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Abstract: Sentiment analysis is one method for evaluating public opinion 

from the received text.  In this study, we evaluate the performance of the 

LSTM model with Sastrawi in sentiment analysis in Indonesian using a 

Twitter dataset totaling 2537 data collected regarding the Russo-Ukrainian 

war.  The purpose of this study is to determine the reliability of the LSTM 

model with Sastrawi in sentiment analysis in Indonesian and to evaluate the 

performance of the model with the collected Twitter dataset regarding the 

Russian-Ukrainian war.  The method used in this study is data pre-

processing, training and validation of the LSTM model with Literature, and 

model evaluation using the metrics of accuracy, precision, recall, and F1 

score.  In the dataset collected in this study, positive, neutral and negative 

sentiments were 54.7%, 35% and 10.2%.  The results obtained from this 

study indicate that the LSTM model with Literature can provide good 

results in sentiment analysis with a prediction accuracy of 82%.  The 

implication of the results of this study is that the LSTM model with 

Sastrawi can be used for sentiment analysis on Twitter and further research 

needs to be carried out with a wider and more diverse dataset, especially to 

produce even better accuracy. 

 

Keywords: Twitter Sentiment analysis, Long Short Term Memory, Russia 

Ukraine War, Natural Language Processing. 

 

INTRODUCTION 

The Russia-Ukraine conflict is a conflict that began between Russia and Ukraine in 2014 and 

escalated in 2022. The conflict started after pro-Russian President Viktor Yanukovych was 

overthrown from power in Ukraine. Russia then acknowledged and supported the pro-Russian 

rebellion in the northeastern region of Ukraine, leading to clashes between pro-Russian forces and 

Ukrainian security forces. The conflict also led to tensions between Russia and several Western 

countries, especially the European Union and the United States(Shevtsov et al., 2022). Sentiment 

analysis research can be useful in analyzing the sentiments or emotions contained in texts, such as 

social media posts or internet comments. 

In relation to the Russia-Ukraine conflict, sentiment analysis research can be used to analyze how 

people view this event through the writings they make on the internet (Melnik, Galina et al., 2019; 

Shevtsov et al., 2022). Military threats can also be detected, as shown in research by Melnik et al., 

which shows that media outside of Russia spread negative news about Russia that incites hatred 

towards Russia(Melnik, Galina et al., 2019). 

In this research, the author will examine the sentiment analysis of the 2022 Russo-Ukrainian War. 

Several Natural Language Processing (NLP) models that are widely researched for sentiment analysis 

include the Robustly Optimized BERT Pre-training Approach (RoBERTa)(Xiaolong et al., 2021), 
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Efficiently Learning an Encoder that Classifies Token Replacements Accurately (ELECTRA)(Siino et 

al., 2022), and Sastrawi(Siswanto & Dani, 2021). Sastrawi is used for text processing tasks, text 

analysis, and text classification. However, what sets Sastrawi apart from other NLP models is its focus 

on changing Indonesian words to their base form in a text, so the author will use the Sastrawi method 

in this research(Siswanto & Dani, 2021). 

Regarding machine learning algorithms to predict sentiment, there are several algorithms that have 

performed well in sentiment prediction on Twitter data, such as Cat Boost Classifier (Patil & Lokesha, 

2022), Convolutional Neural Network (CNN) (Rai et al., 2020), and Long Short-term Memory 

(LSTM) (U. D. Gandhi et al., 2021; Rai et al., 2020; Wazery et al., 2018a). The LSTM algorithm has 

been used to achieve good results in various tasks, including language translation, language modeling, 

and speech recognition. In previous studies, the LSTM algorithm has proven to be superior to other 

models, so the author will use the LSTM algorithm in this research. 

 

LITERATURE REVIEW 

In a previous study by Elshakankery and Ahmed, a Hybrid model combining Lexicon-based and 

Support Vector Machine (SVM) was used on an Arabic language dataset. The model proved to be 

superior by up to 17.55% compared to other models that only used lexicon or SVM(ELSHAKANKERY 

& AHMED, 2019). This research is innovative in terms of the dataset, which is in Indonesian language 

and was obtained using Web Scraper and processed using Sastrawi. In addition, since previous 

studies(U. Gandhi et al., 2021; Wazery et al., 2018b) have shown that the LSTM algorithm is superior 

to other models, the author will use this algorithm in this research. 
 

