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Abstract− The film industry is one of the impacts of the rapid development of technology. This causes the film industry to increase 

every year. In addition, technological developments also affect the public to make it easier to access various movie from various 
website. With many choices of movies, people need to know the quality of various movies by knowing the reviews of these movies 

from other people. However, the large number of audience reviews of a movie makes it difficult for people to categorize good 

movies or bad movies. The solution to the problem is to perform sentiment analysis on movie reviews. In this research, the 

classification method used is Modified Balanced Random Forest. This method was chosen because it can overcome imbalanced 
data and can increase accuracy and reduce time complexity. In this research also the feature extraction used is Word2Vec. This 

feature extraction was chosen because previous research explained that Word2Vec has the advantage of being able to show the 

contextual similarity of two words in the resulting vector. The best model produced from this research is a model built without 

using stemming in the preprocessing stage, using 300 dimensions in Word2Vec, and using the Modified Balanced Random Forest 
classification method which produces an f1-score of 84.15%. 
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1. INTRODUCTION 

The film industry is a type of industry that is experiencing an increase every year, both from newly produced films 

and films that have been produced before [1]. This is due to the rapid development of technology. The rapid 

development of technology affects people to make it easier to find and watch various movies from various websites. 

With a large selection of movies, it is often confusing for someone to choose which movie they will watch [2]. People 

previously needed to know the quality of various kinds of movies by looking at reviews or other people's responses 

to the movie. With various reviews from the audience on a film, a sentiment analysis is needed to categorize the 

reviews into a sentiment [3].  

The process that can automate the collection of opinions, emotions, and views from speech, text, and data 

sources by Natural Language Processing is called sentiment analysis [4]. The results of sentiment analysis can help in 

understanding audience satisfaction with a movie. Sentiment analysis evaluates the polarity of text in a sentence or 

data to establish which opinions expressed are positive, negative, or neutral [3]. The positive nature indicates that the 

comments given to the movie have a good value, it can be concluded that the reviewed movie is a great movie. 

Meanwhile, the negative nature indicates that the comments given to the movie have a less good value, it can be 

concluded that the reviewed movie is a bad movie. However, there is also a neutral trait which means it indicates that 

the movie is not too good and not too bad. Sentiment analysis can help benchmark the success of a movie by comparing 

it to similar films. The success of a movie can help the public so that they are not confused in choosing a movie that 

they will watch. This research can also determine the effectiveness of an algorithm and sentiment analysis techniques 

that are well used to process movie review data from various sources. 

In sentiment analysis, there are several algorithms that can be used. In this research, the feature extraction used 

is Word2Vec. This feature extraction aims to map information or words in a sentence into a vector. This feature 

extraction was chosen because research [5] explains that Word2Vec has the advantage of being able to show the 

contextual similarity of two words in the resulting vector. In sentiment analysis, the imbalanced distribution of class 

data can affect classification performance. Therefore, Modified Balanced Random Forest is used as a classification 

method in this research. This classification method was chosen because the data used in this research is imbalanced, 

it is in accordance with the purpose of this method which is to handle imbalanced data. In addition, this method can 

also improve accuracy and reduce time complexity. In research [6] the feature selection used is Chi-square and 

Modified Balanced Random Forest as a classification method was successful in producing an accuracy of 81.75% and 

f1-score of 71.90%. This research uses some references from previous researches that have relevance to sentiment 

analysis, preprocessing stages, feature extraction, and classification methods. 

Research [7] by Ardhian Fahmi Sabani in 2022, discusses sentiment analysis of movie reviews on the rotten 

tomatoes website but uses Support Vector Machine method and Word2Vec feature extraction. The preprocessing 

stages in the study are data type conversion, case folding, tokenization, stopword removal, stemming. In this study, 

testing was carried out on the dataset by selecting the kernel in the classification method, stemming and not stemming 

the dataset, using K-fold and not using K-fold, and undersampling. This research produces the best model using the 

RBF kernel and using K-fold which produces an average precission of 77.2%, recall 68.2%, F1-Score 70.2% and 

accuracy 79.0%. In this study, researchers want to use Word2Vec feature extraction which has been quite well used 
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previously on the same dataset in converting each word in the data into a vector but using a different classification 

method, namely Modified Balanced Random Forest. 

