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Abstract

We examine how financial literacy affects stock returns and how this relationship changes
when corporate fraud disrupts the information environment. We document three main
findings. First, financial literacy exhibits asymmetric market effects, suggesting that short-
term fluctuations reflect heightened uncertainty rather than improved investor sophistication.
Second, interaction analyses show that financial literacy does not uniformly mitigate fraud-
related mispricing. Fraud remains economically relevant even in high-literacy environments,
indicating persistent informational and cognitive constraints when disclosure credibility is
impaired. Third, fraud-related price effects are concentrated in environments with weaker or
intermediate levels of financial literacy. High-literacy environments experience higher
baseline returns but are not fully insulated from fraud-induced reassessments. Thus, investor
sophistication alone is insufficient to sustain market efficiency in the presence of fraud,
underscoring the importance of enforcement, disclosures, and effective internal controls.
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1. INTRODUCTION

Prasad et al. (2021) emphasize that financial markets fundamentally depend on
investors’ ability to process information, assess risk, and allocate capital efficiently. In this
context, the Efficient Market Hypothesis (EMH) posits that asset prices fully and promptly
reflect all publicly available information because investors are assumed to be homogeneous,
rational agents who update beliefs and trade without frictions (Fama, 1970). Under this
hypothesis, stock prices reflect fundamental values derived from expected cash flows and risk
exposure, and return differentials are primarily interpreted as compensation for bearing
systematic risk (Farooq et al., 2025).

However, a large body of empirical and theoretical research challenges these
assumptions by documenting persistent deviations from rational pricing, including delayed
price reactions, excessive volatility, under-diversification, and heterogeneous participation
across investor groups and countries. These anomalies have motivated the rise of behavioral
finance, which integrates insights from psychology and sociology to explain systematic
departures from fully rational behavior (Cheng et al., 2021; Hans et al., 2024). In particular,
Prospect Theory, developed by Kahneman and Tversky (1979), and related behavioral
frameworks such as limited attention and heuristic-driven decision-making models emphasize
bounded rationality, loss aversion, and reference dependence, suggesting that investors differ
substantially in their ability to process complex financial information. These behavioral biases
have important implications for pricing dynamics and return outcomes (Drake et al., 2016;
Kahneman & Tversky, 1979).
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According to Mohd Padil et al. (2021), financial literacy has emerged as a determinant
of investment behavior and performance, particularly within behavioral finance frameworks
that emphasize cognitive limitations and systematic biases. Financial literacy refers to
individuals’ understanding of financial concepts and their ability to apply this knowledge to
saving, investing, borrowing, and risk management decisions (Mohd Padil et al., 2021). As
financial markets have become increasingly complex due to financial liberalization,
digitalization, and the growing responsibility placed on individuals for wealth management,
the relevance of financial literacy has increased substantially (Arjun & Subramanian, 2024).

From a behavioral perspective, theories such as Prospect Theory from Kahneman and
Tversky (1979), limited attention models according to Hirshleifer and Teoh (2003), and
heuristic-based decision-making frameworks suggest that individuals face constraints in
processing information, rely on mental shortcuts, and evaluate outcomes relative to reference
points. Thus, financial literacy mitigate these constraints by enhancing individuals’ capacity
to interpret financial information, recognize biases, and make more informed decisions.
Nevertheless, despite these structural changes, evidence consistently shows that financial
literacy remains limited across populations, even in advanced economies (Zheng et al., 2024).

Prior research indicates that financially literate investors are more likely to participate
in stock markets, hold diversified portfolios, adjust risk exposure dynamically, and achieve
superior investment outcomes over time (Bianchi, 2018; Stolper & Walter, 2017). Consistent
with behavioral learning and information-processing theories, more sophisticated investors
are better equipped to interpret accounting disclosures, evaluate complex financial signals,
and integrate information from multiple sources when forming expectations. In contrast,
investors with lower financial literacy are more susceptible to behavioral biases emphasized
in behavioral finance, including anchoring, conservatism, overconfidence, and herding, which
are commonly associated with heuristic-driven behavior and limited attention. These biases
can lead to delayed, incomplete, or suboptimal responses to new information (Hans et al.,
2024). Cross-country evidence further suggests that differences in stock market participation
and performance are shaped not only by institutional factors but also by financial knowledge,
trust in financial systems, and cultural attitudes toward risk, reinforcing the role of financial
literacy as a channel through which behavioral biases affect market outcomes (Gerrans et al.,
2023).

Corporate fraud represents a particularly disruptive informational event in this context.
From an agency theory perspective, fraud arises when managers exploit information
asymmetries to pursue private benefits, often in environments characterized by weak
governance and ineffective monitoring (Richardson et al., 2022). Fraudulent financial
reporting, whether driven by intentional manipulation or deficiencies in internal controls,
undermines the credibility of accounting information, exacerbates information asymmetry,
and increases perceived firm risk (Farooq et al., 2025; Ismail et al., 2021). Empirical evidence
consistently documents adverse stock price reactions, increased volatility, and long-term
valuation penalties following fraud revelations and financial restatements (Blanco et al., 2023;
Robbani & Bhuyan, 2010).

Thus, fraud disclosures impose substantial cognitive demands on investors. Unlike
routine earnings announcements, fraud-related information is complex, ambiguous, and often
unfolds over time, requiring investors to disentangle transitory shocks from fundamental
impairments (Files et al., 2009; Yin & Sun, 2021). Limited Attention Theory (LAT) suggests
that such complexity strains investors’ cognitive capacity, delaying price discovery and
amplifying heterogeneous responses (Files et al., 2009; Goodwin et al., 2020). Dual-process
theory further predicts that less sophisticated investors rely more heavily on intuitive,
heuristic-based processing. In contrast, more qualified investors engage in analytical
reasoning, integrating new disclosures with prior information (Reimsbach et al., 2020).

www.congressousp.fipecafi.org



269 Theme: Accounting, Technology and Sustainability: shaping the future
research and practice
USP International
Conference on Accounting

Fraud also represents a shock to trust and reputation. Trust in financial disclosures,
advisors, and institutions is important in investment decisions, and fraud erodes this trust,
discouraging participation and increasing risk aversion, particularly among financially
illiterate investors (Giannetti & Wang, 2016). Crisis management and reputation theories
suggest that investor reactions depend not only on the fraud itself, but also on how investors
interpret enforcement actions, governance signals, and remedial responses (Dong & Wang,
2023; Wynes, 2022). In this environment, investors increasingly rely on mosaic-style
information processing, combining financial statements, governance indicators, media
coverage, and historical firm behavior to reassess firm value (Cheynel & Levine, 2020).

Despite the growing literature on investor sophistication and corporate misconduct,
relatively little is known about how fraud alters the pricing advantages typically associated
with higher financial literacy. While financially literate investors are generally expected to
process information more efficiently and earn superior returns, fraud fundamentally degrades
the information environment by increasing uncertainty and weakening disclosure credibility.
On the one hand, fraud may amplify the informational advantage of more qualified investors,
who are better able to evaluate the severity of misconduct and revise expectations
accordingly. On the other hand, heightened noise, distrust, and behavioral responses may
attenuate this advantage, reducing the effectiveness of financial literacy in generating superior
returns (Giannetti & Wang, 2016; Hans et al., 2024).

This study addresses this gap by examining how financial literacy influences stock
returns and how this relationship changes in the presence of corporate fraud. By explicitly
treating fraud as a contextual shock to the information environment, the analysis moves
beyond average market reactions and focuses on differential investor responses under
conditions of informational stress. Drawing on insights from behavioral finance, agency
theory, limited attention, and mosaic information-processing frameworks, we argue that
financial literacy generally enhances investors’ ability to assess risk and interpret disclosures,
but that its positive effect on returns weakens when fraud undermines the reliability of
financial information.

Accordingly, this study seeks to answer the following research question: How does
financial literacy influence stock returns, and how does this relationship change when
corporate fraud is present? By addressing this question, we contribute to the literature on
investor heterogeneity, market efficiency, and corporate misconduct, offering a more nuanced
understanding of how financial sophistication shapes pricing dynamics in environments
characterized by heightened uncertainty and compromised disclosure credibility.