METHOD 

 
Figure 1. Research Procedure 
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Data Collection 

The research collected a dataset of 2,537 Twitter posts related to the Russia-Ukraine War using the 

free service of webscraper.io. The dataset was obtained by inputting various keywords, including 

'Russia Ukraine War', 'Russia Ukraine Conflict', 'Russia Ukraine', and 'Putin Zelenskyy', which were 

shared from January 7, 2023 to January 14, 2023. 

 

Webscrapper Twitter 

This research uses Webscraper to collect Twitter datasets about the Russia-Ukraine War. Webscraper 

will navigate the Twitter site and search for tweets using related keywords. Important information 

such as tweet text, poster, and time will be taken and stored. This data will be analyzed to understand 

public opinion, the spread of misinformation, and the influence of certain groups or individuals. This 

study uses the free service of Webscraper.io, which can be easily used (Coombs, 2021). 

 

Stemming process for the Indonesian language using Sastrawi 

Sastrawi is a Python library for performing stemming in the Indonesian language. Stemming reduces 

words to their basic form which have the same meaning. This is important for pre-processing text data 

in NLP. Sastrawi uses the Nazief and Adriani algorithm which removes suffixes at the end of a word 

according to certain rules(Siswanto & Dani, 2021). 

 
Figure 2. Stemming Process 

 

InSet Lexicon-based Sentiment Polarity. 

InSet is a method for evaluating sentiment in Indonesian text using a Lexicon-based dictionary shared 

by Koto and Rahmaningtyas, which was previously used to study Microblogs sentiment (Koto & 

Rahmaningtyas, 2017). An example of its implementation can be seen in the previous image. 

However, this method has limitations because word interpretation depends on the context in which the 

word appears. For example, the word "very" can have different interpretations and give negative or 

positive sentiment, depending on the context. Deep Learning models such as LSTM can predict 

sentiment more accurately because they learn context and make predictions based on patterns in the 

text. This model is useful in sentiment analysis of product reviews, tweets, and social media posts. 
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Figure 3. Example of Lexicon-based Process in Indonesian Language 
 

Long Short Term Memory 

LSTM (Long Short-term Memory) algorithm was chosen to predict sentiment because the Lexicon-

based method has limitations in understanding context. LSTM is a type of recurrent neural network 

that can learn sequence dependencies in prediction problems with sequences. The way it works 

includes a Forget Gate to decide the long-term memory status, a New Memory Network and Input 

Gate to determine new information to be entered into the memory, and an Output Gate to produce a 

new hidden layer (Wazery et al., 2018b). 
 

RESULTS 

The Result of Twitter Webscraper for the Russia-Ukraine War 

Webscraping is the process of extracting data from websites to be processed and stored for analytical 

purposes. Webscraper.io is one of the webscraping platforms that allows you to extract data from 

websites without having in-depth programming knowledge. Here is the process of webscraping using 

Webscraper.io to extract a dataset of tweets about the Russia-Ukraine war: 

1. Open Webscraper.io and create a "Scraper." 

2. Determine the URL of the website that you want to crawl. 

3. Create a "Selector" to determine the portion of the web page from which you want to extract data. 

4. Determine the columns you want to extract and save them in CSV format. 

5. Run the "Scraper" and wait for the webscraping process to finish. 

After successfully collecting the data in CSV format, it needs to be imported into Jupyter Notebook 

using the Pandas library. First, import the Pandas library as shown in the following image: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Webscraper Result 
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The Twitter text can be viewed by calling 'text' as shown in the following image. 

 
Figure 5. The result of the data imported into the Jupyter Notebook file 

 

Result of Data Pre-processing using Sastrawi 

Sastrawi is a Python library used for stemming in the Indonesian language. Stemming is the process of 

transforming words in a text into their base form (or root word) by removing affixes. This is important 

in sentiment analysis because different words but with the same meaning are often used in the text. For 

example, the words "damai" and "damainya" have the same meaning but are different in suffixes, with 

stemming, both words can be transformed into the base word "damai" making it easier to count in 

sentiment analysis process(Siswanto & Dani, 2021). 

 
Figure 6. Result of Data Preprocessing using Sastrawi 

 

InSet Lexicon-based Sentiment Polarity 

As explained in Chapter 2, sentiment polarization with the InSet Lexicon-based Sentiment Polarity 

method is used to determine sentiment before being used to train the LSTM algorithm in this research. 
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Figure 7. Result of Data Preprocessing using InSet Lexicon-based 

 

Exploratory Data Analysis (EDA) 

After the dataset is successfully imported, Exploratory Data Analysis (EDA) can be observed. First, 

the number of data can be observed as shown in the following image. It can be seen that the amount of 

data generated is quite large even though the data was collected only within a week. 

