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7KLV�GRFXPHQW�VSHFLILHV� WKH�VRIWZDUH� UHTXLUHPHQWV� IRU� &URVV*ULG�7DVN������³'LVWULEXWHG�'DWD$QDO\VLV� LQ�+(3´�� LQFOXGLQJ� WKH� WZR� WHFKQLFDO� VXEWDVNV� �������� QDPHO\� ,QWHUDFWLYH�'LVWULEXWHG�'DWD$FFHVV DQG��������'DWD�0LQLQJ�7HFKQLTXHV�RQ�*ULG���WKH�,QWHJUDWLRQ�DQG�'HSOR\PHQW�WDVN���������DQGWKH�$SSOLFDWLRQ� WR� UHDOLVWLF�+(3�H[DPSOHV�GHVFULEHG� LQ� WDVN������� �$SSOLFDWLRQ� WR�+/7�DQG�3K\VLFV7'5��7KH�LQWHQGHG�DXGLHQFH�LV�WKH�7DVN� LWVHOI��7DVN�����E�RQ� WKH�WZR�WHFKQLFDO�LWHPV�� WKH�:3��DQG:3��VXSSRUWLQJ�PLGGOHZDUH�7DVNV��DQG�DOVR�:3��UHJDUGLQJ� WHVWEHG�VHWXS�UHTXLUHPHQWV�
���� 6&23(

7KH�SURGXFWV�RI�7DVN�����DUH��D� $Q�6FKHPD�IRU�,QWHUDFWLYH�'LVWULEXWHG�'DWDEDVH�$FFHVV�E� 3URSRVDO�IRU�'LVWULEXWHG��'DWD�0LQLQJ�7HFKQLTXHV�F� 5HDOLVWLF�3URWRW\SHV�IRU�+(3�3K\VLFV�$QDO\VLV�RQ�'LVWULEXWHG�'DWD7KH� WZR�ILUVW� SURGXFWV� DUH� SURSRVHG� WR� EH� LPSOHPHQWHG� LQ� WKHLU� ILQDO� IRUP� LQ� WKH� IUDPHZRUN� RI� WKH2*6$�� DV�*ULG� 6HUYLFHV�� 7KLV� GRFXPHQW� DOVR� VXJJHVWV� SRVVLELOLWLHV� IRU� GHILQLWLRQ� RI� DQ� ,QWHUDFWLYH6HUYLFH�LQ�WKH�*ULG�IUDPHZRUN�
$SSOLFDWLRQ�3HUVSHFWLYH�
7KH�/+&�+LJK�(QHUJ\�3K\VLFV�H[SHULPHQWV�ORFDWHG�DW�&(51�ZLOO�VWDUW�GDWD�WDNLQJ�LQ�WKH�\HDU������$PRQJVW�WKH�IRXU�GHWHFWRUV�WKDW�DUH�EHLQJ�EXLOW�ULJKW�QRZ��$7/$6�DQG�&06�DUH�JHQHUDOSXUSRVH�GHWHFWRUV�WKDW�ZLOO�EH�XVHG�E\�ZRUOG�ZLGH�FROODERUDWLRQV�RI�DURXQG������SK\VLFLVWV�HDFK�/+&E�DQG�$/,&(� DUH GHGLFDWHG� WR� VSHFLDO� WRSLFV� LQ�+LJK�(QHUJ\� 3K\VLFV�� WKHLU� FROODERUDWLRQV� DUHVRPHZKDW�VPDOOHU��KXQGUHGV�RI�SK\VLFLVWV��
/+&�ZLOO�SURGXFH�±UXQQLQJ� DW� �KLJK�OXPLQRVLW\��DURXQG�����PLOOLRQ�HYHQWV�SHU�VHFRQG��7KLVKXJH�QXPEHU�RI�HYHQWV�ZLOO�EH�UHGXFHG�WR�DERXW�����HYHQWV�WKDW�ZLOO�EH�VDYHG�IRU�IXWXUH�DQDO\VLV��7KHILOWHULQJ�WHFKQLTXHV�WKDW�HOLPLQDWH�µXQLQWHUHVWLQJ¶�HYHQWV�WR�WKH�DSSURSULDWH�UDWH�DUH�WKXV�PDQGDWRU\�DQGLWV� RSWLPL]DWLRQ� ZLOO� UHVXOW� FUXFLDO� IRU� WKH� SHUIRUPDQFH� RI� DQDO\VLV�� )XUWKHUPRUH� WKH� VHOHFWHG� µUDZ¶HYHQW��ZLOO�EH�QH[W�UHFRQVWUXFWHG�DQG�WUDQVIRUPHG�LQ�DQ�$QDO\VLV�2EMHFW�'DWD��$2'���DQG�ILQDOO\�LQWR7$*�GDWD�
7KH� DYHUDJH� VL]H� RI� RQH� UDZ� HYHQW� LV� ��0%� �UHDFKLQJ� ���0%� IRU� KHDY\� LRQ� FROOLVLRQV� LQ$/,&(��EHLQJ�DURXQG���.%�IRU�$2'�DQG�MXVW��.%�IRU�7$*�'DWD���$VVXPLQJ��� � VHFRQGV�GDWD�WDNLQJSHU� \HDU� \LHOGV� D� WRWDO� DPRXQW� RI� ��3%� UDZ� GDWD� UHFRUGHG� SHU� H[SHULPHQW��2QH� KDV� WR� DGG� WR� WKHVHILJXUHV� WKH� QHHG� RI� VHYHUDO� GDWD� UH�SURFHVVLQJ� SHU� \HDU� SOXV� D� VWLOO� QRW� IXOO\� GHWHUPLQHG� DPRXQW� RIVLPXODWHG�HYHQWV�
2QH�RI�WKH�PDLQ�REMHFWLYHV�RI�/+&�LV�WR�ORRN�IRU�WKH�+LJJV�ERVRQ��D�SDUWLFOH�SUHGLFWHG�WR�EHWKH�RULJLQ�RI�PDVV�WKURXJK�LQWHUDFWLRQ�ZLWK�RWKHU�SDUWLFOHV��,WV�ORZHU�PDVV�OLPLW�KDV�EHHQ�HVWDEOLVKHG�E\WKH� SUHYLRXV� /(3� FROODERUDWLRQV� LQ� ������ *H9�F� DW� ���&/� ZLWKLQ� WKH� 60� DVVXPSWLRQV�� /+&GHWHFWRUV�DUH�RSWLPL]HG�WR�ORRN�IRU�WKLV�SDUWLFOH�LQ�D�ZLGH�PDVV�UDQJH�XS�WR���7H9�
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7KLV� DSSOLFDWLRQ� ZLOO� WKXV� DGGUHVV� VHYHUDO� FKDOOHQJLQJ� SRLQWV�� DFFHVV� WR� ODUJH� GLVWULEXWHGGDWDEDVHV LQ�WKH�*ULG�HQYLURQPHQW��GHYHORSPHQW�RI�GLVWULEXWHG�GDWD�PLQLQJ WHFKQLTXHV�VXLWHG�WR�WKH+(3� ILHOG�� GHILQLWLRQ� RI� D� OD\HUHG� DSSOLFDWLRQ� VWUXFWXUH�� IOH[LEOH� HQRXJK� WR� DGDSW� WR� GLIIHUHQWH[SHULPHQWDO� VHW�XSV� DQG� LQWHJUDWLRQ� RI� XVHU�IULHQGO\� LQWHUDFWLYH� DFFHVV�� LQFOXGLQJ� VSHFLILF� SRUWDOWRROV�

7KH�VRIWZDUH�SURGXFWV�SURSRVHG�WR�EH�GHYHORSHG��DV�*ULG�VHUYLFHV��DUH��VHH������
�� ,QWHUDFWLYH�6HVVLRQ�'LVWULEXWHG�'DWDEDVH�$FFHVV�6HUYLFH���,6'%��DQG�D«�� 'LVWULEXWHG�'DWDEDVH�,QVWDOODWLRQ��5HSOLFDWLRQ�DQG�6WULSSLQJ�6HUYLFH��'%,167��� ,QWHUDFWLYH�6HVVLRQ�'LVWULEXWHG�3URFHVVLQJ��,6'3��LPSOHPHQWHG�RQ�WRS�RI�,QWHUDFWLYH�6HVVLRQ'LVWULEXWHG�0DQDJHU�DQG�:RUNHU��,60��,6:��XVLQJ�03,�RU�VLPLODU�PHVVDJH�SDVVLQJ�LQWHUIDFH��� ,QWHUDFWLYH�6HVVLRQ�'DWD�0LQLQJ�6HUYLFH��,6'0���LQFOXGLQJ�1HXUDO�1HWZRUN�$OJRULWKPV�
,QWHUDFWLYH�GLVWULEXWHG�+(3�DSSOLFDWLRQV�ZLOO�EH�EXLOW�ZLWK�D�3RUWDO�DV�8,�DQG�HPSOR\LQJ�WKHSUHYLRXV�VHUYLFHV�FRRUGLQDWHG�YLD�DQ�DGHTXDWH�KLJK�OHYHO�MRE�GHVFULSWLRQ�ODQJXDJH�

���� '(),1,7,216��$&521<06��$1'�$%%5(9,$7,216
&URVV*ULG 7KH�(8�&URVV*ULG�3URMHFW�,67�����������'DWD*ULG�('* 7KH�(8�'DWD*ULG�3URMHFW�,67�����������*5,' *ULG�IUDPHZRUN�IRU�VKDULQJ�RI��GLVWULEXWHG��UHVRXUFHV�'%06 'DWDEDVH�0DQDJHPHQW�6\VWHP�2�5�'%06 2EMHFW�5HODWLRQDO�'%06�64/ 6WUXFWXUHG�4XHU\�/DQJXDJH�03, 0HVVDJH�3DVVLQJ�,QWHUIDFH�03,&+�*��������*ULG�HQDEOHG�LPSOHPHQWDWLRQ�RI�03,�+773 +\SHUWH[W�7UDQVSRUW�3URWRFRO�;0/ ([WHQGHG�0DUNXS�/DQJXDJH�62$3����������������6LPSOH�2EMHFW�$FFHVV�3URWRFRO�:6'/�������������� :HE�6HUYLFH�'HILQLWLRQ�/DQJXDJH�&( &RPSXWLQJ�(OHPHQW��('*��6( 6WRUDJH�(OHPHQW��('*��60������������ 6WDQGDUG�0RGHO��LQ�WKH�+LJK�(QHUJ\�3K\VLFV�FRQWH[W��11��������������������1HXUDO�1HWZRUN�%)*6����������������%UR\GHQ�)OHWFKHU�*ROGIDUE�6KDQQRQ�+\EULG�OLQHDU�PHWKRG�IRU�11¶V3$:�������������� 3K\VLFV�$QDO\VLV�:RUNVWDWLRQ�VRIWZDUH�5227������������ $Q�2EMHFW�2ULHQWHG�'DWD�$QDO\VLV�)UDPHZRUN�620�������������� 6HOI�2UJDQL]LQJ�0DS�,60 ,QWHUDFWLYH�6HVVLRQ�0DQDJHU�,6: ,QWHUDFWLYH�6HVVLRQ�:RUNHU�QRGH�,65% ,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU�,6'% ,QWHUDFWLYH�6HVVLRQ�'DWDEDVH�6HUYHU�'%,167 'DWDEDVH�,QVWDOODWLRQ��5HSOLFD�DQG�6WULSSLQJ�6HUYLFH�
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&URVV*ULG 3URMHFW�7HFKQLFDO�$QQH[�,��Y�����'DWD*ULG�('* 3XEOLF�'HOLYHUDEOHV�LQ� KWWS���ZZZ�HX�GDWDJULG�RUJ*ULG *ULG�IUDPHZRUN��)RVWHU�	�.HVVHOPDQ*ULG�3K\V� KWWS���ZZZ�JOREXV�RUJ�UHVHDUFK�SDSHUV�RJVD�SGI*OREXV KWWS���ZZZ�JOREXV�RUJ�03,&+�*��������KWWS���ZZZ��QLX�HGX�PSL�:6'/�������������� KWWS���ZZZ�Z��RUJ�75�ZVGO0/3ILW KWWS���VFKZLQG�KRPH�FHUQ�FK�VFKZLQG�0/3ILW�KWPO3$:�������������� KWWS���ZZZLQIR�FHUQ�FK�DVG�SDZ�5227������������ KWWS���URRW�FHUQ�FK�'DWD�0LQLQJ 7�+DVWLH�5�7LELVKLUDQL�-�)ULHGPDQ�³7KH� (OHPHQWV� RI� 6WDWLVWLFDO� /HDUQLQJ´�6SULQJHU6HULHV�LQ�6WDWLVWLFV�������6OHXWK��D�TXDVL�PRGHO�LQGHSHQGHQW�VHDUFK�VWUDWHJ\�IRU�QHZ�SK\VLFV��%�.QXWHVRQ��KHS�H[��������6HDUFK�IRU�1HZ�3K\VLFV�LQ�H�PX�;�'DWD�DW�'��XVLQJ�6OHXWK�$�TXDVL�PRGHO�LQGHSHQGHQW�VHDUFK�VWUDWHJ\�IRU�QHZ�SK\VLFV�'��&ROODERUDWLRQ��KHS�H[��������
���� 29(59,(:6HFWLRQ� ��� DQG� LQ� SDUWLFXODU� ����� SURYLGHV� WKH� RYHUDOO� GHVFULSWLRQ� ZLWK� VRPH� GHWDLO�� LQFOXGLQJ� WKHUHODWLRQ�WR�H[LVWLQJ�DQG�IXWXUH�VRIWZDUH��DQG�VHWV�WKH�EDVLV�IRU�WKH�6SHFLILF�5HTXLUHPHQWV�WR�EH�GHWDLOHGLQ�6HFWLRQ���
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�� 29(5$//�'(6&5,37,21
���� 352'8&7�3(563(&7,9(

,17(5$&7,9(�'$7$�$1$/<6,6�,1�+(3
,QWHUDFWLYH� GDWD� DQDO\VLV� KDV� D� ORQJ� WUDMHFWRU\� LQ�+(3�� 3$:� �3K\VLFV�$QDO\VLV�:RUNVWDWLRQ�ZDV�WKH�³LQWHJUDWHG�SURGXFW´�XVHG�LQ�WKH�/(3�H[SHULPHQWV�DQDO\VLV��IRU�WKH�ODVW����\HDUV��7KLV�SURGXFW�XVHG�LQ�D�)RUWUDQ���SURJUDPPLQJ�HQYLURQPHQW��LQFOXGHV�VHYHUDO�PRGXOHV�WLJKWO\�FRXSOHG��IURP�WKH�,�2ELQDU\�ILOH�DFFHVV��EDVHG�RQ�WKH�=(%5$�)RUWUDQ�,�2�SURGXFW���DQ�LQWHJUDWHG�VFULSW�SDFNDJH��.80$&�ZLWK� )RUWUDQ� ³LQWHUSUHWHU´�� D� KLVWRJUDPPLQJ�� ILWWLQJ� DQG� SORWWLQJ� SDFNDJH� �+%22.��� HWF�� 7KLV³FRPSOHWH´� DSSURDFK�KDV�EHHQ�FRQWLQXHG� LQ� WKH�2EMHFW�2ULHQWHG� IUDPHZRUN� DGRSWHG� IRU� WKH� FXUUHQW�7HYDWURQ� DW� )HUPLODE�� DQG� IXWXUH� �/+&� DW� &(51�� +DGURQ� &ROOLGHUV� ZLWK� WKH� 5227� SDFNDJH�� ,WLQFOXGHV��,�2�EDVHG�RQ�DQ�REMHFW�VWUHDPLQJ�OLEUDU\��DQG�D�IXOO�REMHFW�HQYLURQPHQW��$V�LW�LV�TXLWH�OLNHO\WKDW� WKH� JHQHUDO� ,�2� SDFNDJH� IRU� WKH� /+&� H[SHULPHQWV� ZLOO� XVH� 5227� DV� EDVLV�� WKH� � XVH� RI� LWVLQWHUDFWLYH�SRVVLELOLWLHV��LV�YHU\�OLNHO\�,Q�SDUDOOHO��WKH�SRVVLELOLW\�WR�XVH�2�5�'%06��ZLGHO\�H[WHQGHG�LQ�WKH�FRPPHUFLDO�DUHD��KDV�EHHQFRQVLGHUHG�� 7KH� GHYHORSPHQW� RI� DQ� LQGHSHQGHQW� 8VHU� ,QWHUIDFH�� ZLWK� VHSDUDWH� +LVWRJUDPPLQJ� DQG3ORWWLQJ�SDFNDJHV��KDV�EHHQ�DGGUHVVHG�E\�WKH�/+&�&ROODERUDWLRQV��DQ�H[DPSOH�LV�WKH�&(51�/+&��VRIWZDUH�� QRZ� UHIHUUHG� DV� $1$3+(�� LQFOXGLQJ� WKH� /L]DUG� WRRO� IRU� LQWHUDFWLYH� DQDO\VLV� DQGYLVXDOL]DWLRQ��,Q� WKH� GHYHORSPHQW� RI� WKLV� +(3� ,QWHUDFWLYH�'DWD� $QDO\VLV� DSSOLFDWLRQ�� GLVWULEXWHG� LQ� D� *ULGHQYLURQPHQW��ERWK�DSSURDFKHV�ZLOO�EH�FRQVLGHUHG��WU\LQJ�WR�JHW�WKH�EHVW�RI�ERWK�ZRUOGV�$�GLVWULEXWHG�5227�SURWRW\SH��3522)��LV�EHLQJ�GHYHORSHG�FXUUHQWO\�E\�WKH�5227�WHDP��2XUZRUN� LQ� WKLV� OLQH� ZLOO� WU\� WR� FROODERUDWH� GLUHFWO\� ZLWK� WKHP�� LQ� SDUWLFXODU� FRQVLGHULQJ� WKHLPSOHPHQWDWLRQ�RI�'LVWULEXWHG�'DWD�0LQLQJ�WHFKQLTXHV��OLNH�1HXUDO�1HWZRUNV��LQ�WKLV�IUDPHZRUN�86(�2)�',675,%87('�'$7$%$6(6 �7DVN�������
2Q�WKH�RWKHU�KDQG��WKH�DSSURDFK�EDVHG�RQ�WKH�XVH�RI�2�5�'%06�ZLOO�DWWDFN�LQ�ILUVW�SODFH�WKH�XVHRI�GLVWULEXWHG�GDWDEDVHV�LQ�WKH�*ULG�IUDPHZRUN��,Q�WKH�'%06�ZRUOG�WKLV�FRXOG�EH�FRQVLGHUHG�DV�D�WDVNLQFOXGLQJ� FRQQHFWLRQ� LVVXHV� UHJDUGLQJ� VHFXULW\� DQG� DFFHVV� DUFKLWHFWXUH�� UHSOLFDWLRQ�� DQG� FROOHFWLYHSURFHVVLQJ�� &XUUHQW� FRPPHUFLDO� VROXWLRQV� �� OLNH� ,%0� ,QIRUPL[� ;36� �� VROYH� WKH� SUREOHP� XVLQJVRSKLVWLFDWHG�VKDUH�QRWKLQJ�DUFKLWHFWXUH��VR�VXLWHG�LQ�SULQFLSOH�WR�WKH�*ULG�VFKHPH�ZLWK�VHUYHU�QRGHVGLVWULEXWHG�DFURVV�GLIIHUHQW�VLWHV��2WKHU�2�5�'%06�OLNH�2UDFOH��L�UHTXLUH�PXFK�PRUH�WLJKWO\�FRXSOHGKDUGZDUH� DQG� WKHLU�FOXVWHULQJ�PHFKDQLVP�GRHV�QRW� VHHP� LQ� SULQFLSOH� VXLWHG� WR� WKLV� GLUHFW� XVH� LQ� WKH*ULG�HQYLURQPHQW�7KH� SURSRVHG� VROXWLRQ� LV� IOH[LEOH� DQG� GRHVQ¶W� UHO\� RQ� SURSULHWDU\� WHFKQLTXHV�� IROORZLQJ� WKHDSSURDFK�XVHG�LQ�WKH�('*�SURMHFW��LW�VWDUWV�FRQVLGHULQJ�D�0(7$'$7$�FDWDORJ�WR�SURYLGH�WKH�JOREDOLQIRUPDWLRQ�DERXW�WKH�GLIIHUHQW�'$7$6(76�'$7$6(76�DUH�WKH�EDVLF�LQIRUPDWLRQ�XQLW��DQG�WKH\�DUH�FRQVLGHUHG�DV�UHDG�RQO\�IRU�RXU�SK\VLFVDQDO\VLV� DSSOLFDWLRQV�� '$7$6(7� GHVFULSWLRQ� ZLOO� EH� EDVHG� RQ� DQ� ;0/�6FKHPD�� ;0/�''/�GHVFULELQJ�VWRULQJ�RI�VHPL�VWUXFWXUHG�LQIRUPDWLRQ�LQ�'%�WDEOHV��VR�DEVWUDFWLQJ�''/��IRU�DQ\�64/���FRPSOLDQW� '%06��� 7KH� LQIRUPDWLRQ� VWRUHG� LWVHOI� LV� GHVFULEHG� DOVR� LQ� ;0/� IRUPDW�� 7KLV� DSSURDFKDOORZV�FRPSOHWH�SRUWDELOLW\��YHQGRU� LQGHSHQGHQFH�� DQG� LV� VXSSRUWHG� E\� WKH� FRUUHVSRQGHQFH�EHWZHHQ2�5�IHDWXUHV�RI�WKH�'%06�DQG�WKH�VHPL�VWUXFWXUHG�LQIRUPDWLRQ�UHSUHVHQWDWLRQ�SURYLGHG�E\�;0/�5HSOLFDWLRQ�RI� D�'$7$6(7�ZLOO� EH� DFKLHYHG� GXPSLQJ� WKH�'%06� LQIRUPDWLRQ� LQWR� DQ�;0/ILOH��WUDQVIHUULQJ�WKH�UHVXOWLQJ�FRPSUHVVHG�ILOHV�YLD� *ULG)73��VWULSSLQJ� WR�GLVWULEXWH�KRPRJHQRXVO\� LIQHHGHG��DQG�UHORDGLQJ�LQ�WKH�WDUJHW�GLVWULEXWHG�'%06��7KLV�ZLOO�EH� LPSOHPHQWHG��DV�D�'%,167��IRU,QVWDOODWLRQ��VHUYLFH�
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7KH�0(7$'$7$�FDWDORJ�VWRUHV�WKH�GHVFULSWLRQ�IRU�HDFK�'$7$6(7�LQFOXGLQJ�D�XQLTXH�ORJLFDOQDPH�DQG�SRVVLEO\�VHYHUDO�SK\VLFDO�ORFDWLRQ�QDPHV��7KHVH�QDPHV�ZLOO�GHVFULEH�WKH�³VHUYLFH�ORFDWLRQ´�7KLV�0(7$'$7$� FDWDORJ� ZLOO� UHVLGH� LWVHOI� RQ� DQRWKHU� GDWDEDVH� V\VWHP�� LQFOXGLQJ� D� VHFXUH� *ULGDFFHVV�� DQG� VXSSRUW� IRU� WKH� FRUUHVSRQGLQJ� 9LUWXDO� 2UJDQL]DWLRQ�� 7KH� SURSRVHG� VHUYLFH� LV� EHLQJGHYHORSHG� LQ� WKH� ('*� :3��� � LQ� UHODWLRQ� ZLWK� WKH� 6SLW)LUH� SURMHFW�� 2XU� DLP� KHUH� ZLOO� EH� WKHFROODERUDWLRQ�WR�PDNH�WKLV�IUDPHZRUN�IOH[LEOH�HQRXJK�WR�VXSSRUW�RXU�'$7$6(7�GHVFULSWLRQ��DQG�ZRUNZLWK�WKH�2�5�'%06�HPSOR\HG�LQ�RXU�SURMHFW��LQ�SULQFLSOH�D�JHQHULF�RQH�XQGHU�WKH�64/����VWDQGDUG��LQSUDFWLFH�WKH�ILUVW�WR�EH�WULHG�ZLOO�EH�,%0�,'6������7KH�DFWXDO�DFFHVV�WR�WKH�GDWD�LWVHOI�ZLOO�EH�GHVFULEHG�DV�DQRWKHU�VHUYLFH��,6'%��DQG�ZLOO�ZRUN�YLD;0/�IORZ�ERWK�IRU�WKH�TXHULHV�DQG�WKH�UHVXOWVHW��LQFOXGLQJ�LQ�WKLV�FDVH�WKH�SRVVLELOLW\�WR�UHIHU�WR�D�ORFDOFDFKH�VHUYLFH�RU�DQG��D�YLUWXDO�GDWD�VHUYLFH�LQVWHDG�RI�WKH�GDWD�LWVHOI�IRU�HIILFLHQF\�UHDVRQV��,17(5$&7,9(�6(66,21�6(59,&(6
,QWHUDFWLYH�ZRUN�LQ�WKH��*ULG�IUDPHZRUN�LV�DQRWKHU�LPSRUWDQW�LVVXH��:LWK�WKH�DLP�WR�FRQWULEXWHWR�D�IXWXUH�GLVFXVVLRQ�LQ�WKH�FRUUHVSRQGLQJ�**)�ZRUN�JURXS��DQG�EDVHG�LQ�SDVW�H[SHULHQFH��ZH�SURSRVHDQ�LQWHUDFWLYH�JULG�IUDPHZRUN�LPSRVLQJ�VHYHUDO�UHVWULFWLRQV�RQ�WKH�UHVRXUFH�XVH��UHTXLULQJ�WKH�SUHVHQFHLQ�WKH�92�RI�DQ�³,QWHUDFWLYH�6HVVLRQ�6HUYLFH�)DFWRU\´��,66)��WKDW�SURYLGHV��YLD�DQ�,QWHUDFWLYH�6HVVLRQ5HVRXUFH�%URNHU��,65%���� $OORFDWLRQ�RI�DQ�,QWHUDFWLYH�6HVVLRQ�0DQDJHU��,60��JULG�QRGH��HLWKHU�LQ�H[FOXVLYH�ZD\�WR�WKHXVHU��RU�XVHU�JURXS���RU�E\�UHTXHVWLQJ�KLJKHU�SULRULW\�UHVSHFW�WR�RWKHU�VHUYLFH�SURFHVVHV��OLNHWKRVH�GHULYHG�IURP�D�EDWFK�OLNH�VHUYLFH��L�H���&RPSXWLQJ�(OHPHQW�VHUYLFH�LQ�WKH�('*�QRWDWLRQ��7KLV�,60�QRGH��SOD\V�D�FHQWUDO�UROH�LQ�WKH�LQWHUDFWLYH�VHVVLRQ�E\�D� HVWDEOLVKLQJ� DQ� RXWZDUG� FRQQHFWLRQ� WR� WKH� 8VHU� ,QWHUIDFH� �3RUWDO�� WR� JHW� WKHFRUUHVSRQGLQJ�XVHU�LQSXW�E� UXQQLQJ� WKH� PDLQ� SURJUDP�� DQG� GLVWULEXWLQJ� WKH� ZRUN� DFURVV� WKH� GLIIHUHQW,17(5$&7,9(�6(66,21�:25.(5�QRGHV��,6:���YLD�D�PHFKDQLVP�OLNH�03,F� FROOHFWLQJ�DQG�FDOFXODWLQJ�JOREDO�SURFHVV�TXDQWLWLHV��OLNH�VROYLQJ�ODUJH�OLQHDU�V\VWHPVIRU�JUDGLHQW�HVWLPDWLRQ�LQ�11��VR�UHTXLULQJ�D�SRZHUIXO�KDUGZDUH�FRQILJXUDWLRQ�G� UHWXUQLQJ�WKH�RXWSXW�LQIRUPDWLRQ�WR�WKH�8VHU�,QWHUIDFHH� $FFHSWLQJ� IURP�WKH�8,�DW� OHDVW� WKH� IROORZLQJ�FRQWURO�GLUHFWLYHV�DERXW� WKH� LQWHUDFWLYHVHVVLRQ� LWVHOI�� .((3�$/,9(� �UHQRYDWLRQ� RI� UHVHUYDWLRQ��� &$1&(/�&855(17�352&(66��WKH�&75/�&�HTXLYDOHQW�LQ�FXUUHQW�+(3�DSSOLFDWLRQV���DQG��%<(��� $OORFDWLRQ� RI� WKH� ,17(5$&7,9(� 6(59,&(� '$7$%$6(� 6(59(56� �,6'%��� LQFOXGLQJLQVWDOODWLRQ� LI� UHTXLUHG� �'%,167�� ZLWK� UHSOLFDWLRQ� DQG� VWULSSLQJ� WR� VXSSRUW� GLVWULEXWHG� ORDGSDUWLWLRQLQJ��� $OORFDWLRQ�RI�WKH�,17(5$&7,9(�6(59,&(�:25.(5��,6:��QRGHV��RQH�RI�WKHP�EHLQJ�WKH,60�LQ�PRVW�FDVHV�

2XU�H[SHULHQFH�LQGLFDWHV�WKDW�LQ�WKH�LQWHUDFWLYH�DQDO\VLV�LQ�+(3��GDWD�ORFDWLRQ�SOD\V�D�FHQWUDO�UROH�W\SLFDO�LQWHUDFWLYH�UHTXHVWV�ZLOO�UXQ�RQ�R�7%��GLVWULEXWHG�GDWD��PHDQLQJ�WUDQVIHU�UHSOLFDWLRQ�WLPHV� IRUWKH�ZKROH�'$7$6(7�RI�WKH�RUGHU�RI�RQH�KRXU�DW�OHDVW�RU�PRUH����7%\WH�LV�WUDQVIHUUHG�LQ�!�����V��RYHUD� *LJDELW� QHWZRUN��� 6R� WKLV� RSHUDWLRQ�� LI� QHHGHG�� VKRXOG� WDNH� SODFH� RQFH� DQG� LQ� DGYDQFH� WR� WKHLQWHUDFWLYH�VHVVLRQ��7KLV�GHILQHV�WKH�QHHG�WR�DOORFDWH�DQG�LQVWDOO�DQG�ORDG�LI�QHHGHG��WKH�FRUUHVSRQGLQJGDWDEDVH�VHUYHUV�EHIRUH�WKH�LQWHUDFWLYH�VHVVLRQ�VWDUWV��DQG�IRU�HIILFLHQF\�FRQVLGHU�,60�DQG�,6:�QRGHVDV�FORVH�DV�SRVVLEOH� WR� WKHP��LI�QRW� WKH�VDPH�� LQ� WKH�FDVH�RI� WKH� ,6:���8VXDOO\� WKLV�ZLOO� GULYH�WR� DQVFKHPH�ZKHUH�WKH�,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU��VWDUWV�E\�FROOHFWLQJ�WKH�LQIRUPDWLRQ�IURP�WKH8,�DERXW�WKH�'$7$6(7�WR�EH�XVHG��ORFDWLQJ�DGHTXDWH�GDWDEDVH�VHUYHUV��DQG�WKHQ�ILQGLQJ�WKH�,60�DQG,6:��7KLV�SXWV�DQ�H[WUD�FRQVWUDLQW�RQ�WKH�UROH�RI�WKH�,60��LW�VKRXOG�EH�IL[HG�DIWHU�WKH�GDWDEDVH�VHUYHUVDUH�DOORFDWHG��DV�WKHVH�FRQVWUDLQW�IRU�SHUIRUPDQFH�WKH�,6:�ORFDWLRQ��DQG�WKH�FRPPXQLFDWLRQ�EHWZHHQWKH�,60�DQG�WKH�,6:�VKRXOG�EH�DV�IOXLG�DV�SRVVLEOH�
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$OO�WKLV� LQIRUPDWLRQ�VKRXOG�EH�FRQVLGHUHG�E\� WKH�,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU��,65%�� WRGHFLGH�RQ�DQ�RSWLPDO�FRQILJXUDWLRQ�IRU�WKH�,QWHUDFWLYH�6HVVLRQ��,W�VKRXOG�EH�DQDO\]HG�KRZ�VXFK�,65%ZLOO�H[WHQG�RU�FRRUGLQDWH�ZLWK�WKH�5HVRXUFH�%URNHU�SURSRVHG�LQ�('*��,Q�WKLV�VFKHPH��WKH�UROH� RI��-RE6XEPLVVLRQ�6HUYLFHV�FRXOG�EH�PDUJLQDO�DV�FRPSHWLWLYH�VKDUHG��GLUHFW��VHFXUH��XVLQJ�*ULG�DXWKRUL]DWLRQDQG�DXWKHQWLFDWLRQ���EXW�GLUHFW�UHPRWH�H[HFXWLRQ��DFFHVV�FRXOG�EH�JUDQWHG�WR�LQWHUDFWLYH�XVHUV��DQG�WKH6FKHGXOLQJ�$JHQW��WDVN�����LQ�:3���ZRXOG�EH�WKH�NH\�SLHFH�WDNLQJ�FDUH�RI�WKH�WHFKQLFDO�ZRUN� WR�EHGRQH�E\�WKH�,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU�WR�RSWLPL]H�WKH��SUH��DOORFDWLRQ��LQFOXGLQJ�D�SRVVLEOHSUH�LQVWDOODWLRQ�RI�'$7$6(76�EDVHG�RQ�SUHYLRXV�DQG�IXWXUH�HVWLPDWHG�XVH�LQVLGH�WKH�9�2�
$V�DQ�H[DPSOH��DQ�DQDO\VLV�JURXS� LQ�DQ�/+&�FROODERUDWLRQ�ZRUNLQJ�RQ�D�FRPPRQ�SK\VLFV�WRSLF�L�H��+LJJV�VHDUFK�YLD�PXRQ�VLJQDWXUH���ZLOO�XVXDOO\�ZRUN�RQ�D�SUHGHILQHG�'$7$6(7�ZLWK�DQ�RULJLQDOSK\VLFDO� GDWDEDVH� SOXV� D� FRXSOH� RI� � UHSOLFDWLRQV� GLVWULEXWHG� DFURVV� WKHLU� 92� GLVWULEXWHG� UHVRXUFHVVWUXFWXUH��SURYLGHG�E\�WKH�³WHVWEHG´�LQ�RXU�SURMHFW����2QH�RU�VHYHUDO�RI�WKHVH�SK\VLFDO�'$7$6(76�ZLOOEH�GLVWULEXWHG�LQ�RQH�RU�VHYHUDO�SRZHUIXO�FOXVWHUV��DOORFDWHG�PDLQO\�IRU�LQWHUDFWLYH�XVH�E\�WKH�92�',675,%87('�'$7$�0,1,1*�7(&+1,48(6 �7DVN�������
'DWD�0LQLQJ� VHUYLFHV� � EDVHG� RQ� WZR� GLIIHUHQW� PDWKHPDWLFDO� WHFKQLTXHV�� VXSHUYLVHG� DQGXQVXSHUYLVHG� OHDUQLQJ��VHH� UHIHUHQFH��DQG� WZR�GLIIHUHQW�DUFKLWHFWXUH� DSSURDFK� �SURFHVVLQJ� LQ�ZRUNHUQRGHV�YV�SURFHVVLQJ�LQ�WKH�'%06�VLGH����DUH�FRQVLGHUHG�1HXUDO�1HWZRUNV� DUH� D� SRZHUIXO�PHWKRG� IRU� VLJQDO� YHUVXV� EDFNJURXQG� GLVFULPLQDWLRQ��0DQ\GLIIHUHQW� DOJRULWKPV� H[LVW�� DQG�ZH�ZLOO� UHVWULFW� LQLWLDOO\� WR�0/3� DQG� WKH�%)*6�PHWKRG� �DOORZLQJ� DVLPSOH�SDUDOOHOL]DWLRQ�EDVHG�RQ�ORDG�SDUWLWLRQLQJ��DV�ZH�ZLOO�VHH���7KH�ILQDO�SDUWLFXODU�LPSOHPHQWDWLRQLV�QRW�\HW�FKRVHQ��IRU�WKH�ILUVW�FKHFNV�ZH�ZLOO�XVH�WKH�0/3ILW�SDFNDJH��UHI�0/3ILW��7KH�SURFHVV�LQYROYHV�ILUVW�VHYHUDO�WUDLQLQJ�VWHSV��WDNLQJ�PRVW�RI�WKH�WLPH�� � WR�RSWLPL]H�WKH�11DUFKLWHFWXUH�� ZLWK� FRQWURO� WHVWV� LQ� SDUDOOHO�� $IWHU� WKH� 11� LV� GHILQHG�� LWV� DSSOLFDWLRQ� LV� YHU\� VLPSOH�FRPSXWH� WKH�11�RXWSXW� IXQFWLRQ� GHILQHG� E\� LWV�ZHLJKWV��RQ� WKH� GDWD� FRQVLGHUHG��8QIRUWXQDWHO\�� WKHWUDLQLQJ�WDNHV�D�VL]HDEOH�WLPH�IRU�WKH�GDWD�VL]HV�FRQVLGHUHG��$OUHDG\�IRU�WKH�/(3�HUD��D�W\SLFDO�11�ZLWKD� �����������DUFKLWHFWXUH�ZDV� WUDLQHG� RQ� GDWDVHWV�ZLWK� DURXQG� �0�HYHQWV�� WDNLQJ� IHZ� KRXUV� WR� IHZGD\V� WR� UHDFK� D� UHDVRQDEOH� HUURU� OHYHO� DIWHU� R������ HSRFKV� LQ� D� 3,,,� UXQQLQJ� DW� ���� 0+]� �� ,Q� DQLQWHUDFWLYH�ZRUN��DQG�FRQVLGHULQJ�WKH�LQFUHDVHG�VL]H�RI�WKH�GDWDVHWV�IRU�/+&��WKH�REMHFWLYH�RI�WUDLQLQJWKH�11�LQ�IHZ�PLQXWHV�PDNHV�PDQGDWRU\�WKH�GLVWULEXWLRQ�RI�WKH�ZRUN�DFURVV�R���������QRGHV�7KH�SURFHVV�LV�LPSOHPHQWHG�ZLWK�D�FHQWUDO�SURJUDP��UXQQLQJ�RQ�WKH�,60�QRGH��WKDW�GLVWULEXWHVYLD�03,�DPRQJ�WKH��,6:�QRGHV�WKH�GDWD�SURFHVVLQJ��EDVLFDOO\�IRU�FDOFXODWLQJ�WKH�SDUWLDO�³HUURU´�RYHUWKH�FRUUHVSRQGLQJ�GDWD�VDPSOH�JLYHQ�WKH�11�DUFKLWHFWXUH�DQG�WKH�ZHLJKW�SDUDPHWHUV�WUDQVIHUUHG�IURPWKH� ,60��� 7KH� ,60� FROOHFWV� DOO� WKH� HUURUV�� HVWLPDWHV� WKH� JUDGLHQW� DQG� SURSRVHV� WKH� QH[W� VWHS� DV� DYDULDWLRQ�LQ�WKH�11�ZHLJKWV��7KH�LWHUDWLRQ� LV� UHSHDWHG�PDQ\� WLPHV�XQWLO�FRQYHUJHQFH� LV� UHDFKHG��L�H�YHU\�VPDOO�FKDQJHV�LQ�WKH�WRWDO�HUURU�IURP�RQH�HSRFK�WR�WKH�IROORZLQJ�RQH��/RDG� EDODQFH� LV� DFKLHYHG� WKURXJK� DQ� LQWHOOLJHQW� SDUWLWLRQLQJ�� WKDW� LQ� SUDFWLFH�� JLYHQ� WKHFRPSOHWHO\� DUELWUDU\� SUH�ILOWHUV� WKDW� FDQ� EH� DSSOLHG� RQ� WKH� WRWDO� GDWDVHW�� FDQ� RQO\� EH� DVVXUHG� E\VWULSSLQJ�WKH�GDWD�DFURVV�WKH�GDWDEDVH�VHUYHUV�2SWLPL]DWLRQ�RI�UHVRXUFHV�XVH�LV�EDVHG�RQ�D�FRPSURPLVH�EHWZHHQ�QRGH�SURFHVVLQJ�SRZHU�DQGGLVWULEXWHG�LQIRUPDWLRQ�H[FKDQJH�RYHU�WKH�QHWZRUN�RYHUKHDG��7KH�11�SDUDOOHOL]DWLRQ VFDOHV�SHUIHFWO\IURP���WR�����QRGHV�LQ�D�ORFDO�FOXVWHU�ZLWK�IDVW�HWKHUQHW��EXW�UHTXLUHV�ORZ�ODWHQF\�DQG�UHDVRQDEOH�KLJKEDQGZLGWK�ZKHQ�VRPH�RI�WKH�QRGHV�DUH�QRW�MRLQHG�E\�ORFDO�IDVW�HWKHUQHW��$Q�DGDSWLYH�WHFKQLTXH�FDQ�EHFRQVLGHUHG�LQ�WKLV�FDVH�3URFHVVLQJ� RQ� WKH� GDWDEDVH� VHUYHU� VLGH� LV� SRVVLEOH� E\� LPSOHPHQWLQJ� WKH� 11� HUURU� DOJRULWKPXVLQJ�DQ�³VWRUHG�SURFHGXUH´��7KLV�ZLOO�EH�WULHG�IRU�SHUIRUPDQFH�FRPSDULVRQ��KRZHYHU�WKH�DEVHQFH�RIDQ�VWDQGDUG�FRXOG�UHVXOW�LQ�KLJKHU�GDWDEDVH�PLJUDWLRQ�FRVWV�
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8QVXSHUYLVHG� OHDUQLQJ� WHFKQLTXHV�� LQ� SDUWLFXODU� 6HOI�2UJDQL]LQJ�0DSV�� � ZLOO� EH� DGGUHVVHG� LQWDVN�����E��EXW�WKH�VFKHPH�IROORZV�FORVHO\�ZKDW�SURSRVHG�KHUH�IRU�WKH�11�
������ 6\VWHP�LQWHUIDFHV
,QWHUDFWLYH�6HVVLRQ�$FFHVV�WR�'LVWULEXWHG�'DWDEDVHV�6HUYLFH���,6'%�4XHU\�&DWDORJ�WR�JHW�'$7$6(76�DQG�FRUUHVSRQGLQJ�'DWDEDVH�VHUYLFHV,QVWDOODWLRQ��LQFOXGLQJ��UHSOLFDWLRQ�DQG��VWULSSLQJ�WR�,QWHUDFWLYH�6HVVLRQ�5HVRXUFHV��,6'%,167�4XHU\�'DWDEDVH�VHUYLFH�LQ�;0/�)RUPDW5HWXUQ�5HVXOW6HW�DV;0/�5HVXOW6HW�LI�VL]H���R�����0%�;0/�KDQGOH�IRU�5HVXOW6HW�LQ�FDFKH;0/�4XHU\�KDQGOH�IRU�YLUWXDO�GDWD
,QWHUDFWLYH�6HVVLRQ�'LVWULEXWHG�3URFHVVLQJ��,6'3�3URFHVV�VLPSOH�SURJUDP�LQ�DOO�,6:�:RUNHU�QRGHV�DQG�FROOHFW�LQ�VLPSOH�ZD\�RXWSXW�LQ� WKH��,600DQDJHU�QRGH��XVLQJ�LQIRUPDWLRQ�LQ�D�JLYHQ�'$7$6(7�
,QWHUDFWLYH�6HVVLRQ�'DWD�0LQLQJ6SHFLDOL]HG�YHUVLRQ�RI�WKH�SUHYLRXV�VHUYLFH��ZLWK�H[WHUQDO�SDUDPHWHUV�UHGXFHG�WR�WKH�11DUFKLWHFWXUH�RU�WKH�620�JULG�VWUXFWXUH��DQG�UHWXUQLQJ�WKH��11�ZHLJKWV�
,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHULQJ7KLV�V\VWHP�LQWHUIDFH�ZLOO�EH�KRSHIXOO\�GHYHORSHG�LQ�FRRUGLQDWLRQ�ZLWK�:3���WDVN�����
������ 8VHU�LQWHUIDFHV
8,�ZLOO�EH�EDVHG�RQ�XVH�RI�D�:HE�%URZVHU�FRQQHFWLQJ�WR�DQ�,QWHUDFWLYH�8VHU�3RUWDO��WDVN������� WKDW�ZLOOSURYLGH�VHYHUDO�SDQHOV��DSSOHWV�XVLQJ�;0/�IRU�ERWK�GHVFULSWLRQ�DQG�IORZ��x $XWKHQWLFDWLRQ�SDQHOx $SSOLFDWLRQ�0RQLWRULQJ��LQ�*ULG��SDQHOx 'DWD�SDQHO�R '$7$6(76��LQFOXGLQJ�DFFHVV�WR�WKH�92�PHWDGDWD�FDWDORJR 2EMHFW�&ODVV�'LFWLRQDU\��ZLWK�EDVH�YDULDEOHV��GHULYHG��SURFHGXUHV��HWF«�VXESDQHO�x 6FULSWV�3DQHO��FDVFDGLQJ�WR�64/�&�-DYD�ILOWHUV�DQG�SURFHGXUHV�x *UDSKLFDO�2XWSXW��	�,QSXW"���3DQHO���69*�EDVHG�x $OSKDQXPHULF�2XWSXW�3DQHO��	�'DWD�%URZVHU�
7KH�LQLWLDO�FRQQHFWLRQ�WR�DQ�92�,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU�ZLOO�EH�KDQGOHG�E\�WKH�8,�DOORZLQJ�XVHU�DXWKHQWLFDWLRQ�DQG�DV�ILUVW�VWHS�WKH�'$7$6(7�VHOHFWLRQ��$IWHU�WKH�UHVRXUFHV�DUHDVVLJQHG��ZH�H[SHFW�D�FRQQHFWLRQ�WR�EH�NHSW�RSHQ�ZLWK�WKH�,60�DQG�XVHG�IRU�WKH�IROORZLQJ�LQWHUDFWLRQV�
)RU�D�³XVHU�GHVLUH�SLFWXUH´�RI�WKH�SURSRVHG�8VHU�,QWHUIDFH��VHH�QH[W�ILJXUH�
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*UDSKLF�2XWSXW��,QSXW"�9�2�$XWKHQWLFDWLRQ'$7$6(75HVRXUFHV0RQLWRULQJ
'$7$6(7'LFWLRQDU\��&ODVVHV��%DVLF�2EMHFW'HULYHG3URFHGXUHV

