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"Ow@ Oy=wN O}it =ylU} Q ẁv u}= p}rLD QO C=aq]= x@ |yOQ=DN=U |=Q@ xO=O
C=aq]= C@F w |Qw;`tH 'p}rLD w x} RHD syt pL=Qt R= |m} s}v=O|t xm u=vJ
QO xm CU= |D=aq]= Q@ |vD@t Qop}rLD *|Oa@ |=yO=yvW}B w C=t}tYD =Q} R CU=
|r}qO x@ =} u=tR C}OwOLt p}rOx@ Qo = [17w16w4]"CU= xOQw; CUOx@ xrLQt u}=
CQwY u=to w TOL T=U=Q@ |Q}os}tYD OW=@v TQDUO QO |i=m C=aq]= 'Qo}O
uOWQ}PBu=mt= Qw_vtx@ j}kLD u}= QO "CU= ?wr]t=v G}=Dv u; Ot=}B xm OQ}PB|t
w '|r@k |=yKQ] C=}@ QHD w xDWPo C=aq]= `@vt u=wvax@ xO=O lv=@ R= |Q}oxQy@
|DavY KQ] lU} Q p}rLD Ov}=Qi R= pY=L C=aq]= C@F |=Q@ |rLt u=wvax@ sy
CU= u; Q@ ZQi |O=yvW}B *pOt *|rm Q=DN=U QO "CU= xOW O=yvW}B |WwQ 'O}OH
=@ xU}=kt R}v w p}rLD w x} RHD C=}rta "OwW|t O=H}= Q=@ u}rw= |=Q@ xO=Olv=@ u}= xm
O}OH lU} Q x@ \w@ Qt C=aq]= w xOW s=Hv= |D=aq]= lv=@ u}= QO OwHwt OQ=wt
wO R= |rm Qw]x@ sDU}U u}= |DQ=@ax@ "OwW|t xQ}NP u; QO |Oa@ C=aH=Qt |=Q@
x@ xHwD =@ "|}=QH= VN@ w C=aq]= |xQ}NP RmQt %CU= xOW p}mWD |rY= VN@
|=ylv=@ w Ow@ Oy=wN lU} Q p}rLD C}i}m |xOvvmu}}aD C=aq]= C}i}m xm u}=
|=y|OwQw C}i=iW Q@ O}=@ |rY= O}m -=D 'Ov=C=aq]= |Qw;`tH |=Q@ |rLt R}v xO=O
Ov}=Qi xH}DvQO w xO=O |=ylv=@ x@ x=@DW= |=yCW=OQ@ w =y=]N =D OW=@ p}rLD Ov}=Qi
xDUO wO x@ xO=O lv=@ u}= C=aq]= Cio u=wD|t [18]"OvwWv OQ=w lU} Q p}rLD
\w@ Qt C=aq]= "�Vv=O x=o}=B� w �|Q=Pox}=tQU KQ] C=aq]=� %OwW|t s}UkD
xO=iDU= |=Q@ u; G}=Dv R= |DtUk KQ] s=tD= R= TB w CU= |UQQ@ CLD KQ] Qy x@
QO "OvwW|t pkDvt xO=O lv=@ u}= Vv=O x=o}=B CtUk x@ |D; |=yKQ] p}rLD QO
'=ylv=@ Q}=U |=yxO=O p}@k R= |D=aq]= 'C=aq]= u}= Q@ xwqa R}v Vv=O x=o}=B

�1983� =m} Qt; swra|rt|tO=m ; C=k}kLD |xD}tm\UwD Q=@u}rw= |=Q@ xm �lU} Q
p=kDv= w C} Q}Ot '|@=} RQ= CQwYx@ lU} Q p}rLD |rY= |xrLQt xU 'OW x�=Q=
s=Hv= 2001 p=U QO 3u}Owr w s}rm xm |k}kLD QO [10]"CU= xOW |iQat lU} Q
w pQDvm 'p}rLD '|}=U=vW |xrLQt Q=yJ 'Ov}=Qi l} lU} Q C} Q}Ot |=Q@ OvO=O
|va} �� xSwQB C} Q}Ot QO nv}tO hwQat s=o Q=yJ C=R=wtx@ xm OW |iQat VQ=Ro
|vwv=k �2003� 4xUww O} w}O [11]"OQ}o|t Q=Qk �� pta w |UQQ@ '=QH= '|R} Qxt=vQ@
Qy� %CU= xOQm u=}@ |R=Ux}@W R= xO=iDU= =@ lU} Q p}rLD |=ypOt OQwtQO |rm
|m} R}i CQwYx@ xm OW=@ |} w} Q=vU CQwYx@ O}=@ lU} Q p}rLD pOt l} QO Q=QmD
wO R= xm Ot=Hv=|t |}=ypOt O}rwD x@ |vwv=k u}vJ R= |wQ}B "�OQ=O ẁkw u=mt=
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pt=aD =@ w u} Rw xO=U ẁtHt VwQ "CiQo Q_v QO |}x}q CQwYx@ =Q =yXN=W
=t= 'OQ=O OQ@ Q=m �XNWt=v |rw� |]N C}@ wr]t `@=D l} OwHw ZQi =@ 17p@=kDt
XNWt C}@ wr]t `@=D uOw@|]N '|DavY KQ] |=ylU} Q |Ov@x@DQ |xr�Ut QO

