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Abstract:Machine Learning techniques have been widely used for the prediction systems, 

especially in Information Technology (IT) industry and many automated industries, where 
the quality and reliability is a matter of concern. Machine learning is also widely used in 
medical industry for monitoring, diagnosing, predicting different diseases. Breast Cancer 
represents one of the diseases that make a high number of deaths every year. It is the 
most common type of all cancers and the main cause of women’s death worldwide. In this 
paper, we propose machine learning techniques viz. K-Nearest neighbour (KNN), Decision 
Tree, Random Forest, Genetic programming, Naïve bayes, Support Vector Machine (SVM) to 
predict about Benign and Malignant of a patient. We collected breast cancer dataset from  
literature to justify the benign or malignant of a patient. 
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I.INTRODUCTION 

 
Have you ever wondered how Google is able 
to recognise your face and classify your 
photographs based on your face? Well, that’s 
the power of machine learning. Machine 
learning is a strategy that encourages 
numerous Artificial Intelligence Applications 

in both Computer Vision and Medical 
Imaging. In any case, applying this strategy 
indiscriminately,specifically for medicinal 
applications, may prompt unfortunate 
execution. In this way, one must know about 
conceivable entanglements, and related 
difficulties present in AI stages, including 

pre- handling, learning, and assessment [1]. 
This calls for fusing space explicit 
information, which is critical and assumes a 
vital job in these applications, into the 
learning procedure. In this postulation, a lot 
of numerical and specialized techniques 
fusing this learning is presented in both 

unsupervised and managed setups for 
various biomedical applications, to be specific 
 

 

 
Breast Cancer Histology Imaging, Cryo-
Electron Tomography, and Depth Perception 
in Interventional Imaging. In Breast Cancer 
Histology Images, where information can be 
effectively gained in clinical schedules, 
getting such a ground-truth mark is a dull, 

tedious, and rather testing errand for 
doctors, specifically when the intra-
inconstancy understanding between doctors 
is really low. Publicly supporting is viewed as 
the cutting edge for gathering economic 
picture comments. In any case, it is still 
hampered by the need of area learning and 

aptitude for therapeutic information. In this 
unique circumstance, a vigorous total layer 
for a profound learning system, which joins 
both Human and artificial knowledge, is 
proposed to create ground-truth explanations 
from uproarious comments gathered by 
publicly supporting, just as play- sourcing 

stages. Be that as it may, at times, because 
of the nonattendance of information bounty 
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and names, for example in Cryo-Electron 

Tomography, regularization based strategies 
that fuse earlier information, for instance, 
Huber expressions for strong relapse, and 
Graph Laplacians for complex inserting, are 
proposed with regards to tomographic 
remaking and commotion decrease, 
individually. In Interventional Imaging, 

earlier learning data acquired from pre-
usable Computed Tomography (CT) filters 
are utilized to get marks for AI calculations, 
to improve the visual impression of 
interventional X-beam pictures [2]. The rest 
of the paper is organized in the following 
manner. 

A brief discussion about Literature Survey is 
presented in section II. Section III presents 
an overview of machine learning techniques, 
Section IV presents a detailed discussion of 
the results and discussions. Finally, in 
sections VI conclusion of the paper. 

 
     II.ORIGIN OF BLOCKCHAIN 

Medicinal patient analysis services is a wide 
term used to portray the investigation of 
social insurance information utilizing 
machine Learning strategies. In this paper, 
we focus on modelling patient admission, 

diagnosis of diseases and different machine 
learning approaches to predict about Benign 
and Malignant. One of the early works of 
utilizing medicinal records to foresee re- 
hospitalization because of heart 
disappointment was simulated by Chin and 
Goldman [3]. A sum of 257 patient 

therapeutic records from a medical clinic in 
Boston, Massachusetts was utilized to create 
11 point scoring framework utilizing Cox 
corresponding perils relapse displaying, from 
25 hopeful factors to infer a hazard score for 
death or all reason readmission to any 
emergency clinic inside 60 days. In spite of 

the fact that the model recognized a few free 
hazard factors, the work did not report 
anyarea under curve (AUC). An increasingly 
broad investigation was led by Philbin and 
DiSalvo [4] utilizing managerial information 
from Statewide Planning and Research 
Cooperative System (SPARCS) comprising of 