In research [6] by Antika Putri Permata Wardani in 2022, discusses sentiment analysis using Modified 

Balanced Random Forest method and feature selection used is Chi-square of beauty product reviews. In this research, 

the preprocessing schemes carried out is data cleaning, case folding, normalization, stopword removal, stemming. In 

this study, the dataset was tested by stemming and not stemming the dataset, using feature selection and not using 

feature selection, and using K-fold and not using K-fold. The best results in this study are using stemming at the 

prepocessing stage, using selection features, and using K-fold in the performance test with a f1-score of 71.95% and 

an average accuracy of 81.75%. In this study, researchers want to use Modified Balanced Random Forest classification 

method which has been quite well used previously to overcome imbalanced datasets but the dataset used is not a movie 

review, does not use feature selection and uses different feature extraction, namely Word2Vec. 

In the journal [8] by Yusuf Surya T in 2021, using Support Vector Machine and Word2Vec methods for 

sentiment analysis of movie reviews. This research produces the best accuracy value by using the lemmatization 

preprocessing stage, using 300 Word2Vec dimensions and using a linear Support Vector Machine classification model 

which produces the best F1-score of 78.74% and the best accuracy of 78.75%. In this study, researchers want to use 

Word2Vec which has been quite well used previously as a feature extraction, but researchers try to use a different 

preprocessing stage, namely stemming and use a different classification method, namely Modified Balanced Random 

Forest to get the best performance results expected. 

In research [9] by Muhammad Asjad Adna Jihad in 2021, conducted sentiment analysis using Random Forest 

method and Word2Vec as a feature extraction of movie reviews. This study explains that the use of stemming in the 

prepocessing stage affects the final performance results where in this case stemming improves performance further. 

The best results in this study were obtained from datasets that applied the stemming process at the prepocessing stage, 

applied Adaptive Boosting to the base model, and used 300-dimensional Word2Vec skip-grams by producing the best 

accuracy of 75.76%. In this study, researchers want to use Word2Vec which has been quite well used previously as 

feature extraction, but researchers try to use a modified method of Random Forest, namely Modified Balanced 

Random Forest to get the best performance results expected. 

In research [10] by Firdausi Nuzula Zamzami in 2021, describes sentiment analysis using Modified Balanced 

Random Forest Method with feature selection used is Mutual Information of movie reviews. This research produces 

F1-scores of 75% and accuracy of 79%. These results were obtained after the use of stemming in the preprocessing 

process which can improve the performance of the system, the use of Mutual Information feature selection which can 

improve the performance of the classification process and reduce less relevant features to be used in Modified 

Balanced Random Forest classification process, and the use of Modified Balanced Random Forest classification 

process which is able to increase the F1-score value of Random Forest by 27% for imbalanced English movie review 

datasets. In this study, researchers want to use Modified Balanced Random Forest classification method which has 

been quite well used previously to overcome the imbalanced movie review datasets but does not use feature selection 

and uses different feature extraction, namely Word2Vec. 

2. RESEARCH METHODOLOGY 

System model developed in this research is a sentiment analysis using Modified Balanced Random Forest and 

Word2Vec methods of movie reviews on the Rotten Tomatoes website. Figure 1 is an illustration of the system design 

flow. 

 

Figure 1. System Design Flow 
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2.1 Dataset  

The datasets collected are English movie reviews data from the rotten tomatoes website obtained from Kaggle totaling 

1,130,017 data. In this study, the only data used is movie review data that started from 2020 which amounted to 45,746 

data. Sorting the data is done so that when running the program it does not take a long time. The dataset has been 

labeled with a positive class (Fresh) and a negative class (Rotten). Table 1 is an examples of datasets that have been 

labeled and Figure 2 is a diagram of the distribution labels on the dataset used. 

