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Abstract: This Support Vector Machines (SVM) as well as Artificial Neural Networks (ANNs) is very powerful tools
for classification, which can be used for pattern recognition and regression analysis. They are being used in a large
array of different areas such as medicine, education, agriculture, climate etc. Numerical databases are widely used in
almost every field of research. In this thesis, comparative study of Support Vector Machine with Artificial Neural
Network using numerical datasets has been done. Basic information about ANN, including description of pattern
recognition networks using feed-forward Learning Algorithm, has also been introduced as well as information about
various kernels of SVM. Finally the classification comparison of numerical datasets using accuracy, CPU time,
training time and testing time has been done. Classification has been done in two versions: using ANN and SVM.
Both versions have been tested and their results of comparison are compared and presented here.
Keywords: support vector machine, artificial neural network.
I. INTRODUCTION
The aim of this paper is to compare SVM and artificial neural network, investigating whether neural networks
are competitive with support vector machine according to accuracy and time. Classification is one of the oldest and the
most important method of data mining. There are two types of classification, one is supervised and other one is
unsupervised. Supervised classification has many techniques. Support vector machine and artificial neural network are
most popular techniques of classification. So, problem is to find out better technique between SVM and ANN.
Now a days, there are vast amount of data being stored in databases across the globe. Data mining offers
promising ways to uncover hidden patterns from such amount of data. These hidden patterns can probably be used to
predict future behaviour. Classification in the data mining is one of the tasks to uncover these hidden patterns. The input
for the classification is the training datasets, whose class labels are already known. Many approaches have been
introduced to solve the classification problem. SVM is considered as one of the most robust and efficient methods among
all well-known algorithms for classification. It is the powerful algorithm used for supervised learning, and is widely used
in classification problems [9, 10]. The major limitation of SVM is its low speed in the training and the test phases. To
overcome this limitation, several researches have been proposed. Several researches have been done to reduce the
computational cost by reducing the number of support vectors directly. But these efforts had not been able to give high
accuracy. However, some other approaches have been used to cope with this problem. Neural Network is one of the
approaches to solve this problem.
Motivation: Consider a market scenario, having two types of markets. One market is for middle class men and
other for higher class. Manager of market does not have time to manually check the details and put the customer in one
of the two categories. The manager may adopt some classification technique to automatically predict the class of a new
customer by the old databases of the customers.
The remainder of this paper is organized as follows. Section 2 will review some work related with Support
vector machine and Artificial neural network. Section 3, shows result of comparison between Support vector machine
and Artificial neural network; and Section 4 reports conclusion.
II. BACKGROUND
In data mining, classification is one of the most popular tasks with wide variety of applications. Many
algorithms have been presented to produce an accurate and efficient classifier. All these algorithms are worked on single
table as an input but in real world applications, data is stored on multiple tables. There have been many techniques for
classification as Neural Networks and Support Vector Machines. However, they can only be applied to data in single
table. The conversion of the multiple tables to single table is very difficult and expensive. So, Multi-relational
classification which uses weighted voting technique can be applied to combine classifiers to get class label based on the
contribution of tables [6, 9].
SVM classifier is a powerful classifier for the classification task of data mining. SVM is based on statistical
learning theory and used to find the optimal separating hyperplane between two classes. Optimal hyperplane is the one
giving maximum margin between training examples of different classes. SVM converts the original data point to
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dimensional space and the data point is viewed as a dimensional vector. The main aim of the SVM is to predict which
class a new data point will be in. There are many hyperplanes that may classify the data. The best hyperplane is the one
which has largest separation margin between two classes. We choose this hyperplane because the distance from the
nearest point on the each side is maximized. This hyperplane is known as maximum-margin hyperplane or optimal
hyperplane. By this hyperplane, the linear classifier is defined known as maximum margin classifier. Fig 1 is showing the
concept of SVM.

Fig.1-Support Vector Machine [14].

Fig. 2.

Network diagram of ANN classification problem [11].

