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$� FDVH� UHSRUW� RI� D� \RXQJ� ODG\� GLDJQRVHG� ZLWK� 9RJW-.R\DQDJL-+DUDGD� �9.+�� GLVHDVH� ZLWK� IDVW����������

UHFXUUHQFH��$Q���-\HDUV-ROG�0DOGLYLDQ� ODG\�SUHVHQWHG�ZLWK�ELODWHUDO�SDLQOHVV�EOXUULQJ�RI�YLVLRQ� LQ�ERWK�

H\HV� �28�� IRU���ZHHN�DVVRFLDWHG�ZLWK� UHGQHVV��6KH�DOVR�FRPSODLQHG�RI� VHYHUH�KHDGDFKH�DQG�XSSHU�

EDFN�SDLQ��+HU�YLVXDO�DFXLW\� �9$��ZDV�FRXQWLQJ� ILQJHU� LQ� WKH� ULJKW�H\H� �2'��DQG������ LQ� WKH� OHIW� �26���

$QWHULRU�FKDPEHU�UHYHDOHG�JUDQXORPDWRXV�UHDFWLRQV��)XQGXVFRS\�UHYHDOHG�ELODWHUDO�VZROOHQ�RSWLF�GLVF��

PXOWLSOH� SXQFWDWH� FKRURLGLWLV� DQG� LQIHULRU� H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� .HUQLJ� VLJQ� ZDV� SRVLWLYH� RQ��

QHXURORJLFDO�DVVHVVPHQW��2SWLFDO�FRPSXWHU� WRPRJUDSK\� �2&7��RI� WKH�PDFXOD�VKRZHG�PXOWLSOH�VHURXV�

VXEUHWLQDO� GHWDFKPHQW� 28�� )XQGXV� IOXRUHVFHLQ� DQJLRJUDSK\� �))$�� 28� UHYHDOHG� GHOD\HG� FKRURLGDO��

ILOOLQJ��28�GLVFV� OHDNDJH�� DQG�PXOWLSOH� SXQFWDWH� K\SHUIOXRUHVFHQFH�ZLWK� OHDNDJHV�� ,QIHFWLYH�VFUHHQLQJ�

ZDV�QHJDWLYH��7KHUH�ZDV�PDUNHG�YLVXDO�JDLQ�WR������DIWHU���GD\V�RI� LQWUDYHQRXV�0HWK\OSUHGQLVRORQH���

VKH�ZDV�VXEVHTXHQWO\�VWDUWHG�RQ�WDSHULQJ�GRVH�RI�RUDO�3UHGQLVRORQH��,QLWLDWLRQ�RI�VHFRQG�OLQH�LPPXQR�

VXSSUHVVDQW� ZDV� GHOD\HG� GXH� WR� LQFLGHQWDO� ILQGLQJV� RI� DQHPLD� RQ� EORRG� LQYHVWLJDWLRQ�� 7KH� GLVHDVH��

UHODSVHG�ZKLOH�VKH�ZDV�RQ�KLJK�GRVH�RI�3UHGQLVRORQH��9LVXDO�DFXLW\�ZDV�VLJQLILFDQWO\�UHGXFHG�DQG�2&7�

VKRZHG�UHDSSHDUDQFH�RI�VXEUHWLQDO�IOXLG�ZKLFK�UHTXLUHG�D�VHFRQG�F\FOH�RI�LQWUDYHQRXV�0HWK\OSUHGQLVR�

ORQH�� 7KLV� FDVH� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� DJJUHVVLYH� WKHUDS\� LQ� WKH� FDVH� RI� 9.+� GLVHDVH�� (DUO\���

FRPPHQFHPHQW�RI�RWKHU�LPPXQRVXSSUHVVLYH�WKHUDSLHV�DQG�WKH�XVH�RI�ELRORJLFV�QHHG�WR�EH�FRQVLGHUHG�

DV�D�ILUVW-OLQH�WUHDWPHQW�LQ�VHYHUH�FDVHV� 
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$Q���-\HDU-ROG�0DOGLYLDQ�ODG\�ZLWK�QR�NQRZQ�PHGLFDO�
LOOQHVV�� SUHVHQWHG� ZLWK� RQH-ZHHN� KLVWRU\� RI� ELODWHUDO�
SURJUHVVLYH�� JHQHUDOL]HG�� SDLQOHVV� EOXUULQJ� RI� YLVLRQ�
DVVRFLDWHG� ZLWK� UHGQHVV� DV� ZHOO� DV� KHDGDFKH� DQG�
XSSHU� EDFN� SDLQ�� 7KHUH� ZDV� QR� SUHYLRXV� KLVWRU\� RI�
RFXODU� WUDXPD�RU�VXUJHU\��9LVXDO�DFXLW\�ZDV�FRXQWLQJ�
ILQJHU� LQ� WKH� ULJKW� H\H� �2'�� DQG� ����� LQ� WKH� OHIW� H\H�
�26��� 3XSLOODU\� UHDFWLRQV� ZHUH� VOXJJLVK� ELODWHUDOO\��
$QWHULRU� VHJPHQW� H[DPLQDWLRQ� UHYHDOHG� ELODWHUDO��
JUDQXORPDWRXV� SDQXYHLWLV�� DQWHULRU� FKDPEHU� FHOOV� RI�
���� WKH�SUHVHQFH�RI�NHUDWLF�SUHFLSLWDWHV�DQG�EXVDFFD�
QRGXOHV�� )XQGXVFRSLF� ILQGLQJV� LQFOXGH� ELODWHUDO� RSWLF�
GLVF� VZHOOLQJ�� PDFXOD� RHGHPD�� DV� ZHOO� DV� PXOWLSOH�
SXQFWDWH�FKRURLGLWLV�DVVRFLDWHG�ZLWK�LQIHULRU�H[XGDWLYH�
UHWLQDO� GHWDFKPHQW�)LJXUH�D-E��� ,QWUDRFXODU� SUHVVXUH�
ZDV� QRUPDO� LQ� ERWK� H\HV�� 1HXURORJLFDO� H[DPLQDWLRQ�
UHYHDOHG� D� SRVLWLYH� .HUQLJ� VLJQ�� KRZHYHU� WKHUH� ZDV�
QR�RWKHU�QHXURORJLFDO�VLJQV�IRXQG� 
 
2SWLFDO� FRPSXWHU� WRPRJUDSK\� �2&7�� RI� WKH� PDFXOD�
VKRZHG�PXOWLSOH�VHURXV�UHWLQDO�GHWDFKPHQW�28��ILJXUH�
�D-E��� )XQGXV� IOXRUHVFHLQ� DQJLRJUDSK\� �))$���������
UHYHDOHG�GHOD\HG�FKRURLGDO� ILOOLQJ��GLVFV� OHDNDJH��DQG�
PXOWLSOH� SXQFWDWH� K\SHUIOXRUHVFHQFH� ZLWK� OHDNDJHV�
ELODWHUDOO\� �ILJXUH� �D-E��� %ORRG� LQYHVWLJDWLRQ� LQFOXGLQJ�
HU\WKURF\WH� VHGLPHQWDWLRQ� UDWH� DQG� LQIHFWLYH� VFUHHQ�

LQJ� ZHUH� DOO� QRUPDO� H[FHSW� IRU� D� K\SRFKURPLF��������
PLFURF\WLF� DQHPLD�� +HU� 0DQWRX[� WHVW� ZDV� ��PP�� $�
GLDJQRVLV� RI� ELODWHUDO� DFXWH� 9RJW-.R\DQDJL-+DUDGD�
GLVHDVH�ZDV�PDGH� 
 
