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Aim: The aim of the study is to detect sentiment analysis from the good ones and improve the false positivity rate by using 

the proposed Novel Bidirectional Encoder Representation for Transformers- (Novel BERT) over Support Vector Machine-

SVM. Materials and Methods: Sample groups that are considered in the project can be classified into two, one for Novel 

BERT over SVM , which are tested using 0.80 for G-power to determine the sample size and for t-test analysis. 25000 IMDB 

movie reviews dataset that data collected from Twitter. Results: The automatic feature selection of the BERT algorithm splits 

the data with best fit, which has an average accuracy of 83.5%, which by far seems to be better than the SVM which gives 

average accuracy 75.3%.The significance is around 0.042 (p<0.05) and therefore there is a statistically insignificant difference 

among the study group. Conclusion: BERT seems to be better in finding the Sentiment in IMDB movie dataset over the SVM 

algorithm. 
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INTRODUCTION 
 

In today's world, anyone can share their thoughts on social media. Aside from that, there's a movie review. 

Information regarding movie reviews is available on the internet thanks to technological advancements (C.-L. Liu 

et al. 2012). It is difficult to locate the correct information that the user needs. That can determine the value and 

quality of the information if it is processed. It will make it simple for people to determine the quality of a film by 

categorising movie reviews (Indrayuni 2018). The handling of negative words in reviews is a challenge in this 

movie review. The word negation refers to a statement that denies or reverses the value. 'Not' is the most common 

negation word. The choice of a negative term in a movie review may have an impact since it alters the sentimental 

value.positive can turn by negative with negative words (B. Liu 2012). This sentiment analysis is one of the major 

applications that was devoted to movie reviews in English and was produced using a machine learning approach 

known as Support Vector Machine. Machine learning is popular and its applications are in a wide range of 

computer-related tasks, including text analysis, image processing, finance, search and recommendation engines, 

speech recognition, and so on (B. Liu 2012, 2020). In this scenario, machine learning is utilised to classify 

sentences based on good or negative user feedback (Yulietha et al. 2018). 

There are around 150 google scholars and 190 IEEE research papers have been published over the past 6 years. 

The most cited article in IEEE is “Sentiment Analysis for Social Media using the SVM Classifier of Machine 

Learning”. In the existing research they didn’t identify the availability and efficient prediction of sentences. The 

main aim of the project is to identify the availability and efficiency of the proposed algorithm namely Novel BERT 

different methods and calculating the analysis of words function in reviews. Novel Bidirectional Encoder 

Representations-BERT from Transformers is a state of art machine learning approach for natural language 

processing. BERT was introduced by Jacob Devlin at Google in 2018. When it comes to data preprocessing, 

natural language processing (NLP) is one of the most difficult fields in artificial intelligence. It takes a long time 
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for the function to train successful NLP models, even after preprocessing, full processing and tokenizing text 

words (Panchal 2019; Rothman 2021a). The support vector machine-SVM algorithm approach was used to train 

the classifier model, coupled with feature selection utilising hybrid optimization. To extract previous polarity 

features and n-grams, The first do data pre-processing to reduce noisy data (Song, Hu, and Xie 2002). Then utilise 

Part of Speech (POS) tagging to extract prior polarity features and n-grams. After that, using Pointwise Mutual 

Information, the word polarity score is determined (PMI). Then, for feature optimization, a heuristic hybrid 

optimization strategy employing PSO and cuckoo search is applied, which aids in improving the model's 

performance (“Sentiment Analysis for Social Media Using SVM Classifier of Machine Learning” 2019). 

Our team has extensive knowledge and research experience  that has translate into high quality 

publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al. 

2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al. 

2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021). In the 

existing research, they didn’t identify the efficient algorithm, the system always uses a vectorization method, for 

deploying sentences to analyse the data without loss and better accuracy. It is a hybrid optimization technique, it 

presents the nearest value of expectation that leads to the data loss and accuracy of predicting the sentence of 

sentiment is slow. The main aim of  our project is to identify the efficient algorithm for analysing the sentences 

by analysing the same set of data sets in different algorithms and calculating the accuracy. 

Materials And Methods 
 

The research work was performed in the Cloud Computing Laboratory Department of Computer Science and 

Engineering, Saveetha School of Engineering, SIMATS. The proposed work contains two groups. Group 1 is 

taken as the Novel BERT and group 2 as Support Vector Machine-SVM. The Bidirectional Encoder 

Representation for Transformation and Support Vector Machine were executed and evaluated a different number 

of times with a sample size of 20. A sample dataset is presented in Table 1. The experimental results are based on 

the analysis for pretest power which shows the high accuracy and high precision compared to the existing system. 

