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��� ,QWURGXFWLRQ�RU�SUHGHFHVVRUV
6LQFH� ����� ZKHQ� WKH� ILUVW� WH[W� KDV� EHHQ� WUHDWHG� DQG

FRPSXWHU�SURFHVVHG�OLNH�D�FRUSXV��%XMDV��������WKH�WUDGL�
WLRQ� RI� EXLOGLQJ� &URDWLDQ� PRQROLQJXDO� FRUSRUD� QHYHU
FHDVHG��,W�ZDV�HQWLUHO\�VLWXDWHG�LQ�WKH�,QVWLWXWH�RI�/LQJXLV�
WLFV� DW� WKH� )DFXOW\� RI� 3KLORVRSK\�� 8QLYHUVLW\� RI� =DJUHE�
7KDW�WUDGLWLRQ�GLYHUVLILHG�IURP�WKH�YHU\�VWDUW�LQ�WZR�GLUHF�
WLRQV�UHJDUGLQJ�VRXUFHV�RI�WH[WV��EXW�PDLQO\�XVLQJ�WKH�VDPH
PHWKRGRORJ\��7KH�ILUVW�GLUHFWLRQ��EHLQJ�H[WHQVLYHO\�GHYHO�
RSHG�LQ� 
���DQG�
����ZDV�SURFHVVLQJ�RI�GLDFKURQLFDO�WH[WV�
QRWDEO\� ROG� &URDWLDQ� ZULWHUV� �0HGLDHYDO�� 5HQDLVVDQFH�
%DURTXH� HWF���� 7KH� VHFRQG� GLUHFWLRQ� ZDV� SURFHVVLQJ� RI
V\QFKURQLFDO� WH[WV� L�H�� FRQWHPSRUDU\� WH[WV� LQ� &URDWLDQ�� ,W
ZDV� HVWDEOLVKHG� LQ� ����� ZLWK� WKH� ODXQFK� RI� WKH� SURMHFW
&RPSXWHU� 3URFHVVLQJ� RI� &URDWLDQ� /LWHUDU\� /DQJXDJH� LQ
ZKLFK� WKH�2QH�PLOOLRQ�&RUSXV�RI�&URDWLDQ�/LWHUDU\�/DQ�
JXDJH�ZDV�FRPSLOHG��,W�ZDV�FRPSRVHG�RI�ILYH�VXEFRUSRUD
�GUDPD�� SRHWU\�� SURVH�� QHZVSDSHUV� DQG� WH[WERRNV�� DQG
ZLWK�WH[WV�GDWLQJ�IURP������WR�������'XH�WR�GLIIHUHQW�RU�
JDQL]DWLRQDO��WHFKQLFDO�DQG�SDUWO\�ZDU�FRQGLWLRQV��WKDW�FRU�
SXV�KDV�QRW�EHHQ�FRPSOHWHG�XQWLO��������,W�DOVR�VHUYHG�DV
WKH�JURXQG�PDWHULDO�IRU�WKH�ILUVW�&URDWLDQ�)UHTXHQF\�'LF�
WLRQDU\��0RJXã�%UDWDQLü�7DGLü��������

3ROLWLFDO�FKDQJHV�LQ�&URDWLD��ILUVW�IUHH�HOHFWLRQV�LQ�����
DQG� LQGHSHQGHQFH� IURP� <XJRVODYLD� LQ� ������ GHILQLWHO\
KDG� LQIOXHQFH� RQ� WKH� VWDWXV� RI� &URDWLDQ� ODQJXDJH� ZKLFK
ZDV�WUDQVIHUUHG�IURP�IRUPDOO\�RIILFLDO�LQ�RQH�RI�VL[�IHGHUDO
XQLWV�RI�IRUPHU�<XJRVODYLD�²�EXW� LQ�UHDOLW\� LQ�RSSUHVVHG
SRVLWLRQ� LQ� )HGHUDWLRQ�²� WR� D� IXOO\� DFNQRZOHGJHG� VWDWH
ODQJXDJH��� 7KHVH� FKDQJHV� FHUWDLQO\� KDG� DQ� LPSDFW� RQ
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�� 6HH� PRUH� DERXW� WKH� KLVWRU\� RI� &URDWLDQ� FRUSRUD� EXLOGLQJ� LQ
�7DGLü��������
��,W�GRHVQ
W�PHDQ�WKDW�&URDWLDQ�ODQJXDJH�GLGQ
W�H[LVW�EHIRUH������
2Q�WKH�FRQWUDU\��LW�H[LVWHG�DQG�VXUYLYHG�LQ�$XVWUR�8QJDULDQ�(P�
SLUH�� LQ� .LQJGRP� RI� <XJRVODYLD� EHWZHHQ� WZR� :RUOG� :DUV� DV
ZHOO� DV� XQGHU� FRPPXQLVW� DXWKRULWLHV� RI� SRVW�::��<XJRVODYLD
ZLWK� VLPLODU� WHQGHQFLHV� RI� XQLILFDWLRQ� ZLWK� 6HUELDQ� ODQJXDJH
XQGHU�QDPH�6HUER�&URDWLDQ��&URDWR�6HUELDQ�RU�DQ\�RWKHU�YHUVLRQ
RI� WZR�IROGHG� QDPH� DQFKRUHG� LQ� DOUHDG\� RXWGDWHG� ��WK� FHQWXU\
6ODYLVWLF� WUDGLWLRQ� IURP�âDIDULN�RQ��<HW� LWV�YHU\�QDPH� LQ�<XJR�
VODYLD� ZDV� VRPHWLPHV� RIILFLDOO\� UHFRJQL]HG� �OLNH� LQ�::,,� DQG
�����&RQVWLWXWLRQ��DQG�VRPHWLPHV�FRPSOHWHO\�EDQQHG� �EHWZHHQ
WZR�ZDUV�� 
���
�����7KH� LQWHUQDWLRQDO� UHFRJQLWLRQ�RI�&URDWLDQ�DV
WKH�GLVWLQFW�6ODYLF�ODQJXDJH�UHPDLQV�WR�EH�GRQH�LQ�\HDUV�WR�FRPH

XVDJH�RI�&URDWLDQ�DV�ZHOO��EXW�WKHUH�ZHUH�QR�ODQJXDJH�GDWD
RQ�ZKLFK� WKH�UHVHDUFK�FRXOG�EH�GRQH��7KH�RQO\�REMHFWLYH
VWDUWLQJ� SRLQW� IRU� WKDW� ZDV� WKH� GHYHORSPHQW� RI� ODQJXDJH
UHVRXUFHV� L�H�� FRUSXV� ZKLFK� FRXOG� EH� UHSUHVHQWDWLYH� IRU
&URDWLDQ� LQ� JHQHUDO�� 7KH� UHVXOWV� RI� LWV� SURFHVVLQJ� FRXOG
WKHQ�EH�FRPSDUHG�ZLWK�WKH�UHVXOWV�RI�SURFHVVLQJ�RI�DOUHDG\
H[LVWLQJ�FRUSRUD��%HVLGHV�� WKH�GHYHORSPHQW�RI� ODUJH�VFDOH
ODQJXDJH�UHVRXUFHV�IRU�RWKHU�ODQJXDJHV�EHFDPH�LPSRUWDQW
IRU� GHYHORSPHQW� RI� ODQJXDJH� WHFKQRORJLHV� IRU� HDFK� RI
WKHP��6R�WKH�LGHD�RI�FROOHFWLQJ�&URDWLDQ�1DWLRQDO�&RUSXV
�KHQFHIRUWK�+1.��ZDV�SUHVHQWHG�LQ��7DGLü��������DQG�IXU�
WKHU�HODERUDWHG�LQ��7DGLü���������,W�DOVR�FRLQFLGHG�ZLWK�WKH
ODXQFK� RI� RWKHU� FRUSRUD� SURMHFWV� OLNH� &]HFK� 1DWLRQDO
&RUSXV� �&1&�� LQ� ������ +XQJDULDQ� 1DWLRQDO� &RUSXV
�+1&��LQ�������),'$�FRUSXV�RI�6ORYHQH�LQ������HWF�

,Q�WKH�QH[W�SDUW�RI�WKLV�SDSHU�WKH�JHQHUDO�DUFKLWHFWXUH�RI
+1.�DQG�FRUSXV�SDUDPHWHUV�ZLOO�EH�SUHVHQWHG��,Q�WKH�WKLUG
SDUW�WKH�SURFHVVLQJ�DQG�WKH�WRROV�XVHG�DUH�GLVFXVVHG��$W�WKH
HQG� RI� SDSHU� WKH� FRQFOXVLRQ� JLYHV� DOVR� DQ� RYHUYLHZ� RI
SHUVSHFWLYHV�

��� $UFKLWHFWXUH�DQG�SDUDPHWHUV�RI�+1.
7KH�LQLWLDO�LGHD�ZDV�WR�EXLOG�D�PXOWLPLOOLRQ�UHSUHVHQWD�

WLYH�FRUSXV�RI�FRQWHPSRUDU\�ODQJXDJH��EXW�LW�VRRQ�FDPH�XS
WKDW� WKHUH�DUH�QHHGV�WR�EXLOG�FRUSRUD�IRU�ROG� WH[WV�DV�ZHOO
EHFDXVH� SUHYLRXV� UHVHDUFK� QHHGHG� WKH� UHYLVLRQ� DQG� QHZ
UHDGLQJV�LQ�DFFRUGDQFH�ZLWK�QHZ�PDWHULDO�GLVFRYHUHG��7KH
GHFLVLRQ� WR� RUJDQL]H� +1.� LQ� WZR� FRPSRQHQWV� ZDV� DOVR
PDGH�KDYLQJ�LQ�PLQG�WKH�EOXUULQJ�RI�WKH�GLVWLQFW�ERUGHUOLQH
EHWZHHQ� ODUJH� FRUSXV� DQG� WH[W� DUFKLYH� LQ� VR�FDOOHG� �UG

JHQHUDWLRQ�RI�FRUSRUD��%HVLGHV��KDYLQJ�D� ODUJHU�FRUSXV�RU
WH[W�DUFKLYH��DV�WKH�EDFNJURXQG�VRXUFH�RI�WH[W�IURP�ZKLFK
D� UHSUHVHQWDWLYH� FRUSXV� FDQ� EH� GHULYHG� LV� QRW� D� QHZ
FRQFHSW���7KH� WZR�FRPSRQHQW� DUFKLWHFWXUH� DOVR� UHVSHFWHG
H[LVWLQJ�WUDGLWLRQ�DQG�DOUHDG\�HVWDEOLVKHG�UHVHDUFK�QHHGV�

����� ���PLOOLRQ�FRUSXV�RI�FRQWHPSRUDU\�&URDWLDQ
)LUVW�FRPSRQHQW�RI�+1.��KHQFHIRUWK���P��LV�FROOHFWHG

IURP� WKH� ZULWWHQ� FRQWHPSRUDU\� &URDWLDQ� WH[WV�� 7KH� ERU�
GHUOLQH� RI� FRQWHPSRUDULW\� ZDV� SXW� LQ� WKH� \HDU� RI� �����
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7KXV� RQO\� WKH� WH[WV� IURP� ����� RQ� DUH� EHLQJ� XVHG��� 7KH
VL]H�RI����PLOOLRQV�ZDV�UHJDUGHG�DV�WLPH�FRVW�DFKLHYDEOH�DW
WKH�WLPH�WKH�ZKROH�SURMHFW�ZDV�ODXQFKHG��,W�WXUQHG�RXW�WKDW
LW�ZDV�XQGHUHVWLPDWHG�LQ�ERWK��WLPH�FRVW�DQG�VL]H�VLQFH�WKH
IULVW�SURMHFWHG�GHDGOLQH�IRU�FRPSOHWLRQ�RI���P�ZDV�E\�WKH
HQG�RI������DQG�WKH����P�FRUSXV�ZRXOG�EH�SUHIHUUHG�WDU�
JHW�WRGD\�IRU�D�UHSUHVHQWDWLYH�JHQHUDO�ODQJXDJH�FRUSXV�

������� 6WUXFWXUH�RI���P�DQG�WH[W�W\SRORJ\
7KH� SURSHU� FRUSXV� GHVLJQ� VKRXOG� EH� PDGH� LQ� WKH� UH�

VSHFW� RI� WKH� UHVHDUFK� GRQH� E\� VRFLDO� DQWKURSRORJLVWV� RU
FXOWXUDO� VRFLRORJLVWV� RQ� WH[W� SURGXFWLRQ� DQG� UHFHSWLRQ�
7KDW� NLQG� RI� UHVHDUFK�� ZKLFK� VKRXOG� SUHVHQW� FRUSXV� GH�
VLJQHUV� ZLWK� QXPEHUV� RI� WLWOHV� OHQW� LQ� OLEUDULHV� RU� ZHHNV
VSHQW� RQ� EHVWVHOOHU�OLVWV�� RYHUDOO� FLUFXODWLRQ� ILJXUHV� HWF��
ZRXOG�JLYH�D�PRUH�SURIRXQG� LQVLJKW� LQ� WH[W� IORZ� LQ� VRFL�
HW\��6LQFH�QR�ILQDQFH�IRU�WKDW�NLQG�RI�WDUJHWHG�UHVHDUFK�ZDV
DYDLODEOH�� ZH� KDG� WR� XVH� H[LVWLQJ� UHVXOWV� IURP� VHYHUDO
FRPPHUFLDOO\�RULHQWHG�PDUNHWLQJ�UHVHDUFKHV�RQ�QHZVSDSHU
DQG� PDJD]LQHV� UHFHSWLRQ� �H�J�� *UDO�� ������ 3RGJRUQLN�
������DV�ZHOO�DV�OLWHUDU\�FULWLFV�RQ�FRQWHPSRUDU\�&URDWLDQ
ILFWLRQ��2UDLü�7ROLü��������

$OVR��ZKHQ�ZH� VWDUWHG� LQ������ZH� DOVR� FRQVXOWHG� WKH
UHFRPPHQGHG� VWDQGDUGV� IRU� WH[W� W\SRORJLHV� �($*/(6�
������ DQG� VWUXFWXUHV� RI� RWKHU� ODUJH� FRUSRUD� �%1&� DQG
&1&����7KDW�UHVXOWHG�LQ�RYHUDOO�VWUXFWXUH�RI���P�

7H[W�W\SH �
)DFWLRQ��LQIRUPDWLYH�WH[WV� ��
��1HZVSDSHUV ��
����GDLO\ ��
����ZHHNO\ �
����EL�ZHHNO\ �
��0DJD]LQHV��MRXUQDOV ��
����ZHHNO\ �
����PRQWKO\ �
����EL���WUL�PRQWKO\ �
��%RRNV��EURFKXUHV��FRUUHVSRQGHQFH��� ��
����SXEOLFLVWLFV �
����SRSXODU�WH[WV ���
����FRUUHVSRQGHQFH��HSKHPHUD ���
����DUWV�DQG�VFLHQFHV ��
)LFWLRQ��LPDJLQDWLYH�WH[WV���SURVH ��
����QRYHOV ��
����VWRULHV �
����HVVD\V �
����GLDULHV���DXWR�ELRJUDSKLHV��� �
0L[HG�WH[WV �

7DEOH����6WUXFWXUH�RI���P
�����������������������������������������������������
��,Q�RUGHU�WR�GHVLJQ�D�FRUSXV�WKH�GHFLVLRQ�DERXW�WLPH�VSDQ�KDG�WR
EH�GRQH��.QRZLQJ�WKH�VRFLRORJLFDO�EDFNJURXQG�IRU�&URDWLDQ��RQH
FRXOG�DUJXH�WKDW�WKDW�GHFLVLRQ�LV�QRW�OLQJXLVWLFDOO\�PRWLYDWHG�DQG
WKDW� LV� WUXH�� %XW� RQH� KDV� WR� GUDZ� D� OLQH� VRPHZKHUH� DQG� ����
VHHPV� WR�EH� LPSRUWDQW�\HDU� IRU�&URDWLDQ� ODQJXDJH�DV� WKH�ZKROH
DQG�SDUWLFXODUO\� IURP�WRGD\
V�SHUVSHFWLYH��%HVLGHV�� WKH�GHYHORS�
HUV� RI� WKH� &]HFK� 1DWLRQDO� &RUSXV� KDG� WKH� VDPH� SUREOHP� DQG
GHFLGHG� IRU������� WKH�\HDU�9iFODY�+DYHO�ZDV�HOHFWHG� IRU�SUHVL�
GHQW�DQG�WKH�\HDU�RI�SROLWLFDO�FKDQJHV�LQ�IRUPHU�&]HFKRVORYDNLD�
��ýHUPiN��������
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+1.�9�1������IDFWLRQ
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+1.�9�1�=�'����VRFLDO�VFLHQFHV���
+1.�9�1�=�+����KXPDQLWLHV���
+1.�9�1�6 ���H[SHUW�WH[WV
+1.�9�1�6�=����WUDYHOV
+1.�9�1�6�.����FULWLFLVP
+1.�9�1�6�0����PHGLD
+1.�9�1�6�&����FULPLQDOLVWLFV
+1.�9�1�6�6����VSRUWV
+1.�9�1�6�3����SROLWLFV
+1.�9�1�6�(����HFRORJ\��ELRHWKLFV�HWF�
���
+1.�9�1�1 ���QRQ�H[SHUW�WH[WV
+1.�9�1�1�3����SXEOLFLVWLFV
+1.�9�1�1�2����SRSXODU�WH[WV
+1.�9�1�1�(����HSKHPHUD
+1.�9�8 ��ILFWLRQ
+1.�9�8�3 ����SURVH���
+1.�9�8�' ����GUDPD���
+1.�9�8�6 ����SRHWU\���
+1.�9�0������PL[HG�WH[WV���

)LJXUH����7H[W�W\SRORJ\�RI�+1.�ZLWK�UHVSHFW�WR�($*/(6
UHFRPPHQGDWLRQV

������� $YDLODELOLW\�RI�VRXUFH�WH[WV
,Q�WKH�SURFHVV�RI�FROOHFWLQJ�WH[WV�VRPH�W\SHV�JHQUHV�DUH

HDVLHU� WR�JHW�ZKLOH� VRPH�DUH� UHDOO\� GLIILFXOW��6LQFH� DW� WKH
EHJLQQLQJ�WKH�GHFLVLRQ�KDV�EHHQ�PDGH�WR�DYRLG�DQ\�W\SLQJ
RU�2&5�LQSXW��ZH�ZHUH�IRUFHG�WR�XVH�WH[WV�DYDLODEOH�RQO\
LQ� HOHFWURQLF� IRUP�� $V� LW� ZDV� H[SHFWHG�� WKHUH� ZHUH� QR
SUREOHPV�ZLWK�QHZVSDSHUV��ILFWLRQ�� WH[WERRNV�IURP�VRFLDO
VFLHQFHV�RU�KXPDQLWLHV��EXW�QDWXUDO�DQG�WHFKQLFDO�VFLHQFHV
VWLOO�GHPRQVWUDWH� VHYHUH� ODFN�RI� WH[WV��7KLV� VWLOO� UHVXOWV� LQ



FRUSXV�GLVSURSRUWLRQ��7KH���P�FRUSXV�LV�QRZ�DW�WKH�VL]H�RI
���PLOOLRQ�WRNHQV�

����� &URDWLDQ�(OHFWURQLF�7H[WXDO�$UFKLYH
7KH�VHFRQG�FRPSRQHQW�RI�+1.��KHQFHIRUWK�+(7$��LV

FRPSRVHG�DV� WKH�WH[W�DUFKLYH�ZLWKRXW�DQ\�VL]H�� WLPH�VSDQ
RU�WH[W�W\SH�OLPLWDWLRQV��&XUUHQWO\�LQ�+(7$�WKHUH�DUH�WH[WV
FROOHFWHG�IURP�YDULRXV�VRXUFHV��ZKLFK�DUH�SURGXFHG�HLWKHU
EHIRUH������RU�DIWHU��EXW� WKHLU�FRPSOHWH� LQVHUWLRQ� LQ���P
ZRXOG�UHVXOW�LQ�LWV�GLVEDODQFH��(DFK�RI�FROOHFWLRQV�RI�WH[WV
LV�UHSUHVHQWHG�DV�D�VHSDUDWH�FRUSXV��H�J��&RPSOHWH�ZRUNV�RI
,YDQ�*XQGXOLü��&RPSOHWH�ZRUNV�RI�0DUNR�0DUXOLü�LQ�&UR�
DWLDQ��&URDWLDQ�/LWHUDU\�&ODVVLFV� �FROOHFWLRQ� RI� ��� SURVH
SLHFHV� IURP���WK� WR� HDUO\� ��WK� FHQWXU\�� ��PLOOLRQ� WRNHQV��
&RPSOHWH�ZRUNV�RI�0LURVODY�.UOHåD��EHLQJ�FROOHFWHG�QRZ�
HVWLPDWHG�RQ���PLOOLRQ�WRNHQV���&RUSXV�RI�&URDWLDQ�&KDW�
URRPV�DQG�8VHQHW�*URXSV������PLOOLRQ�WRNHQV��RU�VHYHUDO
QHZVSDSHUV� FROOHFWLRQV� �DURXQG� �� PLOOLRQ� WRNHQV� HDFK��
&RQWHPSRUDU\�WH[WV�DUH�XVHG�LQ���P�LI�WKH\�IXOILOO�FULWHULD
IRU�LQVHUWLRQ��&XUUHQWO\�IRU�+1.�WKHUH�DUH�PRUH�WKDQ����
PLOOLRQ�WRNHQV�FROOHFWHG�LQ�UDZ�WH[W�IRUPDW��EXW�RQO\�DERXW
����DUH�DOUHDG\�FRQYHUWHG�LQWR�FRUSXV�IRUPDW�

����� &RUSXV�IRUPDW
$W� WKH�HQG�RI������ WKH�GHFLVLRQ�KDV�EHHQ�PDGH� WR� HQ�

FRQGH�WKH�FRUSXV�ZLWK�;0/�DOWKRXJK�LQ�WKDW�WLPH�LW�ORRNHG
RGG� EHFDXVH� RI� SOHWKRUD� RI� DOUHDG\� H[LVWLQJ� 6*0/� WRROV
DQG� VWDQGDUGV�� 7KH� IXUWKHU� GHYHORSPHQW� WXUQHG� WKDW� WR� D
JRRG�GHFLVLRQ��7KH�+1.�LV�HQFRGHG�DFFRUGLQJ�WR�WKH�;&(6
VWDQGDUG� IRU� FRUSXV� HQFRGLQJ� �,GH�� %RQKRPPH�� 5RPDU\�
������� ,W� XVHV� 81,&2'(� VWDQGDUG� IRU� ODQJXDJH� VSHFLILF
FKDUDFWHUV��þ�ü� �ã�å������)RU�WKH�QH[W�SURFHVVLQJ�SKDVH��326
WDJJLQJ�OHPPDWL]DWLRQ��ZH�ZRXOG� OLNH� WR� WHVW� WKH� VWDQG�RII
DQQRWDWLRQ�ZKLFK�LV�HDVLO\�DFKLHYHG�ZLWK�;0/�

��� &RUSXV�SURFHVVLQJ�DQG�WRROV
7KH� FROOHFWLQJ� RI� WH[WV� VWDUWHG� LQ� VXPPHU� RI� ����

ZKHQ�VRPH��DOWKRXJK� OLPLWHG�� ILQDQFLQJ�ZDV�SURYLGHG�E\
WKH� JRYHUQPHQW��� 7KH� ILUVW� DQG� FKHDSHVW� VRXUFH� ZDV
QHZVSDSHUV� DQG� WKHLU�ZHE� HGLWLRQV��ZKLFK� FRYHUHG�PRUH
WKDQ� ���� RI� SDSHU� YHUVLRQ�� 7KH� '73� VRXUFHV� IROORZHG
VRRQ��SURYLGLQJ�XV�ZLWK�RWKHU�WH[W�W\SHV�

����� �;0/�WRRO
,Q�RUGHU�WR�IDFLOLWDWH�WHGLRXV�SURFHVV�RI�WH[W�FRQYHUVLRQ

IURP�GLIIHUHQW�IRUPDWV��ZH�GHYHORSHG�D�WRRO�IRU�FRQYHUVLRQ
LQ� ;0/�� 7KH� WRRO�� QDPHG� �;0/�� FRQYHUWV� +70/�57)
ILOHV�WR�;0/�LQ�WZR�VWHSV��7KH�ILUVW�RQH�SURGXFHV�WKH�LQ�
WHUPHGLDU\� ³GLUW\´�;0/�ZLWK�+70/�57)� WH[W� DWWULEXWHV
SUHVHUYHG�� ,Q� WKH� VHFRQG�SKDVH�� WKH�XVHU�GHILQHG� VFULSW� LV
DSSOLHG� WR� LQWHUPHGLDU\� ;0/� IRUPDW� UHVXOWLQJ� LQ� ³IXOO�
EORZQ´�;0/�ILOH��7KH�WRRO�KDV�WKH�FDSDELOLW\�RI�SURFHVV�
LQJ�ZKROH�GLUHFWRULHV�ZLWK�WKH�VDPH�VFULSW�WKXV�DXWRPDWLQJ
WKH�FRQYHUVLRQ�RI� ODUJH�TXDQWLWLHV�RI� WH[WV� IURP� WKH� VDPH
VRXUFH��

����� 7RNHQL]HU
6LPSOH� WRNHQL]HU� WKDW� FRQYHUWV� ;0/� ILOHV� LQ� WZR

IRUPDWV�ZDV�EXLOW�DOVR�

�����������������������������������������������������
��*UDQW�IRU�UHVHDUFK�SURMHFW��������RI�0LQLVWU\�RI�6FLHQFH�RI
7HFKQRORJ\�RI�WKH�5HSXEOLF�RI�&URDWLD�
��$ERXW��;0/�VHH�LQ�7DGLü��������

�� WDEEHG� ILOH� IRUPDW� FRQYHQLHQW� IRU� LPSRUWLQJ� WH[WV
WR�GDWDEDVHV��)LJXUH���

�� WRNHQL]HG�;0/�ILOH��)LJXUH����
7KH�WDEEHG�ILOH�IRUPDW�ORRNV�OLNH�WKLV�
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*25,&, YO������JU�� �� 5
69(72-$16.2- YO������JU�� �� 5
2'5	�����$1 YO������JU�� �� 5
�� YO������JU�� �� %
� YO������JU�� �� ,
)(67,9$/ YO������JU�� �� 5
3-(9$	�����$ YO������JU�� �� 5
$0$7(5$ YO������JU�� ��� 5
��+($'! YO������JU�� ��� ;
�+($'�W\SH �QD�! YO������JU�� ��� ;
,YDQD YO������JU�� ��� 5
RVYRMLOD YO������JU�� ��� 5
	�����XSDQLMVNL YO������JU�� ��� 5
6DQUHPR YO������JU�� ��� 5
��+($'! YO������JU�� ��� ;
�+($'�W\SH �SQ�! YO������JU�� ��� ;
 YO������JU�� ��� ,
2G YO������JU�� ��� 5
�� YO������JU�� ��� %
QDWMHFDWHOMD YO������JU�� ��� 5
	�����LUL YO������JU�� ��� 5

)LJXUH����7DEEHG�ILOH�ZLWK�WRNHQ�LQ��VW�FROXPQ��ILOHQDPH�LQ
�QG��E\WH�RIIVHW�LQ��UG�DQG�WRNHQ�W\SH�LQ��WK�ZKHUH�5� �WR�

NHQ��,� �SXQFWXDWLRQ��;� �;0/�WDJ��%� �QXPHUDO

7KH�WRNHQL]HG�;0/�ILOH�ORRNV�OLNH�WKLV�
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�:�W\SH �5�!3-(9$&$��:!
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)LJXUH����7RNHQL]HG�;0/�ILOH

����� 6HQWHQFH�GHOLPLWLQJ
6HQWHQFH� ERXQGDU\� GHWHFWLRQ� LV� EHLQJ� GRQH� ZLWK

DOJRULWKP� ZKLFK� LQVHUWV� ��6!�6!�ERXQGDU\� EHWZHHQ
SXQFWXDWLRQ�DQG�FDSLWDO�OHWWHU��,W�LV�WKHQ�ILOWHUHG�IRU�NQRZQ
H[FHSWLRQV� �PU���GU��������:H�KDYH�TXLWH� D� ORW� RI�SUREOHPV
ZLWK� PDQXDO� FRUUHFWLRQ� RI� RUGHU�QXPEHUV� ZKLFK� DUH� E\
&URDWLDQ�RUWKRJUDSK\�ZULWWHQ�ZLWK�D�SHULRG�DIWHU�DQ�$UDELF
RU� 5RPDQ� QXPHUDO� DQG� WKDW� SHULRG� LV� DOVR� D� IXOO�VWRS� LQ
����RI�FDVHV�



����� 326�WDJJLQJ�OHPPDWL]DWLRQ
&URDWLDQ��OLNH�DOO�6ODYLF�ODQJXDJHV��LV�PRUSKRORJLFDOO\

ULFK�� $� TXLFN� JODQFH� RQ� IOHFWLYH� V\VWHP� ZRXOG� JLYH� DQ
LQYHQWRU\�RI�VHYHQ�FDVHV�� WZR�QXPEHUV�DQG� WKUHH�JHQGHUV
LQ� GHFOHQVLRQ� �ZLWK� SHFXOLDU� LQWHUYHQLQJ� RI� VHPDQWLFV� RI
DQLPDWH�LQDQLPDWH� W\SH� LQ� DFFXVDWLYH� VLQJXODU� DW� VRPH
GHFOHQVLRQDO� SDWWHUQV��� DOO� WKDW� LQ� WZR� PRUH� FDWHJRULHV
�GHILQLWH� DQG� LQGHILQLWH�� IRU� DGMHFWLYHV�� DV� ZHOO� DV
FRPSDULVRQ�ZKLFK� VSUHDGV� WR� DGYHUEV�� DFFRPSDQLHG�ZLWK
GHFOHQVLRQ�RI�SURQRXQV�DQG�FDUGLQDO�QXPEHUV�IURP�RQH�WR
IRXU�� ,Q� YHUEDO� V\VWHP� WKHUH� DUH� WKUHH� VLPSOH� LQGLFDWLYH
DQG� WKUHH� SHULSKUDVWLF� WHQVHV� �ZLWK� GLIIHUHQFH� LQ� JHQGHUV
DQG� QXPEHUV� LQ� SDUWLFLSOHV��� WZR� DGGLWLRQDO� SDUWLFLSOHV�
WZR�LPSHUDWLYHV�� WZR�FRQGLWLRQDOV��DOO� WKDW� LQ�SDVVLYH�DQG
YHU\� FRPSOH[� V\VWHP�RI� DVSHFWV� �YHUEV� FDQ�EH�SHUIHFWLYH
RU� LPSHUIHFWLYH� ZKLFK� FDQ� EH� DOVR� LWHUDWLYH� LQ� VHYHUDO
GLIIHUHQW�ZD\V�����ZKLFK�LV�KLVWRULFDOO\�VXEVWUDWXP�RI�WHQVH
V\VWHP�

)URP�WKDW�VLPSOH�VXUYH\�RQH�ZRXOG�H[SHFW�WR�VHH�D�ORW
RI� V\QWDFWLF� UHODWLRQV� LQ� VHQWHQFHV�HQFRGHG�ZLWK�PRUSKR�
ORJLFDO�FDWHJRULHV�DQG�WKDW�LV�WUXH��6R��WKH�326�DQQRWDWLRQ
DQG� OHPPDWL]DWLRQ� LV� PRUH� LPSRUWDQW� IRU� WKLV� W\SH� RI
ODQJXDJH�WKDQ��IRU�LQVWDQFH�(QJOLVK�

8QIRUWXQDWHO\��WKDW�WDVN�IRU�+1.�LV�DW�EHJLQQLQJ��7KH
&URDWLDQ�0RUSKRORJLFDO�/H[LFRQ� �+0/��KDV�EHHQ�JHQHU�
DWHG� E\� PRUSKRORJLFDO� JHQHUDWRU� IRU� &URDWLDQ� �7DGLü�
�������)RU�HDFK�RI��������KHDGZRUGV�OHPPDV�D�FRPSOHWH
OLVW� RI� DOO� SRVVLEOH�ZRUG�IRUPV� LV� JHQHUDWHG� DQG� WKH\� DUH
DFFRPSDQLHG� ZLWK� 06'� WDJV� DFFRUGLQJ� WR� 08/7(;7�
(DVW�SURMHFW�VSHFLILFDWLRQ���$OWKRXJK�LW�GLG�QRW�SDUWLFLSDWH
LQ� WKDW� SURMHFW� IURP� WKH� VFUDWFK�� EHVLGH� LQLWLDO� VL[� &((
ODQJXDJHV��LQ������WKH�FDWHJRULHV�YDOXHV�ZHUH�GHILQHG�IRU
&URDWLDQ� DQG� WKH\� ZHUH� LQFOXGHG� LQ� UHYLVLRQ� RI� WKH
08/7(;7�(DVW�06'�UHFRPPHQGDWLRQ��(UMDYHF������E��

 �DEHFHGD�1FIVQ
DEHFHGH�DEHFHGD�1FIVJ
DEHFHGL�DEHFHGD�1FIVG
DEHFHGX�DEHFHGD�1FIVD
DEHFHGR�DEHFHGD�1FIVY
DEHFHGL�DEHFHGD�1FIVO
DEHFHGRP�DEHFHGD�1FIVL
DEHFHGH�DEHFHGD�1FISQ
DEHFHGD�DEHFHGD�1FISJ
DEHFHGDPD�DEHFHGD�1FISG
DEHFHGH�DEHFHGD�1FISD
DEHFHGH�DEHFHGD�1FISY
DEHFHGDPD�DEHFHGD�1FISO
DEHFHGDPD�DEHFHGD�1FISL
 �DEROLFLMD�1FIVQ
DEROLFLMH�DEROLFLMD�1FIVJ
DEROLFLML�DEROLFLMD�1FIVG
DEROLFLMX�DEROLFLMD�1FIVD
DEROLFLMR�DEROLFLMD�1FIVY
DEROLFLML�DEROLFLMD�1FIVO
DEROLFLMRP�DEROLFLMD�1FIVL
DEROLFLMH�DEROLFLMD�1FISQ
DEROLFLMD�DEROLFLMD�1FISJ
DEROLFLMDPD�DEROLFLMD�1FISG
DEROLFLMH�DEROLFLMD�1FISD
DEROLFLMH�DEROLFLMD�1FISY
DEROLFLMDPD�DEROLFLMD�1FISO
DEROLFLMDPD�DEROLFLMD�1FISL

)LJXUH����6DPSOH�IURP�&URDWLDQ�0RUSKRORJLFDO�/H[LFRQ
ZKHUH�WKH�ZRUG�IRUP�LV�DW�WKH�EHJLQQLQJ�RI�D�URZ��OHPPD

LQ�WKH�PLGGOH�DQG�06'�DW�WKH�HQG
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��(UMDYHF��,GH��������DQG�(UMDYHF��/DZVRQ��5RPDU\�������

:H�DUH�SODQQLQJ�WR�PDWFK�WKH�+0/�ZLWK�FRUSXV�WR�JHW
WKH� DQQRWDWHG� FRUSXV�� ZKLFK� VKRXOG� LQ� WKH� ILQDO� RXWSXW
ORRN�OLNH�WKLV�
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7KH�KRPRJUDSKLFDO�ZRUG�IRUPV�IURP�GLIIHUHQW�OHPPDV
DUH� QRW� VR� FRPPRQ� �SDUWLFXODUO\�� RYHUODSSLQJ� EHWZHHQ
QRXQV�DQG�YHUEV�LV�TXLWH�UDUH��EXW�LQ�&URDWLDQ�WH[WV�LQ�JHQ�
HUDO� D� ORW� RI� ³LQWHUQDO´� KRPRJUDSK\� EHWZHHQ� GLIIHUHQW
ZRUG�IRUPV� EHORQJLQJ� WR� WKH� VDPH� OHPPD� FDQ� EH� IRXQG�
7KH� V\QFUHWLVP� RI� FDVHV� LV� YHU\� IUHTXHQW� �VHH� GHWDOMLPD
DQG�YH]DQLP� LQ�)LJXUH�����6R� WKH�SURFHVV�RI�GLVDPELJXD�
WLRQ� LV� VRPHZKDW� GLIIHUHQW� WKDQ� LQ� (QJOLVK� DQG� LQFOXGHV
PRUH� FR�WH[WXDO� GDWD� EXW� XVXDOO\� WKH\D� UH� DGMDFHQW� RU� LQ
YHU\�QHDU�GLVWDQFH�

:H�DUH�SODQQLQJ�WR�DXWRPDWLFDOO\�DQQRWDWH�DQG�PDQX�
DOO\� FRUUHFW� D� ��PLOOLRQ� WRNHQV� RI� &URDWLDQ� DQG� WKHQ� XVH
WKHP�DV�WKH�WUDLQLQJ�FRUSXV�IRU�D�WDJJHU��.QRZLQJ�WKH�UH�
VXOWV� RI� HYDOXDWLQJ� GLIIHUHQW� WDJJHUV� IRU� WDJJLQJ� VLPLODU
6ODYLF�ODQJXDJHV�²�H�J��(UMDYHF��'åHURVNL��=DYUHO�������
RQ�6ORYHQH�²�ZH
OO�WU\�WR�XVH�WKH�717�WDJJHU�

����� &ROORFDWLRQ�GHWHFWLQJ
8S�XQWLO�QRZ�RQO\�RQH�WHVW�UHVHDUFK�RI�FROORFDWLRQ�GH�

WHFWLQJ�KDV�EHHQ�GRQH�RQ�+1.�GDWD��,W�FRQVLVWHG�RI�ILQGLQJ
DGMDFHQW� EL�JUDPV� IURP� WKH� WHVW� YHUVLRQ� RI� ��P� HQFRP�
SDVVLQJ�����PLOOLRQ�WRNHQV��7KH�PHWKRG�XVHG�ZDV�WKH�VWD�
WLVWLFDO� PHDVXUH� RI� 0XWXDO� ,QIRUPDWLRQ�� DQG� LW� KDV� EHHQ
DSSOLHG�RQ�QRQ�OHPPDWL]HG�WH[WV�

)XUWKHU�WHVWLQJ�RQ�VPDOOHU�OHPPDWL]HG�VDPSOHV�\LHOGHG
EHWWHU�UHVXOWV�EXW�WKH�TXHVWLRQ�ZKHWKHU�WR�OHPPDWL]H�FROOR�
FDWLRQV� LQ� RUGHU� WR� WUHDW� WKHP� VWDWLVWLFDOO\� UHPDLQV� WR� EH
DQVZHUHG�²�DW� OHDVW� IRU�&URDWLDQ�ZLWK� LWV�PRUSKRORJLFDO
FRPSOH[LW\�� %\� OHPPDWL]LQJ� D� FROORFDWLRQ�� LW� ORRVHV� LWV
³FROORFDWLRQDO�VWUHQJWK´�RU�³SDWWHUQ´�EHFDXVH�FKDUDFWHULVWLF
FRPELQDWLRQV�RI�06'V�DWWDFKHG�WR�FROORFDWLRQDO�FRQVWLWX�
HQWV� DUH� EHLQJ�PDSSHG� WR�06'�RI� OHPPDV�RI� WKHVH� FRQ�
VWLWXHQWV��,Q�WKDW�ZD\��VRPHWKLQJ�ZKDW�LV�QRW�FROORFDWLRQ�DW
DOO��EXW�D�PHUH�FRLQFLGHQFH��PD\�EH� LQFOXGHG� LQ�VWDWLVWLFV
UHVXOWLQJ� LQ� LWV� GHFUHDVHG� DFFXUDF\�� 2Q� WKH� RWKHU� KDQG�
OHPPDWL]DWLRQ� GHILQLWHO\� KHOSV� WR� FROOHFW� IOHFWLYH� YDULD�
WLRQV� RI� ZRUG�IRUPV� RI� FROORFDWLRQDO� FRQVWLWXHQWV� DQG
QRUPDOL]H� WKHP�XQGHU�VDPH�OHPPD�� ,Q� WKDW�ZD\�VWDWLVWLFV
EHFRPHV�PRUH�DFFXUDWH��7KH�H[DFW�UDWLR�EHWZHHQ�JDLQ�DQG
ORVV� LQ� VWDWLVWLFDO� DFFXUDF\�EHWZHHQ� OHPPDWL]HG� DQG�QRQ�
OHPPWL]HG�FROORFDWLRQV�UHPDLQV�WR�EH�LQYHVWLJDWHG�

����� $YDLODELOLW\�RI�+1.
.QRZLQJ� WKDW�&URDWLDQ� LV� OHVVHU� VSUHDG� ODQJXDJH��RQH

RI� WKH�PDLQ� WDVNV� IURP� WKH� ODXQFK� RI� WKH� SURMHFW� ZDV� WR
PDNH� +1.� DYDLODEOH� IRU� TXHU\LQJ� RYHU� :::� VHUYLFH�
7KH� KRPHSDJH� RI� +1.� FDQ� EH� IRXQG� DW� WKH� DGGUHVV
KWWS���ZZZ�KQN�II]J�KU�

$W�WKH�HQG�RI������IUHH�ZHE�DFFHVV�WR�WKH�ILUVW�WHVW�YHU�
VLRQ� RI� ��P� FRUSXV� ��� PLOOLRQ� WRNHQV�� ZDV� HQDEOHG�� ,Q�
FUHPHQWDO�WHVW�YHUVLRQV���������DQG����PLOOLRQ�WRNHQV��ZHUH
UHDOL]HG� LQ� QH[W� WKUHH� \HDUV�� +(7$� ZDV� DYDLODEOH� VLQFH
�����DOVR��ZKLOH�&URDWLDQ�&ODVVLFV� �FD���PLOOLRQ� WRNHQV�
ZHUH� DGGHG� LQ� ����� DQG� RWKHU� FRQWHPSRUDU\� WH[W� FROOHF�
WLRQV�LQ������DQG������

7KH� UDWLRQDOH� EHKLQG� SXWWLQJ� WHVW� �QRQ�UHSUHVHQWDWLYH
DQG�GLVSURSRUWLRQDO��YHUVLRQV�RI�FRUSRUD�WR�ZHE�ZDV�WKDW�LW
LV�EHWWHU�WR�KDYH�DQ\�NLQG�RI�GDWD�DYDLODEOH��EH�LW�HYHQ�VR
LQFRQVLVWHQW�� WKDQ�QR�GDWD�DW�DOO��7KH�YLVLWLQJ�VWDWLVWLFV��DV
ZHOO� DV� QXPEHU� RI� SURMHFWV� DQG�RU� LQGLYLGXDO� UHVHDUFKHUV
XVLQJ�+1.�GDWD�SURYHG�WKDW�WKH�LQLWLDO�GHFLVLRQ�WR�JR�SXE�
OLF�ZDV�FRUUHFW�

�����������������������������������������������������
��,Q�IDFW�3RLQWZLVH�0,��DV�LV�GHILQHG�LQ�0DQQLQJ��6FK�W]H��������

'RPDLQ�QDPH 9LVLWV �
&URDWLD���KU� ������ �����
&RPPHUFLDO���FRP� ����� �����
*HUPDQ\���GH� ����� ����
1HWZRUN���QHW� ����� ����
$XVWULD���DW� ���� ����
(GXFDWLRQDO���HGX� ���� ����
6ORYHQLD���VL� ���� ����
1HWKHUODQGV���QO� ��� ����
$XVWUDOLD���DX� ��� ����
&]HFK�5HSXEOLF���F]� ��� ����
,WDO\���LW� ��� ����
&DQDGD���FD� ��� ����
<XJRVODYLD���\X� ��� ����
)UDQFH���IU� ��� ����
6ZHGHQ���VH� ��� ����
3RODQG���SO� ��� ����
%RVQLD�DQG�+HU]HJRZLQD���ED� ��� ����
5XVVLDQ�)HGHUDWLRQ���UX� ��� ����
8QLWHG�.LQJGRP���XN� ��� ����
-DSDQ���MS� ��� ����
6ZLW]HUODQG���FK� ��� ����
1HZ�=HDODQDG���Q]� ��� ����
'HQPDUN���GN� ��� ����
6ORYDNLD��6ORYDN�5HSXEOLF����VN� ��� ����
+XQJDU\���KX� ��� ����

7DEOH����9LVLWLQJ�VWDWLVWLFV�RI�+1.�VLWH�LQ������DQG�����
E\�GRPDLQ�QDPHV��WRS����

)LJXUHV�LQ�7DEOH���VKRZ�WKDW�DOPRVW�����RI�DOO�WUDIILF
LV� RXWVLGH� &URDWLD� ��FRP� &URDWLDQ� FRPSDQLHV� EHLQJ� UHOD�
WLYHO\� UDUH��ZKDW� DVVXUHG� XV� WKDW�+1.�RYHUFDPH� WKH� QD�
WLRQDO� UROH� DQG� EHFDPH� HYHU\�GD\� VRXUFH� RI� GDWD� IRU� UH�
VHDUFKHUV�DQG� OHFWXUHUV� IURP�PDQ\�6ODYLF�GHSDUWPHQWV�RI
XQLYHUVLWLHV�DEURDG��SDUWLFXODUO\�*HUPDQ�RQHV��

7KH� RQO\� VHUYLFH��ZKLFK� LV� DYDLODEOH� IRU� FXUUHQW� WHVW�
YHUVLRQ�RI�+1.��LV�ZHE�FRQFRUGDQFH��,W�LV�JLYHQ�LQ�.:,&
IRUPDW�ZLWK�RSWLRQ�WR�WXUQ�WR�.:,/�IRUPDW�ZLWK�ODUJHU�FR�
WH[W�IRU�LQGLYLGXDO�WRNHQV��$EVROXWH�DQG�UHODWLYH�IUHTXHQF\
GDWD�DFFRPSDQ\�WKH�FRQFRUGDQFH�

6RPHZKDW� GLIIHUHQW� IURP� RWKHU� SURMHFWV�� WKH� ZKROH
FRUSXV� LV� PDLQWDLQHG� RQ�:LQGRZV17� SODWIRUP�ZLWK�06
64/�VHUYHU��DV�WKH�'%06�EHFDXVH�ZH�KDG�IUHH�DFDGHPLF
OLFHQVHV� RI� DOO� VRIWZDUH� QHHGHG�� 7KH� ZHE�EDVHG� VHDUFK
LQWHUIDFH� ZDV� SURJUDPPHG� HQWLUHO\� E\� +1.� GHYHORSLQJ
WHDP��IHDWXULQJ�$63�ZLWK�2'%&�FRQQHFWLYLW\��6LQFH�RQO\
WKH� WHVW� YHUVLRQV�RI� FRUSXV�ZHUH�PDGH� DYDLODEOH� RQ�ZHE�
DQG� WKRVH� YHUVLRQV� ZHUH� QRW� ;0/� HQFRGHG�� WKH� VHDUFK
LQWHUIDFH�ZDV�QRW�GHYHORSHG�DQ\�IXUWKHU��,W�DOORZV�TXHULHV
RQ� VLQJOH�ZRUGV� RQO\� �EXW� HQDEOHV� MRNHU� FKDUDFWHUV� IURP
DQ\�VLGH��

$W�WKH�PRPHQW�ZH�DUH�H[SHULPHQWLQJ�ZLWK�QHZ�FRUSXV
PDQDJHU� FDOOHG� 0DQDWHH��� FRXSOHG� ZLWK� %RQLWR� VHDUFK
FOLHQW�� 7KDW�PDQDJHU�ZDV� GHYHORSHG� E\� 3DYHO� 5\FKOê� DW
WKH�8QLYHUVLW\�RI�%UQR�DQG� LW� UXQV�RQ�8QL[�PDFKLQHV�EXW
WKH�%RQLWR�FOLHQW�KDV�ERWK��8QL[�DQG�:LQGRZV�YHUVLRQV�

�����������������������������������������������������
���'LVFXVVLRQ�RQ�FRUSXV�PDQDJHUV�FDQ�EH�VHHQ�LQ�5\FKOê��������



��� &RQFOXVLRQ�RU�SHUVSHFWLYHV
7KH�SDSHU�SUHVHQWHG�WKH�ZRUN�GRQH�VR�IDU�LQ�GHYHORS�

LQJ�&URDWLDQ�1DWLRQDO�&RUSXV��7KH� WZR�FRQVWLWXHQW� VWUXF�
WXUH� RI� +1.� ZLOO� UHPDLQ� LQ� WKH� IXWXUH� EHFDXVH� LW� KDV
SURYHG�WR�EH�XVHIXO�FRQFHSW�RI�FROOHFWLQJ�WH[WV�FDQGLGDWHV
IRU�FRUSXV�DQG�VHOHFWLQJ�WH[WV��ZKLFK�DUH�EHLQJ�LQVHUWHG�LQ
FRUSXV�

7KH�ILUVW�DQG�PRVW� LPSRUWDQW� WDVN�DIWHU� FRPSOHWLRQ�RI
��P�FRUSXV�ZRXOG�EH� LWV�HQODUJHPHQW� WR����P��7KLV�VL]H
LV�WRGD\
V�VWDQGDUG�IRU�JHQHUDO�ODQJXDJH�UHSUHVHQWDWLYH�EDO�
DQFHG�FRUSRUD�DQG�,QVWLWXWH�RI�/LQJXLVWLFV�ZLOO� VRRQ�KDYH
HQRXJK�WH[WV�WR�FRPSOHWH�WKLV�WDVN��7KH�VSRNHQ�VXEFRUSXV
�H�J�� GLVFXVVLRQV� IURP� &URDWLDQ� 3DUOLDPHQW� ZLOO� EH� LQ�
FOXGHG��

7KH�ZRUN�RQ�326� WDJJLQJ�OHPPDWL]DWLRQ�ZLOO� JR� IXU�
WKHU�ZLWK�WKH�JRDO�RI�326�WDJJLQJ�OHPPDWL]DWLRQ�RI�FRP�
SOHWH���P�FRUSXV�DIWHU�WUDLQLQJ�WKH�WDJJHU��,W�UHPDLQV�WR�EH
VHHQ�LI�WKH�RULJLQDO�08/7(;7�(DVW�WDJVHW�VKRXOG�EH�NHSW
LQ� LWV� GHYHORSHG� IRUP� RU� VRPH� NLQG� RI� LWV� GHULYDWLRQ� RU
GRZQVL]LQJ� ZRXOG� EH� QHFHVVDU\� LQ� RUGHU� WR� LQFUHDVH
SUHFLVLRQ�UHFDOO�RI�WDJJHU�

7KH�HQKDQFHG�FRUSXV�PDQDJHPHQW�DQG�GHYHORSHG�DQG
IOH[LEOH�VHDUFK�WRROV�DUH�RI�XWPRVW�LPSRUWDQFH�IRU�XVHUV�RI
DQ\� FRUSXV�� :H� H[SHFW� WKDW� 0DQDWHH� FRUSXV� PDQDJHU
ZRXOG�JLYH�WKDW�IOH[LELOLW\�WR�+1.�XVHUV�DQG�HQDEOH�ERWK�
VLQJOH�PXOWL�ZRUG�DQG�326�06'�TXHULHV�

7KH� SODQV� IRU� IXWXUH�ZRXOG� EH� WR� VWDUW�ZLWK� V\QWDFWLF
DQQRWDWLRQ�DQG�WU\�WR�EXLOG�IRU�WKH�EHJLQQLQJ�D�PRGHV�WUHH�
EDQN� IRU� &URDWLDQ�� :KLFK� JUDPPDWLFDO� IRUPDOLVP� DQG
DQQRWDWLRQ�WRROV�ZLOO�EH�XVHG�UHPDLQV�WR�EH�GHFLGHG�

7KH� V\VWHP� IRU� QDPHG�HQWLW\� UHFRJQLWLRQ� LQ� &URDWLDQ
ZLOO�EH�GHYHORSHG�RQ�WKH�EDVLV�RI�+1.�LQ�QH[W�WZR�\HDUV�
7KDW�ZLOO�DOORZ�QRW�RQO\�EHWWHU�SURFHVVLQJ�RI�QDPHV��FRO�
ORFDWLRQV�EXW�ZLOO�HYHQWXDOO\�KHOS�LQ�SDUVLQJ�

7KH� VHPDQWLF� DQQRWDWLRQ� LV� DOVR� RQH� RI� SRLQWV� RQ
DJHQGD�EXW�WKDW�ZLOO�XQIRUWXQDWHO\�KDYH�WR�EH�UHVHUYHG�IRU
EHWWHU�IXWXUH�WLPHV�

��� 5HIHUHQFHV
%LEHU��'���&RQUDG��6���5HSSHQ��5���������&RUSXV�/LQJXLV�
WLFV�� ,QYHVWLJDWLQJ� /DQJXDJH� 6WUXFWXUH� DQG�8VH�� &DP�
EULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

%XMDV�� ä��� ������ ,YDQ�*XQGXOLü� ª2VPDQ©�� .RPSMXWRUVND
NRQNRUGDQFLMD��=DJUHE��6YHXþLOLãQD�QDNODGD�/LEHU�

ýHUPiN��)��&]HFK�1DWLRQDO�&RUSXV��$�&DVH�LQ�0DQ\�&RQ�
WH[WV�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RUSXV� /LQJXLVWLFV
����������

($*/(6�� ([SHUW� $GYLVRU\� *URXS� RQ� /DQJXDJH� (QJL�
QHHULQJ� 6WDQGDUGV�� ������ �KWWS���ZZZ�LOF�SL�FQU�LW�
($*/(6���KRPH�KWPO��

(UMDYHF��7�������D��08/7(;7�(DVW�5HVRXUFHV�5HYLVLWHG�
(OVQHZV�����������

(UMDYHF��7�������E��08/7(;7�(DVW�5HVRXUFHV��&RQFHGH
(GLWLRQ�� �KWWS���QO�LMV�VL�07(�9��DQG�KWWS���QO�LMV�VL�0(�
9��PVG�KWPO���

(UMDYHF��7��� ,GH��1��� ������7KH�08/7(;7�(DVW�&RUSXV�
,Q�3URFHHGLQJV�RI�WKH�)LUVW�,QWHUQDWLRQDO�/DQJXDJH�5H�
VRXUFHV�DQG�(YDOXDWLRQ�&RQIHUHQFH������������

(UMDYHF�� 7��� /DZVRQ�� $��� 5RPDU\�� /��� ������ (DVW� PHHWV
:HVW�� $� &RPSHQGLXP� RI� 0XOWLOLQJXDO� 5HVRXUFHV�
0DQQKHLP��7(/5,��&'�520��,6%1����������������

(UMDYHF��7���*RUMDQF��9���6WDEHM�0���������.RUSXV�),'$�
,Q�3URFHHGLQJV�RI�WKH�&RQIHUHQFH�
/DQJXDJH�7HFKQROR�

JLHV� IRU� WKH� 6ORYHQH� /DQJXDJH
�� /MXEOMDQD�� ,QVWLWXWH
-RåHI�6WHIDQ�

(UMDYHF��7���'åHURVNL��6���=DYUHO��-��������0RUSKRV\QWDF�
WLF� 7DJJLQJ� RI� 6ORYHQH�� (YDOXDWLQJ� 7DJJHUV� DQG� 7DJ�
VHWV�� ,Q�3URFHHGLQJV� RI� WKH� 6HFRQG� ,QWHUQDWLRQDO� /DQ�
JXDJH� 5HVRXUFHV� DQG� (YDOXDWLRQ� &RQIHUHQFH�� �������
�����

*UDO��������0HGLDSDQHO�WLVDN��ýLWDQRVW�WLVNRYLQD�X�+UYDW�
VNRM��=DJUHE��*UDO�PDUNHWLQJ��LQWHUQDO�UHSRUW�������

,GH�� 1��� %RQKRPPH�� 3��� 5RPDU\�� /��� ������ $Q� ;0/�
EDVHG� (QFRGLQJ� 6WDQGDUG� IRU� /LQJXLVWLF� &RUSRUD�� ,Q
3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�/DQJXDJH�5H�
VRXUFHV� DQG� (YDOXDWLRQ� &RQIHUHQFH�� ����������
�KWWS���ZZZ�FV�YDVVDU�HGX�;&(6��

.DþLü��0���������&URDWLDQ�DQG�6HUELDQ��'HOXVLRQV�DQG
GLVWRUWLRQV��=DJUHE��1RYL�PRVW�

0DQQLQJ��&���6FK�W]H��+���������)RXQGDWLRQV�RI�6WDWLVWLFDO
1DWXUDO�/DQJXDJH�3URFHVVLQJ��&DPEULGJH��0$��0,7
3UHVV�

2UDLü�7ROLü��'���������6XYUHPHQD�KUYDWVND�SUR]D��,]D]RY
]ELOMH��5HSXEOLND�����������

3DOD��.���5\FKOê��3���6PUå��3���������'(6$0���$QQRWDWHG
&RUSXV�IRU�&]HFK��'(6$0���$QQRWDWHG�&RUSXV�IRU
&]HFK���,Q�3URFHHGLQJV�RI�62)6(0�����+HLGHOEHUJ�
6SULQJHU�9HUODJ���KWWS���QOS�IL�PXQL�F]�SXEOLFDWLRQV�
VRIVHP����BSDODBSDU\BVPU]���

3DOD��.���5\FKOê��3���6PUå��3���������&RUSXV�$QQRWDWLRQ�LQ
,QIOHFWLRQDO�/DQJXDJHV��&]HFK��,Q�0LQ�7MRD��$���5RODQG
5��:DJQHU��HGV����1LQWK�,QWHUQDWLRQDO�:RUNVKRS�RQ
'DWDEDVH�DQG�([SHUW�6\VWHPV�$SSOLFDWLRQV��/RV
$ODPLWRV��&DOLIRUQLD��,(((�&RPSXWHU�6RFLHW\�
�KWWS���QOS�IL�PXQL�F]�SXEOLFDWLRQV�GH[D����BSDODBSDU\
BVPU]��

3RGJRUQLN��%���������'QHYQH�QRYLQH�þLWD����SRVWR�JUD�
DQD��1RYL�OLVW�����������

5\FKOê��3���������.RUSXVRYp�PDQDåHU\�D�MHMLFK�HIHNWLYQt
LPSOHPHQWDFH��&RUSXV�0DQDJHUV�DQG�WKHLU�HIIHFWLYH
LPSOHPHQWDWLRQ���3K�'��WKHVLV��8QLYHUVLW\�RI�%UQR�
�KWWS���ZZZ�IL�PXQL�F]�aSDU\�GLVHUW�SV�

6LQFODLU��-���������&RUSXV��FRQFRUGDQFH��FROORFDWLRQ�
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

7DGLü��0���������5DþXQDOQD�REUDGED�PRUIRORJLMH�KUYDW�
VNRJD�NQMLåHYQRJD�MH]LND��3K�'��WKHVLV��8QLYHUVLW\�RI
=DJUHE���KWWS���ZZZ�KQN�II]J�KU�W[WV�PWBGU�SGI��

7DGLü��0���������5DþXQDOQD�REUDGED�KUYDWVNRJD�L�QDFLR�
QDOQL�NRUSXV��6XYUHPHQD�OLQJYLVWLND����������������
�(QJOLVK�YHUVLRQ�DW
KWWS���ZZZ�KQN�II]J�KU�W[WV�PW�KQNBH�SGI��

7DGLü��0���������5DþXQDOQD�REUDGED�KUYDWVNLK�NRUSXVD�
SRYLMHVW��VWDQMH�L�SHUVSHNWLYH��6XYUHPHQD�OLQJYLVWLND�
���������������(QJOLVK�YHUVLRQ�DW
KWWS���ZZZ�KQN�II]J�KU�W[WV�PW�KQN�BH�SGI��

7DGLü��0���������5DVSRQ��RSVHJ�L�VDVWDY�NRUSXVD
KUYDWVNRJD�VXYUHPHQRJ�MH]LND��)LORORJLMD������������
������(QJOLVK�YHUVLRQ�DW
KWWS���ZZZ�KQN�II]J�KU�W[WV�PW�KQN�BH�SGI��

7DGLü��0���������%XLOGLQJ�WKH�&URDWLDQ�(QJOLVK�3DUDOOHO
&RUSXV��,Q�3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO
/DQJXDJH�5HVRXUFHV�DQG�(YDOXDWLRQ�&RQIHUHQFH�
����������

9iUDGL��7���������2Q�'HYHORSLQJ�WKH�+XQJDULDQ�1DWLRQDO
&RUSXV��,Q�9LQWDU��â���HG����3URFHHGLQJV�RI�WKH
:RUNVKRS�/DQJXDJH�7HFKQRORJLHV�²�0XOWLOLQJXDO
$VSHFWV��/MXEOMDQD��'HSDUWPHQW�RI�7UDQVODWLRQ�DQG
,QWHUSUHWLQJ��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�/MXEOMDQD�
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