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LAMPIRAN 

 

Lampiran 1: Dataset Haga Minyak Mentah WTI 

Berikut ini adalah dataset harga minyak mentah WTI tahun 2018. Untuk 

keseluruhan dataset bisa dilihat pada link di bawah ini.  

https://finance.yahoo.com/quote/CL=F/  

 

Lampiran 2: Sorce Code Model Gated Recurrent Unit  

#Import Library 

%tensorflow_version 2.8 

import numpy as np 

import matplotlib.pyplot as plt 

import seaborn as sns 

import math 

import random 

import keras 

import pandas as pd 

import tensorflow as tf 

from sklearn.preprocessing import MinMaxScaler 

from tensorflow.keras.utils import plot_model 

from tensorflow import keras 

from keras.models import Sequential 

from keras.layers import Dense, GRU, Dropout 

from sklearn.model_selection import train_test_split 

from tabulate import tabulate 

from sklearn.metrics import mean_squared_error, 

mean_absolute_error, mean_absolute_percentage_error 

 

#!pip install tensorflow==2.8 

 

#!pip install keras==2.8 

 

print(tf.__version__) 

 

#Inisialisasi weight agar tiap run hasilnya tidak random 

tf.random.set_seed(20) 

 

#Preprocessing  

# Reading the csv file 

dataset = pd.read_excel("/content/1.xlsx") 

https://finance.yahoo.com/quote/CL=F/
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dataset.head() 

 

dataset.shape 

 

dataset.dtypes 

 

dataset['Date'] = dataset['Date'].astype('datetime64[ns]') 

 

dataset.dtypes 

 

dataset.isnull().sum() 

 

dataset = pd.read_excel('/content/1.xlsx', index_col='Date', 

parse_dates=['Date']) 

dataset.head() 

 

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

df.head() 

 

df.describe() 

 

# Visualisasi Data 

# Split data into train (80%) and test (20%) 

def dataset(dataframe): 

    train_size = int(len(dataframe)*0.8) 

    train_dataset, test_dataset = dataframe.iloc[:train_size], 

dataframe.iloc[train_size:] 

    return train_dataset, test_dataset 

 

train_dataset, test_dataset = dataset(df) 

 

# Plot Train and Test Data CLose 

# Plot train and test data 

plt.figure(figsize = (20, 10)) 

plt.rcParams['figure.dpi'] = 200 

 

plt.plot(train_dataset.Close, linestyle="-") 

plt.plot(test_dataset.Close, linestyle="-") 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('Close value ', fontsize=18) 

plt.title('Plot Harga Close', fontsize=18) 
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plt.legend(['Train set', 'Test set'], loc='upper left', 

prop={'size': 16}) 

print('Dimension of train data: ', train_dataset.shape) 

print('Dimension of test data: ', test_dataset.shape) 

 

# Plot Train and Test Data Open 

# Plot train and test data 

plt.figure(figsize = (20, 10)) 

plt.rcParams['figure.dpi'] = 240 

 

plt.plot(train_dataset.Open, linestyle="-") 

plt.plot(test_dataset.Open, linestyle="-") 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('Open value (USD $)', fontsize=18) 

plt.title('Plot Harga Open', fontsize=18) 

plt.legend(['Train set', 'Test set'], loc='upper left', 

prop={'size': 16}) 

print('Dimension of train data: ', train_dataset.shape) 

print('Dimension of test data: ', test_dataset.shape) 

 

# Plot Train and Test Data High 

# Plot train and test data 

plt.figure(figsize = (20, 10)) 

plt.rcParams['figure.dpi'] = 240 

 

plt.plot(train_dataset.High, linestyle="-") 

plt.plot(test_dataset.High, linestyle="-") 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('High value (USD $)', fontsize=18) 

plt.title('Plot Harga High', fontsize=18) 

plt.legend(['Train set', 'Test set'], loc='upper left', 

prop={'size': 16}) 

print('Dimension of train data: ', train_dataset.shape) 

print('Dimension of test data: ', test_dataset.shape) 

 

# Plot Train and Test Data Low 

# Plot train and test data 

plt.figure(figsize = (20, 10)) 

plt.rcParams['figure.dpi'] = 240 

 

plt.plot(train_dataset.Low, linestyle="-") 

plt.plot(test_dataset.Low, linestyle="-") 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('Low value', fontsize=18) 
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plt.title('Plot Harga Low', fontsize=18) 

plt.legend(['Train set', 'Test set'], loc='upper left', 

prop={'size': 16}) 

print('Dimension of train data: ', train_dataset.shape) 

print('Dimension of test data: ', test_dataset.shape) 

 

# Normalisasi Data 

#Normalisasi 

def scaled(trainds, testds): 

    scaler = MinMaxScaler(feature_range=(0,1)) 

 

    # Identify numeric columns 

    numeric_columns = 

trainds.select_dtypes(include=['float64', 'int64']).columns 

 

    # Fit and transform the scaler on numeric columns 

    trainds[numeric_columns] = 

scaler.fit_transform(trainds[numeric_columns]) 

    testds[numeric_columns] = 

scaler.transform(testds[numeric_columns]) 

 

    return trainds, testds 

 

train_scaled, test_scaled = scaled(train_dataset, 

test_dataset) 

 

# Segmentasi Data 

# input dataset 

def create_dataset(X, look_back=1): 

    Xs, ys = [], [] 

 

    for i in range(len(X) - look_back): 

        v = X.iloc[i:i + look_back, :] 

        Xs.append(v.values)  # Convert the sliced DataFrame to 

a NumPy array 

        ys.append(X.iloc[i + look_back].values) 

 

    return np.array(Xs), np.array(ys) 

 

LOOK_BACK = 60 

 

X_train, y_train = create_dataset(train_scaled, LOOK_BACK) 

X_test, y_test = create_dataset(test_scaled, LOOK_BACK) 

 

# Print data shape 
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print('X_train.shape: ', X_train.shape) 

print('y_train.shape: ', y_train.shape) 

print('X_test.shape: ', X_test.shape) 

print('y_test.shape: ', y_test.shape) 

 

# Memunculkan Hasil Normalisasi Data 

print(train_scaled) 

 

print(df) 

 

train_df = pd.DataFrame(train_scaled, columns = ['Close', 

'Open', 'High', 'Low']) 

train_df.head(10) 

 

print(test_scaled) 

 

print(df) 

 

test_df = pd.DataFrame(test_scaled, columns = ['Close', 

'Open', 'High', 'Low']) 

test_df.head(10) 

 

# Mendefinisikan Model 

# Fit Model 

def fit_model(model, X, y): 

    early_stop = keras.callbacks.EarlyStopping(monitor = 

'val_loss', patience = 10) 

    history = model.fit(X, y, epochs = 10, validation_split = 

0.2, batch_size = 32, 

                        shuffle = False, callbacks = 

[early_stop]) 

    return history 

 

# Plot model Prediksi, Plot Data, dan Plot Loss 

# prediction Model 

def prediction(model_predict, x_test): 

    prediction = model_predict.predict(x_test) 

    return prediction 

 

# Plot test data vs prediction Model 

def plot_future(prediction, model_name, y_test): 

    plt.figure(figsize=(20, 6)) 
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    range_future = len(prediction) 

    plt.plot(np.arange(range_future), np.array(y_test), 

             label='Test data') 

    plt.plot(np.arange(range_future), np.array(prediction), 

             label='Prediction') 

    plt.title('Test data vs prediction for ' + model_name, 

fontsize=18) 

    plt.legend(loc='upper left', prop={'size': 16}) 

    plt.xlabel('Time (day)', fontsize=18) 

    plt.ylabel('Price (USD $)', fontsize=18) 

 

# Plot Loss data 

def plot_loss(history, model_name): 

    plt.figure(figsize = (28, 12)) 

    plt.plot(history.history['loss']) 

    plt.plot(history.history['val_loss']) 

    plt.title('Model Train vs Validation Loss for ' + 

model_name, fontsize=18) 

    plt.ylabel('Loss', fontsize=18) 

    plt.xlabel('epoch', fontsize=18) 

    plt.legend(['Train loss', 'Validation loss'], loc='upper 

right', prop={'size': 16}) 

 

 

