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)LJXUH ��� &KHFNLQJ WKH HDUWK FXUUHQW SDWK � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH ��� )XVH RI WKH SRZHU VXSSO\ � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH $�� 2YHUYLHZ GLDJUDP RI WKH GLIIHUHQWLDO SURWHFWLRQ �6'����%� DQG �6'����(� $ � �� � �

)LJXUH $�� 3RVLWLRQ RI WKH MXPSHU VHFWLRQ RI 5[ $ � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH $�� 6WDQGDUG FRQQHFWLRQ /��/��(� VXLWDEOH IRU DOO QHWZRUNV $ � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH $�� &RQQHFWLRQ /��/��/� ZLWK UHGXFHG HDUWK�IDXOW VHQVLWLYLW\�
SUHIHUDEOH IRU HIIHFWLYHO\ HDUWKHG QHWZRUNV ZLWK SDUWLFXODUO\ ORZ ]HUR VHTXHQFH LPSHGDQFH $ � �

)LJXUH $�� &RQQHFWLRQ /��/��( ZLWK LQFUHDVHG HDUWK�IDXOW VHQVLWLYLW\� SUHIHUDEOH IRU
ORZ UHVLVWDQFH HDUWKHG QHWZRUNV $ � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH $�� $GDSWDWLRQ RI XQHTXDO SULPDU\ FXUUHQWV� H[DPSOH ZLWK VWDQGDUG FRQQHFWLRQ /��/��( $ � �� � � � �

)LJXUH $�� &RQQHFWLRQ WR WZR FXUUHQW WUDQVIRUPHUV /��/�� RQO\ IRU LQVXODWHG RU
UHVRQDQW�HDUWKHG QHWZRUNV $ � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LJXUH $�� &RQQHFWLRQ H[DPSOH IRU WZR LVRODWLQJ WUDQVIRUPHUV �;5���� RU �;5���� $ � �� � � � � � � � � � � � � �
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7DEOHV

7DEOH ��� 6HOHFWLRQ DQG RUGHU GDWD � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� *HQHUDO GHYLFH GDWD � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 0HFKDQLFDO GHWDLOV � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� (OHFWULFDO WHVWV � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 0HFKDQLFDO WHVWV � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� &OLPDWLF 6WUHVV � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� /LQH GLIIHUHQWLDO SURWHFWLRQ � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 7UDQVIHU WULS IXQFWLRQ � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� /RFNRXW IXQFWLRQ � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ���� $GGLWLRQDO IXQFWLRQV � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ���� 3RZHU FRQVXPSWLRQ LQ WKH FXUUHQW FLUFXLW IRU VWDQGDUG FRQQHFWLRQ /��/��( �)LJXUH ����
UHODWLQJ WR WKURXJK IDXOW QRPLQDO FXUUHQW �GHYLFH �6'��� LV LQ RSHUDWLRQ� � � �� � � � � � � � � � � � � � � �

7DEOH ���� 6XPPDWLRQ WUDQVIRUPHU �$0���� � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 7\SHV RI IDXOWV DQG ZLQGLQJ IDFWRUV IRU VWDQGDUG FRQQHFWLRQ /��/��( � � �� � � � � � � � � � � � � � � � � � �

7DEOH ��� 0DUVKDOODEOH ELQDU\ LQSXW IXQFWLRQV � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� )DFWRU\ VHW ELQDU\ LQSXWV � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 0DUVKDOODEOH ELQDU\ RXWSXW IXQFWLRQV � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� )DFWRU\ VHW LQGLFDWLRQV RQ VLJQDO UHOD\ � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� )DFWRU\ VHW /('V � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� )DFWRU\ VHW FRPPDQG IXQFWLRQV � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� &XUUHQW IDFWRUV IRU VXPPDWLRQ WUDQVIRUPHUV � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� 0HDVXUHG FXUUHQWV ZLWK LQFRUUHFW &7 FRQQHFWLRQ � � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH $���� 3LFN�XS WLPH RI WKH VDWXUDWLRQ GHWHFWRU GHSHQGLQJ RQ WKH PD[LPXP WKURXJK IDXOW FXUUHQW
UHODWLYH WR WKH UDWHG OLQH FXUUHQW $ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

,QWURGXFWLRQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

� ,QWURGXFWLRQ

��� $SSOLFDWLRQ

7KH QXPHULFDO OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� LV D
IDVW DQG GLVFULPLQDWLYH VKRUW�FLUFXLW SURWHFWLRQ IRU FD�
EOHV DQG RYHUKHDG OLQHV RI DOO YROWDJH OHYHOV� LUUHVSHF�
WLYH RI WKH PHWKRG RI QHXWUDO�SRLQW FRQQHFWLRQ�

)RU H[DPSOH� LW LV SDUWLFXODUO\ VXLWHG IRU VKRUW OLQHV
ZKHUH WKH UHDFK RI D GLVWDQFH SURWHFWLRQ FDQQRW EH
VHW VPDOO HQRXJK� RU IRU PHVKHG LQGXVWULDO DQG UHWLFX�
ODWLRQ QHWZRUNV� ,W FDQ EH LPSOHPHQWHG QR PDWWHU
KRZ VKRUW WKH OLQH� $ FXUUHQW WUDQVIRUPHU� EXW QRW D
YROWDJH WUDQVIRUPHU� LV UHTXLUHG DW HDFK HQG RI WKH
OLQH�

$ VLJQLILFDQW DGYDQWDJH RI WKH GLIIHUHQWLDO SURWHFWLRQ LV
WKDW� LQ WKH HYHQW RI D VKRUW FLUFXLW� LW WULSV DQG LPPH�
GLDWHO\ GLVFRQQHFWV� QR PDWWHU ZKHUH WKH VKRUW FLUFXLW
RFFXUV ZLWKLQ WKH SURWHFWHG ]RQH� 7KH FXUUHQW WUDQV�
IRUPHUV DW ERWK HQGV GHILQH WKH SURWHFWHG ]RQH� ,W LV
WKLV VWULFW ]RQH GHILQLWLRQ ZKLFK SURGXFHV WKH LGHDO
GLVFULPLQDWLRQ W\SLFDO RI WKH GLIIHUHQWLDO SURWHFWLRQ
SULQFLSOH� ,W DOVR PHDQV WKDW LW LV QRW QHFHVVDU\ WR GH�
OD\ WKH WULS FRPPDQG DV LV XVXDOO\ WKH FDVH ZLWK WLPH�
JUDGHG SURWHFWLRQ V\VWHPV�

7KH FRPSOHWH VHWXS UHTXLUHV D �6'��� GHYLFH DQG D
�$0���� VXPPDWLRQ WUDQVIRUPHU DW HDFK HQG RI WKH
SURWHFWHG OLQH� ,Q RUGHU IRU WKH GHYLFHV WR ZRUN WRJH�
WKHU� D V\PPHWULFDO SLORW ZLUH SDLU LV UHTXLUHG EHWZHHQ
WKH WZR VWDWLRQV�

)RU WKH SURWHFWLRQ WR IXQFWLRQ SURSHUO\� WKH SLORW ZLUHV
PXVW EH KHDOWK\� )RU WKLV UHDVRQ� ZH DOZD\V UHFRP�
PHQG SLORW ZLUH PRQLWRULQJ� 7KLV FDQ GLVDEOH WKH GLIIH�
UHQWLDO SURWHFWLRQ �RSWLRQDO� LI D IDXOW LV GHWHFWHG RQ
WKH WUDQVPLVVLRQ OLQN DQG RXWSXWV D FRUUHVSRQGLQJ
LQGLFDWLRQ�

�6'���
6WDWLRQ �

�6'���
6WDWLRQ �

3LORW
ZLUH SDLU
PD[� �� NP

�$0����

�$0����

)LJXUH ��� /LQH GLIIHUHQWLDO SURWHFWLRQ �6'��� IRU RSHUDWLRQ ZLWK

WZR SLORW ZLUHV� EORFN GLDJUDP

,Q FDVHV ZKHUH D WUDQVIRUPHU LV FRQQHFWHG GLUHFWO\ WR
D FDEOH RU RYHUKHDG OLQH� L�H� ZLWKRXW D FLUFXLW�EUHDNHU�
FXUUHQW WUDQVIRUPHUV VKRXOG EH LQVWDOOHG DW WKH WUDQV�
IRUPHU WHUPLQDO� DQG WKH �6'��� FRQQHFWHG VROHO\ DV
D OLQH SURWHFWLRQ� 7KH LQWHJUDWHG VWDELOL]DWLRQ ZLWK WKH
VHFRQG KDUPRQLF LQ WKH GLIIHUHQWLDO FXUUHQW LPSOLHV
WKDW� WKDW D WUDQVIRUPHU PD\� LQ SULQFLSOH� EH LQFOXGHG
LQ WKH SURWHFWHG ]RQH RI WKH �6'���� KRZHYHU� LW
GRHV QRW RIIHU WKH OHYHO RI VHQVLWLYLW\ SURYLGHG E\ D
WUDQVIRUPHU GLIIHUHQWLDO SURWHFWLRQ�

,Q DGGLWLRQ� WKLV DUUDQJHPHQW FDXVHV D GHOD\ RI WKH
WULSSLQJ WLPH IRU WKH �6'����
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,QWURGXFWLRQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

'XULQJ D V\VWHP IDXOW �VKRUW�FLUFXLW LQ WKH SURWHFWHG
]RQH�� WKH LQVWDQWDQHRXV YDOXHV RI WKH PHDVXUHG VL�
JQDOV DUH VWRUHG LQ WKH GHYLFH IRU D PD[LPXP SHULRG
RI � V DQG DUH VXEVHTXHQWO\ DYDLODEOH IRU IDXOW DQDO\�
VLV� )RU WKLV SXUSRVH� WKH �6'��� LV HTXLSSHG ZLWK DQ
56��� LQWHUIDFH ZLWK EXV�FDSDELOLW\ VR WKDW� ZLWK WKH
',*6, � RSHUDWLQJ SURJUDP� XVHU�IULHQGO\ RSHUDWLRQ DV
ZHOO DV FRQYHQLHQW DQG FOHDU IDXOW UHFRUGLQJ DQG HYD�
OXDWLRQ LV SRVVLEOH� 7KH LQWHUIDFH LV DOVR VXLWHG IRU
RSHUDWLRQ WKURXJK D PRGHP FRQQHFWLRQ�

%RWK KDUGZDUH DQG VRIWZDUH DUH FRQVWDQWO\ PRQLWRUHG
LQ WKH GHYLFH VR WKDW IDXOWV DUH GHWHFWHG DQG LQGLFDWHG
LPPHGLDWHO\� 7KLV HQVXUHV DQ H[WUHPHO\ KLJK OHYHO RI
UHOLDELOLW\ DQG DYDLODELOLW\�

7KH GHYLFH FDQQRW RSHUDWH LQ FRQMXQFWLRQ ZLWK �6'��
RU �6'��� EXW PXVW DOZD\V EH LPSOHPHQWHG LQ SDLUV�
7KH SUHYLRXVO\ XVHG VXPPDWLRQ WUDQVIRUPHU �$0��
FDQ FRQWLQXH WR EH XVHG LI WKH GHYLFH XVHG WR UHSODFH
D �6'���

��� )HDWXUHV

- 1XPHULFDO GHYLFH ZLWK SRZHUIXO ���ELW PLFURSUR�
FHVVRU V\VWHP�

- &RPSOHWH QXPHULFDO PHDVXUHG YDOXH SURFHVVLQJ
DQG FRQWURO� IURP WKH VDPSOLQJ DQG GLJLWL]DWLRQ RI
PHDVXUHG YDULDEOHV WKURXJK WR WKH WULS GHFLVLRQV
IRU WKH FLUFXLW�EUHDNHU�

- &RPSOHWH JDOYDQLF DQG LQWHUIHUHQFH�IUHH LVRODWLRQ
RI WKH LQWHUQDO SURFHVVLQJ FLUFXLWV IURP WKH PHDVX�
ULQJ� FRQWURO DQG VXSSO\ FLUFXLWV RI WKH VWDWLRQ DQG
WKH SLORW ZLUHV E\ PHDQV RI VFUHHQHG PHDVXUHG
YDOXH WUDQVGXFHUV� ELQDU\ LQ DQG RXWSXW PRGXOHV
DQG '& FRQYHUWHUV�

- 6HOI�FRQWDLQHG PHDVXULQJ XQLW IRU HDFK OLQH HQG�

- /RZ GHPDQGV RQ WKH FXUUHQW WUDQVIRUPHU�

- &RPSUHKHQVLYH DGGLWLRQDO IXQFWLRQV �VHH VHFWLRQ
�����

- &RQWLQXRXV FDOFXODWLRQ DQG GLVSOD\ RI RSHUDWLRQDO
PHDVXUHG YDOXHV DW WKH IURQW RI WKH GHYLFH�

- 6LPSOH RSHUDWLRQ YLD LQWHJUDWHG NH\SDG DQG GLVSOD\
SDQHO RU YLD FRQQHFWHG 3& ZLWK ',*6, ��

- 6WRUDJH RI IDXOW HYHQWV DQG LQVWDQWDQHRXV YDOXHV
IRU GLVWXUEDQFH UHFRUGLQJ�

- 'DWD H[FKDQJH ZLWK UHPRWH VWDWLRQ YLD D V\PPHWUL�
FDO SLORW ZLUH SDLU� WKXV HQDEOLQJ LPSOHPHQWDWLRQ RI
H[LVWLQJ SLORW ZLUHV�

- &RPPXQLFDWLRQ ZLWK FHQWUDO FRQWURO DQG VWRUDJH
GHYLFH YLD VHULDO LQWHUIDFH�

- &RQQHFWLRQ WR ILEHU RSWLF FDEOH YLD H[WHUQDO
56����RSW� PRGXOH

- &RQWLQXRXV PRQLWRULQJ RI VLJQDO SDWK DQG PHDVX�
UHG VLJQDOV� DV ZHOO DV DOO GHYLFH KDUGZDUH DQG
VRIWZDUH�

- 6LPSOH LQVWDOODWLRQ DQG FRPPLVVLRQLQJ� LQWHJUDO
FRPPLVVLRQLQJ DLGV�

- /RZ PDLQWHQDQFH�
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��� )XQFWLRQDO VFRSH

7KH QXPHULFDO OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� RI�
IHUV WKH IROORZLQJ IXQFWLRQV�

'LIIHUHQWLDO SURWHFWLRQ
- $EVROXWHO\ GLVFULPLQDWLYH SURWHFWLRQ IRU DOO NLQGV RI

VKRUW FLUFXLWV LQ HDUWKHG� LVRODWHG�QHXWUDO RU UHVR�
QDQW�HDUWKHG V\VWHPV�

- 6WDELOL]DWLRQ DJDLQVW FXUUHQW WUDQVIRUPHU WUDQVIRU�
PDWLRQ HUURUV LQ WKH HYHQW RI H[WHUQDO VKRUW�FLU�
FXLWV�

- $GGLWLRQDO G\QDPLF VWDELOL]DWLRQ LQ WKH HYHQW RI GLI�
IHUHQW GHJUHHV RI FXUUHQW WUDQVIRUPHU VDWXUDWLRQ�

- 6WDELOL]DWLRQ ZLWK VHFRQG KDUPRQLF LV SRVVLEOH�
WKXV HQDEOLQJ LQFRUSRUDWLRQ RI D WUDQVIRUPHU RU
FRPSHQVDWLRQ UHDFWRU�

- ,Q WKH HYHQW RI VLQJOH�HQG LQIHHG� RSWLRQDO GLVFRQ�
QHFWLRQ RI RQO\ WKH LQIHHG OLQH HQG RU� YLD WKH WUDQV�
IHU WULS IXQFWLRQ� DOVR DW WKH QRQ�LQIHHG OLQH HQG�

- 0HDVXUHG YDOXH WUDQVPLVVLRQ YLD D V\PPHWULFDO
SDLU RI SLORW ZLUHV�

- &RPSHQVDWLRQ RI SLORW ZLUH UHVLVWDQFHV E\ FRPSX�
WDWLRQDO DGDSWDWLRQ RI VHQVLWLYLW\

- &RQWLQXRXV PRQLWRULQJ RI SLORW ZLUHV ZLWK D PRGX�
ODWHG $) VLJQDO �RSWLRQDO�

- &RPELQDWLRQ RI GLIIHUHQWLDO SURWHFWLRQ�WULS FRP�
PDQG ZLWK DQ RYHUFXUUHQW UHOHDVH LV SRVVLEOH�

- 7KH GLIIHUHQWLDO SURWHFWLRQ�WULS FRPPDQG FDQ EH
PDLQWDLQHG XQWLO PDQXDO UHVHW YLD D ELQDU\ LQSXW RU
ORFDO RSHUDWLRQ �/RFNRXW IXQFWLRQ��

5HPRWH WULSSLQJ
- 7ULSSLQJ DW WKH UHPRWH OLQH HQG E\ DQ H[WHUQDO VL�

JQDO� H�J� IURP D FLUFXLW�EUHDNHU IDLOXUH SURWHFWLRQ
�YHUVLRQ ZLWK SLORW ZLUH PRQLWRULQJ��

(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ
- ,I WKH GLIIHUHQWLDO SURWHFWLRQ EHFRPHV LQDFWLYH GXH

WR D SLORW ZLUH IDLOXUH WKH UHOD\ KDV DV DQ RSWLRQ DQ
HPHUJHQF\ RYHUFXUUHQW IXQFWLRQ� ,W LQFOXGHV RQH
GHILQLWH WLPH RYHUFXUUHQW WULS VWDJH DQG FDQ EH GH�
OD\HG�

7KH IXQFWLRQDO VFRSH DOVR LQFOXGHV WKH IROORZLQJ
- &RQWLQXRXV PRQLWRULQJ RI WKH LQWHUQDO PHDVXULQJ

FLUFXLWV� WKH DX[LOLDU\ SRZHU VXSSO\� DV ZHOO DV DOO
SURWHFWLRQ KDUGZDUH DQG VRIWZDUH� WKXV LQFUHDVHG
UHOLDELOLW\�

- 0HDVXULQJ DQG WHVW URXWLQHV GXULQJ QRUPDO ORDG
RSHUDWLRQ� PHDVXUHPHQW RI RSHUDWLRQDO� GLIIHUHQWLDO
DQG VWDELOL]LQJ FXUUHQW�

- (YHQW VWRUDJH IRU WKH ODVW HLJKW V\VWHP IDXOWV �V\�
VWHP GLVWXUEDQFHV�� ZLWK UHDO�WLPH WDJ�

- 'DWD VWRUDJH IRU GLVWXUEDQFH UHFRUGLQJ�
WKXV IDVW IDXOW DQDO\VLV� GHWDLOHG IDXOW ORJJLQJ�

- &RPPLVVLRQLQJ DLGV� VXFK DV FRQQHFWLRQ FKHFN�
SLORW ZLUH UHVLVWDQFH�

- 0RQLWRULQJ RI GLIIHUHQWLDO FXUUHQW EHORZ WKH GLIIH�
UHQWLDO SURWHFWLRQ SLFN�XS YDOXH LQ RUGHU WR GHWHFW
DQ\ LQWHUUXSWLRQV LQ WKH FXUUHQW WUDQVIRUPHU FLU�
FXLWV�
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1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

'HVLJQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

� 'HVLJQ

��� 0RGHOV

$OO SURWHFWLRQ IXQFWLRQV� LQFOXGLQJ WKH FRQYHUWHU� DUH
LQVWDOOHG RQ D S�F�E� LQ GRXEOH�KHLJKW (XURFDUG IRUPDW�
7KLV S�F�E�� FRPELQHG ZLWK D ORFDWLQJ SODWH �JXLGH UDLO��
D FRQQHFWRU �RQ WKH ERDUG� DQG D IURQW SDQHO� FRQVWL�
WXWH WKH GHYLFHnV SOXJ�LQ PRGXOH� 7KLV LV LQVWDOOHG LQ D
�;3�� KRXVLQJ� 7KH VWXGV RQ WKH ORFDWLQJ SODWH� WKH
VSDFHUV RQ WKH S�F�E� DQG WKH VKDSH RI WKH FRQQHFWRU
DOO VHUYH WR HQVXUH WKDW WKH SOXJ�LQ PRGXOH LV FRUUHFWO\
JXLGHG LQ WKH KRXVLQJ� 7KH LQWHULRU RI WKH KRXVLQJ LV
XQ�ODFTXHUHG DQG WKH HOHFWULFDO SURSHUWLHV RI WKH KRX�
VLQJ PDWHULDO DUH VXFK WKDW LW FDQ FDUU\ RXW GLVFKDUJLQJ
DQG VKLHOGLQJ IXQFWLRQV� 7KH PRGXOH LV OLQNHG WR WKH
KRXVLQJ LQWHULRU E\ PHDQV RI FRQWDFW VSULQJV ZLWK D
ODUJH FRQWDFW DUHD ZKLFK HVWDEOLVKHV DQ HDUWK FRQWDFW
EHIRUH WKH SOXJ FRQQHFHWLRQ LV PDGH� $Q XQODFTXHUHG
FRQWDFW SRLQW LV DYDLODEOH RQ WKH KRXVLQJ� IRU WKH DW�
WDFKPHQW RI D FRSSHU EDQG XVLQJ WZR HDUWK VFUHZV WR
HVWDEOLVK D ORZ�UHVLVWDQFH ODUJH DUHD FRQWDFW�

7KH KRXVLQJ KDV SURWHFWLRQ FODVV ,3��� WKH WHUPLQDOV
KDYH ,3���

7KUHH GLIIHUHQW KRXVLQJ PRGHOV DUH FXUUHQWO\ DYDLODEOH�

- �6'���4�4%444� LQ KRXVLQJ �;3�� ZLWK WHUPLQDOV
RQ WKH VLGH RI WKH KRXVLQJ IRU SDQHO VXUIDFH PRXQ�
WLQJ

7KH KRXVLQJ FRQVLVWV RI D VKHHW�PHWDO WXEH DQG D
FRQQHFWRU ZLWK IRXU KROHV RQ WKH UHDU SODWH IRU DW�
WDFKPHQW WR WKH FRQWURO SDQHO�

$OO H[WHUQDO VLJQDOV OHDG WR WKLV FRQQHFWRU RQ WKH
KRXVLQJ ZKLFK ODWFKHV RQWR WKH UHDU SDQHO RI WKH
KRXVLQJ DQG LV GLUHFWO\ FRQQHFWHG WR WKH VFUHZ
WHUPLQDOV �L�H� ZLWKRXW LQWHUPHGLDWH ZLULQJ�� (DFK
HOHFWULFDO FRQQHFWLRQ KDV D VFUHZ WHUPLQDO DEOH WR
DFFRPPRGDWH D PD[LPXP RI WZR ULQJ�OXJV� ,I SUH�
IHUUHG� XS WR WZR ZLUHV �GLIIHUHQW FURVV�VHFWLRQV
SHUPLWWHG� FDQ EH VHFXUHG GLUHFWO\ WR WKH WHUPLQDO
ZLWKRXW ULQJ�OXJV� 2QO\ FRSSHU ZLUHV VKRXOG EH
XVHG�

)RU GLPHQVLRQV� VHH )LJXUH ����

- �6'���4�4'444� LQ KRXVLQJ �;3�� ZLWK WHUPLQDOV
RQ WRS DQG ERWWRP IRU SDQHO VXUIDFH PRXQWLQJ

7KH KRXVLQJ FRQVLVWV RI D VKHHW�PHWDO WXEH� D UHDU
SODWH DQG WZR PHWDO EUDFNHWV IRU DWWDFKPHQW WR WKH
FRQWURO SDQHO RU LQ WKH FXELFOH�

$OO H[WHUQDO VLJQDOV OHDG WR WZR�WLHU VFUHZ WHUPL�
QDOV ZKLFK DUH ORFDWHG EHORZ DQG DERYH RQ WKH
SHUIRUDWHG FRYHUV� 7KH WHUPLQDOV DUH FRQVHFXWLYHO\
QXPEHUHG IURP OHIW WR ULJKW RQ HDFK WLHU�

)RU GLPHQVLRQV� VHH )LJXUH ����

- �6'���4�4(444� LQ KRXVLQJ �;3�� ZLWK WHUPLQDOV
DW WKH UHDU IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH
PRXQWLQJ

7KH KRXVLQJ FRQVLVWV RI D VKHHW�PHWDO WXEH� D UHDU
SODWH DQG WZR PHWDO EUDFNHWV IRU DWWDFKPHQW WR WKH
FRQWURO SDQHO RU LQ WKH FXELFOH�

$OO H[WHUQDO VLJQDOV OHDG WR WKH FRQQHFWRU �RQ WKH
KRXVLQJ� ZKLFK ODWFKHV LQWR DQ RSHQLQJ RQ WKH UHDU
SODWH RI WKH KRXVLQJ� (DFK HOHFWULFDO FRQQHFWLRQ LV
HTXLSSHG ZLWK D VFUHZ WHUPLQDO DEOH WR DFFRPPR�
GDWH D PD[LPXP RI WZR ULQJ�OXJV� DQG SDUDOOHO WR
WKDW� D SOXJ�LQ FRQQHFWLRQ �FULPS VQDS�RQ FRQQHF�
WRU�� 8VH RI WKH VFUHZ WHUPLQDOV IRU WKH ZLULQJ LV
UHFRPPHQGHG� DV WKH SOXJ�LQ FRQQHFWRUV UHTXLUH
VSHFLDO WRROV� 2QO\ XVH FRSSHU ZLUHV�

)RU KRXVLQJ GLPHQVLRQV� VHH )LJXUH ����



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

'HVLJQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� 'LPHQVLRQV

)LJXUHV ��� WR ��� VKRZ WKH GLPHQVLRQV RI WKH GLIIH�
UHQW PRGHOV�

�6'���4�4%444 +RXVLQJ IRU SDQHO VXUIDFH
PRXQWLQJ �;3�� ZLWK WHUPLQDOV RQ WKH VLGHV�

�
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�

�����

9LHZ $
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�

�
�
�

���

����

�
�

&RQQHFWLQJ SRLQW

IRU HDUWK

��

�

��

�

&XUUHQW LQSXWV �WHUPLQDOV � WR ���
,QVXODWHG ULQJ�OXJV� IRU � PP VWXGV

PD[LPXP RXWHU GLDPHWHU �� PP

7\SH� H�J� 3,'* IURP $03

IRU FRQGXFWRU FURVV�VHFWLRQV IURP ��� WR ��� PP��

$:* �� WR ��

6WULSSHG FRQGXFWRU GLUHFWO\� &URVV�VHFWLRQV IURP ��� WR ��� PP��

$:* �� WR ��

FDEOH OXJV UHTXLUHG LI XVLQJ VWUDQGHG ZLUH

0D[� VWXG WRUTXH� ��� 1P

&RQWURO WHUPLQDOV IRU VWUDQGHG ZLUH �WHUPLQDOV � WR ����
,QVXODWHG ULQJ�OXJV� IRU � PP VWXG

PD[LPXP RXWHU GLDPHWHU � PP

7\SH� H�J� 3,'* IURP $03

IRU FRQGXFWRU FURVV�VHFWLRQV IURP ��� WR ��� PP��

$:* �� WR��

6WULSSHG FRQGXFWRU� &URVV�VHFWLRQV IURP ��� WR ��� PP��

$:* �� WR ��

FDEOH OXJV UHTXLUHG LI XVLQJ VWUDQGHG ZLUH�

0D[� VWXG WRUTXH� ��� 1P

���

5HF� PLQLPXP GLVWDQFH WR DGMDFHQW GHYLFH

�
�

« �

)LJXUH ��� 'LPHQVLRQHG GUDZLQJ RI �;3�� IRU SDQHO VXUIDFH PRXQWLQJ ZLWK WHUPLQDOV RQ WKH VLGHV �GLPHQVLRQV LQ PP�
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'HVLJQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

�6'���4�4'444 LQ KRXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ �;3�� ZLWK WHUPLQDOV DW WRS DQG ERWWRP

0D[� �� WHUPLQDOV ZLWK D FRQQHFWLQJ FDEOH FURVV�VHFWLRQ RI PD[� � PP��

7KH KRXVLQJ PXVW EH PRXQWHG RQ WKH FRQWURO SDQHO XVLQJ VWXGV RU 0� EROWV�
,I 0� VWXGV DUH DOUHDG\ SUHVHQW �H�J� LI UHSODFLQJ D GHYLFH�� XVH VORW QXWV�

0HDVXUHPHQWV LQ PP

����

�� ��

�

�

�

��

���
���

��
�����

����

�
�
�
��

�
�

�
�
�

�
�
�
��

�
�
�
��

��

5HVHW DQG
VFUROO NH\V

« �

)LJXUH ��� 'LPHQVLRQHG GUDZLQJ RI �;3�� IRU SDQHO VXUIDFH PRXQWLQJ ZLWK WHUPLQDOV DW WRS DQG ERWWRP
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'HVLJQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

�6'���4�4(444 KRXVLQJ IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH PRXQWLQJ �;3��

&XUUHQW LQSXWV �WHUPLQDOV � WR ���
6FUHZ WHUPLQDO �ULQJ�OXJ�� IRU � PP VWXGV

PD[LPXP RXWHU GLDPHWHU �� PP

W\SH� H�J� 3,'* IURP $03

IRU FRQGXFWRU FURVV�VHFWLRQV IURP ��� WR ��� PP�

$:* �� WR ��

3DUDOOHO WR WKLV GRXEOH IODW�VSULQJ

FULPS FRQWDFW� IRU FRQGXFWRU FURVV�VHFWLRQV IURP ��� WR ��� PP�

$:* �� WR ��

0D[� VWXG WRUTXH� ��� 1P

&RQWURO WHUPLQDOV �WHUPLQDOV � WR ����
6FUHZ WHUPLQDO �ULQJ�OXJ�� IRU � PP VWXGV

PD[LPXP RXWHU GLDPHWHU � PP

W\SH� H�J� 3,'* IURP $03

IRU FRQGXFWRU FURVV�VHFWLRQV RI ��� WR ��� PP�

$:* �� WR ��

3DUDOOHO WR WKLV� GRXEOH IODW�VSULQJ

FULPS FRQWDFW� IRU FRQGXFWRU FURVV�VHFWLRQV RI ��� WR ��� PP�

$:* �� WR ��

0D[� VWXG WRUTXH� ��� 1P

0RXQWLQJ SODWH

7HUPLQDOV

6HFWLRQ RI FRQWURO SDQHO

����

��

��

�������

��

��������

��� �� ��
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« � RU 0�
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&RQQHFWLQJ

SRLQWV IRU

HDUWKLQJ

&RQQHFWLQJ

SRLQW IRU WKH

56��� VKLHOG

)LJXUH ��� 'LPHQVLRQHG GUDZLQJ RI �;3�� IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH PRXQWLQJ �GLPHQVLRQV LQ PP�
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'HVLJQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

����� 6XPPDWLRQ WUDQVIRUPHU �$0����

7KH VXPPDWLRQ WUDQVIRUPHU �$0���� LV HTXLSSHG
ZLWK VFUHZ WHUPLQDOV PD[� � PP� DQG SDUDOOHO ���
PP GRXEOH IODW VSULQJ FRQWDFWV� � EUDFNHWV DUH SURYL�
GHG IRU PRXQWLQJ�
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��
��

* + , . / 0<
��
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* + , . / 0<
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5DWLQJ
SODWH

���

)LJXUH ��� 'LPHQVLRQHG GUDZLQJ RI WKH �$0����



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

'HVLJQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� 2UGHU GDWD

7DEOH ��� 6HOHFWLRQ DQG RUGHU GDWD

2UGHU QR�

1XPHULFDO OLQH GLIIHUHQWLDO SURWHFWLRQ
�

�6'���
� � � �� �� �� �� �� �� ��

P � PP$ � � � P' $ �

1RPLQDO FXUUHQW� QRPLQDO IUHTXHQF\

�� P$� ����� +] �ZLWKRXW H[WHUQDO VXPPDWLRQ WUDQVIRUPHU�

� $ ����� +]� ZLWK H[WHUQDO VXPPDWLRQ WUDQVIRUPHU �$0������'%����$1�

� $ ����� +]� ZLWK H[WHUQDO VXPPDWLRQ WUDQVIRUPHU �$0������'%����$1�

�

�

�

1RPLQDO DX[LOLDU\ VXSSO\ YROWDJH

��� �� 9�

��� ���� ��� 9

������� 9����� 9�� ����� +]

�

�

�

&RQVWUXFWLRQDO GHWDLOV

LQ KRXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ ZLWK WHUPLQDOV DW WKH VLGH

LQ KRXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ ZLWK WHUPLQDOV DW WKH WRS�ERWWRP

LQ KRXVLQJ IRU SDQHO IOXVK PRXQWLQJ�FXELFOH PRXQWLQJ

%

'

(

2SHUDWLQJ ODQJXDJH

(QJOLVK � FDQ EH FKDQJHG WR *HUPDQ �

)XQFWLRQDO VFRSH

'LIIHUHQWLDO SURWHFWLRQ

'LIIHUHQWLDO SURWHFWLRQ� KDUPRQLF UHVWUDLQW

'LIIHUHQWLDO SURWHFWLRQ� SLORW ZLUH PRQLWRULQJ� WUDQVIHU WULSSLQJ

'LIIHUHQWLDO SURWHFWLRQ� SLORW ZLUH PRQLWRULQJ� WUDQVIHU WULSSLQJ� KDUPRQLF UHVWUDLQW

�

�

�

�

$FFHVVRULHV

- &RSSHU FRQQHFWLRQ FDEOH

EHWZHHQ 3& ���SLQ VRFNHW� DQG FRQYHUWHU�SURWHFWLRQ GHYLFH

- &RQYHUWHU 56��� � 56���

ZLWK ��� P FRQQHFWLRQ FDEOH� 3& DGDSWHU ZLWK SOXJ�LQ SRZHU VXSSO\ XQLW ������� 9�

- &RQYHUWHU IXOO�GXSOH[ ILEHU RSWLF FDEOH � 56���

ZLWK ��� P FRQQHFWLRQ FDEOH� ZLWK DX[LOLDU\ VXSSO\ YROWDJH �� WR ��� 9� DQG �������

9�

- 3URWHFWLRQ RSHUDWLQJ VRIWZDUH ',*6,

3DUDPHWHUL]DWLRQ DQG RSHUDWLQJ VRIWZDUH �(QJOLVK�

0LQ� UHTXLUHPHQWV� 06 :,1'2:6 9���� :,1'2:6 �� RU :,1'2:6 17 ���

- *UDSKLF HYDOXDWLRQ SURJUDP ',*5$

IRU YLVXDOL]DWLRQ RI IDXOW UHFRUGLQJ LQ FRQQHFWLRQ ZLWK ',*6, �(QJOLVK��

0LQ� UHTXLUHPHQWV� 06 :,1'2:6 9���� :,1'2:6 �� RU :,1'2:6 17 ��� DQG

',*6,

- 6XPPDWLRQ WUDQVIRUPHU � $� W\SH �$0������'%����$1�

- 6XPPDWLRQ WUDQVIRUPHU � $� W\SH �$0������'%����$1�

- %DUULHU WUDQVIRUPHU � N9 IRU JDOYDQLF LVRODWLRQ RI WKH UHOD\ IURP WKH SLORW ZLUHV

- %DUULHU WUDQVIRUPHU �� N9 IRU JDOYDQLF LVRODWLRQ RI WKH UHOD\ IURP WKH SLORW ZLUHV

�;9������

�;9������$$��

�;9������$$��

�;6������$$�

�;6������$$�

�$0������'%

�$0������'%

�;5����

�;5����
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7HFKQLFDO 'DWD �

� � �6LHPHQV $* ¼ 2FWREHU ����

� 7HFKQLFDO 'DWD

7DEOH ��� *HQHUDO GHYLFH GDWD

&XUUHQW LQSXW FLUFXLWV 1RPLQDO FXUUHQW ,1

1RPLQDO IUHTXHQF\ I1

7KHUPDO UDWLQJ RI FXUUHQW FLUFXLW

FRQWLQXRXV

IRU �� V

IRU � V

�� P$ ZLWKRXW VXPPDWLRQ WUDQVIRUPHU

� RU � $ ZLWK H[WHUQDO VXPPDWLRQ WUDQVIRUPHU

����� +] VHWWDEOH

� [ ,1

�� [ ,1

��� [ ,1

$X[LOLDU\ VXSSO\

OW
1RPLQDO DX[LOLDU\ '& YROWDJH+� ����� 9� ���������� 9� ������� 9�

YROWDJH

$X[LOLDU\ SRZHU VXSSO\
3HUPLVVLEOH YROWDJH UDQJH �� WR �� 9� �� WR ��� 9� ��� WR ��� 9�

$X[LOLDU\ SRZHU VXSSO\

ZLWK LQWHJUDO FRQYHUWHU 6XSHULPSRVHG D�F� YROWDJH�

SHDN�WR�SHDN

3RZHU FRQVXPSWLRQ TXLHVFHQW

SLFNHG�XS

%ULGJLQJ WLPH LQ WKH HYHQW RI SRZHU

IDLOXUH�VKRUW�FLUFXLW RI WKH DX[LOLDU\ VXSSO\ YROWDJH

$�� � DW QRPLQDO YROWDJH

$� � DW WKH YROWDJH UDQJH OLPLWV

DSSUR[� � :

DSSUR[� � :

��� PV �IRU 8+���� 9�

��� PV �IRU 8+��� 9��

1RPLQDO DX[LOLDU\ D�F� YROWDJH 8+� ��� 9�

3HUPLVVLEOH YROWDJH UDQJHV �� WR ��� 9�

&RPPDQG FRQWDFWV

�7ULS�

1R� RI UHOD\V

&RQWDFWV SHU UHOD\

6ZLWFKLQJ FDSDFLW\ PDNH

EUHDN

6ZLWFKLQJ YROWDJH

SHUPLVVLEOH FXUUHQW FRQWLQXRXV

��� V

� �PDUVKDOODEOH�

� RU � PDNH FRQWDFW�V�

���� :�9$

�� :�9$

��� 9

� $

�� $

6LJQDOLQJ FRQWDFW 1R� RI UHOD\V

&RQWDFWV SHU UHOD\

6ZLWFKLQJ FDSDFLW\ PDNH

EUHDN

6ZLWFKLQJ YROWDJH

3HUPLVVLEOH FXUUHQW

� �� PDUVKDOODEOH�

� &2 FRQWDFW

���� :�9$

�� :�9$

$&�'& ��� 9

� $

%LQDU\ LQSXWV 1XPEHU

1RPLQDO YROWDJH UDQJH

3RZHU FRQVXPSWLRQ� SLFNHG�XS

2SHUDWLQJ SRLQWV

IRU QRPLQDO YROWDJHV �������� 9� 8ULVLQJ

8IDOOLQJ

IRU QRPLQDO YROWDJH ��������������� 9� 8ULVLQJ

8IDOOLQJ

� �PDUVKDOODEOH�

�� WR ��� 9�

DSSUR[� ��� P$�

GHSHQGLQJ RQ RSHUDWLQJ YROWDJH

DGMXVWDEOH YLD SOXJJDEOH OLQNV

��� 9�

�� 9�

��� 9�

��� 9�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD�

� � � 6LHPHQV $* ¼ 2FWREHU ����

7DEOH ��� *HQHUDO GHYLFH GDWD

6HULDO LQWHUIDFH

6WDQGDUG

7HVW YROWDJH

&RQQHFWLRQV

7UDQVPLVVLRQ VSHHG

LVRODWHG

56���

��� N9�

YLD FRQGXFWRU WR KRXVLQJ WHUPLQDOV� WZR OLQHV

IRU GDWD� � HDUWKLQJ FDEOH� IRU FRQQHFWLRQ RI D

3& RU VLPLODU GHYLFH OLQHV PXVW EH VKLHOGHG�

VKLHOG PXVW EH HDUWKHG�

3UH�VHWWLQJ ���� EDXG

PLQ� ���� %DXG� PD[� ���� %DXG

7DEOH ��� 0HFKDQLFDO GHWDLOV

0HFKDQLFDO GHWDLOV +RXVLQJ

'LPHQVLRQV

:HLJKW

LQ KRXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ

LQ KRXVLQJ IRU FRQWURO SDQHO�FXELFOH PRXQWLQJ

3URWHFWLRQ FODVV WR (1 �����

KRXVLQJ

WHUPLQDOV

�;3��� VHH VHFWLRQ ���

VHH VHFWLRQ ���

DSSUR[� ��� NJ

DSSUR[� � NJ

,3 ��

,3 ��



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD �

� � �6LHPHQV $* ¼ 2FWREHU ����

��� 6WDQGDUGV DQG 'LUHFWLYHV

7DEOH ��� (OHFWULFDO WHVWV

&( FRQIRUPLW\�

UHJXODWLRQV

7KH SURGXFW LV KHUHZLWK FRQILUPHG WR FRPSO\ ZLWK WKH

UHTXLUHPHQWV VHW RXW LQ WKH &RXQFLO 'LUHFWLYH RQ WKH

$SSUR[LPDWLRQ RI WKH /DZV RI WKH 0HPEHU 6WDWHV UHOD�

WLQJ WR (OHFWURPDJQHWLF &RPSDWLELOLW\ ��������((&� DQG

WKH 8VH ZLWKLQ &HUWDLQ 9ROWDJH /LPLWV �������((&�� 7KH

HYDOXDWLRQ KDV EHHQ FDUULHG RXW LQ DFFRUGDQFH ZLWK WKH

LQWHUQDWLRQDO VWDQGDUGV RI WKH

,(& ����� VHULHV DQG WKH QDWLRQDO VWDQGDUG ',1 ��

����3DUW ����

7KH GHYLFH KDV EHHQ GHYHORSHG DQG PDQXIDFWXUHG IRU

LQGXVWULDO XVH WR (0& VWDQGDUGV�

7KLV FRQIRUPLW\ LV WKH UHVXOW RI D WHVW FDUULHG

RXW E\ 6,(0(16 $* LQ DFFRUGDQFH ZLWK DUWLFOH

�� RI WKH 'LUHFWLYH ZKLFK FRPSOLHV ZLWK WKH

EDVLF VSHFLILFDWLRQV RI (1 ����� DQG (1 �����

IRU WKH (0& 'LUHFWLYH DQG (1 ������� IRU WKH

/RZ 9ROWDJH 'LUHFWLYH�

,QVXODWLRQ 7HVWV

6WDQGDUGV� ,(& ��������

$16,�,((( &�������

9ROWDJH WHVW �URXWLQH WHVW�� DOO FLUFXLWV H[FHSW DX[LOLDU\

VXSSO\ YROWDJH DQG 56���

9ROWDJH WHVW �URXWLQH WHVW��

RQO\ DX[LOLDU\ VXSSO\ YROWDJH DQG 56���

6XUJH YROWDJH WHVW �W\SH WHVW�� DOO FLUFXLWV &ODVV ,,,

��� N9 �U�P�V� YDOXH�� �� +]

��� N9�

� N9 �SHDN YDOXH�� ������ NV� ��� -� � SRVLWLYH

DQG � QHJDWLYH LPSXOVHV DW LQWHUYDOV RI � V

(0& 7HVWV IRU

,QWHUIHUHQFH ,PPXQLW\

�W\SH WHVWV�

,(& �������� ,(&

��������

�,QWHUQDWLRQDO 3URGXFW

6WDQGDUGV�

(1 ������� �%DVLF 6SHFLIL�

FDWLRQ�

+LJK )UHTXHQF\ 'LVWXUEDQFH 7HVW

,(& ����������� 9'( ���� 3DUW ���� &ODVV ,,,

6WDWLF (OHFWULFLW\ 'LVFKDUJH

,(& ����������� ,(& ���������� &ODVV ,,,

5DGLDWHG +) )LHOG ,QWHUIHUHQFH� $PSOLWXGH�0RGXODWHG

,(& ���������� &ODVV ,,,� ,(& ����������� &ODVV ,,,

5DGLDWHG +) )LHOG ,QWHUIHUHQFH� 3XOVH�0RGXODWHG

,(& ����� � ��(19 ������ &ODVV ,,,

��� N9 �SHDN�� � 0+]� U  �� NV� ��� LPSXOVHV

SHU V� WHVW GXUDWLRQ � V

��� N9 FRQWDFW GLVFKDUJH� � N9 DLU GLVFKDUJH�

ERWK SRODULWLHV� ��� S)� 5O  ��� 8

�� 9�P� �� WR ���� 0+]� �� �� $0

� N+]

�� 9�P� ��� 0+]� UHSHWLWLRQ IUHTXHQF\ ��� +]�

(' �� �FDWLRQ�

',1 ����� 3DUW ��� �*HU�

PDQ 3URGXFW 6WDQGDUG IRU

3URWHFWLRQ 'HYLFHV�

,(& ����������(19 ������ &ODVV ,,,

)DVW 7UDQVLHQW ,QWHUIHUHQFH�%XUVW

,(& ����������� ,(& ���������� &ODVV ,,,

&RQGXFWHG +LJK )UHTXHQF\� $PSOLWXGH�0RGXODWHG

,(& ���������� &ODVV ,,,

0DJQHWLF )LHOG ZLWK 3RZHU (QJLQHHULQJ )UHTXHQF\

,(& ���������� &ODVV ,9� ,(& ��������

(' �� �

� N+]� ���� QV� � N+]� EXUVW GXUDWLRQ  �� PV�

UHSHWLWLRQ UDWH ��� PV� ERWK SRODULWLHV�

5O  �� 8� WHVW GXUDWLRQ � PLQ

�� 9� ��� N+] WR �� 0+]� �� � $0� � N+]

�� $�P� FRQWLQXRXV�

��� $�P IRU � V� �� +]� ��� P7

)XUWKHU (0& 7HVWV IRU

,QWHUIHUHQFH ,PPXQLW\

�W\SH WHVWV�

2VFLOODWRU\ 6XUJH :LWKVWDQG &DSDELOLW\

$16,�,((( &�������

)DVW 7UDQVLHQW 6XUJH :LWKVWDQG &DSDELOLW\

$16,�,((( &�������

5DGLDWHG (OHFWURPDJQHWLF ,QWHUIHUHQFH

$16,�,((( &�������

'DPSHG 9LEUDWLRQ

VLPLODU WR ,(& ����������

��� WR � N9 �SHDN�� � WR ��� 0+]� GDPSHG ZDYH�

�� LPSXOVHV SHU V� GXUDWLRQ � V�

5L  ��� WR ��� 8

� WR � N9� ������ QV� �� LPSXOVHV SHU V� ERWK

SRODULWLHV� GXUDWLRQ � V� 5L  �� 8

��� 9�P� �� WR ���� 0+]�

��� N9 �SHDN� DOWHUQDWLQJ SRODULWLHV��

��� N+]� �� �� DQG �� 0+]� GDPSHG ZDYH�

5L  �� 8

(0& 7HVWV RQ

(PLWWHG ,QWHUIHUHQFH

(1 ������ �%DVLF 6SHFLIL�

FDWLRQ�

5DGLR ,QWHUIHUHQFH 9ROWDJHV RQ /LQHV� RQO\ DX[LOLDU\

VXSSO\ YROWDJH� (1 ������ ',1 9'( ���� 3DUW ��� ,(&

&,635 ��

,QWHUIHUHQFH )LHOG 6WUHQJWK

(1 ������ ',1 9'( ���� 3DUW ��� ,(& &,635 ��

��� N+] WR �� 0+]� /LPLW &ODVV %

�� WR ���� 0+]� /LPLW &ODVV $



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD�

� � � 6LHPHQV $* ¼ 2FWREHU ����

7DEOH ��� 0HFKDQLFDO WHVWV

9LEUDWLRQ DQG 6KRFN

6WUHVV GXULQJ

6WDWLRQDU\ 8VH

,(& ����������� ,(&

�������

9LEUDWLRQ

,(& ����������� &ODVV ,,

,(& ���������

6KRFN

,(& ����������� &ODVV ,

9LEUDWLRQ GXULQJ (DUWKTXDNH

,(& ����������� &ODVV �

,(& ��������� KRU� D[LV

YHUW� D[LV

6LQXVRLGDO

�� WR �� +]� á����� PP DPSOLWXGH� �� WR ���

+]� ��� J DFFHOHUDWLRQ� IUHTXHQF\ VZHHS � RF�

WDYH�PLQ� �� F\FOHV LQ � D[HV YHUWLFDO WR RQH DQ�

RWKHU

6HPL�VLQXVRLGDO

$FFHOHUDWLRQ � J� GXUDWLRQ �� PV� SHU � VKRFNV

LQ ERWK GLUHFWLRQV RI WKH � D[HV

6LQXVRLGDO

� WR � +]� á��� PP DPSOLWXGH

� WR �� +]� � J DFFHOHUDWLRQ

� WR � +]� á��� PP DPSOLWXGH

� WR �� +]� ��� J DFFHOHUDWLRQ

)UHTXHQF\ VZHHS � RFWDYH�PLQ

� F\FOH LQ � D[HV� YHUWLFDO WR RQH DQRWKHU

9LEUDWLRQ DQG 6KRFN

6WUHVV GXULQJ 7UDQVSRUW

,(& ��������� ,(&

�������

9LEUDWLRQ

,(& ����������� &ODVV ,,

,(& ���������

6KRFN

,(& ����������� &ODVV �

,(& ����������

%XPS

,(& ����������� &ODVV �

,(& ����������

6LQXVRLGDO

� WR � +]� á��� PP DPSOLWXGH� � WR ��� +]� � J

DFFHOHUDWLRQ� IUHTXHQF\ VZHHS � RFWDYH�PLQ�

�� F\FOHV LQ � D[HV� YHUWLFDO WR RQH DQRWKHU

6HPL�VLQXVRLGDO

�� JDFFHOHUDWLRQ� GXUDWLRQ �� PV� SHU � VKRFNV

LQ ERWK GLUHFWLRQV RI WKH � D[HV

6HPL�VLQXVRLGDO

�� J DFFHOHUDWLRQ� GXUDWLRQ �� PV� SHU

���� VKRFNV LQ ERWK GLUHFWLRQV RI WKH � D[HV

7DEOH ��� &OLPDWLF 6WUHVV

&OLPDWLF 6WUHVV

(1 �������

,(& �������

/LPLW WHPSHUDWXUH GXULQJ RSHUDWLRQ

�UHFRPPHQGHG�

GXULQJ VWRUDJH

��� WR ��� E&

�� WR ��� E&

��� WR ��� E&

�5HDGDELOLW\ RI GLVSOD\

PD\ EH LPSDLUHG

G I &�9'( ���� 3DUW ���
GXULQJ VWRUDJH

GXULQJ WUDQVSRUW

6WRUDJH DQG WUDQVSRUW ZLWK ZRUNV SDFNDJLQJ�

��� WR ��� E&

��� WR ��� E&

\ S

XSZDUGV RI �� E&�

+XPLGLW\ VWUHVV GXULQJ RSHUDWLRQ <HDUO\ PHDQ $�� � UHODWLYH KXPLGLW\� RQ

�� GD\V LQ WKH \HDU XS WR �� � UHODWLYH KXPL�

GLW\� PRLVWXUH FRQGHQVDWLRQ QRW SHUPLVVLEOH

:H UHFRPPHQG WKDW WKH GHYLFHV DUH LQVWDOOHG VR WKDW WKH\ DUH QRW VXEMHFW WR GLUHFW VXQOLJKW DQG VWURQJ IOXFWXDWLRQV LQ WHPSHUDWXUH

ZKLFK FRXOG OHDG WR PRLVWXUH FRQGHQVDWLRQ�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD �

� � �6LHPHQV $* ¼ 2FWREHU ����

��� 2SHUDWLQJ FRQGLWLRQV

7KH SURWHFWLRQ GHYLFH LV GHVLJQHG IRU LQGXVWULDO XVH�
L�H� IRU LQVWDOODWLRQ LQ FRQYHQWLRQDO UHOD\ URRPV DQG
VWDWLRQV VR WKDW� LI FRUUHFWO\ LQVWDOOHG� HOHFWURPDJQH�
WLF FRPSDWLELOLW\ �(0&� LV HQVXUHG� 7KH IROORZLQJ LV
DOVR UHFRPPHQGHG�

- &RQWDFWRUV DQG UHOD\V ZKLFK RSHUDWH ZLWKLQ WKH
VDPH FDELQHW RU RQ WKH VDPH UHOD\ ERDUG DV WKH
GLJLWDO SURWHFWLRQ HTXLSPHQW PXVW DOZD\V EH ILWWHG
ZLWK VXLWDEOH VXSSUHVVLRQ ILOWHUV�

- ,Q WKH FDVH RI VZLWFKJHDU ! ��� N9� H[WHUQDO FRQ�
QHFWLQJ OHDGV VKRXOG EH XVHG ZLWK D VKLHOGLQJ
ZKLFK LV HDUWKHG RQ ERWK VLGHV DQG KDV D FXUUHQW
FDUU\LQJ FDSDFLW\� $V D UXOH� QR VSHFLDO PHDVXUHV
DUH UHTXLUHG IRU PHGLXP�YROWDJH VZLWFKJHDU�

- 7KH VKLHOG RI WKH 56��� OLQH PXVW EH OLQNHG ZLWK
HDUWK SRWHQWLDO�

- 1HYHU UHPRYH RU SOXJ LQ LQGLYLGXDO PRGXOHV ZKHQ
OLYH� 2QFH UHPRYHG� VRPH GHYLFHV DUH VWLOO HOHFWUR�
VWDWLF VHQVLWLYH� SOHDVH HQVXUH FRPSOLDQFH ZLWK
(6' UHJXODWLRQV �IRU HOHFWURVWDWLF VHQVLWLYH GHYL�
FHV� ZKHQ KDQGOLQJ� 7KHUH LV QR GDQJHU ZKHQ WKH
GHYLFHV DUH SURSHUO\ LQVWDOOHG�

:DUQLQJ
7KH GHYLFH LV QRW GHVLJQHG IRU LPSOH�
PHQWDWLRQ LQ UHVLGHQWLDO EXLOGLQJV DV GH�
ILQHG LQ WKH 6WDQGDUG (1 ������



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� /LQH GLIIHUHQWLDO SURWHFWLRQ

7DEOH ��� /LQH GLIIHUHQWLDO SURWHFWLRQ

6HWWLQJ UDQJHV &XUUHQW WKUHVKROG ,� �WULS UHOHDVH ZLWK ORFDO FXU�

UHQW� ,�,1 OLQH

'LIIHUHQWLDO FXUUHQW ,',))!�,1 OLQH

'HOD\ WLPH 7B'/<

���� WR ���� �VWHS �����

���� WR ���� �VWHS �����

���� WR ����� V �VWHS ���� V�

5HVSRQVH FKDUDFWHULVWLFV

6WDELOL]DWLRQ ZLWK �QG KDUPRQLF ,�I1�,I1

5HVHWWLQJ UDWLR

VHH )LJXUH ���

�� WR �� �

DSSUR[� ��� ô SLFN�XS YDOXH �,VWDE  ��

$OO FXUUHQW YDOXHV UHIHU WR V\PPHWULFDO FXUUHQW ZLWK VWDQGDUG FRQQHFWLRQ�

2SHUDWLQJ WLPHV 3LFN�XS WLPH IRU WZR�VLGHG LQIHHG

ZLWK � [ VHWWLQJ YDOXH

5HVHW WLPH

DSSUR[� �� WR �� PV ZLWKRXW VWDELOL]DWLRQ E\

� KDUP

DSSUR[� �� WR �� PV ZLWK VWDELOL]DWLRQ E\

� KDUP

DSSUR[� �� PV

7ROHUDQFHV ZLWK SUH�VHWWLQJV XQ�

GHU UHIHUHQFH FRQGLWLRQV

/RFDO FXUUHQW WKUHVKROG

'LIIHUHQWLDO FXUUHQW

á� � RI VHW YDOXH� PLQ ���� ô ,1

á� � RI VHW YDOXH� PLQ ���� ô ,1

,QIOXHQFLQJ YDULDEOHV $X[LOLDU\ VXSSO\ YROWDJH LQ UDQJH

��� $ 8+�8+1 $ô����

7HPSHUDWXUH LQ UDQJH � E& $ 3DPE $ �� E&

)UHTXHQF\ LQ UDQJH ��� $ I�I1 $ ���

$� �

$� ����.

