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=yO=OQ=Qk u}= QO =tQiQ=m |rY= C}rw�Ut "CU= O=OQ=Qk QO xOW h} QaD xOwOLt QO

"CU= u; |xOwOLt h} QaD u=tR w O=OQ=Qk |=OD@= QO
=tQiQ=m xmCU= u}= Q@ ZQi|L=Q] |=yO=OQ=Qk QO 'xar=]t |=yO=OQ=Qk hqNQ@
'Ovm |L=Q] =Q u; |UOvyt CmQW CU= Q=Qk xm |HwQN pwYLt |=yxYNWt R=
OQwt C=ar=]t |t=tD |L=Q] O=OQ=Qk R= V}B =D O}=@ =tQiQ=m "OQ=O ?U=vt CN=vW
Vv=O |L=Q] VN@ *|HwQN pwYLt x@ C@Uv w OW=@ xO=O s=Hv= =Q OwN R=}v
R= K}LY |xO=iDU= =@ O}=@ |UOvyt CmQW "OW=@ xOQm ?Um |i=m u=v}t]= w
"Ovm |L=Q] =Q =tQiQ=m Q_v OQwt |HwQN pwYLt |UOvyt |=yCw=[k w Vv=O
u=tR |va} 'u; |v=}=B VN@ x@ |L=Q] |=yO=OQ=Qk QO =tQiQ=m |rY= Vr=J =t=
pt=W ,=DOta |v=Qta |=yxSwQB QO |L=Q] |=yO=OQ=Qk |HwQN "OOQo|tR=@ p} wLD
s}D ?}DQD u}O@ "OwW xDiQo p} wLD =tQiQ=m s}D \UwD O}=@ xm CU= |L=Q] |=yxWkv
|=yxWkv xar=]t =@ Ov=wD@ =D OW=@ |L=Q] u=@ R =@ =vW; |O=Qi= R= pmWDt O}=@ =tQiQ=m
QO =tQiQ=m Q_v OQwt |=yxDU=wN uOQm ^=Lr QO '=yxWkv O}}-=D x@ C@Uv |L=Q]
Xk=v CQwYx@ xm |}=yxWkv O}}-=D QO =tQiQ=m s}D x=@DW= "Ovm s=Ok= O=OQ=Qk |xOwOLt
s=Hv= |=yxv} Ry p}tLD w CN=U VN@ x@ C=y=@DW= u}= p=kDv= ?@U 'xOW x}yD
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|DQ=_v |=ywQ}v O=OaD s}_vD QO Q_=v |}=v=wD |L=Q] uDiQo p} wLD QO =tQiQ=m |}=v=wD pw@k p@=k |xOwOLt OQwt QO ji=wD
|}=QH= |=yQ=m sHL =@ ?U=vDt C=ar=]t s=Hv= CkO

|DQ=_v hrDNt |=ysD}; h} QaD x@ R=}v OQwt QO K=Q] u}UOvyt Cv=t[ x@ R=}v K}LY xO=iDU= QO Qw=Wt u}UOvyt u}t[D
|DQ=_v C=WQ=Ro x�=Q= xQwO w CtQi w R=}v OQwt =@ |DL 'xOW s=Hv= |L=Q] G}=Dv CLY G}=Dv xv '|D=ar=]t |=yVwQ w =yQ=R@= R=

|L=Q] R= u=}r=U CWPo C=ar=]t R= xOt; CUO x@

x@ R}v =Q Qo}O |=yxSwQB QO =tQiQ=m |oOv}=tv C}rw�Ut xm CU= Qiv OvJ =} l}
xm CU= |r=L QO u}= "Ov=xSwQB Qy |=QH= Q}oQO Ckwxt}v CQwYx@ w OvQ=O xOya
u; R= |Q=OQ@xQy@ w xSwQB |HwQN pwYLt uDiQo p} wLD pw�Ut =tQiQ=m C}=yv QO
xm |}=yVN@ CN=U |xwLv u=} QH QO umtt |=H =D xm CU= u; QDy@ w CU=
u} QDy@ x@ Ov=wD@ =D OQ}o Q=Qk Ovm |Q=OQ@xQy@ w xO=iDU= u; R= Oy=wN|t xOv}; QO
R= =tQiQ=m RwQx@ `q]= "Ovm |Q=OQ@xQy@ xSwQB |HwQN pwYLt R= umtt pmW
p=L QO pwYLt Cw=iD |xOy=Wt CQwY QO xm OwW|t ?@U xSwQB CN=U OvwQ
KqY= x@ C@Uv CN=U |xQwO u=ty QO OwN Q_v OQwt |xYNWt =@ xSwQB CN=U
|Q}owrH CqmWt KqY= |=Q@ QDW}@ |=yxv} Ry hqD= R= w Ovm s=Ok= =yxYNWt

