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Optimal Granularity Selection in Multi-granularity Decision Context
Based on Evidence Theory
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Abstract: Multi-granularity formal concept analysis is an important tool for data mining and knowledge discovery. In this paper, we
study the method of selecting the optimal granularity combination of attributes in multi-granularity formal decision context under
covering multi-granularity. Firstly, based on the covering granularity method of attributes, multi-granularity formal context and
multi-granularity formal decision context are defined, and rough approximation and belief structure in multi-granularity formal con-
text are also defined. Secondly, based on granule consistency, the selection method of optimal granularity combination of attributes
in granule consistent multi-granularity formal decision context is studied, and it is proved that the optimal granularity combination of
attributes can be characterized by the belief function in evidence theory. Finally, based on rough set theory and evidence theory, the
selection method of optimal granularity combination of attributes in granule consistent multi-granularity formal decision context is
given.
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Table 1 Formal context

(U,A.I) a, a, as
1 0 0
£ 1 0 0
R
. 1 1 0
Ty 1 1 0
X5 1 1 1
Ts 0 1 0
o 0 1 1
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0 0 1
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Table 2 Decision context
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Fig. 1 Granularity tree of attribute
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Table 3 Multi-granularity formal context F

C., C? C,, Cz cl C:
S 2 2 2 2 2 2
a ai ayp a Az Ay as asz daszp
1 1 0 0 0 0 0 0 0
= 1 1 1 0 0 0 0 0 0
R
. 1 1 1 1 1 1 0 0 0
- 1 1 1 1 1 1 0 0 0
x5 1 0 1 1 1 0 1 1 0
T 0 0 0 1 1 0 0 0 0
o1 0 0 0 1 0 1 1 1 1
Tg
¢ 0 0 0 0 0 0 1 0 1

P 2 J2& 3 3 o A A T A T TR B R
Hi e 3 AN 2 af A, F b g PR mT LA o o 6 B SR RLE Co ={ai), CL={al, ab}, Ci={as},
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Fig. 2 Granularity tree 7, T,, and T, composed of conditional attributes in F
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Table 4 Multi-granularity decision formal context S

C! C: cl c? cl C:
S ' . : : ‘ , d d, ds
2 2 2 2 2 2
a, arn arp as as Az as as asp
1 1 0 0 0 0 0 0 0 1 1 1
“ 1 1 1 0 0 0 1 1 1
R
N 1 1 1 1 1 1 1 1 1
3
- 1 1 1 1 1 1 1 1 1
x5 1 0 1 1 1 0 1 1 0 1 1
xg 0 0 0 1 1 0 0 0 0 0 1 1
x 0 1 0 1 1 1 1 0 0 1
N
¢ 0 0 0 0 1 0 1 0 1

H T S35 5ot 7, RIS vh 25 @ VAl 1 0 23 5 6 J2 FURL BE A8 5 7 vh @ v A [, 2 (]
2N MBI 2R HT, (T, M T, H&EA 240RLZ , PRI 2k 8 15 5t S Al L3l 2X2X2=8 1
HAERR T R, SHeEMEEREEASA . L=(1,1,1), £'=(1,1,2), £2=(1,2,1), L=
(2,1,1),£'=(2,2,1),£0=(2,1,2), £ =(1,2,2), cminz(z,z,z),itlﬂ L A 5 4 ) MR B AL
L Sy fro L T PR RL BE 20 G, AR IR BRUOREBE D R TT R Sem  SE L SE L SE L SE L SE SR SET 43 il n 3k
5—# 12 R,

RS A REEEEAA K LOY=(1,1,]1) 0k kR = S
Table 5 Single-granularity decision context S with £™*=(1,1,1)

c! C! C.
gem a a a d, d, d,
a as as
1 0 1 1 1
Z1
1 0 1 1 1
T2
2 1 1 1 1 1
Ty 1 1 0 1 1 1
X5 1 1 1 0 1 1
L6 0 1 0 0 1 1
X~
! 0 1 1 0 0 1
Iy
0 0 1 0 0 1
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Table 6 Single-granularity decision context S¢ with £'=(1,1,2)

