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&RPSLOHG�E\�+D]HO�%URDGEHQW��3HWHU�%HOOLQJKDP��.HUU\�%DUWRQ��.DUHQ�6FRWW��1LFN�
6SHQFHU�DQG�6XVDQ�:LVHU��/DQGFDUH�5HVHDUFK��/LQFROQ�
�
����1XPEHU�RI�QHZ�UHFRUGV�DFFHVVHG�
�
$�WRWDO�RI����QHZ�GDWD�VHWV�ZHUH�DGGHG�HOHFWURQLFDOO\�WR�196�LQ�����±����WR����-XQH�
������)LJ���D��ZLWK�D�WRWDO�RI������SORWV�DGGHG��)LJ���E����0DMRU�SURYLGHUV�RI�GDWD��)LJ��
�D��DQG�W\SHV�RI�GDWD��)LJ���E��DUH�VKRZQ�RYHU�WKH�SDVW���\HDUV���7KH�LQFUHDVH�LQ�WKH�
WRWDO�QXPEHU�RI�SORWV�DGGHG�RYHU�����±���LV�GXH�SULQFLSDOO\�WR�LQFRUSRUDWLRQ�RI�ODUJH�
QXPEHUV�RI�UHFRQQDLVVDQFH��UHOHYp��SORWV�IURP�SURJUDPPHV�XQGHUWDNHQ�E\�/DQGFDUH�
5HVHDUFK��IXQGHG�PDLQO\�E\�)567�RU�'2&���$�VLJQLILFDQW�LQFOXVLRQ�RI�QHZ�HOHFWURQLF�
GDWD�LV�IURP����SHUPDQHQW�WUDQVHFWV��HDFK�����î����P��HVWDEOLVKHG�LQ�WKH�ODWH�����V�
±�HDUO\�����V�LQ�IRUHVWV�WKURXJKRXW�WKH�FHQWUDO�1RUWK�LVODQG�DQG�PDQ\�UHPHDVXUHG���
±���WLPHV�VLQFH�LQWR�WKH�����V��LQFRUSRUDWLRQ�DV�HOHFWURQLF�GDWD�IXQGHG�E\�7)%,6���
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5DQN�SORWV�
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'HSDUWPHQW�RI�&RQVHUYDWLRQ�
/DQGFDUH�5HVHDUFK�
8QLYHUVLWLHV�
7RWDO�

��
)LJ������$���1XPEHU�RI�GDWD�VHWV�LQFOXGHG�HOHFWURQLFDOO\�LQ�WKH�1DWLRQDO�9HJHWDWLRQ�
6XUYH\�GDWDEDQN�SHU�\HDU�IRU�WKH�SDVW�ILYH�\HDUV��WRWDO�DQG�IURP�WZR�PDMRU�GDWD�
XVHUV����%���1XPEHU�RI�YHJHWDWLRQ�SORWV�LQFOXGHG�HOHFWURQLFDOO\�LQ�WKH�1DWLRQDO�
9HJHWDWLRQ�6XUYH\�GDWDEDQN�SHU�\HDU�IRU�WKH�SDVW�ILYH�\HDUV��WRWDO�DQG�RI�IRXU�PDMRU�
GDWD�W\SHV��



�
6LQFH�2FWREHU������LW�KDV�EHHQ�6WDQGDUG�2SHUDWLQJ�3URFHGXUH�LQ�WKH�'HSDUWPHQW�RI�
&RQVHUYDWLRQ�IRU�196�WR�EH�WKH�UHSRVLWRU\�IRU�DOO�VWDQGDUG�YHJHWDWLRQ�GDWD�FROOHFWHG�
E\�WKH�'HSDUWPHQW��KHQFH�WKHUH�LV�D�VWHDG\�DGGLWLRQ�IURP�ILHOG�VXUYH\V���7KH�WRWDO�
QXPEHU�RI�GDWD�VHWV�IURP�WKH�'HSDUWPHQW�DGGHG�GXULQJ�����±���ZDV�OHVV�WKDQ�LQ�
����±���EHFDXVH�ODVW�\HDU�D�ODUJH�DPRXQW�RI�EDFNORJ�GDWD�ZDV�DGGHG��IXQGHG�E\�
7)%,6��±�D�SURFHVV�QRZ�FRPSOHWH��
�
$OO�WKH�GDWD�FROOHFWHG�XQGHU�WKH�DXVSLFHV�RI�WKH�1HZ�=HDODQG�&DUERQ�0RQLWRULQJ�
6\VWHP��1=&06��LV�QRZ�DUFKLYHG�LQ�196���7KH�SULPDU\�IRFXV�RI�WKH�1=&06�LV�WR�
PRQLWRU�FDUERQ�VHTXHVWUDWLRQ�UDWHV��EXW�SODQW�ELRGLYHUVLW\�LQIRUPDWLRQ�LV�DOVR�
FROOHFWHG���3HUPDQHQW�SORWV�ZHUH�HVWDEOLVKHG�RQ�DQ���NP��JULG�DFURVV�WKH�DUHDV�
PDSSHG�DV�LQGLJHQRXV�IRUHVW�������PLOOLRQ�KHFWDUHV��DQG�VKUXEODQG�������PLOOLRQ�
KHFWDUH��E\�WKH���������YHUVLRQ�RI�WKH�/DQG�&RYHU�'DWDEDVH��/&'%�����:KHUH�SUH�
H[LVWLQJ�SORWV�RFFXUUHG�ZLWKLQ���NP�RI�D�JULG�SRLQW��WKH\�ZHUH�XVHG�WR�PDNH�PD[LPXP�
XVH�RI�SUHYLRXV�HIIRUWV����
�
��� 6LJQLILFDQW�UHYLVLRQV�RI�GDWD�
�
:H�KDYH�EDFN�FRUUHFWHG�WUHH�WDJV�LQ�a����196�SHUPDQHQW�SORWV�WR�PDWFK�WKH�
LGHQWLILHUV�XVHG�ZKHQ�WKH\�ZHUH�UHPHDVXUHG�DV�SDUW�RI�WKH�1DWLRQDO�&DUERQ�
0RQLWRULQJ�6\VWHP���7KLV�ZLOO�DOORZ�ORQJLWXGLQDO�DVVHVVPHQWV�RI�WUHH�JURZWK�DQG�
PRUWDOLW\�DQG�KRZ�WKH\�DIIHFW�FDUERQ�VWRUDJH�WR�EH�DVVHVVHG��
�
:H�KDYH�FRQWLQXHG�WR�LGHQWLI\�DQG�FRUUHFW�HUURUV�LQ�UHFRUGLQJ�RI�WDJV��VSHFLHV��DQG�
WUHH�GLDPHWHUV�DQG�DGG�VXESORW�LQIRUPDWLRQ�WR�SHUPDQHQW�IRUHVW�SORW�GDWD���7KLV�ZRUN�
EXLOGV�RQ�DQ�LQLWLDWLYH�EHJXQ�LQ�����±����D�WKUHH�\HDU�SURMHFW�µ7HVWV�RI�FRPSHWLWLRQ�
WKHRU\�LQ�IRUHVWV�XVLQJ�QHLJKERXUKRRG�PRGHOOLQJµ��IXQGHG�E\�WKH�1DWLRQDO�
(QYLURQPHQWDO�5HVHDUFK�&RXQFLO��1(5&��RI�WKH�8QLWHG�.LQJGRP�DQG�/DQGFDUH�
5HVHDUFK��
�
��� 0DLQWHQDQFH�DQG�GHYHORSPHQW�DFWLYLWLHV�
�
$�VRIWZDUH�WRRO�WR�DOORZ�GDWD�HQWU\�DQG�YDOLGDWLRQ�RI�ORFDOO\�KHOG�GDWDVHWV�KDV�EHHQ�
GHYHORSHG��WHVWHG�E\�/&5�DQG�'2&�VWDII�DQG�LV�QRZ�DYDLODEOH�RQ�WKH�196�ZHEVLWH�
KWWS���QYV�ODQGFDUHUHVHDUFK�FR�Q]�DV�WKH�XSSHUPRVW�LWHP�LQ�WKH�³:KDW¶V�QHZ´�VHFWLRQ�
DV�³196�OLWH�WRRO´���7KH�OLQNHG�ZHE�SDJH�FRQWDLQV�D�GHVFULSWLRQ�RI�WKH�VRIWZDUH�DQG�LWV�
EHQHILWV��D�OLQN�WR�WKH�XVHU�PDQXDO��D�OLQN�WR�DOORZ�XVHUV�WR�GRZQORDG�WKH�VRIWZDUH��
DQG�D�OLQN�WR�XSORDG�GDWD�FDSWXUHG�XVLQJ�WKH�VRIWZDUH�LQWR�WKH�196�GDWDEDQN��
196�/LWH�LV�D�SXUSRVH�EXLOW�:LQGRZV�WRRO�IRU�HQWHULQJ�YHJHWDWLRQ�GDWD�FRPSDWLEOH�ZLWK�
WKH�196�GDWDEDQN�DQG�DFFHSWV�GDWD�FROOHFWHG�XVLQJ�WKH�196�VWDQGDUG�IRUHVW�
PRQLWRULQJ��L�H��SHUPDQHQW����P�î����P�SORWV��DQG�YHJHWDWLRQ�LQYHQWRU\��L�H��UHOHYp�RU�
UHFFH�SORW��PHWKRGV���
�
��� :HE�VWDWLVWLFV�
�
)URP���-XO\������WR����-XQH�������WKH�196�ZHE�VLWH�
�KWWS���QYV�ODQGFDUHUHVHDUFK�FR�Q]��ZDV�KLW�����������WLPHV���7KLV�ZDV�D������
GHFUHDVH�FRPSDUHG�ZLWK�WKH�QXPEHU�RI�WLPHV�WKH�ZHE�VLWH�ZDV�KLW�WKH�SUHYLRXV�\HDU�
EXW�WKLV�LV�EHVW�VHHQ�DV�VLPLODU�XVH�RYHU�WKH�SDVW�WZR�\HDUV�FRPSDUHG�ZLWK�PXFK�
ORZHU�OHYHOV�SUHYLRXVO\��L�H���LQ�����±���WKH�ZHE�VLWH�ZDV�KLW���������WLPHV����2I�WKH�
FXUUHQW�\HDU¶V�KLWV�WKDW�FRXOG�EH�WUDFHG�WR�RULJLQ����������ZHUH�IURP�1HZ�=HDODQG���
�������ZHUH�IURP�1RUWK�$PHULFD�DQG����������ZHUH�IURP�(XURSH���9DULRXV�
GRFXPHQWV�DUH�DYDLODEOH�WR�GRZQORDG�IURP�WKH�196�ZHE�VLWH�DQG�GXULQJ�����±���
�������GRFXPHQWV��OLVWHG�LQ�7DEOH����ZHUH�GRZQORDGHG��



�
7DEOH����1XPEHU�RI�GRZQORDGV�RI�GRFXPHQWV�DYDLODEOH�RQ�WKH�196�ZHE�VLWH�GXULQJ�
����±�����FRPSLOHG�XVLQJ�)XQQHO�:HE���
�
'RFXPHQW� 1XPEHU�RI�

GRZQORDGV�
*UDVVODQG�VXUYH\�PDQXDO� �������
5HFRQQDLVVDQFH�SORW�PDQXDO��� �������
)RUHVW�SHUPDQHQW�SORW�PDQXDO��� �������
)LHOG�JXLGH�WR�XVH�RI�*36� ������
0DLQWDLQLQJ�ELRGLYHUVLW\�LQIRUPDWLRQ��:LVHU�HW�DO��������
1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��
�

������

$Q�DVVHVVPHQW�RI�WKH�TXDOLW\�RI�GDWD�VWRUHG�LQ�WKH�
1DWLRQDO�9HJHWDWLRQ�6XUYH\�GDWDEDVH��UHSULQW�RI�/DQGFDUH�
5HVHDUFK�FRQWUDFW�UHSRUW��
�

������

5HFRQQDLVVDQFH�SORW�SUR�IRUPD�GDWD�VKHHW��� ������
)RUHVW�WUHH�GLDPHWHU�SORW�SUR�IRUPD�GDWD�
VKHHW�QYVVWHPGLDP�������DQG�VWHPGLDP��������
��

����

)RUHVW�VHHGOLQJ�SORW�SUR�IRUPD�GDWD�VKHHW��� ������
�
��&RPELQHG�WRWDO�IRU�SUHYLRXV�DQG�XSGDWHG��������PDQXDOV��
�
$�PDMRU�SRLQW�RI�HQWU\�IRU�REWDLQLQJ�LQIRUPDWLRQ�DQG�GDWD�VWRUHG�LQ�196�LV�E\�PHDQV�
RI�WKH�*%,)��*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��ZHEVLWH���,Q�SDUWLFXODU��WKLV�SRUWDO�
DOORZV�XVHUV�WR�REWDLQ�LQIRUPDWLRQ�RQ�WKH�VSDWLDO�RFFXUUHQFH�RI�WD[D���%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��XVLQJ�WKH�*%,)�ZHEVLWH���,Q�WKH�VDPH�SHULRG��WKHUH�ZHUH�
����XVHV�RI�LQWHUDFWLYH�PDS�VLWHV�RI�196�GDWD��VSHFLHV�RFFXUUHQFHV�ZLWKLQ�SORW�EDVHG�
UHFRUGV��WKURXJK�WKH�*%,)�ZHEVLWH��PRQWKO\�GRZQORDGV�UDQJHG�IURP����WR����SHU�
PRQWK���
�
$Q�LQFUHDVLQJ�QXPEHU�RI�RUJDQLVDWLRQV�DUH�QRZ�SURYLGLQJ�OLQNV�WR�WKH�196�ZHEVLWH�DV�
D�UHVRXUFH�IRU�YHJHWDWLRQ�GDWD��DV�D�SURYLGHU�RI�LQIRUPDWLRQ�RQ�YHJHWDWLRQ�PRQLWRULQJ��
DQG�DV�D�1=�JRYHUQPHQW�FRQVHUYDWLRQ�UHVRXUFH���7KHVH�LQFOXGH�OLEUDULHV��H�J��/LQFROQ�
8QLYHUVLW\��DQG�1*2V��H�J��:HVW�&RDVW�%OXH�3HQJXLQ�7UXVW��6DQFWXDULHV�RI�1=��
5R\DO�)RUHVW�DQG�%LUG�3URWHFWLRQ�6RFLHW\����
�
��� 'DWD�VKDULQJ�DJUHHPHQWV�DQG�GDWD�H[FKDQJH�
�
7ZHQW\�WKUHH�/DQGFDUH�5HVHDUFK�VXUYH\V�ZLOO�EH�PLJUDWHG�IURP�DFFHVV�OHYHO���
�DSSURYDO�UHTXLUHG�EHIRUH�GLVWULEXWLRQ��WR�DFFHVV�OHYHO����SXEOLF�GRPDLQ��LQ�-XO\�������
7KLV�LV�WKH�ILUVW�VWDJH�RI�D�SURFHVV�WR�FRQWDFW�DOO�OHYHO���GDWDVHW�RZQHUV�WR�UHYLHZ�DQG�
XSGDWH�FRQWDFW�DQG�DFFHVV�GHWDLOV��
�
$V�D�UHVXOW�RI�RXU�$SULO������ZRUNVKRS�LQ�WKH�86$��WZR�GUDIW�YHJHWDWLRQ�GDWD�
H[FKDQJH�VFKHPD�ZHUH�SURGXFHG�E\�ZRUNVKRS�SDUWLFLSDQWV��0DUWLQ�.OHLNDPS�DQG�
0LTXHO�&DFHUDV�LQ�2FWREHU�������:H�VSRQVRUHG�D�IROORZ�XS�ZRUNVKRS�WKLV�\HDU�



ZKHUH�D�GUDIW�H[FKDQJH�VFKHPD�ZDV�ILQDOLVHG���7KLV�ZLOO�EH�SUHVHQWHG�DW�D�PHHWLQJ�LQ�
2FWREHU������RI�%LRGLYHUVLW\�,QIRUPDWLRQ�6WDQGDUGV��7':*���DQ�LQWHUQDWLRQDO�QRW�IRU�
SURILW�JURXS�WKDW�GHYHORSV�VWDQGDUGV�DQG�SURWRFROV�IRU�VKDULQJ�ELRGLYHUVLW\�GDWD��
�
��� %XON�GDWD�UHTXHVWV�
�
$�WRWDO�RI����UHTXHVWV�IRU�196�GDWD�DQG�PHWDGDWD�ZHUH�PDGH�GXULQJ�����±����)LJ��
�D��DQG�D�WRWDO�RI������GDWD�VHWV�ZHUH�VXSSOLHG��)LJ���E���DQ�����LQFUHDVH�RYHU�
����±�����7KH�SULQFLSDO�DJHQFLHV�IURP�ZKLFK�WKHUH�ZHUH�UHTXHVWV�IRU�GDWD��)LJ���D��
DQG�QXPEHU�RI�GDWD�VHWV�VXSSOLHG��)LJ���E��DUH�VKRZQ�RYHU�WKH�SDVW���\HDUV���7KH�
PDMRU�DJHQFLHV�UHTXHVWLQJ�GDWD��'HSDUWPHQW�RI�&RQVHUYDWLRQ��/DQGFDUH�5HVHDUFK��
DQG�XQLYHUVLW\�VWDII�DQG�VWXGHQWV��KDYH�PDGH�VLPLODU�QXPEHUV�RI�UHTXHVWV�RYHU�UHFHQW�
\HDUV��
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'HSDUWPHQW�RI�&RQVHUYDWLRQ
/DQGFDUH�5HVHDUFK
8QLYHUVLW\�VWDII�DQG�VWXGHQWV
0LQLVWU\�IRU�WKH�(QYLURQPHQW�
7HUULWRULDO�ORFDO�DXWKRULWLHV�
7RWDO