"Ovm
\UwD xSwQBC} Q}Ot|rY= Ov}=QiGvB R=|m} u=wvax@ xSwQB pQDvm w CQ=_v Ov}=Qi
|=yOv}=Qi xUU-wt u}= "CU= xOW |iQat [39]xSwQB C} Q}Ot |rrtr=u}@ |xUU-wt
'C}i}m 'xv} Ry 'u=tR 'xOwOLt pt=W |rY= |xRwL xO QO =Q xSwQB pQDvm w CQ=_v
hrDNt |=yVN@ |oJQ=Bm} w u=aiv|P 'C=mQ=OD |v=Uv= `@=vt 'lU} Q 'C=]=@DQ=
xOya x@ =Q |}xSwQB |x}r=a CQ=_v |OQi |Dkw ?}DQD u}O@ "Ovm|t s}UkD xSwQB
xSwQB C} Q}Ot hrDNt |=yxRwL QO xSwQB |=QH= CLY Q@ xm CU= u}= `kwD OQ}o|t
|=yxRwL |oOQDUo x@ xHwD =@ xm CU= |y}O@ xD@r= "OW=@ xDW=O pQDvm w CQ=_v
|r=a Q_=v CU= umtt 'xRwL Qy |YYND R=}v x@ xDU@ 'xSwQB C} Q}Ot Cw=iDt
XYND x@ xHwD =@ xvwtv u=wva x@ "Ovm xO=iDU= xRwL u; QO XYNDt O=Qi= R= xSwQB
u}UOvyt R= pwtat Qw] x@ 'xSwQB|L=Q] Qt= QO =yu;CmQ=Wt w xSwQB K=Q] u}UOvyt
u; j@=]D w xSwQB |=QH= C}i}m Q@ CQ=_v C}rw�Ut xm OwW|t xDU=wN xSwQB K=Q]
|xtRq xm CW=O xHwD O}=@ =t= "OvQ}o xOya Q@ '=Q |y=oQ=m CQ=_v =} '|L=Q] =@ =Q
pL=Qt C} Q}Ot CN=U � xYk=vt � |L=Q] p} wLD VwQ QO xSwQB K}LY |=QH=
u}= "CU=tQiQ=m \UwD 'xSwQB |x}r=a CQ=_v pt=W 'xSwQB CN=U w |L=Q] hrDNt
u}UOvyt \UwD xOW s=Hv= |=y|L=Q] C=y=@DW= RwQ@ CQwY QO XwYNx@ Qt=
u}UOvyt x@ x}r=a CQ=_v |Q=Po =w "OyO|t u=Wv =Q OwN xSwQBCN=U OvwQ QO K=Q]
xSwQB |=QH= Q@ CQ=_v u}L QO K=Q] u}UOvyt `i=vt |kqD RwQ@ ?@U ,qta K=Q]
x=Qm = |L=Q] QO |r=tDL= C=y=@DW= VQ}PB w |}=U=vW R= K=Q] CmQW ,qta w OwW
u}vJty "OwW pkDvt |Q=OQ@xQy@ R=i =@ C=y=@DW= u}= CU= umtt w CW=O Oy=wN
w CU= |L=Q] ,=DOta 'K=Q] u}UOvyt |=yCmQW XYND xm CW=O xHwD O}=@
w xSwQB C} Q}Ot QO sRq ?Q=HD w =yXYND Ok=i |UOvyt |=yCmQW R= |Q=}U@
`kwD =yCmQW u}= R= |Q=}U@ R= u=wD|tv ?}DQD u}O@ "OvDUy x}r=a CQ=_v s=Hv=

uDiQo p} wLD x@ Qw@Ht =tQiQ=m w CW=O Oy=wNv =Q OwN |DQ=_v C=OyaD ?U=vt
|=Q@ xO=t; |=yVN@ uDiQo p} wLD QO Q}N-=D =} xOWv CQ=_v |}=QH= |=yVN@
w =tQiQ=m u}@=t}i O=OQ=Qk QO xm CU= syt Q=}U@ Qt= u}= u}vJty "CU= CQ=_v
w =y|Q}oxR=Ov= 'C=W}=tR; '=yO}OR=@ pt=W� R=}v OQwt |DQ=_v hrDNt |=ysD}; Q_=v
h} QaD |DQ=_v |=yVQ=Ro |x�=Q= |xQwO w CtQi u}vJty w �O=vU= j@=]D w xar=]t
|=yO=OQ=Qk QO ^=Lr p@=k |rY= OQ=wt 1 pwOH QO "O}=}@ O=OQ=Qk s=t[v= x@ w OwW
xHwD =@ "CU= xOW xU}=kt EL@ OQwt *|O=OQ=Qk |xv}tR xU R= l} Qy =@ \@DQt
l} Qy QO Cw=iDt |O=OQ=Qk |=y|OvtR=}v jkLD 'xOW xQ=W= |}x}=B |=yCw=iD x@
|=Q@ s=y@= O=H}= uwO@ 'u=Uty O=OQ=Qk l} ?r=k QO w |O=OQ=Qk |=yxv}tR u}= R=
u=wD|tv ?}DQD u}O@ "Ow@ Oy=wN Q=wWO Q=}U@ EL@t \rN R= R}yQB w O=OQ=Qk u=mQ=
|R} Qxt=vQ@ w C} Q}Ot u=tR=U \UwD xOW x}yD u=Uty O=OQ=Qk xm CW=O Q=_Dv=
"OW=@ CtON ẁv xU u}= x@ \w@ Qt |=yO=OQ=Qk |=y|OvtR=}v |t=tD |wo@=wH
=@ u=Um} OQwNQ@ xm OwW|t xOy=Wt ,qta O=OQ=Qk hrDNt |=yOv@ |xar=]t =@
Ea=@ ,qta u=Uty O=OQ=Qk u}= QO xv}tR Qy QO xOW xQ=W= hrDNt |=yxeOeO
R= s=OmI}y QO xOW u=}@ |=y|OvtR=}v jkLD QO xOW x}yD *u=Uty O=OQ=Qk xm xOW

