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Abstract

Opinion mining is an approach to natural language processing (NLP) that identifies
the emotional tone behind a body of text. This is a popular way for organizations
to determine and categorize opinions about a service or idea. It involves analyzing
data set from different aspects to mine text for sentiment and subjective information
which can be used to increase efficiency. Students are unaware of the best institution
suited for them due to insufficient information. This paper explores recommendation
of perfect universities which the students desire by using data of opinion mining
through a Multi Criteria Decision Technique (MCDT) based ranking and university
recommendation system to tackle university admission problems.

Keywords: opinion mining, data analysis, natural language processing, recommen-
dation, topsis.
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Chapter 1

Introduction

1.1 Background

As days are passing, opinion is becoming an indispensable part of our lives. Opinion
is not necessarily based on fact or knowledge, rather it can also be a view or judge-
ment formed by people. People give different types of opinion regarding different
things. With the help of those opinions a person can make a decision. Opinion is
very important because it helps to decide between right or wrong. It confronts a
number of challenges to analyze the public views. It is seen that difficulties are seen
for getting admission in a University according to the desired needs of people. Some
have a huge amount of money and therefore can get admitted in the most pop-
ular private universities whereas, the people who have less money faces problems
in getting admission according to their needs. Here, the opinions of all the people
regarding admission and recommendation according to the criteria’s of the students
and their parents is very much necessary. People can say different types of things and
facts about different types of universities. But it is hard to know which facts are true
and which are false because choices and opinion varies from person to person[2] [3].
So, if a person likes a specific university then that does not mean that all the other
people wants to get admitted or have the capability to get admission in that specific
university. So, here comes the necessity in the opinion and the recommendation part.

Opinion mining is used for tracking the mood of the public about a particular
product which is also called sentiment analysis. It involves building a system to
collect and categorize opinions about a product [1]. It is the computational study
of opinions, emotions and attitudes which is one of the key research field in Natural
Language Processing (NLP). It helps to decide the mentality of a speaker or an au-
thor in regards to a certain assessment, which will be on the record. The mentality
might be their judgment or assessment, of their current state of mind, which is the
emotional state of the author while putting down the feedback of a certain thing.
There is lack of study in opinions because of the lack of text opinionated before the
World Wide Web. In the earlier days, when someone needed to take any decision
then they would ask for opinions from friends, families and other nearby people.
But with the growth of time and the user generated content on the web, the world
changed. Now-a -days, for knowing any opinion about anything there are a lot of
reviews on the Web.
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Therefore, we thought about the difficulties of people in finding the desired private
university and so we proposed opinion mining and university recommendation sys-
tem using MCDT based algorithm, which is a new publicly available opinion mining
for the University selection process. The opinion mining system will recommend a
University selection based on the newly created resource that contributes to an au-
tomatic opinion. After the collection of all the valid inputs from the authors/users,
the data is trained by using NLTK (Natural Language Toolkit) in python for the
opinion mining section and for the recommendation section we used TOPSIS (Tech-
nique of Order Preference Similarity to the Ideal Solution) on finding an ideal and
an anti-ideal solution and comparing the universities according to the criteria’s of
the student and his/her family for getting admission in their desired university.

The paper is organized into following sections: Literature Review, Proposed Ap-
proach, Dataset Analysis, Methodology, Result Analysis and Conclusion with future
works.

1.2 Motivation

Our primary motivation was to research about opinion mining for getting admitted
in the desired universities so that people can rely on the reviews that are found from
the opinions of different people. We explored several research papers, journals and
articles and finally decided to work on the opinion mining of universities. Before
opinion mining, the people mainly relied on the ratings and comments of different
people which were given on social media and also people would ask others about the
best universities. But it was seen that some of the opinions were fake and so it was
very difficult to get admitted in a suitable university and it was difficult to meet
the exact requirements of the people. So, in that case, opinion mining solves all
the problems in getting admission smoothly meeting all the requirements of people
since then there is a proof of the opinions to be right or wrong.

