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ABSTRACT

The decision of which university to go to for postgraduate studies is quite challenging for
students. Many mentors give guides for a fee. It does not help the majority of students. There
are a lot of people who have been duped. Despite the fact that | have a similar difficulty while
considering moving overseas for my higher education. Based on my profile, | look into a
variety of institutions. However, based on my profile, | am unable to locate the ideal university.
With the number of universities and subjects growing by the day, deciding which institution is
ideal for a well-profiled student is becoming increasingly difficult. To address this issue, Given
the student's profile |1 propose a machine learning-based method that compares various
regression algorithms such as Artificial neural network, decision tree, Random Forest, linear
regression. This paper compares and contrasts different models to determine which one is the

most accurate.

Keywords- Admission Prediction, Linear Regression, Artificial Neural Network, Radom Forest,

Decision tree
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CHAPTER 1
INTRODUCTION

Graduation students are rising all the time, and it is becoming increasingly tough to get into a
master's program. It's becoming increasingly difficult. Going overseas for my master's degree
is a dream of mine. So, on occasion, | seek a master's degree program but am unable to locate
one that is perfect for my needs. As a result, | consider the necessity to take action.

Basically, when it comes to applying to master's programs, prospective graduate students
typically confront several hurdles. It is currently difficult for a student to select his or her
desired university for graduation. Given everything, deciding which university is best for him
is challenging. even though | face this kind of problem when | think about going abroad for my
higher study. | research lots of universities based on my profile. but | don't find out the
quintessential university based on my profile. day by the increasing university and subject and
so it's very tough to decide which university is best for a well profile based student. Using data
from Kaggle, this paper presents the implementation of four machine learning algorithms as a

method of predicting potential university ratings to admit the students.

we compare various regression algorithms such as Artificial neural network decision tree,
Random Forest, linear regression. This paper compares and contrasts different models in order

to determine which one is the most accurate.
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CHAPTER 2

LITERATURE REVIEW

Graduating students are becoming increasingly competitive for admission to the next level of
master's programs since a growing number of students are unaware of the requirements. They
squandered too much money on consulting counsel [1]. This paper used standards based on
features like Research Experience, GRE, CGPA, Undergraduate University. not use other
significant elements like standard operating procedure(sop), Letter of recommendation(LOR),
Research [2]. In this study, we'll merely look at MSE to see how accurate it is. MSE or RMSE
are useful for determining accuracy. However, if the accuracy is shown as a %, it will be more
accurate. It is more suitable for real-time visualization [3]. Too many advisors and predictors
are needed to recommend the best university for a student's profile. However, they are not
always correct in their predictions. They make mistakes from time to time [4]. For model
creation, using supervised machine learning algorithms. and acquire accuracy of 75% by using
just graduation CGPA and physics GRE score. Higher variables, such as university ratting,
SOP, and LOR, are needed for more accuracy.[5]. It's a statistical method for predicting
admission that calculates the R squarer error, MSE, and RMES for a better understanding of
the predictive value [6]. Classifying students into several groups for various university
admissions methods. and analyzing a wide range of student data in order to forecast their
university entrance [7]. Because this is not a classification model, they utilized semi-supervised
learning and data mining, however for a better result, need to employ a deep learning method.
In my paper, | employed ANN as a deep learning algorithm.[9]. The globe is advancing at such
a quick pace that everything is moving on an autonomous basis in order to reduce time in the
west and to move faster. in improving world are need qualified people for betterment . This
application aids in the identification of the ideal student for the job based on her
qualifications[10]. For a better outcome, utilize the supervised machine learning algorithm. For
a better outcome, | combined supervised and deep learning algorithms[11].data mining

technique[12].using
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This paper used standards based on features like Research Experience TOEFL, GRE, CGPA,
Undergraduate University. | think more characteristics such as Research Experience, LOR,

and SOP should be added to improve prediction [13]. in this paper using deep neural network
DNN.[14]. This work employs a machine learning method as well as EDM.[17]. Use machine

learning-based framework for predicting student performance[20].
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CHAPTER 3

Methodology

Background Study:
3.1 Linear Regression:

Linear Regression Algorithm is the most simplified and widely used algorithm to forecast the
result. This algorithm is so helpful for statics and machine learning. It's wark very well these
two-part. Researchers are like the linear model. Because Linear delineations were pretty much
simple. So it is a seductive model for every researcher. Basically, it's established on supervised
learning. What adjectly linear regression?. The main objective is to obtain a relationship
between an independent variable(X) and the dependent variable(y). Lots of the easiest linear
models have just one independent and one dependent variable. In my case have more than one

variable so | use multiple linear algorithms.

d _ Y T () )y (D
F{,.““”‘WZ(“(” x®) — y®) x

i=1
y=c+ b¥*x,

The equation for a linear regression line is Y = a + bX.here b is the slope,x means the feature
variable and a is a Y-intercept y is mention the target variable value.make sure to find out the
value of 0 that decrease the RMSE by the Equation MSE cost function for a Linear.

MSE (X, hp) = i m (07 x_yb)

here x means the instance's feature vector,he=hypothesis function using the model parameters
0, m = number of sample in dataset 0" is the transpose of 0,07.x" = is the dot product of T and

x® | and y = expected value.
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3.2 Random forest:

In arandom forest, We need to investigate the ensemble approach. Ensemble means combining

multiple models.

For prediction, this multiple model (Ensemble) is better than an individual model. This model
combines the result of several decision trees on different subsets of a dataset and averages them

to increase the dataset's predicted accuracy.

Figure 1: Random Forest

Ensemble Model:
example for regression

Tree 1 Tree 2 Tree 3
! ! !
0.2 -0.1 0.5

Tl —

0.2

Fig. 1. how work random forest
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3.3Decision tree:

The decision tree resembles a tree structure and provides a final choice. That is why call
decision trees. this algorithm makes for classification or regression models. It gradually Breaks
down a dataset into smaller and smaller sections while also developing an associated decision
tree. A tree containing decision nodes and leaf nodes is the end result. now | show the formula

that minimizes the cost function.

J (K L)=—LGyppt —22G

m n right

Where
{ Gierejrighe Measures the impurity of the left/right subset.

Myerefrighe 1S the number of intances in the left/right subset.
To train a linear regression model make sure to find out the value of 0 that decrease the RMSE
by the Equation MSE cost function for a Linear.
a 1 - .
MSE (X, ho) == 22, ( 0T .x0— )2
m

here x means the instance's feature vector,hp=hypothesis function using the model parameters
0, m = number of sample in dataset 8" is the transpose of 0,0".x" = is the dot product of 6" and

x® | and y = expected value.
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3.4 Artificial Neural Network:

The artificial neural network is a computational algorithm. Artificial neural network based on
the architecture of the biological neural network. So Atrtificial is called a neural network.IT
works like the human brain include neurons that are coupled to one another in various levels

of the networks. Nodes are the name for these neurons.

Here showing the input(x1-xn),their corresponding weights( wl-wn),a bias(b) and the
activation function f applied to the weighted of the inputs.

Figure 1: Artificial neural network

Model loss after train.

011 1

— Taining Loss
0.1 -
w009 1
5
g
=
007 1
0.06 1
o 20 40 &0 a0 100

Epoch

Fig. 2. Artificial neural network model loss after train
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CHAPTER 4

Research Model

This work used four Regression models Artificial Neural Network, Decision Tree, Random
Forest, and Linear Regressor. | utilized this model to better forecast the likelihood of being
admitted. The accuracy of the models was used to assess their performance. | use google collab
to run this work. Then | preprocess the data set and visualization the data set. And train the
model and used to predict the chance of admission. the select the best-curated model with less
error. . | calculated RMSE to choose the best model. Then compare my model Artificial Neural
Network, Decision Tree, Random Forest, and Linear Regressor. In my model linear Regressor
is the best model. Linear Regressor is better than another model. For linear Regressor, RMSE

is 0.061. That is minimum than another model.

