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SRLQWHU�SURFHVVLQJ��7ZR�SRVVLEOH�PHWKRGV�DUH�DV�IROORZV�

D� UHFRYHU�WLPLQJ�IURP�D�UHFHLYHG�6\QFKURQRXV�7UDQVSRUW�0RGXOH�1��670�1��VLJQDO��WKLV�DYRLGV�WKH�XQSUHGLFWDEOH
HIIHFW�RI�D�SRLQWHU�DGMXVWPHQW�RQ�WKH�GRZQVWUHDP�VODYH�FORFN���

E� GHULYH�WLPLQJ�IURP�D�V\QFKURQL]DWLRQ�WUDLO�WKDW�LV�QRW�VXSSRUWHG�E\�D�6'+�QHWZRUN�

7KH�PDVWHU�VODYH�PHWKRG�XVHV�D�VLQJOH�HQGHG�V\QFKURQL]DWLRQ�WHFKQLTXH�ZLWK�WKH�VODYH�FORFN�GHWHUPLQLQJ�WKH
V\QFKURQL]DWLRQ�WUDLO�WR�EH�XVHG�DV�LWV�UHIHUHQFH�DQG�FKDQJLQJ�WR�DQ�DOWHUQDWLYH�LI�WKH�RULJLQDO�WUDLO�IDLOV��7KLV�LV�D
XQLODWHUDO�FRQWURO�VFKHPH�

��� 0XWXDO�V\QFKURQL]DWLRQ
7KH�IHDVLELOLW\�RI�HPSOR\LQJ�PXWXDO�V\QFKURQL]DWLRQ�LV�OHIW�IRU�IXUWKHU�VWXG\��7KH�UHPDLQGHU�RI�WKH�SUHVHQW�GRFXPHQW
UHIHUV�RQO\�WR�WKH�KLHUDUFKLFDO�PDVWHU�VODYH�DSSURDFK�

� )XQFWLRQDO�GHVFULSWLRQ�RI�FORFN�W\SHV

��� 3ULPDU\�5HIHUHQFH�&ORFN��35&�
$�35&�LV�D�VWDQG�DORQH�FORFN�DQG�D�ORJLFDO�IXQFWLRQ�ZKLFK�

� LV�HLWKHU�DQ�DXWRQRPRXV�FORFN��RU

� LW�DFFHSWV�V\QFKURQL]DWLRQ�IURP�D�UDGLR�RU�VDWHOOLWH�VLJQDO�DQG�SHUIRUPV�ILOWHULQJ�

7KH�35&�VKDOO�FRQIRUP�WR�(1�������������>�@�

��� 6\QFKURQL]DWLRQ�6XSSO\�8QLW��668�
$�668�LV�D�ORJLFDO�IXQFWLRQ�ZKLFK�

� DFFHSWV�V\QFKURQL]DWLRQ�LQSXWV�IURP�D�QXPEHU�RI�VRXUFHV�

� VHOHFWV�RQH�RI�WKHVH�LQSXWV�

� ILOWHUV�WKLV�VRXUFH
V�FORFN��DQG

� GLVWULEXWHV�WKH�UHVXOWDQW�FORFN�WR�RWKHU�HOHPHQWV�ZLWKLQ�D�QRGH�

$�IXQFWLRQDO�GLDJUDP�RI�WKH�668�LV�VKRZQ�LQ�ILJXUH���

,Q�WKH�HYHQW�RI�IDLOXUH�RU�GHJUDGDWLRQ�RI�DOO�V\QFKURQL]DWLRQ�UHIHUHQFH�LQSXWV��WKH�668�ZLOO�XVH�DQ�LQWHUQDO�WLPLQJ�VRXUFH
�XQGHU�VWXG\��

7KH�SK\VLFDO�LPSOHPHQWDWLRQ�RI�WKLV�IXQFWLRQ�PD\�EH�LQWHJUDWHG�ZLWKLQ�D�6'+�QHWZRUN�HOHPHQW��LQWHJUDWHG�ZLWKLQ�3XEOLF
6ZLWFKHG�7HOHSKRQH�1HWZRUN��3671��VZLWFK��RU�DV�D�VWDQG�DORQH�XQLW��D�6WDQG�$ORQH�6\QFKURQL]DWLRQ�(TXLSPHQW
�6$6(���
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7�

7�

7�

,QWHU�
IDFHV

0HPRU\

7�

72
668

6HOHFW

H[WHUQDO
RXWSXW

.H\�
7�� ,QWHUQDO�QHWZRUN�HOHPHQW�WLPLQJ�UHIHUHQFH�VLJQDO�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP�670�1�LQSXW�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP���0ELW�V�LQSXW�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP���0+]�V\QFKURQL]DWLRQ�LQSXW�
7�� ([WHUQDO�WLPLQJ�RXWSXW�

127(��� :KHUH�WKH�668�LV�LQWHJUDWHG�ZLWKLQ�D�6'+�1HWZRUN�(OHPHQW��1(���7��VKRXOG�EH�SURYLGHG�
127(��� ,W�PD\�EH�SRVVLEOH�WR�IRUFH�WKH�668�LQWR�D�IUHH�UXQQLQJ�FRQGLWLRQ�

)LJXUH����7KH�668�FORFN�IXQFWLRQ

��� 6'+�(TXLSPHQW�&ORFN��6(&�
$Q�6(&�LV�WKH�LQWHUQDO�FORFN�RI�DQ�6'+�QHWZRUN�HOHPHQW�DQG�D�ORJLFDO�IXQFWLRQ�ZKLFK�

� DFFHSWV�V\QFKURQL]DWLRQ�LQSXWV�IURP�D�QXPEHU�RI�VRXUFHV�ZLWKLQ�WKDW�HOHPHQW�

� VHOHFWV�RQH�RI�WKHVH�LQSXWV�

� ILOWHUV�WKLV�VRXUFH
V�FORFN�DFFRUGLQJ�WR�(1�������������>�@�

7KH�6'+�FORFN�LV�XVHG�WR�WLPH�WKH�RXWJRLQJ�6'+�670�1�LQWHUIDFHV�RI�WKH�QHWZRUN�HOHPHQW��$�IXQFWLRQDO�GLDJUDP�RI�WKH
6(&�LV�VKRZQ�LQ�ILJXUH���

,Q�WKH�HYHQW�RI�IDLOXUH�RI�DOO�V\QFKURQL]DWLRQ�UHIHUHQFH�LQSXWV�WKH�6(&�VKDOO�XVH�LWV�RZQ�LQWHUQDO�FORFN�ZKLFK�VKDOO
FRQIRUP�WR�(1�������������>�@�
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7�

7�

7�

,QWHU�
IDFHV

0HPRU\

7�
H[WHUQDO
LQWHUIDFH

72

6(&

6HOHFW�%

6HOHFW�$ 6HOHFW�&

.H\�
7�� ,QWHUQDO�WLPLQJ�UHIHUHQFH�VLJQDO�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP�670�1�LQSXW�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP���0ELW�V�LQSXW�
7�� 7LPLQJ�VLJQDO�GHULYHG�IURP���0+]�V\QFKURQL]DWLRQ�LQSXW�
7�� ([WHUQDO�WLPLQJ�UHIHUHQFHV�

127(��� 7KLV�LV�D�IXQFWLRQDO�VXEVHW�RI�WKH�6(76�DV�GHILQHG�LQ�,78�7�5HFRPPHQGDWLRQ�*�����>�@�
127(��� ,W�PD\�EH�SRVVLEOH�WR�IRUFH�WKH�6(&�LQWR�D�IUHH�UXQQLQJ�FRQGLWLRQ�

)LJXUH����7KH�6(&�FORFN�IXQFWLRQ

� 6\QFKURQL]DWLRQ�QHWZRUN�DUFKLWHFWXUH
7KH�DUFKLWHFWXUH�HPSOR\HG�LQ�6'+�UHTXLUHV�WKH�WLPLQJ�RI�DOO�QHWZRUN�HOHPHQW�FORFNV�WR�EH�WUDFHDEOH�WR�D�35&��7KLV
FODXVH�GHWDLOV�WKH�WDUJHW�DUFKLWHFWXUH�IRU�6'+�QHWZRUN�V\QFKURQL]DWLRQ��(YROXWLRQDU\�DVSHFWV�DUH�GLVFXVVHG�LQ�FODXVH����

7KH�GLVWULEXWLRQ�RI�V\QFKURQL]DWLRQ�FDQ�EH�FDWHJRUL]HG�LQWR�LQWUD�QRGH�ZLWKLQ�QRGHV�FRQWDLQLQJ�D�668�DQG�LQWHU�QRGH�DV
IROORZV�

D� ,QWUD�QRGH�GLVWULEXWLRQ�ZLWKLQ�QRGHV�FRQWDLQLQJ�D�668�FRQIRUPV�WR�D�ORJLFDO�VWDU�WRSRORJ\��$OO�ORZHU�OHYHO
QHWZRUN�HOHPHQW�FORFNV�ZLWKLQ�D�QRGH�ERXQGDU\�GHULYH�WLPLQJ�IURP�WKH�KLJKHVW�KLHUDUFKLFDO�FORFN�OHYHO�LQ�WKH
QRGH��$Q�H[FHSWLRQ�PD\�EH�PDGH�IRU�WKH�QHWZRUN�HOHPHQW�FORFN�WKDW�FDUULHV�WKH�V\QFKURQL]DWLRQ�WUDLO�WR�WKH�668�
$Q�H[DPSOH�LOOXVWUDWLQJ�WKLV�H[FHSWLRQ�LV�JLYHQ�LQ�WKH�IROORZLQJ�

� $VVXPH�WKDW�QHWZRUN�WLPLQJ�KDV�WR�EH�GLVWULEXWHG�DORQJ�D�ULQJ�VWUXFWXUH�ZKHUH�HDFK�QRGH��LQ�DGGLWLRQ�WR�WKH
ULQJ�$'0��FRQWDLQV�DQ�668��%\�FRQVLGHULQJ�WKH�ULQJ�$'0
V�WR�EHORQJ�WR�D�V\QFKURQL]DWLRQ�WUDLO�UDWKHU�WKDQ
WR�WKH�QRGHV�ZKHUH�WKH\�DUH�ORFDWHG��H[FHVVLYH�FDVFDGLQJ�RI�668
V�FDQ�EH�SUHYHQWHG��$OO�RWKHU�RXWSXWV�IURP
HDFK�QRGH�PD\�EH�WLPHG�IURP�WKH�ORFDO�668�

� $SDUW�IURP�WKHVH�QHWZRUN�HOHPHQWV��RQO\�WKH�FORFN�RI�WKH�KLJKHVW�KLHUDUFKLFDO�OHYHO�LQ�WKH�QRGH�ZLOO�UHFRYHU
WLPLQJ�IURP�V\QFKURQL]DWLRQ�OLQNV�IURP�RWKHU�QRGHV��7LPLQJ�LV�GLVWULEXWHG�IURP�QHWZRUN�HOHPHQWV�ZLWKLQ�WKH
ERXQGDU\�WR�QHWZRUN�HOHPHQWV�EH\RQG�WKH�ERXQGDU\�YLD�WKH�6'+�WUDQVPLVVLRQ�PHGLXP��7KH�UHODWLRQVKLS
EHWZHHQ�FORFNV�ZLWKLQ�D�QRGH�LV�VKRZQ�LQ�ILJXUH���

127(� $Q\�LQWHUIDFH�XVHG�IRU�V\QFKURQL]DWLRQ�RI�6'+�1(�VKRXOG�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�JLYHQ�LQ
(1�������������>�@�
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6\QFKURQL]DWLRQ
OLQN�V�


 








��/RJLFDO�WLPLQJ

6(& 6(&

6(& 6(&




/RJLFDO
QRGH
ERXQGDU\

1RGH
FORFN

)LJXUH����6\QFKURQL]DWLRQ�QHWZRUN�DUFKLWHFWXUH�IRU�LQWUD�QRGH�GLVWULEXWLRQ

E� ,QWHU�QRGH�GLVWULEXWLRQ�FRQIRUPV�WR�D�WUHH�OLNH�WRSRORJ\�DQG�HQDEOHV�DOO�WKH�QRGHV�LQ�WKH�6'+�QHWZRUN�WR�EH
V\QFKURQL]HG��7KH�KLHUDUFKLFDO�UHODWLRQVKLS�EHWZHHQ�FORFNV�LV�VKRZQ�LQ�ILJXUH����:LWK�WKLV�DUFKLWHFWXUH��LW�LV
LPSRUWDQW�IRU�WKH�FRUUHFW�RSHUDWLRQ�RI�WKH�V\QFKURQL]DWLRQ�QHWZRUN�WKDW�FORFNV�RI�ORZHU�KLHUDUFKLFDO�OHYHO�RQO\
DFFHSW�WLPLQJ�IURP�FORFNV�RI�WKH�VDPH�RU�KLJKHU�KLHUDUFKLFDO�OHYHO�DQG�WKDW�WLPLQJ�ORRSV�DUH�DYRLGHG��7R�HQVXUH
WKDW�WKLV�UHODWLRQVKLS�LV�SUHVHUYHG��WKH�GLVWULEXWLRQ�QHWZRUN�VKDOO�EH�GHVLJQHG�VXFK�WKDW��HYHQ�XQGHU�IDXOW
FRQGLWLRQV��RQO\�YDOLG�KLJKHU�OHYHO�UHIHUHQFHV�DUH�SUHVHQWHG�WR�KLHUDUFKLFDO�FORFNV�

35&35&���3ULPDU\�5HIHUHQFH�&ORFN

668

668 668

668

668668

)LJXUH����6\QFKURQL]DWLRQ�QHWZRUN�DUFKLWHFWXUH�IRU�LQWHU�QRGH�GLVWULEXWLRQ

&ORFNV�RI�D�ORZHU�KLHUDUFKLFDO�OHYHO�VKDOO�KDYH�D�SXOO�LQ�UDQJH�ZKLFK�HQVXUHV�WKDW�WKH\�FDQ�DXWRPDWLFDOO\�DFTXLUH�DQG�ORFN
WR�WKH�WLPLQJ�VLJQDO�JHQHUDWHG�E\�WKH�VDPH�RU�KLJKHU�OHYHO�FORFN�WKDW�WKH\�DUH�XVLQJ�DV�D�UHIHUHQFH�
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3KDVH�UHIHUHQFH�LQIRUPDWLRQ�LV�WUDQVIHUUHG�EHWZHHQ�V\QFKURQL]DWLRQ�QRGHV�E\�PHDQV�RI�D�V\QFKURQL]DWLRQ�WUDLO��:KHQ�D
WUDLO�EHFRPHV�GLVDEOHG�WKHQ�WKH�QRGH�FORFN�VKDOO�VHOHFW�DQRWKHU�UHIHUHQFH�IURP�D�VHW�RI�YDOLG�DOWHUQDWLYHV��:KHQ�QRQH
H[LVW��WKH�QRGH�FORFN�VKDOO�HQWHU�KROGRYHU�PRGH�

7KH�V\QFKURQL]DWLRQ�WUDLO�LV�SURYLGHG�E\�RQH�RU�PRUH�V\QFKURQL]DWLRQ�OLQN�FRQQHFWLRQV�HDFK�VXSSRUWHG�E\�D�V\QFKURQL]HG
SULPDU\�RU�VHFRQGDU\�UDWH�3'+�WUDLO�RU�D�6'+�PXOWLSOH[�VHFWLRQ�WUDLO��:KHQ�WKH�GLVWULEXWLRQ�QHWZRUN�LV�EDVHG�RQ�6'+�
RQH�RU�PRUH�OLQN�FRQQHFWLRQV�HDFK�VXSSRUWHG�E\�D�PXOWLSOH[�VHFWLRQ�WUDLO�LV�UHFRPPHQGHG�WR�FRQIRUP�WR�WKH�UHTXLUHPHQW
JLYHQ�LQ�FODXVH����7KH�VXE�QHWZRUN�FRQQHFWLRQV��VZLWFKHV��LQ�WKH�V\QFKURQL]DWLRQ�WUDLO�QHHG�WR�EH�VHW�WR�PDLQWDLQ�RQO\
YDOLG�KLHUDUFKLFDO�UHODWLRQVKLSV�EHWZHHQ�FORFNV��7KH�DOJRULWKPV�IRU�DFKLHYLQJ�WKLV�LQ�6'+�UHIHUHQFH�GLVWULEXWLRQ
QHWZRUNV�DUH�XQGHU�VWXG\�

$�V\QFKURQL]DWLRQ�OLQN�WKDW�GLVWULEXWHV�WLPLQJ�IURP�WKH�SXEOLF�QHWZRUN�DFURVV�D�8VHU�1HWZRUN�,QWHUIDFH��81,��VKRXOG�EH
WLPHG�IURP�WKH�6'+�QHWZRUN�HOHPHQW�FORFN��7KH�SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�WKLV�PHWKRG�DQG�RWKHU�WHFKQLTXHV��VXFK
DV�GHULYLQJ�WLPLQJ�IURP�WKH�7ULEXWDU\�8QLW�������78�����ZLWKLQ�ZKLFK�WKH�GDWD�VLJQDO�LV�FDUULHG��DUH�XQGHU�VWXG\�

� 6\QFKURQL]DWLRQ�PRGHV
)RXU�V\QFKURQL]DWLRQ�PRGHV�FDQ�EH�LGHQWLILHG��7KHVH�DUH�

� V\QFKURQRXV�

� SVHXGR�V\QFKURQRXV�

� SOHVLRFKURQRXV�

� DV\QFKURQRXV�

,Q�V\QFKURQRXV�PRGH��DOO�FORFNV�LQ�WKH�QHWZRUN�ZLOO�EH�WUDFHDEOH�WR�D�VLQJOH�35&��3RLQWHU�DGMXVWPHQWV�ZLOO�RQO\�RFFXU
UDQGRPO\��7KLV�LV�WKH�QRUPDO�PRGH�RI�RSHUDWLRQ�ZLWKLQ�D�VLQJOH�RSHUDWRU
V�GRPDLQ�

,Q�SVHXGR�V\QFKURQRXV�PRGH��VHH�QRWH���QRW�DOO�FORFNV�LQ�WKH�QHWZRUN�ZLOO�KDYH�WLPLQJ�WUDFHDEOH�WR�WKH�VDPH�35&�
+RZHYHU��HDFK�35&�ZLOO�FRPSO\�ZLWK�(1�������������>�@�DQG��WKHUHIRUH��SRLQWHU�DGMXVWPHQWV�ZLOO�EH�JHQHUDWHG�LQ�WKH
QHWZRUN�HOHPHQWV�DW�WKH�ERXQGDU\�EHWZHHQ�HTXLSPHQWV�V\QFKURQL]HG�WR�GLIIHUHQW�35&��7KLV�LV�WKH�QRUPDO�PRGH�RI
RSHUDWLRQ�IRU�WKH�LQWHUQDWLRQDO�DQG�LQWHU�RSHUDWRU�QHWZRUN�

127(� ,Q�D�ODUJH�VLQJOH�RSHUDWRU�GRPDLQ�ZKHUH�PRUH�WKDQ�RQH�35&�LV�XVHG��WKLV�PRGH�RI�RSHUDWLRQ�PD\�EH
HPSOR\HG�

,Q�SOHVLRFKURQRXV�PRGH��WKH�V\QFKURQL]DWLRQ�WUDLO�DQG�WKH�IDOOEDFN�DOWHUQDWLYHV�WR�RQH�RU�PRUH�FORFNV�LQ�WKH�QHWZRUN�ZLOO
KDYH�EHHQ�GLVDEOHG��7KH�FORFN�ZLOO�HQWHU�KROGRYHU�RU�IUHH�UXQ�PRGH��,I�V\QFKURQL]DWLRQ�LV�ORVW�WR�D�JDWHZD\�6'+
QHWZRUN�HOHPHQW�SHUIRUPLQJ�DV\QFKURQRXV�PDSSLQJ��WKH�IUHTXHQF\�RIIVHW�DQG�GULIW�RI�WKH�FORFN�ZLOO�FDXVH�SRLQWHU
DGMXVWPHQWV�SHUVLVWLQJ�WKURXJK�WKH�ZKROH�6'+�QHWZRUN�FRQQHFWLRQ��,I�V\QFKURQL]DWLRQ�LV�ORVW�WR�WKH�ODVW�QHWZRUN�HOHPHQW
LQ�WKH�6'+�QHWZRUN�FRQQHFWLRQ��RU�WKH�SHQXOWLPDWH�QHWZRUN�HOHPHQW�LQ�WKH�FDVH�ZKHUH�WKH�ODVW�RQH�LV�VODYHG��H�J�
FRQVLVWV�RI�D�ORRS�WLPHG�PXOWLSOH[HU���WKHUH�ZLOO�DOVR�EH�SRLQWHU�DGMXVWPHQWV�WR�FDWHU�IRU�DW�WKH�6'+�QHWZRUN�RXWSXW�
+RZHYHU��LI�WKH�V\QFKURQL]DWLRQ�IDLOXUH�RFFXUV�DW�DQ�LQWHUPHGLDWH�QHWZRUN�HOHPHQW��WKLV�ZLOO�QRW�UHVXOW�LQ�D�QHW�SRLQWHU
PRYHPHQW�DW�WKH�ILQDO�RXWSXW�JDWHZD\�QHWZRUN�HOHPHQW�SURYLGHG�WKH�LQSXW�JDWHZD\�QHWZRUN�HOHPHQW�UHPDLQV
V\QFKURQL]HG�WR�WKH�VDPH�35&��3RLQWHU�PRYHPHQW�DW�WKH�LQWHUPHGLDWH�QHWZRUN�HOHPHQW�ZLOO�EH�FRUUHFWHG�E\�WKH�QH[W
QHWZRUN�HOHPHQW�LQ�WKH�FRQQHFWLRQ�ZKLFK�LV�VWLOO�V\QFKURQL]HG�

$V\QFKURQRXV�PRGH�FRUUHVSRQGV�WR�WKH�VLWXDWLRQ�ZKHUH�ODUJH�IUHTXHQF\�RIIVHWV�RFFXU��7KH�6'+�QHWZRUN�LV�QRW�UHTXLUHG
WR�PDLQWDLQ�WUDIILF�ZKHQ�WKH�FORFN�DFFXUDF\�LV�OHVV�WKDQ�WKDW�RI�D�6(&��$�FORFN�DFFXUDF\�RI�����SSP�LV�UHTXLUHG�WR�VHQG
DQ�$ODUP�,QGLFDWLRQ�6LJQDO��$,6���DSSOLFDEOH�IRU�UHJHQHUDWRUV�DQG�DQ\�RWKHU�6'+�HTXLSPHQW�ZKHUH�ORVV�RI�DOO
V\QFKURQL]DWLRQ�LQSXWV�LPSOLHV�ORVV�RI�DOO�WUDIILF��
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� 6\QFKURQL]DWLRQ�QHWZRUN�UHIHUHQFH�FKDLQ
7KH�V\QFKURQL]DWLRQ�QHWZRUN�UHIHUHQFH�FKDLQ�LV�VKRZQ�LQ�ILJXUH���7LPLQJ�LV�GLVWULEXWHG�YLD�PDVWHU�VODYH�V\QFKURQL]DWLRQ
IURP�WKH�35&�WR�DOO�FORFNV�LQ�WKH�FKDLQ��7KH�ORQJHVW�FKDLQ�VKRXOG�QRW�H[FHHG�.�668V�ZLWK�XS�WR�1�6(&V�LQWHUFRQQHFWLQJ
DQ\�WZR�668V�

,Q�JHQHUDO��WKH�TXDOLW\�RI�WLPLQJ�ZLOO�GHWHULRUDWH�DV�WKH�QXPEHU�RI�V\QFKURQL]HG�FORFNV�LQ�WDQGHP�LQFUHDVHV�DQG�KHQFH�IRU
SUDFWLFDO�V\QFKURQL]DWLRQ�QHWZRUN�GHVLJQ��WKH�QXPEHU�RI�QHWZRUN�HOHPHQWV�LQ�WDQGHP�VKRXOG�EH�PLQLPL]HG��+RZHYHU�WR
GHWHUPLQH�V\QFKURQL]DWLRQ�FORFN�UHTXLUHPHQWV��WKH�YDOXHV�IRU�WKH�ZRUVW�FDVH�V\QFKURQL]DWLRQ�UHIHUHQFH�FKDLQ�DUH�.� ����
1� ����ZLWK�WKH�WRWDO�QXPEHU�RI�6(&V�OLPLWHG�WR�����7KH�YDOXH�RI�1�LV�OLPLWHG�E\�WKH�TXDOLW\�RI�WLPLQJ�UHTXLUHG�E\�WKH
ODVW�QHWZRUN�HOHPHQW�LQ�WKH�FKDLQ�DQG�HQVXUHV�WKH�VKRUW�WHUP�VWDELOLW\�PDVN�RI�(1�������������>�@�LV�PHW�

7KH�YDOXHV�RI�.�DQG�1�KDYH�EHHQ�GHULYHG�IURP�WKHRUHWLFDO�FDOFXODWLRQV�DQG�SUDFWLFDO�PHDVXUHPHQWV�DUH�UHTXLUHG�IRU�WKHLU
YHULILFDWLRQ�
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1�[�6(&V

668

6ODYH

35&

�VW

.��WK

.WK

6ODYH

6ODYH

1�[�6(&V

)RU�ZRUVW�FDVH�VFHQDULR
FDOFXODWLRQ�SXUSRVHV��.� ���
1� ����ZLWK�UHVWULFWLRQ
WKDW�WKH�WRWDO�QXPEHU�RI�6(&V
LV�OLPLWHG�WR����

1�[�6(&V

127(� ,W�LV�SRVVLEOH�IRU�WKH�35&�WR�EH�FRQHFWHG�GLUHFWO\�WR�DQ�668�ZLWKRXW�DQ�LQWHUYHQLQJ�6(&�

)LJXUH����6\QFKURQL]DWLRQ�QHWZRUN�UHIHUHQFH�FKDLQ

� 6\QFKURQL]DWLRQ�VWUDWHJ\
7KH�V\QFKURQL]DWLRQ�VWUDWHJ\�LV�WR�LQWHJUDWH�6'+�QHWZRUN�V\QFKURQL]DWLRQ�ZLWK�WKH�H[LVWLQJ�3'+�QHWZRUN
V\QFKURQL]DWLRQ�DUFKLWHFWXUH�ZLWK�WKH�PLQLPXP�RI�GLVUXSWLRQ�DQG�UHFRQILJXUDWLRQ��3UHVHQW�QRGH�FORFNV�DUH�HLWKHU
VHSDUDWH�XQLWV�RU�LQWHJUDWHG�LQ�WKH�H[FKDQJHV��:LWK�WKH�LQWURGXFWLRQ�RI�6'+�WKHUH�LV�DOVR�WKH�SRVVLELOLW\�WR�LQWHJUDWH�WKH
QRGH�FORFN�LQ�FHUWDLQ�W\SHV�RI�6'+�HTXLSPHQW��W\SLFDOO\�LQ�ODUJH�6'+�FURVV�FRQQHFWV��,Q�WKDW�FDVH�WKH�6'+�QHWZRUN
HOHPHQW�KDV�D�668�DQG�QRW�D�6(&�
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�� 6\QFKURQL]DWLRQ�QHWZRUN�HYROXWLRQ
7KH�6'+�LV�GHVLJQHG�WR�RSHUDWH�LQ�SVHXGR�V\QFKURQRXV�PRGH��7KH�QHWZRUN�HOHPHQWV�FDQ�EH�LQWHJUDWHG�LQWR�H[LVWLQJ
V\QFKURQL]DWLRQ�KLHUDUFKLHV�

'XULQJ�WKH�HYROXWLRQ�RI�WKH�QHWZRUN�WR�6'+��WKH�QHWZRUN�V\QFKURQL]DWLRQ�SODQ�ZLOO�KDYH�WR�EH�DOWHUHG�WR�DFFRPPRGDWH
WKH�6'+�QHWZRUN�HOHPHQWV��7KLV�UHTXLUHV�FDUHIXO�SODQQLQJ�WR�HQVXUH�WKDW�QHWZRUN�V\QFKURQL]DWLRQ�LV�QRW�MHRSDUGL]HG�

:KHQ�6'+�HTXLSPHQW�LV�LQLWLDOO\�LQWURGXFHG��WKH�JDWHZD\�QHWZRUN�HOHPHQW�VKDOO�EH�WLPHG�IURP�HLWKHU�WKH�35&�RU�DQ
H[LVWLQJ�668��7KLV�PD\�UHTXLUH�D�QHZ�LQWHUIDFH�RQ�WKH�668��7LPLQJ�ZLWKLQ�WKH�6'+�QHWZRUN�VKRXOG�IROORZ�WKH�PDVWHU�
VODYH�DSSURDFK�

(YROXWLRQDU\�VFHQDULRV�ZLWK�PXOWLSOH�6'+�LVODQGV�VXSSRUWLQJ�WKH�WUDQVSRUW�RI�D�3'+�SD\ORDG�DUH�IRU�IXUWKHU�VWXG\�

,I�WKH�6'+�QHWZRUN�LQWURGXFWLRQ�UHVXOWV�LQ�3'+�LVODQGV��VWHSV�VKDOO�EH�WDNHQ�VR�WKDW�V\QFKURQL]DWLRQ�OLQNV�VXSSRUWHG�E\
SULPDU\�UDWH�3'+�WUDLOV�GR�QRW�WUDQVLW�WKH�6'+�QHWZRUN��7KLV�UHTXLUHV�D�UHFRQILJXUDWLRQ�RI�WKH�V\QFKURQL]DWLRQ
DUFKLWHFWXUH�VLQFH�DOO�V\QFKURQL]DWLRQ�OLQNV�WUDQVLWLQJ�WKH�6'+�QHWZRUN�VKDOO�EH�VXSSRUWHG�RQ�6'+�PXOWLSOH[�VHFWLRQ
WUDLOV��7KLV�PD\�UHTXLUH�QHZ�LQWHUIDFHV�RQ�WKH�668V�DQG�RQ�WKH�35&�

:KHUH�D�QHWZRUN�LV�FRPSOHWHO\�6'+�EDVHG��WKH�V\QFKURQL]DWLRQ�GLVWULEXWLRQ�ZLOO�EH�GHWHUPLQHG�VROHO\�E\�WKH
V\QFKURQL]DWLRQ�QHWZRUN�UHIHUHQFH�FKDLQ�

�� 6\QFKURQL]DWLRQ�QHWZRUN�UREXVWQHVV
,W�LV�SUHIHUDEOH�LI�DOO�668V�DQG�6(&V�DUH�DEOH�WR�UHFRYHU�WLPLQJ�IURP�DW�OHDVW�WZR�V\QFKURQL]DWLRQ�WUDLOV��7KH�VODYH�FORFN
VKDOO�UHFRQILJXUH�WR�UHFRYHU�WLPLQJ�IURP�DQ�DOWHUQDWLYH�WUDLO�LI�WKH�RULJLQDO�WUDLO�IDLOV��:KHUH�SRVVLEOH�V\QFKURQL]DWLRQ
WUDLOV�VKRXOG�EH�SURYLGHG�RYHU�GLYHUVHO\�URXWHG�SDWKV�

,Q�WKH�HYHQW�RI�D�IDLOXUH�RI�V\QFKURQL]DWLRQ�GLVWULEXWLRQ��DOO�QHWZRUN�HOHPHQWV�ZLOO�VHHN�WR�UHFRYHU�WLPLQJ�IURP�WKH
KLJKHVW�KLHUDUFKLFDO�OHYHO�FORFN�VRXUFH�DYDLODEOH��7R�HIIHFW�WKLV��ERWK�668V�DQG�6(&V�PD\�KDYH�WR�UHFRQILJXUH�DQG
UHFRYHU�WLPLQJ�IURP�RQH�RI�WKHLU�DOWHUQDWH�V\QFKURQL]DWLRQ�WUDLOV��7KLV�ZLOO�HQVXUH�WKDW�D�6(&�UDUHO\�HQWHUV�KROGRYHU�RU
IUHH�UXQ�PRGH��+RZHYHU��LW�PD\�KDYH�WR�UHFRYHU�WLPLQJ�IURP�D�668�ZKLFK�LV�LWVHOI�LQ�KROGRYHU�LI�WKLV�LV�WKH�KLJKHVW
KLHUDUFKLFDO�OHYHO�VRXUFH�DYDLODEOH�WR�LW��,Q�RUGHU�WR�LQGLFDWH�IDXOWV�LQ�WKH�V\QFKURQL]DWLRQ�GLVWULEXWLRQ�QHWZRUN�DFURVV
QRQ�6'+�LQWHUIDFHV��WKH�XVH�RI�D�VTXHOFKLQJ�IXQFWLRQ�PD\�EH�UHTXLUHG�

:LWKLQ�6'+�VXE�QHWZRUNV��WLPLQJ�LV�GLVWULEXWHG�EHWZHHQ�QHWZRUN�QRGHV�YLD�D�QXPEHU�RI�QHWZRUN�HOHPHQWV�ZLWK�FORFNV
RI�ORZHU�KLHUDUFKLFDO�OHYHO��$�WLPLQJ�TXDOLW\�PDUNLQJ�VFKHPH�LV�SURYLGHG�WR�DOORZ�VHOHFWLRQ�DQG�FRQILUPDWLRQ�RI�WKH
KLJKHVW�TXDOLW\�V\QFKURQL]DWLRQ�WUDLO��LQFOXGLQJ�XQGHU�V\QFKURQL]DWLRQ�IDLOXUH�FRQGLWLRQV��

7KH�TXDOLW\�PDUNLQJ�VFKHPH�SURYLGHV�DQ�LQGLFDWLRQ�RI�WKH�TXDOLW\�RI�WKH�WLPLQJ�XVLQJ�D�VWDWXV�PHVVDJLQJ�DSSURDFK��7KH
VWDWXV�PHVVDJH�LV�FRQYH\HG�LQ�WKH�VHFWLRQ�RYHUKHDG�DV�GHVFULEHG�LQ�(76���������>�@��)RU�RXWSXWV�XVHG�IRU�WLPLQJ
GLVWULEXWLRQ�XVLQJ�VWDWXV�PHVVDJLQJ��WKH�VWDWXV�PHVVDJH�VKDOO�UHIOHFW�WKH�VHOHFWHG�UHIHUHQFH�

:KHUH�WLPLQJ�TXDOLW\�PDUNHUV�DUH�XVHG�LQ�D�PHVKHG�QHWZRUN��SRWHQWLDO�SUREOHPV�KDYH�EHHQ�LGHQWLILHG��,W�VKDOO�WKHUHIRUH
EH�SRVVLEOH�WR�UHVWULFW�WKH�OLQNV�XVHG�IRU�V\QFKURQL]DWLRQ��1HWZRUN�V\QFKURQL]DWLRQ�SODQQHUV�DUH�UHPLQGHG�WKDW�FDUHIXO
FRQVLGHUDWLRQ�LV�QHHGHG�ZKHQ�XVLQJ�WLPLQJ�TXDOLW\�PDUNHUV�

7R�SURYLGH�DQ�H[DPSOH�RI�D�UHFRQILJXUDWLRQ��LI�WKH�ILUVW�QHWZRUN�HOHPHQW�IURP�WKH�35&�ORVHV�LWV�V\QFKURQL]DWLRQ�WUDLO
IURP�WKH�35&��LW�VKRXOG�UHFRQILJXUH�DQG�DFFHSW�WLPLQJ�IURP�WKH�668��7KLV�LV�VKRZQ�LQ�ILJXUH���
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+LVWRU\

'RFXPHQW�KLVWRU\

(GLWLRQ�� 6HSWHPEHU����� 3XEOLFDWLRQ�DV�(76����������

9����� 0D\����� 3XEOLFDWLRQ��&RQYHUWHG�WR�(1�������������

9����� $XJXVW����� 3XEOLFDWLRQ

,6%1��������������
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