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�� )LJ����$QQRWDWLRQ�FRQFHSW�IRU�VLPXODWLRQ�PRGHOV��� )LJ����$QQRWDWLRQ�FRQFHSW�IRU�VLPXODWLRQ�VFHQDULRV��7KH� RWKHU�ZD\� LV� WR� HQULFK� WKH� VLPXODWLRQ�PRGHO� DW� WKH� OHYHO� RI� FRPSOHWH�PRGHOV� DQG� WKHLU�XVDJH��7KH�WRRO�FDOOHG�&ORFNZRUN�6FHQDULR�HQDEOHV�WR�FUHDWH�QHZ�HOHPHQWV�FDOOHG�ÃVFHQDULRµ�FRQQHFWLQJ� VHYHUDO� FRPSXWDWLRQDO� VFULSWV� RI� 0$7/$%� XVHG� ZLWKLQ� VLPXODWLRQ� UXQV� ����� ,W�GLUHFWO\�FRUUHVSRQGV�WR�WKH�VFHQDULR�FRQFHSW�RI�)LJ�����,W�FRQVLVWV�RI�VHYHUDO�ILOHV��,W�LV�XVXDOO\�D�ILOH�GHVFULELQJ�WKH�LQLWLDO�SDUDPHWHUV�DQG�FRPSXWDWLRQ�RI�RWKHU�PRGHO�SDUDPHWHUV��D�ILOH�ZLWK�WKH�SDUWLFXODU� VLPXODWLRQ�PRGHO� DQG� D� ILOH�GHVFULELQJ� WKH� HYDOXDWLRQ�RI� UHVXOWV�RI� VLPXODWLRQ�UXQ��$JDLQ�WKH�VFHQDULR�HOHPHQWV�LQFOXGH�QRW�RQO\�WKH�OLQNV�WR�WKH�PHQWLRQHG�ILOHV�EXW�DOVR�WKH�WH[WXDO� LQIRUPDWLRQ�UHODWHG� WR� WKH�JURXS�RI� OLQNHG�HOHPHQWV� �)LJ������&XUUHQWO\� LW� LV� MXVW�SXUH�WH[WXDO� LQIRUPDWLRQ�� ODWHU� RQ� WKLV� WH[W� FDQ� EH�PRUH� VWUXFWXUHG�ZLWK� IRUPDO� GHVFULSWLRQV� OLNH�HTXDWLRQV��ILJXUHV��ZHE�DGGUHVVHV��NH\ZRUGV��RQWRORJ\�HWF���,PSOHPHQWDWLRQ�'LVFXVVHG� PHWKRGRORJ\� KDV� EHHQ� LPSOHPHQWHG� ZLWKLQ� 0$7/$%�6,08/,1.� HQYLURQPHQW�ZLWK�QDPH�&/2&.:25.�7RROV�DV�0$7/$%�6,08/,1.�KDV�SURYHG� WR�EH�YHU\�SRZHUIXO�DQG� HIILFLHQW� WRRO� IRU� 'HVLJQ�E\�VLPXODWLRQ� PHWKRGRORJ\� XVHG� LQ� SURMHFWV� ZLWKLQ� RXU�0HFKDWURQLF�ODE��)XUWKHUPRUH��WKHUH�DUH�RWKHU�QLFH�IHDWXUHV�OLNH�REMHFW�VXSSRUW��*8,�GHYHORSPHQW�VXSSRUW�DQG�JHQHUDOO\� RSHQ� DUFKLWHFWXUH�� ZKLFK� LQIOXHQFHG� WKH� GHFLVLRQ� WR� XVH� 0$7/$%�6,08/,1.�HQYLURQPHQW�DV�D�SODWIRUP�IRU�PHWKRGRORJ\�HYDOXDWLRQ��0$7/$%�6,08/,1.�DOVR�SURYLGHV�



VRPH�EDVLF� WRROV� IRU�PRGHO� DQQRWDWLRQV��7KHVH� IHDWXUHV� DUH� LQWHJUDWHG�ZLWK�&/2&.:25.�7RROV�� 7KH� LQWHQWLRQ� RI� DXWKRUV� LV� WR�PDNH� XVH� DOO� WKH� H[LVWLQJ�0$7/$%� DQG� 6,08/,1.�IXQFWLRQV� DQG� FDSDELOLWLHV� IRU� FDSWXULQJ� RI� HQULFKLQJ� LQIRUPDWLRQ� DERXW� WKH� SURMHFW� RU�VLPXODWLRQ�PRGHO��)RU�H[DPSOH��&/2&.:25.�7RROV�FRRSHUDWH�ZLWK�KHOS�WH[WV�LQ�P�ILOHV�RU�ZLWK�6,08/,1.�PRGHO�DQQRWDWLRQ��ZKLFK�LV�DFFHVVLEOH�WKURXJK�ERWK�6,08/,1.�PHQX�DQG�&/2&.:25.�(QULFK�7RRO��7KH� WRROV�VXSSRUW�ZRUN�RI�0$7/$%�RU�6,08/,1.�XVHU�DQG�UHTXLUH� PLQLPXP� DPRXQW� RI� DGGLWLRQDO� NQRZOHGJH�� WUDLQLQJ� RU� H[WHQVLYH� DGGLWLRQDO� HIIRUW�GXULQJ�6,08/,1.�PRGHO�GHYHORSPHQW�RU�0$7/$%�SURJUDPPLQJ��*UDSKLFDO�LQWHUIDFH�ZLWK�VPDUW�EDFNJURXQG�LV�DOZD\V�DYDLODEOH�WR�KHOS�FDSWXUH�DQG�FODVVLI\�HQULFKLQJ�LQIRUPDWLRQ��7KH� FRUH� RI� &/2&.:25.� WRROV� LV� FRQFHQWUDWHG� LQWR� WZR� PDLQ� *8,� ZLQGRZV��&/2&.:25.� (QULFK� 7RRO� IRU� 6,08/,1.� DQG� &/2&.:25.� 6FHQDULR� 7RRO� IRU�0$7/$%��7\SLFDO�GLVSOD\�FRQILJXUDWLRQ�LV�VKRZQ�RQ�WKH�ILJXUH�)LJ�����&/2&.:25.� 6FHQDULR� 7RRO� HQDEOHV� JDWKHULQJ� DQG� YLHZLQJ� HQULFKLQJ� LQIRUPDWLRQ� DERXW�0$7/$%�SURMHFWV�DQG�WKHLU�HQWLWLHV�� L�H��P�ILOHV��PGO�ILOHV��PDW�ILOHV��DQG�RWKHU�ILOHV�� ,W�DOVR�HQDEOHV� WR� WUDFN�� ZKLFK� HQWLWLHV� �ILOHV�� EHORQJ� WR� WKH� SURMHFW�� $Q\� ILOH� FDQ� EH� HYHQWXDOO\�LQFOXGHG�LQWR�VFHQDULR��+RZHYHU��&/2&.:25.�6FHQDULR�7RRO�*8,��VHH�ULJKW�VLGH�RI�)LJ�����LV� SULPDULO\� EXLOW� WR� VXSSRUW� LQIRUPDWLRQ� HQULFKLQJ� RI� 0$7/$%�6,08/,1.� HQWLWLHV�ILOHV��ZKLFK�FDQ�EH�GLUHFWO\�RSHQHG�RU�HGLWHG�ZLWK�0$7/$%�PHDQV��7KHUH�LV�RQH�XQLTXH�HQWLW\��DXWRPDWLFDOO\�LQFOXGHG�GXULQJ�VFHQDULR�FUHDWLRQ�SURFHGXUH�FDOOHG��0DLQ�6FHQDULR�(QWLW\���,W�VHUYHV�IRU�JOREDO�DQQRWDWLRQ�RI�WKH�VFHQDULR��,I�WKH�HQWLW\�LV�P�ILOH��LW�FRQWDLQV�KHOS�WH[W��ZKLFK�LV�GLVSOD\HG�LQ�0$7/$%�FRPPDQG�ZLQGRZ�
E\�FRPPDQG�KHOS��P�ILOH�QDPH!��7KLV�LQ�IDFW�FRPPHQWHG�WH[W��OLQHV�EHJLQ�ZLWK���VLJQ��LQ�WKH�EHJLQQLQJ�RI�P�ILOH��$V�&/2&.:25.�6FHQDULR�7RRO�PDLQWDLQV�WLJKW�LQWHJUDWLRQ�ZLWK�0$7/$%�DQQRWDWLRQ�DQG�GRFXPHQWDWLRQ�PHDQV��KHOS�WH[W�RI�P�ILOH� LV�GLVSOD\HG�LQ�WKH�*8,�ZLQGRZ�SDUW��0$7/$%�KHOS�RI�(QWLW\��P�ILOH����&/2&.:25.� (QULFK� 7RRO� VXSSRUWV� HQULFKLQJ� RI� 6,08/,1.� VLPXODWLRQ� PRGHOV� GXULQJ�PRGHO�FUHDWLRQ��GHYHORSPHQW�DQG�PDLQWHQDQFH�E\�SURYLGLQJ�PHDQV�WR�FDSWXUH��VDYHG�DQG�ODWHU�UHWULHYH� DQG� PRGLI\� DQQRWDWLRQV� DERXW� HQWLWLHV� GHVFULEHG� EHORZ�� $QQRWDWHG� HQWLWLHV� FDQ� EH�ZKROH� 6,08/,1.� PRGHO�� 6,08/,1.� EORFN�� 6,08/,1.� VXEV\VWHP� �ZKLFK� LV� LQ� IDFW� D�QHZO\� FUHDWHG� 6,08/,1.� EORFN�� DQG� &RQWH[W�� QHZ� HQWLW\� LQWURGXFHG� E\� &/2&.:25.�*URXS��ZKLFK�HQDEOHV�WR�DQQRWDWHG�VHYHUDO�UHODWHG�EORFNV�DW�RQFH���

��)LJ����7\SLFDO�FRQILJXUDWLRQ�RI�VFUHHQ�ZKLOH�XVLQJ�&/2&.:25.�7RROV�



�7KH�*8,�RI�WKH�WRRO�EDVLFDOO\�UHDFWV�WR�WKH�PRWLRQ�RI�PRXVH�SRLQWHU�DERYH�WKH�ZLQGRZ��$W�WKDW�HYHQW�V\VWHP�FKHFNV�ZKLFK�6,08/,1.�EORFN�LV�FKRVHQ��,I�GLIIHUHQW�EORFN�LV�VHOHFWHG�WKDQ�DW�
WKH�ODVW�FKHFN��WKH�GDWD�IURP�*8,�ILHOGV�DUH�VDYHG�LQWR��HQU�GDWDEDVH�DQG�GDWD�EHORQJLQJ�WR�WKH� FXUUHQWO\� VHOHFWHG� EORFN� DUH� UHWULHYHG� IURP� WKH� GDWDEDVH� DQG� GLVSOD\HG� IRU� YLHZLQJ� DQG�HGLWLQJ�� (DFK� HQWLW\� LQ� WKH� &/2&.:25.�(QULFK� 7RRO� LV� DOVR� 6,08/,1.� EORFN� LQ� VRPH�VHQVH�� ,W� LV� LGHQWLILHG� E\� WKH� QDPH� RI� WKH� EORFN�� ZKLFK� LV� DOZD\V� XQLTXH� ZLWKLQ� RQH�6,08/,1.�PRGHO��$OWKRXJK� LW� LV� HQVXUHG� E\� 6,08/,1.�� LW�PRUH� XVHIXO� WR� DVVLJQ� EORFNV�RZQ��PRGHO�UHODWHG�DQG�PHDQLQJIXO�QDPHV��
7KH� 6,08/,1.�0RGHO� *OREDO� $QQRWDWLRQ�� ,QIRUPDWLRQ� HQWHUHG� KHUH� LV� FRQVLGHUHG� DV� WKH�$QQRWDWLRQ�RI�ZKROH�6,08/,1.�PRGHO�HQWLW\� LQ�WKH�WHUPV�RI�&/2&.:25.�(QULFK�7RRO��7KXV�FRPPHQWV�DERXW�SXUSRVH�RI�WKH�6,08/,1.�PRGHO��LWV�UHODWLRQ�WR�SURMHFWV��JURXSV�DQG�VR� RQ� DUH� H[SHFWHG� WR� EH� ZULWWHQ� KHUH�� 7KH� WH[W� HQWHUHG� KHUH� LV� DYDLODEOH� �IRU� YLHZLQJ� RU�HGLWLQJ��ERWK�WKURXJK�6,08/,1.�PHQX��)LOH�0RGHO�3URSHUWLHV��DQG�WKURXJK�&/2&.:25.�
(QULFK�7RRO��ZKHQ�QR�6,08/,1.�EORFN�LV�VHOHFWHG���,W�LV�VDYHG�DOVR�ZLWKLQ��PGO�PRGHO�ILOH��
%ORFN� $QQRWDWLRQV�� %ORFN� �H�J�� PXOWLSOLFDWLRQ�� LQWHJUDWRU�� VXP� HWF��� LV� EDVLF� ZDOO� VWRQH� RI�6,08/,1.� VLPXODWLRQ� PRGHOV�� +RZHYHU�� YHU\� RIWHQ� DOVR� WKLV� VPDOO� PRGHO� XQLW� KDV� YHU\�LPSRUWDQW�PHDQLQJ�DQG�QHHGV�ZLGHU�GHVFULSWLRQ�DQQRWDWLRQ��IRU�H[DPSOH�� WKH�&RQVWDQW�EORFN�FDQ�PHDQ�D�YHORFLW\�RI� JRLQJ� FDU� DQG� WKXV� UDQJH� FDQ�EH�EHWZHHQ���±�����NP�SHU�KRXU�� WKH�PRGHO� GRHV� QRW� FRQVLGHU� QHJDWLYH� FRQWDFW� IRUFH� HWF���� 7KH� VXEV\VWHPV� DUH� DOVR� EORFNV��DOWKRXJK�WKH\�FRQWDLQ�RIWHQ�FRPSOLFDWHG�VWUXFWXUHV�DQG�WKH�UHODWHG�DQQRWDWLRQ�LV�D�FRPPHQW�RI�ODUJH�SDUW�RI�6,08/$7,21�PRGHO��

� ��� �)LJXUH���&RQWH[W�HQWLW\��EORFN�RI�W\SH�&RQWH[W�DQG�(QULFK7RRO�ZLQGRZ�ZLWK�&RQWH[W�HQDEOHG��
�

&RQWH[W� $QQRWDWLRQ�� &RQWH[W� HQWLW\� SURYLGHV� PHDQV� WR� DQQRWDWH� VWUXFWXUH� RI� EORFNV� ZLWKLQ�VLPXODWLRQ�PRGHO�� 7KLV� VWUXFWXUH� RI� UHODWLRQVKLSV� LV� QRW� QHFHVVDULO\� YLVLEOH� RU� H[SUHVVHG� E\�VWDQGDUG� 6,08/,1.� PHDQV�� )RU� H[DPSOH�� DQQRWDWLRQ� VKRXOG� VWUHVV� WKDW� LW� LV� QHFHVVDU\� WR�FRUUHFWO\�VHW�XS�SDUDPHWHUV�RI�VHYHUDO�FRQVWDQW�EORFNV�DQG�ORRN�XS�WDEOHV��(YHU\�FRQWH[W�HQWLW\�LV� UHODWHG� WR� VSHFLDO� �VFHQDULR�� EORFN� WR� QRWLI\� XVHU� WKDW� WKHUH� LV� FRQWH[W� HQWLW\� DPRQJ�DQQRWDWLRQV�DQG�WR�LPSURYH�LQWHJULW\�PDLQWHQDQFH��7KLV�EORFN�GRHV�QRWKLQJ�GXULQJ�VLPXODWLRQ�



RI� WKH� 6,08/,1.�PRGHO� EXW� KROGV� WKH� LQIRUPDWLRQ� DERXW� SDUWLFXODU� FRQWH[W�� 7KLV� EORFN� LV�
DYDLODEOH� LQ� WKH� 6,08/,1.� OLEUDU\� (QULFK/LE�PGO�� ,W� PXVW� EH� FRSLHG� LQWR� FXUUHQW�6,08/,1.� PRGHO� DQG� UHQDPHG�� :KHQ� VHOHFWHG�� &/2&.:25.� (QULFK� 7RRO� GLVSOD\V�VFHQDULR�DQQRWDWLRQ��,I�FKHFNER[��&RQWH[W�EORFNV��LV�VZLWFKHG�RQ��EORFN�QDPHV�EHORQJLQJ�WR�FRQWH[W��6HH�)LJXUH����DUH�GLVSOD\HG�WRJHWKHU�ZLWK�DGGLWLRQDO�FRQWURO�EXWWRQV��7KH�EHKDYLRXU�RI�(QULFK�7RRO�FKDQJHV� LQ� WKLV�FDVH��(QULFK�7RRO�KROGV� WKH�DQQRWDWLRQ�UHODWHG� WR� WKH�FRQWH[W�GRHVQ
W�PDWWHU�ZKLFK�6,08/,1.�EORFN� LV�VHOHFWHG�� ,W� HQDEOHV�XVHU� WR�DGG�RU� UHPRYH�EORFNV�IURP�SDUWLFXODU�FRQWH[W��EXWWRQV�$GG�WR�&RQWH[W��5HPRYH�IURP�&RQWH[W�����
7\SLFDO�3URFHGXUH�RI�&ORFNZRUN�7RROV�8VH�
&/2&.:25.�6FHQDULR�7RRO���� 8VHU�FUHDWHV�KLV�0$7/$%�SURMHFW��RU�LWV�SDUW������� 8VHU� RSHQV� &/2&.:25.� 6FHQDULR� 7RRO� *8,� ZLQGRZ� E\� 0$7/$%� FRPPDQG�

6FQ0DLQ��
��� 8VHU� GHILQHV� �&UHDWH� $QQRWDWLRQ� 'DWD� EXWWRQ�� QHZ� GDWD� VWUXFWXUH� RU� RSHQV� WKH�SUHYLRXVO\� VDYHG� RQH� �/RDG� $QQRWDWLRQ� 'DWD� EXWWRQ��� $W� FUHDWH� SURFHGXUH� QHZ�VFHQDULR�QDPH�PXVW�EH�HQWHUHG��DW�ORDG�SURFHGXUH�FRUUHFW�VFHQDULR�ILOH�QDPH�PXVW�EH�

VHOHFWHG� WKURXJK� VWDQGDUG� *8,�� 7KH� GDWD� DUH� VDYHG� LQWR� ILOH� ZLWK� VXIIL[��VFQ� LQWR�0$7/$%�ZRUNLQJ�GLUHFWRU\��LQ�WKLV�DOSKD�YHUVLRQ������ 8VHU� VHOHFWV� HQWLW\�� ZKLFK� VKRXOG� EH� LQFOXGHG� LQWR� VFHQDULR�� ,W� LV� GRQH� E\� VLPSOH�VHOHFWLRQ�LQ�WKH�*8,�SDUW��(QWLWLHV��ILOHV��EHORQJLQJ�WR�WKH�VFHQDULR��LI� WKH�HQWLW\�ZDV�DOUHDG\�DQQRWDWHG���RU�E\�PRXVH�FOLFN�E\�EXWWRQ��$GG�)LOH�WR�6FHQDULR��LI�DQQRWDWLRQ�IRU�GHVLUHG�HQWLW\�GRHV�QRW�H[LVW��,I�LW�LV�P�ILOH��LWV�KHOS�SDUW�LV�DXWRPDWLFDOO\�GLVSOD\HG����� 8VHU�HQWHUV�RU�PRGLILHV�DQQRWDWLRQ�WH[W��LQWR�*8,�SDUW��$QQRWDWLRQ�RI�(QWLW\������� 7KLV�ORRS�LV�UHSHDWHG�XQWLO�WKH�SURMHFW�LV�ILQLVKHG�RU�SDVVHG�WR�SDUWQHU�DQG�FDQ�EH�DOVR�GRQH�GXULQJ�0$7/$%�SURMHFW�GHYHORSPHQW�DQG�WXQLQJ���&/2&.:25.