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Abstract— Liver disorder diseases one of the major diseases in 

the world, Liver is one of the huge solid organ in the human 

body; and is also considered a gland because, among its many 

functions, it makes and secretes bile. The liver theatres vital role 

in many physical functions from protein manufacture and blood 

clotting to fat, sugar and iron metabolism. Liver disorder 

diseases are any trouble of liver purpose that reason for sickness. 

The experiment performed by using different data mining 

classification algorithm to get better result compared with the 

earlier liver diseases prediction study. All experiments are 

executed within the Weka tool. The study of paper to predicting 

and analysing liver disorder diseases to produce better 

performance accuracy by comparing various data mining 

classification algorithm and the performance of the accuracy is 

measured by confusion matrices.  

 

Keywords—Data Mining, SVM, NBC, C4.5, confusion matrices, 

liver disorder  

I. INTRODUCTION 

       One of the major cause of human death is liver disorder 

diseases. Liver is the second largest inside organ in the human 

body. Playing a key role in the metabolism and serving 

several imperative functions and its disorder has become one 

of the big issues of human diseases around the world. Liver 

diseases are one of the most killer diseases by the most cause 

of Viral Hepatitis in the world. Enhanced health analysis may 

be accomplished complete automatic diagnosis of patient 

record stored in health data, i.e., By learning from past 

experiences [1]. And data mining is applied to this stored 

medical record to retrieve information from the data [2]. 

According to [2] data mining techniques categorized into 

Association, classification, and clustering. Association its find 

the degree of the co-occurrence the item in the data, 

classification it’s a data mining function that assigns the item 

to the target class, and it predicates the actual class to the 

items but Clustering unlike classification it’s not assigned the 

class, and it divides the dataset into small partitions based on 

its similarity. 

    

Data mining Techniques 

As we mentioned before data mining techniques categorized 

into Association, classification, and clustering 

A. Association 

      Association used to create an association between items 

and are often used to analyse sales transactions. The goals of 

association data mining to establishing a relationship between 

an item that occurs organized in a given dataset.   

  In data mining, association rules are used for analysing and 

guessing the medical health prediction to get a better 

diagnosis. 
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B. Clustering  

     The activity of clustering is dividing a set of record into a 

set of the meaningful homogeneous cluster. Clustering is the 

grouping organized of comparable records into clusters.the 

most popular data mining technique is clustering analysis; the 

technique of clustering algorithm will impact the clustering 

outcomes directly [23]. 

 

C. Classification 

      Classification is a model used to predict the future 

behaviour of the data through classifying the records into 

predefined classes. The classification algorithm is measured 

by in terms of precision and recall metrics to estimate the 

performance of classification algorithm. There are various 

data mining classifiers some of them are listed below: - 

        Naïve Bayes 

    Naive Bayes in the huge data set presented acceptable 

speed and accuracy, but the effect is outstandingly unfortunate 

in the instance of small dataset [4].and The NB classifier the 

probabilistic algorithm that calculates a set of probabilities by 

counting the frequency and groupings of values in a given 

records. [5]. The equation of Bayes Theorem states below: 

 

 

         Support vector machine 

    The Support Vector Machine (SVM) was first formed by 

Vapnik and has since involved a high grade of concentration 

in the machine learning study area [7]. Support Vector 

Machine is a constant algorithm compared to other algorithms 

that are neural networks, decision trees [8].   

            C4.5 Decision Tree 

       C4.5 is the most fundamental and the most well-organized 

classifier in decision tree-based method [6]. There are many 

types of data mining classification algorithm one of them is 

decision tree.C4.5 decision tree classifier is the upgraded form 

is the conventional decision tree classifier is IDE3 [9]. 

 

Algorithm Advantage Disadvantage 

1. Naïve Bayes Super simple  

Extremely fast 

High probability 

classification 

algorithm 

It predicts correct 

result  

Good performance  

The NBC requires a very 

large number of records to 

obtain good results.  

 

It is instance-based or lazy 

in that they store all of the 

training samples 

2. Support 

vector 

machine  

Prediction result 

mostly better   

 

Fast estimation of 

the learned target  

 

Less parameter to 

consider  

Computationally 

expensive, thus runs slow 

C4.5 

Decision tree  

It produces the 

accurate result.  

 

It takes the less 

memory to large 

program execution. 

 It takes less model 

build time.  

 It has short 

searching time. 

