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The Information Effect of FDA Approval Announcements
on Pharmaceutical and Bio-Health Companies’ Stock Prices
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I. Introduction market attention. Between 2014 and 2018, the average
annual growth rate of the global pharmaceutical and

Pharmaceutical and bio-healthcare companies have bio-healthcare market rose by over 5%, partly due
significant economic impacts and receive substantial to an increasingly aging population, especially in devel-
oped countries with strong drug development and high
Tol =ad Zd‘jtﬂi' i‘ EA7H Al ofste] A7 consumption (Korea Pharmaceutical and Bio-Pharma

H A (A 0491).
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Manufacturers Association, 2019). Economies support
the growth of pharmaceutical and related industries
(Chen et al., 2021). For example, in the Declaration
of Bio-Health National Strategic Vision 2019, the South
Korean government singled out the pharmaceutical
and medical precision machinery industries as the next
“semiconductor industry” for Korea’s future growth.
Companies in these industries invest heavily in R&D
to create competitive advantages and develop new safe
drugs or effective medical devices ahead of their com-
petitors (DiMasi et al., 2016). During the pandemic
period, the share prices of biotech companies, especially
so-called “COVID-19-themed stocks,” were highly in-
fluenced by developmental news on COVID-19
vaccines. For example, Gilead Sciences, Inc. was a
prime beneficiary of the trend, as its share rose by
2.6% when its experimental drug Remdesivir received
the orphan drug designation from the FDA (Baccardax,
2020).

The European Medicines Agency (EMA) approves
drugs to be marketed in the EU, while the US Food
and Drug Administration (FDA) is the authoritative
agency regulating drug safety in the US. Although
the EMA and FDA oversee health concems in different
regions, the FDA seems to have more global impact.
Furthermore, it receives and approves more drug review
applications than the EMA. In the case of generic
drugs, the EMA approved 15 applications in 2020
compared to 754 by the FDA (Ibrahim, 2022). Approval
of a new drug or medical device undergoes heavy
scrutiny to ensure safety, efficacy, and novelty. The
FDA approves fewer than 50 new drugs per year.
The R&D of a new drug could cost anywhere between
USD 113 million to 6 billion (Rennane et al., 2022),
and R&D spending as a share of revenue can exceed
25% on average (Congressional Budgetary Office,
2021). Receiving FDA approval can take an average

of ten years of R&D investment, and this approval

is not guaranteed. Therefore, FDA product approvals
reflect companies’ capabilities and sustainability,
which should be reflected either positively or negatively
in company market evaluations (stock prices) (Bosch
and Lee, 1994).

Korean companies’ attempts to earn FDA approval
with the expectation of increasing corporate value can
have significant strategic consequences. Applying for
an FDA review can involve substantial financial invest-
ment and resources for an extended period of approval
processing time. News related to FDA approval or
the prospect of approval process acceleration can
strongly impact corporate value (DiMasi et al., 2016,
Hamill et al., 2018). Therefore, the FDA approval
process can be a gamble for smaller companies with
limited resources.

Pharmaceutical and bio-healthcare industries in
South Korea are notably experiencing steady growth
(Korea Biomedicine Industry Association, 2018).
While news regarding the FDA approvals of Korean
companies can signal changes in company value, few
studies have systematically analyzed the impact of
FDA approval on the stock prices of local companies
in South Korea. Assuming that markets are efficient
(the efficient market hypothesis), this study aims to
systematically verify Korean pharmaceutical and
bio-healthcare companies’ immediate stock price re-
actions to public FDA approval announcements (Sarkar
and de Jong, 2006). The effect of a particular event,
such as an FDA approval, on corporate value is assessed
as the information effect of FDA approval announce-
ments (Lo and Thakor, 2023). Event study methodology
analyzes data to determine whether a stock price re-
sponds to an announcement abnormally (Budennyy
et al., 2022; Hamil et al., 2018; Jeong and Lim, 2023).

The purpose of this study is to investigate the impact
of FDA approvals on respective companies’ stock prices
in Korea. A new drug approval from the FDA can
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significantly impact a company’s future strategic direc-
tions for two reasons (Cho, 2023). First, an FDA appro-
val can positively adjust firms’ stock prices due to
increased financial expectations. FDA approval typi-
cally provides enough compensation for the consid-
erable time and resources spent on obtaining the
approval. Second, South Korean pharmaceutical and
bio-healthcare industries strive to gain access to the
global market; FDA approval is important for achieving
this. A firm’s FDA approval signals the company’s
R&D capabilities and financial sustainability, and our
research shows the same applies to South Korean phar-
maceutical and bio-healthcare companies. Therefore,
this study provides strong academic evidence of the
effects of FDA approval on corporate stock prices
and assists South Korean pharmaceutical and
bio-healthcare companies in establishing future strate-
gic growth plans.

This study investigates (1) whether the information
effect of FDA approval exists and varies significantly
based on (2) company size (small vs. medium to large),
(3) stock market (KOSDAQ vs. KOSPI), (4) stock
price limit range (15% vs. 30%), and (5) industry
(pharmaceutical vs. bio-healthcare). Existing studies
utilizing event study methodology examined how firm
characteristics, including firm size, membership to a
specific stock exchange, and a firm’s industry differ-
entially caused stock prices to change when events
occurred (Chaney et al., 1991; Chen et al, 2010;
Masulis and Shivakumar 2002). Furthermore, the price
limit level can influence the speed of a price adjustment
following an event (Kyle, 1988). In general, small
and medium-sized companies demonstrated more sen-
sitivity to event announcements due to the asymme-
tricity of relevant information (Chen et al, 2010).
Companies listed on the KOSDAQ, which is predom-
inantly composed of small-sized companies, reacted
more to announcements than those listed on the KOSPI

(Masulis and Shivakumar, 2002). Also, the relaxation
of price limits, a governmental control of how much
a stock price can change within a day, can make stock
prices more reactive to an event (Kyle, 1988). Finally,
companies in technology-intensive industries respond
more significantly to events (Chaney et al., 1991).
Therefore, this study will evaluate whether the above
company characteristics and governmental price limit
regulations influence the volatility of the transnational
information effects of FDA announcements.

