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,Q� 7DVN� ���� ZH� SURSRVH� WR� GHYHORS� D� *ULG�EDVHG� SURWRW\SH� V\VWHP� IRU� WUHDWPHQW� SODQQLQJ� LQ� YDVFXODULQWHUYHQWLRQDO� DQG� VXUJLFDO� SURFHGXUHV� WKURXJK� QHDU� UHDO�WLPH� LQWHUDFWLYH� VLPXODWLRQ� RI� YDVFXODU� VWUXFWXUH� DQGIORZ��7KH�V\VWHP�ZLOO�FRQVLVW�RI�D�GLVWULEXWHG�QHDU�UHDO�WLPH�VLPXODWLRQ�HQYLURQPHQW��LQ�ZKLFK�D�XVHU�LQWHUDFWV�LQ9LUWXDO� 5HDOLW\� �95�� DQG� RWKHU� LQWHUDFWLYH� GLVSOD\� HQYLURQPHQWV�� $� �'� PRGHO� RI� WKH� DUWHULHV�� GHULYHG� XVLQJPHGLFDO� LPDJLQJ� WHFKQLTXHV��ZLOO� VHUYH�DV� LQSXW� WR� D� VLPXODWLRQ� HQYLURQPHQW� IRU� EORRG� IORZ� FDOFXODWLRQV��7KHUHVXOWV�ZLOO�EH�SUHVHQWHG�LQ�D�VSHFLDOO\�GHVLJQHG�YLUWXDO�UHDOLW\�HQYLURQPHQW��7KH�XVHU�ZLOO�EH�DOORZHG�WR�FKDQJHWKH� VWUXFWXUH� RI� WKH� DUWHULHV�� WKXV� PLPLFNLQJ� DQ� LQWHUYHQWLRQDO� RU� VXUJLFDO� SURFHGXUH�� 7KH� HIIHFWV� RI� WKLVDGDSWDWLRQ� ZLOO� EH� DQDO\VHG� LQ� QHDU� UHDO�WLPH� DQG� WKH� UHVXOWV� ZLOO� EH� SUHVHQWHG� WR� WKH� XVHU� LQ� WKH� YLUWXDOHQYLURQPHQW��7KH�ZRUN�LQ�WKLV�WDVN�LV�HPEHGGHG�LQ�WKH�UHVHDUFK�RQ�PHGLFDO�DSSOLFDWLRQV�DW�WKH�8Y$�DQG�ZLOO�EHSHUIRUPHG�LQ�FORVH�FROODERUDWLRQ�ZLWK�WKH�/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWUH��/80&��7KH� VRIWZDUH� ZLOO� FRQVLVW� RI� VHYHUDO� FRPSRQHQWV�� WKDW� PD\� EH� H[HFXWHG� DW� GLIIHUHQW� ORFDWLRQV� RQ� GLIIHUHQWKDUGZDUH�SODWIRUPV�7KH�SULQFLSDO�FRPSRQHQWV��QRW�DOO�RI�WKHVH�DUH�WR�EH�GHYHORSHG�ZLWKLQ�&URVV*ULG��DUH��� 0HGLFDO�VFDQQHUV��GDWD�DFTXLVLWLRQ�V\VWHPV�±�IURP�RXWVLGH�&*���� 6HJPHQWDWLRQ�VRIWZDUH�IRU�PHGLFDO��'�LPDJHV��/80&��RXWVLGH�&*���� 'DWDEDVH�ZLWK�VFDQQHG�PHGLFDO�LPDJHV�DQG�PHWD�GDWD��LQWHUIDFH�ZLWK�&*��� %ORRG�IORZ�VLPXODWRU�ZLWK� LQWHUDFWLRQ�FDSDELOLW\��EDVHG�RQ�/%0�� ODUJHO\�GHYHORSHG�RXWVLGH�&*��WR�EHLQWHJUDWHG��� +LVWRU\�'%��WR�EH�GHYHORSHG���� 9LVXDOLVDWLRQ�VRIWZDUH��VXLWDEOH�IRU�VHYHUDO�LQWHUDFWLYH��'�YLVXDOLVDWLRQ�SODWIRUPV��� ,QWHUDFWLYH� PHDVXUHPHQW� IDFLOLWLHV� IRU� WKH� DQDO\VLV� DQG� TXDQWLILFDWLRQ� RI� VLPXODWLRQ� UHVXOWV� ZLWK� DQLQWHUDFWLYH�GLVSOD\�HQYLURQPHQW��� ,QWHUDFWLRQ�PRGXOH��DOORZLQJ�WKH�XVHU�WR�DGMXVW�VLPXODWLRQ�DQG�GLVSOD\�SDUDPHWHUV�� ,QWHUIDFH�PRGXOHV��WR�IDFLOLWDWH�FRXSOLQJ�RI�YLVXDOLVDWLRQ��LQWHUDFWLRQ�DQG�VLPXODWLRQ��DQG�WR�UHJXODWH�WKHGDWD�WUDIILF�EHWZHHQ�WKH�YDULRXV�PRGXOHV�7KH�*ULG�9LVXDOL]DWLRQ�.HUQHO��*9.��ZLOO�DGGUHVV�WKH�SUREOHP�RI�LQWHUFRQQHFWLQJ�GLVWULEXWHG�VLPXODWLRQ�VRXUFHVZLWK� YLVXDOLVDWLRQ� FOLHQWV�� 7KH� LGHD� RI� WKH� *9.� LV� WR� SURYLGH� D� PLGGOHZDUH� OD\HU� H[WHQVLRQ� IRU� VFLHQWLILFYLVXDOLVDWLRQ�� ZKLFK� DOORZV� LQWHUDFWLYH�� QHDU� UHDO�WLPH� YLVXDOLVDWLRQ� RI� UXQQLQJ� JULG� DSSOLFDWLRQV� RQ� DUELWUDU\YLVXDOLVDWLRQ�GHYLFHV��7KH�*9.�FRQVLVWV�RI�WKUHH�GLVWLQFW�PRGXOHV��� $Q�LQSXW�LQWHUIDFH�IRU�GHOLYHULQJ�WKH�VLPXODWLRQ�GDWD�WR�WKH�*9.��� $Q�RXWSXW�LQWHUIDFH�IRU�GHOLYHULQJ�WKH�YLVXDOLVDWLRQ�GDWD�IURP�*9.�WR�WKH�RXWSXW�GHYLFH��� 7KH�*9.�LWVHOI��ZKLFK�FRQQHFWV�WKH�VLPXODWLRQ�DQG�WKH�YLVXDOLVDWLRQ�YLD�WKHLU�UHVSHFWLYH�LQWHUIDFHV�



7$6.�����656

35,9$7( � ����

2I�SDUWLFXODU�LQWHUHVW�IRU�*9.�LV�WKH�SHUIRUPDQFH�RI�WKH�QHWZRUN�UHVRXUFHV��*9.�ZLOO�SURYLGH�VRSKLVWLFDWHGFRPSUHVVLRQ�DQG�DEVWUDFWLRQ�PHFKDQLVPV��GHSHQGLQJ�RQ�WKH�DYDLODEOH�QHWZRUN�WKURXJKSXW�
���� '(),1,7,216��$&521<06��$1'�$%%5(9,$7,216
$3$57 $XWRPDWLF�3HUIRUPDQFH�$QDO\VLV��5HVRXUFHV�DQG�7RROV�(635,7�,9�:*&$9( &DYH�$XWRPDWLF�9LUWXDO�(QYLURQPHQW&$9(/LE &$9(�/LEUDU\�±�$3,�IRU�EXLOGLQJ�YLUWXDO�HQYLURQPHQW��FRQILJXULQJ�GLVSOD\�GHYLFHV��SURFHVVHVV\QFKURQLVDWLRQ��FUHDWLRQ�RI�VWHUHRVFRSLF�YLHZV��HWF��&$9(51 $� FOLHQW�VHUYHU� QHWZRUN� WUDQVIHU� IDFLOLW\� LQWHQGHG� WR� EH� XVHG� LQ� GLVWULEXWHG� 95� DSSOLFDWLRQVVXFK�DV�&$9(&URVV*ULG 7KH�(8�&URVV*ULG�3URMHFW�,67�����������'DWD*ULG 7KH�(8�'DWD*ULG�3URMHFW��SURMHFW�QR�!',9(56( 'HYLFH�,QGHSHQGHQW�9LUWXDO�(QYLURQPHQWV��UHFRQILJXUDEOH��VFDODEOH��H[WHQVLEOH�*�2&0� *ULG�HQDEOHG�20,6�&RPSOLDQW�0RQLWRU*�30 *ULG�HQDEOHG�3HUIRUPDQFH�0HDVXUHPHQW�WRRO*9. *ULG�9LVXDOL]DWLRQ�.HUQHO,66 ,QWHUDFWLYH�6LPXODWLRQ�6\VWHP+/$ +LJK�/HYHO�$UFKLWHFWXUH��'2'�/%0 /DWWLFH�%ROW]PDQQ�PHWKRG03, 0HVVDJH�SDVVLQJ�LQWHUIDFH20,6 2Q�OLQH�0RQLWRULQJ�,QWHUIDFH�6SHFLILFDWLRQ2SHQ*/ 2SHQ�*UDSKLFV�/LEUDU\2SHQ'; 2SHQ�9LVXDOL]DWLRQ�'DWD�([SORUHU3$723 3HUIRUPDQFH�DQDO\VLV�WRRO390 3DUDOOHO�9LUWXDO�0DFKLQH5�*0$ 'DWD*ULG�UHODWLRQDO�*ULG�PRQLWRULQJ�DUFKLWHFWXUH6HJPHQWDWLRQ 7KH�SURFHVV�RI�GLYLGLQJ��DQ�LPDJH��LQWR�UHJLRQV�ZLWK�VLPLODU�SURSHUWLHV�RU�FRQWHQW��H�J��EORRG�ERQH��FRQQHFWLYH�WLVVXH��HWF��64/ 6WUXFWXUHG�TXHU\�ODQJXDJH9( 9LUWXDO�HQYLURQPHQW9LD9RLFH 6SHHFK�UHFRJQLWLRQ VRIWZDUH��,%0�9/��9/$0� 9LUWXDO�/DERUDWRU\�$0VWHUGDP�±�D�FROODERUDWLYH�DQDO\VLV�HQYLURQPHQW�IRU�DSSOLHGH[SHULPHQWDO�VFLHQFH9ROXPL]HU $�KLJK�OHYHO��LPPHGLDWH�PRGH�YROXPH�UHQGHULQJ�DSSOLFDWLRQ�SURJUDPPLQJ�LQWHUIDFH��$3,�95 9LUWXDO�UHDOLW\95�-XJJOHU $�VFDODEOH�DQG�H[WHQVLEOH�SODWIRUP�IRU�YLUWXDO�UHDOLW\�DSSOLFDWLRQV�97. 9LVXDOL]DWLRQ�7RRONLW
���� 5()(5(1&(6
$3$57 ZZZ�I]�MXHOLFK�GH�DSDUW&$9( &�&UX]�1HLUD��'�-�6DQGLQ��7�$�'H)DQWL��6XUURXQG�VFUHHQ�SURMHFWLRQ�EDVHG�YLUWXDO� UHDOLW\��7KHGHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�&$9(��,Q�6,*�*5$3+¶���&RPSXWHU�*UDSKLFV�&RQIHUHQFH�SS���������&$9(/LE KWWS���ZZZ�YUFR�FRP�&$9(B86(5�&$9(51 KWWS���ZZZ�RSHQFKDQQHOVRIWZDUH�RUJ�SURMHFWV�&$9(51VRIWB*��&URVV*ULG &URVV*ULG�3URMHFW�7HFKQLFDO�$QQH[�&5266*5,'$11(;�B9����'2&
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�&RQIHUHQFH�������SS���������$FDGHPLF�&RPSXWHU�&HQWUH&<)521(7�$*+��.UDNRZ��3RODQG��2FWREHU�������,6%1�����������������DQG=��=KDR��5�*��%HOOHPDQ��*�'��YDQ�$OEDGD�DQG�3�0�$��6ORRW��6FHQDULR�6ZLWFKHV�DQG�6WDWH8SGDWHV�LQ�DQ�$JHQW�EDVHG�6ROXWLRQ�WR�&RQVWUXFWLQJ�,QWHUDFWLYH�6LPXODWLRQ�6\VWHPV��LQ3URFHHGLQJV�RI�WKH�&RPPXQLFDWLRQ�1HWZRUNV�DQG�'LVWULEXWHG�6\VWHPV�0RGHOLQJ�DQG6LPXODWLRQ�&RQIHUHQFH��&1'6��������SS��������-DQXDU\������+/$ KWWSV���ZZZ�GPVR�PLO�SXEOLF�WUDQVLWLRQ�KOD�03, $YDLODEOH�SXEOLF�GRPDLQ�±�IWS���LQIR�PFV�DQO�JRY�LQ�SXE�PSL/%0 0DQ\�UHIHUHQFHV��6HH�H�J��RXU�UHFHQW�SXEOLFDWLRQV�$�*��+RHNVWUD�DQG�3�0�$��6ORRW��:DOO�HIIHFWV�RQ�GHQVLW\�IOXFWXDWLRQV�LQ�WKH�*%/�WKHUPDOODWWLFH�JDV�DXWRPDWRQ��&RPSXWHU�3K\VLFV�&RPPXQLFDWLRQV��YRO�������QU�����SS����������'HFHPEHU������DQG%�'��.DQGKDL��$��.RSRQHQ��$�*��+RHNVWUD�DQG�3�0�$��6ORRW��,WHUDWLYH�PRPHQWXP�UHOD[DWLRQIRU�IDVW�ODWWLFH�%ROW]PDQQ�VLPXODWLRQV��)XWXUH�*HQHUDWLRQ�&RPSXWHU�6\VWHPV��YRO������QU���SS��������6HSWHPEHU�������,661���������;�20,6 ZZZERGH�LQIRUPDWLN�WX�PXHQFKHQ�GH�aRPLV2SHQ'; KWWS���ZZZ�RSHQG[�RUJ�2SHQ*/ KWWS���ZZZ�RSHQJO�RUJ��KWWS���ZZZ�VJL�FRP�5�*0$3$723 ZZZ�ERGH�LQIRUPDWLN�WX�PXHQFKHQ�GH�aSDWRS390 $YDLODEOH�SXEOLF�GRPDLQ�±�IWS���FV�XWN�HGX�LQ�SXE�[QHWOLE64/ KWWS���ZZZ�VTO�RUJ�9LD9RLFH KWWS���ZZZ���LEP�FRP�VRIWZDUH�VSHHFK�GHY�9/��9/$0� KWWS���ZZZ�GXWFKJULG�QO�9/$0�*9ROXPL]HU KWWS���ZZZ�VJL�FRP�VRIWZDUH�YROXPL]HU�95�-XJJOHU� KWWS���ZZZ�YUMXJJOHU�RUJ�97. KWWS���ZZZ�NLWZDUH�FRP�YWN�

���� 29(59,(:
7KH�UHPDLQGHU�RI�WKLV�GRFXPHQW�LV�VWUXFWXUHG�DV�IROORZV�&KDSWHU���FRQWDLQV�D�GHVFULSWLRQ�RI�WKH�DSSOLFDWLRQ��LWV�YDULRXV�FRPSRQHQWV�DQG�WKH�PDQQHU�LQ�ZKLFK�WKH\�DUHVXSSRVHG�WR�LQWHUDFW��,Q�WKLV�FKDSWHU��VHFWLRQ�������RQ�2SHUDWLRQV�LV�FHQWUDO�&KDSWHU���DGGUHVVHV��IXUWKHU��VSHFLILF�UHTXLUHPHQWV��$V�PRVW�RI�WKHVH�KDYH�EHHQ�H[WHQVLYHO\�WUHDWHG�LQ�FKDSWHU���WKH\�DUH�QRW�UHSHDWHG�KHUH��6HFWLRQ�����HQXPHUDWHV�WKH�UHTXLUHPHQWV�RQ�WKH�H[WHUQDO�LQWHUIDFHV�$SSHQGL[�$�SURYLGHV�D�GHVFULSWLRQ�RI�D�XVH�FDVH��RXWOLQLQJ�KRZ�WKH�V\VWHP�LV�WR�EH�XVHG�7KH�RWKHU�DSSHQGLFHV�SURYLGH�DQVZHUV�WR�VSHFLILF�TXHVWLRQV�DVNHG�E\�WKH�7HFKQLFDO�$UFKLWHFWXUH�7HDP��DQG�:3��DQG���



7$6.�����656

35,9$7( � ����

�� 29(5$//�'(6&5,37,21
���� 352'8&7�3(563(&7,9(
7KH�DSSOLFDWLRQ�WR�EH�GHYHORSHG�LQ�WDVN�����ZLOO�EH�D�SURWRW\SH�RI�D�FRPSRQHQW�RI�D�PHGLFDO�V\VWHP�VXSSRUWLQJWKH�GLDJQRVLV��WUHDWPHQW�SODQQLQJ�DQG�SDWLHQW�IROORZLQJ�IRU�DUWHULRYDVFXODU�GLVHDVHV��7KH�UROH�RI�WKH�FRPSRQHQW�WREH�GHYHORSHG�LQ�WDVN�����LV�WR�VXSSRUW�WKH�WUHDWPHQW�SODQQLQJ�SURFHVV�E\�SURYLGLQJ�DQ�LQWHUDFWLYH�LPPHUVLYHHQYLURQPHQW�IRU�VWXG\LQJ�WKH�SUHGLFWHG�HIIHFWV�RI�SURSRVHG�LQWHUYHQWLRQDO�SURFHGXUHV�(DFK� RI� WKH� FRPSRQHQWV� RI� WKH� DSSOLFDWLRQ� LQ� 7DVN� ���� KDV� LWV� RZQ� VSHFLILF� UHTXLUHPHQWV�� EHVLGHV� WKHUHTXLUHPHQWV�IRU�SURGXFLQJ�DQ�LQWHJUDWHG�V\VWHP��7KHUHIRUH��WKH�IROORZLQJ�VXEVHFWLRQV�ZLOO�EH�GLYLGHG�LQWR�VXE�VXE�VHFWLRQV�VSHFLI\LQJ�WKHVH�UHTXLUHPHQWV�
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������ 6\VWHP�LQWHUIDFHV$SSOLFDWLRQ� WR� JULG� FRPSXWDWLRQDO� UHVRXUFHV�� 7KH� ELRPHGLFDO� DSSOLFDWLRQ� ZLOO� QHHG� DFFHVV� WR� VKDUHG� JULGUHVRXUFHV�IRU�WKH�EORRG�IORZ�VLPXODWLRQ�HQJLQH�8VHU� WR�JULG�� WR�DSSOLFDWLRQ��QRQ�LQWHUDFWLYH� �WKURXJK�SRUWDO�� 7KH�XVHU� VKRXOG� KDYH� WKH�SRVVLELOLW\� WR� VWDUWVLPXODWLRQV�DQG�WR�PRQLWRU�DQG�FRQWURO�WKHLU�SURJUHVV�WKURXJK�KLV�SRUWDO��7KH�LQIRUPDWLRQ�DERXW�SURJUHVV�KDV� WREH� GHOLYHUHG� DXWRPDWLFDOO\�� L�H�� YLD� WKH� 606� PHVVDJH� DERXW� WKHLU� FRPSOHWLRQ�� $� XVHU� DOVR� VKRXOG� KDYH� WKHSRVVLELOLW\�WR�UHVHUYH�D��'�YLVXDOLVDWLRQ�HQYLURQPHQW�RQ�WKH�JULG�DQG�WR�SUHYLHZ�WKH�VLPXODWLRQ�UHVXOWV��)RU� WKHSXUSRVHV� RI� WKLV� GRFXPHQW�� WKH�SRUWDO�ZLOO� EH� DVVXPHG� WR� FRPSULVH� WKDW� SDUW� RI� WKH� XVHU� LQWHUIDFH� WKDW� FDQ� EHDFFHVVHG�IURP�D�QRUPDO�3&��RU�HYHQ�D�3'$�0HGLFDO�LPDJH�'%�WR�VLPXODWRU� 7KH�VLPXODWRU�QHHGV�WR�DFFHVV�WKH�PHGLFDO�LPDJH�'%�WR�REWDLQ�LQLWLDO�PRGHOLQIRUPDWLRQ�DQG�ERXQGDU\�FRQGLWLRQV��6HOHFWHG�UHVXOWV�QHHG�WR�EH�VWRUHG�EDFN�WR�WKH�LPDJH�'%�8VHU� WR� DSSOLFDWLRQ�� WKURXJK� LPPHUVLYH� LQWHUDFWLRQ� V\VWHP�� ,Q� DGGLWLRQ� WR� WKH� IXQFWLRQDOLW\ RIIHUHG� E\� WKHSRUWDO�� WKH�XVHU� VKRXOG�DOVR�EH�DEOH� WR�FRQWURO� WKH�YLVXDOLVDWLRQ� V\VWHP� LQ�GHWDLO�� HGLW� �LQ�D� OLPLWHG�ZD\��PRGHOJULGV�IRU�WKH�VLPXODWRU��UHWULHYHG�IURP�WKH�LPDJH�'%��DQG�PDGH�DYDLODEOH�LQ�D�VXLWDEOH�IRUPDW�IRU�WKH�VLPXODWRU��FRQWURO�WKH�VWRULQJ�RI�DQQRWDWHG�LQIRUPDWLRQ�WR�WKH�'%�+HUH�D�XVHU�FDQ�DSSO\�VPDOO�PRGLILFDWLRQV�WR�WKH�SURSRVHG�E\SDVV�VWUXFWXUH�WKDW�VKRXOG�DOORZ�D�IDVW�FRQYHUJHQFHRI� WKH� EORRG�IORZ� VLPXODWLRQ�� 6LPXODWLRQV� RI� WKH� UHVXOWLQJ� FKDQJHV� LQ� WKH� EORRG� IORZ� VKRXOG� EH� LQLWLDWHGLPPHGLDWHO\�� VR� WKDW� WKH� UHVXOWV�ZLOO� EH� DYDLODEOH� DV� HDUO\� DV� SRVVLEOH��7KH�SURJUHVV�RI� WKH� VLPXODWLRQ� DQG� WKHHVWLPDWHG� WLPH�RI�FRQYHUJHQFH� VKRXOG�EH�DYDLODEOH� IRU� LQVSHFWLRQ� WKURXJK� WKH��LQWHJUDWHG�� SRUWDO��7KH� H[WHUQDOLQWHUIDFHV�WR�:3��DQG�:3��DUH�VSHFLILHG�LQ�WKH�VHFWLRQ�����RI�WKH�GRFXPHQW�6LPXODWLRQ� WR� YLVXDOLVDWLRQ�� ,Q� WKLV� LQWHUIDFH�� WZR� PRGHV� RI� RSHUDWLRQ� FDQ� EH� GLVWLQJXLVKHG�� :KLOH� WKHVLPXODWLRQ�LV�UXQQLQJ�LQGHSHQGHQWO\��WKH�UHVXOWV�PXVW�EH�VWRUHG�LQ�WKH�+LVWRU\�'%�IRU�ODWHU�WUDQVIHU�WR�WKH�VHOHFWHGYLVXDOLVDWLRQ�V\VWHP��7KLV�FDQ�EH�GRQH�DW�WKH�VLPXODWLRQ�VLWH��WKH�YLVXDOLVDWLRQ�VLWH��RU�D�WKLUG�ORFDWLRQ�:KHQ�WKH�VLPXODWLRQ�LV�FRXSOHG�GLUHFWO\�WR�WKH�YLVXDOLVDWLRQ��VHOHFWHG�GDWD�PXVW�EH�WUDQVIHUUHG�WR�WKH�YLVXDOLVDWLRQV\VWHP��ZLWK�WKH�RSWLRQ�RI�VWRULQJ�VRPH�UHVXOWV�IRU�ODWHU�UHWULHYDO�7KH�*9.�ZLOO�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�PDQLSXODWLRQ�DQG�WUDQVIHU�RI�WKH�LPDJH�GDWD�EHWZHHQ�WKH�VLPXODWRUDQG�WKH�YLVXDOLVDWLRQ�V\VWHP�
7KH�LQLWLDO�JRDO�RI�WKH�*9.�LV�WR�VXSSRUW�WDVNV�RI�:3��DQG��ILUVW�RI�DOO��ELRPHGLFDO�VLPXODWLRQ�DQG�IORRG�FULVLVVLPXODWLRQ��%XW�LI�UHTXHVWHG�WKH�VXSSRUW�FDQ�EH�DOVR�SURYLGHG�WR�WKH�RWKHU�:3V�DV�ZHOO��7KH�*9.�ZLOO�EH�WHVWHGZLWKLQ� WKH�DSSOLFDWLRQ�RI�7DVN�����RI�:3���$GGLWLRQDO�LQWHUIDFHV� WR�RWKHU�:3V�DUH�XQQHFHVVDU\�DW� WKH�PRPHQW�0RUH�LQIRUPDWLRQ�RQ�WKH�*9.�FDQ�EH�IRXQG�LQ�WKH�VHFRQG�SDUW�RI�$SSHQGL[�%�³4XHVWLRQV�DERXW�WKH�*9.´�
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������ 8VHU�LQWHUIDFHV7KH�XVHU�LQWHUIDFH�WR�WKH�SUHWUHDWPHQW�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP�ZLOO�EH�SURYLGHG�LQ�WZR�GLIIHUHQW�PRGHV��JUDSKLFDO�DQG�VSHHFK�UHFRJQLWLRQ��%\�PHDQV�RI�WKH�IROORZLQJ�LQWHUIDFH�D�XVHU�ZLOO�KDYH�DFFHVV�WR�� 0HGLFDO�LPDJH�GDWDEDVH�� +LVWRU\�'%�� 6LPXODWRU�� 9LVXDOLVDWLRQ�V\VWHP�� ,QWHUDFWLYH�PHDVXUHPHQW�V\VWHP�7KH�JUDSKLFDO�SDUW�RI�WKH�LQWHUIDFH�SURYLGHV�WKH�YLVXDOLVDWLRQ�RI�WKH�VLPXODWHG�UHVXOWV�XVLQJ�6*,¶V�9ROXPL]HU��IRUYROXPH�UHQGHULQJ�RQ�V\VWHPV�WKDW�VXSSRUW�WKLV�VRIWZDUH���9WN�DQG�2SHQ*/�OLEUDULHV��IRU�VXUIDFH�UHQGHULQJ���7KHLQWHUDFWLRQ�V\VWHP�LQFOXGHV�D�YRLFH�UHFRJQLWLRQ�PRGXOH�

)LJ����7KH�VFKHPH�RI�LQWHUDFWLRQ�ZLWKLQ�DGDSWLYH�VLPXODWLRQ�YLVXDOLVDWLRQ�HQYLURQPHQW��80�PDUNV�WKH�8VHU�0RGHOGHVFULEHG�LQ�WKH�WH[W�
'LIIHUHQW� GLVSOD\� WHFKQLTXHV� ZLOO� EH� LQYHVWLJDWHG�� 7KH� LQWHUDFWLRQ� DQG� YLVXDOLVDWLRQ� SDUWV� ZLOO� EH� UXQ� LQVWHUHRVVFRSLF� �'� LPPHUVLYH� YLUWXDO� HQYLURQPHQWV� �&$9(� RU� WKH�'LVWULEXWHG� 5HDO�WLPH� ,QWHUDFWLYH� 9LUWXDO(QYLURQPHQW GHYHORSHG� DW� WKH�8QLYHUVLW\� RI�$PVWHUGDP��8Y$�'5,9(��DV�ZHOO� DV� RQ�ZRUNVWDWLRQV� DQG�3'$VSURYLGLQJ��'�LQWHUDFWLRQ�DQG�D�SURMHFWHG�UHSUHVHQWDWLRQ�RI��'�REMHFWV��VHH�)LJ�����,W� LV�SODQQHG� WR�DSSO\�WKH�DSSURDFK�RI�DGDSWLYH�LQWHUIDFH�GHVLJQ�EDVHG�RQ�XVHU�PRGHOOLQJ��)LJ���� UHSUHVHQWV� WKHSRVVLEOH�DUFKLWHFWXUH�WKDW�WKH�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP�ZLOO�KDYH�LI�WKH�PHWKRGRORJ\�RI�LQWHUIDFH�DGDSWDWLRQZLOO�EH�DSSOLHG��%DVHG�RQ�WKH�8VHU�0RGHO��WKH�DGDSWLYH�XVHU�LQWHUIDFH�LGHQWLILHV�HDFK�XVHU�RQ�WKH�EDVH�RI�VSHFLDOFULWHULD�DQG�JHQHUDWHV�D�FXVWRPLVHG�VLPXODWLRQ�YLVXDOLVDWLRQ�HQYLURQPHQW�IRU�HDFK�LQGLYLGXDO�7KH� IXQFWLRQ� RI� DQ� DGDSWLYH� LQWHUIDFH� LV� WR� FXVWRPLVH� WKH� V\VWHP� HQYLURQPHQW� LQ� DFFRUGDQFH�ZLWK� WKH� KXPDQIDFWRUV�WKDW�FKDUDFWHULVH�D�SHUVRQ�DV�WKH�XVHU�RI�WKH�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP��7KH�PDLQ�LGHD�WKDW�ZH�KDYH�LVWR�SURYLGH�WKH�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP�ZLWK�DQ�DGDSWLYH�XVHU�LQWHUIDFH�WKDW�ZLOO�SHUPLW�XVHUV�WR�PDQLSXODWHERWK�VLPXODWLRQ�DQG�YLVXDOLVDWLRQ�SDUDPHWHUV�ZLWK�D�PLQLPDO�HIIRUW�DQG�LQ�DFFRUGDQFH�ZLWK�WKHLU�H[SHULHQFH�DQG
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SUHIHUHQFHV�� %DVHG� RQ� WKH� 8VHU� 0RGHO� WKLV� LQWHUIDFH� ZLOO� JHQHUDWH� WKH� PRVW� FRPIRUWDEOH� YDULDQW� RI� KXPDQ�FRPSXWHU�LQWHUDFWLRQ�IRU�HDFK�LQGLYLGXDO�7RGD\�ZH�DUH�QRW�VXUH�ZKDW�HOHPHQWV�RI� WKH�LQWHUDFWLRQ�ZLOO�EH�PDGH�DGDSWLYH�DQG�ZKDW�KXPDQ� IDFWRUV�ZLOO�EHLQFOXGHG�WR�WKH�8VHU�0RGHO�RI�WKH�V\VWHP��,QWHUDFWLRQ�FDSDELOLWLHV�DQG�IXQFWLRQDOLW\�ZLOO�EH�LQYHVWLJDWHG�WR�PDWFK�7KLV�FRPSOLFDWHG�WDVN�FDQ�EH�VROYHG�RQO\�LQ�FROODERUDWLRQ�ZLWK�IXWXUH�XVHUV�RI�WKH�YDVFXODU�SUHWUHDWPHQW�V\VWHPLQ�IXWXUH��)RU�WKHVH�FDVH�VWXGLHV�ZH�FROODERUDWH�ZLWK�WKH�/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/80&��,W�LV�SODQQHG�WR�FRPSRVH�D�VHW�RI�GLDORJ�VFHQDULRV�GXULQJ�WKH�LQWHUDFWLRQ�ZLWK�VHYHUDO�VXUJHRQV��:KHQ�VFHQDULRVDUH�IRUPHG��WKH\�ZLOO�EH�DQDO\VHG��$V�D�UHVXOW��WKH�JHQHUDO�HOHPHQWV�RI�LQWHUDFWLRQ�RI�WKH�KLJKHVW�LPSRUWDQFH�IRUVXUJHRQV�ZLOO�EH�VHOHFWHG��,W�LV�SODQQHG�WR�LQYHVWLJDWH�WKH�SRVVLELOLW\�WR�DGDSW�HDFK�RI�WKHVH�LQWHUDFWLRQ�HOHPHQWV�LQDFFRUGDQFH�ZLWK�WKH�H[SHULHQFH�RI�VXUJHRQV��WKHLU�HYHU\�GD\�WDVNV��SUHIHUHQFHV�DQG�KDELWV�7KH� DSSURSULDWH� LQIRUPDWLRQ� DERXW� XVHUV� ZLOO� EH� JDWKHUHG� E\� D� WHVW� FRPSRQHQW� RI� WKH�SUHWUHDWPHQW� YDVFXODUUHFRQVWUXFWLRQ�V\VWHP�EDVHG�RQ�WKH�8VHU�0RGHO��7KH�UHDO�WLPH�LGHQWLILFDWLRQ�RI�XVHUV�ZLOO�SHUPLW� WR�FKDQJH�WKHFXVWRPLVHG� HQYLURQPHQW� HYHQ� GXULQJ� WKH� H[SORUDWLRQ� SURFHVV�� 2XU� ILQDO� JRDO� LV� WR� SURYLGH� HDFK� XVHU� RI� WKHSUHWUHDWPHQW�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP�ZLWK�WKH�PRVW�FRPIRUWDEOH�HQYLURQPHQW�IURP�DYDLODEOH�DOWHUQDWLYHV�,W� LV� DOVR� SODQQHG� WR� LQYHVWLJDWH� WKH� YDULRXV� SURMHFWLRQ� PRGDOLWLHV� WKDW� EHVW� ILW� WKH� XVHU
V� WDVNV� DQG� SHUVRQDOIHDWXUHV�$V�IRU�WKH�*9.�FRPSRXQG��D�XVHU�FDQ�GLIIHUHQWLDWH�EHWZHHQ�WZR�W\SHV�RI�LQWHUDFWLRQ�� ORFDO�LQWHUDFWLRQ�ZLWKLQ�WKH�YLVXDOLVDWLRQ�GHYLFH�� LQWHUDFWLRQ�DIIHFWLQJ�WKH�VLPXODWHG�GDWD�*9.�ZLOO�RQO\�EH�DFFHVVHG�YLD�LWV�LQWHUIDFHV��7KH�SURFHVVLQJ�RI�WKH�GDWD�ZLOO�EH�WUDQVSDUHQWO\�SHUIRUPHG�E\�*9.LQ�WKH�EDFNJURXQG��1R�DGDSWLYH�IHDWXUHV�LV�SODQQHG�WR�EH�DSSOLHG�KHUH�
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������ +DUGZDUH�LQWHUIDFHV$OO�PRGXOHV�ZLOO�LQWHUIDFH�ZLWK�WKH�XQGHUO\LQJ�FRPSXWLQJ�DQG�FRPPXQLFDWLRQ�KDUGZDUH�WKURXJK�D��VWDQGDUG�RSHUDWLQJ�V\VWHP��VXFK�DV�/LQX[��6RODULV��,5,;�RU�D�YHUVLRQ�RI�:LQGRZV��7KLV�ZLOO�EH�WDNHQ�IRU�JUDQWHG�0HGLFDO�LPDJH�GDWDEDVH:LOO�EH�FRXSOHG�WR�05,�&7�VFDQQHUV�6LPXODWRU1R�VSHFLDO�KDUGZDUH��+LJK�SHUIRUPDQFH�SDUDOOHO�FRPSXWLQJ�V\VWHP�+LVWRU\�'%1R�VSHFLDO�KDUGZDUH9LVXDOLVDWLRQ�V\VWHP��,QWHUDFWLYH�PHDVXUHPHQW�V\VWHP�DQG�,QWHUDFWLRQ�V\VWHP7KH�YLVXDOLVDWLRQ�V\VWHP��LQWHUDFWLRQ�V\VWHP�DQG�LQWHUDFWLYH�PHDVXUHPHQW�V\VWHP�ZLOO�SUHVXPDEO\�VKDUH�D�VLQJOH9(�HTXLSSHG�ZLWK�YDULRXV�LQWHUDFWLRQ�GHYLFHV��LQFOXGLQJ�D���GHJUHHV�RI�IUHHGRP��'2)��KDQG�KHOG��ZDQG��DQG�DYRLFH�UHFRJQLWLRQ�V\VWHP�,QWHUIDFH�PRGXOHV1R�VSHFLDO�KDUGZDUH
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������ 6RIWZDUH�LQWHUIDFHV0HGLFDO�LPDJH�GDWDEDVH*OREXV���9/6LPXODWRU03,��+/$���&$9(51+LVWRU\�'%7%'�9LVXDOLVDWLRQ�V\VWHP��,QWHUDFWLYH�PHDVXUHPHQW�V\VWHP2SHQ*/���3HUIRUPHU���&$9(OLE����95�-XJJOHU����2SHQ';���97.,QWHUDFWLRQ�V\VWHP9LD9RLFH���',9(56(,QWHUIDFH�PRGXOHV+/$���*OREXV���9/
,W�LV�QRW�QHFHVVDU\�WR�VXSSRUW�DQ\�VSHFLDO�OLEUDU\�RQ�WKH�WHVWEHG��([FHSW�IRU�9/��9/$0��WKDW�KDV�EHHQ�GHYHORSHGE\�WKH�8Y$��DOO�WKH�VRIWZDUH�HQXPHUDWHG�DERYH�LV�DYDLODEOH�DW�QR�FRVW�RU� LV�FRPPHUFLDO�VRIWZDUH�SXUFKDVHG�E\WKH�8Y$��7KLV�VRIWZDUH�LV�HLWKHU�EHLQJ�FXUUHQWO\�LQ�XVH�RU�SODQQHG�WR�EH�XVHG�IRU�WKH�LQWHUQDO�GHSOR\PHQW�RI�WKH7DVN�����7KH�VKRUW�LQIRUPDWLRQ�DERXW�HDFK�RI�WKLV�VRIWZDUH�LV�JLYHQ� LQ�VHFWLRQ������/LQNV�DQG�UHIHUHQFHV�DUH�FROOHFWHG� LQVHFWLRQ������,QIRUPDWLRQ�RQ�FRPPXQLFDWLRQ�VRIWZDUH�FDQ�EH�IRXQG�LQ�VHFWLRQ�������RI�WKH�GRFXPHQW�
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������ &RPPXQLFDWLRQV�LQWHUIDFHV0HGLFDO�LPDJH�GDWDEDVH�WR�VLPXODWRU���WKLV�LQWHUIDFH�ZLOO�EH�XVHG�RQO\�D�IHZ�WLPHV��SRVVLEO\�RQFH�RQO\��GXULQJD�VHVVLRQ�WR�REWDLQ�WKH�LQLWLDO�GDWD�DQG�ODWHU�WR�VWRUH�VLPXODWLRQ�UHVXOWV��7KH�DPRXQW�RI�GDWD�WUDQVIHUUHG�ZLOO�EH�LQWKH�RUGHU�RI�����0%��7UDQVIHU�WLPH�VKRXOG�EH�OHVV�WKDQ���PLQXWHV��*OREXV��*ULG)73��9/6LPXODWRU� WR� YLVXDOLVDWLRQ� V\VWHP� �� 7KLV� LQWHUIDFH� ZLOO� FDUU\� WKH� KLJKHVW� WUDIILF�� 6LPXODWLRQ� UHVXOWV� ZLOO� EHWUDQVIHUUHG�WR�WKH�YLVXDOLVDWLRQ�V\VWHP�HYHU\�IHZ�VHFRQGV��7KH�YROXPH�RI�WKLV�GDWD�WUDIILF�ZLOO�GHSHQG�KHDYLO\�RQDWWDLQDEOH�RSWLPLVDWLRQV�LQ�WKH�YLVXDOLVDWLRQ��RQ�XVHU�EHKDYLRXU�DQG�RQ�WKH�SHUIRUPDQFH�RI�WKH�VLPXODWRU��,W�ZLOOH[FHHG����0%�SHU�VHFRQG�VXVWDLQHG�RYHU�SHULRGV�XS�WR�D�IHZ�PLQXWHV�,W�LV�QHFHVVDU\�WR�ILQG�WKH�EHVW�VROXWLRQ�IRU�LQWHUFRQQHFWLQJ�WKH�VLPXODWLRQ�HQJLQH�DQG�WKH�YLVXDOLVDWLRQ�PRGXOH�RIWKH� YDVFXODU� UHFRQVWUXFWLRQ� V\VWHP�� 7ZR� YHU\� GLIIHUHQW� DOWHUQDWLYHV� ±�+/$� � DQG� D� ORZ�OHYHO� LQWHUIDFH�� OLNH&$9(51�DUH�XQGHU�FRQVLGHUDWLRQ�7KH� RSHQ� VRXUFH VRIWZDUH &$9(51� LV� D� ORZ�OHYHO� OLEUDU\� GHVLJQHG� IRU� XVH� LQ� GLVWULEXWHG� 95DSSOLFDWLRQV�VXFK�DV�&$9(��,W�SURYLGHV�VHW�RI�ZUDSSHUV�IRU�VRFNHWV��WKUHDGV�DQG�PXWH[HV�ZLWK�VLPSOH�LQWHUIDFHV�7KHUH�DUH�DOVR�D�QXPEHU�RI�KHOSIXO�FODVVHV�EXLOW�RQ�WRS�RI�VRFNHWV�ZUDSSHU�IRU�ILOH�WUDQVIHUV��8'3�DQG�7&3�SDFNHWURXWLQJ��UHIOHFWRUV�DQG�PXOWLFDVWLQJ���53&�HWF��&$9(51 KDV�HPEHGGHG�PXOWL�VRFNHW�IHDWXUHV��ZKLFK�PHDQV�WKDWPXOWLSOH� VRFNHWV� FDQ�EH� XVHG� VLPXOWDQHRXVO\� IRU� D� VLQJOH� FRQQHFWLRQ��7KH� ILUVW� YHUVLRQ� RI�&$9(51 �*���ZDVEXLOW�RQ�1H[XV��ZKLFK�LV�SDUW�RI�*OREXV��VR�WKDW�YHUVLRQ�ZDV�FRPSDWLEOH��$V�IRU� WKH�FXUUHQW�*��YHUVLRQ��LW�GRHVQRW�UHTXLUH�*OREXV�DQ\�PRUH��EXW�LW�FDQ�EH�EXLOW�WR�XVH�*OREXV�+/$ �WKH� +LJK� /HYHO� $UFKLWHFWXUH�� LV� D� JHQHUDO�SXUSRVH� DUFKLWHFWXUH� IRU� VLPXODWLRQ� UHXVH� DQGLQWHURSHUDELOLW\��+/$�DLPV�WR�HVWDEOLVK�D�FRPPRQ�DUFKLWHFWXUH�IRU�VLPXODWLRQ�WR�IDFLOLWDWH�LQWHURSHUDELOLW\�DPRQJVLPXODWLRQV�DQG�SURPRWH� WKH�UHXVH�RI�VLPXODWLRQV�DQG�WKHLU�FRPSRQHQWV��2Q� WKH�EDVH�RI� WKH� OLFHQVH�DJUHHPHQW�FXUUHQWO\�DYDLODEOH�WR�WKH�8Y$��+/$�SURYLGHV�D� UREXVW�DUFKLWHFWXUH�ZLWK�ZKLFK�GLVWULEXWHG�GLVFUHWH�HYHQW�DQGRWKHU� W\SHV� RI� VLPXODWLRQV� FDQ� EH� GHVLJQHG�� $V� D� VXFFHVVRU� WR� WKH� ',6� �'LVWULEXWHG� ,QWHUDFWLYH� 6LPXODWLRQ�SURWRFRO�� LW� SURYLGHV� VLJQLILFDQW� EHQHILWV� WR� WKH� PRGHOOLQJ� DQG� VLPXODWLRQ� FRPPXQLW\� LQ� WHUPV� RI� LQFUHDVHGVRIWZDUH�UHXVDELOLW\��UHGXFWLRQ�LQ�RYHUDOO�GHYHORSPHQW�DQG�PDLQWHQDQFH�FRVWV��DQG�WKH�DELOLW\�WR�OLQN�OLYH�SOD\HUVDQG�RSHUDWLRQDO�V\VWHPV�ZLWK�VLPXODWLRQV��:KHWKHU�LW�LV�SRVVLEOH�WR�LQWHJUDWH�+/$�ZLWK�*OREXV�LV�QRW�\HW�TXLWHFOHDU�DW�WKH�PRPHQW��WKLV�LV�EHLQJ�DQDO\VHG�
6LPXODWRU�WR�KLVWRU\�'%7KH�KLVWRU\�'%�ZLOO�EH�XVHG�WR�VWRUH�VLPXODWLRQ�UHVXOWV�DZDLWLQJ�YLVXDOLVDWLRQ�DQG�WR�PDNH�XVHU�LQLWLDWHGUROOEDFNV�SRVVLEOH�,QWHUDFWLRQ�V\VWHP�WR�YLVXDOLVDWLRQ�V\VWHP,QWHUQDO�WR�9(���*9.��2SWLPLVHG�QHWZRUN�WUDQVSRUWDWLRQ�LV�PRVW�FUXFLDO�IRU�*9.��WKHUHIRUH�*OREXV�,2�OLEUDU\ZLOO�WR�EH�XVHG�DV�D�UHODWLYHO\�ORZ�OHYHO�LQWHUIDFH�WR�WKH�*ULG��,QWHUDFWLYH�PHDVXUHPHQW�V\VWHP�WR�YLVXDOLVDWLRQ�V\VWHP,QWHUQDO�WR�9(,QWHUDFWLRQ�V\VWHP�WR�VLPXODWRU3UHVXPDEO\�+/$,QWHUDFWLRQ�V\VWHP�WR�PHGLFDO�LPDJH�GDWDEDVH9/,QWHUIDFH�PRGXOHV+/$���*9.
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������ 0HPRU\�FRQVWUDLQWV0HGLFDO�LPDJH�GDWDEDVH'LVN��$YHUDJH�VFDQ�LV����� 
�����
���E\WHV� ����0%��$YHUDJH�VLPXODWLRQ�UHVXOW��a����0%6LPXODWRU�DQG�YLVXDOLVDWLRQ�V\VWHP���QRGH�%HRZXOI�FOXVWHU�IRU�/%�VLPXODWLRQ&RUH��a�*%��LQFOXGLQJ�*9.�'DWD�WUDQVIHU7\SLFDO�GDWD�UDWH��a����0%�V+LVWRU\�'%5RXJK�HVWLPDWH�RI�WKH�VWRUDJH�UHTXLUHPHQWV�IRU�SUH�FRPSXWHG�UHVXOWV������
����0�SL[HOV�
����E\WHV�SHU�IUDPH������0%���IUDPHV�SHU�V\VWROH� �*%���PRGHOV�SHU�SDWLHQW ��*%
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������ 2SHUDWLRQV
&7���05,�VFDQ