As we know, kernel method is used in SVM for pattern analysis and detects the types of relations. Kernel SVM
requires evaluating the kernel for a test vector and each of the support vectors. Intersection kernel SVM and additive
kernel SVM are introduced in [2, 5], which are independent of number of support vectors and gives more efficient
classification than kernel SVM. SVM separates the class by parallel hyperplane but in some problems, the parallel
hyperplane cannot be able to separate the classes. So, the concept of nonparallel hyperplane is introduced in [12].
Originally SVM was designed for binary classification but in the real world, the problems have multiple classes. This
problem can be solved by constructing and combining several binary classifiers. Chen and Chen [1] used multiple simple
classifiers to approximate the SVM for classification problem. The SVM is one of the best techniques and also gives high
accuracy and efficiency compared to other techniques of classification. As the problem become complex, the
computational cost of SVM increases. The major drawback of SVM is its computational cost. There are many
approaches which can be used to reduce the cost. Decision tree can be applied to speed up the SVM in test phase. This
approach has focused on reducing the number of test datapoints to be used in classification [4]. Another approach is
based on adaptive genetic algorithm to optimally reduce the solutions for SVM by selecting vectors from the trained
dataset. These datasets consist of the support vectors which best approximates the original discriminant function [3].
ANN can also be used to improve SVM’s efficiency. ANN consists of three layers: the input layer, the hidden
layer, ant the output layer the input layer take the inputs, then forward to hidden layer (one or more) and finally to output
layer to produce decision function. Figure 2 shows the concept of neural network. ANN can be used such as multilayer
perceptron, recurrent neural network, radial bases function neural network, etc. These neural networks are applied to
SVM to speed up the process of classification. The complexity of NN in the learning is generally less compared to that of
SVM. When neural network is applied on the test phase of SVM, it reduces the complexity of SVM by approximating the
number of support vectors. When NN is applied to training phase, pre-partitioning of the set of support vectors can be
done to reduce the time complexity.
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III. COMPARING SVM AND ANN
This section compares SVM and ANN, and explains the Methodology.
A. Compared method
We focused on classification tasks. For SVMs, we tested the standard c- SVM, the rbf kernel or linear kernel.
B. Software used
We used the LIBSVM [a library for support vector]. For comparison with NN, we resorted to a matlab
implementation. For NN, we used nprtool and MATLAB implementation.
C. Datasets
Several benchmark datasets from the University of California at Irvine (UCI) repository were used for the
comparison, namely diabetes, heart, musk and statlog. The spect dataset from “A library of support vector machine” was
also used.
D. Methodology
Step 1: We have taken the numeric datasets to compare the performances of Support Vector Machine and Artificial
Neural Network.
Step 2: Create interface between LIBSVM 3.20 and MATLAB 7.10, as Support Vector Machine is not by default in
MATLAB 7.10.
Step 3: Create M-file to classify the datasets using Neural Network.
Step 4: Results by Artificial Neural Network have been observed.
Step 5: Transform the datasets in LIBSVM format (csv format), to input to support vector machine.
Step 6: Create M-file to classify the datasets using Support Vector Machine.
Step 7: Results of support vector machine have been observed.
Step 8: Results are compared to check which one performs better
.
E. Experimental results
The Figures presents a comparison of the best results achieved by each method. It appears that much better
results in classification were obtained using SVM than ANN. It also seems that SVMs are more resistant to insufficient
data amount, because even for small set of integer datasets results were satisfactory. That cannot be said about ANN,
which gives less accuracy as compared to SVM in integer datasets.
• Accuracy
Accuracy is the proximity of measurement results to the true value; precision, the repeatability, or reproducibility
of the measurement. In the fields of science, engineering and statistics, the accuracy of a measurement system is the
degree of closeness of measurements of a quantity to that quantity's true value. Accuracy of Support vector machine is
always better than artificial neural network in classification of integer datasets. Comparison of Accuracy using SVM and
ANN is presented in figure 3.

Fig. 3. Comparison ofAccuracy.
•

CPU Time
CPU time (or process time) is the amount of time for which a central processing unit (CPU) was used for
processing instructions of a computer program or operating system. The amount of time the CPU is actually executing
instructions. During the execution of most programs, the CPU sits idle much of the time while the computer fetches data
from the keyboard or disk, or sends data to an output device. This CPU time is the time used by the matlab to fetch data
from datasets, process and gives results of classification. Comparison of results for CPU time by SVM and ANN are
presented in figure 4.
• Training Time
Training time is the time in which the machine trains the network or prepares the model to perform
classification task. In figure 5, comparison of Support vector machine and artificial neural network is presented.
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• Testing Time
Testing time is defined as the time taken by machine to predict the class label of the datasets. In this dissertation,
we have used two class labels using SVM and ANN. Figure 6 is showing the results of prediction time taken by Support
vector Machine and Artificial neural network.

Fig 4: Comparison of CPU time.

Fig 5: Comparison of training time.

Fig 5: Comparison of training time..
SVM performed significantly better than Neural Network in the Accuracy and CPU time. Support Vector
Machine classifies the data with the help of support vectors and Neural Network classifies the data with the help of
hidden nodes. Number of support vector and Number of hidden nodes are equal.
IV. CONCLUSIONS
Experimental results indicate that support vector machine performed significantly better than Neural Network
when talk about accuracy. It is observed that Support Vector Machine performed significantly better than Neural
Network in the CPU time also. In the datasets below 5000 tuples, the CPU time takes by Support Vector Machine is
approximately equal to time taken by Neural Network. If the number of features or attributes is less, then Neural
Network takes less time than SVM but if Number of features is large, then SVM takes less time than Neural Network. In
the datasets above 5000 tuples, the CPU time taken by Support Vector Machine is always less than time taken by Neural
Network.
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SVM perform best in classification when talk about accuracy. CPU time is divided into two times: training time,
testing time. Experimental results indicate that support vector machine performed significantly better than Neural
Network when talk about training time but in testing Neural Network performs better. In the Neural Network, number of
hidden nodes is already decided but support vector machine generates number of support vectors by the model produced
by training process itself. For the comparison of Neural Network and Support Vector Machine we used equal number of
hidden nodes in Neural Network and number of Support Vectors in Support Vector Machine. At last we analyse that
overall SVM is better than Neural Networks. But in testing time Support Vector Machine’s performance is not good than
Neural Network.
So we can conclude that SVM perform better then Neural Network in all scenarios except testing time.
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