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ABSTRACT

As education is the only way to turn a person into human resource, every country tries to
give her citizens proper scope of bringing out their inner ability by offering the appropriate
education. According to the education system of Bangladesh, an 8" grade completing
student has to choose a group (science, commerce, humanity) for further studies. This
group will be his/her initial highway for higher education. But it is a matter of sorrow that,
in Bangladesh this crucial event is done by some rumors and some traditional old school
ways, which are mostly wrong and destructive. From the perspective of this country, the
only way of choosing those groups is previous result. Of course, result is one of the most
important attribute, but it should not be the only thing. Again in this country, Science is
thought to be superior than other groups. That’s why, parents have the tendency to impose
this group to their children without knowing their ability and interest and leads them
towards an uncertain future. Therefore, the aim of this paper is to build a model of group
selection by analyzing some random attributes of higher level students who have already
gone through this event of selecting groups with the help of data mining and some machine
learning algorithms, so that a newly 9" grade student could have the proper direction of

selecting a group which is best for him/her.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Because of the high speed of civilization, the world is developing day by day. A
competition is going on between the countries on the matter of development. In this strong
competition, instead of proving themselves in various sectors in front of the whole world,
where is the place of the country called Bangladesh! After these many years of the birth of
Bangladesh, it wouldn’t be so much wrong, if said that, the nation is still considering
“becoming part” of the competition of development of world civilization as their success.
Undoubtedly by modern education system and its implementation, the nation not only can

keep running on this competition, but also could become a self-reliant nation.

In this era of transcendent civilization, people are so much concern about their children’s
future. But making strong base of prosperous future, proper education is the only way. And
affirming this “proper education” is the duty of parents, society, country. In Bangladeshi
education system, an 8" grade completing student have to take may be the most important
decision of his/her student life, that which field he/she should take for further studies.
He/She has to choose a group from Science, Arts and humanities. But because of some
wrong ways and the tendency of imposing things of our society, this crucial event of a
student turns into a disaster. Instead of giving attention on a student’s capabilities, merit

and desires, the attention is unfortunately given on the last one year’s result.

According to the Ministry of Education, Bangladesh, the numbers of passed students in
SSC and HSC in 2019 are 1811179 and 900931 respectively [1]. The numbers are even
more than total number of population of many developed countries. However, the country
is still could not overcome the lack of expert manpower in the work fields. Every year,
thousands of students completing their higher studies, but most of them could not

contribute their country. “Improper education” is certainly responsible for this along with
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some other points which are not relevant to this paper. And this problem will remain until

a connection is built between student’s education and their capability and desires.

In selecting groups for s student, three points should be in concern, ability, interest and
academic result. This cannot be denied that, the types of study and workload are pretty
much different between mentioned three groups. By knowing a student’s previous
performance and ability, it is possible to get an idea of choosing the best group for the
student. Again the personal interest of a student must be given importance, because only

the connection of a person’s merit and interest can reveal the best of him/her.

The main goal of this paper is aiding students in selecting groups (Science, Commerce,
Humanities) where they could reveal their talent after completing 8" grade by knowing
their ability, interest and performance.

1.2 Motivation

Bangladesh is a small country with the area of only 147,570 square kilometers. But it has
a huge population of over 160 million. The only way of turning this population problem
into human resource is to place people on accurate playing field according to their

potentiality.

Undoubtedly, the state has taken many initiatives to deliver education to each doorstep. As
a result, the adult literacy rate of Bangladesh has been increased more than 26% over last
10 years (2007-2017). According to UNESCO, Bangladesh has an adult literacy rate of
72.89%, while male literacy rate is 75.7% and for female is 70.09% [2]. Bangladesh is
dealing with this illiteracy problem successfully. But a new problem is rising parallelly,
which is unemployment. Bangladesh is fulfilling peoples’ right of education, but she can’t
get skilled manpower from this educated population. Lack of potentiality wise proper
education can be amnestied for this problem. If it is possible to assign these people to their
proper field of education, this problem could be solved. Accurate group selection on the

secondary education level could be a way of this solution. To find out the influencing
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factors in selecting groups in secondary level, we came up with a plan to build a model

using data science and some machine learning algorithms.

For predictive models, some machine learning algorithms work very well through the
developments over last few years. In this paper, we have tried these algorithms on some
real life data to make a model as much accurate as possible.

1.3 Rationale of the study

Over the past two decades, Machine learning (ML) has become one of the mainstays of
information technology and with that, a rather central, albeit usually hidden, part of our life
[3]. Machine learning is a part of artificial intelligence (Al) where the term refers to the
ability of the systems to independently find the solutions to problems by recognizing the
patterns in a specific amount of data. A computer learns from previously done mistakes by
analyzing data again and again and become expert on that task that was previously
considered too much complex. The development of this system to analyze students’ data
has provided better understanding on how some attributes of the day to day life can define

a person’s potentiality and interest.

Decision making models are now often constructed using machine learning algorithms for
many computer systems that ease our day to day life. In this paper, we will discuss how
machine learning algorithms can become crucial part of taking decisions on group selection
for secondary level students of Bangladesh, by analyzing some real life data and finding

appropriate patterns on those data.
1.4 Research Questions

= Does it identify the exact influencing factors of deciding a perfect group for a newly
secondary school student from his daily life style?
=  Which algorithms can make mostly accurate model for this type of decision

making?
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In Bangladesh, people still use some stereotype procedures for this type of decision
making, where evaluating only last examination or performance is one of those so called
ways. Here, personal interest, opinion or ability of students have no value. In this
revolutionary era of technology, we hand over our kids’ future to some old school rumors,
which is not fair. For that reason, we have constructed a framework, that considers some
attributes of a student’s daily life and gives a best possible decision about in which group
(Science, Business Studies, Humanities) a student should go. But for that, a student has to
supply information on those attributes 100% honestly without any kind of psychological
manipulation. After some research, we have come to know that, there are no such kind of
framework for choosing field of education on the perspective of Bangladesh. So we have
chosen this topic to for our exploration theme and furthermore taken attempt to make a

decent enough framework for deciding study fields for students.

1.5 Expected Outcome

Our decision making system helps to generate best possible result on given data according
to our dataset. The success of this model depends on the perspective of training and testing
data. To evaluate the model, we will have applied three types of evaluation process. Firstly,
we apply cross validation. In the second type of evaluation, the dataset will be divided and
70% of data will be used as training data and the remaining 30% will be used for testing.
Finally, we will use full dataset as the training set and supply some independently collected
data as the testing data. As not much work has done previously on this field, we don’t
expect very much high level of accuracy. We apply various machine learning strategy on
this dataset. Then we will take that algorithm as our final strategy, which one returns pretty

much decent accuracy on all of those three type of evaluation.
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1.6 Layout of the Report

Chapter 1 has the introduction of this paper along with motivation for the research,
rationale of the study, research questions and expected outcome.

Chapter 2 has the background analysis and the paper related previous works and
also the summary of the analysis with problems and challenges.

Chapter 3 has the explanation of the research methodology about how the research
has done with the procedural analysis.

Chapter 4 has the discussion on the experimental results.