Our results show that the relationship between financial literacy and stock returns is
economically meaningful yet fundamentally contingent on the integrity of the surrounding
information environment. Using two distinct country-level measures of financial literacy, we
find that one, more structural dimension of literacy is positively associated with
contemporaneous stock returns, consistent with the notion that financially sophisticated
investor bases facilitate more efficient pricing under normal conditions. By contrast, an
alternative, time-varying financial literacy measure exhibits a negative association with
returns, underscoring that financial literacy is not a unidimensional construct and that
different proxies capture distinct market signals. Significantly, when corporate fraud is
introduced as an informational shock, the pricing advantages typically associated with
financial literacy can weaken or even reverse. While interaction-based models indicate that
financial literacy does not systematically shield firms from fraud-related mispricing, stratified
analyses reveal substantial heterogeneity. Fraud is penalized more severely in specific literacy
environments, particularly those characterized by weaker dimensions of financial literacy.
These findings suggest that financial literacy enhances market efficiency only when the
credibility of the information environment remains intact.
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This study contributes to the accounting and finance literature by refining our
understanding of how investor sophistication interacts with disruptions to the information
environment. Prior research often treats financial literacy as a uniformly beneficial attribute
that improves information processing and market efficiency. Our evidence challenges this
view by demonstrating that the valuation benefits of financial literacy are conditional and
fragile when disclosure credibility is compromised by corporate fraud. Drawing on insights
from behavioral finance, LAT, and Mosaic Theory, we show that even financially
sophisticated investors face binding cognitive and informational constraints in the presence of
fraud. Rather than eliminating mispricing, higher levels of financial literacy alter how
investors process, interpret, and weight fragmented, noisy, and potentially unreliable
information. In doing so, this study identifies a boundary condition for theories linking
investor sophistication to market efficiency.

From an empirical and practical perspective, this paper provides novel evidence that
financial literacy does not uniformly mitigate the market consequences of corporate fraud and
may, in specific contexts, amplify adverse price reactions. These findings carry important
implications for regulators, standard setters, and policymakers. While initiatives to improve
financial literacy are valuable, they are insufficient to safeguard market efficiency in the
presence of misconduct. Preserving the integrity of financial markets requires vigorous
enforcement, credible disclosures, and robust governance mechanisms. For practitioners and
investors, our results underscore that even in highly sophisticated markets, corporate fraud
represents a fundamental breakdown of the information infrastructure, limiting the
effectiveness of superior knowledge and reaffirming the importance of trust in financial
reporting.

2. THEORETICAL BACKGROUND AND HYPOTHESIS DEVELOPMENT

Traditional finance theory, as an umbrella term encompassing the Efficient Market
Hypothesis, Modern Portfolio Theory, and standard asset pricing models, is grounded in the
assumptions of rational decision-making, complete information, and market efficiency (Fama,
1970; Sharpe, 1991). Under this framework, investors are expected to process all available
information accurately and instantaneously, leading asset prices to reflect fundamental values
derived from expected cash flows, growth prospects, and risk exposure (Farooq et al., 2025).
Stock returns, therefore, represent compensation for bearing systematic risk, and deviations
from intrinsic value are assumed to be temporary (Aladwan, 2025).

However, a substantial body of empirical evidence has documented persistent
deviations from these assumptions, including excessive volatility, under-diversification,
delayed price reactions, and heterogeneous stock market participation across countries and
investor groups. These anomalies have motivated the development of behavioral finance in
De Bondt and Thaler, (1985), Kahneman and Tversky (1979), and Shiller (1987), which
integrates insights from psychology and sociology to explain systematic departures from
entirely rational behavior (Hans et al., 2024).

Behavioral finance posits that investors operate under bounded rationality (Simon,
1955) and rely on heuristics (Tversky & Kahneman, 1974) to navigate complex, uncertain
environments. While such heuristics reduce cognitive effort, they frequently lead to
predictable biases that distort expectations, risk perception, and ultimately investment
performance. Importantly, these behavioral distortions are observed among both individual
and institutional investors (Drake et al., 2016; Hirshleifer, 2001), although their magnitude
varies with investor sophistication and financial knowledge (Sharma & Kumar, 2019).

Cross-country evidence further illustrates the limits of purely rational explanations.
Stock market participation rates differ markedly across economies with comparable income
levels and market development, reflecting not only institutional factors but also differences in
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financial literacy, trust in financial systems, and cultural attitudes toward risk (Gerrans et al.,
2023).

Behavioral finance identifies several cognitive and emotional biases that
systematically influence investment decisions. According to Tversky and Kahneman (1974),
anchoring bias leads investors to rely excessively on initial information, resulting in
underreaction to new disclosures. Odean (1998) includes in the discussion that
overconfidence causes investors to overestimate their informational advantage and
underestimate risks, often leading to excessive trading and inferior performance. The
disposition effect reflects investors’ tendency to realize gains too early while retaining losing
positions, driven by regret aversion and pride-seeking behavior (Hans et al., 2024).

Herding behavior further exacerbates mispricing by encouraging investors to follow
collective actions rather than independent analysis, contributing to bubbles and crashes (Li et
al., 2017). Representativeness bias leads investors to extrapolate recent performance into the
future, while conservatism bias delays belief updating in response to new information,
causing prices to adjust slowly to earnings news. Misinterpretations of randomness, such as
the gambler’s fallacy, distort expectations by leading investors to infer patterns from events
that are statistically independent (Shavit et al., 2010).

These biases are particularly relevant in periods of heightened uncertainty, when
investors rely more heavily on heuristics. The impact of behavioral biases is not uniform
across investors. More sophisticated and financially literate investors are better equipped to
recognize and mitigate these biases (Campbell, 2006; Lusardi & Mitchell, 2011), whereas less
sophisticated investors are more prone to emotional reactions and suboptimal decision-
making (Hans et al., 2024).

Financial literacy refers to an individual’s understanding of financial concepts and
their ability to apply this knowledge to personal financial decisions, including saving,
investing, borrowing, and risk management (Mohd Padil et al., 2021). Singh and Misra (2022)
add that financial education represents the process through which such knowledge and
competencies are developed, ultimately enhancing individuals’ financial literacy and well-
being.

Although the term “financial literacy” dates back to the late eighteenth century
according to Arjun and Subramanian (2024), it gained prominence in academic research only
in the 1990s, coinciding with profound structural changes in financial markets. Financial
liberalization, reduced reliance on public pension systems, increased product complexity, and
rapid digitalization have shifted greater responsibility for wealth management to individuals
(Arjun & Subramanian, 2024).

Despite this increased responsibility, Zheng et al. (2024) evidence consistently
indicates that financial literacy levels remain insufficient across populations, even in
advanced economies. Individuals with low financial literacy are less likely to participate in
stock markets, exhibit weaker retirement planning, face budgeting difficulties, and rely more
heavily on informal borrowing mechanisms (Zheng et al., 2024). Conversely, higher financial
literacy is associated with responsible financial behavior, improved credit management, better
portfolio diversification, and greater wealth accumulation (Prasad et al., 2021; Stolper &
Walter, 2017).

Significantly, financial literacy extends beyond formal education. According to
Stolper and Walter (2017), income, professional background, workplace exposure, and
investment experience shape financial competence. Financial professionals and experienced
investors tend to exhibit higher levels of financial literacy, underscoring the experiential
nature of financial knowledge (Bellocchi & Travaglini, 2024).

A robust finding in the literature is the positive relationship between financial literacy
and stock market participation. Financially literate and sophisticated investors are more likely
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to hold stocks and mutual funds, allocate a larger share of their portfolios to risky assets, and
adjust risk exposure in response to changing market conditions (Bianchi, 2018; Stolper &
Walter, 2017).

Financial literacy enhances investors’ ability to understand and compare financial
assets, leading to improved portfolio diversification and more efficient rebalancing strategies.
More sophisticated households tend to buy assets with higher expected returns and divest
from underperforming ones, resulting in superior realized returns over time (Bianchi, 2018).

Beyond individual outcomes, stock market participation has important distributional
consequences. Since equity returns disproportionately accrue to participating households,
limited participation exacerbates wealth and income inequality. As participation is shaped by
policy-relevant factors such as financial education, investor protection, and trust in financial
institutions, improving financial literacy emerges as a mechanism for promoting inclusive
financial development (Menkhoff & Westermann, 2025). These arguments suggest that
financial literacy improves investors’ ability to evaluate risk-return trade-offs, thereby leading
to superior stock performance (our first hypothesis).

H1. Financial literacy is positively associated with stock returns.

Corporate fraud represents a severe breakdown of the financial reporting environment,
undermining disclosure credibility and market efficiency. From an agency theory perspective,
fraud arises when managers exploit informational asymmetries to pursue private benefits,
particularly when governance mechanisms are weak and compensation incentives are
misaligned (Richardson et al., 2022).

Fraudulent financial reporting may involve intentional manipulation to meet earnings
targets or secure bonuses, as well as misstatements resulting from deficient internal controls
(Farooq et al., 2025; Ismail et al., 2021). Regardless of intent, fraud increases information
asymmetry and perceived risk, leading to sharp adverse stock price reactions when
misconduct is revealed (Blanco et al., 2023).

Empirical studies across different institutional contexts document significant price
declines and increased volatility following restatement and fraud announcements (Robbani &
Bhuyan, 2010; Zhu & Hu, 2010). Fraud revelations also lead to tighter financing conditions,
higher borrowing costs, and long-lasting reputational damage, reflecting investor
reassessment of firm value and risk (Karajian & Ullah, 2022).

