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67$786�5(3257�21�,0$*(�75$16)(5�67$1'$5'��,76�

:ROIJDQJ�.UHVVH

)DFKKRFKVFKXOH�1HXEUDQGHQEXUJ��1HXEUDQGHQEXUJ��*HUPDQ\��NUHVVH#IK�QE�GH

'HYHORSPHQW�&RPPLWWHH�RI�:*�,,��

.(<�:25'6��'DWD�([FKDQJH��'DWD�)RUPDWV��*HR�UHIHUHQFLQJ��,PDJH�WUDQVIHU��6WDQGDUGV

$%675$&7

'XULQJ� WKH� ,6356�FRQJUHVV� LQ�9LHQQD� WKH�:RUNLQJ� *URXS� ,,��� ³3UDFWLFDO� DQG� ,PSOHPHQWDWLRQ� ,VVXHV� LQ
'LJLWDO� 0DSSLQJ³� ZDV� IRUPHG�� 7KLV� ZDV� FDXVHG� E\� WKH� XUJHQW� QHFHVVLW\� IRU� D� VPRRWK� H[FKDQJH� RI
SKRWRJUDPPHWULF� LPDJHV�DQG�GDWD�GHPDQGHG�E\�V\VWHP�PDQXIDFWXUHUV�DQG�XVHUV� LQ�SDUWLFXODU�� ,Q� DXWXPQ
�����D�'HYHORSPHQW�&RPPLWWHH��'&��ZDV�IRUPHG�LQ�RUGHU� WR�VWHHU� WKH�GHYHORSPHQW�RI� WKH�VWDQGDUG��7KH
EDVLFV� RI� WKH� ,PDJH� 7UDQVIHU� 6WDQGDUG� �,76�� ZHUH� ODLG� GRZQ� GXULQJ� D� IRXU�GD\� PHHWLQJ� RI� WKH� '&� LQ
1HXEUDQGHQEXUJ��*HUPDQ\��LQ�'HFHPEHU������
$W� DERXW� WKH� VDPH� WLPH� WKH� ,QWHUQDWLRQDO�2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� VWDUWHG� WR�ZRUN� RQ� WKH
VDPH�VXEMHFW��:LWKLQ�WKH�7HFKQLFDO�&RPPLWWHH������7&�����WKH�SURMHFWV�³,PDJHU\�DQG�*ULGGHG�'DWD³�DQG
³,PDJHU\�DQG�*ULGGHG�'DWD�&RPSRQHQWV³�ZHUH�GHILQHG�� 3DUWLFLSDWLRQ� LQ� WKH� SURMHFWV�PDGH� LW� SRVVLEOH� WR
HVWDEOLVK�,6356�,76�DV�WKH�EDVLV�RI�WKH�GDWD�PRGHO�RI�WKH�,62�VWDQGDUG�
:KLOH�ZRUNLQJ�ZLWK�,62�7&����FRQWDFWV�ZHUH�HVWDEOLVKHG�WR�WKH�6WDQGDUGV�:RUNLQJ�*URXS�RI�WKH�)HGHUDO
*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&��8�6���DV�ZHOO�
&RRSHUDWLRQ�WRRN�SODFH�ZLWK� WKH�2SHQ�*,6�&RQVRUWLXP��2*&��� WRR��7KH�,6356�,76�ZDV�SUHVHQWHG�DW� WKH
2*&�PHHWLQJ�LQ�(QVFKHGH��7KH�1HWKHUODQGV��LQ�$SULO������
7KH� ,76� ZDV� FRQFHLYHG� DV� D� JHQHULF� VWDQGDUG� ZKLFK� FRYHUV� DQ\� VHQVRU� JHRPHWU\� DQG� DQ\� LPDJH
FRQILJXUDWLRQ��LV��'�FDSDEOH�DQG�YDOLG�IRU�SUDFWLFDOO\�DQ\�LPDJH�UHVROXWLRQ�

.85=)$6681*

9HUXUVDFKW� GXUFK� GLH� EHL� 6\VWHPKHUVWHOOHUQ� XQG� YRU� DOOHP� $QZHQGHUQ� GULQJHQGH� 1RWZHQGLJNHLW� ]XP
HLQIDFKHQ�$XVWDXVFK�YRQ�SKRWRJUDPPHWULVFKHQ�%LOGHUQ�XQG�'DWHQ�ZXUGH�ZlKUHQG�GHV�,6356�.RQJUHVVHV
LQ�:LHQ�GLH�:RUNLQJ�*URXS�,,���³3UDFWLFDO�DQG�,PSOHPHQWDWLRQ�,VVXHV�LQ�'LJLWDO�0DSSLQJ³�JHJU�QGHW�
,P� +HUEVW� ����� ZXUGH� GDV� 'HYHORSPHQW� &RPPLWWHH� �'&�� PLW� GHP� =LHO� JHELOGHW�� GLH� (QWZLFNOXQJ� GHV
6WDQGDUGV� ]X� VWHXHUQ��'LH�*UXQGODJHQ� I�U�GHQ� ,PDJH�7UDQVIHU� 6WDQGDUG� �,76�� VLQG� EHL� HLQHU� YLHUWlJLJHQ
=XVDPPHQNXQIW�GHV�'&�LQ�1HXEUDQGHQEXUJ��'HXWVFKODQG��LP�'H]HPEHU������HQWVWDQGHQ�
(WZD�]HLWJOHLFK�EHJDQQ�GLH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��GDPLW��VLFK�GHP�7KHPD�]X
ZLGPHQ�� ,QQHUKDOE� GHV� 7HFKQLFDO� &RPPLWWHH� ���� �7&����� ZXUGHQ� GLH� 3URMHNWH� ³,PDJHU\� DQG� *ULGGHG
'DWD³�XQG�³,PDJHU\�DQG�*ULGGHG�'DWD�&RPSRQHQWV³�LQV�/HEHQ�JHUXIHQ��'LH�DNWLYH�0LWDUEHLW� LQ�GHQ�,62�
3URMHNWHQ�HU|IIQHWH�GLH�&KDQFH��GHQ�,6356�,76�DOV�*UXQGODJH�I�U�GLH�,62�1RUPXQJ�]X�HWDEOLHUHQ�
hEHU� GLH� $UEHLW� LQ� GHU� ,62� HQWVWDQGHQ� LQWHQVLYH� .RQWDNWH� ]XU� 6WDQGDUGLVLHUXQJVJUXSSH� GHV� )HGHUDO
*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&��GHU�86$�
$XFK�PLW�GHP�2SHQ�*,6�&RQVRUWLXP��2*&��IDQG�ZLHGHUKROW�HLQ�*HGDQNHQDXVWDXVFK�VWDWW��'HU�,76�ZXUGH
LP�$SULO������EHLP�2*&�7UHIIHQ�LQ�(QVFKHGH��1LHGHUODQGH��YRUJHVWHOOW�
'DV� (QWZLFNOXQJV]LHO� GHV� ,76� LVW� HLQ� JHQHULVFKHU� 6WDQGDUG�� GHU� I�U� EHOLHELJH� 6HQVRUHQ� XQG
$XIQDKPHDQRUGQXQJHQ�*�OWLJNHLW�EHVLW]W���'�IlKLJ�LVW�XQG�SUDNWLVFK�I�U�DOOH�%LOGDXIO|VXQJHQ�JHHLJQHW�LVW�

���385326(�2)�7+(�,0$*(�75$16)(5�67$1'$5'

'LJLWDO�SKRWRJUDPPHWULF�WHFKQLTXHV�KDYH�EHFRPH�ZLGHO\�XVHG�LQ�SURGXFWLRQ�DQG�UHVHDUFK�LQ�WKH�ODVW�GHFDGH�
,Q� VRPH� ILHOGV� WKH\� KDYH� DOPRVW� FRPSOHWHO\� UHSODFHG� WUDGLWLRQDO� PHWKRGV�� H�J�� LQ� RUWKRSKRWR� SURGXFWLRQ�
$IWHU�SLRQHHU�ZRUN�DW�XQLYHUVLWLHV� WKH� ILUVW� JHQHUDWLRQ� RI� FRPSOHWH� V\VWHPV� VXFFHVVIXOO\� LQWURGXFHG�ZRUOG
ZLGH�KDV�EHHQ�GHYHORSHG�E\�WKH�ODUJH�V\VWHP�PDQXIDFWXUHUV�LQ�WKH�SKRWRJUDPPHWULF�PDUNHW��7KHVH�V\VWHPV
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ZHUH�TXLWH�VHOI�VXIILFLHQW�DQG�SURYLGHG�SURFHVVLQJ�XS�WR�WKH�ILQDO�SURGXFW�EXW�LQ�JHQHUDO�LQWHUIDFHG�ZHOO�RQO\
ZLWK�RWKHU�SURGXFW�OLQHV�RI�WKH�VDPH�VXSSOLHU�

&KDUDFWHULVWLFV�RI�WKH�SUHVHQW�VWDJH�RI�GLJLWDO�SKRWRJUDPPHWU\�DUH�

$OJRULWKPV� DQG� VRIWZDUH� IRU� VROYLQJ� VWDQGDUG� WDVNV� DUH� JHQHUDOO\� NQRZQ� DQG� DYDLODEOH�� 7KHUHIRUH
SKRWRJUDPPHWULF�FRPSRQHQWV�DUH�RIWHQ�EHLQJ�LQWHJUDWHG�LQ�H[LVWLQJ�JHR�LQIRUPDWLRQ�V\VWHPV��7KH�QXPEHU
RI�VXSSOLHUV�RI�SKRWRJUDPPHWULF�SURGXFWV�KDV�LQFUHDVHG�FRQVLGHUDEO\�

7KH� VWULFW� VHSDUDWLRQ� WKDW� KDV� H[LVWHG� EHWZHHQ� ODUJHVFDOH� DLUERUQH� DSSOLFDWLRQV� XVLQJ� IUDPH� FDPHUDV� DQG
VPDOOVFDOH�VSDFHERUQH�DSSOLFDWLRQV�XVLQJ�RWKHU�VHQVRUV�LV�LQ�IOX[��7ZR�H[DPSOHV�DUH�DLUERUQH�GLJLWDO�&&'�
OLQH�FDPHUDV��SXVKEURRP��DQG�WKH�VR�FDOOHG�PHWHU�VDWHOOLWHV�

5HVROXWLRQ� DQG� JHRPHWULF� TXDOLW\� RI� UDGDU� LPDJHV� KDYH� EHHQ� LPSURYHG� WR� WKH� SRLQW� ZKHUH� ODUJHVFDOH
DSSOLFDWLRQV�DUH�SUDFWLFDO�

7KHUH�KDYH�EHHQ�ILUVW�VXFFHVVIXO�WHVWV�RI�WKH�XVH�RI�ODVHU�VFDQQLQJ�GDWD�IRU�LPDJLQJ�SXUSRVHV�

7KH�ODWHVW�WHQGHQFLHV�LQ�WKH�GHYHORSPHQW�RI�SKRWRJUDPPHWULF�DSSOLFDWLRQV�GHPDQG�IDU�PRUH�H[WHQVLYH�GDWD
H[FKDQJH�DFURVV�V\VWHP�ERUGHUV�WKHQ�EHIRUH��7KH�ODFN�RI�DOO�HQFRPSDVVLQJ�DQG�ZHOO�DFFHSWHG�GDWD�IRUPDWV
FRVWV�WLPH�DQG�PRQH\��QHFHVVLWDWHV�VSHFLDOL]HG��VROXWLRQV�DQG�VORZV�GRZQ�IXUWKHU�GHYHORSPHQW�

)RU�WKHVH�UHDVRQV��WKH�LQLWLDWLYH�RI�,6356�DLPV�DW�WKH�GHYHORSPHQW�RI�D�GDWD�IRUPDW�DFFHSWHG�ZRUOG�ZLGH�IRU
WKH�VWRUDJH�DQG�WKH�H[FKDQJH�RI�SKRWRJUDPPHWULF�GDWD��7KLV�IRUPDW�VKDOO�EH�LQGHSHQGHQW�RI�PDQXIDFWXUHUV
RU�VHQVRUV��H[SDQGDEOH�DQG�VHUYH�DV�D�FRPPRQ�SODWIRUP�IRU�WKH�H[FKDQJH�RI�LPDJH�DQG�RULHQWDWLRQ�GDWD�

,Q�RUGHU�WR�SXVK�WKH�GHYHORSPHQW��:*�,,���³3UDFWLFDO�DQG�,PSOHPHQWDWLRQ�,VVXHV�LQ�'LJLWDO�0DSSLQJ³�ZDV
IRXQGHG�GXULQJ�WKH�,6356�FRQJUHVV�LQ�9LHQQD��LQ������

6LQFH�WKHQ��:*�,,���KDV�GHYHORSHG�WKH�IUDPHZRUN�RI�D�GDWD�IRUPDW�VWDQGDUG�ZKLFK�KDV�EHHQ�QDPHG��,PDJH
7UDQVIHU�6WDQGDUG����,76����7KH�RULJLQDO�SODQ�ZDV�WR�GHYHORS�,76��LQWR�D�FRPSOHWH�VRIWZDUH�LQWHUIDFH�UHDG\
IRU� LQWHJUDWLRQ� LQWR� H[LVWLQJ� SKRWRJUDPPHWULF� DQG� UHPRWH� VHQVLQJ� V\VWHPV�� 7KLV� JRDO� KDV� QRW� \HW� EHHQ
DFKLHYHG���+RZHYHU��WKH��FRQFHSW�RI�,76�KDV�EHHQ��DFFHSWHG�E\�VWDQGDUGL]DWLRQ�HIIRUWV�RI� WKH�,QWHUQDWLRQDO
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62���WKH�8�6��)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&��DQG�E\�WKH
*HUPDQ�,QVWLWXWH�IRU�6WDQGDUGL]DWLRQ��'HXWVFKHV�,QVWLWXW�I�U�1RUPXQJ��',1��

����'(6&5,37,21�2)�7+(�,0$*(�75$16)(5�67$1'$5'

