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&20326,7,212) 6<67(0

7KH V\VWHP LV FRPSRVHG RI WKH IROORZLQJ FRPSRQHQWV WKH FKDUDFWHULVWLFV RI ZKLFK DUH GHVFULEHG LQ
WKH UHODWLYH SURFXUHPHQW VSHFLILFDWLRQV OLVWHG EHORZ�

� � 0������ 0RWURQLF %RVFK PXOWLSOH HOHFWURQLF LQMHFWLRQ�LJQLWLRQ
FRQWURO XQLW 3�6� - �&(/�

� � (OHFWULF IXHO SXPS 3�6� ���������� �&(/�
� � 7LPLQJ YDULDWRU FRQWURO VROHQRLG YDOYH 3�6� �&(/�
� � 7KURWWOH YDOYH SRWHQWLRPHWHU 3�6� ���������� �&(/�
� � 'LDJQRVLV VRFNHW 3�6� �&(/�
� � 5HOD\ JURXS 3�6� ������� �&(/�
� � (OHFWULF IXHO SXPS UHOD\ 3�6� ������� �&(/�
� � ,GOH DGMXVWPHQW DFWXDWRU 3�6� ������� �&(/�
� � )XHO SUHVVXUH UHJXODWRU 3�6� ���������� �&0(�
�� � (OHFWURLQMHFWRUV �4XDQWLW\ � �� 3�6� ������� �&(/�
�� � (QJLQH FRRODQW WHPSHUDWXUH VHQVRU 3�6� ������� �&(/�
�� � 5HVRQDWRU 3�6�
�� � ,QWDNH DLU WHPSHUDWXUH VHQVRU 3�6� ������� �&(/�
�� � $LU�IORZ PHWHU 3�6� ������� �&(/�
�� � $LU FOHDQHU 3�6� ���������� �&0(�
�� � ,JQLWLRQ FRLO �4XDQWLW\ � �� 3�6� ������� �&(/�
�� � 530 DQG 7'& VHQVRU 3�6� ������� �&(/�
�� � .QRFN VHQVRU �4XDQWLW\ � �� 3�6� ������� �&(/�
�� � 7LPLQJ VHQVRU �FDP DQJOH� 3�6� ������� �&(/�
�� � /DPEGD VHQVRU 3�6� ���������� �&(/�
�� � &DWDO\WLF FRQYHUWHU 3�6� ���������� �&0'�
�� � &DQLVWHU ZDVKLQJ VROHQRLG YDOYH 3�6� ������� �&(/�
�� � )XHO ILOWHU 3�6� ���������� �&0(�
�� � 6KHHW PHWDO RU SODVWLF IXHO WDQN 3�6� ������� �&0(�

3�6� ���������� �&0(�
�� � 3QHXPDWLF DFWXDWRU �LI WKH 9,6 LV SUHVHQW� 3�6�
�� � 7KUHH�ZD\ SQHXPDWLF DFWXDWRU FRQWURO VROHQRLG YDOYH

�LI WKH 9,6 LV SUHVHQW� 3�6� ������� �&(/�
�� � 9DFXXP DFFXPXODWRU 3�6�
�� � 6SHHGRPHWHU VHQVRU 3�6� ������� �&(/�
�� � (OHFWURQLF LQMHFWLRQ V\VWHP PDOIXQFWLRQ ZDUQLQJ OLJKW 3�6� �&(/�
�� � $ODUP V\VWHP FRQWURO XQLW FRPPXQLFDWLRQ VRFNHW 3�6� �&(/�
�� � 5DGLDWRU FRROLQJ HOHFWULF IDQ FRQWURO 3�6� �&(/�

-:KLOH DZDLWLQJ GUDIWLQJ RI WKH VSHFLILF 3URFXUHPHQW 6SHFLILFDWLRQ UHIHU WR 3�6� ������� �&(/�



3DJH

&KDQJH
�������

�

38%/,6+(' %< 6$7,= 6�S�$� 1250$=,21(

&
2
1
)
,
'
(
1
7
,
$
/

7
+
,6
'
2
&
8
0
(
1
7
0
8
6
7
1
2
7
%
(
5
(
3
5
2
'
8
&
(
'
2
5
&
,5
&
8
/
$
7
(
'
7
2
7
+
(
7
+
,5
'
3
$
5
7
,(
6

:
,7
+
2
8
7
3
5
,2
5
:
5
,7
7
(
1
&
2
1
6
(
1
7
%
<
)
,$
7
$
8
7
2
6
�3
�$
�
,1
&
$
6
(
2
)
'
,6
3
8
7
(

7
+
(
2
1
/<
9
$
/
,'
5
(
)
(
5
(
1
&
(
,6
7
+
(
2
5
,*
,1
$
/
,7
$
/
,$
1
(
'
,7
,2
1

&
$
5
7$
5
,&
,&
/$
7$
��
��

��
��

5
(
&
<
&
/(
'
3
$
3
(
5

�

23(5$7,21 2) 7+( 6<67(0

7KH0������ 0RWURQLF %RVFK V\VWHP EHORQJV WR WKH FDWHJRU\ RI LQWHJUDWHG GLJLWDO HOHFWURQLF LJQLWLRQ V\V�
WHPVZLWK LQGXFWLRQ GLVFKDUJH DQG VWDWLF GLVWULEXWLRQ DQG HOHFWURQLF LQMHFWLRQ RI WKH WLPHG SKDVHG W\SH � �
� � � � � � � � ��

,Q DGGLWLRQ WR HOHFWURQLFDOO\ FRQWURO WKH PRPHQW RI LJQLWLRQ DQG WKH LGOH VSHHG DLU IORZ� WKH FRQWURO XQLW
FRQWUROV DQG PDQDJHV LQMHFWLRQ VR WKDW WKH VWRLFKLRPHWULF UDWLR �DLU�IXHO� LV DOZD\V DW WKH RSWLPDO YDOXH LQ
RUGHU WR HQVXUH UHJXODULW\ RI RSHUDWLRQ RI WKH HQJLQH DV WKH HQYLURQPHQWDO SDUDPHWHUV DQG DSSOLHG ORDGV
YDU\�

7KH V\VWHP IXQFWLRQV DUH PDLQO\ WKH IROORZLQJ �

�LQMHFWLRQ WLPH DGMXVWPHQW�
�LJQLWLRQ DGYDQFH DGMXVWPHQW�
�FROG VWDUWLQJ FRQWURO�
�HQULFKPHQW FRQWURO GXULQJ DFFHOHUDWLRQ�
�IXHO FXW�RII GXULQJ GHFHOHUDWLRQ�
�LGOH VSHHG FRQWURO DQG PDQDJHPHQW�
�PD[� USP OLPLWDWLRQ�
�ODPEGD VHQVRU FRPEXVWLRQ FRQWURO�
�IXHO YDSRXU UHFRYHU\�
�FRQQHFWLRQ ZLWK FOLPDWH FRQWURO V\VWHP �ZKHUH DSSOLFDEOH��
�FRQQHFWLRQ ZLWK WKH DXWRPDWLF JHDUER[ FRQWURO XQLW �ZKHUH DSSOLFDEOH��
�FRQQHFWLRQ ZLWK WKH (/(&7521,& .(< FRQWURO XQLW �,PPRELOLVHU ��
�V\VWHP VHOI�DGDSWDWLRQ�
�VHOI�GLDJQRVLV�
�WZR VSHHG FRROLQJ HOHFWURQLF IDQ FRQWURO �ZKHUH DSSOLFDEOH�

���

*HQHUDO GHVFULSWLRQ RI WKH LQMHFWLRQ V\VWHP

7KHUH DUH EDVLFDOO\ WZRPDLQ FRQGLWLRQV ZKLFKPXVW DOZD\V EH IXOILOOHG GXULQJ WKH SUHSDUDWLRQ RI WKH DLU�
IXHO PL[WXUH WR HQVXUH WKDW D FRQWUROOHG LJQLWLRQ HQJLQH UXQV ZHOO�

� � 0HWHULQJ �DLU�IXHO UDWLR� ZKLFK PXVW EH PDLQWDLQHG DV FORVH WR WKH VWRLFKLRPHWULF YDOXH DV SRVVLEOH LQ
RUGHU WR HQVXUH UDSLGLW\ RI FRPEXVWLRQ DYRLGLQJ ZDVWLQJ IXHO�

� � 7KH PL[WXUH PXVW EH FRPSRVHG RI IXHO YDSRXUV GLIIXVHG LQ WKH DLU DV ILQHO\ DQG XQLIRUPO\ DV SRVVLEOH�

7KH QR]]OHV RI WKH LQMHFWRUV LQ WKH0������0RWURQLF %RVFK V\VWHP HQVXUH WKDW WKH IXHO LV DWRPLVHG LQ WLQ\
GURSV� $V WKH DLU PD\ EH XQGHU YDULRXV FRQGLWLRQV RI DEVROXWH SUHVVXUH� WKH TXDQWLW\ RI IXHO WR EH LQMHFWHG
PXVW EH DGDSWHG LQ RUGHU WR DYRLG DOWHULQJ WKH DLU�IXHO ZHLJKW UDWLR�

7KH FRQVWDQF\ RI WKH UDWLR LV REWDLQHG E\ YDU\LQJ WKH YDOXH RI WKH IXHO GHOLYHU\ SUHVVXUH YDOXH XVLQJ D
UHJXODWRU RQ WKH EDVLV RI WKH DLU YDFXXP LQ WKH LQWDNH PDQLIROG VR WKDW WKH GLIIHUHQFH EHWZHHQ WKH WZR
SUHVVXUHV LV FRQVWDQW UHJDUGOHVV RI WKH FRQGLWLRQV RI HQJLQH RSHUDWLRQ�

7KH RSWLPDO PHWHULQJ LV FDOFXODWHG DIWHU WKH IROORZLQJ PHDVXUHPHQWV KDYH EHHQ PDGH�
� H[DFW TXDQWLW\ RI LQWDNH DLU PHDVXUHG E\ WKH DLUIORZ PHWHU�
� VSHHG RI HQJLQH URWDWLRQ �USP� XVLQJ WKH USP VHQVRU�
� UHTXHVWHG DFFHOHUDWLRQ ZLWK WKH WKURWWOH YDOYH DQJXODU SRVLWLRQ VHQVRU�
� HQJLQH FRRODQW WHPSHUDWXUH E\ WKH VHQVRU ORFDWHG RQ WKH WKHUPRVWDW VXSSRUW�
� R[\JHQ FRQWHQW LQ WKH H[KDXVW JDV ZLWK WKH ODPEGD VHQVRU�

7KLV LQIRUPDWLRQ LV SURFHVVHG E\ DPLFURSURFHVVRU FRQWDLQHG LQ WKH LQMHFWLRQ�LJQLWLRQ FRQWURO XQLW ZKLFK
GHWHUPLQHV WKH LQMHFWLRQ EDVLF WLPH E\ YDOXHV REWDLQHG H[SHULPHQWDOO\� ZKLFK DUH PDSSHG LQ D VSHFLILF
PHPRU\ LQ WKH FRQWURO XQLW�
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*HQHUDO GHVFULSWLRQ RI WKH LJQLWLRQ V\VWHP

7KH LJQLWLRQ V\VWHP LV RI WKH VWDWLF LQGXFWLYH GLVFKDUJH W\SH �L�H� ZLWKRXW KLJK YROWDJH GLVWULEXWRU� ZLWK
SRZHU PRGXOHV ORFDWHG LQVLGH WKH HOHFWURQLF FRQWURO XQLW

7KH V\VWHP KDV D VLQJOH FRLO IRU HDFK VSDUN SOXJ �6,1*/( &2,/�� WKH DGYDQWDJHV RI WKLV VROXWLRQ DUH �
� ORZHU HOHFWULFDO RYHUORDGLQJ�
� FRQVWDQW GLVFKDUJH RQ HDFK VSDUN SOXJ JXDUDQWHH�

$PDS FRQWDLQLQJ DOO RSWLPDO DGYDQFH YDOXHV WKDW WKH HQJLQHPD\ XVH GXULQJ LWV RSHUDWLRQ RQ WKH EDVLV RI
HQJLQH USP DQG ORDGLQJ LV VWRUHG LQ WKH HOHFWURQLF FRQWURO XQLW�

7KHVH YDOXHV DUH REWDLQHG H[SHULPHQWDOO\ E\ XVLQJ D ORQJ VHULHV RI SUDFWLFDO WHVWV FDUULHG RXW RQ SURWR�
W\SHV RQ WKH HQJLQH WHVW EHQFK� WR LGHQWLI\ WKH DGYDQFHV ZLWK ZKLFK WKH PRVW VDWLVIDFWRU\ DUUDQJHPHQW
EHWZHHQ WKH FRQWUDGLFWRU\ UHTXLUHPHQWV RI IXOO SRZHU� ORZHU IXHO FRQVXPSWLRQ DQG WR[LF H[KDXVW
HPLVVLRQV FDQ EH REWDLQHG�

7KH RSWLPDO DGYDQFHV DUH WKHQ PHPRULVHG LQ WKH V\VWHP
V FRQWURO XQLW� 'XULQJ RSHUDWLRQ RI WKH HQJLQH�
WKH HOHFWURQLF FRQWURO XQLW LV FRQVWDQWO\ LQIRUPHG DV WR WKH HQJLQH USP DQG ORDGLQJ DQG RQ WKH EDVLV RI
WKHVH� lFKRRVHVl WKH PRVW VXLWDEOH DGYDQFH YDOXH IURP WKRVH VWRUHG LQ LWV PHPRU\� VR WKDW D VSDUN
VWULNHV RQ WKH VSDUN SOXJ RI WKH F\OLQGHU GXULQJ WKH NQRFNLQJ SKDVH ZLWK WKH RSWLPDO DGYDQFH YDOXH�

&RUUHFWLRQV WR WKH DGYDQFH YDOXH DUH PDGH PDLQO\ RQ WKH EDVLV RI�
� HQJLQH FRRODQW WHPSHUDWXUH�
� LQWDNH DLU WHPSHUDWXUH�
� WKURWWOH YDOYH SRVLWLRQ DQG NQRFNLQJ�

7KH LQIRUPDWLRQ UHTXLUHG E\ WKH FRQWURO XQLW WR SLORW WKH VLQJOH FRLOV� LV WUDQVPLWWHG ZLWK HOHFWULFDO VLJQDOV
HPLWWHG E\ WKH IROORZLQJ VHQVRUV�

D � $ USP VHQVRUZKLFK JHQHUDWHV DQ DOWHUQDWLQJ VLQJOH�SKDVH VLJQDO� WKH IUHTXHQF\ RI ZKLFK LQGLFDWHV
WKH HQJLQH USP�

E � $Q DLU IORZ PHWHU ZKLFK� RQ WKH EDVLV RI WKH TXDQWLW\ RI DLU WDNHQ LQ E\ WKH HQJLQH� WUDQVIRUPV WKLV
YDOXH LQ DQ HOHFWULFDO VLJQDO ZKLFK LV VHQW WR WKH HOHFWURQLF FRQWURO XQLW�

F � $Q DLU WHPSHUDWXUH VHQVRU ZKLFK WUDQVIRUPV WKH LQWDNH DLU WHPSHUDWXUH YDOXH LQWR DQ HOHFWULF VLJQDO
ZKLFK LV WKHQ VHQW WR WKH HOHFWURQLF FRQWURO XQLW�

G � 7ZR NQRFNLQJ VHQVRUV ORFDWHG RQ WKH XSSHU SDUW RI WKH HQJLQH EORFN� RQH EHWZHHQ F\OLQGHUV � DQG �
DQG WKH RWKHU EHWZHHQ F\OLQGHUV � DQG �� 7KHVH VHQVRUV HQDEOH WKH FRQWURO XQLW WR UHFRJQLVH WKH
NQRFNLQJ F\OLQGHU �RU WKDW ZLWK LQLWLDO NQRFNLQJ� DQG WR FRUUHFW WKH LJQLWLRQ DGYDQFH RQO\ RQ WKH VSDUN
SOXJ RI WKH UHODWLYH F\OLQGHU�

H � $ WKURWWOH YDOYH SRVLWLRQ VHQVRU ZKLFK WUDQVIRUPV WKH DQJXODU YDOXH RI WKH WKURWWOH YDOYH LQWR DQ HOHF�
WULF VLJQDO HQDEOLQJ WKH FRQWURO XQLW WR UHFRJQLVH WKH PLQLPXP� SDUWLDO DQG IXOO ORDG FRQGLWLRQV�
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$GMXVWPHQW RI LQMHFWLRQ WLPLQJ

