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�*URXS�0HHWLQJ��6HSW������ 2FW�����������/LQ]��$XVWULD��/HFW�1RWHV�RQ�&RPSXW�6FL���YRO�������6SULQJHU��������SS���������� 6DQWLDJR�*RQ]DOH]� GH� OD�+R]� HW�� DO�� ³7HVW� DQG� ,QWHJUDWLRQ� 3URFHVV�'HVFULSWLRQ�'HOLYHUDEOH�'���´ KWWS���ZZZ�HX�FURVVJULG�RUJ�P��GUDIWV�ORJLQ�0��GHOLYHUDEOHV�GUDIWV�&*����'����Y����&6,&����7HVW,QWHJUDWLRQ3URWRW\SH�GRF�� 62$3� KWWS���ZZZ�Z��RUJ�75�VRDS�� 80/ KWWS���ZZZ�RPJ�RUJ�XPO��� 67/ KWWS���ZZZ�VWOSRUW�RUJ���� 326,; KWWS���ZZZ�SDVF�RUJ�DEVWUDFWV�SRVL[�KWP��� &OHDQ�5RRP�6RIWZDUH�(QJLQHHULQJ� KWWS���ZZZ�UVSD�FRP�VSL�FOHDQURRP�KWPO
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���� 352'8&7,21�'2&80(17$7,217KLV� VHFWLRQ� FRQWDLQV� WKH� GRFXPHQWDWLRQ� UHVXOWLQJ� IURP� WKH� GHYHORSLQJ� SURFHVV�� DQG� RIWHQ� SURYLGHV�LQIRUPDWLRQ�DW�D�KLJKHU�WHFKQLFDO�OHYHO���� 'XWND�à���³&(;6 'HVLJQ�'HVFULSWLRQ 6''�RI�© &RPSRQHQW�([SHUW�6XEV\VWHP��&(;6� ª ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(;6'RFV�&*�����0'/������&(;6'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à�� ³'$(6 'HVLJQ�'HVFULSWLRQ 6''�RI�© &RPSRQHQW�([SHUW�6XEV\VWHP��'$(6� ª ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'$(6'RFV�&*�����0'/������'$(6'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à��� ³67(/ 'HVLJQ�'HVFULSWLRQ 6''�RI� © &RPSRQHQW�([SHUW� 6XEV\VWHP� �67(/� ª ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�67(/'RFV�&*�����0'/������67(/'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à���³72/% 'HVLJQ�'HVFULSWLRQ 6''�RI�© &RPSRQHQW�([SHUW�6XEV\VWHP��72/%� ª ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�72/%'RFV�&*�����0'/������72/%'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à���³&//% 'HVLJQ�'HVFULSWLRQ 6''�RI�© &RPSRQHQW�([SHUW�6XEV\VWHP��&//%� ª ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&//%'RFV�&*�����0'/������ &//%'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à��� ³'&:3�'HVLJQ�'HVFULSWLRQ� �� 6''� RI� © 'HPR�&OLHQW�:HE� 3DJH� �'&:3�� ª´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'&:3'RFV�&*�����'&:3'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à���³&(;6&OLHQW�&*, 'HVLJQ�'HVFULSWLRQ��� 6''�RI�© 'HPR�&OLHQW�:HE�3DJH��&(;6&OLHQW�&*,��ª´�± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'&:3'RFV�&*�����&(;6&OLHQW�FJL�'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à���³'$(6&OLHQW�&*, 'HVLJQ�'HVFULSWLRQ��� 6''�RI�© 'HPR�&OLHQW�:HE�3DJH��'$(6&OLHQW�&*,��ª´�± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'&:3'RFV�&*�����'$(6&OLHQW�FJL�'HVLJQ'HVFULSWLRQ5SW�GRF
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��� 'XWND�à���³67(/&OLHQW�&*, 'HVLJQ�'HVFULSWLRQ��� 6''�RI�© 'HPR�&OLHQW�:HE�3DJH��67(/&OLHQW�&*,��ª´�± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'&:3'RFV�&*�����67(/&OLHQW�FJL�'HVLJQ'HVFULSWLRQ5SW�GRF��� 'XWND�à���³([SHUW�6\VWHP�6SHFLILFDWLRQ�± 6SHFLILFDLWRQ�RI�$WWULEXWHV�DQG�5XOHV�IRU�7DVN����´�± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(;6'RFV�&*�����([SHUW6\VWHP6SHF�GRF��� %XF]DN� :��� 'XWND� à��� ³&(70� 6SHFLDOL]DWLRQ´� ± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(70'RFV�&(70B6SHFLDOL]DWLRQ�GRF��� %XF]DN�:��� 'XWND� à��� ³&RPPXQLFDWLRQ� ZLWK� &(&RPSRQHQW´� ± KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(70'RFV�&(70B&RPXQLFDWLRQ�GRF��� 1RZDNRZVNL� 3��� 'XWND� à��� ³&(;6� &RQILJXUDWLRQ� )LOH� �� 6KRUW� 'HVFULSWLRQ´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(;6'RFV�&(;6&RQILJXUDWLRQ)LOH�GRF��� %XF]DN�:��� 'XWND� à��� ³&RPSRQHQWV� &RQWDLQHU� &RQILJXUDWLRQ� )LOH� �� 6KRUW� 'HVFULSWLRQ´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�&(;6'RFV�&RPS&RQW&RQILJXUDWLRQ)LOH�GRF��� 1RZDNRZVNL� 3��� 'XWND� à��� ³67(/ &RQILJXUDWLRQ� )LOH� �� 6KRUW� 'HVFULSWLRQ´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�67(/'RFV�67(/&RQILJXUDWLRQ)LOH�GRF��� .DUERZVNL� -��� 'XWND� à��� ³6WRUDJH� &RQILJXUDWLRQ� )LOH� �� 6KRUW� 'HVFULSWLRQ´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�67(/'RFV�6WRUDJH&RQILJXUDWLRQ)LOH�GRF��� 1RZDNRZVNL� 3��� 'XWND� à��� ³'$(6 &RQILJXUDWLRQ� )LOH� �� 6KRUW� 'HVFULSWLRQ´� ±KWWS���JULGSRUWDO�I]N�GH�FJL�ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'$(6'RFV�'$(6&RQILJXUDWLRQ)LOH�GRF��� 'XWND�à���³&RGH�5HYLHZ�*XLGH´��KWWS���JULGSRUWDO�I]N�GH�FJL�
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ELQ�YLHZFYV�FJL�FURVVJULG�FURVVJULG�ZS��ZS�B��H[SHUW�GRF�'RFV�&RGH���UHYLHZ���JXLGH�GRF
���� 6285&(�&2'(7KH�ODWHVW�YHUVLRQ�RI�WKH�7DVN�����VRXUFH�FRGH�LV�ORFDWHG�LQ�.DUOVUXKH�&96�DQG�LV�REWDLQDEOH�IURP�WKH�IROORZLQJ�ZHE�SDJH��KWWS���JULGSRUWDO�I]N�GH�SURMHFWV�FJ�ZS������7KH�ZKROH� FRGH� LV� GLYLGHG� RQWR� LQGHSHQGHQW�PRGXOHV� �FRPSRQHQWV��� DQG� HDFK�PRGXOH� KDV� LWV� RZQ�WHFKQLFDO�GRFXPHQWDWLRQ�VSHFLI\LQJ�LQ�GHWDLO�LWV�LQWHUQDO�DUFKLWHFWXUH�3OHDVH� SURYLGH� UHIHUHQFHV� WR� SURSHUO\� DQQRWDWHG� VRXUFH� FRGH� DQG� DQ\� H[WHUQDO� GRFXPHQWDWLRQ�FRPSRQHQWV�� HVSHFLDOO\� GHWDLOHG� FODVV� GHVFULSWLRQV� DV� JHQHUDWHG� E\� -DYD'RF� �RU� RWKHU� DXWRPDWHG�GRFXPHQWDWLRQ� WRROV� LQ� DFFRUGDQFH� ZLWK� WKH� &URVV*ULG� 6WDQGDUG� 2SHUDWLQJ� 3URFHGXUHV� GRFXPHQW�&*����'������Y����&<)����6WDQGDUG2SHUDWLQJ3URFHGXUHV��� 3URYLGH� D� FRGHQDPH� IRU� WKH�SURWRW\SH�VR�WKDW�LW�FDQ�EH�HDVLO\�UHIHUUHG�WR�
���� &217$&7�,1)250$7,217KH� FRGH� SURYLGHG� E\� 7DVN� ���� LV� SUHSDUHG� E\� &\IURQHW�� 7KH� WDVN� OHDGHU� LV� -DFHN� .LWRZVNL�NLWR#DJK�HGX�SO��



'(6&5,37,21�2)�'����'(/,9(5$%/(
)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

�� ,03/(0(17$7,21�6758&785(�
>23(1�@
>5(3($7�@
���� 3529,'('�&20321(1767KLV�VHFWLRQ�VKRZV�VKRUW�GHVFULSWLRQ�RI�DOO�SURYLGHG�E\�7DVN�����HOHPHQWV��ZKLFK�DUH�FRPSRQHQWV��7KH�SUHVHQWHG�LWHPV�EHORZ�DUH�RUGHUHG�LQ�WKH�DOSKDEHWLFDO�RUGHU�� >5(3($7�@&RPSRQHQW�� ³&(&RPSRQHQW� � 7\SH� �(VWLPDWH´ LV�$16,� &�� SURMHFW�� 7KLV� LV� WKH�WHPSODWH� RI� DQ� 
(VWLPDWH
� W\SH�&(&RPSRQHQW��ZKLFK� LV� FRPSDWLEOH�ZLWK� &RPSRQHQW�([SHUW�$UFKLWHFWXUH��IRU�PRUH�LQIRUPDWLRQ�DERXW�&RPSRQHQW�([SHUW�$UFKLWHFWXUH�VHH�656�>�@�VHFWLRQ�������
(VWLPDWH
�W\SH�FRPSRQHQWV�DUH�LQWHQGHG�WR�HVWLPDWH�GDWD�DFFHVV�IDFWRUV��OLNH�GDWD�DFFHVV�ODWHQF\�RU�DFFHVV�EDQGZLGWK��WR�SDUWLFXODU�GDWD�REMHFWV��L�H��ILOHV��GDWD�EDVHV�HWF����7KLV�W\SH�RI�FRPSRQHQWV� HVWLPDWHV� GDWD� DFFHVV� ODWHQF\� RU� DFFHVV� EDQGZLGWK� WR� SDUWLFXODU� GDWD� REMHFW��(VWLPDWLRQ�RI�GDWD�DFFHVV�IDFWRUV�WR�GDWD�VWRUHG�RQ�766�UHTXLUHV�D�VRSKLVWLFDWHG�DOJRULWKP��LWV�GHVFULSWLRQ� ZDV� GRQH� LQ� 656� GRFXPHQW� VHFWLRQ� ������� 
'DWD,'
� DWWULEXWH� SDVVHG� WR� WKH�FRPSRQHQW� E\� D� FDOO�HQYLURQPHQW� XVLQJ� ,&(&3B&RQWURO3DUDPHWHUV� LQWHUIDFH� LGHQWLILHV� GDWD�REMHFWV��7KLV�FRPSRQHQW�LV�EDVHG�RQ�WKH�
&(&RPSRQHQW�� 7HPSODWH
�DQG�LW�LV�WKH�WHPSODWH�RI�DOO� 
(VWLPDWH
� W\SH� &(FRPSRQHQWV�� ZKLFK� ZLOO� EH� XVHG� LQ� � &URVV*ULG�� $GGLWLRQDOO\�� LW�LQWURGXFHV� ,&((6B(VWLPDWH LQWHUIDFH�� ZKLFK� SURYLGHV� D� VSHFLDO� RSHUDWLRQ� IRU� GDWD� DFFHVV�HVWLPDWLRQ�

� >5(3($7�@&RPSRQHQW��³&(;6&OLHQW7HVW´ LV�$16,�&�� SURMHFW��7KLV�LV�D�VDPSOH�&���FOLHQW�IRU�&(;6�FRPSRQHQW��,W�WHVWV�DOO�RSHUDWLRQV�RIIHUHG�E\�LQWHUIDFHV�RI�&(;6��7KLV�FRPSRQHQW�KDV�EHHQ�SUHSDUHG�DV�D�KHOSIXO�WRRO�IRU�7HVWEHG�
� >5(3($7�@&RPSRQHQW�� ³&RPSRQHQW�([SHUW� 6XEV\VWHP� �����´ LV� $16,� &�� SURMHFW�� 7KLV�FRPSRQHQW� UHDOL]HV� WKH� SURSRVHG� &RPSRQHQW�([SHUW� $UFKLWHFWXUH� �&($��� � ,W� KDV� PDQ\�UHVSRQVLELOLWLHV�OLNH��UHJLVWHULQJ�DQG�PDQDJLQJ�D�VHW�RI�&(&RPSRQHQWV��SURYLGLQJ�D�GHGXFWLRQ�IDFLOLWLHV�� ZKLFK� FDQ� EH� PRGLILHG� LI� QHFHVVDU\� DQG� ILQDOO\� KDQGOLQJ� UHTXHVWV� RI� WKH� EHVW�FRPSRQHQW� VHOHFWLRQ� IRU� D� SDUWLFXODU� FRQWH[W� SDVVHG� DV� FDOO�HQYLURQPHQW�� 7KLV� FRPSRQHQW�
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VKRXOG�EH�ORFDWHG�RQ�HDFK�6WRUDJH�(OHPHQW��7KH�SURYLGHG�YHUVLRQ�FDQ�XVH�67(/�FRPSRQHQW�WR�LPSURYH�GHGXFWLRQ�TXDOLW\�E\�REWDLQLQJ�FXUUHQW�VWRUDJH�QRGH�FRQILJXUDWLRQ��7KH�DEEUHYLDWLRQ�RI�LWV�QDPH�LV�&(;6��
� >5(3($7�@&RPSRQHQW��³'$(6&OLHQW7HVW´ LV�$16,�&�� SURMHFW��7KLV�LV�D�VDPSOH�&���FOLHQW�IRU�'($6�FRPSRQHQW� ,W�WHVWV�DOO�RSHUDWLRQV�RIIHUHG�E\�LQWHUIDFHV�RI�'$(6��7KLV�FRPSRQHQW�KDV�EHHQ�SUHSDUHG�DV�D�KHOSIXO�WRRO�IRU�7HVWEHG��,W�LV�VLPLODU�WR�&(;6&OLHQW7HVW�
� >5(3($7�@&RPSRQHQW�� ³'DWD� $FFHVV� (VWLPDWRU� �����´ LV� $16,� &�� SURMHFW�� 'DWD� $FFHVV�(VWLPDWRU�HVWLPDWHV�GDWD�DFFHVV�FRVW�IRU�D�JLYHQ�GDWD�REMHFW��,W�FDQ�UHWXUQ�LQWHUQDO�ODWHQF\�DQG�EDQGZLGWK��7KLV�FRPSRQHQW�VKRXOG�EH�ORFDWHG�RQ�HDFK�6WRUDJH�(OHPHQW�� ,W� LV�&($�RULHQWHG��WKXV�HVWLPDWLRQ�SURFHVV� LV�PRYH�RXW�WR� 
(VWLPDWH
�W\SH�&(&RPSRHQWV�DQG�WKH�GHFLVLRQ�ZKLFK�RQH�FRPSRQHQW�LV�XVHG�IRU�D�SDUWLFXODU�HVWLPDWLRQ�LV�WDNHQ�E\�&(;6��,Q�FRQVHTXHQFH�'$(6�UHTXLUHV� DFFHVV� WR� &(;6� FRPSRQHQW�� ZKLFK� W\SLFDOO\� LV� LQVWDOOHG� RQ� WKH� VDPH� QRGH�� 7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�'$(6�
� >5(3($7�@&RPSRQHQW��³67(/&OLHQW7HVW´ LV�$16,�&�� SURMHFW��7KLV�LV�D�VDPSOH�&���FOLHQW�IRU�67(/�FRPSRQHQW�� ,W� WHVWV�DOO�RSHUDWLRQV�RIIHUHG�E\� LQWHUIDFHV�RI�67(/��7KLV�FRPSRQHQW�KDV�EHHQ�SUHSDUHG�DV�D�KHOSIXO�WRRO�IRU�7HVWEHG��,W�LV�VLPLODU�WR�67(/&OLHQW7HVW�
� >5(3($7�@&RPSRQHQW�� ³6WRUDJH� (OHPHQW� �����´ LV� $16,� &�� SURMHFW�� 7KH� 6WRUDJH� (OHPHQW�FRPSRQHQW�LV�UHVSRQVLEOH�IRU�PDQDJLQJ�DQG�DQVZHULQJ�TXHVWLRQ�DERXW�FXUUHQW�FRQILJXUDWLRQ�RI�WKH�VWRUDJH�QRGH�RQ�ZKLFK�LW�ZRUNV��7KLV�FRPSRQHQW�VKRXOG�EH�GHSOR\HG�RQ�HDFK�VWRUDJH�QRGH��,Q�WKH�ILUVW�SURWRW\SH�� LW� LV�XVHG�HVSHFLDOO\�E\�&(;6��KRZHYHU�LW�FDQ�EH�XVHG�IUHHO\�E\�RWKHU�FRPSRQHQWV�� ZKLFK� FDQ� FRPPXQLFDWH� XVLQJ� 62$3� SURWRFRO��� 7KH� DEEUHYLDWLRQ� RI� WKLV�FRPSRQHQW�QDPH�LV�67(/�
� >5(3($7��@&RPSRQHQW�� ³8QL7UHH� +60� $FFHVV� (VWLPDWRU� �����´ LV� $16,� &�� SURMHFW�� 7KLV�FRPSRQHQW� LV� GHSOR\HG� RQ� D� SDUWLFXODU� 8QL7UHH� +60� FRQWUROHU� DQG� HVWLPDWH� GDWD� DFFHVV�IDFWRUV� IRU� D� SDUWLFXODU� ILOH�� ,W� LV� XVHG� E\� D� VSHFLILF� 
(VWLPDWH
� W\SH�&(&RPSRQHQW��ZKLFK� LV�
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FDOOHG� E\� '$(6� �ZKHQ� &(;6� GHFLGHV� LW� LV� DSSURSULDWH� LQ� D� SDUWLFXODU� FRQWH[W��� 7KLV�&(&RPSRQHQW�FRPPXQLFDWHV�ZLWK���8QL7UHH�+60�$FFHVV�(VWLPDWRU��

���� 3529,'('�/,%5$5,(67KLV�VHFWLRQ�VKRZV�VKRUW�GHVFULSWLRQ�RI�DOO�SURYLGHG�E\�7DVN�����HOHPHQWV��ZKLFK�DUH�OLEUDULHV�XVHG�E\�RWKHU�FRPSRQHQWV��7KH�SUHVHQWHG�LWHPV�EHORZ�DUH�RUGHUHG�LQ�WKH�DOSKDEHWLFDO�RUGHU�� >5(3($7��@&RPSRQHQW�� ³&RPPRQ� &OLHQW� /LEUDU\� �����´ LV� UHDOL]HG� DV� $16,� &�� SURMHFW��&RPPRQ�&OLHQW�/LEUDU\� �&//%��FRQWDLQV�FODVVHV��ZKLFK�DOORZ�LQ�HDV\�ZD\� WR�FRPPXQLFDWH�ZLWK�'$(6��67(/�DQG�&(;6��,Q�UHDOLW\��LW�FRYHUV�ORZ�OHYHO�J62$3�FRPPXQLFDWLRQ�IXQFWLRQ�DQG�SURYLGHV�FOLHQWV�FODVVHV�IRU�&(;6��67(/�DQG�'$(6�ZKLFK�FDQ�EH�UHPRWH��
� >5(3($7��@&RPSRQHQW��³5XOHV6HW������´ LV�UHDOL]HG�DV�$16,�&�� SURMHFW��7KLV�FRPSRQHQW�LV�D�G\QDPLF�OLQNLQJ�OLEUDU\��ZKLFK�FRQWDLQV�D�VHW�RI�UXOHV�XVHG�E\�H[SHUW�V\VWHP�LQ�WKH�GHGXFWLRQ�SURFHVV��(DFK�UXOH�LV�D�VSHFLDO�IXQFWLRQ�FRQWDLQLQJ�LQWHUQDO�UXOH�ORJLF��7KH�SURYLGHG�VHW�RI�UXOHV�FRXOG�EH�IUHHO\�PRGLILHG�IRU�VSHFLILF�SXUSRVHV��,Q�WKH�FXUUHQW�VWDWH�WKHUH�DUH�UXOHV�XVLQJ�67(/�WR� LPSURYH� WKH� TXDOLW\� RI� FRPSRQHQW� VHOHFWLRQ� E\� JHWWLQJ� H[WHUQDO� LQIRUPDWLRQ� DEXW� FXUUHQW�FRQILJXUDWLRQ�RI�VWRUDJH�QRGH�VWDWH�UHODWHG�WR�D�SDUWLFXODU�GDWD�REMHFW��7KLV�FRPSRQHQW�LV�XVHG�E\�&(;6�
� >5(3($7��@&RPSRQHQW�� ³62$3&*´ LV� UHDOL]HG� DV� $16,� &�� SURMHFW�� 7KLV� FRPSRQHQW� LV� D�VWDWLF� OLQNLQJ� OLEUDU\� DQG� LV� PRVWO\� JHQHUDWHG� E\� J62$3 WRRO�� ,W� FRQWDLQV� J62$3�FRPPXQLFDWLRQ�OHYHO�IXQFWLRQV�
� >5(3($7��@&RPSRQHQW�� ³7RROV/LE� �����´ LV� UHDOL]HG� DV�$16,�&�� SURMHFW��7KH�7RROV/LE� LV�D�OLEUDU\�RI�KHOSIXO� WRROV��DV�QXPHULF�FODVVHV��V\QFKURQL]DWLRQ�SULPLWLYHV�HWF���ZKLFK�VKRXOG�EH�XVHG�E\�DOO�WDVN�����FRPSRQHQWV��7KLV�LV�WKH�VWDWLFDOO\�OLQNHG�OLEUDU\��ZKLFK�LQ�DGGLWLRQ�GHILQHV�HOHPHQWDU\�SODWIRUP�LQGHSHQGHQW� W\SHV�DV� LQWHJHU&*��ERRO&*��ORQJ&*��IORDW&*��2QH�RI� WKH�PRVW� LQWHUHVWLQJ� VROXWLRQV�SURYLGHG�E\� WKLV� OLEUDU\� LV� WKH� VHW�RI� WKH� WKUHDG� VDIH�FODVVHV��H�J���
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&*,QWHJHU6\QF�� &*6WULQJ6\QF�� HWF�� 7KHVH� FODVVHV� SURYLGH� EXQFK� RI� EDVH� PHWKRGV� DQG�RSHUDWRUV��ZKLFK�DUH� WKUHDG�VDIH�DQG�PDNH�SURJUDPPLQJ� IRU� WKH�PXOWLWKUHDG�HQYLURQPHQW�DV�HDV\�DV�SRVVLEOH��7KLV�OLEUDU\�ZDV�LQWURGXFHG�WR�VLPSOLI\�WKH�SURJUDPPLQJ�SURFHVV DQG�PDNH�FRGH�PRUH�WUDQVSDUHQW��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�72/%�

���� 3529,'('�:(%�(/(0(1767KLV�VHFWLRQ�VKRZV�VKRUW�GHVFULSWLRQ�RI�DOO�SURYLGHG�E\�7DVN�����HOHPHQWV��ZKLFK�DUH�ZHE�SDJHV�HWF��7KH�SUHVHQWHG�LWHPV�EHORZ�DUH�RUGHUHG�LQ�WKH�DOSKDEHWLFDO�RUGHU�� >5(3($7��@&RPSRQHQW��³&(;6&OLHQW�FJL������´ LV�UHDOL]HG�DV�:HE�0RGHOHU SURMHFW��&*,�FOLHQW�ZKLFK�FRPPXQLFDWHV�ZLWK�D�SDUWLFXODU�&(;6��,W�FDOOV�UHTXLUHG�RSHUDWLRQV�DQG�JHQHUDWHV�UHVXOW�ZHE�SDJH�FRQWDLQLQJ�UHFHLYHG�UHVXOWV�IURP�WKH�FDOOHG�&(;6�FRPSRQHQW��,W�XVHV�+70/�RXWSXW�WHPSODWHV� LQ� RUGHU� WR�PDNH� LWV� LQWHUQDO� FRGH� LQGHSHQGHQW� IURP� D� JUDSKLFDO� GHVLJQ� RI�ZKROH�VHUYLFH��,W�LV�XVHG�E\�'&:3�DV�D�K\SKHQ�EHWZHHQ�:::�VHUYLFH�DQG�&(;6��)RU�D�WHFKQLFDO�GHWDLOV�VHH��'&:3�'HVLJQ�'HVFULSWLRQ��GRFXPHQW�
� >5(3($7��@&RPSRQHQW�� ³'$(6&OLHQW�FJL� �����´ LV� UHDOL]HG� DV�:HE�0RGHOHU SURMHFW�� 7KLV� LV�YHU\�VLPLODU�WR�&(;6&OLHQW�FJL�EXW�LW�FRQQHFWV�ZLWK�'$(6��,W�LV�XVHG�E\�'&:3�DV�D�K\SKHQ�EHWZHHQ�:::�VHUYLFH�DQG�'$(6��)RU�D� WHFKQLFDO�GHWDLOV�VHH��'&:3�'HVLJQ�'HVFULSWLRQ��GRFXPHQW�
� >5(3($7��@&RPSRQHQW�� ³'HPR�&OLHQW�:HE� 3DJH� �����´ LV� UHDOL]HG� DV�:HE�0RGHOHU SURMHFW��7KLV� LV�:::� VHUYLFH�� ZKLFK� DOORZV� WHVWLQJ� FRPSRQHQWV� &(;6�� 67(/�� '$(6� DQG� 8(67�LQGHSHQGHQWO\��,W�FDQ�NHHS�D�FRPPXQLFDWLRQ�FRQILJXUDWLRQ�IRU�PXOWLSOH�QRGHV�DQG�LQ�HDV\�ZD\�VZLWFK EHWZHHQ�QRGHV�
� >5(3($7��@&RPSRQHQW�� ³+60&OLHQW�FJL� �����´ LV� UHDOL]HG� DV� :HE� 0RGHOHU SURMHFW�� 7KLV�FRPSRQHQW�LV�YHU\�VLPLODU�WR�&(;6&OLHQW�FJL�EXW�LW�FRQQHFWV�ZLWK�8(67��,W�LV�XVHG�E\�'&:3�DV�D�K\SKHQ�EHWZHHQ�:::�VHUYLFH�DQG�8(67��)RU�D� WHFKQLFDO�GHWDLOV� VHH��'&:3�'HVLJQ�
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'HVFULSWLRQ��GRFXPHQW�
� >5(3($7��@&RPSRQHQW��³67(/&OLHQW�FJL������´ LV�UHDOL]HG�DV�:HE�0RGHOHU SURMHFW��7KLV�LV�YHU\�VLPLODU� WR� &(;6&OLHQW�FJL� EXW� LW� FRQQHFWV� ZLWK� 67(/�� ,W� LV� XVHG� E\� '&:3� DV� D� K\SKHQ�EHWZHHQ�:::�VHUYLFH�DQG�67(/��)RU�D� WHFKQLFDO�GHWDLOV VHH��'&:3�'HVLJQ�'HVFULSWLRQ��GRFXPHQW�

���� 3529,'('�&21),*85$7,21�),/(67KLV� VHFWLRQ� VKRZV�VKRUW�GHVFULSWLRQ�RI� DOO�SURYLGHG�E\�7DVN����� HOHPHQWV��ZKLFK� DUH� FRQILJXUDWLRQ�ILOHV�UHTXLUHG�E\�RWKHU�FRPSRQHQWV��7KH�SUHVHQWHG�LWHPV�EHORZ�DUH�RUGHUHG�LQ�WKH�DOSKDEHWLFDO�RUGHU�� >5(3($7��@&RPSRQHQW�� ³&(;6�&RQILJXUDWLRQ� )LOH´ LV� UHDOL]HG� DV�$16,�&�� SURMHFW�� 
&(;6�&RQILJXUDWLRQ
�LV�D�ILOH�NHHSLQJ�DOO�LPSRUWDQW�IRU�UXQQLQJ�RI�&(;6�SDUDPHWHUV�ZKLFK�VKRXOG�EH�FKDQJHG�E\�WKH�V\VWHP�DGPLQLVWUDWRU���,W�NHHSV��ORJJLQJ�OHYHO��SDWK�WR�LPSRUWDQW�ILOHV��QXPEHU�RI�7&3�SRUWV�HWF��7KLV�ILOH�LV�ORDGHG�E\�&(;6�GXULQJ�LWV�VWDUWLQJ�SURFHVV��,W�LV�PRGLILHG�RQO\�PDQXDOO\�� )RU� PRUH� WHFKQLFDO� GHWDLOV� VHH� GRFXPHQW�� �&(;6� &RQILJXUDWLRQ� )LOH� �� 6KRUW�'HVFULSWLRQ���
� >5(3($7��@&RPSRQHQW��³&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ�)LOH´ LV� UHDOL]HG�DV�$16,�&��SURMHFW��
&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ
�LV�D�ILOH�NHHSLQJ�OLVW�RI�FXUUHQWO\�UHJLVWHUHG�DQG�PDQDJHG� E\� &(;6� &(&RPSRQHQWV�� ,Q� IDFW� LV� NHHSV� OLVW� RI� 85/V� SRLQWLQJ� DW� SDUWLFXODU�&(&RPSRQHQWV��'XULQJ�&(;6�DFWLYLW\�WKH�VWDWH�RI�WKLV�ILOH�FDQ�EH�FKDQJHG��7KLV�ILOH�LV�ORDGHG�RQHV� GXULQJ� &(;6� VWDUWLQJ�� &(;6� PRGLILHV� WKLV� ILOH� DXWRPDWLFDOO\� �DIWHU� FDOOLQJ�UHJLVWHU�XQUHJLVWHU&RPSRQHQW� RSHUDWLRQ��� +RZHYHU� WKLV� ILOH� FDQ� EH� PRGLILHG� PDQXDOO\� E\�V\VWHP� DGPLQLVWUDWRU� EXW� RQO\� ZKHQ� &(;6� LV� QRW� ZRUNLQJ�� )RU� PRUH� WHFKQLFDO� GHWDLO� VHH���&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ�)LOH��� 6KRUW�'HVFULSWLRQ�
� >5(3($7��@&RPSRQHQW�� ³'$(6� &RQILJXUDWLRQ� )LOH´ LV� UHDOL]HG� DV� $16,� &�� SURMHFW�� 7KLV�FRQILJXUDWLRQ� ILOH� LV� YHU\� VLPLODU� WR� 
&(;6�&RQILJXUDWLRQ�)LOH
� EXW� LW� LV� LQWHQGHG� IRU�'$(6�
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FRPSRQHQW��,W�VSHFLILHV�SDUDPHWHUV�DOO�SDUDPHWHUV�LPSRUWDQW�IRU�UXQQLQJ�RI�'$(6��)RU�PRUH�WHFKQLFDO�GHWDLOV�VHH�GRFXPHQW���'$(6�&RQILJXUDWLRQ�)LOH��� 6KRUW�'HVFULSWLRQ��
� >5(3($7��@&RPSRQHQW�� ³67(/� &RQILJXUDWLRQ� )LOH´ LV� UHDOL]HG� DV� $16,� &�� SURMHFW�� 7KLV�FRQILJXUDWLRQ� ILOH� LV� YHU\� VLPLODU� WR� 
&(;6� &RQILJXUDWLRQ� )LOH
� EXW� LW� LV� LQWHQGHG� IRU� 67(/�FRPSRQHQW�� ,W� VSHFLILHV�SDUDPHWHUV�DOO�SDUDPHWHUV� LPSRUWDQW�IRU�UXQQLQJ�RI�67(/��)RU�PRUH�WHFKQLFDO�GHWDLOV�VHH�GRFXPHQW���67(/�&RQILJXUDWLRQ�)LOH��� 6KRUW�'HVFULSWLRQ��
� >5(3($7��@&RPSRQHQW��³6WRUDJH�(OHPHQW�&RQILJXUDWLRQ´ LV�UHDOL]HG�DV�$16,�&�� SURMHFW��7KLV�FRQILJXUDWLRQ�ILOH�NHHSV�DOO�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�VWRUDJH�FRQILJXUDWLRQ��7KH�PDLQ�JRDO�RI� WKLV� ILOH� LV� WR� SURYLGH� DOO� LQIRUPDWLRQ� DERXW� D� VWRUDJH� GHYLFH� �VWRUDJH� W\SH�� YHQGRU�FRQQHFWLRQ� WR� VWRUDJH� W\SH�� SK\VLFDO� V\VWHP� SDWK� HWF��� ZKLFK� NHHSV� SDUWLFXODU� GDWD� REMHFW��2EYLRXVO\�� LW� LV�QRW�QHFHVVDU\� WR�SXW�HDFK�GDWD�REMHFWV� LQGHSHQGHQWO\��EXW�D�XVDJH�RI�UHJXODU�H[SUHVVLRQV�ZKLFK�GHVFULEH�D�JURXS�RI�REMHFWV� LV�DOORZHG�� �7KLV�ILOH�LV�XVHG�E\�67(/�DQG�LV�ORDGHG�GXULQJ�LWV�VWDUWLQJ�SURFHVV��,W�LV�LQWHQGHG�WR�PDQXDO�PRGLILFDWLRQV���)RU�PRUH�WHFKQLFDO�GHWDLOV�VHH�GRFXPHQW���6WRUDJH�&RQILJXUDWLRQ�)LOH��� 6KRUW�'HVFULSWLRQ��

���� 5(/$7,216+,3 ',$*5$06�%(7:((1�3529,'('�&20321(176
>5(3($7��@
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'DWD�$FFHVV�(VWLPDWRU������ 6WRUDJH�(OHPHQW������

&RPPRQ�&OLHQW�/LEUDU\������
��/LEUDU\!!

&RPSRQHQW�([SHUW�6XEV\VWHP� �����

7RRO V/LE� �������/L EUDU\!! 62$3&*��/LEUDU\!!

'HPR�&OLHQW�:HE�3DJH������

&(;6&OLHQW�FJL������'$(6&OLHQW�FJL������67(/&OLHQW�FJL������

&(&RPSRQHQW�6HW

5XO HV6HW������
��/LEUDU\!!

+60&OLHQW�FJL������

8QL7UHH�+60�$FFHVV�(VWLPDWRU������

)LJ��� '����&RPSRQHQWV�'HSHQGHQFLHV
7KLV� GLDJUDP� GHSLFWV� GHSHQGHQFLHV� EHWZHHQ� WKH� DOO� FRPSRQHQWV��ZKLFK� DUH� SURYLGHG� DV� SURW\SH� IRU�'����

>5(3($7��@
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,&(;6B$GPLQ2I&RPSRQHQWV

,&(;6B$GPLQ2I5XOHV

&(;6�&RQILJXUDWLRQ�)LOH��&RQILJXUDWLRQ�)LOH!!

&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ�)LOH
��&RQILJXUDWLRQ�)LOH!!

6WRUDJH�(OHPHQW������

,67(/B&RQILJXUDWLRQ
&(&RPSRQHQW�6HW

7RROV/LE��������/LEUDU\!!

