Problem 1.  For the information system S given below, find the set of rules extracted by CART algorithm (GINI).
	X
	E
	B
	A
	C

	x1
	2
	1
	2
	2

	x2
	2
	2
	1
	1

	x3
	2
	1
	1
	1

	x4
	1
	2
	1
	2

	x5
	2
	1
	1
	2

	x6
	1
	2
	2
	2


G(S)= 2/6*4/6= 2/9; Gain(S,E)=2/9-1/6=4/18-3/18=1/18
G(S,E)= 2/3[1/2*1/2]+2/6*0=2/12 = 1/6
G(S,B)= [1/3*2/3  ] =2/9,  G(S,B)=2/9-2/9=0
G(S,A)=G(S,E)

                       Splitting S with respect to A:
                                   S

                     A=2         A=1                   S2 system





       E      B      C
       X1



X2   2       2      1

       X6



X3   2       1      1






X4   1       2      2
      C=2



X5   2       1      2
                                                     E=2                    E=1
                                             Has to be split              C=2
[A=2] ( C=2   conf=1
[A=1] ( [E=1] ( C=2   conf=1

[A=1] ( [E=2] ( [B=2] (  C=1   conf =1  
[A=1] ( [E=2]  ( [B=1] ] (  C1    conf=1/2

 [A=1] ( [E=2]  ( [B=1] ] (  C2      conf=1/2

G(S2)=1/2*1/2=1/4 
G(S2,E)= ¾[1/3*2/3]+0= 6/36=1/6  

G(S2,B)=1/2[1/2*1/2]+1/2[1/2*1/2]=1/4
Problem 2
System LERS: Find rules describing C in terms of E,B,A.
	X
	E
	B
	A
	C

	x1
	2
	1
	2
	2

	x2
	2
	2
	1
	1

	x3
	2
	1
	1
	1

	x4
	1
	2
	1
	2

	x5
	2
	1
	1
	2

	x6
	1
	2
	2
	2


Solution:

Decision Granules: C2*={x1,x4,x5,x6} C1*={x2,x3}

Classification Granules:
E2*={x1,x2,x3,x5}, E1*={x4,x6}(C2*
B1*={x1,x3,x5}, B2*={x2,x4,x6}

A1*={x2,x3,x4,x5}, A2*={x1,x6}(C2*

E2.B1*=B1*, E2.B2*={x2}(C1*, 
E2.A1*={x2,x3,x5}, B1.A1*={x3,x5},
B2.A1*={x2,x4},

E2.A1.B1*=A1.B1*, E2.B2.A1*=E2.B2*  
E1(C2, sup=2, conf=1

A2(C2, sup=2, conf=1

E2.B2(C1, sup=1, conf=1

E2(C2, sup=2, conf=1/2 
E2(C1, sup=2, conf=1/2

E2( C2, sup=2, conf=1/2

E2(C1, sup=2, conf=1/2

E2.A1(C1, sup=2, conf=2/3 
Problem 3.

Find optimal reduct in Table 1 following RSH (RS Heuristic) strategy.  Attribute h is the decision attribute.

	
	a
	b
	c
	d
	e
	f
	g
	h

	x1
	1
	0
	1
	0
	2
	1
	2
	1

	x2
	1
	0
	0
	1
	2
	0
	0
	0

	x3
	1
	1
	0
	1
	2
	1
	1
	1

	x4
	0
	1
	1
	2
	0
	0
	2
	0

	x5
	0
	2
	1
	2
	0
	1
	1
	1

	x6
	2
	2
	0
	0
	1
	1
	0
	0

	x7
	2
	0
	1
	2
	1
	0
	0
	0


Table 1.

a:  a2->h0 sup=2                               ( 2,0)
b:                                                       (0,0)

c:                                                        (0,0)

d:                                                        (0,0)

e:  e1->h0  sup=2                               (2,0)

f:  f0->h0  sup=3                                (3,0)
g:  g0->h0  sup=3,  g1->h1  sup=2     (3,2)
ga,  gb,  gd, ge, gf ….
