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3RVLWHN�� ,6�VHQVRUV�DUH�UDWLRPHWULF� L�H�� WKH�RXWSXW�VLJQDO�
VFDOHV� ZLWK� WKH� VXSSO\� YROWDJH�� WR� HQVXUH� WKH� VDIH� DUHD�
VLJQDO�DFFXUDWHO\�FRUUHVSRQGV�ZLWK�VHQVRU�GLVSODFHPHQW�LW�
LV�LPSRUWDQW�WKDW�WKH�VHQVRU�VXSSO\�LV�FRUUHFW� 
���7KH� ;���� *DOYDQLF� ,VRODWLRQ� $PSOLILHU� SURYLGHV� D�
UHJXODWHG� DQG� UHVLVWLYHO\� OLPLWHG� ��9� GF� SRZHU� VXSSO\�
UHTXLUHG� E\� 3RVLWHN�� ,6� VHQVRUV�� LW� FDQ� EH� FRQQHFWHG� LQ�
WKUHH�RU�ILYH�ZLUH�PRGHV��8VHG�LQ�ILYH�ZLUH�PRGH�SRVLWLYH�
DQG� QHJDWLYH� VHQVH� LQSXWV� HQDEOH� WKH� ;���� WR�
G\QDPLFDOO\� DGMXVW� WKH� VHQVRU� VXSSO\� WKXV� HQVXULQJ� WKH�
FRUUHFW�YROWDJH�DFURVV�WKH�VHQVRU��&RQQHFWHG�LQ�WKLV�ZD\�
WKH�;����FDQ�FRPSHQVDWH�IRU���ƻ�FRQGXFWRU�UHVLVWDQFH��
7KH�VHQVH�WHUPLQDOV�DUH�OLQNHG�LQWHUQDOO\�VR�WKH�HQG�XVHU�
FDQ�XVH�WKH�;����LQ�WKUHH�ZLUH�RU�ILYH�ZLUH�PRGH�ZLWKRXW�
WKH�QHHG�WR�ILW�RU�UHPRYH�H[WHUQDO�OLQNV� 
7KH�;����KDV�DQ� LQSXW�SRZHU�VXSSO\�UDQJH�RI����WR����
YROWV�GF��PDNLQJ�LW�VXLWDEOH�IRU�D�ZLGH�UDQJH�RI�KD]DUGRXV�
DUHD�DSSOLFDWLRQV��,W�LV�WUL-SRUW�LVRODWHG�SURYLGLQJ�LVRODWLRQ�
EHWZHHQ�WKH�DPSOLILHU�SRZHU�VXSSO\�� WKH�KD]DUGRXV�DUHD�
DQG� WKH� ;���� RXWSXW� VLJQDO�� 7KH� VHQVRU� VXSSO\� DQG�
RXWSXW�DUH� WUDQVIRUPHU� FRXSOHG�SURYLGLQJ����N9� LVRODWLRQ�
EHWZHHQ�WKH�VDIH�DQG�KD]DUGRXV�DUHD�FLUFXLWV�HOLPLQDWLQJ�
WKH�UHTXLUHPHQW�IRU�D�KLJK-LQWHJULW\�HDUWK� 
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7KH�DLP�RI�WKLV�GRFXPHQW�LV�WR�KHOS�UHDGHUV�ZKR�GR�QRW�XQGHUVWDQG�ZKDW�LV�PHDQW�E\�WKUHH�RU�ILYH�ZLUH�PRGHV�RI�FRQQHFWLRQ�
EHWZHHQ�WKH�JDOYDQLF�LVRODWLRQ�DPSOLILHU�DQG�VHQVRU��DQG�WKH�IDFWRUV�EHKLQG�WKHP��,W�LV�E\�QR�PHDQV�DQ�LQ-GHSWK�WHFKQLFDO�DQDO\VLV�RI�
WKH�VXEMHFW� 
 

:KHWKHU�RSWLQJ�IRU�D�SUH-ZLUHG�3RVLWHN��,QWULQVLFDOO\�6DIH�VHQVRU�RU�RQH�ZLWK�D�FRQQHFWRU��FKRRVLQJ�WKH�ULJKW�PRGH�RI�FRQQHFWLRQ�
DQG�FDEOH�WR�VXLW�WKH�DSSOLFDWLRQ�UHTXLUHV�FDUHIXO�FRQVLGHUDWLRQ� 
 

,QWHUFRQQHFWLQJ�FDEOHV�DUH�QRW�SHUIHFW�FRQGXFWRUV�DQG�RIIHU�UHVLVWDQFH�WR�FXUUHQW�IORZ��WKH�PDJQLWXGH�RI�UHVLVWDQFH��GHSHQGV�RQ�
FRQGXFWRUV�UHVLVWLYLW\��ZKLFK�FKDQJHV�ZLWK�WHPSHUDWXUH��FURVV�VHFWLRQDO�DUHDÁ�DQG�OHQJWK����,I�WKH�YROWDJH�ZHUH�WR�EH�PHDVXUHG�DW�
ERWK�HQGV�RI�D�OHQJWK�RI�ZLUH�LW�ZRXOG�EH�IRXQG�WKH\�DUH�GLIIHUHQW��WKLV�LV�NQRZQ�DV�YROWV�GURS��9ROWV�GURS�FKDQJHV�ZLWK�FXUUHQW�IORZ�
DQG�FDQ�EH�FDOFXODWHG�XVLQJ�2KP¶V�ODZ��LW�VKRXOG�EH�QRWHG�WKDW�YROWV�GURS�RFFXUV�LQ�ERWK�SRVLWLYH�DQG�QHJDWLYH�FRQGXFWRUV����7KH�
HIIHFWV�RI�YROWV�GURS�FDQ�EH�UHGXFHG�E\�LQFUHDVLQJ�WKH�FRQGXFWRUV�FURVV�VHFWLRQDO�DUHD��WKLV�GRHV�QRW�KRZHYHU�HOLPLQDWH�WKH�HIIHFWV�
GXH�WR�WHPSHUDWXUH�YDULDWLRQ����7KHUH�DUH�LQVWDQFHV�ZKHUH�ODUJH�FURVV-VHFWLRQ�FDEOHV�DUH�QRW�SUDFWLFDO��IRU�H[DPSOH�PRVW�VWDQGDUG�
LQGXVWULDO�FRQQHFWRUV�RI�WKH�W\SH�XVHG�IRU�VHQVRUV�KDYH�D�PD[LPXP�FRQGXFWRU�FDSDFLW\�RI�����PPð��FRSSHU�SULFHV�DQG�HDVH�RI�
LQVWDOODWLRQ�DUH�RWKHU�FRQVLGHUDWLRQV� 
 

7KLV�LV�LPSRUWDQW�EHFDXVH�WKH�HIIHFWV�RI�YROWV�GURS�FDQ�VLJQLILFDQWO\�DOWHU�WKH�SHUFHLYHG�DFFXUDF\�RI�WKH�VHQVRU�ZKLFK�LV�UDWLRPHWULF�
L�H��WKH�RXWSXW�VLJQDO�LV�GLUHFWO\�DIIHFWHG�E\�WKH�YROWDJH�DFURVV�WKH�VHQVRU��&KDQJHV�LQ�WHPSHUDWXUH�ZLOO�DOVR�EH�VHHQ�DV�JDLQ�YDULDWLRQ�
LQ�WKH�VHQVRU�RXWSXW� 
 

7KUHH�ZLUH�PRGH�FRQQHFWLRQV�DUH�FRPPRQ�DQG�DUH�VXLWDEOH�LQ�PRVW�FDVHV�ZLWK�VKRUW�RU�PRGHUDWH�FDEOH�UXQV����$SSOLFDWLRQV�WKDW�
GR�QRW�UHTXLUH�D�KLJK�GHJUHH�RI�DFFXUDF\�EXW�KDYH�FDEOH�UXQV��VD\�LQ�H[FHVV�RI���P��YROWV�GURS�FDQ�UHGXFHG�E\�LQWURGXFLQJ�D�
WHUPLQDO�ER[�FORVH�WR�WKH�VHQVRU�DQG�XVLQJ�D�ODUJHU�FURVV-VHFWLRQ�FDEOH�IRU�D�PDMRULW\�RI�WKH�FDEOH�UXQ����6HQVRUV�VXSSOLHG�ZLWK�WKUHH�
FRUH�FDEOH�DUH�FDOLEUDWHG�ZLWK�WKH�FDEOH�ILWWHG�ZKLFK�ODUJHO\�HOLPLQDWHV�HUURUV�GXH�WR�FRQGXFWRU�UHVLVWDQFH�DW�URRP�WHPSHUDWXUH�
KRZHYHU��DV�PHQWLRQHG�DERYH��VPDOO�JDLQ�HUURUV�GXH�WR�WHPSHUDWXUH�IOXFWXDWLRQV�VKRXOG�EH�H[SHFWHG� 
 

