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Abstract: In this paper, we present research on developing a
recommender system that helps students who want to take
admission in engineering colleges. There are various engineering
colleges in Gujarat. After completion of 12t Science, if students
want to seek their admission in engineering, there are so many
choices. Students generally face problems in choosing the better
college as per their merit number. Colleges may have facilities
such as campus facilities, university grants, the infrastructure of
institutes, hostel facility, NBA and NAAC grading, placement
record, tie-up with industries, faculties or educational history too.
Students and parents do not have exact information about these
all. Moreover, there is no such website or an application which
gives the suggestion or recommend institutions where students
can get admission. After studying these issues facing by parents
and students, we are going to develop a recommender system for
engineering institutes which can recommend to students as pef
their merit number and user reviews. *

Keywords: Recommendation System, SVD, Pivot table,
Similarity Measure

l. INTRODUCTION

N owadays there are many websites available on the internet

that give knowledge about various engineering colleges, so
students get confused about which information is proper for
taking admission to college. After completion of 12" Science
lot of students try to get admission in engineering college.
Colleges may have facilities such as campus facilities,
university grants, the infrastructure of institutes, hostel
facility, NBA and NAAC grading, placement record, tie-up
with industries, faculties or educational history too. some of
the students succeed to get admission into their desired
college. But students from small cities and villages have less
knowledge about various engineering colleges in Gujarat. If
these students will have sufficient knowledge then the
students take admission as per their interest. Due to this
problem, we are going to develop a system which helps them
to select better institution based on various factors and
parameters. We went through various websites and forums
and noted the various problems faced by users and their needs
and requirements for our problem domain. The main
objective of our system is to recommend engineering
institutions based on past engineering admission records, the
general facilities provided by institutions and user and alumni
reviews.

Revised Manuscript Received on May 20, 2020.
Meshwa Mistry, Department of Computer Engineering, G H Patel
College of Engineering & Technology, Vallabh Vidyanagar, Gujarat, India.
Vidhi Suthar, Department of Computer Engineering, G H Patel College
of Engineering & Technology, Vallabh Vidyanagar, Gujarat, India.
KaPatel Shruti, Department of Computer Engineering, G H Patel
College of Engineering & Technology, Vallabh Vidyanagar, Gujarat, India.
Priyang Bhatt, Assistant Professor, Department of Computer
Engineering, G H Patel College of Engineering & Technology, Vallabh
Vidyanagar, Gujarat, India.

Retrieval Number: G10180597520/2020©BEIESP
DOI: 10.35940/ijitee.G1018.0597S20

55

Now a day's recommender system is used in many areas.
Recommender System is an information filtering technique,
which provides users with information, which he/she may be
interested in. A recommender system or a recommendation
system is a subclass of an information filtering system that
seeks to predict the "rating" or "preference" a user would give
to an item. A Recommender System is a computer program
that helps a user to discover a product and contain by
predicting the user rating of each item and showing them the
item, they would rate highly. With online shopping,
consumers have nearly infinite choices. No one has enough
time to try every product for a sale. The Recommender
Systems play an important role in helping users to find
products in contain they only care about.
Various types of recommendation system:

Collaborative filtering

Content-Based Filtering

Hybrid Recommendation Systems

1. Content-Based Filtering

These filtering methods are based on the description of a
product. The recommended products are similar to the ones
that a user has liked in the past. For example, there is one
article that user already read in the past, and in future user
wants to read another article so the system recommends based
on what a user read in the past.

2. Collaborative Filtering

Collaborative filtering systems make recommendations only
based on how users rated products in the past, not based on
anything about the products themselves. In collaborative
filtering, the recommendation system does not know the
actual product it is recommending. It only knows how other
users rated the product. For example, if a person A likes items
1, 2, 3and B like 2,3,4 then they have similar interests and A
should like items 4 and B should like item 1. Our system falls
under item-based collaborative filtering. There are two types
of collaborative filtering..

3. User-User collaborative filtering

This algorithm first finds the similarity score between users.
Based on this similarity score, it then picks out the most
similar users and recommends products that these similar
users have liked or bought previously.

