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Optimal Granularity Selection in Multi-label Decision Table
SHI Jinling' © , WANG Wei’

(1. School of International Education, Xuchang University, Xuchang 461000, China;

2. College of Computer and Information Engineering, Henan Normal University, Xinxiang 453007 , China)

Abstract: To solve the problem of granularity selection in multi-label decision classification, a global and
object-based optimal granularity selection method is proposed. Firstly. the granularity partitioning of multi-
label decision tables is analyzed based on multiple granularity levels and the granulation roughness measurement
method of multi-label decision tables is introduced. Then the general optimal granularity selection method is
discussed for coordinated decision tables and uncoordinated decision tables. Finally, in view of the limitation
that the global optimal granularity selection cannot make every object reach the optimal granularity, and the
uncertainty of some objects in the uncoordinated decision table regarding the classification of decision markers,
the local optimal granularity selection method of objects is discussed, and the effectiveness of the method is
verified by an example.

Key words: multi-granularity; multi-label decision table; roughness; optimal granularity selection
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Tab. 1 Decision table of the first level granularity

U al ay a) a} Ia L, ly
T, 3 2 1 1 1 0 0
z, 2 1 1 2 1 0 1
x4 3 2 4 5 0 1 0
z, 5 4 3 2 0 0 1
zs 1 3 3 4 1 1 0
T 1 2 2 1 1 0 1
T, 2 5 3 4 0 1 0
z4 2 4 5 3 0 0 0
z, 3 4 5 3 0 0 1
x 1 3 2 4 1 1 0
zy 2 5 4 5 1 0 1
zy 1 2 3 1 0 1 0
z ., 4 4 3 5 0 0 1

K2 F2RAEREER

Tab. 2 Decision table of the second level granularity

U a f a j a ‘; a f Ly L, l,
T, P G G G 1 0 0
T, G G G G 1 0 1
Ty P G P F 0 1 0
T, F P P G 0 0 1
T G P P P 1 1 0
T G G G G 1 0 1
z, G F P P 0 1 0
ry G P F P 0 0 0
T P P F P 0 0 1
T, G P G P 1 1 0
T G F P F 1 0 1
Ty G G P G 0 1 0
Ty P P P F 0 0 1
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Tab. 3 Decision table of the third level granularity
U

2,
IS}

&
A
2

| ; Ly Ly Ly
x, N Y Y Y 1 0 0
x, Y Y Y Y 1 0 1
z, N Y N N 0 1 0
z, N N N Y 0 0 1
x5 Y N N N 1 1 0
z Y Y Y Y 1 0 1
x; Y N N N 0 1 0
Ty Y N N N 0 0 0
Z N N N N 0 0 1
T Y N Y N 1 1 0
o Y N N N 1 0 1
1 Y Y N Y 0 1 0
ry, N N N N 0 0 1
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Tab. 4 Multi-granularity and multi-label decision table
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] ﬂ:/lil(xS) = 1/2 < 0.6, ,zzig(.r5):
phs () = 2/3> 0.6, NN x5 BRRIURIEZ A 3
JERLRE AEX G 2y HANL R, 5 1, L, ASKRHK.

EE,ui. (x4) :)(l:z (x4) %aix () =1,01 x5 By
UKL 5 3 )2 R

HH#:I (x7) :ﬂiz (x,) :1,;113 (x;)=1/2,71]1%
xqo B EARRLEE R 2R 2 JRRLRE.

EE/J:\ (xg) =1 9/1512 (xg) :/li,s (xg) =2/3,7]15%
xg W AURLEE N5 1 J2 R

Mg (x) =l (x) =1pls (2g) =1/2, A 44
xo WKL EE N5 2 J2 R

ph (21) =1/2<C0.6.p', () =2/3>0.6,
IR 2 WERARLRE R 5 3 J2 R EE B E X4
AL, RBE 5 1L ARER.

EE,ui. () :}liz (1) :)Uig (x)=1,0% =,

pli (x) =max

Vi1, € U/L

i i
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