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Abstract:Data mining is an activity of extracting some useful knowledge from a large data base, by using 
any of its techniques. Liver disorder is considered as one of the major problem which is unknowingly 
growing in modern society. So the identification of liver disease in initial phase is a vital activity to make 
awareness about the disease. 
The ability to discover patient acuity or severity of illness has immediate practical use for clinicians. In 
This paper implements the comparative analysis for improving prediction accuracy of liver patients in 
three phases with five modules. The modules are Preprocessing, Feature Selection, Prediction model 
established with SVM, Prediction model established with Random Forest, calculation of statistical 
measures. Here Particle swarm Optimization algorithm and greedy step wise approach are used for 
feature selection. 
In the first phase classification algorithms are applied on the original liver patients data set collected 
from UCI machine learning repository. In the second phase, feature selection methods such as Particle 
swarm Optimization algorithm, Greedy step wise approach are applied to original data sets. By the use 
of feature selection, a subset of data is obtained which contains only significant attributes and then 
applying selected classification algorithms. The classification algorithm used here are Random Forest 
and SVM classifier. In third phase, the results of classification algorithms with and without various 
feature selection are compared with each other using the statistical measures.  

 
Keywords: Feature Selection, Greedy Step Wise Approach, Particle Swarm Optimization Algorithm, 
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Introduction: The liver is the largest glandular organ in the body and performs an astonishingly large 
number of tasks that impact all body systems. Liver works behind the scenes. It not only produces 
substances to help digest and use food, but it also performs more than 300 other functions. It is dark 
reddish brown in color and is divided into four lobes of unequal size and shape. Blood is carried to the 
liver via two large vessels called the hepatic artery and the portal vein. It is located in the upper right 
hand part of the abdomen, protected by ribs. In an adult the liver weights about three pounds and has 
two  
 
Lobes – The Right and the Left: Liver disease is an important cause of illness. In the UK it is the only 
major cause of death to be on the increase, with a 20% rise in cases over the past decade. Liver disease is 
now the fifth biggest cause of premature death behind cancer, heart disease, stroke, and respiratory 
disease.Many cases of liver disease are preventable, and attributable to alcohol, obesity, and viruses. 
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The Functions of  Liver: Helping to process fats and proteins from digested food.Making proteins that 
are essential for blood to clot.Processing many medicines which we consume.Helping to remove poisons 
and toxins from our body.Storing fuel (called glycogen) which is made from sugars. 
 
Liver Function Tests (LFTs): Liver function tests are commonly done on a blood sample. It helps  to 
diagnose liver disorders and monitor the activity and severity of liver disorders.To screen for any 
potential liver disease.To check medicines, do not cause liver damage as a side-effect [11]. 
 
Data Description: Preparing the database - For obtaining the result, this work used ILPD (Indian Liver 
Patient Data Set) from UCI machine learning repository. It has 583 samples with 10 independent 
variables and one dependent variable. Independent Variables are: Age, Gender, Total Bilirubin, Direct 
Bilirubin, Total Proteins, Albumin, SGPT (serum glutamic-pyruvic transaminase), SGOT (serum 
glutamic oxaloacetic transaminase), Alkaline Phosphatase and one dependent variable are Classing 
(class) [17]. 
 
Data Mining and its Techniques:  The term data mining refers to the findings of relevant and useful 
information from databases. This encompasses a number of technical approaches, such as clustering, 
data summarization, classification, finding dependency network, analysing changes and detecting 
anomalies. Data mining and knowledge discovery is the new interdisciplinary field, merging ideas from 
statistics, machine learning, database and parallel computing. 
 
KDD: KDD is a process of extracting the hidden knowledge from data warehouse. Steps in, knowledge 
discovery data process are Selection, Pre-processing,data Transformation, data mining ,data integration, 
Evaluation and Visualization. There are various data mining techniques like classification, clustering, 
association rule mining and prediction.  
 
Feature Selection : Feature extraction is the model of selecting a subset of the terms present in the 
training set and using only this subset as features in text classification. Feature extractions give two 
main purposes. First, it makes training and applying a classifier more powerful by decreasing the size of 
the sufficient vocabulary. Feature extraction process is of particular significance for classifiers that, 
unlike NB, are expensive to train. Second, feature extraction often increases classification accuracy by 
eliminating noise features. A noise feature is one that, when joined to the document representation, 
increases the classification error on new data. Facilitating data visualization is speeding up the execution 
of mining algorithms and reducing raining times[20]. 
 
