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ABSTRACT- Educational data mining (EDM) is an emerging
discipline that emphasizes on the application of data mining
tools and techmigues on educational data. The discipline
focuses on extracting and analysAng educational data to
develop models for improving learning experiences and
institutional effectiveness, If this technology is made use for
the benefit of the common man, then the purpose is served.
The purpose of this paper is to help the prospective medical
students in selecting or choosing a right post graduate eonrse
namely, Dermatology, neurology, ete., based on the entrance
exam ranking for admission to PG course. In this paper,
unigue approaches were in algorithms from two different
mining models such as cluster and classification is being
proposed. Two clustering  algorithms viz, K-means and
Support vecetor Clustering and a classification algorithm
MNaive Bayes are applied on the same data set. These
algorithms are implemented, to predict accurately one among
the various courses offered that predict better placement
chances, Student will enter Rank, Gender, Category and
Sector and the model will give answer in terms of Excellent
[E], Good [G], Average |A] and Poor [P] for the data entered.
Each and every course offered is associated with ane of the
above answers viz, E, G, A, P. Such as, Dermatology with = E,
Newrology with = P and so on. Algorithms applied are
compared in terms of precision, accuracy and truth positive
rate. From the results obtained it is found that the cluster
algorithm viz., K-means predicts better in comparison with
other algorithms. This work will help the siudents in selecting
a best course suitable for them which ensure best placement
chances based on the data entered.

Keywords: Data mining, Naive Bayes, K-means, Support Veclor
Clusteving, Confusion muafrix, Prediction and modeling.

L INTRODUCTION:

Medical profession is considered 1o be noble as 1t is
service oriented and highly respected field. Hence there is
lot of demand for the specialization. Success relies on
choosing the right specialization m the Post-graduation.
Deeision in this regard i1s arrived by aceessing previous
year's admission
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records of Medical College and manually going through the
database. The objective of doing this is to find the patterns
and characteristics of students admitted and to predict the
furure choice of the course. So huge data needs o be

processed and patterns need to be comparcd manually,
which 15 tedious and cumbersome. Hence data mining

models are used to mine the large data using algorithms
like Maive Bayes, K-means, and Support vector machines
o interpret potential and beneficial data, Data was obtained
from medical college i excel format from 2008 to
2013.Data in the excel format were fed to MYSOL in the
torm of queries and two databases were constructed, One
containing historic data from 2009 1o 2012 and another test
data e, 2003,

A BACKGROUND AND RELATED WORKS:

Muny scientists have been working o explore the best
mining technigues for solving placement chance prediction
problems, Various works have been done in this regard.
Few of the related works are listed below:

Krishna K, Murty M N [1] Propose a novel hybrid genctic
algorithm (GA) viz., genctic K- means algorithm that finds
a globally optimal partition of a given data into a specified
number of clusters. Tt s also observed that GEA searches
taster than some of the other evolutionary algorithms used
for clustering. Zhexue Huang [2] focuses on the technical
issues of extending the k-means algorithm to cluster data

with categorical values, Aftractive property of the k-means

algorithm in data mining 1s its efficiency in clustering large
data sets. However, it only works on numerie data limirs its
use in many data mining applications because of the
involvement of categorical data. Leon Bottou, Yoshua
Bengio [3] Studies the convergence propertics of the well-
known K- means clustering algorvithm, It minimizes the
quantizalion eror using the very fast Newion algorithm.
Kai mingting, zijian zheng [4] introduce tree structures into
naive Bayesian classification to improve the performance
of when  workimg  wath Bayesian
classification. Yong wang, Hodges.). Botang [5] focuses

boosting naive

upon three aspeets of this approach: different event models
for the naive Bayes method, different probahility
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smoothing  methods, and  different  feature  selection
methods, In this paper, we report the performance of each
method in terms of recall, precision, and F-mensures.
Yongechuan Tang, Yang Xua [6] presents a method to
identify a fuzzy model from data by using the fuzzy Naive
Bayes and a real-valued genctic  algorithm,  The
identification of a fuzzy model 15 comprised of the
extraction of “if-then”™ mles that is followed by the
estimation of their parameters. Asa Ben-Hur, David Horn,
Hava T. Siegelmann, and Vladimir Vapnik [7] Proposes a
novel clustering method, SVC, based on the SVM
formalism. This method has ne explicit bias of cither the
number, or the shape of clusters. A unigque advantage of our
algorithm 1s that it can generate cluster boundaries of
arbitrary shape. Usama Fayvad, Padhraic Smvih, Padhraic
Syt [8] Provides an overview of this emerging field
clarifying how data mining and knowledge discovery in
databases are related both to each other and to related
ficlds, such as maching learming, statistics, and databases,
Sudheep  Elayidom, Swman Mary Idikkula & Joseph
Alexander [11] Proved that the technology named data
mining can be very effectively applied to the domain called
employment prediction. which helps the students to choose
a good branch that may fetch them placement. A
generalized framework for similar problems has been
proposed. Ajay Kumar Pal, Saurabh Pal [12] presents a
proposed model based on classification approach to find an
enhanced evaluation method for predicting the placement
for smudents. This model can determine the relations

processed data and tested accordingly. Algorithms are
compared based on cerfain criteria such as accuracy,
precision and outh positive rate.

II. DATA MINING ALGORITHMS APPLIED:
A. Brief Descripiion of the K-means algorithn:
K-means: K-means 1s the clustering algorithm. Concept
msed is partiioned clustering. It waverses cach column
beaded by a category completely in the database and
clusters it as a group. While traversing the column denoted
by category, N objects with atributes are identified.
Among  the objects identified; objects with  similar
attributes are grouped to form a cluster. Afier traversing the
entire database the number of K- partitions formed will
always be less then number of N objects. K-Means
algorithm  divides database in to partitions or Closters
which are disjoint subsets, If N is the data sets then the k
will be disjoint subsets and each subset will be having s
own 1d. Here k18 always a positive integer number.
a) Data Pre-processing:
The atributes that were present i the data provided to us;
Mame, age, gender, Rank, Category, sector, Address,
register number, phone number.
Murmber of attributes that were found to be contributing to
the result, after applymg the chi-square test 15 as follows

Table 1; Mapping input values to numeric values,

between  academic achicvement of students and  their Catcgory Input \'alun? Numexic, valucs
placement in campus selection. A K Pal, and S Pal [13] Gender Female. Male 0 and|
frequently used classifiers are studied and the experiments Category 2A.2B.3A.3B 0 and I
arc conducted to find the best classifier for predicting the OBC.GM, 5C,ST

, _ _ . , - Rank lto N 0 and 1
student’s performance. B K Bharadwaj . S Pal [14] Sec Rural. Urban 0and I
Provides work to identify those students which needed ceor M, X an
specital attention to reduce fail ration and taking a riate Branch AtoN Oand |
pec e & Jppton Chances E.G.A.P 0 and |

action for the next semester examination, 5. K. Yadav, BK
Bharadwaj and S Pal [I5] Focuses on identifving the
dropouts and students who need special attention and allow
the teacher to provide appropriate advising counselling,

B. Problem statement:

Every student dreams to be suecesstul in life. For him to be
successtul, choosing the night courses while studying is
important. Hence a prediction medel 15 proposed which
helps the students to choose a course hased on type of data
or information that he/she fumishes. Among the fields or
atiributes  that hefshe enters, those atiributes which
contribute to the result are selected. Various mining
algorithms  [rom  dilferent models are applied on the
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Rank: abtained by student in PGoentrance examination
Range: (1 to 50040)

Category: social background Range (24, 2B, 3A, 3B, GM.
SC, ST, OBC).

Ciender: Range (Male, female).

Sector: Range (Urban, Rural).

Specialization: Range (A to N).

All the input values would be mapped between 0 and | as
given in the table below.

B Application of K-Means algorithm on ihe data set:
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Step | Initialize the wvalue of k either manually or
systematically.

Step 20 The daabase provided will be divided mto nwmber
of groups based on the attributes as follows: Rank,
Category, Gender, specialization and Sector,

Step 3:
Table 2: Input for K-Means Algorithm
Rank Sectar Grender Category
0.25 0 1 0.25
135 | i (.50
.30 1 1 0.75
0,90 0 0 I

Table 2 15 obtained from table 1 based on the
application of numerical formulae. In the above table
0.25 in the rank atribute will be compared with all
other values in the same column and the differences
berween the values are noted (0.25 — 0.33), Similarly
the sccond value 1.e., 0.35 will be compared with the
rest of the values in the column {0.35-0.30). Same
process continues for other values also and differences
are obtained in cach case. A column headed by
difference is obtained and values which are closed to
each other are grouped as cluster which forms
centroid.
(1.25-0.35=0.10, 0.35-0.30=0.5
010 And 0.5 forms a centroid provided there are no
numbers less than the above values mentioned.
Step 3; while (! EOF)
HIf (next value in the difference column is nearest to
centroid) §
Inelude in the cluster
+ Else {Form a new cluster)
After each step the cluster sets gets updated which
results in the formation of classified knowledge
datasct. The student enters the data which would be
compared with the classified knowledge data set which
predicts the specialization to be sclected.

