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1 Introduction 
 
The configuration manual provides a detailed explanation of all processes and technologies 
used in the research project. Having a detailed manual is important because it provides 
background information about the research and explains how the technology works. It also 
includes specific technical details that are not covered in the main report. The manual offers a 
step-by-step guide to the project and also includes the results obtained during the research.  
 
2 Hardware Configuration 
 
The hardware requirements for the project are listed below. 
 

• Model Name: MacBook Air 
• Model Identifier: Mac14,2 
• Chip: Apple M2 
• Total Number of Cores: 8 (4 performance and 4 efficiency) 
• Memory: 8 GB 
• Storage: 250 GB 

 
3 Software Configuration 
 
The following software is specifically used for the implementation of the project. 
 

• Anaconda 
• Jupyter Notebook 
• Python 

 
4 Data Selection 
 
The datasets used in the research are Istanbul weather and Istanbul stock exchange (ISE) 
datasets. The datasets were taken from Kaggle. The weather dataset has daily weather, rainfall, 
average wind speed, average humidity, maximum, and minimum columns. Istanbul Stock 
Exchange dataset has 10 columns and is organised by working days in the ISE by Finance 
Yahoo.  
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5 Implementation 
 
This section focuses on the implementation of the research project.  

5.1 Knowledge Discovery in Databases 
 
KDD is an interdisciplinary field that combines techniques from data mining, machine 
learning, statistics, database systems, and artificial intelligence. The goal is to transform raw 
data into meaningful information and actionable knowledge. 
 

5.1.1. Data Selection 
 

How weather data and stock data files are read is shown in Figure 1.  

 
Figure 1 

 
View the first few rows of both datasets to understand their structure. In Figure 2 

 
Figure 2 
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Figure 3 shows that converting the date columns to DateTime format and then filtering both 
datasets for the years 2009 to 2011. Save the filtered datasets.  

 
Figure 3 

5.1.2. Data Pre-processing 
 

Figure 4 shows, Checking for missing values in weather data and stock data. 

 
Figure 4 

 
First, merge the datasets on the date columns. Second, drop redundant columns. Third, display 
the first few rows of the merged dataset. In Figure 5.  

Figure 5 



 

  4 
 

5.2 Regression Analysis 
 
Various packages and libraries used in the regression analysis part of the research are shown 
in Figure 6. 

 
Figure 6 

Figure 7 shows, the selecting independent variables and the dependent variable (TL BASED 
ISE). Adding a constant to the matrix of independent variables. Calculate descriptive statistics 
for MaxTemp and MinTemp. 

 

 
Figure 7 

5.2.1. Exploratory 
 

Figure 8 shows the correlation between MaxTemp and TL BASED ISE. Correlation between 
MinTemp and TL BASED ISE. 

 
Figure 8 
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5.2.2. Regression using OLS 
 

Figure 9 shows the fit of the regression model and displays the summary of the regression 
results. 

 
Figure 9 

 
5.2.3. Splitting the data 

 
Figure 10 shows how to split the data with a package that is used. 

 
Figure 10 

 
5.2.4. Training the model with regression using OLS 

 
Figure 11 shows create and fit the regression model, displays the coefficients of the model, and 
the coefficients in the data frame.  
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Figure 11 

 
5.2.5. Evaluation & Residuals 
 

Figure 12 shows the evaluation of the model and the model residuals. 

 
Figure 12 

5.3 ANOVA (Analysis of Variance) Analysis 
 
Figure 13 shows how to read the merged data and print it. 
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Figure 13 

Function to classify each date into a season and apply the season classification to the ‘date’ 
column. In Figure 14.  

 
Figure 14 

Group stock returns by season in Figure 15. 

 
Figure 15 

Figure 16 shows the Calculation of the descriptive statistics for each season for TL BASED 
ISE. 

 
Figure 16 
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5.3.1. Assumptions 
 

5.3.1.1. Normality 
Checking normality assumption using Shapiro-Wilk in Figure 17. 

 
Figure 17 

 
5.3.1.2. Homogeneity of variance 

 
Checking homogeneity of variances using Levene’s test in Figure 18. 

 
Figure 18 

5.3.2. Normalization 
 
Figure 19 shows applying log transformation, a summary of the transformation, and the 
Shapiro-Wilk normality test on each transformation. 

 
Figure 19 
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5.3.3. Applying Log transformation to stabilise variance 
 
Figure 20 shows separate transformed returns by season and checks the homogeneity of 
variances with Levene’s test. 

 
Figure 20 

 
5.3.4. Applying ANOVA 

 
 
Figure 21 shows the application of ANOVA with logarithmic transformation and Figure 22 
shows the pie chart. 

 
Figure 21 

 
Figure 22 
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5.4 GARCH Model 
 
Applying the GARCH model with exogenous variables in the variance equation in Figure 21. 

 
Figure 21 

Figure 22 shows a plot of volatility, a plot of weather, and a scatter plot of conditional volatility 
vs. rain. 

 
Figure 22 

 
 
Figure 23 shows a plot of volatility, a plot of weather, and a scatter plot of conditional volatility 
vs. humidity. 

 
Figure 23 

 
 


