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Abstract—Chronic kidney disease also known as chronic renal 

disease is a life threatening disease which is spreading all over the 

world day by day at a very rapid rate. In order to save people 

from this life threatening disease, we have given suitable 

techniques and results in this paper for its accurate and early 

detection. It will not ensure 100% safety from disease but provide 

a suitable time to get cure from it with it early detection. We have 

used 24 symptoms of chronic kidney disease in this paper which 

help us to accurately detect this disease with the help of three 

classification algorithms i.e. naïve bayes, J48 and SMO in data 

mining tool WEKA. We conclude the results by introducing the 

medical datasets to all three algorithms separately with the help 

of knowledge flow interface of WEKA data mining tool, the 

parameters which are used to compare the results of these three 

different algorithms are mean absolute error, kappa statistics 

and total number of instances studied either correctly or 

incorrectly. The interface we have used in this paper is 

knowledge flow window of WEKA data mining tool which not 

only gives the statistical evaluation of results but also provide a 

pictorial view of data flow. In the end after conducting all 

experiments, it has been concluded that J48 is the best 

performing algorithm out of three algorithms used in detecting 

chronic kidney disease accurately and at earliest stages possible. 

 
Index Terms—Chronic kidney disease, WEKA, data mining, 

classification algorithms, etc.  

I. INTRODUCTION 

Chronic kidney disease is increasing its grip over the world at 

an alarming rate, it’s a very dangerous and life threatening 

disease which doesn’t give second chance to the person after 

its detection so it has to be taken very critical importance in 

order to deal with it. We have used data mining technique in 

this paper in order to detect the chronic kidney disease at 

earliest stages possible and give proper attention to it. Three 

classification algorithms are used in this paper i.e. Naïve 

bayes, J48 and SMO to detect it at earliest stages possible. The 

tool or software that is used to conduct experiments on this 

datasets with these algorithms is WEKA data mining tool that 

is a collection of machine learning algorithms for data mining 

tasks. The algorithms can either be applied directly to a dataset 

or called from your own Java code. Weka contains tools for 

data pre-processing, classification, regression, clustering, 

association rules, and visualization. It is also well-suited for 

developing new machine learning schemes [1]. There are total 

four interfaces in WEKA in which we can perform our 

experiments i.e. explorer, experimenter, knowledge flow and 

simple CLI but we have chosen knowledge flow interfaces 

because it provides both statistical evaluation and graphical  

 

format of data flow while data is being introduced to data 

mining algorithms and the results are being calculated. The 

main focus or objective of this paper is detecting the chronic 

kidney disease with accuracy and helping mankind to fight 

with this dangerous disease but we defined the objectives of 

this paper in a specific manner i.e.  

1. To extract useful information with classification 

accuracy for chronic kidney disease detection.  

2. Classification of different data mining algorithms on the 

prescribed datasets.  

3. To identify the best performing algorithm in detecting 

the chronic kidney disease out of the three algorithms used 

in this paper.  

We have used 24 symptoms of chronic kidney disease which 

are considered while detecting this disease and they are as 

follows 

 

S.NO. SYMPTOM SHORT FORM 

1. Age age 

2. Blood pressure bp 

3. Specific gravity sg 

4. Albumin al 

5. Sugar su 

6. Red blood cells rbc 

7. Pus cell pc 

8. Pus cell clumps pcc 

9. Bacteria  ba 

10. Blood glucose random bgr 

11. Blood urea bu 

12. Serum creatinine sc 

13. Sodium sod 

14. Potassium pot 

15. Hemoglobin hemo 

16. Packed cell volume pcv 

17. White blood cell count wc 

18. Red blood cell count rc 

19. Hypertension htn 

20. Diabetes mellitus dm 

21. Coronary artery disease cad 

22. Appetite appet 

23. Pedal edema pe 

24. Anemia ane 

25. Class class 
Table 1 list of symptoms used to detect chronic kidney disease 

 

The symptoms used in this paper for detecting chronic kidney 

disease are given above with their names and short forms 

which are used in this paper [2]. The further detailed 

information about this paper is as follows like section 2 
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provides the literature survey which explains the previous 

works done in this field, section 3 describes the methodology 

used in this paper in detecting the disease accurately, section 4 

provides the complete and detailed information about the 

datasets used for results in this paper, section 5 describes the 

data mining algorithms used in this paper for analysis, section 

6 provides the results of this paper and section 7 gives the 

conclusion and future scope. 

