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Configuration Manual 

Erdal Ozcelik 
x22203184 

1 Introduction 
This configuration manual guides replicating the product recommendation systems 
developed within the NCI research project. It also outlines the process for conducting and 
assessing a survey to evaluate these systems. 

2 Software Requirement 
The product recommendation systems are developed using the Python programming 
language. The implementation is carried out using Jupyter Notebook through the 
Anaconda Navigator. The survey, conducted to evaluate these systems, involved capturing 
videos using the ScreenRec program, with subsequent editing performed using Microsoft 
Clipchamp. The analysis of the survey data is conducted using IBM SPSS. 
 

 

Figure 1: Anaconda Navigator 

 

 



2 

3 Package Requirements 
The following Python packages are utilized for the development of the product 
recommendation systems. The packages are installed using both the pip command in 
Jupyter Notebook and Visual Studio Code. 

• pandas 
 

• re 

• numpy 

• Surprise 

• PySimpleGUI 

• os 

• random  

•  string 

 

Figure 2: Package Requirements and Installation 
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4 Dataset Description 
The product recommendation systems are developed using the Amazon Sales Dataset, 
which is publicly available on Kaggle1. To facilitate ease of use, USER IDs are replaced with 
randomly assigned names and product names are shortened without altering their 
essence. The modified dataset is then placed on the local drive. 
 

 

Figure 3: the Amazon Sales Dataset, which is publicly available on Kaggle. 

 

Figure 4: The Modified Dataset 

 
1  https://www.kaggle.com/datasets/karkavelrajaj/amazon-sales-dataset 

https://www.kaggle.com/datasets/karkavelrajaj/amazon-sales-dataset
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4.1 Load Dataset 

The modified dataset is loaded into Jupyter Notebook. 
 

 

Figure 5: Loading Modified Dataset into Jupyter Notebook 

4.2 Check for Missing Values 

The dataset is examined for missing values. 
 

 

Figure 6: Visualization of Missing Values 
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4.3 Handle Missing Values 

Steps are taken to handle any identified missing values. 
 

 

Figure 7: Missing Values Handling Process 

4.4 Check for Duplicates Values 

The dataset is examined for duplicate values. 
 

 

Figure 8: Detection of Duplicate Values 
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4.5 Data Types Conversion 

The data types are converted for use in the implementation of the product 
recommendation system model. 
 

 

Figure 9: Detection of Data Types  

 

Figure 10: Data Types Conversion Process  
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4.6 Feature Engineering 

Feature engineering is applied to prepare the dataset for the implementation of the model 
used in the product recommendation system. 
 

 

Figure 11: Feature Engineering Techniques Applied 

5 Model Preparation 

5.1 Steps to Implement Collaborative Filtering Model 

5.1.1 Data Preprocessing 

Data Transformation The ‘score’ attribute is first converted into numerical data. 
Following this, the dataset is prepared to be compatible with the Surprise library. 
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Figure 12: Data Transformation Illustration 

Train-Test Split The dataset is then divided into two subsets: 80% of the data is used for 
training purposes, while the remaining 20% is reserved for testing. 
 

 

Figure 13: Train-Test Split Illustration 
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5.1.2 Model Implementation 

Surprise Library Integration The collaborative filtering model is implemented using the 
Surprise library, following the conversion of the ‘score’ attribute into numerical data and 
the preparation of the dataset. The SVD model is specifically utilized for this collaborative 
filtering process. 
 
Model Evaluation The RMSE is calculated on the training data set using the SVD model. 
 

 
Figure 14: The Collaborative Filtering Model 

Recommendation Set Creation Products that have a score exceeding 3.5 are given 
precedence for the recommendation. A set of recommendations is then formulated for 
users, considering their individual preferences. 
 
Interface Development The PySimpleGUI library is employed to craft a user-friendly 
interface. Elements such as windows, buttons, and interactive components are designed 
to provide an intuitive user experience. 