Chapter 5 has the summery, conclusion, recommendations and implications for

future study.
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CHAPTER 2

BACKGROUND STUDY

2.1 Introduction

In Bangladesh, the literacy rate has jumped from 19.7 percent to 72.9 percent over past 38
years which is a great example for many other regions of this world. After the independence
of this country in 1971, the total education system has been reformed several times by
many western models. After every five years (almost) a new government is formed with
its new policy. Leaders come with their new concepts and curriculums including different
initiatives in education sector. But at the end of the day, amount of amount of skilled literate

persons remains very poor.

In the country’s system, the secondary education level is one of the most valuable and
precious time for students because in this time, they determine their ambitions and
formulate their dreams. They have to choose their future field of study in this phase
(Science/ Business Studies/ Humanities). But this is very much difficult for them to choose
the appropriate group in that premature age. That’s why the job is done by some kind of
management like family or school. Nobody wants to know what the students wants or how
much capable they are. The decision is taken considering the result of just one examination
which definitely cannot reflect their ambitions or potentialities clearly. As a result, at the
middle of their education, many of them just got distracted from the line due to some factors
which have not been considered before and for that, the country is producing so called
literates without skills more and more. This is a major drawback in this country’s education

system.

In this chapter, the discussion will be done about some similar decision making or
prediction making systems and research papers. It was not easy to make the system at all.
Many challenges have to be faced in every step. In this part, that challenges will also be

discussed.
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2.2 Related Works

We could not find any similar works that have been done in this exact sector from the
perspective of Bangladesh. It seems like this topic has been neglected all the times and not
given proper importance. However, we have found some similar decision or prediction
making systems that have inspired and guided us to conduct this research. Those few
research works are described shortly below.

Prediction Students Interest on Different Majors in STEM Filed:

This research is conducted in united states by two researches Eric Lichtenberger from
Southern Illinois University, Edwardsville and Casey George-Jackson from University of
[llinois [4]. The goal was predicting high school students’ interest in majoring in a STEM
field after postsecondary period. STEM means the work field of science, technology,
engineering and mathematics. the authors have conducted this research on the basis of
identifying three main themes; motivation and interest of the students, their academic
qualification, and educational context. Because these three themes appeared to be very
influential on students’ participation and success in STEM fields. The authors have used a
big dataset having about 27000 samples. Data were collected from state’s board of higher
education and ACT. The dataset has about 30 attributes under internal, family and school
context. The authors have used logistic regression to make the predictions which returned

a good result.
Students’ Performance Prediction:

The research was conducted by Amjad Abu Saa from Ajman University of Science and
Technology, UAE. The goal of this research was to predict students’ performance in higher
education and find a way to build a quantitative model which can classify and predict
students’ performance on the basis on relevant personal and social factors [5]. Author used
a dataset including 270 instances and 21 attributes initially. The sources of the data were
different colleges in Ajman University of Science and Technology. For the research, four
different decision trees including C4.5, ID3, CART, CHAID and Naive Bayes algorithms
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are used. The author has found the accuracy from 33-36% in different algorithms which is
not so much good result. But the research process of this researcher inspired us. So we
reviewed this paper.

Systematic Review of Predicting Students’ performance:

Mukesh Kumar and Yass Khudheir Salal, these two authors have done this research. This
IS a comparative research where authors have compared some research processed on
performance prediction and extracted the common things from them [6]. Researchers have
reviewed 47 papers to make this paper. They have found, in about all the researches,
researchers have used 7 common attributes for the prediction that are described in [6].
Among all the used algorithms, decision tree has the maximum accuracy of 98.86%, when
the neural network has 98.00%, SVM has 98.00%, Naive Bayes has 91.57% and K-nearest
algorithm has 83% of accuracy.

Study of Influencing Factors of Academic Performance of Students:

The study was performed by V. Ramesh, P. Thenmozhi and K. Ramar. The goal of the
study was finding association between the different factors that influence the performance
and compare different classification algorithms for classifying students [7]. To do this
research a dataset of 464 instances has been used. The data were collected from different
colleges that includes personal, social economical, psychological and school, college
related information. After preprocessing, 23 attributes were selected. Naive Bayes, MLP,
SMO, J48, REPTREE, Random Tree and Decision Table were used that have the accuracy

of 51-69% which were acceptable.

2.3 Research Paper Summary

Table 2.3.1 shows the summary of the research papers that have been described in previous

section.
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Table 2.3.1: Research paper summary

© Daffodil International University

SL. Authors’ Workings Used Methods Outcomes Publishing
No. Name Year
1 Eric Predicting Logistic Found that 2013
Lichtenberger, | high students’ Regression demographics
Casey George- interest on played
Jackson majors of significant
STEM field. role on these
interest
2 Amjad Abu Performance C4.5, ID3, 33-36 % 2016
Saa Prediction of CART, accuracy
Students CHAID and found
Naive Bayes
3 Mukesh Comparing Decision Tree, 83-98% 2019
Kumar, Yass different Neural accuracy
Khudheir Salal | methods used Network, found
for SVM, Naive commonly
performance Bayes, K
prediction nearest
4 | V. Ramesh, P. Finding Naive Bayes, 51-69% 2012
Thenmozhi influencing MLP, SMO, accuracy
and K. Ramar factors on JA8,REPTREE, found
performance | Random Tree,
of students | Decision Table
9



2.4 Challenges

Our main challenge to collect real data as there is no available dataset or database on this
topic in Bangladesh. First we decided to collect data by online, but could not get that much
response. So we had to collect data personally. We had to collect permissions from the
respective educational institutions and then had to go several classrooms of these
institutions to collect data from the students.

After that, we had to deal with the mission data. After solving this problem, we separated
the standard data that are suitable for our research. We preprocessed the data and finalize
the datasets.

Then we had to study different machine learning algorithms so that we could analyze the
best result for the research. We had to get used to with the Weka environment so that we

could use it to analyze data and interpret the results.

By facing all these challenges, we have finally completed our research.

10
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction

In this section, whole process of this research will be described including the overview of

the used algorithms, obtaining process of data and their evaluation techniques.

3.2 Overview of Machine Learning (ML)

Machine learning usually refers to the changes in systems that perform tasks associated
with artificial intelligence (Al) which involve data analysis, prediction, forecasting,
knowledge discovering etc.

The main goal of machine learning algorithms is constructing mathematical models from
given data. By analyzing sample data, machine learning process can make a better decision
with better accuracy. There are mainly two types of data that are needed for machine
learning process. They are training data and testing data. Training data are used to make
the model. More precisely, training data are used to adjust the parameters of the mode. Test
data are used for final evaluation that the model goes through after the training phase. The
performance and the accuracy are determined by using these test data. The flowchart of

machine learning process is shown in figure 3.2.1.

: Dimensionality e Model
Preprocessin 4 Predicti W
Bpressig reduction o selection
The real Data Data Feature Learning Testing Analysis
world source processing selection algorithms " result
Figure 3.2.1: Overview of Machine Learning (ML)
11

© Daffodil International University



3.3 Data Collection and Preprocessing Procedures

3.3.1 Data Collection

To make expected model, data were needed from those students who have already passed

through the secondary and higher secondary education level. Because from those students,

it is possible to know after choosing groups in secondary level, whether they were

compatible with their groups or not. For this model, information of those students were

needed, who are considered to be suitable with their respective group. But initially, data

from all types had been collected as it is impossible to filter data at initial stage.