The remainder of this paper is structured as follows.
Section 2 presents the relevant literature, and Section
3 describes the propositions. The research methodology
is discussed in Section 4, followed by an analysis
of the results in Section 5. Finally, Section 6 concludes
this paper.

IO. Literature Review

2.1 The Information Effect

Gaining FDA approval is recognized as a method
for reducing future uncertainty and securing com-
petitiveness (Sarkar and de Jong, 2006). An FDA appro-
val announcement is considered a voluntary disclosure.
These disclosures can have informational value by
disseminating new information to the market, poten-
tially influencing investment decisions (Dambra et al.,
2023). This informational effect is expected to influence
the investment decisions of capital market participants.
Previous studies have mainly analyzed the information
effect of specific voluntary disclosures on stock prices
(Ajinkya and Gift, 1984; Ball and Brown, 1968; Chan
et al., 1990; Lin et al., 2020).

Ball and Brown (1968) verified the information ef-
fect of earnings disclosures on investors’ decision-mak-
ing, confirming a positive relationship between un-

expected earnings and cumulative abnormal returns.

2024. 2.

291



O

RN P RPN

Ajinkya and Gift (1984) discovered that management’s
disclosure of earnings outlooks caused stock market
reactions. Predictions of positive earnings can result
in correlated stock price reactions; however, negative
earnings predictions bring adverse stock price reactions.
In other words, voluntary disclosures of earnings pre-
dictions have an information effect.

Chan et al. (1990) regarded patent applications as
an output of firms’ R&D activities and analyzed the
information effect of patent application announce-
ments. Their empirical analysis showed a positive stock
price reaction to R&D investment disclosure, indicating
patent application disclosures’ significant information
effect on the stock market. Furthermore, Lin et al.
(2020) examined stock price reactions to patent acquis-
ition disclosures, representing a firm’s unique techno-
logical capabilities. The patent acquisition news of
KOSDAQ companies resulted in positive reactions,
confirming a significant positive information effect.

When disclosures of firm-specific events, such as
FDA approvals, cause significant stock price reactions,
it can be interpreted as an information effect. Event
study is a methodology used to analyze the impact
of firm-specific events, such as dividends, rights issues,
mergers, and earnings announcements, on stock prices
(Gigante et al., 2023; MacKinlay, 1997). A seminal
research paper utilizing event study methodology is
that of Fama ef al. (1969), who analyzed the information
effect of stock split announcements, providing evidence
for the efficient market hypothesis. An information
effect refers to the impact of a firm’s disclosed in-
formation’s reflection in stock prices; immediate stock
price reactions to new information can be observed
in an efficient market.

2.2 The Importance of FDA Approval

The US Food and Drug Administration (FDA) is

an agency within the US Department of Health and
Human Services that regulates food, drugs, biological
products, medical devices, electronic products emit-
ting radiation, cosmetics, veterinary products, and to-
bacco products. Among the many regulated products,
new human drugs, biological products, medical de-
vices, human cells, tissues, and cellular and tis-
sue-based products must gain FDA approval before
they can be transported or distributed across state
lines. The FDA only provides approval when a com-
pany proves its product is safe to use and manufacture
and is effective for its intended purpose with minimal
risks. Even with identified side effects, the FDA can
approve the product if these side effects are minimal
and the benefits outweigh the risks. As a US gov-
ernmental agency, the FDA outlines 361 public
health-related regulations and provides health in-
formation to the public.

Obtaining FDA approval is important for drug
companies as it can signal their corporate value to
the market and alleviate the adverse selection and mo-
ral hazard problems in markets with information
asymmetry. Investors may face difficulties entrusting
their funding to pharmaceutical and bio-healthcare
companies due to a lack of guiding information.
Investment in R&D comprised more than 25% of
revenues in 2018 and 2019

Budgetary Office, 2021).
Furthermore, successful products take an average of

companies’

(Congressional

ten years to maneuver the R&D period and FDA ap-
proval process and only a fraction of the medicines
or devices applying for FDA approval actually re-
ceive it. Chacko et al. (2001) investigated the influ-
ence of FDA approval or rejection announcements
and the uncertainty of drugs’ future profitability
(Brown and Warner, 1985). Their study predicted that
the future value of a drug with FDA approval would

be reflected positively in its company’s stock.
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Similarly, stock prices of all listed Korean companies
showed a suddenly rising tendency upon their FDA
approvals. For example, HLB’s stock price plunged
when it failed to obtain FDA approval, whereas
Hironic’s stock price sharply increased after approval
(Ahn and Kim, 2018).

2.3 The Impact of FDA Approval on
Corporate Market Value

Event methodology can be utilized when a stock
return exhibits an information effect from an
announcement. This effect occurs when the impact
of information disclosure (an event) is immediately
reflected on the market, demonstrating a positive
(+) abnormal return (Bursztynsky and Kolodny,
2022; Lin et al., 2023). Chan et al. (1997) viewed
an event as a necessary tool for value creation.
Thus, economic value is achieved when the average
abnormal return is positive (+) immediately after an
announcement.

Some notable events studied for their informational
effects include the announcement of R&D coopera-
tion through partnership agreements (Gigante et al.,
2023; Masulis and Shivakumar, 2002) and the adop-
tion of enterprise-wide information systems (Bang et
al., 2001; Ji and Yu, 2022). For example, Bang et
al. (2001) examined whether ERP adoption an-
nouncements influenced the corporate value of 33
companies. They found no significant information ef-
fect of ERP adoption information. Among the compa-
nies, early ERP adaptors (13 companies) demon-
strated no informational effect following the an-
nouncements, but the followers (20 companies) expe-
rienced adverse effects on their stock prices. ERP
adoption is resource-intensive, and multiple compa-
nies in South Korea have failed to adopt it. Therefore,
the market has not been favorable towards ESG adop-

tion news. Like ERP adoption, companies making
long-term IT investments influencing their corporate
future value can use event study methodology to view
an investment’s impact on this value (Bang et al.,
2001).