Empty branches. 

Insignificant branches.  

Overfitting. 

Table 1 Comparison of Classification Algorithm 

    The paper is divided into five sections. Section 1 describes 

the introduction and algorithms associated with data mining. 

In Section 2, it describes the data mining challenges. In 

section 3, it describes literature review it compares the 

classification algorithms deeply. In Section 4, it provides the 

proposed methodology. Finally, in section 5 it describes the 

conclusion of the entire  

II. LITERATURE REVIEW 

     Classification algorithm is one of the greatest significant 

and applicable data mining technique used to apply in disease 

prediction. Classification algorithm is the most common in 

several automatic medical health diagnoses. Many of them 

show a good classification accuracy listed below [10]. 

    The Ahmed et al. [11] It predicts the breast cancer 

recurrence by using breast cancer dataset, and it compares 

using different classification algorithm like SVM, C4.5, and 

NBC. By comparing those algorithms, and by using SVM 

classification algorithm it got 75.75% compared to another 

classification algorithm it has high value. At this paper, it used 

K-fold technique for data partitioning. 

   The Hiba et al. [10] by using Machine learning algorithms 

for breast cancer and it uses breast cancer dataset, unlike other 

in this paper it compares the classification algorithms like 

KNN, C4.5, SVM and NB. By comparing those classifier 

SVM scores better accuracy 97.13% with lowest error rate. 

   The Roohallah et al. [12] a data mining approach for 

diagnosis of coronary artery diseases by using Z-Alizadeh 

Sani dataset and using data mining classification algorithm 

such as SVM, NBC, ANN, and Bagging Algorithm. The 

experiment shows that SVM is more accurate than other 

classification algorithm; it scores accuracy of 94.04%.   
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      The Evandro et al. [13] Evaluating the effectiveness of 

students' academic failure in introductory programming 

courses this paper analysis student academic failure by using 

different classification algorithms such as NBC, J48, SVM, 

and ANN. By comparing those classifiers, NBC produces 

87.12% accuracy with low error rate, and it uses tenfold cross-

validation to partition data and confusion metrices to measure 

the performance accuracy. The Saba et al. [14] HMV: A 

medical decision support framework using multi-layer 

classifiers for disease prediction, this paper using HMV 

(hierarchical majority voting) ensemble framework for a 

medical decision analysis and the HMV ensemble framework 

utilizes F-score feature selection method. Accuracy, 

sensitivity, specificity and F-measure compression with 

another classifier HMV ensemble achieved the highest 

accuracy. It has achieved 71.53% for ILPD data set and 

67.54% accuracy for Bupa liver diseases data set when 

compared with another classification algorithm. 

      The Veenita et al. [15] Chronic Kidney Disease Analysis 

Using Data Mining Classification Technique by using the 

original clinical dataset and it compares data mining 

classifiers such as NB and ANN. The experiment result shows 

NB classifier produce better accuracy 100% when compared 

with the Artificial neural network classification algorithm. 

      The U Rajendra et al. [16] Thyroid lesion classification in 

242 patient population using Gabor transform features from 

high-resolution ultrasound images, this paper using Gabor 

transform feature and various types of classifier like SVM, K-

NN, C4.5, and MLP. By comparing those classifier C4.5 

decision tree produces 94.3% accuracy. The Prasad et al. [17] 

Implementation of Partitional Clustering to Predict Liver 

Disorders by using ILPD dataset and compares the 

performance of supervised learning classifiers; such as Naïve 

Bayes, C4.5 decision tree, and k- Nearest Neighbor; to find 

the best classifier in liver disorders diseases. The experiment 

results show that NB classifier produces highest accuracy 

69%. The Randa et al. [18] Feature Analysis of Coronary 

Artery Heart Disease Data Sets, by using the heart diseases 

dataset and it uses C4.5 decision tree classifier. The c4.5 

decision tree has produced 78.57% accuracy, and Ten-fold 

cross-validation used to the data partition.  

