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7KLV�5HFRPPHQGDWLRQ�FRYHUV�3K\VLFDO�/D\HU�FKDUDFWHULVWLFV�IRU�WUDQVSRUWLQJ�$70�FHOOV�DW�QRPLQDO
ELW�UDWHV�RI���������DQG���������NELW�V�RYHU�FRD[LDO�FDEOH�DQG�RSWLFDO�ILEHU�LQWHUIDFHV�DW�WKH�7%�DQG
6%�UHIHUHQFH�SRLQWV�RI� WKH�%�,6'1�8VHU�1HWZRUN� �81,���7KH�PD[LPXP�GLVWDQFH� LV�DSSUR[LPDWHO\
��NP�IRU�RSWLFDO�ILEHU�DQG�DSSUR[LPDWHO\�����P�IRU�FRD[LDO�FDEOH�

7KLV� 5HFRPPHQGDWLRQ� LV� SDUW� RI� WKH� ,�����6HULHV� 5HFRPPHQGDWLRQV�� DQG� LQFOXGHV� UHIHUHQFHV� WR
5HFRPPHQGDWLRQ�,�������RQ�JHQHUDO�FKDUDFWHULVWLFV�

6RXUFH

,78�7� 5HFRPPHQGDWLRQ� ,������� ZDV� SUHSDUHG� E\� ,78�7� 6WXG\� *URXS� ��� ������������ DQG� ZDV
DSSURYHG�XQGHU�WKH�:76&�5HVROXWLRQ�1R����SURFHGXUH�RQ�WKH���WK�RI�$XJXVW������
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,78� �,QWHUQDWLRQDO� 7HOHFRPPXQLFDWLRQ� 8QLRQ�� LV� WKH� 8QLWHG� 1DWLRQV� 6SHFLDOL]HG� $JHQF\� LQ� WKH� ILHOG� RI
WHOHFRPPXQLFDWLRQV��7KH� ,78�7HOHFRPPXQLFDWLRQ�6WDQGDUGL]DWLRQ�6HFWRU� �,78�7�� LV� D� SHUPDQHQW� RUJDQ� RI
WKH� ,78�� 7KH� ,78�7� LV� UHVSRQVLEOH� IRU� VWXG\LQJ� WHFKQLFDO�� RSHUDWLQJ� DQG� WDULII� TXHVWLRQV� DQG� LVVXLQJ
5HFRPPHQGDWLRQV�RQ�WKHP�ZLWK�D�YLHZ�WR�VWDQGDUGL]LQJ�WHOHFRPPXQLFDWLRQV�RQ�D�ZRUOGZLGH�EDVLV�

7KH� :RUOG� 7HOHFRPPXQLFDWLRQ� 6WDQGDUGL]DWLRQ� &RQIHUHQFH� �:76&��� ZKLFK� PHHWV� HYHU\� IRXU� \HDUV�
HVWDEOLVKHV�WKH�WRSLFV�IRU�VWXG\�E\�WKH�,78�7�6WXG\�*URXSV�ZKLFK��LQ�WKHLU�WXUQ��SURGXFH�5HFRPPHQGDWLRQV
RQ�WKHVH�WRSLFV�

7KH�DSSURYDO�RI�5HFRPPHQGDWLRQV�E\�WKH�0HPEHUV�RI�WKH�,78�7�LV�FRYHUHG�E\�WKH�SURFHGXUH�ODLG�GRZQ�LQ
:76&�5HVROXWLRQ�1R����

,Q� VRPH� DUHDV� RI� LQIRUPDWLRQ� WHFKQRORJ\� ZKLFK� IDOO� ZLWKLQ� ,78�7¶V� SXUYLHZ�� WKH� QHFHVVDU\� VWDQGDUGV� DUH
SUHSDUHG�RQ�D�FROODERUDWLYH�EDVLV�ZLWK�,62�DQG�,(&�

127(

,Q� WKLV� 5HFRPPHQGDWLRQ�� WKH� H[SUHVVLRQ� �$GPLQLVWUDWLRQ�� LV� XVHG� IRU� FRQFLVHQHVV� WR� LQGLFDWH� ERWK� D
WHOHFRPPXQLFDWLRQ�DGPLQLVWUDWLRQ�DQG�D�UHFRJQL]HG�RSHUDWLQJ�DJHQF\�

,17(//(&78$/�3523(57<�5,*+76

7KH�,78�GUDZV�DWWHQWLRQ�WR�WKH�SRVVLELOLW\�WKDW�WKH�SUDFWLFH�RU�LPSOHPHQWDWLRQ�RI�WKLV�5HFRPPHQGDWLRQ�PD\
LQYROYH�WKH�XVH�RI�D�FODLPHG�,QWHOOHFWXDO�3URSHUW\�5LJKW��7KH�,78�WDNHV�QR�SRVLWLRQ�FRQFHUQLQJ�WKH�HYLGHQFH�
YDOLGLW\�RU�DSSOLFDELOLW\�RI�FODLPHG�,QWHOOHFWXDO�3URSHUW\�5LJKWV��ZKHWKHU�DVVHUWHG�E\�,78�PHPEHUV�RU�RWKHUV
RXWVLGH�RI�WKH�5HFRPPHQGDWLRQ�GHYHORSPHQW�SURFHVV�

$V� RI� WKH� GDWH� RI� DSSURYDO� RI� WKLV� 5HFRPPHQGDWLRQ�� WKH� ,78� KDG�KDG� QRW� UHFHLYHG� QRWLFH� RI� LQWHOOHFWXDO
SURSHUW\�� SURWHFWHG� E\� SDWHQWV�� ZKLFK� PD\� EH� UHTXLUHG� WR� LPSOHPHQW� WKLV� 5HFRPPHQGDWLRQ�� +RZHYHU�
LPSOHPHQWRUV�DUH�FDXWLRQHG�WKDW�WKLV�PD\�QRW�UHSUHVHQW�WKH�ODWHVW�LQIRUPDWLRQ�DQG�DUH�WKHUHIRUH�VWURQJO\�XUJHG
WR�FRQVXOW�WKH�76%�SDWHQW�GDWDEDVH�

��,78������

$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG�RU�XWLOL]HG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV�
HOHFWURQLF�RU�PHFKDQLFDO��LQFOXGLQJ�SKRWRFRS\LQJ�DQG�PLFURILOP��ZLWKRXW�SHUPLVVLRQ�LQ�ZULWLQJ�IURP�WKH�,78�
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� ,QWURGXFWLRQ

��� 6FRSH

7KLV�5HFRPPHQGDWLRQ�FRYHUV�3K\VLFDO�/D\HU�FKDUDFWHULVWLFV�IRU�WUDQVSRUWLQJ�$70�FHOOV�DW�QRPLQDO
ELW�UDWHV�RI���������DQG���������NELW�V�RYHU�FRD[LDO�FDEOH�DQG�RSWLFDO�ILEHU�LQWHUIDFHV�DW�WKH�7%�DQG
6%� UHIHUHQFH� SRLQWV� RI� WKH� %�,6'1� 8VHU�1HWZRUN� ,QWHUIDFH� �81,��� 7KH� PD[LPXP� GLVWDQFH� LV
DSSUR[LPDWHO\���NP�IRU�RSWLFDO�ILEHU�DQG�DSSUR[LPDWHO\�����P�IRU�FRD[LDO�FDEOH��7KH�VHOHFWLRQ�RI�WKH
SK\VLFDO�PHGLXP�IRU�WKH� LQWHUIDFHV�DW� WKH�6%�DQG�7%�UHIHUHQFH�SRLQWV�VKRXOG�WDNH�LQWR�DFFRXQW� WKDW
RSWLFDO�ILEHU�LV�DJUHHG�DV�WKH�SUHIHUUHG�PHGLXP�WR�EH�XVHG�WR�FDEOH�FXVWRPHU�HTXLSPHQW�

)XQFWLRQDOLW\� LV� SUHVHQWHG� LQ� WHUPV� RI� SK\VLFDO� PHGLD� GHSHQGHQW� DQG� WUDQVPLVVLRQ� FRQYHUJHQFH
VXEOD\HUV��DQG�ERWK�6'+�EDVHG�DQG�FHOO�EDVHG�IRUPDWV�DUH�LQFOXGHG�

7KH�JRDO�LV�WR�KDYH�PD[LPXP�FRPPRQDOLW\�EHWZHHQ�3K\VLFDO�/D\HU�IXQFWLRQV�DW�WKH�81,�GHVFULEHG
LQ� WKH� ,�����6HULHV� 5HFRPPHQGDWLRQV� DQG� DQ\� IXQFWLRQV� ZKLFK� PD\� EH� GHILQHG� LQ� IXWXUH� DW� WKH
1HWZRUN�1RGH�,QWHUIDFH��11,���,PSOHPHQWDWLRQV�VKRXOG�DOORZ�WHUPLQDO�LQWHUFKDQJHDELOLW\�

��� %DFNJURXQG

7KLV�5HFRPPHQGDWLRQ�ZDV�SUHYLRXVO\�FRQWDLQHG�LQ�5HFRPPHQGDWLRQ�,������DV�SXEOLVKHG�LQ�0DUFK
������� DORQJ� ZLWK� PDWHULDO� QRZ� SXEOLVKHG� DV� 5HFRPPHQGDWLRQ� ,�������� 5HFRPPHQGDWLRQ� ,������
FRQWDLQV�WKRVH�JHQHUDO�FKDUDFWHULVWLFV�ZKLFK�DUH�UHOHYDQW�WR�DOO�%�,6'1�WUDQVPLVVLRQ�V\VWHPV�DW�WKH
81,�

7KLV�5HFRPPHQGDWLRQ�FRQWDLQV�RQO\� WKRVH�FKDUDFWHULVWLFV� WKDW�DUH�VSHFLILF� WR� WUDQVPLVVLRQ�V\VWHPV
RSHUDWLQJ�DW���������NELW�V�DQG���������NELW�V��,QIRUPDWLRQ�RQ�RWKHU�ELW�UDWHV�FDQ�EH�IRXQG�LQ�RWKHU
5HFRPPHQGDWLRQV�RI�WKH�,�����6HULHV�

� 5HIHUHQFH�FRQILJXUDWLRQ

5HIHU�WR�5HFRPPHQGDWLRQ�,�������

� &KDUDFWHULVWLFV�RI�WKH�SK\VLFDO�PHGLD�GHSHQGHQW�VXEOD\HU

7KHVH�FKDUDFWHULVWLFV�DSSO\�WR�LQWHUIDFHV�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV�

��� 3K\VLFDO�PHGLXP�FKDUDFWHULVWLFV�RI�WKH�81,�DW���������NELW�V

����� %LW�UDWH�DQG�LQWHUIDFH�V\PPHWU\

7KH�ELW�UDWH�RI�WKH�LQWHUIDFH�LV���������NELW�V��7KH�LQWHUIDFH�LV�V\PPHWULF��L�H��LW�KDV�WKH�VDPH�ELW�UDWH
LQ�ERWK� WUDQVPLVVLRQ�GLUHFWLRQV��7KH�QRPLQDO�ELW� UDWH� LQ� IUHH� UXQQLQJ�FORFN�PRGH� LV���������NELW�V
ZLWK�D�WROHUDQFH�RI�±����SSP�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

