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Efficiency measurement of attribute granulation

under the background of three-way concept

ZHANG Xiao-yan, WANG Jia-yi
(College of Artificial Intelligence,Southwest University, Chongqing 400715 ,China)

Abstract: The three-way concept analysis is a combination of three-way decision and formal concept
analysis. The greatest progress of this theory compared with formal concept analysis is that it can simul-
taneously study the information that is “commonly shared” and “not commonly shared” in the formal
context. Attribute granu-lation is a theory based on the decomposition of attributes into sub-attributes
using a granularity tree and pruning, forming a new set of attributes. However, due to the numerous
prunings on the same granularity tree, the key issue to ensure the efficiency of attribute granulation is
how to choose the pruning and determine the optimal direction for further operations to achieve optimal
granulation results. In this paper, through theoretical derivations, it is proved that there is a close inter-
nal relationship between the original three-way concepts and the new three-way concepts obtained from
attribute granulation, which can be used as the basis for measuring the efficiency of attribute granula-
tion. Firstly, based on the relationship of attribute granulation levels, the attribute granulation levels
are divided into attribute granulation levels with partial order relationships and attribute granulation lev-
els without partial order relationships. Furthermore, the definition of refinement coefficients is given,
and the measurement roles of refinement coefficients in the two types of attribute granulation levels are
respectively explained, so as to achieve the purpose of measuring the efficiency of different attribute
granulation directions.
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POE ny ny n3 ny 4 42

a 1 0 0 0 0 0
B 0 1 1 0 0 0
X 1 1 1 0 0 0
B 0 0 1 1 1 0
c 0 1 1 1 0 1
¢ 1 1 0 0 0 0
Y 0 0 0 1 1 0
7 1 0 0 1 0 1
c 0 0 1 0 0 0
P 1 1 1 1 1 0

256 W, GBS 512 . w5 fs il | OEL(K) |=
33;3k1% OEL (K o) 5 B #1753 118 (45 IE 5
FHMAAE T2 112 K, ZHEBH 1024 K, LKz
B2 048 L8 | OEL(K o) |=52, iffd
TR 2 656 I, EIZH 1280 I, AL H
2 560 K., WA eope =52/33,

F A< 3C B o i 5 7% Next Clousure 5% 31
BRSSO S, KRS A 5
Tz B 32 W, is B 16 K118 K L%
AR FZH 64 WK, Lz ® 32 ). FH 24
HESRHE—SHE e one MR, % B
1280 WK, HLAIE 256 W, A e ope =
52/33,

L, FEILNE RN, BT
(42 2% 5 HoAh 3 RS AT 6] H s A . DAAR 5K
P R B, — KA F IS 4~50 WIE 5
— W BT B L HP B 5 WX, H k. 4L
R IEAL DU R A ECE O EEIF M R A

25 b AT e opne BF A8 R AR SCHE Y G 95 A
WHESIH KA T IER 7 K& AR
AELMREEIL TIFEERE. 2 KiTER BN
eome A5, B0E 2 ML E T8 B A BRIE e 1
ORI TR NG5 ) A X
5.3 ¥W e EiE

HEAE LA b BRAE AT LLARI e ape » WNBVE 3 BT

giﬁ 3 %P(EX € AELC

N SR LK), LK, 5 & FLK),FL(K).,
Eﬁtﬂ 72%73%( € AELC o

_’I_JJ;E%I %J]izﬁ/f‘tA1 :@/9142:@90.] :07612:0;
$®2 L L NFu=N;
itN =L, AN =F,
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then A, = A, U ((L,;:F,)>N) ;
J % Ly FUL A RAE LK) A R 51
SEFNNW . F o M F 5351 3R < 1E FL(K)
S 8 1 S SE LN e/
elseif N =1L,,,N#F, HF, AN &ML
then A, = A, U ((L,;:F,)>N) ;
else if N~ L, »N =F,, HL,, AN #&/hEH
thenA, = A, U ((L,;:F,)sN) ;
else if N £ L,y s N % F oy L,y F o ¥4 N f
NS
then A, = A, U ((L,;:F)>N) ;
end if
ay BA, TITRERMWANEG
BB3 L Loue N Fue = Qs
ifQ=L,uc HQ = F ¢
thenA, = A, U ((L,5c+F00),Q) 5
else if Q = L ¢ sQ # F e HF e HQ &/MLE
7
then A, = A, U ((L 4+ F ) Q) ;
else if Q # L,y »Q = F e H L e NQ /L
VS
then A, = A, U ((L,6¢+F ) Q) ;
else if Q 7 L e »Q # F e H Ly s Foue IR Q
BN ER
then A, = A, U (L6 +F ) Q) ;
end if
a, A, TIRERNANE;
SB4 enpe =ay/ars

HE],S ﬁ;'f'—'m—l € AELC

FEA5) 3, N HERA 1 AR PEEAL 350 3(5 B
TEAERED .

AR BT R T, R 18 AEL(K) % 21T
AP 64 WL a2 BEid 5 16 K, LLAE 5 32 1K,
&IEEH | AEL(K) |=12;3k1% AEL(K.) T %
AT P (R 46 B3 7 M 381 128 Ik, 584k
B8 32 K AE R 64 IRl | AEL(Ko) |=
17, b HE PR 192 ICLEIBH 48 IR,
FLHIB 0 96 IR, AR e e =17/12,

FI A 3C ol i3 30 7% Next Clousure 83k iT &
WEEHE 5 A% . T K MRS i 13 iz
P32 WL IHRIE B 16 WG IR K o B ME &A% 1
BB 64 K, EEH 32 . FIH 2 N4
R — L enme DB HHZEIZH 1280
WL BB E 256 IR, A eppe =17/12, 2
WA e ape M,

25 LTI e e B 0 FHZR SCHR HH B A L

FART R ITE WA TIER 7 LA it .
BEL 3 AR L BT R iR AR ORI HE R R R TR T
W R T T RACR

6 ZRIF

AR SO B AM  = SRR LU L MR AL 1 E
SCRAE AT T MR I BLRESE T IR R AL =
SCBES YOG AR L E AL FR R DL R o R
R . AR SO T 45 SRAT A A5 RER 0 1 15 LA BiE
PEATRG AR B SR R AR, R — 2P X H AT A B
4 Tl AT TR B BIE 5T

SE Wk
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