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The right selection of drugs is a crucial factor in the treatment of 

various diseases to ensure the effectiveness of therapy and avoid risks 

that can worsen the patient's condition. This study aims to develop a 

machine learning-based prediction model to classify the appropriate 

type of drug based on patient characteristics. Several machine 

learning algorithms are tested to determine the most optimal model. 

The results of the analysis show that the Random Forest algorithm 

provides the best performance with the highest level of accuracy in 

predicting the right type of drug. Thus, the Random Forest-based 

model is recommended to be implemented as a decision support tool 

in the selection of drug therapies that is more accurate and efficient. 
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1. Introduction 

Choosing drugs that suit the patient's condition is one of the main challenges in the medical world. This 

decision is very important because it is directly related to the effectiveness of treatment [1] , patient compliance, 

and the reduction of the risk of side effects. However, this process is often complex because it involves various 

factors such as age, medical history, clinical diagnosis, as well as the individual's biological response to a 

particular drug. Inaccuracies in drug selection can lead to less effective or even harmful treatment for patients 

[2] . 

To overcome this challenge, machine learning technology [3]  has become one of the promising solutions. 

Machine learning enables in-depth analysis of medical data to identify patterns, make predictions, and provide 

more accurate [4] data-driven recommendations. In the context of drug classification, machine learning 

algorithms [5]  can be used to predict the type of drug that best suits the patient's condition based on available 

medical data.  

Some machine learning algorithms that are often used for classification tasks, such as Naïve Bayes [6] , 

k-Nearest Neighbors [7] , Random Tree [8] , Deep Learning [9] , and Random Forest [10] , offer different 

approaches to analyzing data. Each algorithm has advantages and disadvantages depending on the complexity 

of the data, the number of features, and the need for analysis.  

This machine learning algorithm aims to explain the importance of selecting drugs that are suitable for 

the patient's condition in the medical world and the challenges faced in the process. Additionally, this 

introduction outlines the role of machine learning technology as a potential solution to improve the accuracy 

and effectiveness of treatment through in-depth analysis of medical data. By comparing the performance of 

various algorithms [11] , the most effective method in predicting and classifying drugs based on the available 

datasets can be determined, The proper implementation of this technology also has the potential to lower overall 

healthcare costs by minimizing trial-and-error in drug selection. 

Several previous studies have examined the use of machine learning in predicting drug selection that suits 

the patient's condition. A study implemented the Random Forest [10]  algorithm to predict the right type of 

drug as well as identify the key factors that influenced the decision. In addition, other approaches have 

developed techniques to improve the accuracy of classification models by combining clustering [12]  and 

logistic [13]  regression methods, which show promising results. On the other hand, genetic algorithms are also 
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used to improve the machine [14]  learning process with a more adaptive approach, so that it is able to optimize 

prediction accuracy. These approaches make an important contribution to the development of data-driven 

predictive technologies to support decision-making in the medical world.  

2. Research Methodology 

In the field of Data Science [15] , there are a number of important procedures that must be implemented 

to ensure that the data produced has a high level of accuracy, so as to be able to support the credibility and 

validity of research. Quality data will be a strong foundation in supporting various aspects of research, as well 

as making a significant contribution to future decision-making.  The procedures carried out by the author in 

processing data include:  

 
Figure 1 Data Science Process 

The Figure 1 above explain the stages of implementing the data model, starting from collection, cleaning, 

analysis, development, to model implementation. This process is carried out meticulously to produce relevant 

solutions and support research. 

 

2.1 Data Collection 

The first step is to collect data from various sources, which can be numbers, text, images, and more. Data 

can also be obtained through direct surveys. It is important to ensure that the data collected is accurate, 

complete, and trustworthy. In this study, the data used was obtained from the Kaggle website 

(www.kaggle.com). Kaggle is an online platform and community focused on data science and machine 

learning. Since its inception in 2010, Kaggle has become a premier place for data scientists, data analysts, and 

learners looking to improve their skills, collaborate, and stay up-to-date with the latest developments in the 

field. The data available on the site is quite accurate and complete, depending on the research topic you want 

to study 

 

2.2 Data cleaning 

The data that has been collected generally needs to be screened to remove irrelevant information from the 

dataset. At this stage, cleanup is carried out to overcome errors, redundancy, and data inconsistencies. This 

process is essential to ensure that the data to be analyzed is accurate and reliable. Data cleaning is done using 

Microsoft Excel software. At this stage, problematic data is selected and the format is standardized so that the 

results obtained from data processing are more accurate. 

2.3 Exploratory Data Analysis 

Once the data is completed through the cleanup stage, data scientists begin to apply various statistical 

methods and visualization techniques to find hidden patterns, trends, and relationships in the dataset. At this 

stage, it is important to remain objective and not rush into concluding results based solely on what is seen. Data 

scientists must evaluate various possibilities and ensure the analysis is supported by evidence relevant to the 

research objectives.  

