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Abstract: Data classification is process of dividing dataset into two or more different classes where each class contains similar type of
data items. In this paper we compare the different classification technique using the WEKA tool that will be helpful for decision making
in medical diagnosis. WEKA is open source tool providing classification using soft computing technique for data mining process. Our
goal is to analysis of the performance of different classifiers on different medical datasets. The analysis is done for five different
medical datasets with four different classifiers in terms of the execution time, correctly classified, incorrectly classified and the mean
absolute error. From the obtained results of classifiers we conclude that KNN is the effective classifier for medical dataset than other

classifiers we used for the analysis.
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1. Introduction

Now a day different soft computing technique is widely used
in medical diagnosis. The problem in medical science is in
evaluation the correct diagnosis as per available information
from of data taken from patient. But the some soft computing
methods and intelligence system and are helpful for
classification. For better diagnosis of dieses so many test are
needed, these test required classification of large scale data.
Data classification [1] is method of dividing dataset into two
or more different classes according to the datasets and data
features. Features can be selected depend on datasets or
application. There are so many classification algorithms in
WEKA tool [20] like Nearest Neighbors, Random Forest,
Multilayer Perceprtons, KNN and Bagging etc.

Initially the dataset divided in two parts called training and
testing data for the classification. The training data is
provided as input to classification algorithm for learning the
classifier and results are stored. For learned classifier testing
data gives as input for classification, based on the parameters
compared and stored results classifier classifies testing data.
Classification methods [2] [3] like Nearest Neighbors,
Random Forest, Bagging, KNN and Multilayer Perceprtons
etc extract model to perform the classification on different
datasets. In section 3, these classification methods are
described in detail.

2.Literature Survey

Data mining technique are plays important role for derive
required information from large scale medical data [4].
Working of various techniques are analyzed and identified on
the available datasets from different areas. Accuracy of soft
computing technique depends on the behavior, algorithm
used and the domain of data set. Most of the time medical
data mining focuses on pattern extraction. For improving the
performance of medical dataset Amalgam model was
developed. In A this model performance is increased by

combining the pre-processing, KNN, [5] k-means. Some
attributes values are missing in medical data set that affects
on classification process. We are having one approach for
solving the problem of missing values [6]. By preprocessing
of dataset is we can improve the performance of mining
techniques because it removing noisy data [5] [6]. For
finding incorrect classification k-means algorithms is useful.
By applying SSI, KD, RB and L measures on different
medical data sets they analyzed that SSI produced maximum
classification accuracy [6] [7]. Applying N fold cross
validation was on dataset we can analyze the states of
classifiers based on nature of dataset [8]. Hybrid approaches
are also used for classifying the high scale data [9] [10] [11].
By using combining different data mining technique or
ensemble technique quality and accuracy can be increased.

3.Classification Algorithm

Classification is a process of data analysis used for extracting
a model for learning and making the classes of given data
objects, based on that prediction will be made for objects
whose class label is unknown. The classification is done in
main tow steps: training data and testing data. Classification
model also represented using mathematical modeling,
random forest, KNN etc. Some methods of classification are
described below.

3.1  Nearest Neighbors

Nearest neighbors is simple and statistical learning and easy
to implementation. In detail for training phase it store
presented data points and depend on that it predicates class
for unknown data point in testing phase accordingly to some
distance metric[12]. Example of Nearest Neighbor is shown
in figurel. The distance metric used in nearest neighbor or in
KNN calculated using simply Euclidean distance [13].
Euclidean distance is calculated using this formula

-
Euclidean distance (X, 1) :-\IIEL’-{X:- —¥i)2
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Formula shows the Euclidean distance between point X and
point Y.

3.2 KNN: K- Nearest Neighbors

K-Nearest Neighbors is data mining technique mostly used in
classification problems because it is simple and gives faster
result [14]. K nearest neighbor is instance based
classification method and it belongs to lazy learning
algorithms. It classifies the objects based on the similarity
measures. The object that will get minimum distance from
will be selected as member of that class. Classes for the
relative neighboring objects are identified based on rules
decided for classification.

Working of K nearest neighbor [15] algorithm where K is an
integer and where k=1 means that algorithm is Nearest
Neighbors algorithm.

1. For the unknown instance find nearby K training instances.
2. Form these K instances select the most commonly
occurring class.

'+' Denotes 1 Nearest Neighbour
'-' Denotes 6 Nearest Neighbour

Figure 1: Nearest Neighbor and KNN
3.3  Random Forest Algorithm

Random Forest algorithm is ensemble machine learning
technique and belongs from decision tree family [16]. In this
technique data classification is done by constructing the
forest of trees. In training phase it builds the forest of trees
based on data and attributes. After that in testing phase it
classifies data by voting [17] from all trees in that forest. Its
gives quick results and computation as per number of inputs
increased. Figure 2: shows working of Random Forest

Tree 1 Tree 2|
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voting

k
Figure 2: Working of Random Forest

3.4  Multi-layer Perceptrons

Multilayer Perceprtons classifier belongs from the Neural
Network, it also known as feed forward neural network
because it is extension of ANN model of classification. The
ANN have only two layer for classification and number of
layers are of extended to many layers but they are hidden .In
training time of data weights at each layer id stored, based on
the stored weights and the testing data final classification is
done. Figure 3: shows Multilayer Perceprtons.
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Figure 3: Multilayer Perceptrons
3.5 Bagging

Bagging is machine leaning classifier also called as Bootstrap
aggregating, used for classification and feature selection
purpose of data. In training it takes random subset for given
dataset and predict classes and store result, Based on
predications and by averaging or voting it make final
classification in testing data.

