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Density weighted averaging middle operator and application in
multi-attribute decision making
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Abgract: Aiming at the condition that existing information aggregation operators neglect the density degree of
attribute information distribution, the theories and a method of one-dimensonal clustering are introduced. Based on
above theories, the density weighted averaging (DWA) middle operator is developed. Composite operators composed
of the DWA and other five existing operators give attention to manifold operators’ characteristics. Fnaly, an
example shows some novel characteristics of the DWA and composite operators.
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1) [min(A1), max(Ai1)] n [min(A%),
. , max(Az)] = &
A={ala R,i=12, ,n,M={12, |, 2) max{A} = D(A) - D' (A1,A2).
m,N ={1,2, ,n}. .
1 A AL, A2, JAn A 1 A, LAn A
, AL, A A
AnA = @i#j,i,j M; m(m > 2) . AL, L An D' (AL,
Ar A Am = A. Am) = minD (A, ,An).
A1, A2, An A . ( ) m=2
2 A, D(A) = max(A) - , Al Al 1
min(A) A 1) 2) , D' (AL ,Ab) = min D' (A1,A2).
3 A Ai1,A2, ,Anm, m=k(k>2, k-1 ), D (A7,
A, JAY) = minD (AL, A2, AW k

D' (A1,A2, ,Am) = 'ZD(Ai)

Ai(i M), D (A) =D(A).
4 Ai1,A2, An A
, D' (A1 ,A>, ,Ah) = min D' (A1,
Az, ,Anm), ALl VA2, AW A
m (mz=2).
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Bj =20 ’ 2) .
TE@]1 (6) a , a
Bi = (k/n,j M. (3) 2 @ g.
a (- ®, + o) ( a 4 DWA 5
[- 10,10] ) B (0,1). DWA :
. DWA WAAPH owA P
AA[6,7] 'Min[6,7,12] ,Max[6,7,12] 5
10 DWAWAAIRn — R,
DWAwaa wi (&, 2, ,an) =
7 &= (kinkl/n, k) , & SEWAA(A) = ,Z«Ei[zwj”bf”], (7)
EAve; E. = (1,0, ,0) ‘ l m
;& . Esm; E o= A= Mij=1.2, k), Ske=n,
0.0, . ., & ! b A £=€if Em
€ ex. wio= (wi wd o wl) A=
Eave € am 3 (o 5, b))
EAve EExt E k;
_ , Z w’ =1,w" >0. DWA waa
8 ¢, , DWA waa
11 DWAows :R" - R,
_ 1 i (m- )&, 1 DWAowa w =
T:€) _m-ljZ’ ki/ n mE'(n/k.)], (4) ) 'E(&'az'm’a“)ki
2k SEOWA(A) = _Zéi[zwf”bf”], (8)
Te€) = 1- T:€). (5) A={b" i M;j=1,2, ,ki},zki:n,
. (i _ ; |
1) 4, T.€) [0,1], Ts€ne) = 0.5, oA : ’ A
& = €12, £m) , W =
Ts€sm) =1, Ts€ea) = 0. ©! o o) A= (o b)
2) 3y, a>0 ,T€) (0.51); D o .
a<0 ,Ts€) (0,0.5). A , ij(i)
9 &, T.€) o :
=1w" =0. DWA owa
(0.5,1) T.€) (0,0.5), g DWA
T.€) (0,05 T.€) (0.5,1), ! oA
£ 12 DWAa :R" &R,
' DWAaa , e, ) =
@ @ Whw o, e =
" /n° I
Ts€ @) ] :;{_]_VZ[(m- i) —m(ﬁM)—] (6) iZEiAA(Ai) = iZE.i[ki qu()], (9)
j > (il DWA s .

6 ,TE@)] «a £ 13 DWAwmn:R" - R,



518 22

" _ X X 7 , 7
DWAwing (& ,&, ,an) = iZEimln(Ai), v % o w
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DWA win , “ "
14 DWAux :R" - R, 7
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1 xu 7 a
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8 0.002 0 4.6715 6.1915 4.6720 5.560 0 4.6730 4.669 9 4.6731
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8 0.998 0 7.986 3 6.1915 8.046 6 5.560 0 7.377 4 7.1875 8.885 0
:OWA “ ” [ , (0,0.1714,0.2857,0.2857,0.257 1,0,0) ; WAA

(0.052 7,0.102 1,0.233 9,0.128 0,0.202 6,0.053 9,0.226 8) .