 
Figure 2 Data Visualization  
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In Figure 2, this visualization shows the relationship between age, sodium to potassium ratio (Na_to_K), 

and the type of drug prescribed (drugA, drugB, drugC, drugX, drugY). Each type of drug has a different 

distribution pattern based on age and Na_to_K ratio, which can be used for predictive analysis in drug 

selection. 

Data visualization at this stage is carried out using RapidMiner to simplify the analysis process. 

RapidMiner offers the advantage of high flexibility in processing and visualizing data from various 

sources. This allows researchers to conduct a more holistic and in-depth analysis. With a wide range of 

visualization features provided, from simple graphs to complex visualizations, Tableau supports more 

effective and comprehensive data exploration. 

2.4 Model Building 

With the insights gained from the previous data analysis process, the next step is to build a model that can 

be used to make predictions, groupings, or classifications of new data with a high degree of accuracy. The 

process of building this model requires not only technical skills, but also critical thinking and a deep 

understanding of the data being analyzed as well as relevant algorithms. The selection of the right algorithm 

depends largely on the nature of the data, the purpose of the research, and the complexity of the problem at 

hand. 

At this stage, the model construction is carried out using the RapidMiner software. RapidMiner is one of 

the popular data analytics platforms due to its ability to provide intuitive tools and environments for data 

processing, exploration, and application of machine learning algorithms. With an easy-to-use drag-and-drop 

interface, RapidMiner allows data scientists and researchers to implement a variety of analysis models without 

having to write complex code. 

In addition, RapidMiner supports the application of various machine learning algorithms, such as Naïve 

Bayes, Random Forest, Random Tree, Deep Learning, to other improvement algorithms, which can help 

evaluate which algorithm is most suitable to achieve research goals. RapidMiner also comes with model 

performance evaluation tools, such as confusion, accuracy, precision, and recall matrices, making it easy to 

compare the effectiveness of different algorithms. 

 

2.5 Model Deployment 

The model that has been successfully built will be applied in various aspects relevant to the research 

objectives, such as sales strategies, customer retention efforts, and others. By carrying out this entire process 

carefully and critically, data scientists can contribute to solving various problems in the world, especially in 

achieving the results of the research that has been carried out. 

 

3 Results and Discussion 

In this section, the results will be given according to the stages carried out: 

 

3.1 Data Collection 

 
Figure 3 Kaggle Website 

The dataset used in this study contains customer data related to drug use that is stored to support behavioral 

predictions in machine learning (Figure 3). This study aims to analyze and classify the results of drug use, in 

order to predict the level of accuracy and effectiveness for patients. 

3.2 Data Collection Results 

The following is a snippet of the dataset. We obtain this data set from the website 

(https://www.kaggle.com/). 

https://www.kaggle.com/
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Figure 4 Dataset 

From the dataset (Figure 4), the data is divided by a ratio of 20:20:20:20:20 based on the type of drug, DrugY, 

DrugX, DrugC, DrugA, DrugB.  

 3.3 Data Model Results 

In this section, the results of the performance evaluation of five machine learning algorithms used in drug 

data classification will be presented, namely Naïve Bayes, k-Nearest Neighbors (KNN), Random Forest, Random 

Tree, and Deep Learning. Each algorithm was chosen because it has a unique approach to analyzing medical data 

and the potential to provide accurate results. The analysis was carried out to understand the advantages and 

disadvantages of each algorithm in handling the available datasets. The following are the results of the evaluation 

and discussion of the application of each of these algorithms. 

3.3.1. Naïve Bayes 

 
Figure 5 Naïve Bayes Algorithm (Cross Validation) Using Rapidminer 

 
Figure 6 Results of Naïve Bayes Algorithm (Cross Validation) Using Rapidminer 

Figure 5 is the data model using Naïve Bayes and Figure 6 is the result of the method using the 

Naïve Bayes algorithm in RapidMiner. After ensuring that the data is clean, the data  is cross-validated 

in which classification has been carried out using the first stage of the naïve Bayes algorithm. Then the 

application of the model is carried out to get its performance. Accuracy obtained: is 96.50% 

 
Figure 7 Naïve Bayes (Hold Out) Algorithm Using Rapidminer 
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Figure 8 Results of Naïve Bayes Algorithm (Hold Out) Using Rapidminer 

Figure 7 is the data model using Naïve Bayes and Figure 8 is the result of the method using the 

Naïve Bayes algorithm in RapidMiner. After ensuring the data is clean, the data is divided into 70% for 

training and 30% for testing. Then the application of the model is carried out to get its performance. 