5XOHV6HW��������/LEUDU\!! &RPPRQ�&OLHQW�/LEUDU\������
��/LEUDU\!!&RPSRQHQW�([SHUW�6XEV\VWHP������

,&(;6B&RPSRQHQWV6HOHFWLRQ

&(;6&OLHQW�FJL������

'HPR�&OLHQW�:HE�3DJH������

&RPPRQ�&OLHQW�/LEUDU\������
��/LEUDU\!!

&(;6&OLHQW7HVW

)LJ��� '����(QYLURQPHQW�RI�&(;6
7KLV� GLDJUDP� SUHVHQWV� LQWHUFRPSRQHQW� FRPPXQLFDWLRQ�PRGHO� ZKLFK� LV� GUDZQ� IURP� &(;6� SRLQW� RI�YLHZ��$GGLWLRQDOO\��LW�SUHVHQWV�GHSHQGHQFLHV�EHWZHHQ�&(;6�DQG�UHTXLUHG�FRQILJXUDWLRQ�ILOHV�

>5(3($7��@
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6WRUDJH�(OHPHQW������ ,67(/B&RQILJXUDWLRQ

67(/�&RQILJXUDWLRQ�)LOH
��&RQILJXUDW LRQ�)L OH!!

6WRUDJH�(OHPHQW�&RQILJXUDWLRQ
��&RQILJXUDW LRQ�)L OH!!

'HPR�&OLHQW�:HE�3DJH������

&RPPRQ�&OLHQW�/LEUDU\������
��/LEUDU\!!

7RROV/LE������
��/LEUDU\!!

67(/&OLHQW�FJL������67(/&OLHQW7HVW

)LJ��� '����(QYLURQPHQW�RI�67(/
7KLV� GLDJUDP� SUHVHQWV� LQWHUFRPSRQHQW� FRPPXQLFDWLRQ�PRGHO� ZKLFK� LV� GUDZQ� IURP� 67(/� SRLQW� RI�YLHZ��$GGLWLRQDOO\��LW�SUHVHQWV�GHSHQGHQFLHV�EHWZHHQ�67(/�DQG�UHTXLUHG�FRQILJXUDWLRQ�ILOHV�
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>5(3($7��@

7RROV/LE������
��/LEUDU\!!

&RPPRQ�&OLHQW�/LEUDU\������
��/LEUDU\!!

'HPR�&OLHQW�:HE�3DJH������

'$(6&OLHQW7HVW '$(6&OLHQW�FJL������

'DWD�$FFHVV�(VWLPDWRU������

,'$(6B$FFHVV(VWLPDWLRQ

'$(6�&RQILJXUDWLRQ�)LOH
��&RQILJXUDWLRQ�)LOH!!

&RPPRQ�&O LHQW�/LEUDU\������
��/LEUDU\!!

&RPSRQHQW�([SHUW�6XEV\VWHP������,&(;6B&RPSRQHQWV6HOHFWLRQ

&(&RPSRQHQW ���7\SH� �(VW LPDWH
��0DQDJHG�E\�&(;6!!

,&((6B(VWLPDWH

,&(&3B6SHFLILFDWLRQ

)LJ��� '����(QYLURQPHQW�RI�'$(6
7KLV� GLDJUDP SUHVHQWV� LQWHUFRPSRQHQW� FRPPXQLFDWLRQ�PRGHO�ZKLFK� LV� GUDZQ� IURP�'$(6� SRLQW� RI�YLHZ��$GGLWLRQDOO\��LW�SUHVHQWV�GHSHQGHQFLHV�EHWZHHQ�'$(6�DQG�UHTXLUHG�FRQILJXUDWLRQ�ILOHV�
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���� '(3/2<0(17�',$*5$0
8VHU,QWHUIDFH 5HVRXUFH%URNHU &RPSXWDWLRQ(OHPHQW

5HSOLFD�&DWDORJIRU�92&RPSXWDWLRQ(OHPHQW

5HSOLFD�0DQDJHUIRU�92

6WRUDJH�1RGH

6WRUDJH�1RGH

+60�6HUYHU&DVWRU

+60�6HUYHU8QL7UHH

6WRUDJH1RGH

'LVN'ULYHV

'DWDEDVH
'LVN&DFKH $XWRPDWLF7DSH/LEUDU\

'LVN&DFKH

0DJQHWRRSWLF/LEUDU\

'LVN$UUD\

'DWDEDVH

1$66WRUDJH

$XWRPDWLF7DSH/LEUDU\
8, UXQVDSSOLFDWLRQ 5% VXEPLWVMREV

5%�VXEPLWVMREV &(�JHWVWKH�EHVW�UHSOLFD

&(�JHWWKH�EHVW�UHSOLFD

5HSOLFD�0DQDJHU

5HVRXUFH�%URNHU $SSOLFDWLRQ

5HSOLFD�&DWDORJ$SSOLFDWLRQ

*ULG)73�6HUYHU6WRUDJH�(OHPHQW�������'DWD�$FFHVV�(VWLPDWRU�������&RPSRQHQW�([SHUW�6XEV\VWHP�������

*ULG)73�6HUYHU6WRUDJH�(OHPHQW������'DWD�$FFHVV�(VWLPDWRU�������&RPSRQHQW�([SHUW�6XEV\VWHP�������

*ULG)73�6HUYHU6WRUDJH�(OHPHQW�������'DWD�$FFHVV�(VWLPDWRU�������&RPSRQHQW�([SHUW�6XEV\VWHP�������

&(�FRQQHFWV� WRWKH�VHOHFWHG�E\�50�QRGH

50�JHWV�DOO�UHSOLFDVIRU�D�SDUWLFXODU�GDWD 50�JHWV�HVWLPDWLRQRI�LQWHUQDO�DYDLODELOLW\
50�JHWV�HVWLPDWLRQRI�LQWHUQDO�DYDLODELOLW\

