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1 Overview  
 

This configuration manual outlines the hardware and software requirements for the graduation 

thesis project titled Stock Price Prediction Using Machine Learning Methods: An Example of 

Turkish Banks. It also provides a step-by-step explanation of the project's implementation. 

     In Chapter 2, the system installation process is explained; in Chapter 3, the necessary tools 

for the project are explained; in Chapter 4, the preparation of the datasets used in the project is 

outlined; and finally, in Chapter 5, the implementation of the project is described. 

 

2 System 
 

For this project, the computer described in Figure 1 was used. 

 
Figure 1: System Features. 

 

3 Essential Tools for the Project 
 

The tools used in the project are listed below. 

1. Microsoft Excel: Since the data processed in this project was in .csv and .xlsx formats, 

Microsoft Excel 2016 was utilized for data handling. 

2. Python: In this project, the Python programming language was employed throughout 

all stages, including data preparation, data reading, modelling, and finalization. To 

accomplish this, Jupyter Notebook 7.2.2 on the Anaconda platform (version details 

provided in Figure 2) was utilized. Furthermore, all code was executed using Python 

version 3.12.7. 
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Figure 2: Anaconda Navigator Version 2.6.3.  

 

Libraries: A new environment was set up for this project on the Anaconda platform, 

and the necessary libraries were installed as listed below. 

1. Pandas 

2. Numpy 

3. Matplotlib 

4. Sklearn 

5. Math 

6. Keras 

The codes shown in Figure 3 below were used to import the relevant libraries into the notebook. 

 
Figure 3: Importing the Relevant Libraries. 

 

4 Preparation of Datasets 
 

In this project, datasets were gathered from three different sources. The first group comprises 

historical stock data of banks, the second group includes financial variables, and the third group 

consists of textual data containing notifications from banks. All datasets are publicly available 

and accessible to everyone. This section provides a step-by-step explanation of the dataset 

preparation process, accompanied by figures between 4 and 9.  

 
Figure 4: Historical Stock Prices Dataset (df_akbank). 
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Figure 5: Loading Financial Variables Datasets. 

 

 
Figure 6: Financial Variables Dataset (referred to as df_financial). 
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Figure 7: Merging the Historical Stock Prices Dataset with the Financial Variables 

Dataset. 

 

     The step illustrated in Figure 7 was repeated for all banks by combining their historical 

stock price datasets with the financial variable dataset. Subsequently, all datasets were saved 

in csv format. 

 

 
Figure 8: Loading Bank Notification Datasets.  
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Figure 9: Transforming of Bank Notification Datasets.  

 

 

 
Figure 9: Sentiment Analysis of Bank Notification Datasets Using Hugging Face. 

 

     The text data processing analysis shown in Figure 9 was repeated for each bank, and the 

new datasets, containing all sentiment confidence information, were saved in CSV format. 
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5 A Comprehensive Guide to Implementing the Project 
 

This section explains all stages, from the preliminary preparation of the datasets to modelling 

and model results, with the support of Figures 10 to 21. Since similar processes are applied to 

each bank, figures from a single bank are used as examples. 

5.1 Preprocessing  

 
Figure 10: Loading Necessary Libraries and Bank Datasets. 

 

 
Figure 11: Plotting the Closing Prices of Each Bank. 
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Figure 12: Closing Prices of Each Bank Over Time. 

 

 
Figure 13: Checking for Missing Values and Modifying Certain Columns. 
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5.2 Feature Engineering  

 
Figure 14: Feature Extraction.  

 

 
Figure 15: Feature Extraction (Continued). 
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Figure 16: Final Overview of the Bank Dataset. 

 

     Similar data cleaning and feature extraction processes were applied to all bank datasets. The 

figures display examples from the Akbank dataset. In the first phase of the implementation, 

each bank's dataset, consisting of 41 variables, was used. For the second phase, the sentiment 

confidence variable was added, resulting in datasets with a total of 42 variables, which were 

utilized in this phase. 

 

 
Figure 17: Merging the Sentiment Confidence Column with Bank Datasets. 
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Figure 18: Final Overview of the Bank Dataset with the Sentiment Confidence Column. 
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5.3 Train Test Splitting and Modelling  

 
Figure 19: Train-Test Split of Bank Datasets. 

 

 
Figure 19: Normalization of the Price Column and Modelling.  
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Figure 20: Training the Model. 

 

5.4 Model Results  

 

 
Figure 20: Actual vs. Predicted Prices Using LSTM. 

 

 
Figure 21: RMSE and R-Squared Results. 

 

 
 


