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 Investment decision-making in the capital market requires accurate analysis 

to minimize risk and maximize returns. This study focuses on PT Unilever 

Indonesia Tbk, a leading Fast-Moving Consumer Goods (FMCG) company 

listed on the Indonesia Stock Exchange, to evaluate its stock price prediction 

using the linear regression method supported by RapidMiner software. 

Historical stock data were collected from January 2, 2018, to June 27, 2023, 

including attributes such as opening price, closing price, lowest price, highest 

price, and trading volume. The dataset was processed using data screening and 

modeling techniques to construct a linear regression model for prediction. 

Various scenarios with different proportions of training and testing data 

(70/30, 80/20, 60/40, and 90/10) were tested to analyze the impact of data 

distribution on model performance. The evaluation results showed that the 

80% training and 20% testing scenario provided the lowest Root Mean 

Squared Error (RMSE) of 56.699, indicating better predictive accuracy 

compared to other scenarios. Nevertheless, the linear regression model still 

produced a relatively high error rate, with the best RMSE value suggesting 

limitations of this approach for complex market prediction. This study 

concludes that while linear regression can provide a basic framework for stock 

price forecasting, incorporating additional economic, fundamental, and 

external factors could significantly improve predictive reliability. The 

findings offer practical insights for investors and researchers in understanding 

the potential and limitations of linear regression in stock market analysis. 
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1. INTRODUCTION 

Investing is a crucial activity for most people to achieve their financial goals. Some people invest 

because it will be beneficial for the future. One well-known form of investment is investing in the capital 

market. The capital market serves as a meeting point between those with excess funds and those in need of 

funds through the buying and selling of securities. Investment instruments in the capital market include stocks 

and bonds. 
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Shares are securities issued by a company or individual as a sign of ownership. A Limited Liability 

Company (PT) that issues shares is called an issuer [1]. Shares are a popular form of financial investment 

because they can provide substantial profits. Nowadays, investing in shares doesn't require significant capital; 

with as little as Rp100,000, you can purchase the desired shares. Profits from shares are earned when there is 

a difference between the purchase price and the sale price, called capital gain [2]. 

Investing can provide knowledge for sound financial decisions and can reduce unwanted losses. 

Continuous inflation in the Indonesian economy is one reason to invest. Inflation causes prices of goods and 

services to rise, followed by a decline in people's purchasing power. Increases in the value of investment assets 

can mitigate the impact of inflation, thereby maintaining purchasing power [3]. Other benefits, besides capital 

gains, include dividends. Dividends represent profits earned by a company and then distributed to shareholders 

[4]. 

Investors naturally expect positive returns and profits on their invested shares. Achieving good 

investment returns requires an investment strategy aligned with financial goals, risk tolerance, and overall 

financial situation. Many analytical techniques are used, such as to predict and determine when to sell shares 

to achieve the desired profit. However, some investors use analytical techniques that are commonplace among 

investors, resulting in less than optimal investment returns [5].  

PT Unilever Indonesia is a company engaged in the FMCG sector with its main offices in Rotterdam, 

the Netherlands, and London, England [6]. On January 11, 1982, Unilever listed its shares on the Indonesia 

Stock Exchange. Unilever Indonesia produces products widely used by Indonesians, such as cleaning products, 

personal care products, and food. Unilever Indonesia continues to develop and innovate its products to meet 

consumer needs. PT Unilever Indonesia's net profit in 2022 was IDR 5,364,761,000 [7]. This profit is one 

aspect investors use to determine whether the stock is worth purchasing. 

The choice of PT Unilever Indonesia as the focus of this study is not without reason. As a leader in 

the Fast Moving Consumer Goods (FMCG) industry, Unilever plays a significant role in the Indonesian 

economy, presenting attractive investment opportunities. With consistent growth and innovative business 

strategies, Unilever demonstrates significant potential as a subject for stock investment analysis. Furthermore, 

the ever-changing dynamics of the stock market require investors to have a deep understanding of the factors 

influencing stock price movements. In this context, predictive analysis using linear regression methods 

becomes highly relevant, providing crucial insights that can support investors in making more informed, data-

driven decisions. 

Generally, linear regression is a statistical analysis technique used to identify patterns of relationships 

between variables [8]. Linear regression can also be used for purposes of understanding the data or case being 

studied, for control purposes, and for predicting dependent variables. The use of linear regression in this era 

significantly assists in decision-making based on the data studied. For example, in sales, linear regression can 

predict sales volume for a given period [8]. 

Unilever's stock price is a key factor in investment decisions. Therefore, this study will predict 

Unilever's stock price using linear regression analysis to help investors make informed investment decisions. 

Linear regression has the advantage of predicting future closing stock prices. The data used in this study is 

Unilever's daily stock data. 

 

2. RESEARCH METHOD 

2.1. Data Collection 

The data collection process in this study is a crucial step to ensure the accuracy of the analysis. The 

data used is historical stock data for PT Unilever Indonesia, collected from January 2, 2018, to June 27, 2023. 

