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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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YH� DUDġWóUPD� NDSVDPóQGDNL� J¸U¾ġPHOHUH� NDWóOóPODUóQó� NROD\ODġWóUDELOLUOHU��
$QFDN�HEHYH\QOHU�©RFXNODUóQóQ�YHUGLNOHUL�\DQóWODUó�\HQLGHQ�\RUXPOD\DUDN�\D�
GD�G¾]HOWHUHN�WDUWóġPD\D�NHQGL�J¸OJHOHULQL�GH�G¾ġ¾UHELOLUOHU�

ȏ� $UDġWóUPDFóODUóQ� HQJHOOL� ©RFXNODUó� DUDġWóUPD� V¾UHFLQH� NDWPDGD� \DUDWóFó�
\¸QWHPOHUH� EDġYXUPDN� GXUXPXQGDGóUODU� YH� ©RFXNODUóQ� J¸U¾ġOHULQH�
HEHYH\QOHUL�RUDGD�ROVXQ�ROPDVóQ�¸QFHOLN�WDQóQPDOóGóU�

ȏ� �RFXNODUóQ�YH�\HWLġNLQOHULQ�ELUELUOHUL\OH�©DWóġDQ�J¸U¾ġOHUL\OH�NDUġóODġWóNODUóQGD�
DUDġWóUPDFóODUóQ�YHUGLNOHUL�NDUDUODU�HQJHOOL�©RFXNODUD��DUDġWóUPD�V¾UHFLQGHNL�
\HUOHUL�YH�NRQWURO�J¾©OHUL�KDNNóQGD�¸QHPOL�PHVDMODU�YHULU��

ȏ� (QJHOOL�©RFXNODUóQ�DUDġWóUPD\D�QDVóO�NDWóODFDNODUó�NRQXVXQGD�GLOH�JHWLUGLNOHUL�
WHUFLKOHUH�VD\Jó�J¸VWHULOPHOLGLU�

 
ȏ� �RFXNOD�WHN�EDġóQD\NHQ�J¸U¾ġ¾OPHVL�NDUġóVóQGD�©RFXNWDQ�\D�GD�HEHYH\QGHQ�
JHOHQ�WHSNL�NDUġóVóQGD�DUDġWóUPDFó�QH�\DSDELOLUGL"�

ȏ� (EHYH\Q� RUDGD� EXOXQPDNWD� óVUDU� HWVH\GL� DUDġWóUPDFó� QH� \DSDELOLUGL"�
�RFXáXQ� E¸\OH� ROPDVóQóQ� LVWHPHGLáL� ELOLQGLáL� KDOGH� J¸U¾ġPH\L� HEHYH\Q�
KD]óU�EXOXQXUNHQ�V¾UG¾UPHN�X\JXQ�ROXU�PX"�

ȏ� �RFXNODUóQ�J¸U¾ġPH�VóUDVóQGD�HEHYH\QOHULQLQ�GH�RUDGD�ROPDVóQó�LVWHGLNOHUL�
GXUXPODUGD� ©RFXáXQ� J¸U¾ġOHULQH� ¸QFHOLN� WDQóQPDVóQó� VDáODPD� D©óVóQGDQ�
DUDġWóUPDFó�KDQJL�WHNQLNOHUH�EDġYXUDELOLU"

ȏ� �RFXNODUOD� \DQODUóQGD� EDġND� NLPVH� ROPDGDQ� J¸U¾ġ¾OPHVL� DUDġWóUPDFó�
D©óVóQGDQ�QH�JLEL�ULVNOHU�L©HULU"�

5HIHUDQVODU

.HOO\��%���������0HWKRGRORJLFDO�LVVXHV�IRU�TXDOLWDWLYH�UHVHDUFK�LQYROYLQJ�OHDUQLQJ�
GLVDEOHG� FKLOGUHQ�� ΖQWHUQDWLRQDO� -RXUQDO� RI� 6RFLDO� 5HVHDUFK� 0HWKRGRORJ\��
7KHRU\�DQG�3UDFWLFH�����������������

.HOO\�� %� ������� Ȇ&KRFRODWHȐ�PDNHV� \RX� DXWLVPȇ�� LPSDLUPHQW�� GLVDELOLW\� DQG�
FKLOGKRRG�LGHQWLWLHV��'LVDELOLW\�DQG�6RFLHW\�������������������

.HOO\��%���0F&ROJDQ��0��	�6FDOO\��0��������Ȇ$�&KDQFH�WR�6D\���ΖQYROYLQJ�FKLOGUHQ�
ZKR� KDYH� OHDUQLQJ� GLVDELOLWLHV� LQ� D� SLORW� VWXG\� RQ� IDPLO\� VXSSRUW� VHUYLFHV��
-RXUQDO�RI�/HDUQLQJ�'LVDELOLWLHV��������������Ȃ�����

.DWNóGD�EXOXQDQ��'U�%HUQL�.HOO\��6RV\DO��DOóġPD��áUHWLP�*¸UHYOLVL��4XHHQȇV�
�QLYHUVLWHVL�%HOIDVW
 

�UQHN� GXUXP� ���� �RFXN� NRUXPD� YH� PDKUHPL\HW�� �RFXNODUóQ�
ġLGGHW��LVWLVPDU�YH�LKPDOH�GHQH\LPOHULQLQ�DUDġWóUóOPDVó�

$UND�SODQ�EDáODPó�

�RFXNODUD� .DUġó� =DOLPFH�'DYUDQóġODUó��QOHPH�8OXVDO� 'HUQHáL� �163&&�� �����
\óOóQGD� HYGH�� RNXOGD� YH� WRSOXOXNWD� ©RFXNODUD� YH� JHQ©OHUH� \¸QHOLN� ġLGGHWLQ�
\D\JóQOóáó�YH�EXQXQ�HWNLOHUL�NRQXVXQGD�%.�¸O©HáLQGH�NDSVDPOó�ELU�DUDġWóUPD�
\DSPD\D�NDUDU�YHUGL���RFXNODUD�YH�JHQ©OHUH�©RFXNOXN�G¸QHPLQGH�YH�VRQ�ELU�
\óO�L©LQGH�NDUġóODġWóNODUó�KHU�W¾U�ġLGGHW�ROD\ó\OD�LOJLOL�GRáUXGDQ�VRUX�\¸QHOWLOPHVL�
D©óVóQGDQ�EX��%LUOHġLN�.UDOOóNȇWD�\DSóODQ�W¾U¾Q¾Q�LON�DUDġWóUPDVó\Gó�������\óOóQGD�
����� NDWóOóPFó� LOH� %.� ¸O©HáLQGH� ELU� KDQHKDONó� DUDġWóUPDVó� \DSóOPóġWó�� �����
NDWóOóPFóQóQ�����ȇó����\DġóQGDQ�N¾©¾N�©RFXNODUóQ�HEHYH\QOHUL�EDNóFóODUó������ȇL�
������ \Dġ� JUXEXQGDQ� ©RFXNDU� YH� JHQ©OHU�� ����ȇL� GH� ������ \Dġ� JUXEXQGDQ�
JHQ©OHUGL��'DKD�ID]OD�D\UóQWó�L©LQ�EDNóQó]��ZZZ�QVSFF�RUJ�XN�FKLOGVWXG\�
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(WLN�J¸UHY�

%XUDGD�HVDVWD�©RFXáXQ�NRUXQPDVóQóQ�¸QHPL�QHGHQL\OH��X\JXODPDGD�JL]OLOLN�
SUHQVLEL�VóQóUOó�RODELOPHNWHGóU��163&&�DUDġWóUPDVóQGD��©RFXNODUD�YH�JHQ©OHUH�
NHQGL�GHQH\LPOHULQH�LOLġNLQ�VRUXODUóQ�¸]HO�RODUDN�\¸QHOWLOPHVLQGH�\DġD�X\JXQ�
%LOJLVD\DU�'HVWHNOL�%LUH\VHO�*¸U¾ġPH��&$66Ζ��\¸QWHPOHUL�NXOODQóODFDNWó��%DġND�
ELU�GH\LġOH�HEHYH\QOHU�QH�VRUXODQ�VRUXODUó�QH�GH�©RFXNODUóQ�EXQODUD�YHUGLNOHUL�
\DQóWODUó� J¸UHELOHFHNWL�� &$6Ζ� WLSL� J¸U¾ġPHOHUGH� J¸U¾ġPHFLQLQ� NHQGLVL� GH�
NDWóOóPFóQóQ�YHUGLáL�\DQóWODUó�J¸UPH]�YH�ELU�NLġLQLQ�LVWLVPDU�GHQH\LPOHULQL�RUWD\D�
NR\XS�NR\PDGóáóQó�GD�R�DQ�L©LQ�ELOPH]��%X�ġHNLOGH�J¸U¾ġ¾OHQ�\HWLġNLQOHUH�JHQHO�
RODUDN�WDP�ELU�DQRQLPOLN�¸QHULOLU��%.ȇGH��D©óOóP��©RFXN�LVWLVPDUó�GXUXPODUóQóQ�
ELOGLULOPHVLQGH�]RUXQOXOXN�\RNWXU��.HQGL�EDġODUóQGDQ�JH©HQ�ġLGGHW�YH�LVWLVPDU�
ROD\ODUóQó�ELOGLUHQ�©RFXNODUD� WDP�DQODPGD�DQRQLPOLN� VDáOD\DQ�ELU�DUDġWóUPD�
\¾U¾WPHN�HWLN�ROXU�PX"�(áHU�ELU�©RFXN�\DNóQ�ELU�]DUDU�J¸UPH�WHKGLGL�DOWóQGD\VD�
QH�\DSPDN�JHUHNLU"�0DKUHPL\HWLQ�LKODOL�KDQJL�GXUXPODUGD�PD]XU�J¸U¾OHELOLU"�
(áHU� PDKUHPL\HWLQ� VóQóUODUó� ©RFXN� NRUXPD� VRUXPOXOXNODUó\OD� ©L]LOHFHNVH��
DUDġWóUPDQóQ� DPD©ODUó� YH� PDKUHPL\HWLQ� VóQóUODUó� GLáHU� WDUDIWD� UDKDWVó]OóN�
YH� KRġQXWVX]OXN� \DUDWPDGDQ� ©RFXNODU� YH� JHQ©OHUOH� HEHYH\QOHULQH� QDVóO�
D©óNODQDELOLU"

$UDġWóUPD��©RFXN�NRUXPD��GHVWHN�YH�GDQóġPDQOóN�KL]PHWOHULQLQ�J¸UHFH�JHOLġNLQ�
ROGXáX�¾VW�JHOLU�G¾]H\LQGHNL�ELU�¾ONHGH�JHU©HNOHġWLULOPLġWLU��$UDġWóUPDQóQ�W¾P�
NDWóOóPFóODUóQD��LOJLOL�KL]PHWOHUOH�LOJLOL�ELOJLOHU�YH�DGUHVOHU�YHUHQ�ELU�ELOJLOHQGLUPH�
NLWDS©óáó� GDáóWóOPDVó� NRQXVXQGD� DQODġPD\D� YDUóOPóġWóU�� %¸\OHFH� HEHYH\QOHU��
©RFXNODU� YH� JHQ©OHU� LVWHGLNOHUL� WDNGLUGH� EXUDODUD� EDġYXUDELOHFHNOHUGL�� 3HNL��
\D�ELU�©RFXN�\D�GD�JHQ©�©RN�N¸W¾�GXUXPGD\VD�YH�GDKD�LOHUL�G¾]H\GH�\DUGóP�
LVWL\RUVD"�%X�GXUXPX�EL]OHUH�QDVóO�V¸\OH\HFHNOHU"�%XQD�LKWL\DFó�RODQ�©RFXNODUD�
YH�JHQ©OHUH�\DUGóP�QDVóO�XODġWóUóODELOLU"�ĠLGGHWLQ�IDLOL�HEHYH\Q�\D�GD�D\Qó�HYGH�
\DġD\DQ�ELU�NLġL�LVH�EX�\DUGóP�J¾YHQOL�EL©LPGH�QDVóO�VDáODQDELOLU"�

<DSóODQ�WHUFLKOHU�

�RFXN�NRUXPD�YH�DUDġWóUPD�X]PDQODUó\OD��HEHYH\QOHUOH��©RFXNODU�YH�JHQ©OHUOH�
J¸U¾ġPHOHU� \DSóOGó�� %XQODUóQ� DUDVóQGD� ©RFXN� LVWLVPDUóQD� PDUX]� NDOGóNODUó�
ELOLQHQ�JHQ©OHU�GH�YDUGó��%X�J¸U¾ġPHOHU��WDP�ELU�DQRQLPOLN�VDáODPDQóQ�NDEXO�
HGLOHPH]� ELU� ġH\� RODFDáó� NRQXVXQGDNL� J¸U¾ġ¾P¾]¾� GRáUXODGó�� $UDġWóUPD�
X]PDQODUó� PDKUHPL\HWLQ� VóQóUODQPDVóQó� YH� DUDġWóUPD� NDSVDPóQGD� \DNóQ�
WHKOLNH� DOWóQGD� RODELOHFHN�� GDKD� LOHUL� G¾]H\GH� \DUGóP� \D� GD� GHVWHN� LKWL\DFó�
RODQ� ©RFXNODUóQ� EHOLUOHQPHVLQL� VDáOD\DFDN� ELU� VLVWHP� NXUXOPDVóQó� WDYVL\H�
HWWLOHU��%DġODUóQGDQ�ROXPVX]�ROD\ODU�JH©PLġ�JHQ©OHU�NHQGLOHULQH�QH�\DSóODFDáó�
NRQXVXQGD� WHUFLK� KDNNó� WDQóQPDVóQóQ� ¸QHPOL� ROGXáXQX� V¸\OHGLOHU�� �UQHáLQ�
ELU�NDWóOóPFó�R�DQ� L©LQ�EHOLUOL�ELU� LVWLVPDU�GXUXPXQXQ�\HWNLOLOHUH�ELOGLULOPHVLQL�
LVWHPL\RUVD�R�]DPDQ�NHQGLVLQH�EX�\¸QGH�KHUKDQJL�ELU�EDVNó�\DSóOPDPDOóGóU�YH�
NHQGL�WHUFLKOHUL�GóġóQGD�ELU�\ROD�EDġYXUXOPDPDOóGóU��'ROD\óVó\OD�DUDġWóUPDQóQ�
NULWLN�QRNWDODUóQGD�ELUWDNóP�VRUXODUD�\HU�YHULOGL��%X�VRUXODUOD� LOJLOL�NLġLQLQ�ELU�
VDUVóQWó� \DġD\óS� \DġDPDGóáó�� ©RFXN� NRUXPD� NRQXVXQGD�ELOJLOL� ELU� NLġL\OH� EDġ�
EDġD�J¸U¾ġPHN�LVWH\LS�LVWHPHGLáL�RUWD\D�©óNDUóOó\RUGX��

$ODUP�DQODPóQD�JHOHQ�ELU�NóUPó]ó�ED\UDN�YH�GHáHUOHQGLUPH�V¾UHFL�JHOLġWLULOGL��
%¸\OHFH��HáHU�NDWóOóPFó�ELU�JHQ©�\DUGóP�LVWL\RUVD�\D�GD�YHUGLáL�\DQóWODUGDQ�RODVó�
ELU�\DNóQ�ULVN�VRQXFX�©óNó\RUVD��EX�J¸U¾ġPH�YHUL�VLVWHPLQH�\¾NOHQLUNHQ�NóUPó]ó�
ED\UDN�LġDUHWL�NXOODQóOó\RUGX��%DġND�ELU�GH\LġOH��J¸U¾ġPHFL�YH�KDQHGHNL�EDġND�
KHUKDQJL� ELU� NLġL� DODUP� LġDUHWLQLQ� DNWLI� NóOóQGóáóQó� R� DQ� L©LQ� ELOHPH\HFHN�� EX�
NRQXGD�\DOQó]FD�163&&�DUDġWóUPD�HNLEL�ELOJLOHQGLULOHFHNWLU��'DKD�LOHUL�G¾]H\GH�
LġOHPOHULQ�JHUHNWLáL�GXUXPODUGD�NóUPó]ó�ED\UDNOD�LġDUHWOHQHQ�NDWóOóPFóODUóQ�LUWLEDW�
ELOJLOHUL��GHáHUOHQGLUPHGHQ�¸QFH�DUDġWóUPD�\DQóWODUóQGDQ�D\UóġWóUóOPD\DFDNWóU��
$ODUP� VLVWHPLQLQ� NXOODQóOPDVó�� GHáHUOHQGLUPH� YH� VHYN� LġOHPOHUL� NRQXVXQGD�
©RFXN� NRUXPD�X]PDQODUó\OD� NHVLQOLN� L©HUHQ�SURWRNROOHU� ¾]HULQGH� DQODġPD\D�
YDUóOPóġWóU��.óUPó]ó�ED\UDNOó�W¾P�J¸U¾ġPHOHU�\D�GD�NDWóOóPFóQóQ�ELU�SURIHV\RQHOOH�
J¸U¾ġPH� LVWHáLQL� EHOLUWWLáL� KHU� GXUXP� J¾QO¾N� RODUDN� 163&&ȇ\H� LOHWLOPLġ�
YH� DUDġWóUPD� HNLELQLQ� LNL� ¾\HVL� WDUDIóQGDQ� GHáHUOHQGLULOPLġWLU�� 'DKD� LOHUL�
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G¾]H\GH�LġOHP�JHUHNWLUHQ�GXUXPODU�WDNLS�DPDFó\OD�D\Qó�J¾Q�L©LQGH�&KLOG/LQH�
GDQóġPDQODUóQD�\D�GD�163&&�NRUXPD�KL]PHWOHULQH�DNWDUóOPóġWóU��

'HáHUOHQGLUPHOHUGH�NóUPó]ó�ED\UDN�NXOODQóPóQóQ�JHUHNHFHáL�HġLNOHU�¾]HULQGH�
&KLOG/LQH�©RFXN�X]PDQODUó\OD�DQODġPD\D�YDUóOGó��%XUDGD�GLNNDWH�DOóQDQ�WHPHO�
NRQXODU� ġXQODUGó�� ΟVWLVPDUóQ� DáóUOóáó� YH� VóNOóáó�� ©RFXáXQ� \DġDPóQó� WHKGLW� HGLFL�
ġHNLOGH� \DUDODQPD� \D� GD� WHFDY¾]� JLEL� GXUXPODUOD� NDUġóODġóS� NDUġóODġPDGóáó��
IDLOLQ� EDġND� ©RFXNODUó� GD� LVWLVPDU� HWPH� RODVóOóáóQóQ� EXOXQXS� EXOXQPDGóáó��
NHQGLQH� ]DUDU� YHUPH�LQWLKDU� JLEL� ELU� HáLOLPLQ� ROXS� ROPDGóáó�� ©RFXáXQ� \D� GD�
JHQFLQ� \DUGóP� YH� GHVWHN� L©LQ� KDOHQ� ELU� EDġYXUXVX� ROXS� ROPDGóáó�� ©RFXáXQ�
\D�GD�JHQFLQ� LVWHNOHUL� YH�GX\JXODUó�� ©RFXáXQ�NHQGL� LVWHáL�GóġóQGD�ELU� \HUOHUH�
\¸QOHQGLULOPHVLQLQ� NHQGLVLQH� \DUGóPFó� Pó� RODFDáó� \RNVD� WHKGLGL� GDKD� GD�
DUWWóUPD�RODVóOóáóQóQ�ROXS�ROPDGóáó��

*¸U¾ġPH\L� NDEXO� HWPHGHQ� ¸QFH� HEHYH\QOHUH� YH� ©RFXNODUD� DUDġWóUPD�
NRQXVXQXQ� ©RFXNODUóQ� J¾YHQOLáL� YH� PDáGXUL\HWL� ROGXáX� DQODWóOGó�� �HġLWOL�
WDYVL\HOHUGHQ� KDUHNHWOH�� NDSVDQDFDN� NRQXODUó� L©HUHQ� ELU� OLVWH� RQD\� V¾UHFLQH�
óġóN� WXWPDVó� L©LQ� NDWóOóPFóODUD� YHULOGL�� %X� OLVWHGH�� ¸UQHáLQ� FLQVHO� LVWLVPDU� JLEL�
KDVVDV� NRQXODU� GD� \HU� DOó\RUGX�� .DWóOóPFóODUD�� YHUGLNOHUL� ELOJLOHU� ELU� ©RFXáXQ�
\DNóQ� ELU� WHKOLNH� DOWóQGD� ROGXáXQD� LġDUHW� HWPHGLáL� V¾UHFH� \DQóWODUóQóQ� JL]OL�
NDODFDáó� V¸\OHQGL�� �RFXNODUD� YH� JHQ©OHUH�� LVWHGLNOHUL� WDNGLUGH� NLPL� VRUXODUD�
\DQóW� YHUPH\HELOHFHNOHUL�� EX� VRUXODUó� DWOD\DELOHFHNOHUL� HNUDQGDQ� J¸VWHULOGL��
(EHYH\QOHUH� PDKUHPL\HWLQ� VóQóUODUóQóQ� DQODWóOPDVó� DUDġWóUPDGD� VRUXODUó�
\DQóWOD\DQODUóQ� RUDQóQó� D]DOWPDGó�� ������ RODQ� EX� RUDQ� R� VDUDODUGD� %.ȇGH�
\DSóODQ�EDġND�KDQHKDONó�DUDġWóUPDODUó� LOH�NDUġóODġWóUóOGóáóQGD� L\L�ELU�G¾]H\GLU��
*¸]GHQ� JH©LULOHQ� WRSODP� ���� GXUXPGDQ� ��ȇL� \¸QOHQGLUPH� JHUHNWLUGL�� %X�
\¸QOHQGLUPHOHUGHQ���ȇL�&KLOG�/LQHȇD����ȇ¾�EDáóPVó]�GDQóġPDQD���ȇVó�GD�163&&�
<DUGóP�+DWWóQD�\DSóOGó��%XQODUGDQ��ȇ¾�KDUL©�GLáHU�KHSVLQGH�ELOJLOHU�DUDġWóUPD\D�
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