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(QJOLVK�YHUVLRQ

)LEUH�RSWLF�LQWHUFRQQHFWLQJ�GHYLFHV�DQG�SDVVLYH�
FRPSRQHQWV�¦�%DVLF�WHVW�DQG�PHDVXUHPHQW�SURFHGXUHV�¦�
3DUW������([DPLQDWLRQV�DQG�PHDVXUHPHQWV�¦�5HWXUQ�ORVV

�LQFOXGHV�DPHQGPHQWV�$�������DQG�$��������
�,(&������������������$���������$�������

'LVSRVLWLIV�GªLQWHUFRQQH[LRQ�HW�FRPSRVDQWV�
SDVVLIV�j�ILEUHV�RSWLTXHV�¦�0pWKRGHV�
IRQGDPHQWDOHV�GªHVVDLV�HW�GH�PHVXUHV�¦
3DUWLH������([DPHQV�HW�PHVXUHV�¦�
3XLVVDQFH�UpIOpFKLH�
�LQFOXW�OHV�DPHQGHPHQWV�$�������HW�$��������
�&(,������������������$���������$�������

/LFKWZHOOHQOHLWHU�9HUELQGXQJVHOHPHQWH�XQG�
SDVVLYH�%DXWHLOH�¦�*UXQGOHJHQGH�3U�I��XQG�
0H�YHUIDKUHQ�¦�7HLO������8QWHUVXFKXQJHQ�XQG�
0HVVXQJHQ�¦�5�FNIOX�GlPSIXQJ�
�HQWKlOW�bQGHUXQJHQ�$�������XQG�$��������
�,(&������������������$���������$�������

7KLV� (XURSHDQ� 6WDQGDUG� ZDV� DSSURYHG� E\� &(1(/(&� RQ� �����������
DPHQGPHQW�$��ZDV�DSSURYHG�E\�&(1(/(&�RQ������������DQG�DPHQGPHQW�$�
ZDV�DSSURYHG�E\�&(1(/(&�RQ�������������&(1(/(&�PHPEHUV�DUH�ERXQG�WR
FRPSO\� ZLWK� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV� ZKLFK� VWLSXODWH� WKH
FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ�6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG
ZLWKRXW�DQ\�DOWHUDWLRQ�
8S�WR�GDWH� OLVWV� DQG� ELEOLRJUDSKLFDO� UHIHUHQFHV� FRQFHUQLQJ� VXFK� QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\
&(1(/(&�PHPEHU�
7KLV� (XURSHDQ� 6WDQGDUG� H[LVWV� LQ� WKUHH� RIILFLDO� YHUVLRQV� �(QJOLVK�� )UHQFK�
*HUPDQ��� $� YHUVLRQ� LQ� DQ\� RWKHU� ODQJXDJH� PDGH� E\� WUDQVODWLRQ� XQGHU� WKH
UHVSRQVLELOLW\�RI�D�&(1(/(&�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH
&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO�YHUVLRQV�
&(1(/(&�PHPEHUV�DUH�WKH�QDWLRQDO�HOHFWURWHFKQLFDO�FRPPLWWHHV�RI�$XVWULD�
%HOJLXP��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\�
/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG
8QLWHG .LQJGRP�

&(1(/(&

(XURSHDQ�&RPPLWWHH�IRU�(OHFWURWHFKQLFDO�6WDQGDUGL]DWLRQ
&RPLWp�(XURSpHQ�GH�1RUPDOLVDWLRQ�(OHFWURWHFKQLTXH
(XURSlLVFKHV�.RPLWHH�I�U�(OHNWURWHFKQLVFKH�1RUPXQJ

&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW�����%������%UXVVHOV

�������&(1(/(&�$OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG�ZRUOGZLGH�IRU�
&(1(/(&�PHPEHUV� 5HI��1R��(1������������������$���������$�������(
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7KH�WH[W�RI�GRFXPHQW���%������)',6��IXWXUH�
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¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
(1�KDV�WR�EH�LPSOHPHQWHG�
DW�QDWLRQDO�OHYHO�E\�
SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�
QDWLRQDO�VWDQGDUG�RU�E\�
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¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
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��*HQHUDO

