
196�$118$/�5(3257�)25�7+(���������<($5�
�
&RPSLOHG�E\�+DPLVK�0DXOH��6XVDQ�:LVHU��+D]HO�%URDGEHQW��1LFN�6SHQFHU��6KLUOH\�
9LFNHUV��6DUDK�5LFKDUGVRQ�	�/DUU\�%XUURZV��/DQGFDUH�5HVHDUFK��/LQFROQ�
�

��� 1XPEHU�RI�QHZ�UHFRUGV�DUFKLYHG�LQ�196�
�
$�WRWDO�RI����QHZ�GDWDVHWV�ZHUH�DGGHG�HOHFWURQLFDOO\�WR�196�LQ����������\HDU�WR�
���-XQH�������)LJ���D�	�$SSHQGL[����ZLWK�D�WRWDO�RI�������SORWV�DGGHG��)LJ���E���,Q�
DGGLWLRQ��KDUGFRSLHV�RI�SORW�GDWD�VKHHWV�ZHUH�DUFKLYHG�IRU����GDWDVHWV��$SSHQGL[�����
0DMRU�SURYLGHUV�RI�GDWD�DQG�W\SHV�RI�GDWD�VLQFH������DUH�VKRZQ�LQ�)LJ�����7KH�OHYHO�RI�
QHZ�GDWD�DUFKLYHG�LQ�196�LQ�WKH�SDVW�\HDU�ZDV�WKH�ORZHVW�VLQFH����������'XULQJ�WKH�
��������\HDU�����RI�QHZ�GDWD�LQFRUSRUDWHG�LQWR�196�ZHUH�GHSRVLWHG�E\�WKH�
'HSDUWPHQW�RI�&RQVHUYDWLRQ��'2&���GRZQ�IURP�����ODVW�\HDU��+RZHYHU��LW�FRQWLQXHV�
WR�EH�VWDQGDUG�RSHUDWLQJ�SURFHGXUH�LQ�'2&�IRU�196�WR�EH�WKH�UHSRVLWRU\�IRU�DOO�
VWDQGDUG�SHUPDQHQW�SORW�DQG�5HFFH�YHJHWDWLRQ�GDWD�FROOHFWHG�E\�WKH�'HSDUWPHQW��7KH�
GHYHORSPHQW�DQG�XVH�RI�196�([SUHVV�VRIWZDUH�LV�DOVR�IDFLOLWDWLQJ�WKH�DGGLWLRQ�RI�GDWD�
LQWR�196��
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)LJ����1XPEHU�RI�HOHFWURQLF�GHSRVLWV�LQ�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN�SHU�ILQDQFLDO�\HDU�
VLQFH��������D��'DWDVHWV��WRWDO�DQG�IURP�IRXU�PDMRU�GDWD�GHSRVLWRUV�DQG��E��9HJHWDWLRQ�SORWV��WRWDO�DQG�
VL[�PDMRU�GDWD�W\SHV��1RWH�WKDW�WKLV�GRHV�QRW�LQFOXGH�GDWD�HQWHUHG�XVLQJ�196�([SUHVV�WKDW�DUH�FXUUHQWO\�
EHLQJ�YDOLGDWHG��
�������������������������������������������������
��,QFOXGLQJ�GDWD�HQWHUHG�XVLQJ�196�([SUHVV�WKDW�DUH�FXUUHQWO\�EHLQJ�YDOLGDWHG��VHH�$SSHQGL[����
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7KHUH�DUH�PXOWLSOH�SRWHQWLDO�UHDVRQV�IRU�WKH�GRZQWXUQ�LQ�GDWD�EHLQJ�GHSRVLWHG�E\�
'2&��7KHVH�LQFOXGH��
��

x� 7KH�F\FOLFDO�QDWXUH�RI�SORW�PHDVXUHPHQW��6RPHWLPHV�WKHUH�DUH�SHULRGV�RU�
VHDVRQV�ZKHQ�WKHUH�LV�UHGXFHG�HIIRUW�LQ�SORW�VXUYH\V�XQGHUWDNHQ��L�H��µQDWXUDO¶�
HEEV�DQG�IORZV�LQ�WKH�ZRUN�SURJUDPPH��

x� &RQWLQXHG�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�'2&�7KUHDWHQHG�6SHFLHV�VWDII��ZKR�DUH�
WKH�SULPDU\�GULYHUV�IRU�SORW�UHPHDVXUHPHQW�DQG�GDWD�HQWU\�ZLWKLQ�
&RQVHUYDQFLHV��

x� 6RPH�DVSHFWV�RI�'2&¶V�1DWXUDO�+HULWDJH�0DQDJHPHQW�6\VWHP�WKDW�PD\�DOVR�
KDYH�LQIOXHQFHG�WKH�UHGXFHG�QXPEHU�RI�SORWV�EHLQJ�HQWHUHG�LQWR�196�DUH��

o� 6WDII�DUH�VWLOO�ZDLWLQJ�WR�NQRZ�ZKHUH�'2&�ZLOO�SULRULWLVH�VLWH�
PDQDJHPHQW�IRU�WKURXJK�(FRV\VWHP�2SWLPLVDWLRQ��L�H��7LHU���RXWFRPH�
PRQLWRULQJ���

o� ,PSOHPHQWDWLRQ�RI�7LHU���WKLV�VXPPHU�KDV�EHHQ�D�SULRULW\�IRU�DIIHFWHG�
&RQVHUYDQFLHV�WR�VXSSRUW��

o� ,PSOHPHQWDWLRQ�RI�µ7KUHDWHQHG�6SHFLHV�2SWLPLVDWLRQ¶�LQ�DIIHFWHG�
&RQVHUYDQFLHV�UHVXOWHG�LQ�QR�DGGLWLRQDO�UHVRXUFHV�DQG�KDG�WR�EH�IXQGHG�
WR�WKH�SRWHQWLDO�GHWULPHQW�RI�RWKHU�PRQLWRULQJ�ZRUN��

x� *HQHUDO�GLIILFXOW\�WR�JHW�'2&�VWDII�WR�HQWHU�WKHLU�SORW�GDWD�LQWR�196��GHVSLWH�
WKH�623��

�
/RRNLQJ�IRUZDUG��196�FRXOG�FDXWLRXVO\�H[SHFW�PRUH�SORW�GDWD�WR�FRPH�LQWR�196�
EHFDXVH�RI�'2&¶V�FRPPLWPHQW�WR�7LHU���DQG�7LHU���PRQLWRULQJ�DQG�UHSRUWLQJ�
SURJUDPPHV��7KH�UHVXOWV�RI�UHVWUXFWXULQJ�DW�'2&�DUH�DOVR�JRLQJ�WR�KDYH�VXEVWDQWLDO�
LPSDFWV�RQ�VWDII�UHVRXUFLQJ�WR�VXSSRUW�GDWD�TXDOLW\�DQG�IROORZ�XS��
�
196�VWDII�ZLOO�FRQWLQXH�WR�DVVLVW�DQG�VXSSRUW�'2&�VWDII�WR�HQWHU�GDWD�YLD�196�
([SUHVV��
�

��� 6LJQLILFDQW�UHYLVLRQV�RI�GDWD�
�
:H�KDYH�FRQWLQXHG�WR�LGHQWLI\�DQG�FRUUHFW�HUURUV�LQ�WKH�UHFRUGLQJ�RI�WDJV��VSHFLHV�DQG�
WUHH�GLDPHWHUV�DQG�WR�DGG�VXESORW�LQIRUPDWLRQ�WR�SHUPDQHQW�SORW�GDWD��
:RUN�VWDUWHG�WKLV�\HDU�RQ�LGHQWLI\LQJ�FRYHU�FODVV�DQG�WLHU�PHWKRGV�XVHG�LQ�GDWD�
PLJUDWHG�IURP�WKH�SUHYLRXV�GDWDEDVH�V\VWHP��&RYHU�FODVV�PHWKRGV�KDYH�EHHQ�FKHFNHG�
IRU����RI�����VXUYH\V��WKHUH�DSSHDU�WR�EH����FRYHU�FODVV�V\VWHPV�WKDW�GHSDUW�IURP�
WKRVH�SUHYLRXVO\�LGHQWLILHG��7LHU�PHWKRGV�KDYH�EHHQ�FKHFNHG�IRU����RI�����VXUYH\V��VR�
IDU����GLIIHUHQW�WLHU�V\VWHPV�KDYH�EHHQ�LGHQWLILHG�DQG�GRFXPHQWHG��
0DQ\�SORWV�WKDW�DUH�HLWKHU�H[FORVXUHV�RU�WKHLU�FRQWUROV�DUH�QRW�FXUUHQWO\�LQGLFDWHG�DV�
VXFK�LQ�WKH�GDWDEDVH��:H�KDYH�FKHFNHG�DQG�HQVXUHG�WKDW�WKDW�LQIRUPDWLRQ�LV�FDSWXUHG�
LQ�WKH�GDWDEDVH�IRU�����RI������FDQGLGDWH�SORWV��7KH�UHPDLQLQJ�����ZLOO�EH�FKHFNHG�LQ�
WKH�FRPLQJ�\HDU��
$OO�VSHFLHV�FRGHV�DQG�QDPHV�KDYH�EHHQ�FKHFNHG�IRU�WKH�PRVW�UHFHQW�PHDVXUHPHQWV�RI�
5HFFH�GDWDVHWV�LQ�IRUHVW�DQG�VKUXEODQGV�DQG�IRU�VRPH�QRQ�ZRRG\�YHJHWDWLRQ�GDWDVHWV��
&RQVLVWHQF\�RI�SODQW�QDPHV�LV�FULWLFDO�WR�HQVXUH�WKDW�GDWDVHWV�FDQ�EH�YDOLGO\�FRPELQHG�
IRU�D�VLQJOH�DQDO\VLV��$V�D�ILUVW�VWHS��DOO�QDPHV�DUH�FRQYHUWHG�WR�µSUHIHUUHG¶�QDPHV�E\�
WKH�196�OLQNDJH�ZLWK�WKH�3ODQW�1DPHV�GDWDEDVH��7KHQ��DOO�UHPDLQLQJ�QDPHV�DUH�
FKHFNHG�IRU�WKHLU�YDOLGLW\�DQG�FXUUHQW�VWDWXV��7KURXJK�WKLV�SURFHVV�ZH�KDYH�DVVRFLDWHG�



IRUPDO�QDPHV�ZLWK�VRPH�WDJ�QDPHV�DQG�LGHQWLILHG�SUHIHUUHG�QDPHV�WKDW�DUH�QRW�
LQFOXGHG�LQ�WKH�3ODQW�1DPHV�GDWDEDVH��ZKHUH�/6,'�LGHQWLILHUV�DUH�LQFRUUHFW��ZKHUH�
VSHFLHV�KDYH�EHHQ�LGHQWLILHG�WR�JHQXV�EXW�DV�WKH�JHQXV�LV�PRQRVSHFLILF�LQ�1HZ�
=HDODQG�WKH�VSHFLHV�FDQ�EH�DVVXPHG��ZKHUH�QDPHV�KDYH�EHHQ�FKDQJHG�DQG�D�QHZ�FRGH�
QHHGV�WR�EH�FUHDWHG�LQ�WKH�196�PDVWHU�VSHFLHV�FRGH�WDEOH��DQG�ZKHUH�QDPHV�KDYH�EHHQ�
PLVDSSOLHG��$Q�LPSRUWDQW�QH[W�VWHS�LV�WR�ZRUN�ZLWK�WKH�SODQW�WD[RQRPLVWV�WR�GHYHORS�D�
PHFKDQLVP�WR�FRSH�ZLWK�FKDQJLQJ�WD[RQRPLF�FRQFHSWV��
�

��� 'DWDEDVH�GHYHORSPHQW�DQG�LQWHJUDWLRQ�
�
0LJUDWLRQ�RI�OHJDF\�GDWDVHWV�
�
)LYH�PDMRU�OHJDF\�GDWDEDVHV�WKDW�ZHUH�VWRUHG�LQ�UHODWLYHO\�LQDFFHVVLEOH�SURSULHWDU\�
GDWDEDVH�IRUPDWV�ZHUH�PLJUDWHG�LQWR�WKH�196�64/�6HUYHU�GDWDEDVH�V\VWHP��7KHVH�
DUH��

x� +XJK�:LOVRQ¶V�%DQNV�3HQLQVXOD��6WHZDUW�,VODQG�DQG�0W�&RRN�VXUYH\V�������
SORW�UHFRUGV��

x� 7KH�1DWLRQDO�)RUHVW�6XUYH\�UHFRUGV���������SORW�UHFRUGV��
x� 7KH�)RUHVW�6HUYLFH�:UDLJKW�PHWKRG�JUDVVODQG�WUDQVHFWV�������SORW�UHFRUGV��
x� 1RUWK�,VODQG�(FRORJLFDO�7UDQVHFWV������SORW�UHFRUGV��
x� /8&$6�V\VWHP�������SORW�UHFRUGV��

�
7KLV�QRZ�PDNHV�WKH�GDWD�IURP��������SORW�UHFRUGV�PXFK�PRUH�DFFHVVLEOH�WR�HQG�XVHUV�
WKDQ�WKH\�KDYH�EHHQ�LQ�WKH�SDVW��
�
0LJUDWLRQ�RI�WH[W�ILOHV�
�
$GGLWLRQDO�LQWHUSUHWDWLYH�LQIRUPDWLRQ�DERXW�VSHFLILF�SURMHFWV�KDV�EHHQ�FDSWXUHG�WR�GDWH�
LQ�IUHH�IRUP�WH[W�ILOHV��:H�GHYHORSHG�D�SURFHGXUH�WR�WDJ�WKHVH�WH[W�ILOHV�DQG�VWRUH�WKH�
LQIRUPDWLRQ�DV�µQRWHV¶�DVVRFLDWHG�ZLWK�WKH�UHOHYDQW�GDWD�LQ�WKH�GDWDEDVH��$�WRWDO�RI�����
WH[W�ILOHV�ZHUH�VR�PLJUDWHG��1RZ�QRWHV�DERXW�UHWDJJHG�WUHHV��IRU�H[DPSOH��DUH�VWRUHG�
ZLWK�WKH�DFWXDO�WUHH�GDWD��7KLV�PDNHV�WKH�LQIRUPDWLRQ�PXFK�PRUH�DYDLODEOH�DQG�XVHIXO�
WR�WKRVH�DQDO\VLQJ�WKHVH�GDWD��
�
(QKDQFHPHQWV�WR�196�([SUHVV�
�
:H�FRQWLQXH�WR�HQKDQFH�196�([SUHVV�WR�LQFUHDVH�LWV�XVHIXOQHVV�WR�HQG�XVHUV��
(QKDQFHPHQWV�LQFOXGH��

x� 6XPPDULHV�RI�VSHFLHV�ELRVWDWXV��H�J��H[RWLF�YV�QDWLYH��DUH�QRZ�DYDLODEOH��
x� 6SHFLDO�FDVH�SORW�WHPSODWHV�FDQ�EH�SURYLGHG�WR�HQG�XVHUV�IRU�GDWD�HQWU\��
x� 3URMHFWV�FDQ�EH�FUHDWHG�ZLWK�SUH�ORDGHG�WDJ�QXPEHUV�IRU�UHPHDVXUHPHQWV��
x� $XWKRULW\�GDWD��H�J��VSHFLHV�OLVWV��YDULRXV�FRGHG�OLVWV�KDYH�EHHQ�XSGDWHG��
x� $�QHZ�YDOLGDWLRQ�FRPSDUHV�WLHU�FRYHU�ZLWK�PD[LPXP�FRYHU�SHU�VSHFLHV�LQ�WKDW�

WLHU��
x� $�QHZ�YDOLGDWLRQ�LV�LQFOXGHG�IRU�7RSR���IXOO�FRRUGLQDWHV��
x� 7KH�PHWKRG�RI�SORW�SODFHPHQW��H�J��UDQGRP��VXEMHFWLYH��FDQ�QRZ�EH�FDSWXUHG��



x� 7KH�PHDVXUHU�DQG�UHFRUGHU�FDQ�EH�HQWHUHG�DW�WKH�SORW�PHWKRG�OHYHO��UDWKHU�WKDQ�
DW�RQO\�WKH�SURMHFW�OHYHO��

7HFKQRORJLFDO�GHYHORSPHQWV�
�
7KH�XWLOLW\�RI�WKH�196�ZDUHKRXVH�KDV�EHHQ�PDUNHGO\�H[SDQGHG�VXFK�WKDW��

x� $OO�196�'DWDEDQN�WDEOHV�DUH�QRZ�LQFOXGHG��
x� &ROXPQ�QDPHV�KDYH�EHHQ�VWDQGDUGLVHG�VR�WKDW�H[SRUWV�IURP�196��196�

([SUHVV�DQG�:DUHKRXVH�XVH�WKH�VDPH�FROXPQV��
x� 5HODWHG�GDWD�DUH�QRZ�LQFOXGHG��VXFK�DV�PDSSLQJV�WR�ROG�196�VXUYH\V��UHODWHG�

WD[RQ�GDWD��IDPLO\��HWF����H[WUDFWHG�PHWDGDWD���
x� )XOO�1=0*��70�DQG�:*���FRRUGLQDWHV�DUH�QRZ�FDOFXODWHG�IRU�196�SORWV�

ZLWKLQ�WKH�:DUHKRXVH��XVLQJ�WKH�*HR'DWD�WRRO���VR�WKH\�GRQ¶W�KDYH�EH�
UHFDOFXODWHG�IRU�HDFK�XVH�RI�WKH�GDWD��

x� $IWHU�HDFK�:DUHKRXVH�UHIUHVK�D�:DUHKRXVH�5HSRUW�VXPPDULVHV�WKH�FRQWHQWV�RI�
WKH�GDWDEDVH��H�J��QXPEHU�RI�SURMHFWV��SORWV�HWF��

x� 6WDWLVWLFV�DUH�FDOFXODWHG�DQG�VWRUHG�IRU�HDFK�GDWDVHW��H�J��DYHUDJH�GLDPHWHU���
x� 6XPPDU\�WDEOHV�DUH�QRZ�FDOFXODWHG��ZKLFK�DUH�XVHIXO�IRU�UHTXHVWV���

�
1HZ�GDWDEDVH�DGPLQLVWUDWRU�WRROV�KDYH�EHHQ�GHYHORSHG�LQFOXGLQJ��

x� )XQFWLRQV�WR�PDWFK�SORWV�DQG�WDJV�EHWZHHQ�H[LVWLQJ�SURMHFWV��
x� )XQFWLRQ�WR�VZLWFK�WKH�FRGH�VHW�XVHG�IRU�D�GDWDVHW��VXFK�DV�KRZ�FRYHU�FODVVHV�

DUH�FRGHG�
x� 0RUH�IOH[LELOLW\�WR�FUHDWH�QRQ�VWDQGDUG�VXE�SORWV�DQG�WR�FUHDWH�SURMHFWV�ZLWK�

QRQ�VWDQGDUG�PHWKRGV��ZKLFK�FDQ�EH�GRZQORDGHG�LQWR�196�([SUHVV�
x� )XQFWLRQ�WR�JHQHUDWH�GLDPHWHU�WDJ�UHFRUGV�LQ�D�QHZ�SURMHFW�WKDW�LV�D�UHPHDVXUH�

�
7KHUH�DUH�PDQ\�GDWDVHWV�WKDW�DUH�DUFKLYHG�LQ�196�EXW�ZKLFK�DUH�VWRUHG�LQ�DQ�
HOHFWURQLF�IRUPDW�XQLTXH�WR�WKDW�GDWDVHW��RIWHQ�LQ�([FHO�VSUHDGVKHHWV��$�JHQHUDO�LPSRUW�
WRRO�KDV�EHHQ�GHYHORSHG�VR�WKHVH�GDWDVHWV�FDQ�EH�ORDGHG�LQWR�WKH�196�64/�6HUYHU�
GDWDEDVH��)HDWXUHV�LQFOXGH��

x� $G�KRF�GDWDVHWV�IURP�YDULRXV�VRXUFHV��$FFHVV��([FHO�RU�&69�ILOH��2'%&��FDQ�
EH�WUDQVIRUPHG�LQWR�WKH�196�GDWD�VWUXFWXUH�WKHQ�PLJUDWHG�

x� 9DOLGDWLRQ�DJDLQVW�196�DXWKRULW\�GDWD��PHWKRGV��FDWHJRULHV��VSHFLHV��
x� 7UDQVIRUPDWLRQV�DUH�VWRUHG��LQ�;0/�ILOH��IRU�UHXVH�ZLWK�RWKHU�ILOHV�XVLQJ�VDPH�

IRUPDW�
�
�

��� ,QFUHDVLQJ�HQG�XVHU�DZDUHQHVV�DQG�FDSDELOLW\�
�
3UHVHQWDWLRQV�IRU�HQG�XVHUV�
�
/DQGFDUH�5HVHDUFK�VWDII�DVVRFLDWHG�ZLWK�WKH�196�'DWDEDQN�GHOLYHUHG�VHYHUDO�
SUHVHQWDWLRQV�WKURXJKRXW�WKH�\HDU�WR�GLVVHPLQDWH�LQIRUPDWLRQ�WR�HQG�XVHUV�DQG�RWKHU�
JRYHUQPHQW�DJHQFLHV��
�
:LVHU�6.��6SHQFHU�1��%URDGEHQW�+��µ7KH�196�'DWDEDQN�PDQDJHPHQW�V\VWHP��LV�WKLV�

DQ�DSSURSULDWH�SODWIRUP�IRU�WKH�'2&�1DWXUDO�+HULWDJH�0DQDJHPHQW�6\VWHP�



�1+06�¶�:RUNVKRS�IRU�'2&�LQGLYLGXDOV�WKDW�DUH�WKH�NH\�GHYHORSHUV�RI�WKH�
SURJUDPPH�����'HFHPEHU�������/LQFROQ��

�
7KH�RXWFRPH�RI�WKH�PHHWLQJ�ZDV�WKDW�WKH�LQIUDVWUXFWXUH�RI�196�LV�VXLWDEO\�DGYDQFHG�
WKDW�D�IXUWKHU�HQKDQFHPHQW�RI�196�([SUHVV�ZRXOG�EH�KLJKO\�DSSURSULDWH�WR�VDWLVI\�WKH�
UHSRUWLQJ�QHHGV�RI�1+06�
�
:LVHU�6.��%URDGEHQW�+��µ7KH�196�'DWDEDQN�DUFKLYH�DQG�GDWD�PDQDJHPHQW�¶�

3UHVHQWDWLRQV�DQG�WRXUV�WR�5XVVHOO�'DOH��&(2�RI�)XWXUH�)RUHVWV�5HVHDUFK�/WG���
'HFHPEHU�������DQG�&KDQHO�3DUWULGJH��7)%,6�IXQG�DGYLVRU������)HEUXDU\�
�������

�
)XWXUH�)RUHVWV�5HVHDUFK�VHUYLFHV�D�ZLGH�UDQJH�RI�LQGLJHQRXV�IRUHVW�RZQHUV�ZKR�PD\�
EHQHILW�IURP�WKH�YHJHWDWLRQ�PRQLWRULQJ�DSSURDFKHV�DQG�LQIRUPDWLRQ�LQIUDVWUXFWXUH�
SURYLGH�E\�196�WR�VDWLVI\�WKH�QHHGV�RI�FHUWLILFDWLRQ�SURJUDPPHV��H�J��)6&��DQG�
FDUERQ�DFFRXQWLQJ��DQG�WKH�LPSOHPHQWDWLRQ�RI�1DWLRQDO�(QYLURQPHQWDO�6WDQGDUGV�IRU�
IRUHVWU\��7KH�7HUUHVWULDO�DQG�)UHVKZDWHU�%LRGLYHUVLW\�,QIRUPDWLRQ�6\VWHP��7)%,6��KDV�
EHHQ�D�PDMRU�IXQGHU�RI�196�GDWDEDVH�GHYHORSPHQW��
�
:LVHU�6��µ7KH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN¶��/HFWXUH�JLYHQ�WR�GHJUHH�FRXUVH��

(567�����$GYDQFHG�(QYLURQPHQWDO�0RQLWRULQJ��/LQFROQ�8QLYHUVLW\�����0D\�
������

�
196�([SUHVV�:RUNVKRSV�	�3UHVHQWDWLRQV�
�
7KH�196�([SUHVV�WHDP�KLW�WKH�URDG�WKLV�\HDU�ZLWK�D�VHULHV�RI�RQH�GD\�ZRUNVKRSV�UXQ�
XS�DQG�GRZQ�WKH�FRXQWU\��8QWLO�UHFHQWO\��GDWD�FRXOG�RQO\�EH�FDSWXUHG�IRU�VWRUDJH�LQ�
196�E\�WKH�196�WHDP��)XUWKHUPRUH�196�GDWD�ZHUH�JHQHUDOO\�RQO\�DQDO\VHG�E\�WKRVH�
ZLWK�VXIILFLHQW�FRPSXWHU�H[SHUWLVH�WR�UXQ�VRSKLVWLFDWHG�DQG�GLIILFXOW�VRIWZDUH�
SDFNDJHV��7KLV�OLPLWHG�ERWK�WKH�DUFKLYLQJ�RI�GDWD�LQWR�196�DQG�WKH�SRWHQWLDO�RI�WKH�
GDWD�VWRUHG�LQ�196�WR�EH�PRUH�ZLGHO\�UHFRJQLVHG��,Q������LQ�UHFRJQLWLRQ�RI�WKLV�QHHG�
WKH�7)%,6�SURJUDPPH�IXQGHG�D���\HDU�SURMHFW�WR�GHYHORS�VWDQG�DORQH�VRIWZDUH�WR�
HQDEOH�DQ\�HQG�XVHU�WR�FDSWXUH�GDWD�IRU�DUFKLYDO�LQ�196�DQG�WR�FKHFN��VXPPDULVH��
DQDO\VH�DQG�H[SRUW�GDWD�VWRUHG�LQ�196��7KH�GHYHORSPHQW�RI�WKH�SDFNDJH�µ196�
([SUHVV¶�ZDV�FRPSOHWHG�LQ�HDUO\������DQG�LW�LV�IUHHO\�DYDLODEOH�IRU�GRZQORDG�IURP�WKH�
196�ZHESDJH��7KH�SDFNDJH�LV�LQVWDOOHG�RQ�WKH�'2&�LQWUDQHW�DQG�LV�LQ�XVH�E\�
LQGLYLGXDOV�DW�VRPH�FRXQFLOV�DQG�XQLYHUVLWLHV�DV�ZHOO�DV�E\�SULYDWH�FRQVXOWDQWV��7)%,6�
IXQGHG�WUDLQLQJ�ZRUNVKRSV�RQ�196�([SUHVV�GDWD�HQWU\�DQG�DQDO\VLV�VRIWZDUH�ZHUH�
KHOG�DW�/DQGFDUH�5HVHDUFK��/LQFROQ��DQG�WKH�'2&�RIILFHV�RI�,QYHUFDUJLOO��1HOVRQ��
:HOOLQJWRQ��:KDQJDQXL��5RWRUXD�DQG�$XFNODQG��+D]HO�%URDGEHQW�DQG�$QQD�0DUEXUJ��
ZLWK�RFFDVLRQDO�DVVLVWDQFH�IURP�(OLVH�$UQVW�DQG�+DPLVK�0DXOH��WRRN�DURXQG����
ZRUNVKRS�SDUWLFLSDQWV�WKURXJK�ERWK�WKH�SURFHVV�RI�HQWHULQJ�GDWD��XVLQJ�WKH�196�
([SUHVV�GDWD�HQWU\�V\VWHP��DQG�WKH�DQDO\VLV�RI�WKDW�GDWD��XVLQJ�WKH�196�([SUHVV�GDWD�
VXPPDU\�DQG�DQDO\VLV�VRIWZDUH��)HHGEDFN�IURP�WKH�SDUWLFLSDQWV�VKRZHG�WKDW�WKH�
ZRUNVKRSV�ZHUH�ZHOO�UHFHLYHG�DQG�XVHIXO��6XJJHVWLRQV�IRU�LPSURYHPHQWV�DQG�
PRGLILFDWLRQV�ZHUH�QRWHG�DQG�PDQ\�LQFOXGHG�LQ�WKH�QHZ�YHUVLRQ�RI�196�([SUHVV��
ZKLFK�ZDV�UHOHDVHG�LQ�-XQH�������7KLV�\HDU��QLQH�SURMHFWV�HQWHUHG�YLD�196�([SUHVV�
KDYH�EHHQ�LQFRUSRUDWHG�LQWR�WKH�196�'DWDEDQN��$V�ZHOO�DV�SURYLGLQJ�DOO�EXW�RQH�RI�
WKH�YHQXHV��'2&�DOVR�SURYLGHG�XVH�RI�WKHLU�WUDLQLQJ�ODS�WRS�FRPSXWHUV��



)XUWKHU�ZRUNVKRSV�ZLOO�EH�KHOG�DQQXDOO\��PRVW�SUREDEO\�DW�/DQGFDUH�5HVHDUFK��
/LQFROQ��GHSHQGLQJ�RQ�VXIILFLHQW�LQWHUHVW��
0DWHULDOV�XVHG�LQ�WKH�ZRUNVKRSV��VXFK�DV�WKH�'DWD�(QWU\�DQG�6XPPDU\�	�$QDO\VLV�
6RIWZDUH�PDQXDOV��WKH�H[DPSOH�SORW�VKHHW�XVHG�LQ�WKH�ZRUNVKRS�DQG�H[DPSOH�ZRUN�
IORZ�LQVWUXFWLRQV��FDQ�EH�GRZQORDGHG�IURP�WKH�196�ZHEVLWH��XQGHU�196�([SUHVV�
ZRUNVKRS�UHVRXUFHV�DW�
KWWS���QYV�ODQGFDUHUHVHDUFK�FR�Q]�KWPO�196/LWH�DVS[�:RUNVKRS5HVRXUFHV���$OVR�
DYDLODEOH�IRU�GRZQORDG�DUH�WKUHH�3RZHU3RLQW�SUHVHQWDWLRQV��WZR�QDUUDWHG�LQWURGXFWLRQV�
DQG�RQH�LQWURGXFWLRQ�WR�WKH�GDWD�HQWU\�SURFHVV��
7R�IXUWKHU�DGYHUWLVH�196�([SUHVV�ZH�SUHVHQWHG�D�SRVWHU�DW�WKH�1HZ�=HDODQG�
(FRORJLFDO�6RFLHW\�&RQIHUHQFH��(FRO�6RF���
9LFNHUV�6��+XUVW�-��%URDGEHQW�+��:LVHU�6�������196�([SUHVV��$�GDWD�HQWU\��

YDOLGDWLRQ�DQG�DQDO\VLV�WRRO�IRU�5HFFH�GHVFULSWLRQ�DQG�SHUPDQHQW����î����P�
GDWD��3RVWHU�SUHVHQWDWLRQ�DW�(FRO�6RF����±���1RYHPEHU�������'XQHGLQ��1HZ�
=HDODQG��
KWWS���ZZZ�Q]HVFRQIHUHQFH�RUJ�Q]�LQFOXGHV�%LRGLYHUVLW\����������DQG���
EH\RQG���3URJUDPPH���DQG���$EVWUDFWV�SGI�

�
7KHUH�DUH�QRZ�����UHJLVWHUHG�196�([SUHVV�XVHUV��,Q�DGGLWLRQ�WKHUH�DUH����XVHUV�
ZLWKLQ�'2&�VR�WKDW�WRWDOV�����UHJLVWHUHG�196�([SUHVV�XVHUV�DOO�XS��
�

��� 'DWD�VHFXULW\�
�
(DUWKTXDNHV�
�
7KH�196�DUFKLYH��SXUSRVH�EXLOW�LQ������WR�KRXVH�WKH�SK\VLFDO�FRPSRQHQW�RI�WKH�196�
'DWDEDQN��RULJLQDOV�DQG�FRSLHV�RI�SORW�VKHHWV��PDSV��DHULDO�SKRWRJUDSKV��VOLGHV��HWF���
VXUYLYHG�XQVFDWKHG�WKURXJK�WKH�&DQWHUEXU\�HDUWKTXDNHV��7KHUH�ZDV�VRPH�PRYHPHQW�
RI�ER[HV�RQ�VKHOYHV�EXW�WKH�WUHSLGDWLRQ�RI�KDYLQJ�WR�VRUW�RXW�ER[HV�RI�SORW�VKHHWV�
VWUHZQ�DFURVV�WKH�IORRU�GLG�QRW�HYHQWXDWH��
�
,QVXUDQFH�IRU�WKH�196�DUFKLYH�
,Q������/DQGFDUH�5HVHDUFK�FDUULHG�RXW�D�ULVN�DQG�WKUHDW�DVVHVVPHQW�RI�DOO�QDWLRQDO�
FROOHFWLRQV�GDWDEDVHV�LW�KRXVHV��
�
&XUUHQWO\�196�KDV�D�YXOQHUDEOH�ULVN�SURILOH�ZLWK�VHYHUH�RU�FDWDVWURSKLF�SRWHQWLDO�ULVN�
LI�LW�ZHUH�DFFLGHQWO\�ORVW�RU�GHVWUR\HG��DV�196�XQGHUSLQV�QXPHURXV�UHVHDUFK�DQG�ZRUN�
SURJUDPPHV�LQ�UHVHDUFK�RUJDQLVDWLRQV�DQG�JRYHUQPHQW�GHSDUWPHQWV��$W�WKH�VDPH�WLPH�
WKHUH�LV�UHODWLYHO\�ORZ�OLNHOLKRRG�RI�LW�EHLQJ�DIIHFWHG�E\�DQ\�WKUHDW�GXH�WR�LWV�SURFHVVHV�
DQG�XS�WR�GDWH�VWDQGDUGV�IRU�KDQGOLQJ�DQG�DUFKLYDO�VWRUDJH�RI�SDSHU�UHFRUGV��VHH�HIIHFW�
RI�HDUWKTXDNH�GHVFULEHG�DERYH���
�
7R�LPSURYH�WKH�ULVN�SURILOH�RI�196�UHFRUGV�DQG�DYRLG�DQ�RQJRLQJ�ODUJH�LQVXUDQFH�FRVW�
LV�D�UHDVRQDEO\�VWUDLJKWIRUZDUG�H[HUFLVH��$SSURSULDWH�GLJLWDO�LPDJH�VFDQQLQJ�RI�DOO�
SK\VLFDO�SDSHU�UHFRUGV��ILHOG�VKHHWV�RI�YDULRXV�W\SHV��DQQRWDWHG�PDSV��DQQRWDWHG�DHULDO�
SKRWRV�DQG�VWHUHR�VOLGHV��ZRXOG�UHGXFH�WKH�ULVN�SURILOH�DQG�QHHG�IRU�FRPPHUFLDO�



LQVXUDQFH�WR�DOPRVW�]HUR��/DQGFDUH�5HVHDUFK�DQG�196��LV�LQYHVWLJDWLQJ�WKH�SURFHVVHV�
DQG�UHVRXUFHV�QHHGHG�WR�FRPSOHWH�VFDQQLQJ�RI�DOO�UHFRUGV��
�
/DQGFDUH�5HVHDUFK�EDFNXS�V\VWHPV�
�
7KLV�\HDU�ZH�KDYH�QHHGHG�WR�WHVW�WKH�DGHTXDF\�RI�WKH�/DQGFDUH�5HVHDUFK�ILOH�EDFNXS�
V\VWHP�WR�UHVWRUH�GDWD�LQ�WKH�196�'DWDEDQN��

x� ��0DUFK�������$�EXJ�LQ�D�VWRUHG�SURFHGXUH�KDG�VHW�DOO�FRRUGLQDWHV�WR�WKH�VDPH�
SORW��7KHUH�ZDV�D�EDFNXS�IURP���0DUFK�WKDW�ZDV�TXLFNO\�UHVWRUHG�DQG�WKH�GDWD�
ZDV�DEOH�WR�EH�FRUUHFWHG��

x� ���0D\�������:H�LQDGYHUWHQWO\�GHOHWHG�WKH�SUHIHUUHG�VSHFLHV�RYHUULGHV��
7KHUH�ZDV�D�EDFNXS�IURP����0D\�EXW�WKLV�ZDV�QRW�HDUO\�HQRXJK�DQG�WKHUH�ZDV�
QRWKLQJ�HDUOLHU��7KLV�QHFHVVLWDWHG�XVLQJ�D�VSUHDGVKHHW�ZH�KDG�SUHYLRXVO\�
FUHDWHG��EXW�WKLV�RQO\�SURGXFHG����UHFRUGV�ZKHQ�ZH�NQRZ�WKHUH�ZHUH�
RULJLQDOO\�����$OWKRXJK�WKLV�LV�D�UHODWLYHO\�PLQRU�SUREOHP��LW�SRLQWV�WR�WKH�
LQDGHTXDF\�RI�WKH�EDFNXS�V\VWHPV��7KH�FRPSXWHU�VXSSRUW�VWDII�KDYH��
FKDQJHG�WKHLU�EDFNXS�VFKHGXOH�WR�KDYH�RQO\�D�PRQWK�ROG�EDFNXS��:H�EHOLHYH�
WKDW�IRU�196�WKH\�VKRXOG�DOVR�EH�NHHSLQJ�EDFNXSV�ROGHU�WKDQ�D�PRQWK�DQG�DUH�
SXUVXLQJ�WKLV��

�
�

��� 'DWD�VKDULQJ�DJUHHPHQWV�DQG�GDWD�H[FKDQJH�
�
*OREDO�,QGH[�RI�9HJHWDWLRQ�3ORW�'DWDEDVHV��*,9'��
�
7KLV�\HDU�196�MRLQHG�WKH�*OREDO�,QGH[�RI�9HJHWDWLRQ�3ORW�'DWDEDVHV��*,9'���*,9'�
�KWWS���ZZZ�JLYG�LQIR���LV�D�JOREDO�PHWDGDWDEDVH�RI�SXEOLFO\�DYDLODEOH�YHJHWDWLRQ�GDWD��
,W�ZDV�HVWDEOLVKHG�LQ������IROORZLQJ�WKH��WK�LQWHUQDWLRQDO�0HHWLQJ�RQ�9HJHWDWLRQ�
'DWDEDVHV��KHOG�LQ�*HUPDQ\��$V�D�PHWDGDWDEDVH��LW�FRQWDLQV�GDWD�DERXW�DQG�OLQNV�WR�
WKHVH�YHJHWDWLRQ�SORW�GDWDEDVHV��EXW�QRW�WKH�GDWD�WKHPVHOYHV��
�
2XU�196�'DWDEDQN��KWWS���QYV�ODQGFDUHUHVHDUFK�FR�Q]��LV�RQH�RI�����YHJHWDWLRQ�SORW�
GDWDEDVHV�FXUUHQWO\�UHJLVWHUHG�LQ�*,9'��DQG�ZLWK�UHFRUGV�IURP��������LQGHSHQGHQW�
SORWV��196�UHSUHVHQWV�WKH��WK�ODUJHVW�UHJLVWHUHG�YHJHWDWLRQ�SORW�GDWDEDVH�LQ�WKH�ZRUOG��
-RLQLQJ�*,9'�VKRXOG�UDLVH�WKH�SURILOH�RI�WKH�196�'DWDEDQN�ERWK�QDWLRQDOO\�DQG�
LQWHUQDWLRQDOO\�DQG�HQFRXUDJH�UHXVH�RI�WKHVH�GDWD�±�YDOXDEOH�DQG�XQGHUHVWLPDWHG�
VRXUFHV�RI�ELRGLYHUVLW\�LQIRUPDWLRQ��
�
8VH�RI�196�GDWD�WKURXJK�WKH�*%,)�3RUWDO�
�
%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��
�

��� ,QWHUQDWLRQDO�FROODERUDWLRQV�
�
%,(1�QHWZRUN�
�
1LFN�6SHQFHU�DQG�6XVDQ�:LVHU�ZHUH�LQYLWHG�SDUWLFLSDQWV�RI�WKH��UG�PHHWLQJ�RI�WKH�
1DWLRQDO�&HQWHU�IRU�(FRORJLFDO�$QDO\VLV�DQG�6\QWKHVLV��1&($6��%RWDQLFDO�



,QIRUPDWLRQ�DQG�(FRORJ\�1HWZRUN��%,(1��ZRUNLQJ�JURXS��1LFN�GHOLYHUHG�WKH�
SUHVHQWDWLRQ��µ9HJ�;�±�$Q�H[FKDQJH�VWDQGDUG�IRU�YHJHWDWLRQ�FR�RFFXUUHQFH�GDWD¶��
�
2XU�FROODERUDWLRQ�ZLWK�%,(1�KDV�UHYROYHG�SULPDULO\�DURXQG�KHOSLQJ�WKLV�JURXS�DGRSW�
9HJ�;�DV�WKHLU�PHDQV�WR�GHYHORS�DQ�LQWHJUDWHG�ERWDQLFDO�LQIRUPDWLRQ�QHWZRUN�WR�
LQYHVWLJDWH�WKH�HFRORJLFDO�LPSDFWV�RI�JOREDO�FOLPDWH�FKDQJH�RQ�SODQW�ELRGLYHUVLW\��7KLV�
ZDV�SURJUHVVHG�E\�0DWW�:KHHOHU��D�VWDWLVWLFV�3K'�VWXGHQW�ZKR�ZRUNHG�ZLWK�RQH�RI�WKH�
%,(1�3,V��0DUN�6KLOGDXHU��1&($6���+LV�SURJUHVV�PRWLYDWHG�WKH�,3/$17�FRQVRUWLXP�
WR�IXQG�D�VRIWZDUH�GHYHORSHU�SRVLWLRQ�WR�IXUWKHU�DGYDQFH�WKLV�HIIRUW��7KH�ILQDO�PHHWLQJ�
RI�WKH�%,(1�ZRUNLQJ�JURXS�ZLOO�EH�LQ�2FWREHU�������
�
:RUOG�LQGH[�RI�SORW�EDVHG�YHJHWDWLRQ�GDWDEDVHV�
�
1LFN�6SHQFHU�ZDV�LQYLWHG�WR�EHFRPH�D�PHPEHU�RI�WKH�6WHHULQJ�&RPPLWWHH�IRU�WKH�
RQOLQH�*OREDO�,QGH[�RI�9HJHWDWLRQ�3ORW�'DWDEDVHV��*,9'���
�
&RPPLWWHH�PHPEHUV�KDYH�SURGXFHG�WZR�SXEOLFDWLRQV�SUHVHQWLQJ�DQG�DQDO\VLQJ�WKH�
FRQWDLQHG�PHWDGDWD�UHVRXUFH��7KH�ILUVW�SXEOLFDWLRQV�LV�D�UHVHDUFK�DUWLFOH�LQ�WKH�$96�
6SHFLDO�,VVXH����������RQ�µ(FRLQIRUPDWLFV�DQG�JOREDO�FKDQJH¶�UHSRUWLQJ�RQ�WKH�*,9'�
DQG�SUHVHQWLQJ�PHWD�DQDO\VHV�DERXW�WKH�FRQWDLQHG�GDWD��VHH�FLWDWLRQ�EHORZ��DQG�WKH�
VHFRQG�LV�D�6SHFLDO�9ROXPH�RI�µ%LRGLYHUVLW\�DQG�(FRORJ\¶��DOVR�GXH�LQ�HDUO\��������
ZKLFK�ZLOO�FRQVLVW�RI�D�SULQW�YHUVLRQ�RI�WKH�*,9'�DV�LW�ZDV�RQ����2FWREHU�������
�
([WHQGLQJ�DQG�XSGDWLQJ�FODVVLILFDWLRQV�
�
6XVDQ�:LVHU�DQG�0LTXHO�'H�&iFHUHV��%LRGLYHUVLW\�DQG�/DQGVFDSH�(FRORJ\�
/DERUDWRU\��)RUHVW�6FLHQFH�&HQWHU�RI�&DWDORQLD��6ROVRQD��6SDLQ��VSHQW�)HEUXDU\�DQG�
0DUFK�FROODERUDWLQJ�WR�DQVZHU�WKH�TXHVWLRQ��+RZ�FDQ�H[LVWLQJ�YHJHWDWLRQ�
FODVVLILFDWLRQV�EH�PRGLILHG�RU�H[WHQGHG�ZKHQ�QHZ�SORW�GDWD�DUH�FROOHFWHG"�7KHUH�LV�DQ�
RQJRLQJ�QHHG�WR�VXPPDULVH�DQG�UHSUHVHQW�WKH�VWUXFWXUH�DQG�FRPSRVLWLRQ�RI�YHJHWDWLRQ��
DW�D�UDQJH�RI�VFDOHV��DV�D�EDVLV�IRU�UHVRXUFH�GHVFULSWLRQ��ODQG�XVH�SODQQLQJ��
PDQDJHPHQW�DQG�UHSRUWLQJ��&ODVVLILFDWLRQV�RI�YHJHWDWLRQ�DUH�G\QDPLF�HQWLWLHV��LQ�WKDW�
WKH�DFTXLVLWLRQ�RI�QHZ�GDWD�FDQ�OHDG�WR�WKHLU�H[WHQVLRQ��PRGLILFDWLRQ�RU�UHILQHPHQW��
0RVW�QXPHULFDO�FODVVLILFDWLRQ�PHWKRGV��KRZHYHU��GR�QRW�HDVLO\�DFFRPPRGDWH�WKH�
G\QDPLF�QDWXUH�RI�YHJHWDWLRQ�FODVVLILFDWLRQV��0LTXHO�UHFHQWO\�SURYLGHG�D�IUDPHZRUN�WR�
GHDO�ZLWK�QXPHULFDO�FODVVLILFDWLRQV�LQ�D�G\QDPLF�ZD\��EXW�KDG�\HW�WR�DSSO\�LW�WR�D�µUHDO�
ZRUOG¶�VLWXDWLRQ��,Q�WKHLU�FROODERUDWLRQ��WKH\�H[WHQGHG�WKH�H[LVWLQJ�FODVVLILFDWLRQ�RI�
1HZ�=HDODQG¶V�IRUHVWV�DQG�VKUXEODQGV�UHFHQWO\�PDGH�IRU�0$)�DQG�'2&�XVLQJ������
V\VWHPDWLFDOO\�ORFDWHG�/8&$6�SORWV��E\�LQFRUSRUDWLQJ�GDWD�IURP��������SUH�H[LVWLQJ�
SORWV�IURP�WKH�196�'DWDEDQN��7KLV�ZRUN�KDV�UHVXOWHG�LQ�WZR�FRQIHUHQFH�SUHVHQWDWLRQV�
�VHH�EHORZ���RQH�PDQXVFULSW�VXEPLVVLRQ��DQG�RQH�PDQXVFULSW�LQ�SUHSDUDWLRQ��
�

��� &RQVHUYDWLRQ�DQG�PDQDJHPHQW�RXWFRPHV�
�
'DWD�IURP�196�RQ�UHIHUHQFH�OHYHO�FDUERQ�VWRFNV�DQG�FRQVHTXHQW�SUHGLFWHG�
VHTXHVWUDWLRQ�UDWHV�IRU�1HZ�=HDODQG¶V�LQGLJHQRXV�IRUHVW�DQG�VKUXEODQG�XQGHUSLQQHG�D�
UHSRUW�FRPPLVVLRQHG�E\�0$)�,QWHUQDWLRQDO�3ROLF\�WR�FODULI\�1HZ�=HDODQG¶V�SRVLWLRQ�
IRU�LQWHUQDWLRQDO�QHJRWLDWLRQV�DURXQG�FDUERQ�HPLVVLRQV�DQG�LQGLJHQRXV�IRUHVWV��7KH�
ZRUN�KDV�VKRZQ�WKDW�WKH�0I(�DVVXPSWLRQ�WKDW�LQGLJHQRXV�IRUHVWV�DQG�VKUXEODQGV�DUH�
LQ�D�VWHDG\�VWDWH�LV�QRW�YDOLG��,PSOHPHQWDWLRQ�RI�ORZ�LQWHQVLW\�FKDQJHV�LQ�PDQDJHPHQW�



DFURVV�DSSUR[LPDWHO\�RQH�PLOOLRQ�KHFWDUHV�RI�H[LVWLQJ�IRUHVW�DQG�VKUXEODQG�FRXOG�
UHVXOW�LQ�DQ�DGGLWLRQDO������0W�RI�FDUERQ�EHLQJ�VHTXHVWHUHG�EHWZHHQ������DQG�������
7\SLFDO�PDQDJHPHQW�DFWLYLWLHV�ZRXOG�LQFOXGH�SURJUHVVLYH�UHPRYDO�RI�VWRFN��DQG�
FHVVDWLRQ�RI�FOHDULQJ�DQG�EXUQLQJ�DFWLYLWLHV�ZLWKLQ�DUHDV�RI�UHJHQHUDWLQJ�LQGLJHQRXV�
IRUHVW�DQG�VKUXEODQG��7KHVH�UHVXOWV��FRPELQHG�ZLWK�WKH�LQFUHDVLQJ�SURPLQHQFH�JLYHQ�
WR�QDWXUDO�IRUHVWV�LQ�LQWHUQDWLRQDO�QHJRWLDWLRQV��VXJJHVW�WKDW�FKDQJHV�LQ�ODQG�XVH�
PDQDJHPHQW�DQG�UHVHDUFK�WR�XQGHUVWDQG�WKH�FRQVHTXHQFHV�DUH�OLNHO\�WR�UHFHLYH�
RQJRLQJ�VXSSRUW��
�
7KH�IRUHVWV�WKDW�PDNH�XS�WKH�:KDUHRULQR�0RHDWRD�UHVHUYHV�FRQWDLQ�VRPH�RI�WKH�PRVW�
GLYHUVH�YHJHWDWLRQ�LQ�WKH�:DLNDWR��6XVWDLQHG�JRDW�FRQWURO�KDV�EHHQ�FDUULHG�RXW�LQ�WKH�
DUHD�RQ�D��±��\HDU�UHWXUQ�F\FOH�VLQFH�������5HPHDVXUHPHQW�RI�SHUPDQHQW�SORWV��GDWD�
VRXUFHG�IURP�DQG�VWRUHG�LQ�196��KDV�UHVXOWHG�LQ�D�QXPEHU�RI�RSHUDWLRQDO�PDQDJHPHQW�
GHFLVLRQV�WR��D��FRQWLQXH�WKH�VXVWDLQHG�KXQWLQJ�UHJLPH�ZLWK�DQ�HPSKDVLV�RQ�
FRQWUROOLQJ�JRDWV�LQ�VXUURXQGLQJ�SULYDWH�ODQGV�DQG�EXIIHU�DUHDV�WR�DGGUHVV�WKH�LVVXH�RI�
UHLQYDVLRQ���E��FRQWURO�JRDWV�RQ�D�ELHQQLDO�DV�RSSRVHG�WR�D�����\HDU�F\FOH�LQ�RUGHU�WR�
DFKLHYH�FRQVHUYDWLRQ�REMHFWLYHV��DQG��F��FRQWLQXH�WR�WDUJHW�UHG�GHHU�ZKHQ�HQFRXQWHUHG�
WR�SUHYHQW�WKH�HVWDEOLVKPHQW�RI�D�UHVLGHQW�SRSXODWLRQ��
�
'XULQJ����������SHUPDQHQW�YHJHWDWLRQ�SORWV��GDWD�VRXUFHG�IURP�DQG�VWRUHG�LQ�196��LQ�
WKH�.DULRL�DQG�3LURQJLD�EORFNV�RI�3LURQJLD�)RUHVW�3DUN�ZHUH�UHPHDVXUHG��SULQFLSDOO\�
WR�DVVHVV�ORQJ�WHUP�FKDQJHV�LQ�WKH�IRUHVWV�DQG�UHSRUW�RQ�FKDQJHV�LQ�WKH�XQGHUVWRUH\�
DIWHU�WKH�SDVW�GHFDGH�RI�JRDW�FRQWURO�LQ�WKH�3LURQJLD�%ORFN��7KH�SORWV�ZHUH�HVWDEOLVKHG�
LQ�������DQG�KDG�SUHYLRXVO\�EHHQ�UHPHDVXUHG�LQ������DQG�������$V�D�UHVXOW��WKHUH�LV�
QRZ�D�SODQ�WR�LPSURYH�JRDW�FRQWURO�LQ�WKH�3LURQJLD�%ORFN�E\�WDUJHWLQJ�JRDW�
SRSXODWLRQV�RQ�SULYDWH�ODQG�DV�ZHOO�DV�LQFUHDVLQJ�HIIRUWV�ZLWKLQ�WKH�IRUHVW�SDUN��
�
$V�SDUW�RI�WKH�'2&�IXQGHG�:LOG�$QLPDO�&RQWURO�IRU�(PLVVLRQV�0DQDJHPHQW�
�:$&(0��UHVHDUFK�SURJUDPPH�0DUEXUJ�HW�DO��XVHG�SHUPDQHQW�SORW�GDWD�IURP�196�WR�
GHWHUPLQH�WKH�VDPSOLQJ�LQWHQVLW\�UHTXLUHG�WR�VKRZ�DQ�LPSDFW�RI�ZLOG�DQLPDO�FRQWURO�RQ�
FDUERQ�VWRUDJH��7KH�DQDO\VLV�ZDV�FRQGXFWHG�IRU�D�EURDGOHDYHG±KDUGZRRG�IRUHVW�RQ�WKH�
&RURPDQGHO�3HQLQVXOD�WKDW�LV�XQGHUJRLQJ�H[WHQVLYH�KHUELYRUH�FRQWURO�IRU�PXOWLSOH�
SXUSRVHV�LQFOXGLQJ�IORRG�SURWHFWLRQ�DQG�ELRGLYHUVLW\�UHVWRUDWLRQ��:H�IRFXVHG�RQ�WKH�
SDUWLWLRQLQJ�RI�FDUERQ�VWRFNV�EHWZHHQ�SRROV��VXFK�DV�VRLO��OHDI�OLWWHU�DQG�JURZLQJ�WUHHV��
EHFDXVH�ZH�H[SHFW�WKH�UHPRYDO�RI�ZLOG�DQLPDOV�WR�PRVW�VWURQJO\�LPSDFW�RQ�ZKHUH�
FDUERQ�LV�KHOG�LQ�WKH�V\VWHP�UDWKHU�WKDQ�WKH�RYHUDOO�DPRXQW��:H�IRXQG�WKDW�WKH�OLNHO\�
LPSDFW�RI�DQLPDO�FRQWURO�RQ�FDUERQ�ZLOO�EH�XQGHWHFWDEOH�LQ�PRVW�VWDQGDUG�
H[SHULPHQWDO�GHVLJQV��
�

��� :HE�VWDWLVWLFV�
�
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�OLQNV�WR�WKH�196�ZHEVLWH�DQG�GDWDEDVH�LQFOXGH�WKRVH�IURP��
�

x� GDWD�JRYW�Q]�±�D�GLUHFWRU\�RI�SXEOLFO\�DYDLODEOH��QRQ�SHUVRQDO�1HZ�=HDODQG�
*RYHUQPHQW�KHOG�GDWDVHWV�

x� RSHQJRYW�RUJ�Q]�±�DQ�RSHQ��LQGHSHQGHQW�FDWDORJXH�RI�JRYHUQPHQW�DQG�ORFDO�
ERG\�GDWDVHWV�

x� JHRGDWD�JRYW�Q]�±�1HZ�=HDODQG
V�FDWDORJXH�RI�SXEOLFO\�IXQGHG�HQYLURQPHQWDO�
DQG�JHRVSDWLDO�GDWD�

x� 7KH�VPDOO�FRPPXQLW\�JURXS�µ.HUHUX�$ZKLQD��&DUH��3URMHFW¶�KRSHV�WR�HQULFK�
WKH�SLJHRQ¶V�IRRG�VXSSO\�DQG�KDELWDW�E\�HQFRXUDJLQJ�WKH�SODQWLQJ�RI�IUXLWLQJ�
QDWLYH�WUHHV�VXFK�DV�SXULUL��Q NDX��SLJHRQZRRG�DQG�N ZKDL��7KHLU�ZHEVLWH�
SURYLGHV�OLQNV�WR�FRQVHUYDWLRQ�UHVRXUFHV��

x� ZZZ�GRFVWRF�FRP�SURYLGHV�OLQNV�WR�UHVRXUFHV�IRU�VPDOO�EXVLQHVV�DQG�
SURIHVVLRQDOV��7KH�ZHEVLWH�SURYLGHV�D�OLQN�WR�WKH�196�SORW�VDPSOLQJ�PDQXDOV��

x� 7KH�(FRORJLFDO�5HVHDUFK�DV�(GXFDWLRQ�QHWZRUN�KWWS���HUHQZHE�RUJ�SURMHFW�UFQ�
SURMHFW��SURYLGHV�OLQNV�WR�WKH�196�SORW�VDPSOLQJ�PDQXDOV��
�
�

)URP���-XO\������WR����-XQH�������WKH�196�ZHEVLWH�ZDV�KLW��������WLPHV��DQ����
GHFUHDVH�IURP�WKH���������\HDU���������KLWV���7KHUH�ZHUH������XQLTXH�YLVLWRUV�WR�
WKH�VLWH������RI�ZKRP�ZHUH�QHZ�YLVLWRUV�WR�WKH�ZHEVLWH��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\���,WHPV�DVVRFLDWHG�ZLWK�WKH�QHZ�196�([SUHVV�WRRO�ZHUH�LQWURGXFHG�LQ�
-DQXDU\�DQG�KDYH�EHFRPH�LQFUHDVLQJO\�SRSXODU��ZLWK����SDJH�YLHZV�LQ�-DQXDU\�DQG�
����LQ�-XQH��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���
�

'RFXPHQW� 1XPEHU�RI�GRZQORDGV�
�*RRJOH�$QDO\WLFV��

196�([SUHVV�DVVRFLDWHG�LWHPV� ����
5HFRQQDLVVDQFH�SORW�PDQXDO
� ����
)RUHVW�SHUPDQHQW�SORW�PDQXDO
� ����
5HFRQQDLVVDQFH�SORW�±�SUR�IRUPD�GDWD�VKHHW� ���
)%,�PDQXDO��SORW�VKHHWV�DQG�IROLD�FRYHU�VFDOH� ���
)RUHVW�WUHH�GLDPHWHU�±�SUR�IRUPD�GDWD�VKHHW� ���
)RUHVW�VHHGOLQJ�SORW�±�SUR�IRUPD�GDWD�VKHHW� ���
196�$QQXDO�5HSRUW��������� ���



)LHOG�JXLGH�WR�WKH�XVH�RI�*36� ���
*UDVVODQG�VXUYH\�PDQXDO� ���


&RPELQHG�WRWDOV�IRU�SUHYLRXV�DQG�XSGDWHG��������PDQXDOV��
�
7KH�PRVW�SRSXODU�LWHPV�GRZQORDGHG�IURP�WKH�ZHEVLWH�ZHUH�WKRVH�DVVRFLDWHG�ZLWK�WKH�
QHZ�196�([SUHVV�WRRO��7KH\�LQFOXGH�WKH�196�([SUHVV�PDQXDO��ZKLFK�DFFRXQWHG�IRU�
����GRZQORDGV���QDUUDWHG�3RZHU3RLQW�SUHVHQWDWLRQV��ZRUNVKRS�H[DPSOH�LQVWUXFWLRQV�
DQG�H[DPSOH�SORW�VKHHWV��
�
�

���� 196�GDWD�UHTXHVWV�
�
$�WRWDO�RI����UHTXHVWV�IRU�196�GDWD�DQG�PHWDGDWD�ZHUH�PDGH�GXULQJ���������DQG�D�
WRWDO�RI������GDWDVHWV�ZHUH�VXSSOLHG��)LJ���D�	�E���D�����GHFUHDVH�LQ�GDWDVHW�UHTXHVWV�
RYHU����������7KH�SULQFLSDO�DJHQFLHV�IURP�ZKLFK�WKHUH�ZHUH�UHTXHVWV�IRU�GDWD�DQG�
QXPEHU�RI�GDWDVHWV�VXSSOLHG�VLQFH������DUH�VKRZQ�LQ�)LJ���E��7KH�PDMRU�DJHQFLHV�
UHTXHVWLQJ�GDWD��'2&��/DQGFDUH�5HVHDUFK��DQG�XQLYHUVLW\�VWDII�DQG�VWXGHQWV��KDYH�
PDGH�VLPLODU�QXPEHUV�RI�UHTXHVWV�RYHU�UHFHQW�\HDUV��



�
)LJ����5HTXHVWV�IRU�GDWD�IURP�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN�SHU�ILQDQFLDO�\HDU�VLQFH�������
�D��7RWDO�QXPEHU�RI�UHTXHVWV�DQG�IURP�WKUHH�PDMRU�GDWD�XVHUV�DQG��E��1XPEHU�RI�GDWDVHWV�UHTXHVWHG��
WRWDO�DQG�IURP�ILYH�PDMRU�GDWD�XVHUV��
�
�
1RYHO�GDWD�UHTXHVWV�RYHU�WKH�ODVW�\HDU�LQFOXGHG�VSHFLHV�RFFXUUHQFH�UHTXHVWV�PDGH�E\�
6FRW�:DULQJ��/LQFROQ�8QLYHUVLW\��LQYHVWLJDWLQJ�6HQHFLR�GLVWULEXWLRQ�LQ�1HZ�=HDODQG��
$QGUHZ�&KHQ��+DUYDUG�8QLYHUVLW\��LQYHVWLJDWLQJ�GLVWULEXWLRQ�RI�0\RSRUXP�ODHWXP�
DQG�0��LQVXODUH�LQ�1HZ�=HDODQG��)LRQD�&ODUNVRQ��8QLYHUVLW\�RI�:DLNDWR��FRQGXFWLQJ�
GLVWULEXWLRQ�PDSSLQJ�DQG�FOLPDWLF�PRGHOOLQJ�IRU�3LWWRVSRUXP�FRUQLIROLXP��DQG�&DURO�
-HQVHQ�DQG�$OLFH�6KDQNV��FRQWUDFWHG�WR�'2&��XVLQJ�196�GDWD�WR�GHWHUPLQH�WKH�WKUHDW�
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FODVVLILFDWLRQ�UDQN�RI�WKH�'DWD�'HILFLHQW�VSHFLHV�5\WLGRVSHUPD�WKRPSVRQLL�DQG�
5��PHUXP��
�
'DYLG�*OHQQ\��SODQW�WD[RQRPLVW��DQG�-DQH�&UXLFNVKDQN��WHFKQLFDO�DVVLVWDQW��ERWK�DW�WKH�
$OODQ�+HUEDULXP��/DQGFDUH�5HVHDUFK��/LQFROQ��DQG�-HUHP\�5ROIH��ERWDQLFDO�
SKRWRJUDSKHU�ZRUNLQJ�IRU�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�LQ�:HOOLQJWRQ��KDYH�XVHG�
GDWD�DFTXLUHG�IURP�WKH�196�'DWDEDQN�WR�KHOS�FUHDWH�DQ�LQWHUDFWLYH�NH\�WR�WKH�JHQXV�
&RSURVPD��7KLV�/XFLG���LQWHUDFWLYH�NH\�DOORZV�XVHUV�WR�LGHQWLI\�DQ\�RI�WKH����VSHFLHV�
RI�&RSURVPD�FXUUHQWO\�UHFRJQLVHG�LQ�1HZ�=HDODQG��7KH�NH\�LV�LOOXVWUDWHG�ZLWK�����
LPDJHV�RI�VSHFLHV�DQG�WKH�IHDWXUHV�XVHG�WR�LGHQWLI\�WKHP���DQG�KDV�D�IDFWVKHHW�IRU�HDFK�
VSHFLHV�WKDW�SURYLGHV�D�OLVW�RI�GLVWLQFW�IHDWXUHV��FRPSDULVRQV�ZLWK�VLPLODU�VSHFLHV��
GHVFULSWLRQ��KDELWDW�DQG�GLVWULEXWLRQ�GHWDLOV��DQG�UHIHUHQFHV�WR�OLWHUDWXUH��7KH�GDWD�IURP�
196�ZHUH�XVHG�LQ�FRQFHUW�ZLWK�FROOHFWLRQV�GDWD�WR�GHVFULEH�WKH�KDELWDW��GLVWULEXWLRQ�
DQG�FR�RFFXUULQJ�VSHFLHV��
�
$�UHTXHVW�ZDV�ILOOHG�IRU�-RKQ�:DUGOH�RI�D�OLVW�RI�1HZ�=HDODQG�WUHHV�ZKRVH�QDPHV�KDYH�
FKDQJHG��VR�KH�FDQ�HQVXUH�QDPHV�DUH�FRUUHFW�LQ�KLV�XSFRPLQJ�ERRN���
�

���� 3XEOLFDWLRQV�GLUHFWO\�DVVRFLDWHG�ZLWK�WKH�196�'DWDEDQN�
�
5HIHUHHG�SXEOLFDWLRQV�DQG�FRQIHUHQFH�SUHVHQWDWLRQV�IXQGHG�E\�WKH�196�SURJUDP�
�
'H�&iFHUHV�0��:LVHU�6.�������&ODVVLILFDWLRQ�RI�YHJHWDWLRQ��VRPH�FRQFHSWV�DQG�

SLWIDOOV����WK�6\PSRVLXP�RI�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�9HJHWDWLRQ�6FLHQFH��
��±���-XQH�������/\RQ��)UDQFH��>SXEOLVKHG�DEVWUDFW@�

'HQJOHU�-��-DQVHQ�)��*O|FNOHU�)��3HHW�5.��&iFHUHV�0��&K\WUê�0��(ZDOG�-��2OGHODQG�-��
/RSH]�*RQ]DOH]�*��)LQFNK�0��0XFLQD�/��5RGZHOO�-6��6FKDPLQpH�-+-��6SHQFHU�1�
������7KH�*OREDO�,QGH[�RI�9HJHWDWLRQ�3ORW�'DWDEDVHV��*,9'���D�QHZ�UHVRXUFH�IRU�
YHJHWDWLRQ�VFLHQFH��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH��������±�����

6SHQFH�/$��5RVV�-9��:LVHU�6.��$OOHQ�5%��&RRPHV�'$�������'LVWXUEDQFH�DIIHFWV�
VKRUW�WHUP�IDFLOLWDWLRQ��EXW�QRW�ORQJ�WHUP�VDWXUDWLRQ��RI�H[RWLF�SODQW�LQYDVLRQ�LQ�D�
1HZ�=HDODQG�IRUHVW��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�%���%LRORJLFDO�6FLHQFHV�
���������±������

9LFNHUV�6��+XUVW�-��%URDGEHQW�+��:LVHU�6�������196�([SUHVV��$�GDWD�HQWU\��
YDOLGDWLRQ�DQG�DQDO\VLV�WRRO�IRU�5HFFH�GHVFULSWLRQ�DQG�SHUPDQHQW���î��P�GDWD��
3RVWHU�SUHVHQWDWLRQ�DW�1HZ�=HDODQG�(FRORJLFDO�6RFLHW\�&RQIHUHQFH����±���
1RYHPEHU�������'XQHGLQ��1HZ�=HDODQG��

:LVHU�6.��'H�&iFHUHV�0�������([WHQGLQJ�DQG�XSGDWLQJ�FODVVLILFDWLRQV��$Q�H[DPSOH�
ZLWK�1HZ�=HDODQG¶V�ZRRG\�YHJHWDWLRQ����WK�6\PSRVLXP�RI�WKH�,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�9HJHWDWLRQ�6FLHQFH����±���-XQH�������/\RQ��)UDQFH��>SXEOLVKHG�
DEVWUDFW@�

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

�
5HIHUHHG�SXEOLFDWLRQV�
7KH�IROORZLQJ���������SXEOLFDWLRQV�XVHG�GDWD�GHULYHG�IURP�WKH�196�'DWDEDQN��



�
%HH�-1��7DQHQW]DS�$-��/HH�:*��/DYHUV�5%��0DUN�$)��0LOOV�-$��&RRPHV�'$�������

,QIOXHQFH�RI�IROLDU�WUDLWV�RQ�IRUDJH�VHOHFWLRQ�E\�LQWURGXFHG�UHG�GHHU�LQ�1HZ�
=HDODQG��%DVLF�DQG�$SSOLHG�(FRORJ\�������±����
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6�����������������

%HDXPRQW�/-��*DOODJKHU�59��'RZQH\�32��7KXLOOHU�:��/HLVKPDQ�05��+XJKHV�/�
������0RGHOOLQJ�WKH�LPSDFW�RI�+LHUDFLXP�VSS��RQ�SURWHFWHG�DUHDV�LQ�$XVWUDOLD�
XQGHU�IXWXUH�FOLPDWHV��(FRJUDSK\��������±�����>196�GDWD�VRXUFHG�IURP�*%,)@�

%HDXPRQW�/-��*DOODJKHU�59��7KXLOOHU�:��'RZQH\�32��/HLVKPDQ�05��+XJKHV�/�
������'LIIHUHQW�FOLPDWLF�HQYHORSHV�DPRQJ�LQYDVLYH�SRSXODWLRQV�PD\�OHDG�WR�
XQGHUHVWLPDWLRQV�RI�FXUUHQW�DQG�IXWXUH�ELRORJLFDO�LQYDVLRQV��'LYHUVLW\�DQG�
'LVWULEXWLRQV��������±�����>196�GDWD�VRXUFHG�IURP�*%,)@�

%RXUG{W�*:��/DPRXUHDX[�6/��:DWW�06��0DQQLQJ�/.��.ULWLFRV�'-�������7KH�
SRWHQWLDO�JOREDO�GLVWULEXWLRQ�RI�WKH�LQYDVLYH�ZHHG�1DVVHOOD�QHHVLDQD�XQGHU�FXUUHQW�
DQG�IXWXUH�FOLPDWHV��%LRORJLFDO�,QYDVLRQV��3XEOLVKHG�RQOLQH�'2,����������V������
������������>196�GDWD�VRXUFHG�IURP�*%,)@�

%\VWULDNRYD�1��%DGHU�0��&RRPHV�'$�������/RQJ�WHUP�WUHH�IHUQ�G\QDPLFV�OLQNHG�WR�
GLVWXUEDQFH�DQG�VKDGH�WROHUDQFH��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH�������±����

%\VWULDNRYD�1��6FKQHLGHU�+��&RRPHV�'�������(YROXWLRQ�RI�WKH�FOLPDWLF�QLFKH�LQ�VFDO\�
WUHH�IHUQV��&\DWKHDFHDH��3RO\SRGLRSVLGD���%RWDQLFDO�-RXUQDO�RI�WKH�/LQQHDQ�
6RFLHW\�������±����>196�GDWD�VRXUFHG�IURP�*%,)@�

&ODUNVRQ�%5��6PDOH�0&��:LOOLDPV�3$��:LVHU�6.��%X[WRQ�53�������9HJHWDWLRQ�
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