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Abstract 
Breast cancer is an all too common disease in women, 
successfully predicting and classifying it is a dynamic 
research issue. Various measurable and machine learning 
systems have been utilized to create different bosom tumor 
forecast models. Among them, Support vector machines 
(SVM) have been appeared to outflank numerous related 
methods. However, there have been very few studies 
focused on examining the classification performances of 
different classification algorithms. Along these lines, the 
point of this paper is to completely evaluate the expectation 
execution of SVM, K-Nearest Neighbors, Gaussian Naive 
Bayes and Classification and Regression trees (CART) on 
breast cancer dataset. The breast cancer dataset (Wisconsin 
Breast Cancer (WBC)) was taken from UCI Machine 
Learning Repository, place for machine learning and 
insight frameworks. The classification accuracy, precision, 
F-measure, of various classification algorithms are looked 
at. The trial comes about demonstrate that SVM classifier 
can be the better decision for classification, where accuracy 
of the algorithm is improved by tuning the parameters of 
the dataset. 
Keywords-Machine Learning, CART,Gaussian Naive 
Bayes, K nearest neighbors, Support Vector Machine 
 
1. INTRODUCTION 
 
Breast cancer has been known to be an important 
research problem in the healthcare communities. This 
cancer develops in the woman breast tissue [1]. There 
are various risk factors for breast cancer including 
,bulkiness , being lethargic,, drinking alcohol, 
hormone replacement therapy during menopause, 
ionizing radiation, early age at first menstruation, 
having children late or not at all, and older age. 
 
There are various types of breast cancer, at various 
stages, levels, and genetic marks. Hence, it would be 

very useful to have a system that would allow early 
detection of type of cancer and therefore prevention 
which would add on to the survival rates for breast 
cancer. 
 
The paper discusses a number of different statistical 
and machine learning measures that have been 
applied to develop breast cancer prediction models, 
such as Naïve Bayes, CART,, K-nearest neighbor and 
Support vector machine methods [2–9]. 
 
Enhancing the cause, studies have shown that SVM 
works the best in developing the model. 
 
The achieved dataset for breast cancer prediction is 
mostly imbalanced, with the minority class 
containing a small number of patients with cancer 
and the majority class containing a large number of 
patients without cancer. This means that prediction 
accuracy or classification accuracy are insufficient 
for prediction methods. 
 
The data used in this experiment was obtained from 
the UCI machine learning repository [11] and 
described by Dr. William H. Wolberg. The breast 
cancer data have been used in some research. [14] 
We discussed the effect of 31 characteristic 
parameters on the state of breast cancer and the 
influence of the involved parameter on the 
performance of the SVM models. Wevisualize the 
data using density plots to get a sense of the data 
distribution .At the same time, the comparison 
between the performance of SVMs and other 
techniques was performed using these data. The 
problem is to predict the state of breast cancer. In this 
database, there are 569 pieces of samples, and every 
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sample is expressed by 31 characteristic parameters.  
 
Therefore, our research goal is to collate SVM,KNN , 
CART and Gaussian NB. Their performance will be 
computed by various evaluation metrics, including 
the classification accuracy, F-measure, and classifier 
training time. Hence, the findings of this paper 
should allow further researchers to easily choose the 
most capable baseline technique that must provide 
the optimal prediction performance for future 
comparison. 
 
 
2. LITERATURE SURVEY 
 
Machine learning, a branch of artificial intelligence, 
is a scientific discipline concerned with the design 
and development of algorithms that allow computers 
to evolve behaviors based on empirical data, such as 
from sensor data or databases 
 