0HGLFDO'%
6HJPHQWDWLRQ

0HGLFDO'%
/%�IORZVLPXODWLRQ

9(:'3&3'$

9LVXDOL]DWLRQ

,QWHUDFWLRQ

+'%%

)LJ����7KH�PDLQ�FRPSRQHQWV�RI�WKH�V\VWHP�IRU�WUHDWPHQW�SODQQLQJ�LQ�YDVFXODU�LQWHUYHQWLRQDO�DQG�VXUJLFDOSURFHGXUH��7KH�SRUWDO�WKURXJK�ZKLFK�QRQ�LQWHUDFWLYH�WDVNV�FDQ�EH�PRQLWRUHG�DQG�FRQWUROOHG��DQG�WKURXJK�ZKLFKUHVRXUFHV�DUH�UHVHUYHG��LV�QRW�VKRZQ�
7KH�SUHWUHDWPHQW�V\VWHP�RI�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP�FRQVLVWV�RI�WKH�IROORZLQJ�PDLQ�IXQFWLRQDO�FRPSRXQGV�VHH�)LJ������ &7 �FRPSXWHG�WRPRJUDSK\��05, �PDJQHWLF�UHVRQDQFH�LPDJLQJ��VFDQQHUV�WKDW�SURGXFH�WKH�DQJLRJUDP�RI�DSDWLHQW�
� 6HJPHQWDWLRQ�DQG�LPDJH�SURFHVVLQJ URXWLQHV�DUH�XVHG�WR�JHQHUDWH�/%0�JULG� IURP� UDZ�PHGLFDO�VFDQV���'JULG�HGLWRU�DOORZV�D�XVHU�WR�DGG�DQG�RU�UHPRYH�LQWHUDFWLYHO\�DUHDV�LQ�/%0�JULG�DFFRUGLQJ�WR�WKH�SURFHGXUHWKDW�LV�VLPXODWHG�
� 0HGLFDO�LPDJH�GDWDEDVHV �QRW�ZLWKLQ�VFRSH�RI�&*�SURMHFW��0HGLFDO� GDWDEDVHV� WKDW� ZH� DUH� JRLQJ� WR� FRQQHFW� ZLWKLQ� WKH� YDVFXODU� UHFRQVWUXFWLRQ� V\VWHP� DUH� PRFN�XSGDWDEDVHV��7KH\�ZLOO�EH�ORFDWHG�DW�WKH�8Y$�VLWH�EHFDXVH�RI�VHFXULW\�UHDVRQV��7KH�GLUHFW�DFFHVV�WR�UHDO�PHGLFDOGDWDEDVHV�XVHG�LQ�KRVSLWDOV�FDQ�QRW�EH�SURYLGHG�EHFDXVH�RI�SULYDF\�UHJXODWLRQV�
� 6LPXODWLRQ�HQYLURQPHQW��/%0�7KH�VLPXODWLRQ�HQYLURQPHQW�LV�DLPHG�WR�VKRZ�WKH�HIIHFW�RI�D�SODQQHG�VXUJLFDO�SURFHGXUH��$V�WKH�DLP�RI�WKHSURFHGXUH�LV�WR�LPSURYH�WKH�EORRG�IORZ�WR�WKH�VHOHFWHG�DUHD��VXUJHRQ�PXVW�KDYH�VRPH�PHDQV�WR�FRPSDUH�WKHIORZ�EHIRUH�DQG�DIWHU� WKH�SODQQHG�SURFHGXUH��$�VLPXODWLRQ�HQYLURQPHQW� LV�XVHG� WR�DFFRPSOLVK� WKLV� WDVN�� ,WFDOFXODWHV�SUHVVXUH��YHORFLW\�DQG�VKHDU�VWUHVV�RI�EORRG�IORZLQJ�WKURXJK�WKH�DUWHU\��7KH�SULQFLSDO�SDUDPHWHUVRI�WKH�VHOHFWHG�E\SDVV�VWUXFWXUHV�DQG�WKH�VSHFLILF�DUH�VWRUHG�LQ�WKH�SDWLHQW�'%�

$�XVHU�FDQ�LQWHUDFW�ZLWK�WKH�VLPXODWLRQ�HQYLURQPHQW��VHH�7DEOH����
&RPPDQG 6\VWHP�UHVSRQVH6WDUW�VLPXODWLRQ 6LPXODWLRQ�LV�VLJQDOOHG�WR�EHJLQ�H[HFXWLRQ�6WRS�VLPXODWLRQ 6LPXODWLRQ�LV�VLJQDOOHG�WR�H[LW�3DXVH�VLPXODWLRQ 6LPXODWLRQ�LV�VLJQDOOHG�WR�SDXVH�&RQWLQXH�VLPXODWLRQ 3DXVHG�VLPXODWLRQ�LV�VLJQDOOHG�WR�FRQWLQXH�

7DEOH����/LVW�RI�VLPXODWLRQ�FRPPDQGV
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$�/%�VLPXODWLRQ�NHUQHO�ZLOO�EH�UXQ�RQ�VKDUHG�JULG�UHVRXUFHV��7KH�VWDWH�VDYH�DQG�UROOEDFN�FDSDELOLWLHV�ZLOO�EHDGGHG�XVLQJ�WKH�KLVWRU\�'%��+'%���DV�ZHOO�DV�RQ�WKH�IO\�PRGLILFDWLRQV�WR�WKH�FRPSXWDWLRQDO�JULG��,W�LV�DOVRSODQQHG� WR� VXSSRUW� WKH� FROODERUDWLYH� ZRUN� ZLWK� PRUH� WKDQ� RQH� VLPXODWLRQ� DW� WKH� VDPH� WLPH�� ,Q� WKLV� FDVHUROOEDFN�FDSDELOLWLHV�DUH�DOVR�EHFRPLQJ�YHU\�LPSRUWDQW�
� 9LVXDOLVDWLRQ�V\VWHP7KH�YLVXDOLVDWLRQ� V\VWHP�LV�DEOH� WR�YLVXDOLVH�&7�DQG�05,�GDWD� LQ�VWHUHRVFRSLF��'��%XW� LWV�PDLQ�JRDO� LV� WRSUHVHQW� WKH� UHVXOWV� RI� WKH� VLPXODWLRQV� ZKLOH� WKH� V\VWHP� DOORZV� LQVSHFWLRQ� DQG� SURELQJ� �TXDOLWDWLYHO\� DQGTXDQWLWDWLYHO\�� RI� WKH� VLPXODWLRQ� UHVXOWV�� 6R� LW� SURYLGHV� PHDQV� WR� SHUIRUP� PHDVXUHPHQWV�� DQQRWDWHREVHUYDWLRQV��LQVSHFW�WKH�IORZ�RI�WKH�EORRG�VWUHDP��HWF��7KH�LQWHUPHGLDWH�UHSUHVHQWDWLRQ�EHWZHHQ�WKH�LQWHUQDOGDWD�VWUXFWXUHV�LQ�/%�DQG�WKH�YLVXDOLVDWLRQ� LV�DQ�REMHFW��ZKLFK� LV�D�VWUXFWXUHG�JULG�FRQWDLQLQJ�D�YHFWRU�ILHOG�WKH�IORZ�YHORFLW\�YHFWRUV��DQG�D�VFDODU�ILHOG��HLWKHU�SUHVVXUH�RU�VKHDU�VWUHVV��

7KH�PDLQ�FRPPDQGV�IRU�WKH�XVHU�LQWHUDFWLRQ�ZLWK�WKH�YLVXDOLVDWLRQ�V\VWHP�FDQ�EH�IRXQG�LQ�7DEOHV�����
&RPPDQG 6\VWHP�UHVSRQVH0RYH�WUDQVODWH��GLUHFWLRQ!��Q!PHWHUV�IHHW�IRRW�LQFKHV 0RYH� DQ� REMHFW� LQ� WKH� VSHFLILHG� GLUHFWLRQ�� �GLUHFWLRQ!� PD\� EH� OHIW�ULJKW�� GRZQ�� XS�� IURQW�� IRUZDUG�� EDFN� RU� EDFNZDUG�� �Q!�PD\� EH� DQ\QXPEHU�
5RWDWH��D[LV!��Q!�GHJUHHV 5RWDWH�DQ�REMHFW�DURXQG� WKH� VSHFLILHG� D[LV���D[LV!�PD\� EH�[�� \� RU� ]��Q!�PD\�EH�DQ\�QXPEHU�
6HW�VFDOH�VL]H��Q! &KDQJH�WKH�VL]H�RI�REMHFW�WR�HLWKHU�DQ�DEVROXWH�YDOXH��RU�UHODWLYH�WR�LWVFXUUHQW�VL]H�&RS\ &RS\�VHOHFWHG�REMHFW�WR�FOLSERDUG�&XW�� GHOHWH�� UHPRYH�� HUDVH�� GHVWUR\�NLOO 'HOHWH�DQ�REMHFW�
0DNH�ELJJHU�VPDOOHU��VFDOH�GRZQ�XS ,QFUHDVH�RU�UHGXFH�WKH�VL]H�RI�DQ�REMHFW�E\�����:LUHIUDPH�� VROLG�� VXUIDFH�� SRLQWV�WUDQVSDUHQW��WUDQVOXFHQW��VHH�WKURXJK�RSDTXH��QRW�WUDQVSDUHQW &KDQJH�WKH�UHSUHVHQWDWLRQ�RI�DQ�REMHFW�
&RPH�KHUH 0RYH�WKH�REMHFW�WR�WKH�KDQG�ORFDWLRQ�
0DNH�VHW�SDLQW��FRORXU! &KDQJH�WKH�FRORXU�RI�DQ�REMHFW���FRORXU!�PD\�EH�RQH�RI�ZKLWH��EODFN�JUHHQ��EOXH��UHG��SXUSOH��\HOORZ��RUDQJH�RU�F\DQ�+LGH�VKRZ�REMHFW +LGH�DQ�REMHFW�IURP�YLHZ��GRHVQ
W�GHOHWH�LW��RU�VKRZ�LW�DJDLQ�
/LQN�XQOLQN )RUP�RU�EUHDN�D�OLQN�EHWZHHQ�D�VHOHFWHG�REMHFW�DQG�WKH�REMHFW�FXUUHQWO\LQ� IRFXV�� 6XEVHTXHQW� FRPPDQG� RQ� RQH� REMHFW� RI� D� OLQN� ZLOO� DOVR� EHDSSOLHG�WR�WKH�RWKHU�REMHFWV�

7DEOH����/LVW�RI�YLVXDOLVDWLRQ�³DFWRU´�FRPPDQGV�7KHVH�FRPPDQGV�FDQ�EH�DSSOLHG�RQO\�ZKHQ�D�JUDSKLFDO�SULPLWLYH��REMHFW��LV�VHOHFWHG�RU�LQ�IRFXV�
&RPPDQG 6\VWHP�UHVSRQVH,QFUHDVH�GHFUHDVH�VDPSOH�UDWH ,QFUHDVH�RU�GHFUHDVH� WKH�VDPSOH� UDWH�DW�ZKLFK� WR�H[WUDFW� DQ�LVRVXUIDFHIRU�D�FRQWRXU�
,QFUHDVH�GHFUHDVH�FRQWRXU ,QFUHDVH�RU�GHFUHDVH�WKH�FRQWRXU�YDOXH�DW�ZKLFK�WR�H[WUDFW�DQ�LVRVXUIDFHFRQWRXU�
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6HW�FRQWRXU�WR��Q! 6HW�WKH�FRQWRXU�YDOXH�DW�ZKLFK�WR�H[WUDFW�DQ�LVRVXUIDFH�WR�WKH�VSHFLILHGYDOXH�9DOXH�UDQJH *HW�WKH�YDOXH�UDQJH�RI�WKH�YROXPH�
7DEOH����/LVW�RI�YLVXDOLVDWLRQ�³YROXPH´�FRPPDQGV�7KHVH�FRPPDQGV�DUH�UHFRJQL]HG�RQO\�ZKHQ�D�YROXPH�LV�VHOHFWHG�RU�LQ�IRFXV�

*9.�LV�D�JULG�PLGGOHZDUH�H[WHQVLRQ� IRU� LQWHUDFWLYH�YLVXDOLVDWLRQ��:LWKLQ�&URVV*ULG�� WKH�PDLQ� DSSOLFDWLRQDUHD� RI�*9. ZLOO� EH� WKH� YLVXDOLVDWLRQ� RI� �'� DQG� �'� GDWD� JULGV� DQG� WULDQJOH� PHVKHV�� ,W� ZLOO� DGGUHVV� WKHSUREOHPV�RI�GLVWULEXWHG�YLVXDOLVDWLRQ�RQ�D�VHW�RI�KHWHURJHQHRXV�GHYLFHV��*9.�UHFHLYHV� WKH�VLPXODWLRQ�GDWDIURP� D� VLPXODWLRQ� VHUYHU� DQG� SURFHVVHV� WKH� GDWD� DFFRUGLQJ� WR� WKH� JLYHQ� YLVXDOLVDWLRQ� UHTXHVW� �LVRVXUIDFHH[WUDFWLRQ��YHFWRU�ILHOG�YLVXDOLVDWLRQ��HWF����7KH�FDOFXODWHG�PRGHO�LV�PXOWLFDVWHG�RYHU�WKH�JULG�WR�WKH�GHVLUHGYLVXDOLVDWLRQ�GHYLFHV�WKDW�YLVXDOLVH�WKH�UHFHLYHG�PRGHOV��'� DQG� �'� JULG� GDWD� LV� FRQVLGHUHG� DW� WKH� PRPHQW� DV� LQSXW� IRU� YROXPH� YLVXDOLVDWLRQ� DQG�LVRVXUIDFHJHQHUDWLRQ�� +RZHYHU� WULDQJOH� PHVKHV� ZLOO� EH� VXSSRUWHG� DV� ZHOO�� $V� WKH� *9.� LV� GLUHFWO\� FRQQHFWHG� WR� DYLVXDOLVDWLRQ�GHYLFH��WKHUH�LV�QR�H[SOLFLW�RXWSXW�GDWD��KRZHYHU�WKLV�GDWD�VWURQJO\�GHSHQGV�RQ�WKH�W\SH�RI�WKHXWLOLVHG�YLVXDOLVDWLRQ�GHYLFH��WKH�YLVXDOLVDWLRQ�UHTXHVWHG�DQG�WKH�DYDLODEOH�QHWZRUN�EDQGZLGWK�7KH�LQWHUFRQQHFWLRQ�EHWZHHQ�WKH�VLPXODWLRQ�DQG�WKH�*9.�LV�FXUUHQWO\�LPSOHPHQWHG�E\�D�SURSULHWDU\LQWHUIDFH�ZKLFK�UHDGV�WKH�YLVXDOLVDWLRQ�GDWD�IURP�PHPRU\�DQG�VHQGV�LW�WR�*9.��,Q�WKH�IXWXUH�*9.�VKRXOG�EHH[WHQGHG�WR�SURYLGH�LQWHUIDFHV�WRZDUGV�YLVXDOLVDWLRQ�WRRONLWV�VXFK�DV�2SHQ';�DQG�97.�� ,QWHUDFWLRQ�V\VWHP�SURYLGHV�WKH�XVHU�ZLWK�WKH�LQWHUIDFH�WR�ERWK�VLPXODWLRQ�DQG�YLVXDOLVDWLRQ�PRGXOHV�RI�WKHV\VWHP��,Q�DGGLWLRQ�WR�WKH�XVHU�FRPPDQGV�PHQWLRQHG�DERYH�VHYHUDO�FRPPRQ�LQWHUDFWLRQ�FRPPDQGV�H[LVW�VHH�7DEOH����
&RPPDQG 6\VWHP�UHVSRQVH+HOOR 6D\V��KHOOR���7HVW�IXQFWLRQ�WR�VHH�ZKHWKHU�WKH�YRLFH�UHFRJQLWLRQ�LV�RQ��
&UHDWH��REMHFW! &UHDWH� DQ� REMHFW�� VD\V� ��REMHFW!� FUHDWHG��� �REMHFW!� PD\� EH� RQH� RIVSKHUH��FXEH��FRQH��F\OLQGHU��ER[��VSOLQH�RU�E\SDVV�3DVWH 3DVWH�REMHFW�IURP�FOLSERDUG�6HOHFW��REMHFW! 6HOHFW�DQ�REMHFW��ZKHQ�WKH�REMHFW�ZDV�IRXQG�'HVHOHFW��XQVHOHFW 8QVHOHFW�DQ�REMHFW�$JDLQ��UHSHDW 5HSHDW�WKH�ODVW�H[HFXWHG�YRLFH�FRPPDQG�+HOS *LYHV�D�OLVW�RI�DOO�REMHFWV�FXUUHQWO\�LQ�WKH�HQYLURQPHQW�+LGH�PHQX��FORVH�PHQX��RSHQ�PHQX�VKRZ�PHQX 6KRZ�KLGH�PHQX�
6KRZ�VKDGRZ��KLGH�VKDGRZ 6KRZ�KLGH�VKDGRZV�4XLW�SURJUDP��H[LW�SURJUDP ([LW�IURP�WKH�YDVFXODU�UHFRQVWUXFWLRQ�V\VWHP