"OW=@v jiwt |O=OQ=Qk |=yxv}tR

CN=U Q=mv=t}B u=Uty O=OQ=Qk "2"2
u}= |rY= |=yVr=J R= 'u=Uty O=OQ=Qk u}= |UQQ@ x@ j}kLD u}= uqm OQm} wQ =@
&|DrwO |=tQiQ=m |=Q@ |rk=OLh}=_w u}}aD "1 OQm xQ=W= OQwt wO x@ u=wD|t O=OQ=Qk
xOya x@ =Q xSwQB C} Q}Ot xm CN=U |=yxSwQB |x}r=a CQ=_v u}@ R}=tD sOa "2
C=YNWt j@=]D w =QH= C}i}m Q@ CQ=_v xm =yxSwQB u}= |y=oQ=m CQ=_v w OQ=O

"CU= Q=OxOya =Q |L=Q] CN=U C=YNWt =@ =QH=
=tQiQ=m w Q=mv=t}B u}@ s}kDUt \=@DQ= ,qta xm CU= |}xvwox@ O=OQ=Qk u}= O=it
xOW h} QaD OwOLt Q=}U@ CQwYx@ u; QO �CN=U Q=mv=t}B O=OQ=Qk |rY= u}iQ]�
KQ] Q}Ot =}� =tQiQ=m w Q=mv=t}B u}@=t}i |O=OQ=Qk C=]=@DQ= |t=tD ,=@} QkD w CU=
VN@ ?}DQD u}O@ "OQ}o|t CQwY xSwQB Q_=v j} Q] R= �=tQiQ=m |xOv}=tv u=wvax@

"CU= xOW pkDvt xSwQB Q_=v x@ =tQiQ=m C=Q=}DN= w h}=_w R= |yHwD p@=k
CU= Qt= u}= u}@t R}v |v=Qta hrDNt |=yxSwQB R= jkLt |v=O}t C=ar=]t
CN=U Q=mv=t}B u=Uty O=OQ=Qk T=U=Q@ xm |v=Qta |=yxSwQB R= |Q=}U@ QO xm
R= pmWDt OQ=wt R= |Q=}U@ QO w lJwm Q=}U@ =tQiQ=m |xvO@ 'Ovvm|t C}r=ai

5



"""|
v=Qta

|=y
xSwQ

B|
=QH=

Q=DN
=U|

m}t
=v}O

p}rL
DxrtH R= "s}DUy u=yH K]U QO |v=Qta |=yxSwQB QO xOt; OwHw x@ CqmWt

OQm xQ=W= [43]|:r}O w utD}; \UwD xOW s=Hv= j}kLD x@ u=wD|t xOW s=Hv= C=k}kLD
sOaVr=J '|rwrat w Cra Q=Owtv ltm =@ |r}rLD |UQQ@ ut[ 2016 p=U QO xm
u}= O=H}= |rY= pra '|@ wvH |=k} Qi; QO u=Q=mv=t}B \UwD C=OyaD x@ |Ov@|=B
x@ |rwrat w Cra |=yQ=Owtv R= '[44]Qo}O |k}kLD QO "OvOQm |}=U=vW =Q Vr=J
"CU= xOW xO=iDU= =yxSwQB QO Qw=Wt w =tQiQ=m u}@ pt=aD |xwLv |R=UpOt Qw_vt
QO u=Q=mv=t}B Q}N-=D p}rLD Qw_vtx@ |rwrat w Cra |=yQ=Owtv R= [45]Rw}t= w T=O
Cra |=yxNQJ R= Qo}O |OQ@ Q=m QO "Ov=xOQm xO=iDU= Ovy QO |v=Qta |=yxSwQB
QO CW=Oy@ Ow@y@ |=yCU=}U Q}F-=D [46]QvQD w OQ=ov}r 2017 p=U QO |rwrat w
"OvO=O Q=Qk |UQQ@ w p}rLD OQwt =}r=QDU= QO =yu; OQmQ=m Q@ =Q |v=tDN=U u=QoQ=m
OQwt [47]u=Q}= |v=Qta |=yxSwQB QO Q}N-=D p}rLD |=Q@ 2017 p=U QO =yQ=Owtv u}=
u} QDW}@ xm |rt=wa u=wva x@ |v=Uv= |wQ}v =@ \@DQt pt=wa w xDiQo Q=Qk xO=iDU=
Q=DN=U |m}t=v}O w |i}m C}y=t x@ xHwD =@ "CU= xOW |iQat OvQ=O =Q |Q=PoQ}F-=D
CN=U � xYk=vt � |L=Q] VwQ x@ xOW p} wLD |twta |v=Qta |=yxSwQB |=QH=
w Cra |xNQJ Q=Owtv p}rLD |i}m C}r@=k R= xO=iDU= j}kLD u}= QO 'QwWm QO

"CU= xOW ?=NDv= j}kLD |rY= Q=R@= u=wvax@ |rwrat

|=yxSwQB QO |rwrat w Cra |=yxNQJ |}=U=vW "4
CN=U � xYk=vt � |L=Q] |twta

|xH}Dv j}kLD u}= QO hrDNt |=yQ}eDt u}@ xOW |}=U=vW *|rwrat w Cra \@=wQ
|atHD CN=vW w xO=iDU= OQwt u=Uty O=OQ=Qk wO |=yOv@ |UQQ@ w |}=U=vW
QO CN=U � xYk=vt � |L=Q] |twta |=yxSwQB Q@ sm =L \@=wQ R= xOW ?Um
OvJ QO =yxSwQB u}= QO pe=W u=Q=mv=t}B w Qw=Wt u}UOvyt 'u=}=tQiQ=m =@ pt=aD
|rwrat w Cra \@=wQ j}kLD u}= QO xOW s=Hv= |UQQ@ T=U=Q@ "CU= Q}N= p=U
QwWm QO CN=U Q=mv=t}B w |}xQw=Wt C=tON u=Uty |=yO=OQ=Qk |xOvyOpmW
Qw=Wt u}UOvyt |=yCmQW w |DrwO |=tQiQ=m OQmQ=m 6xOv}=Ri |m}t=v}O |=yxNQJ
|m}t=v}O |=yxNQJ u}= xt=O= QO "CU= xOQw; OwHw x@ =Q |v=Qta |=yxSwQB K=Q]