%

��
)LJ������$���1XPEHU�RI�UHTXHVWV�IRU�GDWD�IURP�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�
GDWDEDQN�SHU�\HDU�IRU�WKH�SDVW�ILYH�\HDUV��WRWDO�DQG�IURP�WKUHH�PDMRU�GDWD�XVHUV����%���
1XPEHU�RI�UHTXHVWV�IRU�GDWD�IURP�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�GDWDEDQN�SHU�\HDU�
IRU�WKH�SDVW�ILYH�\HDUV��WRWDO�DQG�IURP�ILYH�PDMRU�GDWD�XVHUV��



�
%XON�GDWD�UHTXHVWV�KDYH�LQFUHDVLQJO\�EHFRPH�D�IHDWXUH�RI�196�XVH�RYHU�WKH�SDVW�
WKUHH�\HDUV���7KH�0I(�PDGH�EXON�GDWD�UHTXHVWV�GXULQJ�����±����)LJ���E��WR�SURYLGH�
LQIRUPDWLRQ�RQ�KLVWRULF�FKDQJH�LQ�IRUHVWV�WR�VXSSRUW�GDWD�IURP�WKH�&DUERQ�0RQLWRULQJ�
6\VWHP���/DUJH�GDWD�UHTXHVWV�GXULQJ�����±���LQFOXGHG�SHUPDQHQW�IRUHVW�SORW�GDWD��
UHTXHVWHG�E\�VWDII�RI�/DQGFDUH�5HVHDUFK�WR��
•� VXSSRUW�DVSHFWV�RI�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ¶V�³,QYHQWRU\�DQG�0RQLWRULQJ´�

SURMHFW��
•� DVVLVW�WKH�LQYHVWLJDWLRQ�³'RHV�HQYLURQPHQWDO�UHSUHVHQWDWLRQ�LQGLFDWH�VSHFLHV�

VHFXULW\"´��&URVV�GHSDUWPHQWDO�5HVHDUFK�3RRO�3URMHFW�����DGPLQLVWHUHG�E\�WKH�
'HSDUWPHQW�RI�&RQVHUYDWLRQ���

�
��� 3XEOLFDWLRQV�GLUHFWO\�DVVRFLDWHG�ZLWK�WKH�196�GDWDEDQN�
�
7ZR�NH\�SXEOLFDWLRQV�DVVRFLDWHG�ZLWK�WKH�196�GDWDEDQN��SURGXFWLRQ�RI�ZKLFK�ZDV�
IXQGHG�E\�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��ZHUH�XSGDWHG�PDQXDOV�IRU�VWDQGDUG�
FROOHFWLRQ�RI�YHJHWDWLRQ�GDWD���%RWK�DUH�DYDLODEOH�DV�ERXQG�YROXPHV�RQ�ZDWHUSURRI�
SDSHU�VXLWDEOH�IRU�XVH�LQ�ILHOG�FRQGLWLRQV�DQG�DV�GRFXPHQWV�WR�GRZQORDG�RQ�WKH�196�
ZHE�VLWH�DQG�VXSSODQW�SUHYLRXV�YHUVLRQV��
�
+XUVW�-0��$OOHQ�5%���������7KH�5HFFH�PHWKRG�IRU�GHVFULELQJ�1HZ�=HDODQG�

YHJHWDWLRQ�±�ILHOG�SURWRFROV���/DQGFDUH�5HVHDUFK��/LQFROQ��
+XUVW�-0��$OOHQ�5%���������$�SHUPDQHQW�SORW�PHWKRG�IRU�PRQLWRULQJ�LQGLJHQRXV�

IRUHVWV�±�ILHOG�SURWRFROV���/DQGFDUH�5HVHDUFK��/LQFROQ��
�
7KH�IROORZLQJ�SXEOLFDWLRQV�GXULQJ�����±���XVHG�GDWD�GHULYHG�IURP�WKH�196�
GDWDEDQN��
�
'HOPLJOLR�&���������7KH�LQFLGHQFH�DQG�SK\ORJHQHWLF�DQDO\VLV�RI�YLUXVHV�LQIHFWLQJ�1HZ�

=HDODQG
V�QDWLYH�JUDVVHV���3K'�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��
'RGG��0%��3RZHU��,/��������5HFRYHU\�RI�WDZD�GRPLQDWHG�IRUHVW�IUDJPHQWV�LQ�WKH�

5RWRUXD�%DVLQ��1HZ�=HDODQG��DIWHU�FHVVDWLRQ�RI�OLYHVWRFN�JUD]LQJ��(FRORJLFDO�
0DQDJHPHQW�DQG�5HVWRUDWLRQ�������±�����

*UDYXHU�.��6XOOLYDQ�--��:LOOLDPV�3$��'XQFDQ�53���������6WURQJ�KXPDQ�DVVRFLDWLRQ�
ZLWK�SODQW�LQYDVLRQ�VXFFHVV�IRU�7ULIROLXP�LQWURGXFWLRQV�WR�1HZ�=HDODQG���
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�86$����������±
������

3KLOOLSV��6-��'XGLN��0��������0RGHOLQJ�RI�VSHFLHV�GLVWULEXWLRQV�ZLWK�0D[HQW��QHZ�
H[WHQVLRQV�DQG�D�FRPSUHKHQVLYH�HYDOXDWLRQ��(FRJUDSK\��������±�����

5XVVR�6(��:LVHU�6.��&RRPHV�'$���������*URZWK�VL]H�VFDOLQJ�UHODWLRQVKLSV�RI�ZRRG\�
SODQW�VSHFLHV�GLIIHU�IURP�SUHGLFWLRQV�RI�WKH�0HWDEROLF�(FRORJ\�0RGHO���(FRORJ\�
/HWWHUV��������±�����

:DONHU��6��3ULFH��5��6WHSKHQV��577���������$Q�LQGH[�RI�ULVN�DV�D�PHDVXUH�RI�
ELRGLYHUVLW\�FRQVHUYDWLRQ�DFKLHYHG�WKURXJK�ODQG�UHIRUP��&RQVHUYDWLRQ�%LRORJ\�
������±����

:DUGOH�'$��%HOOLQJKDP�3-��)XNDPL�7��0XOGHU�&3+���������3URPRWLRQ�RI�HFRV\VWHP�
FDUERQ�VHTXHVWUDWLRQ�E\�LQYDVLYH�SUHGDWRUV���%LRORJ\�/HWWHUV�������±�����

:DUGOH�'$��:LVHU�6.��$OOHQ�5%��'RKHUW\�-(��%RQQHU�.,��:LOOLDPVRQ�:0���������
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\HDUV�LQ�D�1HZ�=HDODQG�WHPSHUDWH�UDLQIRUHVW���(FRORJ\���������±��������

:DUGOH�'$��:LVHU�6.��$OOHQ�5%��'RKHUW\�-���������(FRORJLFDO�LPSDFW�RI�VLQJOH�WUHH�
UHPRYDO�LQ�QDWLYH�IRUHVW���,QGLJHQD�1RYHPEHU�LVVXH��
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:LVHU�6.��%X[WRQ�53���������&RQWH[W�PDWWHUV���PDWUL[�YHJHWDWLRQ�LQIOXHQFHV�QDWLYH�
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DSSURDFK��

•� &KDQJHV�LQ�VL]H�FODVV�VWUXFWXUH�RI�VHOHFWHG�LQGLJHQRXV�GRPLQDQWV�LQ�SDUWLFXODU�
SODFHV�ZLWKLQ�IRUHVWV�RQ�FRQVHUYDWLRQ�ODQG��

•� &KDQJHV�LQ�UHSUHVHQWDWLRQ�RI�VSHFLILF�VSHFLHV�RU�IXQFWLRQDO�JURXSV�LQ�
SDUWLFXODU�SODFHV�ZLWKLQ�IRUHVWV�RQ�FRQVHUYDWLRQ�ODQG��
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7KLV�GHPRQVWUDWHG�WKDW�ZKHUH�FRQVLVWHQW�QDWLRQDO�GDWD�FROOHFWLRQ�VWDQGDUGV�ZHUH�
DSSOLHG��DOO�GDWD�ZHUH�VRXUFHG�IURP�196���ERWK�LQGLFDWRUV�FDQ�GHOLYHU�XVHIXO�
LQIRUPDWLRQ�DQG�UHSRUW�RQ�WKH�FXUUHQW�VWDWXV�DQG�WUHQGV�LQ�QDWLYH�IRUHVWV�DW�ORFDO�DQG�
QDWLRQDO�VFDOHV���,Q�'2&¶V�����±���6WDWHPHQW�RI�&RUSRUDWH�LQWHQW�WKH\�SODQ�WR�
LPSOHPHQW�WKLV�ZRUN�WR�SUHVHQW�WUHQGV�LQ�WKH�PDNH�XS�RI�IRUHVWV��ZKLFK�FDQ�VKRZ�WKH�
LQIOXHQFH�WKDW�SHVWV�KDYH���H�J���SUHYHQWLQJ�WKH�JURZWK�RI�SDODWDEOH��E\�FRQWLQXLQJ�WR�
LPSURYH�LWV�DELOLW\�WR�UHSRUW�RQ�FKDQJHV�LQ�WKH�VL]H�FODVV�VWUXFWXUH�RI�IRUHVWV�DQG�
UHSUHVHQWDWLRQ�RI�VSHFLILF�VSHFLHV�RU�IXQFWLRQDO�JURXSV��VXFK�DV�VSHFLHV�SUHIHUUHG�E\�
GHHU�DQG�SRVVXPV��XVLQJ�LQIRUPDWLRQ�GUDZQ�IURP�WKH�196�GDWDEDQN��
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��� 2WKHU�VLJQLILFDQW�GHYHORSPHQWV�
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&RPPLWWHH��LQ�UHFRPPHQGLQJ�WKH�SURMHFW�EH�DSSURYHG��H[SUHVVHG�WKH�YLHZ�WKDW�WKH�
SUHYLRXVO\�IXQGHG�8VHU�1HHGV�5HSRUW�����������SURYLGHG�FOHDU�FRQILUPDWLRQ�RI�VHFWRU�
HQJDJHPHQW�LQYROYHPHQW�DQG�UDWLRQDOH�IRU�WKH�SURMHFW¶V�SULRULW\���:KLOH�WKLV�SUHFXUVRU�
UHSRUW�QHFHVVLWDWHG�D�PRGHUDWH�LQYHVWPHQW�����������E\�WKH�7)%,6�3URJUDPPH�DQG�
GLG�PHDQ�D�WLPH�ODJ�EHIRUH�LPSOHPHQWDWLRQ��LW�KDV�SURYLGHG�/DQGFDUH�5HVHDUFK�ZLWK�
D�FOHDU��SDWKZD\��WR�IROORZ�DQG�WKH�7)%,6�3URJUDPPH�WKH�FRQILGHQFH�WKDW�WKH�
LQYHVWPHQW�LV�ERWK�D�SULRULW\�DQG�ZHOO�WKRXJKW�WKURXJK���$V�D�FRQVHTXHQFH��7)%,6�KDV�
DGRSWHG�WKLV�WZR�VWDJH�DSSURDFK�IRU�IXWXUH�ODUJH�SURMHFWV�DQG�WKLV�ZLOO�EH�VWURQJO\�
IHDWXUHG�LQ�WKH�UHYLVHG�7)%,6�VWUDWHJ\�GRFXPHQW�ZKLFK�LV�DERXW�WR�EH�UHOHDVHG��
�
7ZR�LPSRUWDQW�QHZ�GDWDEDVHV�KDYH�EHHQ�PRGHOOHG�RQ�WKH�GDWDEDVH�V\VWHP�XVHG�IRU�
196���7KH�ILUVW�LV�WKH�1HZ�=HDODQG�3ROOHQ�GDWDEDVH��EHLQJ�GHYHORSHG�E\�/DQGFDUH�
5HVHDUFK�WKDW�ZLOO�KROG�GDWD�IURP�SROOHQ�FRUHV�WDNHQ�WKURXJKRXW�1HZ�=HDODQG���
%HFDXVH�LW�LV�EDVHG�RQ�WKH�196�PRGHOOHG��GDWD�RQ�SDVW�DQG�FXUUHQW�GLVWULEXWLRQV�RI�
SODQWV�LQ�1=�ZLOO�EH�DEOH�WR�EH�UHDGLO\�FRPSDUHG���7KH�VHFRQG�LV�'2&¶V�PHWDGDWD�
V\VWHP�IRU�DOO�RI�WKHLU�ELRGLYHUVLW\�LQYHQWRU\�DQG�PRQLWRULQJ�SURMHFWV���7KLV�ZDV�MRLQWO\�
GHYHORSHG�E\�/&5�DQG�'2&��IXQGHG�E\�7)%,6��EDVHG�RQ�WKH�PHWDGDWD�V\VWHP�
GHYHORSHG�IRU�196�GDWDEDVH��
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196�GDWD�ZDV�XVHG�IRU�FRPSDUDWLYH�DQDO\VHV�E\�DQ�LQWHUQDWLRQDO�ZRUNLQJ�JURXS�����
VFLHQWLVWV�IURP���FRXQWULHV��DW�WKH��86��1DWLRQDO�&HQWHU�IRU�(FRORJLFDO�$QDO\VLV�DQG�
6\QWKHVLV��1&($6��LQYHVWLJDWLQJ�WKH�XVH�RI�SUHVHQFH�RQO\�GDWD�LQ�SUHGLFWLQJ�VSHFLHV�
GLVWULEXWLRQV���3ODQW�GLVWULEXWLRQV�IURP�WKH�196�GDWDEDVH�ZHUH�FRPELQHG�ZLWK�SODQW�
UHFRUGV�IURP�WKH�$OODQ�KHUEDULXP�WR�SURYLGH�RQH�RI�WKH�VL[�UHJLRQDO�GDWDVHWV�XVHG�LQ�
WKLV�LQWHUQDWLRQDO�FRPSDULVRQ���7KH�196�GDWD�ZDV�UHFRJQLVHG�DV�RQH�RI�WKH�EHVW�
LQWHUQDWLRQDO�GDWDVHWV�IRU�LQYHVWLJDWLQJ�SODQW�GLVWULEXWLRQV��
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,Q�$XJXVW�������ZH�KRVWHG�D�GHOHJDWLRQ�IURP�WKH�7KDL�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�
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YHU\�LQWHUHVWHG�LQ�ELRGLYHUVLW\�PDQDJHPHQW�V\VWHPV��VR�YLVLWHG�/DQGFDUH�WR�JHW�D�
EHWWHU�XQGHUVWDQGLQJ�RI�RXU�V\VWHPV�ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�196�GDWDEDQN��
$IWHU�WKH�YLVLW��WKH�GHOHJDWLRQ�DFNQRZOHGJHG�WKDW�1=�KDV�GHYHORSHG�VRPH�H[FHOOHQW�
V\VWHPV�WR�PDQDJH�ELRGLYHUVLW\�LQIRUPDWLRQ�DQG�SODQ�WR�LGHQWLI\�VSHFLILF�DUHDV�WKH\�
DUH�NHHQ�WR�SXUVXH�FROODERUDWLYHO\�LQ�WKH�IXWXUH��
�
:H�JDYH�D�SUHVHQWDWLRQ�DERXW�WKH�196�GDWDEDQN�WR�WKH�$RUDNL�&RQVHUYDWLRQ�%RDUG�
LQ�-XQH�������
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&KDWKDP�,G�±�7XNX�%XVK�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
&RURPDQGHO�([FORVXUHV�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
&RURPDQGHO�([FORVXUHV�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
&RURPDQGHO�3HQLQVXOD�3URMHFW�����±������'LDPHWHU��XQGHUVWRUH\��UHFFH�
&UDLJLHEXUQ�������'LDPHWHU�
'HQVH�3RGRFDUS�+DELWDW�&ODVVLILFDWLRQ�����±����'LDPHWHU��UHFFH�
'LDGHP�DQG�2WHPDWDWD�*UDVVODQGV��:DLWDNL�%DVLQ��������0HWDGDWD�
(DVWHUQ�:DLWDNL�*UDVVODQG�����±����0HWDGDWD�
(EH[�±�+LQHZDL�������'LDPHWHU��UHFFH�
(EH[�±�1RUVHZRRG�������'LDPHWHU��UHFFH�
(EH[�$XGLW�±�&RDWEULGJH�������'LDPHWHU��UHFFH�
(EH[�$XGLW�±�&RQZD\�������'LDPHWHU��UHFFH�
(EH[�$XGLW�±�.DNDULNL�������5HFFH�
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(EH[�$XGLW�±�/RQJVSXU�������5HFFH�
+DUSHU�$YRFD�������8QGHUVWRUH\��UHFFH�
+DZNGXQ�31$3�VXUYH\�������5HFFH�
+LKLWDKL�)RUHVW�6DQFWXDU\�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
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0RWXRDSD�3HQLQVXOD�:DLQXLD�&ODUNL�6XUYH\�������5HFFH�
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0XUFKLVRQ�0WV�([FO�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
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5RFN\�+LOOV�DQG�5HZD�%XVK�������'LDPHWHU��XQGHUVWRUH\��UHFFH�
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