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ABSTRACT 
 

 Liver disease is one of the most prevalent and dreadful disease in human beings.  Liver diagnosis and prognosis are the two medical 
challenges in the field of clinical research as it is the largest solid organ of the human body. One of the applications of data mining is 
medical diagnosis which is mostly used in research area.  Data mining refers to the process of extracting actionable information from large 
data sets. In this paper, various decision tree algorithms such as ADTree, BFTree, Decision stump, J48, Random Tree and Random Forest 
are applied on liver patient dataset to predict the presence of liver disease. The performance measures highlighted in this paper are 
accuracy, precision, recall, sensitivity and specificity. Experimental results prove that decision stump outperforms well than all other 
classification algorithms.                                                                                                                                          
 
 Key words: Liver patient Data, Decision tree, classification, Performance measures, Accuracy  

 
INTRODUCTION 
 

Data mining is a technique which is used to find 
new, hidden and useful patterns of knowledge from 
large databases. There are several data mining 
functions such as Concept descriptions, Association 
Rules, Classification, Prediction, Clustering and 
Sequence discovery to find the useful patterns. It is 
the process of discovering new patterns from large 
data sets involving methods from statistics and 
artificial intelligence and also database management. 
Data mining concept is actually part of the 
knowledge discovery process.                                                          

Classification is a supervised Machine Learning 
technique which assigns labels or classes to different 
objects or groups. Classification is a two step 
process: First step is model construction which is 
defined as the analysis of the training records of a 
database. Second step is model usage, the 
constructed model is used for classification. The 
classification accuracy is estimated by the 
percentage of test samples or records that are 

correctly classified.                                               
Liver is the largest internal organ in our body 

which performs 5,000 separate bodily functions from 
cleansing the blood of toxins to converting food into 
nutrients in order to control our hormone level. The 
liver plays a major role in break down and synthesis  
of cholesterol. An early diagnosis of the liver disease 
will increase the survival rate of the patient. In this 
paper, selected classification algorithms are taken 
into account to analyze the performance parameters. 
The algorithms include ADTree, BFTree, Decision 
Stump, J48, Random forest, and Random Tree 
algorithms are applied on ILPD (Indian Liver Patient 
Data) to predict the presence of liver disease in a 
patient. 

The remaining sections of the paper are 
organized as follows, Section 2 describes related 
works of liver disease, Section 3 tells about the 
methods and materials involved in this study, 
Section 4 explains the experimental results 
conducted on the data set. 
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2. Related Works: 
Anju Gulia et.al [1] applied classification 

algorithms on liver dataset with and without feature 
selection and compared the results. The experimental 
results obtained proved that Random forest 
algorithm outperformed all other classification 
techniques with an accuracy of 71.86%,  

Vanaja.S et.al [2] discussed the new features of 
classification algorithm C4.5 and evaluated the 
performance on medical dataset. The improvised 
classification algorithm C5.0 provided high accuracy 
with less computation time and error rate.                                                                                 

A new classification model was examined by 
P.Rajeswari et.al in Nov 2010 [3]. FT algorithm 
exhibited an accuracy of 97.10% . They proved that 
FT algorithm was the best classification algorithm in 
shaping the accuracy of datasets. Accuracy and 
computational time were the two basic performance 
factors taken into consideration.                                     

In March 2012, A.Sudha et.al [4] presented a 
survey on predicting the presence of life threatening 
diseases which causes to death by using various 
classification algorithms. A prediction model was 
built to analyze the performance of classifiers and 
computational time and cost. The survey proved that 
using data mining algorithms with minimum number 
of attributes can create awareness about the life 
threatening diseases which leads to death. 

The occurrence of liver disease in human is 
analyzed by P.Thangaraju et.al [5] Particle Swarm 
Optimization in July 2015. They proposed an 
algorithm which enhances the performance of 
accuracy when compared to existing classification 
algorithms. Finally, they predicted PSO Kstar 
algorithm is the best suitable algorithm for the 
classification of liver disorders. This algorithm is 
best suited with respect to understandability, 
transformability and accuracy. 

In 2012, Jayashri Dhande et.al [6] established a 
novel classification system using Particle Swarm 
Optimization on liver disorder dataset and 
ionosphere dataset to improve the performance of 
SVM classifier. They compared three neural network 
classifiers BPNN, RBFNN, and PSO-SVM. 
Experimental results showed that RBFNN provides 
best result when compared with all other techniques. 
The optimized classifier to classify liver disorder 
dataset is PSO- SVM classifier. 