The minimum power analysis for G-Power calculation is fixed at 0.8 and the maximum accepted error is fixed at 

0.5. 

In Natural Language Processing, the Novel BERT algorithm is the most supervised learning algorithm which 

delivers high accuracy by using optimization procedures.There are a total of 25000 Comments that are considered 

as samples for a training data set which acts as the supervised learning method for the proposed Natural language 

processing with BERT for tokenization (Haughton et al. 2015). 

Hugging Face Transformers Library Installation The location of the BERT model that I can use with TensorFlow 

was one of the problems that  had the hard time resolving the problem.It is a high performance boosting framework 

based on the NLP algorithms used for deep learning tasks. In this algorithm it can easily create and reduce 

complexity. It handles large amounts of data, takes less training time and consumes low memory. 

Testing setup for this proposed system used a Google Collab notebook with Jupyter enabled with GPU. Jupyter 

notebook is a software which is used for creating the Sentiment analysis with BERT model and SVM Hardware 

configuration for this proposed system is Intel core i5 8th gen processor and requires 4GB random access memory 

and 25 GB Solid state drive used. The configuration of the system is windows 11 operating system and jupyter 

notebook software and python programming language 3.9.8. 

 

Testing procedure for Sentiment Analysis with Novel BERT  

Novel Bidirectional Encoder Representation for Transformation, it is a bidirectional encoder to analyse the data 

from two sides to predict or analyse huge data within a short time period and Transformation is a machine learning 

package that includes models of NLP and algorithms to easily function. The both bidirectional and transformation 

to combine and represent the BERT model. 

 

Step 1: Preprocessing / Text processing 

In the preprocessing step it can remove the null/empty by data cleaning from the dataset which is not useful to 

analyse. It uses a normal NLP process to tokenize words to perform the operation. 

Step 2: Feature Extraction 

Feature extraction is used to extract the positive and negative opinion on the movie.This process of reduction by 

which an initial set of raw data is reduced to a manageable group for processing. 

 

Step 3: Training 

After the feature extraction step, the training process is done. Training step involves implementation of BERT to 

predict the sentiment analysis. This analyses the dataset into two parts in that train contains 28000 to train with 

the algorithm. 
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Step 4: Test Classifier 

In the test classifier can import different and more datasets to test the accuracy of the classifier and recall . Test 

contains 13000 comments for testing the data set into to get recall and f1-score. 

 

Step 5: Testing 

Testing process is used to detect if the comments in the dataset are positive or negative. In this step the classifier 

shows the result of spam if it shows positive and negative .It analyses the words with negative or positive then it 

predicts the sentance. 

 

Step 6: Finding the predictions 

Using the natural language processing with BERT algorithms to predict the text contains opinions or emotions in 

positive or negative . It predicts the sentence to perform the operation and deceit the analysis of the given sentence. 

 

Sentiment Analysis using BERT and Tensorflow 

BERT: Bidirectional Encoder Representation for Transformation Algorithm it was developed in 2018 by google. 

Input: IMDB dataset, prediction statement. 

Model← TFBERT_ForSequenceClassification.from_pretrained() 

Tokenizer← BERT_Tokenizer.from_pretrained() \\ Tokenize the sentence to predict with BERT 

For i in dataset : 

train , test←  tf.keras.preprocessing\\ it  processing the data 

End for 

For i to train,test: 

      train_feat , train_lab  \\ code converts our train Dataset object to train pandas data frame 

       test_feat , test_lab  \\ code converts our test Dataset object to test pandas data frame 

End for 

For e in tokenizer: 

input_dirTokenizer.encode()  

max_length=length   \\if len(s)>max_length 

features.append()   \\ appending the input sequence  

End for 

\\ Configuring the Novel BERT model and Fine- tuning 

Model.compile()    \\ it measures the accuracy and loss of algorithm 

Model.fit(train_data,epochs)  \\ epochs indicates no.of passes in training dataset 

Prediction_sentence()   \\ input of the sentences to predict 

For predict ← range(predict_sentance): 

 prediction_sentence 

End for 

Output: Accuracy ,  predicted sentence is positive or negative  

End 

SVM- Support Vector Machine 

SVM-Support Vector Machine is a prominent Supervised Learning technique that may be used to solve both 

classification and regression problems.Supervised learning models with accompanying learning algorithms that 

evaluate data for classification and regression analysis are known as support-vector machines.The SVM is to find 

the optimum line or decision boundary for categorising n-dimensional space into classes so that additional data 

points can be readily placed in the correct category in the future. A hyperplane is the name for the optimal choice 

boundary.In statistical learning theory, one property of SVM is the intrinsic risk minimization. SVM are a class 

of supervised learning methods for classification, regression, and outlier detection.They are effective in high-

dimensional spaces. When the number of dimensions exceeds the number of samples, the method is still effective. 

