ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Explaining the Key Determinants of Financial Fraud in Iranian
Companies Through the Integration of Qualitative Data and the
XGBoost Model

Article history
Q:Js::\-Ju.h

1. Youssef Faizollahi®: Department of Accounting, Il.C., Islamic Azad University, llam,

Iran
Received: 28 February 2026

. . . . . Revised: 26 July 2026
2. Fatemeh Ahmadi®*: Department of Accounting, Il.C., Islamic Azad University, llam,
Iran. Email: fatemehahmady60@iau.ir (Corresponding Author) Accepted: 02 August 2026

Initial Publish: 15 August 2026
3. Sadegh Faizollahi®: Department of Management, II.C., Islamic Azad University, llam,
Iran

Final Publish: 23 October 2027

4. Mojtaba Muradpour(: Department of Accounting, Il.C., Islamic Azad University, llam, Iran

Abstract:

This study aimed to identify, contextualize, validate, and rank the determinants of financial fraud risk in Iranian companies
and to develop a context-sensitive model for fraud-risk assessment and prediction. A mixed-methods qualitative—quantitative
approach with a descriptive survey design was employed. In the qualitative phase, 45 studies published during the preceding
five years were examined through meta-synthesis, and semi-structured interviews were conducted with 12 experts
possessing at least 10 years of professional experience in auditing, financial management, corporate governance, or capital-
market regulation. Interview data were analyzed through thematic analysis using open, axial, and selective coding. Inter-
coder reliability was 0.86. Integration of the qualitative findings produced an initial set of 17 determinants. In the quantitative
phase, Pearson correlation coefficients and analysis of variance were applied in SPSS to assess the relationships between
these determinants and financial fraud risk. Following statistical screening, 15 determinants were entered into the XGBoost
algorithm and ranked using Gain Importance. Poor audit quality and weak board oversight demonstrated the strongest
association with fraud risk (r=0.465, p<0.001; F=22.30, p<0.001). Significant relationships were also found for financial
pressure and high leverage (r=0.421, p=0.001; F=18.92, p<0.001), fraud triangle/pentagon elements (r=0.403, p=0.001;
F=16.54, p=0.001), and concentrated family ownership (r=0.398, p=0.002; F=16.01, p=0.001). Internal-auditor independence
and operational complexity were excluded because their effects were statistically nonsignificant. The XGBoost ranking
identified poor audit quality and weak board oversight (18.7%), financial pressure and high leverage (15.2%), and
concentrated family ownership (12.4%) as the three most influential predictors, jointly accounting for nearly half of the
model’s explanatory importance. Effective fraud-risk assessment in Iran requires the integration of universal indicators with
context-specific economic, ownership, and regulatory conditions. Fraud-prevention policies should prioritize audit quality
and independence, effective board oversight, ownership transparency, and systematic management of financial pressures.
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Extended Abstract

Introduction

Financial statement fraud constitutes one of the most serious threats to the credibility of corporate reporting, the
efficiency of capital markets, and the confidence of investors, creditors, regulators, and other stakeholders. Unlike
unintentional accounting errors, financial fraud involves the deliberate manipulation, omission, or misrepresentation of
financial information to create a misleading picture of an organization’s performance or financial position. Its consequences
extend beyond direct financial losses and may include reputational damage, inefficient allocation of capital, higher financing
costs, legal disputes, declining market confidence, and deterioration in relationships with customers and investors. Recent
scholarship has therefore increasingly treated financial fraud as a multidimensional phenomenon arising from the interaction
of financial pressure, organizational opportunity, managerial rationalization, governance deficiencies, behavioral
characteristics, and broader institutional conditions (Narulita et al., 2024; Pangestika & Honggowati, 2024).

Traditional explanations of fraud have commonly relied on the fraud triangle, which emphasizes pressure, opportunity,
and rationalization. Subsequent models have expanded this framework by incorporating capability, arrogance, collusion, and
stimulus, thereby offering a more comprehensive explanation of how fraud is initiated, executed, and concealed. Empirical
studies have shown that financial distress may intensify the effects of fraud-triangle components on fraudulent financial
reporting, while extended fraud models provide a stronger account of the interaction between individual motivations and
organizational circumstances (Nurfadilah et al., 2024; Nurjanna et al., 2024). Cultural and behavioral variables, including
collectivism, reward and punishment structures, and social expectations, may also shape the willingness of managers or
employees to participate in, justify, or conceal fraudulent conduct (Nirma Mufaidah Dwi Ajeng et al., 2024).

Corporate governance mechanisms are particularly important because they influence the opportunities available for
manipulation. The composition and independence of the board of directors, the financial expertise of its members, and the
effectiveness of board oversight may either constrain or facilitate financial statement fraud (Yahaya & lbrahim, 2024). Audit
committees also play a central role in supervising financial reporting, internal control, and external audit processes. Evidence
indicates that audit committee independence, expertise, and activity are associated with the risk of fraudulent reporting,
while the audit committee may moderate the relationship between extended fraud-model components and financial
statement fraud (Anisykurlillah et al., 2025; Lalbar et al., 2026). Similarly, trusted whistleblowing systems can reduce fraud
risk by enabling employees to report misconduct without fear of retaliation and by strengthening the organization’s internal
detection capacity (Raihan et al., 2024).

The increasing volume and complexity of financial data have also exposed the limitations of conventional fraud-detection
approaches. Manual auditing, fixed rules, and isolated financial ratios are often insufficient for identifying nonlinear,
concealed, and evolving patterns of misconduct. Forensic accounting can improve detection by integrating accounting,
auditing, legal, investigative, and analytical skills, although its effectiveness depends on professional competence, access to
reliable data, and the availability of computer-assisted audit tools (Adejumo & Ogburie, 2025; Al Natour et al., 2025). Big data
analytics has further expanded the ability of organizations to process large volumes of structured and unstructured
information, identify anomalies, and detect suspicious transactional patterns (Shoetan et al., 2024; Udeh et al., 2024).

Artificial intelligence and machine learning have consequently become central to contemporary fraud research. These

techniques can detect complex relationships, adapt to new information, and support continuous or near-real-time
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monitoring. Systematic reviews have documented the growing use of decision trees, random forests, support vector
machines, neural networks, and ensemble techniques in fraud detection (Odeyemi, 2024; Yuhertiana & Amin, 2024).
Technology adoption is particularly relevant in emerging markets, where digital tools may improve internal controls and
compensate for weaknesses in traditional monitoring systems (Benyasrisawat & Ounlert, 2026). The use of large-scale
financial and behavioral data also facilitates more comprehensive risk assessment and the development of early-warning
systems (Iseal et al., 2025).

Recent studies have explored increasingly sophisticated models. Artificial neural networks have shown promising
performance in identifying fraudulent financial statements, while combinations of the Beneish model, neural networks, and
genetic algorithms have improved the prediction of financial restatements (Dhea Violin Rahma Whely & Widuri, 2025;
Mehrani & Rahimipour, 2025). Stacking models that integrate multiple learners and accounting indicators have also enhanced
identification accuracy (Li & Xiang-hua, 2025). Other developments include hybrid artificial and quantum intelligence
frameworks, large language models for textual analysis, and multimodal architectures integrating numeric, textual, and
evidentiary information (El-Fargani & El-Hassan, 2025; Erva Ergun, 2025; Ping et al., 2026). News coverage and financial-news
sentiment have likewise been shown to provide useful complementary signals when combined with conventional fraud scores
and accounting variables (Xiao et al., 2025; Zhou & Park, 2025). Mathematical models such as the Beneish M-score remain
relevant, particularly when incorporated into more advanced analytical systems (Stoykova, 2025).

Despite these developments, several gaps remain. Many fraud models are developed in institutional environments that
differ substantially from emerging economies. Their direct application may overlook the effects of inflation, exchange-rate
instability, ownership concentration, restricted access to international finance, inconsistent regulatory enforcement, and
informal networks. Moreover, numerous studies focus either on prediction accuracy or on theoretical determinants, without
systematically integrating global evidence, local expertise, statistical validation, and interpretable machine-learning ranking.
Because fraud can also damage customer trust and increase post-incident churn, identifying its most influential determinants
is important not only for financial reporting quality but also for organizational continuity and stakeholder retention (Somanchi
et al., 2025). Accordingly, this study sought to identify, contextualize, statistically validate, and rank the determinants of
financial fraud risk in Iranian companies by integrating meta-synthesis, expert thematic analysis, inferential statistical
screening, and the XGBoost algorithm.

