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Abstract— Price is such a crucial aspect as it is a form of value 

agreement that is required for exchange in a transaction. Price can 

also be interpreted as something that must be spent by the buyer to 

receive the product (Harjanto, 2009). Besides that, price is also part 

of a marketing strategy which greatly influences the company's 

income (revenue). As time goes by, technological advancements are 

so rapid that all business fields highly demand technology to get an 

accurate and precise information to facilitate decision making. The 

technology used recently is machine learning which is a sub-field of 

artificial intelligence that is widely researched and used to solve 

various problems. One of the largest manufacturing companies in 

Indonesia engaged in cement production has a vision to be the 

largest provider of building material solutions in the region with 

excellent performance and continues to aggressively develop its 

business. With increasingly fierce competition, companies are trying 

to maintain market share, oversupply conditions are putting pressure 

on prices in the market so they need a solution that has reliable 

capabilities in terms of data analytics that can provide optimal price 

recommendations using Machine Learning in an effort to increase 

company profitability. The purpose of this research is to analyze the 

implementation of pricing for cement products using various machine 

learning algorithm models such as Random Forest, Decision tree to 

provide optimal price recommendations. 
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I. INTRODUCTION  

One of the largest manufacturing companies in Indonesia 

engaged in cement production has a vision to be the largest 

provider of building material solutions in the region with 

excellent performance and continues to develop its business 

aggressively. 

With increasingly fierce competition, companies are trying 

to maintain market share, oversupply conditions put pressure 

on prices in the market so they need a solution that has reliable 

capabilities in terms of data analytics that can provide optimal 

price recommendations using Machine Learning in an effort to 

increase company profitability 

Price has a positive significant influence on buying interest, 

where high buying interest can be formed by the prices offered 

by service or product providers (Sutrisno & Haryani, 2017). 

According to Kotler and Armstrong (2001), price is the 

amount of money that is charged for a product (goods or 

services), or the value that must be paid to get the benefits of 

the product. Machine learning is a sub-field of artificial 

intelligence that is widely researched and used to solve various 

problems. Reviews from various fields are presented in the 

form of problem solving and algorithms and are divided into 

three categories in machine learning, including supervised 

learning, unsupervised learning, and reinforcement learning 

(Roihan et al., 2020) 

II. LITERATURE REVIEW  

There have been several previous studies conducted by 

several researchers regarding price determination or prediction 

using several machine learning algorithms with a high level of 

accuracy. (Lubis et al., 2005) 

Another research as a reference is regarding "Stock closing 

price prediction using Machine Learning technique" which 

explains that the stock market has very dynamic and 

unpredictable characteristics. Predicting stock prices is a very 

challenging task because it depends on factors including but 

not limited to political conditions, the global economy, 

financial reports and company performance. (Vijh et al., 2020) 

Another study is regarding "Land Price Research using the 

Linear Regression Algorithm" which concludes that the Linear 

Regression Algorithm can provide accurate results or measure 

the accuracy of predicting land prices in the city of 

Banjarmasin properly and of course it must go through the 

correct stages. (Pratama, 2016) 

Random Forest is a method introduced by Breiman. As the 

development and combination of many Decision Trees. If the 

Decision Tree is a single classification tree, then in the 

Random Forest many trees are made to determine the 

prediction results. The combination of bootstrap aggregating 

and random feature selection in random forests can be used to 

reduce overfitting problems in small data trains (Breiman, 

2001). Because the random forest is an ensemble method from 

CART, the random forest also has no assumptions or is good 

for use in nonparametric cases. development, software that is 

released gradually, reduces process overhead, and produces 

high-quality code and in the process of development directly 

engages customers 

CART (Classification and Regression Tree) is an 

exploratory method of classification and regression data based 

on decision tree techniques. Classification trees are generated 

when the response variables are in the form of categorical 

data, while regression trees are generated when the response 

variables are in the form of numerical data (Breiman & Cutler, 

2003). 

