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ABSTRACT
Aim: The major goal of this research is to improve the accu-
racy of the Decision Tree (DT) and Support vector machine 
(SVM) algorithms and compare their efficiency in detecting 
breast cancer tumors. Materials and Methods: This work de-
pends on the data obtained from the UCI Machine Learning 
Repository and used to acquire the data sets for the research 
of Innovative breast cancer prediction using machine learning 
algorithms. The sample size of breast cancer prediction involves 
two groups: Decision tree (N=20) and Support vector machine 
(N=20) according to clincalc.com by keeping 0.05 alpha er-
ror-threshold, 95% confidence interval, enrollment ratio as 0:1, 
and 80% G power. The accuracy, sensitivity, and precision are 
calculated using MATLAB software. Result: The accuracy of the 
DT is 83.83% (p<0.001) while the accuracy rate of the Support 
vector machine is 97.50%. The Decision tree outcomes have a 
sensitivity and precision rate of 87.46% (p<0.001) and 84.13% 
(p<0.001) respectively, whereas the Support vector machine 
sensitivity and the precision rate are 95.83% and 100% respec-
tively. Conclusion: Support vector machine algorithm per-
formed significantly better with improved accuracy of 97.50% 
for breast cancer prediction.
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INTRODUCTION
Breast cancer is a type of cancer that is most com-

monly seen in women. It is only next to lung cancer 
as the major cause of death among women. Machine 
learning techniques play an important role in the early 
detection of breast cancer (Goyal and Trivedi 2020). 
Machine learning is the study of various algorithms 
and techniques that are used by computers to perform 
specific tasks without providing any specific instruc-
tions (Saranya and Sasikala 2020). The major goal of 
this work is Innovative breast cancer prediction using 
DT and SVM algorithms with improved accuracy and 
comparing them in terms of performance. Data min-
ing techniques are extensively used by researchers to 
extract correct tumor data from databases. The most 
prominent current cancer detection approach is su-
pervised machine learning (Verma and Mishra 2017). 
The most important part is to predict the outcome of 
the disease. If the outcome of the disease can be pre-
dicted, a better treatment can be provided through 
which many lives can be saved. Machine learning 
algorithms can significantly increase the accuracy of 
cancer diagnosis, relapse, and death prediction. Ma-
chine learning is obviously aiding our basic knowl-
edge of cancer development (Cruz and Wishart 2006) 
(Kourou et al. 2015).

About 526 Science direct and 10 IEEE Explorer 
articles were found to be related to this latest work, 
which reported the developed techniques and models 
employing machine learning algorithms such as DT, 
Logistic regression, and SVM. The major goal was 
to analyze the data and consider the best algorithm 
for detecting breast cancer. Performance comparison 
is done over different classifiers SVM, Logistic re-
gression, KNN, DT and NB on the Wisconsin breast 
cancer data set (Ara, Das, and Dey 2021). The results 
showed that the SVM reaches maximum accuracy of 
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96.5% when compared to other classifiers. Research 
work by (Asri et al. 2016) performance comparison 
of different machine learning algorithms in terms of 
accuracy for better prediction of breast cancer. All 
these tests are run in a simulation environment us-
ing the WEKA data mining tool. The SVM shows the 
highest accuracy 97.13% and to transcend other ma-
chine learning algorithms. One of the related works 
by (Chauhan and Swami 2018) is to evaluate the per-
formance of different machine learning algorithms. 
Another related work by (Maglogiannis, Zafiropou-
los, and Anagnostopoulos 2009) in comparison to 
the SVM and ANN, the result showed that the SVM 
algorithm performed better with high accuracy of 
96.91%.Our team has extensive knowledge and re-
search experience that has translate into high qual-
ity publications (Chellapa et al. 2020; Lavanya et al. 
2021; Raj Ret al. 2020; Shilpa-Jain et al. 2021; S et al. 
2021; Ramadoss et al. 2022; Wuet al. 2020; Kalidoss 
et al. 2021; Kaja et al. 2020; Antink et al. 2020; Paulet 
al. 2020; Malaikolundhan et al. 2020) 

The major problem that has motivated to perform 
this research on enhancing the accuracy of machine 
learning algorithms and detecting breast cancer is the 
inefficient early identification of breast cancer by con-
ventional approaches. The fundamental issue with the 
current research is poor accuracy in breast cancer pre-
diction algorithms. The authors were experts in ma-
chine learning and were able to compare the machine 
learning algorithms. The major goal is to analyze and 
compare breast cancer detection techniques using ma-
chine learning algorithms namely the DT and SVM.

MATERIALS AND METHODS
The study was carried out at the University simu-

lation lab, Saveetha School of Engineering, Saveetha 
Institute of Medical and Technical Sciences, Chennai. 
The dataset used in this paper comes from the UCI 
Machine Learning Repository and has been reduced 
using data reduction techniques to achieve the abso-
lute data needed. The data is divided into two groups. 
The sample size calculation was done using previous 
study results (Bharat, Pooja, and Anishka Reddy 2018) 
by clincalc.com by keeping the confidence interval at 
95%, enrollment ratio as 0:1, alpha error-threshold by 
0.05, and power at 80%. For the data acquired from 
the Wisconsin breast cancer data collection, sample 
preparation is done. In this research work of Innova-
tive breast cancer prediction the data acquired from 

the Wisconsin breast cancer data sample preparation 
is done for the DT and SVM algorithms.