Survey of ML applications in breast cancer prediction  
 
A broad pursuit was directed significant to the 
utilization of ML procedures in disease vulnerability, 
repeat and survivability expectation. Two electronic 
databases were gotten to be specific PubMed, 
Scopus. Because of the tremendous number of 
articles returned by the inquiry inquiries, assist 
investigation was required so as to keep up the most 
pertinent articles. The significance of every 
production was surveyed in light of the catchphrases 
of the three prescient assignments found in their titles 
and modified works. In particular, in the wake of 
perusing their titles and modified works we just 
chose those productions that review one of the three 
foci of tumor forecast and included it in their titles. 
The greater part of these examinations utilizes 
diverse sorts of information: genomic, clinical, 
histological, imaging, statistic, epidemiological 
information or blend of these. Papers that attention on 
the forecast of bosom tumor improvement by 
methods for ordinary factual strategies (e.g. chi-
square, Cox relapse) were avoided as were papers 
that utilization methods for tumor characterization or 
ID of prescient components. As indicated by [3] and 
their review in view of ML applications in bosom 
disease expectation, we noticed a fast increment in 
papers that have been distributed in the most recent 
decade. In spite of the fact that it is difficult to 
accomplish an entire scope of the writing, we trust 
that a critical number of applicable papers were 
extricated and are exhibited in this survey. As said 
above, from the underlying gathering of papers we 
chose an agent list that takes after an efficient 
structure. In particular, we chose these examinations 

that make full use of ML strategies and information 
from varied sources keeping in mind the end goal to 
foresee the positive result. We concentrated mainly 
on things that have been distributed in the most 
recent years as result to display the best in class in 
this field. 
 
3.  PROPOSED MODEL 
 
Experimental Procedure 
 
The experimental procedure is based on the following 
steps. 

1. First of all, the given dataset is divided into 
90% training and 10% testing sets based on 
the 10-fold cross validation strategy [38]. 

2. In the second step we visualise the data 
using density plots to get a sense of the data 
distribution. 

3. Finally, the testing set is fed into the 
constructed classifiers prior to examination 
of their classification accuracy, precision, 
and F-measure rates.  

4. Furthermore, the classifier training times are 
also compared to analyse the computational 
complexities of training different 
classifiers.A graph is plotted to compare 
performance of SVM, CART, KNN and 
Gaussian Naive Bayes. 
 

We also examine whether performing feature 
selection to filter out unrepresentative features from 
the chosen dataset can make the classifiers perform 
better than the ones without feature selection. 
 
Experimental Setup 
 
The Dataset 
 
In this paper, a breast cancer datasets is used, which 
is available from the UCI machine learning 
repository (available at: http://archive.ics.uci.edu/ml/) 
This a relatively small scale dataset, which is 
composed of 569 data samples and each data sample 
has 31 different features. 
 
The Classifier Design 
 
There are four single classifiers, namely, linear SVM, 
CART, KNN and Gaussian Naive Bayes. In addition, 
to evaluate the performance of the different SVM 
classifiers, in addition to the classification 
accuracy,precision, and the F-measure rate, the time 
that is spent training each classifier is also compared. 
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Working of the proposed system 
 
The working of the system is depicted as follows: 
 

 
Fig 1.Flowchart of system 

 
4. Implementation of algorithms 
 
CART 
 
CART follows a tree-structured classification scheme 
where the nodes represent the input variables and the 
leaves correspond to decision outcomes. DTs are one 
of the earliest and most prominent ML methods that 
have been widely applied for classification purposes. 
Based on the architecture of the DTs, they are simple 
to interpret and “quick” to learn. When traversing the 
tree for the classification of a new sample we are able 
to conjecture about its class. The decisions resulted 
from their specific architecture allow for adequate 
reasoning which makes them an appealing technique. 
 

 
Fig 2. CART  

 
SVM 
 

Support vector machines (SVMs), first 

introduced by Vapnik [20], have shown 

their effectiveness in many pattern 

recognition problems [19], and they 

can provide better classification 

performances than many other 

classification techniques. 

 

An SVM classifier performs binary 

classification, i.e., it separates a set 

of training vectors for two different 

classes (x1, y1), (x2, y2),…, (xm, ym), 

where xi ∈ Rd denotes vectors in a d-

dimensional feature space and yi ∈ {-

1, +1} is a class label. The SVM model 

is generated by mapping the input 

vectors onto a new higher dimensional 

feature space denoted as Φ: Rd → Hf 

where d < f. Then, an optimal 

separating hyperplane in the new 

feature space is constructed by a 

kernel function K(xi,xj), which is the 

product of input vectors xi and xj and 

where K(xi,xj) = Φ(xi) · Φ(xj). 

 

Fig 3 illustrates this procedure of a 

linear kernel based SVM, which maps 

the nonlinear input space into the new 

linearly separable space. In 

particular, all vectors lying on one 

side of the hyperplane are labelled as 

-1, and all vectors lying on another 

side are labelled as +1. The training 

instances that lie closest to the 

hyperplane in the transformed space 

are called support vectors. The 

number of these support vectors is 

usually small compared to the size of 

the training set and they determine 

the margin of the hyperplane, and thus 

the decision surface. 
 