# Mendefinikan Metode Evaluasi 

# Pembuatan Method Root Mean Square Error (RMSE) berdasarkan 

library sklearn 

import numbers 

import warnings 

 

import numpy as np 

from scipy.special import xlogy 

 

from sklearn.exceptions import UndefinedMetricWarning 

from sklearn.utils.validation import ( 

    check_array, 

    check_consistent_length, 

    check_scalar, 

    _num_samples, 

    column_or_1d, 

    _check_sample_weight, 

) 

from sklearn.utils.stats import _weighted_percentile 

 

def _check_reg_targets(y_true, y_pred, multioutput, 

dtype="numeric"): 
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    """Check that y_true and y_pred belong to the same 

regression task. 

    Parameters 

    ---------- 

    y_true : array-like 

    y_pred : array-like 

    multioutput : array-like or string in ['raw_values', 

uniform_average', 

        'variance_weighted'] or None 

        None is accepted due to backward compatibility of 

r2_score(). 

    dtype : str or list, default="numeric" 

        the dtype argument passed to check_array. 

    Returns 

    ------- 

    type_true : one of {'continuous', continuous-multioutput'} 

        The type of the true target data, as output by 

        'utils.multiclass.type_of_target'. 

    y_true : array-like of shape (n_samples, n_outputs) 

        Ground truth (correct) target values. 

    y_pred : array-like of shape (n_samples, n_outputs) 

        Estimated target values. 

    multioutput : array-like of shape (n_outputs) or string in 

['raw_values', 

        uniform_average', 'variance_weighted'] or None 

        Custom output weights if ``multioutput`` is array-like 

or 

        just the corresponding argument if ``multioutput`` is 

a 

        correct keyword. 

    """ 

    check_consistent_length(y_true, y_pred) 

    y_true = check_array(y_true, ensure_2d=False, dtype=dtype) 

    y_pred = check_array(y_pred, ensure_2d=False, dtype=dtype) 

 

    if y_true.ndim == 1: 

        y_true = y_true.reshape((-1, 1)) 

 

    if y_pred.ndim == 1: 

        y_pred = y_pred.reshape((-1, 1)) 

 

    if y_true.shape[1] != y_pred.shape[1]: 

        raise ValueError( 

            "y_true and y_pred have different number of output 

({0}!={1})".format( 

                y_true.shape[1], y_pred.shape[1] 

            ) 
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        ) 

 

    n_outputs = y_true.shape[1] 

    allowed_multioutput_str = ("raw_values", 

"uniform_average", "variance_weighted") 

    if isinstance(multioutput, str): 

        if multioutput not in allowed_multioutput_str: 

            raise ValueError( 

                "Allowed 'multioutput' string values are {}. " 

                "You provided multioutput={!r}".format( 

                    allowed_multioutput_str, multioutput 

                ) 

            ) 

    elif multioutput is not None: 

        multioutput = check_array(multioutput, 

ensure_2d=False) 

        if n_outputs == 1: 

            raise ValueError("Custom weights are useful only 

in multi-output cases.") 

        elif n_outputs != len(multioutput): 

            raise ValueError( 

                "There must be equally many custom weights 

(%d) as outputs (%d)." 

                % (len(multioutput), n_outputs) 

            ) 

    y_type = "continuous" if n_outputs == 1 else "continuous-

multioutput" 

 

    return y_type, y_true, y_pred, multioutput 

 

def root_mean_squared_percentage_error(y_true, y_pred, *, 

sample_weight=None, multioutput="uniform_average", 

squared=True): 

    """Root Mean squared percentage error regression loss. 

    Read more in the :ref:`User Guide <mean_squared_error>`. 

    Parameters 

    ---------- 

    y_true : array-like of shape (n_samples,) or (n_samples, 

n_outputs) 

        Ground truth (correct) target values. 

    y_pred : array-like of shape (n_samples,) or (n_samples, 

n_outputs) 

        Estimated target values. 

    sample_weight : array-like of shape (n_samples,), 

default=None 

        Sample weights. 
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    multioutput : {'raw_values', 'uniform_average'} or array-

like of shape \ 

            (n_outputs,), default='uniform_average' 

        Defines aggregating of multiple output values. 

        Array-like value defines weights used to average 

errors. 

