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6\VWHP RSHUDWLRQ DQG IDXOW\ FRPSRQHQWV

LGHQWLILFDWLRQ LQ WKH PRGHOV� �6HH q $�
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7R SURYLGH LQGLFDWLRQV UHJDUGLQJ WKH RSHUDWLRQ RI WKH HOHFWURQLF FRQWURO XQLWV IRU WKH l,$: 3� E\ 343l
PXOWLSOH LQMHFWLRQ�LJQLWLRQ V\VWHP DQG WR GHILQH WKH PHWKRGV RI LGHQWLI\LQJ IDXOW\ FRPSRQHQWV�

&20326,7,212) 7+( 67$1'$5'

� SRLQW � � FRPSRVLWLRQ RI WKH V\VWHP�

� SRLQW � � V\VWHP RSHUDWLRQ�

� SRLQW � � IXQFWLRQDO FKHFNV DQG LGHQWLILFDWLRQ IDXOW\ FRPSRQHQWV�

� $QQH[ � � V\VWHP GLDJQRVLV FKDUDFWHULVWLFV�

7KLV VWDQGDUG FRQVLVWV RI � SDJHV DQG � DQQH[ �VHH SDJH � �

'HF� 
�� (GLWLRQ � �1HZ �5*�

$ 2FW� 
�� l l �0RGLILHG DQQH[ � IRU LQVHUWLRQ RI (/(&7521,& .(< �LPPRELOLVHU�
DQG FRUUHFWHG q$ �5*�

% 'HF� 
�� l l �&RUUHFWLRQV PDGH WR GUDZLQJ UHIHUHQFHV DQG WR 6XSSOLHU 6SDUH
3DUWV &RGHV �5*�
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7,32 ������9 86$
�� �� '� �� �� �� �$- ������� �������������

7,32 0DT ���� ��9 �� &( �� �� �� �'- �������� �������������

1XRYD 'HOWD ���� ��9 �� &( �� �� �� �'- �������� �������������

1XRYD 'HOWD ���� ��9
7�& �[� �� &% �� �� �� �$- �������� �������������

&283ü (66( ��� ��9
7�& �� &% �� �% �� '�- �������� �������������

'HOWD (YROX]LRQH ����
��9 �[� 86$
�� �� &' �� �� �� (� - �������� �������������

&RXSý 6 ��� DGGUHVV ��+ RQ
OL / W G

�� &( �� �� �� %)4 �������� �������������

�
&RXSý 6 ��� 7�& OLQH / WRZDUGV

(�&�8�
�� &% �� �� �� %$4 �������� �������������

�
1XRYD 'HOWD ���

(�&�8�
DQG OLQH . WRZDUGV
7 ,

�� &( �� �� �� ��4 �������� �������������

1XRYD 'HOWD ��� 7�& 7HVW ,QVWUXPHQW �� &% �� �� �� �%4 �������� �������������

'HGUD ��� �9 &�$�
�� �% �� �� �� $�4

�������� �������������

7HPSUD ��� �9 &�$�
�� �% �� �� �� $�4

�������� ����������

7HPSUD ��� �9 PHFK�
JHDU �� �� �� �� �� ��4 �������� �������������

7HPSUD ��� �9 �[� �� �� �� �� �� ��4 �������� �������������

'HGUD ��� ��9 �[� �� &( �� �� �� ��4 �������� �������������

'HGUD ��� ��9 �� &( �� �� �� &�4 �������� �������������

$OID ��� ��� ��9 �[� �� %& �� �� �� ��4 �������� �������������

- 9HUVLRQ ZLWKRXW (/(&7521,& .(< � ,PPRELOLVHU �
4 9HUVLRQ ZLWK (/(&7521,& .(< � ,PPRELOLVHU ��

�

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

7KH V\VWHP LV FRPSRVHG RI WKH FRPSRQHQWV OLVWHG EHORZ� 7KH FKDUDFWHULVWLFV RI WKHVH FRPSR�
QHQWV DUH GHVFULEHG LQ WKH UHODWLYH SURFXUHPHQW VSHFLILFDWLRQV DOVR OLVWHG EHORZ�

:HEHU HOHFWURQLF LQMHFWLRQ�LJQLWLRQ FRQWURO XQLW 3�6� � &(/ �
$EVROXWH SUHVVXUH VHQVRU 3�6� ������� � &(/ �
,QWDNH DLU WHPSHUDWXUH VHQVRU 3�6� ������� � &(/ �
(QJLQH FRRODQW WHPSHUDWXUH VHQVRU 3�6� ������� � &(/ �
+LJK YROWDJH GLVWULEXWRU ZLWK EXLOW�LQ HQJLQH WLPLQJ VHQVRU 3�6� ������� � &(/ �
(QJLQH USP DQG 7'& VHQVRU 3�6� ������� � &(/ �
7KURWWOH YDOYH SRVLWLRQ VHQVRU 3�6� ���������� � &(/ �
(OHFWULF IXHO SXPS LQ WDQN 3�6� ���������� � &(/ �
(OHFWURLQMHFWRUV 3�6� ������� � &(/ �
(OHFWURPDJQHWLF DLU YDOYH 3�6� ���������� � &(/ �
,JQLWLRQ PRGXOH 3�6� � &(/ �
/DPEGD VHQVRU 3�6� ���������� � &(/ �
(OHFWULF IXHO SXPS FRQWURO UHOD\ 3�6� ������� � &(/ �
(OHFWURQLF XQLW VXSSO\ UHOD\ 3�6� ������� � &(/ �
)XHO SUHVVXUH UHJXODWRU 3�6� ���������� � &0( �
,JQLWLRQ FRLOV 3�6� ������� � &(/ �
.QRFN VHQVRU 3�6� ������� � &(/ �
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� � (OHFWURQLF LQMHFWLRQ�LJQLWLRQ FRQWURO XQLW
� � 'LDJQRVLV VRFNHW
� � 530 DQG 7'& VHQVRU
� � (QJLQH SXOOH\ �IRXU WHHWK�
� � ,JQLWLRQ FRLO ZLWK EXLOW�LQ SRZHU PRGXOH
� � 7KURWWOH ERG\
� � 7KURWWOH YDOYH SRVLWLRQ VHQVRU
� � (QJLQH LGOH USP UHJXODWLRQ DFWXDWRU � 9�$�(� �
� � (QJLQH FRRODQW WHPSHUDWXUH VHQVRU

�� � ,QWDNH DLU DEVROXWH SUHVVXUH VHQVRU
�� � ,QWDNH DLU WHPSHUDWXUH VHQVRU
�� � /DPEGD VHQVRU
�� � )XHO SUHVVXUH UHJXODWRU
�� � (OHFWURLQMHFWRUV DQG IXHO PDQLIROG
�� � 6\VWHP SRZHU VXSSO\ GRXEOH UHOD\
�� � 6\VWHP IXVH
�� � (OHFWURQLF FRQWURO XQLW IXVH
�� � .H\�RSHUDWHG LJQLWLRQ VZLWFK
�� � 6SDUN SOXJV
�� � &DWDO\WLF FRQYHUWHU
�� � )XHO ILOWHU
�� � (OHFWULF IXHO SXPS
�� � )XHO WDQN
�� � ,QMHFWLRQ�LJQLWLRQ V\VWHP PDOIXQFWLRQ ZDUQLQJ OLJKW
�� � 5HY FRXQWHU
�� � +LJK YROWDJH GLVWULEXWRU ZLWK EXLOW�LQ LQMHFWLRQ WLPLQJ VHQVRU
�� � %DWWHU\
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6<67(0 23(5$7,21

7KH 3� )DPLO\ :HEHU�0DUHOOL PXOWLSOH LQMHFWLRQ�LJQLWLRQ V\VWHP LV D V\VWHP HPSOR\LQJ D
PLFURSURFHVVRU�FRQWUROOHG GLJLWDO LQMHFWLRQ WHUPHG l 63((' '(16,7< /$0%'$ l L�H� WKH DQJXODU
VSHHG� GHQVLW\ RI LQWDNH DLU� FRXQWHU URWDWLRQ FRQWURO RI WKH PL[WXUH UDWLR� ,Q SUDFWLVH WKLV V\VWHP XVHV
WKH HQJLQH USP DQG WKH DLU GHQVLW\ WR PHDVXUH WKH TXDQWLW\ RI DLU GUDZQ LQ E\ WKH HQJLQH LWVHOI�

7KH VHQVRUV SUHVHQW LQ WKH V\VWHPPDNH LW SRVVLEOH WR FRUUHFW WKH EDVLF VWUDWHJ\ IRU DOO FRQGLWLRQV RI HQ�
JLQH RSHUDWLRQ�

7KH GHQVLW\ RI WKH DLU GUDZQ LQ E\ WKH HQJLQH LV FDOFXODWHG RQ WKH EDVLV RI DEVROXWH SUHVVXUH DQG WHPSHUD�
WXUH RI WKH DLU� ERWK PHDVXUHG LQ WKH LQWDNH PDQLIROG�

2QFH WKH TXDQWLW\ RI WKH DLU KDV EHHQ HVWDEOLVKHG� WKH TXDQWLW\ RI IXHO LV PHWHUHG RQ WKH EDVLV RI WKH
PL[WXUH UDWLR UHTXLUHG�
7KH TXDQWLW\ RI DLU GUDZQ LQ E\ HDFK F\OLQGHU� IRU HDFK HQJLQH F\FOH� PDLQO\ GHSHQGV RQ�

� ,QWDNH DLU GHQVLW\
� 8QLW GLVSODFHPHQW
� 9ROXPHWULF HIILFLHQF\

9ROXPHWULF HIILFLHQF\ LV GHWHUPLQHG H[SHULPHQWDOO\ RQ WKH HQJLQH DFURVV WKH HQWLUH UDQJH RI HQJLQH RSHU�
DWLRQ �USP DQG ORDGLQJ� DQG LV VWRUHG LQ D PDS RI WKH HOHFWURQLF FRQWURO XQLW

7KH LQMHFWRUV DUH FRPPDQGHG VHTXHQWLDOO\ DQG DUH WLPHG RQ SHU F\OLQGHU� 7KH LQMHFWRUV DUH FRPPDQGHG
LQ DFFRUGDQFH ZLWK WKH LQWDNH VHTXHQFH ZKLOH GHOLYHU\ �IRU HDFK F\OLQGHU� PD\ EH PRYHG ZLWK D FHUWDLQ
LQMHFWLRQ DGYDQFH VWDUWLQJ IURP WKH H[SDQVLRQ SKDVH XS WR WKH LQWDNH SKDVH DOUHDG\ XQGHUZD\�

7KH WLPLQJ RI WKH VWDUW RI GHOLYHU\ LV FRQWDLQHG LQ D PDS RI WKH HOHFWURQLF FRQWURO XQLW�

,JQLWLRQ LV RI WKH LQGXFWLRQ GLVFKDUJH W\SH ZLWK FRQGXFWLRQ WLPH FRQWURO FRQWUROOHG E\ D SRZHU PRGXOH
FRXSOHG WR WKH LJQLWLRQ FRLO�

7KH HQJLQH USP DQG WKH GHQVLW\ RI WKH LQWDNH DLU DOVR PDNH LW SRVVLEOH WR FDOFXODWH WKH RSWLPDO LJQLWLRQ
DGYDQFH IRU DOO RSHUDWLQJ FRQGLWLRQV�

7KH VWRLFKHLRPHWULF DLU�IXHO UDWLR LQ WKLV V\VWHP PXVW EH NHSW DV SUHFLVH DV SRVVLEOH WR SHUPLW D FRUUHFW
DQG ODVWLQJ RSHUDWLRQ RI WKH FDWDO\WLF VLOHQFHU DQG WKXV WR UHGXFH SROOXWDQW HPLVVLRQV�

6WRLFKHLRPHWULF PHWHULQJ LV DOVR REWDLQHG ZLWK WKH DLG RI D ODPEGD VHQVRU RI WKH SUH�KHDWHG W\SH� 7KLV
VHQVRU� E\ D FRQVWDQW DQDO\VLV RI WKH TXDQWLW\ RI R[\JHQ FRQWDLQHG LQ WKH H[KDXVW JDVHV� DOHUWV WKH HOHF�
WURQLF FRQWURO XQLW ZKLFK LV DEOH WR PDNH UHDO�WLPH FRUUHFWLRQV WR WKH PL[WXUH UDWLR �DLU�IXHO� ZKHQ WKLV
LV QRW VWRLFKHLRPHWULF E\ LQVWDQWDQHRXVO\ PHWHULQJ WKH IXHO WR EH LQMHFWHG WKRXJK WKH LQMHFWRUV�

7KLV LV WKH UHDVRQ IRU ZKLFK WKH V\VWHP LV WHUPHG l 63((' '(16,7< /$0%'$ l�

7KH FRQWURO XQLW LV DEOH WR �

0DQDJH WKH IUHTXHQF\ DQG WLPH RI LQMHFWLRQ� L�H� SURYLGH WKH TXDQWLW\ RI IXHO� FDOFXODWHG IRU HDFK F\OLQ�
GHU ZLWK D FRPPDQG RI WKH VHTXHQWLDO W\SH WLPHG ������� LQ D VLQJOH GHOLYHU\�

(OHFWURQLFDOO\ FRQWURO WKH PRPHQW RI LJQLWLRQ E\ WKH FRLO DQG SRZHU PRGXOH �

&KHFN WKH DLU GHOLYHU\ DW LGOH USP E\ WKH 9�$�(� LQ RUGHU WR SHUPLW UHJXODU RSHUDWLRQ RI WKH HQJLQH ZKHQ
WKH DPELHQW SDUDPHWHUV DQG ORDG DSSOLHG FKDQJH�

7KURXJK WKH H[HFXWLRQ RI SDUWLFXODU GLDJUDPV� GHWHFW DQ\ RSHUDWLQJ GHIHFWV RI WKH YDULRXV VHQVRUV�
UHFRUGHG LQ WKH 5$0PHPRU\ DQG UHSODFH WKH HUURQHRXV GDWD RU GDWD QRW DFKLHYHG ZLWK UHSODFHPHQW
YDOXHV LQ RUGHU WR HQVXUH FRQWLQXRXV RSHUDWLRQ RI WKH HQJLQH HYHQ XQGHU HPHUJHQF\ FRQGLWLRQV �5(�
&29(5<� DQG DOHUWLQJ WKH GULYHU RI WKH HPHUJHQF\ VLWXDWLRQ E\ VZLWFKLQJ LQ WKH LQVWUXPHQW SDQHO WKH
ZDUQLQJ OLJKW RQ�
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7KH YHKLFOH ZLOO QRW IXQFWLRQ LI D VHULRXV GHIHFW LV SUHVHQW LQ RQH RI WKH IROORZLQJ SDUWV�

� 530 DQG 7'& VHQVRU
� SRZHU PRGXOH DQG LJQLWLRQ FRLO
� IXHO SXPS
� HOHFWURLQMHFWRUV
� FRQWURO XQLW SRZHU VXSSO\ IXVHV RU FLUFXLWV�

3URYLGH WKH GDWD UHODWLYH WR RSHUDWLQJ GHIHFWV GHWHFWHG DQG VWRUHG YLD WKH VHULDO OLQH �VHULDO VRFNHW�
RI WKH 7HVW ,QVWUXPHQW �H�J� )LDW�/DQFLD�7HVWHU �� LI FRQQHFWHG�

6WRUH DQG� RYHU D SHULRG RI WLPH� DGDSW WKH YHKLFOH SDUDPHWHUV� L�H� PRGLI\ RU PDLQWDLQ D FRUUHFWLYH
IDFWRU IRU WKH LQMHFWLRQ WLPH LQ WKH PHPRU\ ZKLFK LQIOXHQFHV WKH PL[WXUH UDWLR YLD WKH VLJQDO FRPLQJ IURP
WKH ODPEGD VHQVRU �6(/)�$'$37$7,21 IXQFWLRQ�

3RVVLELOLW\ WR EH FRQQHFWHG WR WKH (/(&7521,& .(< � ,PPRELOLVHU � FRQWURO XQLW

2QFH WKH FXVWRPLVDWLRQ SURFHGXUH KDV EHHQ FRPSOHWHG IRU WKH YHKLFOH �PHPRULVDWLRQ RI WKH NH\V� WKH
HQJLQH FRQWURO XQLW PXVW EH FRQQHFWHG WR WKH HOHFWURQLF NH\ FRQWURO XQLW ZLWK ZKLFK FXVWRPLVDWLRQ ZDV
FDUULHG RXW�

k7KH ,PPRELOLVHU V\VWHP SUHYHQWV WKH HQJLQH IURP EHLQJ VWDUWHG XQOHVV RQH RI WKH NH\V �ILWWHG ZLWK D
7UDQVSRQGHU�l PHPRULVHG E\ WKH LPPRELOLVHU FRQWURO XQLW LV XVHG�

$V VRRQ DV WKH LJQLWLRQ NH\ KDV EHHQ WXUQHG WR WKH k0$5&,$l SRVLWLRQ� DQ H[FKDQJH RI LQIRUPDWLRQ RF�
FXUV EHWZHHQ WKH HQJLQH FRQWURO XQLW DQG WKH LPPRELOLVHU FRQWURO XQLW� LI WKH SURFHGXUH KDV D SRVLWLYH
RXWFRPH� WKH HQJLQH FRQWURO XQLW SHUPLWV VWDUWLQJ� LI QRW SUHYHQWV LW�

7KH FRPPXQLFDWLRQ H[SORLWV D VHULDO OLQH ZKLFK FRQQHFWV WKH WZR FRQWURO XQLWV�

�

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

���

7KH FRUUHFWQHVV RI WKH HOHFWULFDO�SQHXPDWLF FRQQHFWLRQV DQG WKH SUHVHQFH RI V\VWHP DQRPDOLHV LV
FKHFNHG XVLQJ WKH WHVWLQJ SURFHGXUH EHORZ�

$ IXOO FRQWURO LV RQO\ FDUULHG RXW ZKHQ WKH HQJLQH LV UXQQLQJ DW LGOH DV VSHFLILHG LQ 3UFHVV 6WDQGDUGV
������� DQG ��������

���

(QJLQH WHVWLQJ�GLDJQRVLV SURFHGXUH � IXOO FKHFN�

7KLV RSHUDWLRQ PXVW EH FDUULHG RXW XVLQJ WKH WHVWLQJ HTXLSPHQW IRU ZKLFK SURYLVLRQ LV PDGH GXULQJ SUR�
GXFWLRQ IRU HOHFWURQLF FRQWURO XQLWV RI ),$7[[[�� \\\\ � GHVLJQ RU ZLWK WKH DLG RI WKH ),$7�/$1&,$ 7HVWHU
ZKHUH WKH QHFHVVDU\ PRGLILFDWLRQV KDYH QRW EHHQ PDGH RU WKH DERYH HTXLSPHQW LV QRW SUHVHQW�

�����

&RQWDFW WKH IROORZLQJ GHSDUWPHQW WR REWDLQ WKH k&XVWRPLVHG PHPRU\ PRGXOHl IRU WKH FRQWURO XQLW
DQG UHODWLYH WHVWLQJ SURFHGXUHV

'�7��6LVWHPL HG ,PSLDQWL (OHWWULFL HG (OHWWURQLFL � 0HWRGRORJLH H 7HVWLQJ � 'LDJQRVL
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,GHQWLILFDWLRQ RI WKH V\VWHP ZLWK ,62 FRGH
� WUDQVPLWWHG E\ FRQWURO XQLW DW SRZHU RQ�

,GHQWLILFDWLRQ RI WKH FRQWURO XQLW ZLWK VSDUH
SDUWV FRGH �WUDQVPLWWHG XSRQ UHTXHVW IURP WKH
7HVW ,QVWUXPHQW�

&RQQHFWLRQ YDOLGLW\ FKHFN EHWZHHQ 7HVW ,QVWUX�
PHQW DQG &RQWURO 8QLW

9LVXDOLVDWLRQ RI �
� GXUDWLRQ RI FDOFXODWHG LQMHFWLRQ SXOVH
� UHVROXWLRQ � �³V�ELW �

� FDOFXODWHG LJQLWLRQ DGYDQFH
� UHVROXWLRQ � ������ELW �

� DFWXDWHG LQMHFWLRQ WLPLQJ DQJOH
� FRQYHUVLRQ IRUPXOD �
§  ���� � '$780 ����� �

� EDWWHU\ YROWDJH � UHVROXWLRQ� ���� P9�ELW �
� HTXLYDOHQW SRVLWLRQ RI SK\VLFDO WULPPHU RI
PL[WXUH UDWLR FDOLEUDWLRQ � UDQJH � WR ��� ELW �

� 5$0 WULPPHU SRVLWLRQ RI PL[WXUH UDWLR FDOLEUDWLRQ
� UDQJH � WR ��� ELW �

6LJQDOOLQJ RI �
� UHFRJQLWLRQ RI VLJQDO SDQHO
� VWDWH RI PL[WXUH UDWLR UHJXODWLRQ �VHOI�
DGDSWDWLRQ DFWLYDWHG RU 5$0 WULPPHU DFWLYDWHG�
LQ (3520 DQG (�3520

FRQWLQXHG

4

4

4

4
4

4

4
4

4

4

4

4

4
4

4

4
4

4

4

4

4

4
4

4

4
4

4

4

4

4

4
4

4

4
4

&RPPXQLFDWLRQ SURWRFRO ZLWK 7HVW ,QVWUXPHQW �
7KH GDWD DUH FRGHG DQG WUDQVPLWWHG LQ 15= ZLWK SRVLWLYH ORJLF DW
D VSHHG RI ������ EDXG� :ULWLQJ RI WKH E\WH LV DV IROORZV �
� VWDUW ELW � l�l � � GDWXP ELWV� � VWRS ELW � l�l � QR SDULW\�
$W D SRZHU RQ WKH FRQWURO XQLW WUDQVPLWV � E\WHV RI WKH FDS FRGH
DW ���� EDXG� 6XFFHVVLYH WR WKLV WKH FRQWURO XQLW VHWV LWVHOI IRU
WKH GLDORJXH ZLWK WKH 7HVW ,QVWUXPHQW DW D VSHHG RI ������ EDXG
7KH FRPPXQLFDWLRQ LV EL�GLUHFWLRQDO DQG WDNHV SODFH RQ OLQH l/l
IURP 7HVW ,QVWUXPHQW WR FRQWURO XQLW �WUDQVPLVVLRQ RI GDWD UH�
TXHVW FRGHV�� DQG RQ OLQH l . l IURP WKH FRQWURO XQLW WR WKH 7HVW
,QVWUXPHQW � WUDQVPLVVLRQ RI GDWD UHTXHVWHG��
'DWD WUDQVPLWWHG�
WUDQVPLWWHG IROORZLQJ UHTXHVW IURP WKH 7HVW ,QVWUXPHQW�
� HUURU E\WHV � WKUHH 81,5$0 DQG WKUHH &81,((3 LQ YRODWLOH PHPRU\�
WKUHH 81,((3 LQ SHUPDQHQW PHPRU\ �� �� E\WHV RI HUURU DJH FRXQWHU�
� VWDWXV E\WHV� �� HQJLQH SDUDPHWHUV � HQJLQH USP� LQMHFWLRQ WLPH�
LJQLWLRQ DGYDQFH� SUHVVXUH� ZDWHU WHPS� DLU WHPS� WKURWWOH YDOYH
DQJOH� EDWWHU\ YROWDJH� HTXLYDOHQW SRVLWLRQ RI SK\VLFDO WULPPHU� HOHF�
WURQLF 5$0 WULPPHU SRVLWLRQ� ODPEGD VHQVRU FRUUHFWLRQ LQWHJUDWRU�
LQMHFWLRQ WLPLQJ DQJOH� HOHFWURPDJQHWLF DLU YDOYH GXW\ F\FOH�� WKH ,62
FRGH � � VWDWXV E\WHV � DQG WKH VXSSOLHU VSDUH SDUW FRGH � �� VWDWXV
E\WHV SOXV � HQG RI FRGH E\WH��
5HFRJQLWLRQ RI IDXOWV�
7KLV LV PDQDJHG ZLWKLQ WKH EDVLF IXQFWLRQ UHODWLYH WR HDFK FRPSR�
QHQW�
0HPRULVDWLRQ RI WKH HUURUV�
,I DQ HUURU LV GHWHFWHG RQ D OLQH� VWDUWLQJ IURP WKH 2. VWDWXV� D ILOWHU
SURFHGXUH LV DFWLYDWHG ZKLFK FRQVLVWV RI VDPSOLQJ WKH OLQH IRU D 7�
WLPH� ,I� DW WKH HQG RI 7�� WKH QXPEHU RI HUURQHRXV VDPSOHV H[FHHGV
D VHW YDOXH 4�� WKH ILOWHU VWDJH LV SDVVHG DQG WKH HUURU LV ZULWWHQ LQ
WKH YRODWLOH 5$0 �LI� RQ WKH RWKHU KDQG� WKH ILOWHU VWDJH LV QRW SDVVHG�
LW UHWXUQV WR WKH 2. VWDWH��

.(<� 32  .(< 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 029,1*
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6HOI�GLDJQRVLV RI FRPSRQHQWV �

5$0 PHPRU\ ZULWLQJ HUURU

520 PHPRU\ FKHFNVXP HUURU

((3520 PHPRU\ ZULWLQJ HUURU

4

4

4 4 4 4

,Q WKLV VWDWH WKH PDOIXQFWLRQ ZDUQLQJ OLJKW GRHV QRW FRPH RQ� DV WKH HUURU PXVW
VWLOO EH YDOLGDWHG� $IWHU WKH ILOWHU KDV EHHQ SDVVHG� D YDOLGDWLRQ SURFHGXUH LV DFWL�
YDWHG ZKLFK FRQVLVWV RI VDPSOLQJ WKH OLQH IRU D 7� WLPH� ,I WKH QXPEHU RI HUURQ�
HRXV VDPSOHV H[FHHGV D VHW YDOXH 4� WKH HUURU YDOLGDWLRQ VWDJH LV SDVVHG DQG
WKH HUURU LV ZULWWHQ LQ WKH SHUPDQHQW ((3520� RQO\ DIWHU WKLV RSHUDWLRQ ZLOO WKH
ZDUQLQJ OLJKW FRPH RQ�
,I WKH HUURU YDOLGDWLRQ SURFHGXUH LV QRW SDVVHG� WKH FRQWHQWV RI WKH 5$0 DUH HU�
DVHG DQG D UHWXUQ LV PDGH WR WKH 2. VWDWH �YDOLGDWLRQ RI JRRG VWDWH��
7KH YDOXHV 7�� 4�� 7�� 4� DUH FDOLEUDWLRQ YDOXHV VSHFLILFV IRU HDFK OLQH�
6RPH SDUWLFXODUO\ kVHULRXVl HUURUV GR QRW IDOO XQGHU WKH DOJRULWKP GHVFULEHG DQG
DUH YDOLGDWHG LPPHGLDWHO\ DV VRRQ DV WKH\ DUH GHWHFWHG DQG VWRUHG LQ WKH
SHUPDQHQW PHPRU\� IRU WKLV W\SH RI HUURU WKH PDOIXQFWLRQ ZDUQLQJ OLJKW LV LOOXPL�
QDWHG LPPHGLDWHO\�
0DQDJHPHQW RI WKH HUURU DJH FRXQWHU�
(DFK OLQH EHLQJ WHVWHG LV DVVRFLDWHG ZLWK DQ HUURU FRXQWHU ZKLFK� DW WKH LQLWLDO YDOL�
GDWLRQ RI WKH IDXOW� LV SODFHG DW D IL[HG FDOLEUDWLRQ YDOXH�
7KLV FRXQWHU LV GHFUHDVHG HDFK WLPH WKDW � PLQXWHV SDVV ZLWKRXW WKH HUURU EHLQJ
YDOLGDWHG DJDLQ IURP WKH PRPHQW RI WKH SRZHU RQ�
:KHQ WKH FRXQWHU UHDFKHV �� LI DQRWKHU � PLQXWHV KDYH SDVVHG IURP WKH
VXEVHTXHQW SRZHU RQ ZLWK QR YDOLGDWLRQ RFFXUULQJ� WKH HUURU LV GHOHWHG IURP WKH
SHUPDQHQW ((3520�
'HODWLRQ RI WKH HUURUV LQ WKH SHUPDQHQW PHPRU\�
7KLV LV FDUULHG RXW IROORZLQJ D VSHFLILF FRPPDQG IURP WKH 7HVW ,QVWUXPHQW RU
DXWRPDWLFDOO\ E\ WKH FRQWURO XQLW ZKHQ WKH HUURU DJH FRXQWHU UHDFKHV WKH YDOXH �
�VHH lPDQDJHPHQW RI WKH HUURU DJH FRXQWHUVl��
$FWLYH GLDJQRVLV�
7KLV LV FDUULHG RXW E\ WKH 7HVW ,QVWUXPHQW RQ WKH IXHO SXPS� RQ WKH LQMHFWRUV �LQ
VHTXHQFH RU LQGLYLGXDOO\�� RQ WKH SRZHU PRGXOH DQG RQ WKH 9$(�
,W LV DOVR SRVVLEOH�
� DV DQ DOWHUQDWLYH WR WKH VHOI�DGDSWDWLRQ RI WKH PL[WXUH UDWLR DW LGOH� WR UHJXODWH
WKH &2 E\ DFWLQJ RQ WKH HOHFWURQLF WULPPHU KRXVHG LQ WKH FRQWURO XQLW DQG
DFWLYDWLQJ D VSHFLDO SURFHGXUH YLD WKH 7HVW ,QVWUXPHQW�

� DFWLYDWH D UDSLG PHPRULVDWLRQ SURFHGXUH RI WKH VHOI�GLDJQRVLV SDUDPHWHUV YLD
WKH 7HVW ,QVWUXPHQW�

.(<� 32  .(< 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 029,1*
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0DQDJHPHQW RI WKH PDOIXQFWLRQ ZDUQLQJ OLJKW �
7KH LOOXPLQDWLRQ RI WKH PDOIXQFWLRQ ZDUQLQJ OLJKW LV VXERUGLQDWH WR WKH YDOLGDWLRQ
RI WKH HUURU� ,Q WKLV VWDWH WKH HUURU IODJ LV SUHVHQW DW WKH VDPH WLPH ERWK LQ WKH
YRODWLOH DQG SHUPDQHQW PHPRU\� 7KH ZDUQLQJ OLJKW RQO\ FRPHV RQ LI WKH HUURU LV
DFWXDOO\ SUHVHQW�
)RU WKH HUURUV ZLWK LPPHGLDWH YDOLGDWLRQ WKH LOOXPLQDWLRQ RI WKH ZDUQLQJ OLJKW LV
DOVR LPPHGLDWH� LI WKH JRRG VWDWH RI WKH OLQH LV UHYDOLGDWHG WKH ZDUQLQJ OLJKW ZLOO
VWD\ RQ IRU ��� HQJLQH USP�
127( � ,I DQ HUURU LV SUHVHQW DQG WKH ZDUQLQJ OLJKW LV RQ� PD[LPXP HQJLQH USP LV
OLPLWHG WR ����� WR DYRLG WKH FDWDO\WLF FRQYHUWHU EHLQJ GDPDJHG RZLQJ WR WKH
VWDWH RI PDOIXQFWLRQ DIIHFWLQJ WKH V\VWHP�

$%62/87(
35(6685(
6(1625
5HVLVWDQFH
EULGJH

9LVXDOLVDWLRQ RI �
$EVROXWH SUHVVXUH LQ WKH LQWDNH PDQLIROG
7UDQVIHU IXQFWLRQ � '$780���������
� PP+J �
6LJQDOOLQJ RI �
3UHVVXUH RXW RI SHUPLWWHG UDQJH
� LI S ������ PP+J VHQVRU LQ V�F� WR *1'�
LI S ! ������ PP+J VHQVRU LQ R�F��
6LJQDOOLQJ RI �
,QFRQJUXLW\ EHWZHHQ WKH SUHVVXUH YDOXH PHDVXUHG
E\ WKH VHQVRU DQG WKDW FDOFXODWHG ZLWK WKH SDUWLD�
OLVDWLRQ IXQFWLRQ� 7KLV IXQFWLRQ GHVFULEHV WKH UHOD�
WLRQ EHWZHHQ WKH SUHVVXUH XSVWUHDP DQG GRZQ�
VWUHDP RI WKH WKURWWOH YDOYH RQ WKH EDVLV RI WKH
WKURWWOH YDOYH DQJOH DQG HQJLQH USP�

4

4

4

4

4

4

4

4

4

4

4

4

:RUNLQJ UDQJH RI WKH VHQVRU �
������ ����� PP+J

5HFRYHU\ � ZLWK QR HUURU RQ WKH WKURWWOH YDOYH VHQVRU ��
7KH UHFRYHU\ YDOXHV IRU WKH SUHVVXUH DUH GHWHUPLQHG RQ WKH EDVLV RI WKH SDUWLDO�
LVDWLRQ IXQFWLRQ�

5HFRYHU\ ZLWK HUURU SUHVHQW RQ WKURWWOH YDOYH VHQVRU �
$ VLQJOH UHFRYHU\ YDOXH LV VHOHFWHG�

(1*,1( 530
6(1625

� ZLWK YDULDEOH UH�
OXFWDQFH �

9LVXDOLVDWLRQ RI �
(QJLQH USP � HQJLQH SHULRG ����� UHVROXWLRQ
� ³V�ELW � 7UDQVIHU IXQFWLRQ � ����� � '$780 �
530 �
6LJQDOOLQJ RI �
� R�F�
� V�F� WR *1' DQG ORVV RI VHTXHQFH

4

4

4

4

4

4

4

4

7KH SXOVH JHQHUDWRU FRXSOHG WR WKH VHQVRU LV RI WKH ��WRRWK W\SH�

7KH ORVV RI VHTXHQFH DQG WKH RSHQ FLUFXLW DUH GHWHFWHG E\ FRPSDULVRQ ZLWK WKH
HQJLQH WLPLQJ VLJQDO� VLJQDOOLQJ RI WKLV W\SH RI HUURU RQ WKH HQJLQH USP VHQVRU LV
VXERUGLQDWH WR WKH DEVHQFH RI VLPXOWDQHRXV IDLOXUH RQ WKH HQJLQH WLPLQJ VHQVRU�

.(<� 32  .(< 21 � &.  67$57,1* � (5  (1*,1( 5811,1* � 95  9(+,&/( 029,1*
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(1*,1( 7,0,1*
6(1625

� ZLWK YDULDEOH UH�
OXFWDQFH �

6LJQDOOLQJ RI �
� R�F�
� V�F� WR *1' DQG ORVV RI VHTXHQFH

4 4
4

4
4

4
4

$ FDP ZLWK WZR WHHWK DQJOHG DW ��q WR HDFK RWKHU PDFKLQHG RQWR WKH KLJK YROWDJH
GLVWULEXWRU LV FRXSOHG ZLWK WKH VHQVRU�
7KH ORVV RI VHTXHQFH DQG WKH RSHQ FLUFXLW DUH GHWHFWHG E\ FRPSDULVRQ ZLWK WKH
HQJLQH USP VLJQDO� VLJQDOOLQJ RI WKLV W\SH RI HUURU RQ WKH HQJLQH USP VHQVRU LV
VXERUGLQDWH WR WKH DEVHQFH RI VLPXOWDQHRXV IDLOXUH RQ WKH HQJLQH USP VHQVRU�
5HFRYHU\ � &DUULHG RXW E\ UHFRQVWUXFWLRQ RI WKH FDP VLJQDO RQ WKH EDVLV RI WKH
UHDGLQJ RI WKH HQJLQH USP VLJQDO�

:$7(5 7(0�
3(5$785(
6(1625

� 17& VHQVRU�

9LVXDOLVDWLRQ RI �
7HPSHUDWXUH YDOXH UHDG E\ WKH FRQWURO XQLW
7KH WUDQVIHU IXQFWLRQ FDQ EH REWDLQHG IURP WKH
WDEOH�
6LJQDOOLQJ RI �
7HPSHUDWXUH RXW RI SHUPLWWHG UDQJH
� LI :DWHU 7 �����&� VHQVRU LQ R�F��
LI :DWHU 7 !�����&� VHQVRU LQ V�F� WR *1' ��

4

4

4

4

4

4

4

4

$QJOH RI RSHUDWLRQ � ���R&� ���� R&�
5HFRYHU\ � ZLWK QR VLPXOWDQHRXV HUURU RQ DLU 7 VHQVRU�
LI $LU 7 � ��R&� WKH $LU 7 YDOXH LV XVHG
LI $LU 7 ! ��R&� :DWHU 7 LV SODFHG DW ��R&�
5HFRYHU\ LQ WKH SUHVHQFH RI VLPXOWDQHRXV HUURU RQ $LU 7 VHQVRU �
:DWHU 7 LV SODFHG  ��R&�

$,5 7(03(5$�
785( 6(1625
� 17& VHQVRU�

9LVXDOLVDWLRQ RI �
7HPSHUDWXUH YDOXH UHDG E\ WKH FRQWURO XQLW
/D 7UDQVIHU IXQFWLRQ FDQ EH REWDLQHG IURP WKH
WDEOH �
6LJQDOOLQJ RI �
7HPSHUDWXUH RXW RI SHUPLWWHG UDQJH
� LI $LU 7 �����&� VHQVRU LQ R�F��
LI $LU 7 !�����&� VHQVRU LQ V�F� WR *1' ��

4

4

4

4

4

4

4

4

5DQJH RI RSHUDWLRQ � ���R& WR ���� R&�
5HFRYHU\ � ZLWK QR VLPXOWDQHRXV HUURU RQ ZDWHU 7 VHQVRU �
LI 7 ZDWHU � ��R&� $LU 7  :DWHU 7
LI :DWHU 7 ! ��R&� $LU 7  ��R&�
5HFRYHU\ LQ WKH SUHVHQFH RI VLPXOWDQHRXV HUURU RQ :DWHU 7 VHQVRU �
$LU 7 LV SODFHG  ��R&�

7+5277/(
9$/9( 326,�
7,21 6(1625
� SRWHQWLRPHWHU

VHQVRU�

9LVXDOLVDWLRQ RI �
$QJXODU SRVLWLRQ YDOXH UHDG E\ FRQWURO XQLW
7UDQVIHU IXQFWLRQ LV �
IRU §����� §  '$780��������������
IRU ���� §! �� � §  '$780  ������ � ���
6LJQDOOLQJ RI �
� WKURWWOH DQJOH RXW RI SHUPLWWHG UDQJH �
LI ���� VHQVRU LQ V�F�� LI ! �����VHQVRU LQ R�F�

� VWDWH RI WKURWWOH YDOYH DW LGOH RU ZLGH RSHQ�

4

4

4

4

4

4

4

4

4

4

4

4

5DQJH RI VHQVRU RSHUDWLRQ � �� WR ���
0D[LPXP H[FXUVLRQ � ���
5HFRYHU\ � WKLV LV VHOHFWHG RQ D WDEOH ZLWK �� YDOXHV RQ WKH EDVLV RI WKH SUHVVXUH�
6WDWH RI WKURWWOH YDOYH DW LGOH � � ����
6WDWH RI WKURWWOH YDOYH ZKHQ ZLGH RSHQ � GHSHQGV RQ WKH HQJLQH USP �
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$66,67$1&( 3(5)250$1&(2%7$,1(' %<
&211(&7,1* 7+( 7(67 ,167580(17 72 7+(
',$*126,6 62&.(7� :,7+ &21752/ 81,7
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3
2
&
.
(
5
9
5

127(6

2;<*(1 6(1625
� ² 6(1625 �

9LVXDOLVDWLRQ RI �
6WDWH RI UHJXODWLRQ RI WKH PL[WXUH UDWLR �RSHQ�
FORVHG ORRS�
,QWHJUDO FRUUHFWLRQ IDFWRU � UDQJHá �����
7UDQVIHU IXQFWLRQß �������  '$780
6LJQDOOLQJ RI �
DEVHQFH RI FRPPXQLFDWLRQ IURP WKH ² VHQVRU
� GLVFRQQHFWHG VHQVRU� LQ V�F� WR %DWW�9 RU PDOIXQF�
WLRQLQJ ��

4

4

4

4

4

4

5HFRYHU\ IRU DOO IDLOXUHV DIIHFWLQJ WKH VHQVRU � RSHUDWLRQ LQ 2SHQ /RRS�

,I WKH VHQVRU
V KHDWHU GRHV QRW ZRUN WKLV LV VLJQDOOHG DV DQ HUURU DIIHFWLQJ
WKH VHQVRU LWVHOI�

,1-(&7256

$FWLYDWLRQ RI WKH LQMHFWRUV LQ VHTXHQFH DIWHU FRP�
PDQG IURP WKH 7HVW ,QVWUXPHQW IRU � PV HYHU\ VHF�
RQG IRU � WLPHV�
$FWLYDWLRQ RI D VLQJOH LQMHFWRU DIWHU FRPPDQG IURP
WKH 7HVW ,QVWUXPHQW IRU � PV HYHU\ VHFRQG IRU �
WLPHV�

4

4

,*1,7,21 02'8/(
$FWLYDWLRQ RI FRLO �� DIWHU FRPPDQG IURP WKH 7HVW
,QVWUXPHQW IRU � PV HYHU\ VHFRQG IRU � WLPHV�

4

(/(&7520$*1(7,&
$,5 9$/9(

9LVXDOLVDWLRQ RI �
DFWLYDWLRQ GXW\ F\FOH�
7KH 7UDQVIHU IXQFWLRQ LV�
� '$780 � ��� � � GXW\ F\FOH
$FWLYDWLRQ� DIWHU FRPPDQG IURP WKH 7HVW ,QVWUX�
PHQW IRU �� PV 21 DQG �� PV 2)) IRU � WLPHV�

4

4 4 4 'XW\ &\FOH � ��� � IRU %DWWHU\ 9 RI ��9� � YDOYH FRPSOHWHO\ FORVHG

'XW\ &\FOH ! ��� � IRU %DWWHU\ 9 RI ��9� � YDOYH FRPSOHWHO\ RSHQ

)8(/ 3803
$FWLYDWLRQ RI WKH IXHO SXPS SLORWLQJ UHOD\ IRU ��
VHFV� DIWHU FRPPDQG IURP 7HVW ,QVWUXPHQW�

4
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&211(&7,1* 7+( 7(67 ,167580(17 72 7+(
',$*126,6 62&.(7� :,7+ &21752/ 81,7
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3
2
&
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(
5
9
5

127(6

(/(&7521,& .(<
� 25 ,002%,/,6(5 �

� RQO\ ZKHUH

DSSOLFDEOH �

9LVXDOLVDWLRQ RI �
� LPPRELOLVHU VWDWXV HUURU E\WH YDOXH LQ 5$0

� ,PPRELOLVHU VWDWXV HUURU E\WH YDOXH LQ (�3520

�HUURU DJH FRXQWHU E\WH YDOXH

6LJQDOOLQJ RI �

�QR FRGH UHFHLYHG RU OLQN LQWHUUXSWHG

�FRGH XQNQRZQ RU QRW UHFRJQLVHG

�HUURQHRXV NH\ FRGH WUDQVPLWWHG E\ LPPRELOLVHU

4

4

4

4

4

4

4 4 4

&RQGLWLRQV RI HUURU GHWHFWLRQ �

�QR FRGH UHFHLYHG RU OLQN LQWHUUXSWHG� WKLV PD\ RFFXU ZKHQ WKHUH LV DQ
RSHQ FLUFXLW RU D V�F� WR %DWW 9 RU D V�F� WR *1'� RU LI WKH LPPRELOLVHU
GRHV QRW UHVSRQG WR DQ\ RI WKH FRGHV �ZKHQ WKH HQJLQH FRQWURO XQLW
DQG WKH LPPRELOLVHU FRQWURO XQLW DUH YLUJLQ DQG DQ HUURU LV SUHVHQW RQ
WKH LPPRELOLVHU ��

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

�HUURQHRXV NH\ FRGH WUDQVPLWWHG E\ WKH LPPRELOLVHU� ZKHQ WKH DQWHQQD
LV GLVFRQQHFWHG RU LI D NH\ ZKLFK KDV QRW EHHQ VWRUHG RU D PHFKDQLFDO
NH\ LV LQVHUWHG�

0DOIXQFWLRQ ZDUQLQJ OLJKW � 21

5HFRYHU\ �

�7KH FRQWURO XQLW LV LQ l SURKLELW HQJLQH PDQDJHPHQW l� L�H� WKH YHKLFOH
FDQQRW EH VWDUWHG� 5HFRYHU\ LV SRVVLEOH XVLQJ WKH 7HVW ,QVWUXPHQW YLD
WKH DSSURSULDWH FRPPDQG�

(QYLURQPHQWDO SDUDPHWHUV � 6WDWH RI LPPRELOLVHU DQG EDWWHU\ YROWDJH
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/LQH FRQILJXUDWLRQ DQG LQLWLDOLVDWLRQ