A study on classification algorithms was made 
by Hoon Jin et.al [7] to analyze the performance 
parameters like precision, recall, specificity and 
sensitivity in liver dataset. They focused on six 
classification algorithms for experimental 
comparison. WEKA tool is used to extract results.  
From the results it has been observed that Naïve 
Bayes Classifier outperforms other classifiers and 
predicts the existence of liver disorder inpatients 
easily. 

P. Rajeswari et.al classified cancer cells using 
fuzzy neural network. They used correlation ranking 

technique and MAPSTD which provided significant 
result of the cancer cells. The existing method fails 
to provide accuracy, complexity etc. SVM and FNN 
are the classifiers used to identify the cancer cells 
[8]. These two classifiers classifies the cancer cells 
accurately when compared to other conventional 
methodologies. 

In February 2013, Mehdi Neshat et.al made a 
comparative study on different artificial neural 
network and examined the acuteness of liver 
disorder with an accuracy of 92%. Various artificial 
intelligence methods were attempted to identify the 
acuteness of liver disease and finally they concluded 
that FHNN was the best among the other artificial 
neural network [10]. 

In July 2014 Yamini Upadhyay et.al proposed a 
new strategy using genetic algorithm to diagnose the 
liver cancer in a patient. A new automatic 
segmentation technique to detect liver cancer has 
been developed. The results obtained from this work 
segmented the cancerous region of liver which is 
consistent. Watershed technique has been used as the 
base technique to compare the result with the 
proposed genetic algorithm [11]. Comparative 
analysis proved that genetic algorithm out performs 
with better result in terms of performance measures.  

A new classification model was established by 
Dr.S.Vijayarani et.al [12] to predict liver disease. 
Classification algorithms namely Naive bayes and 
support vector machine (SVM) was used. Accuracy 
and execution time were used as decision parameters 
to analyze the performance. SVM was identified as 
the best classifier to predict the liver disease in terms 
of accuracy and execution time. 

S.Syed Shjahaan et.al [13] proposed a model to 
classify breast cancer data set. Many studies had 
been conducted on Breast cancer data. The 
applicability of decision tree algorithms were 
analyzed to predict the presence of breast cancer in a 
human. Experimental results proved that Random 
tree served as a best one with highest accuracy when 
compared to other conventional supervised learning 
algorithms. 

A new business model was developed by 
ManoChitra et.al [14] to mine user behaviors in 
mobile environment. Mining of user behaviors and 
prediction were explained using genetic algorithm. 
The user patterns were identified using location 
based services and  segmentation, mutation and cross 
over process of Genetic Algorithm. 
 
Methods And Materials 

 
This section mainly deals about the liver data 

set, its range values, system flow and classifier 
algorithms which are used to diagnose the liver 
patients.  
 
 A. Liver  Data set Description: 
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In this study, decision tree algorithms such as 
are ADTree, BFTree, Decision stump, J48, Random 
Forest, and random tree are analyzed to identify the 
accuracy of the classifiers. Indian Liver Patient Data 
set (ILPD) is obtained from UCI machine learning 
repository consists of 583 instances and 11 attributes 
in which 416 are liver patient records and 167 non 

liver patient records. Here the class label is selector 
field which diagnoses whether the person is liver 
infected patient or normal patient. The main 
objective of this paper is to evaluate the performance 
of the classifier based on the accuracy measures. The     
detailed data set description is depicted in Table I,

 
Table I: Liver Dataset Description 

Attribute Name Data Type Range Values 
Age Numeric 10-80 
Gender Categorical Male, Female 
Total Bilirubin Continuous 0.3-1.9 mg/dL 
Direct Bilirubin  Continuous 0.0-0.4 mg/dL 
Alkaline phosphate Continuous 20-140 UL/L 
SGPT (Alanine Aminotransferase) Continuous Male: <=45 IU/L 

Female: <=34 IU/L 
 

SGOT ( Aspartate Transaminase) Continuous Mae: 8-40 IU/L 
Female: 6-34 IU/L 

Total Proteins Continuous 6.0-8.0 g/dl 
Albumin Continuous 3.5-5.0 g/dl 
A/G Ratio Continuous 1.2-1.5  
Selector  Class variable 1-Patient 

2-Normal 

 
B. Proposed System Design: 
Predicted Pattern: 

 
Fig. 1:  Framework of Proposed System Design                                                                                       

 
This section describes about the proposed 

system design of the study. The architecture defines 
the prediction of the liver patient and normal patient 
from the data set. The first step in this system flow is 
data Pre processing. Liver Patient Data set is pre-
processed to improve the quality of the data. The 
data set is analyzed with all features and with 
selected features. Depending upon the classifier rate 

and time taken to build the model the best classifier 
is identified.    
 
