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+HUHGLWHU VSDVWLN SDUDSOHML �+63� KHWHURMHQ
|]HOOLN J|VWHUHQ ELU KDVWDOÕNWÕU� $OW HNVWUHPLWH�
OHUGH LOHUOH\LFL VSDVWLVLWH YH KDILI J�o ND\EÕ LOH
NDUDNWHUL]HGLU� 'L÷HU DGÕ LOH 6WUXPSHOO¶LQ
IDPLOL\DO VSDVWLN SDUDSOHMLVL RODUDN DQÕODQ EX
KDVWDOÕN LON NH] ���� \ÕOÕQGD 6HHOLJPXOOHU
WDUDIÕQGDQ UDSRU HGLOPLúWLU��

%DWÕ 1RUYHo¶ WH NRPSOLNH GRPLQDQW +63
SUHYDODQVÕ ������������� UHVHVLI úHNOLQLQ
SUHYDODQVÕ ����������� RODUDN VDSWDQPÕúWÕU�
2WR]RPDO GRPLQDQW úHNOL EDúODQJÕo \DúÕQD J|UH
GDKD VÕN J|U�OHQ WLS ROXS� �� \DúÕQGDQ |QFH
EDúOD\DQD 7LS �� �� \DúÕQGDQ VRQUD EDúOD\DQD
7LS � GHQLOPHNWHGLU� $OW HNVWUHPLWHOHUGH
VSDVWLVLWH� GHULQ WHQGRQ UHIOHNVOHULQGH DUWÕú�
SDWRORMLN UHIOHNV P�VEHWOL÷L \DQÕVÕUD +63 7LS �¶
GH �VW HNVWUHPLWHOHUGH GH Q|URORMLN EXOJXODU
J|U�OHELOLU��� �

2WR]RPDO UHVHVLI úHNLO JHQHOGH LON GHNDGODUGD
J|U�O�U YH D\QÕ KDVWDOÕ÷D \DNDODQPÕú GL÷HU
oRFXNODU DUDVÕQGD EDúODQJÕo \DúÕ DoÕVÕQGDQ

EHQ]HUOLNOHU YDUGÕU� $NUDED HYOLOLNOHULQLQ VÕN
J|]OHQGL÷L EX IRUPGD NOLQL÷LQ D÷ÕU VH\UHWWL÷L YH
GH PRWRU VLVWHP GÕúÕQGD WXWXOXPODUÕQ GD ROGX÷X
UDSRU HGLOPLúWLU� 6RPDWR VHQVRUL\HO HYRN
SRWDQVL\HOL �6(3� ER]XN RODELOLU� %H\LQ RPLULOLN
VÕYÕVÕQGD SURWHLQ DUWÕúÕ J|U�OHELOLU� 2OJXODUÕQ �
��¶ VLQGH KDVWDOÕNWD GXUDNVDPD� DOHYOHQPH
SHUL\RWODUÕQÕQ ROGX÷X� LOHUL \DúODUGD VSDVWLVLWH\H
ED÷OÕ VDNDWOÕNODUD GD UDVWODQDELOHFH÷L
ELOGLULOPLúWLU��� �� �
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.OLQL÷LPL]H \�U�PHGH VÕNÕQWÕ YH EDFDNODUÕQGDNL
D÷UÕODUÕQ DUWÕúÕ LOH EDúYXUDQ �� \DúÕQGD HUNHN
ROJXPX]XQ \DSÕODQ DLOHVHO LQFHOHPHVLQGH GL÷HU
NDUGHúOHUGH D\QÕ EXOJXODUÕQ ROGX÷X WHVSLW HGLOGL�
$QQH ��� \DúÕQGD� LOH EDED ��� \DúÕQGD� DPFD
oRFXNODUÕ ROXS� VR\ JHoPLúOHULQGH |]HOOLN \RNWX�
+HU LNLVLQLQ GH VLVWHPLN YH Q|URORMLN EXOJXODUÕ
QRUPDOGL� $LOHQLQ � oRFX÷X ROXS SUHQDWDO� QDWDO
YH SRVWQDWDO G|QHPOHUGH ELU VRUXQ ROPDGÕ÷Õ
|÷UHQLOGL �ùHNLO ���
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+HUHGLWHU VSDVWLN SDUDSOHML �+63� KHWHURMHQ |]HOOLN J|VWHUHQ� oRFXNOXN oD÷ODUÕQGD
EDúOD\DELOHQ ELU KDVWDOÕNWÕU� +63 GRPLQDQW JHoLúOL ROPDNOD ELUOLNWH RWR]RPDO UHVHVLI
YH ;¶ H ED÷OÕ JHoLúOHUL GH YDUGÕU�
%X \D]ÕGD RWR]RPDO UHVHVLI JHoLúOL ROGX÷X J|U�OHQ +63¶ OL ROJXODUD VDKLS ELU DLOH
VXQXOPXúWXU�

$QDKWDU NHOLPHOHU� +HUHGLWHU VSDVWLN SDUDSOHML� NDOÕWÕP� NOLQLN |]HOOLN

5HSRUW RI IDPLO\ ZLWK KHUHGLWDU\ VSDVWLF SDUDSOHJLD FRPSOLFDWHG W\SH

+HUHGLWDU\ VSDVWLF SDUDSOHJLD �+63� LV D GLVHDVH ZKLFK FDQ VWDUW DW FKLOGKRRG DJHV
DQG VKRZ KHWHURJHQRXV IHDWXUHV� %HVLGHV� +63 KDV DXWRVRPDO GRPLQDQW�
DXWRVRPDO UHFHVVLYH DQG ; OLQNHG WUDQVPLVVLRQ
,Q WKLV SDSHU� D IDPÕO\ ZÕWK +63 ZÕWK DXWRVRPDO UHVVLYH WUDQVPLVVLRQ KDV EHHQ
SUHVHQWHG�

.H\ ZRUGV� +HUHGLWDU\ VSDVWLF SDUDSOHJLD� LQKHULWDQFH� FOLQLFDO IHDWXUH
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.RPSOLNH WLS KHUHGLWHU VSDVWLN SDUDSOHMLOL ELU DLOH VXQXPX  
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ùHNLO �� +HUHGLWHU VSDVWLN SDUDSOHMLOL DLOHQLQ VR\ D÷DFÕ

�� 2OJX� (UNHN� KDVWDOÕN �� �� \DúODUÕQGD
\�U�PHGH ]RUOXN úHNOLQGH EDúODPÕú YH ��
\DúÕQGD H[ ROPXú�

�� 2OJX� �� \DúÕQGD HUNHN� NOLQL÷LPL]H
\�U�PH J�oO�÷�Q�Q YH D÷UÕODUÕQÕQ DUWPDVÕ
VRQXFX EDúYXUDQ ROJXPX]� �� \DúÕQGD
D\DN XoODUÕQD EDVDUDN \�U�PH\H EDúODPÕú�
6RQ LNL \ÕOGÕU GHVWHNOL \�U�\RUPXú� %D]HQ
EDFDNODUÕQGD úLGGHWOL D÷UÕODUÕQ ROGX÷XQX
LIDGH HGL\RUGX� <DSÕODQ PXD\HQHVLQGH KDILI
G�]H\GH PHQWDO UHWDUGDV\RQ� GL]DUWUL�
HOOHULQGH WUHPRU YH GLúOL oDUN EHOLUWLVL� DOW
HNVWUHPLWHOHUGH \DNODúÕN � �� RUDQÕQGD
J�o ND\EÕ� VSDVWLVLWH� GHULQ WHQGRQ
UHIOHNVOHULQGH KLSHUDNWLYLWH WHVSLW HGLOPLú
ROXS� SODQWDU \DQÕWODU HNVWDQV|UG��
/DERUDWXDU YHULOHULQGH SDWRORMLN RODUDN DOW
HNVWUHPLWHOHUGH VRPDWRVHQVRUL\HO HYRN
SRWDQVL\HOL �6(3� YH PRWRU HYRN SRWDQVL\HOL
�0(3� \DQÕWÕ HOGH HGLOHPHGL�

�� 2OJX� �� \DúÕQGD ED\DQ� ��� �� \DúODUÕQGD
EDFDNODUÕQGD VHUWOHúPH YH J�oV�]O�N LOH
úLND\HWOHUL EDúODPÕú� $OW HNVWUHPLWHOHULQGH
� �� J�o ND\EÕ� VSDVWLVLWH� GHULQ WHQGRQ
UHIOHNVOHULQGH KLSHUDNWLYLWH YH HNVWDQV|U
SODQWDU \DQÕWODU HOGH HGLOGL�

�� 2OJX� �� \DúÕQGD HUNHN� � \ÕO |QFH
úLND\HWOHUL EDúODPÕú� $OW HNVWUHPLWHOHUGH
\DNODúÕN � ��� �� RUDQÕQGD J�o ND\EÕ�
VSDVWLVLWH� GHULQ WHQGRQ UHIOHNVOHULQGH DUWÕú�
SODQWDU \DQÕWODU HNVWDQV|U ROXS ED]HQ
KLSRHVWH]L WDULIOL\RUGX� $OW HNVWUHPLWHOHUGH
6(3 YH 0(3 \DQÕWODUÕ HOGH HGLOHPHGL�

'L÷HU oRFXNODUGD ��� \DúÕQGD ED\DQ� ��
\DúÕQGD ED\DQ� �� \DúÕQGD HUNHN� +63 LOH LOJLOL
KHUKDQJL ELU EHOLUWL ROPD\ÕS� VD÷OÕNOÕ LGLOHU�
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+63 NOLQLN YH JHQHWLN RODUDN KHWHURMHQ |]HOOLN
J|VWHUHQ DOW HNVWUHPLWHOHUGH KDILI J�o ND\EÕ YH
SURJUHVLI VSDVWLVLWH LOH VH\UHGHQ ELU KDVWDOÕNWÕU�
+63¶ GH SDWRORMLN RODUDN SUDPLGDO \ROODU� GRUVDO
NRORQ YH VSLQRVHUHEHOODU \ROODUGD GHMHQHUDV\RQ
L]OHQLU� 2OJXODUÕQ � ��¶ L RWR]RPDO GRPLQDQW�
� ��¶ X RWR]RPDO UHVHVLI JHoLú J|VWHULUNHQ�
QDGLUHQ ;¶ H ED÷OÕ JHoLú GH ELOGLULOPLúWLU� +63
ROJXODUÕQGD WDEOR\D PHQWDO UHWDUGDV\RQ�
GL]DUWUL� HSLOHSVL� RSWLN DWURIL JLEL GL÷HU
EXOJXODUÕQ HNOHQPHVL LOH NRPSOLNH IRUPODU
ROXúXU� 2WR]RPDO UHVHVLI ROJXODUGD EDúODQJÕo
\DúÕ HUNHQGLU� 2WR]RPDO GRPLQDQW +63 +DUGLQJ
WDUDIÕQGDQ EDúODQJÕo \DúÕQD J|UH HUNHQ ���
\DúÕQGDQ |QFH� YH JHo ��� \DúÕQGDQ VRQUD� WLS
RODUDN VÕQÕIODQGÕUÕOPÕúWÕU��������

.RPSOLNH WLS +63 µ GH RWR]RPDO GRPLQDQW�
UHVHVLI YH\D ;¶ H ED÷OÕ UHVHVLI JHoLúOHU GH
WDQÕPODQPÕúWÕU ���� 2WR]RPDO GRPLQDQW JHoLúOL
DLOHOHUGH ��T NURPR]RPXQ \DQÕVÕUD �� �S YH
��T¶ GD ORNXV ROGX÷X UDSRU HGLOPLúWLU��� �

%L]LP ROJXODUÕPÕ]GD KDVWDOÕ÷ÕQ EDúODQJÕo \DúÕ
\DNODúÕN �� �� \Dú FLYDUODUÕ\GÕ� $QQH YH EDEDQÕQ
ELULQFL GHUHFH DNUDED ROGX÷X DLOHGH G|UW NDUGHú
EHQ]HU KDVWDOÕN |\N�V� WDQÕPODUNHQ� �o
NDUGHúWH |]HOOLN \RNWX� $LOH EUH\OHULQLQ EX
GXUXPX YH NOLQLN |]HOOLNOHUL GH÷HUOHQGLULOGL÷LQGH
KDVWDOÕ÷ÕQ RWR]RPDO UHVHVLI JHoLú ROGX÷X
J|]OHQPHNWHGLU�

%LUoRN KDVWDGD NOLQL÷LQ LOHUOHPHVL \DYDú YH
XQLIRUPGXU� 2OJXODUÕQ � ��¶ VLQGH KDVWDOÕN
GXUDNVDPD� DOHYOHQPH G|QHPOHUL\OH VH\UHGHU�
%D]Õ ROJXODUGD KDVWDOÕ÷ÕQ V�UHVL RQ \ÕOÕ DúPÕúVD



%ROD\ÕU YH DUN 
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�VW HNVWUHPLWHOHUGH KDILI DWDNVL J|U�OHELOGL÷L
JLEL GX\X ND\EÕ GD HúOLN HGHELOLU����� +63¶ OL
ROJXODUGD NUDQL\DO %7 YH 05, LQFHOHPHOHULQGH
VHUHEUDO YH VHUHEHOODU KHPLVIHUOHUGH GH÷LúLN
GHUHFHOHUGH DWURIL VDSWDQPDVÕQD NDUúÕQ VSHVLILN
ELU EXOJX WDQÕPODQPDPÕúWÕU����� %L]LP ROJXODUÕ�
PÕ]GD \DSÕODQ NUDQL\DO %7 LQFHOHPHVLQGH DQRU�
PDO EXOJXODUD UDVWODQPDGÕ� +63¶ GH HOHNWURIL]�
\RORMLN RODUDN ((*� 6(3� 0(3 LQFHOHPHOHUL
\DSÕOPÕú� ((* oDOÕúPDODUÕQGD QRQVSHVLILN EXO�
JXODUD UDVWODQPÕúWÕU� 6(3 YH 0(3 LQFHOH�
PHOHULQGH DOW HNVWUHPLWHOHUGH DPSOLW�GOHULQ
G�úW�÷�� ODWDQVODUÕQ X]DGÕ÷Õ \D GD DOÕQDPDGÕ÷Õ
UDSRU HGLOPLúWLU��������������� 2OJXODUÕPÕ]GD LVH
((* QRUPDO EXOXQXUNHQ LNL ROJXPX]�GD DOW
HNVWUHPLWHOHUGH 6(3 YH 0(3 \DQÕWODUÕ HOGH
HGLOHPHGL�

.OLQLN |]HOOLNOHULQ \DQÕVÕUD KDVWDOÕ÷ÕQ EDúODQJÕo
\DúÕ YH DQQH LOH EDEDQÕQ ELULQFL GHUHFH DNUDED
ROPDODUÕ QHGHQL LOH ROJXODUÕPÕ]ÕQ RWR]RPDO
UHVHVLI JHoLú J|VWHUHQ NRPSOLNH WLS +63 JUXEX
LoLQGH GH÷HUOHQGLULOPHVLQL X\JXQ EXOGXN�
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�� :DOWHU *� %UDGOH\� 1HXURORJ\ LQ &OLQLFDO 3UDWLFH� �WK (G 1HZ
<RUN� %XWWHUZRUWK� +HLQHPDQQ ����� ����� �����

�� 9LFWRU $� 0F .XVLFN 0'� 0HQGHOLDQ LQKHULWDQFH LQ PDQ�
FDWRORJV RI DXWRVRPDO GRPLQDQW� DXWRVRPDO UHFHVVLYH� DQG ;�
OLQNHG SKHQRW\SHV� /RQGRQ� 7KH -RKQV +RSNLQV 8QLYHVLW\
3UHVV 9ROXPH , ���������� �����

�� 5RZODQG /3� +HUHGLWDU\ DQG DFTXLUHG VSDVWLF SDUDSOHJLD LQ�
0HUULWW¶V 7H[WERRN RI 1HXURORJ\� 5RZODQG /3 � HG �� /RQGRQ�
:LOOLDP� :LONLQV ����� ���� ����

�� hON� $� .DUDVR\ +� $UDo 1� YH DUN� +HUHGLWHU VSDVWLN SDUDSOHML�
1|URORMLN %LOLPOHU 'HUJLVL ����� �� �� ��

�� g]HUHQ $� 6DUÕFD <� +HUHGLWHU 6HUHEHOODU $WDNVLOHU YH 6SDVWLN
SDUDSOHMLOHU� dXNXURYD 1|URORMLN %LOLPOHU 'HUQH÷L <D\ÕQODUÕ
����� �� �� ��

�� +DUGLQJ $(� &ODVVLILFDWLRQ RI KHUHGLWDU\ DWD[LDV DQG
SDUDSOHJLDV� /DQFHW ����� ����� �����

�� +HGHUD 3� 'LDPRXUR 6� 0RQLOOD (� HW DO� 3KHQRW\SLF DQDO\VLV RI
DXWRVRPDO GRPLQDQW KHUHGLWDU\ VSDVWLF SDUDSOHJLD� OLQNHG WR
FKRURPRVRPH �T� 1HXURORJ\ ����� ��� ��� ���

�� 3DWHUURWH &� 5XGQLFNL '� )L]DPHV &� HW DO� 4XDOLW\ DVVHVVPHQW
RI ZKROH JHQRPH PDSSLQJ GDWD LQ WKH UHILQHG IDPLOLDO VSDVWLF
SDUDSOHJLD LQWHUYDO RQ FKURPRVRPH ��T� *HQRPH� 5HV �����
�� ����� �����

�� 7RPL\RVX +� +D\DVKL 5� :DWDQDEH 5� HW DO� $ FDVH RI
DXWRVRPDO GRPLQDQW� SXUH IRUP VSDVWLF SDUDSOHJLD ZLWK
WKLQQLQJ RI WKH FRUSXV FROORVXP� 5LQVKR 6KLQNHLTDNX ����� ���
���� ����

��� 9HGD 0� .DWD\DPD <� .DPL\D <� HW DO� +HUHGLWDU\ VSDVWLF
SDUDSOHJLD ZLWK D WKLQ FRUSXV FDOORVXP DQG WKDODPLF
LQYROYHPHQW LQ -DSDQ� 1HXURORJ\ ����� ��� ����� �����

��� :HEE 6� )ODQDJDQ 1� &DOODJKDQ 1� HW DO� $ IDPLO\ ZLWK
KHUHGLWDU\ VSDVWLF SDUDSDUHVLV DQG HSLOHSV\� (SLOHSVLD �����
��� ���� ����

��� 0XUUD\ 10)� 0RWRU HYRNHG SRWHQWLDOVHG� øQ� (OHFWURGLDJQRVLV
&OLQLFDO 1HXURORJ\� $PLQRII 0- �HG� �WK HG� 1HZ <RUN�
&KXUFKLOO /LYLQJVWRQH ����� ���� ����
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