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%X� PDNDOHGH� L\LOHúPH� \DNODúÕPÕQÕQ� NÕVD� WDULKVHO� YH� G�ú�QVHO� DUND� SODQÕ� VXQXOPDNWD� YH�
\DNODúÕPÕQ� WHPHO�XQVXUODUÕ�VRV\DO�KL]PHW� LOH� LOLúNLVL�ED÷ODPÕQGD�GH÷HUOHQGLULOPHNWHGLU�� ø\LOHúPH�
\DNODúÕPÕQÕ�WHPHO�DODUDN�RUWD\D�NRQPXú�ELU�X\JXODPD�PRGHOL�HOH�DOÕQDUDN��\DNODúÕPÕQ�SVLNL\DWULN�
VRV\DO�KL]PHW�X\JXODPDODUÕ��VRV\DO�KL]PHW�H÷LWLPL�YH�DUDúWÕUPDVÕ�LoLQ�|QHPL�RUWD\D�NRQPDNWDGÕU��
3VLNL\DWULN� VRV\DO� KL]PHW� DODQÕQGD� |]HOOHúPLú� VRV\DO� KL]PHW� X]PDQODUÕ� SVLNL\DWULN� WHGDYL�
V�UHFLQLQ� W�P� DúDPDODUÕQGD� \HU� DODELOLU�� UXK� VD÷OÕ÷Õ� VLVWHPOHULQL� YH� SROLWLNDODUÕQÕ� \|QHWHELOLU� YH�
\|QOHQGLUHELOLUOHU�� 6RV\DO� KL]PHW� GLVLSOLQL� SDWRORML� RGDNOÕ� PRGHUQ� SVLNL\DWUL\H� \DSWÕ÷Õ� HOHúWLUL� LOH�
HQJHOOLOLN�KDUHNHWL��NDGÕQ�KDUHNHWL��KL]PHW�DODQ�KDUHNHWL�JLEL�KDUHNHWOHUOH�ELUOLNWH�HOHúWLUHO�SVLNL\DWUL
DNÕPÕQÕQ� GR÷PDVÕQD� ]HPLQ� KD]ÕUOD\DQ� ND\QDNODU� DUDVÕQGDGÕU�� 6|]� NRQXVX� PRGHUQ� SVLNL\DWUL�
HOHúWLULOHUL� UXK�VD÷OÕ÷Õ�DODQÕQGD� L\LOHúPH�\DNODúÕPÕQÕ�RUWD\D�oÕNDUPÕúWÕU��6RQ�\ÕOODUGD�UXK�VD÷OÕ÷Õ�
DODQÕQGDNL� X\JXODPDODUÕ� YH� �ONHOHULQ� UXK� VD÷OÕ÷Õ� SROLWLNDODUÕQÕ� G|Q�úW�UHQ� L\LOHúPH� \DNODúÕPÕ��
VRV\DO� KL]PHW� PHVOH÷LQLQ� WHPHO� LONH� YH� GH÷HUOHUL� LOH� |UW�úPHNWHGLU�� %X� QHGHQOHUOH� L\LOHúPH�
\DNODúÕPÕ�KHP�SVLNL\DWULN�VRV\DO�KL]PHW�DODQÕQGDNL�VRV\DO�KL]PHW�X\JXODPDODUÕQD�\|Q�YHUHELOLU��
KHP�GH�UXK�VD÷OÕ÷Õ�VLVWHPOHULQLQ�VRV\DO�KL]PHW�EDNÕú�DoÕVÕQD�X\XPOX�úHNLOGH�G|Q�úW�U�OPHVLQH�
|QF�O�N�HGHELOLU��

$QDKWDU�6|]F�NOHU� ø\LOHúPH�\DNODúÕPÕ��UXK�VD÷OÕ÷Õ��SVLNL\DWULN�VRV\DO�KL]PHW

$%675$&7

,Q� WKLV� DUWLFOH�� WKH� KLVWRULFDO� DQG� LQWHOOHFWXDO� EDFNJURXQGV� RI� WKH� UHFRYHU\� DSSURDFK� DUH�
SUHVHQWHG� DQG� WKH� FRUH� HOHPHQWV� RI� WKH� DSSURDFK� DUH� GLVFXVVHG� LQ� UHODWLRQ� WR� VRFLDO� ZRUN��
%HVLGHV�SUHVHQWLQJ�D�SUDFWLFH�PRGHO��ZKLFK�LV�GHYHORSHG�RQ�WKH�EDVLV�RI�WKH�UHFRYHU\�DSSURDFK��
WKH�LPSRUWDQFH�RI�WKH�DSSURDFK�IRU�SV\FKLDWULF�VRFLDO�ZRUN��VRFLDO�ZRUN�HGXFDWLRQ��DQG�UHVHDUFK�
LV�SXW�IRUZDUG��6RFLDO�ZRUNHUV�VSHFLDOL]HG�LQ�WKH�DUHD�RI�SV\FKLDWULF�VRFLDO�ZRUN�FDQ�WDNH�SDUW�LQ�
HYHU\�SKDVH�RI�WKH�SV\FKLDWULF�WUHDWPHQW�SURFHVV��DGPLQLVWHU�DQG�JXLGH�PHQWDO�KHDOWK�V\VWHPV�
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DQG� SROLFLHV�� 6RFLDO� ZRUN� GLVFLSOLQH� KDV� DOVR� FULWLFL]HG� GHILFLW�RULHQWHG�PRGHUQ� SV\FKLDWU\� DQG�
SUHSDUHG�WKH�JURXQG�IRU� WKH�ELUWK�RI�FULWLFDO�SV\FKLDWU\� WRJHWKHU�ZLWK�RWKHU�VRXUFHV�RI�FULWLFLVPV�
VXFK� DV� WKH� GLVDELOLW\� PRYHPHQW�� ZRPHQ¶V� PRYHPHQW�� RU� VHUYLFH� XVHU� PRYHPHQW�� 7KHVH�
FULWLFLVPV� OHG� WR� WKH� HPHUJHQFH� RI� WKH� UHFRYHU\� DSSURDFK� LQ� PHQWDO� KHDOWK�� 7KH� UHFRYHU\�
DSSURDFK�� ZKLFK� KDV� WUDQVIRUPHG� PHQWDO� KHDOWK� V\VWHPV� DQG� SROLFLHV� LQ� UHFHQW� \HDUV�� LV� LQ�
KDUPRQ\�ZLWK�WKH�FRUH�SULQFLSOHV�DQG�YDOXHV�RI�VRFLDO�ZRUN�SURIHVVLRQ��7KHUHIRUH��WKH�UHFRYHU\�
DSSURDFK� FDQ� ERWK� JXLGH� SV\FKLDWULF� VRFLDO�ZRUN� SUDFWLFH� DQG�SLRQHHU� LQ� WUDQVIRUPLQJ�PHQWDO�
KHDOWK�V\VWHPV�LQ�KDUPRQ\�ZLWK�VRFLDO�ZRUN�SHUVSHFWLYH�

.H\�:RUGV� 5HFRYHU\�DSSURDFK��PHQWDO�KHDOWK��SV\FKLDWULF�VRFLDO�ZRUN

*ø5øù

%X� PDNDOHGH� L\LOHúPH� \DNODúÕPÕ� RODUDN� DGODQGÕUÕODQ� \DNODúÕP�� IDUNOÕ� ND\QDNODUGD�

L\LOHúPH� PRGHOL�� YL]\RQX�� IHOVHIHVL� \D� GD� SDUDGLJPDVÕ� úHNOLQGH� DGODQGÕUÕOPDNWDGÕU�

�2QNHQ� 2QNHQ�� &UDLJ�� 5LGJZD\�� 5DOSK�� YH� &RRN�� ������� gQFH� $PHULND� %LUOHúLN�

'HYOHWOHUL¶QGH� RUWD\D� oÕNPÕú�� DUGÕQGDQ� øQJLOWHUH�� $YXVWUDO\D�� .DQDGD�� øVNRo\D�� <HQL�

=HODQGD��øWDO\D�JLEL��ONHOHUH�\D\ÕOPÕúWÕU��$GDPV��&RPSDJQL�YH�'DQLHOV���������<DNODúÕP�

J�Q�P�]GH�SHN�oRN��ONHQLQ� UXK�VD÷OÕ÷Õ� VRUXQX�\DúD\DQ�ELUH\OHUH�\|QHOLN�KL]PHWOHULQL�

úHNLOOHQGLUPHNWH� YH� UXK� VD÷OÕ÷Õ� UHIRUPODUÕQÕ� G|Q�úW�UPHNWHGLU� �%DJ�� ������ .KRXU\� YH�

GHO� %DUULD�� ������ 'DYLGVRQ�� 7RQGRUD�� /DZOHVV�� 2¶&RQQHOO� YH� 5RZH�� ������� ø\LOHúPH�

\DNODúÕPÕ� |QFHOLNOL� RODUDN� KDVWDQH�� WRSOXP� UXK� VD÷OÕ÷Õ� PHUNH]OHUL� JLEL� NXUXPODUÕ�

HWNLOHPHNWH�� UXK� VD÷OÕ÷Õ� KL]PHW� VXQXPODUÕQÕ� LoHUHQ� GL÷HU� NXUXPODUGDNL� KL]PHWOHUL� GH�

G|Q�úW�UPHNWHGLU�� gUQH÷LQ� PDGGH� ED÷ÕPOÕOÕ÷Õ� DODQÕQGD� KL]PHW� YHUHQ� NXUXPODUGD� YH�

FH]DHYOHULQGH� VXQXODQ� UXK� VD÷OÕ÷Õ� KL]PHWOHUL� DUDVÕQGD� L\LOHúPH� \DNODúÕPÕQÕQ� ÕúÕ÷ÕQGD�

WDVDUODQPÕú�X\JXODPD�|UQHNOHUL�PHYFXWWXU��3VLNL\DWUL�DODQÕQGD�GDKD�]L\DGH�úL]RIUHQL�YH�

ELSRODU� ER]XNOXN� WHúKLVL� DOPÕú� ELUH\OHUH� \|QHOLN� KL]PHWOHUGH� NXOODQÕOÕU�� ø\LOHúPH�

\DNODúÕPÕ�� UXK� VD÷OÕ÷Õ� DODQÕQGD� NXUXP� WHPHOOL� KL]PHWOHUGHQ WRSOXP� WHPHOOL� KL]PHWOHUH�

JHoLú�V�UHFLQGHNL�7�UNL\H¶QLQ�UXK�VD÷OÕ÷Õ�DODQÕ�LoLQ�|QHP�DU]�HWPHNWHGLU��

*�Q�P�]GH� L\LOHúPH� \DNODúÕPÕ� �ONHOHULQ� UXK� VD÷OÕ÷Õ�� KDON� VD÷OÕ÷Õ�� ED÷ÕPOÕOÕNOD�

P�FDGHOH�SROLWLNDODUÕQÕ�\|QOHQGLUGL÷LQGHQ��\DNODúÕPÕQ�WHPHO�XQVXU��GH÷HU�YH X\JXODPD�

SUHQVLSOHUL� $%'� �6$0+6$�� ������� .DQDGD� �0HQWDO� +HDOWK� &RPPLVVLRQ� RI� &DQDGD��

������YH�$YXVWUDO\D��6D[� ,QVWLWXWH��������JLEL��ONHOHULQ�UHVPL�NXUXPODUÕQFD YH�ELOLPVHO�

PDNDOHOHUGH� \D\ÕQODQPDNWDGÕU�� gUQH÷LQ� $PHULND� 3VLNRORML� 'HUQH÷L¶QLQ� oÕNDUGÕ÷Õ� ELU�

GHUJL�RODQ�3V\FKLDWULF�5HKDELOLWDWLRQ�-RXUQDO�������\ÕOÕQGD�oÕNDUGÕ÷Õ�ELU�VD\ÕVÕQÕ�L\LOHúPH�

\DNODúÕPÕQD�D\ÕUPÕúWÕU��
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ø\LOHúPH�\DNODúÕPÕQÕQ� WDQÕPÕ� YH�NDSVDPÕ� LOH� LOJLOL� ED]Õ�EHOLUVL]OLNOHU�EXOXQPDNOD�ELUOLNWH�

OLWHUDW�UGHNL� WDQÕPODU� ELUELULQH� EHQ]HPHNWHGLU�� '�Q\D� 6D÷OÕN� gUJ�W�� L\LOHúPH\L� úX�

úHNLOGH�WDQÕPODPDNWDGÕU��

³3HN� oRN� NLúL� LoLQ� L\LOHúPH� NLPOL÷LQLQ� YH� \DúDPÕQÕQ� NRQWURO�Q�� WHNUDU� HOLQH� DOPDN��

\DúDPÕ\OD� LOJLOL�XPXWOX�ROPDN�YH�Lú�KD\DWÕ�� LOLúNLOHU��WRSOXPVDO�NDWÕOÕP�JLEL�XQVXUODUÕQ�ELU�

NÕVPÕ�\D�GD�KHSVL�VD\HVLQGH�DQODPOÕ�ELU�\DúDP�V�UPHNWLU�´��'6g������������

ø\LOHúPH�\DNODúÕPÕQD�JHWLULOHQ�ELU�GL÷HU�WDQÕP�ú|\OHGLU��

³ø\LOHúPH�� UXK� VD÷OÕ÷Õ� VRUXQX� WHúKLVL� DOPÕú� ELU� ELUH\LQ� WRSOXP� LoLQGH� J�YHQOL�� RQXUOX��

NLúLVHO�RODUDN�DQODPOÕ�ELU�KD\DW�\DúDPD�KDNNÕQÕ�LIDGH�HGHU��%LUH\�NHQGL�GH÷HUOHUL��WHUFLK�

YH� KHGHIOHUL� GR÷UXOWXVXQGD�� VRUXQX� \D� GD� UXK� VD÷OÕ÷Õ� VLVWHPL� LOH� VÕQÕUODQPDNVÕ]ÕQ�

QRUPDO�ELU�KD\DW�V�UHU��H÷LWLP��oDOÕúPD��DUNDGDúOÕN�YH�WRSOXPVDO�NDWÕOÕP�JLEL�LKWL\DoODUÕQÕ�

JLGHULU�´��'DYLGVRQ�YH�GL÷���������

%X� WDQÕPODUGDQ� GD� DQODúÕODELOHFH÷L� JLEL� L\LOHúPH� \DNODúÕPÕQÕQ� RGD÷ÕQGD� UXK� VD÷OÕ÷Õ�

VRUXQX� \DúD\DQ� ELUH\OHULQ� \DúDPODUÕQÕQ� NRQWURO�Q�� HOOHULQGH� WXWPDODUÕ�� RQXUOX� YH�

DQODPOÕ�\DúDPODU�V�UPHOHUL�YDUGÕU��7HPHO�DPDo�DNÕO�KDVWDOÕ÷ÕQGDQ�HWNLOHQHQ�ELUH\OHULQ�

\DúDP�NDOLWHVLQL�\�NVHOWPHN��GD\DQÕNOÕOÕNODUÕQÕ�DUWWÕUPDN��GROX�GROX�YH��UHWNHQ�KD\DWODU�

V�UPHOHULQH�\DUGÕP�HWPHNWLU��2QNHQ�YH�GL÷���������*DJQH��:KLWH�YH�$QWKRQ\���������

ø\LOHúPH�\DNODúÕPÕQÕQ�VRV\DO�KL]PHW�GLVLSOLQL� YH�PHVOH÷L� LoLQ�|QHPLQH�GDLU�D]�GD�ROVD�

ND\QDNODU� PHYFXWWXU� �+\GH�� %RZOHV� YH� 3DZDU�� ������ 6WDUQLQR� ������ )DURQH�� ������

&DUSHQWHU�� ������� 7�UNL\H¶GH� LVH� L\LOHúPH� \DNODúÕPÕ� VRV\DO� KL]PHW� GLVLSOLQL� LoHULVLQGH�

HOH�DOÕQPDPÕúWÕU�� DQFDN�SVLNL\DWUL� YH�KHPúLUHOLN�DODQODUÕQGDNL� \D\ÕQODUGD�VÕQÕUOÕ� VD\ÕGD�

ND\QDN�PHYFXWWXU��ùHQRFDN��$UVODQWDú�YH�<�NVHO��������%DJ��������dDP�YH�<DOoÕQHU��

������$UVODQ�g]NDQ�YH�2NXPXú���������2\VD� L\LOHúPH�\DNODúÕPÕ� WHPHO�SUHQVLSOHUL�YH�

X\JXODPD�DODQÕQGDNL�\DQVÕPDODUÕ�LWLEDUL\OH�VRV\DO�KL]PHW�PHVOH÷LQLQ�WHPHO�GH÷HUOHUL�YH�

X\JXODPD�\DNODúÕPÕ�LOH�ELUHELU�|UW�úPHNWHGLU��ø\LOHúPH�\DNODúÕPÕ�KHP�SVLNL\DWULN�VRV\DO�

KL]PHW� X\JXODPDODUÕ�� KHP� GH� WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQLQ� VRV\DO� KL]PHW�

SHUVSHNWLIL�LOH�X\XP�LoHULVLQGH�G�]HQOHQPHVL�LoLQ�\RO�J|VWHULFLGLU��

%X�PDNDOHGH�|QFHOLNOH�UXK�VD÷OÕ÷Õ�DODQÕQGD�L\LOHúPH�\DNODúÕPÕQÕ�GR÷XUDQ�V�UHoOHU�HOH�

DOÕQDFDN�� DUGÕQGDQ� \DNODúÕPÕQ� WHPHO� XQVXUODUÕ� VRV\DO� KL]PHW� PHVOH÷L� YH� GLVLSOLQL� LOH�

LOLúNLVL� ED÷ODPÕQGD� GH÷HUOHQGLULOHFHNWLU�� 6RQ� RODUDN� \DNODúÕPÕ� WHPHO� DODUDN� RUWD\D�
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NRQPXú� ELU� X\JXODPD� PRGHOL� HOH� DOÕQDUDN�� L\LOHúPH� \DNODúÕPÕQÕQ� SVLNL\DWULN� VRV\DO�

KL]PHW�X\JXODPDODUÕ��VRV\DO�KL]PHW�H÷LWLPL�YH�DUDúWÕUPDVÕ�LoLQ�|QHPL�RUWD\D�NRQDFDNWÕU��

ø<ø/(ù0(�<$./$ù,0,1$�*ø'(1�6h5(d

ø\LOHúPH�\DNODúÕPÕ�WDULKVHO�ELU�V�UHo�LoHULVLQGH�IDUNOÕ�DNÕPODUÕQ�YH�PHVOHNOHULQ�NDWNÕVÕ�LOH�

RUWD\D� oÕNPÕúWÕU�� <DNODúÕPD� JLGHQ� V�UHoWH� HWNLOL� RODQ� HQ� WHPHO� LNL� IDNW|U�� EL\RPHGLNDO�

PRGHOH�JHWLULOHQ�HOHúWLULOHU�YH�SVLNL\DWUL�HOHúWLULOHULGLU��

%L\RPHGLNDO�0RGHO�YH�(OHúWLULVL

5XK�VD÷OÕ÷Õ�VRUXQODUÕ� WDULKVHO�RODUDN� WÕS�GLVLSOLQL� LoHULVLQGH�HOH�DOÕQPÕú�YH�����\�]\ÕOÕQ�

VRQODUÕ� LOH� ���� \�]\ÕOÕQ� EDúODUÕQGD� UXK� VD÷OÕ÷Õ� VRUXQODUÕQÕQ� GH÷HUOHQGLULOPHVLQGH�

WÕEEL�EL\RPHGLNDO�PRGHOLQ�EDNÕú�DoÕVÕ�KDNLP�ROPXúWXU��%L\RPHGLNDO�PRGHO�� UXK�VD÷OÕ÷Õ�

VRUXQODUÕQÕQ�N|NHQLQGH�EL\RORMLN�VHEHSOHU�ROGX÷XQX�V|\OH\HUHN�EX�VRUXQODUÕQ�WHPHOLQGH�

EDWÕO� LQDQoODUÕ� DUD\DQ� EDNÕú� DoÕVÕQÕ� JHoHUVL]� NÕOPÕúWÕU� �=DVWURZ�� ������� <DNODúÕP� UXK�

VD÷OÕ÷Õ� VRUXQODUÕQÕQ� ND\QD÷ÕQÕ� J|]OHPOHQHELOLU� V�UHoOHUGH� DUDGÕ÷Õ� YH� EHOLUWLOHUH�

P�GDKDOH�HGLOPHVLQLQ�\ROXQX�DoWÕ÷Õ�LoLQ�VRUXQ�\DúD\DQ�ELUH\OHU�YH�UXK�VD÷OÕ÷Õ�KL]PHWOHUL�

LoLQ�|QHPOL�ELU�DGÕPGÕU��

7ÕEEL� \DNODúÕP� \DNÕQ� JHoPLúWH� SHN� oRN� DoÕGDQ� HOHúWLULOHUH� PDUX]� NDOPÕúWÕU� (Q� oRN�

HOHúWLULOHQ�\|Q��SDWRORML�RGDNOÕ�ROPDVÕ�YH�WHGDYLGH�oHYUHVHO�IDNW|UOHUL�J|]�DUGÕ�HWPHVLGLU��

0RGHOH� J|UH� UXK� VD÷OÕ÷Õ� VRUXQODUÕ� ELUH\GHQ� ND\QDNODQÕU� YH� VRUXQXQ� SURIHV\RQHOOHU�

WDUDIÕQGDQ�WHGDYL�HGLOPHVL��\DQL�ELUH\LQ�HNVLNOL÷LQLQ�JLGHULOPHVL�JHUHNLU��2UDO�YH�7XQFD\��

������� 7ÕEEL� PRGHOH� J|UH� |QFHOLNOL� RODQ� KDVWDOÕ÷ÕQ� EHOLUWLOHULQLQ� WHGDYL� HGLOPHVLGLU��

3R]LWLYLVW�\DNODúÕPD�GD\DQDQ�EX�PRGHOH�J|UH�DNÕO�KDVWDOÕ÷ÕQÕ�NRQWURO�HWPHN�GRNWRUODUÕQ�

X]PDQOÕN� DODQÕGÕU� YH� X\JXODPDODU� VRV\DO� YH� N�OW�UHO� ED÷ODPGDQ� L]ROH ELU� úHNLOGH�

JHUoHNOHúWLULOLU� �.DUEDQ�� ������� 7RSOXPXQ� EDNÕú� DoÕVÕQÕQ�� VRV\RN�OW�UHO� RUWDPÕQ� YH�

VLVWHPOHULQ�ELUH\LQ�LúOHYVHOOL÷LQL�HWNLOHGL÷L�J|UPH]GHQ�JHOLQLU��

%L\RPHGLNDO� PRGHOH� HOHúWLUL� RODUDN� RUWD\D� oÕNPÕú� HQ� EDúDW� PRGHO� VRV\DO� PRGHOGLU��

(QJHOOLOLN� DODQÕQGD� RUWD\D� oÕNDQ� VRV\DO�PRGHO�� UXK� VD÷OÕ÷Õ� DODQÕQGDNL� WDUWÕúPDODUD� GD�

X\JXODQDUDN� V|\OHPVHO� YH� VLVWHPLN� G|Q�ú�PH� NDWNÕ� VD÷ODPÕúWÕU�� 5XK� VD÷OÕ÷Õ�

VDYXQXFXODUÕ� VRV\DO� PRGHOLQ� DNÕO� VD÷OÕ÷Õ� DODQÕQD� QDVÕO� X\JXODQDFD÷Õ� �]HULQH�

G�ú�QP�úOHU�� HQJHOOLOLN� DODQÕQGD� ROGX÷X� JLEL� RGD÷ÕQ� ELUH\LQ� KDVWDOÕ÷Õ� YH�

UHKDELOLWDV\RQXQGDQ� QDVÕO� D\UÕPFÕOÕN�� LQVDQ� KDNODUÕ� NRQXODUÕQD� ND\DELOHFH÷L� YH� UXK�



1LúDQFÕ

Ϯϯϱ

VD÷OÕ÷Õ� VRUXQX� RODQ� ELUH\OHULQ� VRV\DO� SROLWLND� G|Q�ú�POHUL� LOH� GHVWHN� VLVWHPOHULQLQ�

J�oOHQGLULOPHVL��]HULQH�NDID�\RUPXúODUGÕU��%HUHVIRUG��������0XOYDQ\���������

6RV\DO�PRGHOH�J|UH�ELUH\�DOGÕ÷Õ�WÕEEL�WHúKLVWHQ�LEDUHW�GH÷LOGLU�YH�SVLNL\DWULN�VRUXQ�WÕSNÕ�

GL÷HU�VRV\DO�NDWHJRULOHU�JLEL�ELU�IDUNOÕOÕNWÕU��2UDO�YH�7XQFD\���������7ÕEEL�WHúKLVLQ�ELUH\OHUL�

QRUPDO� YH� DQRUPDO� RODUDN� LNL\H� D\ÕUGÕ÷Õ� YH� DQRUPDO� RODQÕ� |WHNLOHúWLUGL÷L� NDEXO� HGLOLU��

7ÕEEL� WHGDYLQLQ� |QHPL� \DGVÕQPD]�� DQFDN� ELUH\LQ� \DúDP� NDOLWHVLQL� YH� LúOHYVHOOL÷LQL�

D]DOWDQ�DVÕO� IDNW|U�Q� WRSOXPXQ�EDNÕú�DoÕVÕ� YH� VRV\DO� SUDWLNOHU� ROGX÷X�|QH�V�U�O�U��%X�

QHGHQOH�ELU� WDUDIWDQ� VRUXQX�GHQH\LPOH\HQ�ELUH\�J�oOHQGLULOPHOL�� GL÷HU� WDUDIWDQ�DLOHQLQ��

\DNÕQ�oHYUHQLQ��WRSOXPXQ�YH�VLVWHPOHULQ�ELUH\L�NDEXOOHQPHVL�VD÷ODQPDOÕGÕU��7HZ���������

3VLNL\DWUL�(OHúWLULOHUL�YH�+L]PHW�$ODQ�+DUHNHWL�

6RV\DO� PRGHOLQ� EDNÕú� DoÕVÕ� WÕEEL� RGDNOÕ� PRGHUQ� SVLNL\DWUL\L� HOHúWLUHQ� GL÷HU� DNÕPODUOD�

ELUOHúHUHN�SVLNL\DWUL�HOHúWLULOHULQH�ND\QDNOÕN�HWPLúWLU������¶OHUGH�SVLNRGLQDPLN�\DNODúÕPD�

JHWLULOHQ� HOHúWLULOHU�� DNÕO� KDVWDOÕ÷ÕQÕQ� ELU� PLW� ROGX÷XQD� YH� WRSOXP� WDUDIÕQGDQ� LQúD�

HGLOGL÷LQH� GDLU� V|\OHPOHU�� (UYLQJ� *RIIPDQ� YH� 0LFKHO� )RXFDXOW� JLEL� SRVWPRGHUQ�

VRV\RORMLQLQ� |QF�OHUL� WDUDIÕQGDQ� JHWLULOHQ� HOHúWLULOHU�� VRV\DO� KL]PHW�� HQJHOOLOLN� KDUHNHWL��

NDGÕQ� KDUHNHWL�� KL]PHW� DODQ� KDUHNHWL� YH� EX�PDNDOHQLQ� NRQXVX� RODQ� L\LOHúPH�KDUHNHWL��

SVLNL\DWUL� HOHúWLULVLQL� EHVOH\HQ� GL÷HU� ND\QDNODU� DUDVÕQGDGÕU� �.DUEDQ�� ������ =DVWURZ��

������7HZ���������

3VLNL\DWUL\L� HOHúWLUHQ� YH� L\LOHúPH� \DNODúÕPÕQD� ND\QDN� WHúNLO� HGHQ� HQ� |QHPOL� KDUHNHW��

����¶OHULQ�RUWDODUÕQGD�EDúOD\DQ�YH�SVLNL\DWULGH�W�NHWLFL�KDUHNHWL��&RQVXPHU�PRYHPHQW���

KL]PHW� DODQ� KDUHNHWL� �6HUYLFH� XVHU� PRYHPHQW��� KD\DWWD� NDODQ� KDUHNHWL� �VXUYLYRU�

PRYHPHQW��\D�GD�HVNL�KDVWD�KDUHNHWL� �H[�SDWLHQW�PRYHPHQW��RODUDN�ELOLQHQ�KDUHNHWWLU��

����¶OHUGHQ� EDúOD\DUDN� UXK� VD÷OÕ÷Õ� VRUXQODUÕQÕ� EL]]DW� GHQH\LPOHPLú� ELUH\OHU� NLúLVHO�

NXUXPVDO� WHGDYL� KLND\HOHULQL� SD\ODúPD\D� EDúODPÕúWÕU�� 3D\ODúÕODQ� KLND\HOHU� NXUXPVDO�

WHGDYL�V�UHFLQGH�KDVWDODUÕQ�HQ�WHPHO�KDNODUÕQÕQ� LKODO�HGLOGL÷LQL�YH�WRSOXPGD�X÷UDGÕNODUÕ�

D\UÕPFÕOÕ÷Õ� J|]OHU� |Q�QH�VHUPLúWLU��+LND\HOHULQL� SD\ODúDQ�KDVWDODU� KDNODUÕQÕ� VDYXQPDN�

LoLQ�ELU�DUD\D�JHOHUHN�KL]PHW�DODQ�KDUHNHWLQLQ�EDúÕQÕ�oHNPLúWLU��)HUHVH�YH�'DYLV���������

3VLNL\DWUL�HOHúWLULVL�HGHEL\DW�YH�PHG\D\Õ�GD�HWNLOHPLúWLU��3VLNL\DWUL�HOHúWLULVLQLQ�HQ�oDUSÕFÕ�

�U�QOHULQGHQ�ELUL������\ÕOÕQGD�\D]ÕOPÕú�YH������\ÕOÕQGD�ILOP�RODUDN�oHNLOPLú�*XJXN�.XúX�

DGOÕ� HVHUGLU�� )LOP� SDWRORML� RGDNOÕ� NXUXPVDO� WHGDYLQLQ� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ�

ELUH\OHUH�\DNODúÕPÕQÕ�|]HWOHU�QLWHOLNWHGLU��
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+L]PHW� DODQ� KDUHNHWL� NXUXPVDO� WHGDYLOHULQ� YH� SDWRORML� RGDNOÕ� \DNODúÕPÕQ� ELUH\OHU�

�]HULQGHNL�ROXPVX]�HWNLOHULQL�RUWD\D�NR\PDQÕQ�\DQÕ�VÕUD�ELUH\OHULQ�J�F�Q��YH� L\LOHúPH�

SRWDQVL\HOLQL� GH� J|]OHU� |Q�QH� VHUPLúWLU� �2QNHQ� YH� GL÷��� ������� (VNL� KDVWDODUÕQÕQ�

SD\ODúWÕ÷Õ� L\LOHúPH�KLND\HOHULQLQ� \DQÕ� VÕUD� ELOLPVHO� DUDúWÕUPDODU� GD�J�oOHUH� \DSÕODQ� EX�

YXUJX\X�GHVWHNOHPLúWLU��'�Q\D�6D÷OÕN�gUJ�W�¶Q�Q��'6g��GHVWHNOHGL÷L�NOLQLN�DUDúWÕUPDODU�

UXK�VD÷OÕ÷Õ�KL]PHWL�YHUHQ�NXUXPODUÕQ�UXK�VD÷OÕ÷Õ�VRUXQX�\DúD\DQ�ELUH\OHUL�L\LOHúWLUPHGHNL�

EDúDUÕVÕ]OÕ÷ÕQÕ�RUWD\D�NR\PXú��EX�ELUH\OHULQ�GD\DQÕNOÕOÕ÷ÕQÕQ� YH� L\LOHúPH�SRWDQVL\HOLQLQ�

SDWRORML� RGDNOÕ� \DNODúÕPÕQ� YDUVD\GÕ÷ÕQGDQ� GDKD� \�NVHN� ROGX÷XQX� J|VWHUPLúWLU�

�'DYLGVRQ�YH�GL÷����������

+L]PHW� DODQ�KDUHNHWL� KRPRMHQ�ELU� KDUHNHW� GH÷LOGLU��+L]PHW� DODQ�KDUHNHWLQLQ� LoHULVLQGH�

\HU�DODQ�JUXSODU�DNÕO�KDVWDOÕ÷ÕQÕQ�WDQÕPÕ�� WHGDYLQLQ�JHUHNOLOL÷L��UXK�VD÷OÕ÷Õ�SROLWLNDODUÕQÕQ�

QDVÕO�G�]HQOHQPHVL�YH�KL]PHWOHULQ�QDVÕO�VXQXOPDVÕ�JHUHNWL÷L�JLEL�SHN�oRN�NRQXGD�IDUNOÕ�

J|U�úOHUH� VDKLSWLU� �.DUEDQ�� ������� gUQH÷LQ� DNÕO� KDVWDOÕ÷ÕQÕQ� WRSOXP� WDUDIÕQGDQ� LQúD�

HGLOGL÷LQL�YH�ELU�PLW�ROGX÷XQX�VDYXQDQ�GDKD�UDGLNDO�JUXSODU�SVLNL\DWULN�WHGDYL\L�WDPDPHQ�

UHGGHGHELOPHNWHGLU�� .RQX\D� W�NHWLFL� KDNODUÕ� \|Q�QGHQ� \DNODúDQODU� LVH� SVLNL\DWULN�

WHGDYL\L�WDPDPHQ�UHGGHWPH]��DQFDN�ELUH\OHULQ�W�P�WHGDYL�V�UHFLQGH�V|]�VDKLEL�ROPDVÕ�

YH� WHGDYLQLQ� VRUXPOXOX÷XQX� DOPDVÕ� JHUHNWL÷LQL� YXUJXODUODU� �6WDUQLQR�� ������� 3VLNL\DWUL�

HOHúWLULVL�\DSÕODQ�KDUHNHWOHU�DUDVÕQGDNL EX� IDUNOÕODúPDODUD�UD÷PHQ�PRGHUQ�SVLNL\DWULQLQ�

EL\RPHGLNDO� YH� SDWRORML� RGDNOÕ� \DNODúÕPÕQD� JHWLULOHQ� HOHúWLUL� RUWDNWÕU�� %X� HOHúWLULOHULQ�

RUWD\D� oÕNDUGÕ÷Õ� \HQL� EDNÕú� DoÕVÕ� SRVW�SVLNL\DWUL� �SVLNL\DWUL� VRQUDVÕ�� \D� GD� HOHúWLUHO�

SVLNL\DWUL� RODUDN� GD� DGODQGÕUÕOÕU� �.DUEDQ�� ������ V�� ���� /HZLV�� �������3VLNL\DWUL� VRQUDVÕ�

\DNODúÕPODUD� J|UH� DNÕO� KDVWDOÕ÷ÕQÕ� \DOQÕ]FD� EL\RORMLN� V�UHoOHUOH�� \DQL� NDOÕWÕP�� EH\LQ� YH�

Q|UR� LOHWLFLOHUOH� DoÕNODPDN� LQGLUJHPHFL� ELU� \DNODúÕPGÕU� �.DUEDQ�� ������� 5XK� VD÷OÕ÷ÕQÕ�

DQODPDGD� \RNVXOOXN�� GÕúODQPD�� D\UÕPFÕOÕN�� N�OW�U� JLEL� VRV\DO� ED÷ODPODUÕ�� WRSOXPVDO�

GH÷HU�YH�QRUPODUÕ�DQODPDN�oRN�|QHPOLGLU��%UDFNHQ�YH�7KRPDV���������6RV\DO�VRUXQODU��

VRV\DO� DGDOHWVL]OLN� YH� UXK� VD÷OÕ÷Õ� DUDVÕQGDNL� LOLúNLOHUL� J|UPHN� JHUHNLU�� %HONL� GH� HQ�

|QHPOLVL��ELUH\OHULQ�WHGDYL�V�UHoOHULQGH�WHPHO�KDNODUÕ�LKODO�HGLOPHPHOLGLU��

3VLNL\DWUL� VRQUDVÕ� G|QHPGH� HQ� D]ÕQGDQ� V|\OHPVHO� G�]H\GH� VRV\DO�PRGHO� UXK� VD÷OÕ÷Õ�

DODQÕQGDNL� WDUWÕúPDODUÕ� úHNLOOHQGLUPH\H� EDúODPÕúWÕU�� 6RV\DO� PRGHO�� UXK� VD÷OÕ÷Õ�

VRUXQODUÕQÕQ�VRV\DO�KL]PHW�GLVLSOLQLQGH�YXUJXODQGÕ÷Õ��]HUH�E�W�QF�O�ELU�\DNODúÕPOD��\DQL�

EL\RSVLNRVRV\DO�ELU�\DNODúÕPOD�HOH�DOÕQPDVÕQÕ�JHUHNWLULU� �2UDO�YH�7XQFD\���������'L÷HU�

WDUDIWDQ�DNÕO�KDVWDOÕ÷ÕQD�\|QHOLN�GLO� YH�V|\OHPOHULQ�|QHPL�GH�YXUJXODQÕU�KDOH�JHOPLúWLU��
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5XK� VD÷OÕ÷Õ� DODQÕQGD� SR]LWLI� ELU� GLO NXOODQÕOPDVÕQÕQ�� KDVWDOÕN� \HULQH� VD÷OÕ÷ÕQ�� DNÕO�

KDVWDOÕ÷Õ� \HULQH�|QFHOLNOH�DNÕO� VD÷OÕ÷ÕQÕQ� WDQÕPODQPDVÕ�JHUHNWL÷L�GLOH�JHWLULOLU� �+HOOHU� YH�

*LWWHUPDQ���������*�Q�P�]GH�N�UHVHO� VD÷OÕN�SROLWLNDODUÕQÕ� úHNLOOHQGLUHQ�'�Q\D�6D÷OÕN�

gUJ�W�� GH� JHQHOGH� VD÷OÕ÷Õ�� |]HOGH� GH� UXK� VD÷OÕ÷ÕQÕ� E�W�QF�O� YH� SR]LWLI� \DNODúÕPÕQ�

ÕúÕ÷ÕQGD�WDQÕPODPDNWDGÕU��3R]LWLI�\DNODúÕPGD�DNÕO�KDVWDOÕ÷Õ�WDQÕPÕ�\HULQH�DNÕO�UXK�VD÷OÕ÷Õ�

�PHQWDO� KHDOWK�� WDQÕPÕ� |Q� SODQD� oÕNDUÕOÕU� YH� UXK� VD÷OÕ÷Õ� E�W�QF�O� ELU� EDNÕú� DoÕVÕ� LOH�

WDQÕPODQÕU��'6g�UXK�VD÷OÕ÷ÕQÕ�úX�úHNLOGH�WDQÕPODPDNWDGÕU��

³5XK�VD÷OÕ÷Õ�KHU�ELUH\LQ�SRWDQVL\HOLQL�JHUoHNOHúWLUGL÷L��\DúDPÕQ�QRUPDO�VWUHVOHUL\OH�EDú�

HGHELOGL÷L�� �UHWNHQ� YH� YHULPOL� ELoLPGH� oDOÕúDELOGL÷L� YH� DLW� ROGX÷X� WRSOXPD� NDWNÕGD�

EXOXQDELOGL÷L�ELU�L\L�ROPD�KDOLGLU�´��'6g�������

%X WDQÕP�'6g¶Q�Q�JHQHOGH� UXK�VD÷OÕ÷Õ�DODQODUÕQGD�VDOW� WÕEEL�PRGHOGHQ�YD]JHoWL÷LQLQ��

SR]LWLI�YH�E�W�QF�O�ELU�\DNODúÕPÕ�EHQLPVHGL÷LQLQ�J|VWHUJHVLGLU��

ø<ø/(ù0(�<$./$ù,0,1,1�7(0(/�81685/$5,�9(�626<$/�+ø=0(7

7�NHWLFL�KDUHNHWL� LOH�ELUOLNWH�RUWD\D�oÕNDQ�YH�UXK�VD÷OÕ÷ÕQGD�VDOW�WÕEEL�\DNODúÕPD�\|QHOLN�

HOHúWLULOHU� JHWLUHQ� L\LOHúPH� \DNODúÕPÕ� UXK� VD÷OÕ÷ÕQD� YH� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ�

