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Abstract— Cancer is the deadliest disease in human beings. The detection of cancer has not become cumbersome with available
scientific methods. However, early stage detection of cancer cells is still tedious and inaccurate. The latest advancements in
computer and medicinal sciences have paved various new methods in the detection of cancer. One of the latest researches,
Machine Learning has been considered for study by various researchers. Supervised machine learning algorithms, works
similar to a human, by studying the historical data, which has the ability to read complex datasets and provide many efficient
results compared to conventional methods. The aim of this study involves the application of supervised learning algorithms to
assist in the detection of cancer cells in the human body. The work considers a voluminous data set comprising of numerical
values. Further, this research compares the hybrid model with KNN (K- Nearest Neighbour), MLP (Multi-Layer Perceptron),
DT (decision tree), GNB (Gaussian naïve Bayesian) and SVM(Support Vector Machine) classifiers for accuracy. Our study
concludes Hybrid Model provides better results while comparing to other algorithms in cancer detection.
Keywords— prediction, supervised learning, breast cancer, ensemble, classification

I. INTRODUCTION

Cancer has become a huge burden on various nations in the world. Cancer is a disease that can justifiably
receive our full attention in efforts to eradicate it [1]. Cancer can affect all living cells in the body, at all
ages, and in both genders. One can readily understand that the cancer cells will soon demand essentially all
the nutrition available to the body or to an essential part of the body. As a result of normal tissues
gradually suffer nutritive death.
The global increase in the cancer burden and its disproportionate impact on economically developing
countries is being propelled by both demographic changes in the populations at the risk and by temporal
and geographic shifts in the distribution of major risk factors. The three most important factors that
contribute to these trends are viz., Growth and aging of populations, the enrichment of modifiable risk
factors and the slower decline in cancer-related to infectious etiology in low resource countries than high
resource countries [2, 3].
Early detection and curing of cancer are undergoing research by many researchers [4]. The advancement
in biological and computer science, many research studies on computer-aided techniques are under
implementation [5]. In recent studies, machine learning (ML) approaches provide a significant method for
diagnosis and treatment of cancer [6].
Machine learning is a technique that learns the historical data and predicts the values. This technique is
available for categorical data and continuous data. The learning activity is classified into two main types (i)
Supervised (ii) Unsupervised. In Supervised learning, the target label is known and not in Unsupervised
learning [7].
The aim of this paper is to detect the malignancy by applying a numerical dataset as input to the various
classification models. These models are evaluated to measure the accuracy of the prediction. In the
evaluated model squad, high-performance models are combined as a hybrid model and evaluated.
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The rest of the paper is organized as follows: Section 2 describes the literature review for the Hybrid
Recommendation system. The proposed approach for improving the accuracy of the recommender system
is presented in section 3. Section 4 discusses the experiment and the results of the proposed method. The
conclusion has arrived in section 5.
II. LITERATURE REVIEW

Cancer is the leading cause of death in developed countries and is rising in alarming rates in developing
countries. The global burden of cancer continues to increase largely because of the increase in longevity
and growth of the world population alongside an increasing adoption of cancer-causing behaviours,
particularly smoking, in economically developing countries. The GLOBOCAN 2018 estimates of cancer
incidence and mortality produced by the International Agency for Research on Cancer, with a focus on
geographic variability across 20 world regions. There will be an estimated 18.1 million new cancer cases
and 9.6 million cancer deaths in 2018[8].
In India cancer is the major killing disease. The total number of new cases in 2018 is 1.15 million cases
including both sexes and all ages. Males of all ages are 0.57 million cases and Females of all ages are .58
million cases [9].
Related literature for classification approach is as follows.
Way et al. developed a machine-learning approach using PanCanAtlas data to detect Ras activation in
cancer. Integrating mutation, copy number, and expression data, the authors show that their method detects
Ras-activating variants in tumours and sensitivity to MEK inhibitors in cell lines [10].
An SVM classifier based model is proposed to classify all types of cancer both common and rare. In this
integrated model, features are extracted by a natural language processing from death certificates and
features exploited using machine learning classifiers on death certificates. It also combines machine
learning and rule-based methods to classify the documents [11].
Ritcher et al. Proposed a prediction model using machine learning techniques such as Decision Trees,
Neural Networks, and Support Vector Machines. This study focuses on utilizing structured clinical
information and this data is widely collected and has the greatest value for eﬃcient modelling of cancer
risk and recurrence [12].
An ensemble system has developed a set of individually trained classifiers whose decisions are combined
typically with majority voting, weighted voting or other relatively simple techniques such as stacking or
Naïve Bayes combination. Researches show that generally ensemble classifier outperforms the
performance of the best member classifier in the squad [13].
Hasan et al. proposed a machine learning based classification of cancer cells based on cell gestures [14].
The identification scheme was validated with untrained data and three different classifiers were used to
construct the system and compare the performances. In this work, the Naïve Bayesian classifier identified
the cancer cells with the highest accuracy.
Motivated by the above literature, supervised machine learning approaches play a vital role to detect the
cancer cells. This paper proposes a hybrid machine learning models to detect breast cancer cells. This
early detection will be useful to cure cancer. The proposed method is explained in the next section.
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III. PROPOSED SYSTEM

