ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Application of Beneish and Dechow Linear Models in Identifying
and Predicting Financial Reporting Distortions: Evidence from
Companies Listed on the Tehran Stock Exchange

Article history

CrossMark

1. Jaber Awad Mezaal Al Mashalawy'®: PhD Student, Accounting Department, Isf.C.,

. . . Received: 15 July 2025
Islamic Azad University, Isfahan, Iran

Revised: 03 November 2025
2. Arezoo Aghaei Chadegani™®*: Department of Accounting, Na.C., Islamic Azad Accepted: 10 November 2025
University, Najafabad, Iran. Email: arezooaghaei@iau.ac.ir (Corresponding Author)

Initial Publish: 15 November 2025

Final Publish: 02 October 2026

3. Mohammed Sameer Deherieb AL Robaaiy(®: Department of Accounting, College of
Administration & Economics, Al-Muthanna University, Samawabh, Iraq

4. Mohammad Alimoradi‘:': Department of accounting, Isf.C., Islamic Azad University, Isfahan, Iran

Abstract:

The study aims to assess the effectiveness of the Beneish and Dechow linear models in identifying and predicting financial
reporting distortions among Tehran Stock Exchange-listed firms. This applied, quantitative, and ex post facto study examined
all listed firms on the Tehran Stock Exchange during 2018-2022. Samples were selected through systematic elimination,
classifying firms with qualified audit opinions indicating misstatements, tax disputes, or major restatements as distortion
cases. Data were collected through documentary review of financial statements and processed using EViews software.
Logistic regression was employed to test hypotheses and compare the predictive ability of the Beneish (M-Score) and Dechow
(F-Score) models. The Beneish model achieved an overall accuracy rate of 84.26%, while the Dechow model reached 68.88%.
Comparative analysis confirmed the superior performance of the Beneish model. Key predictors such as sales growth, asset
quality, and total accruals significantly contributed to detecting manipulation. The findings indicate that the Beneish model,
emphasizing internal financial ratios, performs better in volatile economic environments like Iran. Both Beneish and Dechow
models effectively detect financial reporting distortions in Iran’s market context; however, the Beneish model demonstrates
higher predictive power and practical applicability for regulators, auditors, and investors. These findings underscore the
importance of localizing fraud detection models for emerging markets.
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Extended Abstract

Introduction

Financial reporting plays a central role in conveying economic information about firms to investors, regulators, and other
stakeholders. It serves as the foundation for rational decision-making in capital markets. However, the growing prevalence
of deliberate distortions and manipulations in financial reporting has raised serious concerns about market transparency,
investor protection, and financial stability (Anning & Adusei, 2022). Such manipulations—often manifested as earnings
management, misstatement of assets, or concealment of liabilities—erode public trust and may trigger cascading effects such
as financial crises and corporate bankruptcies (Al-Hashimy, 2022). In developing markets like Iran, where the economic
environment is characterized by inflation, currency volatility, and regulatory inefficiencies, the risk of financial misreporting
is even more pronounced.

The roots of financial statement manipulation can be theoretically explained through Agency Theory, which posits that the
separation of ownership and control leads to conflicts of interest between managers (agents) and shareholders (principals).
Managers, motivated by self-interest, may distort financial results to secure bonuses, maintain reputation, or achieve market
expectations (Fama & Jensen, 1983). Positive Accounting Theory extends this notion, arguing that managers rationally select
accounting methods to maximize their utility in response to contractual and political incentives (Watts & Zimmerman, 1986).
Furthermore, The Theory of Planned Behavior by Ajzen highlights how attitudes, subjective norms, and perceived control
influence behavioral intentions, implying that under high economic pressure, managers are more likely to engage in
opportunistic reporting (Ajzen, 1991; Fishbein & Ajzen, 1975).

Beyond economic and behavioral motivations, the Fraud Diamond Model provides a comprehensive view of fraudulent
behavior, emphasizing four conditions that must coexist for fraud to occur: pressure, opportunity, rationalization, and
capability (Wolfe & Hermanson, 2004). In financial reporting, these factors often emerge through weak internal controls,
inadequate regulatory oversight, and managerial incentives for performance-based rewards. Empirical research has
confirmed that environments with limited transparency and weak governance structures are more prone to manipulation
(Hyblova et al., 2022).

Given the pervasive risk of misreporting, researchers have developed numerous analytical models to detect and predict
financial distortions. Among them, the Beneish M-Score and the Dechow F-Score are two of the most influential linear models
for identifying earnings manipulation. The Beneish Model, proposed in 1999, relies on eight key financial ratios—Days’ Sales
in Receivables Index, Gross Margin Index, Asset Quality Index, Sales Growth Index, Depreciation Index, SG&A Expense Index,
Total Accruals to Total Assets, and Leverage Index—to compute a composite score (M-Score). Firms with an M-Score above
a threshold are flagged as likely manipulators (Beneish, 1999). The theoretical underpinning of the Beneish model lies in the
Positive Accounting Theory, assuming that managerial discretion in accounting choices can be quantified through observable
financial indicators. Empirical studies in both developed and emerging markets have validated the predictive strength of the
model. For instance, Adoboe-Mensah et al. demonstrated its 82% accuracy in detecting financial fraud among microfinance
firms in Ghana (Adoboe-Mensah et al., 2023).

The Dechow Model, in contrast, emerged from the Accrual Quality Theory and was initially formulated in 1995 to measure
earnings management through accrual-based indicators (Dechow et al., 1995). Later, it evolved into the F-Score model, which

integrates seven variables—changes in receivables, inventory, intangible assets, cash sales, return on assets, and stock
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issuance—to estimate the likelihood of fraudulent reporting (Dechow et al., 2024; Dechow et al., 2012). The F-Score model
emphasizes market-based and performance-driven indicators, making it suitable for dynamic economies. Li and Zhao found
that the model achieved approximately 75% accuracy in detecting fraud in Chinese firms (Li & Zhao, 2024), while Kaab Omeir
et al. observed similar results in Asian markets (Kaab Omeir et al., 2023).

Comparative analyses suggest that the Beneish model performs better in emerging markets with weak governance, while
the Dechow model exhibits higher precision in stable environments with transparent market data (Marais et al., 2023;
Mavengere & Dlamini, 2023). Studies in South Africa and Zimbabwe have consistently confirmed the superior predictive
power of the Beneish M-Score under volatile economic conditions. The rationale is that Beneish’s emphasis on accrual-based
accounting variables makes it more resilient to external noise, whereas Dechow’s reliance on market variables makes it
sensitive to macroeconomic instability (Hyblova et al., 2022).

More recent studies have integrated these traditional models with artificial intelligence and text analytics to enhance fraud
detection accuracy. For instance, Zhou and Park proposed a hybrid framework combining the Dechow F-Score with financial
news sentiment analysis, which improved detection accuracy to 85% (Zhou & Park, 2025). Similarly, Xiao et al. used media
coverage analytics to reveal that abnormal news frequency and tone correlate strongly with fraudulent reporting (Xiao et al.,
2025). Such findings indicate a paradigm shift toward multi-source detection frameworks, where numerical and textual data
complement each other. Christabella and Puspita further demonstrated that the Beneish model can also identify tax evasion
risks, extending its relevance beyond financial misstatement detection (Christabella & Puspita, 2025).

In Iran, however, limited comparative studies have been conducted on these models. Previous works by Rezaei Pitenoie
and Abdollahi confirmed the utility of the Dechow model in assessing comparability in financial statements (Rezaei Pitenoie
& Abdollahi, 2019), while Malekinia et al. validated the Beneish model’s robustness in predicting earnings manipulation
(Malekinia & et al., 2021). Yet, direct empirical comparisons between the two models under Iran’s unique economic
conditions are scarce. Therefore, this study fills a significant research gap by systematically examining the predictive
performance of both models using data from Tehran Stock Exchange (TSE) firms.

The importance of this study lies in its contribution to financial transparency and regulatory monitoring. By determining
which model better captures manipulation patterns in Iran’s emerging market, policymakers and auditors can adopt more
context-sensitive detection tools. Furthermore, the study aligns with global research trends emphasizing the need to localize
fraud detection frameworks based on institutional and macroeconomic environments (Kumar & Mehta, 2024).

Methods and Materials

This research adopts an applied quantitative design with an ex post facto approach. The statistical population includes all
firms listed on the Tehran Stock Exchange between 2018 and 2022. The sample was selected through a systematic elimination
method, excluding financial intermediaries and firms lacking complete financial data. Companies with qualified audit
opinions, major restatements, or tax disputes were classified as “distorted,” while others served as control cases.

Data were collected from secondary sources such as financial statements, audit reports, and the Codal electronic
disclosure system. Two models were applied: the Beneish M-Score and the Dechow F-Score. Logistic regression analysis was
performed using EViews software to estimate each model’s predictive power. Model fit was evaluated through likelihood
ratios and classification accuracy rates.

Findings
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Descriptive statistics indicated a balanced data distribution, with the sample comprising 150 firms—75 with and 75 without
financial distortions. The Beneish model achieved an overall classification accuracy of 84.26%, correctly identifying 95.36% of
distorted firms and 83.38% of non-distorted firms. The likelihood ratio (LR) statistic was 17.6, significant at p < 0.01,
confirming the model’s strong fit. Key contributing variables included the Sales Growth Index (SGI), Total Accruals to Total
Assets (TATA), and Gross Margin Index (GMI), all of which showed significant positive relationships with the likelihood of
manipulation.

The Dechow model, in contrast, exhibited a total accuracy of 68.88%, with a correct identification rate of 90.20% for
distorted firms and 16.19% for non-distorted firms. Its LR statistic of 15.8 (p < 0.01) also indicated a statistically significant
model, albeit weaker than Beneish’s. The most influential predictors in the F-Score model were changes in receivables (AREC),
cash sales (ACASHSALES), and stock issuance (ISSUE). Variables related to intangible assets and return on assets showed
weaker significance levels.

Comparative analysis revealed that the Beneish model outperformed the Dechow model by approximately 15.38% in
overall accuracy. The results confirmed that accrual-based indicators in Beneish’s framework provide stronger signals of
earnings manipulation in Iran’s economic environment, where market-based data are often unreliable.

Discussion and Conclusion

The findings demonstrate that both Beneish and Dechow models are effective tools for detecting financial reporting
distortions among firms listed on the Tehran Stock Exchange. However, the Beneish model exhibits superior predictive
accuracy and robustness. This superiority can be attributed to its reliance on internal accounting ratios that are less affected
by external market volatility. In Iran’s inflationary and highly regulated economy, the Beneish M-Score proves to be a more
context-sensitive tool, offering valuable insights into managerial manipulation behavior.

The results also highlight the importance of focusing on structural indicators such as sales growth anomalies, accrual
patterns, and asset quality variations, which reflect managerial discretion in financial reporting. The Dechow model, while
useful, appears more sensitive to market-driven factors and may underperform when external financial data lack
transparency or reliability. Nonetheless, its inclusion of performance and liquidity measures offers supplementary value for
broader corporate risk assessment.

This comparative evaluation underscores that no single model can universally capture all forms of financial distortion.
Instead, the integration of multiple analytical frameworks—combining accrual-based, market-based, and textual indicators—
represents the future of fraud detection research. Emerging hybrid approaches that utilize artificial intelligence, sentiment
analysis, and machine learning can further enhance predictive precision.

From a practical perspective, regulators and auditors can incorporate the Beneish model as a primary screening tool for
identifying high-risk firms, complemented by the Dechow model for cross-validation. Institutionalizing such models in digital
audit platforms could improve early warning systems and promote proactive oversight. For investors, these models can serve
as diagnostic instruments to evaluate financial statement credibility and mitigate investment risk.

In conclusion, this study confirms that the Beneish M-Score model provides a more reliable framework for identifying and
predicting financial reporting distortions in Iran’s emerging market. It bridges theoretical foundations with empirical

evidence, offering practical insights for both academics and practitioners. The results reinforce the growing need to localize
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fraud detection models according to national contexts and to integrate them with advanced data-driven technologies for

more effective financial governance.
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