6KH� ZDV� LPPHGLDWHO\� VWDUWHG� RQ� LQWUDYHQRXV�
PHWK\OSUHGQLVRORQH� ���PJ� 4,'� IRU� WKUHH� GD\V������
IROORZHG� E\� RUDO� SUHGQLVRORQH� ��PJ� GDLO\� ��PJ�NJ�
GD\��� 7RSLFDOO\� VKH� UHFHLYHG� 3UHGQLVRORQH� DFHWDWH�
���� 0\GULDF\O� ���� %HVW� FRUUHFWHG� YLVXDO� DFXLW\
�%&9$��PDUNHGO\�LPSURYHG�WR������2'�DQG������26�
XSRQ�FRPSOHWLRQ�RI� LQWUDYHQRXV�PHWK\OSUHGQLVRORQH��
,QLWLDWLRQ� RI� VHFRQG-OLQH� LPPXQRVXSSUHVVDQW� ZDV��
GHIHUUHG�GXH� WR� WKH�DQHPLD�ZKLFK�ZDUUDQWHG� IXUWKHU�
LQYHVWLJDWLRQ�� :KLOH� RQ� WKH� KLJK� GRVH� RI� WKH� RUDO��
SUHGQLVRORQH��KHU�YLVLRQ�GHWHULRUDWHG�GXH�WR�UHFXUUHQW�
PXOWLIRFDO� FKRURLGLWLV� DQG� VXEUHWLQDO� IOXLG� ZKLFK� ZDV�
VHHQ�RQ�2&7��6KH�ZDV� WKHQ� UHDGPLWWHG� IRU�DQRWKHU�
F\FOH� RI� LQWUDYHQRXV� PHWK\OSUHGQLVRORQH�� 8QIRUWX�
QDWHO\��WKH�SDWLHQW�ZDV�ORVV�WR�IROORZ-XS�WKHUHDIWHU� 
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9RJW–.R\DQDJL–+DUDGD� �9.+�� GLVHDVH� LV� D����������
PXOWLV\VWHP� JUDQXORPDWRXV� LQIODPPDWRU\���������������
DXWRLPPXQH�GLVRUGHU�ZLWK� RSKWKDOPLF�� GHUPDWRORJLF��
QHXURORJLF� DQG� DXGLWRU\� PDQLIHVWDWLRQV�� 7KH� RFXODU�
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PDQLIHVWDWLRQV� LQFOXGH� VHYHUH� SDQXYHLWLV� ZLWK�������
LULGRF\FOLWLV��GLIIXVH�FKRURLGDO�VZHOOLQJ��VHURXV�UHWLQDO�
GHWDFKPHQW�DQG�RSWLF�GLVF�K\SHUDHPLD��3DWLHQWV�FDQ�
SUHVHQW�ZLWK� ELODWHUDO� JUDQXORPDWRXV� SDQXYHLWLV� ZLWK�
RU� ZLWKRXW� H[WUDRFXODU� PDQLIHVWDWLRQV� >�@�� ,QFLGHQFH�
RI�9.+�GLVHDVH�YDULHV�GHSHQGLQJ�RQ�WKH�JHRJUDSKLF�
ORFDWLRQ� DQG� HWKQLFLW\�� 'DUNO\� SLJPHQWHG� UDFHV� DUH�
SULPDULO\� DIIHFWHG� VXFK� DV� +LVSDQLFV�� $VLDQV�� DQG�
$VLDQ�,QGLDQV��,W�PRVWO\�DIIHFWHG�IHPDOH�DQG�SDWLHQWV�
LQ�WKHLU�ILIWK�GHFDGHV�RI�OLIH�>�@� 
 
7KH�GLDJQRVWLF�FULWHULD�RI�9.+�GLVHDVH�EDVHG�RQ�WKH�
UHFRPPHQGDWLRQ�E\�7KH�$PHULFDQ�8YHLWLV�6RFLHW\�LQ�
����� � LQFOXGHV� ���� WKH� DEVHQFH� RI� DQ\� KLVWRU\� RI���
RFXODU�WUDXPD�RU�VXUJHU\��DQG�����WKH�SUHVHQFH�RI�DW�
OHDVW� WKUHH� RI� WKH� IROORZLQJ� IRXU� VLJQV�� �D�� ELODWHUDO�
FKURQLF� LULGRF\FOLWLV�� �E�� SRVWHULRU� XYHLWLV�� LQFOXGLQJ�
H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� IRUPH� IUXVWH� RI��������
H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� GLVF� K\SHUDHPLD� RU�
RHGHPD� DQG� ³VXQVHW-JORZ´� IXQGXV�� �F�� QHXURORJLF�
VLJQV� RI� WLQQLWXV�� QHFN� VWLIIQHVV�� FUDQLDO� QHUYH�� RU��
FHQWUDO� QHUYRXV� V\VWHP� GLVRUGHUV�� RU� FHUHEURVSLQDO�
IOXLG� SOHRF\WRVLV�� DQG� �G�� FXWDQHRXV� ILQGLQJV� RI�����
DORSHFLD��SROLRVLV��RU�YLWLOLJR��+RZHYHU��RWKHU�GLVHDVH�
HQWLWLHV� VXFK� DV� V\PSDWKHWLF� RSKWKDOPLD�� RFXODU�
V\SKLOLV��SRVWHULRU�VFOHULWLV�DQG�DFXWH�SRVWHULRU�PXOWL�
IRFDO� SODFRLG� SLJPHQW� HSLWKHOLRSDWK\� PD\� KDYH�����
VLPLODU�SUHVHQWDWLRQ�ZLWK�9.+�GLVHDVH�DQG�QHHGHG�WR�
EH�UXOHG�RXW�ILUVW�>�@� 
 