7KH HOHFWURQLF FRQWURO XQLW HVWDEOLVKHV WKH kWLPHl ODSVH WR WKH HOHFWURLQMHFWRUV WR RSHQ ZLWK D UHODWLYHO\
VLPSOH UXOH ZKLFK FDQ EH VXPPDULVHG DV IROORZV�

7DNLQJ WKH SK\VLFDO FKDUDFWHULVWLFV RI WKH IXHO �YLVFRVLW\ DQG GHQVLW\�� WKH GLIIHUHQFH LQ IXHO SUHVVXUH DQG
WKH YDFXXP LQ WKH LQOHW PDQLIROGV DV FRQVWDQW� WKH TXDQWLW\ RI IXHO LQMHFWHG GHSHQGV RQO\ RQ WKH kRSHQLQJ
WLPHl RI WKH HOHFWURLQMHFWRUV�

'LJLWDO WHFKQRORJ\ KDV PDGH LW SRVVLEOH WR RSWLPLVH FRQVXPSWLRQ DQG SHUIRUPDQFH E\ SURJUDPPHG
PDSV PHPRULVHG LQVLGH WKH HOHFWURQLF FRQWURO XQLW RQ WKH EDVLV RI WKH HQJLQH USP DQG ORDGLQJ�

7KH FRQWURO XQLW FRQWUROV WKH HOHFWURLQMHFWRUV ZLWK H[WUHPH UDSLGLW\ DQG SUHFLVLRQ� FDOFXODWLQJ WKH RSHQLQJ
WLPH RQ WKH EDVLV RI HQJLQH ORDGLQJ �USP DQG DLU IORZ� WDNLQJ WKH EDWWHU\ YROWDJH DQG HQJLQH FRRODQW WHP�
SHUDWXUH LQWR DFFRXQW DW WKH VDPH WLPH�

,QMHFWLRQ LV VHTXHQWLDO DQG WLPHG IRU HDFK F\OLQGHU DQG RFFXUV DW WKH RSWLPDO LQMHFWLRQ SRLQW�

���

,JQLWLRQ DGYDQFH DGMXVWPHQW

7KH FRQWURO XQLW ZLWK DPDSSLQJPHPRULVHG LQVLGH LW� LV DEOH WR FDOFXODWH WKH LJQLWLRQ DGYDQFH RQ WKH EDVLV
RI HQJLQH ORDGLQJ �PLQLPXP� SDUWLDOLVHG� IXOO RQ WKH EDVLV RI WKH USP DQG DLU IORZ� RI WKH LQWDNH DLU DQG RI
WKH HQJLQH FRRODQW OLTXLG WHPSHUDWXUHV�

,W LV SRVVLEOH WR GHOD\ LQ D VHOHFWLYH ZD\ WKH LJQLWLRQ RQ WKH F\OLQGHU ZKHUH QHFHVVDU\� 7KLV LV UHFRJQLVHG
E\ WKH FRPELQDWLRQ RI YDOXHV UHFRUGHG E\ WKH NQRFNLQJ DQG FDP DQJOH VHQVRUV�

���

&ROG VWDUWLQJ FRQWURO

8QGHU WKHVH FRQGLWLRQV D QDWXUDO OHDQ�RXW RI WKH PL[WXUH RFFXUV GXH WR WKH EDG WXUEXOHQFH RI WKH IXHO
SDUWLFOHV DW ORZ WHPSHUDWXUH� UHGXFHG HYDSRUDWLRQ DQG FRQGHQVDWLRQ RQ WKH LQQHU ZDOOV RI WKH LQWDNH
PDQLIROG� DOO RI ZKLFK LV FRPSRXQGHG E\ WKH JUHDWHU YLVFRVLW\ RI WKH OXEULFDWLQJ RLO�

7KH HOHFWURQLF FRQWURO XQLW UHFRJQLVHV WKLV FRQGLWLRQV DQG FRUUHFWV WKH LQMHFWLRQ WLPH RQ WKH EDVLV RI WKH
HQJLQH FRRODQW WHPSHUDWXUH� LQWDNH DLU WHPSHUDWXUH� EDWWHU\ YROWDJH DQG HQJLQH USP�

7KH LJQLWLRQ DGYDQFH RQO\ GHSHQGV RQ WR WKH HQJLQH USP DQG HQJLQH FRRODQW WHPSHUDWXUH�

'XULQJ VWDUW�XS WKH FRQWURO XQLW FRQWUROV D ILUVW� VLPXOWDQHRXV LQMHFWLRQ RI DOO LQMHFWRUV �IXOO�JURXS LQMHF�
WLRQ� DQG DIWHU WKH UHIHUHQFH RQ WKH SXOVH JHQHUDWRU KDV EHHQ UHFRJQLVHG� VZLWFKHV WR QRUPDO WLPLQJ
VHTXHQWLDO RSHUDWLRQ�

:KLOVW WKH HQJLQH LV ZDUPHG XS� WKH HOHFWURQLF FRQWURO XQLW SLORWV WKH LGOH DFWXDWRU ZKLFK GHWHUPLQHV WKH
TXDQWLW\ RI DLU QHFHVVDU\ WR HQVXUH WKH VHOI�VXSSRUWLQJ USP RI WKH HQJLQH� 7KH VSHHG RI URWDWLRQ LV GH�
FUHDVHG SURSRUWLRQDOO\ DV WKH WHPSHUDWXUH LQFUHDVHV XQWLO WKH QRPLQDO YDOXH LV REWDLQHG IRU WKH HQJLQH DW
QRUPDO UXQQLQJ WHPSHUDWXUH�
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(QULFKPHQW FRQWURO GXULQJ DFFHOHUDWLRQ

)ROORZLQJ D UHTXHVW IRU DFFHOHUDWLRQ� LI WKH YDULDWLRQ LQ WKH VLJQDO IURP WKH DLU�IORZ PHWHU H[FHHGV D
SUH�VHW LQFUHDVH� WKH FRQWURO XQLW XSGDWHV LQMHFWLRQ WR WKH QHZ VLWXDWLRQ DQG DOVR LQFUHDVHV LW IXUWKHU� VR
WKDW WKH UHTXHVWHG USP LV UHDFKHG PRUH TXLFNO\�

$V WKH VHW USP YDOXH GUDZV QHDUHU� WKH LQMHFWLRQ LQFUHDVH LV SURJUHVVLYHO\ HOLPLQDWHG�

127( �7KH UHTXHVW IRU DFFHOHUDWLRQ LV DOVR PHDVXUHG E\ WKH SRWHQWLRPHWHU ORFDWHG RQ WKH WKURWWOH YDOYH�
WKLV PDNHV LW SRVVLEOH WR HQVXUH RSWLPDO UXQQLQJ LQ WKH HYHQW RI D PDOIXQFWLRQ DIIHFWLQJ WKH DLU�
IORZ PHWHU XQWLO D 6HUYLFH &HQWUH FDQ EH UHDFKHG�

���

)XHO FXW�RII GXULQJ GHFHOHUDWLRQ

)XHO FXW�RII GXULQJ GHFHOHUDWLRQ LV RI WKH DGDSWHG W\SH�

:KHQ WKH WKURWWOH YDOYH LV UHFRJQLVHG DV EHLQJ FORVHG DQG WKH USP H[FHHGV D VHW OHYHO� IXHO LQMHFWLRQ LV
GHDFWLYDWHG �IRU HQJLQH VSHHGV EHORZ WKLV WKUHVKROG WKH FXW�RII IXQFWLRQ LV QRW RSHUDWLYH��

:KHQ WKHUH LV QR IXHO VXSSO\� WKH USP ZLOO EHJLQ WR IDOO PRUH RU OHVV UDSLGO\ RQ WKH EDVLV RI WKH YHKLFOH
VSHHG FRQGLWLRQV�

%HIRUH UHDFKLQJ WKH LGOH VWDWH� WKH G\QDPLFV RI WKH HQJLQH USP GURS LV YHULILHG�

,I WKLV LV DERYH D FHUWDLQ YDOXH� IXHO GHOLYHU\ LV SDUWLDOO\ UH�DFWLYDWHG RQ WKH EDVLV RI D ORJLF ZKLFK LQFOXGHV
kVRIW DFFRPSDQ\LQJl RI WKH HQJLQH WR LGOH USP�

2QFH WKLV VWDWH KDV EHHQ UHDFKHG� WKH QRUPDO LGOH IXQFWLRQ DQG FXW�RII GXULQJ GHFHOHUDWLRQ ZLOO RQO\ EH
UHDFWLYDWHG ZKHQ WKH IXHO FXW�RII WKUHVKROG KDV EHHQ H[FHHGHG WR SUHYHQW MHUNLQJ RI WKH HQJLQH�

7KH LQVHUWLRQ WKUHVKROGV IRU IXHO VXSSO\ DQG IXHO FXW�RII YDU\ RQ WKH EDVLV RI HQJLQH WHPSHUDWXUH�

$QRWKHU IXHO FXW�RII ORJLF KDV EHHQ GHYHORSHG LQ WKH FRQWURO XQLW ZKLFK RFFXUV GXULQJ SDUWLDO GHFHOHU�
DWLRQ WKDW LV ZKHQ D ORZHU HQJLQH ORDGLQJ LV UHTXLUHG�

7KLV IXQFWLRQ LV RQO\ DFWLYH LI WKH QHZ VWDWH ODVWV IRU D SUH�VHW WLPH DQGDIWHU DGDSWLQJ WKH LJQLWLRQ DGYDQFH
DQJOH WR WKH QHZ VLWXDWLRQ�

���

(QJLQH LGOH FRQWURO DQG PDQDJHPHQW

,GOH VSHHG DGMXVWPHQW LV SLORWHG XQGHU DOO RSHUDWLQJ FRQGLWLRQV E\ WKH FRQVWDQW LGOH VSHHG DFWXDWRU
ZKLFK DFWV RQ WKH WKURWWOH E\�SDVV�

,Q DGGLWLRQ WR WKH LGOH USP FRQWURO LW DOVR DFWV DV DQ DGGLWLRQDO DLU ER[ DQG DV D UHJXODWRU IRU WKH HQJDJH�
PHQW RI YDULRXV GHYLFHV �L�H� DLU FRQGLWLRQHU FRPSUHVVRU�� ZKHQ WKH WKURWWOH LV FORVHG WKH DFWXDWRU DGMXVWV
WKH JDS RI WKH E\�SDVV FRPSHQVDWLQJ IRU WKH SRZHU UHTXHVWHG E\ WKH GHYLFHV LQ RUGHU WR HQVXUH DQ LGOH
VSHHG ZKLFK LV D FRQVWDQW DV SRVVLEOH DURXQG WKH VHW YDOXH�

7KH DFWXDWRU XVHG LQ WKLV YHUVLRQ JXDUDQWHHV D TXLFN UHJXODWLRQ UHVSRQVH DV WKH RSHQLQJ DQG FORVLQJ RI
WKH E\�SDVV DUH ERWK FRQWUROOHG E\ PDJQHWLF ZLQGLQJV�

,GOH VSHHG FRUUHFWLRQ EHVLGHV WR WKH FRQVWDQW LGOH VSHHG DFWXDWRU LV DOVR FDUULHG RXW E\ WKH LJQLWLRQ DQJOH
DGMXVWPHQW �DGYDQFH� DV WKLV KDV D IDVWHU UHVSRQVH WLPH�

127( � 7KH VHOI�DGDSWDWLRQ IXQFWLRQ PDNHV LW SRVVLEOH WR HOLPLQDWH DQ\ UHJXODWLRQ RI WKH LGOH VSHHG
ZKHQ WKH SRVLWLRQ RI WKH WKURWWOH LV UHFRJQLVHG E\ WKH WKURWWOH ERG\ VHQVRU DV EHLQJ LQ WKH FORVHG
SRVLWLRQ WKXV FRUUHFWLQJ IRU DQ\ ZHDU RFFXUULQJ RQ WKH FORVHG SRVLWLRQ RI WKH WKURWWOH�
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0D[LPXP USP OLPLWDWLRQ �RYHU�UHYYLQJ SURWHFWLRQ �

:KHQ WKH HOHFWURQLF FRQWURO XQLW UHFRJQLVHV WKDW WKH VHW HQJLQH USP OLPLW YDOXH KDV EHHQ H[FHHGHG LW
LQWHUUXSWV WKH SLORWLQJ RI WKH HOHFWURLQMHFWRUV� WKXV SUHYHQWLQJ WKH RYHUORDGLQJ RI WKH HQJLQH DQG SURWHFW�
LQJ LW IURP RYHU�UHYYLQJ�

:KHQ WKH USP UHWXUQV WR D QRQ�FULWLFDO YDOXH� IXHO LQMHFWLRQ LV UHVWRUHG�

����

&RPEXVWLRQ FRQWURO�ODPEGD VHQVRU

7KH ODPEGD VHQVRU LV LQ FRQWDFW ZLWK WKH H[KDXVW JDV DQG LQIRUPV WKH FRQWURO XQLW DV WR WKH FRQGLWLRQV RI
FRPEXVWLRQ RI WKH $,5�)8(/ PL[WXUH �OHDQ DQG ULFK PL[WXUHV� E\ UHDGLQJ WKH FRQFHQWUDWLRQ RI R[\JHQ
SUHVHQW LQ WKH JDV LWVHOI�

7KH RSWLPDO PL[WXUH LV REWDLQHG ZLWK WKH FRHIILFLHQW ²  � �RSWLPXP VWRLFKLRPHWULF PL[WXUH��

7KH HOHFWULF VLJQDO ZKLFK WKH VHQVRU VHQGV WR WKH FRQWURO XQLW XQGHUJRHV D UDSLG YDULDWLRQ ZKHQ WKH FRP�
SRVLWLRQ RI WKH PL[WXUH GHSDUWV IURP WKH YDOXH ²  ��

:KHQ WKHPL[WXUH LV OHDQ � ²�� � WKH FRQWURO XQLW LQFUHDVHV WKH TXDQWLW\ RI IXHO LQMHFWHG� ZKHQ WKHPL[WXUH
LV ULFK � ² � � LW GHFUHDVHV LW� DQG LQ WKLV ZD\� WKH HQJLQH UXQV DV FORVH DV SRVVLEOH WR WKH LGHDO ODPEGD
YDOXH�

7KH VLJQDO IURP WKH ODPEGD VHQVRU LV SURFHVVHG LQVLGH WKH FRQWURO XQLW E\ D VSHFLDO LQWHJUDWRU ZKLFK
SUHYHQWV VXGGHQ YDULDWLRQV RI WKH LQMHFWLRQ WLPH WR FRUUHFW WKH WKH PL[WXUH UDWLR�

7KH VHQVRU LV KHDWHG E\ DQ HOHFWULFDO UHVLVWDQFH VR WKDW WKH RSHUDWLQJ WHPSHUDWXUH FDQ EH UHDFKHG UDSLG�
O\ �DSSUR[LPDWHO\ ��� �&� PRUHRYHU PDNLQJ LW SRVVLEOH� WR FRPSO\ ZLWK WKH UHJXODWLRQV UHJDUGLQJ SROOXW�
LQJ HPLVVLRQV�

����

)XHO YDSRXU UHFRYHU\

7KH �SROOXWLQJ� IXHO YDSRXUV DUH FROOHFWHG LQ D YDSRXU�OLTXLG VHSDUDWRU �FDQLVWHU� ZKHUH WKH\ DUH FRQ�
GHQVHG DQG UHWXUQ LQ WKH IRUP RI D OLTXLG WR WKH IXHO WDQN WKURXJK WKH DSSURSULDWH KRVHV�

7KH UHPDLQLQJ YDSRXUV OHDYLQJ WKH VHSDUDWRU DUH VHQW WR WKH HQJLQH ZKHUH WKH\ DUH EXUQW� WKLV WDNHV
SODFH E\ WKH LQWHUYHQWLRQ RI D VROHQRLG YDOYH ZKLFK LV FRQWUROOHG E\ WKH FRQWURO XQLW RQO\ ZKHQ WKH HQJLQH
LV XQGHU ORDG FRQGLWLRQVZKLFK SHUPLW FRUUHFW FRPEXVWLRQZLWKRXW GLVWXUELQJ WKH RSHUDWLRQ RI WKH HQJLQH�
WKH FRQWURO XQLW LQ IDFW� FRPSHQVDWHV IRU WKLV H[WUD TXDQWLW\ RI IXHO E\ UHGXFLQJ GHOLYHU\ WR WKH LQMHFWRUV�

����

.QRFNLQJ FRQWURO

7KLV IXQFWLRQ GHWHFWV WKH SUHVHQFH RI WKH NQRFNLQJ SKHQRPHQRQ �SLQJLQJ� E\ SURFHVVLQJ WKH VLJQDO
FRPLQJ IURP WKH UHODWLYH VHQVRUV�

7KH FRQWURO XQLW FRQWLQXDOO\ FRPSDUHV WKH VLJQDOV FRPLQJ IURP WKH VHQVRUV WR D VHW YDOXH� ZKLFK LV LQ WXUQ�
FRQWLQXDOO\ XSGDWHG WR WDNH LQWR DFFRXQW WKH EDVLF QRLVH DQG WKH DJHLQJ RI WKH HQJLQH�

7KH FRQWURO XQLW LV WKXV DEOH WR GHWHFW WKH SUHVHQFH RI WKH NQRFNLQJ SKHQRPHQRQ �RU NQRFNLQJ VWDUW� DQG
WDNH VWHSV WR UHGXFH WKH LJQLWLRQ DGYDQFH XQWLO WKH SKHQRPHQRQ GLVDSSHDUV� )ROORZLQJ WKLV� WKH DGYDQFH
LV JUDGXDOO\ UHVWRUHG XS WR WKH EDVLF YDOXH�

'XULQJ DFFHOHUDWLRQ D KLJKHU WKUHVKROG LV XVHG WR WDNH WKH LQFUHDVH LQ HQJLQH QRLVH LQWR DFFRXQW XQGHU
WKLV FRQGLWLRQ�

7KH NQRFNLQJ FRQWURO VWUDWHJ\ LV DOVR HTXLSSHG ZLWK D VHOI�DGDSWDWLRQ IXQFWLRQ ZKLFK PHPRULVHV DQ\
UHGXFWLRQ LQ WKH DGYDQFH WKDW PLJKW RFFXU UHSHDWHGO\� LQ RUGHU WR DGHTXDWHO\ PDS WKH YDULRXV FRQGLWLRQV
XQGHU ZKLFK WKH HQJLQH LV UXQQLQJ�
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5DGLDWRU FRROLQJ HOHFWULF IDQ FRQWURO �ZKHUH SUHVHQW�

7KH VSHHG RI WKH HOHFWULF IDQ PD\ EH VHW DW WZR OHYHOV�
�/RZ VSHHG OHYHO�
�+LJK VSHHG OHYHO�

'HSHQGLQJ RQ WKH WHPSHUDWXUH RI WKH HQJLQH FRRODQW� WKH FRQWURO XQLW DFWLYDWHV DQG GHDFWLYDWHV WKH ORZ
VSHHG DQG KLJK VSHHG RI WKH UDGLDWRU FRROLQJ HOHFWULF IDQ ZLWK K\VWHUHVLV�

$ IXUWKHU FRQWURO �WULQDU\ VLJQDO� LV DOVR XVHG� ZKLFK DFWLYDWHV WKH HOHFWULF IDQ DW WKH KLJKHU VSHHGZKHQ WKH
DLU FRQGLWLRQLQJ V\VWHP LV VZLWFKHG RQ�

����

&RQQHFWLRQ WR WKH DLU FRQGLWLRQLQJ V\VWHP

:KHQ WKH DLU FRQGLWLRQHU LV VZLWFKHG RQ WKH FRPSUHVVRU DEVRUEV SRZHU IURP WKH HQJLQH� ZKLFK DW LGOH
KDV D WHQGHQF\ WR FXW�RXW�

7R DYRLG WKLV SUREOHP� WKH FRQWURO XQLW DGDSWV WKH DLU IORZ WR WKH QHZSRZHU UHTXHVW FRQWUROOLQJ WKH UHODWLYH
DFWXDWRU �WKH DGDSWDWLRQ LV DOVR PDGH GXULQJ XVH WR PDLQWDLQ RSWLPDO GULYHDELOLW\��

$QRWKHU IXQFWLRQ RI WKH V\VWHP LV WR WHPSRUDUO\ LQWHUUXSW WKH SRZHU VXSSO\ WR WKH FRPSUHVVRU ZKHQ KLJK
HQJLQH SRZHU LV UHTXHVWHG �KLJK DFFHOHUDWLRQ��

����

&RQQHFWLRQ WR WKH DXWRPDWLF WUDQVPLVVLRQ V\VWHP

7KH FRQWURO XQLW UHJXODWHV WKH HQJLQH LGOH VSHHG RQ WKH EDVLV RI WKH ORDG ZKLFK RYHUWDNHV ZKHQ WKH JHDU
OHYHU LV PRYHG WR VHOHFW D JHDU�

,Q WKH YHUVLRQV ZLWK DXWRPDWLF WUDQVPLVVLRQ WKH WKURWWOH YDOYH SRVLWLRQ VHQVRU FRQVLVWV RI WZR SRWHQWLR�
PHWHUV HDFK RQH ZLWK LWV RZQ FRQQHFWRU�

����

6\VWHP VHOI�DGDSWDWLRQ

7KH FRQWURO XQLW LV HTXLSSHG ZLWK D VHOI�DGDSWDWLRQ IXQFWLRQ ZKLFK UHFRJQLVHV WKH FKDQJHV ZKLFK RFFXU
LQ WKH HQJLQH GXH WR VHWWOLQJ RYHU D SHULRG RI WLPH DQG DJHLQJ ERWK RI WKH FRPSRQHQWV DQG RI WKH HQJLQH
LWVHOI�

7KHVH FKDQJHV DUH PHPRULVHG XQGHU WKH IRUP RI PRGLILFDWLRQV WR WKH EDVLF PDSSLQJ DQG KDYH WKH
SXUSRVH WR DGDSW WKH RSHUDWLRQ RI WKH V\VWHP WR WKH SURJUHVVLYH DOWHUDWLRQV RI WKH HQJLQH DQG RI WKH FRP�
SRQHQWV LQ UHODWLRQ WR WKH FKDUDFWHULVWLFV ZKHQ QHZ�

7KLV DGDSWDWLRQ IXQFWLRQ DOVRPDNHV LW SRVVLEOH WR FRPSHQVDWH IRU WKH LQHYLWDEOH GLYHUVLW\ �GXH WR SURGXF�
WLRQ WROHUDQFHV� RI DQ\ UHSODFHG FRPSRQHQWV�

7KLV PDNHV LW SRVVLEOH WR REWDLQ WKH PD[LPXP UHVXOWV IRU DOO YHKLFOHV ZLWKRXW UHTXLULQJ SDUWLFXODU UHJXOD�
WLRQ DQG FRQWURO LQWHUYHQWLRQV�

7KH VHOI�DGDSWDWLRQ SDUDPHWHUV DUH ORVW LI WKH FRQWURO XQLW LV GLVFRQQHFWHG�

127( � 7KH DERYH GHVFULSWLRQ VKRZV KRZ LPSRUWDQW LV WR SD\ FORVH DWWHQWLRQ ZKHQ FRQWURO XQLWV DUH
H[FKDQJHG EHWZHHQ YHKLFOHV� DV WKLV SURFHGXUH VKRXOG EH DYRLGHG�
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&RQQHFWLRQ WR WKH (/(&7521,& .(< FRQWURO XQLW � ,PPRELOLVHU �

7KH HQJLQH FRQWURO XQLWV PXVW EH FRQQHFWHG WR DQ (OHFWURQLF .H\ FRQWURO XQLW

7KH IXQFWLRQ RI WKH HOHFWURQLF NH\ V\VWHP LV WR SUHYHQW WKH HQJLQH IURP EHLQJ VWDUWHG XQOHVV RQH RI WKH
NH\V �ILWWHG ZLWK D 7UDQVSRQGHU� PHPRULVHG E\ WKH HOHFWURQLF NH\ FRQWURO XQLW ZKHQ WKH YHKLFOH LV FXVWR�
PLVHG LV XVHG�

$V VRRQ DV WKH LJQLWLRQ NH\ KDV EHHQ WXUQHG WR WKH 0$5 SRVLWLRQ� DQ H[FKDQJH RI LQIRUPDWLRQ LV PDGH
EHWZHHQ WKH HQJLQH FRQWURO XQLW DQG WKH HOHFWURQLF NH\ FRQWURO XQLW� LI WKH SURFHGXUH KDV D SRVLWLYH RXW�
FRPH WKH HQJLQH FRQWURO XQLW DOORZV WKH HQJLQH WR EH VWDUWHG� LI QRW SUHYHQWV LW�

7KH FRPPXQLFDWLRQ RFFXUV E\ D GHGLFDWHG EL�GLUHFWLRQDO GLDJQRVLV VHULDO OLQH ZKLFK FRQQHFWV WKH WZR
FRQWURO XQLWV�

����

6HOI�GLDJQRVLV

7KH GLDJQRVLV RI WKH LQSXWV�RXWSXWV DQG RI WKH HOHFWURQLF XQLW FDQ EH PDGH E\ F\FOLFDOO\ YHULI\LQJ WKH
FKDUDFWHULVWLF VLJQDOV DQG� LQ WKH FDVH RI PDOIXQFWLRQV� PHPRULVLQJ WKH UHODWLYH FRGHV �SDVVLYH VHOI�
GLDJQRVLV� LQ WKH ((3520�

7KH VLQJOH DFWXDWRUV FDQ EH DFWLYDWHG E\ WKH GLDJQRVLV LQVWUXPHQW WR FKHFN WKHLU HIILFLHQF\�

$Q\ DQRPDORXV RSHUDWLRQ RI D VHQVRU�DFWXDWRU LV VLJQDOOHG WR WKH XVHU YLD WKH LOOXPLQDWLRQ RI D PDOIXQF�
WLRQ ZDUQLQJ OLJKW DV VRRQ DV WKLV LV YDOLGDWHG E\ WKH FRQWURO XQLW �GHSHQGLQJ RQ WKH W\SH RI DQRPDO\�� WKH
ZDUQLQJ OLJKW ZLOO JR RXW ZKHQ WKH UHODWLYH UHSDLUV KDYH EHHQPDGH� RU LI WKH IDLOXUH LV QRW RI WKH SHUPDQHQW
W\SH�

7KH ((3520 PHPRU\ LV WRWDOO\ HUDVHG E\ WKH GLDJQRVLV LQVWUXPHQW�

:KHQ D IDLOXUH LV SUHVHQW� WKH FRQWURO XQLW PDQDJHV WKH DOWHUQDWLYH IXQFWLRQV LQ RUGHU WR PDLQWDLQ WKH HQ�
JLQH RSHUDWLLQJ LI SRVVLEOH DQG WR DOORZ WKH YHKLFOH WR EH GULYHQ WR D VHUYLFH VWDWLRQ � UHFRYHU\ ��

�

)81&7,21$/ &+(&.6 $1' ,'(17,),&$7,21 2) )$8/7< &20321(176

���

:LWK WKH WHVWLQJ SURFHGXUH JLYHQ EHORZ WKH FRUUHFWQHVV RI WKH HOHFWULFDO�SQHXPDWLF FRQQHFWLRQV DQG WKH
SUHVHQFH RI DQ\ V\VWHP PDOIXQFWLRQV FDQ EH FKHFNHG�

$ WRWDO FKHFN LV RQO\ FDUULHG RXW ZKHQ WKH HQJLQH LV UXQQLQJ DW LGOH DV VSHFLILHG LQ 3URGXFWLRQ 6WDQGDUG
��������

���

(QJLQH WHVWLQJ�GLDJQRVLV SURFHGXUH �WR EH IXOO\ FRPSOHWHG�

7KLV RSHUDWLRQPXVW EH FDUULHG RXW ZLWK WKH DLG RI WKH RQ�OLQH WHVWLQJ HTXLSPHQW IRU WKH HOHFWURQLF FRQWURO
XQLWV RI WKH ),$7[[[�� 0������ \\\\ � GHVLJQ� RU ZLWK WKH DLG RI WKH ),$7�/$1&,$ 7HVWHU ZKHUH WKH DERYH
WHVWLQJ HTXLSPHQW GRHV QRW H[LVW RU KDV QRW \HW EHHQ VXLWDEO\ PRGLILHG�

�����

,I WKH WHVWLQJ HTXLSPHQW KDV D ),$7 -)7� KDUGZDUH LQWHUIDFH ERDUG� WKH DSSOLFDWLRQ SURJUDPV DV SHU
V\VWHP GLDJQRVWLF IHDWXUHV LQ WKH $QQH[ � FDQ EH UHTXHVWHG IURP 'HSW�

'�7��)�9��6�,�(�(��6SHULPHQWD]LRQH�$XWRGLDJQRVL H 6LPXOD]LRQH�

,I WKLV HTXLSPHQW KDV QRW WKH DIRUHVDLG ERDUG� WKH '�7� FRXOG VXSSO\ RQO\ WKH DSSOLFDWLRQ SURJUDP IRU WKH
)�/�7�
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6LJQDOOLQJ RI �
�SODXVLELOLW\ HUURU RQ WKH FRQWURO XQLW GXH WR IDLOXUH
UHDGLQJ�ZULWLQJ LQWHUQDO 5$0 PHPRU\ RU HUURQHRXV
FKHFNVXP RI WKH
520�(3520 PHPRU\ ��
$V UHFRYHU\ IXQFWLRQ� QRUPDO RSHUDWLRQ LV PDLQWDLQHG DV
IDU DV SRVVLEOH�

9HULILFDWLRQ RI �
�GLDJQRVLV FRQQHFWLRQ WR FRQWURO XQLW
�FRUUHFW ,62 UHDGLQJ
�LGHQWLILFDWLRQ FRGH UHDGLQJ
9LVXDOLVDWLRQ RI �
�DGYDQFH DQJOH
� WUDQVIHU IXQFWLRQ � �� � '$780 [ ���� >�@

$FWLYDWLRQ �
�$LU FRQGLWLRQHU
XSRQ FRPPDQG VHQW E\ 7HVWLQJ ,QVWUXPHQW ZLWK
SLORWLQJ IUHTXHQF\ RI ��� +]

4

4

4

4

4

4

4

4

4

4

4

4

4

4

&RPPXQLFDWLRQ SURWRFRO ZLWK )/7 �
7KLV LV WKH VWDQGDUG %26&+ FRPPXQLFDWLRQ SURWRFRO DO�
UHDG\ XVHG RQ WKH 027521,& FRQWURO XQLWV�
7KH LQLWLDOLVDWLRQ RI WKH GLDJQRVWLF GLDORJXH RFFXUV E\ WKH
WUDQVPLVVLRQ RI WKH DGGUHVV ��K DW � EDXG RQ OLQH .� IURP
WKH WHVWHU WRZDUGV WKH FRQWURO XQLW�
7KLV SURFHGXUH PXVW RFFXU XQGHU NH\�RQ FRQGLWLRQV RU ZLWK
WKH HQJLQH UXQQLQJ ZLWK D VSHHG RI ���� 530�
7KH RSHUDWLRQV ZKLFK FDQ EH FDUULHG RXW ZLWK D GLDJQRVLV
LQVWUXPHQW DUH WKRVH LQFOXGHG LQ WKH SURWRFRO L�H� 5$0 FHOO
UHDGLQJ� HUURU PHPRU\ UHDGLQJ� HUURU PHPRU\ GHOHWLRQ� DF�
WLYH GLDJQRVLV RQ DFWXDWRUV�
)DLOXUH GHWHFWLRQ �
7KLV LV FDUULHG RXW GXULQJ H[HFXWLRQ RI WKH EDVLF IXQFWLRQ ZLWK
ZKLFK WKH VHQVRU�DFWXDWRU LV PDQDJHG�
0HPRULVDWLRQ RI WKH HUURU DQG VWUXFWXUH RI WKH HUURU
PHPRU\ �
7KH HUURUV DUH PHPRULVHG LQ WKH FRQWURO XQLW LQ WKH RUGHU LQ
ZKLFK WKH\ RFFXU� LQ ((3520� )RU HDFK RI WKHP DUH PHPR�
ULVHG WKH ORFDWLRQ DQG WKH W\SH RI HUURU� � HQYLURQPHQWDO
FRQGLWLRQV �VSHFLILF IRU HDFK W\SH RI IDLOXUH� PHDVXUHG DW WKH
PRPHQW WKH IDXOW ZDV GHWHFWHG DQG D IUHTXHQF\ FRXQWHU�
&ODVVLILFDWLRQ RI WKH GHIHFW �
,I D GHIHFW LV UHFRJQLVHG IRU WKH ILUVW WLPH DQG WKH HUURU FRQGL�
WLRQ SHUVLVWV IRU D WLPH RI W� ���V� WKH GHIHFW LV PHPRULVHG
DV lSHUPDQHQWl� ,I WKLV GHIHFW WKHQ GLVDSSHDUV� LW LV PHPR�
ULVHG DV lLQWHUPLWWHQWl DQG lQRW SUHVHQWl� ,I LW WKHQ UHDSSHDUV�
LW UHPDLQV PHPRULVHG DV lLQWHUPLWWHQWl EXW EHFRPHV lSUHV�
HQWl�
7KH FODVVLILFDWLRQ RI D IDLOXUH DV lSHUPDQHQWl DFWLYDWHV WKH
UHFRYHU\ IXQFWLRQ� ZKHQ WKH IDLOXUH GLVDSSHDUV QRUPDO UHDG�
LQJ RU DFWXDWLRQ LV UHVWRUHG�

.(<� 32  32:(5 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 5811,1*
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6RPH W\SHV RI IDLOXUH DUH FODVVLILHG DV lLPSRUWDQWl L�H� LPSRUWDQW LQ DF�
FRUGDQFH ZLWK WKH &$5% DQWL�SROOXWLRQ VWDQGDUGV� 7KH SUHVHQFH RI WKHVH
IDLOXUHV LV VLJQDOOHG WR WKH XVHU YLD WKH PDOIXQFWLRQ ZDUQLQJ OLJKW�
)UHTXHQF\ FRXQWHU �
$Q HUURU FRXQWHU LV DVVLJQHG WR HDFK HUURU� ZKLFK LV XVHG WR GHWHUPLQH WKH
PRPHQW LQ ZKLFK D IDLOXUH WKDW LV QR ORQJHU SUHVHQW LV PHPRULVHG�
:KHQ WKH IDLOXUH LV ILUVW PHPRULVHG� WKH FRXQWHU LV VHW WR ��� ,I WKH IDLOXUH
GLVDSSHDUV� WKH FRXQWHU UHPDLQV DW WKH DFWXDO YDOXH� ,I LW RFFXUV DJDLQ� LW LV
LQFUHDVHG E\ � �XS WR D PD[LPXP RI ����
7KH FRXQWHU LV GHFUHDVHG HDFK WLPH D VWDUW�XS RFFXUV ZLWKRXW WKH IDLOXUH
UHDSSHDUV DJDLQ� ,I WKH FRXQWHU UHDFKHV ]HUR WKH IDLOXUH LV DXWRPDWLFDOO\
GHOHWHG IURP WKH PHPRU\�
,I� DIWHU WKH FRXQWHU KDV GHFUHDVHG� WKH IDLOXUH UHDSSHDUV� WKH FRXQWHU LV
UHWXUQHG WR �� � LI LW ZDV DOUHDG\ JUHDWHU WKDQ ��� LW UHPDLQV XQFKDQJHG��
0DOIXQFWLRQ ZDUQLQJ OLJKW �
7KH PDOIXQFWLRQ ZDUQLQJ OLJKW FRPHV RQ ZKHQ WKHUH LV D GHIHFW VWRUHG DV
lSUHVHQWl DQG kLPSRUWDQWl�
7KH GHOD\ WLPH EHWZHHQ GHWHFWLRQ RI WKH IDLOXUH DQG LOOXPLQDWLRQ RI WKH
ZDUQLQJ OLJKW LV ��� VHFRQG� WKH GHOD\ WLPH EHWZHHQ WKH IDLOXUH GLVDS�
SHDULQJ DQG WKH ZDUQLQJ OLJKW JRLQJ RXW LV � VHFRQGV�
7KH ZDUQLQJ OLJKW FRPHV RQ DW HDFK lNH\�RQl� ,I WKHUH DUH QR lLPSRUWDQWl
IDLOXUHV DOUHDG\ SUHVHQW� WKH ZDUQLQJ OLJKW JRHV RXW � VHFRQGV DIWHU WKH
lNH\�RQl�
'HOHWLRQ RI WKH HUURU �
:KHQ WKH IUHTXHQF\ FRXQWHU UHDFKHV �� WKH IDLOXUH LV GHOHWHG DORQJ ZLWK
WKH SDUDPHWHUV DVVRFLDWHG ZLWK LW�
7KH LPPHGLDWH GHOHWLRQ RI WKH HQWLUH HUURU PHPRU\ RFFXUV LQ WKH IROORZLQJ
FDVHV�
�YLD D kGHOHWH HUURU PHPRU\l FRPPDQG VHQG E\ WKH WHVWHU�

.(<� 32  32:(5 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 5811,1*
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/$0%'$
6(1625

�]LUFRQLXP VHQ�
VRU�

9LVXDOLVDWLRQ RI �
�)5 ODPEGD LQWHJUDWRU YDOXH
�PXOWLSOLFDWLRQ FRUUHFWLRQ VHOI�DGDSWLQJ IDFWRU )5$
�DGGLWLRQ FRUUHFWLRQ VHOI�DGDSWLQJ IDFWRU '79
�DGGLWLRQ FRUUHFWLRQ VHOI�DGDSWLQJ IDFWRU 75$
�ODPEGD DGMXVWPHQW VWDWH
�VHQVRU YROWDJH RQ $'& FKDQQHO
� WUDQVIHU IXQFWLRQ � '$780 [ ����� >9@

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR EDWWHU\ 9 RQ WKH VHQVRU
�RSHQ FLUFXLW RQ WKH VHQVRU
�VKRUW FLUFXLW WR *1' RQ WKH VHQVRU
�DWWDLQPHQW RI OLPLW YDOXHV IRU ODPEGD LQWHJUDWRU
�H[FHHGLQJ RI OLPLW YDOXHV RI VHOI�DGDSWDWLRQ SDUDPHWHUV
'79� )5$ DQG 75$

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

7KH VHQVRU LV lWKHRUHWLFDOO\ UHDG\l WR RSHUDWH LI WKH IROORZLQJ FRQGL�
WLRQV RFFXU VLPXOWDQHRXVO\�

�HQJLQH 7����� y& IRU DW OHDVW ��� V�
�HQJLQH ORDGLQJ���� PV�
�HQJLQH ORDGLQJ !��� PV RQO\ IRU $OID 5RPHR ���76 HQJLQHV�
�WKH IROORZLQJ FRQGLWLRQV RFFXU IRU DW OHDVW � V�
�WKHUH LV QR HUURU RQ WKH DLU IORZ PHWHU�
'HWHFWLRQ DQG UHFRYHU\ FRQGLWLRQV IRU HDFK W\SH RI IDLOXUH�
�VKRUW FLUFXLW EDWWHU\ 9 � VHQVRU YROWDJH������ 9 IRU PRUH WKDQ ���� V�
�UHFRYHU\ � RSHQ ORRS�
�RSHQ FLUFXLW � VHQVRU YROWDJH EHWZHHQ ����� 9 DQG ����� 9 IRU PRUH
WKDQ ���� V DQG VHQVRU WKHRUHWLFDOO\ UHDG\�

�UHFRYHU\ � RSHQ ORRS�
�SUREDEOH VKRUW FLUFXLW WR *1' �IDLOXUH QRW UHFRJQLVHG E\ )/7� � VHQVRU
YROWDJH ������ 9 IRU PRUH WKDQ ���� V �

�UHFRYHU\ � EORFN RI VHOI�DGDSWDWLRQ RI WKH PL[WXUH UDWLR� FDQLVWHU FRQWURO
DV LQ RSHQ ORRS� PD[� )5 ����

�VKRUW FLUFXLW WR *1' � VHQVRU YROWDJH ������ 9 DQG VLPXOWDQHRXVO\
VHQVRU LQWHJUDWRU )5  ��� IRU PRUH WKDQ � V�

�UHFRYHU\ � RSHQ ORRS� PD[� )5  �����
�ODPEGD LQWHJUDWRU � )5 � �
�)5� ���� IRU DW OHDVW �� V�
�)5 ���� IRU DW OHDVW �� V�
�UHFRYHU\ � )5 EORFNHG DW OLPLW YDOXH UHDFKHG�
�VHOI�DGDSWDWLRQ SDUDPHWHUV �
�'79� )5$� 75$ RXW RI XSSHU OLPLW
�'79� )5$� 75$ RXW RI ORZHU OLPLW
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ IRU ODPEGD VHQVRU DQG VHQVRU LQWHJUDWRU�
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH IRU WKH VHOI�DGDSWDWLRQ SDUDPHWHUV�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))

.(<� 32  32:(5 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 5811,1*
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�+RWZLUHVHQ�
VRU�

9LVXDOLVDWLRQ RI �
�LQWDNH DLU IORZ
�WUDQVIHU IXQFWLRQ � ��� P��K IRU IORZ UDWHV XS WR
�� P��K�

�WUDQVIHU IXQFWLRQ � ������ P��K IRU IORZ UDWHV
� �� P��K�

�YROWDJH YDOXH YLD DQ $'& FKDQQHO�
�WUDQVIHU IXQFWLRQ � '$780 [ ����� >9@�

�DGDSWDWLRQ RI DLU DW LGOH
�WUDQVIHU IXQFWLRQ � '$780 [ ��� P��K
ZLWK ��K  � P��K�

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9
�VKRUW FLUFXLW WR *1' RU RSHQ FLUFXLW

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VKRUW FLUFXLW WR *1' RU RSHQ FLUFXLW� LI� ZLWK HQJLQH UXQQLQJ DQG QRW
GXULQJ VWDUWLQJ� WKH DLU IORZ PHDVXUHG LV � NJ�K�

�VKRUW FLUFXLW %DWWHU\ 9� LI� ZLWK HQJLQH UXQQLQJ DQG QRW GXULQJ VWDUWLQJ�
WKH DLU IORZ PHDVXUHG LV JUHDWHU WKDQ WKH
USP ����� >J@ � ��

(QYLURQPHQWDO SDUDPHWHUV � HQJLQH USP DQG UHODWLYH WKURWWOH DQJOH
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�:LWK QR VLPXOWDQHRXV HUURU RQ WKURWWOH SRWHQWLRPHWHU �
�DW LGOH� HQJLQH ORDGLQJ LV FDOFXODWHG RQ WKH EDVLV RI USP�
�RXW RI LGOH DQG XQGHU IXOO ORDG FRQGLWLRQV� YDOXH LV DVVLJQHG WR WKH HQJLQH
ORDGLQJ� FDOLEUDWHG LQ DPDSSLQJ FRQILJXUDWLRQ DFFRUGLQJ WR WKH USP DQG
WKH WKURWWOH DQJOH�

�:KHQ D VLPXOWDQHRXV HUURU RQ WKH WKURWWOH SRWHQWLRPHWHU LV SUHVHQW �
�WKH HQJLQH ORDGLQJ DQG DGYDQFH YDOXHV DUH DVVLJQHG E\ D WDEOH EDVHG
RQ WKH USP�

$GGLWLRQDO VWHSV �
�6HOI�DGDSWDWLRQ RI WKH PL[WXUH UDWLR DQG LGOH EORFNHG DW SUHVHQW YDOXHV�
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3
2
&
.
(
5
9
5

127(6

(1*,1(
&22/$17

7(03(5$785(
6(1625

�17& VHQVRU�

9LVXDOLVDWLRQ RI �
�HQJLQH WHPSHUDWXUH YDOXH
�YDOXH IURP $'& FKDQQHO RI WKH HQJLQH WHPSHUDWXUH
6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR *1'�
�VKRUW FLUFXLW WR %DWWHU\ 9 RU RSHQ FLUFXLW
�VLJQDO QRW SODXVLEOH �GLIIHUHQW IURP WKDW HVWLPDWHG RQ WKH
EDVLV RI HQJLQH FRQGLWLRQV �

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VKRUW FLUFXLW WR *1' � (1*,1( 7�������&�
�VKRUW FLUFXLW WR %DWWHU\ 9 RU RSHQ FLUFXLW� LI (1*,1( 7 �����y&
DQG $,5 7�����&�

�YDOXH QRW SODXVLEOH � LI (1*,1( 7 HVWLPDWHG YDOXH�
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�LI DLU 7� �����& WKHQ HQJLQH 7 ���&
�LI DLU 7$ �����& WKHQ HQJLQH 7 DLU 7 IRU W � PLQV�
DQG HQJLQH 7  ���& IRU W�� PLQV�

�)DQ VHFRQG VSHHG FXWVLQ ��� V DIWHU IDLOXUH GHWHFWHG �IRU YHUVLRQ LQ
ZKLFK LW LV LPSOHPHQWHG��

$GGLWLRQDO VWHSV �
�6HOI�DGDSWDWLRQ RI WKH PL[WXUH UDWLR DQG LGOH EORFNHG DW SUHVHQW YDOXHV�

$,5
7(03(5$785(
6(1625

�17& VHQVRU�

9LVXDOLVDWLRQ RI �
�DLU WHPSHUDWXUH YDOXH
�YDOXH IURP $'& FKDQQHO RI WKH DLU WHPSHUDWXUH
6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR *1'�
�VKRUW FLUFXLW WR %DWWHU\ 9 RU RSHQ FLUFXLW

4 4 4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�V�F� EDWWHU\ 9 RU R�F�� LI DIWHU � PLQXWHV KDYH SDVVHG VLQFH VWDUWLQJ ZLWK
HQJLQH DW LGOH� DQ DLU 7 � ����& �UHDG RQ $'& FKDQQHO� IRU �� V LV
GHWHFWHG�

�V�F� *1' LI DLU 7 ! ����& �UHDG RQ $'& FKDQQHO�
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�DLU 7 ��� ���& DQG PL[WXUH UDWLR EORFNHG DW ODVW YDOXHV�
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3
D
J
H

&
K
D
Q
J
H

&$57$ 5,&,&/$7$ ���� ���� 5(&<&/(' 3$3(5

3
8
%
/,6
+
(
'
%
<
6
$
7,=

6
�S
�$
�1
2
5
0
$
=
,2
1
(

& 2 1 ) , ' ( 1 7 , $ /

7+,6 '2&80(17 0867 127 %( 5(352'8&(' 25 &,5&8/$7(' 72 7+( 7+,5' 3$57,(6
:,7+287 35,25 :5,77(1 &216(17 %< ),$7 $872 6�3�$� ,1 &$6( 2) ',6387(

7+( 21/< 9$/,' 5()(5(1&( ,6 7+( 25,*,1$/ ,7$/,$1 (',7,21

�
��
�
�
�
�

�
$
Q
Q
H
[
�

',$*126,6 7$%/( FRQWLQXHG

6<67(0
68%�*5283

$66,67$1&( 3(5)250$1&(2%7$,1('
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(1*,1( 7,0,1*
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6LJQDOOLQJ RI �
�V�F� WR *1'
�V�F� WR EDWWHU\ 9 RU RSHQ FLUFXLW

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�7KH WLPLQJ LQIRUPDWLRQ LV FRQWUROOHG DW HDFK UHYROXWLRQ RI WKH HQJLQH�
7KH WLPLQJ VLJQDO PXVW EH SUHVHQW HYHU\ � UHYROXWLRQV RI WKH HQJLQH�
,I WKH VHTXHQFH ���� ��� LV QRW FRUUHFW� L�H� LI WKH VLJQDO DSSHDUV IRU
WZR FRQVHFXWLYH UHYROXWLRQV RU LI LW LV DEVHQW IRU WZR FRQVHFXWLYH
UHYROXWLRQV� WKHQ� WKH HUURU LV GHWHFWHG� 7KLV GLDJQRVLV LV FDUULHG RXW
ZKHQ WKH YHKLFOH LV EHLQJ VWDUWHG� LI WKH DQRPDO\ RFFXUV ZKHQ WKH
YHKLFOH LV UXQQLQJ �DIWHU FUDQN� WKH IDLOXUH LV QRW GHWHFWHG DQG WR
UHFRJQLVH LW� WKH QH[W VWDUWLQJ SURFHGXUH PXVW EH ZDLWHG�

7+5277/(
$1*/(
6(1625

9LVXDOLVDWLRQ RI �
�DEVROXWH DQJOH�
� WUDQVIHU IXQFWLRQ � '$780 [ ������ >�@

�UHODWLYH DQJOH �DEVROXWH � PLQLPXP WKUHVKROG �
� WUDQVIHU IXQFWLRQ � '$780 [ ������ >�@

�LGOH SRVLWLRQ UHFRJQLVHG
�WUDQVIHU IXQFWLRQ � '$780 [ ������ >�@

�YROWDJH RQ SRWHQWLRPHWHU IURP $'& FKDQQHO
� WUDQVIHU IXQFWLRQ � '$780 [ ����� >9@

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9
�VKRUW FLUFXLW WR *1'

4 4 4

4

4

4

4

4

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VKRUW FLUFXLW WR %DWWHU\ 9 � LI WKH WKURWWOHBDQJOH� ��� �E\WH HUURU WRS
WKUHVKROG YDOXH�

�VKRUW FLUFXLW WR *1' � LI WKURWWOHBDQJOH � �E\WH HUURU ERWWRP WKUHVKROG
YDOXH �

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH ORDGLQJ� HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�EXWWHUIO\ DQJOH  ��y
�LGOH VWDWH � DLU IORZ ���� P��K�
�H[LW IURP LGOH VWDWH � DLU IORZ� ���� P��K�
�IXOO ORDG FRQGLWLRQV � HQJLQH ORDGLQJ� ��� PV DQG VLPXOWDQHRXVO\
VSHHG� ���� 530�

�H[LW IURP IXOO ORDG VWDWH � HQJLQH ORDGLQJ$ ��� PV RU VSHHG$ ����
530�

$GGLWLRQDO VWHSV �
�WKH GDVKSRW DQG LGOH LQWHJUDWRU VWUDWHJLHV DUH EORFNHG�
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$66,67$1&( 3(5)250$1&(2%7$,1('
&211(&7,1* 7+( 7(67,1* ,167580(17

72 7+( ',$*126,6 62&.(7�
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3
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&
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5
9
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127(6

35(6685(
6(1625

9LVXDOLVDWLRQ RI �
�DWPRVSKHULF SUHVVXUH
�WUDQVIHU IXQFWLRQ � '$780[� >PEDU@
6LJQDOOLQJ RI �
�V�F� WR EDWWHU\ 9
�V�F� WR *1'

4 4

4

4

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�V�F� WR EDWWHU\ 9� LI YDOXH LV ! ����� �E\WH HUURU WRS WKUHVKROG YDOXH�
�V�F� WR *1'� LI YDOXH LV � ���� �E\WH HUURU ERWWRP WKUHVKROG YDOXH�
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�3UHVVXUH YDOXH� ���� PEDU
$GGLWLRQDO VWHSV �
�1RQH�

(1*,1( 530
6(1625

�9DULDEOH UHOXF�
WDQFH VHQVRU�

9LVXDOLVDWLRQ RI �
�HQJLQH USP
� WUDQVIHU IXQFWLRQ � '$780[�� >530@

�HQJLQH USP
� WUDQVIHU IXQFWLRQ � '$780[�� >530@

6LJQDOOLQJ RI �
�VLJQDO QRW SODXVLEOH �)LDW &RXSý 7XUER RQO\�
�VLJQDO ODFNLQJ

4

4

4

4

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VLJQDO ODFNLQJ � LI LQMHFWLRQ KDV DOUHDG\ EHJXQ DQG WKH USP UHDG LV
 ������ QR FRUUHFW V\QFKURQLVDWLRQ GXULQJ FUDQNLQJ ZLOO EH UHFRJ�
QLVHG�

�VLJQDO QRW SODXVLEOH � LI FUDQNLQJ KDV DOUHDG\ EHHQ FDUULHG RXW ZLWK FRU�
UHFW V\QFKURQLVDWLRQ DQG WKH USP LV JUHDWHU WKDQ ���� 530� DQ HUURU LV
VLJQDOOHG LI WKH UHIHUHQFH QRWFK LV RXWVLGH WKH PHDVXUHPHQW IUDPH�

(UURU GHOHWLRQ �
7KH HUURU LV FDQFHOOHG DV VRRQ DV DW OHDVW RQH SURJUDP F\FOH KDV EHHQ
FRPSOHWHG ZLWK FRUUHFW UHFRJQLWLRQ RI WZR VXFFHVVLYH UHIHUHQFH QRWFKHV�
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH ORDGLQJ DQG HQJLQH WHPSHUDWXUH
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ � 1RW DSSOLFDEOH�
$GGLWLRQDO VWHSV �
�1RQH�

.(<� 32  32:(5 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 5811,1*
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$66,67$1&( 3(5)250$1&(2%7$,1('
&211(&7,1* 7+( 7(67,1* ,167580(17

72 7+( ',$*126,6 62&.(7�
:,7+ &21752/ 81,7 32:(5(' $1' 23(5$7,1*

3
2
&
.
(
5
9
5

127(6

.12&.,1*
$1'

,17(5)$&(
6(16256

9LVXDOLVDWLRQ RI �
�YROWDJH RI NQRFN VHQVRU RQ $'& FKDQQHO
�WUDQVIHU IXQFWLRQ � '$780 [ ����� >9@

6LJQDOOLQJ RI �
�SODXVLELOLW\ HUURU RQ VHQVRU
�SODXVLELOLW\ HUURU RQ VHQVRU LQWHUIDFH FLUFXLW�

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV RQ VHQVRU �
�5HFRJQLWLRQ RI WKH NQRFNLQJ LV REWDLQHG E\ RSHQLQJ VXEVHTXHQW
lPHDVXUHPHQW IUDPHVl� HDFK RI WKHP FRUUHVSRQGV WR RQH RI WKH
F\OLQGHUV� ,Q WKHVH IUDPHV� WKH VLJQDO IURP WKH VHQVRU LV LQWHJUDWHG� WKHQ�
WKLV YROWDJH LV DPSOLILHG RU UHGXFHG WR UHVWRUH WKH VLJQDOV FRUUHVSRQGLQJ
WR WKH YDULRXV F\OLQGHU WR D VLQJOH FRPSDUDEOH UDQJH� 7KLV RSHUDWLRQ LV
FDUULHG RXW DXWRPDWLFDOO\ E\ WKH VRIWZDUH FDOLEUDWLQJ DQ DPSOLILHU LQVLGH
WKH FRQWURO XQLW� ,I WKH JDLQ DSSOLHG WR WKH LQWHJUDWRU RI RQH RI WKH F\OLQGHUV
H[FHHGV D VSHFLILHG WKUHVKROG �L�H� LI WKH VLJQDO FRPLQJ IURP WKH VHQVRU LV
VR ORZ WKDW LW QHHGV WR EH DPSOLILHG WR WKH PD[LPXP OHYHO�� LW LV VXSSRVHG
WKDW WKH VHQVRU LQ WKH FRUUHVSRQGLQJ URZ LV GLVFRQQHFWHG DQG WKHUHIRUH LW
GHFODUHV LWVHOI IDLOXUH� 7KLV IDLOXUH LV PHPRULVHG LI LW RFFXUV IRU � VHFRQGV
FRQWLQXRXVO\�
�HQJ 7 ! ����� VSHHG ! ���� USP
�HQJLQH ORDGLQJ ! � PV
�IRU $OID 5RPHR ��� 76 HQJLQHV WKH HQJLQH ORDGLQJ LV ! ��� PV�
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
(UURU GHWHFWLRQ FRQGLWLRQV RQ VHQVRU LQWHUIDFH FLUFXLW�
�$Q LQWHUIDFH FLUFXLW ZKLFK DXWRPDWLFDOO\ JHQHUDWHV D VHTXHQFH RI WHVW
SXOVHV LQVHUWLQJ WKHP DW WKH LQSXW UHVHUYHG RQ WKH VHQVRU DQG PHDVXULQJ
WKH WUHQG RI WKH LQWHJUDWRU LQ SUHVHQFH RI WKLV ILFWLWLRXV VLJQDO� ,I WKH UHWXUQ
VLJQDO LV EHORZ WKH PLQLPXP WKUHVKROG RU DERYH D PD[LPXP WKUHVKROG� D
QRQ SODXVLELOLW\ HUURU RI WKH FLUFXLW LQVLGH WKH FRQWURO XQLW LV UHVSHFWLYHO\
GHFODUHG� 7KLV IDLOXUH LV PHPRULVHG LI LW RFFXUV IRU � VHFRQGV FRQWLQXRXVO\
ZLWK DQ HQJ7!�����
(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))� 21 IRU $OID 5RPHR 7ZLQ 6SDUN HQJLQHV
5HFRYHU\ �
�$GYDQFH GHFUHDVH DFFRUGLQJ WR WKH USP
�.QRFNLQJ FRQWURO GHDFWLYDWHG
�.QRFNLQJ VHOI�DGDSWDWLRQ GHDFWLYDWHG
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6(1625

9LVXDOLVDWLRQ RI �
�YHKLFOH VSHHG
�WUDQVIHU IXQFWLRQ � '$780 >NP�K@

6LJQDOOLQJ RI �
�VLJQDO QRW SODXVLEOH

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VLJQDO QRW SODXVLEOH �
WKH IDLOXUH LV PHPRULVHG LI� ZLWK D VSHHG RI� ���� 530 DQG HQJLQH
ORDGLQJ� ��� PV� QR VLJQDO LV GHWHFWHG �VSHHG � NP�K � IRU DW
OHDVW ����� V�

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ � 1RW DSSOLFDEOH�

%$77(5<
92/7$*(

9LVXDOLVDWLRQ RI �
�YROWDJH YDOXH LQ 5$0
�WUDQVIHU IXQFWLRQ � '$780 [ ������ >9@

�EDWWHU\ YROWDJH YDOXH UHDG RQ $'& FKDQQHO
�WUDQVIHU IXQFWLRQ � '$780 � ����� >9@

�NH\�RSHUDWHG EDWWHU\ YROWDJH YDOXH UHDG RQ $'& FKDQ�
QHO
�WUDQVIHU IXQFWLRQ � '$780 � ����� >9@

6LJQDOOLQJ RI �
�EDWWHU\ YROWDJH RXW RI UDQJH

4 4

4

4

4

4

4

4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VKRUW FLUFXLW WR %DWWHU\ 9 � YROWDJH� ����� 9�
�VKRUW FLUFXLW WR *1' RU RSHQ FLUFXLW � YROWDJH �� 9� LI DW OHDVW
��� VHFRQGV KDYH SDVVHG VLQFH VWDUWLQJ�

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ �
�VHOI�DGDSWDWLRQ RI PL[WXUH UDWLR EORFNHG DW FXUUHQW YDOXHV�
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9LVXDOLVDWLRQ RI �
�LQMHFWLRQ WLPH
�WUDQVIHU IXQFWLRQ � 06% � � '$780[����� >PV@
�WUDQVIHU IXQFWLRQ � /6% � � '$780���� >PV@

6LJQDOOLQJ RI �
�VKRUW WR %DWWHU\ 9�
�VKRUW FLUFXLW WR *1'�
�RSHQ FLUFXLW
$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW� IRU HDFK
VLQJOH MHFWRU� ZLWK D IUHTXHQF\ RI � +] DQG DFWLYDWLRQ WLPH
RI � PV�

4 4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�VHOI�DGDSWDWLRQ RI PL[WXUH UDWLR EORFNHG DW FXUUHQW YDOXHV�
�LGOH DGMXVWPHQW VHOI�DGDSWDWLRQ EORFNHG�

385*( &$1,67(5
(9$325$7,21

9$/9(
� 32:(5

7(50,1$/6 �

9LVXDOLVDWLRQ RI �
�SLORWLQJ GXW\�F\FOH�
�WUDQVIHU IXQFWLRQ � '$780 [ ���� >�@
6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR *1'�
�VKRUW FLUFXLW WR %DWWHU\ 9�
�RSHQ FLUFXLW�
$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LJQRVLV ,QVWUXPHQW�
ZLWK SLORWLQJ IUHTXHQF\ RI ��� +]�

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ �
�VHOI�DGDSWDWLRQ RI WKH PL[WXUH UDWLR DQG VHOI�DGDSWDWLRQ RI WKH HYDS�
RUDWLRQ V\VWHP EORFNHG�

�ILQDO VWDJH LV GHDFWLYDWHG�
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,'/( $&78$725
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7(50,1$/6 �

9LVXDOLVDWLRQ RI �
�DFWXDWRU RIIVHW
�WUDQVIHU IXQFWLRQ � '$780�

6LJQDOOLQJ RI �
�RSHQLQJ ZLQGLQJ LQ VKRUW FLUFXLW WR *1'� VKRUW FLUFXLW WR
%DWWHU\ 9 DQG RSHQ FLUFXLW

�FORVLQJ ZLQGLQJ LQ VKRUW FLUFXLW WR *1'� VKRUW FLUFXLW WR
%DWWHU\ 9 DQG RSHQ FLUFXLW

$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW� ZLWK
RSHQLQJ RI � VHFRQG �SLORWLQJ GXW\ F\FOH  ���� DQG
FORVLQJ RI � VHFRQG �SLORWLQJ GXW\ F\FOH  �� �� DOWHU�
QDWHO\�

4

4

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV PHPRULVHG LQ DQ\ FDVH �
�HQJLQH USP DQG HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ � � YDOYH LQ UHFRYHU\ SRVLWLRQ QHDU WR WKH LGOH DLU IORZ IRU�
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ RSHQLQJ ZLQGLQJ�
�RSHQ FLUFXLW RQ RSHQLQJ ZLQGLQJ�
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ FORVLQJ ZLQGLQJ�
�RSHQ FLUFXLW RQ FORVLQJ ZLQGLQJ�
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ RSHQLQJ DQG FORVLQJ ZLQGLQJV�
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ RSHQLQJ ZLQGLQJ DQG RSHQ FLUFXLW RQ
FORVLQJ ZLQGLQJ�

�VKRUW FLUFXLW WR %DWWHU\ 9 RQ FORVLQJ ZLQGLQJ DQG RSHQ FLUFXLW RQ
RSHQLQJ ZLQGLQJ�

�RSHQ FLUFXLW RQ RSHQLQJ ZLQGLQJ DQG FORVLQJ ZLQGLQJV�
5HFRYHU\ � � YDOYH RSHQ WR �� IRU �
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ RSHQLQJ ZLQGLQJ DQG VKRUW FLUFXLW WR
*1' RQ FORVLQJ ZLQGLQJ�

�RSHQ FLUFXLW RQ RSHQLQJ ZLQGLQJ DQG VKRUW FLUFXLW WR *1' RQ FORVLQJ
ZLQGLQJ�

5HFRYHU\ � � YDOYH RSHQ WR ��� IRU �
�VKRUW FLUFXLW WR *1' RQ RSHQLQJ ZLQGLQJ�
�VKRUW FLUFXLW WR *1' RQ FORVLQJ ZLQGLQJ�
�VKRUW FLUFXLW WR *1' RQ RSHQLQJ DQG FORVLQJ ZLQGLQJV�
5HFRYHU\ � � RSHQ YDOYH WR ���� IRU �
�VKRUW FLUFXLW WR %DWWHU\ 9 RQ FORVLQJ ZLQGLQJ DQG VKRUW FLUFXLW WR *1'
RQ RSHQLQJ ZLQGLQJ�

�RSHQ FLUFXLW RQ FORVLQJ ZLQGLQJ DQG VKRUW FLUFXLW WR *1' RQ RSHQLQJ
ZLQGLQJ�

$GGLWLRQDO VWHSV �
�VHOI�DGDSWDWLRQ RI LGOH EORFNHG DW FXUUHQW YDOXHV�
�LGOH FRQWURO EORFNHG DQG LQWHJUDWRU VHW DW ��
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$66,67$1&( 3(5)250$1&(2%7$,1('
&211(&7,1* 7+( 7(67,1* ,167580(17

72 7+( ',$*126,6 62&.(7� :,7+ &21752/
81,7 32:(5(' $1' 23(5$7,1*

3
2
&
.
(
5
9
5

127(6

)8(/ 3803 5(/$<
� 32:(5

7(50,1$/6 �

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9� 4 4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP� HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�1RQH�

02'8/$5
0$1,)2/'
� 32:(5

7(50,1$/6 �
�'HDFWLYDWHG RQ )LDW
&RXSý 7XUER�

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9�
�VKRUW FLUFXLW WR *1'�
�RSHQ FLUFXLW�
$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW�
ZLWK SLORWLQJ IUHTXHQF\ RI ��� +]�

4

4

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP� HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ �
�7KH ILQDO VWDJH LV GHDFWLYDWHG�

(�*�5� 9$/9(
�'HDFWLYDWHG RQ
$OID�)LDW YHUVLRQV�

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9�
�VKRUW FLUFXLW WR *1'�
�RSHQ FLUFXLW�
$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW�
ZLWK SLORWLQJ IUHTXHQF\ RI ��� +]��QRW SUHVHQW�

4

4

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP� HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ �
�7KH ILQDO VWDJH LV GHDFWLYDWHG�
$GGLWLRQDO VWHSV �
�VHOI�DGDSWDWLRQ RI LGOH EORFNHG DW FXUUHQW YDOXHV�
�LGOH FRQWURO EORFNHG�

7,0,1* 9$5,$725

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR %DWWHU\ 9�
�VKRUW FLUFXLW WR *1'�
�RSHQ FLUFXLW�
$FWLYDWLRQ �
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW�
ZLWK SLORWLQJ IUHTXHQF\ RI ��� +]�

4 4

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP� HQJLQH WHPSHUDWXUH�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ � 7KH ILQDO VWDJH LV GHDFWLYDWHG�
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81,7 32:(5(' $1' 23(5$7,1*
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(
5
9
5

127(6

&22/,1* )$16

6LJQDOOLQJ RI �
�VLJQDO QRW SODXVLEOH
$FWLYDWLRQ�
�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW
ZLWK SLORWLQJ IUHTXHQF\ RI ���� +]�

4 4 4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VLJQDO QRW SODXVLEOH
7KH IDLOXUH LV PHPRULVHG LI WKH HQJLQH WHPSHUDWXUH DW VWDUW�XS LV
!����� �& DQG WKH HQJLQH WHPSHUDWXUH FRQWLQXHV WR EH ! ����� �&
� PLQ� DIWHU VWDUW�XS�

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ � 7KH ILQDO VWDJH LV GHDFWLYDWHG�

$8720$7,&
75$160,66,21

,1387

6LJQDOOLQJ RI �
�VKRUW FLUFXLW WR *1' 4 4

(UURU GHWHFWLRQ FRQGLWLRQV �
�VKRUW FLUFXLW WR *1' � ZKHQ D JHDU FKDQJH ODVWV PRUH WKDQ ���
VHFRQGV

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP� HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 2))
5HFRYHU\ � 1RQH�

:$67(�*$7(
9$/9(

�32:(5 7(50,1$/6�
�2Q )LDW &RXSý 7XUER

RQO\�

6LJQDOOLQJ RI �
�V�F� WR EDWWHU\ 9
�V�F� WR *1'
�RSHQ FLUFXLW
$FWLYDWLRQ�

�XSRQ FRPPDQG VHQW E\ 'LDJQRVLV ,QVWUXPHQW
ZLWK SLORWLQJ IUHTXHQF\ RI ��� +]�

4 4

4

4

4

4

4

4

4

4

(QYLURQPHQWDO SDUDPHWHUV �
�HQJLQH USP DQG HQJLQH ORDGLQJ�
0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�WKH ILQDO VWDJH LV GHDFWLYDWHG�
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127(6

(/(&7521,& .(<

9LVXDOLVDWLRQ RI �
�HOHFWURQLF NH\ VWDWXV E\WH YDOXH
6LJQDOOLQJ RI �
�QR FRGH UHFHLYHG RU LQWHUUXSWHG OLQN�
�FRGH XQNQRZQ RU QRW UHFRJQLVHG�
�HUURQHRXV NH\ FRGH WUDQVPLWWHG E\ WKH HOHFWURQLF
NH\�

1�%� � 7KH FRPPXQLFDWLRQ OLQH EHWZHHQ HOHFWURQLF
NH\ DQG HQJLQH FRQWURO XQLW LV GHGLFDWHG DQG
KDV D SHUPDQHQW ((3520 PHPRU\�

4

4

4

4

4 4 4

(UURU GHWHFWLRQ FRQGLWLRQV �
�QR FRGH UHFHLYHG RU LQWHUUXSWHG OLQN �
WKLV FDQ RFFXU LQ WKH SUHVHQFH RI DQ RSHQ FLUFXLW RU D VKRUW FLUFXLW WR
%DWWHU\ 9 RU D VKRUW FLUFXLW WR *1' RU ZKHUH WKH HOHFWURQLF NH\ GRHV QRW
UHVSRQG WR DQ\ FRGH �LQ FDVH RI EUHDNDJH RI WKH HOHFWURQLF NH\ LWVHOI RU
LI ERWK WKH HOHFWURQLF NH\ DQG WKH HQJLQH FRQWURO XQLW DUH QRW LQLWLDOLVHG
DQG DQ HUURU LV SUHVHQW RQ WKH HOHFWURQLF NH\��

�FRGH XQNQRZQ RU QRW UHFRJQLVHG �
ZKHQ WKH HOHFWURQLF NH\ WUDQVPLWV D FRGH ZKLFK LV GLIIHUHQW IURP WKDW
WKH FRQWURO XQLW H[SHFWV WR UHFHLYH�

�HUURQHRXV NH\ FRGH WUDQVPLWWHG E\ WKH HOHFWURQLF NH\�
ZKHQ WKH DQWHQQD LV GLVFRQQHFWHG RU LI D NH\ ZKLFK LV QRW PHPRULVHG
RU D PHFKDQLFDO NH\ LV LQVHUWHG�

0DOIXQFWLRQ ZDUQLQJ OLJKW � 21
5HFRYHU\ �
�7KH FRQWURO XQLW LV LQ l SURKLELW HQJLQH PDQDJHPHQW l L�H� LW LV EORFNHG�
(QYLURQPHQWDO SDUDPHWHUV �
�6WDWH RI HOHFWURQLF NH\ DQG EDWWHU\ YROWDJH�
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&RQILJXUDWLRQ RI WKH OLQHV DQG LQLWLDOLVDWLRQ

�����

8VHG OLQHV

&RQILJXUDWLRQ ZLWK EL�GLUHFWLRQDO OLQH l.l �

�����

,QLWLDOLVDWLRQ

,QLWLDOLVDWLRQ E\ DGGUHVV � DGGUHVV ��+ � RQ OLQH l.l DW � EDXG r���

7KH GLDORJXH GRHV QRW VWDUW DQG VKRXOG EH LQLWLDWHG DJDLQ LI�
D � 7KH VWDUW ELW LV QRW FRQVLGHUHG YDOLG E\ (�&�8��
E �7KH VWRS ELW LV QRW FRQVLGHUHG YDOLG E\ (�&�8��
F � 7KH DGGUHVV FRGH LV ZURQJ�
G �7KH SDULW\ ELW LV QRW YDOLG�
H � HQJLQH USP H[FHHGV D IL[HG WKUHVKROG LQ WKH (�&�8�� ���� 530 �

�����

,62 FRGH

W� W� W� W� W� W� W�

)RU WKH GHVFULSWLRQ RI WKH ,62 &RGH UHODWLYH WR WKH PRGHOV VHH q $�

�����

7LPH VFKHGXOH

7LPH ODSVH EHWZHHQ LQLWLDOLVDWLRQ DQG SUHDPEOH� ��� PV � W�� ��� PV
7LPH ODSVH EHWZHHQ WKH E\WHV RI WKH SUHDPEOH� � PV� W�� ��� PV

� PV� W�� ��� PV
� PV� W�� ��� PV
� PV� W�� ��� PV
� PV� W�� ��� PV

$IWHU UHFHSWLRQ RI WKH SUHDPEOH WKHUH LV D UHFRJQLWLRQ RI WKH WHVW LQVWUXPHQW E\ WKH (&8 FRUUHVSRQGLQJ
WR WKH FRPSOHPHQW RI WKH WKLUG E\WH RI WKH SUHDPEOH �NH\��� 7KLV UHFRJQLWLRQ �DFNQRZOHGJH� PXVW UHDFK
WKH FRQWURO XQLW LQ D WLPH RI� � P6 � W�� ���� P6�

,I WKH FRQWURO XQLW UHFHLYHV DQ DFNQRZOHGJH ZKLFK LV LQFRUUHFW RU GRHV QRW UHFHLYH DQ\WKLQJ DW DOO� LW VHQG
WKH WHVWHU WKH FRPSOHWH SUHDPEOH DQRWKHU WZR WLPHV�

���

&RPPXQLFDWLRQ

�����

&RPPXQLFDWLRQ SDUDPHWHUV

7KH WUDQVPLVVLRQ ORJLF LV LQ SRVLWLYH ORJLF�
7KH FRGLQJ RI WKH GDWXP RFFXUV LQ 15=� DQG WKH EDXG UDWH LV ��� .%DXG � ��� ³V�ELW� ZLWK D SHUPLWWHG
WROHUDQFH RI� ! � ��

� 6WDUW ELW �l�l� ��
� 'DWXP ELWV ��
� 6WRS ELW �l�l� ��



3DJH

&KDQJH
�������

38%/,6+(' %< 6$7,= 6�S�$� 1250$=,21(

$QQH[ �

&
2
1
)
,
'
(
1
7
,
$
/

7
+
,6
'
2
&
8
0
(
1
7
0
8
6
7
1
2
7
%
(
5
(
3
5
2
'
8
&
(
'
2
5
&
,5
&
8
/
$
7
(
'
7
2
7
+
(
7
+
,5
'
3
$
5
7
,(
6

:
,7
+
2
8
7
3
5
,2
5
:
5
,7
7
(
1
&
2
1
6
(
1
7
%
<
)
,$
7
$
8
7
2
6
�3
�$
�
,1
&
$
6
(
2
)
'
,6
3
8
7
(

7
+
(
2
1
/<
9
$
/
,'
5
(
)
(
5
(
1
&
(
,6
7
+
(
2
5
,*
,1
$
/
,7
$
/
,$
1
(
'
,7
,2
1

��

&
$
5
7$
5
,&
,&
/$
7$
��
��

��
��

5
(
&
<
&
/(
'
3
$
3
(
5

�����

&RPPXQLFDWLRQ SURWRFRO

%L�GLUHFWLRQDO FRPPXQLFDWLRQ �PDVWHU�VODYH� RQ OLQH l.l�
)ROORZLQJ FRPSOHPHQWHG NH\ � WKH (&8 VHQGV WR WKH WHVWHU WKH LGHQWLILFDWLRQ FRGH RQ D QXPEHU RI
EORFNV LQ DFFRUGDQFH ZLWK WKH IROORZLQJ FKDUW�

(�&�8� 7(67(5

���� &RPSOHPHQWHG .H\ �
,GHQWLILFDWLRQ EORFN � ���!

���� $FNQRZOHGJH IUDPH
,GHQWLILFDWLRQ EORFN � ���!

���� $FNQRZOHGJH IUDPH
���� ���!

���� ����
/DVW LGHQWLILFDWLRQ EORFN ���!

���� $FNQRZOHGJH IUDPH
$FNQRZOHGJH IUDPH ���!

)URP KHUH WKH GLDORJXH FDQ FRQWLQXH ZLWK D UHTXHVW E\ WKH 7HVWLQJ ,QVWUXPHQW XQWLO WKH UHTXHVW IRU HQG
RI GLDJQRVLV LV UHDFKHG�

(�&�8� 7(67(5

���� 5HTXHVW IUDPH �
5HVSRQVH IUDPH � ���!

���� $FNQRZOHGJH IUDPH
$FNQRZOHGJH IUDPH ���!

���� 5HTXHVW IUDPH �
5HVSRQVH IUDPH � ���!

���� 5HTXHVW IUDPH �
5HVSRQVH IUDPH � ���!

���� (QG RI GLDJQRVLV IUDPH

&RPPXQLFDWLRQ PXVW EH PDLQWDLQHG DFWLYH E\ WKH H[FKDQJH RI UHTXHVW�UHVSRQVH IUDPH RU� PRUH VLPSO\�
E\ H[FKDQJLQJ DFNQRZOHGJH IUDPHV�
7KH VODYH PXVW UHVSRQG ZLWK D FRPSOHPHQWHG HFKR E\WH WR HDFK E\WH VHQW E\ WKH PDVWHU DSDUW IURP
WKH (7; E\WH ZKLFK PXVW EH VLPSO\ VHQG DJDLQ ZLWKRXW FDUU\LQJ RXW RXW WKH FRPSOHPHQW� LI WKH PDVWHU
GRHV QRW UHFHLYH WKLV HFKR LQ WKH VHW WLPH FRUUHFWO\� WKH PDVWHU LWVHOI ZLOO EHJLQ WR WUDQVPLW DJDLQ WKH FXU�
UHQW IUDPH IURP WKH VWDUW XQWLO WKH FRPPXQLFDWLRQ LV QRW WDNHQ XS DJDLQ E\ WKH VODYH�
7KH VODYH KDV D lQR�DFNQRZOHGJHl IUDPH DYDLODEOH ZLWK ZKLFK LW FDQ UHTXHVW WUDQVPLVVLRQ RI WKH SUH�
FHGLQJ IUDPH RU LQGLFDWH UHFRJQLWLRQ RI WKH UHTXHVW EORFN �GLVFULPLQDWLRQ RFFXUV ZLWK WKH YDOXH DVVLJQHG
WR WKH SDUDPHWHU��
7KH GHOD\ WLPH EHWZHHQ WKH WZR IUDPHV LV � VHFRQG DW PD[LPXP�
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6WUXFWXUH RI WKH IUDPHV

7KH H[FKDQJH RI LQIRUPDWLRQ RFFXUV YLD JURXSV RI E\WHV FDOOHG IUDPHV� VWUXFWXUHG DV IROORZV�

/HQJWK RI WKH IUDPH �� E\WH�� )ROORZLQJ QXPEHU RI E\WHV � PD[� �� �

)UDPH FRXQWHU �� E\WH�� ,QFUHDVHG HDFK WUDQVPLVVLRQ IURP WKH PDVWHU�
KDV YDOXH � IRU WKH ILUVW LGHQWLILFDWLRQ EORFNV�
7KH YDOXHV HTXDO WR WKH IUDPH FRXQWHU
FRUUHVSRQG WR WKH 7HVWLQJ ,QVWUXPHQW�

7LWOH RI IUDPH ��E\WH�� ,GHQWLILHV WKH W\SH RI RSHUDWLRQ UHTXHVWHG RU
FDUULHG RXW

,QIRUPDWLRQ� Q E\WH � � � Q � �� ��

(QG RI IUDPH �� E\WH�� (QG RI WUDQVPLVVLRQ FKDUDFWHU� (7; ��+�

'HOD\ WLPH EHWZHHQ VXEVHTXHQW E\WHV LQ WKH WHVWHU IUDPH � � PV � W � �� PV

'HOD\ WLPH EHWZHHQ VXEVHTXHQW E\WHV LQ WKH (&8 IUDPH � � PV � W � �� PV

7LPH EHWZHHQ UHTXHVW DQG DFNQRZOHGJH E\WHV � � PV � W � �� PV

$FNQRZOHGJH DIWHU HDFK UHTXHVW E\WH � E\ (&8 �
� ([FOXGLQJ (7; � � FRPSOHPHQWHG HFKR
7LPH ZLWKLQ ZKLFK WKH (&8 PXVW VHQG D UHVSRQVH WR
WKH WHVWHU DIWHU UHFHLYLQJ D UHTXHVW IURP LW � � PV � W �� V

7LPH ZLWKLQ ZKLFK WKH (&8 PXVW VHQG D UHVSRQVH WR
WKH WHVWHU DIWHU UHFHLYLQJ D UHTXHVW IURP LW � � PV � W �� V

1R� RI E\WHV SUHVHQW LQ D EORFN �H[FOXGLQJ� WLWOH� OHQJWK�
FRXQWHU DQG HQG RI EORFN � � ��

���������

)UDPH WLWOHV

'HVFULSWLRQ RI IUDPH )/7 7,7/(
� +(; �

(�&�8� 7,7/(
� +(; �

5(48(67 )25 5($',1* 2) (5525 0(025< ��+ )&+
5(48(67 )25 '(/(7,21 2) (5525 0(025< ��+ ��+ � $&. �
5(48(67 )25 5($',1* 2) 5$0 &(//6 ��+ )(+
5(48(67 )25 5($',1* $' &+$11(/6 ��+ )%+
5(48(67 )25 $&78$725 &200$1' ��+ �� + � $&. �
5(48(67 )25 (1' 2) ',$*126,6 ��+ ����
�
$&.12:/('*( ��+ ����

�
12 $&.12:/('*( �$+ ����

�
75$160,66,21 2) 6(&85,7< &2'( ��+ ($+
�
� 1R UHVSRQVH LV PDQDJHG
�

� 9DULDEOH UHVSRQVH�
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(QG RI GLDJQRVWLF GLDORJXH

7LPH RXW�

�������

,GHQWLILFDWLRQ EORFN

)5$0(�

$V WKH LGHQWLILFDWLRQ FRGH RI WKH FRQWURO XQLW LV FRPSRVHG E\ D ORQJ VHULHV RI E\WHV �$6&,,�� WKHVH ZLOO EH
VHQW WR )/7 RQ D QXPEHU RI EORFNV�

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN 1�� +
� %ORFN FRXQWHU [[ +
� 7LWOH )� +
� $6&,, FRGH
1�� $6&,, FRGH
1 (QG RI IUDPH E\WH � (7; � �� +

7KH LGHQWLILFDWLRQ FRGH LV VXEGLYLGHG DV IROORZV�
IURP WKH ��WK $6&,, FDUDFWHU WR WKH ��VW ),$7 GUDZLQJ QR
IURP WKH ��WK WR WKH ��WK %RVFK 6: LGHQWLILFDWLRQ FRGH
IURP WKH ��WK WR WKH �VW %RVFK +: LGHQWLILFDWLRQ FRGH�

�����

/LVW RI SDUDPHWHUV UHTXHVWHG IURP (�&�8�

�������

5HDGLQJ RI 5$0 FHOOV

5($',1*

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� 1R� RI 5$0 FHOOV UHTXHVWHG
� 5HTXHVWHG FHOO DGGUHVV � + � � 6HH SRLQW ������� �
� 5HTXHVWHG FHOO DGGUHVV � / �

� 6HH SRLQW ������� �

� (QG RI IUDPH E\WH � (7; � �� +
5(63216(

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN 1�� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� 5$0 FHOO�V� HPLWWHG

� 6HH SRLQW � � � � �
5$0 FHOO�V� HPLWWHG

� 6HH SRLQW ������� �

1 (QG RI IUDPH E\WH � (7; � �� +
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5$0 DGGUHVVHV

1XPEHU 6,=( &219(56,21 )2508/$
5$0 $''5(66 � KH[ �

1XPEHU 6,=( &219(56,21 )2508/$
%UDYR�%UDYD 3UHVHQW

� (QJLQH USP >06%@ '$780 [ �� >530@ ���� <HV

� (QJLQH USP
�XS WR ���� 530� >/6%@ '$780 [ �� >530@ ���� <HV

� (QJLQH ZDWHU WHPSHUDWXUH
6HH SRLQW � � � � �

���� <HV

� $LU WHPSHUDWXUH
6HH SRLQW ���������

���� <HV

� $EVROXWH WKURWWOH DQJOH SRVL�
WLRQ '$780 [ �������� >�@ ���� <HV

� $LU IORZ '$780 [ ���� >P��K@ ���� <HV

� $LU IORZ
XS WR �� P��K '$780 [ ���� >P��K@ ���� <HV

� $GYDQFH DQJOH �� � '$780 [ ���� >�@ ���� <HV

� ,QMHFWLRQ WLPH >06%@ '$780 [ ����� >PV@ ���� <HV

�� ,QMHFWLRQ WLPH >/6%@ '$780���� >PV@ ���� <HV

�� 5HODWLYH WKURWWOH DQJOH SRVL�
WLRQ '$780 [ �������� >�@ ���$ <HV

�� (QJLQH ORDGLQJ '$780 [ ���� >PV@ ���% <HV

�� $LU SUHVVXUH LQ WKH LQWDNH
PDQLIROG � ���& 1R

�� %DURPHWULF SUHVVXUH '$780 [ � >PEDU@ ���' <HV

�� 7KHRUHWLFDO DLU IORZ
462//

'$780 [ ���� >P��K@ ���( <HV

�� 9ROWDJH RI DLU IORZ PHWHU '$780 [ ����� >9@ ���) <HV

�� 9ROWDJH RI EDWWHU\ '$780 [ ������ >9@ ���� <HV

�� 9HKLFOH VSHHG '$780 [ ��� >.P�K@ ���� <HV

�� 7HPSHUDWXUH RI ² VHQVRU � ���� 1R

�� � ���� 1R

�� 9ROWDJH RI ² VHQVRU� '$780 [ �������� >9@ ���� <HV

�� 9ROWDJH RI ² VHQVRU� � ���� 1R

�� ,QWHJUDWRU RI ² VHQVRU 06%�
� )5� �

!��� � � E\WH ZLWK�
��K  �����
��K  ��
))K  �����

���� <HV

�� ,QWHJUDWRU RI ² VHQVRU /6%�
� )5� � � ���� 1R

�� ,QWHJUDWRU RI ² VHQVRU 06%�
� )5� � � ���� 1R

�� ,QWHJUDWRU RI ² VHQVRU /6%�
� )5� � � ���� 1R

FRQWLQXHG
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5$0 DGGUHVVHV FRQWLQXHG

1XPEHU 6,=( &219(56,21 )2508/$
5$0 $''5(66 � KH[ �

1XPEHU 6,=( &219(56,21 )2508/$
%UDYR�%UDYD 3UHVHQW

�� )5$� IDFWRU

!��� � � E\WH ZLWK�
��K  �����
��K  ��
))K  �����

���$ <HV

�� )5$� IDFWRU ���% 1R

�� 75$� IDFWRU

!� ³V � E\WH ZLWK�
��K  ���� ³V
��K  � ³V
))K  ���� ³V

���& <HV

�� 75$� IDFWRU ���' 1R

�� %\WH IODJ 2SHQ�FORVHG ORRS ���( 1R

�� 6WDWXV E\WH 6HH SRLQW ������� ���) <HV

�� 6WDWXV E\WH VHQVRU ² 6HH SRLQW ������� ���� <HV

�� ,PPRELOLVHU VWDWXV E\WH 6HH SRLQW ������� ���� <HV

�� 7DUJHW USP � ���� <HV

�� 7DUJHW USP DW LGOH '$780 [ �� >530@ ���� <HV

�� 3RVLWLRQ RI LGOH DFWXDWRU � ���� 1R

�� (VWLPDWHG SRVLWLRQ RI LGOH
DFWXDWRU � ���� 1R

�� ,GOH DFWXDWRU RIIVHW � ���� 1R

�� ,GOH DFWXDWRU JDLQ � ���� 1R

�� &2 WULPPHU � ���� 1R

�� 'XW\ F\FOH RYHUERRVW
GULYHU � ���� 1R

�� 'XW\ F\FOH (*5 GULYHU � ���$ 1R

�� 'XW\ F\FOH FDQLVWHU GULYHU '$780 [ ���� >�@ ���% <HV

�� 2GRPHWHU o ���& <HV

�� 2GRPHWHU o '$780 [ ��� >NP@ ���' <HV

�� 2GRPHWHU o

'$780 [ ��� >NP@

���( <HV

�� )ODJ FKHFNVXP
��K  2N
���)(K 1RN
))K  ([SHULPHQWDO (SURP

���) <HV

�� 0D[� VSHHG UHDFKHG '$780 [ �� >530@ ���� <HV

o 7KH LQIRUPDWLRQ JLYHQ FRQFHUQLQJ WKH RGRPHWHU LV QRW FRQVLGHUHG WR EH YDOLG�
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'HFRGLQJ VWDWXV E\WHV

�������

6WDWH RI ² VHQVRU � ����K �

%,7 %,1$5< 0($1,1*

�� ��������� 6KRUW FLUFXLW WR HDUWK � VHQVRU DW ORZHU OLPLW
�� ��������� /HDQ
�� ��������� 6HQVRU FROG RU RSHQ FLUFXLW
�� ��������� 5LFK
�� ��������� 6KRUW FLUFXLW WR %DWWHU\ 9 � VHQVRU DW XSSHU OLPLW

�������

,PPRELOLVHU VWDWXV E\WH � ����K�

%,7 0($1,1*

� 1R FRGH UHFHLYHG RU LQWHUUXSWHG OLQN�
� &RGH XQNQRZQ RU QRW UHFRJQLVHG�
� (UURQHRXV NH\ FRGH ���������������� WUDQVPLWWHG E\ ,PPRELOLVHU�
� 9LUJLQ (&8�
� (&8 LQ lSURKLELW HQJLQH PDQDJHPHQWl�
� 8QLYHUVDO FRGH UHFHLYHG�
� ,PPRELOLVHU FRPPXQLFDWLRQ RQ GHGLFDWHG OLQH � � RQ OLQH 
.
�
� 1�8�

�������

6WDWXV E\WH � ���)K �

%,7 0($1,1*

� )XOO SRZHU SRVLWLRQ
� ,GOH SRVLWLRQ
� $XWRPDWLF WUDQVPLVVLRQ� JHDU FKDQJH � 6B*( �
�
� $XWRPDWLF WUDQVPLVVLRQ� SRVLWLRQ ' � 6B)6 �
�
� $LU FRQGLWLRQHU VHOHFWLRQ � 6B$& �
� $FWLYDWLRQ RI FRPSUHVVRU � 6B.2 �
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$'�& FKDQQHOV
5($',1*

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� &KDQQHO 1R� � 6HH SRLQW ����������
� (QG RI IUDPH E\WH � (7; � �� +

5(63216(

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� (PLWWHG YDOXH �06%� �� +
� (PLWWHG YDOXH �/6%� � 6HH SRLQW ����������
� (QG RI IUDPH E\WH � (7; � �� +

���������

&RQYHUVLRQ RI $'�& FKDQQHOV

6,=(
&+$11(/
� +(;� �

&219(56,21 )2508/$

7KURWWOH DQJOH �� + � '$780[�� ������� >�@

%DWWHU\ YROWDJH �� + '$780������ >9@

3RVLWLRQ RI DXWRPDWLF WUDQVPLVVLRQ �� + '$780[����� >9@ o

:DWHU WHPSHUDWXUH �� + 6HH WDEOH DW SRLQW ���������

$LU IORZ PHWHU VLJQDO �� + '$780[��� >P9@

$LU WHPSHUDWXUH �� + 6HH WDEOH DW SRLQW ���������

.QRFN VHQVRU �� + '$780[�������� >P9@
² VHQVRU �� + '$780[�������� >P9@
$LU FRQGLWLRQHU LQSXW �� + '$780[����� >9@ w

$XWRPDWLF WUDQVPLVVLRQ LQSXW �$ + '$780[����� >9@ p

3RZHU VXSSO\ ZLWK NH\ �% + '$780 � ����� >9@ q

o ,I WKH YROWDJH PHDVXUHG LV � ���9� 6B)6 �

w ,I WKH YROWDJH PHDVXUHG LV � �����9� 6B$& �� 6B.2 �
,I WKH YROWDJH PHDVXUHG LV ! �����9 DQG � �����9� 6B$& �� 6B.2 �
,I WKH YROWDJH PHDVXUHG LV ! �����9 DQG � �����9� 6B$& �� 6B.2 �
,I WKH YROWDJH PHDVXUHG LV ! �����9� 6B$& �� 6B.2 �

p ,I WKH YROWDJH PHDVXUHG LV � ���9� 6B*( �

q ,I WKH YROWDJH PHDVXUHG LV ! ���9� 6B./�� � � NH\ 21 �

7KH YDULDEOHV 6B;; VKRZQ DERYH DUH SUHVHQW LQ WKH VWDWXV E\WH � VHH SRLQW ������� ��
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$LU�ZDWHU WDEOH � 5$0 �
,QWHUSRODWLRQ IRU YDOXHV UHDG LQ 5$0 FHOOV

�� �� �� �� �� �� �� �� �� ��

�� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ��� ���� ���� ��� ��� ���

�� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

%� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

'� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

(� � � ����� � � ����� ����� ����� � �

)� � � � � ����� � � � � �

�$ �% �& �' �( �)

�� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� �����

�� ���� ���� ���� ���� ���� ����

�� ��� ��� ��� ��� ��� ���

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

$� ���� ���� ���� ���� ���� ����

%� ���� ���� ���� ���� ���� ����

&� ���� ���� ���� ���� ���� ����

'� ����� ����� ����� ����� ����� �����

(� ����� ����� � � � �

)� � � � � � �
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$LU�ZDWHU WDEOH � $'�& �
,QWHUSRODWLRQ IRU YDOXHV UHDG RQ $'& FKDQQHO

�� �� �� �� �� �� �� �� �� ��

�� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

%� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

'� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

(� ���� ���� ���� ���� ���� ���� ���� ���� ����� �����

)� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

�$ �% �& �' �( �)

�� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� �����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

�� ���� ���� ���� ���� ���� ����

$� ���� ���� ���� ���� ���� ����

%� ���� ���� ���� ���� ���� ����

&� ���� ��� ��� ��� ��� ���

'� ��� ���� ���� ���� ���� ����

(� ����� ����� ����� ����� ����� �����

)� ����� ����� ����� ����� ����� �����
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$FNQRZOHGJH

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� (QG RI IUDPH E\WH � (7; � �� +

���������

1R $FNQRZOHGJH

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� 3UHFHGLQJ EORFN FRXQWHU \\ +

� (QG RI IUDPH E\WH � (7; � �� +

�������

(UURU PHPRU\

5($',1*

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� (QG RI IUDPH E\WH � (7; � �� +
5(63216(

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN 1�� +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� (UURU � � 6HH SRLQW ��������� �
���������� ��������������� l

1 (QG RI IUDPH E\WH � (7; � �� +
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(UURU GHFRGLQJ

���������

6WUXFWXUH RI HUURU PHPRU\

7KH HUURU PHPRU\ LV VWUXFWXUHG LQ EORFNV RI � E\WHV IRU D WRWDO RI �� E\WHV DQG HDFK RI WKHVH EORFNV LV
DVVRFLDWHG ZLWK DQ HUURU �D PD[LPXP RI � HUURU FDQ EH VWRUHG DW WKH VDPH WLPH��
:KHUH PRUH WKDQ � HUURUV DUH SUHVHQW DW WKH VDPH WLPH WKH E\WHV DUH GLYLGHG LQWR D QXPEHU RI EORFNV�

7KH � E\WH PHDVXUHG DW HDFK HUURU KDYH WKH IROORZLQJ PHDQLQJ�

�VW (5525 &2'( E\WH � GHILQHV WKH FRPSRQHQW VXEMHFW WR PDOIXQFWLRQ
� 6HH SRLQW ��������� ��

�QG (5525 7<3( E\WH � GHVFULEHV WKH W\SH RI IDLOXUH� H�J� VKRUW FLUFXLW WR *1'
� 6HH SRLQW ��������� ��

�UG DQG �WK (19,5210(17$/ &21',7,216 E\WHV � WKHVH DUH WKH YDOXHV RI WZR SDUDPHWHUV PHDVXUHG
DW WKH PRPHQW LQ ZKLFK WKH IDLOXUH ZDV GHWHFWHG � 6HH SRLQW ��������� ��

�WK )$,/85( )5(48(1&< &2817(5 E\WH� WKLV LV D FRXQWHU ZKLFK LV LQLWLDOLVHG DW YDOXH �� WKH PRPHQW
WKH IDLOXUH LV GHWHFWHG IRU WKH ILUVW WLPH�
7KH FRXQWHU LV GHFUHDVHG E\ � HYHU\ VXEVHTXHQW SRZHU RQ ZKLFK LV FRQFOXGHG ZLWKRXW WKH IDLOXUH EHLQJ
GHWHFWHG DJDLQ�
,I RQ WKH RWKHU KDQG WKH IDLOXUH�DSSHDUV� WKH FRXQWHU LV LQFUHDVHG E\ � �LI LW ZDV DOUHDG\ ORZHU WKDQ WKH
LQLWLDO YDOXH LW LV UHWXUQHG WR ����
:KHQ WKH IUHTXHQF\ FRXQWHU UHDFKHV �� WKH HUURU LV HUDVHG IURP WKH PHPRU\�
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(UURU PHPRU\ WDEOH

