X TFDEA-FCARIEZEN & B EHEH
FEMM R B 3R

OF#ats? EEEHE> BRI

[1. RiEmaEX

R# 300384; 2. REKF

R# 300072]

[ ] @ARQCAHAGAPNA—A SRR, A 2R QH AT A RN SIS
BA, HRFATCEAT A, ARBRAT SRR LI. A3 B TR T HROHEARAFIL, F)&

M AR ARG AE B, 3 T A T DEA SR A

Lo AR 440 R GRS AR %, KA DEA

BRI AR AR F A AR S SR, B0 FUR = B i 2 T4 R
Ut 0 R MARAR TR B AT R, RO T RO WO, BiE T R 49 2
[ERIA] AR RO S4B OBNAT RGN

[hESZES]TUT2 [ZEkFRIRED]A

51

il

AR R R AEAS Dy P A0, sy R, S
B 2 (1 iy R PR s e B R AT 1 3G
B, AR NS 0 B LR
15 o0 P WA, FARRIUN & R JE 208088, it
LARBLZE . ER TN LB, X T AN 7
B WE. BURRETHHUR, Ea5I kTR
Wi i N (1)70)7) /A NG SN e o | ey S ViR N
SR X AL R A5 P R R ), 5 38 A I R R R £
VR AL, B B A IR, DUARIZR
ANE AR B RT RAFAT 9 IO F I, R = Al TR B4
ol 5 R R 1) B K T

Il A1k 27385 08 T A AR FH 1) A RO 5 B2 R A
R A A, B SR T A5 Y Bl A 5 B R A
b, AHAR 2 5 A A 2B B A FH K 52 0 e 453
SVEAY ™, [ I A T PR o B e 4 R
T T4 PP 0 2 R A 475 D 1 A
WH5E, AEBR AL BB T ARERR M B X
R BAEE  ROR R SR T VE M S A, X
s AT TR, JFR IR 4R S R
Logistic. LR FIHEZE W45 7 045 H IR 25 AT T

[Ycts HEA] 2014-03-24

[DOI]10.14071/j.1008-8105(2014)06-0026-06

X EE, 5 B W SR T R R 7 v T RS 1 o ),
T IS FH R G:8) ) B X 415 FH R4
PR A LEATLEE B A B2 [R] PR DG R AT T 475 SLF 5
HIF 50 B AR B A FH O T 34 FH ) i 4 e
B84y, AEHELAE Al (T T et o e e
737l KB R AR T TRE I ), B T 2
A AL B = AT PR (R0 L, T
T T RSB A PR Y, i S
UF TR A 2Bl BRI A RS 1 v s
Iy R A6 120 K SR R AT T 15 FHOF
. G5 BRI e SRR R AR, 7 R
by B Minkowskilh 2 . 2K (0505 AR VA A
S5 G R NAS H il UG T 22 i T R e SR A
g;JA[ZI.O]0
AT IR, 2R E B,
T AL B AT S VP I R v, A S FR bR AR A
B, HEGEHEERERNEER, 26
BN BN G — IR G VPR R 2 o 1 SR FH a0
2%y M7 )79 (Data Envelopment Analysis, DEA) 4
BB 28 A& VP A 7 ¥5 ( Fuzzy Comprehensive
Assessment, FCA) 45 & vFI 77k, A LURIH
DEATE &b HH 5 18 £l J5 1 AR A FFCATE AL B g 1k
HAE Iy, S Q5L E AN, [FIN

[(BE&WB] HExARBEIES (71172148); (L5 2 @ #%E4: (2011-R3-18) .
MEEBN Mkl (1985 ) 1o, flt, KESE AL SEHE LRI THE (1968 - ) &, tt, RKEJEEH SRS HER,