$� �

3LORW ZLUHV �� SLORW SDLU� 1XPEHU

$V\PPHWU\ RI SLORW ZLUH SDLU DW ��� +]

0D[LPXP ORRS UHVLVWDQFH

3HUPLVVLEOH LQGXFHG ORQJLWXGLQDO YROWDJHV

IRU GLUHFW FRQQHFWLRQ ZLWK SLORW ZLUH

IRU FRQQHFWLRQ YLD LVRODWLQJ WUDQVIRUPHU

6HWWLQJ UDQJH DQG GHOLYHU\ RI UHVLVWDQFH 5[

�

SUHIHUDEO\ V\PPHWULFDO WHOHSKRQH ZLUH SDLUV

ZLWK �� 8�NP ORRS UHVLVWDQFH DQG �� Q)�NP

FDSDFLWDQFH

PD[� ����

���� 8

$��� N9� EXW PD[� �� � RI WKH WHVW YROWDJH RI

WKH SLORW ZLUHV

���� N9� EXW PD[� �� � RI WKH WHVW YROWDJH RI

WKH SLORW ZLUHV DQG PD[� �� � RI WKH WHVW YRO�

WDJH RI WKH LVRODWLQJ WUDQVIRUPHU

VHH DSSHQGL[ $��

3LORW ZLUH PRQLWRULQJ DQG

WUDQVIHU WULSSLQJ �RUGHU RSWLRQ�

0RQLWRULQJ VLJQDO

'HOD\ RI DODUP VLJQDO

2SHUDWLQJ WLPH RI WUDQVIHU WULSSLQJ

3URORQJDWLRQ RI WUDQVIHU WULS VLJQDO

���� +]� SXOVH FRGH PRGXODWLRQ

��� WR �� V �VWHS ��� V�

DSSUR[� �� PV

���� WR ���� V �VWHS ���� V�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD �

� � �6LHPHQV $* ¼ 2FWREHU ����

7ULSSLQJ

$GGLWLRQDO
VWDELOL]DWLRQ

,',LII
,1/WJ

,6WDE
,1 OLQH

�

�

�

� �� � �

IL[HG

� � � �

���

IL[HG

6ORSH ��� �)L[HG�

6ORSH ��� �)L[HG�

6HWWLQJ ,',))!

,',))  Ï,� � ,�Ü

,67$%  Ï,�Ü � Ï,�Ü
,�  &XUUHQW DW ORFDO OLQH HQG� SRVLWLYH ZKHQ IORZLQJ LQWR OLQH

,�  &XUUHQW DW UHPRWH HQG� SRVLWLYH ZKHQ IORZLQJ LQWR OLQH

,1 OLQH  1RPLQDO FXUUHQW RI OLQH

)LJXUH ��� 6WDELOL]DWLRQ FKDUDFWHULVWLF RI WKH GLIIHUHQWLDO SURWHFWLRQ �VKRZQ IRU SUH�VHWWLQJV�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

7HFKQLFDO 'DWD�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� 7UDQVIHU WULS IXQFWLRQ

7DEOH ��� 7UDQVIHU WULS IXQFWLRQ

7ULSSLQJ RI WKH UHPRWH OLQH HQG RQO\ DYDLODEOH IRU GHYLFHV ZLWK SLORW ZLUH PRQLWRULQJ

6HWWLQJ UDQJHV 3URORQJDWLRQ WLPH IRU WUDQVPLVVLRQ WR UHPRWH

VWDWLRQ

'HOD\ WLPH RI WKH UHFHLYHG VLJQDO IURP UHPRWH

VWDWLRQ

3URORQJDWLRQ WLPH RI WKH UHFHLYHG VLJQDO IURP

UHPRWH VWDWLRQ

���� WR ����� V �VWHS ���� V�

���� WR ����� V �VWHS ���� V�

���� WR ����� V �VWHS ���� V�

7ROHUDQFHV 'HOD\ WLPH�UHVHW GHOD\ WLPH � � RU �� PV

2SHUDWLQJ WLPH 7UDQVPLVVLRQ WLPH ZLWKRXW GHOD\ DSSUR[� �� PV

��� /RFNRXW IXQFWLRQ

7DEOH ��� /RFNRXW IXQFWLRQ

+ROG WULS FRPPDQG IRU GLIIHUHQWLDO SURWHFWLRQ DQG UHPRWH WULSSLQJ XQWLO UHVHWWLQJ

5HVHW YLD ELQDU\ LQSXW DQG�RU ORFDO RSHUDWLRQ

��� (PHUFHQF\ RYHUFXUUHQW SURWHFWLRQ

7DEOH ��� (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

6HWWLQJ UDQJHV 2YHUFXUUHQW WULS VWDJH ,��,1 OLQH

'HOD\ WLPH 7 ,�!

���� WR �� �VWHS ����

���� WR ����� V �VWHS �����

��� $GGLWLRQDO IXQFWLRQV

7DEOH ���� $GGLWLRQDO IXQFWLRQV

2SHUDWLRQDO PHDVXUHG YDOXHV 2SHUDWLQJ FXUUHQWV

0HDVXULQJ UDQJH

,�
� ,�� ,'LII� ,6WDE

� WR ��� � ,10HDVXULQJ UDQJH

7ROHUDQFH �,��

� WR ��� � ,1

� � RI QRPLQDO YDOXH RU RI

PHDVXUHG YDOXH

)DXOW HYHQW UHFRUGLQJ 6WRUDJH RI ODVW � IDXOWV

7LPH WDJJLQJ 5HVROXWLRQ IRU RSHUDWLRQDO HYHQWV

IDXOW HYHQWV

0D[� WLPH GHYLDWLRQ

� V

� PV

���� �
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7HFKQLFDO 'DWD �

� � �6LHPHQV $* ¼ 2FWREHU ����

)DXOW DQDORJ YDOXH VWRUDJH

PD[� � IDXOWV

6WRUDJH WLPH �IURP VWDUW RU WULS FRPPDQG�

0D[� OHQJWK SHU UHFRUGLQJ 7PD[

3UH�IDXOW WLPH 7SUH
3RVW�IDXOW WLPH 7SRVW

6DPSOLQJ UDWH DW �� +]

6DPSOLQJ UDWH DW �� +]

0D[� RI RYHUDOO � V� SUH DQG SRVW

IDXOW VHWWDEOH

���� WR ���� V �VWHS ���� V�

���� WR ���� V �VWHS ���� V�

���� WR ���� V �VWHS ���� V�

� LQVWDQWDQHRXV YDOXH SHU ���� PV

� LQVWDQWDQHRXV YDOXH SHU ���� PV

&LUFXLW�EUHDNHU WHVW E\ WHVW WULSSLQJ

��� 6XPPDWLRQ WUDQVIRUPHU �$0����

$
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)LJXUH ��� 6XPPDWLRQ WUDQVIRUPHU �$0����

7DEOH ���� 3RZHU FRQVXPSWLRQ LQ WKH FXUUHQW
FLUFXLW IRU VWDQGDUG FRQQHFWLRQ
/��/��( �)LJXUH ���� UHODWLQJ WR
WKURXJK IDXOW QRPLQDO FXUUHQW
�GHYLFH �6'��� LV LQ RSHUDWLRQ�

,Q SKDVH �9$�

,Q /� /� /�

� $
6LQJOH�SKDVH� DSSUR[� ��� ��� ���

� $
7KUHH�SKDVH V\PPHWULFDO� DSSUR[� ��� ��� ����

�$
6LQJOH�SKDVH� DSSUR[� ��� ��� ���

�$
7KUHH�SKDVH V\PPHWULFDO� DSSUR[� ��� ��� ���
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7HFKQLFDO 'DWD�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

7DEOH ���� 6XPPDWLRQ WUDQVIRUPHU �$0����

&RQQHFWLRQV �$0���� � �'%�� � �$1� �$0���� � �'%�� � �$1�

1RPLQDO FXUUHQW $ WR 0 � $ � $

1XPEHU RI WXUQV

- 3ULPDU\ ZLQGLQJV $�%
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- 6HFRQGDU\ ZLQGLQJV <�= ���� ����

7KHUPDO UDWLQJ QRPLQDO FRQWL�

QXRXV

IRU �� V IRU � V QRPLQDO FRQWL�

QXRXV

IRU �� V IRU � V

- &RQWLQXRXV FXUUHQW LQ DPSHUHV $�%
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1RPLQDO FXUUHQW� VHFRQGDU\

IRU VWDQGDUG FRQQHFWLRQ LQ DFFRU�

GDQFH ZLWK )LJXUH ��� DQG ZLWK

��SKDVH V\PPHWULFDO FXUUHQW

<�= �� P$ �� P$
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0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

� 0HWKRG RI 2SHUDWLRQ

��� 2YHUDOO IXQFWLRQ

7KH QXPHULFDO OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� LV
HTXLSSHG ZLWK D SRZHUIXO ���ELW PLFURSURFHVVRU
ZKLFK HQDEOHV IXOO GLJLWDO SURFHVVLQJ RI DOO WDVNV� IURP
WKH DFTXLVLWLRQ RI PHDVXUHG YDOXHV WKURXJK WR WULS
FRPPDQG LQLWLDWLRQ WR WKH FLUFXLW�EUHDNHU�

)LJXUH ��� VKRZV WKH EDVLF VWUXFWXUH RI WKH GHYLFH�

,Q WKH FDVH RI V\PPHWULFDO QRPLQDO FXUUHQW IORZ� WKH
VXPPDWLRQ WUDQVIRUPHU �$0���� RXWSXWV D VLQJOH�
SKDVH FXUUHQW RI �� P$ IURP WKH FXUUHQWV FRPLQJ
IURP WKH FXUUHQW WUDQVIRUPHU� 'XH WR WKH XQEDODQFHG
QXPEHU RI WXUQV RI WKH LQSXW ZLQGLQJV� ZLWK WKH UDWLR
RI � � � � �� HDFK W\SH RI IDXOW SURGXFHV D GHILQHG VLQ�
JOH�SKDVH $& FXUUHQW ZKLFK GHFLVLYHO\ LQIOXHQFHV WKH
SURWHFWLRQ IXQFWLRQV RI WKH GHYLFH�

�$0����

$,

^

/� /� /�

�

N&

� LQGLFDWLRQV

�PDUVKDOODEOH�

� /('V

�PDUVKDOODEOH�

� WULS FRPPDQGV

�PDUVKDOODEOH�

3&

6HWWLQJ YLD

FRQWURO SDQHO

� ELQDU\ LQSXWV

�PDUVKDOODEOH�

3RZHU VXSSO\

,VRODWHG VHULDO LQWHUIDFH

56���

)DXOW

2SHUDWLRQ

/&' GLVSOD\

��[� FKDUDFWHUV�

3LORW ZLUH OLQN WR

WKH UHPRWH HQG

�

0,

,�

5E

,D

�6'���

�

�

�

<�- 1

(

5D

)DLO VLJQDO

�QRW PDUVKDOODEOH�

)LJXUH ��� +DUGZDUH VWUXFWXUH RI WKH OLQH GLIIHUHQWLDO SURWHFWLRQ �6'���
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0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

7KH WUDQVIRUPHUV RI WKH PHDVXUHPHQW LQSXW JURXS 0,
WUDQVIRUP WKH FXUUHQWV ,� �VXPPDWLRQ FXUUHQW RI ORFDO
OLQH HQG� DQG ,D �SLORW ZLUH FXUUHQW� DQG PDWFK WKHP WR
WKH LQWHUQDO SURFHVVLQJ OHYHO RI WKH GHYLFH� $V ZHOO DV
WKH WUDQVIRUPHUV SURYLGLQJ FRPSOHWH JDOYDQLF DQG
ORZ�FDSDFLWDQFH LVRODWLRQ� ILOWHUV DUH LQVWDOOHG IRU WKH
VXSSUHVVLRQ RI LQWHUIHUHQFH� 7KHVH ILOWHUV DUH RSWLPL�
]HG IRU PHDVXUHG YDOXH SURFHVVLQJ LQ WHUPV RI EDQG�
ZLGWK DQG SURFHVVLQJ VSHHG� 7KH PRGLILHG DQDORJ
VLJQDOV DUH SDVVHG WR WKH DQDORJ LQSXW $,�

7KH DQDORJ LQSXW $, FRQWDLQV LQSXW DPSOLILHUV VDPSOH
DQG KROG HOHPHQWV IRU HDFK LQSXW� PXOWLSOH[HUV� DQD�
ORJ�GLJLWDO FRQYHUWHUV� DV ZHOO DV PHPRU\ IRU WKH
WUDQVIHU RI GDWD WR WKH PLFURSURFHVVRU�

7KH PLFUR SURFHVVRU V\VWHP QRW RQO\ FRQWUROV DQG
PRQLWRUV WKH PHDVXUHG VLJQDOV� EXW DOVR SURFHVVHV
WKH DFWXDO SURWHFWLRQ IXQFWLRQV� 7KHVH� LQ SDUWLFXODU�
LQFOXGH WKH IROORZLQJ�

- )LOWHULQJ DQG FRQGLWLRQLQJ RI PHDVXUHG VLJQDOV�

- &RQWLQXRXV FDOFXODWLRQ RI YDOXHV UHOHYDQW IRU SUR�
WHFWLRQ VWDUWLQJ�

- &DOFXODWLRQ RI WULSSLQJ DQG VWDELOL]DWLRQ FXUUHQWV�

- )UHTXHQF\ DQDO\VLV RI WKH PHDVXUHG VLJQDO GLIIH�
UHQWLDO� UHFRJQLWLRQ RI FXUUHQW WUDQVIRUPHU VDWXUD�
WLRQ DQG VHTXHQWLDO IDXOWV�

- &KHFNLQJ RI SLORW ZLUHV �GHYLFHV ZLWK SLORW ZLUH
PRQLWRULQJ��

- ,QWHUURJDWLRQ RI WKUHVKROGV DQG WLPLQJ VHTXHQFHV�

- 'HFLVLRQ RQ WULS FRPPDQGV�

- 6WRUDJH DQG RXWSXW RI HYHQWV DQG GLVWXUEDQFH UH�
FRUG GDWD IRU IDXOW DQDO\VLV�

%LQDU\ LQSXWV DQG RXWSXWV IURP DQG WR WKH SURFHVVRU
DUH FRQWUROOHG E\ WKH LQSXW�RXWSXW PRGXOHV� 7KLV LV
ZKHUH WKH SURFHVVRU JHWV LQIRUPDWLRQ IURP WKH VWD�
WLRQ �H�J� UHPRWH UHVHWWLQJ� RU IURP RWKHU GHYLFHV� 7KH
PDLQ RXWSXWV DUH WULS FRPPDQGV WR WKH FLUFXLW�EUHD�
NHUV� LQGLFDWLRQV IRU WKH UHPRWH LQGLFDWLRQ RI LPSRU�
WDQW HYHQWV DQG VWDWHV� DV ZHOO DV RSWLFDO GLVSOD\V
�/('� DQG DQ DOSKDQXPHULF GLVSOD\ SDQHO RQ WKH IURQW�

&RPPXQLFDWLRQ ZLWK WKH GHYLFH LV YLD DQ LQWHJUDWHG
NH\SDG DQG DOSKDQXPHULF /&' GLVSOD\ SDQHO ZKLFK
HQDEOHV WKH LQSXW RI DOO GDWD UHTXLUHG IRU RSHUDWLQJ�
VXFK DV VHWWLQJ YDOXHV� VWDWLRQ GDWD� HWF� 7KHVH SDUD�
PHWHUV FDQ DOVR EH UHDG RXW KHUH� DQG DIWHU D V\VWHP
GLVWXUEDQFH� WKH UHOHYDQW GDWD IRU DQDO\VLV FDQ EH UHDG
RII� $ UHDU 56��� LQWHUIDFH DOVR HQDEOHV FRPPXQLFD�
WLRQ YLD 3&�

$ VXLWDEO\ UDWHG SRZHU VXSSO\ IHHGV WKH GHVFULEHG
IXQFWLRQ PRGXOHV ZLWK WKH QHFHVVDU\ �� 9� 6KRUW�WLPH
LQWHUUXSWLRQV RI WKH VXSSO\ YROWDJH RI XS WR �� PV LQ
WKH FDVH RI 8+ � ��� 9 � ZKLFK FDQ RFFXU LQ WKH
HYHQW RI VKRUW�FLUFXLWV LQ WKH VWDWLRQnV '& VXSSO\ V\�
VWHP� DUH EULGJHG E\ D '& EXIIHU�
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0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

��� 6XPPDWLRQ WUDQVIRUPHU �$0����

7KH VXPPDWLRQ WUDQVIRUPHU �$0���� VXPPDWHV WKH
VHFRQGDU\ FXUUHQWV RI WKH PDLQ FXUUHQW WUDQVIRUPHU
DQG WUDQVIRUPV WKHP WR D VHFRQGDU\ QRPLQDO FXUUHQW

RI �� P$� )LJXUH ��� VKRZV WKH VWDQGDUG FRQQHFWLRQ
RI WKH �$0�����

$
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)LJXUH ��� 6WDQGDUG FRQQHFWLRQ RI VXPPDWLRQ WUDQVIRUPHU �$0����

7KH FRQQHFWLRQ VKRZQ LQ )LJXUH ��� UHVXOWV LQ D ZLQ�
GLQJ IDFWRU : IRU WKH YDULRXV W\SHV RI IDXOW ZLWK D UDWLR
UHODWLYH WR D WKUHH�SKDVH V\PPHWULFDO IDXOW DFFRUGLQJ
WR WDEOH ���� 7KH SULPDU\ FXUUHQW ,� UHTXLUHG WR SUR�
GXFH WKH �� P$ VHFRQGDU\ FXUUHQW ZKLFK LV GHULYHG
IURP WKH UHFLSURFDO YDOXH RI : LV DOVR VKRZQ� 0XOWL�
SO\LQJ WKH VHWWLQJ YDOXHV E\ WKHVH IDFWRUV ZLOO JLYH \RX
WKH DFWXDO SLFN�XS YDOXH�

,W LV FOHDU IURP WKH WDEOH WKDW WKH OLQH GLIIHUHQWLDO SUR�
WHFWLRQ �6'��� LV PRUH VHQVLWLYH WR VLQJOH RU GRXEOH
HDUWK IDXOWV WKDQ WR VKRUW�FLUFXLWV ZLWKRXW HDUWK� 7KLV
LQFUHDVHG VHQVLWLYLW\ LV EHFDXVH WKH ZLQGLQJ ,( �VHH
)LJXUH ����� RI WKH VXPPDWLRQ WUDQVIRUPHU� ORFDWHG LQ
WKH QHXWUDO FRQGXFWRU KDV WKH ODUJHVW QXPEHU RI WXUQV
VR WKDW WKH WKH HDUWK FXUUHQW LV LQSXW ZLWK WKH ZLQGLQJ
IDFWRU ��

7DEOH ��� 7\SHV RI IDXOWV DQG ZLQGLQJ IDFWRUV
IRU VWDQGDUG FRQQHFWLRQ /��/��(

)DXOW : :� �
¯ ,� IRU ,0  �� P$

/��/��/� �V\P��
�
¯ ���� ���� [ ,1

/��/� � ���� ���� [ ,1

/��/� � ���� ���� [ ,1

/��/� � ���� ���� [ ,1

/��( � ���� ���� [ ,1

/��( � ���� ���� [ ,1

/��( � ���� ���� [ ,1

'XH WR WKH GLIIHUHQFH LQ WKH QXPEHU RI SULPDU\ WXUQV
DQG WKH YDULRXV WDSV RQ WKH ZLQGLQJ� GLIIHUHQW FRQQHF�
WLRQ DUH SRVVLEOH� &RQQHFWLRQV IRU GRXEOH HDUWK IDXOW
SUHIHUHQFH� HDUWK IDXOW VHQVLWLYLW\� WUDQVIRUPDWLRQ UDWLR
PDWFKLQJ� GLIIHUHQW VXPPDWLRQ UDWLRV DQG RWKHU PDLQ
&7 WHUPLQDWLRQV �H�J� WZR�SKDVH FRQQHFWLRQ PD\ EH
VHOHFWHG��
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0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

,I WKH FRQQHFWLRQ LV FKDQJHG VR WKDW LW QR ORQJHU FRP�
SOLHV ZLWK )LJXUH ���� LW PXVW EH QRWHG WKDW WKH VDPH
FRQQHFWLRQ PXVW EH XVHG DW ERWK OLQH HQGV� DQG WKDW
LW LV HVVHQWLDO WR HQVXUH FRPSOLDQFH ZLWK WKH WHFKQLFDO
GDWD RI WKH �6'��� �H�J� WKHUPDO UDWLQJ��

)LJXUH ��� VKRZV FRQQHFWLRQ RI WKH �$0���� WR
��FXUUHQW WUDQVIRUPHUV �RQO\ IRU LVRODWHG�QHXWUDO RU
UHVRQDQW�HDUWKHG V\VWHP��
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)LJXUH ��� &RQQHFWLRQ RI VXPPDWLRQ WUDQVIRUPHU �$0���� WR ��FXUUHQW WUDQVIRUPHUV

LQ LVRODWHG�QHXWUDO V\VWHPV RU V\VWHPV ZKLFK DUH QRW HIIHFWLYHO\ HDUWKHG�
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0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 2FWREHU ����

��� /LQH GLIIHUHQWLDO SURWHFWLRQ

7KH OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� RSHUDWHV DF�
FRUGLQJ WR WKH FXUUHQW FRPSDULVRQ SULQFLSOH� 7R
DFKLHYH WKLV� D GHYLFH PXVW EH LQVWDOOHG DW HDFK HQG RI
WKH SURWHFWHG OLQH� 7KH WZR �6'��� GHYLFHV PXVW EH
OLQNHG WR RQH DQRWKHU E\ SLORW ZLUHV� 7KXV� WKH GLIIH�
UHQWLDO SURWHFWLRQ V\VWHP FRPSULVHV WKH WZR �6'���
GHYLFHV LQVWDOOHG DW HDFK OLQH HQG� D VXPPDWLRQ WUDQV�
IRUPHU DQG WKH SLORW ZLUHV OLQNLQJ WKH GHYLFHV�

����� 3ULQFLSOH RI GLIIHUHQWLDO SURWHFWLRQ

'LIIHUHQWLDO SURWHFWLRQ LV EDVHG RQ D FXUUHQW FRPSDUL�
VRQ ZKLFK LV ZK\ LW LV DOVR NQRZQ DV FXUUHQW FRPSDUL�
VRQ SURWHFWLRQ� 7KLV XWLOL]HV WKH IDFW WKDW� LQ WKH XQ�
IDXOWHG VWDWH� D OLQH / �VHH )LJXUH ���� FDUULHV WKH
VDPH FXUUHQW , �GRWWHG OLQH� DW ERWK HQGV� 7KH FXUUHQW
IORZV LQ DW RQH VLGH RI WKH ]RQH XQGHU FRQVLGHUDWLRQ
DQG OHDYHV DJDLQ DW WKH RWKHU VLGH� $ FXUUHQW GLIIH�
UHQFH LV D GHILQLWH VLJQ RI D IDXOW ZLWKLQ WKH OLQH� 3URYL�
GLQJ WKH\ KDYH WKH VDPH UDWLR� WKH VHFRQGDU\ ZLQ�
GLQJV RI WKH FXUUHQW WUDQVIRUPHUV :� DQG :� DW WKH
OLQH HQGV FDQ EH OLQNHG WR SURGXFH D FORVHG HOHFWULF
FLUFXLW ZLWK WKH VHFRQGDU\ FXUUHQW L VXFK WKDW� LQ DQ
XQIDXOWHG VWDWH� D PHDVXULQJ HOHPHQW 0 LQ WKH FURVV
FRQQHFWLRQ OLQN FDUULHV QR FXUUHQW� ,Q WKH HYHQW RI D
IDXOW LQ WKH DUHD GHILQHG E\ WKH FXUUHQW WUDQVIRUPHUV�
WKH PHDVXULQJ HOHPHQW FDUULHV D FXUUHQW L� � L�ZKLFK
LV SURSRUWLRQDO WR WKH IDXOW FXUUHQWV ,� � ,� IORZLQJ LQ
IURP ERWK VLGHV�

7KH VLPSOH FRQILJXUDWLRQ VKRZQ LQ )LJXUH ��� WKHUH�
IRUH HQVXUHV UHOLDEOH RSHUDWLRQ RI WKH SURWHFWLRQ LQ WKH
HYHQW RI D VKRUW�FLUFXLW LQ WKH SURWHFWHG ]RQH LI WKH
IDXOW FXUUHQW IORZLQJ LV VXIILFLHQW WR SLFN�XS WKH PHD�
VXULQJ HOHPHQW 0�

����� 6WDELOL]HG GLIIHUHQWLDO SURWHFWLRQ

,I H[WHUQDO IDXOWV UHVXOW LQ ODUJH FXUUHQWV IORZLQJ
WKURXJK WKH SURWHFWHG ]RQH� DQ\ WUDQVIRUPDWLRQ GLIIH�
UHQFHV LQ WKH VDWXUDWLRQ UHJLRQ RI FXUUHQW WUDQVIRUPHUV
:� DQG :� ZLOO FDXVH D GLIIHUHQWLDO FXUUHQW WR IORZ LQ
WKH PHDVXULQJ HOHPHQW 0 ZKLFK FRXOG FDXVH WULSSLQJ�
6WDELOL]DWLRQ SUHYHQWV WKLV W\SH RI SURWHFWLRQ PDOIXQF�
WLRQ�

,Q WKH FDVH RI GLIIHUHQWLDO SURWHFWLRQ IRU SURWHFWHG
SODQWV ZLWK WZR HQGV� VWDELOL]DWLRQ LV DFKLHYHG E\
XVLQJ WKH VXP RI WKH PDJQLWXGHV _,�_ � _,�_� 7KLV UHTXL�
UHV WKH IRUPDWLRQ RI
D JHRPHWULFDO VXP DW HDFK OLQH HQG DQG WKH IRUPDWLRQ
RI WKH VXP RI WKH PDJQLWXGHV RI WKH FXUUHQWV IORZLQJ
DW WKH WZR HQGV� 7KLV VHUYHV WR GHILQH�

D WULSSLQJ RU GLIIHUHQWLDO FXUUHQW

,'LII LQ WKH WULSSLQJ VHQVH� ZKLOH ,6WDE RSSRVHV WKLV�
7KH SURFHVVLQJ RI WKHVH FXUUHQWV LV GHVFULEHG LQ VHF�
WLRQ ������

:� :�

0

L� L�

L��L�

,��,�

6WDWLRQ � 6WDWLRQ �/, ,,� ,�

L L

L'LII  L� � L�

)LJXUH ��� %DVLF SULQFLSOH RI GLIIHUHQWLDO SURWHFWLRQ



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 2FWREHU ����

����� )RUPDWLRQ RI PHDVXUHG YDOXHV IRU OLQH
GLIIHUHQWLDO SURWHFWLRQ ZLWK WZR SLORW
ZLUHV

)LJXUH ��� VKRZV WKH GLIIHUHQWLDO FXUUHQW PHDVXUH�
PHQW ZLWK WZR SLORW ZLUHV DQG PHDVXUHPHQW RI WKUHH
FXUUHQWV DW HDFK HQG

,� LV WKH ORFDO OLQH FXUUHQW�

,D LV WKH FXUUHQW IORZLQJ WKURXJK WKH SLORW ZLUH
ORRS�

7KH WULSSLQJ DQG VWDELOL]LQJ TXDQWLWLHV DUH GHWHUPLQHG
DV IROORZV IURP WKH PHDVXUHG FXUUHQWV E\ WDNLQJ LQWR
DFFRXQW WKH GHYLFH�LQWHUQDO UHVLVWDQFHV 5D DQG 5E DQG
WKH ORRS UHVLVWDQFH RI WKH SLORW ZLUHV 5[ �VHW DV D SD�
UDPHWHU LQ WKH UHOD\��

7KH YROWDJH GURSV LQ WKH GRWWHG ORRS DUH VXPPDWHG
DV IROORZV

�,� � ,D� k 5E � ,D k �5[�� � 5D� �
�,� � ,D� k 5E � ,D k �5[�� � 5D�  �

)RU WKH VDNH RI VLPSOLFLW\� WKH IROORZLQJ VKDOO DSSO\�

5E  5 �UHIHUHQFH UHVLVWDQFH�
5[�� � 5D  [�k 5 �ORQJLWXGLQDO UHVLVWDQFH�

7KLV UHVXOWV LQ WKH IROORZLQJ ORRS HTXDWLRQ

�,� � ,D� k 5 � � k ,D k [ k 5 � �,� � ,D� k 5  �

&DQFHODWLRQ RI 5 DQG UHDUUDQJLQJ SURGXFHV

�,� � ,�� � � k ,D k �� � [�  �

RU

,� � ,�  � k �� � [� k ,D
7KLV LV WKH GLIIHUHQWLDO FXUUHQW� ,Q RUGHU WR GHWHUPLQH
WKH VWDELOL]LQJ FXUUHQW� WKH FXUUHQW DW WKH UHPRWH OLQH
HQG LV UHTXLUHG� 7KH IROORZLQJ DSSOLHV

,�  �,� � ,�� ��� ,�  � k �� � [� k ,D ��� ,�
7KXV� DOO WKH TXDQWLWLHV UHTXLUHG IRU WKH GLIIHUHQWLDO
SURWHFWLRQ DUH DYDLODEOH�

,'LII  Ì,� � ,�Ù  Ì� k �� � [� k ,DÙ
,6WDE  Ì,�_ � _,�Ù  Ì,�_ � _� k �� � [� k ,D ��� ,�Ù

:�:�

6WDWLRQ � 6WDWLRQ �,� ,�

,� ,D

5E ,D ,�

5E

5D

5D

5[��

5[��

L� L�

)LJXUH ��� 'LIIHUHQWLDO SURWHFWLRQ ZLWK WZR SLORW ZLUHV � IORZ FKDUW



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

0HWKRG RI 2SHUDWLRQ �
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����� 0HDVXUHG YDOXH SURFHVVLQJ

7KH GLIIHUHQWLDO DQG VWDELOL]LQJ FXUUHQW DUH GHWHUPLQHG
IURP WKH VDPSOHG YDOXHV RI WKH FXUUHQWV� 7KH GLIIHUHQ�
WLDO FXUUHQW LV ILOWHUHG WR SDVV WKH IXQGDPHQWDO ZDYH LQ
RUGHU WR VXSSUHVV '& FRPSRQHQWV DQG KLJKHU KDUPR�
QLFV� 7KH IXQGDPHQWDO IUHTXHQF\ FRPSRQHQW RI WKH
GLIIHUHQWLDO FXUUHQW DQG WKH U�P�V� YDOXH RI WKH VWDELOL�
]LQJ FXUUHQW DUH FDOFXODWHG IRU WKH HYDOXDWLRQ�

7R H[SODLQ WKH PHWKRG RI RSHUDWLRQ� WKUHH LPSRUWDQW
VWDWHV ZLWK LGHDO PHDVXUHG YDOXHV DUH ORRNHG DW�

�� 7KURXJK�FXUUHQW ZLWK KHDOWK\ OLQH RU H[WHUQDO IDXOW�

,� IORZV RXW RI WKH OLQH� L�H� ,�  �,��
DQG _,�_� _,�_
,'LII  _,� � ,�_  _,� � ,�_  �
,6WDE  _,�_ � _,�_  _,�_ �_,�_  � k�_,�_

1R WULSSLQJ TXDQWLW\ �,GLII  ��� WKH VWDELOL]DWLRQ
�,VWDE� FRUUHVSRQGV WR GRXEOH WKH WKURXJK�FXUUHQW�

�� ,QWHUQDO VKRUW�FLUFXLW� LQIHHG IURP ERWK VLGHV ZLWK
H�J� HTXDO FXUUHQWV�

,�  ,� WKHQ DSSOLHV� DV ZHOO DV _,�_� _,�_
,'LII  _,� � ,�_  _,� � ,�_  � k�_,�_
,6WDE  _,�_ �_,�_  _,�_ �_,�_  � k�_,�_

7ULSSLQJ TXDQWLW\ �,'LII� DQG VWDELOL]LQJ TXDQWLW\
�,6WDE� DUH RI HTXDO PDJQLWXGH DQG FRUUHVSRQG WR
WKH RYHUDOO WKURXJK IDXOW FXUUHQW�

�� ,QWHUQDO VKRUW�FLUFXLW� LQIHHG IURP RQH VLGH RQO\�

7KH IROORZLQJ WKHQ DSSOLHV ,�  �
,'LII  _,� � ,�_  _,� � �_  _,�_
,6WDE  _,�_ �_,�_  _,�_ � �  _,�_

7ULSSLQJ TXDQWLW\ �,'LII� DQG VWDELOL]LQJ TXDQWLW\
�,6WDE� DUH RI HTXDO PDJQLWXGH DQG FRUUHVSRQG WR
WKH VLQJOH�HQG WKURXJK IDXOW FXUUHQW�

7KXV� LQ WKH FDVH RI DQ LQWHUQDO IDXOW� ,'LII  ,6WDE� 7KH
FXUYH IRU LQWHUQDO IDXOWV LQ WKH WULSSLQJ GLDJUDP �VHH
)LJXUH ���� LV UHSUHVHQWHG E\ D VWUDLJKW OLQH ZLWK D ��E
LQFOLQDWLRQ� )LJXUH ��� VKRZV WKH RYHUDOO VWDELOL]DWLRQ
FKDUDFWHULVWLF RI WKH �6'���� 7KH pDp VHJPHQW RI WKH
FKDUDFWHULVWLF UHSUHVHQWV WKH VHQVLWLYLW\ WKUHVKROG RI
WKH GLIIHUHQWLDO SURWHFWLRQ� 6HJPHQW pEp FRQVLGHUV
FXUUHQW SURSRUWLRQDO PHDVXULQJ HUURUV UHVXOWLQJ IURP
WUDQVIRUPDWLRQ HUURUV LQ WKH FXUUHQW WUDQVIRUPHUV�
VXPPDWLRQ &7V DQG LQSXW &7V RI WKH GHYLFH� ,Q WKH
KLJK�FXUUHQW UDQJH� ZKHUH FXUUHQW WUDQVIRUPHU VDWXUD�
WLRQ PD\ RFFXU� VHJPHQW pFp SURYLGHV PRUH VWDELOL]D�
WLRQ� $ IXUWKHU� VSHFLDO PHWKRG RI KDQGOLQJ FXUUHQW
WUDQVIRUPHU VDWXUDWLRQ �DGGLWLRQDO VWDELOL]DWLRQ� LV GHV�
FULEHG LQ VHFWLRQ ������

7KH GLIIHUHQWLDO SURWHFWLRQ ORFDWHV WKH GHWHUPLQHG FXU�
UHQWV ,'LII DQG ,6WDE LQ WKH VWDELOL]DWLRQ FKDUDFWHULVWLF DV
VKRZQ LQ )LJXUH ���� ,I WKHVH TXDQWLWLHV FRUUHVSRQG WR
D SRLQW ZLWKLQ WKH WULSSLQJ ]RQH� WULSSLQJ RFFXUV LI WKH
ORFDO FXUUHQW H[FHHGV D PLQLPXP YDOXH �ORFDO FXUUHQW
WKUHVKROG� VHH VHFWLRQ �������

,6WDE

,1 OLQH

,QWHUQDO

IDXOW

FXUYH

7ULSSLQJ

]RQH

%ORFNLQJ
]RQH

$GGLWLRQDO VWDELOL]DWLRQ
�&7 VDWXUDWLRQ GHWHFWRU RSHUDWHV�

,'LII

,1OLQH

�

�

�

� �� � �

IL[HG

� � � � �� �� �� �� ��

F

E
D

���

IL[HG

6ORSH ���6ORSH ���

3DUDPHWHU

��,',))!

)LJXUH ��� &KDUDFWHULVWLF RI WKH GLIIHUHQWLDO SURWHFWLRQ
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����� $GGLWLRQDO VWDELOL]DWLRQ LQ WKH FDVH RI
FXUUHQW WUDQVIRUPHU VDWXUDWLRQ

7KH VDWXUDWLRQ RI WKH FXUUHQW WUDQVIRUPHU LQ WKH FDVH
RI KLJK IDXOW FXUUHQWV DQG�RU ORQJ V\VWHP WLPH FRQ�
VWDQWV LV RI SUDFWLFDOO\ QR VLJQLILFDQFH IRU DQ LQWHUQDO
VKRUW�FLUFXLW �RQ WKH OLQH WR EH SURWHFWHG�� DV WKH HUURU
LQ WKH PHDVXUHG YDOXH DIIHFWV WKH GLIIHUHQWLDO FXUUHQW
DQG WKH VWDELOL]LQJ FXUUHQW LQ HTXDO PHDVXUH� 7KH IDXOW
FKDUDFWHULVWLF LQ )LJXUH ��� LQ JHQHUDO� DOVR DSSOLHV
KHUH� 1DWXUDOO\� WKH VHFRQGDU\ FXUUHQW PXVW DW OHDVW
H[FHHG WKH SLFN�XS WKUHVKROG RI WKH ��,',))! SDUD�
PHWHU �VHJPHQW pDp LQ )LJXUH ����� DV ZHOO DV WKH FXU�
UHQW WKUHVKROG �LQ DFFRUGDQFH ZLWK VHFWLRQ �������

,Q WKH HYHQW RI DQ H[WHUQDO IDXOW FDXVLQJ D KLJK SDV�
VLQJ IDXOW FXUUHQW� FXUUHQW WUDQVIRUPHU VDWXUDWLRQ� SDU�
WLFXODUO\ ZKHQ RI GLIIHUHQW OHYHOV DW WKH WZR OLQH HQGV�
FDQ VLPXODWH D VLJQLILFDQW GLIIHUHQWLDO FXUUHQW ZKLFK� LI
WKH RSHUDWLQJ SRLQW ,'LII�,6WDE LV LQ WKH WULSSLQJ DUHD RI
WKH VWDELOL]DWLRQ FKDUDFWHULVWLF �)LJXUH ����� ZRXOG OHDG
WR IDOVH WULSSLQJ XQOHVV VSHFLDO PHDVXUHV DUH WDNHQ�

�6'��� LV HTXLSSHG ZLWK D VDWXUDWLRQ GHWHFWRU DQG
LQLWLDOL]HV FRUUHVSRQGLQJ VWDELOL]LQJ PHDVXUHV� 7KH
VDWXUDWLRQ GHWHFWRU IXQFWLRQV G\QDPLFDOO\ LQ WKH DUHD
GHVLJQDWHG p$GGLWLRQDO VWDELOL]DWLRQp LQ )LJXUH ����

&XUUHQW WUDQVIRUPHU VDWXUDWLRQ GXULQJ H[WHUQDO IDXOWV�
LV UHFRJQL]HG E\ WKH IDFW WKDW LQLWLDOO\ D ODUJH VWDELOL]LQJ
FXUUHQW LV SUHVHQW� ZKLFK LV ORFDWHG LQ WKH DUHD GHVL�
JQDWHG DV p$GGLWLRQDO VWDELOL]DWLRQp LQ )LJXUH ���� 2Q
WKH RWKHU KDQG� WKH RSHUDWLQJ SRLQW LPPHGLDWHO\ IRO�
ORZV WKH IDXOW FKDUDFWHULVWLF GXULQJ DQ LQWHUQDO IDXOW� DV
WKH VWDELOL]LQJ FXUUHQW KDUGO\ H[FHHGV WKH GLIIHUHQWLDO
FXUUHQW� 7KH VDWXUDWLRQ GHWHFWRU UHDFKHV LWV GHFLVLRQ
ZLWKLQ D TXDUWHU SHULRG� 7KH LQGLFDWLRQ p%/2&.�6p
�)QR� ����� LV WKHQ JHQHUDWHG ZKLFK LQGLFDWHV KLJK�
FXUUHQW H[WHUQDO IDXOWV�

,I DQ H[WHUQDO IDXOW LV UHFRJQL]HG� WKH GLIIHUHQWLDO SUR�
WHFWLRQ LV EORFNHG IRU D PD[LPXP RI � VHFRQG ZKHQ
WKH GLIIHUHQWLDO FXUUHQW VXEVHTXHQWO\ PRYHV LQWR WKH
WULSSLQJ DUHD� +RZHYHU� WKLV EORFNLQJ LV FDQFHOHG DV
VRRQ DV WKH RSHUDWLQJ SRLQW RI WKH FXUUHQWV LV LQ D
VWHDG\�VWDWH SRVLWLRQ� L�H� IRU PRUH WKDQ WZR SHULRGV�
FORVH WR WKH IDXOW FKDUDFWHULVWLF� 7KLV HQDEOHV IDVW UH�
FRJQLWLRQ RI VHTXHQWLDO IDXOWV RQ WKH OLQH WR EH SURWHF�
WHG�

����� /RFDO FXUUHQW WKUHVKROG

7KH OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� KDV D ORFDO FXU�
UHQW WKUHVKROG� 7KLV UHSUHVHQWV DQ DGGLWLRQDO FULWHULRQ
IRU WULSSLQJ DQG FRPELQHV WKH GLIIHUHQWLDO SURWHFWLRQ
WULS FRPPDQG ZLWK DQ RYHUFXUUHQW FULWHULRQ�

7KH FXUUHQW WKUHVKROG LV LQGHSHQGHQW RI WKH WKUHVKROG
IRU WKH GLIIHUHQWLDO FXUUHQW �VHJPHQW pDp LQ )LJXUH ����
DQG FDQ DOVR EH VHW LQGHSHQGHQWO\ �SDUDPHWHU
p��,�5(/�p�� ,I RQO\ WKH GLIIHUHQWLDO SURWHFWLRQ FULWHULD
PXVW EH XVHG� WKH WKUHVKROG PXVW EH VHW WR p�p�

7KH ORFDO FXUUHQW WKUHVKROG PD\ FDXVH VLQJOH�HQGHG
WULSSLQJ DW WKH LQIHHG HQG LQ WKH HYHQW RI LQWHUQDO
VKRUW�FLUFXLWV� ZKHQ WKHUH LV QRW LQIHHG IURP ERWK
HQGV� +RZHYHU� WKH �6'��� DOVR HQDEOHV ERWK�VLGHG
GLVFRQQHFWLRQ YLD WKH LQWHUWULS IXQFWLRQ �VHH VHFWLRQ
����� SURYLGHG WKDW WKH GHYLFH LV HTXLSSHG ZLWK WKLV
IXQFWLRQ �VHH VHFWLRQ ��� RUGHU GDWD��

����� ,Q UXVK VWDELOL]DWLRQ ZLWK VHFRQG
KDUPRQLF

,Q FDVHV ZKHUH D WUDQVIRUPHU LV GLUHFWO\ FRQQHFWHG WR
D OLQH� LW LV SRVVLEOH WR VHOHFW DQ LQ UXVK VWDELOL]DWLRQ
ZLWK WKH VHFRQG KDUPRQLF �SDUDPHWHU p��+$50�p��
7KH DPRXQW RI VHFRQG KDUPRQLF UHTXLUHG WR DFWLYDWH
WKH VWDELOL]DWLRQ FDQ EH VHW XQGHU SDUDPHWHU p��
+$50�p� 7KH UDWLR EHWZHHQ WKH VHFRQG KDUPRQLF
DQG WKH IXQGDPHQWDO FRPSRQHQW RI WKH GLIIHUHQWLDO
FXUUHQW LV FRPSDUHG ZLWK WKH VHW SDUDPHWHU YDOXH�

,I WKH OLPLW LV H[FHHGHG� WKH GLIIHUHQWLDO SURWHFWLRQ LV
EORFNHG �WKH LQGLFDWLRQ p%/2&.�+p �)QR� ����� LV
JHQHUDWHG��

7KLV EORFNLQJ LV FDQFHOHG DV VRRQ DV WKH GLIIHUHQWLDO
FXUUHQW H[FHHGV D WKUHVKROG YDOXH �SDUDPHWHU p��
+$50�,p�� 7KH VWDJHp��,+$50�pRQO\ ZRUNV LQ WKLV
FRQWH[W DQG LV QRW D WULSSLQJ VWDJH�

,I WKH LQ UXVK VWDELOL]DWLRQ IXQFWLRQ LV DFWLYDWHG� WKH
GLIIHUHQWLDO SURWHFWLRQ LV GHOD\HG E\ DSSUR[� �� WR ��
PV WR HQDEOH HYDOXDWLRQ RI WKH VWDELOL]DWLRQ ZLWK WKH
�QG KDUPRQLF DQG WR JHQHUDWH WKH EORFNLQJ LQGLFDWLRQ�
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����� 6WDUWLQJ� EORFNLQJ DQG WULSSLQJ ORJLF

$V VRRQ DV WKH IXQGDPHQWDO FRPSRQHQW RI WKH GLIIH�
UHQWLDO FXUUHQW UHDFKHV �� � RI WKH VHW YDOXH �SDUDPH�
WHU p��,',))!p� DQG WKH ORFDO FXUUHQW WKUHVKROG �SDUD�
PHWHU p��,�5(/p�LV H[FHHGHG� SURWHFWLRQ VWDUW LV
UHFRJQL]HG �LQGLFDWLRQ p)7GHWp� )QR� ���� p',)�IOWp�
)QR� ������

,Q VSHFLDO DSSOLFDWLRQV� LW PD\ EH GHVLUDEOH WR VOLJKWO\
GHOD\ WKH SURWHFWLRQ WULS FRPPDQG� 7R WKLV� DQ DGGLWLR�
QDO GHOD\ FDQ EH VHW �SDUDPHWHU p��7�'/<p��

$ EORFNLQJ IXQFWLRQ LV SURYLGHG E\ WKH GLIIHUHQWLDO
FXUUHQW PRQLWRULQJ p6SLOO &XUUHQWp� 7KHUH LV D PR�
QLWRULQJ WKUHVKROG �SDUDPHWHU p��,���6S&l� IRU WKH
GLIIHUHQWLDO FXUUHQW ZKLFK LV W\SLFDOO\ VHW VPDOOHU WKDQ
WKH UDWHG OLQH FXUUHQW� ,I WKLV WKUHVKROG LV H[FHHGHG
IRU D VHW WLPH �VHWWDEOH LQ WKH UDQJH IURP � WR �� V��
�SDUDPHWHU p���6SFp�� DQ LQGLFDWLRQ p%�',) 'p )QR�
���� LV RXWSXW DQG WKH GLIIHUHQWLDO SURWHFWLRQ LV EORN�
NHG �VWDUWLQJ LV VXSSUHVVHG�� 7KH EORFNLQJ LV FDQFHOHG
DV VRRQ DV WKH GLIIHUHQWLDO FXUUHQW GURSV EHORZ WKLV
WKUHVKROG� $ K\VWHUHVLV RI � SHUFHQW LV SURYLGHG� 7KH
o6SLOO &XUUHQWp IXQFWLRQ FDQ EH GLVDEOHG E\ VHWWLQJ
WKH PRQLWRULQJ WKUHVKROG p��,�6S&p WR LQILQLW\ �p�o��

7KLV PRQLWRULQJ GHWHFWV FLUFXLW�LQWHUUXSWLRQV �EURNHQ
FRQGXFWRU� EHWZHHQ WKH VXPPDWLRQ WUDQVIRUPHU DQG
WKH PDLQ &7 GXULQJ QRUPDO RSHUDWLRQ� DQG SUHYHQWV DQ

XQZDQWHG WULS LI WKH WHVW VZLWFK LV DFFLGHQWDOO\ RSH�
QHG DW RQO\ RQH HQG RI WKH OLQH�

7KH GHYLFH LV ILWWHG ZLWK D /RFNRXW IXQFWLRQ WKDW FDQ
EH HQDEOHG YLD SDUDPHWHU p�� /�2XWp� :LWK WKLV IXQF�
WLRQ� WKH WULS FRPPDQG LVVXHG E\ RQH RI WKH SURWHF�
WLRQ IXQFWLRQV �GLII� SURWHFWLRQ� LQWHUWULS� UHPRWH WULS��
GRHV QRW UHVHW ZKHQ WKH WULS GURSV RII RU DIWHU D GHOD\
WLPH� EXW LV VWRUHG SHUPDQHQWO\�

)DLOXUH RI WKH DX[LOLDU\ VXSSO\ YROWDJH DOVR OHDGV WR D
UHQHZDO RI WKH 75,3 FRPPDQG� 7KLV ORFNRXW VWDWH LV
VLJQDOHG DQG FDQ EH PDUVKDOOHG WR WKH /(' �LQGLFDWLRQ
p/RFNRXWp )QR� ������

,W FDQ EH UHVHW YLD WKH p5HVHW /('p NH\ RU YLD D EL�
QDU\ LQSXW SURJUDPPHG WR WKLV HIIHFW !5HV�/2� �)QR�
������ :KHWKHU WKLV IXQFWLRQ LV FDUULHG RXW YLD NH\SDG
DQG�RU ELQDU\ LQSXW FDQ EH VHW DV D SDUDPHWHU
p��/�2�5Hp�

7KH GLIIHUHQWLDO SURWHFWLRQ IXQFWLRQ PD\ EH VZLWFKHG
WR WKH VWDWHV pRQp� pRIIp RU p$/$50 RQO\p� GHSHQ�
GLQJ RQ SDUDPHWHUV DQG ELQDU\ LQSXWV�

)XUWKHUPRUH� WKH DFWXDO VWDWH RI WKH GLIIHUHQWLDO SUR�
WHFWLRQ LV DODUPHG �SDUDPHWHU p��',)�35p��

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH GLIIHUHQWLDO
SURWHFWLRQ� LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW DQG
RXWSXW IXQFWLRQV�
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��� 3LORW ZLUH PRQLWRULQJ �RSWLRQDO�� WUDQVIHU WULSSLQJ� LQWHUWULSSLQJ

����� 3LORW ZLUH PRQLWRULQJ

7KH SLORW ZLUH FRQQHFWLRQ LV DQ LQWHJUDO SDUW RI WKH
GLIIHUHQWLDO SURWHFWLRQ V\VWHP DQG WKH V\VWHP ZLOO RQO\
RSHUDWH SURSHUO\ LI LW LV LQ SHUIHFW FRQGLWLRQ� 3LORW ZLUH
IDLOXUH SUHYHQWV WKH IXQFWLRQDO UHOLDELOLW\ RI WKH SURWHF�
WLRQ� 8QGHUJURXQG SLORW ZLUHV ODLG RYHU JUHDW GLVWDQ�
FHV DUH MXVW DV SURQH WR PHFKDQLFDO IDLOXUH DV SRZHU
FDEOHV� )RU WKLV UHDVRQ� LW LV LPSRUWDQW WR PRQLWRU WKDW
WKH SLORW ZLUHV DUH KHDOWK\�

3LORW ZLUH PRQLWRULQJ LV ILWWHG RQ D VHSDUDWH S�F�E�
�SURFHVVRU�DLGHG SLORW ZLUH PRQLWRULQJ� WKDW DOVR FRQ�
WDLQV WKH WUDQVIHU WULSSLQJ DQG LQWHUWULSSLQJ IXQFWLRQV
�YHUVLRQ �6'���4��44444����444��

3LORW ZLUH PRQLWRULQJ FRQWDLQV D WUDQVPLWWHU DQG UHFHL�
YHU LQ HDFK RI WKH FRXSOHG GHYLFHV �)LJXUH ���� DQG
RSHUDWHV ZLWK DQ LPSXOVH FRGH PRGXODWHG RQWR DQ
LQMHFWHG ���� +] FXUUHQW� 7KH PRQLWRULQJ FRGH LV DO�
WHUQDWHO\ WUDQVPLWWHG IURP RQH GHYLFH DQG UHFHLYHG
E\ WKH RWKHU DQG YLFH YHUVD� ,Q RUGHU WR HQVXUH D GHIL�
QHG VWDUWXS RI WKLV KDQGVKDNH RSHUDWLRQ� RQH GHYLFH
LV VSHFLILHG DV WKH pPDVWHUp �KLJKHU�OHYHO�� WKH RWKHU
DV WKH pVODYHp �VXERUGLQDWH� �SDUDPHWHU
p��67$71p�� 7KH pPDVWHUp GHYLFH DOZD\V VWDUWV WKH
VLJQDO WUDIILF� WKH pVODYHp GHYLFH UHVSRQGV�

$ SLORW ZLUH IDXOW LV UHFRJQL]HG DW ERWK HQGV RI WKH
OLQH� ,Q WKH HYHQW RI SLORW ZLUH LQWHUUXSWLRQ� WKH GLIIH�
UHQWLDO SURWHFWLRQ QR ORQJHU WULSV DV WKH GLIIHUHQWLDO
FXUUHQW FDQ QR ORQJHU IORZ�

,Q WKH HYHQW RI D SLORW ZLUH VKRUW�FLUFXLW DQG WKURXJK
IDXOW FXUUHQW �H[WHUQDO IDXOW�� WULSSLQJ PD\ RFFXU� 7KLV
FDQ EH SUHYHQWHG E\ EORFNLQJ WKH GLIIHUHQWLDO SURWHF�
WLRQ RQFH D SLORW ZLUH IDXOW KDV EHHQ UHFRJQL]HG �VHWWD�
EOH� �SDUDPHWHU p��',)�%/p� p��7�3/7�p�

%HFDXVH SLORW ZLUH PRQLWRULQJ LV D VORZ IXQFWLRQ� LW
FDQQRW SUHYHQW WKH GLIIHUHQWLDO SURWHFWLRQ UHVSRQGLQJ
WR D WKURXJK IDXOW FXUUHQW ZKLFK RFFXUV DW WKH VDPH
WLPH DV D SLORW ZLUH VKRUW�FLUFXLW� KRZHYHU� WKLV LV UD�
WKHU XQOLNHO\ DV WKHUH LV QR FRQQHFWLRQ EHWZHHQ SLORW
ZLUH VKRUW�FLUFXLWV DQG H[WHUQDO OLQH VKRUW�FLUFXLWV�

7KH SLORW ZLUH PRQLWRULQJ IXQFWLRQ FDQ EH GLVDEOHG
�SDUDPHWHU p��3/�021p� RU H[WHUQDOO\ EORFNHG
�PDUVKDOOLQJ RI ELQDU\ LQSXW p!3:0�EOp �)QR�
������� 7KH DODUPVp3:0 RIIp �)QR� ����� RU p3:0
EONp �)QR� ����� DUH JHQHUDWHG�

,I SLORW ZLUH PRQLWRULQJ SLFNV XS� WKH DODUP p3:�IDLOp
�)QR� ����� LV JHQHUDWHG�

,I WKH SLORW ZLUH PRQLWRULQJ IXQFWLRQ LV QRW DYDLODEOH
�p��3/�021p RII�� WKH WUDQVIHU WULSSLQJ DQG UHPRWH
WULSSLQJ DUH DOVR GLVDEOHG�

'XULQJ D IDXOW� WKH SLORW ZLUH PRQLWRULQJ IXQFWLRQ LV
LGOH DV WKH OLQH�IUHTXHQF\ FRPSDULVRQ FXUUHQW WKHQ
KDV SULRULW\� ,W LV DOVR QRW SRVVLEOH WR PRQLWRU WKH SLORW
ZLUHV GXULQJ WUDQVPLVVLRQ RI D WUDQVIHU WULS VLJQDO �VHH
VHFWLRQ ������ DV RQO\ RQH SLORW ZLUH SDLU DQG RQH FDU�
ULHU IUHTXHQF\ DUH DYDLODEOH�
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)LJXUH ��� &RXSOLQJ RI SLORW ZLUH PRQLWRULQJ

����� ,QWHUWULS IXQFWLRQ

,Q WKH HYHQW RI VLQJOH�HQGHG LQIHHG� WKH OLQH LV RQO\
WULSSHG DW WKH LQIHHG HQG IROORZLQJ D VKRUW�FLUFXLW RQ
WKH OLQH� DV WKH ORFDO OLQH FXUUHQW PD\ EH XVHG DV DQ
DGGLWLRQDO FULWHULRQ IRU WULSSLQJ �VHH VHFWLRQ �������

,I LW LV GHVLUHG WR DOVR WULS WKH QRQ�LQIHHGLQJ HQG� WKH
LQWHUWULS IXQFWLRQ FDQ EH HQDEOHG �SDUDPHWHU p��
,17�75p�� 7KLV RSHUDWHV ZLWK D SXOVHG WRQH IUHTXHQF\
YLD WKH SLORW ZLUHV DQG LV WKHUHIRUH RQO\ DYDLODEOH LQ
GHYLFHV ZLWK WRQH IUHTXHQF\ JHQHUDWRU �DOVR XVHG IRU
SLORW ZLUH PRQLWRULQJ��

7KH LQWHUWULS VLJQDO FDQ EH SURORQJHG E\ VHWWLQJ
p��6�352/p� 7KH DODUP p,QW7USp �)QR� ����� LV JH�
QHUDWHG� 7KH SURORQJDWLRQ VKRXOG EH KLJKHU WKDQ WKH
RSHUDWLQJ WLPH RI WKH EUHDNHU DW WKH LQIHHG VLGH�

����� 7UDQVIHU WULS IXQFWLRQ

7KH �6'��� OLQH GLIIHUHQWLDO SURWHFWLRQ YHUVLRQ ZLWK
SLORW ZLUH PRQLWRULQJ DOVR KDV DQ LQWHJUDWHG WUDQVIHU
WULSSLQJ IXQFWLRQ� 7KLV FDQ EH LPSOHPHQWHG IRU VHQ�
GLQJ D WUDQVIHU WULS WR WKH RWKHU OLQH HQG YLD D VLJQDO
JHQHUDWHG RXWVLGH WKH �6'���� H�J� E\ D FLUFXLW�EUHD�
NHU IDLOXUH SURWHFWLRQ�

7KH FRPPDQG LV WKHQ IHG WR WKH GHYLFH YLD D ELQDU\
LQSXW �PDUVKDOOLQJp!7U�753p �)QR� ������� 7KLV FDQ
EH SURORQJHG ZKHQ LW LV WUDQVPLWWHG WR WKH RWKHU OLQH
HQG YLD WKH SLORW ZLUHV� VR WKDW HYHQ D YHU\ VKRUW FRQ�
WURO SXOVH LV UHOLDEO\ UHFHLYHG DW WKH RWKHU OLQH HQG �SD�
UDPHWHU p�� 6�352/p��

%\ PDUVKDOOLQJ WKH ELQDU\ LQSXW ZLWK WKH p!77�EONp
�)QR� ����� IXQFWLRQ� WKH WUDQVIHU WULS IXQFWLRQ FDQ EH
EORFNHG�
7KH WUDQVIHU WULS IXQFWLRQ JHQHUDWHV WKH IROORZLQJ
DODUPV�

- p77�EONGp �)QR� ����� � IXQFWLRQ EORFNHG
- p77�VHQGp �)QR� ����� � VLJQDO LV WUDQVPLWWHG

6LPLODUO\� WKH LQFRPLQJ VLJQDO FDQ EH GHOD\HG DQG�RU
SURORQJHG DW WKH UHFHLYLQJ OLQH HQG VR WKDW� HYHQ LQ
WKH FDVH RI D YHU\ VKRUW VLJQDO� WKH FLUFXLW�EUHDNHU FDQ
EH UHOLDEO\ VZLWFKHG�
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7KH IXQFWLRQ p7ULSSLQJ E\ WUDQVIHU WULSp ZLWK WKH SDUD�
PHWHUV p�� 75�5(&p �RII�RQ� p��75�'/<p �GHOD\
WLPH� LV SURYLGHG IRU WKLV SXUSRVH� 7KLV IXQFWLRQ FDQ
EH H[WHUQDOO\ EORFNHG �PDUVKDOOLQJ IXQFWLRQ
p!5H�EONp� )QR� ������

7UDQVIHU WULSSLQJ PXVW QRW EH FRQIXVHG ZLWK WKH LQWHU�
WULS IXQFWLRQ ZKLFK LV DQ LQWHJUDO SDUW RI WKH GLIIHUHQWLDO
SURWHFWLRQ IXQFWLRQ �VHH VHFWLRQ �������

2QO\ RQH SLORW ZLUH SDLU DQG RQH FDUULHU IUHTXHQF\
����� +]� DUH DYDLODEOH IRU SLORW ZLUH PRQLWRULQJ� LQWHU�
WULSSLQJ DQG WUDQVIHU WULSSLQJ� )RU WKLV UHDVRQ LW LV HV�
VHQWLDO WR GLIIHUHQWLDWH YLD LPSXOVH FRGH� ZKHWKHU D
SLORW ZLUH PRQLWRULQJ VLJQDO RU D WULS VLJQDO LV WR EH
WUDQVPLWWHG� 3LORW ZLUH PRQLWRULQJ LV KDOWHG GXULQJ

WUDQVPLVVLRQ RI D WULS VLJQDO �LQWHUWULSSLQJ RU WUDQVIHU
WULSSLQJ��

$W WKH UHFHLYLQJ HQG� QR GLVWLQFWLRQ LV PDGH EHWZHHQ
LQWHUWULS RU WUDQVIHU� DV WKH LPSXOVH FRGH LV WKH VDPH�
7KH UHDFWLRQ RI WKH GHYLFH LV DOVR WKH VDPH� WULSSLQJ
YLD UHFHLYLQJ VLJQDO�

7KH WUDQVIHU WULSSLQJ VKRXOG RQO\ EH XVHG LQ RQH GLUHF�
WLRQ� EHFDXVH LQ WKH FRLQFLGHQWDO HYHQW RI VLPXOWD�
QHRXV WUDQVPLVVLRQ LQ ERWK GLUHFWLRQV� RYHUODSSLQJ RI
WKH WZR VLJQDOV ZRXOG RFFXU� ,Q WKLV FDVH� WKH FRQGL�
WLRQV IRU WKH LPSXOVH FRGH ZRXOG QR ORQJHU EH IXOILO�
OHG� WKH UHFHLYHG VLJQDOV ZRXOG QRW LQLWLDOL]H D WULSSLQJ�

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH IXQFWLRQV
UHODWLQJ WR WKH SLORW ZLUH PRQLWRULQJ�
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��� (PHUJHQF\ RYHUFXUUHQW IXQFWLRQ

$Q HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ FDQ EH DFWLYD�
WHG p�� (�2�&p� LI WKH GLIIHUHQWLDO IXQFWLRQ LV LQDFWLYH�
WKDW PHDQV p'LI�DFW *p �)QR� ����� LV LQ D UDLVLQJ�JR�
LQJ VWDWH� 7KHUH DUH D IHZ UHDVRQV ZKLFK PD\ LQDFWL�
YDWH WKH GLIIHUHQWLDO SURWHFWLRQ� 2QH LV WR VZLWFK RII
WKH IXQFWLRQ p�� ',)�35 2))p RU EORFNLQJ WKH IXQF�
WLRQ YLD D ELQDU\ LQSXW p!'LI�EOp �)QR� ������ 2QH
FDXVH LV WKH GHWHFWLRQ RI D VSLOO FXUUHQW KLJKHU WKDQ
WKH VHWWLQJ LQ p�� ,�6S&p� 7KH DODUP LQGLFDWLQJ D VSLOO
FXUUHQW LV p%�'LI� 'p �)QR� ������ 7KLV RQO\ PD\ RFFXU
LI WKH VXSHUYLVLRQ LV QRW VHW WR LQILQLW\�
$QRWKHU UHDVRQ LV D SLORW ZLUH IDLOXUH� GHWHFWHG E\ WKH
UHOD\� 7KLV FDXVHV WKH DODUP p���� 3:�IDLOp �)QR�
����� DQG OHDGV WR D EORFNLQJ RI WKH GLIIHUHQWLDO IXQF�
WLRQ LI p�� ',)�%/p LV VHW WR 21� 7KHVH DODUP
p�� (�2�& )OW�30:p FDQ EH VHW DV RQH UHDVRQ IRU
DFWLYDWLQJ WKH HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ�

,I WKH UHOD\ LV LQ WKH HPHUJHQF\ RYHUFXUUHQW PRGH D
VLJQDO p(0(�DFWp �)QR� ����� LV JHQHUDWHG� 7KDW VL�
JQDO FDQ EH PDUVKDOOHG WR D FRQWDFW RU /(' LQGLFDWLRQ�

,I WKH IXQFWLRQ p�� (�2�&p LV VHW WR 2)) �IDFWRU\ VHW�
WLQJ� WKH HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ GRHVQnW
RSHUDWH�
7KH RYHUFXUUHQW IXQFWLRQ XVHV WKH VXPPDWHG FXUUHQW
,� �506�YDOXH� FDOFXODWHG E\ WKH UHOD\ EHKLQG WKH
VXPPDWLRQ WUDQVIRUPHU �VHH ILJXUH ����� ,W LV VHW WR D
SLFN�XS YDOXH p�� ,�!(0(p KLJKHU WKDQ WKH V\PHWULFDO
ORDG FXUUHQW� WR DYRLG D WULS GXULQJ QRUPDO RSHUDWLRQ� LI
WKH SLORW PRQLWRU LQGLFDWHV D IDLOXUH RU WKH GLIIHUHQWLDO
IXQFWLRQ EHFRPHV LQDFWLYH IRU DQRWKHU UHDVRQ� $ FXU�
UHQW ,�� KLJKHU WKDQ WKH SLFN�XS WKUHVKROG LV LQGLFDWHG
E\ D IDXOW HYHQW p(0(�IOWp �)QR� ������ $IWHU WKH GH�
OD\ WLPH VHW LQ p�� 7 ,�p DQ HPHUFHQF\ RYHUFXUUHQW
WULS LV JHQHUDWHG p(0(�7USp �)QR� ������ LI ,� UH�
PDLQV KLJKHU WKDQ WKH VHWWLQJ LQ p�� ,�!(0(p�
7KH WULSSLQJ WLPH FDQ EH GHOD\HG E\ WKH SDUDPHWHU
p�� 7 ,�p� 7KDW DOORZV GXULQJ DQ H[WHUQDO IDXOW RWKHU
GLIIHUHQWLDO SURWHFWLRQ UHOD\V WR FOHDU WKH IDXOW� EHIRUH
WKH UHOD\V LQ WKH o(PHUJHQF\ RYHUFXUUHQW PRGHp WULS
WKH EUHDNHUV RI WKHUH OLQH�

'LIIHUHQWLDO

IXQFWLRQ

&DOFXODWHG

506�YDOXH
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��� $GGLWLRQDO IXQFWLRQV

7KH �6'��� KDV WKH IROORZLQJ DGGLWLRQDO IXQFWLRQV

- 3URFHVVLQJ RI HYHQWV�

- 'LVWXUEDQFH UHFRUGLQJ�

- 0HDVXUHPHQW RI RSHUDWLRQDO YDOXHV�

- 0RQLWRULQJ IXQFWLRQV�

����� 3URFHVVLQJ RI HYHQWV

$IWHU D IDXOW LQ WKH SRZHU V\VWHP� LQIRUPDWLRQ UHJDU�
GLQJ WKH UHDFWLRQ RI WKH SURWHFWLRQ DQG WKH PHDVXUHG
VLJQDOV LV UHTXLUHG IRU D FORVH DQDO\VLV RI WKH QDWXUH RI
WKH V\VWHP IDXOW� )RU WKLV SXUSRVH� WKH GHYLFH FDQ SUR�
FHVV WKH HYHQWV LQ WKUHH GLVWLQFW PDQQHUV�

������� 'LVSOD\ DQG ELQDU\ RXWSXWV �VLJQDO UHOD\�

,PSRUWDQW HYHQWV DQG VWDWHV DUH VKRZQ YLD RSWLFDO
GLVSOD\V �/('� RQ WKH IURQW SDQHO� 2YHU DQG DERYH
WKLV� WKH GHYLFH FRQWDLQV VLJQDO UHOD\V IRU LQGLFDWLRQ�
6LJQDO UHOD\V� WULS UHOD\V DQG GLVSOD\V FDQ EH PDUVKDO�
OHG� L�H� WKH IDFWRU\ VHWWLQJV FDQ EH FKDQJHG� ,Q VHF�
WLRQ ��� WKH IDFWRU\ SUH�VHWWLQJV DQG PDUVKDOOLQJ RS�
WLRQV DUH GLVFXVVHG� 6LJQDO UHOD\ 65� KDV D IL[HG
PDUVKDOOLQJ p3URWHFWLRQ UHDG\p�

7KH VLJQDO UHOD\V DUH QRW PHPRUL]HG DQG DUH UHVHW
RQFH WKH LQLWLDWLQJ FRQGLWLRQ GURSV RII� 7KH /('V FDQ
EH RSHUDWHG LQ WKH PHPRUL]HG RU QRQ�PHPRUL]HG
VWDWH �VHWWDEOH��

7KH GLVSOD\ PHPRULHV FDQ EH UHVHW

- ORFDOO\� E\ SUHVVLQJ WKH UHVHW SXVKEXWWRQ RQ WKH
GHYLFH �NH\ p1p��

- UHPRWHO\ YLD D ELQDU\ LQSXW IRU UHPRWH UHVHWWLQJ�

- YLD WKH RSHUDWRU LQWHUIDFH� ZLWK WKH 3& SURKUDP
',*6,

- DXWRPDWLFDOO\ DW WKH EHJLQQLQJ RI HDFK QHZ IDXOW
GHWHFWLRQ�

6RPH GLVSOD\V DQG UHOD\V VLJQDO VWDWHV� WKHVH VKRXOG
QRW EH VWRUHG� 7KH\ FDQ DOVR QRW EH UHVHW XQWLO WKH
FULWHULRQ WR EH VLJQDOHG KDV EHHQ FDQFHOHG� 7KLV SDUWL�

FXODUO\ DSSOLHV WR IDLOXUH LQGLFDWLRQV VXFK DV p)DLOXUH �
SLORW ZLUH PRQLWRULQJp HWF�

$ JUHHQ /(' LQGLFDWHV WKH KHDOWK\ VWDWH �p2SHUD�
WLRQp�� ,W FDQQRW EH UHVHW DQG OLJKWV XS ZKHQ WKH PL�
FURSURFHVVRU LV IXOO\ IXQFWLRQDO DQG QR GHYLFH IDXOWV
KDYH EHHQ VLJQDOHG� ,W H[WLQJXLVKHV ZKHQ WKH VHOI�
FKHFNLQJ IXQFWLRQ RI WKH PLFURSURFHVVRU UHFRJQL]HV D
IDXOW RU QR DX[LOLDU\ VXSSO\ YROWDJH LV DYDLODEOH�

,I WKH DX[LOLDU\ VXSSO\ YROWDJH LV DYDLODEOH EXW WKHUH LV
DQ LQWHUQDO GHYLFH IDXOW� WKH UHG /(' OLJKWV XS
�p)DXOWp�� WKH GHYLFH LV EORFNHG�

������� ,QIRUPDWLRQ YLD GLVSOD\ SDQHO RU 3&

(YHQWV DQG VWDWHV DUH LQGLFDWHG LQ WKH GLVSOD\ SDQHO
RQ WKH IURQW RI WKH GHYLFH� 7KH LQIRUPDWLRQ FDQ DOVR
EH WUDQVPLWWHG WR� H�J� D 3&� FRQQHFWHG WR WKH RSHUD�
WRU LQWHUIDFH� 7KH LQWHUIDFH DOVR SHUPLWV WUDQVPLVVLRQ
RI GDWD YLD D PRGHP FRQQHFWLRQ�

,Q D UHVW VWDWH� L�H� DV ORQJ DV WKHUH DUH QR V\VWHP
IDXOWV� WKH GLVSOD\ SDQHO VKRZV WKH RSHUDWLRQDO PHD�
VXUHG YDOXHV RI WKH FXUUHQWV ,� DQG ,'LII �,'�� ,Q WKH
HYHQW RI D V\VWHP IDXOW� LQIRUPDWLRQ RQ WKH IDXOW ZLOO
EH GLVSOD\HG LQVWHDG� 7KH ILUVW GLVSOD\ OLQH FRQWDLQV
VWDUWLQJ LQGLFDWLRQV DQG WKH VHFRQG OLQH VKRZV WULS
LQGLFDWLRQV RI WKH GLIIHUHQWLDO SURWHFWLRQ� $V VRRQ DV
WKHVH IDXOW HYHQWV DUH DFNQRZOHGJHG� WKH UHVW VWDWH
LQIRUPDWLRQ LV GLVSOD\HG DJDLQ� $FNQRZOHGJHPHQW LV
LGHQWLFDO WR UHVHWWLQJ WKH PHPRUL]HG /(' GLVSOD\V DV
GHVFULEHG LQ VHFWLRQ ��������

7KH GHYLFH DOVR KDV VHYHUDO HYHQW EXIIHUV� H�J� IRU
RSHUDWLRQDO HYHQWV��VHH VHFWLRQ ����� ,I WKH DX[LOLDU\
VXSSO\ YROWDJH IDLOV� WKH HYHQW EXIIHUV DUH FOHDUHG�

7KH RSHUDWLRQDO HYHQWV� DQG DOO DYDLODEOH RSHUDWLRQDO
PHDVXUHG YDOXHV� FDQ EH WUDQVIHUUHG WR WKH GLVSOD\
SDQHO DW DQ\ WLPH YLD WKH RSHUDWRU NH\SDG RU WUDQVIHU�
UHG WR WKH 3& YLD WKH RSHUDWRU LQWHUIDFH�

$IWHU D V\VWHP IDXOW� IRU H[DPSOH� LPSRUWDQW LQIRUPD�
WLRQ RQ LWV FKDUDFWHULVWLF FDQ EH UHDG RXW� VXFK DV VWDU�
WLQJ DQG WULSSLQJ� 7KH VWDUW RI WKH IDXOW LV WDJJHG ZLWK
WKH UHDO WLPH RI WKH LQWHUQDO V\VWHP FORFN� 7KH FRXUVH
RI WKH IDXOW LV LQGLFDWHG ZLWK UHODWLYH WLPH� ZKLFK LV
UHIHUHQFHG WR WKH LQVWDQW RI IDXOW GHWHFWLRQ� DOORZLQJ
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WKH GXUDWLRQ XS WR WULSSLQJ DQG UHVHWWLQJ RI WKH WULS
FRPPDQG WR EH UHFRJQL]HG� 7KH UHVROXWLRQ RI WKH UHDO
WLPH LV � PV�

8VLQJ WKH 3& DQG WKH SURWHFWLRQ GDWD SURFHVVLQJ SUR�
JUDP ',*6,9� HYHQWV FDQ DOVR EH UHDG RXW� WKXV RIIH�
ULQJ FRQYHQLHQW VFUHHQ YLVXDOL]DWLRQ DQG PHQX�DVVL�
VWHG RSHUDWLRQ� 7KH GDWD FDQ EH HLWKHU SULQWHG RXW RU
VWRUHG LQ D ILOH�

7KH SURWHFWLRQ GHYLFH VWRUHV WKH HYHQWV RI PD[LPXP
WKH SUHYLRXV HLJKW V\VWHP IDXOWV� LQ WKH HYHQW RI D
QLQWK IDXOW� WKH ROGHVW HYHQW LQ WKH IDXOW PHPRU\ LV
GHOHWHG DQG RYHUZULWWHQ�

$ V\VWHP IDXOW VWDUWV ZLWK WKH SURWHFWLRQ IXQFWLRQ
IDXOW SLFN�XS � DQG HQGV ZLWK WKH IDXOW GHWHFWRU UHVHW
RI WKH ODVW IDXOW� $ V\VWHP IDXOW FDQ DOVR FRPSULVH
PRUH WKDQ RQH LQFLGHQW �IURP IDXOW GHWHFWLRQ SLFN�XS
WR IDXOW GHWHFWLRQ GURS�RII��

����� 'LVWXUEDQFH UHFRUGLQJ

7KH LQVWDQWDQHRXV YDOXHV RI PHDVXUHG RU FDOFXODWHG
VLJQDOV

L�� L'LII� L6WDE

DUH VDPSOHG DW DQ LQWHUYDO RI ���� PV �DW �� +]� RU
���� PV �DW �� +]� DQG VWRUHG LQ D F\FOLF EXIIHU� ,Q WKH
HYHQW RI D IDXOW� WKH GDWD LV VWRUHG IRU D VHWWDEOH SH�
ULRG� EXW PD[LPDOO\ � VHFRQGV� 8S WR � IDXOW UHFRUGV
FDQ EH VWRUHG� 7KH IDXOW UHFRUG PHPRU\ LV DXWRPDWL�
FDOO\ XSGDWHG LQ WKH HYHQW RI D QHZ LQFLGHQW� VR WKDW
DFNQRZOHGJHPHQW LV QRW QHFHVVDU\� ,I WKH DX[LOLDU\
VXSSO\ YROWDJH IDLOV� WKH IDXOW UHFRUG PHPRU\ LV FOHD�
UHG�

'DWD FDQ EH UHDG IURP D 3& YLD WKH RSHUDWRU LQWHUIDFH
DQG SURFHVVHG XVLQJ WKH SURWHFWLRQ GDWD SURFHVVLQJ
SURJUDP ',*6,9� *UDSKLFDO UHSUHVHQWDWLRQ RI WKH FXU�
UHQWV LV SRVVLEOH� ,Q DGGLWLRQ� VLJQDOV DUH ORJJHG DV
ELQDU\ PDUNHUV �WDJV�� H�J� pVWDUWLQJp DQG pWULSSLQJp�

����� 0HDVXUHPHQW RI RSHUDWLRQDO YDOXHV

7KH U�P�V� YDOXHV RI WKH FXUUHQWV ,�� ,�� ,'� ,5 DUH SHU�
PDQHQWO\ DYDLODEOH DQG PD\ EH UHWULHYHG DV ORQJ DV
WKHUH LV QR WULS SHQGLQJ�

,� � /RFDO FXUUHQW �PHDVXUHG�

,� � &DOFXODWHG UHPRWH FXUUHQW

,' � 'LII� FXUUHQW �FDOFXODWHG�

,5 � 5HVWUDLQW � 6WDELOL]DWLRQ FXUUHQW �FDOFXODWHG�

����� 6WDWH LQWHUURJDWLRQ

�6'��� DOORZV WKH LQWHUURJDWLRQ RI WKH VZLWFKLQJ VWD�
WHV RI DOO ELQDU\ LQSXWV DQG RXWSXWV� 7KH VWDUW RI WKH
LQWHUURJDWLRQ LV LQLWLDWHG IURP WKH RSHUDWRU NH\SDG RU
YLD WKH RSHUDWRU LQWHUIDFH�

)ROORZLQJ WKH VWDUW RI WKH VWDWH LQWHUURJDWLRQ� WKH FXU�
UHQW VZLWFKLQJ VWDWHV RI DOO ELQDU\ LQSXWV� DOO VLJQDO DQG
FRPPDQG UHOD\V DQG DOO /('V FDQ GLVSOD\HG FRQVHFX�
WLYHO\�

����� 0RQLWRULQJ IXQFWLRQV

�6'��� LV HTXLSSHG ZLWK FRPSUHKHQVLYH PRQLWRULQJ
IXQFWLRQV ZKLFK FRYHU GHYLFH KDUGZDUH DV ZHOO DV
VRIWZDUH�

������� +DUGZDUH PRQLWRULQJ

7KH GHYLFH LV PRQLWRUHG IURP PHDVXUHPHQW LQSXWV
WKURXJK WR WKH FRPPDQG UHOD\V� 0RQLWRULQJ FLUFXLWV
DQG SURFHVVRU FKHFN WKH KDUGZDUH IRU IDXOWV DQG QRQ�
SHUPLVVLEOH FRQGLWLRQV� 7KHVH LQFOXGH WKH IROORZLQJ

- $X[LOLDU\ DQG UHIHUHQFH YROWDJHV�

3RZHU IDLOXUH RU GLVFRQQHFWLRQ RI WKH VXSSO\ YRO�
WDJH VKXWV GRZQ WKH GHYLFH� DQ LQGLFDWLRQ PD\ EH
LVVXHG E\ PHDQV RI WKH LGOH VWDWH RI D VXLWDEO\
PDUVKDOOHG UHOD\� 6KRUW�WLPH LQWHUUXSWLRQV ���� PV�
RI WKH DX[LOLDU\ VXSSO\ YROWDJH GR QRW LQIOXHQFH WKH
RSHUDWLRQ RI WKH GHYLFH �IRU QRPLQDO DX[LOLDU\ VXS�
SO\ YROWDJH � ��� 9��
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0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

- &RPPDQG UHOD\ FLUFXLWV

7KH FRPPDQG UHOD\V IRU RSHUDWLRQ RI WKH WULS DQG
DQG FORVH FRLOV RI WKH FLUFXLW�EUHDNHU DUH VZLWFKHG
ZLWK WZR FRPPDQG FKDQQHOV DQG DQ DGGLWLRQDO
UHOHDVH FKDQQHO� $V ORQJ DV WKHUH LV QR VWDUW SHQ�
GLQJ� WKH SURFHVVRU F\FOLFDOO\ FKHFNV WKDW HDFK
FKDQQHO LV IXQFWLRQLQJ FRUUHFWO\ E\ VZLWFKLQJ HDFK
RQH LQGLYLGXDOO\ DQG FKHFNLQJ LWV UHVSRQVH� ,Q WKH
HYHQW WKDW WKH FKHFN UHYHDOV D IDXOW LQ D FKDQQHO RU
D IDXOW LQ WKH FRPPDQG UHOD\ FRLO� WKH FRPPDQG
RXWSXW LV LPPHGLDWHO\ EORFNHG DQG DQ DODUP LV�
VXHG�

- 0HPRU\ FKLSV

'XULQJ GHYLFH VWDUWXS �L�H� DIWHU WKH DX[LOLDU\ VXS�
SO\ YROWDJH KDV EHHQ DSSOLHG� D GDWD SDWWHUQ LV
ZULWWHQ LQWR WKH ZRUNLQJ PHPRU\ �5$0� UHDG RXW
DJDLQ DQG FRPSDUHG�

7KH UHPDLQLQJ PHPRU\ FKLSV DUH FKHFNHG SHULRGL�
FDOO\ IRU IDXOWV E\

� JHQHUDWLQJ D FKHFN VXP IRU WKH SURJUDP PH�
PRU\ �(3520� DQG FRPSDULQJ ZLWK WKH VWRUHG
FKHFN VXP�

� JHQHUDWLQJ D FKHFN VXP IRU WKH SDUDPHWHU PH�
PRU\ �((3520� DQG FRPSDULQJ ZLWK WKH QHZO\
GHWHUPLQHG FKHFN VXP JHQHUDWHG ZLWK HDFK
SDUDPHWHUL]DWLRQ SURFHVV�

������� 6RIWZDUH PRQLWRULQJ

)RU FRQWLQXRXV PRQLWRULQJ RI WKH VHTXHQFH RI SUR�
JUDP H[HFXWLRQ� D WLPH PRQLWRU �ZDWFKGRJ� LV SURYL�
GHG� ,I WKH SURFHVVRU IDLOV� RU WKH SURJUDP VHTXHQFH
LV GLVUXSWHG� WKH ZDWFKGRJ WLPHU H[SLUHV DQG UHVHWV
WKH SURFHVVRU� )XUWKHU LQWHUQDO SODXVLELOLW\ FKHFNV GX�
ULQJ WKH SURJUDP H[HFXWLRQ HQVXUH WKDW DQ\ IDXOWV DUH
GHWHFWHG� WKXV LQLWLDWLQJ D UHVHW DQG UHVWDUW RI WKH SUR�
FHVVRU�

,Q WKH HYHQW WKDW D IDXOW LV QRW HOLPLQDWHG E\ WKH UH�
VWDUW� DQRWKHU UHVWDUW LV DWWHPSWHG� $IWHU WKUHH XQVXF�
FHVVIXO UHVWDUWV� WKH SURWHFWLRQ VKXWV GRZQ DXWRQR�
PRXVO\ DQG WKH UHG p)DXOWp /(' OLJKWV XS� 7KH GHYLFH
UHDG\ UHOD\ �LI PDUVKDOOHG� GURSV RII DQG VLJQDOV p'H�
YLFH IDLOHGp ZLWK LWV QRUPDOO\ FORVHG FRQWDFW�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

3UHSDUDWLRQ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 2FWREHU ����

� 3UHSDUDWLRQ ,QVWUXFWLRQV

:DUQLQJ
,Q RUGHU WR HQVXUH WKH WURXEOH�IUHH DQG VDIH RSHUDWLRQ RI WKLV GHYLFH� LW PXVW EH SURSHUO\ WUDQVSRU�
WHG DQG FRUUHFWO\ VWRUHG� DVVHPEOHG� RSHUDWHG DQG PDLQWDLQHG LQ FRPSOLDQFH ZLWK WKH ZDUQLQJV
DQG LQVWUXFWLRQV LQ WKH V\VWHP PDQXDO�

3OHDVH QRWH LQ SDUWLFXODU WKH *HQHUDO ,QVWDOODWLRQ DQG 6DIHW\ 5HJXODWLRQV IRU :RUNLQJ RQ (OHFWULFDO
3RZHU ,QVWDOODWLRQV �H�J� ',1 9'(�� 1RQFRPSOLDQFH PD\ FDXVH GHDWK� SHUVRQDO LQMXU\ RU FRQVLGH�
UDEOH PDWHULDO GDPDJH�

��� 3DFNLQJ DQG XQSDFNLQJ WKH GHYLFH

7KH GHYLFHV DUH IDFWRU\�SDFNHG WR FRPSO\ ZLWK WKH
UHTXLUHPHQWV VHW RXW LQ ,(& ���������

7KH GHYLFH LV WR EH XQSDFNHG ZLWK GXH FDUH� XVLQJ
VXLWDEOH WRROV DQG ZLWKRXW HPSOR\LQJ XQQHFHVVDU\
IRUFH� &DUU\ RXW DQ LPPHGLDWH YLVXDO FKHFN RI WKH GH�
YLFHV WR HQVXUH WKDW WKHUH LV QR SK\VLFDO GDPDJH�

7KH WUDQVSRUW SDFNDJLQJ FDQ EH XVHG DJDLQ LI WKH GH�
YLFH KDV WR EH WUDQVSRUWHG DJDLQ� 7KH VWRUDJH SDFND�
JLQJ RI WKH LQGLYLGXDO GHYLFHV LV QRW VXLWHG IRU WUDQV�
SRUW�

,I XVLQJ DQ\ RWKHU SDFNDJLQJ� LW PXVW EH HQVXUHG WKDW
WKLV FRPSOLHV ZLWK WKH VKRFN VWUHVV UHTXLUHPHQWV DV
VHW RXW LQ ,(& ���������� &ODVV � DQG ,(& ����������
&ODVV ��

%HIRUH FRQQHFWLQJ WKH GHYLFH WR WKH SRZHU VXSSO\ IRU
WKH ILUVW WLPH� LW VKRXOG EH OHIW WR VWDQG LQ WKH RSHUD�
WLQJ DUHD IRU DW OHDVW WZR KRXUV LQ RUGHU WR DOORZ WKH
WHPSHUDWXUH WR DGMXVW DQG WR SUHYHQW KXPLGLW\ DQG
PRLVWXUH FRQGHQVDWLRQ�
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3UHSDUDWLRQ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� 3UHSDULQJ IRU RSHUDWLRQ

3OHDVH REVHUYH WKH RSHUDWLRQ UHTXLUHPHQWV DV VHW RXW
LQ 9'( ����� ���� DQG 9'( ���� 3DUW �������

&DXWLRQ
7KH PRGXOHV RI GLJLWDO SURWHFWLRQ HTXLS�
PHQW FRQWDLQ &026 FLUFXLWV� 1HYHU UH�
PRYH RU SOXJ LQ LQGLYLGXDO PRGXOHV
ZKHQ OLYH� $OZD\V KDQGOH PRGXOHV LQ
VXFK D PDQQHU WKDW WKHUH LV QR ULVN RI
GDPDJH DV D UHVXOW RI VWDWLF GLVFKDUJHV�
$OZD\V REVHUYH WKH (6' UHJXODWLRQV
�IRU (OHFWURVWDWLF 6HQVLWLYH'HYLFHV�
ZKHQ KDQGOLQJ LQGLYLGXDO PRGXOHV�

7KHUH LV QR ULVN ZKHQ WKH GHYLFHV DUH DOUHDG\ LQVWDO�
OHG�

����� $VVHPEO\ DQG FRQQHFWLRQ

������� 0RGHOV �6'���4�4%444 DQG �4'444 IRU
SDQHO VXUIDFH PRXQWLQJ

- 6HFXUH WKH GHYLFH WR WKH FRQWURO SDQHO ZLWK �
VFUHZV� ,Q WKH FDVH RI PRGHO �4%444� HQVXUH WKDW
LW KDV VXIILFLHQW VSDFLQJ WR WKH DGMDFHQW GHYLFHV�
)RU GLPHQVLRQHG GUDZLQJ� VHH )LJXUH ���
�RQ SDJH � � ���

- $IIL[ VWXUG\� ORZ�UHVLVWDQFH DQG ORZ�LQGXFWDQFH
V\VWHP HDUWKLQJ WR WKH ERWWRP HDUWKLQJ VXUIDFH
ZLWK DW OHDVW RQH 0� VFUHZ� (DUWKLQJ VWULSV WR
',1 ����� )RUP $� H�J� RUGHU QR� ����� IURP WKH
FRPSDQ\ 'UXVHLGW LQ 5HPVFKHLG� *HUPDQ\ DUH
VXLWHG IRU WKLV SXUSRVH�

- :KHQ HVWDEOLVKLQJ WKH FRQQHFWLRQV YLD WKH VFUHZ
WHUPLQDOV� REVHUYH WKH GHVLJQDWLRQ RI WKH LQGLYL�
GXDO FRQQHFWLRQV� WKH SHUPLVVLEOH FURVV�VHFWLRQV
DQG VWXG WRUTXHV �VHH VHFWLRQ ����� 2QO\ XVH FRS�
SHU ZLUHV�

- 7KH VKLHOG RI WKH VHULDO 56��� LQWHUIDFH PXVW EH
HDUWKHG�

������� 0RGHO �6'���4�4(444 IRU SDQHO IOXVK
PRXQWLQJ RU FXELFOH PRXQWLQJ

- 3XVK WKH WRS DQG ERWWRP FRYHUV RI WKH IURQW FRYHU
EDFN WR JDLQ DFFHVV WR IRXU VORWV ORFDWHG LQ WKH
EUDFNHW�

- 3XVK WKH GHYLFH LQWR WKH FRQWURO SDQHO FXWRXW RU
FDELQHW IUDPH DQG VHFXUH ZLWK WKH IRXU IDVWHQLQJ
VFUHZV� )RU GLPHQVLRQHG GUDZLQJ� VHH )LJXUH ���
�RQ SDJH � � ���

- $IIL[ VWXUG\� ORZ�UHVLVWDQFH DQG ORZ�LQGXFWDQFH
V\VWHP HDUWKLQJ WR WKH UHDU HDUWKLQJ VXUIDFH ZLWK
RQH RI WKH WZR 0� VFUHZV� (DUWKLQJ VWULSV WR
',1����� )RUP $� H�J� RUGHU QR� ����� IURP WKH
FRPSDQ\ 'UXVHLGW LQ 5HPVFKHLG� *HUPDQ\ DUH
VXLWHG IRU WKLV SXUSRVH�

- (VWDEOLVK FRQQHFWLRQV XVLQJ WKH SOXJ�LQ RU VFUHZ
WHUPLQDOV RI WKH FRQQHFWRU PRGXOH RQ WKH KRXVLQJ�
$OZD\V REVHUYH WKH GHVLJQDWLRQ RI WKH LQGLYLGXDO
FRQQHFWLRQV� WKH SHUPLVVLEOH FURVV�VHFWLRQV DQG
VWXG WRUTXHV �VHH VHFWLRQ����� 2QO\ XVH FRSSHU
ZLUHV� :KHUH SRVVLEOH� VFUHZ WHUPLQDOV VKRXOG EH
XVHG� WKH SOXJ�LQ WHUPLQDOV UHTXLUH VSHFLDO WRROV
DQG FDQ RQO\ EH XVHG IRU WKH V\VWHP ZLULQJ LI D
UHOLDEOH VWUDLQ UHOLHI LV LQVWDOOHG�

- 7KH VKLHOG RI WKH VHULDO 56��� LQWHUIDFH PXVW EH
HDUWKHG �LI XVHG��

����� &KHFNLQJ WKH VSHFLILHG UDWLQJV

,W PXVW EH FKHFNHG WKDW WKH VSHFLILHG UDWLQJV RI WKH
GHYLFH PDWFK WKH V\VWHP GDWD� 7KLV SDUWLFXODUO\ DS�
SOLHV WR WKH QRPLQDO DX[LOLDU\ VXSSO\ YROWDJH DQG WKH
QRPLQDO FXUUHQWV RI VXPPDWLRQ WUDQVIRUPHU
�$0�����
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 2FWREHU ����

������� $X[LOLDU\ VXSSO\

7KH DX[LOLDU\ VXSSO\ YROWDJH KDV WKUHH LQSXW YROWDJH
UDQJHV �VHH VHFWLRQ ��� DQG FKDSWHU ��� ,I� LQ H[FHSWLR�
QDO FDVHV� WKH UDWHG GHYLFH VXSSO\ PXVW EH FKDQJHG
WR PDWFK WKH VWDWLRQ UHTXLUHPHQWV� LW PXVW EH QRWHG
WKDW WKH PRGHOV IRU ���������� 9� DQG ������� 9� DUH
LQWHUFKDQJHDEOH E\ PHDQV RI DGMXVWPHQW ZLWK SOXJJD�
EOH OLQNV� 7KH DOORFDWLRQ RI WKHVH SOXJJDEOH OLQNV WR WKH
QRPLQDO YROWDJH UDQJHV� DV ZHOO DV WKHLU SK\VLFDO DU�
UDQJHPHQW RQ WKH S�F�E�� LV VKRZQ LQ )LJXUH ���� 7KH
��������9 PRGHO LV DOVR VXLWHG IRU WKH VXSSO\ RI ��� 9
D�F� YROWDJH� 2Q GHOLYHU\ RI WKH GHYLFH DOO WKH SOXJJD�
EOH OLQNV DUH FRUUHFWO\ VHW LQ DFFRUGDQFH ZLWK WKH VSH�
FLILFDWLRQV RQ WKH UDWLQJ SODWH DQG GR QRW QHHG WR EH
FKDQJHG�

������� &RQWURO YROWDJH IRU ELQDU\ LQSXW

2Q GHOLYHU\� WKH ELQDU\ LQSXWV DUH VHW VR WKDW WKH '&�
YROWDJHV LQ WKH HQWLUH RSHUDWLQJ UDQJH RI �� 9 WR ��� 9
FDQ EH XVHG WR FRQWURO WKH ELQDU\ LQSXWV� ,Q WKH FDVH
RI ODUJH VWDWLRQ FRQWURO YROWDJHV ����� 9��� LW PD\ EH
VHQVLEOH WR LQFUHDVH WKH SLFN�XS WKUHVKROG RI WKH EL�
QDU\ LQSXWV� WR DOORZ IRU DQ LQFUHDVHG VWDWLF PDUJLQ
DJDLQVW LQWHUIHUHQFH VLJQDOV� 7KLV SUHYHQWV WKH SRVVL�
ELOLW\ RI DQ HUURQHRXV UHVSRQVH DV D UHVXOW RI DQ\ H[L�
VWLQJ LQWHUIHUHQFH YROWDJHV VXFK DV� H�J� HDUWK IDXOW
PRQLWRULQJ HTXLSPHQW ZRUNLQJ LQ SDUDOOHO�

,Q RUGHU WR HTXLS D ELQDU\ LQSXW ZLWK DQ LQFUHDVHG
RSHUDWLQJ SRLQW RI DSSUR[� �� 9� WKH UHVSHFWLYH SOXJJD�

EOH OLQNV PXVW EH FKDQJHG� 7KH DOORFDWLRQ RI WKHVH
SOXJJDEOH OLQNV WR WKH ELQDU\ LQSXWV DQG WKHLU SK\VLFDO
DUUDQJHPHQW LV VKRZQ LQ )LJXUH ����

- 3XVK WKH WRS DQG ERWWRP FRYHUV RI WKH IURQW KRRG
EDFN� XQGHUQHDWK HDFK FRYHU� \RX ZLOO KDYH DFFHVV
WR D FHQWUDO VFUHZ� /RRVHQ ERWK VFUHZV�

- 3XOO WKH PRGXOH RXW E\ WKH IURQW FRYHU DQG SODFH LW
RQ D VXUIDFH VXLWDEOH IRU HOHFWURVWDWLF VHQVLWLYH GH�
YLFHV �(6'��

- 6HFXUH WKH GHYLFH WR WKH FRQWURO SDQHO ZLWK �
VFUHZV� )RU GLPHQVLRQHG GUDZLQJ� VHH )LJXUH ����

&DXWLRQ
(OHFWURVWDWLF GLVFKDUJHV YLD WKH WHUPL�
QDOV RI WKH PRGXOH� S�F�E�V DQG SOXJJD�
EOH OLQNV PXVW EH DYRLGHG E\ ILUVW PD�
NLQJ SK\VLFDO FRQWDFW ZLWK HDUWKHG PHWDO
SDUWV�

- &KHFN SOXJJDEOH OLQNV LQ DFFRUGDQFH ZLWK )LJXUHV
��� DQG ����

- ,QVHUW PRGXOH LQ WKH KRXVLQJ�

- 6HFXUH WKH PRGXOH LQ WKH KRXVLQJ E\ WLJKWHQLQJ
ERWK VFUHZV�

- 5HSODFH FRYHUV�
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)LJXUH ��� &KHFN VHW QRPLQDO YROWDJH RI WKH LQWHJUDWHG SRZHU VXSSO\
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 2FWREHU ����

%LQDU\ LQSXWV �

%LQDU\ LQSXWV �

%LQDU\ LQSXWV �

1RPLQDO YROWDJHV �������� 9�� 7KH SOXJJDEOH OLQNV ;� � ;� PXVW EH LQVHUWHG� �2SHUDWLQJ SRLQW DSSUR[� �� 9��

1RPLQDO YROWDJHV ��������������� 9�� 7KH SOXJJDEOH OLQNV ;� � ;� FDQ EH LQVHUWHG� �2SHUDWLQJ SRLQW DSSUR[� �� 9�� ZLWK   �� � DQG �

;�

;�

;�

)LJXUH ��� &KHFN RI VHOHFWHG FRQWURO YROWDJHV RI ELQDU\ LQSXWV � WR � RQ WKH S�F�E�
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3UHSDUDWLRQ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

����� &KHFNLQJ WKH FRQQHFWLRQV

:DUQLQJ
6RPH RI WKH IROORZLQJ FKHFN VWHSV LQ�
YROYH H[SRVXUH WR GDQJHURXV YROWDJHV�
$OO FKHFNV PXVW WKHUHIRUH EH FDUULHG RXW
E\ FRPSHWHQW SHUVRQV LQ DFFRUGDQFH
ZLWK WKH UHOHYDQW VDIHW\ UHTXLUHPHQWV
DQG SUHFDXWLRQV�

%HIRUH FRQQHFWLQJ WKH GHYLFH WR WKH SRZHU VXSSO\ IRU
WKH ILUVW WLPH� LW VKRXOG EH OHIW WR VWDQG LQ WKH RSHUD�
WLQJ DUHD IRU DW OHDVW WZR KRXUV LQ RUGHU WR DOORZ WKH
WHPSHUDWXUH WR DGMXVW DQG WR SUHYHQW KXPLGLW\ DQG
PRLVWXUH FRQGHQVDWLRQ�

- 7KH FLUFXLW�EUHDNHU RI WKH '&�YROWDJH VXSSO\ PXVW
EH VZLWFKHG RII�

- 7KH &7�FRQQHFWLRQ PXVW EH FKHFNHG LQ DFFRU�
GDQFH ZLWK WKH SODQW DQG FRQQHFWLRQ GLDJUDP�

� ,V WKH FXUUHQW WUDQVIRUPHU FRUUHFWO\ HDUWKHG"

� &RUUHFW SKDVH DOORFDWLRQ RI WKH FXUUHQW WUDQVIRU�
PHU"

� 8QLIRUP SRODULW\ RI WKH FXUUHQW WUDQVIRUPHU WHU�
PLQDWLRQV"

- /RRS WKH '&�DPS�PHWHU LQWR WKH DX[LOLDU\ VXSSO\
YROWDJH VXSSO\ OLQH� UDQJH DSSUR[� ��� WR � $�

- 6ZLWFK RQ PFE IRU EDWWHU\ YROWDJH �VXSSO\ SURWHF�
WLRQ�� 7KH SRZHU FRQVXPSWLRQ PXVW FRUUHVSRQG
�DIWHU D VKRUW SRLQWHU VZLQJ GXH WR WKH FKDUJLQJ
FXUUHQW UXVK RI WKH VWRUDJH FDSDFLWRUV� WR WKH QR�
PLQDO QR�ORDG SRZHU FRQVXPSWLRQ �DSSUR[� � :��

- 6ZLWFK RII PFE IRU GLUHFW VXSSO\ YROWDJH�

- 5HPRYH '&�DPS�PHWHU� UH�HVWDEOLVK QRUPDO DX[L�
OLDU\ VXSSO\ YROWDJH FRQQHFWLRQ�

- 6ZLWFK RQ FLUFXLW�EUHDNHU RI WKH '&�YROWDJH VXSSO\�
$IWHU PD[LPXP ��� VHFRQGV� WKH JUHHQ /(' LQ WKH
IURQW SDQHO PXVW OLJKW XS DQG WKH UHG pIDXOWp LQGL�
FDWLRQ PXVW H[WLQJXLVK DIWHU PD[� � VHFRQGV�

- 6ZLWFK RII PFE IRU GLUHFW VXSSO\ YROWDJH�

- &KHFN WULS ZLUHV WR WKH FLUFXLW�EUHDNHU�

- &KHFN FRQWURO ZLUHV WR DQG IURP RWKHU GHYLFHV�

- &KHFN VLJQDOLQJ ZLUHV�

- 6ZLWFK PFE EDFN RQ

����� &RQQHFWLRQ FLUFXLWV

7KH FRQQHFWLRQ FLUFXLW �VWDQGDUG FRQQHFWLRQ� LV UHSUH�
VHQWHG LQ WKH DSSHQGL[ $�� � 7KH WKUHH LQSXW ZLQGLQJV
RI WKH VXPPDWLRQ WUDQVIRUPHU SHUPLW FRQQHFWLRQ WR
WKH FXUUHQW WUDQVIRUPHU LQ D QXPEHU RI GLIIHUHQW ZD\V�
7KH PRVW FRPPRQ W\SHV RI FRQQHFWLRQ DUH GHVFULEHG
EHORZ� ,W LV LPSHUDWLYH� KRZHYHU� WKDW WKH FRQQHFWLRQ
W\SH LV WKH VDPH DW ERWK OLQH HQGV� 7KH PDUVKDOOLQJ
RSWLRQV IRU WKH ELQDU\ LQSXWV DQG RXWSXWV DUH GHVFUL�
EHG LQ VHFWLRQ ����

������� 6WDQGDUG FRQQHFWLRQ /��/��(

7KH VWDQGDUG FRQQHFWLRQ LV VXLWDEOH IRU DOO V\VWHPV�
LUUHVSHFWLYH RI WKH HDUWKLQJ RI WKH V\VWHPnV QHXWUDO
SRLQW� )LJXUH ��� VKRZV WKH FXUUHQW WUDQVIRUPHU FRQ�
QHFWLRQV� ,Q FRPSDULVRQ WR WKH V\PPHWULFDO WKUHH�
SKDVH FXUUHQW� WKH VHQVLWLYLW\ IRU 3K�3K VKRUW�FLUFXLWV
YDULHV ZLWK D IDFWRU EHWZHHQ ���� DQG ����� DQG WKRVH
IRU HDUWK IDXOWV RU GRXEOH HDUWK IDXOWV DUH PRUH VHQVL�
WLYH ZLWK D IDFWRU RI ���� WR ����� ,Q LVRODWHG�QHXWUDO RU
UHVRQDQW�HDUWKHG V\VWHPV� WKH SKDVHV FDQ DOVR EH
FKDQJHG F\FOLFDOO\ RU DF\FOLFDOO\ LQ RUGHU WR DGMXVW WKH
GHYLFH WR WKH GRXEOH HDUWK IDXOW SUHIHUHQFH ZKLFK SUH�
YDLOV LQ WKH V\VWHP� 7R WKLV HQG� WKH SUHIHUUHG SKDVH LV
FRQQHFWHG WR WKH ILUVW ZLQGLQJ ZLWK WKH IDFWRU � ZKLOH
WKH QRQ�SUHIHUUHG SKDVH LV QRW GLUHFWO\ FRQQHFWHG WR
WKH GHYLFH�

7KH FRQQHFWLRQ FLUFXLW VKRZQ LQ )LJXUH ��� WKHUHIRUH
FRUUHVSRQGV WR WKH GRXEOH HDUWK IDXOW SUHIHUHQFH /�
EHIRUH /� EHIRUH /�� ,Q DQ HOHFWULFDOO\ FRQQHFWHG V\�
VWHP� WKH FRQQHFWLRQ W\SH PXVW EH WKH VDPH DW ERWK
HQGV RI WKH OLQH�
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������� &RQQHFWLRQ IRU UHGXFHG
HDUWK�IDXOW VHQVLWLYLW\ /��/��/�

,Q HDUWKHG V\VWHPV ZLWK SDUWLFXODUO\ ORZ ]HUR VH�
TXHQFH LPSHGDQFH� WKH IDXOW FXUUHQW IRU D VLQJOH�
SKDVH HDUWK IDXOW PD\ EH JUHDWHU WKDQ WKH IDXOW FXU�
UHQW IRU D WZR�SKDVH VKRUW�FLUFXLW� ,Q VXFK FDVHV�
WDNLQJ LQWR DFFRXQW WKH WKHUPDO VWUHVV RI WKH PHDVX�
ULQJ FLUFXLW� WKH FXUUHQW WUDQVIRUPHU LV FRQQHFWHG DV
VKRZQ LQ )LJXUH ���� 7KH VHQVLWLYLW\ FRPSDUHG WR WKH
V\PPHWULF WKUHH�SKDVH FXUUHQW LV EHWZHHQ ���� DQG
���� IRU DOO W\SHV RI VKRUW�FLUFXLWV�
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UHGXFHG HDUWK�IDXOW VHQVLWLYLW\

������� &RQQHFWLRQ IRU LQFUHDVHG
HDUWK�IDXOW VHQVLWLYLW\ /��/��(

,I WKH VHQVLWLYLW\ WR VLQJOH�SKDVH HDUWK IDXOWV PXVW EH
KLJKHU WKDQ WKDW DFKLHYHG ZLWK WKH VWDQGDUG FRQQHF�
WLRQ� IRU LQVWDQFH LQ V\VWHPV ZLWK ORZ UHVLVWDQFH HDUW�
KHG VWDU SRLQWV� WKLV PD\ EH SDUWLDOO\ DFKLHYHG E\ FRQ�
QHFWLRQ RI D PDWFKLQJ WUDQVIRUPHU 07� DV VKRZQ LQ
)LJXUH ���� &RQVLGHULQJ WKH ORDGLQJ RI WKH FXUUHQW
WUDQVIRUPHU� WKLV FLUFXLW FDQ EH XVHG WR DSSUR[LPDWHO\
GRXEOH WKH FXUUHQW LQ WKH QHXWUDO FRQGXFWRU� 7KH HDUWK
IDXOW VHQVLWLYLW\ LV LQFUHDVHG WR D IDFWRU LQ WKH UDQJH RI
���� WR ���� LQ UHODWLRQ WR WKH V\PPHWULFDO WKUHH�
SKDVH FXUUHQW� ,Q WKH FDVH RI 3K�3K VKRUW�FLUFXLWV� WKH
VDPH VHQVLWLYLW\ DSSOLHV DV IRU D VWDQGDUG FRQQHFWLRQ�
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LQFUHDVHG HDUWK�IDXOW VHQVLWLYLW\



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�
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������� 'LIIHUHQW SULPDU\ QRPLQDO FXUUHQWV

,I WKH FXUUHQW WUDQVIRUPHUV RI WKH WZR OLQH HQGV KDYH
GLIIHUHQW SULPDU\ QRPLQDO FXUUHQWV� WKH FXUUHQWV QHHG
WR EH PDWFKHG YLD WKH PDWFKLQJ WUDQVIRUPHU� 0DW�
FKLQJ LV FDUULHG RXW DW WKH OLQH HQG ZLWK WKH ORZHU SUL�
PDU\ QRPLQDO FXUUHQW�
$V FXUUHQW LQSXWV DUH JDOYDQLFDOO\ LVRODWHG LQ WKH
�$0����� WKH PDWFKLQJ WUDQVIRUPHUV FDQ EH LQVHUWHG
LQ DQ DXWR�WUDQVIRUPHU PRGH� 7KLV PDNHV EHWWHU XVH
RI WKH UDWLQJ RI WKH PDWFKLQJ WUDQVIRUPHU DQG HQDEOHV
LPSOHPHQWDWLRQ RI D ORZHU�UDWLQJ W\SH� VXFK DV WKH
�$0�� ����$$� )LJXUH ��� VKRZV D VDPSOH FRQQHF�
WLRQ�

7KH DFWXDO WUDQVIRUPDWLRQ UDWLR RI WKH PDWFKLQJ WUDQV�
IRUPHU LV GHWHUPLQHG DV IROORZV�

U,PLQLPXP
 PLQLPXP
,1 SULPDU\ IRU KLJKHU UDWHG FXUUHQW

,1 SULPDU\ IRU ORZHU UDWHG FXUUHQW

7KLV PHDQV WKDW WKH WXUQ UDWLR LV

1�

1�

PLQLPXP
 PLQLPXP
,1 SULPDU\ IRU ORZHU UDWHG FXUUHQW

,1 SULPDU\ IRU KLJKHU UDWHG FXUUHQW

ZLWK

1� � UHODWLYH QXPEHU RI WXUQV RI WKH VLGH IDFLQJ WKH
PDLQ FXUUHQW WUDQVIRUPHU�

1� � UHODWLYH QXPEHU RI WXUQV RI WKH VLGH IDFLQJ WKH
VXPPDWLRQ WUDQVIRUPHU�

([DPSOH�

&XUUHQW WUDQVIRUPHU DW OLQH HQG ,� ��� $�� $
&XUUHQW WUDQVIRUPHU DW OLQH HQG ,,� ��� $�� $

0DWFKLQJ LV FDUULHG RXW DW OLQH HQG ,,�

1�

1�




,1 SULPDU\ IRU ORZHU UDWHG FXUUHQW

,1 SULPDU\ IRU KLJKHU UDWHG FXUUHQW

1�

1�


 ��� $
��� $


 �� � FRUUHVSRQGV WR H�J� ����� WXUQV

,I WKH HDUWK�IDXOW VHQVLWLYLW\ LV WR EH LQFUHDVHG LQ DFFRU�
GDQFH ZLWK VHFWLRQ �������� WKH PDWFKLQJ WUDQVIRUPHU
LQVHUWHG LQ WKH HDUWK FXUUHQW SDWK� DV VKRZQ LQ )LJXUH
���� FDQ DOVR EH XVHG IRU WKLV SXUSRVH�
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)LJXUH ��� 0DWFKLQJ XQHTXDO SULPDU\ FXUUHQWV

������� 7ZR�SKDVH FRQQHFWLRQ

,I D V\VWHP ZLWKRXW DQ HDUWKHG QHXWUDO RQO\ KDV WZR
FXUUHQW WUDQVIRUPHUV� WKH SKDVH RQ WKH GHYLFH ZLWKRXW
D FXUUHQW WUDQVIRUPHU UHPDLQV IUHH �)LJXUH ����� ,Q WKH
FDVH RI D GRXEOH HDUWK IDXOW� WKH IDXOW LV QRW GHWHFWHG
E\ WKH SURWHFWLRQ� 7KLV PXVW FRQIRUP WR WKH GRXEOH
HDUWK IDXOW SUHIHUHQFH LQ WKH ZKROH RI WKH HOHFWULFDOO\
FRQQHFWHG V\VWHP� 3OHDVH QRWH WKDW WKH VDPH SKDVH
PXVW DOVR EH IUHH DW WKH RWKHU OLQH HQG� HYHQ LI LW LV
ILWWHG ZLWK WKUHH FXUUHQW WUDQVIRUPHUV�
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������� &RQQHFWLRQ RI WKH SLORW ZLUHV

,Q FDVH RI HTXDO FXUUHQW WUDQVIRUPHU SRODULW\ DW ERWK
OLQH HQGV� WKH SLORW ZLUHV DUH FRQQHFWHG FURVVHG RYHU
WR WKH WHUPLQDOV �VHH ILJXUH ����� ,Q FDVH RI XQHTXDO
FXUUHQW WUDQVIRUPHU SRODULW\ DW ERWK OLQH HQGV� LW LV QH�
FHVVDU\ WR FRQQHFW WKH SLORW ZLUHV ���� 7KDW PHDQV WR
FRQQHFW WKH WHUPLQDOV ZLWK HTXDO WHUPLQDO QXPEHU DW
ERWK HQGV�

����� 'HPDQGV RQ WKH FXUUHQW WUDQVIRUPHU

9HU\ ODUJH VKRUW�FLUFXLW FXUUHQWV IORZLQJ WKURXJK WKH
SURWHFWHG ]RQH LQ SDUWLFXODU PD\ FDXVH ODUJHU WUDQVIRU�
PDWLRQ HUURUV GXH WR WKH FXUUHQW WUDQVIRUPHUV VDWXUD�
WLQJ� 'XH WR WKH VWDELOL]DWLRQ RI WKH GLIIHUHQWLDO SURWHF�
WLRQ� GLIIHUHQFHV
LQ WKH WUDQVIRUPDWLRQ E\ WKH FXUUHQW WUDQVIRUPHUV FDQ
WR D ODUJH GHJUHH EH WROHUDWHG E\ WKH GLIIHUHQWLDO FXU�
UHQW PHDVXUHPHQW� 1HYHUWKHOHVV� WKH FXUUHQW WUDQV�
IRUPHUV PXVW KDYH D PLQLPXP GHJUHH RI FRQIRUPLW\
DW WKH ODUJHVW VKRUW�FLUFXLW DULVLQJ LQ WKH DSSOLFDWLRQ�

,I WKH GLIIHUHQWLDO SURWHFWLRQ LV FRQQHFWHG WR OLQHDUL]HG
FXUUHQW WUDQVIRUPHUV DW ERWK OLQH HQGV� LW LV HVVHQWLDO
WR HQVXUH WKDW WKH RYHUDOO FRQQHFWHG ORDG LV QRW JUHD�
WHU WKDQ WKH UDWHG EXUGHQ RI WKH WUDQVIRUPHU� ,I D FOR�
VHG LURQ FRUH WUDQVIRUPHU LV FRQQHFWHG� LW LV QHFHV�
VDU\ WR GHWHUPLQH WKH RSHUDWLRQDO DFFXUDF\ OLPLW
IDFWRUV LQ RUGHU WR FKHFN WKDW WKHUH LV VXIILFLHQW FRQ�
IRUPLW\ DW WKH KLJKHVW IDXOW FXUUHQWV� 7KH YDOXHV VSHFL�
ILHG RQ WKH UDWLQJ SODWH IRU WKH DFFXUDF\ OLPLW IDFWRU Q
DUH PLQLPXP YDOXHV�

7KH RSHUDWLRQDO DFFXUDF\ OLPLW IDFWRU Qn FDQ EH FDOFXOD�
WHG IURP WKH GDWD RI WKH FXUUHQW WUDQVIRUPHU DQG WKH
FRQQHFWHG ORDG XVLQJ WKH IROORZLQJ HTXDWLRQ�

Q� 
 Q ô 31 � 3(

3: � 3(

ZKHUHE\�

Qn  2SHUDWLRQDO DFFXUDF\ OLPLW IDFWRU
Q  $FFXUDF\ OLPLWLQJ IDFWRU
31  5DWHG EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
3(  ,QWHUQDO EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
3:  &RQQHFWHG EXUGHQ

7KH LQWHUQDO EXUGHQ 3( LV QRW VSHFLILHG RQ WKH UDWLQJ
SODWH RI WKH FXUUHQW WUDQVIRUPHU� ,W FDQ EH GHWHUPLQHG

E\ PHDVXULQJ WKH UHVLVWDQFH RI WKH VHFRQGDU\ ZLQ�
GLQJ� 7KH LQWHUQDO EXUGHQ FDQQRW EH FDOFXODWHG IURP
WKH UDWHG EXUGHQ� &XUUHQW WUDQVIRUPHUV ZLWK UDWHG
EXUGHQ HTXDO WR RU JUHDWHU WKDQ WKH FRQQHFWHG EXUGHQ
DQG ZLWK D VXIILFLHQWO\ ODUJH DFFXUDF\ OLPLWLQJ IDFWRU
VKRXOG EH XVHG IRU WKH �6'����

,PSOHPHQWDWLRQ RI VHWV RI WUDQVIRUPHUV ZLWK ZLGHO\
YDU\LQJ OLPLWLQJ IDFWRUV LV QRW SHUPLWWHG� H�J� D OLQHDUL�
]HG WUDQVIRUPHU DW RQH HQG RI D OLQH DQG D FORVHG LURQ
FRUH WUDQVIRUPHU DW WKH RWKHU HQG�

7KH OLQH GLIIHUHQWLDO SURWHFWLRQ �6'��� PDNHV WKH IRO�
ORZLQJ GHPDQGV RQ WKH FXUUHQW WUDQVIRUPHU�

�� 7KH FXUUHQW WUDQVIRUPHUV PD\ QRW VDWXUDWH GXH WR
WKH PD[LPXP VWHDG\�VWDWH WKURXJK IDXOW FXUUHQW�

,NG PD[  0D[LPXP VWHDG\�VWDWH WKURXJK IDXOW FXU�
UHQW

,1SU  3ULPDU\ UDWHG FXUUHQW RI WKH FXUUHQW WUDQV�
IRUPHU

�� $Q\ GHYLDWLRQ RI FXUUHQW WUDQVIRUPHU GDWD �RSHUD�
WLRQDO DFFXUDF\ OLPLW IDFWRUV� DW ERWK HQGV PXVW EH
ZLWKLQ WKH IROORZLQJ UDQJH �DVVXPLQJ WKH VDPH
SULPDU\ FXUUHQWV��

���$ Q�n � Q�n $ ���

)RU GHWDLOHG GHWHUPLQDWLRQ RI FXUUHQW WUDQVIRUPHU UH�
TXLUHPHQWV� VHH DSSHQGL[ $���

����� 'HPDQGV RQ WKH SLORW ZLUHV

7KH PHDVXULQJ SULQFLSOH RI WKH �6'��� UHTXLUHV D
V\PPHWULFDO SLORW ZLUH SDLU EHWZHHQ WKH WZR VWDWLRQV�
7KH UDWHG YROWDJH PXVW FRUUHVSRQG WR WKH YROWDJHV
WKDW PD\ EH LQGXFHG E\ IDXOWV� ,W PXVW EH DW OHDVW ���
9� 7KH V\PPHWU\ RI WKH SLORW ZLUHV PXVW FRPSO\ ZLWK
3RVW 2IILFH UHTXLUHPHQWV IRU WHOHSKRQH RSHUDWLRQ
�V\PPHWULFDO ZLUH�ZLUH DW ��� +]��������

3LORW ZLUHV DV FDEOH FRQQHFWLRQV PXVW DOZD\V EH
FKHFNHG IRU KLJK�YROWDJH LQWHUIHUHQFH� 7KH ZLUHV RI
WKH SURWHFWLRQ FDEOH PXVW EH DEOH WR FRSH� QRW RQO\
ZLWK WKH ORDG RI WKH FXUUHQWV WR EH WUDQVPLWWHG DQG
WKHLU IDXOW�LQGXFHG YROWDJH SHDNV� EXW DOVR ZLWK DQ\
H[WHUQDO VWUHVVHV�

Q� � ,NG PD[

,1SU
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� � �� 6LHPHQV $* ¼ 2FWREHU ����

7KH JUHDWHVW HOHFWULFDO GDQJHU IRU SLORW ZLUHV FDEOHV
RFFXUV LQ KLJK�YROWDJH V\VWHPV GXULQJ D VKRUW�FLUFXLW
ZLWK HDUWKLQJ� 7KH IDXOW FXUUHQW LQGXFHV D ORQJLWXGLQDO
YROWDJH LQ WKH SLORW ZLUHV UXQQLQJ SDUDOOHO WR WKH KLJK�
YROWDJH OLQH�

7KH LQGXFHG YROWDJH LQ WKH SLORW ZLUHV FDQ EH SUHYHQ�
WHG E\ XVLQJ KLJKO\ FRQGXFWLYH FDEOH VKHDWKV DQG VSH�
FLDO DUPRU �PLQLPXP SRVVLEOH UHGXFWLRQ IDFWRU IRU
ERWK KLJK�YROWDJH FDEOHV DQG SURWHFWLYH FDEOH�� ,Q DG�
GLWLRQ� WKH OLQHV FDQ EH LVRODWHG YLD WUDQVIRUPHUV�
ZKLFK VHUYHV WR VHFWLRQDOL]H WKH ORQJLWXGLQDO YROWDJH�

7KH LQGXFHG YROWDJH FDQ EH FDOFXODWHG XVLQJ WKH IROOR�
ZLQJ IRUPXOD�

8,  � Q I ô 0 k ,N� ô O ô U� ô U�
ZLWK

8,  ,QGXFHG ORQJLWXGLQDO YROWDJH LQ 9�
I  1RPLQDO IUHTXHQF\ LQ +]�
0  0XWXDO LQGXFWDQFH EHWZHHQ SRZHU OLQHV DQG

SLORW ZLUH LQ P+�NP�
,N�  0D[LPXP VLQJOH�SKDVH IDXOW FXUUHQW LQ N$�
O  /HQJWK RI SDUDOOHO VHFWLRQ EHWZHHQ SRZHU

OLQHV DQG SLORW ZLUHV LQ NP�
U�  5HGXFWLRQ IDFWRU RI SRZHU FDEOH

�� IRU RYHUKHDG OLQHV��
U�  5HGXFWLRQ IDFWRU RI SLORW ZLUH FDEOH�

2QO\ KDOI RI WKH FDOFXODWHG LQGXFHG YROWDJH QHHGV WR
EH WDNHQ LQWR DFFRXQW DV LW EXLOGV XS DW ERWK HQGV RI
WKH LVRODWHG�QHXWUDO SLORW ZLUHV�

7KH H[WHUQDO HOHFWULF FLUFXLWV RI WKH �6'��� DUH GHVL�
JQHG IRU � N9 UDWHG YROWDJH� 3LORW ZLUHV ZLWK PD[� �
N9 UDWHG YROWDJH FDQ WKHUHIRUH EH GLUHFWO\ FRQQHFWHG�

:DUQLQJ
7KH ORQJLWXGLQDO YROWDJH LQ WKH SLORW ZLUHV
�LQGXFHG E\ WKH HDUWK�IDXOW FXUUHQW� PXVW
QRW H[FHHG D PD[� �� � RI WKH UDWHG
YROWDJH�

7KLV PHDQV WKDW LI ��� N9 LV H[FHHGHG� WKH GHYLFHV
PXVW EH HOHFWULFDOO\ LVRODWHG IURP WKH SLORW ZLUHV E\
LVRODWLQJ WUDQVIRUPHUV� 7KH UDWHG YROWDJH RI WKH SLORW
ZLUHV PD\ PDNH D IXUWKHU VHFWLRQDOL]DWLRQ QHFHVVDU\�
(YHQ LI LVRODWLQJ WUDQVIRUPHUV DUH XVHG� WKH YROWDJH
PXVW QRW H[FHHG HLWKHU �� � RI WKH UDWHG YROWDJH RI
WKH LVRODWLQJ WUDQVIRUPHU RU �� � RI WKH UDWHG YROWDJH
RI WKH SLORW ZLUH�

7KLV LVRODWLRQ XS WR � N9 FDQ EH DFKLHYHG XVLQJ WKH
LVRODWLQJ WUDQVIRUPHU �;5����� XS WR �� N9 XVLQJ WKH
LVRODWLQJ WUDQVIRUPHU �;5���� �)LJXUH ����� 7KH FHQWHU
WDS 7� RQ WKH VLGH IDFLQJ WKH UHOD\ PXVW EH HDUWKHG WR
HOLPLQDWH WKH ULVN RI HOHFWULFDO VKRFNV� 2Q WKH SLORW
ZLUH VLGH� WKH FHQWHU WDS 7� PXVW QRW EH HDUWKHG�

&DXWLRQ
7KH SLORW ZLUHV PXVW QRW EH HDUWKHG RU
ILWWHG ZLWK VXUJH DUUHVWRUV�

�6'��� �6'���

.�

/�

/�

7�

.� .�/�

7�

.� /�

7� 7�
7� PXVW QRW

EH HDUWKHG�

�

� �

�

7� PXVW QRW

EH HDUWKHG�

�;5���� �;5����

�;5����

�� N9

� N9 �;5����

)LJXUH ��� &RQQHFWLRQ RI LVRODWLQJ WUDQVIRUPHU �;5���� RU �;5����
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

��� 6HWWLQJ WKH RSHUDWRU DQG PHPRU\ IXQFWLRQV

����� 2SHUDWLQJ FRQGLWLRQV
DQG JHQHUDO LQIRUPDWLRQ

0RVW RI WKH RSHUDWRU IXQFWLRQV UHTXLUH LQSXW RI D
pFRGH ZRUGp� 7KLV LV D SUHVHW NH\ VHTXHQFH ZKLFK
PXVW EH LQSXW EHIRUH HQWULHV YLD WKH RSHUDWRU NH\SDG
RU V\VWHP LQWHUIDFH� ZKLFK UHODWH WR WKH SURWHFWLRQ
IXQFWLRQV RI WKH GHYLFH� VXFK DV

- &RQILJXUDWLRQ SDUDPHWHUV IRU RSHUDWLQJ ODQJXDJH�
LQWHUIDFH DQG GHYLFH FRQILJXUDWLRQ�

- 0DUVKDOOLQJ RI WULS UHOD\V� LQGLFDWLRQV� ELQDU\ LQSXWV
DQG /('V�

- 6HWWLQJ RI IXQFWLRQ SDUDPHWHUV �WKUHVKROG YDOXHV�
IXQFWLRQV��

- 7ULJJHULQJ RI WHVW VHTXHQFHV�

$V SURRI RI LGHQWLILFDWLRQ DQG DV VHFXULW\ DJDLQVW LQDG�
YHUWHQW FKDQJHV� LQSXW RI D FRGH ZRUG LV QHFHVVDU\�

,Q WKH PHQX LWHPV ZKLFK UHTXLUH D FRGH ZRUG� WKH
GHYLFH LV LQIRUPHG RI WKH LQWHQGHG SUHVHWWLQJ DOWHUD�
WLRQ E\ SUHVVLQJ HLWKHU WKH p�p RU p�p NH\� p&: �p
WKHQ DSSHDUV RQ WKH GLVSOD\ WR SURPSW LQSXW RI WKH
FRGH ZRUG� 7KH FRGH pZRUGp LWVHOI FRQVLVWV RI WKH
NH\ VHTXHQFH p� � �p� 7KHVH NH\V PXVW EH SUHVVHG
LQ WKH LQGLFDWHG VHTXHQFH DQG FRQILUPHG ZLWK (� ,I
WKH FRGH ZRUG KDV EHHQ HQWHUHG FRUUHFWO\ WKH GLVSOD\
VKRZV p&: 2.Bp�

%\ SUHVVLQJ WKH ( NH\ DJDLQ WKH GLVSOD\ UHWXUQV WR LWV
RULJLQDO VWDWH� WKLV WLPH ZLWK WKH ODVW FKDUDFWHU XQGHUOL�
QHG� ZKLFK LQGLFDWHV WKDW WKH GHYLFH LV QRZ UHDG\ IRU
DOWHUDWLRQ LQSXW� 8VH WKH p�p RU p�p NH\ WR FKDQJH WKH
SUHVHW WH[W RU QXPHULFDO YDOXH� $ IODVKLQJ FXUVRU DS�
SHDUV ZLWK WKH ILUVW DOWHUDWLRQ DQG LQGLFDWHV WKDW WKH
GHYLFH LV QRZ RSHUDWLQJ LQ p&KDQJH 6HWWLQJVp PRGH
XQWLO WKH QHZ YDOXH LV DFFHSWHG E\ SUHVVLQJ WKH HQWHU
NH\ (� 7KH &KDQJH 6HWWLQJV PRGH LV DOVR HQGHG ZKHQ
\RX TXLW WKH VHWWLQJ OHYHO RU ZKHQ WKH PRQLWRULQJ WLPH
KDV H[SLUHG�

& : �
# # #

& : 2 . B

& : : 5 2 1 *

7KH FKDUDFWHUV HQWHUHG DUH QRW VKRZQ RQ WKH GLVSOD\�
,QVWHDG� DQ # LV GLVSOD\HG� $V VRRQ DV WKH LQSXW LV
FRQILUPHG E\ SUHVVLQJ (� &: 2.B LV GLVSOD\HG LI WKH
FRGH ZRUG ZDV FRUUHFW� &RQWLQXH ZLWK (�

&: :521* LV GLVSOD\HG LI WKH LQSXW ZDV ZURQJ�
3UHVV WKH � RU � NH\ UHSHDWHGO\ WR HQWHU D QHZ FRGH
ZRUG�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

7KH RSHUDWRU LQWHUIDFH FRPSULVHV D KLHUDUFKLFDOO\
VWUXFWXUHG PHQX WUHH ZKLFK FDQ EH QDYLJDWHG XVLQJ
WKH VFUROOLQJ NH\V*� �� ? DQG +� WKXV SURYLGLQJ DF�
FHVV WR HDFK RSHUDWLQJ REMHFW� $ FRPSOHWH RYHUYLHZ
FDQ EH IRXQG LQ DSSHQGL[ &� )LJXUH ��� VKRZV WKH
VWHSV UHTXLUHG WR UHDFK FRQILJXUDWLRQ�

,I WKH GHYLFH LV UHDG\ WR UXQ DQG LQ LWV LQLWLDO VWDWH�
VWDUW E\ SUHVVLQJ WKH+ NH\� p3DUDPHWHU VHWWLQJVp
�3$5$0(��� WKH ILUVW PDLQ PHQX LWHP LQ WKH ILUVW RSH�

UDWLQJ OHYHO RI WKH PHQX WUHH DSSHDUV� 3UHVVLQJ�
OHDGV WR WKH �QG OHYHO VWDUWLQJ ZLWK WKH SURJUDPPLQJ
EORFN ��� &21)��� 5HSHDWHG SUHVVLQJ RI WKH+ NH\
WDNHV \RX WKURXJK WKH WUHH XS WR EORFN ��� 7KH ?�DQG
* NH\V WDNH \RX WR WKH SUHYLRXV EORFN RU SUHYLRXV
RSHUDWLQJ OHYHO�

1H[W WR WKH EORFN QXPEHU� WKH KHDGLQJ RI WKH EORFN
p,QWHJUDWHG RSHUDWLRQp LV VKRZQ LQ DEEUHYLDWHG IRUP
�,17� 23��

?
+

� � , 1 7 � 2 3

>����@
%HJLQQLQJ RI WKH FRQILJXUDWLRQ EORFN
p,QWHJUDWHG 2SHUDWLRQp

$GGUHVV EORFNV �� WR �� DUH SURYLGHG IRU WKH FRQILJX�
UDWLRQ RI WKH UDQJH RI IXQFWLRQV� 7KLV LV ZKHUH DOO VHW�
WLQJV DUH FDUULHG RXW ZKLFK GHDO ZLWK WKH RSHUDWLRQ RI
WKH GHYLFH� FRPPXQLFDWLRQ ZLWK H[WHUQDO RSHUDWLQJ
DQG HYDOXDWLRQ GHYLFHV YLD WKH VHULDO LQWHUIDFH DQG
IDXOW YDOXH VWRUDJH�

$V DQ DOWHUQDWLYH WR ORFDO RSHUDWLRQ� WKH GHYLFH FDQ
DOVR EH VHW ZLWK WKH SURWHFWLRQ RSHUDWLQJ SURJUDP

',*6, � YLD WKH VHULDO LQWHUIDFH� 7KLV UHTXLUHV D FRQYHU�
WHU WKDW FDUULHV RXW FRQYHUVLRQ IURP WKH 56��� LQWHU�
IDFH RQ WKH GHYLFH WR WKH 56��� LQWHUIDFH�

)RU WKLV GHYLFH VHH oRUGHU GDWDp LQ FKDSWHU ��� XQGHU
o$FFHVVRULHVp�
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

� 6 ' � � �

9 � � �

� � /$1*8$

( 1 * / , 6 +

� � & 2 1 ) �

� � 3 2 : ( 5

6<67� '$7

� � '(9,&(

�

� � )(('(5

�

3 $ 5 $ 0 (�

�VW RSHUDWLQJ OHYHO �QG RSHUDWLQJ OHYHO �UG RSHUDWLQJ OHYHO

� � ,17� 23

� � ,17(5

) $ & (

)LJXUH ��� ([FHUSW IURP WKH PHQX WUHH� 6HOHFWLRQ RI FRQILJXUDWLRQ EORFNV

3UHVV WKH��NH\ WR VZLWFK WR WKH �UG OHYHO DQG WKH
ILUVW FRQILJXUDWLRQ EORFN� )URP KHUH� \RX FDQ UHWXUQ WR
WKH �QG RSHUDWLQJ OHYHO ZLWK WKH* NH\ DQG IURP
WKHUH ZLWK WKH+ NH\ WR WKH QH[W RSHUDWLQJ EORFN ���
HWF�

7KH GLVSOD\ VKRZV WKH ��GLJLW EORFN QXPEHU DQG WKH
VLJQLILFDQFH RI WKH UHTXHVWHG SDUDPHWHU �VHH )LJXUH

����� 7KH VHFRQG GLVSOD\ OLQH VKRZV WKH WH[W RU YDOXH
RI WKH SDUDPHWHU� 8VH WKH p�p RU p�p NH\ WR FKDQJH
WKH SUHVHW WH[W RU QXPHULFDO YDOXH� ,I RSHUDWLRQ LV FDU�
ULHG RXW YLD D 3& DQG WKH RSHUDWLQJ SURJUDP ',*6,9�
HDFK VHWWLQJ SDUDPHWHU LV LGHQWLILHG E\ D ��GLJLW DG�
GUHVV QXPEHU�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

,Q WKH IROORZLQJ )LJXUHV WKLV LV VKRZQ LQ EUDFNHWV QH[W
WR WKH H[SODQDWLRQV�

)RU WH[W SDUDPHWHUV WKH QH[W WH[W WKHQ DSSHDUV ZKLFK
LV HQWHUHG LQ WKH ER[ DWWDFKHG WR WKH GLVSOD\ ER[� HWF�
7KH VHOHFWHG DOWHUQDWLYH LV FRQILUPHG E\ SUHVVLQJ
WKH HQWHU NH\ (� :KHQ WKH ODVW SRVVLEOH DOWHUQDWLYH
KDV EHHQ UHDFKHG XVLQJ WKH p�p NH\� DQ\ IXUWKHU
SUHVVLQJ RI WKH NH\ ZLOO KDYH QR HIIHFW� 7KLV DOVR DS�
SOLHV ZKHQ WKH ILUVW DOWHUQDWLYH LV UHDFKHG XVLQJ WKH
p�p NH\�

6HWWLQJV ZKLFK UHTXLUH D QXPHULFDO YDOXH FDQ EH FKDQ�
JHG� VWDUWLQJ IURP WKH SUHVHW YDOXH� XVLQJ WKH p�p NH\
�IRU D KLJKHU YDOXH� RU WKH p�p NH\ �IRU D ORZHU YDOXH�
DQG FRQILUPHG ZLWK WKH ( NH\� &RQWLQXRXV SUHVVLQJ RI
WKH p�p RU p�p NH\ DFWV DV D UHSHDW NH\ IXQFWLRQ� VL�
PXODWLQJ UHSHDWHG HQWULHV� 7KH ORQJHU WKH NH\ LV SUHV�
VHG� WKH IDVWHU WKH SDFH RI WKH UHSHDWHG NH\ VWURNHV�
,Q WKLV PDQQHU� VHWWLQJV DFURVV D ODUJH VHWWLQJ UDQJH
FDQ EH FDUULHG RXW UDSLGO\ DQG FRQYHQLHQWO\ ZLWK D
VPDOO VHWWLQJ VWHS�

,I \RX DWWHPSW WR VFUROO IRUZDUG WR DQRWKHU RSHUDWLQJ
REMHFW RU SDJH WR DQRWKHU RSHUDWLQJ OHYHO XVLQJ WKH
DUURZ NH\V ZLWKRXW ILUVW FRQILUPLQJ DQ DOWHUDWLRQ ZLWK
WKH ( NH\� WKH IROORZLQJ SURPSW DSSHDUV� p&KDQJH
SDUDPHWHU "p� &RQILUP ZLWK WKH p<HVp NH\ <�- WR DS�

SO\ WKH QHZ VHWWLQJ� 7KH QHZ YDOXH RU WH[W LV VKRZQ�
+RZHYHU� LI \RX SUHVV WKH p1Rp NH\ 1� WKH FKDQJH
HQWHUHG VLQFH WKH ( NH\ ZDV ODVW SUHVVHG LV FDQFHOHG
DQG WKH ROG YDOXH RU WH[W LV GLVSOD\HG� 7KLV HQDEOHV
\RX WR FDQFHO DQ\ HUURQHRXV FKDQJHV� 7R FRQWLQXH WR
VFUROO IRUZDUG� \RX PXVW QRZ SUHVV WKH UHOHYDQW DUURZ
NH\ DJDLQ�

:KHQ WKH FRQILJXUDWLRQ RI D FRQILJXUDWLRQ SDUDPHWHU
LV WHUPLQDWHG E\ SUHVVLQJ WKH HQWHU NH\ (� WKH DVVR�
FLDWHG GDWD DUH SHUPDQHQWO\ VDYHG DQG SURWHFWHG
DJDLQVW SRZHU IDLOXUH LQ ((3520V�

����� 6HWWLQJV IRU LQWHJUDWHG RSHUDWLRQ
� EORFN ��

%ORFN �� DOORZV \RX WR FKDQJH WKH RSHUDWLQJ ODQ�
JXDJH�

2Q GHOLYHU\ RI WKH GHYLFH� WKH GLVSOD\ RXWSXWV LQVWUXF�
WLRQV DQG GHVLJQDWLRQV LQ (QJOLVK� )URP EORFN ��
�VHH DERYH� \RX FDQ VZLWFK WR WKH �UG RSHUDWLQJ
OHYHO ZKHUH WKH RSHUDWLQJ ODQJXDJH FDQ EH FKDQJHG�
7KH FXUUHQWO\ DYDLODEOH RSHUDWLQJ ODQJXDJHV DUH VKRZQ
LQ WKH ER[HV EHORZ�

* � � / $ 1 * 8 $
( 1 * / , 6 +

� ' ( 8 7 6 & +

( 6 3 $ 1 2 /

>����@
7KH DYDLODEOH ODQJXDJHV FDQ EH FDOOHG XS RQ VFUHHQ E\
UHSHDWHGO\ SUHVVLQJ WKH � RU � NH\� HDFK ODQJXDJH LV
GLVSOD\HG LQ LWV QDWLYH WRQJXH� 7KH UHTXLUHG ODQJXDJH
LV WKHQ VHOHFWHG E\ SUHVVLQJ WKH HQWHU NH\ (�
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

����� 6HWWLQJV IRU WKH VHULDO LQWHUIDFH �
EORFN ��

7KH GHYLFH LV HTXLSSHG ZLWK RQH VHULDO 56��� LQWHU�
IDFH ZKLFK HQDEOHV WKH FRQQHFWLRQ RI VHYHUDO GHYLFHV
LQ VHULHV YLD DQ HOHFWULF EXV� $Q 56����56��� FRQYHU�
WHU LV UHTXLUHG IRU FRQYHUVLRQ WR D 3& LQWHUIDFH� &RP�
PXQLFDWLRQ YLD WKLV LQWHUIDFH UHTXLUHV FHUWDLQ GHFODUD�
WLRQV ZLWK UHJDUG WR GHYLFH LGHQWLILFDWLRQ� WUDQVPLVVLRQ
IRUPDW DQG WUDQVPLVVLRQ VSHHG�

)RU WKLV SXUSRVH� FHUWDLQ VHWWLQJV QHHG WR EH PDGH LQ
EORFN ��� ZKHUHE\ WKH FRGH ZRUG PXVW EH HQWHUHG
�VHH VHFWLRQ ������� 7KH HQWHUHG GDWD PXVW PDWFK WKH
GHYLFHV WR EH FRQQHFWHG�

$ VHWWLQJ IRU WKH VHULDO WUDQVPLVVLRQ *$3 RQO\ QHHGV
WR EH VHW LI WKH GHYLFH LV UHTXLUHG WR FRPPXQLFDWH YLD
PRGHP� 7KH *$3 LV VHW WR WKH PD[LPXP SHUPLVVLEOH
WLPH GXUDWLRQ RI WKH *$3 GXULQJ WUDQVPLVVLRQ RI D

PHVVDJH� 7UDQVPLVVLRQ JDSV DULVH ZKHQ XVLQJ PR�
GHPV ZLWK GDWD FRPSUHVVLRQ� HUURU FRUUHFWLRQ DQG
GLIIHUHQFHV LQ EDXG UDWH� ,I WKH WUDQVPLVVLRQ TXDOLW\
EHWZHHQ PRGHPV LV JRRG� WKH VHWWLQJ ��� LV UHFRP�
PHQGHG� ,Q WKH HYHQW RI D EDG FRQQHFWLRQ� WKLV YDOXH
QHHGV WR EH LQFUHDVHG� 3OHDVH QRWH WKDW WKH *$3 VHW�
WLQJ PXVW EH VPDOOHU WKDQ WKH YDOXH p5HVSRQVH WLPH
SURWHFWLYH GHYLFHp LQ WKH SURWHFWLRQ RSHUDWRU VRIWZDUH
',*6,9 9�� 5HFRPPHQGHG YDOXH�

*$3 �
p5HVSRVH WLPH SURWHFWLYH GHYLFHp

�

+LJK YDOXHV IRU p5HVSRQVH WLPH SURWHFWLYH GHYLFHp
VORZ GRZQ FRPPXQLFDWLRQ LQ WKH HYHQW RI WUDQVPLV�
VLRQ HUURUV� ,I FRQQHFWLRQ LV GLUHFWO\ WR D 3&� WKH *$3
FDQ EH VHW WR ��� V�

?
+

� � , 1 7 ( 5
) $ & (

�

>����@
%HJLQQLQJ RI WKH p3& LQWHUIDFHp EORFN

*
� � ' ( 9 , & (
�

+

>����@
,GHQWLILFDWLRQ QXPEHU RI WKH GHYLFH ZLWKLQ WKH VWDWLRQ�
7KH QXPEHU LV DUELWUDU\ EXW PXVW EH XQLTXH ZLWKLQ WKH
VXEVWDWLRQ V\VWHP�

/RZHVW VHWWLQJ� �� � � � � � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� � � � � � � � � � � � � � � � �

*
� � ) ( ( ' ( 5
�

+

>����@
1XPEHU RI WKH EUDQFK ZLWKLQ WKH VWDWLRQ
�ILHOG DGGUHVV��

/RZHVW VHWWLQJ� �� � � � � � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� � � � � � � � � � � � � � � � �

*
� � 6 8 % 6 7 $
�

+

>����@
,GHQWLILFDWLRQ QXPEHU RI WKH VWDWLRQ� LQ FDVH PRUH
WKDQ RQH VWDWLRQ FDQ EH RSHUDWHG�

/RZHVW VHWWLQJ� �� � � � � � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� � � � � � � � � � � � � � � � �
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3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

*
� � ) � 7 < 3 (
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+

>����@
)XQFWLRQ W\SH RI WKH GHYLFH LQ DFFRUGDQFH ZLWK ,(&
������������ ��� DSSOLHV IRU WKH GLIIHUHQWLDO SURWHF�
WLRQ� 7KLV DGGUHVV LV PDLQO\ IRU LQIRUPDWLRQ DQG VKRXOG
QRW EH FKDQJHG�

*
� � 3 & � , 1 7
' , * 6 , 9 �

+

>����@
'DWD IRUPDW IRU WKH VHULDO LQWHUIDFH IRUPDW IRU WKH 6LH�
PHQV SURWHFWLRQ GDWD SURFHVVLQJ SURJUDP ',*6,9
YHUVLRQ 9�� �UHFRPPHQGHG VHWWLQJ IRU 3& RSHUDWLRQ�

� $ 6 & , , $6&,, IRUPDW

9 ' ( : F R P 9'(:�=9(, FRPSDWLEOH IRUPDW �,(& ������������ IRU
FRQQHFWLRQ WR D VWDWLRQ FRQWURO V\VWHP

*
� � * $ 3 6
� � � V

+

>����@
0D[LPXP PHVVDJH JDS SHUPLWWHG GXULQJ WUDQVPLV�
VLRQ YLD PRGHP

/RZHVW VHWWLQJ� ��� V� � � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ��� V� � � � � � � � � � � � � � � �

*
� � 3 & % $ 8 '
� � � � % $

+

� � � � � % '

� � � � % '

� � � � % '

>����@
7KH WUDQVPLVVLRQ VSHHG IRU WKH VHULDO LQWHUIDFH FDQ EH
FKDQJHG E\ UHSHDWHGO\ SUHVVLQJ WKH p�p RU p�p NH\�
LQSXW LV FRQILUPHG E\ SUHVVLQJ WKH HQWHU NH\ (�

*
� � 3 $ 5 , 7 <
' , * 6 , 9 �

?

>����@
3DULW\ RI WUDQVPLVVLRQ PHVVDJHV FDQ EH PRGLILHG�
IRU ',*6,5 YHUVLRQ 9� ZLWK HYHQ SDULW\ DQG RQH VWRS
ELW� $OVR DSSOLHV WR ,(& ������������

� � 2 � WR WUDQVPLVVLRQ GHYLFHV ZKLFK UHTXLUH 2'' SDULW\ DQG
� 6723 ELW

� 1 � WR WUDQVPLVVLRQ GHYLFHV ZKLFK UHTXLUH 12 SDULW\ DQG
� 6723 ELWV

� 1 � WR WUDQVPLVVLRQ GHYLFHV ZKLFK UHTXLUH 12 SDULW\ DQG
� 6723 ELW
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

����� 6HWWLQJV IRU IDXOW GHWHFWLRQ � EORFN ��

7KH GLIIHUHQWLDO SURWHFWLRQ LV HTXLSSHG ZLWK IDXOW GDWD
VWRUDJH �VHH VHFWLRQ ������� $ GLVWLQFWLRQ LV PDGH EHW�
ZHHQ WKH UHIHUHQFH WLPH DQG WKH VWRUDJH FULWHULRQ� $V
D UXOH� WKH UHIHUHQFH WLPH LV WKH GHYLFH WULS �657ZLW73�
ZKLFK DOVR VHUYHV DV WKH VWRUDJH FULWHULRQ� $OWHUQDWL�
YHO\� IDXOW GHWHFWLRQ FDQ DOVR EH VHOHFWHG DV UHIHUHQFH
WLPH �VHH VHFWLRQ ������� ZKHUHE\ WKH VWRUDJH FULWH�
ULRQ FDQ DOVR EH WKH IDXOW GHWHFWLRQ �5(&E\)7� RU WKH
GHYLFH WULS FRPPDQG �5(&E\73��

$ IDXOW EHJLQV ZLWK WKH WULSSLQJ E\ WKH GLIIHUHQWLDO SUR�
WHFWLRQ IXQFWLRQ RU WKH UHPRWH WULSSLQJ DQG HQGV ZLWK

WKH GURS RII RI WKH ODVW IDXOW GHWHFWLRQ� )RU WKH
�6'��� WKLV LV DOVR WKH H[WHQW RI D IDXOW UHFRUG�

7KH DFWXDO UHFRUGLQJ WLPH EHJLQV ZLWK SUH�IDXOW WLPH
7�35( EHIRUH WKH UHIHUHQFH WLPH DQG HQGV ZLWK WKH
SRVW�IDXOW WLPH 7�326 DIWHU WKH UHFRUGLQJ FULWHULRQ
KDV GLVDSSHDUHG� 7KH PD[LPXP SHUPLVVLEOH RYHUDOO
UHFRUGLQJ WLPH SHU IDXOW UHFRUG LV VHW DV 7� 0$;�
2YHUDOO� D WRWDO RI PD[LPXP � V LV DYDLODEOH IRU
IDXOW UHFRUGLQJ� 7KLV SHULRG DOORZV IRU UHFRUGLQJ RI XS
WR � IDXOW UHFRUGV�
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%HJLQQLQJ RI p)DXOW UHFRUGHUp EORFN
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>����@
)DXOW GDWD UHFRUGLQJ LV DFWLYDWHG�

- 7ULS FRPPDQG DV UHIHUHQFH WLPH DQG WULS FRP�
PDQG DV UHFRUGLQJ FULWHULRQ

- *HQHUDO IDXOW GHWHFWLRQ DV UHIHUHQFH WLPH DQG JH�
QHUDO IDXOW GHWHFWLRQ DV UHFRUGLQJ FULWHULRQ

- *HQHUDO IDXOW GHWHFWLRQ DV UHIHUHQFH WLPH DQG WULS
FRPPDQG DV UHFRUGLQJ FULWHULRQ

*
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0D[LPXP WLPH DYDLODEOH IRU IDXOW YDOXH UHFRUGLQJ

/RZHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �

*
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+

>����@
3HULRG EHIRUH VWDUWLQJ WLPH �UHIHUHQFH WLPH DFFRUGLQJ
WR WKH VHOHFWHG HYHQW IRU IDXOW UHFRUGLQJ DFWLYDWLRQ�� DW
ZKLFK WKH IDXOW YDOXH UHFRUGLQJ VKRXOG EHJLQ

/RZHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �

*
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3HULRG DIWHU GURS RII RI WKH UHFRUGLQJ FULWHULRQ DIWHU
ZKLFK UHFRUGLQJ RI WKH IDXOW YDOXHV VKRXOG HQG

/RZHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �
+LJKHVW VHWWLQJ� ���� V� � � � � � � � � � � � � � �



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

��� &RQILJXULQJ WKH SURWHFWLYH IXQFWLRQV

����� ,QWURGXFWLRQ

7KH GHYLFH �6'��� SURYLGHV D UDQJH RI SURWHFWLYH
DQG DGGLWLRQDO IXQFWLRQV� ZKLFK FDQ EH HQDEOHG RU GL�
VDEOHG WKURXJK FRQILJXUDWLRQ VXFK DV� H�J� WKH SLORW
ZLUH PRQLWRULQJ IXQFWLRQ�

7KH FRQILJXUDWLRQ SDUDPHWHUV DUH LQSXW YLD WKH LQWH�
JUDWHG FRQWURO SDQHO DW WKH IURQW RI WKH GHYLFH RU E\
PHDQV RI D 3& YLD WKH VHULDO RSHUDWRU LQWHUIDFH� +DQG�
OLQJ RI WKH FRQWURO SDQHO LV H[SODLQHG LQ IXUWKHU GHWDLO

LQ VHFWLRQ ���� $OWHUDWLRQV WR WKH FRQILJXUDWLRQ SDUD�
PHWHUV UHTXLUH LQSXW RI WKH FRGH ZRUG �VHH VHFWLRQ
������� :LWKRXW WKH FRGH ZRUG� WKH VHWWLQJV FDQ EH
UHDG RXW EXW QRW FKDQJHG�

7KH RSHUDWLQJ EORFN �� LV SURYLGHG IRU FRQILJXUDWLRQ�
7KLV FDQ EH UHDFKHG IURP WKH LQLWLDO VWDWH RI WKH GH�
YLFH LQ OHYHO � E\ VFUROOLQJ ZLWK WKH+ NH\V �IRUZDUGV�
DQG VXEVHTXHQWO\ VZLWFKLQJ WR WKH �QG RSHUDWLQJ OHYHO
E\ PHDQV RI WKH� �QH[W OHYHO�� %ORFN �� &21)LJXUD�
WLRQ DSSHDUV �VHH )LJXUH ������

� 6 ' � � �

9 � � �
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�VW RSHUDWLQJ OHYHO �QG RSHUDWLQJ OHYHO �UG RSHUDWLQJ OHYHO
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)LJXUH ����([FHUSW IURP WKH PHQX WUHH� 6HOHFWLQJ FRQILJXUDWLRQ EORFN IRU WKH SURWHFWLYH IXQFWLRQV

:LWKLQ EORFN �� \RX FDQ VZLWFK WR WKH �UG RSHUDWLQJ
OHYHO ZLWK� DQG VFUROO IRUZDUG ZLWK? RU VFUROO EDFN
ZLWK?� (DFK DGGLWLRQDO VFUROOLQJ DFWLRQ OHDGV WR D IXUW�
KHU RSHUDWLQJ REMHFW IRU VHWWLQJ D FRQILJXUDWLRQ SDUD�
PHWHU� ,Q WKH IROORZLQJ VHFWLRQV HDFK RSHUDWLQJ REMHFW
LV VKRZQ LQ D ER[ DQG H[SODLQHG� 7KH WRS OLQH RI WKH
GLVSOD\ SDQHO� EHKLQG WKH EORFN QXPEHU� VKRZV WKH
GHYLFH IXQFWLRQ EHLQJ FRQILJXUHG� 7KH VHFRQG OLQH
FRQWDLQV WKH DVVRFLDWHG WH[W �H�J� p(;,67p�� ,I WKLV
WH[W LV FRUUHFW� \RX FDQ XVH WKH DUURZ NH\V+ RU �? WR
VFUROO WR WKH QH[W RSHUDWLQJ REMHFW� ,I WKH WH[W QHHGV WR
EH FKDQJHG� \RX ZLOO QHHG WR HQWHU WKH FRGH ZRUG
EHIRUH \RX FDQ XVH WKH p�p RU p�p NH\V WR FDOO XS DQ
DOWHUQDWLYH WH[W RQ WKH GLVSOD\ �H�J� pQRQ (;,67p��
7KHUH PD\ EH VHYHUDO DOWHUQDWLYHV ZKLFK FDQ EH GLV�
SOD\HG RQ WKH GLVSOD\ SDQHO E\ UHSHDWHGO\ SUHVVLQJ

WKH p�p RU p�p NH\V� :KHQ WKH ODVW SRVVLEOH DOWHUQD�
WLYH KDV EHHQ UHDFKHG XVLQJ WKH p�p NH\� DQ\ IXUWKHU
SUHVVLQJ RI WKH NH\ ZLOO KDYH QR HIIHFW� 7KLV DOVR DS�
SOLHV ZKHQ WKH ILUVW DOWHUQDWLYH LV UHDFKHG XVLQJ WKH
p�p NH\� 7KH FRUUHFW DOWHUQDWLYH FDQ EH FRQILUPHG E\
SUHVVLQJ WKH HQWHU NH\ (�

,I RSHUDWLRQ LV FDUULHG RXW YLD D 3& XVLQJ WKH RSHUDWLQJ
SURJUDP ',*6,9� HDFK VHWWLQJ SDUDPHWHU LV LGHQWLILHG
E\ D ��GLJLW DGGUHVV QXPEHU� ,Q WKH IROORZLQJ )LJXUHV
WKLV LV VKRZQ LQ EUDFNHWV QH[W WR WKH H[SODQDWLRQV�

,I \RX DWWHPSW WR VFUROO RQ ZLWKRXW FRQILUPLQJ DQ DOWH�
UDWLRQ ZLWK WKH HQWHU NH\ (� WKH IROORZLQJ SURPSW ZLOO
DSSHDU� p6$9( 1(: 6(77,1* "p� &RQILUP ZLWK WKH
p<HVp NH\ <�- WR DSSO\ WKH QHZ VHWWLQJV� 7KH QHZ
YDOXH RU WH[W LV VKRZQ� +RZHYHU� LI \RX SUHVV WKH
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3UHSDUDWLRQ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

p1Rp NH\ 1� WKH FKDQJH HQWHUHG VLQFH WKH ( NH\ ZDV
ODVW SUHVVHG LV FDQFHOHG DQG WKH ROG YDOXH RU WH[W LV
GLVSOD\HG� 7KLV HQDEOHV \RX WR FDQFHO DQ\ HUURQHRXV
FKDQJHV� 7R FRQWLQXH WR VFUROO IRUZDUG� \RX PXVW QRZ
SUHVV WKH UHOHYDQW DUURZ NH\ DJDLQ�

:KHQ WKH VHWWLQJ RI D FRQILJXUDWLRQ SDUDPHWHU LV WHU�
PLQDWHG E\ SUHVVLQJ WKH HQWHU NH\ (� WKH DVVRFLDWHG
GDWD DUH SHUPDQHQWO\ VDYHG DQG SURWHFWHG DJDLQVW
SRZHU IDLOXUH LQ ((3520V�

8VLQJ WKH* NH\V �EDFN RQH OHYHO�� \RX FDQ VZLWFK
EDFN WR WKH �QG RSHUDWLQJ OHYHO DQG PRYH WR WKH QH[W
RSHUDWLQJ EORFN ZLWK+ �IRUZDUGV� RU� E\ SUHVVLQJ WKH
* NH\ DJDLQ� \RX FDQ VZLWFK WR WKH ILUVW RSHUDWLQJ OH�
YHO�

����� &RQILJXULQJ WKH IXQFWLRQDO VFRSH RI WKH
GHYLFH � EORFN ��

7KH DYDLODEOH SURWHFWLYH DQG DGGLWLRQDO IXQFWLRQV FDQ
EH FRQILJXUHG DV (;,67HQW RU QRQ (;,67HQW� ,W LV HYHQ
SRVVLEOH WR VHOHFW PRUH WKDQ RQH DOWHUQDWLYH IRU VRPH
IXQFWLRQV�

)XQFWLRQV ZKLFK KDYH EHHQ FRQILJXUHG DV
QRQ (;,67HQW ZLOO QRW EH SURFHVVHG LQ WKH �6'����
7KHUH ZLOO EH QR LQGLFDWLRQV DQG WKH DVVRFLDWHG VHW�
WLQJ SDUDPHWHUV �IXQFWLRQV� WKUHVKROG YDOXHV� ZLOO QRW
EH TXHULHG GXULQJ VHWWLQJ �VHH VHFWLRQ ����� ,Q FRQ�
WUDVW� WKH VZLWFKLQJ RII RI D IXQFWLRQ PHDQV WKDW WKH
IXQFWLRQ ZLOO EH SURFHVVHG� WKDW LQGLFDWLRQV ZLOO EH
JHQHUDWHG �H�J� p��� VZLWFKHG RIIp�� EXW WKDW WKH IXQF�
WLRQ ZLOO QRW DIIHFW WKH RYHUDOO SURWHFWLRQ V\VWHP �H�J�
QR WULS FRPPDQG��

7KH IROORZLQJ ER[HV VKRZ WKH RSWLRQV IRU PD[LPXP
FRQILJXUDWLRQ RI WKH GHYLFH� ,Q SUDFWLFH� IXQFWLRQV
ZKLFK DUH QRW DYDLODEOH ZLOO QRW EH GLVSOD\HG�

*
+
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%HJLQQLQJ RI WKH EORFN p&RQILJXULQJ IXQFWLRQDO VFRSHp
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DYDLODEOH

� QRQ � (;,67 QRW DYDLODEOH
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3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

��� 0DUVKDOOLQJ RI ELQDU\ LQSXWV� ELQDU\ RXWSXWV DQG GLVSOD\V

����� ,QWURGXFWLRQ

7KH GHILQLWLRQ RI WKH ELQDU\ LQSXWV DQG RXWSXWV VKRZQ
LQ WKH JHQHUDO SODQV �DSSHQGL[ $� UHODWH WR WKH IDFWRU\
VHWWLQJV RI WKH GHYLFH RQ GHOLYHU\� +RZHYHU� DOORFDWLRQ
RI WKH LQSXWV DQG RXWSXWV WR WKH UHOHYDQW IXQFWLRQV
FDQ EH DOWHUHG DQG WKXV DGDSWHG WR WKH SDUWLFXODU ORFDO
FRQGLWLRQV�

0DUVKDOOLQJ RI WKH LQSXWV� RXWSXWV DQG GLVSOD\V LV FDU�
ULHG RXW E\ PHDQV RI WKH FRQWURO SDQHO RQ WKH IURQW
SDQHO RU YLD WKH RSHUDWRU LQWHUIDFH� +DQGOLQJ RI WKH
FRQWURO SDQHO LV H[SODLQHG LQ IXUWKHU GHWDLO LQ VHFWLRQ
���� 0DUVKDOOLQJ EHJLQV DW EORFN ���

0DUVKDOOLQJ UHTXLUHV LQSXW RI WKH FRGH ZRUG �VHH VHF�
WLRQ ������� :LWKRXW WKH FRGH ZRUG� WKH VHWWLQJV FDQ
EH UHDG RXW EXW QRW FKDQJHG� $ IODVKLQJ FXUVRU RQ WKH
GLVSOD\ LQGLFDWHV WKDW WKH GHYLFH LV QRZ LQ DOWHUDWLRQ
PRGH� VWDUWLQJ ZLWK WKH ILUVW DOWHUDWLRQ DIWHU LQSXW RI
WKH FRGH ZRUG DQG FRQWLQXLQJ XQWLO WKH HQG RI WKH
PDUVKDOOLQJ SURFHVV�

:KLOH WKH SURJUDPV DUH UXQQLQJ LQ WKH �6'���� VSHFL�
ILF ORJLFDO IXQFWLRQV DULVH ZKLFK DUH DVVLJQHG WR VSHFL�
ILF SK\VLFDO LQSXWV DQG RXWSXWV�

([DPSOH� $ SLFN XS LV GHWHFWHG E\ RQH RI WKH LQWHJUD�
WHG SURWHFWLYH IXQFWLRQV� 7KLV HYHQW LV JHQHUDWHG LQ
WKH GHYLFH DV DQ pLQGLFDWLRQp �ORJLFDO IXQFWLRQ�� 7KH
LQGLFDWLRQ PXVW EH PDGH DYDLODEOH DW VSHFLILF GHYLFH
WHUPLQDOV DV PDNH FRQWDFWV� 6LQFH VSHFLILF GHYLFH
WHUPLQDOV DUH KDUG�ZLUHG WR RQH VSHFLILF VLJQDO UHOD\
�SK\VLFDO�� H�J� VLJQDO UHOD\ �� WKH GHYLFH PXVW EH LQ�
IRUPHG WKDW WKH ORJLFDO LQGLFDWLRQ p)7 GHWp PXVW EH
VHQW WR VLJQDO UHOD\ �� 7KXV WZR RSHUDWRU VWDWHPHQWV
DUH RI SDUWLFXODU LPSRUWDQFH GXULQJ PDUVKDOOLQJ� :KLFK
SURWHFWLRQ�JHQHUDWHG �ORJLFDO� LQGLFDWLRQ VLJQDO VKRXOG
EH WUDQVPLWWHG WR ZKLFK �SK\VLFDO� VLJQDO UHOD\" 6HYH�
UDO �XS WR ��� LQGLFDWLRQ VLJQDOV FDQ EH WUDQVPLWWHG WR
D VLQJOH �SK\VLFDO� VLJQDO UHOD\�

$ VLPLODU VLWXDWLRQ DSSOLHV WR ELQDU\ LQSXWV� ,Q WKLV
FDVH� H[WHUQDO LQIRUPDWLRQ LV WUDQVPLWWHG WR WKH GHYLFH
�H�J� p'LI�EONp� YLD D �SK\VLFDO� LQSXW PRGXOH LQ RUGHU
WR LQLWLDWH WKH �ORJLFDO� IXQFWLRQ RI EORFNLQJ WKH ,!!
GLIIHUHQWLDO SURWHFWLRQ� 7KH UHOHYDQW TXHVWLRQ WR WKH
RSHUDWRU LV WKHUHIRUH� :KLFK VLJQDO RI D �SK\VLFDO� EL�
QDU\ LQSXW VKRXOG WULJJHU ZKLFK UHDFWLRQ LQ WKH SURWHF�
WLRQ GHYLFH" $ VLQJOH ELQDU\ LQSXW FDQ WULJJHU XS WR ��
�ORJLFDO� IXQFWLRQV�

7KH FRPPDQG UHOD\V RI WKH GHYLFH FDQ DOVR EH PDUV�
KDOOHG WR GLIIHUHQW IXQFWLRQV� (DFK FRPPDQG UHOD\ FDQ
EH FRQWUROOHG E\ FRPPDQG IXQFWLRQV�

6LJQDO IXQFWLRQV FDQ DOVR EH XVHG LQ D YDULHW\ RI ZD\V�
)RU H[DPSOH� D VLJQDO IXQFWLRQ FDQ DFWXDWH VHYHUDO
VLJQDO UHOD\V� WULS VHYHUDO FRPPDQG UHOD\V� DV ZHOO DV
EH GLVSOD\HG RQ WKH /('V DQG FRQWUROOHG E\ ELQDU\
LQSXWV�

7KH PDUVKDOOLQJ SURFHVV LV VWUXFWXUHG VXFK WKDW HDFK
SK\VLFDO LQSXW�RXWSXW PRGXOH �ELQDU\ LQSXW� VLJQDO UH�
OD\� /(' DQG FRPPDQG UHOD\� ZLOO EH TXHULHG ZLWK UH�
JDUG WR WKH DVVLJQPHQW RI �ORJLFDO� IXQFWLRQV�

7KH DYDLODEOH ORJLFDO IXQFWLRQV DUH OLVWHG LQ WKH IROOR�
ZLQJ VHFWLRQV�

7KH PDUVKDOOLQJ SDUDPHWHU EORFNV DUH UHDFKHG E\
VFUROOLQJ ZLWK WKH NH\V+ �IRUZDUGV� RU?��EDFN�
ZDUGV�� � �QH[W OHYHO� DQG * �SUHYLRXV OHYHO�� ,I WKH
GHYLFH LV UHDG\ WR UXQ DQG LQ LWV LQLWLDO VWDWH LQ OHYHO ��
\RX FDQ UHDFK WKH VWDUW RI WKH PDUVKDOOLQJ EORFNV DV
IROORZV �VHH )LJXUH ������

- 3UHVV WKH+ NH\ �IRUZDUGV��

- XVH WKH� NH\ �QH[W OHYHO� WR VZLWFK WR WKH VHFRQG
RSHUDWLQJ OHYHO�

- VFUROO ZLWK WKH+ NH\ XQWLO EORFN �� DSSHDUV RQ WKH
GLVSOD\�

� � 0 $ 5 6 +

>����@
%HJLQQLQJ RI WKH PDUVKDOOLQJ EORFNV
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)LJXUH ����([FHUSW IURP WKH PHQX WUHH� ([DPSOH IRU VHOHFWLQJ PDUVKDOOLQJ RI ELQDU\ LQSXWV

7KH� NH\ WDNHV \RX WR WKH QH[W PDUVKDOOLQJ EORFN
�H�J� ��� PDUVKDOOLQJ RI ELQDU\ LQSXWV� RU WKH*� NH\
WDNHV \RX EDFN WR WKH �VW RSHUDWLQJ OHYHO �VHWWLQJV��
:LWKLQ D EORFN� \RX FDQ JR WR WKH QH[W OHYHO ZLWK WKH
� NH\ ZKHUH \RX FDQ VFUROO IRUZDUGV ZLWK WKH+ NH\
DQG EDFNZDUGV ZLWK WKH? NH\� (DFK IXUWKHU VFUROOLQJ
OHDGV WR WKH GLVSOD\ DQG LQWHUURJDWLRQ RI DQ DGGLWLRQDO
LQSXW� RXWSXW RU GLVSOD\� 7KH QDPH RI WKH LQSXW RU RXW�
SXW PRGXOH DSSHDUV LQ WKH GLVSOD\ DV KHDGLQJ�

6ZLWFKLQJ WR WKH QH[W OHYHO ZLWK WKH� NH\ WDNHV \RX
WR WKH DFWXDO VHOHFWLRQ OHYHO IRU WKH DOORFDWHG ORJLFDO
IXQFWLRQV� 7KH WRS OLQH RI WKH GLVSOD\ FRQWDLQV WKH SK\�
VLFDO LQSXW�RXWSXW PRGXOH IROORZHG E\ D � WR ��GLJLW
LQGH[ QXPEHU� 7KH �QG GLVSOD\ OLQH FRQWDLQV WKH FXU�
UHQWO\ DVVLJQHG ORJLFDO IXQFWLRQ�

,Q WKLV �WK OHYHO� WKH p�p NH\ OHWV \RX FDOO XS DOO PDUV�
KDOODEOH LQSXW�RXWSXW IXQFWLRQV RQ WKH GLVSOD\ RQFH
\RX KDYH HQWHUHG WKH FRGH ZRUG� <RX FDQ DOVR VFUROO
EDFNZDUGV ZLWK WKH p�p NH\�
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� � �� 6LHPHQV $* ¼ 2FWREHU ����

7KH UHTXLUHG IXQFWLRQ LV FRQILUPHG ZLWK WKH HQWHU NH\
(� $GGLWLRQDO IXQFWLRQV �XQGHU IXUWKHU LQGH[ QXPEHUV�
FDQ WKHQ EH VHOHFWHG IRU WKH VDPH SK\VLFDO PRGXOH
XVLQJ WKH+ NH\� (DFK VHOHFWLRQ PXVW EH FRQILUPHG
ZLWK WKH ( NH\� ,I WKH SDUWLFXODU LQSXW RI D SK\VLFDO PR�
GXOH LV QRW DVVLJQHG� WKH pQRW DOO�p IXQFWLRQ �QRW
DOORFDWHG� LV VHOHFWHG�

7R H[LW WKH VHOHFWLRQ OHYHO� SUHVV*� 7KH SUHYLRXV RSH�
UDWLQJ OHYHO DSSHDUV RQ WKH GLVSOD\� <RX FDQ QRZ
VZLWFK WR WKH QH[W SK\VLFDO LQSXW�RXWSXW PRGXOH E\
SUHVVLQJ WKH �+ NH\ RU WR WKH SUHYLRXV PRGXOH ZLWK
WKH?�NH\ ZKHUH \RX FDQ WKHQ SURFHHG DV EHIRUH�

7KH IROORZLQJ VHFWLRQV VSHFLI\ WKH PDUVKDOOLQJ IRU WKH
ELQDU\ LQSXWV� ELQDU\ RXWSXWV DQG GLVSOD\V� 7KH DUURZ
NH\V+�?�RU� * QH[W WR WKH GLVSOD\ ER[HV LQGLFDWH
WKH PHWKRG RI VFUROOLQJ IURP RSHUDWLQJ OHYHO WR RSHUD�
WLQJ OHYHO DV ZHOO DV ZLWKLQ WKH EORFN RU VHOHFWLRQ OHYHO�
7KH DUURZ NH\V ZKLFK OHDG WR WKH QH[W RSHUDWLQJ RE�
MHFW LQ DFFRUGDQFH ZLWK WKH ORJLFDO VHTXHQFH RI WKH
PDUVKDOOLQJ SURFHVV DUH LQGLFDWHG LQ EROG )LJXUHV�

<RX ZLOO ILQG IXOO GHWDLOV RI WKH DYDLODEOH IXQFWLRQ GH�
VLJQDWLRQV LQ DSSHQGL[ &� ,I RSHUDWLRQ LV FDUULHG RXW YLD
D 3& DQG WKH RSHUDWLQJ SURJUDP ',*6,9� HDFK VHWWLQJ
SDUDPHWHU LV LGHQWLILHG E\ D ��GLJLW DGGUHVV QXPEHU� ,Q
WKH IROORZLQJ )LJXUHV WKLV LV VKRZQ LQ EUDFNHWV QH[W WR
WKH H[SODQDWLRQV�

,I \RX DWWHPSW WR VFUROO RQ ZLWKRXW FRQILUPLQJ D PDUV�
KDOOLQJ ZLWK WKH HQWHU NH\ ( � WKH IROORZLQJ SURPSW ZLOO
DSSHDU� p6$9( 1(: 6(77,1* "p� &RQILUP ZLWK WKH
p<HVp NH\ -�< WR FRQILUP DQG DSSO\ WKH QHZ VHWWLQJ�
7KH QHZ WH[W LV GLVSOD\HG� +RZHYHU� LI \RX SUHVV WKH
p1Rp NH\ 1� WKH FKDQJH HQWHUHG VLQFH WKH ( NH\ ZDV
ODVW SUHVVHG LV FDQFHOHG DQG WKH ROG WH[W LV GLVSOD\HG�
7KLV HQDEOHV \RX WR FDQFHO DQ\ HUURQHRXV FKDQJHV� 7R
FRQWLQXH WR VFUROO IRUZDUG� \RX PXVW QRZ SUHVV WKH
UHOHYDQW DUURZ NH\ DJDLQ�

:KHQ WKH PDUVKDOOLQJ LV WHUPLQDWHG E\ SUHVVLQJ WKH
HQWHU NH\ ( WKH DOORFDWLRQV DUH LPPHGLDWHO\ DSSOLHG
DQG SHUPDQHQWO\ VDYHG DQG SURWHFWHG DJDLQVW SRZHU
IDLOXUH LQ ((3520V�

����� 0DUVKDOOLQJ RI WKH ELQDU\ LQSXWV
� EORFN ��

7KH GHYLFH KDV � ELQDU\ LQSXWV ZKLFK DUH GHVLJQDWHG
%, � WR %, �� 7KH\ FDQ EH PDUVKDOOHG LQ EORFN ��� <RX
FDQ UHDFK WKH EORFN IURP WKH LQLWLDO VWDWH RI WKH GHYLFH
LQ OHYHO � DV IROORZV� 3UHVV WKH+ NH\ �IRUZDUGV��
VZLWFK WR WKH �QG RSHUDWLQJ OHYHO ZLWK WKH� NH\ �QH[W
OHYHO�� VFUROO ZLWK WKH + NH\ XQWLO EORFN �� DSSHDUV RQ
WKH GLVSOD\� 8VH WKH� NH\ WR VZLWFK WR RSHUDWLQJ OH�
YHO ��� 0DUVKDOOLQJ ELQDU\ LQSXWV� VHH )LJXUH ������

6HOHFWLRQ LV FDUULHG RXW DV GHVFULEHG LQ VHFWLRQ ������

$ FKRLFH LV DYDLODEOH IRU HDFK ELQDU\ LQSXW IXQFWLRQ DV
WR ZKHWKHU WKH DFWLYDWHG YROWDJH LV DSSOLHG� RU ZKH�
WKHU LW LV UHPRYHG� ZKHUHE\�

- � � DFWLYDWHG ZLWK YROWDJH�
7KH LQSXW DFWV FRUUHVSRQGLQJ WR D PDNH FRQWDFW�
L�H� WKH FRQWURO YROWDJH DW WKH LQSXW WHUPLQDOV DFWL�
YDWHV WKH IXQFWLRQ�

- �1� DFWLYDWHG ZLWK YROWDJH UHVHW�
7KH LQSXW DFWV DV D EUHDN FRQWDFW� L�H� WKH FRQWURO
YROWDJH DW WKH LQSXW WHUPLQDOV UHVHWV WKH IXQFWLRQ�
,I WKHUH LV QR FRQWURO YROWDJH� WKH IXQFWLRQ LV DFWLYH�

:KHQ VFUROOLQJ ZLWK WKH p�p RU p�p NH\� HDFK LQSXW
IXQFWLRQ LV GLVSOD\HG HLWKHU ZLWKRXW D VWDWXV LQGLFDWLRQ
�DFWLYDWHG ZLWK YROWDJH� RU ZLWK WKH VWDWXV LQGLFDWLRQ
p1p �DFWLYDWHG ZLWK YROWDJH UHVHW�� 7KH VHOHFWHG IXQF�
WLRQ PXVW EH FRQILUPHG ZLWK WKH HQWHU NH\ (�

7DEOH ��� VKRZV D OLVW RI DOO WKH LQSXW IXQFWLRQV ZLWK
WKHLU UHVSHFWLYH IXQFWLRQ QXPEHUV )QR� ,QSXW IXQF�
WLRQV KDYH QR HIIHFW LI WKH UHOHYDQW SURWHFWLYH IXQFWLRQ
RI WKH GHYLFH KDV EHHQ FRQILJXUHG VR WKDW LW LV QRW
DYDLODEOH �VHH VHFWLRQ �������

7KH JHQHUDO GLDJUDPV LQ DSSHQGL[ $ VKRZ WKH DVVLJQ�
PHQW RI WKH ELQDU\ LQSXWV RQ GHOLYHU\� 7KH IROORZLQJ
ER[HV VKRZ DQ H[DPSOH DVVLJQPHQW IRU ELQDU\ LQSXW
�� 7DEOH ��� VKRZV DOO SUHVHWWLQJV�
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1R IXUWKHU IXQFWLRQV DUH DFWLYDWHG E\ LQSXW ��

7KH p�p NH\ OHWV \RX FDOO XS DOO PDUVKDOODEOH LQSXW
IXQFWLRQV RQ WKH GLVSOD\ RQFH \RX KDYH HQWHUHG WKH
FRGH ZRUG� 7KH p�p NH\ DOVR OHWV \RX VFUROO EDFNZDUGV
WKURXJK WKH OLVW RI DOWHUQDWLYHV� 7KH UHTXLUHG IXQFWLRQ
LV FRQILUPHG ZLWK WKH HQWHU NH\ (� $GGLWLRQDO IXQF�
WLRQV XQGHU IXUWKHU LQGH[ QXPEHUV �� WR ��� FDQ WKHQ
EH VHOHFWHG IRU ELQDU\ LQSXW � XVLQJ WKH+ NH\� (DFK

VHOHFWLRQ PXVW EH FRQILUPHG ZLWK WKH ( NH\� ,I WKH
VORW RI D SK\VLFDO PRGXOH LV QRW DVVLJQHG� WKH pQRW
DOO�p IXQFWLRQ �QRW DOORFDWHG� LV VHOHFWHG�

<RX FDQ H[LW WKH VHOHFWLRQ OHYHO RI ELQDU\ LQSXW � ZLWK
WKH*� NH\� 7KH+ NH\ WDNHV \RX WR WKH QH[W ELQDU\
LQSXW�

7DEOH ��� 0DUVKDOODEOH ELQDU\ LQSXW IXQFWLRQV

)1R� 6KRUW WH[W

�GLVSOD\ RQ /&'�

/RJLFDO IXQFWLRQ
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!&%FOR
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!5H�EON

!3:0�EO

1RW DOORFDWHG

!5HVHW /(' LQGLFDWRUV

!&LUFXLW EUHDNHU FORVHG

!%ORFN GLIIHUHQWLDO SURWHFWLRQ

!/RFNRXW UHVHW

!%ORFN WUDQVIHU WULS WUDQVPLWWHU

!7UDQVIHU WULS VLJQDO LQSXW

!%ORFN RI WULS UHFHLYHU

!%ORFN SLORW ZLUH PRQLWRU
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3UHSDUDWLRQ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

$Q RYHUYLHZ RI WKH IDFWRU\ VHWWLQJV IRU WKH ELQDU\ LQ�
SXWV LV SURYLGHG LQ WDEOH ����

7DEOH ��� )DFWRU\ VHW ELQDU\ LQSXWV

�WK RSHUDWLQJ OHYHO �WK RSHUDWLQJ OHYHO )1R� &RPPHQW

0$56+$//,1* %,1$5< ,13876 %ORFN KHDGLQJ

�� 0$56+ %, � � � % , � �
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���� !%ORFN GLIIHUHQWLDO SURWHFWLRQ
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���� !/RFNRXW 5HVHW

�� 0$56+ %, � � � % , � �
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���� !5HVHW /(' LQGLFDWRUV

����� 0DUVKDOOLQJ RI VLJQDO UHOD\ � EORFN ��

7KH GHYLFH KDV � VLJQDO RXWSXWV �VLJQDO UHOD\V�� $V�
VLJQPHQW RI VLJQDO UHOD\ 6,*�5(� LV IL[HG ZLWK WKH LQ�
GLFDWLRQ p3URWHFWLRQ UHDG\p� 7KLV LQGLFDWLRQ DSSHDUV
ZKHQ WKH VHOI�PRQLWRULQJ RI WKH GHYLFH KDV QRW GHWHF�
WHG DQ\ IDXOWV�

7KH RWKHU VLJQDO UHOD\V 6,*�5(� DQG 6,*�5(� FDQ EH
PDUVKDOOHG LQ EORFN ��� <RX FDQ UHDFK WKH EORFN IURP
WKH LQLWLDO VWDWH RI WKH GHYLFH LQ OHYHO � DV IROORZV�
3UHVV WKH+ NH\ �IRUZDUGV�� VZLWFK WR WKH �QG RSHUD�
WLQJ OHYHO ZLWK WKH� NH\ �QH[W OHYHO�� VFUROO ZLWK WKH
+ NH\ XQWLO EORFN �� DSSHDUV RQ WKH GLVSOD\� 6ZLWFK WR
RSHUDWLQJ OHYHO � ZLWK WKH� NH\ DQG VFUROO WR EORFN ��
ZLWK WKH+�NH\�� 0DUVKDOOLQJ VLJQDO UHOD\� 6HOHFWLRQ
LV FDUULHG RXW DV GHVFULEHG LQ VHFWLRQ ������ 0XOWLSOH
LQGLFDWLRQV DUH SHUPLWWHG� L�H� D ORJLFDO LQGLFDWLRQ FDQ
EH WUDQVPLWWHG WR VHYHUDO VLJQDO UHOD\V �VHH VHFWLRQ
�������

7DEOH ��� VKRZV D OLVW RI DOO WKH VLJQDO IXQFWLRQV ZLWK
WKHLU UHVSHFWLYH IXQFWLRQ QXPEHUV )QR� 6LJQDO IXQF�
WLRQV KDYH QR HIIHFW LI WKH UHOHYDQW SURWHFWLYH IXQFWLRQ
RI WKH GHYLFH LV QRW DYDLODEOH RU KDV EHHQ FRQILJXUHG
VR WKDW LW LV QRW DYDLODEOH�

7KH JHQHUDO GLDJUDPV LQ DSSHQGL[ $ VKRZ WKH DVVLJQ�
PHQW RI WKH VLJQDO UHOD\V RQ GHOLYHU\� 7KH IROORZLQJ
ER[HV VKRZ VRPH H[DPSOHV RI WKHVH� 7DEOH ��� FRQ�
WDLQV D FRPSOHWH OLVW RI DOO SUHVHWWLQJV�

1RWHV UHJDUGLQJ WDEOH ���� 7KH LQGLFDWLRQV VWDUWLQJ
ZLWK p!p DUH GLUHFW IHHGEDFN LQIRUPDWLRQ RI WKH EL�
QDU\ LQSXW DQG KDYH LGHQWLFDO VWDWXV WR WKH ELQDU\ LQ�
SXW� 7KH\ DSSHDU DV ORQJ DV WKH UHOHYDQW ELQDU\ LQSXW
LV DFWXDWHG�

)RU IXUWKHU LQIRUPDWLRQ RQ WKH LQGLFDWLRQV� VHH VHFWLRQ
����
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1R IXUWKHU VLJQDO IXQFWLRQV IRU VLJQDO UHOD\ �

7KH p�p NH\ OHWV \RX FDOO XS DOO PDUVKDOODEOH RXWSXW
IXQFWLRQV RQ WKH GLVSOD\ RQFH \RX KDYH HQWHUHG WKH
FRGH ZRUG� 7KH p�p NH\ DOVR OHWV \RX VFUROO EDFNZDUGV
WKURXJK WKH OLVW RI DOWHUQDWLYHV� &RQILUP WKH UHTXLUHG
IXQFWLRQ ZLWK WKH HQWHU NH\ (� $GGLWLRQDO IXQFWLRQV
XQGHU IXUWKHU LQGH[ QXPEHUV �� WR ��� FDQ WKHQ EH

VHOHFWHG IRU VLJQDO UHOD\ � XVLQJ WKH+ NH\� (DFK VH�
OHFWLRQ PXVW EH FRQILUPHG ZLWK WKH ( NH\� ,I WKH VORW
RI D SK\VLFDO PRGXOH LV QRW DVVLJQHG� WKH pQRW
DOO�p IXQFWLRQ �QRW DOORFDWHG� LV VHOHFWHG�

([LW WKH VHOHFWLRQ OHYHO RI VLJQDO UHOD\ � ZLWK*�� 6FUROO
WR WKH QH[W VLJQDO UHOD\ ZLWK WKH+ NH\�

7DEOH ��� 0DUVKDOODEOH ELQDU\ RXWSXW IXQFWLRQV
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1RW DOORFDWHG

!5HVHW /(' LQGLFDWRU

$Q\ SURWHFWLRQ RSHUDWLYH

*HQHUDO IDXOW GHWHFWLRQ RI GHYLFH

*HQHUDO WULS RI GHYLFH

!&LUFXLW EUHDNHU FORVHG

&LUFXLW�EUHDNHU WHVW LQ SURJUHVV

&LUFXLW�EUHDNHU WHVW� 7ULS ��SROH

!%ORFN GLIIHUHQWLDO SURWHFWLRQ

!/RFNRXW 5HVHW

'LIIHUHQWLDO SURWHFWLRQ LV VZLWFKHG RII

'LIIHUHQWLDO SURWHFWLRQ LV EORFNHG

'LIIHUHQWLDO SURWHFWLRQ LV DFWLYH

'LIIHUHQWLDO SURWHFWLRQ� ,',))! WLPH GHOH\ VWDUWHG

'LIIHUHQWLDO SURWHFWLRQ� *HQHUDO IDXOW GHWHFWLRQ

'LIIHUHQWLDO SURWHFWLRQ�%ORFNHG E\ H[WHUQDO IDXOW

'LIIHUHQWLDO SURWHFWLRQ�%ORFNHG E\ KDUPRQLFV

'LIIHUHQWLDO SURWHFWLRQ� 7ULS E\ ,',))!

'LIIHUHQWLDO SURWHFWLRQ� ,QWHUWULS VHQG VLJQDO

'LIIHUHQWLDO SURWHFWLRQ� %ORFNHG E\ ,',)) VXSHUYLV�

7ULS�/RFNRXW LV LQ SURJUHVV

!%ORFN WUDQVIHU WULS WUDQVPLWWHU

!7UDQVIHU WULS VLJQDO LQSXW

7UDQVIHU WULS WUDQVPLWWHU LV EORFNHG

7UDQVIHU WULS WUDQVPLVVLRQ VLJQDO

!%ORFN RI WULS UHFHLYHU

7ULS UHFHLYHU LV VZLWFKHG RII

7ULS UHFHLYHU LV EORFNHG

7ULS UHFHLYHU LV DFWLYH
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� � �� 6LHPHQV $* ¼ 2FWREHU ����
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7ULS UHFHLYHU� *HQHUDO IDXOW GHWHFWLRQ

7ULS UHFHLYHU� *HQHUDO WULS

7ULS UHFHLYHU� 7ULS VLJQDO UHFHLYHG

!%ORFNLQJ RI SLORW ZLUH PRQLWRULQJ

3LORW ZLUH PRQLWRU LV VZLWFKHG RII

3LORW ZLUH PRQLWRU LV EORFNHG

3LORW ZLUH PRQLWRU� )DLOXUH GHWHFWHG

7DEOH ��� )DFWRU\ VHW LQGLFDWLRQV RQ VLJQDO UHOD\

�WK RSHUDWLQJ OHYHO �WK RSHUDWLQJ OHYHO )1R� &RPPHQW

0$56+$//,1* 6LJQDO UHOD\ %ORFN KHDGLQJ
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���� 7ULS�/RFNRXW LV LQ SURJUHVV

����� 0DUVKDOOLQJ RI WKH /('V � EORFN ��

7KH GHYLFH KDV � /('V IRU RSWLFDO GLVSOD\� � RI ZKLFK
FDQ EH PDUVKDOOHG� 7KHVH DUH GHVLJQDWHG /(' � WR
/(' � DQG FDQ EH PDUVKDOOHG LQ EORFN ��� 7KH EORFN
PD\ EH UHDFKHG IURP WKH LQLWLDO VWDWH RI WKH GHYLFH LQ
OHYHO � DV IROORZV� 3UHVV WKH+ NH\ �IRUZDUGV�� VZLWFK
WR WKH �QG RSHUDWLQJ OHYHO ZLWK WKH� NH\ �QH[W OHYHO��
VFUROO ZLWK WKH + NH\ XQWLO EORFN �� DSSHDUV RQ WKH
GLVSOD\� 6ZLWFK WR RSHUDWLQJ OHYHO � ZLWK WKH� NH\
DQG VFUROO IRUZDUGV WR EORFN �� ZLWK WKH+�NH\��
0$56+DOOLQJ /('� 6HOHFWLRQ LV FDUULHG RXW DV GHVFUL�
EHG LQ VHFWLRQ ������ 0XOWLSOH LQGLFDWLRQV DUH SHUPLW�
WHG� L�H� D ORJLFDO LQGLFDWLRQ FDQ EH WUDQVPLWWHG WR VH�
YHUDO /('V �VHH VHFWLRQ �������

,Q DGGLWLRQ WR WKH ORJLFDO IXQFWLRQ LWVHOI� LW PD\ DOVR EH
VHOHFWHG ZKHWKHU HDFK /(' LV WR RSHUDWH DV PHPRUL�
]HG RU QRW PHPRUL]HG� :KHQ VFUROOLQJ ZLWK WKH p�p
NH\� HDFK VLJQDO IXQFWLRQ IRU WKH /(' LV GLVSOD\HG HL�
WKHU ZLWKRXW D VWDWXV LQGLFDWLRQ �QRW PHPRUL]HG� RU
ZLWK WKH LQGH[ pPp �P  PHPRUL]HG��

7KH PDUVKDOODEOH VLJQDO IXQFWLRQV DUH WKH VDPH DV
WKRVH OLVWHG LQ WDEOH ���� 6LJQDO IXQFWLRQV KDYH QR HI�
IHFW LI WKH UHOHYDQW SURWHFWLYH IXQFWLRQ LQ WKH GHYLFH
KDV EHHQ FRQILJXUHG VR WKDW LW LV QRQ H[LVWHQW�

7KH VHOHFWHG IXQFWLRQ PXVW EH FRQILUPHG ZLWK WKH
HQWHU NH\ (�

7KH IURQW YLHZ RI WKH GHYLFH �)LJXUH ���� VKRZV WKH
DVVLJQPHQW RI WKH /(' RQ GHOLYHU\� 7KH IROORZLQJ ER�
[HV VKRZ DQ H[DPSOH DVVLJQPHQW IRU ELQDU\ LQSXW ��
7DEOH ��� VKRZV DOO IDFWRU\ VHWWLQJV�
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LV FRQILUPHG ZLWK WKH HQWHU NH\ (� $GGLWLRQDO IXQF�
WLRQV XQGHU IXUWKHU LQGH[ QXPEHUV �� WR ��� FDQ WKHQ

EH VHOHFWHG IRU /(' � XVLQJ WKH+ NH\� (DFK VHOHF�
WLRQ PXVW EH FRQILUPHG ZLWK WKH ( NH\� ,I WKH VORW RI D
SK\VLFDO PRGXOH LV QRW DVVLJQHG� WKH pQRW DOO�p
IXQFWLRQ �QRW DOORFDWHG� LV VHOHFWHG�

<RX FDQ H[LW WKH VHOHFWLRQ OHYHO RI /(' � ZLWK WKH*�
NH\� 6FUROO WR WKH QH[W /(' ZLWK WKH+ NH\�
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����� 0DUVKDOOLQJ RI WKH FRPPDQG UHOD\V �
EORFN ��

7KH GHYLFH KDV � FRPPDQG UHOD\V ZLWK WULS GXW\� GHVL�
JQDWHG DV &0'�5( � DQG &0'�5( �� 7KH\ FDQ EH
PDUVKDOOHG LQ EORFN ��� <RX FDQ UHDFK WKH EORFN IURP
WKH LQLWLDO VWDWH RI WKH GHYLFH LQ OHYHO � DV IROORZV�
3UHVV WKH+ NH\ �IRUZDUGV�� VZLWFK WR WKH �QG RSHUD�
WLQJ OHYHO ZLWK WKH� NH\ �QH[W OHYHO�� VFUROO ZLWK WKH
+ NH\ XQWLO EORFN �� DSSHDUV RQ WKH GLVSOD\� 6ZLWFK WR
RSHUDWLQJ OHYHO � ZLWK WKH� NH\ DQG VFUROO WR EORFN ��
ZLWK WKH+�NH\�� 0DUVKDOOLQJ FRPPDQG UHOD\� 6HOHF�
WLRQ LV FDUULHG RXW DV GHVFULEHG LQ VHFWLRQ ������ 0XOWL�
SOH FRPPDQGV DUH SHUPLWWHG� L�H� D ORJLFDO LQGLFDWLRQ
FDQ EH WUDQVPLWWHG WR VHYHUDO FRPPDQG UHOD\V �VHH
VHFWLRQ �������

$OO LQGLFDWLRQV VKRZQ LQ WDEOH ��� FDQ EH PDUVKDOOHG
WR FRPPDQG UHOD\V� &RPPDQG IXQFWLRQV KDYH QR HI�
IHFW LI WKH UHOHYDQW SURWHFWLYH IXQFWLRQ LQ WKH GHYLFH LV
QRW DYDLODEOH� VZLWFKHG RII RU KDV EHHQ FRQILJXUHG VR
WKDW LW LV QRW DYDLODEOH RU LV SDUDPHWHUL]HG DV LQGLFDWLRQ
RQO\�

7KH JHQHUDO GLDJUDPV LQ DSSHQGL[ $ VKRZ WKH DVVLJQ�
PHQW RI WKH FRPPDQG UHOD\V RQ GHOLYHU\� 7KH IROOR�
ZLQJ ER[HV VKRZ VRPH H[DPSOHV IRU FRPPDQG
UHOD\ ��

7DEOH ��� VKRZV DOO IDFWRU\ VHWWLQJV�

,I VHYHUDO SURWHFWLYH IXQFWLRQV DUH WR WULS WKH VDPH
FLUFXLW EUHDNHU� WKH UHOHYDQW FRPPDQG UHOD\ PXVW EH
DFWLYDWHG E\ WKH UHOHYDQW FRPPDQG IXQFWLRQ�

*
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%HJLQQLQJ RI WKH EORFN
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�� 1R IXUWKHU FRPPDQG IXQFWLRQV IRU FRPPDQG UHOD\
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3UHSDUDWLRQ ,QVWUXFWLRQV �
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7KH p�p NH\ OHWV \RX GLVSOD\ DOO PDUVKDOODEOH RXWSXW
IXQFWLRQV RQFH WKH FRGH ZRUG KDV EHHQ HQWHUHG� 7KH
p�p NH\ DOVR OHWV \RX VFUROO EDFNZDUGV WKURXJK WKH OLVW
RI DOWHUQDWLYHV� 7KH UHTXLUHG IXQFWLRQ LV FRQILUPHG
ZLWK WKH HQWHU NH\ (� $GGLWLRQDO IXQFWLRQV XQGHU IXUW�
KHU LQGH[ QXPEHUV �� WR ��� FDQ WKHQ EH VHOHFWHG IRU

FRPPDQG UHOD\ � XVLQJ WKH+ NH\� (DFK VHOHFWLRQ
PXVW EH FRQILUPHG ZLWK WKH ( NH\� ,I WKH VORW RI D SK\�
VLFDO PRGXOH LV QRW DVVLJQHG� WKH pQRW DOO�p IXQF�
WLRQ �QRW DOORFDWHG� LV VHOHFWHG�

([LW WKH VHOHFWLRQ OHYHO RI FRPPDQG UHOD\ � ZLWK*��
6FUROO WR WKH QH[W FRPPDQG UHOD\ ZLWK WKH+ NH\�

7DEOH ��� )DFWRU\ VHW FRPPDQG IXQFWLRQV

�WK RSHUDWLQJ OHYHO �WK RSHUDWLQJ OHYHO )1R� &RPPHQW

0$56+$//,1* &200$1' 5(/$< %ORFN KHDGLQJ

�� 0$56+

&0'�5( �

� � &0'�

' H Y� 7U

��� *HQHUDO WULS RI GHYLFH

�� 0$56+

&0'�5( �

� � &0'�

' H Y� 7U

��� *HQHUDO WULS RI GHYLFH
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2SHUDWLQJ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 2FWREHU ����

� 2SHUDWLQJ ,QVWUXFWLRQV

��� 6DIHW\ PHDVXUHV

:DUQLQJ
7KH VDIHW\ UHJXODWLRQV DSSOLFDEOH WR ZRUNLQJ LQ SRZHU SODQWV PXVW EH REVHUYHG IRU WHVWLQJ DQG
FRPPLVVLRQLQJ�

&DXWLRQ
2SHUDWLQJ WKH GHYLFH RQ D EDWWHU\ FKDUJHU ZLWKRXW D EDWWHU\ FRQQHFWHG FDQ OHDG WR XQDFFHSWDEO\
KLJK YROWDJHV DQG WR GHVWUXFWLRQ RI WKH GHYLFH� 6HH DOVR WDEOH ��� XQGHU 7HFKQLFDO GDWD�

��� 2SHUDWLQJ WKH GHYLFH

'LJLWDO SURWHFWLRQ GHYLFHV DV ZHOO DV DXWRPDWLF GHYL�
FHV DUH RSHUDWHG ZLWK GLDORJ EHWZHHQ WKH RSHUDWRU
DQG WKH GHYLFH YLD WKH LQWHJUDWHG NH\SDG DQG GLVSOD\
SDQHO RQ WKH IURQW RI WKH GHYLFH� $OO WKH SDUDPHWHUV
QHFHVVDU\ IRU RSHUDWLRQ FDQ EH HQWHUHG DOO LQIRUPDWLRQ
FDQ EH UHDG RXW� 2SHUDWLRQ ZLWK D 3& LV DOVR SRVVLEOH
WKURXJK WKH VHULDO LQWHUIDFH IRU H[DPSOH�

����� 0HPEUDQH NH\SDG�'LVSOD\ SDQHO

)LJXUH ��� VKRZV WKH IURQW YLHZ RI WKH GHYLFH�

$ WZR�OLQH /&' ZLWK � FKDUDFWHUV SHU OLQH �GLVSOD\ SD�
QHO� LV DYDLODEOH DV D GLVSOD\� (DFK FKDUDFWHU LV GLV�
SOD\HG LQ D �[� GRW PDWUL[� 7KH QXPHULFV� OHWWHUV DQG
D QXPEHU RI VSHFLDO FKDUDFWHUV DUH GLVSOD\HG�

$ WZR�GLJLW QXPEHU DSSHDUV LQ WKH WRS OLQH RI WKH GLV�
SOD\ SDQHO IRU SDUDPHWHUV� 7KLV QXPEHU LQGLFDWHV WKH
RSHUDWLQJ EORFN�

7KH FRQWURO SDQHO FRQVLVWV RI � NH\V ZLWK <HV�1R DQG
FRQWURO NH\V ZLWK ZKLFK LW LV SRVVLEOH WR PRYH WKURXJK

WKH KLHUDUFKLFDOO\ VWUXFWXUHG RSHUDWLQJ PHQX WUHH� 7KH
LQGLYLGXDO NH\V KDYH WKH IROORZLQJ PHDQLQJV�

.H\V IRU FKDQJLQJ QXPHULFDO YDOXHV DQG DOWHUQDWLYH
WH[W YDOXHV�

,QFUHDVH WKH YDOXHV�
VWDUWLQJ IURP WKH GHIDXOW YDOXH

'HFUHDVH WKH YDOXHV�
VWDUWLQJ IURP WKH GHIDXOW YDOXH

<HV�1R NH\V

<HV NH\� 7KH RSHUDWRU DQVZHUV WKH
TXHVWLRQ LQ WKH GLVSOD\ ZLWK \HV

1R NH\� 7KH RSHUDWRU DQVZHUV WKH
TXHVWLRQ LQ WKH GLVSOD\ ZLWK QR� WKLV NH\
DOVR VHUYHV WR GHOHWH VWRUHG GLVSOD\V
�/('V DQG IDXOW HYHQWV�

�

���

<�-

1
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2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

.H\V IRU VFUROOLQJ LQ WKH GLVSOD\

6FUROO IRUZDUGV� WKH QH[W RSHUDWLQJ SRVL�
WLRQ LQ WKH VDPH RSHUDWLQJ OHYHO DSSHDUV
LQ WKH GLVSOD\

6FUROO EDFNZDUGV� WKH SUHYLRXV RSHUDWLQJ
SRVLWLRQ LQ WKH VDPH RSHUDWLQJ OHYHO DS�
SHDUV LQ WKH GLVSOD\

6FUROO IRUZDUGV WR WKH QH[W RSHUDWLQJ
OHYHO� WKH FRUUHVSRQGLQJ RSHUDWLQJ REMHFW
RI WKH QH[W RSHUDWLQJ OHYHO DSSHDUV LQ WKH
GLVSOD\

6FUROO EDFNZDUGV WR WKH SUHYLRXV RSHUDW�
LQJ OHYHO� WKH FRUUHVSRQGLQJ RSHUDWLQJ
REMHFW RI WKH SUHYLRXV RSHUDWLQJ OHYHO DS�
SHDUV LQ WKH GLVSOD\

&RQILUPDWLRQ NH\

(QWHU NH\� $OO FKDQJHV LQ WKH GLVSOD\ E\
PHDQV RI HQWHUHG QXPEHUV RU FKDQJHV
YLD WKH p<HV�1Rp NH\V PXVW EH FRQ�
ILUPHG ZLWK WKH (QWHU NH\� RQO\ WKHQ ZLOO
WKH GHYLFH UHJLVWHU WKH FKDQJHV� 7KH
(QWHU NH\ PD\ DOVR EH XVHG WR DFNQRZO�
HGJH D IDXOW\ UHDFWLRQ RI WKH GHYLFH� LQ
WKLV FDVH� WKH HQWU\ PXVW EH UHSHDWHG
DQG UH�FRQILUPHG ZLWK WKH (QWHU NH\�

7KH VSRQWDQHRXV V\VWHP GLVWXUEDQFH LQIRUPDWLRQ LQ
WKH GLVSOD\ FDQ EH DFNQRZOHGJHG E\ SUHVVLQJ WKH
p1Rp NH\ 1 DQG WKH TXLHVFHQW GLVSOD\ GDWD FDOOHG XS
DJDLQ� 'XULQJ WKH UHVHW� WKH PDUVKDOODEOH /('V RQ WKH
IURQW DUH LOOXPLQDWHG VR WKDW WKHVH FDQ EH FKHFNHG�

����� 2SHUDWLRQ ZLWK D 3&

$ 3& �ZLWK 06 :,1'2:6 RSHUDWLQJ V\VWHP� DQG WKH
',*6,X� RSHUDWLQJ SURJUDP HQDEOHV WKH VHWWLQJ� VWDU�
WLQJ RI WHVW VHTXHQFHV DQG UHWULHYDO RI GDWD� DV GR WKH
LQWHJUDWHG NH\SDG DQG GLVSOD\� +RZHYHU� WKH 3& DO�
ORZV IRU WKH FRQYHQLHQFH RI YLVXDOL]DWLRQ RQ D PRQLWRU
DQG PHQX�JXLGHG H[HFXWLRQ�

$OO GDWD FDQ EH VDYHG RQ RU UHWULHYHG IURP IORSS\
GLVNV �H�J� IRU SDUDPHWHUL]DWLRQ��

,Q DGGLWLRQ� DOO GDWD FDQ EH SULQWHG RXW RQ D SULQWHU�

,Q WKH FDVH RI RSHUDWLRQ ZLWK D 3&� WKH DSSOLFDEOH PD�
QXDOV PXVW EH REVHUYHG� 7KH ',*6,X VRIWZDUH LV VXL�
WDEOH IRU WKH SURFHVVLQJ RI DOO SURWHFWLRQ GDWD� $Q
RYHUYLHZ RI RSHUDWLQJ SURJUDPV DQG DFFHVVRULHV �FRQ�
QHFWLRQ FDEOH HWF�� VXLWDEOH IRU �6'��� FDQ EH IRXQG
LQ VHFWLRQ ��� 2UGHULQJ GDWD�

����� 3UHUHTXLVLWHV IRU RSHUDWLRQ

$ FRGH ZRUG HQWU\ LV UHTXLUHG IRU PRVW RSHUDWLRQ
IXQFWLRQV� 7KLV DSSOLHV WR DOO HQWULHV YLD NH\SDG RU RSH�
UDWRU LQWHUIDFH ZKLFK DIIHFW WKH IXQFWLRQV LQ WKH GHYLFH
VXFK DV �

- 6HWWLQJ RI IXQFWLRQ SDUDPHWHUV �WKUHVKROG YDOXHV�
IXQFWLRQV��

- 0DUVKDOOLQJ RI WULS UHOD\V� VLJQDOV� ELQDU\ LQSXWV�
/('V�

- &RQILJXULQJ RI SDUDPHWHUV IRU RSHUDWLQJ ODQJXDJH�
LQWHUIDFH DQG GHYLFH FRQILJXUDWLRQ�

- 6WDUWLQJ RI WHVW VHTXHQFHV�

&RGH ZRUG HQWU\ LV QRW UHTXLUHG WR UHDG RXW VLJQDOV�
RSHUDWLRQDO GDWD� IDLOXUH GDWD RU IRU WKH UHWULHYDO RI VHW�
WLQJ SDUDPHWHUV�

7KH HQWU\ RI WKH FRGH ZRUG DV ZHOO DV DGDSWDWLRQ RI
WKH 3& LQWHUIDFH LV GHVFULEHG LQ WKH SUHSDUDWLRQ LQ�
VWUXFWLRQV XQGHU VHFWLRQ ����

(
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2SHUDWLQJ ,QVWUXFWLRQV �
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����� )URQW YLHZ RI WKH GHYLFH

'HIDXOW YDOXH RI WKH PDUVKDOODEOH /('V�

� /RFNRXW VWDWH RI WKH WULS FRPPDQG
� 3URWHFWLRQ GHYLFH �JHQHUDO� WULS
� )DXOW LQ WKH SLORW ZLUH PRQLWRULQJ
� � %ORFNLQJ E\ VDWXUDWLRQ LQ WKH GLIIHUHQWLDO FXUUHQW

� %ORFNLQJ E\ GLIIHUHQWLDO FXUUHQW PRQLWRULQJ
� %ORFNLQJ E\ KDUPRQLFV

(

�

1<�-

)QR�
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'LDJU��

8  ����������9 '&+

/LQH 'LIIHUHQWLDO 3URWHFWLRQ

�
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�
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7ZR�OLQH GLVSOD\ �/&'� ZLWK � FKDUDFWHUV HDFK

/(' LQGLFDWLRQ � WR � �UHG�� PDUVKDOODEOH

�IDFWRU\ VHWWLQJ VHH WDEOH ����

.H\SDG ZLWK FRQWURO DQG IXQFWLRQ NH\V

���

6HUYLFH�

%ORFNHG�

)DXOW

2SHUDWLRQ

I  ����� +]1

3RZHU GLIIHUHQWLDO SURWHFWLRQ

)DXOW LQGLFDWLRQ �UHG�

,Q VHUYLFH LQGLFDWLRQ �JUHHQ�
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�
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a

)LJXUH ��� )URQW YLHZ RI �6'��� ZLWK FRQWURO SDQHO DQG GLVSOD\V
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2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

��� 6HWWLQJ RI IXQFWLRQ SDUDPHWHUV

����� ,QWURGXFWLRQ

������� 3URFHGXUH IRU SDUDPHWHUL]DWLRQ

7KH RSHUDWRU LQWHUIDFH FRQVLVWV RI D KLHUDUFKLFDOO\
VWUXFWXUHG PHQX WUHH ZKLFK FDQ EH PRYHG WKURXJK
ZLWK WKH VFUROO NH\V*� �� ? DQG + WR UHDFK HYHU\
GHVLUHG RSHUDWLQJ REMHFW� $ JHQHUDO RYHUYLHZ LV JLYHQ
LQ WKH DSSHQGL[ $���

7KH LQLWLDO SRVLWLRQ LQ WKH UHOD\ ZKLFK LV VZLWFKHG RQ
DQG LQ VHUYLFH� FDQ EH OHIW WR UHDFK WKH SDUDPHWHUL]D�
WLRQ DUHD E\ SUHVVLQJ WKH NH\+� 7KH p3$5$0(WHU
VHWWLQJVp LWHP DSSHDUV� ZKLFK FRQWDLQV DOO SDUDPHWHU
EORFNV� :LWK WKH� NH\ WKH QH[W RSHUDWLQJ OHYHO LV UH�
DFKHG� ,QLWLDOO\ WKH RSHUDWLQJ EORFN IRU WKH FRQILJXUD�
WLRQ DSSHDUV� 7KLV ZDV GHDOW ZLWK LQ VHFWLRQV ��� DQG
����

7KH SDUDPHWHU EORFNV DUH UHDFKHG E\ SUHVVLQJ WKH+
NH\� %ORFN �� ZLWK WKH p32:(5 6<67HP '$7Dp DS�
SHDUV ILUVW�

2WKHU SDUDPHWHU EORFNV IROORZ DIWHU UHSHDWHG SUHV�
VLQJ RI WKH+ NH\ SURYLGLQJ WKH DSSURSULDWH IXQFWLRQV
DUH DYDLODEOH LQ WKH GHYLFH DQG WKHVH KDYH EHHQ FRQIL�
JXUHG DV $9$,/DEOH�

3UHVV WKH� NH\ WR MXPS WR WKH QH[W RSHUDWLQJ OHYHO LQ
ZKLFK WKH DFWXDO SDUDPHWHUL]DWLRQ� L�H� WKH VHWWLQJ RI
WKUHVKROG YDOXHV RU VHOHFWLRQ RI RIIHUHG DOWHUQDWLYHV
WDNHV SODFH�

,I� IRU H[DPSOH� WKH� NH\ LV SUHVVHG� VWDUWLQJ DW EORFN
�� �p32:(5 6<67HP '$7Dp�� WKH �UG RSHUDWLQJ OHYHO
ZLWK WKH LQGLYLGXDO SRZHU V\VWHP GDWD PD\ EH UH�
DFKHG �VHH )LJXUH �����
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)LJXUH ��� 6HOHFWLRQ RI SDUDPHWHUV IRU WKH V\VWHP DQG VWDWLRQ GDWD



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV �
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7KH FRGH ZRUG PXVW EH HQWHUHG WR VHW WKH IXQFWLRQ
SDUDPHWHUV �VHH ������� :LWKRXW WKH FRGH ZRUG� WKH
VHWWLQJV FDQ EH UHDG EXW QRW FKDQJHG�

3DUDPHWHUL]DWLRQ FDQ EHJLQ ZKHQ WKH FRGH ZRUG KDV
EHHQ DFFHSWHG� ,Q WKH IROORZLQJ VHFWLRQV HYHU\ DG�
GUHVV LV VKRZQ DQG H[SODLQHG LQ D ER[� 7KHUH DUH
WKUHH W\SHV RI GLVSOD\V�

- 6HWWLQJ DGGUHVVHV ZLWKRXW RSHUDWLQJ SURPSW

$ GLVSOD\HG WH[W IRUPV WKH KHDGHU IRU DQ RSHUDWLQJ
EORFN� 7KH SDUDPHWHU EORFN QXPEHU �WZR�GLJLW
QXPEHU LQ WKH OHIW RI WKH GLVSOD\� DSSHDUV� 1R LQSXW
LV H[SHFWHG� 7KH SUHYLRXV RU QH[W RSHUDWLQJ EORFN
ZLWKRXW DQ RSHUDWLQJ SURPSW �KHDGHU� LV UHDFKHG
E\ SUHVVLQJ WKH�? RU� +� NH\V� 6ZLWFK WR WKH QH[W
RSHUDWLQJ OHYHO ZLWK WKH� NH\�

- 6HWWLQJ DGGUHVVHV ZLWK QXPHULF LQSXW

7KH GLVSOD\ VKRZV D WZR�GLJLW EORFN QXPEHU LQ WKH
WRS OHIW RI WKH OLQH� $IWHU WKLV WKH PHDQLQJ RI WKH
UHTXHVWHG SDUDPHWHU LV GLVSOD\HG LQ DEEUHYLDWHG
IRUP� 7KH VHFRQG GLVSOD\ OLQH FRQWDLQV WKH SDUDPH�
WHU YDOXH� $ GHIDXOW YDOXH LV VHW DW WKH IDFWRU\ SULRU
WR GHOLYHU\� 7KLV LV VSHFLILHG LQ WKH IROORZLQJ VHF�
WLRQV� 1R RWKHU LQSXWV DUH QHFHVVDU\ LI WKH GHIDXOW
YDOXH LV WR EH UHWDLQHG� <RX FDQ VFUROO WR WKH QH[W
�RU SUHYLRXV� SDUDPHWHU LQ WKH EORFN RU WKH QH[W �RU
SUHYLRXV� RSHUDWLQJ OHYHO� ,I WKH YDOXH LV WR EH FKDQ�
JHG� WKLV FDQ EH GRQH ZLWK WKH p�p RU p�p NH\V�
7KHVH DUH XVHG WR LQFUHDVH RU GHFUHDVH WKH YDOXH
VWDUWLQJ DW WKH GHIDXOW YDOXH� ,I RQH RI WKH NH\V p�p
RU p�p LV SUHVVHG FRQWLQXRXVO\� WKLV DFWV DV D UH�
SHDW NH\ IXQFWLRQ� 7KH UHSHDW NH\ IXQFWLRQ EHFR�
PHV IDVWHU� WKH ORQJHU WKH NH\ LV NHSW SUHVVHG� ,Q
WKLV ZD\� FKDQJHV FDQ EH PDGH RYHU D ZLGH VHW�
WLQJ UDQJH LQ ILQH VWDJHV EXW VWLOO TXLFNO\ DQG FRP�
IRUWDEO\� 7KH SRVVLEOH VHWWLQJ UDQJH LV VSHFLILHG
QH[W WR WKH UHSUHVHQWDWLRQ RI WKH ER[� :KHQ WKH
PD[LPXP YDOXH LV UHDFKHG ZLWK p�p� IXUWKHU SUHV�
VLQJ RI WKLV NH\ ZLOO EH LJQRUHG� 7KH VDPH DSSOLHV
RQ UHDFKLQJ WKH PLQLPXP YDOXH DQG SUHVVLQJ WKH
p�p NH\� 7KHQ WKH LQSXW PXVW EH FRQILUPHG
ZLWK WKH (QWHU NH\ (� 7KH YDOXH DFFHSWHG E\ WKH
GHYLFH WKHQ DSSHDUV� 7KLV EHFRPHV HIIHFWLYH LP�
PHGLDWHO\ DIWHU SUHVVLQJ WKH (QWHU NH\ (�

- 6HWWLQJ DGGUHVVHV ZLWK WH[W SDUDPHWHUV

7KH GLVSOD\ VKRZV WKH WZR�GLJLW EORFN QXPEHU DQG
PHDQLQJ RI WKH UHTXHVWHG SDUDPHWHU� 7KH VHFRQG
GLVSOD\ OLQH FRQWDLQV WKH SDUDPHWHU WH[W� $ GHIDXOW

WH[W LV VHW DW WKH IDFWRU\ SULRU WR GHOLYHU\� 7KLV LV
VSHFLILHG LQ WKH IROORZLQJ VHFWLRQV� 1R RWKHU LQSXWV
DUH QHFHVVDU\ LI WKH GHIDXOW WH[W LV WR EH UHWDLQHG�
<RX FDQ VFUROO WR WKH QH[W �RU SUHYLRXV� SDUDPHWHU
LQ WKH EORFN RU WKH QH[W �RU SUHYLRXV� RSHUDWLQJ OH�
YHO� 7KH GHIDXOW WH[W FDQ EH FKDQJHG E\ SUHVVLQJ
WKH p�p RU p�p NH\� 7KH QH[W WH[W WKHQ DSSHDUV
ZKLFK LV DSSHQGHG WR WKH ERWWRP RI WKH GLVSOD\
ER[ LQ WKH IROORZLQJ UHSUHVHQWDWLRQV HWF� 7KH DOWHU�
QDWLYH WR EH VHOHFWHG LV FRQILUPHG ZLWK WKH (QWHU
NH\ (� )XUWKHU SUHVVLQJ RI WKLV NH\ LV LJQRUHG ZKHQ
WKH ODVW DOWHUQDWLYH VXJJHVWLRQ LV UHDFKHG ZLWK WKH
p�p NH\� 7KH VDPH DSSOLHV ZKHQ WKH ILUVW DOWHUQD�
WLYH VXJJHVWLRQ LV UHDFKHG E\ SUHVVLQJ WKH p�p NH\�

7KH SDUDPHWHUL]DWLRQ RI DOO VHWWLQJ YDOXHV LV H[SODLQHG
LQ WKH IROORZLQJ VHFWLRQV� 7KH DUURZV+�?�RU� *
QH[W WR WKH GLVSOD\ ER[ SURYLGH GLUHFWLRQV RQ UHDFKLQJ
WKH QH[W QDPHG RSHUDWLQJ REMHFW� ,I WKH PHDQLQJ RI D
SDUDPHWHU LV XQFOHDU� WKH GHIDXOW SDUDPHWHU LV XVXDOO\
WKH EHVW RSWLRQ� 8QRFFXSLHG RSHUDWLQJ EORFNV DUH
VNLSSHG�

(YHU\ VHWWLQJ SDUDPHWHU LV LGHQWLILHG E\ D IRXU�GLJLW
DGGUHVV QXPEHU ZKHQ RSHUDWLQJ D GHYLFH E\ PHDQV
RI D 3& DQG WKH RSHUDWLQJ SURJUDP ',*6,9� 7KLV LV
VSHFLILHG LQ VTXDUH EUDFNHWV LQ WKH H[SODQDWLRQ WH[W LQ
WKH IROORZLQJ UHSUHVHQWDWLRQV�

,I \RX DWWHPSW WR VFUROO IRUZDUGV ZLWK WKH DUURZ NH\V
ZLWKRXW FRQILUPLQJ D VWDUWHG FKDQJH E\ SUHVVLQJ WKH
(QWHU NH\ (� D TXHVWLRQ DSSHDUV� p6$9( 1(: 6(7�
7,1*"p� 3UHVV WKH p<HVp NH\ <�- WR FRQILUP WKDW WKH
QHZ VHWWLQJ LV YDOLG DV RI QRZ� 7KH QHZ YDOXH RU WH[W
LV GLVSOD\HG� ,I� RQ WKH RWKHU KDQG� \RX SUHVV WKH
p1Rp NH\ 1� WKH FKDQJH PDGH VLQFH ODVW SUHVVLQJ WKH
(QWHU NH\ ( LV UHMHFWHG DQG WKH ROG YDOXH RU WH[W LV
GLVSOD\HG� ,Q WKLV ZD\� DQ DFFLGHQWDO FKDQJH FDQ EH
SUH�HPSWHG� 7R DFWXDOO\ VFUROO� WKH DUURSULDWH DUURZ
NH\ PXVW EH SUHVVHG DJDLQ�

,I \RX WHUPLQDWH WKH FKDQJH WR DQ RSHUDWLQJ SDUDPH�
WHU E\ SUHVVLQJ WKH (QWHU NH\ ( WKH DSSURSULDWH GDWD
LPPHGLDWHO\ EHFRPH YDOLG DQG DUH SHUPDQHQWO\ VWR�
UHG LQ QRQ�YRODWLOH ((3520V�
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2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

������� 6HWWLQJ GDWH DQG WLPH

7KH GDWH DQG WLPH VKRXOG QRW EH VHW XQWLO WKH SURWHF�
WLRQ GHYLFH KDV EHHQ FRQQHFWHG WR WKH DX[LOLDU\ VXS�
SO\ YROWDJH DW LWV ILQDO RSHUDWLQJ VLWH� EHFDXVH D IDLOXUH
RI WKH DX[LOLDU\ VXSSO\ YROWDJH ZLOO UHVHW WKH WLPH�

7KH DSSURSULDWH RSHUDWLQJ EORFN PD\ EH UHDFKHG IURP
WKH LQLWLDO SRVLWLRQ RI WKH GHYLFH DV IROORZV� %\ SUHV�
VLQJ WKH+ NH\ WKUHH WLPHV WKH EORFN p$'',7,21
)81&7,21p LV UHDFKHG� :LWK WKH� NH\ \RX FKDQJH
WR WKH QH[W RSHUDWLQJ OHYHO �%ORFN p7,0( 6(77,1*p��
%\ FKDQJLQJ WKH OHYHO DJDLQ ZLWK� WKH GDWH DQG WLPH
FDQ EH UHDGRXW LQLWLDOO\� 7KH RSHUDWLQJ EORFNV IRU VHW�
WLQJ GDWH DQG WLPH DUH FDOOHG XS E\ VFUROOLQJ ZLWK+
DV GLVSOD\HG EHORZ�

$IWHU WKH GHYLFH VWDUWV XS �������� LQLWLDOO\ DSSHDUV DV
WKH GDWH DQG WKH WLPH EHLQJ D UHODWLYH WLPH VLQFH WKH
V\VWHP SURFHVVRU ODVW VWDUWHG �FRQQHFWLRQ RI WKH DX[L�
OLDU\ VXSSO\ YROWDJH��

1R FRGH ZRUG LV QHFHVVDU\ WR FKDQJH WKH GDWH DQG
WLPH� 7KH GD\� PRQWK DQG \HDU DUH VHW E\ SUHVVLQJ WKH
p�p DQG p�p VWDUWLQJ IURP WKH GHIDXOW YDOXH� 7KHQ WKH
VHWWLQJ PXVW EH FRQILUPHG ZLWK WKH (QWHU NH\ (� 7KH
VDPH DSSOLHV DFFRUGLQJO\ IRU WKH KRXUV DQG PLQXWHV
RI WKH WLPH�

L 1RWH
:KHQ HQWHULQJ WKH GD\� D PD[LPXP
QXPEHU RI �� GD\V LV DVVXPHG VR WKDW
WKLV YDOXH FDQ EH VHOHFWHG LQ DOO FDVHV�
7KH GHYLFH RQO\ UHFRJQL]HV ZKHWKHU WKH
LQSXW LV SODXVLEOH DIWHU WKH PRQWK DQG
\HDU �OHDS \HDU RU QRW� KDYH EHHQ HQW�
HUHG� $IWHU SUHVVLQJ WKH (QWHU NH\ ( DX�
WRPDWLF OLPLWLQJ WR D UHDO GDWH WDNHV
SODFH�

*
7 , 0 (
6 ( 7 7 , 1 *

�

>����@
6WDUW RI EORFN p7,0( 6(77,1*p

*
� � � � � � � �
� � � � � � � �

+

>����@
)LUVW WKH pFXUUHQWp GDWH �''� 00�<<� DQG WKH FXUUHQW
WLPH �++�00�66�DUH GLVSOD\HG� 7KH DFWXDO VHWWLQJ
EORFNV DUH UHDFKHG ZLWK+�
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2SHUDWLQJ ,QVWUXFWLRQV �
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>����@
$ QHZ GDWH FDQ QRZ EH HQWHUHG� 7KLV LV GRQH LQ WKH
RUGHU� GD\� PRQWK� \HDU '' � 00 � <<

6WDUWLQJ DW WKH GHIDXOW YDOXH� WKH GD\ LV LQFUHDVHG WR
WKH FXUUHQW GDWH E\ SUHVVLQJ WKH p�p NH\� 7KH� NH\
LV SUHVVHG WR UHDFK WKH PRQWK� %\ SUHVVLQJ WKH p�p
NH\� WKH PRQWK LV LQFUHDVHG XQWLO WKH FXUUHQW PRQWK LV
UHDFKHG� 7KHUHDIWHU� WKH \HDU LV VHOHFWHG ZLWK � DQG
LQFUHDVHG ZLWK WKH p�p NH\ XQWLO WKH FXUUHQW \HDU LV
UHDFKHG� 7KH YDOXHV FDQ EH GHFUHDVHG ZLWK p�p� )L�
QDOO\ WKH ZKROH GDWH LQSXW LV FRQILUPHG E\ SUHVVLQJ
WKH (QWHU NH\ (�

*
7 , 0 (
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>����@
7R VZLWFK IURP WKH GDWD VHWWLQJ WR WKH WLPH VHWWLQJ� +
LV SUHVVHG� $ QHZ WLPH FDQ QRZ EH HQWHUHG� 7KLV
WDNHV SODFH LQ WKH RUGHU� KRXUV� PLQXWHV� ++ � 00

6WDUWLQJ IURP WKH GHIDXOW YDOXH ILUVW� WKH KRXU LV LQFUHD�
VHG WR WKH FXUUHQW KRXU E\ SUHVVLQJ WKH p�p NH\� 7KHQ
FKDQJH WR WKH PLQXWHV E\ SUHVVLQJ WKH� NH\ DQG
LQFUHDVH WKH KRXU WR WKH FXUUHQW YDOXH ZLWK p�p� 7KH
YDOXHV FDQ EH GHFUHDVHG ZLWK WKH p�p NH\�

7KHUH LV QR QHHG WR VHW WKH VHFRQGV� 7KH VHFRQGV DUH
DXWRPDWLFDOO\ VHW WR ]HUR ZKHQ WKH WLPH LQSXW LV FRQ�
ILUPHG�

7KH FRPSOHWH WLPH LQSXW LV FRQILUPHG DQG EHFRPHV
DFWLYH RQ SUHVVLQJ WKH (QWHU NH\ (�

����� ,QLWLDO GLVSOD\

$IWHU VZLWFKLQJ RQ� WKH SURWHFWLRQ GHYLFH ORJV LQ ZLWK
D W\SH GHVLJQDWLRQ� WKH VR�FDOOHG 0/)% �*HUPDQ IRU
0DFKLQH5HDGDEOH0DNH'HQRPLQDWLRQ� DQG WKH YHU�
VLRQ RI WKH LPSOHPHQWHG ILUPZDUH� $ERXW �� V DIWHU

VZLWFKLQJ RQ� WKH GLVSOD\ VZLWFKHV RYHU DQG WKH TXL�
HVFHQW VWDWH LQGLFDWLRQV �FXUUHQWV ,� DQG ,'� DUH GLV�
SOD\HG� 7KH LQLWLDO GLVSOD\ FDQ EH UHFDOOHG IURP WKLV
VWDWH E\ SUHVVLQJ WKH+ NH\ DQG WKHQ SUHVVLQJ WKH?
NH\�

� 6 ' � � �
9 � � � 

7KH GHYLFH ORJV LQ ZLWK WKH W\SH GHVLJQDWLRQ� 7KH YHU�
VLRQ RI WKH LPSOHPHQWHG ILUPZDUH LV GLVSOD\HG LQ WKH
VHFRQG OLQH�

7KH VHWWLQJ SDUDPHWHUV VWDUW DW EORFN ��� 7KHVH DUH
UHDFKHG IURP WKH LQLWLDO GLVSOD\ E\ SUHVVLQJ WKH+ NH\
�VHH DOVR )LJXUH �����
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2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 2FWREHU ����

����� 6\VWHP DQG VWDWLRQ GDWD � %ORFN ��

7KH GHYLFH UHTXLUHV VRPH SRZHU V\VWHP GDWD�

*
� � 3 2 : ( 5
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6WDUW RI WKH EORFN p32:(5 6<67�'$7p

7KH UDWHG IUHTXHQF\ RI WKH V\VWHP LV WKH ILUVW VHWWLQJ
LQ WKLV EORFN� 7KH GHIDXOW YDOXH �� +] QHHG RQO\ EH
FKDQJHG LI WKH V\VWHP IUHTXHQF\ LV �� +]�

*
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5DWHG IUHTXHQF\ RI WKH V\VWHP �� RU �� +]

7KH SULPDU\ UDWHG FXUUHQW RI WKH SURWHFWHG SODQW
�DGGU� �� ,1 /1��DQG WKH SULPDU\ UDWHG FXUUHQW RI WKH
FXUUHQW WUDQVIRUPHU �DGGU� �� ,FW35,�FDQ EH VHW WR WKH
VDPH YDOXH LQ PRVW FDVHV� 7KH FRUUHFW VHWWLQJ RI WKH
UDWHG FXUUHQW RI WKH WUDQVIRUPHU LV D SUHUHTXLVLWH IRU
FDOFXODWLQJ DQG GLVSOD\LQJ WKH SULPDU\ PHDVXUHG FXU�
UHQW YDOXHV �VHH DOVR VHFWLRQ ������� 6SHFLILFDWLRQ RI
WKH UDWHG FXUUHQW RI WKH SURWHFWHG SODQW DOORZV
RSWLPXP DGDSWDWLRQ RI WKH FKDUDFWHULVWLF RI WKH
GLIIHUHQWLDO SURWHFWLRQ WR WKH SURWHFWHG SODQW EH�
FDXVH WKH SLFN�XS WKUHVKROGV DQG VKDSH RI WKH
FKDUDFWHULVWLF DUH UHODWHG WR WKLV UDWHG FXUUHQW
ZKHQ VHW FRUUHFWO\�

7KH WZR UDWHG FXUUHQWV ,FW35, � ,1/1 VKRXOG QRW GLIIHU
E\ PRUH WKDQ D IDFWRU ��

([DPSOH�

5DWHG FXUUHQW RI WKH SURWHFWHG SODQW� ���� $
&XUUHQW WUDQVIRUPHU UDWHG FXUUHQW� ���� $

7KH GHYLFH WKHQ UHIHUV SLFN�XS WKUHVKROGV DQG VKDSH
RI FKDUDFWHULVWLF WR D FXUUHQW ZKLFK FRUUHVSRQGV WR
���� $ SULPDU\� 7KH FKDUDFWHULVWLF UHIHUV WR ���� $
SULPDU\ DV D UHVXOW�

%RWK SDUDPHWHUV PXVW EH VHW WR WKH VDPH DW ERWK
HQGV RI WKH OLQH� ,I WKH SULPDU\ WUDQVIRUPHU UDWHG FXU�
UHQWV DUH GLIIHUHQW� WKH\ PXVW EH PDGH HTXDO E\ FRQ�
QHFWLQJ LQWHUSRVLQJ DW WKH HQG RI WKH OLQH ZLWK WKH OR�
ZHU UDWHG FXUUHQW� 6HH VHFWLRQ ������� IRU GHWDLOV�
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3ULPDU\ UDWHG FXUUHQW RI WKH SURWHFWHG SODQW �RI WKH
OLQH�

VPDOOHVW VHWWLQJ YDOXH� � $� � � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ��� ��� $� � � � � � �
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3ULPDU\ FXUUHQW RI WKH FXUUHQW WUDQVIRUPHU

VPDOOHVW VHWWLQJ YDOXH� � $� � � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ��� ��� $� � � � � � �

,W LV QRW QHFHVVDU\ WR EDODQFH WKH SLORW ZLUH UHVL�
VWDQFHV E\ DGGLWLRQDO UHVLVWRUV LQ �6'��� EHFDXVH
WKH GHYLFH SURYLGHV LQWHUQDO PDWFKLQJ DXWRPDWLFDOO\ E\
FDOFXODWLRQ� +RZHYHU� WKH ZLUH UHVLVWDQFH PXVW EH
HQWHUHG WR HQDEOH LW WR GR WKLV �DGGU� �� 5[�� ,Q DGGL�
WLRQ WR WKH ORRS UHVLVWDQFH RI WKH SLORW ZLUHV D UHVL�
VWDQFH RI �� 8 PXVW EH DGGHG IRU WKH SLORW ZLUH PRQL�
WRULQJ �LI LQVWDOOHG�� $ IXUWKHU �� 8 PXVW EH DGGHG IRU
HYHU\ LVRODWLQJ WUDQVIRUPHU �;5��� 7KH GHYLFH FDQ
PHDVXUH WKH ZLUH UHVLVWDQFH LWVHOI GXULQJ FRPPLVVLR�

QLQJ �VHH VHFWLRQ ���� � ,WnV UHFRPPHQGHG WR XVH WKLV
IXQFWLRQ WR DUFKLHYH RSWLPDO VHWWLQJ FRQGLWLRQV�

,Q DGGU� �� 7�753 WKH PLQLPXP WULS FRPPDQG GXUD�
WLRQ LV VHW� ,W DSSOLHV WR DOO SURWHFWLYH IXQFWLRQV ZKLFK
FDQ LQLWLDWH WULSSLQJ DQG LV PDLQWDLQHG HYHQ LI WKH FLU�
FXLW�EUHDNHU KDV VZLWFKHG RII WKH VKRUW�FLUFXLW FXUUHQW
HDUOLHU�

,Q DGGU� ���/�2XW DQG ��/�2�5H WKH SRVVLELOLW\ RI
VZLWFKLQJ WKH /RFNRXW IXQFWLRQ RQ DQG RII DQG RI VH�
OHFWLQJ WKH W\SH RI 5HVHW LV JLYHQ�

*
� � 5 [
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?
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/RRS UHVLVWDQFH RI WKH SLORW ZLUH SDLU

VPDOOHVW VHWWLQJ YDOXH� � 8� � � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� � ��� 8� � � � � � � � �

*
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� � � � V

?
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0LQLPXP GXUDWLRQ RI WKH WULS FRPPDQG

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �

*
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?
+

>����@
6ZLWFK RII WKH /RFNRXW IXQFWLRQ

2 1 6ZLWFK RQ WKH /RFNRXW IXQFWLRQ



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV�
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5HVHWWLQJ WKH /RFNRXW IXQFWLRQ�
ZLWK /(' DFNQRZOHGJH NH\�

E L Q � L Q S� YLD ELQDU\ LQSXW�

E X W � R � % , ZLWK /(' DFNQRZOHGJH NH\ RU ELQDU\ LQSXW

����� 6HWWLQJV IRU WKH
OLQH GLIIHUHQWLDO SURWHFWLRQ

7KH GLIIHUHQWLDO SURWHFWLRQ FDQ EH VZLWFKHG DFWLYH
�21�� RU LQDFWLYH �2))��� LQ DGGLWLRQ WKH WULS FRPPDQG
PD\ EH EORFNHG LI WKH SURWHFWLYH IXQFWLRQ LV DFWLYH�

:DUQLQJ
7KH GLIIHUHQWLDO SURWHFWLRQ LV VHOHFWHG WR
WKH 21 VWDWH ZKHQ GHOLYHUHG� EXW WKH
SURWHFWLRQ PD\ QRW EH RSHUDWHG ZLWKRXW
DW OHDVW WKH ORRS UHVLVWDQFHV EHLQJ VHW
FRUUHFWO\ ILUVW �VHH DGGU� �� 5[ LQ VHFWLRQ
������� 7KH GHYLFH FRXOG UHDFW XQH[SHF�
WHGO\ ZLWKRXW WKHVH VHWWLQJV �H�J� WULS��

*
� � 3 / � : , 5
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6WDUW RI WKH EORFN p/LQH GLIIHUHQWLDO SURWHFWLRQp
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21 VHOHFWLRQ RI WKH GLIIHUHQWLDO SURWHFWLRQ IXQFWLRQ

2 ) ) 2)) VHOHFWLRQ RI WKH GLIIHUHQWLDO SURWHFWLRQ IXQFWLRQ

$ / 5 0 R Q O \ 'LIIHUHQWLDO SURWHFWLRQ LV DFWLYH� VLJQDOV HYHQWV�
EXW WKH WULS FRPPDQG LV EORFNHG�
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2SHUDWLQJ ,QVWUXFWLRQV �
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, ',))! �DGGU� �� ,',))!� LV WKH SLFN�XS WKUHVKROG IRU
WKH GLIIHUHQWLDO FXUUHQW� 7KLV LV WKH WRWDO FXUUHQW PHD�
VXUHG GXULQJ D VKRUW�FLUFXLW LQ WKH SURWHFWHG ]RQH� LU�
UHVSHFWLYH RI LWV GLVWULEXWLRQ RQ WKH UHVSHFWLYH OLQH
HQGV� 7KH RSHUDWLQJ YDOXH LV UHODWHG WR WKH UDWHG OLQH
FXUUHQW VHW XQGHU DGGU��� ,1 /1� �VHH VHFWLRQ �������
$Q XSSHU WKUHVKROG YDOXH IRU WKH VHWWLQJ LV JLYHQ E\
FRQVLGHUDWLRQ RI WKH VPDOOHVW FXUUHQWV ZKLFK PD\ RF�
FXU IRU WKH GLIIHUHQW W\SHV RI VKRUW�FLUFXLW DQG WKH UH�
VSHFWLYH VHQVLWLYLW\ RI WKH VHOHFWHG W\SH RI FRQQHF�
WLRQ�

7KH ORZHU OLPLW RI WKH SHUPLVVLEOH VHWWLQJ UDQJH LV GH�
WHUPLQHG E\ WKH FRQVWDQW GLIIHUHQFHV EHWZHHQ WKH
VHFRQGDU\ FXUUHQWV RI WKH VXPPDWLRQ WUDQVIRUPHU
DULVLQJ GXULQJ XQIDXOWHG RSHUDWLRQ ZLWK ORDG DQG FKDU�
JLQJ FXUUHQWV� 7KHVH GLIIHUHQFHV DUH EDVHG RQ FDSDFL�
WLYH SULPDU\ FXUUHQWV LQ WKH SURWHFWHG ]RQH� /DUJH FD�
SDFLWLYH FXUUHQWV� ZKLFK PD\ HQGDQJHU WKH VWDELOLW\ RI

WKH SURWHFWLRQ� SUDFWLFDOO\ RQO\ RFFXU LQ FDEOHV� &XU�
UHQW GLIIHUHQFHV �L�H� DSSDUHQW IDXOW FXUUHQWV� PD\ RF�
FXU RQ WKH VHFRQGDU\ VLGH RI WKH VXPPDWLRQ WUDQVIRU�
PHUV GXH WR FKDUJLQJ FXUUHQWV RI WKH FDEOHV�

7R DOORZ IRU WKH HYHQ KLJKHU FDSDFLWLYH FXUUHQWV GXULQJ
WUDQVLHQWV� D ODUJHU FXUUHQW VHWWLQJ PXVW EH DSSOLHG�
)URP H[SHULHQFH� D VHWWLQJ YDOXH IRU WKH ORZHU OLPLW�
ZLWK QRUPDO VHQVLWLYLW\ FRQQHFWLRQ RI WKH VXPPDWLRQ
WUDQVIRUPHUV �)LJXUH ����� VKRXOG EH DSSUR[LPDWHO\
HTXDO WR ILYH WLPHV WKH VWHDG\ VWDWH FKDUJLQJ FXUUHQW
IORZLQJ LQ HDFK FRQGXFWRU RI WKH XQIDXOWHG V\VWHP� ,Q
FLUFXLWV ZLWK DQ HYHQ KLJKHU HDUWK�IDXOW VHQVLWLYLW\� WKH
OLPLW RI WKH ORZHU VHWWLQJ UDQJH PXVW EH LQFUHDVHG
DFFRUGLQJO\� 6XPPDWLRQ &7 FLUFXLWV ZLWK UHGXFHG
HDUWK�IDXOW VHQVLWLYLW\ UHGXFH WKH OLPLW HVSHFLDOO\ LQ
HDUWKHG QHWZRUNV� ,Q WKLV FDVH� WKH VHWWLQJ IURP DS�
SUR[� � WLPHV WKH FKDUJLQJ FXUUHQW RI HYHU\ FRQGXFWRU
LV VXIILFLHQW�

,6WDE
,1/LQH

7ULSSLQJ ]RQH

,'LII
,1/LQH

�

�

�

� �� � � � � � � �� �� �� �� ��

E

D

���

IL[HG

6ORSH ���

3DUDPHWHU

��,',))!

%ORFNLQJ ]RQH

)LJXUH ��� 7ULS FKDUDFWHULVWLF RI WKH �6'���

7KH WULS FKDUDFWHULVWLF FRQVLVWV RI WZR RWKHU VHJPHQWV
�D DQG E� �)LJXUH �����

6HJPHQW pDp �WKH RULJLQ LV WKH ]HUR SRLQW� WDNHV FXU�
UHQW�SURSRUWLRQDO HUURU FXUUHQWV LQWR DFFRXQW� 7KHVH
DUH PDLQO\ WKH WUDQVIRUPDWLRQ HUURUV RI WKH PDLQ FXU�
UHQW WUDQVIRUPHUV DQG WKH VXPPDWLRQ WUDQVIRUPHUV
EHORZ WKH VDWXUDWLRQ OHYHO�

6HJPHQW pEp OHDGV WR D KLJKHU VWDELOL]DWLRQ LQ WKH
UDQJH RI KLJKHU FXUUHQWV DW ZKLFK FXUUHQW WUDQVIRUPHU
VDWXUDWLRQ PD\ RFFXU� ,WV RULJLQ LV DW ��� WLPHV WKH UD�
WHG FXUUHQW RI WKH OLQH�
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,Q FDVHV LQ ZKLFK D WUDQVIRUPHU LV GLUHFWO\ FRQQHFWHG
WR D OLQH� L�H� ZLWKRXW FXUUHQW WUDQVIRUPHU DQG FLUFXLW�
EUHDNHU� DQ LQ�UXVK VWDELOL]DWLRQ ZLWK WKH VHFRQG KDU�
PRQLF FDQ EH VHOHFWHG �DGGU� �� +$50��� 7KH SHU�
FHQWDJH FRPSRQHQW RI WKH VHFRQG KDUPRQLF UHTXLUHG
IRU VWDELOL]DWLRQ FDQ EH SDUDPHWHUL]HG XQGHU DGGU� ��
+$50��� $ UDWLR ,�I1�,I1 RI �� � LV IDFWRU\ VHW� 7KLV
LV VXIILFLHQW LQ PRVW FDVHV� $ VPDOOHU YDOXH OHDGV WR
JUHDWHU VWDELOL]DWLRQ� D KLJKHU YDOXH WR ORZHU VWDELOL]D�
WLRQ�

([FFHGLQJ WKH OLPLW OHDGV WR EORFNLQJ RI WKH GLIIHUHQWLDO
SURWHFWLRQ�

7KLV EORFN FDQ EH UHPRYHG LPPHGLDWHO\ ZKHQ WKH
GLIIHUHQWLDO FXUUHQW H[FHHGV D VHW FXUUHQW WKUHVKROG
�DGGU� �� +$50�,��

$ SUHUHTXLVLWH IRU WKLV� KRZHYHU� LV WKDW WKH GHYLFH LV
HTXLSSHG ZLWK WKH �QG KDUPRQLF RSWLRQ �PRGHO
�6'������� �6'��������

*
� � , ' , ) )!
� � � � , Q /
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3LFN�XS YDOXH IRU GLIIHUHQWLDO FXUUHQW GXULQJ WKUHH�
SKDVH V\PPHWULFDO FXUUHQW IORZV UHIHUUHG WR WKH UDWHG
OLQH FXUUHQW

VPDOOHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � �
ODUJHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � � � �

*
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>����@
/RFDO FXUUHQW WKUHVKROG IRU UHOHDVLQJ WULSSLQJ RI WKH
GLIIHUHQWLDO SURWHFWLRQ UHODWHG WR UDWHG OLQH FXUUHQW

VPDOOHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � �
ODUJHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � � � �

*
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?
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>����@
'HOD\ RI WULS FRPPDQG

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �

*
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?
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>����@
7KH LQ�UXVK VWDELOL]DWLRQ ZLWK WKH VHFRQG KDUPRQLF
UHVWUDLQW LV

VZLWFKHG 2)) RU

2 1 VZLWFKHG 21
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>����@
&RPSRQHQW RI �QG KDUPRQLF LQ WKH GLIIHUHQWLDO FXUUHQW
ZKLFK RQO\ MXVW OHDGV WR EORFNLQJ LQ � RI WKH IXQGD�
PHQWDO IUHTXHQF\ FRPSRQHQW RI WKH GLIIHUHQWLDO FXU�
UHQW

VPDOOHVW VHWWLQJ YDOXH� ���� � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ���� � � � � � � � � � � �
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

*
� � , + $ 5 0 �
� � � �

?
+
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'LIIHUHQWLDO FXUUHQW WKUHVKROG IRU UHVHWWLQJ WKH EORFNLQJ
E\ WKH �QG KDUPRQLF

VPDOOHVW VHWWLQJ YDOXH� � ,1 OLQH� � � � � � � �
ODUJHVW VHWWLQJ YDOXH� �� ,1 OLQH� � � � � � � � �

7KH GLIIHUHQWLDO SURWHFWLRQ KDV D ORFDO FXUUHQW WKUHV�
KROG ,� 5(/($6(� �DGGU� �� ,�5(/�� ZKLFK PRQLWRUV
WKH ORFDOO\ IORZLQJ FXUUHQW DQG SURYLGHV DQ DGGLWLRQDO
WULS FULWHULRQ� 7KLV VHWWLQJ YDOXH DOVR UHIHUV WR WKH UDWHG
FXUUHQW RI WKH OLQH DV VHW XQGHU DGGU� �� ,1 /1� �VHH
VHFWLRQ �������

7ULSSLQJ RI WKH OLQH DW ERWK HQGV� HYHQ GXULQJ ZHDN
LQIHHG FRQGLWLRQV� LV DFKLHYHG E\ VHWWLQJ p�p�

,Q VSHFLDO DSSOLFDWLRQV LW PD\ EH RI DGYDQWDJH WR GHOD\
WKH WULS FRPPDQG RI WKH SURWHFWLRQ VOLJKWO\ �H�J� IRU
UHYHUVH LQWHUORFNLQJ�� $Q DGGLWLRQDO WLPH GHOD\ FDQ EH
VHW IRU WKLV �DGGU� �� 7�'/<��
7KLV LV QRUPDOO\ VHW WR ��

7KH OLQH GLIIHUHQWLDO SURWHFWLRQ PD\ KDYH DQ LQWHJUDWHG
LQWHUWULS IXQFWLRQ� 6LQFH WKLV LQIRUPDWLRQ PXVW EH
WUDQVIHUUHG WKURXJK WKH SLORW�ZLUH FRQQHFWLRQ� LW LV
FRXSOHG WR WKH YHUVLRQ ZLWK SLORW ZLUH PRQLWRULQJ
��6'���4�44444��� �6'���4�44444����

,I WKH ORFDO FXUUHQW WKUHVKROG �DGGU� ��,�5(/�� LV VHW
JUHDWHU WKDQ p�p� VLQJOH�HQGHG WULSSLQJ PD\ RFFXU

GXULQJ ZHDN LQIHHG RU ZHDN ORDGLQJ FRQGLWLRQV� ,Q WKLV
FDVH� WKH LQWHUWULS IXQFWLRQ LV UHFRPPHQGHG WR VZLWFK
RII ERWK HQGV RI WKH OLQH�

$ UHFHLYHG LQWHUWULS VLJQDO PD\ OHDG WR WULSSLQJ RU RQO\
WR VLJQDOLQJ �/(' RU VLJQDO UHOD\ GHSHQGLQJ RQ WKH
PDUVKDOOLQJ�� 6HH VHFWLRQ ����� IRU GHWDLOV�

*
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?
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>����@
&RQGLWLRQ IRU VHQGLQJ WKH LQWHUWULS VLJQDO�

7UDQVPLVVLRQ IXQFWLRQ VZLWFKHG 2))�

2 1 RU LQWHUWULS VLJQDO LV WUDQVPLWWHG

*
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?
+

>����@
3URORQJDWLRQ RI WKH LQWHUWULS VLJQDO DIWHU GURS RII RI WKH
GLIIHUHQWLDO SURWHFWLRQ

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � � �



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

$ FXUUHQW WKUHVKROG FDQ EH VHW IRU EORFNLQJ E\ WKH GLI�
IHUHQWLDO FXUUHQW PRQLWRULQJ IXQFWLRQ �p6SLOO FXUUHQWp�
�DGGU� �� ,�6S&� ZLWK WKH VHWWDEOH GHOD\ �DGGU� ��
7�6SF��

'XH WR WKH FDSDFLWDQFH RI WKH SLORW ZLUHV� WKH SURWHF�
WLRQ GHWHFWV D GLIIHUHQWLDO FXUUHQW ZKLFK LV GHSHQGHQW
RQ WKH OLQH OHQJWK DQG WKH ORDG FXUUHQW� $ UHIHUHQFH

YDOXH IRU WKLV GLIIHUHQWLDO FXUUHQW FDQ EH FDOFXODWHG
ZLWK WKH IROORZLQJ HTXDWLRQ�

,GLII ���  ����� ,RSHUDWLRQ ��� [ / �NP� IRU I  �� +]�
,GLII ���  ����� ,RSHUDWLRQ ��� [ / �NP� IRU I  �� +]�

7KH SDUDPHWHU �� ,�6S& PXVW EH VHW JUHDWHU WKDQ WKLV
YDOXH�

*
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?
+
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&XUUHQW WKUHVKROG IRU GLIIHUHQWLDO FXUUHQW PRQLWRULQJ
�6SLOO &XUUHQW�

VPDOOHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � �
ODUJHVW VHWWLQJ YDOXH� ���� ,1 OLQH� � � � � � � �
DQG o�p IRU LQGXFWLYH

*
� � 7 � 6 S F
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?

>����@
'HOD\ IRU GLIIHUHQWLDO FXUUHQW PRQLWRULQJ

VPDOOHVW VHWWLQJ YDOXH� � V� � � � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� �� V� � � � � � � � � � � � �

����� 6HWWLQJV IRU WKH SLORW ZLUH PRQLWRULQJ

7KH GHYLFH FDQ EH HTXLSSHG ZLWK D SLORW ZLUH PRQLWR�
ULQJ WR PRQLWRU WKH KHDOWK\ VWDWH RI WKH SLORW ZLUHV�
7KLV LV DYDLODEOH LQ WKH YHUVLRQV �6'���4�44444�� DQG
�6'���4�44444��� $ IXUWKHU SUHFRQGLWLRQ IRU WKLV
IXQFWLRQ �VHH 6HFWLRQ ������ LV WKDW DGGU� ��3/�021
 ([LVWHQW ZDV VHW ZKHQ FRQILJXULQJ WKH GHYLFH IXQF�
WLRQV� 7KH SLORW ZLUH PRQLWRULQJ FDQ DOVR EH VZLWFKHG
2)) DQG 21 XQGHU DGGU� ��3/�021�

7KH SLORW ZLUH PRQLWRULQJ RSHUDWHV ZLWK D SXOVH FRGH
ZKLFK LV PRGXODWHG RQWR DQ $) VLJQDO ����� +]�� 7KH
VLJQDOV FDQ RQO\ EH WUDQVPLWWHG LQ RQH GLUHFWLRQ DW D
WLPH� 7KH GLUHFWLRQ DOWHUQDWHV LQ RUGHU WR EH DEOH WR
FUHDWH GHILQHG VWDUW FRQGLWLRQV ZKHQ VZLWFKLQJ RQ WKH
GHYLFHV RU DIWHU DQ DX[LOLDU\ VXSSO\ IDLOXUH� RQH RI WKH
WZR FRQQHFWHG GHYLFHV PXVW EH DSSRLQWHG p0DVWHUp

DQG WKH RWKHU DV p6ODYHp� 7KH p0DVWHUp GHYLFH DO�
ZD\V VWDUWV WKH VLJQDO WUDIILF� WKH p6ODYHp GHYLFH VLP�
SO\ UHSOLHV� 7KH DSSURSULDWH ,' LV VHW XQGHU DGGU�
��67$71�

,I D IDXOW LQ WKH SLORW ZLUH FRQQHFWLRQ LV GHWHFWHG� WKLV
FDQ HLWKHU EH UHSRUWHG RQO\ RU WKH GLIIHUHQWLDO SURWHF�
WLRQ LV EORFNHG DGGLWLRQDOO\ �DGGU� ��',)�%/�� ,I WKH
SLORW ZLUH LV LQWHUUXSWHG� WKH GLIIHUHQWLDO SURWHFWLRQ
FDQQRW WULS DQ\ZD\� LQ WKH HYHQW RI D SLORW ZLUH VKRUW�
FLUFXLW� RQ WKH RWKHU KDQG� WKH GHYLFH ZRXOG DOVR WULS
LQ WKH HYHQW RI DQ H[WHUQDO VKRUW�FLUFXLW� 5HSRUWLQJ RI
WKH ZLUH IDXOW DQG EORFNLQJ LI QHFHVVDU\ DUH GHOD\HG
E\ WKH WLPH �DGGU� ��7�3/7���

7KH SLORW ZLUH PRQLWRULQJ GRHV QRW RSHUDWH DV ORQJ DV
WKHUH LV D IDXOW RU D WUDQVIHU WULS RU LQWHUWULS FRPPDQG
EHLQJ WUDQVPLWWHG�
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����
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6WDUW RI WKH EORFN p3LORW ZLUH PRQLWRULQJp

*
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3LORW ZLUH PRQLWRULQJ
VZLWFKHG 21

VZLWFKHG 2))

*
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?
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>����@
6WDWLRQ ,' IRU GDWD WUDIILF
6/$9( � VODYH WUDQVPLWWHU �DQVZHUV RQO\�

0 $ 6 7 ( 5 0$67(5 � PDVWHU WUDQVPLWWHU �VWDUWV ZLWK GDWD WUDIILF�

*
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2 1

?
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>����@
%ORFNLQJ RI WKH OLQH GLIIHUHQWLDO SURWHFWLRQ DIWHU
GHWHFWLQJ SLORW ZLUH IDLOXUH
VZLWFKHG 21

2 ) ) VZLWFKHG 2))

*
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>����@
'HOD\ RI WKH PHVVDJH DIWHU D IDXOW GHWHFWHG E\ WKH
SLORW ZLUH PRQLWRULQJ

VPDOOHVW VHWWLQJ YDOXH� ��� V� � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� �� V� � � � � � � � � � � � �

����� 6HWWLQJV IRU WKH WUDQVIHU WULSSLQJ

7KH OLQH GLIIHUHQWLDO SURWHFWLRQ KDV DQ LQWHJUDWHG WUDQV�
IHU WULS IXQFWLRQ LQ WKH YHUVLRQ �6'���4�44444�� DQG
�6'���4�44444�� �ZLWK SLORW ZLUH PRQLWRULQJ� WUDQVIHU
WULSSLQJ DQG LQWHUWULSSLQJ�� 7KLV FDQ EH XVHG IRU WULS�
SLQJ WKH RWKHU HQG RI WKH OLQH E\ D VLJQDO JHQHUDWHG
RXWVLGH WKH �6'���� H�J� E\ D FLUFXLW�EUHDNHU IDLOXUH
SURWHFWLRQ� 7KH WULS FRPPDQG LV WKHQ IHG WR WKH GH�
YLFH E\ D ELQDU\ LQSXW WR ZKLFK WKH PHVVDJH ����
!7U�753 LV WR EH PDUVKDOOHG�

,W LV D SUHFRQGLWLRQ WKDW GXULQJ FRQILJXULQJ RI WKH GH�
YLFH VFRSH �VHFWLRQ ������ LQ DGGU� ��3/�021 ([L�
VWHQW LV FRQILJXUHG�

7KH SDUDPHWHUV IRU SURFHVVLQJ WKH UHFHLYHG VLJQDO DUH
VHW LQ EORFN �� �VHH VHFWLRQ �������

7KH WUDQVIHU WULS VKRXOG QRW EH FRQIXVHG ZLWK WKH LQ�
WHUWULSSLQJ ZKLFK LV DQ LQWHJUDO SDUW RI WKH GLIIHUHQWLDO
SURWHFWLRQ IXQFWLRQ�

7KH WUDQVIHU WULSSLQJ RSHUDWHV ZLWK WKH VDPH $) VL�
JQDO ����� +]� DV WKH SLORW ZLUH PRQLWRULQJ� EXW ZLWK D
GLIIHUHQW SXOVH FRGH� 7KH VLJQDOV FDQ RQO\ EH WUDQVPLW�
WHG LQ RQH GLUHFWLRQ DW WKH VDPH WLPH�
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����
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6WDUW RI WKH EORFN p7UDQVIHU WULS E\ ELQDU\ LQSXWp
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3URORQJDWLRQ WLPH IRU VHQGLQJ WKH WUDQVIHU WULS VLJQDO
WR WKH UHPRWH VWDWLRQ

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �

����� 6HWWLQJV IRU WULSSLQJ RQ
UHFHLYLQJ D UHPRWH FRPPDQG

,W LV QRW SRVVLEOH IRU WKH UHFHLYLQJ GHYLFH WR GLVWLQ�
JXLVK ZKHWKHU WKH RWKHU GHYLFH KDV VHQW D WUDQVIHU
WULS VLJQDO RU DQ LQWHUWULS VLJQDO� 7KH SDUDPHWHUV IRU
WKH UHDFWLRQ RI WKH GHYLFH RQ UHFHLYLQJ D UHPRWH FRP�
PDQG DUH WKHUHIRUH WKH VDPH LQ ERWK FDVHV� 7KH\ DUH
VHW LQ DGGUHVV EORFN ���

7KH SUHUHTXLVLWH IRU WULSSLQJ ZKHQ UHFHLYLQJ D FRP�
PDQG LV WKDW WKH GHYLFH LV HTXLSSHG ZLWK WKH VXSSOH�
PHQW IRU SLORW ZLUH PRQLWRULQJ� WUDQVIHU WULSSLQJ DQG
LQWHUWULSSLQJ ��6'���4�44444��� DQG WKDW WKH DGGUHVV
�VHH VHFWLRQ ������ ��3/�021 KDV EHHQ VHW GXULQJ
FRQILJXUDWLRQ�

8QGHU DGGU� ���� WKLV IXQFWLRQ FDQ EH VZLWFKHG 21 RU
2))�
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6WDUW RI EORFN p7ULSSLQJ E\ D UHFHLYHG FRPPDQG VLJQDO
IURP WKH UHPRWH VWDWLRQp
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5HFHLYH IXQFWLRQ� IRU FRPPDQG IURP WKH
UHPRWH VWDWLRQ�
VZLWFKHG 21

2 ) ) VZLWFKHG 2))
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'HOD\ WLPH IRU WKH UHFHLYHG WULS VLJQDO IURP WKH
UHPRWH VWDWLRQ

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �
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3URORQJDWLRQ WLPH IRU WKH UHFHLYHG WULS VLJQDO IURP WKH
UHPRWH VWDWLRQ

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

����� 6HWWLQJV IRU WKH HPHUJHQF\ RYHUFXUUHQW
SURWHFWLRQ

,I WKH GLIIHUHQWLDO SURWHFWLRQ EHFRPHV LQDFWLYH RU GX�
ULQJ D SROLW�ZLUH IDLOXUH WKH UHOD\ FDQ DFWLYDWH D GHILQL�
WH�WLPH RYHUFXUUHQW SURWHFWLRQ IXQFWLRQ�
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6WDUW RI WKH EORFN o(PHUJHQF\ RYHUFXUUHQW SURWHF�
WLRQp
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&DXVHV IRU DFWLYDWLQJ WKH o(PHUJHQF\ RFHUFXUUHQWp

)XQFWLRQ LV VZLWFKHG RII DQG GRHVQnW ZRUN

)XQFWLRQ LV DFWLYDWHG RQO\ ZLWK D SLORW ZLUH IDLOXUH

)XQFWLRQ LV DFWLYDWHG LI WKH GLIIHUHQWLDO SURWHFWLRQ IXQF�
WLRQ EHFRPHV LQDFWLYH
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&XUUHQW SLFN�XS WKUHVKROG IRU WKH GHILQLWH WLPH RYHU�
FXUUHQW IXQFWLRQ

VPDOOHVW VHWWLQJ YDOXH� ����� � � � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ������ � � � � � � � � � �

*
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7ULS GHOD\ WLPH RI WKH RYHUFXUUHQW IXQFWLRQ

VPDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
ODUJHVW VHWWLQJ YDOXH� ����� V� � � � � � � � � �
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

��� (YHQWV �DODUPV�

����� ,QWURGXFWLRQ

)ROORZLQJ V\VWHP GLVWXUEDQFHV� WKH UHFRUGHG HYHQWV
SURYLGH DQ LPSRUWDQW VRXUFH RI LQIRUPDWLRQ UHJDUGLQJ
WKH GLVWXUEDQFH� DQG WKH IXQFWLRQDOLW\ RI WKH GHYLFH�
)XUWKHUPRUH� WKH\ VHUYH WR FKHFN WKH VHTXHQFH RI
HYHQWV LQ WKH GHYLFH GXULQJ WHVWLQJ DQG FRPPLVVLR�
QLQJ� 7KH\ DOVR SURYLGH LQIRUPDWLRQ DERXW WKH VWDWHV
RI RSHUDWLRQDO PHDVXULQJ GDWD DQG WKH GHYLFH LWVHOI
GXULQJ RSHUDWLRQ�

1R FRGH ZRUG QHHG EH HQWHUHG IRU UHWULHYLQJ PHVVD�
JHV�

7KH XVHU PD\ DFFHVV LQIRUPDWLRQ LQ GLIIHUHQW ZD\V�

- 'LVSOD\ E\ /('V RQ WKH IURQW SDQHO RI WKH GHYLFH
�)LJXUH �����

- %LQDU\ RXWSXWV �VLJQDO UHOD\� YLD WKH GHYLFH WHUPL�
QDOV�

- ,QGLFDWLRQV RQ WKH IURQW SDQHO GLVSOD\ RU RQ WKH
VFUHHQ RI D 3& YLD WKH LQWHUIDFH�

0RVW PHVVDJHV FDQ EH PDUVKDOOHG WR WKH /('V DQG
ELQDU\ RXWSXWV �VHH VHFWLRQ ����� 0XOWLSOH DQG JURXS
PHVVDJHV DUH DOVR SRVVLEOH�

7R GLVSOD\ PHVVDJHV RQ WKH FRQWURO SDQHO� WKH NH\V
*� �� ? DQG +� FDQ EH XVHG WR VFUROO WKURXJK WKH
PHQX WUHH WR WKH p0(66$*(p EORFN �VHH )LJXUH �����
)URP WKH LQLWLDO SRVLWLRQ� LQ D GHYLFH WKDW LV LQ VHUYLFH�
WKLV EORFN LV UHDFKHG E\ SUHVVLQJ WKH+ NH\ WZLFH�

:LWK WKH� NH\� WKH QH[W RSHUDWLQJ OHYHO PD\ EH UH�
DFKHG DQG DOO PHVVDJH EORFNV FDQ EH DFFHVVHG WKHUH
RQH DIWHU WKH RWKHU�

:KHQ RSHUDWLQJ YLD D 3& DQG WKH RSHUDWLQJ SURJUDP
',*6,9 WKH PHVVDJH DGGUHVVHV DUH LGHQWLILHG E\ D
IRXU�GLJLW DGGUHVV QXPEHU� 7KLV LV VKRZQ LQ VTXDUH
EUDFNHWV ZLWK WKH H[SODQDWLRQ WH[W LQ WKH IROORZLQJ
UHSUHVHQWDWLRQV�

7KH PHVVDJHV DUH FDWHJRUL]HG DV IROORZV�

- %ORFN ��
2SHUDWLRQDO HYHQWV� WKHVH DUH LQGLFDWLRQV ZKLFK
PD\ RFFXU GXULQJ RSHUDWLRQ RI WKH GHYLFH� ,QIRUPD�
WLRQ DERXW WKH VWDWH RI WKH GHYLFH IXQFWLRQV� PHD�
VXULQJ GDWD HWF�

- %ORFN ��
(YHQWV RI WKH ODVW � QHWZRUN IDXOWV� VWDUWLQJ� WULS�
SLQJ� WLPH SURFHVVHV� RU VLPLODU� %\ GHILQLWLRQ� D
QHWZRUN IDXOW VWDUWV ZLWK WKH ILUVW IDXOW GHWHFWLRQ RI
D SURWHFWLYH IXQFWLRQ DQG HQGV ZLWK WKH UHVHW RI
WKH ODVW IDXOW GHWHFWLRQ�

- %ORFN ��
'LVSOD\ RI RSHUDWLRQDO PHDVXUHG YDOXHV �FXUUHQWV��

7KH HYHQWV DQG PHDVXUHG YDOXHV DUH VWRUHG LQ OLVWV�
$IWHU VHOHFWLQJ WKH GHVLUHG HYHQW EORFN� WKH VHFWLRQ RI
WKH OLVW YLVLEOH RQ WKH GLVSOD\ LV VKLIWHG XVLQJ WKH DU�
URZ NH\V+ DQG ? DV VKRZQ LQ )LJXUH ����

+
+

, 1 ' , & $ 7 , 2 1 �

>����@
6WDUW RI WKH HYHQW EORFNV

$ IXOO OLVW RI DOO WKH HYHQW DQG RXWSXW IXQFWLRQV JHQHUD�
WHG LQ WKH GHYLFH ZLWK WKH FRUUHVSRQGLQJ IXQFWLRQ
QXPEHU )1R FDQ EH IRXQG LQ WKH DSSHQGL[ $���

,W LV DOVR VSHFLILHG IRU HYHU\ LQGLFDWLRQ WR ZKHUH LW FDQ
EH VLJQDOHG�
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

�VLQJOH
PHDVXUHG YDOXHV�
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�VW RSHUDWLQJ OHYHO

�VLQJOH HYHQWV�
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�VLQJOH HYHQWV�

�QG RSHUDWLQJ OHYHO �UG RSHUDWLQJ OHYHO �WK RSHUDWLQJ OHYHO
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)LJXUH ��� 6HOHFWLRQ RI WKH HYHQW EORFNV
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'LVSOD\

(YHQW OLVW

)LJXUH ��� ([DPSOH IRU GLVSOD\LQJ HYHQWV LQ WKH GLVSOD\



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

����� 2SHUDWLRQDO DQQXQFLDWLRQV�HYHQWV �
EORFN ��

2SHUDWLRQDO HYHQWV DUH LQIRUPDWLRQ ZKLFK WKH GHYLFH
JHQHUDWHV ZKLOH LQ VHUYLFH� UHJDUGLQJ LWV RSHUDWLRQ�
7KH\ FDQ EH GLVSOD\HG LQ EORFN ��� ,PSRUWDQW HYHQWV
DQG VWDWH FKDQJHV DUH OLVWHG WKHUH LQ FKURQRORJLFDO
RUGHU DQG ZLWK WLPH VWDPSV� 8S WR �� RSHUDWLRQDO
HYHQWV DUH VWRUHG� ,I WKHUH DUH PRUH RSHUDWLRQDO
HYHQWV� WKH HOGHVW LQGLFDWLRQ LV RYHUZULWWHQ�

3ULPDU\ V\VWHP IDXOWV DUH RQO\ VSHFLILHG ZLWK p)DXOWp
DQG WKH FRQVHFXWLYH IDXOW QXPEHU� 'HWDLOV DERXW WKH

IDXOW FDQ EH IRXQG LQ WKH LQGLFDWLRQ EORFN p)DXOW
HYHQWVp� VHH VHFWLRQ ������

,W LV QRW QHFHVVDU\ WR HQWHU WKH FRGH ZRUG� $IWHU VH�
OHFWLQJ EORFN �� WKH RSHUDWLRQDO HYHQWV DSSHDU� $OO WKH
DYDLODEOH RSHUDWLRQDO HYHQWV DUH GLVSOD\HG EHORZ� 2I
FRXUVH RQO\ WKH UHOHYDQW HYHQWV DSSHDU LQ WKH GLVSOD\
IRU WKH FRQFUHWH FDVH�

7KH DEEUHYLDWLRQV DUH H[SODLQHG QH[W WR WKH ER[� ,W LV
DOVR VSHFLILHG ZKHWKHU WKH HYHQW LV RQO\ FRPLQJ �& IRU
HYHQWV� RU FRPLQJ DQG JRLQJ �&�* IRU VWDWHV�� )RU WKH
ILUVW HYHQW� GLVSOD\ OLQHV DQG WKH HYHQW WH[W ZLWK FR�
PLQJ WDJ LQ WKH WKLUG OLQH LV VSHFLILHG DV DQ H[DPSOH�

*
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6WDUW RI WKH EORFN p2SHUDWLRQDO HYHQWVp

?
+
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�VW OLQH� 'DWH RI WKH HYHQW RU VWDWH FKDQJHV

�QG OLQH� 7LPH RI WKH HYHQW RU VWDWH FKDQJHV

7KH EXIIHU VHFWLRQ VKRZQ LQ WKH GLVSOD\ LV VHOHFWHG
OLQH E\ OLQH ZLWK WKH DUURZ NH\V+ DQG ?�

?
+

� � � � � � � �
/ ( ' U H V F

�VW OLQH� 'DWH RI WKH HYHQW RU VWDWH FKDQJHV

�QG OLQH� (YHQW WH[W� LQ WKH H[DPSOH ZLWK FRPLQJ WDJ

,I WKH GDWH DQG WLPH RI WKH GHYLFH KDYH QRW \HW EHHQ
VHW �VHH DOVR VHFWLRQ ������� WKH GDWH �������� DSSHDUV�
WKH WLPH WKDW DSSHDUV LV D UHODWLYH WLPH VLQFH WKH ODVW
VWDUW RI WKH V\VWHP SURFHVVRU�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

*HQHUDO RSHUDWLRQDO HYHQWV

$ 1 1 O R V W ������ $QQXQFLDWLRQV ORVW �EXIIHU RYHUIORZ� �&�

3 & D Q Q / 7 ������ $QQXQFLDWLRQV IRU 3& ORVW �&�

7 $ * O R V W ������ )DXOW WDJ ORVW

5 ( & G H O ������ )DXOW UHFRUGLQJ GDWD GHOHWHG �&�

6 \ V � ) O W ������ )DXOW LQ WKH SRZHU V\VWHP �&�

) $ 8 / 7 ������ )OW� HYHQW Z� FRQVHFXWLYH QR� �&�

2SHUDWLRQDO HYHQWV RI WKH &%�WHVW IXQFWLRQ

! & % F O R ������ !&LUFXLW EUHDNHU FORVHG �&*�

& % W H V W ������ &LUFXLW EUHDNHU WHVW LQ SURJUHVV �&*�

& % W S 7 6 7 ������ &LUFXLW EUHDNHU WHVW � 7ULS �SROH �&*�

2SHUDWLRQDO HYHQWV RI WKH OLQH GLIIHUHQWLDO IXQFWLRQ

! ' L I � E O ������ !%ORFN GLIIHUHQWLDO SURWHFWLRQ �&*�

' L I � R I I ������ 'LIIHUHQWLDO SURWHFWLRQ LV VZLWFKHG RII �&*�

' L I � E O N ������ 'LIIHUHQWLDO SURWHFWLRQ LV EORFNHG �&*�

' L I � D F W ������ 'LIIHUHQWLDO SURWHFWLRQ LV DFWLYH �&*�

% � ' L I ' ������ 'LIIHUHQWLDO SURWHFWLRQ � %ORFNHG E\ VSLOO FXUUHQW VX�
SHUYLVLRQ �&*�
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

2SHUDWLRQDO HYHQWV RI WKH WUDQVIHU WULS IXQFWLRQ

! 7 7 � E O N ������ !%ORFN WUDQVIHU WULS WUDQVPLWWHU

! 7 U � 7 5 3 ������ !7UDQVIHU WULS VLJQDO LQSXW

7 7 � E O N G ������ 7UDQVIHU WULS WUDQVPLWWHU LV EORFNHG �&*�

7 7 � V H Q G ������ 7UDQVIHU WULS WUDQVPLVVLRQ VLJQDO �&*�

! 5 H � E O N ������ !%ORFN RI WULS UHFHLYHU

5 H F � R I I ������ 7ULS UHFHLYHU LV VZLWFKHG RII �&*�

5 H F � E O N ������ 7ULS UHFHLYHU LV EORFNHG �&*�

5 H F � D F W ������ 7ULS UHFHLYHU LV DFWLYH �&*�

5 H F � U H F ������ 7ULS UHFHLYHU � 7ULS VLJQDO UHFHLYHG �&*�

2SHUDWLRQDO HYHQWV RI WKH SLORW ZLUH PRQLWRULQJ

! 3 : 0 � E O ������ !%ORFN SLORW ZLUH PRQLWRU

3 : 0 � R I I ������ 3LORW ZLUH PRQLWRU LV VZLWFKHG RII �&*�

3 : 0 � E O N ������ 3LORW ZLUH PRQLWRU LV EORFNHG �&*�

3 : � I D L O ������ 3LORW ZLUH PRQLWRU � )DLOXUH GHWHFWHG �&*�

2SHUDWLRQDO HYHQWV RI WKH /RFNRXW IXQFWLRQ

! 5 H V � / 2 ������ ! /RFNRXW 5HVHW
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

2SHUDWLRQDO HYHQWV RI WKH HPHUJHQF\ RYHUFXUUHQW IXQFWLRQ

( 0 ( � D F W ������ (PHUJHQF\ 2�& SURWHFWLRQ LV DFWLYH �&�*�

����� )DXOW HYHQWV�DQQXQFLDWLRQV � EORFN ��

7KH HYHQWV RI WKH ODVW � V\VWHP IDXOWV FDQ EH UHDG
RXW� 7KHVH DUH ORFDWHG LQ WKH VXE�OHYHO RI EORFN �� LQ
RUGHU IURP PRVW WR OHDVW UHFHQW� :KHQ D QLQWK IDXOW
RFFXUV WKH GDWD RI WKH OHDVW UHFHQW IDXOW DUH HUDVHG�
(DFK RI WKH HLJKW IDXOW EXIIHUV FDQ KROG XS WR �� VLQJOH
LQGLFDWLRQV� ,I PRUH LQGLFDWLRQV RFFXU� WKH ��WK LQGLFD�
WLRQ ZLOO DODUP WKDW D EXIIHU RYHUIORZ KDV RFFXUHG�

,W LV QRW QHFHVVDU\ WR HQWHU D FRGH ZRUG�

7KH )$8/7 $QQXQFLDWLRQ EORFN FDQ EH UHDFKHG IURP
WKH LQLWLDO SRVLWLRQ ZKHQ WKH GHYLFH LV LQ VHUYLFH E\
SUHVVLQJ WKH+ NH\ WZLFH� :LWK WKH� NH\ WKH QH[W
RSHUDWLQJ OHYHO FDQ EH UHDFKHG ZKHUH EORFN �� FDQ EH
DFFHVVHG ZLWK WKH+ NH\� 7KH ODVW IDXOW LQGLFDWLRQ LV
UHDFKHG E\ FKDQJLQJ WR WKH VXE�OHYHO ZLWK WKH� NH\�
:LWK WKH� + \RX FDQ VFUROO WR WKH OHVV UHFHQW IDXOWV LQ
WKLV OHYHO�

$ IDXOW DQQXQFLDWLRQ LV GHILQHG VXFK WKDW D SULPDU\
V\VWHP IDXOW LV WUHDWHG DV D VLQJOH V\VWHP GLVWXUEDQFH
XS WR LWV XOWLPDWH FOHDUDQFH� 6HYHUDO IDXOWV PD\ RFFXU
ZLWKLQ D V\VWHP IDXOW �IURP WKH ILUVW IDXOW GHWHFWLRQ RI
D SURWHFWLYH IXQFWLRQ XQWLO GURS RII RI WKH ODVW IDXOW GH�
WHFWLRQ��

,I WKH GDWH DQG WLPH RI WKH GHYLFH KDYH QRW \HW EHHQ
VHW �VHH DOVR VHFWLRQ ��������� WKH GDWH �������� DS�
SHDUV� WKH WLPH WKDW DSSHDUV LV D UHODWLYH WLPH VLQFH
WKH ODVW VWDUW RI WKH V\VWHP SURFHVVRU� 7KLV LV IROOR�
ZHG E\ WKH IDXOW HYHQWV LQ FKURQRORJLFDO RUGHU RI WKHLU
GHWHFWLRQ ZLWK D UHODWLYH WLPH UHIHUULQJ WR WKH WLPH WKH
IDXOW EHJDQ�

$OO DYDLODEOH IDXOW HYHQWV DUH VSHFLILHG EHORZ� 2I
FRXUVH RQO\ WKH UHOHYDQW HYHQWV DSSHDU LQ WKH GLVSOD\
LQ WKH FDVH DW KDQG�

)LUVW� D IHZ W\SLFDO H[DPSOHV RI IDXOW HYHQWV RI D V\�
VWHP IDXOW ZLWK H[SODQDWLRQV RI WKH GLVSOD\ OLQHV DUH
VKRZQ�
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6WDUW RI WKH EORFN p)DXOW HYHQWVp
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6WDUW RI WKH EORFN pODVW IDXOW HYHQWVp
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

7KH EXIIHU VHFWLRQ VKRZQ LQ WKH GLVSOD\ LV VHOHFWHG
OLQH E\ OLQH ZLWK WKH DUURZ NH\V+ DQG ?�

+
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�VW OLQH� 'DWH RI ODVW IDXOW
�QG OLQH� 7LPH RI WKH ODVW IDXOW

�KRXUV� PLQXWHV� VHFRQGV

DQG LQ PV�
)DXOW ZLWK FRPLQJ WDJ
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�VW OLQH )DXOW QXPEHU
�QG OLQH� 6WDUW RI WKH UHODWLYH WLPH
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6WDUW RI UHODWLYH WLPH
(YHQW WKDW VWDUWHG WKH UHODWLYH WLPH

*HQHUDO IDXOW HYHQWV RI WKH GHYLFH

$ 1 1 R Y I O ������ )DXOW DQQXQFLDWLRQ EXIIHU RYHUIORZ �&�

6 \ V� ) O W ������ )DXOW LQ WKH SRZHU V\VWHP �&�

) $ 8 / 7 ������ )OW� HYHQW Z� FRQVHFXWLYH QR� �&�

) 7 G H W ������ *HQHUDO IDXOW GHWHFWLRQ RI GHYLFH �&�*�

' ( 9 � 7 U S ������ *HQHUDO WULS RI GHYLFH �&�
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

)DXOW HYHQWV RI WKH GLIIHUHQWLDO IXQFWLRQ

, �  ,QWHUUXSWHG FXUUHQW � ,� �&�

' O \ � V W � ������ 'LIIHUHQWLDO SURWHFWLRQ � ,',))! WLPH GHOD\
VWDUWHG �&�*�

' L I � I O W ������ 'LIIHUHQWLDO SURWHFWLRQ � *HQHUDO IDXOW GHWHFWLRQ �&�*�

% O R F N � 6 ������ 'LIIHUHQWLDO SURWHFWLRQ � %ORFNHG E\ H[WHUQDO IDXOW �&�*�

% O R F N � + ������ 'LIIHUHQWLDO SURWHFWLRQ � %ORFNHG E\ KDUPRQLFV �&�*�

' L I � 7 5 3 ������ 'LIIHUHQWLDO SURWHFWLRQ � 7ULS E\ ,',))! �&�

, Q W 7 U S ������ 'LIIHUHQWLDO SURWHFWLRQ � ,QWHUWULS VHQG VLJQDO �&�*�

)DXOW HYHQWV RI WKH LQWHUWULS�WUDQVIHU WULS UHFHLYHU

5 H F � I O W ������ 7ULS UHFHLYHU � *HQHUDO IDXOW GHWHFWLRQ �&�*�

5 H F � 7 5 3 ������ 7ULS UHFHLYHU � *HQHUDO WULS �&�

)DXOW HYHQWV RI WKH HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

( 0 ( � ) O W ������ (PHUJ� 2�& SURW�� *HQHUDO IDXOW GHWHFWLRQ �&�*�

( 0 ( � 7 5 3 ������ (PHUJ� 2�& SURW�� *HQHUDO WULS �&�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

2WKHU HQWULHV

7 D E � H P S W \ PHDQV WKDW QR IDXOW LV VWRUHG \HW

7 D E � I X O O PHDQV WKDW RWKHU IDXOW GDWD KDYH RFFXUUHG EXW WKH
PHPRU\ LV IXOO

7 D E � ( Q G ,I QRW DOO HYHQW UHFRUGLQJ PHPRU\ LV XVHG� p7DE�(QGp
LV JLYHQ DV WKH ODVW HQWU\

7KH WKLUG RSHUDWLQJ OHYHO LV UHDFKHG ZLWK WKH* NH\�
7KH ODVW EXW RQH V\VWHP GLVWXUEDQFH LV UHDFKHG E\
SUHVVLQJ WKH DUURZ NH\+� 7KH LQGLYLGXDO IDXOW HYHQWV
FDQ EH VHOHFWHG ZLWK WKH� NH\ LQ WKH IRXUWK RSHUD�

WLQJ OHYHO DQG VFUROOHG E\ PHDQV RI+ DQG ?� 7KH
SRVVLEOH HYHQWV DUH WKH VDPH DV LQ WKH ODVW V\VWHP
GLVWXUEDQFH�
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6WDUW RI WKH EORFN pODVW EXW RQH V\VWHP GLVWXUEDQFHp

7KH WKLUG ODVW WR HLJKWK ODVW V\VWHP GLVWXUEDQFH LV
UHDFKHG LQ WKH VDPH ZD\� 7KH SRVVLEOH HYHQWV DUH WKH
VDPH DV LQ WKH ODVW V\VWHP GLVWXUEDQFH�



1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ 6,3527(& �6'��� 9���s 6\VWHP0DQXDO 2UGHU QR� (������*�����&����$�

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 2FWREHU ����

����� 5HDGLQJ RXW RSHUDWLRQDO PHDVXUHG
YDOXHV � EORFN ��

2SHUDWLRQDO PHDVXUHG YDOXHV FDQ EH GLVSOD\HG LQ
EORFN ��� )URP WKH LQLWLDO SRVLWLRQ RI D UHOD\ WKDW LV LQ
VHUYLFH� WKH EORFN 0($685(' 9$/8(6 LV UHDFKHG E\
SUHVVLQJ WKH+ NH\ WZLFH� :LWK WKH� NH\ WKH QH[W
RSHUDWLQJ OHYHO LV UHDFKHG DQG IURP KHUH � E\ VFUROOLQJ
ZLWK WKH+ NH\ EORFN �� FDQ EH UHDFKHG� 7KH LQGLYL�
GXDO PHDVXUHG YDOXHV FDQ EH IRXQG E\ FKDQJLQJ WR

WKH VXE�OHYHO ZLWK WKH�NH\� 7KHUH LV QR QHHG WR HQ�
WHU D FRGH ZRUG�

7KH YDOXHV DUH GLVSOD\HG LQ SHUFHQW RI WKH UDWHG YDULD�
EOHV� 7KH SUHUHTXLVLWH IRU FRUUHFW GLVSOD\ LV WKDW WKH
VSHFLILHG UDWLQJV LQ EORFN �� �VHH VHFWLRQ ������ KDYH
EHHQ FRUUHFWO\ SDUDPHWHUL]HG� 7KH YDOXHV DUH QRW XS�
GDWHG GXULQJ UHDG�RXW� 7KH FXUUHQW YDOXHV DUH GLV�
SOD\HG DIWHU VFUROOLQJ ZLWK+ RU? ZLWKLQ WKH EORFN�

7KH YDOXHV JLYHQ LQ WKH ER[HV EHORZ DUH H[DPSOHV�
7KH FXUUHQW YDOXHV DFWXDOO\ DSSHDU KHUH�
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7KH H[WUDFW RI WKH EXIIHU VKRZQ LQ WKH GLVSOD\ LV VHOHF�
WHG OLQH E\ OLQH ZLWK WKH DUURZ NH\V+ DQG ?�

7KH SHUFHQWDJHV VSHFLILHG IRU ,� DQG ,� UHIHU WR WKH
SULPDU\ RU VHFRQGDU\ UDWHG FXUUHQW RI WKH FXUUHQW
WUDQVIRUPHU�
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7KH SHUFHQWDJHV VSHFLILHG IRU ,' DQG ,5 UHIHU WR WKH
UDWHG FXUUHQW RI WKH OLQH�
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,�� /RFDO PHDVXUHG FXUUHQW
,�� 5HPRWH FDOFXODWHG FXUUHQW
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

��� 2SHUDWLRQDO FRQWURO FDSDELOLWLHV

'XULQJ RSHUDWLRQ RI WKH GHYLFH� LQWHUYHQWLRQV DUH SRV�
VLEOH ZLWK ZKLFK LQGLYLGXDO IXQFWLRQV DQG LQGLFDWLRQV
FDQ EH LQIOXHQFHG� 7KLV LQFOXGHV DERYH DOO WKH FRUUHF�
WLRQ RI GDWH DQG WLPH� DV ZHOO DV WKH VZLWFKLQJ RQ DQG
RII RI VXE�IXQFWLRQV IRU RSHUDWLRQDO UHDVRQV�

6ZLWFKLQJ RQ DQG RII RI VXE�IXQFWLRQV RQ WKH FRQWURO
SDQHO RU WKURXJK WKH RSHUDWRU LQWHUIDFH RU E\ ELQDU\
LQSXWV LV GHVFULEHG DW WKH EHJLQQLQJ RI HDFK RI WKH
VHFWLRQV ����� WR ������

$ SUHUHTXLVLWH IRU FRQWURO E\ ELQDU\ LQSXWV LV WKDW WKH
DSSURSULDWH FRQWURO IXQFWLRQV DUH PDUVKDOOHG DQG FRQ�

QHFWHG WR ELQDU\ LQSXWV ZKHQ WKH GHYLFH LV LQVWDOOHG
�FI� VHFWLRQ ����� 0DUVKDOOLQJ WKH ELQDU\ LQSXWV��

7KH EORFN p$'',7,21 )81&7,21p LV DYDLODEOH IRU
FRQWUROOLQJ ZLWK WKH FRQWURO SDQHO RU WKH RSHUDWRU LQWHU�
IDFH� 7KLV EORFN FDQ EH UHDFKHG IURP WKH LQLWLDO SRVL�
WLRQ LQ D GHYLFH WKDW LV LQ VHUYLFH E\ SUHVVLQJ WKH+
NH\ WKUHH WLPHV�

:KHQ RSHUDWLQJ YLD D 3& DQG WKH RSHUDWLQJ SURJUDP
',*6,9 WKH FRQWURO DGGUHVVHV DUH LGHQWLILHG E\ D IRXU�
GLJLW DGGUHVV QXPEHU� 7KLV LV LQGLFDWHG LQ VTXDUH EUDN�
NHWV ZLWK WKH H[SODQDWLRQ WH[W LQ WKH IROORZLQJ UHSUH�
VHQWDWLRQV�

?
$ ' ' , 7 , 2 1
) 8 1 & 7 , 2 1

�

>����@
6WDUW RI WKH EORFN p$GGLWLRQDO IXQFWLRQVp

����� 6HWWLQJ GDWH DQG WLPH

:LWK WKH� NH\ WKH QH[W RSHUDWLQJ OHYHO �%ORFN p7,0(
6(77,1*p� FDQ EH UHDFKHG� %\ FKDQJLQJ WKH OHYHO
DJDLQ ZLWK� WKH GDWH DQG WLPH FDQ EH UHDGRXW LQ�
LWLDOO\� %\ VFUROOLQJ ZLWK+ WKH RSHUDWLQJ EORFNV IRU
VHWWLQJ WKH GDWH DQG WLPH DUH FDOOHG DV VKRZQ EHORZ�

$IWHU WKH GHYLFH VWDUWV XS WKH GDWH �������� DSSHDUV
LQLWLDOO\ LI LW KDV QRW DOUHDG\ EHHQ FRUUHFWHG DQG WKH
WLPH DV D UHODWLYH WLPH VLQFH WKH ODVW V\VWHP SURFHV�
VRU VWDUW�

7KHUH LV QR QHHG WR HQWHU D FRGH ZRUG WR FKDQJH WKH
GDWH DQG WLPH� 6WDUWLQJ IURP WKH GHIDXOW VHWWLQJ WKH
GD\� PRQWK DQG \HDU DUH VHW E\ SUHVVLQJ WKH p�p RU
p�p NH\V�

L 1RWH
:KHQ HQWHULQJ WKH GD\� D PD[LPXP
QXPEHU RI �� GD\V LV DVVXPHG VR WKDW
WKLV YDOXH FDQ EH VHOHFWHG LQ DOO FDVHV�
7KH GHYLFH RQO\ UHFRJQL]HV ZKHWKHU WKH
LQSXW LV SODXVLEOH DIWHU WKH PRQWK DQG
\HDU �OHDS \HDU RU QRW� KDYH EHHQ HQW�
HUHG� $IWHU SUHVVLQJ WKH (QWHU NH\ ( DX�
WRPDWLF OLPLWLQJ WR D YDOLG GDWH WDNHV
SODFH�

*
7 , 0 (
6 ( 7 7 , 1 *

�

>����@
6WDUW RI WKH EORFN p7,0( 6(77,1*p
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2SHUDWLQJ ,QVWUXFWLRQV �
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*
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� � � � � � � �

+

>����@
)LUVW WKH pFXUUHQWp GDWH �''� 00�<<� DQG WKH FXUHUQW
WLPH �++�00�66�DUH GLVSOD\HG� 7KH DFWXDO VHWWLQJ
EORFNV PD\ EH UHDFKHG ZLWK+�

*
' $ 7 (
� � � � � � � �

>����@
$ QHZ GDWH FDQ QRZ EH HQWHUHG� 7KLV LV GRQH LQ WKH
RUGHU� GD\� PRQWK� \HDU '' � 00 � <<

6WDUWLQJ DW WKH GHIDXOW YDOXH WKH GD\ LV LQFUHDVHG WR
WKH FXUUHQW GDWH E\ SUHVVLQJ WKH p�p NH\� 7KH� NH\
LV SUHVVHG WR UHDFK WKH PRQWK� %\ SUHVVLQJ WKH p�p
NH\� WKH PRQWK LV LQFUHDVHG XQWLO WKH FXUUHQW PRQWK LV
UHDFKHG� 7KHQ WKH \HDU LV VHOHFWHG ZLWK WKH� NH\�
DQG LQFUHDVHG ZLWK WKH p�p NH\ XQWLO WKH FXUUHQW \HDU
LV UHDFKHG� 7KH YDOXHV FDQ EH GHFUHDVHG ZLWK p�p�
)LQDOO\ WKH ZKROH GDWH LQSXW LV FRQILUPHG E\ SUHVVLQJ
WKH (QWHU NH\ (�

*
7 , 0 (
� � � � � � � �

>����@
7R VZLWFK IURP WKH GDWH VHWWLQJ WR WKH WLPH VHWWLQJ� +
LV SUHVVHG� $ QHZ WLPH FDQ QRZ EH HQWHUHG� 7KLV LV
GRQH LQ WKH RUGHU� KRXUV� PLQXWHV� ++ � 00

6WDUWLQJ IURP WKH GHIDXOW YDOXH ILUVW WKH KRXU LV LQFUHD�
VHG WR WKH FXUUHQW KRXU E\ SUHVVLQJ WKH p�p NH\� 7KHQ
FKDQJH WR WKH PLQXWHV E\ SUHVVLQJ WKH� NH\ DQG
LQFUHDVH WKH PLQXWH WR WKH FXUUHQW YDOXH ZLWK p�p�
7KH YDOXHV FDQ EH GHFUHDVHG ZLWK p�p�

7KHUH LV QR QHHG WR VHW WKH VHFRQGV� 7KH VHFRQGV DUH
DXWRPDWLFDOO\ VHW WR ]HUR ZKHQ WKH WLPH LQSXW LV FRQ�
ILUPHG�

7KH FRPSOHWH WLPH LQSXW LV FRQILUPHG DQG EHFRPHV
DFWLYH RQ SUHVVLQJ WKH (QWHU NH\ (�
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��� 7HVWLQJ DQG FRPPLVVLRQLQJ

����� *HQHUDO

%HIRUH FRPPLVVLRQLQJ� WKH SUHSDUDWLRQV IRU SXWWLQJ
WKH GHYLFH LQWR VHUYLFH DV VWLSXODWHG LQ FKDSWHU � PXVW
EH FRPSOHWHG�

:DUQLQJ
'XULQJ VHUYLFH� VRPH SDUWV RI HOHFWULFDO
GHYLFHV DUH LQHYLWDEO\ XQGHU GDQJHURXV
YROWDJH� 7KLV PD\ FDXVH VHULRXV SHUVR�
QDO LQMXU\ RU PDWHULDO GDPDJH WR HTXLS�
PHQW LI QRW KDQGOHG SURIHVVLRQDOO\�

2QO\ TXDOLILHG SHUVRQQHO VKRXOG ZRUN
RQ WKLV GHYLFH� 7KLV SHUVRQQHO PXVW EH
IDPLOLDU ZLWK WKH SHUWLQHQW VDIHW\ UHJXOD�
WLRQV DQG WKH ZDUQLQJV LQ WKLV PDQXDO�

$ERYH DOO LW VKRXOG EH REVHUYHG�

- 7KH GHYLFH PXVW EH HDUWKHG DW WKH
3( WHUPLQDO EHIRUH PDNLQJ DQ\ FRQ�
QHFWLRQV�

- 'DQJHURXV YROWDJHV PD\ RFFXU LQ DOO
FLUFXLW SDUWV FRQQHFWHG ZLWK WKH
SRZHU VXSSO\ DQG ZLWK WKH PHDVX�
ULQJ DQG WHVW FLUFXLWV�

- 'DQJHURXV YROWDJHV PD\ VWLOO H[LVW LQ
WKH GHYLFH HYHQ DIWHU LW KDV EHHQ GL�
VFRQQHFWHG IURP WKH VXSSO\ YROWDJH
�FKDUJHG FDSDFLWRUV��

- 7KH SHUPLVVLEOH WKUHVKROG YDOXHV
VSHFLILHG XQGHU 7HFKQLFDO GDWD PD\
QRW EH H[FHHGHG HYHQ GXULQJ VHUYLFH
WHVWLQJ DQG FRPPLVVLRQLQJ�

:KHQ WHVWLQJ WKH GHYLFH ZLWK VHFRQGDU\ WHVW HTXLS�
PHQW� PDNH VXUH WKDW QR RWKHU VLJQDO VRXUFHV DUH FRQ�
QHFWHG DQG WKH WULS FRPPDQGV WR WKH FLUFXLW�EUHDNHUV
DUH LQWHUUXSWHG�

'DQJHU
7KH VHFRQGDU\ FRQQHFWLRQV RI WKH
FXUUHQW WUDQVIRUPHUV PXVW EH VKRUW�
FLUFXLWHG EHIRUH WKH &7 VHFRQGDU\
FRQQHFWLQJ FDEOHV WR WKH GHYLFH FDQ
EH GLVFRQQHFWHG�
,I WKHUH LV D WHVW VZLWFK ZKLFK DXWRPDWL�
FDOO\ VKRUW FLUFXLWV WKH FXUUHQW WUDQVIRU�
PHU VHFRQGDU\ FRQQHFWLRQ� LW LV VXIIL�
FLHQW WR WXUQ WKLV WR WKH p7HVWp SRVLWLRQ
SURYLGLQJ WKDW WKLV &7 VKRUW�FLUFXLW KDV
EHHQ WHVWHG EHIRUHKDQG �VHFWLRQ �������

,W LV UHFRPPHQGHG WR WHVW WKH GHYLFH ZLWK WKH FXUUHQW
VHWWLQJV DSSOLHG� ,I WKHVH DUH QRW �\HW� DYDLODEOH� WKH
GHIDXOW YDOXHV VKRXOG EH XVHG IRU WHVWLQJ� 7KH
IROORZLQJ GHVFULSWLRQ RI WKH WHVW VHTXHQFHV DVVXPHV
WKDW WKH GHIDXOW VHWWLQJV DUH EHLQJ XVHG�

$ V\PPHWULFDO SRZHU VRXUFH ZLWK LQGLYLGXDOO\ FRQWURO�
ODEOH FXUUHQWV LV DVVXPHG IRU WKH IXQFWLRQ WHVW� $ VLQ�
JOH�SKDVH WHVW FXUUHQW VRXUFH LV VXIILFLHQW IRU WKH SLFN
XS WHVW�

L 1RWH
7KH PHDVXULQJ DFFXUDF\ ZKLFK FDQ EH
DFKLHYHG GHSHQGV RQ WKH HOHFWULFDO GDWD
RI WKH WHVW VRXUFHV XVHG� 7KH DFFXUD�
FLHV VSHFLILHG LQ WKH WHFKQLFDO GDWD FDQ
RQO\ EH H[SHFWHG LI WKHUH LV FRPSOLDQFH
ZLWK WKH UHIHUHQFH FRQGLWLRQV DFFRUGLQJ
WR 9'( �����SDUW ��� RU ,(& ������
DQG XVH RI SUHFLVLRQ PHDVXULQJ LQVWUX�
PHQWV� 7HVWV ZLWK VHFRQGDU\ WHVW
HTXLSPHQW DUH WKHUHIRUH JHQHUDOO\ FRQ�
VLGHUHG DV SXUH IXQFWLRQ WHVWV�
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2SHUDWLQJ ,QVWUXFWLRQV �
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,W LV LPSRUWDQW IRU DOO WHVWV WKDW WKH DSSURSULDWH LQGLFD�
WLRQV DUH JLYHQ E\ WKH /('V DQG E\ WKH VLJQDO UHOD\V
IRU UHPRWH VLJQDOLQJ�

)ROORZLQJ WHVWV ZKLFK LQLWLDWH LQGLFDWLRQV YLD WKH
/('V� WKHVH VKRXOG EH UHVHW YLD WKH UHVHW SXVKEXWWRQ
RQ WKH IURQW SDQHO �EXWWRQ 1� DQG YLD ELQDU\ LQSXW IRU
UHPRWH UHVHWWLQJ �LI WKLV LV PDUVKDOOHG�� 2QFH YLD EL�
QDU\ LQSXW DQG RQFH YLD SXVKEXWWRQ LV VXIILFLHQW� $IWHU
WKH UHVHW IXQFWLRQV KDYH EHHQ FKHFNHG� WKH GLVSOD\V
QHHG QRW EH UHVHW DIWHU HYHU\ WHVW EHFDXVH WKH\ DUH
UHVHW DXWRPDWLFDOO\ ZLWK HYHU\ SURWHFWLRQ DFWLYDWLRQ
DQG UHSODFHG E\ WKH QHZ LQGLFDWLRQ VWDWH�

����� &KHFNLQJ WKH OLQH GLIIHUHQWLDO SURWHFWLRQ

7R WHVW WKH GLIIHUHQWLDO SURWHFWLRQ IXQFWLRQ� LW PXVW EH
DFWLYDWHG� L�H� ',))3527(&7,21 �DGGU� �� ',)�35� WR
21� 7KH SLORW ZLUH PRQLWRULQJ PXVW EH VZLWFKHG RII
�DGGU� ���� �� 3/�021  2))��

7R WHVW WKH ORFDO WKUHVKROG RI �� ',))! WKH SLORW ZLUHV
DUH VKRUWFXWHG EHKLQG WKH UHOD\� %H VKXUH� WKDW ��5[
WKH SLORW ZLUH ORRS UHVLVWDQFH LV VHW WR ]HUR LQ WKH UHOD\
IRU WKLV WHVW FRQGLWLRQ�

%HWWHU LV WR WHVW WKH FRQILJXUDWLRQ WRJHWKHU ZLWK WKH
SLORW SDLU� :KHQ WHVWLQJ D SDLU RI GHYLFHV WKH SLORW ZL�
UHV RI ERWK GHYLFHV DUH FRQQHFWHG WR HDFK RWKHU ZLWK
VZDSSHG SRODULW\� 3OHDVH FKHFN� LI WKH SDUDPHWHU
��5[ LV VHW DFFRUGLQJ WKH SLORW ZLUH UHVLVWDQFH �V�
������� %RWK GHYLFHV PXVW EH FRQQHFWHG WR DX[LOLDU\
VXSSO\ YROWDJH� ,Q WKLV FDVH WKH VHFRQG GHYLFH FDQ UXQ
ZLWKRXW D WHVW FXUUHQW �FRUUHVSRQGV WR WKH VLPXODWLRQ
RI D VLQJOH�HQG IHG OLQH VKRUW�FLUFXLW�� RU WKH WHVW FXU�
UHQW LV IHG WKURXJK ERWK GHYLFHV� LQ SKDVH �LQWHUQDO
VKRUW�FLUFXLW� RU UHYHUVHG SKDVH �H[WHUQDO VKRUW�FLUFXLW��

:KHQ HYDOXDWLQJ WKH FXUUHQWV� QRWH WKDW WKH FXUUHQW
SURFHVVHG E\ WKH GLIIHUHQWLDO SURWHFWLRQ LV GHSHQGHQW
RQ WKH FRQQHFWLRQ RI WKH VXPPDWLRQ WUDQVIRUPHU DQG
WKH SDUDPHWHUV �� ,1 /1� DQG �� ,FW35,� )RU WKH WHVW
FXUUHQW LQMHFWLRQ� DQ pLGHDOp FXUUHQW VRXUFH PXVW EH
XVHG�

7KH IROORZLQJ DSSOLHV�

,3  ,0 k 10: k 13DU k 1

ZLWK

1 � � IRU � $ GHYLFH� � IRU � $ GHYLFH
,3 � WHVW FXUUHQW�
,0 � VHWSRLQW WR WKH UHOD\

10: � WUDQVIRUPDWLRQ IDFWRU VXPPDWLRQ WUDQVIRUPHU�
13DU � WUDQVIRUPDWLRQ IDFWRU RI WKH SDUDPHWHUV�

,1 /1��,FW35,

6\PPHWULFDO WKUHH�SKDVH WHVW FXUUHQW DQG VWDQGDUG
FRQQHFWLRQ RI WKH VXPPDWLRQ WUDQVIRUPHU DFFRUGLQJ
WR )LJXUH ��� 10:  �� DW GHIDXOW VHWWLQJ RI WKH GH�
YLFH 1 3DU  � DOVR�

)RU WHVWLQJ ZLWK VLQJOH�SKDVH FXUUHQW� WDEOH ��� VSHFL�
ILHV WKH IDFWRUV 10: GHSHQGLQJ RQ WKH ZLQGLQJ RQ
ZKLFK WKH FXUUHQW LV LQMHFWHG�

7DEOH ��� &XUUHQW IDFWRUV IRU VXPPDWLRQ
WUDQVIRUPHUV

:LQGLQJ �IDF�

WRU�

6XPPDWLRQ

WUDQVIRUPHU

FRQQHFWLRQ

EULGJHG WHUPL�

QDOV

10:

� $�) %�( ����

� &�+ '�* ����

� /�0 � ����

�

�DOO LQ VHULHV�

$�0 %�&

'�(

)�*

+�/

����

7KH SDUDPHWHU IDFWRU UHVXOWV IURP

13DU 
 ,1 OLQH

,1 �&7

ZLWK

,1 OLQH � SULPDU\ UDWHG FXUUHQW RI WKH OLQH� DV
SDUDPHWHUL]HG XQGHU DGGU� �� ,1 /1��

,1� &7 � SULPDU\ UDWHG FXUUHQW RI WKH FXUUHQW
WUDQVIRUPHUV� DV SDUDPHWHUL]HG XQGHU
DGGU� �� ,FW35,�

([DPSOH�

5DWHG FXUUHQW RI WKH GHYLFH 1 � $� SDUDPHWHU
��,',))!  ��� ,Q  ,0� FXUUHQW IDFWRU IRU VXPPDWLRQ
WUDQVIRUPHU 10:  ���� �7DEOH ��� � 6XPPDWLRQ
WUDQVIRUPHU FRQQHFWLRQ &�+� EULGJHG WHUPLQDOV '�*��
UDWHG FXUUHQW RI WKH OLQH �SDUDPHWHU �� ,1 /1�� � ���
$� SULPDU\ UDWHG FXUUHQW RI WKH PDLQ FXUUHQW WUDQVIRU�
PHU �SDUDPHWHU �� ,FW35,� � ���� $�
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7HVW FXUUHQW ,S DW WKH VXPPDWLRQ WUDQVIRUPHU LQSXW
WHUPLQDO &�+ IRU WHVWLQJ WKH SDUDPHWHU �� ,',))!�

,S 
 ,0 10: ô1SDU ô1 
 �� � ô �� �� ô ���
����

ô �
 �� ���� $

&DXWLRQ
7HVWV ZLWK FXUUHQWV DERYH IRXU WLPHV
WKH GHYLFH UDWHG FXUUHQW OHDG WR RYHUORD�
GLQJ RI WKH LQSXW FLUFXLWV DQG PD\ RQO\
EH DSSOLHG IRU VKRUW SHULRGV �VHH 7HFKQL�
FDO GDWD� FKDSWHU ��� 7KHQ D SDXVH WR
DOORZ WKH GHYLFH WR FRRO GRZQ PXVW EH
DOORZHG�

7KH WKHUPDO ORDG FDSDFLW\ OLPLW DSSOLHV ERWK IRU WKH
LQGLYLGXDO LQSXW ZLQGLQJV RI WKH VXPPDWLRQ WUDQVIRU�
PHU DQG IRU WKH RXWSXW FXUUHQW RI WKH VXPPDWLRQ
WUDQVIRUPHU�

:KHQ XVLQJ VLQJOH�SKDVH FXUUHQW LQMHFWLRQ� DQG D ZLQ�
GLQJ IDFWRU ZKLFK LV JUHDWHU WKDQ �� WKH WKHUPDOO\ SHU�
PLVVLEOH FXUUHQW LV UHGXFHG E\ WKH IDFWRU 10: �7DEOH
����� ,I� RQ WKH RWKHU KDQG� D ZLQGLQJ IDFWRU RI � DS�
SOLHV� WKH WKHUPDOO\ SHUPLVVLEOH FXUUHQW LV QRW LQFUHD�
VHG�

6ZLWFK WKH WHVW FXUUHQW WR ��� WLPHV WKH VHWWLQJ YDOXH
�� ,',))! DQG ��� WLPHV WKH VHWWLQJ YDOXH �� ,�5(/�
ERWK YDOXHV PXVW EH H[FHHGHG� $ WULS VLJQDO LV RXWSXW�
&KHFN FORVLQJ RI WKH FRPPDQG FRQWDFWV DQG WKH WULS
LQGLFDWLRQ FRQWDFWV�

,I D GHOD\ WLPH LV SDUDPHWHUL]HG IRU WKH WULS �DGGU� ��
7�'/< �� WKH WULS FRPPDQG DSSHDUV GHOD\HG DFFRUGLQ�
JO\�
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��� &RPPLVVLRQLQJ ZLWK SULPDU\ PHDVXUHG VLJQDOV

%HIRUH WKH OLQH LV HQHUJL]HG� DOO VHFRQGDU\ WHVWLQJ
HTXLSPHQW PXVW EH UHPRYHG� 7KH SUHSDUDWLRQV IRU
SXWWLQJ WKH GHYLFH LQWR VHUYLFH DV GHVFULEHG LQ VHFWLRQ
��� PXVW EH FRPSOHWHG� 7KH OLQH PXVW EH HQHUJL]HG
IRU WKH SULPDU\ WHVWV�

:DUQLQJ
3ULPDU\ WHVWV PD\ RQO\ EH SHUIRUPHG
E\ TXDOLILHG SHUVRQQHO ZKR DUH IDPLOLDU
ZLWK WKH FRPPLVVLRQLQJ RI SURWHFWLRQ
V\VWHPV� RSHUDWLRQ RI WKH QHWZRUN DQG
WKH VDIHW\ UXOHV DQG UHJXODWLRQV �VZLW�
FKLQJ� HDUWKLQJ� HWF���

5DSLG FRPPLVVLRQLQJ ZLWKRXW LQVWUXPHQWDWLRQ LV SRV�
VLEOH XVLQJ WKH LQWHJUDWHG PHDVXULQJ IXQFWLRQV DQG
FRPPLVVLRQLQJ WRROV LQ WKH GHYLFH�

7KH OLQH LV LQLWLDOO\ RSHQ DQG HDUWKHG DW ERWK HQGV DW
WKH EHJLQQLQJ RI WKH PHDVXUHPHQWV IRU WKH FRPPLV�
VLRQLQJ�

,QLWLDOO\� WKH GLIIHUHQWLDO SURWHFWLRQ LV VZLWFKHG WR $/�
5RQO\ �DGGU� ��',)�35�RU WKH WULS FRPPDQG LV LQWHU�
UXSWHG� WKH SLORW ZLUH PRQLWRULQJ �LI DYDLODEOH� LV VZLW�
FKHG2)) �DGGU� ��3/�021�� 7KH IXQFWLRQ WULSSLQJ E\
UHPRWH VWDWLRQ �DGGU� ��75�5(&� LV DOVR LQLWLDOO\ VZLW�
FKHG RII�

7KH GLIIHUHQWLDO SURWHFWLRQ FDQ JHQHUDOO\ EH DFWLYDWHG
LQ WZR ZD\V�

- 3URWHFWLYH IXQFWLRQ $/5RQO\ 7KH SURWHFWLYH IXQF�
WLRQ RSHUDWHV DQG RXWSXWV LQGLFDWLRQV� 7KH WULS
FRPPDQG LV EORFNHG KRZHYHU�

- 3URWHFWLYH IXQFWLRQ 21� 7KH SURWHFWLYH IXQFWLRQ
RSHUDWHV DQG RXWSXWV LQGLFDWLRQV� 7KH WULS FRP�
PDQG JRHV WR WKH WULS UHOD\ ZKLFK KDV EHHQ PDUV�
KDOOHG ZLWK WKH SURWHFWLYH IXQFWLRQ DFFRUGLQJ WR
VHFWLRQ ������ 1R WULSSLQJ WDNHV SODFH LI WKH SURWHF�
WLYH IXQFWLRQ LV QRW PDUVKDOOHG WR DQ\ WULS UHOD\�

����� &KHFNLQJ WKH VZLWFKLQJ VWDWHV
RI WKH ELQDU\ LQSXWV�RXWSXWV

7KH GLIIHUHQWLDO SURWHFWLRQ �6'��� FRQWDLQV D WHVW SUR�
JUDP ZLWK ZKLFK WKH VZLWFKLQJ VWDWHV RI DOO ELQDU\
LQSXWV DQG RXWSXWV FDQ EH SROOHG DQG VKRZQ LQ WKH
GLVSOD\�

7HVWV DUH DYDLODEOH IURP EORFN ��� 7KH $'',7,21$/
)81&7,216 EORFN FDQ EH UHDFKHG IURP WKH LQLWLDO SR�
VLWLRQ RI D GHYLFH LQ VHUYLFH E\ SUHVVLQJ WKH+ NH\
WKUHH WLPHV� 7KH '$7(�7,0( EORFN FDQ EH UHDFKHG E\
FKDQJLQJ WR WKH QH[W OHYHO ZLWK�� 7KH 7HVWV EORFN
FDQ EH UHDFKHG ZLWK+�

:KHQ RSHUDWLQJ YLD D 3& DQG WKH RSHUDWLQJ SURJUDP
',*6,9 WKH WHVW DGGUHVVHV DUH LGHQWLILHG E\ D IRXU�GL�
JLW DGGUHVV QXPEHU� 7KLV LV LQGLFDWHG LQ VTXDUH EUDN�
NHWV ZLWK WKH H[SODQDWLRQ WH[W LQ WKH IROORZLQJ H[DP�
SOHV�

?
7 ( 6 7
$ , ' 6

�

>����@
6WDUW RI WKH EORFN p7HVWVp
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

&KDQJLQJ WR WKH QH[W EORFN ZLWK� OHDGV WR WKH EORFN
7HVWLQJ WKH VZLWFKLQJ VWDWHV RI WKH LQSXWV�RXWSXWV�

&KDQJLQJ DJDLQ ZLWK� OHDGV WR WHVWLQJ WKH VZLWFKLQJ
VWDWHV RI WKH ELQDU\ LQSXWV�

*
, � 2 6 7 $ 7

�

>����@
%ORFN p7HVWLQJ WKH VZLWFKLQJ VWDWHV
RI WKH LQSXWV�RXWSXWVp

*
% , � 6 7 $ 7 (

>����@
%ORFN p7HVWLQJ WKH VZLWFKLQJ VWDWHV
RI WKH ELQDU\ LQSXWVp

$IWHU SUHVVLQJ WKH (QWHU NH\ (WKH RSHUDWRU LV DVNHG
ZKHWKHU WKH VWDWXV HQTXLU\ LV WR EH SHUIRUPHG IRU WKH
ELQDU\ LQSXWV� ,Q WKH FDVH RI D QHJDWLYH UHVSRQVH� WKH

WHVW LV FDQFHOHG DQG WKH QH[W WHVW LWHP PD\ EH VHOHF�
WHG ZLWK+�

< H V � 1 R " <�-

% , � 6 7 $ 7
� � �

+

'LVSOD\ IRU

%,� %,� %,�

2Q SUHVVLQJ WKH <�-NH\ WKH VZLWFKLQJ VWDWH RI WKH
WKUHH ELQDU\ LQSXWV �%,� LV GLVSOD\HG LQ WKH IRUP RI D
PDWUL[� 7KH GHILQLWLRQV DUH DV IROORZV�

�� %, � LV DFWLYDWHG �YROWDJH DSSOLHG�
�� %, � LV DFWLYDWHG �YROWDJH DSSOLHG�
�� %, � LV DFWLYDWHG �YROWDJH DSSOLHG�
�� 7KH FRUUHVSRQGLQJ %, LV QRW DFWLYDWHG

,Q WKLV H[DPSOH� WKH ELQDU\ LQSXWV � DQG � DUH DFWLYD�
WHG� %, � LV QRW XQGHU YROWDJH�

:LWK+ \RX FKDQJH WR WHVWLQJ WKH VZLWFKLQJ VWDWHV RI
WKH LQGLFDWLRQ DQG FRPPDQG UHOD\V�
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>����@
%ORFN p7HVWLQJ WKH VZLWFKLQJ VWDWHV RI WKH UHOD\Vp

$IWHU FRQILUPLQJ ZLWK WKH (QWHU NH\ ( D TXHVWLRQ LV
DVNHG ZKLFK FDQ EH DQVZHUHG ZLWK <HV RU 1R� 2Q
SUHVVLQJ WKH <�- NH\ WKH VZLWFKLQJ VWDWH RI WKH � VL�
JQDO UHOD\V DQG WKH � WULS UHOD\V LV GLVSOD\HG LQ WKH
IRUP RI D PDWUL[� 7KH PHDQLQJV DUH DV IROORZV�

�� ,QGLFDWLRQ RI VLJQDO UHOD\ � LV HQHUJL]HG
�� ,QGLFDWLRQ RI WULS UHOD\ � LV HQHUJL]HG
�� 7KH FRUUHVSRQGLQJ UHOD\ LV QRW HQHUJL]HG

5 ( � 6 7 $ 7
6 � � � 7 � �

+

'LVSOD\ RI

65� 65� 65� 75� 75�

,Q WKLV H[DPSOH� WKH VLJQDO UHOD\ 65� DQG WKH FRP�
PDQG UHOD\ .5� DUH FORVHG� LQGLFDWLRQ UHOD\V 65��
65� DQG WULS UHOD\ 75� DUH QRW HQHUJL]HG�

:LWK+ WHVWLQJ WKH VZLWFKLQJ VWDWHV RI WKH /('V LV
UHDFKHG�

?
/ ( ' 6 7 $ 7 8 6 (

< H V � 1 R " <�-

>����@
%ORFN p7HVW /(' VWDWXVp

$IWHU FRQILUPLQJ ZLWK WKH (QWHU NH\ ( D TXHVWLRQ LV
DVNHG ZKLFK FDQ EH DQVZHUHG ZLWK <HV RU 1R� 2Q
SUHVVLQJ WKH <�-NH\ WKH VZLWFKLQJ VWDWH RI WKH � /('V
LV VKRZQ LQ WKH IRUP RI D PDWUL[� 7KH PHDQLQJV DUH DV
IROORZV�

�� /(' � OLJKW RQ
�� /(' � OLJKW RQ
�� /(' � OLJKW RQ
�� /(' � OLJKW RQ
�� 7KH FRUUHVSRQGLQJ /(' OLJKW LV RII

/ ( '
� � � �

?

'LVSOD\ RI

/('� /('� /('� /('�

,Q WKLV H[DPSOH� /(' � DQG /(' � DUH RQ DQG /(' �
DQG /(' � DUH RII�
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����� 0HDVXULQJ DQG VHWWLQJ WKH
SLORW ZLUH UHVLVWDQFH

5(6(7

�VW RSHUDWLQJ OHYHO �QG RSHUDWLQJ OHYHO �UG RSHUDWLQJ OHYHO �WK RSHUDWLQJ OHYHO
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)LJXUH ��� 0HDVXULQJ RI WKH SLORW ZLUH UHVLVWDQFH

)RU WKLV PHDVXUHPHQW WKH GLIIHUHQWLDO IXQFWLRQ
�� ',)�35 2)) DQG WKH SLORW ZLUH PRQLWRU
�� 3/�021 2))� 2WKHUZLVH WKH UHOD\ SLFNV�XS DQG
WULSV DQG GRQnW DOORZ WKH PHDVXUHPHQW IRU WKDW�

,Q WKH WZR�ZLUH GLIIHUHQWLDO SURWHFWLRQ WKH RSHUDWLQJ
SULQFLSOH UHTXLUHV DGMXVWPHQW RI WKH UHVLVWDQFH UDWLR
EHWZHHQ WKH SLORW ZLUH UHVLVWDQFH 5D DQG WKH VKXQW
FRQQHFWHG UHVLVWRU LQ WKH UHOD\ 5E LQVWDOOHG LQ WKH GH�
YLFH� ,Q WKH �6'���� H[WHUQDO UHVLVWDQFHV WR DGDSW WKH
SLORW ZLUH UHVLVWDQFHV DUH QRW UHTXLUHG� DV WKH GHYLFH
SURYLGHV LQWHUQDOO\ FRPSXWHG DGDSWDWLRQ� 7R GR WKLV LW
PXVW NQRZ WKH SLORW ZLUH UHVLVWDQFH �DGGU� �� 5[��

7KH ORRS UHVLVWDQFH RI WKH SLORW ZLUHV FDQ EH FDOFXOD�
WHG IURP WKH VSHFLILFDWLRQ GDWD RI WKH SLORW ZLUH RU
VKRXOG EHWWHU EH PHDVXUHG E\ WKH GHYLFH LWVHOI�
7R H[HFXWH WKH SLORW ZLUH UHVLVWDQFH PHDVXUHPHQW�
WKH WZR �6'��� UHOD\V PXVW EH FRQQHFWHG WR WKH SL�
ORW ZLUH SDLU DW WKHLU UHVSHFWLYH OLQH HQGV�

7R PDNH WKH PHDVXUHPHQW� D FXUUHQW FRUUHVSRQGLQJ
WR DW OHDVW � [ WKH GHYLFH UDWHG FXUUHQW LV LQMHFWHG LQ DW
RQH HQG� 7KH FXUUHQW FDQ EH IHG LQWR WKH VXPPDWLRQ
WUDQVIRUPHU DV D VHFRQGDU\ FXUUHQW� 7KH FRQQHFWLRQ
W\SH RI WKH PHDVXULQJ FXUUHQW DW WKH VXPPDWLRQ
WUDQVIRUPHU PXVW EH WDNHQ LQWR DFFRXQW ZKHQ DVVHV�
VLQJ WKH FXUUHQW YDOXH� 7KH FXUUHQW PXVW UHPDLQ FRQ�
VWDQW GXULQJ WKH PHDVXUHPHQW�

7KH UHVLVWDQFH PHDVXUHPHQW FDQ EH UHTXHVWHG XQGHU
DGGU� 0($6�5[� 7KH GHYLFH�LQWHUQDO UHVLVWRUV LQ WKH
SLORW ZLUH SDWK �)LJXUH ���� )LJXUH $���� 5D  5E  
��� 8�
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6WDUW RI WKH EORFN p&RPPLVVLRQLQJ WHVWVp

*
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6WDUW RI WKH EORFN p0HDVXULQJ WKH SLORW ZLUH UHVL�
VWDQFHp

< H V � 1 R " <�-

$IWHU \RX KDYH UHDFKHG WKH �WK RSHUDWLQJ OHYHO� E\
SUHVVLQJ WKH HQWHU NH\ ( DQG FRQILUPLQJ WKH TXHVWLRQ
<HV�1R PLW <�- WKH PHDVXULQJ LV RI 5[ LV LQLWLDWHG� 7KH
GHYLFH GHWHUPLQHV WKH ORRS UHVLVWDQFH IURP WKH YRO�
WDJH JHQHUDWHG E\ WKH PHDVXULQJ FXUUHQW DW WKH VKXQW
UHVLVWDQFH DQG WKH FXUUHQW IORZLQJ WKURXJK WKH SLORW
ZLUHV�
7KH MXPSHU KDV WR EH SOXJJHG DFFRUGLQJ WR WKH PHD�
VXUHG YDOXH� VHH $SSHQGL[ $���
7KH UHVLVWDQFH LV XVXDOO\ RXWSXW LPPHGLDWHO\ DIWHU
WULSSLQJ WKH UHVLVWDQFH PHDVXUHPHQW� +RZHYHU� LI
WKHUH LV DOUHDG\ D IDXOW GHWHFWRU SLFNHG XS� WKH UHVL�
VWDQFH PHDVXUHPHQW FDQQRW EH PDGH DQG DQ LQGLFD�
WLRQ WR WKLV HIIHFW DSSHDUV RQ WKH GLVSOD\� $W ORZ FXU�
UHQW WKH LQGLFDWLRQ p, WRR VPp DSSHDUV�

0 ( $ 6 � 5 [
5 [  � � � 8

'LVSOD\ RI WKH PHDVXUHG SLORW ZLUH UHVLVWDQFH
�UHVROXWLRQ � 8� H�J� ��� 8�

) $ 8 / 7 3LFN XS FRQGLWLRQ

, W R R V P � 7KH LQMHFWHG PHDVXULQJ FXUUHQW RU WKH SLORW ZLUH FXU�
UHQW ,D LV QRW VXIILFLHQW WR GHWHUPLQH WKH SLORW ZLUH UH�
VLVWDQFH� 0DNH VXUH WKDW WKH SLORW ZLUHV DUH FRQQHF�
WHG DW ERWK HQGV�
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7KH PHDVXUHPHQW LV WHUPLQDWHG DXWRPDWLFDOO\ ZKHQ
WKH UHVLVWDQFH LV FDOFXODWHG E\ WKH UHOD\�

7KH GHWHUPLQHG SLORW ZLUH UHVLVWDQFH PXVW EH VHW LQ
DGGU� ��5[ DV 5[� VHH &KDSWHU ����� >����@� 7KH UHVL�
VWDQFH RI D SLORW ZLUH PRQLWRULQJ� LI LW H[LVWV� LV LQFOX�

GHG LQ WKH GLVSOD\HG YDOXH DQG VSHFLDO DOORZDQFH GRHV
QRW QHHG WR EH PDGH IRU WKLV� 7KH VHWWLQJ PXVW EH
PDGH DW ERWK HQGV RI WKH OLQH� 0HDVXUHPHQW IURP
RQH HQG RI WKH OLQH LV VXIILFLHQW�

����� &KHFNLQJ WKH
FXUUHQW WUDQVIRUPHU WHUPLQDWLRQ

7KH FXUUHQW WUDQVIRUPHU WHUPLQDWLRQ LV FKHFNHG ZLWK
SULPDU\ PHDVXUHG VLJQDOV� $ ORDG FXUUHQW RI DW OHDVW
�� � RI WKH UDWHG OLQH FXUUHQW LV QHFHVVDU\ IRU WKLV�

7KLV FKHFN FDQQRW UHSODFH WKH YLVXDO FKHFN RI WKH
FRUUHFW FXUUHQW WUDQVIRUPHU WHUPLQDWLRQ EHFDXVH
WKH UHVXOW RI WKH PHDVXUHPHQW ZLWK WKH VXPPDWLRQ
&7 FXUUHQW GRHV QRW DOZD\V XQLTXHO\ LGHQWLI\ WKH
FDXVH RI WKH HUURU� )RU LQVWDQFH� D FRQQHFWLRQ ZLWK
LQFRUUHFW SKDVH URWDWLRQ GXH WR VZDSSHG SKDVH RU
ZLWK LQFRUUHFW SKDVH DOORFDWLRQ EXW VWLOO PDLQWDLQLQJ
WKH FRUUHFW SKDVH URWDWLRQ FDQQRW EH GHWHFWHG� 6DPH
FRQQHFWLRQ HUURU DW ERWK OLQH HQGV 7KH FKHFNV DFFRU�
GLQJ WR VHFWLRQ ����� DUH WKHUHIRUH D SUHFRQGLWLRQ�

6HFRQGDU\ WHVW HTXLSPHQW FRQQHFWHG IRU WKH SUHYLRXV
WHVWV DQG PHDVXUHPHQWV PXVW EH UHPRYHG� 7KH VXP�
PDWLRQ WUDQVIRUPHU PXVW EH FRQQHFWHG WR WKH FXUUHQW
WUDQVIRUPHU�

%HIRUH VZLWFKLQJ RQ WKH OLQH� PDNH VXUH WKDW D VKRUW�
FLUFXLW SURWHFWLRQ LV DYDLODEOH DW ERWK HQGV RI WKH OLQH�

7KH GLIIHUHQWLDO SURWHFWLRQ IXQFWLRQV UHPDLQ VZLWFKHG
WR $/5RQO\ �DGGU� �� ',)�35��

- 2SHQ HDUWK VZLWFKHV RI WKH OLQH� &RQQHFW OLQH ERWK
HQGV� ,W PXVW EH HQVXUHG WKDW DW OHDVW �� � RI WKH
UDWHG OLQH FXUUHQW IORZV WKURXJK WKH OLQH�,I QHFHV�
VDU\� FKDQJHV LQ WKH V\VWHP FRQILJXUDWLRQ PXVW EH
LPSOHPHQWHG� 7KH GLUHFWLRQ RI WKH FXUUHQW LV LUUHOH�
YDQW�

- 7KH VXPPDWLRQ WUDQVIRUPHU VHFRQGDU\ FXUUHQW FDQ
EH PHDVXUHG LQ WKH RSHUDWLRQDO PHDVXUHG YDOXHV
XQGHU DGGU� �� 0($6�9$/8(6� ,I FRQQHFWHG FRU�
UHFWO\ WKLV YDOXH FRUUHVSRQGV WR WKH FXUUHQW IORZLQJ
WKURXJK WKH OLQH� LQ UHODWLRQ WR WKH UDWHG FXUUHQW RI
WKH GHYLFH RU WKH SULPDU\ UDWHG FXUUHQW LQ $�

,I PDWFKLQJ WUDQVIRUPHUV DUH FRQQHFWHG� WKHLU DFWXDO
WUDQVIRUPDWLRQ UDWLR PXVW EH WDNHQ LQWR DFFRXQW�

&XUUHQW WUDQVIRUPHU WHUPLQDWLRQV PD\ VWLOO EH VZDS�
SHG� 7DEOH ��� VKRZV WKH PHDVXUHG FXUUHQW LQ UHODWLRQ
WR WKH H[SHFWHG FXUUHQW IRU SRODULW\ HUURUV LQ WKH FXU�
UHQW WUDQVIRUPHU FRQQHFWLRQ�

- ,VRODWH DQG HDUWK OLQH�

- &RUUHFW FXUUHQW WUDQVIRUPHU FRQQHFWLRQV�

- 5HSHDW WHVW�

7DEOH ��� 0HDVXUHG FXUUHQWV ZLWK LQFRUUHFW
&7 FRQQHFWLRQ

PHDVXUHG

,��,H[SHFWHG

SRVVLEOH FRUUHFWLRQ HUURU

���� 7UDQVIRUPHU /�� LQFRUUHFW SRODULW\ RU

7UDQVIRUPHU /� DQG /�� LQFRUUHFW SRODULW\

���� 7UDQVIRUPHU /�� LQFRUUHFW SRODULW\ RU

7UDQVIRUPHU /� DQG /�� LQFRUUHFW SRODULW\

���� 7UDQVIRUPHU /�� LQFRUUHFW SRODULW\ RU

7UDQVIRUPHU /� DQG /�� LQFRUUHFW SRODULW\

���� $OO WUDQVIRUPHUV KDYH LQFRUUHFW SRODULW\

RU

LQFRUUHFW SKDVH URWDWLRQ RU

LQFRUUHFW SKDVH DOORFDWLRQ E\ FRUUHFW

SKDVH URWDWLRQ RU

ULJKW FRQQHFWLRQ

2Q WKH RQH KDQG WKH WDEOH VKRZV WKDW WKH PHDVXUHG
GHYLDWLRQV RQO\ GLIIHU VOLJKWO\ LQ WKH FDVH RI UHYHUVH
SRODULW\ RI VLQJOH SKDVHV ZKLFK LV ZK\ DOO FRQQHFWLRQV
PXVW EH FKHFNHG DJDLQ FDUHIXOO\ LQ DQ\ FDVH� 2Q WKH
RWKHU KDQG� VZDSSHG SKDVHV DUH QRW GHWHFWHG DW DOO�
7KLV LV EDVLFDOO\ LUUHOHYDQW IRU WKH IXQFWLRQ RI WKH GLIIH�
UHQWLDO SURWHFWLRQ SURYLGHG WKDW RQO\ WKH FRQQHFWLRQV
DW ERWK HQGV RI WKH OLQH DUH LGHQWLFDO�

+RZHYHU� D XQLIRUP SKDVH DOORFDWLRQ LV LPSRUWDQW IRU
WKH VHQVLWLYLW\ RI WKH SURWHFWLRQ LQ WKH FDVH RI GRXEOH
HDUWK IDXOWV LQ WKH QRQ�HDUWKHG QHWZRUN�

)LQDOO\� VZLWFK RII WKH OLQH DJDLQ�
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7KH FRUUHFW SRODULW\ RI WKH HDUWK FXUUHQW SDWK �LQ VWDQ�
GDUG FRQQHFWLRQ DFFRUGLQJ WR )LJXUH ���� LV FKHFNHG
ZKHQ FXUUHQW ,/� LV PLVVLQJ �)LJXUH �����

&DXWLRQ
:RUN RQ WKH FXUUHQW WUDQVIRUPHUV UHTXL�
UHV WKH JUHDWHVW FDXWLRQ� 6KRUW FLUFXLW
FXUUHQW EHIRUH GLVFRQQHFWLQJ DQ\ &7
FRQQHFWLRQV WR WKH GHYLFH�

&XUUHQW WUDQVIRUPHU SKDVH ,/� LV VKRUW�FLUFXLWHG DW WKH
&7 DQG WKH FRQQHFWLRQ FDEOH WR WKH VXPPDWLRQ WUDQV�
IRUPHU LV GLVFRQQHFWHG� 7KH SUHYLRXV ORDG FXUUHQW
WHVW LV UHSHDWHG�

7KH FXUUHQW YDOXH ,� UHDG RXW LV QRZ DERXW ���� WLPHV
WKH FXUUHQW YDOXH LQ WKH V\PPHWULFDO WHVW�

,I WKH PHDVXUHG FXUUHQW SUDFWLFDOO\ GRHV QRW FKDQJH LQ
UHODWLRQ WR WKH V\PPHWULFDO WHVW� WKH HDUWK FXUUHQW
FRQQHFWLRQ RQ WKH GHYLFH KDV LQFRUUHFW SRODULW\�

$W RWKHU YDOXHV WKHUH PD\ EH VZDSSHG SKDVHV�

- ,VRODWH DQG HDUWK OLQH�

- &RUUHFW FXUUHQW WUDQVIRUPHU FRQQHFWLRQV�

- 5HSHDW WHVW�

)LQDOO\� VZLWFK RII WKH OLQH DJDLQ� &RUUHFW WKH FXUUHQW
WUDQVIRUPHU FRQQHFWLRQ DJDLQ�

UHSHDW WKH WHVWV DW WKH RWKHU HQG RI WKH OLQH�

)RU IXUWKHU FKHFNLQJ RI WKH FXUUHQW WUDQVIRUPHU DQG
SLORW ZLUH FRQQHFWLRQV ZLWK ERWK OLQH HQGV� WKH PDLQ
FXUUHQW WUDQVIRUPHUV RI SKDVH /� DUH VKRUW FLUFXLWHG
DQG GLVFRQQHFWHG LQ ERWK VWDWLRQV� LQ WKLV FDVH� WKH
VWDELOL]LQJ FXUUHQW ,6 LQFUHDVHV LQ WKH RSHUDWLRQDO PHD�
VXUHG YDOXHV� 7KH GLIIHUHQWLDO FXUUHQW ,' PXVW UHPDLQ
VPDOO� $ UHIHUHQFH YDOXH IRU WKLV GLIIHUHQWLDO FXUUHQW
FDQ EH FDOFXODWHG ZLWK WKH HTXDWLRQ JLYHQ DW WKH HQG
RI FKDSWHU ������

�6'���

/�
/�
/�

)LJXUH ��� &KHFNLQJ WKH HDUWK FXUUHQW SDWK
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����� 7ULS WHVW ZLWK WKH FLUFXLW�EUHDNHU

7KH SLORW ZLUH SURWHFWLRQ �6'��� DOORZV VLPSOH WH�
VWLQJ RI WKH FLUFXLW�EUHDNHU�

7KH EORFN IRU WHVWLQJ WKLV LV ORFDWHG XQGHU WKH $'',�
7,21$/ )81&7,216 LQ WKH 7(676 EORFN� 7KH 7(676
EORFN LV UHDFKHG DV GHVFULEHG LQ VHFWLRQ ������ 7KH ,�2
67$7 EORFN LV UHDFKHG E\ FKDQJLQJ WR WKH QH[W OHYHO
ZLWK�� )URP KHUH WKH FLUFXLW�EUHDNHU WHVW LV UHDFKHG
E\ SUHVVLQJ WKH+ NH\ WZLFH�

:KHQ RSHUDWLQJ YLD D 3& DQG WKH RSHUDWLQJ SURJUDP
',*6,9 WKH WHVW DGGUHVVHV DUH LGHQWLILHG E\ D IRXU�GL�
JLW DGGUHVV QXPEHU� 7KLV LV LQGLFDWHG LQ VTXDUH EUDN�
NHWV ZLWK WKH H[SODQDWLRQ WH[W LQ WKH IROORZLQJ H[DP�
SOHV�

7R WHVW WKH WULS FLUFXLWV� WKH FLUFXLW�EUHDNHU PD\ EH
RSHUDWHG E\ WKH �6'��� LUUHVSHFWLYH RI ZKHWKHU DQ
DXWRPDWLF UHFORVXUH HQVXHV RU QRW� 7KLV WHVW FDQ DOVR
EH SHUIRUPHG ZLWK DQ H[WHUQDO DXWRPDWLF VZLWFK RQ�

,I WKH FLUFXLW�EUHDNHU DX[LOLDU\ FRQWDFW VHQGV WKH SRVL�
WLRQ RI WKH EUHDNHU WR WKH GHYLFH E\ D ELQDU\ LQSXW� WKH
WULS WHVW FDQ RQO\ EH DFWLYDWHG LI WKH FLUFXLW�EUHDNHU LV
FORVHG� 7KH LQSXW PXVW EH PDUVKDOOHG ZLWK

o&%FORp�)�QR������� <RX VKRXOG QRW LJQRUH WKLV DG�
GHG VDIHW\ IDFWRU LI DQ H[WHUQDO DXWRUHFORVXUH LV DYDLOD�
EOH�

<RX JR WR WKH RSHUDWLQJ EORFN IRU WKH DFWXDO FLUFXLW�
EUHDNHU WULSSLQJ E\ FKDQJLQJ WR WKH QH[W RSHUDWLQJ
OHYHO ZLWK��

'DQJHU
$ VXFFHVVIXOO\ VWDUWHG WHVW F\FOH FDQ
OHDG WR VZLWFKLQJ RQ RI WKH FLUFXLW�EUHD�
NHU LI DQ H[WHUQDO DXWRUHFORVXUH RQ LV
FRQQHFWHG�

3UHFRQGLWLRQ IRU VWDUWLQJ WKH WHVW LV WKDW QR SURWHFWLYH
IXQFWLRQ RI WKH GHYLFH KDV SLFNHG XS� $ FRGH ZRUG
PXVW DOVR EH HQWHUHG� 7KH WULSSLQJ E\ WKH FLUFXLW�EUHD�
NHU WHVW ���� &%WS767 PXVW EH SURJUDPPHG IRU WKH
WULS UHOD\ WR EH WHVWHG�

7KH GHYLFH VKRZV WKH UHVSHFWLYH VWDWH RI WKH WHVW
URXWLQH LQ WKH VHFRQG GLVSOD\ OLQH�

?
& % � 7 ( 6 7
7 5 , 3

�

>����@
%ORFN p&LUFXLW�EUHDNHU WHVW WULSSLQJp

?
& % � 7 ( 6 7
7 5 , 3 "

(

>����@
:LWK WKH NH\� WKH IROORZLQJ GLDORJXH DSSHDUV� $I�
WHU FRQILUPLQJ ZLWK WKH (QWHU NH\ ( D SURPSW WR HQWHU
WKH FRGH ZRUG DSSHDUV� $IWHU HQWHULQJ WKH FRGH ZRUG
�� � � NH\� DQG UH�FRQILUPLQJ ZLWK ( D FKHFN LV PDGH
ZKHWKHU D FLUFXLW�EUHDNHU WHVW LV DOORZHG DW SUHVHQW RU
ZKHWKHU WKLV LV SUHYHQWHG E\ RQH RI WKH UHDVRQV PHQ�
WLRQHG DERYH�

,I WKHUH LV QR UHDVRQ IRU LWV SUHYHQWLRQ� WKH FLUFXLW�
EUHDNHU WHVW WDNHV SODFH LPPHGLDWHO\�
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����� &KHFNLQJ WKH WUDQVIHU WULSSLQJ �LI DYDLOD�
EOH�

,I WUDQVIHU WULSSLQJ E\ ELQDU\ LQSXW LV XVHG� WKHVH IXQF�
WLRQV PXVW DOVR EH FKHFNHG�

,Q WKH WUDQVIHU WULSSLQJ� DFWLYDWLRQ RI WKH DSSURSULDWHO\
PDUVKDOOHG ELQDU\ LQSXW o!7U�753p )QR����� OHDGV WR
WUDQVPLVVLRQ RI D WULS FRPPDQG WR WKH UHPRWH HQG RI
WKH OLQH� $W WKH UHFHLYLQJ HQG 21 PXVW EH VHOHFWHG
XQGHU DGGU �� 75�5(&� $IWHU DFWLYDWLQJ WKH DSSUR�
SULDWH ELQDU\ LQSXW� WULSSLQJ WDNHV SODFH DW WKH RWKHU
HQG RI WKH OLQH ZLWK WKH GHOD\ �DGGU� �� 75�'/<� SOXV
WKH WUDQVPLVVLRQ WLPH�

����� &KHFNLQJ WKH HPHUJHQF\ RYHUFXUUHQW
SURWHFWLRQ

7KLV IXQFWLRQ PXVW EH FKHFNHG� LI �� (�2�& LV QRW VHW
WR 2))�
7KH YDOXH RI WKH WHVW FXUUHQW ,3 WR FKHFN WKH SLFN�XS
WKUHVKROG RI �� ,�!(0( LV FDOFXODWHG DFFRUGLQJ FKDS�
WHU ������ 7KH WHVW FXUUHQW GHSHQGV RQ WKUHH�SKDVH
WHVW LQMHFWLRQ RU VLQJOH SKDVH LQMHFWLRQ� )RU VLQJOH
SKDVH LQMHFWLRQ WDEOH ��� VKRZV WKH WHUPLQDOV DQG
EULGJHV DW WKH VXPPDWLRQ WUDQVIRUPHU ZKHUH WR LQMHFW
WKH WHVW�FXUUHQW DQG DOVR WKH WUDQVIRUPDWLRQ IDFWRU
10:� 7KUHH SKDVH WHVW LQMHFWLRQ LV UHFRPPHQGHG�
%HIRUH LQMHFWLQJ D WHVW FXUUHQW� GLVFRQQHFW WKH SLORW
ZLUH FRQQHFWLRQ WR WKH UHPRWH UHOD\� 7KH GLIIHUHQWLDO

IXQFWLRQ EHFRPHV LQDFWLY� LI �� ',)�%/ �%ORFN GLIIHUHQ�
WLDO IXQFWLRQ GXULQJ SLORW ZLUH IDLOXUH� LV VHW WR 21 �IDF�
WRU\ VHWWLQJ�� $OVR D SLORW ZLUH IDLOXUH LV GHWHFWHG LQGL�
FDWHG ZLWK /('� �IDFWRU\ VHWWLQJ�� %RWK IXQFWLRQV
WKHUHIRUH PXVW VZLWFKHG RQ IRU WKLV WHVW ���
',)�35 21 DQG ��3/�021 21��

7KLV DOORZV WR FKHFN WKH WKUHVKROG RI �� ,�!(0( HL�
WKHU LI �� (�2�& LV VHW WR )OW�3:0 �DFWLY ZLWK SLORW
ZLUH IDLOXUH� RU ',)LQDFW �DFWLY� LI GLIIHUHQWLDO IXQFWLRQ
LV LQDFWLYH��

,QMHFW D WHVW FXUUHQW ,3 � ZKLFK H[FHHGV WKH ��
,�!(0( WKUHVKROG DERXW ��� $Q HPHUJHQF\ RYHUFXU�
UHQW WULS LV LQGLFDWHG DW WKH WULS UHOD\V DQG VKRZQ DV
p'(9�7USp )QR� ��� DW /('� �LQ WKH VWDQGDUG PDUV�
KDOOLQJ�� 1RWH WKDW WKH WULS PD\ E\ GHOD\HG ZLWK WKH
WLPH VHW LQ �� 7 ,�!� 6ZLWFK RI WHVW FXUUHQW ,3 � 7KH
DOORZHG WLPH WR LQMHFW WKH WHVW FXUUHQW UHIHUV WR WDEOH
����� ,QMHFW D WHVW FXUUHQW ,3 � ZKLFK LV DERXW ��� RI
�� ,�!(0( WKUHVKROG� 7KH UHOD\ VKRXOG QRW WULS�

([DPSOH� 5DWHG FXUUHQW RI WKH VXPPDWLRQ WUDQVIRU�
PHU 1 � $� SDUDPHWHU ,0  �� ,�!(0( ��� RI QRPL�
QDO FXUUHQW RI WKH OLQH� FXUUHQW IDFWRU IRU VXPPDWLRQ
WUDQVIRUPHU 10: � EHFDXVH RI V\PPHWULFDO WHVW FXU�
UHQW LQMHFWLRQ LQ WKH VWDQGDUG FRQQHFWLRQ� UDWHG FXU�
UHQW RI WKH OLQH ��,1 /1� ��� $� SULPDU\ UDWHG FXU�
UHQW RI WKH &7 ��,FW35, ���� $�

7KH V\PPHWULFDO WHVW FXUUHQW ,S DW WKH VXPPDWLRQ
WUDQVIRUPHUV WHUPLQDOV IRU WHVWLQJ WKH IXQFWLRQ LV�

,S 
 1 ô ,0 ô10: ô1SDU 
 � ô ���� ô ��� ô � ô ���$
����$


 ���� $

,Q WKLV FDVH D WHVW FXUUHQW RI ���� $� ZKLFK LV ��� RI
WKUHVKROG GR QRW OHDG WR D WULS�
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 2FWREHU ����

����� 5HVHWWLQJ WKH /RFNRXW VWDWH

:KHQ WKH /RFNRXW IXQFWLRQ LV VZLWFKHG RQ� WKLV IXQF�
WLRQ FDQ EH UHVHW ZLWK WKH NH\SDG RU ZLWK ',*6, HYHQ

LI WKH SDUDPHWHU ��/�2�5H� LV VHW WR %, �UHVHW E\ EL�
QDU\ LQSXW��

)URP WKH 7(676 EORFN� WKH /2&. 287 5(6(7 EORFN
FDQ EH UHDFKHG E\ FKDQJLQJ WR WKH QH[W OHYHO ZLWK +�

?
/ 2 & . 2 8 7
5 ( 6 ( 7

�

>����@
%ORFN p/RFN 2XW 5HVHWp

*
/ 2 & . 2 8 7
5 ( 6 ( 7 "

(

3URPSW

$IWHU FRQILUPLQJ ZLWK WKH (QWHU NH\ ( WKH RSHUDWRU LV
DVNHG ZKHWKHU KH ZDQWV WR SHUIRUP WKH IXQFWLRQ�

< H V � 1 R " <�-

2Q SUHVVLQJ WKH <�- NH\ WKH /RFNRXW IXQFWLRQ LV UHVHW�
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2SHUDWLQJ ,QVWUXFWLRQV �
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��� 3XWWLQJ WKH SURWHFWLRQ LQWR VHUYLFH

&KHFN WKDW WKH PRGXOH LV LQVHUWHG SURSHUO\ DQG VFUH�
ZHG LQ WLJKWO\� 7KH JUHHQ /(' p2SHUDWLRQp PXVW EH
OLW� WKH UHG /(' p)DXOWp PD\ QRW EH OLW�

$OO WHUPLQDO VFUHZV � HYHQ WKRVH QRW XVHG � PXVW EH
WLJKW�

,I D WHVW VZLWFK LV DYDLODEOH� WKLV PXVW EH VZLWFKHG WR
WKH VHUYLFH SRVLWLRQ�

7KH SURWHFWLRQ LV QRZ UHDG\ IRU RSHUDWLRQ�

7KH VHWWLQJ YDOXHV VKRXOG EH UH�FKHFNHG LI WKH\ ZHUH
FKDQJHG GXULQJ WKH WHVW� &KHFN HVSHFLDOO\ ZKHWKHU DOO
SURWHFWLRQ DQG DGGLWLRQDO IXQFWLRQV DUH VHW FRUUHFWO\ LQ
WKH FRQILJXUDWLRQ SDUDPHWHUV �VHFWLRQ ���� DGGUHVV
EORFNV �� DQG ��� DQG DOO GHVLUHG IXQFWLRQV DUH VZLW�
FKHG 21�

7KH GLVSOD\V RQ WKH IURQW SDQHO DUH FOHDUHG E\ SUHV�
VLQJ WKH p1p NH\ VR WKDW WKHVH RQO\ SURYLGH LQIRUPD�
WLRQ DERXW UHDO IDXOWV LQ IXWXUH� :KHQ WKLV NH\ LV SUHV�
VHG WKH PDUVKDOODEOH /('V RQ WKH IURQW SDQHO OLJKW XS
VR WKDW D /(' WHVW LV DOVR FRQGXFWHG�
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2SHUDWLQJ ,QVWUXFWLRQV�
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� 0DLQWHQDQFH DQG 7URXEOHVKRRWLQJ

'LJLWDO SURWHFWLRQ HTXLSPHQW KDV QR VSHFLDO PDLQWH�
QDQFH UHTXLUHPHQWV� $OO PHDVXULQJ DQG VLJQDO SURFHV�
VLQJ FLUFXLWV DUH SURYLGHG E\ VWDWLF FLUFXLWV ZLWK QR
PRYLQJ SDUWV� $OO LQSXW PRGXOHV DUH DOVR VWDWLF� WKH
RXWSXW UHOD\V KDYH SURWHFWLYH FRYHUV�

6LQFH WKH GHYLFH LV ODUJHO\ VHOI�PRQLWRULQJ� KDUGZDUH
DQG VRIWZDUH HUURUV DUH VLJQDOHG DXWRPDWLFDOO\� 7KLV
JXDUDQWHHV WKH KLJK DYDLODELOLW\ RI WKH SURWHFWLRQ�
0DLQWHQDQFH FKHFNV DW VKRUW LQWHUYDOV DUH WKHUHIRUH
XQQHFHVVDU\�

7KH GHYLFH EORFNV DXWRPDWLFDOO\ ZKHQ LW GHWHFWV KDUG�
ZDUH HUURUV� WKH UHOD\ p3URWHFWLRQ LQ VHUYLFHp �LI SUR�

JUDPPHG� GURSV RXW DQG VLJQDOV WKH HUURU ZLWK LWV
1&&�

'HWHFWHG VRIWZDUH HUURUV LQLWLDWH D SURFHVVRU UHVHW
DQG UHVWDUW� ,I VXFK DQ HUURU LV QRW HOLPLQDWHG E\ WKH
UHVWDUW� DQRWKHU UHVWDUW DWWHPSW LV PDGH� 7KH SURWHF�
WLRQ LV DXWRPDWLFDOO\ WDNHQ RXW RI VHUYLFH DIWHU WKUHH
XQVXFFHVVIXO UHVWDUW DWWHPSWV� 7KLV LV LQGLFDWHG E\
WKH UHG p)DXOWp /(' RQ WKH IURQW SDQHO� WKH VLJQDO UH�
OD\ p'HYLFH UHDG\p GURSV RXW DQG VLJQDOV WKH IDXOW
ZLWK LWV 1&&�

7KH HUURU UHDFWLRQV FDQ EH DFFHVVHG XQGHU EORFN ��
IRU HUURU GLDJQRVWLFV LQ FKURQRORJLFDO RUGHU DV RSHUD�
WLRQDO HYHQWV �VHH VHFWLRQ �������

��� 5RXWLQH FKHFNV

5RXWLQH FKHFNLQJ RI FKDUDFWHULVWLFV RU SLFN�XS YDOXHV
LV XQQHFHVVDU\ EHFDXVH WKHVH DUH SDUW RI WKH FRQWLQX�
RXVO\ PRQLWRUHG ILUPZDUH SURJUDPV� 7KH PDLQWH�
QDQFH LQWHUYDOV SODQQHG IRU LQVSHFWLRQ DQG PDLQWH�
QDQFH RI WKH SODQW FDQ EH XVHG WR SHUIRUP RSHUDWLRQDO
WHVWV RQ WKH SURWHFWLRQ HTXLSPHQW� 7KLV UHVXOWV IURP
WKH IDFW WKDW PDLQWHQDQFH VHUYHV DERYH DOO WR FKHFN
WKH GHYLFH LQWHUIDFHV� L�H� WKH OLQN ZLWK WKH V\VWHP�
7KH IROORZLQJ SURFHGXUH LV UHFRPPHQGHG�

- 5HDG RXW WKH RSHUDWLRQDO PHDVXUHG YDOXHV �%ORFN
��� DQG FRPSDUH WKHP ZLWK WKH DFWXDO YDOXHV WR
FKHFN WKH DQDORJ LQWHUIDFHV�

- 6LPXODWH D VKRUW�FLUFXLW ZLWK � WLPHV ,1 WR FKHFN
WKH DQDORJ LQSXW DW KLJK FXUUHQWV�

:DUQLQJ
'DQJHURXV YROWDJHV PD\ RFFXU LQ DOO FLU�
FXLW FRPSRQHQWV FRQQHFWHG WR WKH
SRZHU VXSSO\ DQG WKH PHDVXULQJ DQG
WHVW VLJQDOV�

&DXWLRQ
7HVWV ZLWK FXUUHQWV JUHDWHU WKDQ � WLPHV
WKH UDWHG GHYLFH FXUUHQW OHDG WR RYHUORD�
GLQJ RI WKH LQSXW FLUFXLWV DQG PD\ RQO\
EH FRQGXFWHG IRU EULHI SHULRGV �VHH
7HFKQLFDO GDWD� VHFWLRQ ������� 6XEVH�
TXHQWO\� D EUHDN IRU FRROLQJ VKRXOG EH
PDGH�

- 7KH WULS FLUFXLWV IRU WKH FLUFXLW�EUHDNHU DUH FKHFNHG
E\ WULSSLQJ WKH FLUFXLW EUHDNHU XQGHU ORDG� 6HH VHF�
WLRQ ����� IRU LQIRUPDWLRQ�
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��� 7URXEOHVKRRWLQJ

,I WKH GHYLFH UHSRUWV D IDLOXUH� WKH IROORZLQJ SURFHGXUH
LV UHFRPPHQGHG�

,I QRQH RI WKH /('V RQ WKH GHYLFHnV IURQW SDQHO OLJKW
XS� FKHFN�

- ,V WKH PRGXOH LQVHUWHG FRUUHFWO\ DQG VHFXUHG
WLJKWO\"

- ,V WKH DX[LOLDU\ VXSSO\ YROWDJH KLJK HQRXJK DQG
FRQQHFWHG WR WKH FRUUHFW WHUPLQDOV ZLWK WKH FRU�
UHFW SRODULW\ �RYHUYLHZ GLDJUDPV LQ DSSHQGL[ $�"

- ,V WKH IXVH LQ WKH PRGXOHnV SRZHU VXSSO\ XQLW XQ�
GDPDJHG �VHH )LJXUH ����" 5HSODFH WKH IXVH DV
GHVFULEHG LQ VHFWLRQ ����� LI QHFHVVDU\�

,I WKH UHG IDXOW /(' OLJKWV XS DQG WKH JUHHQ VWDQGE\
/(' LV GDUN� WU\ WR LQLWLDOL]H WKH SURWHFWLRQ E\ WXUQLQJ
WKH DX[LOLDU\ VXSSO\ RII DQG EDFN RQ�

+RZHYHU� LQ WKLV FDVH� SDUDPHWHU YDOXHV ZKLFK KDYH
QRW EHHQ VDYHG GXULQJ D SDUDPHWHUL]DWLRQ SURFHVV
PD\ EH ORVW� 7KH GDWH DQG WLPH PXVW DOVR EH XSGDWHG
�VHH VHFWLRQ �������

����� &KDQJLQJ WKH IXVH

- .HHS VSDUH IXVH � [ �� PP DV VKRZQ LQ )LJXUH ���
DW WKH UHDG\� 0DNH VXUH LW KDV WKH FRUUHFW UDWLQJ�
VSHHG �7� DQG FRGH OHWWHU�

- 3UHSDUH WKH ZRUNLQJ VXUIDFH� &UHDWH D FRQGXFWLYH
VXUIDFH WR SODFH WKH PRGXOH RQ�

- 3XVK EDFN WKH WZR FRYHUV ORFDWHG DW WKH WRS DQG
ERWWRP RI WKH IURQW FRYHU� WKLV JLYHV DFFHVV WR WZR
FHQWUDOO\ ORFDWHG VFUHZV� /RRVHQ WKHVH WZR
VFUHZV�

:DUQLQJ
'DQJHURXV YROWDJHV PD\ VWLOO EH SUHVHQW
LQ WKH GHYLFH �FKDUJHG FDSDFLWRUV� HYHQ
DIWHU GLVFRQQHFWLQJ WKH SRZHU VXSSO\ RU
UHPRYLQJ WKH PRGXOH�

- +ROG WKH PRGXOH E\ WKH IURQW FRYHU� SXOO LW RXW DQG
SODFH LW RQ WKH FRQGXFWLYH VXUIDFH�

&DXWLRQ
,W LV DEVROXWHO\ HVVHQWLDO WR DYRLG HOHF�
WURVWDWLF GLVFKDUJH WKURXJK WKH FRPSR�
QHQW WHUPLQDOV� FRQGXFWRUV DQG SOXJ
SLQV E\ WRXFKLQJ HDUWKHG PHWDO SDUWV
EHIRUHKDQG�

- 5HPRYH WKH GHIHFWLYH IXVH IURP WKH KROGHU
�)LJXUH �����

- ,QVHUW QHZ IXVH LQ WKH KROGHU DV VKRZQ LQ
)LJXUH ����

- ,QVHUW PRGXOH LQ WKH KRXVLQJ�

- 6HFXUH WKH PRGXOH LQ WKH KRXVLQJ E\ WLJKWHQLQJ
WKH WZR VFUHZV LQ WKH IURQW FRYHU

6ZLWFK WKH GHYLFH EDFN RQ� ,I DX[LOLDU\ VXSSO\ IDLOXUH LV
VWLOO VLJQDOHG� WKHUH LV DQ HUURU RU VKRUW�FLUFXLW LQ WKH
LQWHUQDO SRZHU VXSSO\� 7KH GHYLFH VKRXOG EH VHQW
EDFN WR WKH IDFWRU\ �VHH FKDSWHU ���
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9LHZ RI WKH FLUFXLW ERDUG RI
WKH PRGXOH UHPRYHG IURP
WKH KRXVLQJ� UHDU WRS FRUQHU

)XVH RI WKH SRZHU VXSSO\�
WLPH ODJ

����� 9� ��� � ��� *
���������� 9� ��� � ��� *
������� 9� ��� � ��� *
��� 9� ��� � ��� *

5DWHG FXUUHQW�
&RGH OHWWHUDW 8+1�9

)URQW ZLWK
IDVWHQLQJ VFUHZ

%��

%��%��

7�������*

7�������*

)LJXUH ��� )XVH RI WKH SRZHU VXSSO\
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5HSDLUV �
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� 5HSDLUV

,W LV VWURQJO\ UHFRPPHQG QRW WR UHSDLU GHIHFWLYH GHYL�
FHV RU PRGXOHV EHFDXVH VSHFLDOO\ VHOHFWHG HOHFWURQLF
FRPSRQHQWV DUH XVHG ZKLFK PXVW EH KDQGOHG LQ DF�
FRUGDQFH ZLWK WKH GLUHFWLYHV IRU (6' �(OHFWURVWDWLFDOO\
6HQVLWLYH 'HYLFHV�� 6SHFLDO PDQXIDFWXULQJ WHFKQLTXHV
DUH DOVR QHFHVVDU\ IRU ZRUNLQJ RQ WKH FLUFXLW ERDUGV
WR DYRLG GDPDJLQJ WKH ZDYH�VROGHUHG PXOWLOD\HU ER�
DUGV� WKH VHQVLWLYH FRPSRQHQWV DQG WKH SURWHFWLYH
FRDWLQJ�

7KHUHIRUH� LI D GHIHFW FDQQRW EH HOLPLQDWHG E\ RSHUD�
WLQJ PHDVXUHV DV GHVFULEHG LQ FKDSWHU �� LW LV DGYLVD�
EOH WR UHWXUQ WKH ZKROH GHYLFH WR WKH PDQXIDFWXUHU�
8VH WKH RULJLQDO WUDQVSRUW SDFNDJLQJ LI SRVVLEOH� ,I
RWKHU SDFNDJLQJ LV XVHG� LW PXVW FRPSO\ ZLWK WKH
VKRFN�SURRILQJ UHTXLUHPHQWV DFFRUGLQJ WR ,(&
���������� &ODVV � DQG ,(& ���������� &ODVV ��

,I UHSODFHPHQW RI LQGLYLGXDO PRGXOHV LV XQDYRLGDEOH�
WKH (6' UHJXODWLRQV PXVW EH REVHUYHG �KDQGOLQJ HOHF�
WURVWDWLFDOO\ VHQVLWLYH GHYLFHV��

:DUQLQJ
'DQJHURXV YROWDJHV PD\ VWLOO RFFXU LQ
WKH GHYLFH �FKDUJHG FDSDFLWRUV� HYHQ
DIWHU GLVFRQQHFWLQJ WKH SRZHU VXSSO\
RU UHPRYLQJ WKH PRGXOH�

&DXWLRQ
,W LV DEVROXWHO\ HVVHQWLDO WR DYRLG HOHFWUR�
VWDWLF GLVFKDUJH WKURXJK WKH FRPSRQHQW
WHUPLQDOV� FRQGXFWRUV DQG SOXJ SLQV E\
WRXFKLQJ HDUWKHG PHWDO SDUWV EHIRUH�
KDQG� 7KLV DOVR DSSOLHV ZKHQ UHSODFLQJ
FRPSRQHQWV LQ VRFNHWV VXFK DV (3520
RU ((3520 FRPSRQHQWV� 8VH HOHFWUR�
VWDWLFDOO\ SURWHFWHG SDFNDJLQJ WR UHWXUQ
WR WKH IDFWRU\�

7KH PRGXOHV DUH QRW DW ULVN ZKHQ WKH\ KDYH EHHQ LQ�
VWDOOHG LQ WKH GHYLFH�

&RPSOHWH UH�SDUDPHWHUL]DWLRQ PD\ EH QHFHVVDU\ DIWHU
UHSODFLQJ GHYLFHV RU PRGXOHV� ,QIRUPDWLRQ DERXW WKLV
FDQ EH IRXQG LQ WKH FKDSWHUV � DQG ��
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5HSDLUV�

� � � 6LHPHQV $* ¼ 2FWREHU ����
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7KH GHYLFHV PXVW EH VWRUHG LQ GU\� FOHDQ URRPV� 7KH
WHPSHUDWXUH UDQJH ��� WR ��� E& �VHH FKDSWHU � XQ�
GHU 7HFKQLFDO GDWD� DSSOLHV IRU VWRULQJ WKH GHYLFH RU LWV
VSDUH PRGXOHV�

7KH UHODWLYH KXPLGLW\ PD\ QRW FDXVH FRQGHQVDWLRQ RU
LFH�

,W LV UHFRPPHQGHG WR PDLQWDLQ D UHVWULFWHG WHPSHUD�
WXUH UDQJH EHWZHHQ ��� DQG ��� E& WR SUHYHQW SUH�
PDWXUH DJHLQJ RI WKH HOHFWURO\WLF FDSDFLWRUV XVHG LQ
WKH SRZHU VXSSO\�

$SSUR[LPDWHO\ HYHU\ WZR \HDUV� LW LV UHFRPPHQGHG WR
FRQQHFW WKH GHYLFH WR DQ DX[LOLDU\ VXSSO\ IRU � RU �

GD\V WR IRUPDW WKH HOHFWURO\WLF FDSDFLWRUV XVHG LQ WKH
SRZHU VXSSO\� 7KLV VKRXOG DOVR EH GRQH ZKHQ LW LV
SODQQHG WR XVH WKH GHYLFH� 7KLV DOVR KDV WKH HIIHFW RI
pZDUPLQJ XSp WKH GHYLFH DQG DYRLGLQJ PRLVWXUH FRQ�
GHQVDWLRQ XQGHU H[WUHPH FOLPDWLF FRQGLWLRQV �WURSL�
FDO��

%HIRUH FRQQHFWLQJ WKH GHYLFH WR WKH SRZHU VXSSO\ IRU
WKH ILUVW WLPH� LW VKRXOG EH SODFHG LQ WKH FRQWURO URRP
IRU DW OHDVW � KRXUV WR EDODQFH WKH WHPSHUDWXUH DQG
DYRLG PRLVWXUH DQG FRQGHQVDWLRQ�
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)LJXUH $�� 3RVLWLRQ RI WKH MXPSHU VHFWLRQ RI 5
[

,Q GHOLYHU\ WKH MXPSHU 5[ LV SOXJJHG RQ SRVLWLRQ ��

$IWHU \RX KDYH GHWHUPLQHG WKH SLORW ZLUH UHVLVWDQFH
5[ DFFRUGLQJ WR FKDSWHU ����� DQG KDYH HQWHUHG LW
DFFRUGLQJ WR FKDSWHU ������ SOXJ WKH MXPSHU LQ ERWK
UHOD\V DFFRUGLQJ WR WKH WDEOH LQ WKH PDUJLQ�

GHWHUPLQHG

SLORW ZLUH UHVLVWDQFH 5[

MXPSHU
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',*6, 9� > @ ',*6, 9�
$6&,, > @ $6&,,
9'(:�FRP > @ 9'(: FRPSDWLEOH

�� *$36 7UDQVPLVVLRQ JDSV IRU 3&�LQWHUIDFH
PLQ� ��� V
PD[� ��� ����

�� 3&%$8' 7UDQVPLVVLRQ EDXG UDWH IRU 3&�LQWHUIDFH
����%$8' > @ ���� EDXG
����%$8' > @ ���� EDXG
����%$8' > @ ���� EDXG
����%$8' > @ ���� EDXG

�� 3$5,7< 3DULW\ DQG VWRS�ELWV IRU 3&�LQWHUIDFH
',*6, 9� ',*6, 9�
�2� 2GG SDULW\�� VWRSELW
�1� 1R SDULW\�� VWRSELWV
�1� 1R SDULW\�� VWRSELW

�� )$8/7 5(&25'(5 � )$8/7 5(&25',1*6

�� 5(&LQL ,QLWLDWLRQ RI GDWD VWRUDJH
657ZLW73 6WDUW ZLWK WULS
5(&E\)7 6WRUDJH E\ IDXOW GHW
5(&E\73 6WRUDJH E\ WULS

�� 7�0$; 0D[LPXP WLPH SHULRG RI D IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� ����

�� 7�35( 3UH�WULJJHU WLPH IRU IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� ����

�� 7�326 3RVW�IDXOW WLPH IRU IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� ����

�� 6<67 6(77,1* � 23(5$7,1* 6<67(0 6(77,1*6

�� 7(67 $FWLYDWLQJ LQWHUQDO WHVW
121( > @ QRQH
ZLWK5(32 > @ :LWK UHSRUW
%8)�29)/ > @ (UU�EXI�RZHUIO PRQL

�� 02'8/ 1XPEHU RI WHVWHG PRGXOH
PLQ� �
PD[� ��� ����
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$QQXQFLDWLRQV �6'��� IRU 3&� /&�GLVSOD\ DQG ELQDU\ LQSXWV�RXWSXWV
�����������������������������������������������������������������
)1R� � )XQFWLRQ QXPEHU RI DQQXQFLDWLRQ
2S�)W � 2SHUDWLRQ�)DXOW DQQXQFLDWLRQ

&�&*� &RPLQJ�&RPLQJ DQG *RLQJ DQQXQFLDWLRQ
0 � 0HDVXUDQG

,� FDQ EH PDUVKDOOHG WR ELQDU\ LQSXW
2� FDQ EH PDUVKDOOHG WR ELQDU\ RXWSXW �/('� VLJQDO�WULS UHOD\�

� �
_)1R�_7H[W _0HDQLQJ _2S_)W_,_2_
� � � � � � � _
_ �_QRW DOO� _1RW DOORFDWHG _ _ _,_2_
_ �_!/(' U� _!5HVHW /(' LQGLFDWRUV _ _ _,_2_
_ ��_'HY�2. _'HYLFH RSHUDWLYH � KHDOWK\ _ _ _ _ _
_ ��_RSHUDW� _$Q\ SURWHFWLRQ RSHUDWLYH _&*_ _ _2_
_ ��_/(' UHV _/(' 5HVHW _& _ _ _ _
_ ��_6LJ7HVW _)RU LQWHUQDO XVH RQO\ _ _ _ _ _
_ ���_$11ORVW _$QQXQFLDWLRQV ORVW �EXIIHU RYHUIORZ� _& _ _ _ _
_ ���_3&DQQ/7 _$QQXQFLDWLRQV IRU 3& ORVW _& _ _ _ _
_ ���_7DJORVW _)DXOW WDJ ORVW _ _ _ _ _
_ ���_$11RYIO _)DXOW DQQXQFLDWLRQ EXIIHU RYHUIORZ _ _& _ _ _
_ ���_5(& GHO _)DXOW UHFRUGLQJ GDWD GHOHWHG _& _ _ _ _
_ ���_6\V�)OW _)DXOW LQ WKH SRZHU V\VWHP _& _& _ _ _
_ ���_)$8/7 _)OW� HYHQW Z� FRQVHFXWLYH QR� _& _& _ _ _
_ ���_)7 GHW _*HQHUDO IDXOW GHWHFWLRQ RI GHYLFH _ _&*_ _2_
_ ���_'HY�753 _*HQHUDO WULS RI GHYLFH _ _& _ _2_
_ ���_,� _,QWHUUXSWHG FXUUHQW� ,� _ _& _ _ _
_ ���_,� _2SHUDW� PHDV� VWDWLRQ � LQ � _ 0_ _ _ _
_ ���_,� _2SHUDW� PHDV� VWDWLRQ � LQ � _ 0_ _ _ _
_ ���_,' _2SHUDW� PHDV� GLII� FXUUHQW LQ � _ 0_ _ _ _
_ ���_,5 _2SHUDW� PHDV� UHVWU� FXUUHQW LQ � _ 0_ _ _ _
_ ���_,� _2SHUDW� PHDV� VWDWLRQ � LQ $ _ 0_ _ _ _
_ ���_,� _2SHUDW� PHDV� VWDWLRQ � LQ $ _ 0_ _ _ _
_ ���_,' _2SHUDW� PHDV� GLII� FXUUHQW LQ $ _ 0_ _ _ _
_ ���_,5 _2SHUDW� PHDV� UHVWU� FXUUHQW LQ $ _ 0_ _ _ _
_����_!&%FOR _!&LUFXLW EUHDNHU FORVHG _&*_ _,_2_
_����_&%WHVW _&LUFXLW EUHDNHU WHVW LQ SURJUHVV _&*_ _ _2_
_����_&%WS767 _&LUFXLW EUHDNHU WHVW� 7ULS �SROH _&*_ _ _2_
_����_(0(�DFW _(PHUJHQF\ 2�& SURWHFWLRQ LV DFWLYH _&*_ _ _2_
_����_(0(�)OW _(PHUJ� 2�& SURW�� *HQHUDO IDXOW GHWHFW� _ _&*_ _2_
_����_(0(�7US _(PHUJ� 2�& SURWHFWLRQ� *HQHUDO 7ULS _ _& _ _2_
_����_!'LI�EO _!%ORFN GLIIHUHQWLDO SURWHFWLRQ _&*_ _,_2_
_����_!5HV�/2 _!/RFNRXW 5HVHW _ _ _,_2_
_����_'LI�RII _'LIIHUHQWLDO SURWHFWLRQ LV VZLWFKHG RII _&*_ _ _2_
_����_'LI�EON _'LIIHUHQWLDO SURWHFWLRQ LV EORFNHG _&*_ _ _2_
_����_'LI�DFW _'LIIHUHQWLDO SURWHFWLRQ LV DFWLYH _&*_ _ _2_
_����_'O\�VW� _'LII� SURW�� ,',))! WLPH GHOD\ VWDUWHG _ _&*_ _2_
_����_'LI�IOW _'LII� SURW�� *HQHUDO IDXOW GHWHFWLRQ _ _&*_ _2_
_����_%ORFN�6 _'LII� SURW�� %ORFNHG E\ H[WHUQDO IDXOW _ _&*_ _2_
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� �
_)1R�_7H[W _0HDQLQJ _2S_)W_,_2_
� � � � � � � _
_����_%ORFN�+ _'LII� SURW�� %ORFNHG E\ KDUPRQLFV _ _&*_ _2_
_����_'LI�753 _'LIIHUHQWLDO SURW�� 7ULS E\ ,',))! _ _& _ _�_
_����_,QW7US _'LII� SURW�� ,QWHUWULS VHQG VLJQDO _ _&*_ _2_
_����_%�'LI ' _'LII� SURW�� %ORFNHG E\ ,',)) VXSHUYLV� _&*_ _ _2_
_����_/RFNRXW _7ULS�/RFNRXW LV LQ SURJUHVV _&*_ _ _2_
_����_!77�EON _!%ORFN WUDQVIHU WULS WUDQVPLWWHU _ _ _,_2_
_����_!7U�753 _!7UDQVIHU WULS VLJQDO LQSXW _ _ _,_2_
_����_77�EONG _7UDQVIHU WULS WUDQVPLWWHU LV EORFNHG _&*_ _ _2_
_����_77�VHQG _7UDQVIHU WULS WUDQVPLVVLRQ VLJQDO _&*_ _ _2_
_����_!5H�EON _!%ORFN RI WULS UHFHLYHU _ _ _,_2_
_����_5HF�RII _7ULS UHFHLYHU LV VZLWFKHG RII _&*_ _ _2_
_����_5HF�EON _7ULS UHFHLYHU LV EORFNHG _&*_ _ _2_
_����_5HF�DFW _7ULS UHFHLYHU LV DFWLYH _&*_ _ _2_
_����_5HF�IOW _7ULS UHFHLYHU� *HQHUDO IDXOW GHWHFWLRQ _ _&*_ _2_
_����_5HF�753 _7ULS UHFHLYHU� *HQHUDO WULS _ _& _ _2_
_����_5HF�UHF _7ULS UHFHLYHU� 7ULS VLJQDO UHFHLYHG _&*_ _ _2_
_����_!3:0�EO _!%ORFN SLORW ZLUH PRQLWRU _ _ _,_2_
_����_3:0�RII _3LORW ZLUH PRQLWRU LV VZLWFKHG RII _&*_ _ _2_
_����_3:0�EON _3LORW ZLUH PRQLWRU LV EORFNHG _&*_ _ _2_
_����_3:�IDLO _3LORW ZLUH PRQLWRU� )DLOXUH GHWHFWHG _&*_ _ _2_
� �

,QGLFDWLRQV RI WKH �6'��� IRU WKH /6$
�DFFRUGLQJ WR ',1 ����� � DFFRUGLQJ WR ,(& ������������
�������������������������������������������������������������������
)1R� � IXQFWLRQ QXPEHU RI WKH HYHQW
2S�)OW � RSHUDWLRQDO�IDXOW HYHQW

.�.*� FRPLQJ�FRPLQJ DQG JRLQJ HYHQW
9 � HYHQW ZLWK QXPHULFDO YDOXH
09 � PHDVXUHG YDOXH

/6$ 1R�� QXPEHU RI WKH LQGLFDWLRQ IRU /6$ �DFF� WR ',1 ������ DFF� WR
,(&������������

&, � FRPSDWLEOH LQGLFDWLRQ
*5 � LQGLFDWLRQ IRU JHQHUDO UHTXHVW
0, � PDUN LQGLFDWLRQ IRU IDXOW YDOXH EXIIHU
7\SH � IXQFWLRQ W\SH �S� DFFRUGLQJ WR WKH SDUDPHWHU µIXQFWLRQ W\SHµ�
,QI � LQIRUPDWLRQ QXPEHU

� �
_ _ _ 7\SH_/6$_ ,(& ����������� _
_)1R�_0HDQLQJ _2S_)W_1R�_&,_*5_0,_7\SH_,QI_
� � � � � � � � � � _
_ ���_SURWHFWLRQ �JHQ�� JHQHUDO WULSSLQJ _ _. _���_ _ _0,_��� _���_
_ ���_RSHUDWLRQDO PHDVXUHG YDOXH FXUUHQW ,� LQ � _09_ _ _ _ _ _��� _���_
_����_IDXOW LQ WKH SLORW ZLUH FRQQHFWLRQ _.*_ _ ��_ _*5_ _��� _ ��_
� �
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$�� 'HWDLOHG FDOFXODWLRQ RI WKH FXUUHQW WUDQVIRUPHU UHTXLUHPHQWV

%RWK FRQGLWLRQV �� DQG �� �VHH VHFWLRQ ������ PXVW EH
VDWLVILHG�

$ IXUWKHU FRQGLWLRQ � PD\ EH DGGLWLRQDOO\ XVHG IRU GL�
PHQVLRQLQJ WKH FXUUHQW WUDQVIRUPHUV LI FRQGLWLRQ �
FDQQRW EH VDWLVILHG EHFDXVH WKH FXUUHQW WUDQVIRUPHUV
DUH WRR GLIIHUHQW�
7KH GHYLFH FDQ UHFRJQL]H DQ H[WHUQDO VKRUW�FLUFXLW LI
WKH FXUUHQW WUDQVIRUPHUV DW ERWK HQGV RI WKH OLQH
WUDQVIRUP WKH VKRUW FLUFXLW FXUUHQW ZLWKRXW VDWXUDWLRQ
IRU D PLQLPXP SHULRG� 7KH GHYLFH WKHQ RSHUDWHV ZLWK
DQ LQFUHDVHG VWDELOL]DWLRQ DQG SUHYHQWV RYHUIXQFWLRQ�
LQJ HYHQ ZKHQ WKH GLIIHUHQWLDO FXUUHQW WHPSRUDULO\ H[�

FHHGV WKH WULSSLQJ YDOXH DFFRUGLQJ WR WKH VWDELOL]DWLRQ
FKDUDFWHULVWLF� 7KH SLFN�XS WLPH RI WKH VDWXUDWLRQ GH�
WHFWRU GHSHQGV RQ WKH YDOXH RI WKH H[WHUQDO IDXOW FXU�
UHQW� 7KH IROORZLQJ WDEOH VKRZV WKH UHODWLRQVKLS EH�
WZHHQ WKH YDOXH RI WKH IDXOW FXUUHQW DQG WKH SLFN�XS
WLPH RI WKH GHWHFWRU� 6LQFH WKH IDXOW FXUUHQW LQ WDEOH
$���� UHODWHV WR WKH UDWHG OLQH FXUUHQW� WKH DFFXUDF\
OLPLWLQJ IDFWRU PXVW EH PXOWLSOLHG E\ WKH UDWLR RI WUDQV�
IRUPHU UDWHG FXUUHQW WR UDWHG OLQH FXUUHQW WR REWDLQ WKH
SLFN�XS WLPH LQ WKH WDEOH� 8VXDOO\ WKLV IDFWRU  �� VR
WKDW GLUHFW XVH RI WKH DFFXUDF\ OLPLWLQJ IDFWRU Nn FDQ
EH PDGH�

7DEOH $���� 3LFN�XS WLPH RI WKH VDWXUDWLRQ GHWHFWRU GHSHQGLQJ RQ WKH PD[LPXP WKURXJK IDXOW FXUUHQW
UHODWLYH WR WKH UDWHG OLQH FXUUHQW

)DXOW FXUUHQW UHODWLYH WR WKH UDWHG OLQH FXUUHQW ��� � � ��� �� �� ��

3LFN�XS WLPH RI WKH VDWXUDWLRQ GHWHFWRU WP �PV� �� �� � � � � �

7KH DFFXUDF\ OLPLWLQJ IDFWRU LV WKH UDWLR RI WKH
PD[LPXP IDXOW FXUUHQW WR WKH UDWHG FXUUHQW RI WKH
WUDQVIRUPHU� ,W LV FDOFXODWHG DFFRUGLQJ WR FRQGLWLRQ �
IURP WKH PD[LPXP WKURXJK IDXOW FXUUHQW DQG WKH
WUDQVIRUPHU UDWHG FXUUHQW� ,I WKLV IDFWRU LV PXOWLSOLHG
E\ WKH RYHUGLPHQVLRQLQJ IDFWRU <� WKH QHFHVVDU\
DFFXUDF\ OLPLWLQJ IDFWRU NQn LV REWDLQHG DW ZKLFK WKH
VDWXUDWLRQ�IUHH WUDQVPLVVLRQ WLPH RI WKH FXUUHQW
WUDQVIRUPHU LV UHDFKHG DFFRUGLQJ WR WDEOH $�����
)DFWRU < FRQVLGHUV WKH '& FRPSRQHQW RI H[WHUQDO
VKRUW�FLUFXLWV�

)URP WKH VDWXUDWLRQ�IUHH WLPH WP�WKH &7 WUDQVIRUPHU
WLPH FRQVWDQW WZ DQG WKH FLUFXLW IUHTXHQF\ W ��QI�
PXVW EH FDOFXODWHG XVLQJ WKH IROORZLQJ HTXDWLRQ�

([DPSOH �� &7� WLPH FRQVWDQW WZ  � V� VDWXUDWLRQ�IUHH
WLPH WP  ����� V� I  �� +] @ W  ��� ��V� V\VWHP
WLPH FRQVWDQW WQ  ��� V� < FDOFXODWHG ZLWK IRUPXOD  
�����

���1HFHVVDU\ RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU DW
OLQH HQG � IRU WKH VDWXUDWLRQ�IUHH WLPH DFFRUGLQJ WR
WKH WDEOH�

NQ�n  ����,NG� PD[�,1SU

���1HFHVVDU\ RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU DW
OLQH HQG � IRU WKH VDWXUDWLRQ�IUHH WLPH DFFRUGLQJ WR
WKH WDEOH�

NQ�n  ����,NG� PD[�,1SU

7KH DGYDQWDJH LV WKDW FRQGLWLRQV ��� DQG ��� DUH LQGH�
SHQGHQW RI WKH UHVSHFWLYH &7 EXUGHQV� 2Q WKH RWKHU
KDQG� LW OHDGV WR DSSUR[� ��� WLPHV KLJKHU UHTXLUH�
PHQWV RI WKH RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU WKDQ
JLYHQ E\ WKH VWHDG\�VWDWH GLPHQVLRQLQJ UXOHV DFFRU�
GLQJ WR � DQG ��

< 
 �� W  WQ  WZ
WQ� WZ

ÆH�WPWQ � H
�WP

WZ É
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7KH RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU IRU WKH UH�
VSHFWLYH OLQH HQG PXVW EH FDOFXODWHG ZLWK IRUPXOD ��
7KH SURWHFWLRQ LV VWDEOH ZKHQ WKH RSHUDWLRQDO DFFX�
UDF\ OLPLWLQJ IDFWRU IRU OLQH HQG � LV JUHDWHU WKDQ WKH
QHFHVVDU\ RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU NQ�n
FDOFXODWHG ZLWK FRQGLWLRQ ���� 7KH VDPH DSSOLHV IRU
OLQH HQG � ZLWK NQ�n�

���7KH FRQGLWLRQ IRU VWDELOLW\ LV WKHUHIRUH�

Q�n ! NQ�n DQG Q�n ! NQ�n

([DPSOH � H[SODLQV WKH VLWXDWLRQ�

0D[LPXP WKURXJK IDXOW FXUUHQW
,NG� PD[  ���� $

/LQH HQG ��

&XUUHQW WUDQVIRUPHU ��3��� �� 9$
5DWHG DFFXUDF\ OLPLWLQJ IDFWRU Q�  ��
5DWHG EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
31  �� 9$
,QWHUQDO EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
3(  ��� 9$
&RQQHFWHG EXUGHQ �VXPPDWLRQ WUDQVIRUPHU
� FRQQHFWLQJ FDEOH� 3Z  � 9$
3ULPDU\ UDWHG FXUUHQW RI WKH WUDQVIRUPHU
,1SU  ��� $

:LWK ��� WKH RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU LV
FDOFXODWHG DW Q�n  ����

/LQH HQG ��

&XUUHQW WUDQVIRUPHU ��3��� �� 9$
5DWHG DFFXUDF\ OLPLWLQJ IDFWRU Q�  ��

5DWHG EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
31  �� 9$

,QWHUQDO EXUGHQ RI WKH FXUUHQW WUDQVIRUPHU
3(  � 9$
&RQQHFWHG EXUGHQ �VXPPDWLRQ WUDQVIRUPHU
� FRQQHFWLQJ FDEOH� 3Z  � 9$
3ULPDU\ UDWHG FXUUHQW RI WKH WUDQVIRUPHU
,1SU  ��� $

:LWK ��� WKH RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRU LV
FDOFXODWHG DW Q�n  ���

7KH UDWLR RI WKH RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRUV
Q�n�Q�n  ��� YLRODWHV FRQGLWLRQ � EHFDXVH WKH FXUUHQW
WUDQVIRUPHUV DUH WRR GLIIHUHQW� &RQGLWLRQ � LV VDWLVILHG�
L�H� WKH PD[LPXP VWHDG\�VWDWH IDXOW FXUUHQW N�n  �� LV
WUDQVPLWWHG ZLWKRXW VDWXUDWLRQ� ,Q WKH FODVVLF
GLPHQVLRQLQJ� QR VWDWHPHQW FRXOG EH PDGH DERXW WKH
VWDELOLW\ RI WKH SURWHFWLRQ OD\RXW XQGHU WUDQVLHQW
FRQGLWLRQV�

&RQGLWLRQ ��� PXVW EH FKHFNHG DGGLWLRQDOO\ WR REWDLQ
D VWDWHPHQW RQ WKH VWDELOLW\ RI WKH SURWHFWLRQ OD\RXW�

N�n  N�n  ,NG� PD[�,1SU  ���� $���� $  ��

:LWK WDEOH $���� WKH QHFHVVDU\ RSHUDWLRQDO DFFXUDF\
OLPLWLQJ IDFWRU LV JLYHQ IRU WKH VDWXUDWLRQ�IUHH WLPH DQG
�� WLPHV WKH &7 UDWHG FXUUHQW IORZLQJ IRU OLQH HQG �
DQG OLQH HQG �� :LWK WKH &7 GDWD RI H[DPSOH � DQG
WKH QHWZRUN WLPH FRQVWDQW RI ��� V WKH IDFWRU <  
�����

NQ�n  NQ�n  ������  ����

7KH FDOFXODWHG RSHUDWLRQDO DFFXUDF\ OLPLWLQJ IDFWRUV
Q�n  �� IRU OLQH HQG � DQG Q�n  ��� DUH UHVSHFWLYHO\
DERYH WKH QHFHVVDU\ DFFXUDF\ OLPLW RYHUFXUUHQW IDFWRU
VR WKDW WKH GLIIHUHQWLDO SURWHFWLRQ OD\RXW FDQ SURYLGH
VWDEOH RSHUDWLRQ GHVSLWH YHU\ GLIIHUHQW FXUUHQW WUDQV�
IRUPHUV GXULQJ H[WHUQDO VKRUW�FLUFXLWV� EHFDXVH D VDWX�
UDWLRQ�IUHH WLPH RI � PV LV IXOILOOHG RQ ERWK OLQH HQGV�
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6LHPHQV $* ¼ 2FWREHU ���� , � ,

$
DGGLWLRQDO IXQFWLRQV� � � ��
ELQDU\ RXWSXWV� � � ��
GLVSOD\� � � ��
'LVWXUEDQFH UHFRUGLQJ� � � ��
KDUGZDUH PRQLWRULQJ� � � ��
LQIR GLVSOD\ SDQHO� � � ��
LQIR 3&� � � ��
PHDVXUHPHQW RI RSHUDWLRQDO YDOXHV� � � ��
PRQLWRULQJ IXQFWLRQV� � � ��
SURFHVVLQJ RI HYHQWV� � � ��
VRIWZDUH PRQLWRULQJ� � � ��
VWDWH LQWHUURJDWLRQ� � � ��

$QQXQFLDWLRQV� IRU 3&� $ � ��
$QQXQFLDWLRQV HYHQWV � %ORFN ��� � � ��
$SSOLFDWLRQ� � � �
DVVHPEO\� � � �
DVVHPEO\ DQG FRQQHFWLRQ
FXELFOH PRXQWLQJ PRGHO � � � �
SDQHO IOXVK PRXQWLQJ PRGHO � � � �
SDQHO VXUIDFH PRXQWLQJ PRGHO � � � �

DX[LOLDU\ VXSSO\ YROWDJH� � � �

%

ELQDU\ LQSXWV� � � ��
ELQDU\ RXWSXWV� � � ��
EORFNLQJ� � � �

&
&%�WHVW IXQFWLRQ� � � ��
&KDQJLQJ WKH IXVH� � � �
&KHFN VZLWFK VWDWHV� ELQDU\ LQSXWV�RXWSXWV� � � ��
&KHFNLQJ� /LQH GLIIHUHQWLDO SURWHFWLRQ� � � ��
FKHFNLQJ
FRQQHFWLRQV� � � �
VSHFLILHG UDWLQJV� � � �

&LUFXLW�EUHDNHU WULS WHVW� � � ��
&OLPDWLF 6WUHVV� � � �
FRPPDQG UHOD\� � � ��
&RPPLVVLRQLQJ
JHQHUDO� � � ��
ZLWK SULPDU\ PHDVXUHG VLJQDOV� � � ��

FRQILJXUDWLRQ� VFRSH RI IXQFWLRQV� � � ��
FRQILJXULQJ� LQWURGXFWLRQ� � � ��
FRQILJXULQJ WKH SURWHFWLYH IXQFWLRQ� � � ��
FRQQHFWLRQ � � � �
FRQQHFWLRQ FLUFXLW
UHGXFHG HDUWK�IDXOW VHQVLWLYLW\� � � �
VWDQGDUG /��/��(� � � �

FRQQHFWLRQ FLUFXLWV� � � �
LQFUHDVHG HDUWK�IDXOW VHQVLWLYLW\� � � �
WZR�SKDVH� � � �� � � �

&RQQHFWLRQ GLDJUDPV� $ � �
&RQQHFWLRQV
$GDSWDWLRQ RI XQHTXDO SULPDU\ FXUUHQWV� $ � �
VWDQGDUG� VXLWDEOH IRU DOO QHWZRUNV� $ � �
7ZR FXUUHQW WUDQVIRUPHUV� $ � �
7ZR LVRODWLQJ WUDQVIRUPHUV� $ � �

ZLWK LQFUHDVHG HDUWK�IDXOW VHQVLWLYLW\� $ � �
ZLWK UHGXFHG HDUWK�IDXOW VHQVLWLYLW\� $ � �

&RQWURO FDSDELOLWLHV� � � ��
FRQWURO YROWDJH IRU ELQDU\ LQSXWV� � � �
FXELFOH PRXQWLQJ� � � �
FXUUHQW WKUHVKROG� � � �
FXUUHQW WUDQVIRUPHU� � � �
&XUUHQW WUDQVIRUPHU UHTXLUHPHQWV� 'HWDLOHG FDOFXODWLRQ� $ � ��
FXUUHQW WUDQVIRUPHU VDWXUDWLRQ� DGGLWLRQDO VWDELOL]DWLRQ� � � �
FXUUHQW WUDQVIRUPHU WHUPLQDOV� &KHFNLQJ WKH FXUUHQW WUDQVIRU�
PHU WHUPLQDOV� � � ��
&XUUHQW WUDQVIRUPHU WHUPLQDWLRQ� � � ��

'

'DWH� � � �
GDWH� � � ��
GHPDQGV
FXUUHQW WUDQVIRUPHU� � � �
SLORW ZLUHV� � � �

'HVLJQ� � � �
'LPHQVLRQV� � � �
0RGHOV� � � �

'HWDLOHG FDOFXODWLRQ� &XUUHQW WUDQVIRUPHU UHTXLUHPHQWV� $ � ��
'LIIHUHQW SULPDU\ QRPLQDO FXUUHQWV� � � �
GLIIHUHQWLDO IXQFWLRQ� � � ��
'LPHQVLRQV� � � �
SDQHO IOXVK PRXQWLQJ� � � �
SDQHO VXUIDFH PRXQWLQJ� � � �

'LUHFWLYHV� � � �
'LVSOD\ SDQHO� � � �
GLVSOD\V� � � ��
GLVWXUEDQFH UHFRUGLQJ� � � ��

(

(OHFWULFDO WHVWV� � � �
HOHFWURPDJQHWLF FRPSDWLELOLW\ �(0&�� � � �
(PHUJHQF\ RYHUFXUUHQW IXQFWLRQ� � � �� � � ��� � � ��
HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� � � ��
(YHQWV �DODUPV�� ,QWURGXFWLRQ� � � ��
(YHQWV �DODUPV� � � � ��

)

IDXOW GHWHFWLRQ� � � ��
)DXOW HYHQWV� � � ��
(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� � � ��
JHQHUDO� � � ��
/LQH GLIIHUHQWLDO SURWHFWLRQ� � � ��
RWKHU� � � ��
5HPRWH 75,3 IXQFWLRQ� � � ��

)HDWXUHV� � � �
IRUPDWLRQ RI PHDVXUHG YDOXHV ZLWK � SLORW ZLUHV� � � �
)URQW YLHZ� � � �
IXQFWLRQDO VFRSH� � � �
GLIIHUHQWLDO SURWHFWLRQ� � � �
(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� � � �
RWKHU� � � �
UHPRWH WULSSLQJ� � � �
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*

*HQHUDO GHYLFH GDWD� � � �

+

KDUGZDUH PRQLWRULQJ� � � ��

,

,Q UXVK VWDELOL]DWLRQ� ZLWK �QG KDUPRQLF� � � �
,QLWLDO GLVSOD\� � � �
,QWHJUDWHG RSHUDWLRQ� � � ��
LQWHUWULS IXQFWLRQ� � � ��
LQWHUWULS UHFHLYHU� � � ��
,QWURGXFWLRQ� � � �
$SSOLFDWLRQ� � � �

.

.H\V
&KDQJH QXPHULFDO YDOXHV� � � �
&KDQJH WH[W YDOXHV� � � �
&RQILUPDWLRQ� � � �
6FUROOLQJ LQ WKH GLVSOD\� � � �
<HV�1R� � � �

/

/('V� � � ��
/LQH GLIIHUHQWLDO IXQFWLRQ� � � ��
/LQH GLIIHUHQWLDO SURWHFWLRQ� � � �� � � ��� � � ��
3ULQFLSOH� � � �
6WDELOL]HG� � � �
7HFKQLFDO GDWD� � � �

/RFNRXW IXQFWLRQ� � � �� � � ��

0

0DLQWHQDQFH� 7URXEOHVKRRWLQJ� � � �
PDUVKDOOLQJ
ELQDU\ LQSXWV� � � ��� � � ��
ELQDU\ RXWSXWV� ,QWURGXFWLRQ� � � ��
FRPPDQG UHOD\� � � ��
GLVSOD\V� LQWURGXFWLRQ� � � ��
JHQHUDO� � � ��
/('� � � ��
VLJQDO UHOD\� � � ��

PHDVXUHG YDOXH SURFHVVLQJ� � � �
0HDVXUHPHQW� 3LORW ZLUH UHVLVWDQFH� � � ��
PHDVXUHPHQW RI RSHUDWLRQDO YDOXHV� � � ��
0HFKDQLFDO WHVWV� � � �
0HPEUDQH NH\SDG� � � �
0HPRU\ IXQFWLRQ� � � ��
0HQX WUHH� $ � �
PHWKRG RI RSHUDWLRQ� � � �
RYHUDOO IXQFWLRQ� � � �

PRGHOV� � � �
PRQLWRULQJ IXQFWLRQV� � � ��

1
QRPLQDO FXUUHQWV� SULPDU\� � � �

2

2SHUDWLQJ FRQGLWLRQV� � � �
*HQHUDO LQIRUPDWLRQ� � � ��

2SHUDWLQJ LQVWUXFWLRQV� � � �
2SHUDWLRQ� � � �
3UHUHTXLVLWHV� � � �
ZLWK 3&� � � �

2SHUDWLRQDO FRQWURO FDSDELOLWLHV� � � ��
2SHUDWLRQDO HYHQWV
&%�WHVW IXQFWLRQ� � � ��
JHQHUDO� � � ��
/LQH GLIIHUHQWLDO SURWHFWLRQ� � � ��� � � ��� � � ��

2SHUDWLRQDO HYHQWV � %ORFN ��� � � ��
2SHUDWLRQDO PHDVXUHG YDOXHV� 5HDGLQJ RXW� � � ��
2SHUDWRU IXQFWLRQ� � � ��
2UGHU GDWD� � � �
DFFHVVRULHV� � � �

RYHUDOO IXQFWLRQ� � � �
2YHUYLHZ GLDJUDP� $ � �
2YHUYLHZ SODQ� $ � �

3

3DFNLQJ DQG XQSDFNLQJ� � � �
SDQHO IOXVK PRXQWLQJ� � � �� � � �
SDQHO VXUIDFH PRXQWLQJ� � � �
3LORW ZLUH PRQLWRULQJ� � � ��� � � ��
SLORW ZLUH UHVLVWDQFH� 0HDVXULQJ� 6HWWLQJ� � � ��
SLORW ZLUHV� � � �
3UHSDUDWLRQ LQVWUXFWLRQV� � � �
3UHSDULQJ IRU RSHUDWLRQ� � � �
SUHSDULQJ IRU RSHUDWLRQ� DVVHPEO\ DQG FRQQHFWLRQ� � � �
3ULPDU\ PHDVXUHG VLJQDOVFRPPLVVLRQLQJ� � � ��
3URFHGXUH � 3DUDPHWHUL]DWLRQ� � � �
SURFHVVLQJ RI HYHQWV� � � ��
SURWHFWLYH IXQFWLRQ� FRQILJXULQJ� � � ��
3XWWLQJ WKH SURWHFWLRQ LQWR VHUYLFH� � � ��

5
5HDGLQJ RXW RSHUDWLRQDO PHDVXUHG YDOXHV� � � ��
5HIHUHQFH 7DEOH
IRU FRQILJXUDWLRQ SDUDPHWHUV� $ � ��
IRU IXQFWLRQDO SDUDPHWHUV� $ � ��

5HPRWH FRPPDQG UHFHSWLRQ� � � ��
5HSDLUV� � � �
5HVHW /RFNRXW� � � ��
5RXWLQH FKHFNV� � � �

6

6DIHW\ PHDVXUHV� � � �
6HOHFWLRQ� � � �
6HULDO LQWHUIDFH� � � ��
6HWWLQJ� 3LORW ZLUH UHVLVWDQFH� � � ��
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6HWWLQJ
0HPRU\ IXQFWLRQ� � � ��
RSHUDWRU IXQFWLRQ� � � ��

6HWWLQJ GDWH�WLPH� � � ��
6HWWLQJV
'DWH�7LPH� � � �
(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� � � ��
)DXOW GHWHFWLRQ� � � ��
)XQFWLRQ SDUDPHWHUV� � � �
,QWHJUDWHG RSHUDWLRQ� � � ��
,QWURGXFWLRQ� � � �
/LQH GLIIHUHQWLDO SURWHFWLRQ� � � ��
3LORW ZLUH PRQLWRULQJ� � � ��
5HPRWH WULSSLQJ� � � ��
6HULDO LQWHUIDFH� � � ��
7ULSSLQJ RQ UHFHLYLQJ WKH UHPRWH FRPPDQG� � � ��

VLJQDO UHOD\� � � ��
VRIWZDUH PRQLWRULQJ� � � ��
VWDELOL]DWLRQ FKDUDFWHULVWLF� � � �
6WDQGDUGV� � � �
VWDUWLQJ� � � �
VWDWH LQWHUURJDWLRQ� � � ��
6WDWLRQ 'DWD� � � �
6WRUDJH� � � �
6XPPDWLRQ WUDQVIRUPHU �$0����� � � �� � � �
7HFKQLFDO GDWD� � � �

6\VWHP GDWD� � � �

7
7DEOHV� $ � �
7HFKQLFDO GDWD� � � �
$GGLWLRQDO IXQFWLRQV� � � �
JHQHUDO� � � �
0HFKDQLFDO GHWDLOV� � � �
6XPPDWLRQ WUDQVIRUPHU �$0����� � � �

7HVWLQJ� JHQHUDO� � � ��
WKH GHYLFH� � � �
7LPH� � � �� � � ��
7UDQVIHU WULS IXQFWLRQ� � � �� � � ��� � � ��
7UDQVIHU WULS UHFHLYHU� � � ��� � � ��
7UDQVIHU WULSSLQJ� � � ��� � � ��
7ULS FKDUDFWHULVWLF� � � ��
7ULS WHVW� ZLWK FLUFXLW�EUHDNHU� � � ��
WULSSLQJ ORJLF� � � �
7URXEOHVKRRWLQJ� � � �
7URXEOHVKRRWLQJ� 0DLQWHQDQFH� � � �� � � �
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6LHPHQV $NWLHQJHVHOOVFKDIW

6HQGHU

J

37' 3$ ' %6

3� 2� %R[ ����

' � ����� 1XUHPEHUJ

1DPH

' ����� 1XUHPEHUJ
&RPSDQ\�'HSDUWPHQW

'HDU UHDGHU� XQIRUWXQDWHO\� LW LV QRW DOZD\V SRVVLEOH WR
HQWLUHO\ HOLPLQDWH SULQWLQJ HUURUV� LI� LQ VSLWH RI DOO RXU
HIIRUWV� \RX VKRXOG ILQG DQ\ VXFK HUURUV LQ WKLV PDQXDO�
SOHDVH QRWLI\ XV E\ UHWXUQLQJ WKLV IRUP� )XUWKHUPRUH�

$GGUHVV

SOHDVH QRWLI\ XV E\ UHWXUQLQJ WKLV IRUP� )XUWKHUPRUH�
ZH DOZD\V ZHOFRPH DQ\ VXJJHVWLRQV RU SURSRVDOV IRU
LPSURYHPHQW�

3KRQH�)D[

6XJJHVWLRQV 3ULQWLQJ

&RUUHFWLRQV 2UGHU QR� (GLWLRQ

�6'���
1XPHULFDO /LQH 'LIIHUHQWLDO 3URWHFWLRQ
6,3527(& �6'��� 9���

6\VWHP PDQXDO

(������*�����&����$� 2FWREHU ����






