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(5Ζ&ȇLQ�WHPHO�DPD©ODUóQGDQ�ELUL�GH��©RFXNODUóQ�YH�JHQ©OHULQ�\HU�
DOGóNODUó�DUDġWóUPDODUó�ġHNLOOHQGLUHQ�¸\N¾OHULQ��GHQH\LPOHULQ��HWLN�

PHVHOHOHULQ�YH�GX\DUOóOóNODUóQ�¸áUHQLOPHVL�YH�SD\ODġóOPDVóGóU��
%XUDGD�\HU�DODQ�¸UQHN�GXUXPODU��DUDġWóUPDFóODUóQ�NHQGL�V¸]OHUL\OH�

\DSWóNODUó�NDWNóODUGóU�YH�DPD©ODQDQ�GD�NDUġóODġDELOHFHNOHUL�GDKD�
]RUOX�YH�WDUWóġPDOó�HWLN�NRQXODUGD�EDġND�DUDġWóUPDFóODUD�\DUGóPFó�

ROPDNWóU���HġLWOL�XOXVODUDUDVó�EDáODPODUGDQ�YH�IDUNOó�DUDġWóUPD�
SDUDGLJPDODUóQGDQ�GHUOHQHQ�EX�¸UQHN�GXUXPODU��HWLN�G¾ġ¾QFH\L�

JHOLġWLUPHGH�YH�©RFXNODUOD�\DSóODQ�DUDġWóUPDODUGD�HWLN�X\JXODPDODUó�
L\LOHġWLUPHGH�EDġYXUXODELOHFHN�V¾UH©OHUH�óġóN�WXWPDN�¾]HUH�

NXOODQóOPóġWóU��$UDġWóUPDFóODUGDQ�EHNOHQHQ��EX�¸UQHN�GXUXPODUó��NHQGL�
GHQH\LPOHUL�YH�EDáODPODUó�©HU©HYHVLQGH�GLNNDWH�DOPDODUóGóU��
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�UQHN�GXUXP�����$NUDQ�DUDġWóUPDVó�YH�HY�EDNóPóQGD�RODQ�YH�HY�
EDNóPóQGDQ�D\UóODQ�JHQ©OHU�

$UND�SODQ�EDáODPó�

%DNóP��QHPOLGLU��'HáLġLP�=DPDQó��(áLWLP�YH�%HFHULOHU�%¸O¾P¾��������HY�Góġó�
EDNóPGD�EXOXQDQ�\D�GD�EXUDGDQ�D\UóODQ�©RFXNODUOD�JHQHO�Q¾IXV�L©LQGHNL�GLáHU�
DNUDQODUó� DUDVóQGDNL� EDġDUó� G¾]H\L� IDUNóQó� NDSDWPDQóQ� ¸QHPLQL� EHOLUOHPLġWL��
5LJKW�%&DUHG�� �EDNóOPD� KDNNó�� �� SLORW� ¸O©HNWH� JHU©HNOHġWLULOHQ� JLULġLPOHUGHQ�
ELUL\GL� YH�EDNóP�DOWóQGDNL�G¸QHPGHQ�EDáóPVó]� \DġDPD�JH©Lġ� \DSDQ�JHQ©OHU�
L©LQ� GDKD� L\L� VRQX©ODU� HOGH� HGLOPHVLQL� KHGHȵL\RUGX�� 3LORW� ©DOóġPD� DġDáóGDNL�
LONHOHUL�WHPHO�DOPóġWó��

ȏ� *HQ©OHUGHQ� ��� \DġóQD� JHOLQFH\H� NDGDU� EDNóPGDQ� D\UóOPDODUó�
EHNOHQPHPHOLGLU��

ȏ� %DNóPGDQ� D\UóOPDGDQ� ¸QFH� DOóQDQ� NDUDUODUGD� GDKD� ID]OD� V¸]� VDKLEL�
ROPDOóGóUODU�

ȏ� %DáóPVó]�ELU�\DġDPD�JHUHNWLáL�JLEL�KD]óUODQPDOóGóUODU��

/RXJKERURXJK��QLYHUVLWHVL��RFXN�YH�$LOH�$UDġWóUPDODUó�0HUNH]L��8OXVDO�%DNóP�
'DQóġPDQOóáó�+L]PHWOHUL��1&$6��LOH�ELUOLNWH�JHQ©OHULQ�GHáHUOHQGLUPH�V¾UHFLQH�
DNWLI� NDWóOóPóQó� VDáODPDN� ¾]HUH� DNUDQ� DUDġWóUPDVó� \¸QWHPLQL� EHQLPVHGL��
%X� \¸QWHP�� EDNóP� J¸UPH� GHQH\LPL� RODQ� JHQ©OHULQ�� DUDġWóUPD� DUD©ODUóQóQ�
JHOLġWLULOPHVLQGHQ�DQDOL]H�YH�EXOJXODUóQ�NDáóGD�G¸N¾OPHVLQH�NDGDU�DUDġWóUPDQóQ�
KHU�DODQóQGD�\HU�DOPDODUó�L©LQ�HáLWLOPHOHULQL�YH�GHVWHNOHQPHOHULQL�̧ QJ¸U¾\RUGX��
�EDNóQó]��(GZDUGV��������0XQUR�HW�DO���������0XQUR�HW�DO���������8OXVDO�%DNóP�
'DQóġPD�+L]PHWOHUL�YH�626��RFXN�.¸\OHUL��������� Ο\L�\¸QHWLOPHVL�KDOLQGH�EX�
\DNODġóP� NDWóODQODUó� J¾©O¾� NóODELOLU� YH� JHQ©OHUH� ©RFXN� UHIDKó� SROLWLNDODUóQD� YH�
X\JXODPDODUóQD� JLUGL� VDáODPD� IóUVDWó� WDQó\DELOLU�� %XQXQOD� ELUOLNWH� ELUWDNóP�
HWLN� PHVHOHOHUL� GH� J¾QGHPH� JHWLULU�� JHUHN� NDWóOóPFóODUóQ� JHUHNVH� DNUDQ�
DUDġWóUPDFóODUóQ�J¾YHQOLáL�¾]HULQGH�WLWL]OLNOH�G¾ġ¾Q¾OPHVL�JHUHNLU��

(WLN�J¸UHY�

5LJKW�%&DUHG�� GHáHUOHQGLUPHVLQLQ� ELU� SDU©DVó� RODUDN� HY� Góġó� EDNóP� DOWóQGD�
RODQ� YH� EX� EDNóPGDQ� D\UóODQ� ©RFXNODUD� ELU� DQNHW� GROGXUPD� ©DáUóVó� \DSóOGó��
.HQGLOHULQH� LNL� VH©HQHN� VXQXOGX�� %X� LġOHPL� EDáóPVó]� RODUDN� \DSDELOHFHNOHUL�
JLEL��RQOLQH�\D�GD�©óNWó�¾]HULQGHQ��ELU�DNUDQ�DUDġWóUPDFó\OD�ELUOLNWH�WHOHIRQGDQ�
J¸U¾ġPHVL�LOH�GH�\DSDELOLUOHUGL��%LU�WHOHIRQ�J¸U¾ġPHVL�VóUDVóQGD�NDWóOóPFóODUGDQ�
ELUL� DNUDQ� DUDġWóUPDFó\D� \¸QHOLN� X\JXQVX]� FLQVHO� LPDODUGD� EXOXQGX�� %XQXQ�
¾]HULQH� DNUDQ� DUDġWóUPDFó� GD� WHOHIRQ� J¸U¾ġPHVLQL� VRQODQGóUGó�� �]HULQGH�
DQODġPD\D� YDUóOPóġ� SURWRNROOHU� GRáUXOWXVXQGD� \HUHO� \HWNLOLOHUGHQ� ELULQH�
GXUXP�KDNNóQGD�ELOJL�YHULOGL��'HVWHN�J¸UHYOLVL�DUDġWóUPD�HNLELQGHQ�ELU�¾\H\OH�
WHPDVD�JH©WL�YH�EX�X\JXQVX]�LPDODUGD�EXOXQDQ�NDWóOóPFóQóQ�\HUHO�\HWNLOLVLQLQ�
EX�NRQXGD�ELOJLOHQGLULOPHVLQL�¸QHUGL��%LOJL\H�GD\DOó�RQD\�V¾UHFLQGH�¸]HWOHQHQ�
PDKUHPL\HW�VóQóUODUó�NRQXVXQGD�ġ¸\OH�GHQL\RUGX��

ΟVWLVQDL� GXUXPODUGD� DQRQLPOLN� YH� PDKUHPL\HW� NXUDOóQóQ� J¸]HWLOPHPHVL�
JHUHNLU���UQHáLQ�ELU�©RFXáXQ�ELU�EDġNDVó�WDUDIóQGDQ�LQFLWLOPHVL�JLEL�ELU�GXUXP�
V¸]�NRQXVX\OD�EX�\ROD�EDġYXUXOPDVó�JHUHNLU��%¸\OH�GXUXPODUGD�EDġND�ELU�\HULQ�
\HWNLOL� PHUFLLQLQ� WDYVL\HVLQH� EDġYXUXOXU�� \HWNLOL� PHUFL� GH� VRV\DO� ©DOóġPDFó\ó�
EX�NRQXGD�ELOJLOHQGLUPH�JHUHáL�ROXS�ROPDGóáó�NRQXVXQGD�DUDġWóUPD�HNLELQH�
WDYVL\HVLQL�LOHWLU��
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$NUDQ� DUDġWóUPDFó� EX� ROD\� QHGHQL\OH� FLGGL� ELU� VDUVóQWó� \DġDPDPóġWó� YH�
DUDġWóUPD� HNLELQLQ� J¸U¾ġ¾� GH� RUWDGD� PDKUHPL\HWH� VRQ� YHULS� EX� ELOJL\L�
D©óNODPD\ó� JHUHNWLUHFHN� DáóUOóNWD� ELU� GXUXP� ROPDGóáó� \¸Q¾QGH\GL�� 'DKDVó��
V¸]OHQHQ�V¸]OHU��LOJLOL�NLġL�HY�Góġó�EDNóPGD�ROPDPóġ�ROVD\Gó�KDUHNHWH�JH©LOPHVLQL�
JHUHNWLUPH\HFHNWL�� 'HVWHN� J¸UHYOLVL�� V¸\OHQHQ� V¸]OHU� EHOLUOL� ELU� GDYUDQóġ�
NDOóEóQó�\DQVóWó\RU�RODELOHFHáL�L©LQ�EX�NDQóGD�GHáLOGL��2QD�J¸UH�\HUHO�\HWNLOLQLQ�
ELOJLOHQGLULOPHVL� JHUHNL\RUGX�� %¸\OHFH� LOJLOL� PHUFL� NRQX\D� LOLġNLQ� ¸QOHPOHU�
DODELOLU��NRQX\X�LOJLOL�JHQ©OH�J¸U¾ġHELOLUGL��

<DSóODQ�WHUFLKOHU�

'HVWHN� J¸UHYOLVL� YH� DUDġWóUPD� HNLEL� L]OHQHELOHFHN� HQ� L\L� \RO� NRQXVXQGD� WDP�
ELU� J¸U¾ġ� ELUOLáLQH� YDUDPDGóáó� L©LQ�� GHáHUOHQGLUPH� L©LQGH� GRáUXGDQ� \HU�
DOPD\DQ��&&)5�SURWRNROOHUL�JHUHáLQFH��\HUHO�ELU�PHUFLLQ�¾VW�G¾]H\�\¸QHWLFLVL�
NRQXPXQGD�RODQ�ELU�NLġLGHQ�WDYVL\H�DOóQPDVó�NDUDUODġWóUóOGó��%X�EDáóPVó]�¾VW�
G¾]H\� \¸QHWLFL�� ROD\óQ� EX� PDKUHPL\HW� LKODOLQL� ]RUXQOX� NóODFDN� ¸O©¾GH� FLGGL�
ROPDGóáó� JHUHN©HVL\OH� DUDġWóUPD� NDWóOóPFóVó\OD� LOJLOHQHQ� VRV\DO� ©DOóġPDFó\D�
EDġYXUPDQóQ�JHUHNOL�ROPDGóáó�WDYVL\HVLQGH�EXOXQGX��'HVWHN�J¸UHYOLVL�EX�NDUDU�
NRQXVXQGD�ELOJLOHQGLULOGL�YH�EXQX�NHQGLVL�GH�NDEXO�HWWL��

.HQGLQL]H�VRUXODU�G¾ġ¾QFHOHU�

ȏ� .DWóOóPFó�YH��DNUDQ��DUDġWóUPDFó�J¾YHQOLáL�DUDġWóUPD�V¾UHVL�ER\XQFD�ELULQFL�
GHUHFHGH�¸QHP�YHULOHFHN�KXVXV�ROPDOóGóU�

ȏ� �RFXNODUóQ�HY�Góġó�EDNóPOD�LOJLOL�GHQH\LPOHULQL�HOH�DODQ�DUDġWóUPDODU�ELUWDNóP�
KDVVDV�NRQXODUó�J¾QGHPH�JHWLUHELOLU�YH�JHQ©OHULQ�GHVWHáH�XODġDELOHFHNOHUL�
VLVWHPOHULQ�GHYUH\H�VRNXOPDVó�JHUHNLU�

ȏ� +D]óUOóN�� HáLWLP� YH� V¾UHNOL� GHVWHN� DNUDQ� DUDġWóUPD� SURMHOHULQLQ� EDġDUó\OD�
WDPDPODQPDVó�D©óVóQGDQ�E¾\¾N�¸QHP�WDġóU�

ȏ� *¾©� GXUXPGDNL� NHVLPOHUOH� \DSóODQ� DUDġWóUPDODUGD� WDUDȵDUóQ� UROOHULQL� YH�
VRUXPOXOXNODUóQó�D©óNWD�RUWD\D�NR\DQ�SURWRNROOHU�\DSóOPDOóGóU�

ȏ� Ȋ$NVLQL� JHUHNWLUHFHN� D©óN� YH� DáóU� EDVDQ� JHUHN©HOHU� ROPDGóáó� V¾UHFH�
PDKUHPL\HW�NRUXQPDOóGóUȋ��ΟQJLOL]�6RV\RORML�'HUQHáL��������V�����%LOJLOHULQ�QH�
]DPDQ�D©óN�HGLOHFHáLQH�LOLġNLQ�GHáHUOHQGLUPHOHU�IDUNOóODġDELOLU��0DKUHPL\HW�
VóQóUODUóQóQ� W¾P� WDUDȵDUD� QHW� RODUDN� DQODWóOPDVó� YH� J¸U¾ġ� IDUNOóOóNODUóQóQ�
]DPDQóQGD� ©¸]¾PH� EDáODQPDVóQó� VDáOD\DFDN� PHNDQL]PDODUóQ� GHYUHGH�
ROPDVó�¸QHPOLGLU�

ȏ� *¾©�GXUXPGDNL�©RFXNODUOD�VDáOóNOó�ELU�DUDġWóUPD�JHU©HNOHġWLUHELOPHN�L©LQ�YH�
RQODUóQ�̧ YVHOHQPHPHOHULQL�VDáOD\DELOPHN�L©LQ��RUDGDNL�J¸UHYOL�RODQ��RQODUGDQ�
VRUXPOX�NLġLOHUOH��G¾]HQOL�J¸UG¾á¾�\DSPDQóQ�¸QHUL�"""��RNXQDPDGó�
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5HIHUDQVODU

%ULWLVK�6RFLRORJLFDO�$VVRFLDWLRQ����������6WDWHPHQW�RI�(WKLFDO�3UDFWLFH��'XUKDP��
%ULWLVK�6RFLRORJLFDO�$VVRFLDWLRQ�

'HSDUWPHQW�IRU�(GXFDWLRQ�DQG�6NLOOV����������&DUH�0DWWHUV��7LPH�IRU�&KDQJH��
1RUZLFK��6WDWLRQHU\�2ɝFH�

(GZDUGV��*����������5LJKW�%&DUHG��3HHU�5HVHDUFK�6XPPDU\�5HSRUW��/RQGRQ��
'HSDUWPHQW�IRU�(GXFDWLRQ�

0XQUR��(�5���/XVKH\��&���:DUG��+���DQG�1DWLRQDO�&DUH�$GYLVRU\�6HUYLFH����������
(YDOXDWLRQ� RI� WKH� 5LJKW�%&DUHG�� 3LORWV�� )LQDO� 5HSRUW�� ')(�55����� /RQGRQ��
'HSDUWPHQW�IRU�(GXFDWLRQ�

0XQUR��(�5���:DUG��+���/XVKH\��&��DQG�1DWLRQDO�&DUH�$GYLVRU\�6HUYLFH����������
(YDOXDWLRQ�RI�WKH�5LJKW�%&DUHG��3LORWV�ΖQWHULP�5HSRUW��2YHUYLHZ�RI�(PHUJLQJ�
7KHPHV�DQG�ΖVVXHV��/RQGRQ��'HSDUWPHQW�IRU�(GXFDWLRQ�

1DWLRQDO� &DUH� $GYLVRU\� 6HUYLFH� DQG� 626� &KLOGUHQȇV� 9LOODJHV�� �������� 3HHU�
5HVHDUFK��+RZ�WR�0DNH�D�'L΍HUHQFH��/RQGRQ��1DWLRQDO�&DUH�$GYLVRU\�6HUYLFH�

.DWNóGD� EXOXQDQ��&ODUH� /XVKH\� �5HVHDUFK� $VVRFLDWH�� DQG� (PLO\� 5��0XQUR��
�$VVLVWDQW� 'LUHFWRU��� &HQWUH� IRU� &KLOG� DQG� )DPLO\� 5HVHDUFK�� /RXJKERURXJK�
�QLYHUVLWHVL�
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