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ABSTRACT 
 
Colon cancer (CC) is the third most common cancer in the world. Due to the high rate of CC and the benefits of data 
mining to predict its survival rate, the aim of this study is to investigate the performance of machine learning algorithms; 
Support Vector machine Poly Kernel (SVM-PK) and Support Vector Machine-Gaussian kernel (SVM-GK), to predict 
the survival of CC patients. This study employed CC data obtained from the University of California Irvine (UCI) machine 
learning repository. We used the SVM-PK and SVM-GK methods in order to predict the survival of patients with CC. 
The experimental analysis was performed in Matrix laboratory (MATLAB 2015) environment. The performance of the 
two algorithms was evaluated using confusion matrix. The experimental results obtained gave prediction accuracy of 
99%, sensitivity of 99%, and 98% specificity was obtained for SVM-PK while SVM-GK gave accuracy of 99%, sensitivity 
of 99% and specificity of 96%. Our results outperformed the related state-of-art in terms of accuracy, sensitivity and 
specificity of CC survival prediction. 
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1. INTRODUCTION 
 
Colon cancer (CC) is the third most common cancer in the world (Setareh, Zahiri, Zare, and Abbasi, 2018; Reza, Mitra, 
and Mohammad, 2015). Cancers of the colon and rectum are of two of the most common types worldwide. Early 
diagnosis and treatment can greatly improve the chances of survivability (Reda, Ankit  and Alok, 2013). In the past 
decade, Computer science, Statistics and medical fields have been involved in providing diagnosis of various human 
diseases.   Information generated from patients to medical personnel in biomedical prognosis and diagnosis may 
include redundant, irrelevant, and interrelated symptoms most often in the case whereby a patient suffers from more 
than one type of disease of the same category. Hence, it becomes a serious challenge for physician to diagnose 
perfectly. Early detection and accurate prediction is achievable by medical personnel using data mining technique in 
health care industry (Himanshu and Rizvi, 2017). 
 
Data mining (DM) also known as knowledge discovery in databases (KDD), is a process that aims to discover 
relationships between items and hidden information from large datasets (Abdulsalam et al., 2017; Tseng, 2015). DM 
has been used recently and successfully in bioinformatics (Ayomikun,Oladele and Saheed, 2018; Jimoh, Yusuf, and  
Saheed, 2018), electric load forecasting (Hambali et al., 2017) and educational data mining (Abdulsalam et al., 2017). 
The techniques in DM have contributed immensely in transforming large data into specific and more relevant 
information for knowledge discovery and prediction purpose (Agrawal and Chopde, 2016). Accuracy is the vital thing 
to be considered during estimation over colon data. DM techniques can be grouped as association, classification and 
clustering. Association works on the basis of correlation, classification helps in categorizing and locating accurately, 
and clustering is the unsupervised learning ability that is able to discover hidden patterns of  dataset. The objective of 
this paper is to investigate the classification performance of Support Vector Machine Kernels (SVM-K) which are 
Support Vector Machine-Poly kernel (SVM-PK) and Support Vector Machine-Gaussian kernel (SVM-GK), to predict the 
outcome of CC patients. 
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This paper is organized as follows. Section 2 presents the related work. In section 3 the materials and methodology is 
presented. Section 4 highlights the results and discussion and section 5 concludes the paper. 
 
2. RELATED WORK 
 
Setareh et al. (2018) proposed a survey on two widely used machine learning algorithms, Bagging and Support Vector 
Machines (SVM), to predict the outcome of colon cancer patients. The Weka software ver 3.6.10 was used for data 
analysis. The performance of two algorithms was determined using the confusion matrix. The accuracy, specificity, and 
sensitivity of the SVM was 84.48%, 81%, and 87%, and the accuracy, specificity, and sensitivity of Bagging was 
83.95%, 78%, and 88%, respectively. 
 
The authors in (Reza, Mitra, and Mohammad, 2015) presented a rule based data mining classification techniques for 
colon cancer survivability. They employed Trees Random Forest (TRF), AdaBoost (AD), RBF Network (RBF-N), and 
Multilayer Perceptron (MLP) machine learning techniques with 10-cross fold technique with the proposed model for the 
prediction of  colon cancer survival. The performance of machine learning techniques were evaluated with accuracy, 
precision, sensitivity, specificity, and area  under ROC curve. Results obtained showed that TRF which is a rule based 
classification model has the highest level of accuracy. 
 
 Kaladhar et al. (2013) presented a classification and clustering technique for colon cancer survivability using Logistics, 
Ibk, Kstar, NNge, Naïve Bayes, ADTree, and Random Forest Algorithms. The experiment was performed in weka data 
mining suite.  The results obtained gave an accuracy of 97.22%  for Naïve Bayes, which was the highest accuracy for 
all algorithms used in this study. 
 
The researchers (Reda, Ankit  and Alok, 2013) in developing survival prediction model for colon cancer, carefully 
designed a preprocessing step using synthetic minority over-sampling technique (SMOTE) to balance the survival and 
non survival classes. In this experiment, ensemble voting of the three of the top performing classifiers was found to 
result in the best prediction performance in terms of prediction accuracy and area under the ROC curve. 
As seen from the findings of the literature, it is observed that still there is a big demand to have better and higher 
accuracy. Also, the feature extraction stage before classification is an important issue that has not been well addressed 
in the literature.  Hence, there is need for more research for improving the colon cancer survivability detection towards 
the improvement of the classification technique. 
 
