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([HFXWLYH�6XPPDU\ 
7KLV���\HDU�ZRUN�SODQ��:RUN�3ODQ��OD\V�RXW�SULRULW\�VFLHQFH�DQG�WHFKQRORJ\�QHHGV�WR�EH�DFWHG� 
RQ�E\�WKH�1RUWK�$PHULFDQ�:DWHUIRZO�0DQDJHPHQW�3ODQ��1$:03��6FLHQFH�6XSSRUW�7HDP� 
�1667��WKURXJK�86�)HGHUDO�)LVFDO�<HDU�������0DQ\�RI�WKHVH�KLJK�SULRULW\�QHHGV�ZLOO�LQIRUP� 
DFWLRQV�LGHQWLILHG�LQ�WKH������1$:03�5HYLVLRQ���2XU�SURMHFWHG�SHULRG�RI�SHUIRUPDQFH�LV��� 
\HDUV��6XPPHU������±�6HSW����������+RZHYHU��RXU�LQLWLDO�IRFXV�ZLOO�EH�RQ�WDVNV�UHOHYDQW�WR�WKH� 
WLPHOLQH�RI�WKH�1$:03�5HYLVLRQ�������������7KH�1667�ZLOO�UHPDLQ�IOH[LEOH�HQRXJK�WR�DGGUHVV� 
RWKHU�KLJK�SULRULW\�LQIRUPDWLRQ�QHHGV�DV�WKH\�HPHUJH� 
� 
3ULRULW\�WDVNV�LQ�WKLV�ZRUN�SODQ�ZHUH�LGHQWLILHG�LQ�WKH������1$:03�&RQWLQHQWDO�3URJUHVV� 
$VVHVVPHQW��$VVHVVPHQW���WKH������-RLQW�7DVN�*URXS�5HSRUW��DQG�WKH������)XWXUH�RI�:DWHUIRZO� 
0DQDJHPHQW�:RUNVKRS���7KH�WKUHDGV�WKDW�WLH�1667�SULRULW\�VFLHQFH�DQG�WHFKQRORJ\�QHHGV� 
WRJHWKHU�LV�WKDW�WKH\�DUH�ZDWHUIRZO�IRFXVHG�DQG�WUDQVFHQG�WKH�ERXQGDULHV�RI�LQGLYLGXDO�MRLQW� 
YHQWXUHV��-9���WKDW�LV��WKH\�UHTXLUH�RU�DW�OHDVW�EHQHILW�IURP�D�IO\ZD\��QDWLRQDO�RU�LQWHUQDWLRQDO� 
DSSURDFK���7KLV�ZLOO�FRQWLQXH�WR�EH�WKH�VWDQGDUG�E\�ZKLFK�ZH�ZLOO�LGHQWLI\�IXWXUH�SULRULWLHV� 
� 
7R�VXFFHHG�LQ�PHHWLQJ�WKH�DJJUHVVLYH�GHPDQGV�RI�WKLV�:RUN�3ODQ�LQ�D�WLPHO\�PDQQHU��WKH�1667� 
ZLOO�UHTXLUH�DVVLVWDQFH�IURP�IRFXVHG��GHGLFDWHG�VWDII�WR�DFFRPSOLVK�FHUWDLQ�HOHPHQWV�RI�WKLV�:RUN� 
3ODQ���:H�RIIHU���DSSURDFKHV�WR�DFTXLULQJ�WKLV�FDSDFLW\�� 
� 
�� &RQWUDFW�ZLWK�H[WHUQDO�VRXUFHV�RQ�D�WDVN�E\�WDVN�EDVLV�WR�FRQGXFW�DFWLYLWLHV�LQ�FRQVXOWDWLRQ� 
ZLWK�1667�PHPEHUV��RU� 

�� +LUH�D�VPDOO�QXPEHU�������RI�GHGLFDWHG�VWDII�DV�WHUP�HPSOR\HHV��H�J���SRVW�GRFV��WR� 
FRPSOHWH�WKH�EXON�RI�WDVNV�IRU�1667�ZRUNLQJ�JURXSV��� 

� 
,I�RSWLRQ���LV�DGRSWHG��1667�PHPEHUV�ZLOO�GHYHORS�DFWLRQ�SODQV��ZLWK�WLPHOLQHV�DQG�EXGJHWV� 
WR�EH�QHJRWLDWHG��DQG�VROLFLW�SURSRVDOV��ILUVW�IURP�1667�UHSUHVHQWDWLYHV�DQG�WKHLU�DJHQFLHV��DQG� 
VHFRQGO\�IURP�H[WHUQDO�VRXUFHV���,I�RSWLRQ���LV�DGRSWHG��GHGLFDWHG�1667�VWDII�RU�FRQWUDFWRUV�ZLOO� 
GHYHORS�DFWLRQ�SODQV�IRU�1667�DSSURYDO��8QVROLFLWHG�SURSRVDOV�ZLOO�QRW�EH�HQWHUWDLQHG� 

)XUWKHUPRUH��DGGUHVVLQJ�SULRULW\�VFLHQFH�DQG�LQIRUPDWLRQ�QHHGV�LQ�WKLV�:RUN�3ODQ�ZLOO�UHTXLUH� 
D�UHOLDEOH�VRXUFH�RI�DQQXDO�IXQGLQJ���7KXV��WKH�1667�KDV�FRQVLGHUHG�RSWLRQV�IRU�SURFXULQJ� 
GHGLFDWHG�IXQGLQJ�WR�HQVXUH�WLPHO\�FRPSOHWLRQ�RI�:RUN�3ODQ�WDVNV���2SWLRQV�IRU�IXQGLQJ�PD\� 
LQFOXGH��EXW�QRW�EH�OLPLWHG�WR��WKH�IROORZLQJ� 
� 
ϭ͘	 5HFHLYH�DQQXDO�IXQGLQJ�IURP�HDFK�-9�WR�DGGUHVV�:RUN�3ODQ�WDVNV�WKDW�EHQHILW�WKH�HQWLUH� 
1$:03�DQG�PLJUDWRU\�ELUG�FRPPXQLW\���)RU�H[DPSOH��HDFK�-9�FRXOG�FRQWULEXWH� 
��������DQQXDOO\�WR�EH�KHOG�E\�'%+&�IRU�XVH�E\�WKH�1667���)XQGV�QRW�GHGLFDWHG�ZLWKLQ� 
��PRQWKV�EHIRUH�WKH�HQG�RI�WKH�&DQDGLDQ�DQG�8�6��)HGHUDO�ILVFDO�\HDU�FRXOG�EH�UHYHUWHG�LQ� 
HTXDO�DPRXQWV�WR�HDFK�FRQWULEXWLQJ�-9� 

Ϯ͘	 5HFHLYH�DQQXDO�DSSURSULDWLRQ�RI�)HGHUDO�IXQGV�IRU�XVH�LQ�DFFRPSOLVKLQJ�:RUN�3ODQ�LWHPV��� 
8QGHU�WKLV�RSWLRQ��WKH�1667�FRXOG�EH�YLHZHG�DQDORJRXV�WR�DQRWKHU�-9�IRU�UHFHLYLQJ� 
'%+&�IXQGV� 



� 
5HJDUGOHVV�RI�LWV�VRXUFH�RU�WKH�SURFHVV�E\�ZKLFK�LW�LV�DOORFDWHG��GHGLFDWHG�IXQGLQJ�ZLOO�EH� 
HVVHQWLDO�LI�SULRULW\�WDVNV�RI�WKH�1667�DUH�WR�EH�FRPSOHWHG�LQ�D�WLPHO\�PDQQHU� 
� 
7KLV�:RUN�3ODQ�VHUYHV�DV�D�UHSRUW�WR�WKH�1$:03�&RPPLWWHH�RI�SODQQHG�1667�DFWLYLWLHV�DQG� 
VXSSRUWV�UHTXHVWV�IRU�ILQDQFLDO�	 �ORJLVWLFDO�UHVRXUFHV�QHFHVVDU\�WR�FRPSOHWH�:RUN�3ODQ�WDVNV��� 
5HFRJQL]LQJ�WKDW�ILQDQFLDO�UHVRXUFHV�ZLOO�EH�OLPLWHG��WKH�1667�HVWDEOLVKHG�D�SULRULW\�UDQNLQJ� 
IRU�LQGLYLGXDO�:RUN�3ODQ�WDVNV���:LWKLQ�WKLV�:RUN�3ODQ��WKH�7DVN�1XPEHU�DVVRFLDWHG�ZLWK�D� 
JLYHQ�7DVN�UHSUHVHQWV�LWV�UHODWLYH�SULRULW\�UDQNLQJ�DPRQJ�DOO�:RUN�3ODQ�7DVNV��7DEOH������7KH� 
DQWLFLSDWHG�VWDUW�DQG�HQG�GDWHV�IRU�:RUN�3ODQ�7DVNV�DUH�VKRZQ�VFKHPDWLFDOO\�LQ�)LJXUH��� 
� 
7KH�WRWDO�FRVW�RI�DFWLYLWLHV�RXWOLQHG�LQ�WKLV�:RUN�3ODQ�LV�H[SHFWHG�WR�H[FHHG�������������LQFOXGLQJ� 
LQ�NLQG�VXSSRUW��IXQGV�DOUHDG\�SURFXUHG��DQG�IXQGV�QRW�\HW�UHTXHVWHG���:H�DUH�VHHNLQJ�DVVLVWDQFH� 
IURP�WKH�3ODQ�&RPPLWWHH�LQ�SURFXULQJ�DSSUR[LPDWHO\�KDOI��L�H���������������7DEOH����RI�WKLV�WRWDO� 
FRVW���+RZHYHU��ZH�UHFRJQL]H�WKDW�IXQGLQJ�ZLOO�EH�OLPLWHG��HVSHFLDOO\�LQ�WKH�QHDU�WHUP��)<������� 
��������&RQVHTXHQWO\��ZH�SUHVHQW�LQ�7DEOH���RQO\�WKH���KLJKHVW�SULRULW\�:RUN�3ODQ�7DVNV�DQG� 
WKH�IXQGLQJ�QHFHVVDU\�WR�FRPSOHWH�DFWLYLWLHV�SURSRVHG�WR�RFFXU�GXULQJ�WKH�QH[W���\HDUV��)<������ 
DQG�������IRU�WKHVH�:RUN�3ODQ�7DVNV���$OWKRXJK�ZH�EHOLHYH�VXFFHVVIXO�DQG�WLPHO\�FRPSOHWLRQ� 
RI�DOO�WDVNV�ZLWKLQ�WKLV�:RUN�3ODQ�DUH�QHFHVVDU\�WR�DGYDQFH�VFLHQFH�EDVHG�KDELWDW�FRQVHUYDWLRQ� 
DV�SUHVFULEHG�E\�WKH�1$:03��ZH�HPSKDVL]H�WKDW�IXQGLQJ�WKH�QHDU�WHUP�QHHGV�RI�WKH�WRS�ILYH� 
SULRULW\�WDVNV�LV�HVVHQWLDO�IRU�PDLQWDLQLQJ�PRPHQWXP�DFKLHYHG�RYHU�WKH�SDVW�IHZ�\HDUV�LQ� 
TXDQWLI\LQJ�LPSDFWV�RI�FRQVHUYDWLRQ�DFWLRQV�RQ�ZDWHUIRZO�GHPRJUDSKLF�UDWHV�DQG�SRSXODWLRQ� 
VXVWDLQDELOLW\��6SHFLILFDOO\�����������LV�UHTXHVWHG�WR�HQDEOH�FRPSOHWLRQ�RI�DFWLYLWLHV�GXULQJ�)<V� 
�����DQG������DVVRFLDWHG�ZLWK�WKH���RI�WKH�KLJKHVW�SULRULW\�WDVNV�RI�WKH�1667�:RUN�3ODQ��� 
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7DEOH�����7DVNV�RI�WKH�1667���\HDU�:RUN�3ODQ�DQG�IXQGLQJ�UHTXHVWV�QHHGHG�WR�FRPSOHWH� 
DFWLYLWLHV�SURSRVHG�IRU������±������� 
7DVN� 
1R�� 'HVFULSWLRQ )XQGLQJ 

5HTXHVWD 

� 

'HYHORS�PHWKRGV�IRU�VHWWLQJ�GHPRJUDSKLF�SRSXODWLRQ�REMHFWLYHV� 
�L�H���YLWDO�UDWHV��DW�%&5�-9�VFDOHV�IRU�IRFDO�VSHFLHV�EDVHG�RQ� 
UHFRPPHQGDWLRQV�RI�WKH�1667�$OWHUQDWLYH�3HUIRUPDQFH�0HWULFV� 
6XEFRPPLWWHH� 

7%' 

�D 

'HVLJQ�DQG�HYDOXDWH�DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV�WR�DVVHVV� 
PLJUDWRU\�ELUG�GLVWULEXWLRQ��PRYHPHQW�DQG�UHVLGHQF\�WLPHV�GXULQJ� 
PLJUDWLRQ�DQG�ZLQWHU�VHDVRQV�WR�VXSSRUW�LQWHJUDWHG�KDELWDW�DQG� 
SRSXODWLRQ�PDQDJHPHQW�IUDPHZRUNV� 

�� 

� 
'HYHORS�DSSURDFKHV�IRU�JHQHUDWLQJ�UHJLRQDO�ZDWHUIRZO�KDELWDW� 
FRQVHUYDWLRQ�REMHFWLYHV�WKDW�DFFRXQW�IRU�VSDWLR�WHPSRUDO�YDULDWLRQ�LQ� 
HQYLURQPHQWDO�DQG�KDELWDW�FRQGLWLRQV� 

�� 

� 
'HYHORS�PHWKRGV�WR�DJJUHJDWH�UHJLRQDO�VFDOH��L�H���-9�%&5��HVWLPDWHV� 
RI�.�DFURVV�PXOWLSOH�VSHFLHV�LQWR�DQ�DVVHVVPHQW�RI�QHW�SURJUHVV�WRZDUG� 
1$:03�FRQWLQHQWDO�JRDOV� 

7%' 

� 
(VWDEOLVK�FRPSDUDEOH�DSSURDFKHV�WR�HVWLPDWLQJ�.�LQ�WKH�PDLQ�EUHHGLQJ� 
DUHDV�RI�1RUWK�$PHULFD� �������� 

� 
(YDOXDWH�WKH�H[WHQW�WR�ZKLFK�'DLO\�5DWLRQ�0RGHOV�UHOLDEO\�UHIOHFW� 
IXQFWLRQDO�FDUU\LQJ�FDSDFLW\�RI�KDELWDWV�DQG�ODQGVFDSHV�IRU�PLJUDWLQJ� 
DQG�ZLQWHULQJ�ZDWHUIRZO� 

������� 

� 
'HYHORS�PLJUDWLRQ�PRGHOV�SDUDPHWHUL]HG�IRU�IRFDO�VSHFLHV��JURXSV�RI� 
VSHFLHV��DQG�PLJUDWLRQ�FRUULGRUV�WR�VXSSRUW�UHJLRQDO�KDELWDW�FRQVHUYDWLRQ� 
GHFLVLRQ�PDNLQJ� 

�������� 

� 
,GHQWLI\�QRQ�EUHHGLQJ�KDELWDW�QHHGV�DQG�GHYHORS�LQSXWV�WR�KDELWDW� 
PRGHOV�IRU�VHD�GXFN�DQG�GLYLQJ�GXFN�SRSXODWLRQV� �������� 

� 'HYHORS�HVWLPDWHV�RI�ZDWHUIRZO�UHVLGHQF\�WLPHV��LQ�VSULQJ�DQG�IDOO��DQG� 
IDFWRUV�DIIHFWLQJ�WKHP� ������� 

� 

� 
� 
� 

&RQWULEXWH�WR�WKH�GHYHORSPHQW�RU�XSGDWLQJ�RI�VSDWLDO�GDWD�E\�86*6� 
DQG�(QYLURQPHQW�&DQDGD�E\�RUJDQL]LQJ�D�QHWZRUN�RI�RQ�WKH�JURXQG� 
REVHUYHUV�DQG�DQ�RQ�OLQH�GDWD�ORJJLQJ�V\VWHP� 

� 

����/DQG�&RYHU 7%' 
����:HWODQG�'DWD �� 
����6SDWLDO�'DWD�RQ�+XQWLQJ�'LVWULEXWLRQ 7%' 

�� 

,QWHJUDWH�GRZQ�VFDOHG�FOLPDWH�FKDQJH�SUHGLFWLRQV�LQWR�%&5�-9�VFDOH� 
SRSXODWLRQ�KDELWDW�PRGHOV�WR�HVWLPDWH�OLNHO\�LPSDFWV�RQ�ZDWHUIRZO� 
SRSXODWLRQV�DQG�LQIRUP�GHYHORSPHQW�RI�DGDSWDWLRQ�VWUDWHJLHV�IRU� 
ZDWHUIRZO�KDELWDW�FRQVHUYDWLRQ� 

�������� 

7RWDO ([FOXGHV�LWHPV�7%' ���������� 
�����D�%XGJHW�UHTXHVW�H[FOXGHV�IXQGV�FXUUHQWO\�KHOG�DQG�LQ�NLQG�FRQWULEXWLRQV� 
� 
� 



7DEOH�����6L[�KLJKHVW�SULRULW\�WDVNV�RI�WKH�1667������±������:RUN�3ODQ�DQG�IXQGLQJ�UHTXHVW� 
QHHGHG�WR�FRPSOHWH�DFWLYLWLHV�SURSRVHG�WR�RFFXU�RYHU�WKH�QH[W���\HDUV��86�)HGHUDO�)LVFDO�<HDUV� 
�����	 ������� 
7DVN� 
1R�� 'HVFULSWLRQ )XQGLQJ 

5HTXHVWD 

� 
'HYHORS�PHWKRGV�IRU�VHWWLQJ�GHPRJUDSKLF�SRSXODWLRQ�REMHFWLYHV��L�H��� 
YLWDO�UDWHV��DW�%&5�-9�VFDOHV�IRU�IRFDO�VSHFLHV�EDVHG�RQ�UHFRPPHQGDWLRQV� 
RI�WKH�1667�$OWHUQDWLYH�3HUIRUPDQFH�0HWULFV�6XEFRPPLWWHH� 

7%'� 

�D 

'HVLJQ�DQG�HYDOXDWH�DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV�WR�DVVHVV�PLJUDWRU\� 
ELUG�GLVWULEXWLRQ��PRYHPHQW�DQG�UHVLGHQF\�WLPHV�GXULQJ�PLJUDWLRQ�DQG� 
ZLQWHU�VHDVRQV�WR�VXSSRUW�LQWHJUDWHG�KDELWDW�DQG�SRSXODWLRQ�PDQDJHPHQW� 
IUDPHZRUNV� 

�� 

� 
'HYHORS�DSSURDFKHV�IRU�JHQHUDWLQJ�UHJLRQDO�ZDWHUIRZO�KDELWDW� 
FRQVHUYDWLRQ�REMHFWLYHV�WKDW�DFFRXQW�IRU�VSDWLR�WHPSRUDO�YDULDWLRQ�LQ� 
HQYLURQPHQWDO�DQG�KDELWDW�FRQGLWLRQV� 

�� 

� 
'HYHORS�PHWKRGV�WR�DJJUHJDWH�UHJLRQDO�VFDOH��L�H���-9�%&5��HVWLPDWHV� 
RI�.�DFURVV�PXOWLSOH�VSHFLHV�LQWR�DQ�DVVHVVPHQW�RI�QHW�SURJUHVV�WRZDUG� 
1$:03�FRQWLQHQWDO�JRDOV� 

7%' 

� 
(VWDEOLVK�FRPSDUDEOH�DSSURDFKHV�WR�HVWLPDWLQJ�.�LQ�WKH�PDLQ�EUHHGLQJ� 
DUHDV�RI�1RUWK�$PHULFD� �������� 

� 
(YDOXDWH�WKH�H[WHQW�WR�ZKLFK�'DLO\�5DWLRQ�0RGHOV�UHOLDEO\�UHIOHFW� 
IXQFWLRQDO�FDUU\LQJ�FDSDFLW\�RI�KDELWDWV�DQG�ODQGVFDSHV�IRU�PLJUDWLQJ�DQG� 
ZLQWHULQJ�ZDWHUIRZO� 

������� 

7RWDO ([FOXGHV�LWHPV�7%' �������� 
�����D�%XGJHW�UHTXHVW�H[FOXGHV�IXQGV�FXUUHQWO\�KHOG�DQG�LQ�NLQG�FRQWULEXWLRQV� 
� 
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� 
,QWURGXFWLRQ 
7KH�SXUSRVH�RI�WKLV�GRFXPHQW�LV�WR�LGHQWLI\�SULRULW\�VFLHQFH�DQG�WHFKQRORJ\�QHHGV�WR�EH�DFWHG�RQ� 
E\�WKH�1RUWK�$PHULFDQ�:DWHUIRZO�0DQDJHPHQW�3ODQ��1$:03��6FLHQFH�6XSSRUW�7HDP��1667�� 
WKURXJK��������0DQ\�RI�WKHVH�KLJK�SULRULW\�QHHGV�ZLOO�LQIRUP�DFWLRQV�LGHQWLILHG�LQ�WKH������ 
1$:03�5HYLVLRQ��2XU�SURMHFWHG�SHULRG�RI�SHUIRUPDQFH�LV���\HDUV��6XPPHU������±�6HSW��������� 
EXW�WKH�1667�UHFRJQL]HV�WKH�QHHG�WR�EH�IOH[LEOH�DQG�DGGUHVV�RWKHU�KLJK�SULRULW\�LQIRUPDWLRQ� 
QHHGV�DV�WKH\�HPHUJH� 
� 
7KH�DFWLYLWLHV�LQ�WKLV���\HDU�ZRUN�SODQ��:RUN�3ODQ��ZHUH�LGHQWLILHG�LQ�WKH������1$:03� 
&RQWLQHQWDO�3URJUHVV�$VVHVVPHQW��$VVHVVPHQW���WKH������-RLQW�7DVN�*URXS�5HSRUW��DQG�WKH������ 
)XWXUH�RI�:DWHUIRZO�0DQDJHPHQW�:RUNVKRS���7KH�WKUHDGV�WKDW�WLH�1667�SULRULW\�VFLHQFH�DQG� 
WHFKQRORJ\�QHHGV�WRJHWKHU�LV�WKDW�WKH\�DUH�ZDWHUIRZO�IRFXVHG�DQG�WUDQVFHQG�WKH�ERXQGDULHV�RI� 
LQGLYLGXDO�MRLQW�YHQWXUHV��-9���WKDW�LV��WKH\�UHTXLUH�RU�DW�OHDVW�EHQHILW�IURP�D�IO\ZD\��QDWLRQDO�RU� 
LQWHUQDWLRQDO�DSSURDFK���7KLV�ZLOO�FRQWLQXH�WR�EH�WKH�VWDQGDUG�E\�ZKLFK�ZH�ZLOO�LGHQWLI\�IXWXUH� 
SULRULWLHV� 
� 
&DSDFLW\�WR�&RPSOHWH�D�:RUN�3ODQ 
$OWKRXJK�WKH�1667�PDGH�JUHDW�VWULGHV�LQ�FRPSOHWLQJ�WDVNV�LGHQWLILHG�LQ�SUHYLRXV�:RUN� 
3ODQV��H�J���$OWHUQDWLYH�3HUIRUPDQFH�0HWULFV��5HJLRQDO�3RSXODWLRQ�$EXQGDQFH�2EMHFWLYHV�� 
DQG�0LJUDWLRQ�0RGHOLQJ���LWV�SURGXFWLYLW\�ZDV�VRPHWLPHV�KLQGHUHG�E\�DGGLWLRQDO�ZRUN� 
UHVSRQVLELOLWLHV�RI�LWV�PHPEHUV���:H�EHOLHYH�GHGLFDWHG�VWDII�ZLOO�EH�UHTXLUHG�WR�DFFRPSOLVK� 
FHUWDLQ�HOHPHQWV�RI�WKLV�:RUN�3ODQ��DQG�ZH�RIIHU���DSSURDFKHV�WR�DFTXLULQJ�WKLV�FDSDFLW\����� 
FRQWUDFW�ZLWK�H[WHUQDO�VRXUFHV�RQ�D�WDVN�E\�WDVN�EDVLV�WR�FRQGXFW�DFWLYLWLHV�LQ�FRQVXOWDWLRQ�ZLWK� 
1667�PHPEHUV��RU����KLUH�D�VPDOO�QXPEHU�������RI�GHGLFDWHG�VWDII�DV�WHUP�HPSOR\HHV��H�J��� 
SRVW�GRFV��WR�FRPSOHWH�WKH�EXON�RI�WDVNV�IRU�1667�ZRUNLQJ�JURXSV����%RWK�RSWLRQV�ZLOO�UHTXLUH� 
GHGLFDWHG�IXQGLQJ�DNLQ�WR�WKDW�VSHQW�E\�PRVW�-9V�RQ�VFLHQFH�DQG�WHFKQRORJ\�QHHGV� 
� 
,I�RSWLRQ���LV�DGRSWHG��1667�PHPEHUV�ZLOO�GHYHORS�WKH�DFWLRQ�SODQ��ZLWK�WLPHOLQHV�DQG�EXGJHWV� 
WR�EH�QHJRWLDWHG��DQG�VROLFLW�SURSRVDOV��ILUVW�IURP�1667�UHSUHVHQWDWLYHV�DQG�WKHLU�DJHQFLHV�DQG� 
VHFRQGO\�IURP�H[WHUQDO�VRXUFHV���,I�RSWLRQ���LV�DGRSWHG��GHGLFDWHG�1667�VWDII�ZLOO�GHYHORS�DFWLRQ� 
SODQV�IRU�DSSURYDO�E\�WKH�IXOO�1667��8QVROLFLWHG�SURSRVDOV�ZLOO�QRW�EH�HQWHUWDLQHG� 

*HQHUDO�3URWRFROV�IRU�$GGUHVVLQJ�3ULRULW\�6FLHQFH�DQG�7HFKQRORJ\�1HHGV 
3ULRU�WR�FRPPHQFLQJ�ZRUN�RQ�DQ\�HOHPHQW�RI�WKLV�:RUN�3ODQ��DQ�DFWLRQ�SODQ�ZLOO�EH�GHYHORSHG� 
WKDW�LQFOXGHV��PLQLPDOO\��WKH�IROORZLQJ�HOHPHQWV� 

