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Abstract—The Concept of classification and learning will suit 
well to medical applications, especially those that need complex 
diagnostic   measurements. Therefore classification technique can 
be used for cancer disease prediction. This approach is very 
much interesting as it is part of a growing demand towards 
predictive diagnosis. From the available studies it is evident that 
classification and learning methods can be used effectively to 
improve the accuracy of predicting a disease and its recurrence. 
In the present work classification techniques namely Support 
Vector Machine [SVM] and Random Forest [RF] are used to 
learn, classify and compare cancer disease data with varying 
kernels and kernel parameters. Results with Support Vector 
Machines and Random Forest are compared for different data 
sets. The results with different kernels are tuned with proper 
parameters selection. Results are analyzed with confusion matrix.  

Keywords- Support Vector Machine, Random Forest, Radial 
Basis Function, Sigmoid. 

I.  INTRODUCTION  
Cancer disease prediction involves more than one physician 

from different specializations. This needs different biomedical 
markers and multiple clinical factors like the age, general 
health of the patient, its location, type of cancer, the grade and 
size of the tumor. Cell based, patient based and population 
based information all must be carefully considered by the 
attending medical practitioner to come out with a reasonable 
prediction. It is not so easy even for the most skilled technician 
to do. Both physicians and patients need to face same 
challenges when it comes to the matter of cancer prevention 
and cancer prediction. Family history, age, diet, weight, habits 
like smoking, heavy drinking, and exposure ultra violet 
radiations, radon, asbestos plays a major role in predicting an 
individual’s risk for developing cancer. These conventional 
clinical, behavioral parameters and environment may not be 
sufficient to make better predictions. To predict the disease we 
need some specific molecular details about either the tumor or 
the patient’s genetic status. With the speedy development of 
the proteomic, genomic and imaging technologies, this 
molecular scale information about patients or tumors is now 
can be readily acquired.  

  Many attempts to predict the cancer disease exist such as 
decision trees, expert systems, neural networks and genetic 

algorithms etc. However, little significant work has been 
performed to optimize the parameters of the svm model and 
compare the results with one of the other powerful learning 
techniques. 

  In [1] different novel algorithms are presented for cancer 
disease prediction. The paper establishes that the concept of 
support vector is good for better predictions. 

  In [2] micro array cancer data sets are used for predicting 
the cancer disease with random forest and support vector 
machine. It establishes that these techniques yield better results 
with smaller number of genes. 

  In [3] support vector machine are used to predict the 
different levels of cancer growth. It proposes the optimum size 
for training sets. 

It is evident from the past studies that support vector 
machine and random forest are the better learning techniques 
for the cancer disease diagnosis. Also they yield much better 
results with proper parameters selection and size of training 
data sets. 

    Section II A discusses about the Support Vector Machine 
in detail, Section II B about the Random Forest, Section II C is 
about the data set used, Section III A discusses about 
experiment setup and Section III B about the actual 
experiments and Section III C is on discussions about results 
obtained. 

II. CLASSIFICATION TECHNIQUES USED 

A. Support Vector Machine 
The technique of empirical data modeling is applicable to 

many engineering applications. In empirical data modeling an 
induction process is used to build up a model of the system, 
from which it can deduce responses of the system which are to 
be tested or observed. The observational nature data obtained is 
finite and taken as a sample. This sampling is non-uniform and 
due to the high dimensional nature of the problem data, the 
input space will be in a   sparse distribution. As a result the 
problem is wrongly presented. 