7DEOH����/LVW�RI�FRPPRQ�LQWHUDFWLRQ�FRPPDQGV
)RU�PRUH�LQIRUPDWLRQ��SOHDVH��UHIHU�WR�WKH�$SSHQGL[�$�³8VH�&DVH´��6HH�DOVR�SUHVHQWDWLRQV�RQ�7DVN�����
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������ 6LWH�DGDSWDWLRQ�UHTXLUHPHQWV7%'

���� 352'8&7�)81&7,2167KH�V\VWHP� LV�D�QHDU� UHDO�WLPH� LQWHUDFWLYH�VLPXODWLRQ�YLVXDOLVDWLRQ� FRPSOH[� WKDW�KHOSV� VXUJHRQV� LQ�SUH�VXUJLFDOWUHDWPHQW� DQG� YDVFXODU� UHFRQVWUXFWLRQ�� 7KH� LQWHUDFWLYH� HQYLURQPHQW� EHLQJ� GHYHORSHG� JLYHV� D� VXUJHRQ� WKHSRVVLELOLW\�WR�YHULI\�ZKHWKHU�WKH�WUHDWPHQW�WKDW�KH�LV�JRLQJ�WR�XVH�LV�DSSURSULDWH�LQ�WKH�FXUUHQW�FLUFXPVWDQFHV��7KHV\VWHP�SXWV�D�VXUJHRQ�LQWR�DQ�H[SHULPHQWDO�F\FOH�VLPXODWHG�E\�D�FRPSXWHU�DQG�OHW�KLP�DSSO\�KLV�H[SHUWLVH�WR�ILQGWKH�ULJKW�VROXWLRQ�DPRQJ�WKH�H[LVWLQJ�YDULDQWV��$�VLPXODWLRQ�FRPSRXQG�RI�WKH�FRPSOH[�VLPXODWHV�WKH�SDUDPHWHUVRI� D� SDWLHQW¶V�EORRG� IORZ�� L�H�� YHORFLW\�� SUHVVXUH� DQG� VKHDU� VWUHVV� RQ� D� SDUDOOHO� VXSHUFRPSXWHU��$� YLVXDOLVDWLRQFRPSRXQG� RI� WKH� FRPSOH[� SUHVHQWV� WKH� JUDSKLFDO� LQWHUSUHWDWLRQ� RI� VLPXODWHG� UHVXOWV� WRJHWKHU� ZLWK� VRPHDQWURSRPHWULF�GDWD�DERXW�SDWLHQW�REWDLQHG�IURP�05,�RU�&7�VFDQQHUV�*9.�LV�D�JULG�PLGGOHZDUH�H[WHQVLRQ�IRU�LQWHUDFWLYH�YLVXDOLVDWLRQ��,W�FDQ�EH�XVHG�ZLWK�LWV�RZQ�LQWHUIDFH�RUDOWHUQDWLYHO\�ZLWK�WUDGLWLRQDO�YLVXDOLVDWLRQ�WRRONLWV��,W�LV�SODQQHG�WKDW�*9.�ZLOO�DOVR�SURYLGH�RSWLPLVDWLRQV�IRUYLVXDOLVDWLRQ��/2'��RFFOXVLRQ�FXOOLQJ��UHIHUHQFH�UHQGHULQJ��
���� 86(5�&+$5$&7(5,67,&67KH� LQWHQGHG� HQG�XVHUV� RI� WKH� V\VWHP� ZLOO� EH� PHGLFDO� GRFWRUV� �UDGLRORJLVWV�� YDVFXODU� VXUJHRQV�� L�H�� GRPDLQH[SHUWV�ZLWKRXW�VSHFLILF�FRPSXWHU�VFLHQFH�H[SHUWLVH���ZLWK�VRPH�VXSSRUW�IURP�WHFKQLFDO�H[SHUWV�$OWKRXJK�*9.�ZLOO�EH�GHYHORSHG�PDLQO\�IRU�WKH�PHGLFDO�SHUVRQQHO�LQ�PLQG��LWV�DUFKLWHFWXUH�VKRXOG�EH�DV�IOH[LEOHDV�SRVVLEOH�WR�DGGUHVV�RWKHU�YLVXDOLVDWLRQ�QHHGV�RI�&*��DQG�RWKHU�JULG�DSSOLFDWLRQV�DV�ZHOO��
���� &21675$,176D� 5HJXODWRU\�SROLFLHV�±�QR�LPPHGLDWH�FRQVWUDLQWV�ZLWKLQ�&URVV*ULG��$QWLFLSDWH�RQ�UHJXODWLRQV�UHJDUGLQJSDWLHQW�LQIRUPDWLRQ�E� +DUGZDUH�OLPLWDWLRQV��H�J���VLJQDO�WLPLQJ�UHTXLUHPHQWV�+XPDQ�LQ�WKH�ORRSF� ,QWHUIDFHV�WR�RWKHU�DSSOLFDWLRQVG� 3DUDOOHO�RSHUDWLRQ7KH�YDULRXV�PRGXOHV�LQ�WKH�DSSOLFDWLRQ�ZLOO�UXQ�LQ�SDUDOOHO��WKH�VLPXODWRU�LV�D�SDUDOOHO�SURJUDP�LQ�LWV�RZQULJKW��XVLQJ�03,�DV�WKH�LQWHUQDO�FRPPXQLFDWLRQ�SDFNDJH�7KH�YLVXDOLVDWLRQ�PRGXOH�VLPLODUO\�LV�GLVWULEXWHG�DQG�SDUDOOHOH� $XGLW�IXQFWLRQV�±�QRQ�NQRZQI� &RQWURO�IXQFWLRQVJ� +LJKHU�RUGHU�ODQJXDJH�UHTXLUHPHQWV�±�&��&����3URORJ
��SRVVLEO\�RWKHU�ODQJXDJHV
���$P]L�3URORJ��ZZZ�DP]L�FRP��LV�FXUUHQWO\�LQ�XVH��7KH�UHDVRQ�ZK\�LW�KDV�EHHQ�VHOHFWHG�LV�EHFDXVH�LW�FDQSURYLGH�D�VLPSOH�LQWHUIDFH�IRU�UHDVRQLQJ�DQG�NQRZOHGJH�UHSUHVHQWDWLRQ��7KXV�WKH�VFHQDULR�FRQWURO�NQRZOHGJHLV�UHSUHVHQWHG�E\�WH[W��WKDW�FDQ�EH�HDVLO\�SURFHVVHGE\�3URORJ��$P]L�3URORJ�SURYLGHV�D�XVHU�IULHQGO\�LQWHUIDFHIRU�GHYHORSLQJ�3URORJ�SURJUDPV�K� 5HOLDELOLW\�UHTXLUHPHQWV7KH�HYHQWXDO�DSSOLFDWLRQ�ZLOO�EH�XVHG�E\�H[SHQVLYH�GRPDLQ�H[SHUWV��DQ\�XQUHOLDELOLW\�ZLOO�UHVXOW�LQ�KLJK�FRVWDQG�ORZ�DFFHSWDQFH�L� &ULWLFDOLW\�RI�WKH�DSSOLFDWLRQ7KH�DSSOLFDWLRQ�ZLOO�EH�XVHG�LQ�D�PHGLFDO�GRPDLQ��$OO�WKH�UHVXOWV�VKRXOG�EH�SK\VLFDOO\�FRUUHFW��6SHFLDO�WHVWVDUH�JRLQJ�WR�EH�GHYHORSHG�IRU�WHVWLQJ�WKLV�FRUUHFWQHVV�M� 6DIHW\�DQG�VHFXULW\�FRQVLGHUDWLRQV$V�WKH�DSSOLFDWLRQ�ZLOO�ZRUN�ZLWK�SDWLHQW�GDWD��VHFXULW\�ZLOO�HYHQWXDOO\�EH�DQ�LPSRUWDQW�LVVXH��,W�LV�SODQQHG�WRHQFU\SW�WKH�WUDQVPLWWHG�GDWD�ZKHWKHU�LW�LV�QHFHVVDU\��$W�WKH�PRPHQW�WKH�JULG�VHFXULW\� LQIUDVWUXFWXUH�LV�EHLQJH[SORUHG��,Q�WKH�FDVH�LI�+/$�ZLOO�EH�VHOHFWHG�DV�D�VROXWLRQ�IRU�EXLOGLQJ�WKH�LQWHUIDFH�EHWZHHQ�VLPXODWLRQ�DQGYLVXDOLVDWLRQ�PRGXOHV�RI�ELRPHGLFDO�DSSOLFDWLRQ�WKH�+/$�)HGHUDWLRQ�6HFXULW\�3URFHVV�KDYH�WR�EH�VXSSRUWHG�
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7KH�GHWDLOHG�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�KWWSV���ZZZ�GPVR�PLO�SXEOLF�OLEUDU\�SURMHFWV�KOD�JXLGHOLQHV�IVS����ILQDO�SGI�N� 1HWZRUN�WKURXJKSXW�DQG�ODWHQF\
���� $668037,216�$1'�'(3(1'(1&,(6
7KH� DSSOLFDWLRQ� GHSHQGV� RQ� FRPSRQHQWV� RI� WKH� *OREXV� WRRONLW�� DQG� RQ� WKH� UHVXOWV� RI� RWKHU� &URVV*ULGZRUNSDFNDJHV�� DV� GHVFULEHG� LQ� VHFWLRQ� ����7KLV� GHSHQGHQF\� SDUWO\� GLFWDWHV� WKH� DSSRUWLRQLQJ� RI� WKH� V\VWHP
VUHTXLUHPHQWV�
���� $33257,21,1*�2)�5(48,5(0(176
,Q�WKH�ILUVW�\HDU��WKH�HPSKDVLV�ZLOO�EH�SXW�RQ�IXOILOOLQJ�WKH�UHTXLUHPHQWV�FRQFHUQLQJ�WKH�XVHU�LQWHUDFWLRQ�ZLWK�WKHV\VWHP��7KLV�LV�ODUJHO\�LQGHSHQGHQW�RI�WKH�JULG��EXW�JULG�UHODWHG�DVSHFWV�OLNH�ODWHQF\�KLGLQJ�DQG��RI�FRXUVH��JULGHQDEOLQJ�ZLOO�SOD\�D�FHQWUDO�UROH��,Q�\HDU���DQG���DFWXDO�XVH�RI�WKH�JULG�DQG�LQWHJUDWLRQ�ZLWK�WKH�WRROV�SURYLGHG�E\:3���DQG����DV�ZHOO�DV�D�IXUWKHU�GHYHORSPHQW�RI�WKH�DSSOLFDWLRQ�ZLOO�WDNH�SODFH�
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�� 63(&,),&�5(48,5(0(176
���� (;7(51$/�,17(5)$&(6
7KH�IROORZLQJ�WRROV�SURYLGHG�E\�:3��ZLOO�EH�KHOSIXO��� 6RIWZDUH�IRU�03,�FRGH�GHEXJJLQJ�DQG�YHULILFDWLRQ�IRU�/%�6LPXODWRU�� 0HWULFV�DQG�EHQFKPDUNV�WRROV�IRU�/%�6LPXODWRU�� 7RROV�IRU�SHUIRUPDQFH�HYDOXDWLRQ�DQG�SUHGLFWLRQ�IRU�H[SHULPHQW�FRQILJXUDWLRQ�DQG�*9.0RUH�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�$SSHQGL[�&�´4XHVWLRQV�WR�:3��IURP�:3�´�
)URP�:3����D�SRUWDO�IRU�WKH�XVHU�LQWHUIDFH�LV�QHFHVVDU\�IRU�WKH�,QWHUDFWLRQ�V\VWHP��,W�ZLOO�EH�XVHG�WR�FRQILJXUH�DQH[SHULPHQW�DV�D�ZKROH��7KH�XVHU�VKRXOG�KDYH� WKH�SRVVLELOLW\� WR�PRQLWRU� WKH�SURJUHVV�RI� WKH�VLPXODWLRQ� WKURXJKWKLV� SRUWDO�� +H� DOVR� ZLOO� EH� DEOH� WR� XVH� WKH� DGYDQFH� LQIRUPDWLRQ� IRU� WKH� UHVHUYDWLRQ� RI� WKH� YLVXDOLVDWLRQHQYLURQPHQW�LI�QHFHVVDU\��$�ZLGH�UDQJH�RI�SURMHFWLRQ�GHYLFHV��PRGDOLWLHV��IURP�9(�WR�GHVNWRS�3&V�DQG�3'$VVKRXOG�EH�DFFHVVLEOH��VHH�VHFWLRQ��������)URP� :3���� UHVRXUFH� PDQDJHPHQW� LV� QHHGHG� IRU� RSWLPLVDWLRQ� RI� /%�VLPXODWLRQ� DQG� SURFHVVLQJ� SRZHU� DQGVWRUDJH�FDSDELOLWLHV�RI�WKH�JULG�)URP� :3���� PRQLWRULQJ� ZLOO� EH� KHOSIXO� LQ� FRQILJXULQJ� H[SHULPHQWV� DQG� DQDO\VLQJ� WKH� QHWZRUN� ORDG� DQGEDQGZLGWK�GXULQJ�YLVXDOLVDWLRQ�0RUH�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�$SSHQGL[�$�³8VH�&DVH´�DQG�$SSHQGL[�'�´4XHVWLRQV�WR�:3��IURP�:3�´
���� )81&7,2167%'
���� 3(5)250$1&(�5(48,5(0(1763HUIRUPDQFH�UHTXLUHPHQWV�DUH�LPSOLFLWO\�GHVFULEHG�LQ�VHFWLRQ��������RSHUDWLRQV��DQG�LQ�$SSHQGL[�$��8VH�&DVH�
���� /2*,&$/�'$7$%$6(�5(48,5(0(176/RJLFDO� GDWDEDVH� UHTXLUHPHQWV� DUH� LPSOLFLWO\� GHVFULEHG� LQ� VHFWLRQ� ������ �RSHUDWLRQV�� DQG� LQ�$SSHQGL[�$� �8VH&DVH�
���� '(6,*1�&21675$,1761R�DGGLWLRQDO�FRQVWUDLQWV�NQRZQ�
���� 67$1'$5'6�&203/,$1&(
���� 62)7:$5(�6<67(0�$775,%87(67KHUH�DUH�D�QXPEHU�RI�DWWULEXWHV�RI�VRIWZDUH�WKDW�FDQ�VHUYH�DV�UHTXLUHPHQWV��,W�LV�LPSRUWDQW�WKDW�UHTXLUHGDWWULEXWHV�EH�VSHFLILHG�VR�WKDW�WKHLU�DFKLHYHPHQW�FDQ�EH�REMHFWLYHO\�YHULILHG��$�SDUWLDO�OLVW�RI�H[DPSOHV�FDQLQFOXGH��UHOLDELOLW\��DYDLODELOLW\��VHFXULW\��PDLQWDLQDELOLW\�DQG�SRUWDELOLW\�
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�� $33(1',;(6
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������ $SSHQGL[�$���8VH�&DVH$VVXPSWLRQ��7KH�V\VWHP�LV�XVHG�IRU�SUH�RSHUDWLYH�SODQQLQJ�IRU�WKH�DEGRPLQDO�DRUWD�
6WHS��$Q�05,�VFDQ���$QJLRJUDP���LV�REWDLQHG�IRU�WKH�SDWLHQW��7KLV�LV�D���'�LPDJH�ZLWK�D�W\SLFDO�UHVROXWLRQRI�DERXW��PP� DQG�DERXW�����
�����
 ����SL[HOV��$��'�YLVXDOLVDWLRQ�V\VWHP�LV�UHVHUYHG�IRU�XVH�LQ�VWHS���,Q�WKH�QHDU�IXWXUH�KLJKHU�UHVROXWLRQV�DUH�H[SHFWHG�6WHS��7KH� LPDJH� LV� VHJPHQWHG� VR� WKDW� D� FOHDU� SLFWXUH� RI� WKH� LPSRUWDQW� EORRG� YHVVHOV� DQG� WKH� ORFDWLRQ� RIDQHXULVPV�DQG�EORFNDJHV�LV�REWDLQHG��7KHVH�IHDWXUHV�RFFXS\�VRPH�����RI�WKH�RULJLQDO�LPDJH�6WHS��8VLQJ�WKH�VHJPHQWHG�LPDJH��D�FRPSXWDWLRQDO�JULG�IRU�D�/%�VLPXODWLRQ�LV�JHQHUDWHG$� VLPXODWLRQ� RI� WKH� QRUPDO� SXOVDWLOH� EORRG� IORZ� LQ� WKH� YHVVHOV� LV� VWDUWHG�� 5HTXLUHG� LQSXW� IURP� WKHSK\VLFLDQ��SDUDPHWHUV�OLNH�SUHVVXUH�GURS��SRVVLEO\�WLPH�GHSHQGHQW�5XQ�WLPH��VHYHUDO�KRXUV�RQ�D�IDVW����QRGH�%HRZXOI�FOXVWHU��� HQWHU�*OREXV�6WHS��8VLQJ�DQ�LQWHUDFWLYH��'�YLVXDOLVDWLRQ�V\VWHP��WKH�SK\VLFLDQ�VWXGLHV�WKH�YDVFXODU�VWUXFWXUH��DQG�LI�VWHS��FRPSOHWHG�� WKH� IORZ� WKURXJK� WKH� YDVFXODU� VWUXFWXUH�� DQG� SURSRVHV� VHYHUDO� ��� WR� ��� E\SDVV� GHVLJQV�7KHVH�DUH�GUDZQ�LQ�WKH��'�LPDJH��XVLQJ�D�OLEUDU\�RI�VWDQGDUG�E\SDVV�GHVLJQV��DQG�DUH�XVHG�WR�JHQHUDWHDOWHUQDWLYH�FRPSXWDWLRQDO�JULGV�(VWLPDWHG�GXUDWLRQ�RI�VWHS����RUGHU�RI���KRXU�6WHS��7KH� EORRG� IORZ� VLPXODWLRQV� IRU� WKH� E\SDVVHV� DUH� LQLWLDOLVHG� XVLQJ� WKH� QHZ� JULGV� DQG� WKH� �SDUWLDOO\�FRQYHUJHG�UHVXOWV�IURP�VWHS����(DFK�RI�WKHVH�VLPXODWLRQV�ZLOO�UHTXLUH�VHYHUDO�KRXUV�RQ�D�IDVW� ���QRGH%HRZXOI�FOXVWHU�WR�VXSSUHVV�WKH�VWDUW�XS�WUDQVLHQWV��� HQWHU�*OREXV�6WHS��7KH�SK\VLFLDQ� FDQ�PRQLWRU� WKH� SURJUHVV� RI� WKH� VLPXODWLRQV� WKURXJK� KLV� SRUWDO��+H�ZLOO� EH� LQIRUPHGDXWRPDWLFDOO\��H�J��WKURXJK�DQ�606�PHVVDJH�RI�WKHLU�FRPSOHWLRQ��7KH�SK\VLFLDQ�FDQ�XVH�WKH�DGYDQFHLQIRUPDWLRQ�WR�UHVHUYH�D��'�YLVXDOLVDWLRQ�HQYLURQPHQW�IRU�VWHS���6WHS��7KH� UHVXOWV� RI� WKH� VLPXODWLRQ� DUH� SUHVHQWHG� LQ� WKH� �'�YLVXDOLVDWLRQ� V\VWHP�� HLWKHU� IURP� WKH� VWRUHGKLVWRU\�RI�RQH�KHDUWEHDW��V\VWROH���RU�IURP�WKH�UXQQLQJ�VLPXODWLRQ��+HUH�WKH�SK\VLFLDQ�FDQ�DSSO\�VPDOOPRGLILFDWLRQV�WR�WKH�SURSRVHG�E\SDVV�VWUXFWXUH�WKDW�VKRXOG�VWLOO�DOORZ�D�IDVW�FRQYHUJHQFH�RI�WKH�EORRG�IORZ� VLPXODWLRQ� �OLNH� VPDOO� FKDQJHV� LQ� WKH� DQJOHV�� DQG�RU� SRVLWLRQ�ZKHUH� WKH\� DUH� FRQQHFWHG� WR� WKHH[LVWLQJ�EORRG�YHVVHOV��6LPXODWLRQV�RI� WKH� UHVXOWLQJ� FKDQJHV� LQ� WKH�EORRG� IORZ� VKRXOG� EH� LQLWLDWHG� LPPHGLDWHO\�� VR� WKDW� WKHUHVXOWV�ZLOO�EH�DYDLODEOH�DV�HDUO\�DV�SRVVLEOH��7KH�SURJUHVV�RI�WKH�VLPXODWLRQ�DQG�WKH�HVWLPDWHG�WLPH�RIFRQYHUJHQFH�VKRXOG�EH�DYDLODEOH�IRU�LQVSHFWLRQ�7KH� SULQFLSDO� SDUDPHWHUV� RI� WKH� VHOHFWHG� E\SDVV� VWUXFWXUHV�� SOXV� WKH� FRPPHQWV� RI� WKH� SK\VLFLDQ� DUHVWRUHG�WR�WKH�SDWLHQW�'%�(VWLPDWHG�GXUDWLRQ�RI�VWHS����RUGHU�RI���KRXU�6WHS���FRQVWLWXWHV� WKH�FRUH�RI� WDVN������+HUH�D��KXPDQ�LQ�WKH�ORRS��VLPXODWLRQ�LV�SHUIRUPHG�DQG� WKHUHTXLUHPHQWV�RQ�LQWHUDFWLRQ�DQG�LPPHGLDWH�DFFHVV�WR�VLPXODWLRQ�SRZHU�DUH�WKH�PRVW�VHYHUH�



7$6.�����656

35,9$7( �� ����

6WHSV��������������PD\�EH�UHSHDWHG��EXW�WKLV�VKRXOG�EH�DYRLGHG�DV�PXFK�DV�SRVVLEOH�(VWLPDWHG�WLPH�VFDOH�RI�WKH�ZKROH�SURFHGXUH��RQH�GD\��ZLWK�VXIILFLHQW�DFFHVV�WR�+3&�+7&�UHVRXUFHV��
7LPH�VFDOHV�ZLWKLQ�VWHS���7\SLFDO�UDWHV�� 6FUHHQ�UHIUHVK��!����+]�� ,QWHUDFWLRQ��UHVSRQVH�WR�XVHU�PRYHPHQW��!a���+]� ,QWHUDFWLRQ�UHVSRQVH�a��VHF7LPLQJV�� 5HVSRQVH�LQ��'�YLVXDOLVDWLRQ�WR�KHDG�PRYHPHQWV��������VHFRQG�� 5HVSRQVH�WR�FKDQJH�LQ�XVHU�IRFXV��GLVSOD\�DW�KLJK�UHVROXWLRQ�RI�GLIIHUHQW�SDUWV�RI�WKH�LPDJH��� 5HVSRQVH�WR�XVHU�LQSXW�OLNH� 5RWDWLRQ�HQODUJHPHQW�RI�WKH�LPDJH�������VHF� &RORXU�FRGLQJ�������VHF� 'LVSOD\�RI�D�GLIIHUHQW�DVSHFW�RI�WKH�IORZ��SUHVVXUH��IORZ�YHORFLW\��VKHDU� VWUHVV�«�������VHF���VHF�� *ULG�HGLWLQJ��GUDZLQJ���������VHF�� 3OD\�WLPH�IRU�RQH�V\VWROH���XQGHU�XVHU�FRQWURO�IURP���VHF��IURP�VWRUHG�GDWD��WR���PLQXWHV�� 7LPH�IRU�VLPXODWLRQ�UHVXOWV�RI�D�VPDOO�PRGLILFDWLRQ�WR�EHFRPH�DYDLODEOH����PLQXWHV�7KLV�LV�VSHFXODWLYH�DQG�GHILQLWHO\�FDQQRW�EH�UHDOLVHG�IRU�KLJK�UHVROXWLRQ�VLPXODWLRQV�ZLWK�ODUJHILOOLQJ�IDFWRUV��$�UHTXLUHPHQW�OLNH�WKLV�ZLOO�UHVXOW�LQ�D�WUDGH�RII�LQ�WKH�DWWDLQDEOH�DFFXUDF\�DQG�ZLOODIIHFW�WKH�FRPSXWDWLRQDO�VWUDWHJ\�)RU�D�VXIILFLHQW�DFFXUDF\��LW�PD\�EH�QHFHVVDU\�WR�UHSHDW�VWHSV���WKURXJK����ZKHUH�WKH�ILUVW�VWHS��SURYLGHV�D�SUHYLHZ��DIWHU�ZKLFK�KLJK�UHVROXWLRQ�FRPSXWDWLRQV�DUH�VWDUWHG��WKH�UHVXOWV�RI�ZKLFK�DUHSUHVHQWHG�LQ�WKH�VHFRQG�VWHS���'DWD�WUDQVIHU�UHTXLUHPHQWV�'DWD�WUDQVIHU�UHTXLUHPHQWV�DUH�PRVW�VHYHUH�ZKHQ�VLPXODWLRQ�UHVXOWV�QHHG�WR�EH�SUHVHQWHG�GLUHFWO\�LQ�DQLQWHUDFWLYH�VLPXODWLRQ�LQ�VWHS����RU�ZKHQ�WKH�ORFDO�VWRUDJH�DW�WKH�GLVSOD\�VWDWLRQ�LV�LQVXIILFLHQW�WR�VWRUHDOO�SUH�FRPSXWHG�VLPXODWLRQ�UHVXOWV��7\SLFDO�GDWD�UDWH�KHUH�DUH�LQ�WKH�RUGHU�RI����0%�HYHU\�VHFRQG�5RXJK�HVWLPDWH�RI�WKH�VWRUDJH�UHTXLUHPHQWV�IRU�SUH�FRPSXWHG�UHVXOWV������
����0�SL[HOV�
����E\WHV�SHU�IUDPH������0%���IUDPHV�SHU�V\VWROH� �*%���PRGHOV�SHU�SDWLHQW ��*%
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������ $SSHQGL[�%���4XHVWLRQV�IURP�7$7$QVZHUV��SDUWLDO��WR�TXHVWLRQV�IURP�7$7�WR�7DVN�����LQ�&*$UFKLWHFWXUH)RU:3��SSW�$QVZHUV�DUH�WHQWDWLYH�DQG�VKRXOG�QRW��\HW��EH�WDNHQ�WR�FRQVWLWXWH�D�GHILQLWLYH��VSHFLILFDWLRQ��� +RZ�WR�EXLOG�FRQQHFWLRQ�EHWZHHQ�VLPXODWLRQ�NHUQHOV�DQG�*9.�IRU�LQWHUDFWLYH�XVH"�� SRVVLEOHVROXWLRQV�+/$��9,6,7��&DYHUQ�"$�OD\HUHG�DUFKLWHFWXUH�ZLOO�EH�XVHG��,Q�WKLV�UHVSHFW�YDULRXV�IXQFWLRQDOLWLHV�PXVW�EH�GLVWLQJXLVKHG�VHWWLQJ�XS�D�WKH�V\VWHP��VHWWLQJ�XS�D�FRQQHFWLRQ�ZLWKLQ�WKH�V\VWHP��H[FKDQJLQJ�FRQWURO�LQIRUPDWLRQ�H[FKDQJLQJ�EXON�GDWD�'HWDLOV�RI�WKLV�OD\HULQJ�VWLOO�KDYH�WR�EH�VWXGLHG�EHIRUH�D�GHILQLWLYH�DQVZHU�FDQ�EH�JLYHQ�� ,V�LW�JRLQJ�WR�EH�RQH�RI�WKH�UHVRXUFHV�RU�UDWKHU�*ULG�VHUYLFH�EXLOG�RYHU�*OREXV"7KDW�ZLOO�SDUWLDOO\�GHSHQG�RQ�WKH�QDWXUH�RI�WKH�OLEUDULHV�XVHG��+/$�SUHVXPDEO\�ZLOO�EH�D��UHTXLUHGUHVRXUFH���*9.�ZLOO�DGRSW�WKH�IXQFWLRQV�*OREXV�IRU�LQWHUQDO�RSHUDWLRQ�DQG�WUDQVSRUWDWLRQ��WR�EHVWXGLHG�LQ�PRUH�GHWDLO��� 7KH�WZR�WDVNV�KDYH�PDQ\�LQ�FRPPRQ��*9.��LQWHUDFWLYH�VLPXODWLRQ��±�KRZ�WR�XQLI\�FRPPRQSDUWV"��SRVVLEOH�VROXWLRQV�&&$��3UHVXPDEO\�WDVNV�����DQG������7KLV�ZLOO�UHTXLUH�IXUWKHU�H[DPLQDWLRQ�RI�ERWK�WDVNV��,W�ZLOO�EHQHFHVVDU\�WR�VWXG\�WKH�YLVXDOLVDWLRQ�UHTXLUHPHQWV�DQG�WDNH�WKH�GLIIHUHQW�YLVXDOLVDWLRQ�DSSURDFKHVLQWR�DFFRXQW�GXULQJ�GHVLJQ�RI�*9.�� ,QWHUDFWLYH�'LVWULEXWHG�'DWD�$FFHVV���QRW�DSSOLFDEOH�WR�WDVN����� 03,�VWDQGDUG�DQG�IDXOW�WROHUDQFH1RW�UHDOO\�DQ�LVVXH��EXW�DV�WKH�WDVN�ZLOO�UHTXLUH�IUHTXHQW�UHVWDUW�FKHFNSRLQWV�DQ\ZD\��D�VROXWLRQ�WRWKLV�SUREOHP�VKRXOG�QRW�EH�WRR�KDUG��ORFDWLRQ�QDWXUH�RI�WKH�FKHFNSRLQW�GXPSV�LV�FULWLFDO��RIFRXUVH��� 5HTXLUHPHQWV�WR8VHU�,QWHUIDFH��SRUWDO���$�SRUWDO�VKRXOG�HYHQWXDOO\�EH�KHOSIXO�LQ�FRQILJXULQJ�WKH�H[SHULPHQW�DV�DZKROH��EXW�REYLRXVO\�ZLOO�QRW�FRQVWLWXWH�WKH�FRUH�RI�WKH�XVHU�LQWHUIDFH��:KHQ�DQG�ZKHUH�XVHG��LWVKRXOG�EH�DFFHVVLEOH�XVLQJ�D�ZLGH�UDQJH�RI�GHYLFHV�PRGDOLWLHV��IURP�9(�WR�GHVNWRS�PDFKLQHV�DQG3'$V:3���WRROV�03,�FRGH�GHEXJJLQJ�DQG�YHULILFDWLRQ��7KH�/%�FRGH��WKH�03,�EDVHG��PRGXOH�LV�DOUHDG\�IXOO\RSHUDWLRQDO��7KH�WRRO�PD\�EH�KHOSIXO��EXW�LV�QRW�YLWDO�0HWULFV�DQG�EHQFKPDUNV��7KHVH�PD\�EH�KHOSIXO�HYHQWXDOO\��ZKHQ�/%�VLPXODWLRQV�ZLOO�EH��IDUPHGRXW��WR�WKH�JULG��7KH�WRROV�VKRXOG�VWUHVV�WKH� UHVSRQVLYLW\�DQG�WKURXJKSXW�RI�WKH�V\VWHP�3HUIRUPDQFH�WRRO���VKRXOG�EH�KHOSIXO�LQ�FRQILJXULQJ�WKH�H[SHULPHQWV�7KH�SHUIRUPDQFH�WRRO�ZLOO�EH�RI�SDUWLFXODU�LQWHUHVW�IRU�*9.��VLQFH�WKH�WUDQVSRUW�RI�WKH�YLVXDOLVDWLRQGDWD�PXVW�EH�DGDSWHG�WR�WKH�DFWXDO�QHWZRUN�FKDUDFWHULVWLFV�:3����UHVRXUFH�PDQDJHPHQW��7KHVH�PD\�EH�KHOSIXO�HYHQWXDOO\��ZKHQ�/%�VLPXODWLRQV�ZLOO�EH�IDUPHG�RXW��WR�WKH�JULG��7KH�WRROV�VKRXOG�VWUHVV�WKH� UHVSRQVLYLW\�RI�WKH�V\VWHP��6RPH�RI�WKHRSWLPLVDWLRQV�LQ�*9.�PD\�EHQHILW�IURP�DGGLWLRQDO�SURFHVVLQJ�SRZHU�DQG�VWRUDJH�FDSDELOLWLHV�RIWKH�JULG�:3����PRQLWRULQJ��VKRXOG�EH�KHOSIXO�LQ�FRQILJXULQJ�WKH�H[SHULPHQWV�DQG�DQDO\VLQJ�WKH�QHWZRUNORDG�DQG�EDQGZLGWK�GXULQJ�YLVXDOLVDWLRQ�:3����RSWLPLVDWLRQ�RI�GDWD�DFFHVV��1�$�
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4XHVWLRQV�DERXW�WKH�*9.