42,731 patients from 236 clinics. Multivariate 
strategic logistic regression was performed 
 

 to infer a 15-point scoring framework from 

60 hopeful factors to anticipate HF explicit 
re-hospitalization inside one year. The AUC 
observed by them is 0.60. A comparable 
work was performed by Krumholz et al. [5] 
that utilized 2,176 patient therapeutic 
records from 18 clinics to infer a 32- variable 
model to foresee HF explicit re-

hospitalization inside a half year. From the 
given information, the model distinguished 
four free indicators for re-hospitalization, 
yet did not report any AUC. Felker et al. [6] 
analyzed 41 competitor factors from 949 
patient restorative records in 78 emergency 
clinics to think of a factual model anticipating 

passing or all-cause readmission inside 60 
days. The AUC was accounted for as 0.69. 
Yamokoski et al. [7] concocted a model to 
anticipate all-cause readmission to any 
medical clinic inside a half year and 
contrasted the execution and clinical 
decisions from attendants and doctors. The 
model was created utilizing 18 competitor 
factors from 373 patient records in 26 
emergency clinics and detailed an AUC of 
0.60. As of late, Amarasingham et al. [8] 
joined non clinical information alongside 
clinical information from 1,372 patient 
records to foresee demise or all-cause 

readmission to any emergency clinic inside 
30 days. 

       Not only medicine industry, Machine learning   
      has wide application from mathematics to   
      scientific studies but also to share market and   

      IT industry too where decision to be taken   

      very promptly and accurately. Most recently,    
      Mohanty et al.[10-13] employed machine   
      learning techniques to predict software   
      reliability, software cost estimation and   
      classify web services. Extensive comparision   
      with the recent models of re-hospitalization (   
               Betihavas et.al.,[16]). The indicators that   
      were regular to more than one model were:   

      history of diabetes mellitus, raised blood   
      urea and nitrogen, history of earlier   
      admission to medical clinic inside one year,    
      single conjugal status and race. 
 
      III.OVERVIEW OF TECHNIQUES EMPLOYED 
 

        Supervised machine learning algorithms   
       have been used in this paper, in a purpose  
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to classify whether the Breast cancer is Benign 

or Malignant. The following classification models 
have been used viz. Genetic programming (GP), 
Support vector machine (SVM),Naïve Bayes, K-
nearest Neighbours (KNN),Random forest, 
Decision Tree and Logistic Regression. Each of 
these techniques follow different approaches to 
evaluate the pre-processed dataset and to attain 

highest accuracy rate. The models are as 
follows: 
3.1 Genetic Programming 

Genetic Programming (GP) [14] is a 
transformative calculation strategy that performs 
tasks in a various levelled way and calculations 
on factors of heterogeneous kind. It is a strategy 

that consequently takes care of issues without 
requiring the client to know or determine the 
structure or structure of the arrangement ahead 
of time.. Genetic Programming is a deliberate 
and area free method, including PCs to tackle 
issues consequently, beginning from abnormal 
state articulations to client reasonable 
proclamations. It executes a few calculations, 
every one of which are utilized to discover 
Initialization, Crossover rate, Fitness measure, 
Mutation rate and Crossover factor, to determine 
a client characterized task. The primary point of 
this calculation is to discover the accuracy in 
ordering the information as for productivity and 

adequacy. In this report, we propose to utilize 
Genetic Programming through Discipulus tool, 
which is utilized to discover the precision of the 
dataset. The flow chart of GP is presented in Fig. 
1. 
3.2. DECISION TREE 

Decision Trees [15] in Machine Learning, as, 
utilizes a tree like organized model of choices. It 
is a kind of regulated learning calculation that 
can be utilized in both relapse and arrangement 
issues. It assemble models as tree structure. 
They can deal with both categorical information 
and numerical information. In Decision tree 
demonstrate, the dataset is separated into a few 

little subsets of the genuine dataset, while in the 
meantime a related choice tree is steadily 
created. The came about tree is a choice tree 
with hubs and leaves. A choice hub has at least 
two branches. Leaf node speaks to a 
characterization or choice of the tree. The 
highest choice node in a tree, relates to the best 
indicator called root node. The upside of this 
model is its capacity to dole out explicit qualities 
 

to issues and determine the result of that issue 

as a choice of that particular qualities. This sort 
of use, lessens the vagueness in basic 
leadership. 
 
SUPPORT VECTOR MACHINE (SVM) 

Support Vector Machine Classifiers are an 
example of supervised machine learning models 
consisting of related learning algorithms that 
analyze data and distinguish patterns that 
constitute the base for classification and 
regression analysis. This model proceeds by 
taking labeled data as input. The SVM model 
works by classifying each of the samples into 
one or more given class labels. Every sample in 

the dataset is characterized by an n-dimensional 
attribute vector plotted in n- dimensional space 
such the categories of data points are separated 
by a clear gap that is as wide as possible. When 
a new incoming datapoint is to be classified 
under one of these categories, a hyper plane is 
constructed and the data point is plotted. 
Established on the comparative location of the 
data point with respect to the hyper plane, it is 
classified appropriately Chang and Lin [17]. 
It is nevertheless not always really easy to 
construct hyperplanes. This is particularly 
genuine when the data are randomly dispersed. 
The Kernel method of SVM is applied in such 

scenarios. When the Kernel method of SVM is 
used as part of the SVM it is called the SVM. The 
Kernel function could be any of the following viz. 
linear, polynomial, rbf and sigmoid. The type of 
kernel being used largely affects the 
performance of the model and is thus of crucial 
importance. It is a multiclass model that uses 
the one-vs-rest strategy. 
Kernel Functions can mathematically be 
described as follows Vapnik and Corinna [18] 
and Pedregosa et al [19]. 

 

 

Polynomial: 

 where d= degree, r =coef 

………(3.1) 
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These models can be described as follows 

SVC: ½||w||^2+C SUM 

………………………………………………(3.2) 

General Algorithm for SVM: 

 T - Training Data P – Feature 

Vectors/Predictors in the testing set 

(samples) K- Kernel function 

 Load the training data T 

 Perform Feature Scaling for the entire 

dataset 

 Select the appropriate kernel K 

 Adjust the Classification hyperplane 

according to the nature of the data 

 Predict the class label for the testing data 

P 

 END 

NAÏVE BAYES 

The Naïve Bayes Classifier is a model of Bayesian 

Classifiers. This model is centered on posterior 

probability estimation. Every sample in the 

dataset is characterized by an n-dimensional 

attribute vector and a grade label. The model is 

primarily trained using some training data. The 

performance of the model is later measured 

using the test data set. Post training, the model 

proceeds by calculating the posterior probability 

of every sample in the test data set. The sample 

is supposed to belong to a particular class if the 

class probability of that sample belonging to that 

class passed a lot of attribute conditions is more 

prominent than the class probability of it 

belonging to another class [20-23]. In other 

words a sample with the greatest class 

probability is grouped under that class. It is 

assumed that each of the predictors in the 

dataset is independent of one another. 

The Gaussian Naïve Bayes Classifier is a special 

category of Naïve Bayes Classifiers. An extension 

of the Naïve Bayes Classifier applied to real-

valued attributes are termed as the Gaussian 

Naïve Bayes Classifier. The mean and standard 

deviation for each of the samples is calculated to 

summarize the distribution. The Gaussian 

Probability density function (PDF) is used to 

calculate the new probabilities. The samples are 

classified based on these new probability values. 

The likelihood of features is assumed to be 

Gaussian: 

  

…………………………………………………………………(3.3) 

Gaussian Naïve Bayes: 

Algorithm: 

 T - Training Data P – Feature 

Vectors/Predictors in the testing 

set(samples) 

 Load the training data T 

 Compute the mean and standard deviation 

of each sample in the training set 

 REPEAT 

 Compute the probability of every predictor 

variable in the testing set using the 

gaussian density equation in each target 

class 

 UNTIL 

 The probability of all the features has 

been computed 

 Compute the likelihood for each target 

class 

 Label the sample with the target class that 

has the greatest likelihood 

The basic architecture of Naïve Bayes is 

presented in Fig, 2 

 

 
 
 