After analyzing various research approaches, we found that only opinion mining is
not enough. So, we decided for making a recommendation system so that the most
suitable university is found. People can have different types of problems. Some
may want a good campus where others may want a good quality of education.
As a result, recommendation system helps to categorize the demands of different
people and then it shows a result regarding the criteria’s given by the users. A lot
of attention should be paid in designing an opinion mining and recommendation
system. Opinion mining should be done very carefully so that the analysis that
comes out is efficient and also recommendation depends on that result crucially. In
this paper, we tried to design our system by keeping all the significant constraints
in mind.

1.3 Research Problem

Opinion mining from the reviews of the user aims to algorithmically identify prod-
uct aspects and their corresponding opinions from a collection of reviews which are
opinionated[3]. Since there is no availability of work done specifically for a recom-

2



mendation system using opinion mining, so we wanted to use both of them for this
system. Also, one may ask about the benefits of opinion mining for creating a ser-
vice recommendation. So, it has two main subtasks.

For the implementation part, we can just manually add data to the system for train-
ing but some issues must be considered in this approach. Also, the data from the
websites are not always true and also for adding it manually, it requires a lot of
details. Some may be spam and face reviews[4]. For this reason, we must filter out
unnecessary and inefficient data before recommendation. Services are not always in
constant demand with time or advancement of technology rather it takes a drastic
change in mind. Therefore, it becomes a necessity where opinion is important so
that students can get admitted to their desired university with their desired features.

But it is seen that by only relying on the opinions of people, students can never
find a solution because without any credibility they will not rely on it. An item is
recommended based on the ratings of other users who have similar interests as the
user under consideration[5]. Moreover, by facts alone, several students are unable
to enquire about certain requirements or problems that they are concerned about.
Many of them will have different needs. Some may want a beautiful campus; some
may want a good education and also some people may want to get scholarship. So,
in that case, for earning the trust of the students, we have to collect relevant and
genuine opinions by taking a professional approach with opinion mining. It is seen
that by only believing in the opinions, many students get admitted to the universities
but later face a lot of problems. So, a solution should be made for these types of
issues. Moreover, we claim that with the advancement of technology people will
expect many features to be considered and if they do then ordinary recommendation
systems are bound to be extinct since people will not need it anymore. Considering
all these issues, we have decided to work on recommending the best university to
the students according to their desired needs.

1.4 Research Objectives:

• Building a whole new university recommendation system that will use the data
generated by opinion mining.

• Including student preference-based recommendation feature using advanced
natural language processing toolkits.

• Perform opinion mining by ‘tokenization’ and ‘chinking’ for efficiency.

• Making the recommendation system available for institutions like “Private
Universities of Bangladesh”

• Collecting data professionally for generating relevant and efficient recommen-
dations.

• Avoiding biased and improper recommendations from data found on the web
or by other means.
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1.5 Thesis Orientation

The rest of the thesis is organized as the following order:

• Chapter 1 – Introduction where background information of our research, the
problem about which we are researching and research objectives are discussed.

• Chapter 2- Literature Review where previous and related works of the same
problem are discussed and reviewed.

• Chapter 3- Data Collection And Analysis where we discuss collection method-
ologies of our dataset in details and preliminary analysis.

• Chapter 4- Methodology where we discuss the used technologies and workflow
of our work in details. Also includes experimental Result Analysis, where we
visualize our data and analyze the result obtained from our model.

• Chapter 5- Conclusion and Future works where the conclusion consists of our
work till now and future works includes the scope of the improvement.
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Chapter 2

