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This study uses a sample of Korean listed firms from 2012 to 2022 to investigate whether younger CEOs
respond more strongly to stock overvaluation in their corporate R&D investment decisions. The results
indicate that stock overvaluation is positively correlated with R&D investment, with this relationship
significantly stronger in firms led by younger CEOs. These findings remain robust across various
alternative specifications and endogeneity checks. Further analyses do not provide compelling evidence
that the equity financing channel primarily explains the observed relationship. Rather, the overall
pattern of evidence aligns more with a catering-based interpretation. In particular, the R&D response
to stock overvaluation is stronger in firms with a higher presence of short-horizon investors, implying
that R&D investment may partially reflect managerial responses to stock market signals during periods
of overvaluation. Overall, the findings indicate that the real effects of stock overvaluation depend on
managerial interpretation. This study contributes to the literature on behavioral corporate finance and
corporate innovation by highlighting the role of CEO age in shaping firms responses to stock
overvaluation.
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| . Introduction 1969). However, stock prices are not always
aligned with a firm's fundamentals because

they can be skewed by investor sentiment or

The Q theory of investment indicates that biased interpretations of public information,

stock prices reflect a firm's growth oppor- resulting in stock overvaluation. In such in-

tunities (Dong et al., 2021). Specifically, a stances, chief executive officers (CEOs) may

higher Tobin's Q indicates more favorable in- interpret inflated stock prices as indicators of
vestment prospects, prompting firms to ad- investment opportunities, resulting in in-
just their investment accordingly (Tobin, vestments that lack economic justification
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(Polk and Sapienza, 2009). This issue is es-
pecially pertinent in the research and devel-
opment (R&D) context, which is essential for
long-term growth but difficult to evaluate
due to its uncertainty and intangibility
(Dong et al., 2021; Li, 2026). Because of the
frequent insufficiency of internal assess-
ments in informing R&D decisions, CEOs
may integrate external cues, such as stock
prices, with internal data (Bond et al., 2012:
Chen et al., 2007: Foucault and Frésard,
2012: Kau et al., 2008). When stock prices are
overvalued, this reliance may lead to R&D in-
vestment decisions that are not substantiated
by the firm's underlying fundamentals.

Stock overvaluation can compel a CEO to
choose between satisfying heightened market
expectations and adopting a more cautious
strategy amid prevailing uncertainty. The
catering hypothesis posits that CEOs may in-
crease their investments to reinforce investor
optimism regarding firm prospects (Alzahrani
and Rao, 2014 Dong et al., 2021: Jensen,
20055 Jin, 2022: Kusnadi and Wei, 2017:
Polk and Sapienza, 2009). This perspective
indicates that CEOs deliberately amplify visi-
ble, growth-oriented investments, such as
R&D, to satisfy perceived market expectations.
However, the risk-aversion perspective pro-
vides an alternative viewpoint, asserting
that CEOs adopt a more conservative ap-
proach in response to overvaluation (Luo et

al., 2022). From this perspective, they may
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abstain from undertaking long-term projects
such as R&D initiatives to evade potential
criticism should market sentiment later re-
verse (Schwartz and Zozaya-Gorostiza, 2003).
Therefore, this perspective implies that stock
overvaluation may deter rather than promote
R&D investment. These contrasting per-
spectives indicate that the trajectory of the
R&D response to stock overvaluation is ulti-
mately an empirical question.

Individual characteristics, particularly age,
may influence differences in CEO perceptions
of stock overvaluation. CEO age may serve as
a tractable and theoretically grounded proxy
for variations in managerial horizon and ca-
reer incentives, both of which are likely to
influence how managers interpret and re-
spond to valuation signals (Gao, 2010).
Differences in career concerns or risk prefer-
ences because of age may cause CEOs to re-
spond differently to identical market signals.
Younger CEOs, who frequently prioritize ca-
reer and reputation development (Li et al.,
2017; Yim, 2019; Yim, 2013), may be more
inclined to pursue growth-oriented invest-
ments to align with investor sentiment. In
contrast, older CEOs may adopt a more cau-
tious approach to safeguard their reputation
and mitigate downside risk. These age-based
differences may cause CEOs to respond dif-
ferently to stock overvaluation when making
R&D investment decisions. Despite the rele-

vance of CEO age in influencing R&D re-
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sponses to stock overvaluation, this topic re-
mains largely unexplored.

Previous studies suggest that younger CEOs
are more active in promoting innovation. For
example, Yim and Kang (2024) document
that CEO age is negatively associated with
innovation activities in Korean firms, and
Zou et al. (2024) report similar evidence for
Chinese firms. However, it remains unclear
whether this pattern reflects an intrinsic
managerial focus on innovation or stems from
a stronger response to market signals such as
stock overvaluation. That is, what appears to
be innovation- friendly behavior among young-
er CEOs may partly reflect their stronger re-
sponsiveness to stock market signals rather
than intrinsic managerial preferences for
innovation. This distinction is important be-
cause stock overvaluation can change the fi-
nancing and market-expectation environ-
ment surrounding R&D investment. It may
encourage R&D investment by easing equity
financing or by increasing pressure to meet in-
vestor expectations. At the same time, it may
discourage R&D investment if managers view
high valuations as temporary and difficult to
sustain. Thus, this study examines whether
younger CEOs respond differently to stock
overvaluation when making R&D investment
decisions.

This study examines the impact of CEO age
using a sample of Korean listed firms as an

empirical context. Korea provides an ideal
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research context for three reasons. First, its
economy is predominantly driven by in-
novation, with R&D being crucial for both
firm strategy and national competitiveness.
Korea consistently ranks among the top
countries in R&D intensity, with firms inves-
ting heavily in innovation (The Organisation
for Economic Co-operation and Development,
2023). However, the conversion of R&D in-
puts into innovative results remains rela-
tively low (Choi et al., 2024). This persistent
input-output gap raises the question of
whether certain R&D spending is influenced
by market signals rather than intrinsic in-
novation strategies. Second, the Korean
stock market exhibits relatively high valu-
ation volatility, with prices that tend to de-
viate from fundamentals, thereby exposing
managers to distorted market signals (Kim et
al., 2025). Such an environment enables a
closer examination of managers responses to
valuation distortions, especially regarding
long-term investment decisions such as R&D.
Third, CEO career dynamics in Korea are
uniquely influenced by short tenures and
performance-sensitive turnover (Park and
Yoo, 2016). These conditions may amplify
younger CEOs' career concerns, making them
more likely to respond to stock overvaluation
with visible, growth-oriented investments
such as R&D. Collectively, these character-
istics make Korea a suitable context for in-

vestigating how CEO traits influence the re-
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lationship between stock overvaluation and
innovation investment.

Utilizing panel data from Korean listed
firms from 2012 to 2022, this study demon-
strates a more pronounced positive associa-
tion between stock overvaluation and R&D
investment in firms led by younger CEOs.
Preliminary univariate tests indicate that
overvalued firms invest more in R&D than
undervalued firms, with the difference being
more pronounced for firms led by younger
CEOs. Consistent with this trend, the base-
line regression results indicate that the pos-
itive correlation between stock overvaluation
and R&D investment is significantly stronger
in firms led by younger CEOs. Importantly,
when stock overvaluation is explicitly consid-
ered, the standalone effect of younger CEOs
on R&D investment becomes statistically in-
significant, implying that younger CEOS
higher innovation investment may be largely
due to their stronger responsiveness to stock
misvaluation.

To address potential endogeneity concerns,
this study employs a system generalized
method of moments (GMM) estimation and
propensity score matching (PSM). The GMM
analysis accounts for the dynamic nature of
R&D investment and potential reverse cau-
sality between stock valuation and invest-
ment decisions. The results indicate a pos-
itive and significant relationship between
stock overvaluation and CEO age. The PSM
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approach further mitigates potential se-
lection bias by matching firms led by younger
CEOs with those led by older CEOs, as well
as matching overvalued firms with their
non-overvalued counterparts. The R&D re-
sponse among younger CEOs remains con-
sistent across the matched samples, implying
that the findings reflect systematic differ-
ences in how CEOs interpret and respond to
stock overvaluation. In addition, the results
are robust to various specifications, including
CEO fixed effects, industry-by-year fixed ef-
fects, industry-adjusted R&D intensity, and
a continuous measure of stock misvaluation.

To examine the underlying mechanism, this
study distinguishes between the equity fi-
nancing and catering explanations. The re-
sults do not strongly support the equity fi-
nancing channel as the primary explanation.
Although firms led by younger CEOs are
more inclined to issue equity when their
stocks are overvalued, equity issuance does
not predict future R&D investment, and the
interaction between overvaluation and finan-
cial constraints is statistically insignificant.
Rather, the evidence aligns more with a ca-
tering-based interpretation. The R&D re-
sponse among younger CEOs is particularly
pronounced when the shareholder base is do-
minated by short-horizon investors, implying
that younger CEOs may increase R&D in-
vestment in response to market expectations

embedded in stock prices.
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This study contributes to the literature in
three main ways. First, this study adds to
the literature on stock misvaluation and cor-
porate investment by demonstrating that the
impact of stock overvaluation on R&D in-
vestment depends on CEO characteristics.
Prior studies demonstrate that stock over-
valuation can influence corporate investment
and innovation decisions but typically as-
sume that managers respond uniformly to
valuation signals (e.g., Dong et al., 2021: Li,
2026 Luo et al., 2022; Shen et al., 2021).
Using CEO age as a proxy for interpretive
heterogeneity, this study demonstrates that
the positive association between stock over-
valuation and R&D
nificantly stronger in firms led by younger
CEOs. These findings imply that the real ef-

fects of stock misvaluation depend not only

investment is sig-

on valuation signals but also on how manag-
ers interpret them.

Second, by associating CEO characteristics
with valuation-driven investment behavior,
this study bridges the managerial attributes
literature with the behavioral corporate fi-
nance literature on stock misvaluation. Prior
studies indicate that younger CEOs are asso-
ciated with higher levels of innovation (e.g.,
Barker and Mueller, 2002; Bostan and Mian,
2019: Yim and Kang, 2024: Zou et al.,
2024). However, these studies focus on
cross—sectional differences in innovation lev-

els and do not examine how CEOs adjust
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their innovation decisions as market con-
ditions change. By examining how CEO age
moderates the relationship between stock
overvaluation and R&D investment, this
study identifies a dynamic mechanism by
which managerial attributes influence firms’
responses to market valuation signals.
Lastly, this study contributes to the valu-
ation-driven investment literature by pre-
senting evidence from an emerging-market
context. Most existing studies on stock mis-
valuation and corporate investment focus on
developed economies, particularly the United
States. This study examines Korean listed
firms and provides evidence from a market
characterized by high R&D intensity, greater
valuation volatility, and relatively short CEO
tenures (Park and Yoo, 2016; Yim, 2019:
Yim and Kang, 2024). These institutional
features provide an appropriate context for
examining how managerial characteristics in-
fluence responses to stock overvaluation.
Additionally, the mechanism examined in
this study is not unique to Korea, as similar
valuation-driven incentives may exist in oth-
er capital markets where managers are under
pressure to respond to market expectations.
This study is organized as follows. Section
2 reviews the related literature and develops
the hypotheses. Section 3 describes the data,
variable definitions, and empirical model.
Section 4 presents the main findings. Finally,

Section 5 concludes with a discussion of the
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implications and limitations.

[I. Literature Review and Hypothesis
Development

2.1 Stock Overvaluation and Corporate
Investment

This study pertains to two primary re-
search areas. First, it is rooted in the same
motivations that underlie studies examining
the relationship between stock overvaluation
and corporate investment decisions. The Q
theory of investment states that firms in-
crease investment when Tobin's Q is high,
assuming that market valuations accurately
reflect future growth opportunities (Tobin,
1969). Although managers frequently have
superior internal information, they may also
incorporate market signals to complement
their private assessments when making in-
vestment decisions. This tendency becomes
stronger when external signals are deemed
informative (Bond et al., 2012; Kau et al.,
2008: Lee et al., 2023).

