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ABSTRACT
This study employs a meta-analytic approach to synthesize and reconcile the inconsistent empirical evidence regarding the association

between CEO characteristics and stock price crash risk. Specifically, the analysis focuses on five key CEO attributes: overconfidence,
managerial ability, power, age, and gender. Following the meta-analytic framework proposed by Lipsey and Wilson (2001), effect sizes were
extracted and synthesized from 57 empirical studies, comprising 19 domestic studies published between 2015 and 2023 and 38 international
studies published between 2015 and 2025. Stock price crash risk served as the dependent variable, while CEO characteristics constituted
the independent variables. The robustness and validity of the meta-analytic estimates were assessed using Cochran's Q test for
heterogeneity, Egger's regression test for publication bias, leave-one-out sensitivity analysis, and other conventional meta-analytic diagnostic
procedures. The results reveal significant positive associations between CEO overconfidence, CEO power, and CEO gender and stock price
crash risk. In contrast, no statistically significant relationship is observed between managerial ability or CEO age and stock price crash risk.
The meta-analytic evidence demonstrates that CEO-specific behavioral and governance attributes—particularly overconfidence, power, and
gender—constitute important determinants of stock price crash risk. These findings underscore the importance of incorporating CEO
characteristics into corporate risk assessment, corporate governance mechanisms, executive selection processes, and investment decision-
making, thereby contributing to improved risk management and greater informational efficiency in capital markets.

Keywords: Stock Price Crash Risk; CEO Characteristics; CEO Overconfidence; Managerial Ability; CEO Power; CEO Age; CEO Gender;
Meta-Analysis.

Introduction

Stock price crash risk has emerged as a central concern in contemporary accounting, finance, and corporate
governance research because it captures the possibility of an abrupt and exceptionally large decline in a firm’s
stock price. Unlike ordinary market volatility, which reflects continuous adjustments in prices to changing economic
conditions and information, a stock price crash represents a pronounced downside event characterized by strongly
negative, firm-specific returns. Such events can impose substantial losses on shareholders, undermine investor
confidence, increase the perceived risk of capital markets, and adversely affect firms’ financing and investment
activities. At a broader level, the concentration of severe negative price movements across firms may impair market
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stability and weaken the informational and allocative functions of capital markets. Consequently, identifying the

#conditions under which firms become more exposed to future crash risk has attracted sustained attention from
researchers, investors, regulators, boards of directors, and other market participants. Recent research continues to
demonstrate that crash risk is shaped by a complex combination of information, governance, financial, and
organizational factors, including the similarity and informativeness of managerial disclosures, political uncertainty,
shareholder communication practices, industry-level cash-flow conditions, media information, and contractual
arrangements (1-6). The breadth of these determinants underscores that stock price crashes are not merely
products of exogenous market shocks; rather, they may originate from internal organizational processes that affect
the production, interpretation, withholding, and eventual dissemination of firm-specific information.

A dominant explanation for firm-specific stock price crash risk is the bad-news-hoarding perspective. This view
suggests that managers may have incentives to delay the disclosure of unfavorable information in order to protect
compensation, reputation, employment prospects, strategic projects, or private benefits. As negative information
accumulates, the market price increasingly departs from the underlying economic condition of the firm. However,
managers cannot conceal unfavorable information indefinitely. When the accumulated bad news eventually crosses
a threshold or becomes impossible to suppress, its sudden release leads investors to revise their expectations
sharply, potentially generating a stock price crash. Recent evidence concerning analyst career incentives further
illustrates the importance of career-related informational pressures in shaping crash risk (7), while research on tax
avoidance demonstrates how opaque corporate practices can generate crash-related consequences and how
managerial competence may alter these effects (8). Likewise, evidence concerning financial constraints indicates
that organizational conditions can moderate the relationship between managerial ability and crash risk, reinforcing
the proposition that managerial characteristics operate within broader financial and governance environments (9).
Thus, the central issue in crash-risk research increasingly concerns not only whether adverse information exists but
also who controls its interpretation and disclosure, how managerial incentives affect its treatment, and which
governance mechanisms constrain managerial discretion.

Within this context, the chief executive officer occupies a particularly consequential position. The CEO typically
possesses substantial authority over strategic decisions, investment allocation, financing, operational policies,
disclosure practices, and the organization’s overall approach to uncertainty. Upper-echelons reasoning suggests
that organizational outcomes partly reflect the experiences, values, cognitive styles, personalities, and demographic
characteristics of senior executives. CEOs therefore cannot be treated simply as homogeneous agents who will
invariably make identical decisions when exposed to identical economic circumstances. Research across different
areas of corporate decision-making provides increasing support for this proposition. CEO characteristics have been
associated not only with capital-market outcomes but also with capital-structure decisions, environmental disclosure
and performance, employment policies, and other dimensions of corporate behavior (10-12). The literature on CEO
personality further demonstrates that executive behavioral traits, including darker personality characteristics, can
meaningfully influence organizational processes and outcomes (13). Moreover, reviews of CEO power indicate that
differences in executive influence systematically affect corporate strategies and governance processes (14). Taken
together, these findings provide a compelling conceptual basis for examining whether observable and behavioral
CEO characteristics systematically contribute to differences in stock price crash risk.

Among the CEO characteristics receiving the greatest attention, managerial overconfidence is particularly

important because it directly affects executives’ perceptions of their own competence, the probability of success,
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and the risks associated with strategic decisions. An overconfident CEO may overestimate expected returns,
underestimate the probability of unfavorable outcomes, interpret ambiguous signals optimistically, and persist with«
investments despite deteriorating performance. Such tendencies may encourage excessive investment, risk-taking,

optimistic disclosure, delayed recognition of losses, or resistance to corrective action. Recent empirical evidence
consistently positions managerial overconfidence as a potentially important determinant of stock price crash risk

(15, 16). Overconfidence may also increase crash risk indirectly through inefficient investment because executives

who place excessive confidence in their judgments may allocate resources to projects whose economic
fundamentals do not justify continued investment (17). At the same time, overconfidence need not operate in

isolation. Group-level information processing and governance structures may mitigate some of its harmful
consequences, suggesting that organizational mechanisms can restrain behavioral biases at the top of the
corporate hierarchy (18). This duality makes overconfidence theoretically significant: it represents a managerial

cognitive bias capable of amplifying informational opacity and bad-news accumulation, but its ultimate effect may

depend on the institutional and monitoring environment surrounding the CEO.

Managerial ability represents a second important CEO attribute, although its expected relationship with stock
price crash risk is more theoretically ambiguous. Highly able executives may possess superior knowledge,
information-processing capacity, leadership skills, strategic judgment, and competence in transforming corporate
resources into economic outputs. Such managers may identify profitable opportunities more accurately, allocate
resources more efficiently, improve internal controls, respond to deteriorating projects earlier, and communicate
more effectively with stakeholders. Evidence linking managerial ability to broader corporate outcomes, including
environmental, social, and governance performance, indicates that managerial competence can improve firms’
capacity to respond strategically to complex stakeholder and operational demands (19). From this efficiency
perspective, capable managers should reduce crash risk by improving investment quality, limiting information
asymmetry, and preventing the accumulation of severe unrecognized losses. However, managerial ability may also
increase managers’ capacity to exploit informational advantages. Highly capable executives may possess more
sophisticated knowledge of reporting systems, operations, investor expectations, and organizational processes,
potentially enabling them to conceal unfavorable information more effectively. Empirical research has accordingly
guestioned whether greater CEO ability is always beneficial for investors, with evidence suggesting that CEO ability
can, under certain conditions, increase rather than reduce stock price crash risk (20). The moderating role of
financial constraints further demonstrates that the consequences of managerial ability cannot necessarily be
interpreted independently of the corporate environment (9). The coexistence of efficiency and rent-seeking
arguments therefore contributes to substantial uncertainty regarding the aggregate direction of the ability—crash-
risk relationship.

CEO power constitutes another major dimension through which executive characteristics may shape crash risk.
Powerful CEOs can exercise substantial influence over boards, senior management teams, strategic investments,
accounting choices, and information disclosure. From an agency perspective, excessive concentration of power
may weaken board monitoring, reduce managerial accountability, facilitate entrenchment, and increase the CEQO’s
capacity to suppress information that could damage personal wealth or reputation. Evidence from India indicates
that CEO power is significantly relevant to stock price crash risk and that insider trading can condition this
relationship (21). Evidence from Iran similarly points to an association between CEO power and crash risk while

emphasizing the moderating role of ownership structure (22). Broader reviews of CEO power confirm that executive
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influence is deeply connected with corporate strategic behavior, reinforcing the importance of power as a
governance as well as a managerial characteristic (14). Nevertheless, CEO power may also generate beneficial
effects when powerful executives have appropriate incentives and use their authority to implement coherent
strategies, reduce internal conflict, and accelerate responses to changing conditions. Consequently, the relationship
between CEO power and crash risk may depend upon whether greater executive discretion is accompanied by
effective monitoring, incentive alignment, and external scrutiny.

