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Abstract: An algorithm for rules acquisition from the incomplete decision table is proposed, which uses the attribute
importance measure based on discernibility. This algorithm uses a method by specialization, in which condition attributes
are considered to be added to selected attributes set in order of discernibility until the selected attributes set can make the
classification. Certain rules are extracted from the consistent blocks with the single generalized decision, and the uncertain
rules are extracted from other consistent blocks. An attribute necessity judgment step is constructed to remove redundant
attributes of each rule. Besides, a rule reduction procedure is also constructed, which helps to enhance the rule generalization
ability. The experiments and comparison show that the proposed algorithm can get the simple and effective rules.
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Rules 1= @; /Rules 1 A CLHE A 2 FLUIEE/
Rules 2= &; /Rules 2 2 T H2 AN & FL 4/
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A = A; | A SRR JE AR
i=1.
2) HENZRERL B B
while (U’ # @) and (A’ # @) do
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THE AT R PR RS d B2 EE, A
PEIT R S5 v (0 Ja vk, X RE 0 AN 1k — A, AT
B, 8k ag;
B; = B;_1 UaﬁA/ = A" —ay;
U'/B; = (U'/Bi-1)/a; = Xi1, Xig, -+, Xig;
I RIS BT a; X A A Pt — g fe/
forj =1to k do
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B(Xir) = B(Xo) U ass /8240170 K@%
IMNF A RN B A 2 D2k A e A/
if [0(X;;)| = 1 then /IAT BTN A B/
begin
R ={B(Xy;) = 0(Xy)} ;
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Rules1 = Rules1|J R;
delete X;;
end
if 9(X,,)| # L then { if 9(X;)] = [9(U")|
then B(Xy;) = B(Xy;) — (a; = v;):}: /UM% EAFE
PR AR P R R A TUR SR L, R/
end
i+ 4
end
while U’ /B; # @ do /3 H AN s L/
begin
R = B(Xi;) = 0(Xij);
Rules2 = Rules2|J R;
delete X;;;
end
3) FL 2 fay b B
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for B4 Rules 2 HH IR R do
HFIWTREI R 22 o A A HOR S8 5 ek
FRAGR, AN, DRSS PR R
end.
ALY R 3B 5 1 BOA WA B,
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33 BAERESH
B HR I AT RYEDNEOY | A, MR ECN
|U|. LEM2 535 2B O(JAP|U )M, HAH Rk
R RZBEAANEEEERE T SINB Y
T8 RHRE S B R OR SIZBIL, e 2D 0o B A B 1) e,
MAVE R ZRERIE O(JAR|U P, fEAR ST, 4
2B BEVE S k2 9 E ) 2R BE O O(|ANUY), X
HH 2 P 4 Al S35 R ) SR (18] 1 07 5, L2824
O(|Ulog |U[), vHHANFBRI | SR KRB 2% LN
O(|U1), It LABEAS JE IR K BB 1 S0k B 2% 0
O(JAPP|UY). fERIM Ly ik BL, b 8 vF 55, s 3t
e WIS STVIRSHE: 3 SosE MIIEI WIS
AT BUR VLS ARE N (m — 1)E2 4+ (m — 2)k? 4 - -+ +
k2 = (m(m —1)/2)(k)2 = O(m?k?). AN FFERET
VE R 2 B4 max(O(|A?|U|), O(m2k?)), #H m <

U, |U|/m < k < |U|, #t5 LEM2 5L A LG, RMA 5
A A T B R AR
4 SIS

T 56 ASCHR [19] AN 58 & S 3R i, a1
s, g U = {1,2,3,4,5,6), &)@ A =
{humidity, temperature, rainfall, air-quality }, 73 7 & ic
N H,P,R,Q, %1 J& ' {8 38 4 {high, medium, low},
Y JE A D ={appraisal}, a4 D, ¥ 5 e M A 15
A {verygood, good, bad}.

F1 FEEBRER
day H P R Q D
1 * * high  medium bad
2 high medium  low  medium good
3 medium * low  medium good
4 high * low high good
5 medium high low * good
6 * * low high verygood

F 1A 3K, 73504 Xpaa = {1}, Xgooa =
{2,3,4,5}, Xverygooa = {6}.
HERR N, T ARG L5 P L
TR
KXbad = {1}; Xgooa = {2,3,4,5,6};

Yverygood = {4a 2, 6}7 lbad = {1}7
Kgood = {273}7 K

Je PE- (X TR
t1] = [(H, high)] = {1,2,4,6};

verygood — ®’

[

[to] = [(H, medium)] = {1, 3,5,6};
[ts] = [(P,high)] = {1,3,4,5,6};

[t4) = [(P,medium)] = {1, 2, 3,4, 6};
[ts] = [(R, high)] = {1};

[te] = [(R,low)] = {2,3,4,5,6};

[tz] = [(Q, high)] = {4,5,6};

[ts] = [(Q, medium)] = {1, 2,3, 5}.

4399 K LEM2 532 RS0 H ) RMA 56 42 1
SR, B ER O R 25 Fan 5% 2 FIER 3 .

N DU DU K o 0 R U i KRR Ui ] | 2
ECHL T ) A 8 R 7 5 5 5 A D7 TR P A S 6 o SR
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X paa = {1} G = {1} WM while, T = t5 31— (R, high) — (A, bad)

T E J, 5 R

G = {2,3} Wi while, T = ts U ta U to

X gooa = 12,3}

ARG A U, 2 AR

(@, medium) A (P, medium) A (R, low) — (A, good)

Xgood = {2,3,4,5,6 e, [N ,
good = { b Ra R, SR

G ={2,3,4,5,6} W while, T = t¢

(R,low) — (A, good)

G = {4,5,6} WIHH while, T = t7
ARAF—Z A T R, S5 RS

Xverygood = {4,5,6}

(Q, high) — (A, verygood)

&3 ETRMAEZEX R 1R

WAL S AR R Pk

BrAG R

H=2/4—2/6=1/6,
P=1/4—4/6=—5/12,
R=(1+4+1)/2=1,
Q=(1+1)/2-1/6=5/6

EHJEYE R, By = {R},
U'/By = {{1},{2,3,4,5,6}},
SRAF G s ),

U =2,3,4,5,6, &5 EH

(R, high) — (A, bad)

wEEYEQ, B2 = {R, Q},
H=2/4—-1/5=23/10, U'/Bz2 = {{2,3,5},{4,5,6}},
P=1/4-3/5=—-7/20,

Q=(1+1)/2-1/5=4/5

RAGHAERMN, U = {4,5,6},
[0({4,5,6}) = [0({2,3,4,5,6})|,

(Q, medium) A(R,low) — (A, good)

M {4,5, 6} AT B ERINER Q, 4 AUE3A

wPeEYE H, Bs = {R, H},
U'/Bs = {{4,6},{5,6}},
[0({4,6})| = |9({4,5,6})],
[0({5,6})] = |0({4,5,6})],
MER H, Bs = {R}, 45 RIGH

H=1-1/3=2/3,
P=1-2/3=1/3

MR ISR R BT 1, JF BAr %
JERPESEAN N 2, PR ORI TETE SO

HFEE P, By = {R, P},

U’ /B4 = {{4,6}, {5, 6}}, K0 [A L, M P,

P=1-2/3=1/3

(R,low) — (A, good) \/ (A, verygood)

By = {R}, M4 E Fl,
A = o, BB
x4 PMABHERKE %5 RMAEEA5LEM2 BiEIHRELLER
H A R RN SREBUN ] /s BN P4 A6 Sk BURSE BUNEC TN SRR R/ s DLRECEE/ %
LEM2 4 2 0.035 6 275 Tris 10 1.40 0.87 96.00
RMA 3 2 0.013 4 3 LEM?2 Breast cancer 37 4.36 2.46 86.01
Hepatitis 22 3.60 3.38 79.49
- N s L L Tris 6 1.33 0.23 94.67
G I Hy RMA B4 H;LEMZ Sk, - = %{L w RMA Breast cancer ~ 32 4.05 1.33 84.61
P USR], 6 AN 0] G2 1 1 3 3 J0 )4 BRI [ 4 o2 1 Hepatitis 17 3.17 1.59 79.23

62.9%.

