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Abstract:

The objective of this study was to evaluate the differences between active and passive investors in detecting Ponzi patterns
and to determine the reliability of their approaches in capital market financial decision-making. This semi-experimental and
ex post facto study was conducted using data from 103 companies listed on the Tehran Stock Exchange over the period 2019—
2024, resulting in 515 firm-year observations. A composite Ponzi detection index was developed based on five indicators,
including financial risk identification, financial sensitivity, financial crisis, bankruptcy risk, and key performance indicators.
Data analysis was performed using leptokurtic distribution modeling, quantile regression, nonlinear GARCH modeling, and
artificial neural network analysis. Additionally, to distinguish between investor types, the Markowitz portfolio model was
used to represent active investors, and the Sortino portfolio model was used to represent passive investors. Model evaluation
criteria included the coefficient of determination, mean squared error, and mean absolute error. Inferential analysis revealed
that the financial risk identification index had the highest predictive power in detecting Ponzi patterns among the evaluated
indicators. Quantile regression results confirmed that the proposed composite index significantly explained Ponzi-related
financial risk compared to the overall market index. Furthermore, comparative analysis of portfolios showed that the
Markowitz portfolio had a significantly higher coefficient of determination and predictive reliability than the Sortino portfolio,
indicating superior effectiveness of active investors in identifying and managing Ponzi-related risks. The findings confirmed a
statistically significant difference between active and passive investor approaches in detecting Ponzi patterns. The results
demonstrated that active investors have greater capability than passive investors in detecting Ponzi patterns and evaluating
associated financial risks, and the use of financial risk-based analytical models can significantly improve financial decision-
making quality and enhance capital market efficiency.
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Extended Abstract

Introduction

Capital markets play a fundamental role in economic development by facilitating efficient allocation of financial resources
and enabling investors to participate in wealth creation through informed financial decision-making. However, the increasing
complexity of financial systems and the expansion of investment opportunities have also led to a rise in financial risks,
including fraudulent investment schemes such as Ponzi patterns. These schemes exploit information asymmetry, investor
behavioral biases, and limited financial literacy to attract capital and generate unsustainable financial cycles. Behavioral
finance research has demonstrated that investor decisions are not solely driven by rational evaluation of financial information
but are also influenced by psychological biases, perceived risk, and emotional responses to market signals (Almansour et al.,
2023). This suggests that investor characteristics, including their approach to information analysis and risk perception, play a
critical role in detecting financial anomalies such as Ponzi patterns.

The distinction between active and passive investors represents one of the central dimensions of investment behavior in
financial markets. Active investors engage in continuous monitoring, analysis, and portfolio adjustment to exploit short-term
inefficiencies and maximize returns, whereas passive investors rely on long-term holding strategies and market-wide
indicators to achieve stable returns (Berezinets & llina, 2022; Khan et al., 2017). Research has shown that active investors are
more responsive to financial signals and market dynamics due to their ongoing evaluation of financial performance and risk
exposure, which enhances their ability to identify irregularities in financial reporting and investment performance (Jafari et
al., 2024; Scheld & Stolper, 2023). In contrast, passive investors may rely more heavily on aggregate market indicators and
less on firm-level financial diagnostics, potentially limiting their ability to detect fraudulent patterns.

Ponzi schemes represent a significant threat to financial stability, as they rely on attracting new investors to sustain
payouts to existing investors rather than generating legitimate economic value. These schemes often use misleading financial
reporting, manipulation of performance indicators, and psychological persuasion techniques to maintain investor confidence
and conceal underlying financial instability (Eisenberg & Quesenberry, 2014; Hofstetter et al., 2018). The persistence of Ponzi
schemes in modern financial markets highlights the importance of investor awareness and analytical capability in detecting
early warning signals of financial fraud. Studies have shown that financial literacy and investor awareness significantly
influence the likelihood of identifying fraudulent schemes, and investors with higher analytical capability are less likely to fall
victim to financial manipulation (Gui et al., 2024; Singh & Misra, 2023).

Furthermore, financial risk indicators and accounting transparency play a crucial role in identifying potential Ponzi
patterns. Opportunistic accounting practices and financial reporting distortions can mask financial instability and delay
detection of fraudulent schemes, thereby increasing investor exposure to financial losses (Shafakheyberi et al., 2025).
Advances in financial analytics, artificial intelligence, and quantitative modeling have enhanced the ability to analyze financial
data and detect hidden risk patterns, improving investor decision-making and risk management capabilities (Hasan et al,,
2026; Panwar et al., 2025). Despite these advancements, differences in investor approach and behavior remain critical
determinants of financial fraud detection effectiveness.

Additionally, empirical research has demonstrated that financial crises, investor behavior, and risk analysis are closely
interconnected, particularly in emerging markets where financial transparency and regulatory oversight may be less robust

(Jethro Godi, 2024; Nayeb Mohseni et al., 2021). Ponzi schemes often exploit behavioral vulnerabilities such as herd behavior,
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overconfidence, and trust in financial intermediaries, making it essential to examine how different investor types respond to
financial risk indicators (Baltaci & Vural, 2024; Suwitho et al., 2023). Therefore, evaluating the effectiveness of active and
passive investor approaches in detecting Ponzi patterns is essential for improving financial decision-making and enhancing
market integrity.

The present study addresses this research gap by evaluating and comparing the effectiveness of active and passive investor
approaches in detecting Ponzi patterns using advanced financial risk indicators and quantitative analytical models.

Methods and Materials

This study employed a semi-experimental, ex post facto research design using quantitative financial data collected from
companies listed on the Tehran Stock Exchange over a five-year period. The sample consisted of 103 firms, resulting in 515
firm-year observations. The research focused on identifying Ponzi patterns through a composite financial risk evaluation
framework incorporating five key indicators: financial risk identification index, financial sensitivity index, financial crisis index,
bankruptcy risk index, and key performance indicator.

A composite Ponzi risk index was developed to integrate these financial indicators into a unified analytical model. The
study applied leptokurtic distribution analysis to examine the statistical characteristics of financial returns and identify
abnormal risk distributions associated with potential Ponzi patterns. Quantile regression analysis was used to evaluate the
relationship between the composite Ponzi risk index and overall market performance, allowing for precise estimation of
financial risk under varying market conditions.

To differentiate between active and passive investor approaches, two portfolio construction models were used. The
Markowitz portfolio model was applied to represent active investor behavior, emphasizing mean-variance optimization and
short-term performance evaluation. The Sortino portfolio model was applied to represent passive investor behavior, focusing
on downside risk minimization and long-term stability. Model performance was evaluated using statistical metrics including
coefficient of determination, mean squared error, and mean absolute error.

Findings

The results of the statistical analysis demonstrated that the composite Ponzi risk index exhibited strong statistical
significance and predictive capability in identifying potential Ponzi patterns. Leptokurtic distribution analysis revealed that
financial return distributions associated with Ponzi risk indicators exhibited higher kurtosis and non-normal characteristics,
indicating elevated financial instability and increased probability of extreme financial events.

Quantile regression results confirmed that the composite Ponzi risk index had significant explanatory power in predicting
financial risk exposure. The conditional value-at-risk analysis showed that the composite index provided more accurate risk
estimation compared to the overall market index, indicating its effectiveness in identifying financial anomalies associated
with Ponzi patterns.

Comparative analysis of portfolio performance revealed substantial differences between active and passive investor
approaches. The Markowitz portfolio model demonstrated higher coefficient of determination and stronger predictive
accuracy compared to the Sortino portfolio model. The Markowitz portfolio exhibited greater sensitivity to financial risk
indicators and higher capability in detecting Ponzi-related financial anomalies.

Error analysis metrics further supported these findings, showing that the Markowitz portfolio achieved lower mean

squared error and higher predictive reliability compared to the Sortino portfolio. These results indicate that active investors,
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represented by the Markowitz portfolio, demonstrated superior ability to detect Ponzi patterns and respond to financial risk
indicators.

Discussion and Conclusion

The findings of this study provide strong empirical evidence that investor approach significantly influences the ability to
detect Ponzi patterns in financial markets. Active investors demonstrated superior effectiveness in identifying financial
anomalies due to their continuous monitoring, analytical engagement, and responsiveness to financial risk indicators. Their
reliance on detailed financial analysis and dynamic portfolio adjustment enhances their ability to detect early warning signals
of financial fraud.

In contrast, passive investors exhibited lower sensitivity to Ponzi risk indicators due to their reliance on long-term
investment strategies and aggregate market performance metrics. This reduced analytical engagement limits their ability to
detect financial irregularities at the firm level, increasing their vulnerability to fraudulent investment schemes. These findings
highlight the importance of investor engagement and financial analysis capability in fraud detection.

The effectiveness of the composite Ponzi risk index demonstrates the value of integrating multiple financial risk indicators
into a unified analytical framework. The ability of the composite index to accurately predict financial risk exposure suggests
that quantitative financial modeling can significantly improve fraud detection and risk management. The presence of
leptokurtic return distributions further confirms that Ponzi-related financial anomalies are associated with extreme financial
volatility and abnormal risk characteristics.

These findings have important implications for financial markets, investors, and regulatory authorities. Enhancing investor
awareness, improving financial transparency, and promoting analytical investment approaches can reduce the prevalence
and impact of Ponzi schemes. The integration of advanced financial analytics, artificial intelligence, and quantitative risk
modeling can further improve financial fraud detection and strengthen market stability.

Overall, this study confirms that active investor approaches provide greater effectiveness in detecting Ponzi patterns and
managing financial risk. The results highlight the importance of analytical investment strategies, financial risk assessment,
and advanced quantitative modeling in improving financial decision-making and protecting investors from fraudulent

investment schemes.
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