•	 6FRSH 
•	 2EMHFWLYHV 
•	 /LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
•	 $FWLRQ�,WHPV 
•	 'HOLYHUDEOHV�DQG�7LPHOLQHV��L�H���3URMHFW�RXWFRPHV�DQG�D�GLVVHPLQDWLRQ�SODQ�WKURXJK� 
WKH�1667�DQG�SURMHFW�FRPSOHWLRQ�GDWH�DV�ZHOO�DV�GDWHV�IRU�VLJQLILFDQW�LQWHUPHGLDWH� 
DFFRPSOLVKPHQWV� 

•	 %XGJHW 



� 
$GGUHVVLQJ�SULRULW\�VFLHQFH�DQG�LQIRUPDWLRQ�QHHGV�LQ�WKLV�:RUN�3ODQ�ZLOO�UHTXLUH�D�UHOLDEOH� 
VRXUFH�RI�DQQXDO�IXQGLQJ���3DVW�HYHQWV�KDYH�LQGLFDWHG�IXQGLQJ�IURP�86):6�'LYLVLRQ�RI�%LUG� 
+DELWDW�&RQVHUYDWLRQ��'%+&��LV�IUHTXHQWO\�QHHGHG�IRU�DFWLYLWLHV�OLNH�$VVHVVPHQWV��FRQWUDFWLQJ� 
ZLWK�+XPDQ�'LPHQVLRQV�VSHFLDOLVWV��DQG�KLULQJ�FRRUGLQDWRUV�IRU�1$:03�8SGDWHV�RU�5HYLVLRQV�� 
OHDYLQJ�OLWWOH�IXQGLQJ�DYDLODEOH�IRU�1667�SULRULWLHV���7KXV��WKH�1667�LV�ZRUNLQJ�ZLWK�WKH� 
1$:03�&RPPLWWHH�WR�FRQVLGHU�RSWLRQV�IRU�SURFXULQJ�GHGLFDWHG�IXQGLQJ�WR�HQVXUH�WLPHO\� 
FRPSOHWLRQ�RI�:RUN�3ODQ�LWHPV���2SWLRQV�IRU�IXQGLQJ�PD\�LQFOXGH��EXW�QRW�EH�OLPLWHG�WR��WKH� 
IROORZLQJ� 
� 
ϭ͘	 5HTXHVW�DQQXDO�IXQGLQJ�IURP�HDFK�-9�IRU�WKH�SXUSRVH�RI�DGGUHVVLQJ�:RUN�3ODQ�LWHPV� 
UHODWHG�WR�VFLHQFH�DQG�LQIRUPDWLRQ�QHHGV�WKDW�ZRXOG�EHQHILW�WKH�HQWLUH�1$:03�DQG� 
PLJUDWRU\�ELUG�FRPPXQLW\��� 

Ϯ͘	 5HFHLYH�DQQXDO�DSSURSULDWLRQ�RI�)HGHUDO�IXQGV�IRU�XVH�LQ�DFFRPSOLVKLQJ�:RUN�3ODQ�LWHPV��� 
7KH�1667�FRXOG�EH�YLHZHG�DQDORJRXV�WR�DQRWKHU�-9�ZKHQ�'%+&�IXQGV�DUH�DOORFDWHG� 

� 
5HJDUGOHVV�RI�LWV�VRXUFH�RU�SURFHVV�E\�ZKLFK�DOORFDWHG��GHGLFDWHG�IXQGLQJ�ZLOO�EH�HVVHQWLDO�LI� 
SULRULW\�WDVNV�RI�WKH�1667�DUH�WR�EH�FRPSOHWHG�LQ�D�FRPSUHKHQVLYH�PDQQHU�DQG�ZLWKLQ�D�WLPH� 
IUDPH�WKDW�HQVXUHV�WKHLU�FRQWHPSRUDU\�UHOHYDQFH�WR�ODQGVFDSH�VFDOH�KDELWDW�FRQVHUYDWLRQ�IRU� 
PLJUDWRU\�ELUGV��� 

7KH�6WUXFWXUH�RI�WKLV�:RUN�3ODQ 
:RUN�XQGHUWDNHQ�E\�WKH�1667�VKRXOG�FXOPLQDWH�LQ�D�SHULRGLF��H�J�����\HDUV��UHSRUW�RQ�WKH�VWDWH� 
RI�ZDWHUIRZO�VFLHQFH�WR�HQKDQFH�FRQVHUYDWLRQ�RI�1RUWK�$PHULFDQ�ZDWHUIRZO�DQG�WKHLU�KDELWDWV��� 
,Q�WKH�LQWHULP��WKH�1667�ZLOO�SURGXFH�DQQXDO�UHSRUWV�GHVFULELQJ�UHFHQW�DFFRPSOLVKPHQWV�DQG� 
RQJRLQJ�DFWLYLWLHV�RI�WKH�1667���$FKLHYLQJ�1$:03�JRDOV�DQG�DGGUHVVLQJ�UHFRPPHQGDWLRQV� 
RI�WKH������$VVHVVPHQW�ZLOO�UHTXLUH�WKDW�HDFK�-9�GHYHORS�PRGHOV�UHODWLQJ�OLPLWLQJ�IDFWRUV� 
�DOPRVW�DOZD\V�KDELWDW�IHDWXUHV��WR�IRFDO�ZDWHUIRZO�VSHFLHV�SRSXODWLRQV���0RGHO�RXWSXWV�VKRXOG� 
EH�SRSXODWLRQ�PHWULFV�WKDW�FDQ�EH�UROOHG�XS�WR�D�FRQWLQHQWDO��RU�UDQJH�ZLGH��VFDOH���7KH�YDOXH�RI� 
LQGLYLGXDO�:RUN�3ODQ�WDVNV�PD\�YDU\�DPRQJ�-9V��EXW�HDFK�VKRXOG�FRQWULEXWH�WR�DQ�XOWLPDWH�JRDO� 
WKDW�LV�YDOXHG�HTXDOO\�E\�DOO�-9V 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 



����������:RUN�3ODQ�7DVNV��OLVWHG�LQ�RUGHU�RI�GHFUHDVLQJ�SULRULW\ 
� 
ϭ͘	 'HYHORS�PHWKRGV�IRU�VHWWLQJ�GHPRJUDSKLF�SRSXODWLRQ�REMHFWLYHV��L�H���YLWDO�UDWHV��DW� 
%&5�-9�VFDOHV�IRU�IRFDO�VSHFLHV�EDVHG�RQ�UHFRPPHQGDWLRQV�RI�WKH�1667�$OWHUQDWLYH� 
3HUIRUPDQFH�0HWULFV�&RPPLWWHH��7KHVH�REMHFWLYHV�PXVW�UHODWH�WR�PHDVXUDEOH� 
SRSXODWLRQ�PHWULFV�RU�IDFLOLWDWH�UROOLQJ�XS�WR�FRQWLQHQWDO�REMHFWLYHV�IURP�%&5�-9�VFDOHV� 
� 

6FRSH 
,GHQWLI\LQJ�GHPRJUDSKLF�REMHFWLYHV�IRU�JDXJLQJ�DQG�UHSRUWLQJ�WKH�VWDWXV�RI�FRQWLQHQWDO� 
ZDWHUIRZO�SRSXODWLRQV�DQG�WKHLU�KDELWDWV�LV�HVVHQWLDO�WR�WKH�DFFRXQWDELOLW\�RI�WKH�1$:03�� 
$JJUHJDWLQJ�UHJLRQDO�VFDOH�HVWLPDWHV�RI�ODQGVFDSH�FRQGLWLRQV�DQG�ZDWHUIRZO�FDUU\LQJ� 
FDSDFLW\�WR�FRQWLQHQWDO�VFDOHV�ZLOO�OLNHO\�UHTXLUH�HPSLULFDO�PRGHOV�WKDW�UHODWH�UHPRWHO\� 
VHQVHG�GDWD�WR�FRPPRQ�ELRORJLFDO�PHWULFV��3UHVHQWO\��PDQ\�-9V�KDYH�PRGHOV�IRU�HVWLPDWLQJ� 
.�LQ�WHUPV�RI�VLPSOLVWLF�PHWULFV��H�J���SRWHQWLDO�SDLU�KDELWDW��GXFN�HQHUJ\�GD\V���\HW�IHZ� 
KDYH�GHYHORSHG�PRGHOV�IRU�WUDQVODWLQJ�ODQGVFDSH�FRQGLWLRQV�LQWR�GHPRJUDSKLF�UDWHV��H�J��� 
UHFUXLWPHQW��VHDVRQDO�VXUYLYDO��IRU�GHVFULELQJ�SRSXODWLRQ�LPSDFWV� 
� 
$�NH\�UHFRPPHQGDWLRQ�RI�WKH�1$:03�&RQWLQHQWDO�$VVHVVPHQW�ZDV�IRU�-9V�WR�LGHQWLI\� 
SHUIRUPDQFH�PHWULFV�WKDW�UHIOHFW�ELRORJLFDO�LPSDFWV�RI�FRQVHUYDWLRQ�DFWLYLWLHV�RQ�FRQWLQHQWDO� 
ZDWHUIRZO�SRSXODWLRQV��)ROORZLQJ�IURP�WKLV�UHFRPPHQGDWLRQ��WKH�1667�$OWHUQDWLYH� 
3HUIRUPDQFH�0HWULFV��$30��&RPPLWWHH�GHYHORSHG�WKH�IROORZLQJ�JXLGDQFH� 
� 

•	 -9V�VKRXOG�IUDPH�WKHLU�DFFRPSOLVKPHQWV�LQ�WHUPV�RI�FKDQJHV�LQ�GHPRJUDSKLF�
 
SDUDPHWHUV��L�H���VHDVRQ�VSHFLILF�YLWDO�UDWHV��
 

•	 $OO�-9V�VKRXOG�DGRSW�WKH�DQQXDO�OLIH�F\FOH�PRGHO�DV�WKH�EDVLV�RI�WKHLU�PRQLWRULQJ� 
SURJUDP� 

•	 ,QGLYLGXDO�-9V�VKRXOG�GHYHORS�FRQFHSWXDO�PRGHOV�RU��ZKHUH�GDWD�H[LVW��HPSLULFDO� 
PRGHOV�WR�H[SOLFLWO\�GHVFULEH�KRZ�KDELWDW�PDQDJHPHQW�DFWLRQV�LQIOXHQFH�YLWDO�UDWH�V�� 

•	 ,Q�WKH�ORQJ�WHUP��-9V�VKRXOG�LQFRUSRUDWH�WKH�LQIOXHQFH�RI�ERWK�WKHLU�PDQDJHPHQW� 
DFWLRQV�DQG�SRSXODWLRQ�VL]H�RQ�YLWDO�UDWHV��DV�WKLV�ZLOO�HQDEOH�PDQDJHUV�DQG�UHVHDUFKHUV� 
WR�XQGHUVWDQG�WKH�LPSDFW�RI�GHQVLW\�GHSHQGHQFH�RQ�PDQDJHPHQW�DFWLRQV�DQG�YLWDO�UDWHV� 
� 

1RZ�WKDW�UHFRPPHQGDWLRQV�KDYH�EHHQ�PDGH��LW�LV�WKH�UHVSRQVLELOLW\�RI�WKH�1667�WR� 
IDFLOLWDWH�-9�LPSOHPHQWDWLRQ�RI�WKH�JXLGDQFH��2QH�SDWK�IRUZDUG�LV�FRQWLQXHG�LPSURYHPHQW� 
DQG�XOWLPDWH�DGRSWLRQ�RI�WKH�VHYHUDO�HIIRUWV�XQGHUZD\�WR�GHYHORS�DQQXDO�F\FOH�PRGHOV� 
IRU�VHOHFWHG�GXFN�VSHFLHV��L�H���OHVVHU�VFDXS��$PHULFDQ�EODFN�GXFN��DQG�QRUWKHUQ�SLQWDLO��� 
+RZHYHU��DGGLWLRQDO�JXLGDQFH�PD\�EH�QHHGHG�IRU�-9V�WR�PDNH�PHDQLQJIXO�SURJUHVV�WRZDUG� 
LPSOHPHQWLQJ�WKH�UHFRPPHQGDWLRQV�RI�WKH�$30�&RPPLWWHH��)RU�H[DPSOH��PRGHOV�IRU� 
GHVFULELQJ�DQQXDO�F\FOH�HYHQWV�RU�SUHGLFWLQJ�WKH�FDSDFLW\�RI�-9V�WR�VXVWDLQ�SRSXODWLRQV�DUH� 
RIWHQ�GLIILFXOW�WR�GHYHORS�DQG�XSGDWH��7KXV��LW�PD\�EH�DGYDQWDJHRXV�WR�VHOHFW�D�VXEVHW�RI� 
VSHFLHV�ZKRVH�UDQJH�DQG�UHVRXUFH�UHTXLUHPHQWV�FRYHU�WKH�IXOO�VFRSH�RI�ZDWHUIRZO�KDELWDWV� 
DFURVV�WKH�FRQWLQHQW��8OWLPDWHO\��-9V�ZLOO�EH�DVNHG�WR�UHSRUW�DFFRPSOLVKPHQWV�IRU�RQO\�WKRVH� 
VSHFLHV�IRU�ZKLFK�WKH\�KDYH�D�SULPDU\�UHVSRQVLELOLW\� 
� 
� 
� 



2EMHFWLYHV 
•	 ,GHQWLI\�����IRFDO�ZDWHUIRZO�VSHFLHV�ZKRVH�FROOHFWLYH�KDELWDWV��GLVWULEXWLRQ��DQG� 
UHVRXUFH�UHTXLUHPHQWV�DUH�UHSUHVHQWDWLYH�RI�WKRVH�IRU�DOO�1RUWK�$PHULFDQ�ZDWHUIRZO� 

•	 'HYHORS�DSSURDFKHV�IRU�HVWDEOLVKLQJ�UHJLRQDO�VFDOH��TXDQWLWDWLYH�REMHFWLYHV�IRU� 
GHPRJUDSKLF�UDWHV�RI�IRFDO�ZDWHUIRZO�VSHFLHV� 

•	 $FKLHYH�FRQVLVWHQF\�DPRQJ�-9V�RI�VLPLODU�VSDWLDO��WHPSRUDO��RU�ELRORJLFDO�LPSRUWDQFH� 
WR�ZDWHUIRZO�LQ�VHOHFWLRQ�RI�GHPRJUDSKLF�UDWHV�WR�EH�XVHG�DV�ELRORJLFDO�SHUIRUPDQFH� 
PHWULFV� 

� 
/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
'HPRJUDSKLF�PHWULFV�UHFRPPHQGHG�WKURXJK�WKLV�ZRUN�VKRXOG�EH�FRQVLGHUHG�LQ�PRGHOLQJ� 
HIIRUWV�RI�:RUN�3ODQ�7DVNV�������DQG�����7KHVH�PHWULFV�VKRXOG�LGHDOO\�EH�LQFOXGHG�DV�SULPDU\� 
RU�LQWHUPHGLDWH�UHVSRQVH�YDULDEOHV�WR�HQVXUH�FRPSDWLELOLW\�DPRQJ�RWKHUZLVH�LQGHSHQGHQW� 
PRGHOV��WKXV�SURPRWLQJ�HIILFLHQFLHV�LQ�PHDVXULQJ�KDELWDW�LPSDFWV�DW�FRQWLQHQWDO�VFDOHV��� 
$QQXDO�F\FOH�PRGHOV�PHQWLRQHG�LQ�:RUN�3ODQ�7DVN���VKRXOG�EH�H[DPLQHG�IRU�WKHLU�XWLOLW\�LQ� 
SURYLGLQJ�WKH�PRGHOLQJ�IUDPHZRUN�IRU�WKHVH�HIIRUWV� 

�
 
$FWLRQ�,WHPV
 

•	 (VWDEOLVK�1667�FRPPLWWHH�WR�DFFRPSOLVK��RU�GHYHORS�UHFRPPHQGDWLRQV�IRU� 
DFFRPSOLVKLQJ��WKH�IROORZLQJ�DFWLYLWLHV� 
Ă͘	 'HYHORS�DQG�GLVWULEXWH�D�VXUYH\�WR�-9�VFLHQFH�VWDII�WR�TXHU\�FXUUHQW�SURJUHVV� 

DQG�LPSHGLPHQWV�WR�PHDVXULQJ�DFFRPSOLVKPHQWV�YLD�GHPRJUDSKLF�UDWH� 
REMHFWLYHV���5HGLVWULEXWH�WKH�$OWHUQDWLYH�3HUIRUPDQFH�0HWULFV�6XEFRPPLWWHH� 
UHSRUW�DV�SDUW�RI�WKLV�VXUYH\� 
ŝ͘ 7R�EH�FRPSOHWHG�E\�1667�FRPPLWWHH�E\�)HEUXDU\��������&RVW� ��� 

ď͘	 &RQYHQH�-9�VFLHQFH�ZRUNVKRS�WR�JDWKHU�LQIRUPDWLRQ��VKDUH�GHWDLOV��DQG� 
HQDEOH�SHHU�UHYLHZ�RI�FXUUHQW�HIIRUWV�WR�PHDVXUH�-9�DFFRPSOLVKPHQWV� 
YLD�GHPRJUDSKLF�UDWHV���:RUNVKRS�VKRXOG�OHDG�WR�IRUPXODWLRQ�RI�VSHFLILF� 
UHFRPPHQGDWLRQV�IRU�LPSURYLQJ�H[LVWLQJ�HIIRUWV�DQG�SURYLGH�VSULQJERDUG�IRU� 
VXEVHTXHQW�ZRUN�RI�WKLV�FRPPLWWHH� 
ŝ͘ 7R�EH�KHOG�LQ�FRQMXQFWLRQ�ZLWK�VSULQJ�1667�PHHWLQJ���&RVW� ��� 
ŝŝ͘'HYHORSPHQW�RI�GRFXPHQW�VXPPDUL]LQJ�ZRUNVKRS�GLVFXVVLRQV�DQG� 
ILQGLQJV���&RVW�LI�ZULWLQJ�DVVLJQPHQW�LV�FRQWUDFWHG�RXW� �������� 
�SUHIHUUHG���&RVW�LI�GHYHORSHG�E\�1667�FRPPLWWHH� ���� 

Đ͘ ,Q�FROODERUDWLRQ�ZLWK�WKH�7DVN���&RPPLWWHH��GUDIW�D�OLVW�RI�1RUWK�$PHULFDQ� 
IRFDO�ZDWHUIRZO�VSHFLHV�IRU�UHYLHZ�DQG�DSSURYDO�E\�IXOO�1667� 
ŝ͘ 7R�EH�FRPSOHWHG�E\�1667�FRPPLWWHH�E\�-XQH��������&RVW� ��� 

Ě͘	 'HYHORS�D�JHQHUDO�IUDPHZRUN�DSSOLFDWLRQ�IRU�GHFRPSRVLQJ�DQQXDO�OLIH�F\FOH� 
PRGHOV�LQWR�UHJLRQDO�VXE�PRGHOV�IRU�TXDQWLI\LQJ�UHODWLRQVKLSV�EHWZHHQ� 
KDELWDW�FRQGLWLRQV��ZDWHUIRZO�GHQVLW\��DQG�ZDWHUIRZO�GHPRJUDSKLF�UDWHV���7KLV� 
IUDPHZRUN�VKRXOG�HQDEOH�-9�VSHFLILFLW\�ZKLOH�UHWDLQLQJ�VXIILFLHQW�FRQVLVWHQF\� 
WR�IDFLOLWDWH�³UROOLQJ�XS´�UHJLRQDO�DFFRPSOLVKPHQWV�WR�PHDVXUH�-9�HIIHFWV�DW� 
FRQWLQHQWDO�VFDOH� 
ŝ͘ 3UHIHUUHG�DQG�PRVW�HIIHFWLYH�VFHQDULR�ZRXOG�EH�WR�FRPSOHWH�ZRUN�YLD��� 
PRQWK�SRVW�GRF�SRVLWLRQ���&RVW� �������� 



ŝŝ͘$OWHUQDWH��\HW�OHVV�HIIHFWLYH��VFHQDULRV�LQFOXGH�VKRUW�WHUP�FRQWUDFW� 
SRVLWLRQ�RU�JUDGXDWH�VWXGHQWV���&RVW� ������������������ 

Ğ͘	 'HYHORS�UHFRPPHQGDWLRQV�IRU�XVLQJ�DQQXDO�F\FOH�DQG�UHJLRQDO�VXE�PRGHOV�WR� 
HVWDEOLVK�TXDQWLWDWLYH�REMHFWLYHV�IRU�ZDWHUIRZO�GHPRJUDSKLF�UDWHV�DPRQJ�-9V� 
DQG�WLPH�SHULRGV� 
ŝ͘ 7R�EH�FRPSOHWHG�YLD����PRQWK�SRVW�GRF�RU�FRQWUDFW�SRVLWLRQ�LQ� 
FROODERUDWLRQ�ZLWK�1667�FRPPLWWHH�PHPEHUV���&RVW� �������� 

Ĩ͘	 8VH�D�VHULHV�RI�-9�FDVH�VWXGLHV�WR�GHPRQVWUDWH�DQG�HYDOXDWH�WKH�XWLOLW\� 
RI�DQQXDO�F\FOH�DQG�UHJLRQDO�VXE�PRGHOV�IRU�HVWDEOLVKLQJ�TXDQWLWDWLYH� 
GHPRJUDSKLF�UDWH�REMHFWLYHV�DQG�PHDVXULQJ�DFFRPSOLVKPHQWV�YLD� 
GHPRJUDSKLF�UDWHV���0RGHO�YDOLGDWLRQ�VKRXOG�EH�DQ�LPSRUWDQW�FRQVLGHUDWLRQ� 
ZKHQ�HYDOXDWLQJ�WKH�XWLOLW\�RI�WKHVH�PRGHOV���0HWKRGRORJLHV�DQG�UHVXOWV�WR�EH� 
VKDUHG�YLD�1667�ZHEVLWH� 
ŝ͘ &DVH�VWXGLHV�DQG�PRGHO�YDOLGDWLRQ�WR�EH�FRPSOHWHG�YLD���PRQWK� 
FROODERUDWLRQ�EHWZHHQ�SRVW�GRF�RU�FRQWUDFWRU�DQG�1667�FRPPLWWHH� 
PHPEHUV���&RVW� �������� 
ŝŝ͘:HE�GHYHORSPHQW�WR�EH�FRPSOHWHG�YLD�FRQWUDFW���&RVW� ������� 

Ő͘ 'HYHORS�D�FRPSXWHU�EDVHG�DSSOLFDWLRQ�GHULYHG�IURP�DQQXDO�OLIH�F\FOH�PRGHOV� 
IRU�XVH�E\�-9V�WR�GHWHUPLQH�GHPRJUDSKLF�UDWH�REMHFWLYHV� 

Ś͘ 'HYHORS�FRPSUHKHQVLYH�ILQDO�UHSRUW�GHVFULELQJ�DFWLYLWLHV��UHVXOWV��FRQFOXVLRQV�� 
DQG�ILQDO�SURGXFWV� 
ŝ͘ 7R�EH�FRPSOHWHG�YLD�FROODERUDWLRQ�EHWZHHQ�SRVW�GRF��FRQWUDFWRUV��DQG� 
1667�FRPPLWWHH�PHPEHUV� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV 

•	 (VWDEOLVK�1667�FRPPLWWHH��2FWREHU������ 
•	 'LVWULEXWH�VXUYH\�WR�-9�VFLHQFH�VWDII�����-DQXDU\������ 
•	 &RQYHQH�-9�6FLHQFH�ZRUNVKRS��0D\�±�-XQH������ 
•	 6XEPLW�OLVW�RI�1RUWK�$PHULFDQ�IRFDO�ZDWHUIRZO�VSHFLHV�ZLWK�MXVWLILFDWLRQ�DQG�
 
H[SODQDWLRQ�IRU�3&�DSSURYDO��-XQH������
 

•	 )LQDOL]H�-9�VFLHQFH�ZRUNVKRS�VXPPDU\�GRFXPHQW��0D\������ 
•	 %HJLQ�GHYHORSLQJ�IUDPHZRUN�WR�GHFRPSRVH�DQQXDO�F\FOH�PRGHOV�LQWR�UHJLRQDO�VXE� 
PRGHOV��$XJXVW������ 

•	 %HJLQ�GHYHORSLQJ��UHFRPPHQGDWLRQV�IRU�XVLQJ�DQQXDO�F\FOH�DQG�UHJLRQDO�VXE�PRGHOV�WR� 
HVWDEOLVK�TXDQWLWDWLYH�REMHFWLYHV�IRU�ZDWHUIRZO�GHPRJUDSKLF�UDWHV��$XJXVW������ 

•	 %HJLQ�GHYHORSPHQW�RI�FRPSXWHU�EDVHG�DSSOLFDWLRQ�IRU�GHULYLQJ�GHPRJUDSKLF�UDWH� 
REMHFWLYHV��$XJXVW������ 

•	 %HJLQ�ZRUN�RQ�VHULHV�RI�-9�FDVH�VWXGLHV�WR�GHPRQVWUDWH�DSSURDFKHV�IRU�HVWDEOLVKLQJ� 
UHJLRQDO�VFDOH�GHPRJUDSKLF�UDWH�REMHFWLYHV��LQLWLDWH�ZRUN�$XJXVW������ 

•	 )LQDOL]H�UHVXOWV�IURP�-9�FDVH�VWXGLHV��)HEUXDU\������ 
• 6XEPLW�ILQDO�UHSRUW�V���'HFHPEHU������
 
�
 

%XGJHW 
$OWKRXJK�FHUWDLQ�HOHPHQWV�RI�WKLV�7DVN�ZLOO�EH�FRPSOHWHG�E\�1667�FRPPLWWHH�PHPEHUV�� 
HIIHFWLYH�DQG�WLPHO\�FRPSOHWLRQ�ZLOO�UHTXLUH�ILOOLQJ�D�SRVW�'RFWRUDO�SRVLWLRQ�WR�ZRUN�IXOO�WLPH� 
RQ�WKH�PRVW�FKDOOHQJLQJ�SUREOHPV�LQ�FROODERUDWLRQ�ZLWK�1667�PHPEHUV���7KLV�SRVW�'RFWRUDO� 



SRVLWLRQ�VKRXOG�EH�ILOOHG�IRU�DW�OHDVW���\HDUV�DW�WKH�*6����OHYHO��RU�DSSUR[LPDWHO\���������� 
���������\HDU���$QRWKHU���������LV�UHTXHVWHG�IRU�FRQWUDFW�ZRUN�UHODWHG�WR�WKH�ZRUNVKRS�DQG� 
ZHEVLWH�GHYHORSPHQW�� 
� 

