
'DWDEDVH�0DQDJHPHQW�6\VWHP�IRU�+RWHO�'%0<6+27(/,(5
3URMHFW�5HSRUW�LQ�SDUWLDO�IXOILOOPHQW RI�QG \HDU��QG VHPHVWHU�FRPSXWHU�SURMHFW�FRXUVH�RI�%DFKHORU�RI�(QJLQHHULQJ'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�	�(QJLQHHULQJ

%\
'LJGDUVKDQ�/DO�'KRQMX%LQVDQ�.KDGND6KUHH�.ULVKQD�6KUHVWKD0DQRM�&KDQGL�6KUHVWKD<DQMHHY�0DKDUMDQ

8QGHU�WKH�6XSHUYLVLRQ�RI0U��%��1��6DSNRWD0U��%KLP�3UDVDG�8SDGK\D\D'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ6FKRRO�RI�(QJLQHHULQJ.DWKPDQGX�8QLYHUVLW\
-XQH������
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'DWDEDVH�0DQDJHPHQW�V\VWHP�IRU�+RWHO�'%0<6+27(/,(5
3URMHFW�5HSRUW�LQ�SDUWLDO�IXOILOOPHQW RI�QG \HDU��QG VHPHVWHU�FRPSXWHU�SURMHFW�FRXUVH�RI�%DFKHORU�RI�(QJLQHHULQJ'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�	�(QJLQHHULQJ

%\
'LJGDUVKDQ�/DO�'KRQMX%LQVDQ�.KDGND6KUHH�.ULVKQD�6KUHVWKD0DQRM�&KDQGL�6KUHVWKD<DQMHHY 0DKDUMDQ
8QGHU�WKH�6XSHUYLVLRQ�RI0U��%��1��6DSNRWD0U��%KLP�3UDVDG�8SDGK\D\D'HSDUWPHQW�RI�FRPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ6FKRRO�RI�(QJLQHHULQJ.DWKPDQGX�8QLYHUVLW\

