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Uncertainty Measurement of Incomplete Information System based
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Abstract The derivation of optimal information from decision table is based on the concept of indiscernibility
relation and approximation space in rough set. Because decision table is more likely to be susceptible to the
superposition or inconsistency in decision table, the reduction of attributes is a important concept in knowledge
representation. While complete subsets of the attribute’s domain is considered in algebraic definition, incomplete
subsets of the attribute’s domain is considered in information-theoretic definition. Therefore there is a marked
difference between algebraic and information-theoretic definition. This paper proposes a conditional entropy using
rough set as information theoretical measures in order to deduct the optimal information which may contain
condition attributes and decision attribute of information system and shows its effectiveness.
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Table 1. State transition table for monster

index| current(cl) input(c2) weapon(c3) | output(d)
X uncomfort monster hurt small anger
x» | uncomfort player attack medium uncomfort
X anger monster remedy small anger
X normal player attack large uncomfort
% uncomfort player attack large uncomfort
X% anger monster hurt medium anger
X normal player attack large uncomfort
X normal monster remedy medium uncomfort
X anger monster hurt large anger
X0 anger monster remedy large anger

1.

AREG (A AHE e 82 {2, oz
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attack(1), monster remedy(2), monster hurt(3)°] i <
WEE= large(1), medium(2), small(3)o]c}.

H 2. NULL 22X &48 7IXl= QAZEE =
Table 2. Decision table with NULL decision

attribute
index current(cl) | input(c2) | weapon(c3) | output(d)
X 2 3 3 3
X 2 1 2 2
X 3 2 3 3
X 1 1 1 2
X 2 1 1 2
X% 3 3 2 3
X 1 1 1 2
X8 1 2 2 2
X 3 3 3 3
Xio 3 2 3 null

(D) Xo={x, x, % %, x ool Hste]
H{current/output="2):
a(l)—>d1)=-3/10+6/10/3/3)=0
a(2)->d1)=-3/10+6/101(2/3)=0.073
a(3)->d1)=-4/10+6/10/(1/4)=0.333

H {input/output="2):
o(D)->d1)=-4/10+6/10/r(4/4)=0
(2)->d1)=-3/10+6/10/1(2/3)=0.073
(3)->d1)=-3/10+6/10/m(0/3)=0.180
H{weapon/output="2):
a(1)->d1)=-3/10%6/10/(3/3)=0
(2)->d1)=-3/10%6/10/(2/3)=0.073
(3)->d1)=-4/10%6/10/(1/4)=0.333
H(A/Output="2")=0.135+0.034+0.135=0.183

@Xs={x, 3, % %, xotoll disto]
HAcurrent/output="3):
a(1)->d1)=-3/10+5/10/(0/3)=0.150
a(2)->d1)=-3/10+5/10/(1/3)=0.165
a(3)—>d1)=-4/10%5/10/(4/4)=0
HA(input/Output="3):
o(1)->d1)=-4/10+5/10/0/4)=0.2
o(2)->d1)=-3/10+5/10/2/3)=0.061
o3)->d1)=-3/105/10/(3/3)=0

H weapon/output="3):
a(1)—>d1)=-3/10+5/10/(0/3)=0.150
a(2)—>d1)=-3/10%5/10/(1/3)=0.165
a(3)—>d1)=-4/10%5/10/(4/4)=0
H(A/Output="3")=0.105+0.087+0.105=0.099
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Table 3. Decision table with NULL condition

attribute
index | current(cl) | Input(c2) | Weapon(c3) Output(d)
X 2 3 3 3
X 2 1 2 2
X 3 2 3 3
Xi 1 1 1 2
X 2 1 1 2
X5 3 3 2 3
X7 1 1 1 2
X 1 2 2 2
b 3 null 3 3
Xio 3 2 3 3
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He(input/output="3'):

(1) He(c2(1)/3)=-5/10%5/10In(1/5)=0.402
(2) He(c2(2)/3)=-4/10+5/10In(3/4)=0.058
(3) He(c2(3)/3)=-3/10%5/10In(3/3)=0
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