SVM Algorithm  

Input: IMDB dataset, prediction statement. 
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Model← SVM_ForSequenceClassification.from_pretrained() 

Tokenizer←SVM_Tokenizer.from_pretrained() \\ Tokenize the sentence to predict with SVM 

For i in dataset: 

train ,test←  tf.keras.preprocessing  \\it  processing the data 

End for 

For i to train,test: 

      train_feat, train_lab  \\ code converts our train Dataset object to train pandas data frame 

       test_feat, test_lab  \\ code converts our test Dataset object to test pandas data frame 

End for 

Vectorization ← Tfidfvectorizer()   \\ train ,test_vectorizer for fit transform 

\\ Creating a Linear SVM model 

Classifier_linear=SVM.svc() 

Time_linear_train()     \\ time prediction 

Classifier_linear.fit()      \\ prediction_linear with predict of time 

Model.compile()     \\ it measures the accuracy and loss of algorithm 

Model.fit(train_data,epochs) 

\\ epochs indicates no.of passes in training dataset 

Prediction_sentence()    \\input of the sentences to predict 

For predict ← range(predict_sentance): 

       prediction_sentence 

End for 

Output: Accuracy ,  predicted sentence is positive or negative  

End 

Dataset is collected from IMDB Dataset.  In the dataset 70% is used for training and 30% used for testing. The 

BERT and SVM algorithms were evaluated with respect to training, and tests were conducted with the required 

parameters to improve the accuracy percentage. 

Statistical Analysis 

Statistical software used in the study is IBM SPSS version 26 . The independent sample T-test calculation for 

analysing equal variance, standard error, and levene's test are evaluated. Attributes like comment ID, Author, Data 

and type of comments form the independent variables and Comments, Detection and class are dependent variables. 

Independent sample T-test has been carried out for evaluating the accuracy (Singh, Jakhar, and Pandey 2021). 

 
Results 
 

In this proposed system it was observed that BERT uses optimization procedures to deliver high accuracy and no 

data loss with bidirectional. Where Table 2 shows the data present in IMDB dataset that contain a positive and 

negative opinon information count, Fig. 2  represents a count of positive and negative opinions. Table 3 shows 

the statistical calculation such as mean, standard deviation and standard error mean for NBERT and SVM 

algorithms. The mean, standard deviation and standard error mean for BERT are 83.5, 8.3021, 3.029 respectively. 

The mean, standard deviation and standard error mean for SVM are 75.3, 9.3446,4.496 respectively. It is inferred 

that the mean accuracy for NBERT is 83.5 which is greater than the mean accuracy of comparison architecture 

which is 75.3. Moreover, the mean accuracy value of Novel Bidirectional Encoder Representation for 

Transformation is 83.5 which seems to be superior to the Support Vector Machine. Fig. 1 explains the architecture 

of NBERT with bidirectional analysis of the dataset. In Table 4, it was observed that the Levens test for equality 

of variance and its significance for BERT is 0.747 and 0.302, respectively and standard error difference and 

confidence interval are lower than SVM classifiers. The mean accuracy  is depicted in Fig. 3. For the supplied 

dataset of Sentiment Analysis on IMDB Dataset, BERT appears to be superior to movie review comments. 
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Discussion 
 

The proposed system provides better sentiment analysis using a BERT with a count vectorizer with over 95.1% 

accuracy compared to SVM for improved Classification.In industry sentiment analysis with BERT and SVM 

performed the best among the model combinations created on all datasets, according to the results of the 

testing.The mean, standard deviation and standard error mean for Bidirectional Encoder Representation for 

Transformation deployment are 83.5, 8.3021, 3.029 respectively. The mean, standard deviation and standard error 

mean for SVM are 75.3, 9.3446,4.496 respectively.  It is inferred that the mean accuracy for NBERT is 83.5 which 

is greater than the mean accuracy of comparison architecture which is  75.3. A systematic review on Sentiment 

Analysis on movie reviews  presents around 45 studies, the analysis of various papers shows that BERT is the 

most used algorithm for text classification (Rothman 2021b). Since most of the movie reviews sentiment are 

related to text links,the algorithm provides the best accuracy for finding positive and negative comments(Singh, 

Jakhar, and Pandey 2021). sentiment analysis with the BERT algorithm has more accuracy compared to the 

SVM.The Support Vector Machine was used for classification. A learning machine for two-group classification 

issues is the support-vector machines(Moore and Wang 2018). It's used to categorise writings as either positive 

or negative. Because of its advantages, such as its ability to handle huge features, SVM performs well for text 

classification(Joachims 2012). Another benefit is that SVM is robust in the presence of a sparse set of samples, as 

well as the fact that most problems are linearly separable. In past sentiment analysis studies, Support Vector 

Machines have demonstrated promising results (Onal, Ertugrul, and Cakici 2014). 

