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Abstract:

The objective of the present study is to predict audit risk using the Long Short-Term Memory (LSTM) algorithm in companies listed on the
Tehran Stock Exchange and to compare its results with those of other deep learning algorithms. To achieve this objective, a total of 1,650
firm-year observations (150 companies over 11 years) were collected from the annual financial reports of companies listed on the Tehran
Stock Exchange during the period from 2013 to 2023. In this study, four deep learning algorithms—including Long Short-Term Memory
(LSTM), Support Vector Machine (SVM), Convolutional Neural Network (CNN), and Recurrent Neural Network (RNN)—were utilized.
Additionally, to select the final research variables for model construction, the two-sample mean comparison test method was applied. The
results of the deep learning algorithms show that the overall accuracy of the LSTM, SVM, CNN, and RNN algorithms was 99.1%, 89.6%,
85.8%, and 96.4%, respectively, indicating that the LSTM algorithm has the best performance and the CNN algorithm the poorest
performance in predicting audit risk. In other words, the results demonstrate the superior efficiency of the Long Short-Term Memory (LSTM)
algorithm compared to other deep learning algorithms. Therefore, in companies listed on the Tehran Stock Exchange, the LSTM algorithm
provides the most efficient model for audit risk prediction. The findings of this study can offer useful insights into enhancing the prediction
of audit risk and minimizing errors in evaluating financial statement information, improving the assessment of audit evidence based on
data, and facilitating auditors’ ability to issue more reality-based opinions.
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Extended Abstract

Introduction

Audit risk, defined as the probability that an auditor will unknowingly fail to appropriately modify their opinion on
materially misstated financial statements, has garnered increasing attention in financial governance literature. In today’s
complex and rapidly evolving economic landscape, ensuring the integrity and reliability of financial statements is more crucial
than ever, particularly for public companies whose financial disclosures directly influence investment decisions and market
trust. However, traditional audit risk assessment approaches are often insufficient in detecting anomalies and hidden risks
within high-dimensional and time-dependent financial datasets. As such, there is a growing imperative to employ more
sophisticated predictive tools based on artificial intelligence and deep learning algorithms (Cohen et al., 2014; DeFond &
Zhang, 2014).

Prior research has illustrated that audit quality and auditor characteristics play a pivotal role in mitigating audit risk. For
instance, factors such as auditor tenure, auditor specialization, audit fees, and audit committee effectiveness have been
consistently linked to variations in audit quality and risk exposure (Cohen et al., 2010; Kim et al., 2015; Krishnan et al., 2013).
At the same time, macroeconomic conditions such as inflation rates, interest rates, and exchange rate volatility significantly
affect audit risk, particularly in emerging markets (Darabi et al., 2020; Deng et al., 2023). Consequently, a comprehensive
model for predicting audit risk should consider both firm-level and external environmental variables.

The emergence of deep learning techniques has opened new avenues for modeling complex relationships among these
variables. Recurrent Neural Networks (RNN), Convolutional Neural Networks (CNN), and Support Vector Machines (SVM)
have shown promising results in various financial applications. However, among these methods, Long Short-Term Memory
(LSTM) networks—a special kind of RNN—stand out due to their ability to learn long-term dependencies in time-series data.
LSTM networks have demonstrated superior performance in tasks such as financial forecasting, anomaly detection, and
predictive auditing (Al-Din et al., 2023; O. Abu-Mehsen et al., 2023; Wu & Wilson, 2016). Despite their proven advantages,
few studies have employed LSTM for audit risk prediction within the context of the Tehran Stock Exchange (TSE), where the
dynamic and turbulent financial environment poses unique challenges for audit quality assessment.

This study addresses this gap by applying the LSTM algorithm to predict audit risk in TSE-listed firms and comparing its
performance with three alternative deep learning algorithms: SVM, CNN, and basic RNN. Additionally, the study integrates a
robust variable selection process based on t-test comparisons to enhance model precision. In doing so, it seeks not only to
contribute methodologically by employing advanced Al techniques in audit analytics but also to provide practical insights for
auditors, regulators, and investors in high-risk financial environments (Faridi Mayvan et al., 2022; Hamti & Tolouei Ashlaghi,
2022; Porcuna-Enguix et al., 2021; Sujana & Dharmawan, 2023).

Methods and Materials

This applied research employed a post-event (ex post facto) design utilizing historical financial data of 150 publicly listed
companies on the Tehran Stock Exchange over an 11-year period (2013-2023), resulting in a total of 1,650 firm-year
observations. Data were collected from audited financial statements, annual reports, and regulatory filings, along with
macroeconomic indicators sourced from official databases.

To construct the predictive models, a total of 40 financial, governance, auditor-related, and macroeconomic variables were

initially selected based on theoretical foundations and prior empirical literature. The t-test was then employed to determine
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which variables showed statistically significant differences between high and low audit risk groups, narrowing the set to 25
final predictor variables.

Four machine learning models were applied and compared: LSTM, SVM, CNN, and RNN. Each model was trained on 75%
of the dataset and tested on the remaining 25%, with the process repeated 50 times to calculate the average prediction
accuracy. Accuracy metrics were derived from confusion matrices and included true positives, true negatives, false positives,
and false negatives.

Findings

The LSTM model demonstrated the highest prediction accuracy among the algorithms tested. The overall accuracy rate of
LSTM was 99.1%, with only 0.5% false negatives and 1.3% false positives. In contrast, the SVM model achieved an accuracy
of 89.6%, CNN achieved 85.8%, and RNN reached 96.4%. The LSTM model outperformed the others by a significant margin,
particularly in identifying high audit risk companies.

The t-test analysis revealed that 25 out of the 40 initial variables showed significant differences between the high and low
audit risk groups. These included auditor tenure, audit fee, audit delay, audit committee independence, company size,
leverage ratio, liquidity, profitability, firm age, growth opportunities, industry size, industry competitiveness, state ownership,
institutional ownership, managerial ownership, and macroeconomic factors such as inflation, interest rates, and currency
exchange rates.

The chi-square test confirmed significant associations between audit risk and auditor-related variables such as audit firm
size, auditor change, auditor ranking, opinion type, and auditor specialization. Interestingly, the type of ownership (public vs.
private) did not show a significant relationship with audit risk status.

Overall, the LSTM model was found to be the most effective for audit risk prediction in this study, offering a near-perfect
classification of firms into high-risk and low-risk audit categories using a comprehensive set of variables.

Discussion and Conclusion

The findings of this study underscore the superior performance of LSTM networks in predicting audit risk, particularly in
environments characterized by data complexity and economic volatility. The model’s high accuracy and minimal classification
errors highlight its practical applicability for auditors, regulatory bodies, and investors seeking early warning systems for audit
risk.

This study aligns with prior research emphasizing the role of auditor characteristics, firm fundamentals, and
macroeconomic conditions in influencing audit outcomes. The integration of deep learning with rigorous variable selection
offers a methodological advancement over traditional regression-based approaches. It also reaffirms that audit risk is a
multidimensional phenomenon best captured through advanced computational models capable of accommodating non-
linear, time-dependent relationships.

The successful implementation of LSTM in this context suggests that audit firms, especially in emerging markets like Iran,
can enhance their risk assessment capabilities by adopting such technologies. Doing so would enable more efficient audit
planning, resource allocation, and evidence collection, ultimately contributing to higher audit quality and financial

transparency.
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In conclusion, this research contributes to the growing body of literature on Al in auditing by empirically validating the use
of LSTM networks for audit risk prediction. The study offers a practical framework that combines statistical rigor with deep

learning capabilities, making it a valuable reference for future academic and professional endeavors in the auditing field.
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