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INTRODUCTION

Constant growth associated with cancer research has been 
achieved in the past few decades.  For screening in the pre-
mature stage to find types of cancer before they cause symp-
toms different techniques came into existence.  Researchers 
have been providing different innovative techniques and 
methods for cancer treatment. With the initiation of new tech-
niques and methods in the field of medicine, a huge quantity 
of cancer disease data have been collected and are available 
to the medical study community. But the exact prediction of 
cancer is one of the remarkable and difficult tasks for doc-
tors. For medical researchers, Machine Learning techniques 
and methods have become more popular. Machine Learning 
techniques can learn and recognize patterns and relationships 
between them from compound datasets, while they can suc-
cessfully forecast future outcomes of a cancer disease. It is 
possible for early detection of cancer through machine learn-
ing where one can train the machine with previous data. 

Nowadays Machine Learning techniques are being used in 
an extensive variety of applications ranging from identifying 

and classifying cancer via x-ray and CRT methods. Accord-
ing to the online statistics many articles have been published 
on the subject of Machine Learning and cancer disease. Still, 
the enormous majority of these papers are associated with 
using Machine Learning techniques to recognize, categorize, 
identify or discriminate cancer types and other tumours. The 
primary aim of cancer anticipates and prediction is differ-
ent from the goals of cancer recognition and identification. 
Accomplishment in Machine Learning is not constantly as-
sured. As with any technique, a good perceptive of the prob-
lem and approval of the restrictions of the data is important. 
Good quality of data is more important to get accurate re-
sults. The success rate in results occurs when we design and 
implement proper Machine Learning technique.

Machine Learning (ML) techniques repeatedly learn and 
improve with familiarity. Learning means recognizing and 
understanding the input data and making intelligent deci-
sions based on the datasets. It is very composite to supply all 
the decisions based on all possible input dataset. To attempt 
these types of problems, algorithms are suggested. These 
algorithms construct information from exact data and past 
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ABSTRACT
Across the world, cancer becomes a catastrophe for a human being who is suffering from it. Cancer can be diagnosed at a 
premature stage to overcome the consequences at a later stage and the possibility of endurance considerably, as it can support 
appropriate medical action to patients. One of the frequently used innovative technologies for the diagnosis and detection of 
cancer is Machine learning (ML). In recent times ML has been used for the prediction and prognosis of cancer. Machine learning 
enables the creation of algorithms that can learn and make predictions. Various Machine Learning techniques can build a model 
to diagnose cancer based on finding accuracy level. It is possible for early detection of cancer through machine learning where 
we train the machine with previous data. This paper aims to predict cancer type based on symptoms given by the user. Here 
we adopted a supervised learning algorithm and then use the Logistic Regression based on accuracy and recall score i.e., the 
algorithm which gives high accuracy level and recall score. The proposed System executes with good performance as it gener-
ates accurate results.
Key Words: Machine Learning (ML), Data sets, Symptoms, Cancer, Logistic Regression, Supervised Learning
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knowledge with the ideology of logic, probability and sta-
tistics. There are several ways to execute techniques in Ma-
chine Learning, and commonly used methods are supervised 
and non supervised learning. One of the Machine Learning 
techniques is classification. It uses known data to determine 
how the new data should be classified into a set of existing 
categories. A classification is a form of supervised learning. 
Figure 1 depicts the classification working process. 

Literature Survey
In the world death rates are increased due to various types 
of cancers. Well, known types are lung cancer, breast cancer, 
blood cancer etc., and can be curable with early detection 
and treatment which varies from type to type.1 Scientist has 
a pack of information such as text, facts and images which 
are properly separated that can be used by doctors to identify 
the type of disease.2 Tumors can arise in any part of the body 
and can be transported to various other parts through blood 
flow in some cases. Early detection of its beginning stages 
could save a person’s life.3 million women every year are 
diagnosed with breast cancer, but most of them die due to 
late detection.4, 10 Various methods are used for detection and 
prognosis of cancer diseases.5 To discover hidden patterns 
and relationships advanced data mining techniques can be 
used.6 For cancer progression Machine Learning techniques 
are very useful.7 Artificial Intelligence has many branches 
which also includes Machine Learning that compiles vari-
ous statistical probabilistic and optimization techniques that 
allow computers to learn from past datasets of various pat-
terns.8 Early detection of malignant stages reduces the risk 
of cancer spreading.9 Many ML techniques are used to find 
the important risk factors. 11, 12 In medical sciences, ML tech-
niques are very useful for solving prognostic and diagnostic 
problems. It is also useful in the extraction of knowledge 
from a huge amount of data. 13, 14 

Proposed System
Cancer which is one of the deadliest diseases in today’s 
world has an effective way of reduction in its earliest stages. 
Its cure rate depends upon its time of detection. Many works 
have been going on worldwide, but each work lacks in many 
aspects such as intelligent prediction and inefficiency in im-
plementing the Machine Learning based cancer prediction 
system.  The main intent of the paper is to propose a cancer 
prediction system that can predict the earliest stage by ana-
lyzing the minute set of attributes selected from the dataset. 

