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7KH�,78�7��7HOHFRPPXQLFDWLRQ�6WDQGDUGL]DWLRQ�6HFWRU�� LV�D�SHUPDQHQW�RUJDQ�RI� WKH�,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ
8QLRQ� �,78���7KH� ,78�7� LV� UHVSRQVLEOH� IRU� VWXG\LQJ� WHFKQLFDO��RSHUDWLQJ�DQG� WDULII�TXHVWLRQV�DQG� LVVXLQJ�5HFRPPHQ�
GDWLRQV�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�����+HOVLQNL��0DUFK�������������

,78�7�5HFRPPHQGDWLRQ�*�����ZDV�UHYLVHG�E\�,78�7�6WXG\�*URXS����������������DQG�ZDV�DSSURYHG�XQGHU�WKH�:76&
5HVROXWLRQ�1R����SURFHGXUH�RQ�WKH���WK�RI�-DQXDU\������
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127(

,Q�WKLV�5HFRPPHQGDWLRQ��WKH�H[SUHVVLRQ�³$GPLQLVWUDWLRQ´�LV�XVHG�IRU�FRQFLVHQHVV�WR�LQGLFDWH�ERWK�D�WHOHFRPPXQLFDWLRQ
DGPLQLVWUDWLRQ�DQG�D�UHFRJQL]HG�RSHUDWLQJ�DJHQF\�

��,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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�UHYLVHG������

� ,QWURGXFWLRQ

��� 6FRSH

5HFRPPHQGDWLRQ�*�����JLYHV� WKH�VWUXFWXUH�RI�5HFRPPHQGDWLRQV�RQ�6'+�HTXLSPHQW��7KLV�5HFRPPHQGDWLRQ�JLYHV�DQ
RYHUYLHZ�RI�WKH�IXQFWLRQV�RI�6'+�HTXLSPHQW��H[DPSOHV�RI�PXOWLSOH[HU�DQG�FURVV�FRQQHFW�HTXLSPHQW�W\SHV�DQG�JHQHUDO
SHUIRUPDQFH�UHTXLUHPHQWV�

7KH� SRVVLELOLWLHV� RI� DGG�GURS� IHDWXUHV��PL[HG� SD\ORDGV� DQG� IOH[LEOH� WULEXWDU\�FKDQQHO� DVVRFLDWLRQV� LQ� 6'+� HTXLSPHQW
PDNH�LW�GLIILFXOW�WR�SURYLGH�D�5HFRPPHQGDWLRQ�ZKLFK�LV�XQDPELJXRXV�ZKLOH�UHPDLQLQJ�JHQHULF�HQRXJK�QRW�WR�FRQVWUDLQ
LPSOHPHQWDWLRQ��7R�RYHUFRPH�WKHVH�GLIILFXOWLHV��WKH�³IXQFWLRQDO�UHIHUHQFH�PRGHO´�DSSURDFK�KDV�EHHQ�DGRSWHG��7KHUHIRUH
WKLV�VHULHV�RI�5HFRPPHQGDWLRQV�GHVFULEHV�WKH�HTXLSPHQW�LQ�WHUPV�RI�YDULRXV�IXQFWLRQDO�EORFNV��7KLV�ORJLFDO�SDUWLWLRQLQJ
LV�XVHG�WR�VLPSOLI\�DQG�JHQHUDOL]H�WKH�GHVFULSWLRQ��,W�GRHV�QRW�LPSO\�DQ\�SK\VLFDO�SDUWLWLRQLQJ�RU�LPSOHPHQWDWLRQ�

2QO\�H[WHUQDO�LQWHUIDFH�UHTXLUHPHQWV�ZLOO�EH�VSHFLILHG��)RU�SD\ORDGV�WKHVH�ZLOO�FRQIRUP�WR�HLWKHU�670�1��DFFRUGLQJ�WR
5HFRPPHQGDWLRQV� *������ *����� DQG� *������ RU� 5HFRPPHQGDWLRQ�*������ 7KH� LQWHUIDFH� WR� WKH� WHOHFRPPXQLFDWLRQV
PDQDJHPHQW�QHWZRUN��701��ZLOO�FRQIRUP�WR�5HFRPPHQGDWLRQ�*������7KH�SRLQWV�EHWZHHQ�IXQFWLRQDO�EORFNV�H[LVW�RQO\
DV� ORJLFDO� UHIHUHQFH� SRLQWV� DQG� QRW� DV� LQWHUQDO� LQWHUIDFHV�� WKHUH� LV� WKHUHIRUH� QR� LQWHUIDFH� GHVFULSWLRQ� RU� LQWHUIDFH
VSHFLILFDWLRQ�DVVRFLDWHG�ZLWK�WKHVH�SRLQWV�

��� $EEUHYLDWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�5HFRPPHQGDWLRQ��WKH�IROORZLQJ�DEEUHYLDWLRQV�DUH�XVHG�

$,6 $ODUP�,QGLFDWLRQ�6LJQDO

$8 $GPLQLVWUDWLYH�8QLW

$8* $GPLQLVWUDWLYH�8QLW�*URXS

& &RQWDLQHU

'&& 'DWD�&RPPXQLFDWLRQV�&KDQQHO

(&& (PEHGGHG�&RPPXQLFDWLRQV�&KDQQHO

)(%( )DU�(QG�%ORFN�(UURU

)(5) )DU�(QG�5HFHLYH�)DLOXUH

+&6 +LJKHU�RUGHU�&RQQHFWLRQ�6XSHUYLVLRQ

+2 +LJKHU�2UGHU

+2$ +LJKHU�2UGHU�$VVHPEOHU

+2, +LJKHU�2UGHU�,QWHUIDFH

+29& +LJKHU�2UGHU�9LUWXDO�&RQWDLQHU

+3 +LJKHU�RUGHU�3DWK

+3$ +LJKHU�RUGHU�3DWK�$GDSWDWLRQ

+3& +LJKHU�RUGHU�3DWK�&RQQHFWLRQ

+320 +LJKHU�RUGHU�3DWK�2YHUKHDG�0RQLWRU

+37 +LJKHU�RUGHU�3DWK�7HUPLQDWLRQ

+8* +LJKHU�RUGHU�SDWK�8QHTXLSSHG�*HQHUDWRU

/&6 /RZHU�RUGHU�&RQQHFWLRQ�6XSHUYLVLRQ

/2 /RZHU�2UGHU
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/2, /RZHU�2UGHU�,QWHUIDFH

/29& /RZHU�2UGHU�9LUWXDO�&RQWDLQHU

/3 /RZHU�RUGHU�3DWK

/3$ /RZHU�RUGHU�3DWK�$GDSWDWLRQ

/3& /RZHU�RUGHU�3DWK�&RQQHFWLRQ

/320 /RZHU�RUGHU�3DWK�2YHUKHDG�0RQLWRU

/37 /RZHU�RUGHU�3DWK�7HUPLQDWLRQ

/8* /RZHU�RUGHU�8QHTXLSSHG�*HQHUDWRU

0&) 0HVVDJH�&RPPXQLFDWLRQV�)XQFWLRQ

06$ 0XOWLSOH[�6HFWLRQ�$GDSWDWLRQ

062+ 0XOWLSOH[�6HFWLRQ�2YHU+HDG

063 0XOWLSOH[�6HFWLRQ�3URWHFWLRQ

067 0XOWLSOH[�6HFWLRQ�7HUPLQDWLRQ

11, 1HWZRUN�1RGH�,QWHUIDFH

2+$ 2YHU+HDG�$FFHVV

3'+ 3OHVLRFKURQRXV�'LJLWDO�+LHUDUFK\

32+ 3DWK�2YHU+HDG

33, 3'+�3K\VLFDO�,QWHUIDFH

562+ 5HJHQHUDWRU�6HFWLRQ�2YHU+HDG

567 5HJHQHUDWRU�6HFWLRQ�7HUPLQDWLRQ

6'+ 6\QFKURQRXV�'LJLWDO�+LHUDUFK\

6';& 6\QFKURQRXV�'LJLWDO�KLHUDUFK\�&URVV�&RQQHFW

6(0) 6\QFKURQRXV�(TXLSPHQW�0DQDJHPHQW�)XQFWLRQ

6(73, 6\QFKURQRXV�(TXLSPHQW�7LPLQJ�3K\VLFDO�,QWHUIDFH

6(76 6\QFKURQRXV�(TXLSPHQW�7LPLQJ�6RXUFH

62+ 6HFWLRQ�2YHU+HDG

63, 6'+�3K\VLFDO�,QWHUIDFH

670 6\QFKURQRXV�7UDQVSRUW�0RGXOH

701 7HOHFRPPXQLFDWLRQV�0DQDJHPHQW�1HWZRUN

77) 7UDQVSRUW�7HUPLQDO�)XQFWLRQ

78 7ULEXWDU\�8QLW

78* 7ULEXWDU\�8QLW�*URXS

9& 9LUWXDO�&RQWDLQHU

��� 'HILQLWLRQV
127(�±�7KH� IROORZLQJ� GHILQLWLRQV� DUH� UHOHYDQW� LQ� WKH� FRQWH[W� RI� 6'+�UHODWHG�5HFRPPHQGDWLRQV�� )RU� D�PRUH� FRPSOHWH

GHILQLWLRQ�RI�WKH�IXQFWLRQDO�EORFNV��VHH�5HFRPPHQGDWLRQ�*�����

����� $GPLQLVWUDWLYH�XQLW��$8�

6HH�5HFRPPHQGDWLRQ�*�����

����� $GPLQLVWUDWLYH�XQLW�JURXS��$8*�

6HH�5HFRPPHQGDWLRQ�*�����

����� 'DWD�FRPPXQLFDWLRQV�FKDQQHO��'&&�

6HH�5HFRPPHQGDWLRQ�*�����
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����� (PEHGGHG�FRPPXQLFDWLRQV�FKDQQHO��(&&�

6HH�5HFRPPHQGDWLRQ�*�����

����� )DU�HQG�EORFN�HUURU��)(%(�

6HH�5HFRPPHQGDWLRQ�*�����

����� )DU�HQG�UHFHLYH�IDLOXUH��)(5)�

6HH�5HFRPPHQGDWLRQ�*�����

����� KLJKHU� RUGHU� FRQQHFWLRQ� VXSHUYLVLRQ� �+&6��� 7KH� +&6� IXQFWLRQ� LV� WKH� FRPELQDWLRQ� RI� DQ� +8*� DQG� DQ
+320��ERWK�RI�ZKLFK�DUH�GHVFULEHG�EHORZ�

����� KLJKHU�RUGHU�SDWK��+2��+3��� ,Q�DQ�6'+�QHWZRUN�� WKH�KLJKHU�RUGHU� �+2��+3��SDWK� OD\HUV�SURYLGH�D� VHUYHU
QHWZRUN� IRU� WKH� ORZHU� RUGHU� �/2�� /3�� SDWK� OD\HUV�� 7KH� FRPSDUDWLYH� WHUPV� ORZHU� DQG� KLJKHU� UHIHU� RQO\� WR� WKH� WZR
SDUWLFLSDQWV�LQ�VXFK�D�FOLHQW�VHUYHU�UHODWLRQVKLS��9&�����SDWKV�PD\�EH�GHVFULEHG�DV�ORZHU�RUGHU�LQ�UHODWLRQ�WR�9&���DQG
9&���ZKLOH�WKH�9&���SDWK�PD\�EH�GHVFULEHG�DV�ORZHU�RUGHU�LQ�UHODWLRQ�WR�9&���

����� KLJKHU�RUGHU�DVVHPEOHU��+2$���7KH�+2$�IXQFWLRQ�LV� WKH�FRPELQDWLRQ�RI�DQ�+3$�DQG�+37�IXQFWLRQ��ERWK
GHVFULEHG�EHORZ��,W�DVVHPEOHV�ORZHU�RUGHU�9&V�LQWR�KLJKHU�RUGHU�9&V�

������ KLJKHU� RUGHU� LQWHUIDFH� �+2,��� 7KH� +2,� IXQFWLRQ� LV� D� FRPELQDWLRQ� RI� WKH� 33,�� /3$�� DQG� +37� IXQFWLRQV
GHVFULEHG�EHORZ��,W�LQWHUIDFHV�ZLWK�D�3'+�VLJQDO�DQG�PDSV�LW�LQWR�D�KLJKHU�RUGHU�9&�

������ KLJKHU�RUGHU�SDWK�DGDSWDWLRQ� �+3$���7KH�+3$�IXQFWLRQ�DGDSWV�D� ORZHU�RUGHU�9&� �9&�������� WR�D�KLJKHU
RUGHU�9&��9&������E\�SURFHVVLQJ�WKH�78�SRLQWHU��ZKLFK�LQGLFDWHV�WKH�SKDVH�RI�WKH�ILUVW�E\WH�RI�9&�������32+�UHODWLYH�WR
WKH�ILUVW�E\WH�RI�9&�����32+��DQG�DVVHPEOLQJ�GLVDVVHPEOLQJ�WKH�FRPSOHWH�9&�����

������ KLJKHU�RUGHU�SDWK�FRQQHFWLRQ��+3&���7KH�+3&�IXQFWLRQ�SURYLGHV�IRU�IOH[LEOH�LQWHUFRQQHFWLRQ�RI�KLJKHU�RUGHU
9&V��9&������

������ KLJKHU�RUGHU�SDWK�RYHUKHDG�PRQLWRU��+320���7KH�+320�IXQFWLRQ�PRQLWRUV�WKH�SDWK�RYHUKHDG�LQ�D�KLJKHU
RUGHU�9&�ZLWKRXW�WHUPLQDWLQJ�WKH�SDWK�RU�PRGLI\LQJ�WKH�32+�

������ KLJKHU�RUGHU�SDWK�WHUPLQDWLRQ��+37���7KH�+37�IXQFWLRQ�WHUPLQDWHV�D�KLJKHU�RUGHU�SDWK�E\�JHQHUDWLQJ�DQG
DGGLQJ�WKH�DSSURSULDWH�9&�32+�WR�WKH�UHOHYDQW�FRQWDLQHU�DW�WKH�SDWK�VRXUFH�DQG�UHPRYLQJ�WKH�9&�32+�DQG�UHDGLQJ�LW�DW
WKH�SDWK�VLQN�

������ KLJKHU�RUGHU�SDWK�XQHTXLSSHG�JHQHUDWRU��+8*���:KHQ�WKHUH�LV�QR�YDOLG�KLJKHU�RUGHU�9&�DW�DQ�RXWSXW�RI�WKH
+3&�IXQFWLRQ��WKH�+8*�IXQFWLRQ�JHQHUDWHV�D�KLJKHU�RUGHU�9&�ZLWK�XQGHILQHG�SD\ORDG�DQG�YDOLG�32+��LQFOXGLQJ�D�VLJQDO
ODEHO�VHW�WR�WKH�YDOXH�³XQHTXLSSHG´�

������ ORZHU�RUGHU�FRQQHFWLRQ�VXSHUYLVLRQ��/&6���7KH�/&6�IXQFWLRQ� LV�D�FRPELQDWLRQ�RI�DQ�/8*�DQG�DQ�/320
IXQFWLRQ��ERWK�RI�ZKLFK�DUH�GHVFULEHG�EHORZ�

������ /RZHU�RUGHU�SDWK��/2��/3�

6HH�KLJKHU�RUGHU�SDWK�DERYH�

������ ORZHU�RUGHU�LQWHUIDFH��/2,���7KH�/2,�IXQFWLRQ�LV�D�FRPELQDWLRQ�RI�D�33,��/3$��DQG�/37�IXQFWLRQ��GHVFULEHG
EHORZ��,W�LQWHUIDFHV�ZLWK�D�3'+�VLJQDO�DQG�PDSV�LW�LQWR�D�ORZHU�RUGHU�9&�
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������ ORZHU� RUGHU� SDWK� DGDSWDWLRQ� �/3$��� 7KH� /3$� IXQFWLRQ� DGDSWV� D� 3'+� VLJQDO� WR� DQ� 6'+� QHWZRUN� E\
PDSSLQJ�GH�PDSSLQJ�WKH�VLJQDO�LQWR�RXW�RI�D�V\QFKURQRXV�FRQWDLQHU��,I�WKH�VLJQDO�LV�DV\QFKURQRXV��WKH�PDSSLQJ�SURFHVV
ZLOO�LQFOXGH�ELW�OHYHO�MXVWLILFDWLRQ�

������ ORZHU�RUGHU�SDWK�FRQQHFWLRQ��/3&���7KH�/3&�IXQFWLRQ�SURYLGHV�IRU�IOH[LEOH�LQWHUFRQQHFWLRQ�RI�ORZHU�RUGHU
9&V�

������ ORZHU�RUGHU�SDWK�RYHUKHDG�PRQLWRU��/320���7KH�/320�IXQFWLRQ�PRQLWRUV� WKH�SDWK�RYHUKHDG� LQ�D� ORZHU
RUGHU�9&�ZLWKRXW�WHUPLQDWLQJ�WKH�SDWK�RU�PRGLI\LQJ�WKH�32+�

������ ORZHU� RUGHU� SDWK� WHUPLQDWLRQ� �/37��� 7KH�/37� IXQFWLRQ� WHUPLQDWHV� D� ORZHU� RUGHU� SDWK� E\� JHQHUDWLQJ� DQG
DGGLQJ�WKH�DSSURSULDWH�9&�32+�WR�WKH�UHOHYDQW�FRQWDLQHU�DW�WKH�SDWK�VRXUFH��UHPRYLQJ�WKH�9&�32+�DQG�UHDGLQJ�LW�DW�WKH
SDWK�VLQN�

������ ORZHU�RUGHU�SDWK�XQHTXLSSHG�JHQHUDWRU��/8*���:KHQ�WKHUH�LV�QR�YDOLG�ORZHU�RUGHU�9&�DW�DQ�RXWSXW�RI�WKH
/3&�IXQFWLRQ��WKH�/8*�IXQFWLRQ�JHQHUDWHV�D�ORZHU�RUGHU�9&�ZLWK�XQGHILQHG�SD\ORDG�DQG�YDOLG�32+��LQFOXGLQJ�D�VLJQDO
ODEHO�VHW�WR�WKH�YDOXH�³XQHTXLSSHG´�

������ 0HVVDJH�FRPPXQLFDWLRQV�IXQFWLRQ��0&)�

6HH�5HFRPPHQGDWLRQ�*�����

������ PXOWLSOH[�VHFWLRQ�DGDSWDWLRQ��06$���7KH�06$�IXQFWLRQ�SURFHVVHV�WKH�$8�����SRLQWHU�WR�LQGLFDWH�WKH�SKDVH
RI�WKH�ILUVW�E\WH�RI�9&�����32+�UHODWLYH�WR�WKH�ILUVW�E\WH�RI�670�1�62+�DQG�DVVHPEOHV�GLVDVVHPEOHV�WKH�FRPSOHWH�670�
1�IUDPH�

������ PXOWLSOH[�VHFWLRQ�RYHUKHDG��062+���7KH�062+�FRPSULVHV�URZV���WR���RI�WKH�62+�RI�WKH�670�1�VLJQDO�

������ PXOWLSOH[�VHFWLRQ�SURWHFWLRQ��063���7KH�063�IXQFWLRQ�SURYLGHV�FDSDELOLW\� IRU� VZLWFKLQJ�D� VLJQDO�EHWZHHQ
DQG�LQFOXGLQJ�WZR�067�IXQFWLRQV��IURP�D�ZRUNLQJ�WR�D�SURWHFWLRQ�VHFWLRQ�

������ PXOWLSOH[�VHFWLRQ�WHUPLQDWLRQ��067���7KH�067�IXQFWLRQ�JHQHUDWHV�WKH�062+�LQ�WKH�SURFHVV�RI�IRUPLQJ�DQ
6'+�IUDPH�VLJQDO�DQG�WHUPLQDWHV�WKH�062+�LQ�WKH�UHYHUVH�GLUHFWLRQ�

������ RYHUKHDG�DFFHVV� �2+$���7KH�2+$�IXQFWLRQ�SURYLGHV� LQWHJUDWHG� DFFHVV� WR� WUDQVPLVVLRQ�RYHUKHDG� IXQFWLRQV
VXFK�DV�RUGHU�ZLUH�

������ 3DWK�RYHUKHDG��32+�

6HH�5HFRPPHQGDWLRQ�*�����

������ 3'+�SK\VLFDO�LQWHUIDFH��33,���7KH�33,�IXQFWLRQ�FRQYHUWV�D�3'+�LQWHUIDFH�VLJQDO�LQWR�DQ�LQWHUQDO�ORJLF�OHYHO
3'+�VLJQDO��DQG�YLFH�YHUVD�

������ UHJHQHUDWRU�VHFWLRQ�RYHUKHDG��562+���7KH�562+�FRPSULVHV�URZV���WR���RI�WKH�62+�RI�WKH�670�1�VLJQDO�

������ UHJHQHUDWRU�VHFWLRQ�WHUPLQDWLRQ��567���7KH�567�IXQFWLRQ�JHQHUDWHV�WKH�562+�LQ�WKH�SURFHVV�RI�IRUPLQJ�DQ
6'+�IUDPH�VLJQDO�DQG�WHUPLQDWHV�WKH�562+�LQ�WKH�UHYHUVH�GLUHFWLRQ�

������ 6\QFKURQRXV�GLJLWDO�KLHUDUFK\��6'+�

6HH�5HFRPPHQGDWLRQ�*�����

������ V\QFKURQRXV� HTXLSPHQW� PDQDJHPHQW� IXQFWLRQ� �6(0)��� 7KH� 6(0)� FRQYHUWV� SHUIRUPDQFH� GDWD� DQG
LPSOHPHQWDWLRQ� VSHFLILF� KDUGZDUH� DODUPV� LQWR� REMHFW�RULHQWHG� PHVVDJHV� IRU� WUDQVPLVVLRQ� RYHU� WKH� '&&�V�� DQG�RU� D
4�LQWHUIDFH�� ,W� DOVR� FRQYHUWV� REMHFW�RULHQWHG� PHVVDJHV� UHODWHG� WR� RWKHU� PDQDJHPHQW� IXQFWLRQV� IRU� SDVVLQJ� DFURVV� WKH
6Q�UHIHUHQFH�SRLQWV�
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5HFRPPHQGDWLRQ�*����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

������ V\QFKURQRXV� HTXLSPHQW� WLPLQJ� SK\VLFDO� LQWHUIDFH� �6(73,��� 7KH� 6(73,� IXQFWLRQ� SURYLGHV� WKH� LQWHUIDFH
EHWZHHQ�DQ�H[WHUQDO�V\QFKURQL]DWLRQ�VLJQDO�DQG�WKH�V\QFKURQRXV�HTXLSPHQW� WLPLQJ�VRXUFH��7KH�6(73,�DOVR�SURYLGHV�D
V\QFKURQL]DWLRQ�RXWSXW�VLJQDO�IRU�XVH�E\�H[WHUQDO�HTXLSPHQW�

������ V\QFKURQRXV�HTXLSPHQW�WLPLQJ�VRXUFH��6(76���7KH�6(76�IXQFWLRQ�SURYLGHV�WLPLQJ�UHIHUHQFH�WR�WKH�UHOHYDQW
FRPSRQHQW�SDUWV�RI�DQ�6'+�HTXLSPHQW�DQG�UHSUHVHQWV�WKH�6'+�QHWZRUN�HOHPHQW�FORFN�

������ 6HFWLRQ�RYHUKHDG��62+�

6HH�5HFRPPHQGDWLRQ�*�����

������ 6'+� SK\VLFDO� LQWHUIDFH� �63,��� 7KH� 63,� IXQFWLRQ� FRQYHUWV� DQ� LQWHUQDO� ORJLF� OHYHO� 670�1� VLJQDO� LQWR� DQ
670�1�LQWHUIDFH�VLJQDO�DQG�YLFH�YHUVD�

������ 6\QFKURQRXV�WUDQVSRUW�PRGXOH��670�

6HH�5HFRPPHQGDWLRQ�*�����

������ 7HOHFRPPXQLFDWLRQV�PDQDJHPHQW�QHWZRUN��701�

6HH�5HFRPPHQGDWLRQ�0������

������ WUDQVSRUW� WHUPLQDO� IXQFWLRQ� �77)���7KH�77)� IXQFWLRQ� LV� D� FRPELQDWLRQ�RI� DQ�63,��567��067��063�� DQG
06$�IXQFWLRQ��GHVFULEHG�DERYH��,W�SK\VLFDOO\�LQWHUIDFHV�ZLWK�DQ�6'+�VLJQDO�DQG�RXWSXWV�D�KLJKHU�RUGHU�9&�

������ 7ULEXWDU\�XQLW��78�

6HH�5HFRPPHQGDWLRQ�*�����

������ 7ULEXWDU\�XQLW�JURXS��78*�

6HH�5HFRPPHQGDWLRQ�*�����

������ 9LUWXDO�FRQWDLQHU��9&�

6HH�5HFRPPHQGDWLRQ�*�����

� 2YHUYLHZ�RI�HTXLSPHQW�IXQFWLRQV

��� 0XOWLSOH[LQJ�PHWKRG

����� *HQHUDOL]HG�ORJLFDO�EORFNV

)LJXUH����� LV�D�JHQHUDOL]HG� ORJLFDO�EORFN�GLDJUDP�VKRZLQJ�EDVLF�DQG�FRPSRXQG�IXQFWLRQV�ZKLFK�PD\�EH�FRPELQHG� WR
GHVFULEH�6'+�HTXLSPHQW��,W�LOOXVWUDWHV�WKH�VWHSV�WKDW�DUH�UHTXLUHG�WR�DVVHPEOH�YDULRXV�SD\ORDGV�DQG�PXOWLSOH[�WKHP�LQWR
DQ�670�1�RXWSXW�� ,W� GRHV�QRW� UHSUHVHQW� D�XVHIXO�RU�SUDFWLFDO�QHWZRUN� IXQFWLRQ��([DPSOHV� RI� VRPH� FRQILJXUDWLRQV� DUH
JLYHQ�LQ�FODXVH���

$� EULHI� GHVFULSWLRQ� RI� WKH� VLJQDO� IORZ� EHWZHHQ� D� 5HFRPPHQGDWLRQ� *����� 3'+� LQWHUIDFH� DQG� WKH� 670�1� RXWSXW� LV
SURYLGHG�LQ�������DQG��������'HVFULSWLRQ�RI�IXQFWLRQV�SHUIRUPHG�E\�HDFK�RI�WKH�ORJLFDO�EORFNV�LQ�)LJXUH�����LV�SURYLGHG�LQ
5HFRPPHQGDWLRQV�*�����DQG�*������)XUWKHU�GHVFULSWLRQV�RI�WKH�V\QFKURQRXV�HTXLSPHQW�PDQDJHPHQW�IXQFWLRQ��6(0)�
DQG�PHVVDJH�FRPPXQLFDWLRQV� IXQFWLRQ��0&)��DUH�JLYHQ� LQ�����DQG�GHVFULSWLRQV�RI� WKH�V\QFKURQRXV�HTXLSPHQW� WLPLQJ
VRXUFH��6(76��DQG�V\QFKURQRXV�HTXLSPHQW�WLPLQJ�SK\VLFDO�LQWHUIDFH��6(73,��DUH�JLYHQ�LQ�FODXVH���
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0XOWLSOH[�VHFWLRQ�SURWHFWLRQ
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5HJHQHUDWRU�VHFWLRQ�'&&�UHIHUHQFH�SRLQW
2YHUKHDG�DFFHVV�IXQFWLRQ
0XOWLSOH[�VHFWLRQ�'&&�UHIHUHQFH�SRLQW
3'+�SK\VLFDO�LQWHUIDFH
5HJHQHUDWRU�VHFWLRQ�WHUPLQDWLRQ
0DQDJHPHQW�UHIHUHQFH�SRLQWV��H�J��DODUPV��FRQWUROV
6\QFKURQRXV�HTXLSPHQW�PDQDJHPHQW�IXQFWLRQ
6\QFKURQRXV�HTXLSPHQW�WLPLQJ�SK\VLFDO�LQWHUIDFH
6\QFKURQRXV�HTXLSPHQW�WLPLQJ�VRXUFH
6'+�SK\VLFDO�LQWHUIDFH
7LPLQJ�UHIHUHQFH�SRLQWV
7UDQVSRUW�WHUPLQDO�IXQFWLRQ
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6\QFKURQL]DWLRQ�VWDWXV�UHIHUHQFH�SRLQWV

127(�± 63,�RSWLRQV�
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±�LQWHU�VWDWLRQ�RSWLFDO�

),*85(������*����

*HQHUDOL]HG�ORJLFDO�EORFN�GLDJUDP

),*85(������*�������>'��@� �3/(,1(��3$*(
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5HFRPPHQGDWLRQ�*����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

����� 6LJQDO�IORZ�*�����LQSXW�WR�670�1�RXWSXW��PXOWLSOH[LQJ

± 3'+�SK\VLFDO�LQWHUIDFH�ORZHU�RUGHU�SDWK�DGDSWDWLRQ�±�3URYLGHV�WKH�DSSURSULDWH�*�����3'+�LQWHUIDFH�DQG
PDSV�WKH�SD\ORDG�LQWR�WKH�FRQWDLQHU�DV�VSHFLILHG�LQ�5HFRPPHQGDWLRQ�*�����

± /RZHU�RUGHU�SDWK�WHUPLQDWLRQ�±�$GGV�WKH�9&�SDWK�RYHUKHDG��9&�32+��

± /RZHU�RUGHU�SDWK�FRQQHFWLRQ�±�$OORZV�IOH[LEOH�LQWHUFRQQHFWLRQ�RI�WKH�9&�������

± /RZHU� RUGHU� SDWK� XQHTXLSSHG� JHQHUDWRU� ±� ,Q� WKH� FDVH� RI� DQ� ³XQXVHG´� FRQQHFWLRQ�� JHQHUDWHV� D� YDOLG
9&�������ZLWK�D�VLJQDO�ODEHO�YDOXH�RI�³XQHTXLSSHG´�

± +LJKHU� RUGHU� SDWK� DGDSWDWLRQ� ±� 3URFHVVHV� WKH� 78� SRLQWHU� WR� LQGLFDWH� WKH� SKDVH� RI� WKH� ILUVW� E\WH� RI
9&�������32+�UHODWLYH�WR�WKH�ILUVW�E\WH�RI�9&�����32+�DQG�DVVHPEOHV�WKH�FRPSOHWH�9&�����

± +LJKHU�RUGHU�SDWK�WHUPLQDWLRQ�±�$GGV�WKH�9&�����SDWK�RYHUKHDG�

± +LJKHU�RUGHU�SDWK�FRQQHFWLRQ�±�$OORZV�IOH[LEOH�LQWHUFRQQHFWLRQ�RI�WKH�9&�����

± +LJKHU� RUGHU� SDWK� XQHTXLSSHG� JHQHUDWRU� ±� ,Q� WKH� FDVH� RI� DQ� ³XQXVHG´� FRQQHFWLRQ�� JHQHUDWHV� D� YDOLG
9&�����ZLWK�D�VLJQDO�ODEHO�YDOXH�RI�³XQHTXLSSHG´�

± 0XOWLSOH[� VHFWLRQ�DGDSWDWLRQ� ±�3URFHVVHV� WKH�$8�����SRLQWHU� WR� LQGLFDWH� WKH�SKDVH�RI� WKH�9&�����32+
UHODWLYH�WR�WKH�670�1�62+��%\WH�PXOWLSOH[HV�WKH�$8�*URXSV��$8*V��WR�FRQVWUXFW�WKH�FRPSOHWH�670�1
IUDPH�

± 0XOWLSOH[�VHFWLRQ�SURWHFWLRQ�±�3URYLGHV�FDSDELOLW\�IRU�EUDQFKLQJ� WKH�VLJQDO�RQWR�DQRWKHU� OLQH�V\VWHP�IRU
SURWHFWLRQ�SXUSRVHV�

± 0XOWLSOH[�VHFWLRQ�WHUPLQDWLRQ�±�*HQHUDWHV�DQG�DGGV�URZV���WR���RI�WKH�62+�

± 5HJHQHUDWRU�VHFWLRQ�WHUPLQDWLRQ�±�*HQHUDWHV�DQG�DGGV�URZV���WR���RI�WKH�62+��WKH�670�1�VLJQDO�LV�WKHQ
VFUDPEOHG�H[FHSW�IRU�URZ���RI�WKH�62+�

± 6'+�SK\VLFDO�LQWHUIDFH�±�&RQYHUWV�WKH�LQWHUQDO�ORJLF�OHYHO�670�1�VLJQDO�LQWR�DQ�670�1�LQWHUIDFH�VLJQDO�
7KLV�PD\�EH�DQ�LQ�VWDWLRQ�HOHFWULFDO�VLJQDO��DQ�LQ�VWDWLRQ�RSWLFDO�VLJQDO�RU�DQ�LQWHU�VWDWLRQ�RSWLFDO�VLJQDO�

����� 6LJQDO�IORZ�670�1�LQSXW�WR�*�����RXWSXW��GHPXOWLSOH[LQJ

([FHSW�DV�QRWHG�EHORZ��WKH�UHPDLQLQJ�RSHUDWLRQV�DUH�WKH�LQYHUVH�RI�WKRVH�SHUIRUPHG�ZKHQ�PXOWLSOH[LQJ�H[FHSW�WKDW�WKH
ORZHU� RUGHU� SDWK� DGDSWDWLRQ� IXQFWLRQ�PXVW� SURYLGH� D� EXIIHU� VWRUH� DQG� VPRRWKLQJ� FLUFXLW� WR� DWWHQXDWH� WKH� FORFN� MLWWHU
FDXVHG�E\�WKH�PXOWLSOH[�SURFHVV��SRLQWHU�PRYHV�DQG�ELW�VWXIILQJ��LI�DSSOLFDEOH��

± 6'+�SK\VLFDO� LQWHUIDFH� ±�&RQYHUWV� WKH� LQWHUIDFH� VLJQDO� LQWR� DQ� LQWHUQDO� ORJLF� OHYHO� DQG� UHFRYHUV� WLPLQJ
IURP�WKH�OLQH�VLJQDO�

± 5HJHQHUDWRU� VHFWLRQ� WHUPLQDWLRQ� ±� ,GHQWLILHV� WKH� 670�1� IUDPH� ZRUG�� GHVFUDPEOHV� WKH� VLJQDO�� DQG
SURFHVVHV�URZV���WR���RI�WKH�62+�

± +LJKHU�RUGHU�SDWK�RYHUKHDG�PRQLWRU�±�0RQLWRUV�WKH�9&�����SDWK�RYHUKHDG�ZLWKRXW�PRGLI\LQJ�LW�

± /RZHU�RUGHU�SDWK�RYHUKHDG�PRQLWRU�±�0RQLWRUV�WKH�9&�SDWK�RYHUKHDG�ZLWKRXW�PRGLI\LQJ�LW�

��� 2SHUDWLRQV��DGPLQLVWUDWLRQ��PDLQWHQDQFH�DQG�SURYLVLRQLQJ��2$0	3�

����� 2YHUKHDG�DSSOLFDWLRQV

5HFRPPHQGDWLRQ� *����� VSHFLILHV� EDQGZLGWK� DOORFDWHG� ZLWKLQ� WKH� 6'+� IUDPH� VWUXFWXUH� IRU� YDULRXV� FRQWURO� DQG
PDLQWHQDQFH�IXQFWLRQV��7ZR�W\SHV�RI�RYHUKHDG�DUH�LGHQWLILHG��9LUWXDO�&RQWDLQHU�3DWK�2YHUKHDG��9&�32+��DQG�6HFWLRQ
2YHUKHDG��62+��

������� 32+�DSSOLFDWLRQ

'HWDLOV�RI�WKH�IXQFWLRQV�SURYLGHG�E\�WKH�32+�DUH�FRQWDLQHG�LQ�5HFRPPHQGDWLRQV�*�����DQG�*�����
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� 5HFRPPHQGDWLRQ�*����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7KH�9&�32+�LV�JHQHUDWHG�DQG�WHUPLQDWHG�DW�WKH�SRLQW�ZKHUH�WKH�SD\ORDG�LV�DVVHPEOHG�RU�GLVDVVHPEOHG��,W�LV�XVHG�IRU�HQG
WR�HQG�PRQLWRULQJ�RI�WKH�SD\ORDG�DQG�PD\�WUDQVLW�VHYHUDO�QHWZRUN�HOHPHQWV��6RPH�RI�WKH�9&�32+�LV�FRPSOHWHO\�SD\ORDG
LQGHSHQGHQW��ZKLOH�RWKHU�SDUWV�RI�WKH�9&�32+�DUH�XVHG�LQ�VSHFLILF�ZD\V�DFFRUGLQJ�WR�WKH�W\SH�RI�SD\ORDG��,Q�DOO�FDVHV�
WKH�9&�32+� LV� LQGHSHQGHQW� RI� XVHU� LQIRUPDWLRQ�� 7KXV� LW�PD\� EH�PRQLWRUHG� DW� DQ\� SRLQW�ZLWKLQ� DQ� 6'+� QHWZRUN� WR
FRQILUP�QHWZRUN�RSHUDWLRQ�

������� 62+�DSSOLFDWLRQ

7KH�VHFWLRQ�RYHUKHDG��62+��LV�VXEGLYLGHG�LQWR�UHJHQHUDWRU�62+��562+��FRPSULVLQJ�URZV���WR���DQG�PXOWLSOH[�62+
�062+��FRPSULVLQJ�URZV���WR����7KH�062+�LV�DFFHVVLEOH�RQO\�DW�WHUPLQDO�HTXLSPHQW��ZKHUHDV�WKH�562+�LV�DFFHVVLEOH
DW�ERWK�WHUPLQDO�HTXLSPHQW�DQG�UHJHQHUDWRUV�

'HWDLOV�RI�WKH�IXQFWLRQV�SURYLGHG�E\�562+�DQG�062+�DUH�JLYHQ�LQ�5HFRPPHQGDWLRQ�*������7KHVH�IXQFWLRQV�LQFOXGH
SHUIRUPDQFH�PRQLWRULQJ�DQG�VHFWLRQ�PDLQWHQDQFH�DQG�RSHUDWLRQV�IXQFWLRQV�

,Q� RUGHU� WR� SHUPLW� UHJHQHUDWRUV� WR� UHDG� IURP� DQG� ZULWH� WR� WKH� 562+� ZLWKRXW� GLVUXSWLQJ� WKH� SULPDU\� SHUIRUPDQFH
PRQLWRULQJ��WKH�562+�LV�H[FOXGHG�IURP�WKH�%���%,3�����FDOFXODWLRQ��6LQFH�%��LV�UHFRPSXWHG�DW�HDFK�UHJHQHUDWRU��IDXOW
VHFWLRQDOL]DWLRQ�LV�VLPSOLILHG�

7KH� VHFWLRQ� RYHUKHDG� E\WHV� (��� (��� )��� '��'�� DQG� '��'��� DUH� XVHG� IRU� QHWZRUN� RSHUDWLRQV� SXUSRVHV�� ,Q� VRPH
DSSOLFDWLRQV� LW�PD\�EH�QHFHVVDU\� WR�SURWHFW� WKH�FKDQQHOV�SURYLGHG�E\� WKHVH�E\WHV��7KH�PHFKDQLVPV� WR�EH�XVHG� IRU� WKH
SURWHFWLRQ�RI�WKHVH�FKDQQHOV�PD\�EH�LQGHSHQGHQW�DQG�DUH�IRU�IXUWKHU�VWXG\�

������� 0DLQWHQDQFH�VLJQDOV

7KH�PDLQWHQDQFH�VLJQDOV�GHILQHG�LQ�������*�����DW�WKH�VHFWLRQ�OD\HU�DUH�PXOWLSOH[�VHFWLRQ�$,6�DQG�IDU�HQG�UHFHLYH�IDLOXUH
�)(5)���$W� WKH� SDWK� OD\HU�� ������*����� GHILQHV� SDWK�$,6� DQG� SDWK� VWDWXV� LQIRUPDWLRQ� LQ� WKH� IRUP� RI� SDWK� )(5)� DQG
IDU�HQG� EORFN� HUURU� �)(%(��� 7KHVH� SDWK�PDLQWHQDQFH� VLJQDOV� DSSO\� DW� ERWK� KLJKHU� RUGHU� DQG� ORZHU� RUGHU� SDWK� OHYHO�
)LJXUH�����LOOXVWUDWHV�WKH�OD\HU�WR�OD\HU�DQG�SHHU�WR�SHHU�PDLQWHQDQFH�LQWHUDFWLRQ�SURYLGHG�LQ�WKH�6'+�RYHUKHDG�

������� /RVV�RI�VLJQDO�DW�UHJHQHUDWRUV

,I�D�UHJHQHUDWRU�ORVHV�LWV�LQSXW�VLJQDO��D�VWDQGE\�FORFN�LV�DFWLYDWHG�DQG�D�VLJQDO�FRQWDLQLQJ�YDOLG�562+�DQG�06�$,6�LV
WUDQVPLWWHG�GRZQVWUHDP��7KLV�HQDEOHV�WKH�562+�IXQFWLRQV�FDUULHG�E\�WKH�562+�WR�EH�DFWLYDWHG�LI�UHTXLUHG�

����� *URRPLQJ�DQG�FRQVROLGDWLRQ

$Q� LPSRUWDQW� DVSHFW� RI� IDFLOLWLHV�PDQDJHPHQW� LV� WKH� FDSDELOLW\� WR� ³JURRP´� WUDIILF� EHWZHHQ� OD\HUV� DQG� WR� FRQVROLGDWH
WUDIILF�ZLWKLQ�D�OD\HU�

*URRPLQJ�LV�WKH�DOORFDWLRQ�RI�FOLHQW�OD\HU�FRQQHFWLRQV�WR�VHUYHU�OD\HU�WUDLOV�RQ�WKH�EDVLV�RI�OLNH�FULWHULD�LQ�WKH�FOLHQW�OD\HU�
7KXV�LW�LV�SRVVLEOH�WR�JURRP�/2�SDWKV�E\�VHUYLFH�W\SH��E\�GHVWLQDWLRQ��RU�E\�SURWHFWLRQ�FDWHJRU\�LQWR�SDUWLFXODU�+2�SDWKV
ZKLFK�FDQ�WKHQ�EH�PDQDJHG�DFFRUGLQJO\��,W�LV�DOVR�SRVVLEOH�WR�JURRP�+2�SDWKV�DFFRUGLQJ�WR�VLPLODU�FULWHULD�LQWR�670�1
VHFWLRQV�

&RQVROLGDWLRQ� LV� WKH� SURFHVV� RI� LPSURYLQJ� WKH� ³ILOO� IDFWRU´� RI� D� VHUYHU� OD\HU� E\� FRPELQLQJ� FOLHQW� FRQQHFWLRQV� IURP
SDUWLDOO\�ILOOHG�VHUYHU�OD\HU�WUDLOV�LQWR�D�VPDOOHU�QXPEHU�RI�VHUYHU�OD\HU�WUDLOV��7KXV�D�QXPEHU�RI�SDUWLDOO\�ILOOHG�+2�SDWKV
PD\�EH�FRQVROLGDWHG�LQWR�RQH�

����� 701�DFFHVV

6'+�HTXLSPHQW�VKRXOG�SURYLGH�LQWHUIDFHV�IRU�PHVVDJHV�WR�RU�IURP�WKH�701�YLD�HLWKHU�WKH�'&&�RU�D�4�LQWHUIDFH�RU�ERWK�
0HVVDJHV�DUULYLQJ�DW�WKH�LQWHUIDFH�QRW�DGGUHVVHG�WR�WKH�ORFDO�6'+�HTXLSPHQW�VKRXOG�EH�UHOD\HG�WR�WKH�DSSURSULDWH�4�RU
'&&�LQWHUIDFH��7KH�701�FDQ�WKXV�EH�SURYLGHG�ZLWK�D�GLUHFW�ORJLFDO�OLQN�WR�DQ\�6'+�HTXLSPHQW�YLD�D�VLQJOH�4�LQWHUIDFH
DQG�WKH�LQWHUFRQQHFWLQJ�'&&V�

������� 4�LQWHUIDFH

:KHQ�DFFHVV�WR�WKH�701�LV�SURYLGHG�E\�D�4�LQWHUIDFH��WKH�LQWHUIDFH�ZLOO�FRQIRUP�WR�5HFRPPHQGDWLRQ�*�����
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������� 'DWD�FRPPXQLFDWLRQV�FKDQQHO��'&&�

7KH�XVH�RI�WKH�'&&�LV�GHSHQGHQW�RQ�WKH�QHWZRUN�RSHUDWRU¶V�PDLQWHQDQFH�VWUDWHJ\�DQG�WKH�VSHFLILF�VLWXDWLRQ��,W�PD\�QRW
DOZD\V�EH�UHTXLUHG�DV�LW�LV�SRVVLEOH�WR�FDUU\�RXW�WKH�UHTXLUHG�IXQFWLRQV�E\�RWKHU�PHDQV�

7KHUH�DUH�WZR�ZD\V�RI�XVLQJ�WKH�'&&�

L� XVH�RI�WKH�'��WR�'��E\WHV�ORFDWHG�LQ�WKH�562+��'&&5��DQG�DFFHVVLEOH�DW�UHJHQHUDWRUV�DQG�RWKHU�QHWZRUN
HOHPHQWV�

LL� XVH�RI�WKH�'��WR�'���E\WHV�ORFDWHG�LQ�WKH�062+��'&&0��DQG�QRW�DFFHVVLEOH�DW�UHJHQHUDWRUV��7KHVH�E\WHV
DUH�SURYLGHG�DOWHUQDWLYHO\� DFURVV� HLWKHU� WKH�3� UHIHUHQFH�SRLQW� �0&)� IXQFWLRQ��� RU� WKH�8� UHIHUHQFH�SRLQW
�2+$�IXQFWLRQ���7KH�VSHFLILF�XVH�RI�WKH�'��WR�'���E\WHV�LV�IRU�IXUWKHU�VWXG\�

7KHVH�FKDQQHOV�DUH�PHVVDJH�EDVHG�DQG�SURYLGH�FRPPXQLFDWLRQV�EHWZHHQ�QHWZRUN�HOHPHQWV��7KH\�FDQ�EH�XVHG�WR�VXSSRUW
FRPPXQLFDWLRQV�EHWZHHQ�VLWHV�DQG�WKH�701��7ZR�H[DPSOHV�DUH�JLYHQ�LQ�)LJXUHV�����DQG�����
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6'+�OLQHDU�V\VWHP�FRQILJXUDWLRQ
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������� )XQFWLRQDOLWLHV

6SHFLILFDWLRQ�RI�WKH�SURWRFRO�VWDFN�OD\HUV�WR�EH�VXSSRUWHG�E\�WKH�6(0)�DQG�0&)�LV�IRU�IXUWKHU�VWXG\�

��������� ��6\QFKURQRXV�HTXLSPHQW�PDQDJHPHQW�IXQFWLRQ��6(0)�

7KLV� FRQYHUWV� SHUIRUPDQFH� GDWD� DQG� LPSOHPHQWDWLRQ� VSHFLILF� KDUGZDUH� DODUPV� LQWR� REMHFW�RULHQWHG� PHVVDJHV� IRU
WUDQVPLVVLRQ�RQ�WKH�'&&�V��DQG�RU�D�4�LQWHUIDFH��,W�DOVR�FRQYHUWV�REMHFW�RULHQWHG�PHVVDJHV�UHODWHG�WR�RWKHU�PDQDJHPHQW
IXQFWLRQV�IRU�SDVVLQJ�DFURVV�WKH�6Q�UHIHUHQFH�SRLQWV�

��������� ��0HVVDJH�FRPPXQLFDWLRQV�IXQFWLRQ��0&)�

7KLV�IXQFWLRQ�UHFHLYHV�DQG�EXIIHUV�PHVVDJHV�IURP�WKH�'&&�V���4�DQG�)�LQWHUIDFHV�DQG�6(0)��0HVVDJHV�QRW�DGGUHVVHG�WR
WKH� ORFDO� VLWH� DUH� UHOD\HG� WR� RQH� RU� PRUH� RXWJRLQJ� '&&�V�� LQ� DFFRUGDQFH� ZLWK� ORFDO� URXWLQJ� SURFHGXUHV� DQG�RU
4�LQWHUIDFH�V���7KH�IXQFWLRQ�SURYLGHV�OD\HU����DQG�OD\HU���LQ�VRPH�FDVHV��WUDQVODWLRQ�EHWZHHQ�D�'&&�DQG�D�4�LQWHUIDFH�RU
DQRWKHU�'&&�LQWHUIDFH�
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6
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����� 0RQLWRULQJ�RI�LQFRPSOHWH�SDWK�VHJPHQWV

7R�UHGXFH�UHVWRUDWLRQ�WLPHV�� LW� LV�VRPHWLPHV�UHTXLUHG�WR�SUHVHW�PRVW�RI�DQ�DOWHUQDWLYH�SDWK�VR� WKDW��ZKHQ�UHTXLUHG�� LW� LV
RQO\�QHFHVVDU\� WR�FRQILJXUH�RQH��RU�DW�PRVW� WZR��FURVV�FRQQHFWV� WR�FRPSOHWH� WKH�SDWK�� ,W� LV�DGYDQWDJHRXV� WR�EH�DEOH� WR
PRQLWRU�VXFK�SDWK�VHJPHQWV�SULRU�WR�FRPSOHWLRQ��$Q�H[DPSOH�LV�VKRZQ�LQ�)LJXUH�����

7KH�VLQN�DQG�VRXUFH�RI�WKH�VLJQDO�VHQW�YLD�WKH�SUHVHW�SDWK�VHJPHQW�LV�WKH�+LJKHU�RUGHU�&RQQHFWLRQ�6XSHUYLVLRQ�IXQFWLRQ
�+&6�� ORFDWHG� EHWZHHQ� +3&� DQG� 77)� DV� VKRZQ� LQ� )LJXUH� ����� 7KH� +&6� FRPSULVHV� D� +LJKHU� RUGHU� 3DWK� 2YHUKHDG
0RQLWRULQJ�IXQFWLRQ��+320��DQG�D�+LJKHU�RUGHU�8QHTXLSSHG�*HQHUDWRU�IXQFWLRQ��+8*��DV�VKRZQ�LQ�)LJXUH �����

7KH�+8*�JHQHUDWHV�D�9&�ZLWK�XQGHILQHG�SD\ORDG�DQG�IXOO�YDOLG�32+��+320�SHUIRUPV�PRQLWRULQJ�IXQFWLRQV�VLPLODU�WR
WKH� +37� IXQFWLRQ� GHVFULEHG� LQ� 5HFRPPHQGDWLRQ� *������ 7KH� +&6� LV� DOVR� XVHG� WR� JHQHUDWH� ³XQHTXLSSHG´� 9&� SDWKV
EHWZHHQ� QHWZRUN� HOHPHQWV� LQ� FDVHV� ZKHUH� 670�1� VLJQDOV� DUH� QRW� IXOO\� XWLOL]HG� IRU� WUDIILF�� LQGLFDWLQJ� DYDLODEOH
WUDQVPLVVLRQ�FDSDFLW\�LQ�WKH�QHWZRUN�

����� 3DWK�PRQLWRULQJ

,W�LV�RIWHQ�QHFHVVDU\�WR�PRQLWRU�SDWKV�ZKLFK�WUDQVLW�D�QHWZRUN�HOHPHQW��7KLV�PD\�RFFXU�IUHTXHQWO\�DW�RSHUDWRU�ERXQGDULHV�
EXW� PD\� EH� DOVR� UHTXLUHG� ZLWKLQ� RQH� RSHUDWRU¶V� QHWZRUN� IRU� IDXOW� VHFWLRQDOL]DWLRQ�� 3DWKV� PD\� EH� PRQLWRUHG� E\� WKH
+320�/320�LQ�D�QRQ�LQWUXVLYH�PDQQHU�
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����� 2UGHU�ZLUH

8VH� RI� WKH� (�� DQG�RU� (�� E\WHV� IRU� SURYLGLQJ� DQ� RUGHU�ZLUH� LV� RSWLRQDO�� %\WH� (�� FDQ� EH� DFFHVVHG� DW� DOO� UHJHQHUDWRUV
DQG�WHUPLQDOV�WR�SURYLGH�D�ORFDO�RUGHU�ZLUH��%\WH�(��FDQ�RQO\�EH�DFFHVVHG�DW� WHUPLQDOV�DQG�PD\�EH�XVHG�WR�SURYLGH�DQ
RUGHU�ZLUH�EHWZHHQ�WHUPLQDO�VLWHV�

����� 8VHU�FKDQQHO

8VH�RI� WKH�)�� E\WH� IRU� SURYLGLQJ� D� VSHFLDO� XVHU� FKDQQHO� LV� RSWLRQDO��%\WH� )�� FDQ� EH� DFFHVVHG� DW� DOO� UHJHQHUDWRUV� DQG
WHUPLQDOV�

����� 7HVW�DFFHVV

,Q�WKLV�DSSOLFDWLRQ��QHWZRUN�WHVW�IDFLOLWLHV�FRQQHFWHG�WR�VSDUH��670�1��SRUWV�RI�D�QHWZRUN�HOHPHQW�FDQ�EH�FRQQHFWHG�WR
QHWZRUN�IDFLOLWLHV�XQGHU� WHVW��7HVWV�PD\�UDQJH�IURP�D�VLPSOH�FKHFN�RI�YDOLG�RYHUKHDG� WR� WKH�DSSOLFDWLRQ�RI�VSHFLDO� WHVW
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VHTXHQFHV�� H�J�� SRLQWHU� WHVW� VHTXHQFHV��7KLV� DSSOLFDWLRQ� UHTXLUHV� D� EURDGFDVWLQJ� FDSDELOLW\� IRU� LQ�VHUYLFH� WHVWLQJ� DQG� D
VSOLW�DFFHVV�FDSDELOLW\�IRU�RXW�RI�VHUYLFH�WHVWLQJ�DV�GHVFULEHG�LQ�����

�� )RU� LQ�VHUYLFH� WHVWLQJ� ±� ,Q�VHUYLFH� WHVWLQJ� FDSDELOLW\� LV� JLYHQ� E\� WKH� EURDGFDVW� FDSDELOLW\� �VHH� ����
SURYLGLQJ�WKH�IHDWXUH�RI�EULGJLQJ�DQ�LQFRPLQJ�9&���������WR�D�SRUW�WR�ZKLFK�WHVW�HTXLSPHQW�LV�FRQQHFWHG�

�� )RU� RXW�RI�VHUYLFH� WHVWLQJ� ±� 2XW�RI�VHUYLFH� WHVWLQJ� FDQ� EH� GRQH� E\� XVLQJ� D� XQLGLUHFWLRQDO� FRQQHFWLRQ
FDSDELOLW\��VHH������WR�URXWH�DQ\�LQFRPLQJ�9&���������WR�D�SRUW�WR�ZKLFK�WHVW�HTXLSPHQW�LV�FRQQHFWHG�DQG
WR�LQVHUW�DOO�RQHV��$,6��RQWR�WKH�DIIHFWHG�RXWJRLQJ�9&����������7KLV�SURYLGHV�VSOLW�DFFHVV�FDSDELOLW\��6XFK
WHVWV�PD\�EH�FDUULHG�RXW�URXWLQHO\�RQ�VSDUH�UHVRXUFHV�LQ�WKH�QHWZRUN�RU�RQ�GHPDQG�IURP�DQ�26�

��� 3URWHFWLRQ

3URWHFWLRQ�LV�GHILQHG�LQ�5HFRPPHQGDWLRQ�*�����DV�WKH�XVH�RI�SUH�DVVLJQHG�FDSDFLW\�EHWZHHQ�QRGHV�WR�UHSODFH�D�IDLOHG�RU
GHJUDGHG� WUDQVSRUW� HQWLW\�� 7ZR� SURWHFWLRQ� DUFKLWHFWXUHV� DUH� LGHQWLILHG�� WUDLO� SURWHFWLRQ� DQG� VXE�QHWZRUN� FRQQHFWLRQ
SURWHFWLRQ�

����� 7UDLO�SURWHFWLRQ

6SHFLILF�W\SHV�RI�WUDLO�SURWHFWLRQ�DUH�GHVFULEHG�LQ�WKLV�VXEFODXVH�

������� 0XOWLSOH[�VHFWLRQ�SURWHFWLRQ

3URWHFWLRQ�VZLWFKLQJ�RI�D�VLJQDO�SURYLGHV�D�FDSDELOLW\��XVLQJ�HTXLSPHQW�UHGXQGDQF\�DQG�VZLWFKLQJ�DFWLRQ��VXFK�WKDW�LQ�WKH
HYHQW�RI�WKH�IDLOXUH�RI�D�ZRUNLQJ�FKDQQHO��WKH�VLJQDO�LV�DYDLODEOH�YLD�D�SURWHFWLRQ�FKDQQHO�

7KH� XVH� RI� SURWHFWLRQ� VZLWFKLQJ� LV� GHSHQGHQW� RQ� WKH� QHWZRUN� RSHUDWRU¶V�PDLQWHQDQFH� VWUDWHJ\�� ,W�PD\� QRW� DOZD\V� EH
UHTXLUHG�� ,I� UHTXLUHG� RQ� 6'+� V\VWHPV�� UHGXQGDQF\� LV� SURYLGHG� IRU� IXQFWLRQV� DQG� SK\VLFDO� PHGLXP� EHWZHHQ�� DQG
LQFOXGLQJ�� WZR�067� IXQFWLRQV�� L�H�� IRU� WKH�PXOWLSOH[� VHFWLRQ�� 7KXV�� WKH�0XOWLSOH[� 6HFWLRQ� 3URWHFWLRQ� �063�� IXQFWLRQ
SURYLGHV�SURWHFWLRQ�IRU�WKH�670�1�VLJQDO�DJDLQVW�IDLOXUHV�ZLWKLQ�D�PXOWLSOH[�VHFWLRQ�

7KH�063�IXQFWLRQ�FRPPXQLFDWHV�ZLWK� WKH�FRUUHVSRQGLQJ�IDU�HQG�063�IXQFWLRQ� WR�FRRUGLQDWH� WKH�VZLWFK�DFWLRQ��YLD�D
ELW�RULHQWHG� SURWRFRO� GHILQHG� IRU� WKH�.�E\WHV� RI� WKH�062+�� ,W� DOVR� FRPPXQLFDWHV�ZLWK� WKH� 6(0)� IRU� DXWRPDWLF� DQG
PDQXDO� VZLWFK� FRQWURO�� $XWRPDWLF� SURWHFWLRQ� VZLWFKLQJ� LV� LQLWLDWHG� EDVHG� RQ� WKH� FRQGLWLRQ� RI� WKH� UHFHLYHG� VLJQDOV�
0DQXDO� SURWHFWLRQ� VZLWFKLQJ� SURYLGHV� ERWK� ORFDO� DQG� UHPRWH� VZLWFKLQJ� IURP� FRPPDQGV� UHFHLYHG� YLD� WKH�6(0)��7KH
GHWDLOV�RI�VZLWFK�LQLWLDWLRQ��FRQWURO�DQG�RSHUDWLRQ�DUH�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�*�����

7KH� 063� PD\� VZLWFK� HLWKHU� EL�GLUHFWLRQDOO\� RU� XQL�GLUHFWLRQDOO\� DQG� LQ� HLWKHU� D� UHYHUWLYH� RU� QRQ�UHYHUWLYH� PRGH�
GHSHQGLQJ�RQ�WKH�QHWZRUN�PDQDJHPHQW�

,Q�EL�GLUHFWLRQDO�VZLWFKLQJ��WKH�FKDQQHO�LV�VZLWFKHG�WR�WKH�SURWHFWLRQ�VHFWLRQ�LQ�ERWK�GLUHFWLRQV��DQG�VZLWFKLQJ�RI�RQO\�RQH
GLUHFWLRQ�LV�QRW�DOORZHG��,Q�XQL�GLUHFWLRQDO�VZLWFKLQJ��WKH�VZLWFKLQJ�LV�FRPSOHWH�ZKHQ�WKH�FKDQQHO�LQ�WKH�IDLOHG�GLUHFWLRQ
LV�VZLWFKHG�WR�SURWHFWLRQ�

,Q� UHYHUWLYH�PRGH�RI�RSHUDWLRQ�� WKH�ZRUNLQJ�FKDQQHO� LV� VZLWFKHG�EDFN� WR� WKH�ZRUNLQJ� VHFWLRQ�� L�H�� UHVWRUHG��ZKHQ� WKH
ZRUNLQJ� VHFWLRQ� KDV� UHFRYHUHG� IURP� IDLOXUH�� ,Q� QRQ�UHYHUWLYH�PRGH� RI� RSHUDWLRQ�� WKH� VZLWFK� LV�PDLQWDLQHG� HYHQ� DIWHU
UHFRYHU\�IURP�IDLOXUH�

7ZR�063�DUFKLWHFWXUHV� DUH� GHILQHG�� ��+��� �RQH�SOXV� RQH�� DQG�����Q� �RQH� IRU�Q��� )RU� ����Q� DUFKLWHFWXUHV�� RQO\� UHYHUWLYH
PRGH�LV�DOORZHG�

��+���DUFKLWHFWXUH

,Q� D���+���063�DUFKLWHFWXUH� VKRZQ� LQ�)LJXUH������ WKH�670�1� VLJQDO� LV� WUDQVPLWWHG� VLPXOWDQHRXVO\�RQ�ERWK�PXOWLSOH[
VHFWLRQV��GHVLJQDWHG�ZRUNLQJ�DQG�SURWHFWLRQ�VHFWLRQV��L�H�� WKH�670�1�VLJQDO�LV�SHUPDQHQWO\�FRQQHFWHG��EULGJHG��WR�WKH
ZRUNLQJ�DQG�SURWHFWLRQ�VHFWLRQV�DW�WKH�WUDQVPLWWLQJ�HQG��7KH�063�IXQFWLRQ�DW�WKH�UHFHLYLQJ�HQG�PRQLWRUV�WKH�FRQGLWLRQ�RI
WKH�670�1�VLJQDOV�UHFHLYHG�IURP�ERWK�VHFWLRQV�DQG�FRQQHFWV��VHOHFWV��WKH�DSSURSULDWH�VLJQDO��'XH�WR�SHUPDQHQW�EULGJLQJ
RI�WKH�ZRUNLQJ�FKDQQHO��WKH���+���DUFKLWHFWXUH�GRHV�QRW�DOORZ�DQ�XQSURWHFWHG�H[WUD�WUDIILF�FKDQQHO�WR�EH�SURYLGHG�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

7�����������G��

06$

067 567 63,

06$

06756763,

067 567 63, 06756763,

063 063

:: 5HJHQHUDWRU

5HJHQHUDWRU

6LWH�$ 6LWH�% 6LWH�&

:RUNLQJ :RUNLQJ

3URWHFWLRQ 3URWHFWLRQ

:���:RUNLQJ

),*85(������*����

������063�SURWHFWLRQ�VZLWFK�DUFKLWHFWXUH

),*85(������*�������>'��@� �����&0

����Q�DUFKLWHFWXUH

,Q� D� ����Q�063� DUFKLWHFWXUH� VKRZQ� LQ� )LJXUH� ����� WKH� SURWHFWLRQ� VHFWLRQ� LV� VKDUHG� E\� D� QXPEHU� RI�ZRUNLQJ� FKDQQHOV�
WKH�SHUPLWWHG�YDOXHV�IRU�Q�DUH���WKURXJK�����$W�ERWK�HQGV��DQ\�RQH�RI�WKH�Q�670�1�FKDQQHOV�RU�DQ�H[WUD�WUDIILF�FKDQQHO
�RU�SRVVLEO\�D�WHVW�VLJQDO��LV�EULGJHG�WR�WKH�SURWHFWLRQ�VHFWLRQ��7KH�063�IXQFWLRQV�PRQLWRU�DQG�HYDOXDWH�WKH�FRQGLWLRQV�RI
WKH�UHFHLYHG�VLJQDOV�DQG�SHUIRUP�EULGJLQJ�DQG�VHOHFWLRQ�RI�WKH�DSSURSULDWH�670�1�VLJQDOV�IURP�WKH�SURWHFWLRQ�VHFWLRQ�

1RWH�WKDW�������DUFKLWHFWXUH�LV�D�VXEVHW�RI�����Q��Q� ����DQG�PD\�KDYH�WKH�FDSDELOLW\�WR�RSHUDWH�DV�������IRU�LQWHUZRUNLQJ
ZLWK�D���+���DUFKLWHFWXUH�DW�WKH�RWKHU�HQG�

����� 6XE�QHWZRUN�FRQQHFWLRQ�SURWHFWLRQ

6XE�QHWZRUN� FRQQHFWLRQ� SURWHFWLRQ� FDQ� EH� SURYLGHG� XVLQJ� FRQQHFWLRQ� IXQFWLRQV� +3&� DQG� /3&�� 7KH� UHVSRQVH� WLPH
UHTXLUHPHQW�LQ�WKLV�FDVH�LV�IRU�IXUWKHU�VWXG\��5HFRPPHQGDWLRQ�*�����SURYLGHV�H[DPSOHV�DQG�DSSOLFDWLRQV�RI�VXE�QHWZRUN
FRQQHFWLRQ�SURWHFWLRQ�

��� 5HVWRUDWLRQ

5HVWRUDWLRQ�LV�GHILQHG�LQ�5HFRPPHQGDWLRQ�*�����DV�WKH�XVH�RI�FDSDFLW\�DYDLODEOH�EHWZHHQ�QRGHV�WR�UHSODFH�D�IDLOHG�RU
GHJUDGHG� WUDQVSRUW�HQWLW\�� ,Q�JHQHUDO� WKH�DOJRULWKPV�XVHG�IRU� UHVWRUDWLRQ� LQYROYH�UH�URXWLQJ�RI�ZRUNLQJ� WUDIILF�RYHU� WKH
SHUFHQWDJH�RI�QHWZRUN�FDSDFLW\�UHVHUYHG�IRU�WKLV�SXUSRVH��(TXLSPHQW�DVSHFWV�RI�UHVWRUDWLRQ�DUH�IRU�IXUWKHU�VWXG\�

��� &RQQHFWLRQ�W\SHV

7KH�FRQQHFWLRQ�W\SHV�DUH�DV�IROORZV�

D� 8QLGLUHFWLRQDO�±�7KLV�W\SH�SURYLGHV�RQH�ZD\�FRQQHFWLRQ�WKURXJK�WKH�6'+�QHWZRUN�HOHPHQW�DQG�PD\�EH
XVHG��IRU�H[DPSOH��IRU�WUDQVSRUWLQJ�YLGHR�VLJQDOV�

E� %LGLUHFWLRQDO�±�7KLV�W\SH�VHWV�XS�D�WZR�ZD\�FURVV�FRQQHFWLRQ�WKURXJK�WKH�6'+�QHWZRUN�HOHPHQW�

F� %URDGFDVW�±�7KLV�W\SH�ZLOO�FRQQHFW�DQ�LQFRPLQJ�9&�Q�WR�PRUH�WKDQ�RQH�RXWJRLQJ�9&�Q�

G� /RRSEDFN�±�7KLV�W\SH�FRQQHFWV�D�9&�Q�WR�LWVHOI�

H� 6SOLW�$FFHVV� ±� 7KLV� W\SH� WHUPLQDWHV� WKH� 9&�Q� LQ� DQ� LQFRPLQJ� 670�1� DQG� SURYLGHV� WHVW� VLJQDO� RQ� WKH
FRUUHVSRQGLQJ�9&�Q�RI�WKH�RXWJRLQJ�670�1�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