"Ov=xDiQo Q=Qk |UQQ@ w EL@ OQwt

|DrwO |=tQiQ=m |}=Q=m |xOv}=Ri |xNQJ "1"4
|=yxSwQB QO |DrwO |=tQiQ=m |}=Q=m OQwtQO xOW |}=U=vW |rwrat w Cra \@=wQ
|rwrat w Cra |xOv}=Ri |xNQJ ?r=k QO |twta CN=U � xYk=vt � |L=Q]
=}� |DrwO |=tQiQ=m |}=Q=m xOW |}=U=vW |xNQJ QO "CU= xOW x�=Q= 1 pmW QO
u}= QO u=Q=Pouwv=k s}tYD Q@ Q=PoQ}F-=D pt=al} u=wvax@ =yxSwQBC} Q}Ot QO �|twta
=yxSwQB C} Q}Ot QO |DrwO VN@ |=tQiQ=m |}=Q=m xJQy "CU= xOW |}=U=vW xv}tR
C} Q}Ot QO |DrwO |=tQiQ=m |}=v=wD w |}=Q=m R= |QDy@ CW=OQ@ Q=Pouwv=k 'OW=@ QDW}@
QO |DrwO |=tQiQ=m |=Q@ |QDW}@ Vkv uwv=k QO ?}DQDu}O@ "CW=O Oy=wN =yxSwQB
?Q=HD |DrwO |=tQiQ=m xH}DvQO w CiQo Oy=wN Q_v QO =yxSwQB |=QH= C} Q}Ot
|=tQiQ=m |}=Q=m V}=Ri= Ea=@ Qt= u}= xm OQm Oy=wN ?Um xv}tR u}= QO |QDW}@
u}= xOv}=Ri |=yxNQJ |=yxYNWt R= |m} "OwW|t =yxSwQB C} Q}Ot QO |DrwO
w Cra \@=wQ sw=OD 'OW=@ x=Qty V}=Ri= =@ =yxNQJ u}= QO |Q}eDt Q=Okt Qo = xm CU=
'TmaQ@ &OwW|t Q}eDt u; QDW}@ V}=Ri= ?@U =yxNQJ u}= QO =yQ}eDt u}@ |rwrat
|rwrat w Cra \@=wQ sw=OD 'OW=@ x=Qty Vy=m =@ =yxNQJ u}= QO |Q}eDt Q=Okt Qo =

|xOya R= |@ wN x@ Ovv=wD@ '=yu; x@ xSwQB |L=Q] VN@ |Q=Po =w OwHw =@ xm CW=O
"Ov};Q@ xSwQB |x}r=a CQ=_v s=Hv=

|=Q@ CN=U � xYk=vt � |L=Q] p} wLD VwQ R= xO=iDU= C=}[Qi R= |m}
pL=Qt C} Q}Ot |=Q@ =tQiQ=m VN@ QO |i=m |D} Q}Ot |}=v=wD OwHw xSwQB |=QH=
Ok=i =tQiQ=m xJv=vJ ?}DQD u}O@ "CU= �x}r=a CQ=_v pt=W� xSwQB |=QH= hrDNt
p} wLD |=yVwQ xm OwW|t x}YwD 'OW=@ xSwQB |=QH= C} Q}Ot |=Q@ sRq |}=v=wD
OwW ?=NDv= =QH= |=Q@ 4Qw=Wt u=t}B Q}Ot =} 3lU} Q QO u=t}B Q}Ot Ovv=t |Qo}O
\UwD xOW QWDvt |=tvy=Q QO p} wLD hrDNt |=yVwQ OQwtQO QDW}@ C=L}[wD�
xm |O=Qi= R= xSwQB C} Q}Ot QO |iQ] R= =D '�CU= |UQDUO p@=k [40] CMAA

|iQ] R= w OwW xO=iDU= OvQ=O xSwQB |=QH= C} Q}Ot QO |r@k |x@ QHD w XYND
QDW}@ xJQy Ow@y@ CyH QO '|y=oQ=m Q_=v w |r=a Q_=v u}@ `i=vt |kqD R= 'Qo}O

