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)RU <RXU 6DIHW\
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH E\ TXDOLILHG RSHUDWRUV DFFRUGLQJ
WR SURSHU SURFHGXUHV DQG RQO\ IRU WKH SXUSRVHV VWDWHG LQ WKLV PDQXDO� 7KRU�
RXJKO\ IDPLOLDUL]H \RXUVHOI ZLWK ERWK WKH SURGXFW DQG WKLV PDQXDO EHIRUH
DWWHPSWLQJ RSHUDWLRQ�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH ZDUQLQJV DQG LPSRUWDQW
LQIRUPDWLRQ LQ WKLV PDQXDO� $OZD\V KHHG WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

'$1*(5� LQGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH
RU VHULRXV LQMXU\�

&DXWLRQ LQGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\
RU GDPDJH WR WKH SURGXFW�

1RWH LQGLFDWHV LPSRUWDQW VXSSOHPHQWDU\ LQIRUPDWLRQ DQG FODULILFDWLRQV�

3URGXFW 5HIHUHQFHV
7KH QDPHV RI 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG
´8QLWµ LV FDSLWDOL]HG ZKHQ LW UHIHUV WR DQ 20521 SURGXFW� UHJDUGOHVV RI
ZKHWKHU ´8QLWµ LV SDUW RI WKH SURSHU QDPH RI WKH SURGXFW�

7KH OHWWHUV ´&Kµ DQG ´&+µ DSSHDULQJ LQ VRPH GLVSOD\V DQG RQ VRPH 20521
SURGXFWV UHSUHVHQW WKH WHUP ´ZRUGµ� ´:Gµ LV DOVR XVHG LQ WH[W DV DQ DEEUHYL�
DWLRQ IRU ´ZRUG�µ

Ë20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� SKRWRFRSLHG RU UHFRUGHG� VWRUHG

LQ D UHWULHYDO V\VWHP RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ PHDQV PHFKDQLFDO� HOHFWURQLF� RU RWKHU�

ZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLVVLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUH�

RYHU� EHFDXVH 20521 LV FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ

FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ

WKH SUHSDUDWLRQ RI WKLV PDQXDO� QHYHUWKHOHVV� 20521 DVVXPHV QR UHVSRQVLELOLW\ IRU HUURUV RU RPLV�

VLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPDWLRQ FRQ�

WDLQHG LQ WKLV SXEOLFDWLRQ�
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7DEOH 2I &RQWHQWV

6HFWLRQ �
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�ï� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �
&RPPXQLFDWLRQ 3URWRFROV �� � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6HFWLRQ �
(UURU 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 6\VWHP (UURU /RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� *HQHUDO (UURU /RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 65$0 &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[HV
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0DQXDO 5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO���
7KLV PDQXDO H[SODLQV RSHUDWLRQ RI WKH %ULGJH 8QLW� D GHYLFH XVHG WR DOORZ QRGHV RQ GLIIHUHQW QHWZRUN
ORRSV WR FRPPXQLFDWH ZLWK HDFK RWKHU� 7KLV PDQXDO LV RUJDQL]HG DV IROORZV�

7KH 6\VPDF 1HW ORFDO DUHD QHWZRUN �/$1� LV EDVHG RQ WRNHQ ULQJ DUFKLWHFWXUH� 8S WR ��� QRGHV PD\ EH
FRQQHFWHG RQWR D QHWZRUN ORRS XVLQJ 2SWLFDO )LEHU &DEOH� 3&ï$7 FRPSDWLEOH FRPSXWHUV DUH DGGHG WR
WKH QHWZRUN XVLQJ WKH 1HWZRUN 6XSSRUW %RDUG� 6HULDO GHYLFHV DUH DGGHG WR WKH QHWZRUN XVLQJ WKH 1HW�
ZRUN 6HUYLFH 8QLW� &ïVHULHV 3&V DUH DGGHG WR WKH QHWZRUN XVLQJ WKH 1HW /LQN 8QLW� $ WRNHQ LV SDVVHG
DORQJ WKH QHWZRUN ORRS� DQG ZKLFKHYHU QRGH KDV WKH WRNHQ KDV WKH ULJKW WR SDVV D PHVVDJH WR DQRWKHU
QRGH RI WKH QHWZRUN ORRS� 7KLV PHVVDJH LV FDOOHG D GDWDJUDP� DQG LV H[SODLQHG LQ 6HFWLRQ �� &RPPX�
QLFDWLRQ 3URWRFROV�

7KH %ULGJH 8QLW LV XVHG WR LQWHU�FRQQHFW WZR LQGLYLGXDO 6<60$& 1HW QHWZRUN ORRSV� (DFK %ULGJH 8QLW
PD\ FRQWDLQ URXWLQJ DGGUHVVHV IRU XS WR �� RWKHU QHWZRUN ORRSV� 7KLV DOORZV YLUWXDOO\ WKRXVDQGV RI
QRGHV WR FRPPXQLFDWH ZLWK HDFK RWKHU�

6HFWLRQ � ,QWURGXFWLRQ� H[SODLQV WKH VZLWFKHV DQG LQGLFDWRUV RI WKH 8QLW� 3RVVLEOH V\VWHP FRQILJXUD�
WLRQV DUH DOVR GHVFULEHG�

6HFWLRQ � &RPPXQLFDWLRQ 3URWRFROV� GHVFULEHV URXWLQJ WDEOHV DQG GDWDJUDP FRPPXQLFDWLRQ�

6HFWLRQ � (UURU 3URFHVVLQJ� GHVFULEHV SRVVLEOH HUURUV PHVVDJHV DQG SURFHGXUHV WR FRUUHFW WKHVH
HUURUV�



6HFWLRQ �
,QWURGXFWLRQ
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�ï�ï� 5RWDU\ ',3 6ZLWFKHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ',3 6ZLWFK 6:� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



6HFWLRQ �,QWURGXFWLRQ

�

,QWURGXFWLRQ
6HFWLRQ � GHVFULEHV WKH IXQFWLRQV RI WKH %ULGJH 8QLW·V VZLWFKHV DQG LQGLFDWRUV�
6HYHUDO SRVVLEOH V\VWHP FRQILJXUDWLRQV DUH GHVFULEHG ZLWK LQVWUXFWLRQV IRU FRQ�
QHFWLQJ WKH 8QLW RQWR WKH QHWZRUN�

�ï� 6ZLWFKHV DQG ,QGLFDWRUV
)URQW 3DQHO

,QVSHFWLRQ RI WKH 8QLW·V IURQW SDQHO ZLOO UHYHDO WKH IROORZLQJ FRPSRQHQWV�
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�� /$1� 0RQLWRU /('V ,QGLFDWHV FRQQHFWLRQ VWDWXV RI /$1�

9� /LW ZKHQ /RFDO 3RZHU 6XSSO\ 8QLW LV EHLQJ XVHG�

1&' /LW ZKHQ GDWD FDQ SDVV DORQJ QRUPDO ORRS RI
2SWLFDO )LEHU &DEOH�

%&' %DFN ORRS &DUULHU 'HWHFW� /LW ZKHQ GDWD FDQ SDVV
DORQJ EDFN ORRS RI 2SWLFDO )LEHU &DEOH�

'XULQJ QRUPDO RSHUDWLRQ� ERWK 1&' DQG %&' LQGLFDWRUV VKRXOG EH OLW�
8SVWUHDP EDFN ORRSLQJ LV LQGLFDWHG ZKHQ 1&' LV OLW DQG %&' LV EOLQNLQJ�
'RZQVWUHDP EDFN ORRSLQJ LV LQGLFDWHG ZKHQ 1&' LV EOLQNLQJ DQG %&' LV OLW�

�� /$1� 0RQLWRU /('V ,QGLFDWHV FRQQHFWLRQ VWDWXV RI /$1�

9� /LW ZKHQ /RFDO 3RZHU 6XSSO\ 8QLW LV EHLQJ XVHG�

1&' 1RUPDO &DUULHU 'HWHFW� /LW ZKHQ GDWD FDQ SDVV
DORQJ QRUPDO ORRS RI 2SWLFDO )LEHU &DEOH�

%&' %DFN ORRS &DUULHU 'HWHFW� /LW ZKHQ GDWD FDQ SDVV
DORQJ EDFN ORRS RI 2SWLFDO )LEHU &DEOH�

'XULQJ QRUPDO RSHUDWLRQ� ERWK 1&' DQG %&' LQGLFDWRUV VKRXOG EH OLW�
8SVWUHDP EDFN ORRSLQJ LV LQGLFDWHG ZKHQ 1&' LV OLW DQG %&' LV EOLQNLQJ�
'RZQVWUHDP EDFN ORRSLQJ LV LQGLFDWHG ZKHQ 1&' LV EOLQNLQJ DQG %&' LV OLW�

�� 0RQLWRU /('V *HQHUDO SXUSRVH /('V FRQWUROOHG E\
VRIWZDUH� $OVR LQGLFDWHV HUURU VWDWXV LI DOO
/('V EOLQN VLPXOWDQHRXVO\�

�� &38 581 /LW ZKHQ &38 LV RSHUDWLQJ

�� '& 3RZHU PRQLWRU /(' /LW ZKHQ 8QLW LV SRZHUHG 21

�� 3RZHU VZLWFK 3RZHU 21�2)) VZLWFK

%DFN 3DQHO
,QVSHFWLRQ RI WKH 8QLW·V EDFN SDQHO ZLOO UHYHDO WKH IROORZLQJ FRPSRQHQWV�
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�� )XVH� 6ORZïEXUQ � $ IXVH�

�� 7HUPLQDO EORFN� *URXQG /* DW D UHVLVWDQFH RI OHVV WKDQ ��� W WR
SUHYHQW HOHFWULF VKRFN� *URXQG )* DW D UHVLVWDQFH RI
OHVV WKDQ ���W WR LPSURYH QRLVH LPPXQLW\ DQG WR
SUHYHQW HOHFWULF VKRFN�

� ï /* )*

�� 5(6(7 VZLWFK� 5HVHWV WKH &38 ZKHQ SUHVVHG

�� 6:�� *HQHUDOïSXUSRVH LQSXW VZLWFKHV �GRZQ LV 21� �

�� 1RGH 1R� 6:� 5RWDU\ ',3 VZLWFK XVHG WR VHW WKH QRGH QXPEHU IRU
/$1� VLGH RI %ULGJH� 6HOHFW D XQLTXH QXPEHU �$+
WKURXJK �(+ KH[DGHFLPDO�

�� 6/�� 6/�� 8VHG IRU /$1� 2SWLFDO )LEHU &DEOH FRQQHFWLRQV� (DFK
KDV QRUPDO DQG EDFN ORRS SDWKV IRU VHQGLQJ DQG
UHFHLYLQJ GDWD� 7KHVH DUH DEEUHYLDWHG 16'� 15'�
%6'� DQG %5'�

�� �&+� /RFDO 3RZHU 6XSSO\ &RQQHFWRU� 8VHG ZKHQ /RFDO
3RZHU 6XSSO\ 8QLW LV FRQQHFWHG WR SURYLGH 1RGH
%\SDVV IHDWXUH�

�� 1RGH 1R� 6: 5RWDU\ ',3 VZLWFK XVHG WR VHW WKH QRGH QXPEHU IRU
/$1� VLGH RI %ULGJH� 6HOHFW D XQLTXH QXPEHU �$+
WKURXJK �(+ KH[DGHFLPDO�

�� 6/�� 6/�� 8VHG IRU /$1� 2SWLFDO )LEHU &DEOH FRQQHFWLRQV� (DFK
KDV QRUPDO DQG EDFN ORRS SDWKV IRU VHQGLQJ DQG
UHFHLYLQJ GDWD� 7KHVH DUH DEEUHYLDWHG 16'� 15'�
%6'� DQG %5'�

��� �&+� /RFDO 3RZHU 6XSSO\ &RQQHFWRU� 8VHG ZKHQ /RFDO
3RZHU 6XSSO\ 8QLW LV FRQQHFWHG WR SURYLGH 1RGH
%\SDVV IHDWXUH�

1RWH ,I D /RFDO 3RZHU 6XSSO\ 8QLW LV LQVWDOOHG� LW LV XVHG SUHIHUHQWLDOO\ RYHU
WKH %ULGJH·V RZQ SRZHU VXSSO\� DQG WKH 9� /(' LV OLW� 7KH /RFDO 3RZHU
6XSSO\ DOORZV FRPPXQLFDWLRQ WR FRQWLQXH WKURXJK LWV QRGH HYHQ LI WKH
QRGH LV SRZHUHG 2))� 5HIHU WR WKH 6<60$& 1HW 6\VWHP 0DQXDO IRU
PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV 1RGH %\SDVV IHDWXUH�



6HFWLRQ �,QWURGXFWLRQ
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�ï� ',3 6ZLWFK 6HWWLQJV
7KHUH DUH WKUHH VHWV RI ',3 VZLWFKHV RQ WKH %ULGJH 8QLW� (DFK /$1 VLGH RI WKH
%ULGJH 8QLW KDV D VHW RI URWDU\ ',3 VZLWFKHV WR VHW QRGH QXPEHUV� 7KHUH LV
DOVR D JHQHUDO SXUSRVH IRXU�SLQ ',3 VZLWFK XVHG IRU LQLWLDOL]DWLRQ DQG GDWD
WUDFHV� 6HFWLRQ �ï� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV GHVFULEHV WKHVH ',3
VZLWFKHV�

�ï�ï� 5RWDU\ ',3 6ZLWFKHV
$ QRGH QXPEHU PXVW EH VHW IRU ERWK WKH /$1� DQG /$1� VLGHV RI WKH %ULGJH
8QLW� :KHQ GDWD SDFNHWV DUH VHQW RQ WKH QHWZRUN ORRS� WKH SDFNHW LQFOXGHV WKH
DGGUHVV RI WKH LQWHQGHG GHVWLQDWLRQ� :KHQ WKH GHVWLQDWLRQ QRGH QXPEHU
PDWFKHV D QRGH·V UHJLVWHUHG DGGUHVV� WKH GDWD SDFNHW LV SURFHVVHG� )RU WKLV
UHDVRQ� QR WZR QRGHV RI D QHWZRUN ORRS PD\ VKDUH WKH VDPH QRGH QXPEHU�
%HFDXVH D VLQJOH %ULGJH 8QLW IXQFWLRQV DV D QRGH RQ WZR VHSDUDWH QHWZRUN
ORRSV� D QRGH QXPEHU PXVW EH VHW IRU ERWK /$1V�

7KHUH DUH ��� YDOLG DGGUHVVHV IURP �$+ WKURXJK �(+� :KLOH WKH 8QLW LV SRZ�
HUHG 2))� XVH WKH OHIW VZLWFK WR VHW WKH OHIW GLJLW DQG WKH ULJKW VZLWFK WR VHW WKH
ULJKW GLJLW� 5HFRUG WKHVH VHWWLQJV IRU IXWXUH UHIHUHQFH� 7KH IROORZLQJ GLDJUDP
VKRZV WKH URWDU\ ',3 VZLWFKHV VHW WR DGGUHVV ��+�

/HIW GLJLW 5LJKW GLJLW

56:�56:�

6HWWLQJ 1HWZRUN 1XPEHUV
(DFK QHWZRUN ORRS WKDW ZLOO SDUWLFLSDWH LQ FRPPXQLFDWLRQ ZLWK RWKHU QHWZRUN
ORRSV PXVW KDYH LWV RZQ QHWZRUN QXPEHU� 7KLV QHWZRUN QXPEHU LV VHW ZLWK WKH
XWLOLW\ VRIWZDUH SURYLGHG ZLWK WKH 1HW 6XSSRUW %RDUG� ,I VHWWLQJ D QRGH QXPEHU
LV FRQVLGHUHG DQDORJRXV WR VSHFLI\LQJ D VWUHHW DGGUHVV� WKHQ VHWWLQJ WKH QHW�
ZRUN QXPEHU LV DQDORJRXV WR VSHFLI\LQJ D FLW\� 5HIHU WR WKH 6<60$& 6\VWHP
2YHUYLHZ RU WKH 1HW 6XSSRUW %RDUG 2SHUDWLRQ 0DQXDO IRU PRUH LQIRUPDWLRQ RQ
XVLQJ WKH XWLOLW\ VRIWZDUH WR VHW QHWZRUN QXPEHUV� $OO QRGHV RI D VLQJOH QHWZRUN
ORRS PXVW KDYH WKH VDPH QHWZRUN DGGUHVV� (DFK QHWZRUN ORRS WKDW ZLOO KDYH
QRGHV VKDULQJ LQIRUPDWLRQ DFURVV %ULGJH 8QLWV UHTXLUHV D GLIIHUHQW QHWZRUN
DGGUHVV WR EH VHW�
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6HFWLRQ �,QWURGXFWLRQ
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�ï�ï� ',3 6ZLWFK 6:�
7KH IRXU�SLQ ',3 VZLWFK RQ WKH 8QLW·V EDFN SDQHO XVHV SLQV � DQG �� 3LQ �
GHWHUPLQHV LI WKH 8QLW VKRXOG PDLQWDLQ D UHFRUG RI WUDQVPLVVLRQV DQG UHFHS�
WLRQV LQ LWV WUDFH PHPRU\� 3LQ � LV XVHG WR LQLWLDOL]H WKH 8QLW·V EDWWHU\ EDFNHG�XS
65$0� ZKHUH FRQILJXUDWLRQ VHWWLQJV DUH VWRUHG�

/$1 �
1RGH 1R�

+,*+ /2:

5(6(7 �21� 6:�

/$1 �

1RGH 1R�

+,*+ /2:

� � � �

7UDFH 1RW XVHG ,QLWLDOL]DWLRQ1RW XVHG

� � � �

6:� �)RXU�SLQ ',3 VZLWFK�

:KHQ WKH WUDFH VZLWFK LV 21� D UHFRUG RI WUDQVPLVVLRQ DQG UHFHSWLRQ WKURXJK
WKH 8QLW LV VWRUHG DQG PD\ EH H[DPLQHG E\ SHUIRUPLQJ D PHPRU\ GXPS IURP D
FRPSXWHU QRGH RQ WKH QHWZRUN� 7KH WUDFH VZLWFK VKRXOG EH VHW WR 2))� XQOHVV
WURXEOHVKRRWLQJ� VLQFH WKLV VORZV WKH 8QLW·V SHUIRUPDQFH� )RU LQIRUPDWLRQ
UHJDUGLQJ SHUIRUPLQJ D PHPRU\ GXPS� UHIHU WR WKH 1HW 6XSSRUW %RDUG 2SHUD�
WLRQ 0DQXDO�

:KHQ SLQ � LV 2))� WKH WKH %ULGJH 8QLW ERRWV ZLWK SDUDPHWHUV VWRUHG LQ WKH
EDWWHU\ EDFNHG�XS 65$0� 7KLV SLQ VKRXOG EH VHW WR 2)) LQ QRUPDO RSHUDWLRQ�
:KHQ VHW WR 21� WKH LQIRUPDWLRQ LQ WKH 65$0 LV FOHDUHG WR GHIDXOW YDOXHV�



6HFWLRQ �,QWURGXFWLRQ
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�ï� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV
,W LV LPSRUWDQW WR HVWDEOLVK D JRRG FRQQHFWLRQ EHWZHHQ WKH %ULGJH 8QLW DQG
2SWLFDO )LEHU &DEOHV� 7KH FDEOHV VKRXOG KDYH FRQQHFWRUV DWWDFKHG DQG WHVWHG
DV GHVFULEHG LQ WKH 2SWLFDO )LEHU &DEOHV ,QVWDOODWLRQ *XLGH� 7KH\ VKRXOG EH
DWWDFKHG WR WKH %ULGJH 8QLW ZLWK D PLQLPXP RI EHQGLQJ� 7KH IROORZLQJ GLDJUDP
VKRZV WKH FDEOH PRXQWLQJ EUDFNHW� WKH WZR 2SWLFDO )LEHU &DEOHV� DQG WKH
RSWLRQDO ZLUHV FRQQHFWLQJ WKH /RFDO 3RZHU 6XSSO\�

7R ORFDO SRZHU
VXSSO\

6/� 6/�

8SVWUHDP

&1�

'RZQVWUHDP

7KH 6/� FRQQHFWLRQ RI HDFK QRGH VKRXOG EH FRQQHFWHG WR WKH 6/� FRQQHFWLRQ
RI WKH DGMDFHQW QRGH� /LNHZLVH� WKH 6/� FRQQHFWLRQ VKRXOG EH FRQQHFWHG WR
6/��

�ï� 6\VWHP &RQILJXUDWLRQV
7KH %ULGJH 8QLW DOORZV QRGHV RQ VHSDUDWH 6<60$& 1HW /$1V WR FRPPXQL�
FDWH� 7KH QH[W ILJXUH VKRZV D %ULGJH 8QLW FRQQHFWLQJ WZR QHWZRUN ORRSV�

1RGH

%ULGJH 8QLW

/LQH 6HUYHU
8QLW

1RGH

/LQH 6HUYHU
8QLW

6<60$& 1HW /$1 �

6<60$& 1HW /$1 �

/$1 � VLGH

/$1 � VLGH



6HFWLRQ �,QWURGXFWLRQ

�

,I PRUH QHWZRUN ORRSV ZLOO EH LQWHUFRQQHFWHG� PRUH %ULGJH 8QLWV PD\ EH XVHG�
7KH IROORZLQJ GLDJUDP VKRZV WZR %ULGJH 8QLWV FRQQHFWLQJ WKUHH QHWZRUN ORRSV�
(DFK RI WKH ORRSV UHTXLUHV LWV RZQ /LQH 6HUYHU 8QLWV�

%ULGJH 8QLW �

/LQH 6HUYHU
8QLW

/LQH 6HUYHU
8QLW

6<60$& 1HW /$1 �

6<60$& 1HW /$1 �

/$1 � VLGH

/$1 � VLGH

%ULGJH 8QLW �

/LQH 6HUYHU
8QLW6<60$& 1HW /$1 �

/$1 � VLGH

/$1 � VLGH

1HWZRUN ORRSV GR QRW QHHG WR DUUDQJHG OLQHDUO\� DV LQ WKH DERYH FRQILJXUDWLRQV�
7KH\ PD\ DOVR EH DUUDQJHG DV WKH IROORZLQJ ILJXUH LQGLFDWHV�

%ULGJH 8QLW

6<60$& 1HW /$1 �

%ULGJH 8QLW

6<60$& 1HW /$1 �

%ULGJH 8QLW

6<60$& 1HW /$1 �

%ULGJH 8QLW

6<60$& 1HW /$1 �

6<60$& 1HW /$1 �

$JDLQ� HDFK 6<60$& 1HW ORRS UHTXLUHV LWV RZQ /LQH 6HUYHU 8QLW WR JHQHUDWH
DQG PRQLWRU WKDW ORRS·V WRNHQ� 7KH URXWLQJ WDEOH HVWDEOLVKHG DW HDFK RI WKH
%ULGJH 8QLWV VHWV WKH FRPPXQLFDWLRQ SDWK EHWZHHQ QHWZRUN ORRSV� 7KLV LV GLV�
FXVVHG LQ WKH QH[W VHFWLRQ�



6HFWLRQ �
&RPPXQLFDWLRQ 3URWRFROV

�ï� 5RXWLQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QWURGXFWLRQ
7KH %ULGJH 8QLW LV UHVSRQVLEOH IRU SDVVLQJ GDWD SDFNHWV EHWZHHQ WZR QHWZRUN
ORRSV� $Q\ QXPEHU RI WKH ��� SRVVLEOH QRGHV RQ D QHWZRUN ORRS PD\ EH %ULGJH
8QLWV� DQG HDFK QRGH FDQ KDYH D URXWLQJ WDEOH FRQQHFWLQJ LW ZLWK XS WR �� RWKHU
QHWZRUN ORRSV� 7KLV VHFWLRQ ZLOO H[SODLQ KRZ WKH %ULGJH 8QLW URXWHV GDWDJUDPV
DFURVV 6<60$& QHWZRUN ORRSV WR WKHLU GHVWLQDWLRQ�

�ï� 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV DUH XVHG WR GLUHFW GDWDJUDPV WKURXJK WKH %ULGJHV� 'DWDJUDPV
DUH �.�E\WH ����� E\WHV� SDFNHWV WKDW DUH FRPSRVHG RI D KHDGHU DQG WKH GDWD
ZKLFK WKH QRGH ZDQWV WR VHQG� 0RUH VSHFLILFDOO\� WKH ���E\WH KHDGHU FRQWDLQV
WKH DGGUHVV RI WKH VHQGLQJ QRGH DQG WKH DGGUHVV RI WKH QRGH WKDW LV WR UHFHLYH
WKH GDWDJUDP� 7KHUH DUH �� E\WHV UHVHUYHG IRU D WDLO� XQXVHG DW SUHVHQW� 7KH
UHPDLQLQJ ���� E\WHV RI WKH GDWDJUDP DUH DYDLODEOH IRU WKH GDWD WKDW ZLOO EH
VHQW WR WKH UHFHLYLQJ QRGH�

+HDGHU 8QXV
HG $SSOLFDWLRQ GDWD

�� E\WHV �� E\WHV ���� E\WHV

5RXWLQJ WDEOHV DUH XVHG WR GLUHFW WKH GDWDJUDPV WR WKHLU LQWHQGHG GHVWLQDWLRQV�
5RXWLQJ WDEOHV PXVW EH HVWDEOLVKHG DW HDFK %ULGJH 8QLW RI WKH QHWZRUN ORRS� $
VLQJOH URXWLQJ WDEOH PD\ EH VHW WR FRQWDLQ DGGUHVVHV RI XS WR �� RWKHU %ULGJH
8QLWV� 7KLV WDEOH JLYHV WKH %ULGJH D QRGH DQG QHWZRUN QXPEHU IRU HDFK RI WKH
/$1V LW LV FRQQHFWLQJ� 7KH IROORZLQJ GLDJUDP VKRZV WKUHH 6<60$& 1HW /$1V
DQG WKH ILUVW KRS DGGUHVV WR EH VHW LQ WKH URXWLQJ WDEOHV RI WKH WZR EULGJHV�

%ULGJH 8QLW �

/LQH 6HUYHU
8QLW6<60$& 1HW /$1 �

6<60$& 1HW /$1 �

/$1 � VLGH

/$1 � VLGH

%ULGJH 8QLW �

6<60$& 1HW /$1 �

/$1 � VLGH

/$1 � VLGH

/LQH 6HUYHU
8QLW

/LQH 6HUYHU
8QLW

$Q $7�FRPSDWLEOH FRPSXWHU HTXLSSHG ZLWK D 1HW 6XSSRUW %RDUG LV UHTXLUHG WR
VHW WKH 8QLW·V QHWZRUN DGGUHVV DQG WKH URXWLQJ WDEOHV� 2QFH WKLV LQIRUPDWLRQ
KDV EHHQ VHW� VZLWFK WKH LQLWLDOL]DWLRQ VZLWFK 2)) DQG WXUQ WKH SRZHU 2)) DQG
21 DJDLQ�

,Q WKH IROORZLQJ V\VWHP FRQILJXUDWLRQ WDEOH� RQH FRPSXWHU HTXLSSHG ZLWK DQ
16% FDQ VHW WKH UHTXLUHG LQIRUPDWLRQ IRU ERWK %ULGJHV VHUYLQJ WKH WKUHH QHW�
ZRUN ORRSV� 7KLV LV WUXH EHFDXVH WKH /$1 � VLGH RI %ULGJH 8QLW � DQG WKH /$1 �
VLGH RI %ULGJH 8QLW � DUH ERWK RQ QHWZRUN ��
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2ZQ 1HWZRUN 'HVWLQDWLRQ 1HWZRUN )LUVW +RS $GGUHVV

%ULGJH � �/$1�� QRGH QXPEHU
%ULGJH � �/$1�� QRGH QXPEHU

%ULGJH � �/$1�� QRGH QXPEHU
%ULGJH � �/$1�� QRGH QXPEHU

%ULGJH � �/$1�� QRGH QXPEHU
%ULGJH � �/$1�� QRGH QXPEHU

1HWZRUN �

1HWZRUN �

1HWZRUN �

1HWZRUN �
1HWZRUN �

1HWZRUN �
1HWZRUN �

1HWZRUN �
1HWZRUN �

$Q\ QRGH WKDW ZLOO EH FRPPXQLFDWLQJ RXWVLGH RI LWV RZQ QHWZRUN ORRS UHTXLUHV D
URXWLQJ WDEOH WR EH VHW� 7KH URXWLQJ WDEOH LV XVHG WR GLUHFW WKH GDWDJUDP WKURXJK
D QHWZRUN ORRS·V %ULGJH DQG RQWR D VHSDUDWH QHWZRUN ORRS� (DFK RI WKH EULGJHG
ORRSV UHTXLUHV D XQLTXH QHWZRUN DGGUHVV� $OO QRGHV RI WKH VDPH QHWZRUN ORRS
PXVW KDYH WKH VDPH QHWZRUN DGGUHVV EXW XQLTXH QRGH DGGUHVVHV�

7KH QRGH DGGUHVV LV VHW ZLWK WKH URWDU\ ',3 VZLWFKHV RQ WKH 8QLW·V EDFN SDQHO�
7KH 8QLW·V QHWZRUN QXPEHU LV VHW DV �� ZKHQ VKLSSHG� DQG PXVW EH FKDQJHG
ZLWK WKH &21),*�� FRPPDQGV VHQW IURP DQ 16% HTXLSSHG FRPSXWHU� +DUG�
ZDUH DQG VRIWZDUH VHWWLQJV IRU WKH QRGH DGGUHVV PXVW DJUHH� 2QFH VHW� WKH
QRGH·V FRQILJXUDWLRQ UHPDLQV VWRUHG LQ WKH +5 PHPRU\ DUHD HYHQ ZKHQ SRZ�
HUHG 2)) VLQFH WKLV LQIRUPDWLRQ LV LQ VWDWLF 5$0 �65$0��

5HIHU WR WKH IROORZLQJ GLDJUDP IRU DQ H[DPSOH RI KRZ D 3& QRGH FRPPXQL�
FDWHV ZLWK D QRGH ORFDWHG RQ D VHSDUDWH QHWZRUN ORRS�

1RGHV ;� <� =� DQG 9 DUH %ULGJH
QRGH DGGUHVVHV� 7KH DGGUHVVHV
DUH VHW LQ KH[DGHFLPDO QXPEHU�

/$1 � /$1 �

/$1 �

%ULGJH
$ %

&

; <

9

=
%ULGJH

,I QRGH $ RI /$1 � ZDQWV WR FRPPXQLFDWH ZLWK QRGH % RI /$1 �� WKUHH SUR�
FHVVHV RFFXU LQ WKH H[FKDQJH� )LUVW� QRGH $ VHQGV LQIRUPDWLRQ WR ;� WKH
%ULGJH·V QRGH DGGUHVV RQ /$1 �� 7KHQ QRGH ; WUDQVIHUV WKH LQIRUPDWLRQ WR
QRGH <� WKH VDPH %ULGJH 8QLW EXW D GLIIHUHQW /$1 ORRS� )LQDOO\� QRGH < WUDQV�
IHUV WKH LQIRUPDWLRQ WR QRGH %� 7KH UHVSRQVH LV WKHQ GLUHFWHG EDFN WR WKH VHQG�
LQJ 3& DORQJ WKH VDPH SDWK�

6<60$& 1HW /$1V UHTXLUH WKDW URXWLQJ WDEOHV EH HVWDEOLVKHG DQG VWRUHG LQ WKH
%,26� 7KH ILOH ´5287(�'$7µ� FRQWDLQLQJ WKH URXWLQJ WDEOH� VHUYHV WKLV SXUSRVH�
2WKHU PDQXIDFWXUHV GR QRW UHTXLUH URXWLQJ WDEOHV� DQG WKH\ KDYH WKH VHQGLQJ
QRGH GR D EURDGFDVW WR GHWHUPLQH URXWLQJ WR WKH PHVVDJH·V GHVWLQDWLRQ� %\
NHHSLQJ WKH URXWLQJ WDEOH LQ WKH %,26� 6<60$& 1HW /$1 WUDQVIHUV DUH
GHSHQGDEOH DQG IDVWHU�



6HFWLRQ �
(UURU 3URFHVVLQJ

�ï� 7\SHV RI (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 (UURU /RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP (UURU /RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� *HQHUDO (UURU /RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 65$0 &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QWURGXFWLRQ
7KH %ULGJH LV HTXLSSHG ZLWK HLJKW /('V ZKLFK LQGLFDWH WKH RSHUDWLRQDO VWDWXV
RI WKH 8QLW� 7KH /('V DUH DVVLJQHG DV VKRZQ LQ WKH IROORZLQJ ILJXUH�
� � � � � � � �

(UURU 'LVSOD\ 7\SH 5XQQLQJ

7KLV VHFWLRQ ZLOO H[SODLQ WKH LQWHUSUHWDWLRQ RI WKHVH LQGLFDWRUV DV ZHOO DV WURX�
EOHVKRRWLQJ LQIRUPDWLRQ�

�ï� 7\SHV RI (UURUV
7KHUH DUH WKUHH W\SHV RI SRVVLEOH HUURUV WKDW PD\ RFFXU� V\VWHP HUURUV� ,�2
HUURUV� DQG 65$0 HUURUV� /('V � DQG � DUH XVHG DV GHVFULEHG LQ WKH IROORZLQJ
WDEOH WR LQGLFDWH ZKLFK RI WKHVH FODVVHV RI HUURUV LV RFFXUULQJ�

/(' 1XPEHU
7\SH

� �

2))

21

1RUPDO

,�2 HUURU

*HQHUDO HUURU

6\VWHP HUURU

2))

2))

2))21

21 21

:KHQ D VHULRXV V\VWHP HUURU LV GHWHFWHG� /('V � DQG � DUH OLW DQG WKH 8QLW
UHVWDUWV� 7KH /('V ZLOO UHPDLQ OLW WR LQGLFDWH WKH HUURU XQWLO WKH 8QLW LV SRZHUHG
2)) DQG 21 DJDLQ� RU D PHPRU\ ZULWH LV H[HFXWHG IURP D FRPSXWHU HOVHZKHUH
RQ WKH QHWZRUN ORRS�

:KHQ DQ ,�2 HUURU LV GHWHFWHG RQ WKH QHWZRUN ORRS� /('V � DQG � DUH OLW DQG
,�2 UHVHW SURFHVVLQJ RFFXUV� 7KH /('V ZLOO UHPDLQ OLW WR LQGLFDWH WKH HUURU XQWLO
WKH 8QLW LV SRZHUHG 2)) DQG 21 DJDLQ� RU D PHPRU\ ZULWH LV H[HFXWHG IURP D
FRPSXWHU HOVHZKHUH RQ WKH QHWZRUN ORRS�

:KHQ D 65$0 HUURU LV GHWHFWHG RQ WKH QHWZRUN ORRS� /('V � DQG � DUH OLW DQG
SURFHVVLQJ FRQWLQXHV� $JDLQ� WKH /('V ZLOO UHPDLQ OLW WR LQGLFDWH WKH HUURU XQWLO
WKH 8QLW LV SRZHUHG 2)) DQG 21 DJDLQ� RU D PHPRU\ ZULWH LV H[HFXWHG IURP D
FRPSXWHU HOVHZKHUH RQ WKH QHWZRUN ORRS�

7KH %ULGJH LQLWLDOL]HV LWVHOI ZLWK WKH SDUDPHWHUV VWRUHG LQ 65$0 DV ORQJ DV WKH
LQLWLDOL]DWLRQ VZLWFK LV 2))� $V D FKHFN RQ WKH 5$0 FRQWHQWV� D FKHFNïVXP LV
XVHG� ,I WKLV FKHFNïVXP IDLOV WR PDWFK� DOO HLJKW /('V EOLQN VLPXOWDQHRXVO\� DQG
WKH V\VWHP VWRSV� 7KH VROXWLRQ WR WKLV SUREOHP LV WR ERRW ZLWK WKH LQLWLDOL]DWLRQ
VZLWFK 21� ZKLFK E\SDVVHV WKH 5$0� DQG WKHQ UHVWRUH WKH 5$0 WR LWV GHIDXOW
VHWWLQJV� ,I WKLV IDLOV WR VROYH WKH SUREOHP� WKH 5$0 LWVHOI SUREDEO\ QHHGV WR EH
UHSODFHG�
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5HIHU WR WKH IROORZLQJ WDEOH IRU PRUH LQIRUPDWLRQ UHJDUGLQJ LQWHUSUHWLQJ WKH
/('V�

(UURU 7\SH

6\VWHP

,�2

*HQHUDO

(UURU
/(' 1R�

,OOHJDO ,QWHUUXSW

%XV (UURU

$GGUHVV (UURU

,OOHJDO ,QVWUXFWLRQ

=HUR 'LYLGH

&.. ,QVWUXFWLRQ

7UDS ,QVWUXFWLRQ

3ULYOHGJH 9LRODWLRQ

6SXULRXV ,QWHUUXSW

6\VWHP $UHD $FFHVV

:DWFK 'RJ 7LPHRXW

&38 5HFHLYH (UURU

&38 7UDQVPLW (UURU

/RRS 7UDQVPLW (UURU

/RRS 5HFHLYH (UURU

*HW %ORFN (UURU

,QYDOLG 'DWD 5HFHSWLRQ

6(1' (UURU �'DWD 'URS�

'DWD /HQJWK (UURU

21 21

� � � � � � � �

21 21 21

21 21

21 21

21

21 21 21

21 21

21 21

21

21 21 21 21 21

21 21 21 21

21 21 21 21

21 21 21

21 21 21 21 21

21 21 21 21

21 21 21 21

21 21 21

21 21 21 21

21 21 21

�ï� ,�2 (UURU /RJJLQJ
,I WKH WUDFH VZLWFK RQ WKH IRXU�SLQ ',3 VZLWFK LV VHW WR WKH 21 SRVLWLRQ� WKHQ
%ULGJH WUDQVPLVVLRQ DQG UHFHSWLRQ HUURU LQIRUPDWLRQ LV VWRUHG� ,QIRUPDWLRQ LV
VWRUHG LQ IRXU GLIIHUHQW PHPRU\ DUHDV DV LQGLFDWHG EHORZ�

/$1� 5HFHSWLRQ ����)$
/$1� 7UDQVPLVVLRQ �����$
/$1� 5HFHSWLRQ �����$
/$1� 7UDQVPLVVLRQ �����$

(DFK RI WKHVH DUHDV VWRUH WKH WUDFH LQIRUPDWLRQ LQ WKH IROORZLQJ IRUPDW�

1H[W 7UDFH SRLQWHU

7UDFH EXIIHU VWDUWLQJ DGGUHVV

7UDFH EXIIHU HQGLQJ DGGUHVV

2YHUIORZ FRXQWHU

7UDFH LQIRUPDWLRQ ��� E\WHV [ ��� E\WHV�

7KLV LQIRUPDWLRQ FDQ EH H[DPLQHG E\ SHUIRUPLQJ D PHPRU\ GXPS IURP D FRP�
SXWHU QRGH RQ WKH QHWZRUN ORRS�
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�ï� 6\VWHP (UURU /RJJLQJ
,QIRUPDWLRQ UHJDUGLQJ V\VWHP HUURUV LV VWRUHG LQ WZR EXIIHUV� WKH ORJJLQJ EXIIHU
DQG WKH WUDFH EXIIHU� 7KH ORJJLQJ EXIIHU ZLOO QRW EH FOHDUHG LI WKH 8QLW DXWR�UH�
VHWV DIWHU DQ HUURU� ,W LV FOHDUHG� KRZHYHU� ZKHQ WKH 8QLW LV SRZHUHG 21 DQG
2)) PDQXDOO\�

,QIRUPDWLRQ FRQFHUQLQJ HUURUV LV VWRUHG LQ PHPRULHV DUHDV WKDW PD\ EH
DFFHVVHG E\ SHUIRUPLQJ D PHPRU\ GXPS IURP D FRPSXWHU QRGH RQ WKH QHW�
ZRUN� 7KH IROORZLQJ GLDJUDP VKRZV WKH IRUPDW RI V\VWHP HUURU LQIRUPDWLRQ�

9HFWRU QXPEHU

1RW XVHG

$FFHVV DGGUHVV

,QVWUXFWLRQ UHJLVWHU

1RW XVHG

6WDWXV UHJLVWHU

3URJUDP FRXQWHU

'�

'�

'�

'�

'�

������

��

��

��

�$

1RW XVHG

�(

��

�$

�(

��

��

��

��

'�

'�

'�

$�

$�

$�

$�

$�

$�

$�

8VHU VWDFN SRLQWHU

1RW XVHG

,OOHJDO LQWHUXSW FRXQWHU

1RW XVHG

1RW XVHG

�$

�(

��

��

�$

�(

������

��

�$

�(

$�

$�

$&

$$

$�

,I WKH WUDFH VZLWFK LV VHW 21 IURP WKH IRXU�SLQ ',3 VZLWFK RQ WKH 8QLW·V EDFN
SDQHO� WKHQ V\VWHP HUURU LQIRUPDWLRQ LV DOVR VWRUHG LQ 65$0 PHPRU\ DUHDV�
7KLV LQIRUPDWLRQ PD\ EH H[DPLQHG E\ SHUIRUPLQJ D PHPRU\ GXPS IURP ORFD�
WLRQ �����+� 7KH IROORZLQJ GLDJUDP VKRZV WKH IRUPDW RI V\VWHP HUURU LQIRUPD�
WLRQ LQ WKH 65$0�

'XPP\

&RXQWHU

'XPP\

/(' LQIRUPDWLRQ

�����

�����

�����

�����

'XPP\

/(' LQIRUPDWLRQ

1RW XVHG

'XPP\

/(' LQIRUPDWLRQ

���)(

���))

1RWH 2QO\ RGG DGGUHVVHV DUH XVHG LQ 65$0�

,I WKH LQLWLDOL]DWLRQ SLQ RQ WKH IRXU�SLQ ',3 VZLWFK LV VZLWFKHG WR WKH 21 SRVLWLRQ�
DOO LQIRUPDWLRQ LQ WKH 65$0 LV FOHDUHG�
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�ï� *HQHUDO (UURU /RJJLQJ
,QIRUPDWLRQ FRQFHUQLQJ JHQHUDO HUURUV PD\ EH H[DPLQHG E\ SHUIRUPLQJ D
PHPRU\ GXPS IURP DGGUHVV ������+� 7KH ´WDVN ,'µ LQIRUPDWLRQ LV �� E\WHV
DQG FRQVWLWXHV RQH WUDFH� ,W KDV WKH IRUPDW LQGLFDWHG LQ WKH IROORZLQJ GLDJUDP�

3RLQWHU

%XIIHU HQGLQJ DGGUHVV

2YHUIORZ FRXQWHU

7DVN ,'

3ULRULW\

(UURU SDUDPHWHU �

(UURU SDUDPHWHU �

(UURU SDUDPHWHU �

�ï� 65$0 &RQILJXUDWLRQ
2GG DGGUHVVHV DUH XVHG LQ WKH EDWWHU\�EDFNHG XS 65$0� 7KH IROORZLQJ FKDUWV
LQGLFDWH WKH IRUPDW RI WKH PHPRU\ DUHDV EDFNHG XS E\ 65$0� 7KLV LQIRUPDWLRQ
ZLOO QRW EH FOHDUHG ZKHQ WKH 8QLW LV SRZHUHG GRZQ� EXW ZLOO EH FOHDUHG ZKHQ
WKH LQLWLDOL]DWLRQ SLQ RI WKH IRXU�SLQ ',3 VZLWFK RQ WKH 8QLW·V EDFN SDQHO LV
VZLWFKHG 21� )ROORZLQJ WKH GHVFULSWLRQ RI WKH LQIRUPDWLRQ VWRUHG LQ WKH 65$0
LV D PDS RI WKLV PHPRU\ DUHDV� 7KH QXPEHUV SUHFHGLQJ HDFK LQIRUPDWLRQ FDWH�
JRU\ DUH XVHG LQ WKH PDSV WKDW IROORZ�

�� /$03 ,QIRUPDWLRQ

3XUSRVH� 5HFRUG FXUUHQW /(' GLVSOD\
/HQJWK� � E\WH
6WDUWLQJ $GGUHVV� ���&�+
)RUPDW DQG &RQWHQWV� /(' GLVSOD\

�� 5HPRWH 5HVHW 6SHFLILFDWLRQ

3XUSRVH� :ULWLQJ DQ ´5µ ���+� LQWR WKLV ILHOG IURP D SHU�
VRQDO FRPSXWHU RQ WKH ORRS ZLWK WKH UHPRWH ZULWH
IXQFWLRQ ZLOO FDXVH D VRIWZDUH UHVHW� :KHQ VXFK D
UHVHW LV SHUIRUPHG� WKH /('V GLVSOD\ �)+�

/HQJWK� � E\WH
6WDUWLQJ $GGUHVV� ���&)+
)RUPDW DQG &RQWHQWV� 1RUPDOO\ ]HUR� :KHQ DQ ´5µ ���+� LV ZULWWHQ KHUH�

D UHVHW LV SHUIRUPHG� $IWHU WKH UHVHW� WKH YDOXH
UHWXUQV WR ]HUR�

�� 65$0 &KHFN 6HTXHQFH

3XUSRVH� :KHQ WKH LQLWLDOL]DWLRQ VZLWFK LV 21� ZULWH D SDW�
WHUQ� ZKHQ LW LV RII� FKHFN WKH SDWWHUQ WR YHULI\ WKH
65$0 LV IXQFWLRQLQJ SURSHUO\�

/HQJWK� �� E\WHV
6WDUWLQJ $GGUHVV� ���(�+
)RUPDW DQG &RQWHQWV� 6HW E\ 6���� DQG -,6�
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�� /DPS ,QIRUPDWLRQ 7UDFH 5HJLVWHU

3XUSRVH� ,QIRUPDWLRQ DERXW RFFXUUHQFHV RI V\VWHP HUURUV LV
UHWDLQHG LQ WKH WUDFH EXIIHU� DQG WKH %ULGJH 8QLW LV
UHVWDUWHG� 7KLV ILHOG FRXQWV VXFK RFFXUUHQFHV�
DQG VHUYHV DV WKH WUDFH SRLQWHU� :KHQ WKH LQLWLDO�
L]DWLRQ VZLWFK LV 21� WKLV ILHOG LV FOHDUHG WR ]HUR�

/HQJWK� � E\WH
6WDUWLQJ $GGUHVV� �����+
)RUPDW DQG &RQWHQWV� &RQWDLQV D YDOXH IURP � WR ��

�� /DPS ,QIRUPDWLRQ 7UDFH $UHD

3XUSRVH� 6\VWHP HUURU LQIRUPDWLRQ LV GLVSOD\HG RQ WKH
/('V� 7KLV DUHD SURYLGHV D WUDFH RI WKDW LQIRUPD�
WLRQ� ,W LV FOHDUHG WR ]HURHV LI WKH LQLWLDOL]DWLRQ
VZLWFK LV 21�

/HQJWK� � E\WH SHU /('� WRWDO �� E\WHV
6WDUWLQJ $GGUHVV� �����+
)RUPDW DQG &RQWHQWV� /(' &RQWHQWV� 1H[W WUDFH DUHD VWDUWV DW �WUDFH

FRXQWHU
�� ������+
�� 5RXWLQJ 7DEOH �/$1� 6LGH�

3XUSRVH� &RQWDLQV WKH QHWZRUN ,' DQG ILUVW KRS DGGUHVV IRU
URXWLQJ SXUSRVHV�

/HQJWK� � E\WHV SHU QHWZRUN 7RWDO ��� E\WHV �XS WR �� QHW�
ZRUNV�

6WDUWLQJ $GGUHVV� �����+
)RUPDW DQG &RQWHQWV� � � � � � % ' )

����� ï � ï � ï � ï � ï � ï � ï � ï �
:KHUH ´�µ LV WKH IRXUïE\WH QHWZRUN ,'� DQG ´�µ LV
WKH IRXUïE\WH ILUVW KRS DGGUHVV� 5HVHW WR ]HUR
ZKHQ WKH LQLWLDOL]H VZLWFK LV 21�

�� 5RXWLQJ 7DEOH �/$1� 6LGH�

3XUSRVH� &RQWDLQV WKH QHWZRUN ,' DQG ILUVW KRS DGGUHVV IRU
URXWLQJ SXUSRVHV�

/HQJWK� � E\WHV SHU QHWZRUN 7RWDO ��� E\WHV �XS WR �� QHW�
ZRUNV�

6WDUWLQJ $GGUHVV� �����+
)RUPDW DQG &RQWHQWV� � � � � � % ' )

����� ï � ï � ï � ï � ï � ï � ï � ï �
:KHUH ´�µ LV WKH IRXUïE\WH QHWZRUN ,'� DQG ´�µ LV
WKH IRXUïE\WH ILUVW KRS DGGUHVV� 5HVHW WR ]HUR
ZKHQ WKH LQLWLDOL]H VZLWFK LQ 21�

�� 1HWZRUN $GGUHVV �/$1� 6LGH�

3XUSRVH� *LYHV WKH QHWZRUN DGGUHVV RI WKH QHWZRUN WR
ZKLFK WKH /$1� VLGH EHORQJV�

/HQJWK� � E\WH
6WDUWLQJ $GGUHVV� �����+
)RUPDW DQG &RQWHQWV� *LYHV WKH ,3 FODVV $ QHWZRUN DGGUHVV LQ RQH

E\WH�
� �
_ï_ïïïïïïïïïïïï__�_ �ï��� _ _ï_ïïïïïïïïïïïï_
5HVHW WR ]HUR ZKHQ WKH LQLWLDOL]H VZLWFK LV 21�
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�� 1HWZRUN $GGUHVV �/$1� 6LGH�

3XUSRVH� *LYHV WKH QHWZRUN DGGUHVV RI WKH QHWZRUN WR
ZKLFK WKH /$1� VLGH EHORQJV�

/HQJWK� � E\WH

6WDUWLQJ $GGUHVV� �����+

)RUPDW DQG &RQWHQWV� *LYHV WKH ,3 FODVV $ QHWZRUN DGGUHVV LQ RQH
E\WH�

� �

_ï_ïïïïïïïïïïï__�_ �ï��� _ _ï_ïïïïïïïïïïï_

5HVHW WR ]HUR ZKHQ WKH LQLWLDOL]H VZLWFK LV 21�

��� *DWHZD\ 77/ ,QLWLDO 9DOXH

3XUSRVH� :KHQ SDFNHWV SDVV WKURXJK D JDWHZD\ RU EULGJH�
VRPH YDOXH LV VXEWUDFWHG IURP 77/� 7KLV ILHOG
JLYHV LW WKH LQLWLDO YDOXH�

/HQJWK� � E\WH

6WDUWLQJ $GGUHVV� �����+)RUPDW DQG

&RQWHQWV� 9DOXH IURP � WR ����

,I WKH LQLWLDOL]H VZLWFK LV 21� UHVHW WR ��

��� *DWHZD\ 77/ 'HFUHPHQW 9DOXH

3XUSRVH� :KHQ SDFNHWV SDVV WKURXJK D JDWHZD\ RU EULGJH�
VRPH YDOXH LV VXEWUDFWHG IURP 77/� 7KLV ILHOG
JLYHV WKH GHFUHPHQW�

/HQJWK� � E\WH

6WDUWLQJ $GGUHVV� �����+

)RUPDW DQG &RQWHQWV� 9DOXH IURP � WR ����

,I WKH LQLWLDOL]H VZLWFK LV 21� UHVHW WR ��

��� *DWHZD\ 77/ /LPLW 9DOXH

3XUSRVH� 8VHG WR FKHFN WKH 77/ YDOXH RI SDFNHWV SDVV
WKURXJK D JDWHZD\ RU EULGJH� ,I WKH SRVWïGHFUH�
PHQW YDOXH LV OHVV WKDQ WKH OLPLW� WKH SDFNHW LV
GLVFDUGHG�

/HQJWK� � E\WH

6WDUWLQJ $GGUHVV� �����+

)RUPDW DQG &RQWHQWV� 9DOXH IURP � WR ����

,I WKH LQLWLDOL]H VZLWFK LV 21� UHVHW WR ��

��� ,3 7UDFH 6ZLWFK

3XUSRVH� 6SHFLILHV ZKHWKHU SDFNHWV SDVVLQJ WKURXJK WKH
JDWHZD\ RU EULGJH DUH WR EH ORJJHG�

/HQJWK� � E\WH

6WDUWLQJ $GGUHVV� ����%+

)RUPDW DQG &RQWHQWV� �� /RJ

$Q\ RWKHU YDOXH� 1RW ORJ

65$0 0HPRU\ $OORFDWLRQ
7KH IROORZLQJ PDS VKRZV DOORFDWLRQ RI PHPRU\ DUHD LQ WKH 65$0� 1XPEHUV
FRUUHVSRQG WR WKRVH GHVFULEHG LQ WKH SUHFHGLQJ VHFWLRQ�
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$SSHQGL[HV
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$ 6WDQGDUG 0RGHOV

/LQH 6HUYHU 6�����/68�����(

1HWZRUN 6XSSRUW %RDUG
DQG VRIWZDUH

6�����16%���(

1HW /LQN 8QLW IRU &����
&����+� &����+

&����617���9�

3ODVWLF�&ODG 2SWLFDO
)LEHU &DEOH

1HWZRUN 6HUYLFH 8QLW

1HWZRUN %ULGJH 6�����168�*����(

1DPH 0RGHO

1HWZRUN 6XSSRUW %RDUG
IRU ),7

),7���,)���

6�����)+�/�&��7

2SWLFDO )LEHU &DEOH
&RQQHFWRUV

6�����&2&+��0

6�����168$����(

1HW /LQN 8QLW IRU &���+ &���+�617��

6�����&2&)����

6�����&2&)��0

6�����&2&)��)

+�3&) 2SWLFDO )LEHU
&DEOH IRU &���+�617��
RQO\

6�����+&�����



 7KH ODVW ILYH FKDUDFWHUV LQ WKH PRGHO QXPEHU YDU\
GHSHQGLQJ RQ W\SH DQG VL]H RI FDEOH



��

% 6SHFLILFDWLRQV

2SWLFDO /$1 6SHFLILFDWLRQV

&RPPXQLFDWLRQ 0HWKRG 7RNHQ 5LQJ �Q�Q�

0DQFKHVWHU &RGLQJ� EDVH�EDQG PHWKRG

8S WR � NP� H[WHQGDEOH ZLWK UHSHDWHUV RU TXDUW] FDEOLQJ

7UDQVPLVVLRQ 0HWKRG

1HWZRUN 'LVWDQFH

7UDQVPLVVLRQ 0HWKRG 7ZRïILEHU 2SWLFDO )LEHU &DEOH

�0 ESV'DWD 7UDQVPLVVLRQ 6SHHG

(UURU +DQGOLQJ $XWR EDFN ORRS
1RGH E\ïSDVV �EDVHG RQ /RFDO 3RZHU 6XSSO\ 8QLW�

0HVVDJH /HQJWK �. E\WHV

6HQG�5HFHLYH %XIIHU ��. E\WHV� WKXV ZLWK D PHVVDJH OHQJWK RI �. E\WHV�
EXIIHU FDQ KROG XS WR �� PHVVDJHV

0D[LPXP 1XPEHU RI 1RGHV ��� SHU QHWZRUN ORRS
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*ORVVDU\

$QDORJ ,�2 8QLWV 6SHFLDO ,�2 8QLWV WKDW FRQYHUW DQDORJ LQSXW YDOXHV WR GLJLWDO VLJQDOV WR EH VHQW
WR WKH &38� DQG FRQYHUW WKH GLJLWDO VLJQDOV IURP WKH &38 WR DQDORJ RXWSXW
YDOXHV�

GDWD WUDFH� )XQFWLRQ RI %ULGJH 8QLW VHW E\ ',3 VZLWFK ZKLFK UHFRUGV WUDQVPLWWHG DQG
UHFHLYHG PHVVDJHV SDVVLQJ WKURXJK WKH 8QLW� 7UDFH GDWD LV DFFHVVHG E\
SHUIRUPLQJ D PHPRU\ GXPS IURP D FRPSXWHU QRGH� ,QIRUPDWLRQ IURP D GDWD
WUDFH PD\ SURYH KHOSIXO LQ WURXEOHVKRRWLQJ�

KRS DGGUHVV� 1RGH DGGUHVV RI WKH QHWZRUN ORRS·V %ULGJH ZKHUH D GDWDJUDP LV ILUVW GLUHFWHG
EHIRUH LW H[LWV WKH QRGH·V QHWZRUN ORRS� 7KH KRS DGGUHVVHV DUH VWRUHG LQ WKH
QRGH·V URXWLQJ WDEOH�

URXWLQJ WDEOH� ,QIRUPDWLRQ VWRUHG LQ D QRGH·V 65$0 WKDW DOORZV LW WR GLUHFW GDWDJUDPV WR
RWKHU QHWZRUN ORRSV� 7KH URXWLQJ WDEOH OLVWV WKH RWKHU QHWZRUN ORRSV WKDW DUH
FRQQHFWHG WR WKLV ORRS YLD %ULGJHV� DV ZHOO DV WKH %ULGJH·V QRGH DGGUHVV� $OO
QHWZRUN QRGHV� LQFOXGLQJ %ULGJH 8QLWV� PD\ KDYH XS WR �� HQWULHV VWRUHG LQ
WKHLU URXWLQJ WDEOHV� 'LIIHUHQW QRGHV RQ WKH VDPH ORRS PD\ KDYH GLIIHUHQW
URXWLQJ WDEOHV UHJLVWHUHG LI WKH\ ZLOO EH FRPPXQLFDWLQJ ZLWK GLIIHUHQW QHWZRUN
ORRSV�
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,1'(;
%

%DFN 3DQHO� �

'
'DWDJUDPV� ��

',3 6ZLWFK 6HWWLQJV� �

(
(UURU FODVVLILFDWLRQ� ��

)
)URQW 3DQHO� �

/
/RJJLQJ EXIIHU� ��

1
1HWZRUN DGGUHVV VHWWLQJ� �

1RGH DGGUHVV VHWWLQJ� �

2
2SWLFDO )LEHU &DEOH� �

5
5RXWLQJ WDEOHV� ��

6
6SHFLILFDWLRQV� 2SWLFDO /$1� ��

65$0 DGGUHVVHV� ��� ��

65$0 PHPRU\ DOORFDWLRQ� ��

6\VWHP FRQILJXUDWLRQV� �

6\VWHP HUURUV� ��

7
7UDFH EXIIHU� ��

7UDFH PHPRU\� �
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0DQXDO 5HYLVLRQ +LVWRU\
7KH PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH
FRYHU RI HDFK PDQXDO�

6HYHUDO FKDQJHV DQG DGGLWLRQV WR WH[W
DQG JUDSKLFV�

&DW� 1R� :���ï(�ï�

5HYLVLRQ FRGH

5HYLVLRQ
FRGH 'DWH 5HYLVLRQ FRQWHQW

�

�

'HF� ����

-XQH ����

2ULJLQDO SURGXFWLRQ
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