7�����������G��

06$ 067 567 63, 06$06756763,

06$ 067 567 63, 06$06756763,

06$ 067 567 63, 06$06756763,

06$ 067 567 63, 06$06756763,

063 063

:�

:�

:Q

:�

:�

:Q

3
�1RWH�

3
�1RWH�

6LWH�$ 6LWH�% 6LWH�&

5HJHQHUDWRU

5HJHQHUDWRU

5HJHQHUDWRU

5HJHQHUDWRU

3URWHFWLRQ

:RUNLQJ

:RUNLQJ

:RUNLQJ

:���:��������:Q
3

:RUNLQJ
3URWHFWLRQ

127(�±�1HHGHG�RQO\�IRU�H[WUD�WUDIILF�

),*85(������*����

����Q�063�SURWHFWLRQ�VZLWFK�DUFKLWHFWXUH

),*85(������*�������>'��@� ������&0

� ([DPSOHV�RI�HTXLSPHQW�W\SHV

+LVWRULFDOO\�� QHWZRUN� HOHPHQWV� �HTXLSPHQW�� ZHUH� LGHQWLILHG� E\� WKHLU� DSSOLFDWLRQ�� OLQH� V\VWHP�� WHUPLQDO� PXOWLSOH[HU�
DGG�GURS�PXOWLSOH[HU�� DQG� FURVV�FRQQHFW��:LWK� WKH� LQWURGXFWLRQ� RI� 6'+�� WKRVH� DSSOLFDWLRQV�PD\� EH� FRPELQHG� LQ� RQH
QHWZRUN�HOHPHQW��PDNLQJ�KLVWRULFDO� WHUPLQRORJ\� UHGXQGDQW��7KLV�FODXVH�SURYLGHV�VRPH�H[DPSOHV�RI�FRQILJXUDWLRQV� IRU
6'+� HTXLSPHQW�� EDVHG� RQ� WKH� JHQHUDOL]HG� ORJLFDO� EORFN� GLDJUDP� �VHH� )LJXUH� ����� DQG� LOOXVWUDWLQJ� WKH� SULQFLSOH� RI
IXQFWLRQDO�PRGHOLQJ��7KH�GHVFULSWLRQ�RI�WKHVH�H[DPSOHV�LV�JHQHULF��DQG�QR�SDUWLFXODU�SK\VLFDO�SDUWLWLRQLQJ�RI�IXQFWLRQV�LV
LPSOLHG�

��� ([DPSOHV�RI�PXOWLSOH[LQJ�HTXLSPHQW�W\SHV

����� 0XOWLSOH[HU�W\SH�,��

7KLV� SURYLGHV� D� VLPSOH�*����� WR�670�1�PXOWLSOH[� IXQFWLRQ� �VHH�)LJXUH� ������ )RU� H[DPSOH�� ��� VLJQDOV� DW� �����NELW�V
FRXOG�EH�PXOWLSOH[HG�WR�IRUP�DQ�670���RXWSXW�RU�����VLJQDOV�DW��������NELW�V�FRXOG�EH�PXOWLSOH[HG�WR�IRUP�DQ�670��
�VHH� )LJXUH� ������ 7KH� ORFDWLRQ� RI� HDFK� RI� WKH� WULEXWDU\� VLJQDOV� LQ� WKH� DJJUHJDWH� VLJQDO� LV� IL[HG� DQG� GHSHQGHQW� RQ� WKH
PXOWLSOH[�VWUXFWXUH�FKRVHQ�

����� 0XOWLSOH[HU�W\SH�,��

7KH�DELOLW\�WR�SURYLGH�IOH[LEOH�DVVLJQPHQW�RI�DQ�LQSXW�WR�DQ\�SRVLWLRQ�LQ�WKH�670�1�IUDPH�FDQ�EH�SURYLGHG�E\�LQFOXGLQJ
D�9&�������DQG�RU�9&�����SDWK�FRQQHFWLRQ�IXQFWLRQ��VHH�)LJXUH������



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

666

6

7

7

7 7 7

8

8 8 8

13

<

<

3 1

6

6 6

7�����������G��

/2, +2$ 77)

+2,

6(0) 0&)

6(76 6(73,

2+$

4�LQWHUIDFH

)�LQWHUIDFH

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

5HF��*����

5HF��*����

5HF��*����

670�1

670�1

7\SH�,��

),*85(������*����

0XOWLSOH[HU�W\SH�O��

),*85(������*�������>'��@� ������&0

6

8

666

6

7

7

7 7 7

8

8 8 87

6

7

6

1

3

<

<

6

6 6

3

1

7�����������G��

/2, /3& +2$ +3& 77)

+2,

6(0) 0&)

6(76 6(73,

2+$

4�LQWHUIDFH

)�LQWHUIDFH

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH
7\SH�,��

5HF��*����

5HF��*����

5HF��*����

670�1

670�1

),*85(������*����

0XOWLSOH[HU�W\SH�,��

),*85(������*�������>'��@� ������&0



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

����� 0XOWLSOH[HU�W\SH�,,��

7KLV� SURYLGHV� WKH� DELOLW\� WR� FRPELQH� D� QXPEHU� RI� 670�1� VLJQDOV� LQWR� D� VLQJOH� 670�0� VLJQDO� �VHH� )LJXUH� ������ )RU
H[DPSOH�� WKH�9&����V�RI� IRXU�670���VLJQDOV� �IURP�PXOWLSOH[HUV�RU� OLQH�V\VWHPV��FRXOG�EH�PXOWLSOH[HG� WR�SURYLGH� WKH
SD\ORDG�RI�D�VLQJOH�670���VLJQDO��7KH�ORFDWLRQ�RI�HDFK�RI�WKH�9&����V�RI�WKH�670�1�VLJQDOV�LV�IL[HG�LQ�WKH�DJJUHJDWH
670�0�VLJQDO�

6

8

6

7

7 8

6

7 8

6

7 8

<

<

<

<

6

6 6

1
3

13

31

31

7�����������G��

1
3
1
3

77)

77)

77)

7\SH�,,��

6(76 6(73,

2+$

6(0)

0&)

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

4�LQWHUIDFH )�LQWHUIDFH

670�1

670�1

670�1

670�0
0�!�1

670�0

),*85(������*����

0XOWLSOH[HU�W\SH�,,��

),*85(������*�������>'��@� ������&0

����� 0XOWLSOH[HU�W\SH�,,��

7KH�DELOLW\�WR�DVVLJQ�IOH[LEO\�D�9&�����RQ�RQH�670�1�WR�DQ\�SRVLWLRQ�LQ�WKH�670�0�IUDPH�FDQ�EH�SURYLGHG�E\�LQFOXGLQJ
D�9&�����SDWK�FRQQHFWLRQ�IXQFWLRQ��VHH�)LJXUH������



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

6

7

7 8

6

7 8

6

7 8

<

<

<

<

6

6 6

13

31

31

7�����������G��

6

7

3
1

1
3
1
3

77)

77)

+3& 77)

6(76 6(73,

2+$

6(0)

0&)

7\SH�,,��

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

)�LQWHUIDFH4�LQWHUIDFH

670�0

670�1

670�1

670�1 670�0
0�!�1

),*85(������*����

0XOWLSOH[HU�W\SH�,,��

),*85(������*�������>'��@� ������&0

����� 0XOWLSOH[HU�W\SHV�,,,���DQG�,,,��

7KHVH�SURYLGH�WKH�DELOLW\�WR�DFFHVV�DQ\�RI�WKH�FRQVWLWXHQW�VLJQDOV�ZLWKLQ�DQ�670�0�VLJQDO�ZLWKRXW�GHPXOWLSOH[LQJ�DQG
WHUPLQDWLQJ� WKH� FRPSOHWH� VLJQDO�� 7KH� LQWHUIDFH� SURYLGHG� IRU� WKH� DFFHVVHG� VLJQDO� FRXOG� EH� HLWKHU� DFFRUGLQJ� WR
5HFRPPHQGDWLRQ�*�����RU�DQ�670�1��0�>�1���7KHVH�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ�

������� 0XOWLSOH[HU�W\SH�,,,����VHH�)LJXUH�����

)LJXUH����� LOOXVWUDWHV� WKH� FDVH�RI� D�7\SH� ,,,���PXOWLSOH[HU�ZKHUH� DFFHVV� WR� WKH� FRQVWLWXHQW� VLJQDO� LV� YLD� D�*�����3'+
LQWHUIDFH�

7KH�KLJKHU�RUGHU�SDWK�FRQQHFWLRQ�IXQFWLRQ�DOORZV�WKH�9&�����VLJQDOV�ZLWKLQ�WKH�670�0�VLJQDO�WR�EH�HLWKHU�WHUPLQDWHG
ORFDOO\� RU� UH�PXOWLSOH[HG� IRU� WUDQVPLVVLRQ�� ,W� DOVR� DOORZV� WKH�9&����� VLJQDOV� JHQHUDWHG� ORFDOO\� WR� EH� DVVLJQHG� WR� DQ\
YDFDQW� SRVLWLRQ� LQ� WKH� 670�0� RXWSXW�� 7KH� ORZHU� RUGHU� SDWK� FRQQHFWLRQ� IXQFWLRQ� DOORZV� WKH� 9&������� VLJQDOV� �IURP
WKH�9&����� WHUPLQDWHG�E\� WKH�+37�IXQFWLRQ�� WR�EH� WHUPLQDWHG� ORFDOO\�RU�GLUHFWO\� UH�PXOWLSOH[HG�EDFN� LQWR�DQ�RXWJRLQJ
9&������7KH�ORZHU�RUGHU�SDWK�FRQQHFWLRQ�IXQFWLRQ�DOVR�DOORZV�WKH�ORFDOO\�JHQHUDWHG�9&�������VLJQDOV�WR�EH�URXWHG�WR�DQ\
�YDFDQW��SRVLWLRQ�RQ�DQ\�RXWJRLQJ�9&�����



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

6

7

7 8

6

7 8

6
7

8

7

6

6

7

8

7

6

< <

<

6

6 6

1
3

1
3

131 3

7�����������G��

77)
+3&

77)

+2$

/2,

6(76 6(73,

2+$

6(0)

0&)

7\SH�,,,��

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

)�LQWHUIDFH4�LQWHUIDFH

670�0 670�0

670�0 670�0

5HF��*���� 5HF��*����

),*85(������*����

0XOWLSOH[HU�W\SH�,,,��

/3&

),*85(������*�������>'��@� ������&0

������� 0XOWLSOH[HU�W\SH�,,,����VHH�)LJXUH�����

)LJXUH� ���� LOOXVWUDWHV� WKH� FDVH� RI� D� 7\SH� ,,,��� PXOWLSOH[HU� ZKHUH� DFFHVV� WR� WKH� FRQVWLWXHQW� VLJQDO� LV� YLD� DQ
670�1�LQWHUIDFH�

7KLV� W\SH�KDV�VRPH�DGGLWLRQDO�IXQFWLRQV� WR� WKRVH�UHTXLUHG�IRU�7\SH�,,,����QDPHO\� WKRVH�IRU�GHPXOWLSOH[LQJ� WKH�670�1
VLJQDO�LQWR�9&�������VLJQDOV�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

8

6

7

7 8

6

7 8

6
7

8

7

6

6

7

8

7

6

< <

<

6

6 6

131 3

7�����������G��

3

7

8 <

6

1

6

1
3

1
3
1
3

77) 77)
+3&

+2$

+2$

77)

6(76 6(73,

2+$

6(0)

0&)

7\SH�,,,��

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

670�0 670�0

670�0
0�!�1

670�0

670�1

)�LQWHUIDFH4�LQWHUIDFH

670�1

),*85(������*����

0XOWLSOH[HU�W\SH�,,,��

/3&

),*85(������*�������>'��@� ����&0

����� 0XOWLSOH[HU�W\SH�,9

7KLV� SURYLGHV� WKH� WUDQVODWLRQ� IXQFWLRQ� WR� DOORZ� &��� SD\ORDGV� LQ� 9&��V� WR� WUDQVLW� EHWZHHQ� $8��� DQG� $8��� EDVHG
QHWZRUNV� �VHH� )LJXUH� ������ ,QIRUPDWLRQ� RQ� LQWHUZRUNLQJ� LV� JLYHQ� LQ� 5HFRPPHQGDWLRQ�*������ 1RWH� WKDW� WKLV� H[DPSOH
DSSOLHV�WR�9&��V�FRQWDLQLQJ�&��V��DQG�QRW�WR�9&��V�FRQWDLQLQJ�78*��V�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

6

7

7 8

6

7 8

6

7 8

< <

<

6

6 6

1
3

1
3

131 3

7�����������G��

77)
+2$
�9&���

77)

6(76 6(73,

2+$

6(0)

0&)

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

)�LQWHUIDFH4�LQWHUIDFH

670�1
�$8���78��
VWUXFWXUH�

670�1
�$8��

VWUXFWXUH�

670�1
$8��
78��

VWUXFWXUH

670�1
$8��

VWUXFWXUH

7\SH�,9�LQWHUZRUNLQJ

),*85(������*����

0XOWLSOH[HU�W\SH�,9

),*85(������*�������>'��@� ����&0

��� ([DPSOHV�RI�FURVV�FRQQHFW�HTXLSPHQW�W\SHV

����� &URVV�FRQQHFW�W\SH�,

7KLV�SURYLGHV�FURVV�FRQQHFWLRQ�RI�KLJKHU�RUGHU�9&V�RQO\��VHH�)LJXUH�������([WHUQDO�DFFHVV�WR�+29&V�LV�YLD�D�77)�IRU
670�1�LQWHUIDFHV�RU�YLD�DQ�+2,�IXQFWLRQ�IRU�*������3'+�� LQWHUIDFH�VLJQDOV�� ,Q� WKH� IRUPHU�FDVH�� WKH�+&6�IXQFWLRQ� LV
LQFOXGHG��&RQWURO�RI�WKH�+3&�FRQQHFWLRQ�PDWUL[�LV�YLD�WKH�6(0)�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