50�JHWV�HVWLPDWLRQRI�LQWHUQDO�DYDLODELOLW\
1)6
)73

8QL7UHH�+60�$FFHVV(VWLPDWRU������

7HVWHU�'HVNWRS

:HE�6HUYHU

7HVWHU
EURZVHV
'&:3
6HUYLFH

'HPR�&OLHQW�:HE�3DJH�����

:HE�%URZVHU

6WRUDJH�&HQWHU

6WRUD
JH&H

QWHU
6WRUD

JH&H
QWHU

)LJ��� 80/ 'HSOR\PHQW�'LDJUDP�RI�7DVN�����FRPSRQHQWV�
7KH� GLDJUDP� SUHVHQWHG� DERYH� VKRZV�&URVV*ULG�80/� GHSOR\PHQW� GUDZQ� IURP� 7DVN� ���¶V� SRLQW� RI�YLHZ��7KLV�GLDJUDP�VKRZV�QRGHV��ER[HV�ZLWK�GDUN�VLGHV��ZKLFK�UXQ�SURFHVVHV��WKH�QDPHV�DUH�LQGLFDWHG�EHORZ� WKH� QRGH� ER[��� � $GGLWLRQDOO\�� LW� VKRZV� VRPH� H[WHUQDO� GHYLFHV� �ZLUH� IUDPH�ER[HV���ZKLFK� DUH�FRQQHFWHG�WR�WKH�QRGHV��7DVN����¶V�PDLQ�LQWHUHVW�LV�QRGHV�UHODWHG�GLUHFWO\�RU�LQGLUHFWO\�WR�VWRUDJH��'����FRQVLVWV�RI�FRPSRQHQWV�IRU�LQWHUQDO�RSWLPL]DWLRQ�RI�VWRUDJH�QRGHV��7KHVH�FRPSRQHQWV�DUH�� 6WRUDJH�(OHPHQW�� 'DWD�$FFHVV�(VWLPDWRU�
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� &RPSRQHQW�([SHUW�6XEV\VWHP�ZKLFK�DUH�SUHVHQWHG�LQ�)LJ��� DV�WKH�SURFHVVHV�EHORZ�µ6WRUDJH�1RGHV¶��$GGLWLRQDOO\��7DVN�����SURYLGHV�UHODWHG� WR� 'DWD� $FFHVV� (VWLPDWRU� VHW� RI� &(&RPSRQHQWV� IRU� HVWLPDWLRQV�� DQG� HVSHFLDOO\� D�&(&RPSRQHQW� IRU� HVWLPDWLRQ� RI� GDWD� DFFHVV� IDFWRUV� IRU� 8QL7UHH� VWRUDJHV�� ZKLFK� H[SORLWV� DQRWKHU�SURYLGHG� DV� '���� FRPSRQHQW� µ8QL7UHH� +60�$FFHVV� (VWLPDWRU¶� ZKLFK� LV� PDUNHG� LQ� )LJ�� � DV� WKH�SURFHVV�EHORZ�WKH�µ+60�6HUYHU�8QL7UHH¶�QRGH��7DVN����¶V�QRGHV� DUH�PDUNHG� LQ�)LJ��� DV�GDUN�ER[HV� �JUHHQ���0DLQO\� WKHUH� DUH� µ6WRUDJH�QRGH¶V�EXW�WKHUH� DUH� DOVR� RWKHU� QRW� PHQWLRQHG� \HW�� µ:HE� 6HUYHU¶� DQG� µ7HVWHU� 'HVNWRS¶�� 7KHVH� QRGHV� ZHUHLQWURGXFHG�RQO\�IRU�WHVWLQJ�SXUSRVHV��7DVN����¶V�FRGH�FDQQRW�EH�DW�WKH�PRPHQW�IXOO\�LQWHJUDWHG�ZLWK�WKH�UHVW�RI�JULG�GXH�WR�UHDVRQV��ZKLFK�DUH�H[SODLQHG�LQ�VHFWLRQ�����
���� ',))(5(1&(6� %(7:((1� ,03/(0(17('� $1'� 35(6(17('� ,1� 6''� �'���'2&80(17��02'(/7KH�SUHVHQWHG�FRPSRQHQW�PRGHO�DW�WKH�EHJJLQJ�RI�VHFWLRQ�� LV�DOPRVW�LGHQWLFDO�DV�RQH�SURSRVHG�LQ�WKH�6''�GRFXPHQW�%DVLQJ�RQ�\RXU�'HVLJQ�'RFXPHQW��SOHDVH�VWDWH�ZKLFK�PRGXOHV�KDYH�EHHQ�LPSOHPHQWHG�DV�SDUW�RI�WKH�SURWRW\SH��3URYLGH�FODVV�GLDJUDPV�ZKHUH�DSSURSULDWH��&RPSDUH�WKH�LPSOHPHQWDWLRQ�PRGHO�DJDLQVW�WKH�GHVLJQ� PRGHO�� 3RLQW� RXW� DQ\� GLVFUHSDQFLHV� DQG� H[SODLQ� WKHLU� UDWLRQDOLW\� +RZHYHU�� WKHUH� DUH� OLWWOH�PRGLILFDWLRQ�± H[WHQGV��)LUVW�RI�DOO��62$3�FRPPXQLFDWLRQ�IXQFWLRQV�KDYH�EHHQ�PRYHG�IURP�WKH�72/%�OLEUDU\�WR�WZR�VHSDUDWH�FRPSRQHQWV� &RPPRQ� &OLHQW� /LEUDU\� DQG� 62$3&*�� 7KH� PDLQ� UHDVRQ� RI� VXFK� PRGLILFDWLRQ� ZDV�GLFWDWHG�E\�SUREOHPV�ZLWK�JHQHUDWHG�FRGH�E\�J62$3� WRRO� �J6$23� LV�XVHG� IRU�JHQHUDWLRQ�RI�62$3�FRPPXQLFDWLRQ�OD\HU���$GGLWLRQDOO\�� FRPPXQLFDWLRQ� FODVVHV� FRYHULQJ� ORZ� OHYHO� 62$3� IXQFWLRQV� JHQHUDWHG� E\� J62$3� DQG�JDWKHUHG� LQ�62$3&*��EURXJKW� WRJHWKHU� LQ�&RPPRQ�&OLHQW�/LEUDU\� �&//%��� ,Q� WKH�SUHYLRXV�PRGH��WKHVH�FODVVHV�ZHUH�LQ�WKH�72/%�OLEUDU\��'XULQJ�LPSOHPHQWDWLRQ DURVH�H[WUD�UHTXLUHPHQWV�IRU�DYDLODEOH�DWWULEXWHV�RI�FRQILJXUDWLRQ�RI�WKH�VWRUDJH�QRGH��&XUUHQWO\�IROORZLQJ�DWWULEXWHV�DUH�DYDLODEOH��� 7\SH�RI�D�VWRUDJH�GHYLFH� 9HQGRU�RI�D�VWRUDJH�GHYLFH�
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� &RQQHFWLRQ�W\SH�WR�D�VWRUDJH�GHYLFH� 3K\VLFDO�SDWK�SRLQWLQJ�DW�D�VWRUDJH�GHYLFH�,Q�FRQVHTXHQFH�QHZ�RSHUDWLRQV�KDYH�EHHQ�DGGHG�WR�,67(/B&RQILJXUDWLRQ LQWHUIDFH�RI�67(/��7KH�6''�GRFXPHQW�VWDWHV�LQWHUQDO�FODVV�VWUXFWXUH�RI�HDFK�FRPSRQHQW��&XUUHQWO\�LPSOHPHQWHG�PRGXOHV�DUH�YHU\� VLPLODU� WR� WKH�SUHVHQWHG� LQ� WKH�SUHYLRXV�GRFXPHQW�PRGHO��+RZHYHU�� GXULQJ� LPSOHPHQWDWLRQ�VRPH�RI� WKH�DVVXPHG�VWUXFWXUH�RI�67(/�DQG�'$(6�KDG� WR�EH�H[WHQGHG�DQG�DGGLWLRQDO�IHDWXUHV�KDYH�EHHQ�DGGHG��7KH�WHFKQLFDO�GHWDLO�DQG�D�GHWDLO�GHVFULSWLRQ�RI�LQWHUQDO�VWUXFWXUH�RI�HDFK�FRPSRQHQW�LV�WR�ODUJH�DQG�JRHV�EH\RQG�WKLV�GRFXPHQW�EXW�LW�LV�SURYLGHG�LQ�H[WHUQDO�GRFXPHQWV�>�����@�,Q� VXPPDU\� QRQH� RI� SURSRVHG� LQ� 6''� IHDWXUHV� KDYH� EHHQ� UHPRYHG� EXW� FXUUHQW� FKDQJHV� KDYH�LQWURGXFHG�QHZ�IHDWXUHV�RI�GHYHORSHG�IXQFWLRQDOLW\��
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�� 352727<3(�)81&7,21$/,7<3OHDVH�GHVFULEH� WKH� IXQFWLRQDOLW\�RI�\RXU�SURWRW\SH� LQ� WHUPV�RI� VHTXHQFH�GLDJUDPV�DQG�RU�XVH�FDVHV��([SODLQ�ZKLFK�DVSHFWV�RI�RYHUDOO� IXQFWLRQDOLW\�KDYH�EHHQ�LPSOHPHQWHG��&RPSDUH�WKH�UHVXOWV�ZLWK� WKH�SURYLVLRQV�RI�WKH�WHFKQLFDO�DQQH[�DV�DSSOLHG�WR�\RXU�VRIWZDUH�PRGXOH�V��7KH�PDLQ�JRDOV�RI�7DVN�����VWDWHG�LQ�$QQH[����S������������������ >�@ DUH�IROORZLQJ�D� EXLOG�VXSSRUWLQJ�VXEV\VWHP�WKDW�ZLOO�HVWLPDWH�WLPH�QHHGHG�WR�PDNH�ILOH�DYDLODEOH�E� H[WHQG�WKH GDWD�PDQDJHPHQW�V\VWHP�XQGHU�GHYHORSPHQW�RI�'DWD*ULG�F� EXLOG�PLGGOHZDUH�IRU�IDVWHU�DFFHVV�WR�ODUJH�WDSH�UHVLGHQW�ILOHV��XVLQJ�VXE�ILOLQJ�G� EXLOG�KHXULVWLF�H[SHUW�V\VWHP�WKDW�ZLOO�DFW�DV�DGYLVRU�IRU�VHOHFWLRQ�RI�PLJUDWLRQ�UHSOLFDWLRQ�SROLFLHV�LQ�XVHU�GHILQHG FLUFXPVWDQFHV�+RZHYHU��DV�WKH�UHVXOW�RI�WKH�VWDWH�RI�WKH�DUW�DQG�UHTXLUHPHQWV�DQDO\VLV��SRLQW�G� KDV�EHHQ�UHPRYHG�GXH�WR�GXSOLFDWLRQ�RI�ZRUN�GRQH�E\�'DWD*ULG�SURMHFW��7KLV�PRGLILFDWLRQ�ZDV�DFFHSWHG�E\�UHYLHZHUV�GXULQJ�YHULILFDWLRQ�RI�WKH�GRFXPHQWV�656�>�@�DQG�6''�>�@��,QVWHDG�RI�7DVN�����VWDUWV�H[WHQGHG�FRRSHUDWLRQ�ZLWK� 'DWD*ULG� SURMHFW� FRQFHUQLQJ� PLJUDWLRQ� DQG� UHSOLFDWLRQ� SROLFLHV�� $GGLWLRQDOO\�� 7DVN� ���� KDV�HQKDQFHG� IXQFWLRQDOLW\� RI� SRLQW� D��� DQG� LQWURGXFHV� VXEV\VWHP� IRU� PDQDJLQJ� RI� LQWHUQDO� DFWLYLW\� RI�VWRUDJH�QRGHV�DQG�RUJDQL]HG�DFFRUGLQJ�&RPSRQHQW�([SHUW�$UFKLWHFWXUH�>���@��,Q�FRQVHTXHQFH��LW�ZLOO�SURYLGH�VFDODEOH��IOH[LEOH�DQG�HDV\�FRQILJXUDEOH�HQYLURQPHQW�IRU�YHU\�KHWHURJHQHRXV�SDUW�RI�JULG���7KH�GHWDLOV�DUH�VWDWHG�LQ�656�DQG�6''��7KH�PDLQ�DFWLYLW\�GXULQJ�LPSOHPHQWDWLRQ�RI�WKH�ILUVW�SURWRW\SH�KDV�EHHQ�DLPHG�DW�WKH�UHDOL]DWLRQ�RI�WKH�H[WHQGHG�SRLQW�D���WKXV�WR�EXLOG�VFDODEOH�DQG�IOH[LEOH�LQWHUQDO�DUFKLWHFWXUH�RI�VWRUDJH�QRGHV��XVXDOO\�IRU�VWRUDJH� FHQWHUV�� VHH� )LJ�� ��� GDUN� �\HOORZ�� SODLQV�� DQG� DW� D� SUHSDUDWLRQV� RI� HVWLPDWLRQ� PRGXOHV� IRU�GLIIHUHQW� VWRUDJH� W\SHV�� ZKLFK� DUH� FRPSDWLEOH� ZLWK� &($�� $V� WKH� UHVXOW� RI� WKH� ZRUN� WKH� IROORZLQJ�FRPSRQHQW�DUH�SURYLGHG�� 6WRUDJH�(OHPHQW��67(/��± PRUH�GHWDLOHG�GHVFULSWLRQ�LQ�VXEVHFWLRQ������ &RPSRQHQW�([SHUW�6XEV\VWHP��&(;6��± PRUH�GHWDLOHG�GHVFULSWLRQ�LQ�VXEVHFWLRQ������ 'DWD�$FFHVV�(VWLPDWRU��'$(6� ± PRUH�GHWDLOHG�GHVFULSWLRQ�LQ�VXEVHFWLRQ������ 6DPSOH�VHW�RI�&(&RPSRQHQWV�IRU�HVWLPDWLRQ��FRPSDWLEOH�ZLWK�&(;6�DQG�ZRUNLQJ�ZLWK�'$(6�± PRUH�GHWDLOV�LQ�VXEVHFWLRQ������ (VWLPDWLRQ�PRGXOH�ZRUNLQJ�DW�8QL7UHH�VHUYHU��8(67��
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� &RPPXQLFDWLRQ� DQG� WRRO� OLEUDULHV� IRU� DERYH� FRPSRQHQWV��&RPPRQ�&OLHQW�/LEUDU\� �&//%���7RROV�/LEUDU\��72/%��DQG�62$3&*�/LEUDU\��$Q\� FRGH WR� UHDOL]LQJ� 3RLQW� E� FRXOGQ¶W� EH� GRQH� GXH� WR� RQJRLQJ� GUDVWLF� FKDQJHV� LQ� ('*� 5HSOLFD�0DQDJHU��+RZHYHU�7DVN�����KDV�GRQH�PDQ\�WKLQJV��ZKLFK�DUH�QHFHVVDU\�IRU�IXWXUH�LQWHJUDWLRQ��3RLQW� F� UHTXLUHV� ZRUNLQJ� &($� DQG� GXH� WR� ODUJH� VFDOH� RI� FRPSOH[LW\� FRPSRQHQWV� UHDOL]LQJ� WKLV�DUFKLWHFWXUH� �&($��DQG�YHU\� VKRUW� LPSOHPHQWDWLRQ� WLPH�IRU� WKH� ILUVW�SURWRW\SH��RQO\���PRQWKV��RQO\�EDVH� PRGXOH� DQG� HVWLPDWLRQ� SDUW� RI� &($� KDYH� EHHQ� DFFRPSOLVKHG�� 7KLV�PLGGOHZDUH� LV� VWLOO� XQGHU�FRQVWUXFWLRQ���$QG�ZLOO�EH�DYDLODEOH�VRRQ�$GGLWLRQDOO\��7DVN�����SURYLGHG�DGGLWLRQDO�:HE�3DJH�6HUYLFH�WR�HDV\�WHVW�WKH�SURYLGHG�VRIWZDUH��0RUH�GHWDLOHG�GHVFULSWLRQ�RI�IXQFWLRQDOLW\�LV�VWDWHG�LQ�VHFWLRQ�����
���� )($785(6�2) 3529,'('�67(/�&20321(1767(/� LV� PDLQO\� LQWHQGHG� IRU� PDQDJLQJ� RI� FXUUHQW� FRQILJXUDWLRQ� RI� WKH� VWRUDJH� QRGH�� ,W� LQWHUSUHWV�VWRUDJH�FRQILJXUDWLRQ�ILOH�>��@�DQG�DQVZHUV�RQ�WKH�IDOORZLQJ�TXHVWLRQV�XVLQJ�62$3�SURWRFRO�� :KDW�LV�D�W\SH RI�WKH�VWRUDJH��ZKLFK�NHHSV�WKH�GDWD�SRLQWHG�E\�D�SK\VLFDO�GDWD�QDPH�SDVVHG�DV�D�SDUDPHWHU�� :KDW�LV�D�VWRUDJH�YHQGRU��ZKLFK�SURYLGHV�KDUGZDUH�VWRULQJ�WKH�GDWD�SRLQWHG�E\�D�SK\VLFDO�GDWD�QDPH�SDVVHG�DV�D�SDUDPHWHU�� :KDW� LV� D� W\SH�RI� FRQQHFWLRQ�EHWZHHQ� µ6WRUDJH�1RGH¶� DQG� WKH�GHYLFH ZKLFK�NHHSV� WKH�GDWD�SRLQWHG�E\�D�SK\VLFDO�GDWD�QDPH�SDVVHG�DV�D�SDUDPHWHU�� :KDW�LV�WKH�LQWHUQDO�V\VWHP�SDWK�IRU�SDVVHG�DV�D�SDUDPHWHU�D�SK\VLFDO�GDWD�QDPH��H�J��ZKDW�LV�WKH� LQWHUQDO� V\VWHP� SDWK� IRU� SIQ���8QL7UHH�ILOH�GDW�� DQG� WKH DQVZHU� FRXOG� EH�IWS���KVP�KRVW�GLU�ILOH�GDW�RU��YDU�FURVVJULG�GLU�ILOH�GDW�HWF���$GGLWLRQDOO\�� UXQQLQJ� SDUDPHWHUV� RI� WKLV� FRPSRQHQW� DUH� IXOO\� FRQILJXUDEOH� YLD� FRQILJXUDWLRQ� ILOH��67(/&RQILXJUDWLRQ)LOH�>��@���7KH�DGPLQLVWUDWRU�FDQ�FRQILJXUH�IROORZLQJ�IHDWXUHV�� 7KH�GHWDLO�OHYHO�RI�LQWHUQDO�ORJJLQJ�DFWLYLW\�IRUP�YHU\�GHWDLO��/2*B'(%8*��WR�DOPRVW�QRQH��/2*B121(�� 7KH�SDWK�WR�WKH�6WRUDJH&RQILJXUDWLRQ)LOH� 7KH�SDWK�WR�WKH�ORJ�ILOH
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� 7&3�3RUW�XVHG�IRU�OLVWHQLQJ�RI�62$3�FDOOV� 7KUHDGLQJ��PXOWL�RU�VLQJOH�WKUHDG� 7KH�SDWK�WR�D�ILOH�ZKHUH�3,'�RI�WKH�PDLQ�SURFHVV�LV�VWRUHG��LW�LV�XVHIXO�IRU�H[WHUQDO�VFULSWV�$GGLWLRQDO� LQIRUPDWLRQ� DERXW� LQWHUQDO� DUFKLWHFWXUH� RI� WKLV� FRPSRQHQW� DV�� FODVV� GLDJUDPV�� VHTXHQFH�GLDJUDPV�DQG�RWKHU�DUH�GHVFULEHG�LQ�GHWDLO LQ�GRFXPHQW�67(/�'HVLJQ�'HVFULSWLRQ�>��@�
���� )($785(6�2)�3529,'(' &(;6�&20321(17&(;6�LV�LQWHQGHG�IRU�PDQDJLQJ�RI�D�VHW�RI�&(&RPSRQHQWV�DQG�WKH�VHOHFWLRQ�RI�WKH�EHVW�FRPSRQHQW�IRU�D� SDUWLFXODU� FDOO�HQYLURQPHQW� �FRQH[W�� XVLQJ� D� UXOH�EDVHG� GHGXFWLRQ� SURFHVV� >����� ��@�� 7KH�IXQFWLRQDOLW\�RI�WKH�SURYLGHG�SURWRW\SH�YHUVLRQ�RI�WKLV�FRPSRQHQW�UHDOL]HV�DOO�DVVXPHG�LQ�6''�IHDWXUHV�DQG�LQ�WKH�VXPPDU\�LW�ORRNV�DV�IROORZLQJ�� 5HWXUQLQJ� D� KDQGOH� WR� D� UHJLVWHUHG�&(&RPSRQHQW��ZKLFK� KDV� UHTXLUHG� W\SH�� LV� UHJLVWHUHG� LQ�&(;6��DFWXDOO\�LQ�WKH�&RPSRQHQW�6HW��DQG�LV�WKH�EHVW�IRU�D�SDVVHG�FDOO�HQYLURQPHQW��R 'XULQJ�GHGXFWLRQ�FXUUHQWO\�UHJLVWHUHG�FRPSRQHQWV�DUH�XVHGR 7R�WDNH�D GHFLVLRQ�D�VHW�RI�UXOHV�LV�XVHG��ZKLFK�DUH�ORDGHG�DV�H[WHUQDO�G\QDPLF�OLQNLQJ�OLEUDU\�DQG�FRXOG�EH�UHORDGHG�LQ�WKH�IO\R 7KH� SDVVHG� LQ� WKH� UHTXHVW� FDOO�HQYLURQPHQW� FRXOG� EH� H[WHQGHG� E\� UXOHV� �LI� LW� LV�QHFHVVDU\���R 7KH� SURYLGHG� SURWRW\SH� VHW� RI� UXOHV� FDQ� H[WHQG� FDOO�HQYLURQPHQWV� E\� LQIRUPDWLRQ�UHWXUQHG�E\�67(/��7KH�H[WHQGHG� LQIRUPDWLRQ�LV�VWRUHG�DV�DGGLWLRQDO�DWWULEXWHV� LQ� WKH�SURFHVVHG�FDOO�HQYLURQPHQW��R $V� WKH� UHVXOW� WKH� ODVW� VWDWH� RI� WKH� SURFHVVHG� FDOO�HQYLURQPHQW� LV� DOVR� UHWXUQHG��7KLV�DYRLGV�REWDLQLQJ�WKH�VDPH�LQIRUPDWLRQ�IURP�67(/�DJDLQ�E\�D�FOLHQW�RI�&(;6��ZKLFK�UHTXHVW�LV�SURFHVVHG�� 5HJLVWHULQJ� QHZ�&(&RPSRQHQWV� LQ� WKH� IO\��8QUHJLVWHULQJ�&(&RPSRQHQW� LQ� WKH� IO\�� 6DYLQJ�UHJLVWHUHG�&(&RPSRQHQWV�WR�WKH�&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ�)LOH�>��@� 5HWXUQLQJ� KDQGOHV� WR� DOO� UHJLVWHUHG� &(&RPSRQHQWV� ZLWK� D� SDUWLFXODU� W\SH�� 5HORDGLQJ� WKH�FXUUHQW�UXOHV�OLEUDU\�LQ�WKH�IO\���1HZ�UXOHV�DUH�XVHG�IRU�QH[W�GHGXFWLRQV�� 7KH�VHW�RI�UXOHV�LV�SURYLGHG�DV�H[WHUQDO�DQG�HDV\�WR�PRGLILFDWLRQ�G\QDPLF�OLQNLQJ�OLEUDU\��
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� $OO� DFWLYLW\� LV� ORJJHG� LQWR� ILOHV�� RQH� ORJ� ILOH� IRU� JHQHUDO� DFWLYLW\� DQG� WKH� VHFRQG� IRU� H[SHUW�V\VWHP�DFWLYLW\�$GGLWLRQDOO\�� UXQQLQJ� SDUDPHWHUV� RI� WKLV� FRPSRQHQW� DUH� IXOO\� FRQILJXUDEOH� YLD� FRQILJXUDWLRQ� ILOH��&(;6&RQILXJUDWLRQ)LOH�>��@���7KH�RSHUDWRU�FDQ�FRQILJXUH�IROORZLQJ�IHDWXUHV�� 7KH�GHWDLO�OHYHO�RI�LQWHUQDO�ORJJLQJ�DFWLYLW\�IRUP�YHU\�GHWDLO��/2*B'(%8*��WR�DOPRVW�QRQH��/2*B121(��IRU�JHQHUDO�ORJJLQJ�DQG�IRU�ORJJLQJ�RI�H[SHUW�V\VWHP�DFWLYLW\�VHSDUDWHO\�� 7KH�SDWK�WR�WKH�ORJ�ILOHV� 7KH�SDWK�WR�WKH�G\QDPLF�OLQNLQJ�OLEUDU\�FRQWDLQLQJ�UXOHV� 7KH�SDWK�WR�WKH�&RPSRQHQWV�&RQWDLQHU�&RQILJXUDWLRQ�ILOH� 7&3�3RUW�XVHG�IRU�OLVWHQLQJ�IRU�62$3�FDOOV� 7&3�3RUW�XVHG�IRU�62$3�FRPPXQLFDWLRQ�ZLWK�67(/� 7KUHDGLQJ��PXOWL�RU�VLQJOH�WKUHDG� 7KH�SDWK�WR�D�ILOH�ZKHUH�3,'�RI�WKH�PDLQ�SURFHVV�LV�VWRUHG��LW�LV�XVHIXO�IRU�H[WHUQDO�VFULSWV�$GGLWLRQDO� LQIRUPDWLRQ� DERXW� LQWHUQDO� DUFKLWHFWXUH� RI� WKLV� FRPSRQHQW� DV�� FODVV� GLDJUDPV�� VHTXHQFH�GLDJUDPV�DQG�RWKHU�DUH�GHVFULEHG�LQ�GHWDLO�LQ�GRFXPHQW�³&(;6�'HVLJQ�'HVFULSWLRQ´�>��@�
���� )($785(6�2)�3529,'(' '$(6�&20321(17'$(6�LV�LQWHQGHG�IRU�KDQGOLQJ�HVWLPDWLRQV�UHTXHVWV��,W�LV�&($�RULHQWHG��WKXV�HVWLPDWLRQV�DUH�PRYHG�WR�H[WHUQDO�&(&RPSRQHQWV�ZLWK�W\SH�µ(VWLPDWH¶��WKLV�YDOXH�LV�IL[HG���,W�DQVZHUV�WKH�IROORZLQJ�TXHVWLRQV�� :KDW�LV�WKH�LQWHUQDO�ODWHQF\�RI�WKH�DFFHVV�WR�D�GDWD�REMHFW�LGHQWLILHG�E\�D�SDVVHG�SK\VLFDO�ILOH�QDPH�� :KDW�LV�WKH�LQWHUQDO�EDQGZLGWK�RI�WKH�DFFHVV�WR�D�GDWD�REMHFW�LGHQWLILHG�E\�D�SDVVHG�SK\VLFDO�ILOH�QDPH�� :KDW�DUH�ERWK�IDFWRUV��LQWHUQDO�EDQGZLGWK�DQG�ODWHQF\��RI�WKH�DFFHVV�WR�D�GDWD�REMHFW�LGHQWLILHG�E\�D�SDVVHG�SK\VLFDO�ILOH�QDPH�7R�UHDOL]H�DERYH�IHDWXUHV�'$(6�GRHV�WKH�IROORZLQJ�VWHSV�� *HW�WKH�SDVVHG�SK\VLFDO�ILOH�QDPH�DQG�XVH�LW�IRU�WKH�SUHSDUDWLRQ�RI�WKH�FDOO�HQYLURQPHQW��7KH�REWDLQHG�QDPH�LV�HQFRGHG�DV�WKH�YDOXH�RI�µ'DWD,'¶�DWWULEXWH���WKH�QDPH�RI�WKLV�DWWULEXWH�LV�IL[HG�DQG�GRFXPHQWHG�LQ�WKH�VSHFLILFDWLRQ�RI�$WWULEXWHV�>��@��LQ�WKH�SUHSDUHG�FDOO�HQYLURQPHQW
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� '$(6�DVNV�&(;6�ZKDW�LV�WKH�EHVW�µ(VWLPDWH¶�W\SH�&(&RPSRQHQW�IRU�WKH�MXVW�SUHSDUHG�FDOO�HQYLURQPHQW� &(;6� PDNHV� WKH� GHGXFWLRQ� XVLQJ� FXUUHQWO\� UHJLVWHUHG� UXOHV�� 7KLV� GHGXFWLRQ� ZRUNV� VHOHFWV�DPRQJVW�DOO� µ(VWLPDWH¶�W\SH�&(&RPSRQHQV�DQG�WR�LPSURYH�WKH�UHVXOW��UXOHV�WU\�WR�H[WHQG�WKH�SDVVHG�FDOO�HQYLURQPHQW�E\�DVNLQJ�67(/�IRU�WKH�IROORZLQJ�YDOXHV�R :KDW�LV�WKH�W\SH�RI�WKH�VWRUDJH��ZKLFK�NHHSV�WKH�GDWD�SRLQWHG�E\�µ'DWD,'¶�DWWULEXWH�LQ�WKH� SURFHVVHG� FDOO�HQYLURQPHQW"� 7KH� UHWXUQHG� YDOXH� LV� VWRUHG� LQ� µ6WRUDJH7\SH¶�DWWULEXWH�LQ�WKH�SURFHVVHG�FDOO�HQYLURQPHQW��R :KDW�LV�WKH�VWRUDJH�YHQGRU�RI�KDUGZDUH�FXUUHQWO\�VWRULQJ�WKH�GDWD�SRLQWHG�E\�µ'DWD,'¶�DWWULEXWH� LQ� WKH� SURFHVVHG� FDOO�HQYLURQPHQW"� 7KH� UHWXUQHG� YDOXH� LV� VWRUHG� LQ�µ6WRUDJH9HQGRU¶�DWWULEXWH�LQ�WKH�SURFHVVHG�FDOO�HQYLURQPHQW��R :KDW� LV�WKH�W\SH�RI�FRQQHFWLRQ�EHWZHHQ�µ6WRUDJH�1RGH¶�DQG�WKH�GHYLFH ZKLFK�NHHSV�WKH�GDWD�SRLQWHG�E\�µ'DWD,'¶�DWWULEXWH�LQ�WKH�SURFHVVHG�FDOO�HQYLURQPHQW"�7KH�UHWXUQHG�YDOXH�LV�VWRUHG�LQ�µ&RQQHFWLRQ7\SH¶�DWWULEXWH�LQ�WKH�SURFHVVHG�FDOO�HQYLURQPHQW��R :KDW� LV� WKH� LQWHUQDO� V\VWHP� SDWK� IRU� WKH� GDWD� SRLQWHG� E\� µ'DWD,'¶� DWWULEXWH� LQ� WKH�SURFHVVHG�FDOO�HQYLURQPHQW"�7KH�UHWXUQHG�YDOXH�LV�VWRUHG�LQ�µ'DWD3K\VLFD,'¶�DWWULEXWH�LQ�WKH�SURFHVVHG�FDOO�HQYLURQPHQW�� $V�WKH�UHVXOW�RI�WKH�GHGXFWLRQ�DUH�UHWXUQHG�WR�'$(6�WKH�KDQGOH�WR�WKH�EHVW�&(&RPSRQHQW�DQG�WKH�ODVW�VWDWH�RI�WKH�SURFHVVHG�FDOO�HQYLURQPHQW�� '$(6�XVLQJ�WKH�MXVW�REWDLQHG�KDQGOH�FRQQHFWV�WR�D�SDUWLFXODU�µ(VWLPDWH¶�W\SH�&(&RPSRQHQW�>��@��,W�FDOOV�DSSURSULDWH�RSHUDWLRQ�RI�µ,&((6B(VWLPDWH¶�LQWHUIDFH�DQG�DV�WKH�DUJXPHQW�RI�WKLV�RSHUDWLRQ�LW�SDVVHV�WKH�MXVW�REWDLQHG�FDOO�HQYLURQPHQW�WR�&(&RPSRQHQW��� 7KH� &(&RPSRQHQW� SURFHVVHV� REWDLQHG� FDOO�HQYLURQPHQW�� DQG� HVSHFLDOO\� WDNHV� RXW� WKH�µ'DWD3K\VLFDO,'¶� DWWULEXWH��ZKLFK� FRQWDLQV� D� V\VWHP� SDWK� WR� WKH� HVWLPDWHG� GDWD� REMHFW�� 7KH�LQWHUQDO� HVWLPDWLRQ� SURFHVV� VWURQJO\� GHSHQGV�RQ� D� SDUWLFXODU� HVWLPDWLQJ�&(&RPSRQHQWV� �VHH�VHFWLRQ�������7KH�FRPSXWHG�UHVXOWV�DUH�UHWXUQHG�WR�'$(6�� '$(6�SUHSURFHVV�WKH�REWDLQHG�YDOXHV�DQG�UHWXUQV�WKH�DQVZHU�WKH�RSHUDWLRQ�FDOOHU�
$GGLWLRQDOO\�� UXQQLQJ� SDUDPHWHUV� RI� '$(6� DUH� IXOO\� FRQILJXUDEOH� YLD� FRQILJXUDWLRQ� ILOH��'$(6&RQILXJUDWLRQ)LOH�>��@���7KH�RSHUDWRU�FDQ�FRQILJXUH�IROORZLQJ�IHDWXUHV�
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� 7KH�GHWDLO�OHYHO�RI�LQWHUQDO�ORJJLQJ�DFWLYLW\�IRUP�YHU\�GHWDLO��/2*B'(%8*��WR�DOPRVW�QRQH��/2*B121(��IRU�JHQHUDO�ORJJLQJ�� 7KH�SDWK�WR�D�ORJ�ILOH� 7&3�3RUW�XVHG�IRU�OLVWHQLQJ�IRU�62$3�FDOOV� 7KH�QDPH�RU�DGGUHVV�LQWHUIDFH�IRU�OLVWHQLQJ��LW�FRXOG�EH�DXWRPDWLFDOO\�GHWHFWHG�DOVR�� 7&3�3RUW�XVHG�E\�&(;6�� 7KUHDGLQJ��PXOWL�RU�VLQJOH�WKUHDG� 7KH�SDWK�WR�D�ILOH�ZKHUH�3,'�RI�WKH�PDLQ�SURFHVV�LV�VWRUHG��LW�LV�XVHIXO�IRU�H[WHUQDO�VFULSWV�$GGLWLRQDO�LQIRUPDWLRQ�DERXW�LQWHUQDO�DUFKLWHFWXUH�RI�'$(6�DV��FODVV�GLDJUDPV��VHTXHQFH�GLDJUDPV�DQG�RWKHU�DUH�GHWDLOHG�GHVFULEHG�LQ�GRFXPHQW�'$(6�'HVLJQ�'HVFULSWLRQ�>��@�
���� )($785(6�2)�3529,'(' µ(67,0$7(¶�7<3(�&(&20321(1763URYLGHG�VDPSOH�µ(VWLPDWH¶�W\SH�&(&RPSRQHQWV�DUH�FRPSDWLEOH�ZLWK�&(;6��DQG�DUH�FDSDEOH�WR�UHWXUQ�RZQ�VSHFLDOL]DWLRQ�� W\SH�DQG�HVWLPDWHG�DFFHVV�IDFWRUV� IRU�D�SDUWLFXODU�GDWD��7KH�GDWD� LV� LGHQWLILHG�E\�DWWULEXWHV�RI�WKH�SDVVHG�FDOO�HQYLURQPHQW�ZKLFK�LV�D�UHTXLUHG�IRU�WKH�HVWLPDWLRQ�$V�WKH�SURWRW\SH�FRXSOH�HVWLPDWLRQ�FRPSRQHQWV�DUH�SURYLGHG��7KHUH�LV�RQH�IRU�HVWLPDWLRQ�GDWD�DFFHVV�IDFWRUV� RI� ILOHV� PDQDJHG� E\� 8QL7UHH� +60�� 7KDW� &(&RPSRQHQW� LQ� UHDOLW\� FRQQHFWV� WR� WKH� 8(67�FRPSRQHQW�ZRUNLQJ�GLUHFWO\�DW�D�SDUWLFXODU�8QL7UHH�QRGH��7KLV�LV�LPSOLHG�IURP�WKH�IDFW�WKDW�WR�HVWLPDWH�DFFHVV�IDFWRU�IRU�8QL7UHH�ORFDWHG�ILOHV�WKH�GLUHFW�DFFHVV�WKH�8QL7UHH�QRGH�LV�UHTXLUHG��&RPPXQLFDWLRQ��EHWZHHQ�WKHVH�FRPSRQHQWV�LV�GRQH�YLD�62$3��
���� )($785(6�2)�'(02�&/,(17�:(%�3$*(7KLV�FRPSRQHQW�LV�LQWHQGHG�RQO\�IRU�SURYLGLQJ�DQ�HDV\�ZD\�WR�WHVW�WKH�GHOLYHUHG�FRPSRQHQWV��,W�DOORZV�WKH�IROORZLQJ�RSHUDWLRQV�� 5HJLVWHULQJ� 6WRUDJH� 1RGHV� DQG 8QL7UHH� +60� 6HUYHUV�� 'XULQJ� WKLV� UHJLVWUDWLRQ� SURFHVV� DQ�DGGUHVV�DQG�DSSURSULDWH�SRUWV�DUH�WDNHQ�DQG�VWRUHG��� 0RGLILFDWLRQ�FXUUHQWO\�VWRUHG�FRQQHFWLRQ�SDUDPHWHUV�RI�DOUHDG\�UHJLVWHUHG�QRGHV�� 5HPRYLQJ�XQQHFHVVDU\�QRGHV�� 7HVWLQJ�HDFK�RSHUDWLRQ�SURYLGHG�E\�WKH�FRPSRQHQWV��67(/��&(;6��'$(6�DQG�8QL7UHH�+60�
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$FFHVV�(VWLPDWRU��ZKLFK�DUH�UXQQLQJ�DW�D�VHOHFWHG�E\�WKH�WHVWHU�VHUYHU�� 6DPSOH�YDOXHV�IRU�HDFK�IRUP�DUH�VKRZQ�WR�PDNH�WHVWLQJ�HDVLHU�
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�� 86(5�0$18$/%HFDXVH�WKH�SURYLGHG�VRIWZDUH�LV�GLYLGHG�LQWR�JURXSV�GHSHQGLQJ RQ�D�W\SH�RI�QRGH�WKHQ�DOO�LQIRUPDWLRQ�FRQFHUQLQJ�RQH�SDUWLFXODU�W\SH�RI�QRGH�DUH�FROOHFWHG�LQ�RQH�VXEVHFWLRQ�EHORZ���7KLV�VHFWLRQ� LV� LQWHQGHG�WR�H[SODLQ�KRZ�WR� LQVWDOO�DQG�XVH� WKH�SURWRW\SH��3OHDVH�SURYLGH�VSHFLILF�DQG�XQGHUVWDQGDEOH�LQIRUPDWLRQ��XVLQJ�FKHFNOLVWV�DQG�VFUHHQVKRWV�ZKHUH�DSSURSULDWH�
���� '(3(1'(1&,(6
������ 6WRUDJH�1RGH$W�WKH�FXUUHQW�VWDWH�7DVN����¶V�FRPSRQHQWV�GR�QRW�UHTXLUH�DQ\�VSHFLILF�KDUGZDUH�DQG�VRIWZDUH�PRGXOHV�PRUH� WKDW�DUH�SURYLGHG�ZLWK�/LQX[�5HG�+DW������7KHVH�FRPSRQHQWV�DUH�GDHPRQV�DQG� WKH\� OLVWHQ� IRU�FRQQHFWLRQV� RQ� VRPH� VSHFLILF� 7&3� SRUWV� �WKH� QXPEHUV� RI� WKHVH� SRUWV� DUH� IUHHO\� FRQILJXUDEOH� LQ�DSSURSULDWH�FRQILJXUDWLRQ�ILOHV���WKXV�WKH�FKRVHQ�SRUWV�KDYH�WR�EH�DYDLODEOH��DQG�REWDLQDEOH�E\�FOLHQWV��6RPHWLPHV��LW�LV�UHTXLUHG�D�OLWWOH�PRGLILFDWLRQ�RI�D�FRQILJXUDWLRQ�RI�D�ILUHZDOO�
������ +60�8QL7UHH�6HUYHU)RU�WKH�+60�VHUYHU�WKH�/HJDWR�'LVN;WHQGHU�8/�YHU������IRUPHU�8QL7UHH��LV�UHTXLUHG��$GGLWLRQDOO\�WKH�-HWW\�ZHE�VHUYHU��KWWS���MHWW\�PRUWED\�RUJ��DQG�$SDFKH�62$3��KWWS���[PO�DSDFKH�RUJ�VRDS���KDYH�WR�EH�LQVWDOOHG�DQG�UXQQLQJ�LQ�RUGHU�WR�KDYH�62$3�DFFHVV�WR�WKH�DFFHVV�WLPH�HVWLPDWLRQ�FRPSRQHQW�
������ :HE�6HUYHU7R�VWDUW�RZQ�ZHE�VHUYLFH�$SDFKH�+773�VHUYHU�LV�UHTXLUHG��ZLWK�ZRUNLQJ�3+3�DQG�H[HFXWLRQ�RI�&*,�KDYH� WR� EH� DOORZHG�� +RZHYHU�� ZRUNLQJ� LQVWDOODWLRQ� LV� DYDLODEOH� DW� 7DVN� ���� +RPHSDJH��KWWS���JULGSRUWDO�I]N�GH�ZHEVLWHV�FURVVJULG�FJ�ZS������� DQG� LW� FDQ� EH XVHG� IUHHO\� IRU� WHVWLQJ�FRPSRQHQWV�ZRUNLQJ�RQ�DQ\�QRGHV��ZKLFK�DUH�DFFHVVLEOH�RYHU�7&3�,3�IURP�JULGSRUWDO�I]N�GH�KRVW��,I�WHVWHG�QRGHV�DUH�EHKLQG�ILUHZDOO�WKHQ�SUREDEO\�RZQ�LQVWDOODWLRQ�ZLOO�EH�UHTXLUHG��
������ 7HVWHU�'HVNWRS7KH�ZHE�SDJHV�JHQHUDWHG�E\�'&:3�DUH GHOLYHUHG�WR�WKH�WHVWHU�GHVNWRS��7KLV�VHUYLFH�KDV�EHHQ�WHVWHG�IRU�FRPSOLDQFH�ZLWK�,QWHUQHW�([SORUHU�����DQG�1HWVFDSH�1DYLJDWRU������IRU�/LQX[��+RZHYHU��LW�VKRXOG�ZRUN�SURSHUO\�IRU�RWKHU�EURZVHUV�VXSSRUWLQJ�+70/�����3OHDVH� OLVW� WKH� KDUGZDUH� DQG� H[WHUQDO� VRIWZDUH� UHTXLUHG� WR� LQVWDOO� DQG� UXQ� WKH� SURWRW\SH� �LQFOXGLQJ�
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OLEUDULHV�DQG�RWKHU�&URVV*ULG�PRGXOHV���%H�VSHFLILF�ZKHQ�LW�FRPHV�WR�YHUVLRQ�DQG�UHYLVLRQ�QXPEHUV�
���� ,167$//$7,213OHDVH�H[SODLQ�KRZ�WR�LQVWDOO�WKH�SURWRW\SH��LQ�VWHSV��LI�SRVVLEOH��
������ 6WRUDJH�1RGH7R� LQVWDOO� VRIWZDUH� RQ� D� µ6WRUDJH� 1RGH¶� WKH� VRXUFH� FRGH� RI� WKH� 7DVN� ���¶V� PRGXOHV� KDYH� WR� EH�GRZQORDGHG��7KHUH� DUH� WZR�SRVVLELOLWLHV�� FKHFNRXW�ZKROH�7DVN����¶�&96� UHSRVLWRU\��ZKLFK� LV�PRUH�SUHIHUDEOH� RU� GRZQORDG� SUHSDUHG� LQVWDOODWLRQ� SDFN�� ZKLFK� LV� DYDLODEOH� DW� WKH� SDJH�KWWS���JULGSRUWDO�I]N�GH�ZHEVLWHV�FURVVJULG�FJ�ZS������7R�FKHFNRXW�ZKROH�&96�UHSRVLWRU\�WKH�IROORZLQJ�FRPPDQGV�VKRXOG�EH�H[HFXWHG�H[SRUW�&965227 �H[W�DQRQFYV#JULGSRUWDO�I]N�GH��FYV�FURVVJULGFYV��]���FR�FURVVJULG�ZS��ZS�B��H[SHUW
$IWHU�WKH�FRGH�LV�WDNHQ�WKH�IROORZLQJ�DFWLYLWLHV�KDYH�WR�EH�GRQH��� 5XQ� FRQILJXUHDOO VFULSW�� 7KLV� VFULSW� ZDONV� WKUX� DOO� VXE� GLUHFWRULHV� DQG� SUHSDUHV�DSSURSULDWH�PDNH�ILOHV��7KLV�VWHS�LV�XVXDOO\�UXQ�MXVW�RQHV��� 5XQ�FRPSLOHDOO�� 7KLV� VFULSW�ZDONV� WKUX� DOO� VXE� GLUHFWRULHV� DQG� FRPSLOHV� WKH� FRGH�� 7KLV�VFULSW�VKRXOG�EH�UXQ�DOO�WLPHV�ZKHQ�VRPHWKLQJ�KDV�EHHQ�FKDQJHG�LQ�WKH�FRGH�$V�WKH�UHVXOW�RI�WKHVH�WZR�VWHSV�DERYH�DOO�OLQNV�WR�ELQDULHV�DUH�JDWKHUHG�LQ�WKH VXEGLUHFWRU\�µELQ¶�DQG�VDPSOH�FRQILJXUDWLRQ�ILOHV�DUH�JDWKHUHG�LQ�WKH�VXEGLUHFWRU\�µHWF¶��
������ +60�8QL7UHH�6HUYHU7R� LQVWDOO� WKH� DFFHVV� WLPH� HVWLPDWLRQ� FRPSRQHQW� RQ� WKH�+60� VHUYHU� WKH�&96� UHSRVLWRU\� KDV� WR� EH�FKHFNHG�RXW� �GHVFULSWLRQ�KRZ� WR�GR� LW� LV� VWDWHG�DERYH���7R�GR� LW� WKH� IROORZLQJ�FRPPDQGV�VKRXOG�EH�H[HFXWHG�$IWHU�WKLV�WKH�FRGH�KDV�WR�EH�FRPSLOHG���FG�HWD��JPDNHDQG�WKH�HVWLPDWLRQ�VHUYLFH�GHSOR\HG�
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��FG�VRDSHWD�� MDYD�RUJ�DSDFKH�VRDS�VHUYHU�6HUYLFH0DQDJHU&OLHQW�KWWS���ORFDOKRVW������VRDS�VHUYOHW�USFURXWHU�GHSOR\�'HSOR\PHQW'HVFULSWRU�[PO
������ :HE�6HUYHU7R�LQVWDOO�VRIWZDUH�RQ�D�µ:HE�6HUYHU�1RGH¶�WKH�SUHSDUHG�PRGXOHV�KDYH�WR�EH�WDNHQ��7KH�SUHSDUHG�DQG�FRPSLOHG� SDFNDJH� RI� UHTXLUHG� PRGXOHV� LV� DYDLODEOH� DW� WKH� SDJH�KWWS���JULGSRUWDO�I]N�GH�ZHEVLWHV�FURVVJULG�FJ�ZS���� �'HPR� &OLHQW� :HE� 3DJH� OLQN��� 7KLV� SDFNDJH�FRQWDLQV�3+3�ILOHV�DQG�WKUHH�VXEGLUHFWRULHV��� FJL�ELQ��ZKLFK�FRQWDLQV�FRPSLOHG�&*,�ELQDULHV�IRU�,QWHO�/LQX[�

� ,PDJHV��ZKLFK�FRQWDLQV�DOO�LPDJHV�UHTXLUHG�WR�SUHVHQW�ZHE�SDJHV�SURSHUO\
� 7DEOHV��ZKLFK�FRQWDLQV�DOO�FRQILJXUDWLRQ�RI�WKLV�ZHE�VHUYLFH�LWHPV��$IWHU�WKH�PRGXOHV�DUH�WDNHQ��WKH�IROORZLQJ�VWHSV�VKRXOG�EH�GRQH��� &RS\�DOO�3+3�ILOHV�WR�WKH�URRW�GLUHFWRU\�RI�$SDFKH�:HE�VHUYHU�� &RS\�VXEGLUHFWRULHV�,PDJHV��7DEOHV DQG�FJL�ELQ WR�WKH�VDPH�GLUHFWRU\�OLNH�SUHYLRXVO\�FRSLHG�3+3�� &KDQJH�ZULWH�DFFHVV�IRU�WKH�MXVW�FRSLHG�ILOH�7DEOHV�6LWHV DQG�DOORZ�ZULWLQJ�WR�WKLV�ILOH�IRU�WKH�$SDFKH�SURFHVV�� &RS\�VXEGLUHFWRU\�FJL�ELQ WR�WKH�VDPH�GLUHFWRU\�OLNH�,PDJHV DQG�7DEOHV LQ�WKH�VWHS�MXVW�EHIRUH��� $OORZ�WR�H[HFXWH�&*,V�ORFDWHG�LQ�WKH�MXVW�FUHDWHG�GLUHFWRU\��FUHDWHG�E\�FRSSLQJ�SURFHVV�IURP�LQ����FJL�ELQ��� +RPHSDJH�IRU�WKLV�VHUYLFH�LV�+RPH3DJH�SKS ILOH��VR�LW�VKRXOG�EH�XVHG�DV�WKH�EHJLQQLQJ�RI�D�XVDJH�RI�'&:3�,Q�WKH�FDVH�ZKHQ�D�UHFRPSLODWLRQ�RI�&*,V�UHTXLUHG��VWHS�� LQ�WKH�OLVW�RI�VWHSV�DERYH�VKRXOG�EH�UHSODFHG�E\�WKH�IROORZLQJ�VWHSV��� &KHFNRXW�WKH�VRXUFH�IURP�WDVN����¶V�&96�UHSRVLWRU\��8VLQJ�IROORZLQJ�FRPPDQGVH[SRUW�&965227 �H[W�DQRQFYV#JULGSRUWDO�I]N�GH��FYV�FURVVJULGFYV��]���FR�FURVVJULG�ZS��ZS�B��H[SHUW
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�� 5XQ� FRQILJXUHDOO VFULSW�� 7KLV� VFULSW� ZDONV� WKUX� DOO� VXE� GLUHFWRULHV� DQG� SUHSDUHV�DSSURSULDWH�PDNH�ILOHV��,W�LV�XVXDOO\�UXQ�MXVW�RQHV��� 5XQ�FRPSLOHDOO��7KLV�VFULSW�ZDONV�WKUX�DOO�VXE�GLUHFWRULHV�DQG�FRPSLOHV�FRGH��7KLV�VFULSW�VKRXOG�EH�UXQ�DOO�WLPHV�ZKHQ�VRPHWKLQJ�KDV�EHHQ�FKDQJHG�LQ�WKH�FRGH��� &UHDWH�FJL�ELQ GLUHFWRU\�LQ�WKH�VDPH�GLUHFWRU\�ZKHUH�3+3�ILOHV�KDYH�EHHQ�FRSLHG��� &RS\�WR�WKLV�GLUHFWRU\�IROORZLQJ�ELQDU\�ILOHV�� ��FURVVJULG�ZS��ZS�B��H[SHUW�VUF�'&:3�&*,6�&(;6&OLHQW�&(;6&OLHQW&JL DV�&(;6&OLHQW�FJL� ��FURVVJULG�ZS��ZS�B��H[SHUW�VUF�'&:3�&*,6�67(/&OLHQW�67(/&OLHQW&JL DV�67(/&OLHQW�FJL� ��FURVVJULG�ZS��ZS�B��H[SHUW�VUF�'&:3�&*,6�'$(6&OLHQW�'$(6&OLHQW&JL DV�'$(6&OLHQW�FJL
������ 7HVWHU�'HVNWRS1R�VSHFLILF�SUHSDUDWLRQV�DUH�UHTXLUHG�
���� 5811,1*3OHDVH�H[SODLQ�KRZ�WR�DFFHVV�WKH�SURWRW\SH�DQG�PDNH�XVH�RI�LWV�IXQFWLRQDOLW\�DV�GHVFULEHG�LQ�VHFWLRQ���
������ 6WRUDJH�1RGH$W�VWRUDJH�QRGHV�DV�LW�LV�SUHVHQWHG�LQ�)LJ��� KDYH WR�EH�LQVWDOOHG�&(;6��67(/�DQG�'$(6�FRPSRQHQWV��+RZHYHU��WKH\�WKHVH�FRPSRQHQWV�UHTXLUH�VSHFLDO�FRQILJXUDWLRQ�ILOHV��7KH�H[DPSOH�ILOHV�DUH�JDWKHUHG�LQ�HWF GLUHFWRU\�DQG�H[HFXWDEOHV�DUH�JDWKHUHG�LQ�ELQ GLUHFWRU\��7KLV�LV��DPRQJVW�RWKHU�WKLQJV��WKH�UHVXOW�RI LQVWDOODWLRQ�DFWLYLWLHV�SUHVHQWHG�LQ�VHFWLRQ��������7KH�ELQ GLUHFWRU\� FRQWDLQV� VSHFLDO� VFULSW�DVHUYHU��ZKLFK� LV� KHOSIXO� GXULQJ� VWDUWLQJ�� UHVWDUWLQJ� DQG�VWRSSLQJ�RI� WKHVH�GHPRQV� �FRPSRQHQWV���7R�DYRLG�SUREOHPV��ZLWK� GLIIHUHQW� ORFDO�GLUHFWRU\� VWUXFWXUH�DVHUYHU VFULSW� KDV� EHHQ� ZULWWHQ� XVLQJ� VR� FDOOHG� µUHODWLYH� SDWKV¶�� ,Q� FRQVHTXHQFH� LW� FDQ� EH� UXQ�DQ\ZKHUH� EXW� LW� KDV� WR� EH� ILUHG� GLUHFWO\� IURP� ELQ GLUHFWRU\�� ,Q� RWKHU� ZRUGV�� WKH� FXUUHQW� ZRUNLQJ�GLUHFWRU\�LQ�VWDUWLQJ�PRPHQW�KDV�WR�SRLQW�DW�ELQ7R�VWDUW�WKH�GDHPRQV�WKH�RSHUDWRU�UXQV�DVHUYHU�VWDUW�
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7R�UHVWDUW�WKH�GDHPRQV�WKH�RSHUDWRU�UXQV�DVHUYHU�UHVWDUW�7R�VWRS�WKH�GDHPRQV�WKH�RSHUDWRU�UXQV�DVHUYHU�VWRS�
������ +60�8QL7UHH�6HUYHU$W�WKH�+60�VHUYHU�WKH�MHWW\�ZHE�VHUYHU�VKRXOG�EH�XS�DQG�UXQQLQJ�
������ :HE�6HUYHU$W� WKH�ZHE� VHUYHU� QRGH��ZKLFK� LQ� IDFW� LV� FRQVLGHUHG� RQO\� IRU� WHVWLQJ��'&:3� FRPSRQHQW� KDV� WR� EH�ZRUNLQJ��,I�WKH�SUHYLRXV�GHVFULEHG�LQ�VHFWLRQ������ VWHSV�KDYH�EHHQ�GRQH�SURSHUO\�WKHQ�WKH�ILQDO�VWHS�LV�WR�FKHFN�LI�WKH $SDFKH�VHUYHU�LV�VWDUWHG�LI�QRW�WKHQ�WR�VWDUW�LW��
������ 7HVWHU�'HVNWRS1RWKLQJ�VSHFLDO�KDV�WR�EH�GRQH��MXVW�FRQQHFWLRQ�WKH�DSSURSULDWH�:HE�6HUYHU�QRGH�XVLQJ�D�EURZVHU�WR�VKRXOG� EH�� �2QH�:HE� 6HUYHU� 1RGH� LV� ZRUNLQJ� DQG� LW� DYDLODEOH� IRU� &URVV*ULG� XVHUV� DW� WKH� DGGUHVV��KWWS���JULGSRUWDO�I]N�GH�ZHEVLWHV�FURVVJULG�FJ�ZS���� �'HPR�&OLHQW�:HE�3DJH�OLQN��
���� ,17(5)$&(�'(6&5,37,217KH� SUHVHQWHG� LQ� 6''� GRFXPHQW� GHVFULSWLRQ� RI� LQWHUIDFHV� IRU� SURYLGHG� DV� '���� KDV� EHHQ� D� OLWWOH�H[WHQGHG�GXULQJ�WKH�LPSOHPHQWDWLRQ��7KH�FXUUHQW�VWDWH�RI�WKHVH�LQWHUIDFHV�LV�SUHVHQWHG�EHORZ��
>5(3($7��@
>5(3($7��@
>5(3($7��@
������ &RPSRQHQW�� &RPSRQHQW�([SHUW� 6XEV\VWHP� ����� ± ,QWHUIDFH��,&(;6B$GPLQ2I&RPSRQHQWV7KH�DGPLQLVWUDWRU�RI�WKH�VWRUDJH�HOHPHQW�XVHV�WKLV�LQWHUIDFH�WR�UHJLVWHU�RU�WR�XQUHJLVWHU�FRPSRQHQWV�IRU�&RPSRQHQW�([SHUW� �&(��6XEV\VWHP��$OO�RSHUDWLRQV�FRQFHUQLQJ�DGPLQLVWUDWLRQ�RI�&(�FRPSRQHQWV�JR�WKURXJK�WKLV�LQWHUIDFH�
>5(3($7��@2SHUDWLRQ�1DPH� JHW$OO&RPSRQHQWV�7\SH5HWXUQ�W\SH��YHFWRU�&*6WULQJ!



