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Abstract:

This study aimed to investigate the effects of big data capabilities and artificial intelligence on fraud detection in companies
listed on the Iraq Stock Exchange. This applied study employed a quantitative, descriptive-correlational, and cross-sectional
design. The statistical population consisted of auditors and financial managers working in companies listed on the Iraq Stock
Exchange, of whom 214 participants were selected through purposive and convenience sampling. Data were collected using
a structured questionnaire measuring big data capabilities, artificial intelligence, and fraud detection. Reliability was assessed
using Cronbach’s alpha and composite reliability, while convergent and discriminant validity were evaluated using average
variance extracted and the Fornell-Larcker criterion. Data were analyzed using SPSS version 29 and partial least squares
structural equation modeling in SmartPLS version 4. Structural model results indicated that big data capabilities had a positive
and significant effect on fraud detection (f = 0.38, t = 6.33, p < 0.001). Artificial intelligence also had a positive and stronger
significant effect on fraud detection (B = 0.49, t = 8.17, p < 0.001). The coefficient of determination for fraud detection was
0.64, with an adjusted R? of 0.63. The predictive relevance value was Q? = 0.41, indicating satisfactory predictive power. The
effect size was 0.19 for big data and 0.31 for artificial intelligence. The findings demonstrate that both big data capabilities
and artificial intelligence significantly enhance fraud detection in Iraqi listed companies, with artificial intelligence exerting
the stronger effect. Accordingly, simultaneous investment in integrated data infrastructures and intelligent analytical
technologies can improve auditing effectiveness, strengthen internal controls, and increase the timely identification of
fraudulent activities.
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Extended Abstract

Introduction

Financial fraud remains one of the most persistent threats to the credibility of corporate reporting, investor confidence,
audit quality, and the overall efficiency of capital markets. In publicly listed companies, fraudulent financial reporting,
intentional misstatement, concealment of material information, manipulation of accounting records, and misuse of corporate
assets can impose substantial costs on shareholders, creditors, regulators, and other stakeholders. Traditional fraud detection
approaches have largely relied on manual examination, professional judgment, sampling procedures, and retrospective
analysis of financial records. Although these methods remain important, their effectiveness may be constrained when
organizations generate large volumes of complex, rapidly changing, and heterogeneous data. Accordingly, the digital
transformation of accounting and auditing has increased interest in advanced data-driven technologies, particularly big data
analytics and artificial intelligence, as tools for improving fraud detection and strengthening audit and internal control
systems (Abu-Khadra et al., 2025; Yuhertiana & Amin, 2024).

Big data capabilities can substantially change the informational foundation of fraud detection. Rather than relying on small
samples of transactions, auditors and financial managers can increasingly examine large sets of financial and non-financial
information originating from accounting systems, payment platforms, banking records, enterprise resource planning systems,
employee databases, digital transactions, and other organizational sources. The ability to integrate and analyze these diverse
information streams makes it possible to identify unusual relationships, hidden patterns, anomalous transactions, and
deviations from expected financial behavior. This expanded analytical coverage can reduce the likelihood that suspicious
activities remain undetected within large populations of transactions (Li, 2025; Rahman et al., 2024). Big data therefore
provides the informational infrastructure required for a more comprehensive, timely, and evidence-based approach to fraud
detection.

However, the availability of large volumes of data does not automatically produce accurate fraud detection. Organizations
must also possess the analytical capacity to transform raw information into meaningful patterns, warnings, and predictions.
Artificial intelligence can perform this function by using machine learning, anomaly detection, predictive analytics,
classification, clustering, neural networks, and pattern-recognition algorithms to identify activities that differ from normal
organizational behavior. Such technologies can evaluate thousands of transactions simultaneously, estimate the probability
of fraud, detect subtle relationships among variables, and prioritize high-risk cases for further investigation (Lak, 2024;
Maheshwari & Begde, 2025). Consequently, Al may shift fraud detection from a predominantly reactive process toward a
more continuous and predictive system.