        'raw_values' : 

            Returns a full set of errors in case of 

multioutput input. 

        'uniform_average' : 

            Errors of all outputs are averaged with uniform 

weight. 

    squared : bool, default=True 

        If True returns MSE value, if False returns RMSE 

value. 

    Returns 

    ------- 

    loss : float or ndarray of floats 

        A non-negative floating point value (the best value is 

0.0), or an 

        array of floating point values, one for each 

individual target. 

    """ 

    y_type, y_true, y_pred, multioutput = 

_check_reg_targets(y_true, y_pred, multioutput) 

    check_consistent_length(y_true, y_pred, sample_weight) 

    output_errors = np.average(((y_true - y_pred) / y_true) ** 

2, axis=0, weights=sample_weight) 

 

    if not squared: 

        output_errors = np.sqrt(output_errors) 

 

    if isinstance(multioutput, str): 

        if multioutput == "raw_values": 

            return output_errors 

        elif multioutput == "uniform_average": 

            # pass None as weights to np.average: uniform mean 

            multioutput = None 

 

    return np.average(output_errors, weights=multioutput) 

 

# Memanggil Dataframe Setiap Variable 

#Dataframe untuk setiap variable 

df_Close = df.drop(['Open', 'High', 'Low'], axis=1) 

df_Open = df.drop(['Close', 'High', 'Low'], axis=1) 

df_High = df.drop(['Close', 'Open', 'Low'], axis=1) 
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df_Low = df.drop(['Close', 'Open', 'High'], axis=1) 

 

df_Close.head() 

df_Close.tail() 

df_Open.head() 

df_High.head() 

df_Low.head() 

 

# Menampilkan Pembagian Data Segmentasi Setiap Variable 

train_dataset_Close, test_dataset_Close = dataset(df_Close) 

train_dataset_Open, test_dataset_Open = dataset(df_Open) 

train_dataset_High, test_dataset_High = dataset(df_High) 

train_dataset_Low, test_dataset_Low = dataset(df_Low) 

 

train_scaled_Close, test_scaled_Close = 

scaled(train_dataset_Close, test_dataset_Close) 

train_scaled_Open, test_scaled_Open = 

scaled(train_dataset_Open, test_dataset_Open) 

train_scaled_High, test_scaled_High = 

scaled(train_dataset_High, test_dataset_High) 

train_scaled_Low, test_scaled_Low = scaled(train_dataset_Low, 

test_dataset_Low) 

 

X_train_Close, y_train_Close = 

create_dataset(train_scaled_Close, LOOK_BACK) 

X_test_Close, y_test_Close = create_dataset(test_scaled_Close, 

LOOK_BACK) 

 

print('X_train_Close.shape: ', X_train_Close.shape) 

print('y_train_Close.shape: ', y_train_Close.shape) 

print('X_test_Close.shape: ', X_test_Close.shape) 

print('y_test_Close.shape: ', y_test_Close.shape) 

 

X_train_Open, y_train_Open = create_dataset(train_scaled_Open, 

LOOK_BACK) 

X_test_Open, y_test_Open = create_dataset(test_scaled_Open, 

LOOK_BACK) 

 

print('X_train_Open.shape: ', X_train_Open.shape) 

print('y_train_Open.shape: ', y_train_Open.shape) 

print('X_test_Open.shape: ', X_test_Open.shape) 

print('y_test_Open.shape: ', y_test_Open.shape) 
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X_train_High, y_train_High = create_dataset(train_scaled_High, 

LOOK_BACK) 

X_test_High, y_test_High = create_dataset(test_scaled_High, 

LOOK_BACK) 

 

print('X_train_High.shape: ', X_train_High.shape) 

print('y_train_High.shape: ', y_train_High.shape) 

print('X_test_High.shape: ', X_test_High.shape) 

print('y_test_High.shape: ', y_test_High.shape) 

 

X_train_Low, y_train_Low = create_dataset(train_scaled_Low, 

LOOK_BACK) 

X_test_Low, y_test_Low = create_dataset(test_scaled_Low, 

LOOK_BACK) 