    Neural network approaches have suffered problems with 
generalization producing models that get over fit with the data. 
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This is a result of the optimization algorithms used for 
statistical method and parameter selection to select the best 
model. Other learning techniques like decision trees, expert 
systems and AII were used to predict. This problem of 
prediction and prognosis can be better solved with machine 
learning and classification support vector machine technique 
which implements classification. Machine Learning is a 
concept  under Artificial Intelligence and it is concerned with 
the development of techniques and methods which enable the 
system  to learn from the available data. This means the 
development of algorithms which enable the machine to learn 
from available data and perform tasks and activities of testing 
the new data. Machine learning works closely with statistics in 
many ways. There are many techniques and methodologies  
developed for machine learning tasks [6]. Support Vector 
Machine is one of the machine learning techniques. Support 
Vector Machine (SVM) was first introduced in 1992, by Boser, 
Guyon, and Vapnik in COLT-92. Support vector machines 
which are used for classification and regression are a set of 
related supervised learning methods [6]. These machines 
belong to a generalized family of linear classifiers. In another 
terms, Support Vector Machine is a classification and 
regression prediction tool that implements machine learning 
concepts to maximize predictive accuracy which avoids over fit 
to the data. A better learning technique must always avoid over 
fit of the data.  

    Support Vector machines are defined as systems that use 
hypothesis space of a linear function in a bigger dimensional 
feature space. These systems are trained with a learning 
algorithm from optimization theory that uses a learning bias 
taken from the theory of statistical learning. Support vector 
machine was earlier famous with other communities but now it 
is playing an important role in machine learning research. This 
technique also used in many other critical domains. SVM 
becomes more important while using pixel maps as input; the 
accuracy of SVM is comparable to neural networks with 
extended features in a handwriting recognition task [7]. SVM is 
also being used for many applications, such as face analysis, 
hand writing analysis, engineering, business, management and 
many more. SVMs are also being used for pattern classification 
and regression based applications.  

   The Support Vector Machines SVM have been developed 
by Vapnik [8] and are popular due to many challenging 
features and better empirical performance. The methodology of 
SVM uses the Structural Risk Minimization (SRM) principle, 
this is superior [9] to traditional Empirical Risk Minimization 
(ERM) principle, being used by conventional neural networks. 
ERM technique tries to minimize the error on the training data 
but SRM tries to minimize an upper bound on the expected 
risk. This difference makes SVM to work with a better ability 
to generalize. This is always the goal of statistical learning. 
SVMs were developed basically to solve the classification 
problem, but currently they are also being used to solve 
regression problems [10].  

   Fig. 1 shows an over fitting classifier where data is 
overlapping with training data. Fig. 2 shows a better classifier 
where there is almost no overlapping. 

 

 
Figure 1.  Over Fitting Classifier 

 

Figure 2.  Better Fitting Classifier 

 
Methodology used in SVM: 

   Classification technique usually separates data into two 
different data sets one training and the other testing sets. Every 
instance in the training set contains one target value and several 
attributes  or features. SVM produces a model using the 
training data and their features which in turn will predicts the 
target values of the test data given only the attributes of the 
input test data. 

In machine learning, classifying data is the main job. With 
some given input training data points each belong to one of two 
classes, the job is to decide which class a new data point will fit 
without overlapping. In support vector machines, every data 
point is considered as a p dimensional vector where a vector 
means a list of p values. We must know whether we can 
separate such points with a (p − 1) dimensional hyper plane. 
This approach is  called as a linear classifier. There may be 
several hyper planes that might classify the data. We need to 
choose one reasonable choice as the best hyper plane. This 
hyper plane represents the largest separation or margin between 
the two classes. So we select the hyper plane one for which the 
distance from it to the nearest data point on each side is 
maximum. Such a hyper plane is known as the maximum 
margin hyper plane and the linear classifier it defines is called 
as a maximum margin classifier or otherwise, the preceptor of 
optimal stability. 

    With a training set of instance label pairs of sample 
training data (xi, yi),i = 1…l where xi ε Rn and y ε {1,-1}l, the 
support vector machines SVM (Boser et al., 1992; Cortes and 
Vapnik, 1995) applies optimization technique. The function ǿ 
maps the training vectors xi into a higher  dimensional space. 
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SVM finds a linear separating hyper plane with the maximal 
margin in this higher dimensional space. The function used K 
(xi, xj) = ǿ (xi)T ǿ (xj) is called the kernel function. There are 
many kernels have been proposed but following are four basic 
kernels that are in use: 

    The sequence of steps for Classification with SVM 
includes data preprocessing with categorization of features and 
proper scaling. The next steps include selection of kernel 
function and cross validation. 

