KBS 2008
Problem 1
Discretize the decision table below (use RSES) assuming that D is the decision attribute. Find rules describing D in terms of A & B. 
	X
	a
	b
	d

	x1
	1
	3
	1

	x2
	3
	10
	2

	x3
	5
	5
	1

	x4
	1
	8
	2

	x5
	10
	5
	1

	x6
	5
	10
	2

	x7
	3
	5
	1


Problem 2. 

Use LERS, ID3, CART strategies to discover certain and possible rules describing  D  in terms of A, B, C  from the table S below.

	X
	a
	b
	c
	d

	x1
	1
	0
	2
	1

	x2
	0
	0
	1
	2

	x3
	2
	0
	2
	1

	x4
	0
	0
	2
	2

	x5
	1
	2
	2
	1


E(D)= -2/5log[2/5] - 3/5log[3/5]

E(A,S) = 0 + 0 + 0 = 0
E(B,S) = 4/5[-2/4log[2/4] – 2/4log[2/4]+ 1/5[0]= 4/5[-log[1/2]]=4/5[log2]

E(C,S)= 4/5[-1/4log[1/4]-3/4log[3/4]] + 0






A

                                   1            0          2
                                            D=1                      D=2              D=1
Problem 3

Systems  S1 , S2  are defined below:

	
	a
	b
	c
	d

	x1
	a1
	b2
	c1
	d1

	x2
	a2
	b2
	c1
	d2

	x3
	a1
	b1
	c2
	d2

	x4
	a2
	b2
	c2
	d2


System S1          
q=a1*c2     AS1(q)={x3}
	
	c
	d
	e
	f

	x2
	c1
	d2
	e1
	f2

	x5
	c2
	d1
	e2
	f2

	x6
	c2
	d1
	e2
	f2

	x7
	c1
	d3
	e2
	f1

	x8
	c3
	d1
	e1
	f1


System S2

Find certain and possible objects in  S1 satisfying global query  q=a1*e2*f2.

Use  S2  to extract definitions of  e2  and  f2. It is not allowed to extract definition of  e2*f2.

LERS:   e2*={x5,x6,x7},    f2*={x2,x5,x6}
d1*={x5,x6,x8},  d2*={x2} < f2*  marked    d2->f2,  conf=1
c1*={x2,x7},   c2*={x5,x6}  < f2*   marked    c2->f2,  conf = 1    

[d1*c1]*=0  marked             d1->f2,  conf=2/3;   c1->f2, conf=1/2
d1*={x5,x6,x8},             d3*={x7} < e2*   marked    d3->e2,  zauf=1
                                                                d1->e2,  zauf = 2/3

c2*={x5,x6} < e2*     marked,      c1*={x2,x7}    c2->e2 , zauf=1
                                                                c1->e2,  zauf = 1/2

[d1*c1]*=0  marked

q=a1*e2*f2 > a1*[ d3 + d1 + c2 + c1 ]*[ d2 + c2 + d1 + c1] =  
                              1       2/3   1      ½       1       1     2/3   ½

a1*[ d3*c2+d3*c1+d1*c2+d1 + d1*c1+c2*d2+c2+c1*d2+c1*d1+c1]=
           1         ½        2/3     4/9     2/6      1         1     ½        2/6      ¼
=a1*d3*c1+a1*d1+a1*c2+a1*c1*d2+a1*c1

       ½             4/9      1          ½              ¼

Odpowiedz=  {(x1,4/9), (x3,1), (x1,1/4)}
Problem 4.

Assume that {Table 1, Table 2} represents distributed knowledge system. Find all certain and possible objects in  Table 2  satisfying user query  

        q = (age,m-age)*(d,2)*(f,1).  
For a definition of a non-local attribute as well as definition of attribute “age” under user semantics contact Table 2. Assign the confidence to all objects retrieved.

age            b
     c
         d        
f

	x1
	 young
	   1
	    2
	    1
	    1

	x2
	 m-age
	   1
	    2
	    2
	    0

	x3
	 young
	   2
	    2
	    1
	    2

	x4
	 m-age
	   1
	    1
	    2  
	    1

	x5
	  old
	   1
	    2
	    2
	    0

	x6
	  old
	   2
	    1
	    2
	    1

	x7
	 m-age
	   2
	    1 
	    2
	    2


Table 1.


age            e
     c
         d        
g

	y1
	   young
	   1
	    2
	    1
	    1

	y2
	 m-age
	   1
	    2
	    2
	    0

	y3
	young
	   2
	    2
	    1
	    1

	y4
	young
	   1
	    1
	    1  
	    1

	y5
	m-age
	   1
	    2
	    2
	    0

	y6
	m-age
	   1
	    1
	    2
	    1

	y7
	old
	   2
	    2
	    2
	    1


Table 2.

        q = (age,m-age)*(d,2)* (f,1).  
Assume the following semantics for attribute age:

In user semantics and in Table 1 semantics, the meaning of young is  [1- 25], m-age is [26-65] and old is [66-…].

Also, we assume that integers are the smallest granules for attribute age which means that 

Dom(age) in Table 2 contains the smallest granules.    