Figure 3.3.1.1 shows the data collection form that has used in this information collecting

process

1. What was your group at secondary level
[class 8-1007
o Scence
o Arts
o Commerce

2. What was your group at higher secondary
lewed {class 11-12)2
o Sdence
o MArts
o Commerce

you were at class 87
o Scence
o Arts
o Commeroe

4. What was your approximate roll number in
class 87
o 1-10
o 11-20
o 21-30
o Above

5. What was your GPA in 5.5.C examination?
= 5.00(A+)
o 4.00-4.99 (A)

3.5-3.9 (A-)

3.00-3.42 (B)

2.00-2.99 [C)

Below

@ 000

6. What was your GPA in H.5.C examination?
o 500 (A+)

4.00-3.99 [A)

3.5-3.9 (&)

3.00-3.42 (B)

Z.00-2.99 (C)

Below

0 o0 0 00

3. Which group did you wanted to study when

7. What was your hobby in schoal?
o Reading books
= Drawing

Singing

Gardening

Collecting things

Playing

Others {write the name

00000

1

8. Which type of indoor game did you enjoyed

mast in your schoal life?
o Chess

Ludo

Card

Carom

Others {write the

name.

. |

9 Q00

8. How much time did you spend every day in

playing at your young age?
= 1-2 hours
= 2-3hours
= 3-5hours
o Above

10. How much time you uwed to spend studying
in class &7
= 1-2hours
o 2-4 hours
= 4-6hours
o 68 houwrs
o Above
11, For answering guestions in examinations,
what did you preferred in your school life?
o Memorizing arswers.
o Making answers on your own

knowledge

12, Which subject did you enjoy most in dass 87
o BengalifEnglish

Soience

Mathematics

Social science

History
o Geography

13. Which type of co-turricular activities you

a0 oo

engaged yourself most in school life?
o Nome

Srouting

Sdience dub

Debating

Child jourralism

Cultural chub

Others

14. How mudch attendance did you have in dass
-

0@ a8 aaa

Abowe B
About 60-80%
About $0-60%
Less
15, Wow much attendance did you have in
secondary level [dass 3-10)7
o Abowe B0%
o About B0-B0%
o About #0-60%
o Less
16, Whether the percentage increased or
decreased in higher secondary level (chass 11-
12)7
o Increased
o Decreased
< Unchanged

[ ]

17. Inwhich subject did you fear most in dass 37
o Bengali

English

Mathematics

Sdience

Social sience

9 a0
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Figure 3.3.1.1: Data Collection form
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Data for this project were collected from three educational institutions. For training dataset,
collection process had performed at “Daffodil International University, Sobhanbag,
Dhaka” and ‘“New Model Degree College, Sukrabad, Dhaka”. For testing purpose, data

had been collected from “Chandpur Government College, Chandpur”.

The training dataset initially had 467 instances in total. Amongst them, 183 were from
science background, 214 were from business studies background and 70 were from
humanities background.

Figure 3.3.1.2 shows the amount of the data of different groups in percentage.

Total Data (467)

= Science
B Business Studies

» Humanities

Figure 3.3.1.2: Percentage view of training dataset

In collected testing data, there are total 65 instances where 30 from science background,
20 from commerce background and 15 from humanities background. Figure 3.3.1.3 is the

percentage view of total test data

13
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Test data (65)

N Scence M Business Studies ® Humanities

Figure 3.3.1.3: Percentage view of testing data

3.3.2 Data Preprocessing

Today’s real world data are highly susceptible to noisy, missing, inconsistent data due to
their huge sizes and their likely origin from multiple, heterogeneous sources [8]. Low
quality data leads to low quality mining results.

Data preprocessing is a technique of data mining where real world raw data are transformed
into understandable standard form. As mentioned earlier, to construct the expected model,
data from those students would be needed who can be considered as standard students to
their respective groups according to their later performance. For this, the data of those
students were eliminated who had changed their groups in higher secondary level or who
could not get at least grade ‘A-’ in both S.S.C and H.S.C examination. Changes in the
attendance percentage in secondary and higher secondary level have also been analyzed.
But it has found that, changes in attendance have not that much influence on students’
performance although attendance in class 8 has a little bit influence on defining students’
capacity of attentiveness.

There were also very few missing values in some instances. Though the amount is very
little, these still create some problems during data mining processes. The problem of the

missing values has been handled by using “Most Frequent”. Most Frequent is a method in

14
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which the missing value on a certain attribute is replaced by the most frequent value of the
available cases [9]. This method is easy to use and useful when a standard form of dataset
IS needed.

After performing above procedures, the amount of instances on both training and testing
datasets have been reduced where training dataset has 319 instances and test dataset has 45
instances.

Before using these data to build model, some unnecessary attributes had to be removed.
Information on some attribute were taken during data collection period because they were
needed to determine standard and nonstandard instances. After separating instances, those
attributes were no longer useful. That’s why they were removed from final training and
testing datasets.

Table 3.3.2.1 shows the amount of instances on both training and testing datasets according

to groups.

Table 3.3.2.1: Group wise number of instances after preprocessing

Groups Training set (319) Testing set (45)
Science 119 23
Business Studies 149 12
Humanities 51 10
3.3.3 Attributes

Both of the obtained datasets contain 12 attributes. The goal of collecting those attributes
was to find any kind of pattern in their lifestyle that identify their potentiality, interest and
capacity and in which group they have done well with those qualifications, so that a system
could understand, for which type of attributes a student should take a specific group. The

names of the attributes are used in short forms which are described clearly in table 3.3.3.1

15
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Table 3.3.3.1: Description of the attributes.

SL Name of the attributes Description
No.
1 pref_group The group that the student wanted to study in
2 roll_class8 Roll number in class 8
3 hobby Hobby that the student often do in school life
4 fav-indoor_game Favorite indoor game during school life
5 play_time_class8 How much time the student used to spend playing

when he/she was in class 8

6 study_time_class8 How much time the student used to spend studying

when he/she was in class 8

7 ans_mathod Whether he/she preferred to answer question in
exam by memorizing answers or by writing on his
own knowledge. This was for understanding a

student’s thinking or memorizing capability.

8 fav_subj_class8 The subject in which the student was fluent in
class 8
9 co_curricular Which type of co-curricular activities the student

engage himself most in school life

10 attendance_class8 How much attendance did the student has in class 8
11 feared_subj_class8 The subject that the student feared most in class 8
12 group The group that the student finally studied. This is

the class attribute in both datasets.

