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$�WRWDO�RI�����QHZ�SURMHFWV��ZHUH�DGGHG�HOHFWURQLFDOO\�WR�196�LQ����������\HDU�WR����-XQH�
������)LJXUH���	�$SSHQGL[����ZLWK�D�WRWDO�RI������SORWV�DGGHG��0DMRU�SURYLGHUV�RI�GDWD�DQG�
W\SHV�RI�GDWD�VLQFH���������DUH�VKRZQ�LQ�)LJXUH�����
$�PDMRU�VRXUFH�RI�QHZ�GDWD�ZDV�WKH�DUFKLYLQJ�RI�WKH�SORWV�DQG�WUDQVHFWV�GDWD�RI�WKH�µ'7=�
YHJHWDWLRQ�PRQLWRULQJ�GDWDVHW�FROOHFWLRQ¶��7KLV�GDWDVHW�EHJDQ�OLIH�DV�D�VHULHV�RI�SURMHFWV�DQG�
PRQLWRULQJ�VLWHV�HVWDEOLVKHG�E\�WKH�5DQJH�0DQDJHPHQW�JURXS�RI�7KH�'HSDUWPHQW�RI�/DQGV�
DQG�6XUYH\�LQ�WKH�WXVVRFN�JUDVVODQGV�RI�WKH�6RXWK�,VODQG�KLJK�FRXQWU\�LQ�WKH�HDUO\�WR�PLG�
����V��%\�������WKLV�GDWDVHW�FRPSULVHG�����VXUYH\��VLWHV�IURP�0DUOERURXJK�WR�6RXWKODQG�
ZLWK�WKH�EXON�EHLQJ�LQ�WKH�2WDJR�UHJLRQ��5HVSRQVLELOLW\�IRU�WKRVH�GDWDVHWV�WKHQ�SURJUHVVHG�
WKURXJK�VHYHUDO�RUJDQLVDWLRQV�LQFOXGLQJ�/DQGFRUS��.QLJKW�)UDQN��DQG�ILQDOO\�'7=���7KH�
PRQLWRULQJ�SURJUDPPH�HIIHFWLYHO\�ZRXQG�XS�LQ�WKH�ODWH�����V��+RZHYHU��EHWZHHQ������DQG�
����������WUDQVHFWV�ZHUH�UHPHDVXUHG�DV�SDUW�RI�D�SRVWJUDG�VWXG\�E\�D�VWXGHQW�DW�/LQFROQ�
8QLYHUVLW\��7KH�HOHFWURQLF�GDWD�LQ�WKH�196�GDWDEDVH�FRQVLVWV�RI����VXUYH\�VLWHV�RI�WUDQVHFW�
DQG�SORW�GDWD�ZLWK�PXOWLSOH�UHPHDVXUHV��7KH�GDWD�FRPSULVHV�UDQN�VXP�DQG�WUDQVHFW�IUHTXHQF\�
GDWD�DQG�DVVRFLDWHG�PHWDGDWD�FROODWHG�IRU�WKH�GDWDVHWV��3K\VLFDO�DUFKLYHV�LQFOXGH�UDZ�WUDQVHFW�
GDWD�VKHHWV��ILHOG�QRWHV��ORFDWLRQ�SKRWRV��SULQW�DQG�VOLGHV���EDFNJURXQG�LQIRUPDWLRQ�DQG�
UHSRUWV��ILHOG�ERRNV��YHJHWDWLRQ�VDPSOH�ERRNV��VWLFN�ERRNV���DVVRUWHG�PDSV��DQG�D�VHULHV�RI�
SKRWRJUDSKLF�VOLGHV�WDNHQ�E\�*HRII�+ROJDWH�DQG�+DUU\�6LHYZULJKW��:H�DUH�YHU\�OXFN\�WR�KDYH�
WKH�SK\VLFDO�DUFKLYHV�DV�WKH\�ZHUH�SDUW�RI�RQO\�D�VPDOO�DPRXQW�RI�PDWHULDO�DEOH�WR�EH�UHWULHYHG�
IURP�WKH�HDUWKTXDNH�GDPDJHG�EXLOGLQJ�WKDW�KRXVHG�WKH�&KULVWFKXUFK�RIILFH�RI�'7=��1=��/WG�
EHIRUH�WKH�EXLOGLQJ�ZDV�GHHPHG�XQVDIH�WR�HQWHU�DQG�VXEVHTXHQWO\�GHPROLVKHG��&DUROLQH�
0DVRQ�IDFLOLWDWHG�WUDQVIHU�RI�WKLV�YDVW�DUUD\�RI�GDWD��

�
)LJXUH���1XPEHU�RI�SURMHFWV�DUFKLYHG�LQ�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�GDWDEDQN��WRWDO�DQG�IURP�IRXU�PDMRU�
FRQWULEXWRUV��SHU�ILQDQFLDO�\HDU�VLQFH���������

�������������������������������������������������
���$�SURMHFW�LV�D�GHILQHG�VDPSOLQJ�HYHQW�XQGHUWDNHQ�RYHU�D�VSHFLILF�SHULRG��$�SURMHFW�PD\�KDYH�PDQ\�PHWKRGV�DQG�PDQ\�SORW�
REVHUYDWLRQV��YLVLWV���
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7KH�TXDQWLW\�RI�QHZ�GDWD�DUFKLYHG�LQ�196�LQFUHDVHG�JUHDWO\�LQ�WKH�SDVW�\HDU��)LJXUH����
ODUJHO\�GXH�WR�WKH�DUFKLYLQJ�RI�WKH�'7=�DQG�'U�+HQU\�&RQQRU¶V�6RXWK�,VODQG�/RZODQG�
7XVVRFN�*UDVVODQGV�GDWD�FROOHFWHG�IURP����������
�'HYHORSPHQW�DQG�XVH�RI�196�([SUHVV�VRIWZDUH�LV�JUHDWO\�IDFLOLWDWLQJ�WKH�DGGLWLRQ�RI�GDWD�
LQWR�196�����SURMHFWV������SORWV��GHSRVLWHG�LQWR�196�LQ���������ZHUH�YLD�196�([SUHVV��

� ^ � � � �

:H�KDYH�FRQWLQXHG�WR�LGHQWLI\�DQG�FRUUHFW�HUURUV�LQ�WKH�UHFRUGLQJ�RI�WUHH�WDJV��VSHFLHV�DQG�WUHH�
GLDPHWHUV�DQG�WR�DGG�VXESORW�LQIRUPDWLRQ�WR�IRUHVW�SHUPDQHQW�SORW�GDWD��
:RUN�FRQWLQXHG�WKLV�\HDU�RQ�LGHQWLI\LQJ�WKH�GLIIHUHQW�FRYHU�FODVV��D�UDQNLQJ�RI�WKH�VKDUH�RI�
VSDFH�D�SDUWLFXODU�VSHFLHV�RFFXSLHV�ZLWKLQ�D�SDUWLFXODU�KHLJKW�WLHU��DQG�WLHU��IL[HG�KHLJKW�
µ]RQHV¶�LQ�WKH�YHUWLFDO�SODQH�EHWZHHQ�WKH�JURXQG�DQG�WKH�FDQRS\�WRS��PHWKRGV�XVHG�LQ�GDWD�
WUDQVIHUUHG�IURP�WKH�SUHYLRXV�GDWDEDVH�V\VWHP��7R�DLG�WUDQVIHU�RI�WKH�ODUJH�DPRXQW�RI�GDWD�
IURP�WKH�SUHYLRXV�V\VWHP��WKH�UDQJH�RI�FRYHU�FODVV�DQG�WLHU�PHWKRGV�XVHG�ZHUH�µVKRHKRUQHG¶�
LQWR�WKH�IHZ�NQRZQ�PHWKRG�V\VWHPV��&RYHU�FODVV�PHWKRGV�KDYH�EHHQ�FKHFNHG�IRU����RI�����
SURMHFW�UHPHDVXUHPHQWV��VR�IDU�WKHUH�DSSHDU�WR�EH����FRYHU�FODVV�V\VWHPV�WKDW�GHSDUW�IURP�
WKRVH�SUHYLRXVO\�LGHQWLILHG��7LHU�PHWKRGV�KDYH�EHHQ�FKHFNHG�IRU�����RI�����SURMHFW�
UHPHDVXUHPHQWV��VR�IDU����GLIIHUHQW�WLHU�V\VWHPV�KDYH�EHHQ�LGHQWLILHG�DQG�GRFXPHQWHG���
/DVW�\HDU������RXW�RI������SORWV�WKDW�ZHUH�LGHQWLILHG�DV�SDUW�RI�H[FORVXUH�FRQWURO�SDLUV�ZHUH�
GRFXPHQWHG�DV�VXFK�LQ�WKH�GDWDEDVH��7KH�EXON�RI�WKH�SORWV�ZHUH�ORFDWHG�LQ�IRUHVW��7KLV�\HDU��
WKH�UHPDLQLQJ�����ZHUH�FKHFNHG�DQG�SDLUHG�XS��DVVRFLDWHG���([WUD�LQIRUPDWLRQ��VXFK�DV�WKH�
ODWHVW�NQRZQ�VWDWH�RI�WKH�H[FORVXUH�IHQFHV��ZDV�DOVR�FDSWXUHG��
:H�ZHUH�DOVR�DEOH�WR�LPSURYH�GDWD�TXDOLW\�E\�UXQQLQJ�LQWHUQDO�YDOLGDWLRQV�RQ�WKH�GDWDEDVH��
7KHVH�LQFOXGHG��

x� :RUN�RQ�WKH�VSHFLHV�OLVW��LQFOXGLQJ�UHPRYDO�RI�DXWKRUV�IURP�VSHFLHV�QDPHV��
LQFOXVLRQ�RI�WKUHDWHQHG�VSHFLHV�VWDWXV��DGGLWLRQ�RI�196�FRGHV�IRU�WD[RQRPLF�
QDPH�FKDQJHV�

x� &RUUHFWLRQ�WR�WUHH�WDJ�OLQNLQJ�RYHU�WLPH��DIWHU�LGHQWLI\LQJ�FDVHV�RI�H[WUHPH�
FKDQJHV�LQ�GLDPHWHU��

x� $GGLWLRQ�RI�µ1RW�PHDVXUHG��IRXQG�QH[W�FHQVXV¶�WUHH�VWHP�PHDVXUHPHQWV�IRU�
FDVHV�ZKHUH�D�VWHP�ZDV�DOLYH�LQ�SURMHFWV�EHIRUH�DQG�DIWHU�D�JLYHQ�SURMHFW�

x� &RUUHFWLRQ�WR�SORW�FRRUGLQDWHV��DIWHU�LGHQWLI\LQJ�FDVHV�RI�PXOWLSOH�FRRUGLQDWH�
UHPHDVXUHV�IRU�WKH�VDPH�SORWV�WKURXJK�WLPH�

x� )XUWKHU�OLQNLQJ�RI�SORWV�DQG�WUHH�WDJV�RYHU�WLPH��DIWHU�LGHQWLI\LQJ�SRVVLEOH�
LQVWDQFHV�ZKHUH�SORWV�DQG�WDJV�RI�UHPHDVXUHG�SURMHFWV�KDYH�QRW�EHHQ�OLQNHG��
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:H�KDYH�XQGHUWDNHQ�D�QXPEHU�RI�WHFKQRORJLFDO�GHYHORSPHQWV�WKLV�\HDU��
x� 7KH�JHQHUDO�LPSRUW�IXQFWLRQ�GHYHORSHG�ODVW�\HDU�KDV�EHHQ�XVHG�WR�LPSRUW�WZR�ODUJH�

KLVWRULFDO�VXUYH\V��PRQLWRULQJ�GDWD�IURP�&URZQ�OHDVHKROG�ODQGV�DQG�+HQU\�&RQQRU¶V�
6RXWK�,VODQG�/RZODQG�7XVVRFN�*UDVVODQGV�VXUYH\���7KH�LPSRUW�IXQFWLRQ�KDV�EHHQ�
HQKDQFHG�VR�LW�FDQ�QRZ�LPSRUW�HLWKHU�LQWR�WKH�196�'DWDEDQN�RU�LQWR�D�196�([SUHVV�
SURMHFW��,I�WKH�ODWWHU�RSWLRQ�LV�FKRVHQ�WKH�XVHU�FDQ�FKHFN�DQG�YDOLGDWH�WKHLU�GDWD�EHIRUH�
XSORDGLQJ�LW�LQWR�WKH�196�'DWDEDQN���

x� 7KH�XVHIXOQHVV�RI�WKH�196�:DUHKRXVH�KDV�EHHQ�H[WHQGHG��7KH�196�:DUHKRXVH�LV�D�
GDWDEDVH�WKDW�VWRUHV�D�FRS\�RI��196�GDWD�SOXV�UHODWHG�GDWD�LQ�D�VWUXFWXUH�WKDW�SURYLGHV�
HDVLHU�DQG�TXLFNHU�GDWD�UHWULHYDO�WKDQ�WKH�196�GDWDEDVH�LWVHOI��,W�FDQ�QRZ�DFFHVV�WKH�
196�0HWDGDWD�GDWDEDVH�VR�WKDW�PHWDGDWD�FDQ�EH�µDXWRPDWLFDOO\¶�LQFOXGHG�ZLWK�
UHTXHVWHG�196�SORW�GDWD��7KH�196�:DUHKRXVH�DOVR�QRZ�SURYLGHV�VXPPDU\�VWDWLVWLFV��
PHWDGDWD��DQG�VHDUFKDEOH�SORW�GDWD�IRU�WKH�QHZ�196�ZHEVLWH��

x� 7KH�ODWHVW�YHUVLRQ�RI�WKH�UHQRYDWHG�196�ZHEVLWH�LV�FORVH�WR�FRPSOHWLRQ��7KH�ZHEVLWH�
ZLOO�DOORZ�XVHUV�WR�EHWWHU�VHDUFK��PDS��DQG�GLVSOD\�FRQWHQWV�RI�GDWDVHWV��,Q�DGGLWLRQ��WKH�
QHZ�VLWH�IXUWKHU�DXWRPDWHV�GDWDVHW�DFFHVV�IRU�HQG�XVHUV�E\�DOORZLQJ�GDWDVHW�RZQHUV�WR�
DSSURYH��UHTXHVWV�IRU�WKHLU�GDWD�RQOLQH��7KLV�ZLOO�OHVVHQ�WKH�WLPH�196�VWDII�DQG�GDWD�
RZQHUV�VSHQG�KDQGOLQJ�VXFK�UHTXHVWV��7KH�QHZ�VLWH�ZLOO�DOVR�DOORZ�196�VWDII�WR�GLUHFWO\�
PDQDJH�ZHEVLWH�FRQWHQW��LPSURYLQJ�WKHLU�DELOLW\�WR�NHHS�WKH�FRQWHQW�XS�WR�GDWH��

:H�KDYH�DOVR�IXUWKHU�HQKDQFHG�196�([SUHVV��RXU�VWDQG�DORQH�GDWD�HQWU\�DQG�DQDO\VLV�
VRIWZDUH���
x� &UHDWLRQ�DQG�VHOHFWLRQ�RI�SDUWLHV��SHRSOH�DQG�RUJDQLVDWLRQV�DVVRFLDWHG�ZLWK�GDWDVHWV�RU�

SURMHFWV��LV�HDVLHU��
x� $FFHVV�FRQVWUDLQWV�FDQ�EH�VHW�E\�XVHUV�EHIRUH�WKHLU�GDWD�DUH�XSORDGHG��
x� $�VKRUW�FXW�WR�WKH�SURMHFW�YDOLGDWLRQ�VWHS�HQFRXUDJHV�XVHUV�WR�YDOLGDWH�WKHLU�GDWD�EHIRUH�

WKH\�XSORDG�WKHP��
x� 7KH�QHZ�YHUVLRQ�LV�FRPSDWLEOH�ZLWK�:LQGRZV����

� / � � � � �
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/DQGFDUH�5HVHDUFK�VWDII�DVVRFLDWHG�ZLWK�WKH�196�'DWDEDQN�GHOLYHUHG�VHYHUDO�SUHVHQWDWLRQV�
WKURXJKRXW�WKH�\HDU�WR�GLVVHPLQDWH�LQIRUPDWLRQ�WR�HQG�XVHUV�DQG�RWKHU�JRYHUQPHQW�DJHQFLHV��
,Q�0D\��6XVDQ�:LVHU�JDYH�D�OHFWXUH�RQ�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN�WR�D�/LQFROQ�
8QLYHUVLW\�GHJUHH�FRXUVH��(567����$GYDQFHG�(QYLURQPHQWDO�0RQLWRULQJ��
$V�SDUW�RI�D�VHULHV�RI�URDG�VKRZ�YLVLWV�E\�WKH�,QIRUPDWLFV�WHDP�WR�IRXU�/DQGFDUH�5HVHDUFK�
VLWHV��196�ZDV�VKRZFDVHG�DV�DQ�H[DPSOH�RI�KRZ��E\�HPSOR\LQJ�D�ZHOO�WKRXJKW�RXW�VFLHQFH�
GDWDEDVH�LQIUDVWUXFWXUH��ZH�ZHUH�DEOH�WR�PHHW�PXOWLSOH�HQG�XVHU�QHHGV�DQG�UHSXUSRVH�GDWD�DQG�
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VHUYLFHV�IRU�ERWK�ZHE�DQG�GHVNWRS�PDQDJHPHQW�WRROV��LQFOXGLQJ�WKRVH�WDUJHWHG�DW�RIIVLWH�XVHUV�
�196�([SUHVV����

� Es^� � � � � �

2XU�PDQDJHPHQW�RI�WKH�196�'DWDEDQN�ZDV�FKRVHQ�WR�SURYLGH�D�FDVH�VWXG\�LQ�SUHVHUYDWLRQ�RI�
VFLHQWLILF�DQG�WHFKQRORJLFDO�GDWD�IRU�WKH�XQGHUJUDGXDWH�FRXUVH�,1)����5�6FLHQWLILF�DQG�
7HFKQLFDO�'DWD�&ROOHFWLRQV�DW�WKH�8QLYHUVLW\�RI�7H[DV�6FKRRO�RI�,QIRUPDWLRQ��7KLV�FRXUVH�
H[DPLQHV�VFLHQWLILF�GDWD��DSSUDLVHV�VFLHQWLILF�GDWDVHWV��H[SORUHV�WKH�6HPDQWLF�:HE�DQG�WKH�
JURZLQJ�QHWZRUN�RI�/LQNHG�'DWD��DQG�H[DPLQHV�WKH�LVVXHV�RI�ORQJ�WHUP�PDQDJHPHQW�RI��DQG�
DFFHVV�WR��VFLHQWLILF�GDWD��7KH�LQVWUXFWRU�RI�WKH�FRXUVH��'U�:LOOLDP�$QGHUVRQ��SURYLGHG�XV�WKLV�
IHHGEDFN��µ<RXU�SDSHU��KDV�EHHQ�RQH�WKDW�,�ILQG�LQIRUPDWLYH�HYHU\�WLPH�,�UHDG�LW��:KDW�LV�PRVW�
YDOXDEOH�LQ�WKLV�SDUWLFXODU�SDSHU�LV�WKH�JURXQGHG�GHVFULSWLRQ�RI�ZRUN�SUDFWLFHV��V\VWHP�
UHTXLUHPHQWV��ERWK�IRU�WKH�V\VWHP�DQG�WKH�SHRSOH���NH\�LVVXHV�RI�KRZ�WR�PDQDJH�ORQJ�WHUP�
SUHVHUYDWLRQ�DQG�XVHIXOQHVV�RI�GDWDVHWV��DQG�OLWWOH�QXJJHWV�OLNH�WKLV�RQH���,Q�FRQWUDVW�WR�
EXVLQHVV�GDWD��VFLHQWLILF�GDWD�DUH�RIWHQ�OHVV�VWUXFWXUHG�DQG�OHVV�IRUPDOO\�RUJDQL]HG��DQG�WKH�
QHHGV�RI�WKH�XVHUV�OHVV�SUHGLFWDEOH����$PHQ��¶��

� � � � � � �

:H�KDYH�GHYHORSHG�D�PHFKDQLVP�WR�SURYLGH�UHJXODU�XSGDWHV�RI�196�SODQW�VSDWLDO�ORFDWLRQ�
GDWD�WR�*%,)��*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��ZZZ�JELI�RUJ���7KHVH�GDWD�KDG�QRW�
EHHQ�XSGDWHG�VLQFH�RXU�ILUVW�GDWD�XSORDG�WR�*%,)�LQ�������:H�DUH�QRZ�SURYLGLQJ�����������
UHFRUGV��DQ�LQFUHDVH�RI�RYHU���������UHFRUGV�IURP�ZKDW�ZHUH�SUHYLRXVO\�SURYLGHG��:H�DOVR�
QRZ�KDYH�D�PHFKDQLVP�WR�SURYLGH�WKUHDWHQHG�VSHFLHV�GDWD�ZLWK�VXIILFLHQWO\�FRDUVH�VSDWLDO�
UHVROXWLRQ�WR�SUHYHQW�SRSXODWLRQV�EHLQJ�ORFDWHG�RQ�WKH�JURXQG���

� h � �Es^� � � �'�/&�W �

%HWZHHQ���-XO\������DQG����-XQH������WKHUH�ZHUH��������VHDUFKHV�IRU�VSHFLHV�RFFXUUHQFH�
GDWD�LQ�196��DFFHVV�WR������������UHFRUGV��DQG�����GRZQORDGV�RI�VSHFLHV�RFFXUUHQFH�GDWD�
�IRU�����������UHFRUGV�LQ�196��WKDW�ZHUH�DFFHVVHG�YLD�WKH�*%,)�ZHEVLWH���

� / � �

9HJ�;�LV�WKH�GUDIW�LQWHUQDWLRQDO�H[FKDQJH�VWDQGDUG�IRU�SORW�EDVHG�YHJHWDWLRQ�GDWD��:LVHU�HW�DO��
�������/DQGFDUH�5HVHDUFK��6XVDQ�:LVHU��1LFN�6SHQFHU��SURFXUHG�WKH�IXQGLQJ�DQG�OHG�WKH�
LQWHUQDWLRQDO�FROODERUDWLYH�HIIRUW�WKDW�SURGXFHG�WKLV�VWDQGDUG��(VWDEOLVKPHQW�RI�H[FKDQJH�
VWDQGDUGV��IROORZHG�E\�GHYHORSPHQW�RI�HFRLQIRUPDWLFV�WRROV�EXLOW�DURXQG�WKRVH�VWDQGDUGV��
VKRXOG�DOORZ�VFLHQWLVWV�WR�HIILFLHQWO\�FRPELQH�SORW�GDWD�RYHU�H[WHQVLYH�VSDWLDO�DQG�WHPSRUDO�

�������������������������������������������������
��:LVHU��6�.���%HOOLQJKDP��3�-���%XUURZV��/�(��������0DQDJLQJ�ELRGLYHUVLW\�LQIRUPDWLRQ��GHYHORSPHQW�RI�1HZ�=HDODQG¶V�
1DWLRQDO�9HJHWDWLRQ�6XUYH\�GDWDEDQN��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\������������
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JUDGLHQWV�LQ�RUGHU�WR�SHUIRUP�DQDO\VHV�DQG�PDNH�SUHGLFWLRQV�RI�YHJHWDWLRQ�FKDQJH�DQG�
G\QDPLFV�DW�ORFDO�DQG�JOREDO�VFDOHV��
7KLV�\HDU�D�PDMRU�LQWHUQDWLRQDO�FROODERUDWLYH�HIIRUW�LPSOHPHQWHG�9HJ�;��7KH�%RWDQLFDO�
,QIRUPDWLRQ�DQG�(FRORJ\�1HWZRUN��%,(1��LV�D�QHWZRUN�RI�HFRORJLVWV��ERWDQLVWV��FRQVHUYDWLRQ�
VFLHQWLVWV�DQG�RWKHU�UHVHDUFKHUV��LQFOXGLQJ�6XVDQ�:LVHU�DQG�1LFN�6SHQFHU��LQWHUHVWHG�LQ�
JOREDO�SDWWHUQV�RI�SODQW�GLYHUVLW\��IXQFWLRQ�DQG�GLVWULEXWLRQ��7KH�FHQWUDO�JRDO�LV�WR�XQGHUVWDQG�
WKH�GHWHUPLQDQWV�RI�WKH�SDVW�DQG�SUHVHQW�SODQW�GLVWULEXWLRQV�DQG�DEXQGDQFH��7KLV�NQRZOHGJH�LV�
HVVHQWLDO�IRU�SUHGLFWLQJ�KRZ�VSHFLHV��YHJHWDWLRQ�DQG�DJULFXOWXUDO�FURSV�ZLOO�UHVSRQG�WR�IXWXUH�
FOLPDWH�FKDQJHV��7KH�%,(1�WHDP�LV�ZRUNLQJ�WR�DVVHPEOH�D�GHPRQVWUDWLRQ�SURMHFW�WKDW�
LQFOXGHV�PRVW�RI�WKH�SUHPLHU�SODQW�ELRGLYHUVLW\�GDWDEDVHV�IRU�WKH�$PHULFDV��:H�KDYH�
FRQWLQXHG�WR�SURYLGH�RXU�WHFKQLFDO�H[SHUWLVH�WR�VXSSRUW�WKLV�HIIRUW��7KH�JHQHUDO�LPSRUW�
IXQFWLRQ�GHVFULEHG�HDUOLHU�LV�WKH�EDVLV�RI�D�WRRO�GHYHORSHG�WR�FUHDWH�9HJ�;�ILOHV��:H�KDYH�DOVR�
SURYLGHG�DGYLFH�WR�WKH�%,(1�JURXS�SHUWDLQLQJ�WR�GDWD�PDSSLQJ��%\�WKH�HQG�RI������%,(1�
ZLOO�KDYH�SURGXFHG�D�VLQJOH�UHVRXUFH�JLYLQJ�VSHFLHV�QDPHV��ORFDWLRQV��DQG�RIWHQ�DEXQGDQFHV��
IRU�DERXW����PLOOLRQ�VSHFLHV�RFFXUUHQFH�UHFRUGV�ZRUOGZLGH���
%,(1�KDV�EHHQ�XVLQJ�9HJ�;�PRVWO\�DV�DQ�LQWHUPHGLDWH�GDWD�VFKHPD��WR�IDFLOLWDWH�PDSSLQJ�RI�
SORWV�GDWD�WR�D�FRPPRQ�VFKHPD�EHIRUH�LPSRUWLQJ�LW�LQWR�9HJ%,(1��%,(1�KDV�DOVR�UHFHLYHG�
9HJ�;�H[SRUWV�IURP�D�GDWD�SURYLGHU��&7)6���EXW�KDV�IRXQG�WKDW�WKH�;0/�IRUPDW�PHDQV�WKDW�
ODUJH�9HJ�;�ILOHV�H[FHHG�WKH�DYDLODEOH�PHPRU\��7R�HQKDQFH�9HJ�;��WKH�JURXS�ZLOO�VZLWFK�WR�
D�&69�UHSUHVHQWDWLRQ�RI�9HJ�;�WR�IL[�WKLV�SUREOHP�DQG�IDFLOLWDWH�ERWK�WKH�H[SRUW�DQG�LPSRUW�
RI�9HJ�;�GDWD��)LQDOO\��%,(1�KDV�XVHG�9HJ�;�WR�H[SDQG�RXU�9HJ%DQN�EDVHG�GDWDEDVH�
VFKHPD�WR�LQFOXGH�DGGLWLRQDO�SORW�HOHPHQWV��7KHVH�GHYHORSPHQWV�PRYH�%,(1�FORVHU�WR�WKH�
XOWLPDWH�JRDO�RI�XQLWLQJ�DQ�HYHU�JURZLQJ�LQWHUQDWLRQDO�SRRO�RI�SODQW�GLVWULEXWLRQDO�GDWD�ZLWK�
LQIRUPDWLRQ�RQ�SODQW�FR�RFFXUUHQFH��HFRORJ\��WUDLWV�DQG�SK\ORJHQ\��
'U�+HQULTXH�3HUHLUD��3RUWXJDO��YLVLWHG�1HZ�=HDODQG�DQG�196�LQ�WKH�ILUVW�ZHHN�RI�-XQH��'U�
3HUHLUD�KHDGV�WKH�WHUUHVWULDO�PRQLWRULQJ�SDUW�RI�*(2�%21��VHH�
KWWS���HDUWKREVHUYDWLRQV�RUJ�JHRERQ�VKWPO����D�SRUWDO�EDVHG�V\VWHP�WR�HQDEOH�DFFHVV�WR�
HFRORJLFDO�GDWD�IRU�GLUHFW�XVH�LQ�YDULRXV�DVVHVVPHQW�SURFHVVHV��H�J��&RQYHQWLRQ�RQ�%LRORJLFDO�
'LYHUVLW\�6WUDWHJLF�3ODQ�WDUJHWV�DQG�LQGLFDWRUV�DQG�WKH�QHZO\�HVWDEOLVKHG�,QWHUJRYHUQPHQWDO�
VFLHQFH�SROLF\�3ODWIRUP�RQ�%LRGLYHUVLW\�DQG�(FRV\VWHP�6HUYLFHV���1HZ�=HDODQG�LV�D�
VLJQDWRU\�WR�ERWK�WKHVH�DUUDQJHPHQWV�DQG�+HQULTXH
V�YLVLW�SURYLGHG�DQ�RSSRUWXQLW\�IRU�
1HZ�=HDODQG�GDWD�DQG�DQDO\VHV�WR�EH�EHWWHU�FRQQHFWHG�ZLWK�JOREDO�GDWD�PDQDJHPHQW�V\VWHPV��
:H�GLVFXVVHG�WKH�GDWD�KROGLQJV�RI�196��KRZ�WKH�GDWDEDVH�IXQFWLRQV��KRZ�LW�LV�OLQNHG�ZLWK�
'2&¶V�1DWXUDO�+HULWDJH�0DQDJHPHQW�6\VWHP��,QYHQWRU\�DQG�0RQLWRULQJ�5HSRUWLQJ�
3URJUDPPH���DQG�KRZ�LW�LV�OLQNHG�ZLWK�UHVHDUFK�DQG�DSSOLFDWLRQ�PRUH�JHQHUDOO\��7KLV�
LQWHUDFWLRQ�VKRXOG�KHOS�SDYH�WKH�ZD\�IRU�RXU�GRPHVWLF�ELRGLYHUVLW\�VWDWXV�DQG�WUHQG�GDWD�WR�
FRQWULEXWH�WR�D�JOREDO�XQGHUVWDQGLQJ�RI�ELRGLYHUVLW\�FRQGLWLRQ���
6WDNHKROGHUV�UHTXLUH�D�UREXVW�FODVVLILFDWLRQ�RI�FXUUHQW�YHJHWDWLRQ�W\SHV�IRU�UHSRUWLQJ�RQ�
HFRORJLFDO�LQGLFDWRUV�DQG�GHILQLQJ�PDQDJHPHQW�XQLWV��$OWKRXJK�UHPRWH�VHQVLQJ�KDV�EHHQ�XVHG�
IRU�VRPH�DSSOLFDWLRQV��LW�FDQQRW�SURYLGH�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�GHSLFW�WRWDO�YHJHWDWLRQ�
FRPSRVLWLRQ��7R�PHHW�WKLV�QHHG��'2&�KDV�EHHQ�IXQGLQJ�D�SURMHFW�WR�GHULYH�D�TXDQWLWDWLYH�
FODVVLILFDWLRQ�EDVHG�RQ�YHJHWDWLRQ�SORW�GDWD��,Q����������WKH�ILUVW�VWDJH�RI�WKLV�QHZ�
FODVVLILFDWLRQ�DQG�GHVFULSWLRQ�RI�1HZ�=HDODQG¶V�IRUHVWV�DQG�VKUXEODQGV�ZDV�FRPSOHWHG�XVLQJ�D�
QDWLRQDOO\�UHSUHVHQWDWLYH�SORW�QHWZRUN��:LVHU�HW�DO���������7KH�REMHFWLYH��DUHD�SURSRUWLRQDO�
VDPSOLQJ�GHVLJQ�KDG�WKH�DGYDQWDJH�RI�QRW�EHLQJ�DIIHFWHG�E\�WKH�SUHFRQFHSWLRQV�RI�WKH�QDWXUH�
RI�WKH�GULYHUV�RI�YHJHWDWLRQ�FRPSRVLWLRQ�WKDW�PD\�EH�LQKHUHQW�LQ�HQYLURQPHQWDOO\�VWUDWLILHG�
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VDPSOLQJ�RU�WKH�ELDVHV�DJDLQVW�VDPSOLQJ�DQWKURSRJHQLFDOO\�GLVWXUEHG�YHJHWDWLRQ�RIWHQ�IRXQG�
LQ�SUHIHUHQWLDO�VDPSOLQJ��2QH�RI�WKH�ZHOO�NQRZQ�GUDZEDFNV�RI�DUHD�SURSRUWLRQDO�VDPSOLQJ��
KRZHYHU��LV�WKDW�UDUH�YHJHWDWLRQ�W\SHV�PD\�QRW�EH�VDPSOHG�ZLWK�HQRXJK�SORWV�WR�DOORZ�WKHP�WR�
EH�GHILQHG��,QGHHG�WKH�FODVVLILFDWLRQ�IDLOHG�WR�GLVWLQJXLVK�VRPH�NQRZQ��LFRQLF�UDUH�IRUHVW�
W\SHV��VXFK�DV�NDXUL�IRUHVW��0RUHRYHU��EHFDXVH�WKH�FODVVLILFDWLRQ�ZDV�EDVHG�RQ�RQO\������
SORWV��DOOLDQFHV�FRXOG�QRW�EH�SDUWLWLRQHG�DV�ILQHO\�DV�VRPH�H[LVWLQJ�UHJLRQDO�FODVVLILFDWLRQV��L�H��
WR�WKH�DVVRFLDWLRQ�OHYHO��6XVDQ�:LVHU�DQG�0LTXHO�'H�&iFHUHV��)RUHVW�6FLHQFH�&HQWHU�RI�
&DWDORQLD��6SDLQ���FROODERUDWHG�WR�DSSO\�D�UHFHQWO\�GHULYHG�DQDO\WLFDO�WHFKQLTXH�WR�XSGDWH�WKH�
FODVVLILFDWLRQ�E\�XVLQJ��������DGGLWLRQDO�SORW�UHFRUGV�IURP�1HZ�=HDODQG¶V�1DWLRQDO�
9HJHWDWLRQ�6XUYH\�'DWDEDQN��196��DQG�WKXV�SURYLGH�FRQVLVWHQF\�ZLWK�WKH�HDUOLHU�HIIRUW�
�'H�&iFHUHV�	�:LVHU��������7KLV�DOORZHG�XV�WR�GHILQH����QHZ�DOOLDQFHV��DOO�KDG�H[WHQWV�
VPDOOHU�WKDQ���������KD�QDWLRQDOO\��DQG�DV�VXFK�ZHUH�PRUH�QDUURZO\�GLVWULEXWHG�WKDQ�DQ\�RI�
WKH�LQLWLDO�DOOLDQFH��:H�ZHUH�DOVR�DEOH�WR�GHILQH����DVVRFLDWLRQV��LQFOXGLQJ�DQ�DVVRFLDWLRQ�
GRPLQDWHG�E\�NDXUL��2XU�UHVXOW�DOVR�LGHQWLILHG�SRUWLRQV�RI�FRPSRVLWLRQDO�DQG�JHRJUDSKLF�
JUDGLHQWV�WKDW�DUH�SRRUO\�GRFXPHQWHG��LQ�SDUWLFXODU�ORZHU�DOWLWXGHV�DQG�VXFFHVVLRQDO�
VKUXEODQGV�DUH�SRRUO\�UHSUHVHQWHG�E\�H[LVWLQJ�GDWD��7KLV�SRLQWV�WR�DQ�XUJHQW�QHHG�WR�EHWWHU�
GRFXPHQW�YHJHWDWLRQ�SDWWHUQV�LQ�WKHVH�DUHDV��
� �
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'XULQJ���������YHJHWDWLRQ�FRPPXQLW\�GDWD�IURP�196�ZHUH�XVHG�WR�LQIRUP�DQ�DVVHVVPHQW�RI�
VXFFHVVLRQ�IURP�VKUXEODQG�WR�IRUHVW�DW�WZR�ORFDWLRQV�RQ�'2&�&RQVHUYDWLRQ�ODQG�±�6HDZDUG�
�.DLNRXUD��DQG�6W�-DPHV�6WDWLRQ��6KUXEODQG�DQG�IRUHVW�FRPPXQLWLHV�ZHUH�PDSSHG�DFFRUGLQJ�
WR�.\RWR�GHILQLWLRQV�RI�IRUHVW�DQG�WKHLU�SRWHQWLDO�IRU�FDUERQ�VHTXHVWUDWLRQ�TXDQWLILHG�WR�DLG�
SROLF\�GHFLVLRQV�E\�'2&�0I(�03,��$�ODUJH�DUHD�RI�ODQG�DW�6W�-DPHV�KDV�WKH�SRWHQWLDO�WR�
UHYHUW�WR�IRUHVW�EXW�KDV�OLPLWDWLRQV�GXH�WR�FOLPDWH�DQG�ORZ�GLYHUVLW\�RI�WUHH�VSHFLHV��ZKLOH�
6HDZDUG�LV�WUHH�VSHFLHV�ULFK��KDV�D�PRUH�EHQLJQ�FOLPDWH��DQG�LV�UHYHUWLQJ�UDSLGO\��
:RRGVFDSH�*DUGHQV�LV�D�SULYDWH�ODQGVFDSLQJ�FRPSDQ\�WKDW�GHVLJQV��EXLOGV�DQG�UHQRYDWHV�
JDUGHQV�DURXQG�'XQHGLQ��KWWS���ZRRGVFDSHJDUGHQV�EORJVSRW�FR�Q]����7KH\�KDYH�EHHQ�
GHYHORSLQJ�D�ZHE�EDVHG�OLVW�RI�QDWLYH�SODQW�VSHFLHV�WKDW�JURZ�QDWXUDOO\�VRXWK�RI�0W�&RRN��7KH�
GDWD�LQ�196�KDYH�VHUYHG�DV�D�PDMRU�UHVRXUFH�IRU�WKLV�HIIRUW���
&RQWUDFWRU�$OLFH�6KDQNV�ZDV�VXSSOLHG�ORFDWLRQ�GDWD�IRU�5\WLGRVSHUPD�PHUXP�DV�D�
EDFNJURXQG�FKHFN�RI�DUHDV�VKH�PD\�KDYH�PLVVHG�XVLQJ�RQO\�KHUEDULXP�UHFRUGV�LQ�D�ILHOG�
VXUYH\�IRU�WKH�GDWD�GHILFLHQW�JUDVV�FRPPLVVLRQHG�E\�WKH�'2&�&DQWHUEXU\�&RQVHUYDQF\��$OLFH�
QRWHG��µ$W�WKDW�WLPH�,�ZDV�VFHSWLFDO�RI�5��PHUXP�UHFRUGV�WKDW�ZHUH�QRW�FRUURERUDWHG�ZLWK�
GHSRVLWHG�VSHFLPHQV��+RZHYHU��VLQFH�WKDW�VXUYH\�,�KDYH�WXUQHG�LW�XS�LQ�SODFHV�RXWVLGH�WKRVH�
UHSUHVHQWHG�E\�KHUEDULXP�UHFRUGV�VR�,�DP�PRUH�LQWHUHVWHG�LQ�WKH�196�UHFRUGV�QRZ�¶�

� t � �

2YHU�UHFHQW�\HDUV�DQ�LQFUHDVLQJ�QXPEHU�RI�RUJDQLVDWLRQV�DUH�SURYLGLQJ�OLQNV�WR�WKH�196�
ZHEVLWH�DV�D�UHVRXUFH�IRU�YHJHWDWLRQ�GDWD��DV�D�SURYLGHU�RI�LQIRUPDWLRQ�RQ�YHJHWDWLRQ�
PRQLWRULQJ��DQG�DV�D�1HZ�=HDODQG�*RYHUQPHQW�FRQVHUYDWLRQ�UHVRXUFH��$V�RI����-XQH������
WKHUH�ZHUH������OLQNV�WR�196�ZHESDJHV�IURP�UHIHUULQJ�SDJHV��2Q�DYHUDJH�����RI�SDJH�YLHZV�
UHVXOWHG�IURP�UHIHUUDOV�IURP�RWKHU�VLWHV��ZKHUHDV�DFFHVV�YLD�VHDUFK�HQJLQHV�PDUJLQDOO\�
UHPDLQV�WKH�PRVW�IUHTXHQW�SDWKZD\�WR�WKH�196�ZHEVLWH��������7KH�UHPDLQGHU�������ZDV�
GLUHFW�WUDIILF��LQGLFDWLQJ�WKDW�IUHTXHQW�XVHUV�ERRNPDUN�WKH�ZHEVLWH��
6RPH�QHZ�DQG�LQWHUHVWLQJ�OLQNV�WR�WKH�196�ZHEVLWH�DQG�GDWDEDVH�LQFOXGH�WKRVH�IURP��
x� 1HZ�=HDODQG�)RUHVW�6XUYH\V�ZKR�SRVW�MRE�DGYHUWLVHPHQWV�IRU�ERWDQLFDO�ILHOGZRUNV�RQ�

1HZ�=HDODQG�&RQVHUYDWLRQ�-REV��ZZZ�FRQMREV�FR�Q]���$IWHU�WKH�VWDWHPHQW�µ)LHOG�
ZRUNHUV�PHDVXUH�QDWLYH�IRUHVW�DQG�VKUXEODQG�XVLQJ�D�VWDQGDUG�SURWRFRO¶�D�OLQN�LV�
SURYLGHG�WR�WKH�SORW�VDPSOLQJ�PDQXDOV�RQ�WKH�196�ZHEVLWH��

x� 7KH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�9HJHWDWLRQ�6FLHQFH��,$96��LV�D�ZRUOGZLGH�XQLRQ�RI�
VFLHQWLVWV�DQG�RWKHUV�LQWHUHVWHG�LQ�WKHRUHWLFDO�DQG�SUDFWLFDO�VWXGLHV�RI�YHJHWDWLRQ��LWV�
FRPSRVLWLRQ�DQG�VWUXFWXUH��KLVWRU\��FODVVLILFDWLRQ��GLVWULEXWLRQ��HFRORJ\��G\QDPLFV��
PDQDJHPHQW�DQG�XVHV�LQ�WKH�ODQGVFDSH��7KH�PDLQ�JRDOV�RI�WKH�,$96�DUH�WR�IDFLOLWDWH�
SHUVRQDO�FRQWDFWV�DPRQJ�YHJHWDWLRQ�VFLHQWLVWV�DOO�RYHU�WKH�ZRUOG�DQG�WR�SURPRWH�
UHVHDUFK�LQ�DOO�DVSHFWV�RI�YHJHWDWLRQ�VFLHQFH�DQG�LWV�DSSOLFDWLRQV��7KH�,$96�ZHEVLWH�
�ZZZ�LDYV�RUJ��SURYLGHV�D�OLQN�WR�YHJHWDWLRQ�GDWDEDVHV�ZRUOGZLGH��LQFOXGLQJ�196��
XQGHU�LWV�UHVRXUFHV�WDE���
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x� 7KH�6DQFWXDULHV�RI�1HZ�=HDODQG�LV�DQ�LQIRUPDO�QHWZRUN�RI�ELRGLYHUVLW\�VDQFWXDULHV�WKDW�
VKDUH�FRPPRQ�JRDOV�DQG�DSSURDFKHV�LQ�WKHLU�HIIRUWV�WR�UHVWRUH�1HZ�=HDODQG¶V�VSHFLDO�
ELRGLYHUVLW\��7KHLU�ZHEVLWH��ZZZ�VDQFWXDULHVQ]�RUJ��DLPV�WR�SURYLGH�FXUUHQW��UHOHYDQW�
DQG�EHVW�SUDFWLFH�LQIRUPDWLRQ�WR�WKRVH�HQJDJHG�LQ�PDQDJLQJ�ELRGLYHUVLW\�VDQFWXDULHV�LQ�
1HZ�=HDODQG�DQG�WR�SURPRWH�WKHVH�VDQFWXDULHV�WR�WKRVH�LQWHUHVWHG�LQ�OHDUQLQJ�KRZ�WKH\�
DUH�FRQWULEXWLQJ�WR�1HZ�=HDODQG�ELRGLYHUVLW\�UHVWRUDWLRQ��RU�ZKR�PD\�ZLVK�WR�YLVLW�
WKHP��$V�VXFK�WKH\�SURYLGH�LQIRUPDWLRQ�RQ�YHJHWDWLRQ�PRQLWRULQJ�DQG�OLQN�WR�WKH�196�
ZHEVLWH��LQ�SDUWLFXODU�WKH�YHJHWDWLRQ�VXUYH\�PDQXDOV�DQG�SORW�VKHHWV��

x� 196�LV�OLVWHG�RQ�:LNLSHGLD¶V�OLVW�RI�QDWLRQDO�YHJHWDWLRQ�FODVVLILFDWLRQ�V\VWHPV��7KLV�
DUWLFOH�LV�ZLWKLQ�WKH�VFRSH�RI�:LNL3URMHFW�3ODQWV��D�FROODERUDWLYH�HIIRUW�WR�LPSURYH�WKH�
FRYHUDJH�RI�SODQWV�DQG�ERWDQ\�RQ�:LNLSHGLD��

)URP���-XO\������WR����-XQH�������WKH�196�ZHEVLWH�ZDV�YLVLWHG������WLPHV��D����LQFUHDVH�
IURP�WKH���������\HDU�������YLVLWV��DQG�WKHUH�ZHUH��������SDJHYLHZV��7KHUH�ZHUH������
XQLTXH�YLVLWRUV�WR�WKH�VLWH��2I�WKH�FXUUHQW�\HDU¶V�KLWV�WKDW�FRXOG�EH�WUDFHG�WR�RULJLQ��WKH�
PDMRULW\�RI�YLVLWV�ZHUH�IURP�1HZ�=HDODQG��������IROORZHG�E\�WKH�86$�&DQDGD�������8.�
�����DQG�$XVWUDOLD�������7KH�ZHEVLWH�ZDV�DOVR�YLVLWHG�E\�SHRSOH�IURP�DQRWKHU����FRXQWULHV��
8QVXUSULVLQJO\�WKH�LQGH[�SDJH�WR�WKH�VLWH�ZDV�YLHZHG�IUHTXHQWO\������RI�DOO�SDJH�YLVLWV���
'HWDLO�DERXW�ILHOG�WHFKQLTXHV��PDQXDOV��DQG�ILHOG�IRUPV�ZHUH�DOVR�SRSXODU������RI�SDJH�
YLVLWV����1RWH�WKDW�IUHTXHQW�XVHUV�RI�196�XVXDOO\�FRQWDFW�WKH�GDWDEDVH�DGPLQLVWUDWRU�GLUHFWO\���
9DULRXV�GRFXPHQWV�DUH�DYDLODEOH�WR�GRZQORDG�IURP�WKH�196�ZHEVLWH�DQG�GXULQJ���������
RYHU������GRFXPHQWV�ZHUH�GRZQORDGHG��WKH�PRVW�SRSXODU�RI�ZKLFK�DUH�OLVWHG�LQ�7DEOH����
7DEOH���1XPEHU�RI�GRFXPHQW�GRZQORDGV�IURP�WKH�196�ZHEVLWH�GXULQJ����������FRPSLOHG�XVLQJ�*RRJOH�
$QDO\WLFV��
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$V�ZLWK�ODVW�\HDU��WKH�PRVW�SRSXODU�LWHPV�GRZQORDGHG�IURP�WKH�ZHEVLWH�ZHUH�WKRVH�DVVRFLDWHG�
ZLWK�WKH�QHZ�196�([SUHVV�WRRO��7KH�DVVRFLDWHG�LWHPV�LQFOXGHG�WKH�196�([SUHVV�WRRO�LWVHOI��
PDQXDOV��QDUUDWHG�3RZHU3RLQW�SUHVHQWDWLRQV��ZRUNVKRS�H[DPSOH�LQVWUXFWLRQV��DQG�H[DPSOH�
SORW�VKHHWV��
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$�WRWDO�RI����UHTXHVWV�IRU�196�GDWD�DQG�PHWDGDWD�ZHUH�PDGH�GXULQJ���������DQG������
GDWDVHWV�ZHUH�VXSSOLHG��)LJXUH��D��E���DQ�����LQFUHDVH�LQ�UHTXHVWV�RYHU����������7KH�
SULQFLSDO�DJHQFLHV�UHTXHVWLQJ�GDWD�DQG�QXPEHU�RI�GDWDVHWV�VXSSOLHG�VLQFH������DUH�VKRZQ�LQ�
)LJXUH��E��7KH�PDMRU�DJHQFLHV�UHTXHVWLQJ�GDWD��'2&��/DQGFDUH�5HVHDUFK��DQG�XQLYHUVLW\�VWDII�
DQG�VWXGHQWV��KDYH�PDGH�VLPLODU�QXPEHUV�RI�UHTXHVWV�RYHU�UHFHQW�\HDUV��

�

�
)LJXUH���5HTXHVWV�IRU�GDWD�IURP�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN�SHU�ILQDQFLDO�\HDU�VLQFH�������
�D��WRWDO�QXPEHU�RI�UHTXHVWV�DQG�IURP�WKUHH�PDMRU�GDWD�XVHUV�DQG��E��QXPEHU�RI�GDWDVHWV�UHTXHVWHG��WRWDO�DQG�
IURP�ILYH�PDMRU�GDWD�XVHUV��
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:LVHU�6��%XUURZV�/�������7KH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�GDWDEDQN��$�UHVRXUFH�IRU�
PDQDJLQJ�YHJHWDWLRQ�SORW�GDWD��,QGLJHQD��1RYHPEHU��

:LVHU�6.��'H�&iFHUHV�0�������8SGDWLQJ�YHJHWDWLRQ�FODVVLILFDWLRQV��DQ�H[DPSOH�ZLWK�1HZ�
=HDODQG
V�ZRRG\�YHJHWDWLRQ��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH��2QOLQH�HDUO\�GRL��
��������M����������������������[�

Z � �

7KH�IROORZLQJ���������SXEOLFDWLRQV�XVHG�GDWD�GHULYHG�IURP�WKH�196�'DWDEDQN��
$QWRQHOOL�$��+XPSKUH\V�$0��/HH�:*��/LQGHU�+3�������$EVHQFH�RI�PDPPDOV�DQG�WKH�

HYROXWLRQ�RI�1HZ�=HDODQG�JUDVVHV��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�%��%LRORJLFDO�
6FLHQFHV����������������±�����>196�GDWD�VRXUFHG�IURP�*%,)@�

%LIILQ�(��%URGULEE�7-��+LOO�56��7KRPDV�3��/RZH�$-�������/HDI�HYROXWLRQ�LQ�6RXWKHUQ�
+HPLVSKHUH�FRQLIHUV�WUDFNV�WKH�DQJLRVSHUP�HFRORJLFDO�UDGLDWLRQ��3URFHHGLQJV�RI�WKH�
5R\DO�6RFLHW\�%��%LRORJLFDO�6FLHQFHV����������������±�����>196�GDWD�VRXUFHG�IURP�
*%,)@�

&DUVZHOO�)(��'RKHUW\�-(��$OOHQ�5%��%ULJQDOO�7KH\HU�0(��5LFKDUGVRQ�6-��:LVHU�6.�������
(IIHFWV�RI�DERYH��DQG�EHORZ�JURXQG�FRPSHWLWLRQ�RQ�VHHGOLQJV�LQ�D�1HZ�=HDODQG�
FRQLIHU�DQJLRVSHUP�IRUHVW��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���������±������

&ODUNVRQ�)0��&ODUNVRQ�%'��*HPPLOO�&(&�������%LRORJLFDO�IORUD�RI�1HZ�=HDODQG�����
3LWWRVSRUXP�FRUQLIROLXP��W ZKLUL�NDUR��FRUQHO�OHDYHG�SLWWRVSRUXP��1HZ�=HDODQG�
-RXUQDO�RI�%RWDQ\��������±�����

&RRPHV�'$��+ROGDZD\�5-��$OOHQ�5%��.REH�5.��/LQHV�(�������$�JHQHUDO�LQWHJUDWLYH�
IUDPHZRUN�IRU�PRGHOOLQJ�ZRRG\�ELRPDVV�SURGXFWLRQ�DQG�FDUERQ�VHTXHVWUDWLRQ�UDWHV�LQ�
IRUHVWV��-RXUQDO�RI�(FRORJ\��������±����

(DVGDOH�7$��$OOHQ�5%��3HOW]HU�'$��+XUVW�-0�������6L]H�GHSHQGHQW�JURZWK�UHVSRQVHV�WR�
FRPSHWLWLRQ�DQG�HQYLURQPHQW�LQ�1RWKRIDJXV�PHQ]LHVLL��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW���������±������

*DOOLHQ�/��'RX]HW�5��3UDWWH�6��=LPPHUPDQQ�1(��7KXLOOHU�:�������,QYDVLYH�VSHFLHV�
GLVWULEXWLRQ�PRGHOV�±�KRZ�YLRODWLQJ�WKH�HTXLOLEULXP�DVVXPSWLRQ�FDQ�FUHDWH�QHZ�
LQVLJKWV��*OREDO�(FRORJ\�DQG�%LRJHRJUDSK\��2QOLQH�HDUO\�GRL����������M������
����������������[��>196�GDWD�VRXUFHG�IURP�*%,)@�

+LMPDQV�5-�������&URVV�YDOLGDWLRQ�RI�VSHFLHV�GLVWULEXWLRQ�PRGHOV��UHPRYLQJ�VSDWLDO�VRUWLQJ�
ELDV�DQG�FDOLEUDWLRQ�ZLWK�D�QXOO�PRGHO��(FRORJ\��������±�����
KWWS���G[�GRL�RUJ�������������������
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+XUVW�-0��$OOHQ�5%��&RRPHV�'$��'XQFDQ�53�������6L]H�VSHFLILF�WUHH�PRUWDOLW\�YDULHV�ZLWK�
QHLJKERXUKRRG�FURZGLQJ�DQG�GLVWXUEDQFH�LQ�D�PRQWDQH�1RWKRIDJXV�IRUHVW��3ORV�21(�
�������H�������

0DVRQ�1:+��&DUVZHOO�)(��2YHUWRQ�-0F&��%ULJJV�&0��+DOO�*0-�������(VWLPDWLRQ�RI�
FXUUHQW�DQG�SRWHQWLDO�FDUERQ�VWRFNV�DQG�.\RWR�FRPSOLDQW�FDUERQ�JDLQ�RQ�FRQVHUYDWLRQ�
ODQG��6FLHQFH�IRU�&RQVHUYDWLRQ������:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ��

0LFKHO�3��2YHUWRQ�-0��0DVRQ�1��+XUVW�-0��/HH�:�������6SHFLHV±HQYLURQPHQW�UHODWLRQVKLSV�
RI�PRVVHV�LQ�1HZ�=HDODQG�LQGLJHQRXV�IRUHVW�DQG�VKUXEODQG�HFRV\VWHPV��3ODQW�(FRORJ\�
��������±������

0RQNV�$��&LHUDDG�(��%XUURZV�/��:DONHU�6��������+LJKHU�UHODWLYH�SHUIRUPDQFH�DW�ORZ�VRLO�
QLWURJHQ�DQG�PRLVWXUH�SUHGLFWV�ILHOG�GLVWULEXWLRQ�RI�QLWURJHQ�IL[LQJ�SODQWV��3ODQW�DQG�
6RLO��2QOLQH�HDUO\�GRL����������V������������������

2¶'RQQHOO�-��*DOODJKHU�59��:LOVRQ�3'��'RZQH\�32��+XJKHV�/��/HLVKPDQ�05�������
,QYDVLRQ�KRWVSRWV�IRU�QRQ�QDWLYH�SODQWV�LQ�$XVWUDOLD�XQGHU�FXUUHQW�DQG�IXWXUH�FOLPDWHV��
*OREDO�&KDQJH�%LRORJ\��������±�����>196�GDWD�VRXUFHG�IURP�*%,)@�

5DPVH\�'6/��)RUV\WK�'0��9HOWPDQ�&-��1LFRO�6-��7RGG�&5��$OOHQ�5%��$OOHQ�:-��
%HOOLQJKDP�3-��5LFKDUGVRQ�6-��-DFREVRQ�&/��%DUNHU�5-�������$Q�DSSUR[LPDWH�
%D\HVLDQ�DOJRULWKP�IRU�WUDLQLQJ�IX]]\�FRJQLWLYH�PDS�PRGHOV�RI�IRUHVW�UHVSRQVHV�WR�GHHU�
FRQWURO�LQ�D�1HZ�=HDODQG�DGDSWLYH�PDQDJHPHQW�H[SHULPHQW��(FRORJLFDO�0RGHOOLQJ������
��±�����

5LFKDUGVRQ�6-��:LOOLDPV�3$��0DVRQ�1:+��%X[WRQ�53��&RXUWQH\�63��5DQFH�%'��&ODUNVRQ�
%5��+RDUH�5-%��6W��-RKQ�0*��:LVHU�6.�������5DUH�VSHFLHV�GULYH�ORFDO�WUDLW�GLYHUVLW\�LQ�
WZR�JHRJUDSKLFDOO\�GLVMXQFW�H[DPSOHV�RI�D�QDWXUDOO\�UDUH�DOSLQH�HFRV\VWHP�LQ�1HZ�
=HDODQG��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH��������±�����

6PDOH�0&��%HUJLQ�'2��6WHZDUG�*$�������7KH�1HZ�=HDODQG�EHHFKHV��HVWDEOLVKPHQW��JURZWK�
DQG�PDQDJHPHQW��1HZ�=HDODQG�,QGLJHQRXV�7UHH�%XOOHWLQ�1R�����5RWRUXD��6FLRQ�����S��

6WRSSV�*��:KLWH�6��&OHPHQWV�'��8SDGK\D\D�0�������7KH�ELRORJ\�RI�&DQDGLDQ�ZHHGV�������
5XPH[�DFHWRVHOOD�/��&DQDGLDQ�-RXUQDO�RI�3ODQW�6FLHQFH���������±������>196�GDWD�
VRXUFHG�IURP�*%,)@�

7D\ORU�6��.XPDU�/��5HLG�1�������,PSDFWV�RI�FOLPDWH�FKDQJH�DQG�ODQG�XVH�RQ�WKH�SRWHQWLDO�
GLVWULEXWLRQ�RI�DQ�LQYDVLYH�ZHHG��D�FDVH�VWXG\�RI�/DQWDQD�FDPDUD�LQ�$XVWUDOLD��:HHG�
5HVHDUFK��2QOLQH�HDUO\�GRL����������M����������������������[�>196�GDWD�VRXUFHG�
IURP�*%,)@�

7D\ORU�6��.XPDU�/��5HLG�1��.ULWLFRV�'-�������&OLPDWH�FKDQJH�DQG�WKH�SRWHQWLDO�GLVWULEXWLRQ�
RI�DQ�LQYDVLYH�VKUXE��/DQWDQD�FDPDUD�/��3/R6�21(�������H�������
GRL���������MRXUQDO�SRQH���������>196�GDWD�VRXUFHG�IURP�*%,)@�

7D\ORU�6+��)UDQNV�3-��+XOPH�63��6SULJJV�(��&KULVWLQ�3$��(GZDUGV�(-��:RRGZDUG�),��
2VERUQH�&3�������3KRWRV\QWKHWLF�SDWKZD\�DQG�HFRORJLFDO�DGDSWDWLRQ�H[SODLQ�VWRPDWDO�
WUDLW�GLYHUVLW\�DPRQJVW�JUDVVHV��1HZ�3K\WRORJLVW���������±�����>196�GDWD�VRXUFHG�
IURP�*%,)@�
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:LVHU�6.��+XUVW�-0��$OOHQ�5%��:ULJKW�()�������1HZ�=HDODQG¶V�IRUHVW�DQG�VKUXEODQG�
FRPPXQLWLHV��D�FODVVLILFDWLRQ�EDVHG�RQ�QDWLRQDO�VDPSOLQJ�RI�DQ���NP�JULG��$SSOLHG�
9HJHWDWLRQ�6FLHQFH��������±�����

:LVHU�6.��6SHQFHU�1��'H�&iFHUDV�0��.OHLNDPS�0��3HHW�5N�������9HJ�;�±�$Q�H[FKDQJH�
VWDQGDUG�IRU�SORW�EDVHG�YHJHWDWLRQ�GDWD��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH��������±�����

:ULJKW�'0��7DQHQW]DS�$-��)ORUHV�2��+XVKHHU�6:��'XQFDQ�53��:LVHU�6.��&RRPHV�'$�
������,PSDFWV�RI�FXOOLQJ�DQG�H[FOXVLRQ�RI�EURZVHUV�RQ�YHJHWDWLRQ�UHFRYHU\�DFURVV�1HZ�
=HDODQG�IRUHVWV��%LRORJLFDO�&RQVHUYDWLRQ��������±����

Z �

.XQVWOHU�*��$OOHQ�5%��&RRPHV�'$��&DQKDP�&'��:ULJKW�()�������6257,(�1=�PRGHO�
GHYHORSPHQW��/LQFROQ��/DQGFDUH�5HVHDUFK���

0LWFKHOO�3DUWQHUVKLSV�������6WURQJPDQ�0LQH�2IIVHW�3URSRVDO��+DELWDW�UHVWRUDWLRQ�LQ�WKH�
5RDULQJ�0HJ�(FRORJLFDO�$UHD��8QSXEOLVKHG�UHSRUW�SUHSDUHG�IRU�6ROLG�(QHUJ\�1HZ�
=HDODQG�E\�0LWFKHOO�3DUWQHUVKLSV��7DNDSXQD�����S����DSSHQGLFHV�

0LWFKHOO�5��7KRPVRQ�0��3HOYLQ�%�������'XQHGLQ�'LVWULFW�(FRV\VWHP�0DSSLQJ�3URMHFW��$�
UHSRUW�SUHSDUHG�IRU�WKH�'XQHGLQ�&LW\�&RXQFLO�SODQQLQJ�WHDP�E\�.XQ]HD�&RQVXOWDQWV��

6PDOH�0&��)LW]JHUDOG�1%�������0RQLWRULQJ�FRQGLWLRQ�RI�IURVW�IODW�KHDWKODQGV��D�UDUH�
HFRV\VWHP�LQ�FHQWUDO�1RUWK�,VODQG��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&������

� � �

5REHUWVRQ�+�������3URJUHVV�DQG�FKDOOHQJHV�LQ�ZHWODQG�UHVWRUDWLRQ��,QVLJKWV�IURP�WKH�$UDZDL�
.DNDULNL�SURJUDPPH��1HZ�=HDODQG�(FRORJLFDO�6RFLHW\�FRQIHUHQFH��5RWRUXD��

:LVHU�6.�������1HZ�=HDODQG¶V�IRUHVW�DQG�VKUXEODQG�FRPPXQLWLHV��D�TXDQWLWDWLYH�
FODVVLILFDWLRQ�EDVHG�RQ�D�QDWLRQDOO\�UHSUHVHQWDWLYH�SORW�QHWZRUN��,QYLWHG�SUHVHQWDWLRQ�DW�
([SDQGLQJ�WKH�0DUNHW�IRU�6XVWDLQDEO\�0DQDJHG�1=�%HHFK�:RUNVKRS��8QLYHUVLW\�RI�
&DQWHUEXU\��&KULVWFKXUFK�����2FWREHU��

:LVHU�6.�������&RQVHUYDWLRQ�SULRULWLHV�IRU�VKLQJOH�EHDFKHV�LQ�1HZ�=HDODQG��)RUHVW�	�%LUG��
6RXWK�&DQWHUEXU\�%UDQFK���0DUFK�0HHWLQJ��7LPDUX��

:\VH�6�������.DXUL��WKH�HFRV\VWHP�HQJLQHHU��1HZ�=HDODQG�(FRORJLFDO�6RFLHW\�FRQIHUHQFH��
5RWRUXD��

d �

:DULQJ�60�������$SSDUHQW�FRPSHWLWLRQ�EHWZHHQ�QDWLYH�DQG�H[RWLF�SODQWV�PHGLDWHG�E\�D�
QDWLYH�LQVHFW�KHUELYRUH��8QSXEOLVKHG�3K'�WKHVLV��/LQFROQ�8QLYHUVLW\��&DQWHUEXU\��1HZ�
=HDODQG��
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=KDQJ�-�������3UHGLFWLRQ�RI�SRWHQWLDO�VXUYLYDO�DUHDV�RI�VPRRWK�FRUGJUDVV��6SDUWLQD�
DOWHUQLIORUD��LQ�&KLQD��8QSXEOLVKHG�06F�WKHVLV��8SSVDOD�8QLYHUVLW\��6ZHGHQ��>196�
GDWD�VRXUFHG�IURP�*%,)@�

K �

3D\WRQ�,-�������0RNLKLQXL�+\GUR�3URSRVDO��WHUUHVWULDO�YHJHWDWLRQ��6WDWHPHQW�RI�HYLGHQFH�RI�
,DQ�-RKQ�3D\WRQ�IRU�0HULGLDQ�(QHUJ\�/WG�����S��

:LVHU�6��µ7KH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN¶��/HFWXUH�JLYHQ�WR�GHJUHH�FRXUVH��(567�
����$GYDQFHG�(QYLURQPHQWDO�0RQLWRULQJ��/LQFROQ�8QLYHUVLW\�����0D\�������

�
�
�
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'7=�3URMHFWV�������������
(DVWHUQ�9ROFDQLF�3ODWHDX��������
+DUSHU�$YRFD�����������
+DUWUHH�)RUHVW�������
+DUWUHH�)RUHVW������
.DZHND�:LOGLQJ�3LQHV�����������
.RNDWDKL�3HUPDQHQW�)RUHVW�3ORWV�������
0RDZKLWX�&136�FDUERQ�VHTXHVWUDWLRQ�VLWH�'¶8UYLOOH�,VODQG������
0W�%DUNHU�:LOGLQJ�3LQHV�������������
1LNDX�9DOOH\��������
2[IRUG�&136�FDUERQ�VHTXHVWUDWLRQ�VLWH����������
3XNDNL�5RVD��������
3XNHWL�)RUHVW��������
5DRXO�,VODQG�:HVW�%LJ������
5XDKLQH�([FORVXUHV���0DURSHD�)RUNV��������
5XDKLQH�([FORVXUHV���0LG�3RKDQJLQD��������
6RXWK�,VODQG�6KRUW�7XVVRFN�*UDVVODQGV�������������
:DLNDUH�.DQXND�6XFFHVVLRQV��������
:DLSDSD�������
:DLWDNL�*UDVVODQG�����������

/ � � � � � � � � �Es^�� � �
� � �Es^�� �

(JPRQW��0RXQW��������
)HVFXH�7XVVRFN�6XUYH\��������
.HWHWDKL��������
/DPELHV�VWUHDP�ZHWODQGV�������
2KRSH�)RUHVW�6FHQLF�5HVHUYH�)RUHVW�+HDOWK�$VVHVVPHQW��)+$���������
2WDJR�3HQLQVXOD�%LRGLYHUVLW\�6XUYH\�������
3HJJLRK��������
3XNHSRWR�)RUHVW��������
3XNHWL�)RUHVW��������
5LYHUVGDOH��������
5RWRHKX��������
7KDU�,PSDFW�6LWH���$UERU�5LIW�������
7KDU�,PSDFW�6LWH���1RUWK�%UDQFK������
7KDU�,PSDFW�6LWH���:K\PSHU������
7KDU�,PSDFW�6LWH���=RUD������
7\UHOO�ELRGLYHUVLW\�PDQDJHPHQW��������
�
��+DUG�FRS\�SORWVKHHWV�RI�WKHVH�SURMHFWV�ZHUH�DUFKLYHG��
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