Literature Review

Machine learning is a buzz word in the world of science and technology. The term
was coined in 1959 by a computer scientist Arthur Samuel in the IBM lab. There are
various approaches to solve a problem by utilizing different mechanisms, like pre-
dicting future trends and possibilities. Machine learning approaches are used very
often to solve different kinds of scenarios. Machine learning is derived from Artificial
intelligence as pattern recognition, and NLP is an important aspect of AI [26]. With
the help of machine learning, opinion mining can be done. User-generated content
can be used for opinion mining as it aims to discover collective and subjective infor-
mation. This is particularly helpful as it provides user-generated information rather
than factual ones, which helps in human decision making and collective informa-
tion retrieval [35] [36] [37]. Furthermore, machine learning techniques are used to
train data sets. The machine learning algorithm is often used as a mathematical
expression that represents data in the form of a problem to solve different types of
models. Opinion mining is a computational technique that is a subdivision of data
mining and computational linguistics, which is used to categorize opinions which we
gather from various sources [27]. Work on opinion mining has significantly brought
improvement in the effectiveness of work. For example, automatic movie review min-
ing and movies’ summarization using the opinion mining system is very resourceful
[28]. Opinion mining can also be used to show product reviews by rank according to
the intention of the searcher [29]. Market characters can be predicted by monitoring
twitter activity to better predict the flow of stocks [30]. There are many challenges
when dealing with opinion mining while working on different kinds of data sets [31].
Different kinds of data sets like blogs, movie reviews, chatting data etc. are used for
opinion mining [32]. Emotions can be detected from poems or lyrics [33]. Accord-
ing to Liu B. different opinion mining can be done on document level, feature level
and sentence level [34]. Different kinds of classifications are used for opinion min-
ing, which can be classified into Supervised and Unsupervised learning. Supervised
learning method is used when we want to predict or explain certain data sets. To
understand Supervised learning, we need to further break it down into classification
and regression. A SVM or Support Vector Machine Classifier takes the data and
sorts it into two different categories. The data points are closer to the hyper plane
and therefore influence the position and orientation of the hyperplane. [39] [38] [40]
[44] [42] [43] [41] [45]. K-nearest neighbor classier or KNN consider similar types of
point that shares similar features in the nearby proximity of a point. The distance
to all the points is calculated and, the class is decided based on K nearest neighbors.
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[46] [47] [48]. Another learning algorithm that is used for text classification is Naive
Bayes classifier. It is based on Bayes’ probability theorem, and it accepts the fea-
ture variable that is independent of each other [49] [50]. Regression is another model
that is used to distinguish different kinds of data using continuous values or values
based on a set of preliminary data. Some of the different types of regression are
simple linear regression, polynomial regression, support vector regression, decision
tree regression, random forest regression. There are a few Unsupervised machine
learning methods as well. The two main Unsupervised models are clustering and
dimensionality reduction. While clustering works with similar kinds of data, dimen-
sionality reduction works with reducing the number of random variables taken into
machine learning algorithm to set principal variables. It removes irrelevant data in
order to manage better and reduces complexity. These learning methods are used
to find similarity detection, automatic labeling and object segmentation. Natural
Language Processing or NLP is not a machine learning method, but it is rather a
widely used technique to prepare the text for machine learning. Computers cannot
fully understand human language. The machines can be trained to do certain tasks
like auto-correction, correct misspelled words, and more. One of the most popular
packages for text processing is NLTK or Natural Language Toolkit, created by re-
searchers at Stanford. NLTK is used with a python program to work with human
language data as it can easily provide easy to use edges like WordNet, stemming,
and more. For numerical representation, one of the easiest ways is to compute the
frequency of each word within each text documents [55]. It can easily be explained
by matrix. The matrix representation of the text frequencies is commonly called
Term Frequency Matrix or TFM. Besides, there are new methods: Neural Network
and Deep Learning, Transfer Learning, and Reinforcement learning used in machine
learning.
The recommendation system is a significant class of AI calculations that offer ap-
plicable recommendations to users. Our work is not quite the same as past investi-
gations regarding opinion mining and recommendation systems. We believe almost
no work has be done on our topic. The perspective recognizable proof assignment
controlled the free-text surveys in an unsupervised way with no help from polarity
audits. In our research work, the identification of opinionated viewpoints begins by
recognizing opinion words in the students and guardians survey, and afterward, we
look for the angles adjacent to the opinion word. As far as we could know, there has
been no endeavor to utilize opinion mining and MCDT to extricate student’s and
guardian’s views in this prospect. In this manner, we use TOPSIS along with opinion
mining in our exploration. Multi-criteria Decision Technique (MCDT) is considered
an exceptionally dependable technique for positioning multiple choices, depending
on a few criteria [51]. In light of a few criteria, Multi-criteria Decision Technique
(MCDT) is considered as an excellent approach for positioning multiple other op-
tions. In various regions and areas, MCDT strategies have been effectively applied
[52][53]. With a little minor departure from existing strategies, different MCDT
techniques have been created, and as a result, new parts of exploration is made[52].
In light of the briefest separation to the positive ideal arrangement and the farthest
good ways from the negative arrangement, the positioning cycle of techniques is
made. Subsequently, a positive-ideal arrangement contains all the best estimations
of the criteria in the decision matrix, though negative arrangement contains all the
most noticeably terrible qualities [54]. Among various MCDT strategies, TOPSIS
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has been widely used in research work. Notwithstanding its effortlessness, it has the
least position inversion contrasted with other MCDT strategies, and the means of
its cycle are similar, whatever the quantity of criteria is given [53].
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Chapter 3