Behavioral finance research challenges the
notion that Tobin's Q reliably captures
fundamentals. A growing body of research
has shown that asset prices are influenced
not only by fundamentals but also by senti-

ment, cognitive biases, and interpretive noise
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(Blanchard et al., 1993: Boulton et al.,
2020: Campello and Graham, 2013). These
distortions may cause stock prices to deviate
from their fundamental values, leading to pe-
riods of misvaluation. Consequently, invest-
ment decisions may deviate from their opti-
mal levels, particularly when Tobin's Q re-
flects mispricing rather than genuine invest-
ment opportunities (Dong et al., 2012; Polk
and Sapienza, 2009). Empirical studies show
that stock overvaluation frequently leads to
excessive investment. For example, Gilchrist
et al. (2005), Mrad et al. (2024), and Polk
and Sapienza (2009) demonstrate that firms
increase capital expenditures during periods
of overvaluation, often choosing to expand de-
spite weak fundamentals. These findings im-
ply that managers may respond to inflated
market valuations, even when such valuations
are unsupported by underlying performance.
Recent research has broadened this line of
inquiry to include R&D investment. R&D is
a forward-looking activity with uncertain
outcomes and high information asymmetry,
making it difficult to assess in real time
(Aboody and Lev, 2000: Hall, 2002: Hottenrott
et al., 2016). As a result, R&D is especially
sensitive to managerial interpretation and
external influence. Managers may interpret
high stock prices as reflecting strong market
expectations, even in the absence of changes
in internal fundamentals. For example, Dong
et al. (2021) and Shen et al. (2021) discover
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that overvalued firms allocate more resources
to R&D, interpreting investor sentiment as a
demand for innovation. Similarly, Li (2026)
demonstrates that market optimism corre-
lates with increased R&D investment and
enhanced innovation outcomes. According to
these findings, stock overvaluation can affect
both tangible capital investment and in-

tangible, innovation-driven initiatives.

2.2 CEO age and R&D Investment

Second, this study builds on a significant
stream of analysis on CEO characteristics and
their impact on innovation-related decisions.
Existing research presents two competing
perspectives on how CEO age influences in-
novation behavior. One view suggests that
younger CEOs are more likely to take bold or
unconventional actions to demonstrate their
competence to the labor market (Prendergast
and Stole, 1996). Because their career hori-
zon is longer, these CEOs may perceive risky
investments, such as mergers and acquis-
itions (M&A) or R&D, as opportunities to
develop their reputation early on (Gao,
2010; Li et al., 2017; Yim, 2013; Yim and
Kang, 2024: Zou et al., 2024). This signaling
motive may increase their responsiveness to
market sentiment and encourage them to
meet investor expectations when the firm is
overvalued.

Conversely, younger CEOs may be more
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cautious because their future compensation
and career prospects are more sensitive to
early performance outcomes (Holmstrom,
1999). Thus, they may avoid uncertain in-
vestments that could jeopardize short-term
results, instead prioritizing performance sta-
bility to mitigate the risk of early dismissal
or reputational damage (Bliss and Rosen,
2001). With limited reputational capital,
they encounter greater penalties for failure
and are thus less willing to engage in uncertain
or unconventional investments (Hirshleifer
and Thakor, 1992; Scharfstein and Stein,
1990). Rather than pursuing innovative proj-
ects that may be difficult to assess ex-
ternally, they may prefer safer investments
that are easier to justify (Zwiebel, 1995).

These behavioral differences align with the
upper echelons theory, which postulates that
top executives attributes, such as age, expe-
rience, and mindset, influence how they
make strategic decisions and interpret ex-
ternal signals (Hambrick and Mason, 1984).
As older CEOs approach retirement, they are
more likely to exhibit risk-averse behavior
and shorter planning horizons, making them
less willing to take on long-term projects
such as R&D. In contrast, younger CEOs
may perceive innovation as career-enhanc-
ing, especially in contexts where investor ex-
pectations are heightened (Barker and
Mueller, 2002).

Lifespan developmental psychology pro-
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vides a complementary explanation for

age-related  differences in  innovation
behavior. According to research in this tradi-
tion, future time perspective and motiva-
tional priorities shift with age: younger in-
dividuals emphasize exploration and growth,
whereas older individuals increasingly value
stability and loss avoidance (Baltes, 1987).
Socioemotional selectivity theory supports
this view by demonstrating that younger
adults prioritize information seeking and
long-term rewards, whereas older adults focus
on maintaining current performance and lim-
iting downside exposure (Carstensen, 1995).
In managerial contexts, these patterns imply
that younger CEOs, who have broader future
horizons and stronger growth- oriented moti-
vations, may regard rising stock prices as an
incentive to undertake ambitious activities
such as R&D. Older CEOs, whose goals tend
to emphasize stability and risk containment,
may instead respond to the same signals
more conservatively (Kooij et al., 2011).
These contrasting incentives imply that
CEOs may interpret stock price signals in
systematically distinct ways depending on
their traits (Gao, 2010). When stock prices
deviate from firm fundamentals, some CEOs
may view this as a transient mispricing,
whereas others may perceive it as important
information about investor expectations. This
variation partly stems from differences in

managerial horizon and behavioral dis-

1442

position, which are frequently associated
with observable characteristics such as age
(Bantel and Jackson, 1989). Thus, CEO age
provides a tractable and interpretable proxy
for examining how managerial traits influ-
ence firm responses to stock overvaluation.
Because R&D project outcomes are uncertain
and difficult to assess in the short term,
CEOs must rely more heavily on subjective
interpretation, which creates greater scope
for heterogeneity in how market signals are

integrated into R&D decisions.

2.3 Differences from Prior Research

Recent studies have examined the relation-
ship between CEO age and corporate in-
novation, typically focusing on age as a pre-
dictor of firms” innovation outcomes. For ex-
ample, Yim and Kang (2024) show that
younger CEOs in Korean IT firms exhibit
higher innovation productivity and a broader
technological scope, demonstrating a static
association in which CEO age directly influ-
ences innovation levels. Although such re-
search advances our understanding of demo-
graphic patterns in innovation, it does not
address how CEOs of various ages adjust
their innovation decisions amidst shifting
market conditions.

In contrast, this study examines a dynamic
mechanism in which CEO age moderates the

responsiveness of R&D investment to stock
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overvaluation. This approach fundamentally
departs from the traditional risk-preference
perspective, which interprets age as reflect-
ing inherent risk-taking tendencies and thus
predicts differences in baseline innovation
levels rather than in responses to valuation
shocks. This study instead relies on a mar-
ket-accommodating interpretation, in which
valuation deviations signal investor expect-
ations and managers adjust real decisions
accordingly. According to this framework,
CEO age influences how strongly managers
interpret and react to such valuation signals,
rather than acting as a direct driver of in-
novation intensity. This distinction positions
our study within the broader literature on
misvaluation-driven investment behavior and
highlights interpretive heterogeneity as the
primary channel that distinguishes our dy-
namic approach from static age-innovation

analyses.

2.4 Hypothesis Development

Stock overvaluation can influence how CEOs
evaluate R&D investment. The key question
is not whether younger CEOs unconditionally
prefer R&D investment. R&D is a long-hori-
zon investment with uncertain outcomes, sig-
nificant information asymmetry, and limited
short-term verifiability (Aboody and Lev,
2000 Hall, 2002; Hottenrott et al., 2016).

These features may render R&D sensitive to
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managerial interpretations and external mar-
ket signals (Lee et al., 2023).

The baseline relation between younger
CEOs and R&D investment is theoretically
ambiguous. Younger CEOs may value R&D
because it promotes long-term growth and
demonstrates their willingness to pursue
innovation. Their longer managerial horizons
may make long-horizon projects more attractive.
Prior studies also suggest that younger CEOs
are more likely to take risks and engage in
activities (Li et al., 2017;
Prendergast and Stole, 1996: Yim and Kang,
2024 Yim, 2013: Zou et al., 2024). This

viewpoint is consistent with lifespan devel-

innovative

opmental research, which indicates that
younger individuals prioritize exploration and
long-term rewards (Baltes, 1987: Carstensen,
1995: Kooij et al., 2011). Simultaneously,
younger CEOs may avoid R&D because it is
costly, uncertain, and difficult to justify in
the short term. Early performance outcomes
may influence their future compensation and
career prospects. Limited reputational capi-
tal can also increase the perceived cost of
failed investment decisions (Bliss and Rosen,
2001: Hirshleifer and Thakor, 1992 Holmstrom,
1999: Scharfstein and Stein, 1990 Zwiebel,
1995). Thus, in the absence of valuation
pressure, younger CEOs do not necessarily
invest more or less in R&D.

Stock overvaluation may render R&D in-

vestment more appealing to younger CEOs.
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One possible channel is equity financing.
Overvaluation reduces the relative cost of is-
suing equity and enables firms to raise ex-
ternal capital on favorable terms (Baker et
al., 2003; Dong et al., 2012; Kim, 2021;
Stein, 1996). This financing advantage is
significant for R&D, which is difficult to col-
lateralize and frequently encounters external
When younger CEOs

firms are overvalued, they may find it easier

financing frictions.

to finance long-horizon R&D projects that
funding frictions would otherwise limit.

Catering 1is another possible channel.
Overvalued stock prices may reflect height-
ened investor expectations for future growth.
R&D provides a visible way for managers to
respond to such expectations by demonstrat-
ing their commitment to future technological
development. Prior studies demonstrate that
overvalued firms tend to increase R&D in-
vestment, implying that managers may in-
terpret investor optimism as a demand for
innovation (Dong et al., 2021: Shen et al.,
2021; Li, 2026). Younger CEOs may be espe-
cially responsive to this signal because their
longer managerial horizons render visible
growth-oriented investment more appealing
(Gao, 2010). According to this viewpoint,
stock overvaluation enhances the incentive
for younger CEOs to expand R&D investment
because R&D helps firms align their actions
with market expectations.

Although the underlying logic of these chan-
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nels differs, both imply that younger CEOs
may increase R&D investment more ag-
gressively when their firms are overvalued.

This reasoning yields the following hypothesis.

Hypothesis 1: Younger CEOs are more like—
ly to increase R&D investment in response to

stock overvaluation.

The opposite prediction is also plausible.
The same factors that render R&D appealing
when overvalued can also make it risky (Luo
et al., 2022). If managers believe that high
valuations are only temporary, they may be-
come more cautious because overvaluation
expectations (Jensen,
2005). The same characteristics that make

R&D sensitive to market signals also make it

creates unrealistic

difficult to defend against overvaluation be-
cause R&D outcomes are opaque and delayed
(Aboody and Lev, 2000; Hall, 2002). If mar-
ket sentiment later reverses, delayed and
hard-to-verify R&D outcomes may expose
managers to criticism for expanding uncertain,
long-horizon investments.

This risk-aversion logic may be stronger
among younger CEOs. Younger CEOs may
have longer managerial horizons, but they
established

capital. Their future compensation and ca-

may also lack reputational
reer prospects may be more dependent on
early performance (Bliss and
Rosen, 2001: Holmstrom, 1999). In addition,

outcomes
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managers with limited reputational capital
may avoid projects that are difficult to justify
and have uncertain outcomes, as failed proj-
ects can be interpreted as poor judgment
(Hirshleifer and Thakor, 1992; Zwiebel, 1995).
According to this view, overvaluation does
not make R&D more appealing to younger
CEOs. Instead, it heightens the downside
risk of expanding into uncertain, long-hori-
zon investments. Younger CEOs may thus
respond to stock overvaluation by reducing
R&D investment or demonstrating a weaker

R&D response.

Hypothesis 2: Younger CEOs are more like-
ly to exhibit a weaker or negative R&D re-

sponse to stock overvaluation.

Ill. Sample and Research Design

3.1 Sample

The sample comprises non-financial firms
listed on the Korea Exchange (KRX) between
2012 and 2022. Financial and insurance
firms (two-digit Korean Standard Industrial
Classification (KSIC) codes 64-66) and utili-
ty firms (two-digit KSIC codes 35-39) are ex-
cluded because their accounting structures
and regulatory environments vary from those

of other listed firms.
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The study begins by creating a panel data-
set to estimate stock overvaluation. The ini-
tial sample includes all firms listed on the
KRX from 2012 to 2022, with fiscal years end-
ing in December, and uses DataGuide 5.0 to
estimate stock overvaluation. Observations
are excluded if they lack the market value of
equity or have a book value of equity of zero
or negative. This filtering yields an unbalanced
panel of 22,289 firm-year observations. To
guarantee reliable estimation, any industry-
year (based on two-digit KSIC codes) with
fewer than ten firms is excluded (e.g., Kim,
2021: Kim, 2024). Subsequently, 21,142
firm-year observations remain for estimating
stock overvaluation.