"O}; pta x@ |Q}owrH 'xSwQB |=QH= OvwQ

p}rLD |=Q@ |Q=R@= '|rwrat w Cra |xNQJ Q=Owtv "3
=ysDU}U |m}t=v}O Q=DN=U |i}m

|DWoR=@ |=yxNQJ |}=U=vW QO syt |Q=R@= 5|rwrat w Cra |xNQJ |=yQ=Owtv
Q=DN=U p}rLD |=Q@ xO=iDU= QO |O=} R |xk@=U w Ov=xO}J}B |=ysDU}U QO OwHwt
O=H}= pra OQwtQO KQ]t C=}[Qi |UQQ@ Qw_vtx@ =yQ=Owtv u}= [37]"OvQ=O =ysDU}U
|=yxNQJ|iQat w 'O=Qi= w |Q=m |=yxwQo Q@ sm =L |Qmi Q=DN=U|}=U=vW 'CqmWt
OwHw =@ [37]"OvwW|t xO=iDU= 'OvwW|t xDN=vW CqmWt O=H}= pw�Ut xm |DWoR=@
p}rLD x@ Ov=wD|t =yQ=Owtv u}= R= xO=iDU= 'xO=U u=tr= OvJ R= =yQ=Owtv u}= p}mWD
xDU@=w |=yQ}eDt R= pmWDt =yQ=Owtv u}= "Ovm |v=w=Qi ltm xO}J}B |=yQ=DN=U
Q}eDt u=m}B |=OD@= QO "CU= |rwrat w Cra |=yu=m}B =@ xOW pYDt 'Qo}Om} x@
=yQ}eDt \=@DQ= "OQ=O Q=Qk Q}PB Q}F-=D =} pwrat Q}eDt u=m}B |=yDv= QO w Q=PoQ}F-=D Cra
Twmat Q}F-=D |vat x@ |ivt Ctqa w s}kDUt Q}F-=D |vat x@ C@Ft Ctqa =@
QO OwHwt |rwrat w Cra |=yxNQJ |}=U=vW =yQ=Owtv u}= |rY= C} Rt "CU=
QO xO}J}B |=yQ=DiQ O=H}= QO =yxNQJ u}= VvmQOv= |xwLv p}rLD w =ysDU}U
xO}J}B u=yH |R=UpOt w |tDU}U QmiD� ?=Dm R= sHvB pYi "CU=ysDU}U
=yu; |=yOQ@ Q=m w =yQ=Owtv u}= OQwtQO p}YiD x@ [37]utQDU= xDWwv �l}t=v}O w

"CU= xO=O K}[wD
|tm |Q=R@= ?r=k QO |rwrat w Cra |xNQJ |=yQ=Owtv R= xO=iDU= xJQo =
|Q=}U@ QO CU= Q}PBu=mt= =ysDU}U |xO}J}B |=yQ=DiQ |v}@V}B w p}rLD |=Q@
w Cra |=yQ}eDt |R=U|tm OvwQ R= u=v}t]= sOa OQ=wt QO XwYNx@ 'OQ=wt R=
=} �xR}ov= u=R}t w xkqa u=R}t 'CQ=yt u=R}t Ovv=t |}=yQ}eDt |=Q@ ,qFt� |rwrat
xm |OQ=wt QO R}v w [41]|rwrat w Cra |=yQ}eDt \@=wQ |=Q@ |a@=D uDi=} *|Q=wWO
CQwY sDU}U xOv}; Q=DiQ |v}@V}B xv w xDWPo Q=DiQ |UQQ@ |=Q@ sDU}U p}rLD
QO "OwW|t xO=iDU= =} wB |=ysDU}U Q=DiQ |i}m p}rLD QO =yQ=Owtv u}= R= 'OQ}o|t
w |twyit p}rLD QO Q=R@= u}= R= xO=iDU= x@ |O=} R p=@k= Q}N= |=yp=U QO u=}t u}=
|=yC}r@=k |UQQ@ =@ '2016 p=U QO xOW s=Hv= j}kLD QO "CU= xOW =yxSwQB |i}m
p}rLD QO =Q=m |Q=R@= u=wvax@ Q=R@= u}= R= xO=iDU= '|rwrat w Cra |=yQ=Owtv |r}rLD
QO uwvm =D xm =yxSwQB hrDNt u=aiv|P \@=wQ R= |W=v |Q=DN=U |xO}J}B p�=Ut

[42]"CU= xOW O=yvW}B 'xOW xHwD u; x@ QDsm =yxSwQB CqmWt p}rLD
|i}m p}rLD |=Q@ |rwrat w Cra |=yQ=Owtv OQ@ Q=m Oy=W =t= Q}N= |=yp=U QO

6



1/
1|

xQ=t
W'

36
�2

|xQ
wO'

�13
99

Q=y@
�h

}QW
u=Qt

a|
UOv

yt

"K=Q] |=yCmQW |}=v=wD |rwrat w Cra |xOv}=Ri |xNQJ "3 pmW

u=mt= |DrwO |=tQiQ=m |}=Q=m sOa x@ xHwD =@ "OQ}ov CQwY '=QH= R=i QO xJ w
p} wLD u=mt= w hQ] l} R= xSwQB |HwQN pwYLt |=y|OvtR=}v CUQO h} QaD
xHwD =@ 'Qo}O |wU R= "CW=O Oy=wNv OwHw Qo}O hQ] R= xOW s=Hv= |L=Q] uDiQo
QO p}=tD u}= xSwQB |=QH= Q@ CQ=_v w C} Q}Ot QO K=Q] u}UOvyt Vkv V}=Ri= x@
R= |W=v CqmWt VQ}PB R= u=mtq=|DL xm Ot; Oy=wN OwHw x@ K=Q] u}UOvyt
Q@ |@U=vt CQ=_v Q=_Dv= u=wD|tv?}DQDu}O@ "Ovvm |r=N xv=WCN=U R=i QO |L=Q]
u}UOvyt R=}v T=UL= uOW sm ?@U ,qta Qt= u}= "CW=O xOW s=Hv= |=y|L=Q]
Vy=m =@ xH}DvQO w OwW|t OwN |=y|L=Q] OvwQ QO OwHwt C}a[w Ow@y@ x@ K=Q]
C=y=@DW= V}=Ri= "O@=}|t V}=Ri= |L=Q] R= |W=v C=y=@DW= '|L=Q] s=Hv= CkO
|=QH= C}i}m Vy=m u}vJty w xv} Ry w u=tR V}=Ri= Ea=@ OwN xSwQB QO |L=Q]
O}OWD ?@U OwN =yxSwQB |=QH= OvwQ QO hrDNt CqmWt O=H}= "OwW|t xSwQB
lr=t w |rY= pw�Ut u=wvax@ '|DrwO VN@ |}=Q=m uOw@ u}}=B R= Q=Pouwv=k CW=OQ@