Filter Methods: Filter feature selection methods apply a statistical measure to assign a scoring to each 
feature. The features are ranked by the score and either selected to be kept or removed from the dataset. 
The methods are often univariate and consider the feature independently, or with view to the dependent 
variable. Some examples of some filter methods include the Chi squared test, information gain and 
correlation coefficient scores[20]. 
 
Wrapper Methods: Wrapper model describe a predictive model used to calculate a combination of 
features and refer a score based on model accuracy. The search process may be efficient such as a best-
first search, it may stochastic such as a random hill-climbing algorithm, or it may use heuristics, like 
forward and backward passes to add and delete features[20]. 
 
Embedded Methods: Embedded methods gain which features best give to the accuracy of the model 
while the model is being created. The most familiar type of embedded feature extraction methods are 
regularization methods. Embedded methods are also called penalization methods that offer additional 
constraints into the optimization of a predictive algorithm that bias the model toward lower complexity 
fewer coefficients[20]. 
 
Classification Techniques in Data Mining: Classification is the process of finding a model that 
describes and distinguishes data classes or concepts, for the purpose of being able to use the model to 
predict the class of objects whose class label is unknown. The derived model is based on the analysis of a 
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set of training data Classification predicts categorical labels. Classification models are tested by 
comparing the predicted values to known target values. Classification is composed of two steps – 
training and testing. 
 
C4.5  is an extension of ID3 that accounts for unavailable values, continuous attribute value ranges, 
pruning of decision trees and rules derivation. C4.5 is classification algorithm that can classify records 
that have unknown attribute values by estimating the probability of various possible results unlike 
CART, which generates a binary tree[11].  CHAID attempts to stop growing the tree before over fitting 
occurs, whereas CART, ID3 and C4.5 generate a fully grown tree and then carry out pruning as post 
processing step. In this sense CHAID avoids the pruning phase[11]. 
 
Random Forest is an ensemble classifier that consists of many decision trees and outputs the class that 
is the mode of classes output by individual trees. Random forests are often used when we have very large 
training datasets and a very large number of input variables[1],[2],[10].  
 
Support Vector Machine: divide the n dimensional space representation of the data into two regions 
using a hyper plane. This hyper plane always maximizes the margin between the two regions or classes. 
The margin is defined by the longest distance between the examples of the two regions or classes and is 
computed based on the distance between closest instances of both classes to the margin, which are 
called supporting vectors [5],[6],[7]. 
 
Naïve Bayesian: Naive Bayes is a simple technique for constructing classifiers models that assign class 
labels to problem instances represented as vectors of feature values it is not a single algorithm for 
training such classifier. In medical diagnosis there is a list of symptoms, X are treated as features in 
naive bayes, then predict Y patient has disease [1],[2],[4][6].  
 
Multilayer Perceptron(MLP): is a development from the simple perceptron in which extra hidden 
layers are added. The presence of these layers allows an ANN to approximate a variety of non-linear 
functions. The transfer function generally a sigmoid function. Multilayer perceptron is a neural network 
that trains using back propagation [2], [4], [8]. 
 
Literature Review: Dr.S.Vijayarani, Mr.S.Dhayanand et al., [2015] has proposed description of this 
research work is to predict liver diseases using classification algorithms. The algorithms used in this 
work are Naïve Bayes and support vector machine (SVMComparisons of these algorithms are done and 
it is based on the performance factors classification accuracy and execution time. From the results, this 
work concludes the SVM classifier is considered as a best classification algorithm because of its highest 
classification accuracy values. On the other hand, while comparing the execution time, the Naïve Bayes 
classifier needs minimum execution time from the implementation results it is observed that the SVM is 
a better classifier for predict the liver diseases and comparing the execution time, the Naïve Bayes 
classifier needs minimum execution time[6]. 
 
Onwodi Gregory [2015] has proposed   two real liver patient datasets were investigated for building 
classification models in order to predict liver diagnosis. Eleven data mining classification algorithms 
were applied to the datasets and the performance of all classifiers are compared against each other in 
terms of accuracy, precision, and recall. FT Tree algorithm when tested on liver disease datasets, time 
taken to run the data for result is fast when compared to other algorithms with 65% of accurate result. 
Based on he experimental results the classification accuracy is found to be better using FT Tree 
algorithm compare to other algorithms. From the above results FT Tree algorithm plays a key role in 
shaping improved classification accuracy of a dataset. The RBF Network algorithm compared to other 
classification algorithms, it also shows the enhanced performance according to the attributes and it 
gives 78.0% of Accuracy, 77.5% of Precision, 86.4% of Sensitivity and 38.2% of Specificity results 
respectively[12]. 
 