Most previous studies using event study method-
ology in the pharmaceutical and bio-healthcare in-
dustries viewed the impact of event occurrences on
the stock prices of companies listed in the US or Europe.
Several studies focused on the effect of multinational
pharmaceutical companies’ partnerships with other bio
companies (Chan et al., 1997; Giganteet al., 2023;
Reddy er al., 2019). Researchers also investigated the
impact of partnership agreements at different stages
in the R&D process. Due to the lengthy R&D duration
of the pharmaceutical and bio industries, the results
of each clinical trial determine whether a new product
can be released (Simoens and Huys, 2022; Yashiro
et al., 2022). FDA approval-related studies are shown
in <Table 1>.

The announcements of the FDA’s decisions re-
garding new products can have global impacts. For
example, the FDA’s decision (approval/rejection)
profoundly affects the corporate value of Korean
companies. The stock price of Celltrion, Inc. in-
creased sharply after announcing that their drug re-
ceived FDA approval (Kim and Lee, 2018). However,
a negative announcement can adversely affect corpo-
rate value. For example, Helixmith Co., Ltd.’s stock
plunged to its lowest level for two consecutive days
when it was made known that its product failed a
clinical trial, making it harder for them to obtain FDA
approval (Lee, 2019).

All studies in Table 1 examined how FDA approval
impacted corporate value domestically within the US;
none of these studies systematically researched to find
out how foreign companies’ FDA approvals impact

their markets transnationally.
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(Table 1) Research Related to FDA Approvals

Author(s) (year) Research summary

The impact of governmental regulations on corporate activities and the measurement

Bosch and L 1994
osch and Lee ( ) of market responses to FDA approval/rejection in the drug industry

The impact of new products’ FDA approval success/failure and an analysis of corporate
performance

The categorization of the FDA approval process into different stages and the determination
of factors influencing FDA approval impact and the final approval in each stage

Sharma and Lacey (2004)

Sarkar and de Jong (2006)

Depending on the positive or negative nature of FDA announcements, the initial
announcements had different influence trends on stock prices

Large mergers increase the new drug FDA approval rate per dollar of R&D spending
by 1.83 times the average

The abnormal returns of companies listed on the NYSE after FDA approval announcements
and the impact on the after-market values of the companies

Rothenstein er al. (2011)

Ringel and Choy (2017)

Hamill et al. (2018).

Gunn (2019) Classification of media channels used for FDA approval announcements

Negative post-event returns are observed after FDA approvals; investors seek abnormal
returns at the time of FDA announcements, not after the announcements

Firms’ significant options trading, especially smaller firms, under FDA evaluation before
evaluation meetings and report generation preparations for the meetings

Kliger et al. (2021)

Wu et al. (2021)

The effect of FDA approval on stock price cumulative abnormal returns in Taiwanese
pharmaceutical and biotech companies was significant, particularly for the phase 3 stage.
However, there were no abnormal returns for FDA announcement events in the Taiwanese
stock market.

Chen et al. (2021)

A prediction model of stock market reactions to clinical trial announcements is presented.

Budennyy et al. (2022 . .
vy ( ) Negative announcements tend to have a stronger reaction.

Finetuned large language models to find out what made inflection points in biotech

Aparicio et al. (2024 . . .
paricio et al. ( ) stocks; an event-based strategy according to firm size is suggested

[I. Research Propositions

FDA approval influences stock prices. For instance,
the stock price of Regeneron, a leading biotechnology
company in the US, has risen about 29 times since
its first new drug was approved by the FDA in 2008,
reaching an all-time high in 2015. As another example,
in April 2018, Philip Morris International Inc.’s stock
price dropped by 15% when the FDA rejected its claim
that the IQOS tobacco device reduces the risks and
harmful effects of smoking. However, the stock price
bounced back by .75% immediately after Philip Morris
won FDA approval to sell the device.

According to a 2021 report by the Congressional
Budgetary Office, obtaining FDA approval signifies

the global marketability of domestic drugs or medical
devices. Developing a new drug costs USD 1,065 mil-
lion on average, and of that amount, USD 690 million
is the sunk cost of the failed drugs factored within
the cost of successful drug development. In addition,
based on further research on new drug R&D costs,
only 16 out of 100 drugs passed a phase III drug
trial and obtained FDA approval (DiMasi et al., 2016).
Therefore, earning FDA approval can be considered
the culmination of all the endeavors and resources
invested and is an objective measure of the future
fruitfulness of an investment.

Korean companies have begun to attempt to obtain
FDA approval in addition to the Korean Ministry of
Food and Drug Safety’s approval. In 2003, LG Life
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Sciences’ antibacterial drug Factive was the first Korean
drug to receive FDA approval. This study investigates
whether an FDA announcement affects corporate value
in South Korea.

According to the efficient market theory, price ad-
justments follow FDA announcements, reflecting the
newly gained information effect (Bosch and Lee, 1994).
The Efficient market theory emphasizes the reliance
on collective market valuations for corporate value
when important assumptions about future states change
due to an event (Brown and Warner, 1985). The FDA
approval of a new product causes a significant wealth
effect demonstrating the efficient market theory (Bosch
and Lee, 1994; Sharma and Lacey, 2004; Torabzadeh
et al., 1998). Bosch and Lee (1994) found that FDA
approval of drugs, food, and other items resulted in
significantly upwards stock market reactions. Sharma
and Lacey (2004) determined that both the success
and failure of new product approval by the FDA caused
significant market reactions. Therefore, Proposition 1

is suggested as follows.

Proposition 1: FDA approval announcements pos-
itively (+) increase a company’s

stock price.

Small drug companies are active in drug develop-
ment. Since 2009, a third of new drugs approved by
the FDA were from small-sized companies. Roughly
20% of drugs in phase III trials were initiated by medium
to large companies (IQVIA, 2019); the remainder were
either from small companies or acquired by bigger
companies before phase III. While small companies’
participation in drug development is significant, invest-
ors do not have enough information to make funding
decisions. The adverse effects of information asymme-
try can have a differential impact based on the size
of a company (Barry and Brown, 1984). Arbel et al.

(1983) argued that less information is available from
smaller companies because they receive less attention
on the stock market. As small companies’ stocks lack
enough information to build certainty in valuation,
the risks associated with these stocks tend to be compen-
sated with higher returns, demonstrating the small firm
effect. In stock markets, asymmetric information exists
across companies and between internal and external
stakeholders (Bohmann and Patel, 2022; Javid and
Malik, 2016). This asymmetry adversely affects se-
lection problems, causing potential investor losses
(Hsiao and Wu, 2022; Petrov and Schantl, 2023).
Furthermore, information asymmetry may cause invest-
ors to experience information constraints, negatively
influencing stock market liquidity.