LRI RENIE (1985 - O L, RECRSAE LG AU A i LA



[ PN X 22 27 0 DEA S FCARH 25 4 IR R K 143 ]
BT THESE . BB AT O TR B0 1 =0 i)
8, H5E T DEA-FCABLRY, BFFT T BitJ5 SEMIAH XS
A Y 3k BE I DEA-FCA J7 VR 7 1 H it
T TV, SEBL T ROMIHRAR I i ik, JRAER AL
P T BRI H 58 5 LA TSR SR e
12 HIDEA VAN B TH 57 HE VR s e i 2t b, X AH
SRR BAT BRI AL B, HE T8 T FCARE RS PE A
&5 BHEAT ZIREHY, A AR A e e, ek
MR GEDEAHA &% KSRt H B AL RS
H S Eba, P 25 A 2 R 41, Ak
T $ H IDEARS VPN ik, AR U HUBR A T 1%
Beppt, BT b, ASCHR R TDEASS AT
FIFCAM AL 5 VAN J5i%, SR DEARIRL 5
SE BB FR AR PSRRI 1) A8 R AR K T AR
&, AR = A B RO O 855 5 & K
(5 VEFRAR G VAN RO IEAT 4R 4, S5 i ek B 45 v
ST RS RS, B0 UE TR A Rtk

—. K ERERITEMERER

X T AR R A VPN Fa bR R TE, AR
SHFANNE S T AR . Hatushih 2k Gl g FE A
W45 e T R BRAE ST FOARBE S R m A KR
X el FISF A SR O BERE ) BORBE ) DA RS
FHAE S8 1 0 R L 7 45 H AR i 3 b 4k R 1O, T
Maryamik A A G 25 B )« B BERE ) - BORGE
i PRGSO Hofs AT semat )y et nt b, 5570
PEH T AL A A5 S PR FR AR, B SEATE
WLy WHASRE D). A ERAE ). BORAED) . 5 D,
A M PN FRF R AR TR 00 A5 VAT IR O

(—) REHE A IFMIEATR R RIT 5 a2

SR SCRR VA L O A ) S R e TR
bR &R, nlbh “fEHPENY (Credit) 7 o “ AR
{5/ (Contractor Credit) 7 . “# k{5 H
(Construction Enterprise Credit) 7 . “&{1 ik $%
(Contractor Selection) ” %5k S ], % H 93
FUEHE PR TR R, SR I A = R 60 HE A

EIEAE b, RO A R SRR, HE
AL 15 FH VP F8 b 1R T 2 R S 0 5 e P ol
SRR . WA S B EAFEBUR T G 3R
Ty T ANARE . BERHMIARE LS =2,
A ILEBO 4515007, Welnla244y, AT Rn) 4
11003, ARG FIRCR 473.3%. 45 K 5% 24w
KR (0-479) THE & TR PR 3908 578 5 R

ciences Edition) Dec.201

(=) AREBHE RN IATIR R 0972

MRAE LA GE vt 45 R LB dabn B 2R R B AN 5 3R
PP MEA N T2 5048 bx, RN BRA2 S R AR
TO50Fibr. fEMEER 22 (EHUTTIHEH] 14k

PEARAEY  CRESRE AT« CEEIDL AL Bt A5
PARUE) Ot T AR AR B8 bR ) SEVE
bstfe, REPAFITRIRAEAT I BIF, IFEi AR
BRI A, BROERIPURTER AR

®1 AEFERTNERER

—RdER T GRRE — bR

i TEMPE AL R B T Ak
il A .

s
ekl /NN s 5 3 NS AT < 1N B 7 T =
1

il
fabr (NI BE

AR e S LA R
R &% BT s S g 17k, RHF
(BEE )
ELZN i H

i) [ ADUKTE e UK
LA SR RN DL B ol

i 5 F g N2 90 I 2
2207
5 N TR AR
e
) KR fE S N S N E S T S

i EE A RIREATIN BARG TN RIS F
e L [ERERIRER S R R, e
e Nilligciata
fie s R

DT T B I T BN S O

NP EPridst Pl AT, A RELR
B RIET e PERAT OBK) REH
RS o [GEHU R A VRAS TR ATECE
REAThigs | \ .

