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FRAR NG, OB BRI H TR E
2,

ASOP AL, A2 CA FE AL AE
FIVEA R TEACE A (AR SR I et b, Ml 17—
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ARIENAF VP A RIS A A DA FR) TR A e
F, BLRAS DRGSR FEERIVEAN, X S AT AR U
FAFIIE IABE ST IR G VP o Al A5 TP D ot
VAR B AR . BT 1B E RN, A
g e AN IS i, AEREOR TR AR DO R AR X
PEy Atk WTEAEIE AR A IEVERF IR B, Fgd
TEAERENE TR AR, WK 1.

F1 REAGAFMIEIFK R

fib, ZHROLE TR A RIER, B TR
EMEFKWAR, AR\REEESD, K5
3 AR TTEILAR 2) B BRI Dz FH AR W gt AT 48
THAEEE, CREARER S IS5 R T X R, T T RS
THEERERHT 70, HRE R R ESE, 2l
=Rl )E, HEMERNELGETE -, KEda
R E AR I 45 R AT N P FiE A AR R A
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SHAMELRISBL cas

(Z) B ETE

TEZARbRERE VRN, BCE B A 28 R I EH .
PRI, ASSCEFXTFRFRR R IO AL 38 FZ 03 B2l
SEFRPRIIBCE . JZ2 IR T AHP(Analytic Hierarchy
Process) & — M e MR & EARSE G 10 KRG JZIXR
W HIHED, et Rl A5 B A PR AR

TS IUbRBEJEZ IR ATk, K& PR BRI, )
HIR— SO B KIS L. S4h, s R A A
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AR, WIREE, R EL NOhEEL. I, 4
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BRBE SR AT, Fabs bR B A =AY, i
0, 1, 2, EAAS UL 20 ARSCKE W R FFFHEAR
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1. & R &k T RE L0 B FE 1%

LR IR AINAEA A e RS R A e PN

(1) 5 AL F I HIWFERE A

Alg ¢ - C,
Cl Cl 1 C21 T le
Cz Cz 1 C22 "' Cm 2
Cm le CmZ T Cmm

TERR: JUWTHRRE 4 1F 7 SRR, A2k Eroe s
N1, B Gl (i, i=1, 2, =, m), LUK 2R 0 X kAl
PIXTFRIC R R B C=Cyi (i, =1, 2, **, m)s

(2) TRELE 4 Wi Ak L 6 o
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(r,=r;)/R
dij =97V
R:rmax_rmin (3)
Fax = Max{n,%,....7, }

Fnin = MUN{F, 7y s

4. I HFVBHEE D BATHTA LFE 6 AT ¥1E

NgE

W s @)
m;

1l
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27
i=1
6. SR BTHE 69 3K K AFAEAR A
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Z’max _12:1: le- (6)
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M CR<0.1 B, KRR R 2 — St ik A0,
FOHTE AW R, B — SR 1.

3 1-10 MR BTFEME RIBAE

R 1 2 3 4 5
m 0.00 0.00 0.58 0.90 1.12
R 6 7 8 9 10
m 1.24 1.32 1.41 1.45 1.53
. k] TOPSIS
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W 4507 % 5 IE AL TT R IR A PR A df
A dy s, U35 Bt A7 5 45 )

k
di =([Ta;)"

o 27)
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k=1

5. WEAFEMBEIRE C, Had KT
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(—) MEIHE
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A=
[ 4 q c c3 Cy w; w; |
q 1 0.2676 1 0.1111 0.595 0.068
c, 3.7372 1 37372 04752 2237 0.254
3 1 0.2676 1 0.1111 0.595 0.068
| ¢4 9 2.4082 9 1 5.532 0.610]

RS A K (O6)NN®) T HAF: Ama=4.04, CI=0.013 3,
CR=0.015<<0.1, ¥ —SPEA I K o B TR iR 2K,
FLIR AR ARV A BAARIR,  FIZRAE S H S 4Rpr AL
&, Wk4.

(D) ZREMEHEAKEANGHITEN

TEAREE NS FIVE $R bR A R I B,
WAELEE PEAR R . AR R RN BUR 3 78 TR IR B
WA R EEMER . B, 6Tt bR A Sl ik
3 AR E KB, Ak 4 KA F(E,
Ey, E; E)MEMEIRFRIEATE 40 WX A m1E
PEU IR B A 2580 W3R 5

1, A IRO) . Q4] R IEEHE ST
AEEE, BT WK 6.

