
: KHQ�5LFN\�6XQ�VSHDNV�DERXW�KLV�JUDSK�GDWDEDVH��WKH�WHUPLQRORJ\�LV�
DQDORJRXV�WR�WKDW�RI�D�SDUHQW�WDONLQJ�
DERXW�KLV�FKLOG�� 

+LV�OH[LFRQ�RI�WKH�JUDSK�V\VWHP�RIW-WUHQGLQJ�WRZDUG�
KXPDQ�GHVFULSWLRQ��6XQ�LV�XQGRXEWHGO\�D�SURXG�ID�
WKHU� 

$V�KH�VKRXOG�EH�� 

)RXQGHG�LQ�������6LOLFRQ�9DOOH\-EDVHG�8OWLSD�
�XOWLSD�FRP���RI�ZKLFK�6XQ�LV�WKH�&(2��WUDFNV�IDVW�
DPRQJ�WKH�XSVWDUWV�LQ�WKH�WUDQVLWLRQ�IURP�WUDGLWLRQDO��
UHODWLRQDO�64/�GDWDEDVHV�WRZDUG�JUDSK�V\VWHPV�� 

�*UDSK�GDWDEDVH�IRFXVHV�RQ�ILQGLQJ�WKH�UHODWLRQVKLS�
EHWZHHQ�GDWD��EDVLFDOO\��LW
V�D�KLJK-GLPHQVLRQDO�GDWD��
PHDQLQJ�LW
V�IDU�PRUH�IOH[LEOH�WKDQ�WUDGLWLRQDO�GDWD�
EDVHV���6XQ�VD\V�E\�SKRQH�IURP�%HLMLQJ��ZKHUH�8OWL�

SD�LV�SUHVHQWO\�KHDGTXDUWHUHG����,W
V�DOVR�YHU\�PXFK�
DERXW�VSHHG��$V�ZH�PRYH�LQWR�WKH�WKLUG�GHFDGH�RI�WKH�
��VW�FHQWXU\��ZH
UH�VHHLQJ�ELJ�HQWHUSULVHV�FROOHFWLQJ�
ORWV�DQG�ORWV�RI�GDWD��DQG�WKH\�QHHG�WKH�SURFHVVLQJ�
SRZHU�WR�KDQGOH�WKLV�PDJQLWXGH��DQG�WKH�DELOLW\�WR�
GHHS-SURFHVVLQJ�GDWD��7UDGLWLRQDO�GDWDEDVHV�–�GH�
VLJQHG�DV�IDU�EDFN�DV����\HDUV�DJR�--�VLPSO\�DUHQ¶W�
GHVLJQHG�IRU�WKDW���:LWK�JUDSK��\RX�FDQ�PRGHO�\RXU�
GDWD�LQ�D�VFKHPD-IUHH�ZD\�DQG�SURFHVV�LW�GHHSO\�DQG�
UHFXUVLYHO\�ZLWK�HDVH��FRPSDUHG�WR�D�WUDGLWLRQDO��UHOD�
WLRQDO�GDWDEDVH��ZKLFK�FDQ�EH�YHU\�ULJLG�DQG�VORZ�� 

([SDQGLQJ�RQ�WKH�FHOHULW\��HIILFLHQF\�DQG�HOHJDQFH�RI�
WKH�JUDSK�GDWDEDVH��WKH�&(2�GHVFULEHV�JUDSK�DV�D�
QDWXUDO�ZD\�RI�RUJDQL]LQJ�DQG�SURFHVVLQJ�GDWD��
OLNHQLQJ�WKH�V\VWHP
V�DQDO\WLFV�DQG�FRPSXWLQJ�SURZ�
HVV�WR�UHDO-WLPH�H[SORUDWLRQ�RI�KXPDQ
V�VL[�GHJUHHV�RI�
VHSDUDWLRQ�DV�LQ�VRFLDO�QHWZRUNV��RU��LQVWDQW�LGHQWLIL�
FDWLRQ�RI�EXWWHUIO\�HIIHFW�LQ�D�FRPSOH[�ZRUOG�RI�GDWD�� 
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&(2�5LFN\�6XQ�KDV�EXLOW�D�XQLTXH�DQG�LQYHQWLYH�JUDSK�
GDWDEDVH�SODWIRUP�WKDW�LV�OLNH�FRPELQLQJ�WKH�VWUHQJWKV�RI�

WKH�WZR�VLGHV�RI�WKH�KXPDQ�EUDLQ� 

8OWLSD�
3RZHU 



/DQJXDJH�DOVR�SOD\V�D�IDFWRU��8OWLSD�GHYHORSV�X4/�
�8OWLSD�4XHU\�/DQJXDJH���ZKLFK�UHTXLUHV�PLQLPDO�
FRJQLWLYH�ORDGLQJ��DQG��DQ�DYHUDJH�GHYHORSHU�RU�EXVL�
QHVV�SURIHVVLRQDO�PD\�WDNH�RQO\����PLQXWHV�WR�VWDUW�
LQWHUDFWLQJ�ZLWK�8OWLSD�*UDSK�V\VWHP�´�6XQ�VD\V� 

+H�IXUWKHU�VHHV�KLV�V\VWHP�DNLQ�WR�D�KXPDQ�PLQG���$W�
8OWLSD��ZH
YH�EXLOW�DQG�FRQWLQXH�WR�EXLOG�D�V\VWHP�
WKDW�LV�YHU\�PXFK�OLNH�FRPELQLQJ�WKH�VWUHQJWKV�RI�WKH�
WZR�VLGHV�RI�WKH�KXPDQ�EUDLQ��/LNH�WKH�KXPDQ�EUDLQ��
WKH�OHIW�DQG�ULJKW�VLGHV�RI�WKH�EUDLQ��ZKLFK�LV�HVVHQ�
WLDOO\�V\VWHP���DQG����UHVSHFWLYHO\��WKH�OHIW�VLGH�LV�
YHU\�ORJLFDO��LW�SURFHVVHV�DQG�YLVXDOL]HV�LQIRUPDWLRQ��
LW�FDQ�EH�VHHQ�DV�D�NQRZOHGJH�JUDSK�–�EXW�LW
V�QRW�QHF�
HVVDULO\�
KLJK�SHUIRUPDQFH�
��<HW��FRQFXUUHQW�ZLWK�WKH�
OHIW�EUDLQ��WKH�ULJKW�EUDLQ�ZRUNV�SRZHUIXOO\�LQ�UHDO�
WLPH�DQG�SURFHVVHV�D�ORW�RI�GDWD��LW�FDQ�EH�VHHQ�DV�D�
JUDSK�HQJLQH�� 

) RU�8OWLSD��EHFRPLQJ�WKH�ZRUOG
V�IDVWHVW�
JUDSK�V\VWHP�UHTXLUHV�D�UHDO-WLPH�SUR�
FHVVLQJ�SRZHU�SUHGLFDWHG�RQ�WKH�QHHG�IRU�
ERWK�VSHHG�DQG�VLPSOLFLW\���&RPSHWLQJ�ZLWK�

ODUJHU�HQWLWLHV�LQ�WKH�FKDVH�WR�VDYH�PLOOLVHFRQGV��RU�
HYHQ�PLFURVHFRQGV���6XQ�VHHV�8OWLSD
V�FRPSDFW�FRP�
SDQ\�VL]H�DV�DQ�DFXWH�DVVHW�DV�JUDSK�V\VWHPV�KDYH�
FRQWLQXHG�WR�SLFN�XS�PRPHQWXP�RYHU�WKH�SDVW�GHF�
DGH� 

�7KLV�JLYHV�VPDOOHU�SOD\HUV�OLNH�8OWLSD�WKH�RSSRUWXQL�
W\�WR�ORRN�LQWR�WKH�SUREOHP��DQG�JLYH�WKHVH�ODUJHU�
FRPSDQLHV�—�ZLWK�ORWV�RI�GDWD�—�WKH�SDWK�WR�GHYHORS�
YHU\�IDVW�DQG�LQ�YHU\�DJLOH�ZD\V���6XQ�VD\V����<HV��
WKHUH�DUH�VRPH�RWKHU�SOD\HUV�DURXQG�WKH�ZRUOG�ZLWK�
KLJK-SHUIRUPDQFH�JUDSK�V\VWHPV���%XW�ZH
UH�FRQIL�
GHQW�WKDW�ZH�FDQ�EHDW�WKLV�FRPSHWLWLRQ�E\�D�KXJH�JDS�
EHFDXVH�WKH\
UH�QRW�XVLQJ�WKLV�VDPH�FRQFHSW�RU�LGHRO�
RJ\�DV�ZH�DUH���:H�FDQ�SURFHVV�GDWD�KXQGUHGV�RI�
WLPHV�IDVWHU�WKDQ�VRPH�RI�WKH�FRPSHWLWLRQ���%XW�LQ�
&KLQD��IRU�H[DPSOH��LW�LV�YHU\�FRPSHWLWLYH��VR�ZH�GR�
QHHG�WR�ILJKW�IRU�RXU�EXVLQHVV�DQG�LI�ZH�FDQ�FRPSHWH�
ZLWK�VRPH�RI�WKHVH�WRS�FRPSDQLHV��ZH�FDQ�JR�DQ\�
ZKHUH�� 

:KLOH�PDQ\�RI�WKH�ZHE�JLDQWV�--�*RRJOH��)DFHERRN��
7ZLWWHU��$OLEDED�--�KDYH�LQYHVWHG�LQ�DQG�GHYHORSHG�
JUDSK�WHFKQRORJLHV��6XQ�VD\V���7KHUH
V�VRPH�LQHUWLD�
WKDW�KDV�EHHQ�EXLOW�LQWR�WKHVH�ELJJHU�SOD\HUV���QRWLQJ�
PRVW�KDYH�GRQH�VR�RQO\�WR�WKH�GHJUHH�WKDW��VDWLVILHV�
WKHLU�RZQ�EXVLQHVV�QHHGV���EHIRUH�DGGLQJ�WKDW�JUDSK�
VROXWLRQV�XVHG�E\�,QWHUQHW�OHDGHUV�DUH�QRW�\HW��JHQHUDO�
SXUSRVH�HQRXJK�WR�EH�DGRSWHG�E\ EURDGHU�LQGXVWULHV�
OLNH�EDQNV�RU�ILQDQFLDO�VHUYLFH�FRPSDQLHV�� 

6XFK�LQGXVWULHV�–�EDQNV��ILQDQFLDO�VHUYLFHV��VHFXULWLHV�

DQG�PDMRU�HQWHUSULVH�UDQJLQJ�IURP�WHOHFRP�WR�KHDOWK�
FDUH�–�KDYH�ORQJ�EHHQ�GHYHORSLQJ�JUDSK�V\VWHPV��
ZKLFK��ZLWK�8OWLSD�SRZHU��FDQ�RSHUDWH�������-WLPHV�
IDVWHU�WKDQ�WUDGLWLRQDO��UHODWLRQDO�GDWDEDVHV�RU����V�RI�
WLPHV�IDVWHU�WKDQ�RWKHU�ELJ�GDWD�IUDPHZRUNV� 

�0DMRU�EDQNV�DUH�GHDOLQJ�ZLWK�D�ORW�RI�GDWD��PLVVLRQ�
FULWLFDO�GDWD��)RU�H[DPSOH��ZH
UH�FXUUHQWO\�ZRUNLQJ�
ZLWK�RQH�RI�WKH�ZRUOG
V�ODUJHVW�EDQNV��DQG�WKHLU�QHHGV�
DUH�LQFUHGLEOH��VR�PXFK�VR�WKDW�WKH�WUDGLWLRQDO�WHFK�
QRORJLHV�KDYH�ODJJHG�WKLV�ELJ�EDQN�EHKLQG���H[SODLQV�
6XQ��VSHFLI\LQJ����-GLPHQVLRQDO�GDWD�SRLQWV�RI�8OWL�
SD�JUDSK�DQDO\VLV�SHU�D�EDQNLQJ�WUDQVDFWLRQ���,
P�
WDONLQJ�DERXW�WKH�JUDSK�V\VWHP
V�DELOLW\��LQ�WKLV�EDQN�
LQJ�H[DPSOH��WR�JR�RYHU�WKDW�PDQ\�GLPHQVLRQV�RQH-
E\-RQH�DQG�GR�VR�YHU\�TXLFNO\�DQG�LQ�D�KLJKO\�FRQ�
FXUUHQW�ZD\��WKH�EDQN�ZDQWV�WKDW�SURFHVVHG�LQ�DERXW�
WZHQW\�PLOOLVHFRQGV���$QG�WKH�WUDGLWLRQDO�GDWDEDVH�RU�
RWKHU�JUDSK�V\VWHPV�VLPSO\�FDQ
W�KDQGOH�WKDW�VSHHG�� 