4.Experimental Results and Analysis

For the four different datasets of medical data performance is
carried out using five different classification algorithms. The
classification algorithm used for the performance analysis is
described in the previous section. The Current work is
implemented using WEKA (Waikato Environment for
Knowledge Analysis) tool for classification [19] and results
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taken for the different parameters namely: Accuracy,
Execution Time and Mean Absolute Error. The results got in

this experiment for different techniques are described in the
form of table as well as graph. 90.00%
80.00% & Pima
4.1 Datasets 70.00%
For this experiment, three medical datasets are taken into 60.00%
consideration, which are collected from the UCI Repository 50.00%
in ARFF format. These datasets are sufficient for 40.00% i Contact
classification process. Datasets are analyzed under different ’ Lenses
classification technique and parameters. All detailed 30.00%
information about datasets like instances and attributes are 20.00%
iven in Table 1. kd Breast
9 10.00% Cancer
Table 1: Datasets 0.00%
Number of Number
Sr.No. Dataset Instances |of Attributes M Liver
1. |diabetes.arff 768 9 S disorders
2. [contact-lenses.arff | 24 5 @‘3\'
3. |breast-cancer.arff | 286 10 $®'b*
4. |liver-disorders.arff| 345 7

Every dataset contain the different types of data like
numbers, sex, text, age, dates and other domain data points.
Every dataset needed to explore it explicitly because they
having unique attributes and Attribute may be in have values
in discrete form or continuous form. WEKA tool is used for
the analysis of different datasets for classification under the
different classification techniques. For this experiment 10
fold cross validation is adopted in work. WEKA is open
source tool in java for data mining. WEKA itself providing
number of inbuilt data mining technique, so different
operation likes preprocessing, clustering can be performed
easily. In this paper, we have used WEKA to perform the
comparative study of different classification methods on
medical datasets.

4.2 Accuracy

Figure 4: Graph of Accuracy

As per figure 4 is showing the comparison of accuracy for
different algorithms. Figure shows that the KNN is most
effective classifier for different datasets, because KNN gives
the higher accuracy among all algorithms.

4.3 Execution Time

In the analysis of any algorithmic approach, the execution
time is also one important parameter. In this current work, we
have observed the execution time for identifying the efficient
classification algorithm. Table 3 is showing the execution
time of different classification algorithms.

Table 3: Execution Time of Classification Algorithms

Accuracy of a classification algorithm or classifier is nothing Classification Algorithm
but the number of correctly classified instances. Table 2 Dataset NN_eahrESt Bagging PM““”tayer R'f”doin KNN
shows the accuracy of different classification algorithm. : elghuors ercepirons, Fores
Accuracy of classifier is given by diabetes.arff 0.0 0.6 3.0 0.3 0.0
Correctly Classified Objects contactlenses.arff 0.0 0.0 0.6 0.2 0.0
Accuracy = Y el . J breastcancer.arff 0.0 0.3 5.0 0.3 0.0
Total Number of Objects liver- 0.0 05 6.5 03 0.0
disorders.arff
Higher the accuracy, that classifier is more effective.
Table 2: Accuracy of Classification Algorithms
Classification Algorithm
Dataset |Nearest |Bagging |Multilayer [Random [KNN
Neighbors Perceptron [Forest
s
diabetes.ar|70.5729 %76.4323 %|75.9115 %|75.7813 %|77.0833 %
ff
contact- 62.5 % 75% |70.8333 %|79.1667 %|79.1667 %
lenses.arff
breast- 65.7343 %|68.8811 %|64.6853 %|67.8322 %|72.3776 %
cancer.arff
liver- 62.6087 %|65.5072 %| 64.058 % (65.5072 %|67.5362 %
disorders.a
rff
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Figure 5: Execution Time of Different Algorithms

Figure 5, is showing the execution time of different
classification algorithms. As figure shows KNN is efficient
classification algorithm and as per results the Multilayer
Perceptron algorithm is worst among the all other algorithms.

4.4 Mean Absolute Error (MAE)

MAE actually shows the efficiency capability of an
algorithm. If the value of MAE is less, then classifier is
efficient and capable. Table 4, is shows the mean absolute
error of different algorithms in classification

Table 4: Mean Absolute Error for Classification Algorithms

Classification Algorithm
Dataset Nearest [Bagging | Multilayer |Random| KNN
Neighbors Perceptrons| Forest

diabetes.arff 0.2934 | 0.3089 0.283 |0.2913|0.2819

contactlenses. 0.25 0.2602 | 0.2072 |0.2087 | 0.22
arff

breastcancer. 0.3427 | 0.3806 | 0.3552 |0.36320.3257
arff

liver-disorders.arff 0.3739 | 0.4379 | 0.3648 |0.3995[0.3211
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Figure 6: Mean Absolute Error of classification Algorithm

Figure 6, is showing the mean absolute error of different
algorithms. As the MAE value in case of KNN algorithm is
minimum that shows the accurate prediction capability of the
algorithm and as per results the bagging algorithm is worst.

5.Conclusion

In this paper, the analysis the performance of different
classification algorithms are Nearest Neighbors, Random
Forest, Bagging, Multilayer Perceptrons and KNN based on
three different parameters called accuracy, mean absolute
error, execution time and analysis for four different medical
datasets. The results we got in analysis show that the KNN is
the efficient classification algorithm and Bagging is the worst
algorithm for the classification.
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