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Generalized interval grey entropy-weight clustering model based on
multiple heterogeneous uncertainty cases study

ZHANG Qin', FANG Zhi-geng, CAl Jia-jia, LIU Si-feng
(College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Most of the clustering objects have the characteristic of multiple heterogeneous uncertainty in real life, which
is presented via the heterogeneity of the clustering indicator system of objects and multi-uncertainty of the objects
information. However, the present uncertainty multiple attribute clustering decision methods have limitations to research
the clustering of these kinds of objects. Therefore, firstly the concept of generalized interval grey number is proposed
according to the characteristics of multi-uncertainty information. It is proved that multi-uncertainty information can be
all represented with generalized interval grey number in some specific conditions. Then, the rule of maximum entropy is
introduced, the generalized interval grey entropy-weight allocation model based on multiple heterogeneous uncertainty
cases study is built. The entropy-weight of multiple level is calculated through studying the cases about the objects, and
then the weight of every indexes is got. Furthermore, the white function of generalized interval grey is used to analyze
the clustering for the new cases of objects. Finally, the case study verifies the rationality and feasibility of the proposed
clustering model.

Keywords: clustering; multiple heterogeneous uncertainty; generalized interval grey number; cases study; entropy-weight
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0.762/(0.2 4+ 0.174)% + (0.7 + 0.174)2

W7§> we >
0.339W5 W+
( 0.25 + 0.173 —

We+
0.5831/(0.1+ 0.195)% + (0.6 + 0.173)% °
o.993v7;®)m7;®,

(WE +0.252W2)WE + (0.9971/7?+
0.55 + 0.1,
0.762/(0.2 4+ 0.174)% + (0.7 + 0.174)2

E )T >

(0.555WF + 0.968W2)WE+

o)

(0.583WE 4 0.983W2)WE.
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Stepd [ SCIX ] AR BURAUAC B AR K A, A H
1§ BB AF Matlab 2 F2 3R fil 15 5]
WE =1[0.7031, 0.757 4],
WE =[0.2426, 0.296 9],
mf? (0.2459, 0.395 7],
= [0.6043, 0.7541],
=[0.7257, 0.801 1],
=

0.1989, 0.274 3].

HTWe = 1/2(W®L+W®U),mu%/l\i“aﬁﬂ$
W =(0.7303, 0.2697, 0.320 8,
0.6792, 0.7634, 0.2366).
43 BT XXEREBERHFHFRGR LT
I bR U7 O SR A T s A R IR AR AR AL
FAE, A SOR AT 21 (1 48 5 A X B AT RS0
BT, B S XT 3 A T A B M VEAN Fi AR AT VR A, R
IrEERINZR S RO PN,

x5 HMRMHERFHERMIETOER

] fERT R fEZRHh &
G (CPANEAYNINS=N )] RRX L B HoAh)
1 (0.2,0.8,0)" ([0-2,0.3],[0-8, 0.9], 0)***
2 (]0.1,0.2],[0.8,0.9],0)**** (0.4,0.6,0)*
3 (1,0,0)* (0.7,0.3,0)"
Fz6 MEHERIRFHEBMIERTEN SR
ZH ZHAN R
a5 ML R AR EMEE R )
1 (0.1,0.9,0)" (0.5,0.5,0)"
2 (0.8,0.1,0)** (0.8,0.2,0)"
3 ([0.1,0.2],[0.6,0.7],0)*** (0.7,0.3,0)*

RN T N E S ILEC P RN
IR, T LA BUR B0 3 AR S P47 K, T4

fil-,—,0.1,0.3], f5[0.3,0.5,—,0.75],
f3[—,—,0.1,0.2], f1[0.75,0.8, —, —],
f3[0.6,0.8, —, ], fi[-,—,0.1,0.25],
f7l—,—,0.25,0.4], f3[0.65,0.8, —, —],
f£10.3,0.4, —,0.65], f2[0.75,0.9, —, —],
f3[0.2,0.4,—,0.7], £2[0.4,0.6,—,0.8],
f2[0.3,0.4,—,0.6], f2[0.55,0.6, —, —],
f2[0.4,0.55, —,0.6], f2[0.45,0.5,—,0.65],
1210.65,0.8, —, —], f3[—,—,0.05,0.1],
£3[0.7,0.8, —,—], fil—,—,0.25,0.4],
f2[-,—,0.1,0.15], £3[0.2,0.3,—,0.6],
£2[0.6,0.75, —, —], fi[—,—,0.3,0.5].

H 5 ST A i il 1A 4540 I A8 Je PEFE AR AR AL
uiﬂﬁF’“(@”) FEN) R OBRRLE R of =

ki
th ' th g .ZFlk(@)il) : w;?]l ﬁ‘%?%
=1

lJ
0.6878 0.2362 0.076 8
(cF) = 10.5697 0.7803 0.7368] .
0  0.1182 0.4280
112;2{30’1“ = o = 0.6878, 11;1?%(30’2“ = 0? =

0.780 3, : max of =03 = 04280, RAZEMHF1IET N
BHEGR” B2/ T R RZMU3ET “I\5

SEhR b, CNEE DR ROFET A AEE,
Ky e N IR G HY, 5 T S IR 5 i (AR
IR, HE PR s R EX AER THANRT) &
I R /INEL L B SR A, e o ek A e
a5, 5 R TR BUAEAL. “HeBh3e” FRAEE A
WAAER, R T A BN KI, HAR T B8, w
IRTIZ I TR N A Z U 1) T A8 A
MSREBX, HE g2 v & st i e i, 521052
FIE UL “INEI2R" R Z A AAE R, K v RE
2 e A2 2 e P )\ G RS AR, )\ 6 e i ik
PRI 115 5K X, A IR B0 R B, B BT 0 &, 9\ 6

B S RN R, 5 R A 3 DA AL, TR AR
HEH R BN RS A B R B SE bR L.
5 & #

ARSI 22 70 57 K AN 5 1% R SRS ),
T SCXTR) AR H AL DA B 7™ e B e E B T
2 RN 52 B8 AT HRAL, R it TR X
[B] AR A B0 KL, 2R i T 2 T 2 Je i AN
SE PG 7 ST SCIX TR ACBUR BT B AR, 459 3 %
TR B SRR, JRA5 &1 SCIX B A H A AL R 4L,
X ) S BIREAT TR 0T, e Jm DURI SRR SR R RO
IS FERBE R AT I UE AT, 15 B G R AT & DL SE 1
DL, WY T AR SR SRR B — R B AT AT PEA
AR, AR DR 22 TS R AN S X B SRR T B
7T,
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