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Abstract

One of the most important prerequisites for the expansion and deepening of the capital market as the main
economic market of the country is the trust of the actors and beneficiaries of this market in its efficiency and
correctness as a basis for determining the price of financial assets fairly and away from fraud.therefore, the
purpose of this research is to identify the manipulation of stock prices of companies accepted in the capital
market of Iran, and with regard to the development of technology and complex trading algorithms based on
artificial intelligence in stock transactions in the capital markets, taking advantage of Developed tools based on
machine learning are considered essential by regulatory institutions in order to identify price manipulation in the
capital market. In this research, using statistical methods such as sequence, skewness, kurtosis and textual
anomaly detection test in order to prepare and label data, from a variety of machine learning methods including
decision tree, random forest, support vector machine, network Multilayer neural and logistic regression have
been used to identify stock manipulation during the second half of 1398 to the end of 1402 in the Iranian capital
market. For this purpose, data on 73 stocks from 19 industries listed on TSE. The total number of trading days
was about 71,300, of which manipulation occurred on 537 trading days and no manipulation occurred on the
other days. The decision tree algorithm performed better than the other compared methods from the point of
view of the balance between accuracy index, readability and F2 index. This result states that one of the most
effective ways to identify price manipulation is to use predetermined rules that are extracted by decision tree
models and can be updated at different time intervals. Based on the obtained results, the volume variable on the
same day of manipulation (vol0) and the volume variable on a trading day before the manipulation (voll) are the
most important in identifying stock manipulation.

Keywords: Capital Market, Stock Price Manipulation, Artificial Intelligence, Data Labeling, Decision Tree.

Introduction: With the development of technology and complex trading algorithms, manipulation of stocks has
occurred more easily, and this makes the use of computer such as Al and deep learning inevitable to detect
manipulation by supervisor institutions. The purpose of this research is to identify stock manipulation in Iran's
capital market. For this, the information of 73 stocks accepted in TSE between 2018 and 2022, the number of
trading days is about 71,300.
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Method and Data: Due to the non-announcement of manipulated stocks by the stock market supervisor, data
identification has been done in two ways. 1) Using statistical tests such as abnormal returns, manipulated stocks
and the exact date of manipulation have been determined. 2) Random data has been injected into the time series
that are not manipulated with high confidence (expert’s opnion) by simulating the stock manipulation pattern. In
next step, using the algorithm is designed to compare with some ML models such as DT, SVM, etc. It calculates
the probability of stock manipulation in each trading day.

Findings: After implementing the proposed research models and other deep learning models, based on the F2
performance evaluation index, decision tree, random forest, multilayer neural network, SVM, and logistic
regression models showed better performance. The approximate value of the F2 functional evaluation index of
the mentioned models is 72%, 69%, 50%, 41%, 40% and 26%, respectively.

Conclusion and discussion: The decision tree algorithm performed better than the other compared methods
from the point of view of the balance between accuracy index, readability and F2 index. This result states that
one of the most effective ways to identify price manipulation is to use predetermined rules that are extracted by
decision tree models and can be updated at different time intervals. Based on the obtained results, the volume
variable on the same day of manipulation (vol0) and the volume variable on a trading day before the
manipulation (voll) are the most important in identifying stock manipulation.
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