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Abstract

Cervical cancer is the fourth most common cancer with a high fatality rate, according to the worldhealthorganization. It has an impact on
women worldwide. Especially in low - and - middle countries. Research on analyzing medical information such as diabetes and cervical
cancer is growing in the technology field. Cancer ,liver disease, and other diseases are all on the rise .This paper is based on the
classification of different algorithms such as decisiontree (DT) , random-forest
(RF) ,supportvectormachine(SVM) ,logistic_regression(LR), naivebayes(NB),K-nearestneighbor(KNN). By working with these
algorithms we predict the accuracy, precision ,recall value and also find the graphs. The dataset takes tremendous data preprocessing
because of its unbalanced and large number of null values.; and the accuracy, precision and recall of the classification were assessed
using 10foldcrossvalidation is a way of testing the validity of the results. To determine and recall as an evaluation matrix, the confusion
matrix was used.

Keywords: Cervical cancer, Confusion matrix, World health organization, Support Vector Machine, Decision Tree,
Random Forest, Naive Bayes

1. Introduction

Throughout our lifetime every day in our body the cells are dividing. This process was conducted by various types of genes.
Generally this process was affected by smoking, taking chemicals [2]. Cervical cancer is cancer that's mostly affected in
females that attack in their reproductive organ [1]. Cervical cancer is a deadly disease because it affects all age group
women and it doesn’t show any symptoms in the starting stage [2]. Cervical cancer is caused by HPV which is spread
through the genital interaction. [1]. When the cervical cell that restricts the line that transports urine from the kidneys
spreads to other regions of the cervix, symptoms occur. In cervical cancer the end stage can have symptoms like leg pain,
weight loss, bleeding, etc. [2]. Women in the age group between 35 to 40 are mostly affected by this cancer , so every
woman in her lifetime must take a screening test[1]. In 2012 the new cases were 530,000 in which 7.9% were all female
cancers. As well as in 2018 there were 4170 women died because of cervical cancer [2]. Cervicalcancer is secondly the most
deadly form of cancer that kill women after breast cancer. World health organisation WHO put forward a thorough
approach on three stage based on the women age groups. They are HPV vaccination, treatment of pre-cancer lesions,
screening and give sex education to those girls and boys who are in teenage group. Building a model is the basic stage to
predict the risk factor for cervical cancer. By predicting the risk factors for cervical cancer using classification helps a lot to
the medication of the affected patients [1] [2]. In this paper we provide a best algorithm such as naive_ Bayes, decision tree,
linear-regression, k-nearestneighbor, SVM and logistic regression.

2. Literature survey

The main reason for increasing the number of cases of female deaths in the world is because we did not consider the
necessity of early detection of cervical cancer. This was highly recommended by the national comprehensive cancer network

10


http://www.ijiset.com/

IJISET - International Journal of Innovative Science, Engineering & Technology, Volume 9, Special Issue, May 2022
ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com
NCISCT-2022

to detect cervical cancer [3] at an early stage. The age factor has a huge impact in the development of the cervical cancer
mortality rate risk factor. There are ten core features that are important for predicting cancer [4]. Many research says that
the women in an age group between 40-49 have double the persistence of HPV and the women having an age below 40 and
those women who had a record of sexually transmuted disease STD’s, triple the rate of cervical cancer [5]. Cervical cancer
is influenced by a number of factors some of which are inherent such as genetics and age while others are smoking habits,
contraceptive methods and food. The goal of this study is to look into these well known risk factors, the majority of which
are preventable. Modifiable for determining the outcome of a patient's cervical cancer classification based on biopsy results
[7]. According to Manderson et.al [8], having several children has been linked to an increased risk of cervical cancer.
SMOTE (synthetic minority oversampling technique) and Random Forest PCA analysis were used to diagnose cervical
cancer, this classifier was proposed by [9] in 2019. This study's main objective is to demonstrate how an unbalanced dataset
can impair overall classification performance. When compared to the data set without SMOTE, they are imbalanced, the
SMOTE method has been shown to improve the quality of metrics such as accuracy, sensitivity, specificity, positive
predicted accuracy (PPA), and negative predicted accuracy (NPA). The association between cervical cancer, HPV,
characteristics of Sexuality and sexual behaviour, inhaling smokes and oral pills behavior of patients was studied by Bosch
et al [10]. HPV was discovered the most crucial factor that determining the occurrence of cervicalcancer. Alyafeai and
Ghouti [11] plan to develop a fully integrated cervical cancer detection and screening pipeline using cervical images by
2020.