R TTAL T BAAIBTE . A RROR B

—. EFDEA-FCAKk B H {5 AiTMmMEE

(—) DEAZ SRR

B 28 04T 59 (DEA)Y S LIARN Bt &
S BER, KRS Z TR AR BN 2 Fabn et A R R
[k 55 517G (Decision Making Units, fiiFkDMU) i
AT AR RPE B BUBCE I 1 7k . (12 IDEATS
AR R R R T, BN AR HAE H
KR —BU, BN AR, B EE K
P 38 I VR A R T AN T LA 2 T AR AL
8, MR T AR SR TR A G2, R
JIEANTE BEAT I AN A B o SR E S B B F
KA GEDEA T VLT HAF I ¥ e 3 B0 T I e KAk



Journal of UESTC (Social Sciences Edition) Dec.2014,\ol.16,No.6

THAK ZHH AL, AR T AR 23 e S o
JCIIPLSFERE . T DEASE SCPE 2 SR FH HEAN e
BTGB 20 A SR s AR, SEI R
FETTH AR R, X AR
WDEATEN REE 28 1 Mk ey DMU,

AN gk
|_(Xil’xi2’ " |s)
:(yil’in’ !yip)

5 EORE I RIS [ 243 01 A =
Vi = (VillviZ""’Vis)

U; = (Uig, Uig, s Vi)

SEXL FRE, =u.Y, /v,"X, b DMU, X F

DMU, I8, Hodt, Uy = (Uf ), Uy U ) »
Vi = (Vg Vi e Vi) 2 T BRI 1 B S
T
uy,
max
V' Xil
T
sit. UTYi <1l i=12,.,n &D)
v X,
u =0, k=12,.,p
v,;20, j=12,..s
E,, #5 4R kUM % DMU, 547 FRL

T DMU, [04%140%, B DMU, % DMU, f9
SEVEA .

X2 BRFTH B AT DMU, 4 k%
1FRIEY DMU, 55 SO%, i

e =E’ =12 = (2)
] n = 0

EX™ (&) RPTHRAHAIONT DMU, HI%%
EYPE I, — 7 AR T 5 s DEAT)“ EL -7,
A AT T oAt A5 FH VPN DS B Ia I “ VR, EE
AR AMEGEDEAS K H S K AL [9]3kE [ £ Gk f
AL, PRIER SR A P

(=) BT m

PR 25 A PR T 70 02 LA Zadeh 3 H PR AROR) 2 2%
LA, N A OC R A R R B, R e A
HMW . A ERNEE, BN IEMELRIATE
KIMLEe ﬁhﬁ%

EX3 WX RO A
fifxeA, %BTa%T*’%Z 14,(x) €[0, 1]

& A, XNTE
/J\’f/lE X XTJL

AR, 1,0 X —> [0, F1E AR sk, A
i
A:I(,uA(x)/x) (3)

= AR RBOR AR R b T ) = AN B R — A ool
(a,b,c),(a<b<c)Fomw, HEEREH

a<x<b

u(x) = b<x<c 4

OOQJQJ

b-—
X —
b-c

0, He

“ABOIEL (@, b, ) W1 A 5Dy
E(x)=%(a+2b+c) (5

(=) DEA-FCAfS Rt 75 ik 47 Bk

AICAEDEASE W A b, 51N 25
PN, FIHIDEATHH H & ALV Fabr 1) 1348 X
RCRAE IR, RIS SR 40 HA 1) SR o 0kt s
MR AR TR AR AL, B AR A X T AT ek
BORBIAL AR B K Fe bR HEAT RIS VP, AP
.

BB KRS PPN Fabr ik & 0 i 4
PRAE AR R, T m bR, e e X1
Rl X2, M5B TG DMU, [R50 % e,
W FER T S BORERIAL 16— 7 VAT R Ak A 2

B2 Tt IRbR, RIE RK5AT 7 )7,
BV X 500 R HA S IRUF 4F. — . 22,
R2E, KH =AM EshE 52 sy, S0
SRR B SR B B L TR . AN R
1 8RR TE AR o o AR LR R DL T, R
HIRSRWISE4 52T (fuzzy average operation) 20LkF
SN PHE IV, 80D T WS 1 30 6
SRS, VPN 45 RO