C. Supervised Learning Algorithms: 
Decision Tree: 

Decision Tree is a way of representing a set of 
rules which leads a class or value [15]. It is a 
flowchart like structure where each internal node 
denotes a test on the attribute, each branch represents 
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an outcome of the test and leaf nodes represent the 
classes or class distributions.  

 
1. ADTree: 

An alternating decision tree (ADTree) is 
a machine learning method for classification. This 
combines boosting and decision trees to generate 
classification rules. An ADTree consists of an 
alternation of decision nodes, which specify a 
predicate condition, and prediction nodes, which 
contain a single number.  The root node is a 
prediction node, and has just a numeric score. The 
next layers of nodes are decision nodes, and are 
essentially a collection of decision tree stumps. 
ADTrees generate simpler decision tree structure and 
easy to interpret classification rules.  

 
2. BFTree: 

BEST FIRST TREE Standard algorithms such 
as ID3, C4.5 and CART for the top-down induction 
of decision trees expand nodes in depth-first 
ordering each step using the divide-and-conquer 
strategy. The “best” node is the node whose split 
leads to maximum reduction of  impurity (e.g. Gini 
index or information gain) among all nodes available 
for splitting. The resulting tree will be the same 
when fully grown; just the order in which it is built 
is different. BF tree constructs binary trees, i.e., each 
internal node has exactly two outgoing edges. A 
terminal node in which all cases have the same value for the 
dependent variable is a homogenous node that requires no 
further splitting because it is “pure” 

 
3.Decision Stump: 

A decision stump is a machine learning model 
consisting of a one-level decision tree [16]. That is, 
it is a decision tree with one internal node (the root) 
which is immediately connected to the terminal 
nodes (its leaves). Depending on the type of the 
input feature, several variations are possible. For 
nominal features, one may build a stump which 
contains a leaf for each possible feature value or a 
stump with the two leaves, one of which corresponds 
to some chosen category, and the other leaf to all the 
other categories. For continuous features, usually, 
some threshold feature value is selected, and the 
stump contains two leaves - for values below and 
above the threshold. 

 
4. J48: 

A J48 decision tree is a predictive machine-
learning model that decides the target value 
(dependent variable) of a new sample based on 
various attribute values of the available data. The 
internal nodes of a decision tree denote the different 
attributes the branches  between the nodes tell us the 
possible values that these attributes can have in the 
observed samples, while the terminal nodes tell us 

the final value (classification) of the dependent 
variable. The attribute that is to be predicted is 
known as the dependent variable, since its value 
depends upon, or is decided by, the values of all the 
other attributes. The other attributes, which help in 
predicting the value of the dependent variable, are 
known as the independent variables in the dataset.  

 
5. Random Forest: 

Random forests is a notion of the general 
technique of random decision forests that are an 
ensemble learning method for classification, 
regression and other tasks, that operate by 
constructing a multitude of decision trees at training 
time and outputting the class that is the mode of the 
classes (classification) or mean prediction 
(regression) of the individual trees [13]. Random 
decision forests correct for decision trees' habit of 
over fitting to their training set. Random forests are a 
way of averaging multiple deep decision trees, 
trained on different parts of the same training set, 
with the goal of reducing the variance. This comes at 
the expense of a small increase in the bias and some 
loss of interpretability, but generally greatly boosts 
the performance of the final model. 

 
6. Random Tree: 

Random Tree is a supervised Classifier 
developed by Brieman. It is an ensemble learning 
algorithm that generates many individual learners. It 
employs a bagging idea to produce a random set of 
data for constructing a decision tree. In standard tree 
each node is split using the best split among all 
variables. In a random forest, each node is split using 
the best among the subset of predicators randomly 
chosen at that node. 

 
7. Feature Selection: 

Feature selection is defined as the process of 
selecting subset of relevant features (attributes) for 
use in model construction [17]. Instead of processing 
the entire dataset with all features this method first 
selects a subset of features and then process the data 
with the selected features to the learning algorithm. 
This method mainly increases the accuracy of the 
prediction model. In this paper, for selecting the 
features an attribute filter method called greedy 
stepwise is used to improve the performance. 