-XQH������««««««««««««««««««««««««««««««««««««$SSURYHG�%\�
6XSHUYLVRU�0U��%��1��6DSNRWD 0U��%KLP�3UDVDG�8SDGK\D\D/HFWXUHU�� /HFWXUHU�'HSDUWPHQW�RI�&RPSXWHU�6F�� 'HSDUWPHQW�RI�&RPSXWHU�6F	�(QJJ� 	�(QJJ.DWKPDQGX�8QLYHUVLW\ .DWKPDQGX�8QLYHUVLW\
+HDG�RI�'HSDUWPHQW���,Q�FKDUJH� 0U��0DQLVK�3RNKDUHO'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�	�(QJLQHHULQJ.DWKPDQGX�8QLYHUVLW\
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'DWH��$%675$&7
7KLV�UHSRUW�LV�GLYLGHG�LQWR�ILYH�FKDSWHUV�
7KH�ILUVW�FKDSWHU�GHDOV�DERXW�EDFNJURXQG�LVVXHV�DERXW�DOPRVW�HYHU\WKLQJ�FRYHUHG�LQ�WKH�SURMHFW��IURP�PDQXDO�KRWHO�PDQDJHPHQW�V\VWHP�WR�WKH�FRPSXWHUL]HG�RQH��7KLV�FKDSWHU�DOVR�SUHVHQWV�WKH�SURFHVV�GXULQJ�WKH�LQQRYDWLRQ�RI�FRPSXWHUL]HG�KRWHO�PDQDJHPHQW�V\VWHP�DQG�VSHFLILHV�WKH�JRDOV�DQG�REMHFWLYHV�RI�WKH�SURMHFW�
7KH�VHFRQG�FKDSWHU�GHDOV�DERXW�WKH�UHTXLUHPHQW�DQG�IHDVLELOLW\�DQDO\VLV�RI�WKH�SURMHFW��7KH�FKDSWHU�GLVFXVVHV�DERXW�WKH�H[LVWLQJ�V\VWHP�DQG�HYDOXDWHV�WKH�PDQXDO�KRWHO�PDQDJHPHQW�V\VWHP��
7KH�WKLUG�FKDSWHU�GHDOV�DERXW�WKH�V\VWHP�GHVLJQ�RI�WKH�SURMHFW��,W�GLVFXVVHV�WKH�HQWLW\�UHODWLRQVKLS�GLDJUDP�XVHG�IRU�PRGHOLQJ�WKH�V\VWHP�
7KH�IRXUWK�FKDSWHU�GHDOV�DERXW�WKH�LPSOHPHQWDWLRQ�LVVXHV�DQG�DFWXDO�LPSOHPHQWDWLRQ��,W�LV�IXUWKHU�GLYLGHG�LQWR�VLJQLILFDQW�SRUWLRQV��V\VWHP�GHVLJQ�LPSOHPHQWDWLRQ��GDWDEDVH�LPSOHPHQWDWLRQ�DQG�IURQW�HQG�LPSOHPHQWDWLRQ�
7KH�ILIWK�FKDSWHU�JLYHV RXU�LQVLJKW�DERXW�WKH�SURMHFW�DQG�VRPH�UHFRPPHQGDWLRQV�DUH�DOVR�JLYHQ�IRU�IXUWKHU�XQGHUWDNLQJ�RI�SURMHFWV�OLNH�WKLV�
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$&.12:/('*(0(17
:H�ZHUH�DEOH�WR�FRPSOHWH�WKLV�SURMHFW�ZLWK�D�JUHDW�GHDO�RI�DGGLWLRQDO�UHVHDUFK��6HYHUDO�SHRSOH�KDYH�KHOSHG�XV�ZLWK�ERWK WKH�UHVHDUFK�DQG�SURGXFWLRQ�RI�WKLV�SURMHFW��
)LUVW��D�YHU\�VSHFLDO�WKDQNV�WR�0U��%UDPKD�1DQGD�6DSNRWD��JURXS�DGYLVRU��IRU�SURYLGLQJ�XV�JXLGDQFH�DQG�XVHIXO�VXJJHVWLRQV��2XU�VLQFHUH�WKDQNV�DOVR�JRHV�WR�0U��%KLP�3UDVDG�8SDGKD\D�IRU�PRWLYDWLQJ�DQG�SURYLGLQJ XVHIXO�DGYLFH��
7KDQNV�WR�+RWHO�6KHUSD��+RWHO�+LPDOD\DQ�+RUL]RQ�6XQ�Q�6QRZ��3���/WG����'KXOLNKHO�/RGJH�5HVRUW�IRU�JLYLQJ�XV�DOO�WKH�GHWDLOV�UHODWHG�WR�+RWHO�0DQDJHPHQW�6\VWHP�
$OVR�RXU�VLQFHUH�WKDQNV�JRHV�WR�0U��5RRSHVK�6KUHVWKD��6WXGHQW�RI�+RWHO�0DQDJHPHQW�IRU�JXLGLQJ�XV�WKURXJK�WKH�UHDO�WLPH�KRWHO�SURFHVVHV�DQG�SURYLGLQJ�XV�WKH�QHFHVVDU\�LQIRUPDWLRQ�
/DVW�EXW�QRW�WKH�OHDVW�RXU�KHDUW�IHOW�WKDQNV�WR�RXU�IULHQGV�IRU�WKHLU�KHOSV�DQG�LQVSLUDWLRQV�
$XWKRU�
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$87+25¶6�127(
7KH�UHSRUW�LV�SUHSDUHG�LQ�WKH�SDUWLDO�IXOILOOPHQW�RI�WKH��WK VHPHVWHU�SURMHFW�FRXUVH�XQGHU�WKH�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ��.DWKPDQGX�8QLYHUVLW\��
7KH�SURMHFW�VXEPLWWHG�LV�QR�ZD\�WKH�FRPSOHWH�SURMHFW�DV�WR�WKH�FRQFHSW�EHKLQG�WKLV�
$Q\�WRSRORJLFDO�HUURUV�DUH�VLPSO\�RXUV��3OHDVH�FRQVLGHU�DQG�WKH�VXJJHVWLRQV�DUH�DOZD\V�ZHOFRPH�
$XWKRUV
.DWKPDQGX�8QLYHUVLW\
-XQH�����
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&+$37(5�,���%$&.*5281'
���,QWURGXFWLRQ�WR�+RWHO�0DQDJHPHQW�6\VWHP��� � �������)URQW�2IILFH� � �������6WRFN�'HSDUWPHQW � ����,QWURGXFWLRQ WR�WKH�+27(/,(5��6RIWZDUH� � ����*RDOV�DQG�2EMHFWLYHV�RI�+27(/,(5 � ����3URFHVVHV�LQ��+27(/,(5 � ����7HFKQLFDO�5HTXLUHPHQWV�IRU�GRLQJ�WKLV�SURMHFW � �����,QWURGXFWLRQ�WR�'DWDEDVH�0DQDJHPHQW�6\VWHP��'%06� � ��������1RUPDOL]DWLRQ�RI�'DWD � �����,QWURGXFWLRQ�WR�6RIWZDUH���/DQJXDJH�XVHG � ��������0LFURVRIW�9LVXDO�%DVLF�� � ��������0LFURVRIW�$FFHVV � ��������64/��6WUXFWXUH�4XHU\�/DQJXDJH� � ��
&+$37(5�,,��5(48,5(0(17�678'<�$1'�)($6,%,/,7<�$1$/<6,6
����3UREOHPV�ZLWK�PDQXDO�+RWHO�0DQDJHPHQW�6\VWHP � ������5HTXLUHPHQW�RI�+27(/,(5 � ������)HDVLELOLW\�DQDO\VLV�RI�+27(/,(5 � ��������7HFKQLFDO�)HDVLELOLW\ � ��������(FRQRPLF�)HDVLELOLW\ � ��
&+$37(5�,,,���6<67(0�'(6,*1
����')'�$QDO\VLV � ������(5�$QDO\VLV � ������,GHQWLILFDWLRQ�RI�PDMRU�,QSXWV�DQG�2XWSXWV�RI�WKH�+27(/,(5 � ��
&+$37(5�,9���,03/(0(17$7,21�2)�+27(/,(5
����,QWURGXFWLRQ � ��������6\VWHP�,PSOHPHQWDWLRQ�SKDVH � ��������'DWDEDVH�,PSOHPHQWDWLRQ�SKDVH � ��������)URQW�(QG�,PSOHPHQWDWLRQ�3KDVH � ������'DWDEDVH�6WUXFWXUH�RI�WKH�+27(/,(5 � ������&RQWUROV�8VHG � ������0RGXOHV�RI�WKH�6\VWHP � ������7HFKQLFDO�DVSHFW�RI�,PSOHPHQWDWLRQ�SKDVH � ��
&+$37(5�9���&21&/86,21�$1'�5(&200(1'$7,216
����&RQFOXVLRQV � ������5HFRPPHQGDWLRQV � ��
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$33(1',;�
$&521<06�86(' � ��/,67�2)�),*85(6 � ��*$177�&+$57 � ��&267�(67,0$7,21 � ��%,%/,2*5$3+< � ��
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&KDSWHU ,
%$&.*5281'
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���,QWURGXFWLRQ�WR�+RWHO�0DQDJHPHQW�6\VWHP
2QH�RI�WKH�PRVW�LPSRUWDQW�VHFWRU�IRU�WKH�HFRQRPLF�JURZWK�RI�WKH�FRXQWU\�LV�WKH�7RXULVP�VHFWRU��ZKHUH�QR�GRXEW�WKH�JRRG�IDFLOLWLHV��JRRG�EHKDYLRXU�DQG�D�JRRG�PDQDJHPHQW�SOD\V�D�PDMRU�UROH�IRU�WKHLU�DWWUDFWLRQ��+RWHOV��/RGJHV��5HVRUWV�HWF���EHLQJ�WKH�LPSRUWDQW�IRU�WKHLU�PDQDJHPHQW�GXULQJ�WKHLU�VWD\��VKRXOG�KDYH�WKH�SURSHU�PDQSRZHU�DQG�HTXLSPHQW�WR�SURYLGH�D�EHWWHU�VHUYLFH�
³+RWHO´�FDQ�VLPSO\��EH�GHILQHG�DV�D�SODFH�ZKHUH�D�ERQDILGH�WUDYHOOHU�FDQ�UHFHLYH�IRRG�DQG�VKHOWHU��SURYLGHG�KH�VKH�LV�LQ�D�SRVLWLRQ�WR�SD\�IRU�LW�DQG�LV�LQ�D�ILW�FRQGLWLRQ�WR�EH�UHFHLYHG��6R��LQ�JHQHUDO�WHUPV��+RWHO�0DQDJHPHQW�6\VWHP�LV�H[SHUWLVH�LQ�PDQDJHPHQW��SURIHVVLRQDO�PDQDJHUV��WHFKQLFLDQV��PDQXDOV��V\VWHPV��HWF��RQ�WKH�EDVLV�RI�PDQDJHPHQW�IHHV�DQG�VKDUH�RI�SURILWV�DV�LQFHQWLYH�SD\PHQW��OHDGLQJ�WR�WKH�SURVSHULW\�DQG�SURILW�IRU�WKH�KRWHO�
7KH�WHUP�+RWHO�0DQDJHPHQW�6\VWHP�LQFOXGHV�WKH�PDQDJHPHQW�RI�HDFK�DQG�HYHU\�DVSHFW�UHODWHG�WR�WKH�+RWHO�IRU�WKH�DWWUDFWLRQ��VPRRWKQHVV�RI�KDQGOLQJ�WKLQJV��DQG�SURSHU�PDQDJHPHQW��(VSHFLDOO\�WKH�5HVHUYDWLRQV��5HJLVWUDWLRQV��$FFRXQWV��6HUYLFHV��3D\PHQW�PRGHV��([WUD�DFWLYLWLHV�VKRXOG�EH�KDQGOHG�DQG�PDLQWDLQHG�FDUHIXOO\�DQG�LQ�DQ�HIIHFWLYH�ZD\�VR�DV�WR�VDWLVI\�WKH�JXHVW�DV�ZHOO�DV�WR�FKHFN�WKHUH�LV�QR�OHDNDJH�RI�SURILW�WR�WKH�KRWHO��7KH�EHWWHU�WKH�VHUYLFH��PRUH�WKH�DWWUDFWLRQ�DQG�PRUH�WKH�SURILW�QRW�RQO\�WR�WKH�+RWHO�EXW�DOVR�LQGLUHFWO\�WR�WKH�QDWLRQ�
������)URQW�2IILFH�
7KH�IURQW�RIILFH�LQ�D�KRWHO�LV�WKH�GHSDUWPHQW�UHVSRQVLEOH�IRU�WKH�VDOH�RI�KRWHO�URRPV�WKURXJK�V\VWHPDWLF�PHWKRGV�RI�UHVHUYDWLRQV�IROORZHG�E\�UHJLVWUDWLRQV�DQG�DVVLJQLQJ�URRPV�WR�FXVWRPHUV��µ6DOH¶�KHUH�PHDQV�WKH�XVH�RI�URRPV�DW�D�SULFH��,W�KDV�D�FRPSOHPHQWDU\�UROH�RI�LPDJH�EXLOGLQJ�ZKLFK�LV�WKH�ILUVW�DQG�ODVW�SRLQW�RI�FRQWDFW�RI�HYHU\�JXHVW��+HQFH��WKH�IURQW�RIILFH�LQ�D�KRWHO�KROGV�SULPH�LPSRUWDQFH�LQ�YLHZ�RI�WKH�EDVLF�QDWXUH�RI�EXVLQHVV�RI�D�KRWHO�L�H��WR�VHOO�URRPV�
7KH�WHUP��+RWHO�5HFHSWLRQ��LV�LQWHUFKDQJHDEO\�XVHG�ZLWK�)URQW�2IILFH�
������6WRFN�'HSDUWPHQW
6WRFN�GHSDUWPHQW�LV�LQWHUQDO�GHSDUWPHQW�RI�WKH�+RWHO�ZKHUH�WKH�VWRFNV�RI�WKH�WKLQJV�UHTXLUHG�IRU�WKH�+RWHO�DUH�KDQGOHG��7KH�SXUFKDVHG�VWRFNV�DUH�HQWHUHG�DQG�DUH�WUDQVIHUUHG�WR�WKH�UHVSHFWLYH�GHSDUWPHQWV�DFFRUGLQJ�WR�WKH�GHPDQG��$�JRRG�GDWDEDVH�SURJUDP�LV�UHTXLUHG�WR�PDQDJH�WKH�WKLQJV�LQ�VWRFN�
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���,QWURGXFWLRQ�WR�WKH�+27(/,(5��6RIWZDUH�
+27(/,(5�LV�VWDQG�DORQH�PXOWL�XVHU�WHFKQRORJ\�EDVHG�VRIWZDUH�XVLQJ�IXOO�JUDSKLFDO�XVHU�LQWHUIDFH�DQG�LV�PHDQW�IRU�PDQDJLQJ�WKH�JXHVW��URRP��DQG�VWRFN�SURSHUW\�RI�WKH�KRWHO��+27(/,(5�LPSURYHV�WKH�EXVLQHVV�SHUIRUPDQFH�RI�D�KRWHO�E\�FRPSUHVVLQJ�WKH�WLPH�DQG�LPSURYLQJ�WKH�TXDOLW\�RI�KRWHO¶V�JXHVW�VHUYLFH�DQG�UHODWHG�EXVLQHVV�SURFHVVHV�OLNH�UHVHUYDWLRQ��FKHFN�LQ���FKHFN�RXW���UHFHLYLQJ�PHVVDJH��PDNLQJ�SKRQH�FDOOV��DQG�VWRFN�KDQGOLQJ�SURFHVV�ZLWK�IXOO�JUDSKLFDO�LQWHUIDFH�
���*RDOV�DQG�2EMHFWLYHV�RI�+27(/,(5
7KH�PDLQ�REMHFWLYH�RI�+27(/,(5�LV�WR�PDNH�+RWHO�0DQDJHPHQW�6\VWHP�PXFK�VLPSOHU�DQG�PRUH�HIIHFWLYH�LQ�RUGHU�WR�PHHW�WKH�VDWLVIDFWLRQ�OHYHOV�RI�FXVWRPHUV��
7KH�JRDO�RI�WKLV�SURMHFW�LV�WR�LQWURGXFH�WKH�HIILFLHQW�FRQVLVWHQW�DQG�FRPSXWHUL]H�+RWHO�0DQDJHPHQW�6\VWHP�WR�WKH�VRFLHW\�RI�+RWHOV�DQG�OHW�WKHP�JHW�WKH�RSSRUWXQLW\�WR�XVH�WKH�PRVW�KDSSHQLQJ�WHFKQRORJ\�WR�SURVSHU�WKHLU�EXVLQHVV�DQG�WKHPVHOYHV�
$SDUW�IURP�WKLV��+27(/,(5�DLPV�WR�SURYLGH�WKH�DGYDQFHG�VHFXULW\��WKXV�SURWHFWLQJ�WKH�FRQILGHQWLDOLW\�RI�DOO�LQIRUPDWLRQ�VWRUHG�LQ�WKH�V\VWHP�DQG�OLPLWLQJ�WKH�DFFHVV�FRQWURO�
���3URFHVVHV�LQ�+27(/,(5
+27(/,(5�LV�PDGH�WR�EH�XVHG�E\�GLIIHUHQW�VWDIIV�DW�GLIIHUHQW�GHSDUWPHQW��3ULPDULO\��LW�IXQFWLRQV�WKH�XVDELOLW\�LQ�)URQW�2IILFH��&DVKLHU�DQG�6WRFN�'HSDUWPHQW�
,Q�WKH�VRIWZDUH��WKH�FRQFHSW�RI�JLYLQJ�SHUPLVVLRQ�WR�XVH�FHUWDLQ�PHQXV�DUH�KDQGOHG�DFFRUGLQJ�WR�WKH�'HSDUWPHQW�,'�HQWHUHG�DW�WKH�WLPH�RI�ORJLQ��6R��DOO�WKH�IXQFWLRQV��PHQXV��UHODWHG�WR�WKH�FRQFHUQLQJ�GHSDUWPHQWV�ZLOO�EH�VHHQ�WR�WKH�XVHU�DQG�RWKHU�DUH�KLGGHQ�WR�KLP�
$IWHU�YLHZLQJ�WKH�VHOHFWLYH�PHQXV�RI�HDFK�'HSDUWPHQW��WKH�XVHU�FDQQRW�DFFHVV�WR�LW�XQWLO�DQG�XQOHVV�KH�VKH�JLYHV�KLV�KHU�,GHQWLILFDWLRQ��L�H��KLV�(PSOR\HH�,'�DQG�3DVVZRUG��2QFH��WKH�HPSOR\HH�KDV�ORJJHG�RQ��KH�KDV�DQ�DGGLWLRQDO�IDFLOLW\�WR�FKDQJH�KLV�SDVVZRUG�LI�KH�GHVLUHV��7KH�ORJRQ�WDEOH�VWRUHV�WKH�'DWH��WLPH�DQG�(PSOR\HH�,'�DW�WKH�WLPH�RI�KLV�ORJLQ�
7KH�HPSOR\HH�QRZ�FDQ�ZRUN�ZLWK�+27(/,(5��(DFK�HPSOR\HH�VKRXOG�ORJRII�EHIRUH�OHDYLQJ�WKH�GXW\��
7KH�SULPDU\�IXQFWLRQV�RI�)URQW�2IILFH�DUH�DV�IROORZV�
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5RRP�%RRNLQJ
,I�DQ\�PHVVDJH�IRU�URRP�UHVHUYDWLRQ�DUULYHV�WKHQ�5HFHSWLRQLVW�ZLOO�ILOO�XS�WKH�5HVHUYDWLRQ IRUP���$OO�WKH�QHFHVVDU\�LQIRUPDWLRQV�OLNH�QXPEHU�DQG�W\SH�RI�URRPV�WR�UHVHUYH��WKH�DUULYDO�GDWH��QXPEHU�RI�GD\V�WR�VWD\��HWF��DUH�ILOOHG�XS�
(DFK�QHZ�5HVHUYDWLRQ�IRUP�JHQHUDWHV�D�XQLTXH�5HVHUYDWLRQ�)ROLR�,'�IRU�KLP�ZKLFK�FDQ�EH�UHIHUUHG�GXULQJ�JXHVW�UHJLVWUDWLRQ�
*XHVW�5HJLVWUDWLRQ
:KHQHYHU�D�JXHVW�DUULYHV�LQ�WKH�+RWHO��WKH�ILUVW�WDVN�RI�WKH�5HFHSWLRQLVW�LV�WR�HQWHU�WKH�JXHVW
V�LQIRUPDWLRQ�ILOOHG�XS�LQ�WKH�5HJLVWUDWLRQ�&DUG��,I�JXHVW�KDG�DOUHDG\�ERRNHG�WKHQ�WKH�GDWD�ILOOHG�SUHYLRXVO\�GXULQJ�UHVHUYDWLRQ�ZLOO�EH�LQVHUWHG�DXWRPDWLFDOO\�LQ�WKH�UHVSHFWLYH�ILHOGV�WKURXJK�WKH�5HVHUYDWLRQ�)ROLR�,'��'XULQJ�UHJLVWUDWLRQ��URRP�V��LV�DUH�DOORWWHG�WR�WKH�JXHVW��7KH�VHOHFWLRQ�RI�URRPV�DYDLODEOH�FDQ�DOVR�EH�YLHZHG�JUDSKLFDOO\�WKURXJK�WKH�TXHU\�EXWWRQ�
'XULQJ�UHJLVWUDWLRQ��DOO�WKH�GHWDLOV�RI�JXHVW�OLNH�1DPH��$GGUHVV��3DVVSRUW�1R���9LVD�1R��HWF�DUH�VWRUHG�VR�WKDW�WKH�GHWDLOV�FDQ�EH�UHWULHYHG�GXULQJ�DQG�HYHQ�DIWHU�KH�OHDYHV�WKH�+RWHO�
+DQGOH�PHVVDJH�DQG�WHOHSKRQH�FDOOV
,I�VRPH�PHVVDJH�LV�GURSSHG�IRU�SDUWLFXODU�JXHVW�ZKLOH�KH�LV�RXW��SULPDULO\�LW�LV�VWRUHG�LQ�FRPSXWHU�DQG�WKHQ�UHOD\HG�WR�WKH�FRQFHUQLQJ�SDUW\��7KH�DGYDQWDJH�IRU�VWRULQJ�WKH�PHVVDJH�LQ�WKH�FRPSXWHU�LV�WKDW�WKH�PHVVDJH�FDQ�EH�YLHZHG�RU�UH�UHOD\HG�DW�DQ\�WLPH�LQ�FDVH�RI�ORVV�RI�PHVVDJH�
,I�D�JXHVW�PDNHV�D�WHOHSKRQH�FDOO�IURP�WKH�+RWHO��KH�VKRXOG�EH�DFFRUGLQJO\�FKDUJHG��6R�WKH�GHWDLOV�RI�WHOHSKRQH�FDOO�LV�VWRUHG�WKURXJK�WKH�³7HOHSKRQH´�IRUP�
&DVK�%LOO�(QWU\
'LIIHUHQW�VHUYLFHV�IURP�GLIIHUHQW�GHSDUWPHQWV�FDQ�EH�XVHG�E\�WKH�JXHVWV��6LQFH�WKH�VRIWZDUH�LV�SULPDULO\�OLPLWHG�WR�5HFHSWLRQ��&DVKLHU�DQG�,QYHQWU\��WKH�ELOOV�RI�WKH�VHUYLFHV�XVHG�DUH��QRW�GLUHFWO\�XSGDWHG�WKURXJK�WKH�QHWZRUNLQJ�V\VWHP�IURP�WKH�FRQFHUQHG�GHSDUWPHQWV�EXW�HQWHUHG�WKURXJK�WKH�UHFHSWLRQLVW�DFFRUGLQJ�WR�WKH�ELOO�IURP�WKH�FRQFHUQHG�GHSDUWPHQWV�VLJQHG�E\�JXHVW�
&KHFN�LQ���&KHFN�RXW�4XHU\
7KH�QHFHVVDU\�LQIRUPDWLRQ�OLNH�WKH�OLVW�RI�JXHVW�FKHFNLQJ�LQ�WRGD\�FDQ�EH�YLHZHG�RU�SULQWHG�WKURXJK�IURQW�RIILFH�VR�WKDW�WKH�QHFHVVDU\�DUUDQJHPHQW�FDQ�EH�GRQH�LQ�WLPH�DV�UHTXHVWHG�E\�WKH�JXHVW�



��

*XHVW�,QIR
7KH�GHWDLOV�RI�WKH�JXHVW�VWD\LQJ�DW�WKH�+RWHO�RU�WKH�KLVWRU\�RI�WKH�JXHVW�ZKR�KDG�VWD\HG�SUHYLRXVO\�FDQ�EH�YLHZHG�WKURXJK�WKH�)URQW�2IILFH�
5RRP�'HWDLOV
*UDSKLFDO�7RS�9LHZ�RI�WKH�URRPV�RQ�HDFK�IORRU�FDQ�EH�YLHZHG�ZKHWKHU�WKH\�DUH�RFFXSLHG�RU�QRW�ZLWK�DQG�DGGLWLRQDO�GHWDLOV�RI�WKH�URRPV�LI�GRXEOH�FOLFNHG�RQ�WKHP�
���7HFKQLFDO�5HTXLUHPHQWV�
7KH�PLQLPXP�UHTXLUHPHQWV�IRU�+27(/,(5�DUH��
+DUGZDUH�� 3&�ZLWK�3HQWLXP�,,�3URFHVVRU������0+]��RU�ODWHVW� ���0%�RI�5$0�RU�PRUH� &RORU�0RQLWRU���3UHIHUDEO\��� +DUG�GLVN�ZLWK�DW�OHDVW����0%�RI�IUHH�VSDFH
6RIWZDUH��� :LQGRZV����RSHUDWLQJ�V\VWHP�ZLWK�0LFURVRIW�-HW������2/(�'%�3URYLGHU
���,QWURGXFWLRQ�WR�'DWDEDVH�0DQDJHPHQW�6\VWHP��'%06�
$�GDWDEDVH�V\VWHP�LV�HVVHQWLDOO\�QRWKLQJ�PRUH�WKDQ�D�FRPSXWHUL]HG�UHFRUG�NHHSLQJ�V\VWHP��,W�LV�UHSRVLWRU\�IRU�FROOHFWLRQ�RI�FRPSXWHUL]HG�GDWD�ILOHV��7KH�XVHU�RI�V\VWHP�ZLOO�EH�JLYHQ�IDFLOLWLHV�WR�SHUIRUP D�YDULHW\�RI�RSHUDWLRQ�GDWD�UHFRUG�VXFK�DV��Ö ,QVHUWLQJ�QHZ�GDWD�LQWR�H[LVWLQJ�ILOHVÖ 5HWULHYLQJ�GDWD�IURP�H[LVWLQJ�ILOHVÖ 8SGDWLQJ�GDWD�LQ�WKH�H[LVWLQJ�ILOHVÖ 'HOHWLQJ�GDWD�IURP�WKH�H[LVWLQJ�ILOHV
7KH�FROOHFWLRQ�RI�LQWHU�UHODWHG�GDWD�UHIHUUHG�WR�DV�WKH�GDWDEDVH�FRQWDLQV�LQIRUPDWLRQ�DERXW�RQH�SDUWLFXODU�HQWHUSULVH��7KH�SULPDU\�JRDO�RI�'%06�LV�WR�SURYLGH�LQ�HQYLURQPHQW�WKDW�LV�ERWK�FRQYHQLHQW�DQG�HIILFLHQW�WR�XVH�LQ�UHWULHYLQJ�DQG�VWRULQJ�GDWDEDVH�LQIRUPDWLRQ��7KH�PDQDJHPHQW�RI�GDWD�LQYROYHV�ERWK�WKH�GHILQLWLRQ�RI�VWUXFWXUHV�IRU�WKH�VWRUDJH�RI�LQIRUPDWLRQ�DQG�WKH�SURYLVLRQ�RI�PHFKDQLVPV�IRU�WKH�PDQLSXODWLRQ�RI�LQIRUPDWLRQ��,W�DOVR�SURYLGHV�VDIHW\�RI�LQIRUPDWLRQ�VWRUHG��GHVSLWH�V\VWHP�FUDVKHV�RU�DWWHPSW�DW�XQDXWKRUL]HG�DFFHVV�



��

7KH�DGYDQWDJH�RI�FRPSXWHUL]HG�GDWDEDVH�DUH�
Ö ,W�DYRLGV�WKH�UHSOLFDWLRQ�RI�WKH�VDPH�GDWD�LQ�PDQ\�SODFHV�LQ�IXOO�EDVHG�V\VWHPVÖ &RQVLVWHQF\�RI�GDWD�LV�DYRLGHGÖ )DVW�DFFHVVLQJ�RI�GDWDÖ 0XOWLSOH�XVHU�DFFHVV�WKH�GDWD�DW�WKH�VDPH�WLPHÖ ,W�SURYLGHV�VHFXULW\�RI�GDWD�E\�JLYLQJ�SULYLOHJHV�WR�DFFHVV�WKH�GDWDEDVH�WR�WKH�XVHU�DFFRUGLQJ�WR�WKHLU�UHFRUGV�

����� 1RUPDOL]DWLRQ�RI�'DWD
1RUPDOL]DWLRQ�LV�WKH�SURFHVV�RI�RUJDQL]LQJ�GDWD�LQ�WKH�GDWDEDVH��7KLV�LQFOXGHV�FUHDWLQJ�WDEOHV�DQG�HVWDEOLVKLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKRVH�WDEOHV�DFFRUGLQJ�WR�WKH�UXOHV�GHVLJQHG�ERWK�WR�SURWHFW�WKH�GDWD�DQG�WR�PDNH�WKH�GDWDEDVH�PRUH�IOH[LEOH�E\�HOLPLQDWLQJ�WZR�IDFWRUV��UHGXQGDQF\�DQG�GHSHQGHQF\�
7KHUH�DUH�VRPH�EHQHILWV�RI�QRUPDOL]DWLRQ�Ö )DVWHU�VRUWLQJ�DQG�LQGH[�FUHDWLRQ�EHFDXVH�WDEOHV�DUH�QDUURZHUÖ 0RUH�FOXVWHUHG�LQGLFHV�DUH�DOORZHG�EHFDXVH�WKHUH�DUH�QR�WDEOHVÖ 1DUURZHU�LQGLFHV�SHU�WDEOH��KHOSLQJ�,16(57��83'$7(��DQG�'(/(7(�SHUIRUPDQFH�Ö )HZHU�QXOOV�DQG�OHVV�UHGXQGDQW�GDWD��LQFUHDVLQJ�GDWDEDVH�FRPSDFWQHVV
���,QWURGXFWLRQ�WR�6RIWZDUH���/DQJXDJH�XVHG
)RU�RXU�SURMHFW�ZH�KDYH�XVHG�WKH�IROORZLQJ�WKH�VRIWZDUH��� 0LFURVRIW�9LVXDO�%DVLF������ 0LFURVRIW�$FFHVV������ 64/��6WUXFWXUHG�4XHU\�/DQJXDJH�
����� 0LFURVRIW�9LVXDO�%DVLF��
0LFURVRIW�9LVXDO�%DVLF�LV�UDSLG�DSSOLFDWLRQ�GHYHORSPHQW�VRIWZDUH��ZKLFK�FDQ�EH�XVHG�WR�GHYHORS�DSSOLFDWLRQ�SURJUDPV�IRU�D�YDULHW\�RI�SXUSRVHV��7KLV�LV�WKH�IDVWHVW�DQG�HDVLHVW�ZD\�WR�FUHDWH�DSSOLFDWLRQ�IRU�0LFURVRIW�:LQGRZV�ZKHWKHU�\RX�DUH�DQ�H[SHULHQFHG�SURIHVVLRQ�RU�EUDQG�QHZ�WR�:LQGRZV�SURJUDPPLQJ��9LVXDO�%DVLF�SURYLGHV�\RX�ZLWK�D�FRPSOHWH�VHW�RI�WRROV�WR�VLPSOLI\�UDSLG�DSSOLFDWLRQ�GHYHORSPHQW�
7KH�³9LVXDO´�SDUW�UHIHUV�WR�WKH�PHWKRG�WR�XVH�WR�FUHDWH�WKH�JUDSKLFDO�XVHU�LQWHUIDFH��*8,���5DWKHU�WKDQ�ZULWLQJ�QXPHURXV�OLQHV�RI�FRGH�WR�GHVFULEH�WKH�



��

DSSHDUDQFH�DQG�WKH�ORFDWLRQ�RI�LQWHUIDFH�HOHPHQWV��\RX�VLPSO\�DGG�UH�EXLOW�REMHFWV�LQWR�SODFH�RQ�VFUHHQ��
7KH�³%DVLF´�SDUW�UHIHUV�WR�WKH�%$6,&��%HJLQQHUV�$OO�3XUSRVH�6\PEROLF�,QVWUXFWLRQ�&RGH��ODQJXDJH��D�ODQJXDJH�XVHG�E\�PRUH�SURJUDPPHU�WKDQ�DQ\�RWKHU�ODQJXDJH�LQ�WKH�KLVWRU\�RI�FRPSXWLQJ��9LVXDO�%DVLF�KDV�HYROYHG�IURP�WKH�RULJLQDO�EDVLF�ODQJXDJH�DQG�QRZ�FRQWDLQV�VHYHUDO�KXQGUHG�VWDWHPHQWV��IXQFWLRQV�DQG�NH\ZRUGV��PDQ\�RI�ZKLFK�UHODWHV�GLUHFWO\�WR�WKH�:LQGRZV�*8,��

9LVXDO�%DVLF�KDV�WKH�WRROV�XQLW��D� 'DWD�$FFHVV�IHDWXUHV�DOORZ�\RX�WR�FUHDWH�GDWDEDVH��IURQW�HQG�DSSOLFDWLRQ�DQG�VFDODEOH�VHUYHU�VLWH�FRPSRQHQWV�IRU�PRUH�SRSXODU�GDWDEDVH�IRUPDWV��LQFOXGLQJ�0LFURVRIW¶V�64/�6HUYHU�DQG�RWKHU�HQWHUSULVH�OHYHO�GDWDEDVH�E� $FWLYH;70�7HFKQRORJLHV�DOORZ�\RX�WR�XVH�WKH�IXQFWLRQDOLW\�SURYLGHG�E\�WKH�RWKHU�DSSOLFDWLRQV�VXFK�DV�³0LFURVRIW�:RUG�³�:RUG�3URFHVVRU��0LFURVRIW�([FHO�DQG�RWKHU�:LQGRZV�DSSOLFDWLRQ��<RX�FDQ�HYHQ�DXWRPDWH�DSSOLFDWLRQV�DQG�REMHFW�FUHDWHG�XVLQJ�WKH�SURIHVVLRQDO�RU�HQWHUSULVH�HGLWLRQV�RI�9LVXDO�%DVLF�F� ,17(51(7�FDSDELOLWLHV�PDNH�LW�HDV\�WR�GRFXPHQWV�DQG�DFURVV�WKH�,QWHUQHW�RU�,QWUDQHW�IURP�ZLWKLQ�\RXU�DSSOLFDWLRQ�RU�WR�FUHDWH�,QWHUQHW�VHUYHU�DSSOLFDWLRQV�
������0LFURVRIW�$FFHVV
0LFURVRIW�$FFHVV�SURYLGHV�WKH�SODWIRUP�WR�GHVLJQ�WKH�GDWDEDVH�
$ERXW�GHVLJQLQJ�WKH�GDWDEDVH
:KHWKHU�\RX�DUH�XVLQJ�0LFURVRIW�GDWDEDVH�RU�0LFURVRIW�$FFHVV�3URMHFW��JRRG�GDWDEDVH�GHVLJQ�LV�WKH�NH\�VWRQH�WR�FUHDWH�D�GDWDEDVH�WKDW�GRHV�ZKDW�\RX�ZDQW�LW�WR�GR�HIILFLHQWO\��DFFXUDWHO\�DQG�HIIHFWLYHO\��
6WHSV�LQ�GHVLJQLQJ�D�GDWDEDVH
7KLV�WRSLF�SURYLGHV�UHIHUHQFH�LQIRUPDWLRQ�DERXW�WKHVH�EDVLF�VWHSV�LQ�GHVLJQLQJ�D�GDWDEDVH�Ö 'HWHUPLQH�WKH�SXUSRVH�RI�\RXU�GDWDEDVH�Ö 'HWHUPLQH�WKH�WDEOHV�\RX�QHHG�LQ�GDWDEDVHÖ 'HWHUPLQH�WKH�ILHOGV�\RX�QHHG�LQ�WKH�WDEOHVÖ ,GHQWLI\�WKH�ILHOGV�ZLWK�XQLTXH�YDOXHV�LQ�HDFK�UHFRUG�Ö 'HWHUPLQH�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�WDEOHVÖ 5HILQH�\RXU�GHVLJQÖ (QWHU�GDWD�DQG�FUHDWH�RWKHU�GDWDEDVH�REMHFWVÖ 8VH�0LFURVRIW�$FFHVV�$QDO\VLV�7RROV
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������64/��6WUXFWXUHG�4XHU\�/DQJXDJH�
64/�RU�6WUXFWXUHG�4XHU\�/DQJXDJH�LV�D�QHDUO\�XQLYHUVDO�ODQJXDJH�XVHG�IRU�GDWDEDVH�PDQDJHPHQW��64/�LV�D�GHFODUDWLYH�ODQJXDJH�DV�RSSRVHG�WR D�SURFHGXUDO�ODQJXDJH�VXFK�DV�9LVXDO�%DVLF��,Q�D�GHFODUDWLYH�ODQJXDJH��\RX�VSHFLI\�ZKDW�\RX�ZDQW��QRW�KRZ�WR�GR�LW��<RX�GRQ¶W�QHHG�WR�WHOO�64/�KRZ�WR�DFFHVV�D�GDWDEDVH��\RX�RQO\�QHHG�WR�WHOO�LW�ZKDW�\RX�ZDQW�IURP�GDWDEDVH�
<RX�XVH�TXHULHV�WR�YLHZ��FKDQJH DQG�DQDO\]H�GDWD�LQ�GLIIHUHQW�ZD\V��<RX�FDQ�DOVR�XVH�WKHP�DV�WKH�VRXUFH�RI�UHFRUGV�IRU�IRUPV��UHSRUWV��DQG�GDWD�DFFHVV�SDJHV��64/�FDQ�EH�XVHG�LQ�9LVXDO�%DVLF�GDWD�FRQWURO�WKDW�KHOSV�\RX�WR�XSGDWH�WKH�GDWDEDVH�DW�WKH�UXQWLPH�
64/�LV�ERWK�GDWD�GHILQLWLRQ�DQG�GDWH�PDQLSXODWLRQ�ODQJXDJH�RI�D�QXPEHU�RI�UHODWLRQDO�GDWDEDVH�V\VWHPV�
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7KLV�VHFWLRQ�GHDOV�DERXW�WKH�IHDVLELOLW\�RI�+27(/,(5�LQ�FRQWH[W�RI�PDQXDO�V\VWHP�
����3UREOHPV�ZLWK�PDQXDO�+RWHO�0DQDJHPHQW�6\VWHP
,W�LV�LPSRUWDQW�WR�NHHS�SDFH�ZLWK�WLPH�ZLWK�WKH�LQFUHDVLQJ�FRPSHWLWLRQ�LQ�WKH�PDUNHW�DQG�WR�VWDQG�RQ�WKH�SUHVHQW�HQYLURQPHQW�RI�WKH�PRGHUQ�ZRUOG��7KH�YDULRXV�GUDZEDFNV�RI�PDQXDOO\�KDQGOLQJ�WKH�RSHUDWLRQV�LQ�WKH�KRWHO�DUH��
Ö 7KRXJK�SDSHU�ZRUN�DFWV�DV�WKH�EDVLV�IRU�DQ\�DFWLYLWLHV�E\�QRZ�D�GD\V�WKLV�LV�FRQVLGHUHG�DV�VORZHU�ZD\�RI�SHUIRUPLQJ�FRPSDUHG�WR�WKH�FRPSXWHUL]HG�V\VWHP�Ö 6HDUFKLQJ�UHFRUGV�RI�LQGLYLGXDO�JXHVW�WDNHV�WLPH�Ö 5HFRUG�RI�JXHVW�DQG�SD\PHQW�UHFRUG�FDQ�EH�LQFRQVLVWHQW�Ö 7KH�V\VWHP�LV�XQUHOLDEOH�DQG�LQDFFXUDWH�Ö 8QHFRQRPLFDO�GXH�WR�WKH�ODUJH�QXPEHU�RI�PDQSRZHU��VWDWLRQHULHV��DQG�WLPH�LQYHVWPHQW�Ö 7R�ILQG�WKH�LQIR�DQG�WKH�FXUUHQW�EDODQFH�RI�WKH�JXHVW�PDQXDOO\�LV�EXUGHQVRPH�Ö 0DQXDO�UHFHLSW�PDNLQJ�LV�QRW�HIILFLHQW�ZKHQ�WKH�SDUW\�LV�ODUJH�Ö 5HWULHYLQJ�LQIRUPDWLRQ�OLNH�UHSRUWV�DQG�TXHULHV�LV�YHU\�WLPH�FRQVXPLQJ�DQG�DOPRVW�LPSRVVLEOH�SUDFWLFDEO\�LI�WLPH�KDV�WR�EH�FRQVLGHUHG�
����5HTXLUHPHQW�RI�+RWHOLHU
$IWHU�WKH�DQDO\VLV�RQ�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�PDQXDO�V\VWHP�RI�WKH�KRWHO�PDQDJHPHQW��LW�LV�XQGHUVWRRG�WKDW�WKH�SURSHU�V\VWHP�IRU�PDLQWDLQLQJ�WKH�LQIRUPDWLRQ�RI�WKH�JXHVW�DQG�UHWULHYLQJ�WKH�LQIRUPDWLRQ��SHUVRQDO�DFFRXQWV��SD\PHQW�ELOO�DQG�WKH�VWRFN�PDQDJHPHQW�LV�UHTXLUHG��6R��LQ�RUGHU�WR�RYHUFRPH�WKRVH�SUREOHPV��D�V\VWHP�ZDV�QHHGHG�WR�GHYHORS�ZKLFK�ZRXOG�KHOS�WR�IXOILOO�WKH�IROORZLQJ�UHTXLUHPHQWV�RI�WKH�KRWHO�PDQDJHPHQW�V\VWHP�
Ö 6WRULQJ�WKH�LQIRUPDWLRQ�RI�WKH�JXHVW�LQ�WKH�FRPSXWHUL]HG�GDWDEDVH�Ö *HQHUDWLQJ�UHFHLSW�DQG�RWKHU�EDODQFH�UHFRUGVÖ $FFHVVLQJ�LQIRUPDWLRQ�RI�WKH�JXHVWÖ 8SGDWLQJ�WKH�JXHVW�DFFRXQW�DFFRUGLQJ�WR�WKH�VHUYLFH�XVHG�E\�KLPÖ 0DNLQJ�TXHULHV�WR�NQRZ�DERXW�WKH�JXHVWV�FKHFNLQJ�LQ��FKHFNLQJ�RXW��URRP�RFFXSDQF\��VHUYLFHV�DYDLODEOHÖ *HQHUDWLQJ�ELOOV�DW�WKH�WLPH�RI�FKHFN�RXWÖ .QRZLQJ�WKH�IRUHLJQ�FXUUHQF\�H[FKDQJH�UDWH�IRU�FRQYHUWLQJ�WKH�FXUUHQFLHVÖ 0DQDJLQJ�WKH�VWRFNV�DW�WKH�6WRFN�'HSDUWPHQW
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����)HDVLELOLW\�DQDO\VLV�RI�+27(/,(5
������7HFKQLFDO�)HDVLELOLW\
7HFKQLFDOO\��WKH�+27(/,(5�ZLOO�VRXQG�DV�WKH�V\VWHP�XVHV�WKH�UHQRZQHG�GDWDEDVH�V\VWHP�0LFURVRIW�$FFHVV�DV�EDFNHQG�GDWDEDVH��$SDUW�IURP�WKDW�0LFURVRIW�$FFHVV�DOVR�KDV�IHDWXUHV�IRU�GDWD�LQWHJULW\�FKHFNLQJ�ZKLFK�HQVXUHV�WKDW�WKH�GDWDEDVH�LV�DOZD\V�LQ�FRUUHFW�VWDWH��7KH�0LFURVRIW�$FFHVV�DOVR�HQVXUHV�WKH�GDWD�FRQVLVWHQF\��)RU�WKH�IURQW�HQG�ZH�ZLOO�EH�XVLQJ�9LVXDO�%DVLF�ZKLFK�LV�YHU\�HIILFLHQW��HDV\�DQG�UHOLDEOH�YLVXDO�UDSLG�DSSOLFDWLRQ�GHYHORSPHQW�WRRO��9LVXDO�%DVLF�SURYLGHV�WKH�FDSDELOLW\�WR�GHYHORS�WKH�GDWDEDVH�DSSOLFDWLRQ�ZLWK�HDVH�DQG�UHOLDELOLW\��:LWK�LWV�XVHU�IULHQGO\�HQYLURQPHQW�ZH�FDQ�FUHDWH�HTXDOO\�IULHQGO\�GDWDEDVH�DSSOLFDWLRQV��,W�DOVR�SURYLGHV�WKH�IDFLOLW\�IRU�GDWD�YDOLGDWLRQ�LQ�WKH�IURQW�DQG�WR�HQVXUH�WKH�FRUUHFWQHVV�RI�WKH�GDWDEDVH�
������(FRQRPLF�)HDVLELOLW\
(FRQRPLFDOO\��WKH�+27(/,(5�LV�DOVR�IHDVLEOH��LV�WKHUH�LV�DOPRVW�QR�H[SHQVHV�LQFXUUHG�LQ�GHYHORSLQJ�WKH�V\VWHP��)RU�WKH�GHYHORSPHQW�RI�WKH�+27(/,(5�ZH�ZLOO�EH�XVLQJ�0LFURVRIW�9LVXDO�%DVLF�����DV�WKH�IURQW�HQG�GHYHORSPHQW�VRIWZDUH��0LFURVRIW�$FFHVV����DV�WKH�EDFN�HQG�GDWDEDVH�PDQDJHPHQW�V\VWHP��7KHUH�ZLOO�EH�QR�H[SHQVHV�LQFXUUHG�LQ�XVLQJ�WKHVH�VRIWZDUH�DV�WKH\�DUH�IUHHO\�SURYLGHG�WR�XV�LQ�WKH�ODERUDWRU\��.8��0RUHRYHU��QR�FKDUJH�LV�LQFXUUHG�IRU�KXPDQ�UHVRXUFH�DV�KH�SURMHFW�LV�EHLQJ�GRQH�DV�SDUWLDO�IXOILOOPHQW�RI��WK <HDU�SURMHFW�FRXUVH�RI�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ��.DWKPDQGX�8QLYHUVLW\�
:KHUHDV�IURP�WKH�XVHUV�SRLQW�RI�YLHZ��WKH�WHFKQLFDO�UHTXLUHPHQWV�ZRUWKOHVV�LQ�FRPSDUH�WR�WKH�HIIHFWLYHQHVV�DQG�HIILFLHQF\�+27(/,(5�SURYLGHV�IRU�WKH�+RWHO�PDQDJHPHQW�UHFRUG�NHHSLQJ�DQG�PDQLSXODWLRQ��8QOHVV�WKH�+RWHO�XVHV�V\VWHPV�OLNH�(3$;��1HWZRUNLQJ�WKHUH�ZLOO�EH�QR�H[WUD�FRVWV�QHHGHG�IRU�WKH�V\VWHP�
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����')'�$QDO\VLV
'DWD�IORZ�GLDJUDP��')'��LV�D�PHWKRG�XVHG�WR�LOOXVWUDWH�WKH�IORZ�RI�GDWD�LQ�D�V\VWHP��,W�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�PRGHOLQJ�WRROV�XVHG�E\�V\VWHP�GHVLJQHUV�WR�XQGHUVWDQG�WKH�V\VWHP� $V�LQIRUPDWLRQ�PRYHV�WKURXJK�VRIWZDUH��LW�LV�PRGLILHG�E\�D�VHULHV�RI�WUDQVIRUPDWLRQ��$�GDWD�IORZ�GLDJUDP��')'��LV�D�JUDSKLFDO�WHFKQLTXH�WKDW�GHSLFWV�LQIRUPDWLRQ�IORZ�DQG�WKH�WUDQVIRUPV�WKDW�DUH�DSSOLHG�DV�GDWD�PRYH�IURP�LQSXW�WR�RXWSXW��7KH�')'�SURYLGHV�WKH�PHFKDQLVP�RU�IXQFWLRQDO�PRGHOLQJ�DV�ZHOO�DV�LQIRUPDWLRQ�IORZ�PRGHOLQJ��7KH�LOOXVWUDWLRQ�RI�')'�LV�VKRZQ�EHORZ���
����(5�$QDO\VLV7KH�HQWLW\�UHODWLRQVKLS��(5��PRGHOLQJ�L�H���EDVHG�RQ�WKH�SHUFHSWLRQ�RI�D�UHDO�ZRUOG�WKDW�FRQVLVWV�RI�D�VHW�RI�EDVLF�REMHFWV�FDOOHG�HQWLWLHV�DQG�RI�UHODWLRQVKLSV�DPRQJ�WKHVH�REMHFWV�WKH�REMHFWV�KDYH�WKHLU�RWKHU�DWWULEXWHV�DQG�RQFH�REMHFW�LV�GLIIHUHQWLDWHG�IURP�WKH�RWKHU�E\�WKHLU�DWWULEXWHV�$Q�HQWLW\�LV�D�WKLQJ�RU�D�REMHFW�LQ�WKH�UHDO�ZRUOG�WKDW�LV�GLVWLQJXLVKDEOH�IURP�DOO�RWKHU�REMHFWV�DQG�D�UHODWLRQVKLS�LV�DQ�DVVRFLDWLRQ�RI�WZR�RU�PRUH�HQWLWLHV�7ZR�HQWLWLHV�FDQ�EH�UHODWHG�WR�RQH�DQRWKHU�LQ�WKH�IROORZLQJ�ZD\V�
��2QH�WR�2QH�$Q�HQWLW\�LV�RQH�HQWLW\�FDQ�EH�DVVRFLDWHG�DV�PRVW�RQH�HQWLW\�LQ�WKH�RWKHU�HQWLW\�VHW�
��2QH�WR�0DQ\$Q�HQWLW\�LV�RQH�HQWLW\�VHW�FDQ�EH�DVVRFLDWHG�WR�DQ\�QXPEHU�RI� HQWLWLHV�LQ�WKH�RWKHU�HQWLW\�VHW��+RZHYHU��WKH�HQWLWLHV�LQ��QG HQWLW\�VHW�FDQ�EH�DVVRFLDWHG�ZLWK�RQO\�DQG�HQWLW\�LQ�XVH��VW HQWLW\�VHW�
��0DQ\�WR�2QH$Q\�QR��2I�HQWLWLHV�LQ�RQH�HQWLW\�VHW�FDQ�EH�DVVRFLDWHG�WR�RQO\�HQWLW\�LQ�WKH�RWKHU�HQWLW\�VHW��+RZHYHU��WKH�HQWLW\�LQ��QG HQWLW\�VHW�FDQ�EH�DVVRFLDWHG�ZLWK�DQ\�QXPEHU�RI�HQWLWLHV�LQ�WKH�ILUVW�HQWLW\�VHW�
��0DQ\�WR�PDQ\�$Q�HQWLW\�LQ�RQH�VHW�FDQ�EH�DVVRFLDWHG�ZLWK�DQ\�QR��RI�HQWLWLHV�LQ�WKH�RWKHU�HQWLW\�VHW�DQG�YLFH�YHUVD�
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+DV *XHVW 2FFXSLHV 5RRP
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$FFRXQW
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����,GHQWLILFDWLRQ�RI�PDMRU�,QSXWV�DQG�2XWSXWV�RI�WKH�+27(/,(5
6LQFH�WKH�+27(/,(5�QRUPDOO\�GHDOV�ZLWK�JXHVW�WKH�0DMRU�LQSXWV�LQYROYHG�DUH�
5RRP�5HVHUYDWLRQ7KH�QHFHVVDU\�LQIRUPDWLRQ�OLNH�QDPH�RI�3HUVRQ��'DWH�RI�$UULYDO��'D\V�WR�VWD\��7\SH�RI�5RRP��5HVHUYDWLRQ��HWF�DUH�WKH�LQSXWV�RI�URRP�UHVHUYDWLRQ��$OO�RI�WKHVH�LQIRUPDWLRQV�DUH�VWRUHG�LQ�D�VLQJOH�WDEOH�QDPH�³5HVHUYDWLRQ´
*XHVW�LQIRUPDWLRQ$IWHU�WKH�DUULYDO�RI�JXHVW��WKH�LQIRUPDWLRQV�VWRUHG�LQ�WZR�WDEOHV��QDPHO\�JXHVW�UHJLVWUDWLRQ�DQG�URRP�GHWDLO��7KH�URRP�QXPEHU�DOORFDWHG�WR�WKH�JXHVW�LV�VHW�DV�RFFXSLHG�LQ�WKH�WDEOH�DQG�URRP�GHWDLO�DQG�RWKHU�LQIRUPDWLRQ�DUH�VWRUHV�LQ�*XHVW�5HJLVWUDWLRQ�7DEOH
6HUYLFH�HQWU\$FFRUGLQJ�WR�WKH�VHUYLFH�XVHG��WKH�GHWDLOV�DUH�VWRUHG�LQ�WZR�WDEOHV�³&DVK´�DQG�³%LOO´��,Q�FDVK��WKH�QDPH�RI�VHUYLFH�XVHU��URRP�QR��DGGUHVV��HWF�DUH�VWRUHG�DQG�D�XQLTXH�,'�LV�VWRUHG��7KLV�,'�LV�ORRNHG�XS�IURP�³%LOO´�ZKHUH�PDQ\�LWHP�GHWDLOV�LV�XVHG�E\�JXHVW�DQG�DUH�VWRUHG�DQG�ORRN�XS�WR�FDVK�VWRUH�WKH�,'�UHODWHG�WR�³&DVK´��6R�HDFK�JXHVW�LQIRUPDWLRQ��RQH�UHFRUG��LQ�FDVK�DUH�UHODWHG�WR�PDQ\�UHFRUGV��LWHPV�XVHG��LQ�³%LOO´�
0HVVDJH7KH�PHVVDJH��PHVVDJH�IURP��PHVVDJH�E\��HWF�DUH�VLPSOH�VWRUHG�LQ�RQH�WDEOH�
6LPLODUO\�WKH�PDMRU�RXWSXWV�LQYROYHG�DUH�
$FFRUGLQJ�WR�,QSXWV�DQG�FHUWDLQ�FDOFXODWLRQV��+27(/,(5�JLYHV�RXW�RXWSXWV
&KHFN�LQ7KH�QHFHVVDU\�LQIRUPDWLRQ�VWRUHG�LQ�³5HVHUYDWLRQ´�7DEOH�LV�VLPSO\�OLVWHG�RXW�DFFRUGLQJ�WR�WKH�UHFRUGV�FRUUHVSRQGLQJ�WR�WKH�DUULYDO�GDWH�HTXDO�WR�WKH�7RGD\¶V�'DWH�
&KHFNRXW$OVR�WKH�OLVW�RI�UHFRUGV�IURP�JXHVW�UHJLVWUDWLRQ�ZKRVH�GHSDUWXUH�GDWH�FRUUHVSRQGV�WR�WRGD\¶V�GDWH�
5RRP�GHWDLO7KH�JUDSKLFDO�GLVSOD\�RI�URRP�LQIRUPDWLRQ�IORRU�ZLVH�LV�VKRZQ�IURP�WKH�WDEOH�³5RRPB'HWDLO´�
,WHP�'HWDLOV,WHP�GHWDLOV�VWRUHG�LQ�WDEOH�³,WHPB�'HWDLO´�LV�VLPSO\�GLVSOD\HG�LQ�06)OH[JULG�
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*XHVW�,QIR7KH�GHWDLOV�RI�WDEOH�³*XHVW5HJLVWUDWLRQ´�DFFRUGLQJ�WR�WKH�*XHVW�VHOHFWHG�LV�VKRZQ�RXW�
&DVK�%LOO7KH�VHUYLFH�XVHG�E\�JXHVW�VWRUHG�LQ�³&DVK´�DQG�³%LOO´�WDEOH�LV�OLVWHG�LQ�&DVK�%LO�VR�WKDW�DW�WKH�WLPH�RI�FKHFNRXW�OLVW�RI�VHUYLFH�XVHG�E\�SDUWLFXODU�JXHVW�LV�GLVSOD\HG��,I�QHFHVVDU\�LW�FDQ�EH�SULQWHG�RXW�



��

&+$37(5�,9,03/(0(17$7,21�2)�+27(/,(5
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����,QWURGXFWLRQ
7KH�SURMHFW�+RWHOLHU�ZDV� LPSOHPHQWHG�XVLQJ� WKH� VRIWZDUH�9LVXDO�%DVLF�9HUVLRQ����� DQG� 0LFURVRIW� $FFHVV� 9HUVLRQ� ��� � 7KH� LPSOHPHQWDWLRQ� SKDVH� ZDV� IXUWKHU�GLYLGHG�LQWR�WKUHH�SKDVHV�� 6\VWHP�LPSOHPHQWDWLRQ�SKDVH� 'DWDEDVH�LPSOHPHQWDWLRQ�SKDVH� )URQW�HQG�LPSOHPHQWDWLRQ�SKDVH
������6\VWHP�,PSOHPHQWDWLRQ�SKDVH
,Q�WKH�V\VWHP�LPSOHPHQWDWLRQ�SKDVH��FRQFHSWXDO�PRGHO�RI�WKH�GDWDEDVH�DV�GHVLJQHG�ZLWK�WKH�KHOS�RI�V\VWHP�GLDJUDPV��')'��(5���7KH�VWUXFWXUH�RI�WKH�WDEOH�ZDV�GHVLJQHG�DQG�WKH�UHODWLRQV�EHWZHHQ�WKH�WDEOHV�ZHUH�GHILQHG��7KH�RXWSXW�RI�WKLV�SKDVH�ZDV�D�ZHOO�GHILQHG�WDEOH�VWUXFWXUH�DQG�FOHDUO\�GHILQHG�UHODWLRQ�EHWZHHQ�WKRVH�WDEOHV��$OVR�WKH�LQWHJULW\�UXOHV�ZHUH�DOVR�GHILQHG�LQ�WKLV�SKDVH�
������'DWDEDVH�,PSOHPHQWDWLRQ�SKDVH
,Q�WKH�GDWDEDVH�LPSOHPHQWDWLRQ�SKDVH��WKH�QRUPDOL]HG�WDEOH�ZHUH�EXLOW�DQG�LPSOHPHQWHG�LQ�WKH�GDWDEDVH��LQ�WKLV�SKDVH�ZH�FOHDUO\�GHILQHG�WKH�SULPDU\�NH\�DQG�PDLQWDLQHG�UHODWLRQVKLSV�EHWZHHQ�WDEOHV�
������)URQW�(QG�,PSOHPHQWDWLRQ�3KDVH
,Q�WKLV�SKDVH�IURQW�HQG�IRU�WKH�DSSOLFDWLRQ�ZDV�GHYHORSHG��7KH�IURQW�HQG�ZDV�GHYHORSHG�LQ�9LVXDO�%DVLF �����)RU�DFFHVVLQJ�WKH�GDWDEDVH�PDGH�LQ�0LFURVRIW�$FFHVV��ZH�KDYH�XVHG�WZR�LPSRUWDQW�WRROV�WKH�'DWD�&RQWURO�DQG�WKH�'DWD�$FFHVV�3URMHFW�LQFRUSRUDWHG�LQ�9LVXDO�%DVLF�
'DWD�FRQWURO�DFFHVV� WKH�GDWDEDVH�ZLWKRXW�DQ\�SURJUDPPLQJ��%\�VHWWLQJ� WKH� IHZ�SURSHUWLHV�RI�FRQWURO�DQG�XVLQJ�UHJXODU�FRQWUROV��VXFK�DV�WH[WER[�DQG�06)OH[JULG�FRQWURO�WR�GLVSOD\�WKH�YDOXHV�RI�WKH�ILHOGV�LQ�WKH�GDWDEDVH�
0DLQO\�'DWD�$FFHVV�2EMHFW�LV�XVHG�WR�DFFHVV�WKH�GDWDEDVHV�WKURXJK�WKH�SURJUDPPLQJ��$OO�WKH�IXQFWLRQDOLW\�RI�GDWD�FRQWURO�LV�DOVR�DYDLODEOH�WR�WKH�SURJUDP��WKURXJK�WKH�GDWD�DFFHVV�REMHFW�IRU�H[DPSOH�
����'DWDEDVH�6WUXFWXUH�RI�WKH�+RWHOLHU
1DPH�RI�WKH�GDWDEDVH�IRU�WKH�+RWHOLHU�LV�³+RWHO�'%0<6�PGE´��
$OO�WKH�WDEOHV�DUH�QRW�QHFHVVDULO\�UHODWHG��VLQFH�WKH�V\VWHP�GRHV�QRW�UHTXLUH� 7KH�GDWDEDVH�FRQWDLQV�WKH�IROORZLQJ�WDEOHV�
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%LOO�
)LHOG�1DPH&DVKB,',WHP&RGH4W\&RVW
&DVK�
)LHOG�1DPH&DVK%LOOB1R*XHVW)ROLRB,G7DNHQ�%\2UGHU7LFNHWB1R'DWH2UGHUHG7LPH'HOLYHU\7LPH6HUYHU,'
0HVVDJH�
)LHOG�1DPH0HVVDJHB1R)URP5RRPB1R'DWH7LPH
'HSDUWPHQW�/LVW�
)LHOG�1DPH'HSDUWPHQWB,''HSDUWPHQW1DPH/RJ6WDWXV