)LYH�ZLUH�PRGH�FRQQHFWLRQV�KDYH�VLJQLILFDQW�EHQHILWV�DV�ORVVHV�LQ�WKH�SRVLWLYH�DQG�QHJDWLYH�FRQGXFWRUV�DUH�FRPSHQVDWHG�IRU�E\�WKH�
JDOYDQLF�LVRODWLRQ�DPSOLILHU�ZKLFK�FDQ�µVHQVH¶�WKH�YROWDJH�DFURVV�WKH�VHQVRU�DQG�G\QDPLFDOO\�DGMXVW�WKH�RXWSXW�YROWDJH�VR�WKDW�WKH�
YROWDJH�DFURVV�WKH�VHQVRU�LV�FRUUHFW��7KH�HIIHFWV�RI�FDEOH�UHVLVWDQFH�DQG�DVVRFLDWHG�WHPSHUDWXUH�FRHIILFLHQWV�DUH�HOLPLQDWHG�DOORZLQJ�
IRU�VPDOOHU�FRQGXFWRUV�WKDQ�D�WKUHH�ZLUH�FRQQHFWLRQ�IRU�WKH�VDPH�FDEOH�UXQ��7KH�DPSOLILHU�FDQ�FRPSHQVDWH�IRU�XS�WR�����SHU�
FRQGXFWRU�ZLWK�D�FXUUHQW�IORZ�RI���P$��ZKLFK�LV�PRUH�WKDQ�DGHTXDWH�IRU����P�RI������PPð�FDEOH��ORQJHU�OHQJWKV�ZLOO�UHTXLUH�ODUJHU�
FRQGXFWRUV� 
 

)RU�WKLV�UHDVRQ�3RVLWHN��UHFRPPHQGV�ILYH�ZLUH�FRQQHFWLRQV�IRU�FDEOH�OHQJWKV�H[FHHGLQJ����PHWUHV�LQ������PP��FDEOH�
WR�SUHVHUYH�WKH�IXOO�DFFXUDF\�RI�WKH�VHQVRU� 
 

6HH�LOOXVWUDWLRQV�EHORZ�IRU�H[DPSOHV�RI�FRQQHFWLQJ�D�VHQVRU�WR�WKH�JDOYDQLF�LVRODWLRQ�DPSOLILHU� 

&DEOH�/HQJWK��PHWUHV� 8S�WR���� ����-���� ����-���� ����-���� ����-���� ����-����� 

&URVV�6HFWLRQ��PP�� ���� ��� ���� ��� ��� ��� 

7KH�WDEOH�DERYH�VKRZV�UHFRPPHQGHG�FRQGXFWRU�VL]HV�ZLWK�UHVSHFW�WR�FDEOH�OHQJWK�IRU�ERWK�WKUHH�DQG�ILYH�ZLUH�FRQQHFWLRQV��EDVHG�
RQ�FRSSHU�FRQGXFWRUV����7KUHH�ZLUH�FRQQHFWLRQV�ZLOO�LQWURGXFH�D�JDLQ�UHGXFWLRQ�RI����DQG�D�����WHPSHUDWXUH�GHSHQGHQFH�RI�JDLQ�
RYHU�WKH�UDQJH�-���&�WR�����&�IRU�WKH�FDEOH�WHPSHUDWXUH���L�H��DERXW�–����SSP��&�IRU�WKH�PD[LPXP�OHQJWKV�VKRZQ�DQG�OHVV�SUR�
UDWD�IRU�VKRUWHU�OHQJWKV�� 
 

