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 The rapid advancement of science and technology significantly impacts 

various aspects of life, including business operations. Technology plays a 

vital role in providing information and simplifying human tasks, addressing 

challenges faced by growing companies, particularly in managing sales 

fluctuations. Factors such as market competition, product quality, and 

consumer interest are critical for evaluating and improving sales strategies. 

UD. Sinar Sejahtera Medan, a food processing industry specializing in 

banana chips, faces challenges such as fluctuating raw material supply, 

impacting production and sales. To address this, a prediction system for raw 

material demand was developed, leveraging the C4.5 algorithm. The C4.5 

algorithm was selected for its ability to generate decision trees from 

historical data, providing interpretable results and high accuracy in 

forecasting categorical outcomes. By analyzing past trends in raw material 

availability and usage, the algorithm predicts future supply needs, optimizing 

production planning and supporting sustainable business operations. This 

study's findings are expected to align with previous research, offering 

insights for better production and sales management. 
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1. Introduction  
The rapid development of science and technology continues to evolve in tandem with the progress of the 

times. Technology has become increasingly sophisticated and plays a vital role in every aspect of life. It 

provides information needed and simplifies human tasks, addressing various problems, especially for 

growing businesses. Sales performance is a crucial factor in a company's sustainability, as it reflects whether 

the company is advancing or regressing. However, not all businesses operate smoothly and stably, often 

encountering issues such as declining or increasing sales.[1] 

Several factors contribute to these issues, such as competition among companies, product marketing, and 

product quality that affects competitiveness. Consumer interest needs to be evaluated as a reference for sales 

strategies[2]. 

UD. Sinar Sejahtera Medan is a food processing industry located at Jl. Setia Luhur, Medan, North 

Sumatra. Led by Mr. Iswanto, S. Pdi, banana chips are one of the flagship products of UD. Sinar Sejahtera 

Medan. Banana chips are a type of snack long recognized in various cultures worldwide, especially in 
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tropical regions where bananas are abundant. The production of banana chips significantly contributes to the 

economies of regions where bananas thrive. The banana chip industry often serves as a source of income for 

local banana farmers and craftsmen. Despite increasing demand, this industry faces challenges such as 

fluctuations in raw material prices (bananas), intense market competition, and production process issues that 

affect product quality.[3] 

Entrepreneurs relying on bananas as their primary ingredient face challenges regarding supply 

consistency. Sometimes, the supply falls short of the required amount, while at other times, it exceeds the 

demand. Hence, having a prediction system to estimate the raw material supply requirements would benefit 

both buyers and sellers.[4] 

A prediction system is a technology that utilizes historical data and algorithms to project future events or 

outcomes. This technology is widely applied across various sectors, including finance, healthcare, e-

commerce, and weather forecasting. As computing technology advances and data availability grows, 

prediction systems have become increasingly sophisticated and accurate. These predictions are based on 

patterns in historical data, assuming these patterns will persist in the future [5] 

The C4.5 algorithm is one of the algorithms used for classification, segmentation, or grouping and is 

predictive in nature. It is an improvement of the ID3 algorithm. Quinlan introduced the C4.5 method, which 

uses the Gain Ratio (GR) method for attribute splitting, replacing Information Gain.[6] 

A previous study by Aghnie Kurnia et al. (2024) applied the C4.5 algorithm to predict corn production 

outcomes. It achieved a total accuracy of 92.82% from a dataset of 4,121 entries, divided into 80% training 

data and 20% testing data. The current study focuses on a different object of research, making it distinct from 

previous studies. It is expected that the findings of this research will align with earlier studies, providing 

insights for suppliers to create more profitable production plans for the next year's sales period. 

Given these challenges, this research aims to develop a prediction system to efficiently manage banana raw 

material demands using the C4.5 algorithm, focusing on a case study at UD. Sinar Sejahtera.[7] 

 

2. Research Method  
A. Modeling 

This is the initial stage of the research process, focusing on the general issues, particularly regarding the 

imbalance in the production and demand of banana chips. The main problem lies in the mismatch between 

the quantity of banana chips produced and the demand from consumers. This issue needs to be addressed and 

resolved promptly. In this stage, the focus is on identifying the existing problems to better understand the 

issues to be researched. In this case, the research will concentrate on predicting the production quantity of 

banana chips demand using the C4.5 method.[8] 

B. Data collection 

This technique is also an important stage in the research process, as it provides the necessary data for 

analysis. This research uses secondary data. Below are the two methods used to collect data: 

1. Literature Review 

A thorough literature review will be conducted to gather secondary data from existing studies, journals, 

articles, books, and other credible sources. This will help in understanding the concepts, methodologies, and 

findings of previous research related to the C4.5 algorithm, banana chip production, and demand forecasting. 

The literature review will also provide insights into the methodologies used by other researchers in similar 

fields and help identify gaps in existing knowledge. 

2. Document Review 

Secondary data will also be collected by reviewing documents and records provided by UD. Sinar 

Sejahtera Medan, such as production logs, sales reports, historical demand data, and raw material supply 

records. These documents contain valuable information on the production and demand patterns of banana 

chips, as well as any external factors that may influence them. The analysis of these documents will support 

the development of the predictive model based on the C4.5 algorithm. 

These two methods will ensure that the collected data is comprehensive, reliable, and suitable for the 

research's goals. 

C. Data Analysis 

In this research, data analysis involves organizing data after the observation process to examine and 

directly observe the research object, as well as collecting data from UD. SINAR SEJAHTERA MEDAN. The 

analyzed data includes historical sales records and the production volume categorized as high or low. 

The analysis method used is the C4.5 Algorithm, which relies on sample data from 2023–2024. To 

construct a decision tree, raw data must first be available, which can be derived from the sales and production 

data of UD. SINAR SEJAHTERA MEDAN for the years 2023–2024. Based on the production data, 
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transformation has been carried out by classifying specific attributes. After the transformation, it is explained 

that there are two desired targets: high and low production volumes.  

The purpose of this data analysis is to create a decision tree and determine the predicted production 

volume of banana chip demand using several variables that will serve as considerations for this prediction, as 

follows: 

 

 

Tabel 1. Variable Name 

No. Variable Name Attribute 

1. Raw Material Quantity High, Low 

2. Human Resources High, Low 

3. Demand Quantity High, Low 

4. Production Quantity High, Low 

 

The C4.5 algorithm, in its process, provides predictions by generating a decision tree through 

calculating the relationships between variables. The variables involved include the quantity of incoming 

bananas, human resources (HR), the number of chips produced, and orders. The target values are classified as 

profit and loss. The variable value criteria are as follows: 

 

3. Result and Discussion  
A. The application of the method 

The C4.5 algorithm, in its process of making predictions, generates a Decision Tree by calculating the 

relationships between the variables. The variables in question include the amount of bananas received, human 

resources (SDM), chips produced, and orders. The target values are profit and loss. The conditions for the 

values of these variables are as follows 

 

Tabel 2. Conditions and Categories 

Variable Conditions and Categories 

Raw Material Quantity (Kg) 

Low 15 – 42  

Medium 43 - 70 

High 71 – 98 

Human Resources 

Low 8 – 10 

Medium 11 – 13 

High 14 – 15 

Demand Quantity (Kg) 

Low 5 – 18 

Medium 19 – 32 

High 33 - 45 

Production Quantity (Kg) 

Low 7 – 20 

Medium 21 – 34 

High 35 -47 

 

B. Data Processing 

One year of banana chips production and sales data was utilized, covering the period from January 2023 

to December 2023. In this study, the data was normalized by assigning numeric values: "Low" was set to 1, 

"Medium" to 2, and "High" to 3. This normalization was done to simplify calculations when using the 

program. The data was then split into 80% training data and 20% testing data, resulting in a total of 240 

training data points.  

