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%R= CU=
10 C=Q_v ?Um w ẁ[wt C=}@O= QwQt =@ '=yXN=W R= |}xawtHt u}}aD "1

"u=oQ@N R= Qiv
'p}tmD R= TB "u=oQ@N u}@ QO =yXN=W |R=Up=@ Qe |=Q@ xt=vVUQB `} RwD "2
pw@k p@=k '=yXN=W uOQm|}=yv w p}rLD x} RHD Qw_vtx@ xt=vVUQB 10
R= '=yXN=W uOQm|}=yv w p}rLDwx} RHD Qw_vtx@ "Ov=xOW xO=O X}NWD
|r}N 'syt xO=ar=jwi %OW xO=iDU= |}xv} RoCiy *Q=DUw}B =@ |R=i O=Oa= swyit
=@ x=ov; "C}ty=|@ 'C}ty=sm |r}N 'C}ty=sm '\UwDt C}ty= 'syt 'syt
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|@=}
RQ="=yXN=W uRw x=Qtyx@ XN=W Qy K}HQD `@=wD w =yxv=DU; '�b� =yCmQW |Ov@xk@] |=Q@ VQ@ |=yC}OwOLt 'XN=W Qy QO =yCmQW C=R=}Dt= "1 pwOH

Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 Q=}at
xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@ xv}W}@

xv}tm =}
0 03985225 0 05069087 0 05583376 0 268389 0 11684851 0 11818543 0 12493859 0 18587822 0 0393829 uRw

XN=W XN=W XN=W XN=W XN=W XN=W XN=W XN=W XN=W `@=wDpmW v pmW v pmWv K]U sy K]U sy K]U sy pmW v pmWv K]U sy
�III� �III� �III� �I� �IV� �IV� �III� �III� �IV�
4 4 7 { 7 7 7 7 7 p

{ { { { 4 4 { { 4 q

7 7 7 7 7 8 8 7 8 b3

4 4 4 4 4 5 5 4 5 b2

2 2 2 2 2 2 2 2 2 b1

6 7 7 3 6 8 8 8 8 1 CmQW
7 9 7 7 8 8 9 7 7 2 CmQW
5 7 4 5 7 8 9 5 4 3 CmQW
9 9 9 9 8 5 5 5 7 4 CmQW
5 7 4 5 6 7 9 6 5 5 CmQW

"j}kLD C=@U=Lt %PN-=t

OW=@ �1 |w=Ut B0 Qo = w &O@=}|t X}YND �� C3 =Hv}= QO �� QDO@ |xk@]
=Q B0 =Hv}= QO "O@=}|t X}YND QDy@ |xk@] x@ xDi=}vX}YND |xv} Ro xW}ty
X}YND C4 |xk@] x@ =Q Q_v OQwt CmQW w s} Q}o|t Q_v QO QiY |w=Ut

"s}yO|t

<=kDQ= |=Q@ |@=} RQ= OQwt CmQW OQmrta Cw=iD u}}aD "6
QDq=@ Kw]U x@

VwQ QO XN=W Qy Xr=N u=} QH R= u=wD|t 'Cw=iD u}= u}}aD Qw_vtx@
Xr=N u=} QH u=wD|t �CmQW� xv} Ro Qy |=Q@ "OQm xO=iDU= PROMETHEE

[14]%OQm x@U=Lt 8 |x]@=Q R= xO=iDU= =@ 'xv=o =OH Qw]x@ =Q XN=W Qy
'j(a) = 1

n� 1
X
x2A

(Fj(a; x)� Fj(x; a)) (8)

Fj(a; x) "CU= j XN=W QO =yxv} Ro Qo}O Q@ a |xv} Ro CQOk Qou=Wv 'j(a)

"OW=@ KHQ= =yxv} Ro Qo}O Q@ a |xv} Ro xm |t=ovy 'CU= C}LHQ= `@=D Q=Okt
a |xv} Ro Q@ Qo}O |=yxv} Ro xm |t=ovy 'CU= C}LHQ= `@=D Q=Okt Fj(x; a)

u=Wv =Q VQ@ |=yC}OwOLt w xv} Ro Qy Xr=N |=yu=} QH 3 pwOH "OvW=@ KHQ=
"OyO|t

VQ@ |=yC}OwOLt R=pY=L Q=Owtv '3 pwOH QO xOt;CUO x@ O=Oa= x@ xHwD =@
|@=} RQ= OQwt |=yCmQW w CU= `HQt Q=Owtv 'Q=Owtv u}= "CU= xOt; 1 Q=Owtv QO

"1 CmQW |HwQN w |OwQw |=yu=} QH "2 pwOH
1 CmQW b3 b2 b1 '+

1 CmQW 0 026554 0 241634 0 744012 0 3374
b3 0 278353 0 506071 0 787857 0 524094
b2 0 268389 0 0 449286 0 239225
b1 0 0 0 0
'� 0 182247 0 008851 0 249235 0 660385

"j}kLD C=@U=Lt %PN-=t

"O@=}|t X}YND �=yCmQW u} QDy@� C4 x@ 2 CmQW w '�?wN |=yCmQW� C3
CmQW u}= xm CU}v XNWt uwJ O@=} X}YND Ov=wD|tv xrLQt u}= QO 4 CmQW
Ov=xDi=} X}YND xm |}=yxv} Ro R= =Hv}= QO "C3 x@ =} O@=} X}YND C4 |xk@] x@
X}YND ?U=vt |xk@] x@ =Q 4 CmQW =D s}vm|t xO=iDU= `HQt |xv} Ro u=wvax@

"s}yO
OwHw `HQt |xv} Ro xU C3 |xk@] QO w '`HQt |xv} Ro l} C4 |xk@] QO
u}}aD =Q xrY=i 'xOWv xO=O X}YND |}xk@] x@ Rwvy xm 4 CmQW |=Q@ "OQ=O
C=W}=Qo uDiQo Q_v QO =@ &0 2 =@ CU= Q@=Q@ xOt; CUO x@ |xrY=i "s}vm|t
X}YND x]w@ Qt |xk@] x@ =Q CmQW u}= R}v |v}@O@ =} |v}@VwN =@ u=wD|t |vyP
x@ xW}ty CmQW 'OQ}o@ Q_v QO 1 |w=Ut =Q B0 xOvQ}os}tYD xJv=vJ "O=O
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a "VQ@ |=yC}OwOLt w xv} Ro Qy Xr=N |=yu=} QH "3 pwOH
Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 XN=W

0 416667 0 583333 0 380952 �0 33333 0 0 166667 0 428571 0 52381 0 166667 1 CmQW
0 583333 0 833333 0 380952 0 666667 0 166667 0 166667 0 571429 0 380952 0 166667 2 CmQW
0 166667 0 583333 �0 04762 0 333333 0 0 166667 0 571429 0 095238 0 3 CmQW
0 833333 0 833333 0 666667 1 0 166667 0 0 0 095238 0 166667 4 CmQW
0 166667 0 583333 �0 04762 0 333333 0 0 166667 0 571429 0 238095 0 5 CmQW

0 875 0 875 0 571429 1 0 25 0 25 0 642857 0 571429 0 25 b3
�0 125 �0 125 �0 07143 0 0 0 0 �0 07143 0 b2
�0 75 �0 75 �0 5 �1 �0 25 �0 25 �0 64286 �0 5 �0 25 b1

"j}kLD C=@U=Lt %PN-=t

"VQ@ |=yC}OwOLt =@ 2 CmQW |xU}=kt "3 Q=Owtv

"VQ@ |=yC}OwOLt =@ 3 CmQW |xU}=kt "4 Q=Owtv

"VQ@ |=yC}OwOLt =@ 4 CmQW |xU}=kt "5 Q=Owtv

wRH OvQ}o|t Q=Qk b3 w b2 u}@ |xOwOLt QO xm |}=yCmQW "OvwW|t xU}=kt u; =@
w '\UwDt |=yCmQW wRH OvQ=O Q=Qk b2 w b1 u}@ xm |}=yCmQW '?wN |=yCmQW
u} QDy@ u}vJty "OvwW|t |Ov@xDUOh}a[ |=yCmQW wRH b1 R= QDsm |=yCmQW

"OvwQ|t QD=Qi b3 C}OwOLt R= =yCmQW
Q=Owtv =@ xU}=kt QO |@=} RQ= OQwt |=yCmQW C}a[w 6 =D 2 |=yQ=Owtv QO

"CU= xOW xO=O u=Wv `HQt
C}OwOLt =@XN=W QyXr=Nu=} QH|xU}=kt R=pY=L|=yQ=Owtv x@ xHwD =@

