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ABSTRACT 
With the increase in the number of patients with liver disorder it has become a fatal disease in many countries. These disorders 
of liver need clinical care by professionals in healthcare. Data mining provides with essential methodology for computing 
applications in the domain of medicine. Medical data mining uses a set of approaches that extract valuable patterns from the 
human services databases to help doctors pick the best diagnosis. Many classifiers had been used to predict the liver disorder. 
Hybrid algorithms for data mining are a logical combination of multiple pre-existing techniques to enhance performance and 
provide better results. In the proposed work, a hybrid algorithm is introduced which uses the concept of clustering and 
classification for prediction analysis. We have analyzed with real patient dataset for constructing hybrid approach to predict 
liver disorder taken from the UCI repository. The algorithms used in this work are K-means clustering, Random Forest 
classifier. This hybrid algorithm is implemented using Jupyter Notebook. This approach is compared with existing classifiers 
like KNN, LR etc using the confusion matrix parameters such as precision, recall, f1-score and accuracy. The hybrid approach 
shows better results than other algorithms for prediction analysis of liver disorder. 
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1. INTRODUCTION 
Data mining often is characterized as the method of extracting useful data and patterns from a broad range of raw 
dataset. This includes identifying data trends or patterns utilizing one or more tools in huge quantities of results. It has 
uses in many areas such as research, healthcare and analysis. Since data mining is the method of exploration and 
detection of patterns where large amount of data is involved, some efficient early prediction systems related to 
healthcare have appeared from the medical datasets [1]. 

In medical field, enhancing the standard of healthcare is best characterized by the guiding factors that influence it 
which includes data on healthcare meaning the dataset can be considered as the basis of the system in the plan of 
process improvement for every patient. Utilizing the data mining techniques to extract knowledge from the medical 
records or datasets will contribute to the discovery of disease occurrence, development, identification and give useful 
details to determine the sources of diagnostic procedures depending on the factors existing within healthcare. Data 
mining approach could also be used in the exploration of the information cycle to classify diseases. Accordingly, it will 
revel invisible connections, identifying patterns between data which results to better and improved diagnostic 
identification. 

This paper is a study of liver disease explained further. Liver is one of the main organs of the body weighing 
approximately 3 lbs. on the right side of the abdominal cavity beneath the diaphragm, liver is located. The portal veins 
and hepatic artery are the two veins responsible for transporting blood to liver. These provides oxygen rich blood to 
heart vessels. They branch out continuously within liver which ends in utterly small capillaries. Any liver disease can 
result in liver failures, inflammation, weak functioning and may affect alternate organs of the body. Due to its 
functions, liver forms an important part of the body and the disease needs to be detected at an early stage. Applying 
data mining techniques, can help to build this prediction system for liver disorder. 

The objective of this research work is to propose a hybrid approach using techniques in data mining to develop a 
system which helps to identify whether or not the patient has liver disorder. Model of predictive analysis and various 
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algorithms are used for making predictions for this purpose. The process of this model is held in four stages. In initial 
stage, pre-process the raw data. In second stage, convert the processed data into an adaptable form that can be applied 
to the model. Train the model in third stage using the dataset. Forth stage makes predictions using the learning model 
and review them as required.  

2. LITERATURE SURVEY 
[2] in this article, researchers suggested a model for demanding liver problems to isolate the beneficial data from the 
patient using Artificial Neural Network technique. The suggested approach used derived functionality for description of 
the function using M-PSO and Artificial Neural Network algorithm. SPARK tool was used for implementation as it 
supports big data mining and artificial intelligence. They reviewed the display of the proposed research and compared 
with current techniques which incorporated C5.0 with CHAID. The paper reflected on description of the chosen 
features. The test findings indicated that the new approach suggests a skillful management of liver disease. 

[3] in this paper, researchers used various types of learning which are categorized in machine learning on the liver 
disease dataset. The types of learnings discussed in this paper were supervised learning, unsupervised learning and 
reinforcement learning. Supervised learning involves mapping function which is learned by an algorithm and helps to 
map the input variable to the output variable. Unsupervised learning understands the structure of datasets and has no 
corresponding output variable. Reinforcement learning allows the system or machine to determine the unique 
behavior’s within a context to maximize its performance. This paper focused on machine calculations. After examining 
various related concepts, the algorithms KNN and SVM can give an improved system for liver disorder dataset. 