This paper fulfils the gap by introducing numerical datasets as input data to detect cancer using various
supervised learning algorithms. In order to implement this proposed model, we used python platform
where large datasets handled easily. The architecture of the proposed model contains (i) Data Preparation,
(ii) Feature Engineering, (iii) Model Creation, (iv) Prediction, (v) Evaluation (Fig. 1)

Fig. 1 Proposed System

A. Data Preparation

Preprocessing is used to remove inconsistency and noise in the data since it affects the accuracy of the
result. These barriers in the dataset should be handled by various preprocessing techniques like data
cleaning, data integration, data reduction and data transformations [15]. Pre-processing is a process of
transform raw data into an understandable format. The data set is checked for the missing value, null value,
and duplicate value. All the categorical values are converted into a numerical value. This process can be
achieved through label encoder, where encoder converts categorical or text into numerical values. The 10
fold cross-validation is used to split the train and test set
B. Feature Engineering

Feature engineering is the process of creating features using domain knowledge of the data that improve
machine learning algorithms to work more efficiently [16]. The continuous features become identical in
terms of the range, after a scaling process. The common way of scaling is the normalization or min-max
normalization where all values in a fixed range between 0 and 1, which is done by the following equation.
(1)

C. Model Creation

A model has developed by using the various classification algorithms like k Nearest Neighbour, MultiLayer Perceptron, Support Vector Machine, Decision Tree and Gaussian naïve Bayesian. These models
are trained by using the training dataset. In this work, hybrid model is created by combing the top two
classifiers based upon the precision results.
D. Prediction

The trained dataset is used to create the different classification models. Prediction is the process of
measuring the class label using other features in the dataset. In this work, the malignancy presence is
predicted using other features.
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E. Evaluation

The proposed model is validated using the performances measure like precision, recall and F1 measure.
These measures are calculated by using the confusion matrix. The sample confusion matrix in the
experiment is described in the Table 1.
TABLE I CONFUSION MATRIX

n=35

Predicted : Yes

Predicted: No

Total

Actual: Yes

TP=9

FN=2

11

Actual: No

FP=7

TN=17

24

Total

16

19

35

The formula to compute precision is mentioned in the following equation. Precision or Confidence denotes
the proportion of Predicted Positive cases that are correctly Real Positives.
(2)
Recall or Sensitivity is the proportion of Real Positive cases that are correctly Predicted Positive. The
formula used to find the recall is mentioned below.
(3)
F1 is a function of Precision and Recall. The formula used to find the recall is mentioned below.
(4)
IV. EXPERIMENTS AND RESULT

The input dataset used for the experiment is the numerical dataset UCI Machine Learning
Repository. The dataset corresponding to breast cancer Coimbra dataset is considered for the experiment.
There are 10 predictors, all quantitative, and a binary dependent variable, indicating the presence or
absence of breast cancer. The predictors are anthropometric data and parameters which can be gathered in
routine blood analysis[17].
The data set is split into 2 sets which are training and testing set .70% of data is split for training
and the remaining 30 % for testing using 10 fold cross-validation. Based on the comparison of test and
train data, a training model will be created. The trained classification model is used to predict the presence
of breast cancer.
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There are two stages of evaluation in this proposed model. The models are created using a training
dataset and values are predicted. The performance measures like confusion matrix, precision, recall, and
F1 measure are found. Table 2 shows the performance measures of different models before applying the
feature engineering technique. Precision is high in the hybrid model which is created by combining the
decision tree and Gaussian Bayesian Models. In the independent models, the decision tree model
outperforms while comparing with other classification models shown in Fig. 2.

TABLE II. PERFORMANCE MEASURES OF MODEL BEFORE FEATURE ENGINEERING

Model
KNN
MLP
SVM
DT
GB
Hybrid
Model

Precision
0.57
0.33
0.59
0.75
0.74

Recall
0.57
0.34
0.56
0.75
0.72

F1
0.56
0.33
0.53
0.75
0.71

0.77

0.72

0.7

Fig. 2. Comparison of Models before Feature Engineering

Table 3 shows the performance measures of different models after applying the feature engineering
technique. Precision is high in the Hybrid model which is created by combining the decision tree and
Gaussian naïve Bayesian while comparing with other models. The performance comparison of Models
shown in Fig.3.
TABLE III. PERFORMANCE MEASURES OF MODEL AFTER FEATURE ENGINEERING
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Model
KNN
MLP
SVM
DT
GB

Precision
0.63
0.77
0.56
0.73
0.71

Recall
0.61
0.76
0.56
0.76
0.74

F1
0.63
0.76
0.55
0.73
0.72

Hybrid Model

0.77

0.8

0.78
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Fig. 3. Comparison Models after Feature Engineering
V. CONCLUSIONS

Machine learning plays a major role in the medicinal and scientific field. This paper is to detect the cancer
cell using supervised learning algorithms. The hybrid model is also developed using the basic classifier
algorithms, which shows higher accuracy. This system is implemented in the breast cancer dataset using
five supervised machine learning algorithms. The various performance measures are recorded to evaluate
the system. The results show that Hybrid which combines Decision Tree and Gaussian Naïve Bayesian
produced better results. The feature engineering technique is applied in the dataset and models are created
using the same classifiers. The same evaluation steps are followed to measure the models and recorded.
The results show that the hybrid model gives better results. This work concludes that the hybrid model
gives a high impact on accuracy improvement. Feature Engineering Technique is given high accuracy
while comparing with the base models.
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