Several prior studies report greater stock price re-
actions for smaller companies upon announcing an
event (Chen et al, 2010; Kliger et al, 2021; Rasoulian
et al., 2023; Torabzadeh et al., 1998, Wu et al., 2021).
Smaller companies are more innovative and strategi-
cally aggressive, leading to stronger firm performance
than larger firms (Weinzimmer et al., 2023). Due to
the firm size effect, the impact of information is stronger
for smaller companies because less information is avail-
able; thus, they experience higher information asymme-
try in the market (McWilliams and Siegel, 1997;
Tripathi and Mukhopadhyay, 2020). Furthermore,
smaller firms have fewer products in the pipeline, and
their corporate value is more concentrated on these
products (Torabzadeh ez al., 1998). Therefore, stock
price reactions to FDA approval announcements are
expected to be more significant for smaller companies.

Hence, we present the following proposition.

Proposition 2: Smaller companies’ stock prices expe-
rience a sharper increase due to FDA
approval announcements than me-

dium or large-sized companies.
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To illustrate the characteristics of stock markets
in South Korea using an analogy, the Korean Composite
Stock Price Index (KOSPI) and the Korea Securities
Dealers Automated Quotation (KOSDAQ) can be com-
pared with the New York Stock Exchange (NYSE)
and the National Association of Securities Dealers
Automated Quotations (NASDAQ).respectively KOSPI
stocks are typically from large companies, whereas
the KOSDAQ lists small and medium-sized companies
and ventures with high growth potential and technical
skills. KOSDAQ and NASDAQ stocks are considered
highly similar because the companies listed on the
two markets are mostly advanced technology venture
companies with high growth potential. Therefore,
KOSDAQ stocks tend to show more growth potential
and KOSPI more stability.

Masulis and Shivakumar (2002) compared the imme-
diacy of stock price responses to new information be-
tween NYSE, AMEX, and NASDAQ stocks. The re-
sults showed that stock price reactions are com-
paratively faster for NASDAQ stocks, suggesting that
these stocks can handle news more efficiently. Ivanov
et al. (2014) also observed the influence of market
structure, noting that the transaction time of stocks
slowed when companies moved from the NASDAQ
to the NYSE. Correspondingly, companies listed on
the KOSDAQ may handle new information more effi-
ciently than those on the KOSPI Furthermore,
KOSDAQ:-listed pharmaceutical and bio-healthcare
companies demonstrate many characteristics of smaller
companies, as discussed in Proposition 2. Therefore,
this study suggests that stock prices react to FDA
approval announcements more sensitively when listed
on the KOSDAQ rather than the KOSPI. Thus, we
propose the following.

Proposition 3: KOSDAQ stock prices react more

sensitively to FDA approval an-

nouncements than KOSPI stock

prices.

A price limit system strictly enforces the price range
within which a stock can fluctuate in a single trading
day. Currently, several Asian countries, including South
Korea, China, Taiwan, and Japan, and some European
countries, have implemented this system. These limits
have the advantage of reducing investment risk by
enforcing a cooling-off period for overreacting invest-
ors, making it easier for erratic stock prices to return
to equilibrium and reducing stock price volatility (Ma
et al., 1989; Zhang et al., 2023). However, price limits
could slow the establishment of new equilibrium prices
by decreasing the speed of new information being
reflected on the stock market. Additionally, a price
limit system could reduce supply, hindering not only
the liquidity of the stock market but also market effi-
ciency (Fama, 1987).

South Korea’s price limit range was relaxed from
15% to 30% on June 14, 2015, to maintain market
stability and enhance future sustainability. In the domes-
tic market, the relaxation of the price limit range in-
creases market efficiency —faster reflections of corpo-
rate value give rise to investors’ market participation
(Lee and Hyung, 2022).

Investors can react more quickly to new information
in a market with a relaxed price limit (Kyle, 1988).
For example, investors reacted more sensitively to in-
formation when observing the market after the regu-
lation correction in 2015, resulting in larger price
responses. Thus, short-term stock price reactions to
favorable information, such as FDA approval, became
greater. Additionally, price limits can cause a magnet
effect, accelerating prices toward their limits (Zhang
et al, 2023). A price range of +/- 30% should magnet
the accelerating stock prices closer to the 30% range
than the 15% price limits. Therefore, this study presents
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the following proposition.

Proposition 4: Stock price reactions to FDA approval
announcements became greater after
the relaxation of the price limit in
2015.

Industry is an important factor in determining the
reaction level to an announcement. The bio-healthcare
industry has been gaining more momentum in obtaining
research funds. According to a report published by
the US Congressional Budgetary Office (2021), all
research projects funded by the National Institute of
Health between 2010 and 2016 involved an aspect
of biotechnology (Galkina Cleary et al., 2018). The
medical biotechnology industry is developing new ther-
apy methods using cells or microorganisms through
molecular engineering techniques, making the industry
more technology-dependent (Khan, 2020). The industry
has promised to correct congenital diseases; however,
completing this project requires a considerable
investment. Similarly, Moderna, who produced the first
mRNA-based vaccine approved to protect against
COVID-19, engaged in over ten years of mRNA deliv-
ery platform developmental efforts and invested over
two million dollars in gaining approval for the vaccine
to be marketed in 2020 (Clifford, 2021).

Several characteristics of the bio-healthcare industry
make it both attractive and risky for investment. First,
the bio-healthcare industry is primarily comprised of
small and medium-sized venture companies, which
can respond flexibly and quickly to environmental
changes. Small companies’ stocks react to an event
more sensitively than large companies (Chen et al.,
2010, Kliger et al., 2021; Rasoulian et al., 2023; Wu
et al., 2021). In the case of South Korea, there are
four subindustry classifications underneath the pharma-
ceutical industry. Among them, medical chemical com-

pound & antibiotics (MCCA) manufacturing and bio-
logical substance (BS) manufacturing are considered
part of the biotechnology industry. The traditional phar-
maceutical industry comprises drug product (DP) man-
ufacturing and Chinese medicine (CM) manufacturing.
In 2019, among MCCA companies, 52.1 % were small
venture capital companies, and 33.3% were small and
medium-sized companies. For BS, 71.1% were venture
capital companies, and 24.4% were small and me-
dium-sized companies. Only 32.5% of DP and 40.6%
of CM companies were venture capital companies (Shin
et al, 2021). These numbers show a higher percentage
of smaller and venture capital companies belong to
the biotechnology industry.