The governance environment surrounding CEOs is especially relevant because boards and networks can either
constrain or reinforce managerial discretion. Board social capital, for example, may strengthen information access
and monitoring capabilities, thereby influencing the likelihood that unfavorable information can be accumulated
without detection (23). Independent-director networks similarly affect agency costs and crash risk, illustrating how
external professional connections can alter the effectiveness of governance oversight (24). Internal relationships
within firms have also been associated with crash risk, indicating that social ties among organizational decision-
makers can affect the independence of monitoring and information transmission (25). Yet not all social proximity is
beneficial. Evidence on friendly boards suggests that overly close relations between managers and directors may
weaken effective oversight and influence asset prices through their consequences for stock price crash risk (26).
Related evidence concerning interlocked directors raises similar questions regarding whether interconnected board
members function as effective monitors and whether their network positions constrain or facilitate the accumulation
of firm-specific bad news (27). These studies collectively demonstrate that CEO attributes cannot be fully
understood apart from the governance structures that determine how much discretion executives possess and how
effectively their decisions are scrutinized.

CEO career experience and professional background represent additional dimensions of executive
heterogeneity. Insider and outsider CEOs, for example, differ in their familiarity with firm-specific operations, internal
relationships, organizational culture, and external legitimacy. Such differences can have important implications for
information processing and disclosure behavior, with evidence showing that CEO origin is related to stock price
crash risk (28). Generalist CEOs may similarly differ from specialist executives because broader career experiences
can enhance adaptability and strategic flexibility while potentially increasing confidence in managing complex or
unfamiliar decisions. Research has documented a significant association between generalist CEOs and crash risk,
emphasizing the relevance of career breadth for capital-market outcomes (29). CEO tenure adds another dimension
to this discussion. Longer tenure can provide accumulated firm-specific knowledge and improve decision quality,
but it may also foster entrenchment, excessive confidence, resistance to external monitoring, or greater control over
internal information systems. Evidence of a nonlinear association between CEO tenure and stock price crash risk
indicates that the consequences of experience are unlikely to follow a simple monotonic pattern (30). These findings
reinforce the broader argument that CEO characteristics may create simultaneously beneficial and adverse effects
depending on how executive experience interacts with incentives, discretion, and governance.

CEO age is similarly theoretically complex because it can reflect accumulated experience, changes in risk
preferences, career horizons, and differences in cognitive and motivational orientations. Older CEOs may benefit
from extensive professional experience, established reputations, deeper knowledge of organizational processes,
and greater caution in strategic decision-making. These characteristics could reduce excessive risk-taking and
discourage opportunistic behavior. Conversely, shorter career horizons may alter executives’ incentives concerning

long-term investment, disclosure, and the timing of corporate outcomes. Recent evidence directly links CEO career
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horizons to firm-level stock-market stability, demonstrating that the remaining professional horizon of senior
executives may influence whether managerial behavior operates as a mechanism of risk aversion or risk«
amplification (31). Research on CEO age and stock price synchronicity similarly suggests that age is associated

with the information incorporated into stock prices and therefore has potential implications for firm-specific
informational environments (32). The importance of demographic and personal CEO characteristics is also
illustrated by evidence that marital status is associated with stock price crash risk, suggesting that executives’

personal characteristics may affect risk preferences and corporate behavior in economically meaningful ways (33).

Thus, age-related effects on crash risk cannot be assumed to be uniformly positive or negative and require synthesis

across empirical settings.

CEO gender represents another extensively debated dimension of executive heterogeneity. Research in
behavioral finance and corporate governance frequently associates female executives with greater risk aversion,
more conservative financial decision-making, lower overconfidence, stronger ethical sensitivity, and more
comprehensive information processing. These characteristics could reduce the likelihood of aggressive investment,
opportunistic disclosure, and bad-news concealment. At the same time, female CEOs frequently operate in
organizational contexts characterized by stronger scrutiny, distinctive promotion barriers, and different stakeholder
expectations, meaning that observed gender effects may also reflect the institutional environments in which female
executives attain leadership positions. Evidence on CEO characteristics in broader organizational domains confirms
that gender and other demographic attributes can have implications extending beyond conventional accounting and
financial policies (11, 12). More generally, the expanding literature on CEO behavioral and demographic
heterogeneity suggests that executive characteristics should not be viewed as isolated biographical descriptors but
as potential sources of systematic differences in decision-making, information disclosure, and organizational risk.

Despite the rapid expansion of this literature, a fundamental problem remains: empirical findings regarding CEO
characteristics and stock price crash risk are fragmented and frequently inconsistent. Some studies associate
specific CEO attributes with higher crash risk, whereas others identify mitigating effects or statistically insignificant
relationships. These inconsistencies are visible across research on managerial overconfidence (15, 16), managerial
ability (8, 20), CEO power (21, 22), and different forms of executive experience and tenure (28-30). Such divergence
is unsurprising because individual studies differ substantially in institutional setting, sample period, stock-market
development, corporate governance regime, CEO-characteristic measurement, crash-risk proxy, model
specification, and temporal design. Crash risk itself can also be affected by surrounding informational and external
conditions, including disclosure behavior (1), political risk (2), shareholder meeting practices (3), media tone (5),
contractual structure (6), and fluctuations in industry cash flows (4). Consequently, drawing general conclusions
from isolated empirical studies is difficult, particularly when effect directions and magnitudes vary across samples
and methodological specifications.

This fragmentation creates an important need for quantitative evidence synthesis. Conventional narrative reviews
can organize theoretical arguments and summarize prior findings, but they are less able to determine the overall
magnitude, direction, and statistical reliability of relationships when a large number of studies report heterogeneous
results. A meta-analytic approach can aggregate comparable effect estimates across studies, assign greater
precision to more informative evidence, identify whether an overall association exists, and evaluate whether
observed differences are attributable to systematic moderators rather than random sampling variation. This is

particularly appropriate for CEO—crash-risk research because the literature now encompasses multiple jurisdictions,
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ﬂdeveloped and emerging markets, alternative measures of crash risk, and heterogeneous operationalizations of

executive attributes. Furthermore, the literature increasingly emphasizes interactions among executive cognition,
career incentives, managerial discretion, governance mechanisms, and organizational information processing (18,
23, 26, 31). Quantitatively synthesizing this evidence can therefore help distinguish robust relationships from context-
specific findings while clarifying which CEO characteristics deserve the greatest attention from boards, investors,
regulators, and researchers.

Accordingly, the present study aims to use a meta-analytic approach to systematically synthesize the empirical
evidence and estimate the overall relationships of CEO overconfidence, managerial ability, CEO power, CEO age,

and CEO gender with stock price crash risk.

Methods and Materials
Research Design and Overall Framework

Meta-analysis is a quantitative review method designed to synthesize the findings of independent experimental
and correlational studies that address a common research question and to derive a single overall estimate and
conclusion (Hooman, 2011). Meta-analysis facilitates the objective aggregation and summarization of evidence
across multiple studies while minimizing the influence of subjective judgment. The reliability of this type of research
is obtained through the convergence of empirical findings, whereas its validity is established through testing the
consistency of the findings with reality (Moranjouri & Rezvani, 2018). The meta-analytic procedure was conducted
through the following steps.

Step 1: Identification of Relevant Studies

To justify the use of meta-analytic techniques, researchers must demonstrate the existence of a sufficient number
of empirical studies examining the same phenomenon. These studies should report comparable evidence so that
the meta-analysis can integrate their findings and provide a coherent overall conclusion (Derfuss, 2009). To identify
relevant studies, a systematic search was conducted in international databases and domestic databases using
combinations of the keywords “stock price crash risk”, “Chief Executive Officer”, “CEQO”, “CEO Characteristics /
Attribute" “CEO Overconfidence / Managerial Overconfidence”, “CEO Ability / Managerial Ability”, “CEO Power /
CEO Duality / CEO Ownership / CEO Tenure / CEO Prestige”, “CEO Age”, and “CEO Gender / Woman / Female”.
In addition, the reference lists of all retrieved studies were examined through backward and forward citation tracking.

Step 2: Conversion of Test Statistics into Effect Sizes

In this stage, the reported statistical indicators from different studies (P-value, Z, F, t, and chi-square statistics)
were transformed into effect sizes. Following the procedures proposed by Lipsey and Wilson (2001), the following

formulas were used:

t
ES, = VeZ £ df @
ES, = X @
n
VF 3)
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To convert a P-value into an effect size, the P-value was first transformed into a t-statistic and then converted«
into an effect size using the corresponding formula above.

Step 3. Estimation of the Mean Effect Size

The arithmetic mean can be calculated only when the distribution of correlation coefficients is approximately
normal. Because effect sizes are typically non-normally distributed, they were transformed into Fisher’s Z values

using the following equation:

14 ES
ES,. = 0.5 x In (1 = ES) @)

The weighted mean effect size was then estimated as:

S(W,y X ES,
= (zwzr : ®)

ES,.
where W represents the inverse variance of the effect size and equals n — 3. For interpretation purposes, the
pooled Fisher's Z estimate was transformed back to the original correlation metric using:

eZESZr—l

ES, = e2ESzr41

(6)
Step 4. Significance Testing of the Overall Effect Size

The overall effect size was evaluated by constructing its confidence interval according to:

—_— = 1
(ES, —z /ZLWXESZr +z /z—w) (7)

The confidence interval was initially calculated on the Fisher’s Z scale and subsequently transformed back to the
correlation scale. If the confidence interval did not include zero, the null hypothesis regarding the absence of a
relationship between the independent and dependent variables was rejected.

Step 5. Assessment of Homogeneity

Before combining effect sizes, the homogeneity assumption was examined. Homogeneous effect sizes can be
pooled directly; otherwise, studies should be classified into subgroups according to key variables that may explain
between-study variance. Homogeneity was assessed using Cochran’s Q statistic:

(X W, X ES,)*
= W, X ES%Z) - ——————
Q Z( r zr) szr (8)
If the calculated Q value was smaller than the critical chi-square value, the homogeneity assumption was
accepted. If Q exceeded the critical chi-square value, homogeneity was rejected, and effect sizes were not pooled
until the sources of heterogeneity had been investigated through theoretical and empirical considerations.

Step 6. Subgroup Analysis and Heterogeneity Decomposition
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After classifying studies into subgroups, the between-group heterogeneity statistic (QB) and within-group
heterogeneity statistic (QW) were calculated. A non-significant QW indicates that studies within each subgroup are
homogeneous and that the selected grouping variables adequately explain heterogeneity. Q_B indicates the extent
to which effect sizes differ across subgroups.

Qw = QGroup — 1 + QGroup — 2 + ---
QB=Q-Qw (<193)

In addition, weighted meta-regression analyses were performed using the moderator’s jurisdiction, market type,
time horizon, crash-risk proxy, and publication year to identify systematic sources of heterogeneity and to avoid
inappropriate aggregation of dependent effect sizes while allowing independent subgroup evaluation.

Publication bias was assessed using Egger’s regression test (Egger et al., 1997) and Rosenthal’s fail-safe N
(Rosenthal, 1979). The robustness of the findings was examined through leave-one-out sensitivity analysis, which
evaluates whether the overall meta-analytic result depends excessively on any single study.

To address within-study dependence, two complementary strategies were adopted. First, subgroup analyses
were conducted. Second, leave-one-out sensitivity analyses were performed. Furthermore, in the meta-regression
models, the moderator’s jurisdiction and crash-risk proxy partially controlled for systematic dependencies among
effect sizes extracted from the same study. Nevertheless, this limitation is explicitly acknowledged in the limitations
section.All meta-analytic computations, including effect-size estimation and related analyses, were conducted using
the Comprehensive Meta-Analysis (CMA) software package, which is one of the most widely used specialized

programs for meta-analysis.

Population and Sample Selection

The target population consisted of all published empirical studies that quantitatively examined the relationship
between at least one CEO characteristic and stock price crash risk. Studies were included in the meta-analysis if
they met all of the following criteria:

1. Published in international databases (including Scopus, Web of Science, and EconlLit) or domestic
databases (including SID and the Comprehensive Portal of Humanities);

2. Measured stock price crash risk using at least one of the standard proxies in the literature, namely negative
conditional skewness (NCSKEW), down-to-up volatility (DUVOL), crash indicator (CRASH), or maximum
sigma (SIGMA);

3. Examined one of the five CEO characteristics (overconfidence, ability, power, age, or gender) as the focal
independent variable;

4. Reported a test statistic (t or z) or sufficient information to reconstruct it (exact significance level), enabling
effect-size computation;

5. Reported sample size (hnumber of observations); and

6. Were published as peer-reviewed scholarly articles or were otherwise publicly accessible.

The exclusion criteria were:

1. Theoretical, review, or conceptual studies without empirical data;

Studies using crash-risk measures other than the four accepted proxies;

Studies that did not report the statistical information required for effect-size calculation;

A wN

Studies unavailable in Persian or English; and
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5. Duplicate studies or overlapping articles using the same underlying dataset.
In cases where a study reported coefficients for multiple CEO characteristics, even when these variables were«

included as control variables, those coefficients were also extracted and coded because each coefficient

represented an independent estimate of the focal relationship, and excluding them would have resulted in the loss

of relevant evidence.

Screening Procedure

The screening procedure followed the PRISMA 2020 guidelines (Figure 1) and was conducted in three stages.
In the first stage, after removing duplicates, the titles and abstracts of 774 identified studies were independently
screened by two researchers, and 512 studies that were clearly outside the scope of the research were excluded.
In the second stage, the full texts of the remaining 183 studies were assessed according to the inclusion and
exclusion criteria, resulting in the exclusion of 126 studies. Ultimately, 57 studies (19 domestic and 38 international
studies) met all eligibility criteria and were included in the meta-analysis. From these studies, a total of 189
independent effect sizes were extracted and, after verification of the statistical information, all were retained for the
final analysis. The inter-coder agreement coefficient was 0.89, indicating a high level of agreement in the screening
and coding process.

For each extracted estimate, the following information was recorded in the coding worksheet: article
characteristics (authors, publication year, title, journal, and publisher); jurisdiction and sample period; the stock price
crash risk proxy and its measurement type (continuous or dichotomous); the temporal horizon used to measure
crash risk relative to the CEO characteristic (contemporaneous time horizon t, one-period-ahead t + 1, or
subsequent periods); sample size; regression estimation method; the type of fixed effects included in the model
(industry, year, and firm fixed effects); the number of control variables; the CEO characteristic and its operational
measure; the type of independent variable (dummy or continuous); the estimated coefficient together with the
corresponding test statistic (t or z); and the reported level of statistical significance.

With respect to CEO characteristics, the studies were classified into five principal categories: CEO
overconfidence (measured using proxies such as overinvestment, option-holding behavior, capital expenditures,
earnings forecasts, and composite overconfidence indices); managerial ability; CEO power (including structural
power, such as CEO duality; ownership power, such as equity ownership; and expert power, such as CEO tenure);
CEO age; and CEO gender.
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Records identified through database searching

Records identified from international databases (Scopus, Web of Science, and EconLit): (n = 690)
Records identified from domestic databases (SID): (n = 171)
Total records identified: (n = 861)

v

Records after duplicates removed: (n Duplicate records removed: (n = 87)
=774)

¥

Screened records (title and abstract
review): (n = 262) Records excluded after title and abstract screening: (n = 512)
—> Outside the scope of the study

Reviewed independently by two
researchers

'

Full-text articles assessed for eligibility:
(n=183)
Assessed based on the inclusion and
exclusion criteria

— | Full-text articles excluded, with reasons (n = 126)

Theoretical/review/non-empirical studies
Different dependent-variable measure
Different independent-variable measure
Insufficient statistical information
Language other than Persian or English
Duplicate or overlapping studies

Studies included in the meta-analysis:
(n=57)

[ Included J [ Eligibility ( Screening ] [ Identification ]

Figure 1. PRISMA Flowchart

Findings and Results

This section presents the findings of the meta-analysis in six subsections. The first subsection reports the
descriptive statistics of the studies included in the meta-analysis and the distribution of effect sizes according to
methodological and sample characteristics. The subsequent five subsections present the results of testing each
research hypothesis, including the estimation of the overall effect size under both fixed-effects and random-effects
models and subgroup analyses based on jurisdiction, market type, time horizon, and crash-risk proxy. Finally, the

results of the meta-regression analyses (moderator analyses) and publication-bias tests are reported.

Descriptive Statistics of Studies and Distribution of Effect Sizes

Table 1 provides a comprehensive overview of the selected studies, including the principal variables employed

by the researchers, publication outlets, country of study, sample period, and total number of observations.
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I} O s 5 5] 2 S
o) 04 = <) < 3]
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>
(@)
1 Kim et al. Contemp. * * * United 1993- 17,568 * 3
(2016) Account. States 2010
Res.
2 Lietal. Appl. Econ. * United 2005- 6,432 * 1
(2019) Lett. States 2013
3 Qian et al. Emerg. * * China 2006— 33,858 * 4
(2025) Mark. 2023
Finance
Trade
4 Han et al. Finance * * China 2000- 13,692 * 2
(2025) Res. Lett. 2012
5 Foroughi & Finance. * * * Iran 2005- 1,170 * 3
Ghasemzade Account. 2014
h (2015) Knowl.
6 Nasirzadeh et Financ. * * * Iran 2010- 1,266 * 9
al. (2017) Account. 2015
7 Darabi & Finance. * Iran 2011- 480 * 1
Zarei (2017) Account. 2015
Knowl.
8 Beshkouh & Finance. * * * * Iran 2003- 923 * 12
Keshavarz Manag. 2015
(2018) Strateg.
9 Ramazan Finance. * Iran 2005- 990 * 2
Ahmadi & Account. 2014
Darseh Audit. Res.
(2019)
10 Delshad & J. Finance. * * Iran 2006— 1,980 * * 4
Tehrani Manag. 2017
(2019) Strateg.
11 Liu & Li Rev. * * * United 1994- 24,289 * * 6
(2021) Account. States 2018
Finance
12 Chen et al. Asia-Pac. J. * * * United 1991- 53,148 * 3
(2019) Account. States 2014
Econ.
13 Fang et al. Contemp. * * United 2000- 22,251 * 2
(2021) Account. States 2015
Res.
14 Garg et al. Int. J. * * * United 1980- 37,179 * 3
(2022) Manag. States 2016
Finance
15 Chen & Dai Heliyon * * China 2007- 8,438 * 4
(2024) 2017
16 Shleih et al. Int. J. * * Egypt 2018- 479 * 2
(2024) Account. Inf. 2021
Manag.
17 Park & Jang Sustainabilit * South 2002- 3,944 * 1
(2017) y Korea 2014
18 Moezen et al. J. Product. * Iran 2009- 744 * 1
(2016) Manag. 2014
19 Moradzadeh Empir. Stud. * * Iran 2006— 1,520 * 2
Fard (2016) Finance. 2015
Account.
20 Foroughi & Finance. * * Iran 2008- 833 * 2
Sakiani Account. 2014
(2018) Audit. Res.
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21 Mohammadi J. Account. * Iran 2006— 1,520 * 1
& Salehi Ad. 2015
(2018)
22 Khajavi et al. J. Finance. * * * Iran 2008- 824 * 3
(2018) Manag. 2015
Strateg.
23 Farahanian & J. Cap. * * Iran 2014- 833 * 2
Salehi (2021) Mark. Anal. 2020
24  Hasani Alghor J. Finance. * * Iran 2008- 763 * 2
& Barzideh Manag. 2014
(2021) Strateg.
25 Chen et al. SSRN * * * China 2004- 12,284 * 3
(2015) 2014
26  Andreou et al. Eur. Financ. * * United 2002- 8,119 * 2
(2016) Manag. States 2013
27  Yung & Lento Glob. * * China 2000- 11,427 * 2
(2018) Finance J. 2014
No Study Journal proxy Sample CEO Characteristic No.
Country Sampl  Sampl < Efoff
E 4 I < e e Size -~ = 5 tec
g 9 o = Period T, E 208§ =T ;
& > < o ¢ 37 3 S Sizes
O 8 & %) o < o < 8
= o g
o
28 Cao et al. J. Bus. * * China 1999- 16,401 * 2
(2019) Finance 2017
Account.
29 Jebran et al. Corp. Gov. * * China 2003- 13,159 * 4
(2019) Int. Rev. 2015
30 Jebran et al. Res. Int. * * China 2003- 16,070 * 2
(2020) Bus. Finance 2015
31 Jebran et al. Rev. Quant. * * * China 2003- 23,142 * 3
(2022) Finance 2019
Account.
32 Mamun et al. J. Corp. * * United 1993- 22,027 * 6
(2020) Finance States 2013
33 Zulfigar et al. Sage Open * * Pakista 2008- 538 * 2
(2022) n 2017
34 Liu et al. Finance * * China 2010- 7,566 * 2
(2023) Res. Lett. 2021
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46 Sadeghi & J. Financ. * Iran 2011- 1,420 * 2

Esmailzadeh Econ. 2020
(2021)
47 Maranjouri J. Invest. * Iran 2014- 530 * 1
(2023) Knowl. 2018
48  Andreou et al. Rev. * * * United 1995- 18,649 * * 7
(2016) Finance States 2013
49 Shahab et al. Int. Rev. * * China 2005- 13,332 * * 4
(2020) Financ. 2015
Anal.
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Table 2 presents the distribution of effect sizes by CEO characteristic, jurisdiction, market type, time horizon,
crash-risk proxy, and publication year. It should be noted that multiple effect sizes were extracted from some studies
(an average of 3.3 effect sizes per study). The distribution of effect sizes across CEO characteristics indicates that
the largest proportion is attributable to CEO power (80 effect sizes), followed by CEO overconfidence (42 effect
sizes), managerial ability (33 effect sizes), CEO gender (17 effect sizes), and CEO age (17 effect sizes). In the
present meta-analysis, 55 effect sizes were derived from domestic studies and 134 effect sizes from international
studies. In terms of market classification, 77 effect sizes were obtained from developed markets and 112 effect
sizes from emerging markets. With respect to stock price crash risk measures, NCSKEW accounted for the largest
share with 89 effect sizes, followed by DUVOL with 62 effect sizes, CRASH with 32 effect sizes, and SIGMA with 6
effect sizes. Moreover, the temporal distribution of the studies included in the meta-analysis indicates that 2021
contributed the largest number of effect sizes (26 effect sizes), whereas 2015 contributed the smallest number (6
effect sizes). This pattern suggests a growing research interest in the relationship between CEO characteristics and
stock price crash risk in recent years. Overall, the findings reported in Table 2 reveal a heterogeneous sample
composition across the investigated hypotheses, a consideration that should be taken into account when

interpreting the estimated effect sizes.

Table 2. Distribution of Effect Sizes by Scop, Market Type, Timing, Crash-Risk Measure, and

Publication Year
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1 8 3 4 1 2
Age 17 0 17 13 4 0 17 4 4 8 1 0 3 0 0 0 0 4 5 2 1 2
Gender 17 0 17 15 2 0 17 4 5 8 0 0 0 0 0 3 2 5 2 1 0 4
Total 18 5 13 77 11 1 17 3 6 8 6 6 1 1 2 1 2 2 1 9 1 2
9 5 4 2 9 0 2 2 9 8 2 4 9 0 6 4 7 4

Hypothesis Testing

CEO Overconfidence and Stock Price Crash Risk

The first hypothesis of this study posits that CEO overconfidence is significantly associated with stock price crash
risk. To test this hypothesis, 42 independent effect sizes extracted from 11 studies were included in the analysis.
The overall estimation results reported in Table 3 indicate that the weighted mean effect size under the random-
effects model is 0.030, with a 95% confidence interval of [0.022, 0.037] and a Z-statistic of 7.774 (p < 0.001). These
findings indicate a positive and statistically significant relationship between CEO overconfidence and stock price
crash risk; in other words, higher levels of CEO overconfidence are associated with a greater likelihood of stock
price crashes. Although the magnitude of the effect size is relatively small in absolute terms, it remains statistically
significant and economically meaningful given the substantial sample coverage (the average sample size in this
subgroup exceeds 13,000 observations) and the multidimensional nature of the variables under investigation.The
Cochran’s Q statistic is 114.564 (p < 0.001), and the I* statistic equals 64.212%, indicating moderate to high
between-study heterogeneity. This level of heterogeneity supports the need for subsequent subgroup analyses and
meta-regression analyses to identify potential sources of variation across studies.

Table 3. Meta-Analysis Results for Hi: CEO Overconfidence and Stock Price Crash Risk

Weighted  Confidence Interval Null Hypothesis Heterogeneity Test Hypothesis
Il;/lf«fean Upper Lower z p-value Q 12(%)  p-value Result
fect Statistic Statistic
Size
Fixed-effects 0.024 0.028 0.021 13.717 0.000 114564 64.212 0.000 Supported
Random-effects 0.030 0.037 0.022 7.774 0.000 114.564  64.212 0.000 Supported

The meta-analysis results for the first hypothesis based on Scop, market type, time horizon, and crash-risk proxy
are presented in Table 4. The subgroup analysis by Scop indicates that the effect size in domestic studies (r =
0.043) is larger than that reported in foreign studies (r = 0.023), although both estimates are statistically significant.
This difference may be attributable to the institutional characteristics of the Iranian capital market, including the
insufficient development of monitoring mechanisms and internal control systems, as well as the greater sensitivity
of stock prices to managerial behavior in markets characterized by weaker information environments. From the

perspective of capital market classification, the effect size in emerging markets (r = 0.033) is slightly larger than that
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in developed markets (r = 0.025). This finding is consistent with prior literature suggesting that behavioral biases«

tend to exert stronger effects in markets with lower levels of institutional quality. The analysis based on the time

horizon indicates that the effect size in the contemporaneous period (t) (r = 0.050) is stronger than that in the

subsequent period (t+1) (r = 0.027). However, given that the t group includes only four effect sizes, this finding

should be interpreted with caution. Finally, the analysis based on stock price crash risk measures demonstrates
that the effect size associated with the CRASH measure (r = 0.054) is stronger than those reported for NCSKEW (r

=0.028) and DUVOL (r = 0.022). This difference reflects the varying sensitivity of crash-risk proxies to managerial

behaviors associated with the accumulation and delayed disclosure of bad news.

Table 4. Meta-Analysis Results for Hi: Subgroup Analysis by Scope, Market Type, Time horizon, and

Proxy
Model Weighted Confidence Null Hypothesis Heterogeneity Test
Mean Interval
Effect Upper Lower z p-value Q 12 (%) p-value
Size Statistic Statistic
s Domestic Random Effect 0.043 0.024 0.062 4.370 0.000 86.112 67.484 0.000
? Foreign Random Effect 0.023 0.018 0.028 9.168 0.000 21.575 44.379 0.043
g Developed Random Effect 0.025 0.017 0.034 5.978 0.000 13.242 54.691 0.039
§ Emerging Random Effect 0.033 0.023 0.044 6.326 0.000 101.125 66.378 0.000
E - t Random Effect 0.050 0.010 0.091 2.421 0.016 37.453 89.320 0.000
[ t+1 Random Effect 0.027 0.021 0.034 7.796 0.000 74.562 51.718 0.000
- CRASH Random Effect 0.054 0.024 0.084 3.570 0.000 58.696 84.667 0.000
§ NCSKEW Random Effect 0.022 0.017 0.027 7.990 0.000 11.284 0.000 0.505
& DUVOL Random Effect 0.028 0.018 0.038 5.536 0.000 32.501 53.847 0.006

CEO Ability and Stock Price Crash Risk

The second hypothesis of the study examines the relationship between managerial ability and stock price crash

risk. To test this hypothesis, 33 effect sizes extracted from 15 studies were included in the analysis. The results

reported in Table 5 indicate that the weighted mean effect size under the random-effects model is —0.013, with a
95% confidence interval of [-0.032, 0.007] and a Z-statistic of —=1.260 (p = 0.208). Since the confidence interval

includes zero and the significance level exceeds the conventional threshold of 0.05, the second hypothesis of the

study is not supported. In other words, based on the aggregated evidence from the existing literature, no statistically

significant relationship was identified between managerial ability and stock price crash risk. The Cochran’'s Q

statistic is 1189.479 (p < 0.003), and the 12 statistic equals 97.310%, indicating an extremely high level of

heterogeneity among the included studies. This substantial heterogeneity further suggests the existence of

systematic sources of variation underlying the differences observed across prior empirical findings.
Table 5. Meta-Analysis Results for Ho: CEO Ability and Stock Price Crash Risk

Weighted Confidence Interval Null Hypothesis Heterogeneity Test Hypothesis
II;/If?an Upper Lower z p-value Q 12(%)  p-value Result
fect Statistic Statistic
Size
Fixed-effects -0.001 -0.004 0.002 -0.791 0.429 1,189.479 97.310 0.000 Not supported
Random-effects -0.013 -0.032 0.007 -1.260 0.208 1,189.479  97.310 0.000 Not supported

The meta-analysis results for the second hypothesis based on jurisdiction, market type, time horizon, and crash-

risk proxy are presented in Table 6. The subgroup analysis by jurisdiction indicates that no statistically significant

relationship is observed in either domestic studies (r = —0.007, p = 0.920) or foreign studies (r = —0.006, p = 0.206).
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The subgroup analysis based on capital market classification also reveals no significant relationship in either

»developed markets (r = -0.005, p = 0.193) or emerging markets (r = —-0.024, p = 0.488). However, the subgroup
analysis based on the time horizon reveals a noteworthy finding. In the contemporaneous period (t), the effect size
is positive and statistically significant (r = 0.046, p < 0.001), whereas in the subsequent period (t+1), the effect size
is negative and statistically significant (r = —0.043, p < 0.001). This contradictory pattern suggests that managerial
ability may be associated with an increase in stock price crash risk in the short term, potentially due to highly capable
managers’ greater ability to conceal unfavorable information; however, over a longer horizon, managerial ability
appears to be associated with lower crash risk, possibly due to improvements in decision quality and information
transparency. This finding may explain the absence of a statistically significant overall effect in the meta-analysis.
The analysis based on stock price crash risk proxies further indicates that, for the DUVOL measure, the effect is
negative and statistically significant (r = —0.053, p = 0.040), suggesting that the empirical results are sensitive to
the operationalization of the dependent variable.

Table 6. Meta-Analysis Results for Hz: Subgroup Analysis by Scope, Market Type, Time horizon, and

Proxy
Model Weighted Confidence Null Hypothesis Heterogeneity Test

Mean Interval

Effect Upper Lower z p-value Q 12 (%) p-value

Size Statistic Statistic
2 Domestic Random Effect -0.007 -0.140 0.126 -0.100 0.920 1,063.153 98.683 0.000
? Foreign Random Effect -0.006 -0.015 0.003 -1.265 0.206 125.806 86.487 0.000
g Developed Random Effect -0.005 -0.012 0.003 -1.303 0.193 58.229 81.109 0.000
§ Emerging Random Effect -0.024 -0.092 0.044 -0.694 0.488 1,128.656  98.228 0.000
E t Random Effect 0.046 0.019 0.072 3.330 0.001 63.806 84.327 0.000
-E t+1 Random Effect -0.043 -0.068 -0.019 -3.454 0.001 1,099.924 98.091 0.000
- CRASH Random Effect -0.004 -0.023 0.014 -0.443 0.658 47.367 89.444 0.000
§ NCSKEW Random Effect -0.006 -0.034 0.022 -0.422 0.673 317.227 95.902 0.000
. DUVOL Random Effect -0.053 -0.104 -0.002 -2.050 0.040 777.616 98.585 0.000

CEO Power and Stock Price Crash Risk

The third hypothesis of the study posits that CEO power is significantly associated with stock price crash risk.
This hypothesis exhibits the highest frequency among all research hypotheses, comprising 80 effect sizes extracted
from 30 studies. The results reported in Table 7 indicate that the weighted mean effect size under the random-
effects model is 0.009, with a 95% confidence interval of [0.005, 0.013] and a Z-statistic of 4.523 (p < 0.001). These
findings suggest that CEO power is positively and significantly related to stock price crash risk, thereby supporting
the third research hypothesis. The Cochran’s Q statistic is 287.402 (p < 0.001), and the 12 statistic equals 72.512%,
indicating a high degree of between-study heterogeneity. This substantial heterogeneity underscores the necessity

of conducting subgroup analyses to explore potential sources of variation across studies.

Table 7. Meta-Analysis Results for Hs: CEO Power and Stock Price Crash Risk

Weighted  Confidence Interval Null Hypothesis Heterogeneity Test Hypothesis
Il;/:c?an Upper Lower z p-value Q 12 (%) p-value Result
ect Statistic Statistic

Size
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Fixed-effects 0.008 0.006 0.009 7.955 0.000 287.402 72.512 0.000 Supported
Random-effects 0.009 0.005 0.013 4.523 0.000 287.402 72.512 0.000 Supported

The meta-analysis results for the third hypothesis based on jurisdiction, market type, time horizon, and crash-

risk proxy are presented in Table 8. The subgroup analysis by jurisdiction reveals a noteworthy finding. In domestic
studies, the effect size is positive but statistically insignificant (r = 0.003, p = 0.951), whereas in foreign studies, the
effect is positive and highly significant (r = 0.008, p < 0.001). This difference may be attributable to the smaller
sample size of domestic studies within this subgroup. The analysis by market type indicates that the effect size in
emerging markets (r =0.014, p < 0.001) is approximately three times larger than that observed in developed markets
(r = 0.004, p = 0.025), which is consistent with the argument that institutional weaknesses amplify the influence of
CEO power in emerging economies. The analysis based on the time horizon further suggests a substantially
stronger effect in the contemporaneous period (r = 0.099) than in the subsequent period (r = 0.008), reflecting the
short-term nature of opportunistic behavior by powerful CEOs. Finally, the analysis by crash-risk proxy shows that
the effect size is statistically significant when crash risk is measured by NCSKEW (r = 0.009, p = 0.007) and DUVOL
(r =0.009, p < 0.001), whereas it is not significant when measured by CRASH (r = 0.007, p = 0.111). This finding
indicates that the estimated relationship is sensitive to the choice of stock price crash risk measure.
Table 8. Meta-Analysis Results for Hs: Subgroup Analysis by Scope, Market Type, Time horizon, and

Proxy
Model Weighted Confidence Null Hypothesis Heterogeneity Test
Mean Interval
Effect Upper Lower z p-value Q 12 (%) p-value
Size Statistic Statistic
g Domestic Random Effect 0.003 -0.079 0.084 0.062 0.951 131.604 92.401 0.000
? Foreign Random Effect 0.008 0.005 0.011 5.444 0.000 149.146  54.407 0.000
g Developed Random Effect 0.004 0.001 0.007 2.245 0.025 54.533 44,987 0.004
§ Emerging Random Effect 0.014 0.007 0.021 4.142 0.000 215.968 77.774 0.000
E’ t Random Effect 0.099 0.065 0.132 5.740 0.000 1.022 0.000 0.600
-E t+1 Random Effect 0.008 0.004 0.012 4.208 0.000 258.142  70.559 0.000
- CRASH Random Effect 0.007 -0.002 0.015 1.596 0.111 14.486 51.678 0.043
§ NCSKEW Random Effect 0.009 0.002 0.015 2.691 0.007 193.058  78.245 0.000
. DUVOL Random Effect 0.009 0.004 0.014 3.341 0.001 79.105 65.868 0.000

Studies examining the relationship between CEO power and stock price crash risk have primarily focused on
three dimensions of CEO power: structural power (51 effect sizes), ownership power (5 effect sizes), and expert
power (23 effect sizes). Accordingly, the meta-analysis results for the third hypothesis by power dimension are
reported in Table 9. The findings indicate that the effect size for structural power is positive and statistically
significant (r = 0.011, p < 0.001). In contrast, the effects associated with ownership power (r = 0.014, p = 0.127)
and expert power (r = 0.004, p = 0.130) are not statistically significant. These results suggest that the relationship
between CEO power and stock price crash risk is sensitive to the specific dimension of CEO power employed in
the analysis.

Table 9. Meta-Analysis Results for Hs: Subgroup Analysis by Dimensions of Power

Model Weighted Confidence Null Hypothesis Heterogeneity Test
Mean Interval
Effect Upper Lower z p-value Q 12 (%) p-value

Size Statistic Statistic
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5 Structural Random Effect 0.011 0.007 0.016 4.767 0.000 167.921  70.224 0.000
% Ownership Random Effect 0.014 -0.004 0.031 1.526 0.127 11.921 66.447 0.018
e Expert Random Effect 0.004 -0.001 0.009 1.514 0.130 50.843 56.730 0.001

CEO Age and Stock Price Crash Risk

The fourth hypothesis of the study posits that CEO age is significantly associated with stock price crash risk. To
test this hypothesis, 17 effect sizes extracted from 8 studies were included in the analysis. The results reported in
Table 10 indicate that the weighted mean effect size under the random-effects model is —0.001, with a 95%
confidence interval of [-0.009, 0.007] and a Z-statistic of —0.254 (p = 0.799). Since the significance level exceeds
the conventional threshold of 0.05 and the confidence interval includes zero, the fourth research hypothesis is not
supported. In other words, the aggregated evidence does not provide support for a statistically significant
relationship between CEO age and stock price crash risk. The Cochran’s Q statistic is 59.974 (p < 0.001), and the
I2 statistic equals 73.290%, indicating substantial between-study heterogeneity. This high level of heterogeneity

further supports the necessity of conducting subgroup analyses to explore potential sources of variation across

studies.
Table 10. Meta-Analysis Results for Hs: CEO Power and Stock Price Crash Risk
Weighted  Confidence Interval Null Hypothesis Heterogeneity Test Hypothesis
Mean _ 2 (0 _ Result
Eff Upper Lower z p-value Q 12 (%) p-value
fect Statistic Statistic
Size
Fixed-effects -0.003 0.001 -0.007 -1.394 0.163 59.974 73.290 0.000 Not Supported
Random-effects -0.001 0.007 -0.009 -0.254 0.799 59.974 73.290 0.000 Not Supported

The meta-analysis results for the fourth hypothesis based on market type and crash-risk proxy are reported in
Table 11. Because all studies included in the fourth hypothesis were conducted in foreign jurisdictions (i.e., no
domestic studies were available) and all employed a t+1 time horizon, subgroup analyses by jurisdiction and time
horizon were not feasible. The subgroup analysis by capital market classification indicates that no statistically
significant relationship is observed in either developed markets (r = —0.002, p = 0.733) or emerging markets (r =
—0.000, p = 0.991). The analysis based on the stock price crash risk proxy further shows that there is no significant
relationship between any of the proxies.

Table 11. Meta-Analysis Results for Ha: Subgroup Analysis Market Type and Proxy

Model Weighted Confidence Null Hypothesis Heterogeneity Test

Mean Interval

Effect Upper Lower z p-value Q 12(%)  p-value

Size Statistic Statistic
g Developed Random Effect -0.002 0.009 -0.012 -0.288 0.773 56.922 78.918 0.000
§ Emerging Random Effect 0.000 0.010 -0.010 -0.011 0.991 2.586 0.000 0.460
- CRASH Random Effect 0.009 0.030 -0.012 0.875 0.382 12.881 76.711 0.005
§ NCSKEW Random Effect -0.003 0.007 -0.013 -0.594 0.553 17.983 61.074 0.012
. DUVOL Random Effect -0.001 0.007 -0.010 -0.258 0.797 1.308 0.000 0.727

CEO Gender and Stock Price Crash Risk
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The fifth hypothesis of the study posits that CEO gender is significantly associated with stock price crash risk.
Specifically, this hypothesis examines the relationship between female CEO status and stock price crash risk. To«
test this hypothesis, 17 effect sizes extracted from 8 studies were included in the analysis. The results reported in

Table 12 indicate that the weighted mean effect size under the random-effects model is 0.005, with a 95%
confidence interval of [0.001, 0.009] and a Z-statistic of 2.212 (p = 0.027). Since the significance level is below the
conventional threshold of 0.05 and the confidence interval does not include zero, the fifth research hypothesis is
supported. Accordingly, the findings reveal a positive and statistically significant, albeit weak, relationship between

female CEO status and stock price crash risk. Nevertheless, the magnitude of the effect size is very small and

should therefore be interpreted with caution. The Cochran’s Q statistic is 9.112 (p = 0.909), and the I2 statistic equals

0, indicating a high degree of homogeneity across the included studies.

Table 12. Meta-Analysis Results for Hs: CEO Power and Stock Price Crash Risk

Weighted  Confidence Interval Null Hypothesis Heterogeneity Test Hypothesis
N:c(faan Upper Lower z p-value Q 12 (%) p-value Result
Effect Statistic Statistic
Size
Fixed-effects 0.005 0.009 0.001 2.214 0.027 9.112 0.000 0.909 Supported
Random-effects 0.005 0.009 0.001 2.214 0.027 9.112 0.000 0.909 Supported

The meta-analysis results for the fifth hypothesis based on market type and crash-risk proxy are reported in
Table 13. The subgroup analysis by market type reveals a noteworthy pattern. In developed-market studies, the
effect size is positive and statistically significant (r = 0.005, p = 0.023), whereas in emerging-market studies the
effect is not statistically significant (r = 0.000, p = 0.984). The analysis based on the stock price crash risk proxy
further indicates that, when crash risk is measured using NCSKEW, the effect is negative and statistically significant
(r=-0.005, p =0.099), suggesting that the findings are sensitive to the operationalization of the dependent variable.

Table 13. Meta-Analysis Results for Hs: Subgroup Analysis Market Type and Proxy

Model Weighted Confidence Null Hypothesis Heterogeneity Test

Mean Interval

Effect Upper Lower z p-value Q 12(%)  p-value

Size Statistic Statistic
g Developed Random Effect 0.005 0.009 0.001 2.279 0.023 8.821 0.000 0.824
; Emerging Random Effect 0.000 0.018 -0.018 -0.020 0.984 0.002 0.000 0.962
- CRASH Random Effect 0.005 0.016 -0.006 0.926 0.355 3.875 16.087 0.311
§ NCSKEW Random Effect 0.005 0.011 -0.001 1.648 0.099 1.973 0.000 0.962
= DUVOL Random Effect 0.004 0.011 -0.003 1.152 0.250 3.534 0.000 0.473

Moderator Analysis (Meta-regression)

To identify the systematic sources of heterogeneity and examine the role of moderating variables in explaining
variations in effect sizes, a weighted meta-regression analysis was conducted using five moderator variables:
research domain (domestic versus foreign studies), capital market type (developed versus emerging markets), time
horizon (t versus t+1), stock price crash risk proxy (CRASH, NCSKEW, DUVOL, and SIGMA), and publication year.
The results of this analysis are presented in Table 14.

The Q_between statistic for each moderator evaluates whether differences among subgroups are statistically
significant, while R2 represents the proportion of heterogeneity variance explained by each moderator variable. The

meta-regression results reported in Table 14 indicate that, for Hypothesis 1 (CEO overconfidence), the moderators
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of research domain (Q_between = 6.662, p = 0.010), stock price crash risk proxy (Q_between = 11.907, p = 0.008),
and publication year (Q_between = 14.356, p = 0.026) are all statistically significant, indicating that these factors
play an important role in shaping the observed effect sizes. The meta-regression findings for Hypothesis 2
(managerial ability) demonstrate that time horizon, stock price crash risk proxy, and publication year significantly
contribute to explaining variations in effect sizes. For Hypothesis 3 (CEO power), all moderator variables, except
for the stock price crash risk proxy, are statistically significant. In particular, the time horizon moderator exhibits the
greatest explanatory power, with an R? of 13.111%, indicating its substantial contribution to explaining the observed
heterogeneity. For Hypothesis 4 (CEO age), the stock price crash risk proxy demonstrates a particularly strong
moderating effect, with an R2 of 46.290%, reflecting the limited sample size and the strong dependence of findings
on the selected measurement approach. For Hypothesis 5 (CEO gender), none of the moderator variables are
statistically significant, which is consistent with the observed I2 value of 0% and indicates a high degree of
consistency among effect sizes within this subgroup.Overall, the meta-regression analysis confirms that the
heterogeneity observed across the research hypotheses is largely attributable to methodological and sample-
related characteristics of the underlying studies. These findings highlight the importance of considering such
differences when designing and interpreting future empirical research.

Table 14. Meta-regression Results (Moderator Analysis) for the Research Hypotheses

H Moderator Between df p- R2(%) Explanation
-Group Valu
Q e

H Scope 6.662 1.000 0.010 5.900 Highly significant difference between domestic and foreign

1 studies

H Market Type 0.206 1.000 0.650 0.180 No significant difference between market types

1

H Time Horizon 2.528 1.000 0.112 2.240 Significant difference between time horizons

1

H Measurement 11.907 3.000 0.008 10.55 Highly significant difference among crash risk measures
0

1

H Publication 14.356 6.000 0.026 12.72 Significant temporal trend in effect size

1 Year 0

H Scope 0.517 1.000 0.472 0.040 No significant difference between scopes

2

H Market Type 2.624 1.000 0.105 0.220 No significant difference between market types

2

H Time Horizon 25.566 1.000 0.000 2.180 Highly significant difference between time horizons

2

H Measurement 46.629 3.000 0.000 3.970 Highly significant difference among crash risk proxy

2

H Publication 108.640 6.000 0.000 9.240 Highly significant temporal trend

2 Year

H Scope 6.610 1.000 0.010 2.330 Highly significant difference between domestic and foreign

3 studies

H Market Type 16.871 1.000 0.000 5.940 Highly significant difference between market types

3

H Time Horizon 27.890 1.000 0.000 9.820 Highly significant difference between time horizons

3

H Measurement 0.753 3.000 0.861 0.260 No significant difference among proxies

3

H Publication 73.755 10.00 0.000 25.96 Highly significant temporal trend

3 Year 0 0

H Market Type 0.388 1.000 0.533 0.650 No significant difference between market types

4

H Measurement 27.724 3.000 0.000 46.29 Highly significant difference among crash risk proxy
0

4

H Publication 5.766 5.000 0.330 9.630 No significant difference

4 Year
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H Market Type 0.289 1.000 0.591 3.180 No significant difference between market types «
5

H Measurement 0.029 2.000 0.985 0.320 No significant difference among proxies

5

H Publication 1.795 5.000 0.877 19.77 No significant difference

5 Year 0

Publication Bias Assessment

To examine the potential presence of publication bias among the studies included in the meta-analysis, two
complementary approaches were employed: Egger’s regression test (Egger et al., 1997) and Rosenthal’s fail-safe
N (1979). Egger’s test estimates a weighted regression of Fisher's zr on SE(zr) and examines the statistical
significance of the intercept. A significant intercept indicates asymmetry in the funnel plot and provides evidence of
potential publication bias. The Rosenthal fail-safe N calculates the minimum number of hypothetical studies with
null findings required to render the overall effect size statistically insignificant. If this number exceeds the tolerance
threshold (5k + 10), the meta-analytic findings are considered robust against publication bias. The results of these
tests are presented in Table 15.