"OwW|t 'xSwQB

|L=Q] |=yCmQW |}=v=wD |xOv}=Ri |xNQJ "3"4
s=Hv= p}rO x@ xOW s=Hv= |=y|L=Q] K]U Ow@y@ x@ K=Q] |=yCmQW R=}v T=UL=
T=UL= V}=Ri= Ea=@ '|L=Q] s=Hv= QO CkO V}=Ri= C=R=wtx@ '?U=vt CQ=_v
sra CiQW}B =@ ?U=vDt OwN |=yC}r@=k w |}=v=wD V}=Ri= x@ |L=Q] |=yCmQW
CLD |Qo}O |xOv}=Ri |xNQJ p}mWD ?@U Qt= u}= "OwW|t =}vO QO |SwrwvmD w
"OwW|t xSwQB |xOv}=Ri |xNQJC=R=wtx@|L=Q]|=yCmQWp}Uv=DB |xNQJu=wva
R=}v T=UL= Vy=m p}rOx@ |L=Q] |=yCmQW p}Uv=DB Vy=m Qox}HwD xNQJ u}=
3 pmW QO "CU= u=tR QwQt x@ xOW s=Hv= |=y|L=Q] Ow@y@ x@ |L=Q] |=yCmQW

"CU= xOW xO=O V}=tv |rwrat w Cra |xNQJ u}=

CN=U � xYk=vt � |L=Q] |=yxSwQB l}t=v}O p}rLD "5
|}=Q=m uDW=Oxov u}}=B QO QF-wt w p=ai |}=yxNQJ 'jwi |xOW |}=U=vW |xNQJ xU

"|DrwO |=tQiQ=m |}=Q=m |rwrat w Cra |xOv}=Ri |xNQJ "1 pmW

"xSwQB |L=Q] |rwrat w Cra |xOv}=Ri |xNQJ "2 pmW

|}=Q=m |xOv}=Ri |xNQJ QO xJv; =t= "OwW|t =yQ}eDt u; QDW}@ Vy=m ?@U OwHwt
u}O@ "CU= xOv}=Ri u=} QH u}= QO xOvy=m u=} QH OQwN|t sWJ x@ |DrwO |=tQiQ=m
x@ C@UvQ=Pouwv=k CW=OQ@ uOW |ivt ?@U |DrwO |=tQiQ=m u}}=B |}=Q=m xm |vat
|DrwO |=tQiQ=m Vkv =D xOW ?@U Qt= u}ty "CU= xOW |DrwO |=tQiQ=m |}=Q=m
|DrwO |=tQiQ=m xH}DvQO w OwW xDiQo Q_v QO nvQsm uwv=k QO =yxSwQB C} Q}Ot QO
QO |i=m ?Q=HD ?Um sOa "Ovm ?Um x@ QHD w OwW OQ=w =yxSwQB C} Q}Ot QO QDsm
xH}DvQO w xSwQB C} Q}Ot QO |rta Vv=O ?Um sOa ?@U OwN =yxSwQB C} Q}Ot
?U=vt h} QaD sOa "OwW|t =yxSwQB C} Q}Ot QO |DrwO |=tQiQ=m |}=Q=m Vy=m
|L=Q] uDiQo p} wLD CUQO QO |}=v=wD sOa 'xSwQB QO =tQiQ=m |=y|OvtR=}v w xSwQB
?U=vDt u}t-=D w =QH= |R} Qxt=vQ@ |}=v=wD sOa w K=Q] u}UOvyt \UwD xOW s=Hv=
|=tQiQ=m u}}=B |}=Q=m R= GDvt OQ=wt xrtH R= xSwQB |=QH= |=Q@ R=}v OQwt |xHOw@
CN=U � xYk=vt � |L=Q] p} wLD VwQ x@ xOW =QH= |=yxSwQB C} Q}Ot QO |DrwO

"CU=

xSwQB |L=Q] |xOv}=Ri |xNQJ "2"4
|=yxSwQB QO |L=Q] |xOv}=Ri |xNQJ OQwtQO xOW |}=U=vW |rwrat w Cra \@=wQ
\@=wQ T=U=Q@ "CU= xOW x�=Q= 2 pmW QO |DrwO CN=U � xYk=vt � |L=Q]
|=tQiQ=m u}}=B |}=Q=m R= Q=Pouwv=k CW=OQ@ 'xOv}=Ri |xNQJ u}= QO xOW |}=U=vW
VkvV}=Ri= "CU= xOW xSwQBC} Q}Ot QO K=Q] u}UOvytVkv uOwRi=?@U |DrwO
OwW|t ?@U ,qta |DrwO |=tQiQ=m u}}=B |}=Q=m w hQ] l} R= K=Q] u}UOvyt
|L=Q] R=i QO xJ 'xOW s=Hv= |=y|L=Q] w K=Q] Q=m OvwQ Q@ |@U=vt CQ=_v xm
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QO =yxSwQB C} Q}Ot `[w Ow@y@ x@ C@Uv '�xSwQB C} Q}Ot QO K=Q] u}UOvyt
OwHwt `[w QO |DrwO |=tQiQ=m u}}=B |}=Q=m OwHw =@ xD@r= "Ovm ltm COtOvr@
Vkv Vy=m w |DrwO |=tQiQ=m Vkv V}=Ri= ZLt x@ xm CW=O `kwD u=wD|tv
OvtR=}v OwN Qt= u}= xmr@ "O@=} Ow@y@ =yxSwQB C} Q}Ot C}a[w K=Q] u}UOvyt
|}=Q=m V}=Ri= Q@ u; Q}F-=D w |DrwO u=}=tQiQ=m |x@ QHD |H} QOD V}=Ri= w u=tR CWPo

