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  A B S T R A C T  
 

 

The liver is one of the important organs in the human body that functions to 

detoxify or neutralize toxins from everything that enters our body, making the body 

healthier. The liver can be affected by diseases that can disrupt its function; when 

liver disease attacks, toxins will spread throughout the body, making it unhealthy. 

Liver disease is a condition caused by viruses, alcohol, lifestyle factors, and others. 

According to WHO (World Health Organization) data, nearly 1.2 million people 

die each year, particularly in Southeast Asia and Africa, due to liver disease. 

Individuals often do not realize or are late in detecting liver disease, so by the time 

they are examined, the disease is already severe. Early intervention would be better 

if symptoms are recognized. Data mining can assist in diagnosing liver disease 

more easily, especially in helping doctors determine whether a patient suffers from 

liver disease based on symptoms that closely resemble liver conditions. The 

diagnosis process for liver disease is carried out through classification, resulting in 

whether the patient has liver disease or not. This study uses five data mining 

algorithms: Naïve Bayes, K-Nearest Neighbor (KNN), Decision Tree, Random 

Forest, and Deep Learning. 
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1. Introduction 

Liver disease is an inflammation of the liver organ. In general, the causes of liver disease can be attributed to an 

unhealthy lifestyle. However, other contributing factors include congenital liver abnormalities present from birth, 

metabolic disorders, viral or bacterial infections, malnutrition, alcohol dependency, and addiction to other harmful 

substances such as drugs and smoking. Maintaining liver health is essential for the human body. The liver's main 

function is to neutralize toxins, allowing it to detoxify harmful substances that enter the body through food or the 

environment. When the liver is damaged, it can disrupt the body’s ability to break down red blood cells and eliminate 

toxins. If liver disease develops, the liver’s detoxification function is compromised, and toxins may spread throughout 

the body, resulting in a decline in overall health. Liver disease may arise due to various factors including viruses, alcohol 

consumption, and poor lifestyle habits. According to the World Health Organization (WHO), nearly 1.2 million people 

die each year due to liver disease, particularly in Southeast Asia and Africa. 

Many individuals are unaware of their liver condition until it reaches a severe stage. Early diagnosis based on 

identifiable symptoms would allow for better treatment and improved outcomes. Data mining offers significant potential 

in facilitating the diagnosis of liver disease, particularly in supporting medical professionals to determine whether a 

patient is likely to suffer from liver disease based on symptoms that closely resemble liver conditions. The diagnostic 
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process uses classification techniques to determine whether a patient has liver disease or not.  

This study employs five data mining algorithms: Naïve Bayes, K-Nearest Neighbor (KNN), Decision Tree, Random 

Forest, and Deep Learning. The dataset used is the Indian Liver Patient Dataset (ILPD) from the UCI Machine Learning 

Repository. The four algorithms are compared to determine which has better accuracy for diagnosing liver disease cases. 

The results show that the Naïve Bayes algorithm has an accuracy of 55.44%, K-Nearest Neighbor has 65.97%, Decision 

Tree has 72.88%, Random Forest has 72.54%, and Deep Learning has 61.66%. These accuracies are relatively low 

because the class labels between patients with and without liver disease are imbalanced; there are more patients with 

liver disease than those without it, leading to many data points being classified as having liver disease. 

The purpose of using the Decision Tree algorithm is to identify the main risk factors contributing to liver disease 

based on patient data such as age, gender, and alcohol consumption patterns. This can enhance early diagnosis accuracy 

so that at-risk patients can receive timely medical intervention. It also provides a prediction model that is easy for 

medical personnel to understand and aids in clinical decision-making processes. The benefits of using the Decision Tree 

algorithm include rapid and efficient predictions: it can deliver results with low computation time. Scalability: this 

algorithm can be adapted for large datasets, making it useful in healthcare systems dealing with many patients. With a 

systematic approach and clear benefits, Decision Trees become an effective algorithm for supporting predictions and 

managing liver diseases. 

 
2. Reearch Methodology 

In this study, the data science process (Figure 1) is used as the structural framework 
 

 

Figure 1. Data Science Process 

2.1 Data Collection 

 

     Figure 2. The Indian Liver Patient Dataset (ILPD) 
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In the first step, we search for the data needed for the research. The data can be in the form of numbers, text, 

or images. We used the Indian Liver Patient Dataset (ILPD) (Figure 2) from the UCI Machine Learning Repository 

https://archive.ics.uci.edu/ website. The following are the attributes used in the dataset: (1) Age: Patient's age, (2) 

Gender: Patient's gender (Female: 0, Male: 1), (3) TB: Total bilirubin level, (4) DB: Direct bilirubin level, (5) 

Alkphos: Alkaline phosphatase, (6) Sgpt: Alanine aminotransferase, (7) Sgot: Aspartate aminotransferase, (8) TP: 

Total proteins, (9) ALB: Albumin, (10) A/G: Albumin and Globulin ratio, (11) Ratio: Selector/Class/Label, (12) 

Dataset: to determine whether the patient has liver disease or not. 
 

2.2 Data Cleaning 

Data Cleaning is the step aimed at removing noise from the data. Most of the data we obtain have missing 

values, and with data mining techniques, these missing values can be addressed. 

 

2.3 Exploratory Data Analysis 

After the cleaning process, we used Tableau to visualize the feature data patterns. This visualization helps 

readers understand the data and the relationships between features and target classes more easily. At this stage, 

it remains important to conduct further research and not make decisions solely based on these visualizations, as 

Tableau only provides visualizations based on the data at that time. 

 

2.4 Model Building 

During this process, we used the Decision Tree algorithm for technical evaluation because it yielded the 

highest accuracy among the multiple algorithms we employed. We used RapidMiner to obtain the accuracy 

value of the Decision Tree algorithm for the liver disease dataset. 

 

2.5 Model Deployment 

 The successful application model developed will be implemented in a simple system. At this stage, we are 

using Google Colab as the foundation for implementation, making it easier to input the necessary feature 

numbers. Subsequently, the model trained using Google Colab can determine whether the patient suffers from 

liver disease or not based on their characteristic feature data.  
 

3. Results 

 

3.1 Data Collection Results 

In this section, we provide a glimpse of the dataset. The Indian Liver Patient Dataset dataset (Figure 3)  was 

retrieved from the UCI Machine Learning Repository website. 

 
           Figure 3. Indian Liver Patient Dataset 

https://archive.ics.uci.edu/
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3.2. Data Cleaning Results 

In the data cleaning process, we will first upload the dataset "indian_liver_patient.csv" into 

Google Colab, then import the necessary libraries and run this code (Figure 4) to display the top four 

rows of the dataset. 

 

 Figure 4. Read Dataset on Google Colab 

Then, insert the function df.info() into the code to determine the data type for each variable and df.shape to find 

out the number of rows and columns in the dataset. Next, input the function df.describe() into the code to obtain 

the average values and other statistics. The results are shown in Figure 5 and Figure 6 
 

                       Figure 5. Describe Dataset on Google Colab 

 

 
 

Figure 6. Describe Dataset on Google Colab 

 

3.3. Data Exploring Results 

 

 
Figure 7. Visualization Dashboard 
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From the results shown in Figure 7, the Decision Tree algorithm has a relatively higher accuracy 

compared to the other algorithms. The Hold Out accuracy values are as follows: KNN 65.52%, Random 

Forest 70.69%, Naive Bayes 55.17%, Decision Tree 70.69%, and Deep Learning 62.93%. Meanwhile, 

the Cross Validation accuracy results are: KNN 65.97%, Random Forest 72.54%, Naive Bayes 55.44%, 

Decision Tree 72.88%, and Deep Learning 61.66%. It can be seen that the Decision Tree algorithm 

achieved the highest accuracy in Cross Validation. 

 
3.4. Model Building Results 

 

In this section, the evaluation results of five algorithms are presented using the hold-out validation method. The 

dataset is divided into training and testing subsets to measure the performance of each algorithm. The evaluation 

results provide a comparative analysis of the algorithms in terms of their predictive performance (Figure 8 – 

Figure 13) 

 

 
 

Figure 8. Hold on Design of  several algorithm in Rapid Miner 

 

 

Figure 9. The Performance of  k-NN using hold out 
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Figure 10. The Performance of  deep learning using hold out 

 

 
Figure 11. The Performance of  naive bayes using hold out 

 

 

 
 

Figure 12. The Performance of  decision tree using hold out 

 

 

 
 

Figure 13. The Performance of  random forest using hold out 
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In this section, the evaluation results of five algorithms are presented using the cross validation method. The dataset is 

divided into training and testing subsets to measure the performance of each algorithm. The evaluation results provide a 

comparative analysis of the algorithms in terms of their predictive performance (Figure 14 – Figure 24) 

 

 

 
 

Figure 14. Cross Validation Design several algorithm in Rapid Miner 

 

 
 

Figure 15. Cross Validation Design for k-NN in Rapid Miner  
 

 
 

Figure 16 The Performance of k-NN using cross validation 
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Figure 17. Cross Validation Design for Random Forest in Rapid Miner  

 

 
Figure 18 The Performance of Random Forest using cross validation 

 

 
 

Figure 19. Cross Validation Design for Naive Bayes in Rapid Miner  
 

 
Figure 20 The Performance Vector of  Naive Bayes 

 

 
 

Figure 21. Cross Validation Design for Decision Tree in Rapid Miner  
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Figure 22 The Performance Vector of  Decision Tree 

 

 
Figure 23. Cross Validation Design for deep learning in Rapid Miner  

 

 
Figure 24 The Performance Vector of  Decision Tree 

  Table 1 presents a summary of the accuracy results for each algorithm. 

 

Table 1. Algorithm Accuracy 

Model Hold Out Cross Validation 

K-NN 65.52% 65.97% 

Random Forest 70.69% 72.54% 

Naïve Bayes 55.17% 55.44% 

Decision Tree 70.69% 72.88% 

Deep Learning 62.93% 61.66% 

 
Among the five evaluated algorithms, the one with the highest accuracy was selected as the main algorithm, namely 

the Decision Tree algorithm 
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3.5. Model Deployment Results 

1. Import Library 

 

 
 

In the initial stage, various important libraries were imported for data processing, model training, and user 

interface (GUI) development. Pandas and NumPy are used for data manipulation, sklearn for machine learning, 

imblearn for the SMOTE technique, and ttkbootstrap is used to build a modern GUI based on Tkinter. 

 

 

2. Load and Dataset Preparation 

 

The dataset used is the Indian Liver Patient Dataset. The file is read using pandas. If the file is not found, 

the program will exit with an error message. 

 

 

After the file is successfully loaded, the column named Dataset is renamed to Target. A value of 1 

means the patient has liver disease, while 2 means they do not. Empty values are removed to ensure 

data quality. 

 

3. Data Preprocessing 

Categorical data such as gender is converted into numeric form using One-Hot Encoding so it can be used 

by the model. The Target column is separated as the label. 

 
 

4. Data Balancing with SMOTE 

Because the data is imbalanced between patients with and without liver disease, the SMOTE technique is 

used to create synthetic samples of the minority class to balance the proportions. 

 

      
 

5. Data Split for Training and Testing 

The data is then divided into training data (80%) and testing data (20%) to evaluate the model's performance. 

This process is done in a stratified manner to maintain balanced label distribution. 

 

                                 

 

6. Model Training Using Decision Tree 

The DecisionTreeClassifier model is trained using the training data. The maximum depth of the tree is 

limited to 5 to avoid overfitting. 
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7. GUI Application Development 

 This section creates an application window with a specific title and size using ttkbootstrap. 

 

   
 

8. Layout Structure and Scrollable Frame 

The application has a main frame that can be scrolled using a canvas and scrollbar. This is useful so the 

form remains accessible even on small screens. 

      
 

9. Patient Data Input Form 

     
10. Prediction Result Label 

This label is used to display the prediction result after the button is pressed. 
      

 
 

11. Prediction Function and Action Buttons 

The function predict_liver() performs the prediction based on the user input and returns the corresponding 

message. 

 
The function on_predict() reads data from the input form, validates the numbers, calls the prediction 

model, and displays the result. 
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The function on_reset() is used to clear the form and previous results. 

 

        
 

12. Buttons for Prediction and Reset 

Two buttons are added at the bottom of the form. The first button is to perform prediction, and the 

second button is to reset the form fields. 

 

 
13. Running the Application 

The final section runs the mainloop() so that the GUI can be displayed and operated by the user. 

 
Figure 25 presents the interface of the successfully 

 

 
Figure 25 deployed application 

 

4. Conclusion and Suggestions 

Based on the testing results of the k-Nearest Neighbor, Random Forest, Naïve Bayes, Decision Tree, and 

Deep Learning algorithms to solve the classification problem of whether patients suffer from liver disease or not 

using the RapidMiner application, with data taken from the UCI Machine Learning Repository, namely the Indian 

Liver Patient Dataset (ILPD), the results show that among the five algorithms, the best and most suitable algorithm 

for classifying liver patients is the Decision Tree, with an accuracy of 72.88%. Besides having the highest accuracy, 

the Decision Tree is also able to classify a larger number of patients suffering from liver disease, making it considered 

accurate. Many algorithms may have high accuracy values but fail to classify correctly, often detecting patients as 

not having liver disease when in fact they do. Based on these results, the Decision Tree algorithm demonstrates the 

best performance. 
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