[4] in this paper, researchers explored various techniques of decision trees for predicting early liver disease. The 
techniques used were J48, Random Forest, LMT, Random Tree, Decision Stump, Rep tree and Hoeffding Tree. The 
dataset of liver patients was evaluated by using these techniques and their performance was compared by calculating 
seven performance metrics accuracy, mean absolute error, precision, recall, F-measure, Kappa Statistics and runtime. 
The objective of this paper was to find the best decision tree algorithm for the prediction purpose. The comparison 
analysis performed on decision tree algorithms showed that Decision Stump receives the highest accuracy of 70.67% 
and the execution time is least for Random Tree and Decision Stump. From the analysis result, it was concluded that 
Decision Stump performs better as compared to other techniques. 

[5] in this article, researchers aim to include a survey study of liver disease prediction using various approaches of 
machine learning. Machine learning algorithms are especially helpful in providing patient condition critical quantities, 
constant knowledge, detailed analysis, clinical details and much more to physicians. The key objective was to show the 
value of various predictive disease classification algorithms especially related to liver disorder such as NN, Decision 
Tree, KNN, Random Forest, SVM, Logistic Regression. The datasets used are associated to liver disorders such as 
hepatitis and carcinoma. 

[6] in this paper, authors demonstrated how to identify the dataset of patients with liver disease to predict accurate 
liver diagnosis utilizing different data mining algorithms. To access the output of such classifiers, five classification 
techniques were used KNN, C5.0, K-means, Naïve Bayes, Random Forest and C5.0 with adaptive boosting. The 
implementation part for this work was done in R-studio software using the R language. The highest accuracy was 
achieved by Random Forest algorithm of 72% without making any changes to the algorithm. However, C5.0 increases 
the accuracy to 75% when adaptive boosting was applied. K-means obtained the highest precision and KNN obtained 
highest recall value. 

[7] in this research article, authors intend on providing a survey on liver disease prediction analysis using different 
data mining classifiers. They experimented by using various classification algorithms in data mining to generate 
efficient results compared to previous studies related to liver disorder prediction. The experiment was performed in 
weka tool on a dataset with 583 instances and 10 attributes. The proposed work used three algorithms SVM, Naïve 
Bayes and C4.5 decision tree. The method of K-fold cross validation is used for partitioning the data. They compared 
the algorithms on the basis of confusion matrix. They propose that we may use a hybrid approach to generate better 
results and models which perform more accurately. 

[8] in this research article, authors proposed that there exists a number of liver diseases which requires medical 
attention of the practitioners. They performed a comparison between two algorithms Naïve Bayes and FT Tree to see 
which performs better. The dataset used has 54 instances and 12 attributes. The data was pre-processed in Weka tool 
where comparison results were obtained by implementing the given algorithms. Among the two classification 
algorithms, Naïve Bayes gives an accuracy performance of 75.54% which is better than FP growth algorithm. Accuracy 
is calculated with the use of confusion matrix. 
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3. DESCRIPTION OF ALGORITHMS USED  

3.1 KNN 
K-Nearest Neighbor classifier is a supervised learning algorithm in which a specific collection of data is split into many 
clusters as defined by the user [9]. Its implementation is easy and is used for both regression and classification related 
problems. This algorithm believes that the items that are similar, happen to be nearby i.e. similar things are close to 
one another. It is sometimes considered as the lazy learner algorithm since it doesn’t learn directly from training 
dataset rather it holds the dataset and conducts an operation on the data at the period of classification. New data points 
are classified based on the measurements of similarity like distance function. By a majority vote of its neighbors, 
classification takes place. The point is allocated to the class with its nearest neighbors. Changing the value of k, 
changes the algorithm’s accuracy.  
 