The panel dataset generated for estimating
stock overvaluation is then compared to the
firm-level data used in the empirical analysis,
which includes CEO age, R&D expenditures,
and other control variables. CEO age data
are gathered from TS-2000, while R&D ex-
penditure and firm-level control variable da-
ta are obtained from DataGuide 5.0. After
merging these datasets, the empirical analy-
sis’s final sample comprises 17,551 firm-year

observations.

3.2 Variables

3.2.1 R&D investment

This study utilizes R&D intensity (RDI) as
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a proxy for R&D investment. Specifically,
RDI is computed as total R&D expenditures
divided by total sales, with total R&D ex-
penditures defined as the sum of R&D costs
expensed on the income statement and those

capitalized as intangible assets.

3.2.2 Younger CEO

This study defines a firm's CEO as the ex-
ecutive who signs the annual report sub-
mitted to the Financial Supervisory Service,
as per Yim and Kang (2024). When a firm
adopts a co-CEO structure, I follow the es-
tablished practice in the Korean literature
(e.g., Yim, 2019) and identify the CEO as
the individual who appears first among the
CEOs who sign the annual report.

The CEQ’s age is calculated as the fiscal
year minus their birth year plus one. To clas-
sify CEOs by age, this study adopts a fixed
age-based cutoff. Specifically, CEOs under
60 are classified as younger CEOs, whereas
those aged 60 or older are classified as older
CEOs (Yim, 2019). The age threshold of 60
reflects the typical retirement age and execu-
tive career patterns in Korean listed firms,
and it provides a transparent and consistent

criterion for distinguishing between different

stages of executive careers (Yim and Kang,
2024). Accordingly, the indicator variable
YoungerCEO equals 1 if the CEO is younger

than 60 in a given year, and 0 otherwise.”

3.2.3 Stock Overvaluation

To measure stock overvaluation, this study
follows the decomposition method of Rhodes-
Kropf et al. (2005), as adopted in recent lit-
erature (e.g., Alzahrani and Rao, 2014:
Bonaimé et al., 2014; Jin, 2022; Kim, 2021;
Mrad et al., 2024). The approach decom-
poses the natural logarithm of the M/B ratio
into three components: firm-specific mis-
valuation (FSE), time-series misvaluation
(TSE), and long-term value to book (LVTB).

This decomposition is described as follows:

My — by = [mit - V(Git; a’jt)] =+

[v(6is aje) = v(6is )] + [v(6ies ) — bie] (1)

where j indicates the industry while m;;
and bx denote the natural logarithm of the
market value and book value of equity,
respectively. The term v(0i;a) represents
the predicted value as a function of firm-spe-
cific accounting information, @, and ac-

counting multiples, a. The first component of

1) 1 observe that the term “younger CEO" does not refer to incredibly young executives in an absolute sense. Rather,
in the context of Korean listed firms, YoungerCEO captures CEOs who are relatively younger within the CEO age
distribution and may vary from older CEOs in managerial horizon. This interpretation aligns with Gao (2010), who
suggests that managerial horizon can influence managerial responses to stock market misvaluation.
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Eq. (1), mie—v(0i; @) captures the devia-
tion between a firm's market value and its
predicted fundamental value, conditional on
the industry j multiples at year ¢. The second
component, v(0:; @je) —v(6i: ;) reflects val-
uation effects specific to industry j. The final
component, v(0i; @) — by, captures firms’ long-
term growth opportunities (Jin, 2022; Kim,
2021 Kim, 2024; Mrad et al., 2024).

To implement Rhodes-Kropf et al.’s (2005)
valuation approach, this study estimates a
cross—sectional regression model in which the
natural logarithm of the market value of
equity (m) is expressed as a linear function
of book value of equity (b), net income (NI),
and market leverage (LEV RK). These ac-
counting variables are mapped onto market
equity using industry-year-specific account-
ing multiples (a). In acccordance with this
study's purpose, the focus is on estimating
my — v(0; ) to represent FSE. Because the
decomposition explicitly separates LVTB and
TSE, the FSE component primarily captures
firm-specific deviations of market value from
fundamentals. This component is computed
as the residual from the following regression

model:

mis = aol't + aljtbit + azjt lnNI,j:— + agjt lnNIlt

X Lossy + a4jLEV_RK;; + & (2)

where InNI" denotes the natural logarithm

AYSHTT Mp5A M3E 20269 62

of the absolute value of net income and Loss
is an indicator variable that equals one if net
income is negative. Following Bonaimé et al.
(2014), market leverage (LEV RK) is de-

fined as:

LEV_RK =

1 Market value
Market value + Assets — Deferred taxes — Equity

(3)

This market-based leverage measure en-
sures consistency with the valuation frame-
work by mapping accounting fundamentals to
market equity values.

The regression model is estimated annually
for each industry (based on two-digit KSIC
codes) during the sample period (Kim, 2021).
Table A2 provides summary statistics and
estimation results. This study develops a
measure of stock misvaluation for each firm-
year observation using the FSE from Eq. (2).
Following prior studies (e.g., Bonaimé et al.,
2014), the FSE values are divided into annu-
al terciles to classify firms by valuation
status. Firms in the top tercile are classified
as overvalued, meaning their market values
deviate positively from fundamentals. Firms
in the bottom tercile are considered under-
valued, whereas those in the middle tercile
are deemed fairly valued. The indicator vari-
able Overvalued equals 1 if a firm belongs to
the top tercile of the annual FSE dis-
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tribution, and 0 otherwise.

Table 1 presents the distribution of sample
firm-year observations by stock misvaluation
status and CEO age group over the sampling
period. The number of observations in each
category remains relatively stable over time,
indicating that the sample is fairly balanced

across valuation states and CEO age groups.
3.2.4 Control Variables
This study includes a set of control varia-

in R&D

research. Specifically, I control for firm size

bles commonly used investment

(FirmSIZE), as larger firms typically have

greater resources to support innovation ac-

tivities: firm age (FirmAGE), which captures
organizational maturity that may influence
innovation investment: asset tangibility
(TANG), as firms with more tangible assets
may encounter varying financing constraints
for R&D; leverage (LEV), which reflects fi-
nancial risk and may limit discretionary in-
vestment: return on assets (ROA), a proxy
for firm profitability and internal funding ca-
pacity: and annual sales growth (GROWTH),
which captures firms growth opportunities.
Additionally, I control for foreign ownership
(FOR) and large shareholdings (LARGE), as
ownership structure may influence mana-
gerial monitoring and investment decisions.

Finally, stock beta (BETA) is incorporated to

(Table 1) Yearly distribution of sample firms

CEO age group

Stock valuation status

Year yoil:;i Véléhos :ig:;s Cv]zjlg}; Overvalued Fairly valued  Undervalued et
2012 1,001 351 450 451 451 1,352
2013 971 390 453 454 454 1,361
2014 970 425 465 465 465 1,395
2015 984 432 472 472 472 1,416
2016 1,040 469 503 503 503 1,509
2017 1,103 502 535 535 535 1,605
2018 1,138 528 555 555 556 1,666
2019 1,155 578 577 578 578 1,733
2020 1,194 604 599 599 600 1,798
2021 1,168 660 609 609 610 1,828
2022 1,183 705 629 629 630 1,888
Total 11,907 5,644 5,847 5,850 5,854 17,551

This table presents the number of sample firms for each year from 2012 to 2022, categorized by CEO age group
(younger and older CEOs) and by stock valuation status (overvalued, fairly valued, and undervalued). CEO age groups
are defined by a cutoff of 60 years: CEOs younger than 60 are classified as younger CEOs, and those aged 60 or older
are classified as older CEOs. The stock misvaluation status is determined based on the annual terciles of firm-specific

misvaluation values.
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account for firm-level systematic risk that
may influence corporate investment behavior.
Table Al summarizes the definitions for all

variables.

3.3 Descriptive Statistics

Table 2 presents the summary statistics.
To reduce the influence of outliers, I winso-
rize all continuous variables at the 1st and
99th percentiles. The mean value of R&D in-
tensity (RDI) is 0.0272, indicating that, on
average, firms allocate approximately 2.72%
of their total sales to R&D investment. The
mean value of the stock misvaluation meas-
ure is close to zero (-0.0062). The average
CEO age is 55.89 years, while the proportion

of firms classified as having younger CEOs is

67.84%.

Regarding firm characteristics, the mean
values of firm size (FirmSIZE) and firm age
(FirmAGE) are 19.15 and 3.18, respectively.
For the other variables, the average tangi-
bility (TANG) is 29.78%, and the average
debt ratio (LEV) is 42.50% of total assets.
Furthermore, a sample firm has, on average,
a return on assets (ROA) of 3.00% and an an-
nual sales growth rate (GROWTH) of 13.22%.
Additionally, foreign ownership (FOR) aver-
ages 6.35%, and the ownership share held by
the largest shareholder and affiliated parties
(LARGE) is 39.60%, indicating a relatively
high level of ownership concentration among
sample firms. The mean value of BETA is
0.8527.

Table 3 presents the Pearson correlation

(Table 2) Summary statistics

Variable Mean SD p01 p25 p50 p7H p99
RDI 0.0272 0.0533 0.0000 0.0000 0.0052 0.0298 0.3252
CEO age 55.8879 7.7753  38.0000  51.0000  56.0000  61.0000  75.0000
YoungerCEO 0.6784 0.4671 0.0000 0.0000 1.0000 1.0000 1.0000
Stock misvaluation -0.0062 0.6030  -1.3711  -0.4165  -0.0412 0.3716 1.6576
Overvalued 0.3331 0.4714 0.0000 0.0000 0.0000 1.0000 1.0000
FirmSIZE 19.1561 1.4576  16.6729  18.1548  18.8681  19.8783  24.1206
FirmAGE 3.1849 0.7001 0.6931 2.8332 3.2189 3.7377 4.3307
TANG 0.2978 0.1855 0.0035 0.1494 0.2885 0.4283 0.7482
LEV 0.4250 0.2031 0.0548 0.2553 0.4185 0.5757 0.8881
ROA 0.0300 0.0779  -0.2561 0.0028 0.0337 0.0700 0.2250
GROWTH 0.1322 0.2179  -0.2043 0.0104 0.0814 0.1847 1.1170
FOR 0.0635 0.0994 0.0000 0.0071 0.0219 0.0710 0.5164
LARGE 0.3960 0.1686 0.0634 0.2677 0.3899 0.5116 0.7863
BETA 0.8527 0.4037  -0.0170 0.5693 0.8559 1.1342 1.8148

This table shows the mean, standard deviation (SD), and selected percentiles (1st, 25th, 50th, 75th, and 99th) for the
variables. All continuous variables are winsorized at the 1st and 99th percentiles. Table Al provides the variable definitions.
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(Table 3) Correlation coefficient matrix

(1) (2)

(3) 4 (5) (6)

(1) RDI 1

(2) YoungerCEO 0.1058** 1

(3) Overvalued 0.1271%** 0.0356** 1

(4) FirmSIZE 0.0903** -0.2462"* 0.0299** 1

(5) FirmAGE -0.1601%* -0.1834** -0.1003** 0.2766** 1

(6) TANG 0.1283** -0.1866"* -0.0551%* 0.1673* 0.1154* 1

(7) LEV -0.1400** -0.0808™* 0.0145* 0.2683** 0.0750** 0.2436**

(8) ROA 0.0891** -0.1094** 0.0557** 0.1908** -0.0664"* 0.0001

(9) GROWTH 0.0808** 0.0979** 0.1234** -0.0141 -0.3109** -0.0820"*

(10) FOR 0.0400** -0.1058"* 0.1183* 0.3663** 0.0830** -0.0167

(11) LARGE -0.1954** -0.1324** -0.0767 0.1918* 0.1048* 0.1276**

(12) BETA 0.1387** 0.0103** 0.1562** 0.0306** -0.0293"* -0.0488"*
(7) (8) (9) (10) (11) (12)

(7) LEV 1

(8) ROA -0.2253"* 1

(9) GROWTH -0.0015 0.1943** 1

(10) FOR -0.0708"* 0.2137* 0.0145 1

(11) LARGE -0.0860"* 0.1872% -0.0454** -0.0362"* 1

(12) BETA 0.0082 -0.0224 0.1066** -0.0118 -0.1712** 1

This table presents the Pearson correlation coefficients for the main variables in the analysis. All continuous

variables are winsorized at the 1st and 99th percentiles. Table Al provides the variable definitions.

statistical significance at the 5% level.

coefficients among the variables. The de-
pendent variable, RDI, positively correlates
with YoungerCEO, implying that firms led by
younger CEOs tend to exhibit higher R&D
intensity. Overvalued scores positively corre-
late with RDI,

spective that higher valuations correlate

consistent with the per-

with greater R&D investment. RDI positively
correlates with FirmSIZE, TANG, ROA,
GROWTH, FOR, and BETA, whereas it neg-
atively correlates with FirmAGE, LEV, and
LARGE. Among the control variables, none of
the correlations exceeds 0.5, and the var-

lance inflation factors (VIFs), although not
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** indicates

tabulated, are all below 10. These results in-
dicate that multicollinearity is unlikely to be

a concern in the regression analyses.