The data were collected in a manner that all the data of the attributes could be in nominal

form. Figure 3.3.3.1 shows a portion of the original dataset.
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No. 1: pref_group 2: roll_class8 3: hobby 4: fav_indoor_game 5: play_time_class8 6: study_time_class8 7: ans_method 8: fav_subj_class8 9: co_curricular 10: attendence_class8 11: feared_subj_class8 12: groug

Nominal Nominal Nominal Nominal Mominal Nominal Mominal Nominal Mominal Nominal Nominal Nominal
1 science 11-20 readi. ludo 2-3 4-6 making_ans_. science science_club  80% math science
2 science 110 readi.. carom 1-2 6-8 making_ans... math debating 80% bengalilenglish science
3 science 11-20 collec... card 23 4-6 memorising... math debating 60-80% bengalilenglish science
4 science 110 readi.. ludo 1-2 4-8 memarising.. math none 80% math science
5 sclence 1120 readi.. card 23 4-6 making_ans... science science_club  60-30% social_science science
6 commerce 110 readi.. chess 1-2 6-8 memarising... science science_club  80% social_science comm..
7 science 110 drawi.. carom 1-2 6-8 making_ans... math none 80% bengalilenglish science
8 science 21-30 readi.. chess 23 4-6 making_ans... history none 60-80% bengalifenglish comm..
9 science 21-30 readi.. chess 2-3 6-8 making_ans... science science_club  80% social_science science
10 science 11-20 drawi.. card 23 4-6 memorising...  science none 60-80% bengalilenglish science
11 science 21-30 collec... chess 2-3 4-8 making_ans... histary debating 40-60% science science
12 science 1-10 drawi.. card 23 4-6 memorising... math debating 60-50% science comm...
13 science 110 readi.. chess 35 24 making_ans... histary cultural_club  40-60% bengalilenglish ars
14 sclence 21-30 playing carom 1-2 24 memorising... bengalilenglish  none 60-80% science comm..
15 science above playing ludo 35 24 memaorising.. bengalifenglish  cultural_club  60-80% science comm..
16 science 11-20 readi.. ludo 2-3 24 making_ans... social_science  debating 80% math science
17 science 21-30 playing carom 35 4-6 making_ans... math scouting 60-80% math science
18 science 21-30 others  others 35 1-2 making_ans... bengalifenglish  debating 40-60% social_science comm..
19 science 21-30 drawi.. carom 1-2 4-6 making_ans... bengalilenglish  others 80% math science
20 science 11-20 playing chess 2-3 4-8 making_ans... histary science_club  80% bengalilenglish science
21 science above playing chess 23 24 making_ans... history none 60-50% math comm...
22 science 21-30 singing ludo 2-3 24 making_ans... science none 60-80% science comm..
23 commerce  21-30 collec... chess 2-3 24 making_ans... geography cultural_club  80% math comm..
24 science 21-30 readi.. card 2-3 24 making_ans... social_science  science_club  60-80% math comm..
25 commerce  above singing carom 1-2 4-8 making_ans... histary scouting 60-80% bengalilenglish comm..
26 commerce  above playing carom 35 1-2 making_ans... bengalifenglish  none 40-60% math arts
27 commerce  above playing carom 35 4-8 making_ans... math scouting 80% bengalilenglish comm..
28 commerce  11-20 garde... card 23 46 making_ans... geography scouting 40-60% math comm...
29 commerce  21-30 garde... ludo 35 24 making_ans... histary debating 60-80% bengalilenglish comm..
M cammaren 4490 Ari liddn a9 i malkinn ane  moth Anhatinn ana hananlilnnnlich P—

Figure 3.3.3.1: Training dataset
3.4 Research Subject and instrumentation

Machine learning, a key building blocks of Al, has been a part of the technical world since
the 1950s, when earliest programmers asked computers to make sense of large sets of data
[10]. By the help of quantifiable strategies, Al algorithms enable computers to analyze data
automatically. Now a machine can find the precedence of data and make decisions without
the help of express coding, which is the most interesting part. Even data from different

regions can be compared easily.

There are some particular processes of Al for implementation. Some are more suitable for
numeric data and some are suitable for nominal or categorical. Some are called supervised
and some are called unsupervised. The datasets used on the model of this paper are nominal
datasets. After trying an amount of algorithms, some supervised algorithms are selected to

use according to their performance on the datasets.

The data analysis tool used in this model is Weka 3.8.3 which is pretty good in analyzing
and easy to use and interpret. Some short descriptions of the algorithms used are given

underneath.
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3.4.1 Naive Bayes Classifier

The Naive Bayes is a heavily simplified Bayesian probability model [11]. The naive Bayes
classifier operates on a strong independent assumption [11]. Here all attributes are
independent on the basis of probability. That means the probability of one attribute does
not affect others’ probabilities. For example, a playing item may be considered as tennis
ball if it is bright green, round in shape and about 10cm of diameter. Naive Bayes classifier
considers that each of those features contribute independently to the probability that the
item is a tennis ball and also there are no correlations between color, shape and size

features.
The classifier was first introduced into the text retrieval community in the early 1960s [12].

Naive Bayes works on the principles of Bayesian theorem. The Bayesian theorem can be

written here as,

PX|y)P(y)

POIN) = =

(D

In the theorem, y is the class variable or class attribute and X variable represents he

features or remaining attributes. Here X is given as,

X = (1, %0, X3, e e X)) weeer eee e (2)

x1, x2, x3... can be defined as different features. By giving these features to the actual

equation, the Bayesian equation is,

o0l . P(x1|y)P(x31y) .. P(xny)P(y)
Y|X1X2 0 Xp) = P(x)P(x3) ... P(xy)

.(3)
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For all entries, the denominator is static and can be removed. So a proportionality can be

introduced to the Bayesian theorem,

P(y|x %z o xn) & P(y) n:lzlP(xily) e eee e e (4)

From this proportionality, y can be identified where class variable has only two outcomes.
But some cases could have the class variable (y) which is multivariate. Therefore, it is

needed to find the maximum of probability of y.

y = argmax,P(y) n:l:lP(xily) S )|

From the above equation, anyone can find the class (y) with the highest probability.

Naive Bayes algorithms are mainly used in spam filtering, decision giving systems etc. By
preprocessing data appropriately, Naive Bayes has strong competitors of more advanced
methods including Support Vector Machines (SVM) [13].

3.4.2 Decision Tree

The decision tree is one of the classification techniques which is done by the splitting
criteria [14]. It is a supervised classifier and one of the most powerful tool that can be used
for nominal or numeric data for classification. In machine learning, decision tree is a
representation of tree structured form of data. It classifies the data starting from the root of
the tree that has no incoming edges and ends at a leaf node that has no outgoing edges.
Decision tree is constructed by root node, leaf nodes, decision nodes, edges. Figure 3.4.2.1

is the structure diagram of a standard decision tree.
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Figure 3.4.2.1: Structure diagram of a decision tree

Three basic algorithms are widely used for decision tree that are ID3, C4.5, CART [15].
C4.5 is one of the decision tree algorithms generated by Quinlan [16]. It is the expanded
version of principles of Iterative Dichotomiser 3 (ID3) where it can replace irrelevant
branches with leaf nodes. C4.5 is based on the information gain ratio that is evaluated by

entropy [10].
The pseudocode for building decision tree is,

i.  Check the above cases [17].
ii.  For each attribute a, find the normalized information gain ratio from splitting on a
[17].
iii.  Leta best be the attribute with highest normalized information gain [17].
iv.  Create a decision node that splits on a_best [17].
V.  Recur on the sub lists obtained by splitting on a_best, and add those nodes as

children on one [17].