 

print('X_train_Low.shape: ', X_train_Low.shape) 

print('y_train_Low.shape: ', y_train_Low.shape) 

print('X_test_Low.shape: ', X_test_Low.shape) 

print('y_test_Low.shape: ', y_test_Low.shape) 

 

# Model GRU 

# GRU Model 

def create_gru(units, x_train): 

    model = Sequential() 

    # Input layer 

    model.add(GRU(units = units, return_sequences = True, 

                   input_shape = ([x_train.shape[1], 

x_train.shape[2]]))) 

    model.add(Dropout(0.3)) 

    # Hidden layer 

    model.add(GRU (units = units*2)) 

    model.add(Dropout(0.3)) 

    # Output Layer 

    model.add(Dense(units = 1)) 

    #Compile model 

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

    return model 

 

# GRU Close 

# GRU CLose 

model_gru_Close = create_gru(32, X_train_Close) 

 

print(model_gru_Close.summary()) 
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# Menampilkan Arsitektur Model 

plot_model(model_gru_Close, to_file='model_gru_Close.png', 

show_shapes=True, show_layer_names=True) 

 

# Menampilkan Hasil Epoch 

history_gru_Close = fit_model(model_gru_Close, X_train_Close, 

y_train_Close) 

 

evaluation_GRU_Close = model_gru_Close.evaluate(X_test_Close, 

y_test_Close) 

print(evaluation_GRU_Close) 

 

# Menampilkan Hasil Plot Loss  

plot_loss(history_gru_Close, 'GRU Close') 

 

# Menampilkan Hasil Peramalan 

 prediction_gru_Close = prediction(model_gru_Close, 

X_test_Close) 

plot_future(prediction_gru_Close, 'GRU Close', y_test_Close) 

 

# Mendenormalisasikan Hasil Peramalan 

scaler = MinMaxScaler(feature_range=(0,1)).fit(df_Close) 

pred_inv_gru_Close = 

scaler.inverse_transform(prediction_gru_Close) 

print(pred_inv_gru_Close) 

 

# Inverse transform y_test_Close dan prediksi 

y_test_Close_inv = scaler.inverse_transform(y_test_Close) 

pred_inv_gru_Close = 

scaler.inverse_transform(prediction_gru_Close) 

 

plot_future(pred_inv_gru_Close, 'Close', y_test_Close_inv) 

 

# GRU Open 

# GRU Open 

model_gru_Open = create_gru(32, X_train_Open) 

 

print(model_gru_Open.summary()) 
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# Menampilkan Arsitektur Model 

plot_model(model_gru_Open, to_file='model_gru_Open.png', 

show_shapes=True, show_layer_names=True) 

 

# Menampilkan Hasil Epoch 

history_gru_Open = fit_model(model_gru_Open, X_train_Open, 

y_train_Open) 

 

evaluation_GRU_Open = model_gru_Open.evaluate(X_test_Open, 

y_test_Open) 

print(evaluation_GRU_Open) 

 

# Menampilkan Hasil Plot Loss  

plot_loss(history_gru_Open, 'GRU Open') 

 

# Menampilkan Hasil Peramalan 

prediction_gru_Open = prediction(model_gru_Open, X_test_Open) 

plot_future(prediction_gru_Open, 'GRU Open', y_test_Open) 

 

# Mendenormalisasikan Hasil Peramalan 

scaler = MinMaxScaler(feature_range=(0,1)).fit(df_Open) 

pred_inv_gru_Open = 

scaler.inverse_transform(prediction_gru_Open) 

 

# Menggunakan MinMaxScaler 

y_test_Open_inv = 

scaler.inverse_transform(np.array([y_test_Open]).reshape(-1, 

1)).flatten() 

 

plot_future(pred_inv_gru_Open, 'GRU Open', y_test_Open_inv) 

 

# GRU High 

# GRU High 

model_gru_High = create_gru(32, X_train_High) 

 

print(model_gru_High.summary()) 
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# Menampilkan Arsitektur Model 

plot_model(model_gru_High, to_file='model_gru_High.png', 

show_shapes=True, show_layer_names=True) 

 

# Menampilkan Hasil Epoch 

history_gru_High = fit_model(model_gru_High, X_train_High, 

y_train_High) 