Fig.2 Naïve Bayes Architecture 
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The K-Nearest Neighbour technique is one of the 

most popular strategies to have been connected 
to sort. The classifier continues by treating each 
example is the dataset as a point in n-
dimensional separation. Each example (point) 
can be symbolized as an n-dimensional element 
vector. Each example (point) in the preparation 
set is plotted in the n - dimensional space. At the 

point when an example (point) in the test set is 
to be ordered into one of the classes it is at first 
directed in n- dimensional space and after that 
sorted into one of classes by inspecting the n-
dimensional space for the k tests that are 
arranged near the test under examination 
Callahan et al. [24]. "Closest" is set dependent 

on a separation metric like the Euclidean space. 
The term between the approaching test and the 
preparation tests plotted in the n- dimensional 
space is estimated and the test is finished up to 
have a place with a class that the k-closest 
preparing tests. The assurance of an appropriate 
K esteem comprises an extremely huge advance 
in the calculation spread. Different techniques 
like the elbow strategy, hyper parameter tuning, 
and so on can be utilized to locate the best an 
incentive for K The execution of the model to a 
great extent relies upon the estimation of K. In 
this way a fitting an incentive for K would yield 
the best outcomes and an unseemly incentive for 

K on the other contracted man would give terrible 
outcomes Cost et al., 

KNN: 

Algorithm: 

 T - Training Data( ), P – Feature 

Vectors/Predictors    in    the    testing 
set/samples(  ,….,  ), D- Distance metric 

 Load the Training data T and the testing 
data P 

 Associate every sample in the training set 
T with its corresponding class label 

 Compute the distance (distance metric) D 
between the training data point and the 
testing data point 

 

Algorithm:DecisionTree(T,P,y)    

T - Training Data, P-Feature Vectors/Predictors, y 

- Target Class 

 

Initialize a new tree DT with a single root node. 

IF one of the Stopping Criteria is met THEN label 
the root node in DT as a leaf with the most 
predominant value of y in DT. 

 ELSE search for a distinct function f(P) of the 
input attributes values such that splitting DT 
according to f(P)’s outcomes ( ,...,vn) gains the 
best splitting metric with the greatest amount of 
accuracy. 

 IF best splitting metric > threshold THEN Label 
with f(P) 

 FOR each outcome of f(P): 

Set  = DecisionTree (BS(f(P))=( DT,P,y) where 

BS= Best Splitting Metric 

 Connect the root node of   to Subtreei with an 
edge that is labelled as 

 END FOR 

 ELSE Mark the root node in T as a leaf with the 
most common value of y in S as a label. 

 END IF 

 END IF 

 RETURN DT 

 Random Forest: 

 Algorithm: 

• Select a random subset of features from a set of   

      P features, where P 

 From among the features, calculate the node   

     n using the best splitting criteria. 

 Split the node into child nodes using the best 

possible split. 

 Replicate steps 1 through 3 until the leaf node 
has been reached. 

 Construct a forest by replication steps 1 through 
4 for number times to create number of 
trees. 

Logistic Regression 

Logistic Regression [27] is considered as one of 
the basic and popular algorithm in order to solve   
a classification problem. This model is termed as 
Logistic Regression,   because   of   it   is   quite   
similar    to Linear Regression. The term 
“Logistic” is named after the Logit function     
that     was used in     the     method of 
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 classification. This model follows predictive 

analysis and is used to examine data, explain the 
relation between one dependent binary variable 
and one or more nominal, ordinal or other 
independent variables. This model is an 
appropriate regression analysis, which is used to 
conduct when the dependent variable is 
dichotomous (binary). The term dichotomous 

basically mean two categorial values such as 0/1, 
yes/no, defective/non-defective, success/failure, 
and so on. This method mostly predicts the 
probability and output ranges in between 0 or 1. 

 

IV. RESULTS AND DISCUSSION 

A classification Table 1 can be utilized to measure 
the legitimacy of predicted probabilities. For a 2-
class problem, the classification Table 
(additionally called confusion matrix) is shown 
below.   

Sensitivity measures the proportion of correctly  
classified events,whereas  specificity measures 
the number of correctly classified non-events.  
Classification  accuracy is proportion of correctly 
classified  results (events and non-events) in the 
datasets. 

Table 1 Confusion Matrix 
Predicted Outcomes 

True 

Outcomes 

Positive Negative 

Positive TP FN 

Negative FP TN 

 

Sensitivity =  

Specificity = 

Accuracy =  

Based on the above measurement criteria, we 
simulate the results. 