The primary source of data collection was id.investing.com, chosen for its reliability in providing 

comprehensive and up-to-date financial data. 

Data selection focused on key aspects of stock analysis, such as opening price, highest price, lowest 

price, trading volume, and closing price. These selection criteria were based on their relevance to the research 

objective, which is to analyze stock price movement trends. In this context, we decided to use daily data 

because it allows for more detailed observation of short-term stock price fluctuations. The data is presented in 

Table 1, with several attributes shown in Table 1. 

 

Table 1. Attributes in the data 

Column name Type Information 

Date date The date the transaction occurred. 

Close Numeric The last price that occurred on a stock 

Open Numeric The first share price is opened in the first trading session 

Low Numeric The lowest price of a stock that occurred on that day 

Volume Numeric Refers to the number of shares traded on that day 
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Change Numeric The difference between the stock's last price on the 

previous day and the last price on that day  

 

The linear regression method was chosen because of its ability to model the relationship between 

independent variables (such as opening price and trading volume) and the dependent variable (closing price). 

Linear regression provides a way to estimate stock price changes based on changes in independent variables, 

which is very useful in predicting market trends [9]. 

The main strength of linear regression lies in its ability to provide predictions based on statistical 

analysis [10]. Through this model, we can identify the significant influence of independent variables on stock 

prices and estimate the magnitude of potential price changes if these variables change. Furthermore, the use of 

linear regression also aims to ensure repeatable and verifiable analysis. With this approach, the analysis results 

are not solely dependent on subjective interpretations but also on standardized statistical methods recognized 

in the scientific community [11]. 

 

2.2. Research Flow 

1) Literature Review 

Information collection is the initial step in this research. Information is obtained by reading literature 

related to the research topic. Through literature review, researchers can detail existing knowledge and formulate 

a theoretical basis for further research. 

2) Dataset Collection 

After establishing a theoretical foundation, the research moves to the dataset collection stage. This 

process involves selecting dataset sources and implementing strategies to collect the necessary datasets. The 

data for this study were obtained from the website id.investing.com. 

3) Dataset Selection 

At this stage, researchers make decisions about the datasets to be used. Dataset selection involves 

considerations related to the research objectives and data availability. 

4) Data Screening 

After the datasets are selected, the data screening process is carried out. This process examines the 

datasets to identify and address missing values or other errors. 

5) Implementation 

The implementation stage is the key step taken to generate insights from the data. The use of linear 

regression methods for prediction and the use of Rapidminer software are techniques used in this research. 

6) Data Analysis 

This process uses RapidMiner to process the data obtained from the data mining process. The "Last" 

attribute accounts for 90% of the training data, while the remainder is used for testing. 

 

2.3. Rapid Miner 

Rapid miner is an application or software that functions to learn about data mining for data analysis, 

data processing, and predictive model development and is open source [9]. Data Mining is a process used to 

retrieve hidden or hidden information, using historical data on data to then find patterns for decision making 

[10]. Rapidminer's user-friendly interface makes it easy for users to use it. When Rapidminer is run, it will 

display a welcome perspective. The design perspective is the working display of Rapidminer, and the result 

perspective will display the results of the analysis. 

 
Figure 2. Initial view of Rapidminer 
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Figure 3. Design Perspective View 

The design perspective view has several sections, such as view operators. In Figure 4, the view 

operator contains groups used in data processing. Data access contains operators for loading data files that 

support Excel and CSV formats, as well as cloud storage. Blending operators function to transform data such 

as filter, example, replace, types, and many others. Cleansing operators play a role in data preprocessing in 

preparation for further data analysis. Modeling operators contain models for data mining processing. Scoring 

operators function to evaluate the performance of models processing data that has not been previously seen. 

Validation operators function to test the quality and performance of models or modeling. Utilities function as 

additional operators such as subprocess, multiply, logging, and others. Operator extensions are used as 

additional modules for exporting to external formats such as Excel and database formats. 

 

 
Figure 4. Rapidminer Operator 

2.4. Operators used 

a) Read Excel: The Read Excel operator in Rapid Miner is used to read worksheets from Microsoft Excel. 

Each row in an Excel table represents a data entity, while each column represents an attribute of that 

data [11]. 

b) Split Data: Split Data divides the desired number of data (subsets) from a given ExampleSet. This 

operator is very useful for machine learning data processing purposes. 
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c) Linear Regression: The Linear Regression operator calculates a linear regression model from a given 

ExampleSet. Regression is used for numerical predictions. Linear regression is a statistical technique 

used to model linear relationships between one variable and another. 

d) Apply Model: Apply Model is useful for machine learning, using a model that has been trained on the 

latest data set. This model will use the training data to make predictions on the new data. 

e) Performance: The performance operator is responsible for evaluating the performance of machine 

learning operators. The performance operator provides a list of performance criteria such as accuracy, 

precision, kappa statistic, root mean squared error, mean squared error, and so on. 