 
Fig 3.SVM 

 
Gaussian Naive Bayes 
 
A Gaussian Naive Bayes algorithm is a special type 
of NB algorithm. It’s specifically used when the 
features have continuous values. It’s also assumed 
that all the features are following a gaussian 
distribution i.e, normal distribution.With real-valued 
inputs, we can calculate the mean and standard 
deviation of input values (x) for each class to 
summarize the distribution. 
 
This means that in addition to the probabilities for 
each class, we must also store the mean and standard 
deviations for each input variable for each class. 
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Fig 4.Gaussian Naïve Bayes 

 
K-Nearest Neighbour 
 
KNN can be used for both classification and 
regression predictive problems. However, it is more 
widely used in classification problems in the 
industry. To evaluate any technique we generally 
look at 3 important aspects: 
 
1. Ease to interpret output 
 
2 .Calculation time 
 
3. Predictive Power 
 

 
Fig 5.KNN 

 
5. EXPERIMENTAL RESULTS 
 
In this section, the results of the classification are 
reported. To apply our classifiers and evaluate them, 
we apply the 10-fold cross validation test which is a 
technique used in evaluating predictive models that 
split the original set into a training sample to train the 
model, and a test set to evaluate it. 
After applying the pre-processing and preparation 
methods, we try to analyse the data visually and 
figure out the distribution of values in terms of 
effectiveness and efficiency. 
 

4.1 Density Plots 
 

Fig 6 (a). Gaussian Distribution 

 
4.2. Effectiveness 
 
In This section, we evaluate the effectiveness of all 
classifiers in terms of time to build the model, 
correctly classified instances, incorrectly classified 
instances and accuracy. The results are shown in 
Fig.6(b)  
 

 
Fig 6 (b) Efficiency comparison 

 
In order to better measure the classification 
performance of classifiers, we evaluate the accuracy 
of our classifier in terms of: 
 

● The F measure (F1 score or F score) is a 
measure of a test's accuracy and is defined 
as the weighted harmonic mean of the 
precision and recall of the test. 

● Precision = (1 – Error) = (TP + TN)/(PP + 
NP) = Pr(C), the probability of a correct 
classification 

● Sensitivity measures the proportion of 
positives that are correctly identified as such 
(e.g. the percentage of sick people who are 
correctly identified as having the condition). 

 
The results are shown in Fig. 7  
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Fig 7 Scaled algorithm comparison 

 
4.2. Efficiency 
 
Once the predictive model is built, we can check how 
efficient it is. For that, we compare the accuracy 
measures based on precision, recall, F1- score values 
for CART, SVM, Gaussian NB and k-NN as shown 
in Table-3.To better understand efficiency, Fig. 3 
presents the classification report of our classifiers that 
better illustrate the precision of each classifier. It 
gives a graphical graph that illustrates the 
performance of different classifiers. 
 

 
Fig 8.Classification Report of CART 

 
Fig 9.Classification Report of GNB 

 
Fig 10.Classification Report of KNN 

 
Fig 11.Classification Report of SVM 

 
From the above plots we can easily select optimal 
models and discard others to best classification. Since 
Confusion matrices represent a useful way for 
evaluating classifier, each row of Table 4 represents 
rates in an actual class while each column shows 
predictions. 
 
CONCLUSION AND FUTURE SCOPE 
 
To analyze medical data, various data mining and 
machine learning methods are available. An 
important task in the field of machine learning is to 
build accurate and computationally streamlined 
classifiers for Medical applications. In this study, we 
employed four main algorithms: SVM, NB, K-NN 
and CART on the Wisconsin Breast Cancer (original) 
datasets. We tried to compare efficiency and 
effectiveness of those algorithms in terms of 
accuracy, precision, recall and F-measures to find the 
best classification accuracy. of SVM reaches and 
accuracy of 97.13% and outperforms, therefore, all 
other algorithms. In conclusion, SVM algorithm has 
proven its efficiency and accuracy in breast cancer 
diagnosis and has achieved the optimum performance 
in terms of precision and low error rate. 
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