 
Figure 8. The Amount of Data Collected 

 

Secondly, the polarity ratio generated by InSet in the previous stage can be analyzed using a pie chart 

with the help of Matplotlib. The result can be seen in the following image, it can be seen that the 

highest ratio is positive at 54.7%. Meanwhile, negative sentiment is only 10.2%. 

 

 
Figure 9. The Sentiment Polarity Ratio of the Studied Dataset 

https://doi.org/10.33395/sinkron.v8i2.12235
mailto:anthonyxu1211@gmail.com


 

Sinkron : Jurnal dan Penelitian Teknik Informatika 

Volume 7, Number 2, April 2023 

DOI : https://doi.org/10.33395/sinkron.v8i2.12235 

e-ISSN : 2541-2019 

 p-ISSN : 2541-044X 
 

 

*Anthonyxu1211@gmail.com 
  

 
This is an Creative Commons License This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 795 

 

Finally, with the help of the WordCloud library, we can see the topics that are often discussed by the 

public regarding the Russia-Ukraine war as shown in the following image. 

 
Figure 10. Frequently Occurring Words in the Dataset 

 

Split Data 

The next step in this research is the Data Split stage which divides the dataset into two parts, namely 

the Testing Data which is 20% and the Training Data which is 80%. There is also Validation Data that 

takes 10% of the Training Data. 

 

Training Model 

As explained in Chapter 2, the LSTM model can be combined with Lexicon-based to improve the 

accuracy of the model and reduce errors from Lexicon-based. The initial step is the training process. 

This process involves providing Train and Validation data to the model and asking the model to make 

predictions. Generally, there are three types of training results that can be produced, namely 

Underfitted, Overfitted, and Good Fit/Robust. The good result is the Good Fit/Robust, as shown in the 

following figure. 

 
Figure 11. Example of Good and Bad Training Results 

 

Then, to see whether the model studied in this research produces good or bad results, the model will 

make predictions based on the data it receives and compare them to the actual results. Then, the model 

will be improved by adjusting its weights and parameters to make better predictions. This process is 

repeated until the model achieves the desired level of performance, which takes 25 training steps as 

shown in the following figure. It can be seen that the training process in this study is not strictly 

vertical like the Underfitted example in the previous figure, but rather tends to be upward 

simultaneously like the Good Fit/Robust example. However, there is a problem of ups and downs that 

only occurred once at Epoch 13, so the problem of Overfitting is not too severe as shown in the 

previous figure. 
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Figure 12. Report on Performance of LSTM Training Process 

 

Model Evaluation 

In the prediction output with 3 sentiment classes (Positive, Neutral, Negative), the Confusion Matrix 

consists of a 3x3 matrix. The matrix rows represent the actual classes, while the matrix columns 

represent the classes predicted by the model. The evaluation of the Confusion Matrix using the Testing 

Data can be seen in the following image. It can be seen that there were 2 correct predictions for 

negative sentiment, 87 correct predictions for neutral sentiment, and 160 correct predictions for 

positive sentiment. The rest are the incorrect predictions made by the LSTM model. 

\ 

Figure 13. Tabel Confusion Matrix Data Testing LSTM 

 

With the Confusion Matrix above, we can determine the proportion of correct predictions out of the 

total predictions. It can be calculated as follows: 

 

Accuracy = 
𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠
 × 100% = 

(2+87+160)

303
 × 100% = 82% (3.1) 

 

DISCUSSIONS 

The results obtained from the training and validation process in the form of a hybrid model combining 

InSet Lexicon-based and LSTM can provide good results in sentiment analysis. This can be seen from 

the accuracy values obtained in the training and validation process, where the average training and 

validation accuracy values reached above 75% and the highest value even up to 95%. The majority of 

the training results show that both values are not significantly different, so it can be concluded that the 

model does not experience overfitting. 
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CONCLUSION 

Conclusion of this research is that LSTM model with Sastrawi and Indonesian Twitter dataset 

collected in this study can provide good results in sentiment analysis with a prediction accuracy of 

82%. This indicates that LSTM algorithm can be relied upon for sentiment analysis and can be used to 

understand public opinion on the Russia-Ukraine war. However, this research only used a limited 

dataset and the accuracy achieved can still be improved. Therefore, further research is needed to prove 

the reliability of the LSTM algorithm on Twitter datasets related to the Russia-Ukraine war, to 

evaluate the model with different datasets, and to improve its performance. 