Materials and Methods

The study employed a mixed-methods design combining qualitative and quantitative procedures within a descriptive
survey framework. The qualitative phase consisted of two complementary components. First, a meta-synthesis of studies
published during the preceding five years was conducted to identify globally recognized determinants of financial fraud.
Following screening by title and abstract, 45 eligible studies were included in the in-depth synthesis. Relevant statements,
concepts, and variables were extracted, coded, compared, and grouped into broader conceptual categories.

Second, semi-structured interviews were conducted with 12 experts selected through purposive sampling. Eligibility
required at least 10 years of professional experience in auditing, financial management, corporate governance, or capital-
market regulation. Interview data were analyzed through open, axial, and selective coding. Inter-coder agreement was 0.86,
indicating acceptable coding reliability. The results of the meta-synthesis and expert interviews were then integrated to

produce an initial framework of 17 determinants.
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In the quantitative phase, company-level data were used to examine the association between each determinant and the
binary fraud-risk outcome. Pearson correlation coefficients were calculated to assess the strength of linear relationships, and
analysis of variance was used to compare the mean levels of each determinant between fraudulent and non-fraudulent
companies. Factors lacking sufficient statistical significance were excluded before machine-learning analysis.

The retained variables were preprocessed according to their measurement characteristics. Ordinal variables were label-
encoded, nominal variables were one-hot encoded, and numerical variables were normalized within the range of zero to one.
Multicollinearity was examined using the variance inflation factor. The dataset was divided through stratified random
sampling into training and testing sets in a 70:30 ratio, preserving the distribution of fraudulent and non-fraudulent
observations.

The XGBoost model was optimized through grid search and five-fold cross-validation. The final hyperparameters included
250 estimators, a maximum tree depth of 5, a learning rate of 0.05, subsample and feature-sampling ratios of 0.80, a positive-
class weight of 9.5, an L1 penalty of 0.10, and an L2 penalty of 1.00. Early stopping with a patience of 20 rounds was applied.
Model performance was assessed using accuracy, precision, recall, and the area under the receiver operating characteristic
curve. Feature importance was calculated using normalized Gain values.

Findings

The qualitative synthesis initially classified the determinants of fraud into five broad categories: financial and accounting
factors, corporate governance factors, managerial and individual factors, operational-environment factors, and
macroeconomic and legal factors. The expert interviews extended this structure by identifying six context-sensitive themes:
economic and financial pressures, structural deficiencies in corporate governance, organizational culture and business ethics,
legal and regulatory challenges, managerial and psychological factors, and informal power relationships and networks.

The integration of both qualitative sources produced 17 initial factors. These included financial pressure and high leverage,
severe exchange-rate volatility and inflation, restricted access to international financing, poor audit quality and weak board
oversight, concentrated family ownership, weak internal-auditor independence, inconsistent regulatory enforcement, fraud
triangle or pentagon components, prioritization of personal interests, managerial heroism and arrogance, lack of safe
whistleblowing mechanisms, dependence of suppliers on management relatives, lobbying and influence over regulators,
operational complexity, supply-chain relationships, low financial and media literacy, and social pressure to display success.

Inferential analysis showed that poor audit quality and weak board oversight had the strongest association with fraud risk,
with a Pearson correlation of 0.465 and a statistically significant group difference, F=22.30, p<0.001. Financial pressure and
high leverage were also strongly associated with fraud risk, r=0.421, p=0.001, F=18.92, p<0.001. Fraud triangle or pentagon
components yielded r=0.403, p=0.001, and F=16.54, p=0.001. Concentrated family ownership was similarly significant,
r=0.398, p=0.002, F=16.01, p=0.001. Dependence of suppliers on management relatives and exchange-rate volatility and
inflation also demonstrated relatively strong relationships.

Two factors were excluded after statistical screening. Weak internal-auditor independence produced r=0.182, p=0.124,
and F=2.41, p=0.126. Operational complexity generated r=0.157, p=0.183, and F=1.87, p=0.177. Neither factor significantly
differentiated fraudulent from non-fraudulent companies. The remaining 15 factors were entered into the XGBoost model.