"B e o o o 2] SO, BRI A 6)H B RO IE S AL
1 2 3 4 .
¢, 1. 0 1 0 2 e
B=|e, 2 1 2 0 5 S*=1 095 1 097 1 1 1 1 1 1 1 095
¢, 1.0 1 0 2 11 1 097 1 097 097 097)
s 202 2 1 7] S=(0.80 077 0.77 082 088 080 0.72
TR A L 075 086 0.86 088 082 087 093 0
082 092 090 087 087)
R4 BAAATE R E
. i - . A TS bR . SRRy AN SRRy AN
Ok SR T 1T TS vy GOl & T S s L S i

cu 0.125 0.008 5 c12 03125 0.0213

1 0.068
c13 0.125 0.008 5 Ci4 0.437 5 0.029 7
Co 0.057 0.014 5 Cc» 0.0340 0.008 6
3 0.133 0.033 8 Cos 0.0340 0.008 6

c) 0.254
Cos 0.133 0.033 8 Co6 02200 0.0559
Cr7 0.080 0.020 3 Cog 0.3090 0.078 5
3 0.25 0.0170 3 0.2500 0.0170

3 0.068
c33 0.5 0.034 0
[ 0.21 0.128 1 Cp 0.3100 0.189 1

cs 0.610 C43 0.13 0.079 3 Cus 0.1500 0.091 5
C45 0.20 0.122 0
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§¥={097 092 099 097 1 1 1 1 1 1 1
092 1 1 1 092 1 098 0.99 0097}

0.80 0.82 0.88 0.80 0.72
0.86 0.88 0.82 087 093 0
092 0.87 0.87)

§2'=(0.77 0.77
0.75 0.86
0.82 0.90

$'=(0.97 0.97
092 097 1 1

099 094 1 1 1 1 1 1 1
098 098 097 1 097)

$=(0.71 0.71
0.75 0.86
0.82 0.87

PR TSR G R 4 K7 S5 FLIE S B ARy
FHEER, MR T PR,
BEAh, LA KRR G =L MR 25 T7 %

0.82 0.82 0.88 0.80 0.72
0.88 0.82 082 093 0
0.87 0.87 0.87)

B R AT A BE

k
di =([Td)"* =(0.084%0.098X0.084)'*=0.088
k=1

k
df =([Td)"* =(0.197%0.197X0.2)"*=0.198
k=1

i, LA KQ8) VAT R AL -

oo 4 0.198

L =0.692
d; +d;  0.088+0.198

[ EE,  n] DATHS s HAh = A7 AR N A5 FH VA 2
s, WAR 7. A 7 w50, DUAIAREE NG FHAKF
HEPARIOE B\ >Ey>Ey>Es, SN E 2 DUAACE N
rh AR T KT-dse v AR A R 300 H A B )

=5 REARLIE

LR 1S EF 2SS HK3(S)
E, E, E E, E E E; E4 E, E E, E,
e [8895] [8090] [9098] [7885] [8592] [8090] [8595] [7585] [8595] [8086] [9095] [7080]
cin [8087] [8593] [7580] [8290] [8085] [8590] [7582] [8090] [8590] [8995] [7080] [SO 88]
cis [7585] [8290] [8895] [9098]  [7882] [8592] [8995] [9297] [8093] [8590] [8993] [9397]
cia [8590] [8090] [8085] [8595] [8388] [8085] [8085] [9095] [8892] [8090] [8285] [8590]
ey 48.5%  52%  55%  50%  48.5%  S2%  55%  50%  485%  52% 5%  50%
cn 14 13 1.5 1.2 1.4 13 1.5 1.2 1.4 13 1.5 1.2
oy 185%  17%  208%  15%  18.5%  17%  20.8%  15%  185%  17%  20.8%  15%
on 15%  135%  18%  14% 15%  135%  18%  14% 15%  13.5%  18%  14%
65 05 054 058 052 0.5 054 058 0.2 05 054 058 052
e 0.6 0.65 0.7 0.62 0.6 0.65 0.7 0.62 0.6 065 07 062
o 15%  17%  16%  165%  15%  17%  16%  165%  15%  17%  16%  16.5%
cx [8090] [8593] [8589] [8090]  [8088] [8590] [8590] [8085] [8085] [8590] [8589] [80 85]
e [8590] [8592] [9095] [9298]  [8590] [8590] [9095] [9098] [8085] [8590] [8595] [9095]
o 84%  85%  90%  87% 84% 8%  90%  87% 84%  85%  90%  87%
e 2% 23%  27% 2% 2% 2.3%  2.7% 2% 2% 2.3%  2.7% 2%
co [8595] [8590] [8095] [8085] [8090] [8090] [8590] [8086] [8692] [8590] [8090] [83 88]
e [9095] [9093] [9598] [9598]  [8892] [9094] [9598] [9598] [8595] [8590] [9095] [90 96]
ey [9092] [9095] [9093] [8892]  [9296] [9093] [9095] [9093] [8890] [9095] [8794] [8590]
ca [9095] [8590] [9095] [9095]  [9093] [9095] [8590] [9097] [9093] [8592] [9098] [90 94]
cis [8590] [8892] [8590] [9095] [9095] [8890] [9095] [8590] [9095] [8595] [8590] [9095]
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#6 REARMIBEHLA