ϭĂ͘ 'HVLJQ�DQG�HYDOXDWH�DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV�WR�DVVHVV�PLJUDWRU\�ELUG� 
GLVWULEXWLRQ��PRYHPHQW�DQG�UHVLGHQF\�WLPHV�GXULQJ�PLJUDWLRQ�DQG�ZLQWHU�VHDVRQV�WR� 
VXSSRUW�LQWHJUDWHG�KDELWDW�DQG�SRSXODWLRQ�PDQDJHPHQW�IUDPHZRUNV� 
� 
6FRSH 
&XUUHQWO\��SDUWQHUV�LQ�WKH�ZDWHUIRZO�PDQDJHPHQW�FRPPXQLW\�DUH�GHYHORSLQJ�QHZ� 
IUDPHZRUNV�WR�LQIRUP�KDELWDW�FRQVHUYDWLRQ�SODQQLQJ�DQG�GHOLYHU\�IRU�ZDWHUIRZO��LQWHJUDWHG� 
ZDWHUIRZO�KDELWDW�DQG�SRSXODWLRQ�PDQDJHPHQW�DV�HQYLVLRQHG�E\�WKH�1$:03�5HYLVLRQ�� 
7KHVH�IUDPHZRUNV�DUH�GHVLJQHG�WR�LQIRUP�KDELWDW�PDQDJHUV�DERXW�KRZ�PLJUDWRU\�ZDWHUIRZO� 
UHVSRQG�WR�ODQGVFDSH�FRQGLWLRQV��ZHDWKHU�DQG�FOLPDWH��DQG�KDELWDW�PDQDJHPHQW�DW�PXOWLSOH� 
VFDOHV��WKXV�HQDEOLQJ�PDQDJHUV�WR�VHW�UHJLRQDO�SRSXODWLRQ�DQG�KDELWDW�REMHFWLYHV�DQG�PDNH� 
RSWLPDO�GHFLVLRQV�UHJDUGLQJ�WKH�DOORFDWLRQ�RI�UHVRXUFHV�DFURVV�WLPH�DQG�VSDFH� 
� 
6SHFLILFDOO\��WKHUH�DUH�RQ�JRLQJ�HIIRUWV�WR�GHYHORS�QRUWKHUQ�SLQWDLO��$PHULFDQ�EODFN�GXFN�� 
DQG�VFDXS�OLIH�F\FOH�PRGHOV�GHVLJQHG�WR�LQIRUP�WKH�1$:03�5HYLVLRQ¶V�JRDO�RI�KDELWDW�DQG� 
SRSXODWLRQ��KDUYHVW��PDQDJHPHQW�LQ�D�XQLILHG�IUDPHZRUN���2QH�JRDO�RI�WKHVH�PRGHOV�LV�WR� 
LQIRUP�GHFLVLRQV�UHJDUGLQJ�WKH�RSWLPDO�DOORFDWLRQ�RI�KDELWDW�GHOLYHU\�DW�WKH�FRQWLQHQWDO��-RLQW� 
9HQWXUH��DQG�ORFDO�VFDOH�WR�LQFUHDVH�FDUU\LQJ�FDSDFLW\�IRU�WKHVH�WKUHH�VSHFLHV�RI�ZDWHUIRZO��� 
7KH�IRXQGDWLRQV�RI�WKHVH�IUDPHZRUNV�DUH�LQWHJUDWHG�OLIH�F\FOH�SRSXODWLRQ�DQG�KDELWDW�PRGHOV� 
WKDW����H[SOLFLWO\�GHVFULEH�VSDWLDO�DQG�WHPSRUDO�G\QDPLFV��LQFOXGLQJ�IXQFWLRQDO�IRUPV�RI� 
GHQVLW\�GHSHQGHQFH�DQG�WUDQVLWLRQ�SUREDELOLWLHV�DPRQJ�EUHHGLQJ��PLJUDWLRQ��DQG�ZLQWHULQJ� 
UDQJHV�����OLQN�SRSXODWLRQ�GHPRJUDSKLFV�WR�VSDWLDO�YDULDWLRQ�LQ�FOLPDWH�DQG�KDELWDW�TXDQWLW\� 
TXDOLW\�����LQFRUSRUDWH�HIIHFWV�RI�PDQDJHPHQW�RQ�ODQGVFDSHV�DQG�SRSXODWLRQV�����UHGXFH�NH\� 
XQFHUWDLQWLHV�E\�FRPSDULQJ�PRGHO�SUHGLFWLRQV�WR�REVHUYHG�GDWD��DQG����LQIRUP�UHFXUULQJ� 
PDQDJHPHQW�GHFLVLRQV���7KHVH�IUDPHZRUNV�DUH�EHLQJ�GHYHORSHG�XVLQJ�WKH�VWUXFWXUHG� 
GHFLVLRQ�PDNLQJ�SURFHVV�ZLWK�YDOXDEOH�SDUWLFLSDWLRQ�IURP�86):6�'LYLVLRQ�RI�0LJUDWRU\� 
%LUG�0DQDJHPHQW��86):6�1DWLRQDO�:LOGOLIH�5HIXJHV��6WDWH�DQG�3URYLQFLDO�DJHQFLHV��WKH� 
&DQDGLDQ�:LOGOLIH�6HUYLFH��-RLQW�9HQWXUHV��DQG�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV�� 
� 
7R�EH�VXFFHVVIXO��WKHVH�HIIRUWV�PXVW�EH�LPSOHPHQWHG�ZLWKLQ�DQ�DGDSWLYH�PDQDJHPHQW� 
IUDPHZRUN��H�J���6WUDWHJLF�+DELWDW�&RQVHUYDWLRQ�>6+&@����3HUKDSV�WKH�PRVW�FULWLFDO� 
FRPSRQHQW�RI�DQ�HIIHFWLYH�6+&�SURJUDP�LV�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI� 
PRQLWRULQJ�SURJUDPV�WKDW�SURYLGH�WKH�GDWD�QHHGHG�WR�HYDOXDWH�V\VWHP�UHVSRQVH�WR� 
PDQDJHPHQW��FRQWUDVW�SHUIRUPDQFH�RI�FRPSHWLQJ�PRGHOV��DQG�LQIRUP�VXEVHTXHQW� 
PDQDJHPHQW�GHFLVLRQV���$V�D�SUHUHTXLVLWH��UHTXLUHG�HOHPHQWV�RI�WKH�GDWD�DQG�PRQLWRULQJ� 
SURJUDPV�PXVW�EH�LGHQWLILHG��LQFOXGLQJ�����ZKDW�YDULDEOHV�PXVW�EH�PHDVXUHG�����WKH� 
DSSURSULDWH�VSDWLDO�DQG�WHPSRUDO�VFDOH�IRU�HVWLPDWLQJ�WKH�WDUJHW�YDULDEOHV�����WKH�PRVW�FRVW� 
HIIHFWLYH�GHVLJQ�WR�HVWLPDWH�WDUJHW�YDULDEOHV��DQG����KRZ�WKH�PLJUDWRU\�ELUG�FRPPXQLW\�FDQ� 
DFKLHYH�DGGHG�YDOXH�ZLWK�WKH�PRQLWRULQJ�SURJUDPV���7KH�PLJUDWRU\�ELUG�FRPPXQLW\�ZLOO� 
QHHG�QHZ�PRQLWRULQJ�WR�SURYLGH�GDWD�RQ�WKH�VHDVRQDO�GLVWULEXWLRQ��PRYHPHQW��DQG�UHVLGHQF\� 
WLPHV�RI�ELUGV�LQ�UHVSRQVH�WR�ODQGVFDSH�DQG�FOLPDWH�FRQGLWLRQV�DQG�KDELWDW�GHOLYHU\�DW�WKH� 
ORFDO��UHJLRQDO��DQG�FRQWLQHQWDO�VFDOHV���7KH�FKDOOHQJH�IDFLQJ�WKH�PLJUDWRU\�ELUG�FRPPXQLW\� 



LV�GHFLGLQJ�ZKDW�LV�WKH�PRVW�DSSURSULDWH�DQG�FRVW�HIIHFWLYH�PHWKRG�IRU�DFKLHYLQJ�WKHVH� 
PRQLWRULQJ�QHHGV��� 
� 
2EMHFWLYHV 

•	 ,GHQWLI\�PRQLWRULQJ�GDWD�QHHGV�VKDUHG�DPRQJ�WKH�HYROYLQJ�PRGHOV�IRU�QRUWKHUQ�SLQWDLOV�� 
$PHULFDQ�EODFN�GXFNV��JUHDWHU�OHVVHU�VFDXS��DQG�ZDWHUELUGV�ZLWK�SDUWLFXODU�HPSKDVLV� 
RQ�GLVWULEXWLRQ��PRYHPHQW��DQG�UHVLGHQF\�WLPHV�RI�ELUGV�GXULQJ�WKH�PLJUDWLRQ�DQG� 
ZLQWHU�SHULRGV� 

•	 $VVHVV�QHZ�WHFKQRORJLHV�LQFOXGLQJ�JHRORFDWRUV��SDVVLYH�LQWHJUDWHG�WUDQVSRQGHUV�� 
VDWHOOLWH�WHOHPHWU\��UHPRWHO\�VHQVHG�LPDJHU\��KLJK�UHVROXWLRQ�YLGHRJUDSK\��DQG�RWKHUV� 
WR�SURYLGH�WKH�QHFHVVDU\�GDWD�LQ�D�FRVW�HIIHFWLYH�PDQQHU�� 

•	 'UDZ�RQ�WKH�VFLHQFH�RI�ZLOGOLIH�PRQLWRULQJ��SXEOLVKHG�OLWHUDWXUH�DQG�NQRZOHGJH�RI� 
H[SHUWV��WR�HYDOXDWH�DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV�WKDW�ZRXOG�SURYLGH�SULRULW\�GDWD� 
WR�VXSSRUW�LQWHJUDWHG�SRSXODWLRQ�DQG�KDELWDW�PDQDJHPHQW�� 

D� 6SHFLI\�DSSURSULDWH�YDULDEOHV� 
E� 6SHFLI\�DSSURSULDWH�VSDWLDO�DQG�WHPSRUDO�VFDOHV� 
F� 6SHFLI\�VDPSOLQJ�GHVLJQ�V�� 
G� 6SHFLI\�UHTXLUHG�VDPSOH�VL]HV� 
H� 6SHFLI\�GDWD�FROOHFWLRQ��VWRUDJH��DQG�VKDULQJ�SURWRFROV� 
I� ,GHQWLI\�FRRSHUDWLQJ�SDUWQHUV�DQG�UHVSRQVLELOLWLHV��DQG 
J� 'HVFULEH�FRVWV��ORJLVWLFDO�FKDOOHQJHV��DGYDQWDJHV��DQG�OLPLWDWLRQV�RI�HDFK� 
DOWHUQDWLYH�LQ�D�VWDQGDUGL]HG�PDQQHU�WR�DOORZ�REMHFWLYH�FRPSDULVRQV�RI�WKH� 
SURSRVHG�DOWHUQDWLYHV� 

� 
•	 (QJDJH�WKH�PLJUDWRU\�ELUG�FRPPXQLW\�LQ�VWUXFWXUHG�GHFLVLRQ�PDNLQJ�SURFHVVHV�DV�D� 
PHDQV�IRU�DGRSWLQJ�VXLWDEOH�PRQLWRULQJ�SURJUDPV�IURP�DPRQJ�WKH�DOWHUQDWLYHV�RIIHUHG� 

� 
/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
7KH�JRDO�RI�WKLV�SURMHFW�LV�WR�GHVLJQ�DQG�HYDOXDWH�YDULRXV�DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV� 
WKDW�ZRXOG�SURYLGH�SULRULW\�GDWD�QHHGHG�WR�VXSSRUW�LQWHJUDWHG�SRSXODWLRQ�DQG�KDELWDW� 
PDQDJHPHQW�IRU�PLJUDWRU\�ELUGV��DQG�UHFRPPHQG�ZKLFK�RI�WKRVH�DOWHUQDWLYHV�VKRXOG�EH� 
LPSOHPHQWHG���+HQFH�WKHUH�DUH�GLUHFW�OLQNV�WRWDVN�HOHPHQWV���	 ��� 
� 
$FWLRQ�,WHPV 

•	 $�SODQQLQJ�H[HUFLVH�LV�QHHGHG�WR�FOHDUO\�LGHQWLI\�LQIRUPDWLRQ�QHHGV�DQG�FROOHFWLRQ� 
PHWKRGV�WR�LQIRUP�D�GHFLVLRQ�SURFHVV�SULRU�WR�LQLWLDWLQJ�GDWD�FROOHFWLRQ���7KH�PDMRULW\� 
RI�WKLV�SURMHFW�ZLOO�EH�DFFRPSOLVKHG�WKURXJK�D�FRPELQDWLRQ�RI�VWUXFWXUHG�GHFLVLRQ� 
PDNLQJ�ZRUNVKRSV��OLWHUDWXUH�UHYLHZ��PRQLWRULQJ�GHVLJQ��DQG�PRGHOLQJ��$OO�WKLV�ZRUN� 
ZLOO�FRPPHQFH�LQ�6XPPHU������� 

� 
•	 :RUN�LV�VODWHG�WR�FRPPHQFH�LQ�6XPPHU������DQG�ZLOO�EH�FRQGXFWHG�E\�D�SRVW�GRFWRUDO� 
SRVLWLRQ�DGPLQLVWHUHG�WKURXJK�WKH�8�6��*HRORJLFDO�6XUYH\�%LRORJLFDO�5HVHDUFK� 
%UDQFK�RU�&RRSHUDWLYH�5HVHDUFK�8QLW���7R�HQVXUH�WKDW�WKH�GHYHORSPHQW�RI�DOWHUQDWLYH� 
PRQLWRULQJ�SURJUDPV�VHUYHV�WKH�QHHGV�RI�ODQG�PDQDJHUV�DQG�VXSSRUWV�GHYHORSLQJ�6+&� 



IUDPHZRUNV��WKH�SRVW�GRFWRUDO�HPSOR\HH�ZLOO�EH�DGYLVHG�E\�D�VXEFRPPLWWHH�RI�WKH� 
1667� 

� 
'HOLYHUDEOHV 

•	 5HSRUW��DVVHVVPHQW�RI�FRPPRQ�GDWD�QHHGV�DFURVV�IUDPHZRUNV��QHZ�WHFKQRORJLHV�� 
DQG�DOWHUQDWLYH�PRQLWRULQJ�GHVLJQV�WR�VXSSRUW�LQWHJUDWHG�KDELWDW�DQG�SRSXODWLRQ� 
PDQDJHPHQW�IUDPHZRUNV�IRU�ZDWHUIRZO�DQG�ZDWHUELUGV����7KLV�UHSRUW�ZLOO�LGHQWLI\�WKH� 
PRVW�SURPLVLQJ�GHVLJQV��H[SHFWHG�FRVWV��DQG�SRWHQWLDO�IRU�LPSOHPHQWDWLRQ�DOORZLQJ�WKH� 
PLJUDWRU\�ELUG�FRPPXQLW\�WR�DVVHVV�VRPH�RI�WKH�ORJLVWLFDO�DQG�ILQDQFLDO�FKDOOHQJHV�WR� 
LPSOHPHQW�WKHVH�DPELWLRXV�SURJUDPV� 

•	 5HSRUW��UHFRPPHQGDWLRQV�UHVXOWLQJ�IURP�VWUXFWXUHG�GHFLVLRQ�PDNLQJ�PHHWLQJV� 
HQJDJLQJ�WKH�ZDWHUIRZO�DQG�ZDWHUELUG�PDQDJHPHQW�FRPPXQLWLHV�WR�HYDOXDWH� 
DOWHUQDWLYH�PRQLWRULQJ�SURJUDPV���7KLV�UHSRUW�ZLOO�SURYLGH�D�ILQDO�UHFRPPHQGDWLRQ� 
IRU�WKH�PRVW�DSSURSULDWH�VDPSOLQJ�GHVLJQ�V���LQFOXGLQJ�SURWRFROV�DQG�FRVW�HVWLPDWHV�� 
WR�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�LQWHJUDWHG�KDELWDW�DQG�SRSXODWLRQ�PDQDJHPHQW�IRU� 
ZDWHUIRZO�DQG�ZDWHUELUGV� 

7LPH�/LQH� 
•	 DŽŶƚŚƐ�ϭͲϯ͗���ŽŶƐƵůƚĂƚŝŽŶ�ǁŝƚŚ�ƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐ�ĨƌŽŵ�ƉŝŶƚĂŝů͕�ďůĂĐŬ�ĚƵĐŬ͕�ƐĐĂƵƉ�ĂŶĚ�ǁĂƚĞƌďŝƌĚ� 
ƚĞĂŵƐ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĐŽŵŵŽŶ�ŵŽŶŝƚŽƌŝŶŐ�ŶĞĞĚƐ͕�ǁŝƚŚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ŵŝŐƌĂƚŝŽŶ�ĂŶĚ�ǁŝŶƚĞƌŝŶŐ� 
ƉĞƌŝŽĚƐ͘ 

•	 DŽŶƚŚƐ�ϭͲϲ͗���ƐƐĞƐƐŵĞŶƚ�ŽĨ�ĞǆŝƐƚŝŶŐ�ĂŶĚ�ŶĞǁ�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĂǀĂŝůĂďůĞ�ƚŽ� 
ƉƌŽǀŝĚĞ�ŶĞĐĞƐƐĂƌǇ�ŵŽŶŝƚŽƌŝŶŐ�ĚĂƚĂ͘ 

•	 DŽŶƚŚƐ�ϲͲϭϮ͗���ƌĂĨƚ�ĂůƚĞƌŶĂƚŝǀĞ�;ϯͲϱͿ�ŵŽŶŝƚŽƌŝŶŐ�ĚĞƐŝŐŶƐ�ĂŶĚ�ƉƌŽƚŽĐŽůƐ�ƚŽ�ŽďƚĂŝŶ�ŶĞĐĞƐƐĂƌǇ� 
ĚĂƚĂ�ƚŽ�ƐƵƉƉŽƌƚ�ĚĞǀĞůŽƉŝŶŐ�^,��ĨƌĂŵĞǁŽƌŬƐ͕�ĂŶĚ�ƉƌŽǀŝĚĞ�ƌĞƉŽƌƚ͘ 

•	 DŽŶƚŚƐ�ϭϮͲϭϱ͗��tŽƌŬƐŚŽƉƐ�ƚŽ�ŐĂƚŚĞƌ�ĞǆƉĞƌƚ�ŝŶƉƵƚ�ŽŶ�ĚƌĂĨƚ�ƉƌŽƉŽƐĞĚ�ĂůƚĞƌŶĂƚŝǀĞ�ĚĞƐŝŐŶƐ͘ 
•	 DŽŶƚŚƐ�ϭϱͲϭϴ͗��ZĞǀŝƐŝŽŶ�ŽĨ�ĂůƚĞƌŶĂƚŝǀĞ�ŵŽŶŝƚŽƌŝŶŐ�ĚĞƐŝŐŶƐ͕�ĞǀĂůƵĂƚŝŽŶ�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ� 
ƌĞǀŝƐĞĚ�ĂůƚĞƌŶĂƚŝǀĞƐ͘ 

•	 DŽŶƚŚƐ�ϭϴͲϮϰ͗��^ƚƌƵĐƚƵƌĞĚ�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ŵĞĞƚŝŶŐƐ�ƚŽ�ŝŶĨŽƌŵ�ĨŝŶĂů�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ŽŶ� 
ŵŽŶŝƚŽƌŝŶŐ�ƉƌŽŐƌĂŵƐ�ƚŚĂƚ�ƐŚŽƵůĚ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ͖�ĐŽŵƉůĞƚŝŽŶ�ŽĨ�ĨŝŶĂů�ƌĞƉŽƌƚ͘ 

� 
%XGJHW 
$�WRWDO�RI����������KDV�EHHQ�EXGJHWHG�IRU�D�WZR�\HDU�SHULRG�FRPPHQFLQJ�LQ�6XPPHU�������� 
(IIHFWLYH�DQG�WLPHO\�FRPSOHWLRQ�ZLOO�UHTXLUH�ILOOLQJ�D�SRVW�'RFWRUDO�SRVLWLRQ�WR�ZRUN�IXOO�WLPH� 
RQ�WKH�PRVW�FKDOOHQJLQJ�SUREOHPV�LQ�FROODERUDWLRQ�ZLWK�1667�PHPEHUV���7KLV�SRVW�'RFWRUDO� 
SRVLWLRQ�VKRXOG�EH�ILOOHG�IRU�DW�OHDVW���\HDUV�DW�WKH�*6����OHYHO��RU�DSSUR[LPDWHO\���������� 
���������\HDU���$QRWKHU���������LV�UHTXHVWHG�IRU�FRQWUDFW�ZRUN�UHODWHG�WR�WUDYHO��FRQIHUHQFHV�� 
ZRUNVKRSV��SXEOLFDWLRQV�DQG�GLUHFW���LQGLUHFW�FRVWV��VHH�$SSHQGL[�$��� 
� 

Ϯ͘ 'HYHORS�DSSURDFKHV�IRU�JHQHUDWLQJ�UHJLRQDO�ZDWHUIRZO�KDELWDW�FRQVHUYDWLRQ�REMHFWLYHV� 
WKDW�DFFRXQW�IRU�VSDWLR�WHPSRUDO�YDULDWLRQ�LQ�HQYLURQPHQWDO�DQG�KDELWDW�FRQGLWLRQV� 

� 
6FRSH 
-RLQW�9HQWXUHV�W\SLFDOO\�FDOFXODWH�ZDWHUIRZO�KDELWDW�REMHFWLYHV�EDVHG�RQ�ORQJ�WHUP��DYHUDJH� 
LQGLFHV�RI�SRSXODWLRQ�DEXQGDQFH�DQG�GLVWULEXWLRQ��\HW�HQYLURQPHQWDO�FRQGLWLRQV�DQG� 
ZDWHUIRZO�SRSXODWLRQV�DUH�UDUHO\�DW�DYHUDJH�OHYHOV���$�IXQGDPHQWDO�TXHVWLRQ�IDFLQJ�1RUWK� 



$PHULFDQ�ZDWHUIRZO�KDELWDW�PDQDJHUV�LV�ZKHWKHU�KDELWDW�REMHFWLYHV�EDVHG�RQ�PHDVXUHV� 
RI�FHQWUDO�WHQGHQF\��H�J���PHDQ�SRSXODWLRQ�DEXQGDQFH��FDQ�SURGXFH�ODQGVFDSHV�QHFHVVDU\� 
IRU�DFKLHYHPHQW�RI�1$:03�JRDOV���0RVW�ZDWHUIRZO�DUH�KLJKO\�PRELOH�DQG�KDYH�DGDSWHG� 
WR�H[SORLW�UHJLRQDO�DQG�WHPSRUDO�YDULDWLRQ�LQ�HQYLURQPHQWDO�DQG�KDELWDW�FRQGLWLRQV��WKXV�� 
ZLWKLQ�D�JLYHQ�\HDU��SRRU�KDELWDW�FRQGLWLRQV�LQ�RQH�DUHD�PD\�EH�FRPSHQVDWHG�E\�H[FHOOHQW� 
KDELWDW�FRQGLWLRQV�LQ�DGMDFHQW�UHJLRQV�ZLWK�PLQLPDO�FRQVHTXHQFHV�WR�SRSXODWLRQV���,QGHHG��LW� 
VWDQGV�WR�UHDVRQ�WKDW�VXVWDLQLQJ�DYHUDJH�SRSXODWLRQV�RYHU�WKH�ORQJ�WHUP�GHSHQGV�RQ�KDELWDW� 
FRQGLWLRQV�DQG�SRSXODWLRQV�OHYHOV�H[FHHGLQJ�DYHUDJH�YDOXHV�GXULQJ�VRPH�\HDUV� 
� 
+DELWDW�REMHFWLYHV�EDVHG�RQ�PHDVXUHV�RI�FHQWUDO�WHQGHQF\�PD\�EH�LQWHUSUHWHG�DV�ODQGVFDSH� 
FRQGLWLRQV�QHFHVVDU\�WR�VXSSRUW�DYHUDJH�ZDWHUIRZO�DEXQGDQFHV�H[SHFWHG�ZKHQ�1$:03� 
JRDOV�KDYH�EHHQ�DFKLHYHG���6LPLODUO\��WKHVH�REMHFWLYHV�LPSO\�WKH�DELOLW\�WR�VXSSRUW�DERYH� 
DYHUDJH�ZDWHUIRZO�DEXQGDQFH�ZKHQ�FRXSOHG�ZLWK�DERYH�DYHUDJH�HQYLURQPHQWDO�FRQGLWLRQV��� 
$OWKRXJK�ORJLFDO��WKLV�VHQWLPHQW�UHVWV�RQ�WKH�XQVWDWHG�DVVXPSWLRQ�WKDW�ODQGVFDSH�FRPSRVLWLRQ� 
LV�VXFK�WKDW�DERYH�DYHUDJH�HQYLURQPHQWDO�FRQGLWLRQV��H�J���SUHFLSLWDWLRQ��ZLOO�SURGXFH�DERYH� 
DYHUDJH�KDELWDW�FRQGLWLRQV��H�J���IRUDJLQJ�KDELWDW��EUHHGLQJ�SDLU�SRQGV����1RUWK�$PHULFDQ� 
ODQGVFDSHV�LPSRUWDQW�WR�ZDWHUIRZO�FRQWLQXH�WR�H[SHULHQFH�ODQG�XVH�FKDQJHV��IUHTXHQWO\� 
WR�W\SHV�QRW�VXLWDEOH�DV�ZDWHUIRZO�KDELWDW���)ROORZHG�WR�LWV�ORJLFDO�FRQFOXVLRQ��KDELWDW� 
REMHFWLYHV�EDVHG�RQ�PHDVXUHV�RI�SRSXODWLRQ�FHQWUDO�WHQGHQF\�WKDW�IDLO�WR�DFNQRZOHGJH�FXUUHQW� 
DQG�SURMHFWHG�FKDQJHV�LQ�EURDG�ODQGVFDSH�FRPSRVLWLRQ�PD\�FRQVWUDLQ�IXWXUH�ZDWHUIRZO� 
SRSXODWLRQV�DW�OHYHOV�EHORZ�KLVWRULF�DYHUDJHV�DQG�1$:03�JRDOV� 
� 
$GGLWLRQDOO\��FOLPDWH�FKDQJH�PRGHOV�VXJJHVW�UHJLRQDO�VFDOH�KDELWDWV�IRU�VRPH�ELUG�VSHFLHV� 
ZLOO�VXEVWDQWLDOO\�FRQWUDFW�ZKLOH�RWKHUV�H[SDQG���:LWKRXW�D�FOHDU�XQGHUVWDQGLQJ�RI�KRZ� 
FKDQJHV�LQ�FOLPDWH�ZLOO�DIIHFW�KDELWDWV��VRPH�ZDWHUIRZO�PDQDJHUV�EHOLHYH�³FRQVHUYDWLRQ� 
VDIHJXDUGV´��L�H���KDELWDW�EH\RQG�PRGHO�FDOFXODWLRQV��DUH�QHFHVVDU\�WR�UHGXFH�ULVNV�RI� 
KDELWDW�GHILFLWV�GXH�WR�H[WUHPH�HQYLURQPHQWDO�HYHQWV��L�H���VHYHUH�GURXJKW��QRW�FDSWXUHG�E\� 
GHWHUPLQLVWLF�PRGHOV���$OWKRXJK�FRQVHUYDWLRQ�VDIHJXDUGV�PD\�JDLQ�VXSSRUW�XQGHU�WKH�JXLVH� 
RI�DFKLHYLQJ�UHVLOLHQF\�DV�DQ�DGDSWDWLRQ�WR�FOLPDWH�FKDQJH�RU�RWKHU�ODQGVFDSH�VWUHVVRUV��WKH� 
ZDWHUIRZO�FRQVHUYDWLRQ�FRPPXQLW\�ZLOO�EH�FKDOOHQJHG�WR�UHFRQFLOH�WKLV�SODQQLQJ�SKLORVRSK\� 
ZLWK�D�GHVLUH�WR�KDYH�FROOHFWLYH�-9�UHJLRQDO�KDELWDW�REMHFWLYHV�VXP�WR�D�PHDVXUH�FRQVLVWHQW� 
ZLWK�1$:03�SRSXODWLRQ�JRDOV� 
� 
2EMHFWLYHV 

•	 'HYHORS�UHFRPPHQGDWLRQV�IRU�WUDQVODWLQJ�UHJLRQDO�SRSXODWLRQ�REMHFWLYHV�LQWR�KDELWDW� 
REMHFWLYHV�WKDW�DFFRXQW�IRU�VSDWLDO�DQG�WHPSRUDO�G\QDPLFV�RI�ZDWHUIRZO�SRSXODWLRQV� 
DQG�KDELWDWV� 

ł	 'HYHORS�UHFRPPHQGDWLRQV�IRU�UHVWDWLQJ�1$:03�SRSXODWLRQ�JRDOV�WR�PRUH�HIIHFWLYHO\� 
DFNQRZOHGJH�WHPSRUDO�G\QDPLFV�RI�ZDWHUIRZO�SRSXODWLRQV��H�J���DFKLHYH�SRSXODWLRQ� 
JRDOV�GXULQJ���RI����\HDUV�� 
� 

/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
'LVFXVVLRQV�DQG�ILQGLQJV�RI�WKLV�HIIRUW�ZLOO�OLNHO\�KDYH�LPSOLFDWLRQV�IRU�DQG�RU�LQWHUDFWLRQV� 
ZLWK�:RUN�3ODQ�7DVNV�������������DQG����DV�LW�UHODWHV�WR�ZKHWKHU�D�WUDQVLWLRQ�IURP�GHWHUPLQLVWLF� 
WR�VWRFKDVWLF�SODQQLQJ�LV�QHHGHG�RU�YDOXDEOH���$GGLWLRQDOO\��D�³FRQVHUYDWLRQ�VDIHJXDUGV´� 
SKLORVRSK\�PD\�UHTXLUH�H[SOLFLWO\�OLQNLQJ�UHJLRQDO�KDELWDW�RU�SRSXODWLRQ�PRGHOV��VXFK� 



DV�WKRVH�GHYHORSHG�RU�FRQVLGHUHG�LQ�:RUN�3ODQ�7DVNV����������DQG�����7KLV�PD\�GLUHFWO\� 
FRPSOLPHQW�:RUN�3ODQ�7DVN��� 

� 
$FWLRQ�,WHPV 

•	 (VWDEOLVK�1667�FRPPLWWHH�WR�DFFRPSOLVK��RU�GHYHORS�UHFRPPHQGDWLRQV�IRU� 
DFFRPSOLVKLQJ��WKH�IROORZLQJ�WDVNV� 

D� &RQVWUXFW�FRQFHSWXDO�PRGHO�WR�LGHQWLI\�NH\�UHODWLRQVKLSV�DPRQJ�UHJLRQDO� 
ZDWHUIRZO�DEXQGDQFH��KDELWDW�FRQGLWLRQV��HQYLURQPHQWDO�FRQGLWLRQV��DQG�RWKHU� 
H[WHUQDO�IDFWRUV��H�J���ZDWHUIRZO�KXQWLQJ�UHJXODWLRQV��DJULFXOWXUH�SROLFLHV�DQG� 
SURJUDPV���'HYHORS�ZKLWH�SDSHU�UHJDUGLQJ�FRQVWUXFWLRQ�RI�FRQFHSWXDO�PRGHO� 

L� 7R�EH�FRPSOHWHG�E\�1667�VXE�FRPPLWWHH�E\�DXWXPQ��������3RWHQWLDO� 
FRVW� ��������IRU�PHHWLQJ�RU�ZRUNVKRS�H[SHQVHV� 

E� 'HYHORS�HPSLULFDO�PRGHO�WR�H[SORUH�VWUHQJWK�RI�FRQFHSWXDOL]HG�UHODWLRQVKLSV� 
DIIHFWLQJ�WHPSRUDO�YDULDWLRQ�LQ�UHJLRQDO�ZDWHUIRZO�DEXQGDQFH� 

L� ([SORUH�LPSOLFDWLRQV�RI�HVWDEOLVKLQJ�KDELWDW�REMHFWLYHV�EDVHG�RQ� 
PHDVXUHV�RI�³FHQWUDO�WHQGHQF\�´ 

LL� (YDOXDWH�FRPSHWLQJ�DSSURDFKHV�IRU�HVWDEOLVKLQJ�KDELWDW�REMHFWLYHV� 
WKDW�DFFRXQW�IRU�WHPSRUDO�G\QDPLFV�RI�UHJLRQDO�ZDWHUIRZO�DEXQGDQFH� 

LLL� &XUUHQWO\�SURSRVHG�WKDW�WKLV�ZRUN�EH�FRQGXFWHG�E\�D�FRQWUDFWHG� 
SRVW�GRF�IRU�D�SHULRG�RI���PRQWKV���(VWLPDWHG�FRVW� ����������LQFOXGLQJ� 
EHQHILWV�DQG�WUDYHO�� 

F� 'HYHORS�FRQVHUYDWLRQ�SODQQLQJ�RSWLPL]DWLRQ�PRGHO�WR�EDODQFH�HFRORJLFDO�� 
VRFLRORJLFDO��ILQDQFLDO��DQG�ORJLVWLFDO�LPSOLFDWLRQV�RI�KDELWDW�REMHFWLYHV�WKDW� 
DFFRXQW�IRU�WHPSRUDO�YDULDWLRQ�LQ�UHJLRQDO�ZDWHUIRZO�DEXQGDQFH���7KLV�PRGHO� 
VKRXOG�DOVR�HQDEOH�DVVHVVPHQWV�RI�WKH�VRFLDO�DQG�HFRORJLFDO�LPSOLFDWLRQV� 
RI�XQFHUWDLQWLHV�UHODWHG�WR�FOLPDWH�FKDQJH�DQG�D�³FRQVHUYDWLRQ�VDIHJXDUGV´� 
SKLORVRSK\�IRU�HVWDEOLVKLQJ�KDELWDW�REMHFWLYHV� 

L� 7KLV�ZRUN�ZLOO�EH�FRQGXFWHG�E\�D�FRQWUDFWHG�SRVW�GRF�IRU�D�SHULRG�RI� 
��\HDU��QRW�LQFOXGLQJ���PRQWKV�IRU�HPSLULFDO�PRGHO�GHYHORSPHQW���� 
(VWLPDWHG�FRVW� ����������LQFOXGLQJ�EHQHILWV�DQG�WUDYHO��� 

G� 'HYHORS�ZKLWH�SDSHU�VXPPDUL]LQJ�GLVFXVVLRQV��FRQFOXVLRQV��DQG� 
UHFRPPHQGDWLRQV���,Q�HDFK�FDVH��LPSOLFDWLRQV�IURP�HFRORJLFDO�DQG�VRFLDO� 
FRQVLGHUDWLRQV�VKRXOG�EH�DGGUHVVHG� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV
 
ł (VWDEOLVK�1667�FRPPLWWHH��2FWREHU������
 
ł 'HYHORS�FRQFHSWXDO�PRGHO��2FWREHU������
 
ł +LUH�SRVW�GRF��-DQXDU\������
 
ł 6XEPLW�ILQDO�ZKLWH�SDSHU��2FWREHU������
 
�
 

%XGJHW 
���������RYHU�����\HDUV�UHTXHVWHG�IURP�1$:03�1667���������������������������� 
������������������������������6HH�PDWUL[�LQ�$SSHQGL[�$� 
� 
� 



ϯ͘ 'HYHORS�PHWKRGV�WR�DJJUHJDWH�UHJLRQDO�VFDOH��L�H���-9�%&5��HVWLPDWHV�RI�.�DFURVV� 
PXOWLSOH�VSHFLHV�LQWR�DQ�DVVHVVPHQW�RI�QHW�SURJUHVV�WRZDUG�1$:03�FRQWLQHQWDO�JRDOV� 
� 

6FRSH 
,Q�UHVSRQVH�WR�UHFRPPHQGDWLRQV�IURP�WKH�-RLQW�7DVN�*URXS�DQG�$VVHVVPHQW�UHSRUWV��HIIRUWV� 
DUH�XQGHUZD\�WR�DVVHPEOH�DQQXDO�OLIH�F\FOH�PRGHOV�IRU�VHYHUDO�IRFDO�VSHFLHV���'HYHORSPHQW� 
DQG�UHILQHPHQW�RI�WKHVH�PRGHOV�ZLOO�UHO\�VWURQJO\�RQ�SDUWLFLSDWLRQ�RI�-9V�KDYLQJ�FOHDU� 
UHVSRQVLELOLWLHV�IRU�WKHVH�IRFDO�VSHFLHV���'LIIHUHQW�DSSURDFKHV�KDYH�EHHQ�XVHG�WR�DVVHPEOH� 
WKHVH�PRGHOV��EXW�DOO�KDYH�VHYHUDO�FRPPRQ�IHDWXUHV�LQ�WKDW�WKH\�����UHODWH�YDULDWLRQ�LQ�YLWDO� 
UDWHV�WR�ODQGVFDSH�DWWULEXWHV������LQFRUSRUDWH�VRPH�GHJUHH�RI�VSDWLDO�VWUXFWXUH������DUH��LQ� 
SDUW��GHVLJQHG�WR�LQIRUP�UHVRXUFH�DOORFDWLRQ�GHFLVLRQV�ERWK�ZLWKLQ�DQG�DPRQJ�UHJLRQV�RI� 
1RUWK�$PHULFD�DQG�����FRQVLGHU�VLPXOWDQHRXVO\�LPSDFWV�RI�KDUYHVW�DQG�KDELWDW�PDQDJHPHQW� 
GHFLVLRQV���:KLOH�WKHVH�PRGHOV�VKRZ�JUHDW�SURPLVH�WR�OLQN�KDUYHVW�DQG�KDELWDW�PDQDJHPHQW� 
GHFLVLRQV�IRU�LQGLYLGXDO�VSHFLHV�DW�UHJLRQDO�WR�FRQWLQHQWDO�VFDOHV��PDQDJLQJ�VLPXOWDQHRXVO\� 
IRU�PXOWLSOH�VSHFLHV�ZLOO�UHTXLUH�DGGLWLRQDO�IXWXUH�V\QWKHVLV��FRQVLGHUDWLRQ�DQG�HIIRUW���&XUUHQW� 
HIIRUWV�DUH�XQGHUZD\�IRU�WKH�IROORZLQJ�VSHFLHV� 
� 

•	 1RUWKHUQ�SLQWDLO 
•	 /HVVHU�DQG�JUHDWHU�VFDXS 
•	 $PHULFDQ�EODFN�GXFN 
� 

2EMHFWLYHV 
•	 3URYLGH�VXSSRUW��DV�QHHGHG��WR�FRPSOHWH�DQQXDO�OLIH�F\FOH�PRGHOV�IRU�WKH���VSHFLHV� 
LGHQWLILHG�DERYH�LQ�FRQVXOWDWLRQ�ZLWK�UHOHYDQW�-9V� 

•	 'HWHUPLQH�ZKLFK�DGGLWLRQDO�VSHFLHV�RU�VXLWHV�RI�VSHFLHV��H�J���JXLOGV��VKRXOG�EH�
 
PRGHOHG�
 

•	 'HYHORS�'HFLVLRQ�6XSSRUW�7RROV��'67��WR�LQWHJUDWH�RXWSXWV�IRU�PXOWLSOH�VSHFLHV�WR� 
LQIRUP�PDQDJHPHQW�DFWLRQV� 

•	 'HVLJQ�LQIUDVWUXFWXUH�WR�PRQLWRU�SURJUHVV�DQG�IDFLOLWDWH�OHDUQLQJ�DERXW�WKH�UHODWLYH� 
FRVW�HIIHFWLYHQHVV�RI�YDULRXV�KDELWDW�DQG�KDUYHVW�PDQDJHPHQW�DOWHUQDWLYHV�LQ�DFKLHYLQJ� 
1$:03�SRSXODWLRQ�JRDOV� 

� 
$FWLRQ�,WHPV 

•	 (VWDEOLVK�DQ�1667�ZRUNLQJ�JURXS�WR�FRQVLGHU�DGGLWLRQDO�IRFDO�VSHFLHV�RU�JXLOGV�WR� 
EH�PRGHOHG���&RQVLGHUDWLRQV�VKRXOG�LQFOXGH������IRU�ZKLFK�VSHFLHV�DUH�YLWDO�UDWH�GDWD� 
UHDGLO\�DYDLODEOH��DQG�����EDVHG�RQ�D�VFDQ�RI�OLIH�KLVWRU\�FKDUDFWHULVWLFV��ZKLFK�VSHFLHV� 
DUH�PRVW�GLVVLPLODU�IURP�VSHFLHV�DOUHDG\�EHLQJ�PRGHOHG�DQG��WKHUHIRUH��ZLOO�PD[LPL]H� 
QHZ�LQIRUPDWLRQ�IRU�DOORFDWLRQ�GHFLVLRQV���)RU�IRFDO�VSHFLHV�ZKHUH�D�ODFN�RI�YLWDO�UDWH� 
LQIRUPDWLRQ�SUHFOXGHV�EXLOGLQJ�DQQXDO�OLIH�F\FOH�PRGHOV��GHYHORS�D�SULRULWL]HG�OLVW�RI� 
UHVHDUFK�WRSLFV�WR�LQIRUP�IXWXUH�PRGHOLQJ�HIIRUWV� 

•	 'HWHUPLQH�KRZ�WR�JHQHUDOL]H�RU�VLPXOWDQHRXVO\�RSWLPL]H�PDQDJHPHQW�DFWLRQV�IRU� 
PXOWLSOH�VSHFLHV� 

Ă͘ 5HYLHZ�H[LVWLQJ�DSSURDFKHV� 
ď͘ ,GHQWLI\�DQ�LQGLYLGXDO�V��ZLWK�WKH�TXDQWLWDWLYH�VNLOOV�WR�GHYHORS�DOWHUQDWLYH� 
VROXWLRQ�V��IRU�WKH�RSWLPL]DWLRQ�SUREOHP�
 

Đ͘ ,GHQWLI\�IXQGLQJ�PHFKDQLVPV�
 



� 
•	 3ULRULWL]H�HYDOXDWLRQ�QHHGV�IRU�UHGXFLQJ�XQFHUWDLQW\�DERXW�WKH�FRVW�HIIHFWLYHQHVV�RI� 
PDQDJHPHQW�DFWLYLWLHV�LGHQWLILHG�E\�WKH�PRGHOV���7KLV�VKRXOG�LQFOXGH�XQFHUWDLQWLHV� 
UHODWHG�WR�WKH�ELRORJLFDO�LPSDFW�DQG�FRVWV�RI�PDQDJHPHQW�DFWLYLWLHV� 

•	 5HFRPPHQG�D�FRQVLVWHQW�DFFRPSOLVKPHQW�DQG�H[SHQGLWXUH�WUDFNLQJ�V\VWHP�WR�DOORZ� 
HYDOXDWLRQ�RI�PDQDJHPHQW�DFWLRQV�DPRQJ�PXOWLSOH�-9V�DQG�SDUWQHUV� 
�
 

'HOLYHUDEOHV�DQG�7LPHOLQHV
 
•	 &RPSOHWH�RQJRLQJ�EODFN�GXFN��HQG�GDWH��'HFHPEHU��������SLQWDLO��HQG�GDWH��'HFHPEHU� 
������DQG�VFDXS��HQG�GDWH��'HFHPEHU�������OLIH�F\FOH�PRGHOV��LQFOXGLQJ�GHWDLOHG� 
UHSRUWV�FRYHULQJ�DOO�IDFHWV�RI�PRGHO�VWUXFWXUHV��SDUDPHWHUL]DWLRQV�DQG�SHUIRUPDQFHV� 
�H�J���VHQVLWLYLW\�DQDO\VHV���FRQVHUYDWLRQ�DQG�PDQDJHPHQW�LPSOLFDWLRQV��DQDO\WLFDO� 
FRGH� 

•	 3ULRULWL]HG�OLVW�RI�DGGLWLRQDO�IRFDO�VSHFLHV��RU�JURXSV�RI�VSHFLHV��L�H���³JXLOGV´��WR�PRGHO� 
DQG��ZKHUH�QHFHVVDU\��UHFRPPHQGDWLRQV�IRU�UHVHDUFK�WKDW�UHODWHV�ODQGVFDSH�DWWULEXWHV�WR� 
YLWDO�UDWHV����6WDUW��6HSWHPEHU�������(QG��0DUFK������ 

•	 3UHSDUH�D�UHSRUW�RXWOLQLQJ�����FRQFHSWXDO�IUDPHZRUN�WR�V\QWKHVL]H�OLIH�F\FOH�PRGHOV� 
IRU�PXOWLSOH�VSHFLHV�����MRE�GHVFULSWLRQ�IRU�LQGLYLGXDO�WR�FRPSOHWH�PRGHOLQJ�ZRUN����� 
LGHQWLI\�DQG�VHFXUH�SRWHQWLDO�VRXUFHV�RI�IXQGLQJ���6WDUW��-DQXDU\�������(QG��'HFHPEHU� 
����� 

•	 'HYHORS�DQ�HYDOXDWLRQ�SODQ�LGHQWLI\LQJ�HIIRUWV�QHHGHG�WR�UHGXFH�XQFHUWDLQWLHV�� 
VSHFLILFDOO\�UHODWHG�WR�FRVW�HIIHFWLYHQHVV�RI�PDQDJHPHQW�DFWLYLWLHV���6WDUW��6HSWHPEHU� 
������(QG��'HFHPEHU������ 

•	 5HSRUW�SURYLGLQJ�UHFRPPHQGDWLRQV�IRU�DQ�DFFRPSOLVKPHQW�DQG�H[SHQGLWXUH�WUDFNLQJ� 
IUDPHZRUN���6WDUW��2FWREHU�������(QG��-XQH������ 

� 
%XGJHW 
���������RYHU���\HDUV�UHTXHVWHG�IURP�1$:03�1667��LQLWLDOO\���3')V��DVVXPHV�DOO� 
GHOLYHUDEOHV�DUH�FRVW�VKDUHG�������������������������������������������������������������� 
��������������������������������������6HH�$SSHQGL[�$�� 
� 

ϰ͘	 (VWDEOLVK�FRPSDUDEOH�DSSURDFKHV�WR�HVWLPDWLQJ�.�LQ�WKH�PDLQ�EUHHGLQJ�DUHDV�RI�1RUWK� 
$PHULFD� 
� 
6FRSH 
$�NH\�UHFRPPHQGDWLRQ�DULVLQJ�IURP�WKH�1$:03�$VVHVVPHQW�ZDV�WR�UHYLVLW�DQG�UHILQH��LI� 
QHFHVVDU\��PHWKRGV�IRU�VWHSSLQJ�GRZQ�FRQWLQHQWDO�SRSXODWLRQ�REMHFWLYHV�WR�VPDOOHU�VFDOHV��� 
)XUWKHUPRUH��DWWDLQLQJ�FRKHUHQFH�EHWZHHQ�KDUYHVW�DQG�KDELWDW�PDQDJHPHQW��DQG�HYDOXDWLQJ� 
DQG�UHILQLQJ�SRSXODWLRQ�PRGHOV�EDVHG�RQ�YLWDO�UDWHV��ZRXOG�EH�JUHDWO\�IDFLOLWDWHG�E\�KDYLQJ� 
LQGHSHQGHQW�HVWLPDWHV�RI�UHJLRQDO�.�IRU�D�YDULHW\�RI�IRFDO�VSHFLHV��7DVN��������(VWLPDWLQJ�.� 
IRU�VSHFLILF�UHJLRQV�ZLOO�UHTXLUH�D�VRXQG�XQGHUVWDQGLQJ�RI�KRZ�GXFNV�VHWWOH�LQ�UHVSRQVH�WR� 
YDU\LQJ�ZHWODQG�DQG�XSODQG�FRQGLWLRQV�LQ�GLYHUVH�ELRPHV��H�J���SUDLULHV��ERUHDO�IRUHVW��WDLJD� 
WXQGUD��DQG�UHJLRQDO�SRSXODWLRQV��L�H���GHQVLW\�GHSHQGHQFH���QHFHVVLWDWLQJ�UHOLDEOH�PRQLWRULQJ� 
RI�SRSXODWLRQV�DQG�ODQGVFDSH�FRQGLWLRQV���7KXV��VXFFHVVIXO�HVWDEOLVKPHQW�RI�FRPSDUDEOH� 
DSSURDFKHV�WR�HVWLPDWLQJ�.�LV�DOVR�FRQWLQJHQW�RQ�WKH�VXFFHVV�RI�RWKHU�ZRUN�SODQ�FRPSRQHQWV��� 
)LQDOO\��LPSOHPHQWLQJ�DSSURDFKHV�IRU�FDOFXODWLQJ�.�LQ�VSHFLILF�EUHHGLQJ�UHJLRQV�ZRXOG� 



SURYLGH�JXLGDQFH�IRU�GHYHORSLQJ�LQGLYLGXDO�-9�EDVHG�PRGHOV�DQG�JHQHUDWLQJ�LQGHSHQGHQW� 
HVWLPDWHV�RI�FRPELQHG�-9�LPSDFWV�RQ�EUHHGLQJ�SRSXODWLRQ�.� 
� 
2EMHFWLYHV 

•	 'HYHORS�UHOLDEOH��PHWKRGV�IRU�HVWLPDWLQJ�.�IRU�IRFDO�VSHFLHV�LQ�VHOHFWHG�1RUWK� 
$PHULFDQ�EUHHGLQJ�UHJLRQV��H�J���SUDLULHV��ERUHDO�IRUHVW��$UFWLF�� 

•	 &RPSDUH�HVWLPDWHV�RI�.�WR�HVWLPDWHV�GHULYHG�ZLWK�SUHGLFWLYH�PRGHOV�DQG��ZKHUH�VSDWLDO� 
RYHUODS�H[LVWV��SRSXODWLRQ�PRQLWRULQJ�UHVXOWV� 

•	 3HULRGLFDOO\��H�J�����\HDU�F\FOH��HYDOXDWH�DQG�UHILQH�HVWLPDWLRQ�PHWKRGV�RQ�WKH�EDVLV�RI� 
IHHGEDFN�IURP�PRQLWRULQJ�SURJUDPV�DQG�PRGHO�SURMHFWLRQV� 

� 
/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
/HVVRQV�OHDUQHG�IURP�WKLV�7DVN�ZLOO�OLQN�WR�PRGHOLQJ�HIIRUWV�DVVRFLDWHG�ZLWK�:RUN�3ODQ� 
7DVNV�������DQG�����7KHVH�HIIRUWV�ZLOO�OLNHO\�DOVR�FRQWULEXWH�WR�DGYDQFLQJ�:RUN�3ODQ�7DVN����� 
�
 

$FWLRQ�,WHPV
 
•	 ([DPLQH�H[LVWLQJ�DSSURDFKHV�DQG�GHYHORS�D�SULRULWL]HG�OLVW�RI�UHJLRQV�IRU�ZKLFK� 
FRPPRQ�DSSURDFKHV�VKRXOG�EH�GHYHORSHG��7LPH�UHTXLUHG����PHHWLQJ��/HDG��7DVN� 
7HDP� 

•	 3ULRULWL]H�OLVW�RI�IRFDO�VSHFLHV��H�J���DOO�GXFNV��VHOHFWHG�GXFN�VSHFLHV��RU�DOO�ZDWHUIRZO�� 
�7LPH�UHTXLUHG����PHHWLQJ��/HDG��7DVN�7HDP� 

•	 ([DPLQH�GDWD�DQG�DSSURDFKHV�XVHG�WR�GHYHORS�H[LVWLQJ�UHJLRQDO�PRGHOV�DQG�GHYHORS� 
D�FRQVLVWHQW�DSSURDFK�WR�PHUJH�DQG�PRGHO�GDWD�IURP�SULRULWL]HG�UHJLRQV�DQG�VSHFLHV� 
�7LPH�UHTXLUHG����\HDU��/HDG�7DVN�7HDP��&RQWUDFWRU���(VWLPDWHG�FRVW������������ 

•	 $VVHVV�SUHGLFWLYH�PRGHO�SHUIRUPDQFH�ZLWKLQ�DQG�DPRQJ�UHJLRQV�RYHU�WLPH��DQG�E\� 
FRPSDULVRQ�ZLWK�UHVXOWV�RI�RWKHU�PRGHOV���8SGDWH�PRGHOV�DV�DGGLWLRQDO�GDWD�EHFRPH� 
DYDLODEOH��8SGDWH�LQWHUYDO����\HDUV� 

�
 
'HOLYHUDEOHV
 

•	 5HSRUW�GHVFULELQJ�����SULRULWL]DWLRQ�RI�VSHFLHV�VSHFLILF�DQG�UHJLRQDO�SULRULWLHV��DQG����� 
SODQ�IRU�EXLOGLQJ�FRPSDUDEOH�PRGHOV 

