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! Deep Learning
2 Convolutional Neural Network(CNN)
® Genetic Algorithm(GA)
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! Regression
2 Candlestick Pattern Detection
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! Autoregressive Moving Average (ARMA)

2 Exponential Smoothing(ES)

® Autoregressive Integrated Moving Average (ARIMA)

4 Autoregressive Conditional Heteroskedasticity(ARCH)

® Generalized Auto Regressive Conditional Heteroskedasticity (GARCH)
® Support Vector Machines (SVM)
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! Artifcial Neural Networks (ANNSs)
2 Genetic Programming(GP)

® Learning Classifer Systems(LCS)
* Genetic Algorithm(GA)
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! Securities and Exchange Board of India (SEBI)
2 Initial Public Ofer (IPO)

¥ New York Stock Exchange (NYSE)

* Bombay Stock Exchange (BSE)

> National Stock Exchange (NSE)

® Dow Jones Industrial Average (DJIA)

" Standard & Poor’s 500 (S&P 500)
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! National Stock Exchange
2 Chicago Board Options Exchange (CBOE)
® Cboe Market Volatility Index (VIX index)
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2 Bat Algorithm (BA)
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! Artifcial Chemical ReactionNneural Network (ACRNN)
2 Artifcial Chemical Reaction Optimization (ACRO)

¥ Multi-Layer Perceptron (MLP)

* Overftting

® Hidden Markov Model (HMM)

® Long Short Term Memory (LSTM)
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! Meta-Heuristic

Z Genetic Algorithm(GA)

* Ant Colony Optimization(ACO)

* Particle Swarm Optimization(PSO)
> Local Optima Avoidance

® Black Boxes
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Imihialize the grey wolf population X; (1=1, 2,
ey M
Imitialize a, A, and C

Calculate the fitness of each search agent
X.=the best search agent

Xp=the second best search agent

X;=the third best search agent

while (t < Max number of iterations)
for each search agent

Update the posibon of the current
search agent by equation (7)

end for

Update a, A, and C

Calculate the fitness of all search agents
Update X, Xp, and X;

t=t+1

end while
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No(.dat) Dataset' No. Attributes No. Instances
D1 Breast Cancer 10 699
D2 Breast 30 569
D3 Congress 16 435
D4 Primary org 17 399
D5 Soybean small 35 47
D6 Heart 13 270
D7 Lonosphere 34 351
D8 Krvskp 36 3196
D9 Lymphography 18 148
D10 M-of-n 13 300
D11 Penglung 73 325
D12 Sonar 60 208
D13 Spect 22 267
D14 Tic-tac-toe 9 958
D15 Vote 16 300
D16 Waveform 40 5000
D17 Wine 13 178
D18 Zoo 16 101
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Takle (3): Mean fitness functicn ckbtained from
the different optimizers using uniform initizlization

Dataset: BGWO1 BGWO2 GA PSO

Dl: 0.0157 0.0152 0.01€0 0.0159%9
D2: 0.0268 0.0304 0.0254 0.0326
D3: 0.0155 0.02¢60 0.0239 0.0236
D4: 0.4987 0.4757 0.4924 0.4%03
D5: 0.0018 0.0038 0.0033 0.0038
D&: 0.1405 0.1072 0.1275 0.1289
D7: 0.0762 0.084e 0.083¢ 0.0852
DB : 0.0524 0.0346 0.0585 0.0606
D9: 0.1063 0.0947 0.1048 0.1028
D10: 0.0719 0.0279 0.0&e79 0.0862
D11: 0.3363 0.3488 0.3474 0.3510
D12: 0.1545 0.1615 0.1545 0.15986
D13: 0.1818 0.1799 0.1855 0.1987
D14: 0.2084 0.1957 0.1970 0.2102
D15: 0.0094 0.014e 0.0110 0.0148
Dlé: 0.1770 0.1631 0.1757 0.18086
D17: 0.0168 0.0147 0.0284 0.0270
D18: 0.0087 0.0057 0.0083 0.0096
Total: 2.0%988 1.9841 2.1111 2.1814
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Abstract

Advances in artificial intelligence and machine learning, especially in evolutionary
computing, have not only enabled us to analyze data more effectively, but have also
enabled them to be used to understand any underlying pattern of financial markets. The
use of methods to predict the future has always been the main concern of thinkers in
various sciences. In this way, naturally, they have methods, durability and suitable
application that have the least possible error in forecasting. The Gray Wolf Algorithm is
a computer science search technique for finding approximate solutions to optimization
and search problems, which is a special type of evolutionary algorithm and is simulated
from biological techniques such as gray wolf hunting.

Predicting stock prices in investments is of particular importance because it is
considered an important factor in stock valuation methods and in most cases is the main
factor in stock investment decisions. In the market, what is more important for the
participants than predicting the exact rate of growth of a share price is the issue of
buying or selling, that is, a great growth can lead to a decision to buy, and vice versa if
predicting a sharp decline with high probability It can be a decision to sell a share. The
important issue here is to determine these different phases or scenarios that must be
done accurately by experts and market participants.

One of the most important factors is determining the amount of stock bought or sold.
In fact, in this case, the user determines the amount of stock sales according to the
distance between the price of the last transaction and the final price. So the amount of
sales has a huge impact on the amount of profit received from stock trading, so that its
optimal determination can lead to profit maximization. In this dissertation, in order to
search for a successful strategy for trading in the Iranian stock market, an approach
based on the Gray Wolf algorithm is presented. The required data have been collected
from the Iranian Stock Exchange Organization from 1394 to 1399 for 10 active
companies. The proposed method, given the price of the last trade as well as the final
price, tries to present a strategy, which tells the trader when to enter and leave a trade. It
is further shown that the proposed approach has been able to increase the size of the
data set, the number of people and the number of iterations by 52% of traders.

keywords: gray wolf algorithm, prediction, stock exchange, optimization, purchase and
Sale
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