�(QULFK�7RRO���� 8VHU�FUHDWHV�DQG�VDYHV�QHZ���RU�RSHQV�ROG��6,08/,1.�PRGHO������ 8VHU� RSHQV� &/2&.:25.� (QULFK� 7RRO� *8,� ZLQGRZ� E\� 0$7/$%� FRPPDQG�
(QULFK0DLQ����� 8VHU� GHILQHV� �&UHDWH� $QQRWDWLRQ� 'DWD� EXWWRQ�� QHZ� GDWD� VWUXFWXUH� RU� RSHQV� WKH�SUHYLRXVO\�VDYHG�RQH��/RDG�$QQRWDWLRQ�'DWD�EXWWRQ���7KH�FRUUHFW�6,08/,1.�PRGHO�PXVW�EH�DFWLYH��ODVW�VHOHFWHG��DW�WKDW�PRPHQW��7KH�GDWD�DUH�VDYHG�LQWR�ILOH�ZLWK�VXIIL[�
�HQU�LQWR�0$7/$%�ZRUNLQJ�GLUHFWRU\��LQ�WKLV�DOSKD�YHUVLRQ���

��� 8VHU� VHOHFWV� SDUWLFXODU� EORFN�� ZKLFK� QHHGV� WR� EH� FRPPHQWHG�� VZLWFKHV� LQWR�&/2&.:25.�(QULFK�7RRO�ZLQGRZ�� WKLV�DXWRPDWLFDOO\�GLVSOD\V�DQQRWDWLRQ�UHOHYDQW�WR�WKH�EORFN��,I�DQQRWDWLRQ�VWLOO�GRHV�QRW�H[LVW��LW�LV�FUHDWHG�DXWRPDWLFDOO\������ 7KH�VXEV\VWHPV�DUH�KDQGOHG�LQ�WKH�VDPH�ZD\�DV�QRUPDO�EORFNV��,I�QR�EORFN�LV�VHOHFWHG��(QULFK� 7RRO� GLVSOD\V� JOREDO� DQQRWDWLRQ� RI� WKH� ZKROH� 6,08/,1.� PRGHO�� ZKLFK� LV�
VDYHG�LQWR�ERWK�HQULFK�GDWD�VWUXFWXUH�DQG�6,08/,1.��PGO�PRGHO�ILOH����� 8VHU�ZULWHV�RU�HGLWV�DQQRWDWLRQ�LQ�WKH�(QULFK�7RRO�*8,��7KH�*8,�GLVSOD\V�WKH�DXWKRU�DQG�WLPH�RI�ODVW�PRGLILFDWLRQ�RI�WKLV�DQQRWDWLRQ��VHH�)LJXUH�������� $QQRWDWLRQ�RI� WKH�FRQWH[W�EORFN� LV�GRQH� LQ� WKH� VDPH�ZD\�DV�DQQRWDWLRQ�RI�DQ\�RWKHU�EORFN�� ,I� EORFNV� VKRXOG� EH� DGGHG� RU� UHPRYHG� LQWR�IURP� WKH� FRQWH[W�� WKH� FKHFNER[��&RQWH[W�EORFNV��PXVW�EH�VHOHFWHG��7KHQ�DGGLWLRQDO�FRQWURO�DQG�GLVSOD\� HOHPHQWV�DUH�GLVSOD\HG����� ,I� FRQWH[W� DQQRWDWLRQ� LV� WR� EH� DGGHG�� XVHU� PXVW� ILUVW� FRS\� &RQWH[W� %ORFN� IURP�
6,08/,1.�OLEUDU\�(QULFK/LE�PGO�LQWR�6,08/,1.�PRGHO�DQG�UHQDPH�LW���
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