 

REFERENCES 

Coombs, I. (2021). ASSESSING THE EFFECTIVENESS OF SCHOOLS TO SAFEGUARD THEIR 

PUPIL’S USE OF SOCIAL MEDIA THROUGH AN ANALYSIS OF SCHOOL INSPECTION 

REPORTS. In Buckingham Journal of Education (Vol. 3). 

Elshakankery, K., & Ahmed, M. F. (2019). HILATSA: A hybrid Incremental learning approach for 

Arabic tweets sentiment analysis. Egyptian Informatics Journal, 20(3), 163–171. 

https://doi.org/https://doi.org/10.1016/j.eij.2019.03.002 

Gandhi, U. D., Malarvizhi Kumar, P., Chandra Babu, G., & Karthick, G. (2021). Sentiment analysis 

on twitter data by using convolutional neural network (CNN) and long short term memory 

(LSTM). Wireless Personal Communications, 1–10. 

Gandhi, U., M K, P., Chandra Babu, G., & Karthick, G. (2021). Sentiment Analysis on Twitter Data 

by Using Convolutional Neural Network (CNN) and Long Short Term Memory (LSTM). 

Wireless Personal Communications. https://doi.org/10.1007/s11277-021-08580-3 

Koto, F., & Rahmaningtyas, G. (2017, March). InSet Lexicon: Evaluation of a Word List for 

Indonesian Sentiment Analysis in Microblogs. https://doi.org/10.1109/IALP.2017.8300625 

Melnik, Galina, Misonzhnikov, Boris, & Vojtik, Evgeniya. (2019). The Image of Russia in the 

Western Press as a “Military Threat” Tool: Following the Media Content. National Resilience, 

Politics and Society, 1, 225–250. https://doi.org/10.26351/nrps/1-2/5 

Patil, S., & Lokesha, V. (2022). Live Twitter Sentiment Analysis Using Streamlit Framework. 

Available at SSRN 4119949. 

Rai, S., S B, G., & Kumar, J. (2020). Sentiment Analysis of Twitter Data. International Research 

Journal on Advanced Science Hub, 2, 56–61. 

Shevtsov, A., Tzagkarakis, C., Antonakaki, D., Pratikakis, P., & Ioannidis, S. (2022). Twitter Dataset 

on the Russo-Ukrainian War. http://arxiv.org/abs/2204.08530 

Siino, M., di Nuovo, E., Tinnirello, I., & la Cascia, M. (2022). Fake News Spreaders Detection: 

Sometimes Attention Is Not All You Need. Information (Switzerland), 13(9). 

https://doi.org/10.3390/info13090426 

Siswanto, B., & Dani, Y. (2021). Sentiment Analysis about Oximeter as Covid-19 Detection Tools on 

Twitter Using Sastrawi Library. 2021 8th International Conference on Information Technology, 

Computer and Electrical Engineering (ICITACEE), 161–164. 

https://doi.org/10.1109/ICITACEE53184.2021.9617216 

Wazery, Y. M., Mohammed, H. S., & Houssein, E. H. (2018a). Twitter sentiment analysis using deep 

neural network. 2018 14th International Computer Engineering Conference (ICENCO), 177–

182. 

Wazery, Y. M., Mohammed, H. S., & Houssein, E. H. (2018b). Twitter Sentiment Analysis using 

Deep Neural Network. 2018 14th International Computer Engineering Conference (ICENCO), 

177–182. 

Xiaolong, Z., Wang, X., Li, Z., Jing, R., Xu, S., Wang, T., Lifang, L., Zhang, Z., Zhang, Q., Jiang, H., 

Zhihua, G., & Zhang, X. (2021). Donald J. Trump’s Presidency in Cyberspace: A Case Study of 

Social Perception and Social Influence in Digital Oligarchy Era. IEEE Transactions on 

Computational Social Systems, 8, 279–293. https://doi.org/10.1109/TCSS.2021.3063167 

  

https://doi.org/10.33395/sinkron.v8i2.12235
mailto:anthonyxu1211@gmail.com