��0DLQ�IXQFWLRQDOLW\7KH�PDLQ� DSSOLFDWLRQ� DUHD� RI�*9.�ZLOO� EH� WKH� YLVXDOLVDWLRQ� RI� �'� DQG� �'� GDWD� JULGV� DQG� WULDQJOHPHVKHV��*9.�UHFHLYHV�WKH�VLPXODWLRQ�GDWD�IURP�D�VLPXODWLRQ�VHUYHU�DQG�SURFHVVHV�WKH�GDWD�DFFRUGLQJWR�WKH�JLYHQ�YLVXDOLVDWLRQ�UHTXHVW�� LVRVXUIDFH�H[WUDFWLRQ��YHFWRU�ILHOG�YLVXDOLVDWLRQ��HWF����7KH�FDOFXODWHGPRGHO� LV� PXOWLFDVWHG� RYHU� WKH� JULG� WR� WKH� GHVLUHG� YLVXDOLVDWLRQ� GHYLFHV� WKDW� YLVXDOLVH� WKH� UHFHLYHGPRGHOV���:KDW�NLQG�RI�LQIRUPDWLRQ�ZLOO�UHFHLYH�DQG�H[SRUW"�'�DQG��'�JULG�GDWD� LV� FRQVLGHUHG�DW� WKH�PRPHQW� DV� LQSXW� IRU�YROXPH�YLVXDOLVDWLRQ�DQG� LVR� VXUIDFHJHQHUDWLRQ��+RZHYHU�WULDQJOH�PHVKHV�ZLOO�EH�VXSSRUWHG�DV�ZHOO��$V�WKH�*9.�LV�GLUHFWO\�FRQQHFWHG�WR�DYLVXDOLVDWLRQ�GHYLFH��WKHUH�LV�QR�H[SOLFLW�RXWSXW�GDWD��KRZHYHU�WKLV�GDWD�VWURQJO\�GHSHQGV�RQ�WKH�W\SH�RIWKH�XWLOLVHG�YLVXDOLVDWLRQ�GHYLFH��WKH�YLVXDOLVDWLRQ�UHTXHVWHG�DQG�WKH�DYDLODEOH�QHWZRUN�EDQGZLGWK���3ODQV�IRU�LQWHJUDWLRQ�ZLWK�JOREXV�DQG�RJVD2SWLPLVHG� QHWZRUN� WUDQVSRUWDWLRQ� LV� PRVW� FUXFLDO �� WKHUHIRUH� JOREXV�LR� OLEUDU\� LV� WR� EH� XVHG� DV� DUHODWLYHO\� ORZ� OHYHO� LQWHUIDFH� WR� WKH�JULG��$V� IRU� RJVD�� LW� GRHV� QRW� VHHP� WR� EH�PDWXUH� HQRXJK� WR� EHLQFRUSRUDWHG�ZLWK�*9.�VR�IDU��0D\EH�LW�ZLOO�EH�FRQVLGHUHG�LQ�IXWXUH�YHUVLRQV���:LOO�WKH�*9.�EH�FRQQHFWHG�ZLWK�WKH�*ULG�,QIRUPDWLRQ�6HUYLFH"�+RZ"&RQQHFWLQJ�WKH�*9.�WR�WKH�*ULG�,QIRUPDWLRQ�6HUYLFH�GRHV�QRW�VHHP�WR�EH�QHFHVVDU\�DW�WKH�PRPHQW�DVWKH�XVHU�QHHGV�WR�VSHFLI\�WKH�GDWD�VRXUFH�DQG�WKH�YLVXDOLVDWLRQ�GHYLFH�DQ\ZD\��$XWRPDWLF�VFKHGXOLQJ�LVQRW� D� IHDVLEOH�ZD\� LQ� WKLV� FRQWH[W��+RZHYHU� WKH�*9.�ZLOO� EH� DEOH� WR� FKHFN�ZKHWKHU� WKH� UHTXHVWHGYLVXDOLVDWLRQ� GHYLFH� LV� DYDLODEOH� XVLQJ� *ULG� ,QIRUPDWLRQ� 6HUYLFHV�� )RU� WKLV� SXUSRVH� *,,6� ZLOO� EHGHSOR\HG���:KDW�DUH�WKH�SODQV�IRU�WHVWLQJ�*9."�+RZ�ZLOO�EH�REWDLQHG�VHYHUDO�9(�GLVWULEXWHG�RYHU�WKH�WHVWEHGDQG�TXDOLILHG�SHRSOH�WR�XVH�LW�DW�WKH�VDPH�WLPH"7KH�*9.� LV� SODQQHG� WR� EH� WHVWHG� ZLWK� SUHWUHDWPHQW� YDVFXODU� UHFRQVWUXFWLRQ� V\VWHP��$SDUW� YDULRXVGXPP\�GDWD�ZLOO�EH�GHSOR\HG��7KH�YLVXDOLVDWLRQ�FDQ�EH�PXOWLFDVWHG�WR�VHYHUDO�YLVXDOLVDWLRQ�GHYLFHV�LQWHUDFWLRQ�ZLWK�WKH�VLPXODWLRQ�LV�UHVWULFWHG�WR�RQH�GLVWLQJXLVKHG�XVHU��WKRXJK���:KDW�ZLOO�EH�WKH�FRQQHFWLRQ�EHWZHHQ�*9.�DQG�SRUWDOV7KHUH�ZLOO�EH�QR�FRQQHFWLRQV�EHWZHHQ�*9.�DQG�SRUWDOV��EHFDXVH�*9.�LV�D�JULG�PLGGOHZDUH�UXQQLQJDV�EDFNJURXQG�SURFHVV��7KH�XVHU�ZLOO�DFFHVV�LW�WKURXJK�DQ�DSSOLFDWLRQ�UHTXHVWLQJ�D�YLVXDOLVDWLRQ��� ,V� WKHUH� DQ\� UHTXHVW� IRU� UHVRXUFH� UHVHUYDWLRQ� IRU� WKH�*9."� LH�� 4R6� EHVLGHV� UHGXFLQJ� IUDPHV� SHUVHFRQG"4R6� FRQFHUQLQJ� WKH� DYDLODEOH� LV� YHU\� LQWHUHVWLQJ� IRU� *9.� YLVXDOLVDWLRQ�� +HQFH� WKHUH� ZLOO� EH� DSRVVLELOLW\�WR�VSHFLI\�WKH�UHTXLUHG�QHWZRUN�EDQGZLGWK�ZLWKLQ�WKH�YLVXDOLVDWLRQ�UHTXHVW���+RZ�ZLOO�EH�WKH�*9.�DIIHFWHG�E\�HYROXWLRQ�RI�RWKHU�JULG�WHFKQRORJLHV"*9.� LV� UHODWLYHO\� ORRVHO\� FRQQHFWHG� WR� WKH� JULG� PLGGOHZDUH�� KRZHYHU� *9.� ZRXOG� EHQHILW� IURPLPSURYHPHQWV�ZLWKLQ� WKH�IROORZLQJ�JULG� WHFKQRORJLHV�� 4R6�FRQFHUQLQJ�QHWZRUN�EDQGZLGWK��SRVVLEO\UHVRXUFH�UHVHUYDWLRQ���:LOO�\RX�JLYH�VXSSRUW�WR�RWKHU�:3V�RU�RWKHU�JULG�SURMHFWV�IRU�*9."7KH� LQLWLDO� JRDO� RI� WKH�*9.� LV� WR� VXSSRUW� WDVNV� RI�:3��� %XW� LI� UHTXHVWHG� WKH� VXSSRUW� FDQ� EH� DOVRSURYLGHG�WR�WKH�RWKHU�:3V�DV�ZHOO���6HFXULW\�LVVXHV&RQFHUQLQJ� VHFXULW\� LVVXHV� WKH� JULG� VHFXULW\� LQIUDVWUXFWXUH� LV� EHLQJ� H[SORULQJ�� )XUWKHUPRUH� LW� LVSRVVLEOH�WR�HQFU\SW�WKH�WUDQVPLWWHG�GDWD�
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������ $SSHQGL[�&���4XHVWLRQV�WR�:3��E\�:3�
$QVZHUV�DUH�WHQWDWLYH�DQG�VKRXOG�QRW��\HW��EH�WDNHQ�WR�FRQVWLWXWH�D�GHILQLWLYH��VSHFLILFDWLRQ����&DWHJRULHV�RI�DSSOLFDWLRQV7DVN������LQWHUDFWLYH�	�QHDU�UHDO�WLPH��YLVXDOLVDWLRQ
��:KLFK�SURJUDPPLQJ�ODQJXDJHV�GR�\RX�XVH"7DVN������&��&����3URORJ��SRVVLEO\�RWKHU�ODQJXDJHV
��'R�\RX�XVH�03,"7DVN������\HV��/DWWLFH�%ROW]PDQQ�PRGXOH
��:KLFK�03,�FDOOV�GR�\RX�XVH���DUH�LPSRUWDQW"7DVN�����03,B%DUULHU03,B%FDVW03,B&DUWBFUHDWH03,B&DUWBUDQN03,B&DUWBVKLIW03,B&RPPBUDQN03,B&RPPBVL]H03,B)LQDOL]H03,B,QLW03,B3DFN03,B5HFY03,B5HGXFH03,B6HQG03,B6HQGUHFY03,B8QSDFN03,B:WLPH
��:LOO�\RX�XVH�RWKHU���DGGLWLRQDO�FRPPXQLFDWLRQ�PHFKDQLVPV"�,I�VR��ZKLFK"7DVN�������03,��&$9(51�DQG�RU�+/$
��$UH�\RX�XVLQJ�WKH�+/$"7DVN�������\HV��IRU�QRZ�
��:KDW�LV�WKH�UROH�RI�&&$"��:LOO�LW�EH�XVHG�LQ�DGGLWLRQ�WR�03,"7DVN�������XQGHFLGHG
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��&RPSRQHQW�VWUXFWXUH�RI�DSSOLFDWLRQ"��'LVWULEXWLRQ�RI�FRPSRQHQWV"��:KHQ���KRZ�DUH�WKH�FRPSRQHQWV�VWDUWHG"��6RPH�FRPSRQHQWV�ZLOO�EH�LQWHUQDOO\�SDUDOOHO��:LOO�WKH\�EHH[HFXWHG�LQ�D�GLVWULEXWHG�ZD\��YV��RQ�D�VLQJOH�SDUDOOHO�FRPSXWHU�"7DVN������ 7KH�YDULXRV�PRGXOHV�LQ�WKH�DSSOLFDWLRQ�ZLOO�UXQ�LQ�SDUDOOHO�� WKH�VLPXODWRU�LV�SDUDOOHO� LQ� LWVRZQ� ULJKW�� XVLQJ�03,� IRU� LQWHUQDO� FRPPXQLFDWLRQ��7KH�YLVXDOLVDWLRQ�PRGXOH� LV� VLPLODUO\� GLVWULEXWHGDQG�SDUDOOHO�6LPXODWLRQ�� GDWD� VWRUDJH� DQG� YLVXDOLVDWLRQ� PD\� EH� DW� GLIIHUHQW� VLWHV�� PXOWLSOH� VLPXODWLRQV� FDQ� UXQFRQFXUUHQWO\�DW�GLIIHUHQW�ORFDWLRQV��EXW�HDFK�VLPXODWLRQ�ZLOO�EH�FRQILQHG�WR�D�VLQJOH�FOXVWHU�
��*UDQXODULW\�RI�SHUIRUPDQFH�DQDO\VLV"�� 6KRXOG� LW� EH� DEOH� WR� CORRN
� LQVLGH� FRPSRQHQWV� RU� LV� LW� VXIILFLHQW� WR� FRQVLGHU� RQO\� WKH� LQWHUDFWLRQVEHWZHHQ�WKHP"7DVN������7KH�/DWWLFH�%ROW]PDQQ�FRGH�FDQ�EH�D�SHUIRUPDQFH�ERWWOHQHFN��EXW�SUREDEO\�GRHV�QRW�RIIHUPDQ\� RSSRUWXQLWLHV� IRU� RSWLPLVDWLRQV�� 7KH� GDWD� SLSHOLQH� IURP� VLPXODWLRQ� WR� YLVXDOLVDWLRQ� LV� DQRWKHUFULWLFDO�FRPSRQHQW��ZKHUH�SHUIRUPDQFH�DQDO\VLV�FDQ�EH�LPSRUWDQW��7KLV�SLSHOLQH�FRQWDLQV�PDQ\�VWHSV�VRPH�ZLWKLQ� WKH� PRGXOHV� �GDWD� VHOHFWLRQ�� FRPSUHVVLRQ�� SRVVLEO\� HQFU\SWLRQ�� HWF��� DQG� RWKHU� LQ� WKHURXWLQJ�EHWZHHQ�PRGXOHV�
��:KLFK�NLQGV�RI�SHUIRUPDQFH�SUREOHPV�GR�\RX�HQYLVLRQ"��:KDW�DUH�WKH�SHUIRUPDQFH�FULWLFDO�DVSHFWV�RI�WKH�DSSOLFDWLRQ"7DVN�������GDWD�WKURXJKSXW��QHWZRUN�WKURXJKSXW��QHWZRUN�ODWHQF\��:KLFK�GDWD�GR�\RX�QHHG"���&ODVVLILFDWLRQ�IURP�WKH�$3$57�ZRUNLQJ�JURXS���$��:KDW"��0HWULFV���7LPH��FRPSXWDWLRQ��FRPPXQLFDWLRQ��,�2����\HV��'DWD�YROXPH��FRPPXQLFDWLRQ��,�2����\HV��+DUGZDUH�FRXQWHUV����LQVWUXFWLRQV��)/23V��PHPRU\�UHDG�ZULWH��FDFKH�PLVVHV���FRXOG�EH��%��:KHUH"��5HVROXWLRQ�LQ�VSDFH���/RFDWLRQ��+RVW��QRGH��SURFHVV��WKUHDG���\HV��3URJUDP�VWUXFWXUH���\HV��3URJUDP��PRGXOH�ILOH��IXQFWLRQ��ORRS�EORFN��VWDWHPHQW���IXQFWLRQ�ORRS��&��:KHQ"��5HVROXWLRQ�LQ�WLPH���&RPSOHWH�H[HFXWLRQ��3URJUDP�SKDVHV��WLPH���ORJLFDO�SKDVHV�����6LQJOH�HYHQW7DVN�������QHWZRUN�SHUIRUPDQFH