 

2.5. Linear Regression 

Regression is a construction method for predicting the value of given input data. Regression analysis 

is a statistical method used to assess the extent of the relationship between dependent variables and independent 

variables. The main process in forecasting involves building a regression model by finding the dependency 

between one or more independent variables and the dependent variable [10]. Modeling in linear regression is 

to describe the relationship between a scalar variable and one or more explanatory variables. In the linear 

regression method, the method pattern is compiled based on past data [12]. Previously collected training data 

is used to form the model. 

 

3. RESULTS AND DISCUSSION 

The process begins by selecting the Read Excel operator to load the selected data. Then, click the 

Import Configuration Wizard and select the data to be processed. When the file is selected, the table attribute 

settings will appear.  

 

 
Figure 5. Changing attributes in a table 

Figure 5 changes the attributes in the "Last" column because the "Last" column is the dependent 

variable to be predicted. Then, the Split Data operator is added. This operator is used to divide the data into 

two parts: training data and testing data. Training data is used to learn patterns in machine learning, while 

testing data is used to test the patterns that have been discovered. Then, connect the out in the Read Excel 

operator with the exa in the operator. 
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Figure 6. Dividing data into training and testing data 

Then, to divide the data accordingly, select edit numeration. Figure 6 shows 90% of the training data, 

with the remainder being used as testing data. The next step is to add the Linear Regression operator. The line 

par 1 is connected to tra in the Linear Regression and mod to res, producing the linear regression results shown 

in Figure 7. 

 

 
Figure 7. Results of Linear Regression 

The next step is to connect the existing ports as shown in Figure 8. Line 1 on the split data output is 

the training data and Line 2 is the testing data. 

 

 
Figure 8. Performing testing on testing data 
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Figure 9. Testing data prediction results 

Based on Figure 9, the prediction results provided by RapidMiner for the testing data are in 

"Prediction(Last)," while the other columns represent Unilever's daily stock data. This study also assessed the 

linear regression model using the performance operator. 

 
Figure 10. Stages in testing the performance of the Linear Regression Model 

The apply model operator is connected to the performance operator, as shown in Figure 10. The 

performance operator is typically used to assess the performance of a regression process. This operator can 

also automatically determine the model of the method or analysis task being applied and assess general criteria 

for that task model. 

 
Figure 11. Results of performance testing 

The results of the operator performance can be seen in Figure 11. The RMSE value can be influenced 

by several factors, such as a lack of training data and errors in the assumption that the independent and 

dependent variables can be explained directly. This study also conducted tests by varying the amount of training 

data to measure the appropriate RMSE value, as shown in Table 2. Data analysis included the distribution 

proportion between training and testing data and the Root Mean Squared Error (RMSE) value for each scenario, 

as follows: The data shows four different scenarios: 70% training/30% testing, 80% training/20% testing, 60% 

training/40% testing, and 90% training/10% testing. This variation aims to evaluate the effect of the amount of 

training data on the performance of the predictive model. RMSE is a metric that measures the mean squared 

error between the model's predicted values and the actual values. A lower RMSE value indicates a more 

accurate model. The given RMSE values are: 64.304 (70/30), 56.699 (80/20), 61.84 (60/40), and 57.072 

(90/10). 

The scenario with 80% training data and 20% testing data has the lowest RMSE value (56.699), 

indicating a higher level of accuracy than the other scenarios. The scenario with 70% training data and 30% 

testing data has a higher RMSE value (64.304), indicating that increasing the proportion of training data can 

improve model accuracy. The scenario with 60% training data and 40% testing data showed a higher RMSE 

value (61.84) than the 80/20 scenario but lower than the 70/30 scenario, indicating the importance of a balance 
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between training and testing data. Interestingly, the scenario with 90% training data and 10% testing data 

showed a slightly higher RMSE value (57.072) compared to the 80/20 scenario, indicating that while increasing 

training data generally improves accuracy, there is a point where adding more training data may not provide 

significant improvements or may even lead to overfitting. The data show a general trend that increasing the 

proportion of training data tends to improve model accuracy, but there is an optimal limit where further 

additions no longer produce significant improvements. In this case, the optimal scenario appears to be with 

80% training data, which provides the lowest RMSE value. 

 

Table 2. Test results by adjusting the number of training and testing data 

Data Training Data Testing RMSE 

70% 30% 64.304 +/- 0.000 

80% 20% 56.699 +/- 0.000 

60% 40% 61.84 - 0.000 

90% 10% 57.072 +/- 0.000 

 

Increasing the training data percentage showed a positive impact on model performance, with 

improved accuracy and better predictive ability on the test data. At 80% training data percentage, this was 

indicated by a significant decrease in the RMSE value. Therefore, the optimal percentage of 80% can be 

considered an effective strategy for improving the performance of linear regression models. 

 

4. CONCLUSION 

Based on the results of the research conducted with different amounts of training data, it can be 

concluded that the linear regression method has poor performance with a root mean squared value of 57,072. 

This indicates that the performance of linear regression is not very good. Other factors or variables that can 

improve the accuracy of the prediction value can be added other factors that affect Unilever's stock price such 

as; economic crisis, circulating news, the company's fundamental condition, politics, currency exchange rates, 

and so on.  
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