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1. INTRODUCTION  
This Research is about Opinion mining on newspaper headlines regarding the US elections 
using NLP,SVM and Deep learning. The Following steps contains the step by step process of 
the tools required for the research and how tools are used and installed. Finally provided with 
the execution of the code step by step process. 

 
  
2. SYSTEM CONFIGURATION  
  

  2.1. HARDWARE SPECIFICATION  
    

• OPERATING SYSTEM : MacOS(Ventura13.5.1)  
• PROCESSOR: M1Processor with build in 10 CPU and GPU  
• HARD DRIVE: SSD(256GB) • RAM:8GB  

  
  2.2. SOFTWARE SPECIFICATION  
  

• PYTHON 
• GOOGLE COLLAB 

3. InstallaKon and Environment Setup  

 
Fig 1  - Python Version 
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        Fig 2 : GOOGLE Collab working Space 
  

4. DATA COLLECTION  
  
The dataset is collected from mul>ple mainstream news ar>cle sources which are U.S based media 
sources. The collected news ar>cles are exactly started collec>ng 2 months before the U.S elec>on  
polling dates which was on November 5. News ar>cles headlines are collected from the various 
media such as CNN, Fox, Hindustan Times, BBC, ABC, Al Jazeera, The New York Times, Reuters, The 
Guardian, Forbes, and Washington News etc. 
 
  
5. IMPLEMENTATION  
  

5.1. Libraries Used in this research.  
•  Numpy: For numerical opera>ons. 
• Pandas: For data manipula>on. 
• scikit-learn: For implemen>ng SVM and Random Forest models. 
• spaCy: For named en>ty recogni>on (NER). 
• NLTK: For basic text preprocessing. 
• transformers: For BERT and RoBERTa implementa>on. 
• matplotlib: For data visualiza>on. 
• wandb: For experiment tracking and visualiza>on. 
  

 
Fig 3. 
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`  
Fig 4 

 
  
        Fig 3 & 4: Libraries required for research.  
  
5.2 Dataset   
  
This Dataset was initially collected in xlxs file.  
   

• US_Election_Headlines_Past30Days.xlsx – Before preprocessing  

• headlines_for_manual_review_done.xlsx – After preprocessing  
 

  
5.3 The Flow of the Implementation   
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• Using the headlines available in the file name 
US_Election_Headlines_Past30Days.xlsx all the pre- processing are done 
and save in the cleaned_text column which we can see in the fig 5 

• Named entity recognition has been performed in the fig 6. 
• The inclusion of sen>ment score which we can see in the fig 7. 
• Categorizing the sen>ment scores and adjus>ng them to put them into the correct 

criteria which they correctly fit into, which we can see in the fig 8. 
• Visualization of the expression and Frames without the model fig 9  
• Model Implementation   
• Results   

  
  

  
 

 
 

  
  
      Fig5: Data are loaded and videos are downloaded using Id’s  
  
 

 
Fig 6: NER is performed with headlines 
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Fig 7: Addi>on of sen>ment score 

                     
 
 

  
  

    Fig 8: Categorization of headlines using the sentiment scores 
  

  
        

Fig 9: Average sentiment trends of US election candidates. 
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MODEL IMPLEMENTATION  
  
There are three main three models used in this research   
    

1. SVM + Word2Vec 

2. BERT Transformer Model 

3. RoBERTa Transformer  

 

1. MODEL TRAINING  SVM +Word2Vec 
 

 

 

  
  

Fig 10 : SVM + Word2Vec Model Training 
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BERT TRANSFORMER MODEL: 
 

 
 
  
     Fig 11 :BERT Transformer Model Training Results 

 

RoBERTa Transformer: 

 

 

 
 

Fig12 Roberta Model Training Results 
 

The predicted value of the models is plo/ed in that comparing to all the models. The SVM in 
integra>on with Word2Vec has the be/er performance in terms of BERT and RoBERTa. 
We experimented with mul>ple models such as : 

• RBF Kernel in SVM represented in fig.13 
• Polynomial kernel with SVM classifica>on represented in fig.14 
• Logis>c Regression with Word2Vec is represented in fig.15 
• Random forest regression model is show in fig 16 
• At last Word cloud for the posi>ve score is shown in fig 17. 
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Fig 13 RBF Kernel with SVM Classifica>on 
 
 

 
 

 
 
 

Fig 14 RBF Polynomial kernel with SVM Classifica>on 
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Fig.15 Logis>c Regression with Word2Vec classifica>on  

 
Fig.16 Random forest with Word2Vec model 

 

fig 17. Sen>ment trend chart with the help of NER 
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Fig 17 Word Cloud 

      
6. Execution of the code   

  
• As we are working with the google collab in order to retrieve the ini>al collected we 

need to mount the drive to the google collab. 
• We are beginning with ini>al collected dataset ar>fact named as 

US_Election_Headlines_Past30Days.xlsx which at the we need to put inside 
the Data Frame for the further processing. 

• Then we can proceed the data flow of the code with doing all the pre processing of the 
headlines in the google collab. 

• Aier the pre-processing of the data, the pre-processed data are download for the 
manual analysis for checking the correctness of data whether it has fallen in the 
appropriate categoriza>on of the sen>ment and the correctness of the named en>ty 
recogni>on.  

• Aier the manual work of correc>ng the headlines tagging to the appropriate person 
and adjus>ng the range of categoriza>on criteria we once bring back dataset to the 
work with mul>ple models. 

• The manipulated dataset is saved and produced in the name of 
headlines_for_manual_review_done.xlsx and mounted to the drive. 

• The results of the mul>ple models are produced with precision, score, accuracy, recall, 
f1 score. 

 
  
  