A5 PR3 5 1% n AN PSR I PPN B AT
Y, 1

5, o
n<s
A R IRR L ] NIRRT KA
3 XA ALHE 1) 5 AR bR R e, Al
JEPEFRbR AT ER G VR



A

\

0 0.25 0.5 0.75 1
Bl SR RO AL
A LA FAP IR S0, X TSRt S, WS
VU RGP € SR bR A8 PR bR 4L B B 255
PEUTFERE O R, BARARIE IR [0 520 A,
X TR . oc DMU, ki T LA 3]«
B, =R xA 7
B4 WP AX2-5, THEH = MBOEB, 1
WA, MBEAREHNEGEHE Y.

=. &fH

N RIS IR SR AT PR A A b, ik
AL T 5 A R B AR B 5 A5 1
8 RbR, Bl T BRSO L
SRR, RN, B AUR. AREKE
TR TAESR AL, I8IR s — e L 1A
2T ARARI G TR M TR GOR G RN T
B HLRE ) R GE AN ) AR e o, Rt
KA et g .

(—) AL

AHIF T R TS K AT FY 2 9% I 1 4 AR 7

29.

%

16,No.6

(=) *REOHE R KFBATLZAF

WL FEAE SFRbR 1 DEAL

EHCE B AR I TR RN BT
K, SR FER PR AEURAE A PR T
AR, SRR Rl R AR
VE R PSRBT I AR e, VAR & SR LTI
PRI e . e, =033, e,=0.27,
e, =052, e, =041, e =0.34. JRRHILHATHE
(RS OR I | el R N 8 U RS
e, =(0.330.330.33) , e,=(0.27,0.27,0.27) ,
e, =(0.52,0.52,052) , e, =(0.410.41,0.41) ,
e, =(0.34,0.34,0.34)

B2 TR AE MR RS R4 T

54 VP B 5K 45 Hh B 5 AR B0 B 1) MR b
BLUR3FTR .

F3 REEFREEERAEEERITEN
HORBE
E, | Bp | Bs | B | Es | Ei | B | Es | E4
Py | IRGF | 4 | ARMF | 87 | W | | B ARG =
Po | I | M| W [ REF | R RE | R R W
Pe | 2 | M| % | = | & W | | | K
Po | | 0 | M| W | R | | K
Ps | M| % | % R | ) | b

x4

L \

Hl A R B SOR A7 R L £
SEPEARBRAOE O 24

R4 RRENACBHERAEHEROTEN GERED

P, Py Py P, B)ARMGREA, {fhF—FH% skt
1 2 3 4 5
P
P IXB ZAR R AV T 5 - VR, s % 5 E, E, E, E, E,
K R El 4 b AV AT B 45 0 T R R A 1 p| @B (050.75,) (0751, (050.75,1) (050.75,1)
s ot e - L p,| (050750 | (02505075)| (050751 07510 | (0.25050.75)
FROGIE RIS, 8 2% S84 I 2 X e 3
IO . .. p,| (002505 |(02505075)| (002505 (002505 | (02505075
EETIRE AR IS4 LK (Ey B,y By E,
Py " p,| 02505075 | (050751 | (02505075 | (050750 | (02505075
> 2 NS 5 f22 MY 2 X —
Es) WATERE VRO, AR FIVEORE AR, 2P P, | (02505075 | (002505) | (002505 | (0.2505075) | (0.25050.75)
%2 REHERTNE N i
E E E E Es
Git| BT |BRANGN & ||| AR TR
ol g T P INEEA RS K o " P, | (02505075 | (050.751) (0.75,1,1) (0,0.25,05)
- i ' i S p,| 07510 | 02505075 | (02505075 | (050751 (050.751)
P.| 15 17% 12 | 2.0% | 70% | 5% 0.75 6 p,| (050751 |(02505075)| (02505075) | (02505075 | (002505
P,| 12 20% 10 | 25% | 45% | 20% | 1.00 4 p,| (02505075 | 050750 | (050750 | (02505075 | (002505
P, 8 10% 10 1150 | s0% | 13% | 0.04 ) p,| (050751 | 02505075 | (050751 050751 | (02505075
Py 5 15% 8 |1.0% | 60% 10% 0.82 1 . . . .
RIE A (6) , VAT IS5 A R e
P 2 8% 4 |3.0% | 40% 15% 0.87 0 N N \ N
- JIRVE BERE ) 03 MV SR, TTEE G PR