�����

8VHG OLQHV

&RQILJXUDWLRQ ZLWK OLQH l . l WRZDUGV 7HVW ,QVWUXPHQW� OLQH l / l WRZDUGV (�&�8� DQG LQLWLDOLVDWLRQ DW
l .H\ RQ l�

�����

,QLWLDOLVDWLRQ

1R LQLWLDOLVDWLRQ LV UHTXLUHG DV WKH FRQWURO XQLW LV IUHH�UXQQLQJ � L�H� WKH ,62 FRGH LV WUDQVPLWWHG
ZKHQ WKH NH\ LV WXUQHG WR 21��

�����

,62 FRGH

W

�

W

�

W

�

W

�

W

�

W

�

W

�

)RU D GHVFULSWLRQ RI WKH ,62 FRGH IRU WKH UHODWLYH PRGHOV� UHIHU WR q $�

�����

7LPH VFKHGXOH

7LPH EHWZHHQ LQLWLDOLVDWLRQ DQG SUHDPEOH � W�� � V

7LPH EHWZHHQ E\WHV RI WKH SUHDPEOH � W�� ��� V
W� � ��� V
W� � ��� V

W� � ��� V
W� � ��� V
W�  ��� PV�

127( � 7KH ,62 FRGH UHODWLYH WR WKH SUHDPEOH LV VXSSOLHG E\ ),$7 $872�

���

&RPPXQLFDWLRQ

�����

&RPPXQLFDWLRQ SDUDPHWHUV

7KH WUDQVPLVVLRQ ORJLF LV SRVLWLYH�
7KH FRGLQJ RI WKH GDWXP RFFXUV LQ 15=� DQG WKH EDXG UDWH LV ������ %DXG�

�6WDUW ELW � l � l � � �

�6WDWXV ELWV � �
�6WRS ELW � l � l � � �

�����

7\SH RI FRPPXQLFDWLRQ

7KH FRQWURO XQLW WUDQVPLWV RQ FRPPXQLFDWLRQ OLQH l . l DQG UHFHLYHV RQ OLQH l / l ZLWK D FRPPXQL�
FDWLRQ SURWRFRO RI WKH TXHVWLRQ DQG DQVZHU W\SH�
&RPPXQLFDWLRQ �
7HVW ,QVWUXPHQW ��������������������! l / l���������! (�&�8�
(�&�8� ����������������������������������! l . l���������! 7HVW ,QVWUXPHQW�

(QG RI GLDJQRVLV GLDORJXH�

6ZLWFKLQJ RII WKH HQJLQH�
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/LVW RI SDUDPHWHUV ZKLFK FDQ EH UHTXHVWHG WR WKH (&8 DQG FRQYHUVLRQ RI WKH YDOXHV

�������

&RQWURO XQLW ZLWKRXW (/(&7521,& .(< � ,PPRELOLVHU �

9$/8(
5(48(67
&2'(
� +(;� �

&219(56,21 %<7(

(QJLQH SHULRG � 0VE � ��
�������� � '$780 > 530 @ [[

(QJLQH SHULRG � /VE � ��
�������� � '$780 > 530 @ [[

'XUDWLRQ RI LQMHFWLRQ � 0VE � ��
�  '$780 � ��� > PV @ [[

'XUDWLRQ RI LQMHFWLRQ � /VE � ��
�  '$780 � ��� > PV @ [[

,JQLWLRQ DGYDQFH �� '$780 �, � � > �$QJ @ [

,QWDNH SUHVVXUH ��

'$780  ������ � �����
> PP+J @ 7XUER
'$780  ������ � �� > PP+J @
,QWDNH

[

$LU WHPS� �� $LU�:DWHU WDEOH > �& @ [

:DWHU 7HPSHUDWXUH ��
$LU�:DWHU WDEOH > & @
VHH SDUDJUDSK ����� [

7KURWWOH YDOYH DQJOH ��

� '$780������ ������ > �GH�
JUHHV @
LI ��
� '$780  ������ � � �� > �GH�
JUHHV @
LI� ��

[

%DWWHU\ YROWDJH �$ '$780  ������ > 9ROW @ [

3RVLWLRQ RI WULPPHU �% '$780 � ��� [

,QMHFWLRQ WLPLQJ DQJOH �& ��� � � '$780  �� � ��
> GHJUHHV @ [

9$( 'XW\ F\FOH �' '$780  ������� > � @
VHH QRWH o

[[

81,5$0 � �)

81,5$0 � �� 6HH SDUDJUDSK ����� [

81,5$0 � ��

S J S

/DPEGD FRUUHFWLRQ LQWHJUDWRU
� 0VE � ��

,17  ��� �������� >�@ [[
/DPEGD FRUUHFWLRQ LQWHJUDWRU � /VE � ��

,17 ��� �������� >�@ [[

6WDWH RI ODPEGD VWUDWHJ\ � )/*60$ � �� VHH QRWHw [

81,5$0 6 �� [

&81((3� ��
6HH SDUDJUDSK � � �

[

&81((3� ��
6HH SDUDJUDSK �����

[

&81((3� �� [

75,05$0 �� ��K ����� ��K ��� ))K ���� [

$FWLYDWLRQ RI (3520 VHOI�DGDSWDWLRQ �% )$%(3$7 E\WH VHH QRWHp [

$FWLYDWLRQ RI ((3520 VHOI�DGDSWDWLRQ �& )$%(($7 E\WH VHH QRWHq [

81,((3�$ �' [

81,((3�$ �( 6HH SDUDJUDSK ����� [

81,((3�$ �)

S J S

[

FRQWLQXHG
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FRQWLQXHG /LVW RI SDUDPHWHUV ZKLFK FDQ EH UHTXHVWHG WR WKH (&8 DQG FRQYHUVLRQ RI WKH YDOXHV

9$/8(6
5(48(67
&2'(
� +(;� �

&219(56,21 %<7(

7KURWWOH YDOYH VHQVRU HUURU FRXQWHU �� +(;

3UHVVXUH VHQVRU HUURU FRXQWHU ��

² VHQVRU HUURU FRXQWHU ��

:DWHU WHPSHUDWXUH VHQVRU HUURU
FRXQWHU ��

NQRFN VHQVRU HUURU FRXQWHU ��

$LU WHPSHUDWXUH VHQVRU HUURU FRXQWHU ��

0L[WXUH UDWLR HUURU FRXQWHU ��

(UURU FRXQWHU RQ 9$( �� ��
(QJLQH USP VHQVRU HUURU FRXQWHU ��

��

5$0 PHPRU\ HUURU FRXQWHU ��

'LJLPDWLF VLJQDO HUURU FRXQWHU �$

1�' VLJQDO HUURU FRXQWHU �%

((3520 HUURU FRXQWHU �&

(3520 HUURU FRXQWHU �'

6HTXHQFH HUURU FRXQWHU �(

&DP HUURU FRXQWHU �)

,62 &2'( ����� '$780 �

6XSSOLHU VSDUH SDUW FRGH ����� '$780 $6&,, � (7; � 2� � ��

1RWH �
o7KH PLQLPXP DQG PD[LPXP YDOXHV RI WKH 9$( DFWLYDWLRQ '87< &<&/( DUH � ��� � ��K � DQG
�� � � �%K ��

w)/*60$  %LW � DW � � ��K �  ! FORVHG ORRS�

p)$%(3$7 %LW � DW � � ��K �  ! VHOI�DGDSWDWLRQ DFWLYDWHG� %LW � DW � � ��K �  ! LGOH VHOI�
DGDSWDWLRQ DFWLYDWHG LQ (3520�

q)$%(($7 %LW � DW � � ��K �  ! VHOI�DGDSWDWLRQ DFWLYDWHG� %LW � DW � � ��K �  ! LGOH VHOI�
DGDSWDWLRQ DFWLYDWHG LQ ((3520�

r7KH HUURU PHPRU\ E\WHV DUH �
81,5$0[ � 7HPSRUDU\ HUURU E\WHV LQ 5$0 �
&81((3[ � &RS\ RI 81,5$0[ IRU ZULWLQJ LQ ((3520 �
81,((3[ � &RS\ RI &81((3 IRU ZULWLQJ LQ ((3520 �

s)RU WKH PDQDJHPHQW RI WKH HUURU FRXQWHUV� VHH SDUDJUDSK ������

�������

&RQWURO XQLW ZLWK (/(&7521,& .(< � ,PPRELOLVHU �

9$/8(6
5(48(67
&2'(
� +(;� �

&219(56,21

7KRVH GHVFULEHG LQ SRLQW ������� SOXV WKH IROORZLQJ [[ 6HH SRLQW �������

(/(&7521,& .(< VWDWXV�HUURU E\WH LQ 5$0
� 81,9$6 � �� 6HH SRLQW �������

(/(&7521,& .(< VWDWXV�HUURU E\WH LQ ((3520
� ((9$6 � �� 6HH SRLQW �������

(/(&7521,& .(< HUURU DJH FRXQWHU
� &5'9$6 � �� 6HH SRLQW �������
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6WDWXV DQG HUURU E\WH GHFRGLQJ