 
8. Performance measures: 

The diagnostic criteria considered in this paper 
are Accuracy, Precision and Recall. The 
performance of a classification model can be 
described using confusion matrix. It is also known as 
contingency table which visualizes the performance 
of an algorithm especially supervised learning 
algorithm. 
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Table II:  Contingency Table For Two Classes 
Confusion Matrix Predicted Class 

Actual Class 
Class Class1 Class2 
Class 1 True Positive       (TP) False Positive (FP) 
Class 2 False Negative (FN) True Negative (TN) 

 
Table III:  Performance Measures Of Classifiers 

Classifier Name CCI ICCI Accuracy Time Taken (secs) 
ADTree 407 176 69.81 0.04 
BFTree 401 182 68.78 0.07 
Decision Stump 416 167 71.35 0.00 
J48 412 171 70.66 0.11 
Random Forest 409 174 70.15 0.07 
Random Tree 383 200 65.69 0.01 

 
Accuracy is defined as set of correctly classified 

tuples without any fault. TP refers to positive tuples 
and TN refers to the negative tuples correctly 
classified by the classifiers whereas FP refers to the 
positive tuples and FN refers to the negative tuples 
incorrectly classified by the classifiers [18]. 
Accuracy, Precision and Recall can be calculated 
using the following equations, 

 

 

 

 
 
Results And Discussions 

 
The results of six decision induction algorithms 

are discussed in this section. The Indian Liver 
Patient Dataset consists of 583 samples and 11 
attributes. 

  
Table IV:  Accuracy Measures Of Classifiers 

Classifier Name TP FP Precision Recall 
ADTree 0.698 0.677 0.617 0.698 
BFTree 0.688 0.656 0.617 0.688 
Decision Stump 0.714 0.714 0.509 0.714 
J48 0.707 0.684 0.63 0.707 
Random Forest 0.702 0.493 0.684 0.702 
Random Tree 0.657 0.485 0.661 0.657 

 
In this data set the attributes age, gender, total 

bilirubin, direct bilirubin, ALKPHOS, SGPT 
(Alanine Aminotransferase), SGOT (Aspartate 
Transaminase), Total Proteins, Albumin, A/G Ratio 
are defined as independent attributes and selector 
field is said to be the dependent attribute. Various 
classification algorithms such as ADTree, BFTree, 
Decision Tree, j48, Random Tree and Random forest 
are applied on liver patient data set. While 
considering all the relevant and irrelevant attributes 
without applying feature selection then accuracy is 
found to be reduced. Feature selection helps in 
identifying the relevant attributes which contributes 

more accuracy. In this paper the feature selection 
technique applied is Correlation based Feature 
Selection (CFSSubsetEval) using Greedy stepwise 
approach. After applying this technique on all 11 
attributes it filters 6 relevant attributes.                    

Table III depicts the performance measures of 
classifiers. Table IV shows the accuracy measures 
such as CCI (Correctly Classified Instances), ICCI 
(Incorrectly Classified Instances), accuracy and 
amount of time taken to build the classification 
model. The performance of all the classifiers are 
determined using 10 fold Cross Validation method.

 

 
Fig. 2: Accuracies of Decision Tree Algorithms 
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Fig. 3: Decision Tree generated from J48 Decision Algorithm 

 
The result shows that decision stump exhibits 

high accuracy of 71.35% when compared to all other 
classification algorithms. The sample decision tree is 

described in Fig 3 and sample decision rules 
generated by j48 decision tree algorithm is given in 
Fig 4. 

 

        
 
Fig. 4: Decision Rules generated from J48 

 
From the decision tree and decision rules 

generated it is clearly understood that total bilirubin, 
direct bilirubin, Alkphos, SGOT and SGPT plays a 
vital role in liver patient data set as  deciding factors. 
 
Conclusion: 

In this paper the liver patient data set from UCI 
repository is analyzed and the performance is 
evaluated using decision tree algorithms. The 
accuracy measures of six different decision 
algorithms are compared and evaluated. Feature 
selection filters the relevant attributes which 
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contributes to high accuracy. From the experimental 
observations it is clearly depicted that decision 
stump outperforms with an accuracy of 71.35% than 
any other algorithms. Therefore an efficient 
classifier is identified with significant attributes 
which determines the nature of the disease which is 
essential in a clinical research of life threatening 
disease like liver disease. 
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