3. Proposed system

3.1 Data description

cervical cancer dataset was published [6] in UCI Machine Learning Repository. It contains 858 samples, 32 risk factors and
4 targets. The risk factors are patient habit, medical report and the target variable are cytology, biopsy etc. Few patients are
not giving their reports because of their individual privacy.

3.2 Different types of algorithm

3.2.1Decision tree

one of the supervised-learning-algorithms is the decision tree. The decision tree's goal is to create a training model. We can
anticipate the category or values of the target attribute by using prior data (training data).

3.2.2Random forest

Application of random forest is to calculate the classification and regression problem. At the training time it constructs
numerous decision trees. It gives better result for classification than regression

3.2.3k-nearestneighbors

It is simple in comparison to other algorithms. It predicts the categorization of a given test point by identifying data points
that are separated into several groups. It's an example of a lazy algorithm. It uses a similarity measure to classify fresh
points.

3.2.4Logisticregression

To predict binary outcome we use logistic regression like yes or no based on training dataset. By observing existing
independent variables logistic regression model predict the dependent variable.

3.2.5Supportvector machine

It simply performs with the individual coordinates. The main goal in a support vector machine is to know the two class
hyperplanes in an n-dimensional space.
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Figure 1: Proposed process flow

3.2.6Navie bayes

It is a probabilistic classifier. Naive Bayes belong to the independent assumptions in the probability model, because of this it
is called naive. By using Bayes theorem we can derive a probability model.

The proposed algorithms though existing are utilized in the paper for analyzing the classification accuracy of the cervical

cancer dataset. Our proposed work aims in determining the best algorithm to create an Auto ML model for the early
detection of cervical cancer
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4.result and discussion
4.1Accuracy prediction

From our dataset the prediction accuracy value for different algorithms is illustrated in Table 1and the same depicts the

values for random forest 100%, decision tree 100%, k-nearest neighbors 93%, logistic regression 100%, support vector
machine 93% and naive Bayes 100%.

Table 1: Accuracy prediction table

Algorithm Accuracy
Random forest 100
Decision tree 100
K-nearest neighbor 93
Logistic regression 100
Support vector machine 93
Naive Bayes 100

4.2Precision and Recall prediction

from our dataset the predicted precision value for different algorithms are RF is 100%, DT is 100%, KNN is 93%, LR is
100%, SVM is 93% and NB is 100% and the same is represented in Table 2. Table 3 illustrates the Recall prediction value
for different algorithms wherein for Random forest it is 100%, decision tree it is 100%, KNN it is 100%, LR it is 100%,

SVM it is 100% and NB it is 100%. The Confusion matrix values obtained for different algorithms for our dataset is
represented in Table 4.

Table 2: Precision prediction table

Algorithm precision
Random forest 100
Decision tree 100
K-nearest neighbor 93
Logistic regression 100
Support vector machine 93
Naive Bayes 100
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Table 3: Recall prediction table

; "1”181‘”1‘ IJISET - International Journal of Innovative Science, Engineering & Technology, Volume 9, Special Issue, May 2022
X y 4 ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com

Algorithm recall
Random forest 100
Decision tree 100
K-nearest neighbor 100
Logistic regression 100
Support vector machine 100
Naive Bayes 100

Table 4: Confusion matrix table

Confusion matrix

Value

TP

23

TN

321

FP

0

FN

0

Fl 1.000
ACC 1.000
TPR 1.000
TNR 1.000
PPV 1.000
NPV 1.000
FPR 0.000
NCC 1.000
FNR 0.0

The figure 2 depicts the accuracy graph obtained for the proposed algorithms. The figure illustrates that accuracy value

for Random forest, Decision Tree. Logistic Regression and Naive Bayes are all equal and it is about 100%. Figure 3 and
figure 4 illustrates the precision and recall graph respectively obtained for the cervical cancer dataset using the machine
learning algorithms like Naive Bayes, Decisions Tree, Random Forest, K-Nearest Neighbor and Support Vector Machine.
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Figure 2. Accuracy graph
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Figure 4. Recall-graph
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5. Conclusion

The paper is meant for determining an efficient algorithm for determining the cervical cancer for women at an earlier stage.
Different algorithms like Decisiontree(DT), Random forest(RF), Naivebayes(NB), SupportVectormachine (SVM), K-
nearestneighbor (KNN), Logisticregression (LR) are utilized for comparison. Cervical cancer dataset from UCI repository is
utilized in our work for classification. After analyzing the different classification results, it is concluded that for determining
cervical cancer, models using logistic -regression, naive- bayes, random- forest and decision -tree holds good as the
performance evaluation obtained for the dataset is 100%.
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