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7KLV�VXSSOHPHQW�LV�LQWHQGHGIRU�XVH�ZLWK�WKH�.:0������3OXV�LQ�FRQMXQFWLRQ�ZLWK�WKH�.3&���3OXV�PDQXDO�DQG�DGGHQGD��7KH��.:0&RPPDQGV��VHFWLRQ�RI�WKLV�VXSSOHPHQW�FRQWDLQV�FRPPDQGV�ZKLFK�KDYH�EHHQ�PRGLILHG�RU�DGGHG�
,QWURGXFWLRQ
7KH�.:0�VHULHV�RI�UDGLR�PRGHPV�FRQWDLQV�WKH�$;����SURWRFRO�IRXQG�LQ�WKH�.3&�VHULHV�PRGHPV�SOXV�RWKHU�SURWRFROV�WKDW�KDYHWKH�SRWHQWLDO�WR�EH�HDVLO\�LQWHJUDWHG�LQWR�D�YDULHW\�RI�FRPPHUFLDO�DSSOLFDWLRQV�
$;����SURWRFRO�RSHUDWLRQ�LV�GHVFULEHG�LQ�WKH�.3&�VHULHV�PDQXDOV�DORQJ�ZLWK�WKH�$;����FRPPDQGV�XVHG�DQG�FDEOLQJ�LQVWDOODWLRQLQVWUXFWLRQV�DQG�RWKHU�LQIRUPDWLRQ�
$OWKRXJK�$;����SDFNHW�LV�D�YHU\�UREXVW�SURWRFRO�DQG�DVVXUHV�QHDU�HUURU�IUHH�H[FKDQJH�RI�GDWD�EHWZHHQ�'DWD�7HUPLQDO�(TXLSPHQW�'7(��GHYLFHV��LW�LV�VRPHZKDW�FXPEHUVRPH�WR�LPSOHPHQW��$;����UHTXLUHV�WKDW�WKH�XVHU�OHDUQ�D�KLJKO\�VWUXFWXUHG�FRPPDQG�VHW�DQGWKH�P\ULDG�RI�UHVSRQVHV�WKDW�FDQ�EH�UHFHLYHG�IURP�WKH�PRGHP��2IWHQ��D�ORQJ�SURFHVV�RI�WULDO�DQG�HUURU�UHVXOWV�LQ�WKH�UHDOL]DWLRQWKDW�$;����PD\�QRW�EH�WKH�PRVW�VXLWDEOH�SURWRFRO�WR�XVH�IRU�D�SDUWLFXODU�DSSOLFDWLRQ�
.DQWURQLFV� KDV� GHYHORSHG� WKH� 7UDQVSDUHQW� 8QSURWR� 3DFNHW� �783��0RGH�� 3ROO� 0RGH�� /LQH� 6XEVWLWXWLRQ� �/,1(68%��0RGH�� DQG0RGHP�0RGH� SURWRFROV� IRU� WKH� .:0�VHULHV� LQ� DQ� HIIRUW� WR� DOORZ� WKH�PRGHPV� WR� EH�PRUH� HDVLO\� XVHG� ZLWK� GLIIHUHQW� W\SHV� RILQVWDOODWLRQV��7KLV�PDQXDO�VXSSOHPHQW�FRQWDLQV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKHVH�SURWRFROV�DQG�WKHLU�RSHUDWLRQ�
6HWWLQJ�XS�WKH�0RGHP
)ROORZ� WKH� LQVWUXFWLRQV� LQ� WKH�.3&�VHULHV�PDQXDO� WR�SURSHUO\�SRZHU�DQG�FDEOH� WKH�PRGHP� WR�\RXU�FRPSXWHU��+RZ� WR� LQVWDOO� DQDGGUHVV��FDOO�VLJQ��DQG�VHW�WKH� VHULDO�SRUW�EDXG�UDWH�IRU�FRPPXQLFDWLRQV�EHWZHHQ�\RXU�FRPSXWHU�DQG�WKH�PRGHP�LV�H[SODLQHG�LQWKH��*HWWLQJ�6WDUWHG��VHFWLRQ��7KH�H[HUFLVH�RI�FRQQHFWLQJ�WR�\RXU�SHUVRQDO�PDLOER[�ZLOO�DVVXUH�\RX�WKDW� WKH�FRPSXWHU�LV�SURSHUO\FRPPXQLFDWLQJ�DQG�WKH�PRGHP�LV�SURSHUO\�UHVSRQGLQJ�WR�FRPPDQG�LQSXW�%HQFK�7HVW�6HW�XS
7KH� LGHDO� EHQFK� VHW�XS� IRU� WHVWLQJ� WKH� VXLWDELOLW\� RI� WKH� RSHUDWLRQDO� FKDUDFWHULVWLFV� RI� WKH� VHOHFWHG� PRGHP� SURWRFRO� IRU� DQDSSOLFDWLRQ�LV�D�SDLU�RI�FRPSXWHU�PRGHP��VWDWLRQV��ZLWK�WKH�PRGHPV�FDEOHG�EDFN�WR�EDFN��7R�VHW�XS�WKH�EDFN�WR�EDFN��VWDWLRQV��FRQQHFW�WKH�WUDQVPLW�DXGLR�RI�WKH�ILUVW�PRGHP�WR�WKH�UHFHLYH�DXGLR�RI�WKH�VHFRQG�PRGHP�DQG�WKHQ�FRQQHFW�WKH�WUDQVPLW�DXGLR�IURPWKH�VHFRQG�PRGHP�WR�WKH�UHFHLYH�DXGLR�RI�WKH�ILUVW��$�FRPPRQ�JURXQG�FRQQHFWLRQ�LV�DOVR�QHFHVVDU\�WR�SURYLGH�D�UHWXUQ�SDWK�IRUWKH�DXGLR�VLJQDOV��7KLV�DOORZV�WKH�PRGHPV�WR�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�XVLQJ�WKH��ZLUH�UDGLR��MXVW�GHVFULEHG��7KLV�SUHOLPLQDU\VWHS�DOORZV�H[SHULPHQWDWLRQ�ZLWK�WKH�PRGHPV�DQG�WKH�GLIIHUHQW�SURWRFRO�GHOD\V��UHVSRQVHV��DQG�FKDUDFWHULVWLFV�ZLWKRXW�KDYLQJ�WREH�FRQFHUQHG�ZLWK�DQ�DFWXDO�UDGLR�OLQN�
$IWHU�WKH�SURSHU�SURWRFRO�KDV�EHHQ�VHOHFWHG�IRU�D�SDUWLFXODU�DSSOLFDWLRQ��DQG�KDV�EHHQ�GHPRQVWUDWHG�WR�ZRUN�SURSHUO\��WKH�UDGLRVFDQ�EH�LQWHJUDWHG�LQWR�WKH�WHVW�VHW�XS���6HH�.3&�VHULHV�PDQXDO�IRU�FDEOLQJ�LQIRUPDWLRQ���,I�SUREOHPV�DSSHDU�DW�WKLV�VWDJH��WKH�UDGLROLQN� LV�SUREDEO\�DW� IDXOW��7KH�DGGLWLRQ�RI� WKH�UDGLR� OLQN�ZLOO�DOVR�DGG�D�VLJQLILFDQW�DPRXQW�RI� WLPH� WR� WKH�GDWD� WUDQVIHU�EHFDXVH�RIWUDQVPLWWHU� NH\�XS� DQG� UHWXUQ� WR� UHFHLYH� GHOD\V� ZKLFK�PD\� UHTXLUH�PRGLILFDWLRQ� RI� LQLWLDO� SDUDPHWHU� VHWWLQJV�� %H� VXUH� WKDW� WKHDSSOLFDWLRQ�FDQ�WROHUDWH�WKH�DGGLWLRQDO�WLPH�WKDW�LV�UHTXLUHG�IRU�WKH�UDGLR�OLQN�
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3URWRFRO�'HVFULSWLRQV�DQG�2SHUDWLRQ
7UDQVSDUHQW�8QSURWR�3DFNHW��783��0RGH
783�0RGH�'HVFULSWLRQ
7KH�783�PRGH�SURWRFRO�XWLOL]HV�WKH� 8QSURWR�PRGH�RI�WKH�$;����SURWRFRO��DOORZLQJ� GLJLSHDWHUV��9,$�SDWK�VSHFLILHG�ZLWK�8135272FRPPDQG��WR�EH�XVHG�LQ�RUGHU�WR�HIIHFWLYHO\�H[WHQG�WKH�UDQJH�RI�D�UDGLR�GDWD�V\VWHP�EH\RQG�VLPSOH[�GLVWDQFH��7KLV�SURWRFRO�XVHVWKH� VWDQGDUG� $;���� &5&���� HUURU�FKHFNLQJ� WR� SURYLGH� D� KLJK� GHJUHH� RI� GDWD� LQWHJULW\�� 'DWD� LV� VHQW� DQG� UHFHLYHG� LQ� D� WRWDOO\WUDQVSDUHQW� IDVKLRQ��DOORZLQJ�DOO�$6&,,� FKDUDFWHUV� WR� EH�XWLOL]HG� �KH[���� WKURXJK�KH[�))��� ,��5DGLR� WUDQVPLVVLRQ� LV� EDVHG�RQ� WKH3$&7,0(�$)7(5�SDUDPHWHU�VHWWLQJ�RI�WKH�PRGHP��WKH�VHWWLQJ�RI�WKH�FDUULHU�GHWHFW�PHWKRG��DQG�WKH�VHWWLQJV�RI�WKH�VORW�DQG�SHUVLVWFKDQQHO�DFFHVV�DOJRULWKP��$Q\�GDWD�WKDW�LV�UHFHLYHG�E\�WKH�PRGHP�YLD�WKH�UDGLR�LV�RXWSXW�WR�WKH�VHULDO�SRUW� RQO\� LI� LW�FRQWDLQV�QRGHWHFWDEOH�HUURUV��7KH�UHFHLYHG�GDWD�ZLOO�EH� H[DFWO\�WKH�VDPH�DV�WKH�GDWD�WKDW�ZDV�VHQW�WR�WKH�LQSXW�VHULDO�SRUW�RI�WKH�WUDQVPLWWLQJPRGH��ZLWKRXW�DQ\�DGGUHVV�KHDGHUV�RU�DGGHG�IRUPDWWLQJ�RI�WKH�GDWD��7KH�PRGHP�LV�FDSDEOH�RI�VHOHFWLYHO\�ILOWHULQJ�PRQLWRUHG�GDWDIURP�RU�WR�GLIIHUHQW�PRGHP�DGGUHVVHV�XVLQJ�WKH�%8'/,67�FRPPDQG�
,I�GLJLSHDWHUV�PXVW�EH�XVHG�WR�H[WHQG�WKH�UDQJH�RI�WKH�V\VWHP��WKH�LQIRUPDWLRQ�IUDPH�VHQW�E\�DQ\�PRGHPV�LQ�WKH�V\VWHP�ZLOO�EHRXWSXW�WR�WKH�VHULDO�SRUWV�RI�WKH�UHFHLYLQJ�PRGHPV�RQO\�RQFH��UHJDUGOHVV�RI�KRZ�PDQ\�WLPHV�LW�ZDV�UHFHLYHG�FRUUHFWO\��$OVR��GDWDVHQW�E\�DQ\�PRGHP�ZLOO� QRW�EH�GHFRGHG�E\� LWVHOI�ZKHQ� WKH�GDWD� LV� GLJLSHDWHG��7KH�783�PRGH�SURWRFRO�SURYLGHV�DQ�DXWRPDWLF�7LPH�WR�/LYH��WLPHU�WKDW�LQKLELWV�DQ\�PRGHP�IURP�WUDQVPLWWLQJ�RU�UHFHLYLQJ�DGGLWLRQDO�GDWD�XQWLO�VXIILFLHQW�WLPH�KDV�H[SLUHG�WR�DOORZLQ�SURJUHVV�GDWD�WR�WUDYHO�WKURXJK�DOO�WKH� GLJLSHDWHUV�VSHFLILHG�LQ�WKH�8135272�ILHOG�RI�WKH�RULJLQDWLQJ�PRGHP��6LQFH�WKH�WLPH�IRUD�JLYHQ�SDFNHW�WR�WUDYHO�WKH�HQWLUH�8135272�SDWK�PD\�YDU\�GXH�WR�WKH�SUHVHQFH�RI�RWKHU�VLJQDOV�RU�QRLVH��7837,0(�LV�XVHG�WRLPSRVH�DQ�DGGLWLRQDO�GHOD\�WLPH��LI�QHHGHG��GXULQJ�ZKLFK�HDFK�PRGHP�ZLOO�EH� LQKLELWHG�IURP�GHFRGLQJ�RU�WUDQVPLWWLQJ�QHZ�GDWD�7KLV�VHWWLQJ�FDQ�EH�GHWHUPLQHG�H[SHULPHQWDOO\�� ,W� LV� LPSRUWDQW� WR�QRWH� WKDW�7837,0(�DSSOLHV� RQO\� WR� WKH�UHFHLYLQJ�PRGHPV�DQGVKRXOG� EH� VHW� WR� WKH� VDPH� YDOXH� DW� DOO� VLWHV�� ,W� LV� WKH� UHVSRQVLELOLW\� RI� WKH� KRVW� V\VWHP� WR� LQVXUH� WKDW� DGGLWLRQDO� GDWD� LV� QRWWUDQVPLWWHG�XQWLO�VXIILFLHQW�WLPH�KDV�HODSVHG�WR�DOORZ�GDWD�WR�WUDYHO�WR�WKH�ODVW�GLJLSHDWHU�DQG�WKH�UHVSRQVH��LI�DQ\��WR�WUDYHO�EDFN�WRWKH�KRVW��1RWH�WKDW�WKH�DXWRPDWLF��7LPH�WR�/LYH��WLPHU�DQG�WKH�7837,0(�WLPHU�DUH�RQO\�LQ�HIIHFW�LI�SDFNHWV�DUH�EHLQJ� GLJLSHDWHG�783�0RGH�2SHUDWLRQ
&RPPDQGV�8VHG
%DVLF�783�2SHUDWLRQ�LQYROYHV�MXVW�D�IHZ�FRPPDQGV�
0<&$//� �� 7KH� 0<&$//� FRPPDQG� GHWHUPLQHV� WKH� 02'(0� DGGUHVV�� 7KLV� PXVW� EH� HQWHUHG� DIWHU� WKH� DXWREDXG� URXWLQH� KDVGHWHFWHG�DQ�DVWHULVN��
��
7;'(/$<���7KH�7;'(/$<��7;'��FRPPDQG�GHWHUPLQHV�KRZ�ORQJ�WKH�PRGHP�ZLOO�DVVHUW�WKH�3XVK�WR��7DON�OLQH�RI�WKH�UDGLR�EHIRUHVHQGLQJ�GDWD��7KLV�WLPH�ZLOO�KDYH�WR�EH�GHWHUPLQHG�H[SHULPHQWDOO\�VLQFH�LW�ZLOO�YDU\�IURP�UDGLR�WR�UDGLR��,I�WKH�7;'�LV�VHW�WRR�VKRUW�WKH�GDWD�WUDQVPLWWHG�ZLOO�QRW�EH�UHFHLYHG�E\�RWKHU�XQLWV�LQ�WKH�V\VWHP��6HWWLQJ�7;'�WRR�ORQJ�ZLOO�UHGXFH�FKDQQHO�FDSDFLW\��127(�6LQFH�7;'�LV�XVHG�LQ�WKH�FRPSXWDWLRQ�RI�WKH�DXWRPDWLF�WLPHU�XVHG�WR�LQKLELW�WUDQVPLVVLRQ�XQWLO�D� GLJLSHDWHG�SDFNHW�KDV�KDG�WLPH�WRUHDFK�LWV�GHVWLQDWLRQ��7;'�PXVW�EH�VHW�WR�WKH�VDPH�YDOXH�LQ�DOO�PRGHPV�LQ�WKH�V\VWHP
3$&7,0(���7KH�3$&7,0(�SDUDPHWHU�GHWHUPLQHV�KRZ� ORQJ�WKH�PRGHP�ZLOO�ZDLW�DIWHU� UHFHLYLQJ�GDWD� WR�EH� WUDQVPLWWHG� IURP�WKH'7(� EHIRUH� EHJLQQLQJ� WKH� UDGLR� NH\�XS� VHTXHQFH�� 1RUPDOO\�� WKLV� SDUDPHWHU� VKRXOG� EH� VHW� WR� $)7(5� �� �����PV�� LQ� RUGHU� WRPLQLPL]H��GHDG�DLU��WLPH�RQ�WKH�V\VWHP�
3$&/(1���3$&/(1�VHWV�WKH�PD[LPXP�VL]H�RI�WKH�GDWD�SDFNHW�V���0RVW�DSSOLFDWLRQV�GR�QRW�UHTXLUH� ODUJH�DPRXQWV�RI�GDWD�WR�EHWUDQVIHUUHG�VR�WKH�GHIDXOW�YDOXH�������ZLOO�SUREDEO\�EH�VDWLVIDFWRU\��DOORZLQJ�SDFNHWV�XS�WR�����E\WHV��,I�WKH�DPRXQW�RI�GDWD�WR�EHVHQW�H[FHHGV�WKH�3$&/(1�SDUDPHWHU�VHWWLQJ��WKH�WUDQVPLVVLRQ�ZLOO�EH�FRPSRVHG�RI�PXOWLSOH�SDFNHWV�FRQWDLQLQJ�WKH�GDWD�
3(56,67�DQG�6/277,0(���7KHVH�SDUDPHWHUV�GHWHUPLQH�KRZ�DJJUHVVLYHO\�WKH�PRGHP�ZLOO�DWWHPSW�WR�DFFHVV�D�PXOWL�XVHU�FKDQQHOEDVHG�RQ�FDUULHU�GHWHFW��6HH�.3&�VHULHV�PDQXDO�IRU�D�IXOO�H[SODQDWLRQ�RI�WKHVH�SDUDPHWHUV�
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(QWHULQJ�783�0RGH
8VH�WKH�,17)$&(�FRPPDQG�WR�EHJLQ�783�RSHUDWLRQ��6HW�WKH�,17)$&(�FRPPDQG�WR�783�

�FPG�,17)$&(�783��FU!
DQG�WXUQ�WKH�XQLW�RII�DQG�WKHQ�EDFN�RQ�
([LWLQJ�783�0RGH
,I�\RX�ZDQW�WR�H[LW�WKH�783�PRGH�WR��ILQH�WXQH��SDUDPHWHU�VHWWLQJV��RU�IRU�DQ\�RWKHU�UHDVRQ���WKH�&RPPDQG�PRGH�RI�WKH�PRGHPFDQ�EH�UHJDLQHG�E\�XVLQJ�WKH�WUDQVSDUHQW�GDWD�HVFDSH�VHTXHQFH��L�H���E\�VHQGLQJ�D�VHULHV�RI�WKUHH�FRQWURO�&V��XQOHVV�D�GLIIHUHQWFRQWURO�FKDUDFWHU�IRU�&200$1'�KDV�EHHQ�GHILQHG����6HH�75$16�FRPPDQG�LQ�WKH�5HIHUHQFH�PDQXDO��
3ROO�0RGH
3ROO�0RGH�3URWRFRO�'HVFULSWLRQ
7KH� 32//�PRGH� LV� JHQHUDOO\� XVHG� LQ� V\VWHP� DSSOLFDWLRQV� WKDW� LPSOHPHQW� D� SROOHG�UHVSRQVH� SURWRFRO� EHWZHHQ� D� FHQWUDO� VLWH�&RQWURO�6LWH��DQG�RQH�RU�PRUH�UHPRWH�ORFDWLRQV��5HPRWH�6LWH���7KH�32//�PRGH�LV�VLPLODU�WR�WKH�783�PRGH�VLQFH�LW�XVHV�D�GDWDWUDQVSDUHQW�EURDGFDVW�PRGH�DQG�D�SDFNHW�SURWRFRO�ZLWK�&5&����HUURU�FKHFNLQJ� WR� LQVXUH� WKH� LQWHJULW\� RI� WKH� UHFHLYHG�GDWD��$OO$6&,,�FKDUDFWHUV��KH[����WKURXJK�))��FDQ�EH�WUDQVPLWWHG�DQG�UHFHLYHG��7KH�32//�PRGH�GLIIHUV�IURP�783�PRGH�E\�DOORZLQJ�DQDSSOLFDWLRQ� SURJUDP� WR� DGGUHVV� VSHFLILF� ORFDWLRQV� ZLWKRXW� FKDQJLQJ� DQ\� PRGHP� SDUDPHWHUV�� $OO� GDWD� VHQW� E\� WKH� DSSOLFDWLRQSURJUDP� DW� WKH� FHQWUDO� VLW�PXVW� EHJLQ� ZLWK� WKH� DGGUHVV� �32//,'�� RI� WKH� LQWHQGHG� UHPRWH�PRGHP��:KHQ� DQ\� UHPRWH�PRGHPUHFHLYHV�GDWD�IURP�WKH�UDGLR��WKH�GDWD�LV�FKHFNHG�IRU�HUURUV�DQG�WKH�UHFHLYHG�32//,'�LV�FRPSDUHG�ZLWK� LWV�RZQ�32//,'��,I�WKH\PDWFK��WKH�32//,'�LV�VWULSSHG�DQG�WKH�GDWD� WKDW�IROORZV� LV�VHQW� WR�WKH�VHULDO�SRUW��$OO�GDWD�UHFHLYHG�E\� WKH�FHQWUDO�VLWH� IURP�WKHUHPRWH�ORFDWLRQ�ZLOO�DUULYH�ZLWK�WKH�32//,'�RI�WKH�UHPRWH�VLWH�DXWRPDWLFDOO\�DWWDFKHG�WR�WKH�EHJLQQLQJ�RI�WKH�GDWD�
,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�DSSOLFDWLRQ�SURJUDP�WR������DGGUHVV�GDWD�WR�EH�VHQW�WR�WKH�UHPRWH�VLWHV������GHWHUPLQH�LI�WKH�GDWD�ZDVUHFHLYHG��DQG�����UHFRJQL]H�UHVSRQVHV�WKDW�FRQWDLQ�WKH�UHPRWH�VLWH
V�32//,'�DQG�GDWD�� 'LJLSHDWLQJ�LV�QRW�DOORZHG3ROO�0RGH�2SHUDWLRQ
&RPPDQGV�8VHG
(DFK�PRGHP�LV�VHW�XS�GLIIHUHQWO\�GHSHQGLQJ�XSRQ�ZKHWKHU�LW�LV�WR�EH�D�&RQWURO�PRGHP�RU�D�5HPRWH�PRGHP�

&RQWURO�6LWH
&RQWURO� 6LWH� &RQILJXUDWLRQ� �� 7KH� 32//,'� FRPPDQG� LQ� WKH� &RQWURO� PRGHP� PXVW� EH� VHW� WR� ����� DQG� WKH,17)$&(�FRPPDQG�PXVW�EH�VHW�WR�32//���6HH��(QWHULQJ�32//�0RGH��EHORZ��
&RQWURO�6LWH�7UDQVPLW�)RUPDW���$OO�GDWD�VHQW�WR�WKH�&RQWURO�PRGHP�YLD�WKH�56�����VHULDO�SRUW� PXVW�EHJLQ�ZLWK�D32//,'��IRXU�GLJLW�UHPRWH� DGGUHVV�EHWZHHQ������������DQG�EH�IROORZHG�LPPHGLDWHO\�E\�WKH�SROO�GDWD��7KH�GDWDVHQW�E\� WKH�DSSOLFDWLRQ� WR� WKH�&RQWURO�PRGHP�PXVW� FRQWDLQ� OHVV� WKDQ�3$&/(1�E\WHV�� ,I� WKH� SROO� GDWD� FRQWDLQVPRUH�FKDUDFWHUV�WKDQ�DOORZHG�E\�WKH�VHWWLQJ�RI�WKH�3$&/(1�FRPPDQG��WKH�GDWD�ZLOO�EH�IUDJPHQWHG�DQG�PXOWLSOHSDFNHWV�ZLOO�EH�IRUPHG�DQG�WUDQVPLWWHG�E\�WKH�PRGHP��7KHVH�DGGLWLRQDO�SDFNHWV�ZLOO�FRQWDLQ� RQO\�WKH�EDODQFH�RIWKH�GDWD�UHFHLYHG�E\� WKH�PRGHP��6LQFH� WKHVH�SDFNHWV�GR�QRW�EHJLQ�ZLWK�D�32//,'�� WKH\�ZLOO�EH� LJQRUHG�E\�DOO5HPRWH�PRGHPV�
&RQWURO�6LWH�5HFHLYH�)RUPDW� ��$OO�5HPRWH� WUDQVPLVVLRQV� UHFHLYHG�E\� WKH�&RQWURO�PRGHP�VKDOO� FRQVLVW�RI� WKH5HPRWH�32//,'�IROORZHG�LPPHGLDWHO\�E\�WKH�5HPRWH�GDWD��%RWK�32//,'�DQG�GDWD�ZLOO�EH�VHQW�WR�WKH�FRQWURO�'7(YLD�WKH�56�����SRUW�
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5HPRWH�6LWH
5HPRWH�6LWH�&RQILJXUDWLRQ� ��7KH�32//,'�FRPPDQG�LQ�HDFK�RI�WKH�5HPRWH�PRGHPV�PXVW�EH�VHW�WR�D�GLIIHUHQWQXPEHU�EHWZHHQ������DQG�������7KLV�DVVXUHV�WKDW�GDWD�LV�UHFHLYHG�E\�MXVW�RQH�UHPRWH�GHYLFH�
7KH�,17)$&(�FRPPDQG�LQ�HDFK�PRGHP�PXVW�EH�VHW�WR�32//���6HH��(QWHULQJ�32//�0RGH��EHORZ��
5HPRWH�6LWH�7UDQVPLW�)RUPDW� ��5HPRWH�VLWHV�JHQHUDOO\�GR�QRW�KDYH�PXFK�FRPSXWLQJ�FDSDFLW\����7KHUHIRUH��WKHWUDQVPLWWHG�IRUPDW�RI�WKH�GDWD�LV��RI�QHFHVVLW\��VWUDLJKWIRUZDUG��$OO�GDWD� UHFHOYHG�YLD�WKH�VHULDO�SRUW�ZLOO�EH�IRUPHGLQWR�SDFNHWV�DQG�WUDQVPLWWHG�ZLWK�WKH�DGGUHVV��32//,'��DWWDFKHG�WR�WKH�EHJLQQLQJ�RI�HDFK�GDWD�SDFNHW�
5HPRWH�6LWH�5HFHLYH�)RUPDW���$OO�GDWD�UHFHLYHG�E\�WKH�5HPRWH�YLD�WKH�UDGLR�LV�ILUVW�H[DPLQHG�IRU�HUURUV�XVLQJ�D&5&����HUURU�FKHFNLQJ�DOJRULWKP��'DWD�SDFNHWV�WKDW�FRQWDLQ�HUURUV�DUH�GLVFDUGHG��,I�WKH�GDWD�FRQWDLQV�QR�HUURUV��LWLV� WKHQ�FKHFNHG� IRU�D�PDWFK�RI� WKH� UHFHLYHG�32//,'�DQG� LWV�RZQ�32//,'�� ,I� WKHUH� LV�QRW�D�PDWFK�� WKH�GDWD� LVGLVFDUGHG��,I� WKHUH� LV�D�PDWFK��WKH�32//,'�LV�VWULSSHG�DQG�WKH�UDZ�GDWD� LV�SDVVHG�WR� WKH�56�����VHULDO�SRUW� IRUSURFHVVLQJ��7KH� UHFHLYHG�GDWD� IRUPDW�ZLOO� EH� H[DFWO\� WKH� VDPH�DV� WKH� GDWD� VHQW� WR� WKH�&RQWURO�0RGHP�E\� WKHDSSOLFDWLRQ�SURJUDP�
7KH�&2102'(�SDUDPHWHU�DIIHFWV�ZKHQ�GDWD�ZLOO�EH�VHQW�LQ�3ROO�0RGH�
,I�&2102'(�LV�VHW�WR�&21<(56��GHIDXOW���GDWD�ZLOO�EH�WUDQVPLWWHG�ZKHQ�DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�LV�PHW�

��� 7KH�6(1'3$&�FKDUDFWHU�LV�UHFHLYHG�E\�WKH�PRGHP��7KH�GHIDXOW�6(1'3$&�FKDUDFWHU�LV�D�FDUULDJH�UHWXUQDQG�FDQ�EH�FKDQJHG� WR�VXLW�DQ�H[LVWLQJ�DSSOLFDWLRQ��7KH�6(1'3$&�FKDUDFWHU�FDQ�EH�HLWKHU�VWULSSHG�RUDSSHQGHG�WR�WKH�GDWD�E\�VHWWLQJ�WKH�&5�FRPPDQG�21�WR�DSSHQG��RU�2))�WR�VWULS�
��� 3$&/(1� LV� H[FHHGHG�� &$87,21�� 0$67(5� �&RQWURO� 6LWH�� RSHUDWLRQ� ZLOO� EH� XQXVDEOH� LI� 3$&/(1LVH[FHHGHG�VLQFH�HDFK�SDFNHW�RI�GDWD�VHQW�0867�EHJLQ�ZLWK�D�6ODYH��5HPRWH�6LWH��32//,'�������������5HPRWH�WUDQVPLVVLRQ�PD\�H[FHHG�WKH�VHWWLQJ�RI�3$&/(1�VLQFH�HDFK�SDFNHW�WUDQVPLWWHG�IURP�WKH�5HPRWHZLOO�FRQWDLQ�WKH�SURSHU�32//,'��,I�IUDJPHQWDWLRQ�RI�GDWD�RFFXUV��WKH�DSSOLFDWLRQ�SURJUDP�LV�UHVSRQVLEOH�IRUUHFRQVWUXFWLQJ�WKH�GDWD��3$&/(1�GHWHUPLQHV�WKH� PD[LPXP�VL]H�RI�GDWD�SDFNHWV��GHIDXOW�����FKDUDFWHUV��1RUPDOO\��WKH�DPRXQW�RI�GDWD�WR�EH�WUDQVPLWWHG�ZLOO�EH�FRQVLGHUDEO\�OHVV�WKDQ�WKLV�
��� &3$&7,0(�LV�RQ�DQG�3$&7,0(�H[SLUHV��,I�&3$&7,0(�LV�21��GDWD�ZLOO�EH�SHULRGLFDOO\�WUDQVPLWWHG�EDVHGRQ�3$&7,0(�WLPHRXW�

,I�&2102'(�LV�VHW�WR�75$16��GDWD�ZLOO�EH�WUDQVPLWWHG�ZKHQ�
��� 3$&/(1�LV�H[FHHGHG��RU
��� 3$&7,0(�H[SLUHV�

6XJJHVWHG�6HWWLQJV
8VXDOO\�� WKH� &2102'(FRPPDQG� LV� VHW� WR� 75$16� DQG� WKH� 3$&7,0(� FRPPDQG� LV� VHW� WR� $)7(5� ��� 7KH&2102'(�75$16�FRPPDQG�PDNHV�WKH�PRGHP�GDWD�WUDQVSDUHQW�WR�WKH�5HPRWH�GHYLFH��7KH�3$&7,0(�$)7(5��FRPPDQG�DOORZV�WKH�PRGHP�WR�WUDQVPLW�WKH�GDWD�UHFHLYHG�YLD�WKH�VHULDO�SRUW�ZLWK�DV�OLWWOH�GHOD\�DV�SRVVLEOH��7KLVVSHHGV�XS�WKH�UHVSRQVH�WLPH�RI�WKH�V\VWHP�E\�UHGXFLQJ��GHDG�DLU��WLPH�
,W�LV�DOVR�UHFRPPHQGHG�WR�VHW�WKH�3$&/(1�FRPPDQG�WR�]HUR��7KLV�DOORZV�WKH�PRGHP�WR�VHQG�D�VLQJOH�SDFNHW�RIGDWD�WR�WKH�UDGLR�RI�DQ\�VL]H�EHWZHHQ���DQG�WKH�PD[LPXP�RI�����FKDUDFWHUV��,I�WKH�UHVSRQVH�GDWD�IURP�WKH�UHPRWHFRQWDLQV�PRUH�FKDUDFWHUV�WKDQ�WKH�3$&/(1�FRPPDQG�DOORZV��WKH�GDWD�ZLOO�EH�WUDQVPLWWHG�LQ�PXOWLSOH�SDFNHWV�ZLWKWKH� 5HPRWH� 32//,'� DXWRPDWLFDOO\� DWWDFKHG� WR� WKH� EHJLQQLQJ� FIHDFK� GDWD� SDFNHW�� ,Q� VXFK� D� FDVH�� LW� LV� WKHUHVSRQVLELOLW\�RI�WKH�&RQWURO�$SSOLFDWLRQ�3URJUDP�WR�UHDVVHPEOH�WKH�GDWD�
&$87,21��$OORZLQJ�WKH�&RQWURO�6LWH�DSSOLFDWLRQ�WR�VHQG�PRUH�GDWD�WKDQ�WKDW�SHUPLWWHG�E\�WKH�3$&/(1�FRPPDQGLV� WKH�PRVW�FRPPRQ�FDXVH�RI� IDLOXUH�XVLQJ� WKH�32//�PRGH��%(�$%62/87(/<�685(�7+$7�&21752/�6,7(75$160,66,216�1(9(5�(;&(('�7+(�3$&/(1�/,0,7�
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(QWHULQJ�32//�0RGH
:KHQ�\RX�KDYH�HQWHUHG�WKH�32//,'�RI�WKH�XQLW�DQG�PDGH�DQ\�GHVLUHG�FKDQJHV�IURP�WKH�GHIDXOW�VHWWLQJV�LQ�WKH�SDUDPHWHUV��XVHWKH�,17)$&(�FRPPDQG�WR�EHJLQ�32//�RSHUDWLRQ��6HW�WKH�,17)$&(�FRPPDQG�WR�32//�

FPG�,17)$&(�32//��FU!
DQG�WXUQ�WKH�XQLW�RII�DQG�WKHQ�EDFN�RQ�
([LWLQJ�32//�0RGH
,I�\RX�ZDQW�WR�H[LW�32//�PRGH�WR��ILQH�WXQH��SDUDPHWHU�VHWWLQJV��RU�IRU�DQ\�RWKHU�UHDVRQV���WKH�FRPPDQG�PRGH�RI�WKH�PRGHP�FDQEH�UHJDLQHG�DV�IROORZV�

,I�&2102'(� �&219
(QWHU������48,7�FU!��127(��0867�%(�,1�833(5�&$6(�

,I�&2102'(� �75$16
8VH� WKH� WUDQVSDUHQW� GDWD� HVFDSH� VHTXHQFH�� L�H��� VHQG� D� VHULHV� RI� WKUHH� FRQWURO�&V� �XQOHVV� D� GLIIHUHQW� FRQWUROFKDUDFWHU�KDV�EHHQ�GHILQHG����6HH�75$16�FRPPDQG�LQ�WKH�5HIHUHQFH�0DQXDO��/LQH�6XEVWLWXWLRQ��/,1(�68%��0RGH