,W�VKRXOG�EH�QRWHG�WKDW�WKH�PD[LPXP�FDEOH�OHQJWK��DV�VSHFLILHG�LQ�WKH�VHQVRU�FHUWLILFDWLRQ��WDNHV�SUHFHGHQFH�DQG�PXVW�QRW�EH�
H[FHHGHG� 
 

3RVLWHN��VHQVRUV�DUH�VXSSOLHG�ZLWK�WKUHH�FRUH������PPð�FDEOH�DV�VWDQGDUG��KRZHYHU�ILYH�FRUH������PPð�FDEOH�FDQ�EH�VXSSOLHG�RQ�
UHTXHVW����7KH�JDOYDQLF�LVRODWLRQ�DPSOLILHU�LV�DYDLODEOH�DV� 
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Á,W�LV�SUHVXPHG�WKDW�GLUHFW�FXUUHQW�IORZ�LV�XQLIRUP�DFURVV�WKH�FURVV-VHFWLRQ�RI�WKH�ZLUH��WKH�JDOYDQLF�LVRODWLRQ�DPSOLILHU�DQG�VHQVRU�DUH�D�GF�V\VWHP� 
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%DVH�3DUW�1R 0RGXOH�6XSSO\�9ROWDJH� 0RGXOH�6XSSO\�&XUUHQW� 
�1RP�� 

6HQVRU�6XSSO\�
9ROWDJH 

6HQVRU�6XSSO\�
&XUUHQW 

&RQGXFWRU�5HVLVWDQFH 
&RPSHQVDWLRQ 

;���- ��9�1RP�����-��9� ��P$�9ROWDJH�2�3 
��P$�&XUUHQW�2�3 �9�QRP� ��P$�PD[� ��ƻ�ILYH�ZLUH�PRGH 

2SWLRQ�&RGH 2XWSXW�6LJQDO &DOLEUDWLRQ &RPPHQWV 

��� ����WR����9 6WDQGDUG�2XWSXW 

)RU�3RVLWHN�=����FRGHG�VHQVRUV 
��� ����WR����9 5HYHUVH�2XWSXW 

��� ��WR���P$ 6WDQGDUG�2XWSXW 

��� ���WR��P$ 5HYHUVH�2XWSXW 

��� ����WR����9 6WDQGDUG�2XWSXW )RU�3RVLWHN�VHQVRUV�SUHYLRXVO\�PDQXIDFWXUHG�IRU�XVH�ZLWK�%;����L�H��=��� 
1RWH��;����GRHV�QRW�KDYH�WKH�VDPH�SLQ�FRQQHFWLRQV�DV�%;���� 

��� ��WR���P$ 6WDQGDUG�2XWSXW )RU�3RVLWHN�VHQVRUV�SUHYLRXVO\�PDQXIDFWXUHG�IRU�XVH�ZLWK�%;����L�H��=��� 
1RWH��;����GRHV�QRW�KDYH�WKH�VDPH�SLQ�FRQQHFWLRQV�DV�%;���� 

��� ����WR����9 6WDQGDUG�2XWSXW 

��� ����WR����9 5HYHUVH�2XWSXW 

��� ��WR���P$ 6WDQGDUG�2XWSXW 

��� ���WR��P$ 5HYHUVH�2XWSXW 

)RU�3RWHQWLRPHWHUV 

3XWWLQJ� ,QWR� 6HUYLFH��7KLV�PRGXOH�PXVW�RQO\�EH�LQVWDOOHG��RSHUDWHG�DQG�PDLQWDLQHG�E\�FRPSHWHQW�DQG�VXLWDEO\�WUDLQHG�SHUVRQQHO��
7KH� LQVWDOODWLRQ�DQG�PDLQWHQDQFH�PXVW�EH�FDUULHG�RXW� LQ�DFFRUGDQFH�ZLWK�DOO�DSSURSULDWH� LQWHUQDWLRQDO��QDWLRQDO�DQG� ORFDO� VWDQGDUG�
FRGHV�RI�SUDFWLFH�DQG�VLWH�UHJXODWLRQV�IRU�LQWULQVLFDOO\�VDIH�DSSDUDWXV� 
 

6DIHW\�SDUDPHWHUV�- 
8P     ���9  FRQQHFWRU�-��SLQ���ZLWK�UHVSHFW�WR�SLQ� 
8R     �����9 FRQQHFWRUV�-��DQG�-��SLQV���DQG���ZLWK�UHVSHFW�WR�-��SLQ�� 
,R     ����P$ 
3R     ���P: 
 

   *URXS ,,&   ,,%   ,,$ 
 

&R     �����)  �����)  �����) 
/R     ��P+   ��P+   ���P+ 
 

RU�/�5�5DWLR    ����+�ƻ  �����+�ƻ  �����+�ƻ 
 

&L     ��) 
/L     �P+ 

 

8VH�� 7KH�;����*DOYDQLF�,VRODWLRQ�$PSOLILHU�LV�GHVLJQHG�WR�VXSSO\�D�VHQVRU��RSHUDWLQJ�LQ�KD]DUGRXV�HQYLURQPHQW��ZLWK�DQ�LVRODWHG�DQG�
UHVLVWLYHO\�OLPLWHG�GF�VXSSO\�DQG�DOVR�LVRODWH�DQG�DPSOLI\�WKH�VHQVRU�RXWSXW�IRU�WUDQVPLVVLRQ�LQ�WKH�VDIH�DUHD� 
7KLV�PRGXOH�KDV�EHHQ�GHVLJQHG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�$VVRFLDWH�$SSDUDWXV�IRU�&DWHJRU\�µLD¶� 
 
0DLQWHQDQFH��7KLV�PRGXOH�PXVW�QRW�EH�LQVWDOOHG�LQ�D�SRVLWLRQ�ZKHUH� 

,W�PD\�EH�H[SRVHG�WR�H[FHVVLYH�DFFXPXODWLRQ�RI�GXVW� 
,W�PD\�EH�DWWDFNHG�E\�DJJUHVVLYH�VXEVWDQFHV� 
,W�PD\�EH�VXEMHFWHG�WR�PHFKDQLFDO�RU�WKHUPDO�VWUHVVHV�LQ�H[FHVV�RI�WKRVH�SHUPLWWHG�LQ�WKH�FHUWLILFDWLRQ�GRFXPHQWDWLRQ� 
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7KLV�PRGXOH�KDV�EHHQ�GHVLJQHG�WR�GULYH�D�VHQVRU��RU�SRWHQWLRPHWHU��LQ�HLWKHU�WKUHH�RU�ILYH�ZLUH�PRGH� 
 

,Q�WKUHH�ZLUH�PRGH�FRQGXFWRU�UHVLVWDQFH�LV�QRW�FRPSHQVDWHG��ZKLFK�FDQ�UHVXOW�LQ�SHUFHLYHG�LQDFFXUDFLHV�GXH�WR�YROWV�GURS�GRZQ�WKH�
FDEOH��,QFUHDVLQJ�FRQGXFWRU�FURVV�VHFWLRQ�UHGXFHV�VRPH�RI�WKH�HIIHFWV�RI�FRQGXFWRU�UHVLVWDQFH� 
 

,Q� ILYH�ZLUH�PRGH�XS� WR���ƻ� UHVLVWDQFH� LQ� HDFK�FRQGXFWRU� FDQ�EH�FRPSHQVDWHG� IRU��ZKLOH� SURYLGLQJ� WKH� VHQVRU�ZLWK� D� FXUUHQW�RI�
��P$��7KLV�PRGH�LV�UHFRPPHQGHG�IRU�DOO�DSSOLFDWLRQV�UHTXLULQJ�KLJK�GHJUHHV�RI�DFFXUDF\�DQG���RU�ZKHUH�WKH�FDEOH�OHQJWK�EHWZHHQ�
PRGXOH�DQG�VHQVRU�LV�JUHDWHU�WKDQ����PHWUHV� 

7R�HQVXUH�FRUUHFW�RSHUDWLRQ�RI�ERWK�$PSOLILHU�DQG�VHQVRU��WKH�IROORZLQJ�UHVWULFWLRQV�RQ�FRQGXFWRU�FURVV�VHFWLRQ�DQG�FDEOH�OHQJWK�OLPLWV�
DUH�VHW�RXW�LQ�WKH�WDEOH�DERYH��ILJXUHV�DUH�EDVHG�RQ�FRSSHU�FRQGXFWRUV�� 
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