ELUH\OHUH� QDVÕO� \DNODúPDNWDGÕU"� ø\LOHúPH� \DNODúÕPÕQÕ� DQODPDN� LoLQ� WDQÕPÕQ� |WHVLQH�

JHoHUHN� \DNODúÕPÕQ� WHPHO� XQVXUODUÕQÕ� YH� GH÷HUOHULQL� DQODPDN� JHUHNLU�� %X� E|O�PGH�

L\LOHúPHQLQ� WHPHO� SUHQVLSOHUL� PLNUR�PH]]R�PDNUR� \DNODúÕPOD� VÕQÕIODQGÕUÕODUDN� VRV\DO�

KL]PHW� PHVOHN� YH� GLVLSOLQLQLQ� WHPHO� \DNODúÕP�� LONH� YH� GH÷HUOHUL� LOH� LOLúNLOL� RODUDN�

DoÕNODQDFDN��SVLNL\DWULN�VRV\DO�KL]PHW�DODQÕQD�PXKWHPHO�NDWNÕODUÕ�HOH�DOÕQDFDNWÕU��

ø\LOHúPHQLQ�0LNUR�8QVXUODUÕ�

.URQLN� KDVWDOÕN� HOHúWLULVL� YH� XPXW� 5XK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� ELUH\OHU�

SURIHV\RQHOOHUGHQ� YH� oHYUHOHULQGHQ� JHQHOOLNOH� L\LOHúPHOHULQLQ� P�PN�Q� ROPDGÕ÷Õ� YH�

KD\DWODUÕ� LOH� LOJLOL� EHNOHQWLOHULQL� G�ú�UPHOHUL JHUHNWL÷LQH� \|QHOLN�PHVDMODU� DOÕUODU��6RV\DO�

HWNLOHúLPOHULQGHQ� DOGÕNODUÕ� EX� PHVDMÕQ� YH� LoVHOOHúWLULOPLú� GDPJDODPDQÕQ� �VWLJPD��

HWNLVL\OH� |]HOOLNOH� KDVWDOÕNOD� \�]OHúWLNOHUL� LON� G|QHPOHUGH� JHOHFHN� XPXWODUÕQÕ� \LWLULU��

GR\XUXFX� LOLúNLOHU� NXUGXNODUÕ�� H÷LWLP� YH� Lú� KD\DWODUÕQGD� EDúDUÕOÕ� ROGXNODUÕ� GR\XUXFX� ELU�

KD\DWÕQ� DUWÕN� LPNDQVÕ]� ROGX÷XQX� G�ú�Q�UOHU� �'HHJDQ�� ������ )UHVH� YH� 'DYLV�� �������

ø\LOHúPH�\DNODúÕPÕQÕQ�DNÕO�KDVWDOÕ÷ÕQD�JHWLUGL÷L�IDUNOÕ�EDNÕú�DoÕVÕ�ELUH\LQ�GH�EDNÕú�DoÕVÕQÕ�

G|Q�úW�UHUHN�RQD�\HQLGHQ�XPXW�DúÕODPD\Õ�KHGHIOHU��ù|\OH�NL��WÕEEL�PRGHOH�J|UH�|QHPOL�

KHGHI�� KDVWDOÕN� EHOLUWLOHULQLQ� RUWDGDQ� NDOGÕUÕOPDVÕGÕU�� EX� LVH� QHJDWLI� ELU� KHGHIWLU�� 2\VD�



7RSOXP�YH�6RV\DO�+L]PHW� &LOW�����6D\Õ����2FDN�����

Ϯϯϴ

L\LOHúPH� \DNODúÕPÕQÕQ� KHGHIL� SR]LWLIWLU�� %LULQFLO� KHGHI�� EHOLUWLOHU� WDP� RODUDN� RUWDGDQ�

NDOGÕUÕODPDVD�GDKL�ELUH\LQ�úDUWODUÕ�HOYHUGL÷L�|Oo�GH�EDúDUÕODU�HOGH�HWPHVLGLU��&DUSHQWHU��

������� %DúDUÕ\Õ� WDQÕPODUNHQ� KDVWDOÕ÷ÕQ� \DOQÕ]FD� EL\RORMLN� EHOLUWLOHUL� GH÷LO�� W�P�

SVLNRVRV\DO�VRQXoODUÕ�HOH�DOÕQÕU��<DQL�EHOLUWLOHULQ�NRQWURO�QGH�WDP�ELU�EDúDUÕ�VD÷ODQPDVD�

GD� LúOHYVHOOL÷LQ� KHUKDQJL� ELU� DODQÕQGDNL� EDúDUÕ� ND\GD� GH÷HUGLU�� gUQH÷LQ� ELUH\� NLúLVHO�

LOLúNLOHULQL�\D�GD�Lú�KD\DWÕQÕ�V�UG�UPHGH�EDúDUÕ�VD÷OD\DELOLU��%DúDUÕ�P�PN�QG�U��o�QN��

DPSLULN� YHULOHUH�J|UH� LOHUL� ER\XWODUGD�DNÕO� KDVWDOÕ÷Õ� GHQH\LPOH\HQ�ELUH\OHULQ� oR÷XQOX÷X�

ROPDVD� GD� |QHPOL� ELU� NÕVPÕ� X]XQ� YDGHGH� LOHUOHPH� ND\GHGHUOHU� YH� DQODPOÕ�� GR\XUXFX�

KD\DWODU�\DúD\DELOLUOHU��'DYLGVRQ�YH�GL÷���������+DUGLQJ��%URRNV��$VKLNDJD��6WUDXVV�YH�

%UHLHU�� ������� $\UÕFD� UXK� VD÷OÕ÷Õ� VRUXQODUÕ� ELUH\OHULQ� LúOHYVHOOL÷LQLQ� IDUNOÕ� DODQODUÕQÕ�

HWNLOHGL÷LQGHQ�� D÷ÕU� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� ELUH\OHUGH� EX� LúOHYVHOOLN� DODQODUÕQGDQ�

ELUL� \D� GD� ELUNDoÕQGD� ]DPDQ� LoHULVLQGH� L\LOHúPH� J|U�OHELOPHNWHGLU� �'DYLGVRQ� YH� GL÷���

������� %X� QHGHQOH� NÕVPL� L\LOHúPH�� VRV\DO� L\LOHúPH� \D� GD� EHOLUWLOHUGH� L\LOHúPH� V|]�

NRQXVX�RODELOLU��<DQL��KDVWDOÕ÷ÕQ�W�P�EHOLUWLOHUL�WHGDYL�ROPDVD�\DKXW�ELUH\�KDVWDOÕN�|QFHVL�

LúOHYVHOOL÷LQH� G|QPHVH� GDKL� ELUH\� L\LOHúHELOLU� �'6g�� ������� gUQH÷LQ� ]DPDQ� ]DPDQ�

KDVWDOÕN� EHOLUWLOHUL� Q�NVHGHQ� ELU� ELUH\� J|UHYOHULQL� YH� URO� SHUIRUPDQVODUÕQÕ�

JHUoHNOHúWLUHELOLU�� |Q�QGHNL� HQJHOOHUL� DúDUDN� DQODPOÕ� ELU� KD\DW� V�UHELOLU�� KDVWDOÕ÷ÕQÕQ�

ROXPVX]� HWNLOHULQLQ� |WHVLQH� JHoHUHN� \HQL� ELU� DQODP� YH� KHGHI� JHOLúWLUHELOLU� �$QWKRQ\��

�������

ø\LOHúPH� \DNODúÕPÕQÕQ� VDYXQXFXODUÕ� DNÕO� KDVWDOÕ÷ÕQD� EDNÕú� DoÕVÕQGD� SDUDGLJPDWLN� ELU�

G|Q�ú�P�|QHULU��'HHJDQ¶ÕQ��������NHQGL�DNÕO�KDVWDOÕ÷Õ�|\N�V�QGHQ�\ROD�oÕNDUDN�\D]GÕ÷Õ�

PDNDOHVLQGH�HWNLOH\LFL� ELU� GLOOH�DQODWWÕ÷Õ� JLEL�� L\LOHúPH�ELUH\LQ�DNÕO� KDVWDOÕ÷ÕQÕQ�JHWLUGL÷L�

VÕQÕUODUÕ� NDEXO� HGHUNHQ� Hú� ]DPDQOÕ� RODUDN� R� VÕQÕUODUÕ� DúDUDN� SRWDQVL\HOLQL�

JHUoHNOHúWLUPHVL� GHPHNWLU�� 'HHJDQ¶D� J|UH� L\LOHúPH�� V�UHNOL� GHULQOHúHQ� ELU� VÕQÕUODUÕQÕ�

NDEXOOHQPH� GXUXPXGXU�� +HP� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� ELUH\OHU�� KHP� GH� GL÷HU�

HQJHOOLOHU�� ³HQJHOOHULQLQ�JHWLUGL÷L� OLPLWOHU� LoLQGH�YH�D\QÕ�]DPDQGD�EX� OLPLWOHULQ�|WHVLQGH´�

\HQL� ELU� EHQ� YH� \HQL� ELU� DPDo� LQúD� HGHUOHU� �'HHJDQ�� ������ ����� 'HHJDQ� EX� GXUXPX�

L\LOHúPH� SDUDGRNVX� RODUDN� DGODQGÕUÕU�� ³<DSDPDGÕ÷ÕQÕQ� YH� RODPDGÕ÷ÕQÕQ� LoLQGH�� NLP�

RODELOHFH÷LQL� YH� QH� \DSDELOHFH÷LQL� NHúIHWPHN´� �'HHJDQ�� ������ ����� ø\LOHúPH�

\DNODúÕPÕQGD�DNÕO�KDVWDOÕ÷ÕQÕQ�DFÕ�YHULFL ELU�GHQH\LP�ROGX÷X�GD�\DGVÕQPD]��.LPL�]DPDQ�

ELUH\OHU� DNÕO� KDVWDOÕ÷ÕQÕQ� \DúDWWÕ÷Õ� DFÕGDQ� WDPDPHQ� X]DNODúDPD]ODU�� DQFDN� L\LOHúPH�

V�UHFL� LOH� ELUOLNWH� EX� DFÕQÕQ� NHQGLOHULQL� \HQL� ELU� JHOHFH÷H�
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Ϯϯϵ

NDYXúWXUGX÷XQX�NDYXúWXUDFD÷ÕQÕ�ELOLU�YH� Lo�KX]XUOD�\DúDUODU���'HHJDQ�������������<DQL�

DFÕ�RUWDGDQ�NDONPDVD�GDKL�L\LOHúPH�JHUoHNOHúHELOLU�

ø\LOHúPH� \DNODúÕPÕ� WÕEEL� PRGHOLQ� |QH� V�UG�÷�� NURQLN� KDVWDOÕN� \DNODúÕPÕQÕQ� \HULQH�

XPXGX�NR\DU�YH�SURIHV\RQHOOHUH�KDVWDODUÕQGDQ�EHNOHQWLOHULQL�G�ú�N�WXWPDPDODUÕQÕ�VDOÕN�

YHULU��0�UDFDDWoÕQÕQ�\DNÕQ�VRV\DO�oHYUHVLQGHQ�YH�UXK�VD÷OÕ÷Õ�SURIHV\RQHOOHULQGHQ�XPXW�

YHULFL� LIDGHOHU� GX\PDVÕ� KD\DWL� |QHPGHGLU� �$QWKRQ\�� ������� ø\LOHúPH� \DNODúÕPÕQÕQ�

YXUJXVX� GD\DQÕNOÕOÕN� \D� GD� VD÷ODPOÕN� �UHVLOLHQFH�� RODUDN� ELOLQHQ� ROJXGXU�� 5XK� VD÷OÕ÷Õ�

VRUXQX� \DúD\DQ� ELUH\OHU ED]Õ� HNVLNOLNOHUL� GHQH\LPOHUNHQ�� L\LOHúPH� V�UHFLQGH�

GD\DQÕNOÕOÕNODUÕQÕ� DUWWÕUÕUODU�� )DUNOÕ� EDú� HWPH� PHNDQL]PDODUÕQÕ� |÷UHQLS� JHOLúWLULU�� ]LKLQ��

EHGHQ� YH� UXKODUÕQÕ� L\LOHúWLULU�� KDVWDOÕ÷ÕQ� JHWLUGL÷L� ]RUOXNODU� NDUúÕVÕQGD� EDú� HWPH�

PHNDQL]PDODUÕQÕ� KD\DWD�JHoLUHUHN� L\L� ROPD�KDOLQH�XODúÕUODU� �2QNHQ�YH�GL÷��� �������%X�

VD\HGH�� UXK� VD÷OÕ÷ÕQÕQ� |QHPOL� ELOHúHQOHUL� DUDVÕQGD� EXOXQDQ� ]RUOXNODUOD� EDú� HWPH\L��

HQJHOOHUOH�EDúD�oÕNPD\Õ��\HQL�GXUXPODUD�X\XP�VD÷ODPD\Õ��IDDOL\HWOHULQL�\|QHWPH\L�YH�Lú�

DLOH�\DúDPODUÕQÕ�GHQJHOHPH\L��'6g��������|÷UHQLUOHU��

ø\LOHúPH�NLúLVHOGLU�� ø\LOHúPH�\DNODúÕPÕ�ELUH\LQ�ELULFLN�ROGX÷XQX�YH�KHU�ELUH\LQ�VD÷OÕ÷D�

YH� UXK� VD÷OÕ÷ÕQD� JLGHQ� |]J�Q� ELU� \ROX� RODELOHFH÷LQL� NDEXO� HGHU� �0HQWDO� +HDOWK�

&RPPLVVLRQ� RI� &DQDGD�� ������� øOHUL� GHUHFHGH� UXK� VD÷OÕ÷Õ� VRUXQODUÕ �]HULQH� \DSÕODQ�

DUDúWÕUPDODU� GD� DNÕO� KDVWDOÕ÷Õ� GHQH\LPOHULQLQ� KHP� KDVWDOÕ÷ÕQ� VH\UL�� KHP� GH� VRQXoODUÕ�

DoÕVÕQGDQ� NLúLGHQ� NLúL\H� IDUNOÕOÕNODU� J|VWHUGL÷LQL� RUWD\D� NR\PXúWXU� �'DYLGVRQ� YH� GL÷���

�������%X�QHGHQOH�WHGDYL�V�UHFLQLQ�NLúL�PHUNH]OL�RODUDN��ELUH\LQ�WHUFLKOHUL�GR÷UXOWXVXQGD�

YH� NDWÕOÕPÕ� LOH� \�U�W�OPHVL� JHUHNLU�� ø\LOHúPH� V�UHFLQLQ� \�U�W�OHELOPHVL� LoLQ� \DOQÕ]FD�

UHKDELOLWDV\RQ�KL]PHWOHULQLQ�VXQXOPDVÕ�\HWPH]��KL]PHWL�DODQ�ELUH\LQ�EX�V�UHFLQ�DNWLI�YH�

FHVXU� NDWÕOÕPFÕVÕ� ROPDVÕ� JHUHNLU� �'HHJDQ�� ������� 5HKDELOLWDV\RQ� UXK� VD÷OÕ÷Õ�

SURIHV\RQHOOHULQFH� VXQXOXU�� L\LOHúPH� LVH� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� YH� KL]PHWL� DODQ�

ELUH\OHU� WDUDIÕQGDQ� JHUoHNOHúWLULOLU�� =DWHQ� L\LOHúPHQLQ� JHUoHNOHúPHVL� LoLQ� KHU� ]DPDQ�

SURIHV\RQHO� GHVWHN� GH� JHUHNPHPHNWHGLU�� .LPL� ]DPDQ� ELUH\OHU� SURIHV\RQHO ROPD\DQ�

ND\QDNODUÕQÕ� �DLOH�� DUNDGDú�� DNUDQ� GHVWHN� VLVWHPOHUL«YE��� HWNLQ� ELoLPGH� NXOODQDUDN�

L\LOHúPH� V�UHFLQGH� \RO� NDW� HGHELOLU�� %X� SUHQVLSOHU� VRV\DO� KL]PHW� PHVOH÷LQLQ� NHQGL�

NDGHULQL� WD\LQ�� ELUH\LQ� GH÷HUL� SUHQVLSOHUL� YH� J�oOHU� \DNODúÕPÕ� LOH� X\XPOXGXU� �1DWLRQDO�

$VVRFLDWLRQ�RI�6RFLDO�:RUNHUV�>1$6:@��������

ø\LOHúPH�V�UHFLQLQ�NLúL�PHUNH]OL�ROPDVÕ��ELUH\LQ�NHQGL�NDGHULQL�WD\LQ�KDNNÕQÕQ�GD�ROPDVÕ�

DQODPÕQD� JHOLU�� %LUH\� QHUHGH� \DúD\DFD÷Õ�� ]DPDQÕQÕ� QHUHGH� YH� NLPOHUOH� JHoLUHFH÷L��
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KDQJL�WHGDYL��WHUDSL�YH�SVLNRVRV\DO�GHVWHN�SURJUDPODUÕQD�NDWÕODFD÷Õ�JLEL�L\LOHúPH�V�UHFL�

LOH� LOJLOL� WHPHO� WHUFLKOHULQL� \DSDELOPHOLGLU� �2QNHQ� YH� GL÷��� ������� %X� GD� W�P� L\LOHúPH�

V�UHFLQGH� SURIHV\RQHOOHUOH� ELUH\� DUDVÕQGD� LúELUOL÷LQL� JHUHNWLULU�� %LUH\� D\UÕFD� NHQGL�

L\LOHúPH�YH�WHGDYL�V�UHFLQLQ�VRUXPOXOX÷XQX�GD��]HULQH�DOPDOÕGÕU�

ø\LOHúPH� NLúLVHO� ROGX÷XQGDQ�� ELUH\OHUH� VXQXODQ� UHKDELOLWDV\RQ� SURJUDPODUÕQGD� ELUH\VHO�

IDUNOÕOÕNODUD� KLWDS� HGHQ� VHoHQHNOHU� VXQXOPDVÕ� |QHULOPHNWHGLU�� %LUH\OHUH� VXQXODQ�

KL]PHWOHUH�PHVOHNL� H÷LWLP�NXUVODUÕ�� EHFHUL� H÷LWLPOHUL�� NXO�SOHU�� W�NHWLFLOHUOH� LúOHWLOHQ� KHU�

DQ�DoÕN�PHUNH]OHU�YH�LúOHWPHOHU��DW|O\HOHU�GDKLO�HGLOPHOLGLU��'HHJDQ��������

%LUH\OHULQ�DQODP�VLVWHPOHUL��LQDQoODUÕ�YH�PDQHYL�GH÷HUOHUL�GH�L\LOHúPH�V�UHFLQGH�|QHPOL�

ND\QDNODUGÕU� YH� L\LOHúPH�V�UHFLQL�HWNLOHGL÷L�ELOLQPHNWHGLU� �+R��&KDQ��/R��:RQJ��&KDQ��

/HXQJ��&KHQ��������&RUULJDQ��0F&RUNOH��6FKHOO�YH�.LGGHU��������5XVVLQRYD�YH�%ODQFK��

������ <RXQJ� YH� (QVLQJ�� ������� %X� QHGHQOH� ELUH\VHOOHúWLULOPLú� WHGDYL� V�UHoOHULQLQ�

ELUH\OHULQ� IDUNOÕODúDQ� DQODP� YH� LQDQo� G�Q\DODUÕQD� KLWDS� HWPHVL� JHUHNLU�� %X� D\QÕ�

]DPDQGD� PDNUR� XQVXUODU� EDúOÕ÷ÕQGD� DoÕNODQDFDN� RODQ� N�OW�UHO� GX\DUOÕOÕ÷ÕQ� GD�

JHUH÷LGLU��

ø\LOHúPH� GR÷UXVDO� ROPD\DQ� ELU� V�UHoWLU�� 3URIHV\RQHOOHULQ� YH� UXK� VD÷OÕ÷Õ� VRUXQX�

\DúD\DQ� ELUH\OHULQ� L\LOHúPH\L� ELU� V�UHo� RODUDN� J|UPHVL� YH� EX� V�UHFLQ� GR÷UXVDO�

ROPDGÕ÷ÕQÕ�ELOPHOHUL�|QHPOLGLU��'HHJDQ¶D��������J|UH�L\LOHúPH�ELU�VHU�YHQGLU��XODúÕOPDVÕ�

JHUHNHQ� ELU� KHGHI� GH÷LOGLU�� $NÕO� KDVWDOÕ÷ÕQGDQ� L\LOHúPH�� EHOLUWLOHULQ� RUWDGDQ� NDONWÕ÷Õ�

EL\RORMLN� ELU� VRQ� GXUXPGDQ� ]L\DGH�� NDUPDúÕN�� GLQDPLN� YH� V�UHJHOHQ� ELU V�UHo� RODUDN�

WDQÕPODQPDOÕGÕU��:KLWH�YH�GL÷�������¶WHQ�DNWDUDQ�+HOOHU�YH�*LWWHUPDQ���������ø\LOHúPH\H�

ELU�V�UHo�YH�VHU�YHQ�RODUDN�EDNDQ�ELUH\�YH�RQD�GHVWHN�RODQ�NLúLOHU�V�UHFLQ�JHWLUGL÷L�LQLú�

YH� oÕNÕúODUD�� LOHUOHPH� YH� JHULOHPHOHUH� GDKD� KD]ÕUOÕNOÕ� RODFDNWÕU�� 5HVPLQ� E�W�Q�QH�

EDNÕOGÕ÷ÕQGD� L\LOHúPH� \DúD\DQ� ELU� ELUH\� DQOÕN� ROXPVX]� \D� GD� ROXPOX� GX\JXODU�

\DúD\DELOLU� �$QWKRQ\�� ������� %LU� EDúND� GH\LúOH� L\LOHúPH� DUG� DUGD� JHOHQ� EDúDUÕODU�

GH÷LOGLU��N�o�N�EDúODQJÕoODU�YH�N�o�N�DGÕPODUGDQ�ROXúXU��

%X� GXUXPXQ� VXQXODQ� KL]PHWOHU� LoLQ� GH� |QHPL� E�\�NW�U�� gUQH÷LQ� UHKDELOLWDV\RQ�

SURJUDPÕQÕQ� ELU� DúDPDVÕQGD� EDúDUÕVÕ]� RODQ� ELUH\� KHPHQ� J|]GHQ� oÕNDUÕOPDPDOÕ��

EDúDUÕVÕ]�VD\ÕOPDPDOÕGÕU��'HHJDQ���������d�QN��EX�ELUH\�L\LOHúPH�V�UHFL�LoHULVLQGH�LQLú�

oÕNÕúODU�\DúÕ\RU�RODELOLU��$\UÕFD�ELUH\H�IDUNOÕ�VHYL\H�QH�QRNWDODUGDQ�SURJUDPD�JHUL�G|QPH�

KDNNÕ� GD� YHULOPHOL�� KHU� ]DPDQ� WHGDYL\H� VÕIÕUGDQ� EDúOD\DFD÷Õ� YDUVD\ÕOPDPDOÕGÕU�

�'HHJDQ���������
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ø\LOHúPHQLQ�0H]]R�8QVXUODUÕ

ø\LOHúPH�\DNODúÕPÕQÕQ�VRV\DO�KL]PHW�LONH�YH�GH÷HUOHUL\OH�EHONL�GH�HQ�oRN�|UW�úHQ�\|Q��

L\LOHúPHGH� oHYUHVHO� IDNW|UOHUH� \DSÕODQ� YXUJXGXU� �&DUSHQWHU�� ������� %LUH\LQ� GR÷UXGDQ�

HWNLOHúLPGH�EXOXQGX÷X�HQ�\DNÕQ�VRV\DO�oHYUH�PH]]R�G�]H\�oHYUHGLU��%XQXQ�LoHULVLQGH�

DLOH��DUNDGDú��Lú��PDKDOOH�oHYUHOHUL��DLW�ROXQDQ�VRV\DO�JUXSODU��VLYLO�WRSOXP�NXUXOXúODUÕ�YH�

EDúWD�UXK�VD÷OÕ÷Õ�KL]PHWL�VXQDQODU�ROPDN��]HUH�KL]PHW�DOÕQDQ�NXUXPODU�VD\ÕODELOLU��5XK�

VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� ELUH\OHULQ� PH]]R� G�]H\GH� \DúDGÕ÷Õ� HWNLOHúLPOHU� \DQL� VDKLS�

ROGX÷X�VRV\DO�GHVWHN�VLVWHPOHUL� L\LOHúPH�\DNODúÕPÕQGD�oRN�|QHPOL�NDEXO�HGLOLU� d�QN��

\DNODúÕPD� J|UH� ELUH\OHULQ� \DOQÕ]FD� LODoODUOD� EHOLUWLOHULQLQ� KDILIOHWLOPHVLQH� GH÷LO�� D\QÕ�

]DPDQGD� KHUNHV� JLEL� GR\XUXFX� LOLúNLOHUH�� DUNDGDúOÕNODUD�� NHQGLQL� JHOLúWLUPH\H�� H÷LWLP�

J|UPH\H��oDOÕúPD\D�GD�LKWL\DFÕ�YDUGÕU��$QWKRQ\���������%X�VRV\DO�LKWL\DoODUÕQ�ELU�NÕVPÕ�

LQIRUPHO� LOLúNLOHU� WDUDIÕQGDQ�� ELU� NÕVPÕ� GD� NXUXPODUÕQ� oDWÕVÕ� DOWÕQGD� IRUPHO� LOLúNLOHU�

WDUDIÕQGDQ�NDUúÕODQÕU��

%LUH\LQ� L\LOHúPH� V�UHFLQGH� |QFHOLNOH� \DNÕQ� DLOH� YH� DUNDGDú� LOLúNLOHUL� �]HULQGH� GXUXOXU��

KDWWD�GR\XUXFX�\DNÕQ�LOLúNLOHULQ�YHUGL÷L�GHVWHN�VD\HVLQGH�NXUXPVDO�GHVWHN�ROPDGDQ�GDKL�

ELUH\LQ� L\LOHúPHGH� \RO� NDW� HGHELOHFH÷L� YXUJXODQÕU� �'HHJDQ�� �������'HHJDQ� WDUDIÕQGDQ�

L\LOHúPHQLQ�EHONL�GH�HQ�|QHPOL�DúDPDVÕ�RODUDN�QLWHOHQGLULOHQ�XPXW��EDúNDODUÕ�WDUDIÕQGDQ�

VHYLOPH�LKWLPDOLQLQ�KLVVHGLOPHVL��]HULQH RUWD\D�oÕNPD\D�EDúODU��'HHJDQ�������������%X�

V�UHoWH�P�UDFDDWoÕ\D�HQ�L\L�XPXW�DúÕOD\DELOHQOHU�P�UDFDDWoÕQÕQ�DUNDGDúODUÕ��DLOH��\HOHUL�

YH�GH�HQ�|QHPOLVL�EHQ]HU� UXK�VD÷OÕ÷Õ� VRUXQODUÕQÕ� \DúDPÕú�ELUH\OHUGLU� �'HHJDQ���������

%X� LQVDQODUÕQ� RUWDN� |]HOOL÷L�� P�UDFDDWoÕ\D� NHQGLVLQGHQ� XPXGXQX� NHVWL÷L� DQGD� KDOD�

LQDQÕ\RU� ROPDODUÕ� YH� HQ� ]RU� ]DPDQODUÕQGD� P�UDFDDWoÕQÕQ� \DQÕQGD� GXUPDODUÕGÕU�

�$QWKRQ\���������

ø\LOHúPH� \DNODúÕPÕQGD� VRV\DO� NDWÕOÕP� GD� GHVWHNOH\LFL� \DNÕQ� LOLúNLOHU� NDGDU� |QHPOLGLU��

d�QN�� ELUH\OHU� VRV\DO� NDWÕOÕP� YH� LoHULOPH� VD\HVLQGH� EHVOHQPH�� EDUÕQPD� JLEL� WHPHO�

LKWL\DoODUÕQÕ� JLGHULU� YH� KD\DWODUÕQD� DQODP� NDWDELOLUOHU�� %X� GD� H÷LWLP�� LVWLKGDP�� DLOH�

\DúDPÕ�� HEHYH\QOLN�� WRSOXPVDO� NDWÕOÕP�� VDYXQXFXOXN� JLEL� IDDOL\HW� YH� UROOHUOH� P�PN�Q�

ROXU� �2QNHQ� YH� GL÷��� ������� 6RV\DO� NDWÕOÕPÕ� GHVWHNOH\HELOPHN� LoLQ� L\LOHúPH� PRGHOLQL�

HVDV�DODQ� UXK�VD÷OÕ÷Õ� VLVWHPOHULQGH�|QFHOLNOH�úX�KL]PHWOHULQ�EXOXQPDVÕ�|QHULOPHNWHGLU�

�*DJQH�YH�GL÷���������

x 7HGDYL��.UL]H�P�GDKDOH��LODo��WHUDSL��KDVWDOÕN�\|QHWLPL�H÷LWLPL«�
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x 5HKDELOLWDV\RQ

x 7HPHO�GHVWHN

x $NUDQ GHVWH÷L

x 7RSOXP�GHVWH÷L

x <DVDO�GHVWHN

x 6DYXQXFXOXN

x $LOH�H÷LWLPL�YH�GHVWH÷L�

%LUH\LQ� WHGDYL� LOH� ELUOLNWH� VRV\DO� NDWÕOÕPÕQÕ� GD� VD÷OD\DQ� KL]PHWOHUH� SVLNRVRV\DO�

UHKDELOLWDV\RQ� KL]PHWOHUL� DGÕ� YHULOLU�� 3VLNRVRV\DO� UHKDELOLWDV\RQ� KL]PHWOHULQGH� NLPL�

]DPDQ� SURIHV\RQHOOHU�� NLPL� ]DPDQ� NHQGLOHUL� GH� L\LOHúPH� V�UHFLQGHQ� JHoPLú� \D� GD�

JHoPHNWH� RODQ� ELUH\OHU� DNWLI� URO� DOÕUODU�� %X� KL]PHWOHU�� EDUÕQPD�� LVWLKGDP�� H÷LWLP�� ERú�

]DPDQ� IDDOL\HWOHUL�� \DúDP� EHFHULOHUL�� DLOH� YH� DNUDQ� NDWÕOÕPÕ� JLEL� WHPHO� DODQODUGDNL�

X\JXODPDODUÕ�NDSVDU�YH� WÕEEL� WHGDYLQLQ�D\UÕOPD]�SDUoDVÕ�RODUDN�J|U�O�U��0HQWDO�+HDOWK�

&RPPLVVLRQ RI�&DQDGD������������

3VLNRVRV\DO� UHKDELOLWDV\RQ� KL]PHWOHULQGH� WHPHO� DPDo� P�UDFDDWoÕQÕQ� WRSOXP� LoLQGH�

EDúDUÕOÕ� úHNLOGH� \DúDPDVÕQÕ� VD÷ODPDNWÕU�� 3VLNRVRV\DO� UHKDELOLWDV\RQ� KL]PHWOHUL�

P�UDFDDWoÕODUÕQ�KDVWDQH\H�\DWPD�VÕNOÕ÷ÕQÕ�D]DOWPDNWDGÕU��<RXQJ�YH�(QVLQJ���������%X�

KL]PHWOHUL�VXQDQ�SURIHV\RQHOOHULQ�VRV\DO�KL]PHWLQ�WHPHO�LONH��VRUXPOXOXN�YH�GH÷HUOHULQLQ�

GH� JHUHNWLUGL÷L� úHNLOGH�P�UDFDDWoÕ� LOH� J�YHQ� YH� VD\JÕ\D� GD\DOÕ� LOLúNL� NXUPDVÕ� JHUHNLU��

%XQXQ�GD�|WHVLQGH�LGHDO�ELU�L\LOHúPH�RUWDPÕQGD�SURIHV\RQHOOHU�NHQGL�NLúLVHO�L\LOHúPH�YH�

JHOLúLP�V�UHoOHUL\OH�PHúJXO�ROPDOÕGÕU��'HHJDQ�������������

3VLNRVRV\DO�UHKDELOLWDV\RQ�KL]PHWOHULQGH�VRQ�\ÕOODUGD�GLNNDWL�oHNHQ�ELU�EDúND�X\JXODPD�

DNUDQ�GDQÕúPDQOÕ÷ÕGÕU� �SHHU�PHQWRULQJ���$NUDQGDQ�NDVWHGLOHQ�NHQGLOHUL� GH�EHQ]HU� UXK�

VD÷OÕ÷Õ�VRUXQODUÕ�GHQH\LPOHPLú�ELUH\OHUGLU��ø\LOHúPH�\DNODúÕPÕQD�J|UH�P�UDFDDWoÕ\D�HQ�

J�oO�� GHVWHN�� EHQ]HU� VRUXQX� \DúDPÕú� \D� GD� \DúDPDNWD� RODQ� ELUH\OHUGHQ� JHOHELOLU��

6RV\DO� KL]PHW� PHVOH÷LQGH� ROGX÷X� JLEL� ELUH\OHULQ� NHQGL� KD\DWODUÕQÕQ� X]PDQÕ� ROGX÷X�

YDUVD\ÕOGÕ÷ÕQGDQ� YH� J�oOHQGLUPH� HVDV� ROGX÷XQGDQ�� NHQGLQH� \DUGÕP� JUXSODUÕ��

VDYXQXFXOXN� YH� OREL� JUXSODUÕ�� L\LOHúPH� V�UHFLQGHNL� ELUH\OHU� LoLQ� HQ� |QHPOL� GHVWHN�

ND\QDNODUÕ�RODUDN�J|U�O�U�YH�EX�ND\QDNODUÕQ�EL]]DW�SVLNL\DWULN�UDKDWVÕ]OÕNODUGDQ�L\LOHúHQ�

ELUH\OHUFH�\�U�W�OPHVL�|QHULOLU��'HHJDQ���������
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$NUDQ� GDQÕúPDQODUÕ�� DNUDQ� GHVWHN� oDOÕúPDFÕVÕ� �3HHU� 6XSSRUW� :RUNHU��� DNUDQ� NRoX��

DNUDQ� X]PDQ�� L\LOHúPH� NRoX� JLEL� LVLPOHUOH� DQÕODELOLU�� gUQH÷LQ� $%'�� $YXVWUDO\D�� <HQL�

=HODQGD�YH�.DQDGD�JLEL��ONHOHUGH�UXK�VD÷OÕ÷Õ�YH\D�PDGGH�ED÷ÕPOÕOÕ÷Õ�VRUXQX�\DúD\DQ�

P�UDFDDWoÕODUD� KL]PHW� YHUHQ� L\LOHúPH� PHUNH]OHULQGH� �UHFRYHU\� FHQWHUV�� DNUDQ�

GDQÕúPDQODU� \D\JÕQ� RODUDN� oDOÕúPDNWDGÕU�� KDWWD� ED]Õ� PHUNH]OHU� \DOQÕ]FD� DNUDQODU�

WDUDIÕQGDQ� LúOHWLOPHNWHGLU�� %X� PHUNH]OHULQ� GL÷HU� WRSOXP� WHPHOOL� UHKDELOLWDV\RQ�

PHUNH]OHULQH�J|UH�GDKD�GHVWHNOH\LFL��XPXW�YHULFL� YH�NDSVD\ÕFÕ�ROGX÷X�EHOLUWLOPHNWH�YH�

DUDúWÕUPDODU�EX�PHUNH]OHUGH�NHQGLOHUL�LOH�EHQ]HU�V�UHoOHUGHQ�JHoPLú�DNUDQODUÕQ�KL]PHW�

YHUPHVLQLQ� P�UDFDDWoÕODUÕQ� L\LOHúPH� V�UHFLQL� ROXPOX� HWNLOHGL÷LQL� J|VWHUPHNWHGLU�

�:KLWOH\��6WULFNOHU�YH�'UDNH��������5HSSHU�YH�&DUWHU���������

ø\LOHúPHQLQ�0DNUR�8QVXUODUÕ�

ø\LOHúPH� \DNODúÕPÕQÕQ�PDNUR� ER\XWX�� ELUH\� YH� WRSOXOXNODUÕQ� oRN� NDWPDQOÕ� YH� ELUELUL\OH�

HWNLOHúLP� KDOLQGH� RODQ� VLVWHPOHUOH� oHYULOL� ROGX÷XQX� YXUJXOD\DQ� VRV\DO� KL]PHW� GLVLSOLQL�

LoLQ� oRN� |QHPOLGLU� YH� SVLNL\DWULN� VRV\DO� KL]PHW� DODQÕQGD� URO� DODQ� VRV\DO� KL]PHW�

X]PDQODUÕ� L\LOHúPH� \DNODúÕPÕQÕQ� PDNUR� D\D÷ÕQGD� HWNLQ� URO� DOPDOÕGÕUODU�� ø\LOHúPH�

\DNODúÕPÕQÕQ� ELUELUL\OH� LOLúNLOL� PDNUR� XQVXUODUÕ� úXQODUGÕU�� ���� 8PXW� N�OW�U�� YH� GLOL�

ROXúWXUPDN�� ���� $\UÕPFÕOÕN� YH� GDPJDODPD� LOH�P�FDGHOH�� ���� 5XK� VD÷OÕ÷Õ� VLVWHPOHULQLQ�

G|Q�ú�P��YH�����.�OW�UH�GX\DUOÕOÕN�

ø\LOHúPH� \DNODúÕPÕQÕQ� HQ� |QHPOL� KHGHIOHULQGHQ� ELUL�� WRSOXPGD� UXK� VD÷OÕ÷ÕQD� \|QHOLN�

SR]LWLI� ELU� GLO� YH� N�OW�U� LQúD� HWPHN�� XPXW� N�OW�U�� YH� GLOL� ROXúWXUPDNWÕU� �0HQWDO� +HDOWK�

&RPPLVVLRQ� RI� &DQDGD�� ������� 5XK� VD÷OÕ÷ÕQD� \|QHOLN� SR]LWLI� ELU� GLO� YH� XPXW� N�OW�U��

ROXúWXUPD\D� JLGHQ� \RO� WRSOXPGDNL� DNÕO� KDVWDOÕ÷ÕQD� \|QHOLN� EDVNÕ�� D\UÕPFÕOÕN� YH�

GDPJDODPD�LOH�P�FDGHOHGHQ�YH�VRV\DO� LoHUPH\L�VD÷ODPDNWDQ�JHoHU��d�QN��WRSOXPXQ�

KDVWDOÕ÷D� \|QHOLN� ROXPVX]� EDNÕú� DoÕVÕQGDQ� |]J�UOHúPH� GH� L\LOHúPHQLQ� ELU� SDUoDVÕGÕU��

<DQL�V|]�NRQXVX�RODQ�\DOQÕ]FD�KDVWDOÕNWDQ�L\LOHúPH�GH÷LO��WRSOXPXQ�|Q�\DUJÕODUÕQGDQ�YH�

GDPJDODPDGDQ�L\LOHúPHGLU��'HHJDQ���������7RSOXPXQ�L\LOHúPHQLQ�P�PN�Q�ROPDGÕ÷ÕQÕ

G�ú�QPHVL�� KDVWDOÕ÷ÕQ� VHEHSOHUL� LOH� LOJLOL� JHQHO� NDQÕ� YH� YDUVD\ÕPODU�� |Q\DUJÕ� YH�

D\UÕPFÕOÕN�� DNÕO� KDVWDOÕ÷Õ� RODQ� ELUH\OHULQ� VXo� LúOHPH\H� GDKD� \DWNÕQ� ROGX÷XQXQ�

G�ú�Q�OPHVL��L\LOHúPH�V�UHFLQL�HWNLOHU��*DJQH�YH�GL÷����������5XK�VD÷OÕ÷Õ�VRUXQODUÕ�RODQ�

ELUH\OHUH� \|QHOLN� GDPJDODPD�� W�P� WRSOXPODUGD� J|]OHPOHQHQ� ELU� ROJXGXU� YH�

GDPJDODPDQÕQ� EHONL� GH� HQ� ]RU� EDú� HGLOLU� HWNLVL� WRSOXPVDO� GDPJDODPDQÕQ� ELUH\�

WDUDIÕQGDQ�LoVHOOHúWLULOPHVLGLU��øoVHOOHúWLULOPLú�GDPJDODPD�RODUDN�DGODQGÕUÕODQ�EX�V�UHoWH�
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ELUH\�ROXPVX]�G�ú�QFHOHUL�� WRSOXPGD�KDNLP�RODQ�ROXPVX]�V|\OHPOHUL�NHQGLVL�GH�NDEXO�

HGHU��øoVHOOHúWLULOPLú�GDPJDODPDQÕQ�HQ�\D\JÕQ�VRQXoODUÕ�GH÷HUVL]OLN��XWDQo�GX\JXODUÕ�YH�

WRSOXPGDQ� L]ROH� ROPDOÕGÕU� �dDP� YH� dXKDGDU�� ������� 'DPJDODPD� YH� LoVHOOHúWLULOPLú�

GDPJDODPD�W�P�EDVNÕ�J|UP�ú�YH PDUMLQDOOHúWLULOPLú�JUXSODU�LoLQ�V|]�NRQXVX�RODELOLU��

øoVHOOHúWLULOPLú�GDPJDODPDGDQ�|]J�UOHúPH� LoLQ�|QHULOHQ� WHNQLNOHUGHQ�ELUL�ELUH\LQ�NHQGL�

KLND\HVLQL� DQODWPDVÕ�� KLND\HVLQGHNL� J�oOHUL� YH� ND\QDNODUÕ� RUWD\D� oÕNDUPDVÕ�� EX�

KLND\HGHNL� KDNLP� QHJDWLI� V|\OHPOHUL� D\ÕNOD\DUDN� NHQGL� GHQH\LPLQL� \HQLGHQ�

\D]PDVÕ�NXUJXODPDVÕGÕU� �2QNHQ� YH� GL÷��� ������� %X� úHNLOGH� ELUH\� KHP� WUDYPDWLN�

GHQH\LPOHUL� NHQGL� KLND\HVLQH� HQWHJUH� HGHELOLU�� KHP� GH� ELU� ELUH\� RODUDN� \DOQÕ]FD�

KDVWDOÕ÷ÕQGDQ� LEDUHW� ROPDGÕ÷ÕQÕ� DOJÕOD\DUDN� JHOLúLP� SRWDQVL\HOLQL� NHúIHGHELOLU��g\N�VHO�

WHUDSLQLQ� XQVXUODUÕQÕ� LoHUHQ� EX� \|QWHP�� DNÕO� KDVWDOÕ÷Õ� LOH� P�FDGHOHQLQ� PLNUR� VRV\DO�

KL]PHW�ER\XWXGXU��3VLNL\DWULN�VRV\DO�KL]PHW�DODQÕQGD�URO�DODQ�VRV\DO�KL]PHW�X]PDQODUÕ��

LoVHOOHúWLULOPLú� GDPJDODPD\D� NDUúÕ� |\N�OHPH� \|QWHPOHULQL� NXOODQDQ� |UQHN� ELUH\VHO� YH�

JUXS�P�GDKDOHOHULQL� LQFHOH\HUHN� �EN]�� <DQRV�� 5RH� YH� /\VDNHU�� ������P�UDFDDWoÕODUD�

ELUH\VHO� oDOÕúPD� YH� JUXS� oDOÕúPDVÕ� \DSDUDN� EX� \|QWHPL� KD\DWD� JHoLUHELOLUOHU�� 6RV\DO�

KL]PHW� X]PDQODUÕ� LoVHOOHúWLULOPLú� GDPJDODPD\D� \|QHOLN� ELOLQo� \�NVHOWPH� JUXS�

oDOÕúPDODUÕ� GD� \�U�WHELOLU�� %X� oDOÕúPDODU� VÕUDVÕQGD� VRV\DO� LQúDFÕ� ELU� EDNÕú� DoÕVÕ� LOH�

WRSOXPXQ� QRUPDO�DQRUPDO�� VD÷OÕNOÕ�KDVWDOÕNOÕ�� HQJHOOL�HQJHOVL]�� EL]�RQODU� JLEL� LNLOLNOHU�

VRUJXODQDUDN� �'HHJDQ�� ������ P�UDFDDWoÕODUÕQ� NHQGLOHULQL� EX� NDWHJRULOHUGHQ�

|]J�UOHúWLUPHOHULQH�GHVWHN�ROXQDELOLU��

6RV\DO� KL]PHWLQ� GDPJDODPD� LOH� P�FDGHOHVL� PDNUR� VRV\DO� KL]PHW� X\JXODPDODUÕ� LOH�

GHVWHNOHQPHOLGLU�� 'DPJDODPD� ELU� VRV\DO� DGDOHW� VRUXQXGXU� YH� GDPJDODPD� YH� VRV\DO�

D\UÕPFÕOÕN� LOH� P�FDGHOH�� SVLNL\DWULN� UXK� VD÷OÕ÷Õ� DODQÕQGDNL� VRV\DO� KL]PHW�

X\JXODPDODUÕQÕQ� PHUNH]LQGH� ROPDOÕGÕU� �%DúHU�� .ÕUOÕR÷OX� YH� $NWDú�� ������ 2UDO� YH�

7XQFD\���������%DVNÕ�YH�D\UÕPFÕOÕN�LOH�P�FDGHOH��VDYXQXFXOXN��WRSOXPX�ELOLQoOHQGLUPH��

UXK� VD÷OÕ÷Õ� SROLWLNDODUÕQÕ� SODQODPD�� HWNLOHPH� YH� \|QOHQGLUPH�JLEL�PDNUR� VRV\DO� KL]PHW�

X\JXODPDODUÕ�LOH�\DSÕODELOLU�

ø\LOHúPH� \DNODúÕPÕQÕQ� X\JXODQDELOPHVL� LoLQ� UXK� VD÷OÕ÷Õ� VLVWHPOHULQGH� E�W�QF�O� ELU�

G|Q�ú�P�|QHULOPHNWHGLU�YH�VRQXoWD�NXUXOPDVÕ�KHGHIOHQHQ�VLVWHPH�³L\LOHúPH�\|QHOLPOL�

VLVWHP´�DGÕ�YHULOPHNWHGLU��0LNUR��PH]]R�YH�PDNUR�G�]H\GHNL�GH÷HU�YH�LONHOHULQLQ�KD\DWD�

JHoLULOHELOPHVL� LoLQ� W�P� UXK� VD÷OÕ÷Õ� VLVWHPLQLQ� EX� LONHOHU� GR÷UXOWXVXQGD� WDVDUODQPDVÕ�

JHUHNLU�� ø\LOHúPH� \|QHOLPOL� VLVWHPOHULQ� NXUXOPDVÕ� LoLQ� EHú� WHPHO� V�UHo� |QHULOPHNWHGLU��
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UXK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\HQLGHQ�\DSÕODQGÕUÕOPDVÕ��UXK�VD÷OÕ÷ÕQÕQ�J�oOHQGLULOPHVL�YH�DNÕO�

KDVWDOÕ÷ÕQÕQ� |QOHQPHVL� �|QOH\LFL� SROLWLNDODU��� Lú� J�F�Q�Q� JHOLúWLULOPHVL� YH� H÷LWLOPHVL��

W�NHWLFL�NDWÕOÕPÕQÕQ�YH�OLGHUOL÷LQLQ�J�oOHQGLULOPHVL��VRQ�RODUDN�VRQXo�RGDNOÕ�YH�|Oo�OHELOLU�

X\JXODPDODUÕQ�\�U�W�OPHVL��3LDW�YH�6DEHWWL���������

hONHPL]GH� VRQ� \ÕOODUGD� UXK� VD÷OÕ÷Õ� VLVWHPL� G|Q�ú�P� LoLQGHGLU� YH� EX� ED÷ODPGD� �����

\ÕOÕQGD�8OXVDO�5XK�6D÷OÕ÷Õ�(\OHP�3ODQÕ�NDEXO�HGLOPLúWLU��(\OHP�SODQÕQD�J|UH�UXK�VD÷OÕ÷Õ�

VLVWHPLQGH� NDGHPHOL� RODUDN� NXUXP� WHPHOOL� UXK� VD÷OÕ÷Õ� VLVWHPLQGHQ� WRSOXP� WHPHOOL� UXK�

VD÷OÕ÷Õ� VLVWHPLQH� JHoLOHFHNWLU� YH� EX� V�UHoWH� 7RSOXP� 5XK� 6D÷OÕ÷Õ� 0HUNH]OHUL�

DoÕOPDNWDGÕU� �<ÕOPD]��������������\ÕOÕ� LWLEDUL\OH�����RODQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]L�

VD\ÕVÕQÕQ� �6D÷OÕN� %DNDQOÕ÷Õ�� ������ ���¶\D� oÕNDUÕOPDVÕ� KHGHIOHQPHNWHGLU �8OXVDO� 5XK�

6D÷OÕ÷Õ� (\OHP� 3ODQÕ�� ������ ����� 6RV\DO� KL]PHW� X]PDQODUÕ� 7RSOXP� 5XK� 6D÷OÕ÷Õ�

0HUNH]OHUL¶QGH� DNWLI� RODUDN� oDOÕúPDNWD�� P�UDFDDWoÕODUD� YH� \DNÕQODUÕQD� ELUH\VHO�

GDQÕúPDQOÕN�� JUXS� WHUDSLVL�� SVLNRH÷LWLP�� NXUXPODU� DUDVÕ� DUDFÕOÕN�� VRV\DO� YH� KXNXNL�

KDNODUOD� LOJLOL� ELOJLOHQGLUPH� JLEL� KL]PHWOHU� VXQPDNWDGÕU�� ø\LOHúPH� \DNODúÕPÕ� YDU� RODQ�

7RSOXP�5XK� 6D÷OÕ÷Õ� 0HUNH]OHUL¶QGH� YHULOHQ� KL]PHWOHUGHNL�PHYFXW� VRUXQODUÕQ� �6R\J�U��

������ JLGHULOPHVL� YH� KL]PHWOHULQ� ]HQJLQOHúWLULOPHVLQGH�� VRV\DO� KL]PHW� IDDOL\HWOHULQLQ�

\DSÕODQGÕUÕOPDVÕQGD��L\LOHúPH�PHUNH]OHUL�JLEL�\HQL�KL]PHW�PRGHOOHULQLQ�JHOLúWLULOPHVLQGH�

\RO�J|VWHULFL�RODELOLU��

ø\LOHúPH�PRGHOLQH�VÕNOÕNOD�YXUJXODQDQ�ELU�GL÷HU�NRQX�VRV\DO�KL]PHW�X\JXODPDODUÕQGD�GD�

E�\�N�|QHPH�VDKLS�N�OW�UHO�GX\DUOÕOÕNWÕU��0HQWDO�+HDOWK�&RPPLVVLRQ�RI�&DQDGD���������

.�OW�UHO� GX\DUOÕOÕN� KHP� L\LOHúPH�\DNODúÕPÕQGD�KHP�GH�VRV\DO� KL]PHW�PHVOH÷LQGH� W�P�

P�UDFDDWoÕ� JUXSODUÕQÕQ� LKWL\DoODUÕQD� FHYDS� YHUHELOHFHN� KL]PHWOHU� VXQXODELOPHVLQLQ� |Q�

NRúXOX� RODUDN� J|U�O�U�� .�OW�UH� GX\DUOÕ� KL]PHWOHULQ� VXQXPXQGD�P�UDFDDWoÕODUÕQ� \DúDP�

G|QJ�V�QGHNL�\HUOHULQH�\D�GD�DLW�ROGXNODUÕ�N�OW�U��HWQLN�N|NHQ��LQDQo��J|oPHQOLN�VWDW�V���

WRSOXPVDO�FLQVL\HW�JLEL�VRV\DO�NDWHJRULOHUH�ED÷OÕ�RODUDN�IDUNOÕ� LKWL\DoODUÕQÕQ�RODELOHFH÷LQL�

J|]� |Q�QGH� EXOXQGXUPDN� GHPHNWLU� �0HQWDO� +HDOWK� &RPPLVVLRQ� RI� &DQDGD�� �������

.�OW�UHO�GX\DUOÕOÕN�WHPHOOL�KL]PHWOHU�VXQPDN�ELUH\OHULQ�NHQGL�NDGHULQL�WD\LQ�HGHELOPHOHUL��

WHUFLKOHULQL�EHOLUWHELOPHOHUL�YH�VD\JÕQOÕNODUÕQÕ�NRUXPDODUÕ�LoLQ�GH�JHUHNOLGLU��

.�OW�UHO�GX\DUOÕOÕ÷ÕQ�ELU�SDUoDVÕ�GD�UXK�VD÷OÕ÷Õ�VRUXQX�\DúD\DQ�ELUH\OHULQ�YH�\DNÕQODUÕQÕQ�

VRUXQD� |]J�� LKWL\DoODUÕQÕ� J|]HWPHN� RODUDN� G�ú�Q�OHELOLU�� )DUNOÕ� VRV\DO� NDWHJRULOHUH�

PHQVXS�ELUH\�YH�WRSOXOXNODUÕQ�N�OW�UOHUL�WRSOXPXQ�KDNLP�GH÷HUOHULQGHQ�IDUNOÕODúWÕ÷Õ�JLEL��

UXK�VD÷OÕ÷Õ�VRUXQX�\DúD\DQ�ELUH\OHU�GH�KDNLP�RUWDPÕQ�QRUPODUÕ� LOH�oDWÕúDELOLU��KDWWD�EX�
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QRUPODUGDQ� ]DUDU� J|UHELOLUOHU�� gUQH÷LQ� $PHULNDQ� WRSOXPXQXQ� KDNLP� GH÷HUOHUL� RODUDN�

J|U�OHQ�ELUH\VHOOLN�YH�UHNDEHWoLOL÷LQ�SVLNL\DWULN�VRUXQODU�\DúD\DQ�ELUH\OHU��]HULQGH�EDVNÕ�

ROXúWXUDELOGL÷L� J|]OHQPLúWLU� �'HHJDQ�� ������� %LUH\VHO� Lú� EDúDUÕVÕ� GD� ELUH\OHU� �]HULQGH�

EDVNÕ� ROXúWXUDELOPHNWHGLU�� %X� QHGHQOH� JUXS� EDúDUÕVÕQÕQ� |Q� SODQD� oÕNDUÕOGÕ÷Õ� oDOÕúPD�

RUWDPODUÕ� |QHULOPHNWHGLU� �'HHJDQ�� ������� 6RQXo� RODUDN� L\LOHúPH� PRGHOLQH� GD\DOÕ�

KL]PHWOHULQ� VXQXPXQGD� UXK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ� ELUH\OHULQ� VD÷OÕN� GXUXPODUÕQÕQ� YH�

PHQVXS� ROGXNODUÕ� oRNOX� VRV\DO� NDWHJRULOHULQ� JHWLUHELOHFH÷L� NDUPDúÕN� LKWL\DoODU� J|]�

|Q�QGH�EXOXQGXUXOPDOÕGÕU��

ø\LOHúPH� \DNODúÕPÕQÕQ� X\JXODPD\D� JHoLULOPHVL� LoLQ� JHOLúWLULOHQ�PRGHOOHUGH� WÕSNÕ� VRV\DO�

KL]PHW� X\JXODPDODUÕQGD� ROGX÷X� JLEL� NLPL� ]DPDQ� ELUH\� YH� DLOHOHUOH�� NLPL� ]DPDQ�

WRSOXPVDO� oHYUH� YH� VLVWHPOHUOH� oDOÕúPDN�� NLPL� ]DPDQ� GD� ELUH\� YH� DLOHOHULQ� oHYUH� LOH�

WHPDV� QRNWDODUÕQGD� X\JXODPDODU� \DSPDN� JHUHNLU�� %X� GHPHNWLU� NL�� VRV\DO� KL]PHW�

X]PDQODUÕQÕQ� J|UHY� WDQÕPÕ� L\LOHúPH� \DNODúÕPÕQÕ� WHPHO� DODQ� X\JXODPDODUOD� ELUHELU�

|UW�ú�U��

6RV\DO� KL]PHW� X]PDQODUÕ� UXK� VD÷OÕ÷Õ� DODQÕQGD� KHP� �ONHPL]GH� KHP� G�Q\DGD� HWNLQ�

RODUDN�oDOÕúÕUODU��6RV\DO�KL]PHWLQ�ELU�X]PDQODúPD�DODQÕ�RODUDN�SVLNL\DWULN�VRV\DO�KL]PHW�

DODQÕ� J�Q� JHoWLNoH� JHOLúPHNWH� YH� ³SVLNL\DWULN� VRV\DO� KL]PHW� X]PDQÕ´� �QYDQÕ� G�Q\DGD�

UXK� VD÷OÕ÷Õ� DODQÕQGDNL� HWNLQ� PHVOHNOHUGHQ� ELUL� KDOLQH� JHOPHNWHGLU�� 3VLNL\DWULN� VRV\DO�

KL]PHW�X]PDQODUÕ��SVLNL\DWULN�WHGDYL�V�UHFLQLQ�SHN�oRN�EDVDPD÷ÕQGD�\HU�DOÕUODU��gUQH÷LQ�

ELUH\VHO� GDQÕúPDQOÕN� YH� WHUDSL��JUXS� WHUDSLVL� \DSDU�� SVLNRVRV\DO� GHVWHN� VXQDUODU��5XK�

VD÷OÕ÷Õ� VLVWHPL� LoHULVLQGH� NXUXPVDO� \DSÕODUÕQ� LoLQGH� YH� GÕúÕQGD� ELUH\�� JUXS� YH� WRSOXP�

G�]H\LQGH� NRUX\XFX�|QOH\LFL� YH� WHGDYL�UHKDELOLWH� HGLFL� oDOÕúPDODU� \DSDUODU� �%DúHU��

.ÕUOÕR÷OX�YH�$NWDú��������2UDO�YH�7XQFD\��������� ø\LOHúPH�\DNODúÕPÕQÕQ�X\JXODPDGDNL�

\DQVÕPDODUÕ� YH� \XNDUÕGD� DQD� KDWODUÕ� LOH� DoÕNODQDQ� WHPHO� XQVXUODUÕ�� L\LOHúPH� \|QHOLPOL�

PRGHO�YH�VLVWHPOHUL�VRV\DO�KL]PHW�X]PDQODUÕQÕQ�oDOÕúPDVÕ�LoLQ�LGHDO�KDOH�JHWLUPHNWHGLU��

'DKD� GD� |QHPOLVL�� \DNODúÕPÕQ� WHPHO� GH÷HUOHUL� LOH ELUHELU� |UW�úHQ� ELOJL�� EHFHUL� YH�

GH÷HUOHUOH� GRQDWÕOÕ� VRV\DO� KL]PHW� X]PDQODUÕ�� L\LOHúPH� \|QHOLPOL� KL]PHW� YH� VLVWHPOHULQ�

NXUXOPDVÕQGD� |QF�O�N� HGHELOLUOHU�� 3VLNL\DWULN� VRV\DO� KL]PHW� DODQÕQGD� oDOÕúDQ� VRV\DO�

KL]PHW� X]PDQODUÕ� PHVOHNL� IRUPDV\RQODUÕ� JHUH÷L� EX� KL]PHWOHULQ� WDPDPÕQGD� J|UHY�

DODELOLU��
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ø\LOHúPH�<DNODúÕPÕ��*�oOHU�3HUVSHNWLIL�YH�*�oOHQGLUPH�<DNODúÕPÕ