T THIE I P K B R 1) B S i A AR IE
RMA LS IBON I ()47 25k

55 14 S80I ) UCT s 1221200 v 1) 56 £ $iodl =
Iris AN 58 & B4 42 Breast cancer fil Hepatitis 3/ 1T 52
B o Tris BRAE A 150 R4, 4 AN 1 Breast
cancer 48 45101 286 M0 4, 9N @1, % 0.2% 1) ik
K J& P, Hepatitis 040 4800 % 155 M4, 19 N E 1,
B 5.7% 0 R JE A R 3N H R A ISR
5K F Entropy/MDL 5323847 B BUAE AR 2T I 3 4
HH B - B ML IE $E 50% 1 K 18 4 2% I FEA, HoR
11 50% A 2 73 & PR AE AR 23 93 >R F LEM2 5532 Al
RMA 5925065 Fak 3 AN s S5 O, ACHE £ H
TG i BT[] DA KRR T T P 4 AN 7 T 6 SIE 6
S5 AT LA (WL 5). ot DU DT e B e o gt
5 A0 D) R ) T A DG P A A oy s DA AR
i Al

5 2 41 S 6] 5 A HE 4 Tris 3 0 B L 2 R
1% 5%~ 10% F130%1%) J& 1 AE 43 2] 4 A 58 % Fofs
4, 539 H RMA 30565 4 A s 3 IO ). x4
K AR BEALIL PR S0%EHEAE R 2= IREAR, TR 1 50%
VR 53 R DMAAFE A T EL B R0 B2 | S S
() LK U UC L FE 4 A7 1 ) 45 SRR AT LA, g ek 4
FLRETIL B, R SE 0T 10 1K, B 10 IR 45 R
(FIME, ik 6 iR,

#*z 6 RMA B EMNATE Inis BB EIRE N

e BWEC IR I /s DU
Iris (1 %) 6.1 1.33 0.25 93.87
Iris (5 %) 6.7 1.37 0.29 92.93
Iris (10 %) 7.4 1.49 0.37 92.26
Iris (30 %) 8.8 1.66 0.59 89.33

e M 5 I EE. AEVCECE F, RMA kY
LEM2 515 41 72 i % 1] /& £ Breast cancerZ{( 45 4E I,
ZE W 1.4%, A L RMA §035 HA 5 LEM2 57540 24
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PRI ()RR U VT P E 4 AN O THI T BE AR AE R B%, (H
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HH N B AU BCRE 3 AT e R AR AR T A
S, W — B 2 AR A T 2 R D B ) I A S 6 &8
S AT BRI, DR A BRI ES R0 0 3 AR R U DC i
J5 BLAR S P i 2R ()55 M, A, i e A ) 0 A
ARG, T S R () UUAN AR, 0] 5 1) g AR A7 AT
R, T2 N B 43 8, NI UM A e An it
P ARG (R 18, ) IR 5% i 1 100 247 7 By B,
e RRH 2RI Ay b T B LA T 22 (R A 2 B, 36 T
I B PRI RE 2. 25 b2 W, FE B0 AN 50 2% R BE 3R Ol 7 B
(15 LT, RMA S04 5 CRIE R B 1 1 R, 2 —
ol U A 512 FH RS 56 46 P SRR BB B BV
5 4 #

ASCHEH T Bl T 8 43 1 1 e KA 2
FUMFE AL, & LAAS P T P A X e 56 10 o Bk e ) ok
JE R I T, SRR L W T R ka2
PEF e D, DL 2SR AR A B (R G AR S 1k, AT R
TR OU) ) a7 KO0 24 ek P PR B e A A B g
I R) 00, A A5 0 0) 5 A v 1 7 G R AN AL RE ).
S 4 TR B, S RAR R 73 AR/, HAT R
U (0 3 RS RS it (2 AL RE ). A SCHEAUE
TSR TR AN 58 % PR SRR, R TR Y A {1 R ANSE
P PSR IR USRI 2 R — 2D U R a5
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