Data Collection And Analysis

We have made two different forms with a set of Questionnaires and collected in-
formation about our selected sample population. For this survey, we have used a
data collection approach to know the opinion of recent university students, fresh
graduates and even those who are going to take admission to universities soon.

In this era of science and technology, crucial features of any university include useful
and effective lectures, tutorials, hand notes, library facilities, lab work and practical
knowledge. Technical facilities like tools and types of equipment in labs, clubs and
practice rooms are also essential.

From an article by Rowley (2003)[13], we were able to learn four crucial cause of
getting student feedback:

1. To supply auditable evidence that students have had the chance to pass, dis-
cuss their courses which such information is employed to cause improvements

2. To motivate students to execute the implementation of their learnings

3. To give the students a chance to discover their talents and also detect and
work with their weaknesse

4. To make sure that they can contribute to the reputation of the university and
encourage the development of the others

3.1 Initial Data Processing

3.1.1 Initial Stage

At the very beginning we needed a huge chunk of opinions from various resources
so that we can understand the point of the students from different phases from dif-
ferent Universities. To collect the data, we proposed a survey form through which
we could get the opinions and later we can work with it.
Survey Form:

As we can see here the forms are segmented into four different sections for four
different categories of students. As an example, for an ongoing University student
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Figure 3.1: Survey Form
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were asked these set of questions based on their experiences and opinions.

Figure 3.2: Survey Form

We also decided to include an option to add additional comments. These comments
will not only give us the opportunity to develop our database but also contribute to
discover new issues regarding the universities.

Figure 3.3: Survey Form

3.1.2 Second Stage of Collecting Data

After we got our hundreds of unprocessed and unaltered datas we needed more
opinions from the students so we took some more approaches to get more valuable
datas for research.

1. Face to Face Interviews

We approached respondents personally, either in the university, in labs, and by
calling them one to one. Then We asked the respondents a series of questions
and noted their responses. With these interviews we were getting more infor-
mation than the other methods but the major drawback was we had limited
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amount of time to do that and getting a good range of data within a very
short time was not possible. So, we tried online.

2. Blog and Group Crawling We crawled different Facebook groups that talk
about university issues. We also looked for different blogs as well. We got a
good chunk data from these online platforms and most of these data are from
anonymous sources.

3.1.3 Data exploration and profiling

As we found a large number of unprocessed and unaltered data but these data were
not in the format, we needed for our codes to work. So, we needed to format the
Data which include looking for trends, outliers, exceptions, incorrect, inconsistent,
missing, or skewed information. This part of the exploration was important so that
we get the idea that our data isn’t biased and have proper information from anony-
mous sources. We took 600 volunteers’ opinions about the universities. We have
asked them several unstructured questions to know their problems, challenges, their
study satisfaction, facilities and their plan, thoughts, etc. Some of the data were
invalid and didn’t go with our objectives. So, we needed to validate the data.

3.2 Data Operations

3.2.1 Data Analysis

Data Analysis is an integral step in Machine Learning as the quality of data and
the useful information that can be derived from it directly affects the ability of
our model to learn; therefore, we must format our data before feeding it into our
model. Initially the data we got was full of trends, outliers, exceptions, incorrect,
inconsistent, missing, or skewed information. So, we needed to work with the data.