The results reported in Table 15 indicate that, for Hypothesis 1 (CEO overconfidence), Egger’s regression test
is statistically significant (t = 4.744, p = 0.000), suggesting the presence of publication bias in this subgroup.
However, the Rosenthal fail-safe N equals 2,614.300, which is substantially larger than the tolerance threshold of
220, indicating that the findings are robust against publication bias. In other words, more than 2,614 unpublished
studies with zero effect sizes would be required to eliminate the statistical significance of the combined effect
derived from the existing studies, which is highly unlikely. Therefore, despite the significant Egger’s test result, the
substantial robustness indicated by Rosenthal’s fail-safe N suggests that the pooled effect size for Hypothesis 1 is
not materially affected by publication bias, and the conclusion supporting this hypothesis can be considered
reliable.For Hypothesis 2 (managerial ability), Egger’s test is statistically insignificant (t = -0.472, p = 0.640),
indicating no evidence of publication bias within this subgroup. The negative intercept (-0.016) suggests that
studies reporting larger negative effect sizes may have been more likely to be published; however, this pattern is
not statistically significant. The Rosenthal fail-safe N is only 47.500, which is lower than the tolerance threshold of
175, indicating that the results are not robust against potential publication bias. In other words, only a limited number
of unpublished studies with zero effect sizes would be sufficient to eliminate the significance of the pooled effect.
Given that the managerial ability hypothesis was not supported in the meta-analysis, the low Rosenthal fail-safe N
is more likely to reflect the inherent weakness of the pooled effect rather than actual publication bias. For Hypothesis
3 (CEO power), Egger’s test is statistically significant (t = 2.715, p = 0.008), indicating evidence of publication bias
in this subgroup. Nevertheless, the Rosenthal fail-safe N equals 1,790.700, which is considerably greater than the
tolerance threshold of 410, demonstrating that the findings remain robust against publication bias. Specifically, more
than 1,790 unpublished studies with zero effect sizes would be required to eliminate the observed combined effect,
a scenario that appears highly improbable. For Hypothesis 4 (CEO age), Egger’s test is statistically significant (t =
—-2.580, p = 0.010), suggesting the presence of publication bias in this subgroup. The negative intercept (—0.020)
indicates that studies with smaller sample sizes tend to report larger negative effects (i.e., a stronger negative
association between CEO age and stock price crash risk), whereas studies with larger samples generally report

effects closer to zero or statistically neutral relationships. This pattern may reflect a publication tendency toward
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studies reporting negative and statistically significant findings. However, Rosenthal’s fail-safe N is —13.700, which
ﬂis substantially below the tolerance threshold of 95, indicating that the results are not robust against publication
bias. The negative fail-safe N implies that even without adding hypothetical studies with zero effects, the combined
effect would not become statistically significant. In other words, no number of hypothetical null-effect studies would
be required to alter the conclusion because the pooled effect is already statistically insignificant. Therefore, the
negative Rosenthal fail-safe N in this hypothesis should not be interpreted as evidence of publication bias; rather,
it reflects the inherent weakness and lack of statistical significance of the pooled effect size. For Hypothesis 5 (CEO
gender), Egger’s test is statistically insignificant (t = -1.101, p = 0.271), indicating no evidence of publication bias
among the studies included in this subgroup. However, Rosenthal’s fail-safe N is only 26.700, which is substantially
lower than the tolerance threshold of 95 (5k + 10), suggesting that the results are not robust against publication
bias. Specifically, only 27 unpublished studies with zero effect sizes would be sufficient to eliminate the statistical
significance of the pooled effect.The consistent pattern observed across both tests (i.e., the insignificant Egger’s
test and the low robustness indicated by Rosenthal’s fail-safe N) highlights a cautionary condition. It is possible that
studies reporting positive and statistically significant findings—particularly studies indicating a positive association
between female CEO status and lower stock price crash risk—have been more likely to enter the publication
process, whereas studies with null or negative findings may have remained unpublished. This finding suggests that
the weak positive pooled effect associated with CEO gender may be partially attributable to publication bias and
should therefore be interpreted cautiously. Future research should actively seek unpublished studies with null or
negative findings to further validate the robustness of this relationship.
Table 15. Results of Publication Bias Tests (Egger’s Test and Rosenthal’s Fail-Safe N)

Hypothes Number Egger's Standard Egger's t- p-Value Egger's Rosenthal Tolerance Resistanc
is of Effect Intercept Error Statistic Interpretatio 's Fail- Threshold e to Bias
Sizes (k) n safe N
(N_fs)
H1 42 0.044 0.009 4.744 0.000 Significant 2614.300 220 Robust
bias
H2 33 -0.016 0.034 -0.472 0.640 No bias 47.500 175 Non-
robust
H3 80 0.002 0.001 2.715 0.008 Significant 1790.700 410 Robust
bias
H4 17 -0.020 0.008 -2.580 0.010 Significant -13.700 95 Non-
bias robust
H3 17 -0.008 0.007 -1.101 0.271 No bias 26.700 95 Non-
robust

Discussion and Conclusion

The present study synthesized the empirical literature on the relationship between CEO characteristics and stock
price crash risk and demonstrated that executive attributes do not affect crash risk uniformly. Of the five
characteristics examined, CEO overconfidence, CEO power, and CEO gender showed statistically significant
positive pooled associations with stock price crash risk, whereas managerial ability and CEO age did not exhibit
statistically significant overall relationships. These findings are important because they suggest that behavioral and
governance-related characteristics of chief executives may have more systematic implications for extreme
downside risk than competence- or age-related characteristics considered in isolation. This interpretation is
consistent with the broader upper-echelons perspective, according to which executives differ in their cognitive

orientations, personal attributes, strategic preferences, and capacity to influence organizational processes (11, 13,
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14). At the same time, the considerable heterogeneity observed for several hypotheses indicates that CEO
characteristics should not be regarded as universally deterministic predictors of crash risk. Their effects are@
embedded within governance structures, market environments, information systems, disclosure practices, and
managerial incentives. Contemporary research showing that crash risk is affected by disclosure similarity, political
risk, shareholder communication, industry cash-flow volatility, contractual arrangements, and media tone reinforces
the view that CEO-level influences operate within a wider information environment (1-6).

The first finding showed that CEO overconfidence was positively and significantly associated with stock price
crash risk. Under the random-effects model, the pooled effect size was r = 0.030, with a 95% confidence interval of
[0.022, 0.037] and p < 0.001. Although the magnitude of the association was relatively small, it was consistent and
statistically reliable across the accumulated evidence. The finding is directly aligned with previous research
documenting a positive relationship between managerial overconfidence and crash risk (15, 16). It is also consistent
with evidence that managerial overconfidence contributes to inefficient investment and consequently increases
exposure to future crash risk (17). The result can be explained through behavioral finance and the bad-news-
hoarding mechanism. Overconfident CEOs tend to overestimate their ability to generate favorable outcomes and
underestimate downside risks. Consequently, they may interpret deteriorating project performance as temporary,
persist with inefficient investments, or place excessive weight on information confirming their prior judgments. This
may delay corrective actions and the recognition and disclosure of adverse information. As negative information
accumulates, the divergence between market expectations and economic fundamentals increases until the
unfavorable information can no longer be concealed, creating conditions for an abrupt downward price adjustment.
The finding also complements evidence that CEO overconfidence has implications for other major financial
decisions, including capital structure (10). Importantly, however, overconfidence does not operate independently of
organizational controls. Group information-processing mechanisms can mitigate some adverse consequences of
CEO overconfidence, emphasizing the potential of effective governance and collective decision structures to
constrain individual executive biases (18). The present subgroup findings, which showed variation across
jurisdictions and crash-risk measures, further support such a contextual interpretation.

The second finding indicated that managerial ability did not have a statistically significant overall relationship with
stock price crash risk. The random-effects pooled coefficient was r = -0.013, with a 95% confidence interval of [-
0.032, 0.007] and p = 0.208. Particularly notable was the extremely high heterogeneity, with 12 = 97.31%, suggesting
that the consequences of managerial ability differ substantially across settings and specifications. This result can
be understood through the simultaneous operation of the efficiency and rent-seeking mechanisms. From the
efficiency perspective, highly capable managers can allocate resources more effectively, identify profitable
investment opportunities, improve operational performance, enhance information quality, and respond more rapidly
to adverse conditions. Evidence that managerial ability can improve broader organizational performance, including
ESG performance, supports the view that competence contributes positively to corporate resource allocation and
strategic effectiveness (19). Consistently, research on tax avoidance and crash risk indicates that managerial ability
can mitigate the adverse crash-risk implications of problematic corporate practices (8). In contrast, the rent-seeking
argument suggests that the same knowledge and organizational competence may enable highly capable executives
to manage disclosure more strategically and conceal unfavorable information more effectively. This possibility is
supported by evidence that greater CEO ability may sometimes be associated with greater rather than lower crash

risk (20). The role of financial constraints further indicates that the ability-crash-risk relationship depends on
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organizational circumstances (9). Most revealingly, the present subgroup analysis found a significant positive

ﬂcontem poraneous association, r = 0.046, but a significant negative subsequent-period association, r = -0.043. Thus,
capable executives may have greater short-run capacity to control information, whereas over longer horizons their
superior decision quality and resource management may reduce accumulated corporate risk. These opposing
mechanisms provide a convincing explanation for why the aggregated effect becomes statistically indistinguishable
from zero.

