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Abstract: Conceptsof adjustment degree, standard adjustment degree and level of adjustingw eightsof state variable
w eights vector are introduced Several measurable tools to analyze the effect of state variablew eights vector are ob-
tained By applying standard adjustment degree, someprinciplesand theoretic foundationsof selection of appropriate
state variablew eights vector are discussed V ia the use of adjustingw eights level of state variablew eightsvector, an
operational method to select appropriate state variablew eights vector is proposed

Key words state variablew eights vector; digersion degree; adjustment degree; standard adjustment degree; level
of adjusting w eights

1 [1]' 1 [2] 1
m ’ [1] wi (X1,
-
QW ! Xm)Xi, WXy, Xn)
ijz Lx(j=1, ,m) ) , ZWj(Xl, Xm) = 1
— 1
' , , [1,3]
L] “ 3 1
: 2003-12-16; : 2004-03-29
(60174013); 973 (2002CB 312200) ;
(20020027013); (03184).

(1965—), , , ; (1953—), ,



1242 19
d(x1, ,xm)= d(y1, ,ym), (2)
X = (y1, ,ym) (X1, ,Xm)
(X1, ,Xm) W = Wi, ,wn) 2( )
,S(X) = (S:(X), ,Sm(X)) d(a,a, ,a)=0Q (3
) W X) = Wwix), 3 m ,d(X)
Wm (X)) w S(X) X = {1 _,10, ,0)
m/2
Hadanard ) m/& m d(X)
wi(x) = w,-sj(x)/zwksk(x), X = (1,10, ,0)
1 (m- 1)/2
j: 112! M. (mz- 1)/(41’1)
(3 1]
[12,13]
2 X = (X1, X2, ,Xm)
W = (W1,W2, ,Wm)
S(X) = (S:(X),S2(X), ,Sm(X))
W (X)) = WilX),wa(X), ,wm(X))
S(X)
D)= Zy i) w)h (@
D (X) S(X) X
w .
2 D(X) [0 1]
1 W= Wiwz2, ,Wm)
1 X = (X1,X2, . Xn) X = (X1,X2,  , Xm) ,S(X)
s(X) D(X)=0
_ - 2 _l.[m JZ
dix) =5 xi- Gl D S:X) = S:(X) = = Su(X). (9
. 3 , Xo,
X1= X2= = Xm m Xo= {1,_.,1/0, ,0), m
m/2
Xo= 1,—,1/0, ,0). W =
(m- 1)/2
Wi,wz2, ,Wm), S(X) Xo
D (Xo),
,D (X o) s(x) -

1( )



11 1243
W= Wi,w2, ,Wnm)
.S (X) : Xi= (1,
: ,1,xi,1, ,1) x;-0 fi
2 wi (X)), wi (X))
S (X1, X2, ,Xm) = € %%, f
i= 12, 'm (6) fi
S(X), D (Xo) wi(X5)
Joc]
m . ®= 0 ,S(X)
®s 0 ,S(X) wi(X;)
tel : wi (X )
1) : W= Wi, ,Wm), wiX)) (=12 ,m)
S
D (Xo) = A = mzle(xl)y (8)
m/2 _ﬂ/ ne o, m 2 , A S(X) : wi <
Zl[wie 2 [Zy”e ot kZ/ZWKGZJ' WJ Yowik)s 1L A [V 1lA
m m/2 m )
3wl gwets 5 wed - w)?
m/2 m
ZWk: b, wk= 1- h
1 ke /2
D (Xo) =
m/2 o O s W
Z wie 2/(be 2+ (1- b)ez) - wj)*+
1 = (W1,W2, ,Wm),
n o _a o 2 4 A=1
,-Z/z(wiez/(be + (- pet) - w) w,(X)= 1j= 12 m. (9)
o= 0 , (o4 5 A = 1/“
1 wilX)=w,j= 1,2 ,m. (10)
Wwie2/(be 2+ (L- bez) - w))’= e
Wi(l- b)(e2- e2)/(be >+ :
1- bed))2 1) Sl(?<) = S2(X) = = Sn(X),
4 a 2 o wiX))=wji,j= 12 ,m, A= 1m
(6 2- e2)/(be 2+ (1- b)ez) = 0, 2) S (X1 o, xm) = I_IX"
X , , 1 "
2 o wi(X;) =
D (X o) o xl'rpo(w,-/x,-)/[(l- wi) +wi/xi]= 1, (11)
2) 1) O A=1
3 1 [1]
B(X)= sz xj- od(X),a [0,1], (7 '
(04
2 m
3) B(X)= ZIX?(CX [0, 1])

wiXj)=1, A



1244 19
=1 2, m
4) Si(x1,x2, ,xm) = €Y= 1,2
m,x= Q
wi(X) = w/fw;+ (1- w)e’], (12
fa,f2, ,f7 7

A = izmle/[wjﬁ“ (1- wy)e’l (13

S(X)

A o . ®-0

,A —>1/m, X >+ oo ,A —>1

5)

)
$1(¢) = g’ (),

m

Zlg(xj) (9'(®>0

wi(X) = lmwig (x;)/[wig (x;) +

(1- wi)g@1, (14)
A= izl xljrpo(wig(xi)/(wjg(xj) +
(1- wi)g(1))). (15)
6) ﬁh(x»(h’(t) > 0
)