PR 8 mIRPR oA O BCRVENME, A RIAR U %S
RIAE LSRN .
x5 AROHTHERENESE

HoRfiE EEGES
(0.60,0.85,1.00) | (0.35, 0.60, 0.80)

E FERIEbE

P, | (0.33, 0.33,0.33)

P, |(0.27, 0.27,0.27)| (0.45,0.50,0.90) (0.45, 0.70, 0.90)

P; | (0.52, 0.52,0.52)| (0.10, 0.35,0.50) | (0.25, 0.50, 0.75)

P, |(0.41, 0.41,041)| (0.35, 0.60, 0.85) | (0.30, 0.55, 0.80)

Ps | (0.34, 0.34,0.34)| (0.15, 0.40, 0.65) | (0.40, 0.65, 0.90)

WB3: LREERGEIER S RORGED) . T PLRE
T IGE ML SR bRt AT BAVEY, i AR T
FoE L BUR T AR LSO AR T, 4558 =
HHIRE A 0 =(0.3,0.5,0.2), AKX (D
T AR R PP R E s AL B, S KT
N (B WPV ZEATHY, IR6PTR.

*6 BREAGERIINERRHF

WES PRI SRIm R (BD LUESA i Jhi
P (0.409, 0559, 0.659) 0.547 1
P, (0351, 0.421, 0.621) 0.454 3
Ps (0246, 0.396, 0.506) 0.386 5
Py (0323, 0.473, 0.623) 0.473 2
Ps (0.242, 0.392, 0.542) 0.393 4

FH 1 3R ] DA H I 5 5 AR AL 5 1R 15 FH AP R
H: Py<P <P, <P, <P. i@ BRI A
B (1) % B F8 A% [ DEA [ A8 S % HE P ok
P, <P, <P, <P, <P, FTUAMER HXF T2 R3
I3 SRR R TREE )y AR R 1T R
T L e S A SRR VBT AL RS
T E A IR, HIERIFRAREL S, NaZinig
H G v AR 2L IRFRAE )1 5 LR RE L LEA
i, FEILE RPN RCRIG; Bk, @R EH
43 I 24 SR A T S itk 3 1R B R SIS AT N, ]
B I8 SR R N 5l 4 i (e i L 5. AR A2, 7K
4t — 3R HAF FH KO, X TR A e 18 R B
FE. ) 22 b i it RIS 1 1) 0 S Ok PR BRI
15, etk HoAh A& A R AL 1 ) (38l P

M. 4iE

AR TR TP IR R B e 1 K
HTRERIRE ST, AR AT VAT LAY

RO AR FAT A, i Eob 3] LUK A5 PR
SERAE IR PRI, Ak PR 5IE K
BRSO IR RS I VEA I RE B, A SCES 45 T DEA
A VP RIS B0 0] 7 60 B A5 AP BEAT T 2575
PPAT, JEDEARI VG “ AV b HAE” Al
4ity, MEBUKWRAE RV E B R0 431 ;
RO AL B AT T 40 Y PR3 RV A A9 s R 4
FRILHATHCFACRAL, A2 BEFEAE R ATROH] -2
FPRP BRI H VR, AP 2 R R,
d i R VT ST = A RO S 9 AT AR R A T K
TR, RS VP PP R A T RO
IR T 58 o SRR T DEAAZ XA A AE IR,
SCHRAUGE R T PR T (A Tk, o
AR PR AT IE B SRR e B, DAL S PEAR b
AE SEARBR AINBUBEE, et — 20 5 BRI E AR i 7

B2 30k

[1] 1§28k, & KA. 2 FBPAPE W %69 2 54 Ly
RZ T[], AHEE AR, 2008(11): 159-170

[2] DARVISH M, YASAEI M. Application of the graph
theory and matrix methods to contractor ranking [J]. International
Journal of Project Management, 2009(27): 610-619.