B. Random Forest 
  Random Forest is another classification technique; it is a 

collection of a group of tree predictors. Here each tree depends 
on the values of a vector independently with the same 
distribution over all trees in the forest. Error with 
generalization converges as the number of trees in the forest 
becomes more. The error associated with generalization of this 
classifier primarily depends on the strength of the individual 
trees in the forest and the correlation between the trees. With a 
random selection of features to split each node results error 
rates that can be compared. This Random Forest [16] is good 
even with greater noise. The internal working of this technique 
make better internal estimates monitor error, strength, and 
correlation. These are then used to show the response to 
increasing the number of features used in the splitting. Internal 
estimates can also be used to find variable importance. These 
concepts are also applied to regression functionality of the 
technique. 

C. Datasets Used 
The template is used to format your paper and style the text. 

All margins, column widths, line spaces, and text fonts are 
prescribed; please do not alter them. You may note 
peculiarities. For example, the head margin in this template 
measures proportionately more than is customary. This 
measurement and others are deliberate, using specifications 
that anticipate your paper as one part of the entire proceedings, 
and not as an independent document. Please do not revise any 
of the current designations. 

A duke breast cancer data set is chosen for experiments. 
Training data set with few records is as shown in the following 
Table I. 

TABLE I.  TRAINING DATA 

 
    Testing data set with four records is as shown in the 
following Table II. 
 
 
 

TABLE II.  TESTING DATA 

 

III. EXPERIMENTAL SETUP AND RESULTS 
A duke breast cancer data set is chosen for experiments. 

This data set is classified with support vector machine and 
Random Forest. The results are analyzed with a prediction 
analysis technique called confusion matrix. The results with 
different parameters are tuned and parameters selections for 
optimal classification results are automated.  

A. Setups 
Implementation is done with SVM tool on Mat lab with 

Microsoft VC++ compiler installed over it. Training data and 
testing data are formatted into svm tool format using read call 
then train feature takes formatted data as an input and 
generates a model of classifier. This model is a statistical 
model.  The varying types of input parameters like kernel 
functions. Different training models are created using different 
kernel functions like Linear, Polynomial, RBF and Sigmoid.  
 
    Implementation is also done with RF tool on Mat lab with 
Microsoft VC++ compiler installed over it. Same duke breast 
cancer data set is used to carry out experiments. Training data 
and testing data are formatted into random tool format using 
then trained to generate a model of classifier. This model is a 
decision tree based model. Given as an input data set for 
prediction the tool classifies the given test data using the input 
model. The results of classification are presented as 
percentage of accuracy.  

B. Results 
    The results obtained with both the techniques with breast 

cancer data set are tabulated shown in Table III. 

TABLE III.  CLASSIFICATION RESULTS 

 
   Table IV presents the analysis of the results in the form a 

confusion matrix. Confusion matrix presents test data as versus 
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predicted data as shown in Table 3.2.2. This matrix represents 
how many times true is being predicted as true, true as false, 
false as true and false as false. This is helpful in analyzing the 
results obtained with a dataset. 

Results obtained for duke data set with SVM Classification 
and the computed confusion matrix for the above results is 

Confusion Matrix (Cm): 

TABLE IV.  CONFUSION MATRIX 

 T F 

T 0 0 

F 1 3 

 

C. Discussions 
Results obtained for different cancer disease data sets with 

SVM and Random Forest using different kernel functions like 
linear, polynomial, radial basis and sigmoid  are tabulated. It 
can be observed that there is a varying accuracy of 
classification with different probabilistic estimate with 
different kernel function.  

Results are observed much better with Radial basis function 
with SVM and in some cases results are comparable with 
Random Forest technique.   

IV. CONCLUSION AND FUTURE WORK 
   It is concluded that varying results are obtained with svm 
classification technique with different kernel functions. Each 
kernel has its own parameters. A function call is incorporated 
to tune kernel parameters for best accuracy possible with that 
kernel. For data sets like duke and colon, random forest 
technique is yielding results comparable with parameter tuned 
svm results. The results are better analyzed with confusion 
matrix. This work can further be extended with other new 
kernel functions and other classification techniques.    
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