3.2 SVM 
Support vector machine is a specialized supervised learning classifier found in statistical learning used for both linear 
and non-linear dataset classification. With the help of non-linear mapping function, it converts the initial dataset into 
meaningful information. In this dimension it is searching for a linear hyperplane that separates the data points. A 
hyperplane is an optimal boundary for judgement. SVM constructs these hyperplanes using support vectors. Hyperplane 
separates the data into classes using a suitable non-linear mapping function [10]. SVM is a reliable and precise 
classification algorithm in which analysis is focused on sequential optimization programming and is expensive, as to 
solve these quadratic problems one needs mathematical functions and also include complex calculations which are time 
intensive [11]. 
 

3.3 Random Forest 
Random forest is an algorithm of supervised learning. It creates a forest which is an ensemble of decision trees, taught 
by the process of bagging approach. The basic theory for the approach of bagging is that a mixture of learning models 
would maximize the total output. Since it is an ensemble, it brings more randomness in the model as the tree grows. 
Rather than searching for the most appropriate feature, it looks for the most contributing feature when a node split. 
Choosing the best feature out of all the random set of features, it contributes in generating an efficient model. This 
algorithm constructs decision trees on dataset, receives the output with majority votes. This approach is more efficient 
than only one decision tree and eliminates overfit by combining the output. 
 

3.4 K-means Clustering 
K-means clustering, an unsupervised learning algorithm is the simplest and easiest clustering algorithm to tackle the 
problem solving. This approach applies a straightforward and clear method of defining a given dataset in a set of 
selected clusters (value of k gives the number of clusters). The aim is to define a centre for each cluster. These k centres 
are placed at specific places and far away from each other so they produce different results. Each data point is allocated 
to the nearest centre using the distance function like Euclidean distance. this algorithm minimizes the distance between 
the data points of a cluster from their centroid. The algorithm keeps on renewing these centroids until no more 
adjustments can be made i.e. the distance has been minimized between the points and their centres. Choosing the k 
value is most important in this approach. 
 

4. HYBRID APPROACH  
Hybrid usually means a combination of two or more elements which may be similar or are different in their properties. 
Different elements have different features but if they are combined, the new element may have both the features. In case 
of data mining, hybrid approach means a combination of two or more algorithms having their own advantages. The 
algorithms when combined together generates new results which may be more efficient and accurate than using those 
algorithms individually. In the proposed work, a combination of clustering and classification is used for predictive 
analysis of liver disorder. For clustering, k-means clustering algorithm is used and for classification, random forest 
classifier is used. K-Mean clustering acts as a pre-classification process grouping items into number of disjoint clusters 
depending on the features. It is used for feature extraction which generates new k-means features. Random forest 
algorithm is used for classification purpose. The dataset is trained using this classifier. This hybrid approach generates 
results with more accuracy when compared with the existing algorithms on the basis of various parameters. 
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5. METHODOLOGY  
The proposed work is implemented using python programming language in Jupyter Notebook. All the steps of 
implementation for the methodology are applied here. The dataset used for training the system is taken from the UCI 
repository of machine learning [12]. The Figure 1 shows the flowchart which contains the steps followed for the 
methodology of proposed work. 

 
Figure 1 Flowchart of Methodology 

 

5.1    Data Description 
For this study, Indian Liver Patient Dataset is used downloaded from the UCI repository of machine learning for 
building the model. This dataset has 583 records of patients and 11 attributes. Out of this, 416 instances are of patients 
with liver disorder and 167 instances are of non- liver disorder. Description of the attributes is given in Table 1. 

Table 1: Attribute Description 

Sr no. Attribute Name Data Type 

1. Age Number 
2. Gender Category 
3. Total_Bilirubin Number 
4. Direct_Bilirubin Number 
5. Alkaline_Phosphotase Number 
6. Alamine_Aminotransferase Number 
7. Aspartate_Aminotansferase Number 
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8. Total_Proteins Number 
9. Albumin Number 
10. Albumin_and_Globulin_Rati

o 
Number 

11. Dataset Number 
 

5.2     Data Pre-processing 
Data pre-processing is an important step that makes the data ready to be used for training the model. The data is 
cleaned and pre-processed so that it can used for implementation. In this, data is analyzed to see if there are any 
missing values. The missing values are filled by the mean value of that column attribute. Also, the attribute with 
categorical values are converted into numerical values like gender for easy analysis. 