III. METHODOLOGY 

The research was carried out through interviews regarding 
the current process of pricing and observing the data, which 
then continued by studying the patterns and characteristics of 
the data. 
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A. Observation  

In simple terms, it can be interpreted as observing an 

object or subject matter, so the observation method can be 

interpreted as a learning method for scholars by observing an 

object or subject matter raised or conveyed by the lecturer 

through the media or the surrounding environment (Pujiyanto, 

2021) 

B. Interview 

According to Anwar Sanusi (2014: 105), "the interview 

method is a data collection technique that uses questions orally 

to the research subject". Direct interviews are being conducted 

with employees. This method is used to find out about the 

marketing mix carried out at the New Ferry Workshop. 

C. Research Stage 

 

IV. RESULT  

A. Observation and Interview 

The results of observations regarding business processes 

carried out by researchers show that this price optimization 

application is the process of determining the ideal price 

position for a certain product, a certain area, and a certain 

brand. This price determination process uses historical data as 

a reference for determining market position and the amount of 

quantitative data. The system created using the machine 

learning method will check the price movements based on the 

period (monthly), brand, district and price disparity of each 

competitor on weekly data or what is known as WPM 

(Weekly Price Monitoring). 

The movement of downward prices and also high price 

disparities will be responded automatically by the system by 

taking into account the profitability and potential market share 

that will be obtained so that machine learning will provide 

optimum price recommendations. 

 

 
Figure 1. Price Decision-Making Process 

B. Descriptive Analysis 

The descriptive analysis of this study is based on the data 

studied that there are 12 companies engaged in cement 

production that have brands spreaded throughout Indonesia. 

Competition for each brand occurs in certain areas or districts. 

Measurement of competition is based on the total volume sold 

in the market with a particular brand or also known as Market 

Share. Below is the total national cement volume by brand. 

Nationally, the Semen Indonesia Group is still in the highest 

ranking based on sources from the Indonesian Cement 

Association (ASI). 

 

 
Figure 2. Price Decision-Making Process 

C. Data Analysis 

Based on the author’s analysis, the data sources (RET, 

WPM, ASI, GPM, Profitability) were merged and converted 

into fact tables so that they became a data mart that would be 

used in the machine learning modeling process. There are 2 

parts to the data mart, namely the data mart used for BI Tools 

(Tableau) and the data mart used for machine learning 

modeling. Fact tables containing retail data can be seen 

directly from BI tools after the data source upload process, 

even though the modeling process has not been carried out. 

For the modeling process, demand and price predictions use 

the retail demand fact table and price elasticity, which then 

results of the modeling process can be seen from BI Tools. 

 

 
Figure 3. Data Mapping 

D. Analysis of Price Formation 

Based on the researcher's analysis, the process of 

establishing the price of cement products is carried out in 

several stages, including 

a) Demand Prediction based on Price 

This process is to predict the demand that will be obtained 

when there is a price change. In this process, each model 

predicts demand by dividing the dataset between training data 

and test data, 75% of training data is determined and 25% of 

testing data. There are 4 models used in this testing process, 

namely Linear Regression, Gradient Boosting, Random Forest 
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and Decision Tree, of these four models the results that show 

the level of accuracy of the results of the validation are the 

Random Forest because the MAE Test has the smallest value 

 

 
Figure 4. Stages of Price Formation 

 

 
Figure 5. Process Flow of Demand Prediction Based on Price 

 

Error testing is being done to evaluate the results of 

demand predictions from each model using the Mean Absolute 

Error (MAE). Figure 6 is the result of validating demand 

predictions from each machine learning model 

 

 
Figure 6. Result of Machine Learning Validation Process 

 

b)  Price Prediction based on Demand 

This process is to predict the price that will be obtained 

when there is a change in demand or volume. In this process, 

each model predicts prices by dividing the dataset between 

data training and data test, comprises of 80% data training and 

20% data test. There are 4 models used in this testing process, 

namely Linear Regression, Gradient Boosting, Random Forest 

and Decision Tree, from these four models the results that 

show the level of accuracy are Random Forest because the 

MAE Test has the smallest value 

 

 
Figure 7. Process Flow of Price Prediction Based on Demand 

 
Figure 8. Result of Machine Learning Validation Process 

 

c) Analysis of how Price Prediction works with Random 

Forest 

From the two predictions above, the researcher will 

explain the analysis of how price prediction works based on 

demand using the random forest machine learning model 

which is the result of the process above. The following is a 

data simulation using a random forest consisting of District 

variables, brand name (brand), packaging and RBP. The 

information that will be labeled is what will be predicted, 

namely the RBP (Retail Buying Price). 
 

