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Feature Snatching and Performance Assessment
for Connoting the Admittance Likelihood of
student using Principal Component Reduction
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Abstract: Recently, engineers are concentrating on designing
an effective prediction model for finding the rate of student
admission in order to raise the educational growth of the nation.
The method to predict the student admission towards the higher
education is a challenging task for any educational organization.
There is a high visibility of crisis towards admission in the higher
education. The admission rate of the student is the major risk to
the educational society in the world. The student admission
greatly affects the economic, social, academic, profit and cultural
growth of the nation. The student admission rate also depends on
the admission procedures and policies of the educational
institutions. The chance of student admission also depends on the
feedback given by all the stake holders of the educational sectors.
The forecasting of the student admission is a major task for any
educational institution to protect the profit and wealth of the
organization. This paper attempts to analyze the performance of
the student admission prediction by using machine learning
dimensionality reduction algorithms. The Admission Predict
dataset from Kaggle machine learning Repository is used for
prediction analysis and the features are reduced by feature
reduction methods. The prediction of the chance of Admit is
achieved in four ways. Firstly, the correlation between each of the
dataset attributes are found and depicted as a histogram.
Secondly, the top most high correlated features are identified
which are directly contributing to the prediction of chance of
admit. Thirdly, the Admission Predict dataset is subjected to
dimensionality reduction methods like principal component
analysis (PCA), Sparse PCA, Incremental PCA , Kernel PCA and
Mini Batch Sparse PCA. Fourth, the optimized dimensionality
reduced dataset is then executed to analyze and compare the mean
squared error, Mean Absolute Error and R2 Score of each
method. The implementation is done by python in Anaconda
Spyder Navigator Integrated Development Environment.
Experimental Result shows that the CGPA, GRE Score and
TOEFL Score are highly correlated features in predicting the
chance of admit. The execution of performance analysis shows
that Incremental PCA have achieved the effective prediction of
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chance of admit with minimum MSE of 0.09, MAE of 0.24 and
reasonable R2 Score of 0.26.
Index Terms: Machine Learning, Dimensionality Reduction,
MSE, MAE, R2 Score, PCA, Sparse PCA, Incremental PCA,
Kernel PCA and Mini Batch Sparse PCA.