"OQ@ |B =yCmQW ha[ \=kv x@ u=wD|t VQ@

"VQ@ |=yC}OwOLt Xr=N u=} QH u}ov=}t "1 Q=Owtv

"VQ@ |=yC}OwOLt =@ 1 CmQW |xU}=kt "2 Q=Owtv

43



"""|
vD@t

Civ
Cav

Y
C=R

}yH
Du=

oOvR
=UC

}Lq
Y

|@=}
RQ==} uOQ@ u}@ R= w pra |@=}xW} Q w =yOv}=Qi |t=tD Q@ QF-wt |=ypQDvm p=ta= "2

"�xv=NQ=m QO QkDUt u=Q=mv=t}B OQwtQO� OwHwt pra Vy=m
pQDvm Qw_vtx@ ?U=vt |DavY |Q=O@=UL sDU}U O=H}= =@ CmQW u}= u}vJty
=@ =yxSwQB |r=t j}kO |R} Qxt=vQ@ w OwN |=yOt;QO w |}=Q=O '=yxv} Ry QDj}kO
Y1 Q=}at QO Ov=wD|t |r=tDL= |=yu=} R w |O=aQ}e C=i=QLv= R= |Q}oW}B hOy

"Ovm O=H}= Ow@y@
u}= "OQ=O Q=Qk |r=a w ?wN |=yCmQW |xOQ QO =yQ=}at |t=tD QO 4 CmQW �
'CmQW uOWOvtu=wD x@ |i=mxHwD w sRq |=ysDU}U |R=UxO=}B =@ O}=@ CmQW

"Ovm VqD |Ovtu=wD u}= ^iL |=DU=Q QO
|=yQ=}at x@ O}=@ CmQW u}= "OQ=O Q=Qk ?wN |=yCmQW |xOQ QO 5 CmQW �
|=yxt=v|y=wo Ci=} QO =@ CmQW u}= "OQ=O pwP@t |i=m xHwD sDiy w sHvB 'pw=

"Ovm O=H}= Ow@y@ sHvB Q=}at QO Ov=wD|t C}i}m

|Q}oxH}Dv "7
C=R}yHD u=oOvR=U C}LqY |@=} RQ= '=t QwWm QO Civ CavY C}ty= x@ xHwD =@
|=Q@ CavY u}= u=}=tQiQ=m R= |Q=}U@ "CU= Q=OQwNQ@ |}xS} w x=o}=H R= CavY u}=
Ct}k w |vi C=YNWt x@ xHwD =@ =} 'Ovvm|t xOvU@ xOvR=U CN=vW x@ Q=m `=HQ=
CN=vW x@ =yvDxv xar=]t u}= QO xOWx�=Q= VwQ "Ovv} Ro|tQ@ =Q xOvR=U |O=yvW}B
Qw_vtx@ R}v =Q u=oOvR=U Ow@y@ p@=k \=kv xmr@ Ovm|t ltm Ovtu=wD u=oOvR=U
R= |QDW}@ O=OaD |=Q@ xOWO=} VwQ "Ovm|t XNWt |LqY= |=yxt=vQ@ |x�=Q=
R= "OQ=O =Q Q@Dat G}=Dv ?Um w |Q}oQ=mx@ C}r@=k �`}=vY Qo}O QO |DL� u=oOvR=U
VwQ |=yQDt=Q=B |=Q@ |D@=F OOa |DUQOx@ Ov=wD|tv xW}ty xOvQ}os}tYD xm =Hv;
=Q C}U=UL p}rLD Ov=wD|t '�|rY= pLx=Q� Q@ xwqa 'OQ}o@ Q_v QO |Q}os}tYD
u=wD|t =yC}U=UL p}rLD QO "OyO s=Hv= u=oOvR=U QDW}@ O=OaD V}=Ri= x@ R=}v =@
w |v}@VwN CQwY wO QO w CiQo Q_v QO =Q xOvQ}os}tYD OQi |vyP |=yV}=Qo

