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Abstract:

The chief objective of this study is to show the usefulness of Rough set theory in Data mining. The aim of this paper is to introduce
the concept of the lower and upper approximation of a set can be used in clustering.
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1. INTRODUCTION

The goal of clustering is to group similar objects in one cluster
and dissimilar objects in different clusters. A core concept of
rough sets is the lower and upper approximation of a set can be
used in clustering. Rough clusters are shown to be useful for
representing groups of highway sections, web users, and
supermarket customers. Clustering observed earthquake
epicenters to identify dangerous zones.

2. DEFINITION AND MAIN RESULTS

2.1 Definition —Rough set

A rough set is a formal approximation of a crisp set in terms of a
pair of sets which the lower and upper approximation of the
original set. Let U denote the set of objects called universe and
let R be an equivalence relation on U. Then (U, R) is called an
approximation space. For u,v €U & (u,v) € R, u and v belong
to the same equivalence class it is denoted by U /R and we say
that they are indistinguishable. The relation R is called an
indiscernibility relation. Let [x]r denote an equivalence class of
R containing element x, then lower & upper approximation for a
subset X € U ,denoted by R(X) &R (X) respectively

Where R(X) = {x eUl[x]rc X}
RX) = {x € U/[x]zNX # ¢}

Thus if an object x € R(X) then “x surely belongs to X”
If x € R(X) then “x possibly belong to X”

If R(X)& R(X) are sets then
R(X) = (R(X),R(X))is called a rough set with respect to R.

Definition 2.3.

The rough membership can be interpreted as a degree that x
belongs to X in view of information about x expressed by R.
R(X)={x €EUipy(x) =1}

R(X)={x €U:uy(x) >0}

Results 2.4
a) If R(X) =R(X) then X is definable in U
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b) If R(X) # R(X) then X is undefinable (roughly
definable) (or) Roughsetin U
i. IfRX) # ¢pandR(X) #U then X is undefinable
(roughly definable)

i. FR(X)) # ¢pandR(X)=U then X is internally
undefinable (R;)

ii. If R(X) = pandR(X) #U then X is externally
undefinable (R,).

iv. If R(X) = ¢pandR(X) =U then X is totally

undefinable (R;).

Example 2.5
Let U={0,1,2,..
alla,b € U.

.8 } and the relation Ron U is a=b(mod3) for

Let XCU, then the rough set of X is R(X) = (R(X),R(X))
Let Rbe an equivalence relation. aRb iff a = b(mod3)
The equivalence classes are {{0,3,6 }.{1, 4,7},{2,5,8}}

Let X ={0,2,3,5,8} then
R(X)={xeU/[x]rc X} ={2,5,8}
R(X)={ xeU/[x]zrN X# ¢$}={0,2,3,5,6,8}

X is undefinable (roughly definable)

The membership value of X is 1(X) le;: =2

The membership value of each element of X in U 'is  puy(X)=
I([x]rNX)|

I[x]rl

[O]rNX)|_2 [([1] nx)l 2] nx)l

ux(0 )—ﬁ 3v ux(1)= 1? | 0, 1 x( )— - =1,
[BlrNX)| _2 [4]rNX)| [([5]r NX)I

MX(S)—ﬁ—g, 1x(4)= #—0, 1x(5)= ; =L
[6]rNX)| 2 |(7] nX)I |(8]rRNX)| _

px(® )—# —H px(7)= I; | 0,ux(8)= R]RI
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3. ROUGH CLUSTERING

The goal of clustering is to group similar objects in one cluster
and dissimilar objects in different clusters. A core concept of
rough sets is the lower and upper approximation of a set can be
used in clustering. Rough clusters are shown to be useful for
representing groups of highway sections, web users, and
supermarket customers. Clustering observed earthquake
epicenters to identify dangerous zones.

The following method is another simple method for rough
clustering.

Let us consider U/D = {C,,C,, . . ., C,} that partitions the set U
based on an equivalence relation D, it is possible to define each
set C,€U/D wusing its lower R(C;) and upper E(Ci)
approximations.We are considering the upper and lower bounds
of only a few subsets of U. However, the family of upper and
lower bounds of C; eU/D are required to follow some of the
basic rough set properties such as:

E.L Not Good
3(bad) X,
2(Fair) X
1(good X,

Table.1l. Eagerness to learn

U Age Eagfggf zs to Performance (Decision)
Xy 16 Good Good
Xy 14 Good Good
X3 15 Good Good
Xy 14 Fair Good
Xs 15 Bad Fair
X 16 Fair Fair
X, 14 Bad Fair
Xg 16 Bad Bad
Xq 16 Good Bad
X10 16 Bad Bad

The set of attributes A = {Age, EL} is considered. We have the
following equivalence classes

{xuxo} {x2} {xs}, {xa}, {Xs} {Xe}, {Xs.X10}

Boundary region

X6

14 15

16 Age

Figure.1: Rough set results

4. 1Calculation of the Centroids.