Group 1 is the Decision tree with N value 20 and 
group 2 is the Support vector machine with N value 
20, the total sample size is 40. The data sets of DT and 
SVM are exported to a Microsoft Excel document and 
then imported into MATLAB as an input. For train-
ing the source data set, the MATLAB 2021 software 
must be installed on the PC. The sample groups are 
trained using a DT and SVM algorithm by varying 
k-fold cross-validations. For each validation, a confu-
sion matrix containing TP, TN, FP, and FN values are 
obtained. The confusion matrix is used to calculate the 
accuracy (%), sensitivity (%), and precision (%) values.

Statistical analysis
IBM SPSS V26.0 was utilized for statistical analy-

sis in this study. The software compared the accuracy, 
sensitivity, and precision of the DT and SVM algo-
rithm. As the variables are independent of one anoth-
er, an independent sample T-test was performed to 
obtain the mean accuracy, mean sensitivity, and mean 
precision and used to compare performance between 
the two groups. This will provide the values of mean 
accuracy, mean sensitivity, and mean precision for the 
two separate algorithms that will be used for graphical 
representation. There are no dependent variables in 
this study.

RESULTS
In this research work of Innovative breast cancer 

prediction by DT and SVM algorithm on Wisconsin 
breast cancer dataset, results show that support vector 
machine has performed better with improved accura-
cy of 97.50%, the sensitivity of 95.83%, and precision 
of 100% when compared to DT with the accuracy of 
83.82%, the sensitivity of 87.47%, and precision of 
84.13%. Table 1a and Table 1b show the values of ac-
curacy, sensitivity, the precision of DT and SVM re-
spectively. Table 2 shows SVM has less error and no 
standard deviation with improved accuracy when 
compared to the DT. Table 3 shows the results of the 
Independent sample T-test in which there is a statisti-
cally significant difference in accuracy (P<0.001), sen-
sitivity (P<0.001), and precision (P<0.001).

As shown in Figure 1, the Bar chart shows the com-
parison of the DT and SVM accuracy, sensitivity, and 
precision values. It represents the Decision tree having 
lower values in terms of accuracy, sensitivity, and pre-
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cision in comparison with the SVM. Variable results 
with an accuracy of 97.50%, sensitivity of 95.83%, and 
precision of 100% for SVM whereas the results of De-
cision Tree accuracy of 83.82%, sensitivity of 84.47%, 
and precision of 84.83%. Figures 2a and 2b represent 
the confusion matrix of the DT and SVM respectively. 

DISCUSSION
In this research work of predicting breast cancer by 

machine learning techniques, the SVM had the highest 
accuracy (97.50%) in comparison to the DT accuracy 
(83.52%) as shown in Table 2. The sensitivity value for 
the Support vector machine is 95.83% compared with 
the Decision tree algorithm which has 84.47%. The 
precision percentage of the Support vector machine 
is 100% compared with the Decision tree which has 
84.83%. There appears to be a statistically significant 
difference in accuracy, sensitivity, and precision.

Many types of research have demonstrated that no 
single machine learning technique is optimal for all 
types of data. As a result, a comparison of various ma-
chine learning algorithms is required to identify which 
works best for a certain database (Gupta and Gupta 
2018). Related work carried out in recent years by 
(Thomas, Pradhan, and Dhaka 2020) has performed 
comparative analysis for predicting breast cancer The 
results show that SVM is the best predictor for detect-
ing breast cancer with an accuracy rate of 97.14% next 
to Artificial neural networks (M.Elsayad, Elsayad, and 
Elsalamony 2013). Related work by (Telsang and Heg-
de 2020) Support vector machine model had reached 
an accuracy of 96.25% on the Wisconsin breast cancer 
dataset. Similar work done by (Khourdifi and Bahaj 
2018) considered different machine learning algo-
rithms in which the SVM reaches the highest accuracy 

Table 1a
Breast cancer prediction using Decision Tree algorithm.

Sample Accuracy (%) Sensitivity (%) Precision (%) 
1 0.825 0.863636 0.826087
2 0.8 0.826087 0.826087
3 0.85 0.869565 0.869565
4 0.8 0.826087 0.826087
5 0.8 0.857143 0.7822609
6 0.894737 0.952381 0.869565
7 0.825 0.863636 0.826087
8 0.875 0.875 0.7822609
9 0.8 0.904762 0.826087
10 0.85 0.857143 0.869565
11 0.85 0.952381 0.826087
12 0.85 0.863636 0.826087
13 0.8 0.875 0.7822609
14 0.894737 0.826087 0.869565
15 0.825 0.826087 0.826087
16 0.875 0.904762 0.7822609
17 0.8 0.826087 0.826087
18 0.85 0.869565 0.869565
19 0.85 0.904762 0.826087
20 0.85 0.904762 0.826087

Table 1b
Breast cancer prediction using Support Vector Machine Algo-
rithm.