ø\LOHúPH�\DNODúÕPÕ��J�oOHU�SHUVSHNWLIL�YH�J�oOHQGLUPH�\DNODúÕPÕ��EHQ]HU�WDULKVHO��VRV\DO�

YH�N�OW�UHO�RUWDPODUGD��SDUDOHO�V�UHoOHUOH�RUWD\D�oÕNPÕúODUGÕU��%X��o�\DNODúÕP�ELUELULQGHQ�

ED÷ÕPVÕ]� GH÷HUOHQGLULOHPH]�� IDNDW� ELUELUL\OH� ]DPDQ� ]DPDQ� |UW�úHQ� IDUNOÕ� OLWHUDW�UOHU�

�]HULQGHQ�JHOLúPLúWLU��

*�oOHU� SHUVSHNWLIL� HNVLNOLNOHUH� RGDNODQDQ� VRUXQ� PHUNH]OL� \DNODúÕPODUD� HOHúWLUL� RODUDN�

VRV\DO� KL]PHW� GLVLSOLQL� LoHULVLQGH� RUWD\D� oÕNPÕúWÕU�� %LU� PRGHO� RODUDN� ����¶OL� \ÕOODUGD�

.DQVDV� hQLYHUVLWHVL� 6RV\DO� 5HIDK� 2NXOX¶QGD� JHOLúWLULOPLú�� R� \ÕOODUGDQ� J�Q�P�]H�

JHOLúLPLQL� V�UG�UP�úW�U� �6WDXG�� +RZDUG� DQG� 'UDNH�� ������� *�oOHU� SHUVSHNWLILQL�

JHOLúWLUHQ�|QGH�JHOHQ�LVLPOHUGHQ�6DOHHE\��$PHULNDQ�N�OW�U�Q�Q�YH�LQVDQH�KL]PHW�HGHQ�

PHVOHNOHULQ� ELUH\�� DLOH� YH� WRSOXPXQ� HNVLNOLNOHULQH�� VRUXQODUÕQD�� DQRUPDOOL÷LQH� YH�

KDVWDOÕ÷D� RGDNODQDQ� \DNODúÕPODUD� DUWÕN� GR\GX÷XQX�� EX� QHGHQOH� J�o� WHPHOOL� EDNÕú�

DoÕVÕQD� LKWL\Do� GX\XOGX÷XQX� EHOLUWPHNWHGLU� �6DOHHE\�� ������� *�oOHU� SHUVSHNWLILQLQ� HQ�

|QHPOL� |]HOOL÷L� LQVDQ� GR÷DVÕQD� GDLU� L\LPVHU� \DNODúÕPÕGÕU�� %X� SHUVSHNWLI� ELUH\LQ�

SRWDQVL\HOLQL� |Q� SODQD� oÕNDUDUDN� ³ULVN� DOWÕQGD´� NDYUDPÕ� \HULQH� ³XPXW� YDDG� HGHQ´� �DW�

SURPLVH�� NDYUDPÕQÕ� |QHULU� �6DOHHE\�� ������� ø\LOHúPH� \DNODúÕPÕQGD� ROGX÷X�JLEL� J�oOHU�

SHUVSHNWLILQGH� GH�� VRUXQ� YH� HNVLNOLNOHUL� YXUJXOD\DQ� GLO� YH� V|\OHPOHU� HOHúWLULOLU��

J�oOHQGLUPH�YH�GD\DQÕNOÕOÕ÷Õ�|Q�SODQD�oÕNDUDQ�\HQL�ELU�GLO�|QHULOLU��%LUH\OHULQ�YH�DLOHOHULQ�

GH÷LúLPLQL� VD÷OD\DQ� HQ� |QHPOL� XQVXU�� ELUH\� YH� DLOHOHULQ� NLúLVHO�� VRV\DO� YH� VSLULW�HO�

ND\QDNODUÕGÕU� �6DOHHE\���������.D\QDNODUD�\DSÕODQ�EX�YXUJX�GD� L\LOHúPH�\DNODúÕPÕ� LOH�

J�oOHU� SHUVSHNWLILQLQ� SDUDOHOOL÷LQL� J|VWHUPHNWHGLU�� *�oOHU� SHUVSHNWLILQLQ� L\LOHúPH� YH�

VRV\DO�KL]PHW�X\JXODPDVÕQD�\DNODúÕPÕ��L\LOHúPH�\DNODúÕPÕ�LOH�J�oOHU�SHUVSHNWLILQLQ�D\QÕ�

LNOLPLQ��U�Q��ROGX÷XQX�J|VWHULU��*�oOHU�SHUVSHNWLIL�GH�L\LOHúPH�NDYUDPÕQGDQ�EDKVHGHU��

DoÕN� ELU� úHNLOGH� L\LOHúPH� V�UHFLQLQ�PHUNH]LQH� XPXGX� YH� ROXPOX� EHNOHQWLOHUL� NR\DU� YH�

L\LOHúPH� V�UHFLQGHQ� ELUH\LQ� NHQGLVLQL� VRUXPOX� WXWDU�� *�oOHU� SHUVSHNWLIL� LOH� L\LOHúPH�

\DNODúÕPÕQÕQ�ELU�GL÷HU�RUWDN�QRNWDVÕ��P�UDFDDWoÕ�VRV\DO�KL]PHW�X]PDQÕ� LOLúNLVLQH�EDNÕú�

DoÕVÕGÕU�� 6RV\DO� KL]PHW� X]PDQÕ� X\JXODPDQÕQ� KHU� DúDPDVÕQGD� P�UDFDDWoÕ� LOH� LúELUOL÷L�

\DSDU�� RQXQ� P�WWHILNLGLU�� KHGHIOHUL� P�UDFDDWoÕ� LOH� ELUOLNWH� EHOLUOHU� YH� P�UDFDDWoÕQÕQ�

G�Q\DVÕQÕ� NHúIHWPHN� LoLQ� W�PHYDUÕPFÕ� ELU� \DNODúÕP� EHQLPVHU� �*UD\�� ������ 6DOHHE\��

������

ø\LOHúPH� \DNODúÕPÕ� LOH� LOLQWLOL� GL÷HU� \DNODúÕP� J�oOHQGLUPH� \DNODúÕPÕGÕU�� *�oOHQGLUPH��

J�oOHU� SHUVSHNWLILQLQ� XQVXUODUÕQGDQGÕU�� $QFDN� J�oOHU� SHUVSHNWLIL� |]HOOLNOH� LON� RUWD\D�
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oÕNWÕ÷Õ� \ÕOODUGD� VRV\DO� DGDOHW� XQVXUXQX� \HWHULQFH� PHUNH]H� DOPDPDNOD� HOHúWLULOPLúWLU��

%XQXQ� GD� |WHVLQGH�� \DNODúÕP� ELUH\LQ� VRUXPOXOX÷XQD� \DSWÕ÷Õ� YXUJX� QHGHQL\OH� ID]OD�

ELUH\FL� ROPDNOD� YH� \DSÕVDO� VRUXQODUÕ� J|UPH]GHQ� JHOPHNOH� HOHúWLULOPLúWLU� �*UD\�� ������

7XQFD\�YH�(UED\���������*�oOHQGLUPH�\DNODúÕPÕQÕ� IDUNOÕ� NÕODQ��ELUH\VHO�RODQOD�\DSÕVDO�

RODQ�DUDVÕQGDNL�LOLúNL\L�EDVNÕ�NDUúÕWÕ�ELU�SHUVSHNWLIWHQ�LUGHOHPHVL�YH�ELUH\LQ�|]J�UOHúPHVL�

LoLQ� ELUH\VHO� P�GDKDOH� LOH� \DSÕVDO� P�GDKDOH� DUDVÕQGD� GHQJH� NXUXOPDVÕ� JHUHNWL÷LQL�

YXUJXODPDVÕGÕU� �7XQFD\�YH�(UED\���������6RV\DO�KL]PHW�X]PDQODUÕ�JHUHNWL÷LQGH ELUH\L�

J�oOHQGLUPHOL�� JHUHNWL÷LQGH� oHYUH\L� G|Q�úW�UHUHN� EDVNÕODUD� NDUúÕ� VDYXQXFXOXN�

\DSPDOÕGÕU�� *�oOHQGLUPH� \DNODúÕPÕ� YH� L\LOHúPH� \DNODúÕPÕQGD� J�oOHU� SHUVSHNWLILQGH�

J|UHFH� \HWHUVL]� NDODQ� VRV\DO� DGDOHW� YH� PDNUR� GH÷LúLP� YXUJXVX� J|]H� oDUSDU�� +HP�

L\LOHúPH� \DNODúÕPÕQGD�� KHP� J�oOHQGLUPH� \DNODúÕPÕQGD� |WHNLOHúWLUPH� YH�

QHVQHOHúWLUPH\H� NDUúÕ� P�FDGHOH� YHULOLU�� EDVNÕODUÕ� \HQLGHQ� �UHWHQ� VLVWHPOHULQ� GH÷LúLPL�

LoLQ� PDNUR� X\JXODPDODUÕQ�� SROLWLN� H\OHPLQ� YH� VDYXQXFXOX÷XQ� |QHPLQH� GH÷LQLOLU��

*�oOHQGLUPH� \DNODúÕPÕQD� J|UH� GÕúVDO EDVNÕODU� RUWDGDQ� NDONPDGDQ�� WRSOXPVDO� YH�

N�OW�UHO� ED÷ODPODU� GH÷LúPHGHQ� ELUH\� |]J�UOHúHPH]� �7XQFD\� YH� (UED\�� ������� $\QÕ�

úHNLOGH� L\LOHúPH� \DNODúÕPÕQD� J|UH� EDVNÕFÕ� UXK� VD÷OÕ÷Õ� VLVWHPOHUL� G|Q�úPHGHQ�� UXK�

VD÷OÕ÷Õ� oDOÕúDQODUÕQÕQ� WXWXP�YH�GDYUDQÕúODUÕ�GH÷LúPHGHQ�� WRSOXPGD� UXK�VD÷OÕ÷Õ� VRUXQX�

\DúD\DQODUD�\|QHOLN�D\UÕPFÕOÕN�YH�GDPJDODPD�RUWDGDQ�NDONPDGDQ�ELUH\�L\LOHúHPH]��

*�oOHU� SHUVSHNWLIL� YH� J�oOHQGLUPH� \DNODúÕPÕ�� L\LOHúPH� \DNODúÕPÕ� LOH� WDPDPHQ� |UW�ú�U�

�&DUSHQWHU�� ������� %DúND� ELU� GH\LúOH� L\LOHúPH� \DNODúÕPÕ�� J�oOHU� SHUVSHNWLIL� YH�

J�oOHQGLUPH� \DNODúÕPODUÕQÕQ� VSHVILN� RODUDN� UXK� VD÷OÕ÷Õ� DODQODUÕQD� X\JXODQPÕú� KDOLGLU��

/LWHUDW�UGH� GH� J�oOHU� \DNODúÕPÕQÕQ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHNL� L]G�ú�P�Q�Q� L\LOHúPH�

RGDNOÕ� \DNODúÕP� ROGX÷X� V|\OHQPHNWHGLU� �5DSS� YH� *RVKD�� ������� ø\LOHúPH� \DNODúÕPÕ��

SVLNL\DWULN� VRV\DO� KL]PHW� DODQÕQGD� X\JXODQPDN� �]HUH� J�oOHU� SHUVSHNWLILQLQ� YH�

J�oOHQGLUPH�\DNODúÕPÕQÕQ�ELUOHúWLULOPLú�KDOL�JLEL�J|U�QPHNWHGLU��

ø<ø/(ù0(�<$./$ù,0,�2'$./,�%ø5�8<*8/$0$�02'(/ø�g51(öø�

ø\LOHúPH�PRGHOLQLQ�KD\DWD�JHoLULOPHVL� E�W�QF�O� ELU� \DNODúÕPOD�P�PN�QG�U�� \DQL� ELUH\�

YH�DLOHOHUOH�IDUNOÕ�VLVWHPOHU�LoHULVLQGH�oDOÕúPD\Õ�JHUHNWLULU��6RQ�\ÕOODUGD�P�UDFDDWoÕODUÕQÕQ�

L\LOHúPH� VHU�YHQLQLQ� GHVWHNOHQHELOPHVL� LoLQ� |QHULOHQ� EX� KL]PHWOHULQ� QDVÕO� GDKD� HWNLOL�

ELoLPGH� VXQXODELOHFH÷LQH� GDLU� L\LOHúPH� \DNODúÕPÕQD� GD\DOÕ� E�W�QF�O� PRGHOOHU� RUWD\D�

NRQPDNWDGÕU��dDP�YH�<DOoÕQHU���������%X�PRGHOOHU�ELUH\L�oHYUHVL�LoLQGH�HOH�DODQ�VRV\DO�

KL]PHW�EDNÕú�DoÕVÕ�LOH�|UW�ú�U��%XUDGD�UXK�VD÷OÕ÷Õ�DODQÕQGDNL�X\JXODPDODUÕQD�YH�VRV\DO�
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KL]PHW�X\JXODPDODUÕQD�\RO�J|VWHUPHVL�DPDFÕ\OD� L\LOHúPH�\DNODúÕPÕQGDQ�\ROD�oÕNÕODUDN�

JHOLúWLULOPLú� %�W�QF�O� ø\LOHúPH�\|QHOLPOL� 0RGHO� �,QWHJUDWHG� 5HFRYHU\�RULHQWHG�

0RGHO�,50�� �)URVW�� 7LUXSDWL�� -RKQVWRQ�� 7XUUHOO�� /HZLQ�� 6O\� YH� &RQUDG�� ������

VXQXODFDNWÕU��0RGHOGHNL�E�W�QF�OO�N�YXUJXVX��VRV\DO�KL]PHW�GLVLSOLQLQLQ�P�UDFDDWoÕ�YH�

P�UDFDDWoÕ� VLVWHPOHULQL� oHYUHVL� LoLQGH� HOH� DODQ� EDNÕú� DoÕVÕ� LOH� |UW�úPHNWHGLU��0RGHOLQ�

�ONHOHULQ� VLVWHPOHULQH� J|UH� WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� PHUNH]OHUL� \D� GD� VLYLO� WRSOXP�

NXUXOXúODUÕ�WDUDIÕQGDQ�KD\DWD�JHoLULOPHVL�|QJ|U�OP�úW�U��

0RGHOGH�PHUNH]H� UXK� VD÷OÕ÷Õ� VRUXQX�\DúD\DQ�ELUH\� YH� LKWL\DoODUÕ� NRQXOXU��%LUH\LQ�HQ�

WHPHO� L\LOHúPH� LKWL\DoODUÕ� YH� NDUúÕODúWÕ÷Õ� VRUXQODU� ú|\OHGLU�� ELOLúVHO� V�UHoOHU�� EDú� HWPH�

EHFHULOHUL�� \DúDP� EHFHULOHUL�� VRV\DO� EHFHULOHU�� LVWLKGDP�� DLOH�� GDPJDODPD� PDGGH�

NXOODQÕPÕ��EDUÕQPD��DUNDGDúODU��LOLúNLOHU��%LUH\LQ�oHYUHVLQGH�LVH�SURIHV\RQHOOHULQ�YH�YH\D�

DNUDQODUÕQ� HúOLN� HWPHVL� JHUHNHQ� �o� WHPHO� V�UHo� EXOXQXU� �)URVW� YH� GL÷��� ������� ����

ø\LOHúWLUPH������<HQLOHPH�YH�����7RSOXPOD�\HQLGHQ�ED÷ODQWÕ�NXUPD�

���� ø\LOHúWLUPH� �5HPHGLDWLRQ�� %X� DúDPD� P�UDFDDWoÕQÕQ� XPXGXQXQ� FDQODQGÕ÷Õ�

V�UHoWLU��0�UDFDDWoÕQÕQ�KDVWDOÕN�WHúKLVLQL�\HQL�DOGÕ÷Õ�YH�úRN��NDID�NDUÕúÕNOÕ÷Õ��HQGLúH�YH�

UHG� JLEL� GHQH\LPOHU� \DúDGÕ÷Õ� G|QHPGH�EDúOD\DQ�GHVWHNWLU�� %X� DúDPDGD�SVLNRORMLN� YH�

IL]LNVHO� L\L� ROPD� KDOL� GHVWHNOHQLU�� 0�UDFDDWoÕ� L\LOHúPH� LPNDQÕQÕ� IDUN� HGHU� YH� L\LOHúPH�

V�UHFL� EDúODPÕú�ROXU�� ø\LOHúWLUPH�V�UHFL� GHVWH÷L�� UXK� VD÷OÕ÷Õ� VRUXQX�EHOLUWLOHUL� EDúODGÕ÷Õ�

DQGD�P�UDFDDWoÕ\D� VXQXOPDOÕGÕU��0�UDFDDWoÕQÕQ� NHQGLVLQL� HQ� N|W�� KLVVHWWL÷L� G|QHPGH�

VXQXODQ�L\LOHúWLUPH�GHVWH÷L� LOH�XPXW�\HQLGHQ�FDQODQÕU�YH�NÕVD�V�UH� LoHULVLQGH�\HQLOHPH�

V�UHFL�EDúODU�

����<HQLOHPH� �5HVWRUDWLRQ���%X�DúDPD�P�UDFDDWoÕQÕQ�EHFHULOHULQL� \HQLGHQ�ND]DQGÕ÷Õ�

DúDPDGÕU�� %X� DúDPDGD� P�UDFDDWoÕ� EDú� HWPH� EHFHULOHULQL� YH� \HWHUOLOLNOHULQL� \HQLGHQ�

ND]DQPDVÕ� \ROXQGD� NDQÕWD� GD\DOÕ� X\JXODPDODUOD� GHVWHNOHQLU�� %X� \HWHUOLOLNOHU� DUDVÕQGD�

KDVWDOÕ÷ÕQÕQ� EHOLUWLOHULQL� \|QHWPH� EHFHULOHUL�� VRV\DO� EHFHULOHU�� ELOLúVHO� EHFHULOHU�� J�QO�N�

\DúDP� EHFHULOHUL�� GHVWHNOL� H÷LWLP� YH� LVWLKGDP� VD\ÕODELOLU�� 0�UDFDDWoÕ� LúOHYVHOOL÷LQL�

\HQLGHQ� ND]DQPD\D�� KD\DWD� NDWÕOPD\D� YH� \HQLGHQ� KD\DWÕQÕQ� DNW|U�� ROPD\D� EDúODU��

³%HQ´L� \HQL� ELoLPGH� LQúD� HGHU�� EHFHULOHULQL� \HQLGHQ� ND]DQDUDN� XPXGXQX� EHVOHU��

<HQLOHPH�V�UHFL� LOH�ELUOLNWH�P�UDFDDWoÕQÕQ�UXK�VD÷OÕ÷ÕQGDNL�L\LOHúPH�EDúODU��0�UDFDDWoÕ�

ELOKDVVD� KDVWDQHGHQ� oÕNÕS� GÕúDUÕGDNL� KD\DWD� \HQLGHQ� DGDSWH� ROPD� V�UHoOHULQGH�

]RUODQDELOLU� YH� EDú� HWPH� EHFHULOHULQH� J�YHQHPH\HELOLU�� %X� V�UHoOHUGH� P�UDFDDWoÕQÕQ�

VWUHVL�GHVWHN�VLVWHPOHUL�LOH�D]DOWÕOPDOÕGÕU��
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���� 7RSOXPOD� \HQLGHQ� ED÷ODQWÕ� NXUPD� �5HFRQQHFWLRQ�� %X� DúDPDGD� DPDo��

P�UDFDDWoÕQÕQ� L\LOHúWLUPH�YH�\HQLOHPH�DúDPDODUÕQGD�HGLQGL÷L� \HQL�EDú�HWPH�EHFHULOHUL�

LOH�WRSOXPGD�NHQGLVLQH�\HQLGHQ�ELU�\HU�ND]DQPDVÕGÕU��<HQLOHPH�V�UHFL�LOH�WRSDUODQPD\D�

EDúOD\DQ� P�UDFDDWoÕQÕQ� WRSOXPVDO� KD\DWD� NDWÕOÕPÕ� GHVWHNOHQLU�� 7RSOXPVDO KD\DWD�

NDWÕOÕP� LoLQ� L\LOHúPH� V�UHFLQLQ� WDPDPODQPDVÕ� EHNOHQPH]�� 0�UDFDDWoÕQÕQ� KDUHNHWH�

JHoPH� LVWH÷L� KHPHQ� GH÷HUOHQGLULOLU� YH� WRSOXPVDO� NDWÕOÕP� GHVWHNOHQLU�� 0�UDFDDWoÕ��

EHFHULOHUL� YH� DOGÕ÷Õ� GHVWHN� VD\HVLQGH� WRSOXPVDO� KD\DWD� NDWÕOÕU� YH� \HQL� LPNDQODUÕ� IDUN�

HGHU��%|\OHFH�WRSOXPGDNL�\HULQL�\HQLGHQ�NXUDU��|]�VD\JÕVÕQÕ�YH�|]�\HWHUOLOLN�GX\JXVXQX�

JHOLúWLULU��%X�V�UHoWH�VLYLO�WRSOXP�NXUXOXúODUÕQÕQ�URO��|QHPOLGLU��

+HU� DúDPDVÕQGD� NDQÕWD� GD\DOÕ� X\JXODPDODUÕQ� VXQXOGX÷X� EX� V�UHoOHULQ� VRQXFXQGD�

L\LOHúPHQLQ� JHUoHNOHúPHVL� XPXOXU�� ø\LOHúPH� V�UHFL� LOH� DQODúÕODQ� ELUH\LQ� GD\DQÕNOÕOÕN�

ND]DQPDVÕ��KD\DWÕQÕQ�NRQWURO�Q��HOLQH�DOPDVÕ� YH�VRV\DO� LoHUPHQLQ�VD÷ODQPDVÕGÕU��%X�

V�UHoOHULQ� KHU� ELUL� VRV\DO� KL]PHW� X]PDQODUÕQÕQ� PHVOHNL� EHFHULOHULQL� NXOODQDELOHFHNOHUL�

SURIHV\RQHO� LOLúNLOHUL� YH� IDDOL\HWOHUL� LoHULU�� 0RGHO� DúD÷ÕGDNL� úHNLOGH� J|UVHOOHúWLULOPLúWLU�

�)URVW�YH�GL÷����������
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�ĞĐĞƌŝůĞƌŝ�ǇĞŶŝĚĞŶ�
ŬĂǌĂŶŵĂ

ø<ø/(ù0(

6D÷ODPOÕN��|]QH�ROPD�YH�VRV\DO�LoHUPH

7ǇŝůĞƔƚŝƌŵĞ

hŵƵĚƵ�ĐĂŶůĂŶĚŦƌŵĂ

dŽƉůƵŵůĂ�
ǇĞŶŝĚĞŶ�ďĂŒůĂŶƚŦ�

ŬƵƌŵĂ

�7Z�z

7ǇŝůĞƔŵĞ�7ŚƚŝǇĂĕůĂƌŦ



7RSOXP�YH�6RV\DO�+L]PHW� &LOW�����6D\Õ����2FDN�����

ϮϱϮ

ùHNLO����%�W�QF�O�ø\LOHúPH�\|QHOLPOL�0RGHO��,QWHJUDWHG�5HFRYHU\�RULHQWHG�

0RGHO�,50��

6XQXODQ� EX� E�W�QF�O� PRGHO� KHP� NDPX� NXUXPODUÕQGD�� KHP� GH� JHOHFHNWH� UXK� VD÷OÕ÷Õ�

DODQÕQGD� IDDOL\HW� J|VWHUHELOHFHN� VLYLO� WRSOXP� NXUXOXúODUÕQGD� X\JXODPD\D� JHoLULOHELOLU��

6RV\DO� KL]PHW� X]PDQODUÕ� EX� PRGHOGH� VXQXODQ� W�P� DúDPDODUGD� P�UDFDDWoÕODUOD� DNWLI�

RODUDN� oDOÕúDELOLUOHU�� ho� DúDPDGD� GD� KHP� P�UDFDDWoÕ� KHP� GH� \DNÕQODUÕ� LOH� ELUH\VHO�

GDQÕúPDQOÕN�� JUXS� oDOÕúPDVÕ�� SVLNRH÷LWLP�� DUDFÕOÕN�� HY� YH� NXUXP� ]L\DUHWOHUL� JLEL�

X\JXODPDODUOD�PHVOHNL�UROOHULQL�KD\DWD�JHoLUHELOLUOHU���

6218d

3DWRORML� RGDNOÕ� PRGHUQ� SVLNL\DWUL\H� \|QHOLN� KL]PHW� DODQODUGDQ� JHOHQ� HOHúWLULOHULQ�

VRQXFXQGD� RUWD\D� oÕNPÕú� RODQ� L\LOHúPH� \DNODúÕPÕ�� WHPHO� GH÷HU�� SUHQVLS� YH� XQVXUODUÕ�

LWLEDUL\OH� VRV\DO� KL]PHW� GLVLSOLQ� YH�PHVOH÷L� LOH� X\XP� LoHULVLQGHGLU�� ø\LOHúPH� V�UHFLQGH�

P�UDFDDWoÕQÕQ� ELULFLNOL÷L�� NDWÕOÕPÕ�� VD\JÕQOÕ÷Õ� YH� GH÷HUL�� J�oOHUL�� ND\QDNODUÕ�� NHQGL�

NDGHULQL� WD\LQ� KDNNÕ� YH� N�OW�UHO� GX\DUOÕOÕN� HVDV� DOÕQÕU�� 5XK� VD÷OÕ÷Õ� VRUXQX� \DúD\DQ�

ELUH\OHULQ� NHQGL� KD\DWODUÕQÕQ� X]PDQÕ� ROGX÷X� YDUVD\ÕOÕU� YH� X]PDQ�KDVWD� KL\HUDUúLVL�

VRUJXODQÕU�� +HP� PRGHUQ� SVLNL\DWULQLQ� SDWRORML� RGDNOÕ� \DNODúÕPÕ�� KHP� WRSOXPXQ� DNÕO�

KDVWDOÕ÷ÕQD� \|QHOLN� GH÷HU� YH� QRUPODUÕ� HOHúWLUHO� ELU� EDNÕú� DoÕVÕ� LOH� PDVD\D� \DWÕUÕOÕU��

ø\LOHúPH� \DNODúÕPÕ� WÕSNÕ� VRV\DO� KL]PHW� PHVOH÷LQGH� ROGX÷X� JLEL� ELUH\LQ� oHYUHVL� LoLQGH�

GH÷HUOHQGLULOPHVLQL� |QJ|U�U�� 6RV\DO� KL]PHW� X]PDQODUÕ� L\LOHúPH� \DNODúÕPÕQÕQ� VXQGX÷X�

oHUoHYH� LOH� SVLNL\DWULN� VRV\DO� KL]PHW� DODQÕQGD� PLNUR�� PH]]R� YH� PDNUR� G�]H\GH�

X\JXODPDODU�JHUoHNOHúWLUHELOLU��%LUH\H��oHYUH\H�YH�ELUH\LQ�oHYUHVL� LOH�WHPDV�QRNWDODUÕQD�

\|QHOLN� P�GDKDOHOHU� WDVDUOD\DELOLU�� $\QÕ� ]DPDQGD� VRV\DO� KL]PHW� DODQÕQGD� VÕNoD�

NXOODQÕODQ� J�oOHU� \DNODúÕPÕ�� HNRORMLN� \DNODúÕP�� \DúDP�PRGHOL�� EDVNÕ� NDUúÕWÕ� X\JXODPD�

JLEL� IDUNOÕ� VRV\DO� KL]PHW� \DNODúÕPODUÕQÕ� L\LOHúPH� \DNODúÕPÕ� NDSVDPÕQGD� KD\DWD�

JHoLUHELOLUOHU������

ø\LOHúPH� \DNODúÕPÕ� SHN� oRN� �ONHGH� �VRV\DO� KL]PHWH� GR÷UXGDQ� UHIHUDQV� YHULOPHVH� GH�

UXK�VD÷OÕ÷Õ� VLVWHPOHULQL� VRV\DO�KL]PHW�EDNÕú�DoÕVÕQD�X\JXQ�ELoLPGH�G|Q�úW�UPHNWHGLU��

6RV\DO� KL]PHW� X]PDQODUÕ� L\LOHúPH� \|QHOLPOL� VLVWHPOHUGH� VXQXODQ� KL]PHWOHULQ� KHU�

DúDPDVÕQGD�DNWLI� URO� DODELOHFH÷L�JLEL�� OLWHUDW�UGH�GH�|QHULOGL÷L� �]HUH� L\LOHúPH�\|QHOLPOL�

ϭ ùHNLO�RULMLQDO�PDNDOHGHQ�DOÕQPÕúWÕU��)URVW��%��*���7LUXSDWL��6���-RKQVWRQ��6���7XUUHOO��0��/HZLQ��7��-���6O\��
.��$���&RQUDG��$��0����������$Q�,QWHJUDWHG�5HFRYHU\�RULHQWHG�0RGHO��,50��IRU�PHQWDO�KHDOWK�VHUYLFHV��
HYROXWLRQ�DQG�FKDOOHQJHV�%0&�3V\FKLDWU\���������'2,���������V����������������
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KL]PHWOHUGH�OLGHU�YH�NRRUGLQDW|U�URO���VWOHQHELOLUOHU��+\GH��%RZOHV�YH�3DZDU���������%X�

|QHUL� �ONHPL]� LoLQ� GH� JHoHUOLGLU�� hONHPL]GH� VRV\DO� KL]PHW� X]PDQODUÕQÕQ� UXK� VD÷OÕ÷Õ�

DODQÕQGDNL�IDDOL\HWOHUL�KDOHQ�\HWHUOL�G�]H\GH�ROPDVD�GD��6D÷OÕN�%DNDQOÕ÷Õ¶QÕQ�UXK�VD÷OÕ÷Õ�

KL]PHWOHULQL�G�]HQOH\HQ�\|QHWPHOLN�YH�\|QHUJHOHUGH�VRV\DO�KL]PHW�X]PDQODUÕQÕQ�J|UHY�

WDQÕPODUÕQÕQ� \DSÕOPÕú� ROPDVÕ� YH� X]PDQODUÕQ� KDVWDQHOHUGH� YH� 7RSOXP� 5XK� 6D÷OÕ÷Õ�

0HUNH]OHUL¶QGH� DNWLI� URO� DOÕ\RU� ROPDODUÕ� XPXW� YHULFLGLU�� %XQXQOD� ELUOLNWH� VRV\DO� KL]PHW�

X]PDQODUÕ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQLQ� úHNLOOHQGLULOPHVLQGH� |QF�O�N� HWPHOLGLU�� 6RV\DO�

KL]PHW� X]PDQODUÕQÕQ� $YUXSD� �ONHOHULQGH� WRSOXP� WHPHOOL� KL]PHWOHULQ� VXQXPXQGD�

NRRUGLQDW|U� RODUDN� J|UHY� DOGÕ÷Õ� ELOLQPHNWHGLU� �%DúHU�� .ÕUOÕR÷OX� YH� $NWDú�� ������ YH�

X]PDQODU� UXK� VD÷OÕ÷Õ� SROLWLNDODUÕQÕQ� G|Q�ú�P� V�UHFLQGH� GDKD� DNWLI� RODELOLUOHU�� 1LWHNLP�

VRV\DO�KL]PHW�X]PDQODUÕ��ONHPL]GH� UXK�VD÷OÕ÷Õ�DODQÕQGDNL� VDYXQXFXOXN� IDDOL\HWOHULQGH�

YH� UXK� VD÷OÕ÷Õ� \DVDVÕ� KD]ÕUOÕN� V�UHoOHULQGH� \HU� DOPDNWDGÕU�� ø\LOHúPH� \DNODúÕPÕ� VRV\DO�

KL]PHW� X]PDQODUÕQÕQ� EX� DODQGDNL� SROLWLND� EHOLUOHPH� YH� VDYXQXFXOXN� IDDOL\HWOHULQGH� \RO�

J|VWHULFL� RODELOLU�� 6RV\DO� KL]PHW� X]PDQODUÕ� KDVWDQHOHULQ� SVLNL\DWUL� ELULPOHULQGHNL� YH�

7�UNL\H¶GH�KÕ]OD�\D\JÕQODúPDNWD�RODQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHUL¶QGHNL�KL]PHWOHULQ�

úHNLOOHQGLULOPHVLQGH�YH� \HQL� KL]PHW�PRGHOOHULQLQ� JHOLúWLULOPHVLQGH� L\LOHúPH�\DNODúÕPÕQÕ�

JHQHO� oHUoHYH� RODUDN� NXOODQDELOLUOHU�� gUQH÷LQ� VLYLO� WRSOXPXQ� L\LOHúPH� V�UHFLQGH� GDKD�

DNWLI�oDOÕúPDVÕQÕQ�|Q�Q��DoDFDN�\HQL�PRGHOHU�JHOLúWLULOHELOLU��

6RV\DO� KL]PHW� OLVDQV� H÷LWLPLQLQ� |÷UHQFLOHUH� P�UDFDDWoÕODUÕ� oHYUHVL� LoLQGH� ELUH\�

\DNODúÕPÕ� LOH�GH÷HUOHQGLUHELOHFHNOHUL�IRUPDV\RQX�YHUPHVL�EHNOHQPHNWHGLU��%X�DQODPGD�

VRV\DO� KL]PHW� X]PDQODUÕ� L\LOHúPH� \DNODúÕPÕQÕ� X\JXODPD\D� JHoLUHELOHFHN� PHVOHN�

JUXSODUÕ� DUDVÕQGD� LON� VÕUDODUGD� \HU� DOPDNWDGÕU�� $QFDN� VRV\DO� KL]PHW� X]PDQODUÕQÕQ�

SVLNL\DWULN�VRV\DO�KL]PHW�DODQÕQGD�HWNLQ�RODELOPHOHUL� LoLQ� OLVDQV�G�]H\LQGH�SVLNRSDWRORML�

GHUVLQLQ�\DQÕ�VÕUD�UXK�VD÷OÕ÷ÕQÕ�WRSOXPVDO�ED÷ODPÕ�LoHULVLQGH�YH�E�W�QF�O�ELU�\DNODúÕPOD�

GH÷HUOHQGLUPHOHULQH� RODQDN� YHUHFHN� HQ� D]� ELU� UXK� VD÷OÕ÷Õ� GHUVL� GH� DOPDODUÕ� \HULQGH�

RODFDNWÕU��%X�GHUVOHU�ED]Õ�VRV\DO�KL]PHW�E|O�POHULQLQ�P�IUHGDWODUÕQGD�PHYFXWWXU��

6RV\DO�KL]PHW�X]PDQODUÕQÕQ�UXK�VD÷OÕ÷Õ�DODQÕQGD�GDKD�HWNLQ�RODELOPHVL�LoLQ�X]PDQODUÕQ�

\HWHUOLOL÷LQLQ� DUWÕUÕOPDVÕ� JHUHNPHNWHGLU�� .XUXPODUÕQ� PHY]XDWÕQD� ³NOLQLN� VRV\DO� KL]PHW�

X]PDQÕ´� \D� GD� ³NOLQLN� VRV\DO� oDOÕúPDFÕ´� �QYDQÕQÕQ� NRQXOPDVÕ� YH� EX� �QYDQÕ� NLPOHULQ�

QDVÕO� DODELOHFH÷LQLQ� VRV\DO� KL]PHW� PHVOHN� \DVDVÕ� LOH� G�]HQOHQPHVL� HQ� LGHDO� GXUXP�

RODFDNWÕU��gUQH÷LQ�$PHULND %LUOHúLN�'HYOHWOHUL¶QGH�NOLQLN�VRV\DO�KL]PHW�\D�GD�SVLNL\DWULN�

VRV\DO�KL]PHW�DODQODUÕQGD�\�NVHN� OLVDQV�\DSPÕú�NLúLOHU�GHYOHW� WDUDIÕQGDQ�DoÕODQ� OLVDQV�
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VÕQDYÕQÕ�JHoLS�JHUHNOL�V�SHUYL]\RQ�VDDWOHULQL�WDPDPODGÕNWDQ�VRQUD�³OLVDQVOÕ�NOLQLN�VRV\DO�

KL]PHW�X]PDQÕ´� �/&6:���QYDQÕQÕ�DOÕUODU� �1LúDQFÕ���������/LVDQVOÕ� NOLQLN�VRV\DO�KL]PHW�

X]PDQODUÕ� UXK� VD÷OÕ÷Õ� DODQÕQGD� SVLNL\DWULVWOHU� YH� NOLQLN� SVLNRORJODUOD� ELUOLNWH� HNLS�

oDOÕúPDODUÕQGD� \HU� DODELOLUOHU� YH� KL]PHWOHULQ� VXQXPXQGD� NRRUGLQDW|UO�N� \DSDELOLUOHU��

hONHPL]GH�PHVOHNL� �QYDQ� RODUDN� NOLQLN� VRV\DO� KL]PHW� X]PDQÕQÕQ� WDQÕPODQPDVÕ�� NOLQLN�

VRV\DO�KL]PHW�DODQÕQÕQ�JHOLúWLULOPHVL�YH�EXQODUÕQ�PHVOHN�\DVDVÕ�YH�NXUXP�PHY]XDWODUÕ\OD�

G�]HQOHQPHVLQLQ�JHUHNOLOL÷L�GDKD�|QFH�GH�GLOH�JHWLULOPLúWLU��<DQDUGD÷�YH�g]PHWH��������

%DúHU��.ÕUOÕR÷OX�YH�$NWDú��������

.OLQLN�VRV\DO�KL]PHW�H÷LWLPL� LoLQ�JHUHNOL�P�IUHGDWÕQ�YH�PHVOHNL�EHFHULOHULQ�EHOLUOHQPHVL�

YH�\DVDODúPDVÕQGD�VRV\DO�KL]PHW�DODQÕQÕ�YH�H÷LWLPLQL�G�]HQOH\HQ�NXUXPODUD�GD�J|UHY�

G�úPHNWHGLU�� gUQH÷LQ� $PHULND� %LUOHúLN� 'HYOHWOHUL¶QGH� 6RV\DO� +L]PHW� (÷LWLPL� .RQVH\L�

�&6:(�� UXK� VD÷OÕ÷ÕQGD� L\LOHúPH� \|QHOLPOL� VLVWHPOHUGH� J|UHY� DODFDN� VRV\DO� KL]PHW�

X]PDQODUÕ� LoLQ� LOHUL� X\JXODPD�EHFHULOHUL� D\UÕQWÕOÕ� úHNLOGH�EHOLUOHPLúWLU� �&RXQFLO� RI�6RFLDO�

:RUN� (GXFDWLRQ� >&6:(@�� Q�G��� %X� EHFHULOHUGH� ³L\LOHúPH� \|QHOLPOL� VRV\DO� KL]PHW�

X]PDQÕ´� �UHFRYHU\�RULHQWHG� VRFLDO� ZRUNHU�� NDYUDPÕ� RUWD\D� NRQPXúWXU�� .RQVH\� D\UÕFD�

H÷LWLP� V�UHFLQGH� NXOODQÕODELOHFHN� GHVWHNOH\LFL� PDWHU\DOOHU� GH� JHOLúWLUPLúWLU� �&RXQFLO� RI�

6RFLDO�:RUN�(GXFDWLRQ�>&6:(@��Q�G����hONHPL]GH�EXJ�QH�GH÷LQ�VRV\DO�KL]PHW�PHVOH÷L�

YH�H÷LWLPLQLQ�JHOLúLPL�LoLQ�oDOÕúPÕú�6RV\DO�+L]PHW�8]PDQODUÕ�'HUQH÷L�YH�6RV\DO�+L]PHW�

2NXOODUÕ�'HUQH÷L�JLEL� NXUXPODU�EHQ]HU�ELU� URO��VWOHQHUHN� UXK�VD÷OÕ÷Õ�DODQÕQGD� L\LOHúPH�

\|QHOLPOL�VRV\DO�KL]PHW�X]PDQODUÕQÕQ�\HWLúWLULOPHVL�LoLQ�|QF�O�N�HGHELOLU��������������

ø\LOHúPH� \DNODúÕPÕ� KL]PHW� DODQODUÕQ� VDYXQXFXOX÷X� LOH� JHOLúPLú� ELU� \DNODúÕPGÕU� YH�

�ONHPL]GH� GH� UXK� VD÷OÕ÷Õ� VLVWHPL� KL]PHW� DODQODUÕQ� VHVOHULQLQ� GX\XUXOPDVÕQGD� VRV\DO�

KL]PHW� DUDúWÕUPDVÕ� VRQ� GHUHFH� |QHPOLGLU�� 6RV\DO� KL]PHW� DUDúWÕUPDFÕODUÕ� UXK� VD÷OÕ÷Õ�

VLVWHPOHUL�LoLQGH�\HU�DOPÕú�ELUH\OHULQ�GHQH\LPOHUL�YH�UXK�VD÷OÕ÷Õ�VLVWHPOHUL��]HULQH�QLFHO�

YH� QLWHO� DUDúWÕUPDODU� \�U�WPHOLGLU�� +L]PHW� DODQODUÕQ� VHVOHULQLQ� GX\XUXOPDVÕQGD� QLWHO�

DUDúWÕUPDODU�|]HOOLNOH�|QHPOLGLU��5XK�VD÷OÕ÷Õ�SROLWLNDODUÕQÕQ�úHNLOOHQGLULOPHVLQGH�L\LOHúPH�

\DNODúÕPÕQÕQ� NDWÕOÕPFÕOÕN� YXUJXVX� LOH� X\XP� LoLQGH� RODQ� NDWÕOÕPFÕ� H\OHP� DUDúWÕUPDVÕ�

�2FKRFND�� -DQ]HQ� YH� 1HOVRQ�� ������ SKRWRYRLFH �&DWDODQL� YH� 0LQNOHU�� ������� DQODWÕ�

DQDOL]L� �QDUUDWLYH�DQDO\VLV���.LUVK���������\DúDP�|\N�V��DUDúWÕUPDVÕ� �%XOXW��������JLEL�

\HQLOLNoL� DUDúWÕUPD� \|QWHPOHUL� HWNLOL� RODELOLU�� %X� DUDúWÕUPDODUÕ� VRV\DO� KL]PHW�

DNDGHPLV\HQOHUL� \�U�WHELOHFH÷L� JLEL�� OLVDQV� �VW�� |÷UHQFLOHU� GH� L\LOHúPH� \DNODúÕPÕQÕ�

JHOLúWLUPH\H� \|QHOLN� DUDúWÕUPDODU� \�U�WPHOHUL� NRQXVXQGD� GHVWHNOHQHELOLU�� 8\JXODPDFÕ��



1LúDQFÕ

Ϯϱϱ

H÷LWLPFL� YH� DUDúWÕUPDFÕODUÕQ� RUWDN� oDOÕúPDVÕ� VRQXFXQGD� VRV\DO� KL]PHW� PHVOH÷L� YH�

GLVLSOLQL� UXK� VD÷OÕ÷Õ� DODQÕQGD� L\LOHúPH� \DNODúÕPÕQÕQ� \HUOHúPHVLQH� DUDFÕOÕN� YH� |QF�O�N�

HGHELOLU�

.$<1$.d$

$GDPV� 1�� &RPSDJQL� $�� 'DQLHOV� $�� �������� ,QWHUQDWLRQDO� SDWKZD\V� WR� PHQWDO� KHDOWK� V\VWHP�

WUDQVIRUPDWLRQ��6WUDWHJLHV�DQG�FKDOOHQJHV��,QWHUQDWLRQDO�-RXUQDO�RI�0HQWDO�+HDOWK�����������

$QWKRQ\�� :�� $�� �������� $� UHFRYHU\�RULHQWHG� VHUYLFH� V\VWHP�� 6HWWLQJ� VRPH� V\VWHP� OHYHO� VWDQGDUGV��

3V\FKLDWULF�5HKDELOLWDWLRQ�-RXUQDO���������±�����

$UVODQ�g]NDQ�� 2NXPXú�� �������� %DNÕP� YH� ø\LOHúPHQLQ� .HVLúWL÷L� %LU�0RGHO��:DWVRQ¶XQ� øQVDQL� %DNÕP�

0RGHOL��7XUNLVK�-RXUQDO�RI�5HVHDUFK�	�'HYHORSPHQW�LQ�1XUVLQJ����������������

%DJ��%�� ��������7RSOXP�UXK� VD÷OÕ÷Õ�KHPúLUHOL÷LQGH�X\JXODPD\D�\|QHOLN�ELU�PRGHO�|UQH÷L�� ³5HFRYHU\´��

3VLNL\DWULGH� *�QFHO� <DNODúÕPODU�&XUUHQW� $SSURDFKHV� LQ� 3V\FKLDWU\�� ������� ��������

GRL����������SJ\��������

%DúHU�� '��� .ÕUOÕR÷OX�� 0��� $NWDú�� $�� 0�� �������� 6RV\DO� KL]PHW� PHVOH÷LQLQ� ELU� X\JXODPD� DODQÕ� RODUDN�

WRSOXP�WHPHOOL� UXK�VD÷OÕ÷Õ�VLVWHPL�YH�J�QFHO�GH÷LúLPOHU��7RSOXP�YH�6RV\DO�+L]PHW�������������

����

%HUHVIRUG��3���������7KLQNLQJ�DERXW�
PHQWDO�KHDOWK
��7RZDUGV�D�VRFLDO�PRGHO��-RXUQDO�RI�0HQWDO�+HDOWK��

����������������'2,���������������������������

%UDFNHQ��3���7KRPDV��3����������3RVWSV\FKLDWU\��D�QHZ�GLUHFWLRQ�IRU�PHQWDO�KHDOWK��%U�0HG�-�������������

���±���

%XOXW��6����������<DúDP�|\N�V��DUDúWÕUPDVÕ��-RXUQDO�RI�+XPDQ�6FLHQFHV������������������

&DUSHQWHU��-����������0HQWDO�+HDOWK�5HFRYHU\�3DUDGLJP��,PSOLFDWLRQV�IRU�6RFLDO�:RUN��+HDOWK�	�6RFLDO�

:RUN�����������±����KWWSV���GRL�RUJ���������KVZ��������

&RUULJDQ�� 3���0F&RUNOH�� %��� 6FKHOO�� %��� 	 .LGGHU�� .�� �������� 5HOLJLRQ� DQG� VSLULWXDOLW\� LQ� WKH� OLYHV� RI�

SHRSOH�ZLWK�VHULRXV�PHQWDO�LOOQHVV��&RPPXQLW\�0HQWDO�+HDOWK�-RXUQDO������������±����

&RXQFLO� RI� 6RFLDO�:RUN� (GXFDWLRQ�� �Q�G���� 5HWULYHG� -XO\� ��� ������ IURP� KWWSV���ZZZ�FVZH�RUJ�&HQWHUV�

,QLWLDWLYHV�,QLWLDWLYHV�5HFRYHU\�WR�3UDFWLFH�,QLWLDWLYH�5HFRYHU\�&XUULFXOXP�6XSSRUW�0DWHULDOV

&RXQFLO� RI� 6RFLDO� :RUN� (GXFDWLRQ�� �Q�G���� 5HWULYHG� -XQH� ���� ������ IURP�

KWWSV���ZZZ�FVZH�RUJ�JHWDWWDFKPHQW�&HQWHUV�,QLWLDWLYHV�,QVWLWXWLRQDO�5HVHDUFK�5HFRYHU\�WR�

3UDFWLFH�,QLWLDWLYH�$GYDQFHG6RFLDO:RUN3UDFWLFH&RPSHWHQFLHVLQ0HQWDO+HDOWK5HFRYHU\�SGI�DVS[
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dDP�� 2��� <DOoÕQHU�� 1�� �������� 5XKVDO� KDVWDOÕN� YH� L\LOHúPH�� -� 3V\FKLDWULF� 1XUV� ������������ '2,��
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,OOQHVV��3VLNL\DWUL�+HPúLUHOL÷L�'HUJLVL���������������

'DYLGVRQ� /��� 7RQGRUD�� -��� /DZOHVV�� 0�� 6��� 2¶&RQQHOO�� 0�� -��� 5RZH�� 0�� �������� $� SUDFWLFDO� JXLGH� WR�

UHFRYHU\�RULHQWHG�SUDFWLFH��7RROV�IRU�WUDQVIRUPLQJ�PHQWDO�KHDOWK�FDUH��2[IRUG�8QLYHUVLW\�3UHVV��

'HHJDQ��3��(����������5HFRYHU\�DQG�HPSRZHUPHQW�IRU�SHRSOH�ZLWK�SV\FKLDWULF�GLVDELOLWLHV��6RFLDO�:RUN�LQ�

+HDOWK�&DUH����������������'2,� ��������-���Y��Q��B���

'HHJDQ�� 3�� (�� �������� 5HFRYHU\�� 7KH� OLYHG� H[SHULHQFH� RI� UHKDELOLWDWLRQ�� 3V\FKLDWULF� 5HKDELOLWDWLRQ�

-RXUQDO�

'�Q\D�6D÷OÕN�gUJ�W����������3URPRWLQJ�UHFRYHU\�LQ�PHQWDO�KHDOWK�DQG�UHODWHG�VHUYLFHV��5HWUHLYHG�

'HFHPEHU����������IURP�KWWS���DSSV�ZKR�LQW�LULV�ELWVWUHDP�KDQGOH��������������:+2�06'�

0+3�������HQJ�SGI�MVHVVLRQLG ���%���%%'�'�((�������)�(&��'���"VHTXHQFH �

'�Q\D� 6D÷OÕN� gUJ�W�� �������� 0HQWDO� KHDOWK�� $� VWDWH� RI� ZHOO�EHLQJ�� 5HWUHLYHG� -XQH� ���� ������ IURP�

KWWS���ZZZ�ZKR�LQW�IHDWXUHV�IDFWILOHV�PHQWDOBKHDOWK�HQ�

)DURQH�� '�� :�� ������� 6FKL]RSKUHQLD�� &RPPXQLW\� ,QWHJUDWLRQ�� DQG� 5HFRYHU\�� 6RFLDO� :RUN� LQ� 0HQWDO�

+HDOWK�������������

)UHVH�� )�� -��� 'DYLV�� :�� :�� �������� 7KH� &RQVXPHU�6XUYLYRU� 0RYHPHQW�� 5HFRYHU\�� DQG� &RQVXPHU�

3URIHVVLRQDOV� 3URIHVVLRQDO�3V\FKRORJ\��5HVHDUFK�DQG�3UDFWLFH�����������������

)URVW��%��*���7LUXSDWL��6���-RKQVWRQ��6���7XUUHOO��0��/HZLQ��7��-���6O\��.��$���&RQUDG��$��0����������$Q�

,QWHJUDWHG�5HFRYHU\�RULHQWHG�0RGHO��,50��IRU�PHQWDO�KHDOWK�VHUYLFHV��HYROXWLRQ�DQG�FKDOOHQJHV��

%0&�3V\FKLDWU\����������'2,���������V����������������

*UD\��0�� ��������%DFN� WR�%DVLFV��$�&ULWLTXH�RI� WKH� 6WUHQJWKV�3HUVSHFWLYH� LQ�6RFLDO�:RUN��)DPLOLHV� LQ�

6RFLHW\��������������GRL���������������������������

*XLGHOLQHV� IRU�5HFRYHU\�2ULHQWHG�3UDFWLFH� >0HQWDO�+HDOWK�&RPPLVVLRQ� RI�&DQDGD@� ��������*XLGHOLQHV�

IRU� 5HFRYHU\�2ULHQWHG� 3UDFWLFH�� 5HWUHLYHG� -XQH� ���� ������ IURP�

KWWSV���ZZZ�PHQWDOKHDOWKFRPPLVVLRQ�FD�VLWHV�GHIDXOW�ILOHV�0+&&B5HFRYHU\*XLGHOLQHVB(1*B�

�SGI

+HOOHU��1��5���*LWWHUPDQ��$����������,QWURGXFWLRQ�WR�VRFLDO�SUREOHPV�DQG�PHQWDO�KHDOWK�LOOQHVV��,Q�+HOOHU�

DQG�*LWWHUPDQ�HG���0HQWDO�+HDOWK�DQG�6RFLDO�3UREOHPV��$�6RFLDO�:RUN�3HUVSHFWLYH��5RXWOHGJH��

+R��5��7��+���&KDQ��&��.��3���/R��3��+��<���:RQJ��3��+��&KDQ��&��/��:���/HXQJ��3��3��<���&KHQ��(��<��+��
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.DUEDQ��.����������6RFLDO�:RUN�DQG�0HQWDO�+HDOWK��3ROLW\�3UHVV��

.KRXU\�� (��� GHO� %DUULR�� /�� 5�� �������� 5HFRYHU\�2ULHQWHG� 0HQWDO� +HDOWK� 3UDFWLFH�� $� 6RFLDO� :RUN�

3HUVSHFWLYH��7KH�%ULWLVK�-RXUQDO�RI�6RFLDO�:RUN��������±����KWWSV���GRL�RUJ���������EMVZ�EFY���

.LUVK��%�� ��������:RUN��ZRUNHUV�� DQG�ZRUNSODFHV��$�TXDOLWDWLYH�DQDO\VLV�RI� QDUUDWLYHV�RI�PHQWDO�KHDOWK�

FRQVXPHUV��-RXUQDO�RI�5HKDELOLWDWLRQ���������������

/DFDVVH��-��5���	�*RPRU\��7����������,V�JUDGXDWH�VRFLDO�ZRUN�HGXFDWLRQ�SURPRWLQJ�D�FULWLFDO�DSSURDFK�WR�

PHQWDO�KHDOWK�SUDFWLFH"�-RXUQDO�RI�6RFLDO�ZRUN�(GXFDWLRQ������������±����

/HXQJ�� -�� 7�� <�� �������� 7KH� VWUHQJWKV� PRGHO�� D� UHFRYHU\�RULHQWHG� DSSURDFK� WR�PHQWDO� KHDOWK� VHUYLFHV��

&KLQD�-RXUQDO�RI�6RFLDO�:RUN��������������'2,��������������������������������

0XOYDQ\��-����������'LVDELOLW\��LPSDLUPHQW�RU�LOOQHVV"�7KH�UHOHYDQFH�RI�WKH�VRFLDO�PRGHO�RI�GLVDELOLW\�WR�

WKH�VWXG\�RI�PHQWDO�GLVRUGHU��6RFLRORJ\�RI�+HDOWK�DQG�,OOQHVV�����������������

1DWLRQDO�$VVRFLDWLRQ�RI�6RFLDO�:RUNHUV�>1$6:@����������&RGH�RI�HWKLFV�RI�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�

6RFLDO� :RUNHUV�� 5HWUHLYHG� -XQH� ���� ������ IURP�

KWWSV���ZZZ�VRFLDOZRUNHUV�RUJ�$ERXW�(WKLFV�&RGH�RI�(WKLFV�&RGH�RI�(WKLFV�(QJOLVK

1LúDQFÕ�� $�� �������� .LPOHU� SVLNRWHUDSL� \DSDELOLU"� $%'� |UQH÷LQGH� VRV\DO� KL]PHW� YH� GDQÕúPDQOÕN�

PHVOHNOHUL� �]HULQH� ELU� GH÷HUOHQGLUPH�� 5HWUHLYHG� -XO\� ��� ������ IURP�

KWWSV���VRV\DOKL]PHWVHUXYHQL�ZRUGSUHVV�FRP������������NLPOHU�SVLNRWHUDSL�\DSDELOLU�DEG�

RUQHJLQGH�VRV\DO�KL]PHW�YH�GDQLVPDQOLN�PHVOHNOHUL�X]HULQH�ELU�GHJHUOHQGLUPH�

2QNHQ�� 6�� -��� &UDLJ�� &�� 0��� 5LGJZD\�� 3��� 5DOSK�� 5�� 2��� 	� &RRN�� -�� $�� �������� $Q� DQDO\VLV� RI� WKH�

GHILQLWLRQV� DQG� HOHPHQWV� RI� UHFRYHU\�� $� UHYLHZ� RI� WKH� OLWHUDWXUH�� 3V\FKLDWULF� 5HKDELOLWDWLRQ�

-RXUQDO���������������KWWS���G[�GRL�RUJ�����������������������

2FKRFND�� -��� -DQ]HQ��5���	�1HOVRQ��*�� ��������6KDULQJ�SRZHU�DQG�NQRZOHGJH��3URIHVVLRQDO�DQG�PHQWDO�

KHDOWK� FRQVXPHU�VXUYLYRU� UHVHDUFKHUV� ZRUNLQJ� WRJHWKHU� LQ� D� SDUWLFLSDWRU\� DFWLRQ� UHVHDUFK�

SURMHFW� 3V\FKLDWULF�5HKDELOLWDWLRQ�-RXUQDO�����������������

KWWS���G[�GRL�RUJ���������K�������

2UDO��0��� 7XQFD\�� 7�� �������� � 5XK� VD÷OÕ÷Õ� DODQÕQGD� VRV\DO� KL]PHW� X]PDQODUÕQÕQ� URO� YH� VRUXPOXOXNODUÕ��

7RSOXP�YH�6RV\DO�+L]PHW����������������
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2UJDQL]LQJ� 5HFRYHU\�2ULHQWHG� 6\VWHPV� >6XEVWDQFH� $EXVH� DQG� 0HQWDO� +HDOWK� 6HUYLFHV� 2UJDQL]DWLRQ�

�6$0+6$�@� �������� 5HWUHLYHG� -XQH� ���� ������ IURP�

KWWSV���ZZZ�VDPKVD�JRY�VLWHV�GHIDXOW�ILOHV�H[SHUW�SDQHO����������SGI
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KWWSV���ZZZ�DFL�KHDOWK�QVZ�JRY�DX�BBGDWD�DVVHWV�SGIBILOH�������������5HFRYHU\�RULHQWHG�

FRPPXQLW\�PHQWDO�KHDOWK�PRGHOV�6$;�5(3257�SGI
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-RXUQDO�RI�0HQWDO�+HDOWK�����������������

5XVVLQRYD��=���%ODQFK��$����������6XSSRUWHG�VSLULWXDOLW\��$�QHZ�IURQWLHU�LQ�WKH�UHFRYHU\�RULHQWHG�PHQWDO�

KHDOWK V\VWHP��3V\FKLDWULF�5HKDELOLWDWLRQ�-RXUQDO���� ��������±���
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KL]PHW��7RSOXP�YH�6RV\DO�+L]PHW�����������������
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*URXS�%DVHG� 7UHDWPHQW� IRU� ,QWHUQDOL]HG� 6WLJPD� $PRQJ� 3HUVRQV� ZLWK� 6HYHUH� 0HQWDO� ,OOQHVV��
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GH�5XK�

6D÷OÕ÷Õ� 3ROLWLNDODUÕ�� 7HVSLWOHU� YH� gQHULOHU�� 5XK� 6D÷OÕ÷ÕQGD� øQVDQ� +DNODUÕ� *LULúLPL� �5XVLKDN��

5DSRUX�� 5HWULYHG� -XQH� ���� ������ IURP�

KWWS���DFLNWRSOXPYDNIL�RUJ�WU�SGI�586,+$.B7XUNL\HBGHB5XKB6DJOLJLB3ROLWLNDODUL�SGI

<RXQJ�� 6��� 	� (QVLQJ�� '�� �������� ([SORULQJ� UHFRYHU\� IURP� WKH� SHUVSHFWLYH� RI� SHRSOH� ZLWK� SV\FKLDWULF�

GLVDELOLWLHV��3V\FKLDWULF�5HKDELOLWDWLRQ�-RXUQDO�������������±����
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