The companies within these industries are technol-
ogy- and knowledge-intensive. Furthermore, the
bio-healthcare industry is technology-dependent and
carries out high-risk and high-yield projects
(Shkolnykova and Kudic, 2022; Yashiro et al., 2023).
The 2020 Korean drug industry analysis report shows
that the biotechnology industry spent a higher percent-
age of its revenue on R&D. In 2019, BS spent 15.3%
of its revenue on R&D, followed by MCCA at 9.5%,
DP at 6.5%, and CP at 3.0%. Therefore, bio-healthcare
companies invest more in R&D and depend more on
drug development projects’ uncertain success than the
traditional pharmaceutical industry, suggesting that
bio-healthcare companies in Korea are characterized
by more information asymmetry.

Finally, industries with varying characteristics
can cause investors to react to an event differently.
For example, industries demonstrated varying ad-
verse reactions to security breach announcements
(Tweneboah-Kodua et al., 2018). Chaney et al. (1991)
compared different industries’ market reactions to new
product launch announcements and concluded that the
more technology-oriented an industry is, the stronger

the reaction to the announcement. Therefore, as the
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bio-healthcare industry is more technologically ori-
ented, it has stronger market responses

In short, the traditional pharmaceutical industry dif-
fers from the bio-healthcare industry in inducing differ-
ent stock market behaviors. The bio-healthcare industry
comprises more small and medium-sized companies
than the traditional pharmaceutical industry. Further-
more, the bio-healthcare industry invests more revenue
into R&D, increasing its risk and success potential
more than the pharmaceutical industry. Thus, the stock
prices of bio-healthcare companies should react more
strongly to FDA approval announcements than those
of the pharmaceutical industry; therefore, we make

the following proposition.

Proposition 5: The stock price reaction to FDA appro-
val announcements in the bio-
technology and healthcare industry is
more significant than in the traditional

pharmaceutical industry.

IV. Methods
4.1 Event Study Methodology

Event study methodology is often used to identify
the existence of an information effect (Fama et al.,
1969). In an efficient market, investors in the capital
market make timely use of all available information
to determine corporate value. Thus, a company’s stock
price reflects new information about its business activ-
ities (Chen er al.,, 2021). Event study effectively identi-
fies changes in corporate value resulting from business
activities by observing stock price reactions (Jeong
and Lim, 2023). In other words, it provides researchers
with a useful tool for learning about the relationship
between a company’s business activities and its value
creation (Mc Namara and Baden-Fuller, 2007).

This study adopted event study methodology for
the data analysis. This methodology estimates an
event’s impact on corporate value, namely, its in-
formation effect, by measuring the company’s stock
price changes (price-earnings ratio) in the short period
immediately following an event (the event period)
(Ding et al., 2018). However, the fluctuation range
in the stock price over a period could be partly based
on a company’s internal risk. Accordingly, it is neces-
sary to single out the abnormal return (the price change
over the event period due to the information effect)
by subtracting it from the price-earnings ratio (Mc
Namara and Baden-Fuller, 2007).

Therefore, this study estimates the abnormal return
over a short period (the event period) immediately
after an FDA approval announcement (the event) and
verifies the statistical significance of the estimated
abnormal return (Brown and Warner, 1985). The normal
return (the expected price-earnings ratio in the absence
of FDA approval announcements) is required to calcu-
late an abnormal return and is computed using the
following market model regression formula.

R,=o,+B,R,, +e€, (1)

1" "mt

R, represents the price earnings rate of company
i on day ¢, and R,, represents the market return on
day t. The KOSPI or KOSDAQ index from the
same period is used to identify the market return. «;
refers to the estimated regression constant, and §; is
the regression coefficient of company ¢ for the esti-
mation period before the occurrence of each event.
e, refers to the error term of company ¢ on day ¢.
Regression formula (1) is used to calculate the com-
pany’s price-earnings ratio from 60 days (-60) to one
day (-1) prior to the day the FDA approval in-
formation was first released to the press (the event

period).
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a,; and [)71 are used to calculate the normal return
on day t, a day within the event period. Then, the
abnormal return on that day can be calculated by sub-
tracting the normal return from the price-earnings ratio.
The event window demonstrates an event’s total impact
on the stock price (market value) over a particular
period. The event window varies by situation: it can
be set to begin (i) the day of the event (0); (ii) one
day (-1) prior to the event, and run until one day
(+1) after the beginning of the event; (iii) five days
(-5) prior to the event, and run until five days (+5)
after the beginning of the event; or (iv) ten days (-10)
prior to the event, and run until ten days (+10) after
the beginning of the event. However, in the stock
market, where various events occur daily, increasing
the estimation window may make it more difficult
to isolate a particular event’s impact on the price-earn-
ings ratio from other external interferences (Lee et
al., 2014; Mc Namara and Baden-Fuller, 2007). For
this study, the event period (estimation window) is
limited to the day of the event to best identify the
impact of the FDA approval announcements under
examination. The abnormal return on the event period,
day t, is computed with the following Formula (2).

ARL't = Rit - (&Z + BZRmt) (2)

Formula 3 predicts the average abnormal returns
during the event window by dividing the abnormal
return of a single company (the result of Formula
2) by the number of sample companies (N) on day
t. AAR,, represents the average abnormal return on
day ¢, i.e., the average abnormal return on the day

of the event.

Iy
AAR; = LNEAR# ©)
i=1

To test the significance of abnormal returns on each
trading day, we conducted a t-test and presented the

test statistic as follows:

t= - AR “4)
%Z;:l—ﬁo(}zit _R;)Z
1
t—value = WZt ©)

i=1

In addition, as shown in Formula 6, a two-sample
t-test was performed to examine the average abnormal
return between different groups to verify Propositions
2to 5. t, is the t distribution with the degree of freedom
(n,+n,—2), and n, and n, refer to the sample size

of groups 1 and 2, respectively. S5— 7, Tepresents the

T T

standard deviation of the test statistic, whereas (.5, )2

n

denotes the distribution of the entire sample (n, +n,).