Table 1. Dataset Examples 

Label Sentence 

Fresh (Positive) “Thought-provoking, continually riveting, and absolutely unforgettable - and surprisingly 

designed around a very simple, tightly budgeted, special-effects-free premise.” 

Rotten (Negative) “It has some gags - some are even quite funny - but not nearly enough.” 

  

Figure 2. Label Distribution 

2.2 Preprocessing 

 

Figure 3. Preprocessing Stages 

The stage after collecting and preparing the data is the preprocessing stage. Preprocessing is a stage where data 

will be cleaned and corrected first before being classified. Figure 3 is the preprocessing stages conducted in this 

research. Preprocessing stages carried out are Cleansing, Case Folding, Tokenization, Stopword Removal, and 

Stemming. In addition, the preprocessing stage also changes the data type in the review_type column. The data type 

change is changing the Fresh (positive class) to 1 and the Rotten (negative class) to 0. 

2.2.1 Cleansing 

Cleansing is one of the preprocessing stages carried out before classification. Cleansing aims to remove numbers, 

punctuation marks, and symbols [11]. Table 2 is result of cleansing stage. 

Table 2. Cleansing Result 

Text Cleansing Result 

“Thought-provoking, continually riveting, and 

absolutely unforgettable - and surprisingly designed 

around a very simple, tightly budgeted, special-effects-

free premise.” 

“Thought provoking continually riveting and 

absolutely unforgettable and surprisingly designed 

around a very simple tightly budgeted special effects 

free premise” 

2.2.2 Case Folding 
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Case Folding is a stage in preprocessing that aims to change the letter in each sentence from capital letters into non-

capital letters [12]. Table 3 is result of case folding stage. 

Table 3. Case Folding Result 

Cleansing Result Case Folding Result 

“Thought provoking continually riveting and 

absolutely unforgettable and surprisingly designed 

around a very simple tightly budgeted special effects 

free premise” 

“thought provoking continually riveting and absolutely 

unforgettable and surprisingly designed around a very 

simple tightly budgeted special effects free premise” 

2.2.3 Tokenization 

Tokenization is a stage in preprocessing that aims to divide each sentence into a number of tokens by using delimiters 

or spaces that match the system requirements [11]. Table 4 is result of tokenization stage. 

Table 4. Tokenization Result 

Case Folding Result Tokenization Result 

“thought provoking continually riveting and 

absolutely unforgettable and surprisingly 

designed around a very simple tightly budgeted 

special effects free premise” 

“[thought], [provoking], [continually], [riveting], [and], 

[absolutely], [unforgettable], [and], [surprisingly], [designed], 

[around], [a], [very], [simple], [tightly], [budgeted], [special], 

[effects], [free], [premise]” 

2.2.4 Stopword Removal 

Stopword Removal is a stage in preprocessing that aims to remove words that are not important or meaningless words 

during the classification process [13]. Table 5 is result of stopword removal stage. 

Table 5. Stopword Removal Result 

Tokenization Result Stopword Removal Result 

“[thought], [provoking], [continually], [riveting], [and], 

[absolutely], [unforgettable], [and], [surprisingly], 

[designed], [around], [a], [very], [simple], [tightly], 

[budgeted], [special], [effects], [free], [premise]” 

“[thought], [provoking], [continually], [riveting], 

[absolutely], [unforgettable], [surprisingly], 

[designed], [around], [simple], [tightly], [budgeted], 

[special], [effects], [free], [premise]” 

2.2.5 Stemming 

Stemming is a stage in preprocessing that aims to convert words that have affixes into basic words [7]. Table 6 is 

result of stemming stage. 

Table 6. Stemming Result 

Stopword Removal Result Stemming Result 

“[thought], [provoking], [continually], [riveting], [absolutely], 

[unforgettable], [surprisingly], [designed], [around], [simple], 

[tightly], [budgeted], [special], [effects], [free], [premise]” 

“thought provok continu rivet absolut 

unforgett surprisingli design around simpl 

tightli budget special effect free premis” 

After going through several preprocessing stages such as Cleansing, Case Folding, Tokenization, Stopword 

Removal, and Stemming, an example of clean sentence results can be shown in Table 7. 