I. INTRODUCTION
In machine learning, the prediction of the target variable
can be done by applying dimensionality reduction. The
optimization of the features results in reduction of the storage
and execution time. The final prediction output depends on
the availability of the reduced features in the dataset. So the
reduced features should be less correlated for the prediction
of the target variable. If the variables in the dataset are highly
correlated to each other, then it results in duplication of the
features. This results on high memory occupation and high
response time. The difficulty of prediction increases with the
increase in the number of features in the dataset. This
significantly raises the need of dimensionality reduction
algorithms.
The paper is organized in which the literature survey is
dealt with Section 2 followed by the preliminaries in the
Section 3. Proposed work is discussed in Section 4 followed
by the implementation and Performance Analysis in Section
5. The paper is concluded with Section 6.
II. RELATED WORK
A. Literature Survey
The various admission methods of the students based on
the stress level is explored [1]. It also considers the
psychology nature of the students for predicting the admission.
They also discuss that the student stress level was floating
between neuroticism and conscientiousness. This procedure
was carried out for the students of the psychology program at
the University of Southern Denmark.
An attempt is made to analyze the solution for the strength
of the colleges and universities all around the country [2].
They projected that the students accepting to continue the
studies in colleges and universities is the major factor for the
growth of the academic and social life of the world. They
experiment machine learning for the students of Davidson
College to predict the decision of students admission and
found the accuracy to be 86%.
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Making the high student admission in the university is
really an important challenge for the management [3]. They
also projected that the student admission is tough due to the
increase in the competition in the market and profit nature of
the company.
They provide an intelligent model to predict the student
admission. They implemented Feature selection [3] to model
the essential features that are needed to identify the student
admission.
The admission system of the college greatly depends on the
admission policies and procedures [4]. A method is designed
to increase the admission rate by analyzing the relationship
between the admission policies and retention rate of the
organization. A predictive model is built to increase the
admission yield of the university.
A statistical machine learning model namely GRADE is built
for the computer science department of University of Texas at
Austin [5]. This GRADE method utilizes the historical
admissions data to predict the admission of the new student.
It performs effective review process on the decision taken by
the students towards admission.
The probability model is designed to predict the college
admission and student enrolment [6]. The first method is to
find the acceptance probability towards selecting the
particular institution. The second method of predicting the
admission depends on academic and non-academic feature of
the institution. Then the probability of the student admission
can be done based on the enrolment.
The admission rate is predicted by using artificial intelligence
by building two stage expert system [7]. The first stage
verifies the admission policies and procedures. The second
stage depicts the number of degree completed students of the
institution. A system is built with optimal rule induction that
depends on the academic and non-academic background of
the organization.
The lack of business intelligence, adaptation of emerging
technology greatly affects the admission rate of the
educational organization [8]. The grade point average of the
students is found by using decision tree analysis, neural
network analysis and multiple regression analysis. The model
is evaluated based on the average square error of the student
admission.
The supervised learning methods are used to predict the
decision making process of a student towards selecting the
organization [9]. This problem is a binary classification
problem where the different classifiers are implemented to
predict the rate of student admission. They found that logistic
regression classifier is found to have an accuracy of 76.9% to
predict the admission offer of a student.
The prediction of the student dropout is done by using data
mining methods such as K- Nearest neighbor, Naïve Bayes,
Decision Tree and Neural Network. They also used genetic
algorithm for analyzing the prediction rate of the student
admission [10].
A review on the prediction of student dropout is done through
data mining methods. It deals with the aspects considered for
the prediction of student admission in the university [11]. The
machine learning feature selection and extraction methods
can be used for the prediction of any factor in different
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application can be learnt through this article [12]–[16].
III. DIMENSIONALITY REDUCTION
The minimization of high data features into low data
features is done by Dimensionality reduction process. It also
makes sure that the dimensionality reduction does not result in
loss of information in the dataset. Let us have a look on some
of the dimensionality reduction methods below.
A. Principal Component Analysis
The selection of the principal components from the data set
is done in this method and the steps of PCA are as follows.
(i) Develop the data set Covariance matrix
(ii) Find the Eigen vectors of Covariance matrix
(iii) Redesign the dataset with Eigen vectors having large
Eigen values
(iv) Selecting Principal components with the features
having high variance.
B. Kernel PCA
The non linear selection of the principal components from
the data set is done in this method and the steps of Kernel
PCA are as follows.
(i) Preferring the Kernel plot
(ii) Creating the kernel matrix K of training data set
(iii) Develop the data set Covariance matrix
(iv) Find the Eigen vectors of Covariance matrix
(v) Redesign the dataset with Eigen vectors having large
Eigen values
(vi) Selecting Principal components with the features
having high variance
C. Sparse PCA
The selection of the principal components is done through
non linear selection having maximum variance and sparsity
from the data set is done in this method and the steps of sparse
PCA are as follows.
(i) Develop Sparse matrix of training data set
(ii) Carry out minima problem for Sparse matrix.
(iii) Develop the data set Covariance matrix
(iv) Find the Eigen vectors of Covariance matrix
(v) Redesign the dataset with Eigen vectors having large
Eigen values Step
(vi) Perform singular value decomposition for Sparse
matrix
(vii) Select eigen vector component with high variance
and sparsity as principal components.
D. Mini Batch Sparse PCA
The selection of the principal components is done through
non linear selection of multiple batches having maximum
variance and sparsity from the data set is done in this method
and the steps of mini batch sparse PCA are as follows.
(i) Partitioning of data set into ‘m multiple batches
(ii) Develop Sparse matrix for ‘m multiple batches
(iii) Develop the data set Covariance matrix
(iv) Find the Eigen vectors of Covariance matrix
(v) Carry out minima problem for Sparse matrix.
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Admission Predict Data Set

(vi) Redesign the dataset with Eigen vectors having large
Eigen values
(vii) Perform singular value decomposition for Sparse
matrix
(viii) Select eigen vector component with high variance
and sparsity as principal components.
Incremental PCA
The selection of the principal components is done through
non linear selection having less rank from the data set is done
in this method and the steps incremental PCA are as follows.
(i) Develop Rank matrix of training data set
(ii) Develop the data set Covariance matrix
(iii) Find the Eigen vectors of Covariance matrix
(iv) Execute rank matrix with low rank approximation
(ix) Redesign the dataset with Eigen vectors having
large Eigen values
(x) Perform singular value decomposition for rank matrix
(v) Select eigen vector component with high variance and
low rank as principal components.

Division of dependent and independent features

Data set Feature Scaling

create Training and Test data set

Perform Feature Extraction

PCA

Kernel
PCA

Sparse
PCA

IV. PROPOSED WORK
In our proposed work, machine learning algorithms are
used to predict the chance of admit of the student. Our
contribution of predicting the chance of admit is achieved in
four ways.
(i) Firstly, the correlation between each of the dataset
attributes are found and depicted as a histogram correlation
matrix.
(ii) Secondly, the top most high correlated features are
identified which are directly contributing to the prediction
of chance of admit.
(iii) Thirdly, the Admission Predict dataset is subjected to
dimensionality reduction methods like principal component
analysis (PCA), Sparse PCA, Incremental PCA , Kernel
PCA and Mini Batch Sparse PCA.
(iv) Fourth, the optimized dimensionality reduced dataset is
then executed to analyze and compare the mean squared
error, Mean Absolute Error and R2 Score of each method.

