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In the financial literature, the capital market plays an essential role in economic growth
through the financing of enterprises, the optimal allocation of resources, the improvement
of liquidity of assets, the improvement of company management, and the increase of
transparency in the economy. One of the most important challenges that shareholders
always face in the market is to make the right decision and be in the right position with
buying and selling stocks. Stock forecasting that predicts future stock movements and
benefits shareholders has been an attractive research area for financial studies and
researchers for the past. In this research, we present two models of neural networks that
receive inputs and predict price and movement trends, and finally, the performance of
these two models is compared. The data studied in this research includes the price data of
the 5 largest shares of the New York market during the years 2000 to 2020, in which 80
percent of the initial samples are used as training data and the remaining 20 percent are
used as test data.

In the proposed VMD-LSTM model, first, the stock price time series is decomposed using
the variational mode decomposition algorithm (VMD) into the intrinsic mode functions
(IMF), and then each of these IMFs is predicted by the LSTM model and After interpreting
the results. In the second proposed method, available features, including price and some
of the most important technical indicators, are used to predict stock prices. In the GA-
LSTM model, the genetic algorithm is first used to select the best features from the entire
set of features. Then, the time series of the stock closing price was predicted by an LSTM
network using the selected features. The results of the research showed that because both
models are very good in price prediction, the proposed GA-LSTM model, which is
developed based on feature selection, has less error and more accurate performance.
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Item | parameter value
1 High Highest price of the stock during the trading day
2 Low Lowest price of the stock during the trading day
3 Open Opening price of the stock on the trading day
4 TP Typical price of the stock
5 Adj Close | Adjusted closing price of the stock on the trading day
6 Volume Trading volume of the stock on the trading day
7 SMA(S) 5-day Simple Moving Average
8 SMA(20) 20-day Simple Moving Average
9 SMA(50) 50-day Simple Moving Average
10 EMA(10) 10-day Exponential Moving Average
11 EMA(20) | 20-day Exponential Moving Average
12 EMA(100) | 100-day Exponential Moving Average
13 MACD MACD line (Moving Average Convergence Divergence)
14 Signal line | Signal line of the MACD indicator
15 ATR ATR (Average True Range) indicator
16 ROC ROC (Rate of Change) indicator
17 RSI RSI (Relative Strength Index) indicator
18 SO%K Stochastic Oscillator %K indicator
19 William%R | Williams %R indicator
20 | Lower Band | Lower band of the Bollinger Bands indicator
21 Upper_Band | Upper band of the Bollinger Bands indicator
22 SD20 20-day Standard Deviation of price
23 MOM Momentum indicator
24 SnP_Close | Closing value of the S&P 500 index on the trading day
25 DJIA_Close | Closing value of the Dow Jones Industrial Average (DJIA) index on the trading day
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Item parameter Value
1 Model Step 4
2 Number of Network Layers 3

3 Number of Hidden Layer Neurons | 300

4 Dropout Rate 0.2
5 Activation Function Relu
6 Optimizer Function Adam
7 Batch Size 512
8 Number of Epochs 80
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Item | Stock Selected features
1 (UNH) | ['High', 'Low', 'Volume',MACD','Adj Close','WI'/ROC', EMA(10)','mom','RSI'," atr','SnP_Close']
) GS) ['Adj Close','MA(50)','High','Low",'Signal Line',)MA(5)',/)ROC','sd(20)","atr', MACD",'
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4 dPM) | ['upper_band',lower band','Low','Signa | Line' ,'WI' ,'MA(5)' ,/EMA(10)' ,'mom', 'RSI' ,'atr']
5 dNJ) | ['Open', 'High', Low",'Signal Line','Adj Close' ,/STOK',;ROC',EMA(10)",'RST,]
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Item Stock
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3 dBM) 2.073 2.738 95.80 | 1.746 | 2.456 | 96.62
4 JPM) 1.705 2.097 98.81 1.44 1.887 | 99.03
5 JNJ) 1.284 1.733 96.42 | 1.295 | 1.886 | 96.09
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2 GA-LSTM 3.77 5.093 98.84 | 2.967 | 3.996 | 98.34 1.44 1.887 | 99.03
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4 WT-LSTM | 10.785 | 1299 | 92.53 | 4.174 | 5389 | 96.94 | 2.158 | 2.827 | 97.83
5 LSTM 7.508 | 9.559 | 9591 | 3.615| 4.738 | 97.67 | 2.718 | 3.396 | 96.87
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