(PSOR\HHB'HWDLO�
)LHOG�1DPH(PSOR\HHB,'3DVVZRUG'HSDUWPHQWB,'3RVW1DPH$GGUHVV3KRQHB1R'XW\B6KLIW
/RJRQB7DEOH
)LHOG�1DPH(PSOR\HHB,'/RJBRQB7LPH/RJBRIIB7LPH
5HVHUYDWLRQ
)LHOG�1DPH5IROLRB1R6XUQDPH)LUVW0LGGOH$UYB'DWH$UYB)OWB1R$UYB7LPH5RRPB7\SH1RBRIB5RRPV1RBRIB'D\V'HSB'DWH&RQILUPDWLRQ9,3$LUSRUWB3LFNXS)RUHLJQHU

6SHFLDOV0DGHB%\&RPSDQ\$GGUHVV'DWH5HVYB7DNHQB%\0RGHBRIB3D\PHQW
,WHPB'HWDLO�
)LHOG�1DPH,WHP&RGH3DUWLFXODUV5DWH,WHP'HWDLO
5RRPB'HWDLO�
)LHOG�1DPH5RRPB1R5RPB7\SH)ORRU5RRPB5DWH5RRPB'HVFULSWLRQ2FFXSDQF\*XHVWB)ROLRB,'$FFRPRGDWLRQ
&XUUHQF\�
)LHOG�1DPH&XUUHQF\8QLW%X\LQJB3ULFH6HOOLQJB3ULFH
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����&RQWUROV�8VHG
7KH�7H[WER[�&RQWURO�
7KH�WH[WER[�FRQWURO�LV�WKH�SULPDU\�PHFKDQLVP�IRU�GLVSOD\LQJ�DQG�HQWHULQJ�WH[W�DQG�LV�RQH�RI�WKH�PRVW�FRPPRQ�HOHPHQWV�RI�WKH�ZLQGRZV�XVHU�LQWHUIDFH��7KH�WH[WER[�FRQWURO�LV�D�VPDOO�WH[W�HGLWRU�WKDW�SURYLGHV�DOO�WKH�EDVLF�WH[W�HGLWLQJ�IDFLOLWLHV��LQVHUWLQJ�DQG�VHOHFWLQJ�WH[W��VFUROOLQJ�WKH�WH[W�LI�LW�GRHVQ¶W�ILW�LQ�WKH�FRQWURO¶V�DUHD��DQG�HYHQ�H[FKDQJLQJ�WH[W�ZLWK�RWKHU�DSSOLFDWLRQV�WKURXJK�WKH�&OLSERDUG��
7KH�7H[WER[�LV�DQ�H[WUHPHO\�YHUVDWLOH�GDWD�HQWU\�WRRO�WKDW�FDQ�EH�XVHG�IRU�HQWHULQJ�D�VLQJOH�OLQH�RI�WH[W��VXFK�DV�QXPEHU�RU�D�SDVVZRUG��RU�IRU�HQWHULQJ�VLPSOH�WH[W�ILOHV��
%DVLF�3URSHUWLHV
0XOWL/LQH
7KLV�SURSHUW\�GHWHUPLQHV�ZKHWKHU�WKH�7H[WER[�FRQWURO�ZLOO�KROG�D�VLQJOH�OLQH�RU�PXOWLSOH�OLQHV�RI�WH[W��%\�GHIDXOW��WKH�FRQWURO�KROGV�D�VLQJOH�OLQH�RI�WH[W��7R�FKDQJH�WKLV�EHKDYLRU��VHW�WKH�0XOWL�OLQH�SURSHUW\�WUXH�
0D[/HQJWK
7KLV�SURSHUW\�GHWHUPLQHV�WKH�QXPEHU�RI�FKDUDFWHUV�WKH�7H[W%R[�FRQWURO�ZLOO�DFFHSW��,WV�GHIDXOW�YDOXH�LV ]HUR��ZKLFK�PHDQV�WKH�WH[W�PD\�EH�RI�DQ\�OHQJWK��XS�WR�WKH�FRQWUROV�FDSDFLW\�OLPLW��7R�UHVWULFW�WKH�QXPEHU�RI�FKDUDFWHUV�WKH�XVHU�FDQ�W\SH��VHW�WKH�YDOXH�RI�WKLV�SURSHUW\�DFFRUGLQJO\�
&RPER�%R[�&RQWURO�
7KH�&RPER�%R[�FRQWUROV�SUHVHQW�OLVWV�RI�FKRLFHV�IURP�ZKLFK�WKH�XVHU�FDQ�VHOHFW�RQH�RU�PRUH��,W�FRQWDLQV�PXOWLSOH�LWHPV�EXW�RFFXSLHV�OHVV�VSDFH�RQ�WKH�VFUHHQ��7KH�UHDO�DGYDQWDJH�RI�&RPER�%R[�&RQWURO�LV�WKDW�WKH�XVHU�FDQ�HQWHU�QHZ�LQIRUPDWLRQ�LQ�WKH�&RPER�%R[��UDWKHU�WKDQ�EHLQJ�IRUFHG�WR�VHOHFW�RQO\�WKH�LWHPV�OLVWHG�
7KH�SURSHUWLHV�WKDW�FDQ�EH�VHW�DW�UXQ�WLPH�DUH�JLYHQ�EHORZ�
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0XOWL�VHOHFW��
7KLV�SURSHUW\�GHWHUPLQHV�KRZ�WKH�XVHU�FDQ�VHOHFW�WKH�OLVW¶V�LWHPV�DQG�PXVW�EH�VHW�DW�GHVLJQ�WLPH��WKH�0XOWL�6HOHFW�SURSHUW\¶V�YDOXHV�GHWHUPLQHV�ZKHWKHU�WKH�XVHU�FDQ�VHOHFW�PXOWLSOH�LWHPV�DQG�ZKLFK�PHWKRG�ZLOO�EH�XVHG�IRU�PXOWLSOH�VHOHFWLRQV�
7KH�0XOWL�6HOHFW�3URSHUW\�YDOXHV�DUH�VKRZQ�EHORZ
6(77,1* '(6&5,37,21�
�

�

0XOWLSOH�VHOHFWLRQV�DUH�QRW�DOORZHG��WKH�GHIDXOW��
6LPSOH�PXOWLSOH�VHOHFWLRQ��$�PRXVH�FOLFN�RU�SUHVVLQJ�WKH�VSDFH�EDU�VHOHFWV�RU�GHVHOHFWV�DQ�LWHP�LQ�WKH�OLVW��7R�PRYH�WKH�IRFXV�WR�DQRWKHU�LWHP��XVH�WKH�DUURZ�NH\V�
([WHQGHG�PXOWLSOH�VHOHFWLRQV��3UHVV�VKLIW�DQG�FOLFN�WKH�PRXVH�RU�SUHVV�RQ�WKH�DUURZ�NH\V�WR�VSDQ�WKH�VHOHFWLRQ��7KLV�ZLOO�KLJKOLJKW�DOO�WKH�LWHPV�EHWZHHQ�WKH�SUHYLRXVO\�VHOHFWHG�LWHP�DQG�WKH�FXUUHQW�VHOHFWLRQ��3UHVV�&WUO�DQG�FOLFN�WKH�PRXVH�WR�VHOHFW�RU�GHVHOHFW�DQ�LWHP�LQ�WKH�OLVW