Mini
Batch
Sparse
PCA

Incremental
PCA

Analysis of MSE, MAE, R2 Score

Predicting Chance of Admit

Fig. 1 System Architecture

The admission predict data set is subjected to find the
correlation between each variable in the data set. The
implementation is done in python scripts and the obtained
correlation matrix of the dataset is shown in Fig. 2.

A. System Architecture
The architecture of proposed system is shown in Fig. 1
V. IMPLEMENTATION AND PERFORMANCE
ANALYSIS
A. Chance of Admit Prediction for Feature Extraction
The Admission Predict dataset from Kaggle Repository is
used for implementation with 7 independent attribute and 1
Chance of Admit dependent attribute and they are,
1) GRE Scores ( out of 340 )
2) TOEFL Scores ( out of 120 )
3) University Rating ( out of 5 )
4) Statement of Purpose ( out of 5 )
5) Letter of Recommendation Strength ( out of 5 )
6) Undergraduate GPA ( out of 10 )
7) Research Experience ( either 0 or 1 )
8) Chance of Admit (0 0r 1 ) - Dependent Attribute
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Fig. 2 Correlation matrix of admission predict dataset.

Admission predict dataset is implemented to form the
histogram with its features and is shown in Fig. 3. The
obtained feature importance of the variable of the Admission
predict dataset is shown in Fig. 4 – Fig. 7
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methods with 3 components and is shown in Fig. 8 - Fig
12.

Fig. 3 Distribution of attributes in the dataset

Fig. 8 Admit Chance of PCA with three Components

Fig. 4 Feature importance of each variable

Fig. 5 Distribution of GRE and TOEFL Score
Fig. 9Admit Chance of Kernel PCA with three Components

Fig. 6 GRE and CGPAScore VS Chance of Admit

Fig. 10 Admit Chance of Sparse PCA with three Components

Fig. 7 TOEFL VS Chance of Admit, 3 Principal Components

Admission predict dataset is subjected to each PCA
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Fig. 15 Admit Chance of Kernel PCA with two Components
Fig. 11 Admit Chance of MiniBatch PCA with three
Components

Fig. 16 Admit Chance of Sparse PCA with two Components

Fig. 12 Admit Chance of Incremental PCA with 3
Components

Admission predict dataset is subjected to each PCA
methods with 2 components and is shown in Fig. 13 - Fig
18.

Fig. 17 Admit Chance of Mini Batch PCA with two
Components

Fig. 13 Feature extraction with two components

Fig. 18 Admit Chance of Incremental PCA with two
Components

Fig. 14 Admit Chance of PCA with two Components
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B. Performance Analysis of PCA
The mean squared error, mean absolute error and R2 score
of each method is compared to analyze the performance and is
shown in Table. 1 and Table. 2.
Table. 1. Comparison of Evaluation Parameters for PCA
with three Components
Admission Predict Dataset
Feature Extraction
Methods
PCA
Kernel PCA
Sparse PCA
Mini Batch Sparse PCA
Incremental PCA

Number of Components = 3
Mean
Mean
R2 Score
Squared
Absolute
Error
Error
0.10
0.26
0.26
0.11
0.22
0.27
0.11
0.26
0.26
0.10
0.26
0.27
0.09
0.24
0.26

Table. 1. Comparison of Evaluation Parameters for PCA
with two Components
Admission Predict Dataset
Feature Extraction
Methods
PCA
Kernel PCA
Sparse PCA
Mini Batch Sparse PCA
Incremental PCA

Number of Components = 2
Mean
Mean
R2 Score
Squared
Absolute
Error
Error
0.11
0.27
0.28
0.11
0.26
0.22
0.11
0.26
0.27
0.10
0.26
0.27
0.10
0.27
0.27

The two component PCA dimensionality reduction of the
training and test dataset of each method is shown below in
Fig. 19 - Fig 18.

Fig.20 Logistic Regression for Kernel PCA with two
Components

Fig. 19 Logistic Regression for PCA with two Components
Fig. 21 Logistic Regression for Sparse PCA with two
Components
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VI. CONCLUSION
This paper attempts to predict the chance of Admit for the
Admission predict dataset by implementing the correlation
matrix between each of the dataset attributes. The top most
high correlated features are identified which are directly
contributing to the prediction of chance of admit. Admission
Predict dataset is subjected to dimensionality reduction
methods like PCA, Sparse PCA, Incremental PCA , Kernel
PCA and Mini Batch Sparse PCA. Optimized dimensionality
reduced dataset is then executed to analyze and compare the
mean squared error, Mean Absolute Error and R2 Score of
each method. Experimental Result shows that the CGPA,
GRE Score and TOEFL Score are highly correlated features
in predicting the chance of admit. The execution of
performance analysis shows that Incremental PCA have
achieved the effective prediction of chance of admit with
minimum MSE of 0.09, MAE of 0.24 and R2 Score of 0.26.
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