28 12 Vol. 28, No. 12
2009 12 Technology Economics Dec. , 2009
1 1,2
)
(1 , 430072 ;
2 , 430081)
:F253 A 1002 - 980X (2009) 12 - 0043 - 04
) , Delphi
t 6
) , 12 G
{x}(j=12, .,n
, W = (wi,wz2, ,Wn),
' Xk
Xk , bj 1
’ bj
, 1 Xj Xk
3 Xj Xk
’ ’ ' 5 Xj Xk
AHP 7 Xj Xk
’ 9 Xj Xk
[1-2] 2,468
’ = Wi = c o= < ;
, by Wk>o,u 1,jzwJ 1(0 € wj
<1, Wj:Wth,ZWj:WkX(bL+bz+
j
1 +hh) =1,w="T =",
L jzbj J_ij
' W = —b‘_n (j=1,2, .,n (1)
Delphi 2.0
=l AHP :
AHP [‘”
:2009- 10- 22
: (60574071)
(1982 4 ,
(19579, , , , , ,

43



28 12

13
1)
X:{Xl,X2, ,Xm}
m
U ={U,Uz, ,Us} s
S ,
V ={V1,V2, ,Vi}
t ,t )
3 5 5] ot ,
, { , ,
: : }
2)
p Up(p=1,2, )9
., Up , Xi(i=1,2, |,
m) Va(g=1,2, 1) M s
p Up :
ro ={rm,r2, ,ru}(p=1,2, ,9 s
R:
lNa It
R = (rij)sxt = . (2)
s, I
M p Up q Vq
0<ryg <1,
t
qupq =1(p=1,2, ,9
3)
Vg
c=(a,@, ,00', C=1(09,07,05,
03,017, i Xi
Di :
D = (R x O'" = (a,e, ,c) X
N l'a
(3)
It I
, m
D :D = (D:,D2, ,Dm)’"
14
Xo = (Xo1,Xo2,

Xon) , xj(j =1,2, ,n m
] ,
f , X0j
= min(le,ij, ,ij);
, Xoj = max(xl,- , X2, ,Xm,')
, H:
Xo1 Xon
H = = .. (4)
Xmi Xm
15
H H
M; = max(Xoj, Xij, ,Xm) ,M = min(xoy,
X1j , ,ij)
Xij M, - m’ (5
L Xi-m
Xij M, - m, (6)
X01
G= (7)
X
16
[ j
i €
€j = (minmin| xj - x| +pmaxmax| xij - Xi
i j ! ]
D/ x5 - xi | +pmaxmax| xi - Xi |) (8)
8 .p P [0,1], p
=05 € E:
€n €1n
E=| .. .. (9)
mL €
17
E W,
g(i=12, ,m
€u €1n e o
g= ExW' =| ... x| ™2 ®
€ m € m B
w g



(10) 4 X2

, g , Xi Xo ! X X X5 Xe
3 1 0 0
, 4 2 2 2
0 4 4 4
2 1 2 2 3
21 1 0 1 0
, 4 5 X3
(a @ & a) Delphi
\Y
6 , X3 X4 X5 X6
(%) (x2) (x3) 2 2 0 0
5 2 1 2
(xa) (xs) (Xs) 1 5 4 3
2 1 0 3 3
0 0 1 1
2
X1 ( ) x2( ) 6 Xa
X1 1250 260
X 1220 280 v X3 e s X6
X3 1200 300 5 5 0 0
Xa 1230 270 5 5 1 2
2 3 3 4
22 0 2 4 3
, Xs , 0 0 1 0
X b 232
bh =8, =6, =4,by =4,bs =2,s =1
6 3 6,
(1) wi = h/ ij = 8/25 = R:
j — —_
032 033 045 011 011 O
e =0 24,ws = 0 16,ws = 0. 16, ws = Roo| 01t 022 0450220 0F,
008.we = O 04 W= (2 0 011 045 033 011
0.24.,0.16.0 16,0 08,0. 04) -0 02205 022 0-
53 033 045 0 011 0 11
531 Rz:(lll 022 045 022 O ;
U ={UiUs, U = 0 022 045 022 011
{X3,X4,X5,X6}, \Y :{Vl,Vz, ,Vt} = : 0 022 045 033 0:
; ) 9 022 05 011 011 O
o ’ R o022 02 05 0 0
s 4 5 6 0 011 045 033 011
L 0 022 033 034 011
(022 05 022 0 0 |
3 X . 022 022 034 022 O
v | 0 011 033 045 011
X3 Xa Xs X L 0 022 045 033 0.
3 1 0 0
4 2 1 2 233
1 4 4 5 , Vg
1 2 3 2 C= (a,e, ,a)' = (09,07,05,
0 0 1 0 T
03,017, (3) Xi
Di:

45



28 12

Di = (R xC " = (0.7,0.544,0 412,0.5) ;

D: = (R x Q" = (0 656,0 544,0. 456,
0. 478) :

Ds = (R x O = (0678,0 632,0. 412,
0. 432) :

Ds = (RexC ' = (0 7,0 588,0. 388,0. 478)

4
D :
D = (D:,D2,Ds,D4) " =
007 0544 0412 05
0.656 0.544 0 456 O 47
0678 0.632 0412 0 432
07 058 038 047
4 X
1250 260 Q7 0544 0412 Q5
X = 1220 280 Q656 Q544 Q456 Q 47
1200 300 Q678 Q632 0412 Q43
1230 270 Q7 Q588 0388 Q47
24
Xo = (1200,
260,0. 7,0 632 ,0. 456 ,0. 5) , :
(4) H:
Xo
H = X1 _
X
1200 260 07 0632 045 05

1250 260 0.7 0544 0412 05

1220 280 0.656 0 544 0 456 0. 478
1200 300 0.678 0.632 0412 0 432
1230 270 07 0588 0388 0 47
25
H )
(5 (6) G:
1 1 1 1 1 1
0 1 1 0 035 1
G=|06 05 0 0 1 0 35
1 0 05 1 035 0
04 075 1 05 0 0 3
26
1 0
. 04 05 1
Joxi - x| =
0 1 05
06 025 O

46

m|nm|n| Xij« - Xij | =0, maxmax | Xij* - X |
i j 1 ]
=1 p=05, (8) i
j j € :
€ = (minmin| x; - x; | +pPmaxmax| xi - xj|)/
i j 1 ]

( xi - x| +pma>i<ma>j<| xi - Xj|) =05 (| xi
- Xij|+o-5)
€ E:
033 1 1 033 0435 1
0556 05 0333 0333 1 Q

=1 1 o03ms 05 1 045 0
045 0667 1 05 0338 0
27
E w,
(10) gi:
g= ExWwW' =
0333 1 1 0333 0435 1
0556 05 0333 0333 1 043
1 0333 05 1 0435 Q33
La 455 0667 1 Q5 0333 043
[0 37
024 [a 0. 6436
016 | @ |0 5019
016 | g| |0 6880
008 Lg 0. 589
Lo 04
>0 >e> e, X3
Xo , X3
3
(1] :
[31. ,2000,22 (6) 1112
115.
(2] : : —
( 57 )



DEA

,2000(5) :79-86.

[4] , .
[J1. ,2005(1) :77-84.

[5] , .DEA R
(1] : : (3] ,2006(15) :156-157.
2003 (4) :807-832. (6] _ DEA
[2] . [J1. [3]. ,2008(5) :118-121.

,2007(7) :46-52.

[3] [J].

Research on Investment Efficiency of Industries Fixed Assets in Shanxi Based on DEA

Liu Zhurong,Kong Rong
(School of Economics & Management ,Northwest A & F University , Yangling Shanxi 712100 ,China)

Abstract : By using the data about the fixed assetsinvestment and the industry output of 36 industriesin Shanxi province in 2006 ,this paper
empirically analyzes the investment eficiencies of fixed assets of 36 industries by the input-oriented model of Data Envelopment Analysis meth-
od The result shows that :theinvestment efficiency of fixed assetsof oil processng and coking industry is efficient ,and those of other industries
in Shanxi arelessthan 0. 8 ,but al in the stage of increasng returnsto scale Finaly ,it givesimproved goal s and suggestions according to the ca-
suses that the investment efficiencies of fixed assets of most industriesin Shanxi islow.
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A Method of Tender Evaluation for Engineering Project
Based on Grey Relation and Fuzzy Theory

Zhang Yi' ,Wang Xianjia'
(1 School of Economics and Management ,Institute of Systems Engineering ,Wuhan University , Wuhan 430072 ,China;
2 Hubei Province Key Laboratory of Systems Science in Metallurgical Process,Wuhan Universty of
Science and Technology ,Wuhan 430081 ,China)

Absdtract : This paper putsforward a method of tender eval uation for engineering project through combining the grey relational analysswith the
fuzzy theory. The analys's result of case shows that this method helps to achieve the quantification of qualitative indicators success ully.

Key words: engineering project ;tender evaluation ;grey relational analysis;fuzzy theory
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