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Abstract

Purpose: This study aims to develop an effective predictive model for audit risk using advanced deep
learning algorithms and to evaluate its implications in supporting auditors’ professional judgment.
Addressing the limitations of traditional audit risk assessment methods, this research explores how machine
learning techniques-specifically deep neural networks-can enhance accuracy and reliability in detecting
audit risk.

Methodology: This applied research was conducted on a sample of 150 companies listed on the Tehran
Stock Exchange during the period 2013-2023. Data were collected from reliable financial sources, including
Codal, financial statements, and Central Bank statistics.

Audit risk was defined as a binary variable based on the occurrence of Type | and Type Il errors in audit
opinions. The study initially examined 40 financial, audit-specific, and macroeconomic predictors, of which
25 were selected through independent t-tests for final model implementation.

Three deep learning models were applied:

- Support Vector Machine (SVM)

- Convolutional Neural Network (CNN)

- Recurrent Neural Network (RNN)

Model evaluation was conducted using accuracy measures and confusion matrices across 50 random
splits of training (75%) and testing (25%) data.

Findings: The RNN algorithm achieved the highest prediction accuracy (96.4%), followed by SVM
(89.6%) and CNN (85.8%). RNN also had the lowest false negative rate (2.7%), reflecting superior capacity
in capturing sequential patterns and complex nonlinear interactions among variables. Significant predictors
included company size, liquidity, profitability, financial expertise of the board, audit independence, and
inflation rate. Variables such as auditor change, audit firm ranking, and auditor specialization also showed
significant relationships with audit risk.

Conclusions: The results suggest that deep learning algorithms—especially RNN—can serve as
powerful tools for enhancing audit quality by enabling more precise audit risk assessments. The predictive
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models developed can support auditors in reducing judgment errors, optimizing audit planning, and
improving stakeholder confidence in financial reporting.

From a practical standpoint, regulatory bodies (e.g., Audit Organization, Securities Exchange
Organization) can leverage such models for enhanced oversight and policymaking. Investors and financial
analysts may also benefit from more reliable audit risk indicators in their decision-making processes.

Keywords: Audit Risk Prediction, Deep Learning, Support Vector Machine (SVM), Convolutional
Neural Network (CNN), Recurrent Neural Network (RNN), Auditors’ Professional Judgment, Financial and
Non-Financial Data Analysis.
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1. Convolutional Neural Networks
2. Feed forward

3. Back propagation of error

4. Activation function
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4. Feed Forward
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SVM & T-test

Positive | Negative
Positive 0.911 0.119
Negative 0.089 0.881

Accuracy 0.896

1. Confusion Matrix
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