Recommendation Display In the initial display, 20 products are randomly presented to 
the user. Users are then allowed to select 5 products from which personalized 
recommendations are generated. In the subsequent display, users are prompted to input 
a product they are interested in, and 5 recommendations are provided based on their 
input. 
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Figure 15: The Collaborative Filtering Model Display 
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Figure 16: The Collaborative Filtering Model Display 

User Interaction and Feedback In the initial phase, a feedback mechanism is introduced 
with thumbs-up and thumbs-down buttons for capturing user sentiments. This allows 
users to play an active role in refining the recommendations. 
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Figure 17: User Interaction and Feedback Process 

5.2 Steps to Implement the Collaborative Filtering and NLP-Based 
Model 

5.2.1 Data Preprocessing 

Text Mining and Similarity Score Calculation Through the application of natural 
language processing techniques, product reviews and descriptions are analysed. A 
calculation of similarity scores between products is performed. 

5.2.2 Hybrid Model Implementation 

Integration with Collaborative Filtering Similarity scores derived from text mining is 
integrated with collaborative filtering. The result is the formation of a hybrid 
recommendation model. 
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Figure 18: The Collaborative Filtering and NLP-Based Model Display 

Interface Development A scrolling user ID selection screen is displayed, with a prompt 
for users to ‘Please select your user ID.’ An input text area is incorporated on the first 
screen, instructing users to ’Please provide brief details of the electronic products under 
consideration, such as ‘Tablet’ or ‘Phone.’ The system proceeds to the second screen upon 
user selection and input. Five personalized product recommendations are generated and 
displayed by the system, based on the chosen User ID and provided product details. 
 

 

Figure 19: The Collaborative Filtering and NLP-Based Model Display 
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Figure 20: The Collaborative Filtering and NLP-Based Model Display 
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User Interaction and Feedback A feedback mechanism is established, featuring thumbs-
up and thumbs-down buttons to capture user sentiments. This mechanism allows users 
to actively contribute to the refinement of recommendations. 
 

 

Figure 21: User Interaction and Feedback Process 
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6 Evaluation of Recommendation Systems 

6.1 Survey Design and Distribution 

6.1.1 Create a Google Forms Survey 

A comprehensive survey, composed of 19 questions, is to be developed. This survey is to 
be divided into three sections: personal inquiries, an evaluation of the collaborative 
filtering model, and an assessment of the combined collaborative filtering and NLP 
model2. 
 
A random product generator is being prepared using the Python programming language 
and the PySimpleGUI library framework, utilizing the same dataset for the evaluation of 
the survey. 
 
Four screen captures related to product recommendation systems usage are being 
recorded as videos using the ScreenRec program. The videos are then edited using the 
Microsoft Clipchamp program. Subsequently, the videos are uploaded to a YouTube 
account and the generated link is included in the survey. 
 

 

Figure 22: Survey Design and Distribution Process 

 

 
2   https://forms.gle/81ctiXVPMC26Ytuw9 

https://forms.gle/81ctiXVPMC26Ytuw9
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Figure 23: Video Editing and Uploading the Survey 
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Figure 24: Random Product Generator Mechanism 

6.1.2 Utilize the Snowball Sampling Technique 

The survey is to be disseminated online via Google Forms. The snowball sampling 
technique is to be utilized to ensure a diverse range of participants. 

6.1.3 Collect Data from Participants 

Responses are to be collected from 57 participants who have verified accounts. 
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6.2 Data Analysis with IBM SPSS 

6.2.1 Prepare and Cleanse Data 

IBM SPSS is to be employed for the preparation and cleansing of data. The handling of 
missing data and the standardization of English for occupational categories are to be 
carried out. 
 

 

Figure 25: Data Preparation and Cleansing Workflow using IBM SPSS 
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6.2.2 Descriptive Statistics and Frequency Distribution 

The examination of descriptive statistics and the frequency distribution of survey 
responses is to be conducted. 
 

 

Figure 26: Descriptive Statistics  

 

Figure 27: Frequency Distribution Analysis 
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6.2.3 Correlation Analysis and Paired Samples T-test Analysis 

The correlation coefficients are utilized for the analysis of attribute correlations. A 
comparison of attributes between collaborative filtering and hybrid NLP-based models is 
conducted through a paired samples t-test. 
 

 

Figure 28: Correlation Analysis 

 

Figure 29: Paired Samples T-test Analysis 



22 

6.2.4 Interpret and Discuss Findings 

The implications are discussed, and the statistical results are interpreted. Insights into the 
performance of collaborative filtering and hybrid models are provided. 
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