Table 7. Preprocessing Stages Result 

Text Preprocessed Text 

“Thought-provoking, continually riveting, and absolutely 

unforgettable - and surprisingly designed around a very 

simple, tightly budgeted, special-effects-free premise.” 

“thought provok continu rivet absolut unforgett 

surprisingli design around simpl tightli budget 

special effect free premis” 

2.3 Split Data 

After doing the preprocessing stage, the next stage is split data. Split data in this research is done by dividing the data 

into 20% for test data and 80% for train data. Table 8 is the result of the split data. 

Table 8. Split Data Result 

Split Data Data Train Data test 

Total Data 32589 8148 

Fresh (Positive Class) 23192 5794 

Rotten (Negative Class) 9397 2354 
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2.4 Word2Vec 

Word2Vec is one of the word embedding methods that aims to present each word in a sentence into a vector [14]. In 

this study, Word2Vec is used as a feature selection. Word2Vec maps words in a continuous vector space, words with 

comparable semantic properties are processed and mapped in nearby vector spaces [15]. There are two types of models 

in Word2Vec, which are known as Skip-Gram and Continuous Bag of Words (CBOW). In this research, Word2Vec 

model used is Skip-Gram model. Skip-Gram model operates by generating predictions of adjacent words in a sentence. 

Skip-Gram model will increase the mean log probability of a word [16]. Skip-Gram model equation can be shown 

below. 

1

𝑇
 ∑  

𝑇

𝑡=1

∑ log 𝑝(𝑤𝑡+𝑗|𝑤𝑡)

 

−𝑐≤𝑗≤𝑐,𝑗≠0

 (1) 

Description: 

𝑝(𝑤𝑡+𝑗|𝑤𝑡)  = Word probability in the current word 

𝑤𝑡  = Center word 

𝑤𝑡+𝑗  = Word after word centre 

𝑐  = Size of the training context 

Skip-Gram model architecture in Figure 4 is an implementation of the equation above. 

 

Figure 4. Skip-Gram Architecture [17] 

2.5 Modified Balanced Random Forest 

After performing the feature extraction stage using Word2Vec, the next stage is classification. Classification method 

used in this study is Modified Balanced Random Forest. Modified Balanced Random Forest is a modified method of 

Random Forest and Balanced Random Forest that can overcome imbalanced data. This method modifies Balanced 

Random Forest algorithm process by reducing most of the data [18]. This method can also improve accuracy and 

reduce time complexity. To address the issue of imbalanced dataset in this study, this method includes an oversampling 

stage in its process. Figure 5 is the model of Modified Balanced Random Forest. 

 

https://ejurnal.seminar-id.com/index.php/bits
https://creativecommons.org/licenses/by/4.0/


Building of Informatics, Technology and Science (BITS)  
Volume 5, No 1, June 2023 Page: 153−161  

ISSN 2684-8910 (media cetak)   
ISSN 2685-3310 (media online) 
DOI 10.47065/bits.v5i1.3596 

Copyright © 2023 Mohamad Rizki Nugraha, Page 158  
This Journal is licensed under a Creative Commons Attribution 4.0 International License 

 

Figure 5. Modified Balanced Random Forest Model [19] 

2.6 Evaluation 

The evaluation stage in this research is carried out using a confusion matrix which aims to determine classification 

results in form of predicted class and actual class. Performance of classification model is generally evaluated using 

the data matrix [20]. Table 9 is a confusion matrix table. 