(5525
(5525
&2'(

7<3(
&2'(
7<3(

3$5$0(7(5
�

3$5$0(7(5
�

(&8
�� + ,QWHUQDO 5$0 HUURU ;�

(&8
�� + 520�(3520 HUURU ;�

� �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH ORDGLQJ

² VHQVRU �& + VKRUW FLUFXLW WR *1' ;� (QJLQH USP
� Q �

(QJLQH ORDGLQJ
� W/ �

² VHQVRU �& +
RSHQ FLUFXLW ;�

� Q � � W/ �

6HQVRU LQWHJUDWRU �$ +
)5 DW XSSHU OLPLW ;� (QJLQH USP (QJLQH ORDGLQJ6HQVRU LQWHJUDWRU

� )5 � �$ +
)5 DW ORZHU OLPLW ;�

(QJLQH USP
� Q �

(QJLQH ORDGLQJ
� W/ �

$LU IORZ PHWHU �� +

VKRUW FLUFXLW WR %DWWHU\
9 ;�

(QJLQH USP 5HODWLYH WKURWWOH$LU IORZ PHWHU �� +
VKRUW FLUFXLW WR *1' �
RSHQ FLUFXLW ;�

(QJLQH USP
� Q �

5HODWLYH WKURWWOH
DQJOH�� :GNEO �

:DWHU�HQJLQH WHPSHU� �' +

VKRUW FLUFXLW WR %DWW�9�
RSHQ FLUFXLW ;�

(QJLQH USP (QJLQH ORDGLQJ:DWHU�HQJLQH WHPSHU�
DWXUH VHQVRU

�' + VKRUW FLUFXLW WR *1' ;�
(QJLQH USP

� Q �
(QJLQH ORDGLQJ

� W/ �DWXUH VHQVRU
VLJQDO QRW SODXVLEOH ;�

� Q � � W/ �

$LU WHPSHUDWXUH
VHQVRU

�& +
VKRUW FLUFXLW WR %DWWHU\
9� RSHQ FLUFXLW ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �VHQVRU

�& +
VKRUW FLUFXLW WR *1' ;� � Q � � (1* 7 �

�� + RSHQ FLUFXLW ;�
(QJLQH ORDG

(QJLQH USP VHQVRU
�� +

VLJQDO QRW SODXVLEOH
�)LDW &RXSý 7XUER
RQO\�

;�

(QJLQH ORDG�
LQJ
� W/ �

(QJLQH WHPS�
� (1* 7 �

(QJLQH WLPLQJ VHQVRU �� +
VKRUW FLUFXLW WR %DWWHU\
9�RSHQ FLUFXLW ;� (QJLQH USP

� Q �
(QJLQH ORDGLQJ

� W �
(QJLQH WLPLQJ VHQVRU �� +

VKRUW FLUFXLW WR *1' ;� � Q � � W/ �

9HKLFOH VSHHG VHQVRU �� + VLJQDO QRW SODXVLEOH ;� (QJLQH USP
� Q �

(QJLQH ORDGLQJ
� W/ �

7KURWWOH SRWHQWLRPH� �& +
PD[�� DQJOH � ��� � ;� (QJLQH ORDG�

LQJ (QJLQH WHPS�7KURWWOH SRWHQWLRPH
WHU �& +

PD[� DQJOH � � � ;�
LQJ
� W/ �

(QJLQH WHPS�
� (1* 7 �

3UHVVXUH VHQVRU �� +

YDOXH� VBPD[
� ����� 9 �
YROWDJH VBPLQ
� ����� 9 �

;�
;�

(QJLQH USP
� Q �

(QJLQH ORDGLQJ
� W/ �

6XSHUFKDUJLQJ SUHV�
VXUH RYHU OLPLW �� + DW WRS OLPLW ;� (QJLQH USP

� Q �
$LU WHPS�
�7$16�

6XSHUFKDUJLQJ
DGMXVWPHQW ZLWK �$ +

DW WRS OLPLW ;� (QJLQH USP (QJLQH WHPS�DGMXVWPHQW ZLWK
WKURWWOH FORVHG

�$ +
DW ERWWRP OLPLW ;�

(QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

%DWWHU\ YROWDJH �� +

YROWDJH ! � PD[
������� 9� ;�

(QJLQH USP (QJLQH WHPS�%DWWHU\ YROWDJH �� +
YROWDJH V PLQ
� ����� 9 � ;�

(QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS,QMHFWRU � (� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �,QMHFWRU � (� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS,QMHFWRU � (� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �,QMHFWRU � (� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

FRQWLQXHG
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(UURU PHPRU\ WDEOH FRQWLQXHG

(5525
(5525
&2'(

7<3(
&2'(
7<3(

3$5$0(7(5
�

3$5$0(7(5
�

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS,QMHFWRU � (� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �,QMHFWRU � (� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS,QMHFWRU � (� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �,QMHFWRU � (� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS,QMHFWRU � (� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �,QMHFWRU � (� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS:DVWH 'DWH �� + V�F� WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �:DVWH 'DWH �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

$XWRPDWLF WUDQVPLV�
VLRQ LQSXW �'+ V�F� WR *1' ;� (QJLQH USP

� Q �
(QJLQH ORDGLQJ

� W/ �

,GOH DFWXDWRU �RSHQ
V�F� WR %DWWHU\ 9 ;�

(QJLQH USP (QJLQH WHPS,GOH DFWXDWRU �RSHQ�
LQJ ZLQGLQJ � �� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �LQJ ZLQGLQJ � �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

,GOH DFWXDWRU �FORVLQJ
V�F� WR %DWWHU\ 9 ;�

(QJLQH USP (QJLQH WHPS,GOH DFWXDWRU �FORVLQJ
ZLQGLQJ � �� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �ZLQGLQJ � �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS3XUJH &DQLVWHU �� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �3XUJH &DQLVWHU �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

.QRFN VHQVRU � �� + 6LJQDO QRW SODXVLEOH ;� (QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

.QRFN VHQVRU � �� + 6LJQDO QRW SODXVLEOH ;� (QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

.QRFN HYDOXDWLRQ FLU�
FXLW �) + 6LJQDO QRW SODXVLEOH ;� (QJLQH USP

� Q �
(QJLQH ORDGLQJ

� W/ �

'79
6HOI�DGDSWDWLRQ SD �� +

%H\RQG WKH SODXVLEOH
XSSHU OLPLW ;�

(QJLQH USP (QJLQH WHPS�6HOI�DGDSWDWLRQ SD�
UDPHWHUV

�� + %H\RQG WKH SODXVLEOH
ORZHU OLPLW ;�

(QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

)5$
6HOI�DGDSWDWLRQ SD �� +

%H\RQG WKH SODXVLEOH
XSSHU OLPLW ;�

(QJLQH USP (QJLQH WHPS�6HOI�DGDSWDWLRQ SD�
UDPHWHUV

�� + %H\RQG WKH SODXVLEOH
ORZHU OLPLW ;�

(QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

75$ �� +

%H\RQG WKH SODXVLEOH
XSSHU OLPLW ;�

(QJLQH USP (QJLQH WHPS�75$
6HOI�DGDSWDWLRQ SD�
UDPHWHUV

�� + %H\RQG WKH SODXVLEOH
ORZHU OLPLW ;�

(QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

)XHO SXPS UHOD\ �� + V�F� WR %DWWHU\ 9 ;� (QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

0RGXODU PDQLIROG
V�F� WR %DWWHU\ 9 ;�

(QJLQH USP (QJLQH WHPS0RGXODU PDQLIROG
FRPPDQG �� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �FRPPDQG �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS(*5 �QRW DFWLYDWHG� )) + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �(*5 �QRW DFWLYDWHG� )) +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �
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(UURU PHPRU\ WDEOH FRQWLQXHG

(5525
(5525
&2'(

7<3(
&2'(
7<3(

3$5$0(7(5
�

3$5$0(7(5
�

(OHFWURQLF NH\
�,PPRELOLVHU� &� + (UURU EHWZHHQ ,PPREL�

OLVHU DQG (�&�8� ;� ,PPRELOLVHU
%\WH %DWWHU\ YROWDJH

V�F� WR %DWWHU\ 9 ;�
(QJLQH USP (QJLQH WHPS7LPLQJ YDULDWRU �� + VKRUW FLUFXLW WR *1' ;� (QJLQH USP

� Q �
(QJLQH WHPS�
� (1* 7 �7LPLQJ YDULDWRU �� +

RSHQ FLUFXLW ;�
� Q � � (1* 7 �

&RROLQJ )DQ �� + 6LJQDO QRW SODXVLEOH ;� (QJLQH USP
� Q �

(QJLQH WHPS�
� (1* 7 �

(UURU W\SH FRGLQJ

[[[[ ���� 6KRUW FLUFXLW WR EDWW9 RU YDOXH ! PD[
[[[[ ���� 6KRUW FLUFXLW WR *1' RU YDOXH � PLQ
[[[[ ���� 2SHQ FLUFXLW
[[[[ ���� 6LJQDO QRW SODXVLEOH
[[[� [[[[ ,PSRUWDQW HUURU IRU &$5% �OLJKW RQ�
[[�[ [[[[ )DLOXUH PHPRULVHG DIWHU D SHULRG RI WLPH
[�[[ [[[[ )DLOXUH PRPHQWDULO\ SUHVHQW
�[[[ [[[[ 6SRUDGLF HUURU � �� VWDWLF HUURU�

�������

7UDQVPLVVLRQ RI VHFUHW FRGH

&RGH WUDQVPLVVLRQ IURP 7HVWHU

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� � IL[HG FRGH � �� +
� )LUVW GLJLW �[ +
� 6HFRQG GLJLW �[ +
� 7KLUG GLJLW �[ +
� )RXUWK GLJLW �[ +
� )LIWK GLJLW �[ +
�� (QG RI IUDPH E\WH � (7; � �� +

7KH FRGH LV NQRZQ WR WKH RZQHU RI HDFK YHKLFOH DQG LVZULWWHQ RQ WKH l6HFXULW\ &DUGl JLYHQ WR WKH FXVWRP�
HU WRJHWKHU ZLWK WKH NH\V�
7R VWDUW WKH UHFRYHU\ SURFHGXUH ZLWK WKH 7HVWLQJ ,QVWUXPHQW� WKH FRGHPXVW EH HQWHUHG RQ WKH WHVWHU
V NH\
SDG VWDUWLQJ IURP WKH ILVW GLJLW RQ WKH OHIW�
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(�&�8� UHVSRQVH

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +
� %ORFN FRXQWHU [[ +
� 7LWOH � 6HH SRLQW ��������� �
� � IL[HG FRGH � �� +
� )LUVW GLJLW �[ +
� 6HFRQG GLJLW �[ +
� 7KLUG GLJLW �[ +
� )RXUWK GLJLW �[ +
� )LIWK GLJLW �[ +
�� (QG RI IUDPH E\WH � (7; � �� +

)RU VDIHW\ UHDVRQV WKH (�&�8� GRHV QRW FRQILUP WKH FRUUHFWQHVV RI WKH FRGH UHFHLYHG�
WKH RQO\ ZD\ RI FKHFNLQJ LV WR REVHUYH WKH ZDUQLQJ OLJKW ZKLFK VKRXOG JR RXW DW WKH HQG RI HDFK SURFH�
GXUH�

���

$FWLYH GLDJQRVLV

�����

/LVW RI DFWLYH GLDJQRVHV DYDLODEOH DIWHU UHTXHVW E\ 7HVWLQJ ,QVWUXPHQW � (�&�8�

(UURU HUDVXUH
,QMHFWRU �
,QMHFWRU �
,QMHFWRU �
,QMHFWRU � �1RW XVHG RQ $OID 5RPHR HQJLQHV�
,QMHFWRU �
,GOH DFWXDWRU
&DQLVWHU SXUJH UHOD\
(*5 �QRW XVHG�
7LPLQJ YDULDWRU UHOD\
0RGXODU PDQLIROG �1RW XVHG� � :DVWH *DWH �XVHG RQ &RXSý )LDW 7XUER RQO\�
$LU FRQGLWLRQLQJ FRPSUHVVRU
)DQ VSHHG � �XVHG RQ $OID 5RPHR HQJLQHV RQO\�
)DQ VSHHG � �XVHG RQ $OID 5RPHR HQJLQHV RQO\�
(QG RI GLDJQRVLV
7UDQVPLVVLRQ RI 6HFXULW\ &RGH ��� � � ILYH GLJLWV RI FRGH�
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$FWLYH GLDJQRVLV PRGH

�������

(UURU PHPRU\ UHVHW

1R DXWKRULVDWLRQ LV QHFHVVDU\�

(UURU GHOHWLRQ IUDPH IURP )/7

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� (QG RI IUDPH E\WH � (7; � �� +

7KH UHVSRQVH WR WKH UHTXHVW WR GHOHWH WKH HUURU PHPRU\ LV FRPSRVHG E\ DQ DFNQRZOHGJH EORFN ZKHUH
WKH FRPPDQG LV FDUULHG RXW FRUUHFWO\ LQ DGGLWLRQ WR WKH DFWLRQ LWVHOI� RWKHUZLVH WKH (&8 VHQGV D QR DF�
NQRZOHGJH EORFN�

�������

$FWXDWRU DFWLYDWLRQ EORFN

9HKLFOH FRQGLWLRQV � .H\ 21 DQG HQJLQH QRW UXQQLQJ�

$FWLYH GLDJQRVLV LQSXW PRGH � DFWXDWRU DFWLYDWLRQ IUDPH�

%HKDYLRXU RI WKH FRQWURO XQLW GXULQJ DFWLYH GLDJQRVLV � H[FKDQJH RI DFNQRZOHGJH ZLWK WKH 7HVWLQJ
,QVWUXPHQW

0RGH RI LQWHUUXSWLQJ DFWLYDWLRQ RI WKH GHYLFH � � ZLWK D GDWD�HUURU UHTXHVW�
� VWDUWLQJ WKH HQJLQH�

([LW IURP DFWLYH GLDJQRVLV � � H[FHHGLQJ WLPH RXW EHWZHHQ H[FKDQJH
RI EORFNV

� ZLWK D GDWD�HUURU UHTXHVW�
� VWDUWLQJ WKH HQJLQH�

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� $FWXDWRU SLQ QXPEHU � 6HH SRLQW ��������� �

� (QG RI IUDPH E\WH � (7; � �� +
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$FWXDWRU WDEOH

3LQ 1R� 'HVFULSWLRQ 0RGH RI DFWLYDWLRQ

�� ,QMHFWRU �
�� ,QMHFWRU �
�� ,QMHFWRU � $FWLYDWLRQ IRU � PV ZLWK I  � +]
�� ,QMHFWRU �

$FWLYDWLRQ IRU � PV ZLWK I � +]

�� ,QMHFWRU � p

� ,GOH DFWXDWRU $FWLYDWLRQ ZLWK GXW\ F\FOH  ��� IRU � VHF�
DQG GXW\ F\FOH  ��� IRU � VHF�

� &DQLVWHU SXUJH UHOD\
�� 7LPLQJ YDULDWRU UHOD\

�� 0RGXODU PDQLIROG �4� o

:DVWH JDWH q

$FWLYDWLRQ ZLWK I  ��� +]

�� $LU FRQGLWLRQHU FRPSUHVVRU
�� )DQ � w

�� )DQ � w

o 1RW XVHG�

w 8VHG RQ $OID 5RPHR HQJLQHV RQO\�

p 1RW XVHG RQ $OID 5RPHR HQJLQHV�

q 8VHG RQ )LDW &RXSý 7XUER RQ\�

�������

(QG RI GLDJQRVWLF GLDORJXH

7KH GLDJQRVWLF GLDORJXH LV HQGHG E\ WKH WUDQVPLVVLRQ RI WKH IROORZLQJ IUDPHV�

',$*1267,& ',$/2*8( (1' 5(48(67

%<7( 1R� 0($1,1* &2'(

� /HQJWK RI EORFN �� +

� %ORFN FRXQWHU [[ +

� 7LWOH � 6HH SRLQW ��������� �

� (QG RI IUDPH E\WH � (7; � �� +

7KH GLDORJXH LV DOVR HQGHG E\ GLVFRQQHFWLQJ WKH FRQWURO XQLW RU E\ WLPH RXW� DIWHU � VHFRQG�
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