[3]LO W, LIN C L, YAN M R. Constractor’s opportunistic
bidding behavior and equilibrium price level in the construction
market[J]. Journal of Construction
Management, 2007(6): 409-416.

[4] WATT D J, KAYIS B. ldentifying key factors in the
evaluation of tenders for projects and services [J].International
Journal of Project Management, 2009(27):250-260.

[5] WATT D J, KAYIS B, WILLEY K. The Relative

Importance of Tender Evaluation and Contractor Selection

Engineering  and

Criteria[J]. International Journal of Project Management,
2010(28): 51-60.

[6] x| &%, Aui. A THEELBEIRGEAS LA
WM. FE A AL KR, 2005, 34(4): 494-499.

[7] &4, B, BHELEEATEZRADNFHERATY
1R R AN A% TAZEE T %A, 2006, 15(5): 409-411.

[8] &JTra, /. B RETT LT AFNP]. K
%, 2007(3): 35-37.

[9] #raak, KREW, Fha. LT ARG EHRA
WAZ RPN AR R]. B REKE FIRFIR: B AR, 2008,
21(4): 89-92.

[10] &=k, #hF, FRXE. Bty TOPSIS AEALEAX,
HALZT AP B R[] P K SR AR AR, 2010,



Journal of UESTC (Social Sciences Edition) Dec.2014,\ol.16,No.6

16(6): 75-82. [16] x| B8, F—&. EHAL L AN EREHFR
[11] B%a4h, Wik £, BMES TN BB LT E [0]. B FAE K FF IR ALAFF R, 2006, 16(2): 62-66.
TAR G LRI AE T A, KAFIR, 2004, 5(5): 116- [17] DARVISH M, YASAEI M. Application of the graph
121. theory and matrix methods to contractor ranking [J].
[12] 7KK, A F. K THIE QLW AR 86941 International Journal of Project Management, 2009(27):610-619
TR BT ERI]. FARZHF, 2010, 29(2): 64-67. [18] E %, A x&, Rilate. TRAKLHKTAZH N
[13] MPIR, ALATRT. H T 283 LT AR 226 K0 F8 AR a9 A 22 [J]. AT 5, 2012(5): 69-71.
Frik[J]. B AR5 405, 2010, 24(2): 93-98. [19] SINGH D, TIONG R. A Fuzzy Decision Framework
[14] 7KK, T F. K THIE QLW AL L8 694% for Contractor Selection [J]. Journal of Construction
TR BT E=R[I]. FARZHF, 2010, 29(2): 64-67. Engineering and Management, 2005, 131(1): 62-70.
[15] HATUSH SKITMORE M. Criteria for contractor [20] BOJADZIEV G, BOJADZIEV M. fuzzy logic for
selection[J]. Construction Management and Economics, 1997, business, finance, and management[M]. Singapore: World
15(2): 67-72. Scientific, 1997.

Research on Contractors’ Credit Assessment Model Based on
DEA-FCA Model

CHEN Yang-yang? WANG Xue-ging? ZHAO Li-li?
(1. College of Economic and Management, Tianjin Chenjian University Tianjin 300384 China
2. Faculty of Management and Economics, Tianjin University Tianjin 300072 China)

Abstract The assessment of contractors’ credit is a typical multi-indicator decision making problem. If
assessed effectively, we can reduce the transaction cost and retrain their behavior. Therefore, they will behave
normally, and in the end, to promote the construction industry to develop stably and healthily. As contractors are
lack of credit at present, considering the features of indicators, a new credit evaluation method was proposed, which
was based on DEA cross evaluation and fuzzy comprehensive assessment. We first calculated the average cross
efficiency value of decision units’ quantitative indicators through the DEA model. Meanwhile, the qualitative
indicators were got by the triangular fuzzy number weighted averaging operation. Finally, we ranked the
contractors credit value through a numerical example, which verified the model we proposed is effective.

Key words credit evaluation; contractor; data envelopment analysis; fuzzy comprehensive assessment
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