: LWK�ODUJH�EDQNV�SURFHVVLQJ�WHQV�RI�PLOOLRQV�RI�GDLO\�WUDQVDFWLRQV��WKH�
VSHHG�RI�JUDSK�SUHVHQWV�QHZIRXQG�
DELOLWLHV��LQFOXGLQJ��IURP�WKH�XVHU�
YDQWDJH��D�VWUHQJWKHQHG�DUPRU�WR�DV�

VHVV�IUDXGXOHQFH� 

�)RU�HDFK�WUDQVDFWLRQ��WKHLU�V\VWHP�LV�LQHIILFLHQW��7KLV�
LV�ZKHUH�ZH�FDQ�FRPH�LQ�DQG�UHDOO\�KHOS��UHPRGHOLQJ�
WKHLU�GDWD�LQWR�D�JUDSK�LQIUDVWUXFWXUH��SUHVHQWLQJ�ORWV�
RI�UHODWHG�GDWD���6XQ�VD\V���$ORQJ�ZLWK�IDVWHU�GHWHF�
WLRQ�RI�IUDXGXOHQW�DFWLYLW\�DQG�OLTXLGLW\�ULVN�PDQDJH�
PHQW��ZH
UH�WDONLQJ�DERXW�UHDO�WLPH�UHFRPPHQGDWLRQ�
V\VWHPV�DQG�FXVWRPHU�DQDO\VLV�WKDW�FDQ�EHWWHU�VHUYH�
XV�DOO�DV�XVHUV�� 

$QG��DPLG�WKH�RQJRLQJ�PRQWKV�RI�&29,'-��
V�HIIHFW�
RQ�WKH�ZRUOG��DQ�HQKDQFHG�XVH�RI�RQOLQH�GDWD�DQG�VR�
FLDO�GLVWDQFLQJ�FRPPXQLFDWLRQ�LQ�OLHX�RI�LQWHUSHUVRQ�
DO�H[FKDQJH�KDV�VHHQ�EDQNV�ODUJH�DQG�VPDOO�HYLGHQF�
LQJ�D�IXUWKHU�QHHG�IRU�8OWLSD
V�VSHHG� 

7KRVH�QHHGV�KDYH�NHSW�6XQ�DQ�DFWLYH�IDWKHU�RI�KLV�LQ-
GHPDQG�JUDSK���7KH�6RQ�RI�6XQ�LV�JURZLQJ�XS�IDVW�
GXULQJ�WKH�GD\V�RI�YLUXV� 

�'XULQJ�WKH�SDQGHPLF��PDMRU�EDQNV�KDYH�EHHQ�GRLQJ�
VR�PXFK�PRUH�RQOLQH��DQG�KDV�EDVLFDOO\�IRUFHG�WKHVH�
EXVLQHVVHV�WR�DFFRPPRGDWH�WKHVH�QHHGV���6XQ�FRQ�
FOXGHV���)RU�WKH�VPDOOHU�EDQNV�ZKR�ZHUH�VWLOO�RQ�WUD�
GLWLRQDO�GDWDEDVHV��\HV��WKH�SDQGHPLF�KDV�PRWLYDWHG�
WKDW�RQOLQH�EXVLQHVV���—�%\�-XGG�6SLFHU��&DOLIRUQLD�
%XVLQHVV�-RXUQDO�� 

&RS\ULJKW��������&DOLIRUQLD�%XVLQHVV�-RXUQDO��$OO�
5LJKWV�5HVHUYHG� 
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