Distribution (D) for the k-Means algorithm 1s calculated

using
N

D =¥ (dataset (i) — center (dataset (1)1)°

If the value of D is close to 0 then

Algorithm performance is good
Else
Below average performance,

B NAIVE BAYES:
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A Naive Bayes classifier 15 a probabilistic classifier that
works based on the Bayes theorem.
The procedure to be followed while applying this method is
as follows
¢ Data preprocessing
# Finding positive and negative knowledge data
o Application of Bayes theorem
Table 3; Tnput for naive Bayes

Nam | Ag | Gend | secto | Categor | Ran | Branch

= € er r v k

Shiva | 21 M Rura | 2a 2000 | Dermato
1 logy

John | 22 M Urba | 3b LihCh Radiolo
n gy

Rani | 22 F Rura | SC 400 | Neurolo
| gy

Bawvi | 22 M Rura | SC Bed
1

Step 1: Data preprocessing: Filling of the missing values

and the dependency check on the atmbutes listed o the
table 8 is performed using chi-square test and Table 9 is a
resultant after preprocessing.

Table 4: After preprovessing

Gender | sector Category | Rank Branch

LS| Rural 2a 200 Dermatology
L\ Urban ib [(H) Radiology

F Rural sC 400 Meurology
v Rural sSC 807 Wull

Step 2: Finding positive and negative knowledge data:
selection constructs are applied on a rank attribute to get a
positive and negative knowledge data.

It {rank == B0/ the maximum limit of the possible rank
{Positive knowledge data}

Else

{Negative knowledge data}

The above process is repeated for all the atiributes listed in
table 9 to gel the positive knowledge data as given below.
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Table 7: Input for Sve algorithm
MNume Category | Age | Sector | Rank | Gender

Table 5: Positive knowledge data William B 30 | Urban | 550 Male
Nam | Ag | Gend | secto | Categ | Ran | Branch Michal 3B 38 | Urban | 549 Male
[+ C cr r ory k Bhagwan A 21 Rural | 1 Male
Shiv | 21 | M Rural | 2a 200 | Dermatology Emmanvel | 24 32 Rural | 13 Male
a Reddy 3A 23 | Urban | 11 Malc
John | 22 | M Urba | 3b 100 | Radiology Balu 3A 23 | Urban | 10 Male

n

Rani | 22 | F Rural | 8C 4000 | MNeurology

Step 3: Application of Bayes theorem on table 10 gives the
resultant output table. Af the first instance data in table 10
is converted to the numeric data, Formulae listed under are
used to get the below output table azs the resultant.

Honep = (P (/1))

where P (h)=hmn

P (D) =Din

h=hypothesis (possibilitics)

d=data set (not possible)

n=number of data set

Hipp= max always caleulate under the formula of P (TWh) P

(h)P (D)
And the maximum like hood caleulate under the formula of P
(D).
Tablc 6 cutput tablc

Rank | Gender | Secto | Catego | Branch Cha

r ry nce
1-200 | M Rural | Any Dermatology | E
1-200 | M urhan | Any Radiology E
1-200 | F Rural | Any Neurology E

C.  Support Vector Clustering (Sve):

[t classifies or vlusiers the data set based on the complex
pattern in the data. SVC follows machines; machines are
the objects of a class as defined by the algorithms. SVC
explores minute details regarding connections berween data
points in a dataser. Sve group data into resultant anribure
space, obtained from the knowledge database. cog., the
knowledge database obtained from naive Bayes in our case
acts as reference for SV,

Duaflity:- The function should be defined, which checks
for the connection between the atiributes i a dataset on the
hasis of which classification will be done.

Application of the algorithm on a daraset
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FPre-processing: After the dependency check the name and
age column will be removed from the mput table.

Working of the algorvithm: The value of an atribute in the
aiven table 6 is compared with the value of the knowledge
database. If it is found true, then it is formed as one cluster.
E.g. if (rank is egual to Knowledge dataset rank and the
group exists) then include in same group,

Table 8: output of 8VC applied on rank

Rank Specialization Chance

ltol3 Radiology. Dermatology | E

249 1o 550 Meurology, Orthopedic A

1, IMPLEMENTATION:

As this was the problem assigned to us for our 6™ semester
MCA project, we were expected to implement  the
algorithms used to solve the problem. Hence all the
algorithms used were implemented and the front end of the
ool were developed using PHP and MYSQL as a database.
Prospective Student will enter basic mformation hike rank
in the Post-graduate entrance exam, category cte., in the

user interface developed and the application will predict the

course suitable for the student which he/she can opt during
sclection of the Post-graduate course which provides better
chances of placement.

V. TESTING:
Data mining algorithms like K-Means, Naive Bayes, and
Support Vector Clustering were applied on the same
dataset and the tests wore conducted scparately. Results
whtained afier the tests for each algorithm were modeled as
Confusion explains  the
performance of three algorithms expressed in terms of True
TPositive rate, Accuracy and Precision,

confusion  matrix. Matr
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[§] Yomg wang. Hodges ] Botang “Classification  of  web
\ 5 USINE & Nafv s method”™ 2003, 5 Shil-364,
Table 9 Confusion matrix table ?—i:ﬂ:::t Ila‘,:-,_g a naive Bayes method™ 2003, pages 360-564
- T — [6] Yomgchuan Tang, Yang Xuo “Application of fuzzy Naive Bayes
Algorithms TPR | Accuracy Precision and & rel-valued gentic algorithm in identification of fuzz
K-means .83 830 0.83 misdel”, volume 169, issue 3-4. 2003, pages 2?5-21&. ;
- 1 17] A= Ben-Hur,David Horn, Hava T. Siegelmann, Wladimir
Naive Baves 080 | 774 0,75 Vapnik “Support Vector Chustering”, Journal of Machine
Sve 081 | 81% .81 Learning Research 2 (20017 125-137.
: 18] Usama Favvad, Padhraic Smvth, Padhvaic Smyvih, “From Data
Mining to Knowledge Discovery in Databases™ volume 172
From the above table 9 it is clear that the K-mcans [9]  Cuinaln, TR, C4.5: Programs for machine learning, Moegan
- 3 . Kaufinann, San Francisco, 1993,
algnnthm 1s more accurate with 83% cmpamd to the other [10) We, X & Kuewaer, V. odhe Top Ten Afgorishms i Dara MWieing,
dlgUfltthlS viz_‘ SVC {31'}“} dl'ld NHTV@ EH}'ES [?7%}.](— Charpeean ced Heell Beecer Ruros 20000
- . . . . [11] Sudhezp Elayidom, Suman Mary Tlikkula &  Joseph
Means algorithm leads with respect to true positive rate Alexmder “A Oeneralized Data mining Framework for
(TPR) with 0.83 correct  instances and  Precision Flacement Chance Prediction Problems™ International Jourmal
. ) o s pama A - 2
{0.83).Thus the clustering algorithm K-Means predicts the "m*,_[i’:f:_’:l' Apptication {0975-5387) Volome 31- Nod,
results better than the other algorithms used. [12) Ay Rumar Pal, Sawrabh Pal “Classificabion Model of
Prediction for Placement of students”™ Ll Modren Edweation
and Computer Seieace, 2003, 11, 49-56.
[13] A K. Pal, and 8, Pal, “Amalvsis and Mining of Educational
V. CONCLUSION AND FUTURE ENHANCEMENT: Drata for Predicting the Performance of Students”, (DECCE)
Internztional  Jowmal of Electronics Comemunication  and
Applying data mining technigques on educational data is Comguter Erginecring, Vol 4, Tasue 3, pp. 1560-155, [S5N:
concerned with developing methods for cxploring th 2278-4209, 2013,
oping plorng the [14] Bk, Bharadwaj end 50 Pal. “Miming Edvcational Data 10
unigue types of data; in edocational  domain  cach Analyze Students’ Performance”, Intemational Jowmnal of
ot cut e ae eree e Y : Advanue Compurer Science amd Applications (IJATSA), Vol
educational problem has specific objectives with unigque 2. No. 6, p. 63469, 2011
characteristics that require different approaches for solving [15] 5 K. Yadav, DK, Bharadwai and S Pal, “Data Mining

the problem.

Inn this study, a unique approach where in algorithms from
classification and clustering models has been used for
predicting placement chances. Two clustering algorithms
viz.,, K-Means and S5VC and a classification algorithm,
naive bayes were applicd. Among these nlgurirhms, k-
Means proved to be the best predicting algorithim
representing cluster model, for solving placement chance
prediction problems. The results obtained after application
of the algorithm viz, K-Means {83%) were compared with
results obtained using Rapid miner (83.05%). Hence,
having the miovrmation generated through our study,
smdent would be able tw  select the appropriate
specialization  with best chances of getting  placed.
Furthermore, the work can be extended to solve problems
on predictions, using different approaches on data of
difterent diseiplines.
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