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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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Розглянуте дослідження «Forecasting energy

consumption using LSTM neural networks»

                

                                                

                   

                                             

                                                    

                         

                         

                                              

          

                                      

                                             

 

Розглянуте дослідження «Weather prediction

using recurrent neural networks»
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ДОДАТОК Б 

Фрагмент вихідного коду розробленого програмного засобу 

 

 

import numpy as np 

import matplotlib.pyplot as plt 

import pandas as pd 

from sklearn.preprocessing import MinMaxScaler 

from tensorflow.keras import Sequential 

from tensorflow.keras.layers import Dense, LSTM, Dropout 

data = pd.read_csv('nasdaq.csv', date_format = True) 

data.head(10) 

data_training = data[data['Date']<'2023-01-01'].copy() 

data_test = data[data['Date']>='2023-01-01'].copy() 

data_training = data_training.drop(['Date', 'Adj Close'], axis = 

1) 

scaler = MinMaxScaler() 

data_training = scaler.fit_transform(data_training) 

window_size = 60 

data_training[0:5] 

X_train = [] 

y_train = [] 

for i in range(window_size, data_training.shape[0]): 

    X_train.append(data_training[i-window_size:i]) 

    y_train.append(data_training[i, 0]) 

X_train, y_train = np.array(X_train), np.array(y_train) 

model = Sequential() 

model.add(LSTM(units = 60, activation = 'relu', return_sequences 

= True, input_shape = (X_train.shape[1], X_train.shape[2]))) 

model.add(Dropout(0.2)) 

model.add(LSTM(units = 60, activation = 'relu', return_sequences 

= True)) 

model.add(Dropout(0.2)) 

model.add(LSTM(units = 80, activation = 'relu', return_sequences 

= True)) 

model.add(Dropout(0.2)) 

model.add(LSTM(units = 120, activation = 'relu')) 

model.add(Dropout(0.2)) 

model.add(Dense(units = 1)) 

model.compile(optimizer='adam', loss = 'mean_squared_error') 

model.fit(X_train, y_train, epochs=50, batch_size=32) 

data_test.head() 

data_training = data[data['Date']<'2023-01-01'].copy() 

past_days = data_training.tail(window_size) 

df = pd.concat([past_days, data_test], ignore_index=True) 

df = df.drop(['Date', 'Adj Close'], axis = 1) 

df.head() 

inputs = scaler.transform(df) 

inputs 

max_forecast_horizon = 60 
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X_test = [] 

y_test = [] 

for i in range(window_size, min(inputs.shape[0], window_size + 

max_forecast_horizon)): 

    X_test.append(inputs[i-window_size:i]) 

    y_test.append(inputs[i, 0]) 

X_test, y_test = np.array(X_test), np.array(y_test) 

X_test.shape, y_test.shape 

y_pred = model.predict(X_test) 

scaler.scale_ 

scale = 1/scaler.scale_[0] 

scale 

y_pred = y_pred*scale 

y_test = y_test*scale 

results_df = pd.DataFrame({'Date': data_test['Date'].values[-

y_test.shape[0]:], 

                           'Actual': y_test, 

                           'Predicted': y_pred.flatten()}) 

merged_df = pd.merge(data_test, results_df, on='Date', 

how='inner') 

mae = np.mean(np.abs(merged_df['Actual'] - 

merged_df['Predicted'])) 

mape = np.mean(np.abs((merged_df['Actual'] - 

merged_df['Predicted']) / merged_df['Actual'])) * 100 

summary_df = pd.DataFrame({'Date': [None], 

                           'Actual': [None], 

                           'Predicted': [None], 

                           'MAE': [mae], 

                           'MAPE': [mape]}) 

summary_df = summary_df.dropna(axis=1, how='all') 

final_df = pd.concat([summary_df, merged_df], ignore_index=True) 

final_df.to_csv('таблица.csv', index=False, columns=['Date', 

'Actual', 'Predicted', 'MAE', 'MAPE']) 

plt.figure(figsize=(14,5)) 

plt.plot(merged_df['Date'], merged_df['Actual'], color='red', 

label='Real Nasdaq Stock Price') 

plt.plot(merged_df['Date'], merged_df['Predicted'], 

color='blue', label='Predicted Nasdaq Stock Price') 

plt.title('Nasdaq Stock Price Prediction') 

plt.xlabel('Time') 

plt.ylabel('Nasdaq Stock Price') 

plt.legend() 

plt.xticks(plt.xticks()[0][::5], rotation=25) 

plt.savefig('график.png', bbox_inches='tight') 