Xl_;2 X177 Xy
t, = = (6
55, -5, (8% (8,)?
J’_
n, Ny

4.2 Data Collection

This study compiled companies listed on the KOSPI
and KOSDAQ of the Korea Exchange (KRX) that
received FDA approval announcements from 2003 to
2022. The summarized event study procedure is shown
in <Figure 1> below.

In the initial data collection stage, this study used
a big news data server called Bigkinds (https://www.
bigkinds.or.kr/) provided by the Korea Press
Foundation (KPF). All announcements containing the
keyword “FDA approval” in their titles were selected
as candidates.

For the second stage, the timing of the FDA an-
nouncement was double-checked. Using the list of
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(Figure 1) Data Collection Process

candidate announcements from the first stage, we
searched media content (newspapers, etc.) to determine
the precise timing of the FDA approvals. When multiple
announcements were made for a single event, the date
of the earliest report was chosen as the announcement
date. This step is carried out to control for the impact
of exploitation by informed market participation when
an unexpected information disclosure is made prior
to the official FDA announcement. This process is
in place to ensure the reliability and validity of the
research results by identifying the maximum impact
of a particular event on the company’s market value.

We set the day of the FDA approval announcement
(t = 0) as the event period. Furthermore, we set 60
days as the estimation period, covering 60 days (t

(Table 2) Sample Size by Proposition

= - 60) prior to the announcement until one day (t
= - 1) before the announcement to statistically verify
the impact of the event (Kwon and Han, 2017; Mathur
et al., 1997).

In the third stage, event study methodology was
used to calculate the stocks’ average annual returns
(AAR) related to the FDA announcements. The calcu-
lated AAR tests the significance of the event’s impact
(Proposition 1).

The final step, stage 4, was conducted to test
Propositions 2 through 5 by subdividing the entire
sample into meaningful sample groups representing
the required characteristics. <Table 2> summarizes
the propositions, sample characteristics, and sample
size to test the appropriate proposition. The current

Proposition Sample characteristics Sample size | Percentage (%)
P1: FDA announcement impact Total sample 91 100
. . . Medium to large 36 42
P2: FDA announcement impact by firm size
Small 55 58
P3: FDA announcement impact by Korean stock KOSPI 29 32
market index KOSDAQ 62 68
. . 15% (before June 14, 2015) 36 40
P4: FDA announcement impact by price limit level
30% (after June 15, 2015) 55 60
P5: FDA announcement impact by industry Pharmaceutical industry 38 42
classification Bio-healthcare industry 53 58
300 ZAEEsT, H26H A2
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research categorized company size according to Act
2 of the South Korean Framework Act on Small and
Medium Enterprises. Companies are classified as
small-sized when their annual revenue is less than
KRW 12 billion (about USD 9.2 million) with ten
or fewer full-time employees. The total number of
sample events is 91, which is comparable to similar
studies utilizing event study methodology (Bosch and
Lee, 1994; Kwon and Lee, 2017; Rothensten et al.,
2011). For example, Rothensten et al. (2011) used
59 FDA clinical trial approval results for an event
study analysis. Also, noticeable differences in paired
sample sizes (e.g., 29 KOSPI companies vs. 62
KOSDAQ companies) are accepted in analyzing and
comparing events’ impacts (Bosch and Lee, 1994;
Kwon and Lee, 2017).

4.3 Event Study Setting

The day of an FDA approval announcement (t =
0) is set as the event period for measuring the impact
of an announcement (t = 0). The impact of a particular
event on a company’s market value should be at its
maximum on the date the event is announced. A total
of 60 days, covering 60 days (t = - 60) prior to the
announcement until one day (t = - 1) before the an-
nouncement, is chosen as the estimation period to verify
the statistical significance of an event’s impact (Mathur
et al., 1997, Kwon and Han, 2016). This estimation
period covers the time prior to the occurrence of an
event affecting a stock price. It is important to set
a reasonable estimation period as normal returns are
calculated using a company’s stock price data, and
insufficient data may lead to an inaccurate estimation.
The event period is when a specific event is considered
to impact stock prices. If the event period is too short,
it will be difficult to discern the persistence of the

information effect. Conversely, if the event period is

too long, the true information effect of the disclosure
cannot be fully verified due to the confounding effects
of stock price fluctuations caused by other events or
exogenous factors.

Therefore, this study sets a 60-day estimation period
as a conventional duration of an estimation period
as used in similar event studies. Figure 2 illustrates

the model’s event period and estimation period.

Estimation period Event period
| |
[ -
60 -1 0

(Figure 2) Event Period and Estimation Period

V. Results

5.1 Results of Testing the Impact of
FDA Announcements.

<Table 3> presents the average abnormal returns
of 91 FDA approval announcement events and the
statistical significance of the impact of the FDA appro-
val announcements using a t-test. The results show
that the average abnormal return of the entire sample
was 0.179% (t (91) = 2.114, p<.05) on the day of
the event. That is, the stock price of the companies
included in the study sample increased by 0.179%,
on average, on the day of an FDA approval
announcement. This increment is abnormal and statisti-

cally significant.

(Table 3) Average Abnormal Return Due to
FDA Approval Announcements.

Sample size (n = 91) AAR t-value
t=2114"
0.179% = 0.000

Notes: p<0.1, ~p<0.05, " p<0.01.
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5.2 Results of Testing the Impact of FDA
Announcements by Firm Size

This study classified companies listed on the Korea
Exchange (KRX) into two groups, small-sized compa-
nies, and large and medium-sized companies, and com-
pared the impact of FDA approval announcements
between the groups. The companies in this study were
divided into these groups according to Act 2 of the
South Korean Framework Act on Small and Medium
Enterprises.

<Table 4> presents the impact of FDA approval
announcements on each group. The average abnor-
mal return after FDA approval announcements was
0.281% for small-sized companies (t (55) = 2.239,
p <.01) and 0.023% (t (36) = 1.729, p <0.1) for me-
dium and large-size companies. The result of the
two-sample t-test indicates that the difference in
average abnormal returns between the two groups
was statistically significant (t (91) = 4.821, p =
0.000).