Figure 3.4: Data Analysis

3.2.2 Data Profiling

In this cycle we surveyed existing information to improve the quality and bring
structure through an organization. It helps in improving the quality and intelligibil-
ity to specific guidelines. Most machine learning models neglect to work when the
datasets are imbalanced and not very much profiled.

11



Figure 3.5: Data Profiling

Data cleansing guarantees information is perfect, exhaustive, blunder free with
exact data. We removed the opinion that we felt like was biased and obsolete.we
also paraphrased some opinions, removed extra spacing, made grammatical correc-
tions while working with all data.
Data transformation is changing information to make it homogeneous. Informa-
tion like locations, names, and other field types are spoken to in various organizations
and information change helps in normalizing and normalizing this.
Data anonymization is the way toward eliminating or encoding individual data
from the datasets to ensure privacy. We removed personal information to maintain
the security.
Data augmentation we need to diversify the data available for our training mod-
els. We rewrote new information without extracting any information.

3.3 Transforming Data and Data Modeling

After gathering all the data and information we tried to justify all the information
and transformed data for our data model.

12



Chapter 4

Methodology

4.1 Data Manipulation

4.1.1 Tokenization

To extract opinions, our primary step will be to analyze each opinion and extract
useful information from it. To do that, we will tokenize every opinion into tokens of
words. Let us take the first opinion from our dataset.

Library should be the strength of a university. It is awesome that we have this
perfectly. We can really learn practically. However, we lack open space and place
to relax also.

We have used the NLTK library of python to tokenize each word from a sentence
using its method ’word tokenize’ method. Other algorithms or methods can be used
as well but we have to make sure that every single word is split into tokens and
appended to certain indexes of an array or list. Because we will need these tokens
for the upcoming procedures. Once every opinion is split into tokens of words, we
can now analyze each token and fetch relevant information.

4.1.2 POS Tagging

To fetch relevant information from every opinion, we should also know which tokens
are essential for us and which are not.

“My name is Rahim. I think a University should have proper facilities in a library.”

In the above opinion, the first sentence is not an opinion. We do not need such
data for our algorithm. Moreover, “I think a” part of the second sentence is also
irrelevant for opinion mining. But we cannot identify such tokens among thousands
of opinions if we don’t tokenize and tag each of them. Then with our algorithm
expressions, we can filter out relevant opinions from all sentences. So, in this phase,
we will tag all tokens from step 1 according to their grammar (Parts of Speech). We
will use the NLTK method ’pos tag’. This method classifies each token according
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Figure 4.1: Methodology
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to the grammar.

The tokens were generated from the original opinions in step 1 and then the tokens
are tagged in step 2. The meaning of the classifications can be generated from the
NLTK POS table.

NLTK POS TAGGING 1
Attributes Grammar
RB ADVERB e.g. VERY, SILENTLY
RBR ADVERB, COMPARATIVE e.g. ‘BETTER’
RBS ADVERB, SUPERLATIVE e.g. ‘BEST’
RP PARTICLE e.g. GIVE UP
TO TO GO e.g. ’TO’ THE STORE.
UH INTERJECTION e.g. ‘ERRRRRRRRM’
VB VERB, BASE FORM e.g. TAKES
VBD VERB, PAST TENSE e.g. TOOK
VBG VERB, GERUND/PRESENT PARTICIPLE e.g. TAKING
VBN VERB, PAST PARTICIPLE e.g. TAKEN
VBP VERB, SING. PRESENT, NON-3D e.g. TAKES
VBZ VERB, 3RD PERSON SING. PRESENT e.g. TAKES
WDT WH-DETERMINER e.g. WHICH
WP WH-PRONOUN e.g. WHO, WHAT
WP$ POSSESSIVE WH-PRONOUN e.g. WHOSE
WRB WH-ABVERB e.g. WHERE, WHEN
POS POSSESSIVE ENDING e.g. PARENT’S
PRP PERSONAL PRONOUN e.g. I, HE, SHE