%\WH 'HFRGLQJ

� 9$( EORFNHG RSHQ RU FORVHG

� 0L[WXUH UDWLR DW OLPLW RI UDQJH

� $LU WHPSHUDWXUH VHQVRU
81,5$0�
&81((3�

� .QRFN
&81((3�
81,((3� � :DWHU WHPSHUDWXUH81,((3�

� /DPEGD VHQVRU GLVFRQQHFWHG RU IDXOW\

� 3UHVVXUH VHQVRU

� 7KURWWOH YDOYH SRVLWLRQ VHQVRU

� &DP VHQVRU

� 6LJQDO SDQHO VHTXHQFH

� (3520
81,5$0�
&81((3�

� ((3520
&81((3�
81,((3� � 1HXWUDO�GULYH VLJQDO81,((3�

� 'LJLPDWLF VLJQDO

� 5$0 PHPRU\

� 6027 VHQVRU

� �  0D[LPXP HQULFKPHQW� �  0D[LPXP OHDQLQJ GRZQ

� �  $LU WHPS� VHQVRU R�F�� �  $LU WHPS� VHQVRU V�F�

� �  :DWHU WHPSHUDWXUH VHQVRU R�F�� �  :DWHU WHPSHUDWXUH VHQVRU V�F�
81,5$0�
&81((3�

� �  7KURWWOH YDOYH SRWHQWLRPHWHU R�F�� �  7KURWWOH YDOYH SRWHQWLRPHWHU V�F�
&81((3�
81,((3� � $UULYDO RI � 6027� FRQVHFXWLYHO\81,((3�

� �  6027 R�F�� �  6027 V�F�

� �  &DP R�F�� �  &DP V�F�

� �  3UHVVXUH VHQVRU F�R�� �  3UHVVXUH VHQVRU F�F�

� 3RZHU 21 QR GLJLPDWLF JHDU FKDQJH

� �  'HFUHDVH LQ DGYDQFH IRU GHWRQDWLRQ� �  1R GHFUHDVH

� �  $ZDLWLQJ UHFRJQLWLRQ RI VLJQDO SDQHO� �  6LJQDO SDQHO 2.

81,5$06
� �  3DUWLDOLVHG� �  7KURWWOH YDOYH PLQLPXP RU ZLGH RSHQ

81,5$06
� �  $%6 QRW DFWLYH� �  $%6 DFWLYH

� �  $EVHQFH RI FRQGLWLRQHU FRPPDQG� �  &RQGLWLRQHU DFWLYH

� �  1HXWUDO SRVLWLRQ � �  'ULYH SRVLWLRQ

� �  9$( QRUPDO RSHUDWLRQ� �  6HOI�FOHDQLQJ XQGHUZD\
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(/(&7521,& .(< � ,PPRELOLVHU � VWDWXV�HUURU E\WHV LQ 5$0

5HTXHVW IURP 7HVW ,QVWUXPHQW

7KH UHTXHVW IURP WKH 7HVW ,QVWUXPHQW RFFXUV E\ WKH WUDQVPLVVLRQ RQ OLQH l/l RI WKH FRGH k81,9$6l
� ��+ ��

5HVSRQVH IURP (�&�8

7KH (�&�8� UHVSRQGV RQ OLQH l.l ZLWK D k 81,9$6 l E\WH FRGHG DV IROORZV�

%\WH 'HFRGLQJ

�" 9LUJLQ (�&�8�
�" (�&�8� LQ k SURKLELW HQJLQH PDQDJHPHQW l
�" 8QLYHUVDO FRGH UHFHLYHG

81,9$6
�" 1�8�

81,9$6
�" 1�8�
�" (UURQHRXV NH\ FRGH � �������������� � WUDQVPLWWHG E\ ,PPRELOLVHU
�" 8QNQRZQ RU QRW UHFRJQLVHG FRGH
�" 1R FRGH UHFHLYHG RU OLQN LQWHUUXSWHG

,03257$17

7KH (/(&7521,& .(< FRQWURO XQLW WUDQVPLWV WKH FRGH �������������� � HUURQHRXV NH\ � RQO\ LI
WKH HQJLQH FRQWURO XQLW LV VWRUHG� ,I WKH HQJLQH FRQWURO XQLW LV QRW VWRUHG� WKH (/(&7521,& .(<
FRQWURO XQLW ZLOO QRW WUDQVPLW DQ\WKLQJ LI WKHUH LV D PDOIXQFWLRQ� 7KH HUURU FRGH WUDQVPLWWHG WR WKH
WHVWHU E\ WKH HQJLQH FRQWURO XQLW ZKLFK KDV QRW EHHQ VWRUHG LV DOZD\V� l FRGH QRW UHFHLYHG RU OLQN
LQWHUUXSWHG l�

�������

(/(&7521,& .(< � ,PPRELOLVHU � VWDWXV�HUURU E\WHV LQ ((3520

5HTXHVW IURP 7HVW ,QVWUXPHQW

7KH UHTXHVW E\ WKH 7HVW ,QVWUXPHQW RFFXUV E\ WUDQVPLVVLRQ RQ OLQH l/l RI WKH FRGH l ((9$6 l ���+�

5HVSRQVH IURP (�&�8

7KH (�&�8� UHVSRQGV RQ OLQH l.l ZLWK D l ((9$6 l E\WH FRGHG DV IROORZV�

%\WH 'HFRGLQJ

�" 1�8�
�" 1�8�
�" 1�8�

((9$6
�" 1�8�

((9$6
�" 1�8�
�" (UURQHRXV NH\ FRGH � �������������� � WUDQVPLWWHG E\ LPPRELOLVHU
�" 8QNQRZQ RU QRW UHFRJQLVHG FRGH
�" 1R FRGH UHFHLYHG RU OLQN LQWHUUXSWHG

�������

(/(&7521,& .(< � ,PPRELOLVHU � HUURU DJH FRXQWHU LQ ((3520

5HTXHVW IURP 7HVW ,QVWUXPHQW

7KH UHTXHVW E\ WKH 7HVW ,QVWUXPHQW RFFXUV E\ WUDQVPLVVLRQ RQ OLQH l/l RI WKH FRGH l &5'9$6 l

� ��+ �

7KH l &5'9$6 l FRXQWHU LV LQLWLDOLVHG DW ))+ ZKHQ DQ HUURU LV GHWHFWHG�

,W LV GHFUHDVHG DW HDFK .(<�21 ZKHQ QR HUURUV DUH SUHVHQW�

:KHQ WKH l &5'9$6 l FRXQWHU UHDFKHV ]HUR� WKH FRQWHQWV RI WKH l ((9$6 l DUH HUDVHG�
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7UDQVPLVVLRQ RI WKH VHFUHW FRGH

7KH FRGH LV UHFRJQLVHG E\ WKH RZQHU RI HDFK YHKLFOH DQG LV ZULWWHQ RQ WKH l 6HFXULW\ &DUG l
JLYHQ WR WKH FOLHQW WRJHWKHU ZLWK WKH NH\V�
7R DFWXDWH WKH UHFRYHU\ SURFHGXUH ZLWK WKH 7HVW ,QVWUXPHQW� W\SH LQ WKH FRGH RQ WKH NH\SDG
RI WKH WHVWHU VWDUWLQJ IURP WKH ILUVW GLJLW RQ WKH OHIW�

7R WUDQVPLW WKH VHFUHW FRGH WR WKH (�&�8� WKH 7HVW ,QVWUXPHQW PXVW HQWHU DFWLYH GLDJQRVLV�

7KH H[FKDQJH RI GDWD EHWZHHQ WKH (&8 DQG WKH 7HVW ,QVWUXPHQW LV VKRZQ LQ WKH IROORZLQJ WDEOH

7UDQVPLVVLRQ RI WKH FRGH E\ WKH 7HVW ,QVWUXPHQW

1 5(48(67 &2'( 5(63216(

� (QWU\ LQWR DFWLYH GLDJQRVLV - $$+ - (&+2

� &RGH IRU VWDUW RI WHVW ��+ (&+2

� �VW GLJLW �;+ (&+2

� �QG GLJLW �;+ (&+2
� �UG GLJLW �;+ (&+2

� �WK GLJLW �;+ (&+2

� �WK GLJLW �;+ (&+2

� &RGH IRU HQG RI WHVW ))+ (&+2

� (QG RI DFWLYH GLDJQRVLV - ))+ - (&+2
- 7KH FRGHV IRU WKH VWDUW DQG HQG RI DFWLYH GLDJQRVLV � $$+ DQG ))+ � QHHG QRW EH VHQW IRU DOO
WKH DSSOLFDWLRQV SUHFHGLQJ :� 363 L�H� DOO WKRVH ZLWK ,62 FRGH � ��K %�K ��K ;;K ;;K ;;K

)RU UHDVRQV RI VDIHW\� WKH (&8 GRHV QRW FRQILUP LI WKH FRGH UHFHLYHG LV FRUUHFW�
7KH RQO\ ZD\ RI FKHFNLQJ LV E\ VWDUWLQJ WKH YHKLFOH�

(QG RI GLDJQRVLV GLDORJXH

6ZLWFKLQJ RII WKH HQJLQH�
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$FWLYH GLDJQRVLV