, C. cl c?
se : : ‘ i d, d, dy
a as ai asp
1 0 0 0 1 1 1
. 1 0 0 0 1 1 1
X,
. 1 1 0 0 1 1 1
Ty 1 1 0 0 1 1 1
X5 1 1 1 0 0 1 1
s 0 1 0 0 0 1 1
T 0 1 1 1 0 0 1
Tg
¢ 0 0 0 1 0 0 1
RT MBS N LO=(1,2,1) 894 R K HF S
Table 7 Single-granularity decision context S& with £°=(1,2,1)
) C. c? C!
S 2 2 3 dl . &
a; as az as
1 0 0 0 1 1 1
= 1 0 0 0 1 1 1
e
s 1 1 1 1 1 1
2 1 1 1 1 1 1
X5 1 1 0 1 0 1 1
Le 0 1 0 0 0 1 1
o 0 0 1 1 0 0 1
Xg
0 0 0 1 0 0 1
RS s BMAEEAASH LO=(2,1,1)00 F 8 kKT TS
Table 8 Single-granularity decision context S¢ with £°=(2,1,1)
i C: cl C!
se . ; ~ : d, d, dy
af ats a, as
1 0 0 0 1 1 1
f[l 1 1 0 0 1 1 1
s 1 1 1 0 1 1 1
z 1 1 1 0 1 1 1
X5 0 1 1 1 0 1 1
Ls 0 0 1 0 0 1 1
o1 0 0 1 1 0 0 1
Xg
0 0 0 1 0 0 1
R R BMAEAE N L=(2,2,1) 89 45 R HF S
Table 9 Single-granularity decision context S¢' with £*=(2,2,1)
C; C: C.
sz a a a dl dz d;
2 2 2 2
ag ap Ay Ay as
1 0 0 0 1 1 1
X,
1 1 0 0 1 1 1
RS
s 1 1 1 1 1 1 1
2, 1 1 1 1 0 1 1 1
X5 0 1 1 0 1 0 1 1
Ls 0 0 1 0 0 0 1 1
o1 0 0 0 1 1 0 0 1
X
¢ 0 0 0 0 1 0 0 1
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Table 10  Single-granularity decision context S with £°=(2,1,2)
, c? cl o
54 2 2 - 2 - 2 dy ds ds
an ajp as as as
1 0 0 0 0 1 1 1
j} 1 1 0 0 0 1 1 1
. 1 1 1 0 0 1 1 1
7, 1 1 1 0 0 1 1 1
X 0 1 1 1 0 0 1 1
e 0 0 1 0 0 0 1 1
o 0 0 1 1 1 0 0 1
X,
¢ 0 0 0 0 1 0 0 1
R11 T m B EmAs A LO=(1,2,2)0 ki R A 7S
Table 11  Single-granularity decision context S** with £°=(1,2,2)
; C. c? Cc?
se : ' d, dy d;
2 2 2
a as Az as Aasz
1 0 0 0 0 1 1 1
. 1 0 0 0 0 1 1 1
Ty
T 1 1 1 0 1 1 1
. 1 1 1 0 1 1 1
T 1 1 0 1 0 0 1 1
L6 0 1 0 0 0 0 1 1
o 0 1 1 1 0 0 1
Xy
’ 0 0 0 1 0 0 1
RT12 st B EAA K LM =(2,2,2) 69 4 R KK & S
Table 12 Single-granularity decision context S£™ with £™"=(2,2,2)
C? C? C?
s 4, 4, d
2 2 2 2 2 2
an Aaiz as Az asn dz
1 0 0 0 0 0 1 1 1
B
1 1 0 0 0 0 1 1 1
)
- 1 1 1 1 0 0 1 1 1
3
z, 1 1 1 1 0 0 1 1 1
Ts 0 1 1 0 1 0 0 1 1
Ts 0 1 0 0 0 1 1
17 0 0 1 1 0 1
xg
0 0 0 0 1 0 1
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