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Configuration Manual for my Research Project 
Ojas Shivadatta Acharekar 

Student ID: x23268492  
 
 

1 Introduction 
1.1 Background 

Credit risk analysis plays an important role in the financial industry by assessing the likelihood 

of a borrower defaulting on their financial obligations. With the rise of social media, valuable 

insights can be drawn from online financial discussions. This project leverages sentiment 

analysis from financial tweets to enhance traditional credit risk models. 

My study integrates sentiment scores derived from financial tweets into credit risk prediction 

models using machine learning techniques. It is divided into two phases: Phase 1 focuses on 

sentiment extraction through natural language processing (NLP), while Phase 2 combines 

these sentiments with credit risk data to improve risk classification models. 

1.2 Aim of the Study 

To enhance credit risk classification by incorporating public sentiment extracted from financial 

tweets using advanced NLP and deep learning models. 

1.3 Research Objectives 

1. To clean and preprocess unlabelled financial tweets. 

2. To label tweet sentiments using VADER and visualize them. 

3. To train deep learning models (LSTM, BiLSTM) for tweet sentiment classification. 

4. To merge sentiment scores with a structured credit risk dataset. 

5. To apply preprocessing techniques and balance class distributions using SMOTE. 

6. To train and evaluate multiple machine learning models for credit risk prediction. 

7. To use Explainable AI (LIME) to interpret and visualize model decisions. 

1.4 Research Question 

To what extent does integrating the sentiment scores extracted from financial tweets using deep 

learning models affect the accuracy, precision, recall, and F1 score of ML models in credit risk 

classification compared to models that only used structured financial data? 

2 Environmental Setup 
2.1 Hardware Requirements (My Local machine configurations but takes lot of 

time on training) 

• 16GB RAM 

• 500GB SSD Storage 

• Intel Core i5 minimum 

2.2 Software Requirements 

• Operating System: Windows 10 or 11, both will work 

• Python 3.10 because various machine learning models are not supported with the 

latest version of Python 3.10 is found to be stable 

• Kaggle or Jupyter Notebook 
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2.3 Programming Tools 

• IDE: Kaggle 

• Language: Python 

• GPU: Tesla T4 If you are running on Google Colab 

• Visualization: Matplotlib, Seaborn 

• Libraries: Pandas, Numpy, NLTK, TensorFlow, Keras, Scikit-learn, Gensim, 

Imbalanced-learn, LIME, CatBoost, XGBoost, WordCloud 

3 Libraries Required 
 

Library Purpose 

pandas Data loading and manipulation 

numpy Numerical operations 

nltk 
Text preprocessing (stopwords, punctuation 

removal, etc.) 

gensim Word embeddings (Word2Vec) 

tensorflow/keras Deep learning models (LSTM, BiLSTM) 

sklearn 
ML models, evaluation metrics, and 

preprocessing 

imblearn SMOTE for class balancing 

seaborn, matplotlib Data visualization 

lime Explainable AI 

xgboost, catboost Gradient boosting models 

wordcloud Visualization of word frequencies 

Vader Sentiment Sentiment labelling of tweets 

 

Install all the libraries that are required to perform the analysis and Implementation of all the 

modules, libraries, and packages used. 

 

4 Dataset Details 
4.1 Tweet Dataset 

• Source: https://www.kaggle.com/datasets/davidwallach/financial-tweets 

• Contains unlabelled financial tweets. 

• Used for sentiment analysis and model training. 

4.2 Credit Risk Dataset 

• Source: https://www.kaggle.com/datasets/preethamgouda/financial-risk 

• Contains structured credit risk data with country-level financial features. 

• Target: Credit risk classification. 

4.3 Merging Strategy 

• Datasets are merged on the country column. 

• The sentiment score derived from the tweet dataset is added as a new feature to the 

credit risk dataset. 

https://www.kaggle.com/datasets/davidwallach/financial-tweets
https://www.kaggle.com/datasets/preethamgouda/financial-risk
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5 Project Flow 
Phase 1: Sentiment Extraction from Tweets 

1. Text Cleaning: 

o Handle null values which are there in the dataset for text column 

o Stop words, punctuation, symbols, and whitespace was removed 

2. Sentiment Labelling: 

o Use TextBlob (VADER) Sentiment Analyzer for sentiment generation 

3. Text Preprocessing: 

o Word embeddings using GloVe and TF-IDF 

4. Visualization: 

o WordCloud and CountPlot for sentiment distribution 

5. Model Training: 

o Deep Learning Models: LSTM, BiLSTM 

6. Evaluation: 

o Confusion matrix, classification report, accuracy/loss graphs 

Phase 2: Credit Risk Prediction 

1. Load and Merge Datasets (on Country level) 

2. Data Cleaning and Preprocessing: 

o Handle null values, encode labels, scale features using MinMaxScaler 

3. Class Balancing: 

o Apply SMOTE for oversampling and imbalanced data 

4. Split Data: 

o 90% Train / 10% Test 

5. Model Training: 

o SVM, Random Forest, XGBoost, CatBoost, Stacking Classifier 

6. Evaluation Metrics: 

o Classification report 

o Confusion matrix 

7. Explainability: 

o Using LIME explainable AI for enhancing the interpretability, which features 

that contributed most to a model's decision 
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6 Implementation 
Phase 1: Sentiment classification Using LSTM & BiLSTM using different Embedding 

techniques like (TF-IDF Vectorization & GLoVe Embedding) 

 
Above are the libraries required for sentiment analysis, and they are already installed using 

the pip command  
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Data for Sentiment analysis, important ones are the text and country columns 

 
Cleaning steps carried out on the text column 

 
This is the clear view of clean and normal text. 

 
Data after using the TextBlob Library for sentiment generation. 
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Deep Learning models for sentiment analysis 

Accuracy of trained models with different  embedding techniques . 

Phase 2  Merging dataset Based on the country level 

 
 

 
Merging the data based on country 

 

 
 

Data Balance (Using Smote) 

The data was imbalanced, and because of this problem, it was a need to have some algorithm 

so that data can be balanced and the results or training of the model should not be hampered. 
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For this reason, I used a simple approach of duplicating the minority class using SMOTE. 

SMOTE is abbreviated to Synthetic Minority Oversampling Technique. The problem of data 

imbalance is resolved in the dataset by oversampling the minority classes of the dataset. 

 
Scaling and Label encoding were also performed on the data, then models were trained. 

Training models 

SVM 

Random Forest 

CatBoost 

XGBoost 

Stacking(Having the best parameters from all the models and combining them to have a 

improved accuracy) 

 
Machine learning models for credit risk classification with sentiment scores 

 

I have integrated the stacking model with LIME of few credit profiles and this interpretation 

on the data was being observed. 

 
 

Lime Explainable AI 
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7 Output 
EDA for sentiment Classification 

 
Word Cloud 

 

EDA for Credit Risk Classification Problem  
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For Stacking Algorithm, the above is the confusion matrix 