Table 4.1: NLTK POS TAGGING
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NLTK POS TAGGING 2
Attributes Grammar
CC COORDINATING CONJUNCTION
CD CARDINAL DIGIT
DT DETERMINER
EX EXISTENTIAL THERE e.g. ‘THERE IS’
FW FOREIGN WORD
IN PREPOSITION/SUBORDINATING CONJUNCTION
JJ ADJECTIVE e.g. ’BIG’
JJR ADJECTIVE, COMPARATIVE e.g. ’BIGGER’
JJS ADJECTIVE, SUPERLATIVE e.g. ’BIGGEST’
LS LIST MARKER e.g. 1)
MD MODAL e.g. COULD, WILL
NN NOUN, SINGULAR e.g. ’DESK’
NNS NOUN PLURAL e.g. ’DESKS’
NNP PROPER NOUN, SINGULAR e.g. ’HARRISON’
NNPS PROPER NOUN, PLURAL e.g. ’AMERICANS’
PDT PREDETERMINER e.g. ’ALL THE KIDS’
PRP$ POSSESSIVE PRONOUN e.g. MY, HIS, HERS

Table 4.2: NLTK POS TAGGING 2

Therefore, from the NLTK POS Table, We can Say that ‘Library’ is NNP (Singular
Proper Noun), ‘could’ is Modal, etc. In this way, every single opinion is tokenized
and tagged in this phase.

4.2 Opinion Mining

As we complete the data processing phase, we move on to the next phase of opinion
mining. We will execute three more steps here.

1. Chinking

2. Parsing

3. Analysis

Chinking

To extract opinions, we have to filter out all unnecessary words from our opinions.
There are many ways to do it but we will do chinking. ‘Chinking’ means filtering
out certain words based on an expression or grammar. The grammar that we will
use is shown below:
With this expression formula, we can fetch a particular segment or phrase from the
sentences. We can implement it using regular expressions.
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Figure 4.2: Grammar For Opinion Mining

Here, < DT |PP |CD > ? means that we will filter out the sentence based on either
a determiner, preposition or a cardinal number. Thereafter, < JJ ||JJR |JJS > *
means 0 or more adjectives may follow the sentence afterward. Moreover, < NN
|NNS |PRP |NNP |IN |PRP \$ > + means 1 or more nouns/prepositions occur-
rences will be the condition for the validity of the sentence. Furthermore, < VBD
|VBZ |VBN |VBP |IN > allows one kind of verb and so on. This grammar will give
us useful segments from the sentences.

Let us consider the opinion below:
“The Library should be the strength of a university. It is awesome that

we have this perfectly. we can really learn practically. However, we lack
an open space and a relaxing place also.”

Opinion:
[‘The’, ‘library’], [‘the’, ‘strength’, ‘of’], [‘a’, ‘university’]
[’It’, ’is’, ’awesome’], [’that’, ’we’, ’have’]
[’we’, ’lack’, ’open’, ’space’], [‘a’, ‘relaxing’, ‘place’, ‘also’]

These are the results from one single opinion, we can get information like that a
library is an important factor according to this person. The person is also expressing
the opinion of the shortage of space in the university. In this way, we will get several
opinions from all the sentences in the dataset.

4.2.1 Opinion Mining

We will save all the parsed data to a CSV file so that we can use them for analysis. In
step 1, we received an opinion regarding the ‘library’. After we analyzing the whole
data, we found out that ‘library’ is an important feature demanded by the students
and we found some expected qualities like ‘silence’, ‘books’, ‘e-books’ and ‘reading
room’ etc. Similarly, we found out concerns regarding ‘campus’. We analyzed the
data based on the most repeated noun and adjective using regular expressions and
counter. In this way, we can generate much more important information if we collect
more data.
As we know, most universities promote their facilities, accommodation, fees, etc.
But very few universities will provide concerns regarding the library. So, all the stu-
dents who desire good library features will miss out universities having great library
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facilities if he or she searches simply based on ranking or web search.

We can use regular expressions and the counter library to extract relevant features.
However, there can be several other alternative strategies to extract information.
The most important part is tokenizing, tagging the sentences properly and parsing
the tokens efficiently for the opinion mining process.

4.2.2 Opinion Wise Cardinality Determination

From the above discussions, we know about one opinion extraction only. The same
process is repeated for all the opinions in the dataset. This gave us a full dataset
containing extracted opinions. The next step is to calculate which issue or topics
are most often repeated. By doing so, we can figure out what are the main concerns
regarding universities in the mindset of the mass.