II. LITERATURE SURVEY 

Lambodar Jena et al [3] has suggested the use various 

algorithms on chronic kidney disease datasets and compare the 

results based on different parameters but only on single 

interface of WEKA and it has been calculated that multilayer 

perceptron algorithm performs the best among used 

algorithms. 

 

 

 Morteza Khavanin Zadeh et al [4] suggested the prediction of 

early chronic kidney disease and data of 193 patients who 

underwent homodialysis in Hasheminejad Kidney Center were 

explored. Eight common attributes of the patients including 

age, sex, hypertension level, Diabetes Mellitus state, 

hemoglobin level, smoking behavior, location of 

Arteriovenous fistula, and thrombosis state were used in the 

machine learning process and only two algorithms are used for 

prediction process. 

 

 L.Jerlin Rubini et al [5] used only three different algorithms 

such as radial basis function network, multilayer perceptron, 

and logistic regression. Also the interface used in this study 

only one. 

 

Shital Shah et al [6] suggested the data mining approach 

which helps in detecting the chronic kidney effectively and 

realating it to the survival of the patient but again only with 

the help of limited algorithms and single interface. 

 

 S.Ramya et al [7] tells how to determine the kidney function 

failure by applying the classification algorithm on the test 

result obtained from the patient medical report and it aims to 

reduce the diagnosis time and to improve the diagnosis 

accuracy using classification algorithms. This paper shows 

that radial basis function algorithm produces 85.3% accuracy. 

 

 K.R. Lakshmi et al [8] has compared the results of three data 

mining techniques that is Artificial Neural Networks, Decision 

tree and Logical Regression. It is used to elicit knowledge 

about the interaction between these variables and patient 

survival. Finally, ANN is suggested for Kidney dialysis to get 

better results with accuracy and performance. 

 

Dr. S. Vijayarani et al [9] The objective of this research work 

is to predict kidney diseases by using Support Vector Machine 

(SVM) and Artificial Neural Network (ANN). The aim of this 

work is to compare the performance of these two algorithms 

on the basis of its accuracy and execution time. From the 

experimental results it is observed that the performance of the 

ANN is better than the other algorithm. 

 

Pushpa M. Patil et al [15] in her review paper on chronic 

kidney disease researched that CKD can very well be 

predicted using many classification algorithms using many 

data mining tools. 

 

Parul sinha et al [16] introduce a new decision support system 

to predict chronic kidney disease. She compare the 

performance of SVM and KNN classifier on the basis of its 

accuracy precision and execution time for CKD prediction. It 

has been concluded that KNN is better than SVM classifier. 

 

III. METHODOLOGY 

 

 
Figure 1 showing flow of methodology 

 

The above diagram is showing the flow of methodology used in this 

paper. In this research work, we have first search the various data 

related to chronic kidney disease on the web and we have found 
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suitable data on the UCI(University of California) repository which is 

famous for maintaining datasets for all the research related work. 

After that we have converted the data into suitable formats which 

should be used in our data mining tool i.e. CSV(comma separated 

values) and ARFF(attribute relation file format) whichever is 

required. Then we introduced our datasets in suitable file format to 

our chosen data mining tool WEKA, it contains four interfaces 

namely Explorer, Experimenter, Knowledge flow and Simple CLI, 

but we have chosen Knowledge flow ahead of all others because in 

previous researches everyone has used all other interfaces and this 

interface as compared to others also show diagrammatic view of data 

flow along with statistical results. We have used three classification 

algorithms i.e. Naive bayes, J48 and SMO, all are of different nature 

depicting their unique and distinct results. After that the comparisons 

of results is done and the above mentioned objectives of this research 

paper is achieved. 