Table 9. Confusion Matrix 

 

 

 

 

 

Description: 

TP = positive predicted data and positive actual data 

FN = negative predicted data and positive actual data 

FP = positive predicted data and negative actual data 

TN = negative predicted data and negative actual data 

To measure performance of classification process, f1-score, precision and recall are calculated. The following 

are the formulas for calculating evaluation:  

F1-Score is a measure of combining recall and precision into a single average value for comparison [21]. F1-

score can be expressed using the following formula: 

𝐹1 − 𝑆𝑐𝑜𝑟𝑒 = 2 × 
(𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ×  𝑅𝑒𝑐𝑎𝑙𝑙)

(𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 +  𝑅𝑒𝑐𝑎𝑙𝑙)
 (2) 

Precision is quantifies the level of correctness when predicting a specific class [21]. Precision can be expressed 

using the following formula: 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 (3) 

Confusion Matrix 
Actual Values 

Positive Negative 

Predicted Values 
Positive  TP FP 

Negative FN TN 
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Recall can be defined as the capacity of a predictive model to correctly identify and choose examples belonging 

to a specific class [21]. Recall can be expressed using the following formula: 

𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 (4) 

 

3. RESULT AND DISCUSSION 

In this study, after going through several stages of preprocessing the data that was successfully obtained was 40737 

data. Then the data was split with a ratio of 80:20 which resulted in 32589 train data and 8148 test data. The data that 

has been split then enters the next stage, namely performing feature extraction with Word2Vec. In feature extraction, 

each word in the data will be converted into a vector. After going through feature extraction stage, next stage is to 

carry out the classification process using Modified Balanced Random Forest method. There are three scenarios carried 

out in this research. First scenario is testing to find out the performance results when using stemming and without 

using stemming at preprocessing stage. This first scenario was conducted to determine effect of using stemming in 

preprocessing stage on performance results. Second scenario is to compare use of dimension 100 and dimension 300 

in Word2Vec feature extraction. This second scenario is conducted to determine effect of dimension selection in 

Word2Vec feature extraction on performance results. Third scenario is to compare performance results between 

Modified Balanced Random Forest and Random Forest methods. This third scenario was conducted to determine the 

best classification method used in sentiment analysis of movie reviews. Table 10 are several of the scenarios conducted 

in this study. 

Table 10. Experiment Scenario 

Scenario Experiment 

1 Compared use of stemming in preprocessing stage 

2 Compared use of dimension 100 and dimension 300 in Word2Vec feature extraction 

3 
Compared the performance results between the Modified Balanced Random Forest and Random Forest 

methods 

3.1 Effect of Stemming 

In first scenario, testing is carried out to determine effect of stemming process on performance of system model built. 

This test is conducted using Word2Vec data of dimension 300 and the Modified Balanced Random Forest method. 

Table 11 is the result of testing scenario 1. 

Table 11. Scenario 1 Test Results 

Preprocessing Precision Recall F1-Score 

With Stemming 74.54% 93.11% 82.80% 

Without Stemming 77.22% 92.45% 84.15% 

Based on Table 11, recall in testing without the use of stemming in preprocessing decreased recall by 0.66% 

compared to testing the use of stemming in preprocessing which was able to produce a recall of 93.11%. While the 

highest precision and f1-score values are obtained by testing without using stemming at preprocessing stage with a 

precision of 77.22% and f1-score of 84.15%, both values have increased precision by 2.68% and f1-score by 1.35% 

compared to testing using stemming at the preprocessing stage which only produces a precision of 74.547% and f1-

score of 82.80%. The stemming process can affect performance results, same as the results in paper [7] which 

produced f1-score of 70.2%. These results were produced by testing without using the stemming process and using 

the same dataset but using different classification methods. The decrease in performance in testing using stemming 

occurs because stemming will convert words with affixes into basic words without considering the grammatical 

structure. Therefore, stemming can produce invalid or meaningless words that can cause the word to be ambiguous. 

So that preprocessing stage without using stemming produces the best performance results in using the same dataset 

in the system model built and the other system models that use different classification methods. 

3.2 Effect of Dimension on Word2Vec 

In second scenario, testing is carried out to determine effect of Word2vec on performance of system model built by 

comparing use of dimension 100 and dimension 300 in Word2vec. This test is conducted using data without the use 

of stemming in preprocessing and the Modified Balanced Random Forest method. Table 12 is the result of testing 

scenario 2. 

Table 12. Scenario 2 Test Results 

Word2Vec Dimension Precision Recall F1-Score 

100 73.26% 92.47% 81.75% 

https://ejurnal.seminar-id.com/index.php/bits
https://creativecommons.org/licenses/by/4.0/


Building of Informatics, Technology and Science (BITS)  
Volume 5, No 1, June 2023 Page: 153−161  

ISSN 2684-8910 (media cetak)   
ISSN 2685-3310 (media online) 
DOI 10.47065/bits.v5i1.3596 

Copyright © 2023 Mohamad Rizki Nugraha, Page 160  
This Journal is licensed under a Creative Commons Attribution 4.0 International License 

300 77.22% 92.45% 84.15% 

Based on Table 12, testing using Word2Vec 300 dimensions can produce better performance compared to 

testing using Word2Vec 100 dimensions. Testing using dimension 300 can produce f1-score of 84.15% while testing 

using dimension 100 can only produce f1-score of 81.75%. This is the same as testing the dimensions of word2vec in 

paper [17] which produces the best performance results by using a dimension of 300 compared to using a dimension 

of 100.This is because by using a longer vector representation, the model can better understand the relationship 

between words in vector space. Also, the dataset used in this research is quite large, so the selection of higher 

dimensions is good enough to produce better performance. 

3.3 Effect of Classification Method 

In third scenario, testing is carried out to determine comparison of performance results between the Modified Balanced 

Random Forest and Random Forest methods. This test is conducted using data without use of stemming in 

preprocessing and use of dimension 300 in Word2vec. Table 13 is the result of testing scenario 3. 

Table 13. Scenario 3 Test Results 

Classifier Precision Recall F1-Score 

Random Forest 74.86% 94.97% 83.72% 

Modified Balanced Random Forest 77.22% 92.45% 84.15% 

Based on Table 13, testing using Modified Balanced Random Forest method can produce better performance 

results compared to testing using Random Forest. F1-score that can be generated using Modified Balanced Random 

Forest is 84.15%, this value has increased not too significantly by 0.43% compared to using Random Forest which 

only produces f1-score of 83.72%. This is the same as in paper [10] which compares the Modified Balanced Random 

Forest method and Random Forest method. In the test, testing using Modified Balanced Random Forest method has 

better performance results by producing f1-score of 74% compared to testing using the Random Forest method. This 

is because Modified Balanced Random Forest method is made to overcome problems with imbalanced data, and in 

the method can also be applied internally random undersampling or random oversampling processes so that the data 

in the majority and minority classes are balanced. Therefore, testing using Modified Balanced Random Forest can 

produce better performance. 

4. CONCLUSION 

Based on the results of the research that has been conducted on Sentiment Analysis Using Modified Balanced Random 

Forest and Wor2Vec Methods for Movie Reviews on Rotten Tomatoes, by conducting three test scenarios to get the 

best performance results. First scenario is a test to compare use of stemming in preprocessing stage. Second scenario 

is a test to compare use of dimension 100 and dimension 300 in Word2Vec feature extraction. Third scenario is a test 

to compare performance results between Modified Balanced Random Forest and Random Forest methods. From 

results of the scenario testing that has been done, it can be concluded that use of stemming in preprocessing stage, 

selection of dimensions in Word2Vec, and use of different classification methods can affect performance results. In 

first scenario, testing without using stemming in preprocessing gets better performance results compared to testing 

using stemming in preprocessing. In second scenario, testing using 300 dimensions in Word2Vec gets better 

performance results compared to testing using 100 dimensions in Word2Vec. In third scenario, testing using Modified 

Balanced Random Forest method gets better performance results compared to testing using Random Forest method. 

So that the best model produced from the three scenarios is a model built without using stemming in preprocessing, 

using 300 dimensions in Word2Vec, and using Modified Balanced Random Forest classification method which 

produces an f1-score of 84.15%. Some suggestions for further research are, replacing the stemming process to 

lemmatization in preprocessing stage, trying to do the normalization stage, and selecting a different Word2Vec pre-

trained model. 
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