³$QDO\VLV�6FULSWV´ $OSKDQXPHULF�2XWSXW
³:RUN�3HUVLVWHQF\´

������ +DUGZDUH�LQWHUIDFHV
6WDQGDUG�KDUGZDUH�SURSRVHG�IRU�XVH�LQ�/+&�LV�EDVHG�RQ�,$���ZLWK��/LQX[�5HG+DW�DV�26�7ZR�FULWLFDO�SRLQWV�DUH�GDWD�VWRUDJH�DQG�QHWZRUN�FRQQHFWLRQ��EXW�IRU�WKLV�ODVW�SRLQW�VHH��������'DWD� LV� VWRUHG� LQ� 2�5� '%06� �,%0� ,'6�� 25$&/(�� P\64/«�� RU� LQ� VWUHDPHG� REMHFW� OLEUDULHV�5227��� 3K\VLFDOO\�� LW� ZLOO� UHVLGH� RQ� GLVWULEXWHG� RQ�OLQH� VWRUDJH�� PDLQO\� KDUG� GLVNV� �ZH� ZLOO� QRWFRQVLGHU�WDSH�VWRUDJH�LQ�LQWHUDFWLYH�DQDO\VLV��DQ�DGHTXDWH�VWDJLQJ�PHFKDQLVP��FRPSOHWHO\�WUDQVSDUHQWWR� WKH� XVHU� DQG� QRW� DGGUHVVHG� E\� WKLV� WDVN� LV� DVVXPHG��� (IILFLHQF\� LQ� GDWD� DFFHVV� DQG� SURFHVVLQJGHSHQGV� XSRQ� WKH� ORFDO� KDUGZDUH� VWRUDJH� FRQILJXUDWLRQ�� ORFDO� 6&6,� RU� ,'(� GLVNV�� 1$6� RU� 6$1VHUYHUV��HWF��:H��H[SHFW�WR�JHW�SHUIRUPDQFH�PRQLWRULQJ�EXW�VSHFLILF�KDUGZDUH�EHQFKPDUNV�DUH�QRW�\HWGHILQHG�� 6DPH� LV� DOVR� WUXH� IRU� WKH� SXUH� SURFHVVLQJ� �&38�� SRZHU�� DQG� LQ� SDUWLFXODU� IRU� GXDO� &38FRQILJXUDWLRQ�0RUH�FULWLFDO�LQIRUPDWLRQ�RQ�WKH�KDUGZDUH�VWDWXV�LV�H[SHFWHG�YLD� WKH�PRQLWRULQJ�PHFKDQLVPV�WDVN� ������ LQ� SDUWLFXODU� IRU� SRVVLEOH� GHFLVLRQ�ZKLOH� ZDLWLQJ� IRU� D�03,� FROOHFWLYH� UHJDUGLQJ� GHDG� RUH[WUHPHO\�VORZ�QRGHV�

������ 6RIWZDUH�LQWHUIDFHV
*OREXV��YHUVLRQ�����DQG�IXWXUH�RQHV��LV�WKH�XQGHUO\LQJ�SDFNDJH�SURYLGLQJ�EDVLF�VHUYLFHV��IURPDXWKHQWLFDWLRQ�DQG�VHFXULW\�WR�EDVLF�GDWD�WUDQVSRUW��*ULG)73��03,� �03,&+�*���ZLOO�EH�XVHG�DW�EDVLF� OHYHO� IRU�GLVWULEXWLRQ�RI�SURFHVVHV�� L�H��� LQ� WKH� ,6'3�,QWHUDFWLYH�6HVVLRQ�'LVWULEXWHG�3URFHVV�VHUYLFH��)URP� ('*� ZH� H[SHFW� WR� UHXVH� SDUW� RI� WKH� 5HVRXUFH� 0DQDJHU�� DQG� WKH� 5HSOLFD� 0DQDJHU�LQFOXGLQJ�WKH�6SLWILUH�PHFKDQLVP��LQ�WKH�,6'%�VHUYLFHV�)URP�&URVV*ULG�:3��ZH�H[SHFW�WR�XVH�WKH�3RUWDO�WRROV��������WKH�6FKHGXOLQJ�$JHQWV�LQVLGH�WKH,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU��������WKH�0RQLWRULQJ�WRRO�IRU�QHWZRUN�DQG�QRGHV�RSHUDWLRQ�������
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$ORQJ�GHYHORSPHQW�RI�WKH�DSSOLFDWLRQ��WKH�WRROV�IURP�:3��IRU�03,�YHULILFDWLRQ��������DQG�DOVRIRU�0RQLWRULQJ�DQG�%HQFKPDUNLQJ�ZLOO�EH�XVHG�
������ &RPPXQLFDWLRQV�LQWHUIDFHV

'LVWULEXWHG�SURFHVVHV�ZLOO�FRPPXQLFDWH�RYHU�WKH�XVXDO�ORFDO�RU�:$1�(WKHUQHW��RYHU�7&3�,3�)DVW� (WKHUQHW� LV� DVVXPHG� LQ� WKH� ORFDO� FOXVWHUV� RI� WHVWEHG� VLWHV�� HYHQ� ZLWK� *LJDELW� FRQQHFWLRQV� IRU'DWDEDVH�VHUYHUV��QRW�FULWLFDO��,W�LV�TXLWH�OLNHO\�WKDW�4R6�UHJDUGLQJ�03,�PHVVDJHV�ZLOO�EH�FRQVLGHUHG�
������ 0HPRU\�FRQVWUDLQWV

7KH�LQLWLDO�WHVWV�ZLOO�EH�EDVHG�RQ�H[LVWLQJ�/(3�HYHQWV��ZLWK�DQ�DYHUDJH�GDWDEDVH�VL]H�RI�R�����*E���11¶V�ZLOO�EH�WUDLQHG�DQG�WHVWHG�RYHU�WKLV�VDPSOH��EXW�WKHLU�DUFKLWHFWXUH�ZLOO�QRW�UHDFK�YHU\�KLJKGLPHQVLRQ��W\SLFDOO\������������PHDQLQJ�OHVV�WKDQ�R��.��ZHLJKWV���6R�ZH�GR�QRW�H[SHFW�DQ\VLJQLILFDWLYH�PHPRU\�FRQVWUDLQW�1H[W�SURWRW\SHV�ZLOO�UXQ�RQ�R�7E��GDWDEDVHV��DQG�PRUH�FRPSOLFDWHG�11�DUFKLWHFWXUHV�ZLOO�DOVREH�FRQVLGHUHG��:H�GR�QRW�KDYH�\HW�HVWLPDWHG�WKH�SRVVLEOH�PHPRU\�FRQVWUDLQWV�8VXDO�KDUGZDUH�QRGHV�KDYH�PRUH�WKDQ����0%�IRU�5$0��DQG�HQRXJK�VZDS�VSDFH�WR�DOORZ�DQ\XVHU�WR�UXQ�D�W\SLFDO�+(3�DSSOLFDWLRQ�
������ 2SHUDWLRQV

,Q�DGGLWLRQ�WR�ZKDW�GHVFULEHG�LQ�VHFWLRQV�����DQG��������ZH�GHWDLO�KHUH�D�VFKHPH�RI�RSHUDWLRQV�)LUVW�RI�DOO��WKH�XVHU�LGHQWLILHV�LWVHOI�WR�WKH�92�YLD�WKH�3RUWDO��2QFH�DFFHSWHG��WKH�XVHU�VHQGV�D�UHTXHVW�WRXVH�D�JLYHQ�'$7$6(7�WR�WKH�,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU��VWHS�����7KH�,65%�DVNV�WKH�5HSOLFD0DQDJHU� �VWHS� ��� WR� ILQG� WKH� SK\VLFDO� '$7$6(7� ORFDWLRQV�� 8VLQJ� WKLV� DQVZHU� �VWHS� �D�� VHOHFWV0DQDJHU��,60��DQG�:RUNLQJ��,6:��QRGHV�WR�PD[LPL]H�SHUIRUPDQFH�WDNLQJ�LQWR�DFFRXQW�WKLV�ORFDWLRQRI� WKH� ,6'%� VHUYLFH�� ,I� QR� VDWLVIDFWRU\� UHVRXUFH� FRQILJXUDWLRQ� LV� IRXQG�� WKH� EURNHU� PD\� DVN� IRULQVWDOODWLRQ�WR�WKH�FRUUHVSRQGLQJ�'%,167�VHUYLFH���E���NQRZLQJ�DOUHDG\�WKDW�HQRXJK�UHVRXUFHV�ZLOO�EHDYDLODEOH� IRU� ,6:�DQG� ,60�QRGHV��1RWH� WKDW� ,6:�DQG� ,6'%� VHUYLFHV� FRXOG� EH� LPSOHPHQWHG�RQ� WKHVDPH�PDFKLQH��DQG�DOVR�WKH�,60�QRGH�FDQ�EH�XVHG�DV�,6:�LI�QHHGHG��,W�FRXOG�KDSSHQ�WKDW�D�VXFFHVVIXOVHOHFWLRQ�RI�LQWHUDFWLYH�UHVRXUFHV�LV�QRW�DFKLHYHG��WKLV��VKRXOG�EH�QRWLILHG�WR�WKH�8,��VWHS������EXW�LQ�DSRVLWLYH� VLWXDWLRQ� WKH� ,65%� WUDQVIHUV� FRQWURO� WR� WKH� ,60� �0DQDJHU� QRGH�� �VWHS� ��� ZKLFK� RSHQV� DQRXWZDUG�FKDQQHO�WR�WKH�8,��WR�KDQGOH�;0/�LQSXW�GHVFULELQJ�WKH�XVHU�MRE��VWHS�����7KH�,60�GLVWULEXWHVWKH�SURFHVV�WR�WKH�,6:�ZRUNHU�QRGHV�YLD�03,��VWHS����ZKR�LQ�WXUQ�JHWV� WKH�FRUUHVSRQGLQJ�GDWD�IURPWKH�,6'%�VHUYLFH��VWHS�����8SRQ�FRPSOHWLRQ��WKH�,60�UHWXUQV�WKH�RXWSXW�WR�WKH�8,��VWHS����



7$6.�����$33/,&$7,21�'(6&5,37,21),1$/

&*���'������&6,&��� 38%/,& �� ����

',675,%87('�352&(66,1*',675,%87('�352&(66,1*
'%�,QVWDOODWLRQ

,QWHUDFWLYH�6HVVLRQ'DWDEDVH�VHUYHU

,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU
3RUWDO$XWKRUL]DWLRQ'$7$6(7

;0/�,QSXW;0/�2XWSXW

&$6�VHUYLFH 5HSOLFD�0DQDJHU

,QWHUDFWLYH�6HVVLRQ�0DQDJHU,QWHUDFWLYH6HVVLRQ:RUNHU,QWHUDFWLYH6HVVLRQ:RUNHU,QWHUDFWLYH6HVVLRQ:RUNHU,QWHUDFWLYH6HVVLRQ:RUNHU,QWHUDFWLYH6HVVLRQ:RUNHU

�

�
�D

� �
�

�
�

�

�E
8VHU

)LJXUH��������'HVFULSWLRQ�RI�RSHUDWLRQV��VHH�WH[W�

������ 6LWH�DGDSWDWLRQ�UHTXLUHPHQWV*ULG�QRGHV�SODFHG�LQ�D�PHGLXP�ODUJH�VL]H�FOXVWHU�PD\�QRW�KDYH�SXEOLF�,3�DGGUHVVHV�QHHGHG�IRU�03,�7KLV�LQ�SUDFWLFH�ZRXOG�UHTXLUH�D�,60�SHU�FOXVWHU��VLPLODU�VR�WR�D�JDWHNHHSHU�UROH���DQG�WKH�,60�³ERVV´ZRXOG� WDNH� FDUH� RI� WKH� FRPELQDWLRQ�� $OVR� VHUYLFH� SRUWV� VKRXOG� EH� RSHQHG� LQ� WKH� ILUHZDOOV�� RU� WKHDSSOLFDWLRQ�VKRXOG�EH�UHGLUHFWHG�WR�XVH�WKH�DYDLODEOH�SRUWV�
���� 352'8&7�)81&7,216 �7$6.�������
)LQDO� XVHU� DSSOLFDWLRQV� LQ� +(3� UXQ� RQ� ILOWHUHG� VHW� RI� HYHQWV�� WKH� /+&� FROOLGHU� ZLOO� RSHUDWH� DW� DQH[WUHPHO\�KLJK� UDWH�RI� DOPRVW� ��� SURWRQ�SURWRQ� FROOLVLRQV�SHU� VHFRQG��0RVW�RI� WKHVH� FRUUHVSRQG� WR
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ZHOO�NQRZQ�SURFHVVHV� DQG�DUH�� WKHUHIRUH�� RI� ORZ� LQWHUHVW��RQO\� D� VPDOO� QXPEHU� RI� WKHVH� LQWHUDFWLRQVZLOO�EH�LQGXFHG�E\�QHZ�SKHQRPHQD��$�IXQGDPHQWDO�GLVFRYHU\�LV�SRVVLEOH�RQO\�LI�WKHVH�UDUH�SURFHVVHVDUH�HIILFLHQWO\�H[WUDFWHG� IURP� WKLV�KXJH�EDFNJURXQG�RI�RUGLQDU\� LQWHUDFWLRQV��7KH�DOORZHG�HYHQW�UDWHZULWWHQ� WR� WDSH� LV� DERXW�����+]� VR� WKDW� D� UHGXFWLRQ� RI� ��� KDV� WR� EH� GRQH� E\� WKH�PXOWLOHYHO� WULJJHUV\VWHP� RI� HDFK� H[SHULPHQW�� 7KH� ORZ�OHYHO� WULJJHUV� DUH� EDVHG� RQ� IDVW� KDUGZDUH� VROXWLRQV�� $FFHSWHGHYHQWV� DUH� SURFHVVHG� VXEVHTXHQWO\� E\� WKH� KLJK� OHYHO� WULJJHUV� �+/7��ZKHUH� VRSKLVWLFDWHG� DOJRULWKPVKDYH�WR�EH�XVHG�LQ�RUGHU�WR�DWWDLQ�KLJK�HIILFLHQF\�IRU�HYHQWV�VKRZLQJ�WKH�GHVLUHG�IHDWXUHV��7KH�TXDOLW\RI�WKHVH�DOJRULWKPV�KDV�WR�EH�DOPRVW�DV�JRRG�DV�WKH�TXDOLW\�RI�WKH�RII�OLQH�DQDO\VLV�FKDLQ��,W�LPSOLHV�WKDWD�NLQG�RI�VLPSOLILHG�HYHQW�UHFRQVWUXFWLRQ�KDV�WR�EH�DSSOLHG�DW�WKH�WULJJHU�OHYHO�EHIRUH�ZULWLQJ�WKH�HYHQWLQWR�WDSH��7KH�WLPH�WR�PDNH�WKH�GHFLVLRQ�DW�WKH�ODVW�WULJJHU�OHYHOV�LV�RI�WKH�RUGHU�RI�D�IHZ�KXQGUHGWKV�RIPLOOLVHFRQGV��2SWLPLVDWLRQ�RI�WKHVH�VRSKLVWLFDWHG�DOJRULWKPV�LV�D�PDQGDWRU\�VWHS�SUHYLRXV�WR�WKH�VWXG\RI� WKH�ILQDO�SK\VLFV�H[SHFWDWLRQV�IURP�/+&�H[SHULPHQWV�HPSOR\LQJ�VLPXODWHG�GDWD�� WKH�REMHFWLYH�RIWKH�3K\VLFV�7HFKQLFDO�'HVLJQ�5HSRUW�WKDW�VKRXOG�EH�FRPSOHWHG�E\�������7KHVH�UHVXOWV�ZLOO�UHTXLUH�WKHLQSXW�RI�'DWD*ULG�VLPXODWHG�DQG�SURFHVVHG�0&�VDPSOHV��ZKLOH�WKH�FRUUHVSRQGLQJ�ILQDO�XVHU�DQDO\VLV�LVD�UHDO�FKDOOHQJH�IRU�RXU�&URVV*ULG�SURMHFW�,Q�SDUDOOHO��ZH�SODQ�WR�XVH�WKH�SUHYLRXV�WRROV WR� VHDUFK�IRU�QHZ SK\VLFV�LQ�+(3�GDWD�XVLQJ D��TXDVLPRGHO�LQGHSHQGHQW PHWKRG �WKH�RQO\�DVVXPSWLRQ�DERXW�QHZ�SK\VLFV�WKDW�ZLOO�EH�PDGH�LV�WKDW REMHFWV�OLNH�OHSWRQV��MHWV��SURGXFHG�ZLOO�KDYH�D��KDUG�WUDQVYHUVH�PRPHQWXPVSHFWUD� IROORZLQJ�WKH�LGHD LPSOHPHQWHG�LQ�WKH�'��H[SHULPHQW��VHH�UHIHUHQFHV���$QRWKHU�LQWHUHVWLQJ�LVVXH�LV�WKH�WLPH�QHHGHG�WR�SURFHVV�LQ�WKHVH�+LJK�/HYHO�7ULJJHUV�D�SDUWLFXODUHYHQW��7KRXJK�WKH�DYHUDJH�WLPH�LV�XVXDOO\�OHVV�WKDQ�D�VHFRQG�LW�LV�SRVVLEOH�WR�KDYH�ODUJH�TXHXHV�ZLWKHYHQWV�EHLQJ�SURFHVVHG�IRU�PRUH�WKDQ����VHFRQGV��7KHVH�SDUWLFXODU�HYHQWV�FRXOG�SRVVLEO\�RYHU�VDWXUDWHDQG�EORFN� WKH�VWDQGDUG�WULJJHU�IDUPV� EHLQJ�D�VROXWLRQ� WR�VHQG�WKHVH�HYHQWV�IRU�WULJJHULQJ�WR�UHPRWHSURFHVVLQJ�VLWHV� ,Q�WKLV�ZD\�� WKH�IDVW�OLQNV�OHDGLQJ�WR�WKH�EORFNHG�SURFHVVRUV�DW�&(51�IDUPV�ZRXOGEH�OLEHUDWHG�,Q� RXU� SURMHFW� ZH� ZLOO� QHHG� WR� PRGLI\� WKH� � VRIWZDUH� LQ� FKDUJH� RI� GLVSDWFKLQJ� HYHQWV� WR� WKHSURFHVVRUV�LQ�WKH�IDUPV��&XUUHQWO\��LW�LV�QRW�FOHDU�ZKHWKHU�WKLV�VRIWZDUH�ZLOO�EH�DEOH�WR�GLUHFWO\�PDQDJHSURFHVVRUV��IURP�UHPRWH�&URVV*ULG�IDUPV�RU�LW�ZLOO�KDYH�WR�FRPPXQLFDWH�ZLWK�WKH�&URVV*ULG�5HVRXUFH%URNHU�� 7R� HIILFLHQWO\� GLVSDWFK� HYHQWV�� UHOHYDQW� LQIR� RQ� &38¶V� DQG� DYDLODEOH� EDQGZLWK� LQ� ERWKGLUHFWLRQV��ZLOO�EH�UHTXLUHG�:KHQ� UHTXHVWLQJ� SURFHVVRUV� IURP� WKH� &URVV*ULG� FHUWDLQ� FRQGLWLRQV� KDYH� WR� EH� IXOILOOHG�� 7RSHUIRUP� VHOHFWLRQ� DOJRULWPV� ZLWKLQ� OLPLWHG� WLPH� �IHZ� VHFRQGV�� ZH� ZLOO� QHHG� IDVW� SURFHVVRUV� DQGHIIFLHQW�RQ�OLQH� DFFHVV� WR�GDWDEDVHV��%HIRUH� WKH� UHPRWH� SURFHVVRUV�ZLOO� EH� DEOH� WR� GLJHVW� HYHQWV��ZHKDYH�WR�PDNH�VXUH�WKDW�WKH�ODWHVW�FDOLEUDWLRQ�DQG�DOLJQPHQW�GDWDEDVHV�DUH�WUDQVIHUUHG�WR�WKHLU�ORFDWLRQV�DQG�H[HFXWLQJ�DOJRULWKPV�ZLOO�KDYH� IXOO� DQG� IDVW� DFFHVV� WR� WKHP��6LPLODUO\� WKH� ODWHVW� YHUVLRQV�RI� WKHVHOHFWLRQ�DOJRULWKPV�KDYH�WR�EH�WUDQVIHUUHG�WR�WKH�SURFHVVRUV��$OO� WKLV�SUHSDUDWRU\�ZRUN�ZLOO�EH�GRQHXVLQJ�WKH�&URVV*ULG�WRROV�2QFH� ZH� KDYH� GHPRQVWUDWHG� IHDVLELOLW\� RI� UHPRWH� +/7� ILOWHULQJ�� ZH� FRXOG XVH� LW� LQ� WKHIROORZLQJ�FDVHV�OLVWHG�EHORZ��� (YHQWV�ZLWK�ORQJ�SURFHVVLQJ�WLPHV�FDQ�EH�VHQW�WR�UHPRWH�IDUPV��� 'XULQJ�LQVWDOODWLRQ��ILUVW�ZRUNLQJ�SHULRGV�RI�WKH�/+&�UHTXLUH�KLJKHU�GDWD�DFTXLVLWLRQ�UDWHV�IRUWHVWLQJ�DQG�FRPPLVLRQLQJ�SXUSRVHV��� 7KH�DFFHOHUDWRU�OXPLQRVLW\��DQG�FRQVHTXHQWO\�H[SHULPHQWV�HYHQW�VL]H�DQG� UDWH�� LV�GHFUHDVLQJGXULQJ� WKH�UXQ��6RPH�H[WUD�SURFHVVRUV� IRU�SURFHVVLQJ�DOJRULWKPV�DW� WKH�EHJLQQLQJ�RI� WKH�UXQFDQ�EH�ERXJKW�DW�WKH�&URVV*ULG�IDUPV�SHULRGLFDOO\��� 'XULQJ� H[SODWDWLRQ� RI� WKH� /+&� LW� PLJKW� EH� GHVLUDEOH� WR� FKDQJH� UXQ� SDUDPHWHUV� RI� DQDFFHOHUDWRU� LQ� VHDUFKHV� IRU� WKH� QHZ� SK\VLFV�� ([WUD� SURFHVVRUV� IRU� ORQJHU� DQG� PRUHVRSKLLVWLFDWHG�DOJRULWKPV�FDQ�EH�ERXJKW�DQG�XVHG�LQ�WKH�&URVV*ULG�IDUPV�
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���� 86(5�&+$5$&7(5,67,&6
7KH� XVHU� FKDUDFWHULVWLFV� DUH� WKRVH� FRUUHVSRQGLQJ� WR� D� UHVHDUFK� SK\VLFLVW� LQ� WKH� ILHOG� RI� +LJK(QHUJ\�3K\VLFV��DLPLQJ�WR�SHUIRUP�DQ�LQWHUDFWLYH�DQDO\VLV�UXQQLQJ�RYHU�UHDO�DQG�VLPXODWHG�GDWD�RI�DQ/+&�GHWHFWRU��7HFKQLFDO�H[SHUWLVH�ZLOO�YDU\�IURP�H[SHUWV�WR�QRYLFH�XVHUV��&RPPRQ�IHDWXUH�LV�WHQGHQF\WR�H[KDXVW�DOO�DYDLODEOH�UHVRXUFHV��DQG�H[WUHPH�LPSDWLHQFH�WR�JHW�WKH�UHVXOWV�

���� &21675$,176
D��5HJXODWRU\�SROLFLHV��1RQHE��+DUGZDUH�OLPLWDWLRQV��,QWHUDFWLYH�5HVSRQVH�UDQJH�LV���VHFRQG��WR���PLQXWHVF��,QWHUIDFHV�WR�RWKHU�DSSOLFDWLRQV��FRPPRQ�GLVWULEXWHG�GDWD�PLQLQJ�WHFKQLTXHV�ZLWK�����EG��3DUDOOHO�RSHUDWLRQ���03,�ZLOO�EH�XVHG�RYHU�*OREXV�H��$XGLW�IXQFWLRQV��WEGI��&RQWURO�IXQFWLRQV��WEGJ��+LJKHU�RUGHU�ODQJXDJH�UHTXLUHPHQWV��&��&����-DYDK��6LJQDO�KDQGVKDNH�SURWRFROV��1RQH�RI�ORZ�OHYHOL���5HOLDELOLW\�UHTXLUHPHQWV��:HDN��UHVWDUW�DQG�UXQ�DJDLQ�LV�RN�IRU�DQ�LQWHUDFWLYH�SK\VLFV�DQDO\VLVDSSOLFDWLRQ�DV�ORQJ�DV�LW�XVXDOO\�SURYLGHV�D�IDVW�DQG�UHOLDEOH�DQVZHUM���&ULWLFDOLW\�RI�WKH�DSSOLFDWLRQ��:HDNN��6DIHW\�DQG�VHFXULW\�FRQVLGHUDWLRQV��'DWD�ZLOO�EHORQJ�WR�WKH�GLIIHUHQW�/+&�FROODERUDWLRQ�DQG�WKXVZLOO�EH�SULYDWH�WR�HDFK�RI�WKHP��6DPH�IRU�RULJLQDO�SK\VLFV�DQDO\VLV�PHWKRGV��KHUH�JURXSV�FRXOG�UHTXLUHVXE�92�DFFHVV�SROLFLHVO���1HWZRUN�WKURXJKSXW�DQG�ODWHQF\��PLQLPDO�QHWZRUN�EDQGZLWK�RI�����0ESV�VKDUHG��IRU���0ESVDOORFDWHG��LV�PDQGDWRU\�IRU�GDWDEDVH�UHSOLFDWLRQ��ODWHQF\�DV�ORZ�DV�SRVVLEOH���������PV�DW�PRVW��QHHGHGEHWZHHQ�PDQDJHU�DQG�ZRUNHU�QRGHV�FRPPXQLFDWLQJ�YLD�03,�
���� $668037,216�$1'�'(3(1'(1&,(6