5.3 Results of Testing the Impact of
FDA Announcements by Korean
Stock Market Index

This study investigated the impact of FDA approval
announcements on KOSDAQ- and KOSPI-listed com-
panies separately. As shown in <Table 5>, immediately
after FDA approval announcements, the average abnor-
mal return of companies listed on the KOSDAQ was
0.251% (t (62) = 4.537, p<.01). In contrast, the return
of companies listed on the KOSPI was 0.025% (t (29)
= 1.798, p<.10). The two-sample t-test result shows
the difference in average abnormal returns was statisti-
cally significant (t (91) = 3.769, p = 0.000). Therefore,
Proposition 3 is supported, as the results show that
KOSDAQ-listed stocks brought more abnormal returns
than KOSPI-listed stocks.

5.4 Results of the Impact of FDA
Announcements by Level of Price

Range Restrictions

On June 15, 2015, stock price limits in the South

(Table 4) Average Abnormal Returns Due to FDA Approval Announcement Based on the Firm

Size
Sample AAR t-value Two-sample t-test
~ |Large and medium (o = 36) 0.023% 1.729° f= a4
By firm size . = 0.000
Small (n = 55) 0.281% 4.931 p =0

Notes: *p<0.l, Mp<0.05, Mp<0.01.

(Table 5) Average Abnormal Returns Due to FDA Approval Announcement Based on the Stock

Price Index
Sample AAR t-value Two-sample t-test
By stock price| KOSPI (n = 29) 0.025% 1.798 - 3769
index KOSDAQ (n = 62) 0.251% 45377 p = 0.000

Notes: p<0.1, ~p<0.05, ""p<0.01.
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(Table 6) Average Abnormal Returns Due to FDA Approval Announcement Based on Price

Limits
Sample AAR t-value Two-sample t-test
By price range 15% (n = 36) 0.172% 2.847™ = -1.846*
restriction 30% (n = 55) 0.184% 4.199™ p = 0.068

Notes: p<0.1, “p<0.05, ~"p<0.01.

(Table 7) Average Abnormal Returns Due to FDA Approval Announcements Between Industries

Sample AAR t-value Two-sample t-test
. Pharmaceutical industry 0.031% 1.950" N
By industry (n = 38) t=-4390
lassificati - - = 0.000
classification | Bio hezi(lrtlhczar;e3;ndustry 0.285% 4.894 p

Notes: p<0.1, ~p<0.05, ~"p<0.01.

Korean stock market were relaxed from 15% to 30%.
This study divided the sample into two groups based
on the FDA approval announcement date. As presented
in Table 6, the average abnormal return due to FDA
approval announcements when the price limit was 15%
was 0.172% (t (36) = 2.847 p<.01). In comparison,
the average abnormal return due to FDA approval
announcements at price limits of 30% was 0.184%
(t (85) = 4.199, p<.01). The two-sample t-test results
show that the difference in average abnormal returns
was statistically significant at the 10% level (t (91)
= -1.846, p<.10). Consequently, Proposition 4, stating
that “the stock price reaction to FDA approval an-
nouncements became greater after the expansion of

the price limits in 2015” is supported.

5.5 Results of Testing the Impact of
FDA Announcements by Industry
Classification

This study compared the impact of FDA approval
announcements between industries by dividing the sam-
ple into two groups based on industry: the traditional
pharmaceutical industry and the bio-healthcare

industry. The average abnormal returns due to the FDA
approval announcements of companies in the
bio-healthcare industry and the traditional pharmaceut-
ical industry were 0.285% and 0.031%, respectively,
and the corresponding t-values were 4.894 and 1.950.
Both were statistically significant at the .0l level and
.10 level, respectively, as shown in <Table 7>. The
two-sample t-test results indicate that the difference
in average abnormal returns between companies in
the two industries was statistically significant (t (91)
= 4.390, p = 0.000). Therefore, Proposition 5, which
states that “stock price reactions to FDA approval an-
nouncements in the bio-healthcare industry are greater
than the traditional pharmaceutical industry,” is

supported.

VI. Discussion
6.1 Summary and Implications

This study examined the impact of FDA approval
on the corporate value of pharmaceutical and
bio-healthcare companies listed on South Korean stock
exchanges by measuring the abnormal return of a stock
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price on the day of an FDA approval announcement
using event study methodology.

The results reveal that the abnormal return of a
company’s stock price significantly increased (+) on
the FDA approval announcement day, denoting that
FDA approval increases corporate value. Therefore,
Proposition 1 is supported. Although the FDA is a
US agency, its approval announcements signal the po-
tentially unacknowledged value of Korean pharmaceut-
ical and bio-health companies.

Propositions 2, 3, and 5 proved to be statistically
significant. The impact of FDA approval announce-
ments on stock price is greater on small companies
than on medium and large companies, on KOSDAQ
stocks than on KOSPI stocks, and on stocks belonging
to the bio-health industry than in the traditional pharma-
ceutical industry. For Proposition 2, the results that
the abnormal returns of small-sized companies were,
on average, 0.258% higher than medium and large
companies suggest the tendency for smaller companies
to have a greater market reaction to FDA approval

(Table 8) Analysis Results

announcements. The ripple effect of information seems
stronger for smaller companies, causing them to react
more sensitively to an event, resulting in effecting
returns. Similarly, the analysis of the results shows
that the average abnormal returns of KOSDAQ-listed
companies were 0.226% higher than that of KOSPI-list-
ed companies. Therefore, Proposition 3 is proven with
statistical significance. KOSDAQ-listed stocks seem
to be affected by price-related information relatively
quickly and are more sensitive to FDA approval an-
nouncements In terms of Proposition 5, both pharma-
ceutical and bio-health companies were demonstrated
to react to FDA announcements with abnormal returns.
However, the FDA approval announcements of compa-
nies in the bio-healthcare industry have a greater impact
than in the traditional pharmaceutical industry because
the bio-healthcare industry is dominated by technol-
ogy-oriented venture companies that engage in
high-risk and high-return projects.