Split data set into
train and test data in
the ratio of 80:20

Collect, analyze and Drop null value or
visualize the data set noisy features

A 4

A 4

IApply all models on
the train data set and
check the accuracy

Predicting new data

Is accuracy good?
set ¥

A

| Modify parameter W

fig. 3. Research Model process step by step
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CHAPTER 5

About data set

5.1 Data description

Table 1:describe data set about all input

Column description
GRE The graduate record exammation (GRE) 15 a
Score standardized exam for measunng student's
{out of aptitude for abstract thinking
340)
TOEFL Test of English as a Foreign Language
Score (TOEFL) score
(out of
120)
Universit | 1s the rankings of the higher education institute
v Rating
(out of 5)
SOP (out | A Statement of Purpose 1s an essay of purpose
of 5) of applying to a specific course 1n a paricular
unIversity.
LOR {out A Letter of Recommendation (LOR) from a
of 5) professional who has taught a student.
CGPA CGPA 1s the average grades obtained by a
(out of student 1n all the scmesters
10)
Research "Research Expenence” means any academic
(either 0 research activity.
or 1)
Chance Is the hikelihood of a student's chance to be
of Admut admitted to a university. 1 means great
(ranging possibility, () means no chance of admission.
from 0 to

1)
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5.2 Plotting Histogram

Table 2. for better understanding the data set.

Attribute

Histogram

GRE Score (out of 340)

TOEFL Score (out of 120)

University rating (out of 5)

§ —

SOP (out of 5)
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LOR (out of 5)

CGPA (out of 10)

Research (either 0 or 1)

150 -

100 4

o 0.2 o 06 D.1E
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5.3 Features correlation

10

GRE Score

09

- 08

University Rating TOEFL Score

-07

LOA

-06

CGPA

Research

Chance of Admit
i~
b

GRE Score -
TOEFL Score -
S0P -
LOR -
(GPA
Research
Chance of Admit

University Rating .

Fig. 4. Correlation between features

Student have hijer GRE Score and CGPA and also had TOEFL. Correlation matrics show
that these characteristics are significantly connected.
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CHAPTER 6

RESULTS DISCUSSION

| Used Four models to predict better accuracy, using an Artificial Neural Network, Decision Tree,
Random Forest, and Linear Regressor. we build this model for better accuracy. the different model
gives different accuracy. then we compare which model gives the best accuracy. here artificial neural
network gives 77.47% and decision tree gives 50.65% and random forest gave 79.10%. For better
calculation, | calculate RSME that's helpful for abject accuracy. here | just show minimal RSME value
it's from the Linear Regression model. for all overviews we decided Linear Regression is the best
model. And linear Regression gives the highest accuracy 80.30%. And linear Regressor smallest RMSE

(0.061). and other models show Lowe accuracy as shown in the table.

Table 3: shows the result from a different model.

Model name accurecy
Artificial Neural PEIRL(SANN Wodel act
Network P e e e e e

ANN model accuracy: 7

## Accuracy
DecisionTree_accuracy = DecisicnTree_model.score(X_test, y_test)
print(“"Decisicn Tree model accuracy: {:.2f} %".format(DecisionTree_accuracy*1e9))

Decision Tree

Decision Tree model accuracy: 50.65 %

Random Forest ## Accuracy
RandomForest_accuracy = RandomForest_model.score(X_test, y_test)

print{“"Random Forest model accuracy: {:.2f} %".format(RandomForest_accuracy*1ee))

Random Forest model accuracy: 792.18 %

Linear

## Accurac)

Regressor

LinearRegression_accuracy = LinearRegression_model.score(X_test, y_test)
print{“"Linear Regression mcdel accuracy: {:.2f} X".format(LinearRegression_accuracy*189))

Linear Regression model accuracy: 8€.30 %
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Linear Regression Artificial Meural Metwork  Decision Tree Radom Forest

Fig. 5. Visualize the percentage of the whole model outcome.
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CHAPTER 7

CONCLUSION AND FUTURE WORK

After finishing our work we can decide the best model is linear regressor based on accuracy.
So we compare with another model Random forest, decision tree, and artificial neural network
for selecting the model. 1 use this algorithm to see how to put all of your master's qualifications
to good use forecast the possibility of admission in various values. linear regressor is gained
the most accuracy 80.30% and a minimal RMSE value of 0.061 on the other hand, Other
models give low accuracy compared with linear regression. . here artificial neural network gives

77.47% and decision tree gives 50.65% and random forest gave 79.10%.

so the main aim of this paper for create an application where students find out the best
university based on her/his profile for a postgraduate degree.

Students' chances depend on him/her profile. the most prominent of which are GPA, GRE, and
TOEFL, university rating, SOP, LOR, Research. | used a total of 7 features in this paper. but
the best thing is more features give more accuracy. Other characteristics might include industry
experience, internship experience. Also, as an extension to this work, a university suggestion

for research interest can be produced with more research.
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