• 0RGHO�GHVFULELQJ�.�DFURVV�EUHHGLQJ�UHJLRQV�RI�1RUWK�$PHULFD
 
�
 

%XGJHW 
���������IRU�FRQWUDFWRU�VDODU\��EHQHILWV��DQG�WUDYHO�LQ�)<��������6HH�$SSHQGL[�$�
 
�
 

ϱ͘ (YDOXDWH�WKH�H[WHQW�WR�ZKLFK�'DLO\�5DWLRQ�0RGHOV�DQG�DOWHUQDWLYH�PRGHO�IUDPHZRUNV� 
UHOLDEO\�UHIOHFW�IXQFWLRQDO�FDUU\LQJ�FDSDFLW\�RI�KDELWDWV�DQG�ODQGVFDSHV�IRU�PLJUDWLQJ� 
DQG�ZLQWHULQJ�ZDWHUIRZO� 
� 

6FRSH 
+DELWDW�FRQVHUYDWLRQ�IRU�PLJUDWLQJ�DQG�ZLQWHULQJ�ZDWHUIRZO�LV�JXLGHG�E\�WKH�DVVXPSWLRQ�WKDW� 
DYDLODELOLW\�RI�GLHWDU\�HQHUJ\�LV�WKH�SULPDU\�OLPLWLQJ�IDFWRU�GXULQJ�QRQ�EUHHGLQJ�SHULRGV���$V� 
D�UHVXOW��PDQ\�-RLQW�9HQWXUHV�XVH�UHVRXUFH�GHSOHWLRQ�PRGHOV��PRVW�RIWHQ�LQ�WKH�IRUP�RI�'DLO\� 
5DWLRQ�0RGHOV��'50V���WR�FDOFXODWH�KDELWDW�REMHFWLYHV�QHFHVVDU\�WR�VDWLVI\�HQHUJ\�GHPDQGV� 
RI�WDUJHW�ZDWHUIRZO�SRSXODWLRQV���+RZHYHU��WKHVH�'50V�W\SLFDOO\�UHO\�RQ�UHODWLYHO\�VLPSOLVWLF� 



DVVXPSWLRQV�RI�ZDWHUIRZO�IRUDJLQJ�EHKDYLRU�DQG�KDELWDW�TXDOLW\�WR�GHVFULEH�ZDWHUIRZO�KDELWDW� 
XVH���$OWKRXJK�SUHGLFWLRQV�IURP�'50V�RQ�WKH�WHPSRUDO�DQG�VSDWLDO�GLVWULEXWLRQ�RI�ZDWHUIRZO� 
DW�ORFDO�VFDOHV�KDYH�EHHQ�VXSSRUWHG�E\�HPSLULFDO�GDWD��UHFHQW�UHVHDUFK�VXJJHVWV�WKHVH�PRGHOV� 
DUH�OHVV�UHOLDEOH�DW�FDSWXULQJ�WKH�G\QDPLFV�RI�ELUG�XVH�DW�ODUJHU�VSDWLDO�VFDOHV���7KXV��WKH� 
1667�VKRXOG�HYDOXDWH�WKH�SRWHQWLDO�RI�DOWHUQDWLYH�PRGHO�IUDPHZRUNV��H�J���LQGLYLGXDO� 
EDVHG��WR�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�ZDWHUIRZO�HFRORJ\�DQG�JXLGH�PDQDJHPHQW�GHFLVLRQV��� 
$GGLWLRQDOO\��WKH�1667�VKRXOG�LGHQWLI\�OLPLWDWLRQV�WR�WKH�XVH�RI�PRUH�FRPSOH[�RU�H[SOLFLW� 
'50V��H�J���VSDWLDO�GHSOHWLRQ�PRGHOV����$V�SDUW�RI�WKLV�DVVHVVPHQW��WKH�1667�VKRXOG�LGHQWLI\� 
WKH�VKRUWFRPLQJV�RU�FKDOOHQJHV�RI�WKHVH�DOWHUQDWLYH�DSSURDFKHV�DQG�RIIHU�JXLGDQFH�RQ�KRZ� 
NH\�XQFHUWDLQWLHV�DQG�SULRULW\�UHVHDUFK�QHHGV�IRU�HYDOXDWLQJ�DQG�LPSURYLQJ�WKH�UHOLDELOLW\�RI� 
WKHVH�PRGHOV�VKRXOG�EH�DGGUHVVHG�����7UDGHRIIV�DPRQJ�FRPSOH[LW\��SDUVLPRQ\��UHDOLW\��DQG� 
XWLOLW\�QHHG�WR�EH�H[SOLFLWO\�DGGUHVVHG�WR�EHWWHU�DOLJQ�WKH�SODQQLQJ��PDQDJHPHQW��DQG�UHVHDUFK� 
FRPPXQLWLHV�RI�ZDWHUIRZO�FRQVHUYDWLRQ� 
�� 
2EMHFWLYHV 

•	 (VWDEOLVK�UHFRPPHQGHG�VWDQGDUGV�IRU�UHOLDEOH�XVH�RI�'50V�DQG�DOWHUQDWLYH�PRGHOV�LQ� 
-RLQW�9HQWXUH�SODQQLQJ�IRU�ZLQWHULQJ�DQG�PLJUDWLQJ�ZDWHUIRZO 

•	 ,GHQWLI\�DOWHUQDWLYH�PRGHO�IUDPHZRUNV�IRU�GHVFULELQJ�ODQGVFDSH�FDUU\LQJ�FDSDFLW\�IRU� 
ZLQWHULQJ�DQG�PLJUDWLQJ�ZDWHUIRZO�DQG�JXLGLQJ�PDQDJHPHQW�GHFLVLRQV 

•	 'HWHUPLQH�WKH�NH\�XQFHUWDLQWLHV�LQ�'50V�DQG�DOWHUQDWLYH�PRGHOLQJ�DSSURDFKHV�LQ� 
UHODWLRQ�WR�-RLQW�9HQWXUH�SODQQLQJ�LQ�VXSSRUW�RI�WKH�1$:03 

•	 3ULRULWL]H�VSHFLILF�UHVHDUFK�QHHGV�EDVHG�RQ�H[SOLFLW�FRQVLGHUDWLRQ�RI�WKH�FRVWV� 
DQG�EHQHILWV�DVVRFLDWHG�ZLWK�DFTXLULQJ�DQG�LQFRUSRUDWLQJ�DGGLWLRQDO�GDWD�WR�IXOO\� 
SDUDPHWHUL]H�'50V�DQG�DOWHUQDWLYH�PRGHOV 

� 
$FWLRQ�,WHPV 

• (VWDEOLVK�1667�FRPPLWWHH�WR�DGGUHVV�WKHVH�REMHFWLYHV�YLD�WKH�IROORZLQJ�WDVNV� 
Ă͘	 2UJDQL]H�D�V\PSRVLXP��2SWLRQ����RU�ZRUNVKRS��2SWLRQ����WR�VHUYH�DV�D�IRUXP� 
IRU�GHVFULELQJ�FXUUHQW�XVH�RI�'50V�DQG�DOWHUQDWLYH�PRGHO�IUDPHZRUNV�IRU� 
HVWLPDWLQJ�ODQGVFDSH�VFDOH�FDUU\LQJ�FDSDFLW\�IRU�PLJUDWLQJ�DQG�ZLQWHULQJ� 
ZDWHUIRZO��GRFXPHQWLQJ�EHQHILWV�DQG�OLPLWDWLRQV�RI�'50V�DQG�DOWHUQDWLYH� 
PRGHO�IUDPHZRUNV��KLJKOLJKWLQJ�UHFHQW�DGYDQFHV�LQ�XQGHUVWDQGLQJ�WKH�XWLOLW\� 
DQG�UHOLDELOLW\�RI�'50V�DQG�DOWHUQDWLYH�PRGHO�IUDPHZRUNV��DQG�LGHQWLI\LQJ� 
UHVHDUFK�SULRULWLHV�WR�DGYDQFH�RXU�XQGHUVWDQGLQJ�RI�WKH�PRVW�DSSURSULDWH� 
PRGHOV�WR�XVH�LQ�-RLQW�9HQWXUH�SODQQLQJ�IRU�ZLQWHULQJ�DQG�PLJUDWLQJ� 
ZDWHUIRZO���7KH�FKRLFH�EHWZHHQ�D�V\PSRVLXP�RU�ZRUNVKRS�IRUPDW�ZLOO�GHSHQG� 
SDUWO\�RQ�WKH�OHYHO�RI�LQWHUHVW�DQG�SRWHQWLDO�SDUWLFLSDWLRQ�E\�WKH�ZDWHUIRZO� 
UHVHDUFK�DQG�FRQVHUYDWLRQ�FRPPXQLW\��ZKLFK�KDV�QRW�\HW�EHHQ�GHWHUPLQHG� 

� 
ď͘	 6\QWKHVL]H�OLWHUDWXUH�DQG�V\PSRVLXP�ZRUNVKRS�ILQGLQJV�LQWR�D�³6WDWH�RI�WKH� 
6FLHQFH´�RU�³3URFHHGLQJV´�GRFXPHQW�GHVFULELQJ�FXUUHQW�XQGHUVWDQGLQJ�RI� 
WKH�UHOLDELOLW\�DQG�XWLOLW\�RI�UHVRXUFH�GHSOHWLRQ�PRGHOV�DQG�RWKHU�PRGHOLQJ� 
DSSURDFKHV�IRU�HVWLPDWLQJ�ODQGVFDSH�VFDOH�.�DQG�KDELWDW�REMHFWLYHV�IRU� 
PLJUDWLQJ�DQG�ZLQWHULQJ�ZDWHUIRZO���7KLV�GRFXPHQW�ZLOO� 
ŝ͘ (VWDEOLVK�UHFRPPHQGHG�VWDQGDUGV�IRU�XVH�RI�'50�DQG�RWKHU�PRGHOV 



ŝŝ͘ ,GHQWLI\�DQG�SULRULWL]H�UHVHDUFK�QHHGV�IRU�LPSURYLQJ�DSSOLFDWLRQ�RI� 
'50�DQG�RWKHU�PRGHOV 
ŝŝŝ͘ %H�VXLWDEOH�IRU�SXEOLFDWLRQ�LQ�D�SHHU�UHYLHZHG�RU�SHHU�UHIHUHHG� 
RXWOHW 

� 
•	 'LVWULEXWH�³6WDWH�RI�WKH�6FLHQFH�DQG�5HVHDUFK�3ULRULWLHV´�GRFXPHQW�WR�ZDWHUIRZO� 
UHVHDUFK�DQG�FRQVHUYDWLRQ�FRPPXQLW\� 

�
 
'HOLYHUDEOHV�DQG�7LPHOLQHV
 

•	 (VWDEOLVK�DQ�1667�&RPPLWWHH��1RYHPEHU������ 
•	 'HWHUPLQH�VWUXFWXUH�RI�'50�IRUXP��0D\�������±�&RQVXOW�ZLWK�PRGHOHUV��-9�VFLHQFH� 
VWDII��DQG�DFDGHPLFV�WR�JDXJH�LQWHUHVW�LQ�FRQYHQLQJ�D�V\PSRVLXP�RQ�WKH�XVH�RI�'50V� 
DQG�DOWHUQDWLYH�PRGHOLQJ�IUDPHZRUNV�IRU�FRQVHUYDWLRQ�SODQQLQJ�LQ�ZLQWHULQJ�DQG� 
PLJUDWRU\�-9V���,I�VXIILFLHQW�LQWHUHVW�LV�QRW�SUHVHQW��ZH�ZLOO�SODQ�IRU�D�VPDOOHU��PRUH� 
IRFXVHG�ZRUNVKRS� 

•	 +RVW�D�V\PSRVLXP�ZRUNVKRS�RXWOLQLQJ�FXUUHQW�DQG�SRWHQWLDO�XVH�RI�DOWHUQDWLYH� 
PRGHOV��LQFOXGLQJ�'50V��IRU�HVWLPDWLQJ�ODQGVFDSH�VFDOH�.�DQG�KDELWDW�REMHFWLYHV�IRU� 
PLJUDWLQJ�DQG�ZLQWHULQJ�ZDWHUIRZO��6SULQJ�±�)DOO������ 

•	 &RPSOHWH�DQG�GLVWULEXWH�³6WDWH�RI�WKH�6FLHQFH�DQG�5HVHDUFK�3ULRULWLHV´�GRFXPHQW� 
DGGUHVVLQJ�UHOLDELOLW\�RI�UHVRXUFH�GHSOHWLRQ�PRGHOV�IRU�HVWLPDWLQJ�ODQGVFDSH�VFDOH�.� 
DQG�ZDWHUIRZO�KDELWDW�REMHFWLYHV��6SULQJ�±�6XPPHU������ 

� 
%XGJHW 
0LQLPDO�EXGJHW�UHTXHVW�GXH�WR�H[SHFWDWLRQ�WKDW�PDMRULW\�RI�ZRUN�ZLOO�EH�FRQGXFWHG�E\� 
PHPEHUV�RI�1667�&RPPLWWHH���5HTXHVW���������IURP�1667�GXULQJ�)<���RU�)<���WR�RIIVHW� 
V\PSRVLXP�ZRUNVKRS�H[SHQVHV���1R�RWKHU�EXGJHW�UHTXHVW�H[SHFWHG��6HH�$SSHQGL[�$�� 
� 

ϲ͘ 'HYHORS�PLJUDWLRQ�PRGHOV�SDUDPHWHUL]HG�IRU�IRFDO�VSHFLHV��JURXSV�RI�VSHFLHV��DQG� 
PLJUDWLRQ�FRUULGRUV�WR�VXSSRUW�UHJLRQDO�KDELWDW�FRQVHUYDWLRQ�GHFLVLRQ�PDNLQJ� 

� 
6FRSH 
7KH�RULJLQDO�FRQFHSW�RI�WKH�1DWLRQDO�:LOGOLIH�5HIXJH�6\VWHP�ZDV�GHVFULEHG�DV�D�³VWULQJ� 
RI�SHDUOV´�±�D�VHULHV�RI�VWDJLQJ�DUHDV�ZKHUH�ZDWHUIRZO�FRQFHQWUDWHG�DV�WKH�PRYHG�DORQJ� 
PLJUDWLRQ�FRUULGRUV���(DUO\�SURVSHFWLYH�ZLOGOLIH�UHIXJHV�HVWDEOLVKHG�LQ�WKH�����V�DQG�����V� 
ZHUH�UHDGLO\�LGHQWLILHG�E\�WKHVH�FRQFHQWUDWLRQV�RI�GXFNV�DQG�JHHVH���7RGD\��PXFK�RI�WKH� 
FRQVHUYDWLRQ�HVWDWH�LV�FRPSULVHG�RI�VPDOOHU�6WDWH�DQG�3URYLQFLDO�ZLOGOLIH�PDQDJHPHQW�DUHDV�� 
DQG�SULYDWH�ODQGV�WKDW�RFFDVLRQDOO\�VXSSRUW�ODUJH�QXPEHUV�RI�ZDWHUIRZO�RU�WKDW�VXSSRUW� 
PRGHUDWH�QXPEHUV�DQQXDOO\���6RPH�DUH�RSHQ�WR�KXQWLQJ�DQG�RWKHU�SXEOLF�XVHV�DQG�VRPH�DUH� 
LQYLRODWH�VDQFWXDULHV���� 
� 
'HVSLWH�D�JHQHUDO�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�ELUGV�UHVSRQG�WR�GXULQJ�PLJUDWLRQ��ZH�ODFN� 
D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�VWLPXODWH�PRYHPHQW��GHWHUPLQH�ZKHUH�ELUGV�VHWWOH�� 
KRZ�ORQJ�WKH\�UHVLGH�WKHUH��DQG�WKH�IDFWRUV�WKDW�DIIHFW�YXOQHUDELOLW\�WR�KXQWLQJ�DQG�QDWXUDO� 
PRUWDOLW\���7KLV�XQGHUVWDQGLQJ�LV�LPSRUWDQW�IRU�VXVWDLQLQJ�SRSXODWLRQV�DQG�SXEOLF�VDWLVIDFWLRQ�� 
� 



/RQJ�WHUP��EURDG�VFDOH�WHOHPHWU\�SURMHFWV�FRXOG�EH�XVHG�WR�JDLQ�LQVLJKW�LQWR�WKHVH�IDFWRUV�� 
KRZHYHU��WKHVH�W\SHV�RI��SURMHFWV�DUH�YHU\�FRVWO\���6LPXODWLRQ�PRGHOLQJ���EDVHG�RQ�D�JHQHUDO� 
XQGHUVWDQGLQJ�RI�PLJUDWLRQ���PD\�SURYLGH�DQ�REMHFWLYH�IRXQGDWLRQ�IRU�DOORFDWLQJ�UHVRXUFHV� 
ZKHUH�KDELWDW�LV�LQVXIILFLHQW�WR�DWWDLQ�DEXQGDQFH��UHVLGHQF\�WLPH�DQG�VXUYLYDO�REMHFWLYHV� 
IRU��PLJUDWLQJ�ZDWHUIRZO��)XUWKHUPRUH��LQ�DUHDV�ZKHUH�KDELWDW�TXDQWLW\�RU�TXDOLW\�LV�PRVW� 
OLPLWLQJ��ZH�ZDQW�WR�GHWHUPLQH�ZKLFK�PDQDJHPHQW�IDFWRUV�FDQ�KDYH�WKH�JUHDWHVW�HIIHFW��� 
6LPXODWLRQ�PRGHOV��XOWLPDWHO\�SDUDPHWHUL]HG�ZLWK�GDWD�IURP�WHOHPHWU\�RU�RWKHU�REVHUYDWLRQ� 
VWXGLHV�ZLOO�EHJLQ�WR�SURYLGH�WKLV�LQIRUPDWLRQ���0RGHOV�DOVR�FDQ�KHOS�LGHQWLI\�WKH�PRVW�FULWLFDO� 
XQFHUWDLQWLHV�DERXW�PLJUDWLRQ� 
� 
2EMHFWLYHV 

•	 )LQDOL]H�FRQFHSWXDO�PLJUDWLRQ�PRGHO�IRU�PDOODUGV�DQG�GHYHORS�QDUUDWLYH�GRFXPHQWDWLRQ� 
WKDW�HQDEOHV�XVHUV�WR����XQGHUVWDQG�PRGHO�VWUXFWXUH��DVVXPSWLRQV�DQG�WKH�VRXUFH� 
RI�SDUDPHWHU�HVWLPDWHV��DQG����PRGLI\�WKHVH�IDFWRUV�DV�QHHGHG�WR�HQKDQFH�PRGHO� 
SHUIRUPDQFH� 

•	 6WLPXODWH�DQG�FRRUGLQDWH�PRGHO�UXQV�IRU�JURXSV�RI�-9V�WKDW�VKDUH�VWRFNV�RI�ELUGV�DQG� 
HYDOXDWH�WKH�RXWFRPH�XVLQJ�FROODWHUDO�GDWD���6XJJHVW�DOWHUQDWLYH�PRGHO�FRYDULDWHV�ZKHQ� 
QHFHVVDU\� 

•	 (QVXUH�WKDW�-9V�DUH�XVLQJ�PRVW�FXUUHQW��DYDLODEOH�GDWD�RQ�ZHWODQGV��ODQG�FRYHU��DQG� 
KXPDQ�XVH��H�J���KXQWHU�GLVWULEXWLRQ���DQG 

•	 'HYHORS�VXPPDU\�SDSHU�RQ�WKH�UHVXOWV�RI�LQLWLDO�PRGHO�UXQV�LQ�FRQMXQFWLRQ�ZLWK�-9V� 
DQG�GLVFXVV�OLPLWLQJ�IDFWRUV�ZLWKLQ�PLJUDWLRQ�FRUULGRUV�LQFOXGLQJ�SRWHQWLDO�KDELWDW� 
ERWWOHQHFNV��DV�ZHOO�DV�PRGHO�GHILFLHQFLHV� 

� 
$FWLRQ�,WHPV 

•	 'LVVHPLQDWH�WKH�PRGHO�DQG�PHWDGDWD�WR�-9V���'HYHORS�D�WHDP�IURP�HDFK�-9��ZLWK� 
HPSKDVLV�RQ�QRQ�EUHHGLQJ�-9V��WR�FRQGXFW�PRGHO�UXQV�DQG�UHYLVLRQV��KHUHDIWHU�WKH� 
0LJUDWLRQ�0RGHOLQJ�7HDP�� 

•	 -9V�DQG�1667�PHPEHUV��7DVN�����GHYHORS�JHRVSDWLDO�GDWD�RI�PRGHO�FRYDULDWHV� 
•	 &RQGXFW�LQLWLDO�PRGHO�UXQV� 
•	 +RVW�D�ZRUNVKRS�RI�WKH�0LJUDWLRQ�0RGHOLQJ�WHDP�DQG�RWKHU�LQWHUHVWHG�1667�DQG� 
3&�PHPEHUV�WR�GLVFXVV�PRGHO�UXQ�RXWFRPHV��PRGHO�DVVXPSWLRQV��UHYLVLRQV��DQG� 
PRQLWRULQJ�UHVHDUFK�IRU�SDUDPHWHU�YDOLGDWLRQ� 

•	 &RPSDUH�DQG�DWWHPSW�WR�UHFRQFLOH�SRSXODWLRQ�HVWLPDWHV��LQ�VWDQGDUG�REMHFWLYH�XQLWV�� 
ZLWK�DQQXDO�OLIH�F\FOH�PRGHO�HVWLPDWHV� 

•	 &RQGXFW�WHOHPHWU\�VWXGLHV�WR�YDOLGDWH�DQG�UHILQH�SDUDPHWHU�HVWLPDWHV�DQG�LQWHUDFWLRQV� 
RI�PRGHO�FRYDULDWHV� 
�
 

'HOLYHUDEOHV�DQG�7LPHOLQHV
 
•	 &RPSOHWH�FXUUHQW�SURWRW\SH�RI�PLJUDWLRQ�PRGHO�DQG�³XVHUV�JXLGH´�DQG�GLVWULEXWH�WR� 
-9V���6WDUW���0D\�������&RPSOHWLRQ����-XO\������ 

•	 'HYHORS�*,6�VSDWLDO�GDWD�OD\HUV�RI�PRGHO�FRYDULDWHV�IRU�DW�OHDVW�RQH�JURXSV�RI�-9V� 
FRYHULQJ�RQH�PDMRU�PLJUDWLRQ�FRUULGRU���6WDUW����-XO\�������&RPSOHWLRQ�����6HSW������� 

•	 'HYHORS�*,6�VSDWLDO�GDWD�OD\HUV�RI�PRGHO�FRYDULDWHV�IRU�DOO�KDELWDW�-9V�LQ�WKH�86�DQG� 
&DQDGD���6WDUW����-XO\�������&RPSOHWLRQ�����-XQH������ 



•	 +RVW�ZRUNVKRS��FRRUGLQDWHG�DQG�IDFLOLWDWHG�E\�PLJUDWLRQ�WHDP��WR�GLVFXVV�PRGHO� 
SHUIRUPDQFH��UHYLVLRQV�DQG�PRQLWRULQJ�DVVXPSWLRQ�GULYHQ�UHVHDUFK�WR�UH�SDUDPHWHUL]H� 
PRGHO��0DUFK������ 

•	 ,QVWLWXWH�PRGHO�UHYLVLRQV�DQG�PRQLWRULQJ�DVVXPSWLRQ�EDVHG�UHVHDUFK�ZLWK�SHULRG�PRGHO� 
UHUXQV��6WDUW�$XJXVW�������&RPSOHWLRQ��RQ�JRLQJ�� 

� 
%XGJHW 
6HH�$SSHQGL[�$ 
� 

ϳ͘ ,GHQWLI\�QRQ�EUHHGLQJ�KDELWDW�QHHGV�DQG�GHYHORS�LQSXWV�WR�KDELWDW�PRGHOV�IRU�VHD�GXFN� 
DQG�GLYLQJ�GXFN�SRSXODWLRQV� 

� 
6FRSH 
3RSXODWLRQV�RI�VHYHUDO�VHD�GXFN�DQG�RQH�GLYLQJ�GXFN�VSHFLHV�DUH�LQ�ORQJ�WHUP�GHFOLQH�RU� 
EHORZ�1$:03�JRDOV���:KLOH�OLPLWLQJ�IDFWRUV�DQG�WKHLU�LPSDFW�RQ�GHPRJUDSKLF�UDWHV�RI� 
WKHVH�VSHFLHV�DUH�XQFHUWDLQ��FRPSHWLQJ�K\SRWKHVHV�HPSKDVL]H�HQHUJHWLF�FRQVWUDLQWV�RQ� 
UHSURGXFWLRQ��LQFOXGLQJ�FURVV�VHDVRQDO�HIIHFWV�UHODWHG�WR�FRQGLWLRQV�H[SHULHQFHG�RQ�QRQ� 
EUHHGLQJ�DUHDV���(YHQ�LI�QRQ�EUHHGLQJ�KDELWDW�LV�FXUUHQWO\�QRW�WKH�JUHDWHVW�OLPLWDWLRQ��DSSDUHQW� 
GHJUDGDWLRQ�RU�FRQYHUVLRQ�RI�SUHIHUUHG�KDELWDWV�RI�VHD�DQG�GLYLQJ�GXFNV�FRQWLQXHV�WR�RFFXU� 
LQ�NH\�PLJUDWLRQ�DQG�ZLQWHULQJ�DUHDV���,I�XQFKHFNHG��FXPXODWLYH�HIIHFWV�RI�QHJDWLYH�KDELWDW� 
LQIOXHQFHV�PD\�UHQGHU�ODQGVFDSHV�XQDEOH�WR�VXSSRUW�VHD�RU�GLYLQJ�GXFN�SRSXODWLRQV�DW� 
1$:03�JRDO�OHYHOV��� 
� 
8QIRUWXQDWHO\��ZH�ODFN�PHDVXUHV�RI�.�IRU�QRQ�EUHHGLQJ�KDELWDW�IRU�WKHVH�VSHFLHV�DW�UHJLRQDO� 
RU�FRQWLQHQWDO�OHYHOV��DQG�FKDQJHV�LQ�VHD�DQG�GLYLQJ�GXFN�KDELWDWV�DUH�QRW�DGHTXDWHO\� 
PRQLWRUHG���:H�DOVR�GR�QRW�IXOO\�XQGHUVWDQG�KRZ�H[LVWLQJ�1$0:3�SURJUDPV��ZKLFK�KDYH� 
IRFXVHG�ODUJHO\�RQ�GDEEOLQJ�GXFN�KDELWDW��PD\�EHQHILW�VHD�DQG�GLYLQJ�GXFNV���7KHUHIRUH��WR� 
EHWWHU�SRVLWLRQ�WKH�1$0:3�FRPPXQLW\�LQ�PHHWLQJ�KDELWDW�QHHGV�RI�WKHVH�VSHFLHV�GXULQJ� 
QRQ�EUHHGLQJ�SHULRGV��WKH�1667�VKRXOG�IDFLOLWDWH�GLUHFW�FROODERUDWLRQ�EHWZHHQ�WKH�6HD�'XFN� 
-9��6'-9���6FDXS�$FWLRQ�7HDP��6$7���DQG�UHOHYDQW�KDELWDW�-9V���6HD�DQG�GLYLQJ�GXFNV�DUH� 
JHQHUDOO\�XQGHUUHSUHVHQWHG�LQ�FXUUHQW�-9�SODQQLQJ��DQG�WKLV�FROODERUDWLRQ�RYHU�WKH�QH[W��� 
\HDUV�ZLOO�LQFUHDVH�-9�DZDUHQHVV�RI�DQG�SODQQLQJ�HIIRUWV�IRU�WKHVH�GXFNV���7KLV�HIIRUW�ZLOO� 
IRFXV�RQ�SULRULW\�VSHFLHV� 
� 
2EMHFWLYHV 

