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Extended Abstract

Introduction

Research in recent years shows that investors' response to quarterly profit
announcements of companies has increased significantly. Of course, most price
changes happen before the official announcement of profits, which is caused by
the transactions of the holders of confidential information. Beaver et al. (2020)
approaches and theories about the commerce of the holders of confidential
information are directed to two opposing views, and the main issue is the lack of
understanding among researchers, the prohibition of the transactions of the
holders of confidential information, or the lack of monitoring. The first point of
view considers transactions based on confidential information to increase market
efficiency, and the second is to decrease market efficiency. The current research
is based on experts' opinions that trading based on secret information does not
increase market efficiency. Machine learning and artificial intelligence for stock
market forecasting have significantly been developed in recent years, and while
the price behavior in the stock market seems chaotic, the use of artificial
intelligence to make calculated predictions before investing is highly
recommended. Chaajer et al. (2021), and therefore, in this research, considering
the mentioned contradictions, artificial neural networks and machine learning
algorithms have been used to predict the information content of profit before its
announcement.
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Literature Review

Company controllers and informed investors benefit from confidential
information before the company's profits are announced, and information may be
published in a biased manner by the company's controllers. Therefore external
investors are looking for alternative ways to detect the behavior of informed
investors and holders of confidential information. Check before earnings
announcements; from 2001 to 2016, there has been a significant increase in the
market reaction to quarterly earnings announcements. Management guidance,
analyst forecasts, and financial statement items are each increasingly disclosed
with earnings announcements during this period. These simultaneous information
items have significant explanatory power to increase the market response (Beaver
et al., 2020).

Chaajer et al. (2021), in a study titled Applications of Artificial Neural Networks,
Support Vector Machines and Long-Short-Term Memory (LSTM) for stock
market forecasting, stated that the stock market is chaotic, but using artificial
intelligence to make predictions, It is possible and recommended before investing.
This study provides an overview of artificial intelligence and machine learning as
predictive analysis tools in the stock market. They studied the applications of three
machine learning technologies in stock market forecasting, including artificial
neural networks, support vector machines, and long-short-term memory. Yin et
al. (2023), in research titled "Stock trend prediction based on optimal random
forest, "showed that the average accuracy of the random forest after optimizing
the above process increases by 17%, which is 18% more than the average accuracy
of the light gradient amplification device model. The combination of ROC curve
performance and the Recision-Recall curve also guarantees the stability of the
model, which shows the advantages of random forest in predicting the medium
and long-term trends of the stock market. Madeeh and Abdullah (2021), in
research as an efficient forecasting model based on machine learning technigques
for stock market forecasting, expressed the use of effective Machine Learning
Techniques to build a robust model for stock market forecasting. The tests of the
results showed that the two proposed models obtained a high accuracy rate, and
the RF model had the best prediction accuracy, which reached 93.23, 93.12, and
93.17 percent, respectively, according to the measurements of precision, recall,
and F-measure.

Research Methodology

The statistical population of the current research is the number of companies
present in the Iranian capital market at the end of March 2019, which was equal
to 458 companies. As a result of applying the conditions in the systematic
elimination sampling, 88 companies from the statistical population were selected
to perform the tests. For testing the first hypothesis, the research variables were
defined and calculated first. The dependent variable of the research is the
abnormal return of the company's stock AR; calculated from the difference
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between the company's actual return and the market return Piotroski et al. (2005)
For testing the second hypothesis, the abnormal return resulting from the output
of the artificial neural network model and machine learning algorithms is
indicated by the symbol NNAR; ; that the output of the artificial neural network
model and algorithms causes the abnormal return of the i-th share at time t. It is
machine learning. All data were normalized in the pre-processing stage by
MATLAB software.

The recurrent neural network has three layers: the input, the inner (hidden), and
the output layer. The number of memory cells is equal to 200, the number of
complete connection layers is equal to 1, the number of neurons in the whole
connection layer is equal to 40, the number of neurons in the first layer (input
variables) is equal to 10, the number of IPAC is equal to 5, and the minimum batch
size is considered equal to 8. The hidden layer's transfer function (activation) is
the sigmoid tangent.

In the random forest method, the maximum number of trees in the forest, which
determines the depth of the trees, is equal to the number of experimental data. In
using the Support Vector Machine method, the input variables of the Support
Vector Machine method are the same as the above two methods. First, the
variables are normalized and then used as input to the model. The function used
in the kernel polynomial is the 4th degree. The output of the above models
includes the three states of maintenance, sale, and purchase for the next day, which
are classified based on the performance evaluation criteria compared to the actual
data for the training and test period.

In testing the second to fourth hypotheses, the relevance test is used to measure
the informational content of profit. The information content of profit is measured
in experimental accounting research by testing the relationship between profit and
efficiency. In other words, the more the profit can explain the stock price or return,
the more information content it has, or in other words, the more relevant it is.

Results

The results of the first hypothesis test (the ability to predict stock prices before the
quarterly profit announcement of companies by support vector machine, random
forest algorithm, and artificial neural networks) were obtained as follows: in the
Support Vector Machine Method, the maximum accuracy achieved in the training
period is equal to 97/51%, and the average accuracy obtained was 72/9%; for the
test period, the ultimate accuracy was 95/45%, and the average accuracy was
43/45%. The maximum accuracy achieved in the training period was 100% in the
random forest method. The average accuracy was 99/99%; for the test period, the
ultimate accuracy was 91/53%, and the average accuracy was 49/01%. In RNN
neural networks, the LSTM technique was used to increase prediction accuracy.
The average accuracy obtained was 39/9%, and F_score was equal to 25/6%,
which is less than the accuracy of the random method (33/33%). For the test
period, the average accuracy obtained was 40/82%, and providing a F_score
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higher than the random model was impossible. Therefore it was concluded that
the model could not predict the stock price at the time of quarterly profit
announcement of companies and create a suitable strategy for buying, selling, and
holding. According to the higher average and significant accuracy of RF and SVM
methods in the test period compared to other methods and acceptable accuracy
compared to the Random Method, it is concluded that the support Vector Machine,
Random Forest algorithm, can predict the future price of stocks before the
announcement of quarterly profits of companies. And artificial neural networks
cannot provide a F_measure higher than the random model. Therefore it is
concluded that the model cannot predict the stock price at the time of quarterly
profit announcement of companies and create a suitable strategy for buying,
selling, and holding.

In the second hypothesis, based on the daily buy/sell and maintenance strategy
predicted by the SVM method, the coefficient of determination is equal to 0/22,
which means that 22% of the changes in the abnormal return variable are
explained by using this regression model, the analysis of variance of this
regression model It is meaningful. The percentage change of the profit variable
was observed with a statistic of 0/029, a coefficient of -27/2, and a significance
level of less than 5% (0/032). Therefore, the null hypothesis, which means that
there is no relationship between the two variables, is rejected, and it can be said
that the percentage change of the profit variable has a direct and significant
relationship with abnormal returns. Since an increase (decrease) of one unit in the
profit change percentage causes an increase (decrease) of 2/9% in the abnormal
return, the support vector machine algorithm can predict the information content
of the profit before announcing it.

In the third hypothesis, the coefficient of determination is equal to 0/021, which
means that 2% of the changes in the abnormal return variable are explained using
this regression model. This regression model's variance analysis is insignificant at
0/05, considering the significance level of 0/054. The significance level has been
more than 5% (0/054). Therefore, the null hypothesis, the lack of relationship
between the two variables, has been confirmed. The variable of profit percentage
change does not have a direct and significant relationship with abnormal returns.
Therefore, based on RF data, the third hypothesis was rejected, which means that
the RF machine learning algorithm could not predict the information content of
the benefit before it was announced.

The fourth hypothesis, taking into account the results of the first hypothesis,
confirms the inability of artificial neural networks to predict the future price of
stocks before the quarterly profit announcement of companies. As a result, the
failure to create a holding, buying, and selling strategy, and therefore, this model
can predict the information content of profits. He did not have it before the
announcement.
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Discussions and Conclusions

The high ability of machine learning algorithms and artificial neural networks in
the field of predicting market behavior, compared to linear methods by researchers
such as Chaajer et al. (2021), Yin et al. (2023), Srivastava et al. (2021), Sadorsky
(2021), Sharma et al. (2022), Gholamian and Davoodi (2018) It has been proven,
but so far in Iran, there has been no research on the ability of artificial neural
networks and machine learning algorithms to predict the information content of
companies' quarterly profit before its announcement. This research sought to find
solutions that can predict the information content of profit before the
announcement to increase the speed of information transmission to the market and
its absorption, and this factor leads to reducing the effect of information
asymmetry and confidential information and increasing market efficiency. Is
done, which has reached its goal in this field and has answered part of the research
vacuum related to the research problem, which is the lack of tools and techniques
for predicting the information content of profit before announcing it. The results
of the research showed that the Support Vector Machine and Random Forest
algorithm could predict the future price of stocks before the announcement of
quarterly profits of companies, which leads to help increase in the efficiency of
the market by reducing the effects of hidden information, which is by the views
of Sadorsky (2021), also Based on the results obtained from the support vector
machine method, the acceptable accuracy of the model in predicting the purchase,
sale and maintenance strategy, as well as the confirmation in the relevance test,
which confirms the ability to explain the changes in returns caused by the seasonal
profit changes of the companies, and therefore the vector machine algorithm The
supporter could predict the information content of companies' quarterly profit
before announcing it. Based on the results of the random forest method, despite
the acceptable accuracy of the model in predicting the buying, selling, and holding
strategy, in the test of relevance, it could not explain the changes in profit.
Therefore it is concluded that while the random forest algorithm can predict the
future stock price has had, but cannot predict the information content of the profit
before announcing it. Based on the results of artificial neural networks in
predicting the strategy of buying, selling, and holding stocks, compared to two
Random Forest algorithms and Support Vector Machine, it provided lower
accuracy. Therefore, artificial neural networks couldn't predict the future price of
stocks and information content before announcing profit. The results obtained are
different from the research results of Srivastava et al. (2021) from the point of
view of comparing the ability of the artificial neural network method with machine
learning algorithms.
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1. Receiver operating characteristic (ROC)
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1. Moving Average (MA)

2. Moving Average Convergence Divergence (MACD)
3. stochastic oscillator (%K)

4. Relative Strength Index (RSI)

5. Larry Williams, Williams (%R)
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Table (2) Performance evaluation indicators for classification of training and test

F_score Recall Precision Accuracy Uv9) T
YALOE ALY YAMLE YARIAE SVM-Training
7. 0a/0¥F yAYIIS YATZAR VARTAL SVM-Test

1. SVM
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Table (3) Performance evaluation indicators for classification of training and test

F_score Recall Precision Accuracy U9y T
7aa/a4 7.aa/aq 7aa/a4 743/a4 RF -Training
7 Y IAN YAR/AN 7 Yo/sY ALY RF -Test
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Table (4) Performance evaluation indicators for classification of training and test

F_score Recall Precision Accuracy U9y T
YANIS YAMAE YARVER YALLR LSTM -Training
yARrANy YARINS LSTM -Test
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Table (5) Results of Methods for Evaluating the Classification of Methods in the Training

F_score Recall Precision Accuracy U09) Ty
VAR AL AR ARIAY SVM-Training
VALVEC VALVAR VALSVAK 7. aa/aa RF-Training

YANIS YALME ARVER YALVLE LSTM-Training
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Table (6) Results of evaluation classification indicators of methods in the test period

F_score Recall Precision Accuracy b9y Ty

YAYIAR yAYZIS YAYZAR YAAE SVM-test

YAYZAR YAYAR YAWIE YASAR RF-test
YARIAR Yage LSTM-test
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Table (7) Summary of accuracy obtained from three methods compared to the random method
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Table (9) Results of analysis of variance
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Table (10) Coefficients of regression model
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