/,1(�68%�0RGH�3URWRFRO�'HVFULSWLRQ
7KH� /68%�PRGH� RI� RSHUDWLRQ� SURYLGHV� D�PHWKRG� RI� WUDQVPLWWLQJ�DQG� UHFHLYLQJ� UDZ� $6&,,� GDWD� YLD� D� UDGLR�� 'DWD� LV� VHQW� DQGUHFHLYHG� LQ� D� WRWDOO\� WUDQVSDUHQW� IDVKLRQ�� DOORZLQJ� DOO� $6&,,� FKDUDFWHUV� WR� EH� XWLOL]HG� �KH[� ��� WKURXJK� KH[� ))��� 7KHUH� LV� QRDGGUHVVLQJ��HUURU�GHWHFWLRQ�RU�DXWRPDWLF�UHWUDQVPLVVLRQ�RI�WKH�GDWD��:KHQ�WKH�UHFHLYLQJ�PRGHP�GHWHFWV�WKH�SURSHU�6WDUW�RI�'DWDVHTXHQFH�JHQHUDWHG�E\�WKH�WUDQVPLWWLQJ�PRGHP�� LW�ZLOO�RXWSXW�WKH�GDWD�WKDW� IROORZV� WR� LWV��VHULDO�SRUW��$W� WKH�HQG�RI� WKH�UHFHLYHGGDWD�WKHUH�LV�DQ�(QG�RI�'DWD�VHTXHQFH�WKDW�SHUPLWV�WKH�UHFHLYLQJ�PRGHP�WR�UHFRJQL]H�WKH�HQG�RI�WKH�GDWD�DQG�TXLW�WUDQVODWLQJ�WKHUHFHLYHU�DXGLR��7KLV�DOORZV�WKH�PRGHPV�WR�RSHUDWH�ZLWK�RSHQ�VTXHOFK�DXGLR�IURP�WKH�UDGLRV��6LQFH�WKH�SURWRFRO�FRQVWLWXWHV�D�YHU\VPDOO�SRUWLRQ�RI�WKH�WUDQVPLVVLRQ��WKH�HIIHFWLYH�GDWD�WKURXJKSXW�LV�YHU\�QHDUO\�WKDW�RI�WKH�UDGLR�EDXG�UDWH��+%$8'��/68%�0RGH�2SHUDWLRQ
&RPPDQGV�8VHG
7;'(/$<���7KH�7;'(/$<��7;'��FRPPDQG�GHWHUPLQHV�KRZ�ORQJ�WKH�PRGHP�PXVW�NH\�WKH�3XVK�WR�7DON�OLQH�RI�WKH�UDGLR�EHIRUHVHQGLQJ�GDWD��7KLV�WLPH�ZLOO�KDYH�WR�EH�GHWHUPLQHG�H[SHULPHQWDOO\�VLQFH�LW�ZLOO�YDU\�IURP�UDGLR�WR�UDGLR��,I�WKH�7;'�LV�VHW�WRR�VKRUW�WKH� GDWD� WUDQVPLWWHG�ZLOO� EH� JDUEOHG� DQG� QRW� UHFHLYHG� E\� RWKHU� XQLWV� LQ� WKH� V\VWHP��6HWWLQJ� 7;'� WRR� ORQJ� ZLOO� UHGXFH� FKDQQHOFDSDFLW\�
3$&7,0(���7KH�3$&7,0(�SDUDPHWHU�GHWHUPLQHV�KRZ� ORQJ�WKH�PRGHP�ZLOO�ZDLW�DIWHU� UHFHLYLQJ�GDWD� WR�EH� WUDQVPLWWHG� IURP�WKH'7(�EHIRUH� EHJLQQLQJ� WKH� UDGLR� NH\�XS� VHTXHQFH�� 1RUPDOO\�� WKLV� SDUDPHWHU� VKRXOG� EH� VHW� WR� $)7(5� �� �����PV��� LQ� RUGHU� WRPLQLPL]H��GHDG�DLU��WLPH�RQ�WKH�V\VWHP�
3(56,67�DQG�6/277,0(���7KHVH�SDUDPHWHUV�GHWHUPLQH�KRZ�DJJUHVVLYHO\�WKH�PRGHP�ZLOO�DWWHPSW�WR�DFFHVV�D�PXOWL�XVHU�FKDQQHOEDVHG�RQ�FDUULHU�GHWHFW��6HH�.3&�VHULHV�PDQXDO�IRU�D�IXOO�H[SODQDWLRQ�RI�WKHVH�SDUDPHWHUV�
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(QWHULQJ�/68%�0RGH
:KHQ�\RX�KDYH�PDGH�DQ\�GHVLUHG�FKDQJHV�IURP�WKH�GHIDXOW�VHWWLQJV�IRU� WKH�DERYH�SDUDPHWHUV��XVH�WKH�,17)$&(�FRPPDQG�WREHJLQ�/68%�RSHUDWLRQ��6HW�WKH�,17)$&(�FRPPDQG�WR�/,1(68%�

FPG�,17)$&(�/,1(68%��FU!
DQG�WXUQ�WKH�XQLW�RII�DQG�WKHQ�EDFN�RQ��%H�DZDUH�WKDW�WKHUH�LV� QR�GDWD�IORZ�FRQWURO�
([LWLQJ�/68%�0RGH
,I�\RX�ZDQW�WR�H[LW�/68%�PRGH�WR��ILQH�WXQH��SDUDPHWHU�VHWWLQJV��RU�IRU�DQ\�RWKHU�UHDVRQ���WKH�&RPPDQG�PRGH�RI�WKH�PRGHP�FDQEH� UHJDLQHG� E\� XVLQJ� WKH� WUDQVSDUHQW� GDWD� HVFDSH� VHTXHQFH�� L�H��� E\� VHQGLQJ� D� VHULHV� RI� WKUHH� FRQWURO�&V� �XQOHVV� D� GLIIHUHQWFRQWURO�FKDUDFWHU�KDV�EHHQ�GHILQHG����6HH�75$16�FRPPDQG�LQ�WKH�5HIHUHQFH�0DQXDO��
0RGHP�0RGH
0RGHP�0RGH�3URWRFRO�'HVFULSWLRQ
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�ZKHQ�WKH�02'(0�PRGH�LV�XVHG��WKH�PRGHP�LV�DFWLQJ�DV�D�SXUH�PRGXODWRU�GHPRGXODWRU�DQG�XVHV�WKH576�DQG�&76�OLQHV�RI�WKH�VHULDO�SRUW�WR�FRQWURO�WUDQVPLVVLRQ�RI�WKH�GDWD��7KHUH�LV� QR�DGGUHVVLQJ��HUURU�FRUUHFWLRQ��HUURU�GHWHFWLRQ�RU�IORZ�FRQWURO�RI� WKH�GDWD�DV� LW�XV�WUDQVPLWWHG�RU�UHFHLYHG��7KH�DXGLR�WRQHV�JHQHUDWHG�DQG�UHFHLYHG�E\� WKH�PRGHP�ZLOO�GLUHFWO\PLPLF�WKH�GDWD�LQ�FRPSRVLWLRQ�DQG�VSHHG��%HFDXVH�RI�WKLV��LW�LV�HVVHQWLDO�WKDW�DOO�'DWD�7HUPLQDO�(TXLSPHQW��'7(��DVVRFLDWHG�ZLWKWKLV�PRGH�KDYH�LGHQWLFDO�VHULDO�SRUW�SDUDPHWHUV�LQ�XVH�

(;$03/(�������EDXG��1R�SDULW\����GDWD�ELWV����VWRS�ELW
0RGHP�0RGH�2SHUDWLRQ
&RPPDQGV�8VHG
7KH�7;'(/$<��7;'��FRPPDQG�VHWV�WKH�SDUDPHWHU�WR�FRQWURO�WKH�WLPH�QHFHVVDU\��LQ����PV�VWHSV��IRU�WKH�WUDQVPLWWHU�WR�EH�NH\HGSULRU�WR�WUDQVPLWWLQJ�GDWD�WRQHV��7;'�LV�WKH�RQO\�FRPPDQG�LQ�WKH�PDQXDO�WKDW�DIIHFWV�WKH�02'(0�PRGH�RI�RSHUDWLRQ��7KLV�WLPLQJLQWHUYDO�FDQ�EH�DGMXVWHG�WR�VXLW�D�SDUWLFXODU�UDGLR�E\�FKDQJLQJ�WKH�YDOXH�RI�WKH�7;'�SDUDPHWHU�



�

(QWHULQJ�02'(0�0RGH
:KHQ�\RX�KDYH�VHW�WKH�7;'�SDUDPHWHU�DV�GHVLUHG��XVH�WKH�,17)$&(�FRPPDQG�WR�EHJLQ�02'(0�RSHUDWLRQ��6HW�WKH�,17)$&(FRPPDQG�WR�02'(0�

FPG�,17�02'(0��FU!
7XUQ�WKH�XQLW�2))�DQG�WKHQ�EDFN�21�ZLWK�576�KHOG�ORZ�
7KH�LGOH�VWDWH�RI�WKH�&76�DQG�576�OLQHV�EHWZHHQ�WKH�'7(�DQG�WKH�PRGHP�LV�QRUPDOO\�ORZ��QHJDWLYH�YROWDJH���:KHQ�WKH�576�OLQHLV�DVVHUWHG�E\�WKH�'7(��WKH�PRGHP�ZLOO�LPPHGLDWHO\�NH\�WKH�WUDQVPLWWHU��VHQGLQJ�D��0DUN�+ROG��WRQH�DQG�UHWXUQ�&76�WR�WKH�'7(DIWHU�WKH�7;'(/$<��7;'��WLPH�SHULRG�KDV�H[SLUHG��7KH�UHWXUQ�RI�&76�LQGLFDWHV�WR�WKH�'7(�WKDW�WKH�UDGLR�LV�WUDQVPLWWLQJ�DQG�WKDWWKH�PRGHP�LV�UHDG\�WR�DFFHSW�GDWD�YLD�WKH�VHULDO�SRUW�DW�DQ\�VSHHG�XS�WR������EDXG��5HOHDVLQJ�WKH�576�VLJQDO�IURP�WKH�'7(�WRWKH�PRGHP�ZLOO�FDXVH�WKH�PRGHP�WR�UHOHDVH�WKH�3XVK�7R�7DON�OLQH�WR�WKH�UDGLR�DQG�GURS�WKH�&76�WR�WKH�'7(�
([LWLQJ�02'(0�0RGH
6LQFH�DOO�GDWD�DSSHDULQJ�RQ� WKH�VHULDO� LQSXW� WR� WKH�PRGHP� LV� UHJDUGHG�DV�GDWD� WR�EH�VHQW�� WKH�&RPPDQG�PRGH�RI� WKH�PRGHPFDQQRW�EH�UHJDLQHG�E\�XVLQJ�WKH�WUDQVSDUHQW�GDWD�HVFDSH�VHTXHQFH��L�H���E\�VHQGLQJ�D�VHULHV�RI�WKUHH�FRQWURO�&V�DV�GHVFULEHG�LQWKH�75$16�FRPPDQG�LQ�WKH�5HIHUHQFH�PDQXDO��,I�\RX�ZLVK�WR�H[LW�02'(0�PRGH�WR�FKDQJH�WKH�7;'�SDUDPHWHU��RU�IRU�DQ\�RWKHUUHDVRQ���KROGLQJ�WKH�576�OLQH�KLJK�GXULQJ�SRZHU�XS�ZLOO�UHVWRUH�WKH�XQLW�WR�WKH�&RPPDQG�PRGH�
.:0�&RPPDQGV
7KLV� VHFWLRQ� FRQWDLQV� RQO\� WKRVH� FRPPDQGV�ZKLFK� KDYH� EHHQ� DGGHG� RU�PRGLILHG� IRU� XVH� ZLWK� WKH� .:0������ 3OXV�� $OO� RWKHUFRPPDQGV�DUH�IRXQG�LQ�WKH�FRPPDQG�VHFWLRQ�LQ�WKH�.3&���3OXV�5HIHUHQFH�PDQXDO�RU�DGGHQGD�$GGHG�&RPPDQGV

32OOLG�����������^GHIDXOW�����`
3ROOLG�LV�XVHG�ZLWK�WKH�3ROO�0RGH��7KH�IRXU�GLJLW�32//,'�GHWHUPLQHV�LI�WKH�PRGHP�LV�D�&RQWURO�RU�D�5HPRWH�PRGHP��,I�WKHPRGHP�LV�D�5HPRWH��32//,'�DOVR�VHWV�WKH�5HPRWH�DGGUHVV��,I�32//,'�LV�HTXDO�WR�������WKH�PRGHP�LV�D�&RQWURO�0RGHP�,I�32//,'�LV������WR�������WKH�PRGHP�LV�D�5HPRWH�0RGHP�
78SWLPH�Q��Q� ����������^GHIDXOW��`
7837,0(�LV�XVHG�RQO\�LQ�783�PRGH�DQG�LPSRVHV�DQ�DGGLWLRQDO�WLPH�WR�OLYH��LQ�����PV�LQFUHPHQWV��IRU� GLJLSHDWHG�SDFNHWV�0RGLILHG�&RPPDQGV
,1WIDFH�7HUPLQDO�_�.,66�_�;.,66�_�+267�_�*36�_�/,1(68%�_�02'(0�_�783�_�32//������^GHIDXOW�7(50,1$/`
7KH�783��32//��/,1(68%��/68%���DQG�02'(0�PRGHV�KDYH�EHHQ�DGGHG�WR�WKH�,17)$&(�FRPPDQG�IRU�WKH�.:0�����3OXV��1(:86(5�KDV�EHHQ�GHOHWHG�IURP�WKH�.:0�ILUPZDUH�
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