The prediction Pu, i is given by:
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Here,
e Pu, i is the prediction of an item
e Ry, iis the rating given by a user v to a movie i
e Su,v is the similarity between users
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4. Item-Item collaborative filtering

In this algorithm, we compute the similarity between each pair
of items So in our case we will find the similarity between
each college pair and based on that we will recommend
similar colleges that are liked by the users in the past. This
algorithm works similarly to user-user collaborative filtering
with just a little change — instead of taking the weighted sum
of ratings of "user-neighbors”, we take the weighted sum of
ratings of “item-neighbors”. The prediction is given by:

nlS =Ry y)
N{ISLN1)
Now we will find the similarity between items.
—- =
t -7

sim(i,j) =cos(i, j)=— =
Il 2l =1l 7l

Now, as we have the similarity between each college and the
ratings, predictions are made and based on those predictions,
similar colleges are recommended.

5. Hybrid Filtering

In a hybrid recommendation system combining collaborative
and content-based recommendations can be more effective.
Hybrid approaches can be implemented by making
content-based and collaborative-based predictions separately
and then combining them.

1. LITERATURE SURVEY

The today's recommendation system is used in many areas to
provide ease of selection of product or item or predict the user
needs but there is no such system that can predict the college
not based on the marks but the best match according to the
student profile. This system provides a ranked list of colleges
or universities along with all government courses available to
the student according to the preference given by the student.
Parameters that are used for ranking the colleges from Alumni
are College Environment, Faculty, Placement, Culture,
Campus, etc. [1]

The System gathers data about Users from social media and
crawls College data from trusted sites. For getting an
information seeker's interest explicit profiling approach is
been used. Recommendation Engine collects User data from
Social media and builds User profile based on various
parameters like Faculty, Campus life, Placements, etc.
likewise, it takes into consideration Alumni or current student
data into consideration for building College Profile. Based on
User & College Profiling recommendations are generated for
information seekers using a hybrid approach.[1]

In this paper, we presented the design and implementation of
Friend book, a semantic-based friend recommendation system
for social networks. Different from the friend
recommendation mechanisms relying on social graphs in
existing social networking services, Friend book extracted
lifestyles from user- centric data collected from sensors on the
Smartphone and recommended potential friends to users if
they share similar lifestyles.[2]

In SVD they used ALSWR (Alternating-Least- Squares with
Weighted-\A-Regularization) factorize recommendation. The
values required for factorization are the data model, number
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of features, value of lambda, and number of iterations.
ALSWR is an iterative algorithm to solve the low-rank
factorization. The values of the recommended changes as the
value of lambda changes and several iterations changes.
Lambda is the regularization parameter that is used to prevent
over-fitting. For the User-College Matrix, similarity measure
defines the association between the two. But this measure and
in turn recommendations are controlled by Number of
iterations and Lambda value.[1]

In this paper, applied research on designing and developing a
recommender system for graduate admission seekers which
can help them to choose graduate school matching their entire
academic profile. Here developed a technique to transform
relational database for students' all types of relevant
information into a universal database format using academic
data of successful students who have already got the
opportunity to study abroad. After they developed an
algorithm for grad school recommender system which can
calculate the similarity between training and test data set
based on weighted scores using mean squared deviation
similarity metrics. They used the K-nearest Neighbor
algorithm for calculating top N similar users for the test users
and recommend Top K universities to users from N similar
users. Finally, the recommender system will recommend a list
of universities to apply for graduate admission to pursue
higher study abroad with funding.[3]

Calculate a weighted score from prior information of
successful applicants such as undergrad CGPA, GRE,
TOFEL_IELTS Score, Job_experience,
Research_experience, Research_area &
Intended_Outgoing_Country, intended_Semester,
Intended_admission_program. Calculate the similarity
between the user's scores using the mean squared deviation
similarity metric. [3]
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Matrix factorization techniques for recommender systems the
recommender system is based on one of two strategies. The
external information is required for the system, so it needs to
collect external information. The collection of external
information is not easy. The content-based strategies require
gathering external information that might not be available. [4]
The collaborative filtering plays a vital role in various
automatic recommendation systems and has been used in
many online applications. Successful as they are, one
limitation of most existing collaborative filtering algorithms is
that they are static models in which relations are assumed to
be fixed at different times. Learning from relational data has
always been a central topic in the fields of data mining and
machine learning.[4]
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DATA ANALYSIS