Tapas Ranjan Baitharua, Subhendu Kumar Panib et al.,[2016] has proposed focuses on the aspect of 
Medical diagnosis by learning pattern through the collected data of Liver disorder to develop intelligent 
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medical decision support systems to help the physicians. In this paper the use of several classification 
algorithm (J.48, SVM, Random Forest, etc to classify these diseases and compare the effectiveness, 
correction rate among them. In this paper, a comparative analysis of data classification accuracy using 
Liver disorder data in different scenarios is presented. The predictive performances of popular classifiers 
are comparedquantitatively.By analyzing the results Multilayer perceptron gives the overall best 
classification result with the accuracy 71.59% than other classifiers [13]. 
 
Yi-Ju Tseng, Xiao-Ou Ping, proposed a description of patient conditions should consist of the changes in 
and combination of clinical measures. Clinical data from 83 hepatocellular carcinoma (HCC) patients 
are used in this research. Their clinical reports from a defined period were merged using the proposed 
merging algorithm, and statistical measures were also calculated. After that the data processing, 
multiple measurements support vector machine (MMSVM) with radial basis function (RBF) kernels was 
used as a classification method to predict HCC recurrence. A multiple measurements random forest 
regression (MMRF) was used as, an additional evaluation/ classification method. The results of 
recurrence prediction by MMSVM with RBF using improved when the proposed data-processing 
algorithm was used, that multiple measurements could be of greater multiple measurements and a 
period of 120 days (accuracy 0.771) was optimal. The results show that the performance of HCC-
recurrence prediction was significantly value than single. There were a total of 83 patients in the 
experiment dataset, of whom 18 were recurrent patients, and 65 were non recurrent patients [16]. 
 
Yan-Bo Lin have proposed a methods of oversampling and under-sampling are used for handling the 
issues of data imbalanced. The case based reasoning (CBR) is used for developing classification models 
to predict recurrent statuses of patients with liver cancer. According to the preliminary results of 
classification methods, on average, the BAC of balanced methods of the undersampling (66.07%) and 
the over-sampling (54.24%). Most importantly, the under-sampling method could acquire the highest 
mean accuracy of the three datasets (undersampling: 66.76%, over-sampling: 53.47%, imbalanced: 
48.58%). Therefore, the balanced datasets could providebenefits for classification models and efficiently 
reduce biased interpretations [15]. 
 
Research Methodology: 
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List of Modules: 
1. Preprocessing 
PhaseI: 
Apply Classification Algorithm without Feature Selection 
PhaseII: 
2. Feature Selection, 
3. Prediction model established with SVM, 4.Prediction model established with Random Forest,  
PhaseIII: 
5.Performance Evaluation 
 
Preprocessing: Normalization is the process of classify data into an associated table it also eliminates 
redundancy and increases the reliability which improves output of the query. To normalize a database, 
we divide the dataset into tables and establish relationships between the tables.     Dataset 
normalization can essentially be defined as the practice of optimizing table structures. Optimization is 
accomplished as a result of a thorough investigation of the various pieces of data that will be stored 
within the database, in particular concentrating upon how this data is interrelated[19].  
 
Min Max Normalization: Min max normalization is a normalization strategy which linearly transforms 
x to y= (x-min)/(max-min), where min and max are the minimum and maximum values in X, where X is 
the set of observed values of x. It can be easily seen that when x=min, then y=0. 

Y = x-(min(x)) / (max(x)-min(x)) 
 
Phase I: 
Apply Classification Algorithm without Feature Selection: Applying selected classification 
Algorithms on the original Indian Liver Patient Datasets (ILPD), this encompassed of all relevant and 
irrelevant attributes without feature selection of  liver patients. The result of all these techniques are 
obtained and analysed in the form of accuracy of these classification algorithms. 
 
Feature Selection: Particle Swarm Optimization Algorithm: PSO feature selection model for liver 
dataset and applied an improve probability in many medical application such as training artificial neural 
networks, linear constrained function optimization, wireless network optimization, data classification, 
and many other areas where GA can be applied.  Computation in PSO is based on a swarm of processing 
elements called particles in which each particle represent a candidate solution. The system is initialized 
with a liver swarm of random solutions and searches for optima by updating liver dataset generations. 
The search process utilizes a combination of deterministic and probabilistic rules that depend on 
information sharing among their population members to enhance their search processes. Liver 
prediction system sharing mechanism in PSO is considerably different. 
 