"CU}v
OQ@ Q=m 18�MRS� VwQ \ki 'nvy=ty xwQoQ} R w |WR=U |=yxwQoQ} R u=}t R=
|=ylU} Q |Ov@x@DQ |xr�Ut pL QO u=wD|t |]QWx@ VwQ u}= R= xm =QJ OQ=Ov
x@ xHwD =@ "OW=@ xOW xO=iDU= XN=W wO R= =yvD xm OQm xO=iDU= |DavY KQ]
u; R= xO=iDU= u=mt= 'Qo}Om} =@ GwR Qy |xOvyOp}mWD |=yXN=W |oDU@=w
C} wrw= xv OwW|t ?=NDv= xv} Ro u} QD?U=vt VwQ u}= QO u}vJty "OQ=Ov OwHw
�T}UB=D� 19 TOPSIS l}vmD 'nvy=ty w |WR=U xwQoQ} R u=}t R= =t "=yxv} Ro
Qw]x@ O}=@ XN=W Qy C}@ wr]t sD} Qwor= u}= R= xO=iDU= QO =Q} R s}OQm ?=NDv= =Q
XN=W l} R= OwHwt VRQ= u} QDy@ |va} "OW=@ �|Wy=m =}� |W}=Ri= CN=wvm}
|xOvvmXNWt u; R= OwHwt VRQ= u} QDO@ w xOw@ u; C@Ft p;xO}= |xOvyOu=Wv
p;xO}= pLx=Q x@ CU}=@|t |@=NDv= |xv} Ro VwQ u}= QO "Ow@ Oy=wN |ivt p;xO}=
xDW=O |ivt p;xO}= pLx=Q R= =Q xrY=i u} QDW}@ p=L u}a QO w OW=@ QDl}ORv C@Ft
=Q s=o Q=yJ xm CU= ?U=vt VwQ l} VwQ u}= 'sD} Qwor= |oO=U Crax@ "OW=@

[19]%OwW|t pt=W
"(Ym�n = ND �W 0m�n) u} Rw T=}kt|@ T} QD=t p}mWD %pw= s=o

"u} Rw T=}kt|@ T} QD=t %Ym�n
"p=tQv VwQ x@ xOWT=}kt|@ T} QD=t %ND

"=yXN=W uRw T} QD=t %W 0m�n
"�A�� w A�+ � |ivt w C@Ft p;xO}= |xv} Ro uOQmXNWt %swO s=o

|=yxv} Ro R= u} Rw T=}kt|@ T} QD=t s=i |xv} Ro |xrY=i |x@U=Lt %swU s=o
"�d�i w d+

i � |ivt w C@Ft p;xO}=
"(cli) p;xO}= pLx=Q x@ xv} Ro |@Uv |m}ORv |x@U=Lt %sQ=yJ s=o

lU} Q \UwDt w KQ] Q@ lU} Q Qy |Q=PoQ}F-=D u=R}t u}}aD �K
|@=} RQ= |L=wv

XN=W wO w xar=]t OQwt KQ] QO xOWu}}aD |@=} RQ= |L=wv xHwD =@ R=i u}= QO
Q@ lU} Q Qy |Q=PoQ}F-=D OYQO u=wD|t lU} Q Qy ẁkw p=tDL= w |Q=PoQ}F-=D u=R}t
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3. Kliem and Ludin
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5. hierarchical structure of risk and uncertainty (HSRU)
6. system dynamic life cycle (SDLC)
7. project risk response planning
8. risk management process (RMP)
9. decision support system (DSS)
10. multiple criteria decision making (MCDM)
11. multiple objective decision making (MODM)
12. multiple attribute decision making (MADM)
13. dimensionless
14. linear programming for multidimensional analysis of prefer-

ences(LINMAP)
15. simple additive weighting method (SAW)
16. hierarchical additive weighting method
17. interactive simple average weighting method
18. mrginal rate of substitution of attributes (MRS)
19. technique for order-preference by similarity to ideal solution

(TOPSIS)
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