Using Textblob in python, we extract all the noun and noun phrases from the whole
dataset of extracted opinions. After a little filtering, we were able to generate a list
of concerns that were repeated most in the whole dataset. For this demonstration,
we will show 7 most repeated concerns that we obtained:

Figure 4.3: Results: Top 7 issues/demands regarding universities

It is important to know that these values will change every time the dataset is
updated. So, none of these results are constant. As shown in the above figure, Sub-
ject, Campus, Faculties, Education System, Tuition Fees, Extra Curriculum and
Lab Facilities are respectively the most repeated concerns in out primary dataset
containing 1000+ opinions. We will now use these demands on our recommendation
system. It is extremely important to note that these demands may change every
time the data set is updated. Therefore, one of the biggest advantages of our system
is that it will always be up to date. We will now proceed to the development of a
very intelligent recommendation system unlike normal university articles or ranking
websites for both students and the teachers.
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4.3 MCDT Ranking and University Recommen-

dation System

4.3.1 Optimized Demand Based Dataset

Subject, Campus, Faculties, Education System, Tuition Fees, Extra Curriculum and
Lab Facilities were the top 7 demands we obtained from our initial opinion mining
dataset analysis. Now, We will collect ratings and opinions from core sources (e.g.
official website, university officials and also the opinion of the students and faculties
of the particular university.
Based on these data, all universities will get a rating or score for each demand sep-
arately. For this research we will take the top 14 universities from the list with
the highest scores among all private universities. Up to 100 people will generate
a datasheet containing scores for each demand for every university. Afterwards, a
final optimized datasheet is generated based on the average of all the datasheets. It
is shown below:

Result:

Figure 4.4: University Scores Per Demand

4.3.2 Use TOPSIS Decision Making Algorithm For MCDT
Ranking

Now that we have obtained a dataset ready to use for recommendation, any person
seeking a university some particular demands can search or their own custom set of
recommendations based on their required demands instead of a website that con-
tains university ratings.
For example, according to 4icu.org (Unirank BD), BRAC University is ranked num-
ber 1 among the private universities in Bangladesh. But in the figure of university
scores, we can see that BRAC University have a lower score then some universities
in campus and tuition fees. Now suppose there is a student named Fariha who
wants to get admitted to a university with a very good and permanent campus,
education system and at the same time, tuition fees matter to her. According to
her demands, AIUB and East West University are undoubtedly better choices then
BRAC University. But if she only follows the ratings, then she’ll get admitted to
BRAC University and then find out that her demands aren’t satisfied properly. For
such scenarios, our recommendation system is undoubtedly a revolutionary solution!
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But which Algorithm will we use for the recommendation? If the algorithm is not
efficient then our recommendation cannot be worth the glory that it claims to have.
Therefore, to make sure that the preference generation is reliable, we will use TOP-
SIS (Technique of Order Preference Similarity to the Ideal Solution).
This method is well recognized not only for finding the shortest distance to the most
idea solution but also the longest distance to the most non-ideal solution. We will
use TOPSIS method to determine the most idea solution among the 14 universities
(Figure) for this demonstration.

For this demonstration we will use 3 choices of Fariha which are Campus (2), Edu.
System (4 and Tuition Fee (5). The users can make as many choices as they want
and the number of available demands will be increased further with time. After
the choices are made, the values of the chosen columns will be sent to the TOPSIS
method for the analysis to get 5 best choices among all 14 (The number of choices
and Universities can be increased or decreased). The flowchart showing the algo-
rithm of TOPSIS is provided below:

Figure 4.5: TOPSIS decision making algorithm

The step by step process of TOPSIS:

Step 1 - Normalize The Given Decision Data:
This step transforms various demand dimensions obtained from opinion mining into
non-dimensional demands, which allows comparisons across criteria. For standard-
izing, each column of decision matrix, is divided by root of sum of square of the
respective one.
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Step 2 - Apply The Weights To Generate Weighted Data:

In this step, a weighted standardized decision matrix based on the demands by mul-
tiplying attributes weight to each of the ratings.

Step 3 – Determine Ideal Solution and Non-Ideal Solution:

The ideal solution is a set of maximum values for each criteria obtained after the
calculations. Similarly, the set of minimum values for each criteria is the Non-Ideal
solution.

Step 4 – Determine The Alternative Relative To The Ideal and Non-Ideal Solution:

The separation (Si*) is calculated from the difference between ideal and non-ideal
solutions obtained from the previous step.

Step 5 - Analyze The Most Relative Closeness To The Most Ideal Solution:

This is simply the maximum value obtained from the differences of the relative sep-
arations to ideal and non-ideal solutions i.e. max closeness value.

Step 6 - Generate Ranks of the Preference Orders of the Alternatives:

The entity with the maximum closeness value gets the maximum rank. So, if East
West University gets the max closeness value compared to the others it will rank
first place.

4.4 Preliminary Results And Comparison

We have successfully completed all steps of the entire project. Now we will look in
to the output generated by the TOPSIS algorithm that we executed on Step -2 in
the recommendation system.

Result:

Figure 4.6: Obtained Results

These are the results obtained from our system generated by customized TOPSIS
algorithm using the values of the preferences only. In TOPSIS, we can also include
what the user doesn’t prefer. For example, if Fariha desires a University without
good faculties then she can choose faculties as an anti-ideal preference. But for this
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demonstration, no anti ideal preference was provided but it is an extra feature our
system. We will now compare these results with the rankings of these universities
according to 4icu.org (Unirank BD).

Figure 4.7: Private University Rankings according to 4icu.org (Unirank BD) until
6th September,2020

According to 4icu.org (Unirank BD), East West is ranked 9th, North South is ranked
3rd, IUB is ranked 6th, UIU is ranked 7th and BRAC University is ranked 1st. As
you can see, the lowest in the rankings happen to be the most ideal solution for
Farina’s demands rather than BRAC University although it is number 1 in the
rankings! Moreover, BRAC University is the 5th in the result of our analysis as per
Fariha’s demands. In this way, anyone can get recommendation for universities as
per their custom preferences and demands using our brand-new opinion mining and
recommendation system.

The dataset of our system is generated from opinion of students, teachers and the
public. With addition of more data, the system will constantly keep improving and
stay up to date. If new categories of preferences are demanded in the future, people
will certainly talk about it and thus eventually, it will be included in our dataset.
When that happens, our recommendation dataset will also be updated and will in-
clude the new preferences. Similarly, if any preferences become old or unwanted,
with time they will lose position in our datasets. In a nutshell, one of the biggest
advantages of this system is that to stay up to date all we need to do is update our
datasets from time to time.

As a result, we have already added features for the user to provide their own opinions
regarding universities. These will be added to our dataset by our team members.
Similarly, if any user has a preference that is not available on our system, our team
will also make note of it and work on collecting data on that particular preference.
We will constantly be working with our project to try our best to help students get
the best possible university recommendations as per their demands.
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Chapter 5

Conclusion

University life is a phase of life through which almost every student goes through.
It is also extremely crucial for the road to academic or professional success. Such an
impactful institute should be chosen with preference and according to self-demands
as much as possible. Otherwise, not only is there a chance of backing out or slacking
of but also a possibility of failure to make ambitions set for self-come true. Hence, a
service must be available that guides the student properly. The system must be fast,
accurate and light-weight to achieve higher efficiency. The system must be able to
recommend a university based on the student’s choices. Our system helps out every
student and even teachers to reach the universities of their own field, preferences
and demands which leads to accurate prediction and recommendation. Opinion
Mining was done through Supervised Learning and TOPSIS was used to develop
an efficient recommendation system of admission to university. This approach im-
proves efficiency in classification of relevant universities and performs substantially
better than the normal reviews or ratings which are not always suitable for spe-
cific individuals. This system will be developed and improved from time to time.
Though positive reviews from students and teachers from demonstration of results
were found but it does not yet meet the satisfaction level. Our goal is to ensure that
people will actually be benefitted from our system and eventually we can become a
part of their story on which they make their ambitions come true.
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