In GAs, chromosomes share information with each other, so the whole liver dataset moves like one 
group towards a selected area. In PSO, the global best swam particle found among the swarm is the only 
liver dataset shared among particles. It is a one - way liver prediction sharing mechanism. The liver 
prediction computation time in PSO is much less than in GAs because all swam particles in PSO tend to 
meet to the best solution fast. 
Initialize population 
while (number of generations, or the stoppingcriterion is not met) { 
for (i = 1 to number of particles N)  
{if the fitness of t i X is greater than the fitness of  _best p 
then update i_best p = t i X 
if the fitness of t 
i X is greater than that of gbest then 
then update gbest = t 
i X 
Update velocity vector 
Update particle position 
Next particle 
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} 
Next generation 
} 
 
Feature Selection: Greedy Stepwise Approach: A greedy algorithm is an algorithmic paradigm that 
follows the problem solving heuristic of making the locally optimal choice at each stage with the hope of 
finding a global optimum. In many problems, a greedy strategy heuristic may yield locally optimal 
solutions that approximate a global optimal solution in areasonable time. The greedy algorithms 
contains five components 
A candidate set, from which a solution is created 
A selection function, which chooses the best candidate to be added to the solution 
A feasibility function, that is used to determine if a candidate can be used to contribute to a solution 
An objective function, which assigns a value to a solution, or a partial solution, and 
A solution function, which will indicate when we have discovered a complete solution 
 
Applying  Classification Algorithm after Feature Selection: Feature selection is done with the help 
of greedy stepwise approach and Particle Swarm Optimization algorithm. The Whole datasets of liver 
patients is comprised of all relevant or irrelevant attributes. By the use of feature selection , a subset of 
liver patient from whole liver patient datasets will be obtained which comprises only significant 
attributes.  
 
Prediction Model Established with SVM Classifier : In machine learning, Support Vector 
machines(SVM) are  supervised learning models with connected learning algorithms that analyze data 
used for classification  An SVM classifier classifies the data by determining the optimal Hyper plane 
which can separates all the data points of one class from that of the other class. This optimal hyper plane 
for an SVM classifier means the one with the highest margin between the two classes. The margin means 
the maximal width of the slab parallel to the hyper plane that has no interior data points. SVM classifier 
is used to classify the patient data based on the class label (0,1). When a class label generated the value   
0 then it meant to be non recurrence of diseases. Otherwise if class label generate 1 then it meant to be 
recurrence of diseases. Maximum-margin hyper plane and margins for an SVM trained with samples 
from two classes. Sample on the margin are called the support vectors. 
 
Prediction Model Established with Random Forest: 
Begin RF Algorithm 
 Input:  : number of nodes 

: number of features 
: number of trees to be constructed  

Output: : the class with the highest vote  
While stopping criteria is false do 
Randomly draw a bootstrap sample A from the training data  
Use the steps below to construct tree  from the drawn bootstrapped sample A:  
(I) randomly select  features from ; where  
 (II) For node d, calculate the best split point among the  features 
 (III) Split the node into two daughter nodes using the best split 
 (IV) Repeat I, II and III until  number of nodes has been reached. 
Build your forest by repeating steps I–IV for  number of times 
End While : Output all the constructed trees { }1  
Apply a new sample to each of theconstructed trees starting from the root node 
Assign the sample to the class corresponding to the leaf node.  

Combine the decisions (or votes) of all the trees  
Output , that is, the class with the highest vote. 

End RF Algorithm [9][10] 
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Performance Evaluation: 
Comparative Analysis for Improving Prediction Accuracy: The results of classification algorithms 
before and after applying feature selection are compared with each otherare obtained in table1 and 
table2. The Accuracy is calculated and analyzed. Performance can be determined based on accuracy. 
Thus aparticular algorithm is identified by comparative analysis which improves prediction accuracy. 
The accuracy percentage of true results (both true positives and true negatives) among the total number 
of cases examines. Accuracy refers to the proximity of an exact value to a standard or known value.   
Accuracy can be calculated from formula given as follows  
Accuracy = (true positive + true negative) / 
(true positive + true negative+ false positive +  false negative) 
 

Table1 Accuracy for Classification algorithms without feature selection 
 
 
 
 
 
 
 
 

Table2 Accuracy for Classification algorithms after feature selection 
 
 
 
 
 
 
 
 
 
 
Comparison is made among these two algorithms before and after applying feature selection, out of 
which Random Forest with Particle Swarm Optimization algorithm outperformed all other techniques 
with 80.22% accuracy. 
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