•	 'HYHORS�FULWHULD�GHILQLQJ�NH\�QRQ�EUHHGLQJ�KDELWDW��FRQVLGHULQJ�VH[XDO�VHJUHJDWLRQ� 
DV�QHHGHG���7KLV�HIIRUW�VKRXOG�EH�OHG�E\�WKH�6'-9�DQG�6$7��ZLWK�DVVLVWDQFH�IURP�WKH� 
1667���:KHUH�KDELWDW�FULWHULD�FDQQRW�EH�GHILQHG�RU�UHTXLUH�VXEVWDQWLDO�UHILQHPHQW�� 
UHVHDUFK�DQG�PRQLWRULQJ�DJHQGDV�VKRXOG�EH�GHYHORSHG�RU�PRGLILHG�WR�LWHUDWLYHO\� 
LPSURYH�VXEVHTXHQW�PRGHOLQJ�HIIRUWV� 

•	 ,QWHJUDWH�LQLWLDO�KDELWDW�FULWHULD�LQWR�JHRVSDWLDO�PDSSLQJ�H[HUFLVHV�WR�LGHQWLI\�DQG� 
TXDQWLI\�WKH�SRWHQWLDO�H[WHQW�RI�QRQ�EUHHGLQJ�KDELWDW���7KLV�DQDO\VLV�VKRXOG�VHHN�WR� 
FRPSOHPHQW�RU�EXLOG�RQ�H[LVWLQJ�ZHWODQG�PDSSLQJ�LQLWLDWLYHV��DQG�QRYHO�HIIRUWV�PD\�EH� 
QHFHVVDU\�WR�H[SORUH�DQG�GHYHORS�FRDVWDO�KDELWDW�GDWD�VHWV� 

•	 $VVHVV�HQHUJHWLF�YDOXH�RI�NH\�QRQ�EUHHGLQJ�KDELWDWV��DQG�HYDOXDWH�ODQGVFDSH�.�UHODWLYH� 
WR�FRQWLQHQWDO�DQG�UHJLRQDO�1$:03�SRSXODWLRQ�JRDOV��7KLV�HIIRUW�PD\�EH�³FUXGH´�LQ� 



LWV�ILUVW�LWHUDWLRQ�GXH�WR�GDWD�OLPLWDWLRQV�EXW�LV�GLUHFWO\�UHOHYDQW�WR�DQG�VKRXOG�EHQHILW� 
IURP�SURJUHVV�RQ�RWKHU�1667�:RUN�3ODQ�LWHPV� 

•	 $VVHVV�FXUUHQW�DQG�IXWXUH�WKUHDWV�WR�.�IRU�SULRULW\�VHD�DQG�GLYLQJ�GXFNV�VSHFLHV� 
•	 'HYHORS�UHFRPPHQGDWLRQV�WR�WKH�1$:03�&RPPLWWHH�DQG�-9V�IRU�EXLOGLQJ�VHD�DQG� 
GLYLQJ�GXFN�KDELWDW�UHTXLUHPHQWV�LQWR�ELRORJLFDO�SODQQLQJ�DQG�FRQVHUYDWLRQ�GHOLYHU\��� 
7KHVH�UHFRPPHQGDWLRQV�VKRXOG�LQFOXGH�QRQ�EUHHGLQJ�KDELWDW�REMHFWLYHV�OLQNHG�GLUHFWO\� 
WR�UHJLRQDO�SRSXODWLRQ�DEXQGDQFH�REMHFWLYHV� 
� 

/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
(IIRUWV�WR�HVWDEOLVK�KDELWDW�REMHFWLYHV�IRU�VHD�DQG�GLYLQJ�GXFNV�ZLOO�EHQHILW�IURP�ILQGLQJV�DQG� 
UHFRPPHQGDWLRQV�RI�:RUN�3ODQ�7DVNV����������DQG�����9DULRXV�DVSHFWV�RI�WKLV�ZRUN�VKRXOG� 
FRQWULEXWH�PHDQLQJIXOO\�WR�VFDXS�PRGHOLQJ�HIIRUWV��:RUN�3ODQ�7DVN�����RU�DOWHUQDWLYHO\�� 
EHQHILW�IURP�ZRUN�DOUHDG\�FRQGXFWHG�E\�WKH�VFDXS�PRGHOLQJ�JURXS� 

� 
2EVWDFOHV�DQG�FKDOOHQJHV 
D� 'DWD�DYDLODELOLW\��'DWD�DUH�FXUUHQWO\�ODFNLQJ�WR�SRSXODWH�ELRORJLFDO�PRGHOV�ZLWK� 
KDELWDW�SDUDPHWHU�HVWLPDWHV��VXFK�DV�IRUDJH�YDOXHV�RI�GLIIHUHQW�KDELWDWV���$Q�LQLWLDO� 
VROXWLRQ�ZRXOG�EH�WR�UHYLHZ�DYDLODEOH�LQIRUPDWLRQ��WKHQ�DGRSW�DQ�DGDSWLYH�DSSURDFK� 
RI�GHYHORSLQJ�PRGHOV�EDVHG�RQ�EHVW�DYDLODEOH�GDWD���WHVWLQJ�FULWLFDO�DVVXPSWLRQV��DQG� 
UHILQLQJ�PRGHOV�DFFRUGLQJO\���7HVWLQJ�DVVXPSWLRQV�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�ZRUN� 
SODQ� 

� 
E� +XPDQ�DQG�ILQDQFLDO�UHVRXUFHV�ZLWKLQ�FXUUHQW�SDUWQHUVKLSV�DSSHDU�OLPLWHG�WR�FRPSOHWH� 
WKHVH�REMHFWLYHV���$�VROXWLRQ�LV�WR�KLUH�D�FRQWUDFWRU�RU�SRVW�GRF�SRVLWLRQ�WR�OHDG�FRUH� 
FRPSRQHQWV���2YHUVLJKW�RI�WKH�SRVLWLRQ�FRXOG�EH�SURYLGHG�E\�WKH�1667�FRPPLWWHH� 
UHVSRQVLEOH�IRU�WKLV�ZRUN�SODQ�HOHPHQW�RU�PHPEHU�V��WKHUHLQ��SHUKDSV�VRPHRQH�ZKHUH� 
WKH�SRVLWLRQ�ZLOO�EH�ORFDWHG��8QWLO�SUHOLPLQDU\�DFWLRQ�LWHPV�DUH�FRPSOHWHG��LW�LV�GLIILFXOW� 
WR�SUHGLFW�KRZ�ORQJ�VXFK�D�GHGLFDWHG�SHUVRQ�ZRXOG�EH�UHTXLUHG� 

� 
F� :RUN�SODQ�HOHPHQW�LV�YHU\�DPELWLRXV���2EMHFWLYHV�RI�WKLV�HOHPHQW�KDYH�WKH�SRWHQWLDO�WR� 
H[SDQG�EH\RQG�WKH���\HDU�VFRSH�RI�WKLV�ZRUN�SODQ���$�VROXWLRQ�LV�WR�NHHS�WKLV�ZRUN�SODQ� 
HOHPHQW�IRFXVHG�RQ�WKH�VSDWLDO�DVSHFWV�RI�WKLV�SURMHFW��L�H��PDSSLQJ�NH\�KDELWDWV�DQG� 
WKUHDWV�WR�WKRVH�KDELWDWV��DQG�GHULYLQJ�-9�OHYHO�KDELWDW�JRDOV�RQO\�IRU�SULRULW\�VSHFLHV��� 
)LOOLQJ�NH\�LQIRUPDWLRQ�JDSV�ZLWK�QHZ�UHVHDUFK�RU�PRQLWRULQJ�ZLOO�QRW�EH�ZLWKLQ�WKH� 
VFRSH�RI�WKLV�ZRUN�SODQ���$V�ZHOO��DFWLRQ�LWHPV�DUH�VWDJHG�VR�WKDW�XVHIXO�RXWFRPHV�DUH� 
REWDLQHG�HYHQ�LI�WKH�IXOO�SURMHFW�FDQQRW�EH�FDUULHG�RXW� 

�
 
$FWLRQ�,WHPV
 

•	 (VWDEOLVK�1667�FRPPLWWHH�WR�DGGUHVV�REMHFWLYHV�OLVWHG�DERYH���&RPPLWWHH�VKRXOG� 
FRPSULVH�UHSUHVHQWDWLYHV�IURP�WKH�6'-9��6$7��DQG�KDELWDW�-9V�RI�SDUWLFXODU� 
LPSRUWDQFH�WR�VHD�DQG�GLYLQJ�GXFN�VSHFLHV�� 

•	 &RQYHQH�H[SHUWV�LQ�ZRUNVKRS�ZLWK�WKH�IROORZLQJ�REMHFWLYHV� 
D� 'HWHUPLQH�SULRULW\�VSHFLHV�IRU�VXEVHTXHQW�IRFXV��H�J��VSHFLHV�RI�FRQFHUQ�RU� 
UHSUHVHQWDWLYHV�RI�JXLOGV� 

E�	 5HYLHZ��EULHIO\��WKH�VWDWH�RI�NQRZOHGJH�RQ�KDELWDW�UHTXLUHPHQWV�DQG�IRRG� 
DYDLODELOLW\�SHUWLQHQW�WR�REMHFWLYHV� 



F�	 ,GHQWLI\�DQG�SULRULWL]H�NH\�LQIRUPDWLRQ�JDSV�WKDW�PLJKW�LPSHGH�SURJUHVV�RQ� 
HDFK�SULRULW\�VSHFLHV� 

G�	 $VVHVV�ZD\V�WKDW�LPPHGLDWH�FROODERUDWLRQ�RQ�UHVHDUFK�RU�PRQLWRULQJ�FDQ� 
DGYDQFH�REMHFWLYHV� 

H�	 'HYHORS�D�VWUDWHJ\�IRU�PRUH�WKRURXJK�UHYLHZ�RI�DYDLODEOH�GDWD��H[SORUDWLRQ� 
RI�PRGHOLQJ�DSSURDFKHV��HYDOXDWLRQ�DQG�PDSSLQJ�RI�WKUHDWV�UHODWLYH�WR�DUHDV� 
LGHQWLILHG�DV�NH\�KDELWDWV��DQG�FRPSOHWLRQ�RI�SURMHFW�REMHFWLYHV��� 

I�	 5HSRUW�ZRUNVKRS�RXWFRPHV�LQ�D�EULHI�ZKLWH�SDSHU�IRU�VXEPLVVLRQ�WR�1667�� 
3&��DQG�UHOHYDQW�-9V� 

•	 ,PSOHPHQW�ZRUN�SODQ�VWUDWHJ\��� 
•	 :ULWH�XS�SURMHFW�SKDVHV�LQ�D�IRUPDW�DSSURSULDWH�IRU�SHHU�UHYLHZHG�SXEOLFDWLRQ��� 
,QFOXGHV�UHYLHZ�DQG�LQWHUSUHWDWLRQ�RI�UHVXOWV�DW�YDULRXV�VWDJHV�E\�1667�FRPPLWWHH� 

•	 %DVHG�RQ�UHVXOWV��SURYLGH�3&�ZLWK�UHJLRQDO�KDELWDW�REMHFWLYHV�DQG�WDUJHW�DUHDV�UHTXLUHG� 
IRU�FRQVHUYDWLRQ�RI�SULRULW\�VSHFLHV��SOXV�D�SULRULWL]HG�OLVW�RI�LQIRUPDWLRQ�JDSV�DQG�DQ\� 
RWKHU�UHFRPPHQGDWLRQV�WKDW�DULVH�� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV 

•	 (VWDEOLVK�1667�FRPPLWWHH��-DQXDU\���)HEUXDU\������� 
•	 2UJDQL]DWLRQDO�:RUNVKRS��$SULO������� 
•	 :KLWH�SDSHU�VXPPDUL]LQJ�ZRUNVKRS�UHVXOWV��LQFOXGLQJ�LPSOHPHQWDWLRQ�SODQ��'HF� 
������ 

•	 0DQXVFULSW�V��VXPPDUL]LQJ�UHVXOWV�RI�SURMHFW�������� 
•	 )LQDO�UHSRUW�WR�3&�LGHQWLI\LQJ�FULWLFDO�LQIRUPDWLRQ�JDSV�DQG�UHFRPPHQGDWLRQV�IRU� 
FRQVHUYDWLRQ�SODQQLQJ�������� 

� 
%XGJHW� 
6HH�$SSHQGL[�$� 
� 

ϴ͘ (VWLPDWLRQ�RI�PLJUDWRU\�ZDWHUIRZO�UHVLGHQF\�WLPHV�DQG�IDFWRUV�DIIHFWLQJ�WKHP� 
� 
6FRSH 
0LJUDWLRQ�LV�D�FULWLFDO�FRPSRQHQW�RI�WKH�DQQXDO�OLIH�F\FOH�IRU�ZDWHUIRZO���'XULQJ�PLJUDWLRQ�� 
ZDWHUIRZO�WUDQVLWLRQ�EHWZHHQ�OLIH�F\FOH�HYHQWV��L�H���EUHHGLQJ�DQG�ZLQWHULQJ��DQG�JHQHUDOO\� 
DOWHUQDWH�EHWZHHQ�SHULRGV�RI�IOLJKW�DQG�IRUDJLQJ�DW�VWRSRYHU�VLWHV���(VWLPDWLRQ�RI�UHVLGHQF\� 
WLPHV�GXULQJ�PLJUDWLRQ�LV�RI�LQWHUHVW�WR�ZDWHUIRZO�PDQDJHUV�DQG�-RLQW�9HQWXUH��-9��KDELWDW� 
SODQQLQJ�HIIRUWV�EHFDXVH�LW�SDUWO\�GHWHUPLQHV�WKH�HQHUJHWLF�GHPDQGV�SODFHG�RQ�D�UHJLRQ�E\� 
D�WDUJHW�SRSXODWLRQ���(VWLPDWHV�RI�UHVLGHQF\�WLPHV�FRQVHTXHQWO\�SOD\�D�FULWLFDO�UROH�LQ�WKH� 
GHYHORSPHQW�RI�-9�KDELWDW�REMHFWLYHV���+RZHYHU��UHODWLYHO\�IHZ�VWXGLHV�����KDYH�DWWHPSWHG� 
WR�HVWLPDWH�VWRSRYHU�GXUDWLRQ�E\�ZDWHUIRZO��HVSHFLDOO\�GXULQJ�VSULQJ���&RQVHUYDWLRQ�SODQQHUV� 
RIWHQ�DSSO\�IL[HG�HVWLPDWHV�RI�UHVLGHQF\�WLPH�WR�FDOFXODWH�IRUDJLQJ�KDELWDW�UHTXLUHPHQWV� 
QHFHVVDU\�WR�PHHW�SRSXODWLRQ�HQHUJ\�GHPDQGV���)RU�ZDWHUIRZO�PDQDJHUV�WR�IXOO\�XQGHUVWDQG� 
OLQNDJHV�EHWZHHQ�SK\VLRORJLFDO�UHTXLUHPHQWV�DQG�KDELWDW�XVH�GXULQJ�PLJUDWLRQ��UHOLDEOH� 
HVWLPDWHV�RI�DYHUDJH�UHVLGHQF\�WLPH��DW�DSSURSULDWH�VSDWLDO�DQG�WHPSRUDO�VFDOHV��DUH� 
QHFHVVDU\���8OWLPDWHO\��UHODWLRQVKLSV�EHWZHHQ�SK\VLRORJLFDO�GHPDQGV��KDELWDW�XVH��DQG� 
UHVLGHQF\�WLPH�PD\�EH�OLQNHG�WR�FURVV�VHDVRQDO�HIIHFWV��H�J���IHFXQGLW\��DQG�DQQXDO�VXUYLYDO� 
UDWHV���7KH�1667�VKRXOG�V\QWKHVL]H�FXUUHQW�NQRZOHGJH�UHJDUGLQJ�IDFWRUV�DIIHFWLQJ�ZDWHUIRZO� 



UHVLGHQF\�WLPH�DQG�FXUUHQW�HVWLPDWHV�ZLWKLQ�PLJUDWLRQ�-9V��LGHQWLI\�ELDV�DQG�OLPLWDWLRQV�RI� 
FXUUHQW�WHFKQLTXHV�DQG�WKHLU�LPSOLFDWLRQV�IRU�-9�SODQQLQJ��DQG�LGHQWLI\�HPHUJLQJ�RU�XQWHVWHG� 
WHFKQRORJLHV���$V�SDUW�RI�WKLV�DVVHVVPHQW��WKH�1667�VKRXOG�H[SORUH�DQG�DGGUHVV�WUDGHRIIV� 
DPRQJ�FRPSOH[LW\��XWLOLW\��DQG�UHOLDELOLW\�RI�WHFKQLTXHV�WR�HVWLPDWH�ZDWHUIRZO�UHVLGHQF\�WLPH� 
WR�SURYLGH�JXLGDQFH�IRU�-9�SODQQLQJ�HIIRUWV�DQG�SDUWQHUV���)LQDOO\��WKH�1667�VKRXOG�LGHQWLI\� 
SULRULW\�UHVHDUFK�QHHGV�EDVHG�RQ�WKHVH�ILQGLQJV��� 
� 
2EMHFWLYHV 

•	 5HYLHZ�DQG�VXPPDUL]H�DYDLODEOH�LQIRUPDWLRQ�UHJDUGLQJ�GHPRJUDSKLF�DQG� 
HQYLURQPHQWDO�IDFWRUV�DIIHFWLQJ�UHVLGHQF\�WLPH�DQG�WHFKQLTXHV�XVHG�WR�GHULYH�UHVLGHQF\� 
WLPH�HVWLPDWHV�IRU�IRFDO�ZDWHUIRZO�VSHFLHV� 

•	 ,GHQWLI\�FXUUHQW�DQG�HPHUJLQJ�WRROV��WHFKQRORJLHV��DQG�PHWKRGV�WR�HVWLPDWH�UHVLGHQF\� 
WLPHV�RI�PLJUDWLQJ�ZDWHUIRZO���'HYHORS�OLVW�RU�VXPPDULHV�RI�DVVXPSWLRQV��SRWHQWLDO� 
ELDV��DGYDQWDJHV��DQG�GLVDGYDQWDJHV�IRU�UHVSHFWLYH�WHFKQLTXHV�WR�KHOS�JXLGH�VHOHFWLRQ�RI� 
PHWKRGV�DW�DSSURSULDWH�VSDWLDO�VFDOHV� 

•	 ,GHQWLI\�SULRULW\�UHVHDUFK�QHHGV�WR�LPSURYH�FXUUHQW�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�
 
LQIOXHQFLQJ�UHVLGHQF\�WLPH�DQG�WRROV�DQG�WHFKQRORJLHV�WR�LPSURYH�HVWLPDWLRQ�RI�
 
ZDWHUIRZO�UHVLGHQF\�WLPH�
 
� 

/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
,Q�FRPELQDWLRQ�ZLWK�HIIRUWV�RI�:RUN�3ODQ�7DVN����WKLV�ZRUN�ZLOO�LPSURYH�RXU�DELOLW\�WR� 
FDOFXODWH�TXDQWLWDWLYH�KDELWDW�REMHFWLYHV�IRU�PLJUDWLRQ�UHJLRQV���7KHVH�HIIRUWV�VKRXOG�DVVLVW� 
HIIRUWV�WR�SDUDPHWHUL]H�RU�YDOLGDWH�YDULRXV�HOHPHQWV�RI�WKH�PLJUDWLRQ�PRGHO�GHVFULEHG�LQ� 
:RUN�3ODQ�7DVN�����$�PRUH�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�RI�ZDWHUIRZO�PLJUDWLRQ�UDWHV�� 
WUDQVLWLRQ�SUREDELOLWLHV��DQG�UHVLGHQF\�WLPH�PD\�SURYH�XVHIXO�LQ�DGGUHVVLQJ�REMHFWLYHV�RI� 
:RUN�3ODQ�7DVN��� 
� 

$FWLRQ�,WHPV 
•	 (VWDEOLVK�D�1667�6WHHULQJ�&RPPLWWHH�WR�DGGUHVV�WKHVH�REMHFWLYHV�YLD�WKH�IROORZLQJ� 
WDVNV� 

D���,GHQWLI\�DQG�UHFUXLW�1667�PHPEHUV�WR�FRPPLWWHH 
E���'HVLJQDWH�FRPPLWWHH�FKDLU 
F���,GHQWLI\�DQG�UHFUXLW�WR�WKH�FRPPLWWHH�NH\�VFLHQFH�SDUWQHUV�H[WHUQDO�WR�1667� 

•	 6\QWKHVL]H�OLWHUDWXUH�DQG�FRPPLWWHH�PDWHULDOV�LQWR�D�³6WDWH�RI�WKH�6FLHQFH´�GRFXPHQW� 
UHJDUGLQJ�FXUUHQW�NQRZOHGJH�RI�ZDWHUIRZO�UHVLGHQF\�WLPH��WHFKQLTXHV�DQG�WKHLU� 
DVVRFLDWHG�ELDVHV�OLPLWDWLRQV�DV�ZHOO�DV�DGYDQWDJHV��DQ�DVVHVVPHQW�RI�WUDGHRIIV�DPRQJ� 
WHFKQLTXHV�EDVHG�RQ�WKHLU�FRPSOH[LW\��XWLOLW\��DQG�UHOLDELOLW\��DQG�LGHQWLILFDWLRQ�RI� 
SULRULW\�LQIRUPDWLRQ�DQG�UHVHDUFK�QHHGV�WR�GHYHORS�UHOLDEOH�HVWLPDWHV�DW�DSSURSULDWH� 
RU�GHVLUHG�VSDWLDO�VFDOHV���7KLV�DFWLRQ�LWHP�ZLOO�EH�FRPSOHWHG�WKURXJK�FRQIHUHQFH�FDOOV� 
DQG�ZHELQDUV���7KH�FRPPLWWHH�VKRXOG�GHWHUPLQH�WKH�QHHG�IRU�D�IRFXVHG�ZRUNVKRS�� 
&RPPXQLFDWH�GRFXPHQW�GHYHORSPHQW�DQG�FRPSRQHQWV�WR�1667�([HFXWLYH�&RXQFLO� 
DQG�UHODWHG�:RUN�3ODQ�7DVN�&RPPLWWHHV��H�J���:RUN�3ODQ�7DVNV���	 ���� 

•	 'LVWULEXWH�³6WDWH�RI�6FLHQFH�DQG�5HVHDUFK�3ULRULWLHV´�GRFXPHQW�WR�ZDWHUIRZO�UHVHDUFK� 
DQG�FRQVHUYDWLRQ�FRPPXQLW\� 

'HOLYHUDEOHV�DQG�7LPHOLQHV 



•	 (VWDEOLVK�1667�6WHHULQJ�&RPPLWWHH��2FWREHU������ 
D� 5HFUXLW�NH\�VFLHQFH�SDUWQHUV�WR�6WHHULQJ�&RPPLWWHH��-DQXDU\������ 
E� 6\QWKHVL]H�H[LVWLQJ�OLWHUDWXUH 

•	 'UDIW�6\QWKHVLV�5HSRUW��6SULQJ������ 
•	 5HSRUW�VXPPDUL]LQJ�DYDLODEOH�GDWD�RQ�ZDWHUIRZO�UHVLGHQF\�WLPHV��WHFKQRORJLHV��DQG�RU� 
PHWKRGV�IRU�LWV�HVWLPDWLRQ���5HSRUW�DOVR�VKRXOG�LGHQWLI\�DVVXPSWLRQV�DQG�XQFHUWDLQWLHV� 
DVVRFLDWHG�ZLWK�YDULRXV�WHFKQLTXHV�DQG�SULRULW\�UHVHDUFK�QHHGV�IRU�LPSURYLQJ�HVWLPDWHV� 
RI�ZDWHUIRZO�VWRSRYHU�GXUDWLRQ�GXULQJ�PLJUDWLRQ��6SULQJ������1667�PHHWLQJ�� 

� 
%XGJHW 
)XQGLQJ�WR�RIIVHW�SRWHQWLDO�ZRUNVKRS�FRVWV�QRW�H[SHFWHG�WR�H[FHHG��������� 
� 

ϵ͘	 &RQWULEXWH�WR�WKH�GHYHORSPHQW�RU�XSGDWLQJ�RI�VSDWLDO�GDWD�E\�86*6�DQG�(QYLURQPHQW� 
&DQDGD�E\�RUJDQL]LQJ�D�QHWZRUN�RI�RQ�WKH�JURXQG�REVHUYHUV�DQG�DQ�RQ�OLQH�GDWD� 
ORJJLQJ�V\VWHP� 

� 
6SDWLDO�GDWD�DUH�RIWHQ�FRVWO\�DQG�VKRXOG�EH�DFTXLUHG�MXGLFLRXVO\���6SDWLDO�GDWD�QHHGV�DUH� 
GHILQHG�ODUJHO\�E\�WKHLU�XWLOLW\�LQ�-9�PRGHOV�UHODWLQJ�IRFDO�VSHFLHV�SRSXODWLRQV�WR�KDELWDWV� 
ZLWKLQ�D�ODQGVFDSH�FRQWH[W���7ZR�W\SHV�RI�VSDWLDO�GDWD�KDYH�SURYHQ�HVVHQWLDO�LQ�QHDUO\�HYHU\� 
FDVH�����GLJLWDO�ODQG�FRYHU�ZLWK�DGHTXDWH�FODVVLILFDWLRQ�DFFXUDF\�DQG�VSDWLDO�DQG�WD[RQRPLF� 
UHVROXWLRQ�DQG����GLJLWDO�ZHWODQGV�GDWD� 
� 
/LQNDJHV�WR�2WKHU�:RUN�3ODQ�7DVNV 
$FFXUDWH�DQG�FRQWHPSRUDU\�VSDWLDO�GDWDVHWV�DUH�HVVHQWLDO�IRU�GHYHORSLQJ�UHOLDEOH�SRSXODWLRQ� 
DQG�KDELWDW�PRGHOV��VXFK�DV�WKRVH�DGGUHVVHG�LQ�:RUN�3ODQ�7DVNV�������������DQG���� 

� 
������/DQG�FRYHU�GDWD� 
�
 

6FRSH
 
0RVW�-9V�XVH�86*6�1DWLRQDO�/DQG�&RYHU�'DWDVHW�IRU�VLWH�VFDOH�FRQVHUYDWLRQ�SODQQLQJ� 
GHVSLWH�UHFRPPHQGDWLRQV�E\�86*6�WKDW�1/&'�QRW�EH�XVHG�WR�PDNH�LQIHUHQFHV�DERXW�ODQG� 
FRYHU�DW�VFDOHV�ILQHU�WKDQ�VWDWHV���7KH�1667�KDV�EHHQ�DGYLVHG�WKDW�86*6�LQWHQGV�WR�FUHDWH� 
1/&'�DW���\HDU�LQWHUYDOV�EXW�UHTXLUHV�JURXQG�WUXWK�GDWD�VHWV��REVHUYDWLRQV�RI�DFWXDO�ODQG� 
FRYHU�LQ�WKH�ILHOG�DW�NQRZQ�ORFDWLRQV��IRU�WUDLQLQJ�FODVVLILFDWLRQ�URXWLQHV�DQG�DVVHVVLQJ�WKH� 
DFFXUDF\�RI�FODVVLILHG�ODQG�FRYHU�LPDJHU\���-9V�DUH�D�ORJLFDO�VRXUFH�WR�DFTXLUH�JURXQG�WUXWKHG� 
GDWD�VHWV����)LQDOO\��D�FRPSDUDEOH�QHHGV�DVVHVVPHQW�DQG�VWUDWHJ\�ZLOO�EH�UHTXLUHG�LQ�&DQDGD� 
� 
2EMHFWLYHV 

•	 ,GHQWLI\�SULRULW\�ODQG�FRYHU�FODVVHV�IRU�XSGDWLQJ�DW���\HDU�LQWHUYDOV� 
•	 &ROOHFW�ZHE�RI�JURXQG�WUXWK�SRLQWV�IRU�WUDLQLQJ�FODVVLILFDWLRQ�DOJRULWKPV�DQG�DFFXUDF\� 
DVVHVVPHQW� 
� 

$FWLRQ�,WHPV 
•	 (QWHU�LQWR�D�ODQG�FRYHU�GDWD�GHYHORSPHQW�FRRSHUDWLYH�LPDJH�DQDO\VLV�DQG�ILHOG�GDWD� 
FROOHFWLRQ� 



•	 (VWDEOLVK�DQ�1667�FRPPLWWHH�FRQVLVWLQJ�RI�UHJXODU�1667�PHPEHUV�DQG�DGGLWLRQDO� 
ODQG�FRYHU�GDWD�XVHUV�WR����LGHQWLI\�ODQG�FRYHU�FODVVHV�FULWLFDO�IRU�XVH�LQ�FRQVHUYDWLRQ� 
SODQQLQJ�IRU�PLJUDWRU\�ELUGV�DQG�RWKHU�WUXVW�VSHFLHV����GHYHORS�D�V\VWHP�E\�ZKLFK�-9V� 
DQG�RWKHU�ODQGVFDSH�FRQVHUYDWLRQ�SDUWQHUVKLSV��H�J���/&&V��ZLOO�FROOHFW�DQG�DJJUHJDWH� 
JURXQG�WUXWK�GDWD�SRLQWV� 

•	 3URYLGH�JXLGHOLQHV�IRU�FROOHFWLQJ�DQG�UHSRUWLQJ�JURXQG�WUXWK�GDWD�SRLQWV�IRU�XVH�LQ� 
1/&'�WUDLQLQJ�DOJRULWKPV�DQG�DFFXUDF\�DVVHVVPHQW� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV 

• 'LJLWDO�ODQG�FRYHU�GDWD�VHWV�DW����P�UHVROXWLRQ�ZLWK�!����XVHUV�DFFXUDF\�����KD� 
PLQLPXP�PDSSLQJ�XQLW�VL]H��DQG�D�WD[RQRPLF�FODVVLILFDWLRQ�DJUHHG�WR�E\�-9V� 

Ă͘	 $�SLORW�VWXG\�LV�XQGHUZD\�LQ�WKH�33-9�DQG�ZLOO�EH�FRPSOHWHG�E\��������,I�WKH� 
33-9�SLORW�\LHOGV�VXFFHVVIXO�DFFXUDF\��ZH�VXJJHVW�WKH�1$:03�&RPPLWWHH� 
DQG�1667�UHSUHVHQWDWLYHV��DQG�RWKHUV��HQJDJH�86*6�DQG�ZRUN�WRZDUG�D�OHVV� 
FRVWO\�SDUWQHUVKLS�ZLWK�EURDGHU�UHVSRQVLELOLW\�IRU�IXQGLQJ� 

�
 
%XGJHW
 
7%'��&RVWV�LQ�&DQDGD�DUH�XQNQRZQ��DQG�ZH�VXJJHVW�WKH�FUHDWLRQ�RI�D�1667�&DQDGLDQ� 
VXEFRPPLWWHH�WR�GHYHORS�FRPSDUDEOH�HVWLPDWHV� 
� 

����±�8SGDWH�DQG�&RPSOHWH�'LJLWDO�6SDWLDO�:HWODQG�GDWD�IRU�DUHDV�RI�WKH�86�DQG� 
&DQDGD�RI�+LJK�,PSRUWDQFH�WR�:DWHUIRZO� 

� 
6FRSH 
7KH�1DWLRQDO�:HWODQGV�,QYHQWRU\��1:,���ZLWKLQ�WKH�86�)LVK�DQG�:LOGOLIH�6HUYLFH��KDV�EHHQ� 
WKH�VRXUFH�RI�DOPRVW�DOO�GLJLWDO�ZHWODQG�GDWD�LQ�WKH�86�IRU�QHDUO\�WKUHH�GHFDGHV���5HFHQWO\�� 
FRQWLQXHG�SURGXFWLRQ�DQG�XSGDWLQJ�RI�1:,�GDWD�KDV�EHHQ�WKUHDWHQHG�E\�EXGJHW�FXWV���7KH� 
FRQVHTXHQFH�KDV�EHHQ�IRU�VWDWHV�WR�GHYHORS�WKHLU�RZQ�LQYHQWRU\��RIWHQ�XVLQJ�WKHLU�RZQ� 
ZHWODQG�FODVVLILFDWLRQ�V\VWHPV�RU�PDSSLQJ�VWDQGDUGV�HYHQ�ZKHQ�1:,�FRXOG�IDFLOLWDWH�WKH� 
PDSSLQJ�SURFHVV���7KLV�LV�OHDGLQJ�WR�D�SURJUHVVLYHO\�IUDJPHQWHG�GDWD�VHW�ZLWK�OLPLWHG�YDOXH� 
WR�UHJLRQDO�VFDOH�SODQQLQJ���)RU�H[DPSOH��RQH�VWDWH�LV�PDSSLQJ�VKDOORZ�JODFLDO�ZHWODQGV�XVLQJ� 
-XO\�86'$�FRPSOLDQFH�LPDJHU\�DV�D�FRVW�VDYLQJ�PHDVXUH��GHVSLWH�WKHVH�GDWD�OLNHO\�EHLQJ� 
LQDGHTXDWH�WR�HIIHFWLYHO\�LGHQWLI\�WHPSRUDU\�DQG�VHDVRQDO�ZHWODQGV�LQ�FURSODQGV�RU�XQGHU�WUHH� 
FDQRSLHV���7KXV�QHZ�JHQHUDWLRQ�1:,�GDWD�PD\�EH�OHVV�UHOLDEOH�IRU�FRQVHUYDWLRQ�SODQQLQJ�WKDQ� 
WKH�GDWD�ZH�DOUHDG\�KDYH���)XUWKHUPRUH��D�ZHWODQG�LQYHQWRU\�LQ�&DQDGD�KDV�EHHQ�WKURXJK�D� 
SURRI�RI�FRQFHSW�EXW�ODFNV�IXQGLQJ�WR�EHFRPH�DQ�RSHUDWLRQDO�SURJUDP� 
� 
2EMHFWLYHV 

•	 3URPRWH�DZDUHQHVV�RI�WKH�FULWLFDO�LPSRUWDQFH�RI�UHOLDEOH�JHRVSDWLDO�ZHWODQG�GDWD�IRU� 
ELRORJLFDO�SODQQLQJ�DQG�FRQVHUYDWLRQ�GHVLJQ� 

•	 3URYLGH�WKH�1:,�DQG�(QYLURQPHQW�&DQDGD�ZLWK�UHJLRQV�RI�SDUWLFXODUO\�KLJK� 
LPSRUWDQFH�WR�ZDWHUIRZO�DV�SULRULWLHV�IRU�PDSSLQJ�RU�UHPDSSLQJ� 

� 
$FWLRQ�,WHPV 

•	 1667�DQG�1$:03�&RPPLWWHH�VKRXOG�FRQWLQXH�ZRUNLQJ�ZLWK�VWDWH�DQG�1*2�SDUWQHUV� 
WR�LQFUHDVH�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�GLJLWDO�1:,�GDWD�DQG�HQOLVW�WKHLU�VXSSRUW�IRU� 



WKH�SURJUDP���)RU�H[DPSOH��UHFHQWO\�WKH�3ODQ�&RPPLWWHH�VHQW�D�PHPR�WR�WKH�86):6� 
$VVLVWDQW�'LUHFWRU�IRU�)LVKHULHV�DQG�+DELWDW�&RQVHUYDWLRQ�ZKR�RYHUVHHV�WKH�1:,� 
UHTXHVWLQJ�DVVLVWDQFH�ZLWK�PDSSLQJ�DQG�UHPDSSLQJ�1$:03�SULRULW\�DUHDV���6HYHUDO� 
RI�WKHVH�DUHDV�DUH�QRZ�EHLQJ�PDSSHG�RU�UHPDSSHG�DQG�RWKHUV�DUH�EHLQJ�FRQVLGHUHG�IRU� 
QH[W�\HDU� 

•	 ,GHQWLI\�SULRULW\�DUHDV�LQ�&DQDGD�IRU�ZHWODQG�PDSSLQJ�EDVHG�RQ�WKHLU�LPSRUWDQFH�WR� 
ZDWHUIRZO�DV�ZHOO�DV�RWKHU�HFRORJLFDO�JRRGV�DQG�VHUYLFHV��� 

•	 3HULRGLFDOO\�UHYLHZ�WKH�PDSSLQJ�VWDWXV�LQ�DUHDV�LGHQWLILHG�DV�SULRULWLHV�DQG�LGHQWLI\�QHZ� 
SULRULW\�DUHDV�DV�RULJLQDO�DUHDV�DUH�FRPSOHWHG���6SHFLDO�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR� 
UHJLRQV�ZLWK�FRDVWDO�ZHWODQGV�DQG�RWKHU�ZHWODQGV�DW�KLJK�ULVN�RI�ORVV�RU�DOWHUDWLRQ� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV 

•	 3ULRULW\�DUHDV�IRU�D�&DQDGLDQ�ZHWODQG�LQYHQWRU\�VKRXOG�EH�GHYHORSHG�E\�&DQDGLDQ�-9V� 
�6WDUW��-XO\�������&RPSOHWH��-XQH������ 

•	 3ULRULWLHV�IRU�86�DQG�&DQDGLDQ�GLJLWDO�ZHWODQG�PDSSLQJ�UHDVVHVVHG�DW���\HDU�LQWHUYDOV� 
DQG�IRUZDUGHG�WR�1:,�VWDII�EHJLQQLQJ�LQ������
 
�
 

%XGJHW 
6HH�$SSHQGL[�$
 
�
 

����±�6SDWLDO�GDWD�RQ�KXQWLQJ�GLVWULEXWLRQ� 
� 
6FRSH 
$V�ZH�XVH�PRGHOV�WR�XQGHUVWDQG�WKH�PHFKDQLVPV�RI�ZDWHUIRZO�PLJUDWLRQ�DQG�SUHGLFW�ZKHUH� 
WKH�SURWHFWLRQ��UHVWRUDWLRQ��RU�FUHDWLRQ�RI�PLJUDWLRQ�KDELWDW�ZLOO�KDYH�WKH�JUHDWHVW�EHQHILWV�� 
ZH�PXVW�FRQVLGHU�WKH�HIIHFWV�RI�GLVWXUEDQFH�RQ�KDELWDW�TXDOLW\�DQG�ZDWHUIRZO�XVH�RI�KDELWDWV�� 
SDUWLFXODUO\�GXULQJ�WKH�IDOO� 
� 
2EMHFWLYHV 

•	 'HYHORS�DQG�RU�LPSURYH�DFFXUDF\�DQG�SUHFLVLRQ�RI�VSDWLDO�GDWD�RQ�KXQWLQJ�GLVWULEXWLRQ� 
DV�D�PHDVXUH�RI�GLVWXUEDQFH�WR�DLG�LQ�PRGHOLQJ�DQG�XQGHUVWDQGLQJ�SDWWHUQV�RI� 
ZDWHUIRZO�PLJUDWLRQ�GXULQJ�IDOO� 

� 
� 

$FWLRQ�,WHPV 
•	 (VWDEOLVK�1667�FRPPLWWHH�WR�ZRUN�ZLWK�86):6�3RSXODWLRQ�DQG�+DELWDW�$VVHVVPHQW� 
%UDQFK��3DUWV�&ROOHFWLRQ�6XUYH\�VWDII��&DQDGLDQ�:LOGOLIH�6HUYLFH��DQG�)O\ZD\V� 
WR�DVVHVV�DFFXUDF\�DQG�SUHFLVLRQ�FXUUHQWO\�DIIRUGHG�E\�KDUYHVW�GLVWULEXWLRQ�GDWD��� 
,I�GHHPHG�QHFHVVDU\��PHDQV�IRU�LQFUHDVLQJ�WKLV�SUHFLVLRQ�VKRXOG�EH�H[SORUHG�DQG� 
UHFRPPHQGHG� 
� 

'HOLYHUDEOHV�DQG�7LPHOLQHV 
•	 (VWDEOLVK�1667�FRPPLWWHH���0DUFK������ 
•	 'HYHORS�SURWRFROV�WR�GHWHUPLQH�DUHDV�RI�ZDWHUIRZO�KXQWLQJ�DFWLYLW\��UDWKHU�WKDQ�ZKHUH� 
KXQWHUV�UHVLGH�RU�ZKHUH�PLJUDWRU\�ELUG�KXQWLQJ�VWDPSV�ZHUH�SXUFKDVHG���5HVROXWLRQ� 
VKRXOG�EH�DW�OHDVW�DW�FRXQW\�VFDOHV��DOWKRXJK�JUHDWHU�VSDWLDO�UHVROXWLRQ�LV�SUHIHUUHG��� 



,I�KXQWLQJ�SUHVVXUH�LQ�&DQDGD�LV�EHOLHYHG�WR�LQIOXHQFH�ZDWHUIRZO�GLVWULEXWLRQ�DQG� 
PLJUDWLRQ��LW�ZRXOG�EH�GHVLUDEOH�WR�KDYH�GDWD�DW�WKH�VFDOH�RI�5XUDO�0XQLFLSDOLWLHV� 

� 
%XGJHW� 
7%'��EXW�SRVVLEO\�]HUR�IRU�WKH�1$:03��GHSHQGLQJ�RQ�FXUUHQW�GDWD�DQG�QHHGV�RI�RWKHU� 
HQWLWLHV�LQ�WKH�86):6��&:6��DQG�)O\ZD\V� 

� 
ϭϬ͘ ,QWHJUDWH�GRZQ�VFDOHG�FOLPDWH�FKDQJH�SUHGLFWLRQV�LQWR�%&5�-9�VFDOH�SRSXODWLRQ�KDELWDW� 
PRGHOV�WR�HVWLPDWH�OLNHO\�LPSDFWV�RQ�ZDWHUIRZO�SRSXODWLRQV�DQG�LQIRUP�GHYHORSPHQW� 
RI�DGDSWDWLRQ�VWUDWHJLHV�IRU�ZDWHUIRZO�KDELWDW�FRQVHUYDWLRQ���&ROODERUDWH�ZLWK�HQWLWLHV� 
KDYLQJ�UHODWHG�QHHGV��H�J���86):6��&:6��WR�DFKLHYH�PD[LPXP�HIILFLHQF\��SDUWLFXODUO\� 
SXUVXLQJ�V\QHUJLHV�ZLWK�/DQGVFDSH�&RQVHUYDWLRQ�&RRSHUDWLYHV�DQG�&OLPDWH�6FLHQFH� 
&HQWHUV�� 

� 
%DFNJURXQG 
(YLGHQFH�RI�FOLPDWH�FKDQJH�LPSDFWV�RQ�ZDWHUIRZO�KDELWDWV�LV�JURZLQJ�DQG�WKH�FXPXODWLYH� 
HIIHFWV�RI�WKHVH�LPSDFWV�RQ�ZDWHUIRZO�SRSXODWLRQV�DUH�OLNHO\�WR�EH�SURIRXQG�±�SDUWLFXODUO\� 
LQ�WKH�$UFWLF��SUDLULHV��ERUHDO�IRUHVW��DQG�FRDVWDO�ZHWODQGV��,QNOH\�������$OOH\�HW�DO���������� 
)HZ�-9V�KDYH�DWWHPSWHG�WR�H[SOLFLWO\�LQFRUSRUDWH�FOLPDWH�FKDQJH�SUHGLFWLRQV�LQWR�WKHLU� 
UHJLRQDO�SODQQLQJ�PRGHOV���7KH�ODUJH�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�FOLPDWH�SUHGLFWLRQV�DW�WKH� 
UHODWLYHO\�VPDOO�VFDOHV�RI�-9V�DQG�%&5V�KDYH�VLJQLILFDQWO\�LPSHGHG�SURJUHVV�RQ�WKLV�IURQW��� 
1HYHUWKHOHVV��-9�SODQQHUV�DUH�EHLQJ�DVNHG�WR�LGHQWLI\�KDELWDWV�DQG�SRSXODWLRQV�WKDW�DUH�PRVW� 
YXOQHUDEOH�WR�IXWXUH�FOLPDWLF�FKDQJH�VR�PDQDJHUV�FDQ�LQYHVW�DFFRUGLQJO\�WR�PLWLJDWH�RU� 
DGDSW�WR�WKHVH�HIIHFWV���$V�WKH�LQWHUQDWLRQDO�IRUXP�IRU�DGGUHVVLQJ�WKH�VFLHQWLILF�IRXQGDWLRQ�RI� 
FRQWLQHQWDO�ZDWHUIRZO�KDELWDW�FRQVHUYDWLRQ�LVVXHV��WKH�1667�LV�XQLTXHO\�SRVLWLRQHG�WR�OHDG� 
FURVV�VFDOH�LQWHJUDWLRQ�DQG�SODQQLQJ�HIIRUWV�WR�DGGUHVV�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ� 
ZDWHUIRZO�KDELWDWV�DQG�SRSXODWLRQV�DW�LQGLYLGXDO�DQG�DJJUHJDWH�-9�%&5�VFDOHV� 
�� 
5HFRPPHQGDWLRQ����RI�WKH�1$:03�&RQWLQHQWDO�3URJUHVV�$VVHVVPHQW��������QRWHG�WKDW� 
³*OREDO�FOLPDWH�FKDQJH�PXVW�EH�JLYHQ�PRUH�FRQVLGHUDWLRQ�LQ�-9�UHJLRQDO�WDUJHWLQJ�� 
SURJUDP�HPSKDVLV��DQG�SURMHFW�GHVLJQ´�DQG�LGHQWLILHG�-9V�DV�UHVSRQVLEOH�IRU�PHHWLQJ�WKLV� 
FKDOOHQJH���7KH�3ODQ�&RPPLWWHH�IXOO\�HQGRUVHG�WKLV�UHFRPPHQGDWLRQ�DQG�DJUHHG�WR�VSRQVRU�D� 
ZRUNVKRS�RQ�WKLV�WRSLF� 
� 
-RLQW�YHQWXUHV�IDFH�QXPHURXV�FKDOOHQJHV�LQ�LQWHJUDWLQJ�GRZQVFDOHG�FOLPDWH�FKDQJH�PRGHO� 
SUHGLFWLRQV�LQWR�-9�%&5�VFDOH�SRSXODWLRQ�KDELWDW�PRGHOV���7KH�DELOLW\�WR�GHYHORS�GRZQVFDOHG� 
PRGHO�SUHGLFWLRQV�RI�UHOHYDQW�YDULDEOHV��SURMHFW�WKRVH�FKDQJHV�RQWR�KDELWDW�FRQGLWLRQV���DQG� 
HIIHFWLYHO\�KDQGOH�WKH�FDVFDGLQJ�XQFHUWDLQW\�RI�PRGHO�SUHGLFWLRQV��ERWK�LQ�WKH�FOLPDWH�PRGHOV� 
DQG�WKH�SRSXODWLRQ�KDELWDW�PRGHOV�WKH\�IHHG�LQWR��ZLOO�UHTXLUH�KLJKO\�WHFKQLFDO�VNLOO�VHWV�RI� 
VWDII�WKDW�GR�QRW�FXUUHQWO\�H[LVW�ZLWKLQ�WKH�-9�FRPPXQLW\��H�J���DWPRVSKHULF�G\QDPLFLVWV�� 
HFRV\VWHP�VLPXODWLRQ�PRGHOHUV����&ROODERUDWLRQ�ZLWK�FRQVHUYDWLRQ�SDUWQHUV�WKDW�FDQ�RIIHU� 
WKHVH�VNLOO�VHWV��EXW�ODFN�WKH�ZDWHUIRZO�KDELWDW�H[SHUWLVH��ZLOO�EH�FULWLFDO�WR�OLQN�UHJLRQDO�VFDOH� 
ZDWHUIRZO�KDELWDW�XVH�DQG�SKHQRORJ\�WR�SUHGLFWHG�FKDQJHV�LQ�NH\�KDELWDW�FRQGLWLRQV����7KH� 
1667�PXVW�EH�DEOH�WR�HIIHFWLYHO\�FRPPXQLFDWH�ZLWK�WKHVH�QRQ�WUDGLWLRQDO�SDUWQHUV�WR�HQVXUH� 
WKH�SODQQLQJ�DQG�PRQLWRULQJ�QHHGV�RI�WKH�ZDWHUIRZO�KDELWDW�FRQVHUYDWLRQ�FRPPXQLW\�DUH� 
DGHTXDWHO\�DGGUHVVHG� 



�
 
6FRSH 
/DQGVFDSH�VFDOH�SODQQLQJ�EDVHG�RQ�DOWHUQDWLYH�FOLPDWH�PRGHOV�DUH�QHHGHG�WR�DVVHVV�WKH� 
SRWHQWLDO�UHVSRQVH�RI�ZDWHUIRZO�SRSXODWLRQV�DQG�KDELWDWV�WR�FOLPDWH�FKDQJH���*LYHQ�WKH�QHDUO\� 
LQILQLWH�RSWLRQV�IRU�FRQGXFWLQJ�WKHVH�DVVHVVPHQWV��EURDG�EDVHG��PXOWL�VFDOH�FRRUGLQDWHG� 
HIIRUWV�DFURVV�-9V�DUH�QHHGHG�WR�PHDQLQJIXOO\�SUHGLFW�DQG�WUDFN�VSDWLR�WHPSRUDO�LPSDFWV�WR� 
WKH�DEXQGDQFH�DQG�GLVWULEXWLRQ�RI�ZDWHUIRZO�SRSXODWLRQV�DQG�KDELWDW�FRQGLWLRQV� 
� 
2EMHFWLYHV 
7R�EXLOG�D�VROLG�IRXQGDWLRQ�VXSSRUWLQJ�-9�HIIRUWV�WR�LQWHJUDWH�FOLPDWH�FKDQJH�SUHGLFWLRQV�LQWR� 
UHJLRQDO�SODQQLQJ�HIIRUWV��-9V�ZLOO�QHHG�WR�PDNH�SURJUHVV�LQ� 

•	 8QGHUVWDQGLQJ�WKH�FOLPDWLF�GULYHUV�RI�WKH�VSDWLDO�DQG�WHPSRUDO�DEXQGDQFH�DQG� 
GLVWULEXWLRQ�RI�ZDWHUIRZO�SRSXODWLRQV�DQG�WKH�KDELWDWV�RQ�ZKLFK�WKH\�GHSHQG� 

•	 ,GHQWLI\LQJ�OLPLWLQJ�IDFWRUV�DIIHFWLQJ�NH\�DQQXDO�OLIH�F\FOH�HYHQWV�IRU�SULRULW\�ZDWHUIRZO� 
VSHFLHV�DQG�KRZ�WKH\�PD\�EH�DIIHFWHG�E\�FOLPDWLF�FRQGLWLRQV��H�J���QHVWLQJ�VXFFHVV� 
DQG�EURRG�VXUYLYDO�UHODWLRQVKLSV�WR�VSULQJ�SUHFLSLWDWLRQ��LPSDFWV�RI�DYHUDJH�ZLQWHU� 
WHPSHUDWXUH�RQ�RYHUZLQWHU�VXUYLYDO�� 

•	 0RQLWRULQJ�ZDWHUIRZO�SRSXODWLRQV�DQG�KDELWDW�WR�HYDOXDWH�WKH�HIIHFWV�RI�FKDQJLQJ� 
ODQGVFDSHV�DQG�WR�LGHQWLI\�HIILFLHQW�DQG�FRVW�HIIHFWLYH�PDQDJHPHQW�DOWHUQDWLYHV�WR� 
SURPRWH�VXVWDLQDEOH�SRSXODWLRQV�DW�1$:03�JRDOV� 