IV. Empirical Results

4.1 Univariate Results

Table 4 reports univariate comparisons of
subsequent R&D intensity (RDI) across CEO
age groups (younger CEOs vs. older CEOs)

and stock misvaluation status (overvalued
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(Table 4) Univariate and pairwise comparisons of average/median R&D intensity

Panel A. Univariate comparisons of average R&D intensity

N Average RDI (%) Difference (p-value)
Younger CEO 11,907 3.0922 1.1441%
Older CEO 5,644 1.9481 (0.003)
Overvalued 5,847 3.6821 1.6346%**
Undervalued 5,854 2.0475 (0.001)
Panel B. Univariate comparisons of median R&D intensity
N Median RDI (%) Difference (p-value)
Younger CEO 11,907 0.6018 0.2143**
Older CEO 5,644 0.3874 (0.039)
Overvalued 5,847 0.8480 0.5655"**
Undervalued 5,854 0.2826 (0.008)
Panel C. Univariate pairwise comparisons of average R&D intensity (%)
Overvalued Undervalued Difference (p-value)
4.1372 2.1040 2.0332%**
Younger CEO (N = 4,136) (N = 3,835) (0.000)
2.3997 1.6604 0.6993**
Older CEO (N = 1,711) (N = 2,019) (0.023)
. 1.7375%** 0.4026*
Difference (p-value) (0.001) (0.082)
Panel D. Univariate pairwise comparisons of median R&D intensity (%)
Overvalued Undervalued Difference (p-value)
0.9829 0.3241 0.6687***
Younger CEO (N = 4,136) (N = 3,835) (0.001)
0.3772 0.2658 0.1114
Older CEO (N = 1,711) (N = 2,019) (0.197)
o - 0.6057*** 0.0484
Difference (p-value) (0.003) (0.932)

This table presents the univariate and pairwise comparisons of R&D intensity. Panels A and B compare the average
and median R&D intensity between firms led by younger and older CEOs, as well as between overvalued and
undervalued firms. Panels C and D show the pairwise comparisons of average and median R&D intensity across four
subsamples, characterized by the combination of CEO age (younger vs. older) and valuation status (overvalued vs.

undervalued). The differences in means (medians) are evaluated using t-tests (Wilcoxon rank-sum tests).

***. **. and

* indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

vs. undervalued firms). Panel A presents the
mean RDI values. Firms led by younger
CEOs exhibit a higher average RDI (3.09%)
than those led by older CEOs (1.95%), with a

difference of 1.14 percentage points that is

AYSHTT Mp5A M3E 20269 62

statistically significant. Similarly, overvalued
firms exhibit an average RDI of 3.68%,
whereas undervalued firms demonstrate a sig-
nificantly lower average of 2.05%, thus yield-

ing a difference of 1.63 percentage points.

1451



Jeongdae Yim

Panel B reports the median comparisons and
demonstrates a similar trend. The median
RDI is significantly higher for firms with
younger CEOs (0.60%) than for those with
older CEOs (0.39%). In addition, overvalued
firms (0.85%) exhibit higher median RDI
than undervalued firms (0.28%).

Panels C and D present pairwise compar—
isons of both CEO age and stock misvalua-
(i.e., (a) Younger CEO and
Overvalued, (b) Older CEO and Overvalued,
(¢c) Younger CEO and Undervalued, and (d)
Older CEO and Undervalued). In Panel C,
the average RDI is 4.14% for overvalued

tion status

firms and 2.10% for undervalued firms
among firms with younger CEOs, yielding a
difference of 2.03 percentage points. For old-
er CEOs, the average RDI is 2.40% for over-
valued firms and 1.66% for undervalued
firms, with a smaller difference of 0.70 per-
centage points. Regarding the median values
in Panel D, the median RDI is 0.98% for
overvalued firms and 0.32% for undervalued
firms among firms led by younger CEOs. The
difference of 0.68 percentage points is stat-
istically significant at the 1% level. In com-
parison, firms led by older CEOs exhibit a
smaller and statistically insignificant differ—
ence, with median RDIs of 0.38% and 0.27%
in overvalued and undervalued firms, re-
spectively. Overall, these results indicate
that the positive association between stock

overvaluation and R&D investment is more

1452

pronounced when younger CEOs lead firms.
4.2 Baseline Regressions

To test the hypotheses, this study esti-

mates the following regression model:

RDI 11 = By + fyYoungerCEO;; + o Overvalued;,
+Byo(YoungerCEO,; X Overvalued,;;)

+ v'X; + FIRM; + YR, + (4)
where ¢ and ¢ denote firm and vyear,
respectively. The dependent variable is R&D
investment, proxied by R&D intensity in the
subsequent year. The explanatory variables in—
clude a dummy for younger CEOs (YoungerCEO),
an indicator for stock overvaluation (Overvalued),
and their interaction term (YoungerCEO x
Overvalued). X denotes a vector of control
variables. Firm and year fixed effects (FIRM
and YR) control for unobserved heterogeneity
across firms and years. To mitigate potential
simultaneity concerns, the explanatory vari-
ables are measured in year t, whereas the
dependent variable is measured in year t+1.
Standard errors are clustered at the firm
level.

The main coefficient of interest is By,
which captures whether younger CEOs re-
spond differently to stock overvaluation in
their R&D investment decisions. A positive
(negative) By, indicates that younger CEOs

increase (decrease) R&D investment more
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(less) than their older counterparts when
their firms are overvalued. Accordingly, hy-
pothesis 1 predicts 3y, >0, whereas hypoth-
esis 2 predicts B, <0.

Table 5 reports the baseline regression
results. Column (1) presents the baseline
specification  without control variables,
whereas column (2) includes the full set of
firm-level controls. Across both specifica-
tions, the coefficient on Overvalued is pos-
itive and statistically significant, implying
that firms increase R&D investment when
their

portantly, the interaction term YoungerCEO

stocks are overvalued. More im-
x Overvalued is positive and statistically sig—
nificant across specifications. In column (2),
the coefficient on the interaction term (3y,)
is 0.6861 (p<0.01), indicating that the pos-
itive association between stock overvaluation
and R&D investment is significantly stronger
for firms led by younger CEOs.

The economic magnitude of this effect is al-
so substantial. In column (2), the coefficient
on Overvalued is 0.6227, implying that firms
led by older CEOs increase RDI by approx-
imately 0.62 percentage points when their
stocks are overvalued. For firms led by
younger CEQOs, the response to overvaluation
is 0.69 percentage points higher. Collectively,
this implies that overvaluation correlates
with an increase of approximately 1.31 per-
centage points in RDI for firms led by younger
CEOs. Considering that the sample mean of

AYSHTT Mp5A M3E 20269 62

RDI is approximately 2.7%, this represents a
sizeable increase in innovation investment.

The coefficient on YoungerCEO itself is stat-
istically insignificant across specifications.
When stock overvaluation is considered, this
result indicates that younger CEOs do not
systematically invest more in R&D than old-
er CEOs. This finding varies from prior stud-
ies that document a stronger propensity for
innovation among younger CEOs (e.g., Yim,
2019; Yim and Kang, 2024; Zou et al.,
2024). One possible interpretation is that
the positive relationship between younger
CEOs and innovation observed in previous
studies may partly reflect their stronger re-
sponse to periods of stock overvaluation.
Consistent with this interpretation, once
stock overvaluation is explicitly considered,
the standalone effect of younger CEOs on
R&D investment is no longer statistically
distinguishable from zero. Instead, the find-
ings indicate that younger CEOs higher R&D
investment is primarily due to a stronger re-
sponse to stock overvaluation.

Although the risk-aversion perspective hy-
pothesizes that CEOs may reduce R&D in-
vestment when firms are overvalued, our re-
sults provide minimal support for this
hypothesis. One possible explanation is that
younger CEOs often experience stronger ca-
reer concerns and incentives to demonstrate
growth-oriented performance (Li et al.,
2017; Yim, 2019; Yim, 2013). In the Korean
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(Table b) Baseline regression results

Dependent variable = RDIt+1

(1) (2)
0.2775 0.0803
YoungerCEO By (1.50) (0.66)
0.8623*** 0.6227**
Overvalued Bo (4.73) (3.46)
YoungerCEO x Overvalued Byo 0'525392) 0.55282;)
FirmSIZE v, 0(32281)
FirmAGE v 7?'_6524;)
0.8674*
TANG Y (1.93)
—3.3412***
LEV " (~7.81)
8.5946**
foA ' (7.10)
GROWTH Yo (2152§)3
1.0128
FOR Ve (1.08)
LARGE Y _(3;160 éi)
0.5329***
BETA " (3.77)
—0.4660** -0.5913
Constant By (—2.97) (—0.49)
Firm FE Yes Yes
Year FE Yes Yes
# of firm-years 17,551 17,551
# of firms 2,170 2,170
Within R* 0.1366 0.2136

This table presents the baseline regression results. The dependent variable is RDI (x100). YoungerCEO is a binary
variable that equals 1 if the CEO is younger than 60 years and O otherwise. Overvalued is a binary variable that
equals 1 for firms in the top tercile of the annual distribution of firm-specific misvaluation, and O otherwise. Table
Al provides the variable definitions. The t-statistics based on clustered standard errors at the firm level are

presented in parentheses. ***, ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

corporate context, where technological com- regarded as key drivers of long-term firm

petitiveness and innovation are extensively value, managers may encounter strong pres-
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sure to pursue visible investment activities
such as R&D rather than adopt a con-
servative investment stance (Yim, 2019). In
addition, periods of stock overvaluation can
reduce the perceived downside risk asso-
ciated with investment decisions by acting as
a valuation buffer (Polk and Sapienza, 2009:
Stein, 1996). Consequently, the risk-aver-
sion viewpoint may be less likely to dominate
managerial investment decisions in this

context.

4.3 Endogeneity

Endogeneity is a potential source of concern
for the baseline regression results, as the ob-
served positive association between stock
overvaluation and R&D investment may
partly reflect reverse causality. For example,
if investors expect a firm to increase its R&D
investment, the stock market may factor this
expectation into the firm's stock price, lead-
ing to higher valuations (Dong et al., 2021:
Li, 2026: Luo et al., 2022). In this case,
causality would be from expected R&D in-
vestment to stock overvaluation, rather than
the other way around.

To account for the possibility of reverse
causality, this study estimates a dynamic pan-

el model using the two-step system GMM

(Arellano and Bover, 1995: Roodman, 2009).?
This method is well-suited for contexts where
the dependent variable, RDI, is potentially
endogenous and influenced by its past
values. System GMM can help control for un-
observed firm-specific effects and endoge-
neity in explanatory variables, including the
interaction term, by incorporating the de-
pendent variable's lagged values as re-
gressors and employing appropriate internal
instruments. This approach enables us to obtain
consistent estimates even when Overvalued,
alongside its interaction with YoungerCEO, is
potentially endogenous.