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��8VH�RI�:3��WRROV��$���03,�FRGH�GHEXJJLQJ�DQG�YHULILFDWLRQ��%���0HWULFV�DQG�EHQFKPDUNV��&���3HUIRUPDQFH�(YDOXDWLRQ�DQG�3UHGLFWLRQ7DVN�������$��7KH�/DWWLFH�%ROW]PDQQ�FRGH��WKH�03,�EDVHG��PRGXOH�LV�DOUHDG\�IXOO\�RSHUDWLRQDO��7KHWRRO�PD\�EH�KHOSIXO�EXW�LV�QRW�YLWDO�%��7KHVH�PD\�EH�KHOSIXO�HYHQWXDOO\��ZKHQ�/%�VLPXODWLRQV�ZLOO�EH��IDUPHG�RXW��RQ�WKH�*ULG�7KH�WRROV�VKRXOG�VWUHVV�WKH�UHVSRQVLYLW\�DQG�WKURXJKSXW�RI�WKH�V\VWHP�&�� 6KRXOG� EH� KHOSIXO� LQ� FRQILJXULQJ� WKH� H[SHULPHQWV�� 7KH� SHUIRUPDQFH� WRRO� ZLOO� EH� RISDUWLFXODU�LQWHUHVW�IRU�*9.��VLQFH�WKH�WUDQVSRUW�RI�WKH�YLVXDOLVDWLRQ�GDWD�PXVW�EH�DGDSWHG�WR�WKH�DFWXDOQHWZRUN�FKDUDFWHULVWLFV�
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������ $SSHQGL[�'���4XHVWLRQV��WR�:3��E\�:3�$QVZHUV�DUH�WHQWDWLYH�DQG�VKRXOG�QRW��\HW��EH�WDNHQ�WR�FRQVWLWXWH�D�GHILQLWLYH��VSHFLILFDWLRQ��
�����3RUWDOV�DQG�URDPLQJ�DFFHVV� :KDW�GR�WKH�³*ULG�XVHUV´�UHDOO\�QHHG"��ZKDW�IXQFWLRQDOLW\�VKRXOG�WKH�0LJUDWLQJ�'HVNWRS�KDYH"�ZKLFK�UHVRXUFHV�DQG�DSSOLFDWLRQV�VKRXOG�EH�DYDLODEOH�YLD�GHVNWRS"�7DVN�����QHHGV�HYHQWXDOO\���&RQWURO�DQG�PRQLWRULQJ�IRU�IDUPHG�RXW�VLPXODWLRQV���$FFHVV�WR�SDWLHQW�'%��L�H��DOVR�VHFXULW\��DXWKRULVDWLRQ��DXWKHQWLFDWLRQ��HWF����5HVHUYDWLRQ�RI�XQLTXH�UHVRXUFHV��PHGLFDO�VFDQQHUV���'�YLVXDOLVDWLRQ�HQYLURQPHQWV�� +RZ�FDQ�WDVN�����LQWHUDFW�ZLWK�:3��DSSOLFDWLRQV"
�����5HVRXUFH�PDQDJHPHQW� 7KH�UHVRXUFH�PDQDJHPHQW�LV�YHU\�GHSHQGHQW�DQG�OLPLWHG�RQ�WKDW�DSSURDFK�'R�ZH�DVVXPH�WKH�VHW�RIUHVRXUFH�LV�FKDQJLQJ�G\QDPLFDOO\"7DVN�����\HDU�����DVVXPH�SUH�DOORFDWHG�UHVRXUFHV�DQG�FOXVWHUV\HDU�����DVVXPH�VPDOO��VWDWLF�SRRO�RI�FOXVWHUV�ZLWK�EDFNJURXQG�ORDG\HDU�����DVVXPH�ODUJHU�SRRO�RI�FOXVWHUV��YLUWXDO�RUJDQLVDWLRQ��ZLWK�G\QDPLFDOO\�YDU\LQJ�ORDG�DQGDYDLODELOLW\�
7KLV�VHFWLRQ�FRQWDLQV�FXUUHQWO\�RQO\�D�OLVW�RI�TXHVWLRQV�WKDW�KDYH�WR�EH�DQVZHUHG�E\�RU�LQ�FRQMXQFWLRQZLWK�UHVSRQVLELOLWLHV�RI�RWKHU�:3V��6RPH�TXHVWLRQV�DUH�LQGLUHFWO\�UHODWHG�WR�WKH�EDVLF�VHUYLFHV�SURYLGHGE\�WKH�PLGGOHZDUH�GHYHORSHG�LQ�WKH�'DWD*ULG�SURMHFW�
x +RZ�PDQ\�XVHUV�KDYH�WR�EH�VLPXOWDQHRXVO\�VXSSRUWHG"7DVN�������RQO\�D�VLQJOH�XVHUx ,V�WKHUH�D�FRPPRQ�TXHXH�RI�MREV�IRU�DOO�XVHUV�RU�D�GLIIHUHQW�TXHXH�IRU�HDFK�XVHU"7DVN�������1�$x :KLFK�PHFKDQLVPV�ZRXOG�EH�DYDLODEOH�IRU�D�JLYHQ�XVHU�WR�VSHFLI\�GLIIHUHQW�SULRULWLHV�EHWZHHQ� KLVRZQ�MREV"7DVN�������$�PHFKDQLVP�VKRXOG�EH�DWWUDFWLYH�WR�KDYH��6KRXOG�QRW�UHTXLUH�PXFK�NQRZOHGJH�RIVFKHGXOLQJ��VKRXOG�DOORZ�G\QDPLF�DGMXVWPHQWV�x ,Q� WKH� FDVH� WKDW�PXOWLSOH� XVHUV� VKDUH� FRPPRQ� VHUYLFHV� DQG� D� FRPPRQ� TXHXH�� DUH�ZH� JRLQJ� WRVXSSRUW�SULRULWLHV�EHWZHHQ�XVHUV"�:KLFK�ZRXOG�EH�WKH�VFRSH�RI�WKHVH�SULRULWLHV��HDUOLHU�H[HFXWLRQ�SUH�HPSWLRQ�RI�DOUHDG\�UXQQLQJ�MREV�ZLWK�OHVV�SULRULW\ �«�"�7KLV�TXHVWLRQ�LV�FORVHO\�UHODWHG�WR�WKHDUFKLWHFWXUH� RI� WKH� 5HVRXUFH� %URNHU� �5%�� GHYHORSHG� DW� WKH� 'DWDJULG� SURMHFW� DQG� WKHLULPSOHPHQWDWLRQ�RI�WKH�UHVRXUFH�VHOHFWLRQ�SURFHVVHV�DQG�WKH�PDLQWHQDQFH�RI�D�TXHXH�ZLWK�VXEPLWWHGMREV�7DVN�������1�$x :KDW�SDUDOOHO�SURJUDPPLQJ�OLEUDULHV�DUH�JRLQJ�WR�EH�XVHG"�2QO\�03,"�2WKHUV"�:KLFK"7DVN�������+/$�FRQWHQGHU�IRU�LQWHU�PRGXOH�FRPPXQLFDWLRQ��QRW�IRU� LQWUD�PRGXOH�x :KDW�SODWIRUPV��LQ�WHUPV�RI�RSHUDWLQJ�V\VWHP�DQG�SURFHVVRU�DUFKLWHFWXUH��DUH�ZH�VXSSRVHG�WRVXSSRUW"�:KDW�YHUVLRQV�RI�*18�WRROV�RU�DQ\�RWKHU�UHTXLUHG�GHYHORSPHQW�VRIWZDUH�VKRXOG�ZH�XVH"7DVN�������PRVWO\�/LQX[�RQ�[��
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x $UH�WKHUH�DQ\�VSHFLDO�UHTXLUHPHQWV�IRU�:3��DSSOLFDWLRQV�WKDW�QHHG�WR�EH�LQFOXGHG�LQ�WKH�-RE'HVFULSWLRQ�/DQJXDJH"7%'x :KDW�LV�XQGHUVWRRG�E\�LQWHUDFWLYH�DSSOLFDWLRQV�UXQQLQJ�RQ�WKH�JULG"�'R�WKH\�UHTXLUH�DQLPPHGLDWH�UHVSRQVH�RQFH�WKH\�DUH�VXEPLWWHG"�:KDW�LV�JRLQJ�WR�KDSSHQ�LI�WKHUH�DUH�QRW�HQRXJKUHVRXUFHV�WR�VDWLVI\�WKH�UHTXLUHPHQWV�RI�RQH�DSSOLFDWLRQ�DW�D�JLYHQ�LQVWDQW�RI�WLPH"�6KRXOG�LW�EHVLPSO\�FDQFHOOHG��RU�SRVWSRQHG��RU�SUH�HPSW�QRQ�LQWHUDFWLYH�DSSOLFDWLRQV�DOUHDG\�UXQQLQJ ����"7DVN�������QRW�DOO�VXEWDVNV�UHTXLUH�DQ�LQWHUDFWLYH�UHVSRQVH��)RU�WKRVH�WKDW�GR��D�VROXWLRQ�PXVW�EHIRXQG��2QH�RSWLRQ�FRXOG�EH��SUHVFKHGXOLQJ�LQ�D�VSHFLILHG�WLPH�ZLQGRZ��LQWHUDFWLYH�UHVSRQVH�RQFHLW�UXQV��7KLV�PD\�LQFOXGH�SUHVFKHGXOLQJ�UHVRXUFHV�WKDW�FDQ�EH�IUHHG�LPPHGLDWHO\�ZKHQ�DQDGGLWLRQDO�LQWHUDFWLYH�WDVN�LV�VXEPLWWHG��:KHQ�WKHUH�DUH�LQVXIILFLHQW�UHVRXUFHV�IRU�D�UXQQLQJ�WDVN�H�J��UHVRXUFHV�DUH�UHFODLPHG�DIWHU�DOO���PLJUDWLRQ�RI�WKH�WDVN�LV�WKH�SUHIHUUHG�VROXWLRQ��2WKHURSWLRQV�VWLOO�QHHG�WR�EH�H[DPLQHG�x :KLFK� DUH� WKH� SHUIRUPDQFH� LQGH[HV� WKDW� VKRXOG� EH� W\SLFDOO\� RSWLPLVHG�� WRWDO� H[HFXWLRQ� WLPH�UHVSRQVH� WLPH�� UHVRXUFH� XWLOLVDWLRQ� HIILFLHQF\ ����� ,Q� WKH� ODWWHU� FDVH�� LV� WKHUH� JRLQJ� WR� EH� DQ\PHFKDQLVP�WR�GHFUHDVH�SULRULWLHV�RI�XVHUV�ZKR�KDYH�FRQVXPHG� ODUJH�QXPEHU�RI� UHVRXUFHV� LQ� WKHSDVW"�7KLV�TXHVWLRQ�GHDOV�DOVR�ZLWK�WKH�H[LVWHQFH�RI�DFFRXQWLQJ�PHFKDQLVPV�7DVN� ����� $W� OHDVW� WZR� PRGHV� �VHH� XVH� FDVH��� 1RQ�LQWHUDFWLYH�� PLQLPLVH� WRWDO� H[HFXWLRQ� WLPH�,QWHUDFWLYH��PLQLPLVH�XVHU�UHVSRQVH�WLPH�IRU��IRFXVVHG�WDVNV���IRFXV�PD\�FKDQJH�G\QDPLFDOO\�x :KDW�LV�WKH�H[SHFWHG�VL]H�RI�RXU�JULG�HQYLURQPHQWV�DQG�WKH�DSSOLFDWLRQV�WR�EH�UXQ�WKHUH��LQ�WHUPVRI�QXPEHU�RI�SURFHVVRUV�RU�QXPEHU�RI�SURFHVVHV��UHVSHFWLYHO\�"�$UH�WKHUH�DQ\�HVWLPDWLRQV�RI�WKHVFDODELOLW\�UHTXLUHPHQWV"7%'x $UH�WKHUH�DQ\�UHVWULFWLRQV�LQ�WKH�XVH�RI�H[WHUQDO�SDFNDJHV"�$UH�ZH�UHVWULFWHG�WR�WKH�XVH�RI�VRIWZDUHZLWK� D�*3/� OLFHQVH� DQG� VRXUFH�FRGH�SXEOLFO\� DFFHVVLEOH"�/HW¶V�JLYH� DQ� H[DPSOH��'DWD*ULG� XVHV&RQGRU�*�DV�SDUW�RI� WKHLU� -RE�6XEPLVVLRQ�6HUYLFH��&RQGRU�*� LV�RQO\�GLVWULEXWHG� LQ�ELQDU\� IRUPXQGHU�DQ�DFDGHPLFDO�OLFHQVH�RU�DQ�LQWHUQDO�XVH�OLFHQVH��:KDW�DUH�WKH�LPSOLFDWLRQV�WR�&URVV*ULG�LI6FKHGXOLQJ�$JHQWV�DUH�SDUWLDOO\�EDVHG�RQ� WKH�VHUYLFHV�RI� 'DWD*ULG�V�-RE�6XEPLVVLRQ�6HUYLFH"� ,VWKLV�FRPSOHWHO\�DFFHSWDEOH�RU�DUH�WKHUH�DQ\�OLPLWDWLRQV"7%'
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