5 519
2 X 7 a
a TS @) ] DWAaa WAA DWAwaa OWA DWA owa DWAwin DWA Max
-8 0.002 0 6.385 6 4.865 6 6.3851 4.197 1 6.385 6 6.3840 6.387 2
-4 0.0330 6.717 4 4.865 6 6.709 6 4.197 1 6.722 8 6.683 2 6.750 3
-2 0.142 9 6.942 9 4.865 6 6.916 0 4,197 1 6.998 9 6.757 1 7.114 3
-1 0.2857 6.490 5 4.865 6 6.449 1 4.1971 6.621 2 6.1238 6.8238
0.5 0.386 7 6.047 4 4.865 6 5.999 6 4.197 1 6.2251 5.5755 6.473 9
0 0.5000 5.528 6 4.865 6 5.4759 4.197 1 5.752 7 4.9571 6.042 9
0.5 0.613 3 5.0100 4.865 6 4.9540 4.197 1 5.2753 4.3535 5.598 9
1 0.714 3 4.547 6 4.865 6 4.4895 4.197 1 4.846 5 3.8238 5.195 2
2 0.857 1 3.869 5 4.865 6 3.809 6 4.197 1 4.213 4 3.058 5 4.592 8
4 0.967 0 3.2722 4.865 6 3.2118 4.197 1 3.652 2 2.394 2 4.053 3
8 0.998 0 3.070 8 4.865 6 3.0105 4.197 1 3.462 3 2.1722 3.869 6
:OWA  WAA 1.
[DWAMWin (A) ,DWAwMx (A) ]. ,DWAWin
ne = @n"'n? = @n*'nd = @Wwn. DWA yax
(1) (13) X1 X2
a ,WAA OWA 5 5 « ; 5
, 1 2 ( 11 \ X1 X2
). , ( )
1 2 )
) a=0 , 3 : 6
DWA (Ax) = DWAa(A,) = AA(Ay) = DWA ,
AA(A,) =5.5286; o <0 3
, , DWA
Ay A AY AP : : :
AL Al , DWA a4 (Ay,) DWA
< AA(A«) DWAa (Ax) > AA(AL); o >0
, 3 :
, <0 ( References)
: DWAar (Ay) > AA(Ay), [1] Yager R R. On ordered weighted averaging aggregation
DWAaa (Ax) < AA(Ay). operators in multicriteria decisonmaking [J]. |EEE
2) a , x1,5 Transon Systems, Man and Cybernetics, 1988, 18(1) :
; %2 .5 183-190.
[2] Yager R R, Kacprzyk J. The ordered weighted averaging
A, A, 3 ( 3 (:(;Tir;:;r’sigg'l;r.leory and applications [ M ]. Norwdll:
) [3] Yager R R. Applications and extensons of OWA
DWA : aggregation[J]. Int J of Man-machine Study, 2002, 37
3) Ts(- o) = limTE@)] =0, (1) : 103-132.
To(+ ) :a'i["w EO)]=1,T£@)] o [4] Filev D, Yéger R R. On the issue of obtaining OWA
’ T.@) + T(-a) = 1. (zz)er:atlosr%v;:s-hts[\]]. Fuzzy Sets and Systems, 1998, 94
[5] Xu Z S. An overview of methods for determining OWA
4) DWAar .DWAwas ,DWAowa DWA win weights[J]. Int J of Intelligent Systems, 2005, 20(8) :
DWA wviax . A, 843-865.
DWAaa (A) , DWAwaa (A) , DWAowa (A) ( 524 )



524 22
23 558 KB) ,T100120D ( References)
(870 ,100 000 , 10 , [1] Agrawa R, Imielinski T, Swvami R. Mining association
998 KB). 1 4 rules between sets of items in large databases[ C].
’ Pumsb SIGMOD’ 93. Washington, 1993: 207-216.
Connect-4 M FIM EPMAX : [2] Agrawa R, Srikant R. Fast agorithms for mining

M ushroom T100120D ,M FIM
FPMAX". ,

FP-tree
FP-tree, ,
Pumsb

Connect-4 . Pumsb

FPMAX"
FP-tree , FPMAX"
MFIM . ,

FP-tree

FP-tree , FP-
tree . , FP-tree
—MFIM

FP-tree

asociation rules[ C]. VLDB’ 94. Santiago, 1994 : 487-
499.

[3] Grahne G, zhu J F. Hficiently usng prefix-trees in
mining frequent itemsets[ C]. FIMI' 03. Melbourne,
2003.

[4] HanJ, Pe J, Yin Y. Mining frequent patterns without
candidate generation[ C]. Proc of ACM SIGMOD’ 00.
Dallas, 2000: 1-12.

[5] HanJ, Pei J, Yin Y. Mining frequent patterns without
candidate generation: A frequent-pattern tree approach
[J]. Data Mining and Knowledge Discovery, 2004, 8
(1) : 53-87.

[6] He Z, Deng S, Xu X. A FP-tree based approach for
mining al strongly correlated pairs[ C]. Proc of Conf on
Computational Intelligence and Security. Xi’ an, 2005:
735-740.

[7] HanJ, Wang J, Lu Y, et a. Mining top- K frequent
closed patterns without minimum support [ C]. ICDM’
02. Washington, 2003: 211-218.

[8] Zaki M J, Hsao C. CHARM : An dficient agorithm
for closed itemset mining[ C]. SDM’ 02. Arlington,
2002: 457-473.

[9] XinD, HanJ W, Yan X F, et al. Mining compressed
frequent-pattern sets[ C]. Proc of the 31st VLDB Corf.
Trondheim, 2005: 709-720.

[10] Grahne G, Zzhu J.

maximal frequent itemsets[ C]. Proc of the 6th SIAM
Int” I Workshop on High Performance Data Mining.
San Francisco , 2003: 135-143.

High performance mining of

( 519 )

[6] Xu Zz S, Da Q L. An overview of operators for
aggregating information [J]. Int J of
Systems, 2003, 18 (9) : 953-969.

[7] Yager R R. Families of OWA operators[J]. Fuzzy Sets
and Systems, 1993, 59(1) : 125-148.

[8] Herrera F, Herrera Viedma E, Verdegay J L. Direct

Intelligent

approach processes in group decison making usng
linguistic OWA operators[J]. Fuzzy Sets and Systems,
1996, 79(2) : 175190.

[9] Yager R R. Induced ordered weighted averaging

operators[J]. |IEEE Trans on Systems, Man and
Cybernetics: Part B, 1999, 29(2) : 141-150.

[10] Xu ZS,Da QL. The uncertain OWA operator[J]. Int
Jof Intelligent Systems, 2002, 17(6) : 569-575.

[11] Keeney R L, Raffa H. Decisons with multiple
objectives: Preferences and value trade-offsfM]. New
York: Wiley, 1976.

[12] Dubois D, Prade H. A review of fuzzy sets aggregation
connectives[J]. Information Science, 1985, 36(1) : 85
121.