%RWK�RSWLFDO�DQG�HOHFWULFDO�LQWHUIDFHV�DUH�UHFRPPHQGHG��7KH�LPSOHPHQWDWLRQ�VHOHFWHG�GHSHQGV�RQ�WKH
GLVWDQFH�WR�EH�FRYHUHG�DQG�XVHU�UHTXLUHPHQWV�DULVLQJ�IURP�WKH�GHWDLOV�RI�WKH�LQVWDOODWLRQ�

����� 7LPLQJ

������� 6'+�EDVHG

,Q� QRUPDO� RSHUDWLRQ�� WLPLQJ� IRU� WKH� WUDQVPLWWHU� LV� ORFNHG� WR� WKH� WLPLQJ� UHFHLYHG� IURP� WKH� QHWZRUN
FORFN��7KH�WROHUDQFH�XQGHU�IDXOW�FRQGLWLRQV�LV���������NELW�V�±����S�S�P�

������� &HOO�EDVHG

$W�WKH�FXVWRPHU�VLGH�RI�WKH�LQWHUIDFH�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV��WKH�FHOO�EDVHG�3K\VLFDO�/D\HU
PD\�GHULYH�LWV�WLPLQJ�IURP�WKH�VLJQDO�UHFHLYHG�DFURVV�WKH�LQWHUIDFH�RU�SURYLGH�LW�ORFDOO\�E\�WKH�FORFN
RI�WKH�FXVWRPHU�HTXLSPHQW�

����� -LWWHU�DQG�ZDQGHU

)RU� ERWK� HOHFWULFDO� DQG� RSWLFDO� %�81,V�� WKH� LQWHUIDFH� RXWSXW� MLWWHU� LV� LQ� DFFRUGDQFH� ZLWK� WKH
DSSURSULDWH�OLPLWV�JLYHQ�LQ�5HFRPPHQGDWLRQ�*�����>�@�IRU�WKH�HOHFWULFDO�DQG�RSWLFDO�LQWHUIDFHV�

(TXLSPHQWV�KDYLQJ�DQ�HOHFWULFDO�RU�RSWLFDO�%�81,��H�J���%�17���%�17���%�7(���DQG�ZKLFK�PHHW�WKH
LQSXW�MLWWHU�WROHUDQFH�DQG�WKH�MLWWHU�WUDQVIHU�VSHFLILFDWLRQV�JLYHQ�LQ�5HFRPPHQGDWLRQV�*�����>�@�DQG
*�����>�@�UHVSHFWLYHO\��DUH�DVVXUHG�RI�SURSHU�RSHUDWLRQ�ZKHQ�WKH�LQWHUIDFH�RXWSXW�MLWWHU�FRQIRUPV�WR
WKH�OLPLWV�LQ�5HFRPPHQGDWLRQ�*�����>�@�

����� (OHFWULFDO�LQWHUIDFH

������� ,QWHUIDFH�UDQJH

7KH�PD[LPXP�UDQJH�RI�WKH�LQWHUIDFH�GHSHQGV�RQ�WKH�VSHFLILF�DWWHQXDWLRQ�RI�WKH�WUDQVPLVVLRQ�PHGLXP
XVHG��)RU�H[DPSOH�D�PD[LPXP�UDQJH�RI�DERXW�����PHWUHV�IRU�PLFURFRD[����PP�GLD���DQG�����PHWUHV
IRU�&$79�W\SH����PP�GLD���ZLOO�EH�DFKLHYHG�

������� 7UDQVPLVVLRQ�PHGLXP

7ZR� FRD[LDO� FDEOHV�� RQH� IRU� HDFK� GLUHFWLRQ�� DUH� UHFRPPHQGHG�� 7KH� ZLULQJ� FRQILJXUDWLRQ� LV
SRLQW�WR�SRLQW�

7KH�LPSHGDQFH�LV����RKPV�ZLWK�D�WROHUDQFH�RI�±��%�LQ�WKH�IUHTXHQF\�UDQJH����0+]�WR�����0+]�

7KH�DWWHQXDWLRQ�RI�WKH�HOHFWULFDO�SDWK�EHWZHHQ�WKH�LQWHUIDFH�SRLQWV�,D�DQG�,E�LV�DVVXPHG�WR�IROORZ�DQ
DSSUR[LPDWH�VTXDUH�URRW��I�� ODZ�DQG�WR�KDYH�D�PD[LPXP�LQVHUWLRQ�ORVV�RI����G%�DW�D�IUHTXHQF\�RI
��������N+]�

������� (OHFWULFDO�SDUDPHWHUV�DW�LQWHUIDFH�SRLQWV�,D�DQG�,E

7KH�GLJLWDO�VLJQDO�SUHVHQWHG�DW�WKH�RXWSXW�SRUW�DQG�WKH�SRUW�LPSHGDQFH�VKRXOG�FRQIRUP�WR�7DEOH���
DQG�)LJXUHV����DQG����RI�5HFRPPHQGDWLRQ�*�����>�@�IRU�WKH�LQWHUIDFH�DW���������NELW�V�

7KH�GLJLWDO�VLJQDO�SUHVHQWHG�DW�WKH�LQSXW�SRUW�DQG�WKH�SRUW�LPSHGDQFH�VKRXOG�DOVR�FRQIRUP�WR�7DEOH
��� DQG� )LJXUHV� ��� DQG� ��� RI� 5HFRPPHQGDWLRQ� *�����>�@� IRU� WKH� LQWHUIDFH� DW� �������� NELW�V�� EXW
PRGLILHG�E\�WKH�FKDUDFWHULVWLFV�RI�WKH�LQWHUFRQQHFWLQJ�FRD[LDO�SDLU�

������� (OHFWULFDO�FRQQHFWRUV

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,E�DW�%�17��RU�%�17��LV�YLD�D�VRFNHW�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,D�DW�%�7(�RU�%�17��LV�XVLQJ�HLWKHU�

D� D�VRFNHW��L�H��WKH�FRQQHFWLRQ�LV�WR�EH�PDGH�WR�WKH�HTXLSPHQW�WRZDUG�WKH�QHWZRUN�ZLWK�D�FDEOH
ZLWK�SOXJV�RQ�ERWK�HQGV��RU

E� DQ�LQWHJUDO�FRQQHFWLQJ�FRUG�ZLWK�SOXJ�RQ�WKH�IUHH�HQG�

5HIHU�WR�)LJXUH���

7����������

6RFNHW

3OXJ

6RFNHW

3UHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,E�DW�%�17��DQG�%�17�

3UHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,D�DW�%�7(�DQG�%�17�

)LJXUH���,�������±�&RQQHFWRU�W\SHV

������� /LQH�FRGLQJ

7KH�OLQH�FRGLQJ�LV�&0,��&RGHG�0DUN�,QYHUVLRQ���UHIHU�WR�5HFRPPHQGDWLRQ�*�����>�@��

������� (0&�(0,�UHTXLUHPHQWV

6KLHOGLQJ� SURSHUWLHV� RI� FRQQHFWRUV� DQG� FDEOHV� DUH� GHILQHG� E\� WKH� VSHFLILFDWLRQ� RI� WKH� UHVSHFWLYH
YDOXHV�IRU�WKH�6XUIDFH�7UDQVIHU�,PSHGDQFH��67,���7KH�WHPSODWH�LQGLFDWLQJ�WKH�PD[LPXP�67,�YDOXHV
IRU�&$79�FDEOHV�LV�JLYHQ�LQ�)LJXUH���DQG�7DEOH����7KH�DSSOLFDELOLW\�RI�WKHVH�YDOXHV�IRU�PLFURFRD[
FDEOHV�LV�IRU�IXUWKHU�VWXG\��)RU�FRQQHFWRUV��WKHVH�WHPSODWH�YDOXHV�DUH�PXOWLSOLHG�E\��������G%��

7KH�LPPXQLW\�RI�WKH�LQWHUIDFH�DJDLQVW�LQGXFHG�QRLVH�RQ�WKH�WUDQVPLVVLRQ�PHGLXP�VKRXOG�EH�VSHFLILHG
E\�PHDQV�RI�D�7HUPLQDO�)DLOXUH�9ROWDJH��7)9��ZKLFK�LV�RYHUODLG�WR�WKH�GLJLWDO�VLJQDO�DW�WKH�RXWSXW
SRUW��)LJXUH���VKRZV�D�SRVVLEOH�PHDVXUHPHQW�FRQILJXUDWLRQ�

7KH� UHFHLYHU� VKRXOG� WROHUDWH� D� VLQXVRLGDO� 7)9� ZLWK� WKH� YDOXHV� GHILQHG� LQ� )LJXUH� �� DQG� 7DEOH��
ZLWKRXW�GHJUDGDWLRQ�RI�WKH�%LW�(UURU�5DWLR��%(5��SHUIRUPDQFH�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

%

$

I� I� I�
7����������

/RJ�IUHTXHQF\

/RJ�67,

)LJXUH���,�������±�0D[LPXP�67,�YDOXHV�DV�IXQFWLRQ�RI�IUHTXHQF\

7DEOH���,�������±�7,�YDOXHV

)UHTXHQF\�>0+]@ 67,�YDOXH�>RKP�P@

I��=���� $�=�����

I��=����

I��=����� %�=��

7����������

7UDQVPLW
VLJQDO

JHQHUDWRU

7)9
JHQHUDWRU

7UDQVPLVVLRQ
FDEOH

5HFHLYHU
XQGHU�WHVW

%(5
DQDO\VHU

)LJXUH���,�������±�0HDVXUHPHQW�FRQILJXUDWLRQ

$ �

$ �

)� )� )�
7����������)UHTXHQF\��0+]�

7
)9

�OH
YH
O��
G%

9
�

)LJXUH���,�������±�7HUPLQDO�IDLOXUH�YROWDJH�IUHTXHQF\�UHVSRQVH



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

7DEOH���,�������±�7HUPLQDO�IDLOXUH�YROWDJH�YDOXHV

)UHTXHQF\�>0+]@ 7)9�DPSOLWXGH�>G%9@

��G%9�=��9RS

)��=��

)��=���� $��≥�±��

)��=���� $��≥�±��

����� 2SWLFDO�LQWHUIDFH

������� $WWHQXDWLRQ�UDQJH

7KH� DWWHQXDWLRQ� RI� WKH� RSWLFDO� SDWK� EHWZHHQ� WKH� VSHFLILFDWLRQ� SRLQWV� 6� DQG� 5�� DV� GHILQHG� LQ
5HFRPPHQGDWLRQ�*�����>�@��DUH�LQ�WKH�UDQJH�RI���G%�WR���G%��5HIHU�WR���������

������� 7UDQVPLVVLRQ�PHGLXP

7KH� WUDQVPLVVLRQ� PHGLXP� FRQVLVWV� RI� WZR� VLQJOH�PRGH� ILEUHV� DFFRUGLQJ� WR� 5HFRPPHQGDWLRQ
*�����>�@��RQH�IRU�HDFK�GLUHFWLRQ� 6RPH�QDWLRQDO�DSSOLFDWLRQV�PD\�XVH�PXOWL�PRGH�ILEUHV�

������� /LQH�FRGLQJ

7KH�OLQH�FRGLQJ�LV�15=��1RQ�5HWXUQ�WR�=HUR��

7KH�FRQYHQWLRQ�XVHG�IRU�RSWLFDO�ORJLF�OHYHO�LV�

± HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�21(�

± QR�HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�=(52�

7KH�H[WLQFWLRQ�UDWLR�PXVW�EH�LQ�DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@��FODVVLILFDWLRQ�,����

������� 2SHUDWLQJ�ZDYHOHQJWK

7KH�RSHUDWLQJ�ZDYHOHQJWK�LV�DURXQG������QP��VHFRQG�ZLQGRZ��

������� ,QSXW�DQG�RXWSXW�SRUW�FKDUDFWHULVWLFV

7KH�RSWLFDO�SDUDPHWHUV�ZLOO� EH� LQ� DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@� �FODVVLILFDWLRQ�,����
6RPH�QDWLRQDO�DSSOLFDWLRQ�PD\�XVH�RSWLFDO�SDUDPHWHUV�IRU�PXOWL�PRGH�ILEUHV�

7KH� VSHFLILFDWLRQ� SRLQWV� DVVRFLDWHG� ZLWK� LQWHUIDFH� SRLQWV� ,D� DQG� ,E� FRUUHVSRQG� WR� PHDVXUHPHQW

UHIHUHQFH� SRLQWV
� 6� DQG� 5� DV� GHILQHG� LQ� 5HFRPPHQGDWLRQ� *�����>�@�� 7KH� RSWLFDO� SDUDPHWHUV� DUH
VSHFLILHG� IRU� WKH� WUDQVPLWWHU� DQG� UHFHLYHU� DW� WKHVH� VSHFLILFDWLRQ� SRLQWV� DQG� IRU� WKH� RSWLFDO� SDWK
EHWZHHQ�WKHVH�VSHFLILFDWLRQ�SRLQWV��L�H��WKH�FRQQHFWRU�DW�WKH�LQWHUIDFH�LV�FRQVLGHUHG�WR�EH�SDUW�RI�WKH
HTXLSPHQW�DQG�QRW�SDUW�RI�WKH�ILEHU�LQVWDOODWLRQ�

������� 2SWLFDO�FRQQHFWRUV

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,E�DW�%�17��RU�%�17��LV�YLD�D�VRFNHW�

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,D�DW�%�7(�RU�%�17��LV�XVLQJ�HLWKHU�

D� D�VRFNHW��L�H��WKH�FRQQHFWLRQ�LV�WR�EH�PDGH�WR�WKH�HTXLSPHQW�WRZDUG�WKH�QHWZRUN�ZLWK�D�FDEOH
ZLWK�SOXJV�RQ�ERWK�HQGV��RU

E� DQ�LQWHJUDO�FRQQHFWLQJ�FRUG�ZLWK�SOXJ�RQ�WKH�IUHH�HQG�

5HIHU�WR�)LJXUH���



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

������� 6DIHW\�UHTXLUHPHQWV

)RU� VDIHW\� UHDVRQV�� WKH� SDUDPHWHUV� IRU� ,(&� ����>�@� &ODVV� �� GHYLFHV� VKRXOG� QRW� EH� H[FHHGHG� HYHQ
XQGHU�IDLOXUH�FRQGLWLRQV�

��� 3K\VLFDO�PHGLXP�FKDUDFWHULVWLFV�RI�WKH�81,�DW���������NELW�V

7KHVH�FKDUDFWHULVWLFV�DSSO\�WR�LQWHUIDFHV�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV�

����� %LW�UDWH�DQG�LQWHUIDFH�V\PPHWU\

7KH�ELW�UDWH�RI�WKH�LQWHUIDFH�LQ�DW�OHDVW�RQH�GLUHFWLRQ�LV���������NELW�V��7KH�V\PPHWU\�RI�WKH�LQWHUIDFH
LV�IRU�IXUWKHU�VWXG\��7KH�IROORZLQJ�SRVVLEOH�LQWHUIDFHV�KDYH�EHHQ�LGHQWLILHG�

D� DQ� DV\PPHWULFDO� LQWHUIDFH� ZLWK� �������� NELW�V� LQ� RQH� GLUHFWLRQ� DQG� ��������NELW�V� LQ� WKH
RWKHU�GLUHFWLRQ�

E� D�V\PPHWULFDO�LQWHUIDFH�ZLWK���������NELW�V�LQ�ERWK�GLUHFWLRQV�

127(�±�2WKHU�VROXWLRQV�DUH�IRU�IXUWKHU�VWXG\�

,I�RSWLRQ�D��LV�FKRVHQ��WKHQ�WKH���������NELW�V�FRPSRQHQW�VKRXOG�FRPSO\�ZLWK�WKH�FKDUDFWHULVWLFV�RI
����

7KH�QRPLQDO�ELW�UDWH�LQ�IUHH�UXQQLQJ�FORFN�PRGH�LV���������NELW�V�ZLWK�D�WROHUDQFH�RI�±����SSP�

����� 7LPLQJ

������� 6'+�EDVHG

,Q� QRUPDO� RSHUDWLRQ�� WLPLQJ� IRU� WKH� WUDQVPLWWHU� LV� ORFNHG� WR� WKH� WLPLQJ� UHFHLYHG� IURP� WKH� QHWZRUN
FORFN��7KH�QRPLQDO�ELW�UDWH�XQGHU�IDXOW�FRQGLWLRQV�LV���������NELW�V�±����SSP�

������� &HOO�EDVHG

$W�WKH�FXVWRPHU�VLGH�RI�WKH�LQWHUIDFH�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV��WKH�FHOO�EDVHG�3K\VLFDO�/D\HU
PD\�GHULYH�LWV�WLPLQJ�IURP�WKH�VLJQDO�UHFHLYHG�DFURVV�WKH�LQWHUIDFH�RU�SURYLGH�LW�ORFDOO\�E\�WKH�FORFN
RI�WKH�FXVWRPHU�HTXLSPHQW�

����� -LWWHU�DQG�ZDQGHU

)RU�ERWK�HOHFWULFDO�DQG�RSWLFDO�%�81,��WKH�LQWHUIDFH�RXWSXW�MLWWHU�LV�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH
OLPLWV�JLYHQ�LQ�5HFRPPHQGDWLRQ�*�����>�@�IRU�WKH�HOHFWULFDO�DQG�RSWLFDO�LQWHUIDFH�

(TXLSPHQWV�KDYLQJ�DQ�HOHFWULFDO�RU�RSWLFDO�%�81,��H�J��%�17���%�17���%�7(���DQG�ZKLFK�PHHW�WKH
LQSXW�MLWWHU�WROHUDQFH�DQG�WKH�MLWWHU�WUDQVIHU�VSHFLILFDWLRQV�JLYHQ�LQ�5HFRPPHQGDWLRQV�*�����>�@�DQG
*�����>�@�UHVSHFWLYHO\��DUH�DVVXUHG�RI�SURSHU�RSHUDWLRQ�ZKHQ�WKH�LQWHUIDFH�RXWSXW�MLWWHU�FRQIRUPV�WR
WKH�OLPLWV�LQ�5HFRPPHQGDWLRQ�*�����>�@�

����� (OHFWULFDO�LQWHUIDFH

7KH�IHDVLELOLW\�RI�DQ�HOHFWULFDO�LQWHUIDFH�LV�IRU�IXUWKHU�VWXG\�

����� 2SWLFDO�LQWHUIDFH

������� $WWHQXDWLRQ�UDQJH

7KH�DWWHQXDWLRQ�RI�WKH�RSWLFDO�SDWK�EHWZHHQ�WKH�VSHFLILFDWLRQ�SRLQWV�6�DQG�5�DUH�LQ�WKH�UDQJH�RI���G%
WR���G%��UHIHU�WR����������



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

������� 7UDQVPLVVLRQ�PHGLXP

7KH� WUDQVPLVVLRQ� PHGLXP� FRQVLVWV� RI� WZR� VLQJOH�PRGH� ILEUHV� DFFRUGLQJ� WR� 5HFRPPHQGDWLRQ
*�����>�@��RQH�IRU�HDFK�GLUHFWLRQ�

������� /LQH�FRGLQJ

7KH�OLQH�FRGLQJ�LV�15=��1RQ�5HWXUQ�WR�=HUR��

7KH�FRQYHQWLRQ�XVHG�IRU�RSWLFDO�ORJLF�OHYHO�LV�

± HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�21(�

± QR�HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�=(52�

7KH�H[WLQFWLRQ�UDWLR�PXVW�EH�LQ�DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@��FODVVLILFDWLRQ�,����

������� 2SHUDWLQJ�ZDYHOHQJWK

7KH�RSHUDWLQJ�ZDYHOHQJWK�LV�DURXQG������QP��VHFRQG�ZLQGRZ��

������� ,QSXW�DQG�RXWSXW�SRUW�FKDUDFWHULVWLFV

7KH�RSWLFDO�SDUDPHWHUV�ZLOO� EH� LQ� DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@� �FODVVLILFDWLRQ�,����
6RPH�QDWLRQDO�DSSOLFDWLRQ�PD\�XVH�RSWLFDO�SDUDPHWHUV�IRU�PXOWL�PRGH�ILEUHV�

7KH� VSHFLILFDWLRQ� SRLQWV� DVVRFLDWHG� ZLWK� LQWHUIDFH� SRLQWV� ,D� DQG� ,E� FRUUHVSRQG� WR� PHDVXUHPHQW

UHIHUHQFH� SRLQWV
� 6� DQG� 5� DV� GHILQHG� LQ� 5HFRPPHQGDWLRQ� *�����>�@�� 7KH� RSWLFDO� SDUDPHWHUV� DUH
VSHFLILHG� IRU� WKH� WUDQVPLWWHU� DQG� UHFHLYHU� DW� WKHVH� VSHFLILFDWLRQ� SRLQWV� DQG� IRU� WKH� RSWLFDO� SDWK
EHWZHHQ�WKHVH�VSHFLILFDWLRQ�SRLQWV��L�H��WKH�FRQQHFWRU�DW�WKH�LQWHUIDFH�LV�FRQVLGHUHG�WR�EH�SDUW�RI�WKH
HTXLSPHQW�DQG�QRW�SDUW�RI�WKH�ILEHU�LQVWDOODWLRQ�

������� 2SWLFDO�FRQQHFWRUV

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,E�DW�%�17��RU�%�17��LV�YLD�D�VRFNHW�

7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,D�DW�%�7(�RU�%�17��LV�XVLQJ�HLWKHU�

D� D�VRFNHW��L�H��WKH�FRQQHFWLRQ�LV�WR�EH�PDGH�WR�WKH�HTXLSPHQW�WRZDUG�WKH�QHWZRUN�ZLWK�D�FDEOH
ZLWK�SOXJV�RQ�ERWK�HQGV��RU

E� DQ�LQWHJUDO�FRQQHFWLQJ�FRUG�ZLWK�SOXJ�RQ�WKH�IUHH�HQG�

5HIHU�WR�)LJXUH���

������� 6DIHW\�UHTXLUHPHQWV

)RU� VDIHW\� UHDVRQV�� WKH� SDUDPHWHUV� IRU� ,(&� ����>�@� &ODVV� �� GHYLFHV� VKRXOG� QRW� EH� H[FHHGHG� HYHQ
XQGHU�IDLOXUH�FRQGLWLRQV�

� )XQFWLRQV�SURYLGHG�E\�WKH�7UDQVPLVVLRQ�&RQYHUJHQFH��7&��VXEOD\HU

��� 7UDQVIHU�FDSDELOLW\

����� 6'+�EDVHG

������� ,QWHUIDFH�DW���������NELW�V

7KH� ELW� UDWH� DYDLODEOH� IRU� WKH� $70� FHOOV� �XVHU� LQIRUPDWLRQ� FHOOV�� VLJQDOOLQJ� FHOOV�� 2$0� FHOOV�
XQDVVLJQHG�FHOOV�DQG�FHOOV�XVHG�IRU�FHOO�UDWH�GHFRXSOLQJ��H[FOXGLQJ�3K\VLFDO�/D\HU�RYHUKHDG�FHOOV�LV
��������NELW�V�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

������� ,QWHUIDFH�DW���������NELW�V

7KH� ELW� UDWH� DYDLODEOH� IRU� WKH� $70� FHOOV� �XVHU� LQIRUPDWLRQ� FHOOV�� VLJQDOOLQJ� FHOOV�� 2$0� FHOOV�
XQDVVLJQHG�FHOOV� DQG� FHOOV� XVHG� IRU� FHOO� UDWH� GHFRXSOLQJ�� H[FOXGLQJ�3K\VLFDO�/D\HU�RYHUKHDG� OD\HU
FHOOV�LV���������NELW�V�

����� &HOO�EDVHG

������� ,QWHUIDFH�DW���������NELW�V

)RU�FHOO�EDVHG�V\VWHPV��3K\VLFDO�/D\HU�RYHUKHDG�FHOOV� LQFOXGH�3K\VLFDO�/D\HU�2$0�FHOOV�DQG� LGOH
FHOOV��7KH�WUDQVIHU�FDSDFLW\�LV���������NELW�V�

������� ,QWHUIDFH�DW���������NELW�V

)RU�FHOO�EDVHG�V\VWHPV��3K\VLFDO�/D\HU�RYHUKHDG�FHOOV� LQFOXGH�3K\VLFDO�/D\HU�2$0�FHOOV�DQG� LGOH
FHOOV��7KH�WUDQVIHU�FDSDFLW\�LV���������NELW�V�

��� 7UDQVSRUW�VSHFLILF�7&�IXQFWLRQV

����� 6'+�EDVHG

������� ,QWHUIDFH�VWUXFWXUH�DW���������NELW�V

7KH�ELWVWUHDP�RI� WKH� LQWHUIDFH� KDV� DQ� H[WHUQDO� IUDPH�EDVHG� RQ� WKH�6\QFKURQRXV�'LJLWDO�+LHUDUFK\
�6'+��DV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�DQG�LOOXVWUDWHG�LQ�)LJXUH����7KH�DSSOLFDWLRQ�RI�WKH
6'+�IUDPH�V\QFKURQRXV�VFUDPEOHU�LV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�

7KH�$70�FHOO�VWUHDP�LV�ILUVW�PDSSHG�LQWR�WKH�&���DQG�WKHQ�PDSSHG�LQ�WKH�9&���FRQWDLQHU�DORQJ�ZLWK
WKH�9&���SDWK�RYHUKHDG��UHIHU�WR�)LJXUH�����7KH�$70�FHOO�ERXQGDULHV�DUH�DOLJQHG�ZLWK�WKH�670��
RFWHW�ERXQGDULHV��6LQFH�WKH�&���FDSDFLW\�������RFWHWV��LV�QRW�DQ�LQWHJHU�PXOWLSOH�RI�WKH�FHOO�OHQJWK����
RFWHWV���D�FHOO�PD\�FURVV�D�&���ERXQGDU\�
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670���62+�VWUXFWXUH

$70�FHOO�

���RFWHWV

�
�$OO��V�E\WH
<������66����6�ELWV�DUH�XQVSHFLILHG�

)LJXUH���,�������±���������NELW�V�IUDPH�VWUXFWXUH�IRU�6'+�EDVHG�81,

7KH�$8���SRLQWHU��RFWHWV�+��DQG�+��LQ�WKH�62+��LV�XVHG�IRU�ILQGLQJ�WKH�ILUVW�RFWHW�RI�WKH�9&����3DWK
2YHUKHDG� �32+�� RFWHWV� -��� %���&��� DQG�*�� DUH� XWLOLVHG��8VH� RI� WKH� UHPDLQLQJ� 32+� RFWHWV� LV� IRU
IXUWKHU�VWXG\�

)RU�DOO� UHSUHVHQWDWLRQV� VKRZQ� LQ� WKLV�5HFRPPHQGDWLRQ� LQ�ELQDU\� IRUPDW��ELWV� DUH�QXPEHUHG�ZLWKLQ
WKH�RFWHW�DV�VKRZQ�LQ�7DEOH���ZLWK�WKH�RUGHU�RI�WUDQVPLVVLRQ�EHLQJ�IURP�OHIW�WR�ULJKW�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7DEOH���,�������±�2UGHU�RI�WUDQVPLVVLRQ�RI�ELWV�ZLWKLQ�D�E\WH

� � � � � �

7����������

06%
�

/6%
�

)LUVW�ELW
WUDQVPLWWHG

/DVW�ELW
WUDQVPLWWHG

127(�±�7KH�ELW�QXPEHULQJ�XVHG�LQ�WKLV�ILJXUH�LV�GLIIHUHQW�IURP�WKH�FRQYHQWLRQ�XVHG�LQ�5HFRPPHQGDWLRQ�,�����>�@�EXW�LQ
DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@�

������� ,QWHUIDFH�VWUXFWXUH�DW���������NELW�V

7KH�ELW� VWUHDP�RI� WKH� LQWHUIDFH�KDV�DQ�H[WHUQDO� IUDPH�EDVHG�RQ� WKH�6\QFKURQRXV�'LJLWDO�+LHUDUFK\
�6'+��DV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����>�@��6SHFLILFDOO\�� WKH�$8����F�VWUXFWXUH�DV�JLYHQ�LQ
5HFRPPHQGDWLRQ�*�����LV�VSHFLILHG��DQG�LV�LOOXVWUDWHG�LQ�)LJXUH����7KH�DSSOLFDWLRQ�RI�WKH�6'+�IUDPH
V\QFKURQL]DWLRQ�VFUDPEOHU�LV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�

7KH�$70� FHOO� VWUHDP� LV� ILUVW�PDSSHG� LQWR� WKH�&����F� DQG� WKHQ� SDFNHG� LQ� WKH�9&����F� FRQWDLQHU
DORQJ�ZLWK�WKH�9&����F�SDWK�RYHUKHDG��VHH�)LJXUH�����7KH�$70�FHOO�ERXQGDULHV�DUH�DOLJQHG�ZLWK�WKH
670���RFWHW�ERXQGDULHV��6LQFH� WKH�&����F� FDSDFLW\� ������RFWHWV�� LV� QRW� DQ� LQWHJHU�PXOWLSOH�RI� WKH
FHOO�OHQJWK�����RFWHWV���D�FHOO�PD\�FURVV�D�&���F�ERXQGDU\�
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)LJXUH���,�������±���������NELW�V�IUDPH�VWUXFWXUH�IRU�6'+�EDVHG�81,

7KH�$8�SRLQWHUV�DUH�XVHG�IRU�ILQGLQJ�WKH�ILUVW�RFWHW�RI� WKH�9&����F��3DWK�RYHUKHDGV�RFWHWV�-���%��
&���DQG�*��DUH�XWLOLVHG��8VH�RI�WKH�UHPDLQLQJ�32+�RFWHWV�LV�IRU�IXUWKHU�VWXG\�

������� 2$0�IXQFWLRQDOLW\

7UDQVPLVVLRQ�RYHUKHDG�DOORFDWLRQ�IRU�WKH�6'+�3K\VLFDO�/D\HU�IXQFWLRQV��OLVWHG�LQ�7DEOH���,�����>�@�
LV� JLYHQ� LQ� 7DEOH� ��� 8VH� RI� WKHVH� RYHUKHDGV� �H�J�� IRU� IUDPH� DOLJQPHQW�� $8� SRLQWHU
JHQHUDWLRQ�LQWHUSUHWDWLRQ��%LW�,QWHUOHDYHG�3DULW\��%,3��FRGH�FDOFXODWLRQ��HWF���VKRXOG�EH�LQ�DFFRUGDQFH
ZLWK�VSHFLILFDWLRQV�LQ�5HFRPPHQGDWLRQ�*�����>�@�

5HPRWH�GHIHFW�LQGLFDWLRQV�VKRXOG�EH�DV�GHILQHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�
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�� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7DEOH���,�������±�6'+�2YHUKHDG�2FWHWV�$OORFDWLRQ�DW�%�81,

2FWHW )XQFWLRQ &RGLQJ��1RWH���

670�VHFWLRQ�RYHUKHDG�

$���$� )UDPH�DOLJQPHQW

-���1RWH��� 5HJHQHUDWRU�6HFWLRQ�WUDFH

%� 5HJHQHUDWRU�6HFWLRQ�HUURU�PRQLWRULQJ
�1RWH���

%,3��

%� 0XOWLSOH[�6HFWLRQ�HUURU�PRQLWRULQJ %,3�������������NELW�V�

%,3�������������NELW�V�

+���+� $8�$,6��$8���SRLQWHU $OO��V

+� 3RLQWHU�DFWLRQ

.���ELWV����� 6HFWLRQ�$,6�VHFWLRQ�5',��1RWH��� �������

0���1RWH��� 6HFWLRQ�HUURU�UHSRUWLQJ��5(,� %��HUURU�FRXQW

9&�SDWK�RYHUKHDG�

-� $FFHVV�SRLQW�,'�YHULILFDWLRQ

%� 3DWK�HUURU�PRQLWRULQJ %,3��

&� 3DWK�VLJQDO�ODEHO $70�FHOOV��1RWH���

*���ELWV����� 3DWK�HUURU�UHSRUWLQJ��5(,� %��HUURU�FRXQW

*���ELW��� 3DWK�5', ���

*���ELWV������DQG��� /&' �������1RWH���

127(���±�2QO\�RFWHW�FRGLQJ�UHOHYDQW�WR�2$0�IXQFWLRQ�LPSOHPHQWDWLRQ�LV�OLVWHG�

127(���±�7KH�XVH�RI�%��IRU�UHJHQHUDWRU�VHFWLRQ�HUURU�PRQLWRULQJ�DFURVV�WKH�81,�LV�DSSOLFDWLRQ�
GHSHQGHQW�DQG�LV�WKHUHIRUH�RSWLRQDO�

127(���±�6LJQDO�ODEHO�FRGH�IRU�$70�FHOO�SD\ORDG�LV������������IRU�9&�

127(���±�7KH�ELW�QXPEHULQJ�RI�WKLV�WDEOH�LV�GLIIHUHQW�IURP�WKH�FRQYHQWLRQV�XVHG�LQ
5HFRPPHQGDWLRQ�,�����>�@�EXW�LQ�DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@�

127(���±�8VLQJ�WKH�QRWDWLRQ�RI�5HFRPPHQGDWLRQ�*�����>�@��WKH�ELWV�WR�EH�XVHG�DUH�ELWV�������RI
RFWHW�6���������LQ�WKH�FDVH�RI�WKH�LQWHUIDFH�DW���������NELW�V��DQG�ELWV�������RI�RFWHW�6���������LQ�WKH
FDVH�RI�WKH�LQWHUIDFH�DW���������NELW�V�

127(���±�7KH�DSSOLFDELOLW\�RI�0XOWLSOH[HU�6HFWLRQ�$,6��06�$,6��DW�WKH�%�81,�LV�IRU�IXUWKHU
VWXG\�

127(���±�7KH�QHHG�RI�WKLV�RFWHW�LV�IRU�IXUWKHU�VWXG\�

127(���±�7KH�XVH�RI�*��ELWV���DQG���LV�FXUUHQWO\�GHILQHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�DV���%LWV��
DQG���DUH�UHVHUYHG�IRU�DQ�RSWLRQDO�XVH�GHVFULEHG�LQ�9,,����,I�WKLV�RSWLRQ�LV�QRW�XVHG��ELWV���DQG���VKDOO
EH�VHW�WR����RU�����$�UHFHLYHU�LV�UHTXLUHG�WR�EH�DEOH�WR�LJQRUH�WKH�FRQWHQWV�RI�WKHVH�ELWV���

��������� 0DLQWHQDQFH�VLJQDOV

7ZR�W\SHV�RI�PDLQWHQDQFH�VLJQDOV�DUH�GHILQHG�IRU� WKH�3K\VLFDO�/D\HU� WR� LQGLFDWH� WKH�GHWHFWLRQ�DQG
ORFDWLRQ�RI�D�WUDQVPLVVLRQ�IDLOXUH��7KHVH�VLJQDOV�DUH�

± $ODUP�,QGLFDWLRQ�6LJQDO��$,6��

± 5HPRWH�'HIHFW�,QGLFDWLRQ��5',��

ZKLFK�DUH�DSSOLFDEOH�DW�ERWK�WKH�6'+�VHFWLRQ�DQG�SDWK�OD\HUV�RI�WKH�3K\VLFDO�/D\HU�
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$,6� LV�XVHG� WR�DOHUW�DVVRFLDWHG� WHUPLQDWLRQ�SRLQW� LQ� WKH�GLUHFWLRQ�RI� WUDQVPLVVLRQ� WKDW�D� IDLOXUH�KDV
EHHQ�GHWHFWHG�DQG�DODUPHG�

5',� LV� XVHG� WR� DOHUW� DVVRFLDWHG� WHUPLQDWLRQ� SRLQW� LQ� WKH� RSSRVLWH� GLUHFWLRQ� RI� WUDQVPLVVLRQ� WKDW� D
IDLOXUH� KDV� EHHQ� GHWHFWHG�� 3DWK�5',� DOHUWV� WKH� SDWK� WHUPLQDWLRQ� SRLQW� LQ� WKH� RSSRVLWH� GLUHFWLRQ� RI
WUDQVPLVVLRQ�WKDW�D�IDLOXUH�KDV�RFFXUUHG�DORQJ�WKH�SDWK��3DWK�5',�VKRXOG�EH�DOVR�XVHG�WR�LQGLFDWH�ORVV
RI�FHOO�GHOLQHDWLRQ�

2SHUDWLRQ�RI�WKHVH�VLJQDOV�LV�GHVFULEHG�IXUWKHU�LQ�FODXVH���RQ�2$0�RSHUDWLRQDO�IXQFWLRQDOLW\�

*HQHUDWLRQ�DQG�GHWHFWLRQ�RI�$,6�DQG�5',�DUH�LQ�DFFRUGDQFH�ZLWK�5HFRPPHQGDWLRQ�*�����>�@�

127(�±�)RU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�HTXLSPHQW�FRPSO\LQJ�ZLWK�WKH������YHUVLRQ�RI�5HFRPPHQGDWLRQ
,������QHZ�HTXLSPHQW�PD\�XVH�������RU�������FRGHV� LQ�ELWV��� WR���RI�*�� WR� LQGLFDWH�D� UHPRWH�/RVV�RI�&HOO
'HOLQHDWLRQ��/&'���1HZ�HTXLSPHQW�PD\�GR�WKLV�RQO\�ZKHQ�LQWHUZRUNLQJ�ZLWK�ROG�HTXLSPHQW�

��������� 7UDQVPLVVLRQ�SHUIRUPDQFH�PRQLWRULQJ

7UDQVPLVVLRQ�SHUIRUPDQFH�PRQLWRULQJ�DFURVV�WKH�81,�LV�SHUIRUPHG�WR�GHWHFW�DQG�UHSRUW�WUDQVPLVVLRQ
HUURUV�� 3HUIRUPDQFH�PRQLWRULQJ� LV� SURYLGHG� IRU� WKH� 6'+� 6HFWLRQ� DQG� IRU� WKH� 3DWK� FRUUHVSRQGLQJ
UHVSHFWLYHO\�WR�PDLQWHQDQFH�IORZV�)��DQG�)��LQ�)LJXUH���RI�5HFRPPHQGDWLRQ�,�����>�@�

$W�WKH�6'+�6HFWLRQ��)��IORZ���PRQLWRULQJ�RI�WKH�LQFRPLQJ�VLJQDO�LV�SHUIRUPHG�XVLQJ�WKH�%,3����RU
%,3����LQVHUWHG� LQWR� WKH�%��ILHOG��IRU� WKH���������NELW�V�ELW� UDWHV�DQG���������NELW�V� UHVSHFWLYHO\��
0RQLWRULQJ�RI�WKH�RXWJRLQJ�VLJQDO�LV�SHUIRUPHG�XVLQJ�WKH�5HPRWH�(UURU�,QGLFDWLRQ��5(,���7KLV�HUURU
FRXQW��REWDLQHG�IURP�FRPSDULQJ�WKH�FDOFXODWHG�%,3�DQG�WKH�%��YDOXH�RI�WKH�LQFRPLQJ�VLJQDO�DW�WKH�IDU
HQG��LV�LQVHUWHG�LQ�D�=��ILHOG�DQG�VHQW�EDFN��LW�UHSRUWV�WR�WKH�QHDU�HQG�VHFWLRQ�WHUPLQDWLRQ�SRLQW�DERXW
WKH�HUURU�SHUIRUPDQFH�RI�LWV�RXWJRLQJ�VLJQDO�DV�5(,�

6LPLODU� WR� WKH� 6'+� VHFWLRQ�� DW� WKH� 6'+� SDWK� �)�� IORZ��� PRQLWRULQJ� RI� WKH� LQFRPLQJ� VLJQDO� LV
SHUIRUPHG�XVLQJ�WKH�%,3���RI�WKH�%��RFWHW��0RQLWRULQJ�RI�WKH�RXWJRLQJ�VLJQDO�LV�SHUIRUPHG�XVLQJ�WKH
3DWK�5(,�RI�ELWV�����RI�WKH�*��RFWHW�

5HJHQHUDWRU� VHFWLRQ� PRQLWRULQJ� �)�� IORZ�� DFURVV� WKH� 81,� LV� RSWLRQDO�� ,I� UHTXLUHG�� WKH� LQFRPLQJ
VLJQDO� LV�PRQLWRUHG�XVLQJ� WKH�%,3���RI� WKH�%��RFWHW��&DSDELOLWLHV� LQ� WKH�6'+�VHFWLRQ�RYHUKHDG� IRU
PRQLWRULQJ�WKH�RXWJRLQJ�VLJQDO�DUH�QRW�SURYLGHG�

)XUWKHU�GHILQLWLRQV�DUH�VWDWHG�LQ�5HFRPPHQGDWLRQ�*�����>�@�

��������� &RQWURO�FRPPXQLFDWLRQ

6HFWLRQ�OD\HU�FRPPXQLFDWLRQ�FKDQQHOV�DQG�RUGHU�ZLUHV�DFURVV�WKH�81,�DUH�QRW�UHTXLUHG�DQG�DUH�QRW
SURYLGHG�

$GGLWLRQDO�IXQFWLRQV�VXFK�DV�ORRSEDFNV��RU�WKHLU�IXQFWLRQDO�HTXLYDOHQW��RU�SDWK�OD\HU�FRPPXQLFDWLRQ
FKDQQHOV�DUH�IRU�IXUWKHU�VWXG\�

7KH� XVH� RI� RFWHWV�.�� DQG�.�� �ELWV� ����� IRU� DXWRPDWLF� SURWHFWLRQ� VZLWFKLQJ� DFURVV� WKH�81,� LV� IRU
IXUWKHU�VWXG\�

����� &HOO�EDVHG

������� )RUPDW�VWUXFWXUH

7KH�LQWHUIDFH�VWUXFWXUH�IRU�ERWK���������NELW�V�DQG���������NELW�V�FRQVLVWV�RI�D�FRQWLQXRXV�VWUHDP�RI
FHOOV��(DFK�FHOO�FRQWDLQV����RFWHWV�

7KH�PD[LPXP� VSDFLQJ� EHWZHHQ� VXFFHVVLYH� 3K\VLFDO� /D\HU� FHOOV� LV� ���$70� OD\HU� FHOOV�� L�H�� DIWHU
���FRQWLJXRXV�$70�OD\HU�FHOOV�KDYH�EHHQ�WUDQVPLWWHG��D�3K\VLFDO�/D\HU�FHOO� LV� LQVHUWHG� LQ�RUGHU� WR
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DGDSW� WKH� WUDQVIHU� FDSDELOLW\� WR� WKH� LQWHUIDFH� UDWH�� 3K\VLFDO� /D\HU� FHOOV� DUH� DOVR� LQVHUWHG� ZKHQ� QR
$70�OD\HU�FHOOV�DUH�DYDLODEOH�

7KH�3K\VLFDO�/D\HU�FHOOV�ZKLFK�DUH� LQVHUWHG�FDQ�EH�HLWKHU��LGOH�FHOOV�� �VHH��������RU�3K\VLFDO� OD\HU
2$0�FHOOV��GHSHQGLQJ�RQ�WKH�2$0�UHTXLUHPHQWV�

������� 2$0�IXQFWLRQDOLW\

3K\VLFDO�/D\HU�2$0�FHOOV� DUH� XVHG� IRU� WKH� FRQYH\DQFH� RI� WKH� 3K\VLFDO�/D\HU�2$0� LQIRUPDWLRQ�
+RZ�RIWHQ�2$0�FHOOV�DUH�LQVHUWHG�VKRXOG�EH�GHWHUPLQHG�E\�2$0�UHTXLUHPHQWV��+RZHYHU��WKHUH�FDQ
EH� QR�PRUH� WKDQ� RQH� 3/�2$0� FHOO� HYHU\� ��� FHOOV� DQG� QRW� EH� OHVV� WKDQ� RQH� 3/�2$0� FHOO� HYHU\
����FHOOV� SHU� IORZ� LQ� RSHUDWLRQDO� VWDWXV�� ,W� LV� UHFRJQL]HG� WKDW� GXULQJ� VRPH� SKDVHV�� IRU� H[DPSOH
VWDUW�XS��LW�ZRXOG�EH�GHVLUDEOH�WR�LQFUHDVH�WKH�LQVHUWLRQ�UDWH�RI� WKH�3/�2$0�FHOO�IRU� LPSURYLQJ�WKH
V\VWHP� UHVSRQVH�� 7KH� IXQFWLRQDO� UHTXLUHPHQWV� IRU� LQFUHDVLQJ� WKH� 3/�2$0� LQVHUWLRQ� UDWH� UHTXLUHV
IXUWKHU� VWXG\�� 7KHVH� VSDFLQJV� ZRXOG� DSSO\� RQO\� ZKHQ� WKH� IORZ� LV� DFWXDOO\� LPSOHPHQWHG�� LW� LV
UHFRJQL]HG�WKDW�QRW�DOO�DSSOLFDWLRQV�ZLOO�UHTXLUH�LPSOHPHQWDWLRQV�RI�DOO�IORZV�

������� 2$0�FHOO�LGHQWLILFDWLRQ

5HFRPPHQGDWLRQ� ,����� >�@� LGHQWLILHV� WKUHH� W\SHV� RI� 3/�2$0� IORZV� FDUULHG� E\�PDLQWHQDQFH� FHOOV
XVLQJ�D�VSHFLILF�SDWWHUQ�LQ�WKH�KHDGHU�

± )���5HJHQHUDWRU�OHYHO�

± )���'LJLWDO�VHFWLRQ�OHYHO�

± )���7UDQVPLVVLRQ�SDWK�OHYHO�

7KH�)��FHOO� FDUULHV� WKH�2$0�IXQFWLRQV� IRU� WKH�5HJHQHUDWRU� OHYHO��7KLV� IORZ� LV� LQVHUWHG� LQ� WKH�FHOO
IORZ�RQ�D�UHFXUUHQW�EDVLV��,I�WKHVH�3/�2$0�FHOOV�KDYH�WR�WDNH�SULRULW\�RYHU�DQ�$70�FHOO��WKLV�KDV�WR
EH�GRQH�ZLWKRXW�UHVWULFWLQJ�$70�OD\HU�WUDQVIHU�FDSDELOLW\�

7KH�2$0�IORZ�)��LV�QRW�XVHG�DQG�WKH�FRUUHVSRQGLQJ�IXQFWLRQV�DUH�VXSSRUWHG�E\�WKH�)��2$0�IORZ
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127(�±�7KHUH�LV�QR�VLJQLILFDQFH�WR�DQ\�RI�WKHVH�LQGLYLGXDO�ILHOGV�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH
$70�/D\HU��DV�3K\VLFDO�/D\HU�2$0�FHOOV�DUH�QRW�SDVVHG�WR�WKH�$70�/D\HU�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

7KH�SRVVLEOH�QHHG�WR�LGHQWLI\�RWKHU�KHDGHU�YDOXHV�DPRQJ�WKRVH�UHVHUYHG�IRU�WKH�XVH�RI�WKH�3K\VLFDO
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������� $OORFDWLRQ�RI�2$0�IXQFWLRQV�LQ�LQIRUPDWLRQ�ILHOG

$�SURYLVLRQDO�RFWHW�DOORFDWLRQ�IRU�WKH�)��3/�2$0�DQG�)��3/�2$0�FHOOV�LV�VKRZQ�LQ�7DEOH���

7DEOH���,�������±�$OORFDWLRQ�RI�2$0�IXQFWLRQV�LQ�LQIRUPDWLRQ�ILHOG
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127(���±�5',�LV�ELW���RI�E\WH�����%LWV���WR���DUH�HQFRGHG�DV�IROORZV�

± �����������5',�LV�WULJJHUHG�E\�$,6

± �����������5',�LV�WULJJHUHG�E\�/26

± �����������5',�LV�WULJJHUHG�E\�/20

± �����������5',�LV�WULJJHUHG�E\�/&'

± %LWV���WR���DUH�IRU�IXWXUH�XVH�

127(���±�:KHQ�QRW�XVHG��WKLV�E\WH�LV�FRGHG��$�KH[DGHFLPDO�
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�SURYLVLRQDOO\��� 7KH�PD[LPXP� YDOXH�ZLOO� EH� ���� FHOOV� IRU� WKH� �������� NELW�V� ELW� UDWH� DQG
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± 1XPEHU� RI� 0RQLWRUHG� %ORFNV� �10%�('&��� *LYHV� WKH� QXPEHU� RI� EORFNV� LQFOXGHG
EHWZHHQ�WKLV�FHOO�DQG�WKH�SUHYLRXV�)��2$0�FHOO��7KLV�PHDQV�WKH�QXPEHU�RI�EORFNV�IRU
ZKLFK� HUURU� GHWHFWLRQ� FRGHV� DUH� FRQWDLQHG� LQ� WKH� IROORZLQJ� RFWHWV�� 10%�('&�=��� LV
SURSRVHG�DV�DQ�XSSHU�OLPLW��7KH�HQWLUH�RFWHW�LV�DOORFDWHG�

± (UURU�'HWHFWLRQ�&RGH��('&���7KLV�FRGH�LV�D�%,3���FDOFXODWHG�RQ�D�EORFN�RI�0%6�FHOOV
UHSHDWHG�IRU�HDFK�PRQLWRUHG�EORFN��$�RFWHW�LV�DOORFDWHG�IRU�HDFK�EORFN�

± 1XPEHU� RI� 0RQLWRUHG� %ORFNV� DW� WKH� IDU� HQG� �10%�(%��� *LYHV� WKH� QXPEHU� RI
WUDQVPLVVLRQ�3DWK�)DU�(QG�%ORFN�(UURUV�FDUULHG�LQ�WKH�IROORZLQJ�RFWHWV��10%�(%�=���LV
SURSRVHG��7KH�HQWLUH�RFWHW�LV�DOORFDWHG�

± 7UDQVPLVVLRQ� 3DWK� )DU� (QG� %ORFN� (UURU� �73�)(%(��� �(%��� (%������(%���� 7KLV
UHSRUWV�WKH�QXPEHU�RI�SDULW\�YLRODWLRQV�LQ�HDFK�EORFN��)RXU�ELWV�DUH�QHFHVVDU\�WR�LQGLFDWH
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± 7UDQVPLVVLRQ�3DWK�)DU�(QG�7RWDO�(UURUHG�%ORFNV��7(%���*LYHV�WKH�WRWDO�QXPEHU�RI
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WR�LQGLFDWH�WKH�SUHVHQFH�RI�WKH�73�$,6�FRQGLWLRQ�LV�DOO������

� 7UDQVPLVVLRQ�3DWK�5HPRWH�'HIHFW�,QGLFDWLRQ��73�5',���$�ELW�LV�DOORFDWHG��,W�LV�VHW�ZKHQ
RQH�RI�WKH�GHIHFWV�/&'��/20��/26�RU�$,6��UHIHU�WR����������LV�GHWHFWHG�

� &HOO� (UURU� &RQWURO� �&(&��� ,V� XVHG� WR� GHWHFW� HUURUV� LQ� WKH� FHOO� SD\ORDG�� $� &5&� ��� LV
SURSRVHG��
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BBBBBBBBBBBBBBBBBBBB
�� ,W�VKRXOG�EH�WKH�VDPH�DV�LQ�)��)��IORZV�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

� 1XPEHU�RI�,QFOXGHG�&HOOV��1,&���*LYHV�WKH�QXPEHU�RI�FHOOV�LQFOXGHG�EHWZHHQ�WKH�SUHYLRXV
DQG�WKH�SUHVHQW�)��3/�2$0�FHOO��7KH�OHQJWK�RI�WKLV�ILHOG�LV�SURSRVHG�WR�PRQLWRU�����FHOOV
�SURYLVLRQDOO\��� 7KH�PD[LPXP� YDOXH�ZLOO� EH� ���� FHOOV� IRU� WKH� ��������NELW�V� ELW� UDWH� DQG
����FHOOV�IRU�WKH���������NELW�V�ELW�UDWH��,W�LQFOXGHV�WKH�QXPEHU�RI�$70�FHOOV�DQG�LGOH�FHOOV
DQG�)��3/�2$0�FHOOV�

� 6HFWLRQ�HUURU�PRQLWRULQJ�DQG�UHSRUWLQJ�LQFOXGHV�WKH�ILHOGV�GHILQHG�EHORZ�

± 0RQLWRULQJ�%ORFN�6L]H� �0%6��� ,W� LV� VHOHFWHG�E\�EDODQFLQJ� HIILFLHQF\� DQG�PRQLWRULQJ
DFFXUDF\��0%6� VKRXOG� EH� IL[HG�ZLWKLQ� WKH� UDQJH� �������� FHOOV� IRU� WKH� ���� ���� NELW�V
LQWHUIDFH�DQG�ZLWKLQ�WKH�UDQJH���������FHOOV�IRU�WKH���������NELW�V�LQWHUIDFH�
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SDULW\�YLRODWLRQV�LQ�D�%,3����:LWK�10%�(%�=����D�WRWDO�RI���RFWHWV�DUH�QHFHVVDU\�
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GHILQHG� LQ� $QQH[� '�*����� >��@�� :KHQ� WKLV� ILHOG� LV� QRW� XVHG�� WKH� FRGLQJ� LV
�$�KH[DGHFLPDO�
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XSVWUHDP�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D�GHIHFW�KDV�EHHQ�GHWHFWHG
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YLRODWLRQV�LQ�HDFK�EORFN��FDOFXODWHG�DW�WKH�UHFHLYLQJ�HQG�E\�FRPSDULVRQ�ZLWK�WKH�UHVXOW�FDUULHG�E\�WKH
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7KH�IROORZLQJ�VLJQDOV�UHODWHG�WR�PDLQWHQDQFH�DUH�GHILQHG�EHORZ�

,QGLFDWLRQ�RI�/26��/2)��/23�DQG�/&'�DUH�JHQHUDWHG�ZLWKLQ�WKH�IXQFWLRQDO�HTXLSPHQW�

0XOWLSOH[�6HFWLRQ�$,6��3DWK�$,6��0XOWLSOH[�6HFWLRQ�5',��3DWK�5',�DUH�VLJQDOV�WUDQVPLWWHG�UHFHLYHG
DFURVV�WKH�%�81,��VHH�1RWH���WR�7DEOH����



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

/RVV� RI� 6LJQDO� �/26�� ±�/26� LV� FRQVLGHUHG� WR� KDYH� RFFXUUHG�ZKHQ� WKH� DPSOLWXGH� RI� WKH� UHOHYDQW
VLJQDO�KDV�GURSSHG�EHORZ�SUHVFULEHG�OLPLWV�IRU�D�SUHVFULEHG�SHULRG�

/RVV� RI� )UDPH� �/2)�� ±� 7KH� LQWHUIDFH� GHWHFWV� D� /2)� ZKHQ� >WR� EH� GHWHUPLQHG� �7%'�@� RU� PRUH
FRQVHFXWLYH�HUURUHG�IUDPLQJ�SDWWHUQV�KDYH�EHHQ�UHFHLYHG�

/RVV�RI�3RLQWHU��/23��±�7KH�LQWHUIDFH�GHWHFWV�D�/23�ZKHQ�D�YDOLG�SRLQWHU�FDQ�QRW�EH�REWDLQHG�XVLQJ
WKH�SRLQWHU�LQWHUSUHWDWLRQ�UXOHV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����>��@�

����� 0DLQWHQDQFH�VLJQDOV�DV�GHILQHG�LQ�5HFRPPHQGDWLRQ�,�����>�@

0XOWLSOH�VHFWLRQ�$ODUP�,QGLFDWLRQ�6LJQDO��06�$,6��±�06�$,6�LV�DQ�670�VLJQDO�FRQWDLQLQJ�YDOLG
6HFWLRQ�2YHUKHDG�DQG�D�VFUDPEOHG�DOO�RQHV�SDWWHUQ�IRU�WKH�UHPDLQGHU�RI�WKH�VLJQDO��2Q�GHWHFWLQJ�/26
RU�/2)�RQ�WKH�LQFRPLQJ�VLJQDO��06�$,6�LV�JHQHUDWHG�ZLWKLQ��7%'��µV��06�$,6�LV�GHWHFWHG�DV�DQ�DOO
���V�LQ�ELWV������DQG���RI�WKH�.��E\WH�DIWHU�GHVFUDPEOLQJ�

3DWK�$ODUP� ,QGLFDWLRQ� 6LJQDO� �3�$,6�� ±� $8�$,6� LV� VHQW� WR� DOHUW� HTXLSPHQW� LQ� WKH� GLUHFWLRQ� RI
WUDQVPLVVLRQ�WKDW�D�IDLOXUH�KDV�EHHQ�GHWHFWHG��$8�$,6�LV�DQ�DOO�RQHV�VLJQDO�LQ�+���+���DQG�+��RFWHWV�
DV�ZHOO� DV� LQ� WKH� HQWLUH� SD\ORDG�� 2Q� GHWHFWLQJ� D� IDLOXUH� RU�06�$,6��$8�$,6� LV� JHQHUDWHG�ZLWKLQ
�7%'��µV�

0XOWLSOH�6HFWLRQ�)DU�(QG�5HFHLYH�)DLOXUH��06�5',��±�06�5',�DOHUWV�HTXLSPHQW�LQ�WKH�RSSRVLWH
GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D�IDLOXUH�KDV�EHHQ�GHWHFWHG��2Q�GHWHFWLQJ�/26��/2)��RU�D�06�$,6�RQ
WKH�LQFRPLQJ�VLJQDO��06�5',�LV�VHQW�ZLWKLQ��7%'��µV�E\�LQVHUWLQJ�WKH�FRGH�
���
�LQ�ELW�SRVLWLRQV���
���DQG���RI�WKH�.��E\WH�

3DWK�)DU�(QG�5HFHLYH�)DLOXUH��3�5',��±�3�5',�DOHUWV�WKH�DVVRFLDWHG�SDWK�WHUPLQDWLQJ�HTXLSPHQW
WKDW�D�IDLOXUH�LQ�WKH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�KDV�EHHQ�GHFODUHG�DORQJ�WKH�670�3DWK��,I�/26��/2)�
/23��/&'��06�$,6��RU�$8�$,6�DUH�GHWHFWHG��3�5',�LV�JHQHUDWHG�ZLWKLQ��7%'��µV�E\�VHWWLQJ�ELW��
LQ�WKH�SDWK�VWDWXV�E\WH��*���WR�RQH�

����� &HOO�GHOLQHDWLRQ�VLJQDOV

2XW� RI� &HOO� 'HOLQHDWLRQ� �2&'�� ±� $Q� 2&'� DQRPDO\� RFFXUV� ZKHQ� WKH� FHOO� GHOLQHDWLRQ� SURFHVV
FKDQJHV� IURP�6<1&�VWDWH� WR�+817�VWDWH�ZKLOH� LQ�D�ZRUNLQJ� VWDWH� �UHIHU� WR�)LJXUH���,���������$Q
2&'� DQRPDO\� WHUPLQDWHV� ZKHQ� WKH� 35(6<1&� WR� 6<1&� VWDWH� WUDQVLWLRQ� RFFXUV� �UHIHU� WR
)LJXUH���,��������RU�ZKHQ�WKH�2&'�DQRPDO\�SHUVLVWV�DQG�WKH�/&'�PDLQWHQDQFH�VWDWH�LV�HQWHUHG��VHH
EHORZ��

/RVV�RI�&HOO�'HOLQHDWLRQ��/&'��±�$Q�/&'�GHIHFW�RFFXUV�ZKHQ�DQ�2&'�DQRPDO\��VHH�DERYH��KDV
SHUVLVWHG� IRU� [� PV�� $Q� /&'� GHIHFW� WHUPLQDWHV� ZKHQ� WKH� FHOO� GHOLQHDWLRQ� SURFHVV� �UHIHU� WR
)LJXUH���,��������HQWHUV�DQG�UHPDLQV�LQ�WKH�6<1&�VWDWH�IRU�[�FRQWLQXRXV�PLOOLVHFRQGV��7KH�YDOXH�RI�[
LV� LQ� WKH� UDQJH��� WR��� IRU�6'+�EDVHG�81,V��7KH�YDOXH�RI�[� IRU�RWKHU� LQWHUIDFH� W\SHV� LV� IRU� IXUWKHU
VWXG\�

127(�±�)RU�LPSOHPHQWDWLRQV�ZKHUH�WKH�YDOXH�RI�[�LV�]HUR��WKH�FRQGLWLRQV�IRU�HQWHULQJ�2&'�DQG�/&'�VLJQDO
VWDWHV�DUH�LGHQWLFDO��DQG�DUH�HTXLYDOHQW�WR�WKH�VLJQDO�/&'��/RVV�RI�&HOO�'HOLQHDWLRQ��XVHG�LQ�WKH������YHUVLRQ
RI�5HFRPPHQGDWLRQ�,�����

����� 0DLQWHQDQFH�VWDWH�WDEOHV

7KLV�VXEFODXVH�DSSOLHV�IRU�EURDGEDQG�DFFHVV�FRQILJXUDWLRQV�WKDW�SURYLGH�WUDQVPLVVLRQ�SDWK�FRQWLQXLW\
EHWZHHQ�%�17��%�7(�DQG�%�(7��7KH�PRUH�JHQHUDO�FDVH�LQFOXGLQJ�$70�FURVV�FRQQHFW�IXQFWLRQDOLW\
LV�IRU�IXUWKHU�VWXG\�

7KH�XVHU� VLGH�DQG�QHWZRUN� VLGH�RI� WKH� LQWHUIDFH�KDYH� WR� LQIRUP�HDFK�RWKHU�RI� WKH� OD\HU��� VWDWHV� LQ
UHODWLRQ�WR�WKH�GLIIHUHQW�GHIHFWV�WKDW�FRXOG�EH�GHWHFWHG�
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�� 5HFRPPHQGDWLRQ�,������������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

)RU�WKH�SXUSRVH��WZR�VWDWH�WDEOHV�DUH�GHILQHG��RQH�DW�WKH�XVHU�VLGH�DQG�RQH�DW�WKH�QHWZRUN�VLGH��6WDWHV
DW�WKH�XVHU�VLGH��)�VWDWHV��DUH�GHILQHG�LQ���������DQG�VWDWHV�DW�WKH�QHWZRUN�VLGH��*�VWDWHV��DUH�GHILQHG
LQ����������7KH�VWDWH�WDEOHV�DUH�GHILQHG�LQ���������

)DXOW�FRQGLWLRQV�)&��WR�)&��WKDW�FRXOG�RFFXU�DW�WKH�QHWZRUN�VLGH�RU�EHWZHHQ�WKH�QHWZRUN�VLGH�DQG
XVHU� VLGH� DUH� GHILQHG� LQ� )LJXUH� ��� 7KHVH� IDXOW� FRQGLWLRQV� GLUHFWO\� DIIHFW� WKH� )� DQG� *� VWDWHV�
,QIRUPDWLRQ�RQ�WKHVH�IDXOW�FRQGLWLRQV�LV�H[FKDQJHG�EHWZHHQ�WKH�XVHU�DQG�QHWZRUN�VLGHV�LQ�WKH�IRUP�RI
VLJQDOV�GHILQHG�DERYH�
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7����������

%�17�
�

%�7(
%�17� %�(7

)DXOW�FRQGLWLRQ 'HILQLWLRQ

)DXOW�LQ�WKH�XSVWUHDP�GLUHFWLRQ�RI�WKH�LQWHUIDFH

6HFWLRQ 6HFWLRQ

3DWK

)DXOW�LQ�WKH�GRZQVWUHDP�GLUHFWLRQ�RI�WKH�LQWHUIDFH

)DXOW�LQ�WKH�GRZQVWUHDP�GLUHFWLRQ�LQ�DFFHVV�GLJLWDO�VHFWLRQ

)DXOW�LQ�WKH�XSVWUHDP�GLUHFWLRQ�LQ�DFFHVV�GLJLWDO�VHFWLRQ

%�17��
%�7( %�17� %�(7

/RFDWLRQ�RI�IDXOW�FRQGLWLRQV

)LJXUH���,�������±�)DXOW�FRQGLWLRQV�DQG�RSHUDWLRQDO�VSDQ�RI�VHFWLRQ
SDWK�PDLQWHQDQFH�VLJQDOV

127(���±�2QO\�VWDEOH�VWDWHV�QHHGHG� IRU�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI� WKH�XVHU�DQG� WKH�QHWZRUN�VLGH�RI� WKH
LQWHUIDFH��V\VWHP�UHDFWLRQV��XVHU�DQG�QHWZRUN�UHOHYDQW�LQIRUPDWLRQ��DUH�GHILQHG��7KH�WUDQVLHQW�VWDWHV�UHODWLYH�WR
WKH�GHWHFWLRQV�RI�WKH�HUURU�LQIRUPDWLRQ�DUH�QRW�WDNHQ�LQWR�DFFRXQW�H[FHSW�IRU�SRZHU�RQ�RII�WUDQVLHQW�VWDWHV�)�
DQG�*���

127(���±�7KH� XVHU� GRHV� QRW� QHHG� WR� NQRZ� ZKHUH� D� IDLOXUH� LV� ORFDWHG� LQ� WKH� QHWZRUN�� 7KH� XVHU� PXVW� EH
LQIRUPHG�RQ�WKH�DYDLODELOLW\�DQG�WKH�FRQWLQXLW\�RI�WKH�OD\HU���VHUYLFH�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ
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127(���±�7KH� XVHU� KDV� DOO� LQIRUPDWLRQ� UHODWLYH� WR� WKH� SHUIRUPDQFH� DVVRFLDWHG� ZLWK� HDFK� GLUHFWLRQ� RI� LWV
DGMDFHQW�VHFWLRQ��7KH�VXSHUYLVLRQ�RI�WKH�TXDOLW\�RI�WKLV�VHFWLRQ�LV�WKH�XVHU
V�UHVSRQVLELOLW\�

������� /D\HU���VWDWHV�RQ�WKH�XVHU�VLGH�RI�WKH�LQWHUIDFH

)��VWDWH��/RVV�RI�SRZHU�RQ�WKH�XVHU�VLGH

± ,Q�JHQHUDO��WKH�7(�FDQ�QHLWKHU�WUDQVPLW�QRU�UHFHLYH�VLJQDOV�

)��VWDWH��2SHUDWLRQDO�VWDWH

± 1HWZRUN�WLPLQJ�DQG�OD\HU���VHUYLFH�LV�DYDLODEOH�

± 7KH�XVHU�VLGH�WUDQVPLWV�DQG�UHFHLYHV�RSHUDWLRQDO�IUDPHV�

)��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

± 1HWZRUN�WLPLQJ�LV�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�XVHU�VLGH�WUDQVPLWV�RSHUDWLRQDO�IUDPHV�

± 7KH�XVHU�VLGH�UHFHLYHV�IUDPH�FRQWDLQLQJ�3DWK�5',�LQGLFDWLRQ�

)��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�DQ\�FRPELQDWLRQ�RI�)&��ZLWK�)&���)&��DQG�)&��

± 1HWZRUN�WLPLQJ�PD\�QRW�EH�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�XVHU�VLGH�GHWHFWV�/26��/2)��/23��/&'�

± 7KH�XVHU�VLGH�WUDQVPLWV�IUDPHV�ZLWK�DVVRFLDWHG�0XOWLSOH[�6HFWLRQ�5',�DQG�3DWK�5',�

)��VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQ�)&���RU�)&��DQG�)&��RU�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�PD\�QRW�EH�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�XVHU�VLGH�GHWHFWV�3DWK�$,6��/23��RU�/&'�

± 7KH�XVHU�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�5',�LQGLFDWLRQ�

)��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��RU�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�XVHU�VLGH�WUDQVPLWV�RSHUDWLRQDO�IUDPHV�

± 7KH�XVHU�VLGH�UHFHLYHV�IUDPHV�FRQWDLQLQJ�0XOWLSOH[�6HFWLRQ�5',�DQG�3DWK�5',�LQGLFDWLRQV�

)��VWDWH�

± 7KLV�IDXOW�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&����)&��RU�)&����)&����)&��

± 1HWZRUN�WLPLQJ�PD\�QRW�EH�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�XVHU�VLGH�UHFHLYHV�IUDPHV�FRQWDLQLQJ�06�5',�DQG�3DWK�$,6�

± 7KH�XVHU�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�5',�

)��VWDWH��3RZHU�RQ�VWDWH

± 7KLV�LV�D�WUDQVLHQW�VWDWH�DQG�WKH�XVHU�VLGH�PD\�FKDQJH�WKH�VWDWH�DIWHU�GHWHFWLRQ�RI�WKH�VLJQDO
UHFHLYHG�
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������� /D\HU���VWDWHV�DW�WKH�QHWZRUN�VLGH�RI�WKH�LQWHUIDFH

*��VWDWH��/RVV�RI�SRZHU�RQ�WKH�1HWZRUN�VLGH

± ,Q�JHQHUDO��WKH�%�17��FDQ�QHLWKHU�WUDQVPLW�QRU�UHFHLYH�DQ\�VLJQDO�

*��VWDWH��2SHUDWLRQDO�VWDWH

± 7KH�QHWZRUN�WLPLQJ�DQG�OD\HU���VHUYLFH�LV�DYDLODEOH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�DQG�UHFHLYHV�RSHUDWLRQDO�IUDPHV�

*��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

± 1HWZRUN�WLPLQJ�LV�SURYLGHG�WR�WKH�XVHU�VLGH�

± 7KH�SDWK�WHUPLQDWLQJ�HTXLSPHQW�ZLWKLQ�WKH�DFFHVV�QHWZRUN�GHWHFWV�/26��/2)��/23��/&'�
RU�3DWK�$,6�RU�0XOWLSOH[�6HFWLRQ�$,6�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�5',�LQGLFDWLRQ�

*��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�WR�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�RSHUDWLRQDO�IUDPHV�

± 7KH� QHWZRUN� VLGH� UHFHLYHV� IUDPHV� FRQWDLQLQJ� 0XOWLSOH[� 6HFWLRQ� 5',� DQG� 3DWK� 5',
LQGLFDWLRQV�

*��VWDWH��)DXOW�FRQGLWLRQ�1R���

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�SURYLGHG�WR�WKH�XVHU�VLGH�

± 7KH�%�17��GHWHFWV�/26�/2)�RU�0XOWLSOH[�6HFWLRQ�$,6�IURP�WKH�DFFHVV�QHWZRUN�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�3DWK�$,6�

± 7KH�QHWZRUN�VLGH�UHFHLYHV�IUDPHV�FRQWDLQLQJ�3DWK�5',�LQGLFDWLRQ�

*��VWDWH�

± 7KLV�IDXOW�VWDWHV�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��RU�)&��DQG�)&��

± 7KH� QHWZRUN� VLGH� WUDQVPLWV� IUDPH� FRQWDLQLQJ� 0XOWLSOH[� 6HFWLRQ� 5',� DQG� 3DWK� 5',
LQGLFDWLRQ�WR�WKH�XVHU�VLGH�

*��VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�5',�LQGLFDWLRQ�

± 7KH�%�17��UHFHLYHV�0XOWLSOH[�6HFWLRQ�5',�DQG�3DWK�5',�LQGLFDWLRQV�IURP�WKH�XVHU�VLGH�DQG
WKH�3DWK�WHUPLQDWLQJ�HTXLSPHQW�GHWHFWV�/26��/2)��/23��/&'��3DWK�$,6�RU�06�$,6�

*��VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�DW�WKH�XVHU�VLGH�
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± 7KH�QHWZRUN�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�$,6�LQGLFDWLRQ�

± 7KH�QHWZRUN�VLGH�UHFHLYHV�IUDPHV�FRQWDLQLQJ�3DWK�

*��VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��RU�)&��DQG�)&��DQG�)&��

± 7KH� QHWZRUN� VLGH� WUDQVPLWV� IUDPHV� FRQWDLQLQJ� 0XOWLSOH[� 6HFWLRQ� 5',� DQG� 3DWK� 5',
LQGLFDWLRQV�WR�WKH�XVHU�VLGH�

*��VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�WR�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�$,6�

± 7KH� QHWZRUN� VLGH� UHFHLYHV� IUDPHV� FRQWDLQLQJ� 0XOWLSOH[� 6HFWLRQ� 5',� DQG� 3DWK� 5',
LQGLFDWLRQV�

*���VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��RU�)&��DQG�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�SURYLGHG�WR�WKH�XVHU�VLGH�

± 7KH� QHWZRUN� VLGH� WUDQVPLWV� IUDPHV� FRQWDLQLQJ� 3DWK� $,6� DQG� 0XOWLSOH[� 6HFWLRQ� 5',
LQGLFDWLRQ�WR�WKH�XVHU�VLGH�

*���VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�$8�$,6�DQG�06�5',�WR�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�UHFHLYHV�IUDPHV�FRQWDLQLQJ�06�5',�

*���VWDWH�

± 7KLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��DQG�)&��RU�)&��DQG�)&��DQG
)&��DQG�)&��

± 1HWZRUN�WLPLQJ�LV�QRW�DYDLODEOH�DW�WKH�XVHU�VLGH�

± 7KH�QHWZRUN�VLGH�WUDQVPLWV�IUDPHV�FRQWDLQLQJ�3DWK�$,6�DQG�06�5',�WR�WKH�XVHU�VLGH

*���VWDWH��3RZHU�RQ�VWDWH

± 7KLV� LV� D� WUDQVLHQW� VWDWH� DQG� WKH� QHWZRUN� VLGH�PD\� FKDQJH� WKH� VWDWH� DIWHU� GHWHFWLRQ� RI� WKH
VLJQDO�UHFHLYHG�

������� 'HILQLWLRQ�RI�SULPLWLYHV

7KH� IROORZLQJ� SULPLWLYHV� VKRXOG� EH� XVHG� EHWZHHQ� WKH� SK\VLFDO� PHGLD� GHSHQGHQW� OD\HU� DQG� WKH
PDQDJHPHQW�HQWLW\�>0DQDJHPHQW�3K\VLFDO�+HDGHU��03+��SULPLWLYHV@�

03+�$, 03+� $&7,9$7(� ,1',&$7,21� �LV� XVHG� DV� HUURU� UHFRYHU\� DQG� LQLWLDOL]DWLRQ
LQIRUPDWLRQ�

03+�', 03+�'HDFWLYDWH�,QGLFDWLRQ

03+�(,Q 03+�(5525�,1',&$7,21�ZLWK�SDUDPHWHU�Q��Q�GHILQHV�WKH�IDLOXUH�FRQGLWLRQ�UHOHYDQW
WR�WKH�UHSRUWHG�HUURU�
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