The third finding demonstrated a positive and statistically significant association between CEO power and stock
price crash risk. The random-effects estimate was r = 0.009, with a 95% confidence interval of [0.005, 0.013] and p
< 0.001. Although the pooled effect was small, the association was based on 80 effect sizes, making CEO power
the most extensively represented characteristic in the meta-analysis. This result is broadly consistent with prior
evidence linking CEO power to crash risk and demonstrating that the strength of the association depends on
governance and ownership arrangements (21, 22). Agency theory provides a persuasive explanation. Concentrating
authority in the CEO may weaken effective oversight, increase managerial discretion, and allow executives greater
influence over board processes, strategic decisions, accounting choices, and disclosure timing. The broader
literature on CEO power similarly emphasizes that powerful executives can substantially shape corporate strategies
and organizational outcomes (14). The present findings further showed that structural power was positively and
significantly associated with crash risk, whereas ownership and expert power were not statistically significant. This
distinction suggests that the governance consequences of CEO power depend on its source: formal structural
authority may directly weaken countervailing oversight, whereas ownership or expertise can sometimes generate
alignment or informational benefits that offset entrenchment effects. This interpretation is consistent with studies
emphasizing the monitoring role of director networks and board social capital (23, 24). Conversely, excessively
friendly boards and internal relational ties may weaken monitoring independence and contribute to conditions
associated with higher crash risk (25, 26). Evidence concerning interlocked directors likewise demonstrates that
board networks and monitoring structures can materially affect crash risk (27). Thus, CEO power appears most
hazardous when managerial discretion expands without proportionate strengthening of independent governance.

The fourth finding revealed no statistically significant overall association between CEO age and stock price crash
risk. The random-effects estimate was r = -0.001, with a 95% confidence interval of [-0.009, 0.007] and p = 0.799.
Neither developed- nor emerging-market subgroup analyses produced a significant relationship, and results
remained nonsignificant across the crash-risk proxies considered. This finding suggests that chronological age itself
is an insufficient indicator of the behavioral mechanisms that ultimately produce crash risk. Age can simultaneously
represent greater experience, accumulated firm knowledge, conservatism, reputational concerns, shorter career
horizons, reduced willingness to undertake highly uncertain investments, and potentially stronger incentives to
protect near-retirement outcomes. These mechanisms may operate in opposing directions and therefore cancel
one another when aggregated. Recent evidence showing that CEO age affects stock price synchronicity indicates
that age can influence the corporate information environment without necessarily translating directly into extreme
downside risk (32). Similarly, research on CEO career horizons suggests that the consequences of managerial
career stage may involve either risk aversion or risk amplification depending on executives’ incentives and
remaining professional horizons (31). The nonlinear relationship identified between CEO tenure and crash risk also
cautions against treating executive experience as a simple linear predictor (30). More generally, findings that

personal CEO characteristics such as marital status are associated with crash risk demonstrate that demographic
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characteristics may matter through underlying behavioral channels rather than through demographic status alone
(33). Therefore, the nonsignificant age effect is better interpreted as evidence of contingent and competing«
mechanisms than as evidence that executive life-cycle characteristics are irrelevant.

The fifth finding indicated a positive and statistically significant relationship between female CEO status and stock
price crash risk. The pooled effect was r = 0.005, with a 95% confidence interval of [0.001, 0.009] and p = 0.027.
However, this was one of the weakest substantive effects in the study, and the result requires considerable caution
because only 17 effect sizes from eight studies were available and the publication-bias diagnostics raised concerns
about the robustness of this relationship. Accordingly, the finding should not be interpreted as demonstrating that
female leadership inherently increases crash risk. Such an interpretation would disregard the institutional selection
processes surrounding appointments to senior executive positions. Female CEOs may be disproportionately
appointed under difficult organizational circumstances, including periods of declining performance or elevated
organizational risk, producing a potential glass-cliff mechanism in which pre-existing corporate vulnerability is
partially reflected in the apparent gender coefficient. Moreover, female executives may face stronger scrutiny,
narrower discretion, and greater pressure to demonstrate competence, all of which can alter disclosure and risk-
taking incentives. The broader literature shows that CEO characteristics influence organizational policies in
complex, context-dependent ways (11, 12). The underlying studies included in the meta-analysis also draw
coefficients from research examining other CEO and governance characteristics, including CEO origin, generalist
experience, and board friendliness, illustrating the interconnected nature of executive and governance attributes
(26, 28, 29). Consequently, the very small positive gender effect should be considered exploratory rather than a
basis for categorical conclusions regarding the comparative risk behavior of male and female CEOs.

Taken together, the findings reinforce the proposition that stock price crash risk is fundamentally related to the
interaction between managerial incentives, executive discretion, and the corporate information environment.
Behavioral characteristics such as overconfidence can distort executive judgments, while structural characteristics
such as CEO power can determine whether those judgments are effectively challenged or monitored. External
actors and informational mechanisms can further shape these processes. Analyst career concerns can affect
information production surrounding firms and the emergence of crash risk (7), while board and director networks
can influence monitoring quality and agency costs (23, 24). The significant heterogeneity identified for
overconfidence, managerial ability, power, and age also indicates that estimates depend partly on jurisdiction,
market type, time horizon, publication period, and the crash-risk measure employed. This contextual sensitivity
helps reconcile earlier apparently contradictory findings. Rather than expecting every CEO characteristic to exert a
universal effect, future interpretations should distinguish between the executive attribute itself and the governance
and information environment through which that attribute becomes economically consequential.

Several limitations should be considered when interpreting these findings. First, despite the systematic search
strategy, the meta-analysis may not include all relevant unpublished dissertations, working papers, conference
papers, or studies unavailable through the selected databases, potentially creating residual publication or
availability bias. Second, considerable variation existed in the operational definitions of CEO characteristics,
particularly overconfidence, managerial ability, and power, making the pooled constructs broader than any single
operational measure. Third, the numbers of studies and effect sizes were considerably smaller for CEO age and
gender than for CEO power and overconfidence, reducing the precision and generalizability of those estimates.

Fourth, substantial heterogeneity was observed for several hypotheses, especially managerial ability, indicating that
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the pooled coefficients summarize relationships that vary markedly across contexts. Fifth, the results remain

ﬂdependent on the methodological quality, model specifications, control variables, sample composition, and reporting
accuracy of the primary studies. Finally, the predominance of observational archival research restricts causal
interpretation; consequently, the observed associations should not automatically be interpreted as evidence that
particular CEO characteristics cause subsequent stock price crashes.

Future research should employ longer longitudinal and panel designs to distinguish more clearly between
contemporaneous and subsequent effects of CEO characteristics, particularly because the present findings indicate
opposite short- and longer-term relationships for managerial ability. Researchers should also develop more
standardized and theoretically precise measures of overconfidence, managerial ability, and the different dimensions
of CEO power to improve comparability across studies. Greater attention should be devoted to underrepresented
institutional environments and emerging markets and to assembling larger samples of female CEOs and executives
across different age groups. Future studies could examine nonlinear relationships and interactions among CEO
characteristics rather than estimating their isolated effects; for example, managerial ability may have different
consequences when combined with high overconfidence or concentrated structural power. Governance
characteristics such as board independence, ownership concentration, audit quality, institutional ownership,
compensation structures, and director networks should also be investigated as moderators. In addition, future meta-
analyses could apply multilevel or robust-variance methods that explicitly accommodate dependence among
multiple effect sizes extracted from individual studies, while prospective research could examine whether alternative
high-frequency and market-based crash-risk indicators produce results different from conventional NCSKEW,
DUVOL, and CRASH measures.

The findings have several implications for boards of directors, nomination committees, investors, auditors, and
regulators. CEO evaluation should extend beyond conventional indicators of education, experience, and previous
financial performance to encompass behavioral tendencies, decision-making styles, and the degree of
organizational power concentrated in the executive position. Boards should establish mechanisms capable of
challenging excessively optimistic forecasts, requiring independent review of major investment decisions, and
ensuring timely escalation of adverse operational information. Governance arrangements should also prevent
excessive structural concentration of CEO authority by maintaining genuinely independent directors, effective audit
and risk committees, clear divisions of responsibility between executive leadership and board oversight, and
protected channels through which unfavorable information can reach directors. Managerial ability should continue
to be valued, but competence should be accompanied by strong accountability and transparent information
systems. Age and gender should not be used as stand-alone screening criteria for CEO selection because the
pooled evidence does not justify demographic stereotyping or simplistic personnel policies. Investors and analysts
may instead incorporate executive behavioral and governance indicators alongside conventional accounting and
market measures when assessing crash exposure, while regulators can encourage greater transparency
concerning executive authority, governance arrangements, major managerial incentives, and mechanisms

designed to prevent the prolonged concealment of adverse firm-specific information.
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