   The J. Pradeep et al. [20] Performance Analysis of Classifier 

Models to Predict Diabetes Mellitus, this paper predicts the 

diabetes mellitus by using the diabetes dataset and 

classification algorithms like J48, KNN, SVM and Random 

Forest, the performance of the classifiers has been measured 

by using two cases i.e., dataset with before pre-processing and 

dataset with after pre-processing such a Random forest 

classifier in both cases produce the highest accuracy compares 

with other classification algorithms. The M.khil et al. [21] 

Classification of Heart Disease Using K- Nearest Neighbor 

and Genetic Algorithm, this paper predicts heart diseases by 

using heart diseases dataset, and it uses KNN classification 

algorithm. The experiment shows that KNN gets better 

accuracy 100% with low error rate. The Tapas et al. [22] 

Analysis of Data Mining Techniques for Healthcare Decision 

Support System, by Using Liver Disorder Dataset and it 

compares the classification algorithms such as ANN, J48, NB, 

IBK, ZeroR, and VFI. The ANN classifier produces better 

accuracy 71.59% when compared with other classifiers.  

 

Table 2. Summary of Literature Review  

     With respect to all literature review cited above, associates 

the performance of data mining classification algorithms that 

is SVM, NB and C4.5 decision tree based on prediction and 

analysis to make a decision.  

 

Title  Author  Year  Method  Accur

acy  

Evaluating the effectiveness 

of educational data mining 

techniques for early 
prediction of students' 

academic failure in 

introductory programming 
courses [13] 

 Evandro 

et al. [13] 

2017  

NBC, J48, 

SVM, ANN 
 

87.12

% 

HMV: A medical decision 

support framework using 

multi-layer classifiers for 
disease prediction [14] 

Saba et 

al. [14] 

2016  

HMV 

ensemble 

78.79

% 

Chronic Kidney Disease 

Analysis Using Data Mining 
Classification Technique 

[15] 

 

Veenita 

et al. [15] 

2016  

Naïve Bayes 
 Artificial 

Neural 

Network 

100% 

Predicting Breast Cancer 
Recurrence using effective 

Classification and Feature 

Selection technique [11] 

Ahmed et 
al. [11] 

2016   
SVM, NBC, 

C4.5 

 

75.75
% 

Using Machine Learning 

Algorithms for Breast 

Cancer Risk Prediction and 
Diagnosis, [10] 

Hiba et 

al. [10] 

2016  

SVM, C4.5, 

NBC, K-NN 

97.13

% 

A data mining approach for 

diagnosis of coronary artery 

disease [12] 

Roohalla

h et al. 

[12] 

2013 SVM, NBC, 

ANN and 

Bagging 
Algorithm  

94.08

% 

Implementation of 

Partitional Clustering on 
ILPD Dataset to Predict 

Liver Disorders [17] 

 

Prasad et 

al. [17] 

2016 C4.5, NBC, 

K-NN 
 

69% 

Feature Analysis of 

Coronary Artery Heart 

Disease Data Sets 
Elsevier, International [18]  

Randa et 

al. [18] 

2015 C4.5 

 

 

78.57

%  

Performance Analysis of 

Classifier Models to Predict 
Diabetes Mellitus [20] 

Pradeep 

et al. [20] 

2015 K-NN, J48, 

SVM, 
Random 

forest 

83.6% 

Classification of Heart 

Disease Using K- Nearest 
Neighbor and Genetic 

Algorithm [21] 

M.khil et 

al. [21] 

2013 K-NN 

 

100% 
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III. PROPOSED METHODOLOGY 

    In the proposed methodology system, I decided to used 

three classification algorithms to predict the liver disorder 

diseases by comparing the performance accuracy of each 

classification algorithms. The classifiers are SVM, NB and 

C4.5 decision tree classifiers. K-fold cross-validation used to 

data partitioning based on Test set used to test the model and 

Training set used to train the data. 

 

 

 

 

 

 

 

 

 

 

 

Fig1. Proposed Methodology Work Flow Diagram  

IV. CONCLUSION 

     Data mining is the procedure of retrieve a pattern from 

large data set in connection with machine learning, data base, 

and statistics. A data mining technique such clustering, 

classification and association which is appropriate for medical 

diagnosis. Popular classification algorithm such as SVM, NB 

and C4.5 Decision Tree considered for performance 

evaluation in liver disorder diseases prediction. In liver 

disorder diseases there are 583 data sets with 10 attributes. 

The attributes are Total Bilirubin, Direct Bilirubin, Total 

Proteins, Albumin, A/G ratio, SGPT (Alamine 

Aminotransferase), SGOT (Aspartate Aminotransferase) and 

Alkaline Phosphatase.  

      Future work we can use the Hybrid approach to get better 

performance accuracy for liver disorder diseases prediction 

with their suitable data sets.   
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