Sample Accuracy (%) Sensitivity (%) Precision (%) 
1 0.975 0.958333 1
2 0.975 0.958333 1
3 0.975 0.958333 1
4 0.975 0.958333 1
5 0.975 0.958333 1
6 0.975 0.958333 1
7 0.975 0.958333 1
8 0.975 0.958333 1
9 0.975 0.958333 1
10 0.975 0.958333 1
11 0.975 0.958333 1
12 0.975 0.958333 1
13 0.975 0.958333 1
14 0.975 0.958333 1
15 0.975 0.958333 1
16 0.975 0.958333 1
17 0.975 0.958333 1
18 0.975 0.958333 1
19 0.975 0.958333 1
20 0.975 0.958333 1

Table 2
Comparison of mean accuracy, mean sensitivity and mean pre-
cision of Decision tree and Support vector machine
Param-
eters

Group  N  Mean  Std. De-
viation

Std. Error 
Mean

Accu-
racy

Decision Tree 20 83.82 0.03192 0.00714
Support Vec-
tor Machine

20 97.50 0.0000 0.00000

Sensi-
tivity

Decision Tree 20 87.46 0.03713 0.00830
Support Vec-
tor Machine

20 95.83 0.00000 0.00000

Preci-
sion

Decision Tree 20 84.13 0.3534 0.00790
Support Vec-
tor Machine

20 100.00 0.0000 0.00000
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Table 3
Independent sample T-test in predicting the accuracy, sensitivity, and precision of breast cancer prediction using Decision tree and 
Support vector machine. There appears to be a statistically significant difference (p<0.001) in both methods.

Param-
eter

Equal Vari-
ances

Levene’s Test for 
Equality of Variances

 T-test for Equality of Means 

F Sig t df Significance 
(one-Sided 

p) 

Mean Dif-
ference 

Std.Error 
Difference

95% Confi-
dence inter-
val (Upper) 

Accuracy Assumed 56.34 <.001 -19.16 38 <.001 -0.1367 0.00714 -0.1223
Not assumed -19.16 19.00 <.001 -0.1367 0.00714 -0.1218

Sensitivity Assumed 26.86 <.001 -10.08 38 <.001 -0.8373 0.00830 -0.0669
Not assumed -10.08 19.00 <.001 -0.8373 0.00830 -0.0663

Precision Assumed 41.07 <.001 -20.08 38 <.001 -0.1587 0.00790 -0.1427
Not assumed -20.08 19.00 <.001 -0.1587 0.00790 -0.1421

Fig. 1. Bar chart representing the comparison of mean accuracy, mean sensitivity and mean precision of breast cancer prediction with 
Decision tree and Support vector machine algorithms. Both techniques appear to produce the same variable results with accuracy 
ranging from 83.83% to 97.50%, sensitivity ranging from 87.46% to 95.83%, and precision ranging from 84.13 to 100%. X-axis: Decision 
tree algorithm vs Support vector machine algorithm, Y-axis: Mean accuracy, mean sensitivity, and mean precision of detection ± 1 SD.

 
Fig. 2a. Confusion matrix of Decision tree for k= 10. True positive 
accounts for 20, false positive accounts for 3, false negative 
accounts for 3 and true negative accounts for 14. The total ac-
curacy was found to be 83.83%.

Fig. 2b. Confusion matrix of support vector machine for k =10. 
True positive accounts for 23, false positive accounts for 0, false 
negative accounts for 1 and true negative accounts for 16. The 
total accuracy was found to be 97.25%.
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of 97.9% with the low error rate. Related work by (Li 
2018) five different classification models are used for 
the classification of breast cancer datasets. 

The small sample size limits the accuracy, sensi-
tivity, and precision of this study. Increasing the sam-
ple size may improve the accuracy, sensitivity, and 
precision of the machine learning algorithms DT 
and SVM. More effort is required for cleaning and 
preparing the data from the data sets for the predic-
tion of breast cancer. Soon, an efficient classification 
system will be developed that combines the effective-
ness of the best performing algorithms to improve 
the accuracy of breast cancer tumor prediction. Im-
proved performance may be achieved by combining 
a huge data set of real-time applications with other 
machine learning and deep learning techniques. The 
conclusion of this study in general is quite optimistic 
for the future.

CONCLUSION
The proposed study of Innovative breast cancer 

prediction using the machine learning algorithms 
Decision tree and Support vector machine algorithm 
in which the Support vector machine has the highest 
values and performed better. The accuracy of the SVM 
is 97.50% higher compared to the DT which has an ac-
curacy of 83.82%. The sensitivity and precision of the 
Support vector machine are efficient when compared 
to a Decision tree that has lesser values in the analysis 
of breast cancer tumor prediction.
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