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,QWURGXFWLRQ7KLV�PDQXDO�RXWOLQHV�DOO�WKH�LQIRUPDWLRQ DQG�SURFHGXUHV�QHFHVVDU\�WR�JHW�\RXU�PLFURFRQWUROOHU��0&8�SURMHFWV�UXQQLQJ�RQ�07�FKLSV� ,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�UHDG�WKLV�PDQXDO�DW�OHDVW�RQFH�WR�JHW�DQRYHUYLHZ�RI�WKH�GHVLJQ�SKLORVRSK\�DQG�DUFKLWHFWXUH�RI�07�FKLSV�
7KH�PDMRU�IHDWXUHV�WKDW�GLVWLQJXLVK�07�FKLSV�IURP�RWKHU�VLPLODU�SURGXFWV�RQ�WKH�PDUNHW�DUH�x DOO ,�2�SLQV�FDQ�EH�XVHG�ERWK�IRU�LQSXW�DQG�RXWSXW�ZLWKRXW WKH�QHHG�IRU�VHWWLQJ�GLUHFWLRQ�UHJLVWHUV�x DOO ,�2�SLQV�FDQ�EH�XVHG�WR�JHQHUDWH�SXOVHV�IRU�VSHDNHUV�GHYLFHV�DQG�PRYLQJ�5�&�VHUYRV�x ��FKDQQHO�����ELW�$�'�FRQYHUWHUV �RQ�VHOHFWHG�FKLSV��x DQ\ ��,�2�SLQV�FDQ�EH�XVHG�DV�H[WHUQDO�LQWHUUXSW�LQSXWV�x D�WLPHU�IXQFWLRQ ZKLFK�FDQ�JHQHUDWH�UHJXODU�LQWHUUXSWV�DW�XVHU�GHILQHG�LQWHUYDOV�x PXOWLSOH�EDXG�UDWHV�XS�WR�������IRU�VHULDO�FRPPXQLFDWLRQV��H[FHSW�IRU�07����DQG�07����ZKLFKDUH�IL[HG�DW��������)RU�$50�YHUVLRQV�RI�07�FKLSV��WKH�PD[LPXP�EDXG�UDWH�LV��������x D�SRZHU�GRZQ�V\VWHP�IXQFWLRQ�LV�XVHG�WR�SXW�WKH�FKLS�LQWR�SRZHU�VDYLQJ�PRGH�WR�VDYH�WKHVXSSO\LQJ�EDWWHU\�HQHUJ\��D�QHJDWLYH�SXOVH�RQ�WKH�:8�SLQ�ZLOO�ZDNH�XS�WKH�FKLS�SUHYLRXVO\�SXWLQWR�SRZHU�GRZQ�PRGH��WKHQ�LW�FRQWLQXHV�H[HFXWLRQ�ZKHUH�LW�KDV�OHIW�RII�
07�FKLSV�FRPH�LQ�D�YDULHW\�RI�GLIIHUHQW�VL]HV�����������������DQG����SLQ��7KH\�GLIIHU�RQO\�LQ�WKH�VL]H�DQGQXPEHU�RI�7LQ\&�SURJUDPV�WKDW�FDQ�EH�VWRUHG�ZLWKLQ�WKH�FKLSV��WKH�DPRXQW�RI�UXQ�WLPH�PHPRU\�XQLWVDYDLODEOH�DQG�WKH�7LQ\&�IXQFWLRQV�VXSSRUWHG�
7LQ\& LV�D�&�OLNH�SURJUDPPLQJ�ODQJXDJH�XVHG�WR�GHYHORS�SURJUDPV�IRU�07�FKLSV��$OWKRXJK�WLQ\�LQ�WHUPV�RIGDWD�W\SH�DQG�ODQJXDJH�FRQVWUXFWV��DQG�ZLWK�MXVW�RYHU�D�GR]HQ�IXQFWLRQV��LW�LV�VWLOO�SRZHUIXO�HQRXJK�IRUGHYHORSLQJ�FRPSOH[�SURJUDPV��,W�LV�HDV\�WR�OHDUQ�DQG�FDQ�EH�PDVWHUHG�LQ�D�VKRUW�SHULRG�RI�WLPH��$�7LQ\&SURJUDP�FDQ�KDYH�D�PD[LPXP�VL]H�RI���.�SURJUDP�ZRUGV����.�E\WHV��
7LQ\&�ZDV�GHVLJQHG�DQG�GHYHORSHG�E\�9LFWRU�/HH�RI�0LFUR7HFK�6\VWHPV�/LPLWHG��ZZZ�PFX�KN��ZLWKFRQWULEXWLRQV�IURP�)UDQN�&ULYHOOL�RI�2]LWURQLFV��ZZZ�R]LWURQLFV�FRP��
3OHDVH�UHIHU�WR�WKH�¨7LQ\&�3URJUDPPLQJ�5HIHUHQFH © IRU�IXUWKHU�GHWDLOV�
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:KDW�DUH�07�FKLSV"07�FKLSV�DUH�EDVHG�RQ�HQKDQFHG������RU�$WPHO�$95�IODVK�PLFURFRQWUROOHUV�WKDW�KDYH�EHHQ�SURJUDPPHGZLWK�WKH�07�V\VWHP�FRGH��7KH�07�V\VWHP�FRGH�LV�D����ELW�UXQ�WLPH�LQWHUSUHWHU�ZKLFK�H[HFXWHV�SURJUDPVZULWWHQ�LQ�WKH�7LQ\&�ODQJXDJH��7KH�07�V\VWHP�FRGH�KDV�D�EXLOW�LQ�GRZQORDGHU�ZKLFK�HQDEOHV�WKH�FKLS WR�EHUHSURJUDPPHG��!��������WLPHV��GLUHFWO\�YLD�D�VHULDO�FRQQHFWLRQ�WR�D�3&��HOLPLQDWLQJ�WKH�QHHG IRU�DQH[SHQVLYH�,&�SURJUDPPHU��7KLV�PDNHV�GHYHORSLQJ�SURJUDPV�IRU�07�FKLSV�D�VLPSOH�DQG�HDV\�WDVN�
7KHUH�DUH�WZR�FODVVHV�RI�07�FKLSV ��2QH�FODVV� 07���U��DQG�07���U�� DUH GHVLJQHG IRU�RSHUDWLQJ�RQ�WKH07�0LFUR%RDUG�DQG�FDQQRW�EH�XVHG�DV�VWDQGDORQH FKLSV��7KH�RWKHU�FODVV�FRQVLVWV�RI����W\SHV DYDLODEOH�LQ��������������RU����SLQ�',3�SDFNDJHV��7KH�SULPDU\�GLIIHUHQFH�EHWZHHQ�WKH�FKLSV�LV�WKH�QXPEHU�RI�,�2 SLQV�DQGPHPRU\�DYDLODEOH� 7KH�7LQ\&�SURJUDPPLQJ�ODQJXDJH�LV�FRPPRQ�WR�DOO 07�FKLSV��+RZHYHU QRW�DOO�IXQFWLRQVDUH�VXSSRUWHG�RQ�DOO�WKH�FKLSV��)RU�H[DPSOH��WKH�UHDGDGF���IXQFWLRQ�LV�DYDLODEOH�RQO\�RQ�WKRVH�FKLSV�ZLWK�$�'FRQYHUWHUV��8QVXSSRUWHG�IXQFWLRQV�DUH�VLPSO\�LJQRUHG�LI�D SURJUDP�LV�ORDGHG�LQWR DQ�07�FKLS�WKDW�GRHV QRWVXSSRUW�WKRVH�IXQFWLRQV�
7KH�IROORZLQJ WDEOH�DQG�GLDJUDPV�VKRZ�WKH�WHFKQLFDO�VSHFLILFDWLRQ DQG�SLQ�OD\RXWV�IRU WKH�07�FKLSV�
&KLS�7\SH 3URJUDP6WRUDJH 0HPRU\ ,�2 &U\VWDO�0+]� $'& 56��� ,5 07�/&' ��&�� ��&��
07���U� ��[��. ��� �� ������� 1R <HV <HV 1R��6HJ <HV <HV
07���U� ��[��.��[��. ��� �� ������� 1R <HV <HV 1R��6HJ <HV <HV
07����;; ��[���.��[���. ��� �� ������� 1R <HV <HV <HV <HV <HV
07����;3 ��[��. ��� �� ������� 1R <HV <HV <HV <HV <HV
07����;$ ��[��. ��� �� ������� 1R <HV <HV <HV <HV <HV
07����;7 ��[��. ��� �� ������� 1R <HV <HV <HV <HV <HV
07��� ��[��.��[��. ��� �� ������� 1R <HV <HV <HV <HV <HV
07��� ��[��. ��� �� ������� � <HV <HV <HV <HV <HV
07��� ��[��. ��� �� ������� � <HV <HV <HV <HV <HV

07����$' ��[���� ��� �� ������� � <HV <HV <HV <HV <HV
07��� ��[���� ��� �� ���EXLOW�LQ� � <HV�6�: <HV <HV 1R 1R
07��� ��[���� ��� � ���EXLOW�LQ� � <HV�6�: <HV <HV 1R 1R