LK1 LK2 LHK3
E; E» E; E, E, E» E; E, E, E» Es E,
e [0.900.97] [0.820.92] [0.921] [0.800.87] [0.87 0.94] [0.82 0.92] [0.87 0.97] [0.77 0.87] [0.87 0.92][0.82 0.88][0.92 0.97][0.71 0.82]
¢ [0.820.89] [0.87 0.95] [0.77 0.82] [0.84 0.92] [0.82 0.87] [0.87 0.92] [0.77 0.84] [0.82 0.92] [0.87 0.92][0.91 0.97][0.71 0.82][0.82 0.90]
s [0.770.87] [0.840.92] [0.900.97] [0.921]  [0.80 0.84] [0.87 0.94] [0.91 0.97] [0.94 0.99] [0.82 0.85][0.87 0.92][0.91 0.95][0.95 0.99]
s [0.890.92] [0.820.92] [0.820.92] [0.87 0.97] [0.850.90] [0.82 0.87] [0.82 0.87] [0.92 0.97] [0.90 0.94][0.82 0.92][0.84 0.87][0.87 0.92]
088 0.95 1 0.91 0.88 0.95 1 091 0.88 0.95 1 0.91
093 0.87 1 0.80 0.93 0.87 1 0.80 0.93 0.87 1 0.80
ey 0.89 0.82 1 0.72 0.89 0.82 1 0.72 0.89 0.82 1 0.72
e 083 0.75 1 0.78 0.83 0.75 1 0.78 0.83 0.75 1 0.78
s 0.86 0.93 1 0.90 0.86 0.93 1 0.90 0.86 0.93 1 0.90
s 0.86 0.93 1 0.89 0.86 0.93 1 0.89 0.86 0.93 1 0.89
¢ 088 1 0.94 0.97 0.88 1 0.94 0.97 0.88 1 0.94 0.97

[0.82 0.92] [0.87 0.95] [0.87 0.91] [0.82 0.92]

Cag

[0.82 0.90] [0.87 0.92] [0.87 0.92] [0.82 0.97]

[0.82 0.87][0.87 0.92][0.87 0.92][0.82 0.87]

c1 [0.870.92] [0.870.94] [0.920.97] [0.941] [0.870.92] [0.870.92] [0.92 0.97] [0.921] [0.820.87][0.87 0.92][0.87 0.97][0.92 0.97]
C3 0.93 0.94 1 0.97 0.93 0.94 1 0.97 0.93 0.94 1 0.97
c33 1 0.57 0 1 1 0.57 0 1 1 0.57 0 1

ca [0.870.97] [0.87 0.92] [0.82 0.88] [0.82 0.87]

e [0.920.97] [0.920.95] [0.971] [0.971]

0.92 0.97] [0.87 0.92] [0.92 0.97] [0.92 0.97]

[0.87 0.92] [0.92 0.97]

Ca4

[ ]
[ ]
s [0.920.94] [0.920.97]
[ ]
[ ]

0.87 0.92] [0.90 0.94

Cy45

0.82 0.92] [0.82 0.92] [0.87 0.92] [0.82 0.88]
0.90 0.94] [0.92 0.96]

0.92 0.95] [0.92 0.97] [0.87 0.92] [0.92 0.99]

[ [
[ [
[0.92 0.95] [0.90 0.94] [0.94 0.98] [0.92 0.95] [0.92 0.97] [0.92 0.95]
[ [
[0.92 0.97] [0.90 0.92] [0.92 0.97] [0.87 0.92]

[0.88 0.92][0.87 0.92][0.82 0.92][0.85 0.88]

]
[0.971] [0.971] [0.87 0.97][0.87 0.92][0.82 0.97][0.92 0.98]
]

[0.92 0.95][0.87 0.94] [0.92 1]
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Evaluation of construction-agency credit based on
the improved TOPSIS model

WU Yunna, LIN Ping, CHEN Wenjun
(North China Electric Power University, Department of Economic & Management, Beijing 102206, China)

Abstract: Government investment projects play a pivotal role in socialist economic construction, {Decision of State
Department on Reform of Investment system) clearly indicates the implementation construction-agent system in
government investment projects. Based on the fact that construction-agent system will be widely applied in government
investment projects in the future, and credit crisis problems in domestic construction market, a credit evaluation index
system of construction-agency is established in this paper on behalf of the government, and the utilization of the
improved multi-attribute group decision based on TOPSIS to judge as well. In the model, we both adopt the Minkowski
distance and grey number operations, which may solve the over-weighted problem in the original TOPSIS model and
the problem of uncertain information effectively, and making decision by experts group to make assessment can result
more in line with objective reality. Finally, a representative case illuminates the application of the model, which pictures
the calculation procedures and verifies the operability of the model.

Key Words: government investment projects; construction-ageny; construction market; credit crisis; credit evaluation;
TOPSIS; gray number operations; Minkowski distance
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