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1 Introduction 
 

This configuration manual walks you through setting up the software environment, preparing 
the data, and running the models. 
 

2 Hardware Setup 
 
Operating System Windows 11 Home  
Installed RAM 8.00 GB 
Processor  AMD RYZEN 3  
System Type 64 bit Operating System 
 
 

3 Softwares And Libraries 
 
Programming Language: Python 
Database: Postgre SQL 
IDE : Jupyter Notebook 
 
Packages: 

 Numpy  
 Pandas  
 sqlalchemy + psycopg2-binary 
 Matplotlib  
 Sklearn  
 NLTK  
 String  
 Re  
 emoji  
 Keras  
 Tensor flow  
 Transformers 
 KerasTuner 
 vaderSentiment 

 

4 Project Implementation 
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4.1 Dataset 
The dataset for used for this research consists of playstore game app reviews sourced from 
kaggle1 .It is a JSON dataset that consists web scraped data from google playstore for 170 
games consisting of the app metadata and also the reviews of each games by different users. 

 
Figure1. JSON Dataset 

This JSON dataset was in a nested structure and was hard to anlayse the data. So to make the 
analysis easier the JSON dataset was loaded in jupyter notebook and  was flattened to 
dataframe and then stored in a PostgreSQL table named playstore_game_reviews. The table 
contains 2,89,604 rows of user reviews and playstore game meta data. 
 

 
Figure 2. Converting JSON dataset to Structured format 

 
 
1 https://www.kaggle.com/datasets/dipanjandas96/play-store-game-reviews 
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Figure 3. The playstore_game_reviews table in PostgreSQL. 

 

4.2 Data Loading And Pre-Processing 
 
Now as our dataset is stored in PostgreSQL table we will retrieve it for further processing and 
modelling. Out of the 2,89,604 rows we will be using only 1,00,000 rows due to memory and 
processing constraints of the hardware. The four models are implemented as 4 jupyter 
notebook files. 

 
Figure 4. Data Loading 
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Next we perform the text pre processing of our reviews to Remove punctuations, stopwords, 
HTML tags, emojis, special Characters etc. and then store it in a new column called 
cleaned_reviews 

 

 
Figure 5. Text Pre-Processing 

 

4.3 VADER Rating 
After Text Pre-processing we are providing an inferred rating from the cleaned review 
comments of the users using VADER. This decision was taken because even though there is a 
column for Score which represents the rating given by the user sometimes the Star rating left 
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by the user do not match with  emotional tone of the review by the same user. VADER helps 
to bridge this gap byy feeding each review through VADER’s compound metric (and 
remapping it into our 1–5 scale) we automatically “infer” a sentiment‐based rating. 

 
Figure 6. VADER Rating 

 

4.4 Feature Extraction 
Next we encode the the user_ids and app_ids and also tokenize the reviews using Keras 
tokenizer(For LSTM model and Hybrid GRU-CNN model). For the DistilBERT and 
DistilGPT2 model we have used its respective pretrained encoders for review tokenizing. 

 
Figure 7. User and App embedding 

 

 
Figure 8. Review Tokenizing Using Keras Tokenizer 
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Figure 9. Review Tokenizing Using DistilBERT Tokenizer 

 
Figure 10. Review Tokenizing Using DistilGPT2 Tokenizer 

 

4.5 Modelling 
In the following section the code snippets for the 4 models along with their hyper parameter 
tuning to find the best configurations for each model is shown.  
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4.5.1 LSTM Model With Attention And Glove Embedding 

 
 

 
Figure 11. The LSTM Model Function 
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Figure 12. Training The LSTM Model for 10 epoch With Best Hyperparameters 

4.5.2 Hybrid GRU-CNN Model 
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Figure 13. Training The Hybrid Model for 10 epoch With Best Hyperparameters 
 

4.5.3 DistilBERT Model 
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Figure 14. The DistilBERT Model function 
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4.5.4 DistilGPT2 Model 

 
 

 
Figure15. The DistilGPT2 Model function 
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4.6 Training and Validation Plots 

 
Figure16. The Training and Validation plots 
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4.7 Recommendation Metrics(Recall@k, NDCG@K) 

 

 
 
 

Figure17. Function to calculate Recall@K and NDCG@K 

 
 