Accuracy result: is 100.00% 

3.3.2. K-Nearest Neighbor (k-NN) 

Cross Validation Method 

 
Figure 9 k-NN (Cross Validation) Algorithm Using Rapidminer 

 
Figure 10 Results of k-NN (Cross Validation) Algorithm Using Rapidminer 

Figure 9 is the data model using K-Nearest Neighbor (k-NN) and Figure 10 is the result of the 

method using the K-Nearest Neighbor (k-NN) algorithm in RapidMiner. After ensuring that the data is 

clean, cross-validation is carried out in which classification has been carried out using the first stage of 

the K-Nearest Neighbor (k-NN) algorithm. Then the application of the model is carried out to get its 

performance. Accuracy obtained: is 69.00% 

 
Figure 11 k-NN (Hold Out) Algorithm Using Rapidminer 

 
Figure 12 Results of k-NN (Hold Out) Algorithm Using Rapidminer 

Figure 11 is the data model using K-Nearest Neighbor (k-NN) and Figure 12 is the result of the 

method using the K-Nearest Neighbor (k-NN) algorithm in RapidMiner. After ensuring the data is clean, 

the data is divided into 70% for training and 30% for testing. Then the application of the model is carried 

out to get its performance. Accuracy obtained: is 85.71% 
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3.3.3. Random Forest 

 

 
Figure 13 Random Forest Algorithm (Cross Validation) Using Rapidminer 

 
Figure 14 Results of Random Forest Algorithm (Cross Validation) Using Rapidminer 

Figure 13 is the data model using Random Forest and Figure 14 is the result of the method using 

the Random Forest algorithm in RapidMiner. After ensuring that the data is clean, the data  is cross-

validated in which classification has been carried out using the first stage of the Random Forest algorithm. 

Then the application of the model is carried out to get its performance. Accuracy obtained: is 99.00% 

 
Figure 15 Random Forest (Hold Out) Algorithm Using Rapidminer 

 
Figure 16 Results of Random Forest (Hold Out) Algorithm Using Rapidminer 

Figure 15 is a data model using Random Forest and Figure 16 is the result of a method using the 

Random Forest algorithm in RapidMiner. After ensuring the data is clean, the data is divided into 70% 

for training and 30% for testing. Then the application of the model is carried out to get its performance. 

Accuracy result: is 100.00% 

3.3.4. Random Tree Algorithm 

 
Figure 17 Random Tree Algorithm (Cross Validation) Using Rapidminer 
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Figure 18 Random Tree Algorithm (Cross Validation) Using Rapidminer 

Figure 17 is the data model using Random Tree and Figure 18 is the result of the method using 

the Random Tree algorithm in RapidMiner. After ensuring that the data is clean, the data  is cross-

validated in which classification has been carried out using the first stage of the Random Tree algorithm. 

Then the application of the model is carried out to get its performance. Accuracy obtained: is 66.00% 

 

 
Figure 19 Random Tree (Hold Out) Algorithm Using Rapidminer 

 
Figure 20 Results of Random Tree (Hold Out) Algorithm Using Rapidminer 

Figure 19 is a data model using a Random Tree and Figure 20 is a result method using the 

Random Tree algorithm in RapidMiner.  After ensuring the data is clean, the data is divided into 70% for 

training and 30% for testing. Then the application of the model is carried out to get its performance. The 

accuracy obtained: is 72.86% 

3.3.5. Deep Learning 

 
Figure 21 Deep Learning Algorithm (Cross Validation) Using Rapidminer 

 

 
Figure 22 Results of Deep Learning Algorithm (Cross Validation) Using Rapidminer 

Figure 21 is a data model using Deep Learning and Figure 22 is the result of a method using the 

Deep Learning algorithm in RapidMiner. After ensuring that the data is clean, the data  is cross-validated 

in which classification has been carried out using the first stage of Deep Learning algorithms. Then the 

application of the model is carried out to get its performance. Accuracy obtained: is 95.50% 

 

 
Figure 23 Deep Learning (Hold Out) Algorithm Using Rapidminer 
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Figure 24 Results of Deep Learning Algorithm (Hold Out) Using Rapidminer 

Figure 23 is the data model using Deep Learning and Figure 24 is the result of the method using 

the Deep Learning algorithm in RapidMiner. . After ensuring the data is clean, the data is divided into 

70% for training and 30% for testing. Then the application of the model is carried out to get its 

performance. The accuracy obtained: is 99.29% 

 

Figure 25 Comparison Results of Algorithms Using Tablau 

After testing the five algorithms, the results show that the Random Forest algorithm is the most 

suitable algorithm for the purpose of this research. Based on Figure 13 and Figure 15, the Random Forest 

algorithm recorded the highest level of accuracy compared to the other four algorithms tested in this 

study, with an accuracy of 99.00% and 100.00%, respectively. 

4. Conclusion 

Fierce competition in the health sector drives the need for data-driven strategies to improve the 

effectiveness of drug management. This study aims to build a prediction system using a drug management 

dataset by testing five algorithms, namely deep learning, k-nearest neighbors (k-NN), naïve bayes, 

random tree, and random forest. The sample data was divided into 70% for training and 30% for testing, 

and cross-validation was applied to improve the reliability of the results. From the test results, the Random 

Forest algorithm shows the best performance with the highest level of accuracy compared to other 

algorithms. Therefore, random forest was chosen as a method implemented to support more effective 

drug data management in improving global health strategies. 
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