'(6&5,37,21�2)�'����'(/,9(5$%/(
)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

'RFXPHQWDWLRQ�� ,W�UHWXUQV�WKH�OLVW�RI�DOO�8,'�RI�FRPSRQHQWV��ZKLFK�KDYH�W\SH�DV�VSHFLILHG�LQ�SDUDPHWHU�OLVW�IRU�WKLV�RSHUDWLRQ�
>5(3($7��@3DUDPHWHU�1DPH� FRPS7\SH3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KH�W\SH�RI�VHDUFKHG�FRPSRQHQWV�

>5(3($7��@2SHUDWLRQ�1DPH� UHJLVWHU1HZ&RPSRQHQW5HWXUQ�W\SH��LQW&*'RFXPHQWDWLRQ��7KLV�RSHUDWLRQ�UHJLVWHUV�D�QHZ�&(�FRPSRQHQW�DQG�PDNHV�LWV�DYDLODEOH�IRU�WKH�VHOHFWLRQ�SURFHVV��8VHG�E\�D�GHYHORSHU�RU�D�V\VWHP�DGPLQLVWUDWRU��,W�UHWXUQV�DQ�H[HFXWLRQ�FRGH�
>5(3($7��@3DUDPHWHU�1DPH� FRPS85/3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KH�85/�WR�D�UHJLVWHUHG�FRPSRQHQW��7KLV�85/�PXVW�EH�XQLTXH�DQG�LW�VKRXOG�DOORZ�UXQQLQJ�FRPSRQHQW�LQ�RUGHU�WR�GR�DQ�DFTXLVLWLRQ�RI�D�FRPSRQHQW�KHDGHU�

>5(3($7��@2SHUDWLRQ�1DPH� XQUHJLVWHU&RPSRQHQW5HWXUQ�W\SH��LQW&*'RFXPHQWDWLRQ��7KLV�RSHUDWLRQ�XQUHJLVWHUV�D�&(�FRPSRQHQW�DQG�PDNHV�LWV�XQDYDLODEOH�IRU�WKH�VHOHFWLRQ�SURFHVV��8VHG�E\�D�GHYHORSHU�RU�D�V\VWHP�DGPLQLVWUDWRU��,W�UHWXUQV�DQ�H[HFXWLRQ�FRGH�
>5(3($7��@3DUDPHWHU�1DPH� FRPS85/
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)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KH�85/�WR�D�UHJLVWHUHG�FRPSRQHQW��7KLV�85/�PXVW�EH�XQLTXH�

>5(3($7��@
������ &RPSRQHQW�� &RPSRQHQW�([SHUW� 6XEV\VWHP� ����� ± ,QWHUIDFH��,&(;6B$GPLQ2I5XOHV
>5(3($7��@2SHUDWLRQ�1DPH� ORDG1HZ5XOH/LEUDU\5HWXUQ�W\SH��LQW&*'RFXPHQWDWLRQ��7KLV�PHWKRG�ORDGV�QHZ�UXOH�OLEUDU\��NHHSLQJ�WKH�ROG�RQH�XQWLO�LW�LV�LQ�XVH�

>5(3($7��@
������ &RPSRQHQW�� &RPSRQHQW�([SHUW� 6XEV\VWHP� ����� ± ,QWHUIDFH��,&(;6B&RPSRQHQWV6HOHFWLRQ&RPSRQHQW�([SHUW�6XEV\VWHP�VHOHFWV�WKH�EHVW�PDWFKLQJ�&(�FRPSRQHQW�IRU�D�JLYHQ�FDOO�HQYLURQPHQW��7KLV�LQWHUIDFH�LV�XVHG�WR�UXQ�VXFK�D�SURFHVV�DQG�WR�JHW�KDQGOH�WR�WKH�EHVW�&(�FRPSRQHQW�
>5(3($7��@2SHUDWLRQ�1DPH� JHW%HVW&RPSRQHQW�&DOO(QY5HWXUQ�W\SH��*HW%HVW5HVXOWBVWUXFW



'(6&5,37,21�2)�'����'(/,9(5$%/(
)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

'RFXPHQWDWLRQ��7KLV�RSHUDWLRQ�VWDUWV�WKH�EHVW�FRPSRQHQW�VHOHFWLRQ�SURFHVV��ZKLFK�LV�PDGH�E\�&RPSRQHQW�([SHUW� 6XEV\VWHP�� ,W� WDNHV� WZR� SDUDPHWHUV� 
FRPSRQHQW7\SH
� DQG�
FDOO(QYLURQPHQW
��7KH� ILUVW� RQH� UHSUHVHQWV� WKH� W\SH�RI� WKH� VHDUFKHG�FRPSRQHQW�� 7KH�VHFRQG�RQH� UHSUHVHQWV� DQ� HQFRGHG� LQWR� WKH� VWUXFWXUH� IRUP� FDOO�HQYLURQPHQW�� 7KH� UROH� RI� WKH� FDOO�HQYLURQPHQW� LV� WR� GHVFULEH� WKH� FRQWH[W� IRU� WKH� VHOHFWLRQ� SURFHVV�� $V� D� UHVXOW�� WKLV� RSHUDWLRQ�UHWXUQV� WKH� VWUXFWXUH� �*HW%HVW5HVXOWBVWUXFW�� ZKLFK� LV� FRQVLVWHG� RI� WZR� ILHOGV�� 7KH� ILUVW�
EHVW85/
� LV�85/�SRLQWHG�DW� WKH�EHVW�FRPSRQHQW�ZKLFK� LV� HQFRGHG� LQWR� 
FKDU

��7KH�VHFRQG�ILOHG� 
FDOO(QY
� LV� 
&DOO(QYLURQPHQWBVWUXFW
� ZKLFK� UHSUHVHQWV� WKH� ODVW� VWDWH� RI� WKH� FDOO�HQYLURQPHQW�XVHG�IRU�WKH�VHOHFWLRQ���,W�LV�LPSRUWDQW��EHFDXVH�WKH�FDOO�HQYLURQPHQW�FDQ�FKDQJH�GXULQJ� WKH�GHGXFWLRQ� SURFHVV��� ,Q� WKH� FDVH�ZKHQ� WKHUH� LVQ
W� DQ\� FRPSRQHQW�PDWFKLQJ� WR� WKH�FDOO�HQYLURQPHQW� DQG� W\SH� WKHQ� *HW%HVW5HVXOWBVWUXFW� LQ� WKH� ILHOG� EHVW85/� KDV� WKH� HPSW\�VWULQJ��+RZHYHU��FDOO(QY�DOVR�KDV�WR�UHSUHVHQW�WKH�ODVW�VWDWH�RI�WKH�FDOO�HQYLURQPHQW�
>5(3($7��@3DUDPHWHU�1DPH� FRPSRQHQW7\SH3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KH�W\SH�R�FRPSRQHQW�
>5(3($7��@3DUDPHWHU�1DPH� FDOO(QYLURQPHQW3DUDPHWHU�7\SH��&DOO(QYLURQPHQWBVWUXFW
'RFXPHQWDWLRQ� 7KH�SRLQWHU� WR�&DOO(QYLURQPHQWBVWUXFWXUH�NHHSLQJ�WKH�HQFRGHG�FDOO�HQYLURQPHQW�
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)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

>5(3($7��@
>5(3($7��@
������ &RPSRQHQW��'DWD�$FFHVV�(VWLPDWRU������ ± ,QWHUIDFH�� ,'$(6B$FFHVV(VWLPDWLRQ7KLV� LQWHUIDFH� LV� XVHG� WR� SDVV� DQ� LQTXLU\� DERXW� WKH� FRVW� RI� DFFHVV� WR� VRPH� ILOH� IRU� D� JLYHQ� 6WRUDJH�(OHPHQW�� 7KLV� LV� VHTXHQFH� GLDJUDP� RI� HVWLPDWH'DWD$FFHVV)DFWRUV� RSHUDWLRQ� UHDOL]HG� E\�,'$(6B$FFHVV(VWLPDWLRQ�LQWHUIDFH�
>5(3($7��@2SHUDWLRQ�1DPH� HVWLPDWH'DWD$FFHVV%DQGZLGWK5HWXUQ�W\SH��ORQJ&*'RFXPHQWDWLRQ��,W�UHWXUQV�DQ�HVWLPDWHG�EDQGZLGWK�WR�SK\VLFDO�GDWD�DFFHVV�

>5(3($7��@3DUDPHWHU�1DPH� SIQ3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�

>5(3($7��@2SHUDWLRQ�1DPH� HVWLPDWH'DWD$FFHVV)DFWRUV5HWXUQ�W\SH��YHFWRU�ORQJ&*!'RFXPHQWDWLRQ�� ,W�HVWLPDWHV�ERWK�IDFWRUV�WKH�ODWHQF\�DQG�WKH�EDQGZLGWK�IRU�WKH�GDWD�DFFHVV��,W�UHWXUQV�WZR�IDFWRUV�WKH�ODWHQF\�DQG�WKH�EDQGZLGWK�
>5(3($7��@3DUDPHWHU�1DPH� SIQ3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�
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)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

>5(3($7��@2SHUDWLRQ�1DPH� HVWLPDWH'DWD$FFHVV/DWHQF\5HWXUQ�W\SH��ORQJ&*'RFXPHQWDWLRQ��,W�HVWLPDWHV�WKH�ODWHQF\�IRU�WKH�GDWD�DFFHVV�
>5(3($7��@3DUDPHWHU�1DPH� SIQ3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�

>5(3($7��@
>5(3($7��@
������ &RPSRQHQW��6WRUDJH�(OHPHQW������ ± ,QWHUIDFH�� ,67(/B&RQILJXUDWLRQ7KLV�LQWHUIDFH�FRPELQHV�DOO�RSHUDWLRQV�UHODWHG�WR�REWDLQLQJ�LQIRUPDWLRQ�DERXW�FXUUHQW�6WRUDJH�(OHPHQW�FRQILJXUDWLRQ�
>5(3($7��@2SHUDWLRQ�1DPH� FRQYHUW,QWR3K\VLFDO1DPH5HWXUQ�W\SH��&*6WULQJ'RFXPHQWDWLRQ�� 7KLV� RSHUDWLRQ� FRQYHUWV� 85/� SRLQWLQJ� DW� WKH� GDWD� VWRUHG� RQ� WKH� VWRUDJH�HOHPHQW�QRGH��$V�WKH�UHVXOW�LW�UHWXUQV�WKH�SK\VLFDO�SDWK�WR�WKH�REMHFW�SRLQWHG�E\� 
GDWD85/
�LQ�WKH�VWULQJ�IRUP��,I�WKHUH�LV�QR�VXFK�REMHFW�WKHQ�LW�UHWXUQV�WKH�HPSW\�VWULQJ�

>5(3($7��@
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)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

3DUDPHWHU�1DPH� GDWD85/3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� $�SDUWLFXODU�85/�SRLQWLQJ�DW� WKH�GDWD�REMHFW��7KLV�85/�LV�HQFRGHG�LQWR�WKH�VWULQJ�IRUP�

>5(3($7��@2SHUDWLRQ�1DPH� JHW&RQQHFWLRQ7R6WRUDJH7\SH5HWXUQ�W\SH��&*6WULQJ'RFXPHQWDWLRQ��7KLV�RSHUDWLRQ�UHWXUQV�D�ZD\�RI�FRQQHFWLRQ� WR� WKH�GHYLFH��ZKLFK�NHHSV�GDWD�LGHQWLILHG�E\�GDWD,'�SDUDPHWHU�
>5(3($7��@3DUDPHWHU�1DPH� GDWD,'3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� ,W�FDUULHV�GDWD�LG�LGHQWLILHU�

>5(3($7��@2SHUDWLRQ�1DPH� JHW6WRUDJH9HQGRU5HWXUQ�W\SH��&*6WULQJ'RFXPHQWDWLRQ�� 7KLV� RSHUDWLRQ� UHWXUQV� YHQGRU� SDUDPHWHUV� IRU� WKH� GHYLFH�� ZKLFK� NHHSV� GDWD�LGHQWLILHG�E\�GDWD,'�SDUDPHWHU��7KH�YHQGRU�SDUDPHWHU�LV�XQGHUVWRRG�JHQHUDOO\��,W�FRXOG�EH�MXVW�D�YHQGRU�QDPH��EXW�LW�FRXOG�FRQWDLQ�DGGLWLRQDO�SDUDPHWHUV�OLNH�D�YHUVLRQ�RU�VRPHWKLQJ�HOVH�
>5(3($7��@3DUDPHWHU�1DPH� GDWD,'3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� ,W�FDUULHV�GDWD�LG�LGHQWLILHU�
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&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

>5(3($7��@2SHUDWLRQ�1DPH� JHW7\SH2I6WRUDJH5HWXUQ�W\SH��&*6WULQJ'RFXPHQWDWLRQ��7KLV�RSHUDWLRQ�UHWXUQV�D� W\SH�RI� VWRUDJH��ZKLFK�NHHSV� WKH�GDWD� LGHQWLILHG�E\�GDWD,'�SDUDPHWHU�
>5(3($7��@3DUDPHWHU�1DPH� GDWD,'3DUDPHWHU�7\SH��&*6WULQJ'RFXPHQWDWLRQ� ,W�FDUULHV�D�SK\VLFDO�GDWD�QDPH�

>5(3($7��@2SHUDWLRQ�1DPH� LV&(;6:RUNLQJ5HWXUQ�W\SH��ERRO&*'RFXPHQWDWLRQ��5HWXUQV� WUXH� LI�RQ�VWRUDJH�HOHPHQW�QRGH� WKH�FRPSRQHQW�H[SHUW�VXEV\VWHP�LV�UXQQLQJ�
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)LUVW�3URWRW\SH

&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

���� $3,,I�\RXU�SURWRW\SH�SURYLGHV�DQ�$3,��SOHDVH�GHVFULEH�LWV�FXUUHQW�VWDWH�DQG�OLVW�LWV�HOHPHQWV�7DVN� ���� LV� QRW� JRLQJ� WR� SURYLGH� SXEOLF� DYDLODEOH� $3,� EHFDXVH� WKH� FRPPXQLFDWLRQ� ZLWK� PDLQ�FRPSRQHQWV� LV� RUJDQL]HG� XVLQJ�62$3�SURWRFRO� DQG� XVHUV� FDQ� JHQHUDWH� RZQ�FOLHQW� GLVSDWFKHUV� IRU� D�UHTXLUHG� SURJUDPPLQJ� ODQJXDJH�� � +RZHYHU�� IRU� D� WHVWLQJ� SXUSRVHV� LQWHUQDO� OLEUDU\� &//%� IRU�FRPPXQLFDWLRQ�ZLWK� WKH�PDLQ� FRPSRQHQWV� �&(;6���67(/��'$(6�� FDQ� EH� XVHG��7KLV� OLEUDU\�ZRUNV�RQO\�IRU�&���SURJUDPPLQJ�ODQJXDJH��7KH� VHFWLRQV� EHORZ� GHVFULEH� ,Q� EULHI� DOO� DYDLODEOH� PHWKRGV� SURYLGHG� E\� FODVVHV� IURP�&//%��ZKLFK�FRXOG�EH�XVHG�GXULQJ�WHVWV�RI�WKH�FRPSRQHQWV��
>5(3($7��@
>5(3($7��@
������ &ODVV���&(;6&OLHQW7KLV�FODVV�DOORZV�LQ�WKH�HDV\�ZD\�WR�FRPPXQLFDWH�ZLWK�&(;6�FRPSRQHQW��,Q�UHDOLW\��LW�FRQFHDOV�62$3�SURWRFRO�ORZ�OHYHO�RSHUDWLRQV�DQG�JLYHV�WKH�SURJUDPPHU�MXVW�FOHDU�PHWKRGV�IRU�WKH�LQVWDQW�XVDJH��7KH�PRVW�LPSRUWDQW�ILHOGV�DUH�
&(;63RUW
�DQG�
&(;6,3,QWHUIDFH
�ZKLFK�VWRUH�WKH�GDWD�UHTXLUHG�WR�EXLOG�WKH�YDOLG�85/�SRLQWLQJ�&(;6� FRPSRQHQW��$GGLWLRQDOO\�� WKLV� FODVV� FDQ� ORJ� HYHQWV� EXW� RQO\�ZKHQ� 
SORJ
�ILOHG�LV�VHW�WR�D�YDOLG�SRLQWHU�WR�DQ�LQVWDQFH�RI�/RJJHU��
�������� 0HWKRGV

>5(3($7��@0HWKRG�QDPH� a&(;6&OLHQW'RFXPHQWDWLRQ� 7KH�GHIDXOW�GHVWUXFWRU�
>5(3($7��@0HWKRG�QDPH� &(;6&OLHQW'RFXPHQWDWLRQ� 7KH�GHIDXOW�FRQVWUXFWRU��,W�GRHVQ
W�UHTXLUH�DQ\�SDUDPHWHUV�
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3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

>5(3($7��@0HWKRG�QDPH� &(;6&OLHQW
>5(3($7��@3DUDPHWHU�QDPH� ULJKW3DUDPHWHU�W\SH� FRQVW�&(;6&OLHQW	

>5(3($7��@0HWKRG�QDPH� JHWB&(;6,3,QWHUIDFH5HWXUQ�FODVV� &*6WULQJ6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRG�UHWXUQV�FXUUHQW�YDOXH�RI�&(;6,3,QWHUIDFH�ILHOG�
>5(3($7��@0HWKRG�QDPH� JHWB&(;63RUW5HWXUQ�FODVV� &*,QWHJHU6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRG�UHWXUQV�FXUUHQW�YDOXH�RI�&(;63RUW�ILHOG�
>5(3($7��@0HWKRG�QDPH� JHWBSORJ5HWXUQ�FODVV� /RJJHU�
'RFXPHQWDWLRQ� ,W�UHWXUQV�SRLQWHU�WR�FXUUHQWO\�XVHG�/RJJHU�
>5(3($7��@0HWKRG�QDPH� JHW$OO&RPSRQHQWV�7\SH5HWXUQ�FODVV� YHFWRU�&*6WULQJ!'RFXPHQWDWLRQ� 7KLV�PHWKRG� FDOOV�JHW$OO&RPSRQHQWV�7\SH�RSHUDWLRQ�RI�&(;6� FRPSRQHQW��DQG� SDVVHV� D� UHTXLUHG� W\SH� RI� VHDUFKHG� FRPSRQHQWV��$V� WKH� UHVXOW� WKH� OLVW� RI� KDQGOHV� WR� WKH�DSSURSULDWH�&(&RPSRQHQWV�LV�UHWXUQHG�

>5(3($7��@
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&*����'���Y����&<)����
3URWRW\SH'HVFULSWLRQ

38%/,& �� ����

3DUDPHWHU�QDPH� FRPS7\SH3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� 7KH�W\SH�RI�VHDUFKHG�FRPSRQHQWV�
>5(3($7��@0HWKRG�QDPH� ORDG1HZ5XOH/LEUDU\5HWXUQ�FODVV� LQW&*'RFXPHQWDWLRQ� 7KLV�PHWKRG�FDOOV�ORDG1HZ5XOH/LEUDU\�RI�&(;6�FRPSRQHQW�SRLQWHG�E\�WKH�ILHOGV��&(;6,3,QWHUIDFH�DQG�&(;63RUW�
>5(3($7��@0HWKRG�QDPH� UHJLVWHU1HZ&RPSRQHQW5HWXUQ�FODVV� LQW&*'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� UHJLVWHU1HZ&RPSRQHQW� RSHUDWLRQ� RI� &(;6� FRPSRQHQW��DQG�SDVVHV�85/�WR�WKH�UHJLVWHUHG�&(&RPSRQHQW�

>5(3($7��@3DUDPHWHU�QDPH� FRPS85/3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� 7KH�85/�WR�D�UHJLVWHUHG�FRPSRQHQW�
>5(3($7��@0HWKRG�QDPH� VHWB&(;6,3,QWHUIDFH5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG�VHWV�WKH�YDOXH�RI�&(;6,3,QWHUIDFH�ILOHG�RQ�WKH�YDOXH�SDVVHG�DV�OHIW�DUJXPHQW�7KLV�ILOHG�GHWHUPLQHV�DGGUHVV�RI�&(;6�FRPSRQHQW�

>5(3($7��@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*6WULQJ6\QF
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>5(3($7��@0HWKRG�QDPH� VHWB&(;63RUW5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG� VHWV� WKH� YDOXH� RI� &(;63RUW� ILOHG� RQ� WKH� YDOXH� SDVVHG� DV� OHIW�DUJXPHQW��7KLV�ILOHG�GHWHUPLQHV�7&3�SRUW�RQ�ZKLFK�&(;6�LV�OLVWHQLQJ�IRU�FRQQHFWLRQ�
>5(3($7��@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*,QWHJHU6\QF

>5(3($7��@0HWKRG�QDPH� VHWBSORJ5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG�VHWV�WKH�SRLQWHU�WR�/RJJHU��ZKLFK�VKRXOG�EH�XVHG�
>5(3($7��@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� /RJJHU�


>5(3($7��@0HWKRG�QDPH� XQUHJLVWHU&RPSRQHQW5HWXUQ�FODVV� LQW&*'RFXPHQWDWLRQ� 7KLV�PHWKRG�FDOOV�XQUHJLVWHU&RPSRQHQW�RSHUDWLRQ�RI�&(;6�FRPSRQHQW��DQG�SDVVHV�85/�WR�WKH�XQUHJLVWHUHG�&(&RPSRQHQW��,W�UHWXUQV�DQ�H[HFXWLRQ�FRGH�
>5(3($7��@3DUDPHWHU�QDPH� FRPS85/3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� 7KH�85/�WR�D�UHJLVWHUHG�FRPSRQHQW��7KLV�85/�PXVW EH�XQLTXH�

>5(3($7��@
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������ &ODVV���'$(6&OLHQW7KLV� LV� WKH� FOLHQW� FODVV� IRU� WKH� '$(6� FRPSRQHQWV�� 7KLV� FODVV� FRYHUV� WKH� 62$3� FRPPXQLFDWLRQ�PHWKRGV� DQG� JLYHV� WKH� DFFHVV� WR� WKH� RSHUDWLRQV� VHUYHG� E\�'$(6� FRPSRQHQW� YLD� VLPSOH� FDOO� RI� DQ�DSSURSULDWH�PHWKRG�
�������� 0HWKRGV

>5(3($7��@0HWKRG�QDPH� a'$(6&OLHQW'RFXPHQWDWLRQ� 'HIDXOW�GHVWUXFWRU�
>5(3($7��@0HWKRG�QDPH� HVWLPDWH'DWD$FFHVV%DQGZLGWK5HWXUQ�FODVV� &*/RQJ'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� HVWLPDWH'DWD$FFHVV%DQGZLGWK� RSHUDWLRQ� RI� '$(6�FRPSRQHQW��DQG�SDVVHV�D�SK\VLFDO�ILOH�QDPH�WR�WKH�GDWD�IRU�HVWLPDWLRQ�LV�H[SHFWHG��$V�WKH�UHVXOW�EDQGZLGWK�LQ�NLORELWV�SHU�VHFRQG�LV�UHWXUQHG�

>5(3($7��@3DUDPHWHU�QDPH� SIQ3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�
>5(3($7��@0HWKRG�QDPH� HVWLPDWH'DWD$FFHVV)DFWRUV5HWXUQ�FODVV� YHFWRU�&*/RQJ!'RFXPHQWDWLRQ� 7KLV�PHWKRG�FDOOV�HVWLPDWH'DWD$FFHVV)DFWRUV�RSHUDWLRQ�RI�'$(6�FRPSRQHQW��DQG�SDVVHV�D�SK\VLFDO�ILOH�QDPH�WR�WKH�GDWD�IRU�HVWLPDWLRQ�LV�H[SHFWHG��$V�WKH�UHVXOW�LV�UHWXUQHG�WZR�HOHPHQWV�YHFWRU�FRQVLVWHG�RI�ODWHQF\�LQ�PLOOLVHFRQGV�DQG�EDQGZLGWK�LQ�NLORELWV�SHU�VHFRQG�

>5(3($7��@3DUDPHWHU�QDPH� SIQ3DUDPHWHU�W\SH� &*6WULQJ
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'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�
>5(3($7��@0HWKRG�QDPH� HVWLPDWH'DWD$FFHVV/DWHQF\5HWXUQ�FODVV� &*/RQJ'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� HVWLPDWH'DWD$FFHVV/DWHQF\� RSHUDWLRQ� RI� '$(6�FRPSRQHQW��DQG�SDVVHV�D�SK\VLFDO�ILOH�QDPH�WR�WKH�GDWD�IRU�HVWLPDWLRQ�LV�H[SHFWHG��$V�WKH�UHVXOW�ODWHQF\�LQ�PLOOLVHFRQGV�LV�UHWXUQHG�

>5(3($7��@3DUDPHWHU�QDPH� SIQ3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� 7KLV�LV�D�SK\VLFDO�ILOH�QDPH�
>5(3($7��@0HWKRG�QDPH� JHWB'$(6,3,QWHUIDFH5HWXUQ�FODVV� &*6WULQJ6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRGV�UHWXUQV�D�FXUUHQW�YDOXH�RI�'$(6,3,QWHUIDFH�ILHOG�
>5(3($7��@0HWKRG�QDPH� JHWB'$(63RUW5HWXUQ�FODVV� &*,QWHJHU6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRGV�UHWXUQV D�FXUUHQW�YDOXH�RI�'$(63RUW�ILHOG�
>5(3($7��@0HWKRG�QDPH� VHWB'$(6,3,QWHUIDFH5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG�VHWV�WKH�YDOXH�RI�'$(6,3,QWHUIDFH�ILOHG�RQ�WKH�YDOXH�SDVVHG�DV�OHIW�DUJXPHQW�7KLV�ILOHG�GHWHUPLQHV�DGGUHVV�RI�'$(6�FRPSRQHQW�

>5(3($7��@
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3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*6WULQJ6\QF
>5(3($7��@0HWKRG�QDPH� VHWB'$(63RUW5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG� VHWV� WKH� YDOXH� RI�'$(63RUW� ILOHG� RQ� WKH� YDOXH� SDVVHG� DV� OHIW�DUJXPHQW��7KLV�ILOHG�GHWHUPLQHV�7&3�SRUW�RQ�ZKLFK�'$(6�LV�OLVWHQLQJ IRU�FRQQHFWLRQ�

>5(3($7��@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*,QWHJHU6\QF

>5(3($7��@
������ &ODVV���67(/&OLHQW7KLV�FODVV�DOORZV�LQ�WKH�HDV\�ZD\� WR�FRPPXQLFDWH�ZLWK� WKH�67(/�FRPSRQHQW��,Q�UHDOLW\��LW�FRQFHDOV�62$3� SURWRFRO� ORZ� OHYHO� RSHUDWLRQV� DQG� JLYHV� WKH� SURJUDPPHU� MXVW� FOHDU� PHWKRGV� IRU� WKH� LQVWDQW�XVDJH��7KH�PRVW�LPSRUWDQW�ILHOGV�DUH� 
67(/3RUW
�DQG�
67(/,3,QWHUIDFH
�ZKLFK�VWRUH�WKH�GDWD�UHTXLUHG�WR� EXLOG� WKH�YDOLG�85/�SRLQWLQJ�67(/� FRPSRQHQW��$GGLWLRQDOO\�� WKLV� FODVV� FDQ� ORJ� HYHQWV� EXW� RQO\�ZKHQ�
SORJ
�ILOHG�LV�VHW WR�D�YDOLG�SRLQWHU�WR�DQ�LQVWDQFH�RI�/RJJHU��
�������� 0HWKRGV

>5(3($7���@0HWKRG�QDPH� a67(/&OLHQW'RFXPHQWDWLRQ� 'HIDXOW�GHVWUXFWRU�
>5(3($7���@0HWKRG�QDPH� FRQYHUW,QWR3K\VLFDO1DPH5HWXUQ�FODVV� &*6WULQJ
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'RFXPHQWDWLRQ� 7KLV�PHWKRG�FDOOV�FRQYHUW,QWR3K\VLFDO1DPH�RSHUDWLRQ�RI�67(/�FRPSRQHQW��DQG�SDVVHV�D�SK\VLFDO�GDWD�QDPH�WR�WKH�GDWD�IRU�ZKLFK�WKH�FRQYHUVLRQ�LV�H[SHFWHG��$V�WKH�UHVXOW�WKH�V\VWHP�SK\VLFDO�SDWK�WKH�GDWD�SRLQWHG�E\�SIQ�LV�UHWXUQHG�RI�VWRUDJH�W\SH�LV�UHWXUQHG�
>5(3($7���@3DUDPHWHU�QDPH� SIQ3DUDPHWHU�W\SH� &*6WULQJ

>5(3($7���@0HWKRG�QDPH� JHWBSORJ5HWXUQ�FODVV� /RJJHU�
�FRQVW	'RFXPHQWDWLRQ� ,W�UHWXUQV�D�SRLQWHU�WR�WKH�FXUUHQWO\�XVHG�/RJJHU�
>5(3($7���@0HWKRG�QDPH� JHWB67(/,3,QWHUIDFH5HWXUQ�FODVV� &*6WULQJ6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRGV�UHWXUQV�D�FXUUHQW�YDOXH�RI�67(/,3,QWHUIDFH�ILHOG�
>5(3($7���@0HWKRG�QDPH� JHWB67(/3RUW5HWXUQ�FODVV� &*,QWHJHU6\QF�FRQVW	'RFXPHQWDWLRQ� 7KLV�PHWKRGV�UHWXUQV�D�FXUUHQW�YDOXH�RI�67(/3RUW�ILHOG�
>5(3($7���@0HWKRG�QDPH� JHW&RQQHFWLRQ7R6WRUDJH7\SH5HWXUQ�FODVV� &*6WULQJ'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� JHW&RQQHFWLRQ7R6WRUDJH7\SH� RSHUDWLRQ� RI� 67(/�FRPSRQHQW��DQG�SDVVHV�D�SK\VLFDO�GDWD�QDPH�RI�WKH�GDWD�REMHFW�IRU�ZKLFK�D�W\SH�RI�FRQQHFWLRQ�EHWZHHQ� VWRUDJH�QRGH� DQG�VWRUDJH�GHYLFH� LV� H[SHFWHG��$V� WKH� UHVXOW� WKH� QDPH�RI� FRQQHFWLRQ�W\SH�LV�UHWXUQHG�
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>5(3($7���@3DUDPHWHU�QDPH� 'DWD,'3DUDPHWHU�W\SH� &*6WULQJ
>5(3($7���@0HWKRG�QDPH� JHW6WRUDJH9HQGRU5HWXUQ�FODVV� &*6WULQJ'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� JHW6WRUDJH9HQGRU� RSHUDWLRQ� RI� 67(/� FRPSRQHQW�� DQG�SDVVHV�D�SK\VLFDO�GDWD�QDPH�RI�WKH�GDWD�REMHFW�IRU�ZKLFK�WKH�YHQGRU
V�QDPH�RI�VWRUDJH�GHYLFH�LV�H[SHFWHG��$V�WKH�UHVXOW�WKH�QDPH�RI�YHQGRU�LV�UHWXUQHG�

>5(3($7���@3DUDPHWHU�QDPH� 'DWD,'3DUDPHWHU�W\SH� &*6WULQJ
>5(3($7���@0HWKRG�QDPH� JHW7\SH2I6WRUDJH5HWXUQ�FODVV� &*6WULQJ'RFXPHQWDWLRQ� 7KLV� PHWKRG� FDOOV� JHW7\SH2I6WRUDJH RSHUDWLRQ� RI� 67(/� FRPSRQHQW�� DQG�SDVVHV�D�SK\VLFDO�GDWD�QDPH�RI�WKH�GDWD�REMHFW�IRU�ZKLFK�D�W\SH�RI�VWRUDJH�LV�H[SHFWHG��$V�WKH�UHVXOW�WKH�QDPH�RI�VWRUDJH�W\SH�LV�UHWXUQHG�

>5(3($7���@3DUDPHWHU�QDPH� GDWD,'3DUDPHWHU�W\SH� &*6WULQJ'RFXPHQWDWLRQ� ,W�FDUULHV�GDWD�LG�LGHQWLILHU�
>5(3($7���@0HWKRG�QDPH� LV&(;6:RUNLQJ5HWXUQ�FODVV� ERRO&*'RFXPHQWDWLRQ� 7KLV�PHWKRG� FDOOV� LV&(;6:RUNLQJ� RSHUDWLRQ� RI� 67(/� FRPSRQHQW�� $V� WKH�
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UHVXOW�WUXH�RU�IDOVH�LV�UHWXUQHG�
>5(3($7���@0HWKRG�QDPH� VHWBSORJ5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 6HWV�SRLQWHU�WR�/RJJHU��ZKLFK�VKRXOG�EH�XVHG�

>5(3($7���@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� /RJJHU�

>5(3($7���@0HWKRG�QDPH� VHWB67(/,3,QWHUIDFH5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG�VHWV� WKH�YDOXH�RI�67(/,3,QWHUIDFH� ILOHG�RQ�WKH�YDOXH�SDVVHG�DV�OHIW�DUJXPHQW�7KLV�ILOHG�GHWHUPLQHV�DGGUHVV�RI�67(/�FRPSRQHQW�

>5(3($7���@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*6WULQJ6\QF
>5(3($7���@0HWKRG�QDPH� VHWB67(/3RUW5HWXUQ�FODVV� YRLG'RFXPHQWDWLRQ� 7KLV�PHWKRG� VHWV� WKH� YDOXH� RI� 67(/3RUW� ILOHG� RQ� WKH� YDOXH� SDVVHG� DV� OHIW�DUJXPHQW��7KLV�ILOHG�GHWHUPLQHV�7&3�SRUW�RQ�ZKLFK�67(/�LV�OLVWHQLQJ�IRU�FRQQHFWLRQ�

>5(3($7���@3DUDPHWHU�QDPH� OHIW3DUDPHWHU�W\SH� &*,QWHJHU6\QF
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>5(3($7���@0HWKRG�QDPH� 67(/&OLHQW'RFXPHQWDWLRQ� 'HIDXOW�FRQVWUXFWRU�
>5(3($7���@0HWKRG�QDPH� 67(/&OLHQW

>5(3($7���@3DUDPHWHU�QDPH� ULJKW3DUDPHWHU�W\SH� FRQVW�67(/&OLHQW	
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�� ,17(51$/�7(6767KH�SURGXFWLRQ�RI�WKH�FRGH�KDV�EHHQ�OHDGHG�DFFRUGLQJ�WR�JXLGHOLQHV�VSHFLILHG�LQ�&OHDQ�5RRP�6RIWZDUH�(QJLQHHULQJ� >��@�� �+RZHYHU�� GXH� WR� ILQDQFLDO� OLPLWDWLRQ� VRPH�VLPSOLILFDWLRQ� KDV� EHHQ�GRQH�� EXW� WKH�JHQHUDO�LGHD��³WR�DYRLG�LQVHUWLQJ�EXJV�LQVWHDG�RI�WUDFNLQJ�WKHP´�KDV�EHHQ�SUHVHUYHG��7R�FRPH�FORVHU�WKLV�XQHTXDOOHG WDUJHW��LW�KDG�EHHQ�LQWURGXFHG�PXOWLOHYHO�UHYLHZV�RI�WKH�FRGH�DQG�LQWHQVLYH�WHVWLQJ�RI�HDFK�FODVV�VHSDUDWHO\��7KH�SURGXFWLRQ�SURFHVV�FRXOG�EH�SUHVHQWHG��LQ�VLPSOLILFDWLRQ��DV�WKH�IROORZLQJ�VWHSV��� 'HVLJQHU� GHVLJQV� GHWDLOHG�PRGHO� RI� HDFK� FRPSRQHQW�ZKLFK� XVXDOO\� FRQVLVWV� RI� FODVVHV�� DQG�SURGXFHV� WHFKQLFDO� SURGXFWLRQ� GRFXPHQWDWLRQ�� 7KLV� PRGHO� GHVFULEHV� VWDWLF� DQG� G\QDPLF�DVSHFWV�RI�D�SDUWLFXODU�FRPSRQHQW��� 3URMHFW� 0DQDJHU� DVVLJQV� HDFK� FODVV� WR� D� GHYHORSHU� DQG� GHWHUPLQHV� WLPH� RI� WKH� WDVN�DFFRPSOLVKLQJ��7KLV�DVVLJQPHQW�GHWHUPLQHV�WKDW�WKH�FKRVHQ�GHYHORSHU�VWD\V�D�PDLQ�PDLQWDLQHU�RI� WKH�SDUWLFXODU� FODVV� DQG� KH� LV� UHVSRQVLEOH IRU� LW�� 3URMHFW�0DQDJHU� DGGLWLRQDOO\�GHWHUPLQHV�ZKR�ZLOO�EH�UHVSRQVLEOH�IRU�WKH�ILUVW�UHYLHZ��SURGXFWLRQV�UHYLHZ��LQWHQVLYH�WHVWLQJ�DQG�WKH�ILQDO�UHYLHZ���� 'HYHORSHU� EXLOGV� WKH� ILUVW� LPSOHPHQWDWLRQ� RI� WKH� DVVLJQHG� FODVV�� DQG� KH� SXWV� WKH� UHVXOW� LQWR�&96�UHSRVLWRU\��$GGLWLRQDOO\��KH�QRWLILHV�WKH�FKRVHQ�UHYLHZHU�IRU�WKH�ILUVW�UHYLHZ��� 5HYLHZHU�PDNHV� WKH�ILUVW�UHYLHZ�DQG�PDUNV�VXVSHFWHG�SDUWV�RI�WKH�FRGH��7R�UHYLHZ�D�VSHFLDO�PDUNLQJ� ODQJXDJH�>��@�LV�XVHG��)LQDOO\� WKH�FRGH�LV�DFFHSWHG�RU�UHMHFWHG�E\�WKH�UHYLHZHU��DQG�WKH�UHPDUNHG�FRGH�LV�SXW�LQWR�&96�UHSRVLWRU\��� ,Q�WKH�FDVH�RI�UHMHFWLRQ�RI�WKH�FRGH�WKH�GHYHORSHU��DXWKRU��WDNHV�D�FKDQFH�WR�UHSDLU�GHIHFWV��$OO�FRQWHQWLRXV�LVVXHV�DUH�YHULILHG�ZLWK�WKH�GHVLJQHU���$IWHU�UHSDLULQJ�WKH�QHZ�YHUVLRQ�RI�WKH�FRGH�LV�SXW�LQWR�&96�UHSRVLWRU\���� 7KH�QH[W�UHYLHZHU�UHYLHZV�WKH�FRGH��6LPLODUO\�WR�WKH�ILUVW�RQH��LW�UHPDUNV�WKH�FRGH�LI�DQ\�HUURU�LV�IRXQG��$V�WKH�UHVXOW�KH�DFFHSWV�RU�UHMHFWV�WKH�FRGH��,I�WKH�FRGH�LV�UHMHFWHG�WKHQ�EDFN�WR�VWHS����� ,Q�WKH�VDPH�WLPH�WKH�GHYHORSHU��DXWKRU��EXLOGV�RZQ�WHVW�RI�WKH�FODVV�SURJUDP��7KLV�LV�D�VLPSOH�WHVW�RI�FRUUHFWQHVV�RI�WKH�EXLOW�FODVV��,I�DQ\�HUURU�LV�IRXQG�WKHQ�EDFN�WR�VWHS����� 7KH�FRGH�LV�SDVVHG�WR�WKH�VHOHFWHG 7HVWHU��ZKR�LV�UHVSRQVLEOH�IRU�LQWHQVLYH�WHVWLQJ��'XULQJ�WKLV�WHVW�DOO�EXJV�DUH�FROOHFWHG�DQG�SXW�LQWR�EXJ�WUDFNLQJ�V\VWHP�ZRUNV�WRJHWKHU�ZLWK�SRUWDO��,I�DQ\�EXJV�DUH�IRXQGHG�WKH�WHVWHG�FRGH�LV�PDUNHG�DV�UHMHFWHG�E\�WKH�WHVWHU��,I�FRGH�LV�UHMHFWHG�WKHQ�
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EDFN�WR�VWHS������ 7KH�FRGH�LV�SDVVHG� WR� WKH� ILQDO�UHYLHZ��ZKLFK� VKRXOG� DFFRPSOLVK�RQO\� E\�DFFHSWDQFH�RI� WKH�FRGH��2WKHUZLVH� WKH�3URMHFW�0DQDJHU� VKRXOG�EH�QRWLILHG�DQG�KH� WDNHV�D�GHFLVLRQ�ZKDW� WR�GR�QH[W�ZLWK�WKH�SDUWLFXODU�FODVV�7KH�SUHVHQWHG�VWHSV�DERYH�ZHUH�SUDFWLFDOO\�DQG�FRQVHTXHQWO\�XVHG�GXULQJ�SURGXFWLRQ�RI�WKH�SURYLGHG�SURWRW\SH��'XULQJ�SURGXFWLRQ�DOO�EXLOW�FODVVHV�ZHUH�WHVWHG�VHSDUDWHO\��7KH�NLQG�RI�WKHVH�WHVWV�DQG�KRZ�GHHS� WKH\� UHDFKHG� VWURQJO\� GHSHQGHG� RQ� VSHFLILF� FODVV�� +RZHYHU�� XVXDOO\� ZKLWHER[� DQG� EODFNER[�WHFKQLTXHV�ZHUH�KDUQHVVHG��$GGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�SURGXFWLRQ�DQG�LQWHJUDWLRQ�FDQ�EH�IRXQG�LQ�WKH�GRFXPHQW�>�@�³7HVW�DQG�,QWHJUDWLRQ�3URFHVV�'HVFULSWLRQ�'HOLYHUDEOH�'���´��3OHDVH�H[SODLQ�ZKDW�NLQGV�RI� LQWHUQDO�WHVWLQJ�SURFHGXUHV�KDYH�EHHQ�DSSOLHG�WR� WKH�SURWRW\SH�DQG� LQ�ZKDW�PDQQHU�ZDV� WKH�VRIWZDUH� WHVWHG� �FRPSDULVRQ� RI� DFWXDO� RXWSXW� ZLWK� UHTXLUHG� RXWSXW�� L�H�� ³EODFN� ER[´� WHVWLQJ��FRQILUPDWLRQ�RI�H[SHFWHG�EHKDYLRU�RI�LQGLYLGXDO�FRPSRQHQWV��L�H��³ZKLWH�ER[´�WHVWLQJ��RWKHU�PHWKRGV��
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