For a good and accurate result, we require a large dataset.
The required data for this dataset is collected from various
colleges and students from these colleges. We train our model
based on possible ways:

A. Last year cut-off

COUfSQ_ﬁimE
AUTOMOBILE ENGINEERING
AUTOMOBILE ENGINEERING

Inst_Name
AD.Patel Institute Of Tech, Karamsad
AD.Patel Ingtitute Of Tech, Karamsad

Category  SubCat
OPEN  Others
SEBC Others

Opening Closing  year
8386 35205
ms By

018
08

AUTOMOBILE ENGINEERING 4.0.Patel Ingtitute Of Tech, Karamsad T Others 1543 948 018
AUTOMOBILE ENGINEERING A.0.Patel Ingtitute Of Tech, Karamsad OPEN Qther 12430 305 019
AUTOMOBILE ENGINEERING A.D.Patel Institute Of Tech, Karamsad GEN Qther 650 1880 AU
AUTOMOBILE ENGINEERING AD.Patel Institute Of Tech, Karamsad SEBC Other 1961 359 w00
AUTOMOBILE ENGINEERING A0, Patel Institute Of Tech, Karamsad ESM Other 490 30 AT
AUTOMOBILE ENGINEERING A.D.patel Institute Of Tech, Karamsad 5C Other EICTHIE T L1
AUTOMOBILE ENGINEERING A.0.Patel Institute Of Tech, Karamsad GEN Other 0 118 06
AUTOMOBILE ENGINEERING AD.Patel Institute Of Tech, Karamsad 5C Other 014 M6l 006
AUTOMOBILE ENGINEERING ADPatel Institute Of Tech, Karamsad T QOther 4047 40M47 2006
AUTOMOBILE ENGINEERING AD.Patel Institute Of Tech, Karamsad SEBC Other 1947 32968 016

Figure 1. Last year cut-off dataset

This dataset is built by collecting the last four years' vacant
quota and four years cutoff form the ACPC website.

B. User ratings

This dataset is built by collecting reviews from the alumni and
the current students of the college. Users who had given
ratings to their respective colleges based on different
parameters on the scale of 1-10. This dataset is used to
generate recommendations for new users. We make students
feedback from which consists of 10 attributes based on which
questions are framed.
Figure 2. College Rating dataset
For example,
a) How the important college infrastructure is for you?
(Rate it Accordingly)
b) How important Industry for you? (Rate it Accordingly)
€) How much college campus life important to you while
selecting a college? (Rate it Accordingly)
d) How much placement activates is matter to you? (Rate
it Accordingly)

Above mentioned dataset is collected from faculties and
students of various engineering colleges. The fields of the
dataset we have taken into consideration are Infrastructure,
hostel facility, sports, library facility, college life, alumni
support, culture event, security/discipline, academic and
industry exposure. Using this data, we calculate overall
weighted grade and further we use this to recommend the
college.
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V. EXPERIMENT AND OBSERVANT

Top 5 colleges where
user can get admission

based on last yvear cutoff

¥

Recommend colleges
Based on User’s review

Using Cosine

imilarity measures Using SVD algonthm

Figure 3. System Flow

Various technologies are used in the implementation as
Tkinter mainly used for designing an interface. Python,
Anaconda navigator, Jupyter Notebook, sklearn, and surprise
packages are used to implement the recommendation system.
our system Recommend based on:

A. Based on merit rank

We are going to recommend colleges as per student merit
rank, branch, category using last four years cutoff shown in
figure 3. that we collected from the official website for
admissions in Gujarat. The user enters his merit rank, in which
branch he wants to get admission and which category he
belongs to. From all parameters and according to the current
year our system will recommend the top 5 colleges list.