In this paper, the constructed expert system named the cancer 
prediction system predicts cancer types (liver, thyroid, leu-
kaemia, lymphoma, lung) which helps to predict cancer type 
also saving cost and time. Here considered the feature set 
of symptoms that includes lump area, pain region, swelling 
area, weight loss, appetite change, fever etc., and predict the 
class label to which the symptoms of an individual belongs 

to Lung, Liver, Leukaemia, Lymphoma, Thyroid, No cancer 
as the class labels. In our dataset, we will be filling the miss-
ing values by using mean (shown in figure 4), Calculating 
the non-missing value means in a column and replacing the 
missing values of each column separately independent from 
the others shown in figure 5 which can only be used with 
numeric data.  Accuracy can be predicted by the percentage 
of correctly classified instances.

Accuracy = (tp + tn) / (tp + tn + fp + fn)

where tp, fn, fp and tn represent the number of true posi-
tives, false negatives, false positives and true negatives re-
spectively.

Recall is calculated as the ratio of the number of true posi-
tives divided by the sum of the true positives and the false 
negatives.

Recall = True Positive / (True Positive + False Negative)

           = True Positive / Total Actual Positive

The Roc curve or Receiver Operating Characteristic curve is 
a graphical representation that explains the diagnostic ability 
of a binary classifier system. Once the user enters the cancer 
prediction system, they need to provide symptoms. Then the 
prediction system analyzes the symptoms and displays the 
cancer type as shown in figure 2.

The cancer prediction system predicts the cancer type of the 
person based on the symptoms entered by the user. The pro-
posed system uses a logistic regression classifier for training 
a machine learning model, which takes the symptoms from 
the user. Here we are adopting a logistic regression algorithm 
it works on the Data set (shown in figure 3) for training the 
machine learning supervised model which is used to predict 
the class label. Based on the class label predicted cancer type 
appear. Firstly consider a cancer dataset and select a classifi-
er that has high accuracy level and recall score. Then we use 
that classifier for training and testing. The entered symptoms 
are recorded and according to them predict the cancer type. 
This Proposed system helps in the detection of a person’s 
tendency of cancer before going for clinical and lab tests 
which is costly and time-consuming. This proposed System 
generates accurate results which can be regarded with a good 
performance. 

Adopted Logistic Regression statistical model is popular 
which is used for binary classification (example Yes or No, 
0 or 1, etc.,) that is for predictions of the types. This is also 
used for multiclass classification. The hypothesis of logistic 
regression tends to limit the cost function between 0 and 1. 
The recall function is used to calculate the ratio of the num-
ber of true positives divided by the sum of the true positives 
and the false negatives. A true positive is an outcome where 
the model correctly predicts the positive class. A false nega-
tive is an outcome where the model incorrectly predicts the 
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negative class. A ROC (Receiver Operating Characteristic) 
curve is a graph showing the performance of a classification 
model at all classification thresholds. This curve plots two 
parameters True Positive Rate and False Positive Rate shown 
in figure 6.

Some of the main modules which are involved are

Accuracy-score (y_test,y_pred)

Recall-score (y_test, y_pred)

Roc-auc-score(y_test, y_pred)

Logistic Regression()

predict()

CONCLUSION

In this world, Cancer becomes a catastrophe for a human 
being who is suffering from it. Now a day’s cancer is a 
tedious infection in the world. The most successful way to 
decrease cancer death is to identify it in the early stage. 
The premature identity of cancer can help cure the illness. 
So the latest technologies are used to detect the happening 
of cancer in the premature stage is growing. The main aim 
of this paper is to identify cancer type based on symptoms 
given by the user. Here we adopted a supervised learning 
algorithm and then used the Logistic Regression based on 
accuracy and recall score i.e., the algorithm which obtains 
high accuracy level and recalls score. In future, we are go-
ing to extend this work by finding the cancer stage and rec-
ommending different hospitals and doctors for the particu-
lar type of cancer. The advantages of the proposed system 
are executed with good performance because it generates 
accurate results.
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Figure 1: Classification working process.

Figure 2: Cancer Prediction system.

Figure 3: Cancer dataset.

Figure 4: Filling Missing Values.

Figure 5: Replaced Data.

Figure 6: ROC curve.