5.3     Feature Scaling 
Feature scaling is important as it helps to normalize the set of variables or values in the data. The data contains raw 
values which vary widely and may not allow some algorithms to function properly. So, for this study standard scaler is 
used that brings the values of all features in a particular range. 

5.4     Feature Extraction 
In this proposed work, k-means clustering is used for feature extraction. This clustering approach generates new 
features and add it to the dataset. Using these k-means features makes the performance of the model better. 

5.5     Training and Testing data 
The pre-processed dataset is divided into training (72%) and testing (28%) dataset. The training dataset is used to train 
the model and algorithms. The testing dataset is used to test the model about accurately and efficiently the results are 
generated. 

5.6      Comparative Analysis 
Comparative analysis is done to compare the performance of the proposed approach with the existing techniques. It 
proves that the proposed work is more accurate, efficient and can be used for predictive analysis. In this work, 
confusion matrix parameters are used for comparison. Confusion matrix is a table frequently used to interpret a model’s 
performance applied on a dataset with known true values. A confusion matrix provides an analysis of the results 
obtained of a prediction over a classification issue. This matrix generates four values- TP (True Positive), FN (False 
Negative), TN (True Negative), FP (False Positive). Various parameters are derived from confusion matrix which are 
used for comparison. The parameters used in this study are as follows and are calculated for each technique: 
 
Accuracy – It measures the percentage to which the measured values are conforms to the actual true values. 

Accuracy = (TP+TN) / (TP+FP+TN+FN)                                                    (1) 
Precision – It calculates the percentage of relevant results obtained. 

Precision = TP / (TP+FP)                                                                          (2) 
Recall – It calculates the percentage of total relevant values which are classified by the algorithm correctly. 

Recall = TP / (TP+FN)                                                                             (3) 

6. RESULTS AND DISCUSSIONS  
The operations and the methodology steps mentioned in previous section are performed using python language in 
Jupyter Notebook. Jupyter Notebook is a client server application platform. The results obtained in the proposed work 
are mentioned in this section. 
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Figure 2 Pre-processed dataset 

 
The Figure 2 shows that the dataset is cleaned and analyzed. Data pre-processing has been performed where missing 
values have been filled by the mean value of the attribute, categorical data values like gender is converted into 
numerical data values, feature scaling has been performed to normalize or standardize the dataset values. 
 

 
Figure 3 Data Visualization 

 
Figure 3 visualizes the dataset used for prediction of liver disorder.  The dataset contains 416 records of patients with 
liver disorder and 167 records of patients without liver disorder. 
 

Table 2: Results obtained 

Parameters / 
Algorithms Accuracy Precision Recall F1-score 

KNN 72.05 80.98 83.78 82.35 
LR 73.23 78.57 88 83.01 

SVM 71.12 71.14 98.98 82.78 
Random Forest 92.06 95.18 94.21 94.70 

Hybrid Approach 95 96.56 95.57 96.06 
 
Table 2 shows the results of performance parameters such as accuracy, precision, recall and f1-score obtained for 
proposed hybrid approach and existing algorithms after implementation. 
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Figure 4 Comparison of algorithms in terms of Accuracy 

The Figure 4 shows the comparison of existing algorithms and proposed approach in terms of accuracy performance 
parameter. The accuracy value obtained of proposed hybrid approach is highest among other algorithms. 
 

 
Figure 5 Comparison of hybrid approach with other algorithms 

The graph in Figure 5 shows that the values of parameters for hybrid approach are better than other algorithms. The 
performance analysis of the proposed work is better than the existing algorithms for predicting liver disorder. 

7. CONCLUSION 
Data mining is the method by which one can study the raw data easily and draw out important patterns which can be 
useful for further implementations. It provides with various classification techniques which are useful for predicting 
liver disorder. In this study, we proposed a hybrid approach using clustering and classification to develop a model for 
prediction liver disorder and is more accurate and generates better results. This approach uses k-means clustering to 
obtain attributes from a large dataset and then applies the random forest for classification to generate a model for 
predictive analysis. The proposed approach shows better results when compared with existing algorithms which are 
KNN, LR etc. The study shows that hybrid approach obtained an accuracy of 95% on the same dataset for prediction of 
liver disorder which is higher than other algorithms. 
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