20
© Daffodil International University



For the research purpose of this paper, J48 machine learning algorithm is used among

decision trees which is a java implementation of C4.5 in Weka.

3.4.3 Random Forest

Random forest is a supervised type of algorithm which builds multiple trees and combines
them to get better accuracy. Classification and regression both can be done by using this
algorithm. In this process, multiple decision trees are created by randomly selected data
samples. Then predictions or decisions are taken from each tree. Random forest provides
the decision or prediction by a majority vote over the individual trees’ prediction [18].
Figure 3.4.3.1 shows the decision making process random forest.

Instances

Q @ O
Tree 1 Tree 2 Tree 3
ClassA —— Class B Class C

4>[ Majority Voting ]17

[ Final Class ]

Figure 3.4.3.1: Decision making using random forest.

Suppose a person A decided to ask his friends about their experience on going different

restaurants. A asked them to give him a suggestion about which restaurant will be best for
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dinner. Each of the friends recommended him a restaurant. Now A has a list of
recommendations. After that, he asked his friends to vote for a restaurant from the list of
recommendations. After voting, the restaurant with the highest number of votes will be

selected as the final decision. That’s how the random forest works.

Random forest can also be used in determining the rank of importance of the attributes in
a dataset. The technique is described briefly in Leo Breiman’s original paper on random
forest algorithm in [19]. Random decision forests correct for decision trees’ habit of
overfitting to their training set [20].

3.5 Statistical Analysis

At the primary stage of the research, the training dataset that has about 319 standard
instances have been evaluated applying various algorithms using Weka data mining tool.

There are three evaluation techniques that have been followed in this research.

K-Fold Cross Validation: Cross validation is also known as rotation estimation. In K-fold
cross validation, the whole dataset is partitioned randomly into K equal sized subsets.
Among those equally partitioned subsets, a single subset is selected for testing the model
as the test set. The remaining K-1 subsets are combined to build the model as training set.
The process of cross validation is then repeatedly done K times, in such a way that each
subset is used exactly once as the test set. The average of the K times results is used as the

final result of estimation.

Percentage Split: This process is similar to the K-fold cross validation, except that the
dataset here is evaluated once. In this process, the instances of the dataset are divided into
two parts. One part is used as training dataset to build the model and the remaining part is

used to measure the performance as test set.

Using Independent Test Set: This is more practical method of evaluation than other two

processes. In this process, the whole dataset is used to build model as training set. To
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measure the performance and accuracy of the built model, independent real world data are

supplied as test dataset.

Initially cross validation with 10 folds is used to analyze the evaluation of the model after
applying various learning algorithms. The accuracy of those evaluation is shown in table
3.5.1L

Table 3.5.1: Classification Accuracy of Different ML Algorithms

SL No. Algorithms Classification Accuracy
(10-fold Cross Validation)

1 One Rule 75.5446%
2 Decision Table 77.7429%
3 Partial Decision Tree 80.2508%
4 Bayes Network 82.75%

5 Naive Bayes 82.75%

6 Multinomial Naive Bayes 46.70%

7 K-Nearest Neighbor 77.4295%
8 K* 80.2508%
9 Decision Stump 66.7712%
10 C4.5 78.6834%
11 Random Forest 84.6395%
12 Random Tree 74.6082%

Some algorithms have done well in cross validation, but could not do well in other
evaluation processes. Again some algorithms are not that much suitable for nominal
datasets like the ones used in this research. Considering all the situations, three algorithms
have been selected for further research as they are suitable for nominal data and have done
well in all the three evaluation processes. The selected algorithms are Naive Bayes

algorithm, C4.5 (J48) and Random Forest algorithm.
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3.6 Proposed Model:

After analyzing performance of various algorithms, three machine learning algorithms are
selected which are Naive Bayes, C4.5 Decision Tree and finally Random Forest. Weka is
a well-known data mining tool. As weka is fully implemented in java programming
language, it is platform independent and has a large collection of machine learning
algorithms. Weka 3.8.3 software is use here for the research purpose which is currently the
latest version. The proposed system intends to improve the old school group selection
system using selected three algorithms. So the model should analyze the performance and
other important parameters of the system. The proposed model of this work is described

below,

e Collect actual raw survey data from some educational institutions of Bangladesh.

e Process the raw data and select important features.

e Develop a model to make decisions on group selection (Science/ Business Studies/
Humanities) of the secondary education level by using minimum features.

e Analyze the performance of the model on different machine learning algorithms to
get comparatively better decision making ability and lower error rate.

e Analyze the importance of different features on this decision making model.

e Validate the decision making ability of the model using some new real word data

from different source.

Figure 3.6.1 shows the structure of the proposed model.
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Figure 3.6.1: Proposed Model Structure
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CHAPTER 4

EXPERIMENTAL RESULTS AND DISCUSSION

4.1 Introduction

Datasets are evaluated by the selected three machine learning (ML) algorithms. Different
parameters of the results are analyzed. In this chapter, the parameters of the different
estimations will be discussed briefly.

4.2 Experimental Results

In this study, datasets have been used that have 12 important attributes. Though initially
data of 17 attributes were collected, 5 of them have been discarded during preprocessing.
After collecting data, there were 467 instances as the training data and 65 instances as the
testing data that were collected from different source. As the research needed only the
standard instances that can be considered as about perfect with the respective group
(Science/ Business Studies/ Humanities), during preprocessing stage of analysis, 148
instances were discarded from the training data and 20 instances were discarded from the

independent testing data.

On the evaluation step, 10 folds have been used for the cross validation. In percentage split,
70% data of the original dataset are used for training purpose where remaining 30% are
used for testing purpose. For the third evaluation, the original dataset is used as the training
set and for testing, some more data from a different source are collected. Table 4.2.1 shows

the amount of instances that are used for training and testing on different evaluations.

Table 4.2.1: Training and Testing Instances on Different Evaluations.

Evaluation Techniques Training Instances | Testing instances
10-Fold Cross Validation 287 32
Percentage Split 223 96
Using Independent Test set 319 45
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After applying three algorithms on the datasets, all the accuracy of the classification has
been recorded. It has found that the accuracy of the classification on cross validation using
random forest is almost 85% and the algorithm performs relatively better than other two,
Naive Bayes (83%) and C4.5 (79%). Random forest has also done well in other two
evaluation processes. Table 4.2.2, table 4.2.3, table 4.2.4 show different parameters of the

results on different evaluations using all three algorithms.

Table 4.2.2: Performance Analysis Parameters Algorithms on 10-Fold Cross Validation

Techniques/ | Classification | Precision Recall F-Measure | FP Rate
Methods Accuracy (%) (%) (%) (%) (%)
Naive Bayes 82.76 82.5 82.8 82.5 11.2
C4.5 78.9 78.9 78.7 78.7 12.3
Random Forest 84.9 84.9 84.6 84.3 10.7

Table 4.2.3: Performance Analysis Parameters Algorithms on Percentage Split

Techniques/ | Classification | Precision Recall F-Measure | FP Rate
Methods Accuracy (%) (%) (%) (%) (%)
Naive Bayes 77.08 78.3 77.1 76.4 14.6
C4.5 76.04 77.1 76.0 75.5 17.4
Random Forest 78.13 80.0 78.1 77.3 14.3
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Table 4.2.4: Performance Analysis Parameters Algorithms on Independent Testing

Techniques/ | Classification | Precision Recall F-Measure | FP Rate
Methods Accuracy (%) (%) (%) (%) (%)
Naive Bayes 73.33 74.2 73.3 73.4 15.3
C4.5 77.78 77.9 77.8 77.5 11.0
Random Forest 75.56 76.8 75.6 75.5 11.8

In above three tables, classification accuracy, precision, recall, F score measure and false
positive rate in different evaluation processes are shown that are needed to analyze the

performance of a model.
4.3 Descriptive Analysis:

After applying algorithms, confusion matrices were found which were used to calculate the
performance parameters (Precision, Recall, F-measures). Each row of the confusion matrix
represents the instances in a predicted class while each column represents the actual class

(or vice versa) [21]. Four terms are related to this matrix.

True Positive (TP): When the observation and the prediction both are positive, it is true
positive. Suppose the system predicted a student’s group as science and that student’s

group is actually science, then it is true positive often denoted as TP.

True Negative (TN): When the observation is negative and the prediction is also negative
then it is true negative. Suppose the system predicted a student’s group as not science and

the student’s group actually is not science, then it is true negative often denoted as TN.

False Positive (FP): When the actual condition is negative but the prediction is positive
then it is false positive. Suppose a student’s group is not science, but the system predicted

him as a science student, in that case it is false positive often denoted as FP.
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False Negative (FN): When the actual condition is positive but the prediction is negative
then it is false negative. Suppose a student’s group is science, but the system predicted that

he is not a science student, in that case it is false negative often denoted as FN.
By using these terms, some performance parameters can be determined.

Classification Accuracy: It is the rate of correctly identified instances to the total number
of instances. The formula for getting accuracy is,

TP+TN
TP+TN +FP+FN

Accuracy =

Accuracy can more simply be calculated as,

2 _ Correct Classification % 100%
cCorasy = rotal Classification °

Precision: Precision denotes the proportion of predicted positive cases that are correctly
real positives [22]. It is the number of relevant items found among all the relevant items.
High precision means the model has found more relevant results than the irrelevant. The

formula for getting precision is,

TP

Precision = W

Recall: Recall is the proportion of real positive cases that are correctly predicted positive
[22]. It is the amount of retrieved relevant items over the total amount of that relevant

items. Formula for this parameter is,

TP

Recall = TP+—F]V

F-Measure: F-measure or F-score or F1 score is the measure of accuracy of the test. It can
provide a more realistic measurement of the performance of test with the help of precision

and recall. The formula to calculate this is,

Precision X Recall

F —measure =2 X
Precision + Recall
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By using these formulas, performance of the model can be calculated and analyzed.

Now, Figure 4.3.1 shows the classification accuracy comparison of same methods in
different evaluation processes.

o O Q
Accuracy
86
84
82
80
78
o't o)
74
72
70
68
15
Cross Validation Percentage Sphit Independent Testing
H NaiveBayes #®C4.5 #Random Forest

e P Fal

Figure 4.2.1: accuracy comparison of same methods in different evaluation processes.

From the above figure, it is pretty much clear that the classification accuracies of three
methods are very close to each other. For all the types of evaluations, Random Forest
algorithm has returned pretty decent and acceptable results. Naive Bayed is also good, but
could not do well in independent testing (73.33%). So applying Naive Bayes is not
encouraged while other two options are valid. But the interesting fact is, the accuracy
results of C4.5 is very much close to each other (78.68%, 76.04%, 77.78%) in all the three
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evaluations and it has performed better than other algorithms in independent testing. That

means, it will classify instances slightly better than others in real situations.

So, from the above discussion, it can be said that, Random Forest, C4.5 Decision Tree, and
Naive Bayes, these three algorithms are pretty much compatible with the datasets used in
this research. Although they have some fluctuations over classification accuracy in

different evaluations, the performances are acceptable.
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CHAPTER 5

LIMITATIONS, FUTURE WORK & CONCLUSION

5.1 Limitations
In this research, there are some limitations that could make some differences,

e Inthisresearch, datasets contain 532 instances in total. A large dataset may upgrade
the performance or may behave slightly different.
e Data are collected from only three sources.

e Impacts of family and society on the students are not considered.
5.2 Future Work

After all the computational and analytical complexities, our long term goal is to prepare a
software application that will make decisions based on a repository database on
Bangladeshi students and work as an auxiliary of decision makers to choose right group

for a student.

5.3 Conclusion

The aim of this research was to make the group (Science/ Business Studies/ Humanities)
selection process of a student in early secondary level of education more logical using
technology, information and machine learning techniques. As the type of the dataset that
has been used in this research was not available yet, data were collected through some
constructed survey questionnaires. Unnecessary instances were discarded from the dataset.
Minimum number of features are finalized by discarding some features that have not much
impact on decision making. By applying some compatible machine learning algorithms,
the final model has been constructed. Overall, maximum efforts have been given to make

this research as good as possible.

32
© Daffodil International University



REFERENCES

[1] WEB BASED RESULT PUBLICATION SYSTEM FOR EDUCATION BOARDS, available at
<<https://eboardresults.com/app/>>, last accessed on 26-10-2019 at 10:50 AM.

[2] Bangladesh—Literacy rate, available at <<https://countryeconomy.com/demography/literacy-
rate/bangladesh>>, last accessed on 26-10-2019 at 12.15 PM.

[3] Alex Smola, S.V.N. Vishwanathan, Introduction to Machine Learning, 1% Edition, Cambridge
University Press, 2008, pp. 03.

[4] E. Lichtenberger, C. G. Jackson, “Predicting High School Student’ Interest in Majoring in a STEM
Field: Insight into High School Students’ Postsecondary Plans”, Journal of Career and Technical
Education, vol. 8(1), pp. 19-38, Winter 2013.

[5] A. A. Saa, “Education Data Mining & Students’ Performance Prediction”, International Journal of
Advanced Computer Science and Applications, vol. 7(5), pp. 212-220, 2016.

[6] M. Kumar, Y. K. Salal, “systematic Review of Predicting Students’ Performance in Academics”,
International Journal of Engineering and Advanced Technology, vol. 8(3), pp. 54-61, February
2019.

[7] V. Ramesh, P. Thenmozhi and K. Ramar, “Study of influencing factors of academic performance
of students: A data mining approach”, International Journal of Scientific & Engineering Research,
vol. 3(7), July 2012.

[8] Jiawei Han, Micheline Kamber, Jian Pei, Data Mining Concepts and Techniques, 3™ Edition,
Morgan Kaufmann Publishers, 2012, pp. 83.

[9] Single imputation methods, available at << https://www.iriseekhout.com/missing-data/missing-
data-methods/imputation-methods/>>, last accessed on 28-10-2019 at 7:50 PM.

[10]Machine learning and artificial intelligence in a brave new world, available at <<
https://www.sas.com/id_id/insights/articles/analytics/machine-learning-and-artificial-intelligence-
in-a-brave-new-world.html?>>, last accessed on 29-10-19 at 10:50 AM.