 
Figure 2 Screenshot view of WEKA tool 

 

In order to carry out experimentations and implementations 

Weka was used as the data mining tool. Weka (Waikato 

Environment for Knowledge Analysis) is a data mining tool 

written in java developed at Waikato. WEKA is an excellent 

data mining tool for the users to classify the accuracy on the 

basis of datasets by applying different algorithmic approaches 

and compared in the field of bioinformatics [10]. In data 

mining tools classification deals with identifying the problem 

by observing characteristics of diseases amongst patients and 

diagnose or predict which algorithm shows best performance 

on the basis of WEKA’s statistical output [11] Table 2 shows 

the WEKA data mining techniques that have been used in this 

paper along with other prerequisites like data set format etc. 

by using different algorithms. 

 

 

 

Table 2 showing data mining techniques 

 

The interface we have used in this paper is Knowledge Flow. 

In this study we classified the accuracy of different algorithms 

Naïve Bayes, J48 and SMO on different datasets and 

compared the results to know which algorithm shows best 

performance. In order to predict Chronic kidney Disease for 

survivability by user one can select this weka component from 

toolbar, place them in a layout like manner and connect its 

different components together in order to form a knowledge 

flow web for pre processing and analysing data. All the 

algorithms used by us were applied to a chronic kidney 

disease data set explained in detail in section 4. In order to 

obtain better accuracy 10 fold cross validation was performed. 

For each classification we selected training and testing sample 

randomly from the base set to train the model and then test it 

in order to estimate the classification and accuracy measure 

for each classifier. The thrust classifications and accuracy used 

by us are: 

 

Correctly Classified Accuracy  

It shows the accuracy percentage of test that is correctly 

classified.  

 

Incorrectly Classified Accuracy  

It shows the accuracy percentage of test that is incorrectly 

classified.  

 

Mean Absolute Error  

It shows the number of errors to analyze algorithm 

classification accuracy. 

 

Kappa statistics 

It measures inter-rater agreement for qualitative items. 

 

IV. DATASETS 

Dataset is a collection of data or a single statistical data where 

every attribute of data represents variable and each instance 

has its own description. For prediction of Chronic kidney 

disease we used datasets [12] for prediction and classification 

of algorithms in order to compare their accuracy using wekas 

knowledge flow interface. Figure 3 shows a description of 

datasets used. The datasets used by us contains 25 attributes 

Softw
are 

WEKA 
Interface 

Classification 
algorithms 

Purpose 

WEKA Knowledge 
flow 

Naïve bayes Classification 
and detection 

  J48  

  SMO  
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and 400 instances out of which 250 are suffering from the 

disease and 150 are not suffering from the disease. We have 

applied different algorithms using WEKA data mining tool for 

our analysis purpose. 

 

 
Figure 3 shows datasets for CKD [14] 

 

V. DATA MINING 

Predictions have been made by us using weka data mining tool 

for classification and accuracy by applying different 

algorithmic approaches. Interface Knowledge Flow is an 

alternative to the explorer, [13] the user lays out the data by 

connecting them together in order to form a knowledge flow 

by selecting weka component from a tool bar as shown in 

Figure 4. For the purpose of our experimentation we have 

connected together CSV loader, class assigner, Cross 

validation, and then an algorithm such as J48, SMO, etc 

followed by Classifier Performance evaluator and finally we 

view the output using text viewer. The most important thing 

that we have chosen knowledge flow interface for our 

experimentations purpose is that it not only provides the 

statistical values as shown in Figure 5 but also provides a 

pictorial view of data flow as shown in Figure 4, it shows the 

complete network of how data is downloaded from the source 

file in the suitable loader depending upon the file format and 

then passed through class assigner, after that cross validation 

is done, then the suitable algorithm is selected from the 

window above for testing purpose, then it is passed through 

classifier performance evaluator and in the end results are 

viewed using text viewer as displayed in the Figure 5. 