ENTER YOUR MERIT NO:

1500

ENTER YOUR BRANCH: COMPUTER ENGINEERING

ENTER YEAR:

ENTER YOUR CATEGORY: sc

Submit

College 1d List Of Colleges
4980 L.D.College Of Engineering, Ahmedabad
6201 Pandit Deendayal Petroleumn University, Gandhin...
2238 Faculty Of Technology And Engineering(GIA), Dh..,
992  Birla Vishvakarma Maha Vidhyalaya(Gia), V.V.Nagar
7260 Sarvajanik College Of Engg. & Tech., Surat
2325 Faculty Of Technology(Sfi), Dharmsinh Desai Un...
MName: Inst_Mame, dtype: object

Figure 4. Top 5 college list based on cut-off

B. Based on user’s view (similarity measure)

We collecting reviews from the alumni and the current
students of the college. Users who had given ratings to their
respective colleges based on different parameters on the scale
of 1-10. we collect college rating based on 10 different
parameters like infrastructure, hostel facility, sports, library
facility, college life, alumni support, culture event,
security/discipline, academic, and industry exposure then we
calculate weighted mean value for that. for further processing,
we took email_id as user_id and college name as collage _id
then apply label encoder on
that to convert a categorical
value into a numeric value.
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we find similarities between colleges and then find cosine
similarities matrix which gives similarities between college to
college.

wserid 1 2 3 4 5 6 7 8 9 10 .. 65 66 67 6B 69
0 00 00 00 00 00 00 00 00 00 84 0.0 89 00 00 00
1 00 00 00 00 00 00 00 00 00 00 00 83 00 00 00
2 00 00 00 00 00 &1 00 00 00 00 .. 00 00 00 83 00
J 00 00 00 00 00 82 00 00 00 00 00 00 00 86 00

Figure 5. Pivot Table

As shown in figure 5. the pivot table creates a matrix of users
and college ratings. we take user_id as column and
college_id as row.it display grade value in each cell of
college_id and user_id.

0 1 ? i i § [} 1 B B .15

0 0000000 0637015 0544337 0.365420 0225048 0841077 0150279 0596306 0.160884 0136031 .. 00
1 0637015 0.000000 0579582 0468531 0352631 0747883 0250014 0635216 0252523 0207635 .. 00
2 0544337 0579962 0000000 0695336 0680138 0765896 0658345 0744962 0659185 0646807 .. 00
3 0365420 0460681 0695336 0.000000 0708165 06006 0605780 0657561 0604114 0719040 .. 00
4 0225048 0352611 0680138 0708165 0000000 0577005 0785225 0657485 0702618 0791968 . 00

Figure 6. Cosine Matrix

As shown in figure 6. It displays a similarity matrix between
colleges.

ap1y

Enter Name of Collage=

Submit

Recommended colleges based on your choice of ADIT:
1 ADANI

11 GECValsad

8 DIMIT

Name: College, dtype: object

Figure 7. Top 5 college list based on user’s review

As shown in figure 7. the user enters the college name and our
system will recommend the top 5 colleges which are similar as
per the user's review.

C. Based on user’s view (SVD algorithm)

For further processing, we took email_id as user_id and
college name as collage_id then apply label encoder on that to
convert a categorical value into a numeric value. While
finding similarity measures, biased user’s review can also be
calculated. Another approach which can resolve this is SVD
algorithm to calculate matrix factorization. We have
recommended colleges based on algorithm.
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Figure 8. RMSE Graph

Comparison of Result

College Name| Based on similarity measure Based on SVD algorithm
ADIT ADANI VVP
MBICT DPASNT
GCET GCET
LDCE SNPIT
SNPIT
V. CONCLUSION

This application helps students to predict the institute where
one can get admission as per the previous year cut off. Further,
he can have a recommendation of similar colleges as per the
user's review. So, one can decide which college is better for
her/his education. It is a recommender system that will use
past data and suggest the most appropriate college. It'll take
students' information like merit rank and provide a list of
colleges. It'll give them all the data regarding colleges like
infrastructure, hostel, placement, etc and colleges list that is
best suitable for them. The system can also be used by parents
to search for the better choices available for their ward. The
system can also be used by any person from engineering and
non-engineering backgrounds to guide the students and their
knowledge too.

The system is capable to recommend the colleges based on the
user's review and is also capable to give the colleges based on
merit numbers from previous year cut-off. This can be
improved by collecting more records from various users. One
can also improve and test the result of a recommendation by
applying a different model-based algorithm.
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