6 6

6

7

7

77

8

8 7

6

<

<

1 3

13

6

6 6

7�����������G��

77) +&6

+3&

+2,

6(0) 0&)

6(76 6(73,

2+$
�+3&�RQO\�

6';&�±�7\SH�,

)�LQWHUIDFH

4�LQWHUIDFH

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

670�1

5HF��*����

5HF��*����

670�1

),*85(������*����

&URVV�FRQQHFW�W\SH�,

),*85(������*�������>'��@� ������&0

����� &URVV�FRQQHFW�W\SH�,,

7KLV�SURYLGHV� FURVV�FRQQHFWLRQ�RI� ORZHU�RUGHU�9&V�RQO\� �VHH�)LJXUH�������([WHUQDO� DFFHVV� WR�/29&V� LV� YLD�77)�DQG
+2$�IXQFWLRQV�IRU�670�1�LQWHUIDFHV�RU�YLD�DQ�/2,�IXQFWLRQ�IRU�*������3'+��LQWHUIDFH�VLJQDOV��,Q�WKH�IRUPHU�FDVH��WKH
/&6�IXQFWLRQ�LV�LQFOXGHG��&RQWURO�RI�WKH�/3&�FRQQHFWLRQ�PDWUL[�LV�YLD�WKH�6(0)�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

6

8

6 6

6

7

7

77

8

8 7

6

6

7 8

31

<

3 1

< 6

6

6

7�����������G��

77) +2$ /&6

/3&

/2,

6(0) 0&)

6(73,6(76

2+$
�/3&�RQO\�

6';&�±�7\SH�,,

4�LQWHUIDFH

)�LQWHUIDFH

([WHUQDO
V\QFKURQL]DWLRQ

2+$�LQWHUIDFH

670�1

5HF��*����

5HF��*����

670�1

),*85(������*����

&URVV�FRQQHFW�W\SH�,,

),*85(������*�������>'��@� ������&0

����� &URVV�FRQQHFW�W\SH�,,,

7KLV�SURYLGHV�FURVV�FRQQHFWLRQ�RI�ERWK�KLJKHU�DQG� ORZHU�RUGHU�9&V� �VHH�)LJXUH��������3UHVHQWDWLRQ�RI�+29&V� WR� WKH
+3&� IXQFWLRQ� LV� YLD� WKH� 77)� DQG� +2,� IXQFWLRQV� IRU� 670�1� DQG� *����� �3'+�� LQWHUIDFH� VLJQDOV� UHVSHFWLYHO\�
3UHVHQWDWLRQ�RI�/29&V� WR� WKH�/3&�IXQFWLRQ�IURP�WKH�+3&�IXQFWLRQ� LV�YLD� WKH�+2$�IXQFWLRQ��3UHVHQWDWLRQ�RI�/29&V
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� *HQHUDO�SHUIRUPDQFH�UHTXLUHPHQWV

��� 7LPLQJ�DQG�V\QFKURQL]DWLRQ�RYHUYLHZ

7KH�6'+�KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�DV�D�V\QFKURQL]HG�QHWZRUN��DFFRPPRGDWLQJ�*�����SOHVLRFKURQRXV�RSHUDWLRQ�DQG
QHWZRUN�ZDQGHU�E\� D� VFKHPH�RI� SRLQWHU� DGMXVWPHQWV��6'+�QHWZRUN� MLWWHU�ZDQGHU�SHUIRUPDQFH� LV� GHWHUPLQHG�E\�6'+
LQWHUQDO� DQG� H[WHUQDO� FORFN� SHUIRUPDQFH�� QHWZRUN� RXWSXW�ZDQGHU� DW� V\QFKURQL]DWLRQ� LQWHUIDFHV�� DQG� 6'+� OLQH� V\VWHP
MLWWHU�ZDQGHU�� 3RLQWHU� DGMXVWPHQW� VWDWLVWLFV�� DQG� UHODWHG� *����� WULEXWDU\� RXWSXW� MLWWHU�ZDQGHU�� DUH� GHWHUPLQHG� E\� 6'+
QHWZRUN� MLWWHU�ZDQGHU� SHUIRUPDQFH� DQG� WKH� GHVLJQ� RI� WKH� 6'+� HTXLSPHQW� DW� WKH� ERXQGDU\� RI� DQ� 6'+� QHWZRUN�� 7KLV
FODXVH�SURYLGHV�JHQHUDO�SULQFLSOHV�DQG�DSSOLFDWLRQV�JXLGHOLQHV�IRU�V\QFKURQL]DWLRQ�RI�6'+�HTXLSPHQW��'HWDLOHG� WLPLQJ
DQG�V\QFKURQL]DWLRQ�VSHFLILFDWLRQV�DUH�JLYHQ�LQ�5HFRPPHQGDWLRQ�*�����



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

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

)LJXUH�����LQFOXGHV�WKH�IROORZLQJ�IXQFWLRQDO�EORFNV�UHODWHG�WR�WLPLQJ�DQG�V\QFKURQL]DWLRQ�

± 6(73,�±�3URYLGHV�WKH�DSSURSULDWH�LQWHUIDFH�IRU�*�����EDVHG�V\QFKURQL]DWLRQ�LQSXWV�RXWSXWV�

± 6(76� ±� 3URYLGHV� WKH� LQWHUQDO� WLPLQJ� VLJQDOV� WR� WKH�PXOWLSOH[HU� HTXLSPHQW� EDVHG� RQ� HLWKHU� DQ� H[WHUQDO
LQSXW�RU�LQWHUQDO�RVFLOODWRU�

����� *XLGHOLQHV�IRU�V\QFKURQL]DWLRQ

������� 6'+�QHWZRUN�DSSOLFDWLRQ

$Q�6'+�QHWZRUN�DSSOLFDWLRQ�LV�RQH�LQ�ZKLFK�DW�OHDVW�RQH�RI�WKH�WULEXWDU\�VLJQDOV�LV�DQ�6'+�VLJQDO��WKXV�UHTXLULQJ�SRLQWHU
SURFHVVLQJ�LQ�WKH�78�DQG�RU�$8�SDWKV��7ZR�H[DPSOHV�RI�6'+�QHWZRUN�DSSOLFDWLRQV�DUH�JLYHQ�EHORZ�

± 6'+�QHWZRUN�FRPSULVLQJ�H[WHUQDOO\�V\QFKURQL]HG�6'+�QHWZRUN�HOHPHQWV�FRQWDLQLQJ�LQWHUQDO�FORFNV��7KH
VSHFLILFDWLRQ�RI�WKH�TXDOLW\�RI�WKHVH�FORFNV�LV�XQGHU�VWXG\�

± 6'+�QHWZRUN�LQFOXGLQJ�QHWZRUN�HOHPHQWV�IRU�ZKLFK�WKH�WUDQVPLW�FORFN�IRU�D�SDUWLFXODU�VLJQDO�LV�GHULYHG
GLUHFWO\� IURP� WKH� FRUUHVSRQGLQJ� UHFHLYH� FORFN� �ORRS� WLPLQJ��� /RRS� WLPLQJ� LV� W\SLFDOO\� XVHG� LQ� VPDOO
WHUPLQDO� VWDWLRQV��SDUWLFXODUO\� LQ� VWDU�QHWZRUNV��ZKHUH�DQ�H[WHUQDO� V\QFKURQL]DWLRQ� UHIHUHQFH� LQWHUIDFH� LV
QRW�DYDLODEOH��H�J��DFFHVV�QHWZRUNV�DQG�HTXLSPHQW�LQ�FXVWRPHU�SUHPLVHV�

$OO�6'+�QHWZRUN�HOHPHQWV�ZKRVH�V\QFKURQL]DWLRQ�LV�WUDFHDEOH�WR�D�SULPDU\�UHIHUHQFH�FORFN�V���VKDOO�EH�LQWHJUDWHG�LQWR
H[LVWLQJ� V\QFKURQL]DWLRQ� KLHUDUFKLHV�� 3ULPDU\� UHIHUHQFH� DQG� VODYH� FORFNV� DUH� VSHFLILHG� LQ� 5HFRPPHQGDWLRQV�*����
DQG�*������UHVSHFWLYHO\�

127(�±�6SHFLILFDWLRQ�RI�QHWZRUN�RXWSXW�ZDQGHU�UHTXLUHPHQWV�DW�V\QFKURQL]DWLRQ�LQWHUIDFHV�LV�XQGHU�VWXG\�

������� 6'+�SRLQW�WR�SRLQW�DSSOLFDWLRQ

$Q�6'+�SRLQW�WR�SRLQW�DSSOLFDWLRQ�LV�RQH�LQ�ZKLFK�DOO�WULEXWDU\�VLJQDOV�DUH�DV\QFKURQRXV�RU�SOHVLRFKURQRXV�DFFRUGLQJ�WR
5HFRPPHQGDWLRQ�*������ZLWK�QR�SRLQWHU�SURFHVVLQJ�LQ�HLWKHU�WKH�78�RU�$8�SDWKV��6\QFKURQL]DWLRQ�LV�QRW�UHTXLUHG�LQ�WKLV
DSSOLFDWLRQ�EXW�PXVW�EH�SURYLGHG�DV�VRRQ�DV�QHWZRUNLQJ�LV�H[WHQGHG�EH\RQG�VLPSOH�SRLQW�WR�SRLQW�

������� ([WHUQDO�V\QFKURQL]DWLRQ�LQWHUIDFHV

7LPLQJ�UHIHUHQFH�LQ�D�QHWZRUN�HOHPHQW�FDQ�EH�GHULYHG�IURP�WKUHH�W\SHV�RI�LQSXWV�

L� *����� H[WHUQDO� V\QFKURQL]DWLRQ� LQWHUIDFH� �IRU� ����� N+]�� 5HFRPPHQGDWLRQ� *����� DSSOLHV�� WKH� FDVH� RI
�����N+]�LV�IRU�IXUWKHU�VWXG\��

LL� *�����WULEXWDU\�LQWHUIDFH��FDUU\LQJ�UHIHUHQFH�V\QFKURQL]DWLRQ��

LLL� 670�1�LQWHUIDFH�

'HSHQGLQJ� RQ� WKH� W\SH� RI� QHWZRUN� HOHPHQW�� RQH� RU�PRUH� WLPLQJ� UHIHUHQFH� LQSXWV�PD\� EH� DYDLODEOH�� 6'+� HTXLSPHQW
VKRXOG�KDYH�WKH�DELOLW\�WR�VZLWFK�DXWRPDWLFDOO\�WR�DQRWKHU�WLPLQJ�UHIHUHQFH�LI�WKH�VHOHFWHG�WLPLQJ�UHIHUHQFH�LV�ORVW��7LPLQJ
UHIHUHQFH�LV�FRQVLGHUHG�WR�EH�ORVW�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�

± ORVV�RI�VLJQDO�RQ�WKH�VHOHFWHG�WLPLQJ�UHIHUHQFH�LQWHUIDFHV�

± DOO�RQHV��$,6��RQ�WKH�VHOHFWHG�WLPLQJ�UHIHUHQFH�LQWHUIDFH�

,I�WKH�VHOHFWHG�WLPLQJ�UHIHUHQFH�LV�DQ�670�1�VLJQDO��VZLWFKLQJ�WR�DQRWKHU�WLPLQJ�UHIHUHQFH�VKRXOG�RQO\�WDNH�SODFH�DIWHU�LW
KDV� EHHQ� HVWDEOLVKHG� WKDW� DQ\� DYDLODEOH� SURWHFWLRQ� VZLWFKLQJ� RI� WKH�670�1� DQG� LWV� WHUPLQDWLQJ� FLUFXLWU\� KDV� IDLOHG� WR
UHFRYHU� WKH� 670�1�� 7KH� V\QFKURQL]DWLRQ� VRXUFH� VHOHFWLRQ� DOJRULWKP� XVLQJ� WKH� V\QFKURQL]DWLRQ� VRXUFH� PHVVDJH� LQ
=�������LV�IRU�IXUWKHU�VWXG\�

������� /RVV�RI�WLPLQJ�UHIHUHQFH

/RVV�RI�DOO� LQFRPLQJ�WLPLQJ�UHIHUHQFH� LV�D�PDMRU�IDXOW�FDOOLQJ�IRU� LPPHGLDWH�PDLQWHQDQFH�DFWLRQ��,Q�FDVHV�ZKHUH�VRPH
WUDIILF�UHPDLQV��D�VXIILFLHQW�WLPLQJ�DFFXUDF\�FDQ�EH�PDLQWDLQHG�RYHU�D�OLPLWHG�WLPH�SHULRG�E\�XVLQJ�D�FORFN�LQ�KROGRYHU
PRGH�� 7KH� DFWLRQ� WDNHQ� E\� WKH� V\QFKURQRXV� HTXLSPHQW� XQGHU� VXFK� FRQGLWLRQV� ZLOO� GHSHQG� RQ� WKH� QHWZRUN
V\QFKURQL]DWLRQ�VWUDWHJ\��7KH�HIIHFW�RI�WKLV�RQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�SDWKV�LV�XQGHU�VWXG\�
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,Q�VRPH�FDVHV��ZKHUH�ORVV�RI�UHIHUHQFH�WLPLQJ�VLJQDO�GXH�WR�D�ORVV�RI�WKH�LQFRPLQJ�VLJQDO�UHVXOWV�LQ�ORVV�RI�GDWD�IURP�WKH
QHWZRUN� HOHPHQW�� WKH� RQO\� UHTXLUHPHQW� IRU� VLJQDOLQJ� ORVV� RI� WLPLQJ� UHIHUHQFH� LV� WR� WUDQVPLW� DOO�RQHV� �$,6��� IRU�ZKLFK
HQWU\�LQWR�IUHH�UXQQLQJ�PRGH�LV�QHFHVVDU\��7KLV�LV�DSSOLFDEOH��IRU�H[DPSOH��WR�UHJHQHUDWRUV�

����� 6SHFLILFDWLRQ�RI�MLWWHU�DQG�ZDQGHU

6'+� MLWWHU� DQG� ZDQGHU� LV� VSHFLILHG� DW� ERWK� 670�1� DQG� *����� 3'+� LQWHUIDFHV� LQ� RUGHU� WR� FRQWURO� RYHUDOO� QHWZRUN
MLWWHU�ZDQGHU�DFFXPXODWLRQ�� ,Q�RUGHU� WR�DVVXUH�FRQWURO�RI� WKLV�DFFXPXODWLRQ�� WKH� MLWWHU� DQG�ZDQGHU� FKDUDFWHULVWLFV�RI� DOO
6'+�EDVHG�HTXLSPHQW� DUH� VSHFLILHG��7KH� MLWWHU� DQG�ZDQGHU� FKDUDFWHULVWLFV�RI�6'+�EDVHG�PXOWLSOH[� DQG� FURVV�FRQQHFW
HTXLSPHQW� DUH� JLYHQ� LQ� 5HFRPPHQGDWLRQ� *����� DQG� WKRVH� RI� 6'+� EDVHG� OLQH� V\VWHPV� DUH� JLYHQ� LQ� 5HFRPPHQ�
GDWLRQ�*�����

��� (TXLSPHQW�HUURU�SHUIRUPDQFH

7KH�JHQHUDO�HUURU�SHUIRUPDQFH�GHVLJQ�REMHFWLYH�LV� WKDW�QR�HUURUV�VKDOO�EH� LQWURGXFHG�E\�WKH�HTXLSPHQW�ZKHQ�RSHUDWLQJ
ZLWKLQ�GHVLJQ�OLPLWV�

7KH�VSHFLILF�UHTXLUHPHQW�LV� WKDW��ZKHQ�RSHUDWLQJ�ZLWKLQ�GHVLJQ�OLPLWV�� WKH�HTXLSPHQW�VKRXOG�EH�FDSDEOH�RI�SURYLGLQJ�D
OHYHO�RI�SHUIRUPDQFH�ZKLFK� LV� FRQVLVWHQW�ZLWK� WKH� VXSSRUW�RI�SDWKV�PHHWLQJ� WKH�KLJK�JUDGH�SHUIRUPDQFH� FODVVLILFDWLRQ
LGHQWLILHG�LQ�5HFRPPHQGDWLRQ�*�����

127(� ±� :RUN� LV� SURFHHGLQJ� WR� FKDQJH� WKH� EDVLV� RI� HUURU� SHUIRUPDQFH� IURP� WKH� ELW� HUURU� UDWLR� HVWDEOLVKHG� LQ
5HFRPPHQGDWLRQ�*�����WR�D�QHZ�EORFN�HUURU�FRQFHSW�

��� 7UDQVLW�GHOD\

7R� GHULYH� WKH� WRWDO� WUDQVLW� GHOD\� RI� D� VLJQDO� WKURXJK� DQ� 6'+� QHWZRUN� HOHPHQW�� DOO� SURFHVVHV� ZKLFK� FRXOG� FRQWULEXWH
QRQ�QHJOLJLEOH�GHOD\�PXVW�EH�WDNHQ�LQWR�DFFRXQW��6LQFH�LW�LV�RQO\�SRVVLEOH�WR�PHDVXUH�WUDQVLW�GHOD\�IURP�11,�WR�11,��WKDW
YDOXH�LV�WKH�RQO\�RQH�ZKLFK�PXVW�EH�GHULYHG�

7KH�FRQWULEXWLQJ�SURFHVVHV�ZKLFK�KDYH�EHHQ�LGHQWLILHG�WR�GDWH�DUH�

± 3RLQWHU� EXIIHU� SURFHVVLQJ�� �$� GLVWLQFWLRQ� FRXOG� EH�PDGH� EHWZHHQ� SRLQWHU� EXIIHU� WKUHVKROG� VSDFLQJ� DQG
SRLQWHU�DGMXVWPHQW�SURFHVVHV��

± )L[HG�VWXII�SURFHVVLQJ��62+�DQG�32+�FRXOG�EH�UHJDUGHG�DV�IL[HG�VWXIILQJ�IRU�D�SDUWLFXODU�9&�OHYHO�

± 3URFHVVLQJ�ZKLFK�LV�LPSOHPHQWDWLRQ�GHSHQGHQW��H�J��LQWHUQDO�LQWHUIDFH�SURFHVVLQJ�

± &RQQHFWLRQ�SURFHVVLQJ�

± 0DSSLQJ�SURFHVVLQJ�

± 'HPDSSLQJ�SURFHVVLQJ�

'HSHQGLQJ�RQ�11,¶V�DQG�SURFHVVLQJ�OHYHOV��YDULRXV�RI�WKH�DERYH�PHQWLRQHG�SURFHVVHV�PXVW�EH�WDNHQ�LQWR�DFFRXQW��7KH
WRWDO�GHOD\�LV�WKHQ�FDOFXODWHG�DV�WKH�VXP�RI�WKH�SURFHVVHV�LQYROYHG��7DEOH�����VKRZV�ZKLFK�WRWDO�GHOD\V�DUH�WR�EH�GHULYHG�
7DEOH� ORFDWLRQV�IRU�ZKLFK�GHOD\�YDOXHV�DUH� WR�EH�FDOFXODWHG�DUH�PDUNHG�ZLWK�DQ�;��7KHVH�YDOXHV�DUH� IRU� IXUWKHU�VWXG\�
7KHVH�YDOXHV�FRXOG�EH�JLYHQ�DV�PLQLPXP��DYHUDJH��RU�PD[LPXP�YDOXHV�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�RU�LQ�ZRUVW
FDVH�IDLOXUH�VFHQDULRV��7KH�VSHFLILF�FRQGLWLRQV�XQGHU�ZKLFK�WKH�YDOXHV�DUH�WR�EH�PHW�DUH�DOVR�IRU�IXUWKHU�VWXG\�

$QRWKHU�SDUDPHWHU�DVVRFLDWHG�ZLWK�GHOD\�LV�WKH�GLIIHUHQWLDO�WUDQVLW�GHOD\�RI�ORZHU�RUGHU�SDWKV�ZLWKLQ�WKH�VDPH�VHUYHU�WUDLO�
)URP�D�QHWZRUN�SHUVSHFWLYH��WKH�VSHFLILFDWLRQ�RI�WKH�GLIIHUHQWLDO�WUDQVLW�GHOD\�RI�YLUWXDOO\�FRQFDWHQDWHG�9&��V�DFURVV�WKH
QHWZRUN�LV�XQGHU�VWXG\�
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11,
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0DWUL[� VHW�XS� GHOD\� LV� WKH� WLPH� WDNHQ� IURP� JHQHUDWLRQ� RI� SULPLWLYH� ZLWKLQ� WKH� 6(0)� WR� WKH� FKDQJH� RI� WUDQVSRUW
LQIRUPDWLRQ�DW�11,��,W�PD\�EH�QHFHVVDU\�WR�GLVWLQJXLVK�EHWZHHQ�SUHVHW�FRQILJXUDWLRQV��VXEMHFW�WR�DQ�H[HFXWH�SULPLWLYH�DQG
D�QRUPDO�VHW�

0HVVDJH�SURFHVVLQJ�GHOD\�LV� WKH�WLPH�IURP�WKH�HQG�RI�PHVVDJH�DW�4�XQWLO� WKH�SULPLWLYH� LV�JHQHUDWHG�ZLWKLQ� WKH�6(0)�
L�H��WKH�PHVVDJH�KDV�EHHQ�GHFRGHG�WR�DQ�DFWLRQDEOH�OHYHO�

��� %ORFNLQJ

7KH�H[LVWHQFH�RI�FURVV�FRQQHFWLRQV�LQ�D�FURVV�FRQQHFW�HTXLSPHQW�FDQ�SUHYHQW�WKH�VHW�XS�RI�D�QHZ�FURVV�FRQQHFWLRQ��7KH
EORFNLQJ� IDFWRU� RI� D� FURVV�FRQQHFW� LV� WKH� SUREDELOLW\� WKDW� D� SDUWLFXODU� FRQQHFWLRQ� UHTXHVW� FDQQRW� EH� PHW�� QRUPDOO\
H[SUHVVHG�DV� D�GHFLPDO� IUDFWLRQ�RI����)XOO\�QRQ�EORFNLQJ� �L�H�� EORFNLQJ� IDFWRU�=� ��� FURVV�FRQQHFWV� FDQ�EH�EXLOW�� 6RPH
VLPSOLILFDWLRQ�LQ�GHVLJQ��DQG�KHQFH�FRVW��FDQ�EH�UHDOL]HG�LI�D�ILQLWH�EORFNLQJ�IDFWRU�LV�DFFHSWDEOH��,W�LV�QRW�WKH�LQWHQWLRQ�RI
WKLV�5HFRPPHQGDWLRQ�WR�VSHFLI\�WDUJHW�EORFNLQJ�IDFWRUV�IRU�LQGLYLGXDO�FURVV�FRQQHFW�HTXLSPHQW��7KH�LPSDFW�RI�QRQ�]HUR
EORFNLQJ�IDFWRU�RQ�QHWZRUN�SHUIRUPDQFH�LV�GHSHQGHQW�RQ�QHWZRUN�GHVLJQ�DQG�SODQQLQJ�UXOHV�

7KHUH�LV�D�FODVV�RI�FURVV�FRQQHFW�PDWULFHV�NQRZQ�DV�FRQGLWLRQDOO\�QRQ�EORFNLQJ�LQ�ZKLFK�WKHUH�LV�D�ILQLWH�SUREDELOLW\�WKDW
D� FRQQHFWLRQ� UHTXHVW�PD\� EH� EORFNHG�� ,Q� VXFK� FURVV�FRQQHFWV�� LW� LV� SRVVLEOH�� E\� UH�DUUDQJLQJ� H[LVWLQJ� FRQQHFWLRQV�� WR
PDNH�D�FURVV�FRQQHFWLRQ�ZKLFK�ZRXOG�RWKHUZLVH�EH�EORFNHG��$V�DQ�REMHFWLYH��LQ�VXFK�FDVHV��UHDUUDQJHPHQWV�VKRXOG�EH
PDGH�ZLWKRXW�LQWHUUXSWLRQ�WR�UHDUUDQJHG�SDWKV�

,W�PD\�EH�QHFHVVDU\�LQ�D�QRPLQDOO\�QRQ�EORFNLQJ��RU�FRQGLWLRQDOO\�QRQ�EORFNLQJ�FURVV�FRQQHFW��WR�DFFHSW�VRPH�EORFNLQJ
SHQDOW\�DVVRFLDWHG�ZLWK�H[WHQVLYH�XVH�RI�EURDGFDVW�FRQQHFWLRQV��7KLV�LV�IRU�IXUWKHU�VWXG\�
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7KH�QRGH�DYDLODELOLW\�UHTXLUHPHQW�DSSOLHV�WR�6'+�FURVV�FRQQHFW�HTXLSPHQW�

7KH�IRUPDW�IRU�VSHFLI\LQJ�WKH�XQDYDLODELOLW\�UHTXLUHPHQW�LV�JLYHQ�EHORZ�

�� 7KH�XQDYDLODELOLW\�RI�DQ\�9&��$8���[F�RU�78���PF�DV�PHDVXUHG�EHWZHHQ�LQSXW�DQG�RXWSXW�SRUWV�VKDOO�QRW
H[FHHG�WKH�;Q�YDOXH�LQ�7DEOH�����IRU�WKDW�OHYHO�RI�VLJQDO���7KH�YDOXHV�RI�WKH�;Q�DUH�IRU�IXUWKHU�VWXG\��

�� 7KH�XQDYDLODELOLW\�RI�����RI� WKH�9&V��$8���[F�V�RU�78���PF�V�DV�PHDVXUHG�EHWZHHQ� LQSXW�DQG�RXWSXW
SRUWV� VKDOO�QRW�H[FHHG� WKH�<Q�YDOXH� LQ�7DEOH����� IRU� WKDW� OHYHO�RI� VLJQDO�� �7KH�YDOXHV�RI� WKH�<Q�DUH� IRU
IXUWKHU�VWXG\��

�� 7KH� XQDYDLODELOLW\� RI� WKH� 6'+� FURVV�FRQQHFW� HTXLSPHQW�� LQFOXGLQJ� WUDQVPLVVLRQ� DQG� PDQDJHPHQW
IXQFWLRQV��VKDOO�QRW�H[FHHG�=��RI�DQ\�\HDU��ZKHUH�WKH�YDOXH�RI�=�LV�IRU�IXUWKHU�VWXG\�

�� 7KH� XQDYDLODELOLW\� RI� WKH� 6'+� FURVV�FRQQHFW� HTXLSPHQW� WR� UHFRQILJXUH� ZLWKLQ� D� VSHFLILHG� WLPH� >7%'@
VKDOO�QRW�H[FHHG�:��RI�DQ\�\HDU���7KH�YDOXH�RI�:�LV�IRU�IXUWKHU�VWXG\��
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