In industry sentiment analysis data, according to the results of the testing. BiLL is a bidirectional LSTM model 

with knowledge distilled from bidirectional encoder representation for transformation (Chebotar and Waters 

2016). They combine multiple heuristics with rule-based data augmentation. The contribution of data 

augmentation is not addressed in this situation because it is employed as a complimentary tool for the task. AL-

BERT is a simplified variant of BERT with fewer parameters than the regular BERT design. Factorised embedding 

parameterization and cross-layer parameter sharing are two strategies for parameter reduction (Chi et al. 2021). 

These methods lower BERT's memory use and reference time.BERT is reduced to a tiny convolutional neural 

network model for a specific job (S. Liu, Tao, and Feng 2019). They produce sentences in the style of training 

data using GPT-2, a big language model. The training set is supplemented by the synthetic sentences (Azunre 

2021).  

The limitation of the study is scaled if the analysis is of various words, and the classifier runs on each sentence. 

In such scenarios, the accuracy is not particularly high, and it can potentially fail in unexpected ways. Further, 

this research work can be improved by deploying a model that predicts more appropriate words  in less time so 

that wait will be less and it can be easily manageable and scalable  as in this research. 

 
Conclusion 
 

The Novel Bidirectional Encoder Repsornation for Transformers-BERT algorithm identifies the sentiment 

analysis of movies with better accuracy of 83.5% compared to Support Vector Machine-SVM  algorithm with 

75.3%. BERT algorithm that helps to function in both directions to predict the analysis on dataset with 

bidirectional encoder.Support Vector machine that functions on vectorization process to predict the sentiment 

analysis, so it takes a longer time and loss of data than BERT. 
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TABLES AND FIGURES 

 

Table 1. The data that was collected from twitter about movie reviews in  text normalisation with the public 

opinion about it in positive or negative way of comments. This dataset name is IMDB_dataset. 

S.No Data_column Label_coloum 

0 One of the other reviewers has mentioned that after watching just 1 Oz 

episode you'll be hooked. 

positive 

1 The filming technique is very unassuming- very old-time-BBC fashion 

and gives a comforting, and sometimes discomforting, sense of realism 

to the entire piece.  

positive 

2 Basically there's a family where a little boy  thinks there's a zombie in 

his closet & his parents are fighting all the time.  

Negative 

3 For a long time, 'The Menagerie' was my favori.. positive 

4 A truly frightening film. Feels as if it were Negative 

 

 

Table 2. The Count of positive sentences on movie opinion with text representation or negative  sentence on 

movie opinion with text representation reviews in the dataset. The IMDB dataset collects data from Twitter 

analysis. 

In IMDB- Dataset comments Positive Negative 

Count  27000 23000 

 

Table 3. Group statistical analysis of Bidirectional Encoder Representation with mean value of 83.5 and 

Support vector Machine 75.3 and similarly the results of Standard Deviation and Standard Error Mean are given 

for both BERT and SVM. 

  Algorithm N Mean Std. Deviation Std.Error 

Mean 

Accuracy BERT 20 83.5 8.3021 3.029 

  SVM 20 75.3 9.3446 4.496 

 

Table 4. Independent Sample T-test Results with confidence interval of 95% and level of significance greater 

than 0.05 (BERT appears to perform significantly better than SVM with the value of p > 0.001) 
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Fig. 1.  Architecture for Sentiment analysis with Bidirectional Encoder Representation for Transformation  on 

IMDB movie reviews. This imports the text normalisation process to analyse the data and convert into word 

embedding to predict the analysis to produce the sentiment on given sentences in the architecture. 
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Fig. 2.  Dataset that contains text forms with positive sentences on movie opinion with text representation and 

negative sentences on movie opinion with text representation. That contains 27000 positive reviews and 23000 

negative reviews on IMDB. 
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Fig. 3. Bar graph analysis of Novel Bidirectional Encoder Representation for Transformation architecture and 

Support vector Machine architecture. Graphical representation shows the mean Accuracy of 83.5% and 75% for 

the proposed NBERT and SVM respectively. X-axis : BERT vs SVM, Y-axis : Mean Accuracy ± 1 SD. 

 

 


