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7�UNL\H¶GH� oRN� oHúLWOL� WHUPDO� ND\QDNODU� PHYFXW� ROPDVÕQD� UD÷PHQ� VD÷OÕN�

WXUL]PL� \HWHULQFH� JHOLúHPHPLúWLU�� 7HUPDO� �U�Q� SD]DUODPDVÕ� 7�UNL\H¶GH� WXUL]PLQ� ���
D\D�\D\ÕOPDVÕ� YH�GROD\ÕVÕ\OD� Lo� WXUL]PH�NDWNÕ� VD÷ODPDVÕ� � �KHP�\HUOL� KHP�GH� �JLWWLNoH�
\DúODQDQ� $YUXSDOÕ� N�ULVWOHU� LoLQ� |QHPOL� RODQDNODU� VXQPDNWDGÕU�� %X� oDOÕúPDGD� LVH�
GHYUH�P�ON� VLVWHPL� X\JXOD\DUDN� WHUPDO� �U�Q� SD]DUOD\DQ� LúOHWPHOHU� LOH� GL÷HU� WHUPDO�
RWHO� LúOHWPHOHULQLQ�WXWXQGXUPD�IDDOL\HWOHUL�NDUúÕODúWÕUÕOPDNWD��NDSOÕFD�PHUNH]LQGH�ELU�
WHUPDO� �U�Q� SD]DUODPD� DUDFÕ� RODUDN� GHYUH�P�ON� VLVWHPL� X\JXODPDVÕQÕQ� LúOHWPHOHUH�
RODVÕ��HWNLOHUL�YXUJXODQPDNWDGÕU��

$QDKWDU�.HOLPHOHU���7XWXQGXUPD��7HUPDO�hU�Q��'HYUH�0�ON�
��*LULú�
.LUOL�PHWURSRO�úHKLUOHULQ��VÕNÕFÕ�KD\DW�úDUWODUÕ��]D\ÕI�GHQJHVL]�EHVOHQPH�

YH� \DQOÕú� GL\HW� X\JXODPDODUÕ�� VD÷OÕNVÕ]� RUWDPODU�� JLWWLNoH� DUWDQ� DONRO� YH�
X\XúWXUXFX� NXOODQÕPÕ�� ND]D� YH� KDVWDOÕN� VRQUDVÕ� oDOÕúDQODUÕQ� Lú\HULQH� YH� LúH�
X\XPX� NRQXVXQGD� J|U�OHQ� VRUXQODU�� LQVDQODUÕ� WHNUDU� JHQoOHúPH� YH� \HQLOHQPH�
DGÕQD�MHRWHUPDO�ND\QDNODUD�V�U�NOHPHNWHGLU��.DVSDU��������������

*HOLúPLú� �ONHOHUGH� oDOÕúDQ� Q�IXVXQ� |QHPOL� ELU� E|O�P�QGH� LúJ�F��
ND\ÕSODUÕQD� QHGHQ�RODQ� FLGGL� VD÷OÕN� VRUXQODUÕQD� NDUúÕ� KHU� QH� NDGDU�PRGHUQ� WÕS�
oDUH�DUDVD�GD�DUWÕN�LQVDQODU�GR÷DO� WHGDYL�\|QWHPOHULQL�WHUFLK�HWPHNWHGLUOHU�� øúWH�
EX�QRNWDGD�� WHUPDO� WHGDYL��QLWHOHUL� � ³VD÷OÕ÷Õ�NRUXPD�� VD÷OÕNOÕ�\DúDP�YH� WHUPDO�
WHGDYL�SURJUDPODUÕ´�LOH�|QHPLQL�J�QFHOOHúWLUPHNWHGLU��

3URI� 7�]�Q¶H� J|UH�� 7�UNL\H¶GH� JHQHO� VD÷OÕN� SROLWLNDVÕQÕQ�
DNDGHPLV\HQOHUFH� J|]GHQ�JHoLULOLS��6RV\DO�6LJRUWDODU�.DQXQX¶QXQ�\HQLGHQ� HOH�
DOÕQPDVÕ�� |]HOOLNOH� LODo� LVUDIÕQÕ� D]DOWÕFÕ� |QOHPOHU� DODUDN�� NDSOÕFD� WHVLVOHULQL�
PRGHUQOHúWLULS� IL]LN� WHGDYL� YH� UHKDELOLWDV\RQ� PHUNH]OHULQLQ� DUWÕUÕOPDVÕ�
JHUHNPHNWHGLU�� )ø7(&� � NXUDOODUÕQD� X\JXQ� WHUPDO� VX� úHKLUOHULQLQ� NXUXOPDVÕ� LOH�
WHUPDO� LVWDV\RQODUÕQ� XOXVODUDUDVÕ� NDOLWH\H� NDYXúPDVÕ� YH� VRQXoWD� 7�UNL\H¶GH�
WHUPDOL]PLQ� \HQL� ELU� LYPH� ND]DQPDVÕ� JHUoHNOHúPLú� RODFDNWÕU� �'XUXNDO�� ������
������������������������������ ������������������6 7 8 �'U�� 9�: ;�: <�:�=1>@? A
B CDA�E�F	G!H(? B A�I@J K-L%M+NOJ P�CQ=�>@? A	B C�A�R�J ? J S-JUTWV!? H!CXH(K,T�M(R�F#Y = Z�[\= ] �
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����� '�Q\DGD� WHUPDO� WXUL]P� PHUNH]OHULQGH� ]DPDQOD� VÕQÕUOÕ� \DGD� ]DPDQ�
SD\ODúÕPOÕ�WDWLO�VLVWHPOHUL�JHQLú�X\JXODPD�LPNDQÕ�EXOPDNWDGÕU��

=DPDQOD�VÕQÕUOÕ�WDWLO�VLVWHPOHUL�LoLQGH�\HU�DODQ�GHYUH�WDWLO�YH�GHYUH�P�ON�
UHNUHDV\RQ� RODQDNODUÕ� VXQDQ� WDWLO� NRQXWODUÕQGDQ� \ÕOÕQ� EHOOL� ELU� � G|QHPL� LoLQ��
NXOODQPD� \DGD� LVWH÷H� ED÷OÕ� RODUDN� P�ONL\HW� KDNNÕQÕ� � HOGH� HWPH� IÕUVDWÕ��
VD÷ODPDNWDGÕU��g]HOOLNOH��WHUPDO�DODQODUGD�GHYUH�P�ON�VLVWHPL�LOH�WHUPDO�WXUL]P�
LúOHWPHFLOL÷L� W�NHWLFLOHUH� ROGX÷X� NDGDU� LúOHWPHFLOHUH� GH� ED]Õ� � RODQDNODU�
VXQPDNWDGÕU��

*HQHO�RODUDN�G�Q\DGD�GHYUH� WDWLO� LOH�ELUOLNWH� �GHYUH�P�ON�HQG�VWULVLQLQ�
JHOLúPHVLQGH� ELUWDNÕP� IDNW|UOHU� HWNLOL� ROPXúWXU�� %X� IDNW|UOHUL� úX� úHNLOGH�
VÕUDODPDN�P�PN�QG�U��6ZHHQH\���������������
x�'HYUH� WDWLOFLOHU� NRQDNODPD� �FUHWLQL� |QFHGHQ� |GHGLNOHUL� LoLQ� KDUFDQDELOLU�
JHOLUGHQ�\L\HFHN�LoHFHN�JLGHUOHULQH�GDKD�ID]OD�SD\�D\ÕUDELOLU��KDWWD�NDOÕú�V�UHVLQL�
X]DWDELOLUOHU��%X�LVH�LúOHWPHFL�DoÕVÕQGDQ�GDKD�ID]OD�JHOLU�GHPHNWLU��
x�0DUND�ED÷ÕPOÕOÕ÷Õ�\DUDWDUDN�LúOHWPH�DoÕVÕQGDQ�GDKD�oRN�Lú�KDFPL�\DUDWÕU��
x�øúOHWPHOHU� GHYUH�P�ON�SD]DUODPD�SURJUDPODUÕQGDQ�|QHPOL� JHOLU� HOGH� HGHUOHU��
+DWWD�ED]Õ�SD]DUODUGD�GHYUH�P�ON�SURJUDPÕ�X\JXOD\DQ�LúOHWPHFLOHU�NRPúX�RWHOLQ�
HQ�|QHPOL�WHN�P�úWHULVL�JLELGLU��
x�'HYUH� P�ON� LOH� SD]DUODQDQ� �QLWHOHULQ� � GROXOXN� RUDQÕ� �������¶ODUD�
XODúPDNWDGÕU��
x�øúOHWPHVLQLQ� WHPHO� IDDOL\HWOHULQL� YH� GDLPL� SHUVRQHO� NXOODQÕPÕQ� V�UHNOL�
NÕOPDNWDGÕU��
x�øúOHWPH� GHYUH� P�ONH� NRQX� ED÷ÕPVÕ]� E|O�POHULQ� GÕúÕQGD� GL÷HU� DWÕO� RGDODUÕ�
GHYUH\H� VRNDUDN�� QDNLW� DNÕPÕQÕ� VDELW� WXWDELOPHNWH� YH� DODFDNODUÕ�
KÕ]ODQGÕUDELOPHNWHGLU��
x�2WHO� RGDODUÕQÕQ� |]HOOLNOHULQL� NRUXPDVÕQÕ� VD÷ODPDNWD�� W�P� KL]PHWOHULQ� \HULQH�
JHWLULOPHVLQGH�|QHPOL�URO�R\QDPDNWDGÕU��
x�dDSUD]� SD]DUODPD� IÕUVDWODUÕ� LOH� PDUNDQÕQ� SD]DUGD� GDKD� ID]OD� \D\ÕOPDVÕQD�
\DUGÕPFÕ�ROPDNWDGÕU��
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x�'HYUH�P�ON�Q� WXUL]P� LúOHWPHOHUL� LúOHWPHOHUL� LOH� HQWHJUDV\RQX� QLWHOLNOL� LQVDQ�
ND\QDNODUÕ� NXOODQÕPÕQÕ� VD÷ODPDNWD� YH� NDUL\HU� JHOLúWLUPH� IÕUVDWODUÕ� VXQDUDN�
X]PDQODúPD�\DUDWPDNWDGÕU��

'HYUH��P�ON��VLVWHPL�LOH�oDOÕúDQ�RWHOOHU�VXQGXNODUÕ�KL]PHWOHUOH�G�ú�N�YH�
\�NVHN�VH]RQ�DUDVÕQGDNL�GROXOXN�IDUNODUÕQÕ� LQGLUPHNWH��RWHOGHNL�NDU�PHUNH]OHUL�
�UHVWRUDQW��EDU��YH�UHNUHDV\RQ�LPNDQODUÕ��JROI��WHQLV�JLEL��LOH�VD÷ODQDQ�JHOLUOHUGH�
DUWÕú�VD÷ODPDNWDGÕU��$\UÕFD�VH]RQOXN�GROXOXN�RUDQÕQÕ�EHOOL�ELU�G�]H\GH�WXWPDNOD�
NDOPD\ÕS��D\QÕ�]DPDQGD�SHUVRQHO�GHYLU�KÕ]ÕQÕ�G�ú�UPHNWH��SHUVRQHOLQ�H÷LWLPLQL�
YH�NDOLWHVLQLQ�L\LOHúWLULOPHVLQL�]RUXQOX�NÕOPDNWDGÕU��7HUU\��������������
� 'HYUH� P�ON� VLVWHPL� WXUL]P� VH]RQXQXQ� X]DPDVÕ�� GROXOXN� RUDQODUÕQÕQ�
\�NVHOPHVL�� �U�Q� NDOLWHVLQLQ� DUWPDVÕ� JLEL� |QHPOL� KXVXVODUGD� WXUL]P� VHNW|U�QH�
NDWNÕGD�EXOXQPDNWDGÕU��

7�UNL\H¶GH�GHYUH�P�ON�VLVWHPL�X\JXOD\DQ� WHUPDO� WXUL]P�LúOHWPHOHUL� LOH�
GL÷HU� WHUPDO� RWHO� LúOHWPHOHULQLQ� WXWXQGXUPD� NDUPDVÕ� � HOHPDQODUÕQD� \|QHOLN�
IDDOL\HWOHULQL� NDUúÕODúWÕUPDN�� GHYUH� P�ON� VLVWHPL� LOH� WXWXQGXUPD� NDUPDVÕ�
HOHPDQODUÕ� DUDVÕQGDNL� LOLúNLQLQ� \|Q�Q�� WHVSLW� HWPH\H� oDOÕúPDN� � EX� oDOÕúPDQÕQ�
DVÕO� QHGHQLQL� ROXúWXUPDNWDGÕU�� %|\OHFH� GHYUH� P�ON� VLVWHPLQLQ� WXWXQGXUPD�
NDUPDVÕ� HOHPDQODUÕ� � �]HULQGH� QH� JLEL� HWNLOHU� \DUDWWÕ÷Õ� YH� EX� HWNLQLQ� LúOHWPH\H�
QDVÕO�\DQVÕGÕ÷Õ�EHOLUOHQPLú�RODFDNWÕU��

7�UNL\H¶GH� WHUPDO� PHUNH]GH� \HU� DODQ� YH� GHYUH� P�ON� VLVWHPL� LOH�
LúOHWPHFLOLN�\DSDQ�VDGHFH���DGHW�WHVLV�EXOXQPDNWD�ROXS����DGHGLQH�XODúÕOPÕú�YH�
DUDúWÕUPD� NDSVDPÕQD� DOÕQPÕúWÕU�� � %X� WHVLVOHUGHQ� �¶L� LúOHWPH\H� DoÕN� ROXS� EX�
LúOHWPHOHUGHQ� �¶�� GHYUH� P�ON� � VLVWHPL�� �¶L� LVH� GHYUH� WDWLO� VLVWHPL� LOH�
oDOÕúPDNWDGÕU�� 'L÷HU� �¶VL� � LVH� KHQ�]� \DWÕUÕP� DúDPDVÕQGD� ROPDVÕQD� UD÷PHQ�
SD]DUODPD� IDDOL\HWOHULQGH� EXOXQGXNODUÕ� YH� J|QGHULOHQ� DQNHW� IRUPODUÕQÕ�
FHYDSODQGÕUGÕNODUÕ� LoLQ� DUDúWÕUPD\D� GDKLO� HGLOPLúWLU�� $\UÕFD� NDUúÕODúWÕUPD�
\DSPDN� �]HUH� ��� DGHW� WHUPDO� RWHO� LúOHWPHVL� DUDúWÕUPD� NDSVDPÕQGD�
GH÷HUOHQGLULOPLúWLU��

.DSOÕFD� E|OJHVLQGH� GHYUH� P�ON� VLVWHPL� X\JXOD\DQ� WHVLVOHUOH� LOJLOL�
EXOJXODU�DQNHW�YH�\�]�\�]H�J|U�úPH�\|QWHPL\OH��WHUPDO�RWHO�LúOHWPHOHUL\OH�LOJLOL��
EXOJXODU� LVH� SRVWD� \ROX\OD� DQNHW� \DSÕODUDN� HOGH� HGLOPLúWLU�� 7HUPDO� RWHO�
|UQHNOHPHVLQGH�7XUL]P�øúOHWPH�%HOJHOL�ELU�� LNL��o��G|UW�YH�EHú�\ÕOGÕ]OÕ�PHYFXW�
���WHVLV�HOH�DOÕQPÕúWÕU��3RVWD\OD�\DSÕODQ�DQNHWOHULQ�JHUL�G|Q�ú�RUDQÕ�\DNODúÕN���
��� RODUDN� JHUoHNOHúPLúWLU�� � +D]ÕUODQDQ� DQNHW� IRUPODUÕ� GROGXUPDOÕ� YH� oRNWDQ�
VHoPHOL� VRUXODUGDQ� ROXúPDNWDGÕU�� � ��� 7HPPX]�� ��� .DVÕP� ����� WDULKOHUL�
DUDVÕQGD� \DSÕOPÕú� RODQ� DQNHWOHU� VRQXFX� GHYUH� P�ON� LúOHWPHOHULQGHQ� GHQ� HOGH�
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HGLOHQ� EXOJXODU� �]HULQGH�GXUXP� DQDOL]L� \DSÕOPÕúWÕU�� 7HUPDO� RWHO� LúOHWPHOHUL� LOH�
LOJLOL� HOGH� HGLOHQ� EXOJXODU� LVH� 6366� LVWDWLVWLN� SURJUDPÕQGD� LúOHQPLú�� oÕNDQ�
VRQXoODUD�NLOúLVHO��\RUXPODU�GD�HNOHQPLúWLU��

����'HYUH��0�ON��6LVWHPL�8\JXOD\DQ�7HUPDO�7XUL]P�øúOHWPHOHULQLQ�6DWÕú�YH�
3D]DUODPD�)DOL\HWOHULQH��øOLúNLQ�%XOJXODU�

'HYUH� P�ON� VLVWHPL� X\JXOD\DQ� WHUPDO� WXUL]P� LúOHWPHOHULQLQ� VDWÕú� YH�
SD]DUODPD� \|QHWLFLOHULQH� \|QHOLN� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� HOGH� HGLOHQ�
EXOJXODU�D\UÕQWÕOÕ�RODUDN��(.��¶GH��VXQXOPDNWD�ROXS���DúD÷ÕGD�|]HWOHQPHNWHGLU��
� 7�UNL\H¶GH� NDSOÕFD� E|OJHVLQGH� � GHYUH� P�ON� VLVWHPL� X\JXOD\DQ� WHUPDO�
WXUL]P� LúOHWPHOHULQGH� RUWDODPD� GROXOXN� RUDQÕ� ������� DUDVÕQGDGÕU�� øúOHWPHOHU�
D÷ÕUOÕNOÕ�RODUDN�VDWÕúODUÕQÕ�LONEDKDU�YH�\D]�D\ODUÕQGD�JHUoHNOHúWLUPHNWHGLUOHU��<D]�
D\ODUÕQGDNL�VDWÕúODUÕQ�DUWPDVÕQGD�NDPX�YH�|]HO�VHNW|U�oDOÕúDQODUÕQÕQ�\ÕOOÕN��FUHWOL�
L]LQ�KDNODUÕQÕ�\D]�G|QHPLQGH�NXOODQPDN�LVWHPHOHUL��LON�YH�RUWD�GHUHFHOL�RNXOODUÕQ�
\LQH�\D]�PHYVLPLQGH�WDWLOH�JLUPHVLQLQ�|QHPOL�HWNL�\DSWÕ÷Õ�EHOLUWLOHELOLU��øONEDKDU�
PHYVLPLQGHNL� VDWÕúODUÕQ� LVH� JHQHOGH� HPHNOL�� VHUEHVW� PHVOHN� VDKLEL� \D� GD�
oDOÕúPD\DQ�NLúLOHUH�\DSÕOPDNWDGÕU��

øúOHWPHOHU�SHúLQDWÕ�G�ú�N�WXWPDNWD��NUHGLOL�VDWÕúODU�\DSDUDN�X]XQ�YDGHOL�
VHoHQHNOHU� VXQDUDN� LNWLVDGL� RODQDNODUÕ� NÕVÕWOÕ� GDU� YH� RUWD� JHOLUOL� W�NHWLFLOHU� LoLQ�
|GHPH�NROD\OÕ÷Õ� VD÷ODPDNWDGÕU�� � øQWHUQHW� LOH� VDWÕú� \DSDQ� LúOHWPH� VD\ÕVÕ�KHP�D]�
KHP� GH� WRSODP� VDWÕúODU� LoLQGHNL� SD\Õ� ��¶L� JHoPHPHNWHGLU�� øúOHWPHOHU�
WXWXQGXUPD�NDUPDVÕ�HODPDQODUÕQGDQ�ELULQFL�VÕUDGD�NLúLVHO�VDWÕú� LNLQFL�VÕUDGD�LVH�
UHNODPD�D÷ÕUOÕN�YHUPHNWHGLU���'HYUH�P�ON�W�NHWLFLOHUL�JHQHOGH�WDYVL\HOHUOH�GHYUH�
P�ON� VDWÕQ� DOGÕNODUÕ�� GROD\ÕVÕ\OD� ³D÷Õ]GDQ� D÷Õ]D� UHNODP´� \DSPDN� VXUHWL\OH�
LúOHWPHQLQ� SD]DUODPD� IDDOL\HWOHULQH� NDWNÕGD� EXOXQPDNWDGÕU�� $\UÕFD� LúOHWPHOHU�
NÕVPHQ� IL\DW� LQGLULPL� KDULFLQGH� GL÷HU� VDWÕú� JHOLúWLUPH� DUDoODUÕQÕ� NXOODQPDGDQ�
GHYUH� P�ON� VDWÕúODUÕQÕ� JHUoHNOHúWLUPHNWHGLUOHU�� %X� LVH� LúOHWPH\H� � ID]OD� ELU�
WXWXQGXUPD� E�WoHVLQH� VDKLS� ROPDGDQ� VDWÕúODUÕQÕ� \DSPD� IÕUVDWÕ� YHUPHNWHGLU��
$QFDN� LúOHWPHQLQ�GHYUH�P�ON� VDWÕúODUÕQGD�|]HOOLNOH� \|QHWLFLOHULQ� \R÷XQ�NLúLVHO�
VDWÕú� oDEDODUÕ� VRQ� GHUHFH� |QHPOL� ROPDNWDGÕU�� � +DONOD� LOLúNLOHU� DoÕVÕQGDQ� LVH�
LúOHWPHOHULQ��GL÷HU�LúOHWPHOHUOH��\DNÕQ�oHYUHVL��Lú�DOHPL��\HUHO�YH�NDPX�NXUXPODUÕ�
YH� VLYLO� WRSOXP� NXUXOXúODUÕ� JLEL� NHVLPOHUH� \|QHOLN� ID]OD� ELU� � IDDOL\HW�
\�U�W�OPHPHNWHGLU�� %DúND� ELU� GH\LúOH� GHYUH� P�ON� X\JXODPDVÕ� W�NHWLFL\H�
VD÷ODGÕ÷Õ� |QHPOL� DYDQWDMODU� LOH� VDWÕú� DúDPDVÕQGD� LúOHWPHQLQ� � WXWXQGXUPD�
oDEDODUÕQD�FLGGL�|Oo�GH�NROD\OÕN�VD÷ODPDNWD�YH�NDWNÕ�\DSPDNWDGÕU��%X�NDWNÕQÕQ�
LVH�LúOHWPHQLQ�VDWÕú�YH�SD]DUODPD�PDOL\HWOHULQL�D]DOWDFD÷Õ�RODVÕGÕU��
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øúOHWPHOHULQ� WXWXQGXUPD�SODQÕQGD�|QFHOLNOL� DPDFÕ� SL\DVDGD�KHQ�]� \HQL�
ROGXNODUÕ� LoLQ�SD]DU�SD\ODUÕQÕ�DUWÕUPDNWÕU��7XWXQGXUPD�IDDOL\HWOHULQGH�GDKD�oRN�
UHNODP� DMDQVÕ� YH� VH\DKDW� DFHQWHOHULQL� NXOODQPDNWDGÕUODU�� øúOHWPHOHU� GDKD� oRN�
W�NHWLFL�YH�oDOÕúDQODUD�\|QHOLN��VDWÕú�JHOLúWLUPH�IDDOL\HWOHULQGH���EXOXQXUNHQ��IL\DW�
LQGLULPL� YH� LNUDPL\H� GD÷ÕWÕPÕ� HQ� oRN� NXOODQÕODQ� VDWÕú� JHOLúWLUPH� DUDFÕ�
ROPDNWDGÕU�� øúOHWPHOHUGH� NLúLVHO� VDWÕú� oDEDODUÕQGD� \|QHWLFLOHULQ� \DQÕVÕUD� VDWÕú�
HODPDQODUÕ�GD�HWNLOLGLU��øúOHWPHOHU�UHNODPODUÕQÕ�JHQHOGH�NHQGL�VDWÕú�YH�SD]DUODPD�
GHSDUWPDQODUÕQD�\DSWÕUPDNWD�ROXS��HQ�|QHPOL�UHNODP�DUDFÕ�RODUDN�WY�YH�UDG\R\X�
NXOODQPDNWDGÕUODU��%X�LVH�W�NHWLFLOHU��]HULQGH�|QHPOL�HWNL�\DUDWÕUNHQ�EX�HWNLQLQ�
WDQÕWPD� YH� ELOJLOHQGLUPH� �]HULQGH� \R÷XQODúWÕ÷Õ� J|U�OP�úW�U�� øúOHWPHOHU� LPDM�
ROXúWXUPDGD� HQ� oRN� UHVLP� YH� IRWR÷UDIODU� LOH� oHúLWOL� RUJDQL]DV\RQODUGDQ�
\DUDUODQPDNWDGÕU��

��� 7HUPDO� 2WHO� øúOHWPHOHULQLQ� 6DWÕú� YH� 3D]DUODPD� )DDOL\HWOHULQH� � øOLúNLQ��
%XOJXODU�

7HUPDO� RWHO� LúOHWPHOHULQLQ� VDWÕú� YH� SD]DUODPD� \|QHWLFLOHULQH� \|QHOLN�
\DSÕODQ� DQNHW� oDOÕúPDVÕQGD� HOGH� HGLOHQ� EXOJXODU� D\UÕQWÕOÕ� RODUDN� � (.� �¶GH��
VXQXOPDNWD�ROXS���DúD÷ÕGD�|]HWOHQPHNWHGLU��

$UDúWÕUPD� NDSVDPÕQGD� GH÷HUOHQGLULOHQ� � 7XUL]P� øúOHWPH�%HOJHOL� WHUPDO�
RWHO�LúOHOWPHOHUL���JUXED�D\UÕOPÕú�ROXS�DúD÷ÕGD�EX�JUXSODU�EHOLUWLOPLúWLU���

����JUXS��%LU��LNL�YH��o�\ÕOGÕ]OÕ�WHUPDO�RWHOOHU���
���JUXS��'|UW�YH�EHú�\ÕOGÕ]OÕ�WHUPDO�RWHOOHU���
%XQD�J|UH�WDEOR���DúD÷ÕGDNL�JLEL�|]HWOHQHELOLU��+HU�LNL�JUXS�LúOHWPHOHUGH�

GH� LQWHUQHW� VDWÕú� RUDQODUÕ� ROGXNoD� G�ú�N�G�]H\GH� ROPDNOD� ELUOLNWH� ELULQFL� JUXS�
LúOHWPHOHULQ� \ÕOOÕN� GROXOXN� YH� LQWHUQHW� VDWÕú� RUDQODUÕ� LNLQFL� JUXED� J|UH� GDKD�
G�ú�NW�U�� <LQH� KHU� LNL� JUXS� LúOHWPHOHUGH� GH� WXWXQGXUPDGD� HVDV� DPDo� SD]DU�
SD\ÕQÕ� DUWÕUPDN� ROXS�� DUDFÕ� NXUXP�RODUDN� VH\DKDW� DFHQWDVÕ� NXOODQÕOPDNWD�� VDWÕú�
JHOLúWLUPH� DUDoODUÕQGDQ� W�NHWLFLOHUH� \|QHOLN� RODUDN� IL\DW� LQGLULPL� \DSÕOPDNWD��
DUDFÕODUD� \|QHOLN� RODUDN� IXDU� YH� VHUJLOHU� |Q� SODQGD� WXWXOPDNWD�� oDOÕúDQODUD�
\|QHOLN�RODUDN�GD� LNUDPL\H�YH�SULP�YHULOPHNWHGLU��.LúLVHO� VDWÕú� IDDOL\HWL� LNLQFL�
JUXS� LúOHWPHOHUGH� GDKD� oRN� \|QHWLFLOHULQ� oDEDVÕ�� ELULQFL� JUXS� LúOHWPHOHUGH� LVH�
LúOHWPHQLQ� W�P� VDWÕú� J�F�� LOH� \DSÕOPDNWDGÕU�� %LULQFL� JUXS� LúOHWPHOHU� GDKD� oRN�
\XUWLoL�LNLQFL�JUXS�LúOHWPHOHU��LVH�KHP�\XUWLoL�KHP�GH�\XUWGÕúÕ�UHNODP�\DSPDNWD�
ROXS� LNLQFL� JUXS� LúOHWPHOHUGH� UHNODP� IDDOL\HWOHUL� oR÷XQOXNOD� NHQGL� SD]DUODPD�
GHSDUWPDQODUÕ� WDUDIÕQGDQ� \DSÕOPDNWDGÕU�� +HU� LNL� JUXS� LúOHWPHOHU� LoLQ� HQ� oRN�
NXOODQÕODQ� UHNODP� DUDFÕ� JD]HWH� YH� GHUJLOHU� ROXS�� LNLQFL� VÕUD\Õ� � WY� YH� UDG\RODU�
L]OHPHNWHGLU�� %LULQFL� JUXSWDNL� LúOHWPHOHULQ� UHNODPODU� LOH� W�NHWLFLOHU� �]HULQGH��
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EÕUDNPDN�LVWHGL÷L�HWNL�WDQÕWPD�ROXUNHQ�LNLQLFL�JUXSWDNL�LúOHWPHOHU�LoLQ�EÕUDNÕOPDN�
LVWHQHQ� HWNL� ELOJLOHQGLUPH� YH� WDWQÕWPD� D÷ÕUOÕNOÕ� ROPXúWXU�� +HU� LNL� JUXS�
LúOHWPHOHUGH�NXOODQÕODQ�GX\XUXP�IDDOL\HWL�UHVLP�YH�IRWR÷UDI�ROPXúWXU��

$UDúWÕUPDGD� ELULQFL� YH� LNLQFL� JUXS� WHUPDO� RWHO� LúOHWPHOHULQLQ� VWDW�V���
GROXOXN�RUDQÕ�YH�SD]DUODPD�DoÕVÕQGDQ�WXWXQGXUPD�NDUPDVÕ�HODPDQODUÕ�DUDVÕQGDNL�
LOLúNL� LQFHOHQPHN� LVWHQPLúWLU�� %X� LOLúNLQLQ� EHOLUOHQPHVL� DoÕVÕQGDQ� � DúD÷ÕGDNL�
oDSUD]�WDEORODUD�\HU�YHULOPHVL�X\JXQ�J|U�OP�úW�U��
���������������������

7DEOR����7HUPDO�2WHO�øúOHWPHOHULQGH��<ÕOGÕ]�6D\ÕVÕ����<ÕOOÕN�'ROXOXN�2UDQÕ�YH�6DWÕú�
*HOLúWLUPH��$UDVÕQGDNL�øOLúNL\H�<|QHOLN�dDSUD]�7DEOR�

�
7RSODP�<ÕOGÕ]�VD\ÕVÕ� ��'ROXOXN�RUDQÕ� 6D\Õ� 6DWÕú�JHOLúWLUPH�

LoLQGHNL�\�]GH�
6D\Õ� <�]GH�

������� �� ������� ����� �������%LU�LNL�YH��F�
\ÕOGÕ]OÕ�RWHOOHU� �����������7RSODP� �� ������� �� �������

������� �� ������ �� ������
������� �� ������ �� ������

����YH�GDKD�ID]OD� �� ������ �� ������
�
�

'|UW�YH�EHú�
\ÕOGÕ]OÕ�RWHOOHU� 7RSODP� �� ������� �� �������

7DEOR� �¶H� J|UH� � ELULQFL� JUXS� WHUPDO� RWHO� LúOHWPHOHUL� DUDVÕQGD� �������
GROXOXN�RUDQÕQD�VDKLS����RWHO��LNLQFL�JUXS�RWHO� LúOHWPHOHUL�DUDVÕQGD�LVH����������
��������YH�����YH�GDKD�ID]OD�GROXOXN�RUDQODUÕQD�VDKLS�WRSODP���LúOHWPH�VDWÕú�
JHOLúWLUPH�IDDOL\HWL�X\JXODPDNWDGÕU��
������

7DEOR����7HUPDO�2WHO�øúOHWPHOHULQGH��<ÕOGÕ]�6D\ÕVÕ����<ÕOOÕN�'ROXOXN�2UDQÕ�9H��������������
5HNODP�$UDVÕQGDNL�øOLúNL\H�<|QHOLN�dDSUD]�7DEOR�

�
7RSODP�<ÕOGÕ]�VD\ÕVÕ� ��'ROXOXN�RUDQÕ� 6D\Õ� �5HNODP�LoLQGHNL�

\�]GH�
6D\Õ� <�]GH�

����YH�GDKD�D]� �� ������ ����� ������
������� �� ������� �� �������
������� �� ������� �� �������

��
��%LU�LNL�YH��F�
��\ÕOGÕ]OÕ�RWHOOHU�

�����������7RSODP� �� ������� �� �������
������� �� ������ �� ������
������� �� ������� �� �������
������� �� ������ �� ������

�
��'|UW�YH�EHú�
\ÕOGÕ]OÕ�RWHOOHU�

7RSODP� �� ������� �� �������
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�������������7DEOR� �¶\H� J|UH� � ELULQFL�JUXS� WHUPDO� RWHO� LúOHWPHOHUL� DUDVÕQGD�����YH�
GDKD� D]�� ������� YH� ������� GROXOXN� RUDQÕQD� VDKLS� � �� RWHO� \XUWLoL� UHNODP�
YHULUNHQ�� LNLQFL�JUXS�RWHO� LúOHWPHOHUL� DUDVÕQGD� LVH����������������YH���������
GROXOXN� RUDQODUÕQD� VDKLS� WRSODP��� LúOHWPH� JHUHN� \XUWLoL� JHUHN� \XUWGÕúÕ� UHNODP�
IDDOL\HWL�\DSPDNWDGÕU��
�
7DEOR����7HUPDO�2WHO�øúOHWPHOHULQGH��<ÕOGÕ]�6D\ÕVÕ����<ÕOOÕN�'ROXOXN�2UDQÕ�9H���+DONOD�

øOLúNLOHU�9H�'X\XUXP�$UDVÕQGDNL���øOLúNL\H�<|QHOLN�dDSUD]�7DEOR�
�

7RSODP�<ÕOGÕ]�VD\ÕVÕ� ��'ROXOXN�RUDQÕ� 6D\Õ� +DONOD�LOLúNLOHU�
�YH�GX\XUXP�
LoLQGHNL�\�]GH�

6D\Õ� <�]GH�
����YH�GDKD�D]� �� ������� ����� ���������%LU�LNL�YH��F�

��\ÕOGÕ]OÕ�RWHOOHU� �����������7RSODP� �� ������� ����� �������
������� �� ������� �� �������
������� �� ������ �� ������

�
��'|UW�YH�EHú�
\ÕOGÕ]OÕ�RWHOOHU� 7RSODP� �� ������� �� �������

�
7DEOR� �¶H� J|UH� � ELULQFL� JUXS� WHUPDO� RWHO� LúOHWPHOHUL� DUDVÕQGD����� YH�

GDKD�D]�GROXOXN�RUDQÕQD�VDKLS� ���RWHO�� LNLQFL�JUXS�RWHO� LúOHWPHOHUL�DUDVÕQGD� LVH��
�������YH���������GROXOXN�RUDQODUÕQD�VDKLS�WRSODP���LúOHWPH��KDONOD�LOLúNLOHU�
YH�GX\XUXP�IDDOL\HWL�\DSPDNWDGÕU��

7DEOR����7HUPDO�2WHO�øúOHWPHOHULQGH�<ÕOGÕ]�6D\ÕVÕ��<ÕOOÕN�'ROXOXN�2UDQÕ�9H�������������
.LúLVHO�6DWÕú��$UDVÕQGDNL�øOLúNL\H�<|QHOLN�dDSUD]�7DEOR�

�
7RSODP�<ÕOGÕ]�VD\ÕVÕ� ��'ROXOXN�RUDQÕ� 6D\Õ� .LúLVHO�VDWÕú�

LoLQGHNL�\�]GH�
6D\Õ� <�]GH�

������� �� ������� �� �������
������� �� ������ �� ������

��%LU�LNL�YH��F�
��\ÕOGÕ]OÕ�RWHOOHU�
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����YH�GDKD�D]� �� ������ ����� ������
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�
��'|UW�YH�EHú�
\ÕOGÕ]OÕ�RWHOOHU�

7RSODP� �� ������� �� �������
7DEOR��¶H�J|UH��ELULQFL�JUXS�WHUPDO�RWHO�LúOHWPHOHUL�DUDVÕQGD��������YH�

��������GROXOXN�RUDQÕQD�VDKLS����RWHO��LNLQFL�JUXS�RWHO�LúOHWPHOHUL�DUDVÕQGD�LVH��
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����YH�GDKD�D]�����������������YH���������GROXOXN�RUDQODUÕQD�VDKLS�WRSODP�
��LúOHWPH��NLúLVHO�VDWÕú�IDDOL\HWL�\DSPDNWDGÕU��

���6RQXo�YH�gQHULOHU�
'HYUH�WDWLO�GDKD�oRN�WXUL]P�W�NHWLFLOL÷L�NRQXPXQGD�LNHQ�GHYUH�P�ON�LVH�

LNLQFL�NRQXW�DQODPÕQGD�ELUU�\DWÕUÕP�J|U�Q�P�QGHGLU��'HYUH�P�ON�YH�GHYUH�WDWLO�
|QFHOLNOH��JHOHFH÷H� LOLúNLQ� WDWLO�RODQD÷Õ� VD÷ODPDN� LoLQ� VDWÕQ�DOÕQPDOÕGÕU��d�QN��
KHU� WHVLV� D\UÕ� |]HOOLNOHU� WDúÕPDNWD�� WHNUDU� VDWÕOPD� GH÷HUL� LVH� NXUXOXú� \HULQH��
ED÷ÕPVÕ]� E|O�P�Q� E�\�NO�÷�QH�� NDOLWHVLQH�� VXQGX÷X� KL]PHWOHUH�� GHYUHQLQ�
LoLQGH� EXOXQGX÷X� VH]RQD�� DU]� YH� WDOHEH�� \DVDO� P�ONL\HW� úHNOLQH�� NXOODQÕP�
V�UHVLQLQ� GXUXPX� JLEL� SHN� oRN� HWNHQH� ED÷OÕGÕU�� .DOGÕ� NL�� EXJ�Q� oRN� oHúLWOL�
GLOLPOHUH�D\UÕOPÕú�ELU�SD]DU�\DSÕVÕ�YDUGÕU�YH�GHYUH�WDWLOLQ�\HQLGHQ�DOÕQÕS�VDWÕOGÕ÷Õ�
PHUNH]�GXUXPXQGD�ELU�SD]DU�\HUL��PHYFXW�GH÷LOGLU��*HQHOOLNOH�W�P�\HQLGHQ�VDWÕú�
LúOHPOHUL�QDNLW�RODUDN�DOÕFÕ�YH�VDWÕFÕ�DUDVÕQGD�SD]DUOÕN�GHVWHNOL�\DSÕOPDNWDGÕU��

7HUPDO� RWHO� LúOHWPHOHUL� VSHVLILN� W�UGH� RODQ� WHUPDO� �U�QH�GD\DOÕ�KL]PHW�
YHUGL÷L� LoLQ� JHQHOGH� W�NHWLFLOHU� DoÕVÕQGDQ� ROGXNoD� PDOL\HWOLGLU�� 7�UNL\H¶GH�
6RV\DO� *�YHQOLN� NXUXPODUÕQÕQ� WHUPDO� WHGDYL� YH� VD÷OÕ÷Õ� NRUXPD� DPDoOÕ� RODUDN�
WHUPDO� WHVLVOHUGH� \DSÕODQ� KDUFDPDODUÕQ� WDPDPÕQÕ� \D� GD� ELU� NÕVPÕQÕ�
NDUúÕOD\DPDPDNWDGÕU�� 6RQXoWD� � \ÕO� ER\X� DoÕN� RODQ� EX� LúOHWPHOHULQ� \ÕOOÕN��
RUWDODPD�GROXOXN�RUDQODUÕ�G�ú�N�NDOPDNWDGÕU��(�WLFDUHW�X\JXODPDODUÕ�WHUPDO��U�Q�
SD]DUODPDVÕQGD� ROGXNoD� D]� ROXS�� LúOHWPHOHU� VDWÕú� YH� SD]DUODPD� oDEDODUÕQGD� HQ�
oRN�VDWÕú�JHOLúWLUPH�WHNQLNOHULQL�NXOODQPDNWDGÕUODU��

%LU� GL÷HU� |QHPOL� VRQXo� LVH� GROXOXN� RUDQODUÕ� GL÷HUOHULQH� J|UH� GDKD�
\�NVHN�RODQ��G|UW�YH�EHú�\ÕOGÕ]OÕ�WHVLVOHU��WXWXQGXUPD�NDUPDVÕ�HODPDQODUÕQÕ�GL÷HU�
G�ú�N�\ÕOGÕ]OÕ�RWHOOHUH�J|UH�GDKD�oRN�NXOODQPDNWDGÕUODU���

�.DSOÕFD� E|OJHVLQGHNL� GHYUH� P�ON� LúOHPHOHUL� LNWLVDGL� RODQDNODUÕ� NÕVÕWOÕ�
W�NHWLFLOHU�DoÕVÕQGDQ��VRV\DO�WXUL]P�LúOHYL�J|UPHNWHGLU��7HUPDO�RWHO�LúOHWPHOHULQH�
J|UH��GHYUH�P�ON� VLVWHPL� LúOHWPHOHULQ� \ÕO� ER\XQFD�RUWDODPD�GROXOXN�RUDQODUÕQÕ��
YH�LúOHWPHOHULQ��WHUPDO��U�Q�VDWÕúODUÕQÕ�DUWÕUPDNWDGÕU��7HUPDO�RWHO�LúOHWPHOHULQGH�
WXWXQGXUPD� IDDOL\HWOHUL� YH� GROD\ÕVÕ� LOH� WXWXQGXUPD� E�WoHVL� GHYUH�P�ON� VLVWHPL�
X\JXOD\DQ� GL÷HU� LúOHWPHOHUGHQ� � GDKD� ID]OD� ROPDNWDGÕU�� 'L÷HU� WDUDIWDQ� NDSOÕFD�
E|OJHVLQGH� GHYUH� P�ON� VLVWHPL� X\JXODPDVÕQÕQ� W�NHWLFL\H� VD÷ODGÕ÷Õ� DYDQWDMODU�
LúOHWPHQLQ� VDWÕú� YH� SD]DUODPD� oDEDODUÕ� NDSVDPÕQGD� DYDQWDMD� G|Q�úHUHN�
LúOHWPHQLQ��SD]DUODPD�IDDOL\HWOHULQL�ROXPOX�\|QGH�HWNLOHPHNWHGLU��d�QN���GDKD�
|QFH� GR\XP� VD÷ODPÕú� W�NHWLFLOHULQ� � WDYVL\HOHUL� GR÷UXOWXVXQGD� D÷Õ]GDQ� D÷Õ]D��
UHNODP� VD\HVLQGH� ELOJLOHQGLULOHQ� SRWDQVL\HO� � W�NHWLFLOHU� � LúOHWPH� DoÕVÕQGDQ� ILLOL�
W�NHWLFL� ROPD\D� KD]ÕU� NLWOH� JLELGLU�� %X� LVH� LúOHWPHOHULQ� � VDWÕú� YH� SD]DUODPD�
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IDDOL\HWOHULQL� NROD\ODúWÕUPDNWD� KDWWD� SD]DUODPD� PDOL\HWOHULQL� D]DOWÕFÕ� HWNL�
\DSPDNWDGÕU��

6800$5<�
�� +HDOWK� WRXULVP� FRXOG� QRW� EHHQ� HQRXJK� GHYHORSHG� LQ� VSLWH� RI� PDQ\�
WKHUPDO� UHVRXUFHV� LQ� 7XUNH\�� 0DUNHWLQJ� RI� 7KHUPDO� SURGXFW� � RIIHUV� PDQ\�
RSSRUWXQLWLHV� LQ� 7XUNH\� VXFK� DV�� FRQWULEXWLRQ� GRPHVWLF� WRXULVP� GXH� WR��
H[WHQGLQJ� WRXULVP� WR� WZHOYH� PRQWKV� DQG� ERWK� FLWL]HQV� DQG� (XURSHDQ� VHQLRU�
WRXULVW�� ,Q� WKLV�VWXG\�� �SURPRWLRQ�DFWLYLWLHV�RI� WKHUPDO� WRXULVP�RSHUDWRUV�ZKLFK�
PDUNHW�WKHUPDO�SURGXFW�E\��XVLQJ�WLPHVKDUH��SURSHUW\�RZPHUVKLS��DW�VSD�FHQWHUV��
DQG�RWKHU�WKHUPDO�KRWHO�RSHUDWRUV�LV�FRPSDUHG�ZLWK�HDFK�RWKHUV�DQG�VWUHVVHG�WKH�
SUREDEOH�DIIHFWV�RI�WLPVKDUH�DSSOLFDWLRQV�WR�WKH�RSHUDWRUV�DV�D�PDUNHWLQJ�WRRO�RI�
WKHUPDO�SURGXFW�

.$<1$.d$�
.$63$5��&ODXGH���������³$�QHZ�/HDVH�2Q�/LIH�)RU�6SD�DQG�+HDOWK�7RXULVP´��

$QQDOV�RI�7RXULVP�5HVHDUFK�������������������
'858.$/�� +DOXN�� �(NLP� �����0DUW� ������� � ³7�UNL\H¶QLQ� ERúD� DNDQ� VXODUÕ�

�����7XUL]PGH�9L]\RQ��<ÕO����6D\Õ����øVWDQEXO���
6:((1(<��-RKQ�)����������³7LPHVKDUH�LQGXVWU\�RIIHUV�H[SDQGHG�RSSRUWXQLWLHV�

WR�KRWHOV´��+RWHO	�0RWHO�0DQDJHPHQW����������������
7(55<�� *DU\� $�� �������� ³5HVRUW� 7LPHVKDULQJ�&RPLQJ� RI� $JH´�� 7RXULVP�
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