 

evaluation_GRU_High = model_gru_High.evaluate(X_test_High, 

y_test_High) 

print(evaluation_GRU_High) 

 

# Menampilkan Hasil Plot Loss  

plot_loss(history_gru_High, 'GRU High') 

 

# Menampilkan Hasil Peramalan 

prediction_gru_High = prediction(model_gru_High, X_test_High) 

plot_future(prediction_gru_High, 'GRU High', y_test_High) 

 

# Mendenormalisasikan Hasil Peramalan 

scaler = MinMaxScaler(feature_range=(0,1)).fit(df_High) 

pred_inv_gru_High = 

scaler.inverse_transform(prediction_gru_High) 

 

y_test_High_inv = 

scaler.inverse_transform(y_test_High.reshape(-1, 1)).flatten() 

 

plot_future(pred_inv_gru_High, 'GRU High', y_test_High_inv) 

 

# GRU Low 

# GRU Low 

model_gru_Low = create_gru(32, X_train_Low) 

 

print(model_gru_Low.summary()) 

 

# Menampilkan Arsitektur Model 

plot_model(model_gru_Low, to_file='model_gru_Low.png', 

show_shapes=True, show_layer_names=True) 
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# Menampilkan Hasil Epoch 

history_gru_Low = fit_model(model_gru_Low, X_train_Low, 

y_train_Low) 

 

evaluation_GRU_Low = model_gru_Low.evaluate(X_test_Low, 

y_test_Low) 

print(evaluation_GRU_Low) 

 

# Menampilkan Hasil Plot Loss  

plot_loss(history_gru_Low, 'GRU Low') 

 

# Menampilkan Hasil Peramalan 

prediction_gru_Low = prediction(model_gru_Low, X_test_Low) 

plot_future(prediction_gru_Low, 'GRU Low', y_test_Low) 

 

# Mendenormalisasikan Hasil Peramalan 

scaler = MinMaxScaler(feature_range=(0,1)).fit(df_Low) 

pred_inv_gru_Low = 

scaler.inverse_transform(prediction_gru_Low) 

 

y_test_Low_inv = scaler.inverse_transform(y_test_Low.reshape(-

1, 1)).flatten() 

 

plot_future(pred_inv_gru_Low, 'GRU Low', y_test_Low_inv) 

 

# Ukuran Kinerja GRU Setiap Variable 

rmse = mean_squared_error(y_test_Close_inv, 

pred_inv_gru_Close, squared=False, multioutput='raw_values') 

mape = mean_absolute_percentage_error(y_test_Close_inv, 

pred_inv_gru_Close, multioutput='raw_values') 

print('Prediksi Metode GRU Close') 

print('RMSE Close = %.4f'%(rmse[0])) 

print() 

print('MAPE Close = %.4f'%((mape[0])*100), '%') 

 

 

rmse = mean_squared_error(y_test_Open_inv, pred_inv_gru_Open, 

squared=False, multioutput='raw_values') 

mape = mean_absolute_percentage_error(y_test_Open_inv, 

pred_inv_gru_Open, multioutput='raw_values') 

print('Prediksi Metode GRU Open') 
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print('RMSE Open = %.4f'%(rmse[0])) 

print() 

print('MAPE Open = %.4f'%((mape[0])*100), '%') 

 

rmse = mean_squared_error(y_test_High_inv, pred_inv_gru_High, 

squared=False, multioutput='raw_values') 

mape = mean_absolute_percentage_error(y_test_High_inv, 

pred_inv_gru_High, multioutput='raw_values') 

print('Prediksi Metode GRU High') 

print('RMSE High = %.4f'%(rmse[0])) 

print() 

print('MAPE High = %.4f'%((mape[0])*100), '%') 

print() 

 

 

rmse = mean_squared_error(y_test_Low_inv, pred_inv_gru_Low, 

squared=False, multioutput='raw_values') 

mape = mean_absolute_percentage_error(y_test_Low_inv, 

pred_inv_gru_Low, multioutput='raw_values') 

print('Prediksi Metode GRU Low') 

print('RMSE Low = %.4f'%(rmse[0])) 

print() 

print('MAPE Low = %.4f'%((mape[0])*100), '%') 

print() 

 

 

 