 
Figure 9. Example of data 

 

As explained above, a random forest is a collection of 

several decision trees (decision trees) that randomly select 

samples from the available dataset, then the results of each 

tree are voted or selected for the results that appear frequently 

for each final prediction result. In this case the author uses 

rapidminer tools to describe up to the 3rd decision tree. The 

following are some randomly selected decision trees. 

 

 
Figure 10. Decision Tree 1 
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Figure 10 above shows the first decision tree which 

consists of brand name and packaging nodes where each node 

has a price prediction value (RBP) that comes out of the 

decision tree. 

 

 
Figure 11. Decision Tree 2 

 

Figure 11 above shows the 2nd decision tree which only 

consists of one brand name node where each brand has a price 

prediction value 

 

 
Figure 12. Decision Tree 3 

 

Figure 12 above shows the 3rd decision tree which only 

consists of 2 nodes, namely packaging and brand name where 

each brand has a price prediction value 

 

 
Figure 13. Random Forest 

 

Figure 13 above shows that the three decisions are put 

together and then voting is carried out or the predicted value 

that often appears in each tree, and that is the final predicted 

value of a random forest workings. This data shows the last 

value of the random forest based on the district and brand 

name. 

 

 
Figure 14. Random Forest Prediction Result based on example of data 

 

d) Price Recommendation Process 

The result of the researcher's analysis is that the final result 

of the process of forming price predictions is not the final 

decision to get the optimum value in this price 

recommendation process, because the optimum results show 

that when a price change occurs it will have an impact on sales 

volume, Profit Margin. In terms of business (business sense) 

that if the price is lowered then the demand or demand will 

increase so that the market share increases and will provide an 

optimum profit margin. The results of the researcher's analysis 

show that the process flow for this price recommendation. 

The result of the researcher's analysis is that the final result 

of the process of forming price predictions is not the final 

decision to get the optimum value in this price 

recommendation process, because the optimum results show 

that when a price change occurs it will have an impact on sales 

volume, Profit Margin. In terms of business (business sense) 

that if the price is lowered then the demand will increase so 

that the market share increases and will provide an optimum 

profit margin. The results of the researcher's analysis show 

that the process flow for this price recommendation: 

a. Price predictions issued from the results above using a 

machine learning model are then carried out with an 

adjustment process with a range from – 5000 to 5000 

b. The algorithm will simulate price changes with a range 

from -5000 to 5000 with multiples of 500. 

c. The volume prediction obtained using the demand model 

is based on price. 

d. The algorithm will calculate price and volume 

profitability using cost tables to get maximum profit 

e. The price that gives the maximum profit will be used as 

the final price recommendation.  

f. Price recommendations will come out based on the 

district, packaging and brand name 

 

 
Figure 15. Price Recommendation Process 

E. Analysis of Results 

The results of the price recommendation process using 

machine learning algorithms have very reliable computing, 

provided that the data source used has valid data quality so 

that the data read by the machine learning algorithm provides 
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a very high level of data accuracy. Figure 16 is the result of a 

price recommendation that is formed as a result of computing 

the algorithm and also provides information on estimated 

volume and profit margin to be obtained. In Figure 17 is a 

monitoring dashboard that can see actual market price data 

compared to the predicted price recommended by the system 

 

 
Figure 16. the application of Price Optimization in the regional level 

 

 
Figure 17. the application of Price Optimization in the province level 

V. CONCLUTION & RECOMMENDATION 

Machine learning is a computational method that is very 

popular nowadays and is very reliable in determining 

predictive values. 

The results of the researcher's analysis that this application 

involves several models in making predictions so that the 

machine will be flexible in choosing a suitable model and 

have better accuracy 

In analyzing and testing implementation results, you need 

some statistical tools such as rapidminer and also have a little 

knowledge about Jupiter notebooks in order to simplify the 

process of analyzing how the application works 
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