In this paper, we have collected the Breast 
Cancer Wisconsin (Diagnostic) Data Set from 
literature, which is used to predict, whether the 
determined cancer, is benign or malignant. The 
Wisconsin Diagnostic dataset is a set of complete 
569 rows and 32 attributes. The first column 
determines the “id” of the patient, whose values 
are being tested against different techniques. The 
second column “diagnosis” states whether a 

  

patient is affected with breast cancer or not. It 

consists of only two values viz.Benign and 
Malignant. Benign is resulted for the patient who 
is not affected by breast cancer and Malignant for 
the patient who is diagnosed with breast cancer. 
The remaining 30 attributes of the dataset are 
the mean, standard error and worst or largest 
(mean of the three largest values) of these 

features, computed for each image, added to 
which there are no missing values in this dataset. 
On a whole, this dataset consists of 357 Benign 
and 212 malignant tuples. 

Further, we have carried out the pre-processing 
steps on the dataset using Python. The python 
code imports various libraries and pre-defined 

methods to visualize the dataset and a pre-
processed form of data, which further can be 
used to run along with different other techniques 
to give their accuracy values respectively. 

The steps involved in pre-processing using 
Python are as follows: 

 Import the file (.csv) using pandas library. 

 Display all the attributes and tuples, which 
are imported from the file. 

 From the displayed output, count the total 
number of Benign and Malignant values 
from the diagnosis column. 

 The diagnosis feature has values of string 
form (i.e., Malignant and Benign) which 
has to be mapped to numeric form (i.e., 1 
and 0) respectively. 

 Visualize the data, by using histogram 
representation of each attribute to get 
insights about the frequency of each 
attribute values in the data. 

 Box plots and Swarm plots are other 

visualization techniques, used to view the 
distribution of values of the attributes and 
also to detect outliers (if any). 

 The correlation map defined, gives the 
attributes that are highly correlated 
(dependent) with the target attribute 

(diagnosis) and are relevant for 
classification. 

 We have used the Logistic Regression 
model, to get the data output with it’s 
accuracy. 

The pre-processed data, which is obtained using 
python code, is used to run along Genetic 
Programming, Decision Tree, Random Forest, 
Support Vector Machine, K- Nearest Neighbour 
and Naive Bayes techniques. Each method gives 
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different accuracy rate, as per their performance 
algorithm, out of which the technique that results 
highest accuracy is determined and evolved for 
further processing. 

We have run the pre-processed data, using 
Discipulus tool, which has been used to create 
Genetic Programming based classifier model, 
whose parameters are viz. initialization, fitness-
size, cross-over rate, mutation rate and scale 
factor, which are used for stimulating this 
particular breast cancer dataset. 

Discipulus is stated as the world’s first and 
fastest commercial Genetic Programming and 
data analysis software. Discipulus can write 
computer programs like Java, C, C sharp, and 
Delphi and Intel assembler code automatically, 
on a computer desktop. Discipulus handles only 
binary classification. The training and testing 
dataset, which are 80-20% classification of the 
complete pre-processed data, are passed to the 
Discipulus is stated as the world’s first and 

fastest commercial Genetic Programming and 
data analysis software. Discipulus can write 
computer programs like Java, C, C sharp, and 
Delphi and Intel assembler code automatically, 
on a computer desktop. Discipulus handles only 
binary classification. The training and testing 
dataset, which are 80-20% classification of the 
complete pre-processed data, are passed to the 
tool, which internally processes its algorithms 
using its parameters and gives the Best Program 
Output. This output can be cross validated with 
the Target values of the dataset and the accuracy 
is calculated. The Table 1, consists of 10 such 
accuracies, which are obtained from the tool by 

running the training and testing data 10 times, 
and each run is evaluated for 15 minutes. The 
Average feature in the table, is the mean of all 
10 accuracies to give the best accuracy of the 
data. The Decision Tree, Random Forest, Logistic 
regression, SVM, KNN are written in python 
environment are presented in Appendix I. 

Table 2 determines results obtained by using 
different machine learning techniques. From our 
simulation study, we found that GP provides the 
best average accuracy of 98.13% followed by 
Naïve Byes of 96%. The Random Forest resulted 
the accuracy of 96%, Logistic Regression and 

SVM resulted equal accuracies of 95.5%, 
respectively, whereas KNN provides least 
accuracy of 92% compared to other techniques. 

