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1 Introduction 
 

This user configuration handbook provides a full, sequential description of required elements 

for both the product and the method. These are required to complete the research project 

titled “Comparative Analysis of ARIMA and LSTM Models for Predicting Electricity 

Consumption, Electricity Price and Stock Prices: A Case Study of Victoria, Australia”. The 

procedures given include the hardware and software requirements as well. Furthermore, the 

handbook includes exemplary code snippets used in various models, as well as their 

associated results, all with the goal of providing practical instruction.  
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2 Data Gathering 
 

This study proposal makes use of two separate datasets:  

 

• The first dataset is on electricity price and consumption in Victoria Australia. This 

dataset consists of 14 columns and 216 rows. This dataset was obtained from 

Kaggle.com. Various price and demand parameters such as temperature, holidays, 

RRP, demand, solar exposure, negative RRP, positive RRP and more are recorded in 

this dataset, with RRP and demand chosen as the predictive variable. The data is load 

into the system in CSV format, and a preprocessing step is performed to properly format 

the date information.  

• The second datasets come from Yahoo Finance and includes the NSX 200 Australian 

Index. This dataset is divided into 4 columns and has 1265 rows, consisting of the 

historical data of the NSX200 starting from 1/1/2015 ending in 31/12/2019. This dataset 

collection serves as the foundation for the full analysis and inquiry provided in this 

study. Various price and demand parameters such as Date, Open, High, Close were 

recorded in this dataset, with the Close chosen as the predictive variable. The data is 

also loaded into the system in CSV format, and a preprocessing step is performed to 

properly format the date and other information.  

 

3 System Configuration 
 

In this section, Hardware and Software specification used in the study will be discussed  

3.1 Local machine Hardware Specification 

 

The project was completed on the hardware configuration shown in Figure 1. 

 

 
    Figure 1: Device Configuration 
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3.2 Google Colab Hardware Specification 

 

Hardware Specification 

RAM 12.7 GB 

GPU (allocated based on runtime) Tesla K80 / Tesla T4 (11.4GB) 

Disk 107.7GB 

     Table 2: Google Colab Hardware Specifications 

 

3.3 Software Specifications 

 

Software Specification 

OS Windows 10 Home (64-bit) 

Programming Language Python 3.8 

IDE Google Colab 

 

 

4 Installation and package required. 
 

 

This step is in the same Google Colab with ARIMA and LSTM. The imported packages for 

the data pre processing consists of the most basic packages such as numpy, pandas, in addition 

to importing packages that will be useful for the analysis of the machine learning models such 

as matplotlib.plot, seaborn, sklearn and statsmodels. 

First, setting up python is a crucial step to do, then loading the datasets into the google colab 

by uploading the CSV file into the files in google Colab and reading it using the formulas 

shown in the picture below. 

 
 Figure 2: loading Python and reading the dataset (electricity Dataset). 

 

 
Figure 3: reading the NSX200 Dataset in Colab 

 

 

5 Data Preprocessing 
 

5.1 Electricity Consumption Dataset 

Once the dataset is loaded into python, first step in the process will be cleaning. The dataset 

is examined for missing values as shown in the figure 4 
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Figure 4: missing values of electricity consumption dataset 

 

We can see 4 missing values, 1 from solar_exposure and 3 from rainfall. To deal with 

missing values, and since the number of missing values is low, we filled the missing values 

with median, then tested again the dataset for missing values and there was no missing values 

in the dataset as shown in the figure 5 

 
Figure 5: missing values after filling them with the median 

 

Second step in the data preprocessing is to explore the data. To do so, multiple plots were 

added to visualize the dataset and give a better understanding of it. Starting with plotting the 

variation of the price over a year, then the price of electricity per month for each of the 5 

years on a monthly basis, followed by comparing the distribution of price with and without 

outliers, then plotting the variation of the positive and negative price over the year and for 

each year on a monthly basis. After plotting the price of the electricity with this different 

plots and parameters, next step would be visualizing the demand of the electricity with the 

same plots in order to understand how the demand of the electricity is changing over the year, 

and over the 5 years on a monthly basis. Here are some plot visualizing the demand and the 

price.  
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After visualizing the demand and the price of the electricity, next step will be to plot the 

hexogenous factors related to the electricity demand and price, in order to conclude the 

reason of the fluctuation of the price and the demand. One of these factors would be the 

temperature, which could give us an understanding of the seasons in Australia. Figure 6 

shows the variation of the temperature over the month for the 5 years. 

 
Figure 5: Min and Max temperature graph over the month for each of the 5 years 

 

Next, drawing the correlation matrix between the multiple factors. Figure 6 shows the plot. 

 
Figure 6: Correlation map of the dataset 
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5.2 NSX Index Dataset 

After loading the NSX Dataset, plotting and visualization would be good in order to visualize 

how the data is distributed. Figure 7 shows the distribution of the dataset. 

 

  
Figure 7: Closing Price vs Date and The autocorrelation and Partial Correlation Plot 

6 Modelling 

6.1 ARIMA 

6.1.1 Electricity Consumption Dataset 

a) Check Stationarity of the Data 

 
P value is less than 0.05, the null hypothesis is rejected 

 

b) Split the data ( 70% train and 30% test) 

 

 
c) Testing Auto-Correlation 
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d) Fitting ARIMA using auto-ARIMA 

 
The best ARIMA model was ARIMA(5,1,3) 

 

e) Plotting the forecasted with the Actual Model 
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f) Calculating the MAE, MSE, RMSE, Rsquared 

 
 

 

 

 

6.1.2 NSX 200 Index 

a) Check Stationarity of the Data 

 
To reject the H0 ( null Hypothesis) , the pvalue should less less than 0.05 

Applying the  difference data method, the result are shown below: 

 
b) Split the data (70% training and 30% testing) 
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c) Fitting Auto Arima 

 
d) Plotting the forecasted ARIMA Model 
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e) Calculating the MAE, MSE, RMSE, Rsquared 

  
 

 

 

 

f) Forecasting with confidence interval 

 

 
 

6.1.3 Electricity Price  

a) Check Stationarity of the Data 
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p-value is less than 0.05, the null hypothesis is rejected 

 

 

b) Split the data (70% training and 30% testing) 

 
c) Testing Auto-Correlation 

 
d) Fitting Auto Arima 
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Best ARIMA model is (1,1,1) 

 

e) Plotting the forecasted ARIMA Model 

 
f) Calculating the MAE, MSE, RMSE, Rsquared 
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6.2 LSTM 

6.2.1 Electricity Consumption Dataset 

6.2.2 LSTM for electricity Price  

6.2.3 LSTM for Index  

a) Importing Libraries 

 
b) Splitting the data into train and test 

 
c) Creating LSTM 
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d) Prepare LSTM 

 
e) Train LSTM 

 
f) Evaluation 
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