1RWH�x 3URJUDP�VWRUDJH�DQG�PHPRU\�DUH�H[SUHVVHG�LQ�ZRUGV�����ELW��x 56����VHULDO�IXQFWLRQV�IRU�07����DQG�07����FKLSV�DUH�LPSOHPHQWHG�LQ�VRIWZDUH�DQG�DYDLODEOH�RQO\�LQ�����EDXGUDWH�DQG�LQ�KDOI�GXSOH[�PRGH�x 3LQ�FRQQHFWLRQV�DQG�VFKHPDWLFV�IRU�WKH�07���U��DQG�07���U��FKLSV�DUH�GHVFULEHG�LQ�D�VHSDUDWHGRFXPHQW�IRU�0LFUR%RDUG��7KHVH�FKLSV�DUH�VSHFLILFDOO\�GHVLJQHG�IRU�DQG�RQO\�DYDLODEOH�ZLWK�WKH0LFUR%RDUG�x 'LIIHUHQW�FKLS�SDFNDJHV��3/&&��60'��DQG�VL]HV�RI�SURJUDP�VWRUDJH�DUUDQJHPHQWV�DUH�DYDLODEOH�RQUHTXHVW�
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1RWH�x ,�2�SLQV�DUH�FRXQWHG�LQ�WKH�FORFNZLVH�GLUHFWLRQ��ZKHUH�WKH�ILUVW�,�2�SLQ��,�2����LV�WRS�ULJKW��7KLV�LV�LQFRQWUDVW�WR�FRQYHQWLRQDO�,&V�ZKHUH�SLQV�DUH�FRXQWHG�DQWL�FORFNZLVH�x 7KH�ERWWRP�ULJKW�SLQ�LV�WKH�3&�/RDG�SLQ�x 7KH�¨6���6��DQG�6�© �PDUNHG�DV�/&'��SLQV�DUH�XVHG�WR�LQWHUIDFH�WR�WKH�07�6HULDO�/&'�x 7KH�DSSURSULDWH�FU\VWDO�LV�VXSSOLHG�ZLWK�WKH�07�FKLS�x 7KH�XVHU�FDQ�GLVDEOH�WKH�/&'�IXQFWLRQV�DQG�XVH�WKHP�IRU�QRUPDO�,�2�E\�FRQQHFWLQJ�D���.�SXOO�GRZQUHVLVWRU�RQ�WKH�6��SLQ�x $�QHJDWLYH�SXOVH�RQ�WKH�:8�SLQ�ZLOO�ZDNH�XS�WKH�FKLS�SUHYLRXVO\�SXW�LQWR�SRZHU�GRZQ�PRGH��WKHQ�LWFRQWLQXHV�H[HFXWLRQ�ZKHUH�LW�KDV�OHIW�RII�
$ERXW�07�FKLSV�PHPRU\7KHUH�DUH�WZR W\SHV RI�PHPRU\�ZLWKLQ�DQ 07�FKLS��7KH�ILUVW�W\SH�LV�¨SURJUDP�PHPRU\© ZKLFK�LV�XVHG�WR�VWRUHWKH�7LQ\&�SURJUDPV��3URJUDP�PHPRU\�LV UH�ZULWDEOH�)ODVK�PHPRU\�DQG�FDQ�EH�SURJUDPPHG�PRUH�WKDQ��������WLPHV�DOWKRXJK�WKLV�QXPEHU�FRXOG�EH�PXFK�ODUJHU��6LQFH�)ODVK�PHPRU\�LV�UH�ZULWHDEOH��LW�LV�QRWQHFHVVDU\�WR�HUDVH�WKH�SURJUDP�VWRUDJH�DUHD�EHIRUH�DQRWKHU�GRZQORDG�
3URJUDPV�VWRUHG�LQ�)ODVK�PHPRU\�DUH�QRQ�YRODWLOH�DQG�ZLOO�QRW�¨GLVDSSHDU© ZKHQ�SRZHU�LV�UHPRYHG��7KH�WRWDOQXPEHU�RI�SURJUDP�VWRUDJH�DUHDV�YDULHV�EHWZHHQ�GLIIHUHQW�W\SHV�RI�07�FKLSV��VHH�WDEOH��
7KH�RWKHU�W\SH�RI�PHPRU\�LV�FDOOHG�¨UXQ�WLPH�PHPRU\©� FRPPRQO\�NQRZQ�DV�5$0��,W�LV�XVHG�WR�VWRUH�WKHYDOXHV�RI�GDWD�YDULDEOHV�DQG�WKH�07�V\VWHP VWDFN�DV�WKH�SURJUDP�UXQV��(DFK�PHPRU\�XQLW�LV����ELWV�ZLGH�DOORZLQJ�XQVLJQHG�LQWHJHU�YDOXHV�IURP�� WR�������DQG�VLJQHG LQWHJHU YDOXHV�IURP DQG�¤����� WR��������'LIIHUHQW�W\SHV�RI�07�FKLSV�KDYH�GLIIHUHQW�DPRXQWV�RI�UXQ�WLPH�PHPRU\�XQLWV��VHH�WDEOH��



0LFURWHFK 07�&KLSV�+DUGZDUH�5HIHUHQFH

ZZZ�PFX�KN 3DJH�� RI���

6HULDO�'RZQORDG�&LUFXLW7KH�VHULDO�GRZQORDG�FLUFXLW�LV�LGHQWLFDO�IRU�DOO�07�FKLSV��,W�LV�D PLQLPDO�FRQILJXUDWLRQ�IRU�D�VHULDOFRPPXQLFDWLRQ� FRQVLVWLQJ RI�MXVW�WKUHH ZLUHV�IURP�WKH�07�FKLS�WR�WKH�VHULDO�SRUW�RI�D�3&��2QH�ZLUH�VHQGVGDWD�IURP�WKH�FRPSXWHU�WR�WKH�VHULDO�LQSXW�RI�WKH�07�FKLS��RQH�ZLUH�WUDQVPLWV�GDWD�IURP�WKH�VHULDO�RXWSXW�RI�WKH07�FKLS�WR�WKH�FRPSXWHU�DQG�WKH�WKLUG�ZLUH�SURYLGHV�D�FRPPRQ�JURXQG�FRQQHFWLRQ�
7KH�3&�&20�SRUW�XVHV�56����YROWDJH�OHYHOV�VR�WKHUHIRUH�LW�LV�QHFHVVDU\�WR�KDYH�DQ�56��� YROWDJHFRQYHUVLRQ�FLUFXLW�DW�WKH�07�FKLS�DV�ZHOO��7KH�PRVW�FRPPRQO\�XVHG FLUFXLW�LV�D�0$;����,&�ZLWK�IRXU VPDOOFDSDFLWRUV�WR�DFW�DV�FKDUJH�SXPSV��$�VLPSOHU�FLUFXLW XVLQJ MXVW�WZR WUDQVLVWRUV�LV�DOVR�VKRZQ��,W�XVHV�DQHOHFWURO\WLF FDSDFLWRU�FRQQHFWHG�LQ�WKH�UHYHUVH GLUHFWLRQ WR�DFW�DV�WKH�FKDUJH�SXPS��7KHUH�DUH�WZR�56���FKDQQHOV�LQ�D�VLQJOH�0$;��� FKLS EXW�RQH�LV�XVHG��$Q�DOWHUQDWLYH�56����,&�LV�WKH�'6�����,W�KDV�MXVW�RQH56��� FKDQQHO�EXW�FDQ�EH�GLIILFXOW�WR�JHW�
$Q\�JHQHUDO�SXUSRVH�313�DQG�131�WUDQVLVWRUV�FDQ�EH XVHG�IRU�WKH�WUDQVLVWRU�FLUFXLW�

5HVHW�&LUFXLW7KH�UHVHW�FLUFXLW�VKRZQ�LV�VXLWDEOH�IRU�DOO������EDVHG�V\VWHPV�7KH�FDSDFLWRU�DFWV�DV�D�GHOD\�WLPHU�ZKLFK�NHHSV�WKH�UHVHW�SLQ�LQD ORJLF�+,*+�VWDWH�WR�UHVHW�WKH�0&8� ,W FKDQJHV WR�D�ORJLF /2:VWDWH�DV�LW�FKDUJHV WKURXJK�WKH���.�UHVLVWRU��,Q�PRVW�FDVHV�WKLVUHVLVWRU�FDQ�EH�RPLWWHG�DV�WKH�FKDUJH�FXUUHQW�FDQ�EH�SURYLGHG�E\WKH�UHVHW�SLQ�RI�WKH�0&8��EXW�LW�LV�UHFRPPHQGHG�WR�NHHS�WKHUHVLVWRU�IRU�LQFUHDVHG�VWDELOLW\��7KH�UHVHW�SLQ�PXVW�EH�NHSW�/2:IRU�WKH�0&8�WR�UXQ�SURSHUO\��7KH�SXVK�EXWWRQ�LV�XVHG�WRGLVFKDUJH�WKH�FDSDFLWRU�DQG�PDQXDOO\�UHVHW�WKH�0&8�
7KH�07����$'�FKLS�XVHV�D�QHJDWLYH�UHVHW�SXOVH��,Q�WKLV�FDVH�VLPSO\�VZDS�WKH�9&&�DQG�*1'�FRQQHFWLRQV�7KH�07����DQG�07����FKLSV�GR�QRW�KDYH�D�UHVHW�SLQ���WKH�RQO\�ZD\�WR�UHVHW�WKHP�LV�WR�SRZHU�WKHP�RII�WKHQRQ�DJDLQ�
&U\VWDOV$SDUW�IRU�WKH�07����DQG�07����FKLSV��ZKLFK�XVH�DQ�LQWHUQDO��0+]RVFLOODWRU��WKH�07�FKLSV�UHTXLUH�DQ�H[WHUQDO FU\VWDO �HLWKHU��������0+]�RU�������0+]��WR�RSHUDWH��7KH�FU\VWDO LV�UHTXLUHG EHFDXVH�WKH�WLPH�UHODWHGIXQFWLRQV�VXFK�DV GHOD\��� VRXQG��� VHUYR��� LUFRGH��� VHWFRPP����HWF�UHTXLUH�DQ�DFFXUDWH�WLPHEDVH�DQG DUH�GHVLJQHG�WR�RSHUDWH�DW WKHVHIUHTXHQFLHV��7KHVH�IXQFWLRQV�ZLOO�QRW�ZRUN�FRUUHFWO\�LI�RWKHU�FU\VWDOIUHTXHQFLHV�DUH�XVHG� 7KH FU\VWDO IUHTXHQFLHV�XVHG DOORZ DFFXUDWH�EDXGUDWHV IRU�VHULDO�FRPPXQLFDWLRQ�
1RUPDOO\�WKH�FU\VWDOV�UHTXLUH�D�ORDG�FDSDFLWRU�IRU�SURSHU�VWDUWXS�DQG�RSHUDWLRQ��+RZHYHU�RQO\�WKH�IROORZLQJ07�FKLSV�UHTXLUH�WKHP��07���U���07����;;��07����;3��07����;$�DQG�07����$'��&DSDFLWRU�YDOXHV�FDQUDQJH�IURP����¤ ��S)�
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3RZHU�6XSSO\0RVW�ORJLF�JDWHV UHTXLUH�D��9�'&�SRZHU�VXSSO\�IRU�SURSHU�RSHUDWLRQ��7KLV�LQFOXGHV WKH�07�FKLSV�DOWKRXJKWKH\�DUH�DEOH�WR�RSHUDWH DW�VOLJKWO\�ORZHU�YROWDJHV� +RZHYHU�LW�LV�VWURQJO\�UHFRPPHQGHG�WKDW�D��9�SRZHUVXSSO\�EH�XVHG��7KLV�HQDEOHV RWKHU�FLUFXLWV��VXFK�DV�WKH�,5�GHFRGHU�DQG�WKH�VHULDO�FRPPXQLFDWLRQ�WR�IXQFWLRQFRUUHFWO\��7KHVH�FLUFXLWV�GR�QRW�ZRUN�SURSHUO\�DW�YROWDJHV�OHVV�WKDQ��9�
1RWH� 1HYHU�FRQQHFW�PRUH�WKDQ��9'& GLUHFWO\�WR�D�07�FKLS��RWKHUZLVH�WKH�,& PD\�JHW�GDPDJHG�
$�VLPSOH��9�SRZHU�XVLQJ�D������YROWDJH�UHJXODWRU LVVKRZQ�DW�ULJKW��$OO�WKH�07�'HPR�%RDUGV�DUH�ILWWHGZLWK�WKLV�FKLS��7KH������UHJXODWRU�LV�DEOH�WR�SURYLGHFXUUHQW�XS�WR��$�DQG�FDQ�WDNH�LQSXW�YROWDJHV XS WR��9 '&��+RZHYHU�WKH�KLJKHU�WKH�LQSXW�YROWDJH�WKHJUHDWHU�WKH�SRZHU�GLVVLSDWHG�LQ�WKH�UHJXODWRU��6LQFHWKH UHJXODWRU�QHHGV�DW�OHDVW�D��9�YROWDJH�GURS�DFURVVLW WKH�PLQLPXP�LQSXW�YROWDJH�VKRXOG�EH��9� $�����9'&�ZDOO�DGDSWHU ZLOO�GR�WKH�MRE�QLFHO\��,I�WKH�UHJXODWRU�JHWV�KRW�WKHQ�D�KHDWVLQN�ZLOO�EH�UHTXLUHG�
5�&�VHUYRV�DQG�'&�PRWRUV�FDQ�XVH D�ORW�RI�FXUUHQW�ZKHQ�WKH\�PRYH VR D�VHSDUDWH�SRZHU�VRXUFH VKRXOG�EHXVHG�WR�SRZHU�WKHP��,Q�WKLV�FDVH WKH�QHJDWLYH�HQGV�RI�ERWK�WKH��9�DQG�PRWRU�SRZHU�VXSSOLHV�VKRXOG�EHFRQQHFWHG�WRJHWKHU�WR�SURYLGH�D�FRPPRQ�¨JURXQG© UHIHUHQFH�SRLQW�
6WDUWLQJ�RXW�ZLWK�WKH�07�V\VWHP:KHQ�VWDUWLQJ�RXW�ZLWK�WKH�07�V\VWHP� D�0LFUR%RDUG�RU�D�SURMHFW�SDFN�LV�UHFRPPHQGHG��7KHVH�SDFNDJHVXVH�WKH�VDPH�VRIWZDUH�DQG�LQFOXGH�PDQXDOV��VFKHPDWLFV��SURJUDPPLQJ�VRIWZDUH�DQG�ORWV�RI�VDPSOHSURJUDPV��07�VHULDO�/&'�PRGXOH��EDWWHU\�FDEOH�DQG�D�VHULDO�GRZQORDG�FDEOH��+RZHYHU��WKH�GHPR�ERDUG�DQGW\SH�RI�07�FKLS�YDULHV�LQ�HDFK�SDFN�DV�LQGLFDWHG�EHORZ�
0%�� 0LFUR%RDUGV ILWWHG�ZLWK�07���U� FKLS��EDWWHU\�DQG�VHULDO�GRZQORDG�FDEOHV�0%���0LFUR%RDUGV ILWWHG�ZLWK�07���U��FKLS��EDWWHU\�DQG�VHULDO�GRZQORDG�FDEOHV�07����3URMHFW�3DFN��07����GHPR�ERDUG��07����FKLS��VHULDO�/&'��EDWWHU\�DQG�VHULDO�GRZQORDG�FDEOHV�07����3URMHFW�3DFN��07����GHPR�ERDUG��07����FKLS��VHULDO�/&'��EDWWHU\�DQG�VHULDO�GRZQORDG�FDEOHV�07����3URMHFW�3DFN��07����GHPR�ERDUG��07����FKLS��VHULDO�/&'��EDWWHU\�DQG�VHULDO�GRZQORDG�FDEOHV�
$OO�WKH�ERDUGV�KDYH�WKHLU�RZQ�GDWDVKHHWV�FRQWDLQLQJ�FRQQHFWLRQ�GHWDLOV��FLUFXLW�GLDJUDPV�HWF��7KHVHGRFXPHQWV�DQG�SURJUDPPLQJ�VRIWZDUH�DUH�DYDLODEOH IRU�GRZQORDG�IURP�0LFUR7HFK�ZHEVLWH�DW ZZZ�PFX�KN�
'HYHORSLQJ�SURJUDPV�IRU�07�&KLSV07�FKLSV�DUH�GHVLJQHG�WR�H[HFXWH�SURJUDPV�ZULWWHQ�LQ�WKH�0LFUR7HFK�7LQ\& ODQJXDJH��7KH�0LFUR7HFK�(GLWRULV�SURYLGHG�IRU�SURJUDP�GHYHORSPHQW��,W�SURYLGHV�DQ�,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��,'(��ZLWK�EXLOW�LQWH[W�HGLWRU�DQG�GRZQORDGHU��7KH�,'( LQYRNHV�DQ H[WHUQDO�FRPSLOHU�SURJUDP��¨FPS�H[H©��WR FRPSLOH WKH�7LQ\&SURJUDPV��7KH�GRZQORDGHU�WUDQVIHUV�WKH�FRPSLOHG�SURJUDP�WR�WKH�07�FKLS�
'HYHORSLQJ�7LQ\&�SURJUDPV�IRU�07�FKLSV�UHTXLUHV�WKH�IROORZLQJ LWHPV��� 3&�UXQQLQJ�0LFURVRIW�:LQGRZV�����������;3��HWF�� 0LFUR7HFK�(GLWRU�VRIWZDUH�SDFNDJH�� 07�PLFURFRQWUROOHU�FKLS�� 07�GHPR�ERDUG�RU�D�EUHDGERDUG � 3&%�ZLWK�D�56����FLUFXLWU\�� �9�'&�SRZHU�VXSSO\�� 07�VHULDO�GRZQORDG�FDEOH�� 07�VHULDO�/&'�XQLW��RSWLRQDO�EXW�KLJKO\�UHFRPPHQGHG�
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$SDUW�IURP�LWHPV���DQG ���WKH�UHVW�DUH�LQFOXGHG�LQ�DOO�07�3URMHFW�3DFNV��7KH�07�VHULDO�/&'�XQLW LV VWURQJO\UHFRPPHQGHG IRU�GLVSOD\LQJ�PHVVDJHV�ZKHQ GRZQORDGLQJ DQG�UXQQLQJ�SURJUDPV��7KH�VXSSOLHG�VHULDOGRZQORDG�FDEOH�KDV�D���SLQ�¨'© FRQQHFWRU IRU�GLUHFW�FRQQHFWLRQ�WR�D�3&�&20�SRUW��,I�\RXU�FRPSXWHU�GRHV�QRWKDYH�WKLV�W\SH�RI�FRQQHFWRU�WKHQ�D�86%�WR�VHULDO�DGDSWHU�FRQYHUWHU�LV�QHHGHG�
6RIWZDUH�,QVWDOODWLRQ7KH 0LFUR7HFK�,'(�VRIWZDUH�LV�IUHHO\�DYDLODEOH�DQG�WKH�ODWHVW�YHUVLRQ�FDQ�EH�GRZQORDGHG IURP�WKH0LFUR7HFK�ZHEVLWH�DW�ZZZ�PFX�KN��7R�LQVWDOO�WKH�VRIWZDUH�\RX�UHTXLUH�D�FRPSXWHU�UXQQLQJ�:LQGRZV����RUODWHU�ZLWK�DSSUR[LPDWHO\��0%�IUHH�VSDFH��� 'RZQORDG�DQG�XQ]LS�WKH�07�VRIWZDUH�SDFN�WR�WKH�KDUG�GLVN��� 7KHUH�LV�QR�LQVWDOO�RU�VHWXS�SURJUDP�WR�UXQ��6LPSO\�FUHDWH�D�VKRUWFXW�WR�WKH�HGLWRU�VRIWZDUH�
0LFURWHFK�H[H
��DQG�SODFH�LW�RQ�WKH�GHVNWRS�IRU�HDV\�DFFHVV��� 'RXEOH�FOLFN�RQ�WKH�GHVNWRS�VKRUWFXW�WR�UXQ�WKH�(GLWRU��� &OLFN�¨)LOHo 2SWLRQV© WR�FKDQJH�WKH�RSWLRQDO�VHWWLQJV�7KH�PRVW�LPSRUWDQW�VHWWLQJ�KHUH�LV�WKH�&20�SRUW�QXPEHU��7KH�VRIWZDUH�ZLOO�DXWRPDWLFDOO\�GLVSOD\�DOOWKH�DYDLODEOH�&20�SRUWV�RQ�WKH�FRPSXWHU��6HOHFW�WKH�&20�SRUW�WKDW�ZLOO�EH�XVHG�IRU�GRZQORDGLQJ�&KDQJH�WKH�¨'HOD\�7LPLQJ© WR�DGMXVW�WKH�GRZQORDGLQJ�VSHHG� 7KH�VPDOOHU�WKH�QXPEHU�WKH�IDVWHU�WKHGRZQORDG�VSHHG��+RZHYHU�VHWWLQJ�WRR IDVW�D�VSHHG�ZLOO�FRUUXSW�WKH�GRZQORDG�SURFHVV�&KDQJH�WKH�¨:RUNLQJ�'LUHFWRU\© WR�WKH�GLUHFWRU\�ZKHUH�WKH�VDPSOH�SURJUDPV�DUH�ORFDWHG��&OLFN�WKH
6DYH�6HWWLQJV
�EXWWRQ�WR�VDYH�WKH�QHZ�VHWWLQJV�
'HYHORSLQJ�SURJUDPV�IRU�07�FKLSV�� 7KH�0LFUR7HFK�(GLWRU�LQYRNHV�WKH�H[WHUQDO�SURJUDP��¨FPS�H[H©� WR�FRPSLOH�SURJUDPV��� 7LQ\&�SURJUDPV�DUH�VLPSO\�WH[W�ILOHV���DQ\�WH[W�HGLWRU�FDQ�EH�XVHG��� 5LJKW�FOLFNLQJ DQ\ZKHUH�RQ�WKH�WH[W�ZLOO�LQYRNH�WKH�SRSXS�FRPPDQG�PHQX��� &RPSLOH�WKH�SURJUDP��� 3URJUDPV�DUH�VDYHG�DXWRPDWLFDOO\�EHIRUH�EHLQJ�FRPSLOHG��� 'RZQORDG�WKH�SURJUDP�WR�WKH�07�FKLS�XVLQJ�WKH�EXLOW�LQ�GRZQORDGHU�7KHUH�LV�DQ�H[WHUQDO�FRPPDQG�OLQH�GRZQORDGHU��¨'RZQORDGHU�H[H©�� IRU�WUDQVIHUULQJ�SURJUDPV�LQWR�07FKLSV��DQG�LW�WDNHV�SDUDPHWHU�VHWWLQJV�IURP�WKH�¨0LFURWHFK�LQL© ILOH���¨FPS�H[H© DQG�¨'RZQORDGHU�H[H©DUH�SURYLGHG�VR�WKDW�XVHUV�FDQ�LQWHJUDWH�WKHP�LQWR�WKHLU�SUHIHUUHG�SURJUDPPLQJ�HGLWRUV�IRU�SURJUDPGHYHORSPHQW��2XWSXW�PHVVDJHV�IURP�WKHVH�FRPPDQGV�DUH�VWRUHG�LQ�ILOHV�&03�703�DQG�'/�703�
5XQQLQJ�SURJUDPV�XVLQJ�WKH�07�FKLSV�6LPXODWRU7KH�6LPXODWRU�HQDEOHV�XVHUV�WR�GHYHORS�DQG�WHVW�SURJUDPV�ZLWKRXW�WKH�QHHG�IRU�DQ\�KDUGZDUH��,W�GRHV�QRWSURYLGH�DQ\�GHEXJJLQJ�WRROV�VXFK�DV�EUHDNSRLQWV�RU�VLQJOH�VWHSSLQJ�EXW�LW�GRHV�VXSSRUW�WKH�YDULRXV�07�FKLS,�2�IXQFWLRQV��� &RPSLOH�WKH�7LQ\&�SURJUDP��� &OLFN�RQ�WKH�6LPXODWRU�EXWWRQ�RQ�WKH�(GLWRU�PHQX�EDU��<RX�ZLOO�EH�SURPSWHG�IRU�WKH�QDPH�RI�WKHSURJUDP�WR�VLPXODWH��GHIDXOWV�WR�WKH�FXUUHQW�ILOH���6HOHFW�WKH�ILOH�DQG�FOLFN�¨2SHQ©��� &OLFN�WKH�¨5XQ© EXWWRQ�WR�UXQ�WKH�SURJUDP��� 1RWH�WKDW��WKH�PD[LPXP�FRGH�VL]H�WKDW�WKH�6LPXODWRU�FDQ�KDQGOH�LV�DERXW��.�ZRUGV�
7KH�WLPLQJV�DQG�GHOD\V�LQ�WKH�VLPXODWRU�DUH�GLIIHUHQW�WR�WKRVH�LQ�UHDO�07�FKLSV��7KH�VLPXODWRU�LV�XVHG�WR�VKRZWKDW�D�7LQ\&�SURJUDP�LV�UXQQLQJ�DQG�ZRUNLQJ�
$OO�WKH�7LQ\&�IXQFWLRQV�DUH�VLPXODWHG��LQFOXGLQJ�WKH���,�2�SLQ�LQWHUUXSWV��WKH�WLPHU�LQWHUUXSW��SDUWO\��DQGUHDGLQJ�DQG�ZULWLQJ�GDWD�WR�VHULDO�((3520V��7KH�GDWD�IRU�WKH�((3520V�DUH�VWRUHG�LQ�WKH���&���'$7�DQG��&���'$7�ILOHV�
3UHVV�WKH�EXWWRQV�ZLWKLQ�WKH�'HPR�ER[�WR�VHH�D�GHPRQVWUDWLRQ�RI�WKH�YDULRXV�IXQFWLRQV��7KH\�DUH�GLVDEOHGZKHQ�D�7LQ\&�SURJUDP�LV�UXQQLQJ��DQG�UH�HQDEOHG�ZKHQ�WKH�SURJUDP�LV�KDOWHG�E\�WKH�6723�EXWWRQ�
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&OLFN�WKH�,�2�3LQ�ER[HV�WR�VHW�WKH�SLQ�VWDWHV��,I�WKH�ER[�LV�FKHFNHG�WKHQ�WKH�RXWSXW�LV�ORZ���9��
8VH�WKH�6OLGLQJ�%DU�WR�VHW�YDOXHV�IRU�WKH�UHDGDGF���IXQFWLRQ�
8VH�WKH�NH\SDG��ERWWRP�OHIW��WR�LQSXW�YDOXHV�IRU�LUFRGH����JHWNH\����VFDQNH\���DQG�VHULDO�UHDGP���IXQFWLRQV�7KH�6<6�DQG�86(5�EXWWRQV�DUH�WLHG�WR�,�2�SLQV����DQG�����UHVSHFWLYHO\��7KH\�WRJJOH�WKH�SLQ�VWDWH�HDFK�WLPHWKH\�DUH�FOLFNHG��1RWH� 2Q�D�UHDO�0LFUR%RDUG��WKHVH���NH\V�DUH�DFWLYDWHG�RQO\�ZKHQ�WKH\�DUH�NHSW�SUHVVHGGRZQ�
2XWSXW�WR�VHULDO�SRUW�E\�DOO�WKH�ZULWH;���IXQFWLRQV�JRHV�WR�WKH�&20�2XWSXW�ER[�
7KH�YDOXHV�VKRZQ�LQ�WKH�6RXQG�DQG�6HUYR�ER[HV�DUH�WKH�,�2�SLQ�QXPEHUV��IUHTXHQFLHV�DQG�GHJUHHV�IRUVRXQG���DQG�VHUYR���IXQFWLRQV�
)XQFWLRQ�ZULWHF���GRHV�QRW�FOHDU�WKH�/&'�EHIRUH�RU�DIWHU�GLVSOD\LQJ�GDWD�
7KH�07�6HULDO�/&'�XQLW�FRQWUROOLQJ�FRPPDQGV�DUH�QRW�VLPXODWHG�\HW�
&OLFN�RQ�WKH�([LW�EXWWRQ�WR�VDYH�WKH�((3520�GDWD�WR�GLVN�ILOHV�DQG�H[LW�WKH�VLPXODWRU�
'RZQORDGLQJ��VWRULQJ�DQG�UXQQLQJ�SURJUDPV IRU�07�FKLSV ZLWK�VLQJOH�VWRUDJH�DUHD�� &RQQHFW�WKH�GRZQORDG�FDEOH�WR�D�&20�SRUW�RQ�WKH�3&��� 3XOO�WKH�3&�SLQ��ERWWRP�ULJKW�SLQ��/2: �FRQQHFW�WR�JURXQG���� 6ZLWFK�RQ�RU�SUHVV�WKH�5HVHW�EXWWRQ�RQ�WKH�'HPR�%RDUG RU�8VHU�EUHDGERDUG�7KH�07����$'�FKLS�QHHGV�D�QHJDWLYH�SXOVH�IRU�UHVHW��7KHUH�LV�QR�UHVHW�SLQ�RQ�07����DQG�07¤��FKLSV��7KH�RQO\�ZD\�WR�UHVHW�WKHP�LV�WR�SRZHU�RII�WKHQ�RQ�DJDLQ��� 7KH��3&��PHVVDJH�ZLOO�EH�GLVSOD\HG�RQ�WKH�VHULDO�/&'�LI�FRQQHFWHG��� &OLFN�WKH�'RZQORDG�EXWWRQ�RQ�WKH�(GLWRU�PHQX�EDU��� $IWHU�D�VXFFHVVIXO�GRZQORDG��WKH�PHVVDJH��§2.§ DSSHDUV��6RRQ�DIWHU��DQRWKHU�PHVVDJH���5XQ�DSSHDUV��� $�QXPEHU�LV�GLVSOD\HG�RQ�WKH�VHULDO�/&'�LQGLFDWLQJ�WKH�DPRXQW�RI IUHH UXQ�WLPH�PHPRU\�XQLWVDYDLODEOH��� 3URJUDP�VWDUWV�UXQQLQJ�
'RZQORDGLQJ��VWRULQJ�DQG�UXQQLQJ�SURJUDPV IRU�07�FKLSV�ZLWK�PXOWLSOH�VWRUDJHDUHDV�� 7KH�07����VHULHV�FKLSV�PLJKW�QHHG�SXOO�XS�UHVLVWRUV���.a��.��RQ�,�2�SLQV�����WR�RSHUDWH�SURSHUO\��� &RQQHFW�WKH�GRZQORDG�FDEOH�WR�D�&20�SRUW�RQ�WKH�3&��� 3XOO�WKH�3&�SLQ��ERWWRP�ULJKW�SLQ��/2:�%\�GHIDXOW�WKH�SURJUDP�LV�GRZQORDGHG�WR�VWRUDJH�DUHD����7R�XVH�DQRWKHU�VWRUDJH�DUHD�SXOO�WKHGHVLUHG SURJUDP�VWRUDJH�DUHD�SLQ�/2:�DW�WKH�VDPH�WLPH�DV�WKH�3&�SLQ��� 6ZLWFK�RQ�RU�SUHVV�WKH�UHVHW�EXWWRQ�RQ�WKH�'HPR�%RDUG��� 7KH��3&���PHVVDJH�ZLOO�EH�GLVSOD\HG�RQ�WKH�/&'��� &OLFN�WKH�'RZQORDG�EXWWRQ�RQ�WKH�(GLWRU�PHQX�EDU��� 7KH��3&�[��PHVVDJH�ZLOO�EH�GLVSOD\HG�RQ�WKH�/&'��ZKHUH�[�LV�WKH�VHOHFWHG�VWRUDJH�DUHD��� $IWHU�D�VXFFHVVIXO�GRZQORDG��WKH�PHVVDJH���2.��DSSHDUV��6RRQ�DIWHU��DQRWKHU�PHVVDJH���5XQ�[�DSSHDUV��� $�QXPEHU�DSSHDUV�LQGLFDWLQJ�WKH�DPRXQW�RI�IUHH�UXQ�WLPH�PHPRU\�XQLWV���� 3URJUDP�VWDUWV�UXQQLQJ�
7LSV�x .HHS�WKH�SURJUDP�VWRUDJH�DUHD�SLQ�/2:�WR�VHOHFW�LW�IRU�UXQQLQJ�x 7KH�3&�SLQ�QHHGV�WR�NHHS�/2:�RQO\�IRU�GRZQORDGLQJ�SXUSRVH�x 7KH�GHIDXOW�SURJUDP�VWRUDJH�DUHD�DQG�¨SURJUDP�WR�UXQ© LV���
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x ,QVWHDG�RI�VHWWLQJ�WKH�,�2�SLQV�PDQXDOO\��FRPSLOHU�GLUHFWLYHV�FDQ�EH�XVHG�WR�VSHFLI\�WKH�VWRUDJH�DUHD�WRVWRUH�WKH�SURJUDP�DQG�WKH�GHIDXOW�SURJUDP�WR�UXQ�DIWHU�UHVHW��+RZHYHU��WKH�3&�SLQ�VWLOO�EH�SXOOHG�/2:WR�LQLWLDWH�WKH�GRZQORDG�SURFHVV�x'RZQORDGLQJ�DQG�VWRULQJ�SURJUDPV�IRU�0LFUR%RDUG�� &RQQHFW�WKH�GRZQORDG�FDEOH�WR�D�&20�SRUW�RQ�WKH�3&��� 6ZLWFK�RQ�RU�SUHVV�WKH�UHVHW�EXWWRQ�RQ�WKH�0LFUR%RDUG��� 3UHVV�WKH�3&�EXWWRQ�XQWLO�PHVVDJH��¦3&����§ DSSHDUV�WKHQ�SUHVV�EXWWRQ � ����WR�VHOHFW�WKH�SURJUDPVWRUDJH�DUHD��:DLW XQWLO�WKH�VHOHFWHG�GLJLW�GLVDSSHDUV RQ�WKH�GLVSOD\�EHIRUH�VWDUWLQJ WR�GRZQORDG��� &OLFN�WKH�'RZQORDG�EXWWRQ�RQ�WKH�(GLWRU�PHQX�EDU��� 7KH�UHG�DQG�JUHHQ�/('V�RQ�WKH�0LFUR%RDUG�ZLOO�IODVK�DV�WKH�SURJUDP�LV�GRZQORDGHG��� $IWHU�D�VXFFHVVIXO�GRZQORDG��WKH�PHVVDJH���'RQH��DSSHDUV��� 6RRQ�DIWHU��WKH�PHVVDJH��5XQ������DSSHDUV��3UHVV�EXWWRQ������ WR�VHOHFW�WKH�SURJUDP�WR�UXQ��� $�QXPEHU�DSSHDUV�LQGLFDWLQJ�WKH�DPRXQW�RI�IUHH�UXQ�WLPH�PHPRU\�XQLWV��� 3URJUDP�VWDUWV�UXQQLQJ�
1RWH� 'XULQJ�GRZQORDG SURFHVVHV�GHVFULEHG�DERYH WKH�HUURU�PHVVDJH��¦6L]H�(UURU§��ZLOO�EH�GLVSOD\HG�LI�WKHVL]H�RI�WKH�SURJUDP�LV�WRR�ODUJH�IRU�WKH�SURJUDP�VWRUDJH�DUHD��$QRWKHU�HUURU�PHVVDJH��¦9HUVLRQ�(UURU§��ZLOO�EHGLVSOD\HG�LI�WKH�ILUPZDUH�RI�WKH�07�FKLS�LV�QRW�FRPSDWLEOH�ZLWK�WKH�YHUVLRQ�RI�FRPSLOHU�
5XQQLQJ�SURJUDPV�IRU�0LFUR%RDUG�� 6ZLWFK�RQ�RU�SUHVV�WKH�UHVHW�EXWWRQ�RQ�WKH�0LFUR%RDUG��� :DLW�XQWLO�PHVVDJH��5XQ������DSSHDUV�WKHQ�SUHVV�EXWWRQ������ WR�VHOHFW�WKH�SURJUDP�WR�UXQ��� $�QXPEHU�DSSHDUV�LQGLFDWLQJ�WKH�DPRXQW�RI�IUHH�UXQ�WLPH�PHPRU\�XQLWV��� 3URJUDP�VWDUWV�UXQQLQJ�
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,17(5)$&(�&,5&8,767KLV�VHFWLRQ�GHVFULEHV�YDULRXV�FRPPRQO\�XVHG�PHWKRGV�IRU�LQWHUIDFLQJ�ZLWK�07�FKLSV� 1RWH� 7KH�07���[[[FKLSV�UHTXLUH�SXOOXS�UHVLVWRUV�RQ�,�2�SLQV�����IRU�WUXH�77/�ORJLF�OHYHO�FRPSDWLELOLW\��$�YDOXH�RI���.�LV�ILQH�
2XWSXW�6ZLWFKLQJ,I�WKH�RXWSXW�GHYLFHV�GR�QRW�GUDZ�WRR�PXFK�FXUUHQW��L�H�����PD���WKH\�FDQ�EH�FRQQHFWHG�GLUHFWO\�WR�WKH�,�2SLQV�RI�07�FKLSV��$OO�WKH�,�2 SLQV�RI�07�FKLSV�ZLOO�EH�ORJLF�+,*+�DIWHU�SRZHU�XS�RU�UHVHW� 7KHUHIRUH�WKH�XVH�RIQHJDWLYH�ORJLF��SXOO�SLQ�/2:��IRU�GULYLQJ�RXWSXWV�LV�UHFRPPHQGHG�DQG�XVHG��$OO�WUDQVLVWRUV�XVHG�KHUH�DUH�RI313�W\SH RU�\RX�FDQ�XVH�3�FKDQQHO�026)(7V�LQVWHDG�
6RPH�RI�WKH�SLQV�RQ�07�FKLSV�DUH�DVVLJQHG�IRU�VSHFLILF�GHYLFHV��VXFK�DV�WKH�,5�SLQ�IRU�,5�GHWHFWRU��,I�\RXZDQW�WR�FRQQHFW�DQ�,5�GHWHFWRU�LW�PXVW EH�FRQQHFWHG�WR�WKLV�GHGLFDWHG�,5�SLQ��$Q\�RWKHU�GHGLFDWHG�SLQV�ZKHQQRW�FRQQHFWHG�WR�WKHLU�FRUUHVSRQGLQJ�GHYLFHV�FDQ�EH XVHG�DV�QRUPDO�,�2�SLQV�
$�JHQHUDO�WUDQVLVWRU�LQWHUIDFLQJ�FLUFXLW�LV�VKRZQ LQ�)LJ��� 7KLV�FLUFXLW�FDQ�EH�XVHG�WR�GULYH�ORZ�FXUUHQW�GHYLFHV�VXFK�DV�VSHDNHUV��EX]]HUV��HWF� ,I�WKH�RXWSXW�GHYLFH�QHHGV�PRUH�FXUUHQW D�FRPPRQO\�XVHG�PHWKRG�FDOOHG�GDUOLQJWRQ�SDLULQJ��LV�XVHG �)LJ�����7KLV�FRQVLVWV�RI���WUDQVLVWRUV �� WKH�JHQHUDO�ORZ�SRZHU�WUDQVLVWRU�ZRUNV�DVD SUH�DPS�VWDJH�WR�GULYH�D VHFRQG�SRZHU�WUDQVLVWRU�ZKLFK�LQWXUQ�GULYHV�WKH�RXWSXW�GHYLFH�

)LJ��
)LJ��

7KHUH�DUH�PDQ\�GDUOLQJWRQ�WUDQVLVWRUV�DYDLODEOH�RQ�WKH�PDUNHW�ZKLFKKDYH�LQWHUQDO�FLUFXLWU\�VLPLODU�WR�WKDW�DERYH�EXW�SDFNDJHG�ZLWKLQ�DVLQJOH�FDVH��([DPSOHV�DUH��7,3�����7,3����DQG�7,3����
,I�WKH�RXWSXW�GHYLFH�LV D�UHOD\��VROHQRLG�RU�PRWRU�WKHQ D�UHYHUVHYROWDJH�FDOOHG�¨EDFN�(0)© ZLOO�EH�JHQHUDWHG�ZKHQHYHU�SRZHU�WR�WKHGHYLFH�LV UHPRYHG��VZLWFKHG�RII���7KLV�EDFN�(0)�YROWDJH�LV�YHU\�ODUJHDQG�FDQ GDPDJH�WKH�GULYLQJ�WUDQVLVWRU��7KHUHIRUH��LW�LV�QHFHVVDU\�WRFRQQHFW�D�GLRGH�DFURVV�WKH�RXWSXW�GHYLFH�WR�VXSSUHVV�WKLV�EDFN�(0)�7KH�JHQHUDO�GLRGH��1���� LV�FRPPRQO\�XVHG��EXW�D�IDVW�UHFRYHU\GLRGH�PD\�EH�QHHGHG�LI�RSHUDWLQJ�LQ�D�IDVW�HQYLURQPHQW�

$�QXPEHU�RI�GDUOLQJWRQ�SDLUHG�WUDQVLVWRUV�SDFNDJHG�LQ�DVLQJOH�,&�DUH DOVR�DYDLODEOH��VXFK�DV 8/1�����DQG8/1������%RWK�KDYH�EDFN�(0)�VXSSUHVVLRQ�GLRGHV�EXLOW�LQZKLFK�PDNH�WKHP�YHU\�FRQYHQLHQW�ZKHQ GULYLQJ�D�QXPEHURI�RXWSXWV�VLPXOWDQHRXVO\��8/1�����KDV���RXWSXW�FKDQQHOV�ZKHUHDV�8/1�����KDV���FKDQQHOV�DQG�HDFK�FKDQQHO�LVDEOH�WR�SURYLGH�XS�WR����P$�RI�FXUUHQW� 7KH�RXWSXWV�DUH¨RSHQ�FROOHFWRU© ZKLFK�PHDQV�PXOWLSOH�RXWSXWV�FDQ�EH�WLHGWRJHWKHU�WR�SURYLGHG�H[WUD�FXUUHQW�VZLWFKLQJ�FDSDELOLW\�
$QRWKHU�IHDWXUH�RI�WKHVH�FKLSV�LV�WKDW�WKH\�DUH�DEOH�WR�VZLWFK�ORDGV�DW�JUHDWHU�WKDQ���YROWV�HJ�������9�UHOD\V�
1RWH� %RWK�WKHVH�,&V�XVH�D�+,*+�RQ�WKH�LQSXW�WR�DFWLYDWH�WKH�RXWSXW��$OO�07�FKLS�,�2�SLQV�DUH�+,*+�RQ�SRZHUXS�RU�UHVHW�7KLV�PHDQV�WKDW�ZKHQ�FRQQHFWHG�WR�DQ�07�FKLS�WKH�RXWSXW�V��ZLOO�EH�DFWLYDWHG��RQ��
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,Q�RUGHU�WR�FRQWURO KLJK�FXUUHQW SRZHU�GHYLFHV��D�3�FKDQQHO�SRZHU�026)(7LV�XVHG�LQVWHDG�RI�D�GDUOLQJWRQ�WUDQVLVWRU��)(7V�DUH�YROWDJH�FRQWUROOHGGHYLFHV�ZKHUHDV�QRUPDO�ELSRODU�WUDQVLVWRUV�DUH�FRQVLGHUHG�WR�EH FXUUHQWFRQWUROOHG�GHYLFHV��3RZHU 026)(7V�KDYH�YHU\�ORZ�LQWHUQDO�UHVLVWDQFH�VRFDQ�KDQGOH�PXFK�KLJKHU�FXUUHQWV�ZLWKRXW�JHWWLQJ�WRR�KRW�
6RPHWLPHV�LW�LV�QHFHVVDU\�WR�HOHFWULFDOO\�LVRODWH WKH�RXWSXW�GULYLQJ�FLUFXLWIURP�WKH�UHVW�RI�WKH�0&8�FLUFXLW��VXFK�DV�ZKHQ�VZLWFKLQJ�PDLQV�YROWDJH�WRKRXVHKROG�OLJKWV�RU�DSSOLDQFHV��,Q�WKLV�FDVH��FRPPRQO\�XVHG�PHWKRGVLQFOXGH�WKH�XVH�RI�DQ�RSWR�FRXSOHU�RU�UHOD\�
/LJKW�(PLWWLQJ�'LRGH �/('�,Q�0&8�SURMHFWV�/('V DUH�RIWHQ�XVHG�DV�LQGLFDWRUV� /('V�GUDZ�YHU\�OLWWOH�FXUUHQW�DQG�WKHUHIRUH�WKH\�FDQ�EHFRQQHFWHG�GLUHFWO\�WR�WKH�,�2 SLQV�RI�WKH�0&8��5HVLVWRUV�UDQJLQJ�LQ�YDOXH�IURP�����WR��.�DUH�FRQQHFWHG�LQVHULHV ZLWK�WKH�/('V�WR�OLPLW�WKH�FXUUHQW�IORZ� %LFRORXU�RU�WULFRORXU /('V DUH�DOVR�DYDLODEOH� 7KHVH�/('V�HPLWGLIIHUHQW�FRORXUHG�OLJKW�GHSHQGLQJ�RQ�WKH�GLUHFWLRQ�RI�FXUUHQW�IORZ�RU�ZKLFK�SLQV�DUH�XVHG�

7KH�07�FKLSV�FDQ�VLQN�XS�WR���P$�EXW�FDQ�RQO\�VRXUFHDURXQG���X$��6R�WKH�QRUPDO�PHWKRG�RI�GULYLQJ�/('V�LVWR�KDYH�D�SXOOXS�UHVLVWRU�WR��9�DQG�SXOO�WKHP�ORZ��DVVKRZQ�
%LFRORXU�/('V�DUH�DYDLODEOH�LQ�ERWK���DQG���SLQ�YHUVLRQV�7KH���SLQ�YHUVLRQ�LV�WKH�PRVW�FRPPRQ��&KDQJLQJ�WKH/('�FRORXU�LQ�WKH���SLQ�YHUVLRQ�UHTXLUHV�UHYHUVLQJ�WKHGLUHFWLRQ�RI�FXUUHQW�IORZ�WKURXJKW�WKH�/('��7KH�FLUFXLWVKRZV�D�VLPSOH�PHWKRG�RI�UHYHUVLQJ�FXUUHQW�IORZ�WKURXJKWKH�/('���MXVW�RXWSXW�D�ORZ�RQ�WKH�DSSURSULDWH�,�2�SLQ�2QO\�RQH�RI�WKH�,�2�SLQV�FRQQHFWHG�WR�WKH�ELFRORXU�/('FDQ�EH�ORZ�DW�DQ\�RQH�WLPH��,I�ERWK�DUH�KLJK�RU�ORZ�WKHQ�WKH�/('�ZLOO�EH�RII�

%X]]HU�DQG�6SHDNHU7KH�GLIIHUHQFH�EHWZHHQ�D�EX]]HU�DQG�D�VSHDNHU�LV�VLPSO\�WKDW�D�EX]]HU�KDV�D�EXLOW�LQ�FLUFXLW�ZKLFK�YLEUDWHVDQG�SURGXFHV�VRXQG�DW�D�IL[HG�IUHTXHQF\��ZKHUHDV�D�VSHDNHU�PXVW�EH�VXSSOLHG�ZLWK�D�VWUHDP�RI�HOHFWULFDOSXOVHV�LQ�RUGHU�WR�PDNH�D�VRXQG�
,I�WKH�EX]]HU�RU�VSHDNHU�GRHV�QRW�GUDZ�WRR�PXFK�FXUUHQW��WKH\�FDQ�EH�FRQQHFWHG�GLUHFWO\�WR�WKH�0&8�,�2�SLQVZLWK�WKH�¨RWKHU© VLGH�FRQQHFWHG�WR��9��2WKHUZLVH�WKH�VWDQGDUG�WUDQVLVWRU�LQWHUIDFLQJ�FLUFXLWV�VKRZQ�HDUOLHU�FDQEH�XVHG�
7KH�7LQ\&�IXQFWLRQ�¨VRXQG��© WDNHV�YDOXHV�IRU�IUHTXHQF\�DQG�GXUDWLRQ�DV�SDUDPHWHUV�DQG�GULYHV�D�VSHDNHU�WRSURGXFH�DQ�DXGLEOH�WRQH�
,5�'HWHFWRU7KH�IROORZLQJ�FLUFXLW�FDQ�EH�XVHG�IRU�PRVW�,5�GHWHFWRU�LQWHJUDWHG�,&VEXW�\RX�ZLOO�QHHG�WR�YHULI\�ZLWK�WKH�GDWDVKHHW�WR�GHWHUPLQH�WKH�SLQRXW�7KH�UHVLVWRU�FDSDFLWRU�FRPELQDWLRQ�DFWV�DV�D�ORZ�SDVV�ILOWHU�WR�SURYLGH�DQRLVH�IUHH�VXSSO\�IRU�WKH�,5�PRGXOH��<RX�PLJKW�QHHG�WR�FKDQJH�WKHYDOXHV�RI�WKH�UHVLVWRU�DQG�FDSDFLWRU�DV�UHTXLUHG��7KH�/('�SDUW�RI�WKHFLUFXLW�LV�RSWLRQDO�DQG�VHUYHV�DV�DQ�LQGLFDWRU�IRU�WKH�SUHVHQFH�RI�DQLQFRPLQJ�,5�EHDP�
7KH�7LQ\&�IXQFWLRQ�¨LUFRGH��© LV�XVHG�WR�UHDG�DQ\�,5�FRGHV�GHWHFWHG�E\WKH�PRGXOH�
1RWH��7KH�GLDJUDP�VKRZQ�D�W\SLFDO�,5�PRGXOH�YLHZHG�IURP�LW©V�EDFN�
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/LTXLG�&U\VWDO�'LVSOD\ �/&'��0RGXOHV$Q /&'�LV�VXSHULRU�WR�/('�GLVSOD\V LQ�WHUPV RI�SRZHU�FRQVXPSWLRQ�DQG�WKH�DELOLW\�WR�GLVSOD\�WKH�IXOO�$6&,,FKDUDFWHU�VHW�RU�HYHQ�JUDSKLFV��7KH\�DUH�DYDLODEOH�LQ�D�UDQJH�RI�VL]HV��������RU���OLQHV ZLWK�����������RU���FKDUDFWHUV�SHU�OLQH�
/&'�PRGXOHV�DUH�VXSSOLHG�ZLWK DQ���ELW�SDUDOOHO�GDWD�LQWHUIDFH SOXV���FRQWURO�OLQHV�ZKLFK�UHTXLUHV D�ORW�RI0&8�,�2 SLQV�WR�PDNH�WKHP�ZRUN��7R�HDVH�WKH�WDVN DQG�UHGXFH�WKH�QXPEHU�RI�,�2�SLQV�UHTXLUHG��D�VHULDO�/&'FRQWUROOHU�ZDV�GHYHORSHG XVLQJ�MXVW�� FRQWURO�OLQHV�SOXV���SRZHU�VXSSO\�OLQHV��,W HQDEOHV�07�FKLSV�WR�VHQGFKDUDFWHUV�DQG�FRQWURO�IXQFWLRQV�WR�DQ�/&'�YHU\�HDVLO\�
7KH�IROORZLQJ�FLUFXLW�VKRZV�KRZ�WR�FRQQHFW�WKH�07�VHULDO�/&'�WR�DQ�07�FKLS��1RWH�WKDW�RQ�WKH�VHULDO�/&'PRGXOH�LW�LV�QHFHVVDU\�WR�FRQQHFW�SLQV���DQG����ODEHOOHG�¨07© RQ�WKH�ERDUG��WRJHWKHU��7KLV�VHOHFWV�WKH�07FRPPXQLFDWLRQ�SURWRFRO��$�GRFXPHQW�GHVFULELQJ�WKH�07�SURWRFRO�FDQ�EH�GRZQORDGHG�IURP�WKH�ZHEVLWH�

2I�FRXUVH�D�VWDQGDUG�/&'�PRGXOH�FDQ�EH�FRQQHFWHG�GLUHFWO\�WR�WKH�07�FKLS�EXW�\RX�ZLOO�QHHG�WR�ZULWH�DOO�WKHFRQWURO�IXQFWLRQV�\RXUVHOI�LH��LQLWLDOLVH�WKH�/&'��FOHDU�WKH�VFUHHQ��ZULWH�FKDUDFWHU��HWF��7KH�IROORZLQJ�FLUFXLWVKRZV�WKH�SLQ�FRQQHFWLRQV�UHTXLUHG�WR�GR�WKLV��7KH���.�WULPSRW�LV�QHHGHG�WR�SURYLGH�D�¨FRQWUDVW© DGMXVWPHQWIRU�WKH�/&'�

$Q\�,�2�SLQV�FDQ�EH�XVHG�IRU�WKH�/&'�FRQWURO�OLQHV�(��5�:�DQG�56��+RZHYHU�,�2�SLQV�����DUH�UHFRPPHQGHGIRU�WKH���ELW�GDWD�OLQHV�WR�WKH�/&'�EHFDXVH�WKH�7LQ\&�IXQFWLRQ�ZULWHE�� IXQFWLRQ�RXWSXWV�D�E\WH�WR�WKHVH�SLQV�7KLV�JUHDWO\�VLPSOLILHV�ZULWLQJ�GDWD�WR�WKH�/&'�PRGXOH��:LWKRXW�WKLV�IXQFWLRQ�WKH�XVHU�SURJUDP�ZRXOG�QHHG�WRRXWSXW�WKH�GDWD�E\WH�RQH�ELW�DW�D�WLPH�
5HIHU�WR�WKH�VDPSOH�¨OFG��SUJ© SURJUDP�RQ�KRZ�WKLV�VHWXS�ZRUNV�
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��VHJPHQW�/('�'LVSOD\V��VHJPHQW�/('�GLVSOD\V�KDYH�D�QXPEHU�RI�DGYDQWDJHV�RYHU�/&'�W\SHV��7KH\�DUH�PXFK�HDVLHU�WR�VHH�XQGHUEULJKW�OLJKWLQJ�FRQGLWLRQV��WKH\�KDYH�D�ZLGHU�YLHZLQJ�DQJOH�DQG�WKH\�DUH�DYDLODEOH�LQ�SK\VLFDOO\�ODUJHU�VL]HV�PDNLQJ�WKHP�HDVLHU�WR�UHDG�DW�ORQJHU�GLVWDQFHV��7KH\�DUH�DOVR�PRUH�UREXVW�WKDQ�WKH�/&'�W\SHV�DQG�DUHDYDLODEOH�LQ�D�QXPEHU�RI�GLIIHUHQW�FRORXUV�
$���VHJPHQW�GLVSOD\V�FRQVLVW�RI�HLJKW�LQGLYLGXDO�/('V�DUUDQJHG�VR�WKDWWKH\�FDQ�GLVSOD\�QXPEHUV�DQG�KH[DGHFLPDO�GLJLWV�IURP���)��(DFKVHJPHQW�LV�LGHQWLILHG�E\�D�OHWWHU�¨$��%��&��'��(��)��*© SOXV�¨'3© IRU�WKHGHFLPDO�SRLQW�
2QH�HQG�RI�DOO�WKH�/('V�DUH�FRQQHFWHG�WRJHWKHU�WR�SURYLGH�D�¨FRPPRQ©SRLQW��,I�DOO�WKH�SRVLWLYH�HQGV��DQRGHV��DUH�FRQQHFWHG�WRJHWKHU�LW�LV�FDOOHG¨FRPPRQ�DQRGH©��,I�DOO�WKH�PLQXV�HQGV��FDWKRGHV��DUH�FRQQHFWHGWRJHWKHU�LW�LV�FDOOHG�¨FRPPRQ�FDWKRGH©��7KH�FKRLFH�WR�XVH�FRPPRQDQRGH�RU�FRPPRQ�FDWKRGH�GHSHQGV�RQ�\RXU�SDUWLFXODU�FLUFXLW��7KH�07FKLSV�FDQ�¨VLQN© PRUH�FXUUHQW�WKDQ�WKH\�FDQ�¨VRXUFH© VR�FRPPRQ�FDWKRGHLV�PRUH�VXLWDEOH��,Q�WKLV�FDVH�D�ORZ�RQ�WKH�,�2�SLQ�ZLOO�WXUQ�WKH�VHJPHQW�RQDQG�D KLJK�ZLOO�WXUQ�LW�RII��7KH�¨FRPPRQ�DQRGH© SLQ�LV�FRQQHFWHG�WR����YROWV�
$�PDMRU�GLVDGYDQWDJH�RI�XVLQJ���VHJPHQW�GLVSOD\V�LV�WKDW�WKH\�UHTXLUH�ORWV�RI�,�2�SLQV�WR�GULYH�WKHP��(DFKGLVSOD\�GLJLW�UHTXLUHV�HLJKW�SLQV�WR�FRQWURO�LW��RQH�IRU�HDFK�VHJPHQW��)RU�D���GLJLW�GLVSOD\�WKDW�DGGV�XS�WR���,�2�SLQV�
2QH�FRPPRQ�PHWKRG�XVHG�WR�UHGXFH�SLQ�FRXQW�LV�WR�FRQQHFW�WKH�VHJPHQWV�SLQV�RI�HDFK�GLVSOD\�WRJHWKHU�7KH�¨FRPPRQ© SLQ�RI�HDFK�GLVSOD\�LV�FRQQHFWHG�VHSDUDWHO\�VR�WKDW�HDFK�GLJLW�FDQ�EH�FRQWUROOHG�LQGLYLGXDOO\�7KH�WHFKQLTXH�XVHG�WR�GLVSOD\�QXPEHUV�XVLQJ�WKLV�DUUDQJHPHQW�LV�FDOOHG�¨PXOWLSOH[LQJ©��ZKHUH�HDFK�GLJLW�LVRQO\�WXUQHG�RQ�IRU�D�VKRUW�SHULRG�RI�WLPH�LH��HDFK�GLJLW�LV�LV�VZLWFKHG�RQ�DQG�RII�UDSLGO\�LQ�VXFFHVVLRQ��7KHSHUVLVWHQFH�RI�WKH�KXPDQ�H\H�PDNHV�LW�DSSHDU�WKH�DOO�WKH�GLJLWV�DUH�RQ�DW�WKH�VDPH�WLPH�
7KH�IROORZLQJ�VFKHPDWLF�VKRZV�KRZ�WR�FRQQHFW�XS�D���GLJLW���VHJPHQW�GLVSOD\�WR�07�FKLSV��7KH�VDPSOHSURJUDP�¨�VHJ�SUJ© �IRXQG�LQ�WKH�7LQ\&�LQVWDOODWLRQ�IROGHU��GHPRQVWUDWHV�KRZ�WR�FRQWURO�WKHP�
7KH���[�����RKP�UHVLVWRUV�DUH�WKHUH�WR�SURWHFW�WKH�/('V��,I�WKH�SURJUDP�VWRSV�RU�¨KDQJV© IRU�VRPH�UHDVRQWKHQ�RQH�GLJLW�ZLOO�EH�SHUPDQHQWO\�RQ��7KH�UHVLVWRUV�ZLOO�OLPLW�WKH�FXUUHQW�WKURXJK�HDFK�/('�WR�D�VDIH�OHYHO�
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$QDORJ�WR�'LJLWDO�&RQYHUWHU �$'&�3RWHQWLRPHWHUV��/'5V��OLJKW�GHSHQGHQW�UHVLVWRUV��DQG�WKHUPLVWRUV DUH�GHYLFHV�ZKRVH�UHVLVWDQFH�FKDQJHVDFFRUGLQJ�WR�VRPH�H[WHUQDO�FRQGLWLRQ��7KHUPLVWRUV�DUH�XVHG�WR�PHDVXUH�WHPSHUDWXUH��/'5V�DUH�XVHG�WRPHDVXUH�OLJKW�OHYHOV��7KLV�FKDQJLQJ�UHVLVWDQFH�LV�XVHG�WR�SURGXFH�D�YDULDEOH�'&�YROWDJH�ZKLFK�LV�SURSRUWLRQDOWR�WKH�SDUDPHWHU�EHLQJ�PHDVXUHG�
7KH�FLUFXLW�DW�ULJKW�JLYHV�DQ�H[DPSOH�RI�KRZ�WR�FRQQHFW�XS�WKHVHGHYLFHV�VR�WKDW�WKH\�SURGXFH�D�YDU\LQJ�'&�RXWSXW�YROWDJH��7KHUHVLVWRU�FDQ�EH�LQ�WKH�UDQJH�IURP��.�WR����.�GHSHQGLQJ�RQ�WKH�W\SHRI�GHYLFH�XVHG��&KDQJH�LW�DV�UHTXLUHG�WR�JLYH�RSWLPDO�UHDGLQJV�
6LQFH�0&8V�DUH�GLJLWDO�LQ�QDWXUH��WKHVH�DQDORJ�UHDGLQJV�PXVW�EHFRQYHUWHG�LQWR�D�GLJLWDO�IRUP�WKDW�WKH�0&8�FDQ XQGHUVWDQG��$QDORJ�WR�GLJLWDO�FRQYHUWHUV��$'&V��DUH�XVHG�WR�IRU�WKLV�SXUSRVH�
7KH�$'&V�DYDLODEOH�LQ�VRPH�07�FKLSV�RIIHU����ELW�UHVROXWLRQ��PHDQLQJ�WKDW�WKH�LQSXW�'&�YROWDJH�LV�FRQYHUWHGLQWR�D�QXPEHU�UDQJLQJ�IURP���WR�������������7KH�$'&�GHWHUPLQHV�WKLV�QXPEHU�E\�FRPSDULQJ�WKH�LQSXW�YROWDJHDJDLQVW�D�UHIHUHQFH�YROWDJH����YROWV�LQ�WKLV�FDVH��7KH�IROORZLQJ�IRUPXOD�LV�XVHG�WR�GHWHUPLQH�WKH�LQSXW�YROWDJHEDVHG�RQ�WKH�$'&�RXWSXW�

ZKHUH�180�LV�WKH�QXPEHU�RXWSXW�E\�WKH�$'&�DQG�9UHI� ��9�
([DPSOH��,I�WKH�$'&�RXWSXW�LV�����WKHQ�9LQ� ��������YROWV
7KH�7LQ\&�IXQFWLRQ�UHDGDGF�� UHWXUQV�WKH�$'&�RXWSXW�QXPEHU��RQ�07�FKLSV�ZKHUH�DQ�$'&�LV�DYDLODEOH��
6HULDO�&RPPXQLFDWLRQ6HULDO�FRPPXQLFDWLRQV�LV�D�XQLYHUVDO�VWDQGDUG�IRU�WUDQVIHUULQJ�GDWD�IURP�RQH�0&8�RU�FRPSXWHU�WR�DQRWKHU��,IERWK�GHYLFHV�XVH�GLJLWDO�VLJQDOV��VXFK�DV�WZR�0&8V��WKHQ�WKH\�FDQ�EH�FRQQHFWHG�GLUHFWO\�ZLWKRXW�WKH�QHHG�IRUDQ\�YROWDJH�FRQYHUVLRQ�FLUFXLW�
+RZHYHU�PDQ\�GHYLFHV��LQFOXGLQJ�3&V��XVH�56����YROWDJH�OHYHOV�RQ�WKHLU�VHULDO�&20�SRUWV��56����XVHV�¤��9�WR�UHSUHVHQW�D�ORJLF�¨�© DQG����9�IRU�D�ORJLF�¨�©��,Q�WKLV�FDVH�DQ�56����YROWDJH�FRQYHUVLRQ�FLUFXLW�LVUHTXLUHG�WR�LQWHUIDFH�WKH�07�FKLS�VHULDO�SRUW�WR�WKH�3&�
7KH�PRVW�FRPPRQO\�XVHG FLUFXLW�LV�D�0$;����,&�ZLWK�IRXU VPDOO�FDSDFLWRUV�WR�DFW�DV�FKDUJH�SXPSV��$VLPSOHU�FLUFXLW XVLQJ MXVW�WZR WUDQVLVWRUV�LV�DOVR�VKRZQ��,W�XVHV�DQ HOHFWURO\WLF FDSDFLWRU�FRQQHFWHG�LQ�WKHUHYHUVH GLUHFWLRQ WR�DFW�DV�WKH�FKDUJH�SXPS��7KHUH�DUH�WZR�56����FKDQQHOV�LQ�D�VLQJOH�0$;��� FKLS EXW�RQHLV�XVHG��$Q�DOWHUQDWLYH�56����,&�LV�WKH�'6�����,W�KDV�MXVW�RQH 56��� FKDQQHO�EXW�FDQ�EH�GLIILFXOW�WR�JHW�
$Q\�JHQHUDO�SXUSRVH�313�DQG�131�WUDQVLVWRUV�FDQ�EH XVHG�IRU�WKH�WUDQVLVWRU�FLUFXLW�

[9UHI1809LQ ���� 
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6HULDO�((3520V07�FKLSV�SURYLGH�VSHFLILF�,�2�SLQV�IRU�LQWHUIDFLQJ�WR���&[��DQG���&�[�VHULDO�((3520V��7KH���&[�((3520�XVHV�D���ZLUH�SURWRFRO�WR�WUDQVIHU�GDWD�ZKHUHDV�WKH���&�[�((3520�XVHV�WKH���ZLUH�,�&�SURWRFRO�3OHDVH�UHIHU�WR�WKH�((3520�GDWDVKHHW�IRU�IXUWKHU�LQIRUPDWLRQ�
7KH�DGGUHVVLQJ�VFKHPH�LPSOHPHQWHG�LQ�07�FKLSV�LV�RQO\���ELWV�ORQJ��WKHUHIRUH�WKH�DGGUHVV�VSDFH�LV�LQ�WKHUDQJH�RI������������E\WHV���7KH�7LQ\&�IXQFWLRQV�¨UHDGP��© DQG�¨ZULWHP��© DUH�XVHG�IRU�UHDGLQJ�DQG�ZULWLQJ���ELW�GDWD�WR�WKH�((3520V�
1RWH��7KH���&[��((3520�FDQ�RSHUDWH�LQ�HLWKHU���ELW�RU����ELW�GDWD�PRGH��07�FKLSV�RQO\�VXSSRUW���ELW�PRGHVR�PDNH�VXUH�WKH�((3520�LV�FRQILJXUHG�FRUUHFWO\��25*�SLQ�FRQQHFWHG�WR�JURXQG��

5DGLR�&RQWURO�6HUYR 0RWRUV6HUYRV�DUH�HOHFWURQLFV�GHYLFHV�ZKLFK�FRQYHUW�HOHFWULFDO�VLJQDOV�LQWR�PHFKDQLFDO�PRYHPHQW��7KH\�DUH�RIWHQXVHG�DQG�IRXQG�LQ�UDGLR�FRQWUROOHG�FDUV�DQG�DLUSODQHV��,QVLGH�D�VHUYR�LV�D�SRWHQWLRPHWHU�FRQQHFWHG�WR�WKHPRWRU�VKDIW�WKDW�WXUQV�DV�WKH�PRWRU�WXUQV��7KH�RXWSXW�RI�WKH�SRWHQWLRPHWHU�DOORZV�WKH�LQWHUQDO�VHUYR�FLUFXLWU\�WRGHWHUPLQH�KRZ�IDU�WKH�PRWRU�KDV�WXUQHG��LWV�SRVLWLRQ��DQG�FRPSDUH�LW�DJDLQVW�DQ�LQFRPLQJ�VLJQDO�WHOOLQJ�LWZKHUH�LW�VKRXOG�EH�
$�W\SLFDO�VHUYR�KDV�WKUHH�ZLUHV��WZR�IRU�SRZHU�WR�WKH�PRWRU�DQG�FLUFXLWU\�DQG�WKH�RWKHU�IRU�WKH�LQFRPLQJFRQWURO�VLJQDO��7KH�FRQWURO�VLJQDO�LV�D�SRVLWLYH�SXOVH�ZKRVH�ZLGWK�YDULHV�EHWZHHQ�����PV�DQG�����PV�UHSHDWHG�DERXW�HYHU\���PV��7KH�SXOVH�ZLGWK GHWHUPLQHV�WKH�VHUYR©V�SRVLWLRQ��$�SXOVH�ZLGWK�RI����PV�PRYHVWKH�VHUYR�WR�LWV�FHQWUH�SRVLWLRQ�
1RUPDOO\�VHUYRV�WKH\�UHTXLUH�D�ODUJH�FXUUHQW��a�$��WR�SRZHU�WKHP�EXW�WKLV�FDQ�YDU\�GHSHQGLQJ�RQ�WKH�VHUYR�3RZHU LV�RIWHQ�VXSSOLHG�IURP�UHFKDUJHDEOH�EDWWHULHV�
7KH�7LQ\&�VHUYR�� IXQFWLRQ�LV�XVHG�WR�VHQG�FRQWURO�VLJQDOV�WR�VHUYRV��7KH�VHUYR�� IXQFWLRQ�LV�DEOH�WR�FRQWUROLQGLYLGXDO�RU PXOWLSOH�VHUYRV� 6HH�WKH�H[DPSOH�SURJUDPV�IRU�D�GHPRQVWUDWLRQ�RQ�KRZ�WR�GR�WKLV�
&RQWUROOLQJ�'&�DQG�6WHSSHU�0RWRUV%RWK�'& DQG�VWHSSHU�PRWRUV�FDQ�EH�LQWHUIDFHG ZLWK�07�FKLSV��6WHSSHU PRWRUV�DUH�XVHG�WR�FRQWURO�WKHPRYHPHQWV�RI�SULQWHUV��IORSS\�GLVNV�DQG�KDUG�GLVNV��6WHSSHU�PRWRUV�PRYH�LQ�¨VWHSV© ZKHUH�HDFK�¨VWHS©UHSUHVHQWV D GHJUHH�RI DQJXODU PRYHPHQW� )RU�H[DPSOH��D����VWHS�VWHSSHU�PRWRU�PRYHV���GHJUHHV�SHU�VWHS�D�����VWHS�PRWRU�PRYHV�����GHJUHHV�SHU�VWHS�
6WHSSHU�PRWRUV�FRPH�LQ�WZR W\SHV��XQLSRODU�DQG�ELSRODU��GHSHQGLQJ�RQ WKH�PHWKRG�XVH�WR�FRQWURO�WKHP� %RWKW\SHV�KDYH�WZR�FRLOV�WR�PDNH�WKHP�VWHS��,Q�XQLSRODU�PRWRUV�WKH�FRLOV�DUH�FHQWUH�WDSSHG�JLYLQJ�D�WRWDO�RI�IRXUFRLOV��7KH�FHQWUH�WDSV�DUH�WLHG�WRJHWKHU�DQG�FRQQHFWHG�WR�D�9��YROWDJH��7KH�PRWRU�LV�VWHSSHG�E\�HQHUJLVLQJDQ\�WZR�FRLOV�LQ�VHTXHQFH��%LSRODU�PRWRUV�KDYH�MXVW�WZR�FRLOV�DQG�DUH�VWHSSHG�E\�UHYHUVLQJ�WKH�YROWDJHSRODULW\�RQ�HDFK�FRLO�LQ�VHTXHQFH�
6LQFH�PRWRUV�DUH�PDJQHWLF�LQ�QDWXUH��D�EDFN�(0)�VXSSUHVVLRQ�GLRGH�LV�QHHGHG�IRU�HDFK�FRLO�LQ�WKH�PRWRU�7KH�WUDQVLVWRU�RU�026)(7�FLUFXLWV VKRZQ�SUHYLRXVO\ FDQ�EH�XVHG�WR�FRQWURO '&�PRWRUV� +RZHYHU�WKHGUDZEDFN�ZLWK WKLV�PHWKRG�LV�WKDW�WKH�PRWRU�RQO\�WXUQV�LQ�RQH�GLUHFWLRQ��,Q�RUGHU�WR�FRQWURO�D�PRWRU�WR�VSLQ�LQERWK�GLUHFWLRQV �RU�IRU�FRQWUROOLQJ�ELSRODU�VWHSSHUV� D�FLUFXLW�FDOOHG�WKH�+�EULGJH�LV�XVHG� 7KH�+�EULGJH�DOORZVWKH�YROWDJH�SRODULW\�DFURVV�D�'&�PRWRU�WR�EH�UHYHUVHG�



0LFURWHFK 07�&KLSV�+DUGZDUH�5HIHUHQFH

ZZZ�PFX�KN 3DJH��� RI���

0DQ\�+�EULGJH�PRWRU�FRQWUROOHU�,&V��VXFK�DV�WKH�/���'��/����DQG�/0'������ PDNH�WKH�WDVN�RI FRQWUROOLQJ'&�PRWRUV PXFK�HDVLHU��7KH�/���' LV�XVHG�RQ�WKH�0LFUR%RDUG��,W KDV�EXLOW�LQ�VXSSUHVVLRQ�GLRGHV�DQG�LV�WKHPRVW�SRSXODU�PRWRU�FRQWUROOHU�DYDLODEOH�

,Q�ERWK�WKH�DERYH�FLUFXLWV�WKH�PRWRUV�FRXOG�EH�LQGLYLGXDO�'&�PRWRUV�RU�WKH�FRLOV�RI�D�ELSRODU�VWHSSHU�PRWRU�7KHUHIRUH�HDFK�FLUFXLW�FDQ�FRQWURO�HLWKHU�WZR�'&�PRWRUV�RU�D�VLQJOH�ELSRODU�VWHSSHU�PRWRU�
'&�DQG�VWHSSHU�PRWRUV�FDQ�DOVR�EH�FRQWUROOHG�XVLQJ�WKH�07�0RWRU�&RQWUROOHU�ERDUG��7KH�07�0RWRU�&RQWUROOHUXVHV�D���ZLUH�LQWHUIDFH�DQG�SURWRFRO�VLPLODU�WR�WKH�VHULDO�/&'�FRQWUROOHU�WR�FRQWURO�'&�DQG�VWHSSHU�PRWRUV�+RZHYHU�LW�FDQQRW�EH�XVHG�RQ�WKH���ZLUH�¨/&'© LQWHUIDFH�GHVFULEHG�HDUOLHU�¤ LW�ZLOO�QRW�ZRUN��$�GRFXPHQWGHVFULELQJ�WKH�07�SURWRFRO�FDQ�EH�GRZQORDGHG�IURP�WKH�ZHEVLWH�
$�VDPSOH�SURJUDP�¨PFWUO�SUJ© LV�JLYHQ�VKRZLQJ�KRZ�WR�FRPPXQLFDWH�ZLWK�WKLV�ERDUG�
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