Furthermore, after the stock price limits in the South
Korean stock market expanded from 15% to 30% in

Analysis results Two-sample t-test
No. Summary :
Grouping by AAR(%) t-value p
py | FDA approval announcements | o em=o1)| 0,179 3.664"" »=0.000
— Increase in stock price
SmalllcomPames Medium and 0.023 1.729"
P2 |> Strong medium-sized and large large(n=36) p =0.000.
companies Small(n=55) 0.281 49317
KOSPI(n=29) 0.025 1.798
P3 KOSDAQ > KOSPI P p =0.000
KOSDAQ(n=62) 0.251 4.537
in price limi 15%(n=36 0.172 2.847"
pq | After the change in price limits b(n=36) _  =0.068
> Before the change 30%(n=55) 0.184 4.199
. . Pharmaceutical 0.031 1.950"
ps Bio-healthcare industry Industry(n=38) -0.000
> Pharmaceutical industry Bio-Healthcare s P
0.285 4.894
Industry(n=53)

Notes: p<0.1, ~p<0.05, ""p<0.01.
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2015, the impact of FDA approval on corporate value
increased (Proposition 4), possibly due to the magnet
effect of price limits. As this effect exists in the South
Korean stock market, the short-term stock price re-
actions to favorable information like FDA approval
announcements became greater after the expansion of
price limits in 2015. While the difference is small,
the results demonstrate that price limit regulation in
the stock markets can prohibit the short-term realization

of potential stock value.

6.2 Limitations and Directions for
Future Studies

This study has several limitations. First, it only tar-
geted the pharmaceutical and bio-healthcare industries.
However, companies in other industries, such as food
and manufacturing, can also obtain FDA approval.
Thereby, future studies should be expanded to non-phar-
maceutical industries to test the international influence
of FDA approval in countries outside the US, including
South Korea.

Second, the study’s results can be more generalizable
by comparing data from other countries. This study
obtained data on 91 companies listed on the KOSPI
or KOSDAQ. Compared to countries such as the US
and Japan, the South Korean pharmaceutical and
bio-health industries are young, with fewer companies
and FDA approvals. While the current sample size
enabled group comparisons for the proposed proposi-
tions, more robust analysis results could be produced,
given better statistical power. Thus, conducting a com-
parative study of countries with similar backgrounds
could support the propositions better. In future studies,
the event study methodology procedure employed in
this study can be referenced to measure the increased
value of non-US companies due to their long-term
sustainable R&D and FDA approvals.

Thirdly, this research is limited as the only way
to measure the changed value of drug companies is
by observing stock prices at the time of an FDA approval
announcement. Nonetheless, this study is contributive
because it is the first to reveal whether FDA approval
announcements affect the values of internationally lo-
cated companies in the pharmaceutical and bio-health-
care industries using event study methodology. The
methodology used in this study to verify the effective-
ness of FDA approval announcements in Korean stock
markets can be used in other studies on related topics.

Finally, this study analyzed how a specific event
(FDA approval) influenced stock prices using event
study methodology. The results of the analysis showed
a significant relationship between FDA approval an-
nouncements and stock price changes. However, the
interpretation and use of the study results must be
made discretionally as it did not examine all factors
influencing the market. Additional factors could influ-
ence stock prices along with events, such as R&D
investment size, the general stock market environment,
firms’ financial stability and growth potential, and the
competition’s FDA approval status. Thus, future studies
can investigate the influence of factors not included
in the current study to provide a more realistic picture
of the effects of transnational information.

This research has both academic and practical
implications. Academically, the transnational impact
of FDA approval has been proven using the event
methodology. This study is the first known attempt
to reveal the relationship between FDA approval an-
nouncements for Korean companies’ medical products
and their stock prices on two Korean stock markets.
Furthermore, our research investigated FDA approvals
concerning various company characteristics and gov-
ernmental restrictions (price limits) within a new drug
development context, providing a potential framework

for analyzing industry-specific information effects us-
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ing event study methodology.

This study has several practical implications. First,
the results show that companies can benefit from inter-
national certifications or approvals due to information
effects across national boundaries. Until now, it has
generally been considered that most of the corporate
value created by FDA approval is reflected in the
stock market before the actual announcement.
However, as with the case discussed in Aparicio et
al. (2024), abnormal stock responses can still occur
following FDA announcements. Furthermore, the in-
formational effect is realized transnationally in South
Korea.

Secondly, the study demonstrates that smaller com-
panies with less market visibility have a better chance
of gaining recognition with a recognized international
certification. Therefore, South Korean stock market
investors must set different event-based trading strat-
egies based on firm size. Finally, smaller companies
obtaining FDA approval should determine how to mar-
ket their product. The South Korean drug market com-
prises roughly 1.3% of the global market, compared
to the US’s 41%. Thus, South Korean pharmaceutical
companies’ global presence and asset size are not com-
parable to global giants (Kim, 2022). Therefore, given
the South Korean market size and the capabilities of
its pharmaceutical industries, it might be realistic for
smaller South Korean pharmaceutical and bio-health
companies to obtain access to the resources and markets
of large global drug companies through strategic alli-
ances and M&As.
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The Information Effect of FDA Approval Announcements
on Pharmaceutical and Bio-Health Companies’ Stock Prices
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Abstract

Korean pharmaceutical and bio-health companies began applying for FDA approval in 2000. However,
drug companies in South Korea are not required to obtain FDA approval to market their products on
the South Korean market, and the approval process is highly resource-intensive. This study utilizes event
study methodology to examine the information effect of US FDA approval announcements on the stock
prices of pharmaceutical and bio-health companies listed on South Korean stock markets. The study’s
results show that FDA approval announcements caused abnormal increases in corporate stock prices,
indicating that these announcements have a transnational information effect on South Korean companies’
value. Furthermore, the results show that the impact of FDA approval announcements on stock prices
is greater for small companies than mid-sized and large companies and in bio and healthcare industries
than in the traditional pharmaceutical industry. This impact is also more significant on the KOSDAQ
(Korea Securities Dealers Automated Quotation) companies than the KOSPI (Korean Composite Stock
Price Index) companies and after the expansion of stock price limits. These findings signal that the
information effect is more significant when regulatory controls are weaker. The results also indicate
that obtaining FDA approval brings above-normal returns for companies and that FDA application is
a high-risk, high-return investment.

Keywords: FDA Approval Announcements, Event Study, Pharmaceutical and Bio-healthcare
Industries, Information Effect
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