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1DWLRQDOUHJLVWUHW� I|U� K|IWSODVWLNHU� KDU� QX�
H[LVWHUDW� L� ��� nU�� ,QWUHVVHW� I|U�GHWWD� UHJLVWHU� lU�
RI|UlQGUDW� VWRUW�� EODQG� RUWRSHGHU�� VMXNYnUGV�
DGPLQLVWUDW|UHU�� SROLWLNHU� RFK� OHYHUDQW|UHU��
5HJLVWUHWV�GXEEOD�IXQNWLRQ�LQQHElU�HQ�EHVNULY�
QLQJ� DY� HSLGHPLRORJLQ� I|U� K|IWSODVWLNHU� L�
6YHULJH�VDPW�HQ�LGHQWLILHULQJ�DY�ULVNIDNWRUHU�I|U�
HWW� VlPUH�UHVXOWDW�UHODWHUDW�EnGH� WLOO� SDWLHQWHQ��
LPSODQWDWHW�RFK�GHQ�NLUXUJLVND�PHWRGHQ��
�
'HQ� I|UHOLJJDQGH� nUVUDSSRUWHQ� lU� HWW� I|UVWD�
I|UV|N� DWW� PHU� V\VWHPDWLVNW� RFK� PHG� YLVV�
GDWRULVHUDG� DXWRPDWLN� SUHVHQWHUD� LQIRUPD�
WLRQHQ� DJJUHJHUDG� VnYlO� Sn� QDWLRQHOO� VRP�
UHJLRQDO� QLYn�� cUVUDSSRUWHQ� JHU� LQIRUPDWLRQ�
RP� EHKDQGOLQJVUHVXOWDWHW� WLOO� YDUMH� HQKHW� RFK�
EHVNULYHU� VnYlO� RPIDWWQLQJHQ� VRP� NYDOLWpQ� DY�
K|IWSODVWLNYHUNVDPKHWHQ� EDVHUDG� Sn� UHYLVLRQV�
IUHNYHQVHQ��
�
0HU� lQ� ���� DY� DQWDOHW� RSHUDWLRQHU� XWI|UGD�
XQGHU��������VnYlO�SULPlUD�VRP�UHYLVLRQHU���KDU�
LQNRPPLW� WLOO� UHJLVWUHW�� 9L� KDU� InWW� HQ�
YDOLGHULQJ� LIUnQ� Vn� JRWW� VRP� VDPWOLJD� HQKHWHU�
RFK�lU�DQJHOlJQD�DWW�In�\WWHUOLJDUH�LQIRUPDWLRQ�
YLG�HYHQWXHOOD�IHODNWLJKHWHU��
�

9DUPW�WDFN�I|U�(U�LQVDWV�XQGHU�GHW�JnQJQD�nUHW��
*|WHERUJ�L�PDUV������
�
)|U�1DWLRQDOUHJLVWUHW�I|U�K|IWSODVWLNHU�

3HWHU�+HUEHUWV +HQULN�0DOFKDX 

,� UDSSRUWHQ� ILQQHU�1L� HQ� JUDILVN� SUHVHQWDWLRQ�
DY�GHQ�NXPXODWLYD�|YHUOHYQDGHQ�YDG�DYVHU�'LQ�
UHJLRQV�SULPlUSODVWLNHU�LQVDWWD�I|U�DUWURV�XQGHU�
GHQ� VLVWD� ���nUVSHULRGHQ� RFK� UHYLGHUDGH� I|U�
DVHSWLVN� ORVVQLQJ�� 'HVVXWRP� DYVOXWDV� nUVUDS�
SRUWHQ� PHG� HQ� VHSDUDW� OLVWD� GlU� (UD� SULPlUD�
SODVWLNHU� RFK� UHYLVLRQHU� ILQQV� DQJLYQD� PHG�
SHUVRQQXPPHU�� 9L� KDU� DY� VNLOGD� VNlO� XQGHU�
GHWWD� nU� DYVWnWW� LIUnQ� DWW� EHUlNQD� RFK� JUDILVNW�
SUHVHQWHUD� (UD� HJQD� UHVXOWDW� L� MlPI|UHOVH� PHG�
ULNHWV�PHGHOVQLWW��
�
1RWHUD� DWW� UDSSRUWHQ� LQQHKnOOHU� SDWLHQWGDWD��
YLONHW� J|U� DWW� GHQ� QX� lU� VHNUHWHVVN\GGDG�� (Q�
IRUWVDWW�GLVNXVVLRQ�NRPPHU�XQGHU�nUHW�DWW�I|UDV�
YLG� 6YHQVN� 2UWRSHGLVN� )|UHQLQJV� nUVP|WH�
DQJnHQGH� YLOONRUHQ� I|U� DWW� GHQ� HJQD� HQKHWHQ�
VNDOO� NXQQD� UHGRYLVD� VLQD� UHVXOWDW� RIIHQWOLJW��
YLONHW�P|MOLJJ|U�MlPI|UHOVHU���
�
,OOXVWUDWLRQVPDWHULDOHW� lU� FRS\ULJKW� VN\GGDW�
RFK� NDQ� DOOWVn� LQWH� NDQ� DQYlQGDV� I|U� DQGUD�
V\IWHQ� lQ� UHJLVWHUIXQNWLRQHQ�� 9LG� EHKRY� WD�
NRQWDNW�PHG�+HQULN�0DOFKDX�Sn��WIQ�����������
���� ID[� ������� ��� ��� HOOHU� H�PDLO� KHQULN�
PDOFKDX#RUWKRS�JX�VH���
�
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3ULPlURSHUDWLRQ�
3ULPlURSHUDWLRQ�

,�GHQQD�UHGRYLVQLQJ�KDU�HQ� I|UlQGULQJ�JHQRP�
I|UWV�L�I|UKnOODQGH�WLOO�WLGLJDUH�UDSSRUWHU��,QJHQ�
LQIRUPDWLRQ� LIUnQ� nU� ����� DYVHHQGH� SULPlU�
K|IWSODVWLN�KDU�PHGWDJLWV� L� DQDO\VHQ��5HJLVWUHW�
VWDUWDU�QX�IU�R�P�������I|U�EnGH�SULPlUD�nWJlU�
GHU� RFK� UHRSHUDWLRQHU�� )|OMDQGH� LQIRUPDWLRQ�
KDU� UHJLVWUHUDWV�SHU�NOLQLN� RFK� nU�PHOODQ� �����
RFK�������$QWDO�SULPlUD�RSHUDWLRQHU��DQWDO�RFK�
W\S�DY� LPSODQWDW�YLG� � UHVSHNWLYH�NOLQLN��6HGDQ�
�����I|UHOLJJHU�HQ�PHU�GHWDOMHUDG�RFK�IUDPI|U�
DOOW� SDWLHQWEDVHUDG� LQIRUPDWLRQ� LIUnQ� YDUMH� HQ�
KHW�DYVHHQGH�N|Q��GLDJQRV��nOGHU��W\S�RFK�IL[D�
WLRQ� DY� SULPlULPSODQWDW�� � 'HQQD� PHU� H[DNWD�
LQIRUPDWLRQ�KDU�XQGHU�GH�I|UVWD�nUHQ�������RFK�
������ YDULW� YDULHUDQGH� L� VLQ� IXOOVWlQGLJKHW�� YLO�
NHW�PHGI|U�DWW�WDEHOOHUQD�InU�OlVDV�PHG�I|UVWnHO�
VH� I|U� DWW� YL� VDNQDU� LQIRUPDWLRQ� RP� W�H[�� GLD�
JQRV�RFK�LPSODQWDWNDUDNWHULVWLND�L�HQ�K|JUH�DQ�
GHO�XQGHU�GHVVD�I|UVWD�nU��6XFFHVVLYW�KDU�HQ�Sn�
WDJOLJ� I|UElWWULQJ� PRW� NRPSOHWW� SULPlUGDWD�
UDSSRUWHULQJ�VNHWW���
�
'H����YDQOLJDVWH�LPSODQWDWHQ�XQGHU�KHOD�SHULR�
GHQ� UHGRYLVDV� RFK� GHW� lU� WRWDOVLIIUDQ� VRP� KDU�
VW\UW� RP� LPSODQWDWHW� NRPPHU�PHG� L� WDEHOOHQ�
HOOHU�HM��6HSDUDW�UHGRYLVDV�RFNVn�GH����YDQOLJDVWH�
FXS��UHVS��VWDPLPSODQWDWHQ��([HWHU�EODQGFXS�lU�
HQ�FRKRUW�RPIDWWDQGH�GU\JW�������RSHUDWLRQHU��
GlU�YL�LFNH�KDU�NXQQDW�In�LQIRUPDWLRQ�RP�PDQ�
DQYlQW�HQ�FXS�PHG�PHWDOOEDNVLGDQ�HOOHU�HQ�KHO�
SODVWFXS��'HQQD�FRKRUW�UHGRYLVDV���JnQJHU�XQ�
GHU�FXSLPSODQWDWHQ�RFK�GHW�EHURU�Sn�DWW�NRSS�
OLQJHQ� WLOO� SROHUDG� UHVS�� PDWW� VWDP� NYDUVWnU�
lYHQ�L�FXSWDEHOOHQ��$YVLNWHQ�PHG�GHWWD� I|UV|N�
DWW�UHWURVSHNWLYW�HUKnOOD�LQIRUPDWLRQ�RP�YLONHQ�
W\S�DY�FXS�VRP�DQYlQWV�lU�JLYHWYLV�NXQVNDSHQ�
RP�DWW�PnQJD�PHWDOOEDFNDGH�FXSDU�XQGHU�VHQD�
UH�nU�YLVDW�VLJ�JH�K|JUH�UHYLVLRQVVLIIURU�lQ�PRW�
VYDUDQGH�LPSODQWDW�L�KHOSODVW���
�
'lUHIWHU� UHGRYLVDV� GH� ��� YDQOLJDVWH� RFHPHQ�
WHUDGH�LPSODQWDWHQ�RFK�K\EULGLPSODQWDWHQ�L�GH�

NRPELQDWLRQHU�VRP�I|UHNRPPLW��9DULDWLRQHU�L�
\WEHOlJJQLQJHQ�Sn�HQ�LGHQWLVN�SURWHV��W�H[��PHG�
HOOHU�XWDQ�+$�NDQ�PHGI|UD�DWW�HQ�SURWHV� VRP�
ERUGH�I|UHNRPPLW�L�WDEHOOHQ�LFNH�LQJnU��Gn�GHQ�
UHGRYLVDWV� L� YnUW� UHJLVWHU� L� PnQJD� ROLND� YDULD�
WLRQHU��6n�lU�W�H[��IDOOHW�I|U�+�*�,,�$QDWRPLFD�
NRPELQDWLRQHQ�L�GHQ�RFHPHQWHUDGH�JUXSSHQ���
�
*HQRPVQLWWVnOGHUQ�lU���� nU� YLG� LQJUHSSHW�RFK�
OlJVW�I|U�JUXSSHQ�PHG� LGLRSDWLVN�FDSXWQHNURV��
GlU� GHQ� lU� ��� nU�� *HQHUHOOW� KDU� PHGHOnOGHUQ�
|NDW�QnJRW�I|U�NYLQQRU��PHQ�VMXQNLW�QnJRW�I|U�
PlQ��YLONHW�DQW\GHU�HQ�YLVV�LQGLNDWLRQVJOLGQLQJ���
�
3ULPlU� DUWURV�RFK� VHNXQGlU� DUWURV� WLOO� WUDXPD�
lU� GH�KHOW� GRPLQHUDQGH� LQGLNDWLRQHUQD� I|U� LQ�
JUHSSHW��1RWHUD� L�GHVVD� WDEHOOHU� I|U�nUHQ������
�����DWW�YL�KDU�YDULHUDQGH�LQIRUPDWLRQ�DY�LQGL�
YLGXHOOD�GDWD�RFK�GlUI|U�KDU�HQ� OlJUH� VLIIUD� I|U�
WRWDODQWDOHW�SDWLHQWHU�L�GLDJQRVWDEHOOHQ�nUHQ�����
RFK�����lQ�YDG�VRP�lU�GHQ�VDQQD�SURGXNWLRQV�
VLIIUDQ��'HQQD�EULVW�LOOXVWUHUDV�RFNVn�L�GH�WDEHO�
OHU�GlU�FDSXWVWRUOHN�RFK�FDSXWPDWHULDO� UHGRYL�
VDV��3DODFRV�PHG�JHQWDP\FLQ�lU�GHQ�KHOW�GRPL�
QHUDQGH� FHPHQWW\SHQ� RFK� DQGHOHQ� KDU� |NDW�
NRQVWDQW�XQGHU�VHQDUH�nU���
�
$QWDOHW� SULPlURSHUDWLRQHU�KDU� nWHU� |NDW� �����
RFK� IRUWIDUDQGH� GRPLQHUDU� GHQ� FHPHQWHUDGH�
SODVWLNHQ� KHOW� RFK� DQGHOHQ� K\EULGHU� lU� NRQ�
VWDQW��'H�KHOW�RFHPHQWHUDGH�SODVWLNHUQD�KDU�UH�
GXFHUDWV� L� DQWDO� VLVWD� nUHW�� 1lU� RFHPHQWHUDGH�
NRPSRQHQWHU�DQYlQWV�VHU�YL�HQ�WHQGHQV�WLOO�DWW�
EnGH� FXS� RFK� VWDP�PHG� K\GUR[\DSDWLWEHOlJJ�
QLQJ� |NDU� RFK� QX� XSSJnU� WLOO� ��� UHVS�� QlVWDQ�
���� DY� GH� RFHPHQWHUDGH� NRPSRQHQWHUQD��
)RUWIDUDQGH� DQYlQGV� FXS� PHG� PHWDOOEDNVLGD�
lYHQ�L�GHQ�FHPHQWHUDGH�JUXSSHQ��YLONHW�VDQQR�
OLNW� UHSUHVHQWHUDU� ([HWHU�SURWHVHQ��'HQQD� OHG�
VNnO� lU� XQLN� Sn� GHW� YLVHW� DWW� GHQ� LQWH� KDU� HQ�
NRPSOHWW�PHWDOOEDNVLGD�UXQW�OHGVNnOHQ��
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5HRSHUDWLRQ�
5HRSHUDWLRQ�

'HILQLWLRQHQ� Sn� UHRSHUDWLRQ� lU� VRP� WLGLJDUH�
DOOD�Q\D�LQJUHSS�L�GHQ�DNWXHOOD�K|IWHQ�Sn�HQ�SD�
WLHQW� VRP� RSHUHUDWV� PHG� WRWDO� K|IWSODVWLN��
$VHSWLVN�ORVVQLQJ�lU�GHQ�YDQOLJDVWH�RUVDNHQ�WLOO�
UHRSHUDWLRQ��PHQ� GRPLQHUDU� JLYHWYLV� LQWH� OLND�
VWRUW�VRP�L�JUXSSHQ�UHYLVLRQ��(WW�VWRUW�SUREOHP�
lU�XSSHQEDUOLJHQ�OX[DWLRQHU�VRP�I|UDQOHWW�QlV�
WDQ� ������ UHRSHUDWLRQHU� XQGHU� nUHQ� ����� WLOO�
������'H�IOHVWD�DY�GHVVD�XWJ|UDV�DY�HQ�VOXWHQ�UH�
SRVLWLRQ�� RFK� VRP� L� WLGLJDUH� SUHVHQWDWLRQHU� lU�
WUROLJWYLV� HQGDVW� F�D� ���� UDSSRUWHUDGH� WLOO� UH�
JLVWUHW�%HWHFNQLQJHQ���VHDQVI|UIDUDQGH� VWnU� I|U�
GHW�DQGUD�LQJUHSSHW�YLG�HWW���VWHJVXWE\WH�RIWDVW�
I|U�GMXS�LQIHNWLRQ��
�

cWJlUGHQ�YLG�UHRSHUDWLRQ�lU�UHYLVLRQ�L�����RFK�
DQGUD�VW|UUH�RFK�PLQGUH�NLUXUJLVND�LQJUHSS��
�
'HQ� JHQRPVQLWWOLJD� WLGHQ� LIUnQ� SULPlURSHUD�
WLRQ� WLOO� UHRSHUDWLRQ� KDU� |NDW� YLG� UHYLVLRQHU��
YLONHW� LOOXVWUHUDU� HQ� I|UElWWUDG� ELRIXQNWLRQ��
IUDPI|UDOOW�YDG�JlOOHU�SUREOHPHW�ORVVQLQJ���PHQ�
lYHQ�GH�DQGUD�LQJUHSSHQ�XWI|UDV�HIWHU�HWW�K|JUH�
WLGVLQWHUYDOO�L�GHQ�DQGUD�SHULRGHQ��YLONHW�lU�HQ�
LQGLNDWRU�Sn�HQ�I|UElWWUDG�NYDOLWHW��
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5HYLVLRQ�
5HYLVLRQ�

'HILQLWLRQHQ�Sn� UHYLVLRQ� lU�XWE\WH� DY� HQ� HOOHU�
EnGD�NRPSRQHQWHUQD�HOOHU�DYOlJVQDQGH�DY�K|IW�
SURWHVHQ��$VHSWLVN�ORVVQLQJ�PHG�HOOHU�XWDQ�RVWH�
RO\V�lU�IRUWIDUDQGH�GHQ�KHOW�GRPLQHUDQGH�RUVD�
NHQ�WLOO�UHYLVLRQ��3ULPlU�GMXS�LQIHNWLRQ�KDU�VXF�
FHVVLYW�UHGXFHUDWV�WLOO�RPNULQJ�����
�
9LG�XSSUHSDGH�UHYLVLRQHU�VHU�YL�HQ�I|UVNMXWQLQJ�
L� RUVDNVSDQRUDPDW� VRP�lU� LQWUHVVDQW��$QGHOHQ�
IDOO�VRP�EHK|YHU�UHYLGHUDV�I|U�DVHSWLVN�ORVVQLQJ�
PLQVNDU�� PHQ� YL� KDU� XSSHQEDUOLJHQ� SUREOHP�
PHG�GMXS� LQIHNWLRQ�� IUDNWXU� RFK� OX[DWLRQ� RFK�
DQGHOHQ�DY�GHVVD�GLDJQRVHU�YLG�\WWHUOLJDUH�UHYL�
VLRQ�|NDU�VXFFHVVLYW��YLONHW�IUDPJnU�DY�WDEHOOHQ��
�
'HQ�NXPXODWLYD�UHYLVLRQVIUHNYHQVHQ�L�KHOD�ODQ�
GHW� I|U�GLDJQRVHQ�SULPlU�DUWURV�RFK� UHYLVLRQV�
GLDJQRVHQ�DVHSWLVN�ORVVQLQJ�I|UElWWUDV�NRQWLQX�
HUOLJW��'HWWD�LQGLNHUDU�YnUW�IUDPJnQJVULND�NYDOL�
WHWVDUEHWH�Sn�HWW�P\FNHW�LOOXVWUDWLYW�VlWW��'H�SD�
WLHQWHU�VRP�RSHUHUDGHV������KDU�HIWHU����nU�HQ�
EDUW�UHYLGHUDWV� � I|U� ORVVQLQJ� L����RFK�PRWVYD�
UDQGH�VLIIUD�I|U�GH�VRP�RSHUHUDGHV������YDU������
�
,� UHVXOWDWUHGRYLVQLQJHQ� LOOXVWUHUDV�|YHUOHYQDGV�
IXQNWLRQHQ�I|U�FHPHQWHUDGH�UHVS��RFHPHQWHUD�
GH�LPSODQWDW�RFK�I|U�HWW�VWRUW�DQWDO�LQGLYLGXHOOD�
LPSODQWDW��,�YDUMH�NXUYD�KDU�YL�GHODW� WLGVSHULR�
GHQ�L�WYn�SHULRGHU��GlU�GHQ�I|UVWD�RPIDWWDU�nUHQ�
����������RFK�GHQ�DQGUD�nUHQ������������'HQ�
QD�WLGVLQGHOQLQJ�KDU�YDOWV�PHG�GHQ�LQIRUPDWLRQ�
VRP�YL�KDU�LIUnQ�PLOM|SURILOHQ��'HW�IUDPJnU�DWW�
YL�KDU�HQ�|YHUJnQJ�WLOO�PHU�PRGHUQ�WHNQLN�YDG�
JlOOHU�UHQJ|ULQJ�DY�EHQElGGHQ��NRPSUHVVLRQ�DY�
FHPHQWHQ�RFK�LQI|UDQGHW�DY�YDFXXPEODQGQLQJ�
YLG�GHQQD�WLGSXQNW��'HW�lU�GlUI|U�UHOHYDQW�DWW�
WDOD�RP�HQ�WLGLJ�UHVS��PRGHUQ�NLUXUJLVN�FHPHQ�
WHULQJVWHNQLN�XQGHU�GHVVD� WYn�SHULRGHU��%HWUlI�
IDQGH�GH�RFHPHQWHUDGH� LPSODQWDWHQ�KDU� YL� QX�
YDOW� VDPPD� WLGVSHULRGHU�� 'HWWD� lU� VDQQROLNW�
PLQGUH� EUD�� Gn� GHQ� YHUNOLJD� |YHUJnQJHQ� LIUnQ�
HQ�WLGLJ�WLOO�HQ�PHU�PRGHUQ�RFHPHQWHUDG�NLUXU�
JLVN�WHNQLN�VNHU�RPNULQJ�nU������PHG�LQI|UDQ�

GH� DY� K\GUR[\DSDWLWEHOlJJQLQJ� RFK� VWUXNWXUH�
UDGH� WLWDQ\WRU�� VDPW�XWP|QVWULQJ�DY�EULVWIlOOLJ�
FXSGHVLJQ� RFK� FDSXW� DY� WLWDQOHJHULQJ�� 'HQQD�
LQIRUPDWLRQ�lU�YLNWJ�I|U�I|UVWnHOVHQ�DY�|YHUOHY�
QDGVNXUYRUQD� I|U� GH� RFHPHQWHUDGH� LPSODQWD�
WHQ���
�
'H� FHPHQWHUDGH� LPSODQWDWHQ� KDU� I|UElWWUDWV�
VLJQLILNDQW�L�VLQ�|YHUOHYQDG�RFK�GHQQD�IL[DWLRQ�
VSULQFLS� KDU� IXQJHUDW� ElWWUH� Sn� GHW� QDWLRQHOOD�
SODQHW�lQ�GHQ�RFHPHQWHUDGH�NLUXUJLQ��'H�IOHVWD�
FHPHQWHUDGH� LPSODQWDWHQ� XSSYLVDU� HQ� �� nUV�
|YHUOHYQDG�XQGHU�GHQ�VHQDUH�SHULRGHQ�Sn�����
�����9L�NDQ�QX�DQJH�DWW�HWW�ULNWYlUGH�I|U�K|IW�
SURWHV|YHUOHYQDG�PHG�PRGHUQ�WHNQLN�L�6YHULJH�
lU������1RWHUD�GHW�EHJUlQVDGH�DQWDO� FHPHQWH�
UDGH� LPSODQWDW� VRP� DQYlQGV� L� 6YHULJH� XQGHU�
EnGH� GHQ� I|UVWD� RFK� GHQ� DQGUD� WLGVSHULRGHQ��
1lU�DQWDOHW�REVHUYDWLRQHU�lU�EHJUlQVDW�HUKnOODV�
HWW�EUHWW�NRQILGHQVLQWHUYDOO�RFK�HQ�PHU�RVlNHU�
LQIRUPDWLRQ��9L� VHU� LQJHQ� VlNHUVWlOOG� VWDWLVWLVN�
I|UElWWULQJ� I|U� GH� RFHPHQWHUDGH� LPSODQWDWHQ�
PHG�GHQQD�LQGHOQLQJ���
�
1lU� GHW� JlOOHU� ([HWHU�SURWHVHQ� KDU� YL� I|UV|NW�
DWW�J|UD�HQ�XSSGHOQLQJ�JHQRP�HQ�UHWURVSHNWLY�
I|UIUnJDQ�WLOO�HQKHWHUQD�RP�YLONHQ�FXS�VRP�DQ�
YlQWV� PHWDOOEDFNDG� HOOHU� KHOSODVW�� ,QIRUPD�
WLRQHQ�NDQ� LFNH�JH�HQ� HQW\GLJ� VHSDUDWLRQ�� YDU�
I|U� YL� RFNVn� UHGRYLVDU� HQ� FRKRUW� PHG� RVlNHU�
FXSLQIRUPDWLRQ� RFK� GHQ� EHQlPQHV� EODQGFXS��
8WIDOOHW�I|U�GHQ�SROHUDGH�VWDPPHQ�PHG�GHQQD�
EODQGDGH�FXSW\S�lU�P\FNHW�JRWW���
�
+\EULGSODVWLNHUQD�RFK�GH�RFHPHQWHUDGH�SODVWL�
NHUQD�KDU�DQYlQWV� L�P\FNHW�EHJUlQVDG�RPIDWW�
QLQJ��'HW�lU�IUDPI|UDOOW�XSSHQEDUW�I|U�GH�PR�
GHUQD�LPSODQWDWHQ�VRP�DQYlQWV�XQGHU�GH��VLVWD�
��nUHQ��'HQQD�WUHGMH�JHQHUDWLRQ�DY�RFHPHQWHUD�
GH�SURWHVHU�KDU�RIWD�HQ�IHPXUNRPSRQHQW�PHG�
HQ�PDWW�WLWDQ\WD�HOOHU�K\GUR[\DSDWLWEHOlJJQLQJ�
RFK�IXQJHUDU�EUD� L�GHW�NRUWD�SHUVSHNWLYHW�XSS�
WLOO���nU��
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.XPXODWLY�UHYLVLRQVIUHNYHQV
3ULPlU�DUWURV�RFK�GMXS�LQIHNWLRQ
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.XPXODWLY�UHYLVLRQVIUHNYHQV
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,PSODQWDWEURWW� ��� ���� ����

6HNXQGlU�LQIHNWLRQ� ��� ��� ����
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'LYHUVH�RUVDNHU� �� ��� ���

3RO\HW\OHQVOLWDJH� �� ��� ���

3VHXGDUWKURV��
WURFKDQWHU�
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2UVDN�WLOO�UHYLVLRQ�
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2UVDN�WLOO�UHYLVLRQ�
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WHU�

�� �� �� �� ��

7RWDO� ������� ������ ���� ��� �������
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$OOD�FHPHQWHUDGH�LPSODQWDW
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6SHFWURQ��PHWDOOEDNVLGD�
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0LOM|SURILO�
0LOM|SURILO�

(Q�XQLN�WLOOJnQJ�L�GHWWD�UHJLVWHU�lU�GHQ�QRJJUDQ�
QD�LQIRUPDWLRQHQ�RP�NLUXUJLVN� WHNQLN�RFK�FH�
PHQWHULQJVWHNQLN�IUnQ�YDUMH�HQKHW�RFK�I|U�YDUMH�
nU��9L�ILQQHU�DWW�PDMRULWHWHQ�DY�K|IWSODVWLNHUQD�
RSHUHUDWV�PHG�EDNUH�VQLWW�L�VLGROlJH�RFK�DWW�GH�
VRP�DQYlQGHU�HWW�IUlPUH�ODWHUDOW�VQLWW�RSHUHUDU�
QnJRW�RIWDUH�L�VLGROlJH�lQ�L�U\JJOlJH��'HQ�VWRUD�
PDMRULWHWHQ�DY� HQKHWHUQD� DQYlQGHU�QX� HQ� WHN�
QLN� VRP� UHQJ|U� EHQElGGHQ� QRJJUDQW� RFK� I|U�
VHJODU�IHPXUKnODQ� I|U�DWW�P|MOLJJ|UD�NRPSUHV�
VLRQ�DY�FHPHQWHQ�PHG�VSUXWD�HOOHU�PHG�SURWH�
VHQ�� GHVVXWRP� DQYlQGHU� RFNVn� VDPWOLJD� YDFX�
XPEHKDQGOLQJ� VHGDQ� IOHUD� nU��&�D�� ����DY�RS�
HUDWLRQHUQD�XWQ\WWMDU�LQWH�P|MOLJKHWHQ�DWW�NRP�
SULPHUD�FHPHQWHQ�L�DFHWDEXOXP�RFK�GU\JW�����

NRPSULPHUDU�LQWH�FHPHQWHQ�L�IHPXU�PHG�VSUX�
WD�� YLONHW� LQGLNHUDU� DWW� HQ� IRUWVDWW� WHNQLN�
I|UElWWULQJ�lU�P|MOLJ��
�
$QWLELRWLND�DQYlQGV�SDUHQWHUDOW�DY�QlVWDQ�VDP�
WOLJD� HQKHWHU�� PHQ� GH� IOHVWD� KDU� OlPQDW� GUlNW�
PHG�XWVXJ�RFK�KMlOP��)RUWIDUDQGH�DQYlQGV�SHU�
RUDOW� DQWLELRWLNXP� L� ���� DY� IDOOHQ�� PHQ� GRVH�
ULQJHQ�DY�DQWLELRWLND�KDU�VMXQNLW�OLNVRP�DQWDOHW�
GDJDU� VRP� GHW� DQYlQWV�� 6WDQGDUG� WRUGH� LGDJ�
YDUD� SDUHQWHUDO� SURI\ODNWLVN� DQWLELRWLNDEH�
KDQGOLQJ�PHG�(NYDFLOOLQ�L�����G\JQ��1RWHUD�Sn�
VLG�����L�GLDJUDPPHW�OlQJVW�XSS�WLOO�YlQVWHU�DWW�
GHW� VNDOO� DQJH�GDJDU� DY� DQWLELRWLND�SDUHQWHUDOW�
RFK�LFNH�SHURUDOW��
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0XOWLYDULDW�DQDO\V��DYVHHQGH�PLOM|IDNWRUHU��
0XOWLYDULDW�DQDO\V��DYVHHQGH�PLOM|IDNWRUHU��

%HWUlIIDQGH� DQYlQGDQGHW� DY� DOOD� WLOOJlQJOLJD�
PRPHQW� L�GHQ�NLUXUJLVND� WHNQLNHQ�YLG�FHPHQ�
WHUDG�K|IWSODVWLN�lU� VNLOOQDGHQ�PHOODQ�HQKHWHU�
QD�SnIDOODQGH��'LDJUDPPHW�WLOO�K|JHU�YLVDU�ULVN�
UDWLR�I|U�UHYLVLRQ������������RFK�������5LVN�UD�
WLR������YDULHUDU�PHOODQ�����������RFK�I|UElWW�
UDV� WLOO�HQ�YDULDWLRQ�PHOODQ������RFK������ �����
RFK�������'HQ�REVHUYHUDGH� I|UElWWULQJHQ� L�YDO�
DY�RSWLPHUDG�NLUXUJLVN�WHNQLN�lU�HWW�VOnHQGH�H[�
HPSHO�Sn�GHQ�NYDOLWHWVI|UElWWULQJ�� VRP� L� YDUMH�
IDOO�GHOYLV��NDQ�UHODWHUDV�WLOO�LQIRUPDWLRQVnWHUI|�
ULQJ�IUnQ�UHJLVWUHW��6NLOOQDGHQ�PHOODQ�VMXNKXVHQ�
UHIOHNWHUDU� LQWH�GHQ� LQGLYLGXHOOH�NLUXUJHQV� I|U�
PnJD�DWW�RSHUHUD�HOOHU�YlOMD�LPSODQWDW�QlU�OLNDU�
WDGH�WHNQLNHU�KDU�DQYlQWV���
�
&HPHQWHULQJVWHNQLNHQ�lU�DY�P\FNHW�VWRU�EHW\�
GHOVH� I|U� DWW� I|UHE\JJD� UHYLVLRQ� Sn� JUXQG� DY�
ORVVQLQJ�� 5HQJ|ULQJ� DY� GHW� WUDEHNXOlUD� EHQHW�
PHG�KMlOS�DY�K|JWU\FNVODYDJH��GHQ�GLVWDOD�SOXJ�
JHQ�RFK�GHQ�SUR[LPDOD� I|UVHJOLQJHQ� UHGXFHUDU�
DOOD�ULVNHQ�I|U�UHYLVLRQ�PHG�FLUND������
�
'H� PXOWLYDULDWD� 3RLVVRQ�PRGHOOHUQD� LQGLNHUDU�
HQ�DVVRFLDWLRQ�PHOODQ�UHWURJUDG�FHPHQWI\OOQLQJ�
RFK�HQ�UHGXNWLRQ�L�ULVNHQ�I|U�UHYLVLRQ��'HWVDP�
PD�JlOOHU�RP�PDQ�DQYlQGHU�WU\FNFHPHQWHULQJ�
L� DFHWDEXOXP� �GHVVD� YlUGHQ�YLVDV� HM� L� WDEHOO� Sn�
JUXQG�DY�XWU\PPHVVNlO���6RP�WLGLJDUH�KDU�UDS�
SRUWHUDWV�EnGH�IUnQ�GHW�QRUVND�RFK�GHW�VYHQVND�
UHJLVWUHW�KDU�YDOHW�DY�FHPHQW�P\FNHW�NODU�DVVR�
FLDWLRQ� WLOO� ULVNHQ� I|U� UHYLVLRQ�� 'HQ� OlJVWD� ULV�
NHQ�I|U�ORVVQLQJ�QRWHUDV�I|U�3DODFRV�*HQWDP\�
FLQ���3DODFRV�� RFK�6LPSOH[���&0:��lU� DVVRFLH�
UDG�PHG�HWW�QnJRW�VlPUH�UHVXOWDW�RFK�VlPVW�KDU�
6XOIL[��IXQJHUDW���
�
'HW�PHVW�DQYlQGD�VQLWWHW�lU�GHW�EDNUH��$QDO\�
VHQ�YLVDU� VLJQLILNDQW� OlJUH� ULVN� I|U� UHYLVLRQ� I|U�

EDNUH� LQFLVLRQ� RFK� ODWHUDO� LQFLVLRQ� PHG� WUR�
FKDQWHURVWHRWRPL� �U\JJOlJH�� MlPI|UW� PHG� GHW�
WUDQVJOXWHDOD� �REHURHQGH� DY� U\JJ�� HOOHU� VLGROl�
JH���2UVDNHQ�WLOO�GHWWD�lU�LFNH�NRSSODG�WLOO�YLVVD�
LPSODQWDWW\SHU�RFK�L�DQDO\VHQ�lU�HQGDVW� LQNOX�
GHUDW� FHPHQWHUDGH� LPSODQWDW��9L� KDU� VYnUW� DWW�
I|UNODUD�GHQQD�REVHUYDWLRQ���
�
3RLVVRQ�PRGHOOHUQD� DSSOLFHUDW� Sn� YDULDEOHUQD�
I|U�DWW�I|UHE\JJD�VHSWLVND�NRPSOLNDWLRQHU�YLVDU�
HWW�VDPPDQKDQJ�PHOODQ�DQYlQGQLQJ�DY�3DODFRV�
*HQWDP\FLQ�� L� NRPELQDWLRQ� PHG� LVR[D]RO\O�
SHQLFLOOLQ� HOOHU� FHIDORVSRULQ�W\SHUQD� RFK� OlJUH�
ULVN� I|U� UHYLVLRQ� Sn� JUXQG� DY� GMXS� LQIHNWLRQ��
3DODFRV�*HQWDP\FLQ��KDU�GHQ�PHVW�XWWDODGH�LQ�
IHNWLRQVI|UHE\JJDQGH� HIIHNWHQ� �ULVN� UDWLR� �����
PHG�NRQILGHQVJUlQVHU�������������
�
'HQ�YlVHQWOLJD�IUnJDQ�RP�YDFXXPEODQGQLQJ�DY�
FHPHQWHQ� JHU� OlJUH� ULVN� I|U� UHYLVLRQ� lU� lQQX�
LQWH� HQW\GLJW� EHVYDUDG�� 6RP� YL� UDSSRUWHUDGH�
I|U� WYn�nU� VHGDQ� I|UHOLJJHU� HQ� VLJQLILNDQW�|NDG�
ULVN� I|U� UHYLVLRQ� DVVRFLHUDG� WLOO� DQYlQGQLQJ� DY�
YDFXXPEODQGQLQJ� DY� FHPHQWHQ�� 7UH� ROLND� V\�
VWHP�KDU�DQYlQWV�L�6YHULJH�JHQRP�nUHQ�0LWYDF���
2SWLYDF��RFK�&HPYDF���'HW�lU�LQJHQ�VLJQLILNDQW�
VNLOOQDG� PHOODQ� V\VWHPHQ�� (Q� WLGVEHURHQGH�
3RLVVRQ�PRGHOO� LQGLNHUDU�HQ�K|JUH� ULVN� I|U� UH�
YLVLRQ� HQEDUW� XQGHU� GH� I|UVWD� I\UD� nUHQ� HIWHU�
RSHUDWLRQ��ILJXUHQ�|YHUVW�WLOO�YlQVWHU���'HW�VNXO�
OH�NXQQD�I|UNODUDV�PHG�IHODQYlQGQLQJ�DY�YDFX�
XPEODQGQLQJVV\VWHPHQ� HOOHU� JHQRP� DWW� VWDP�
PHQ�VlWWV�LQ�I|U�WLGLJW�L�GHQ�N\OGD�RFK�UHODWLYW�
OnJYLVN|VD� FHPHQWHQ�� (IWHU� I\UD� nU� I|UHOLJJHU�
GRFN� HQ� ULVN� UDWLR� XQGHU� ��� GYV� HQ� UHGXFHUDG�
ULVN�I|U�ORVVQLQJ��9L�ILQQHU�GlUI|U�DWW�PDQ�WLOOV�
YLGDUH�NDQ� UHNRPPHQGHUD� HQ� IRUWVDWW� DQYlQG�
QLQJ�DY�YDFXXP�EODQGQLQJ��
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5HJLRQHU�
5HJLRQHU�

$Y�GHQQD�EHVNULYQLQJ�IUDPJnU�DWW�GH�ROLND�UHJL�
RQHUQD� YDULHUDU� EHWUlIIDQGH� DQGHOHQ� FHPHQ�
WHUDGH�NRQWUD�RFHPHQWHUDGH� LPSODQWDW�RFK�DWW�
YLVVD�UHJLRQHU�KHOW�KDU�XQGYLNLW�LPSODQWDW�PHG�
NlQG� RFK� P\FNHW� K|J� PLVVO\FNDQGHIUHNYHQV��
VRP�W�H[��&KULVWLDQVHQ�SURWHVHQ��6lNUD�RFK�YlO�
GRNXPHQWHUDGH� LPSODQWDW�KDU�DQYlQWV�JHQRP�
JnHQGH� L� YLVVD� UHJLRQHU� VRP� W�H[�� L� 6WRFNKROP�
PHG� &KDUQOH\�SURWHVHQ� RFK� L� 1RUUODQG� PHG�
/XELQXV�SURWHVHQ�� 'HVVXWRP� NDQ� PDQ� QRWHUD�
DWW� SURFHGXUIUHNYHQVHQ� YDULHUDU� VWDUNW� RFK�
VWRUVWDGVUHJLRQHUQD� 6WRFNKROP� RFK� *|WHERUJ�
KDU�HQ�OlJUH�SURFHGXUIUHNYHQV�lQ�GH�|YULJD�UH�
JLRQHUQD��'HW�NDQ�LQWH�I|UNODUDV�DY�HWW�XWIO|GH�
LIUnQ�UHJLRQHUQD�WLOO�DQGUD�RPUnGHQ��I|U�YL�KDU�L�
*|WHERUJ� VWXGHUDW� GHWWD� IHQRPHQ� RFK� IXQQLW�
DWW�UHODWLYW�In�SDWLHQWHU�RSHUHUDV�XWDQI|U�UHJLR�
QHQ�� 'HQ� K|JD� SURFHGXUIUHNYHQVHQ� L� W�H[��
1RUUODQG�RFK�V\G|VWUD�UHJLRQHQ�NDQ�EnGH� I|U�
NODUDV� DY� JRGD� UHVXUVHU� HOOHU� DY� HQ� |NDG� LQFL�
GHQV�DY�DUWURV��YLONHW�lU�YlO�GRNXPHQWHUDW�L�HQ�
ODQGVRUWVEHIRONQLQJ��'HW�ILQQV�HQ�FDVH�PL[�SUR�
EOHPDWLN�YLG�WRONQLQJHQ�DY�GHVVD�GDWD��
�
'H� UHJLRQHU� VRP� XQGYLNLW� &KULVWLDQVHQ�
SURWHVHQ�XSSYLVDU�HWW�JRWW�|YHUOHYQDGVYlUGH�HI�
WHU����nU�Sn�PHOODQ����RFK�XSSWLOO������5HJLR�
QHU�VRP�DQYlQW�GHQQD�SURWHV�KDU�������K|JUH�
UHYLVLRQVIUHNYHQV�HIWHU����nU��
�
0HG�PRGHUQ�FHPHQWHULQJVWHNQLN�KDU�GH� IOHVWD�
UHJLRQHU� HWW�P\FNHW� EUD� UHVXOWDW� RFK� HWW� ULNW�
YlUGH�lU�F�D������|YHUOHYQDG�PHG�HQ�OLWHQ��PHQ�

GRFN� LDNWWDJEDU� YDULDWLRQ�� 'HW� ILQQV� PnQJD�
WlQNEDUD� I|UNODULQJDU� WLOO� GHVVD� VPn� VNLOOQDGHU�
RFK�GHW�lU�XSSWLOO�GHQ�HQVNLOGD�HQKHWHQ�RFK�UH�
JLRQHQ�DWW�GLVNXWHUD�GHQQD�LQIRUPDWLRQ��
�
'H�RFHPHQWHUDGH�LPSODQWDWHQ�XSSYLVDU�HWW�Gn�
OLJW�UHVXOWDW�XQGHU�GHQ�I|UVWD�WLGVSHULRGHQ��)OH�
UD� UHJLRQHU� XSSYLVDU� RFNVn� HWW� P\FNHW� RWLOO�
IUHGVVWlOODQGH�UHVXOWDW�XQGHU�GHQ�DQGUD�WLGVSHUL�
RGHQ�PHG� GHQQD� WHNQLN� RFK� GHW� NDQ� KD� IOHUD�
I|UNODULQJDU�� 6RP� WLGLJDUH� GLVNXWHUDWV� lU� WLGV�
LQGHOQLQJHQ� VDQQROLNW� PLQGUH� OlPSOLJ� I|U� GH�
RFHPHQWHUDGH� LPSODQWDWHQ�� 0nQJD� NOLQLNHU�
PHG�LQWUHVVH�I|U�GHQQD�WHNQLN�H[SHULPHQWHUDGH�
PHG�GHQ� DQGUD� JHQHUDWLRQHQV�SURWHVHU� L� VOXWHW�
DY����WDOHW�PHG�GnOLJW�UHVXOWDW��'H�IOHVWD�DY�GHV�
VD�SDWLHQWJUXSSHU�KDU�I|OMWV�SURVSHNWLYW�P\FN�
HW� QRJJUDQW� RFK� UHYLGHUDWV� WLGLJW� lYHQ� XWDQ�
V\PWRP��YLONHW�ELGUDU� WLOO� HQ�K|J� UHYLVLRQVIUH�
NYHQV��1nJUD�UHJLRQHU�KDU�DQYlQW�RFHPHQWHUD�
GH�LPSODQWDW�XQGHU�GH�VLVWD���nUHQ�PHG�EUD�UH�
VXOWDW� L� GHW�NRUWD�SHUVSHNWLYHW�PHG�GHQ� WUHGMH�
JHQHUDWLRQHQV�RFHPHQWHUDGH�NRPSRQHQWHU��
�
0HGHOnOGHUQ� lU� P\FNHW� NRQVWDQW�� I|UXWRP� L�
GHQ� YlVWUD� UHJLRQHQ�� GlU� PHGHOnOGHUQ� lU� �� nU�
OlJUH��YLONHW�I|UNODUDV�DY�HWW� OnQJYDULJW� LQWUHVVH�
I|U� DWW� XWYlUGHUD� RFHPHQWHUDGH� SODVWLNHU� Sn�
\QJUH�SDWLHQWHU�PHG�VYnU�K|IWVMXNGRP�
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5HJLRQ��6WRFNKROP�	�*RWODQG��
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$YVOXWQLQJVYLV����
$YVOXWQLQJ�

$QVYDULJD�I|U�UHJLVWUHW�YLOO�VOXWD�GHQQD�UDSSRUW�
PHG� DWW� WDFND� I|U� GHQ� IDQWDVWLVND� PHGYHUNDQ�
VRP�YL�InWW�LIUnQ�DOOD�HQKHWHU�RFK�NRQWDNWPlQ��
9L� WURU� DWW� GHW� QlUPDVWH� nUHW� NDQ� HUEMXGD� HQ�
IRUWVDWW�NYDOLWHWVI|UElWWULQJ�DY�K|IWSODVWLNYHUN�
VDPKHWHQ�RFK�DWW�YL�VQDUW�lU�PRJQD�I|U�|SSQD�
MlPI|UHOVHU� DY� YnUD� UHVXOWDW�� 'HW� NRPPHU� DWW�
EOL�QDWXUOLJW�QlU�PLQGUH�EUD�LPSODQWDW�XWVRUWH�
UDWV� RFK� JRG� WHNQLN�PHU� V\VWHPDWLVNW� KDU� DQ�
YlQWV�Sn�GH�IOHVWD�KnOO���
�
cUVUDSSRUWHQ� KDU� YDULW� Sn� UHPLVV� Sn� VDPWOLJD�
HQKHWHU�RFK�DOOD�V\QSXQNWHU�KDU�EHDNWDWV��9L�lU�
P\FNHW�WDFNVDPPD�I|U�\WWHUOLJDUH�NRPPHQ�

WDUHU�RFK�V\QSXQNWHU��9LG�FKHIVOlNDUP|WHW�Sn�
62)�V�P|WH� L� (VNLOVWXQD� RFK� K|VWHQV� UHJLVWHU�
P|WH�PHG� NRQWDNWPlQQHQ� KDU� YL� P|MOLJKHWHU�
DWW� \WWHUOLJDUH� I|UGMXSD� GLVNXVVLRQHQ� RP� KXU�
UHJLVWUHW�VNDOO�XWYHFNODV�RFK�SUHVHQWHUDV��'HW�lU�
YlVHQWOLJW�DWW�1L�QX�VSULGHU�GHQQD�LQIRUPDWLRQ�
LIUnQ�nUVUDSSRUWHQ�WLOO�DOOD�PHGDUEHWDUH�Sn�NOL�
QLNHQ��'HW� HJQD�PDWHULDOHW�PnVWH�NRQWUROOHUDV�
RFK� IUDPI|UDOOW� EHDNWDV� RFK� nWJlUGDV� YLG� EH�

KRY��2P�1L�Vn�|QVNDU�NDQ�1L�In�KMlOS�LIUnQ�UH�
JLVWHUHQKHWHQ�PHG�DWW�EHUlNQD�(UW�XWIDOO�L�|YHU�
OHYQDGVVWDWLVWLN� lYHQ� I|U� GHQQD� VLVWD� VDPPDQ�
VWlOOQLQJ��,PSOHPHQWHULQJHQ�DY�HYHQWXHOOD�EULV�
WHU� L� WHNQLN� RFK� LPSODQWDWYDO� nOLJJHU� KHOW� GHQ�
HJQD� HQKHWHQ�� /DQGVWLQJVI|UEXQGHW� KDU� XW�
WU\FNW� HWW� VWRUW� LQWUHVVH� I|U� DWW� GLVNXWHUD� KXU�
GHQQD� SURFHVV� VNDOO� YLGDUHXWYHFNODV� RFK� I|U�
ElWWUDV��
�
�
6OXWOLJHQ�YLOO�YL�SnSHND�DWW�HQ� DJJUHJHUDG� VDP�
PDQVWlOOQLQJ� LIUnQ� nUHWV� $$26�XWVWlOOQLQJ�
NRPPHU�DWW� GLVWULEXHUDV� WLOO� VDPWOLJD�PHGOHP�
PDU� L� 6YHQVN�2UWRSHGLVN�)|UHQLQJ�XQGHU�PDM�
PnQDG�� ,� GHQ� VDPPDQVWlOOQLQJHQ� NRPPHU� YL�
VSHFLHOOW� DWW� GLVNXWHUD� XWIDOOHW� YLG� UHUHYLVLRQHU�
RFK�YLOND�VOXWVDWVHU�YL�NDQ�GUD�DY�GHW�IDNWXP�DWW�
GHVVD�nWJlUGHU�LFNH�KDU�HWW�DFFHSWDEHOW�UHVXOWDW��
'HW�lU�HQ�YLNWLJ�XSSJLIW�I|U�UHJLVWUHW�DWW�L�IUDP�
WLGHQ� LGHQWLILHUD�ULVNIDNWRUHU� I|U�GHW� GnOLJD�XW�
IDOOHW�L�VDPEDQG�PHG�XSSUHSDGH�UHYLVLRQHU�RFK�
KXU�GHQQD�NLUXUJL�VNDOO�XWYHFNODV�RFK�EHGULYDV��
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