"CU=yu;
|Q=RoQ@ 'xO=iDU= OQwt u=Uty |=yO=OQ=Qk w u}v=wk Q}}eD Q=vm QO 'u=}t u}= QO
V}=Ri= x@ Ov=wD|t |DrwO u=}=tQiQ=m |=Q@ xSwQB C} Q}Ot ?U=vt |WRwt; |=yxQwO
xOW xO=}B |=yxSwQB |=QH= C} Q}Ot Ow@y@ OvwQ `} QUD w |DrwO u=}=tQiQ=m |}=Q=m
O}=@ xDmv u}= x@ u}vJty "Ovm ltm CN=U � xYk=vt � |L=Q] p} wLD VwQ x@
=yC}r@=k R= O}=@ xSwQB jiwt u=Q}Ot 'xSwQB C} Q}Ot Vv=O uDW=O Q=vm QO xm OQm xHwD
u}= |}=U=vW "OvW=@ Q=OQwNQ@ R}v xSwQB C} Q}Ot |=Q@ sRq |OQi |=yxYNWt w
C} Q}Ot QO |DrwO u=}=tQiQ=m |}=Q=m |@=} RQ= |=yQ=mwR=U |Q=QkQ@ R= xO=iDU= =@ Qt=
xSwQB C} Q}Ot |=Q@ ?U=vt |=yC}r@=k xm |v=}=tQiQ=m R= OOHt |xO=iDU= w =yxSwQB
Qt= `} QUD QO Ov=wD|t 'C=YNWt u}= Ok=i |DrwO u=}=tQiQ=m uDW=Po Q=vm w OvQ=O
|@=} RQ= |=yQ=mwR=U |Q=QkQ@ u}vJty "OW=@ OvtOwU Q=}U@ =yxSwQB C} Q}Ot Ow@y@
|=Q@ ?U=vt |=yC}r@=k xm |rvUQB |}=U=vW |=Q@ '=tQiQ=m VN@ pvUQB |=yC}r@=k
|=Q@ Qo}O |WwQ 'OvQ=O =Q |DrwO |v=Qta |=yxSwQB |}=tQiQ=m u=wvax@ uOW ?=NDv=

"CU= |DrwO |=tQiQ=m |}=Q=m K]U V}=Ri=

|Q}oxH}Dv "6
p} wLD |v=Qta |=yxSwQB QO xO=iDU= OQwt u=Uty |=yO=OQ=Qk =OD@= j}kLD u}= QO
xDiQo Q_v QO Q=DN=U CqmWt Q_vt R= CN=U � xYk=vt � |L=Q] VwQ x@ xOW
TBU "CiQo Q=Qk |}=U=vW w |UQQ@ OQwt xSwQB |=QH= hrDNt u=mQ= pt=aD QO xOW
p} wLD VwQ T=U=Q@ =yxSwQB |=QH= \}Lt QO OwHwt |rwrat w Cra |=yxNQJ
u}v=wk C}a[w R= xDiQo CQwY CN=vW x@ xHwD =@ 'CN=U � xYk=vt � |L=Q]
'u=}=tQiQ=m =@ pt=aD QO u}vJty w ẁ[wt C=}@O= |UQQ@ 'u=Uty |=yO=OQ=Qk w
p}mWD Q}N= |=yp=U QO hrDNt |twta |=yxSwQB u=Q=mv=t}B w Qw=Wt u}UOvyt
ha[ |}xW} Q pra =OD@= 'xOW |}=U=vW |rwrat w Cra |=yxNQJ p}rLD =@ "OW
CN=U � xYk=vt � |L=Q] VwQ x@ xOW xO=O p} wLD |v=Qta |=yxSwQB C} Q}Ot QO
"OW O=yvW}B OwHwt `[w Ow@y@ |=Q@ QF-wt |rQDvm |=yQ=mwR=U TBU w |}=U=vW
u}UOvyt Vkv Vy=m xH}DvQO w '=yxSwQB C} Q}Ot QO |DrwO |=tQiQ=m Vkv V}=Ri=
u=}=tQiQ=m |=Q@ xSwQB C} Q}Ot |WRwt; |=yxQwO |Q=RoQ@ '=yxSwQB C} Q}Ot QO K=Q]
R= |DrwO |=yxSwQB u=}=tQiQ=m |}=Q=m |@=} RQ= ?U=vt |=yQ=mwR=U uO=OQ=Qk w |DrwO

"CU= j}kLD u}= QO xOW O=yvW}B Ow@y@ Q=mwR=U xU xrtH

x@ CqmWt "OvDUy CN=U � xYk=vt � |L=Q] VwQ x@ |v=Qta |=yxSwQB |=QH=
QwWm QO CN=U � xYk=vt � |L=Q] |v=Qta |=yxSwQB R= |Q=}U@ QO xOt; OwHw
u}= uOw@ p=ai O} -wt =yxSwQB |=QH= C}i}m Vy=m w xv} Ry w u=tR V}=Ri= Q_v R=
=D =yxNQJ u}= xm CW=O xHwD O}=@ xD@r= "CU=yxSwQB QO |rwrat w Cra |=yxNQJ
wQ@ wQ 7xOvvm p}OaD |=yC}OwOLt =@ xm OQm Ovy=wN pta xOv}=Ri CQwYx@ |v=tR
QwYDt Vkv pk=OL '|}=v=wD pk=OL '|}=Q=m pk=OL K]U x@ uOW l}ORv "OvwWv
pt=wa xrtH R= xSwQB C} Q}Ot QO |L=Q] |=Q@ QwYDt Vkv QFm =OL =} =tQiQ=m |=Q@
xOW |}=U=vW |xOv}=Ri |=yxNQJ sw=Ot |wQV}B `v=t xm OvDUy xOvvm p}OaD

"OvwW|t
C} Q}Ot QO xOt; OwHw x@ O=} R CqmWt x@ Vvm =w QO ,qta Q}N= |=yp=U QO
|=yu=tR=U R= |Q=}U@ p}=tD 'CN=U � xYk=vt � |L=Q] VwQ x@ =yxSwQB |=QH=
C=}�RH x@ =tQiQ=m OwQw OvtR=}v xm VwQ u}= R= xSwQB |=QH= VwQ Q}}eD x@ |twta
8�DB� CN=U � |L=Q] Q@ |vD@t xSwQB p} wLD |=yVwQ x@ 'CU= xSwQB |L=Q]
R=}v Qw=Wt u}UOvyt R= xO=iDU= u}vJty w |L=Q] C=}�RH x@ =tQiQ=m OwQw x@ xm
C} Q}Ot QO K=Q] u}UOvytVkv�Vy=m =@ ,qta xr�Ut u}= "CU= xOW 'OQ=O |QDsm
w |HQ=N |rt=a u=wva x@ 'xOvR=U � K=Q] Q=mv=t}B x@ Vkv u}= |Q=Po =w w �xSwQB
OQm xHwD Qt= u}= x@ O}=@ xD@r= "CU= xOQm pta |rwrat w Cra |xNQJ Qop}OaD
C=mv CN=U � |L=Q] VwQ Q@ |vD@t xSwQB p} wLD |=yVwQ R= xO=iDU= QO xm
Ea=@ Ov=wD|t =yu; x@ xHwD sOa xm OQ}o Q=Qk Q_v Ot O}=@ =tQiQ=m hQ] R= |tyt
"OwW xSwQB |HwQN CqwYLt w xSwQB |=QH= OvwQ QO Qo}O |O=}v@ CqmWt RwQ@
R=}v OQwt |=y|HwQN w j}kO C=YNWt R= =tQiQ=m pt=m CN=vW 'xvwtv u=wvax@
w |L=Q] |r@k ?Q=HD =@ u=Q=mv=t}B OwHw w xSwQB h} QaD u=tR QO xSwQB pwYLt

"CU= p} wLD VwQ ẁv u}= R= xO=iDU= |O}rm C=mv R= x@=Wt |=yxSwQB CN=U
R= |Q=}U@ |HwQN pwYLt C=YNWt u}}aD u=mt= sOa =@ ?}DQD u}O@
QO |r@k ?Q=HD =@ |v=Q=mv=t}B uOw@v TQDUO QO w |L=Q] p}tmD R= V}B =yxSwQB
|Q=}U@ QO CN=U � |L=Q] VwQ R= xO=iDU= 'x@=Wt |=yxSwQB CN=U w |L=Q]
CN=U � xYk=vt � |L=Q] p} wLD VwQ R= xO=iDU= w CU}v umtt =yxSwQB R=
|twta |v=Qta |=yxSwQB R= |Q=}U@ |=QH= QO KQ]t p} wLD VwQ u=wvax@ u=vJty
xYk=vt � |L=Q] p} wLD VwQ QO =yxSwQB |=QH= \}Lt Q}}eD "CU= QwWm QO
w =tQiQ=m |}=Q=m Vy=m CyH QO u; QO |rai |xOv}=Ri |xNQJ xm CN=U �
|m} '|}=Q=m V}=Ri= CyH QO xOv}=Ri |xNQJ x@ 'CU= p=ai |L=Q] |=yCmQW
'xOW |}=U=vW |=yxNQJ QO OwHwt |=yQ}eDt u=}t QO "CU=WoxQo |=yQ=my=Q R=
�xSwQB C} Q}Ot QO K=Q] u}UOvyt Vkv� w �|DrwO |=tQiQ=m Vkv� |=yQ}eDt
=@ |}=vW; w ?U=vt VRwt; =@ Q=Pouwv=k xm OvDUy |rQDvm |=yQ=mwR=U xrtH R=
CN=U � xYk=vt � |L=Q] |=yxSwQB C} Q}Ot |rwrat w Cra |xNQJ Q@ u; Q}F-=D
Q=PoQ}F-=D |rQDvm pt=wa u=wva x@ 'O}OH u}v=wk `[w =@ "Ovm =i}= |O}rm Vkv Ov=wD|t
Twmat =@ Ov=wD|t Q=Pouwv=k 'xOW |}=U=vW |rwrat w Cra |=yxNQJ R= GQ=N

=yCWwv=B
1. project delivery method

2. design-bid-build (DBB)
3. construction manager at risk
4. construction manager as advisor
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5. causal loop diagrams
6. reinforcing
7. balancing
8. design-build (DB)
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