6RUWHG�
,WHPV�FDQ�EH�LQVHUWHG�E\�WKH�DSSOLFDWLRQ�LQWR�D�&RPER�%R[�FRQWURO��EXW�LQVHUWLQJ�WKHP�DW�WKH�SURSHU�SODFH�DQG�PDLQWDLQLQJ�VRPH�VRUW�RI�RUJDQL]DWLRQ�ZRXOG�EH�WKH�TXLWH�WDVN�IRU�WKH�SURJUDPPHU��,I�\RX�ZDQW�WKH�LWHPV�WR�EH�DOZD\V�VRUWHG��VHW�FRQWUROV�VRUWHG�SURSHUW\�WUXH�
6W\OH�
7KLV�SURSHUW\�FDQ�EH�VHW�RQO\�DW�D�GHVLJQ�WLPH��WKLV�SURSHUW\�GHWHUPLQHV�WKH�DSSHDUDQFH�RI�D�FRQWURO��,WV�YDOXH�FDQ�EH���6WDQGDUG��RU���&KHFNER[��
06)OH[JULG�&RQWURO�
7KH�06)OH[JULG�&RQWURO�SURYLGHV�DOO�WKH�IXQFWLRQDOLW\�IRU�EXLOGLQJ�VSUHDGVKHHW�DSSOLFDWLRQV�DQG�LW�GRHVQ¶W�VXSSRUW�GDWD�HQWU\�RSHUDWLRQV��EXW�E\�FDSWXULQJ WKH�NH\ERDUG�HYHQWV��\RX�FDQ�HDVLO\�DGG�GDWD�HQWU\�FDSDELOLWLHV�WR�WKH�FRQWURO�
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7KH�LPSRUWDQW�SURSHUWLHV�RI�06)OH[JULG�&RQWURO�DUH
)L[HG&ROV��)L[HG5RZV�SURSHUWLHV�
<RX�VKRXOG�DVVLJQ�WKH�GHVLUHG�YDOXH�VXFK�DV��������«��7R�VHOHFW�WKH�IL[HG�FROXPQ�DQG�IL[HG�URZ�LI�\RX�VHOHFW���IRU�IL[HG�URZ�WKHQ�RQH�URZ�ZLOO�EH�IL[HG�DQG�VDPH�IRU�IL[HG�FROXPQ�
)RUPDW6WULQJ�3URSHUW\�
7KLV�SURSHUW\�FDQ�EH�DVVLJQHG�D�VWULQJ�YDULDEOH�WKDW�VHWV�XS�FRQWURO¶V�FROXPQ�ZLGWK��DOLJQPHQWV��DQG�IL[HG�URZ�DQG�FROXPQ�WH[W��7KLV�SURSHUW\�LV�PDGH�XS�RI�VHJPHQWV�VHSDUDWHG�E\�SLSH�FKDUDFWHUV������7KH�WH[W�EHWZHHQ�WZR�SLSHV�GHILQHV�D�QHZ�FROXPQ�RU�URZ��DQG�LW�FDQ�FRQWDLQ�WH[W�DQG�WKH�DOLJQPHQW�FKDUDFWHUV�VKRZQ�EHORZ�
7KH�&KDUDFWHU :KDW�LW�GRHV�A!

/HIW�DOLJQV�WKH�FROXPQ&HQWHUV�WKH�FROXPQ5LJKW�DOLJQV�WKH�FROXPQ
$OORZ8VHU5HVL]LQJ�
7KH�XVHU�FDQ�FKDQJH�WKH�ZLGWK�RI�FROXPQV�DQG�KHLJKWV�RI�URZV�DW�UXQ�WLPH�E\�GUDJJLQJ�WKH�FROXPQ�DQG�URZ�VHSDUDWRUV�ZLWK�WKH�PRXVH�
7KH�YDOXHV�RI�WKH�$OORZ8VHU5HVL]LQJ�3URSHUW\�DUH�
&RQVWDQW� 9DOXH 'HVFULSWLRQ�)OH[5HVL]H1RQH)OH[5HVL]H&ROXPQV)OH[5HVL]H5RZV)OH[5HVL]H%RWK

����
7KH�XVHU�FDQ¶W�UHVL]H�WKH�FHOOV��WKH�GHIDXOW��7KH�XVHU�FDQ�UHVL]H�FROXPQV�RQO\�7KH�XVHU�FDQ�UHVL]H�URZV�RQO\�7KH�XVHU�FDQ�UHVL]H�FROXPQV�DQG�URZV�

'DWD&RQWURO�
7KLV�LV�PRVW LPSRUWDQWO\�XVHG�FRQWURO�LQ�WKLV�SURMHFW��7KLV�FRQWURO�LV�XVHG�WR�IHWFK�GDWD�IURP�GDWDEDVH�LQ�WKH�UXQ�WLPH��:LWK�WKH�GDWD�FRQWURO�\RX�FDQ�QDYLJDWH�WKURXJK�WKH�WDEOH¶V�UHFRUGV�ZLWK�WKH�'DWD�&RQWURO��\RX�FDQ�DOVR�HGLW�WKH�ILHOGV�
7KH�PRVW�LPSRUWDQW�SURSHUWLHV�RI�WKH�'DWD�&RQWURO�DUH�� 'DWDEDVH1DPH��ZKLFK�VSHFLILHV�WKH�GDWDEDVH�WR�EH�XVHG�� 5HFRUG6RXUFH��ZKLFK�VSHFLILHV�WKH�SDUW�RI�GDWDEDVH�VHHQ�E\�WKH�FRQWURO�
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$W�DQ\�JLYHQ�WLPH��WKH�'DWD�FRQWURO�LV�SRVLWLRQHG�DW�D�VLQJOH�URZ��UHFRUG��RI�LWV�5HFRUG6HW��7KH�XVHU�FDQ�PRYH�WR�DQ\�RWKHU�UHFRUG�ZLWK�WKH�KHOS�RI�WKH�QDYLJDWLRQ�EXWWRQV�RQ�WKH�'DWD�FRQWURO��(DFK�WLPH�WKH�'DWD�FRQWURO�LV�UHSRVLWLRQHG�LQ�LWV�5HFRUG6HW��WKH�WH[W�ER[HV�DUH�XSGDWHG��,I�WKH�GDWD�LQ�D�WH[W�ER[�FKDQJHV��WKH�QHZ�YDOXH�LV�ZULWWHQ�WR�WKH�GDWDEDVH�ZKHQ�WKH�'DWD�FRQWURO�LV�UHSRVLWLRQHG��
7KH�7H[W%R[�FRQWUROV�DUH�FRQQHFWHG�WR�D�ILHOG�RI�WKH�5HFRUG6HW�WKURXJK�WKH�'DWD�&RQWURO��DQG�WKH\�DUH�FDOOHG�GDWD�ERXQG�
7KH�PRVW�LPSRUWDQW�SURSHUWLHV�RI�D�GDWD�ERXQG�FRQWURO�DUH�� 'DWD6RXUFH��� ZKLFK�LV�WKH�QDPH�RI�D�'DWD&RQWURO�WKURXJK�ZKLFK�WKH\�DUH�ERXQG�WR�D�'DWD�FRQWURO� 'DWD)LHOG��� ZKLFK�LV�WKH�QDPH�RI�D�ILHOG�LQ�WKH�5HFRUG6HW�WKDW�WKH�FRQWURO�GLVSOD\V�DQG�XSGDWHV�
7KH�0XOWLSOH�'RFXPHQW�,QWHUIDFH
7KH�0XOWLSOH�'RFXPHQW�,QWHUIDFH�VLPSO\�NQRZQ�DV�0',�LV�XVHG WR�VLPSOLI\�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�DPRQJ�GRFXPHQWV��DOO�XQGHU�WKH�VDPH�URRI��:LWK�DQ�0',�DSSOLFDWLRQ��\RX�FDQ�PDLQWDLQ�PXOWLSOH�RSHQ�ZLQGRZV��EXW�QRW�PXOWLSOH�FRSLHV�RI�WKH�DSSOLFDWLRQ��'DWD�H[FKDQJH�LV�HDVLHU�ZKHQ�\RX�FDQ�YLHZ�DQG�FRPSDUH�PDQ\�GRFXPHQWV�VLPXOWDQHRXVO\�
,Q�SURMHFW�0',�IRUP�LV�XVHG�DV�WKH�JDWHZD\�WKHUHIRUH�RWKHU�IRUPV�DUH�VHW�LWV�SURSHUWLHV�DV�FKLOG�IRUP�
/DEHO
,Q�WKLV�SURMHFW�ODEHO�KDV�EHHQ�XVHG�WR�GHQRWH�WKH�FRQWUROV�DQG�LW�KDV�DOVR�EHHQ�XVHG�WR�SDVV�WKH�YDULDEOH�LQ�YDULRXV�FRQWUROV�
����0RGXOHV�RI�WKH�6\VWHP
%H\RQG�WKH�SURFHVVHV�LQ�+27(/,(5�OLVWHG�DERYH��WKHUH�DUH�DOVR�DGGLWLRQDO�PRGXOHV�WKDW�FDQ�EH�XVHG�E\�IURQW�RIILFHU��&DVKLHU�RU�,QYHQWRU\�
7KH�DGGLWLRQDO�PRGXOHV�
&DOHQGDU
$OO�WKH�HYHQWV�DQG�SURFHVV�EDVHG�RQ�'DWH�DUH�EDVHG�RQ�$'�1HSDOL�&DOHQGDU�EDVHG�RQ�%6��6R�DQ�DSSURSULDWH�FRQYHUVLRQ�LV�QHFHVVDU\��7R�PDLQWDLQ�WKLV��WKH�1HSDOL�'DWH�FRUUHVSRQGLQJ�WR�SDUWLFXODU�(QJOLVK��$'��GDWH�FDQ�EH�H[WUDFWHG�RXW��2QH�GDWDEDVH�WDEOH�PDLQWDLQV�WKLV�IHDWXUH��6R�RQH�FDQ�HDVLO\�YLHZ�HLWKHU�
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FDOHQGDU�RI�D�SDUWLFXODU�PRQWK�RI�SDUWLFXODU�\HDU�RQH�FDQ�DOVR�GLUHFWO\�YLHZ�WKH�FRUUHVSRQGLQJ�(QJOLVK�GDWH�RI�SDUWLFXODU�1HSDOL�RU�YLFH�YHUVD�
)RUHLJQ�&XUUHQF\�([FKDQJH
$OWKRXJK�WKH�PRQHWDU\�WUDQVDFWLRQV�DUH�LQ�1HSDOHVH�&XUUHQF\��PRVW�RI�WKH�JXHVW��IRUHLJQHU��ZRXOG�OLNH�WR�SD\�LQ�IRUHLJQ�FXUUHQF\�FRQYHUWLEOH�WR�15V��6R�FXUUHQF\�H[FKDQJH�SOD\V�DQ�LPSRUWDQW�UROH�IRU�FDVKLHU��6LQFH�WKH�FXUUHQF\�UDWH�FDQ�YDU\�HYHU\�GD\��WKH�H[FKDQJH�UDWH�FDQ�EH�XSGDWHG�
����7HFKQLFDO�DVSHFW�RI�,PSOHPHQWDWLRQ�3KDVH
$SSURDFK�WDNHQ�IRU�WKH�VWXG\�DQG�GHYHORSPHQW�RI�WKH�SURMHFW
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6\VWHP�'HVLJQ�3KDVH
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8VHU�,QWHUIDFH�,PSOHPHQWDWLRQ
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6\VWHP�,QWHJUDWLRQ�DQG�7HVWLQJ
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