  

 

The average accuracy of different techniques are 
presented in Fig. 4 

 

Table 2 Average accuracies of different Machine 

Learning Techniques 
 Techniques  Accuracy  

Genetic Programming 98.93% 
Decision Tree 94% 
Random Forest 96% 

Logistic Regression 95.5% 
Support Vector 
Machine (SVM) 

95.5% 

K-nearest 
neighbour 

(KNN) 

92% 

  Naïve Bayes  96%  
  

 

 
Fig. 4 Accuracy graph of Different techniques 

 

Table 2 determines results obtained by using 
different machine learning techniques. From our 
simulation study, we found that GP provides the 
best average accuracy of 98.13% followed by 
Naïve Byes of 96%. The Random Forest resulted 
the accuracy of 96%, Logistic Regression and 
SVM resulted equal accuracies of 95.5%, 
respectively, whereas KNN provides least 
accuracy of 92% compared to other techniques. 
The average accuracy of different techniques are 

presented in Fig. 4 
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Table 3 Different Accuracies of Breast cancer    

              Dataset 
TECHNIQ 

UES 

MEASUREMENTS PRECISIO 

N 

RECALL FI-SCORE SUPPORT 

DECISI 

ON 

TREE 

B 

M 

Micro Avg 

Macro Avg 
Weighted Avg 

0.96 

0.91 

0.94 
0.94 
0.94 

0.94 

0.94 

0.94 
0.94 
0.94 

0.95 

0.93 

0.94 
0.94 
0.94 

104 

67 

171 
171 
171 

RANDO 

M 

FORES 

T 

B 

M 

Micro Avg 
Macro Avg 

Weighted Avg 

0.96 

0.95 
0.96 

0.96 
0.96 

0.97 

0.94 
0.96 

0.96 
0.96 

0.97 

0.95 
0.96 

0.96 
0.96 

104 

67 
171 

171 
171 

LOGIS 

TIC 

REGRE 

SSION 

B 

M 

Micro Avg 

Macro Avg 

Weighted Avg 

0.94 

0.97 

0.95 
0.96 
0.95 

0.94 

0.97 

0.95 
0.96 
0.95 

0.96 

0.94 

0.95 
0.95 
0.95 

104 

67 

171 
171 
171 

SVM B 

M 

Micro Avg 
Macro Avg 

Weighted Avg 

0.93 

0.98 

0.95 

0.96 
0.95 

0.99 

0.88 

0.95 

0.94 
0.95 

0.96 

0.93 

0.95 

0.94 
0.95 

104 

67 

171 

171 
171 

KNN B 

M 

Micro Avg 

Macro Avg 
Weighted Avg 

0.93 

0.92 

0.92 
0.92 
0.92 

0.95 

0.88 

0.92 
0.92 
0.92 

0.94 

0.90 

0.92 
0.92 
0.92 

104 

67 

171 
171 
171 

NAÏVE 

BAYES 

B 

M 

Micro Avg 

Macro Avg 
Weighted Avg 

0.95 

0.97 

0.96 

0.96 
0.96 

0.98 

0.93 

0.96 

0.95 
0.96 

0.97 

0.95 

0.96 

0.96 
0.96 

104 

67 

171 

171 
171 

 

The Table 3 shows the different other accuracies 

values like precision, recall, F1 score and 

support. Overally, we found that SVM works well 

with Benign and Malignant of 93% and 98%, 

followed by Naïve Bayes of 95% and 97%, 

respectively. Random forest resulted the Benign 

and Malignant rate of 96%and 95% and logistic 

regression provided the precision of 94% and 

recall value of 97%. The precision and recall 

value of the rest of the techniques are presented 

in Table 3. The precision, recall and F1 score 

depicted in Fig.5. 

 

 

 

 

 

Fig.5 Precision, recall, F1 score of different   
         Techniques 
 
V.CONCLUSION 

 
With the ubiquitous use of machine learning in 
medical field, the need for accurate and efficient 
results has become imperative. Through the 
classification of the machine learning algorithms 
on the basis of quantity and quality, it has 
become relatively easy and vivid to analyse the 
performance. Through this paper, we have 
documented certain machine learning techniques 
that have been utilized for the classification of 
breast cancer dataset into two major divisions 
based on accuracy metric. Analysis have been 
carried out on the Wisconsin Diagnostic dataset 
through several supervised machine learning 

techniques viz. Genetic Programming, Decision 
Tree, Logistic Regression, Support Vector 
Machine, Random Forest, K-nearest neighbour 
(KNN) and Naïve Bayes models. The scikit learn 
library of python has been utilized for pre-
processing the data. The Genetic Programming 