7KH�DLP�RI�WUHDWPHQW�LQ�WKH�DFXWH�VWDJH�LV�WR�KDOW�WKH�
GLVHDVH�SURFHVV� IURP�HQWHULQJ� WKH� FKURQLF� UHFXUUHQW�
SKDVH�� 6WDQGDUG� WUHDWPHQW� LQFOXGHV� RUDO�������������
SUHGQLVRORQH� ��� –� ���� PJ�NJ�� RU� LQLWLDO� LQWUDYHQRXV�
PHWK\OSUHGQLVRORQH�� SUHIHUDEO\� ZLWKLQ� �� ZHHNV� IURP�
WKH� EHJLQQLQJ� RI� V\PSWRPV�� IROORZHG� E\� VORZ��������
WDSHULQJ�RI�RUDO�FRUWLFRVWHURLGV��7UHDWPHQW�VKRXOG�EH�
QR� OHVV� WKDQ� �� PRQWKV� DQG� WKH� GRVH� VKRXOG� EH�����
WLWUDWHG�DFFRUGLQJ�WR� WKH�VHYHULW\�RI� WKH� LQIODPPDWLRQ�
>�@� 
 
,PPXQRPRGXODWRUV� VXFK� DV� D]DWKLRSULQH� DQG����
PHWKRWUH[DWH� LQ� FRPELQDWLRQ� ZLWK� FRUWLFRVWHURLGV� DV�
ILUVW-OLQH� WKHUDS\� KDYH� EHHQ� UHSRUWHG� WR� VLJQLILFDQWO\�
UHGXFH� WKH� UHFXUUHQFH� UDWHV�� ODWH� FRPSOLFDWLRQV� DQG�
LPSURYHPHQW� LQ�YLVXDO�RXWFRPH�LQ�DFXWH�GLVHDVH�>�@��
,Q� RXU� FDVH�� WKH� LQLWLDWLRQ� RI� WKH� LPPXQRPRGXODWRU�
ZDV� GHOD\HG� GXH� WR� WKH� IHDU� RI� ERQH� PDUURZ��������
VXSSUHVVLRQ� HIIHFWV� FDXVLQJ� GHWHULRUDWLRQ� RI� DQHPLD�
ZKLFK� ZDV� LQFLGHQWDOO\� IRXQG� GXULQJ� LQYHVWLJDWLRQ��
+HPDWRORJLFDO�WR[LFLW\�LV�D�VHULRXV�DQG�SRWHQWLDOO\�OLIH�
WKUHDWHQLQJ� HIIHFW� ZKLFK� SUHVHQWV� DV�P\HORVXSSUHV�
VLRQ�DQG�SDQF\WRSHQLD��ZKLFK�FDQ�RFFXU�HYHQ�RQ�ORZ�
GRVH�LPPXQRPRGXODWRU\�WUHDWPHQW�>�@� 
 

