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Abstract

Obijective: The purpose of this study is to detect fraudulent financial statements in companies
listed on the Tehran Stock Exchange using deep learning algorithms.

Method: The study analyzed 1,800 company-years (150 companies over 12 years) of annual
financial reports from companies listed on the Tehran Stock Exchange, covering the period from
2012 to 2023. Three deep learning algorithms were employed in this research: support vector
machine (SVM), convolutional neural network (CNN), and recurrent neural network (RNN).
Additionally, the "two-sample mean comparison test" method was employed to select the final
variables for the study and to develop the model.

Findings: The findings indicate that the overall accuracy of the deep learning algorithms is as
follows: Support Vector Machine (SVM) at 88.4%, Convolutional Neural Network (CNN) at
81.3%, and Recurrent Neural Network (RNN) at 94.4%. This suggests that the RNN algorithm
demonstrates the best performance, while the CNN algorithm exhibits the lowest performance in
detecting companies with fraudulent financial statements. In other words, the results indicate
that the recurrent neural network (RNN) algorithm is more efficient than other deep learning
algorithms. Therefore, among the three algorithms—Support Vector Machine (SVM),
Convolutional Neural Network (CNN), and Recurrent Neural Network (RNN)—used in companies
listed on the Tehran Stock Exchange, the RNN algorithm offers the most effective model for
detecting fraudulent financial statements.

Conclusion: The findings of this study offer valuable insights for shareholders, creditors,
analysts, and other participants in the capital markets. These insights can enhance the prediction of
fraudulent financial statements, minimize errors in decision-making based on financial information,
improve the evaluation of company performance, facilitate the adoption of optimal trading
strategies, and help identify suitable opportunities for buying and selling stocks based on financial
statement data.
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1. Lagrange's duality theorem

2. Sigmoid

3. Convolutional Neural Networks
4. Feed forward

5. Back propagation of error

6. Activation function
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1. Recurrent Neural Networks
2. NLP

3. Sequential data

4. Feed Forward

5. Image Captioning
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Positive | Negative
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Positive | Negative
Positive | 0.817 | 0.191

Negative | 0.183 | 0.809
Accuracy 0.813

Jiroe’nel-wobrjeuinoleeqas//:dny



/Irroenel-wobfeulnoleegas//:dny

bf’f Al a‘)l(.ﬁ Boygs ‘wxWJéj‘%WJAJwJJéyi‘mep ‘f' |

(A) Jsd 53 5 ol w;uqa,;s;@p&&@&)ﬂutwu =
Db sy sl gl s plulis 53 Jue glas ol 45 das oo 3LES (ol 0l il
Sl 5l e 6.1 5 B5.2 s 4 wlline Jb sais)so by S S 5 llin
S0 LS 53 Jde 1l S35 (lime oS das_oe oLis RNN (,:win 3 ool s (IS
) el DAY ¥ Lm0l Sl Gl s s ekl @bl sbeS,s sl Jb
e (_:winj T-test s 4 old o) (gla uiie @ a5 b aS Sl ()T edianylis E5oe
lolis b wldize Jbo (sl o sls eS8 BAY /¥ Jle| L 05 o < 20550 omas
2,5

Wlliie Jlo Sl jg0 AlS )5 UL o yile W -A Jgi
(8 3 omas aSnd w2 yo3)
RNN & T-test
Positive | Negative
Positive | 0.948 | 0.061
Negative | 0.052 | 0.939
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