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Abstract−News platforms such as BBC, UN News, and CNN are news sites that are very global, both globally and 

nationally. With this site, someone can find information in other countries or their country. The news contained on 

the BBC website can be analyzed using sentiment analysis. Sentiment analysis is carried out to see whether the news 

tends to be positive, negative, or neutral so that researchers or institutions can find out how the response of the news 

is to other sectors such as stocks in Indonesia. With the IDX website as a list of company shares in Indonesia, sentiment 

analysis can be carried out on news on the BBC website that can affect the rise or fall of stock prices in Indonesia 

using a combination of Word2Vec and the Bidirectional- Long Short Term Memory (BiLSTM) method. The BiLSTM 

method is an algorithm that has a function to process text data to predict the value of stock price trends by utilizing 

Word2Vec for word embedding of news. In this study, the dataset used is international news on the BBC website and 

historical stock prices of several companies on the IDX website. This study utilizes both methods to be able to predict 

stock price trends. By using 15.674 data, this study shows that the BiLSTM method has an average accuracy rate of 

80.03%. 
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1. INTRODUCTION 

IHSG is an index that measures the performance of all listed stocks on the Main Board and Development Board of the 

Indonesian Stock Exchange (IDX). IHSG is also known as the Indonesia Composite Index (ICI) or IDX Composite. 

In general, each stock has different movements in one day. There are rising, falling, and stagnant. If these stocks are 

combined, the average movement of the shares is reflected in the IHSG. When the IHSG rises, it can conclude that 

most of the shares listed on the IDX also experience an increase. 

The movement of stock prices are affected by several factors, which is news. News has direct impact on short-

term stock price movements according to[1]. Details of news dissemination through the media can play an important 

role in influencing stock prices, which causes emotional investors to be easily influence by news[2]. For example, a 

news piece that reveals a corporate scandal can cause negative attitudes among investors, leading to a consequent drop 

in the stock price because it is conceivable for investors to sell shares. In addition, investors tend to take the same 

investment actions as others when facing new events based on the theory of the herd effect, which makes stock price 

changes more trackable[3]. News on the stock market is updated daily and the type of news investors are expose to 

varies. Investors are susceptible to these market emotions when making investment decisions. Therefore, how to 

analyze the effect of news on stock prices has become a research topic. Several significant factors are considere in 

this study: the value of sentiment analysis and bias value [4], [5]. 

The beginning of this study considered the news about stocks as an object of study as important information[6]. 

Research has shown that the news has an impact on stock prices. In detail, through comparing the different effects of 

different media on stock prices. In[7] found that news on the internet media will play a more significant role in the 

investor decision-making process. Moreover, [8]shows that when Wall Street pessimism rises, the overall market 

appreciation will fall the next day. Therefore, in this paper, we further analyze the extent to the influence of positive 

or negative news on stock price trends in Indonesia over a certain period. 

Sentiment analysis is a process of analyzing and classifying a text with data obtained from various data sources 

such as the Internet and social media platforms[9]. Several studies on sentiment analysis and prediction of stock prices 

have been carried out by researchers using various methods, feature extraction, and different deep learning approaches. 

For example, research conducted by Jiawei and Murata analysed the sentiment of financial news and verified that 

market sentiment is a very important factor in stock trends forecasting[10].  

Yahya Suryana and Tjong Wan Sen also conducted research on gold price movement by comparing 3 methods 

namely Naive Bayes, Support Vector Machine, and K-Nearest Neighbor. By the three methods, it was found that 

KNN had the best accuracy, namely 61.9%, then SVM with an accuracy of 57.5%, and finally, Naive Bayes had the 

lowest accuracy, namely 55.5%[11]. 

Li et al. used a deep neural network to predict stock prices using the Differential Privacy-inspired Long Short 

Term Memory (DP-LSTM) technique. The research combined dan integrated different news sources using a 

differential privacy mechanism and showed DP-LSTM predicted stock prices accurately[12]. 

Based on the several studies that have been described, this research will apply the Bidirectional-Long Short-

Term Memory method for the classification of news from BBC website and also the BIAS value from IHSG website 
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which will be used to predict stock price trends in several companies in Indonesia. This study will using word2vec for 

word embedding of news.  Unlikely other research this research will focus on predict the trend price change not the 

price movement. From the results of the sentiment analysis, predictions will be made on stock price trends in several 

companies within a certain period. 

2. RESEARCH METHODOLOGY 

2.1 Architecture System 

This stage is the design of the system that will be carried out to analyze sentiment on the news and BIAS using 

word2vec with the BiLSTM method. First, we gather information from the BBC and IHSG websites. Then, we 

organize and categorize the information. Next, we analyze the news articles using a special technique called word2vec, 

and BIAS in the stock data. After that, we divide the information into two groups: one for training and one for testing. 

The training group goes through a special process called BiLSTM. Finally, we make predictions about the BIAS. We 

also evaluate how well our process worked..The design of the system built shown in Figure 1 below. 

 

Figure 1. Flowchart of the Architecture build system 

2.2 Data Crawling 

Crawling is a data collection process to obtain information from a page on a BBC and IHSG website and then the 

information obtained will be stored offline or locally[13]. The crawling carried out on the BBC will use 

BeautifulSoup4, so that data will be obtained in the form of global English language news contained on the BBC 

website. The following Table 1 is the news contained in this study. 

Table 1. News 

News Amount 

Berita BBC 15674 
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2.3 Data Labelling 

In this study, two labels will be used. The first is labeling for news contained on the BBC website with 2 labels, namely 

positive and negative. Then the second is BIAS, where this BIAS is the stock price when the news comes out and a 

few days after the news comes out. Therefore there are 3 labels, namely 0 for BIAS values less than 0, label 1 for 

BIAS values 0.1-0.9, and label 2 for BIAS values equal to or more than 1.Examples of labeling are shown in Table 2 

and Table 3. 

Table 2. News Labeling 

News Label 

forget Negative 

bombing Negative 

cost Negative 

star Positive 

joining Positive 

Table 3. BIAS Labeling 

News Label 

1,9607 2 

0,3278 1 

-0,3257 0 

-0,9803 0 

0,6514 1 

2.4 Preprocessing Data 

Most of the research on sentiment analysis has focused on user-generated text. Data pre-processing are steps that 

function to process data in the form of a collection of texts that are still biased or unstructured and need to be cleaned 

and normalized into data that has a good quality[14]. Pre-processing in this study will be carried out through several 

stages, namely data cleaning, case folding, removing punctuation, stopwords, tokenizing, and lemmatizer. 

The first step, Data cleaning is a process that processes data by removing punctuation marks, URLs, or 

characters other than text. The second step, Case folding is a process that functions to make all letters the same, for 

example, lowercase letters by using lowercase [15]. The third step, removing punctuation is a process to remove 

punctuation marks. The fourth step, Stopwords is a processing function to delete words that do not have a function 

but do not have a clear meaning. The fifth step, Tokenizing is the process of separating each word in a sentence. 

Finally, the sixth step, Lemmatizer is a process that functions to turn words into sentences that have the same meaning. 

The following is an example of the pre-processing carried out which can be seen in Table 4. 

Table 4. Pre-processing Data 

Pre-processing News Result 

Data Cleaning https://www.bbc.co.uk/news/worl

d-europe-

60641873,https://www.bbc.co.uk

/news/world-europe-

60641873?at_medium=RSS&at_

campaign=KARANGA,"Jeremy 

Bowen was on the frontline in 

Irpin, as residents came under 

Russian fire while trying to flee." 

Jeremy Bowen was on the frontline in Irpin, as 

residents came under Russian fire while trying 

to flee. 

Case Folding Jeremy Bowen was on the 

frontline in Irpin, as residents 

came under Russian fire while 

trying to flee. 

jeremy bowen was on the fronline in irpin, as 

residents came under Russian fire while trying 

to flee. 