The relevance of artificial intelligence to audit and fraud detection has been increasingly documented. Al-based audit
systems may improve risk assessment, automate parts of transaction screening, and help auditors focus their attention on
areas characterized by higher fraud risk (Abu-Khadra et al., 2025; Del Caprio, 2025). Similar advantages have been reported
in fintech and tax environments, where Al algorithms have been applied to detect suspicious transactions, identify non-
compliance patterns, and improve the prioritization of potentially fraudulent cases (Ariyibi et al., 2024; Shoetan, 2024).
Within accounting information systems, intelligent technologies can also support real-time monitoring and automated alerts

when accounting entries or transaction patterns deviate from established norms (Mediana & Sandari, 2024; Zayed et al.,

2024).
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Recent methodological developments further demonstrate that fraud detection is becoming increasingly adaptive and
computationally sophisticated. Advanced machine learning models can learn from newly available information and adjust to
evolving fraud patterns, which is particularly important because fraudulent behaviors change in response to new controls
and detection mechanisms (Zhang, 2024). Hybrid approaches that combine artificial intelligence with other computational
and mathematical techniques may further enhance detection accuracy (El-Fargani & El-Hassan, 2025). The integration of
established financial manipulation indicators, such as the Beneish M-Score, with Al-supported analysis also suggests that
conventional financial models can be strengthened rather than replaced by digital technologies (Stoykova, 2025).

At the same time, the growing use of artificial intelligence creates new challenges. Al systems depend on the quality,
completeness, consistency, and representativeness of the data used for training and analysis. Poor data governance,
fragmented databases, limited digital skills, and algorithmic bias can weaken the reliability of fraud detection systems (Bello
& Komolafe, 2024; Yuhertiana & Amin, 2024). Ethical and organizational considerations are also important because
technological controls cannot fully compensate for weak integrity, conflicts of interest, poor accountability, or deficiencies in
corporate governance (Ateeq & Algaidoom, 2024). Moreover, generative Al has demonstrated the ability to produce highly
convincing but fabricated content, indicating that Al may simultaneously strengthen fraud detection and increase the
sophistication of deceptive practices (Majovsky et al., 2023). Evidence from other domains, including authentication and
fraud identification in complex product environments, further demonstrates the broader capacity of Al to distinguish genuine
patterns from fraudulent ones (Magdas et al., 2025).

Despite the rapidly growing international literature, empirical evidence concerning the combined effects of big data
capabilities and artificial intelligence on fraud detection in emerging capital markets remains relatively limited. This gap is
particularly relevant to Iraq, where listed companies face increasing pressure to improve transparency, strengthen internal
control, modernize accounting systems, and adopt digital technologies. Therefore, the present study aimed to investigate the
effects of big data capabilities and artificial intelligence on fraud detection in companies listed on the Iraq Stock Exchange.

Methods and Materials

The study employed an applied, quantitative, descriptive-correlational, and cross-sectional survey design. The statistical
population consisted of auditors and financial managers working in companies listed on the Iraq Stock Exchange. Participants
included internal auditors, employees of audit and internal control departments, financial managers, deputy financial
managers, financial supervisors, and accounting managers. A total of 214 eligible participants were included in the final
analysis. Participants were selected through purposive and convenience sampling based on professional eligibility criteria,
including employment in a listed company, direct responsibility in auditing, accounting, internal control, or financial
management, at least three years of professional experience, and familiarity with financial and accounting information
systems.

Data were collected using a structured questionnaire consisting of demographic and professional characteristics and items
measuring three main constructs: big data capabilities, artificial intelligence, and fraud detection. Big data capabilities
reflected the organization’s ability to collect, integrate, process, store, and analyze large and diverse financial and non-
financial datasets. Artificial intelligence measured the extent to which intelligent algorithms, machine learning, anomaly
detection, automated analysis, and predictive systems were applied in accounting, auditing, and financial control activities.

Fraud detection assessed the perceived effectiveness of the organization in identifying suspicious transactions, intentional
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misstatements, unusual accounting entries, financial reporting manipulation, asset misuse, and other indicators of fraudulent
activity. All main items were rated on a five-point Likert scale ranging from 1, strongly disagree, to 5, strongly agree.

Content validity was reviewed by experts in accounting, auditing, financial management, and information systems. Internal
consistency reliability was assessed using Cronbach’s alpha and composite reliability, while convergent validity was evaluated
using factor loadings and average variance extracted. Discriminant validity was examined using the Fornell-Larcker criterion.

Data analysis was conducted at descriptive and inferential levels. Descriptive statistics included frequency, percentage,
mean, standard deviation, minimum, and maximum. Correlation analysis was used to examine initial relationships among the
main constructs. Partial least squares structural equation modeling was then applied to evaluate the measurement and
structural models. Path coefficients, t statistics, p values, confidence intervals, coefficient of determination, effect sizes,
predictive relevance, and variance inflation factors were examined. Bootstrapping with 5,000 resamples was used to test the
significance of the structural paths. Statistical significance was set at 0.05. SPSS version 29 was used for descriptive analyses,
and SmartPLS version 4 was used for PLS-SEM.

Findings

The final sample consisted of 214 auditors and financial managers. Among them, 58.88% were male and 41.12% were
female. In terms of professional position, 34.58% were internal auditors or employees of audit and internal control units,
31.78% were financial managers or deputy financial managers, 19.63% were financial supervisors, and 14.02% were
accounting managers or supervisors. Regarding professional experience, 21.50% had 3 to 5 years of experience, 33.18% had
6 to 10 years, 27.57% had 11 to 15 years, and 17.76% had more than 15 years of experience.

The mean score for big data capabilities was 3.78 with a standard deviation of 0.64. Artificial intelligence had a mean of
3.62 and a standard deviation of 0.71, while fraud detection showed the highest mean, 3.84, with a standard deviation of
0.59. The correlation between big data and fraud detection was 0.68, while the correlation between artificial intelligence and
fraud detection was 0.72. Big data and artificial intelligence were also positively correlated at 0.61.

The measurement model demonstrated acceptable reliability and validity. Factor loadings ranged from 0.71 to 0.86 for
big data, 0.73 to 0.89 for artificial intelligence, and 0.72 to 0.87 for fraud detection. Cronbach’s alpha values were 0.88, 0.91,
and 0.90, respectively, while composite reliability values were 0.91, 0.93, and 0.92. Average variance extracted values were
0.63 for big data, 0.67 for artificial intelligence, and 0.65 for fraud detection. The Fornell-Larcker criterion also confirmed
discriminant validity among the constructs.

Structural model analysis showed that big data capabilities had a positive and significant effect on fraud detection, with a
standardized path coefficient of 0.38, a standard error of 0.06, t = 6.33, and p < 0.001. The 95% confidence interval ranged
from 0.26 to 0.49. Artificial intelligence also had a positive and significant effect on fraud detection, with a standardized path
coefficient of 0.49, a standard error of 0.06, t = 8.17, and p < 0.001. The 95% confidence interval ranged from 0.37 to 0.60.
Therefore, both hypotheses were supported.

The coefficient of determination for fraud detection was 0.64, and the adjusted R? was 0.63, indicating that big data and
artificial intelligence jointly explained 64% of the variance in fraud detection. The Q? value was 0.41, demonstrating
satisfactory predictive relevance. The effect size of big data was 0.19, whereas the effect size of artificial intelligence was
0.31, indicating a stronger contribution of Al to fraud detection. The variance inflation factor for both predictors was 1.59,

confirming the absence of problematic multicollinearity.
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Discussion and Conclusion

The findings demonstrate that both big data capabilities and artificial intelligence significantly strengthen fraud detection
in Iraqi listed companies. The positive effect of big data indicates that organizations capable of collecting, integrating, and
analyzing extensive financial and non-financial information are better positioned to identify unusual transactions and
patterns that may indicate fraudulent activity. Large-scale data analysis increases the analytical coverage of auditing and
reduces dependence on limited transaction sampling.

Artificial intelligence showed an even stronger effect than big data. This result suggests that the value of large datasets
depends substantially on the organization’s capacity to convert them into actionable information. Al provides this analytical
layer by automatically identifying anomalies, comparing current transactions with historical patterns, and assigning greater
attention to high-risk activities. Accordingly, artificial intelligence appears to function not merely as a data-processing tool
but as an active fraud-risk identification mechanism.

The relatively high R? value further indicates that digital capabilities constitute major determinants of fraud detection
performance. Nevertheless, technology should not be viewed as a complete substitute for professional judgment. Effective
fraud detection requires a combination of reliable data, appropriate algorithms, competent auditors, strong internal controls,
and responsible managerial oversight. Organizations that invest in advanced technologies without strengthening data
governance and employee capabilities may not obtain the expected benefits.

The study therefore concludes that the combined development of big data infrastructure and artificial intelligence can
substantially improve the effectiveness of fraud detection in companies listed on the Iraq Stock Exchange. Al had the stronger
individual contribution, while big data provided the essential informational foundation for intelligent analysis. Iraqi listed
companies should consequently regard these technologies as complementary components of an integrated digital audit and
internal control strategy designed to enhance transparency, improve risk identification, and reduce exposure to financial

fraud.
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