employed in Discipulus tool, resulted in gaining 
high rate of accuracy when compared to other 
machine learning models. The stages of machine 
learning modelling from the splitting of data into 
the train and test sets, and computing of average 
accuracies for all the 10 folds have been 
tabulated and average value of all techniques 
employed are presented in the paper. It holds the 
highest accuracy rate of 98.93%, which is stated 
to examine the dataset and provide the predicted 
value much likely and reliable with the target 
value. Lastly, we conclude that this study could 
be used to classify a new data entry of breast 
cancer, into one of the two major classes, given 

the set of quality attributes. 
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Appendix 1 
General Preprocessing Code: 
import numpy as np import pandas as pd import 
seaborn as sns 
import matplotlib.pyplot as plt 
%matplotlib inline  
bc=pd.read_csv("data.csv")  
y = bc.diagnosis df=bc.drop(['id'],axis=1) 

x=df.drop('diagnosis',axis=1) 
bc.hist(bins=10,figsize=(20,20),grid=False) 
y_df=pd.get_dummies(y,drop_first=True) 
y_df=y_df['M'] 
pr=pd.get_dummies(df,'diagnosis') 
pr.drop('diagnosis_B',axis=1) 
f,ax = plt.subplots(figsize=(18, 18)) 
sns.heatmap(x.corr(),annot=True,linewidths=.5, 
fmt= '.1f',ax=ax); 
 

from sklearn.model_selection import 

train_test_split 
from sklearn.model_selection import 
cross_val_score df_train, df_test = 
train_test_split(df, test_size = 0.3) 
x_train=df_train.drop('diagnosis',axis=1) 
x_test=df_test.drop('diagnosis',axis=1) 
y_train=df_train['diagnosis'] 

y_test=df_test['diagnosis'] 
 
DECISION TREE 
Preprocessing Code : 
from sklearn.tree import DecisionTreeClassifier 
from sklearn import tree 
mod_dt=DecisionTreeClassifier() 

mod_dt.fit(X=x_train,y=y_train)  
pred_dt = mod_dt.predict(x_test) 
result=metrics.classification_report(y_true=y_tes
t, y_pred=pred_dt)  
print(result) 
 
RANDOM FOREST METHOD 
Preprocessing Code : 
from sklearn.ensemble  
import RandomForestClassifier  
mod_rf=RandomForestClassifier() 
mod_rf.fit(X=x_train,y=y_train) 
pred_rf=mod_rf.predict(x_test) 
result_rf=metrics.classification_report(y_true=y_

test, y_pred=pred_rf)  
print(result_rf) 
 
LOGISTIC REGRESSION 
Preprocessing Code : 
from sklearn.linear_model  
import LogisticRegression  
from sklearn import metrics 
mod_rl=LogisticRegression() 
mod_rl.fit(X=x_train,y=y_train)  
prdctn_rl = mod_rl.predict(x_test) 
result_rl=metrics.classification_report(y_true=y_
test, y_pred=predctn_rl) 
print(result_rl) 

 
SVM 
preprocessing Code : 
from sklearn.svm import SVC 
mod_svm= SVC(kernel='linear', C = 1.0)  
mod_svm.fit(X=x_train,y=y_train)  
prdctn_svm = mod_svm.predict(x_test) 
result_svm=metrics.classification_report(y_true=
y_test, y_pred=prdctn_svm) 
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print(result_svm) 

 
A.K NEAREST NEIGHBOUR Preprocessing    
   Code : 
from sklearn.neighbors  
import KNeighborsClassifier  
modelo_knn= 
KNeighborsClassifier(n_neighbors=10) 

mod_knn.fit(X=x_train,y=y_train) 
prdctn_knn=mod_knn.predict(x_test) 
results_knn=metrics.classification_report(y_true
=y_test, y_pred=prdctn_knn) 
print(results_knn) 
 
B.NAÏVE BAYES Preprocessing Code : 

from sklearn.naive_bayes  
import GaussianNB  
mod_nb=GaussianNB() 
mod_nb.fit(X=x_train,y=y_train)  
prdctn_nb = mod_nb.predict(x_test) 
result_nb=metrics.classification_report(y_true 
=y_test, y_pred=prdctn_nb)  
print(result_nb) 
 

 

     Fig.1 Flow chart of Genetic Programming 

 

 
 
 

 
 