Table 6 presents the estimation results.
The Hansen test for overidentifying re-
strictions and the Arellano-Bond test for sec-
ond-order serial correlation (AR(2)) indicate
that the model is correctly specified. Consistent
with the baseline results, the coefficient for
the interaction term YoungerCEO x Overvalued
remains positive and statistically significant.
This finding confirms that the positive corre-
lation between stock overvaluation and R&D
investment is stronger for firms led by
younger CEOs.

Another potential concern is that firms led by
younger CEOs and those that are overvalued
may systematically differ from their counter-

parts in observable firm characteristics. If

2) The dynamic panel model is estimated using the xtabond2 command in Stata 19. The two-step option is specified
to implement the two-step system GMM estimator, while the robust option is used to obtain Windmeijer-corrected
standard errors that are robust to heteroskedasticity and autocorrelation (Roodman, 2009: Windmeijer, 2005).
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(Table 6) Endogeneity: System GMM

Dependent variable = RDI+1 (%)

0.4990***
kDI g (10.55)
0.0411
YoungerCEO By (0.20)
0.6125%**
Overvalued Lo (2.97)
0.4789**
YoungerCEO x Overvalued Byo (2.95)
. 0.1560
FirmSIZE Y1 (1.40)
. —0.6182***
FirmAGE Yo (—3.90)
0.6222
TANG Y3 (0.85)
—2.3300%*"
LEV ¥ (—3.92)
2.4897%**
foA ¥ (5.32)
0.8230*
GROWTH Y5 (1.76)
2.4850*
FOR ¥ (1.80)
—3.1166***
LARGE Vs (—4.02)
0.7611%**
BETA ¥ (2.98)
5.6111%**
Constant B (4.00)
Firm FE Yes
Year FE Yes
# of firm years 17,551
# of firms 2,170
AR (1) test (p-value) 0.000
AR (2) test (p-value) 0.421
Hansen J test (p-value) 0.667

This table presents the results of the dynamic panel model estimated through system GMM. The dependent variable is
RDI (x100). YoungerCEO is a binary variable that equals 1 if the CEO is younger than 60 years and O otherwise.
Overvalued is a binary variable that equals 1 for firms in the top tercile of the annual distribution of firm-specific
misvaluation, and 0 otherwise. Table Al provides the variable definitions. Windmeijer's (2005) corrected z-statistics are
presented in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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these differences are related to CEO age or
stock overvaluation and firms R&D investment
decisions, the baseline regression results may
be influenced by selection bias. For instance,
prior studies indicate that firms led by young-
er CEOs frequently differ from those led by
older CEOs in several observable character-
istics (Yim and Kang, 2024). Similarly, over-
valued firms may exhibit distinct character-
istics, such as size, profitability, and growth
opportunities, which have been shown to in-
fluence corporate investment behavior.

To address this concern, this study employs
PSM to generate more comparable samples.

Separate matching procedures are used to

Panel A. Younger vs. older CEOs

FItmAGE |+---eoveveereeisssses

FirmSIZE e = S »

TANG |++reerererereesessnnininnins s st e PR,

LARGE |-+eeeeeeeee .

Jr(ys | ! W inserrsnanmnan

T | S | FAREEN— S S e s e

15 | i gy i ke s

T | — . e SR R T

® Unmatched |,
* Matched

-20 0 20 40
Standardized % Bias

GROWTH | @ cosvvisnien

match firms led by older CEOs with firms led
by younger CEOs, as well as overvalued
firms with non-overvalued firms. Because the
number of firms with younger CEOs exceeds
that of firms with older CEOs, firms led by
older CEOs are regarded as the treatment
group to ensure adequate matching quality.
The propensity scores are estimated using
the entire set of control variables included in
the baseline regression model. To pair treat-
ed firms with observationally similar control
firms, I perform one-to-one nearest-neighbor
matching without replacement, applying a

common-support restriction.”

Panel B. Overvalued vs. non-overvalued firms

BETA [0 000

GROWTH [-+++:sosvrnrssensvsnes [ T

FOR [-+0rreeeserisessnssninis AR
ROA
FirmSIZE

LEV

TANG

P

x Matched
T
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T T
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Standardized % Bias

This figure shows the standardized percentage bias for each covariate before and after one-to-one
nearest-neighbor matching. Panel A shows the results for firms with younger versus older CEOs, while Panel B
shows the results for overvalued versus non-overvalued firms.

(Figure 1) Standardized percentage bias before and after matching

3) Although PSM effectively mitigates observable selection bias, it does not directly eliminate the potential
endogeneity of the interaction term. Because the main coefficient of interest is YoungerCEO x Overvalued, the
matching analyses should be regarded as complementary evidence that reduces observable differences in the two
components of the interaction term, namely CEO age group and stock overvaluation status.
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Before matching, significant differences in
several covariates are observed between the
treated and control groups. These differences
are detailed in Table A3 of the Appendix.
Following matching, covariate imbalances
are significantly reduced. Figure 1 shows the
standardized percentage bias for each co-
variate before and after matching. The
standardized percentage bias is a commonly
used diagnostic measure of covariate balance
that indicates how comparable the treated
and control groups are for each covariate
(Guo and Fraser, 2014; Rosenbaum and
Rubin, 1985). As shown in the figure, the
standardized biases for all covariates are sig-
nificantly reduced after matching and are
nearly zero, implying that the matching pro-
cedure enhances covariate balance between
the treated and control groups.4>

This study uses the matched samples to
re-estimate the baseline regression model.
Table 7 shows the results. Column (1) pres-
ents the findings from a matched sample
based on CEO age, whereas column (2) dis-

plays the results from a matched sample

based on stock overvaluation. The coefficient
on the interaction term YoungerCEO x
Overvalued remains positive and statistically
significant across both matched samples.
This result indicates that heightened R&D re-
sponse to stock overvaluation among younger
CEOs persists after firms are matched on ob-
servable characteristics. Overall, the PSM
results provide complementary evidence that
the baseline findings are unlikely to be driv-
en solely by observable disparities between
firms led by younger and older CEOs, or be-

tween overvalued and non-overvalued firms.

4.4 Robustness Checks

To ensure that variable definitions or spe-
cific modeling choices do not influence the
baseline findings, this study performs several
additional robustness checks.

Table 8 presents robustness checks using
Panel A

shows robustness tests with alternative de-

alternative variable definitions.

pendent variables. To mitigate the likelihood

that changes influence the results in the

4) Standardized percentage bias refers to the difference in covariance means between the treated and
control firms, expressed as a percentage of the square root of the average in the two groups sample

variances, calculated as follows:

Xr—X
MXIOO

Standardized % bias =
SZ+S2
2

where Xr and X denote the sample means of the treated and control firms, respectively, Sfand S¢ and are

the corresponding sample variances. The standardized percentage bias is a diagnostic measure for covariate
balance, reflecting the extent to which the treated and control groups are comparable to a given covariate (Guo
and Fraser, 2014; Rosenbaum and Rubin, 1985). Lower values indicate enhanced balance, with thresholds such
as 5% frequently employed to denote adequate covariate similarity.
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(Table 7) Propensity score matching

Dependent variable = RDIt+1 (%)

(1) (2)
Younger CEO-matched sample Overvalued-matched sample
0.0299 —0.0285
YoungerCEO By (0.26) (—0.17)
0.5829"** 0.6614"**
Overvalued bo (3.23) (3.39)
0.5281** 0.7128™
YoungerCEO x Overvalued — [Byo (2.08) (2.76)
. 0.2513*** 0.3464""*
FirmSIZE ¥ (4.97) (4.69)
- —0.5227*** —0.6978"**
FirmAGE ¥2 (—4.63) (=5.25)
0.5902 1.1166"
TANG ¥3 (1.53) (2.06)
—2.4066™*" —4.21477*
LEV ¥ (—6.06) (—8.48)
5.4336™"* 9.7666""*
ROA ¥5 (4.12) (6.73)
0.1875 0.3100
GROWTH ¥ (0.70) (0.84)
1.0308 1.4012
FOR ¥ (1.13) (1.38)
— 3. 1457*** —3.4171"
LARGE ¥ (—17.03) (—6.20)
0.1954 0.5044***
BETA 5 (1.43) (3.02)
—0.4874 —0.7283
Constant Lo (—0.42) (=0.53)
Firm FE Yes Yes
Year FE Yes Yes
# of firm years 11,278 11,688
# of firms 1,901 2,123
Within R 0.1871 0.1875

This table reports the results for the propensity score-matched samples. Column (1) presents the results based on a
matched sample of firms with younger CEOs and their counterparts, while Column (2) presents the findings based on
a matched sample of overvalued and non-overvalued firms. This study performs one-to-one nearest-neighbor matching
based on the covariates used in the baseline regression. Table Al provides the variable definitions. The t-statistics
based on clustered standard errors at the firm level are presented in parentheses. ***, **  and * indicate statistical
significance at the 1%, 5%, and 10% levels, respectively.
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sales denominator, I re-estimate the baseline
model using three alternative measures of
R&D investment: R&D expenditures scaled
by lagged total assets (RD/Asset), the natu-
ral logarithm of one plus R&D expenditures
(InRD), and industry-adjusted R&D in-

tensity (AdjRDI). To construct the industry-
adjusted measure, I subtract the average
R&D intensity of firms within the same
two-digit KSIC industry in each year from the
firm's R&D intensity. As reported in Panel A
of Table 8, the coefficient on YoungerCEO x

(Table 8) Robustness checks

Panel A: Alternative dependent variables

(1)

(2) (3)

RD/Asset (%) InRD AdjRDI
—0.0296 —0.0056 0.1020
YoungerCEQ b (—0.44) (—0.12) (0.85)
0.2688*** 1.0864*** 0.6273%**
Overvalued #o (2.70) (3.47) (3.50)
0.2223** 0.6822** 0.6683***
YoungerCEO x Overvalued Bro (1.99) 2.11) (2.81)
Controls and constant Yes Yes Yes
Firm and Year FEs Yes Yes Yes
# of firm years 17,551 17,551 17,551
# of firms 2,170 2,170 2,170
Within R 0.2032 0.1993 0.0727
Panel B: Alternative explanatory variables
(1) (2) (3)
Age ( 55 Age { 65 Continuous FSE
0.0996 0.0091 0.0952
YoungerCEO br (0.80) (0.06) (0.75)
0.6321%*** 0.6265"**
Overvalued £ (3.49) (3.47)
0.7385%** 0.5147*
YoungerCEO x Overvalued Bvo (3.21) (1.83)
0.8467**
FSE fr (2.20)
0.4175*
YoungerCEO x FSE Byr (1.94)
Controls and constant Yes Yes Yes
Firm and Year FEs Yes Yes Yes
# of firm years 17,551 17,551 17,551
# of firms 2,170 2,170 2,170
Within R 0.2139 0.2007 0.1695
1460 AGSAT Mp5A M3E 20261 62



Young CEOs and the R&D Response to Stock Overvaluation: Evidence from Korea

(Table 8) Robustness checks(continued)

Panel C: Alternative model specifications

(1) (2)
CEO FE Industry x Year FE
—0.0384 —0.0094
YoungerCEQ by (—0.51) (—0.12)
0.6227*** 0.5879%**
Overvalued bBo (3.62) (2.73)
0.3580** 0.3135™*
YoungerCEO x Overvalued — fByo (2.08) (1.99)
Controls and constant Yes Yes
Year FE Yes No
CEO FE Yes No
Industry x Year FE No Yes
# of firm years 17,551 17,551
# of firms (CEOs) (4,032) 2,170
Within R 0.0734 0.1536

This table reports the robustness tests. Panel A uses alternative dependent variables: R&D expenditures scaled by
lagged total assets (RD/Asset), the natural logarithm of R&D expenditures (InRD), and industry-adjusted R&D
intensity (AdjRDI). Panel B uses alternative explanatory variables: alternative YoungerCEO definitions based on age
cutoffs of 55 and 65 years, and the continuous firm-specific misvaluation measure (FSE). Panel C uses alternative
model specifications, including CEO fixed effects and industry-by-year fixed effects. For brevity, the coefficients on
control variables and constants are not reported. Table Al provides the variable definitions. The t-statistics based on

clustered standard errors at the firm level are reported in parentheses.

the 1%, 5%, and 10% levels, respectively.