The optimized XGBoost model achieved an AUC-ROC of 0.89 on the independent test set, indicating strong discriminatory

performance. Gain-based ranking identified poor audit quality and weak board oversight as the most influential factor,
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accounting for 18.7% of total model importance. Financial pressure and high leverage ranked second at 15.2%, followed by
concentrated family ownership at 12.4%. Fraud triangle or pentagon elements accounted for 10.1%, while severe exchange-
rate volatility and inflation contributed 8.9%.

The next most important factors were dependence of suppliers on management relatives at 7.5%, managerial heroism
and arrogance at 6.3%, lack of safe whistleblowing mechanisms at 5.8%, inconsistent regulatory enforcement at 4.7%, and
restricted access to international financing at 3.9%. Prioritization of personal interests accounted for 3.1%, lobbying and
influence over regulators for 2.6%, social pressure to display success for 0.9%, supply-chain relationships for 0.4%, and low
financial and media literacy for 0.1%. The three highest-ranked factors jointly represented 46.3% of total model importance,
and the first four factors represented 56.4%.

Discussion and Conclusion

The results demonstrate that financial fraud risk in Iranian companies is primarily shaped by the interaction of governance
weakness, financial pressure, concentrated ownership, and managerial or psychological conditions. The dominance of poor
audit quality and weak board oversight indicates that inadequate monitoring creates the most important structural
opportunity for fraud. Where boards lack independence, audit committees are ineffective, and external audits are
constrained by economic or organizational pressures, management can manipulate financial information with a lower
probability of timely detection.

The importance of financial pressure and high leverage confirms that adverse financial conditions create a direct incentive
for manipulation. Companies facing debt obligations, liquidity shortages, financing constraints, or demanding performance
targets may attempt to protect reported profitability, maintain borrowing capacity, or avoid contractual violations.
Nevertheless, the findings also show that financial pressure becomes particularly dangerous when accompanied by weak
governance and concentrated decision-making authority.

Concentrated family ownership emerged as a major context-specific determinant. Such structures may weaken minority-
shareholder monitoring, reduce board independence, facilitate related-party transactions, and combine ownership and
managerial authority within a small network. The importance of supplier dependence on management relatives further
supports the role of informal and family-based networks in creating opaque transactions and concealing transfers of
resources.

The substantial importance of fraud triangle and pentagon elements confirms that financial fraud cannot be interpreted
solely through accounting indicators. Pressure, opportunity, rationalization, capability, and arrogance operate jointly. The
identification of managerial heroism and arrogance illustrates how executives may justify rule-breaking as necessary for
organizational survival or success. This type of rationalization may reduce ethical restraint and encourage managers to treat
control mechanisms as obstacles rather than safeguards.

Exchange-rate instability, inflation, and restricted access to international financing distinguish the Iranian context from
many conventional fraud models. These macroeconomic conditions affect asset valuation, foreign-currency liabilities,
financing costs, and the comparability of financial information. They may therefore create both incentives and technical
opportunities for aggressive reporting. Their significance confirms that fraud-risk models should be adapted to the economic

and institutional characteristics of the environment in which they are applied.
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The lack of safe whistleblowing mechanisms and inconsistent regulatory enforcement also contributed meaningfully to
fraud risk. When employees do not trust reporting channels or fear retaliation, internal information about misconduct
remains concealed. Similarly, fragmented oversight and weak enforcement reduce the expected cost of fraud. These findings
imply that technological detection models cannot substitute for effective institutions; rather, they should support
independent auditing, regulatory coordination, and credible enforcement.

The AUC-ROC value of 0.89 indicates that the integrated model achieved strong discrimination between fraudulent and
non-fraudulent companies. More importantly, the use of Gain importance provided an interpretable ranking rather than a
purely predictive classification. This makes the model useful for risk-based auditing and regulatory prioritization because it
identifies where monitoring resources should be concentrated.

Overall, the study concludes that global fraud models require contextual modification before being applied to Iranian
companies. An effective fraud-risk framework should combine conventional financial and behavioral indicators with local
factors such as inflation, exchange-rate volatility, financing restrictions, ownership concentration, informal networks, and
regulatory weakness. Prevention strategies should therefore prioritize audit quality, board independence, ownership
transparency, financial-pressure monitoring, related-party transaction scrutiny, secure whistleblowing systems, and

coordinated regulatory enforcement.
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