�����

$FWLYH GLDJQRVLV PRGH

0HWKRG RI HQWHULQJ DFWLYH GLDJQRVLV�

�%\ WUDQVPLVVLRQ RI D E\WH � $$K � ZLWK LJQLWLRQ 21 DQG HQJLQH 2))�

$FNQRZOHGJH E\ (�&�8� IROORZLQJ D UHTXHVW IRU HQWU\ LQWR DFWLYH GLDJQRVLV �

�(FKR RI FRPPDQG WUDQVPLWWHG

7HVW PHWKRGV LQ DFWLYH GLDJQRVLV�

�7KH FRQWURO XQLW SUHYHQWV WKH HQJLQH IURP EHLQJ VWDUWHG DSDUW IURP WKH FDVH RI 0L[WXUH UDWLR 5HJXODWLRQ
DQG 6HOI�DGDSWDWLRQ 0HPRULVDWLRQ�

%HKDYLRXU RI FRQWURO XQLW GXULQJ DFWLYH GLDJQRVLV �

�7KH GDWD LV FRQWLQXDOO\ XSGDWHG�

5HVXOW RI WHVW DW HQG RI GLDJQRVLV�

�7HVW ZLWK SRVLWLYH UHVXOW � 7UDQVPLVVLRQ RI D E\WH DW ))K�

�7HVW ZLWK QHJDWLYH UHVXOW � 7UDQVPLVVLRQ RI D E\WH DW ((K�

0HWKRG RI LQWHUUXSWLQJ DFWLYDWLRQ RI D GHYLFH�

�%\ WKH WUDQVPLVVLRQ RI D E\WH � ))K�

(UDVLQJ WKH HUURU PHPRU\�

�6HQGLQJ WKH FRGH ��K LQ DFWLYH GLDJQRVLV HQYLURQPHQW�

([LWLQJ DFWLYH GLDJQRVLV �

�%\ WUDQVPLVVLRQ RI D E\WH � ))K�
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7LPH VFKHGXOH

�������

'HYLFHV ZKLFK FDQ EH DFWLYDWHG

$FWLYDWLRQ
E\WH YDOXH
� +H[��

'HYLFH 6WDWH RI YHKLFOH $FWLYDWLRQ PRGH RU 0D[� 7LPH

�� )XHO SXPS 21 IRU ��V

�� ,QMHFWRUV LQ VHTXHQFH 21 IRU �PV HYHU\ VHFRQG IRU � WLPHV

�� 3RZHU PRGXOH � 21 IRU �PV HYHU\ VHFRQG IRU � WLPHV

�� 9$( .H\ 21 21 IRU ��PV� 2)) IRU ��PV IRU �V

�� 2YHUERRVW � RQO\ IRU 7�& �
.H\ 21

21 IRU ���PV� 2)) IRU ���PV IRU �V

�� 3RZHU PRGXOH � 21 IRU �PV HYHU\ VHFRQG IRU � WLPHV

�� (UURU GHOHWLRQ

�� 75,05$0 PDQDJHPHQW (QJLQH 581 )RU &2 UHJXODWLRQ DOJRULWKP VHH SDUD�
JUDSK �����

�� &RPSXWHU WULS FRPPDQG 21 IRU ��V DW ���+] � �� O�K �

�� 5HY FRXQWHU 21 IRU �V DW ���+] � ���� 530 �

�$ 75,05$0 (QWU\ SUH�FRGH

�& ,QMHFWRU � .H\ 21
�' ,QMHFWRU �

.H\ 21

21 IRU �PV HYHU\ VHFRQG IRU � WLPHV
�( ,QMHFWRU �

21 IRU �PV� HYHU\ VHFRQG IRU � WLPHV

�) ,QMHFWRU �

�� &DQLVWHU 21 IRU ��PV HYHU\ VHFRQG IRU � WLPHV

�% (QG RI 75,05$0 FDOLEUD�
WLRQ (QJLQH 581 )RU &2 UHJXODWLRQ DOJRULWKP VHH SDUD�

JUDSK�����

��
6HOI�DGDSWDWLRQ SDUDPH�
WHUV PHPRULVDWLRQ SUH�FR�
GH

.H\ 21
)RU VHOI�DGDSWDWLRQ SDUDPHWHUV PHPRUL�
VDWLRQ DOJRULWKP VHH SDUDJUDSK� � �

�� 0HPRULVDWLRQ RI VHOI�
DGDSWDWLRQ SDUDPHWHUV (QJLQH 581

VDWLRQ DOJRULWKP� VHH SDUDJUDSK�����

))
(QG RI DFWLYH GLDJQRVLV�
GHDFWLYDWLRQ RI WHVW XQGHU�
ZD\

.H\ 21 �
(QJLQH 5XQQLQJ

�� 'HDFWLYDWLRQ RI PL[WXUH
UDWLR VHOI�DGDSWDWLRQ .H\ 21

�����

$LU�:DWHU FRQYHUVLRQ WDEOH�

$LU � :DWHU %LW � �� �� �� �� �� �� ��� ��� ��� ��

(TXLYDOHQW 7HPS� 'HJUHHV ��� ���� ���� ���� ���� ���� ���� ���� ���

$LU � :DWHU %LW ��� ��� ��� ��� ���

(TXLYDOHQW 7HPS� 'HJUHHV ���� ����� ����� ���
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7UHDWPHQW RI WKH HUURUV

$V VRRQ DV DQ HUURU LV GHWHFWHG DQ LQLWLDO SHULRG RI ILOWHULQJ LV DFWLYDWHG DIWHU ZKLFK WKH HUURU LV FKHFNHG
WR VHH LI LW LV VWLOO SUHVHQW� LI WKH ELW UHODWLYH WR WKH HUURU LV VHW LQ WKH 81,5$0 DQG WKH ODVW YDOXH UHDG LV KHOG
WR EH YDOLG�
$IWHU PHPRULVDWLRQ LQ WKH 81,5$0 DQRWKHU SHULRG RI ILOWHULQJ LV DFWLYDWHG DIWHU ZKLFK WKH HUURU LV FKHFNHG
RQFH DJDLQ WR VHH LI LW LV VWLOO SUHVHQW� LI WKH HUURU LV QR ORQJHU SUHVHQW WKH ELW VHW SUHYLRXVO\ LQ WKH 81,5$0
LV UHVHW� LI WKH HUURU LV VWLOO SUHVHQW WKH ELWV UHODWLYH WR WKH &81((3 DQG 81,((3 ZRUGV DUH VHW� LQ DGGLWLRQ
WR WKLV WKH PDOIXQFWLRQ ZDUQLQJ OLJKW LV OLW DQG WKH DJH FRXQWHU RI WKH HUURQHRXV OLQH LV LQLWLDOLVHG DW D FDOL�
EUDWHG YDOXH�
,I� IROORZLQJ WKLV WKH HUURU GLVDSSHDUV� WKLV FRXQWHU LV GHFUHDVHG E\ � HDFK WLPH WKH YHKLFOH LV VWDUWHG ZLWK
D VXFFHVVLYH SHULRG ZLWKRXW IDLOXUHV RFFXUULQJ� $W WKH VDPH WLPH WKH ZDUQLQJ OLJKW LV VZLWFKHG RII� :KHQ
WKH FRXQWHU UHDFKHV �� WKH IDLOXUH LV GHOHWHG IURP WKH ((3520 SHUPDQHQW PHPRU\�
,I WKH HUURU UH�DSSHDUV� WKH FRXQWHU LV RQFH DJDLQ VHW WR WKH PD[LPXP YDOXH�
6RPH HUURUV FDQQRW ZDLW IRU WKH ILOWHULQJ WLPH GXH WR WKH ODFN RI F\FOLF PRQLWRULQJ VR WKDW WKH GHWHFWLRQ
LPSOLHV DQ LPPHGLDWH PHPRULVDWLRQ LQ DOO WKH UHJLVWHUV DQG DQ XSGDWLQJ RI WKH FRXQWHU� LQ WKLV FDVH WKH
ZDUQLQJ OLJKW GRHV QRW VWD\ RQ IRU WKH HQWLUH WLPH WKH HUURU SHUVLVWV EXW RQO\ IRU D WLPH GHILQHG E\ FDOLEUD�
WLRQ � H�J� �� V ��

�����

$FWLYH GLDJQRVLV WHVW IORZ FKDUW�

75$160,66,21 2) $$

$:$,7,1* $$ (&+2

75$160,66,21 2) &200$1'

$:$,7,1* &200$1' (&+2

$:$,7,1* (1' 2) ',$*126,6 6,*1$/ � ))+� ((+ �

(;,7 ',$*126,6 � 7[�)) �

�����

&2 UHJXODWLRQ IORZ FKDUW

(1*,1( 2))

75$160,66,21 $$

$:$,7,1* (&+2 $$

7HVW LQVWUXPHQW� 75$160,66,21 2) �$+ 35(�&2'(

&RQWURO XQLW� (&+2 75$160,66,21
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(1*,1( 21

7HVW LQVWUXPHQW � 75$160,66,21 2) &2'( ��+

&RQWURO XQLW � &2'( (&+2

&RQWURO XQWL � (&+2 2) 1(: 75,05$0 9$/8(
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