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5RPDRLG�DUWULWWH�HVDV�URO�R\QD\DQ�VLWRNLQOHU�øQWHUO|NLQ����,/����YH�7�P|U�1HNURWL]DQ�

)DNW|U�Į � �71)�Į�¶GÕU��%XQODU�VLQRYL\DO�VÕYÕGDNL�PDNURIDMODU��ILEUREODVWODU��HQGRWHOL\DO�

K�FUHOHU�YH�Q|WURILOOHU�WDUDIÕQGDQ�ROXúWXUXOXUODU�

�������.OLQLN

5RPDWRLG�DUWULWLQ�WLSLN�EDúODQJÕo�úHNOL�VLQVL�D÷UÕ�LOH�ELUOLNWH��VDEDK�WXWXNOX÷X�YH�N�o�N�

HNOHPOHUGH�VLPHWULN�úLúOLNWLU��+DVWDODUÕQ��oWH�ELULQGH�EDúODQJÕo�DNXW�YH\D�VXEDNXW�|]HOOLN�

J|VWHULU��dR÷X�KDVWDGD�KDVWDOÕ÷ÕQ�LON�EXOJXODUÕ�KDOVL]OLN��\RUJXQOXN��NLOR�ND\EÕ��VXEIHEULO�DWHú�

JLEL�JHQHO�VLVWHPLN�EXOJXODUGÕU��0L\DOML��VDEDK�WXWXNOX÷X�LOH�JLGHQ�SURGURPDO�G|QHP�KDIWDODU�

YH\D�D\ODUFD�GHYDP�HGHELOLU��

�������(NOHP�7XWXOXPX

(Q�VÕN�WXWXODQ�HNOHPOHU�HO�YH�HO�ELOH÷L��5$¶\D�|]HO�RODUDN�0.)�YH�3ø)�HNOHPOHU�

HWNLOHQLUNHQ��'ø)�HNOHPOHU�JHQHOOLNOH�NRUXQXU���GLUVHN��RPX]��D\DN���D\DN�ELOH÷L��GL]��NDOoD��

YHUWHEUDO�NRORQGXU��ùLGGHWOL�5$¶OÕ�KDVWDODUÕQ�� ��¶XQGD�DWODQWRDNVL\DO�VXEOXNVDV\RQ�



��

J|U�OHELOLU��$\UÕFD�WHPSRURPDQGLEXODU�HNOHP�GH�\D\JÕQ�WXWXODQ�ELU�HNOHP�ROXS�WXWXOGX÷XQGD

D÷]ÕQ�DoÕOPDVÕQGD�NÕVÕWOÕOÕN��D÷UÕ�YH�KDVVDVL\HW�J|U�O�U����

�������(NOHP�'ÕúÕ�7XWXOXP

5RPDWRLG�DUWULW��|]HOOLNOH�HNOHPOHULQ�|Q�SODQD�oÕNWÕ÷Õ�ELU�KDVWDOÕN�ROPDNOD�ELUOLNWH�KHU�

RUJDQ�VLVWHPLQL�WXWDELOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU�

x .DVODU�� 5 RPDWRLG�DUWULWWH�NDV�]D\ÕIOÕ÷Õ�JHQHOOLNOH�HNOHP�LQIODPDV\RQXQD�VHNRQGHU�

DWURIL\H�ED÷OÕGÕU��

x .HPLNOHU��3DQQXV�GRNXVX�NRPúX�NHPL÷H�LQYD]H�RODUDN�IRNDO�RVWHROL]LVH�QHGHQ�ROXU��%X�

GD�NDUDNWHULVWLN�NLVWLN�HUR]\RQODUÕ�ROXúWXUXU��øQIODPDV\RQOX�HNOHPOHUH�X]DN�NHPLNOHUGH�

LVH�VLWRNLQOHULQ�HWNLVL\OH�RVWHRSHQL�J|U�OHELOLU���

x 'HUL��5RPDWRLG�DUWULWWH URPDWRLG�QRG�OOHU�JLEL�GHUL�OH]\RQODUÕ�WDQÕPODQPÕúWÕU��3DOPDU�

HULWHP�\D\JÕQGÕU��QDGLU�RODUDN�5H\QDXG�IHQRPHQL�J|U�O�U��

x *|]� *|]�WXWXOXPX�KDVWDODUÕQ�� �����¶LQGH�YH�VÕNOÕNOD�NHUDWRNRQMRQNWLYLWLV�VLNND�

úHNOLQGH�J|U�OPHNWHGLU�

x 6ROXQXP�VLVWHPL��$NFL÷HU�WXWXOXPX�VÕNWÕU��3OHYUD�WXWXOXPX�\D\JÕQ�YH�JHQHOOLNOH�

DVHPSWRPDWLNWLU��5RPDWRLG�DUWULWWH�SXOPRQHU�QRG�OOHUOH�ELUOLNWH�SQ|PRNRQ\R]XQ�

J|U�OPHVL�.DSODQ�VHQGURPX�RODUDN�DGODQGÕUÕOÕU�YH�SXOPRQHU�QRG�OOHU���FP¶GHQ�E�\�N�

YH�SHULIHUDO�\HUOHúLPOLGLU��'LI�]�LQWHUVWLVL\HO�ILEUR]LV��SXOPRQHU�YDVN�OLWH�ED÷OÕ�SXOPRQHU�

KLSHUWDQVL\RQ�YH�NRU�SXOPRQDOH�JHOLúHELOLU��

x 6LQLU�VLVWHPL��%DVÕ�Q|URSDWLOHUL�HQ�\D\JÕQ�J|U�OHQ�Q|URORMLN�ER]XNOXNODUGÕU��(Q�VÕN�

SHULIHULN�VLQLUOHUH�EDVÕ�ROXU��'L÷HU�ELU�Q|URORMLN�NRPSOLNDV\RQ�LVH�DWODQWRDNVL\DO�YH�

VHUYLNDO�YHUWHEUD�VXEOXNVDV\RQODUÕQD�ED÷OÕ�D÷UÕ�YH�P\HORSDWL�J|U�OPHVLGLU��6DQWUDO�VLQLU�

VLVWHPL�WXWXOXPX�RODUDN�GXUD�YH�NRURLG�SOHNVXVWD�\HUOHúHQ�DPLORLGR]��YDVN�OLW��URPDWRLG�

QRG�OOHUH�ED÷OÕ�LQPH��KHPRUDML��HQVHIDORSDWL��PHQHQMLW�L]OHQHELOLU��

x .DUGL\RYDVN�OHU�VLVWHP��5RPDWRLG�DUWULW�YH�NDUGL\RYDVN�OHU�VLWHP�EDúOÕ÷Õ�DOWÕQGD�

DQODWÕOPÕúWÕU��

x *DVWURLQWHVWLQDO�VLVWHP��5RPDWRLG�DUWULWH�|]J��ELU�DQRUPDOOLN�\RNWXU��9DVN�OLWH�ED÷OÕ�

LVNHPLN�NRPSOLNDV\RQODU�ROXúDELOLU��

x .DUDFL÷HU�WXWXOXPX��$NW L I �5$�NDUDF L÷HU � HQ] LPOHU LQ LQ � �|]H O O LN OH �DVSDUWDW�



��

DPLQRWUDQVIHUD]��$67�� Y H � DONDOHQ�IRVIDWD]��$/3�¶ÕQ�\�NVHOPHVLQH�QHGHQ�RODELOLU��

øQIODPDV\RQXQ�NRQWURO�DOWÕQD�DOÕQPDVÕ\OD�HQ]LP�\�NVHNOLNOHUL�JHQHOOLNOH�QRUPDOH�G|QHU��

x 5HQDO�VLVWHP��5RPDWRLG�DUWULWWH�UHQDO�WXWXOXP�VH\UHN�ROPDNOD�ELUOLNWH�G�ú�N�GHUHFH�

PHPEUDQ|]�QHIURSDWL��JORPHUXORQHIULW��YDVN�OLW�YH�DPLORLGR]�J|U�OHELOLU�

x +HPDWRSRHWLN�VLVWHP��5RPDWRLG�DUWULWWH�DQHPL�J|U�OHELOLU��$QHPL�WLSL�oR÷XQOXNOD�

QRUPRNURP�QRUPRVLWHUGLU��7URPERVLWR]�VÕN�J|U�OHQ�ELU�EXOJXGXU��ùHNLO�����

��������/DERUDWXYDU�%XOJXODUÕ

5RPDWRLG�DUWULWOL�KDVWDODUGD�KDVWDOÕ÷ÕQ�VLVWHPLN�LQIODPDV\RQXQX�\DQVÕWDQ�oRN�VD\ÕGD

ODERUDWXYDU�WHVWL�DQRUPDO�RODELOLU��/DERUDWXYDU�EXOJXODUÕ�QRQVSHVLILNWLU�YH�GL÷HU�LQIODPDWXYDU

KDVWDOÕNODUGD�GD�J|]OHQLU����

x +HPDWRORMLN�%XOJXODU�

$QHPL�DNWLI�5$¶OÕ�KDVWDODUGD�\D\JÕQ�ELU�EXOJXGXU��)DNDW�oR÷X�KDVWDGD�KHPRJORELQ�

G�]H\L����JU�GO¶QLQ�DOWÕQGD�GH÷LOGLU��.HPLN�LOL÷L�GHPLU�GHSRODUÕ�QRUPDO�YH\D�D]DOPÕú�RODELOLU���

6HUXP�GHPLUL�G�ú�NW�U��DQFDN�GHPLU�ED÷ODPD�NDSDVLWHVLQGH�EHOLUJLQ�DUWÕú�\RNWXU��



��

ùHNLO����5RPDWRLG�DUWULWWH�VLVWHPLN�WXWXOXP�

x $NXW�)D]�5HDNWDQODUÕ�

5RPDWRLG�DUWULWWHNL�DNXW�ID]�UHDNVL\RQODUÕ�oHúLWOL�\|QWHPOHUOH�VDSWDQDELOLU��(Q�VÕN�

NXOODQÕODQ�DNXW�ID]�UHDNWDQÕ � HULWURVLW�VHGLPHQWDV\RQ�KÕ]Õ��(6+�¶GÕU� .OLQLN�RODUDN�DNWLYLWH�

VDSWDQPDVD�GD�&�UHDNWLI�SURWHLQ��&53�¶QLQ�\�NVHN�VH\UHWWL÷L�YDNDODUGD�GHVWU�NWLI�KDVWDOÕNOD�

X\XP�VDSWDQPÕúWÕU��

x %L\RNLP\DVDO�7HVWOHU�

6HUXP�NROHVWHURO�G�]H\L�KDVWDOÕ÷ÕQ�DNWLYDV\RQX�LOH�LOLúNLOL�RODUDN�GH÷LúLU��$NWLI�KDVWDOÕNWD�

|]HOOLNOH�\�NVHN�\R÷XQOXNOX�OLSRSURWHLQ�NROHVWHURO��+'/�.� YH�G�ú�N�\R÷XQOXNOX�OLSRSURWHLQ�

NROHVWHURO��/'/�.��G�]H\LQGH�D]DOPD�YDUGÕU��7ULJOLVHULG��7*��G�]H\L�GH�D]DOPÕúWÕU��$OEXPLQ�

G�]H\L�WLSLN�RODUDN�G�ú�NW�U�YH�EX�DNXW�ID]�\DQÕWÕQÕQ�ELU�EXOJXVX�RODUDN�D]DOPÕú��UHWLPL�

\DQVÕWÕU��%LOXULELQ��$67�YH�DODQLQ DPLQRWUDQVIHUD]��$/7��G�]H\OHUL��DNWLI�5$�KDULo��EDúND�ELU�

KHSDWLN�KDVWDOÕN�ROPDGÕNoD�QRUPDOGLU���

��������5RPDWRLG�$UWULWLQ�7HGDYLVL

5RPDWRLG�DUWULW�WHGDYLVLQGH�QRQVWHURLG�DQWLLQIODPWXDU�LODo��16$øø�¶ODU��DQWL�PDODU\DO�

LODoODU��NRUWLNRVWHURLGOHU�YH�KDVWDOÕ÷ÕQ�VH\ULQL�GH÷LúWLUHQ��'0$5'��D]RWLRSULQ��'�SHQLVLODPLQ��

V�OIRVDOD]LQ��0HWRWUHNVDW�YE���LODoODU�NXOODQÕOPDNWDGÕU�

�����6RO�9HQWULN�O�'L\DVWROLN�)RQNVL\RQODUÕQÕQ�'H÷HUOHQGLULOPHVL

�������ø]RYRO�PHWULN�*HYúHPH�=DPDQÕ��ø9*=�

ø]RYRO�PHWULN�JHYúHPH�]DPDQÕ�VLVWROLN�DRUW�DNÕPÕQÕQ�ELWWL÷L�QRNWD�LOH�PLWUDO�GL\DVWROLN�

DNÕPÕQÕQ��(��EDúODGÕ÷Õ�QRNWD�DUDVÕQGD�JHoHQ�V�UH�RODUDN�WDQÕPODQÕU��*HQHOOLNOH�ø9*=�

GHVHOHUDV\RQ�]DPDQÕ\OD��'=��SDUDOHOOLN�J|VWHULU��$RUW�NDSDN�NDSDQPDVÕQD�YH�PLWUDO�NDSDN

DoÕOPDVÕQD�HWNL�HGHQ�W�P�IDNW|UOHUGHQ�HWNLOHQLU����'�ú�N�DRUW�GL\DVWROLN�EDVÕQFÕ�YH\D�\�NVHN�



��

VRO�DWUL\XP�EDVÕQFÕ�JHYúHPH�KÕ]ÕQGDQ�ED÷ÕPVÕ]�RODUDN�EX�V�UH\L�HWNLOH\HUHN�NÕVDOWÕU��6RO�

DWUL\DO�GROXú�EDVÕQFÕ�QRUPDO�LVH�ø9*=�������PVQ�DUDVÕQGDGÕU�����\Dú��VW��ELUH\OHUGH�LVH����

����PVQ�DUDVÕ�ROPDVÕ�QRUPDO�NDEXO�HGLOLU�

�������%DVÕQo�$]DOPDVÕQÕQ�=LUYH�+Õ]Õ���GS�GW�

øQYD]LY�ELU�J|VWHUJH�RODQ�YH�NDUGL\DN�NDWHWHUL]DV\RQ�LOH�|Oo�OHELOHQ��GS�GW�ELULP�

]DPDQGDNL�EDVÕQo�D]DOPDVÕQÕ�J|VWHULU��3HDN��GS�GW�GH÷HUL��JHYúHPH�VÕUDVÕQGD�VRO�YHQWULN�O�

EDVÕQo�D]DOPDVÕQÕQ�DOGÕ÷Õ�HQ�\�NVHN�GH÷HUGLU�YH�EX�DRUW�NDSD÷ÕQÕQ�NDSDQPDVÕ�VÕUDVÕQGD�\D�GD�

KHPHQ�|QFHVLQGH�PH\GDQD�JHOLU��6RO�YHQWULN�O�JHYúHPH�KÕ]ÕQÕQ�D]DOGÕ÷Õ�GXUXPODUGD�D]DOÕUNHQ��

JHYúHPH�KÕ]ÕQÕQ�DUWWÕ÷Õ�GXUXPODUGD�DUWDU��

�������*HYúHPH�=DPDQ�6DELWL��WDX�

7DX�L]RYRO�PHWULN�JHYúHPH�SHUL\RGX�VÕUDVÕQGD�VRO�YHQWULN�O�EDVÕQFÕQÕQ�KHUKDQJL�ELU�

EDVÕQo�GH÷HUL�LoLQ��R�GH÷HULQ�\DUÕVÕQD�G�úPHVLQH�NDGDU�JHoHQ�V�UH�RODUDN�WDQÕPODQÕU��$UG�

\�NWHQ�HWNLOHQPHVLQH�UD÷PHQ�|Q�\�NWHQ�HWNLOHQPHPHNWHGLU�

6RO�YHQWULN�O�GL\DVWROLN�IRQNVL\RQXQXQ�GH÷HUOHQGLULOPHVLQGH�HQ�VÕN�NXOODQÕODQ�

HNRNDUGL\RJUDILN�PHWRGODU��PLWUDO�YH�SXOPRQHU�YHQ�LQIORZ�SXOVHG�ZDYH��3:� 'RSSOHU�

ND\ÕWODUÕGÕU����%X�WHNQLNOHU�SULPHU�VRO�YHQULN�O�JHYúHPHVLQL�GH÷HUOHQGLUPH]��IDNDW�GH÷LúPLú�VRO�

YHQWULN�O�GL\DVWROLN�IRQNVL\RQ�|]HOOLNOHULQLQ�HWNLOHULQL�GL\DVWROLN�DNÕP�YHORVLWHOHULQL�|OoHUHN�

GH÷HUOHQGLULU��'L\DVWROLN�DNÕP�YHORVLWHOHULQGHNL�GH÷LúLNOLNOHU�GH�PLWUDO�RULILVGHNL�EDVÕQo�

JUDGL\HQWL�GH÷LúLNOLNOHULQGHQ�YH�SXOPRQHU�YHQOHUGHNL�VLVWROLN�YH�GL\DVWROLN�DNÕP�

YHORVLWHOHULQGHNL�GH÷LúLNOLNOHUGHQ�ND\QDNODQPDNWDGÕU��'RSSOHUGH�HOGH�HGLOHQ�EX�W�U�

LQGHNVOHULQ�GL\DJQRVWLN�GH÷HUL�NDOS�KÕ]ÕQGDQ�YH�YHQWULN�O�Q�\�NOHQPH�GXUXPXQGDQ�J�oO��ELU�

úHNLOGH�HWNLOHQPHVL�QHGHQL\OH�ELU�PLNWDU�VÕQÕUOÕGÕU����'DKD�\HQL�LNL�WHNQLN�RODQ�3:�'RSSOHU�

''*�LOH�PL\RNDUGL\DO�YH\D�PLWUDO�DQXOHU�KDUHNHWLQ�GH÷HUOHQGLULOPHVL�YH�VRO�YHQWULN�O�NDYLWHVL�

LoLQGH�UHQNOL�0�PRGH�YHORVLWH�LOHUOHPH�\|QWHPL�GH�VRO�YHQWULN�O�GL\DVWROLN�IRQNVL\RQXQXQ�

GH÷HUOHQGLULOPHVLQGH�NXOODQÕODELOPHNWHGLU��



��

''*�PL\RNDUGL\DO�JHYúHPH�YH�PL\RNDUGL\DO�YHORVLWH�GLQDPLNOHULQL�GH÷HUOHQGLUPHVL�

QHGHQL\OH�DYDQWDMOÕGÕU����5HQNO L �0�PRGH�LVH�VRO�YHQWULN�O�JHYúHPHVLQLQ�LQWUDYHQWULN�OHU�

EDVÕQo�JUDGL\HQWOHUL��]HULQH�HWNLVLQL�YH�VRO�YHQWULN�O�NDYLWHVL�LoLQGHNL�NDQ�DNÕPÕ�

SURSDJDV\RQXQX�|OoHU����0LWUDO�LQIORZ�YH�SXOPRQHU�YHQ�'RSSOHULQGHQ�IDUNOÕ�úHNLOGH�''*�YH�

UHQNOL�0�PRGH�UHODWLI RODUDN�|Q�YH�DUG�\�NWHQ�ED÷ÕPVÕ]GÕU�

�������6RO�9HQWULN�O�'ROXú�*UDGL\HQWOHULQLQ�3XOVHG�:DYH�'RSSOHU�LOH�øQFHOHQPHVL

'ROXú�EDVÕQoODUÕQÕQ�|Oo�OPHVLQGH�HQ�GR÷UX�VRQXoODUÕQ�DOÕQGÕ÷Õ�\|QWHP�NDOS�

NDWHWHUL]DV\RQXGXU��9HQWULN�OHU�GROXú�HVQDVÕQGD�LQWUDYHQWULN�OHU�JUDGL\HQWOHU�LOH�GRSSOHU�

YHORVLWH�GH÷LúLNOLNOHUL�DUDVÕQGDNL�LOLúNL��LQYD]LI�RODUDN�VRO�YHQWULN�O�EDVÕQo�|Oo�POHUL�LOH�D\QÕ�

DQGD�GRSSOHU�|Oo�POHUL�\DSÕODUDN�J|VWHULOPLúWLU���

(UNHQ�GL\DVWRO�HVQDVÕQGD�VRO�YHQWULN�O�EDVÕQo�GH÷LúLNOLNOHUL��3:�'RSSOHU�PLWUDO�LQIORZ�

YH�PL\RNDUGL\DO�GRNX�'RSSOHU�SDWHUQL ùHNLO��¶GH�J|VWHULOPLúWLU�

ùHNLO����1RUPDO�VRO�YHQWULN�O�GROXú�|UQH÷LQLQ�JHOHQHNVHO�YH�GRNX�'RSSOHU�J|U�QW�V��

6RO�DWUL\XP�VRO�YHQWULN�O�EDVÕQo�JUDGL\HQWL�YH�ø9*=¶\L�WDNLEHQ�HPPH�HWNLVL�HUNHQ�VRO�

YHQWULN�O�GROXúXQD�RODQDN�VD÷ODU��(UNHQ�GL\DVWROGH�(�GDOJD YHORVLWHVLQLQ�D]DOPD�KÕ]Õ�YHQWULN�O�

EDVÕQFÕQGDNL�DUWPD�KÕ]ÕQD�ED÷OÕGÕU��%X�V�UH�(�GDOJDVÕQÕQ�SHDN�\DSWÕ÷Õ�QRNWD�LOH�EX�GDOJDQÕQ�



��

ELWLPLQH�NDGDU�RODQ�V�UHGLU��'=��PLWUDO�NDSDN�DoÕOGÕ÷ÕQGD�VRO�DWUL\XP�VRO�YHQWULN�O�EDVÕQo�

JUDGL\HQWL��VRO�DWUL\XP�NRPSOL\DQVÕ��VRO�YHQWULN�O�NRPSOL\DQVÕ����UHODNVDV\RQ��JHYúHPH�

KÕ]Õ����PL\RNDUG�YLVNRHODVWLN�J�oOHUL��SHULNDUGL\DO�VÕQÕUODPD�JHULOPH�YH�VRO�VD÷�YHQWULN�O�

HWNLOHúLPL�JLEL�ELUoRN�IDNW|U�Q�NRPELQDV\RQX�LOH�EHOLUOHQLU����%DVÕQoODU�GL\DVWRO�RUWDVÕQGD�

HúLWOHQGL÷L�DQGD�VWDWLN�J�oOHU�QHGHQL\OH�VRO�YHQWULN�OH�GR÷UX�DNÕP�GHYDP�HGHU��6RQUDVÕQGD�VRO�

DWUL\DO�NRQWUDNVL\RQ�WHNUDU�VRO�DWUL\DO�VRO�YHQWULN�O�EDVÕQo�IDUNÕQD�\RO�DoDUDN�JHo�G|QHPGH�VRO�

YHQWULN�OH�NDQÕQ�DNÕúÕQÕ�GHYDP�HWWLULU��%X�VRO�DWUL\DO�DNWLYLWH�'RSSOHUGH�$�GDOJDVÕ�RODUDN�

VDSWDQÕU�

�0LWUDO�LQIORZ�(�$�RUDQÕ�\DúD�ED÷OÕGÕU��1RUPDOGH����\DúD�NDGDU�VD÷OÕNOÕ�LQVDQODUGD�(�$�

RUDQÕ�! ���¶GLU����'L\DVWROLN�GLVIRQNVL\RQXQ�HUNHQ�HYUHOHULQGH�JHYúHPH�V�UHVL�X]DU�YH�E|\OHFH�

VRO�YHQWULN�O�EDVÕQFÕ�GDKD�\DYDú�D]DOÕU��%XQXQOD�EHUDEHU�VRO�YHQWULN�O�YH�VRO�DWUL\XP�

NRPSOL\DQVÕ�LOH�DWUL\DO�YH�YHQWULN�OHU�EDVÕQoODU�QRUPDO�VHYL\HGH�NDOÕU��.�o�N�(�GDOJDVÕ��

X]DPÕú�ø9*=��'=�YH�(�$�RUDQÕQÕQ�WHUV�G|QPHVL�\�NVHN�UH]LG�HO�DWUL\DO�SUHORDG�YH�QRUPDO

DWUL\DO�NRQWUDNWLOLWHGHQ�ND\QDNODQÕU��6RO�YHQWULN�O�KLSHUWURILVLQLQ�GHUHFHVL�LOH�$�GDOJDVÕ��

DUDVÕQGD�\DNÕQ�ELU�LOLúNLQLQ�ROPDVÕ�DWUL\DO�NDWNÕQÕQ�VRO�YHQWULN�O�KLSHUWURILVLQLQ DUWÕúÕ\OD�GDKD�

|QHPOL�KDOH�JHOGL÷LQL�J|VWHUPHNWHGLU��6D÷OÕNOÕ�ELUH\OHULQ�DNVLQH�EX�NLúLOHUGH�DWUL\DO�

NRQWUDNVL\RQ�NDUGL\DN�RXWSXWD�� ���RUDQÕQGD�NDWNÕGD�EXOXQXU��DQRUPDO�UHODNVDV\RQOX�KDVWDODU�

LVH�NDUGL\DN�RXWSXWD�� ���NDWNÕ�\DSDFDN�úHNLOGH�VRO�DWUL\DO�NRQWUDNVL\RQD�VDKLS�RODELOLUOHU���

$QRUPDO�'RSSOHU�|UQHNOHUL�DúD÷ÕGDNL�úHNLOGH�VÕQÕIODQDELOLU�

x 8]DPÕú�*HYúHPH�3DWHUQL��*UDGH���

8]DPÕú�JHYúHPH\H�QHGHQ�RODQ�HQ�VÕN�GXUXPODU�DUDVÕQGD�PL\RNDUG�LVNHPLVL � � VRO�

YHQWULN�O�KLSHUWURILVL�YH�KLSHUWURILN�NDUGL\RPL\RSDWL�VD\ÕODELOLU��8]DPÕú�JHYúHPH�|UQH÷LQGH�

ø9*=�YH�'=�X]DU��(�KÕ]ÕQGD�D]DOPD�$�KÕ]ÕQGD�DUWPD�ROXU�YH�(�$�RUDQÕ��¶GHQ�N�o�N�ROXU�

�ùHNLO�����$�GDOJD�KÕ]ÕQGDNL�DUWPD�DWUL\XP�NDWNÕVÕQÕQ�DUWWÕ÷ÕQÕQ�J|VWHUJHVLGLU��(�$�RUDQÕ��¶GHQ�

N�o�N�ROGX÷XQGD�KHPHQ�GDLPD�ER]XOPXú�YH�X]DPÕú�JHYúHPHGHQ�V|]�HGLOHELOLU��$QFDN�EX�

GXUXP�LOHUL�\Dú�LoLQ�IL]\RORMLN�NDEXO�HGLOPHNWHGLU��.DOS�NDWHWHUL]DV\RQX�LOH�Hú�]DPDQOÕ�\DSÕODQ�

oDOÕúPDODUGD��VRO�YHQWULN�O�GL\DVWRO�VRQX�EDVÕQFÕ�QRUPDO�GH÷HUOHUGH�EXOXQPXúWXU��8]DPÕú�

JHYúHPH�|UQH÷L�JUDGH���GL\DVWROLN�GLVIRQNVL\RQ�ER]XNOX÷XQGD�L]OHQLU�



��

ùHNLO����*UDGH���GL\DVWROLN�GLVIRQNVL\RQXQ�JHOHQHNVHO�YH�GRNX�'RSSOHU J|U�QW�V��

x <DODQFÕ�1RUPDO��3V|GRQRUPDO��3DWHUQ��*UDGH��

*UDGH���GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷XQGDQ�GDKD�LOHUL�GL\DVWROLN�IRQNVL\RQ�

ER]XNOXNODUÕQGD��3: �'RSSOHU�DQDOL]LQGH��QRUPDO�GL\DVWROLN�GROXú�|UQH÷LQH�EHQ]H\HQ�

ND\ÕWODUÕQ�DOÕQGÕ÷Õ�ELU�G|QHPOH�NDUúÕODúÕOÕU��(�$�RUDQÕ���LOH�����DUDVÕQGDGÕU�YH�'=�QRUPDOGLU�

���������PVQ���%X�GXUXP�VRO�DWUL\XP�EDVÕQFÕQGDNL�RUWD�G�]H\GH�RODQ�DUWÕúÕQ��JHYúHPH�

ER]XNOX÷XQD�HNOHQPHVL�LOH�ROXúXU��%XUDGD�\DODQFÕ�QRUPDO�|UQHNWH�VRO�YHQWULN�O�GROXú�EDVÕQFÕ�

QRUPDOLQ��VW�VÕQÕUODUÕQÕ�DúPÕú�ROXS�JHQHOGH�EX�GH÷HU����PP+J¶QÕQ��VW��RODUDN�

EHOLUOHQPLúWLU���

1RUPDO�GXUXP�LOH�\DODQFÕ�QRUPDO�|UQH÷LQ�ELUELULQGHQ�D\UÕOPDVÕ�ROGXNoD�|QHPOLGLU��

+DVWDODUGD�DUWPÕú�VRO�DWUL\XP�ER\XWX��VLVWROLN�IRQNVL\RQ�ER]XNOX÷X�YH\D�DUWPÕú�GXYDU�

NDOÕQOÕ÷Õ�LOH�ELUOLNWH�WHVSLW�HGLOHQ�QRUPDO�(�$�RUDQÕ��VRO�DWUL\XP�EDVÕQFÕ�LOH�PDVNHOHQHQ�

ER]XOPXú�JHYúHPHGHQ�ú�SKHOHQPHPL]L�VD÷OD\DELOLU��(N�RODUDN��D\ÕUÕPÕQ�\DSÕODELOPHVL�LoLQ�|Q�

\�N��G�ú�U�F��YH\D�\�NVHOWLFL�oHúLWOL�WHVWOHU�JHOLúWLULOPLúWLU�

9DOVDOYD�PDQHYUDVÕ��ùHNLO����YH�QLWURJOLVHULQ��\DODQFÕ�QRUPDO�|UQHNWH�DOWWD�\DWDQ�VRO�

YHQWULN�O�JHYúHPH�ER]XNOX÷XQX�RUWD\D�oÕNDUDELOLU��(�GDOJD�KÕ]ÕQGD�DQODPOÕ�GHUHFHGH�G�úPH�

ROXUNHQ��$�GDOJD�KÕ]ÕQGD�G�ú�ú�ROPD]�YH\D�DUWÕú�ROXU NL�EXQXQ�VRQXFXQGD�GD�(�$�RUDQÕ�������

ROXU��%|\OHFH�\DODQFÕ�QRUPDO�|UQHN�X]DPÕú�JHYúHPH�|UQH÷LQH�G|Q�ú�U����

øOHUL�HYUHOHUGHNL�KDVWDODUGD�LVH�DUWPÕú�PL\RNDUGL\DO�VWLIIQHVV��JHULOPH���GL\DVWROLN�GROXú�

HVQDVÕQGD�YHQWULN�O�NRPSOL\DVÕQGD�D]DOPD�LOH�VRQXoODQÕU��'DKD�VRQUD�VRO�DWUL\XP�EDVÕQFÕ�

DUWDU��ER]XOPXú�VRO�YHQWULN�O�JHYúHPHVLQL�DúDU�YH�DOWWD�\DWDQ�VRO�YHQWULN�O�JHYúHPH



��

DQRUPDOOL÷LQL�JL]OH\HUHN�SV|GRQRUPDO�PLWUDO�LQIORZD�QHGHQ�ROXU���

ùHNLO����*UDGH���GL\DVWROLN�GLVIRQNVL\RQXQ�JHOHQHNVHO�YH�GRNX�'RSSOHU�J|U�QW�V��

x *HUL�'|Q�ú�PO��5HVWULNWLI�3DWHUQ� *UDGH��

5HVWULNWLI�GL\DVWROLN�GROXú�YH\D�UHVWULNWLI�IL]\RORML��UHVWULNWLI�NDUGL\RPL\RSDWLGHQ�

D\UÕOPDOÕGÕU��5HVWULNWLI�IL]\RORML\H�|UQHN�RODUDN�GHNRPSDQVH�..<��FLGGL�.$+��DNXW�FLGGL�DRUW�

\HWHUVL]OL÷L�VD\ÕODELOLU��6RO�DWUL\XP�EDVÕQFÕQGD�PH\GDQD�JHOHQ�DUWÕú�VRQXFXQGD�PLWUDO�NDSDN�

GDKD�HUNHQ�DoÕOÕU��ø9*=�NÕVDOÕU�YH�E�\�N�ELU�EDúODQJÕo�WUDQVPLWUDO�EDVÕQo�IDUNÕ�LOH�\�NVHN�(�

GDOJD�KÕ]Õ�JHOLúLU��(UNHQ�GL\DVWROLN�GROXú��JHYúHPH�NXVXUX�RODQ�VRO�YHQWULN�OH�GR÷UX

ROGX÷XQGDQ�(�GDOJDVÕ�KÕ]OÕ�ELU�DUWÕú�J|VWHULU��VRO�DWUL\XP�YH�VRO�YHQWULN�O�EDVÕQoODUÕ�oDEXN�

HúLWOHQLU�YH�EX�GD�NÕVD�ELU�'=¶\H�QHGHQ�ROXU��$WUL\DO�NDVÕOPD�VRO�DWUL\XP�EDVÕQFÕQÕ�DUWWÕUÕU��

DQFDN�$�GDOJD�KÕ]Õ�YH�V�UHVL�NÕVDGÕU��o�QN��VRO�YHQWULN�O�EDVÕQFÕ�|QFHGHQ�KÕ]OÕ ELU�úHNLOGH�

\�NVHOPLúWLU��6RO�YHQWULN�O�GL\DVWROLN�EDVÕQFÕ�EHOLUJLQ�\�NVHOGL÷LQGH��GL\DVWRO�RUWDVÕQGD�YH\D�

DWUL\DO�JHYúHPH�DQÕQGD�GL\DVWROLN�PLWUDO�NDoDN�J|U�OHELOLU��6RQXoWD�UHVWULNWLI�IL]\RORML��DUWPÕú�

(�GDOJD�KÕ]Õ��!���P�VQ���D]DOPÕú�$�GDOJD�KÕ]Õ��$�� (��YH�NÕVDOPÕú�'=����������YH�ø9*=�� �

���PVQ��LOH�NDUDNWHUL]HGLU��7DEOR�����7LSLN�RODUDN�(�$�RUDQÕ�! �¶GLU��%X�G|QHPGHNL�EXOJXODU�

WHGDYL�LOH�JHUL�oHYULOHELOLU�ROGX÷XQGDQ�JHUL�G|Q�ú�PO��UHVWULNWLI�|UQHN�RODUDN�DGODQGÕUÕOÕU�YH�

JUDGH���GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷XQX�J|VWHULU��ùHNLO�����



��

ùHNLO����*UDGH�����GL\DVWROLN�GLVIRQNVL\RQXQ�JHOHQHNVHO�YH�GRNX�'RSSOHU�J|U�QW�V��

x *HUL�'|Q�ú�PV�]�5HVWULNWLI�3DWHUQ� *UDGH��

0HYFXW�NDOS�KDVWDOÕ÷ÕQÕQ�LOHUOHPHVL��VRO�YHQWULN�O�NRPSOL\DQVÕQÕQ�GDKD�GD�D]DOPDVÕ�YH�

VRO�DWUL\XP�EDVÕQFÕQGDNL�DUWÕú�QHWLFHVLQGH�VDSWDQDQ�EXOJXODU�WHVWOHUH�FHYDS�YHUPH]�KDOH�JHOLU��

*HUL�G|Q�ú�PV�]�UHVWULNWLI�|UQHN�RODUDN�DGODQGÕUÕODQ�EX�G|QHP�JUDGH���GL\DVWROLN�

GLVIRQNVL\RQ�ER]XNOX÷XQX�J|VWHULU��%X�EXOJX�VRO�YHQWULN�O�VLVWROLN�IRQNVL\RQ�ER]XNOX÷XQD�

ED÷OÕ�ROPDNVÕ]ÕQ�N|W��SURJQR]XQ�LúDUHWLGLU��5HVWULNWLI�|UQHNWH�GROXú�EDVÕQFÕ�oHúLWOL�

oDOÕúPDODUGD����PP+J¶QÕQ��]HULQGH�WHVSLW�HGLOPLúWLU������

7DEOR��� � 1RUPDO�YH�DQRUPDO�GL\DVWROLN�IRQNVL\RQ�HYUHOHULQLQ�GL\DVWROLN�IRQNVL\RQ�

SDUDPHWUHOHUL�YH�IRQNVL\RQHO�NDSDVLWH�LOH�LOLúNLVL��

1250$/ *5$'(�� *5$'(�� *5$'(����

'=��PVQ� ��� � ��� ! ��� ��� � ��� � ���

ø9*=��PVQ� �� � �� ! �� � �� � ��

$�V�UHVL�3YD�V�UHVL�LOLúNLVL $ ! 3YD $!3YD�$�3YD $ � 3YD $ � 3YD

2UWDODPD�VRO�DWUL\XP�EDVÕQFÕ 1 1�� � �� ���� �����

7DX 1 ��� ��� ����

)RQNVL\RQHO�NDSDVLWH , ,, ,, � ,,, ,9



��

�������3XOPRQHU�9HQ�3:�'RSSOHU�øQFHOHPHVL

3XOPRQHU�YHQ�3:�'RSSOHUL�GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷XQXQ�L\L�ELU�EHOLUOH\LFLVLGLU�

YH�GL\DVWROLN�GLVIRQNVL\RQXQ�QRUPDO�|UQHNWHQ�D\UÕOPDVÕQD�\DUGÕPFÕ�ROXU����3XOPRQHU�YH�

'RSSOHU�ND\ÕWODUÕ�UHQNOL�DNÕP�UHKEHUOL÷LQGH�3:�VDPSOH��|UQHNOHP� YRO�P�Q�����FP�SXOPRQHU�

YHQ�LoLQH��DNÕPD�SDUDOHO�RODUDN�\HUOHúWLULOPHVL�LOH�HOGH�HGLOLU��ùHNLO�����

ùHNLO����1RUPDO�SXOPRQHU�YHQ�3:�'RSSOHU�LOH�VRO�DWUL\DO�GROXú�|UQH÷L�

9HQWULN�OHU�GROXúWDQ�IDUNOÕ�RODUDN�VRO�DWUL\DO�GROXú�KHP�VLVWROGH�KHP�GH�GL\DVWROGH�

ROXU��6RQXo�RODUDN�VD÷OÕNOÕ�LQVDQODUGD�SXOPRQHU�YHQ�DNÕPODUÕ�VLVWROLN��6��YH�GL\DVWROLN��'��

GDOJDODUGDQ�ROXúXU��6�YH�'�GDOJDODUÕQÕ�WDNLEHQ�DWUL\DO�NRQWUDNVL\RQX�\DQVÕWDQ�N�o�N�ELU�WHUV�

NRPSRQHQW��$��PHYFXWWXU��%X�DNÕP�SXOPRQHU�YHQ�VRO�DWUL\DO�ELOHúNHGH�NDSDNoÕNODU�

ROPDPDVÕQGDQ�ND\QDNODQPDNWDGÕU���YH�|QHPVL]GLU��

(N�RODUDN�GROXú�EDVÕQoODUÕQÕ�|QJ|UHQ�PLWUDO�YH�SXOPRQHU�YHQ|]�LQGHNVOHU�VLQ�V�ULWPLQH�

ED÷ÕPOÕGÕU��$\UÕFD�SXOPRQHU�YHQ�DNÕPÕ�WUDQVWRUDVLN�HNRNDUGL\RJUDIL�LOH�KDVWDODUÕQ�DQFDN���

�����¶ÕQGD�VD÷OÕNOÕ�RODUDN�J|U�QW�OHQHELOLU����7UDQV|]HIDJHDO�HNRNDUGL\RJUDIL�LOH�GDKD�\�NVHN�

RUDQGD�J|U�QW�OHQHELOLU��%X�\|QWHPLQ�NXOODQÕOPDVÕQD�HQJHO�DWUL\DO�ILEULODV\RQ�YDUOÕ÷Õ��

GDOJDODUÕQ�HOGH�HGLOPHVLQGHNL�]RUOXNODU�JLEL�NÕVÕWOÕOÕNODU�\HQL�GRNX�'RSSOHU�SDUDPHWUHOHUL�YH�

UHQNOL�0�PRGH�YHORVLWH�LOHUOHPH�\|QWHPOHUL�LOH�E�\�N�RUDQGD�DúÕOPÕúWÕU���



��

�������'RNX�'RSSOHU�*|U�QW�OHPH��''*�

'RSSOHU�ND\ÕWODUÕQGD�LNL�DQD�XQVXU�XOWUDVRQRJUDILN�GDOJDODUÕQ�JHUL�\DQVÕPDVÕQD�QHGHQ�

ROXU��%XQODU�HULWURVLWOHU�YH�\DYDú�KDUHNHW�HGHQ�YHQWULN�O�GXYDUODUÕ�LOH�NDUGL\DN�NDSDNODUGDQ�

ROXúDQ�VROLG�\DSÕODUGÕU��

3XOVHG�ZDYH�PL\RNDUGL\DO�'RSSOHU�VHoLOPLú�RODQ�PL\RNDUGL\DO�E|OJHQLQ�]DPDQD�NDUúÕ�

ND\ÕWODUÕQÕ�J|VWHUHUHN�\�NVHN�WHPSRUDO�UH]RO�V\RQ�YH�J�YHQLOLU�GLUHNW�PL\RNDUGL\DO�

JHYúHPHQLQ�J|VWHULOPHVLQL�VD÷ODU��3XOVHG�ZDYH�VDPSOH�YRO�P�PL\RNDUGÕQ��]HULQH�YH\D�ED]DO�

PL\RNDUG�VHJPHQWOHULQH�\HUOHúWLULOHUHN�VHJPHQWHU�GXYDU�KDUHNHWOHULQL�GH÷HUOHQGLULU��*OREDO�

GL\DVWROLN�IRQNVL\RQODUÕQ�GH÷HUOHQGLULOPHVL�LoLQ�PLWUDO�DQQXOHU�KDUHNHWLQ�''*¶VL��DSLNDO���

ERúOXN�J|U�QW�GHQ�DOÕQÕU��3:�'RSSOHU�PLWUDO�DQXOXVXQ�ODWHUDO�N|úHVLQH�NRQXU�YH�JHQHOOLNOH�

EXUDGDQ�|Oo�OHQ�(�GDOJDVÕ�NXOODQÕOÕU����6HSWDO�N|úHQLQ�GH�GH÷HUOHQGLULOPHVLQLQ�EHQ]HU�VRQXoODU�

YHUGL÷L�J|VWHULOPLúWLU��

%X�GDOJDODUÕQ�\|QOHUL�NDOS�VLNOXVXQD�X\JXQ�úHNLOGH�GH÷LúPHNWHGLU��6LVWRO�HVQDVÕQGD�VRO�

YHQWULN�O�HMHNVL\RQXQD�NDUúÕOÕN�JHOHQ��456�NRPSOHNVLQLQ�VRQXQGDQ�EDúOD\DUDN�7�GDOJDVÕQÕQ�

VRQXQGD�ELWHQ�WHN�ELU�SR]LWLI�GDOJD��6���GL\DVWRO�HVQDVÕQGD�LVH�LNL�QHJDWLI�GDOJD��VÕUDVÕ\OD�

PL\RNDUGL\DO�JHYúHPH\H�X\DQ�HUNHQ�KÕ]OÕ�GDOJD��(' ��YH�DWUL\DO�NRQWUDNVL\RQD�X\DQ�JHo�GDOJD�

�$' ��J|U�O�U��ø9*=��''*¶GH�6�GDOJDVÕQÕQ�ELWLPL�YH\D�IRQRJUDILGHNL�LNLQFL�NDOS�VHVLQLQ�

ELWLPL�LOH�HUNHQ�GL\DVWROLN�(' �GDOJDVÕQÕQ�EDúODQJÕFÕ�DUDVÕQGDNL�]DPDQ�DUDOÕ÷ÕGÕU���

'RNX�'RSSOHU�J|U�QW�OHPH�LOH�GL\DVWROLN�IRQNVL\RQODUÕQ�EHOLUOHQPHVLQGH�JHOHQHNVHO�

\|QWHPOHUH�LODYH�RODUDN�VDPSOH�YRO�P�Q�NRQXOGX÷X�\HUH�DLW�KÕ]ODU�G|QJ��ER\XQFD�HOGH�

HGLOGL÷LQGHQ�E|OJHVHO�VLVWROLN�YH�GL\DVWROLN�IRQNVL\RQODU�KDNNÕQGD�D\QÕ�DQGD�ELOJL�HGLQLOHELOLU��

%X�|]HOOL÷L�LOH�LVNHPLN�NDOS�KDVWDOÕ÷ÕQÕQ�WDQÕVÕQGD�\D\JÕQ�NXOODQÕP�DODQÕ�EXOPXúWXU��øVNHPLQLQ�

WHWLNOHQPHVL\OH��LOJLOL�E|OJHGH�|QFH�GL\DVWROLN�KÕ]ODUÕQ�YH�DUGÕQGDQ�GD�VLVWROLN�KÕ]ODUÕQ�

ER]XOGX÷X�J|VWHULOPLúWLU��$\UÕFD�''*�LOH�JOREDO�GL\DVWROLN�IRQNVL\RQODU�KDNNÕQGD�ELOJL�HOGH�

HGLOHELOLU��6RO�YHQWULN�O�JOREDO�IRQNVL\RQODUÕQÕ�HQ�L\L�\DQVÕWDQ�ND\ÕWODUÕQ�DOÕQDELOPHVL�

QHGHQL\OH�VDPSOH�YRO�P�PLWUDO�DQXOXV ODWHUDO�GXYDU�NHVLúPHVLQH�NRQXOPDOÕGÕU� %XUDGDQ�HOGH�

HGLOHQ�GL\DVWROLN�GDOJDODU�GROXú�EDVÕQFÕQGDQ�QLVSHWHQ�ED÷ÕPVÕ]�ROGX÷X�LoLQ�GL\DVWROLN�

IRQNVL\RQ�D÷ÕUODúWÕNoD�N�o�O�U�YH�GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷XQXQ�KLoELU�HYUHVLQGH�WHNUDU�

QRUPDO�KDOLQL�DOPD]�

0LWUDO�LQIORZ�YHORVLWHVLQGHQ�IDUNOÕ�RODUDN�WHSH�HUNHQ�PL\RNDUGL\DO�DQXOHU�GL\DVWROLN�



��

YHORVLWHVL�UHODWLI�RODUDN�\�NWHQ�ED÷ÕPVÕ]GÕU�YH�VRO�YHQWULN�O�GROXú�EDVÕQFÕQÕQ�GDKD�GR÷UX�

GH÷HUOHQGLULOPHVLQL�VD÷ODU����øQYD]LY�RODUDN�|Oo�OHQ�JHYúHPH�]DPDQ�VDELWL��WDX��LOH�L\L�ELU�

NRUHODV\RQ�J|VWHUPHNWHGLU��� 'RNX�'RSSOHU�J|U�QW�OHPH�(' �GDOJDVÕ�YH�(' �$' �RUDQÕ��ELID]LN�

PLWUDO�LQIORZ�(�GDOJDVÕ�YH�(�$�RUDQÕQGDQ�IDUNOÕ�RODUDN�SURJUHVLI�GL\DVWROLN�JHYúHPH

DQRUPDOOL÷LQL�J|VWHULU����%|\OHFH�SV|GRQRUPDO�LOH�QRUPDO�'RSSOHU�PLWUDO�LQIORZ�SDWHUQL�D\ÕUW�

HGLOHELOLU��0L\RNDUGL\DO�''*�(' �$' �RUDQÕ�KLSHUWDQVLI�KDVWDODUGD����WUDQVSODQW�UHMHNVL\RQX��

YH\D�UHVWULNWLI�NDUGL\RPL\RSDWL� � � JLEL�SDWRORMLOHUGH�GL\DVWROLN�GLVIRQNVL\RQXQ�HUNHQ�

GH÷HUOHQGLULOPHVLQL�VD÷ODU��6RQ�]DPDQODUGD�|]HOOLNOH�VD÷OÕNOÕ�QRUPDO�VRO�YHQWULN�O�JHYúHPHVL

RODQ�NLúLOHUGH��''*�(' �GDOJDVÕQÕQ�\�NH�ED÷ÕPOÕ�ROGX÷XQX�LOHUL�V�UHQ�J|]OHPOHU�ROVD�GD��

KD\YDQ�PRGHOOHULQGH�DQRUPDO�JHYúHPH�YDUOÕ÷ÕQGD�|Q\�N�Q�''*�(' �GDOJDVÕ��]HULQH�PLQLPDO�

HWNLVL�ROGX÷X�VDSWDQPÕúWÕU��'RNX�'RSSOHU�J|U�QW�OHPH�LOH�GH÷HUOHQGLULOHQ�]DPDQVDO�ROD\ODU�GD�

VRO�YHQWULN�O�JHYúHPHVLQL�GH÷HUOHQGLUPH\H�RODQDN�YHULU��6D÷OÕNOÕ�J|Q�OO�OHU��VRO�YHQWULN�O�

KLSHUWURILVL�RODQ�YH�ROPD\DQ�QRUPDO�VLVWROLN�IRQNVL\RQOX�KDVWDODUGD�\DSÕODQ�ELU�oDOÕúPDGD��

PL\RNDUGL\DO�ø9*=�YH�PL\RNDUGL\DO�$�GDOJD�V�UHVL��$V�U���o�JUXS�DUDVÕQGD�DQODPOÕ�GHUHFHGH�

IDUNOÕ�EXOXQPXúWXU��0L\RNDUGL\DO�''*�('  dalgasÕ��ø9*=�YH�$V�U�VRO�YHQWULN�O�NDOÕQOÕ÷Õ�LOH�

NRUHODV\RQ�J|VWHUPLúWLU��*HOHQHNVHO�'RSSOHUGH�LVH�VDGHFH�PLWUDO�$�GDOJD�YHORVLWHVL�VRO�

YHQWULN�O�KLSHUWURILVL�LOH�NRUHODV\RQ�J|VWHUPLúWLU��6RO�YHQWULN�O�KLSHUWURILVL�GHUHFHVL��PLWUDO�

LQIORZ�$�GDOJDVÕ�YH�PL\RNDUGL\DO�$�GDOJDVÕ�DUDVÕQGDNL�EX�\DNÕQ�LOLúNL�DWUL\DO�NDWNÕQÕQ�

|QHPLQLQ�VRO�YHQWULN�O�KLSHUWURILVLQH�SDUDOHO�RODUDN�DUWWÕ÷ÕQÕQ�J|VWHUJHVLGLU��*HOHQHNVHO�

\|QWHPOHUOH�|Oo�OHQ�ø9*=¶GHQ�IDUNOÕ�RODUDN�PL\RNDUGL\DO�''*�LOH�|Oo�OHQ�ø9*=�VRO�

YHQWULN�O�KLSHUWURILVLQH�SDUDOHO�RODUDN�SURJUHVLI�úHNLOGH�X]DPDNWDGÕU�YH�EX�GD�SV|GRQRUPDO�LOH�

QRUPDO�PLWUDO�LQIORZ�SDWHUQLQL�D\ÕUW�HWPHNWH�\DUGÕPFÕ�ROPDNWDGÕU�

������ 5HQNOL�0�0RGH�$NÕP�øOHUOHPH�+Õ]Õ��3URSDJDV\RQ�9HORVLWHVL�

5HQNOL�0�PRGH�LOH�N�UV|U�Q�JHoWL÷L�ELU�KDW�ER\XQFD�UHQNOH�NRGODQPÕú�KÕ]�]DPDQ�

GH÷LúLPL�J|U�QW�OHQPHNWHGLU��(OGH�HGLOHQ�ELOJL��ELU�KDW��]HULQGH�EHOOL�DUDOÕNODUOD�GL]LOPLú�oRN�

VD\ÕGD�QRNWDQÕQ�ROXúWXUGX÷X�X]D\VDO�ELU�NHVLWH�DLWWLU�YH�EHOOL�KÕ]�DUDOÕNODUÕ�EHOOL�UHQNOHU�LOH�

NRGODQPÕúWÕU�

1RUPDO�VRO�YHQWULN�O�JHYúHPHVL�HUNHQ�GL\DVWRO�HVQDVÕQGD�KÕ]OÕ�UHQNOL�0�PRGH

YHORVLWHVL��9S�¶QH�QHGHQ�ROXU��*HQo�VD÷OÕNOÕ�HULúNLQOHUGH�9S�! �� FP�VQ¶GLU��9S¶QLQ�� ���
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FP�VQ�ROPDVÕ�W�P�GHUHFHOHULQGH�GL\DVWROLN�GLVIRQNVL\RQ�WDQÕVÕ�NR\GXUXU����*HFLNPLú�HUNHQ�

JHYúHPH LOHUL�\DúODUGD�ROGX÷X�JLEL�VRO�YHQWULN�O�KLSHUWURILVL�YH\D�UHVWULNWLI�NDUGL\RPL\RSDWL�

YHORVLWH�SURSDJDV\RQXQXQ�\DYDúODPDVÕQD�YH�\DYDú�9S¶\H�QHGHQ�ROXU��+HP�PLWUDO�DQXOHU�3:�

'RSSOHU�KHPGH�UHQNOL�0�PRGH�YHORVLWH�LOHUOHPHVL�PLWUDO�LQIORZ�YH�SXOPRQHU�YHQ�DNÕPÕQD�

J|UH�UHODWLI�RODUDN�\�NWHQ�ED÷ÕPVÕ]�ROPDODUÕQD�UD÷PHQ�9S�VRO�YHQWULN�O�VLVWROLN�IRQNVL\RQ�

ER]XNOX÷XQGD�HQ�GR÷UX�VRQXFX�YHUPHNWHGLU���

������ 6RO�$WUL\DO�9RO�P�øQGHNVL

6RO�DWUL\XP�YRO�P��KHUKDQJL�ELU�NDSDN�KDVWDOÕ÷Õ��\DSÕVDO�GL÷HU�KDVWDOÕNODU�YH�HúOLN�

HGHQ�DWUL\DO�DULWPLOHU�ROPDGÕ÷Õ�V�UHFH�GL\DVWROLN�GLVIRQNVL\RQXQ�GH÷HUOHQGLULOPHVLQGH�|QHPOL�

ELU�SDUDPHWUHGLU��'L\DVWRO�VÕUDVÕQGD�VRO�DWUL\XP�GLUHNW�RODUDN�D]DOPÕú�NRPSOL\DQV�VHEHEL\OH�

DUWPÕú�EDVÕQFD�PDUX]�NDOÕU��6RO�DWUL\DO�EDVÕQo�\HWHUOL�GROXPX�VD÷OD\DELOPHN�LoLQ��DWUL\DO�GXYDU�

EDVÕQFÕQÕ�DUWWÕUÕU��EX�GD�DWUL\DO�PL\RNDUGÕQ�JHULOLS�JHQLúOHPHVLQH�QHGHQ�ROXU��%|\OHFH�VRO�

DWUL\XP�YRO�P���VRO�DWUL\XPXQ�QH�NDGDU�V�UH�\�NVHN�YHQWULN�O�EDVÕQFÕQD�PDUX]�NDOGÕ÷ÕQÕ�

J|VWHULU��$QRUPDO�VRO�YHQWULN�O�GL\DVWROLN�IRQNVL\RQXQ�HQ�HUNHQ�EXOJXVX�VRO�DWUL\DO�

E�\�PHGLU��6RO�DWUL\DO�YRO�P�Q�GH÷HUOHQGLULOPHVLQGH�oHúLWOL�PHWRGODU�WDULI�HGLOVH GH�KLoELUL�

VWDQGDUWL]H�HGLOHPHPLúWLU��

�����5RPDWRLG�$UWULW�YH�.DUGL\RYDVN�OHU�6LVWHP

5RPDWRLG�DUWULWWH�NDOS�WXWXOXPX�\�NVHN�VÕNOÕNWD�J|U�OPHNWH� R OXS � \DSÕODQ�ELUoRN�

oDOÕúPDGD�EX�KDVWDODUGD�NDUGL\RYDVN�OHU�PRUWDOLWHQLQ�DUWPÕú�ROGX÷X�YH�|O�POHULQ�� ���

��
V LQGHQ�NDUGL\RYDVN�OHU�KDVWDOÕNODUÕQ��.9+��VRUXPOX�ROGX÷X�J|VWHULOPLúWLU��

6HUHEURYDVN�OHU�KDVWDOÕNODU�|O�PH�\RO�DoDQ����VHEHS�RODUDN�ELOGLULOPHNWHGLU��*DVWURLQWHVWLQDO��

UHVSLUDWXYDU�YH�HQIHNVL\RQ�KDVWDOÕNODUÕ�GL÷HU�PRUWDOLWH�QHGHQOHUL�DUDVÕQGDGÕU������

$NXW�YH�NURQLN�LQIODPDWXYDU�ELU�KDVWDOÕN�RODQ�5$¶GD�YDVN�OLW��QRG�OHU�\DSÕ��DPLORLGR]��

VHUR]LW��YDOYXOLW�YH�ILEUR]LVLQ�HWNLOHUL\OH�NDUGL\DN�WXWXOXP�RUWD\D�oÕNPDNWDGÕU��(Q�VÕN�J|U�OHQ�

NDUGL\DN�WXWXOXP�SHULNDUGLWWLU��1RG�OHU�JUDQ�ORPDW|]�YH\D�GLI�]�ILEUR]LV�QHGHQL\OH�
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PL\RNDUGLDO�WXWXOXP�YH�NDOS�\HWHUVL]OL÷L�JHOLúHELOLU��*HQHOOLNOH�DVHPSWRPDWLN�VH\UHGHU�YH�

VLVWROLN�IRQNVL\RQGDQ�]L\DGH�GL\DVWROLN�IRQNVL\RQ�ER]XOXU��(QGRNDUGLW��QRG�O�YH\D�YDVN�OLW�

QHGHQL\OH�NDSDN�\HWHUVL]OL÷L��LOHWLP�ER]XNOXNODUÕ��ILEUR]LVLQ�LOHWL�\ROODUÕQD�LOHUOHPHVL��YH�.$+�

J|U�OHELOLU��� $WHURVNOHURWLN�.$+¶ÕQ�����
VL�ELOLQHQ�NODVLN�ULVN�IDNW|UOHULQGHQ�ED÷ÕPVÕ]�

RODUDN�ROXúPDNWDGÕU��ùHNLO����

.6��.RUWLNRVWHURLG��07;��0HWRWUHNVDW��66=��6�OIRVDOD]LQ��16$øø��1RQVWUHRLG�

DQWLLQIODPDWXYDU�LODo

ùHNLO����5RPDWRLG�DUWULWWH�NDUGL\RYDVN�OHU�KDVWDOÕN�JHOLúLPLQGHNL�PXKWHPHO�

PHNDQL]PDODU���

�������$WHURVNOHUR]�YH�.RURQHU�$UWHU�+DVWDOÕ÷Õ

5RPDWRLG�DUWULW�KDVWDODUÕ�QRUPDO�SRS�ODV\RQ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�� ����LOH�� ��

RUDQÕQGD�DUWPÕú�ELU�PRUWDOLWH\H�VDKLSWLUOHU��5RPDWRLG�DUWULWWH�EDúOÕFD�PRUWDOLWH�QHGHQL�RODQ�

6XENOLQLN�
YDVN�OLW

16$øø
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NDUGL\RYDVN�OHU�KDVWDOÕNODUÕQ�JHOLúLPLQGH�VLJDUD��KLSHUOLSLGHPL�JLEL�ELOLQHQ�NDUGL\RYDVN�OHU�

ULVN�IDNW|UOHUL�HWNLOL�RODELOHFH÷L�JLEL�EX�KDVWDODUGDNL�\�NVHN�LQIODPDWXYDU�DNWLYLWH��ILEULQRMHQ�

\�NVHNOL÷L��KLSHUKRPRVLVWHLQHPL�YH�RWRLPP�Q�LQIODPDWXYDU�IDNW|UOHU�JLEL D]�ELOLQHQ�ULVN�

IDNW|UOHUL�GH�URO�DODELOPHNWHGLU���

7DEOR����5$�YH�DWHURVNOHUR]XQ SDWRJHQH]LQGH�\HU�DODQ�RUWDN�ULVN�IDNW|UOHUL�

%LOLQHQ�ULVN�IDNW|UOHUL

<Dú

6LJDUD

/LSLG�SURILOL

øPPRELOL]DV\RQ

6HGDQWHU�\DúDP�ELoLPL

øQIODPDWXYDU�ULVN�IDNW|UOHUL

$NXW�ID]�SURWHLQOHUL �&53��ILEULQRMHQ�

$QWLEDGLOHU �DQWL�&&3��5)��DQWL�R[/'/�

3URDWHURMHQLN�VLWRNLQOHU �7K��7K��WLS�

.HPRNLQOHU

$QMLRJHQLN�E�\�PH�IDNW|UOHUL

0DWULNV�SDUoDOD\ÕFÕ�PHWDOORSURWHLQOHU

$UWPÕú�K�FUH�DGKH]\RQ�PROHN�O��UHWLPL

+LSHUKRPRVLVWHLQHPL

%R]XOPXú�DSRSLWR]LV

øDWURMHQLN�ULVN�IDNW|UOHUL
0HWRWUHNVDW

.RUWLNRVWHURLGOHU

x %LOLQHQ�5LVN�)DNW|UOHUL��

6LJDUD�NDUGL\RYDVN�OHU�KDVWDOÕNODU�LoLQ�ED÷ÕPVÕ]�ELU�ULVN�IDNW|U�G�U��$\UÕFD�\HQL�

\DSÕODQ�oDOÕúPDODUGD�VLJDUDQÕQ�5$�JHOLúLPLQGH�|QHPOL�ELU�SDWRJHQLN�IDNW|U RODELOHFH÷L�

J|VWHULOPLúWLU���

6LJDUD\D�HN�RODUDN��5$�LOH�LOLúNLOL�IL]LNVHO�LQDNWLYLWH��+7��'0�YH�REHVLWH�5$¶GD�

DWHURVNOHUR]�LOH�LOLúNLOLGLU�IDNDW�EX�ULVN�IDNW|UOHUL\OH�LOJLOL�\HWHULQFH�NDQÕW�\RNWXU��5RPDWRLG�

DUWULWWHNL�GLVOLSLGHPL�YHULOHUL�GH÷LúNHQOLN�J|VWHUPHVLQH�UD÷PHQ�D]DOPÕú�+'/�. YH�DUWPÕú�
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/'/�.�GH÷HUOHUL�GLUHNW�DWHURVNOHUR]X�D÷ÕUODúWÕUPDNWDQ�oRN�NURQLN�LQIODPDV\RQD�VHNRQGHU�

RODELOLU��%X�\�]GHQ�5$�LOH�LOLúNLOL�DWHURVNOHUR]�VDGHFH�ELOLQHQ�ULVN�IDNW|UOHUL�LOH�

DoÕNODQDPDPDNWDGÕU���

x øQIODPDWXYDU�5LVN�)DNW|UOHUL��

%LUoRN�LQIODPDWXYDU�YH�DWHURMHQLN�PHGL\DW|U KHP�5$�YH�KHP�GH�DWHURVNOHUR]XQ�

SDWRJHQH]LQGH�URO�R\QDPDNWDGÕU��7DEOR�������+RPRVLVWHLQ��OLSRSURWHLQ��D���&53�RWRLPP�Q�

KDVWDOÕNODUOD�LOLúNLOL�DWHURVNOHUR]�LoLQ�ED÷ÕPVÕ]�ELUHU�ULVN�IDNW|UOHULGLUOHU��+RPRVLVWHLQ��UHWLPL�

IRODW�YH�YLWDPLQ�%���PHWDEROL]PDVÕ�LOH�WHUV�LOLúNLOLGLU��+LSHUKRPRVLVWHLQHPL��IRODW�YH\D�%��

YLWDPLQ�HNVLNOL÷L��DWHURVNOHUR]�YH�.9+¶ODU LOH�J�oO��ELU�úHNLOGH�LOLúNLOLGLU��0HWRWUHNVDWÕQ�

5$¶GD�DWHURVNOHUR]�LoLQ�LNL�IDUNOÕ�HWNLVL�YDUGÕU��%XQODUGDQ�ELULQFLVL�SOD]PD�KRPRVLVWHLQ�

G�]H\LQL�DUWWÕUPDN��GL÷HUL�LVH�ELUoRN�LQIODPDWXYDU�PHGL\DW|U��NRQWURO�HWPHN�YH�E|\OHOLNOH�

.9+¶ODU��]HULQH�\DUDUOÕ�HWNLOHU�ROXúWXUPDNWÕU��0HWRWUHNVDW�LOH�Hú�]DPDQOÕ�IRODW�WHGDYLVL�

KRPRVLVWHLQ�DUWÕúÕQÕ�HQJHOOH\HUHN�.9+¶ODUÕQ�PRUWDOLWHVLQL�D]DOWÕU���

3DURNVRQD]��321��JLEL�OLSLG�RNVLGDV\RQX��]HULQH�HWNLOL�HQ]LPOHULQ�ELUH\OHUL�YDVN�OHU�

KDVWDOÕNODUGDQ�NRUXGX÷X�J|VWHULOPLúWLU��%XQXQOD�EHUDEHU�5$�JLEL�RWRLPP�Q�KDVWDOÕNODUGD�

321���DNWLYLWHVLQLQ�G�ú�N�ROGX÷X�VDSWDQPÕúWÕU���

$WHURVNOHURWLN�SODN��5$�HNOHPLQH �EHQ]HU �R ODUDN � � LQIODPDWXYDU�O|NRVLWOHULQ�

WRSODQPDVÕ\OD�NDUDNWHUL]HGLU�YH�oR÷XQOXNOD�PRQRVLW�PDNURIDM�YH�7�K�FUHOHULQL�LoHULU��&'� ��7�

K�FUHOHUL�DWHURVNOHUR]XQ�DOWÕQGD�\DWDQ�HQGRWHO�KDVDUÕQGD�URO�R\QDU���

71)�Į�YH�,/���JLEL�VLWRNLQOHU�5$¶GD�ROGX÷X�JLEL�DWHURVNOHUR]�JHOLúLPLQGH�GH�|QHPOL�

URO�R\QDUODU��$\UÕFD�71)�Į�YH�,/��¶QÕQ�DUWPDVÕ�LQV�OLQ�GLUHQFL��GLVOLSLGHPL�YH�REH]LWHGH�

ROGX÷X�JLEL�NDOS�\HWPH]OL÷L�LOH�GH�LOLúNLOLGLU��%XQXQ�DNVLQH�,/���YH�,/����JLEL�VLWRNLQOHU�LVH�

DWHURVNOHUR]�JHOLúLPLQGH�7K��\DQÕWÕQÕ�NRQWURO�HGHUHN�DQWLLQIODPDWXYDU URO�R\QDUODU���

.DURWLV�DWHURVNOHUR]X�.$+�HúGH÷HUL�RODUDN�NDEXO�HGLOPHNWHGLU��.DURWLV�DWHURVNOHUR]X�

%�PRGH�XOWUDVRQRJUDIL � L OH�NDURWLV� LQWLPD�PHGLD�NDOÕQOÕ÷ÕQÕQ�|Oo�OPHVL� L OH�WHVELW�

HGLOHELOPHNWHGLU��5RPDWRLG�DUWULWOL�KDVWDODUGD�\DSÕODQ�oDOÕúPDODUGD�NDURWLV�LQWLPD�PHGLD�

NDOÕQOÕ÷ÕQÕQ�DUWPÕú�ROGX÷X�VDSWDQPÕúWÕU��$\UÕFD�5$�KDVWDODUÕQGD�DWHURVNOHUR]�JHOLúLPLQLQ�

|QF�V��RODQ�HQGRWHO�GLVIRQNVL\RQX J|VWHULOPLúWLU���

g]HWOH�\�NVHN�GHUHFHGH�LQIODPDV\RQOX�DNWLI�5$�KÕ]ODQPÕú�DWHURVNOHUR]D�\RO�DoDUDN�EX�

KDVWDODUGD�.9+¶\D�ED÷OÕ�DUWPÕú�PRUELGLWH�YH�PRUWDOLWH\H�QHGHQ�ROPDNWDGÕU��
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������ .DOS�<HWHUVL]OL÷L

<DSÕODQ�oDOÕúPDODUGD�5$�KDVWDODUÕQGD�\�NVHN�RUDQGD�..<�VDSWDQPÕúWÕU����5RPDWRLG�DUWULW

KDVWDODUÕQGD�VDSWDQDQ�\�NVHN�RUDQGDNL�..<�JHOHQHNVHO�ULVN�IDNW|UOHUL�YH�LVNHPLN�NDOS�

KDVWDOÕ÷ÕQGDQ�ED÷ÕPVÕ]GÕU����3ULPHU�GL\DVWROLN�GLVIRQNVL\RQ�..<¶QLQ�|QHPOL�ELU�QHGHQLGLU�YH�

..<¶QLQ�NOLQLN�EXOJXODUÕQÕQ�RUWD\D�oÕNPDVÕQGDQ�|QFH�J|U�OHQ�HUNHQ��VHVVL]�ELU�NDUGL\DN�

GH÷LúLNOLNWLU����.OLQLN�NDUGL\DN�KDVWDOÕN�EHOLUWLVL�ROPD\DQ�5$¶OÕ�KDVWDODUGD�EX�NRPSOLNDV\RQXQ�

ELOLQLS�HUNHQ�WHGDYLVL�EX�KDVWDODUÕQ�VD÷�NDOÕPODUÕQÕ�DUWWÕUPDVÕ�DoÕVÕQGDQ�oRN�|QHPOLGLU�

5RPDWRLG�DUWULW�KDVWDODUÕQGD�NDOS�\HWHUVL]OL÷L��VLVWROLN�IRQNVL\RQ�ER]XNOX÷X��GL\DVWROLN�

IRQNVL\RQ�ER]XNOX÷X�YH\D�KHU�LNLVLQH�ED÷OÕ�RODUDN�JHOLúHELOLU��6RO�YHQWULN�O�GL\DVWROLN�

GLVIRQNVL\RQX�JHQHOOLNOH�KLSHUWURIL�YH\D�LQWHUVLWLV\HO�ILEUR]LV��LVNHPL�VRQXFX�ROXúDQ�ER]XOPXú�

PL\RNDUGL\DO�JHYúHPH�JLEL�\DSÕVDO�ER]XNOXNODU�VRQXFX�ROXúXU�

6RQ�]DPDQODUGD�\DSÕODQ�oDOÕúPDODU�5$¶GDNL�W�P�QHGHQOHUH�ED÷OÕ�PRUWDOLWHQLQ�..<�RODQ�

KDVWDODUGD�LVNHPLN�NDOS�KDVWDOÕ÷Õ�RODQODUD�J|UH�GDKD�ID]OD�ROGX÷XQX�J|VWHUPLúWLU��%XQXQ�QHGHQL�

5$�EXOXQPD\DQ�ELUH\OHUH�J|UH�5$�KDVWDODUÕQGD�DUWPÕú�..<�LQVLGDQVÕGÕU����5RPDWRLG�DUWULW

KDVWDODUÕQGD�..<�JHOLúPH�ULVNL�5$�ROPD\DQ�ELUH\OHUH�J|UH�LNL�NDW�GDKD�ID]ODGÕU��EX�ULVN�VDGHFH�

JHOHQHNVHO�ULVN�IDNW|UOHUL�YH�YH\D�LVNHPLN�NDOS�KDVWDOÕNODUÕ�LOH�DoÕNODQDPDPDNWDGÕU���

�.DUGL\RYDVN�OHU�PRUWDOLWH�5$�KDVWDODUÕQGD�VLVWHPLN�LQIODPDV\RQD�ED÷OÕ�RODUDN�JHOLúHQ�

5$�YDVN�OLWL�YH�5$�DNFL÷HU�KDVWDOÕ÷Õ JLEL�GXUXPODUOD�GD�LOLúNLOLGLU��

øOJLQo�RODUDN�5$�KDVWDODUÕQGD�J|÷�V�D÷UÕVÕ�JLEL�VHPSWRPODU�GDKD�D]�J|U�O�U�IDNDW�VHVVL]�

PL\RNDUG�LQIDUNW�V���0ø��YH�DQL�|O�P�GDKD�VÕNWÕU��$\UÕFD�EX�KDVWDODUÕQ�DNXW�0ø�LOH�KDVWDQH\H�

EDúYXUPDODUÕ�GD�VÕN�RODUDN�J|U�OPHNWHGLU��5)����YH�KDVWDOÕN�\DúÕ�N�o�N�RODQ�ELUH\OHUGH�.9+�

PRUWDOLWH�ULVNL�GDKD�\�NVHNWLU���

<DSÕODQ�UHWURVSHNWLI�ELU�oDOÕúPDGD�..<¶VL�RODQ�5$�KDVWDODUÕQGD�NDOS�\HWHUVL]OL÷L

EDúODPDGDQ�|QFHNL���D\OÕN�SHUL\RG�ER\XQFD�(6+¶QÕQ��! �� PP�VDDW�DUWÕú�J|VWHUPHVL�..<�

JHOLúLPL\OH�LOLúNLOL�EXOXQPXúWXU��2OXúDQ�LQIODPDWXYDU�X\DUÕODU�5$¶OÕ�KDVWDODU�DUDVÕQGD�NDOS�

\HWHUVL]OL÷LQLQ�EDúODPDVÕQGD�URO�R\QD\DELOLU���

6RQ�]DPDQODUGD�\DSÕODQ�HNRNDUGL\RJUDILN�oDOÕúPDODUOD�5$¶OÕ�KDVWDODUGD�VRO�YHQWULN�O�

VLVWROLN�GLVIRQNVL\RQXQXQ�JHQHO�SRS�ODV\RQD�J|UH���NDW�NDGDU�DUWWÕ÷ÕQÕ�J|VWHUPHNWHGLUOHU��%X�

KDVWDODUÕQ�(OHNWURNDUGL\RJUDP��(.*�¶ODUÕ�JHQHOOLNOH�DQRUPDO�ROXS�(.*�DQRUPDOOL÷L�RODQ�

KDVWDODU�NDUGL\DN�WXWXOXP�DoÕVÕQGDQ�GDKD�D\UÕQWÕOÕ�LQFHOHQPHOLGLU���
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5RPDWRLG�DUWULW�WHGDYLVLQGH�NXOODQÕODQ�LODoODUÕQ�NDUGL\RYDVN�OHU�VLVWHP��]HULQH�\DQ�

HWNLOHUL�EXOXQPDNWDGÕU��.RUWLNRVWHURLGOHU�LQIODPDV\RQX�EDVNÕODUODU�YH�OLSLG�G�ú�U�F��HWNLOHUL�

YDUGÕU��EX�\�]GHQ�LQIODPDV\RQXQ�SURDWHURMHQLN�HWNLOHULQL�D]DOWÕUODU����%X�J|]OHPLQ�WHUVLQH�
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$67��$/7��**7��VRG\XP��SRWDV\XP�YH�NORU�GH÷HUOHULQLQ�LVH�EHQ]HU�ROGX÷X�VDSWDQGÕ�

5$�KDVWDODUÕQÕQ�OLSLG�SURILOOHUL�\DSÕODQ�oDOÕúPDODUGD�IDUNOÕOÕNODU�J|VWHUPHVLQH�UD÷PHQ�

KDVWDOÕ÷ÕQ�DNWLI�G|QHPLQGH�G�ú�N�7�.RO��YH�EXQD�HúOLN�HGHQ�G�ú�N�+'/�. GROD\ÕVÕ\OD�\�NVHN�

DWHURVNOHURWLN�KDVWDOÕN�ULVNLQH�\RO�DoWÕ÷Õ�G�ú�Q�OP�úW�U�������'XUVXQR÷OX�YH�DUN����WRSODP����

NDGÕQ�5$�KDVWDVÕ�YH�NRQWURO�JUXEX�RODUDN�VD÷OÕNOÕ����NDGÕQ�LOH�\DSWÕNODUÕ�oDOÕúPDGD�KHU�LNL�

JUXSWD�7�.RO���7*��/'/�.�YH +'/�.�G�]H\OHULQL�NDUúÕODúWÕUPÕúODUGÕU�� %X�oDOÕúPDGD�5$�YH�

NRQWURO�JUXEX�7�.RO��G�]H\L��������PJ�GO�YH��������PJ�GO��S! �������7*�G�]H\L��������

PJ�GO�YH�������PJ�GO��S � �������+'/�.�G�]H\L������PJ�GO�YH������PJ�GO��S � ������YH�

/'/�.�G�]H\L��������PJ�GO�YH��������PJ�GO��S ! �������7�.RO��+'/�.�RUDQÕ�5$�JUXEXQGD�

��������YH�NRQWURO�JUXEXQGD�������� � RODUDN�EXOXQGX��S � ��������6RQXo�RODUDN�WD�5$�



��

KDVWDODUÕQGD�G�ú�N�+'/�.�G�]H\OHULQLQ�YH�DUWPÕú�7�.RO��+'/�.�RUDQÕ�LOH�\�NVHOPLú�7*�

G�]H\OHULQLQ�DWHURVNOHUR]�ULVNLQL�DUWWÕUDELOHFH÷L�EHOLUWLOPLúWLU� 1DV�YH�DUN�¶QÕQ������5$�KDVWDVÕ�

YH����VD÷OÕNOÕ�ELUH\OH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD��5$�JUXEXQGD�7�.RO���S � �������YH�7*��S �

�������G�]H\OHUL�NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFHGH�GDKD�G�ú�N�EXOPDODUÕQD�NDUúÕQ�/'/�

.�G�]H\OHUL�QRUPDOOHUH�J|UH�GDKD�G�ú�N�ROPDVÕQD�YH�+'/�.�G�]H\OHUL�LVH�GDKD�\�NVHN�

ROPDVÕQD�UD÷PHQ�DUDGDNL�IDUN�DQODPOÕ�EXOXQPDPÕúWÕU��S ! �������%L]LP�oDOÕúPDPÕ]GD�GD�5$�

KDVWDODUÕQD�DLW�7�.RO���/'/�.�YH�7*�G�]H\OHUL�QRUPDOOHUGHQ�GDKD�G�ú�N��+'/�.�G�]H\OHUL�

L V H � EHQ]HU�EXOXQGX� � % X � VRQXo�5$�KDVWDODUÕQGD�NROHVWHURO�G�]H\OHULQLQ�GH÷LúNHQOLN�

J|VWHUGL÷LQL�YH�EX�KDVWDOÕNWD�JHOLúHQ�DWHURVNOHURWLN�GH÷LúLPOHULQ�VDGHFH�NROHVWHURO�G�]H\OHULQH�

ED÷ÕPOÕ�ROPDGÕ÷ÕQÕ�G�ú�QG�UPHNWHGLU����

5RPDWRLG�DUWULWWH�ELUoRN�HWNHQ�WHN�EDúÕQD�YH\D�ELUELUL\OH�ED÷ODQWÕOÕ�RODUDN�PL\RNDUG�

GLVIRQNVL\RQXQD�\RO�DoDELOLU��.DOS�\HWPH]OL÷L�|]HOOLNOH�HUNHNOHUGH�ROPDN��]HUH�5$
GD�DUWPÕú�

NDUGL\RYDVN�OHU�PRUWDOLWH�QHGHQOHULQGHQ�ELULGLU��5RPDWRLG�DUWULWOLOHULQ� � � � � ���
ÕQGD�

VHPSWRPDWLN�NDOS�KDVWDOÕ÷Õ�ROPDGDQ�'RSSOHU�HNRNDUGL\RJUDIL�LOH�VRO�YHQWULN�O�Q�GL\DVWROLN�

IRQNVL\RQ�ER]XNOX÷X�EXOXQPXúWXU��� �%X�NDOS�\HWPH]OL÷LQLQ�YH\D�LVNHPLN�NDOS�KDVWDOÕ÷ÕQÕQ�

HUNHQ�ELU�EHOLUWLVLGLU�YH�N|W��SURJQRVWLN�GH÷HUH�VDKLSWLU��� $\UÕFD�DPLORLGR]D�ED÷OÕ�UHVWULNVL\RQ�

GL\DVWROLN�NDOS�\HWPH]OL÷LQH�VHEHS�RODELOLU����*HoPLúWH�URPDWRLG�WXWXOXPD�ED÷OÕ�NDOSWH�

DPLORLGR]�JHOLúLPL�� ��� ����RUDQÕQGD�EHOLUWLOLUNHQ��J�Q�P�]GH�GDKD�QDGLU�RODUDN�

ELOGLULOPHNWHGLU��3DQNDUGLW�YH�N�o�N�GDPDU�YDVN�OLWL�VLVWROLN�SRPSD�\HWPH]OL÷LQH�\RO�

DoDELOLUNHQ�SXOPRQHU�ILEUR]LV�VD÷�YHQWULN�O�\HWPH]OL÷LQH�QHGHQ�RODELOLU��$\UÕFD�5$
GD�NDOS�

\HWPH]OL÷LQLQ�JHQHO�SRS�ODV\RQGD�ROGX÷X�JLEL�DWHURVNOHURWLN�ELU�KDVWDOÕ÷ÕQ�VRQXFX�ROPD�

LKWLPDOL�GH�\�NVHNWLU��'LVSQH�JLEL�PL\RNDUG�GLVIRQNVL\RQXQD�DLW�VHPSWRPODU�5$
GD�\D\JÕQ�

GH÷LOGLU��PXKWHPHOHQ�D]DOPÕú�RODQ�IL]LNVHO�DNWLYLWH\H YH\D�RODVÕ�JL]OL�DNFL÷HU�WXWXOXPXQD

ED÷OÕGÕU����$NXW�NDOS�\HWPH]OL÷L�JHOLúHQ�KDVWDODUGD�|]HOOLNOH�GL\DVWROLN�NDOS�\HWPH]OL÷LQLQ�|Q�

SODQGD�ROGX÷X�EHOLUWLOPLúWLU������

5H[KHSDM�YH�DUN����WDUDIÕQGDQ�\DSÕODQ�YH�5$�KDVWDODUÕQGD�VRO�YHQWULN�O�GL\DVWROLN�

IRQNVL\RQODUÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDGD��5$�KDVWDODUÕQGD�NRQWURO�JUXEXQD�J|UH�

KHPRJORELQ�GH÷HUL�GDKD�G�ú�N��(6+�GDKD�\�NVHN��7�.RO�� �7*�YH�JOXNR]�GH÷HUOHUL�EHQ]HU�

RODUDN�VDSWDQPÕúWÕU��6RO�DWUL\XP�YH�DRUW�oDSÕ��VRO�YHQWULN�O�VLVWROLN�YH�GL\DVWROLN�oDSODUÕ��

VHSWXP�YH�SRVWHUL\RU�GXYDU�NDOÕQOÕNODUÕ�LoLQ�KHU�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

IDUN�VDSWDQPDPÕúWÕU���dDOÕúPDPÕ]GD �ROGX÷X�JLEL�(�GDOJDVÕ��$�GDOJDVÕ�YH�(�$�RUDQÕQGD�

GL\DVWROLN�GLVIRQNVL\RQ�YDUOÕ÷Õ�LOH�X\XPOX�RODFDN�úHNLOGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNODU�

VDSWDQPÕúWÕU��%X�oDOÕúPDGDQ�IDUNOÕ�RODUDN�EL]LP�oDOÕúPDPÕ]GD�GL\DVWROLN�GLVIRQNVL\RQ�YDUOÕ÷Õ�



��

JHOHQHNVHO�\|QWHPOHULQ �\DQÕ � V ÕUD �GRNX�'RSSOHU J|U�QW�OHPH�\|QWHPL�LOH�GL\DVWROLN�

SDUDPHWUHOHUH�EDNÕODUDN�GH÷HUOHQGLULOPLúWLU��

:LVORZVND�YH�DUN����WRSODP��������NDGÕQ����HUNHN��5$�KDVWDVÕ�YH����VD÷OÕNOÕ�ELUH\L�

NRQWURO�JUXEX�RODUDN�DOGÕNODUÕ�oDOÕúPDODUÕQGD�JHOHQHNVHO�HNRNDUGL\RJUDILN�\|QWHPOHU�LOH�VRO�

YHQWULN�O�GL\DVWROLN�IRQNVL\RQXQX�GH÷HUOHQGLUPLúOHUGLU��%X�oDOÕúPDGD�5$�KDVWDODUÕQÕQ�

RUWDODPD�KDVWDOÕN�V�UHVL����������\ÕO�ROXS�KHU�LNL�JUXEXQ�JOXNR]��7*��7�.RO���+'/�.�YH�/'/�

.�GH÷HUOHUL�EHQ]HU�RODUDN��EXOXQPXúWXU��$\UÕFD�VRO�DWUL\XP�YH�DRUW�oDSÕ��VRO�YHQWULN�O�VLVWROLN

YH�GL\DVWROLN�oDSODUÕ�DUDVÕQGD�GD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��6HSWXP�

YH�SRVWHUL\RU�GXYDU�NDOÕQOÕNODUÕ�LVH�5$�KDVWDODUÕQGD�DQODPOÕ�GHUHFHGH�GDKD�ID]OD�ROGX÷X�

J|U�OP�úW�U� 5$�KDVWDODUÕQGD�QRUPDOOHUH�J|UH�(�GDOJD�KÕ]Õ�D]DOPÕú��GHVHOHUDV\RQ�]DPDQÕ�YH�

L]RYRO�PHWULN�JHYúHPH�]DPDQÕ�X]DPÕú�RODUDN�VDSWDQGÕ��$�GDOJDVÕ�YH�(�$�RUDQÕ�LNL�JUXSWD�GD�

EHQ]HU�EXOXQPXúWXU��%X�oDOÕúPDGD�EL]LPNLQGHQ�IDUNOÕ�RODUDN�NDSDN�WXWXOXPX�GH÷HUOHQGLULOPLú�

ROXS�PLWUDO�YH�WULN�VSLW�NDSDNODUÕQ�WXWXOXPX�NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFH�ID]OD�

ROPDVÕQD�UD÷PHQ�DRUW�NDSDN�WXWXOXPX�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQGD�IDUN�VDSWDQPDPÕúWÕU�

*HOHQHNVHO�HNRNDUGL\RJUDILN�\|QWHPOHULQ�NXOODQÕOGÕ÷Õ�KHU�LNL oDOÕúPDQÕQ�VRQXoODUÕ�EL]LP�

oDOÕúPDPÕ]ÕQ�VRQXoODUÕ�LOH�EHQ]HU�ROXS�5$�KDVWDODUÕQGD�GL\DVWROLN�GLVIRQNVL\RQ�YDUOÕ÷ÕQÕ�

GHVWHNOHPHNWHGLU��%XQXQOD�EHUDEHU�JOREDO�RODUDN�GL\DVWROLN�GLVIRQNVL\RQX�\DQVÕWDQ�JHOHQHNVHO�

HNRNDUGL\RJUDILN�\|QWHPOHU��PLWUDO�DNÕP�3:�'RSSOHU��KHQ�]�GH÷LúPHPLúNHQ�''*�LOH�

E|OJHVHO�GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷X�VDSWDQDELOPHNWHGLU����'RNX�'RSSOHU�J|U�QW�OHPH�LOH�

ODWHUDO�DQXOXVWDQ�|Oo�OHQ�HUNHQ�GL\DVWROLN�KÕ]�VRO�YHQWULN�O�JOREDO�GL\DVWROLN�IRQNVL\RQXQXQ�

J|VWHUJHVLGLU�YH�JHYúHPHQLQ�|QHPOL�ELU�J|VWHUJHVL�RODQ�µWDX¶�VDELWL�LOH�L\L�ELU�NRUHODV\RQ�

J|VWHUPHNWHGLU����'RNX�'RSSOHU�J|U�QW�OHPH�LOH�|Oo�OHQ�HUNHQ�GL\DVWROLN�DQXOHU�KÕ]�|Q�\�N�

GH÷LúLNOLNOHULQGHQ��NDOS�KÕ]ÕQGDQ�YH�\DúWDQ�JHOHQHNVHO�SXOVH�GDOJD�'RSSOHUH�J|UH�GDKD�D]�

HWNLOHQPHNWHGLU��� � 'RNX�'RSSOHU�J|U�QW�OHPH�\|QWHPL�EX�JLEL�DYDQWDMODUÕQGDQ�GROD\Õ�

J�Q�P�]GH�GL\DVWROLN�GLVIRQNVL\RQXQ�WDQÕVÕQGD�J�YHQLOLU�ELU�úHNLOGH�YH�oRN�GDKD�VÕN�

NXOODQÕOPDNWDGÕU��

$UVODQ�YH�DUN���� � � �5$ � KDVWDVÕ��]HULQGH�JHOHQHNVHO�HNRNDUGL\RJUDILN�\|QWHPOHU�

\DQÕQGD�''*�\|QWHPLQL�GH�NXOODQDUDN�\DSWÕNODUÕ�oDOÕúPDGD�PLWUDO�$�GDOJDVÕ�YH�'=�

GH÷HUOHULQL�NRQWURO�JUXEXQD�J|UH�GDKD�\�NVHN��PLWUDO�(�GDOJDVÕ�YH�(�$�RUDQÕQÕ�GDKD�G�ú�N�

EXOPXúODUGÕU��$\UÕFD�''*¶GH�GH �(PDO� Y H � (PDO�$PDO�RUDQÕQÕ�NRQWURO�JUXEXQD�J|UH�5$�

KDVWDODUÕQGD�GDKD�G�ú�N�VDSWDPÕúODUGÕU� %L]LPNLQGHQ�IDUNOÕ�RODUDN�EX�oDOÕúPDGD�EX�

SDUDPHWUHOHU�LOH�KDVWDOÕN�\DúÕ�DUDVÕQGD�ELU�LOLúNL�ROGX÷X�GD�J|VWHULOPLúWLU��
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%LUGDQH�YH�DUN�������5$�KDVWDVÕ�YH����NRQWURO�JUXEXQXQ�VRO�YH�VD÷�NDOS�GL\DVWROLN�

IRQNVL\RQODUÕQÕ�JHOHQHNVHO�YH�''*�\|QWHPOHUL�LOH�GH÷HUOHQGLUPLú YH�5$�KDVWDODUÕQGD�GDKD�

oRN�GL\DVWROLN�GLVIRQNVL\RQ�VDSWDPÕúODUGÕU��+HU�LNL�JUXS�DUDVÕQGD�PLWUDO�$�GDOJDVÕ��'=��ø9*=�

YH�''*¶GH�$PDO��(PDO�$PDO�RUDQÕ�DUDVÕQGD�DQODPOÕ�G�]H\GH�IDUN�EHOLUOHPLúOHUGLU� �$\UÕFD�EX�

oDOÕúPDGD�VD÷�YHQWULN�O�GL\DVWROLN�IRQNVL\RQODUÕ�DoÕVÕQGDQ�LVH�WULN�VSLW�DQXOHU�$�GDOJDVÕ�YH�

(�$�RUDQÕ�DUDVÕQGD�DQODPOÕ�IDUN�EXOXQPXúWXU��+HU�LNL�JUXS�DUDVÕQGD�VRO�YHQWULN�O�YH�VRO�

DWUL\XP�oDSODUÕ�EHQ]HU�RODUDN�VDSWDQPÕúWÕU�

6RO�DWUL\DO�JHQLúOHPHQLQ�ELU�QHGHQLQLQ�GH�VRO�YHQWULN�O�GL\DVWROLN�IRQNVL\RQ�ER]XNOX÷X�

ROGX÷X�ELOLQPHNWHGLU��6RO�DWUL\DO�JHQLúOLN�ED]Õ�oDOÕúPDODUGD�5$�KDVWDODUÕQGD�GL\DVWROLN�

GLVIRQNVL\RQD�VHNRQGHU�DUWDELOGL÷L�J|VWHULOVH GH���EX�GXUXP�5$�KDVWDODUÕQGD�QHWOLN�

ND]DQPDPÕúWÕU�������%L]LP�oDOÕúPDPÕ]GD�GD�QRUPDO�VÕQÕUODU�LoHULVLQGH�ROPDVÕQD�NDUúÕQ�VRO�

DWUL\XP�oDSÕ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\GH�ROPDVD�GD�5$�KDVWDODUÕQGD�QRUPDOOHUH�

NÕ\DVOD�DUWPÕú�RODUDN�VDSWDQGÕ��dDOÕúPD�VRQXoODUÕ�DUDVÕQGDNL�NÕVPHQ�GH�ROVD�PHYFXW�RODQ�

IDUNOÕOÕNODU�KDVWD�VHoLPL��|UQHNOHP�ER\XWX�YH�oDOÕúPDQÕQ�PHWRGRORMLVLQGHNL�GH÷LúLNOLNOHUGHQ�

ND\QDNODQDELOLU�

5$�KDVWDODUÕQGD�GL\DVWROLN�GLVIRQNVL\RQ�JHOLúLPL�LoLQ�ELUNDo�PHNDQL]PD�|QH�

V�U�OP�úW�U EXQODU��NDOS�NDVÕQGD�ILEU|]�VNDU�JHOLúLPL��QRG�OHU�JUDQ�ORPDW|]��PL\RNDUGLW�YH\D�

DUWHULW��DPLORLGR]�YH�5$�WHGDYLVLQGH�NXOODQÕODQ�NDUGL\RWRNVLN�DMDQODUGÕU����$UWPÕú�ILEUREODVWLN�

DNWLYLWH�YH�NROODMHQ�ELULNLPL�VRQXFX�PL\RNDUGL\DO�ILEUR]LV�JHOLúLU�YH�YHQWULN�OOHU�HWNLOHQLU��

0L\RNDUGL\DO�ILEUR]LV�YH�LQIODPDV\RQ�RWRSVL�oDOÕúPDODUÕQGD�KDVWDODUÕQ�\DNODúÕN�� ��¶VLQGH�

VDSWDQPÕúWÕU����
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5RPDWRLG�DUWULW�KDVWDODUÕQGD�\DSÕODQ�oDOÕúPDODU�J|VWHUGL�NL��HQ�VÕN�|O�P�VHEHEL�NDOS�

\HWHUVL]OL÷L�YH�NRURQHU�DUWHU�KDVWDOÕ÷ÕGÕU��$\UÕFD�EX�KDVWDODUGD�NDUGL\DN�ER]XNOXNODU�NOLQLN�

RODUDN�JHQHOOLNOH�DVHPSWRPDWLN�VH\UHWPHNWHGLU��%X�QHGHQOH�5$�KDVWDODUÕQGD�NDUGL\DN�WXWXOXP�

YDUOÕ÷ÕQÕQ�YH�NDUGL\RYDVN�OHU�KDVWDOÕN�ULVNOHULQLQ�HUNHQ�G|QHPOHUGH�WDQÕPODQPDVÕ�oRN�

|QHPOLGLU�

'L\DVWROLN�GLVIRQNVL\RQ�KHP�VLVWROLN�GLVIRQNVL\RQD�JLGLúLQ�HUNHQ�ELU�J|VWHUJHVL�KHP�GH�

NHQGLVLQLQ�NDOS�\HWHUVL]OL÷L�NOLQL÷L�ROXúWXUDELOPHVL�QHGHQL\OH�|QHPOLGLU��%L]�\DSWÕ÷ÕPÕ]�

oDOÕúPD�VRQXFXQGD�5$�KDVWDODUÕQGD�QRUPDO�VD÷OÕNOÕ�ELUH\OHUH�J|UH�ROGXNoD�\�NVHN�RUDQGD�

GL\DVWROLN�GLVIRQNVL\RQ�YDUOÕ÷Õ�WHVSLW�HWWLN��%X�ER]XNOX÷XQ�5$�KDVWDODUÕQGD HUNHQ�G|QHPGH�

WDQÕQPDVÕ�YH�WDNLEL��KDVWDOÕ÷ÕQ�LOHUOH\LúLQL�J|VWHUPHVL�YH�NDUGL\DN�KDVDUOD�LOJLOL�JHUHNOL�

|QOHPOHULQ�DOÕQDUDN�WHGDYL�LOH�NRQWURO�DOWÕQD�DOÕQPDVÕ�DoÕVÕQGDQ�|QHPOLGLU��

dDOÕúPDPÕ]�QRUPDO�VD÷OÕNOÕ�ELUH\OHUH�J|UH�5$�KDVWDODUÕQGD�DUWPÕú�NDUGL\DN�KDVDUÕ�

J|VWHUPHVL�DoÕVÕQGDQ�YH�EX�NRQX\OD�LOJLOL�|QFHNL�\DSÕODQ�oDOÕúPDODUÕQ�EXOJXODUÕQÕ�GHVWHNOHPHVL�

DoÕVÕQGDQ�|QHPOLGLU��%X�NRQXQXQ�GDKD�QHW�D\GÕQODWÕODELOPHVL�LoLQ�GDKD�ID]OD�5$�KDVWDVÕQÕ�

LoHUHQ�E�\�N�oDOÕúPDODUD�LKWL\Do�YDUGÕU�
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dDOÕúPDPÕ]ÕQ�|QHPO L � NÕVÕWOÕWOÕNODUÕQGDQ�ELUL�W�P�oDOÕúPDODUGD�ROGX÷X�JLEL�

HNRNDUGL\RJUDIL�LOH�WHVSLW�HGLOHQ�GL\DVWROLN�GLVIRQNVL\RQODUÕQ�NDUGL\DN�NDWHWHUL]DV\RQ�LOH�WH\LW�

HGLOPHPLú�ROPDVÕGÕU�� øNLQFL�RODUDN�KDVWDODUGD�LVNHPLN�NDOS�KDVWDOÕ÷ÕQÕ�GÕúODPDN�DPDFÕ\OD�

UXWLQ�NRURQHU�DQMLRJUDIL�\DSÕODPDGÕ�EXQXQ�\HULQH�LVNHPLN�NDOS�KDVWDOÕ÷Õ�G�ú�QG�UHFHN�

\DNÕQPDVÕ�RODQ�KDVWDODU�HIRU�WHVWL�LOH�GH÷HUOHQGLULOGL��'L÷HU�ELU�QHGHQ�RODUDN�KDVWD�VD\ÕVÕQÕQ�

QLVSHWHQ�D]�ROPDVÕ�VD\ÕODELOLU��*HUHN�EL]LP�JHUHN�GL÷HU�NOLQLN�oDOÕúPDODUÕQ�HQ�|QHPOL�

NÕVÕWOÕOÕNODUÕQGDQ�ELUL GH�NDUGL\DN�WXWXOXPXQ�SDWRORMLN�RODUDN�J|VWHULOHPH\LúLGLU�
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*LULú��%L]�oDOÕúPDPÕ]GD�JHOHQHNVHO�'RSSOHU�YH�\HQL�ELU�HNRNDUGL\RJUDILN�WHNQLN�RODQ�

GRNX�'RSSOHU�J|U�QW�OHPH��''*��\|QWHPLQL�NXOODQDUDN�5$�KDVWDODUÕQGD�VRO�YHQWULN�O�

GL\DVWROLN�IRQNVL\RQODUÕQÕ�GH÷HUOHQGLUGLN�

<|QWHP��dDOÕúPDPÕ]D����5$�KDVWDVÕ�YH����VD÷OÕNOÕ�ELUH\�GDKLO�HGLOGL��+DVWDOÕN�V�UHVL�

��LOH����\ÕO�DUDVÕQGD�LGL��RUWDODPD�������� � \ÕO���7�P�KDVWDODU�YH�NRQWURO�JUXEX�0�PRGH����'��

JHOHQHNVHO�'RSSOHU�HNRNDUGL\RJUDIL�YH�''*�LOH�GH÷HUOHQGLULOGL��

%XOJXODU��.RQWURO�JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��5$�JUXEX�ED]DO�NOLQLN�YH�

HNRNDUGL\RJUDILN�SDUDPHWUHOHU��VRO�DWUL\XP�oDSÕ��VRO�YHQWULN�O�oDSODUÕ��VRO�YHQWULN�O�HMHNVL\RQ�

IUDNVL\RQX��VRO�YHQWULN�O�GXYDU�NDOÕQOÕNODUÕ�KHU�LNL�JUXSWD�EHQ]HUGL��*HOHQHNVHO�'RSSOHU�PLWUDO�

DNÕP�SDUDPHWUHOHULQGHQ��HUNHQ�GL\DVWROLN�DNÕP�YHORVLWHVL��(���S  ��������JHo�GL\DVWROLN�DNÕP�

YHORVLWHVL��$���S  ������YH�GHVHOHUDV\RQ�]DPDQÕ�� �'=���S  � �������GH÷HUOHUL�NRQWURO�

JUXEXQD�J|UH�5$�KDVWDODUÕQGD�GDKD�\�NVHNWL� .RQWURO�JUXEXQD�J|UH�5$�JUXEXQGD�(�$�RUDQÕ�

GDKD�G�ú�N�EXOXQGX��S  � ������� �'RNX�'RSSOHU�J|U�QW�OHPH�SDUDPHWUHOHULQGHQ�PLWUDO�

DQXOHU�HUNHQ�GL\DVWROLN�KÕ]�GDOJDVÕ��(P��NRQWURO�JUXEXQD�J|UH�5$�JUXEXQGD�GDKD�G�ú�N�

EXOXQGX��S  �������0LWUDO�DQXOHU�JHo�GL\DVWROLN�KÕ]�GDOJDVÕ��$P��NRQWURO�JUXEX�LOH�

NDUúÕODúWÕUÕOGÕ÷ÕQGD�5$�JUXEXQGD�GDKD�\�NVHN�EXOXQGX��S  ��������

6RQXo��<Dú�YH�FLQVL\HW�RODUDN�EHQ]HU�|]HOOLNWH�RODQ�5$�KDVWDODUÕ�LOH�NRQWURO�JUXEX�

NDUúÕODúWÕUÕOGÕ÷ÕQGD��5$�KDVWDODUÕQGD�JHOHQHNVHO�'RSSOHU�YH�GRNX�'RSSOHU�SDUDPHWUHOHULQLQ�

ER]XN�ROGX÷X�VDSWDQGÕ�

$QDKWDU�.HOLPHOHU��URPDWRLG�DUWULW��GL\DVWROLN�GLVIRQNVL\RQ��GRSSOHU�HNRNDUGL\RJUDIL
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(&+2&$5',2*5$3+,&�(9$/8$7,21�2)�7+(�/()7�9(175,&8/$5�
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%DFNJURXQG�DQG�DLP��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�/9')�LQ�SDWLHQWV�ZLWK�

5$��DQDO\]LQJ�FRQYHQWLRQDO�'RSSOHU�DQG�WLVVXH�'RSSOHU�HFKRFDUGLRJUDSKLF�LPDJLQJ��7',��

ZKLFK�LV�D�QHZ�HFKRFDUGLRJUDSKLF�DSSOLFDWLRQ�

0HWKRG��)RXUW\�VL[�SDWLHQWV�ZLWK�5$�DQG����KHDOWK\�SHUVRQV�ZHUH�LQFOXGHG�LQ�WKLV�

VWXG\��'XUDWLRQ�RI�GLVHDVH�UDQJHG�IURP���WR����\HDUV��PHDQ���� ����� � \HDUV���$OO�SDWLHQWV�DQG�

WKH�FRQWURO�JURXS�ZHUH�HYDOXDWHG�E\�0�PRGH��WZR�GLPHQVLRQDO��FRQYHQWLRQDO�'RSSOHU�

HFKRFDUGLRJUDSK\�DQG�7',��

5HVXOWV��:KHQ�FRPSDUHG�ZLWK�FRQWUROV��WKH�5$�JURXS�VKRZHG�WKDW�EDVDO�FOLQLF�DQG�

HFKRFDUGLRJUDSKLF�SDUDPHWHUV��OHIW�DWULDO�GLDPDWHU��OHIW�YHQWULFXOHU�GLDPDWHUV��OHIW�YHQWULFXOHU�

HMHFWLRQ�IUDFWLRQ��OHIW�YHQWULFXODU�ZDOO�WKLFNQHVVHV�RI�WKHVH�WZR�JURXSV�ZHUH�VLPLODU��$PRQJ�

FRQYHQWLRQDO�'RSSOHU�WUDQVYDOYXODU�PLWUDO�IORZ�SDUDPHWHUV��HDUO\�GLDVWROLF�IORZ�YHORFLW\��(��

�S  ��������ODWH�GLDVWROLF�IORZ�YHORFLW\��$���S  ������DQG�GHFHOHUDWLRQ�WLPH��'7���S  �

�������YDOXHV�ZHUH�KLJKHU�LQ�SDWLHQWV�ZLWK�5$�WKDQ�WKDW�LQ�WKH�FRQWURO�JURXS��(�$�UDWLR�ZDV�

IRXQG�WR�EH�ORZHU�LQ�SDWLHQWV�ZLWK�5$�WKDQ�WKDW�LQ�WKH�FRQWURO�JURXS��S  � ��������0LWUDO�

DQQXODU�HDUO\�GLDVWROLF�YHORFLW\��(P���DPRQJ�7',�SDUDPHWHUV��ZDV�IRXQG�WR�EH�ORZHU�LQ�

SDWLHQWV�ZLWK�5$�WKDQ�WKDW�LQ�WKH�FRQWURO�JURXS��S  �������0LWUDO�DQQXODU�ODWH�GLDVWROLF�

YHORFLW\��$P��ZDV�IRXQG�WR�EH�KLJKHU�LQ�5$�SDWLHQWV�FRPSDUHG�ZLWK�WKDW�LQ�WKH�FRQWURO�JURXS�

�S  ��������

&RQFOXVLRQ � �$�FRPSDULVRQ�EHWZHHQ�DJH�DQG�VH[�RI�5$�SDWLHQWV�DQG�KHDOWK\�

LQGLYLGXDOV�UHYHDOHG�WKDW�OHIW�YHQWULFXODU�FRQYHQWLRQDO�'RSSOHU�DQG�7',�SDUDPHWHUV�RI�5$�

SDWLHQWV�ZHUH�LPSDLUHG�

.H\ZRUGV��UKHXPDWRLG�DUWKULWLV��GLDVWROLF�G\VIXQFWLRQ��GRSSOHU�HFKRFDUGLRJUDSK\
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�� )LUHVWHLQ�*6��(WLRORJ\�DQG�SDWKRJHQHVLV�RI�UKHXPDWRLG�DUWKULWLV��,Q��5XGG\�6��+DUULV�('��

6OHGJH�&%���HGV���.HOOH\¶V�7H[WERRN�RI�5KHXPDWRORJ\��6L[WK�HG��3KLODGHOSKLD��:%�

6DXQGHUV����������������

�� $OEDQL�6��&DUVRQ�'$��(WLRORJ\�DQG�SDWKRJHQHVLV�RI�UKHXPDWRLG�DUWKULWLV��,Q��.RSPDQ�:-�

�HG���$UWKULWLV�DQG�$OOLHG�&RQGLWLRQV��7KLUWHHQWK�HGLWLRQ��3HQQV\OYDQLD��:LOOLDPV�DQG�

:LONLQV����������������

�� &XWROR�0��6HULROR�%��6XOOL�$��$FFDUGR�6��$QGURJHQV�LQ�UKHXPDWRLG�DUWKULWLV��,Q��%MOHVPD�

-:-��/LQGDQ�6��9DQ�'HU�%DUQHV�&*���HGV���5KHXPDWRORJ\�KLJKOLJKWV�������5KHXPDWRO�

(XU����������V�������������

�� 7RLYDQHQ�3��1RUPDO�LQWHVWLQDO�PLFURELRWD�LQ�WKH�DHWLRSDWKRJHQHVLV�RI�UKHXPDWRLG�DUWKULWLV��

$QQ�5KHXP�'LV�������������������

�� &DUW\�60��6QRZGHQ�1��6LOPDQ�$-��6KRXOG�LQIHFWLRQ�VWLOO�EH�FRQVLGHUHG�DV�WKH�PRVW�OLNHO\�

WULJJHULQJ�IDFWRU�IRU�UKHXPDWRLG�DUWKULWLV"�$QQ�5KHXP�'LV�����������������

�� .LQJOH\�*��3DQD\L�*6��-RLQW�GHVWUXFWLRQ�LQ�UKHXPDWRLG�DUWKULWLV��ELRORMLFDO�EDVHV��&OLQ�([S�

5KHXP����������������

�� :ROKHLP�)$��5KHXPDWRLG�DUWKULWLV��2[IRUG�7H[WERRN�RI�5KHXPDWRORJ\��,VHQEHUJ�'$��HG��

���������������

�� *RUGRQ�'$��+DVWLQJV�'(��&OLQLFDO�IHDWXUHV�RI�UKHXPDWRLG�DUWKULWLV��,Q��+RFKEHUJ�0&��

6ÕOPDQ�$-��6PROHQ�-6��:HLQEODWW�0(��:HLVPDQ�0+���HGV���5KHXPDWRORJ\��7KLUG�HG��

6SDLQ��0RVE\����������������

�� +DUULV�('�-U��&OLQLFDO�IHDWXUHV�RI�UKHXPDWRLG�DUWKULWLV��,Q��5XGG\�6��+DUULV�('�-U��6OHGJH�

-6���HGV���.HOOH\¶V�7H[WERRN�RI�5KHXPDWRORJ\��6L[WK�HG��3HQQV\OYDQLD��:�%�6DXQGHUV��

���������������

��� %DFRQ�3$��0RRWV�5-��([WUD�DUWLFXODU�UKHXPDWRLG�DUWKULWLV��,Q��.RSPDQ�:-��HG���$UWKULWLV�

DQG�$OOLHG�&RQGLWLRQV����WK�HG��3HQQV\OYDQLD��:LOOLDPV�DQG�:LONLQV��������������������
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��� %ODFNEXUQ�:'��&KDWKDP�::�-U��/DERUDWRU\�ILQGLQJV�LQ�UKHXPDWRLG�DUWKULWLV��,Q��.RSPDQ�

:-��HG���$UWKULWLV�DQG�$OOLHG�&RQGLWLRQV����WK�HG��3HQQV\OYDQLD��:LOOLDPV�DQG�:LONLQV��

����������������

��� 2K�-.��$SSOHWRQ�&3��+DWOH�/.��HW�DO� 7KH�QRQ�LQYDVLYH�DVVHVPHQW�RI�OHIW�YHQWULFXODU�

GLDVWROLF�G\VIXQFWLRQ�ZLWK�WZR�GLPHQVLRQDO�DQG�GRSSOHU�HFKRFDUGLRJDUS\��-�$P�6RF�

(FKRFDUGLRJU�������������������

��� .XHFKHUHU�+)��.XVXPRWR�)��0XKLXGHHQ�,$�HW�DO��3XOPRQDH\�YHQRXV�IORZ�SDWWHUQV�E\�

WUDQV�HVRSKDJLDO�SXOVHG�GRSSOHU�HFKRFDUGLRJUDSK\��UHODWLRQ�WR�SDUDPHWHUV�RI�OHIW�

YHQWULFXODU�V\VWROLF�DQG�GLDVWROLF�IXQFWLRQ�$P��+HDUW�MRXUQDO������������������

��� ,VKLGD�<��0HLVQHU�-6��7VXMLRND�.��HW�DO��/HIW�YHQWULFXODU�ILOOLQJ�G\QDPLFV��LQIOXHQFH�RI�OHIW�

YHQWULFXODU�UHOD[DWLRQ�DQG�OHIW�DWUL\DO�SUHVVXUH��FLUFXODWLRQQ�������������������

��� 5DPEDOGL�5��3ROGHUPDQV�'��9OHWWHU�:%��%D[�--��5RHODQGW�-5��7LVVXH�'RSSOHU�LPDJLQJ�

DQG�WKH�TXDQWLILFDWLRQ�RI�P\RFDUGLDO�IXQFWLRQ��,QW�-�&DUG�,PDJLQJ�������$XJ�����������

����GLVFXVVLRQ�������

��� 3DNOD�3��/DQJH�$��)OHPLQJ�$'��HW�DO��'LIIHUHQFHV�LQ�P\RFDUGLDO�YHORFLW\�JUDGLHQWV�

PHDVXUHG�WKURXJKRXW�WHK�FDUGLDF�F\FOH�LQ�SDWLHQWV�ZLWK�K\SHUWURSKLF�FDUGLRP\RSDWK\��

DWKOHWHV�DQG�SDWLH�QQWV�ZLWK�OHIW�YHQWULFXODU�K\SHUWURSK\�GXH�WR�K\SHUWHQVLRQ�-�$P�&RO��

&DUG�����������������

��� %UXQ�3��7ULERLOOR\�&��'XYDO�$0��HW�DO��/HIW�YHQWULFXODU�IORZ�SURSRJDWLRQ�GXULQJ�HDUO\�

ILOOLQJ�LV�UHODWHG�WR�ZDOO�UHOD[DWLRQ��D�FROU�0�PRGH�GRSSOHU�DQDO\VLV�-�$P�&ROO��RI�

FDUGLRORJ\������������������

��� $SSOHWRQ�&3��+DWOH�/�3RSS�5/��5HODWLRQ�RI�WUDQVPXUDO�YHORFLW\�SDWWHUQV�WR�OHIW�YHQWULFXODU�

GLDVWROLF�G\VIXQFWLRQ��QHZ�VLJKWV�IURP�D�FRPELQHG�KHPRG\QDPLF�DQG�GRSSOHU�

HFKRFDUGLRJUDSKLF�VWXG\��-��$P��&ROO��&DUG�������������������

��� /LWWOH�:&��2KQR�0�.LW]PDQ�':��HW�DO��'HWHUPLQDWLRQ�RI�OHIW�YHQWULFXODU�FKDPEHU�

VWLIIQHVV�IURP�WKH�WLPH�IRU�GHFHOHUDWLRQ�RI�HDUO\�OHIW�YHQWULFXODU�ILOOLQJ��&LUF��������������

�����

��� &RXUWRLV�0�.RYDVF�6-��/XGEURRN�3$��7UDQVPLWUDO�SUHVVXUH�IORZ�YHORFLW\�UHODWLRQ��

LPSRUWDQFH�RI�UHJLRQDO�SUHVVXUH�JUDGLHQWV�LQ�WKH�OHIW�YHQWULFOH�GXULQJ�GLDVWROH��

&LUF�����������������

��� 7KRPDV�-'��:H\PDQ�$(��(FKRFDUGLRUGLRJUDSKLF�GRSSOHU�HYDOXDWLRQ�RI�OHIW�YHQWULFXODU�

GLDVWROLF�G\VIXQFWLRQ��SKV\VLFV�DQG�SK\VLRORJ\��&LUF�����������������
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��� 0L\DWDNH�.��2NRPRWR�0��.LQRVLWR�1�HW�DO��$XJPHQWDWLRQ�RI�OHIW�DWUL\DO�FRQWULEXWLRQ�RI�

OHIW�YHQWULFXODU�LQIORZ�ZLWK�DJLQJ�DV�DVVHVVHG�E\�LQWUDFDUGLDF�GRSSOHU�IORZPHWU\��$P�&ROO��

&DUG������������������

��� 1DTYL�7=��1H\PDQ�*��%UR\GH�$��HW�DO��&RPSDULVRQ�RI�P\RFDUGLDO�WLVVXH�GRSSOHU�ZLK�

FRQYHQWLRQDO�WUDQVPLWUDO�GRSSOHU�LQ�OHI�YHQWULFXODUK\SHUWURSK\��-��$P�6RF��(FKR�������

�������������

��� 6RKQ�':��&KDL�,+��/HH�'-��HW�DO��$VVHVVPHQW�RI�PLWUDO�DQQXODU�YHORFLW\�E\�GRSSOHU�WLVVXH�

LPDJLQJ�LQ�HYDOXDWLRQ�RI�OHIW�YHQWULFXODU�GLDVWROLF�G\VIXQFWLRQ��-��$P�&ROO��&DUG������������

��������

��� 0DWVXGD�<��7RP|D�<��0RULWDQL�.��HW�DO��$VVHVVPHQW�RI�OHIW�DWUL\DO�IXQFWLRQ�LQ�SDWLHQWV�

ZLWK�K\SHUWHQVLYH�KHDUW�GLVHDVH��+\SHUWHQVLRQ�����������������

��� 1LVKLPXUD�5$��$EHO�0'��+DWOH�+.��7DMLN�-��5HODWLRQ�RI�SXOPRQDU\�YHLQ�WR�PLWUDO�IORZ�

YHORFLWLHV�E\�WUDQVHVRSKDJHDO�GRSSOHU�HFKRFDUGLRJDUK\��(IIHFW�RI�GLIIHUHQW�ORDGLQJ�

FRQGLWLRQ��&LUF����������������

��� $SSOHWRQ�&3��*RQ]DOHV�06��%DVQLJKW�0$��5HODWLRQVKLS�RI�OHIW�DWUL\DO�SUHVVXUH�DQG�

SXOPRQDU\�YHQRXV�IORZ�YHORFLWLHV��-�$P�6RF��(FKR����������������

��� 5RVVYROO�2��+DWOH�/.��3XOPRQDU\�YHQRXV�IORZ�YHORFLWLHV�UHFRUGHG�E\�WUDQVWRUDVLF�'RSSOHU�

XOWUDVRXQG��UHODWLRQ�WR�OHIW�YHQWULFXODU�GLDVWROLF�SUHVVXUHV��-�$P�&ROO�&DUGLRO�����������

����������

��� -HQVHQ�-/��:LOOLDPV�)(��%HLOE\�%-��-RKQVRQ�%/��0LOOHU�/.��*LQWHU�7/��7RPDVHOOL�0DUWLQ�

*��$SSOHWRQ�&3� )HDVLELOLW\�RI�REWDLQLQJ�SXOPRQDU\�YHQRXV�IORZ�YHORFLW\�LQ�FDUGLDF�

SDWLHQWV�XVLQJ�WUDQVWKRUDFLF�SXOVHG�ZDYH�'RSSOHU�WHFKQLTXH� -�$P�6RF�(FKRFDUGLRJU��

�����-DQ�)HE������������

��� *DUFLD�)HUQDQGH]�0$��$]HYHGR�-��0RUHQR�0��HW�DO��6HJPHQWDO�LVRYROXPLF�UHOD[DWLRQ�

WLPH�RI�WKH�OHIW�YHQWULFXODU�P\RFDUGLXP�E\�SXOVHG�'RSSOHU�WLVVXH�LPDJLQJ��D�QHZ�LQGH[�RI�

UHJLRQDO�GLDVWROLF�IXQFWLRQ�DQG�QRUPDO�SDWWHUQ�GHVFULSWLRQ��(XU�+HDUW�-���������VXSSO���3�

�����

��� 1DJXHK�6)��0LGGOHWHRQ�.-��.RSHOHQ�+$��HW�DO��'RSSOHU�7LVVXH�LPDJLQJ��$�QRQLQYDVLYH�

WHFKQLTXH�IRU�HYDOXDWLRQ�RI�OHIW�YHQWULFXODU�UHOD[DWLRQ�DQG�HVWLPDWLRQ�RI�ILOOLQ�SUHVVXUHV��-�

$P�&ROO�&DUGLRO���������������������

��� )DULDV�&$��5RJULJXH]�/��*DUFL�0-��HW�DO��$VVHVVPHQW�RI�GLDVWROLF�IXQFWLRQ�E\�WLVVXH�

GRSSOHU�HFKRFDUGLRJUDSK\��FRPSDULVRQ�ZLWK�VWDQGDUW�WUDQVPLWUDO�DQG�SXOPRQDU\�YHQRXV�

IORZ��-�$P�6RF�(FKRFDUGLRJU�������������������
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��� $]HYHGR�-��7RUUHFLOOD�(��6DQ�5RPDQ�'��HW�DO��3XOVHG�GRSSOHU�WLVVXH�LPDJLQJ�LQ�WKH�

IXQFWLRQDO�VWXG\�RI�DUWHULDO�K\SHUWHQVLRQ��WKH�WLVVXH�SDWWHUQ�DQG�LWV�FOLQLFDO�VLJQLILFDQFH�LQ�

DVVHVVLQJ�WKH�UHJLRQDO�GLDVWROLF�IXQFWLRQ�RI�WKH�YHQWULFXODU�P\RFDUGLXP��5HY�3RUW�&DUGLRO�

���������������

��� 3XOHR�-$��$UDQGD�-0��:HVWRQ�0:��HW�DO��1RQ�LQYDVLYH�GHWHFWLRQ�RI�DOORJUDIW�UHMHFWLRQ�LQ�

KHDUW�WUDQVSODQW�UHFLSLHQWV�E\�XVH�RI�'RSSOHU�WLVVXH�LPDJLQJ��-�+HDUW�/XQJ�7UDQVSODQW�

������������������

��� *DUFLD�0-��5RGULJXH]�/��$UHV�0��HW�DO��'LIHUHWLDWLRQ�RI�FRQVWULFWLYH�SHULFDUGLWLV�IURP�

UHVWULFWLYH�FDUGLRP\RSDWK\��DVVHVVPHQW�RI�OHIW�YHQWULFXODU�GLDVWROLF�YHORFLWLHV�LQ�

ORQJLWXGLQDO�D[LV�E\�'RSSOHU�WLVVXH�LPDJLQJ��-�$P�&ROO�&DUGLRO�������������������

��� -DFTXHV�'��3LQVN\�05��+DUULJDQ�3��*RUFVDQ�,,,�-��,QIOXHQFH�RI�DFXWH�DOWHUDWLRQV�LQ�ORDGLQJ�

FRQGLWLRQV�RQ�PLWUDO�DQXODU�GLDVWROLF�YHORFLWLHV�PHDVXUHG�E\�WLVVXH�'RSSOHU�

HFKRFDUGLRJUDSK\��-�$P�&ROO�&DUGLRO�����������$�

��� 1DJXHK�6)��6XQ�+��.RSHOHQ�+$��HW�DO��+HPRG\QDPLF�GHWHUPLQDQWV�RI�WKH�PLWUDO�DQQXOXV�

GLDVWROLF�YHORFLWLHV�E\�WLVVXH�'RSSOHU�-�$0�&ROO�&DUGLRO�������������������

��� 6WXJDDUG�0��6PLVWHK�'$��5LVRH�&��,KOHQ�+��,QWUDYHQWULFXODU�HDUO\�ILOOLQJ�GXULQJ�DFXWH�

P\RFDUGLDO�LVFKHPLD��DVVHVVPHQW�E\�PXOWLJDWHG�FRORU�0�PRGH�'RSSOHU�HFKRFDUGLRJUDSK\��

&LUFXODWLRQ���������������

��� 6FDOLD�*0��0HOYLOOH�5(��%XUVWRZ�'-��&OLQLFDO�XWLOLW\�RI�FRORU�'RSSOHU�0�PRGH�LQ�WKH�

URXWLQH�DVVHVVPHQW�RI�GLDVWROLF�IXQFWLRQ��-�$P�&ROO�&DUGLRO����������$�����$�

��� 0ROOHU�-(��3RXOVHQ�6+��6RQGHUJDDUG�(��(JVWUXS�.��3UHORDG�GHSHQGHQFH�RI�FRORU�0�PRGH�

GRSSOHU�IORZ�SURSRJDWLRQ�YHORFLW\�LQ�FRQWUROV�DQG�LQ�SDWLHQWV�ZLWK�OHIW�YHQWULFXODU�

G\VIXQFWLRQ��-��$P��6RF��(FKR�����������������

��� 6DWWDU�1��0F&DUH\�:'��&DSHOO�+��HW�DO��([SODLQLQJ�KRZ���+LJK�*UDGH��V\VWHPLF�

LQIODPPDWLRQ�DFFHOHUDWHV�YDVFXODU�ULVN�LQ�UKHXPDWRLG�DUWKULWLV��&LUFXODWLRQ������������

�����������

��� 0LNXOV�7��6DDJ�*.��&RPRUELGLW\�LQ�UKHXPDWRLG�DUWKULWLV��,Q��2
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