3UHOLPLQDU\�ZRUN�KDV�EHHQ�GRQH�GXULQJ�PHHWLQJV�RI�:*�,,���LQ�6WXWWJDUW��������DQG�&DPEULGJH���������,Q
WKH�DXWXPQ�RI������D�VXEFRPPLWWHH�RI�:*�,,����WKH�'HYHORSPHQW�&RPPLWWHH��'&���ZDV�IRXQGHG��FRQVLVWLQJ
RI� /OXLV� &RORPHU�� :ROIJDQJ� 6FKLFNOHU�� 7RELDV� +HXFKHO�� )UDQN� 6FKROWHQ� DQG� WKH� DXWKRU�� 7KH� '&� ZDV
LQWHQGHG� WR� EH� D� VWHHULQJ� FRPPLWWHH� GXULQJ� WKH� GHYHORSPHQW� SKDVH�� ,Q� D� IRXU�GD\� PHHWLQJ� LQ
1HXEUDQGHQEXUJ��*HUPDQ\��LQ�'HFHPEHU������WKH�EDVLF�SULQFLSOHV�RI�,76�ZHUH�DJUHHG�XSRQ�

7KH� ,76�ZLOO� VHUYH�DV� D�XQLTXH� UHSUHVHQWDWLRQ�RI�JHR� UHODWHG� LPDJHV� DQG� WKHLU� GHVFULSWLYH� GDWD� WR� HQDEOH
FRPSDWLELOLW\� DPRQJ� SKRWRJUDPPHWULF� DQG� JHR�LQIRUPDWLRQ�V\VWHPV�� 7KH� XQLW� RI� GHILQLWLRQ� LV� WKH� LPDJH�
7KH�,76�GHILQHV�D�PLQLPXP�VHW�RI�GDWD�QHHGHG�WR�JHR�UHIHUHQFH�WKH�LPDJH��.UHVVH��������

7KH� ,76� GHVFULEHV� DOO� JHRPHWULF� DVSHFWV� RI� WKH� WUDQVIRUPDWLRQ� EHWZHHQ� DQ� LPDJH�� �'�REMHFW� VSDFH
FRRUGLQDWHV�DQG�DQ�RUWKRLPDJH��$�JHQHULF�GHVFULSWLRQ�RI�DOO�VHQVRU�JHRPHWULHV�LV�D�SDUW�RI�,76��5DGLRPHWULF
LPDJH�PDQLSXODWLRQ�DQG�LQWHUSUHWDWLRQ�LV�QRW�LQFOXGHG�LQ�,76��'HULYHG�SURGXFWV�EH\RQG�WKH�RUWKRSKRWR�OHYHO
DUH�QRW�LQFOXGHG�LQ�,76�HLWKHU�
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������*HQHUDO�FRQFHSWV

*HRUHIHUHQFHG�GDWD�GHULYHG�IURP�DQ�LPDJLQJ�VHQVRU�FDQ�EH�GHVFULEHG�LQ�WKH�IRUP�RI�D�ULJRURXV��JHRPHWULF
PRGHO� EDVHG� RQ� WKH� SK\VLFDO� SURSHUWLHV� RI� WKH� VHQVRU�� 7KH� JHRUHIHUHQFHG� GDWD� FRQVLVW� RI� WKH� IRXU
FRPSRQHQWV��,PDJH�GDWD��VHQVRU�PRGHO��JHR�UHIHUHQFH�RI�WKH�VHQVRU�DQG�DQFLOODU\�GDWD�

7KH�ULJRURXV�IXQFWLRQDO�UHSUHVHQWDWLRQ�ZKLFK�LV�GHILQHG�E\� WKH�VHQVRU�PRGHO�DQG�WKH�JHR�UHIHUHQFH�PRGHO
FDQ�DOVR�EH�UHSUHVHQWHG�E\�DQ�DSSUR[LPDWLRQ��ZKLFK�GLUHFWO\�GHVFULEHV� WKH�IXQFWLRQDO�UHODWLRQ�EHWZHHQ�WKH
�'�REMHFW�SRVLWLRQ��DQG�D�FRUUHVSRQGLQJ��'�LPDJH�SRVLWLRQ�ZLWKRXW�PRGHOLQJ�WKH�SK\VLFDO�SURSHUWLHV�RI�WKH
VHQVRU��7KHVH�PRGHOV�DUH�EDVHG�RQ�SRO\QRPLDO�IXQFWLRQV�DQG�RQ�UDWLRQDO�IXQFWLRQV��7KHVH�PRGHOV�DUH�RIWHQ
XVHG�LI�WKH�VHQVRU�PRGHO�LV�FODVVLILHG�DQG�WKHUHIRUH�QRW�DYDLODEOH�WR�WKH�DSSOLFDWLRQ�

������/HYHOV

,Q�RUGHU�WR�PHUJH�ZLWK�LGHDV�ZHOO�NQRZQ�WR�WKH�UHPRWH�VHQVLQJ�FRPPXQLW\��WKH�,76�LV�VWUXFWXUHG�LQ� OHYHOV
��������ZKLFK�DUH�UHODWHG�WR�WKH�WUDGLWLRQDO�SKRWRJUDPPHWULF�ZRUNIORZ�EHJLQQLQJ�IURP�WKH�UDZ�LPDJH�GDWD
XS�WR�DQ�RUWKRSKRWR�

/HYHO� ��� WKH� ORZHVW� OHYHO�� GHVFULEHV� WKH� RULJLQDO� RU� UDZ� GDWD� FRPLQJ� IURP� WKH� VHQVRU� ZLWKRXW� DQ\� JHR
UHIHUHQFH�DQG�VHQVRU�LQIRUPDWLRQ�

/HYHO��� FRQWDLQV�XQSURFHVVHG� LPDJH�GDWD�ZKLFK�KDYH�D� NQRZQ� UHODWLRQ� EHWZHHQ� LPDJH� DQG� REMHFW� VSDFH�
7KLV�PD\�EH�D�SXVKEURRP�LPDJH�ZLWK�WKH�LPDJH�URZ�VWLOO�LQ�WKH�RULJLQDO�SRVLWLRQ�DQG�ZLWK�RULHQWDWLRQ�GDWD�

/HYHO���GHVFULEHV�LPDJH�GDWD�ZKLFK�KDYH�RQH�FORVHG�IRUP�RI�IXQFWLRQDO�UHODWLRQVKLS�EHWZHHQ�VHQVRU�PRGHO
DQG�JHR�UHIHUHQFH��RULHQWHG�LPDJH��

/HYHO���GHVFULEHV�LPDJH�GDWD�ZKLFK�RULJLQDOO\�KDYH�EHHQ�DFTXLUHG�E\�D�OLQH�VHQVRU�DQG�ZKLFK�DUH�SURFHVVHG
WR�D�FRPPRQ�SODQH��7KLV�JHQHUDWHV�D�UHDGLO\�YLVLEOH�LPDJH�VLPLODU�WR�DQ�LPDJH�WDNHQ�E\�D�IUDPH�FDPHUD�

/HYHO����WKH�KLJKHVW�OHYHO��GHVFULEHV�SURFHVVHG�LPDJH�GDWD�ZKLFK�DUH�GLUHFWO\�UHODWHG�WR�WKH�REMHFW�FRRUGLQDWH
V\VWHP��RUWKRSKRWR��

������,PDJH�6HQVRU�0RGHO

,W� KDV� SURYHQ� WR� EH� LPSUDFWLFDO� WR� GHVLJQ� D� JHQHULF� VHQVRU� ZKLFK� FRXOG� VHUYH� IRU� WKH� GHULYDWLRQ� RI� WKH
JHRPHWULFDO� SURSHUWLHV� RI� DQ\� H[LVWLQJ� LPDJLQJ� VHQVRUV�� ,QVWHDG� VHYHUDO� W\SHV� RI� VHQVRUV� ZLWK� GLIIHUHQW
SK\VLFDO�PRGHOV�KDYH�EHHQ�GHILQHG�

*HQHUDOO\�WKH�LPDJH�VHQVRU�PRGHO�KDV�WR�GHVFULEH�WKH�LPDJH�JHRPHWU\�ZKLFK�LV�QHFHVVDU\�WR�UHFRQVWUXFW�WKH
SK\VLFDO�LPDJLQJ�SURFHVV��7KH�VHQVRU�PRGHO�LV�VSHFLILF�IRU�HDFK�FODVV�RI�VHQVRUV��7KH�,76�KDV�WR�DFFRPRGDWH
DOO�WKH�SDUDPHWHUV�UHTXLUHG�WR�UHSUHVHQW�WKH�VHQVRU�PRGHO�

)RU� HDFK� VHQVRU� FODVV� D� VWDQGDUG� UHSUHVHQWDWLRQ� KDV� WR� EH� GHILQHG�� 7KLV� VWDQGDUG� UHSUHVHQWDWLRQ� KDV� WR
FRQWDLQ�WKH�VHQVRU�VSHFLILF�JHRPHWU\�DQG�DOO�WKH�SDUDPHWHUV�UHTXLUHG�WR�GHVFULEH�LW�

([DPSOHV�IRU�GLIIHUHQW�W\SHV�RI�VHQVRUV�DUH�IUDPH�FDPHUD��&&'�OLQH�VHQVRU��SXVKEURRP��RU�UDGDU�

������*HRUHIHUHQFH�RI�WKH�6HQVRU

��������5LJRURXV�0RGHO

7KH�ULJRURXV�PRGHO�LV�EDVHG�RQ�WKH�FROOLQHDULW\�EHWZHHQ�DQ�LPDJH�SRLQW��WKH�SURMHFWLRQ�FHQWHU�RI�WKH�VHQVRU
DQG�DQ�REMHFW�SRLQW��7KLV�PHDQV�WKDW�DQ�LPDJH�SRLQW��WKH�SURMHFWLRQ�FHQWHU�DQG�WKH�UHODWHG�REMHFW�SRLQW� OLH
H[DFWO\�RQ�D�VWUDLJKW�OLQH�LI�D�JHRPHWULFDOO\�LGHDO�VHQVRU�DQG�YDFXXP�LV�DVVXPHG�

7KH� ULJRURXV� PRGHO� DOORZV� WKH� H[DFW� VROXWLRQ� RI� SKRWRJUDPPHWULF� SUREOHPV�� 7ULDQJXODWLRQ� LV� SRVVLEOH�
ZKHUHE\�EXQGOHV�RI�FROOLQHDU�UD\V�FDQ�EH�DGMXVWHG�WRJHWKHU�WR�REWDLQ�D�EHVW�ILW�WR�NQRZQ�FRQWURO�SRLQWV��7KH
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VLPSOH� DOJRULWKPV� JXDUDQWHH� IOH[LEOH� XVH� LQ� DOO� DSSOLFDWLRQ� HQYLURQPHQWV�� 2QOLQH� SURFHVVLQJ� RI� GDWD� LV
SRVVLEOH�ZLWK�DOO�PRGHUQ�FRPSXWHUV�

��������3RO\QRPLDO�DQG�5DWLRQDO�)XQFWLRQV

3RO\QRPLDO�DQG�UDWLRQDO�IXQFWLRQV�DUH�XVHG�WR�GLUHFWO\�PRGHO�WKH�JHRPHWULF�UHODWLRQ�EHWZHHQ�WKH�LPDJH�DQG
WKH�JURXQG��$��'�LPDJH�SRLQW�LV�WUDQVIRUPHG�LQWR�WKH��'�JURXQG�V\VWHP�ZLWKRXW�FRQVLGHUDWLRQ�RI�WKH�VHQVRU
JHRPHWU\��$�VXFFHVVIXO�WUDQVIRUPDWLRQ�UHTXLUHV�WKH�NQRZOHGJH�RI�D�JUHDW�QXPEHU�RI�SRO\QRPLDO�FRHIILFLHQWV
�'RZPDQ��������

������5DVWHU�'DWD�)RUPDW

7KH�,76�KDV�WZR�SDUDOOHO�UHSUHVHQWDWLRQV��7KH�LQWHUQDO�VWRUDJH�NHHSV�WKH�GDWD�WRJHWKHU�ZLWK�WKH�LPDJH�LQ�RQH
VLQJOH�ILOH��7KH�H[WHUQDO�VWRUDJH�NHHSV�WKH�GDWD�RQ�D�VHSDUDWH�ILOH�LQ�$6&,,�IRUPDW�LQ�FRPELQDWLRQ�ZLWK�DQ\
LPDJH�ILOH�IRUPDW��7KH�,76�LV�QRW�H[FOXVLYHO\�ERXQG�WR�D�SDUWLFXODU�LPDJH�IRUPDW��+RZHYHU���WKH�XVH�RI�7,))
���� IRU� WKH� LQWHUQDO� UHSUHVHQWDWLRQ� VWRULQJ� WKH� LPDJH�GDWD� DQG� WKH� ,76�GDWD� LQ� D�7,))�WDJ� VWUXFWXUH� WR� EH
VWDQGDUGL]HG�LV�VWLOO�SODQQHG�

7KH� LQWHUQDO� UHSUHVHQWDWLRQ� KDV� REYLRXV� DGYDQWDJHV� LQ� WHUPV� RI� FRQVLVWHQF\�� ZKLOH� WKH� H[WHUQDO
UHSUHVHQWDWLRQ�RIIHUV�JUHDWHU� IOH[LELOLW\�� L�H�� LW� SUHVHUYHV� WKH� FXUUHQW� YDULHW\� RI� LPDJH� ILOH� IRUPDWV� XVHG� E\
H[LVWLQJ� SKRWRJUDPPHWULF� DQG� JHR�LQIRUPDWLRQV\VWHPV�� DQG� SUHVHUYHV� WKH� LQGLYLGXDO� FKDUDFWHU� RI� DQ
HVWDEOLVKHG�SURGXFWLRQ�IORZ��2I�FRXUVH�WKH�FRQYHUVLRQ�EHWZHHQ�WKHVH�WZR�UHSUHVHQWDWLRQV�LV�SRVVLEOH�DW�DQ\
WLPH��7KH�FRQYHUVLRQ�LQWR�DQ�LQWHUQDO� UHSUHVHQWDWLRQ� LV� D� VLPSOH� DSSHQG� IXQFWLRQ�� L�H�� WKHUH� LV�QR�QHHG� WR
FRS\�WKH�LPDJH�GDWD�

����&223(5$7,21�:,7+�,62�7&�����)*'&�DQG�2*&

3DUDOOHO� WR� WKH� � HIIRUWV� RI�:*� ,,���� RWKHU� FRPPLWWHHV� VWDUWHG� HIIRUWV� WR� VWDQGDUGL]H� SKRWRJUDPPHWULF� DQG
UHPRWH�VHQVLQJ�GDWD�IRUPDWV��$PRQJ�WKHP�DUH�WKH�,62�7HFKQLFDO�&RPPLWWHH������*HRJUDSKLF�,QIRUPDWLRQ
��*HRPDWLFV���,62�7&������WKH�6WDQGDUGV�:RUNLQJ�*URXS�RI�WKH�8�6��)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH
�)*'&�� DQG� WKH� VWDQGDUGL]DWLRQ� FRPPLWWHH� �3KRWRJUDPPHWULH� XQG� )HUQHUNXQGXQJ�� RI� WKH� 'HXWVFKHV
,QVWLWXW� I�U� 1RUPXQJ� �*HUPDQ� ,QVWLWXWH� IRU� 6WDQGDUGL]DWLRQ�� ',1��� 7KH� DXWKRU� LV� D� PHPEHU� RI� WKHVH
FRPPLWWHHV�RU�ZRUNV�LQ�FORVH�FRRSHUDWLRQ�ZLWK�WKHP�

,Q� WKH� EHJLQQLQJ� RI� ����� ,62�7&���� VWDUWHG� WR� GHDO� ZLWK� WKH� VWDQGDUGL]DWLRQ� RI� WKH� VWRUDJH� DQG� WKH
H[FKDQJH� RI� LPDJH� GDWD� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� QHZ� SURMHFW� ������ �,PDJHU\� DQG� *ULGGHG� 'DWD
&RPSRQHQWV���0DQ\�RI� WKH�IRUPDWV� WR�EH�VWDQGDUGL]HG�KDG�EHHQ�FROOHFWHG�LQ�DQ�RYHUYLHZ�SUHSDUHG�E\� WKH
HDUOLHU�SURMHFW����������������,PDJHU\�DQG�*ULGGHG�'DWD���)DGDLH��������

,76� � SURYHG� WR� EH� WKH� IUDPHZRUN� PRVW� DFFHSWDEOH� IRU� WKH� VWDQGL]DWLRQ� ZRUN� VWDUWHG� E\� WKH� ,62�7&���
SURMHFW� ������� 3UREDEO\� ,76� GLG� VR� ZHOO� EHFDXVH� LW� ZDV� GHVLJQHG� LQGHSHQGHQWO\� � RI� PDQXIDFWXUHUV� DQG
VSHFLILF�VHQVRUV��)XUWKHUPRUH�LW�ZDV�EXLOW�XSRQ�WKH�PDWXUH�PRGHO�RI�FHQWUDO�SHUVSHFWLYH��ORQJ�DFFHSWHG�DV�D
VWDQGDUG�LQ�SKRWRJUDPPHWU\�

:KLOH�ZRUNLQJ�ZLWK�,62�7&����SURMHFW��������FRQWDFWV�ZHUH�PDGH�WR�WKH�6WDQGDUGV�:RUNLQJ�*URXS�RI�WKH
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&���7KH�)*'&�FRRUGLQDWHV�WKH�GHYHORSPHQW�RI�WKH�8�6��1DWLRQDO
'DWD�,QIUDVWUXFWXUH��16',���7KH�16',�HQFRPSDVVHV�SROLFLHV��VWDQGDUGV��DQG�SURFHGXUHV�IRU�RUJDQL]DWLRQV�WR
FRRSHUDWLYHO\�SURGXFH�DQG�VKDUH�JHRJUDSKLF�GDWD��6WDQGDUGV�:RUNLQJ�*URXS�RI�)*'&���������7KH�)*'&
V
�&RQWHQW�6WDQGDUG�IRU�5HPRWH�6HQVLQJ�6ZDWK�'DWD��LV�FORVHO\�WLHG�WR�WKH�&&'�OLQH�VHQVRU�WHFKQLTXH��WKXV
LWV�QDPH��7KLV�VWDQGDUG�DOUHDG\�SURYLGHV�D�VRIWZDUH�LQWHUIDFH�SURJUDPPHG�IRU�WKH�LPDJH�GDWD�IRUPDW�+')
�+LHUDUFKLFDO�'DWD�)RUPDW���+')�RIIHUV�WKH�GHILQLWLRQ�RI�D�ILOHKHDGHU�IRU�WKH�VWRUDJH�RI�DWWULEXWH�GDWD�VLPLODU
WR�7,))�WKRXJK�+')�DOORZV�D�JUHDWHU�IOH[LELOLW\��+')�KDV�EHHQ�GHYHORSHG�E\� WKH�1&6$��1DWLRQDO�&HQWHU
IRU�6XSHUFRPSXWLQJ�$SSOLFDWLRQV��

&RQWDFWV�KDYH�EHHQ�HVWDEOLVKHG�ZLWK� WKH�2SHQ�*,6�FRQVRUWLXP� �2*&�� DV�ZHOO�� ,76�ZDV� SUHVHQWHG� DW� WKH
2*&�PHHWLQJ�LQ�(QVFKHGH��WKH�1HWKHUODQGV���,Q�DGGLWLRQ��$UOLVV�:KLWHVLGH��WKH�DXWKRU�RI�VHYHUDO�RI�2*&
V
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UHTXHVWV� IRU�SURSRVDOV�� WRRN�SDUW� LQ� D� WHOHSKRQH� FRQIHUHQFH�ZLWK�:*� ,,��� KHOG� LQ� 6WXWWJDUW��*HUPDQ\�� LQ
������2SHQ�*,6�&RQVRUWLXP��������

����6800$5<

7KH�JRDO�RI�WKH�GHYHORSPHQW�RI�,76�FRQWLQXHV�WR�EH�WKH�IDFLOLWDWLRQ�RI�ZRUN�RQ�WKH�DSSOLFDWLRQ�OHYHO�DQG�WKH
VLPSOLILFDWLRQ� RI� WKH� GDWD� H[FKDQJH� EHWZHHQ� GLIIHUHQW� W\SHV� RI� V\VWHPV� LQ� SKRWRJUDPPHWU\� DQG� UHPRWH
VHQVLQJ��7KH�GHYHORSPHQW�RI�D�VRIWZDUH�LQWHUIDFH�KDV�QRW�\HW�EHHQ�UHDOL]HG�EHFDXVH�RI�WKH�ODFN�RI�ILQDQFLDO
VXSSRUW��7KH�ODUJH�V\VWHP�PDQXIDFWXUHUV�GR�QRW�VHHP�WR�WDNH�D�VWURQJ�LQWHUHVW�LQ�HQFRXUDJLQJ�WKHSURMHFW��$
ODUJH�VSHFWUXP�RI� IRUPDWV�PLJKW�QRW�VHHP�D�GLVDGYDQWDJH�WR� WKH�PDQXIDFWXUHUV�� ,QGHHG�� LW�PD\�KDYH�EHHQ
KHOSIXO� WR� SURFHHG� VORZO\� DQG� DZDLW� IXUWKHU� GHYHORSPHQWV�� � 7KH� FRQWDFWV� WR� ,62� DQG� )*'&� DQG� WKHLU
DSSURDFK�WR�WKH�GDWD�IRUPDW�VWDQGDUGL]DWLRQ�PLJKW�EH�KHOSIXO�LQ�WKH�IXWXUH�

5()(5(1&(6

)DGDLH��.���������7HFKQLFDO�5HSRUW���������������*HRJUDSKLF�,QIRUPDWLRQ�±�,PDJHU\�DQG�*ULGGHG�'DWD�
,62�7&����'RFXPHQW�1���������Q����3')�DW�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����

'RZPDQ��,���������7KH�8VH�RI�QRQ�ULJRURXV�0HWKRGV�IRU�,PDJH�*HRPHWU\�0RGHOV��$�3RVLWLRQ�3DSHU��GUDIW��
LQWHUQDO�SDSHU�LQ�:*�,,��

.UHVVH��:���������,76�±�,PDJH�7UDQVIHU�6WDQGDUG��5HSRUW�RI�WKH�'HYHORSPHQW�&RPPLWWHH�WR�WKH�,6356�
:*�,,��

2SHQ�*,6�&RQVRUWLXP��������7KH�2SHQ�*,6�6SHFLILFDWLRQ�0RGHO��7RSLF�����,PDJH�([SORLWDWLRQ�6HUYLFHV�
9HUVLRQ����2SHQ�*,6�3URMHFW�'RFXPHQW�1XPEHU�������U��GRF

6WDQGDUGV�:RUNLQJ�*URXS�RI�)*'&��������)LQDO�'UDIW�±�&RQWHQW�6WDQGDUG�IRU�5HPRWH�6HQVLQJ�6ZDWK�'DWD�
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��5HVWRQ��9$�86$�
IWS���IJGF�HU�XVJV�JRY�SXE�JGF�
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