[11]Wafa' S. Al-Sharafat, Reyadh Naoum, ‘“Development of Genetic-based Machine Learning for
Network Intrusion Detection”, World Academy of Science Engineering and Technology 55, 2009.

[12] Maron, M. E., "Automatic Indexing: An Experimental Inquiry", Journal of the ACM, vol. 8 (3), pp.
404-417, 1961.

[13]Jason D. M. Rennie, Lawrence Shih, Jaime Teevan, David R. Karger, “Tackling the Poor
Assumptions of Naive Bayes Text Classifiers”, International Conference of Machine Learning, pp.
01, 2003.

[14]S. Sharma, J. Agarwal, Sanjeev Sharma, “Classification Through Machine Learning Technique:
C4.5 Algorithm based on Various Entropies”, International Journal of Computer Applications, vol.

82, pp. 20-22, November 2013.

33
© Daffodil International University


http://delivery.acm.org/10.1145/330000/321084/p404-maron.pdf?ip=146.244.117.157&id=321084&acc=ACTIVE%20SERVICE&key=F26C2ADAC1542D74%2E144ADCEE99EDDC29%2E4D4702B0C3E38B35%2E4D4702B0C3E38B35&__acm__=1551394905_96b60790765feedd11602dd1dfde40dd
https://en.wikipedia.org/wiki/Journal_of_the_ACM

[15]P. Horton, K. Nakai, “A probabilistic classification system for predicting the cellular localization
sites of proteins”, International Conference on Intelligent Systems for Molecular Biology, vol. 4,
pp. 109-115, June 1996.

[16]J. R. Quinlan, C4. 5: programs for machine learning, 1% Edition, Morgan Kaufmann Publishers,
1993.

[17]S. B. Kotsiantis, “Supervised Machine Learning: A Review of Classification Techniques”,
Informatica, vol. 31, pp. 249-268, 2007.

[18] Shai Shalev-Shwartz, Shai Ben-David, Understanding Machine Learning, Cambridge University
Press, New York, NY 10013-2473, 2014.

[19]L. Breiman, “Random Forests”, Machine Learning, vol. 45, pp. 5-32, 2011.

[20]T. Hastie, R. Tibshirani, J. Friedman, The Elements of Statistical Learning, 2" Edition, Springer,
2008, pp. 587-588.

[21] Confusion matrix, available at << https://en.wikipedia.org/wiki/Confusion_matrix>>, last accessed
on 31-10-19 at 12:45 AM.

[22] David M W Powers, “Evaluation: From Precision, Recall and F-Factor to ROC, Informedness,
Markedness & Correlatuon”, Journal of Machine Learning Technologies. Vol. 2(1), pp. 38, 2011.

34
© Daffodil International University



Document Viewer

Turnitin Originality Report

Processed on: 31-Oct-2019 16:55 +06
ID: 1204185598

Word Count: 6563

Submitted: 1

A Decision Support System of
Choosing Groups ... By Rifat Hasan

Similarity by Source
Similarity Index Internet Sources: 8%
Publications: 6%
14% Student Papers: 12%
mmg.nm:gd sx:lmmggnrm exclude smzll matches mode: | quickview (classic) report v

1% match (student papers from 25-Sep-2019)

]

Submitted to Gury Nanak Dev Engineering College on 2019-09-25
1% match (student papers from 07-Oct-2017) -
Submitted to Wawasan Open University on 2017-10-07
1% match (Internet from 23-Oct-2019) o
https://journalcte.org/article/10.21061/jcte . v28i1.571/
1% match (Internet from 02-Jun-2014)
http://www.ijser.org -
1% match (student papers from 21-Sep-2011) -
Submitted to Asia Pacific University College of Technology and Innovation (UCTI) on 2011-09-21
<1% match (student papers from 08-Aug-2014) -

<1% match (Internet from 12-Dec-2018) o
https://expectexceptional economist.com/machine-learning-artificial-intelligence. html
<1% match (Internet from 25-Sep-2018) -
https://www iriseekhout. com/missing-data/missing-data-methods/imputation-methods/
<1% match (Internet from 23-Sep-2019) -

https://www.spotlightmetal.com/machine-learning

<1% match (publications)
Gholipour, Majid, Abolfazl Toroghi Haghighat, and Mohammad Reza Meybodi. "Hop-by-Hop Congestion
Avoidance in Wireless Sensor Networks Based on Genetic Support Vector Machine”, Neurocomputing,. g

<1% match (publications)

Ting-Hsuan Chen. "Do you know your customer? Bank risk assessment based on machine learning”,
Anglied Soft Computing, 2019 -

<1% match (publications)
Mukherjee, Saurabh, and Neelam Sharma. "Intrusion Detection using Naive Bayes Classifier with =
Feature Reduction”, Procedia Technology, 2012.

<1% match (student papers from 23-Oct-2019)
Submitted to University of Queensiand on 2019-10-23

<1% match (student papers from 21-Aug-2018)

35

© Daffodil International University



Submitted to University College London on 2018-08-21

<1% match (Internet from 20-Mar-2019)

<}
http://gen-next-5th.blogspot.com
<1% match (student papers from 16-Feb-2013) =
Submitted to The Hong Kong_Polytechnic University on 2013-02-16
<1% match (student papers from 29-Oct-2013) -

Submitted to AUT University on 2013-10-29

<1% match (Internet from 29-Nov-2017)
vs.com/essays/essays/business/three-supermarkets-namely-tesco-dunnes-store- .,

and-aldi-business-essay.php

<1% match (student papers from 18-May-2017)

Submitted to The University_of the South Pacific on 2017-05-18 .

<1% match (student papers from 31-May-2018) -

Submitted to Universiti Teknologi MARA on 2018-05-31

<1% match (Internet from 03-Aug-2018) =

https://www.xiaozongshi.com/article/2138674-1/1/

<1% match (student papers from 09-May-2016) -

Submitted to University of Sheffield on 2016-05-09

<1% match (Internet from 08-Sep-2017)

https://digital.lib.washington.ed a rks/bi I 7 2 washi gg_o_n_gsgg__

isAllowed=y&sequence=1

<1% match (student papers from 13-Aug-2019) B
ranfield University on 2019-08-13

<1% match (Internet from 01-Oct-2019) -

https://en.wikipedia.org/wiki/Metropolis%E2%80%93Hastings algorithm

<1% match (student papers from 14-Sep-2018) -

Submitted to University College London on 2018-09-14

<1% match (Internet from 01-Oct-2018) o

https://link springer.com/content/pdf/10.1007/s10916-016-0477-6.pdf

<1% match (student papers from 04-Oct-2010) -

Submitted to University of Greenwich on 2010-10-04

<1% match (Internet from 29-Jan-2016) -

http://eprints. uthm.edu.my

<1% match (Internet from 09-Feb-2018) -

http://archi ify f

<1% match (Internet from 16-Aug-2019) -

http://kaysinger.com

<1% match (Internet from 20-Sep-2017) -

http://scholaruwindsorca

<1% match (publications)
M. Raihan, Saikat Mondal, Arun More, Pritam Khan Boni, Md. Omar Faruge Sagor. "Smartphone Based
H A k Risk Prediction S ith Statistical Analysi | Data Mining_A I