The C4.5 Algorithm consists of several steps in its prediction process. The very first step is calculating 

the entropy value.To calculate the entropy value, the following formula can be used: 

       ( )   ∑  

 

   

     (  )                                                                                         ( ) 

Where: 

 SSS: The dataset being evaluated. 

 pip_ipi: The proportion of data belonging to the iii-th category or class. 
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 nnn: The total number of categories or classes. 

This formula measures the level of impurity or randomness in the dataset, helping to determine the best 

attribute for splitting in decision tree algorithms. 

After calculating the entropy value of all the data, the next step is to calculate the gain value to measure 

how much uncertainty (entropy) is reduced after splitting the data based on a certain attribute. The formula 

for calculating the gain value is: 

    (   )         ( )   ∑
|  |

| |
        ( )

         (  )                                           ( ) 

 

Where: 

 Sv = the subset of data divided based on the value of attribute A. 

 

C. Implementation of the Method 

1. Calculating the total entropy value is done as follows: 

       ( )   (            (       )  (            (       ) 

       ( )         

The initial entropy value obtained is 0.1904. The next step is to calculate the entropy value for each 

subset of the variable. There are 4 variables, each with 3 subsets. 

 

2. Calculating the entropy value for Pisang Masuk and others 

"Pisang Masuk Sedikit" has a total of 136 data points, with 4 resulting in profit and 132 resulting in loss. 

       (   )   (            (       )  (            (       ) 

       (   )          

"Pisang Masuk Sedikit" has a total of 90 data points, with 3 resulting in profit and 87 resulting in loss. 

       (   )   (            (       )  (            (       ) 

       (   )          

"Pisang Masuk Banyak" has a total of 14 data points, but with 0 profit, the entropy is not calculated. 

 

After obtaining all entropy values for each variable using the same calculation method as above, the 

gain for each variable will be calculated. The results can be seen as follows: 

 

3. Calculating the gain value of incoming bananas and others. 

    (            )           (
   

   
          

  

   
         ) 

    (            )            

    (   )           (
   

   
          

   

   
         ) 

    (   )            

    (                        )           (
   

   
          

  

   
          ) 

    (                        )            

    (       )           (
   

   
          

  

   
          ) 

    (       )           

After obtaining the overall gain values, the next step is to create the next node in the decision tree. 

This node is determined by the highest gain value from the previous node. In the first node, the highest gain 

value was found in "orders" with a value of 0.010314, thus "orders" becomes the next node with the subsets 

"low" and "medium." The same process will be repeated until the final subset and variable are reached. 
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The following is the decision tree obtained from this research related to banana production 

prediction. 

 

 
Figure 1. Decision Tree 

 

The following is the decision tree obtained, where it can be seen that if the orders are too many, the 

current production will result in a loss. If the orders are few and the chips produced are plentiful, it will 

generate a profit. Conversely, if the chips produced are few, it will result in a loss 

 

D. Implementation on Jupyter Notebook 

 
Figure 2. Reading an Excel file and displaying the data. 

 

The data is read using the Pandas library and the training model utilizes Scikit-learn along with the C4.5 

algorithm. Visualization is done using the Matplotlib.pyplot library. 

 

 
Figure 3. Gain calculation results. 
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The following is a function to calculate the gain value in the data. Later, the data will be split into 80% for 

training data and 20% for testing data. 

 

 
Figure 4. confussion matrix. 

 

After obtaining the results, error evaluation is performed using a confusion matrix on the test data, 

which consists of 60 samples, achieving an accuracy of 76.6%. 

 

4. Conclusion  
Based on the final results of the research process for predicting the production quantity of banana chips 

demand, several conclusions can be drawn, as follows: 

 The prediction of banana chip demand using one year of sales data with the C4.5 algorithm produced a 

decision tree with the following details: 

 If orders are low and the resulting chips are few, there will be a loss. 

 If orders are low and the resulting chips are more than few, there will be a profit. 

 If orders are more than few, there will be a loss. 

 The accuracy achieved is not very high, with a value of 76% on 40 test data points out of a total of 300 

data points. 
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