Overvalued remains positive and statistically
significant across all specifications. These re-
sults indicate that using sales-scaled R&D
intensity does not drive the main findings.
Panel B presents robustness checks using
alternative explanatory variables. First, I ex-
amine whether the results are influenced by
the age cutoff used to define younger CEOs.
The baseline analysis defines YoungerCEO
using an age cutoff of 60; however, this cut-
off may capture a relatively broad group of
CEOs rather than young CEOs. To address

this concern, I re-estimate the baseline mod-

AYSHTT Mp5A M3E 20269 62

wkk Kk

o and * indicate statistical significance at

el using alternative age cutoffs. Specifically,
I define YoungerCEO as an indicator that
equals 1 if the CEO is younger than 55 or 65
years old. The bH5-year cutoff classifies
younger CEOs more strictly, whereas the
0b-year cutoff examines whether the results
remain consistent when the age threshold is
relaxed. As reported in columns (1) and (2)
of Panel B, the coefficient on YoungerCEO x
Overvalued remains positive and statistically
significant across both specifications. Notably,
the interaction coefficient is larger under the

stricter H5-year cutoff, aligning with the in-
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terpretation that the R&D response to stock
overvaluation is more pronounced among
younger CEOs.

[ also substitute the overvaluation in-
dicator with the continuous FSE, as shown in
column (3) of Panel B. The baseline results
may be influenced by the tercile-based clas-
sification used to identify overvalued firms.
Because the indicator variable considers only
firms in the top tercile of the misvaluation
distribution, it may overlook differences in
the degree of stock misvaluation across firms.
To address this concern, I re-estimate the
model using the FSE measure and its inter-
action with YoungerCEO. The interaction
term between YoungerCEO and FSE remains
positive and statistically significant, thus in-
dicating that the results persist when stock
misvaluation is measured using a continuous
specification.

Panel C presents robustness checks using
alternative model specifications. First, young-
er CEOs may systematically differ from older
CEOs in unobserved managerial character-
istics, such as a stronger natural proclivity
for innovation (Bostan and Mian, 2019; Yim,
2019; Yim and Kang, 2024). The estimated in-
teraction between YoungerCEO and Overvalued

may partly capture CEO-specific hetero-

geneity rather than a differential response to
stock overvaluation. To address this concern,
I incorporate CEO fixed effects (e.g., James
et al., 2020: Yim and Kang, 2024), which
absorb time-invariant CEO characteristics.
Due to some CEOs in our dataset serving as
CEOs in multiple firms within the same year,
the CEO-year combination is not unique,
hence precluding the use of a conventional
panel estimator based on a unique CEO-year
identifier. Consequently, I estimate the mod-
el using a high-dimensional fixed-effects es-
timator that aligns with the data structure
(Correia, 2016; Gaure, 2013 Guimarées and
Portugal, 2010).” As reported in column (1),
the coefficient on YoungerCEO x Overvalued
remains positive and statistically significant,
implying that unobserved CEO-specific traits
do not influence the observed relationship.
Second, time-varying industry conditions
may simultaneously impact both stock valu-
ations and firms R&D investment. For ex-
ample, technological opportunities, industry—
wide innovation cycles, or sector-specific de-
mand shocks may result in higher stock pri-
ces and increased R&D spending within the
same industry-year (Agrawal et al., 2020;
Videnord, 2025). If such industry-level dy-

namics influence both valuation and invest-

5) In my analysis sample, 107 CEOs simultaneously serve as CEOs of more than one firm in at least one year during
the sample period. Consequently, the standard panel specification using xtreg command in Stata 19 is infeasible.
Therefore, I estimate the model using the reghdfe command, which absorbs CEO fixed effects without requiring a

unique CEO-year panel structure.
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ment, the baseline results may reflect in-
dustry-specific shocks rather than firms' dif-
ferential responses to stock overvaluation. To
address this concern, I incorporate industry-
by-year fixed effects, which absorb all time-
varying shocks common to firms within the
same industry-year. As reported in column (2),
the coefficient on YoungerCEO x Overvalued
remains positive and statistically significant,
implying that time-varying industry con-

ditions do not account for the results.

4.5 Underlying Mechanisms

The baseline results indicate that younger
CEOs significantly increase R&D investment
when firms are overvalued. This finding sup-
ports Hypothesis 1, which states that young-
er CEOs exhibit a more pronounced response
to stock overvaluation by increasing R&D
investment. However, this result alone does
not reveal the underlying mechanism. The
positive association between stock over-
valuation and R&D investment in firms led
by younger CEOs is not unique to the cater-
ing explanation (Alzahrani and Rao, 2014:
Kusnadi and Wei, 2017). The catering hy-
pothesis predicts that younger CEOs increase
R&D investment to meet investor expect-
ations during periods of overvaluation, and a
similar pattern may also emerge under the
equity financing mechanism (e.g., Baker et
al., 2003; Morck et al., 1990: Stein, 1996).

AYSHTT Mp5A M3E 20269 62

If stock overvaluation reduces the cost of
equity, firms may be able to raise equity cap-
ital more easily and increase R&D invest-
ment (e.g., Dong et al., 2021: Li, 2026:
Shen et al., 2021), and younger CEOs may
exploit this opportunity more aggressively.
Therefore, the positive interaction observed
in the baseline regressions may indicate ei-
ther the catering or the equity financing
mechanism. To distinguish between these
competing explanations, I perform a series of

mechanism tests.

4.5.1 Equity Financing Mechanism

I first examine whether the equity financing
channel influences the observed relationship.
If stock overvaluation facilitates equity issu-
ance, firms may raise more equity capital
when their stock is overvalued, potentially
leading to increased R&D investment. In this
context, younger CEOs may exploit favorable
market valuations more aggressively when
accessing equity markets, potentially leading
to increased equity issuance and subsequent
R&D investments.

To examine whether this mechanism ac-
counts for the positive relationship between
younger CEOs and stock overvaluation in
predicting R&D investment, [ investigate the
role of equity issuance as a mediator.
Specifically, I conduct a two-stage analysis.

In the first stage, I examine whether firms
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led by younger CEOs issue more equity when
their stock is overvalued. In the second
stage, I examine whether equity issuance is
correlated with subsequent R&D investment.
Equity issuance (EQUISS) is measured as
the sum of increases in paid-in capital and the
disposal of treasury shares, minus capital re-
ductions and treasury stock repurchases,
scaled by lagged total assets (e.g., Kim,
2021). These components are derived from
firms’ cash flow statements.

I estimate the following models:

EQUISS;; = ay + ayYoungerCEO;; + apOvervalued;,
+ayo(YoungerCEO;; X Overvalued;;) + y'X;;
+ FIRM; + YR, + vy (5)

RDI;t+q = Bo + PyYoungerCEO;, + SoOvervalued;,

+PByo(YoungerCEO;; X Overvalued;;)
+BrEQUISS;; + V' Xy + FIRM; + YR, + €41 (6)

If the equity financing mechanism operates,
three patterns should be observed. First, the in-
teraction between YoungerCEO and Overvalued
should positively correlate with EQUISS in
Eq. (5). Second, EQUISS should positively
correlate with subsequent R&D investment in
Eq. (6). Third, once EQUISS is incorporated
into Eq. (6),

action term should decline in magnitude and

the coefficient on the inter—
become less statistically significant relative

to the baseline specification.

Table 9 presents the results. Column 1 dis-

1464

plays the first-stage results from Eq. (5).
The coefficient on the interaction between
YoungerCEO and Overvalued is positive and
statistically significant, implying that firms
led by younger CEOs often issue more equity
when their stock is overvalued. This finding
indicates that younger CEOs may leverage
favorable market valuations when accessing
equity markets. In addition, the coefficient on
Overvalued is positive and statistically sig-
nificant, aligning with prior evidence that over-
valued firms are more inclined to issue equity
(Kim, 2021). The coefficient on YoungerCEO is
also positive, indicating that firms led by
younger CEOs may be more inclined to access
equity markets, although prior studies have
not explicitly documented this pattern in the
Korean context.

Column (2) reports the second-stage re-
sults from Eq. (6). The coefficient on EQUISS
is statistically insignificant, indicating that
equity issuance does not correlate with high-
er R&D investment in the subsequent period.
In addition, the coefficient on YoungerCEO x
Overvalued remains positive and statistically
significant even after controlling for equity
issuance. Its magnitude and statistical sig-
nificance are largely unchanged from the
baseline results in Table 5. These results
provide minimal evidence that equity issu-
ance mediates the relationship between
younger CEOs, stock overvaluation, and
R&D investment. Although firms led by
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(Table 9) Equity financing mechanism: Mediation test

First-stage

Second-stage

) (2)
EQUISS RDIt+1 (%)
0.0063*** 0.0827
YoungerCEO By (3.11) (0.68)
0.0195*** 0.6301***
Overvalued Bo (5.92) (3.49)
0.0150*** 0.6819"**
YoungerCEO x Overvalued Byo (3.28) (2.70)
. —0.0055"** 0.3017***
FirmSIZE Yi (—5.39) (4.59)
‘ —0.0051%** —0.6260***
FirmAGE ¥ (—2.68) (—5.60)
—0.0585*** 0.8598**
TANG ¥3 (—7.69) (1.89)
—0.0526"** —3.3614***
LEV y (—7.34) (~7.81)
—0.2755%** 8.5702***
ROA Vs (—11.73) (7.03)
0.0751%** 0.5331
GROWTH ¥ (9.30) (1.55)
—0.0528*** 0.9926
FOR yr (—4.12) (1.06)
—0.0202** —3.1095***
LARGE ¥8 (—2.56) (—6.88)
0.0076** 0.5358%**
BETA ¥ (2.13) (3.80)
0.3832
EQUISS Ve (0.84)
0.1831*** —0.5211
Constant 5 (8.88) (—0.43)
Firm FE Yes Yes
Year F'E Yes Yes
# of firm-years 17,551 17,551
# of firms 2,170 2,170
Within R 0.1067 0.2135

This table examines whether the effect of stock overvaluation on R&D investment operates through equity financing.
Column (1) estimates the effect of stock overvaluation and CEO age on equity issuance (EQUISS). Column (2)
subsequently incorporates equity issuance as an additional explanatory variable when estimating R&D investment to
examine whether equity issuance mediates the relationship between stock overvaluation and R&D investment. Table
Al provides the variable definitions. The t-statistics based on clustered standard errors at the firm level are

presented in parentheses.

EET Y

. and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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younger CEOs are more likely to issue equity
when their stock is overvalued, this equity
issuance does not result in increased R&D
investment. These findings indicate that the
higher R&D investment observed among
younger CEOs in overvalued firms is un-
likely to be attributed to the equity financ-
ing channel.

To further examine the equity financing
mechanism, I subsequently consider firms fi-
nancial constraints. If stock overvaluation
increases R&D investment by making equity
financing more accessible, the effect should
be stronger for financially constrained firms.
Financially constrained firms face greater
difficulty obtaining external capital, making
them more likely to benefit from favorable
equity market conditions. According to this
mechanism, the positive relationship be-
tween stock overvaluation and R&D invest-
ment should become more pronounced as
firms encounter greater financial constraints.

To capture financial constraints, I employ
three proxies from the corporate finance
literature. The first measure is the Kaplan
and Zingales (1997) index (KZ index), which
captures
financing. Following Baker et al. (2003), I

employ a modified version of the KZ index

firms' dependence on external

that excludes Tobin's Q from the original
specification. The index is computed as fol-

lows:
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F:
KZindex;, = —1.002 X —~ — 39.368
Ajt—1
IVit Cit
—1.315 x +3.139 X LEV;, 7
it—1 it—-1

where A is total assets, CF denotes cash
flows, DIV is cash dividends, C represents
cash holdings, and LEV is book leverage.

The second measure is the Hadlock and
Pierce (2010) index (SA index), which is
constructed based on firm size and age and is
extensively used as a parsimonious proxy for
financial constraints. The SA index is con-
structed in accordance with the specification
proposed by Hadlock and Pierce (2010), with
the corresponding formula expressed as shown

below.