Science, Technology and Engineering Systems Journal, 2017 g

<1% match (student papers from 15-Sep-2019)

Submitted to University of Computer Studies on 2019-09-15 .
<1% match (Internet from 16-May-2016) -
http://research ijcaonline.org,

36

© Daffodil International University



<1% match (Internet from 11-Sep-2019)

https://en.wikipedia.org/wiki/Naive Bayes classifier -
<1% match (Internet from 13-Jun-2019) -
https://scholar.uwindsor.ca/cgi/viewcontent.cgi7zamp=_8&article=834 7&context=etd

<1% match (publications)

ME%%ammmm Global Engineering_Education angrgngg (EDUCON), 2019 m

<1% match (publications)
Yuhang Wang, "Cancer Classification Using Loss of Heterozygosity Data Derived from Single-Nucleotide

Polymorphism Genotyping Arrays”, 2006 International Conference of the IEEE Engineering in Medicine o,
and Biology_Society, 2006
<1% match (publications)

Mehbob Ali, Abid Sarwar, Vinod Sharma antsna.Sun_'AmﬁuaLneu:aann:Lbased.scmemng_at
cervical cancer using_a hierarchical modular neural network architecture (HMNNA) and novel B
benchmark uterine cervix cancer database", Neural Computing and Applications, 2017

<1% match (student papers from 17-Sep-2015)
Submitted to University of Wales Institute, Cardiff on 2015-09-17

<1% match (student papers from 01-Jul-2014)
Submitted to Amity University on 2014-07-01

<1% match (student papers from 17-Aug-2015)
Submitted to University of Lancaster on 2015-08-17

<1% match (student papers from 26-May-2015)
Submitted to 9561 on 2015-05-26

<1% match (Internet from 23-Nov-2016)
https://www.coursehero.com/file/12630877/notesSpdf/

<1% match (Internet from 12-May-2019)
https://pt.scribd.com/document/295033767/cstot

<1% match (publications)

Changsheng Zby, Christian Uwa Idemudia, Wenfang Feng. "Improved logistic regression model for
diabetes prediction by integrating PCA and K-means technigques”, Informatics in Medicine Unlocked, o
2019

<1% match (publications)
Mnmmmammmmmmmmu
an gg upervised classification algorithms", The Fifth In ional feren n Applications of &
mmmmmnmmamw,

<1% match (publications)

Xinwen Gao, Guoyao Xu, Shuaiging Li, Yufan Wy, Edvios Dancigs, luan Du, "Particle Filter-Based o
Prediction for Anomaly. Detection in Automatic Surveillance”, IEEE Access, 2019

<1% match (student papers from 02-May-2017)

Submitted to Liverpool John Moores University on 2017-05-02 £
<1% match (student papers from 04-Jan-2017) -
Submitted to University of Sunderland on 2017-01-04
<1% match (student papers from 21-Jun-2019) -
Submitted to Wageningen University on 2019-06-21

<1% match (student papers from 01-Nov-2018) =
Submitted to Université Saint-Esprit Kaslik on 2018-11-01

<1% match (student papers from 19-Aug-2013) -
Submitted to Napier University on 2013-08-19

37

© Daffodil International University



<1% match (student papers from 16-May-2019)

Submitted to University of Edinburgh on 2019-05-16 =

<1% match (student papers from 27-Aug-2013) -

Submitted to University of Essex on 2013-08-27 n

<1% match (student papers from 09-Jan-2012) -
x

<1% match (student papers from 05-Apr-2012)

Submitted to Napier University on 2012-04-05

<1% match (publications)

"The International Conference on Advanced Machine Learning Technologies and Applications
(AMLTA2018)", Springer Science and Business Media LLC, 2018

<1% match (publications)
Javad Hamidzadeh, Mona Moradi. "Enhancing_data analysis: uncertainty-resistance method for handhn&

incomplete data"”, Applied Intelligence, 2019

CHAPTER 1 INTRODUCTION 1.1 Introduction Because of the high speed of civilization, the
world is developing day by day. A competition is going on between the countries on the matter
of development. In this strong competition, instead of proving themselves in various sectors in
front of the whole world, where is the place of the country called Bangladesh! After these many
years of the birth of Bangladesh, it wouldn’t be so much wrong, if said that, the nation is still
considering "becoming part” of the competition of development of world civilization as their
success. Undoubtedly by modern education system and its implementation, the nation not only
can keep running on this competition, but also could become a self-reliant nation. In this era of
transcendent civilization, people are so much concern about their children’s future. But making
strong base of prosperous future, proper education is the only way. And affirming this “proper
education” is the duty of parents, society, country. In Bangladeshi education system, an 8th
grade completing student have to take may be the most important decision of his/her student
life, that which field he/she should take for further studies. He/She has to choose a group from
Science, Arts and humanities. But because of some wrong ways and the tendency of imposing
things of our society, this crucial event of a student turns into a disaster. Instead of giving
attention on a student’s capabilities, merit and desires, the attention is unfortunately given on
the last one year’s result. According to the Ministry of Education, Bangladesh, the numbers of
passed students in SSC and HSC in 2019 are 1811179 and 900931 respectively [1]. The
numbers are even more than total number of population of many developed countries. However,
the country is still could not overcome the lack of expert manpower in the work fields. Every
year, thousands of students completing their higher studies, but most of them could not
contribute their country. “Improper education” is certainly responsible for this along with some
other points which are not relevant to this paper. And this problem will remain until a connection
is built between student’s education and their capability and desires. In selecting groups for s
student, three points should be in concern, ability, interest and academic result. This cannot be
denied that, the types of study and workload are pretty much different between mentioned three
groups. By knowing a student’s previous performance and ability, it is possible to get an idea of
choosing the best group for the student. Again the personal interest of a student must be given
importance, because only the connection of a person’s merit and interest can reveal the best of
him/her. The main goal of this paper is aiding students in selecting groups (Science, Commerce,
Humanities) where they could reveal their talent after completing 8th grade by knowing their
ability, interest and performance. 1.2 Motivation Bangladesh is a small country with the area of
only 147,570 square kilometers. But it has a huge population of over 160 million. The only way
of turning this population problem into human resource is to place people on accurate playing
field according to their potentiality. Undoubtedly, the state has taken many initiatives to deliver
education to each doorstep. As a result, the adult literacy rate of Bangladesh has been increased
more than 26% over last 10 years (2007-2017). According_to UNESCO, Banaladesh has an adult
literacy rate of 72.89%, while male literacy rate is 75.7% and for female is 70.09% [2].
Bangladesh is dealing with this illiteracy problem successfully. But a new problem is rising
parallelly, which is unemployment. Bangladesh is fulfilling peoples’ right of education, but she
can’t get skilled manpower from this educated population. Lack of potentiality wise proper
education can be amnestied for this problem. If it is possible to assign these people to their
proper field of education, this problem could be solved. Accurate group selection on the
secondary education level could be a way of this solution. To find out the influencing factors in
selecting groups in secondary level, we came up with a plan to build a model using data science
and some machine learning algorithms. For predictive models, some machine learning
algorithms work very well through the developments over last few years. In this paper, we have
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