•	 &RRUGLQDWH�ZLWK�DQG�SURYLGH�LQIRUPDWLRQ�WR�/DQGVFDSH�&RQVHUYDWLRQ�&RRSHUDWLYHV� 
�/&&��DQG�&OLPDWH�6FLHQFH�&HQWHUV�UHJDUGLQJ�1667�FOLPDWH�FKDQJH�REMHFWLYHV�� 
DFWLYLWLHV��DQG�GHOLYHUDEOHV�DV�RXWOLQHG�LQ�WKLV�GRFXPHQW�ERWK�DW�WKH�1667�OHYHO�DQG�DW� 
WKH�LQGLYLGXDO�-9�OHYHO��� 

� 
$FWLRQ�,WHPV 

•	 7KH�1667�VKDOO�VHUYH�DV�D�IRUXP�WR� 
D� 3HUIRUP�D�TXLFN�YXOQHUDELOLW\�DVVHVVPHQW�RI�DOO�ZDWHUIRZO�WR�FOLPDWH�FKDQJH� 
SUHGLFWLRQV�LQ�RUGHU�WR�KDYH�D�SURGXFW�WKDW�/&&V�FDQ�XVH�LQLWLDOO\��� 

E�	 ,GHQWLI\�DQG�DVVHVV�WKH�UHOHYDQFH�RI�FOLPDWH�FKDQJH�WR�FKDQJHV�LQ�NH\� 
ODQGVFDSH�DWWULEXWHV�IRU�ZDWHUIRZO�E\�LGHQWLI\LQJ�OLPLWLQJ�IDFWRUV�DQG� 
SURYLGLQJ�OLQNDJHV�WR�PDQDJHDEOH�ODQGVFDSH�DWWULEXWHV�LQ�PRGHOV�ZLWK�PHWULFV� 
IRU�SRSXODWLRQ�DQG�KDELWDW�UHVSRQVHV� 

F�	 6XSSRUW�GHYHORSPHQW�RI�PRGHOV�WKDW�UHODWH�ZDWHUIRZO�GHPRJUDSKLFV� 
�DEXQGDQFH�GLVWULEXWLRQ��UHSURGXFWLRQ��DQG�VXUYLYDO��DFURVV�WKH�HQWLUH�DQQXDO� 
OLIH�F\FOH�DQG�WKHLU�UHODWLRQVKLSV�WR�KDELWDW�FKDQJHV�SUHGLFWHG�E\�FOLPDWH� 

G�	 6XSSRUW�FRRUGLQDWHG�PRQLWRULQJ�HIIRUWV�WKDW�RSHUDWH�DW�PXOWL�-9�RU�IO\ZD\� 
VFDOHV�WKDW�H[SOLFLWO\�WHVW�WKH�UHODWLRQVKLSV�RI�ZDWHUIRZO�DEXQGDQFH�DQG� 
GLVWULEXWLRQ�RYHU�WLPH��L�H���SKHQRORJ\��WR�GLUHFW�FKDQJHV�LQ�FOLPDWH�RU�LQGLUHFW� 
FOLPDWH�LQGXFHG�FKDQJHV�WR�KDELWDW�FRQGLWLRQV�� 

H�	 6XSSRUW�D�QDWLRQDO�GDWDEDVH�IRU�ORQJ�WHUP�SKHQRORJ\�DQG�GHPRJUDSKLF�GDWD� 
WKDW�DOO�-9V�%&$V�FDQ�XVH�DQG�FRQWULEXWH�WR�� 

I� 3URYLGH�JXLGDQFH�WR�LQGLYLGXDO�-9V�RQ�KRZ�WR�LQFRUSRUDWH�FOLPDWH�FKDQJH� 
LPSDFWV�LQWR�WKHLU�ZDWHUIRZO�SODQQLQJ�DQG�GHVLJQ�VWUDWHJLHV� 

� 
'HOLYHUDEOHV�DQG�7LPHOLQHV
 



•	 0RGHOV�OLQNLQJ�UHJLRQDO�VFDOH�ZDWHUIRZO�DQQXDO�OLIH�F\FOH�HYHQWV�WR�FKDQJHV�LQ�FOLPDWH� 
�ERWK�GLUHFWO\�DQG�LQGLUHFWO\�WKURXJK�FKDQJHV�LQ�KDELWDW�FRQGLWLRQV����6SDWLDOO\�H[SOLFLW� 
RXWSXWV�RI�WKHVH�PRGHOV�WKDW�RIIHU�WHVWDEOH�SUHGLFWLRQV�RI�ZDWHUIRZO�SRSXODWLRQ�DQG� 
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Đ͘ 3URPRWH�WKH�XVH�RI�VWDQGDUGL]HG�PRQLWRULQJ�DQG�DVVHVVPHQW�IUDPHZRUNV�IRU� 
FRRUGLQDWHG�HYDOXDWLRQ�DFURVV�PXOWLSOH�-9V 

� 
%XGJHW 
6HH�$SSHQGL[�$ 

� 



$
33
(1
'
,;
�$
�±
�7
DV
N�
6S
HF
LIL
F�
%X
GJ
HW
V�I
RU
�1
66
7�
��
��
�±
��
��
��
:
RU
N�
3O
DQ


 
�
 

7D
VN
��
���
'
HY
HO
RS
�P
HW
KR
GV
�IR
U�
VH
WWL
QJ
�G
HP
RJ
UD
SK
LF
�S
RS
XO
DW
LR
Q�
RE
MH
FW
LY
HV
��L
�H
���
YL
WD
O�U
DW
HV
��D
W�%
&
5
�-
9
�6
FD
OH
V�I
RU
�IR
FD
O�V
SH
FL
HV

 
ED
VH
G�
RQ
�U
HF
RP
P
HQ
GD
WLR
QV
�R
I�W
KH
�1
66
7�
$
OWH
UQ
DW
LY
H�
3H
UI
RU
P
DQ
FH
�0
HW
UL
FV
�&
RP
P
LWW
HH
� 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
-9
�VF
LH
QF
H�
Z
RU
NV
KR
S 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��

 
6X
EW
RW
DO

 
��
��
��
� 

5
HI
LQ
HP
HQ
W�R
I�D
QQ
XD
O�F
\F
OH
�P
RG
HO
V	 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
1
HZ

 
6X
EW
RW
DO

 

7U
DQ
VO
DW
H�
DQ
QX
DO
�F
\F
OH
�P
RG
HO
V�L
QW
R�
UH
JL
RQ
DO
� 

VX
E�
P
RG
HO
V 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 

'
HY
HO
RS
�P
HW
KR
GV
�IR
U�X
VL
QJ
�VX
E�
P
RG
HO
V�W
R�

 
HV
WD
EO
LV
K�
UH
JL
RQ
DO
�R
EM
HF
WLY
HV

 
+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 

&
DV
H�
VW
XG
LH
V�D
QG
�P
RG
HO
�Y
DO
LG
DW
LR
QV
��	

 
+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 

6R
IWZ
DU
H�
DS
SO
LF
DW
LR
Q�
IR
U�H
VW
DE
OLV
KL
QJ
� 

UH
JL
RQ
DO
�G
HP
RJ
UD
SK
LF
�R
EM
HF
WLY
HV

 
+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
1
HZ

 
��
��
��

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 
��
��
��
� 

��
��
��

 
��
��
��

 
��
��
��
� 

��
��
��


 
72
7$
/�
1
(:

 
��
��
��

 
��

 
��
��
��
� 

��
��
��
� 

��
��
��
�


 
72
7$
/	

 
��
��
��
� 

��
��
��

 
��
��
��
� 

��
��
��
��

 
��
��
��
� 

� 



�
 7D
VN
��
D�
��'
HV
LJ
Q�
DQ
G�
HY
DO
XD
WH
�D
OWH
UQ
DW
LY
H�
P
RQ
LWR
UL
QJ
�S
UR
JU
DP
V�W
R�
DV
VH
VV
�P
LJ
UD
WR
U\
�E
LU
G�
GL
VW
UL
EX
WLR
Q�
�P
RY
HP
HQ
W�D
QG
� 

UH
VLG
HQ
F\
�WL
P
HV
�G
XU
LQ
J�
P
LJ
UD
WLR
Q�
DQ
G�
Z
LQ
WH
U�
VH
DV
RQ
V�W
R�
VX
SS
RU
W�L
QW
HJ
UD
WH
G�
KD
EL
WD
W�D
QG
�S
RS
XO
DW
LR
Q�
P
DQ
DJ
HP
HQ
W�I
UD
P
HZ
RU
NV
� 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
3R
VW
�G
RF
�VD
OD
U\
�	

 �E
HQ
HI
LWV

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

6W
DN
HK
RO
GH
U:
RU
NV
KR
SV
�	

 �&
RQ
IH
UH
QF
HV

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

3X
EO
LF
DW
LR
QV

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

,Q
GL
UH
FW
�F
RV
WV
���
��
� 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 
72
7$
/�
1
(:

 

��
��
��
� ��
 

��
��
��
� 

��
��
��

 
��

 
��
��
��

 

��
 

��
 

��
 

��
��
��
� ��
 

��
��
��
� 

��
��
��
��

 
��


 

��
��
��
� ��
 

��
��
��
� 

��
��
��

 
��

 
��
��
��

 

��
��
��

 
��

 
��
��
��

 

��
��
��
� ��
 

��
��
��
� 

��
��
��
��

 
��


 
72
7$
/ 

��
��
��
��

 
��
��
��
��

 

� 



7D
VN
��
���
'
HY
HO
RS
�D
SS
UR
DF
KH
V�I
RU
�J
HQ
HU
DW
LQ
J�
UH
JL
RQ
DO
�Z
DW
HU
IR
Z
O�K
DE
LWD
W�F
RQ
VH
UY
DW
LR
Q�
RE
MH
FW
LY
HV
�WK
DW
�D
FF
RX
QW
�IR
U�
VS
DW
LR
�WH
P
SR
UD
O� 

YD
UL
DW
LR
Q�
LQ
�H
QY
LU
RQ
P
HQ
WD
O�D
QG
�K
DE
LWD
W�F
RQ
GL
WLR
QV
� 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
&
RQ
FH
SW
XD
O�P
RG
HO

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

'
HY
HO
RS
�H
P
SH
ULF
DO
�P
RG
HO

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

'
HY
HO
RS
�F
RQ
VH
UY
DW
LR
Q�
SO
DQ
QL
QJ
�P
RG
HO

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

'
HY
HO
RS
�VX
P
P
DU
\�
Z
KL
WH
�S
DS
HU

 
+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 

��
��
��

 
��
��
��

 
��
��
��

 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��

 
��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��

 
��
��
��
� 

72
7$
/�
1
(:

 
��
��
��
� 

��
��
��
� 

��

 

72
7$
/ 

��
��
��
� 

��
��
��
� 

��
��
��
�


 

� � � � � � � � � � 



�
 7D
VN
��
���
'
HY
HO
RS
�P
HW
KR
GV
�WR
�D
JJ
UH
JD
WH
�U
HJ
LR
QD
O�V
FD
OH
��L
�H
���
-9
�%
&
5
��H
VW
LP
DW
HV
�R
I�.
�LQ
WR
�D
Q�
DV
VH
VV
P
HQ
W�R
I�Q
HW
�S
UR
JU
HV
V�W
RZ
DU
G 

1
$
:
0
3�
FR
QW
LQ
HQ
WD
O�J
RD
OV�

 
:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
$
P
HU
LF
DQ
�E
OD
FN
�G
XF
N�
P
RG
HO
��R
QJ
RL
QJ
� 

1
RU
WK
HU
Q�
SL
QW
DL
O�P
RG
HO
��R
QJ
RL
QJ
� 

6F
DX
S�
P
RG
HO
��R
QJ
RL
QJ
� 

0
XO
WL�
VS
HF
LH
V�P
RG
HO
LQ
J 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 
��


 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
��

 
��

 
��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
��

 
��
��
��
��

 

��
��
��
��

 
��
��
��
� 

72
7$
/�
1
(:

 
��

 
��
��
��
� 

��
��
��
��

 
��
��
��
��

 
��
��
��
�


 
72
7$
/ 

��
 

��
��
��
��

 
��
��
��
��

 
��
��
��
��

 
��
��
��
��


 

� � � � � � � � 



7D
VN
��
���
(V
WD
EO
LVK
�F
RP
SD
UD
EO
H�
DS
SU
RD
FK
HV
�WR
�H
VW
LP
DW
LQ
J�
.�

 LQ
�WK
H�
P
DL
Q�
EU
HH
GL
QJ
�D
UH
DV
�R
I�1
RU
WK
�$
P
HU
LF
D�


 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
([
DP
LQ
H�
H[
LV
WLQ
J�
DS
SU
RD
FK
HV
�D
QG
�S
ULR
ULW
L]
H�

 
UH
JL
RQ
V��
�,G
HQ
WLI
\�
IR
FD
O�V
SH
FL
HV
� 

'
HY
HO
RS
�F
RQ
VL
VW
HQ
W�D
SS
UR
DF
K�
WR
�P
RG
HO
�G
DW
D�

 
IR
U�P
XO
WLS
OH
�UH
JL
RQ
V�D
QG
�VS
HF
LH
V 

+
HO
G�
,Q
�N
LQ
G 

��
 

1
HZ

 
��

 
6X
EW
RW
DO

 
��

 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
��

 
��
��
��
� 

1
HZ

 
��
��
��
��

 
6X
EW
RW
DO

 
��
��
��
��

 
��
��
��
��

 

72
7$
/�
+
(/
'

 
��
��
��
��

 
��
��
��
� 

72
7$
/�
1
(:

 
��
��
��
��

 
��


 
72
7$
/ 

��
��
��
��

 
��
��
��
� 

� � � � 



7D
VN
��
���
(Y
DO
XD
WH
�WK
H�
H[
WH
QW
�WR
�Z
KL
FK
�'
DL
O\
�5
DW
LR
Q�
0
RG
HO
V�D
QG
�D
OWH
UQ
DW
LY
H�
P
RG
HO
�IU
DP
HZ
RU
NV
�U
HO
LD
EO
\�
UH
IOH
FW
�IX
QF
WLR
QD
O�F
DU
U\
LQ
J�
FD
SD
FL
W\

 
RI
�K
DE
LWD
WV
�D
QG
�OD
QG
VF
DS
HV
�IR
U�
P
LJ
UD
WLQ
J�
DQ
G�
Z
LQ
WH
UL
QJ
�Z
DW
HU
IR
Z
O� 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
6\
P
SR
VL
XP
���
:
RU
NV
KR
S 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
��
��
��

 
1
HZ

 
��

 
��
��
��
� 

6X
EW
RW
DO

 
��

 
��
��
��
� 

'
HY
HO
RS
�V\
P
SR
VL
XP
�S
UR
FH
HG
LQ
JV
�R
U� 

Z
RU
NV
KR
S�
VX
P
P
DU
\ 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
��
��
��

 
1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 
��
��
��

 
��
��
��

 
��
��
��

 
72
7$
/�
1
(:

 
��

 
��
��
��
� 

��

 

72
7$
/ 

��
��
��

 
��
��
��
� 

��
��
��

 

� 



7D
VN
��
���
'
HY
HO
RS
�P
LJ
UD
WLR
Q�
P
RG
HO
V�S
DU
DP
HW
HU
L]
HG
�IR
U�
IR
FD
O�V
SH
FL
HV
��J
UR
XS
V�R
I�V
SH
FL
HV
��D
QG
�P
LJ
UD
WLR
Q�
FR
UU
LG
RU
V�W
R�
VX
SS
RU
W�U
HJ
LR
QD
O 

KD
EL
WD
W�F
RQ
VH
UY
DW
LR
Q�
GH
FL
VLR
Q�
P
DN
LQ
J�

 
:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
&
RP
SO
HW
H�
FX
UU
HQ
W�S
UR
WR
W\
SH
�	

 �Q
DU
UD
WLY
H 

'
HY
HO
RS
�P
LJ
UD
WLR
Q�
P
RG
HO
LQ
J�
WH
DP

 

7H
VW
�S
UR
WR
W\
SH
�Z
LWK
�H
[L
VW
LQ
J�
VS
DW
LD
O�G
DW
D 

'
HY
HO
RS
�VS
DW
LD
O�G
DW
D�
IR
U�F
RY
DU
LD
WH
V 

:
RU
NV
KR
S�
V�
�WR
�F
RR
UG
LQ
DW
H�
-9
�V
FD
OH
�UX
QV
� 

&
RQ
GX
FW
�-9
�V
FD
OH
�P
RG
HO
�UX
QV

 

:
RU
N�
JU
RX
S�
WR
�Y
DO
LG
DW
H�
P
RG
HO
�H
VW
LP
DW
HV
�D
QG
� 

SU
RS
RV
H�
P
RG
HO
�UH
ILQ
HP
HQ
WV

 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��

 
6X
EW
RW
DO

 
��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
��
��
��

 
��
��
��

 
1
HZ

 
��

 
��

 
��

 
6X
EW
RW
DO

 
��
��
��

 
��
��
��

 
��
��
��

 

+
HO
G�
,Q
�N
LQ
G 

��
 

��
 

1
HZ

 
��
��
��
� 

��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
 

��
 

1
HZ

 
��
��
��
� 

��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
 

��
 

1
HZ

 
��
��
��
� 

��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

72
7$
/�
+
(/
'

 
��
��
��
� 

��
��
��

 
��
��
��

 
72
7$
/�
1
(:

 
��

 
��
��
��
� 

��
��
��
��


 
72
7$
/ 

��
��
��
� 

��
��
��
� 

��
��
��
��

 

� � 



�
 7D
VN
��
���
,G
HQ
WLI
\�
QR
Q�
EU
HH
GL
QJ
�K
DE
LWD
W�Q
HH
GV
�D
QG
�G
HY
HO
RS
�LQ
SX
WV
�WR
�K
DE
LWD
W�P
RG
HO
V�I
RU
�S
UL
RU
LW\
�VH
D�
GX
FN
�D
QG
�G
LY
LQ
J�
GX
FN
�S
RS
XO
DW
LR
QV
�
 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
2
UJ
DQ
L]
H�
DQ
G�
KR
VW
�Z
RU
NV
KR
S 

'
HY
HO
RS
�Z
RU
NV
KR
S�
VX
P
P
DU
\ 

&
RQ
WUD
FW
�R
U�S
RV
W�'
RF
�WR
�G
HY
HO
RS
�D
QG
� 

LP
SO
HP
HQ
W�Z
RU
N�
SO
DQ
�VW
UD
WH
J\

 

)L
QD
O�U
HS
RU
W�L
GH
QW
LI\
LQ
J�
FU
LWL
FD
O�J
DS
V�D
QG
� 

UH
FR
P
P
HQ
GD
WLR
QV
�IR
U�F
RQ
V��
SO
DQ
QL
QJ
� 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 

��
��
��
� 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��
� ��
 

��
��
��
� 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��

 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��

 
��
��
��
� 

��
��
��
� 

��
 

��
��
��
� 

��
��
��
� 

��
��
��

 
��
��
��
� 

72
7$
/�
1
(:

 
��
��
��

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��

 

72
7$
/ 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
�


 
� � � � � � � � � � � 



7D
VN
��
���
(V
WLP
DW
LR
Q�
RI
�P
LJ
UD
WR
U\
�Z
DW
HU
IR
Z
O�U
HV
LG
HQ
F\
�WL
P
HV
�D
QG
�ID
FW
RU
V�D
IIH
FW
LQ
J�
WK
HP
� 

:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
'
HY
HO
RS
��
6W
DW
H�
RI
�6
FL
HQ
FH
��
UH
SR
UW�
�S
RV
VL
EO
\�

 
WR
�LQ
FO
XG
H�
��
��
GD
\�
Z
RU
NV
KR
S 

+
HO
G�
,Q
�N
LQ
G 

��
��
��

 
��
��
��
� 

��
��
��

 
1
HZ

 
��

 
��
��
��
� 

��
 

6X
EW
RW
DO

 
��
��
��

 
��
��
��
� 

��
��
��

 

72
7$
/�
+
(/
'

 
��
��
��

 
��
��
��
� 

��
��
��

 
72
7$
/�
1
(:

 
��

 
��
��
��
� 

��

 

72
7$
/ 

��
��
��

 
��
��
��
� 

��
��
��

 
� � � 7D
VN
��
��
���
8
SG
DW
H�
DQ
G�
FR
P
SO
HW
H�
GL
JL
WD
O�V
SD
WLD
O�Z
HW
OD
QG
�G
DW
D�
IR
U�
DU
HD
V�R
I�W
KH
�8
6�
DQ
G�
&
DQ
DG
D�
RI
�K
LJ
K�
LP
SR
UW
DQ
FH
�WR
�Z
DW
HU
IR
Z
O�


 
:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 

5
HY
LH
Z
�S
ULR
ULW
\�
DU
HD
V�I
RU
�UH
P
DS
SL
QJ
�LQ
�8
6�

 
DQ
G�
&
DQ
DG
D 

3U
RF
XU
H�
0
H[
LF
DQ
�Z
HW
OD
QG
�LQ
YH
QW
RU
\�
GL
JL
WD
O� 

GD
WD
�IU
RP
�'
8
0
$
&

 

:
RU
NV
KR
S�
RQ
�F
XU
UH
QW
�D
SS
OLF
DW
LR
QV
�R
I�G
LJ
LWD
O� 

Z
HW
OD
QG
V�G
DW
D 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

+
HO
G�
,Q
�N
LQ
G 

1
HZ

 
6X
EW
RW
DO

 

72
7$
/�
+
(/
'

 


 ��
 
 ��
 
 ��
 

��
��
��

 


 ��
 
 ��
 
 ��
 

��
��
��

 


 ��
 
 ��
 
 ��
 

��
��
��

 


 

 

��
 

��
 


 

 

��
 

��
 


 

 

��
 

��
 

��
��
��

 
��
��
��

 
72
7$
/�
1
(:

 
��

 
��

 
��

 
��

 
��

 

72
7$
/ 

��
��
��

 
��
��
��

 
��
��
��

 
��
��
��

 
��
��
��

 

�
,Q
�N
LQ
G�
FR
QW
ULE
XW
LR
QV
�IR
U�1
66
7�
P
HP
EH
UV

�W
LP
H�
HV
WLD
P
WH
G�
DW
��
��
��
��
\H
DU
�IR
U�D
OO�
WD
VN
V�F
RP
EL
QH
G�
�D
QG
�LV
�VK
RZ
Q�
RQ
O\
�LQ
�7
2
7$
/�
+
(/
'
� 

� 



�
 7D
VN
��
��
��,
QW
HJ
UD
WH
�G
RZ
Q�
VF
DO
HG
�F
OLP
DW
H�
FK
DQ
JH
�S
UH
GL
FW
LR
QV
�LQ
WR
�%
&
5
�-
9
�VF
DO
H�
SR
SX
OD
WLR
Q�
KD
EL
WD
W�P
RG
HO
V�W
R�
HV
WLP
DW
H�
OLN
HO
\�
LP
SD
FW
V�R
Q 

Z
DW
HU
IR
Z
O�S
RS
XO
DW
LR
QV
�D
QG
�LQ
IR
UP
�G
HY
HO
RS
P
HQ
W�R
I�D
GD
SW
DW
LR
Q�
VW
UD
WH
JL
HV
�IR
U�
Z
DW
HU
IR
Z
O�K
DE
LWD
W�F
RQ
VH
UY
DW
LR
Q�

 
:
RU
N�
3O
DQ
�7
DV
N�
$
FW
LY
LW\

 
)X
QG
LQ
J�
6R
XU
FH

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��

 
<
HD
U��


 
9
XO
QH
UD
EL
OLW
\�
DV
VH
VV
P
HQ
WV

 

$
VV
HV
V�U
HO
HY
DQ
FH
�R
I�F
OLP
DW
H�
FK
DQ
JH
�WR
�N
H\
� 

OD
QG
VF
DS
H�
DW
WUL
EX
WH
V 

6X
SS
RU
W�G
HY
HO
RS
P
HQ
W�R
I�P
RG
HO
V�O
LQ
NL
QJ
� 

GH
P
RJ
UD
SK
LF
V�W
R�
KD
EL
WD
W�F
KD
QJ
HV

 

6X
SS
RU
W�H
II
RU
WV
�IR
U�P
RQ
LWR
ULQ
J�
FK
DQ
JH
V�L
Q�

 
Z
DW
HU
IR
Z
O�G
LV
WUL
EX
WLR
Q�
DQ
G�
DE
XQ
GD
QF
H 

*
XL
GD
QF
H�
WR
�-9
V�R
Q�
LQ
FR
US
RU
DW
LQ
J�
FO
LP
DW
H�

 
FK
DQ
JH
�LQ
WR
�P
RG
HO
V�D
QG
�S
OD
QQ
LQ
J 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

1
HZ

 
��
��
��
� 

6X
EW
RW
DO

 
��
��
��
� 

+
HO
G�
,Q
�N
LQ
G 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

1
HZ

 
��

 
��

 
��

 
��

 
6X
EW
RW
DO

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

72
7$
/�
+
(/
'

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

��
��
��
� 

72
7$
/�
1
(:

 
��
��
��
� 

��
��
��
� 

��
��
��
� 

��
 

��

 

72
7$
/ 

��
��
��
� 

��
��
��
� 

��
��
��
��

 
��
��
��
� 

��
��
��
� 

� � 
� � 



�
 
$
33
(1
'
,;
�%
�±
�3
UR
SR
VH
G�
7L
P
HO
LQ
H�
IR
U�
&
RP
SO
HW
LR
Q�
RI
�7
DV
NV


 
�
 

�
 



)L
JX
UH
��
���
3U
RS
RV
HG
�WL
P
HO
LQ
H�
IR
U�L
QL
WLD
WLQ
J�
DQ
G�
FR
P
SO
HW
LQ
J�
WD
VN
V�R
I�W
KH
�1
66
7�
��
��
��
��
��
:
RU
N�
3O
DQ
���
$
UU
RZ
V�D
W�U
LJ
KW
�R
I�I
LJ
XU
H�

 
LQ
GL
FD
WH
�Z
RU
N�
RQ
�J
LY
HQ
�WD
VN
�LV
�H
[S
HF
WH
G�
WR
�F
RQ
WLQ
XH
�E
H\
RQ
G�
WK
H�
SH
ULR
G�
RI
�S
OD
QQ
LQ
J�
IR
U�W
KL
V�:
RU
N�
3O
DQ
���
��
��

 