3. MATERIALS AND METHODS 
 
The techniques and methods required to achieve the stipulated objectives are explained in the sub-categories below. 
Requirement Phase 
 
Data set acquisition 
A portion of the colon Dataset was extracted from the UCI Machine Learning repository for the purpose of feeding the 
developed model. 
 
Dataset Description 
The experiment for training and testing of the proposed intelligent approach for colon cancer prediction survivability 
was applied by using a real dataset. These datasets contain a standard set of data to be audited and the datasets 
include a wide variety of intrusion types simulated in a network environment.  
 
Dataset Pre-processing 
Pre-processing of original data set is an important phase to make it as an appropriate input for classification phase. 
The main objective of preprocessing phase is to reduce ambiguity and provide accurate information to detection engine. 
The preprocessing phase cleans the data by grouping, labeling and it handles the missing or incomplete dataset.  
 
Data set pre-processing 
Getting rid of errors and outliers that are present in the data are parts of pre-processing task that was done to make 
the data suitable for modelling. This part focused to filter out every inconsistent set of the data set thereby enhancing 
a smooth operation on the dataset for better result optimization. 
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Feature extraction 
In order to perform feature extraction, the Principal Component Analysis (PCA) algorithm would be employed to extract 
features with high components.  
 
Feature classification. 
After feature classification the main analysis of classification was performed with SVM-PK and SVM-GK. The SVM-PK 
and SVM-GK formulate a machine learning technique or model that would assist to predict the colon cancer. 
 
Design Phase 
The Design phase was implemented using MATLAB Guide and involved the loading of the dataset from an excel file 
sheet on a designed and developed interactive graphical user interface that  incorporated all the activities of the 
simulation in a friendly environment. 
 
Coding Phase  
The Coding phase integrate the Graphical User Interface (GUI) with all the necessary developed data mining functions 
for performing task and operation in the developmental process thereby also enhancing communication between the 
User Interface and the Database Knowledge Discovery. 
 
Model Evaluation 
Various statistical performance metrics were used to measure the effectiveness of the model in terms of the prediction  
power and accuracy. The metrics are true positive rate, false negative rate, false positive rate, classifier accuracy,  
precision and recall. To get this value the supplied dataset will be divided into two. 
 
Training Set 
The training set occupied 75% of the dataset. The 75% dataset will help to train the model thereby creating an 
experiment knowledge base. 
 
Testing set 
The testing set occupied a 25% portion of the dataset, this will serve as a testing dataset for the trained model so as to 
check and validate the model. 
 
4. RESULTS AND DISCUSSION 
 
The colon data set is first loaded into the proposed model. The figure 1 showed the dataset loaded into the system. 
The colon data loaded into the model is then extracted using PCA as depicted in figure 1 and 2. The data extracted 
has 25192 observations and 42 attributes. 
 
 

 
 

Fig.1. PCA extraction phase 
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Fig.2. Data extracted with PCA 
 

 

 
 

Fig.3. SVM-PK classification phase 
 

The figure 3 and figure 4 illustrates the SVM-PK phase and SVM-GK with 25% hold out. This indicates that 75% of the 
dataset is used for training the model while 25% is used for testing. 
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Fig.4. SVM-GK classification phase 
 
 

Table 1. The results of classifiers performance based on SVM-PK and SVM-GK 
Classifiers/Metrics Sensitivity (%) Specificity 

(%) 

F-Score 

(%) 

Precision 

(%) 

Recall (%) Accurac

y (%) 

SVM-PK 99.1969 98.6035 98.9908 98.7855 99.1969 99.5681 

SVM-GK 99.8513 96.594 98.4602 97.1073 99.8513 99.3331 

 
As can be seen from Table 1, the SVM-PK has higher specificity, F-score, precision and accuracy, than the SVM-GK. 
However, the SVM-GK has better recall and sensitivity. The results obtained showed that SVM-PK performed better 
than the SVM-GK in classifying colon cancer. 
 
 
 
Table 2. Comparison with the existing methods 

Authors/Years Classifiers/metrics Accuracy (%) Specificity (%) Sensitivity (%) 
Setareh et al. (2018) SVM 84. 81 87 
Setareh et al. (2018) Bagging 83 78 88 
Jimoh et al. (2018) ICA 88 72 100 
Jimoh et al. (2018) KNN 77 36 74 
Proposed method SVM-PK 99 98 99 
Proposed method SVM-GK 99 96 99 

 
The experimental result of our proposed methods was compared with the existing methods Jimoh et al. (2018) and 
Seterah et al. (2018). The results of our proposed method outperformed the existing methods in terms of accuracy, 
specificity and some sensitivity. 
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5. CONCLUSION 
 
In this paper, we proposed classification schemes to construct models for survival prediction of CC patients. The CC 
data used was obtained from the UCI machine learning repository and SVM-PK and SVM-GK were used to predict the 
CC patients’ survival. Experimental results obtained showed that the SVM-PK has higher specificity, F-score, precision 
and accuracy, than the SVM-GK. However, the SVM-GK has good recall and sensitivity. Thus, the proposed method 
performed better than the existing method.  Future work includes exploring more techniques to deal with imbalanced 
data, redundancy and noise in the data. Additionally, the extraction time and the training time would be interesting 
variables in the future. 
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