From a capital market perspective, fraud revelations alter both the demand and supply
of the firm’s equity by increasing perceived risk and revising investors’ expectations about
future cash flows. The disclosure of fraud heightens uncertainty regarding earnings quality,
governance effectiveness, and the credibility of financial information, thereby increasing
information risk (Easley & O’hara, 2004). As a result, risk-averse investors reduce their
demand for the firm’s stock or require a higher expected return as compensation for bearing
additional risk, which is reflected in a higher cost of equity (Fama, 1970). Simultaneously,
reputational damage, potential legal penalties, and regulatory scrutiny negatively affect
expected future cash flows and growth opportunities, leading investors to downwardly revise
fundamental valuations (Karpoff, 2021). These adjustments generate an immediate decline in
stock prices as markets incorporate higher risk premia and lower expected cash flows into
asset prices, consistent with standard asset pricing theory. Accordingly, in hypothesis 2,
corporate fraud is expected to adversely affect stock performance through its impact on
investors’ risk perceptions, equity demand, and price expectations.

H2. Corporate fraud is associated with negative stock returns.

While traditional finance assumes immediate and rational processing of disclosures,
growing evidence supports the LAT, which posits that investors face cognitive and
informational constraints that prevent complete and instantaneous assimilation of complex
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information (Files et al., 2009). This limitation is particularly salient in the context of fraud
and restatements, which often involve technical accounting details (Singh & Misra, 2022).

Dual-process theory further explains heterogeneity in investor responses. Less
sophisticated investors tend to rely on intuitive, heuristic-driven processing, making them
more susceptible to emotional reactions and misinterpretation of disclosures. In contrast, more
qualified investors are more likely to engage in analytical processing, integrating new
information with prior knowledge and adjusting expectations accordingly (Reimsbach et al.,
2020).

Fraud also represents a reputational and trust shock. Trust in financial information
sources, advisors, and institutions positively influences investment decisions, whereas fraud
erodes trust and discourages participation, particularly among financially illiterate households
(Giannetti & Wang, 2016). Crisis management and reputation theories suggest that
managerial communication strategies and remedial actions shape investor reactions, with
transparent and timely responses mitigating adverse effects (Dong & Wang, 2023; Wynes,
2022).

Integrating these perspectives in Cheynel and Levine (2020), Mosaic Theory is a
unifying framework. Mosaic theory posits that investors form expectations by combining
information from multiple sources, such as financial statements, disclosures, media reports,
analyst opinions, governance signals, and historical firm behavior, rather than relying on
isolated disclosures (Cheynel & Levine, 2020).

This framework is particularly effective in distinguishing investor types. More
qualified investors are better equipped to construct and update complex informational
mosaics, enabling them to filter noise, recognize fraud-related risks, and identify long-term
value implications. Less sophisticated investors, by contrast, may overweight salient but
incomplete signals, such as headlines, leading to suboptimal decisions (Valiyan et al., 2021).

Empirical evidence in Goodwin et al. (2020) combining Efficient Market Hypothesis
and LAT supports this view, showing that attention constraints and processing costs delay
price discovery and contribute to heterogenecous market reactions. Bibliometric analyses
further highlight the convergence between fraud disclosure research and decision-making
theories centered on cognition, trust, and information asymmetry (Files et al., 2009;
Reimsbach et al., 2020).

Financial literacy enhances investors’ ability to recognize risk, evaluate complex
financial products, and avoid fraudulent schemes (He et al., 2025). More financially literate
investors are therefore better positioned to mitigate losses and exploit mispricing
opportunities (Prasad et al., 2021).

However, corporate fraud fundamentally degrades the information environment. Fraud
increases uncertainty, weakens disclosure credibility, and amplifies behavioral responses such
as regret aversion, conservatism, and heightened risk aversion (Hans et al., 2024). Even
sophisticated investors may discount firm-specific information more heavily when fraud is
present, reducing the effectiveness of financial literacy in generating superior returns (Singh
& Misra, 2022). Thus, while financial literacy generally improves investment performance, its
positive effect is expected to weaken in the presence of corporate fraud (Hypothesis 3).

H3. The positive relationship between financial literacy and stock returns becomes weaker
when corporate fraud is present.

3. RESEARCH DESIGN

Our empirical analyses rely on an international panel dataset comprising 7,317 firm-
year observations from 652 publicly traded companies across 37 countries over the period
from 2003 to 2024. The cross-country and longitudinal structure of the sample provides
substantial variation in financial literacy levels, institutional environments, and firms’
exposure to fraud-related disclosures, which is essential for identifying both direct and
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moderating effects. Country- and Firm-level data are obtained from Audit Analytics,
TheGlobalEconomy.com, The World Bank, and Standard & Poor’s databases.

To examine how financial literacy shapes stock market outcomes and how this
relationship is affected by the presence of corporate fraud, we estimate the baseline empirical
specification presented in Equation (1). The model relates firm-level stock returns to country-
level financial literacy, firm-level fraud disclosures, and their interaction, while controlling
for a comprehensive set of firm characteristics, institutional factors, and market conditions.
This specification allows us to assess both the direct effect of financial literacy on stock
returns and its moderating role in environments characterized by compromised information
credibility due to fraud. By explicitly linking financial literacy to fraud disclosures, the model
captures whether investors’ ability to process and act on financial information mitigates or
amplifies market reactions when firms are associated with fraudulent activities. All
continuous variables were winsorized between the 2nd and 98th percentiles.

StockReturn,, = a + B,FinLit; + B,Fraud;, + B;FinLit = Fraud;, + controls + ¢ (Eq.1)
where StockReturn;; represents the stock return of firm i in period t, measured alternatively as simple returns
(Ret) or logarithmic returns (Ret,). FinLit; denotes the level of financial literacy in country j in year t, proxied
by either FinLitl, a time-invariant survey-based measure following Klapper et al. (2015), or FinLit2, a time-
varying index constructed via principal component analysis using country-level indicators of education, financial
access, and risk management. Fraud; is an indicator variable equal to one if firm i discloses the existence of
fraudulent activities during period t, and zero otherwise, based on mandatory disclosures under Section 302 of
the Sarbanes—Oxley Act. FinLit,*Fraud, captures the moderating effect of financial literacy on the association
between fraud disclosures and stock returns. controls include firm-level characteristics (e.g., size, profitability,
growth, liquidity, cash flows, audit quality), corporate life-cycle indicators, country-level governance measures,
and stock market development variables. & is the idiosyncratic error term.

The dependent variable is measured alternatively using simple returns and logarithmic
returns, as defined in Equations (2) and (3). Using multiple return specifications mitigates
concerns that the results are driven by the functional form of the return measure and aligns
with prior capital markets research. Financial literacy is proxied using two complementary
measures: a time-invariant country-level indicator based on survey evidence (FinLitl) and a
time-varying country—year index constructed via principal component analysis (FinLit2).
Fraud captures formally disclosed instances of fraudulent activities in accordance with
Section 302 of the Sarbanes—Oxley Act. All models include industry and year fixed effects,
along with a set of control variables, to isolate the incremental effects of financial literacy and
fraud on stock returns.

To examine market outcomes, following Hudson and Gregoriou (2015), we construct
two alternative measures of stock returns based on firms’ closing share prices. Using multiple
return definitions mitigates concerns that our findings are driven by the specific functional
form of the return measure (Campbell et al., 1998).

First, we compute simple stock returns (Ref), defined as the percentage change in the
firm’s closing price between two consecutive trading periods:

Pi't Il P!'t—l
Py
where P;; denotes the closing price of firm i at time t.

This measure captures the raw economic gain or loss experienced by investors over
the period and is intuitive from an investor’s perspective. Simple returns are commonly used
in short-horizon analyses, particularly in event-study settings where price changes are small
and economically interpretable (MacKinlay, 1997). Second, we compute logarithmic stock
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returns (Retig), defined as the natural logarithm of the ratio between consecutive closing
prices:
Ret,,,. =1In Fie (Eq.3)
logi: P .

it—1

Logarithmic returns possess desirable statistical properties for econometric analysis.
They approximate continuously compounded returns, reduce sensitivity to extreme price
movements, and typically exhibit improved distributional symmetry, which facilitates
inference in panel regressions and multivariate settings (Campbell et al., 1998; Hudson &
Gregoriou, 2015). These properties are relevant in environments characterized by heightened
uncertainty and information frictions, such as those involving corporate fraud, where return
distributions may be more skewed and prone to outliers.

Both return measures are calculated at the firm level after sorting observations by firm
and trading date, ensuring that returns are free from look-ahead bias. The first observation for
each firm is excluded due to the unavailability of lagged prices. In the empirical analyses,
logarithmic returns are employed as the primary dependent variable, given their superior
econometric properties, while simple returns are used as a complementary specification to
assess the economic interpretability and robustness of the findings. Although consistent with
more conservative scaling, the statistical significance is naturally weaker when using
logarithmic returns (Drake et al., 2017).