SAindex;, =
—0.737 X SIZE;, + 0.043 x SIZE: — 0.040 X AGE,,
(8)

where SIZE denotes the natural logarithm
of total assets measured in units of 100 mil-
lion KRW, and AGE is firm age.

The final measure is a dividend-based
indicator. Firms that do not pay dividends
are frequently regarded as more financially
constrained because they retain internal re-
sources to finance investment rather than dis-
tribute cash to shareholders. Following prior
studies, I classify firms that do not pay divi-
dends as financially constrained (Almeida et
al., 2004; Shin and Kim, 2008).
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(Table 10) Equity financing mechanism: The role of financial constraints

Dependent variable = RDIt+1 (%)

(1) (2) (3)
KZ-index SA-index No dividend
0.0506 0.1780 —0.0868
YoungerCEO b (0.33) (1.60) (—0.70)
0.6553"** 0.7778*** 0.6363"**
Overvalued £ (2.99) (3.49) (3.29)
0.6275%** 0.7052%** 0.6312"**
YoungerCEO x Overvalued Bvo (2.84) (3.06) (2.75)
—0.5890*** —0.3749* —0.2157%**
Fe fe (—2.96) (—1.68) (—2.59)
—0.1955% —0.4677** —0.4431*%
YoungerCEO » FC B (~1.94) (—2.11) (~1.68)
0.0535 —0.0352 0.0634
Overvalued > FC Foe (0.15) (~0.08) (0.62)
0.3026 0.4039 0.5248
YoungerCEO x Overvalued x FC Byoc (0.70) (0.80) (1.07)
Controls and constant Yes Yes Yes
Firm and year FEs Yes Yes Yes
# of firm years 17,551 17,551 17,551
# of firms 2,170 2,170 2,170
Within R 0.2151 0.2175 0.2133

This table examines whether the effect of stock overvaluation on R&D investment is influenced by the equity financing
channel under financial constraints. Column (1) estimates the specification using the KZ index as the proxy for
financial constraints. Column (2) employs the SA index as an alternative measure of financial constraints. Column (3)
employs a no-dividend indicator as an additional proxy for financial constraints. For brevity, the coefficients on control
variables and constants are not reported. Table Al provides the variable definitions. The t-statistics based on
clustered standard errors at the firm level are presented in parentheses. ***, **, and * indicate statistical significance
at the 1%, 5%, and 10% levels, respectively.

I augment the baseline regression model by
incorporating financial constraints and inter-
action terms. Specifically, I incorporate a tri-
ple interaction term among YoungerCEO,
Overvalued, and FC. If the equity financing
mechanism accounts for the increased R&D
investment observed among younger CEOs in
overvalued firms, the effect should be more

pronounced when firms encounter greater fi-

AYSHTT Mp5A M3E 20269 62

=

nancial constraints. In this context, the co-
efficient on the triple interaction term
YoungerCEO x Overvalued x FC should be
positive and statistically significant.

The results are reported in Table 10. The
coefficient on YoungerCEO x Overvalued x FC
is statistically insignificant across all three
specifications. This finding indicates that fi-

nancial constraints do not amplify the R&D re-

1467



Jeongdae Yim

sponse of younger CEOs to stock overvaluation.
These results provide minimal support for
the equity financing mechanism. Rather,
they indicate that the increased R&D invest-
ment observed among younger CEOs in over-
valued firms is unlikely to be due to financ-

ing considerations.

4.5.2 Catering Mechanism

To determine whether the positive relation-
ship between stock overvaluation and R&D
investment reflects managerial incentives to
meet, investor expectations, I examine the
role of investor horizon. Prior studies in-
dicate that managers of overvalued firms
may increase investment to justify elevated
valuations when investors focus on current
stock prices (Alzahrani and Rao, 2014:
Jensen, 2005; Mrad et al., 2024; Polk and
Sapienza, 2009). Alzahrani and Rao (2014)
contend that this catering incentive should
be stronger when shareholders have shorter
horizons, as these investors are more con-
cerned with current stock prices. In the con-
text of this study, the catering hypothesis
implies that the stronger R&D investment
observed among younger CEOs in overvalued
firms should be more pronounced in short-
horizon investor environments.

I use two measures to assess the short-ho-
rizon investor environment. First, following
Alzahrani and Rao (2014), I use stock turn-
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over to measure investor horizon. Specifically,
the turnover ratio is calculated as the aver-
age monthly ratio of shares traded to shares
outstanding over the fiscal year. A higher
turnover ratio indicates that shares are trad-
ed more frequently. Based on the turnover
ratios’ annual distribution, I construct an in-
dicator variable, ShortHorizon, that equals 1
if a firm's turnover ratio falls in the top ter-
cile and O otherwise.

Second, to address the concern that stock
turnover in the Korean market may partly
reflect active trading by retail investors, I
develop an alternative measure based on for-
eign investor turnover. DataGuide provides
the data required to construct this measure.
Based on previous Korean studies on foreign
investor horizons (Kim and Jang, 2012: Kim
and Park, 2017; Lee et al., 2025), I calcu-
late the monthly turnover ratio of foreign in-

vestors as follows:

(OgeiFBia + Ta=iFSia)f2
(X4=1FMVy)/D

ForeignTurnover;,, =

9)

where m and d denote the month and trad-
ing day, respectively. D represents the num-
ber of trading days in month m. FB and FS
represent the daily buy and sell amounts of for-
eign investors, respectively. FMV denotes the
market value of shares held by foreign investors

on day d. The data required to construct this
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measure are obtained from DataGuide. A higher
value of ForeignTurnover;, indicates that foreign
investors trade their holdings more frequently,
implying a shorter investment horizon.

I then aggregate the monthly foreign in-

vestor turnover ratios to the annual level:

12

ForeignTurnover;, = Z ForeignTurnover;,

= (10)

Based on the annual distribution of Foreign
Turnovery, 1 define ShortForeign as an in-
dicator that equals 1 if a firm's foreign in-
vestor turnover ratio falls in the top tercile
in a given year, and 0 otherwise.

Table 11 presents the analysis results per-
taining to the catering explanation. Column
(1) reports the results using ShortHorizon,

which is based on overall stock turnover.

(Table 11) Catering mechanism: The role of investor horizon

Dependent variable = RDIt+1 (%)

(1) (2)

ShortHorizon ShortForeign
0.2030 0.1615
YoungerCEO br (1.29) (1.00)
0.7818*** 0.7664***
Overvalued #o (3.45) (3.30)
0.5356** 0.5554**
YoungerCEO x Overvalued Bvo (2.47) (2.53)
0.2203 —0.0075
Short £ (1.51) (~0.21)
0.2891 0.2002
YoungerCEO x Short Bvs (1.54) (1.03)
0.4826 0.5233*
Overvalued x Short Bos (1.35) (1.69)
0.3689*** 0.3557%**
YoungerCEO x Overvalued x Short Bros (2.82) (2.60)
Controls and constant Yes Yes
Firm and year FEs Yes Yes
# of firm years 17,551 17,551
# of firms 2,170 2,170
Within R 0.2137 0.2144

This table reports the results of the catering mechanism test. Column (1) uses ShortHorizon, which is based on
overall stock turnover and equals 1 if a firm's stock turnover ratio falls in the top tercile of its annual
distribution and 0 otherwise. Column (2) uses ShortForeign, which is based on foreign investor turnover and
equals one if a firm's foreign investor turnover ratio falls in the top tercile of its annual distribution, and zero
otherwise. For expositional simplicity, both variables are reported as Short in the table. For brevity, the
coefficients on control variables and constants are not reported. Table Al provides the variable definitions. The
t-statistics based on standard errors clustered at the firm level are presented in parentheses. ***, ** and *
indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Column (2) reports the results using Short
Foreign, which is based on foreign investor
turnover. In both columns, the triple inter-
action terms, YoungerCEO % Overvalued X
ShortHorizon and YoungerCEO x Overvalued *
ShortForeign, are positive and statistically
significant. The positive coefficients on the
triple interaction terms indicate that younger
CEOs are more inclined to increase R&D in-
vestment in overvalued firms when investor
horizons are shorter.

These findings align with the catering
hypothesis. When investors focus more on
current stock prices, managers of overvalued
firms may have stronger incentives to take visi-
ble actions that justify their high valuations.
The positive coefficient on YoungerCEO x
Overvalued * ShortHorizon indicates that
younger CEOs are more likely to increase
R&D investment in overvalued firms when
investor horizons are shorter. This pattern is
consistent with Polk and Sapienza (2009)
and Jensen's (2005) assertion that managers
of overvalued firms may accommodate invest-
ors by increasing investment to support high
valuations.

The results based on foreign investor turn-
over further reinforce this interpretation.
Because total stock turnover in Korea may
partly capture retail trading or speculative
market attention, the foreign-investor-based
measure provides an effective supplementary

test. The positive coefficient in column (2)
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indicates that the R&D response of younger
CEOs to stock overvaluation is stronger when
foreign investors have shorter investment
horizons. This result indicates that the main
finding is not limited to the overall stock turn-
over measure and provides additional evidence
supporting the catering-based interpretation.
These findings highlight the significance of
managerial heterogeneity in determining how
firms respond to stock overvaluation. Although
prior studies typically emphasize the influ-
ence of investor horizon on corporate invest-
ment decisions, the results indicate that
market pressure alone does not uniformly
translate into investment responses across
firms. Rather, CEO characteristics may sig-
nificantly influence how valuation signals are
interpreted and acted upon. Younger CEOs,
in particular, are more likely to respond to
short-horizon investor environments by in-
creasing R&D investment when their firms

are overvalued.

V. Conclusion

This study examines whether CEOs of
varying ages exhibit distinct responses to
stock overvaluation in their R&D investment
decisions. Utilizing Korean listed firms from
2012 to 2022, T ascertain that stock over-

valuation is positively correlated with R&D
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investment, with this relationship significantly
stronger in firms led by younger CEOs. These
results remain robust across multiple identi-
fication strategies, including system GMM
estimation and additional robustness tests.
Further analysis fails to yield compelling evi-
dence that the equity financing channel pri-
marily explains the observed relationship.
Rather, the overall pattern of evidence aligns
more with a catering-based interpretation. In
particular, the R&D response to stock over-
valuation is stronger when firms have a
greater presence of short-horizon investors, im-
plying that market expectations may influence

younger CEOs” R&D investment decisions.

5.1 Implications

These findings indicate that the real effects
of stock misvaluation depend on CEOs’ inter-
pretations of market signals. Although prior
research frequently assumes that managers
respond similarly to stock overvaluation
(e.g., Dong et al., 2021 Li, 2026; Luo et al.,
2022), the results indicate that such re-
systematically with CEO

characteristics. Particularly, younger CEOs

sponses vary

are more likely to increase R&D investment
when their firms stock prices exceed funda-
mental values. This perspective also provides
a new interpretation of prior evidence linking
CEO age to innovation outcomes. Rather

than reflecting a purely intrinsic managerial

AYSHTT Mp5A M3E 20269 62

preference for innovation, the results in-
dicate that part of younger CEOs  innovation
behavior may stem from a stronger response
to market valuation signals. Collectively, the
findings highlight the significance of mana-
gerial interpretation in comprehending how
stock market signals influence corporate in-
novation decisions.

Regarding practical implications, the find-
ings propose that boards and investors
should focus more on executive character-
istics when evaluating corporate responses to
market signals. The results indicate that
younger CEOs are more inclined to increase
R&D investment when their firms’ stock pri-
ces are overvalued, implying that managerial
traits influence how firms interpret and re-
spond to valuation signals. When temporary
market conditions influence decisions, this
responsiveness in innovation-intensive in-
dustries can either enhance long-term value
creation or result in excessive investment.

The findings have important implications
for innovation policy and R&D support
programs. If R&D investment is partially in-
fluenced by stock market signals rather than
solely by technological opportunities, policy
frameworks that significantly rely on quanti-
tative input measures, such as R&D spending
levels, may not adequately reflect the under-
lying motivations for firms R&D investment.
Incorporating qualitative assessment cri-

teria, such as project continuity, techno-
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logical coherence, and alignment with long-
term development goals, may aid in the effec-
tiveness of public R&D evaluation systems.
These implications are particularly sig-
nificant in contexts such as Korea, where
firms exhibit exceptionally high R&D in-
tensity but uneven conversion of R&D inputs
into innovation outcomes (Choi et al., 2024).
In such contexts, strong performance pres-
sure and relatively short CEO tenures may
amplify managerial sensitivity to stock mar-
ket signals. Recognizing how managerial
characteristics interact with valuation sig-
nals may aid policymakers in designing gov-
ernance mechanisms that mitigate valu-
promoting

ation-driven distortions while

long-term innovation.

5.2 Limitations and Future Research

Despite its contributions, this study has
several limitations that provide avenues for fu-
ture research. First, CEO age represents only
one dimension of managerial interpretation.
Future research could examine other mana-
gerial characteristics that influence how ex-
ecutives respond to market signals, such as
CEO tenure, compensation structure, career
concerns, and individual risk preferences.
Second, although this study indicates that
younger CEOs respond more strongly to stock
overvaluation by increasing R&D invest-

ment, the underlying reasons for this behav-
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ior remain unanswered. Younger CEOs may
experience stronger career concerns, greater
reputational incentives, or stronger pressure
to meet market expectations. Future re-
search could further explore these mecha-
nisms by examining how managerial in-
centives and governance structures interact
with stock overvaluation.

Third, although this study focuses on R&D
investment decisions, it raises an important
question concerning the efficiency of valu-
ation-driven innovation. If R&D spending in-
creases primarily in response to stock over-
valuation, such investment may not always
result in enhanced innovation outcomes.
Future research could investigate whether
valuation-induced R&D investment improves
innovation efficiency or causes overinvest-
ment in R&D. Fourth, although I employ a
firm-specific measure of stock overvaluation,
other

mentary insights. For example, alternative

approaches may provide comple-
approaches to measuring misvaluation in-
clude the residual income model or mutual
fund flow measures (Bonaimé et al., 2014;
Dong et al., 2021: Jin, 2022: Luo et al.,
2022). However, the availability of detailed
mutual fund flow data is limited in the Korean
market, making this approach ineffective.
Lastly, because the analysis is based on
Korean firms, caution should be exercised
when generalizing the findings to other in-

stitutional contexts. Future research could
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benefit from applying this framework to firms
operating in different institutional settings to
gain a deeper comprehension of how gover-
nance structures and capital market con-

ditions influence valuation-driven innovation

behavior.
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Appendix
(Table A1) Variable definitions
Variable Definition
Panel A: Main variables and controls
R&D expenditures (R&D costs expensed on the income statement and those capitalized as
RDI . .
intangible assets) / total sales
CEO age Fiscal year - the CEO’s year of birth + 1
Binary variable taking a value of 1 if the CEO is younger than 60 years old, and 0 other-
Younger CEO wise
FSE The firm-specific misvaluation component of the natural log of the M/B ratio
Binary variable taking a value of 1 if the stock misvaluation is in the top tercile of its an-
Overvalued L .
nual distribution, and 0 otherwise
FirmSIZE The natural log of total assets
FirmAGE The natural log of firm age (= fiscal year - the year of establishment + 1)
TANG Tangible assets / total assets
LEV Total liabilities / total assets
ROA Earnings before interest and tax / total assets; 1
GROWTH Annual sales growth rate (= ATotal sales / total sales;—1)
FOR Proportion of foreign investors shareholdings
LARGE Proportion of the largest shareholders, including related parties
BETA The slope of a market model regression using daily returns over one-year period
Panel B: Additional variables
RD/Asset R&D expenditures / total assetsi
InRD The natural log of (1 + R&D expenditures)
. Industry-adjusted RDI, measured as RDI minus the mean RDI of firms in the same KSIC
AdjiRDI C
2-digit industry year
(Paid-in capital increases + disposal of treasury shares - capital reductions - treasury
EQUISS
stock repurchases) / total assets; -1
KZ index Kaplan-Zingales index (Baker et al., 2003; Kaplan and Zingales, 1997)
SA index Hadlock-Pierce index (Hadlock and Pierce, 2010)

No dividend

FC

ShortHorizon

ShortForeign

Binary variable taking a value of 1 if the firm does not pay dividends in a given year, and 0
otherwise

Binary variable taking a value of 1 if the firm is financially constrained. For the KZ and SA
indices, firms in the top tercile of their annual distributions are classified as financially
constrained.

Binary variable taking a value of 1 if the firm's stock turnover falls in the top tercile of its
annual distribution, and 0 otherwise

Binary variable taking a value of 1 if a firm's foreign investor turnover falls in the top ter-
cile of its annual distribution, and zero otherwise
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(Table A2) Parameter estimates for stock misvaluation

Panel A. Variables for measuring stock misvaluation

Variable Mean SD pO1 p25 pb0 p7h p99
m 25.6478 1.4039 22.9748 24,7357 25.4316 26.3184 30.1115
b 25.4154 1.4915 22.3146 24.4759 25.2072 26.1441 30.1435
InNI* 22.9269 1.7023 18.8204 21.8979 22.8707 23.8804 27.5481
Loss 0.3210 0.4669 0.0000 0.0000 0.0000 1.0000 1.0000
LEV RK 0.3922 0.2432 0.0176 0.1854 0.3638 0.5793 0.9180
Panel B. Misvaluation model parameter estimates
Two-digit KSIC code
10 11 13 14 17 20 21 22 23 24 25 26

Ela] 068 168 416 262 441 1.55 1.86 057 327 161  0.87 0.92
097 (0.84) (14D (148 (269 (3.00 (223 (059 (3.06) (243) (0.85) (2.43)
E/l&,] 077 061 054 058 055 0.711 082 081 057 066 081 0.77
(7.35) (2.63) (2.09) (259) (3.89) (10.95) (834 (7.97 (4.8 (911 (5.67) (18.01)
Ela,] 022 033 007 025 0.05 0.21 0.09 015 018 022 013 0.19
(2.6 (0990 (03D (1.98) (0.53) (3.80) (1.50) (1.76) (1.75) (3.74) (1.1 (5.72)
E/las] 0.00 -0.01 000 -—0.01 001 -0.02 004 -002 —-0.02 -0.01 000 —0.03
(=0.07) (=0.27) (0.10) (=0.47) (0.3D) (=1.30) (1.63) (=0.81) (=0.84) (=0.57) (0.00) (—2.49)
Elfa,] 026 044 -035 009 015 0.51 025 1.19 036 030 0.68 0.73
(0.46) (0.51) (=0.27) (0.16) (0.19) (1.52) (0.64) (255 (0.59) (0.71) (1.05) (3.52)

)3 08 08 068 073 0.52 0.83 061 084 078 085 0.66 0.82

Two-digit KSIC code

27 28 29 30 31 33 35 41 42 46 47 49

El@] 428 130 151  1.01 1.22 7.07 255 112 014 244 226 1.30
(3.04) (152) (244 (1.56) (1.3D (3.86) (3.11) (1.23) (=0.01) (3.98) (2.38) (0.57)
Ela,] 047 076 071 075 073 0.46 03 078 08 065 065 0.77
(3.28) (7.96) (10.56) (10.57) (5.00) (2.33) (2.000 (7.02) (341) (9.59) (471) (4.14)
Ela,] 022 017 022 018 022 0.02 0.08 013 023 020 023 0.14
257 @20 @1n (319 1.64H (05D 0.7 (124 (13D (359 (212 (0.69
E.las] —0.05 —-0.01 -0.02 000 —0.02 -0.01 —0.00 0.00 004 -0.01 —0.02 0.01
(=1.94) (-0.49) (-1.35) (=0.08) (=0.77) (-0.58) (—0.25) (—0.29) (0.94) (-0.76) (—0.63) (0.14)
Elfa,] 054 053 056 024 070 -18 -111 029 002 021 -011 -0.36
(1.13) (1.06) (1.87) (0.69) (1.00) (=2.17) (-2.00) (0.63) (0.02) (0.61) (0.05) (-0.32)

)3 049 078 072 085 093 0.74 072 080 080 073 0.86 0.91

Two-digit KSIC code

58 59 60 61 62 63 70 71 72 73 75 85

Elld] 1.8 251 175 141 151 0.18 3.03 058 056 694 -072 4.02
(2.63) (1.8D (1.25) (16D (0.87) (0.27) (145 (0.69) (0.36) (2.67) (=0.25) (2.53)
Ela,] 075 069 082 072 074 0.84 067 081 075 030 08  0.38
(8.06) (5.06) (4.3 (427) (44D (436) (3.35) (7.59) (2.34) (1.52) (3.45 (2.46)
EJla,] 017 020 0.03 019 0.17 0.23 029 017 027 024 030 0.36
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(2600 (177 (045 (114 (1.64) (1.8D (1.50) (1.93) (1.10) (0.89) (1.38) (2.44)
EJlas] —0.02 —-0.05 —002 002 -002 001 -001 —003 0.01 -0.03 000 —0.03
(=0.85) (-1.35) (-0.35) (0.29) (-0.59) (0.22) (=0.10)(=0.78) (0.17) (-0.50) (—0.03) (—1.14)
Efa,] 055 011 162 1.00 047 052 —-1.00 102 056 -067 0.09 0.69
(1.30) (0.12) (1.64) (1.16) (0.68) (0.45) (-1.13) (2.12) (0.34) (=0.42) (=0.19) (0.57)

i3 068 077 09 097 071 0.86 067 083 077 063 0.89 0.89

This table presents the results of estimating stock misvaluation using the method of Rhodes-Kropf et al. (2005). Panel
A presents the summary statistics for the variables adopted in the valuation regression. Panel B provides the average
industry-year-specific regression coefficients and the R® values from estimating the model within each two-digit KSIC
industry and year. The reported coefficients and R’ values are averaged across industries over the sample period.

Table A3. Covariate mean differences before and after PSM

Before matching After matching

Treated Control Diff. Treated Control Diff.
Panel A. Covariate balance between firms with younger and older CEOs
FirmSIZE 19.5253 18.9810 0.54437  19.5212 19.5116 0.0097
FirmAGE 3.3794 3.0927 0.2867" 3.3789 3.3694 0.0095
TANG 0.3439 0.2760 0.0679" 0.3435 0.3462 -0.0027
LEV 0.4372 0.4192 0.0180"" 0.4371 0.4383 —-0.0012
ROA 0.0378 0.0263 0.0115" 0.0378 0.0374 0.0004
GROWTH 0.0978 0.1485  —0.0507 " 0.0979 0.1005 —0.0026
FOR 0.0729 0.0590 0.0139" 0.0728 0.0717 0.0011
LARGE 0.4269 0.3814 0.0455" 0.4268 0.4116 0.0152
BETA 0.8264 0.8652  —0.0387" 0.8267 0.8209 0.0058
# of firm years 5,644 11,907 5,639 5,639
Panel B. Covariate balance between overvalued and non-overvalued firms
FirmSIZE 19.2177 19.1253 0.0924"  19.2174 19.2102 0.0072
FirmAGE 3.0856 3.2346 —0.1489™" 3.0859 3.0909 —0.0050
TANG 0.2834 0.3051 —-0.0217" 0.2833 0.2846 —0.0012
LEV 0.4291 0.4229 0.0062 0.4292 0.4318 —0.0026
ROA 0.0361 0.0269 0.0092" 0.0361 0.0349 0.0012
GROWTH 0.1702 0.1132 0.0570" 0.1699 0.1644 0.0055
FOR 0.0801 0.0552 0.0250"" 0.0800 0.0793 0.0007
LARGE 0.3777 0.4051  —0.0274" 0.3776 0.3791 -0.0015
BETA 0.9419 0.8082 0.1337" 0.9419 0.9362 0.0057
# of firm years 5,847 11,704 5,844 5,844

This table reports the covariate balance between treated and control firms before and after matching, based on two
propensity score matching procedures. Panel A compares firms with older CEOs (treated) with those led by younger
CEOs (control), whereas Panel B compares overvalued firms (treated) with non-overvalued firms (control). All control
variables used in the baseline regression are incorporated as covariates in the matching procedure. ***, ** and *
indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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