Let us assume that the objects are represented by m-dimensional
vectors. The objective is to assign these n objects to k clusters.
Each of the cluster is also represented by an m-dimensional
vector, which is the centroid or mean vector for that cluster. The
process begins by randomly choosing k objects as the centroids
of the k clusters. The objects are assigned to one of the k clusters
based on the minimum value of the distance between the object.
vector applying Rough Set Concepts to Clustering C=(C, . .. ,
Cj ..., Cy)and the clustervector X= (xy,..., x5, ,. .., Xp).
The distance d(C, X)is the distance between the centroid and
object. There are many methods for calculation of centroids. The
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modified and simple centroid calculations for rough sets are then
given by:

0] ifR (X)=¢ and R(X) — R (X) # ¢ then Ci=
2 e®0-R0O)
[RCO -k (0
_ ~xeRx M
(iifR (X) # @then C; = TRl
From the table 1, the performance is Good, Xgoop =

{x,%,,x5,%x,then

_RXeod ={xeU/[x]rE Xcoon}={x2x3,x,}

RXGood ={x eU/[x]r N Xgoop #P@ } ={x1,%,,%3,%,%5}
the performance is fair , Xg,ir = {x 5, x4,x,}then
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RXrair ={xcU /xR E Xrair}={xs5,%6,%7}
RXpair ={x eU/[x]rN Xpair #0 } ={xgx4,x,}
the performance is Bad, Xgag = {xg,x9x;0}then
R Xpas ={xeU/[x]RES Xpas}={x5,X10.}
RXgad ={x cU/[x]RN Xpad 7P } ={x1,X5,X9X10}
Let C,,C,,C; be the centroid of the decision attribute

characters Good, Fair, bad respectively. for example if we
choose two attributes Age and Eagerness to learn

Table.2. Values for table 1

Eagerness to
u Age(a,) Learn (ay)
X 3 1
X, 1 1
X3 2 1
X4 1 2
Xg 2 3
Xg 3 2
Xy 1 3
Xg 3 3
Xq 3 1
X190 3 3
E.L Pt T
Bad(3) ‘\\ X7 Xs
\\\\\ C2
Fair(2) X4 )
|‘\ Cl
Good (1) X2 X3

Table.3. Eagemess to learn

Eagerness to
¢ Age (a1) Legrn (ay)
C, 2 1.2
c, 2 2.6
C, 3 2

For age, we get the centroids
Ci=(xFxtxgtx,+x9)/5 =2
C,= (xgtxgtx,)I3 =2
C3=(x *xgtxgtx o). =3etc.

Calculate d(C,X)
The distance between centroid and each object is calculated as
follows. Fromtable 2and 3
C=(2,12), x,=(3.1),
d(C;,x,) =+/12 +(0.2)2 = 1.02
we get, d(C;,x,) = 1.02,d(Cy,x3) =0.2,
d(C,,x,) = 1.28,d(C;,x5) = 1.8,d(Cy, %) = 2.05,
d(C;,x,) = 2.05,d(C;,x5) = 1.8,d(Cy, %) = 1.02,d(Cy, X4)
=18
d(C,,x,) = 1.8,d(C,, x,) = 1.8,d(C,,x3) = 1.6,d(C;, x,)
= 1.16,
d(C,,%5) = 0.4,d(C,,xs) = 1.16,d(C,, %,) = 1.07,
d(C,,%g) = 0.4,d(C,, %) = 1.8,d(C,,X;9) = 0.4,
d(Cs,%,) = 1,d(C3,%,) = 2.23,d(C3,%3) = 1.4,d(C5,%,) = 2,
d(Cs,%5) = 1.41,d(Cs, %) = 1,d(C3,%,) = 2.23,
d(Cs,%g) = 1.41,d(Cs, %) = 1,d(C3,%,9) = 1.41

Xg X10 -
,
.
-
PR i A
,,a‘ \\\
- ~
- ~
. ~
. N
’ N
-7 N
’ \
’ \
’ \
! X6 C3 \
\
\
|
1
[
1
1
[
\ l
\ ’
N X1, Xg ,
\ ’
A ’
A ’

14(1) 15 (2)

16(3)

Age

Figure.2. Rough clustering results
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Based on the minimumdistance between the object and the
centroids we have to cluster the objects. See in Figure 2.
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