Remove Punctuation jeremy bowen was on the fronline 

in irpin, as residents came under 

Russian fire while trying to flee. 

jeremy bowen was on the fronline in irpin as 

residents came under Russian fire while trying 

to flee 

Stopwords jeremy bowen was on the fronline 

in irpin, as residents came under 

Russian fire while trying to flee 

jeremy bowen frontline irpin resident came 

russian fire trying flee 

Tokenizing jeremy bowen frontline irpin 

resident came russian fire trying 

flee 

[‘jeremy’, ‘bowen’, ‘frontline’, ‘irpin’, 

‘resident’, ‘came’, ‘russian’, ‘fire’, ‘trying’, 

‘flee’] 
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Lemmatizer [‘jeremy’, ‘bowen’, ‘frontline’, 

‘irpin’, ‘resident’, ‘came’, 

‘russian’, ‘fire’, ‘trying’, ‘flee’] 

jeremy bowen frontline irpin resident came 

russian fire trying flee 

2.5 Word2Vec 

Word2Vec is a shallow neural network model that converts word representations which are combinations of 

alphanumeric characters into vectors. The vector representation has a relationship property to related words through 

the training process. Word2Vec is used as a model for processing news data. Word2Vec is a group of related models 

used to generate word embedding. It is efficient and easy so it is widely used[16], [17]. There are two models in 

word2vec: skip-grams and continuous bag of words (CBOW). In research[18], it is said that the skip-gram model is 

an efficient method for researching word vectors in large amounts of unstructured text. Meanwhile, the CBOW model 

predicts words based on the entire context of the word. 

2.6 BIAS 

The term BIAS refers to a calculated measure of the deviation between a stock's price and its moving average over a 

certain period. The bias calculation helps identify the extent to which a stock's price deviates from its moving average 

trend. This provides insight into possible price reversals or rebounds caused by significant deviations from the moving 

average[19]. Bias can help assess the reliability of stock prices that remain within their normal range of fluctuations 

and indicate potential continuation patterns. With the following calculation formula: 

 BIAS = 
𝑃−𝑃𝑖

𝑃𝑖
 ∗ 100% (1) 

P represents the closing price on the day the news occurred, and P (i) represents the average price of the stock after 

the day the news occurred. BIAS is here used as an evaluation index to be able to find out the performance of existing 

stocks because bias is considered to be used as a benchmark to be able to find out trends in changes in the stock price 

of a company. 

2.7 Bidirectional Modeling 

Bidirectional Long Short – Term Memory is one of the most frequently used variants of Long Short Term Memory. 

Forward input and backward input are 2 types of input that are included in the Bidirectional Long Short–Term Memory 

architecture[20]. The outputs of this architecture are usually bundled together. With this architectural layer, the model 

can study past and future data for each input sequence. 

 

Figure 2. BiLSTM Architecture  

Bidirectional LSTM makes use of prior information and subsequent information by processing data from both 

directions. The forward layer functions to represent previous information, and the backward layer functions to 

represent subsequent information. 

2.8 Evaluation Metrics 

The last stage in this research is the evaluation of the performance of the system being built. The evaluation matrix is 

used to assess the performance or effectiveness of a particular system. This evaluation produces a value, namely 

accuracy, and f1-score. F1-score is used to measure the performance of a model by having the best results from a 

specified method[21]. In addition to the f1-score, results in the form of precision and recall are also generated. 

Precision functions for the ratio of the positive prediction results of the total positive predictions and recall functions 

for the ratio of the predicted results of the overall positive predictions. Accuracy is the percentage of input that is 

successfully predicted by BiLSTM. The following is the calculation of the f1-score formula, precision, and recall. 

𝐹1 − 𝑆𝑐𝑜𝑟𝑒 =  
2 ×  𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ×  𝑅𝑒𝑐𝑎𝑙𝑙

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙
 

(2) 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 

(3) 
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𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

(4) 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝐹𝑃 + 𝑇𝑁 + 𝐹𝑁
 

(5) 

3. RESULT AND DISCUSSION 

3.1 Evaluation 

This study aims to apply a sentiment analysis system using the Bidirectional-Long Short Term Memory (BiLSTM) 

method to news labels and BIAS. There are 3 scenarios to achieve this goal, for all scenarios, 5 trials were carried out 

by taking the average. Scenario 1 is to determine the data splitting ratio by conducting a ratio comparison test. After 

that, Scenario 2 is to test using more data, namely 15,000. Scenario 3 is to determine the best timeframe to be able to 

predict stock price trends, namely 5 days and 20 days. Then Scenario 4 is to compare the results of all scenarios with 

different types of stocks where there are 3 stocks in this data, namely BRI, Unilever, and TOTO shares. 

3.2 Testing scenario and testing result 

The first scenario was carried out to find the best baseline by comparing the splitting ratio of training data and testing 

data with amount of 5472 data. The splitting ratios used were 90:10, 80:20, 70:30, and 60:40. The ratio of 90:10 

indicates the dataset is splitting into 90% train data and 10% test data. In this test, the most optimal results were 

obtained at a splitting ratio of 80:20 so that it is used for the next scenario. Here several ratio tests are carried out to 

get good enough accuracy so that the predictions obtained when predicting stock price trends can be maximized. And 

also other ratios can be seen in Table 5. 

Table 5. Ratio splitting data 

Ratio Accuracy (%) 

90:10 71,37  

80:20 74,54 

70:30 

60:40 

72,18 

69,20 

The second scenario is to test using more data with a total of 15 thousand. Here 5 trials were carried out with 

significant data additions, namely 8.000, 10.000, 12.000, 14.000, and 15.674. In this test, it is proven that with a total 

of 15.674, it produces the most optimal value of 78.29% and will be used for the next scenario. Shown in Table 6. 

Table 6. Data Amount 

Data Amount Accuracy (%) 

8.000 75,79 

10.000 75,98 

12.000 76,20 

14.000 77,82 

15.674 78,29 

Furthermore, the third scenario is to determine the best timeframe to be able to predict stock price trends, 

namely 5 days and 20 days. Also in this scenario this research already use 80:20 ratio and 15.674 amount of data. In 

this scenario will be use 5 days period and 20 days period because based on few research predicted prices will be 

optimal in first week and after two week. In the experiment here you can see a scenario for predicting stock price 

trends is more optimal on 5 days with 7 correct results out of 10 with an average accuracy rate of 79.56% and for a 

comparison of the two scenarios can be seen in Tables 7 and 8. 

Table 7. BRI 

Date 
5 Days 

Predicted BIAS Actual BIAS 

01-04-2022 2 2 

04-04-2022 2 2 

05-04-2022 1 2 

11-04-2022 0 0 

18-04-2022 0 0 

20-04-2022 0 0 

09-05-2022 1 2 
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11-05-2022 2 2 

20-05-2022 0 1 

06-06-2022 0 0 

Table 8. BRI 

Date 
20 Days 

Predicted BIAS Actual BIAS 

01-04-2022 1 0 

04-04-2022 0 0 

05-04-2022 1 2 

11-04-2022 1 1 

18-04-2022 1 2 

20-04-2022 1 1 

09-05-2022 1 2 

11-05-2022 0 1 

20-05-2022 0 1 

06-06-2022 0 0 

The final scenario is a comparison of stock price trends with 3 companies namely BRI, Unilever, and TOTO.. 

In the last scenario, a splitting data ratio of 80:20 is used with a total of 15,674 data and a period of 5 days. From this, 

it can be seen that the trend of stock prices with a period of 5 days gives more optimal results even though it has 

compared several existing stocks. And it also has a quite different level of accuracy, namely for BRI with an average 

accuracy rate of 79.56%, for TOTO with an average accuracy of 78.74%, and for Unilever with an average accuracy 

of 80.03%. In this study, different stocks were also tested for 20 days, which can be seen in Table 9 and Table 10. 

Table 9. Comparison BIAS 3 Stock 5 Days 

Date 

 5 Days 

BRI TOTO UNVR 

Predicted 

BIAS 

Actual 

BIAS 

Predicted 

BIAS 

Actual 

BIAS 

Predicted 

BIAS 

Actual 

BIAS 

01-04-2022 2 2 2 2 0 1 

04-04-2022 2 2 1 1 0 0 

05-04-2022 1 2 1 0 1 2 

11-04-2022 0 0 1 1 1 1 

18-04-2022 0 0 1 1 1 1 

20-04-2022 0 0 1 2 0 0 

09-05-2022 1 2 0 0 1 0 

11-05-2022 2 2 1 1 2 1 

20-05-2022 0 1 1 0 2 2 

06-06-2022 0 0 0 0 0 0 

Table 10. Comparison BIAS 3 Stock 20 Days 

Date 

 20 Days 

BRI TOTO UNVR 

Predicted 

BIAS 

Actual 

BIAS 

Predicted 

BIAS 

Actual 

BIAS 

Predicted 

BIAS 

Actual 

BIAS 

01-04-2022 1 0 1 2 0 1 

04-04-2022 0 0 1 1 0 0 

05-04-2022 1 2 1 0 1 1 

11-04-2022 1 1 2 2 1 0 

18-04-2022 1 2 1 2 1 0 

20-04-2022 1 1 1 1 2 2 

09-05-2022 1 2 0 0 1 1 

11-05-2022 0 1 2 1 2 1 

20-05-2022 0 1 2 1 2 2 

06-06-2022 0 0 0 2 0 0 

In this study, testing was carried out using 4 scenarios. By determining the best ratio and also increasing the 

amount of data to have more certain results. This study also uses two time periods, namely 5 days and 20 days. Finally, 

this research compares the stock price trends of 3 companies, namely BRI, TOTO, and Unilever. 

Based on the four scenarios that have been tested, the best performance results are using a ratio of 80:20 with 

an accuracy of 74.54%. Followed by adding the amount of data up to 15 thousand with an accuracy of 78.29%. These 
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results prove that combining these 2 scenarios produces the best performance. And the last scenario is using 5 days 

with a greater degree of truth to the original BIAS. And it also has a quite different level of accuracy, namely for BRI 

with an average accuracy rate of 79.56%, for TOTO with an average accuracy of 78.74%, and for Unilever with an 

average accuracy of 80.03%. 

 

Figure 3. BRI Prediction  

 

Figure 4. Unilever Prediction  

 

Figure 5. TOTO Prediction  

3.3 Discussion 

Based on a model that has been made, shown splitting data ratio of 80:20 is given the highest accuracy among the 

others. Compared to the 90:10 splitting data ratio has slightly less accuracy because of too many unbalance labels than 

80:20. This model also shown with 15.674 amount of data with an 80:20 ratio will be given the optimum accuracy. 

And the 5-day time period gives better results because the stock price when the news comes out and the next five days 

are not much different than a 20-day time period. Few stocks maybe show a slightly same pattern because there is an 

effect on the stock within the news. 
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4. CONCLUSION 

The study uses sentiment analysis to analyze the impact of news on the BBC website and the impact of BIAS on IHSG 

to predict stock price trends. Experimental results show that the combined use of the BiLSTM technique and word2vec 

as word embeddings in messages can predict stock price trends. There are some highlights from this experiment that 

show that the data ratio split of 80:20 is better with 15,000 data records and 5 days time period. The final results of 

this study using the BiLSTM method showed an accuracy of 79.56% for BRI, 80.03% for Unilever, and 78.74% for 

TOTO. Based on the results obtained, by combining Word2Vec and BiLSTM, it is possible to develop a system that 

predicts stock price trends and performs fairly accurate sentiment analysis. For further investigation, it is 

recommended to conduct research using deep learning optimization techniques for better performance results. 
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