Fraud is an indicator variable equal to 1 if the firm discloses fraudulent activities
during the fiscal year and zero otherwise. Consistent with prior literature, fraud is identified
based on mandatory disclosures made under Section 302 of the Sarbanes—Oxley Act, which
requires senior executives to certify the accuracy of financial statements and to report any
detected fraud, including cases involving management or employees with significant
responsibility for internal controls. This regulatory requirement ensures that the measure
captures formally identified and acknowledged instances of fraud, rather than suspected or
informal allegations, thereby aligning the proxy with established compliance standards (Chen
& Chen, 2024). Information on specific accounting frauds, irregularities, or
misrepresentations identified in the assessment of disclosure controls is obtained from the
Audit Analytics database, which systematically compiles these disclosures for publicly traded
firms.

3.1 Measurement of Financial Literacy

FinLitl is a country-level measure of financial literacy constructed following Klapper
et al. (2015) and based on the 2014 Standard & Poor’s Global Survey. The survey collected
nationally representative responses from individuals across 143 countries, assessing basic
financial knowledge through questions covering four core concepts: risk diversification,
inflation, interest rates, and interest compounding. FinlLitl is defined as the share of
respondents in each country who correctly answer at least 3 of the four questions. As such, the
measure captures population-level proficiency in fundamental financial concepts essential to
informed investment and saving decisions. In this study, FinLitl is treated as a time-invariant
indicator reflecting persistent cross-country differences in investor sophistication and the
informational capacity of national financial systems. The use of a globally harmonized survey
design ensures cross-country comparability. It supports the interpretation of financial literacy
as a structural characteristic of the investment environment rather than a short-term outcome
of transitory educational or policy interventions.

Following Jia et al. (2024), we construct a time-varying, country-year measure of
citizens’ financial literacy, denoted FinLit2. This index aims to capture the multidimensional
nature of financial literacy, broadly defined as individuals’ knowledge and understanding of
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financial concepts and risks, as well as their ability to apply such knowledge to make effective
financial decisions (Lusardi & Mitchell, 2011).

Consistent with the prior literature, we proxy financial literacy using four country-
level indicators that jointly reflect educational attainment, access to financial services,
engagement with financial products, and the use of risk management instruments.
Specifically, we employ: (i) public spending on education as a percentage of GDP (Public
Education); (ii) the gross tertiary education enrollment ratio (Tertiary Enrollment); (iii) the
ratio of non-life insurance premium volume to GDP (Non-life Insurance); and (iv) the number
of commercial bank branches per 100,000 adults (Bank Branches). All variables are obtained
from TheGlobalEconomy.com.

These indicators align with the four core dimensions of financial literacy proposed by
Huston (2010). Public Education and Tertiary Enrollment capture individuals’ foundational
financial knowledge; Bank Branches proxy for individuals’ ability to access and use financial
services and investment-related products. Non-life Insurance reflects individuals’ engagement
with insurance and other risk management instruments. To aggregate these measures into a
single index, we perform a principal component analysis (PCA) at the country—year level.
Prior to extraction, all variables are standardized to have a mean of 0 and a variance of 1.

We retain the first principal component (PC1) as our primary measure of financial
literacy (FinLit2), as it accounts for the largest share of the common variation across the six
indicators. The first principal component has an eigenvalue of 1.33 and explains
approximately 44% of the total variance, suggesting a strong underlying latent factor. The
Kaiser—Meyer—Olkin (KMO) measure of sampling adequacy is 0.59. All four indicators load
positively on the first principal component, with extreme loadings for Public Education,
Tertiary Enrollment, and Non-life Insurance. The magnitude and sign of the loadings indicate
that PC1 captures a broad dimension of financial literacy encompassing educational
attainment, access to and use of financial services, financial infrastructure, and participation in
risk management instruments. Subsequent components explain substantially smaller
proportions of the total variance and are therefore not retained.

Accordingly, we define FinLit2 as the standardized score of the first principal
component. Higher values of FinLit2 indicate higher levels of financial literacy at the
country—year level. Since the underlying variables are standardized prior to the PCA, the
index captures relative differences in financial literacy across country-years, with positive
(negative) values reflecting above (below-average) financial literacy within the sample.

3.2 Control Variables

To mitigate concerns about omitted-variable bias and isolate the effect of the variables
of interest, we include a comprehensive set of firm-level, institutional, and market-level
control variables commonly used in the accounting, auditing, and capital markets literature.

Firm-level controls include: internal control weakness (/CW) as an indicator variable
equal to one if the firm discloses material weaknesses in internal control over financial
reporting, and zero otherwise; firm size (SIZE), measured as the natural logarithm of market
capitalization at the end of the fiscal period; profitability (ROA) proxied by net income scaled
by total assets and captures firms’ operating performance and underlying economic
fundamentals (Dalwai & Salehi, 2021); revenue growth (RevGrowth), measured as the change
in trailing revenues relative to the prior period, controls for firms’ growth opportunities and
expansion dynamics, which are typically associated with higher uncertainty and disclosure
complexity.

Additional controls capture firms’ liquidity positions, financing and investment
activities, and audit-related characteristics. Cash holdings (CASH) are defined as cash and
cash equivalents scaled by total assets, reflecting firms’ liquidity and financial flexibility (Xu,
2024). Operating cash flows (CFO), measured as cash flows from operating activities scaled
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by total assets, control for the sustainability and quality of earnings. Financing activities (FIN)
are defined as net cash flows from financing activities scaled by total assets and capture firms’
reliance on external financing and capital structure adjustments. Investment activity (/nvest) is
measured as cash flows from investing activities scaled by total assets and reflects firms’
capital allocation and investment intensity. Finally, following Dalwai and Salehi (2021), Big4
is an indicator variable equal to one when the firm is audited by a Big Four audit firm, and
zero otherwise, controlling for differences in audit quality, expertise, and reputational
incentives and audit fees (AudFees) are measured as the natural logarithm of total audit fees
and proxy for audit effort and engagement complexity.

To account for systematic heterogeneity across stages of corporate development, we
include Dickinson (2011) categorical variable capturing firms’ positions in the corporate life
cycle. Specifically, LCS Introduction, LCS Growth, LCS ShakeOut, and LCS Decline
identify firms operating in the respective life-cycle stages, with the remaining stage (Mature)
serving as the reference category. These controls capture variation in firms’ risk profiles,
investment behavior, financing needs, and disclosure incentives over time.

To control for cross-country differences in institutional quality, we include two
governance indicators from the World Bank’s Worldwide Governance Indicators database
following Kraay and Kaufmann (2024). Regulatory quality (RQ) measures perceptions of the
government’s ability to formulate and implement sound policies and regulations that promote
private sector development. Higher values indicate a more effective and business-friendly
regulatory environment. Rule of law (RL) captures perceptions of the extent to which agents
have confidence in and abide by the rules of society, including contract enforcement, property
rights protection, and the quality of the legal system. Higher values reflect stronger legal
institutions and enforcement mechanisms. These institutional controls account for differences
in enforcement strength, investor protection, and regulatory effectiveness that may influence
firms’ reporting behavior, audit outcomes, and market reactions.

To capture country-level capital market conditions, we include two measures of stock
market development. Stock market return (SMreturn) reflects the annual growth rate of the
average stock market index and captures overall market performance and investor sentiment
during the period. Stock market value traded (SMtraded) is measured as the total value of
shares traded relative to GDP and serves as a proxy for market liquidity and trading activity.
Together, these variables control for differences in market depth, liquidity, and macro-
financial conditions that may affect asset prices, trading behavior, and the incorporation of
information (Menkhoff & Westermann, 2025).

4. RESULTS

The descriptive statistics (Table 1) provide an overview of the constructs employed in
the empirical analysis and indicate substantial variation across firms and institutional
environments. The final sample comprises 7,317 firm-year observations.

Table 1. Final Sample Descriptive Statistics

Panel A - Continuous variables

N Median Mean SD Min Max
Ret 7,317 0.000 0.041 0.338 -0.631 1.323
Retiog 7,317 0.000 -0.009 0.316 -0.997 0.843
FinLitl 7,317 0.570 0.520 0.138 0.280 0.680
FinLit2 7,317 -2.361 -1.675 1.558 -3.275 0.888
SIZE 7,317 20.980 20.063 3.504 0.693 24.326
ROA 7,317 0.032 -0.168 1.058 -9.501 0.427
RevGrowth 7,317 0.000 0.054 0.235 -0.475 1.382
CASH 7,317 0.094 0.149 0.153 0.000 1.000
CFO 7,317 0.070 -0.036 0.435 -6.949 0.346
FIN 7,317 -0.015 0.058 0.453 -0.332 6.196
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Invest 7,317 -0.044 0.014 0.248 -0.611 0.602
AudFees 7,317 13.950 13.450 1.810 8.139 15.331
RQ 7,317 1.300 1.095 0.682 -0.180 1.700
RL 7,317 1.550 1.107 0.753 -0.260 1.720
SMreturn 7,317 8.540 8.440 12.753 -22.350 32.650
SMtraded 7,317 118.800 142.245 88.173 42.110 319.880
Panel B - Indicator and categorical variables
N n %

Fraud 7,317 27 0.4
FinLitl 7,317

Low 2,440 33

Medium 3,100 42

High 1,777 24
FinLit2 7,317

Low 2,439 33

Medium 2,729 37

High 2,149 29
Rest 7,317 144 2.0
ICW 7,317 3,718 51
Big4 7,317 4,927 67
LCS 7,317

Introduction 1,007 14

Growth 2,004 27

Mature 2,578 35

Shake-out 735 10

Decline 993 14

Notes: The low frequency of fraud is consistent with studies based on formal regulatory disclosures. N:
observations; Ret: Simple stock return; Ret,e: Logarithmic stock return; FinLitl: Financial literacy (measure 1);
FinLit2: Financial literacy (measure 2); SIZE: Firm size; ROA: Return on assets; RevGrowth: Revenue growth;
CASH: Cash holdings; CFO: Operating cash flows; FIN: Financing cash flows; Invest: Investment activity;
AudFees: Audit fees; RQ: Regulatory quality; RL: Rule of law; SMreturn: Stock market return; SMtraded: Stock
market traded value; Fraud: Fraud indicator; FinLitl (Low, Medium, High): Financial literacy terciles (measure
1); FinLit2 (Low, Medium, High): Financial literacy terciles (measure 2); Rest: Restatement indicator; /CW:
Internal control weakness; Big4: Big Four auditor; and LCS (Introduction, Growth, Mature, Shake-out, Decline):
Life-cycle stage indicators.

