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-��5��/8&$6�DUJXHV�LQ��0LQGV��0DFKLQHV��DQG�*R�GHO�����WKDW�KLV�SRWHQWLDO�
RXWSXW�RI�WUXWKV�RI�DULWKPHWLF�FDQQRW�EH�GXSOLFDWHG�E\�DQ\�7XULQJ�
PDFKLQH��DQG�D�IRUWLRUL�FDQQRW�EH�GXSOLFDWHG�E\�DQ\�PDFKLQH��*LYHQ�
DQ\�7XULQJ�PDFKLQH�WKDW�JHQHUDWHV�D�VHTXHQFH�RI�WUXWKV�RI�DULWKPHWLF��
/XFDV�FDQ�SURGXFH�DV�WUXH�VRPH�VHQWHQFH�RI�DULWKPHWLF�WKDW�WKH�PDFKLQH�
ZLOO�QHYHU�JHQHUDWH��7KHUHIRUH�/XFDV�LV�QR�PDFKLQH��
,�EHOLHYH�/XFDV
V�FULWLFV�KDYH�PLVVHG�VRPHWKLQJ�WUXH�DQG�LPSRUWDQW�LQ�

KLV�DUJXPHQW��,�VKDOO�UHVWDWH�WKH�DUJXPHQW�LQ�RUGHU�WR�VKRZ�WKLV��7KHQ�
,�VKDOO�WU\�WR�VKRZ�KRZ�ZH�PD\�DYRLG�WKH�DQWL�PHFKDQLVWLF�FRQFOXVLRQ�RI�
UHVWDWHG�DUJXPHQW��
$V�,�UHDG�/XFDV��KH�LV�ULJKWO\�GHIHQGLQJ�WKH�VRXQGQHVV�RI�D�FHUWDLQ�

LQILQLWDU\�UXOH�RI�LQIHUHQFH��/HW�/�EH�VRPH�DGHTXDWH�IRUPDOL]DWLRQ�RI�WKH�
ODQJXDJH�RI�DULWKPHWLF��KHQFHIRUWK�ZKHQ�,�VSHDN�RI�VHQWHQFHV��,�PHDQ�
VHQWHQFHV�RI�/��DQG�ZKHQ�,�FDOO�WKHP�WUXH��,�PHDQ�WKDW�WKH\�DUH�WUXH�RQ�WKH�
VWDQGDUG�LQWHUSUHWDWLRQ�RI�/�� :H�FDQ�GHILQH�D�FHUWDLQ�HIIHFWLYH�IXQFWLRQ�
&RQ�IURP�PDFKLQH�WDEOHV�WR�VHQWHQFHV��VXFK�WKDW�ZH�FDQ�SURYH�WKH�IROORZ��
LQJ�E\�PHWDOLQJXLVWLF�UHDVRQLQJ�DERXW�/��
&��� :KHQHYHU�0�VSHFLILHV�D�PDFKLQH�ZKRVH�SRWHQWLDO�RXWSXW�LV�D�VHW�

6�RI�VHQWHQFHV��&RQ��0��LV�WUXH�LI�DQG�RQO\�LI�6�LV�FRQVLVWHQW��
&��� :KHQHYHU�0�VSHFLILHV�D� PDFKLQH�ZKRVH�SRWHQWLDO�RXWSXW�LV�D�

VHW�6�RI�WUXH�VHQWHQFHV��&RQ��0��LV�WUXH��
&��� :KHQHYHU�0�VSHFLILHV�D�PDFKLQH�ZKRVH�SRWHQWLDO�RXWSXW�LV�D�VHW�

6�RI�VHQWHQFHV�LQFOXGLQJ�WKH�3HDQR�D[LRPV��&RQ��0��LV�SURYDEOH�
IURP�6�RQO\�LI�6�LV�LQFRQVLVWHQW��

,QGHHG��WKHUH�DUH�PDQ\�VXFK�IXQFWLRQV��OHW�&RQ�EH�DQ\�FKRVHQ�RQH�RI�
WKHP��&DOO����D�FRQVLVWHQF\�VHQWHQFH�IRU�6�LI�DQG�RQO\�LI�WKHUH�LV�VRPH�
PDFKLQH�WDEOH�0�VXFK�WKDW����LV�&RQ��0��DQG�6�LV�WKH�SRWHQWLDO�RXWSXW�RI�
WKH�PDFKLQH�ZKRVH�WDEOH�LV�0�� 1RZ�,�FDQ�VWDWH�WKH�UXOH�5�ZKLFK�,�WDNH�
/XFDV�WR�EH�GHIHQGLQJ��
5�� ,I�6�LV�D�VHW�RI�VHQWHQFHV�DQG����LV�D�FRQVLVWHQF\�VHQWHQFH�IRU�6��

LQIHU����IURP�6��
/XFDV
V�UXOH�5�LV�D�SHUIHFWO\�VRXQG�UXOH�RI�LQIHUHQFH��LI�WKH�SUHPLVHV�6�

DUH�DOO�WUXH��WKHQ�E\�&��VR�LV�WKH�FRQFOXVLRQ�����7R�XVH�5�LV�WR�SHUIRUP�
DQ�LQIHUHQFH�LQ�/��QRW�WR�DVFHQG�WR�PHWDOLQJXLVWLF�UHDVRQLQJ�DERXW�/�� �,W�
WDNHV�PHWDOLQJXLVWLF�UHDVRQLQJ�WR�VKRZ�WKDW�5�LV�WUXWK�SUHVHUYLQJ��EXW�LW�
WDNHV�PHWDOLQJXLVWLF�UHDVRQLQJ�WR�VKRZ�WKDW�DQ\�UXOH�LV�WUXWK�SUHVHUYLQJ���
/XFDV��OLNH�WKH�UHVW�RI�XV��EHJLQV�E\�DFFHSWLQJ�WKH�3HDQR�D[LRPV�IRU�DULWK��

PHWLF���(OHPHQWDU\�RU�KLJKHU�RUGHU��LW�ZLOO�PDNH�QR�GLIIHUHQFH���$�
VHQWHQFH�[Y�LV�D�WKHRUHP�RI�3HDQR�DULWKPHWLF�LI�DQG�RQO\�LI�\L�EHORQJV�WR�
HYHU\�VXSHUVHW�RI�WKH�D[LRPV�ZKLFK�LV�FORVHG�XQGHU�WKH�RUGLQDU\�UXOHV�RI�
ORJLFDO�LQIHUHQFH��/LNHZLVH��OHW�XV�VD\�WKDW�D�VHQWHQFH�;�LV�D�WKHRUHP�RI�
/XFDV�DULWKPHWLF�LI�DQG�RQO\�LI�;�EHORQJV�WR�HYHU\�VXSHUVHW�RI�WKH�D[LRPV�
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ZKLFK�LV�FORVHG�XQGHU�WKH�RUGLQDU\�UXOHV�RI�ORJLFDO�LQIHUHQFH�DQG�DOVR�
FORVHG�XQGHU�/XFDV
V�UXOH�5�� :H�KDYH�HYHU\�ELW�DV�PXFK�UHDVRQ�WR�
EHOLHYH�WKDW�WKH�WKHRUHPV�RI�/XFDV�DULWKPHWLF�DUH�WUXH�DV�ZH�KDYH�WR�EHOLHYH�
WKDW�WKH�WKHRUHPV�RI�3HDQR�DULWKPHWLF�DUH�WUXH��ZH�EHOLHYH�WKH�3HDQR�
D[LRPV��DQG�WKH�WKHRUHPV�FRPH�IURP�WKHP�E\�GHPRQVWUDEO\�WUXWK�SUH�
VHUYLQJ�UXOHV�RI�LQIHUHQFH��.QRZLQJ�WKLV��/XFDV�VWDQGV�UHDG\�WR�SURGXFH�
DV�WUXH�DQ\�WKHRUHP�RI�/XFDV�DULWKPHWLF����
6XSSRVH�/XFDV�DULWKPHWLF�ZHUH�WKH�SRWHQWLDO�RXWSXW�RI�VRPH�7XULQJ�

PDFKLQH��7KHQ�LW�ZRXOG�KDYH�D�FRQVLVWHQF\�VHQWHQFH�����6LQFH�/XFDV�
DULWKPHWLF�LV�FORVHG�XQGHU�5�����ZRXOG�EH�D�WKHRUHP�RI�/XFDV�DULWKPHWLF��
7KHQ���ZRXOG��WULYLDOO\��EH�SURYDEOH�IURP�/XFDV�DULWKPHWLF��7KHQ��E\�
&���/XFDV�DULWKPHWLF�ZRXOG�EH�LQFRQVLVWHQW��/XFDV�DULWKPHWLF�ZRXOG�
FRQWDLQ�IDOVHKRRGV��DQG�VR�ZRXOG�WKH�3HDQR�D[LRPV�WKHPVHOYHV��7KHUH��
IRUH��LQVRIDU�DV�ZH�WUXVW�WKH�3HDQR�D[LRPV��ZH�NQRZ�WKDW�/XFDV�DULWKPHWLF�
LV�QRW�WKH�SRWHQWLDO�RXWSXW�RI�DQ\�7XULQJ�PDFKLQH��$VVXPLQJ�WKDW�DQ\�
PDFKLQH�FDQ�EH�VLPXODWHG�E\�D�7XULQJ�PDFKLQH�DQ�DVVXPSWLRQ�WKDW�FDQ�
EHVW�EH�WDNHQ�DV�D�SDUWLDO�H[SOLFDWLRQ�RI�/XFDV
V�FRQFHSW�RI�D�PDFKLQH��
ZH�NQRZ�WKDW�QHLWKHU�LV�LW�WKH�SRWHQWLDO�RXWSXW�RI�DQ\�PDFKLQH��7KXV�LI�
/XFDV�DULWKPHWLF�LV�WKH�SRWHQWLDO�RXWSXW�RI�/XFDV��WKHQ�/XFDV�LV�QR�PDFK��
LQH��
6R�IDU��VR�JRRG��EXW�WKHUH�LV�RQH�PRUH�VWHS��$OWKRXJK�/XFDV�KDV�JRRG�

UHDVRQ�WR�EHOLHYH�WKDW�DOO�WKH�WKHRUHPV�RI�/XFDV�DULWKPHWLF�DUH�WUXH��LW�
GRHV�QRW�\HW�IROORZ�WKDW�KLV�SRWHQWLDO�RXWSXW�LV�WKH�ZKROH�RI�/XFDV�DULWK��
PHWLF��+H�FDQ�SURGXFH�DV�WUXH�DQ\�VHQWHQFH�ZKLFK�KH�FDQ�VRPHKRZ�YHULI\�
WR�EH�D�WKHRUHP�RI�/XFDV�DULWKPHWLF��,I�WKHUH�DUH�WKHRUHPV�RI�/XFDV�
DULWKPHWLF�WKDW�/XFDV�FDQQRW�YHULI\�WR�EH�VXFK��WKHQ�KLV�SRWHQWLDO�RXWSXW�
IDOOV�VKRUW�RI�/XFDV�DULWKPHWLF��)RU�DOO�ZH�NQRZ��LW�PLJKW�EH�WKH�SRWHQWLDO�
RXWSXW�RI�D�VXLWDEOH�PDFKLQH��7R�FRPSOHWH�KLV�DUJXPHQW�WKDW�KH�LV�QR�
PDFKLQH�DW�OHDVW��DV�,�KDYH�UHVWDWHG�WKH�DUJXPHQW�/XFDV�PXVW�FRQYLQFH�
XV�WKDW�KH�KDV�WKH�QHFHVVDU\�JHQHUDO�DELOLW\�WR�YHULI\�WKHRUHPKRRG�LQ�/XFDV�
DULWKPHWLF��,I�KH�KDV�WKDW�UHPDUNDEOH�DELOLW\��WKHQ�KH�FDQ�EHDW�WKH�VWHDP�
GULOO�DQG�QR�ZRQGHU��%XW�ZH�DUH�JLYHQ�QR�UHDVRQ�WR�WKLQN�WKDW�KH�GRHV�
KDYH�LW��
,W�LV�QR�XVH�DSSHDOLQJ�WR�WKH�IDFW�WKDW�ZH�FDQ�DOZD\V�YHULI\�WKHRUHPKRRG�

LQ�DQ\�RUGLQDU\�D[LRPDWLF�WKHRU\�VD\��3HDQR�DULWKPHWLF�E\�H[KLELWLQJ�
D�SURRI��7UXH��LI�ZH�ZDLYH�SUDFWLFDO�OLPLWDWLRQV�RQ�HQGXUDQFH��EXW�/XFDV�
DULWKPHWLF�LV�QRW�OLNH�DQ�RUGLQDU\�D[LRPDWLF�WKHRU\��,WV�WKHRUHPV�GR�KDYH�
SURRIV��EXW�VRPH�RI�WKHVH�SURRIV�DUH�WUDQVILQLWH�VHTXHQFHV�RI�VHQWHQFHV�
VLQFH�/XFDV
V�UXOH�5�FDQ�WDNH�DQ�LQILQLWH�VHW�6�RI�SUHPLVHV��7KHVH�WUDQV��
ILQLWH�SURRIV�ZLOO�QRW�EH�GLVFRYHUHG�E\�DQ\�ILQLWH�VHDUFK��DQG�WKH\�FDQQRW�
EH�H[KLELWHG�DQG�FKHFNHG�LQ�DQ\�RUGLQDU\�ZD\��(YHQ�WKH�ILQLWH�SURRIV�LQ�
/XFDV�DULWKPHWLF�FDQQRW�EH�FKHFNHG�E\�DQ\�PHFKDQLFDO�SURFHGXUH��DV�
SURRIV�LQ�DQ�RUGLQDU\�D[LRPDWLF�WKHRU\�FDQ�EH�� ,Q�RUGHU�WR�FKHFN�ZKHWKHU�
/XFDV
V�UXOH�5�KDV�EHHQ�XVHG�FRUUHFWO\��D�FKHFNLQJ�SURFHGXUH�ZRXOG�KDYH�
WR�GHFLGH�ZKHWKHU�D�JLYHQ�ILQLWH�VHW�6�RI�VHQWHQFHV�ZDV�WKH�RXWSXW�RI�D�
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PDFKLQH�ZLWK�D�JLYHQ�WDEOH�0�� %XW�D�JHQHUDO�PHWKRG�IRU�GHFLGLQJ�WKDW�
FRXOG�HDVLO\�EH�FRQYHUWHG�LQWR�D�JHQHUDO�PHWKRG�IRU�GHFLGLQJ�ZKHWKHU�DQ\�
JLYHQ�7XULQJ�PDFKLQH�ZLOO�KDOW�RQ�DQ\�JLYHQ�LQSXW�DQG�WKDW��ZH�NQRZ��LV�
LPSRVVLEOH��
:H�GR�QRW�NQRZ�KRZ�/XFDV�YHULILHV�WKHRUHPKRRG�LQ�/XFDV�DULWKPHWLF��

VR�ZH�GR�QRW�NQRZ�KRZ�PDQ\�RI�LWV�WKHRUHPV�KH�FDQ�SURGXFH�DV�WUXH��
+H�FDQ�FHUWDLQO\�JR�EH\RQG�3HDQR�DULWKPHWLF��DQG�KH�LV�SHUIHFWO\�MXVWLILHG�
LQ�FODLPLQJ�WKH�ULJKW�WR�GR�VR�� %XW�KH�FDQ�JR�EH\RQG�3HDQR�DULWKPHWLF�
DQG�VWLOO�EH�D�PDFKLQH��SURYLGHG�WKDW�VRPH�VRUW�RI�OLPLWDWLRQV�RQ�KLV�DELOLW\�
WR�YHULI\�WKHRUHPKRRG�HYHQWXDOO\�OHDYH�KLP�XQDEOH�WR�UHFRJQL]H�VRPH�
WKHRUHP�RI�/XFDV�DULWKPHWLF��DQG�KHQFH�XQZDUUDQWHG�LQ�SURGXFLQJ�LW�DV�
WUXH���

8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV��

L3KLORVRSK\����������������������
�/XFDV�DULWKPHWLF�EHORQJV�WR�D�FODVV�RI�H[WHQVLRQV�RI�3HDQR�DULWKPHWLF�VWXGLHG�E\�

$��0��7XULQJ�LQ��6\VWHPV�RI�/RJLF�%DVHG�RQ�2UGLQDOV���3URFHHGLQJV�RI�WKH�/RQGRQ�
0DWKHPDWLFDO�6RFLHW\��VHF�������������������������DQG�E\�6��)HIHUPDQ�LQ��7UDQVILQLWH�
5HFXUVLYH�3URJUHVVLRQV�RI�$[LRPDWLF�7KHRULHV���-RXUQDO�RI�6\PEROLF�/RJLF�������������
���������

�,�DP�LQGHEWHG�WR�*HRUJH�%RRORV�DQG�:LOIULG�+RGJHV�IRU�YDOXDEOH�FULWLFLVPV�RI�DQ�
HDUOLHU�YHUVLRQ�RI�WKLV�SDSHU��
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