 

Naïve Bayes  

 

In Figure 5 classification accuracy achieved is 95.5556% out 

of total 360 instances in which there are 344 correctly 

classified instances and 16 are not correctly classified, mean 

absolute error is 0.0428, kappa statistics is 0.9074 are outputs. 

 

 
Figure 4 screenshot view of Naive bayes algorithm 

 

 

 
Figure 5 results of Naive bayes algorithm 

 
 

J48 Tree 

 

In Figure 7 classification accuracy achieved shows that 99% 

out of total 400 instances from which 396 are correctly 

classified and 4 are not correctly classified, mean absolute 

error is 0.0225, kappa statistics is 0.9786 are outputs. 



International Journal of Computer Application (2250-1797)  

Volume 6– No.4, July- August 2016 

 

24 

 

 

 
Figure 6 screenshot view of J48 algorithm 

 

 
Figure 7 results of J48 algorithm 

 

SMO  
 

In Figure 9 we can deduce that classification accuracy 

achieved gives 97.75% out of total 400 instances from which 

391 are correctly classified and 9 were incorrectly classified, 

mean absolute error is 0.0225 and kappa statistics is 0.9826 

are outputs. 

 

 
Figure 8 screenshot view of SMO algorithm 

 

 
Figure 9 results of SMO algorithm 

 

VI. RESULTS AND DISCUSSIONS 

We have used classification data mining technique in this 

paper using various algorithms such as Naïve bayes, J48 and 

SMO with only one interface that is Knowledge flow. The 

parameters we have used on which basis the results have been 

carried out are total number instances used either correctly 

classified or incorrectly classified, mean absolute error and 

kappa statistics. Algorithms accuracy is shown in the below 
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Table 3. From the results it is clearly visible that J48 is the 

best performing algorithm because it has classified maximum 

number of correct instances i.e. 396, has the least mean 

absolute error i.e. 0.0225 and has maximum kappa statistics 

i.e. 0.9786. So, from knowledge flow interface it is clear that 

J48 is the best performing algorithm in case of detecting 

Chronic kidney disease. 

 

Algorithm Total 
instances 
(400) 

Mean 
absolute error 

Kappa 
statistics 

 Correct             
Incorrect 

  

Naïve 
bayes 

344                    
16 

0.0428 0.9074 

J48 396                    
04 

0.0225 0.9786 

SMO 391                    
09 

0.0225 0.9526 

Table 3 shows comparison of results 

 

VII. CONCLUSION AND FUTURE SCOPE 

 

The main aim of this paper is to predict Chronic kidney 

disease using WEKA data mining tool. We have used three 

algorithms i.e. Naïve Bayes, J48 and SMO for our 

experimentation. Then these algorithms were implemented 

using WEKA data mining technique to analyze algorithm 

accuracy which was obtained after running these algorithms in 

the output window. After running these algorithms the outputs 

were compared on the basis of accuracy achieved. These 

algorithms compare classifier accuracy to each other on the 

basis of correctly classified instances, mean absolute error and 

kappa statistics and its clearly visible that J48 is the best 

performing algorithm. The applications of Weka can be 

extended further to medical field for diagnosis of different 

diseases like cancer and many others. It can also help in 

solving the problems of clinical research using different 

applications of Weka. Another advantage of using Weka for 

prediction of diseases is that it can easily diagnose a disease 

even in case when the number of patients for whom the 

prediction has to be done is huge or in case of very large data 

sets spanning lakhs of patients. Even though Weka is a 

powerful data mining tool to analyze the overview of 

classification, clustering, Association Rule Mining and 

visualization of result in medical health to predict disease 

among patient but we can use other tools such as Matlab in 

order to further classify different data sets .The proposed 

approach is used with Chronic kidney disease data set but we 

plan to extend this approach in future for prediction of other 

diseases such as cancer etc. 
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