Stock return measures exhibit considerable dispersion, consistent with the
heterogeneous performance of firms operating across different countries and market
conditions. While central tendency measures suggest returns are centered near zero, the wide
range between the minimum and maximum values reflects periods of pronounced negative
and positive market movements, capturing both downturns and expansionary phases. This
variation is essential for identifying differential market reactions to informational and
institutional factors.

The financial literacy constructs display meaningful cross-country heterogeneity. The
first financial literacy measure is bounded within a relatively narrow interval, suggesting
moderate dispersion across countries, whereas the second measure exhibits a broader range
and higher variability. This distinction reinforces the idea that financial literacy captures
distinct dimensions of investor sophistication and information-processing capacity. The
categorical distributions further indicate a relatively balanced allocation of observations
across low, medium, and high literacy environments, mitigating concerns about extreme
concentration in any single group and supporting the validity of subsequent heterogeneity
analyses.

Firm-level characteristics are broadly consistent with prior international accounting
and finance studies. Firm size displays substantial variation, indicating the presence of both
small and large firms in the sample. Profitability and cash flow measures show considerable
dispersion, including negative values, which is expected in a multi-country setting
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encompassing firms at different stages of their life cycles. Growth opportunities, investment
activity, financing behavior, and audit-related characteristics similarly exhibit broad
distributions, suggesting meaningful differences in firms' operating and financial policies.

Institutional quality indicators also vary substantially across observations, reflecting
differences in regulatory environments and governance frameworks across countries. This
heterogeneity supports the inclusion of institutional controls and fixed effects in the empirical
models to isolate the effects of interest.

Regarding corporate misconduct, fraud disclosures are relatively infrequent,
accounting for a small fraction of firm-year observations. This low incidence is consistent
with prior research based on formal fraud disclosures and highlights the severe, non-routine
nature of such events. The presence of restatements, internal control weaknesses, and audit
quality indicators further characterizes the informational environment in which firms operate
and underscores the relevance of governance mechanisms in shaping market outcomes.

Finally, the distribution of firms across life cycle stages indicates that the sample is not
concentrated in a single phase, allowing the analysis to account for systematic differences in
performance and risk associated with firm maturity. Overall, the descriptive statistics suggest
a rich and well-balanced dataset suitable for examining how investor sophistication and
information credibility jointly shape stock market outcomes.

The country-level statistics (Table 2) reveal substantial heterogeneity across financial
literacy, institutional quality, and stock market characteristics, underscoring the importance of
exploiting cross-country variation in the empirical analysis. Financial literacy exhibits
pronounced dispersion across countries. The survey-based measure indicates systematically
higher literacy levels in advanced economies, such as Nordic countries, Anglo-Saxon
markets, and Canada, while emerging and developing economies tend to display markedly
lower values. The time-varying literacy index further amplifies these differences, reflecting
heterogeneity in educational attainment, financial infrastructure, and engagement with
financial services over time.

Table 2. Country-level Variables by Country

Country FinLit1' FinLit2? RQ? RL? SMreturn’ SMtraded?
Argentina 0.280 -2.638(0.978) -0.603(0.285) -0.517(0.199) 36.155(30.528)  0.767(0.412)
Australia 0.640 -1.594(0.996) 1.797(0.076) 1.729(0.070) 3.454(14.090)  78.892(25.819)
Brazil 0.350 -3.904(0.839) -0.027(0.164) -0.180(0.131) 8.690(15.123)  43.271(21.458)
Canada 0.680 -2.459(0.548) 1.714(0.093) 1.743(0.077) 5.847(10.197)  87.038(15.529)
Chile 0.410 -4257(1.261) 1.421(0.068) 1.172(0.126) 9.713(16273)  16.328(5.672)
China 0280 -6.003(1.697) -0.275(0.050) -0.397(0.234) 15.843(31.789) 131.978(82.902)
Colombia 0320 -4.007(0.565) 0.282(0.087) -0.337(0.070) 1.936(13.880)  5.714(1.863)
Cyprus 0350 -2.443(0.972) 1.028(0.141) 0.827(0.213) -12.371(26.179)  0.542(0.729)
Denmark 0.710 -0.027(0.000) 1.750(0.000) 1.930(0.000) 22.930(0.000)  27.130(0.000)
France 0.520 -2.817(0.236) 1.190(0.072) 1.427(0.047) 4.562(14.970)  58.196(19.316)
Germany 0.660 -2.780(1.102) 1.638(0.094) 1.629(0.090) 9.205(15.218)  47.643(21.125)
Greece 0.450 -3.465(0.784) 0.467(0.226) 0.385(0.226) -10.681(28.653)  11.131(5.685)
Hong Kong 0.430 -5.580(0.706) 1.990(0.154) 1.616(0.104) 3.738(13.196) 614.838(156.016)
India 0.240 -6.304(1.670) -0.298(0.131) -0.042(0.054) 9.125(12.049)  52.601(18.016)
Indonesia 0320 -8.265(0.959) -0.128(0.171) -0.448(0.164) 15.723(15.789)  11.471(3.765)
Ireland 0.550 -4.370(0.705) 1.684(0.111) 1.627(0.149) 5.679(20.836)  6.343(1.802)
Israel 0.680 -3.177(0.617) 1.206(0.082) 0.965(0.089) 7.104(13.685)  25.743(11.542)
Ttaly 0370 -3.823(0.338) 0.888(0.114) 0.433(0.032) -3.247(19.506) 57.624(25.573)
Japan 0.430 -4.698(0.760) 1.254(0.130) 1.444(0.095) 6.192(17.333) 108.562(24.227)
South Korea 0330 0.316(0.845) 0.968(0.131) 1.009(0.098) 3.521(10.357)  142.071(55.695)
Luxembourg 0.530 -4.711(1.546) 1.742(0.095) 1.786(0.062) 6.368(21.513)  0.187(0.341)
Mexico 0320 -5.589(1.319) 0.176(0.185) -0.588(0.098) 7.754(16.204)  8.609(1.518)
Netherlands 0.660 -3.120(0.387) 1.744(0.044) 1.815(0.060) 4.689(17.782)  80.382(38.012)
Norway 0.710  0.028(0.000) 1.800(0.000) 1.940(0.000)  1.350(0.000)  24.880(0.000)
Panama 0270 -4.626(1.147) 0.484(0.100) -0.127(0.087) 9.286(15.558)  0.785(0.580)
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Peru 0280 -5.303(0.965) 0.418(0.100) -0.530(0.051) 0.616(12.534)  1.676(0.850)
Philippines 0250 -7.005(1.444) -0.010(0.118) -0.514(0.085) 9.645(19.007)  10.759(2.900)
Russia 0.380 -4.627(0.836) -0.430(0.102) -0.854(0.081) 2.776(7.649) 26.561(27.597)
Singapore 0.590 -5.876(0.089) 2.030(0.172) 1.736(0.098) 2.442(13.391)  81.226(44.645)
South Africa 0.420 -3.517(0.716) 0.320(0.208) 0.028(0.114) 8.402(12.894)  76.136(23.693)
Spain 0.490 -2.681(0.072) 0.946(0.080) 1.025(0.049) 13.857(10.159)  61.309(15.974)
Sweden 0.710  0.486(0.000) 1.670(0.000) 1.870(0.000) 27.380(0.000)  80.440(0.000)
Switzerland 0.570 -3.181(0.860) 1.717(0.129) 1.839(0.066) 6.406(11.757)  133.459(50.315)
Turkey 0240 -4.144(1.461) 0.185(0.178) -0.206(0.188) 10.967(18.248) 47.345(18.474)
United Arab Emirates 0.380 -3.215(0.060) 1.013(0.073) 0.725(0.091)  3.695(4.143)  12.182(3.596)
United Kingdom 0.670 -2.061(0.840) 1.665(0.129) 1.646(0.134) 4.735(11.309)  74.307(39.739)
United States 0.570  0.065(0.484) 1.445(0.153) 1.561(0.067) 10.485(8.499) 229.444(34.427)

Notes: '"Mean; 2Mean(SD). FinLitl: Financial literacy (measure 1); FinLit2: Financial literacy (measure 2); RQ:
Regulatory quality; RL: Rule of law; SMreturn: Stock market return; SMtraded: Stock market traded value.