����6FRSH�DQG�REMHFW

7KLV�SDUW�RI�,(& ������SUHVHQWV�SURFHGXUHV�IRU�WKH�PHDVXUHPHQW�RI�WKH�UHWXUQ�ORVV�RI�D�ILEUH�RSWLF�GHYLFH�
XQGHU�WHVW�'87��5HWXUQ�ORVV��DV�XVHG�LQ�WKLV�VWDQGDUG��LV�WKH�UDWLR�RI�WKH�SRZHU�LQFLGHQW�RQ��RU�HQWHULQJ�WKH�
'87��WR�WKH�WRWDO�SRZHU�UHIOHFWHG�E\�WKH�'87��H[SUHVVHG�LQ�GHFLEHOV�
5HWXUQ�ORVV�LV�D�SRVLWLYH�QXPEHU�
!7KH�SXUSRVH�RI�WKLV�SURFHGXUH�LV�WR�PHDVXUH�UHIOHFWLRQ�SURILOHV�RI�VLQJOH�PRGH�RSWLFDO�GHYLFHV�ZLWK�D�
PLFURPHWHU�VSDWLDO�UHVROXWLRQ�DQG�D�KLJK�G\QDPLF�UDQJH�E\�XVLQJ�RSWLFDO�ORZ�FRKHUHQFH�LQWHUIHUHQFH�"
#7KH�SXUSRVH�RI�WKLV�SURFHGXUH�LV�WR�PHDVXUH�WKH�UHWXUQ�ORVV�RI�VLQJOH�RSWLFDO�GHYLFHV�ZLWK�D�VSDWLDO�
UHVROXWLRQ�LQ�WKH�FHQWLPHWUH�UDQJH�DQG�KLJK�G\QDPLF�UDQJH�E\�XVLQJ�DQ�RSWLFDO�IUHTXHQF\�GRPDLQ�
UHIOHFWRPHWHU�$

����1RUPDWLYH�UHIHUHQFH
7KH�IROORZLQJ�QRUPDWLYH�GRFXPHQW�FRQWDLQV�SURYLVLRQV�ZKLFK��WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�
SURYLVLRQV�RI�WKLV�SDUW�RI�,(& �������$W�WKH�WLPH�RI�SXEOLFDWLRQ��WKH�HGLWLRQ�LQGLFDWHG�ZDV�YDOLG��$OO�
QRUPDWLYH�GRFXPHQWV�DUH�VXEMHFW�WR�UHYLVLRQ��DQG�SDUWLHV�WR�DJUHHPHQWV�EDVHG�RQ�WKLV�SDUW�RI�,(& ������
DUH�HQFRXUDJHG�WR�LQYHVWLJDWH�WKH�SRVVLELOLW\�RI�DSSO\LQJ�WKH�PRVW�UHFHQW�HGLWLRQ�RI�WKH�QRUPDWLYH�GRFXPHQW�
LQGLFDWHG�EHORZ��0HPEHUV�RI�,(&�DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�
,(&���������������)LEUH�RSWLF�LQWHUFRQQHFWLQJ�GHYLFHV�DQG�SDVVLYH�FRPSRQHQWV�¦�%DVLF�WHVW�DQG�
PHDVXUHPHQW�SURFHGXUHV�¦�3DUW����*HQHUDO�DQG�JXLGDQFH��

��*HQHUDO�GHVFULSWLRQ
7ZR�PHWKRGV�ZLOO�EH�SUHVHQWHG�IRU�PHDVXULQJ�RSWLFDO�UHWXUQ�ORVV�
D��PHDVXUHPHQW�ZLWK�D�EUDQFKLQJ�GHYLFH��%'��
E��PHDVXUHPHQW�ZLWK�DQ�RSWLFDO�WLPH�GRPDLQ�UHIOHFWRPHWHU��27'5��

0HDVXUHPHQW�ZLWK�D�%'�LV�WKH�UHIHUHQFH�PHWKRG�
!7KLV�DGGLWLRQDO�SURFHGXUH�GHVFULEHV�WKH�PHDVXUHPHQW�RI�UHIOHFWLRQ�SURILOHV�RI�VLQJOH�PRGH�RSWLFDO�
GHYLFHV�ZLWK�D�VSDWLDO�UHVROXWLRQ�RI�OHVV�WKDQ�� PP�DQG�D�G\QDPLF�UDQJH�JUHDWHU�WKDQ����G%��7KH�UHIOHFWLRQ�
SURILOH�LV�GHILQHG�DV�D�GLVWULEXWLRQ�RI�UHIOHFWLRQV�DW�LQGLYLGXDO�HQGIDFHV�DQG�RU�FRQQHFWHG�SRLQWV�LQ�VLQJOH�
PRGH�RSWLFDO�GHYLFHV��:KHQ�WKH�UHIOHFWLRQ�DW�D�SDUWLFXODU�SRLQW�LV�¥5��G%���WKH�UHWXUQ�ORVV�DW�WKLV�SRLQW�LV�
JLYHQ�E\�5��G%���7KLV�SURFHGXUH�PHDVXUHV�WKH�UHIOHFWLRQ�DW�D�SRLQW�E\�GHWHFWLQJ�WKH�SRZHU�RI�D�EHDW�VLJQDO�
SURGXFHG�E\�RSWLFDO�LQWHUIHUHQFH�EHWZHHQ�WKH�UHIOHFWHG�OLJKW�DQG�WKH�UHIHUHQFH�OLJKW��:KHQ�D�FRPSRQHQW�
ZLWK�GLVSHUVHG�UHIOHFWLRQV�LV�DQDO\VHG��HDFK�UHIOHFWLRQ�FDQ�EH�LGHQWLILHG�DQG�ORFDWHG��SURYLGHG�WKHLU�
VHSDUDWLRQ�LV�JUHDWHU�WKDQ�WKH�VSDWLDO�UHVROXWLRQ�RI�WKH�PHDVXUHPHQW�V\VWHP��7KLV�PHWKRG�LV�FDOOHG�RSWLFDO�
ORZ�FRKHUHQFH�UHIOHFWRPHWU\��2/&5��"
#7KLV�DGGLWLRQDO�SURFHGXUH�GHVFULEHV�WKH�PHDVXUHPHQW�RI�WKH�UHWXUQ�ORVV�RI�D�VLQJOH�PRGH�RSWLFDO�GHYLFH�
ZLWK�DQ�RSWLFDO�IUHTXHQF\�GRPDLQ�UHIOHFWRPHWHU��2)'5�
2QH�RI�WKH�SULPH�EHQHILWV�RI�WKLV�WHFKQLTXH�LV�WKH�DELOLW\�WR�UHVROYH�VSDWLDOO\�WKH�GHVLUHG�UHIOHFWLRQ�IURP�
XQGHVLUHG�RQHV��VXFK�DV�WKRVH�RI�DOO�WKH�FRQQHFWRUV�RU�XQWHUPLQDWHG�SRUWV�RQ�WKH�'87��ZLWKRXW�DQ\�GHDG�
]RQH��0RUHRYHU��WKH�2)'5�PHWKRG�LV�KLJKO\�UHOLDEOH�DQG�WKH�DSSDUDWXV�FDQ�EH�FRPSDFW�VR�DV�WR�EH�
PDLQWHQDQFH�IUHH���,Q�$QQH[�%�D�FRPSDULVRQ�RI�UHWXUQ�ORVV�GHWHFWDEOH�E\�IRXU�GLIIHUHQW�PHWKRGV�LV�
UHSRUWHG��
7KH�PHDVXUHPHQW�FRQFHSW�RI�WKH�2)'5�WHFKQLTXH�FDQ�EH�GHVFULEHG�DV�IROORZV��7KH�LQWHQVLW\�PRGXODWHG�
VLJQDO�IURP�WKH�OLJKWZDYH�VRXUFH�LV�WUDQVPLWWHG�WKURXJK�WKH�RSWLFDO�PHGLXP��WKH�'87�EHLQJ�PRVW�
FRPPRQO\�PDGH�RU�FRQQHFWHG�E\�RSWLFDO�ILEUHV��DOWKRXJK�LW�FRXOG�EH�DQ�RSHQ�EHDP�HQYLURQPHQW��7KH�RSWLFDO�
VLJQDO�LQFLGHQW�XSRQ�WKH�'87�LV�RI�WKH�IRUP�
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(1 ��������������

� ��%6,��������

7KH�'87�DFWV�RQ�WKH�DPSOLWXGH�RI�ERWK�WKH�PRGXODWLRQ�HQYHORSH�DQG�WKH�FDUULHU�VLJQDO�LGHQWLFDOO\�DQG�
GHOD\V�ERWK�VLJQDOV�E\�WKH�VDPH�DPRXQWV��\LHOGLQJ�WKH�IROORZLQJ�UHODWLRQVKLSV�IRU�WKH�'87�RXWSXW�

7KH�LQIOXHQFH�RI�WKH�'87�LV�GHWHUPLQHG�E\�PHDVXULQJ�WKH�PRGXODWLRQ�HQYHORSH�$

��$SSDUDWXV�DQG�V\PEROV
����'HYLFH�XQGHU�WHVW�'87

7KH�WZR�RSWLFDO�SRUWV�RI�WKH�'87�PD\�EH�WHUPLQDWHG�ZLWK�SLJWDLOV��RU�ZLWK�FRQQHFWRUV��5HIHUHQFH�SOXJV�ZLWK�
SLJWDLOV�DQG��DV�UHTXLUHG��UHIHUHQFH�DGDSWRUV�DUH�WR�EH�DGGHG�WR�WKRVH�SRUWV�ZLWK�FRQQHFWRU�WHUPLQDWLRQV�VR�
DV�WR�IRUP�FRPSOHWH�FRQQHFWRU�DVVHPEOLHV�ZLWK�SLJWDLOV��$OO�XQXVHG�SRUWV�VKDOO�EH�WHUPLQDWHG�DV�VWDWHG�
LQ ������

����0HDVXUHPHQWV�ZLWK�D�EUDQFKLQJ�GHYLFH

7KH�IROORZLQJ�LV�D�OLVW�RI�WKH�DSSDUDWXV�DQG�FRPSRQHQWV�XVHG�LQ�WKH�PHDVXUHPHQW�RI�UHWXUQ�ORVV�XVLQJ�D�
EUDQFKLQJ�GHYLFH�

������%UDQFKLQJ�GHYLFH�%'

7KH�VSOLWWLQJ�UDWLR�RI�WKH�%'�VKDOO�EH�VWDEOH��,W�VKDOO�DOVR�EH�LQVHQVLWLYH�WR�SRODUL]DWLRQ��7KH�GLUHFWLYLW\�
VKRXOG�EH�DW�OHDVW����G%�KLJKHU�WKDQ�WKH�PD[LPXP�UHWXUQ�ORVV�WR�EH�PHDVXUHG�

������'HWHFWRU�'���'���DQG�'�

7KH�GHWHFWRU�FRQVLVWV�RI�DQ�RSWLFDO�GHWHFWRU��WKH�DVVRFLDWHG�HOHFWURQLFV��DQG�D�PHDQV�RI�FRQQHFWLQJ�WR�DQ�RSWLF�
ILEUH��7KH�RSWLFDO�FRQQHFWLRQ�PD\�EH�D�UHFHSWDFOH�IRU�DQ�RSWLFDO�FRQQHFWRU��D�ILEUH�SLJWDLO�RU�D�EDUH�ILEUH�
DGDSWHU�
7KH�GHWHFWRU�LV�OLQHDU��6LQFH�DOO�RI�WKH�PHDVXUHPHQWV�DUH�GLIIHUHQWLDO��KRZHYHU��LW�LV�QRW�QHFHVVDU\�WKDW�WKH�
FDOLEUDWLRQ�EH�DEVROXWH��$WWHQWLRQ�VKRXOG�EH�WDNHQ�WR�VXSSUHVV�WKH�UHIOHFWHG�SRZHU�IURP�WKH�GHWHFWRU�'��
GXULQJ�WKH�PHDVXUHPHQW�
:KHUH�GXULQJ�WKH�VHTXHQFH�RI�PHDVXUHPHQWV��D�GHWHFWRU�LV�GLVFRQQHFWHG�DQG�UHFRQQHFWHG��WKH�FRXSOLQJ�
HIILFLHQF\�IRU�WKH�WZR�PHDVXUHPHQWV�VKDOO�EH�PDLQWDLQHG�
7KH�IROORZLQJ�FKDUDFWHULVWLFV�VKDOO�EH�VSHFLILHG�LQ�WKH�GHWDLO�VSHFLILFDWLRQ�
¦�PD[LPXP�VHQVLWLYLW\�DW�WKH�ZDYHOHQJWK�RI�WKH�VRXUFH�
¦�OLQHDULW\�
¦�VWDELOLW\�
¦�W\SH�RI�RSWLFDO�FRQQHFWLRQ�

������6RXUFH�6��DQG�6�
7KH�VRXUFH�FRQVLVWV�RI�DQ�RSWLFDO�HPLWWHU��DVVRFLDWHG�GULYH�HOHFWURQLFV��DQ�H[FLWDWLRQ�XQLW��DQG�D�ILEUH�
FRQQHFWRU�RU�ILEUH�SLJWDLO��$�VHFRQG�VRXUFH�6��PD\�EH�XVHG�IRU�FDOLEUDWLRQ��DV�LOOXVWUDWHG�LQ )LJXUH����:KHUH�
D�VHFRQG�VRXUFH�LV�XVHG��WKH�FHQWUDO�ZDYHOHQJWK�DQG�VSHFWUDO�ZLGWK�RI�6��VKDOO�EH�WKH�VDPH�DV�6��
8QOHVV�RWKHUZLVH�VSHFLILHG�WKH�ODXQFK�FRQGLWLRQV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�$QQH[ %�RI�,(& ��������
7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�WR�EH�VSHFLILHG�LQ�WKH�GHWDLO�VSHFLILFDWLRQ�
¦�SRZHU�RXWSXW�
¦�SRZHU�VWDELOLW\�
¦�FHQWUDO�ZDYHOHQJWK�
¦�VSHFWUDO�ZLGWK�
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