%LRORJLFV� DUH� UHFHQWO\� VWXGLHG� PHGLFDWLRQ� DQG�
KDYH� EHHQ� XVHG�ZLGHO\� IRU� WKH� WUHDWPHQW� RI� QRQ-
LQIHFWLRXV� XYHLWLV� DQG� RWKHU� RFXODU� LQIODPPDWRU\�
GLVHDVHV��,W�KDV�EHHQ�XVHG�DV�DQ�DOWHUQDWLYH�RU�DV�
DQ� DGMXQFW� WUHDWPHQW� LQ� SDWLHQWV� ZLWK� LQDGHTXDWH�
UHVSRQVH� RU� LQWROHUDQFH� WRZDUGV� FRQYHQWLRQDO��
,PPXQRWKHUDS\�� %LRORJLFV� DJHQWV� VXFK� DV��������
,QIOL[LPDE� DQG� $GDOLPXPDE� �DQWL� –� 71)�� KDYH�
EHHQ�UHSRUWHG�WR�EH�DQ�HIIHFWLYH�WUHDWPHQW�RI�9.+�
GLVHDVH� >�@�� ,W� ZDV� UHSRUWHG� WR� VLJQLILFDQWO\��������
LQFUHDVH� WKH� KHPRJORELQ� YDOXH� EDVHG� RQ� VWXGLHV�
LQ� D� SDWLHQW� ZLWK� UKHXPDWRLG� DUWKULWLV�� SVRULDWLF���
DUWKULWLV�DQG�DQN\ORVLQJ�VSRQG\OLWLV�>�����@� 
 
7KLV�FDVH�KLJKOLJKWV�WKH� LPSRUWDQFH�RI�DJJUHVVLYH�
WKHUDS\� LQ� 9RJW-.R\DQDJL-+DUDGD� GLVHDVH�� ,Q���
FDVHV� ZKHUH� LPPXQRPRGXODWRUV� FDQQRW� EH�����
FRPPHQFHG��HDUO\�FRQVLGHUDWLRQ�RI�ELRORJLFV�VXFK�
DV�LQIOL[LPDE�DQG�DGDOLPXPDE�VKRXOG�EH�VRXJKW�WR�
SUHYHQW�WKH�SURJUHVVLRQ�RI�WKLV�SRWHQWLDOO\�EOLQGLQJ�
FRQGLWLRQ� 
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7KH�DXWKRUV�UHSRUW�QR�FRQIOLFWV�RI�LQWHUHVW� 
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�� $JUDZDO� $�� %LVZDV� -�� 8QLODWHUDO� 9RJW-

.R\DQDJL-+DUDGD� GLVHDVH�� UHSRUW� RI� WZR� FDV�
HV��0LGGOH�(DVW�$IULFDQ�MRXUQDO�RI�RSKWKDOPRO�
RJ\�������-DQ���������� 

�� 3DVDGKLND�6��5RVHQEDXP�-7��8SGDWH� RQ� WKH�
XVH� RI� V\VWHPLF� ELRORJLF� DJHQWV� LQ� WKH� WUHDW�
PHQW� RI� QRQLQIHFWLRXV� XYHLWLV�� %LRORJLFV�� WDU�
JHWV�	�WKHUDS\������������ 

�� 5DMQLFV� 3�� .HOOQHU� 96�� .HOOQHU� $�� .DUDGL� (��
.ROODU�%��(J\HG�0��7KH�KHPDWRORJLF�WR[LFLW\�RI�
PHWKRWUH[DWH� LQ� SDWLHQWV� ZLWK� DXWRLPPXQH��
GLVRUGHUV��-�1HRSODVP�������������-� 

�� .KDOLID� <0�� %DLORQ\�05�� $FKDU\D�15�� 7UHDW�
PHQW� RI� SHGLDWULF� 9RJW-.R\DQDJL-+DUDGD����
V\QGURPH�ZLWK� LQIOL[LPDE��2FXODU� LPPXQRORJ\�
DQG�LQIODPPDWLRQ�������-XQ������������-��� 

�� .RXWURXEDNLV� ,(�� 5DPRV-5LYHUV� &�� 5HJXHLUR�
0�� .RXWURXPSDNLV� (�� &OLFN� %�� 6FKZDUW]� 0��
6ZRJHU� -�� %DLGRR� /�� +DVKDVK� -*�� %DUULH� $��
'XQQ�0$��7KH�,QIOXHQFH�RI�$QWL–WXPRU�1HFUR�
VLV� )DFWRU� $JHQWV� RQ� +HPRJORELQ� /HYHOV� RI�
3DWLHQWV� ZLWK� ,QIODPPDWRU\� %RZHO� 'LVHDVH��
,QIODPPDWRU\� ERZHO� GLVHDVHV�� ����� -XO� ����
��������-��� 