Institutional quality indicators display a clear stratification across countries.
Economies with stronger regulatory frameworks and more effective legal enforcement
consistently exhibit higher regulatory quality and rule-of-law scores. In contrast, weaker
institutional environments are characterized by lower, and in some cases, negative scores.
This variation highlights meaningful differences in investor protection, enforcement intensity,
and disclosure credibility across jurisdictions.

Stock market characteristics also vary widely across countries. Average market returns
display considerable dispersion and volatility, reflecting differences in macroeconomic
conditions, market cycles, and exposure to global shocks. Measures of market liquidity and
trading activity similarly show extreme cross-country variation, with highly developed
financial centers exhibiting substantially deeper and more liquid markets relative to smaller or
emerging economies. Taken together, these patterns confirm that the sample spans a broad
range of informational, institutional, and market environments, providing a suitable setting to
examine how financial literacy interacts with corporate fraud and institutional conditions in
shaping stock return outcomes.

Table 3 reports the baseline results examining the association between financial
literacy and stock returns, using both simple returns (Ref) and logarithmic returns (Retig) as
dependent variables. All specifications include industry and year fixed effects, along with a
comprehensive set of country- and firm-level control variables.

Table 3. Financial Literacy and Stock Returns: Baseline Results

Ret Retigg Ret Retigg
Panel A
FinLitl 0.313*** (0.088) 0.136 (0.082)
FinLit2 -0.018** (0.005) -0.010 (0.005)
R2 0.063 0.071 0.063 0.071
adj.R2 0.038 0.047 0.038 0.047
p.value 0.000 0.000 0.000 0.000
Panel B
FinLit1(medium) 0.040 (0.025) 0.044 (0.023)
FinLit1(high) 0.087*** (0.023) 0.040 (0.021)
FinLit2(medium) 0.041** (0.013) 0.036** (0.012)
FinLit2(high) -0.012 (0.017) -0.006 (0.016)
R2 0.064 0.072 0.064 0.073
adj.R2 0.039 0.047 0.039 0.048
p-value 0.000 0.000 0.000 0.000
N 7,317 7,317 7,317 7,317
IndustryFE Yes Yes Yes Yes
YearFE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
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Notes:*** ** * represents statistical significance at 0.1%, 1% and 5%, respectively. Clustered robust standard
errors in all estimations.

When financial literacy is modeled as a continuous variable, FinLitl, a time-invariant
country-level proxy, exhibits a positive and statistically significant association with stock
returns. Specifically, the coefficient on FinLitl is positive and highly significant in the return
specification (f = 0.313, p < 0.001), indicating that firms operating in countries with higher
baseline levels of financial literacy experience superior contemporaneous stock performance.
This finding is consistent with behavioral finance arguments suggesting that a financially
sophisticated investor base enhances information processing, reduces heuristic-driven
behavior, and improves the efficiency with which prices reflect fundamentals (Drake et al.,
2016; Hans et al., 2024).

In contrast, FinLit2, which captures time-varying changes in financial literacy at the
country-year level, is negatively and statistically significantly associated with stock returns (8
=—0.018, p < 0.01). This result suggests that short-term increases or fluctuations in financial
literacy may coincide with periods of economic uncertainty, regulatory adjustment, or post-
crisis learning processes rather than reflecting stable improvements in investor sophistication.
Behavioral and institutional theories posit that such environments are characterized by
heightened risk aversion and cautious trading behavior, which can temporarily depress returns
(Giannetti & Wang, 2016; Zheng et al., 2024). Taken together, these results indicate that
stable, structural financial literacy (FinLitl) is conducive to higher simple returns, whereas
transitory changes in financial literacy (FinLit2) are associated with short-term market
frictions.

To further explore heterogeneity in the effects of financial literacy, Table 3 — Panel B
also reports estimates based on categorical literacy classifications, with low financial literacy
serving as the reference category. The results provide empirical support for Hypothesis 1,
which predicts a positive relationship between financial literacy and stock returns. The results
reveal a pronounced nonlinear pattern. For FinLitl, firms operating in high-literacy
environments earn significantly higher returns than those in low-literacy countries (§ = 0.087,
p < 0.001), while the coefficient for the medium-literacy category is positive but statistically
insignificant. This pattern provides strong evidence of a threshold effect, whereby financial
literacy translates into superior market outcomes only once a sufficiently high level of
investor sophistication is reached. This finding aligns with Limited Attention Theory and
dual-process models, which emphasize that meaningful reductions in cognitive constraints
require substantial improvements in analytical capacity (Files et al., 2009; Reimsbach et al.,
2020).

For FinLit2, the categorical results further reinforce this interpretation. In low-literacy
environments, medium levels of FinLit2 are positively and significantly associated with
returns (B = 0.041, p < 0.01), whereas the coefficient for the high category is not statistically
significant. This pattern suggests that moderate improvements in time-varying financial
literacy may initially enhance market functioning, but more pronounced fluctuations do not
generate comparable pricing benefits. Collectively, these findings indicate that financial
literacy matters for stock returns, but its effects are nonlinear and depend primarily on
whether it reflects a stable institutional environment or short-term informational adjustments.

Table 4 presents the results examining the relationship between corporate fraud and
stock returns, addressing Hypothesis 2. The dependent variables remain simple: logarithmic
stock returns, and the models include contemporaneous fraud indicators as well as lagged
fraud variables up to 4 years.

Table 4. Stock Market Effects of Corporate Fraud and Lagged Fraud Disclosures
Ret Retioe Ret Retjoq
Fraud 0.207* (0.086) 0.169* (0.080) 0.301** (0.107) 0.241* (0.100)
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Fraud lagl -0.046 (0.117) -0.008 (0.109)
Fraud lag2 -0.149 (0.108) -0.148 (0.101)
Fraud lag3 -0.106 (0.109) -0.096 (0.101)
Fraud lag4 0.127 (0.104) 0.111 (0.097)
N 7,317 7,317 7,317 7,317
IndustryFE Yes Yes Yes Yes
YearFE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
R2 0.062 0.072 0.063 0.072
adj.R2 0.037 0.047 0.038 0.047
p.value 0.000 0.000 0.000 0.000

Notes:*** ** * represents statistical significance at 0.1%, 1% and 5%, respectively. Clustered robust standard
errors in all estimations.

The estimates show that fraud is positively and statistically significantly associated
with contemporaneous stock returns, with coefficients ranging from 0.207 (p < 0.05) to 0.301
(p < 0.01), depending on the specification. This evidence suggests that, prior to detection or
public revelation, fraudulent firms may experience temporarily inflated stock prices.
Following Richardson et al. (2022), such findings are consistent with agency theory, which
argues that managers can exploit information asymmetries to sustain overvaluation and
conceal underlying performance problems in the short run.

In contrast, the lagged fraud indicators are generally statistically insignificant across
specifications, indicating that fraud-related mispricing does not persist once information is
gradually incorporated through disclosures, investigations, or restatements. This pattern
supports behavioral and informational theories according to Blanco et al. (2023) and Files et
al. (2009), emphasizing delayed market discipline rather than immediate rational pricing. As
investors update beliefs and reassess firm value, prices converge toward intrinsic levels,
consistent with prior evidence on the transitory nature of fraud-induced mispricing.

Tables 4 and 5 jointly examine the interaction between financial literacy, corporate
fraud, and stock returns using complementary econometric approaches.

Table 5. Joint Effects of Financial Literacy and Corporate Fraud on Stock Returns

Ret Retjoq Ret Retjog Ret Retjog Ret Retjoq
Panel A
FinLit1 0.312%** 0.134 0.309%** 0.131
(0.088) (0.082) (0.088) (0.082)
FinLit2 -0.017%* -0.009 -0.017%%* -0.009
(0.005) (0.005) (0.005) (0.005)
Fraud 0.204* 0.168* 0.299** 0.240%* 0.194%* 0.162%* 0.292%* 0.237*
(0.086) (0.080) (0.107) (0.100) (0.086) (0.080) (0.107) (0.100)
Fraud_lagl -0.050 -0.010 -0.053 -0.012
- (0.117) (0.109) (0.117) (0.109)
Fraud_lag2 -0.143 -0.146 -0.152 -0.150
- (0.108) (0.101) (0.108) (0.101)
Fraud_lag3 -0.104 -0.095 -0.104 -0.095
- (0.109) (0.101) (0.109) (0.101)
Fraud_lagd 0.119 0.108 0.124 0.110
- (0.104) (0.097) (0.104) (0.097)
R2 0.064 0.072 0.065 0.073 0.064 0.072 0.064 0.073
adj.R2 0.039 0.047 0.039 0.047 0.039 0.047 0.039 0.047
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Panel B

. . 0041 0045 0040 0044
FinLitl(medium) >0 0023)  (0.025)  (0.023)
S 0.087%* 0039  0.086***  0.039
FinLitl(high) " 023)  (0.021)  (0.023)  (0.021)
FinLit2(medium) 0.042%%  0.037%%  0.041%*  0.036%*
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0.013)  (0.012)  (0.013)  (0.012)
-0.010 -0.005 -0.010 -0.005

FinLit2(high) 0.017)  (0.016)  (0.017)  (0.016)
Fraud 0.201* 0.171*  0.299**  (0.243* 0.210%* 0.172%* 0.302%* 0.243%*
(0.086) (0.080) (0.107) (0.100) (0.086) (0.080) (0.107) (0.100)
Fraud lagl -0.051 -0.011 -0.042 -0.005
- (0.117) (0.109) (0.117) (0.109)
Fraud lag? -0.146 -0.145 -0.146 -0.145
- (0.108) (0.101) (0.108) (0.101)
Fraud_lag3 -0.105 -0.094 -0.105 -0.095
- (0.109) (0.101) (0.108) (0.101)
Fraud lag4 0.118 0.108 0.118 0.104
- (0.104) (0.097) (0.104) (0.097)
R2 0.064 0.072 0.065 0.073 0.065 0.074 0.066 0.074
adj.R2 0.039 0.047 0.040 0.047 0.040 0.049 0.040 0.049
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
N 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317
IndustryFE Yes Yes Yes Yes Yes Yes Yes Yes
YearFE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Notes:*** ** * represents statistical significance at 0.1%, 1% and 5%, respectively. Clustered robust standard
errors in all estimations.

Table 5 - Panel B adopts a stratification approach, estimating separate regressions for
firms operating in different financial literacy regimes, with low financial literacy as the
reference category. This approach allows coefficients to vary freely across regimes and
captures nonlinearities that may be obscured in linear interaction models.

Consistent with the baseline results, FinLitl remains positively associated with stock
returns, while FinLit2 retains a negative association in the continuous specifications. Notably,
the categorical estimates reveal that the positive valuation effects of FinLitl are concentrated
in high-literacy environments, where returns are significantly higher relative to low-literacy
countries (B =~ 0.086-0.087, p < 0.001). In contrast, firms operating in medium-literacy
environments do not differ statistically from those in low-literacy settings. This evidence
reinforces the notion that only sufficiently high levels of investor sophistication translate into
more efficient pricing and superior market performance.

The stratified results further show that corporate fraud is associated with significantly
higher contemporaneous returns in high-literacy subsamples relative to low-literacy
environments. At the same time, the effect is weaker or absent in low-literacy contexts. This
finding challenges the view that fraud-related mispricing is driven solely by naive investors.
Instead, even in sophisticated markets, fraud can temporarily inflate prices when investors
overestimate the credibility of disclosures or delay belief updating. This pattern is consistent
with Limited Attention Theory and Mosaic Theory, which emphasize that even well-informed
investors face cognitive and informational constraints when the reliability of signals
deteriorates (Cheynel & Levine, 2020).

Table 6 employs a continuous interaction model that explicitly includes interaction
terms between financial literacy and fraud.

The main effects largely mirror those reported in Table 5. FinLitl remains positively
and significantly related to stock returns, while FinLit2 continues to exhibit a negative
association, reinforcing support for HI1. Fraud exhibits economically meaningful coefficients,
consistent with temporary overvaluation driven by information asymmetry.

The interaction between FinLitl and Fraud is positive and economically significant,
although estimated with limited precision, suggesting that fraud-related mispricing may be
amplified in high-literacy environments. In contrast, the interaction between FinLit2 and
Fraud is statistically insignificant, indicating that short-term fluctuations in financial literacy
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do not systematically alter investor responses to fraud. Compared to the stratified approach,
the interaction model captures an average marginal moderation effect across the entire sample
and is therefore less sensitive to threshold effects.

Table 6. Financial Literacy, Corporate Fraud, and Stock Returns: Interaction Effects

Ret Retiog Ret Retiog Ret Retiog Ret Retiog
FinLit] 0.310%** 0.133 0.306%** 0.129
(0.088) (0.082) (0.088) (0.082)
L 0.783 0.660 1.467 1.196
FinLitl®Fraud 715 (0.666)  (0.780)  (0.727)
FinLit2 -0.017**  -0.009  -0.017**  -0.009
(0.005) (0.005) (0.005) (0.005)
L -0.015 -0.008 0.034 0.036
FinLit2*Fraud 0.048)  (0.045)  (0.062)  (0.057)
Fraud -0.214 -0.185 -0.434 -0.357 0.166 0.147 0.377* 0.326
(0.391) (0.365) (0.404) (0.377) (0.124) (0.116) (0.189) (0.176)
Fraud_lagl -0.129 -0.074 -0.068 -0.028
- (0.124) (0.116) (0.120) (0.112)
Fraud_lag2 -0.159 -0.158 -0.162 -0.160
- (0.108) (0.101) (0.110) (0.102)
Fraud_lag3 -0.112 -0.102 -0.112 -0.103
- (0.109) (0.101) (0.110) (0.102)
Fraud_lags 0.130 0.117 0.104 0.089
- (0.104) (0.097) (0.110) (0.102)
N 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317
IndustryFE Yes Yes Yes Yes Yes Yes Yes Yes
YearFE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.064 0.072 0.065 0.073 0.064 0.072 0.064 0.073
adj.R2 0.039 0.047 0.040 0.048 0.039 0.047 0.039 0.047
p.value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Notes:*** ** * represents statistical significance at 0.1%, 1% and 5%, respectively. Clustered robust standard
errors in all estimations.

Regarding institutional and market-level controls, the regulatory quality (RQ) and rule
of law (RL) indices do not present statistically significant effects, indicating that cross-country
institutional differences do not explain additional variation in firm-level returns beyond the
included controls and fixed effects. In contrast, aggregate stock market returns (SMreturn) are
positive and highly significant across all specifications, underscoring the strong influence of
overall market conditions on individual firm performance. The stock market value traded as a
percentage of GDP (SMtraded) does not show a statistically significant association with
returns.

Table 7 further explores heterogeneity by examining whether market reactions to fraud
vary across financial literacy categories.

Table 7. Heterogeneous Effects of Financial Literacy Levels under Corporate Fraud

Ret Retiog Ret Retiog Ret Retiog Ret Retiog
FinLitl (medium) (8:832) (8:8343‘) (8:832) (gjg;g)
FinLitlhigh) "oz QoD ©u oo
FinLitl (medium)*Fraud (8:(2%2) (8:(1)82) (833) (gégg)
FinLitl(high)*Fraud (83(3)2) (83421;) (82322) (gégg)
FinLit2(medium) o1 @0 @013 (0o
FinLit2(high) 0001 0005  -0.011  -0.005
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(0.017)  (0.016) (0.017)  (0.016)
1.140%**  0.794*  1.107**  0.770*
(0.345)  (0.322)  (0.348)  (0.325)
0.010 0.010 0.127 0.126

FinLit2(medium)*Fraud

FinLit2(high)*Fraud 0.181)  (0.169) (0.230) (0.214)
Fraud 0.113 0.079 0.106 0.073 0.128 0.114 0.160 0.137
(0.166) (0.155) (0.166) (0.155) (0.114) (0.106)  (0.122)  (0.114)
Fraud lagl -0.118 -0.072 0.000 0.020
- (0.127)  (0.118) (0.122)  (0.113)
Fraud_lag2 -0.161 -0.158 -0.145 -0.148
- (0.109)  (0.101) (0.110)  (0.102)
Fraud lag3 -0.108 -0.099 -0.106 -0.098
- (0.109)  (0.102) (0.110)  (0.102)
Fraud_lags 0.150 0.125 0.101 0.086
- (0.108)  (0.101) (0.110)  (0.102)
N 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317
IndustryFE Yes Yes Yes Yes Yes Yes Yes Yes
YearFE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.065 0.072 0.066 0.073 0.066 0.074 0.067 0.075
adj.R2 0.039 0.047 0.040 0.047 0.041 0.049 0.041 0.049
p.value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Notes:*** ** * represents statistical significance at 0.1%, 1% and 5%, respectively. Clustered robust standard
errors in all estimations.

For FinLitl, firms in high-literacy environments earn significantly higher
contemporaneous returns than low-literacy firms (B = 0.085-0.086, p < 0.001), while the
medium category is statistically indistinguishable from the low-literacy benchmark. These
results suggest that this dimension of financial literacy is positively valued by the market,
potentially reflecting more credible information environments and superior investor
monitoring.

In contrast, the results for FinLit2 reveal a markedly different pattern. In low-literacy
environments, medium levels of FinlLit2 significantly amplify the market reaction to fraud,
with a significant and positive interaction coefficient (B = 1.14, p < 0.001). This evidence
indicates that fraud disclosures trigger more substantial price adjustments in environments
characterized by moderate levels of this literacy dimension, consistent with heightened
reassessment of firm value. The interaction for high FinLit2, however, is statistically
insignificant, suggesting diminishing marginal effects at higher levels.

Overall, Table 7 demonstrates that the market consequences of fraud depend on the
underlying financial literacy environment, but this dependence is highly sensitive to how
financial literacy is measured. While one proxy enhances valuation without materially
moderating fraud-related reactions, the other significantly alters the intensity of market
responses to misconduct. These findings highlight that financial literacy improves market
efficiency only when the credibility of the information environment remains intact, thereby
providing nuanced support for Hypothesis 3.

4.2 Discussion of Results and Hypotheses

The empirical evidence provides nuanced support for the theoretical predictions of this
study. It highlights the conditional nature of the relationship among investor financial literacy,
corporate fraud, and stock market outcomes.

Consistent with Hypothesis 1, the results indicate that higher levels of financial
literacy within the investor base are associated with more favorable stock returns under
normal informational conditions. This finding aligns with prior evidence showing that
financially sophisticated investors are better equipped to interpret accounting disclosures,
assess risk—return trade-offs, and allocate capital more efficiently (Bianchi, 2018; Stolper &
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Walter, 2017). From a behavioral finance perspective, higher financial literacy mitigates the
impact of cognitive biases such as anchoring, conservatism, and representativeness,
facilitating more timely and accurate price discovery (Hans et al., 2024). At the market level,
these effects are consistent with the view that financially knowledgeable investors contribute
to improved pricing efficiency by reducing noise trading and enhancing information
aggregation.

However, the evidence also suggests that financial literacy is not a unidimensional
construct. Different dimensions of literacy capture distinct aspects of investor sophistication
and market functioning. While a more structural dimension of financial literacy appears to
support efficient pricing and higher contemporaneous returns, a more time-varying dimension
is associated with weaker or even adverse return outcomes. This pattern is consistent with
recent work emphasizing that financial literacy proxies may reflect heterogeneous channels,
including changes in participation, attention allocation, and risk-taking behavior over time
(Arjun & Subramanian, 2024; Jia et al., 2024). These findings reinforce the argument that
increases in financial literacy do not uniformly translate into superior market outcomes,
particularly in environments characterized by heightened complexity and information
overload.

Turning to Hypothesis 2, the results confirm that corporate fraud significantly disrupts
the information environment and is associated with adverse stock market outcomes. This
finding is consistent with agency theory predictions that fraud exacerbates information
asymmetry and increases perceived firm risk, leading investors to revise valuations downward
when misconduct is disclosed (Farooq et al., 2025; Richardson et al., 2022). The observed
market response aligns with extensive prior evidence documenting adverse price reactions,
increased volatility, and long-term reputational penalties following fraud revelations and
financial restatements (Blanco et al., 2023; Robbani & Bhuyan, 2010). These effects appear
concentrated around the period in which fraud-related information becomes salient,
suggesting that investors respond strongly to the initial credibility shock before gradually
incorporating additional signals.

The interaction between financial literacy and corporate fraud provides the most novel
insights of this study and directly speaks to Hypothesis 3. Contrary to the view that financial
literacy universally shields investors from adverse informational shocks, the evidence
indicates that the positive association between financial literacy and stock returns weakens
when fraud is present. This finding supports theoretical arguments drawn from Limited
Attention Theory and dual-process models, which posit that complex, ambiguous disclosures
impose cognitive burdens even on sophisticated investors (Files et al., 2009; Reimsbach et al.,
2020). Fraud-related information often unfolds gradually, involves technical accounting
details, and generates conflicting signals, thereby limiting investors’ ability to exploit their
informational advantage fully.

Moreover, the results are consistent with trust and reputation-based explanations.
Fraud represents a fundamental breach of trust in financial reporting and governance,
prompting investors to discount firm-specific information more heavily and rely on broader
heuristics or external signals (Dong & Wang, 2023; Giannetti & Wang, 2016). In such
environments, even financially literate investors may adopt more conservative valuation
strategies, reducing the incremental benefits of superior financial knowledge. This
interpretation is reinforced by Mosaic Theory, which suggests that investors combine
fragmented information from multiple sources when forming expectations, rather than relying
solely on firm disclosures (Cheynel & Levine, 2020). When the credibility of one input is
compromised, the effectiveness of the entire informational mosaic deteriorates.

Further analyses reveal substantial heterogeneity in how fraud interacts with different
dimensions of financial literacy. In particular, fraud-related penalties appear more pronounced
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in environments characterized by weaker dimensions of financial literacy, suggesting that
investor sophistication shapes not only the direction but also the intensity of market reactions.
This pattern is consistent with prior evidence that less financially knowledgeable investors
overweight salient negative signals, such as fraud headlines, and exhibit stronger behavioral
responses driven by fear, regret aversion, and heightened risk aversion (Hans et al., 2024;
Valiyan et al., 2021). At the same time, the absence of systematic insulation effects among
highly literate investors underscores the limits of financial sophistication in environments of
compromised disclosure credibility.

Taken together, the results support H1 and H2 and provide qualified support for H3,
demonstrating that financial literacy enhances market efficiency primarily when the integrity
of the information environment remains intact. When corporate fraud undermines disclosure
credibility, the pricing advantages associated with investor sophistication become fragile and,
in some cases, ineffective. These findings refine existing theories linking investor
heterogeneity to market efficiency by identifying fraud as a boundary condition and showing
that even sophisticated investors face binding cognitive and informational constraints under
heightened uncertainty.

5. CONCLUSION

Our study examines how financial literacy shapes stock return outcomes and how this
relationship changes when corporate fraud disrupts the information environment. Motivated
by growing evidence of investor heterogeneity and bounded information-processing capacity,
we conceptualize fraud as a contextual shock that degrades the credibility and usefulness of
financial disclosures. Using complementary econometric approaches, our results provide
consistent evidence that financial literacy is economically relevant for stock returns under
normal conditions, but that its benefits are substantially attenuated once firms are involved in
corporate fraud.

Across empirical specifications, the findings indicate that financially literate investor
bases are associated with higher contemporaneous stock returns, supporting the view that
superior financial knowledge enhances investors’ ability to process disclosures, assess risk—
return trade-offs, and allocate capital more efficiently. These results are consistent with
behavioral finance theories emphasizing heterogeneous sophistication and bounded
rationality, as well as prior evidence documenting superior investment outcomes among more
sophisticated investors. Importantly, the evidence reinforces the notion that departures from
full rationality are unevenly distributed across market participants and that financial literacy
shapes return dynamics in normal informational settings.

At the same time, the analysis shows that corporate fraud fundamentally alters this
relationship. Firms associated with fraud experience adverse stock return effects, consistent
with fraud representing a severe breakdown of the disclosure environment that heightens
information asymmetry and triggers market reassessment of firm value and risk. The
interaction between financial literacy and fraud reveals that the positive association between
financial literacy and returns weakens and in some settings dissipates when fraud is present.
This pattern suggests that fraud erodes the informational advantages typically enjoyed by
more sophisticated investors by degrading disclosure credibility, increasing noise, and
amplifying uncertainty in the valuation process.

From a theoretical standpoint, the results contribute to the literature by integrating
insights from behavioral finance, Limited Attention Theory, Mosaic Theory, and agency-
based explanations of misconduct. Financially literate investors are generally better positioned
to construct and update informational mosaics by combining accounting disclosures,
governance signals, and external information. However, fraud disrupts this process by
undermining the reliability of core accounting inputs. In such environments, even
sophisticated investors rationally discount firm-specific information, limiting their ability to
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translate superior information processing into abnormal returns. These findings highlight a
dangerous boundary condition: investor sophistication improves market outcomes only when
the underlying information infrastructure remains credible.

The study also carries important implications for policy and practice. For regulators
and standard setters, the results underscore that the economic costs of fraud extend beyond
immediate price reactions, impairing the efficiency of capital allocation even in markets
populated by sophisticated investors. Strengthening enforcement, improving disclosure
quality, and reinforcing internal control systems may therefore generate broad welfare gains
by preserving the informational foundations of market efficiency. For firms, the findings
emphasize the long-run valuation consequences of compromised reporting credibility, which
can erode investor trust and limit the benefits of operating in otherwise sophisticated capital
markets.

Finally, this study is subject to limitations. While financial literacy is proxied using
observable country-level measures, these indicators may not fully capture the
multidimensional nature of financial knowledge and experience. Future work could explore
alternative proxies or leverage exogenous shocks to financial education and investor
sophistication to strengthen causal inference. In addition, although the analysis focuses on
stock returns, future studies may examine other market outcomes, such as liquidity, volatility,
or information acquisition costs, to further elucidate the channels through which financial
literacy and fraud interact.
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