Si(X) = h'(x)) D h (x«),

wi(X;) =

Imw h’ ) [h(@D ™ *Awih' (x) [h(@) ™ * +

(1- w)h(x)h' (D [h @] %=
Imw;h' (<) [h (D)™ 4wk’ () [ (D ™+

(1- wi)h(x;))h' (1) [h(D)]™ . (16)

m

A:izl

[th'

lim{w;h' (x;) [h(2) ] "/

(x) (h(D)™ "+ (1-

wi)h(x;)h' () (h(2))™ 21} (17)

m

le}”(a [0,1])

B (X) =

B (X)

Six)= e j= 1,

01, 015 Q01 02501 Q0102

W = Wi,wz,wzwawswewz) = (Q 1,0 15,
Q1,025010102).

A=0Q5, Si(X1,X2, ,Xm) = € % 9
= 1,2, ,m) S (X).
(13) o= 1 8631,

Q417 2, 05320,0 4172, Q 682 3, Q 417 2,
Q 417 2, Q 616 9

A =108, o= 3 298 5,
:Q 750 4,0 826 8,
Q 7504, Q 900 2,0 750 4,Q 750 4, @ 871 2



11

1245

(References):
[1] . v 1)
(31 ,1995,9(3): 1-9
(Li H X. Factor gaces and mathenatical frane of
know ledge representation (V I11) [J] Fuzzy Systans
and M athamatics, 1995, 9(3): 1-9 )
[2] . M ]
, 1985
[3] . (1X) [3]
, 1996, 10(2): 12-19
(Li H X. Factor gaces and mathenatical frane of
know ledge representation (IX) [J]. Fuzzy Systens and
M athematics, 1996, 10(2): 12-19 )
[4] , :
(31 ,1999, 19(7): 116-118
(ZhuY Z, LiH X. Axiomatic system of state variable
w eights and construction of balance functions[J]. Sys
tens Engineering—T heory & Practice, 1999, 19 (7):
116-118 )
[5] . [J]
, 1997, 17(4): 58-64
(LiuwW Q. Balanced function and its application for
variablew eight synthesizing[J] SystensEngineering—
Theory & Practice, 1997, 17(4): 58-64 )
[6] , - [J1
, 2002, 38(4): 455-461
(LiDQ, LiH X. The properties and construction of

state variable w eight vectors[J]. J o Beijing N omal
U niversity, 2002, 38(4): 455-461 )
[7] , . [J]
, 2000, 20(1): 106-109
(Yao B X, LiH X. Axiomatic system of local variable
weight[J] Systens Engineering—T heory & P ractice,
2000, 20(1): 106-109 )
(8l - [J1
19
(LiH X. Synthesizing analysis [J]. Fuzzy Systans and
M athematics, 1988,2(1): 9-19 )
[9] L iHongxing M ultifactorial functions in fuzzy sets the-
ory[J] Fuzzy Sets and Systens, 1990, 33(1): 69-84 )
[10] 7 : M1
: , 1996
[11] , : M1
, 1994
[12] ,

,1988,2(1): 9

. [J]

, 1999, 21(6): 443-445
(zhang JH, HeX F. Themethod of variablew eights
synthesizing decision-making and its application[J] J
o Yunnan U niversity, 1999, 21(6): 443-445 )

[13] , YenV C [J1

, 1994, 30(1): 41-46

(LiH X, YenV C Factor gaces and fuzzy decision-
making[J] J o Beijing N omal U niversity, 1994, 30
(1): 41-46 )

( 1240 )

[14] Zopounidis C, DoumposM. M ulti-group discrimina-
tion using multi-criteria analysis lllustrations from
the field of finance[J] EurgpeanJ o Operational Re-
search, 2002, 139: 371-389

[15] DoumposM , Kosnidou K, Baourakis G, et al Credit
assessnent using amulti-criteria hierarchical discrimi-
nation approach: A comparative analysis[J] Euro
pean J o Operational Research, 2002, 138 (2): 392-
412

[16]
[J] , 2000, 20(4) : 94-97.
(Gao FJ M ultiple attribute decision making on plans
w ith alternative preference under incomplete informa-
tion[J] Systans Engineering—Theory & P ractice,
2000, 20(4): 94-97. )

[17]
[31. , 2002, 17(2): 177-181

(Xu Z S Nev method for uncertain multi-attribute
decision making problens[J]. J o Systens Engineer-
ing, 2002, 17(2): 177-181 )

[18] Park K S, Kim S H. Tools for interactive multi-at-
tribute decision makingw ith incompletely identified in-
formation [J] Eurgpean J o Operational Research,
1997, 98(1): 111-123

[19] Soung H K,Chang H H. A n interactive procedure for
multi-attribute group decision making w ith incomplete
information [J]. Canputers & Operations Research,
1999, 26(8): 755-772

[20] . M1]. : , 2001

[211M ousseau V, FigueiraJ, DiasL, et al Rewlving in-
oonsistencies anong constraints on the parameters of
an M CDA model[J] Eurgpean J o Operational Re
search, 2003, 147(1): 72-93



