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Timely diagnosis of any disease is critical in medical field, with increasing population of breast cancer 

patients, this paper is dedicated to all medical professionals who are trying to save many lives, let us discuss 

the importance of principal component analysis on the breast cancer in this journal. 
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INTRODUCTION 

Principal Component Analysis is an unsupervised  

statistical technique used to examine the 

interrelations among a set of variables in order to 

identify the underlying structure of those variables, 

it is also known as factor analysis, when regression 

determines a line of best fit to a dataset, a factor 

analysis determines several orthogonal lines of the 

best fit to the dataset.  The term “Orthogonal” 

means “at right angles”, actually the lines are 

perpendicular to each other in n-dimensional 

space, n-dimensional space is the variable sample 

space, there are many dimensions as there are 

many variables, so for example in a dataset with 4 

variables the sample space is 4 dimensional. 

Principal Component Analysis is just a 

transformation of the data and it attempts to find 

out what features explain the most variance in the 

data, for example if we have an original dataset of 

two components, we try to get rid of the 

components that don’t explain the much of the 

variance in the data. 

In this paper we will use 12 attributes, out of which 

10 real valued features from each cell nucleus 

obtained from the Wisconsin diagnostic breast 

cancer dataset that explains about the stage of 

breast cancer M (Malignant) and B (Benign). 

Features explanations:  

1. ID: Patient id 

2. Diagnosis (M = Malignant, B = Benign) 

3. Radius(mean of distances from center to points 

on the perimeter) (worst). Worst texture. 

Texture (standard deviation of gray-scale 

values) (worst). Worst perimeter. perimeter 

(worst) 

4. Texture (Breast cancer can cause changes and 

inflammation in skin cells that can lead 

to texture changes), here we can take the 

standard deviation of grey scaled values 

5. Perimeter: Size of the core tumor 

6. Area: Area of the core tumor 

7. Smoothness: Local variation in radius length 

8. Compactness: (perimeter^2 / area - 1.0) 

9. Concavity (severity of concave portions of the 

contour) 

10. Concave points (Number of concave portions of 

the contour) 

11. Symmetry 
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12. Fractal Dimension ("coastline approximation" - 

1) 

METHODOLOGY 

Python is a very powerful tool in Machine Learning, 

let us discuss steps involved in performing the 

principal component analysis on the Wisconsin 

datasets in python. 

 

1. The very first step is to import the required 

machine learning libraries 

 
2. Now, we need to import the Breast Cancer 

Datasets from the sklearn library 

 
3. We are assigning the dataset to a variable in 

this step 

 
4. Let us fetch the keys from this dataset, the keys 

are basically a dictionary datatype, which 

represents the context of the dataset. 

Input: 

 
Output: 

 
5. We are going to create a dataframe based on the 

features which is “data” and “feature_names” 

Input: 

 

 
6. Let us identify the target feature from the 

dataset. 

 
7. The explanation of the target feature is shown 

below 

 
8. It is difficult to visualize the high dimensional 

data, in this dataset we have 30 dimensions 

and what we can do is to use the PCA concept 

to find the first two principal components and 

visualize the data in this new 2 dimensional 

space, now we are going to do is scale our data 

so that each feature. 

 
9. In this step we will be instantiating a PCA 

object and find the principal components using 

the fit method and then apply the rotation in 

dimensionality reduction and then we can 

specify the how many components we want to 

keep 

 
10. Now we are going to plot the data based on the 

first principal component and second principle 

component, interpreting these components is 

actually not that easy to understand but what 

we want is to show, how powerful the machine 

learning plot that describes the first and second 

principal components 
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11. We can see visually what these principal 

components represents through heat map, the 

below heat map shows the relationship 

between the correlation of the various features 

and the principal components 

 

 
 

 

 

 

RESULTS 

The Wisconsin Breast cancer data with 30 features 

was analyzed using PCA component analysis 

basically each principal component shows here as 

a row and the higher the number are the dark 

looking colors or it is yellow which is more 

correlated to a specific feature in the columns and 

that is really the best explanation for what these 

principal components represents their 

combinations of all these features and we can see 

what features were specifically important to one of 

the principal components versus the other 
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