"OQm sqa= =Q xDi=}X}YND |=yxv} Ro |Ov@xOQ '|v}@O@ =}

"VQ@ |=yC}OwOLt =@ 5 CmQW |xU}=kt "6 Q=Owtv

QO 'Qo}O |=yQ=}at QO �=yxSwQB |Ov@u=tR |xt=vQ@� Y6 Q=}at QO RHx@ 1 CmQW �
K]U x@ =Q Q=}at u}= =OD@= O}=@ CmQW u}= "OQ=O Q=Qk ?wN |=yCmQW h}OQ
"OQ}o Q=Qk =yCmQW u} QDy@ K]U QO =yQ=}at |xty Ow@y@ =@ TBU w Ov=UQ@ QDq=@
xHwD =@ Ov=wD|t CmQW u}= '�=yxSwQB |Ov@u=tR |xt=vQ@� Y6 Q=}at Ow@y@ |=Q@
\@ Q|P |=yOL=w x@ u; dq@= w =yxSwQB |Ov@u=tR |xt=vQ@ ?} wYD x@ QDW}@
|=ypQDvm p=ta= '�"""w CN=U w |L=Q] '|HQ=N w |rN=O |v=oQR=@ xrtHR=�
u; RwQ@ pra p}rLD w xt=vQ@ R= C=i=QLv= *̀ kwtx@ sqa= w u}}aD '=yOv}=Qi Q@ sRq

"Ovm s=Ok=
QtDUt Ow@y@ =@ CmQW u}= "CU=yCmQW u} QDy@ |xOQ QO uwvm =sy 2 CmQW �

"Ovm ^iL =Q OwN x=o}=H O}=@
sDiy Q=}at Ow@y@ |=Q@ "Ovm |QDW}@ xHwD sDiy w pw= |=yQ=}at x@ O}=@ 3 CmQW �

%OUQ|t Q_vx@ |t=Rr= xDmv wO C}=aQ �sr=U sqk= u=R}t�
'|}=yv pwYLt w Ov}=Qi u}L QO |OwQw sqk= uwtR; w |UQR=@ j}kO s=Hv= "1

"CmQW uwOt |=ysDU}U C=t=Rr= j@=]t

CWwv=B
1. preference ranking organization method sorting
2. multiple attribute decision making
3. multi-objective decision making
4. sorting & ranking
5. multi criteria sorting (MCS)
6. preference ranking organization method for enrichment evalua-

tions

`@=vt
1. Singh, D. and Tiong, R.L.K. \A fuzzy decision frame-

work for contractor selection", Journal of Construction
Engineering and Management, 131(1), pp. 62-70 (2005).

2. Topcu, Y._Ilker \A decision model proposal for construc-
tion contractor selection in Turkey", Building and Envi-
ronment, 39(4), pp. 469-481 (2004).

3. Palaneeswaran , E. and Kumaraswamy, M. \Contrac-
tor selection for design/build projects", Journal of Con-
struction Engineering and Management, 126(5), pp.
331-339 (2000).

4. Palaneeswaran, E. and Kumaraswamy, M. \Recent ad-
vances and proposed improvements in contractor pre-
quali�cation methodologies", Building and Environ-
ment, pp. 73-87 (2001).

5. Hatush, Z. and Skitmore, M. \Evaluating contractor
prequali�cation data: Selection criteria and project suc-
cess factors", Construction Management and Economics,
15(2), pp. 129-147 (1997).

44



QwBC
mwW

s}Qt
wxO

=R|
QeY

=xrr
=CR

a

6. Hatush, Z. and Skitmore, M. \Criteria for contractor
selection", Construction Management and Economics,
15(1), pp. 19-38 (1997).

7. Holt, G.D. \Which contractor selection methodology?"
International Journal of Project Management, 16(3), pp.
153-164 (1998).

8. Jennings, E. and Holt, G.D. \Prequali�cation and multi-
criteria selection: A measure of contractor's opinions",
Construction Management and Economics, 16, pp. 651-
660 (1998).

9. Mahdi, I.M.; Riley, M.J.; Fereig, S.M. and Alex, A.P. \A
multi-criteria approach to contractor selection engineer-
ing", Construction and Architectural Management, 9(1),
pp. 29-37 (2002).

10. Cheng, E.W.L. and Li, H. \Contractor selection using
the analytic network process", Construction Manage-

ment and Economics, 22 (10), pp. 1021-1032 (2004).

11. Fong, P.S.W. and Choi, S.K.Y. \Final contractor se-
lection using the analytical hierarchy process", Con-
struction Management & Economics, Taylor and Francis
Journals, 18(5), pp. 547-557 (2000).

12. Larichev, O., Theory and Methods in Decision Making,
as Well as Chorography of Events in Magic Countries,
MockBa, pp. 182-183 (2000).

13. Araz , C. and Ozkarahan, I. \Supplier evaluation and
management system for strategic sourcing based on
a new multi-criteria sorting procedure," International
Journal of Production Economics, 106(2), pp. 585-606
(2007).

14. Mareschal, B. and Brans, J.P. \Geometrical representa-
tions for MCDA", European Journal of Operational Re-
search, 33, pp. 69-77 (1988).

45