7KH�DSSOLFDWLRQ�UHOLHV�ILUVW�RI�DOO�RQ�WKH�SRVVLEOH�LPSOHPHQWDWLRQ�RI�*ULG�6HUYLFHV�LQ�*OREXV���2*6$��IRU�WKH�JOREDO�VFKHPH��,W�DOVR�UHOLHV�RQ�WKH�('*�PLGGOHZDUH��LQ�SDUWLFXODU�IRU�WKH�5(3/,&$FDWDORJ�LQWHJUDWHG�YLD�WKH�6SLWILUH�SURMHFW��7KHVH�SDUWV�ZLOO�EH�QHHGHG�IURP�PRQWK����RQ��WR�DOORZ�DQHDV\�LQWHJUDWLRQ�ZLWK�WKH�JHQHUDO�*5,'�PLGGOHZDUH�7KH�PDLQ�GHSHQGHQFH�KRZHYHU�LV�RQ�RWKHU�WDVNV�IURP�&URVV*ULG��LQ�:3��DQG�:3���DV�VWDWHGEHIRUH��(YHQ�VR��VLPSOH�GXPP\�VHUYLFHV�UHSODFLQJ�WKH��,QWHUDFWLYH�6HVVLRQ�5HVRXUFH�%URNHU�DQG�WKH3RUWDO��FRXOG�EH�XVHG�LI�WKHVH�VRIWZDUH�SLHFHV�DUH�GHOD\HG��DQG�IRU�WKH�SURWRW\SH�GHYHORSPHQW�
���� $33257,21,1*�2)�5(48,5(0(176$ORQJ�WKH�VRIWZDUH�GHYHORSPHQW��ZH�ZLOO�VWDUW�ZLWK�WKH�EDVLF�IHDWXUHV��DOORZLQJ�WKH�SURWRW\SH�WRUXQ�LQ�D�ORFDO�FOXVWHU�LQ�GLVWULEXWHG�PRGH�E\�WKH�HQG�RI�WKH�ILUVW�\HDU�7KLV�DSSOLHV� LQ�SDUWLFXODU� WR� WKH� DXWRPDWLF� GDWDEDVH� LQVWDOODWLRQ�VHUYLFHV�� LQFOXGLQJ� UHSOLFDWLRQDQG�VWULSSLQJ��DQG�WKH�XVH�RI�DQ�DXWRPDWLF�LQWHUDFWLYH�VHVVLRQ�UHVRXUFH�EURNHU��
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�� $33(1',;(6
������ $33(1',;�$���6LPSOH�,QLWLDO�8VH�&DVH�:LWK�XQGHUO\LQJ�SRVVLEOH�SURFHVVHV�LQGLFDWHG�LQ�LWDOLF�7KH� DSSOLFDWLRQ�ZLOO� EH� XVHG� WR� DQDO\VH� D� SUH�ILOWHUHG� UHDO� GDWD� VDPSOH�ZLWK� ��0� HYHQWV� LQ� WKHVHDUFK�IRU�WKH�+LJJV�ERVRQ��ZKHUH����SURGXFHG�HYHQWV�DUH�H[SHFWHG��)RU�HDFK�HYHQW��DERXW���.%RI�UHOHYDQW�DQDO\VLV�LQIRUPDWLRQ�DUH�DYDLODEOH�DIWHU�RIIOLQH�UHFRQVWUXFWLRQ�RI�WKH�HYHQW��%DFNJURXQGHVWLPDWLRQ� UHTXLUHV� ��� WLPHV� WKH� UHDO� GDWD� VWDWLVWLFV�� 6LJQDO� VLPXODWLRQ� UHTXLUHV� ����� WLPHV� WKHH[SHFWHG� VLJQDO� VWDWLVWLFV� WLPHV� WKH� QXPEHU� RI� GLIIHUHQW� SDUDPHWHUV� �OLNH� +LJJV� PDVV��� 7RWDOLQIRUPDWLRQ�LV�LQ�WKH������7%�UDQJH�7KH�GDWD� LV�VWRUHG� LQ�D�GDWDEDVH�ILOH�VHUYHU�DW�&(51�RU�DW�DQ\�/+&�7LHU�� FHQWHU��DQG�DFFHVVLEOHLQVLGH�D�9�2��IUDPHZRUN�FRUUHVSRQGLQJ�WR�DQ�/+&�FROODERUDWLRQ�$Q� ;0/� 6FKHPH� IRU� WKH� '$7$6(7� LV� SUHSDUHG� LQFOXGLQJ� DOO� WKH� UHOHYDQW� YDULDEOHV�� 7KH� ILUVWLQVWDQFH�RI�WKH�'$7$6(7�LQ�WKH�2�5�'%06�LV�FUHDWHG�E\�UHDGLQJ�WKH�UHFRQVWUXFWHG�GDWD�FRSLHGDQG� SURFHVVHG� ILOH� E\� ILOH� IURP� WKH� GDWDEDVH�ILOH� VHUYHU� DW� D� 7LHU�� WR� DQ� LQWHUDFWLYH� � � GDWDEDVHVHUYHU� VHUYLFH� �ORFDWLRQ� SURYLGHG� E\� WKH� ,65%��� 7KLV� ZLOO� EH� D� ORFDO� FOXVWHU�� PDQDJHG� E\� WKHSK\VLFV� DQDO\VLV� UHOHYDQW� JURXS�� ZLWK� HQRXJK� UHVRXUFHV� WR� NHHS� RQ�OLQH� WKLV� '$7$6(7�� 7KH'$7$6(7� GHVFULSWLRQ� LQFOXGHV� GLIIHUHQW� ODEHOV� IRU� WKH� UHDO� GDWD�� GLIIHUHQW� EDFNJURXQG� DQGGLIIHUHQW�VLJQDO�VDPSOHV��7KH�'$7$6(7�LV�UHJLVWHUHG�LQ�WKH�0(7$'$7$� FDWDORJ�([DPSOH�92��&06'$7$6(7 GHVFULSWLRQ�+LJJV�VLJQDO� +�LQWR�==���ZLWK�==�GHFD\LQJ�LQWR�IRXU� PXRQV��S\WKLD������JHQHUDWRU��$�SURFHVVLQJ��\HDU�������SURGXFHG�LQ� ,)&$�6DQWDQGHU���WDJ�GDWD�OHYHO�/RJLFDO�ILOH�QDPH���FPV�WDJ������SURF$�KLJJV �P����LIFD�VLJQDO�+�PX�S\WKLD����3K\VLFDO�ILOH�QDPHV�KWWSV���JULG����LIFD�XQLFDQ�HV�FPV�WDJ������SURF$�KLJJV�P����VLJQDO�+�PXKWWSV���WHVW����FHUQ�FK�FPV�WDJ������SURF$�KLJJV�P����VLJQDO�+�PX1LFNQDPH�XQLTXH���WDJ������SURF$�+LJJV�P����+�PX$Q�XVHU��+(3�UHVHDUFKHU��MRLQV�WKH�9�2��3RUWDO��DXWKHQWLFDWHV�KLPVHOI�XVLQJ�KLV�KHU�FHUWLILFDWH�7KH� XVHU� VHOHFWV� WKH� UHOHYDQW� '$7$6(7� �IURP� D� OLVW� EXLOW� IURP� WKH� LQIRUPDWLRQ� LQ� WKH0(7$'$7$ FDWDORJ��LQ�WKH�FRUUHVSRQGLQJ�3RUWDO�SDQHO��+H�VKH�DJUHHV�ZLWK�WKH�GHILQLWLRQ�RI�GDWD�EDFNJURXQG�DQG�VLJQDO�DQG�FRUUHVSRQGLQJ�FURVV�VHFWLRQ�HVWLPDWLRQV�7KH� ,QWHUDFWLYH� 6HVVLRQ� 5HVRXUFH� %URNHU� DVNV� WKH� 5(3/,&$� PDQDJHU� WR� SURYLGH� WKH� SK\VLFDOORFDWLRQ� RI� ,6� '%� VHUYHUV� ZLWK� WKH� UHTXHVWHG� '$7$6(7�� ,W� VFDQV� WKH� OLVW�� WR� � PDWFK� DGHTXDWHUHVRXUFHV� WR�SURFHVV� WKH�'$7$6(7� LQ�GLVWULEXWHG�ZD\�� DYDLODEOH� ,60�DQG� ,6:� QRGHV� FORVH� �LQQHWZRUN�WHUPV�� WR�WKH�'$7$6(7�ORFDWLRQ��,Q�SDUWLFXODU�,6:�QRGHV�FRXOG�PDWFK�,6'%�VHUYHUV�,IQRW�VXFK�FRQILJXUDWLRQ�LV� DYDLODEOH�WKH�,65%�FRQVLGHUV�HLWKHU�D�QHZ�,QVWDOODWLRQ�RU�UHPRWH�DFFHVVIURP�,6:�WR�WKH�,6'%�QRGHV�7KH�XVHU�VHOHFWV�WKH�UHOHYDQW�YDULDEOHV�LQ�WKH�'$7$6(7�'LFWLRQDU\��EDVLF�OLNH�LGHQWLILHG�PXRQ�3W�RU�GHULYHG�OLNH�WKH�LQYDULDQW�PDVV�RI�WZR�PRVW�HQHUJHWLF�PXRQV���ZLWK�WKH�DFWLRQ�VLPSOH�SORW�LQ�WKHVFULSW��DQG�VHQGV�WKH�UHTXHVW�7KH�,60�UHFHLYHV�WKH�;0/�LQSXW�IURP�WKH�8,��DQG�VHQGV�D�VLPSOH�GLVWULEXWHG�MRE�WKDW�DW�HDFK�QRGHVLPSOH�ILOOV�D�KLVWRJUDP�XVLQJ�WKH�DQVZHU�WR�D�VLQJOH�TXHU\�UHTXHVWLQJ�WKH�UHOHYDQW�YDULDEOH�WR�WKH
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FRUUHVSRQGLQJ� ,6'%� VHUYHU� �� LW� FROOHFWV� WKH� LQIRUPDWLRQ� IURP� DOO� QRGHV� WR� EXLOG� WKH� JOREDOKLVWRJUDP��7KHQ�LW�VHQGV�WKLV�KLVWRJUDP�EDFN�WR�WKH�8,��HLWKHU�DV�;0/�RU�LQ�JUDSKLFDO�IRUP��69*��7KH�XVHU�VHHV�LQ�WKH�*UDSKLFDO�3DQHO�WKH�UHTXHVWHG�SORW�LQ�OHVV�WKDQ����VHFRQGV�1RZ�WKH�XVHU�GHFLGHV�WR�DSSO\�D�ILOWHU�WR�WKH�GDWD��VSHFLILHG�DOVR�E\�FRQGLWLRQV�LQ�WKH�'$7$�3DQHO�OLNH�370XRQ�!������DQG�UHSHDW�WKH�SORW��,W�VKRXOG�WDNH�DURXQG����VHFRQGV�7KH�,60�UHFHLYHV�WKH�;0/�LQSXW��WKH�ILOWHU�LV�LQFOXGHG�LQ�WKH�TXHU\�WR�WKH�,6'%�VHUYHUV�IURP�WKH,6:�QRGHV�1RZ�WKH�XVHU�GHFLGHV�WR�WU\�D�1HXUDO�1HWZRUN�ZLWK����YDULDEOHV��ZLWK�D������������DUFKLWHFWXUH�+H�SLFNV�WKH�YDULDEOHV�LQ�WKH�YDULDEOHV�3DQHO��IL[HV�WKH�11�DUFKLWHFWXUH�LQ�WKH�VFULSW�GHVFULELQJ�WKHMRE��DQG�UHTXHVWV�JUDSKLFDO�RXWSXW�IRU�WKH�WUDLQLQJ�DQG�WHVW�SURFHVV�7KH�,60�UHFHLYHV�WKH�UHTXHVW��DQG�UXQV�WKH�11��PDVWHU�SURJUDP�ZLWK�03,�FDOOV�WR�WKH�,6:�QRGHV�WKH�UHOHYDQW�YDULDEOHV�DUH�VHOHFWHG�IURP�WKH�GDWDEDVH�LQ�WKH�ILUVW�VWHS��VWRUHG�LQ�PHPRU\��DQG�XVHGDW�HDFK�VXEVHTXHQW�VWHS��11�ZHLJKWV�DUH�UHFHLYHG�DW�HDFK�,6:�QRGH� IURP�WKH�,60�DW�HDFK�VWHS�DQG�DGGLWLYH�HUURU�WUDQVPLWWHG�EDFN�DW�WKH�HQG�RI�LW��:LWK� WKH�HUURU�YDOXH�D�QHZ�SORW�LV�SURGXFHGDQG�VHQW�WR�WKH�8,�DIWHU�HDFK�VWHS��$OVR�WKH�HUURU�RQ�WKH�GLVWULEXWHG�WHVW�VDPSOH�LV�REWDLQHG�LQ�WKHVDPH�ZD\�7KH�XVHU�VHHV�WKH�WUDLQLQJ�SORW�LQ�WKH�JUDSKLFDO�RXWSXW�SDQHO��7KH�SORW�GRHV�QRW�VHHP�WR�FRQYHUJH�DQG�DIWHU���PLQXWH�KH�FDQFHOV�WKH�MRE��&75/�&��7KH�,60�FKHFNV�DIWHU�HDFK�VWHS�IRU�D�PHVVDJH�IURP�WKH�3RUWDO�WR�VWRS�WKH�SURFHVV��LI�VR�WKH�SURFHVVLV�VWRSSHG���6LPLODUO\��WKH�,60�FKHFNV�DIWHU�HQGLQJ�WKH�MRE�IRU�WKH� .HHS$OLYH�VLJQDO��,I�QRW�SUHVHQW�WKH�FRQQHFWLRQ� WR� WKH�8,�LV�UHOHDVHG��DQG�WKH�DOORFDWLRQ�VWDWH�FKDQJHG�LQ� WKH� ,QWHUDFWLYH�6HVVLRQ5HVRXUFH�0DQDJHU�7KH�XVHU�VHQGV�VHYHUDO�PRUH�11�WUDLQLQJ�MREV��HDFK�RQH�WDNLQJ������PLQXWHV�DW�PRVW��DQG�ILQDOO\DIWHU�VHOHFWLQJ�WKH�EHVW�RQH��FKHFNV�WKH�UHVXOWV�RQ�WKH�UHDO�GDWD��(YHQWXDOO\���UHDO�GDWD�HYHQWV�DUHVHOHFWHG�E\�WKH�11�DV�+LJJV�FDQGLGDWHV��7KH�XVHU�VHQGV�D�UHTXHVW�IRU�GHWDLOHG�LQIRUPDWLRQ�RQ�WKHVHHYHQWV��DQG�EURZVHV�WKH�UHOHYDQW�LQIRUPDWLRQ�LQ�WKH�DOSKDQXPHULF�RXWSXW�SDQHO�7KH�,60�UHFHLYHV�WKH�UHTXHVW�DQG�SURSDJDWHV�LW�WR�WKH�HQWLUH�'$7$6(7�YLD�WKH�,6:��FROOHFWLQJ�WKHUHVXOWVHW� LQ�;0/� IRUPDW�DQG�VHQGLQJ� LW�EDFN�WR� WKH�3RUWDO�� 7KH�XVHU� VHHV� WKLV� RXSXW�DIWHU�EHLQJWUDQVIRUPHG�YLD�;6/7�7KH�XVHU�LV�H[FLWHG��DQG�ZRXOG� OLNH�WR�VDYH�WKLV�LQIRUPDWLRQ��SORWV��GHVFULSWLRQ�RI�WKH�HYHQWV�� WKH11�� HWF�� IRU� ODWHU� XVH�� +H� LV� SURPSWHG� WR� GR� VR� HLWKHU� LQ� WKH� 92�� RU� WR� KLV� RZQODSWRS�GHVNWRS�3'$«$OO�;0/� IORZ� EHWZHHQ� WKH�8,� DQG� WKH� ,60� LV� VWRUHG� DV� DQ�;0/� VHVVLRQ� LQ� WKH�92�ZHE� VHUYHUZKHUH�WKH�3RUWDO�LV�UXQQLQJ��7KLV�;0/�ILOH�FDQ�EH� SRVWSURFHVVHG�RU�HGLWHG�DQG�WKHQ�VDYHG�WR�VWRUHWKH� VHVVLRQ� RXWSXW�� )RU� HDFK� XVHU�� WKHVH� ILOHV� DUH� DXWRPDWLFDOO\� EDFNHG� XS�� EXW� FDQ� EH� DOVRGRZQORDGHG�DQG�VDYHG�LQ�WKHLU�RZQ�PDFKLQH�7KH�XVHU�VWDUWV�WR�ZRUN�IRU�WKH�SDSHU��DQG�QHHGV�WDEOHV��SORWV��HWF��+H�FDQ�UHFRYHU�DOO�WKLV�LQIR�IURPKLV�SULYDWH�JURXS��92�UHSRVLWRU\��DQG�DOVR�ZRUN�IXUWKHU�IURP�WKH�SUHYLRXV�VHVVLRQ�E\�UHYLVLQJ�WKHVFULSW�DQG�UHGRLQJ�RU�VNLSSLQJ�WKH�VWHSV�


