
&���+�1&��� 3RVLWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO

2FWREHU ����

:ULWWHQ DQG 3URGXFHG IRU 20521 E\�
6WHYH :LOOLQJ
3HWHU +DPDQQ
*ROG &RDVW 3URGXFWLRQV



LY



Y

1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

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

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

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

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� 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� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�

'$1*(5�

&DXWLRQ

1RWH

�� �� ����



YL



YLL

7$%/( 2) &217(176

6(&7,21 �
,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DVLF 2SHUDWLQJ 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
%HIRUH 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLRQDO )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2XWSXW 3XOVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :ULWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� '0 $UHD 'DWD )RUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� )ODJV DQG 2WKHU ,QSXW 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� '0 $UHD $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
&RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 67$57 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5(/($6( 352+,%,7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5($' (5525 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5(6(7 25,*,1 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7($&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 75$16)(5 '$7$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�� 0DQXDO 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
3URJUDPPLQJ ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLRQ ZLWK 0LQLPXP 'DWD �'LVSOD\LQJ -2* 3RVLWLRQV� ���� � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ DW ,QWHUYDOV 8VLQJ 5(6(7 25,*,1 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� )HHGLQJ 6HOHFWLYHO\ ZLWK 67$57 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 75$16)(5 '$7$ IURP 2WKHU 3& $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 75$16)(5 '$7$ IURP ([WHUQDO 6ZLWFKHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 67$57 WR &DUU\ 2XW 3RVLWLRQLQJ $FWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 2ULJLQ DQG 2ULJLQ 3UR[LPLW\ 6LJQDOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ =RQHV WR &RQWURO -RJJLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 6SHHGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�� 8VLQJ D 0XOWLSOH %DQN 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



YLLL

6(&7,21 �
(UURU 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� $ODUPV DQG (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2XWSXWV WR WKH ,5 $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $ODUP�(UURU ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7URXEOHVKRRWLQJ IURP WKH 3& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DVLF 7URXEOHVKRRWLQJ &KDUW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HWHFWLRQ RI $EQRUPDO 3XOVH 2XWSXWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
6WDQGDUG 0RGHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'0 $UHD $OORFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,5 $UHD $OORFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$ODUP &RGH /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(UURU &RGH /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
20521 6DOHV 2IILFHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO�

7KH 20521 &���+�1&��� 3RVLWLRQ &RQWURO 8QLW LV D 6SHFLDO ,�2 8QLW IRU &���+ 3&V� ,W LV GHVLJQHG
WR FRQWURO SRVLWLRQLQJ DFWLRQV WKURXJK SXOVH WUDLQ RXWSXWV WR D PRWRU GULYHU� EDVHG RQ 3& SURJUDPPLQJ
DQG H[WHUQDO FRQWURO LQSXWV�

7KLV PDQXDO FRYHUV WKH VSHFLILFDWLRQV DQG SURFHGXUHV QHFHVVDU\ IRU RSHUDWLRQ DQG LQVWDOODWLRQ� %HIRUH
DWWHPSWLQJ WR RSHUDWH WKH &���+ 3RVLWLRQ &RQWURO 8QLW� EH VXUH WR WKRURXJKO\ IDPLOLDUL]H \RXUVHOI ZLWK
WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ�

'XULQJ RSHUDWLRQ� UHIHU WR WKH &���+ 3& 2SHUDWLRQ 0DQXDO DV QHFHVVDU\ IRU SURJUDPPLQJ DQG V\V�
WHP GHWDLOV� 1RWH WKDW WKH WHUP ´FKDQQHOµ HPSOR\HG LQ WKH &���+ 3& 2SHUDWLRQ 0DQXDO �DQG RWKHU
HDUOLHU PDQXDOV� KDV EHHQ UHSODFHG E\ WKH WHUP ´ZRUGµ LQ WKLV PDQXDO� ZKHUH LW UHIHUV WR D ���ELW DG�
GUHVV� :KHUHYHU WKH WHUP ´FKDQQHOµ �HLWKHU ZULWWHQ LQ IXOO RU DEEUHYLDWHG DV ´FKµ� FRQWLQXHV WR DSSHDU�
ZKHWKHU LQ HDUOLHU PDQXDOV� RQ GLVSOD\V� RU RQ WKH 8QLWV WKHPVHOYHV� LW FDQ EH WDNHQ WR KDYH WKH VDPH
PHDQLQJ DV ´ZRUG�µ

6HFWLRQ � GHVFULEHV WKH EDVLF IHDWXUHV� FRPSRQHQWV� DQG RSHUDWLRQ RI WKH 3RVLWLRQ &RQWURO 8QLW� DV
ZHOO DV WKH EDVLF FRQILJXUDWLRQ DQG SULQFLSOHV RI SRVLWLRQLQJ FRQWURO V\VWHPV� 5HDGLQJ WKLV VHFWLRQ ILUVW
ZLOO JLYH \RX D IDPLOLDULW\ ZLWK WKH HVVHQWLDO WHUPLQRORJ\ XVHG LQ WKLV PDQXDO DQG DQ XQGHUVWDQGLQJ RI
WKH IXQGDPHQWDOV QHFHVVDU\ IRU VXFFHVVIXO RSHUDWLRQ�

6HFWLRQ � FRYHUV SURFHGXUHV VXFK DV ZLULQJ DQG VZLWFK VHWWLQJ ZKLFK DUH QHFHVVDU\ EHIRUH RSHUDWLRQ�

6HFWLRQ � H[SODLQV GDWD IRUPDW DQG FRQILJXUDWLRQ� EDVLF RSHUDWLQJ SURFHGXUH� DQG YDULRXV DVSHFWV RI
3RVLWLRQ &RQWURO 8QLW RSHUDWLRQ RWKHU WKDQ FRPPDQGV�

6HFWLRQ � FRYHUV FRPPDQGV DQG WKH GDWD VHWWLQJV ZKLFK DUH QHFHVVDU\ IRU WKHLU H[HFXWLRQ�

6HFWLRQ � SURYLGHV H[DPSOHV RI SRVVLEOH DSSOLFDWLRQV RI 3&8 FRPPDQGV� LQSXWV� DQG RXWSXWV�

6HFWLRQ � RXWOLQHV WKH SURFHGXUHV IRU KDQGOLQJ HUURUV DQG DODUPV WKDW RFFXU GXULQJ 3RVLWLRQ &RQWURO
8QLW RSHUDWLRQ�

7KH DSSHQGLFHV FRQWDLQ OLVWV RI HUURU DQG DODUP FRGHV� '0 DQG ,5 DUHD GDWD DOORFDWLRQ FKDUWV� VSHFLIL�
FDWLRQV� DQG D WDEOH RI VWDQGDUG PRGHOV� 7KHUH DUH DOVR DQ LQGH[ DQG D JORVVDU\ RI WHUPV DW WKH EDFN
RI WKH PDQXDO�
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6(&7,21 �
,QWURGXFWLRQ

7KH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW LV D 6SHFLDO ,�2 8QLW WKDW RXWSXWV SXOVH WUDLQV WR FRQWURO D VWHSSLQJ PRWRU GULYHU
RU D VHUYRPRWRU GULYHU LQ DFFRUGDQFH ZLWK D 3& SURJUDP RU H[WHUQDO LQSXWV�

7KLV VHFWLRQ GHVFULEHV WKH EDVLF IHDWXUHV� FRPSRQHQWV� DQG RSHUDWLRQ RI WKH 3RVLWLRQ &RQWURO 8QLW� DV ZHOO DV WKH EDVLF
FRQILJXUDWLRQ DQG SULQFLSOHV RI SRVLWLRQLQJ FRQWURO V\VWHPV� 5HDGLQJ WKLV VHFWLRQ ILUVW ZLOO JLYH \RX D IDPLOLDULW\ ZLWK WKH
HVVHQWLDO WHUPLQRORJ\ XVHG LQ WKLV PDQXDO DQG DQ XQGHUVWDQGLQJ RI WKH IXQGDPHQWDOV QHFHVVDU\ IRU VXFFHVVIXO RSHUDWLRQ�

�ï� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DVLF 2SHUDWLQJ 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 2SHQ�ORRS 6\VWHP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HPLFORVHG�ORRS 6\VWHP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� )HDWXUHV

7KH SXOVH WUDLQ RXWSXW FDQ EH HDVLO\ FRQQHFWHG WR HLWKHU RI WKH IROORZLQJ GH�
YLFHV�

�� 6WHSSLQJ PRWRU GULYHU

�� 6HUYRPRWRU GULYHU GHVLJQHG IRU SXOVH WUDLQ LQSXW

7KH 3RVLWLRQ &RQWURO 8QLW LV GHVLJQHG WR FRQWURO D VLQJOH D[LV DQG LV FDSDEOH
RI FRQWUROOLQJ VSHHGV DQG SRVLWLRQV LQ DFFRUGDQFH ZLWK GDWD UHFRUGHG LQ WKH
'0 DUHD RI WKH &���+ 3&�

7KUHH FRPPDQGV HQDEOH PDQXDO SRVLWLRQLQJ FRQWURO� +,*+�63((' -2*�
/2:�63((' -2*� DQG ,1&+�

3&8 SRVLWLRQLQJ DFWLRQV� VSHHGV� DQG RWKHU GDWD FDQ EH VWRUHG LQ WKH '0
DUHD RU RWKHU DUHDV RI WKH 3& DQG TXLFNO\ WUDQVIHUUHG WR WKH 3&8 YLD D
75$16)(5 '$7$ FRPPDQG� 7KLV HIIHFWLYHO\ LQFUHDVHV WKH DPRXQW RI
PHPRU\ DYDLODEOH WR WKH 3&8�

7KH 75$16)(5 '$7$ FRPPDQG FDQ DOVR EH XVHG WR FKDQJH WKH SUHVHQW
SRVLWLRQ WR DQ\ GHVLUHG YDOXH� LQFOXGLQJ � �RULJLQ�� DQ\ WLPH WKH 3RVLWLRQ &RQ�
WURO 8QLW LV QRW RXWSXWWLQJ SXOVHV�

7KH SUHVHQW SRVLWLRQ FDQ EH ZULWWHQ LQWR WKH PHPRU\ RI WKH 3& DV SRVLWLRQLQJ
GDWD ZKHQHYHU SXOVHV DUH QRW EHLQJ RXWSXW�

7KH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW FDQ EH RSHUDWHG LQ DQ\ RI IRXU
PRGHV� ZKLFK DUH VHOHFWHG YLD WKH PRGH VZLWFK RQ WKH 8QLW� 0RGH � LV HTXLY�
DOHQW WR WKH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW� WKH RWKHU WKUHH DUH IRU XVH
ZLWK VHUYRPRWRU GULYHUV� 0RGH � LV GHVLJQHG HVSHFLDOO\ IRU XVH ZLWK WKH 20�
521 5��'�(3�65 �PDUNHWHG LQ -DSDQ� VHUYRPRWRU GULYHU�

7KH PHWKRG HPSOR\HG WR GHWHFW WKH RULJLQ PD\ EH VHOHFWHG YLD WKH UHDU�SDQHO
',3 VZLWFK�

7KH VSHHG UDQJH KDV EHHQ H[SDQGHG WR HQDEOH VHWWLQJV DQ\ZKHUH IURP � WR
������� SSV �FRPSDUHG ZLWK � WR ������ IRU WKH 1&����� ,Q DGGLWLRQ� DFFHOHU�
DWLRQ DQG GHFHOHUDWLRQ VSHHGV EHWZHHQ � DQG ����� SSV�PV DUH QRZ SRVVL�
EOH �FRPSDUHG ZLWK � WR ��� SSV�PV IRU WKH 1&�����

7KH PLQLPXP VZLWFKLQJ FDSDFLW\ KDV EHHQ LQFUHDVHG IURP ��� P$ �LQ WKH
1&���� WR � P$ DW � 9'&�

,Q WKH 1&���� WKH VSHHG QXPEHU FXUUHQWO\ EHLQJ H[HFXWHG LV DOZD\V LQFUHP�
HQWHG E\ RQH WR REWDLQ WKH VXEVHTXHQW WDUJHW VSHHG� EXW LQ WKH 1&���� WKH
QH[W VSHHG QXPEHU FDQ EH VHW LQ WKH '0 DUHD RI WKH &���+ 3&� ,I GHVLUHG�
VSHHG QXPEHUV PD\ EH DOORZHG WR LQFUHPHQW RQH E\ RQH DV LQ WKH 1&����

$FFHOHUDWLRQ DQG GHFHOHUDWLRQ KDYH EHHQ PDGH VPRRWKHU E\ UHGXFLQJ HDFK
LQFUHPHQWDO VWHS IURP WKH 1&���·V �� PV WR � PV�

,Q DGGLWLRQ WR WKH ILYH FRPSOHWLRQ FRGHV SRVVLEOH ZLWK WKH 1&���� WKH 1&���
DOORZV IRU D VL[WK� L�H�� ´H[WHQGHG ZLWK SRVLWLRQLQJ�µ

$SSOLFDEOH 0RWRU 'ULYHUV

1XPEHU RI &RQWURO $[HV
DQG &RQWUROOLQJ &DSDFLW\

0DQXDO 2SHUDWLRQ

'DWD 7UDQVIHU

(VWDEOLVKLQJ 3RVLWLRQ

7HDFKLQJ

2SHUDWLRQ LQ )RXU 0RGHV

&KRLFH RI 2ULJLQ 'HWHFWLRQ
0HWKRG

([SDQGHG 6SHHG 5DQJH

*UHDWHU 6ZLWFKLQJ &DSDFLW\

2SWLRQDO 6SHHG 1XPEHUV

6PRRWKHU $FFHOHUDWLRQ DQG
'HFHOHUDWLRQ

0RUH &RPSOHWLRQ &RGHV

)HDWXUHV 6HFWLRQ �ï�
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�ï� &RPSRQHQWV
,Q DGGLWLRQ WR WKH IURQW�SDQHO FRPSRQHQWV GHVFULEHG EHORZ� WKHUH LV D ',3
VZLWFK ORFDWHG RQ WKH EDFN SDQHO� 3LQ VHWWLQJV IRU WKLV VZLWFK� ZKLFK DUH GH�
VFULEHG LQ 6HFWLRQ �ï�� GHWHUPLQH FHUWDLQ DVSHFWV RI 8QLW RSHUDWLRQ�

:KHQ VHWWLQJ WKH VZLWFKHV� XVH D VFUHZGULYHU LI QHFHVVDU\�

'R QRW DSSO\ H[FHVVLYH IRUFH WR WKH VZLWFKHV�

'R QRW OHDYH WKH VZLWFKHV KDOIZD\ EHWZHHQ WZR VHWWLQJ SRLQWV RU WKH 3RVLWLRQ
&RQWURO XQLW PD\ PDOIXQFWLRQ�

%HIRUH RSHUDWLQJ WKHVH VZLWFKHV� PDNH VXUH WKDW SRZHU WR WKH 3& LV RII�

,QGLFDWRUV
581� LQGLFDWHV RSHUDWLRQ
LV LQ SURJUHVV

&:� LQGLFDWHV PRWRU
LV UHYROYLQJ FORFNZLVH

&&:� LQGLFDWHV PRWRU
LV UHYROYLQJ FRXQWHUFORFNZLVH

%86<� LQGLFDWHV RSHUDWLRQ�WUDQVIHU
LV LQ SURJUHVV

$/$50� IODVKHV ZKHQ DQ DEQRUPDO�
LW\
KDV RFFXUUHG

(5525� OLJKWV ZKHQ DQ HUURU KDV RF�
FXUUHG

6HWWLQJ VZLWFKHV

0$&+,1( 1R�

02'(

$OORFDWHV D XQLW QXPEHU �� WR �� WR
WKH 3RVLWLRQ &RQWURO 8QLW

6HOHFWV DQ RSHUDWLQJ PRGH �� WR ���

&RQQHFWRU

8VHG WR FRQQHFW WKH 3RVLWLRQ
&RQWURO 8QLW WR D VWHSSLQJ PR�
WRU GULYHU RU VHUYRPRWRU GULYHU�

$WWDFK WKH HQFORVHG FRQQHFWRU
WR WKH SURSHU FDEOH�

3RVLWLRQ &RQWURO 8QLW LQGLFDWRUV �/('V� DUH XVHG WR TXLFNO\ GHWHUPLQH RSHUDW�
LQJ VWDWXV� 7KH\ DUH SDUWLFXODUO\ YDOXDEOH LQ LQLWLDO V\VWHP DFWLYDWLRQ DQG GH�
EXJJLQJ� EXW FDQ DOVR EH XVHG WR PRQLWRU 8QLW RSHUDWLRQ�

,QGLFDWRU &RORU )XQFWLRQ

581 *UHHQ /LW GXULQJ QRUPDO RSHUDWLRQ� *RHV RXW RQ HUURUV�

&: *UHHQ /LW GXULQJ RXWSXW RI &: �FORFNZLVH� SXOVHV�

&&: *UHHQ /LW GXULQJ RXWSXW RI &&: �FRXQWHUFORFNZLVH�
SXOVHV�

%86< *UHHQ /LW GXULQJ SRVLWLRQLQJ RU GDWD WUDQVIHU�

$/$50
�IODVKLQJ�

5HG )ODVKLQJ ZKHQ D %&' HUURU H[LVWV LQ LQLWLDO GDWD�
VSHHG GDWD� RU SRVLWLRQLQJ GDWD XSGDWHG ZLWK
75$16)(5 '$7$�

(5525 5HG /LW ZKHQ DQ HUURU KDV FDXVHG RSHUDWLRQ WR VWRS�

�ï� %DVLF 2SHUDWLQJ 3ULQFLSOHV
7KH EDVLF RSHUDWLRQ RI WKH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW LV IDLUO\ VLP�
SOH� ,W FRQWUROV HLWKHU D VWHSSLQJ PRWRU RU D VHUYRPRWRU LQ DFFRUGDQFH ZLWK

,QGLFDWRUV
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GDWD VWRUHG LQ WKH '0 DUHD RI WKH 3&� 7KLV GDWD LQFOXGHV GLUHFWLRQV� VSHHGV�
SRVLWLRQV� DQG RWKHU LQIRUPDWLRQ QHFHVVDU\ IRU HIIHFWLYH FRQWURO� %HIRUH WKH
3RVLWLRQ &RQWURO 8QLW FDQ EH RSHUDWHG� \RX PXVW ILUVW LQSXW WKH HVVHQWLDO GDWD�
7KLV LV JHQHUDOO\ GRQH YLD WKH 3URJUDPPLQJ &RQVROH� DOWKRXJK \RX FDQ DOVR
LQSXW GDWD ZLWK WKH 7($&+ FRPPDQG�

7KH ZD\ LQ ZKLFK WKH 3RVLWLRQ &RQWURO 8QLW PDNHV XVH RI WKLV GDWD LV GHWHU�
PLQHG E\ WKH SURJUDP LQ WKH 3&� 7KH SURJUDP GRHV QRW FRQWURO DOO RI WKH 3R�
VLWLRQ &RQWURO 8QLW·V RSHUDWLRQV GLUHFWO\� EXW UDWKHU� H[HFXWHV WKH 8QLW·V FRP�
PDQGV E\ WXUQLQJ FRPPDQG ELWV 21 DQG 2))� 7KH FRPPDQGV FRQWURO VXFK
IXQFWLRQV DV WKH VWDUWLQJ DQG VWRSSLQJ RI SRVLWLRQLQJ� UHWXUQLQJ WR WKH RULJLQ�
DQG VR RQ� �7KH RULJLQ LV VLPSO\ WKH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLY�
HQ WLPH�� 7KXV� ZKLOH WKH 3RVLWLRQ &RQWURO 8QLW IXQFWLRQV DV DQ LQWHJUDO SDUW RI
\RXU RYHUDOO FRQWURO V\VWHP� LW DOVR H[HUFLVHV D JRRG GHDO RI DXWRQRP\� 7KLV
FDSDELOLW\ LV HVVHQWLDO WR WKH FRQFHSW RI GLVWULEXWHG FRQWURO� ZKHUHE\ FRQWURO RI
HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV ORFDWHG QHDU WKH GHYLFHV DFWXDOO\
EHLQJ FRQWUROOHG�

7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ LV WKH SRVLWLRQLQJ DFWLRQ� $ SDUWLFXODU SR�
VLWLRQLQJ DFWLRQ PRYHV WKH ZRUNSLHFH DORQJ WKH SRVLWLRQLQJ D[LV LQ D GLUHFWLRQ�
DW D VSHHG� DQG WR D SRVLWLRQ GHWHUPLQHG E\ WKH GDWD ZKLFK KDV SUHYLRXVO\
EHHQ VHW� 7KH SRVLWLRQLQJ DFWLRQ EHJLQV ZKHQ WKH DSSURSULDWH FRPPDQG ELW
�67$57� LV WXUQHG 21 E\ WKH SURJUDP�

$ VLQJOH SRVLWLRQLQJ DFWLRQ PD\ EH H[HFXWHG E\ LWVHOI� RU D EDQN RI VHYHUDO
SRVLWLRQLQJ DFWLRQV PD\ EH H[HFXWHG LQ VHTXHQFH� $ SDUWLFXODU EDQN RI DF�
WLRQV PD\ EH UHSHDWHG DJDLQ DQG DJDLQ� %HIRUH EHJLQQLQJ H[HFXWLRQ RI SRVL�
WLRQLQJ DFWLRQV� LW LV QHFHVVDU\ WR GHILQH WKH RULJLQ DV D UHIHUHQFH SRLQW E\� IRU
H[DPSOH� H[HFXWLQJ 25,*,1 6($5&+�

�ï� ,�2 &RQILJXUDWLRQ
7KH EDVLF ,�2 FRQILJXUDWLRQ LV VKRZQ RQ WKH IROORZLQJ SDJH� 3RVLWLRQ &RQWURO
8QLW RXWSXWV DUH FRQQHFWHG WR D PRWRU GULYHU� HLWKHU IRU D VWHSSLQJ PRWRU RU
IRU D VHUYRPRWRU �$& RU '&� FDSDEOH RI UHFHLYLQJ SXOVH WUDLQ LQSXWV� 7KH 8QLW
LV FRQWUROOHG E\ LQSXWV IURP GHYLFHV DQG�RU D FRQWURO SDQHO� ,W� LQ WXUQ� RXWSXWV
SXOVH WUDLQV DQG GLUHFWLRQ VLJQDOV WR FRQWURO WKH PRWRU GULYHU�

7KH PRWRU GULYHU FRQWUROV HLWKHU D VWHSSLQJ PRWRU RU D VHUYRPRWRU� GHSHQGLQJ
RQ ZKHWKHU \RX FKRRVH WR HPSOR\ DQ RSHQ�ORRS RU VHPLFORVHG�ORRS V\VWHP�
�6HH 6HFWLRQ �ï��� 7KH VWHSSLQJ PRWRU RU VHUYRPRWRU FRQWUROV VRPH W\SH RI
SRVLWLRQLQJ GHYLFH �VXFK DV D IHHG VFUHZ�� $Q LQGHSHQGHQW SRZHU VXSSO\
PXVW EH XVHG IRU WKH PRWRU GULYHU� 6RPH FRQILJXUDWLRQV DOVR UHTXLUH DQ ,QSXW
8QLW RQ D &���+ 5DFN WR FRQWURO WKH PRWRU GULYHU�

$ PD[LPXP RI �� 6SHFLDO ,�2 8QLWV� LQFOXGLQJ 3RVLWLRQ &RQWURO 8QLWV�
+LJK�6SHHG &RXQWHUV� HWF�� FDQ EH PRXQWHG XQGHU WKH VDPH 3&� UHJDUGOHVV
RI ZKHWKHU WKH\ DUH RQ WKH &38 5DFN� DQ ([SDQVLRQ ,�2 5DFN� RU D 6ODYH
5DFN� 1R PRUH WKDQ IRXU RI WKHVH FDQ EH PRXQWHG RQWR DQ\ RQH 6ODYH 5DFN�
5HIHU WR WKH 5HPRWH ,�2 6\VWHP 2SHUDWLRQ 0DQXDOV IRU IXUWKHU UHVWULFWLRQV�

7KH 3RVLWLRQ &RQWURO 8QLW FDQ EH PRXQWHG WR DQ\ VORW RQ DQ\ 5DFN H[FHSW IRU
WKH WZR ULJKWPRVW &38 5DFN VORWV� 0RXQWLQJ WKH 8QLW WR HLWKHU RI WKHVH VORWV
ZLOO SUHYHQW \RX IURP PRXQWLQJ GHYLFHV GLUHFWO\ WR WKH &38� 7KH EDFN�SDQHO
',3 VZLWFK PXVW EH VHW EHIRUH WKH 8QLW LV PRXQWHG� 7KLV VZLWFK LV LQDFFHVVL�
EOH RQ D PRXQWHG 8QLW� �6HH 6HFWLRQ �ï���

$OWKRXJK 8QLW RSHUDWLRQ FDQ EH LQGLUHFWO\ FRQWUROOHG IURP D KRVW FRPSXWHU�
5HPRWH ,�2 0DVWHU 8QLW� RU RWKHU FRQWURO V\VWHP RU SHULSKHUDO GHYLFH� GLUHFW

0D[LPXP 1XPEHU RI
6SHFLDO ,�2 8QLWV SHU 3&

0RXQWLQJ /RFDWLRQ

%DVLF &RQILJXUDWLRQ

,�2 &RQILJXUDWLRQ 6HFWLRQ �ï�
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FRQWURO FRPHV IURP WKH SURJUDP RI WKH 3& RU IURP FRQQHFWLRQV WR H[WHUQDO
LQSXWV �H�J�� FRQWURO SDQHO VZLWFKHV�� �/LVWV RI 3RVLWLRQ &RQWURO 8QLW LQSXWV DQG
RXWSXWV FDQ EH IRXQG XQGHU ,�2 &LUFXLWV LQ 6HFWLRQ �ï��� 7KH IROORZLQJ FRQILJ�
XUDWLRQ GLDJUDPV VKRZ RQO\ WKH SRVLWLRQLQJ V\VWHP LWVHOI� 5HIHU WR WKH RSHUDW�
LQJ PDQXDOV IRU RWKHU 20521 FRQWURO GHYLFHV IRU GHWDLOV RQ H[WHQGHG FRQWURO
V\VWHP RSHUDWLRQ�

&RQWURO VLJQDO LQSXW VZLWFKHV

&���+ 3& 3RVLWLRQ &RQWURO 8QLW &���+�1&���

,QSXW 8QLW

6WHSSLQJ PRWRU �RU VHU�
YRPRWRU� GULYHU FRQWURO
VLJQDO OLQH

3RZHU VXSSO\ +DQG�KHOG 3URJUDPPLQJ
&RQVROH &���+�352��

6WHSSLQJ PRWRU GULYHU
�RU VHUYRPRWRU GULYHU�

2SHUDWLRQ SDQHO

2SHUDWLRQ VZLWFK

6WHSSLQJ PRWRU
�RU VHUYRPRWRU�

�ï� 3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV
3RVLWLRQLQJ V\VWHPV FDQ EH TXLWH VLPSOH RU UHODWLYHO\ FRPSOH[� 7KH PRVW ED�
VLF LV DQ RSHQ�ORRS V\VWHP� LQ ZKLFK D SDUWLFXODU RSHUDWLRQ LV FDUULHG RXW DF�
FRUGLQJ WR SURJUDPPHG LQVWUXFWLRQV� EXW LQ ZKLFK IHHGEDFN LV QRW SURYLGHG IRU

3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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DXWRPDWLF DGMXVWPHQWV� 7KH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW FDQ EH
XVHG LQ DQ RSHQ�ORRS V\VWHP LQ FRQMXQFWLRQ ZLWK D VWHSSLQJ PRWRU�

,Q D FORVHG�ORRS V\VWHP� RQ WKH RWKHU KDQG� WKH 3& FRQWUROV DQ H[WHUQDO SUR�
FHVV ZLWKRXW KXPDQ LQWHUYHQWLRQ� 7KH VHUYRPRWRU SURYLGHV GLUHFW IHHGEDFN
VR WKDW DFWXDO YDOXHV �RI SRVLWLRQV� VSHHGV� DQG VR RQ� DUH FRQWLQXRXVO\ DG�
MXVWHG WR EULQJ WKHP PRUH FORVHO\ LQ OLQH ZLWK WDUJHW YDOXHV� ,Q VRPH V\VWHPV�
WKH GLJLWDO IHHGEDFN VLJQDOV ZLOO EH WUDQVPLWWHG WR D GLJLWDO�WR�DQDORJ FRQYHUWHU
WR FRPSOHWH WKH IHHGEDFN ORRS� WKHUHE\ SHUPLWWLQJ DXWRPDWHG FRQWURO RI WKH
SURFHVV�

$ VHPLFORVHG�ORRS V\VWHP LV VLPLODU WR D FORVHG�ORRS V\VWHP� H[FHSW WKDW
IHHGEDFN LV SURYLGHG E\ D WDFKRJHQHUDWRU DQG D URWDU\ HQFRGHU UDWKHU WKDQ
GLUHFWO\ E\ WKH VHUYRPRWRU� ,I WKH &���+�1&��� 3RVLWLRQ &RQWURO 8QLW LV XVHG
ZLWK D VHUYRPRWRU� WKH VHUYRPRWRU GULYHU PXVW EH DEOH WR KDQGOH GLJLWDO VLJ�
QDOV� 7KHUH LV WKHUHIRUH QR QHHG IRU D '�$ FRQYHUWHU� +HUH� WKH VHUYRPRWRU LV
DOVR FRQQHFWHG WR D WDFKRJHQHUDWRU DQG D URWDU\ HQFRGHU�

%RWK RSHQ�ORRS DQG VHPLFORVHG�ORRS V\VWHPV DUH GHVFULEHG LQ PRUH GHWDLO RQ
WKH IROORZLQJ SDJHV�

3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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'DWD )ORZ

3&
%86
,�)

&���+ 3&

3RVLWLRQ &RQWURO 8QLW &���+�1&���

5RWDU\ HQFRGHU

7DFKRJHQHUDWRU

6HUYRPRWRU GULYHU

3XOVH WUDLQ

3RZHU
DPSOLILHU

3XOVH
WUDLQ

6WHSSLQJ PRWRU GULYHU

,�2
LQWHUIDFH038

0HPRU\

3XOVH
JHQHUDWRU

0DJQHWL]LQJ
GLVWULEXWRU
FLUFXLW

6HUYRPRWRU

�3RVLWLRQLQJ RXWSXW�

3&

EXV
,�)

([WHUQDO
LQSXW

6WHSSLQJ PRWRU

(UURU FRXQWHU 3RZHU DPSOLILHU

,�2
&
RQ
QH
FW
RU

�ï�ï� 2SHQ�ORRS 6\VWHP
,Q DQ RSHQ�ORRS V\VWHP� WKH 3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVH WUDLQV DV
VSHFLILHG E\ WKH 3& SURJUDP WR FRQWURO WKH DQJOH RI URWDWLRQ RI WKH PRWRU� %H�
FDXVH WKH 8QLW RXWSXWV SXOVH WUDLQV� LW LV JHQHUDOO\ XVHG ZLWK D VWHSSLQJ PRWRU�
7KH DQJOH RI URWDWLRQ RI D VWHSSLQJ PRWRU FDQ EH FRQWUROOHG WKURXJK WKH QXP�
EHU RI SXOVH VLJQDOV VXSSOLHG WR WKH PRWRU GULYHU� 7KH QXPEHU RI URWDWLRQV RI
WKH VWHSSLQJ PRWRU LV SURSRUWLRQDO WR WKH QXPEHU RI SXOVHV VXSSOLHG E\ WKH
8QLW� DQG WKH URWDWLRQDO VSHHG RI WKH VWHSSLQJ PRWRU LV SURSRUWLRQDO WR WKH
IUHTXHQF\ RI WKH SXOVH WUDLQ�

3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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3RVLWLRQLQJ SXOVH
� � Q

3RVLWLRQLQJ RXWSXW

$QJOH RI
URWDWLRQ

$QJOH RI URWDWLRQ

7KH IROORZLQJ GLDJUDP DQG SDUDPHWHUV LOOXVWUDWH D VLPSOLILHG SRVLWLRQLQJ V\V�
WHP�

36WHSSLQJ PRWRU

5HGXFWLRQ JHDU 2EMHFW EHLQJ
SRVLWLRQHG

0� 5HGXFWLRQ UDWLR
3� )HHG VFUHZ SLWFK �PP�UHYROXWLRQ�
9� )HHG YHORFLW\ RI REMHFW EHLQJ SRVLWLRQHG �PP�V�
6� 6WHSSLQJ DQJOH SHU SXOVH �GHJUHH�SXOVH�

0

9

)HHG VFUHZ SLWFK

6

7KH SRVLWLRQLQJ DFFXUDF\ LQ PP�SXOVH LV FRPSXWHG DV IROORZV�

3RVLWLRQLQJ SUHFLVLRQ  3��SXOVHV SHU UHYROXWLRQ [ 0�

 3�������6� [ 0��

 �3 [ 6������ [ 0�

7KH UHTXLUHG SXOVH IUHTXHQF\ IURP WKH 8QLW LQ SXOVHV SHU VHFRQG LV FRPSXWHG
DV IROORZV�

3XOVH IUHTXHQF\  9�3RVLWLRQLQJ SUHFLVLRQ

 ���� [ 0 [ 9���3 [ 6�

7KH UHTXLUHG QXPEHU RI SXOVHV WR IHHG DQ REMHFW E\ D GLVWDQFH / �LQ PP� LV
FRPSXWHG DV IROORZV�

1XPEHU RI SXOVHV  /�3RVLWLRQLQJ SUHFLVLRQ

 ���� [ 0 [ /���3 [ 6�

�ï�ï� 6HPLFORVHG�ORRS 6\VWHP
:KHQ WKH 3RVLWLRQ &RQWURO 8QLW LV XVHG LQ D VHPLFORVHG�ORRS V\VWHP� WKH V\V�
WHP VXSSOLHV IHHGEDFN ZKLFK LV XVHG WR FRPSHQVDWH IRU DQ\ GLVFUHSDQF\ EH�
WZHHQ WDUJHW YDOXHV DQG DFWXDO YDOXHV LQ SRVLWLRQ RU VSHHG� 7KLV V\VWHP GH�
WHFWV PRWRU URWDWLRQ DPRXQWV� IRU H[DPSOH� FRPSXWHV WKH HUURU EHWZHHQ WKH
WDUJHW YDOXH DQG DFWXDO PRYHPHQW YDOXH� DQG ]HURHV WKH HUURU WKURXJK IHHG�
EDFN� 7KH GLDJUDP EHORZ LOOXVWUDWHV WKH EDVLF FRQILJXUDWLRQ RI D VHPL�
FORVHG�ORRS V\VWHP�

6LPSOLILHG 3RVLWLRQLQJ
6\VWHP 'HVLJQ

3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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5RWDU\ HQFRGHU

7DFKRJHQHUDWRU

6HUYRPRWRU GULYHU 6HUYRPRWRU

3RVLWLRQ RXWSXW

(UURU FRXQWHU 3RZHU DPSOLILHU

3RVLWLRQ IHHGEDFN �IHHGEDFN SXOVHV�

6SHHG IHHGEDFN

7DUJHW SRVLWLRQ

�� �� ���� �� )LUVW� WKH WDUJHW SRVLWLRQ LV WUDQVPLWWHG WR WKH HUURU FRXQWHU LQ XQLWV RI HQ�
FRGHU SXOVHV� 7KH VHUYRPRWRU GULYHU PXVW EH DEOH WR KDQGOH GLJLWDO LQSXW�

�� 7KH PRWRU URWDWHV DW D VSHHG FRUUHVSRQGLQJ WR WKH VSHHG YROWDJH� 7KH
URWDU\ HQFRGHU FRQQHFWHG WR WKH PRWRU D[LV URWDWHV LQ V\QF ZLWK WKH PR�
WRU� JHQHUDWHV IHHGEDFN SXOVHV� DQG GHFUHPHQWV WKH HUURU FRXQWHU�

�� &RQVHTXHQWO\� WKH HQFRGHU URWDWLRQ LV HTXLYDOHQW WR WKH WDUJHW SRVLWLRQ�
DQG WKH PRWRU VWRSV URWDWLQJ ZKHQ WKH HUURU FRXQWHU FRXQW DQG WKH
VSHHG YROWDJH EHFRPH ]HUR�

�� :KLOH WKH PRWRU LV VWRSSHG� WKH URWDU\ HQFRGHU FRQVWDQWO\ PDLQWDLQV WKH
VWRSSHG SRVLWLRQ WKURXJK FRUUHFWLRQ� ,Q WKH HYHQW WKDW WKH PRWRU D[LV
PRYHV VOLJKWO\� WKH HUURU FRXQWHU UHFHLYHV D IHHGEDFN SXOVH IURP WKH
URWDU\ HQFRGHU� FDXVLQJ D URWDWLRQ YROWDJH WR EH HPLWWHG LQ WKH UHYHUVH
GLUHFWLRQ IURP ZKLFK WKH URWDU\ HQFRGHU PRYHG� 7KLV PDNHV WKH PRWRU
URWDWH WRZDUG LWV RULJLQDO SRVLWLRQ� 7KLV RSHUDWLRQ LV FDOOHG VHUYRORFN RU
VHUYRFODPS�

�� ,Q RUGHU WR H[HFXWH SRVLWLRQLQJ ZLWK DFFHOHUDWLRQ DQG GHFHOHUDWLRQ� WDUJHW
SRVLWLRQV DUH VHW FRQVHFXWLYHO\ LQ WKH HUURU FRXQWHU IRU SURFHVVLQJ�

�� 7KH WDUJHW SRVLWLRQ EHFRPHV WKH FRXQW IRU WKH HUURU FRXQWHU DQG FRQWUROV
WKH PRWRU E\ FRQYHUVLRQ WR D VSHHG YROWDJH IRU WKH VHUYRPRWRU GULYHU�
7KH SRVLWLRQ WKXV HTXDOV WKH WRWDO FRXQW RI WDUJHW SRVLWLRQV DQG WKH
VSHHG ZLOO GHSHQG RQ WKH WDUJHW SRVLWLRQ SHU XQLW WLPH�

3RVLWLRQLQJ 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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6(&7,21 �
%HIRUH 2SHUDWLRQ

%HIRUH WKH 3RVLWLRQ &RQWURO 8QLW FDQ EH RSHUDWHG� VZLWFK VHWWLQJV DQG ZLULQJ PXVW EH FRUUHFW� 7KLV VHFWLRQ SUHVHQWV WKH
VHWWLQJV DQG IXQFWLRQV RI VZLWFKHV� SURYLGHV H[DPSOHV RI DQG SUHFDXWLRQV IRU ZLULQJ� DQG JLYHV GLPHQVLRQV RI 8QLWV ERWK
ZKHQ XQPRXQWHG DQG PRXQWHG� %H VXUH WKDW DOO VHWWLQJV DQG ZLULQJ PDWFK \RXU SRVLWLRQLQJ V\VWHP VSHFLILFDWLRQV�

�ï� 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6ZLWFK 6HWWLQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,QSXW &RQQHFWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2XWSXW &RQQHFWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 6ZLWFK 6HWWLQJV
$OZD\V WXUQ RII 3& SRZHU EHIRUH VHWWLQJ WKH XQLW QXPEHU VZLWFK� 8VH D UHJX�
ODU VFUHZGULYHU� EHLQJ FDUHIXO QRW WR GDPDJH WKH VORW LQ WKH VFUHZ� %H VXUH QRW
WR OHDYH WKH VZLWFK PLGZD\ EHWZHHQ VHWWLQJV�

6ZLWFK )XQFWLRQ

8QLW QXPEHU
�0DFKLQH QR��

8VHG WR VHW WKH XQLW QXPEHU �EHWZHHQ � DQG ���
'R QRW VHW WKH VDPH QXPEHU IRU PRUH WKDQ RQH 6SHFLDO ,�2 8QLW�
'RLQJ VR ZLOO FDXVH DQ HUURU DQG SUHYHQW RSHUDWLRQ�

0RGH 8VHG WR VHW WKH PRGH IURP � WR ��

7KLV VZLWFK VHWV RQH RI RSHUDWLRQ PRGHV � WR �� 6HOHFW DQ DSSURSULDWH RSHUD�
WLRQ PRGH LQ DFFRUGDQFH ZLWK WKH PRWRU GULYHU RU VLJQDO OLQHV WR EH XVHG�

6HW WKH 3RVLWLRQ &RQWURO 8QLW LQ WKLV PRGH ZKHQ LW FRQWUROV D VWHSSLQJ PRWRU
GULYHU� ,Q WKLV PRGH� FRQQHFW D VHQVRU WR WKH RULJLQ VLJQDO OLQHV �FRQQHFWRU SLQ
QRV� $�� DQG %���� 7KH UHVSRQVH WLPH RI WKH RULJLQ VLJQDO LV � PV�

1&���

2ULJLQ $��
%��
$��
%��

3XOVH

�� 9'&

3XOVH PRWRU
GULYHU

0

2ULJLQ

SUR[LPLW\

7KLV PRGH LV XVHG WR FRQWURO D VHUYRPRWRU GULYHU� ,Q WKLV PRGH� WKH RULJLQ OLQH
GULYHU LQSXW VLJQDO OLQHV DQG GHYLDWLRQ FRXQWHU UHVHW RXWSXW VLJQDO OLQHV DUH
FRQQHFWHG� EXW WKH GULYHU FRPSOHWHG VLJQDO OLQHV DUH QRW XVHG� 7KH UHVSRQVH
WLPH RI WKH RULJLQ OLQH GULYHU LQSXW VLJQDO LV ��� PV�

1&���
2ULJLQ
SUR[LPLW\

$��
%��

2ULJLQ
OLQH GULYHU

$�
%�

'HYLDWLRQ
FRXQWHU
UHVHW

$�
%�

3XOVH

�� 9'&

� 9'&

�

ï

6HUYRPRWRU GULYHU

=�SKDVH RXWSXW

'HYLDWLRQ FRXQWHU
UHVHW LQSXW

(

0

8VH WKLV PRGH ZKHQ FRQWUROOLQJ D VHUYRPRWRU GULYHU� DQG ZKHQ WKH GULYHU
FRPSOHWHG VLJQDO LV QHFHVVDU\�

0RGH 6ZLWFK

0RGH �

0RGH �

0RGH �

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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2ULJLQ
SUR[LPLW\

1&���

3RVLWLRQLQJ
FRPSOHWHG
2ULJLQ OLQH
GULYHU
'HYLDWLRQ
FRXQWHU UHVHW

$��
%��
$�
%�
$�
%�

3XOVH

�� 9'&

� 9'&

6HUYRPRWRU GULYHU

'ULYHU FRPSOHWHG
VLJQDO RXWSXW

=�SKDVH RXWSXW

'HYLDWLRQ FRXQWHU
UHVHW LQSXW

0

(

$�
%�

�

ï

7KLV PRGH LV XVHG ZKHQ D VHUYRPRWRU GULYHU KDYLQJ DQ RULJLQ DGMXVWPHQW VLJ�
QDO �VXFK DV 20521 0RGHO 5��'� LV XVHG�

2ULJLQ
SUR[LPLW\

2ULJLQ DGMXVWPHQW
VLJQDO LQSXW

$��
%��
$�
%�

$�
%�

1&���

3RVLWLRQLQJ
FRPSOHWHG

2ULJLQ
DGMXVWPHQW
FRPPDQG

3XOVH

�� 9'&

� 9'&

6HUYRPRWRU GULYHU

'ULYHU FRPSOHWHG
VLJQDO RXWSXW

0

(

1RWH 7KH DERYH ZLULQJ GLDJUDPV IRU PRGHV �� �� DQG � DUH DSSOLFDEOH ZKHQ DQ
20521 5��' 6HUYRPRWRU 'ULYHU LV XVHG�

$GMXVW WKH VHUYRPRWRU GULYHU VR WKDW LWV SRVLWLRQLQJ FRPSOHWH VLJQDO WXUQV 2))
ZKLOH WKH PRWRU LV RSHUDWLQJ DQG 21 ZKHQ WKH PRWRU VWRSV�

7KHVH SLQV PXVW EH VHW EHIRUH WKH 8QLW LV PRXQWHG�

3LQ QR� 1DPH 21 2))

� 2XWSXW SXOVH
VHOHFWRU

1RQGLUHFWLRQDO SXOVH DQG
GLUHFWLRQ VLJQDO RXWSXWV�

6HSDUDWH &: DQG &&:
SXOVH RXWSXWV

� 2ULJLQ VHDUFK
GLUHFWLRQ

&&: &:

� 2ULJLQ SUR[LPLW\
SUHVHQW�DEVHQW

3UHVHQW $EVHQW

� 2ULJLQ SUR[LPLW\
VLJQDO W\SH

12 LQSXW 1& LQSXW

� 2ULJLQ VLJQDO W\SH 12 LQSXW 1& LQSXW

� ([WHUQDO LQWHUUXSW
VLJQDO W\SH

)L[HG YLD SLQ �� 'HWHUPLQHG E\ ,5 ZRUG
Q� ELW ��

� ([WHUQDO LQWHUUXSW
VLJQDO GHILQLWLRQ

&+$1*( 63((' 6723

� 2ULJLQ SUR[LPLW\
UHYHUVH

3UHVHQW $EVHQW

:KHQ WKLV SLQ LV VHW WR WKH 21 SRVLWLRQ� WKH 3RVLWLRQ &RQWURO 8QLW RXWSXWV QRQ�
GLUHFWLRQDO SXOVHV DQG D GLUHFWLRQ VLJQDO� ZKHQ LW LV VHW WR WKH 2)) SRVLWLRQ�
VHSDUDWH &: DQG &&: SXOVHV DUH RXWSXW� :KHQ QRQGLUHFWLRQDO SXOVHV DUH
RXWSXW� WKH GLUHFWLRQ VLJQDO GHWHUPLQHV WKH GLUHFWLRQ RI SRVLWLRQLQJ� 6HW WKLV
SLQ LQ DFFRUGDQFH ZLWK WKH VSHFLILFDWLRQV RI WKH PRWRU DQG PRWRU GULYHU WR EH
XVHG�

0RGH �

%DFN 3DQHO ',3 6ZLWFK

3LQ �� 2XWSXW 3XOVH
6HOHFWRU

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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21� 3XOVHV

'LUHFWLRQ

&:

2XWSXW WUDQVLVWRU LV 21

&&:

2XWSXW WUDQVLVWRU LV 2))

&:

&&:

2))�

7KLV SLQ VHOHFWV WKH GLUHFWLRQ LQ ZKLFK WKH RULJLQ LV VHDUFKHG IRU DQG WKH GLUHF�
WLRQ IURP ZKLFK WKH RULJLQ LV UHDFKHG� ,I WKH SUHVHQW SRVLWLRQ RI WKH SRVLWLRQLQJ
V\VWHP LV QHDU WKH RULJLQ� WKH RULJLQ LV VHDUFKHG IRU LQ WKH GLUHFWLRQ RSSRVLWH
WR WKDW VHW E\ WKLV SLQ�

7KLV SLQ HQDEOHV RU GLVDEOHV WKH RULJLQ SUR[LPLW\ VLJQDO� :KHQ WKH SLQ LV VHW WR
21� 25,*,1 6($5&+ LV H[HFXWHG XVLQJ WKH RULJLQ DQG RULJLQ SUR[LPLW\ VLJ�
QDOV� �1RWH WKDW WKH RULJLQ SUR[LPLW\ VLJQDO LV QHFHVVDU\ LQ PRGHV �� �� DQG ���

2ULJLQ

�:KHQ VHDUFKLQJ IRU WKH
RULJLQ LQ WKH &&: GLUHFWLRQ�

&&:

&&:

&&:

2ULJLQ �6WRS�

&: OLPLW

3RVLWLRQLQJ D[LV

&:

&:

25,*,1 6($5&+ �6WDUW�

2ULJLQ SUR[LPLW\

25,*,1 6($5&+ �6WDUW�

2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

:KHQ WKH SLQ LV VHW WR 2))� 25,*,1 6($5&+ LV H[HFXWHG FRPSOHWHO\ DW
SUR[LPLW\ VSHHG �ORZ VSHHG��

3LQ �� 2ULJLQ 6HDUFK
'LUHFWLRQ

3LQ �� 2ULJLQ 3UR[LPLW\
6LJQDO 3UHVHQW�$EVHQW

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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2ULJLQ

�:KHQ VHDUFKLQJ IRU WKH
RULJLQ LQ WKH &: GLUHFWLRQ�

&&:

&&:

&&:

&: OLPLW

3RVLWLRQLQJ D[LV

&:

&:

25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�2ULJLQ �6WRS�

&:

7KHVH SLQV GHWHUPLQH ZKHWKHU WKH RULJLQ SUR[LPLW\ DQG RULJLQ VLJQDOV DUH LQ�
SXW IURP 12 RU 1& FRQWDFWV� :KHQ WKH SLQ LV VHW WR 21� WKH FRUUHVSRQGLQJ
VLJQDO LV LQSXW IURP DQ 12 FRQWDFW� ZKHQ VHW WR 2))� IURP DQ 1& FRQWDFW�

12 FRQWDFW

1& FRQWDFW

([WHUQDO LQWHUUXSW SURFHVVLQJ LV GHWHUPLQHG E\ SLQV � DQG � LQ FRPELQDWLRQ
ZLWK ELW �� RI ,5 ZRUG Q �Q  ��� � �� [ XQLW QXPEHU�� 6HH 6HFWLRQ �ï�� IRU
GHWDLOV�

7KLV SLQ VHOHFWV ZKHWKHU WKH RULJLQ LV GHWHFWHG DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO
KDV WXUQHG 21 RU DIWHU LW KDV WXUQHG 21 RQFH DQG WKHQ 2))�

:KHQ WKH SLQ LV VHW WR 21� RULJLQ SUR[LPLW\ UHYHUVH LV HQDEOHG� <RX FDQ XVH
WKLV IXQFWLRQ WR PDNH VXUH WKDW D VXIILFLHQW GHFHOHUDWLRQ SHULRG HODSVHV ZKHQ
WKHUH DUH PXOWLSOH RULJLQ VLJQDOV� 6HW WKH RULJLQ SUR[LPLW\ VLJQDO VXFK WKDW LW
UHPDLQV RQ ORQJHU WKDQ WKH GHFHOHUDWLRQ SHULRG� ,Q WKH IROORZLQJ H[DPSOH GLD�
JUDP� 25,*,1 6($5&+ LV H[HFXWHG LQ WKH FRXQWHUFORFNZLVH GLUHFWLRQ�

3LQ �� 2ULJLQ 3UR[LPLW\
6LJQDO 7\SH DQG
3LQ �� 2ULJLQ 6LJQDO 7\SH

3LQ �� ([WHUQDO ,QWHUUXSW
6LJQDO 7\SH DQG
3LQ �� ([WHUQDO ,QWHUUXSW
6LJQDO 'HILQLWLRQ

3LQ �� 2ULJLQ 3UR[LPLW\
5HYHUVH

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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2ULJLQ SUR[LPLW\

2ULJLQ �= SKDVH�

3XOVH RXWSXW

&&:

&&:

&&:

&: OLPLW

3RVLWLRQLQJ D[LV

&:

&:

&:

25,*,1 6($5&+ �6WDUW�

2ULJLQ �6WRS�25,*,1 6($5&+ �6WDUW�

2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

:KHQ WKH SLQ LV VHW WR 2))� RULJLQ SUR[LPLW\ UHYHUVH LV GLVDEOHG DQG WKH RULJLQ
VLJQDO LV GHWHFWHG DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO KDV WXUQHG 21� 1RWH� KRZ�
HYHU� WKDW WKH RULJLQ VLJQDO LV QRW GHWHFWHG LQ PRGHV �� �� DQG � GXULQJ GHFHO�
HUDWLRQ� DQG WKDW WKH RULJLQ DGMXVWPHQW VLJQDO LV QRW RXWSXW LQ PRGH � GXULQJ
GHFHOHUDWLRQ� 0DNH VXUH� WKHUHIRUH� WKDW GHFHOHUDWLRQ LV FRPSOHWHG E\ WKH
WLPH WKH ILUVW RULJLQ VLJQDO LV RXWSXW DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO LV WXUQHG
RQ�

)RU GHWDLOV� UHIHU WR 6HFWLRQ �ï��

2ULJLQ SUR[LPLW\

2ULJLQ �= SKDVH�

3XOVH RXWSXW

&&:

3RVLWLRQLQJ D[LV

&:

25,*,1 6($5&+ �6WDUW� 2ULJLQ �6WRS�

�ï�ï� 6ZLWFK 6HWWLQJ ([DPSOHV
7KH H[DPSOHV LQ WKLV VHFWLRQ VKRZ VZLWFK VHWWLQJV IRU 25,*,1 6($5&+ LQ
HDFK RI WKH IRXU 3RVLWLRQ &RQWURO 8QLW PRGHV� ,Q HYHU\ FDVH� VHW WKH DSSURSUL�

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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DWH XQLW QXPEHU DQG PRGH ILUVW� DV GHVFULEHG DW WKH EHJLQQLQJ RI 6HFWLRQ �ï��
6HH DOVR 6HFWLRQ �ï��

,Q WKLV H[DPSOH� WKH PRGH VZLWFK LV VHW WR � DQG WKH ',3 VZLWFK SLQV DUH VHW
DV IROORZV�

� 2)) &:�&&: RXWSXW

� 21 2ULJLQ VHDUFK GLUHFWLRQ� &&:

� 21 2ULJLQ SUR[LPLW\ SUHVHQW

� 21 2ULJLQ SUR[LPLW\ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 21 2ULJLQ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 5HIHU WR 6HFWLRQ �ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV�

�

� 2)) 2ULJLQ SUR[LPLW\ UHYHUVH DEVHQW �ULVLQJ HGJH�

2ULJLQ VHDUFK LV VWDUWHG DIWHU WKH ULVLQJ HGJH RI WKH RULJLQ SUR[LPLW\ VLJQDO DQG
HQGV ZLWK WKH ULVLQJ HGJH RI WKH RULJLQ VLJQDO�

25,*,1 6($5&+

2ULJLQ SUR[LPLW\ VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

%XV\ IODJ

7LPH

,Q WKLV H[DPSOH� WKH PRGH VZLWFK LV VHW WR � DQG WKH ',3 VZLWFK SLQV DUH VHW
DV IROORZV�

� 2)) &:�&&: RXWSXW

� 21 2ULJLQ VHDUFK GLUHFWLRQ� &&:

� 21 2ULJLQ SUR[LPLW\ SUHVHQW

� 21 2ULJLQ SUR[LPLW\ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 21 2ULJLQ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 5HIHU WR 6HFWLRQ �ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV�

�

� 21 2ULJLQ SUR[LPLW\ UHYHUVH SUHVHQW �ULVLQJ� IDOOLQJ HGJH�

2ULJLQ VHDUFK LV VWDUWHG DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO KDV ULVHQ DQG IDOOHQ�
DQG VWRSV ZLWK FRPSOHWLRQ RI WKH ILUVW =�SKDVH VLJQDO DIWHU GHFHOHUDWLRQ KDV
VWRSSHG�

([DPSOH ��
6HWWLQJV LQ 0RGH �

([DPSOH �� 6HWWLQJV LQ
0RGH �

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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25,*,1 6($5&+

2ULJLQ SUR[LPLW\ VLJQDO

=�SKDVH VLJQDO

3XOVH RXWSXW

'HYLDWLRQ FRXQWHU UHVHW RXWSXW

%XV\ IODJ

$SSUR[� �� PV

7LPH

,Q WKLV H[DPSOH� WKH PRGH VZLWFK LV VHW WR � DQG WKH ',3 VZLWFK SLQV DUH VHW
DV IROORZV�

� 2)) &:�&&: RXWSXW

� 21 2ULJLQ VHDUFK GLUHFWLRQ� &&:

� 21 2ULJLQ SUR[LPLW\ SUHVHQW

� 21 2ULJLQ SUR[LPLW\ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 21 2ULJLQ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 5HIHU WR 6HFWLRQ �ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV�

�

� 21 2ULJLQ SUR[LPLW\ UHYHUVH SUHVHQW �ULVLQJ� IDOOLQJ HGJH�

2ULJLQ VHDUFK LV VWDUWHG DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO KDV ULVHQ DQG IDOOHQ�
DQG VWRSV ZLWK FRPSOHWLRQ RI WKH ILUVW =�SKDVH VLJQDO DIWHU GHFHOHUDWLRQ KDV
VWRSSHG�

([DPSOH ��
6HWWLQJV LQ 0RGH �

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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'HYLDWLRQ FRXQWHU
UHVHW RXWSXW

25,*,1 6($5&+

2ULJLQ SUR[LPLW\ VLJQDO

=�SKDVH VLJQDO

3XOVH RXWSXW

'ULYHU FRPSOHWHG LQSXW

%XV\ IODJ

$SSUR[� �� PV

7LPH

,Q WKLV H[DPSOH� WKH PRGH VZLWFK LV VHW WR � DQG WKH ',3 VZLWFK SLQV DUH VHW
DV IROORZV�

� 2)) &:�&&: RXWSXW

� 21 2ULJLQ VHDUFK GLUHFWLRQ� &&:

� 21 2ULJLQ SUR[LPLW\ SUHVHQW

� 21 2ULJLQ SUR[LPLW\ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 21 2ULJLQ VLJQDO IURP 12 LQSXW �ULVLQJ HGJH�

� 5HIHU WR 6HFWLRQ �ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV�

�

� 21 2ULJLQ SUR[LPLW\ UHYHUVH SUHVHQW �ULVLQJ� IDOOLQJ HGJH�

2ULJLQ VHDUFK LV VWDUWHG DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO KDV ULVHQ DQG IDOOHQ�
DQG WKH RULJLQ DGMXVWPHQW VLJQDO LV RXWSXW WR WKH VHUYRPRWRU GULYHU DIWHU GH�
FHOHUDWLRQ LV FRPSOHWHG� 7KH SRVLWLRQLQJ FRPSOHWHG VLJQDO LV WKHQ LQSXW IURP
WKH VHUYRPRWRU GULYHU DQG RULJLQ VHDUFK HQGV� 7KH VHUYRPRWRU GULYHU VWRSV
DXWRPDWLFDOO\ ZLWK WKH ILUVW =�SKDVH LQSXW DIWHU LW KDV UHFHLYHG WKH RULJLQ DG�
MXVWPHQW VLJQDO�

([DPSOH ��
6HWWLQJV LQ 0RGH �

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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25,*,1 6($5&+

2ULJLQ SUR[LPLW\ VLJQDO

3XOVH RXWSXW

2ULJLQ DGMXVWPHQW
FRPPDQG RXWSXW

'ULYHU FRPSOHWHG LQSXW

%XV\ IODJ

7LPH

�ï� :LULQJ

7KH H[DPSOH GLDJUDP EHORZ VKRZV ,�2 FRQQHFWLRQV�

3RVLWLRQ &RQWURO 8QLW
&���+�1&���

2XWSXW

&���+ 3&

,QSXW

0RWRU
GULYHU

&RQWURO SDQHO

(PHUJHQF\ VWRS
VZLWFK

([WHUQDO LQWHUUXSW
VZLWFK

&&: OLPLW VZLWFK

0RWRU

0HFKDQLFDO V\VWHP

&: OLPLW
VZLWFK

2ULJLQ VZLWFK �VHQVRU�

&&:
&:

2ULJLQ SUR[LPLW\
VZLWFK

&RQQHFWRU 3LQ $UUDQJHPHQW 7KH IROORZLQJ ,�2 FRQQHFWRU SLQ DUUDQJHPHQW LV DV YLHZHG IURP WKH IURQW RI
WKH 3RVLWLRQ &RQWURO 8QLW�

([WHUQDO ,�2 &RQQHFWLRQV

:LULQJ 6HFWLRQ �ï�
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5RZ % 3LQ QR� 5RZ $

(PHUJHQF\ VWRS LQSXW ��9� �� (PHUJHQF\ VWRS LQSXW ��� WR �� 9'&�

([WHUQDO LQWHUUXSW LQSXW ��9� �� ([WHUQDO LQWHUUXSW LQSXW ��� WR �� 9'&�

��

��

��

��

��

&: OLPLW LQSXW ��9� �� &: OLPLW LQSXW ��� WR �� 9'&�

&&: OLPLW LQSXW ��9� �� &&: OLPLW LQSXW ��� WR �� 9'&�

2ULJLQ LQSXW ��9� �� 2ULJLQ LQSXW ��� WR �� 9'&�

2ULJLQ SUR[LPLW\ LQSXW ��9� �� 2ULJLQ SUR[LPLW\ LQSXW ��� WR �� 9'&�

'ULYHU FRPSOHWHG LQSXW ��9� � 'ULYHU FRPSOHWHG LQSXW ��� WR �� 9'&�

2ULJLQ OLQH GULYHU LQSXW �ï=� � 2ULJLQ OLQH GULYHU LQSXW ��=�

2ULJLQ DGMXVWPHQW RXWSXW ��9� � 2ULJLQ DGMXVWPHQW RXWSXW �RSHQ FROOHFWRU�

'HFUHPHQW FRXQWHU UHVHW RXWSXW ��9� � 'HFUHPHQW FRXQWHU UHVHW RXWSXW �RSHQ FROOHFWRU�

2XWSXW SRZHU ��9� � 2XWSXW SRZHU ��9�

&: SXOVH RU QRQGLUHFWLRQDO SXOVH RXWSXW � &: SXOVH RU QRQGLUHFWLRQDO SXOVH RXWSXW ����N:�

&: SXOVH RU GLUHFWLRQ VLJQDO RXWSXW � &&: SXOVH RU GLUHFWLRQ VLJQDO RXWSXW ���� N:�

��9'& RXWSXW SRZHU VXSSO\ �

� ���9'& RXWSXW SRZHU VXSSO\

([WHUQDO FRQQHFWRU� )&1����-��� �)XMLWVX VROGHU�W\SH� LQFOXGHG DV DQ DFFHVVRU\��

&DXWLRQ 2XWSXW SRZHU VXSSO\ VKRXOG EH HLWKHU �� RU � 9'&� 1HYHU FRQQHFW ERWK ��
DQG � 9'& VXSSOLHV DW WKH VDPH WLPH� 'RLQJ VR PD\ UHVXOW LQ D ILUH�

:LULQJ WR &RQQHFWRUV
� 6ROGHU�W\SH FRQQHFWRUV DUH LQFOXGHG ZLWK WKH 8QLW�
� 8VH ZLUH ZLWK D FURVV�VHFWLRQDO DUHD RI ��� PP� RU OHVV�
�:KHQ VROGHULQJ� GR QRW VKRUW�FLUFXLW DQ DGMDFHQW WHUPLQDO� &RYHU WKH VRO�
GHUHG VHFWLRQ ZLWK DQ LQVXODWRU�

�:KHQ XVLQJ PXOWL�FRUH FDEOH� ZLUH RXWSXW DQG LQSXW FDEOHV VHSDUDWHO\�

,QVXODWRU

/HDG ���� PP� PD[��

&RQQHFWRU

:LULQJ 6HFWLRQ �ï�
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'LIIHUHQWLDWLQJ &DEOHV

2XWSXW FDEOHV

,QSXW FDEOHV

$VVHPEOLQJ &RQQHFWRUV

8VDEOH FRQQHFWRUV�

)XMLWVX PRGHO ��� MDFN

�� )&1����-����$8 �VROGHU�

)&1����&����% �FRQQHFWRU FRYHU�

�� )&1����-��� �VROGHUOHVV�

)&1����-�$8 �FRQWDFW�

)&1����&����% �FRQQHFWRU FRYHU�

�� )&1����-����$8�) �VROGHUOHVV�

&RQQHFWRU �� DERYH� LV LQFOXGHG DV DQ DFFHVVRU\�
�0DQXIDFWXUHG E\ )XMLWVX�

7ZR ��PP 0� SDQ�KHDG
VFUHZV �VKRUW�

&RQQHFWRU
�MDFN�

)RXU 0� QXWV
7ZR ���PP 0�
SDQ�KHDG VFUHZV �ORQJ�

&DVH

/RFN VFUHZ

,�2 &LUFXLWV ,Q WKH ,�2 FLUFXLWV GHSLFWHG LQ WKH IROORZLQJ GLDJUDPV� SLQ QXPEHUV RQ WKH FRQ�
QHFWRU DFWXDOO\ VWDUW IURP � DW WKH ERWWRP RI WKH FRQQHFWRU DQG UXQ WKURXJK ��
DW WKH WRS�

:LULQJ 6HFWLRQ �ï�
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2XWSXWV

��� NW ���� :�

2ULJLQDO DGMXVWPHQW FRPPDQG
RXWSXW

� 9

&RQVWDQW�
YROWDJH
FLUFXLW $�

%�

��� NW ���� :�

$�

%�

$�

%�

$�

%�

$�

%�

$�

%�

3RZHU IRU RXWSXW� �� 9'&

3RZHU IRU RXWSXW� � 9'&

&&: SXOVH RXWSXW�GLUHFWLRQ RXWSXW �Z���� NW
UHVLVWRU�
&&: SXOVH RXWSXW�GLUHFWLRQ
RXWSXW

1RWH� 7KH &:�&&: SXOVH RXWSXWV RU WKH
SXOVH�GLUHFWLRQ RXWSXWV FDQ EH VHOHFWHG E\
WKH ',3 VZLWFK RQ WKH UHDU SDQHO�

&: SXOVH RXWSXW�SXOVH �&:�&&:� RXW�
SXW �Z���� NW UHVLVWRU�
&: SXOVH RXWSXW�SXOVH �&:�&&:�
RXWSXW

� 9

� 9

'HYLDWLRQ FRXQWHU UHVHW RXWSXW

� 9

3URYLGH D SRZHU VXSSO\ RI HLWKHU
� RU �� 9'&�
7KH LQWHUQDO FLUFXLW ZLOO EH
GDPDJHG LI ERWK WKH � DQG ��
9'& SRZHU VRXUFHV DUH
FRQQHFWHG�

:LULQJ 6HFWLRQ �ï�
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,QSXWV

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

$��

%��

$��

%��

$�

%�

$�

%�

$��

%��

$��

%��

$��

%��

$��

%��

2ULJLQ OLQH GULYHU LQSXW
�FRUUHVSRQGV WR OLQH GULY�
HU RXWSXW�

(QG RI SRVLWLRQLQJ LQSXW

&&: OLPLW LQSXW �1& LQSXW�

&: OLPLW LQSXW �1& LQSXW�

([WHUQDO LQWHUUXSW
LQSXW �12 FRQWDFW�

(PHUJHQF\ VWRS LQSXW
�1& LQSXW�

��� WR �� 9'&�

�� 9�

��� WR �� 9'&�

�� 9�

��=�

�ï=�

��� WR �� 9'&�

�� 9�

��� WR �� 9'&�

�� 9�

��� WR �� 9'&�

��� WR �� 9'&�

��� WR �� 9'&�

�� 9�

�� 9�

�� 9�

2ULJLQ LQSXW
�6HOHFW HLWKHU 12 RU 1&
LQSXWV YLD WKH EDFN�SDQHO
',3 VZLWFK��

2ULJLQ SUR[LPLW\ LQSXW
�6HOHFW HLWKHU 12 RU 1&
LQSXWV YLD WKH EDFN�SDQHO
',3 VZLWFK��

$OO LQSXWV H[FHSW WKH RULJLQ OLQH GULYHU LQSXW KDYH LQGHSHQGHQW JURXQGV �FRP�
PRQV� DQG DUH EL�GLUHFWLRQDO�

2ULJLQ ,QSXWV �$��� %���� �$�� %��
0RGH � UHVSRQVH WLPH� ��� PV� 8VH RULJLQ LQSXW �$��� %����
0RGHV ��� UHVSRQVH WLPH� ��� PV� 8VH RULJLQ OLQH LQSXW �$�� %���

&DXWLRQ 2ULJLQ LQSXW VKRXOG EH HLWKHU �$���%��� RU �$�� %��� 1HYHU FRQQHFW ERWK DW
WKH VDPH WLPH� GRLQJ VR PD\ UHVXOW LQ GDPDJH WR WKH LQWHUQDO FLUFXLW�

:LULQJ 6HFWLRQ �ï�
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�ï�ï� ,QSXW &RQQHFWLRQ ([DPSOHV
(DFK LQSXW LV SURYLGHG ZLWK ERWK DQ 12 �QRUPDOO\ RSHQ� LQSXW DQG DQ 1&
�QRUPDOO\ FORVHG� LQSXW WKDW FDQ EH XVHG DFFRUGLQJ WR VSHFLILFDWLRQV�

/HDYH XQXVHG 12 LQSXWV RSHQ DQG FRQQHFW XQXVHG 1& LQSXWV WR WKH SRZHU
VXSSO\�

$��

%��

$��

%��

$��

%��

$��

%��

$��

%��

12 FRQWDFW

1& FRQWDFW

1& FRQWDFW

3RVLWLRQ &RQWURO 8QLW

2ULJLQ SUR[LPLW\
LQSXW

&&: OLPLW LQSXW

&: OLPLW LQSXW

([WHUQDO LQWHUUXSW LQSXW

(PHUJHQF\ VWRS LQSXW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

� NW

3RZHU
VXSSO\ ���
WR �� 9'&�

� ï

1& FRQWDFW

6HOHFW HLWKHU 12 RU 1&
LQSXWV YLD WKH EDFN�SDQHO
',3 VZLWFK�

� $OO LQSXWV KDYH LQGHSHQGHQW JURXQGV �FRPPRQV� DQG DUH EL�GLUHFWLRQDO�
&RQQHFW VZLWFKHV RI DW OHDVW ���P$ FDSDFLW\�

� 8VH D QRQ�FRQWDFW VHQVRU �VXFK DV D SUR[LPLW\ VHQVRU� IRU WKH RULJLQ LQSXW
WR UHGXFH ZHDU DQG GHWHULRUDWLRQ�

7KH 3RVLWLRQ &RQWURO 8QLW KDV WZR SDLUV RI RULJLQ LQSXW SLQV� $�� DQG %��� DQG
$� DQG %�� 3LQV $�� DQG %�� DUH XVHG ZLWK WKH RSHQ�FROOHFWRU RXWSXW RI D
VHQVRU� ZKLOH SLQV $� DQG %� DUH XVHG WR FRQQHFW WKH OLQH GULYHU RXWSXW RI D
=�SKDVH HQFRGHU�

2ULJLQ ,QSXW &RQQHFWLRQ
([DPSOHV

:LULQJ 6HFWLRQ �ï�
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2ULJLQ ,QSXW �$��� %���

9� NW

� NW

$��

%��

$�

%�

3RZHU
VXSSO\
��� 9'&�

� ï

/HDYH WKHVH SLQV RSHQ

20521
(�6�;� &(�
�131 RXWSXW W\SH�
3KRWRHOHFWULF 6ZLWFK

6LJQDO

� 9

3LQV $�� DQG %�� DUH LQWHUQDOO\ UHFWLILHG VR WKDW WKH\ FDQ EH XVHG EL�GLUHF�
WLRQDOO\�

2ULJLQ /LQH 'ULYHU ,QSXW �$�� %��

20521 5��'�(3
6HUYRPRWRU 'ULYHU
�0DUNHWHG LQ -DSDQ�

� NW

� NW

$��

%��

$�

%�

/HDYH WKHVH SLQV RSHQ

��
=

��

ï=

8VH D VHSDUDWH
SRZHU VRXUFH IRU
WKH =�SKDVH VLJQDO

:LULQJ 6HFWLRQ �ï�
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'ULYHU &RPSOHWHG ,QSXW ([DPSOH

�

� NW

� NW

$�

%�

,13

�

� 9

3RZHU
VXSSO\
��� 9'&�

20521 5��'�(3
6HUYRPRWRU 'ULYHU
�0DUNHWHG LQ -DSDQ�

� ï

7KH GULYHU FRPSOHWHG LQSXW VLJQDO LV DOVR XVHG DV DQ RULJLQ VHDUFK FRPSOHWHG
VLJQDO LQ PRGHV � DQG �� $GMXVW WKH VHWWLQJ RI WKH VHUYRPRWRU GULYHU VR WKDW
WKLV VLJQDO DOZD\V WXUQV 2)) ZKLOH WKH VHUYRPRWRU LV RSHUDWLQJ� DQG 21 ZKHQ
WKH PRWRU VWRSV�

�ï�ï� 2XWSXW &RQQHFWLRQ ([DPSOHV
7KH ILJXUHV RQ WKH IROORZLQJ SDJHV LOOXVWUDWH H[DPSOHV RI FRQQHFWLRQV WR PR�
WRU GULYHUV� $OZD\V FRQILUP PRWRU GULYHU VSHFLILFDWLRQV EHIRUH PDNLQJ FRQQHF�
WLRQV� &RQQHFW EHWZHHQ � P$ DQG �� P$ ORDGV WR WKH RXWSXWV RI WKH 3RVLWLRQ
&RQWURO 8QLW� RU DGG E\SDVV UHVLVWDQFH IRU ORDGV OHVV WKDQ � P$�

7KH EXLOW�LQ ��� NW UHVLVWRUV FDQ EH XVHG DV E\SDVV UHVLVWRUV� ,I� DV LQ WKH
IROORZLQJ H[DPSOH GLDJUDP� WKH ORDG FXUUHQW LV � P$� WKHQ WKH RXWSXW WUDQVLV�
WRU FXUUHQW �� P$�  ORDG FXUUHQW �� P$� � E\SDVV FXUUHQW �� P$��

:LULQJ 6HFWLRQ �ï�
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&&: LQSXW

&: LQSXW

3RVLWLRQ &RQWURO 8QLW

���9'& LQSXW

��9'& LQSXW

&&: SXOVH
RXWSXW

&: SXOVH RXWSXW

��� NW

$SSUR[�
� P$

��� NW

$SSUR[�
� P$

$�

%�

$�

%�

$�

%�

$�

%�

��9'&
SRZHU
VXSSO\

� ï

$SSUR[�
� P$

$SSUR[�
� P$

$SSUR[� � P$

$SSUR[� � P$

7ZLVWHG SDLU FDEOHV

���

�ï�

���

�ï�

0RWRU GULYHU
�UDWHG DW � 9'&�

:KHUH ORDG FXUUHQW  
DSSUR[� � P$

7KH RXWSXW FLUFXLW RI WKH 3RVLWLRQ &RQWURO 8QLW LV SURYLGHG ZLWK ����NW ���� :�
UHVLVWRUV� 8VH WKHVH UHVLVWRUV LQ DFFRUGDQFH ZLWK WKH SRZHU UHTXLUHPHQWV DQG
WKH VSHFLILFDWLRQV RI WKH PRWRU GULYHU WR EH XVHG�

2SHQ FROOHFWRU RXWSXW 2SHQ FROOHFWRU RXWSXW ZLWK ��� NW VHULHV UHVLVWDQFH

2XWSXW
� WR �� P$

2XWSXW WUDQVLVWRU

2XWSXW

� WR �� P$

3XOVHV DUH QRW RXWSXW ZKHQ WKH RXWSXW WUDQVLVWRU LQ WKH SXOVH RXWSXW VHFWLRQ LV
2))� �)RU GLUHFWLRQ RXWSXW� 2)) LQGLFDWHV &&:��

2XWSXW WUDQVLVWRU
21

2))
3XOVHV DUH RXWSXW

:LULQJ 6HFWLRQ �ï�
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([DPSOH ��
2XWSXWWLQJ &: DQG &&: 3XOVHV ZLWK D � 9'& 3RZHU 6XSSO\

&&: LQSXW

&: LQSXW

3RVLWLRQ &RQWURO 8QLW

��� NW

��� NW

$�

%�

$�

%�

$�

%�

$�

%�

��9'&
SRZHU
VXSSO\

� ï

$SSUR[�
�� P$

$SSUR[�
�� P$

7ZLVWHG SDLU FDEOH
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:LULQJ 3RVLWLRQ &RQWURO
8QLW WR GULYHU

6HFWLRQ �ï�

6HFWLRQ �ï�

6HFWLRQ �ï�

6HFWLRQ �

6HFWLRQ �ï�ï�

6HFWLRQ �:ULWLQJ 3&
SURJUDP

3URJUDPPLQJ ,5 DUHD �NH\ LQSXW YLD
3URJUDPPLQJ &RQVROH�

3URFHGXUH

2SHUDWLRQDO )ORZ 6HFWLRQ �ï�



��

,WHP

25,*,1 6($5&+�
PDQXDO RSHUDWLRQ�
67$57� HWF�

&RUUHFW HUURU

3RVLWLRQ &RQWURO
8QLW UHDGV '0 DUHD

5HIHU WR�3URFHGXUH

5HVWDUW E\ UHVHWWLQJ

SRZHU RU $5 DUHD
UHVWDUW ELW

$ODUP�HUURU
/(' OLW"

1R

<HV

(UURU H[LVWV

5($' (5525

$ODUP�HUURU
1R

<HV

5($' (5525

&RUUHFW GDWD

FDXVLQJ DODUP

$5 DUHD HUURU DQG
UHVWDUW ELWV IRU
6SHFLDO ,�2 8QLWV

6HFWLRQ �ï��
6HFWLRQ �ï�

6HFWLRQ �

7ULDO UXQ

(UURU SURFHVVLQJ

/(' IODVKHV"

&DXWLRQ %HIRUH VWDUWLQJ WULDO RSHUDWLRQ� GLVFRQQHFW WKH PRWRU IURP WKH GHYLFH LW LV GULY�
LQJ DQG UXQ WKH WULDO RSHUDWLRQ FRQWUROOLQJ WKH PRWRU RQO\� ,I LW LV QRW SRVVLEOH WR
GLVFRQQHFW WKH PRWRU� FKHFN WKH V\VWHP EHLQJ FRQWUROOHG FRPSOHWHO\ WR HQ�
VXUH WKDW QR GDQJHURXV VLWXDWLRQV FRXOG RFFXU GXULQJ WULDO RSHUDWLRQ�

)LQDO :LULQJ &KHFN %HIRUH DSSO\LQJ SRZHU WR WKH 3&8� FKHFN WKH IROORZLQJ FDUHIXOO\�

�� �� ���� �� ,V WKH ZLULQJ FRUUHFW"
�� $UH DQ\ FOLSSLQJV OHIW IURP ZLULQJ FDXVLQJ VKRUWV LQ WKH V\VWHP"
�� $UH DOO WHUPLQDOV WLJKW"
�� $UH DOO ORDGV RND\"

2SHUDWLRQDO )ORZ 6HFWLRQ �ï�



��

�ï� 2XWSXW 3XOVHV
7KH 3RVLWLRQ &RQWURO 8QLW FDQ EH VHW WR RXWSXW HLWKHU LQGHSHQGHQW &: DQG
&&: SXOVHV RU D QRQGLUHFWLRQDO SXOVH DQG D GLUHFWLRQ VLJQDO� 6HW SLQ �� RQ
WKH EDFN�SDQHO ',3 VZLWFK WR GHVLJQDWH WKH GHVLUHG W\SH RI RXWSXW� �6HH 6HF�
WLRQ �ï���

&: DQG &&: 3XOVH 2XWSXWV

21

2))&: SXOVH WUDLQ

2))

21

&&: SXOVH WUDLQ

1RQGLUHFWLRQDO 3XOVH DQG 'LUHFWLRQ 6LJQDO 2XWSXWV

3XOVH WUDLQ

'LUHFWLRQ RXWSXW

21

2))

21

2))

� PV PLQ�

&:� 21

&&:� 2))

&: &&:

�ï� :ULWLQJ 'DWD

&���+ 3&

3URJUDPPLQJ
&RQVROH

$V H[SODLQHG LQ WKH ,QWURGXFWLRQ� WKH 3RVLWLRQ &RQWURO 8QLW H[HFXWHV SRVLWLRQ�
LQJ DFWLRQV DQG RWKHU RSHUDWLRQV LQ DFFRUGDQFH ZLWK GDWD �IRU VSHHGV� SRVL�
WLRQV� DQG VR RQ� ZKLFK \RX ZULWH LQWR WKH '0 DUHD RI WKH 3&� <RX ZULWH WKLV
GDWD� YLD WKH 3URJUDPPLQJ &RQVROH� LQWR WKH VHFWLRQ RI WKH '0 DUHD GHVLJ�
QDWHG IRU 6SHFLDO ,�2 8QLWV�

7KH VSHFLILF ZRUGV DUH '0 ���� WKURXJK '0 ����� ZLWK ��� RI WKHVH ZRUGV
DOORFDWHG IRU HDFK XQLW QXPEHU DVVLJQHG WR D 6SHFLDO ,�2 8QLW� :ULWWHQ GDWD LV
HIIHFWLYH WKH QH[W WLPH SRZHU LV WXUQHG RQ RU ZKHQ WKH V\VWHP LV UHVWDUWHG
ZLWK WKH 5HVWDUW ELW LQ WKH $5 DUHD� 7R ZULWH GDWD� XVH WKH ��ZRUG FKDQJH RS�
HUDWLRQ RI WKH 3URJUDPPLQJ &RQVROH�

:ULWLQJ 'DWD 6HFWLRQ �ï�



��

.H\ ,QSXW 6HTXHQFH3URJUDPPLQJ &RQVROH 'LVSOD\

7KH DERYH SURFHGXUH SUHSDUHV '0 ���� IRU FKDQJH� DQG QHZ GDWD FDQ EH
NH\HG LQ� 3UHVVLQJ WKH &+* NH\ DJDLQ PRYHV WKH FXUVRU WR '0 ����� $IWHU
LQSXWWLQJ GDWD� SUHVV WKH ZULWH NH\ WR H[HFXWH WKH UHZULWH� ,Q WKH DERYH H[DP�
SOH� SRVLWLRQLQJ DFWLRQ �� RI 8QLW �� LV VKRZQ�

:KHQ VWDUWLQJ WKH 3RVLWLRQ &RQWURO 8QLW� WKH 287 UHIUHVK DUHD LV XVHG� �7KH
287 UHIUHVK DUHD LV FRPSULVHG RI WKH ILUVW ILYH RI WKH WHQ ,5 ZRUGV DOORFDWHG
WR HDFK 8QLW DV UHIUHVK DUHD� 6HH 6HFWLRQ �ï� IRU GHWDLOV�� 7KH %XV\ IODJ DQG
SUHVHQW SRVLWLRQ VWDWXV FDQ EH UHDG IURP WKH ,1 UHIUHVK DUHD� WKH ODVW ILYH RI
WKHVH ZRUGV�

7R VWDUW WKH 8QLW� VHW �WXUQ 21� WKH 67$57 FRPPDQG ELW� 7KLV ZRUNV UHJDUG�
OHVV RI ZKHWKHU WKH 8QLW LV LQ 581 RU 352*5$0 PRGH� 'R QRW VKLIW WKH
PRGH EHWZHHQ 021,725 DQG 352*5$0 ZKLOH SXOVHV DUH EHLQJ RXWSXW�
'RLQJ VR ZLOO JHQHUDWH DQ HUURU� SUHYHQWLQJ 8QLW RSHUDWLRQ�

([DPSOH� 6WDUWLQJ 8QLW �� LQ 021,725 RU 352*5$0 0RGH

67$57 �FRPPDQG�

6WDUW LQSXW �����

,Q WKH DERYH H[DPSOH� ,5 ��� WKURXJK ,5 ��� DUH DOORFDWHG DV WKH 287 UH�
IUHVK DUHD� ,5 ��� WKURXJK ,5 ���� DV WKH ,1 UHIUHVK DUHD�

6SHFLDO ,�2 8QLW 5HVWDUW %LWV 5HVWDUW ELWV LQ $5 �� FDQ EH XVHG WR WUDQVIHU DOWHUHG '0 DUHD GDWD WR WKH 3R�
VLWLRQ &RQWURO 8QLW ZLWKRXW WXUQLQJ SRZHU RII DQG RQ� 5HIHU WR 6HFWLRQ �ï� IRU
5HVWDUW ELW DOORFDWLRQV� 7KH IROORZLQJ 3URJUDPPLQJ &RQVROH RSHUDWLRQ H[DP�
SOH VKRZV KRZ WR DFFHVV WKH UHVWDUW ELW IRU 8QLW ��� 7KH ODGGHU GLDJUDP VHF�
WLRQ EHORZ LW VKRZV KRZ WR DFKLHYH WKH VDPH RSHUDWLRQ WKURXJK SURJUDP�
PLQJ�

3URJUDPPLQJ &RQVROH 'LVSOD\ .H\ ,QSXW 6HTXHQFH

3URJUDP H[DPSOH� 8QLW ��

5HVWDUW VZLWFK
',)8���� $5 ����

�ï� 'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ
,5 ��� WKURXJK ,5 ��� DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� (DFK 3RVLWLRQ &RQ�
WURO 8QLW LV DOORFDWHG WHQ FRQVHFXWLYH ZRUGV� 7KH ILUVW ZRUG IRU HDFK 8QLW� GHV�

6WDUWLQJ

'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ 6HFWLRQ �ï�



��

LJQDWHG LQ WKLV PDQXDO DV Q� FDQ EH FRPSXWHG IURP WKH XQLW QXPEHU DV IRO�
ORZV�

Q  ��� � �� [ XQLW QXPEHU�

(DFK 8QLW LV DOVR DOORFDWHG ��� FRQVHFXWLYH ZRUGV DV D IL[HG GDWD DUHD�
7KHVH ZRUGV DUH LQ WKH '0 DUHD DQG UXQ IURP '0 ���� WKURXJK '0 �����
7KH ILUVW ZRUG IRU HDFK 8QLW� P� FDQ DOVR EH FRPSXWHG IURP WKH XQLW QXPEHU�

P  ���� � ��� [ XQLW QXPEHU�

7KHVH DOORFDWLRQV DUH VKRZQ EHORZ IRU DOO XQLW QXPEHUV� 'HWDLOV RI DOORFDWLRQV
ZLWKLQ WKHVH ZRUGV DUH JLYHQ XQGHU WKH RSHUDWLRQV RU FRPPDQGV WR ZKLFK
WKH\ DSSO\� 7KH WDEOHV RQ WKH IROORZLQJ SDJHV JLYH D TXLFN RYHUYLHZ RI ZRUG
DQG ELW DOORFDWLRQV� )RU D PRUH FRPSOHWH RYHUYLHZ� VHH $SSHQGL[ & DQG $S�
SHQGL[ '�

'DWD &RQILJXUDWLRQ

&���+ 3&

,5 $UHD

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

,5 ��� WR ��� 8QLW ��

'0 $UHD

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

'0 ���� WR ���� 8QLW ��

,5 DUHD GDWD LV WUDQV�
IHUUHG EHWZHHQ WKH
3& DQG HDFK 3RVLWLRQ
&RQWURO 8QLW HDFK WLPH
,�2 GDWD RI WKH 3& LV
UHIUHVKHG�

'0 DUHD GDWD LV DXWRPDWLFDOO\
WUDQVIHUUHG IURP WKH 3& WR HDFK
3RVLWLRQ &RQWURO 8QLW RQ SRZHU
DSSOLFDWLRQ RU ZKHQ WKH $5 DUHD
5HVWDUW ELW LV WXUQHG 21�

3RVLWLRQ &RQWURO 8QLW

,�2 UHIUHVK GDWD DUHDV

,5 Q WR �Q���

,5 �Q��� WR �Q���
287 UHIUHVK

,1 UHIUHVK

7HQ ZRUGV DUH XVHG
�Q� ��� � �� [ XQLW QR��

)L[HG GDWD DUHDV

'0 P WR P���

'0 P��� WR P���

'0 P��� WR P���

'0 P���

'0 P���

3DUDPHWHUV

3RVLWLRQ GDWD

6SHHG GDWD

$FFHOHUDWLRQ GDWD

'HFHOHUDWLRQ GDWD

��� ZRUGV DUH XVHG
�P� ���� � ��� [ XQLW QR��

,5 $UHD $OORFDWLRQV
7KH FRPPDQG ELWV� IODJV� DQG VLJQDOV \RX ZLOO HPSOR\ ZKHQ SURJUDPPLQJ
\RXU FRQWURO WDVN DUH FRQWDLQHG LQ WKH ,5 DUHD RI WKH 3&� 7KH IROORZLQJ WDEOH
JLYHV DQ RYHUYLHZ RI WKH ,5 DUHD DOORFDWLRQV� ´Qµ LV WKH ILUVW ,5 ZRUG DOORFDWHG
WR WKH 8QLW DQG HTXDOV ��� SOXV �� WLPHV WKH XQLW QXPEHU�

'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ 6HFWLRQ �ï�
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:RUG Q Q�� Q�� Q�� Q��

%LW �� 67$57 ,QLWLDO SRVLWLRQLQJ 6SHHG %HJLQQLQJ ZRUG 3& GDWD DUHD �IRU

�� 9DOLG LQLWLDO SRVLWLRQLQJ
DFWLRQ QXPEHU

DFWLRQ QXPEHU FRHIILFLHQWV 75$16)(5
'$7$�

75$16)(5 '$7$�

�� 25,*,1 6($5&+

�� 25,*,1 5(7851

�� 5(/($6( 352+,%,7

�� 5($' (5525

�� &+$1*( 63((' 'HYLDWLRQ FRXQWHU
UHVHW

�� 9DOLG VSHHG FRHIILFLHQW 2ULJLQ DGMXVWPHQW

�� 5(6(7 25,*,1 7($&+ %HJLQQLQJ 1XPEHU RI WUDQVIHUV �IRU

�� 7($&+ SRVLWLRQLQJ DFWLRQ WUDQVIHU QR� 75$16)(5 '$7$�

�� 75$16)(5 '$7$ QR� �� WR ��

�� +,*+�63((' -2*

�� ,1&+�-2* GLUHFWLRQ

�� /2: 63((' -2*

�� ,1&+

�� 6723 75$16)(5
'$7$ W\SH

:RUG Q�� Q�� Q�� Q�� Q��

%LW �� 3RVLWLRQLQJ FRPSOHWHG
IODJ

(UURU FRGH 3RVLWLRQLQJ DFWLRQ
QR�

3UHVHQW
SRVLWLRQ

'LUHFWLRQ GLJLW

�� %DQN FRPSOHWHG IODJ �ULJKWPRVW �

�� $W�RULJLQ IODJ GLJLWV�

�� $ODUP IODJ

�� (PHUJHQF\ VWRS IODJ 3UHVHQW SRVLWLRQ

�� (UURU IODJ �OHIWPRVW � GLJLWV�

�� =RQH � IODJ

�� =RQH � IODJ 3RVLWLRQLQJ
FRPSOHWHG LQSXW

�� =RQH � IODJ 2XWSXW FRGH

�� 7HDFKLQJ FRPSOHWHG
IODJ

�� 7UDQVIHU FRPSOHWHG
IODJ

�� 1R�RULJLQ IODJ

�� %XV\ IODJ (PHUJHQF\ VWRS
LQSXW

�� &: OLPLW IODJ ([WHUQDO LQWHUUXSW
LQSXW

�� &&: OLPLW 2ULJLQ LQSXW

�� 6723 IODJ 2ULJLQ SUR[LPLW\
LQSXW

'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ 6HFWLRQ �ï�
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�ï� '0 $UHD 'DWD )RUPDW
'DWD LV DOORFDWHG HLWKHU E\ ELW RU E\ ZRUG� WKRXJK LW LV RIWHQ LQSXW DQG RXWSXW
E\ GHFLPDO GLJLW� L�H�� IRXU ELWV �%&'�� 3RVLWLRQ GDWD LV KHOG LQ WZR DGMDFHQW
ZRUGV� JHQHUDOO\ ZLWK D GLUHFWLRQ GLJLW� LQ WKH IROORZLQJ IRUPDW�

GLUHFWLRQ ��� ��� ��� ������������

�

�

&:

&&:

6HFRQG ZRUG )LUVW ZRUG

1RWH WKDW WKH ULJKWPRVW ZRUG LV DOZD\V WKH ILUVW ZRUG� ,I WKH WZR ZRUGV ZHUH
P�� DQG P��� IRU H[DPSOH� WKH ULJKWPRVW ZRUG ZRXOG EH P�� DQG WKH OHIW�
PRVW ZRXOG EH P��� )XUWKHUPRUH� WKH ULJKWPRVW GLJLW LQ HDFK ZRUG EHJLQV LQ
WKH ORZHVW ELWV� 7KXV� WKH GLJLWV [��� DQG [��� DERYH ZRXOG EH KHOG LQ ELWV ��
WKURXJK �� RI WKHLU UHVSHFWLYH ZRUGV� 7KH GLUHFWLRQ GLJLW DOVR SURYLGHV RWKHU
LQIRUPDWLRQ ZKHQ UHTXLUHG�

2QO\ RQH ZRUG LV XVHG WR VWRUH VSHHGV� DFFHOHUDWLRQ WLPH� DQG GHFHOHUDWLRQ
WLPH� 7KH IRUPDWV IRU WKHVH DUH DV IROORZV�

6SHHGV

��� ��� ��� ���

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ

��� ��� ���

$OWKRXJK GHFLPDO QRWDWLRQ LV JHQHUDOO\ XVHG IRU GDWD LQ WKLV PDQXDO� GDWD LV
KDQGOHG LQ WKH V\VWHP DV ELQDU\�FRGHG GHFLPDO �%&'� XQOHVV RWKHUZLVH
QRWHG� 1RWH WKDW WKLV GDWD LV JHQHUDOO\ LQSXW DV GHFLPDO� ZKHUHDV KH[DGHFL�
PDO GDWD LV LQSXW DV KH[DGHFLPDO� 7KH QXPEHU RI GLJLWV JLYHQ IRU FHUWDLQ GDWD
UHIHUV WR WKH GHFLPDO GLJLWV� )RU H[DPSOH� ´� GLJLWV ZLWK GLUHFWLRQµ LQGLFDWHV
WKDW WKH ILUVW ZRUG DQG ULJKWPRVW �� ELWV RI WKH VHFRQG ZRUG DUH DOORFDWHG WR
WKH ��GLJLW GHFLPDO YDOXH� WKH OHIWPRVW IRXU ELWV DUH DOORFDWHG WR WKH GLUHFWLRQ
GLJLW�

�ï� )ODJV DQG 2WKHU ,QSXW 'DWD
,5 ZRUGV Q�� WR Q�� DUH DOORFDWHG WR IODJV DQG RWKHU LQSXWV WKDW VXSSO\ LQIRU�
PDWLRQ DERXW SRVLWLRQLQJ V\VWHP RSHUDWLRQ� $OWKRXJK VRPH RI WKHVH DUH GH�
VFULEHG XQGHU VSHFLILF RSHUDWLRQV RU FRPPDQGV� WKH\ DUH SUHVHQWHG WRJHWKHU
LQ $SSHQGL[ ' IRU FRQYHQLHQFH� 2I WKHVH� DQ RXWSXW FRGH KDV EHHQ SURYLGHG
IRU XVHU DSSOLFDWLRQ DQG IRXU VLJQDOV� WKH ODVW IRXU LQ WKH OLVW� KDYH EHHQ SUR�
YLGHG IRU V\VWHP GHEXJJLQJ�

�ï� '0 $UHD $OORFDWLRQ
7KH IROORZLQJ WDEOH FDQ VHUYH DV D JHQHUDO FRGLQJ VKHHW IRU WKH '0 DUHD� )RU
D PRUH GHWDLOHG WDEOH GHVFULELQJ WKH IXQFWLRQV RI DOO RI WKH ELWV LQ WKH '0
DUHD� VHH $SSHQGL[ &�

6SHHGV� $FFHOHUDWLRQ� DQG
'HFHOHUDWLRQ

'DWD &RGLQJ

&RGLQJ 6KHHW

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�



��

7KH QXPEHUV VKRZQ IRU WKH '0 ZRUGV LQ WKH WDEOH UHSUHVHQW RQO\ WKH ILQDO
WZR GLJLWV RI HDFK ZRUG QXPEHU� ,Q RWKHU ZRUGV� WKH ILUVW WZR GLJLWV �ZKLFK
ZRXOG EH WKH VDPH IRU DOO ZRUGV� DUH QRW VKRZQ� 7KH YDOXH RI WKH ILUVW WZR
GLJLWV FDQ EH REWDLQHG E\ FRPSXWLQJ WKH ILUVW '0 ZRUG DOORFDWHG WR WKH 8QLW�
7KLV ZRUG� GHVLJQDWHG P� LV HTXDO WR ���� SOXV ��� WLPHV WKH XQLW QXPEHU�
7KXV� IRU H[DPSOH� LW ZRXOG EH ���� IRU 8QLW ��� ���� IRU 8QLW ��� DQG VR RQ�

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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��

�� �� )XQFWLRQ :

,QLWLDO SRVLWLRQ QRV��
VSHHG QRV�

2ULJLQ FRPSHQVD�
WLRQ DQG GLUHFWLRQ

%DFNODVK
FRPSHQVDWLRQ

&: OLP�
LW

&&: OLP�
LW

=RQH � &: OLPLW

=RQH � &&: OLPLW

=RQH � &: OLPLW

=RQH � &&: OLPLW

=RQH � &: OLPLW

=RQH � &&: OLPLW

1RW XVHG

3RVLWLRQLQJ
DFWLRQ �� �

3RVLWLRQLQJ
DFWLRQ �� �

3RVLWLRQLQJ
DFWLRQ ��

�

3RVLWLRQLQJ
DFWLRQ ��

�

7UDQVIHU QR�7UDQVIHU QR�

�� ��: )XQFWLRQ

3RVLWLRQLQJ
DFWLRQ ��

�

3RVLWLRQLQJ
DFWLRQ ��

�

3RVLWLRQLQJ
DFWLRQ ��

�

3RVLWLRQLQJ
DFWLRQ �� �

3RVLWLRQLQJ
DFWLRQ ��

�

3RVLWLRQLQJ
DFWLRQ �� �

3RVLWLRQLQJ
DFWLRQ ���

��

3RVLWLRQLQJ
DFWLRQ ��� ��

3RVLWLRQLQJ
DFWLRQ ��� ��

3RVLWLRQLQJ
DFWLRQ ��� ��

3RVLWLRQLQJ
DFWLRQ ���

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
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��

��

��

��

��

��

��

��

��

��

: �� �� )XQFWLRQ

3RVLWLRQLQJ
DFWLRQ ��� ��

3RVLWLRQLQJ
DFWLRQ ���

��

3RVLWLRQLQJ
DFWLRQ ���

��

3RVLWLRQLQJ
DFWLRQ ���

��

3RVLWLRQLQJ
DFWLRQ ���

��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ���

6SHHG ���

6SHHG ���

6SHHG ���

6SHHG ���

6SHHG ���

6SHHG XQLWV

$FFHOHUDWLRQ

'HFHOHUDWLRQ

��

��

��

��

��

��

�ï�ï� =RQHV
$ ]RQH LV D UDQJH RI SRVLWLRQV RU YDOXHV ZKLFK FDQ EH GHILQHG VR WKDW IODJV LQ
WKH ,5 DUHD DUH WXUQHG 21 ZKHQHYHU WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH UDQJH�

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�



��

<RX FDQ VHW XS WR WKUHH ]RQHV LQ WKH '0 DUHD� $ ]RQH IODJ LV 21 ��� ZKHQ WKH
SUHVHQW SRVLWLRQ LV ZLWKLQ WKH ]RQH� 2)) ��� ZKHQ LW LV QRW� <RX FDQ VHW ]RQHV
WR FRYHU D ZLGH UDQJH RI SRVLWLRQV RU RQO\ SDUW RI D VLQJOH SRVLWLRQLQJ DFWLRQ�
=RQHV FDQ DOVR EH VHW WR RYHUODS� LI \RX ZLVK� )RU DQ DSSOLFDWLRQ H[DPSOH�
VHH SURJUDPPLQJ H[DPSOH � LQ 6HFWLRQ ��

7KH &: DQG &&: OLPLWV IRU DQ\ RQH ]RQH DUH VHW LQ VHSDUDWH ZRUG SDLUV� L�H��
IRXU ZRUGV WRWDO DUH UHTXLUHG WR HVWDEOLVK RQH ]RQH� 7KHVH ZRUGV DUH DOOR�
FDWHG DV IROORZV�

=RQH � &: OLPLW� '0 P�� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

=RQH � &&: OLPLW� '0 P��� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

=RQH � &: OLPLW� '0 P��� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

=RQH � &&: OLPLW� '0 P��� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

=RQH � &: OLPLW� '0 P��� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

=RQH � &&: OLPLW� '0 P��� DQG P���� � GLJLWV ZLWK GLUHFWLRQ

1RWH WKDW WKH &: OLPLW IRU DQ\ RI WKH ]RQHV FDQ EH RQ WKH &&: VLGH RI WKH
RULJLQ� WKH &&: OLPLW� RQ WKH &: VLGH� ,Q RWKHU ZRUGV� D ]RQH FDQ HLWKHU
FURVV WKH RULJLQ RU EH FRPSOHWHO\ RQ RQH VLGH RI LW� $Q DODUP ZLOO EH JHQHU�
DWHG� KRZHYHU� LI WKH &&: OLPLW RI D ]RQH LV VHW RQ WKH &: VLGH RI WKH &:
OLPLW�

=RQH � &: OLPLW

&&: 2ULJLQ &:

�

=RQH � &&: OLPLW

=RQH � &&: OLPLW

,QVLGH ]RQH

,QVLGH ]RQH

=RQH � &: OLPLW

3RVLWLRQLQJ D[LV

([DPSOH �� &RUUHFW 6HWWLQJ

=RQH � &&: OLPLW

&&: 2ULJLQ &:

�

=RQH � &: OLPLW

3RVLWLRQLQJ D[LV

([DPSOH �� ,QFRUUHFW 6HWWLQJ

:KHQ WKH SUHVHQW SRVLWLRQ LV LQ RQH RU PRUH RI WKH ]RQHV� ]RQH IODJV LQ WKH ,5
DUHD DUH WXUQHG 21 ���� 7KH 3&·V VFDQ WLPH� KRZHYHU� FDQ SURGXFH D GHOD\ LQ
LQGLFDWLRQ GXULQJ SXOVH RXWSXW� )ODJ DOORFDWLRQV DUH DV IROORZV�

&: DQG &&: /LPLW 6HWWLQJV

=RQH )ODJV

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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� 2XWVLGH ]RQH

� ,QVLGH ]RQH

��

Q��

�� ��

=RQH � IODJ

=RQH � IODJ

=RQH � IODJ

�ï�ï� %DFNODVK &RPSHQVDWLRQ
7KHUH PD\ EH D FHUWDLQ DPRXQW RI PHFKDQLFDO SOD\ SUHVHQW LQ JHDUV� WKDW ZLOO
DIIHFW SRVLWLRQLQJ DFFXUDF\ ZKHQ WKH GLUHFWLRQ RI SRVLWLRQLQJ DFWLRQV FKDQJHV�
<RX FDQ FRPSHQVDWH IRU WKLV E\ XVLQJ EDFNODVK FRPSHQVDWLRQ�

7KHUH LV RQO\ RQH SDUDPHWHU WKDW QHHGV WR EH VHW WR FRPSHQVDWH IRU EDFN�
ODVK�

%DFNODVK &RPSHQVDWLRQ

'0 P��

6HW WR EHWZHHQ ���� DQG ���� SXOVHV�

%DFNODVK

:KHQ WKH IHHGLQJ GLUHFWLRQ LV UHYHUVHG� WKH QXPEHU RI SXOVHV VHW LQ WKH '0
DUHD LV RXWSXW DW WKH LQLWLDO VSHHG� DQG WKH 3RVLWLRQ &RQWURO 8QLW WKHQ SUR�
FHHGV ZLWK QRUPDO RSHUDWLRQV�

7LPH

&RPSHQVDWLRQ

,I 6723 LV H[HFXWHG GXULQJ EDFNODVK FRPSHQVDWLRQ IRU DQ\ RSHUDWLRQV UHTXLU�
LQJ DFFHOHUDWLRQ RU GHFHOHUDWLRQ �+,*+�63((' -2*� 25,*,1 6($5&+�
25,*,1 5(7851� DQG 67$57�� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO VWRS IHHGLQJ
LPPHGLDWHO\ DIWHU RXWSXWWLQJ WKH LQLWLDO VWHS RI WKH DFFHOHUDWLRQ RU GHFHOHUD�
WLRQ� ZKLFK ZLOO LQFOXGH WKH EDFNODVK FRPSHQVDWLRQ VHW DERYH�

6HWWLQJ 3DUDPHWHUV

8VLQJ %DFNODVK
&RPSHQVDWLRQ

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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6WRS SRVLWLRQ

7LPH

6723 H[HFXWHG

&RPSHQVDWLRQ

�ï�ï� ,QWHUQDO &:�&&: /LPLWV
<RX FDQ DOVR PDNH VHWWLQJV LQ WKH '0 DUHD WR SODFH LQWHUQDO OLPLWV RQ URWDWLRQ
RI WKH D[LV RQ ERWK WKH &: DQG &&: VLGHV RI WKH RULJLQ�

&&:

,QWHUQDOO\ VHW YDOXH RI &&: OLPLW

�

,QWHUQDOO\ VHW YDOXH RI &: OLPLW

&:
3RVLWLRQLQJ D[LV

'0 ZRUGV P�� WKURXJK P��� � GLJLWV

6HW WR EHWZHHQ � DQG ��������

'0 ZRUGV P�� WKURXJK P��� � GLJLWV

6HW WR EHWZHHQ � DQG ��������

7KH IROORZLQJ YDOXHV ZLOO EH DXWRPDWLFDOO\ VHW LI WKH LQWHUQDO OLPLW VHWWLQJV DUH
��

&:� �������

&&:� �������

2SHUDWLRQ
67$57 �3RVLWLRQLQJ $FWLRQV�

,I HLWKHU RI WKHVH OLPLWV LV UHDFKHG GXULQJ H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV�
SXOVH RXWSXW ZLOO VWRS DQG DQ HUURU FRGH� HLWKHU ���� RU ����� ZLOO EH JHQHU�
DWHG�

0DQXDO 2SHUDWLRQ

,I HLWKHU RI WKHVH OLPLWV LV UHDFKHG GXULQJ H[HFXWLRQ RI /2:�63((' -2*�
+,*+�63((' -2*� RU ,1&+� SXOVH RXWSXW ZLOO VWRS DQG DQ HUURU FRGH� HLWKHU
���� RU ����� ZLOO EH JHQHUDWHG�

�ï�ï� 'DWD &DOFXODWLRQV

6OLJKW GLIIHUHQFHV H[LVW EHWZHHQ VSHHGV VHW LQ WKH '0 DUHD DQG DFWXDO
VSHHGV� 7KHVH GLIIHUHQFHV GR QRW DIIHFW SRVLWLRQLQJ DFFXUDF\�

,QWHUQDO &: /LPLW

,QWHUQDO &&: /LPLW

6SHHGV

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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6HWWLQJV EHWZHHQ �� DQG ������� SSV

ZKHUH�

,17� 1HDUHVW LQWHJHU

,17�����������VHW YDOXH�� 'LYLGHU UDWLR

SSV� 3XOVHV SHU VHFRQG

$FWXDO VSHHG �SSV�  ���������

,17�����������VHW YDOXH�

3XOVH RXWSXW �DFWXDO VSHHG�

� 0+]
'LYLGHU

7KH VOLJKW GLIIHUHQFH RFFXUV EHFDXVH D ��0+] VRXUFH FORFN LV GLYLGHG E\ WKH
LQWHJUDO GLYLGHU UDWLR�

([DPSOH 9DOXHV

6HW 9DOXH
�SSV�

$FWXDO 6SHHG �SSV�

������� ����������

������� ����������

������� ����������

������ ���������

����� ��������

�� �����

6HWWLQJV EHWZHHQ � DQG �� SSV

$FWXDO VSHHG �SSV�  
��������

,17����������VHW YDOXH�

�������� +]
3XOVH RXWSXW �DFWXDO VSHHG�

'LYLGHU

$ �����.+] VRXUFH FORFN LV GLYLGHG E\ WKH LQWHJUDO GLYLGHU UDWLR�

([DPSOH 9DOXHV

6HW 9DOXH
�SSV�

$FWXDO 6SHHG �SSV�

�� �����

�� �����

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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$Q LQWHUQDO FDOFXODWLRQ SURFHVV LV XVHG WR FUHDWH D WUDSH]RLGDO ILJXUH IURP
VSHHG� DFFHOHUDWLRQ� DQG GHFHOHUDWLRQ VHWWLQJV�

6SHHG

7LPH

:KHQ DFFHOHUDWLQJ RU GHFHOHUDWLQJ EHWZHHQ WZR VSHHGV� WKH VSHHG LV YDULHG
LQ D VWHSZLVH IDVKLRQ� 7R DFKLHYH WKLV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WDEOHV
DUH FUHDWHG LQWHUQDOO\ ZKHQ WKH 8QLW LV ILUVW RSHUDWHG RU ZKHQ 75$16)(5
'$7$ LV XVHG WR DOWHU GDWD�

7KH LQWHUQDO SURFHVVLQJ RI WKH 3RVLWLRQ &RQWURO 8QLW LV DV IROORZV GXULQJ WDEOH
FUHDWLRQ�

�� �� ���� �� 7KH VSHHG GLIIHUHQFH� D9� LV REWDLQHG WR H[SUHVV WKH UDQJH RI VSHHG VHW�
WLQJV�

D9  0$; ï 0,1

ZKHUH�

0$;� 7ZLFH WKH PD[LPXP VHW YDOXH �QRW WR H[FHHG ���������

0,1� 6SHHG LQGLFDWHG E\ LQLWLDO VSHHG QXPEHU�

�� 7KH QXPEHU RI GLYLVLRQ VWHSV� /� LV GHWHUPLQHG VXFK WKDW WKH XQLW WLPH IRU
HDFK VWHS LV � PV� 7KH PD[LPXP QXPEHU RI VWHSV LV ����

/  �D9�5�

ZKHUH�

U� $FFHOHUDWLRQ RU GHFHOHUDWLRQ GDWD� ZKLFKHYHU VPDOOHU

5� $FFHOHUDWLRQ RU GHFHOHUDWLRQ GDWD� ZKLFKHYHU JUHDWHU�

D9�5� $FFHOHUDWLRQ �RU GHFHOHUDWLRQ� WLPH EHWZHHQ 0$; DQG 0,1

�

7  �D9�U�

/

$W WKLV WLPH� WKH WLPH IRU RQH VWHS RI WKH VPDOOHU RI WKH DFFHOHUDWLRQ
RU GHFHOHUDWLRQ GDWD LV REWDLQHG DV IROORZV�

�� 1H[W� WKH VSHHG GLIIHUHQFH �Du� IRU HDFK VWHS LV REWDLQHG�

Du  �D9�/�

7UDSH]RLGDO
$FFHOHUDWLRQ�'HFHOHUDWLRQ

7DEOH &UHDWLRQ

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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�� 7KH GLYLGHU UDWLRV IRU DOO VWHSV DUH FDOFXODWHG DQG VHW LQ D WDEOH�

6WHS
7DUJHW �VWHS� VSHHG 'LYLGHU UDWLR

� 0,1

� 0,1 � Du

� 0,1 � �Du

/ 0$;

�� ([DPSOH

6WDUW VSHHG � �SSV�

0D[LPXP YDOXH RI VSHHG GDWD 1RV� � WR �� ����� �SSV�

$FFHOHUDWLRQ ��� �SSV��PV�

'HFHOHUDWLRQ ��� �SSV��PV�

Du  ���������  ���

D9  ����� [ �  �����

/  �D9�5�  �����������  ���

� �

SSV

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

�
�
��

���
���
���
��� ��� ���

��� ���
W �7LPH�

PV

9 �6SHHG�

���

� PV

5  ��� ���
�

7KH WLPH UHTXLUHG EHWZHHQ 67$57 FRPPDQG ELW UHFRJQLWLRQ DQG WKH EHJLQ�
QLQJ RI SXOVH RXWSXW LV ��� VHFRQG RU OHVV�

2QO\ DERXW �� PV LV UHTXLUHG WR EHJLQ H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV ZLWK
´VLQJOHµ FRPSOHWLRQ FRGHV�

7KH WLPH UHTXLUHG EHWZHHQ &+$1*( 63((' RU 6723 FRPPDQG ELW UHFRJQL�
WLRQ DQG WKH EHJLQQLQJ RI H[HFXWLRQ LV DW OHDVW � PV�

67$57 $FWLYDWLRQ 7LPH

([WHUQDO ,QWHUUXSW
5HVSRQVH 7LPH

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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:KHQ H[HFXWLQJ 75$16)(5 '$7$� WKH %XV\ IODJ �ELW �� RI ZRUG Q � �� ZLOO
EH 21 GXULQJ GDWD WUDQVIHU DQG SURFHVVLQJ IRU WKH IROORZLQJ WLPH SHULRGV�

3RVLWLRQLQJ $FWLRQ 'DWD 2QO\ �SRVLWLRQLQJ DFWLRQV �� WKURXJK �����

0D[LPXP� ��� V � N �VFDQ WLPH�

:KHQ 6SHHG 'DWD �7UDQVIHUV ��� WKURXJK ���� ,V ,QFOXGHG�

0D[LPXP� ��� V � N �VFDQ WLPH�

7KH YDOXH RI N GHSHQGV RQ WKH QXPEHU RI WUDQVIHUV EHLQJ PDGH� DV LOOXVWUDWHG
LQ WKH IROORZLQJ WDEOH�

1XPEHU RI WUDQVIHUV N

� WR � �

� WR �� �

�� WR �� �

�� WR �� �

0RXQWLQJ RQH 3RVLWLRQ &RQWURO 8QLW RQ D 3& H[WHQGV WKH 3&·V VFDQ WLPH E\
DERXW � PV� ,Q DGGLWLRQ� ZKHQ WUDQVIHUULQJ GDWD� WKH VFDQ WLPH GXULQJ ZKLFK
GDWD LV WUDQVIHUUHG LQFUHDVHV E\ DQRWKHU � PV� )RU H[DPSOH� WR WUDQVIHU DOO ��
SRVLWLRQLQJ DFWLRQV� 75$16)(5 '$7$ RQO\ QHHGV WR EH H[HFXWHG RQFH� EXW
ERWK WKH 3& DQG 3RVLWLRQ &RQWURO 8QLW UHTXLUH � VFDQV� (DFK RI WKHVH � VFDQ
WLPHV ZLOO EH � PV ORQJHU WKDQ WKH QRUPDO VFDQ WLPH�

'DWD 7UDQVIHU 7LPH

,QIOXHQFH RQ 3& 6FDQ 7LPH

'0 $UHD $OORFDWLRQ 6HFWLRQ �ï�
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6(&7,21 �
&RPPDQGV

7KH 3RVLWLRQ &RQWURO 8QLW SURYLGHV WKLUWHHQ FRPPDQGV WR H[HFXWH DXWRPDWLF DQG PDQXDO SRVLWLRQLQJ DFWLRQV� GHILQH DQG
HVWDEOLVK SRVLWLRQ� WUDQVIHU GDWD� DQG KDQGOH LQWHUUXSWV DQG HUURUV� $Q\ JLYHQ FRPPDQG LV H[HFXWHG ZKHQ WKH SURJUDP LQ
WKH 3& WXUQV 21 WKH DSSURSULDWH FRPPDQG ELW LQ WKH ,5 DUHD� ,Q DGGLWLRQ WR WKH FRPPDQG ELWV WKHPVHOYHV� WKH ,5 DUHD
FRQWDLQV FHUWDLQ RWKHU GDWD ZKLFK DUH QHFHVVDU\ IRU H[HFXWLQJ FRPPDQGV�

,Q H[HFXWLQJ FRPPDQGV� WKH 3RVLWLRQ &RQWURO 8QLW PDNHV XVH RI GDWD VWRUHG LQ WKH '0 DUHD� 7KLV GDWD LQFOXGHV VHWWLQJV
IRU VSHHGV� SRVLWLRQV� DQG VR RQ� $OWKRXJK WKH GDWD UHTXLUHG IRU H[HFXWLRQ LV OLVWHG XQGHU HDFK FRPPDQG� PXFK RI WKLV
GDWD LV XVHG E\ PRUH WKDQ RQH FRPPDQG� 5HIHU WR 6HFWLRQ �ï�IRU DQ RXWOLQH RI WKH VWUXFWXUH RI 3RVLWLRQ &RQWURO 8QLW
GDWD� DQG WR 6HFWLRQ �ï�IRU IRUPDW VSHFLILFDWLRQV IRU SDUWLFXODU W\SHV RI GDWD� $SSHQGL[ & DQG $SSHQGL[ ' DOVR SURYLGH
FRQYHQLHQW RYHUYLHZV RI GDWD DOORFDWLRQ� $SSOLFDWLRQV RI PRVW FRPPDQGV DUH SUHVHQWHG LQ 6HFWLRQ ��

�ï� 67$57 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '0 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([HFXWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '0 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([HFXWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RPSOHWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '0 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([HFXWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 5(/($6( 352+,%,7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5($' (5525 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ([HFXWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ IURP WKH 3URJUDPPLQJ &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 5(6(7 25,*,1 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7($&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,5 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([HFXWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7HDFKLQJ )URP WKH 3URJUDPPLQJ &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï�ï� 1RUPDO 7UDQVIHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 $UHD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3UHVHQW 3RVLWLRQ 3UHVHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�� 0DQXDO 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï��ï� '0 $UHD 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï��ï� ,5 $UHD 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 67$57
([HFXWLRQ RI SRVLWLRQLQJ DFWLRQV EHJLQV ZKHQ WKH SURJUDP WXUQV 21 WKH
67$57 FRPPDQG ELW� ELW �� RI ,5 ZRUG Q �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH��
7KH DFWLRQV DUH H[HFXWHG LQ RUGHU IURP HLWKHU WKH LQLWLDO SRVLWLRQLQJ DFWLRQ
GHVLJQDWHG LQ WKH '0 DUHD RU WKDW GHVLJQDWHG LQ WKH ,5 DUHD� GHSHQGLQJ RQ
DQRWKHU VHWWLQJ \RX PDNH LQ WKH ,5 DUHD� 3RVLWLRQLQJ DFWLRQV DUH H[HFXWHG LQ
RUGHU XQWLO D ´VLQJOHµ RU ´EDQN HQGµ SRVLWLRQLQJ DFWLRQ LV UHDFKHG� DW ZKLFK
WLPH 67$57 LV DJDLQ UHTXLUHG LQ RUGHU WR EHJLQ H[HFXWLRQ RI SRVLWLRQLQJ DF�
WLRQV� �)RU DQ H[SODQDWLRQ RI ´VLQJOHµ DQG ´EDQN HQGµ SRVLWLRQLQJ DFWLRQV� VHH
&RPSOHWLRQ &RGHV XQGHU 6HFWLRQ �ï�ï� EHORZ��

:KHQ D EDQN HQG SRVLWLRQLQJ DFWLRQ LV UHDFKHG RU ZKHQ WKH ODVW SRVLWLRQLQJ
DFWLRQ ����� KDV EHHQ SHUIRUPHG� WKH LQLWLDO SRVLWLRQLQJ DFWLRQ GHVLJQDWHG LQ
WKH '0 DUHD LV SHUIRUPHG QH[W� 7KH LQLWLDO SRVLWLRQLQJ DFWLRQ DQG FRPSOHWLRQ
FRGHV �L�H�� VLQJOH� SDXVH� FRQWLQXRXV� EDQN HQG� DQG H[WHQGHG� DUH GH�
VFULEHG ODWHU LQ WKLV VHFWLRQ�

�ï�ï� '0 $UHD 6HWWLQJV
:RUGV ���� WR ���� RI WKH '0 DUHD RI WKH 3& DUH XVHG DV GDWD VWRUDJH
DUHDV IRU WKH 3RVLWLRQ &RQWURO 8QLW� VWRULQJ GDWD VXFK DV LQLWLDO SRVLWLRQLQJ DF�
WLRQ QXPEHUV� LQLWLDO VSHHG QXPEHUV� VSHHG GDWD� DFFHOHUDWLRQ�GHFHOHUDWLRQ
GDWD� SRVLWLRQ GDWD� FRPSOHWLRQ FRGHV� GZHOO WLPHV� DQG RXWSXW FRGHV� %HIRUH
SRVLWLRQLQJ DFWLRQV FDQ EH H[HFXWHG� \RX PXVW PDNH DOO RI WKH QHFHVVDU\
GDWD VHWWLQJV LQ WKH '0 DUHD� �)RU DQ H[SODQDWLRQ RI GDWD FRQILJXUDWLRQ� UHIHU
WR 6HFWLRQ �ï���

'0 ZRUG P� ELWV �� WR ��

6HW WR D YDOXH EHWZHHQ �� DQG ��� 7KLV QXPEHU LV XVHG IRU WKH IROORZLQJ�

� ,QLWLDO 67$57 DIWHU WXUQLQJ RQ WKH 8QLW �LI ELW �� RI ZRUG Q LV ��

� 67$57 DIWHU EDQN HQGV
� 67$57 DIWHU FRPSOHWLRQ RI SRVLWLRQLQJ DFWLRQ ���

,I ELW �� RI ,5 ZRUG Q LV VHW WR �� WKH LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU GHVLJ�
QDWHG LQ WKH ,5 DUHD LV XVHG IRU WKH LQLWLDO 67$57 DIWHU WXUQLQJ RQ WKH 8QLW�
DOORZLQJ IRU D GLIIHUHQW VWDUWLQJ SRLQW IRU SRVLWLRQLQJ V\VWHP LQLWLDOL]DWLRQ�

,QLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU

,QLWLDO VSHHG QXPEHU

[��� [��� �P  ���� � ��� [ XQLW QXPEHU�P

�� �� �� ��

'0 ZRUG P� ELWV �� WR ��

6HW WR D YDOXH EHWZHHQ � DQG ) �KH[�� $Q LQLWLDO VSHHG QXPEHU RI � LQGLFDWHV
D VSHHG RI �� $OO WKH RWKHU VSHHG QXPEHUV VHW KHUH UHIHU WR WKH VSHHGV VHW LQ
'0 ZRUGV P��� WKURXJK P����

,QLWLDO 3RVLWLRQLQJ $FWLRQ
1XPEHU

,QLWLDO 6SHHG 1XPEHU

67$57 6HFWLRQ �ï�
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$FFHOHUDWLRQ $FFHOHUDWLRQ
7LPH

7DUJHW VSHHG 7DUJHW VSHHG

,QLWLDO VSHHG �� ,QLWLDO VSHHG QXPEHU
RWKHU WKDQ �

'0 ZRUGV P��� WKURXJK P���

6HW HDFK ZRUG WR D YDOXH EHWZHHQ ���� DQG ���� SSV �� GLJLWV�

<RX FDQ VHW XS WR ILIWHHQ VSHHGV LQ WKHVH '0 ZRUGV� QXPEHUHG IURP RQH WR
ILIWHHQ� 7R HDFK RI WKHVH YDOXHV� \RX DVVLJQ D VSHHG XQLW �LQ ZRUG P�����
ZKLFK PXOWLSOLHV WKH FRUUHVSRQGLQJ VSHHG E\ �� ��� RU ���� <RX FDQ WKHQ UHIHU
WR WKHVH VHWWLQJV E\ QXPEHU WR VHW VSHHGV IRU 67$57 DQG VHYHUDO RWKHU FRP�
PDQGV�

�� ��

P���

WR

P���

P���

%LW QXPEHU

[���

[���

�� ��

[���

[���

[���

[���

[���

[���

6SHHG 1R� �

WR

6SHHG 1R� ��

6HW VSHHGV LQ %&'
IURP ���� WR �����

�

'0 ZRUG P���

<RX DVVLJQ HDFK RI WKH ELWV LQ WKLV ZRUG WR RQH RI WKH VSHHGV \RX SUHYLRXVO\
VHW LQ ZRUGV P��� WKURXJK P���� 6SHHG XQLW PXOWLSOLFDWLRQ LV DIIHFWHG E\ ELW
�� RI '0 ZRUG P�� DV IROORZV�

P � �� ELW 0��� ELW �� &RQGLWLRQ

� � 6SHHG PXOWLSOLHG E\ �

� 6SHHG PXOWLSOLHG E\ ��

� � 6SHHG PXOWLSOLHG E\ �

� 6SHHG PXOWLSOLHG E\ ���

%LW DVVLJQPHQWV DUH DV IROORZV�

%LW �� LV QRW XVHG� %LW �� LV DVVLJQHG WR VSHHG ��� ELW �� WR VSHHG ��� ELW �� WR VSHHG ���

DQG VR RQ� XS WR ELW ���

'0 ZRUG P���� ELWV �� WR ��� � GLJLWV

6HW IURP � WR ����� �%&'�� $FFHOHUDWLRQ LV LQ SSV SHU PV�

'0 ZRUG P���� ELWV �� WR ��� � GLJLWV

6HW IURP � WR ����� �%&'�� 'HFHOHUDWLRQ LV LQ SSV SHU PV�

�ï� 3RVLWLRQLQJ $FWLRQV
'0 ZRUGV P��� WKURXJK P���

6SHHGV

6SHHG 8QLWV

$FFHOHUDWLRQ

'HFHOHUDWLRQ

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ LV WKH SRVLWLRQLQJ DFWLRQ� ,Q
&���+�1&��� 3RVLWLRQ &RQWURO 8QLWV� HDFK SRVLWLRQLQJ DFWLRQ LV GHILQHG E\
LWV FRPSOHWLRQ FRGH� GZHOO WLPH� RXWSXW FRGH� VSHHG QXPEHU� DQG WDUJHW SRVL�
WLRQ� DOO RI ZKLFK DUH H[SODLQHG EHORZ�

3RVLWLRQLQJ DFWLRQV DUH JHQHUDOO\ UHIHUUHG WR E\ QXPEHU DQG FRPSOHWLRQ FRGH�
)RU H[DPSOH�´��� FRQWLQXRXVµ LQGLFDWHV SRVLWLRQLQJ DFWLRQ �� ZLWK D FRPSOH�
WLRQ FRGH RI � �FRQWLQXRXV�� 7KH VHWWLQJV IRU SRVLWLRQLQJ DFWLRQ ��� '0 ZRUGV
P��� WKURXJK P���� DUH H[SODLQHG EHORZ� 7KH VDPH SURFHGXUH LV IROORZHG
IRU DQ\ RWKHU SRVLWLRQLQJ DFWLRQ� 6HH $SSHQGL[ & IRU GHWDLOHG ZRUG DQG ELW
DOORFDWLRQV�

'0 ZRUG P���� ELWV �� WR ��

(DFK SRVLWLRQLQJ DFWLRQ PXVW EH DVVLJQHG D FRPSOHWLRQ FRGH� $ FRPSOHWLRQ
FRGH LV D VHWWLQJ WKDW VSHFLILHV ZKDW LV WR KDSSHQ ZKHQ WKH SRVLWLRQLQJ DFWLRQ
KDV EHHQ FRPSOHWHG� <RX FDQ VHOHFW DQ\ RI VL[ FRPSOHWLRQ FRGHV� DOO GH�
VFULEHG LQ GHWDLO EHORZ� E\ VHWWLQJ WKHVH ELWV DQ\ZKHUH IURP � WR �� )RU IXUWKHU
H[SODQDWLRQ� VHH DOVR 6HFWLRQ �ï�ï��

P���

�� WR ��

&RPSOHWLRQ FRGH� � WR �

,I \RX GHVLJQDWH D SRVLWLRQLQJ DFWLRQ DV ´VLQJOH�µ WKHQ LW ZLOO EH H[HFXWHG LQ
DFFRUGDQFH ZLWK WKH GDWD VHW IRU LW DQG ZLOO QRW GLUHFWO\ DIIHFW WKH VXEVHTXHQW
SRVLWLRQLQJ DFWLRQ �H[FHSW� RI FRXUVH� IRU LWV LQLWLDO SRVLWLRQ�� 7KH WDUJHW SRVL�
WLRQ LV UHDFKHG DQG IHHGLQJ VWRSV� $IWHU FRPSOHWLRQ RI WKLV DFWLRQ� 67$57 LV
QHFHVVDU\ LQ RUGHU WR WR H[HFXWH WKH QH[W SRVLWLRQLQJ DFWLRQ�V��

,QLWLDO VSHHG

$FFHOHUDWLRQ

7DUJHW VSHHG

'HFHOHUDWLRQ

6WRS IURP LQLWLDO VSHHG

7DUJHW SRVLWLRQ

7LPH

67$57

,I \RX GHVLJQDWH D SRVLWLRQLQJ DFWLRQ DV ´SDXVH�µ LW ZLOO H[HFXWH LQ DFFRUGDQFH
ZLWK WKH GDWD VHW IRU LW� SDXVH� DQG WKHQ DXWRPDWLFDOO\ VWDUW WKH QH[W SRVLWLRQ�
LQJ DFWLRQ� $IWHU WKH WDUJHW SRVLWLRQ LV UHDFKHG� SRVLWLRQLQJ ZLOO SDXVH IRU WKH
GZHOO WLPH �VHH IROORZLQJ 'ZHOO 7LPH GLDJUDP�� 7KH QH[W SRVLWLRQLQJ DFWLRQ LV
DXWRPDWLFDOO\ VWDUWHG IROORZLQJ WKH GZHOO WLPH�

7DUJHW VSHHG

'ZHOO WLPH

6WDUW RI QH[W SRVLWLRQLQJ DFWLRQ

7LPH

67$57 3DXVH

&RPSOHWLRQ &RGH

�� 6LQJOH

�� 3DXVH

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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,I \RX GHVLJQDWH D SRVLWLRQLQJ DFWLRQ DV ´FRQWLQXRXV�µ WKHQ DV VRRQ DV WKH
WDUJHW SRVLWLRQ IRU WKDW SRVLWLRQLQJ DFWLRQ LV UHDFKHG� WKH QH[W SRVLWLRQLQJ DF�
WLRQ LV VWDUWHG� 7KH ILUVW WDUJHW SRVLWLRQ LV UHDFKHG DW WKH WDUJHW VSHHG VHW IRU
WKH QH[W SRVLWLRQLQJ DFWLRQ� VR WKDW WKH QH[W SRVLWLRQLQJ DFWLRQ FDQ EH H[�
HFXWHG LPPHGLDWHO\�

7LPH

7DUJHW SRVLWLRQ IRU ILUVW
SRVLWLRQLQJ DFWLRQ

7DUJHW VSHHG IRU ILUVW
SRVLWLRQLQJ DFWLRQ

67$57

7DUJHW VSHHG IRU QH[W SR�
VLWLRQLQJ DFWLRQ

7KH WHUP ´EDQNµ UHIHUV WR D FRPELQDWLRQ RI VHYHUDO SRVLWLRQLQJ DFWLRQV RU VH�
TXHQFHV� ,I \RX GHVLJQDWH WKH SRVLWLRQLQJ DFWLRQ DV ´EDQN HQG�µ LW ZLOO VHUYH
DV WKH ILQDO SRVLWLRQLQJ DFWLRQ LQ WKDW EDQN� 7KH WDUJHW SRVLWLRQ LV UHDFKHG DQG
IHHGLQJ VWRSV� 7KH QH[W SRVLWLRQLQJ DFWLRQ WR EH H[HFXWHG ZLOO EH WKH LQLWLDO
SRVLWLRQLQJ DFWLRQ QXPEHU LQ ELWV �� WR �� RI '0 ZRUG P� 67$57 LV UHTXLUHG
LQ RUGHU WR UHVXPH H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV�

7DUJHW VSHHG

6WRS

7LPH

67$57

,I \RX GHVLJQDWH D SRVLWLRQLQJ DFWLRQ DV ´H[WHQGHG�µ WKH 3RVLWLRQ &RQWURO 8QLW
ZLOO FRQWLQXDOO\ RXWSXW SXOVHV� DW WKH VSHHG VHW IRU WKH SRVLWLRQLQJ DFWLRQ� XQWLO
WKH DFWLRQ LV WHUPLQDWHG E\ 6723� 7KH 8QLW ZLOO QRW FDOFXODWH WKH SUHVHQW SRVL�
WLRQ� DQG WKH 1R�RULJLQ IODJ �ELW �� RI ,5 Q��� ZLOO JR 21 GXULQJ RSHUDWLRQ� 7KH
GLUHFWLRQ RI SXOVH RXWSXW LV GHWHUPLQHG E\ WKH GLUHFWLRQ GLJLW VHW LQ WKH SRVL�
WLRQLQJ GDWD� �6HH $SSHQGL[ &�� 67$57 LV UHTXLUHG LQ RUGHU WR UHVXPH H[HFX�
WLRQ RI SRVLWLRQLQJ DFWLRQV�

6WRS

7LPH

6723 H[HFXWHG

67$57

7DUJHW VSHHG

,I \RX GHVLJQDWH D SRVLWLRQLQJ DFWLRQ DV ´H[WHQGHG ZLWK SRVLWLRQLQJ�µ WKH 3RVL�
WLRQ &RQWURO 8QLW FRQWLQXDOO\ RXWSXWV SXOVHV DW WKH VSHHG VHW IRU WKH SRVLWLRQ�
LQJ DFWLRQ� 7KLV LV VLPLODU WR ´H[WHQGHG�µ GHVFULEHG DERYH� :KHQ 6723 LV H[�
HFXWHG� KRZHYHU� WKH SUHVHQW SRVLWLRQ WKDW ZDV GHILQHG ZKHQ WKH SRVLWLRQLQJ

�� &RQWLQXRXV

�� %DQN HQG

�� ([WHQGHG

�� ([WHQGHG :LWK
3RVLWLRQLQJ

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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DFWLRQ ZDV VWDUWHG LV UHVHW DQG SRVLWLRQLQJ LV H[HFXWHG DFFRUGLQJ WR WKH GDWD
VHW IRU WKH SRVLWLRQLQJ DFWLRQ� 7KH 8QLW ZLOO QRW FDOFXODWH WKH SUHVHQW SRVLWLRQ�
DQG WKH 1R�RULJLQ IODJ �ELW �� RI ,5 Q��� ZLOO JR 21 GXULQJ RSHUDWLRQ� 7KH GL�
UHFWLRQ RI SXOVH RXWSXW LV GHWHUPLQHG E\ WKH GLUHFWLRQ ELW VHW IRU WKH SRVLWLRQ�
LQJ DFWLRQ� 67$57 LV UHTXLUHG LQ RUGHU WR UHVXPH H[HFXWLRQ RI SRVLWLRQLQJ DF�
WLRQV�

�&� 6WRS

7LPH

�$� 6723 H[HFXWHG

67$57

7DUJHW VSHHG

&+$1*( 63((' YDO�
LG

&+$1*( 63((' FDQQRW EH H[HFXWHG�
7KH H[WHQGHG DFWLRQ FDQ EH WHUPLQDWHG
E\ H[HFXWLQJ 6723 DJDLQ�

�%� 3UHVHQW SRVLWLRQ UHVHW��
1R�RULJLQ IODJ 2))�

1RWH 6723 FDQ EH H[HFXWHG E\ HLWKHU DQ H[WHUQDO LQSXW VLJQDO RU E\ ,5 ZRUG Q� ELW
��� )RU GHWDLOV� UHIHU WR 6HFWLRQ �ï��ï��

'HOD\ 7LPH

)URP SRVLWLRQ $ WR SRVLWLRQ % LQ WKH DERYH GLDJUDP� WKHUH LV D GHOD\ WLPH RI
DSSUR[LPDWHO\ � PV IRU LQWHUQDO SURFHVVLQJ �VFDQ WLPH�� )URP SRVLWLRQ % WR
SRVLWLRQ &� WKHUH PD\ EH D PD[LPXP DGGLWLRQDO GHOD\ WLPH RI � PV� 7KH GHOD\
WLPH EHWZHHQ SRLQWV $ DQG % GRHV QRW DIIHFW WKH SUHVHQW SRVLWLRQ VHW LQ ZRUGV
Q�� DQG Q��� 'XULQJ WKH GHOD\ WLPH EHWZHHQ % DQG &� WKH SUHVHQW SRVLWLRQ LQ
WKRVH ZRUGV LV UHVHW WR � DQG WKHQ XSGDWHG� 7KH GHOD\ WLPH LV DOVR RXWSXW LQ
WKRVH ZRUGV�

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � �

ZRUG ��� � � � �

ZRUG ��� � � � �

([DPSOH� 3RVLWLRQLQJ $FWLRQ �� IRU 8QLW ��

7DUJHW SRVLWLRQ� �����

&RPSOHWLRQ FRGH� �

'LUHFWLRQ� &:

6SHHG ��� ��. SSV

$IWHU 6723� WKH SUHVHQW SRVLWLRQ LV DV IROORZV�

,Q WKLV H[DPSOH� WKH SUHVHQW SRVLWLRQ DIWHU RSHUDWLRQ KDV VWRSSHG LV ������
6LQFH WKH WDUJHW SRVLWLRQ ZDV ������ WKH DFWXDO SRVLWLRQ KDV H[FHHGHG WKH
WDUJHW SRVLWLRQ E\ � SXOVHV� 6LQFH WKH VSHHG ZDV VHW WR ��. SSV� ��������  
����� V  ��� PV� 7KXV WKH GHOD\ WLPH LV ��� PV�

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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,I WKH WDUJHW SRVLWLRQ LV QHDU WKH SRVLWLRQ DW ZKLFK 6723 LV H[HFXWHG� SXOVH
RXWSXW ZLOO FHDVH EHIRUH GHFHOHUDWLRQ LV FRPSOHWHG� +RZHYHU� QR HUURU FRGH
ZLOO EH RXWSXW�

'0 ZRUG P���� ELWV �� WR ��

6HW WR D YDOXH EHWZHHQ � DQG ) �KH[�� �8QLW� ��� V�

<RX FDQ VHW D GZHOO WLPH IRU KRZHYHU ORQJ \RX ZDQW SRVLWLRQLQJ WR SDXVH� 7KH
QH[W SRVLWLRQLQJ DFWLRQ FDQ EH H[HFXWHG ZKHQ WKH %XV\ IODJ WXUQV 2)) DIWHU
WKH GZHOO WLPH KDV H[SLUHG� ,Q RWKHU ZRUGV� WKH 3RVLWLRQLQJ &RPSOHWHG IODJ
UHPDLQV 2)) DQG WKH %XV\ IODJ UHPDLQV 21 XQWLO WKH GZHOO WLPH KDV H[SLUHG�
�6HH 6HFWLRQ �ï�ï���

'0 ZRUG P���� ELWV �� WR ��

6HW WR DQ LQWHJHU EHWZHHQ � WR ) �KH[��

2XWSXW FRGHV DUH XVHU�GHILQHG FRGHV RXWSXW WR ,5 ZRUG Q��� ELWV �� WR ��� RI
WKH 287 UHIUHVK DUHD IROORZLQJ FRPSOHWLRQ RI D SRVLWLRQLQJ DFWLRQ�

P���

�� WR�� �� WR ��

3RVLWLRQLQJ DFWLRQ
QXPEHU

Q�� [��� [���

�� WR �� �� WR ��

2XWSXW FRGH� � WR ) �KH[DGHFLPDO�

�2XWSXW WR ZRUG Q��� ELWV �� WR ����

7DUJHW VSHHG QXPEHU� �
WR ) �KH[DGHFLPDO�

'0 ZRUG P���� ELWV �� WR ��

6HW WR D YDOXH EHWZHHQ � DQG ) �KH[��

7KH VSHHG QXPEHU ZKLFK \RX VHW KHUH UHIHUV WR WKH VSHHGV ZKLFK \RX SUH�
YLRXVO\ VHW LQ '0 ZRUGV P��� WKURXJK P��� �VHH 6SHHGV DERYH��

'0 ZRUGV P��� WKURXJK P���

7KH WDUJHW SRVLWLRQ LV VHW ZLWK WKH ULJKWPRVW VHYHQ GLJLWV� L�H�� DOO IRXU GLJLWV RI
ZRUG �� DQG WKH ULJKWPRVW WKUHH GLJLWV RI ZRUG ��� 7KH UHPDLQLQJ GLJLW RI
ZRUG �� LV XVHG DV D GLUHFWLRQ GLJLW� �6HH $SSHQGL[ &��

'ZHOO 7LPH

2XWSXW &RGH

7DUJHW 6SHHG 1XPEHU

7DUJHW 3RVLWLRQ

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

P���

�� ��

P��� [��� [��� [���

[���

[���

6LJQ [��� [��� [���

P��� P���

'LUHFWLRQ [��� [��� [��� [��� [��� [���

&: DEVROXWH YDOXH

&&: DEVROXWH YDOXH

&: LQFUHPHQW

&&: LQFUHPHQW

�

�

�

�

0D[LPXP YDOXHV DUH DV IROORZV�

&:� ��������� SXOVHV

&&:� ��������� SXOVHV

$EVROXWH YDOXHV DUH PHDVXUHG IURP WKH RULJLQ� ,QFUHPHQW YDOXHV DUH PHD�
VXUHG IURP WKH SUHVHQW SRVLWLRQ� 3RVLWLRQV UHVXOWLQJ IURP LQFUHPHQWV �L�H��
SUHVHQW YDOXH SOXV WKH LQFUHPHQW� PXVW EH EHWZHHQ ï��������� DQG
�����������

�������

&&:

�2ULJLQ�

�

&&: GLUHFWLRQ
LQFUHPHQW YDOXH

3UHVHQW
SRVLWLRQ

&: GLUHFWLRQ
LQFUHPHQW YDO�
XH

�������

$EVROXWH
YDOXH

&:

1RWH 7KH 7($&+ FRPPDQG FDQ EH XVHG WR ZULWH WDUJHW SRVLWLRQV LQWR WKH '0
DUHD� 6HH 6HFWLRQ �ï� IRU GHWDLOV�

�ï�ï� ,5 $UHD 6HWWLQJV
,Q &���+ 3&V� ,5 ZRUGV ��� WR ��� DUH XVHG IRU 6SHFLDO ,�2 8QLWV� :KHQ D
3RVLWLRQ &RQWURO 8QLW LV XVHG� WKH\ DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� )RU D
GHWDLOHG H[SODQDWLRQ� VHH 6HFWLRQ �ï�� )RU D GHWDLOHG WDEOH RI ZRUGV DQG ELWV
LQ WKH ,5 DUHD� VHH $SSHQGL[ '�

Q

�� �� �� ��

67$57

9DOLG LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU

9DOLG VSHHG FRHIILFLHQW

6723

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

,5 ZRUG Q� ELW ��

:KHQ WKH SURJUDP WXUQV WKLV ELW 21 �L�H�� VHWV LW WR ��� ELWV �� DQG �� DUH UH�
IHUUHG WR DQG SRVLWLRQLQJ EHJLQV�

,5 ZRUG Q� ELW ��

7KLV LV XVHG ZKHQ WKH LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU LV GHVLJQDWHG LQ WKH
,�2 UHIUHVK DUHDV� $IWHU WKH LQLWLDO SRVLWLRQLQJ DFWLRQ LV VHW ZLWK ELWV �� WR �� RI
,5 ZRUG Q��� WKH 67$57 FRPPDQG LV H[HFXWHG DFFRUGLQJ WR ELW� 7KHVH YDO�
XHV DUH YDOLG ZKHQ VHW ZLWKLQ WKH VDPH VFDQ�

�� ,QLWLDO SRVLWLRQ QXPEHU VHW LQ ELWV �� WR �� RI ,5 ZRUG Q�� LV YDOLG�
�� ,QLWLDO SRVLWLRQ QXPEHU VHW LQ ELWV �� WR �� RI '0 ZRUG P LV YDOLG�

,5 ZRUG Q� ELW ��

7KLV LV XVHG ZKHQ WKH WDUJHW VSHHG RI WKH SRVLWLRQLQJ DFWLRQ LV PXOWLSOLHG E\ D
FRHIILFLHQW � $IWHU WKH VSHHG FRHIILFLHQW LV VHW ZLWK ELWV �� WR �� RI ,5 ZRUG
Q��� WKH 67$57 FRPPDQG LV H[HFXWHG DFFRUGLQJ WR ELW� 7KHVH YDOXHV DUH
YDOLG ZKHQ VHW ZLWKLQ WKH VDPH VFDQ� 7KLV ELW FDQ IXQFWLRQ VLPXOWDQHRXVO\
ZLWK ELW �� �GHVFULEHG DERYH��

�� &RHIILFLHQW LQ ELWV �� WR �� RI ,5 ZRUG Q�� LV YDOLG�
�� &RHIILFLHQW LV ����

,5 ZRUG Q� ELW ��

7KH SURJUDP WXUQV WKLV ELW 21 WR H[HFXWH 6723� 3XOVH RXWSXW FDQQRW EH UH�
VXPHG DV ORQJ DV WKLV ELW UHPDLQV 21� 6HH 6HFWLRQ �ï��ï� IRU D PRUH GH�
WDLOHG H[SODQDWLRQ DQG VHYHUDO 6723 H[HFXWLRQ H[DPSOHV�

,5 ZRUG Q��� ELWV �� WR ��

6HW WR DQ LQWHJHU EHWZHHQ �� DQG ���

67$57 ZLOO EH H[HFXWHG IURP WKH SRVLWLRQLQJ DFWLRQ VSHFLILHG KHUH LI ELW �� RI
,5 ZRUG Q LV � ZKHQ WKH 67$57 FRPPDQG ELW �ELW �� RI ,5 ZRUG Q� LV VHW�

,5 ZRUG Q��� ELWV �� WR ��

6HW D YDOXH EHWZHHQ �� DQG �� �LQ XQLWV RI ����� ,Q RWKHU ZRUGV� D VHWWLQJ RI
��� IRU H[DPSOH� ZLOO UHSUHVHQW DQ DFWXDO YDOXH RI ����

7KLV FRHIILFLHQW LV YDOLG LI ELW �� RI ,5 ZRUG Q LV � ZKHQ WKH 67$57 FRPPDQG
ELW �ELW �� RI ZRUG Q� LV WXUQHG 21 �L�H�� VHW WR ��� ,W LV YDOLG RQO\ IRU 67$57
DQG FDQQRW EH FKDQJHG GXULQJ SRVLWLRQLQJ� SDVVHV�� RU GZHOO WLPH�

7KH VSHHG FRHIILFLHQW UHSUHVHQWV WKH FRHIILFLHQW ZLWK UHJDUG WR WKH WDUJHW
VSHHG� ,I WKH YDOXH LV VHW DW ��� WKH VSHHG ZLOO EH FRQVLGHUHG WR EH ��� DQG D
FRHIILFLHQW RI ��� ZLOO EH XVHG� ,I WKH YDOXH LV VHW DQ\ZKHUH IURP �� WR ��� WKH
VHW YDOXH ZLOO EH PXOWLSOLHG E\ ��� WR GHWHUPLQH WKH FRHIILFLHQW� 7KH VSHHG FR�
HIILFLHQW FDQ WKXV EH VHW LQ LQFUHPHQWV DQ\ZKHUH IURP ��� WR ����

,I WKH VSHHG UHVXOWLQJ IURP WKH FRHIILFLHQW H[FHHGV ��� NSSV RU IDOOV EHORZ �
NSSV� WKH VSHHG ZLOO EH VHW DW ��� NSSV RU � NSSV� UHVSHFWLYHO\� 6SHHG FRHIIL�
FLHQWV ZLOO KDYH QR HIIHFW RQ DFFHOHUDWLRQV DQG GHFHOHUDWLRQV�

67$57

9DOLG ,QLWLDO 3RVLWLRQLQJ
$FWLRQ 1XPEHU

9DOLG 6SHHG &RHIILFLHQW

'HFHOHUDWLRQ�6WRS
&RPPDQG �6723�

,QLWLDO 3RVLWLRQLQJ $FWLRQ
1XPEHU

6SHHG &RHIILFLHQW

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

6SHHG

&RHIILFLHQW� RI ���

&RHIILFLHQW� RI ���

$FFHOHUDWLRQ

7LPH

7DUJHW VSHHG �FRHIILFLHQW
QRW XVHG RU VHW DW ����

,5 ZRUG Q��� ELW ��

%LW �� LV RQO\ YDOLG GXULQJ 6723� 7KH GHYLDWLRQ FRXQWHU UHVHW RXWSXW �$�� %��
LV 21 LI WKLV ELW LV VHW WR �� DQG 2)) LI LW LV VHW WR ��

,5 ZRUG Q��� ELW ��

%LW �� LV RQO\ YDOLG GXULQJ 6723 RU PDQXDO RSHUDWLRQV �-2* RU ,1&+�� 7KH
RULJLQ DGMXVWPHQW VLJQDO LV WXUQHG 21 LI WKLV ELW LV VHW WR �� DQG UHPDLQV 2)) LI
LW LV VHW WR ��

�ï�ï� ([HFXWLRQ ([DPSOHV

7KH H[DPSOH GLDJUDP RQ WKH IROORZLQJ SDJH LOOXVWUDWHV WKH XVH RI FRPSOHWLRQ
FRGHV� 7KH LQLWLDO SRVLWLRQ DQG WKH WDUJHW SRVLWLRQ DW EDQN HQG DUH WKH VDPH�
DQG WKH YDOLG LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU LV �� 3RVLWLRQLQJ DFWLRQV LQ
WKHVH DQG DOO IROORZLQJ GLDJUDPV DUH LQGLFDWHG VLPSO\ E\ WKHLU QXPEHUV�

&&:

,QLWLDO SRVLWLRQ

&:
SRVLWLRQLQJ
D[LV

67$57 67$57

67$57

67$57
�� �� �� �� ��

��
��

3DXVH

7KH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW WR �� PDNLQJ LW D VLQJOH
DFWLRQ� 3RVLWLRQLQJ VWRSV DIWHU FRPSOHWLRQ RI WKLV DFWLRQ� DQG 67$57 LV QHFHV�
VDU\ IRU RSHUDWLRQ WR EHJLQ DJDLQ�

7KH FRPSOHWLRQ FRGHV IRU SRVLWLRQLQJ DFWLRQV �� DQG �� DUH VHW DW �� PDNLQJ
WKHP FRQWLQXRXV DFWLRQV� 3RVLWLRQLQJ DFWLRQV ��� ��� DQG �� DUH WKXV H[�
HFXWHG FRQVHFXWLYHO\� ZLWK HDFK DFWLRQ UHDFKLQJ LWV WDUJHW SRVLWLRQ DW WKH WDU�
JHW VSHHG VHW IRU WKH VXEVHTXHQW DFWLRQ� 7KH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ
DFWLRQ �� LV VHW DW �� PDNLQJ LW D VLQJOH DFWLRQ DQG FDXVLQJ SRVLWLRQLQJ WR VWRS
DIWHU FRPSOHWLRQ RI WKLV VHTXHQFH RI DFWLRQV�

7KH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW DW �� PDNLQJ LW D SDXVH
DFWLRQ� 8SRQ FRPSOHWLRQ RI WKLV DFWLRQ� WKHUH ZLOO EH D SDXVH �VHW DV GZHOO

'HYLDWLRQ &RXQWHU 5HVHW

2ULJLQ $GMXVWPHQW

([DPSOH �� 8VLQJ
&RPSOHWLRQ &RGHV

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

WLPH�� IROORZLQJ WKH SDXVH� WKH QH[W SRVLWLRQLQJ DFWLRQ ZLOO VWDUW DXWRPDWLFDOO\�
3RVLWLRQLQJ DFWLRQV �� DQG �� DUH WKXV H[HFXWHG FRQVHFXWLYHO\� ZLWK D SUHVHW
SDXVH LQ EHWZHHQ� 6LQFH WKH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW
DW � �VLQJOH�� SRVLWLRQLQJ ZLOO VWRS DIWHU FRPSOHWLRQ RI WKLV VHTXHQFH�

7KH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW DW �� PDNLQJ LW D EDQN
HQG� &RPSOHWLRQ RI WKLV DFWLRQ ZLOO WKHUHE\ VLJQDO FRPSOHWLRQ RI WKH HQWLUH
EDQN RI DFWLRQV� 8SRQ FRPSOHWLRQ RI WKLV DFWLRQ� WKH 8QLW ZLOO EH SUHSDUHG WR
H[HFXWH SRVLWLRQLQJ DFWLRQ �� EXW ZLOO ZDLW IRU 67$57 EHIRUH EHJLQQLQJ�

5HIHU WR WKH PRUH GHWDLOHG H[DPSOH GLDJUDPV RQ WKH IROORZLQJ SDJH�

6WRS

&RPSOHWLRQ FRGH

P���

P���

P���

P���

P���

P���

P���

3RVLWLRQLQJ
DFWLRQ ��

�

�

�

�

�

�

�

3DXVH

6LQJOH

%DQN HQG

3XOVH RXWSXW
&:

&&:

3XOVH RXWSXW
&:

&&:

3XOVH RXWSXW
&:

&&:

$XWRPDWLF VWDUW

7LPH

7LPH

7LPH

6LQJOH

&RQWLQXRXV

&RQWLQXRXV

6WRS

6WRS

3XOVH RXWSXW
&:

&&:

7LPH

6LQJOH

3RVLWLRQLQJ
DFWLRQ ��

3RVLWLRQLQJ
DFWLRQ ��

3RVLWLRQLQJ
DFWLRQ ��

3RVLWLRQLQJ
DFWLRQ ��

3RVLWLRQLQJ
DFWLRQ ��

3RVLWLRQLQJ
DFWLRQ ��

��

��

��
��

��

��

�
�

67$57

67$57

3DXVH
67$57

67$57

6WRS� ZDLW IRU �� 67$57

7KH IROORZLQJ H[DPSOH GLDJUDP LOOXVWUDWHV WKH XVH RI GZHOO WLPHV� 7KH FRP�
SOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW DW � �SDXVH�� ZLWK WKH GZHOO WLPH
VHW DW ��� V� 7KH FRPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ �� LV VHW DW � �VLQJOH��
ZLWK WKH GZHOO WLPH VHW DW ��� V�

([DPSOH �� 8VLQJ 'ZHOO
7LPHV

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

3XOVH RXWSXW

�

�

�

�

�

�

��� V ��� V

7LPH

�� ��

67$57
�,5 Q� ELW ���

3RVLWLRQLQJ
&RPSOHWHG IODJ
�,5 Q��� ELW ���

%XV\ IODJ
�,5 Q��� ELW ���

3RVLWLRQLQJ VHTXHQFHV FRPELQLQJ VHYHUDO SDXVH DQG�RU FRQWLQXRXV SRVLWLRQ�
LQJ DFWLRQV QRUPDOO\ DUH HQGHG E\ D VLQJOH RU EDQN HQG SRVLWLRQLQJ DFWLRQ�
:KHQ WKH ODVW SRVLWLRQLQJ DFWLRQ LV FRPSOHWHG� LQFOXGLQJ DQ\ GZHOO WLPH GHVLJ�
QDWHG IRU LW� WKH 3RVLWLRQLQJ &RPSOHWHG IODJ WXUQV 21 DQG %XV\ IODJ WXUQV
2))� 67$57 LV WKHQ UHTXLUHG WR EHJLQ IXUWKHU H[HFXWLRQ RI SRVLWLRQLQJ DF�
WLRQV� 67$57 LV DOVR UHTXLUHG WR UHVWDUW RSHUDWLRQ DIWHU WKH 6723 FRPPDQG
KDV EHHQ H[HFXWHG� �6HH 6HFWLRQ �ï����

([DPSOH �� 8VLQJ 67$57
ZLWK 6LQJOH RU %DQN (QG
3RVLWLRQLQJ $FWLRQV

3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

67$57 FRPPDQG
,5 Q� ELW ��

3XOVH RXWSXW
7LPH

�

�

�

�

�

�
:KHQ SRVLWLRQLQJ HQGV� WKH SRVLWLRQLQJ
DFWLRQ QXPEHU LV FKDQJHG DV IROORZV�

��� �

2XWSXW
FRGH RI
DFWLRQ �� DFWLRQ �� DFWLRQ ��

FRGH RI FRGH RI
2XWSXW 2XWSXW

��� VLQJOH

��� FRQWLQXRXV

��� VLQJOH

3RVLWLRQLQJ &RPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

3RVLWLRQLQJ DFWLRQ QXPEHU
,5 Q��� ELWV �� WR ��

2XWSXW FRGH

,5 Q��� ELWV �� WR ��

�ï� 25,*,1 6($5&+
%HIRUH SRVLWLRQLQJ DFWLRQV FDQ EH H[HFXWHG� WKH RULJLQ PXVW EH GHILQHG DV D
UHIHUHQFH SRLQW� 7KH PDLQ PHWKRG IRU WKLV LV 25,*,1 6($5&+� 7KH SURJUDP
H[HFXWHV 25,*,1 6($5&+ E\ WXUQLQJ 21 WKH 25,*,1 6($5&+ FRPPDQG
ELW� ELW �� RI ,5 ZRUG Q� :KHQ WKLV ELW LV WXUQHG 21� WKH 3RVLWLRQ &RQWURO 8QLW
HVWDEOLVKHV WKH SRVLWLRQ RI WKH RULJLQ WKURXJK LQSXWV IURP DQ RULJLQ VHQVRU
DQG� LI SURYLGHG� DQ RULJLQ SUR[LPLW\ VHQVRU �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH��
%HIRUH XVLQJ 25,*,1 6($5&+� VHW WKH ',3 VZLWFK DV GHVFULEHG LQ 6HFWLRQ
�ï� WR HVWDEOLVK WKH GLUHFWLRQ IURP ZKLFK WKH VHDUFK ZLOO EH PDGH� WKH SUHV�
HQFH RU DEVHQFH RI D SUR[LPLW\ VHQVRU� DQG WKH W\SH RI LQSXW XVHG�

�ï�ï� '0 $UHD 6HWWLQJV
,Q DGGLWLRQ WR WKH VHWWLQJV GHVFULEHG LQ GHWDLO LQ WKLV VHFWLRQ� WKH GDWD OLVWHG
EHORZ PXVW DOVR EH VHW LQ RUGHU WR H[HFXWH 25,*,1 6($5&+� 7KH\ DUH WKH
VDPH DV WKRVH VHW IRU 67$57� VR WKH\ FDQ EH VHW E\ IROORZLQJ WKH LQVWUXFWLRQV
FRQWDLQHG LQ 6HFWLRQ �ï��

,QLWLDO 6SHHG 1XPEHU %LWV �� WR �� RI '0 ZRUG P

6SHHGV '0 ZRUGV P��� WKURXJK P���

6SHHG 8QLWV '0 ZRUG P���

$FFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'HFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'0 ZRUG P��� ELWV �� WR ��

6HW WR DQ LQWHJHU EHWZHHQ � DQG ) �KH[�� 7KH VSHHG QXPEHU VHW KHUH UHIHUV
WR RQH RI WKH VSHHGV VHW LQ '0 ZRUGV P��� WKURXJK P���� ,W FDQQRW EH VHW

25,*,1 6($5&+
3UR[LPLW\ 6SHHG 1XPEHU
�/RZ 6SHHG�

25,*,1 6($5&+ 6HFWLRQ �ï�



��

KLJKHU WKDQ WKH 25,*,1 6($5&+ KLJK VSHHG QXPEHU� ,I WKHUH LV QR RULJLQ
SUR[LPLW\ VLJQDO� WKH VSHHG GHVLJQDWHG KHUH LV XVHG IRU WKH HQWLUH 25,*,1
6($5&+ RSHUDWLRQ�

'0 ZRUG P��� ELWV �� WR ��

6HW WR DQ LQWHJHU EHWZHHQ � DQG ) �KH[�� 7KH VSHHG QXPEHU VHW KHUH UHIHUV
WR RQH RI WKH VSHHGV VHW LQ '0 ZRUGV P��� WKURXJK P���� 7KH VSHHG GHVLJ�
QDWHG KHUH LV XVHG RQO\ LI DQ RULJLQ SUR[LPLW\ VLJQDO LV SUHVHQW�

'0 ZRUGV P�� DQG P��

6HW '0 ZRUG P�� WR D YDOXH EHWZHHQ ���� DQG ���� SXOVHV�

6HW ELW �� RI '0 ZRUG P�� WR VHW WKH GLUHFWLRQ RI FRPSHQVDWLRQ�

�� &:
�� &&:

7KHUH PD\ EH FDVHV ZKHUH LW LV GLIILFXOW WR HVWDEOLVK WKH PHFKDQLFDO RULJLQ
ZLWK SUHFLVLRQ� ,Q VXFK FDVHV \RX PD\ ZDQW WR FRPSHQVDWH E\ HVWDEOLVKLQJ
WKH RULJLQ D IHZ SXOVHV WR HLWKHU VLGH RI WKH RULJLQ VLJQDO LQSXW� ,I \RX ZDQW WKH
SRVLWLRQ GHWHUPLQHG E\ RULJLQ VLJQDO LQSXW WR EH WUHDWHG DV WKH RULJLQ �SRVLWLRQ
��� VHW ZRUG P�� WR �� 2WKHUZLVH VHW WKH YDOXH DQG GLUHFWLRQ QHFHVVDU\ WR
REWDLQ WKH UHTXLUHG RULJLQ� ,I WKHUH LV DQ RULJLQ FRPSHQVDWLRQ YDOXH VHW LQ ZRUG
P��� WKHQ� DIWHU UHDFKLQJ WKH SRVLWLRQ GHWHUPLQHG E\ RULJLQ VLJQDO LQSXW� FRP�
SHQVDWLRQ ZLOO EH H[HFXWHG DW SUR[LPLW\ VSHHG LQ WKH GLUHFWLRQ VHW DW ELW �� RI
ZRUG P��� 6HH WKH H[DPSOH JLYHQ EHORZ DQG 6HFWLRQ �ï�ï� IRU DSSOLFDWLRQ�

,Q WKH H[DPSOH GLDJUDP EHORZ� ELW �� RI '0 ZRUG P�� LV VHW DW �� VR RULJLQ
FRPSHQVDWLRQ LV FRXQWHUFORFNZLVH�

3UR[LPLW\ VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

&&:

'HFHOHUDWLRQ

6HDUFK GLUHFWLRQ� &&:

$FFHOHUDWLRQ

,QLWLDO VSHHG

SRVLWLRQLQJ D[LV

&RPSHQVDWLRQ

&:

25,*,1 6($5&+ KLJK VSHHG

��� V SDXVH

3UR[LPLW\ VSHHG

3UR[LPLW\ VSHHG

�ï�ï� ,5 $UHD 6HWWLQJV
,Q &���+ 3&V� ,5 ZRUGV ��� WR ��� DUH XVHG IRU 6SHFLDO ,�2 8QLWV� :KHQ D
3RVLWLRQ &RQWURO 8QLW LV XVHG� WKH\ DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� )RU D
GHWDLOHG H[SODQDWLRQ� VHH 6HFWLRQ �ï�� )RU D GHWDLOHG WDEOH RI ZRUGV DQG ELWV
LQ WKH ,5 DUHD� VHH $SSHQGL[ '�

,Q WKH ,5 DUHD� WKH 25,*,1 6($5&+ FRPPDQG LV H[HFXWHG ZLWK ELW �� RI
ZRUG Q� 25,*,1 6($5&+ EHJLQV ZKHQ WKH SURJUDP WXUQV WKLV ELW 21�

25,*,1 6($5&+
+LJK 6SHHG 1XPEHU

2ULJLQ &RPSHQVDWLRQ

25,*,1 6($5&+ 6HFWLRQ �ï�



��

Q

��

�Q  ��� � �� [ XQLW QXPEHU�

25,*,1 6($5&+ FRPPDQG ELW
�25,*,1 6($5&+ LV VWDUWHG ZKHQ WKLV ELW LV WXUQHG RQ�

�ï�ï� ([HFXWLRQ ([DPSOHV
7KH IROORZLQJ H[DPSOHV VKRZ WKH UHODWLRQVKLSV DPRQJ WKH PRGH QXPEHU�
',3 VZLWFK SLQ QR� � �RULJLQ SUR[LPLW\ SUHVHQW�DEVHQW�� ',3 VZLWFK SLQ QR� �
�RULJLQ SUR[LPLW\ UHYHUVH SUHVHQW�DEVHQW� DQG RSHUDWLRQ� ,Q WKH H[DPSOHV� WKH
RULJLQ DQG RULJLQ SUR[LPLW\ VLJQDOV ERWK XVH 1& LQSXWV �L�H�� ',3 VZLWFKHV �
DQG � DUH 21��

0RGH �
&RQQHFW WKH RSHQ FROOHFWRU VLJQDOV RI WKH VHQVRU� HWF�� WR WKH RULJLQ OLQH GULYHU
LQSXW �$��� %��� RI WKH 3RVLWLRQ &RQWURO 8QLW� 2ULJLQ UHVSRQVH WLPH LV ��� PV�
)RU ZLULQJ GLDJUDPV LQ HDFK PRGH� UHIHU WR 6HFWLRQ �ï��

25,*,1 6($5&+ 6HFWLRQ �ï�



��

$V LOOXVWUDWHG EHORZ� XVH WKH RULJLQ SUR[LPLW\ VLJQDO WR HQVXUH VXIILFLHQW GHFHO�
HUDWLRQ WLPH ZKHQ XVLQJ D VOLW GLVF IRU WKH RULJLQ VLJQDO� ,Q WKLV H[DPSOH� ',3
VZLWFK SLQV � DQG � DUH 21� 5HIHU WR 6HFWLRQ �ï��

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

2ULJLQ VLJQDO

�

�

�

�

&&:

&&:

&&:

6HQVRU

6WHSSLQJ PRWRU

6OLW GLVF

'HFHOHUDWLRQ EHJLQV ZKHQ WKH RULJLQ SUR[LPLW\ VLJQDO
WXUQV 21�

2ULJLQ �6WRS�

2ULJLQ �6WRS�
3RVLWLRQLQJ D[LV

&: OLPLW ���� V SDXVH�

&:

&:

&:

25,*,1 6($5&+ �6WDUW� 7KH RULJLQ LV VRXJKW DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO
WXUQV 2))�

25,*,1 6($5&+
�6WDUW�

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV (QDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�



��

,Q WKLV H[DPSOH� ',3 VZLWFK SLQ � LV 21 DQG � LV 2))� �5HIHU WR 6HFWLRQ �ï���
7KH RULJLQ SUR[LPLW\ VLJQDO DQG RULJLQ VLJQDO HDFK RFFXU RQFH�

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

&&:

&&:

&&:

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

&: OLPLW ���� V SDXVH�

3RVLWLRQLQJ D[LV

&:

&:

&:

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV 'LVDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�



��

:KHQ WKH RULJLQ SUR[LPLW\ VLJQDO LV QRW QHHGHG� VHW ',3 VZLWFK SLQ � WR 2))
DQG XVH RQO\ WKH RULJLQ VLJQDO� 3RVLWLRQLQJ ZLOO EH FDUULHG RXW FRPSOHWHO\ DW
SUR[LPLW\ VSHHG �ORZ VSHHG��

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

&&:

&&:

&&:
&: OLPLW ���� V SDXVH�

&:

&:

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

25,*,1 6($5&+
�6WDUW�

2ULJLQ �6WRS�

3RVLWLRQLQJ D[LV

&:

0RGH �
2ULJLQ UHVSRQVH WLPH LV ��� PV� &RQQHFW WR SLQV $� DQG %� WKH =�SKDVH VLJ�
QDO IURP DQ HQFRGHU UHFHLYLQJ RXWSXW IURP WKH VHUYRPRWRU GULYHU� )RU ZLULQJ
GLDJUDPV LQ HDFK PRGH� UHIHU WR 6HFWLRQ �ï��

([DPSOH ��
1R 2ULJLQ 3UR[LPLW\ 6LJQDO

25,*,1 6($5&+ 6HFWLRQ �ï�



��

8VH WKH RULJLQ SUR[LPLW\ VLJQDO WR HQVXUH VXIILFLHQW GHFHOHUDWLRQ WLPH ZKHQ WKH
RULJLQ SUR[LPLW\ UHYHUVH LV QHHGHG� ,Q WKLV H[DPSOH� ',3 VZLWFK SLQV � DQG �
DUH 21� )RU ',3 VZLWFK VHWWLQJV� UHIHU WR 6HFWLRQ �ï��

$SSUR[� �� PV

3XOVH RXWSXW

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

�

�

�

�

&&:

&&:

&&:
&: OLPLW ���� V SDXVH�

SRVLWLRQLQJ D[LV

&:

'HYLDWLRQ
FRXQWHU UHVHW

�
7LPH

&:

25,*,1 6($5&+ �6WDUW�

&:2ULJLQ �6WRS�

25,*,1 6($5&+ �6WDUW�

'HFHOHUDWLRQ EHJLQV ZKHQ WKH RULJLQ SUR[LPLW\ VLJQDO
WXUQV 21�

7KH RULJLQ LV VRXJKW DIWHU WKH RULJLQ SUR[LPLW\ VLJQDO
WXUQV 2))�

25,*,1 6($5&+ �6WDUW�

2ULJLQ �6WRS�

2ULJLQ �6WRS�

6WRS

$IWHU SRVLWLRQLQJ KDV EHHQ VWRSSHG� D GHYLDWLRQ FRXQWHU UHVHW VLJQDO RI DERXW
�� PV LV RXWSXW�

,Q WKLV PRGH� LI GHFHOHUDWLRQ KDV QRW HQGHG ZKHQ WKH RULJLQ SUR[LPLW\ VLJQDO
KDV WXUQHG 2))� SRVLWLRQLQJ LV VWRSSHG E\ WKH RULJLQ VLJQDO LQSXW DIWHU GHFHO�
HUDWLRQ KDV HQGHG� ,I WKH GHFHOHUDWLRQ SHULRG LV VKRUW IRU VRPH UHDVRQ �VXFK
DV VWDUWLQJ LQVLGH WKH RULJLQ SUR[LPLW\ DUHD�� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO GH�

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV (QDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�



��

WHFW D GLIIHUHQW RULJLQ VLJQDO� 7KHUHIRUH� EH VXUH WKDW WKH RULJLQ SUR[LPLW\ VLJQDO
SHULRG LV ORQJ HQRXJK� L�H�� DW OHDVW DV ORQJ DV WKH GHFHOHUDWLRQ SHULRG� 7KH
IROORZLQJ GLDJUDP VKRZV ZKDW FDQ KDSSHQ LI WKLV LV QRW GRQH�

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

&&:

&&:

,GHDO SRVLWLRQ IRU RULJLQ SUR[LPLW\
VLJQDO WR WXUQ 2))

3RVLWLRQLQJ D[LV

&:

3RVLWLRQLQJ D[LV

&:25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

'HFHOHUDWLRQ 7LPH &DOFXODWLRQV

3XOVH RXWSXW

7'

9/

9+

3RVLWLRQLQJ D[LV

&:
&&:

'HFHOHUDWLRQ WLPH�

7'  9+ ï 9/ ����� [ 5
ZKHUH 5 LV GHFHOHUDWLRQ GDWD �SSV�� PV�

1XPEHU RI SXOVHV IRU GHFHOHUDWLRQ SHULRG�

3'  �9+ � 9/ � [ 7' ��
 9+� ï 9/� ����� [ 5

)RU H[DPSOH� ZKHUH 9+  ����� SSV� 9/  ���� SSV� DQG 5  ���� SSV�PV�

3'  ������ ï ����� ����� [ ���
 ����

7KHUHIRUH� DSSUR[LPDWHO\ ����� SXOVHV DUH UHTXLUHG IRU GHFHOHUDWLRQ�

,Q WKLV H[DPSOH� RULJLQ SUR[LPLW\ UHYHUVH LV QRW XVHG� ',3 VZLWFK SLQ � LV 21
DQG SLQ � LV 2))� 3RVLWLRQLQJ LV VWRSSHG ZKHQ WKH ILUVW RULJLQ VLJQDO KDV EHHQ
LQSXW DIWHU GHFHOHUDWLRQ KDV HQGHG�

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV 'LVDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�



��

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

&&:

�7KH RULJLQ LV VRXJKW DIWHU GHFHOHUDWLRQ KDV HQGHG��

3RVLWLRQLQJ D[LV

&:
25,*,1 6($5&+ �6WDUW�

2ULJLQ �6WRS�

1RWH WKDW LI WKH RULJLQ VLJQDO LV EHHQ LQSXW GXULQJ GHFHOHUDWLRQ� WKH VWRS SRVL�
WLRQ GLIIHUV GHSHQGLQJ RQ WKH OHQJWK RI WKH GHFHOHUDWLRQ SHULRG�

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

&&:

&&:

SRVLWLRQLQJ D[LV

&:

&:

,Q WKLV H[DPSOH GLDJUDP� GHFHOHUDWLRQ IURP 25,*,1 6($5&+ KLJK VSHHG WR
SUR[LPLW\ VSHHG �ORZ VSHHG� LV FRPSOHWHG EHWZHHQ WKH WLPH RI WKH RULJLQ
SUR[LPLW\ VLJQDO DQG WKH ILUVW RULJLQ VLJQDO�

25,*,1 6($5&+ 6HFWLRQ �ï�



��

2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

&&:

3' � 1XPEHU RI SXOVHV IRU GHFHOHUDWLRQ SHULRG �S�
9+ � 25,*,1 6($5&+ KLJK VSHHG �SSV� 9/

9/ � 3UR[LPLW\ VSHHG �SSV�
5� 'HFHOHUDWLRQ GDWD �SSV�PV�

9/

9+

3'  >�9+ � 9/ � [ �9+ ï 9/����� [ 5�@��  �9+� ï 9/������ [ 5�

6HW WKH YDOXHV RI 9+ DQG 5� XVLQJ WKLV H[SUHVVLRQ� VR WKDW WKH YDOXH RI 3'
IDOOV ZLWKLQ WKH UDQJH VKRZQ LQ WKH DERYH ILJXUH�

0RGH �
0RGH � PDNHV XVH RI WKH VHUYRPRWRU GULYHU·V GULYHU FRPSOHWHG VLJQDO� LQ DG�
GLWLRQ WR WKH VLJQDOV XVHG LQ PRGH �� )RU WKH FRQQHFWLRQ RI WKLV VLJQDO� UHIHU WR
6HFWLRQ �ï��

7KH %XV\ IODJ WXUQV 2)) ZKHQ WKH GULYHU FRPSOHWHG VLJQDO KDV EHHQ LQSXW�
.HHS WKH GZHOO WLPH VHW WR �� IRU KRZHYHU ORQJ WKH GZHOO WLPH LV VHW� WKH %XV\
IODJ WDNHV WKDW PXFK ORQJHU WR WXUQ 2))�

25,*,1 6($5&+ 6HFWLRQ �ï�



��

3XOVH RXWSXW

%XV\ IODJ

�

�

�

�

6WRS

'ZHOO WLPH

7LPH

3RVLWLRQLQJ
FRPSOHWHG
VLJQDO

0RGH �
0RGH � PDNHV XVH RI WKH RULJLQ DGMXVWPHQW IXQFWLRQV RI 20521 6HUYRPRWRU
'ULYHUV 5��'�(3 DQG 5��'�65� 7KH VHUYRPRWRU·V GULYHU FRPSOHWHG VLJQDO
�,13� LV XVHG DV WKH RULJLQ VHDUFK FRPSOHWLRQ VLJQDO� 'R QRW XVH DQ RULJLQ�
=�SKDVH� RU GHYLDWLRQ FRXQWHU UHVHW VLJQDO� )RU ZLULQJ GLDJUDPV LQ HDFK
PRGH� UHIHU WR 6HFWLRQ �ï��

8VH WKH RULJLQ SUR[LPLW\ VLJQDO WR HQVXUH VXIILFLHQW GHFHOHUDWLRQ WLPH ZKHQ WKH
RULJLQ SUR[LPLW\ UHYHUVH LV QHHGHG� ,Q WKLV H[DPSOH� ',3 VZLWFK SLQV � DQG �
DUH 21� )RU ',3 VZLWFK VHWWLQJV� UHIHU WR 6HFWLRQ �ï��

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV (QDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�
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2ULJLQ SUR[LPLW\
VLJQDO

2ULJLQ
DGMXVWPHQW
FRPPDQG

3RVLWLRQLQJ
FRPSOHWHG
VLJQDO

3XOVH RXWSXW

%XV\ IODJ

�

�

�

�

�

�

�

�

7LPH

25,*,1 6($5&+ �6WDUW�
2ULJLQ �6WRS�

:KHQ WKH VHUYRPRWRU GULYHU UHFHLYHV WKH RULJLQ DGMXVWPHQW VLJQDO �+�5(7�
IURP WKH 3RVLWLRQ &RQWURO 8QLW� WKH GHYLDWLRQ FRXQWHU RI WKH VHUYRPRWRU GULYHU
LV LQWHUQDOO\ UHVHW E\ WKH =�SKDVH VLJQDO �ZKLFK LV RXWSXW E\ WKH HQFRGHU� DQG
WKH VHUYRPRWRU GULYHU VWRSV�

3URFHVVLQJ E\ 6HUYRPRWRU 'ULYHU

2ULJLQ DGMXVWPHQW VLJQDO

=�SKDVH VLJQDO

'ULYHU FRPSOHWHG VLJQDO

�

�

�

�

�

�
6HUYRPRWRU GULYHU VWRSV KHUH�

7KH SRLQW DW ZKLFK SRVLWLRQLQJ VWRSV LV WKH VDPH DV LQ PRGHV � DQG �� 7KHUH
DUH VRPH GLIIHUHQFHV LQ RSHUDWLRQ GHSHQGLQJ RQ WKH VWDUWLQJ SRVLWLRQ IRU 25,�
*,1 6($5&+� )RU GHWDLOV� UHIHU WR WKH H[DPSOHV XQGHU 0RGH ��

5HIHU DOVR WR WKH H[DPSOHV XQGHU 0RGH � IRU FHUWDLQ SUHFDXWLRQV FRQFHUQLQJ
WKH OHQJWK RI WKH RULJLQ SUR[LPLW\ VLJQDO� ,Q PRGH �� LI GHFHOHUDWLRQ KDV QRW
HQGHG E\ WKH WLPH WKH RULJLQ SUR[LPLW\ VLJQDO KDV WXUQHG 2))� WKH RULJLQ DG�
MXVWPHQW VLJQDO LV RXWSXW ZKHQ GHFHOHUDWLRQ HQGV�

25,*,1 6($5&+ 6HFWLRQ �ï�



��

,Q WKLV H[DPSOH� RULJLQ SUR[LPLW\ UHYHUVH LV QRW XVHG� ',3 VZLWFK SLQ � LV 21
DQG SLQ � LV 2))� 7KH RULJLQ DGMXVWPHQW FRPPDQG LV RXWSXW DIWHU GHFHOHUDWLRQ
KDV HQGHG�

2ULJLQ
SUR[LPLW\
VLJQDO

2ULJLQ
DGMXVWPHQW
VLJQDO

3RVLWLRQLQJ
FRPSOHWHG
VLJQDO

3XOVH RXWSXW

%XV\ IODJ

�

�

�

�

�

�

6WDUW 6WRS

7LPH

�

�

,I WKH =�SKDVH VLJQDO LV LQSXW IURP WKH HQFRGHU GXULQJ GHFHOHUDWLRQ� WKH SRLQW
DW ZKLFK SRVLWLRQLQJ LV VWRSSHG GLIIHUV GHSHQGLQJ RQ WKH OHQJWK RI WKH GHFHOHU�
DWLRQ SHULRG�

)RU GHWDLOV RQ FDOFXODWLQJ WKH QXPEHU RI SXOVHV GXULQJ GHFHOHUDWLRQ� UHIHU WR
0RGH �� ([DPSOH �� :KHQ 2ULJLQ 3UR[LPLW\ 5HYHUVH LV 'LVDEOHG�

([DPSOH ��
:KHQ 2ULJLQ 3UR[LPLW\
5HYHUVH LV 'LVDEOHG

25,*,1 6($5&+ 6HFWLRQ �ï�



��

7LPH

2ULJLQ SUR[LPLW\
VLJQDO

=�SKDVH VLJQDO

3XOVH RXWSXW

2ULJLQ DGMXVWPHQW
FRPPDQG

3XOVH RXWSXW

2ULJLQ DGMXVWPHQW
FRPPDQG

�

�

�

�

�

�

�

�

6WRS

6WRS

7LPH

�/RQJ GHFHOHUDWLRQ WLPH�

�6KRUW GHFHOHUDWLRQ WLPH�

�ï�ï� &RPSOHWLRQ ([DPSOHV
&RPSOHWLRQ 3DWWHUQV :LWK DQ 2ULJLQ 3UR[LPLW\ 6LJQDO

7KH IROORZLQJ WZR H[DPSOH GLDJUDPV ERWK LOOXVWUDWH FRPSOHWLRQ RI 25,*,1
6($5&+ ZKHQ DQ RULJLQ SUR[LPLW\ VLJQDO LV SUHVHQW �L�H�� ZKHQ ',3 VZLWFK
QR� � LV 21�� 7KHUH LV DQ RULJLQ FRPSHQVDWLRQ YDOXH VHW LQ WKH VHFRQG H[DP�
SOH� EXW QRW LQ WKH ILUVW�

25,*,1 6($5&+ 6HFWLRQ �ï�



��

([DPSOH �� :LWKRXW 2ULJLQ &RPSHQVDWLRQ

2ULJLQ SUR[LPLW\ VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

�

�

�

�

+LJK VSHHG

'HFHOHUDWLRQ
3UR[LPLW\ VSHHG

7LPH

$W�RULJLQ IODJ

ZRUG Q��� ELW ��

1R�RULJLQ IODJ

ZRUG Q��� ELW ��

%XV\ IODJ

ZRUG Q��� ELW ��

�

�

�

�

�

�

([DPSOH �� :LWK 2ULJLQ &RPSHQVDWLRQ

�

�

�

�

�

+LJK VSHHG

��� V

7LPH

�

�

�

�

�

2ULJLQ SUR[LPLW\ VLJQDO

2ULJLQ VLJQDO

3XOVH RXWSXW

$W�RULJLQ IODJ

ZRUG Q��� ELW ��

1R�RULJLQ IODJ

ZRUG Q��� ELW ��

%XV\ IODJ

ZRUG Q��� ELW ��

0RYHPHQW HTXLYDOHQW WR
FRPSHQVDWLRQ YDOXH

3UR[LPLW\ VSHHG
'HFHOHUDWLRQ

&RPSOHWLRQ 3DWWHUQV :LWKRXW DQ 2ULJLQ 3UR[LPLW\ 6LJQDO
7KH IROORZLQJ WZR H[DPSOH GLDJUDPV ERWK LOOXVWUDWH FRPSOHWLRQ RI 25,*,1
6($5&+ ZKHQ QR RULJLQ SUR[LPLW\ VLJQDO LV SUHVHQW �L�H�� ZKHQ ',3 VZLWFK

25,*,1 6($5&+ 6HFWLRQ �ï�



��

QR� � LV 2))�� 7KHUH LV DQ RULJLQ FRPSHQVDWLRQ YDOXH VHW LQ WKH VHFRQG H[DP�
SOH� EXW QRW LQ WKH ILUVW�

([DPSOH �� :LWKRXW 2ULJLQ &RPSHQVDWLRQ

�

�

3UR[LPLW\ VSHHG

7LPH

�

�

�

�

�

�

2ULJLQ VLJQDO

3XOVH RXWSXW

$W�RULJLQ IODJ

ZRUG Q��� ELW ��

1R�RULJLQ IODJ

ZRUG Q��� ELW ��

%XV\ IODJ

ZRUG Q��� ELW ��

([DPSOH �� :LWK 2ULJLQ &RPSHQVDWLRQ

3UR[LPLW\ VSHHG

�

�

�

��� V 0RYHPHQW HTXLYDOHQW WR FRPSHQVDWLRQ YDOXH

7LPH

�

�

�

�

�

2ULJLQ VLJQDO

3XOVH RXWSXW

$W�RULJLQ IODJ

ZRUG Q��� ELW ��

1R�RULJLQ IODJ

ZRUG Q��� ELW ��

%XV\ IODJ

ZRUG Q��� ELW ��

�ï� 25,*,1 5(7851
2QFH WKH RULJLQ KDV EHHQ HVWDEOLVKHG� LW LV SRVVLEOH WR UHWXUQ WR WKH RULJLQ DW
DQ\ WLPH E\ PHDQV RI WKH 25,*,1 5(7851 FRPPDQG ELW� ELW �� RI ,5 ZRUG

25,*,1 5(7851 6HFWLRQ �ï�



��

Q� :KHQ WKH SURJUDP WXUQV WKLV ELW 21 �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH�� WKH
3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVHV XQWLO WKH RULJLQ LV UHDFKHG� $V ZLWK 25,�
*,1 6($5&+� WKH 3RVLWLRQ &RQWURO 8QLW XVHV GDWD VWRUHG LQ WKH '0 DUHD
ZKHQ H[HFXWLQJ 25,*,1 5(7851�

%HFDXVH RULJLQ DQG RULJLQ SUR[LPLW\ VLJQDOV DUH QRW XVHG� WKH SUHVHQW SRVLWLRQ
UHODWLYH WR WKH RULJLQ PXVW EH NQRZQ� 25,*,1 6($5&+ RU 75$16)(5 '$7$
�WR SUHVHW WKH SUHVHQW SRVLWLRQ� PXVW WKHUHIRUH EH XVHG WR HVWDEOLVK SRVLWLRQ
EHIRUH 25,*,1 5(7851 LV H[HFXWHG� :KHQ WKH RULJLQ LV UHDFKHG� WKH $W�RUL�
JLQ IODJ WXUQV 21 DQG WKH %XV\ IODJ WXUQV 2))�

�ï�ï� '0 $UHD 6HWWLQJV

,Q DGGLWLRQ WR WKH 25,*,1 5(7851 VSHHG QXPEHU �GHVFULEHG EHORZ�� WKH
IROORZLQJ GDWD PXVW DOVR EH VHW LQ RUGHU WR H[HFXWH 25,*,1 5(7851� 7KH\
DUH WKH VDPH DV WKRVH IRU 67$57� DQG FDQ EH VHW E\ IROORZLQJ WKH LQVWUXF�
WLRQV FRQWDLQHG LQ 6HFWLRQ �ï��

,QLWLDO 6SHHG 1XPEHU %LWV �� WR �� RI '0 ZRUG P

6SHHGV '0 ZRUGV P��� WKURXJK P���

6SHHG 8QLWV '0 ZRUG P���

$FFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'HFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

25,*,1 5(7851 6SHHG 1XPEHU
'0 ZRUG P� ELWV �� WR ��

6HW IURP � WR ) �KH[DGHFLPDO�� 5HIHUV WR RQH RI WKH VSHHGV VHW LQ '0 ZRUGV
P��� WKURXJK P����

�ï�ï� ,5 $UHD 6HWWLQJV

7KH 25,*,1 5(7851 FRPPDQG LV YDOLG ZKHQ ELW �� RI ZRUG Q LV 21�

Q

��

�Q  ��� � �� [ XQLW QXPEHU�

25,*,1 5(7851 FRPPDQG
25,*,1 5(7851 LV VWDUWHG DW WKH OHDGLQJ HGJH RI WKLV ELW�

�ï�ï� ([HFXWLRQ ([DPSOH

25,*,1 5(7851 FDQ RQO\ EH H[HFXWHG ZKHQ WKH RULJLQ ��� LV NQRZQ� $V
VKRZQ LQ WKLV H[DPSOH GLDJUDP� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ DXWRPDWLFDOO\
IRUP D WUDSH]RLGDO SDWWHUQ� VWRSSLQJ DW WKH RULJLQ�

25,*,1 5(7851 6HFWLRQ �ï�



��

�

3XOVH RXWSXW

�

�

,QLWLDO VSHHG

25,*,1 5(7851 �%HJLQ�

25,*,1 5(7851 VSHHG

$FFHOHUDWLRQ
'HFHOHUDWLRQ

,QLWLDO VSHHG 7LPH

>,1 UHIUHVK GDWD DUHD IODJV@

�

�

�

25,*,1 5(7851
ZRUG Q� ELW ��

$W�RULJLQ IODJ
ZRUG Q��� ELW ��

%XV\ IODJ

ZRUG Q��� ELW ��

2ULJLQ �6WRS�

25,*,1 5(7851 6HFWLRQ �ï�
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�ï� 5(/($6( 352+,%,7
:KHQ 3RVLWLRQ &RQWURO 8QLW RSHUDWLRQ LV VWRSSHG GXH WR DQ HPHUJHQF\ VWRS�
&: OLPLW� RU &&: OLPLW VLJQDO� �L�H�� ZKHQ WKH 1& LQSXW RI DQ\ RI WKHVH WXUQV
21�� IXUWKHU SXOVH RXWSXW LV SURKLELWHG� ,Q RUGHU WR UHVXPH SXOVH RXWSXW� LW LV
QHFHVVDU\ WR FDQFHO WKLV SURKLELWLRQ E\ PHDQV RI WKH 5(/($6( 352+,%,7
FRPPDQG ELW �ELW �� RI ZRUG Q� DQG UHOHDVH RI WKH H[WHUQDO HPHUJHQF\ VWRS
VZLWFK�

([WHUQDO LQSXW SLQ QR�

��

��

��

$

%

$

%

$

%

&&:

(PHUJHQF\ VWRS

&&: OLPLW &: OLPLW

&:

3RVLWLRQLQJ D[LV

3RZHU VRXUFH

� 9

�� 9

([HFXWLRQ ([DPSOHV

7KH SUHVHQW SRVLWLRQ LV ORVW GXULQJ DQ HPHUJHQF\ VWRS� DQG SRVLWLRQLQJ FDQ�
QRW EH VWDUWHG DJDLQ GLUHFWO\ DIWHU 5(/($6( 352+,%,7� ([HFXWH 25,*,1
6($5&+ EHIRUH SURFHHGLQJ�

([DPSOH �� (PHUJHQF\
6WRS

5(/($6( 352+,%,7 6HFWLRQ �ï�
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�

�

�

�

�

�

�

�

�

�

�

�

�

,QSXW

����

7LPH

(PHUJHQF\ VWRS VLJQDO

67$57
,5 Q� ELW ��

5(/($6( 352+,%,7
,5 Q� ELW ��

3XOVH RXWSXW

(PHUJHQF\ 6WRS IODJ
,5 Q��� ELW ��

(UURU IODJ
,5 Q��� ELW ��

1R�RULJLQ IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

$ODUP�HUURU FRGH
,5 Q��

25,*,1 6($5&+
,5 Q� ELW ��

����

�

�

2ULJLQ VHDUFK EHJXQ

7XUQV 2)) ZKHQ RULJLQ VHDUFK LV FRPSOHWHG

7KH HPHUJHQF\ VWRS IODJ LV QRW DIIHFWHG E\ H[FHHGLQJ WKH &: RU &&: OLPLW�
:KHQ D OLPLW LV H[FHHGHG� RQO\ SXOVH RXWSXW LQ WKH RSSRVLWH GLUHFWLRQ LV SRVVL�
EOH� ,Q RWKHU ZRUGV� ZKHQ WKH &: OLPLW LV H[FHHGHG� RQO\ &&: SXOVH RXWSXW LV
SRVVLEOH� $OWKRXJK D &&: +,*+�63((' -2* LV XVHG WR FOHDU WKH &: OLPLW
IODJ LQ WKH H[DPSOH� /2:�63((' -2* RU 25,*,1 6($5&+ PD\ DOVR EH
XVHG�

([DPSOH �� ([FHHGLQJ &:
RU &&: /LPLW

5(/($6( 352+,%,7 6HFWLRQ �ï�
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�

&&:

�

�

�

�

�

�

�

�

����

7LPH

&:

&: OLPLW VLJQDO

67$57
,5 Q� ELW ��

5(/($6( 352+,%,7
,5 Q� ELW ��

+,*+�63((' -2*
,5 Q� ELW ��

-2* GLUHFWLRQ
,5 Q� ELW ��

3XOVH RXWSXW

(UURU IODJ
,5 Q��� ELW ��

1R�RULJLQ IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

&: OLPLW IODJ
,5 Q��� ELW ��

$ODUP�HUURU FRGH
,5 Q��

�ï� 5($' (5525
7KH 5($' (5525 FRPPDQG ELW� ELW �� RI ZRUG Q� LV VHW WR DFFHVV HUURU DQG
DODUP FRGHV ZKHQ PRUH WKDQ RQH RI WKHVH LV SUHVHQW �HIIHFWLYH RQ VLJQDO·V
ULVLQJ HGJH�� 7KH FRGHV DUH FRQVHFXWLYHO\ RXWSXW WR ,5 ZRUG Q��� (UURUV DQG
DODUPV KDYH VHSDUDWH IODJV� DV IROORZV�

5($' (5525 6HFWLRQ �ï�



��

�� ��

$ODUP IODJ� 6HW WR � ZKHQ DQ DODUP FRGH KDV EHHQ
JHQHUDWHG

(UURU IODJ� 6HW WR � ZKHQ DQ HUURU KDV RFFXUUHG

(UURU FRGH �RU DODUP FRGH�

Q��

����

[��� [��� [��� [���Q��

,5 ZRUG Q�� VKRZV IRXU GLJLWV LQ %&' ZKHQ GLVSOD\HG RQ WKH 3URJUDPPLQJ
&RQVROH� ,I WKHUH DUH QR HUURUV RU DODUPV� ���� ZLOO EH GLVSOD\HG� ,I WKHUH DUH
DQ\ HUURUV RU DODUPV� WKH\ ZLOO EH GLVSOD\HG LQ FRGH� 7KH FRGHV ZLOO EH GLV�
SOD\HG LQ RUGHU DV 5($' (5525 LV H[HFXWHG� �,I WKHUH LV RQO\ RQH FRGH�
KRZHYHU� WKH GLVSOD\ ZLOO QRW FKDQJH ZKHQ 5($' (5525 LV H[HFXWHG��

7KH HUURU RU DODUP FRGH �ZRUG Q��� LV XSGDWHG YLD ,�2 UHIUHVKLQJ LPPHGLDWHO\
DIWHU WKH 5($' (5525 FRPPDQG ELW LV WXUQHG 21� 7KH %XV\ IODJ GRHV QRW
WXUQ 21� 5($' (5525 FDQ EH XVHG ZLWKLQ D VLJQDO VFDQ�

)RU IXUWKHU LQIRUPDWLRQ DQG GHWDLOV� UHIHU WR 6HFWLRQ �� )RU D FRPSOHWH OLVW RI
DODUP FRGHV� UHIHU WR $SSHQGL[ $�

�ï�ï� ([HFXWLRQ ([DPSOH
7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH LQ ZKLFK ILUVW WKH DODUP FRGH ����
DQG WKHQ WKH HUURU FRGH ���� DUH GLVSOD\HG�

�

�

�

�

�

�
'LVSOD\ ZLOO QRW FKDQJH EH�
FDXVH RQO\ RQH DODUP FRGH
KDV EHHQ JHQHUDWHG

����

)LUVW DODUP FRGH

'LVSOD\ KDV EHHQ
FKDQJHG EHFDXVH
DQRWKHU HUURU FRGH
KDV EHHQ JHQHU�
DWHG�

����

6HFRQG HUURU FRGH

'LVSOD\ KDV EHHQ
FKDQJHG EHFDXVH DQ
HUURU FRGH KDV EHHQ
UHDG�

����

)LUVW DODUP FRGH

5($' (5525
,5 Q� ELW ��

$ODUP IODJ
,5 Q��� ELW ��

(UURU IODJ
,5 Q��� ELW ��

$ODUP�HUURU FRGH
,5 Q��

�ï�ï� 5HDGLQJ IURP WKH 3URJUDPPLQJ &RQVROH
7KH IROORZLQJ H[DPSOH GLDJUDP �IRU 8QLW ��� VKRZV KRZ WR UHDG DQ DODUP�HU�
URU FRGH IURP WKH 3URJUDPPLQJ &RQVROH�

5($' (5525 6HFWLRQ �ï�
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.H\ VHTXHQFH�3URJUDPPLQJ &RQVROH 'LVSOD\�

�ï� 5(6(7 25,*,1
7KH RULJLQ LV VLPSO\ WKH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ WLPH� <RX
FDQ UHGHILQH LW ZKHQHYHU \RX ZLVK E\ XVLQJ 5(6(7 25,*,1� :KHQ WKH SUR�
JUDP WXUQV 21 WKH 5(6(7 25,*,1 FRPPDQG ELW� ELW �� RI ZRUG Q �HIIHFWLYH
RQ VLJQDO·V ULVLQJ HGJH�� LW UHGHILQHV WKH SUHVHQW SRVLWLRQ DV WKH RULJLQ�

([HFXWLRQ ([DPSOH

�

�

�

�

�

�

�

�
%XV\ IRU � VFDQ WLPH

3UHVHQW SRVLWLRQ FKDQJHG WR �

5(6(7 25,*,1

,5 Q� ELW ��

$W�RULJLQ IODJ
,5 Q��� ELW ��

1R�RULJLQ IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

3UHVHQW SRVLWLRQ
,5 Q�� DQG Q��

�ï� 7($&+
7KHUH PD\ EH FDVHV ZKHUH \RX ZDQW WR WHDFK \RXU FRQWURO V\VWHP D SDUWLFX�
ODU RSHUDWLRQ E\ OHDGLQJ LW WKURXJK WKH PRWLRQV� ,Q VXFK FDVHV� \RX FDQ XVH
7($&+ WR ZULWH WKH SUHVHQW SRVLWLRQ DV WKH WDUJHW SRVLWLRQ IRU D GHVLJQDWHG
SRVLWLRQLQJ DFWLRQ�

:KHQ WKH RULJLQ DQG SUHVHQW SRVLWLRQ DUH GHILQHG �L�H�� ZKHQ WKH QR�RULJLQ IODJ
LV 2))�� \RX FDQ XVH 7($&+ WR ZULWH WKH SUHVHQW SRVLWLRQ DV IL[HG GDWD LQWR
WKH &���+ 3&·V '0 DUHD DYDLODEOH IRU XVH E\ 6SHFLDO ,�2 8QLWV� 7($&+ LV
H[HFXWHG E\ WXUQLQJ 21 WKH 7($&+ FRPPDQG ELW� ELW �� RI ,5 ZRUG Q� 'DWD LV
VHW DV DEVROXWH SRVLWLRQV� DQG QRW DV LQFUHPHQWV� 7($&+ FDQ EH H[HFXWHG
ZLWKLQ D VLQJOH VFDQ� 7KH IROORZLQJ GLDJUDP XVHV 8QLW ��� DV DQ H[DPSOH�

7($&+ 6HFWLRQ �ï�



��

3UHVHQW
SRVLWLRQ

'0 ����

'0 ����

'0 ����

&&:

SRVLWLRQLQJ D[LV�

&:

'DWD VHW XVLQJ 7($&+ LV YDOLG LPPHGLDWHO\ DQG FDQ EH XVHG IRU SRVLWLRQLQJ
DFWLRQV ZLWKRXW WXUQLQJ RII WKH SRZHU RU WUDQVIHUULQJ GDWD� 1RWH WKDW GDWD UH�
ZULWWHQ XVLQJ WKH 3URJUDPPLQJ &RQVROH LV QRW YDOLG XQWLO GDWD KDV EHHQ WUDQV�
IHUUHG DJDLQ�

�ï�ï� ,5 $UHD 6HWWLQJV
,Q &���+ 3&V� ,5 ZRUGV ��� WR ��� DUH XVHG IRU 6SHFLDO ,�2 8QLWV� :KHQ D
3RVLWLRQ &RQWURO 8QLW LV XVHG� WKH\ DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� )RU D
GHWDLOHG H[SODQDWLRQ� VHH 6HFWLRQ �ï�� )RU D GHWDLOHG WDEOH RI ZRUGV DQG ELWV
LQ WKH ,5 DUHD� VHH $SSHQGL[ '�

:KHQ WKH 1R�RULJLQ IODJ LV 2)) DQG SXOVH RXWSXW LV VWRSSHG DW WKH SRVLWLRQ WR
EH WDXJKW� WKH SUHVHQW SRVLWLRQ LV VHW LQ ,5 ZRUGV Q�� DQG Q���

,5 ZRUG Q��� ELWV �� WR ��

6HW DQ LQWHJHU EHWZHHQ �� DQG ��� 7KH QXPEHU VHW KHUH LQGLFDWHV WKH SRVL�
WLRQLQJ DFWLRQ IRU ZKLFK WKH SUHVHQW SRVLWLRQ LV WR EH VHW DV WKH WDUJHW SRVLWLRQ�

,5 ZRUG Q� ELW ��

7($&+ LV H[HFXWHG ZKHQ WKLV ELW LV 21�

�ï�ï� ([HFXWLRQ ([DPSOH

�

�

�

�

�

�

7($&+ SRVLWLRQLQJ DFWLRQ QR�
,5 Q��� ELWV �� WR ��

7($&+
,5 Q� ELW ��

7HDFKLQJ FRPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

�ï�ï� 7HDFKLQJ )URP WKH 3URJUDPPLQJ &RQVROH
7KLV H[DPSOH GLVSOD\ VKRZV KRZ WR WHDFK SRVLWLRQV IURP WKH 3URJUDPPLQJ
&RQVROH IRU 8QLW ��� ,W DVVXPHV WKDW 25,*,1 6($5&+ KDV EHHQ H[HFXWHG�

3UHVHQW 3RVLWLRQ

7($&+ 3RVLWLRQLQJ $FWLRQ
1XPEHU

7($&+ &RPPDQG %LW

7($&+ 6HFWLRQ �ï�



��

DQG ZULWHV WKH SUHVHQW SRVLWLRQ LQWR ZRUGV '0 ���� DQG '0 ���� DV DQ DE�
VROXWH SRVLWLRQ �L�H�� UHODWLYH WR WKH RULJLQ��

3URJUDPPLQJ &RQVROH 'LVSOD\ .H\ VHTXHQFH

7XUQV 7($&+ 21 DQG 2))�

/RZ�VSHHG -2*

�'HVLJQDWHG SRVLWLRQ IRU VHTXHQFH ����

�ï� 75$16)(5 '$7$
7KH GDWD ZKLFK \RX ZULWH LQWR WKH '0 DUHD �IRU SRVLWLRQLQJ DFWLRQV� VSHHGV�
DQG VR RQ� LV DXWRPDWLFDOO\ WUDQVIHUUHG IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO
8QLW� 7KH GDWD GHVLJQDWHG IRU DQ\ JLYHQ 8QLW LV WUDQVIHUUHG WR WKDW 8QLW ZKHQ LW
LV SRZHUHG XS RU UHVWDUWHG E\ WKH $5 DUHD 5HVWDUW ELW� 7KHUH PD\ EH WLPHV�
KRZHYHU� ZKHQ \RX ZDQW WR FRQWURO DQ RSHUDWLRQ UHTXLULQJ DGGLWLRQDO GDWD� ,Q
WKRVH VLWXDWLRQV \RX FDQ XVH 75$16)(5 '$7$ WR DFFHVV DGGLWLRQDO GDWD�
QRW RQO\ IURP RWKHU SDUWV RI WKH '0 DUHD EXW IURP DQ\ DUHD LQ WKH 3&�

$V GHVFULEHG LQ 6HFWLRQ �ï�� 3RVLWLRQ &RQWURO 8QLWV DUH FRQVHFXWLYHO\ DOOR�
FDWHG ��� ZRUGV HDFK IURP WKH '0 DUHD DQG WKLV GDWD LV DXWRPDWLFDOO\ WUDQV�
IHUUHG� 75$16)(5 '$7$� KRZHYHU� FDQ WUDQVIHU GDWD IURP RWKHU SDUWV RI WKH
'0 DUHD DV ZHOO DV IURP WKH /5� +5� DQG RWKHU DUHDV� 3RVLWLRQ� VSHHG� DFFHO�
HUDWLRQ� DQG GHFHOHUDWLRQ GDWD DUH DOO WUDQVIHUDEOH� 75$16)(5 '$7$ RYHU�
ZULWHV WKH 5$0 LQ WKH 3RVLWLRQ &RQWURO 8QLW� EXW GRHV QRW DIIHFW WKH GDWD VHW
IRU WKDW 8QLW LQ WKH '0 DUHD RI WKH 3&�

75$16)(5 '$7$ 6HFWLRQ �ï�



��

&���+ 3&

'0 ���� WR ����

,�2 PHPRU\

$XWRPDWLFDOO\ WUDQVIHUUHG DW
VWDUW�XS RU UHVWDUW YLD $5 DUHD
UHVWDUW ELW�

3RVLWLRQ &RQWURO 8QLW ��

'DWD WDEOH

3DUDPHWHUV

3RVLWLRQLQJ
DFWLRQV

6SHHGV

$FFHOHUDWLRQ

'HFHOHUDWLRQ75$16)(5
'$7$

,5 DUHD�
/5 DUHD�
+5 DUHD�
HWF�

75$16)(5 '$7$ FDQ EH H[HFXWHG HLWKHU WR UHZULWH SRVLWLRQLQJ GDWD VHW LQ
WKH 8QLW RU WR FKDQJH WKH SUHVHQW SRVLWLRQ WR DQ\ WDUJHW SRVLWLRQ� 7KH W\SH RI
WUDQVIHU LV GHWHUPLQHG E\ WKH IROORZLQJ VHWWLQJ�

,5 ZRUG Q��� ELW ��

�� 3UHVHW SRVLWLRQ
�� 1RUPDO WUDQVIHU

,I WKLV ELW LV �� WKHQ ELWV �� WKURXJK �� RI ZRUG Q�� GHWHUPLQH WKH EHJLQQLQJ
WUDQVIHU QXPEHU� DV H[SODLQHG EHORZ� �%LW �� RI ZRUG Q�� ZLOO DOZD\V EH �
ZKHQ D EHJLQQLQJ WUDQVIHU QXPEHU LV GHVLJQDWHG� :KHQ WKLV ELW LV VHW WR ��
ELWV �� WKURXJK �� DUH LJQRUHG DQG RQO\ WKH SUHVHQW SRVLWLRQ LV DIIHFWHG�� 7KLV
FRPPDQG FDQ EH H[HFXWHG ZLWKLQ D VLQJOH VFDQ�

�ï�ï� 1RUPDO 7UDQVIHU
,I ELW �� RI ,5 ZRUG Q�� LV �� WKH 75$16)(5 '$7$ FRPPDQG ELW� ELW �� RI ,5
ZRUG Q� LV VHW WR WUDQVIHU WKH SRVLWLRQLQJ DFWLRQV� VSHHGV� DFFHOHUDWLRQ� DQG
GHFHOHUDWLRQ IURP D GDWD DUHD RI WKH 3& RWKHU WKDQ WKH RQH DOORFDWHG WR WKH
3RVLWLRQ &RQWURO 8QLW� $Q\ GDWD DUHD LQ WKH &���+ 3& PD\ EH GHVLJQDWHG�
7KLV GDWD LV GLUHFWO\ WUDQVIHUUHG IURP WKH GHVLJQDWHG DUHD WR PHPRU\ ZLWKLQ
WKH 8QLW� WKH GDWD VHW IRU WKH 8QLW LQ WKH DOORFDWHG VHFWLRQ RI '0 DUHD LV QRW
DIIHFWHG� 3DUDPHWHUV VHW LQ '0 ZRUGV P WKURXJK P��� DUH QRW FKDQJHG
ZKHQ 75$16)(5 '$7$ LV H[HFXWHG�

%HIRUH WUDQVIHUULQJ GDWD� \RX PXVW SUHSDUH LW LQ D 3& GDWD DUHD LQ WKH UH�
TXLUHG IRUPDW DQG LQ FRQVHFXWLYH ZRUGV� �6HH $SSHQGL[ & IRU WKH FRQWHQW RI
HDFK ZRUG�ELW�� :KHQ 75$16)(5 '$7$ LV H[HFXWHG� WKH WUDQVIHUV DUH PDGH

75$16)(5 '$7$ W\SH

'DWD 3UHSDUDWLRQ

75$16)(5 '$7$ 6HFWLRQ �ï�
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FRQVHFXWLYHO\ E\ QXPEHU� VWDUWLQJ ZLWK WKH EHJLQQLQJ WUDQVIHU QXPEHU VHW LQ
WKH ,5 DUHD� 8S WR �� WUDQVIHUV �WKUHH ZRUGV HDFK� FDQ EH PDGH HDFK WLPH
75$16)(5 '$7$ LV H[HFXWHG� (DFK WUDQVIHU FRQVLVWV RI RQH SRVLWLRQLQJ DF�
WLRQ� WKUHH VSHHGV� RU WKH VSHHG XQLWV� DFFHOHUDWLRQ� DQG GHFHOHUDWLRQ� ,Q DQ\
FDVH� WKUHH ZRUGV DUH UHTXLUHG IRU HDFK WUDQVIHU�

$V FDQ EH VHHQ IURP WKH IROORZLQJ WDEOHV� HDFK WUDQVIHU QXPEHU FRUUHVSRQGV
WR RQH SDUWLFXODU SRVLWLRQLQJ DFWLRQ� WKUHH RI WKH �� VSHHGV� RU RWKHU GDWD� 7KH
GDWD ZKLFK LV WUDQVIHUUHG RYHUZULWHV WKH GDWD IRU WKDW SRVLWLRQLQJ DFWLRQ �RU
RWKHU GDWD� ZKLFK KDG SUHYLRXVO\ EHHQ DXWRPDWLFDOO\ WUDQVIHUUHG WR WKH 3RVL�
WLRQ &RQWURO 8QLW� 7KH GDWD WR EH QHZO\ WUDQVIHUUHG FDQ EH GUDZQ IURP DQ\ RI
WKH 3& GDWD DUHD ZRUGV VKRZQ LQ WKH WDEOH RQ WKH OHIW�

3RVLWLRQLQJ DFWLRQ ��

3RVLWLRQLQJ DFWLRQ ��

3RVLWLRQLQJ DFWLRQ ���

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ���

6SHHG ���

6SHHG ���

6SHHG XQLWV

$FFHOHUDWLRQ

'HFHOHUDWLRQ

'DWD $UHD

'0 DUHD

'0 DUHD
�IRU 6SHFLDO ,�2 8QLWV�

,�2 DUHD

/5 DUHD

+5 DUHD

$5 DUHD

:RUGV

���� WR ����

���� WR ����

��� WR ���

��� WR ��

�� WR ��

�� WR ��

7UDQVIHU ��

7UDQVIHU ��

7UDQVIHU ���

7UDQVIHU ���

7UDQVIHU ���

7UDQVIHU ���

7UDQVIHU ���

3& 'DWD $UHDV $YDLODEOH IRU 75$16)(5 '$7$

3RVLWLRQ &RQWURO 8QLW·V 5HZULWWHQ 'DWD

�ï�ï� ,5 $UHD 6HWWLQJV
,Q &���+ 3&V� ,5 ZRUGV ��� WR ��� DUH XVHG IRU 6SHFLDO ,�2 8QLWV� :KHQ D
3RVLWLRQ &RQWURO 8QLW LV XVHG� WKH\ DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� )RU D
GHWDLOHG H[SODQDWLRQ� VHH 6HFWLRQ �ï�� )RU D GHWDLOHG WDEOH RI ZRUGV DQG ELWV
LQ WKH ,5 DUHD� VHH $SSHQGL[ ' ,5 $UHD $OORFDWLRQV�

<RX XVH WKH ,5 DUHD WR GHVLJQDWH WKH 3& DUHD IURP ZKLFK \RX ZDQW WR WUDQV�
IHU GDWD� WKH EHJLQQLQJ ZRUG QXPEHU WR EH WUDQVIHUUHG IURP WKDW DUHD� DQG WKH
QXPEHU RI WUDQVIHUV �RI WKUHH ZRUGV HDFK� ZKLFK \RX ZDQW WR H[HFXWH� $V
VKRZQ LQ WKH GLDJUDP EHORZ� \RX PDNH PRVW RI WKHVH VHWWLQJV LQ WZR ,5
ZRUGV� Q�� DQG Q��� <RX ZULWH WKH EHJLQQLQJ WUDQVIHU QXPEHU LQ ,5 ZRUG Q���

75$16)(5 '$7$ 6HFWLRQ �ï�
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�� ��

'DWD $UHD

��

��

��

��

��

Q��

Q��

Q�� Q��

[��� [��� [��� [���[��� [��� [��� [���

'0

,�2

/5

+5

$5

%HJLQQLQJ ZRUG QXPEHU

6HW D ZRUG
QXPEHU LQ
��GLJLW %&'
FRGH

1XPEHU RI WUDQVIHUV

,5 ZRUG Q��� ELWV �� WR ��

6HW DQ LQWHJHU EHWZHHQ �� DQG ���

7KLV LV WKH QXPEHU RI WKH ILUVW ZRUG WR EH WUDQVIHUUHG� 7KH UHTXHVWHG QXPEHU
RI ZRUGV ZLOO EH WUDQVIHUUHG VWDUWLQJ IURP WKLV ZRUG�

6HH $SSHQGL[ & IRU WKH ZRUGV WUDQVIHUUHG ZLWK HDFK WUDQVIHU QXPEHU�

,5 ZRUG Q��� ELWV �� WR ��

7KLV LV WKH ILUVW ZRUG LQ WKH 3& GDWD DUHD WKDW LV WR EH WUDQVIHUUHG LQWR WKH 3R�
VLWLRQ &RQWURO 8QLW EHJLQQLQJ DW WKH WUDQVIHU QXPEHU VSHFLILHG E\ ZRUG Q���
ELWV �� WR ��� 7KH EHJLQQLQJ ZRUG DQG HQGLQJ ZRUG �FRPSXWHG IURP WKH QXP�
EHU RI WUDQVIHUV� PXVW EH ZLWKLQ RQH RI WKH GDWD DUHDV GHVLJQDWHG GXULQJ GDWD
SUHSDUDWLRQ �VHH 'DWD &RQILJXUDWLRQ DQG $OORFDWLRQ LQ 6HFWLRQ �ï���

,5 ZRUG Q��� ELWV �� WR ��

6HW WKH GDWD DUHD �LQ IRXU %&' GLJLWV� IURP ZKLFK WKH WUDQVIHU LV WR EH PDGH�

,5 ZRUG Q��� ELWV �� WR ��

6HW DQ LQWHJHU EHWZHHQ �� DQG ���

,5 ZRUG Q� ELW ��

$IWHU WKH DERYH VHWWLQJV DUH PDGH� 75$16)(5 '$7$ LV H[HFXWHG ZLWK WKLV
ELW� 7KLV FDQ DOO EH GRQH LQ RQH VFDQ�

7KLV H[DPSOH DVVXPHV WKDW ELW �� RI ,5 ZRUG Q�� LV ��

%HJLQQLQJ 7UDQVIHU 1XPEHU

%HJLQQLQJ :RUG 1XPEHU

3& 'DWD $UHD

1XPEHU RI 7UDQVIHUV

75$16)(5 '$7$
&RPPDQG %LW

([HFXWLRQ ([DPSOH
�1RUPDO 7UDQVIHU�

75$16)(5 '$7$ 6HFWLRQ �ï�
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6HW QHFHVVDU\ LQIRUPDWLRQ LQ ,5 DUHD�

�

�

�

�

�

�

'DWD
WUDQVIHU

'DWD SURFHVVLQJ

3UHSDUDWLRQ RI GDWD
LQ 3&·V GDWD DUHDV

%HJLQQLQJ WUDQVIHU QXPEHU
,5 Q��� ELWV �� WR ��

%HJLQQLQJ ZRUG QXPEHU
,5 Q��

3& GDWD DUHD�QR� RI WUDQVIHUV
,5 Q��

75$16)(5 '$7$
,5 Q� ELW ��

7UDQVIHU &RPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

�ï�ï� 3UHVHQW 3RVLWLRQ 3UHVHW
<RX FDQ FKDQJH WKH IXQFWLRQ RI WKH 75$16)(5 '$7$ FRPPDQG ELW ZLWK D
VHWWLQJ LQ WKH ,5 DUHD� ,I ELW �� RI ,5 ZRUG Q�� LV VHW WR �� WKH 75$16)(5
'$7$ FRPPDQG ELW �ELW �� RI ,5 ZRUG Q� LV VHW WR HLWKHU SUHVHW RU FKDQJH WKH
SUHVHQW SRVLWLRQ� 7KLV FRPPDQG FDQ EH XVHG WR HOLPLQDWH WKH QHHG WR H[�
HFXWH 25,*,1 6($5&+ WR HVWDEOLVK SRVLWLRQ� 6LQFH WKH RULJLQ� SUHVHQW SRVL�
WLRQ� DQG VR RQ� DUH QRW NQRZQ ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV SRZHUHG XS�
LW LV RUGLQDULO\ QHFHVVDU\ WR H[HFXWH 25,*,1 6($5&+ ILUVW� <RX FDQ XVH WKH
SUHVHQW SRVLWLRQ SUHVHW IXQFWLRQ LQVWHDG� KRZHYHU� ZKHQ LW LV VXIILFLHQW WR VHW D
VSHFLILF QXPHULFDO YDOXH DQG XVH WKDW SRVLWLRQ DV D UHIHUHQFH SRLQW� ,Q VXFK
FDVHV� WKH RULJLQ ZLOO EH GHILQHG LQ UHODWLRQ WR WKDW SRVLWLRQ� DQG WKHUH LV QR
QHHG WR VHDUFK IRU WKH RULJLQ ILUVW�

1R GDWD LV UHWDLQHG LQ WKH 3RVLWLRQ &RQWURO 8QLW RQFH SRZHU LV WXUQHG 2))�
:KHQ WKH SUHVHQW SRVLWLRQ QHHGV WR EH UHWDLQHG� FRS\ LW �ZRUGV Q�� DQG Q���
WR HLWKHU WKH +5 RU '0 DUHD� DQG WKHQ UHVWRUH LW E\ XVLQJ 75$16)(5 '$7$
WKH QH[W WLPH WKH 8QLW LV SRZHUHG XS�

7KH IROORZLQJ SURJUDPPLQJ H[DPSOH VKRZV ,5 Q�� GDWD PRYLQJ WR +5 ��
DQG ,5 Q�� GDWD PRYLQJ WR +5 ��� ,I WKHUH LV QR RULJLQ� ELW �� RI ,5 ZRUG Q��
�WKH 1R�RULJLQ IODJ� WXUQV 21 �JRHV WR ��� $V ORQJ DV WKHUH LV DQ RULJLQ DQG WKH
SUHVHQW SRVLWLRQ GDWD LV YDOLG� WKH SUHVHQW SRVLWLRQ ZLOO EH WUDQVIHUUHG�

5HWDLQLQJ 3UHVHQW 3RVLWLRQ

75$16)(5 '$7$ 6HFWLRQ �ï�
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� &:

� &&:

Q��

Q��

�� ��

[��� [��� [��� [���

[��� [��� [���

Q�� Q��

[��� [��� [��� [���[��� [��� [���

;)(5 ����

�����

Q��

+5 ��

[��� [��� [��� [���

[��� [��� [���

+5 ��

+5 ��

Q��� ELW ��

'LUHFWLRQ 'LUHFWLRQ

'LUHFWLRQ

'DWD PXVW EH SUHSDUHG LQ WKH VDPH PDQQHU DV IRU QRUPDO H[HFXWLRQ RI
75$16)(5 '$7$� H[FHSW WKDW RQO\ WZR ZRUGV LQGLFDWLQJ WKH WDUJHW SRVLWLRQ
DUH QHFHVVDU\�

,5 ZRUG Q��� ELW ��

6HW WKLV ELW WR � LQ RUGHU WR XVH WKH SUHVHW IXQFWLRQ� ,I WKLV ELW LV VHW WR �� WKH
EHJLQQLQJ WUDQVIHU QXPEHU LV VHW LQ ELWV �� WR �� DV GHVFULEHG LQ %HJLQQLQJ
:RUG 1XPEHU XQGHU 6HFWLRQ �ï�ï��

,5 ZRUG Q��� ELWV �� WR ��

7KLV QXPEHU LQGLFDWHV WKH ILUVW RI WKH WZR ZRUGV WR EH WUDQVIHUUHG LQ DV WKH
SUHVHQW SRVLWLRQ� 7KH WZR ZRUGV PXVW EH ZLWKLQ RQH RI WKH GDWD DUHDV GHVLJ�
QDWHG LQ 'DWD 3UHSDUDWLRQ WRZDUG WKH EHJLQQLQJ RI 6HFWLRQ �ï�ï��

,5 ZRUG Q��� ELWV �� WR ��

6HW WKH GDWD DUHD �LQ IRXU GLJLWV %&'� IURP ZKLFK WKH WUDQVIHU LV WR EH PDGH�

'DWD 3UHSDUDWLRQ

3UHVHQW 3RVLWLRQ 3UHVHW %LW

%HJLQQLQJ :RUG 1XPEHU

3& 'DWD $UHD

75$16)(5 '$7$ 6HFWLRQ �ï�
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'DWD $UHD

��

��

��

��

��

Q��

Q��

�� ��

Q�� Q��

[��� [��� [��� [���[��� [���

'0

,�2

/5

+5

$5

%HJLQQLQJ ZRUG QXPEHU

6HW D ZRUG
QXPEHU LQ
��GLJLW %&'
FRGH

1XPEHU RI WUDQVIHUV
�1RW UHTXLUHG�

,5 ZRUG Q� ELW ��

$IWHU WKH DERYH VHWWLQJV DUH PDGH� 75$16)(5 '$7$ LV H[HFXWHG E\ WXUQLQJ
21 WKLV ELW� 7KLV FDQ DOO EH GRQH LQ RQH VFDQ�

([HFXWLRQ ([DPSOH �3UHVHW�
7KH IROORZLQJ H[DPSOH DVVXPHV WKDW ELW �� RI ,5 ZRUG Q�� KDV EHHQ VHW WR ��

75$16)(5 '$7$
&RPPDQG %LW

75$16)(5 '$7$ 6HFWLRQ �ï�
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6HW QHFHVVDU\ LQIRUPDWLRQ LQ ,5 DUHD�

�

�

�

�

�

�

'DWD
WUDQVIHU

3UHVHQW SRVLWLRQ SUHVHW
,5 Q��� ELW ��

%HJLQQLQJ ZRUG QXPEHU
,5 Q��

3& GDWD DUHD
,5 Q�� ELWV �� WR ��

75$16)(5 '$7$
,5 Q� ELW ��

7UDQVIHU FRPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

3UHVHQW SRVLWLRQ
,5 Q�� DQG Q��

7KLV SRVLWLRQ LV UHIOHFWHG LQ WKH ,1 UHIUHVK DUHD
3UHVHQW SRVLWLRQ GHWHUPLQHG

3UHVHW YDOXH

�ï�� 0DQXDO 2SHUDWLRQV
$OWKRXJK SRVLWLRQLQJ LV JHQHUDOO\ FDUULHG RXW DFFRUGLQJ WR WKH SURJUDP LQ WKH
PHPRU\ RI WKH 3&� WKH 3RVLWLRQ &RQWURO 8QLW DOVR DOORZV \RX WR SRVLWLRQ PDQ�
XDOO\ ZKHQ \RX QHHG WR� <RX FDQ FKRRVH IURP WKUHH PDQXDO IHHGLQJ FRP�
PDQGV� GHSHQGLQJ RQ KRZ IDU DQG KRZ IDVW \RX ZLVK WR FKDQJH WKH SRVLWLRQ�

7KHVH WKUHH� +,*+�63((' -2*� /2:�63((' -2*� DQG ,1&+� DUH H[�
HFXWHG ZKHQ WKHLU UHVSHFWLYH FRPPDQG ELWV WXUQ 21 LQ WKH ,5 DUHD� $V ZLWK
RWKHU FRPPDQGV� WKH 3RVLWLRQ &RQWURO 8QLW PDNHV XVH RI WKH '0 DUHD GDWD LQ
FDUU\LQJ WKHP RXW� <RX FDQ XVH +,*+�63((' -2* RU /2:�63((' -2* IRU
UDSLG PDQXDO SRVLWLRQLQJ� +,*+�63((' -2* XVHV DFFHOHUDWLRQ DQG GHFHOHU�
DWLRQ DV ZHOO DV WKH WDUJHW VSHHG� <RX FDQ XVH ,1&+ IRU YHU\ ILQH DGMXVW�
PHQWV� IHHGLQJ RQH SXOVH DW D WLPH�

�ï��ï� '0 $UHD 6HWWLQJV
,Q DGGLWLRQ WR WKH VHWWLQJV GHVFULEHG LQ WKLV VHFWLRQ� WKH IROORZLQJ GDWD PXVW
DOVR EH VHW LQ RUGHU WR H[HFXWH +,*+�63((' -2*� 7KH\ DUH WKH VDPH DV
WKRVH VHW IRU 67$57� VR WKH\ FDQ EH VHW E\ IROORZLQJ WKH LQVWUXFWLRQV FRQ�
WDLQHG LQ 6HFWLRQ �ï�� 2QO\ WKH ILUVW WKUHH RI WKHVH QHHG EH VHW IRU
/2:�63((' -2*�

,QLWLDO 6SHHG 1XPEHU %LWV �� WR �� RI '0 ZRUG P

6SHHGV '0 ZRUGV P��� WKURXJK P���

0DQXDO 2SHUDWLRQV 6HFWLRQ �ï��
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6SHHG 8QLWV '0 ZRUG P���

$FFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'HFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'0 ZRUG P��� ELWV �� WR ��

6HW DQ LQWHJHU EHWZHHQ � DQG ) �KH[��

7KH VSHHG QXPEHU VHW KHUH UHIHUV WR RQH RI WKH VSHHGV VHW LQ '0 ZRUGV
P��� WKURXJK P���� DQG LQ '0 ZRUG P��� ELW ���

'0 ZRUG P��� ELWV �� WR ��

6HW DQ LQWHJHU EHWZHHQ � DQG ) �KH[��

7KH VSHHG QXPEHU VHW KHUH UHIHUV WR RQH RI WKH VSHHGV VHW LQ '0 ZRUGV
P��� WKURXJK P���� DQG LQ '0 ZRUG P��� ELW ���

�ï��ï� ,5 $UHD 6HWWLQJV

,Q &���+ 3&V� ,5 ZRUGV ��� WR ��� DUH XVHG IRU 6SHFLDO ,�2 8QLWV� :KHQ D
3RVLWLRQ &RQWURO 8QLW LV XVHG� WKH\ DUH DOORFDWHG DV ,�2 UHIUHVK DUHDV� )RU D
GHWDLOHG H[SODQDWLRQ� VHH 6HFWLRQ �ï�� )RU D GHWDLOHG WDEOH RI ZRUGV DQG ELWV
LQ WKH ,5 DUHD� VHH $SSHQGL[ '�

,5 ZRUG Q� ELW ��

�� 6WRS
�� 2SHUDWH

,5 ZRUG Q� ELW ���

�� &:
�� &&:

,5 ZRUG Q� ELW ��

�� 6WRS
�� 2SHUDWH

,5 ZRUG Q� ELW ��

�� 6WRS
�� 2SHUDWH

�ï��ï� +,*+�63((' -2*

)HHGLQJ VWDUWV DW WKH GHVLJQDWHG VSHHG ZKHQ WKH +,*+�63((' -2* FRP�
PDQG ELW �,5 ZRUG Q� ELW ��� WXUQV 21 �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH��
)HHGLQJ FRQWLQXHV XQWLO WKH FRPPDQG ELW WXUQV 2))�

+,*+�63((' -2* 6SHHG
1XPEHU

/2:�63((' -2* 6SHHG
1XPEHU

+,*+�63((' -2*
&RPPDQG

,1&+�-2* 'LUHFWLRQ

/2:�63((' -2*
&RPPDQG

,1&+ &RPPDQG

0DQXDO 2SHUDWLRQV 6HFWLRQ �ï��
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�

�

�

�

,QLWLDO VSHHG

+,*+�63((' -2* VSHHG

$FFHOHUDWLRQ
'HFHOHUDWLRQ

,QLWLDO VSHHG
7LPH

+,*+�63((' -2*
,5 Q� ELW ��

3XOVH RXWSXW

%XV\ IODJ
,5 Q��� ELW ��

(QG SRVLWLRQ �VWRS�,QLWLDO SRVLWLRQ �VWDUW�

�ï��ï� /2:�63((' -2*
)HHGLQJ VWDUWV DW WKH GHVLJQDWHG VSHHG ZKHQ WKH /2:�63((' -2* FRP�
PDQG ELW �,5 ZRUG Q� ELW ��� WXUQV 21 �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH��
)HHGLQJ FRQWLQXHV XQWLO WKH FRPPDQG ELW WXUQV 2))�

�

�

�

�

7LPH

/2:�63((' -2*
,5 Q� ELW ��

3XOVH RXWSXW

%XV\ IODJ
,5 ��� ELW Q��

/2:�63((' -2* VSHHG

,QLWLDO SRVLWLRQ �VWDUW� (QG SRVLWLRQ �VWRS�

�ï��ï� ,1&+
<RX FDQ XVH ,1&+ WR PDQXDOO\ SRVLWLRQ RQH SXOVH DW D WLPH� 2QH SXOVH LV IHG
HDFK WLPH WKH ,1&+ FRPPDQG ELW� ELW �� RI ,5 ZRUG Q� LV WXUQHG 21 �HIIHFWLYH
RQ VLJQDO·V ULVLQJ HGJH��

0DQXDO 2SHUDWLRQV 6HFWLRQ �ï��
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�

�

�

� SXOVH ���� PV�

21 IRU � VFDQ ZKHQ VFDQ WLPH LV �� PV RU PRUH�
21 IRU � VFDQV ZKHQ VFDQ WLPH LV OHVV WKDQ �� PV�

7LPH

,1&+

,5 Q� ELW ��

3XOVH RXWSXW

%XV\ IODJ
,5 Q��� ELW ��

$SSUR[� � PV

�ï�� ([WHUQDO ,QWHUUXSW &RPPDQGV
<RX FDQ VWRS SRVLWLRQLQJ RU FKDQJH VSHHGV ZLWK HLWKHU WKH ELWV VHW LQ WKH ,5
DUHD RU E\ H[WHUQDO LQWHUUXSW VLJQDO LQSXW� GHSHQGLQJ RQ \RXU ',3 VZLWFK VHW�
WLQJV� ,W LV SRVVLEOH WR VHW WKH SLQV VR WKDW ERWK RI WKHVH PHWKRGV �FRPPDQG
ELWV DQG H[WHUQDO LQWHUUXSWV� DUH DYDLODEOH DW WKH VDPH WLPH IRU HLWKHU 6723 RU
&+$1*( 63(('�

$V LOOXVWUDWHG LQ WKH IROORZLQJ GLDJUDPV� SRVLWLRQLQJ GHFHOHUDWHV WR D VWRS
ZKHQ 6723 LV H[HFXWHG� :KHQ &+$1*( 63((' LV H[HFXWHG� SRVLWLRQLQJ
DFFHOHUDWHV RU GHFHOHUDWHV WR WKH GHVLJQDWHG VSHHG� 6SHFLI\ WKH WDUJHW VSHHG
WR EH XVHG IRU &+$1*( 63((' E\ VHWWLQJ WKH VSHHG QXPEHUV LQ ELWV �� WR
�� RI ,5 ZRUG Q��� ,I WKRVH ELWV DUH VHW WR ��� WKH QH[W VSHHG QXPEHU DIWHU WKH
RQH FXUUHQWO\ EHLQJ H[HFXWHG ZLOO EH WDNHQ DV WKH WDUJHW VSHHG� 7KH WDUJHW
VSHHGV XVHG GXULQJ &+$1*( 63((' DUH WDNHQ LQ RUGHU� EHJLQQLQJ ZLWK WKH
ORZHVW VSHHG QXPEHU� IURP WKH '0 DUHD�

:KHQ H[HFXWLQJ &+$1*( 63((' ZLWK DQ H[WHUQDO LQSXW� GHVLJQDWH WKH
VSHHG QXPEHU IURP ,5 ZRUG Q�� DW OHDVW RQH VFDQ WLPH LQ DGYDQFH RU LW ZLOO
QRW EH HIIHFWLYH� 2WKHUZLVH� ZKHQ GHVLJQDWLQJ WKH VSHHG QXPEHU� XVH DQ ,5
DUHD ZRUN ELW� �6HH ,5 $UHD 6HWWLQJV EHORZ��

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��



���

$FFHOHUDWLRQ

67$57

7LPH

'HFHOHUDWLRQ
$FFHOHUDWLRQ

$FFHOHUDWLRQ

7LPH

6723 �FRPPDQG H[HFXWHG�

7DUJHW VSHHG ��

(QG SRVLWLRQ �SRVLWLRQLQJ VWRSV�

67$57

&+$1*( 63((' �FRPPDQG H[HFXWHG�

7DUJHW VSHHG ��

7DUJHW VSHHG ��

7DUJHW VSHHG ��

&RQQHFWLRQ IRU ([WHUQDO ,QWHUUXSW 6LJQDO
7KH VLJQDO OHYHO·V ULVLQJ HGJH LV WDNHQ DV WKH LQSXW VLJQDO�

([WHUQDO LQSXW SLQ QR�

��
$

%

([WHUQDO LQWHUUXSW VLJQDO
�

�

,QWHUUXSW VLJQDO UHFHLYHG

'& SRZHU VXSSO\

�� 9

� 9

7KH VHWWLQJ RI SLQ �� RQ WKH EDFN�SDQHO ',3 VZLWFK GHWHUPLQHV WKH IXQFWLRQ RI
ELW �� RI ,5 ZRUG Q� ,I SLQ �� LV 21� WKH IXQFWLRQ RI ELW �� LV GHWHUPLQHG E\ SLQ
��� ,I SLQ �� LV 2))� ELW �� GHILQHV WKH UHVSRQVH WR H[WHUQDO LQWHUUXSWV DV IRO�
ORZV�

�� 6723 H[HFXWHG LQ UHVSRQVH WR H[WHUQDO LQWHUUXSWV
�� &+$1*( 63((' H[HFXWHG LQ UHVSRQVH WR H[WHUQDO LQWHUUXSWV

,I SLQ �� LV 21 DQG SLQ �� LV 2))� 6723 LV H[HFXWHG LQ UHVSRQVH WR H[WHUQDO
LQWHUUXSWV� ,I SLQ �� DQG SLQ �� DUH ERWK 21� &+$1*( 63((' LV H[HFXWHG LQ
UHVSRQVH WR H[WHUQDO LQWHUUXSWV� 7KH H[WHUQDO LQWHUUXSW VLJQDO LV DFNQRZOHGJHG
RQ LWV ULVLQJ HGJH�

7KHUH DUH WKXV WZR ZD\V WR H[HFXWH 6723� WKURXJK DQ H[WHUQDO LQWHUUXSW RU
WKURXJK WKH FRPPDQG ELW� ELW �� RI ,5 ZRUG Q� %RWK RI WKHVH PHWKRGV DUH
DYDLODEOH DW WKH VDPH WLPH LI ELW �� RI ZRUG Q LV VHW WR � DQG SLQ �� RQ WKH
EDFN�SDQHO ',3 VZLWFK LV 2))� RU LI SLQ �� LV 21 DQG SLQ �� LV 2))�

7KHUH DUH DOVR WZR ZD\V WR H[HFXWH &+$1*( 63(('� WKURXJK DQ H[WHUQDO
LQWHUUXSW RU� LI SLQ �� LV 21� GLUHFWO\ E\ XVLQJ ELW �� RI ZRUG Q DV WKH FRPPDQG

',3 6ZLWFK 6HWWLQJV

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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ELW� ([HFXWLRQ WKURXJK DQ H[WHUQDO LQWHUUXSW LV DYDLODEOH LI ELW �� RI ZRUG Q LV
VHW WR � DQG SLQ �� RQ WKH ',3 VZLWFK LV 2))� RU LI SLQV �� DQG �� DUH ERWK
21� ,Q WKH ODWWHU FDVH� H[HFXWLRQ WKURXJK WKH FRPPDQG ELW DQG WKURXJK DQ
H[WHUQDO LQWHUUXSW DUH ERWK DYDLODEOH�

7KH IROORZLQJ GDWD PXVW EH VHW WR H[HFXWH 6723 DQG &+$1*( 63(('� EXW
LW LV WKH VDPH DV WKDW VHW IRU 67$57� 5HIHU WR 6HFWLRQ �ï� IRU GHWDLOV�

$FFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

'HFHOHUDWLRQ %LWV �� WR �� RI '0 ZRUG P���

,Q DGGLWLRQ WR ELWV �� DQG �� RI ZRUG Q �GHVFULEHG XQGHU ',3 6ZLWFK 6HWWLQJV
DERYH�� VHW ELWV �� WR �� RI ,5 ZRUG Q��� ,I WKHVH ELWV DUH VHW WR ��� WKH QH[W
VSHHG QXPEHU DIWHU WKH RQH FXUUHQWO\ EHLQJ H[HFXWHG ZLOO EH WDNHQ DV WKH
WDUJHW VSHHG IRU &+$1*( 63(('� ,I WKH\ DUH VHW WR IURP �� WR ��� WKHQ WKH\
ZLOO VSHFLI\ WKH VSHHG QXPEHU WR EH WDNHQ DV WKH WDUJHW VSHHG�

:KHQ H[HFXWLQJ &+$1*( 63((' ZLWK DQ H[WHUQDO LQWHUUXSW VLJQDO� WKH GDWD
IURP WKLV DUHD PXVW EH ZULWWHQ LQ DW OHDVW RQH VFDQ WLPH EHIRUH WKH LQWHUUXSW
VLJQDO� :KHQ H[HFXWLQJ &+$1*( 63((' ZLWK D ZRUN ELW �ELW �� RI ,5 ZRUG
Q�� LW FDQ EH ZULWWHQ LQ VLPXOWDQHRXVO\ ZLWK WKH ULVLQJ HGJH RI WKH ZRUN ELW�

�ï��ï� 6723
6723 FDQ EH H[HFXWHG GXULQJ SXOVH RXWSXW IRU 67$57� 25,*,1 6($5&+�
25,*,1 5(7851� +,*+�63((' -2*� DQG /2:�63((' -2* WR GHFHOHUDWH
WR D VWRS �HIIHFWLYH RQ VLJQDO·V ULVLQJ HGJH�� 1RWH� KRZHYHU� WKDW WKH QH[W
67$57 FDQQRW EH H[HFXWHG DV ORQJ DV 6723 �HLWKHU IURP ELW �� RI ,5 ZRUG Q
RU IURP DQ H[WHUQDO LQWHUUXSW VLJQDO� LV LQ HIIHFW�

:KHQ WKH 6723 FRPPDQG ELW LV VHW GXULQJ H[HFXWLRQ RI D SRVLWLRQLQJ DFWLRQ
XQGHU 67$57� WKH 3RVLWLRQLQJ &RPSOHWHG IODJ LV QRW WXUQHG 21� DQG WKH SRVL�
WLRQLQJ DFWLRQ QXPEHU LV QRW FKDQJHG� :KHQ 67$57 LV QH[W H[HFXWHG� WKH
WDUJHW SRVLWLRQ DQG VSHHG RI WKDW DFWLRQ ZLOO EH XVHG� DV ORQJ DV WKH WDUJHW
SRVLWLRQ KDV QRW EHHQ H[FHHGHG� 7KH %XV\ IODJ� KRZHYHU� WXUQV 2))� DOORZLQJ
PDQXDO RSHUDWLRQV WR EH XVHG XS WR WKH QH[W 67$57�

+HUH LV DQ H[DPSOH LQ ZKLFK WKH IROORZLQJ '0 ZRUGV DQG GDWD DUH XVHG�

&RPSOHWLRQ FRGH� FRQWLQXRXV

7DUJHW SRVLWLRQ

&RPSOHWLRQ FRGH� VLQJOH

7DUJHW SRVLWLRQ

�� ��

7DUJHW VSHHG ��

7DUJHW VSHHG ��

3RVLWLRQLQJ DFWLRQ ��

3RVLWLRQLQJ DFWLRQ ��

P���

P���

P���

P���

P���

P���

�

�

�

�

7KH IROORZLQJ GLDJUDP VKRZV WKH VLWXDWLRQ ZKHQ 6723 LV QRW H[HFXWHG�

'0 $UHD 6HWWLQJV

,5 $UHD 6HWWLQJV

6723 ([HFXWHG 'XULQJ
3RVLWLRQLQJ $FWLRQV

([DPSOH �

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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�

�

�

�

�

�

7LPH

67$57
,5 Q� ELW ��

3RVLWLRQLQJ &RPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

67$57

7DUJHW VSHHG ��

7DUJHW VSHHG ��

7DUJHW SRVLWLRQ IRU DFWLRQ ��

��

6WRS �DW WDUJHW SRVLWLRQ
IRU DFWLRQ ���

��

7KH QH[W GLDJUDP LOOXVWUDWHV WKH FDVH ZKHUH 6723 LV H[HFXWHG EHIRUH SRVL�
WLRQLQJ LV ILQLVKHG� ,Q WKLV H[DPSOH� 67$57 KDV LQLWLDWHG D VHTXHQFH RI WZR
SRVLWLRQLQJ DFWLRQV� WKH ILUVW ´FRQWLQXRXVµ DQG WKH VHFRQG ´VLQJOH�µ ,I 6723
ZDV QRW H[HFXWHG� SRVLWLRQLQJ ZRXOG UHDFK WKH WDUJHW VSHHG �VSHHG ��� IRU
DFWLRQ ��� GHFHOHUDWH WR WKH WDUJHW VSHHG �VSHHG ��� IRU DFWLRQ ��� DQG ILQDOO\
VWRS DW WKH WDUJHW SRVLWLRQ IRU DFWLRQ ���

:KHQ 6723 LV H[HFXWHG GXULQJ SRVLWLRQLQJ DFWLRQ ��� KRZHYHU� SRVLWLRQLQJ
LPPHGLDWHO\ GHFHOHUDWHV WR D VWRS� 7KH 6723 ([HFXWHG IODJ WXUQV 21 DQG
WKH %XV\ IODJ WXUQV 2)) �DOORZLQJ PDQXDO RSHUDWLRQ�� 7KH 3RVLWLRQLQJ &RP�
SOHWHG IODJ� KRZHYHU� UHPDLQV 2)) XQWLO ERWK DFWLRQ �� DQG DFWLRQ �� KDYH
EHHQ IXOO\ LPSOHPHQWHG� 7KH SRVLWLRQLQJ DFWLRQ QXPEHU UHPDLQV WKH VDPH�
DQG WKH WDUJHW VSHHG DQG WDUJHW SRVLWLRQ IRU WKDW DFWLRQ DUH XVHG WKH QH[W WLPH
67$57 LV H[HFXWHG �DV ORQJ DV WKH WDUJHW SRVLWLRQ KDV QRW DOUHDG\ EHHQ H[�
FHHGHG��

([DPSOH �

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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67$57
,5 Q� ELW ��

6723
,5 Q� ELW ��
�RU H[WHUQDO LQWHUUXSW�

3XOVH RXWSXW

3RVLWLRQLQJ &RPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

3RVLWLRQLQJ DFWLRQ QXPEHU
,5 Q��� ELWV �� WR ��

2XWSXW FRGH
,5 Q��� ELWV �� WR ��

7DUJHW SRVLWLRQ
IRU DFWLRQ ��

6WRSV DW WDUJHW SRVLWLRQ
IRU DFWLRQ ���

2XWSXW FRGH RI
DFWLRQ ��

2XWSXW FRGH RI
DFWLRQ ��

�� ��
��

7DUJHW VSHHG ��

7KLV GLDJUDP VKRZV H[HFXWLRQ ZKHQ D WDUJHW SRVLWLRQ GHVLJQDWHG IURP WKH
RULJLQ �L�H�� QRW DQ LQFUHPHQW� LV H[FHHGHG GXULQJ GHFHOHUDWLRQ IRU 6723� DV
FDQ KDSSHQ ZKHQ 6723 LV H[HFXWHG GXULQJ WKH HQG RI D FRQWLQXRXV SRVLWLRQ�
LQJ DFWLRQ� ,I 67$57 LV H[HFXWHG DJDLQ EHIRUH WKLV VLWXDWLRQ LV FRUUHFWHG� WKH
IHHGLQJ GLUHFWLRQ IRU WKH DFWLRQ ZLOO EH ZURQJ� DQG DQ HUURU �FRGH ����� ZLOO EH
JHQHUDWHG GXH WR LQDELOLW\ WR EHJLQ WKH DFWLRQ� 7KH 3RVLWLRQ &RQWURO 8QLW FDQ
EH UHVWDUWHG DIWHU PDQXDOO\ IHHGLQJ �ZLWK -2*� EDFN WR WKH RWKHU VLGH RI WKH
WDUJHW SRVLWLRQ IRU DFWLRQ ���

7KLV HUURU ZLOO DOVR EH JHQHUDWHG LI WKH WDUJHW SRVLWLRQ IRU DFWLRQ �� LV H[FHHG�
HG WKURXJK PDQXDO RSHUDWLRQV EHIRUH 67$57 LV H[HFXWHG IROORZLQJ 6723�

([DPSOH �

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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67$57
,5 Q� ELW ��

6723
,5 Q� ELW ��
�RU H[WHUQDO LQWHUUXSW�

3XOVH RXWSXW

3RVLWLRQLQJ &RPSOHWHG IODJ
,5 Q��� ELW ��

(UURU IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

6723 ([HFXWHG IODJ
,5 Q��� ELW ��

(UURU FRGH
,5 Q��

3RVLWLRQLQJ DFWLRQ QXPEHU
,5 Q��� ELWV �� WR ��

7DUJHW SRVLWLRQ IRU
DFWLRQ �� LV SDVVHG�

7DUJHW VSHHG ��

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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:KHQ WKH WDUJHW SRVLWLRQ LV H[SUHVVHG DV DQ LQFUHPHQW� WKH SRVLWLRQLQJ DFWLRQ
ZLOO EH DXWRPDWLFDOO\ VWDUWHG RYHU IURP WKH SRVLWLRQ DUULYHG DW DIWHU 6723 ZDV
H[HFXWHG�
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7LPH

67$57
,5 Q� ELW ��

6723
,5 Q� ELW ��

3XOVH RXWSXW

3RVLWLRQLQJ &RPSOHWHG IODJ
,5 Q��� ELW ��

%XV\ IODJ
,5 Q��� ELW ��

6723 ([HFXWHG IODJ
,5 Q��� ELW ��

3RVLWLRQLQJ DFWLRQ QXPEHU
,5 Q��� ELWV �� WR ��

2XWSXW FRGH
,5 Q��� ELWV �� WR ��

�� ��

��

2XWSXW FRGH RI
DFWLRQ ��

2XWSXW FRGH RI
DFWLRQ ��

� � �

)HHGLQJ ZLOO EH GHFHOHUDWHG WR D VWRS DQG WKH FRPPDQG PXVW EH UHH[HFXWHG
IURP WKH SRVLWLRQ UHDFKHG DW WKH HQG RI 6723�

)HHGLQJ VWRSV DFFRUGLQJ WR WKH GHFHOHUDWLRQ UDWH�

([DPSOH �

6723 'XULQJ 25,*,1
6($5&+

6723 'XULQJ 25,*,1
5(7851

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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6723
,5 Q� ELW ��

3XOVH RXWSXW

%XV\ IODJ
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6723 ([HFXWHG IODJ
,5 Q��� ELW ��

,I 6723 LV H[HFXWHG GXULQJ +,*+�63((' -2*� IHHGLQJ ZLOO EH VWRSSHG MXVW
DV LI WKH +,*+�63((' -2* FRPPDQG ELW �,5 ZRUG Q� ELW ��� ZHUH UHVHW WR ��
7KH FRPPDQG ELW� KRZHYHU� ZLOO UHPDLQ DW ��
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7LPH
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6723
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6723 ([HFXWHG IODJ
,5 Q��� ELW ��

6723 'XULQJ +,*+�63(('
-2*

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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,I 6723 LV H[HFXWHG GXULQJ /2:�63((' -2*� IHHGLQJ ZLOO EH VWRSSHG MXVW
DV LI WKH /2:�63((' -2* FRPPDQG ELW �,5 ZRUG Q� ELW ��� ZHUH UHVHW WR ��
7KH FRPPDQG ELW� KRZHYHU� ZLOO UHPDLQ DW ��
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7LPH

/2:�63((' -2*
,5 Q� ELW ��

6723
,5 Q� ELW ��

3XOVH RXWSXW

%XV\ IODJ
,5 Q��� ELW ��

6723 ([HFXWHG IODJ
,5 Q��� ELW ��

:KHQ 6723 LV H[HFXWHG IRU WKH ILUVW WLPH GXULQJ D SRVLWLRQLQJ DFWLRQ ZLWK D
FRPSOHWLRQ FRGH RI �� SRVLWLRQLQJ ZLOO EH H[HFXWHG DFFRUGLQJ WR ZKDWHYHU SR�
VLWLRQ GDWD LV VHW� :KHQ LW LV H[HFXWHG IRU D VHFRQG WLPH �VHH WKH IROORZLQJ
H[DPSOH GLDJUDP�� SRVLWLRQLQJ LV LQWHUUXSWHG DQG GHFHOHUDWHV WR D VWRS� 6HH
DOVR &RPSOHWLRQ &RGH XQGHU 6HFWLRQ �ï�ï��

3RVLWLRQLQJ FDQQRW EH UHVWDUWHG DV ORQJ DV WKH VLJQDO GHILQHG DV WKH 6723
FRPPDQG �HLWKHU ,5 ZRUG Q� ELW �� RU DQ H[WHUQDO LQWHUUXSW VLJQDO� LV 21� )RU
GHWDLOV RQ GHILQLQJ HLWKHU ,5 ZRUG Q� ELW �� RU DQ H[WHUQDO LQWHUUXSW VLJQDO DV
WKH 6723 FRPPDQG� VHH ',3 6ZLWFK 6HWWLQJV XQGHU 6HFWLRQ �ï���

6723 'XULQJ /2:�63(('
-2*

6723 'XULQJ D &RPSOHWLRQ
&RGH � 3RVLWLRQLQJ $FWLRQ

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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3RVLWLRQLQJ LV DOUHDG\ VWDUWHG� EXW
WKH IODJ WXUQV 2)) RQH VFDQ ODWHU�

:KHQ 6723 LV H[HFXWHG IRU WKH VHFRQG WLPH� SRVLWLRQLQJ LV LQWHUUXSWHG DQG
GHFHOHUDWHV WR D VWRS�

6723
,5 Q� ELW ��

3XOVH RXWSXW

6723 ([HFXWHG IODJ
,5 Q��� ELW ��

3RVLWLRQLQJ &RPSOHWHG IODJ

7KH SRVLWLRQLQJ DFWLRQ QXPEHU DQG RXWSXW FRGH ZLOO QRW EH XSGDWHG�
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([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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�ï��ï� &+$1*( 63(('

&+$1*( 63((' FDQ RQO\ EH H[HFXWHG GXULQJ SRVLWLRQLQJ LQLWLDWHG ZLWK
67$57� :KHQ H[HFXWLQJ &+$1*( 63((' VHYHUDO WLPHV FRQVHFXWLYHO\� \RX
FDQ HLWKHU FKRRVH WR KDYH VSHHG QXPEHUV LQFUHPHQWHG RQH E\ RQH� RU VHOHFW
VSHFLILF VSHHG QXPEHUV WR EH H[HFXWHG LQ DQ\ RUGHU� 6HW WKH VSHHG QXPEHUV
LQ ELWV �� WR �� RI ,5 ZRUG Q��� �6HH ,5 $UHD 6HWWLQJV DQG ',3 6ZLWFK 6HW�
WLQJV XQGHU 6HFWLRQ �ï���� ,I \RX VHW WKHVH ELWV WR ��� WKH VSHHG QXPEHUV ZLOO
EH LQFUHPHQWHG LQ RUGHU IURP WKH RQH FXUUHQWO\ EHLQJ H[HFXWHG� <RX FDQ VH�
OHFW VSHFLILF VSHHG QXPEHUV E\ VHWWLQJ WKH ELWV DQ\ZKHUH IURP �� WR ���

,W LV DOVR SRVVLEOH WR H[HFXWH &+$1*( 63((' ZLWK ELW �� RI ,5 ZRUG Q� GH�
SHQGLQJ RQ WKH ',3 VZLWFK VHWWLQJV� ,I ELW �� LV XVHG� WKH GDWD ZLOO VLPXOWD�
QHRXVO\ EH LQSXW WR ,5 ZRUG Q��� ,I \RX XVH DQ H[WHUQDO LQWHUUXSW VLJQDO� KRZ�
HYHU� EH VXUH WR LQSXW WKH GDWD DW OHDVW RQH VFDQ WLPH HDUO\ RU LW ZLOO QRW EH
HIIHFWLYH�

:KHQ WKH WDUJHW SRVLWLRQ LV EHLQJ DSSURDFKHG� &+$1*( 63((' ZLOO QRW DI�
IHFW GHFHOHUDWLRQ� ,Q RWKHU ZRUGV� QRUPDO GHFHOHUDWLRQ WR HQG DW WKH WDUJHW
SRVLWLRQ ZLOO EH FDUULHG RXW IRU VLQJOH� SDXVH� RU EDQN HQG SRVLWLRQLQJ DFWLRQV�
DQG WKH WDUJHW VSHHG IRU WKH QH[W SRVLWLRQLQJ DFWLRQ ZLOO WDNH SULRULW\ IRU D FRQ�
WLQXRXV SRVLWLRQLQJ DFWLRQ�

,Q WKH IROORZLQJ H[DPSOH GLDJUDP� VSHHG QXPEHU � LV XVHG IRU WKH SRVLWLRQLQJ
DFWLRQ H[HFXWHG ILUVW�

�

�

�

�

7LPH

67$57
,5 Q� ELW ��

&+$1*( 63(('
�H[WHUQDO LQWHUUXSW LQSXW
RU ,5 Q� ELW ���

3XOVH RXWSXW

6SHHG QR� GHVLJQDWLRQ
,5 Q��� ELWV �� WR ��

6SHHG ��
6SHHG ��

6SHHG ��

6SHHG ��

�� �� ��

([HFXWLRQ ([DPSOH

([WHUQDO ,QWHUUXSW &RPPDQGV 6HFWLRQ �ï��
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6(&7,21 �
3URJUDPPLQJ ([DPSOHV

7KLV VHFWLRQ FRQWDLQV H[DPSOHV RI SRVVLEOH DSSOLFDWLRQV RI 3RVLWLRQLQJ &RQWURO 8QLW FRPPDQGV� LQSXWV� DQG RXWSXWV� 7KH
ILUVW H[DPSOH �VHH 6HFWLRQ �ï�� VKRZV WKH PLQLPXP GDWD UHTXLUHG IRU RSHUDWLRQ� 7KH VHFRQG H[DPSOH �6HFWLRQ �ï��
VKRZV WKH XVH RI RQO\ RQH SRVLWLRQLQJ DFWLRQ XQGHU 67$57 DXJPHQWHG E\ 5(6(7 25,*,1� 6HFWLRQ �ï�GHPRQVWUDWHV
WKH XVH RI H[WHUQDO VZLWFKHV WR FRQWURO SRVLWLRQLQJ DFWLRQV� ZKLOH 6HFWLRQV �ï�DQG �ï�VKRZ XVH RI 75$16)(5 '$7$�
WKH H[DPSOH LQ 6HFWLRQ �ï�� IURP WKH 3&� DQG LQ 6HFWLRQ �ï�� IURP H[WHUQDO VZLWFKHV� 6HFWLRQ �ï�VKRZV D FRPSOH[ VHULHV
RI SRVLWLRQLQJ DFWLRQV XQGHU 67$57� 7KH H[DPSOH LQ 6HFWLRQ �ï�LOOXVWUDWHV SRVVLEOH VHDUFK SDWWHUQV XQGHU 25,*,1
6($5&+� ZKLOH WKDW LQ �ï� LOOXVWUDWHV RQH SRVVLEOH XVH RI ]RQHV� FRQWUROOLQJ PDQXDO IHHGLQJ RSHUDWLRQV� 6HFWLRQ �ï�
VKRZV KRZ WR VHW VSHHGV E\ PXOWLSO\LQJ VSHHG XQLWV� DQG 6HFWLRQ �ï��VKRZV D SURJUDP ZLWK PXOWLSOH EDQNV� 5HIHU WR WKH
$SSHQGL[HV RU LQGLYLGXDO RSHUDWLRQ RU FRPPDQG GHVFULSWLRQV IRU GHWDLOV�

�ï� 2SHUDWLRQ ZLWK 0LQLPXP 'DWD �'LVSOD\LQJ -2* 3RVLWLRQV� ���� � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ DW ,QWHUYDOV 8VLQJ 5(6(7 25,*,1 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� )HHGLQJ 6HOHFWLYHO\ ZLWK 67$57 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 75$16)(5 '$7$ IURP 2WKHU 3& $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 75$16)(5 '$7$ IURP ([WHUQDO 6ZLWFKHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 67$57 WR &DUU\ 2XW 3RVLWLRQLQJ $FWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 2ULJLQ DQG 2ULJLQ 3UR[LPLW\ 6LJQDOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ =RQHV WR &RQWURO -RJJLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 6SHHGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�� 8VLQJ D 0XOWLSOH %DQN 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 2SHUDWLRQ ZLWK 0LQLPXP 'DWD �'LVSOD\LQJ -2* 3RVLWLRQV�
7KH ZLULQJ VKRZQ EHORZ LV WKH VLPSOHVW SRVVLEOH IRU 3RVLWLRQ &RQWURO 8QLW RS�
HUDWLRQ�

�� 9'&

$
%
$
%
$
%

��

��

��

&���+ 3&

(PHUJHQF\ VWRS

&: OLPLW

&&: OLPLW

+DQG�KHOG 3URJUDPPLQJ &RQVROH
&���+�35���3RVLWLRQ &RQWURO 8QLW ��

7KH GDWD VHWWLQJV VKRZQ EHORZ DUH WKH PLQLPXP UHTXLUHG WR SUHYHQW WKH
DODUP�HUURU /(' IURP IODVKLQJ�

+,*+�
63(('
-2*
VSHHG

25,*,1
6($5&+
SUR[LPLW\
VSHHG

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � � 6SHHG ��

'0 ���� � � � � 6SHHG ��

'0 ���� � � � � $FFHOHUDWLRQ

'0 ���� � � � � 'HFHOHUDWLRQ

25,*,1
5(7851
VSHHG

,QLWLDO
VSHHG

,QLWLDO
SRVLWLRQ
QR�

/2:�
63(('
-2*
VSHHG

25,*,1
6($5&+
VSHHG

3URFHGXUH
�� �� ���� �� 6HW WKH 3& WR 352*5$0 PRGH� DQG WKHQ EHJLQ RSHUDWLRQ IURP WKH 3UR�

JUDPPLQJ &RQVROH�
�� :ULWH GDWD LQWR WKH '0 DUHD DQG UHVWDUW�

�� 0RQLWRU WKH SUHVHQW SRVLWLRQ ZRUGV�

:LULQJ

'0 $UHD 6HWWLQJV

2SHUDWLRQ ZLWK 0LQLPXP 'DWD �'LVSOD\LQJ -2* 3RVLWLRQV� 6HFWLRQ �ï�
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�� 0RQLWRU WKH 5(6(7 25,*,1 FRPPDQG ELW�

�� 5HVHW WKH SUHVHQW SRVLWLRQ�

�� 6HW /2:�63((' -2* FRPPDQG ELW�

,QGLFDWRUV RQ 3RVLWLRQ &RQWURO 8QLW

1&���

581 %86<

&:

&&: (5525

&: DQG EXV\ /('V OLJKW ZKHQ
����� �GLUHFWLRQ� LV 2))�

$/$50

3URJUDPPLQJ &RQVROH 'LVSOD\

,QGLFDWHV FKDQJHV LQ SUHVHQW SR�
VLWLRQ�

�� 6WRS /2:�63((' -2*�

�ï� 3RVLWLRQLQJ DW ,QWHUYDOV 8VLQJ 5(6(7 25,*,1
,Q WKLV H[DPSOH� WKH 3RVLWLRQ &RQWURO 8QLW LV DVVXPHG WR EH DVVLJQHG XQLW
QXPEHU ��

3RVLWLRQLQJ DW ,QWHUYDOV 8VLQJ 5(6(7 25,*,1 6HFWLRQ �ï�
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(PHUJHQF\
VWRS

&: OLPLW

&&: OLPLW

2ULJLQ

2ULJLQ
SUR[LPLW\

3RVLWLRQ &RQWURO 8QLW

�� 9'&

)HHGLQJ LV H[HFXWHG WR SRVLWLRQV O\LQJ DW HTXDO GLVWDQFHV LQ WKH VDPH GLUHF�
WLRQ IURP D VSHFLILF SRLQW� UHSHDWHGO\ XVLQJ WKH VDPH SRVLWLRQLQJ DFWLRQ DQG
WKHQ 5(6(7 25,*,1�

25,*,1
6($5&+

2ULJLQ

�

2ULJLQ SUR[LPLW\
VLJQDO

5(6(7 25,*,1

2SHUDWLRQ

3RVLWLRQLQJ DW ,QWHUYDOV 8VLQJ 5(6(7 25,*,1 6HFWLRQ �ï�
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VSHHG

� WR )
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SRVLWLRQ
1R�
� WR ��
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� WR )

25,*,1
6($5&+
� WR )
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� WR )
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VSHHG
� WR )
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3LQ � 21 �'HVLJQDWLQJ SUHVHQFH RI RULJLQ SUR[LPLW\ VLJQDO�

3LQ � 21 �'HVLJQDWLQJ 1�2� FRQWDFW IRU RULJLQ SUR[LPLW\ VLJQDO�

3LQ � 21 �'HVLJQDWLQJ 1�&� FRQWDFW IRU RULJLQ VLJQDO�

2SHUDWLRQ
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6:

25,*,1 6($5&+

7KH SRVVLEOH VHDUFK SDWWHUQV IRU 25,*,1 6($5&+ XVLQJ ERWK DQ RULJLQ VLJ�
QDO DQG DQ RULJLQ SUR[LPLW\ VLJQDO DUH DV IROORZV�

&&:

&&:

&&:
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2ULJLQ SUR[LPLW\ VLJQDO

3XOVH RXWSXW

2ULJLQ �6WRS�

&: OLPLW
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2ULJLQ �6WRS�

67$57
2ULJLQ �6WRS�

�ï� 8VLQJ =RQHV WR &RQWURO -RJJLQJ
7KLV H[DPSOHV VKRZV KRZ WR XVH ]RQHV WR FKDQJH FRQGLWLRQV IRU PDQXDO RS�
HUDWLRQV �MRJJLQJ DQG LQFKLQJ�� :LWK WKH IROORZLQJ VHWXS DQG GDWD� DOO PDQXDO

',3 6ZLWFK 6HWWLQJV

2SHUDWLRQ

8VLQJ =RQHV WR &RQWURO -RJJLQJ 6HFWLRQ �ï�
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RSHUDWLRQV DUH SRVVLEOH LQ ]RQH � H[FHSW IRU WKH SDUW RI LW RFFXSLHG E\ ]RQH ��
,Q ]RQH �� &&: PDQXDO IHHGLQJ LV SURKLELWHG�
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3URJUDP

&: -2* VZLWFK

-2* GLUHFWLRQ
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8VLQJ =RQHV WR &RQWURO -RJJLQJ 6HFWLRQ �ï�
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�ï� 6HWWLQJ 6SHHGV
0XOWLSO\LQJ WKH 6SHHG 8QLW E\ ��

ZKHUH
VSHHG 1R� � [ ��
VSHHG 1R� � [ �
VSHHG 1R� � [ ��

'0 ���� ; ; � ;

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � $

0XOWLSOLHV VSHHG XQLW E\ ��

[�� 6SHHG 1R� �  ����� SSV

[� 6SHHG 1R� �  ���� SSV

[�� 6SHHG 1R� �  ����� SSV

� � � �

6SHHG XQLW

0XOWLSO\LQJ WKH 6SHHG 8QLW E\ ���

ZKHUH
VSHHG 1R� � [ ���
VSHHG 1R� � [ �
VSHHG 1R� � [ ���

'0 ���� ; ; � ;

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � �

'0 ���� � � � $

0XOWLSOLHV VSHHG XQLW E\ ���

[��� 6SHHG 1R� � ������ SSV

[� 6SHHG 1R� �  ���� SSV

[��� 6SHHG 1R� �  ������ SSV

� � � �

6SHHG XQLW

�ï�� 8VLQJ D 0XOWLSOH %DQN 3URJUDP
,Q WKLV H[DPSOH� LW LV DVVXPHG WKDW WKH GDWD IURP WKH H[DPSOH 6HFWLRQ �ï�
KDV DOUHDG\ EHHQ LQSXW WR 8QLW ���

8VLQJ D 0XOWLSOH %DQN 3URJUDP 6HFWLRQ �ï��
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7KH GDWD IRU RQH EDQN LV HQWHUHG LQWR SRVLWLRQLQJ DFWLRQ QXPEHUV �� �� DQG ��

6SHHG 1R� �

6SHHG 1R� �
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7KH GDWD IRU DQRWKHU EDQN LV HQWHUHG LQWR SRVLWLRQLQJ DFWLRQ QXPEHUV �� ��
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6WRS
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7KLV SURJUDP LV XVHG WR GLVWLQJXLVK EHWZHHQ WKH WZR EDQNV VKRZQ DERYH �SR�
VLWLRQ DFWLRQ QXPEHUV � WR � DQG � WR ��� ,Q RUGHU WR VHOHFW DQG H[HFXWH HLWKHU
SRVLWLRQLQJ DFWLRQ �� RU ��� LW WXUQV WKH YDOLG ELW �ELW �� RI ZRUG Q� RI WKH LQLWLDO
SRVLWLRQLQJ QXPEHU 21� WKHQ LPPHGLDWHO\ 2))� /HDYLQJ WKH LQLWLDO SRVLWLRQLQJ
DFWLRQ YDOLG ELW 21 IRUFHV H[HFXWLRQ RI '0 ZRUG Q���

)LUVW %DQN
�3RVLWLRQLQJ $FWLRQ
1XPEHUV � WR ��

6HFRQG %DQN �3RVLWLRQLQJ
$FWLRQ 1XPEHUV � WR ��

2SHUDWLRQ

8VLQJ D 0XOWLSOH %DQN 3URJUDP 6HFWLRQ �ï��
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3URJUDP �8QLW ���

7XUQV 21 WKH YDOLG LQLWLDO
SRVLWLRQLQJ QR� ELW IRU �
VFDQ ZLWK WKH QH[W
67$57 IROORZLQJ WKH
HQG RI WKH EDQN�
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'HVLJQDWHV �� DV WKH
QH[W SRVLWLRQLQJ DFWLRQ
DIWHU WKH EDQN HQGV

�� DVVLJQHG
VZLWFK 'HVLJQDWHV �� DV WKH

QH[W SRVLWLRQLQJ DFWLRQ
DIWHU WKH EDQN HQGV

8VLQJ D 0XOWLSOH %DQN 3URJUDP 6HFWLRQ �ï��
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6(&7,21 �
(UURU 3URFHVVLQJ

7KLV VHFWLRQ FRYHUV WKH SURFHGXUHV IRU KDQGOLQJ HUURUV DQG DODUPV GXULQJ 3RVLWLRQ &RQWURO 8QLW RSHUDWLRQ� ,W LQFOXGHV HU�
URU FRGHV� DODUP FRGHV� HUURU DQG DODUP LQGLFDWRUV� WURXEOHVKRRWLQJ IURP WKH 3&� DQG $5 DUHD 5HVWDUW ELWV� )RU D FRPSOHWH
OLVW RI DODUP FRGHV� VHH $SSHQGL[ $� )RU D OLVW RI HUURU FRGHV� VHH $SSHQGL[ %�

�ï� $ODUPV DQG (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2XWSXWV WR WKH ,5 $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $ODUP�(UURU ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7URXEOHVKRRWLQJ IURP WKH 3& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� (UURU /LVW IRU 6SHFLDO ,�2 8QLWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $5 $UHD (UURU DQG 5HVWDUW %LWV IRU 6SHFLDO ,�2 8QLWV ���� � � � � � � � � � � � � � � � � � � � �

�ï� %DVLF 7URXEOHVKRRWLQJ &KDUW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HWHFWLRQ RI $EQRUPDO 3XOVH 2XWSXWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� $ODUPV DQG (UURUV
:KHQHYHU WKH 3RVLWLRQ &RQWURO 8QLW LV SRZHUHG XS RU GDWD LV WUDQVIHUUHG LQWR
WKH 8QLW� FKHFNV DUH SHUIRUPHG WR HQVXUH WKDW WKH GDWD LV LQ SURSHU IRUP DQG
FDQ EH XVHG IRU RSHUDWLRQ� ,I DQ HUURU H[LVWV LQ VSHHG RU SRVLWLRQLQJ DFWLRQ
GDWD DW WKLV WLPH� DQ DODUP FRGH LV JHQHUDWHG� (UURUV WKDW UHVXOW LQ DODUPV LQ�
FOXGH %&' HUURUV� RXW�RI�UDQJH GDWD� DQG QR�GDWD HUURUV �ZKHQ UHTXLUHG GDWD
LV VHW DW ��� $Q DODUP ZLOO WKXV EH JHQHUDWHG� IRU H[DPSOH� LI WKH UHTXLUHG VHW�
WLQJV DUH QRW PDGH LQ WKH '0 DUHD RI WKH 3&� 2SHUDWLRQ FDQ EH FRQWLQXHG
HYHQ DIWHU DQ DODUP KDV EHHQ JHQHUDWHG� KRZHYHU� DV ORQJ DV WKH GDWD WKDW
JHQHUDWHG WKH DODUP LV QRW XVHG� $Q DODUP FRGH EHJLQV ZLWK D � RU ��

,I RSHUDWLRQ LV DWWHPSWHG ZLWK GDWD IRU ZKLFK DQ DODUP KDV EHHQ JHQHUDWHG�
DQ HUURU FRGH ZLOO EH JHQHUDWHG DQG IXUWKHU RSHUDWLRQ ZLOO QRW EH SRVVLEOH�
(UURU FRGHV FDQ DOVR EH JHQHUDWHG GXULQJ SXOVH RXWSXW� H�J�� ZKHQ DQ HPHU�
JHQF\ VWRS UHVXOWV IURP &: OLPLW LQSXW� $Q HUURU FRGH EHJLQV ZLWK D � RU ��

5HIHU WR $SSHQGL[ $ DQG $SSHQGL[ % IRU VSHFLILF DODUP DQG HUURU FRGHV�

�ï� 2XWSXWV WR WKH ,5 $UHD
,5 ZRUG Q��� ELW ��

�� $ODUP H[LVWV�

,5 ZRUG Q��� ELW �

�� (UURU H[LVWV�

ZRUG Q��

7KLV ZRUG FRQWDLQV RQO\ WKH PRVW UHFHQW DODUP RU HUURU FRGH� 6HYHUDO HUURU
DQG�RU DODUP FRGHV FDQ EH UHDG RXW LQ VHTXHQFH E\ VHWWLQJ WKH 5($' (5�
525 FRPPDQG ELW �ELW �� RI ,5 ZRUG Q�� 6HH 6HFWLRQ �ï� IRU GHWDLOV�

�ï� $ODUP�(UURU ,QGLFDWRUV
7KH H[LVWHQFH RI DQ DODUP RU HUURU FRGH LV LQGLFDWHG ERWK E\ WKH DODUP�HUURU
/(' RQ WKH IURQW SDQHO �VHH ILJXUH EHORZ� DQG E\ WKH IODJV �VHH DERYH� LQ WKH
,5 DUHD RI WKH 3&�

)URQW 3DQHO /('

$/$50 LQGLFDWRU IODVKHV ZKHQ DQ DODUP FRGH KDV
EHHQ RXWSXW DQG (5525 LQGLFDWRU OLJKWV ZKHQ DQ
HUURU KDV RFFXUUHG�

581 %86<

&:

&&:
$/$50

(5525

1&���

�ï� 7URXEOHVKRRWLQJ IURP WKH 3&
$EQRUPDOLWLHV LQ WKH 3RVLWLRQ &RQWURO 8QLW FDQ EH PRQLWRUHG IURP WKH &���+
3&� ,W LV PRQLWRUHG DV D 6SHFLDO ,�2 8QLW� DQG DV VXFK LV WUHDWHG WKH VDPH DV
D +LJK�6SHHG &RXQWHU�

$ODUPV

(UURUV

$ODUP )ODJ

(UURU IODJ

$ODUP�(UURU &RGHV

7URXEOHVKRRWLQJ IURP WKH 3& 6HFWLRQ �ï�



���

�ï�ï� (UURU /LVW IRU 6SHFLDO ,�2 8QLWV
(UURU &DXVHV RI $EQRUPDOLW\ DQG 2SHUDWLQJ

6WDWXV
&RUUHFWLRQ

:DLWLQJ IRU 6SHFLDO ,�2 8QLW
VWDUW�XS

6SHFLDO ,�2 8QLW KDV D KDUGZDUH
PDOIXQFWLRQ

3& ZLOO QRW EHJLQ RSHUDWLRQ�

5HSODFH WKH PDOIXQFWLRQLQJ 6SHFLDO ,�2
8QLW ZLWK D QHZ 8QLW�

�7KH PDOIXQFWLRQLQJ 8QLW GLVSOD\V RQO\ ´�µ
ZKHQ WKH ,�2 WDEOH LV UHDG��

7RR PDQ\ 6SHFLDO ,�2 8QLWV 6DPH XQLW QXPEHU KDV EHHQ DVVLJQHG WR
PRUH WKDQ RQH ,�2 8QLW�

3& ZLOO QRW EHJLQ RSHUDWLRQ� 65 ELW �����
LV 21�

6HW XQLW QXPEHUV VR WKDW HDFK LV XVHG RQO\
RQFH�

�8QLW QXPEHUV FDQ EH DFFHVVHG E\ UHDGLQJ
WKH ,�2 WDEOH��

(UURU LQ 6SHFLDO ,�2 8QLW 5HIUHVKLQJ EHWZHHQ WKH &38 DQG WKH
6SHFLDO ,�2 8QLW ZDV QRW H[HFXWHG
FRUUHFWO\�

2QO\ WKH DEQRUPDO 8QLW ZLOO VWRS RSHUDWLQJ�
65 ELW ����� LV 21�

2EWDLQ WKH DEQRUPDO XQLW QXPEHU E\
UHDGLQJ $5 ���� WR ���� DQG UHPRYH WKH
FDXVH RI WKH HUURU� 7KHQ� UHVWDUW E\ WXUQLQJ
WKH DSSURSULDWH 5HVWDUW ELW �$5 ���� WR
����� RQ DQG WKHQ EDFN RII� ,I WKH 8QLW
GRHV QRW EHJLQ QRUPDO RSHUDWLRQ DIWHU
UHVWDUWLQJ� UHSODFH LW ZLWK D QHZ RQH�

�ï�ï� $5 $UHD (UURU DQG 5HVWDUW %LWV IRU 6SHFLDO ,�2 8QLWV
7KH IROORZLQJ HUURU IODJV ZLOO WXUQ 21 ZKHQ WKH VDPH XQLW QXPEHU LV DVVLJQHG
WR PRUH WKDQ RQH 6SHFLDO ,�2 8QLW� RU ZKHQ WKH UHIUHVKLQJ RSHUDWLRQ EHWZHHQ
WKH 3& DQG WKH 6SHFLDO ,�2 8QLW LV QRW H[HFXWHG SURSHUO\�

%LW 8QLW QXPEHU
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7KH IROORZLQJ 5HVWDUW ELWV DUH WXUQHG RII� RQ� WKHQ EDFN RII DJDLQ WR UHVWDUW
6SHFLDO ,�2 8QLWV� ,W LV QRW QHFHVVDU\ WR WXUQ RII SRZHU WR WKH 8QLW ZKHQ LWV
5HVWDUW ELW LV XVHG�
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7URXEOHVKRRWLQJ IURP WKH 3& 6HFWLRQ �ï�
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�ï� %DVLF 7URXEOHVKRRWLQJ &KDUW
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PDGH IRU PRGHO
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'RVH WURXEOH VWLOO UHPDLQ HYHQ

LI SRZHU VXSSO\ IRU RWKHU HTXLS�

PHQW LV VZLWFKHG RII"

0RWRU

URWDWLQJ"

0RGHO RSHUDWLRQ

2."

&RXQW SXOVHV�

&RXQW WKH IUHTXHQF\

DQG QXPEHU RI

SXOVHV DW LQSXW WR WKH

PRWRU GULYHU�

5HTXLUHG QXPEHU

RI SXOVHV VXSSOLHG�

:LULQJ HUURU�
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&KHFN &: DQG &&:

/('V RQ IURQW SDQHO�
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2EVHUYH

LQSXW RQ V\Q�
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3& SURJUDP HUURU

SRVVLEOH� FKHFN

DQG FRUUHFW�

5HTXLUHG QXPEHU RI

SXOVHV JHQHUDWHG"

0DOIXQFWLRQ LQ KDUGZDUH

SRVVLEOH�

&RQWDFW 2PURQ DJHQW DQG

UHSODFH FRPSRQHQW�

1RLVH D FRQFHLYDEOH FDXVH�

&KHFN DFFRUGLQJ WR ZLULQJ

SUHFDXWLRQV DW WKH HQG RI
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�ï� 'HWHFWLRQ RI $EQRUPDO 3XOVH 2XWSXWV

7KH 3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVH WUDLQV LQ DFFRUGDQFH ZLWK WKH SUR�
JUDPPHG GDWD� :KHQ WUDFLQJ DQ DEQRUPDOLW\� WKH IROORZLQJ VKRXOG EH WDNHQ
LQWR FRQVLGHUDWLRQ�

7KH 8QLW RQO\ RXWSXWV WKH QXPEHU RI SXOVHV UHTXLUHG WR UHDFK WKH WDUJHW SRVL�
WLRQ� &RXQW WKH QXPEHU RI SXOVHV EHLQJ RXWSXW ZLWK DQ XS�GRZQ FRXQWHU DQG
FKHFN WR VHH LI WKH SURSHU QXPEHU RI SXOVHV LV EHLQJ RXWSXW�

7KH IUHTXHQF\ RI SXOVH WUDLQ RXWSXW FDQ EH REVHUYHG RQ D V\QFKURVFRSH DW
WKH FRQVWDQW VSHHG LQWHUYDO RI WKH WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ� 7R
PHDVXUH WKH IUHTXHQF\ GXULQJ DFFHOHUDWLRQ DQG GHFHOHUDWLRQ� DQ )�9 FRQYHU�
WHU DQG ;�< UHFRUGHU FDQ EH XVHG� )RU UHJXODU PDLQWHQDQFH� REVHUYDWLRQ RI
WKH IUHTXHQF\ DW VWDEOH VSHHG LQWHUYDOV ZLWK D V\QFKURVFRSH LV VXIILFLHQW�

7UDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ

;�< UHFRUGHU

7LPH �V�

$FFHOHUDWLRQ�GHFHOHUD�
WLRQ �PHDVXUHG ZLWK DQ
)�9 FRQYHUWHU DQG DQ
;�< UHFRUGHU��

�PHDVXUHG RQ D V\QFKURVFRSH�
&RQVWDQW VSHHG LQWHUYDO IUHTXHQF\

)UHTXHQF\ I
�SSV�

6KDGHG DUHD� 1XPEHU RI SXOVHV �PHDVXUHG ZLWK DQ XS�GRZQ FRXQWHU�

3RVLWLRQ &RQWURO 8QLW

3XOVH WUDLQ
RXWSXW

)�9 FRQYHUWHU

1XPEHU RI 3XOVHV LQ 3XOVH
7UDLQ

)UHTXHQF\ RI
3XOVH 7UDLQ 2XWSXW
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6WDQGDUG 0RGHOV

1DPH 6SHFLILFDWLRQV 0RGHO

&38 ��� WR ������� WR ��� 9$& &���+�&38���(

�� 9'& &���+�&38���(

��� WR ������� WR ��� 9$&� &RPSDWLEOH ZLWK 6<60$& /,1. DQG
6<60$& 1(7 /LQN 8QLWV� &ORFN IXQFLRQ SURYLGHG� QHZ LQVWUXFLWRQV
DGGHG�

&���+�&38���(

3RVLWLRQ &RQWURO 8QLW � D[LV� 'LUHFWO\ FRQQHFWDEOH WR VHUYRPRWRU GULYHU� FRPSDWLEOH ZLWK
OLQH GULYHU� VSHHGV� � WR ������� SSV

&���+�1&���

3URJUDPPLQJ &RQVROH +DQG�KHOG� ZLWK EDFNOLJKW� ([FHSW IRU &���+ DQG &��� WKH
3URJUDPPLQJ &RQVROH $GDSWHU $3��� DQG FRQQHFWLQJ FDEOH
&1����&1��� DUH QHFHVVDU\� 7KH\ DUH VROG VHSDUDWHO\�

&���+�352���(

3URJUDPPLQJ &RQVROH )RU +DQG�KHOG 3URJUDPPLQJ &RQVROH � P &���+�&1���

&RQQHFWLQJ &DEOH � P &���+�&1���
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$SSHQGL[ %
6SHFLILFDWLRQV

*HQHUDO
&RQIRUPV WR &�VHULHV VSHFLILFDWLRQV�

3HUIRUPDQFH
,WHP 6SHFLILFDWLRQV

1XPEHU RI D[HV � SHU 8QLW

3RVLWLRQLQJ V\VWHP $XWRPDWLF WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ V\VWHP

3RVLWLRQV ï��������� SXOVHV WR ���������� SXOVHV

1XPEHU RI SRVLWLRQLQJ DFWLRQV ��

6SHHGV � WR ������� SSV

1XPEHU RI VSHHGV ��

$FFHOHUDWLRQ�GHFHOHUDWLRQ � WR ����� SSV

2ULJLQ VHDUFK 2ULJLQ SUR[LPLW\� HLWKHU DEVHQW� 12 LQSXW� RU 1& LQSXW �VHOHFWDEOH�

2ULJLQ VLJQDO� HLWKHU 12 LQSXW RU 1& LQSXW �VHOHFWDEOH�

2ULJLQ FRPSHQVDWLRQ� � WR ����� SXOVHV

2ULJLQ VHDUFK VSHHGV� KLJK VSHHG DQG SUR[LPLW\ VSHHG DYDLODEOH

%DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV

0DQXDO RSHUDWLRQ +LJK�VSHHG MRJ� ORZ�VSHHG MRJ� DQG LQFKLQJ

,QWHUQDO FXUUHQW ��� P$ PD[� DW � 9'& �FRQVXPSWLRQ IURP 5DFN�

'LPHQVLRQV �PP� ��� �K� [ �� �Z� [ ����� �G�

:HLJKW ��� J PD[� �H[FOXGLQJ FRQQHFWRUV�

(OHFWULFDO ,QSXW
,WHP 6SHFLILFDWLRQV

9ROWDJH �� WR �� 9'& ����

&XUUHQW � P$ �DW �� 9� WR �� P$ �DW �� 9�

21 YROWDJH ���� 9'& PLQ�

2)) YROWDJH ��� 9'& PD[�

21 UHVSRQVH WLPH � PV PD[�

2)) UHVSRQVH WLPH � PV PD[�

(OHFWULFDO 2XWSXW
,WHP 6SHFLILFDWLRQV

0D[� VZLWFKLQJ FDSDFLW\ �� P$ DW � WR �� 9'& ����� 131 RSHQ FROOHFWRU

0LQ� VZLWFKLQJ FDSDFLW\ � P$ DW � WR �� 9'& ����� 131 RSHQ FROOHFWRU

/HDNDJH FXUUHQW ��� P$ PD[�

5HVLGXDO YROWDJH ��� 9 PD[�

3RZHU IRU H[WHUQDO VXSSO\ � 9'& ���� �� 9'& ����� ï��� ��� P$ PD[��
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2ULJLQ 6LJQDO ,QSXW
,WHP &RQQHFWRU SLQV 6SHFLILFDWLRQV 5HVSRQVH WLPH

2SHQ FROOHFWRU VLJQDO $��� %�� $OO WKH DERYH VSHFLILFDWLRQV DSSO\�
H[FHSW WKDW WKH LQSXW FXUUHQW LV �
P$ ��� 9� WR �� P$ ��� 9��

0RGH �� � PV PD[�
0RGHV � DQG �� ��� PV PD[�
0RGH �� 1RW XVHG

/LQH GULYHU VLJQDO $�� %� $P��/6�� SURYLGHV D VXLWDEOH
OLQH GULYHU VLJQDO�
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,QLWLDO SRVLWLRQ QR�� �� WR �� �%&'�� ,QLWLDO 67$57 DQG 67$57 DIWHU EDQN HQG�

,QLWLDO VSHHG QR�� � WR ) �KH[DGHFLPDO�

25,*,1 5(7851 VSHHG QR�� � WR ) �KH[DGHFLPDO�

25,*,1 6($5&+ SUR[LPLW\ VSHHG QR�� � WR ) �KH[DGHFLPDO�

25,*,1 6($5&+ KLJK VSHHG QR�� � WR ) �KH[DGHFLPDO�

/2:�63((' -2* VSHHG QR�� � WR ) �KH[DGHFLPDO�

+,*+�63((' -2* VSHHG QR�� � WR ) �KH[DGHFLPDO�

2ULJLQ FRPSHQVDWLRQ YDOXH� ���� WR ���� �%&'�

2ULJLQ FRPSHQVDWLRQ GLUHFWLRQ GLJLW ��� &:� �� &&:�

1RW XVHG

6SHHG XQLW PXOWLSOLFDWLRQ �� PXOWLSOLHV VSHHG XQLW E\ � �LI P���� �� RU �� �LI P���� ��
�� PXOWLSOLHV VSHHG XQLW E\ � �LI P���� �� RU ��� �LI P���� ��

1RW XVHG

25,*,1 6($5&+ GZHOO WLPH� � WR ) �KH[DGHFLPDO�� LQ XQLWV RI ��� V

25,*,1 5(7851 GZHOO WLPH � WR ) �KH[DGHFLPDO�� LQ XQLWV RI ��� V

%DFNODVK FRPSHQVDWLRQ YDOXH� ���� WR ���� �%&'�

,QWHUQDOO\ VHW YDOXH RI &: OLPLW

[��� [��� [��� [��� [��� [��� [���

P�� P��

[��� [��� [��� [��� [��� [��� [���

P�� P��

�� GLJLWV %&'�

1RW XVHG

,QWHUQDOO\ VHW YDOXH RI &&: OLPLW

�� GLJLWV %&'�

1RW XVHG

[��� [��� [��� [��� [��� [��� [���

P��� P��

=RQH �� &: VLGH

GLUHFWLRQ
�� GLJLWV %&' ZLWK
GLUHFWLRQ GLJLW�
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=RQH �� &&: VLGH
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GLUHFWLRQ
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=RQH �� &: VLGH
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1RW XVHG

&RPSOHWLRQ FRGH �� 6LQJOH �� %DQN HQG
�� 3DXVH �� ([WHQGHG
�� &RQWLQXRXV �� ([W� Z� SRVLWLRQLQJ

'ZHOO WLPH � WR ) �KH[DGHFLPDO� LQ XQLWV RI ��� V

2XWSXW FRGH � WR ) �KH[DGHFLPDO�

7DUJHW VSHHG QR� � WR ) �KH[DGHFLPDO�

[��� [��� [��� [��� [��� [��� [���

P��� P���

GLUHFWLRQ

7DUJHW SRVLWLRQ �SXOVHV�
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� &&:

$EVROXWH

,QFUHPHQWDO

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

'DWD IRUPDW VDPH DV IRU SRVLWLRQLQJ DFWLRQ ��

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���

3RVLWLRQLQJ DFWLRQ ��
�7UDQVIHU GDWD ���
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�7UDQVIHU GDWD ���
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67$57� $W WKH OHDGLQJ HGJH � A � RI WKLV ELW� WKH 3RVLWLRQ &RQWURO 8QLW UHIHUHQFHV
ELWV �� DQG �� RI ,5 Q DQG EHJLQV SRVLWLRQLQJ�

9DOLG LQLWLDO SRVLWLRQLQJ QR�� :KHQ VHW WR �� WKH LQLWLDO SRVLWLRQLQJ QR� VHW LQ ELWV ��
WR �� RI ,5 Q�� LV YDOLG� :KHQ VHW WR �� WKH LQLWLDO SRVLWLRQLQJ QR� VHW LQ ELWV �� WR
�� RI '0 ZRUG P LV YDOLG�

25,*,1 6($5&+� � A � 6HDUFKHV IRU RULJLQ SUR[LPLW\ VLJQDOV DQG RULJLQ VLJQDOV�
DQG GHWHUPLQHV WKH RULJLQ�

25,*,1 5(7851� � A � 5HWXUQV WR WKH RULJLQ �DV ORQJ DV WKH RULJLQ KDV DOUHDG\
EHHQ GHWHUPLQHG��

5(/($6( 352+,%,7� � A �

5($' (5525� � A �

&+$1*( 63(('� � A � LI ',3 VZLWFK SLQ QR� � LV 21� ,I SLQ QR� � LV 2))� WKHQ
WKLV ELW H[HFXWHV &+$1*( 63((' ZKHQ VHW WR � DQG 6723 ZKHQ VHW WR ��

9DOLG VSHHG FRHIILFLHQW� :KHQ VHW WR �� WKH VSHHG FRHIILFLHQW VHW LQ ELWV �� WR �� RI
,5 Q�� LV YDOLG� :KHQ VHW WR �� WKH VSHHG FRHIILFLHQW RI WKH WDUJHW VSHHG LV VHW DW
����

5(6(7 25,*,1� � A �

7($&+� � A � 5HIHUHQFHV ELWV �� WR �� RI ,5 Q�� DQG UHJLVWHUV WKH SUHVHQW SRVL�
WLRQ�

75$16)(5 '$7$� � A � 5HIHUHQFHV ,5 Q�� WR Q�� DQG EHJLQV WKH WUDQVIHU RI
GDWD�

+,*+�63((' -2*� ��� VWRSV� �� RSHUDWHV� LQ WKH GLUHFWLRQ LQGLFDWHG E\ ELW �� RI
,5 Q�

,1&+�-2* GLUHFWLRQ� ��� &:� �� &&:�

/2:�63((' -2*� ��� VWRSV� �� RSHUDWHV� LQ WKH GLUHFWLRQ LQGLFDWHG E\ ELW �� RI
,5 Q�

,1&+� � A � 2XWSXWV RQH SXOVH�

6723� � A � 3RVLWLRQLQJ FDQQRW EH UHVWDUWHG ZKLOH WKLV ELW LV VHW WR ��

,QLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU� �� WR �� �%&'�

7($&+ SRVLWLRQLQJ DFWLRQ QXPEHU� �� WR �� �%&'�

6SHHG FRHIILFLHQW� �� WR �� �%&'� LQ XQLWV RI [ ���
6SHHG QXPEHUV IRU &+$1*( 63(('� �� WR �� ���� FXUUHQW QXPEHU � ��

'HYLDWLRQ FRXQWHU UHVHW �$��%�� 21�2)) ELW ��� 21�

2ULJLQ DGMXVWPHQW �$��%�� 21�2)) ELW ��� 21�

%HJLQQLQJ WUDQVIHU QXPEHU� �� WR �� �%&'�

:KHQ VHW WR �� SUHVHWV WKH SUHVHQW SRVLWLRQ GXULQJ '$7$ 75$16)(5�

%HJLQQLQJ ZRUG QXPEHU IRU '$7$ 75$16)(5 �� GLJLWV %&'�
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3& GDWD DUHD IRU '$7$ 75$16)(5� �� WR �� �%&'� ���� '0� ��� ,�2� ��� /5�
��� +5� ��� $5�

1XPEHU RI WUDQVIHUV IRU '$7$ 75$16)(5� �� WR �� �%&'�

3RVLWLRQLQJ &RPSOHWHG IODJ� � A � FRPSOHWHG� Y � VWDUWLQJ �

%DQN &RPSOHWHG IODJ� � A � EDQN FRPSOHWHG� Y � VWDUWLQJ�

$W�RULJLQ IODJ� ��� VWRSSHG DW RULJLQ�

$ODUP IODJ� ��� DODUP�

(PHUJHQF\ VWRS IODJ� � A � (PHUJHQF\ VWRS� Y � SXOVH RXWSXW HQDEOHG�

(UURU IODJ� ��� HUURU�

=RQH � IODJ� ��� RXWVLGH ]RQH �� �� LQVLGH ]RQH ��

=RQH � IODJ� ��� RXWVLGH ]RQH �� �� LQVLGH ]RQH ��

=RQH � IODJ� ��� RXWVLGH ]RQH �� �� LQVLGH ]RQH ��

7HDFKLQJ &RPSOHWHG IODJ� � A � FRPSOHWHG� Y � VWDUWLQJ�

7UDQVIHU &RPSOHWHG IODJ� � A � FRPSOHWHG� Y � VWDUWLQJ�

1R�RULJLQ IODJ� ��� QR RULJLQ�

%XV\ IODJ� ��� EXV\� GXULQJ WUDQVIHU� SXOVH RXWSXW� RU GZHOO WLPH

&: OLPLW IODJ� ��� &: OLPLW VLJQDO LV EHLQJ LQSXW��

&&: OLPLW IODJ� ��� &&: OLPLW VLJQDO LV EHLQJ LQSXW��

6723 IODJ� � A � 6723 H[HFXWHG� Y � RSHUDWLRQ EHJLQV�

(UURU FRGH� � GLJLWV �%&'�

3RVLWLRQLQJ DFWLRQ QXPEHU� �� WR �� �%&'�

3RVLWLRQLQJ &RPSOHWHG VLJQDO

2XWSXW FRGH� � WR ) �%&'�

(PHUJHQF\ VWRS VLJQDO� ��� (PHUJHQF\ VWRS VLJQDO LV EHLQJ LQSXW��

([WHUQDO LQWHUUXSW VLJQDO� ��� ([WHUQDO LQWHUUXSW VLJQDO LV EHLQJ LQSXW��

2ULJLQ VLJQDO� ��� 2ULJLQ VLJQDO LV EHLQJ LQSXW��

2ULJLQ SUR[LPLW\ VLJQDO� ��� 2ULJLQ SUR[LPLW\ VLJQDO LV EHLQJ LQSXW��

� &:
� &&:

[��� [��� [��� [��� [��� [��� [���

Q�� Q��

'LUHFWLRQ

�� GLJLWV %&' ZLWK
GLUHFWLRQ GLJLW�

3UHVHQW SRVLWLRQ



$SSHQGL[ ',5 $UHD $OORFDWLRQV

���

'HWDLOHG ,5 $UHD
$OORFDWLRQ 7DEOH

3RVLWLRQLQJ &RPSOHWHG IODJ
7KLV ELW WXUQV 2)) ZKHQ SRVLWLRQLQJ� 25,*,1 6($5&+� RU 25,*,1 5(7851 DUH VWDUWHG� ,W
WXUQV 21 ZKHQ SRVLWLRQLQJ LV FRPSOHWHG IRU VLQJOH RU EDQN HQG DFWLRQV �LQFOXGLQJ GZHOO WLPH��
EXW QRW ZKHQ 6723 LV H[HFXWHG GXULQJ RSHUDWLRQ� 7KH %XV\ IODJ WXUQV 2)) ZLWKLQ � VFDQ DIWHU
WKLV IODJ WXUQV 21�

%DQN &RPSOHWHG IODJ
7KLV ELW WXUQV 2)) ZKHQ SRVLWLRQLQJ� 25,*,1 6($5&+� RU 25,*,1 5(7851 DUH VWDUWHG� DQG
21� DORQJ ZLWK WKH 3RVLWLRQLQJ &RPSOHWHG IODJ� ZKHQ SRVLWLRQLQJ LV FRPSOHWHG IRU D EDQN�

$W�RULJLQ IODJ
7KLV ELW WXUQV 21 ZKHQ SRVLWLRQLQJ VWRSV DW WKH RULJLQ� EXW QRW ZKHQ WKH RULJLQ LV SDVVHG GXU�
LQJ RSHUDWLRQ� ,W WXUQV 21 ZLWKLQ � VFDQ DIWHU WKH %XV\ IODJ WXUQV 2))�

$ODUP IODJ
7KLV ELW WXUQV 21 ZKHQ DQ DODUP FRGH �� RU �� LV JHQHUDWHG�

(PHUJHQF\ 6WRS IODJ
7KLV ELW WXUQV 21 ZKHQ DQ HPHUJHQF\ VWRS VLJQDO LV H[WHUQDOO\ LQSXW� UHJDUGOHVV RI ZKHWKHU
WKH 3RVLWLRQ &RQWURO 8QLW LV RSHUDWLQJ RU QRW� 3XOVH RXWSXW LV SURKLELWHG GXULQJ WKLV WLPH� 7KLV
ELW WXUQV 2)) ZKHQ WKH HPHUJHQF\ VWRS VLJQDO LV WXUQHG RII DQG 5(/($6( 352+,%,7 �ELW ��
RI ,5 Q� LV WXUQHG 21�

(UURU IODJ
7KLV ELW WXUQV 21 ZKHQ HUURU FRGH �� RU �� KDV EHHQ JHQHUDWHG�

=RQH � IODJ
=RQH � IODJ
=RQH � IODJ
7KHVH ELWV WXUQ 21 ZKHQ WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH ]RQH UDQJHV VHW LQ '0 P�� DQG
P����

7HDFKLQJ &RPSOHWHG IODJ
7KLV ELW WXUQV 2)) ZKHQ 7($&+ LV H[HFXWHG DQG 21 ZKHQ WHDFKLQJ LV FRPSOHWHG�

7UDQVIHU &RPSOHWHG IODJ
7KLV ELW WXUQV 2)) ZKHQ 75$16)(5 '$7$ LV H[HFXWHG DQG 21 ZKHQ GDWD WUDQVIHU LV FRP�
SOHWHG� 7KH %XV\ IODJ WXUQV 2)) ZKHQ WKLV IODJ WXUQV 21�

1R�RULJLQ IODJ
7KLV ELW WXUQV 21 GXULQJ LQLWLDO SURFHVVLQJ DQG 2)) ZKHQ WKH RULJLQ KDV EHHQ GHWHUPLQHG� 7KH
IROORZLQJ FRQGLWLRQV FDXVH WKLV ELW WR WXUQ 21�

� :KHQ SRVLWLRQLQJ LV VWRSSHG E\ DQ HPHUJHQF\ VWRS RU E\ D &:�&&: OLPLW VLJQDO�
� :KHQ DQ H[WHQGHG FRPSOHWLRQ FRGH LV H[HFXWHG�
� :KHQ SRVLWLRQLQJ LV VWRSSHG GXH WR FKDQJLQJ WKH 3&·V PRGH GXULQJ SXOVH RXWSXW�

�L�H�� FKDQJLQJ 581 WR 352*5$0��
� :KHQ SRVLWLRQLQJ LV VWRSSHG GXULQJ RSHUDWLRQ GXH WR D KDUGZDUH HUURU�
� :KHQ 25,*,1 6($5&+ LV H[HFXWHG�

7KH IROORZLQJ FRQGLWLRQV FDXVH WKLV ELW WR WXUQ 2))�
� :KHQ WKH RULJLQ VLJQDO LV LQSXW GXULQJ 25,*,1 6($5&+�
� :KHQ 5(6(7 25,*,1 LV FRPSOHWHG�
� :KHQ WKH SUHVHQW SRVLWLRQ KDV EHHQ UHVHW�

%XV\ IODJ
7KLV ELW UHPDLQV 21 GXULQJ LQLWLDO GDWD WUDQVIHU RU GXULQJ FDOFXODWLRQ� ,W WXUQV 21 ZKHQHYHU
SURFHVVLQJ LV VWDUWHG DQG 2)) ZKHQ LW LV FRPSOHWHG� ,W DOVR WXUQV 2)) DIWHU LQIRUPDWLRQ KDV
EHHQ VHW IRU FRPSOHWLRQ IODJV �VXFK DV IRU SRVLWLRQLQJ� WHDFKLQJ� DQG WUDQVIHU�� RU DIWHU DQ HUURU
LV JHQHUDWHG DQG WKH HUURU FRGH DQG (UURU IODJ DUH VHW�

)XQFWLRQ:RUG %LW
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,5 $UHD $OORFDWLRQV $SSHQGL[ '

���

)XQFWLRQ:RUG %LW
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Q��

Q��

Q��
Q��
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�� WR ��

�� WR ��
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�� WR ��

��
��
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�� WR ��
�� WR ��

&: /LPLW IODJ
&&: /LPLW IODJ
7KHVH ELWV WXUQ 21 ZKLOH WKH UHVSHFWLYH H[WHUQDO VLJQDOV DUH EHLQJ LQSXW�

6723 IODJ
7KLV ELW JRHV 21 ZKHQ SRVLWLRQLQJ� 25,*,1 6($5&+� 25,*,1 5(7851� RU -2* VWRS LQ
UHVSRQVH WR HLWKHU DQ H[WHUQDO LQWHUUXSW VLJQDO RU WKH 6723 FRPPDQG ELW �,5 Q� ELW ���� ,W
JRHV 2)) ZKHQ DQ\ RI WKH DERYH RSHUDWLRQV LV VWDUWHG� %XV\ IODJ JRHV 21 � VFDQ ODWHU�

(UURU FRGH
2QO\ WKH PRVW UHFHQW HUURU FRGH LV RXWSXW� )XUWKHU FRGHV FDQ EH DFFHVVHG LQ RUGHU E\ H[�
HFXWLQJ 5($' (5525 �,5 Q� ELW ���� 5HDG�RXW GRHV QRW HUDVH HUURU FRGHV�

3RVLWLRQLQJ DFWLRQ QXPEHU
7KHVH ELWV RXWSXW D SRVLWLRQLQJ DFWLRQ QXPEHU GXULQJ SRVLWLRQLQJ� 8SRQ FRPSOHWLRQ RI SRVL�
WLRQLQJ� WKH\ RXWSXW WKH QH[W SRVLWLRQLQJ DFWLRQ QXPEHU WR EH H[HFXWHG� 7KH SRVLWLRQLQJ DF�
WLRQ QXPEHU LV DXWRPDWLFDOO\ LQFUHPHQWHG H[FHSW LQ FDVHV ZKHUH 6723 KDV EHHQ H[HFXWHG
GXULQJ SRVLWLRQLQJ� ,Q VXFK FDVHV� WKH QXPEHU ZKLFK ZDV EHLQJ H[HFXWHG DW WKH WLPH LV WDNHQ
DV WKH QH[W QXPEHU WR EH H[HFXWHG� $IWHU WKH EDQN KDV EHHQ FRPSOHWHG� RU DIWHU SRVLWLRQLQJ
DFWLRQ ��� KDV EHHQ H[HFXWHG� WKH LQLWLDO SRVLWLRQLQJ DFWLRQ VHW LQ '0 ZRUG P LV XVHG�

'ULYHU FRPSOHWHG VLJQDO
7KLV ELW WXUQV 21 GXULQJ LQSXW RI WKH VHUYRPRWRU GULYHU·V GULYHU FRPSOHWHG VLJQDO �FRQQHFWHG
WR $� DQG %��� ,W LV XVHG WR FKHFN H[WHUQDO ZLULQJ�

2XWSXW FRGH
7KHVH ELWV RXWSXW WKH RXWSXW FRGH IRU WKH FRPSOHWHG SRVLWLRQLQJ DFWLRQ� 8VH WKLV GDWD �� WR )�
DV D ELW LQ D SURJUDP DV IROORZV�

03/; ����

���

�����

+5 ��

�����

1RUPDOO\ 21

(PHUJHQF\ VWRS VLJQDO
([WHUQDO LQWHUUXSW VLJQDO
2ULJLQ VLJQDO
2ULJLQ SUR[LPLW\ VLJQDO
(DFK RI WKHVH ELWV WXUQV 21 ZKHQ LWV UHVSHFWLYH VLJQDO LV LQSXW� 7KHVH ELWV DUH XVHG IRU V\V�
WHP GHEXJJLQJ� &RQILUP ZLULQJ E\ UHDGLQJ WKHVH ELWV RQ WKH 3URJUDPPLQJ &RQVROH ZKLOH
SUHVVLQJ VZLWFKHV E\ KDQG RU XVLQJ -2* WR SDVV RYHU VZLWFKHV� 7KH ELWV WXUQ 21 DW WKH WUDLO�
LQJ HGJH ZKHQ WKH VLJQDO LV LQSXW WKURXJK DQ 1& FRQWDFW� DQG DW WKH OHDGLQJ HGJH ZKHQ LQSXW
WKURXJK DQ 12 FRQWDFW� 'R QRW XVH XVH GXULQJ SURJUDPPLQJ�

3UHVHQW SRVLWLRQ
7KH SUHVHQW SRVLWLRQ LV DOZD\V RXWSXW DV DQ DEVROXWH YDOXH �L�H�� QRW DV DQ LQFUHPHQW�
WKURXJK WKHVH ZRUGV� $IWHU SRZHULQJ XS� RXWSXW LV DV IROORZV�

Q��

��[[

Q��

�[[[

',3 VZLWFK VHW�
WLQJ

2SHUDWLQJ PRGH QR�

%LW � � � � � � � �

6ZLWFK QR� � � � � � � � �

21 � � � � � � � �

2)) � � � � � � � �



���
�� (UURU FOHDUHG ZKHQ QHZ SRVLWLRQLQJ GDWD LV VHW
�� (UURU FOHDUHG ZKHQ QHZ VSHHG GDWD LV VHW

$SSHQGL[ (
$ODUP &RGH /LVW

$UHD ,WHP $ODUP
&RGH

3UREOHP 3RVLWLRQ� 6SHHG�

,QLWLDO VSHHG %&' HUURU ���� 7KHUH LV D %&' HUURU LQ WKH VSHHG
LQGLFDWHG E\ WKH LQLWLDO VSHHG QXPEHU�

<HV

,QLWLDO SRVLWLRQLQJ
DFWLRQ

/LPLW HUURU ���� ,QLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU LV QRW
EHWZHHQ �� DQG ���

+,*+�63(('
-2* VSHHG HUURU

���� +,*+�63((' -2* VSHHG QXPEHU LV �� RU
WKHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH QXPEHU�

<HV

-RJ RSHUDWLRQV /2:�63(('
-2* VSHHG HUURU

���� /2:�63((' -2* VSHHG QXPEHU LV �� RU
WKHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH QXPEHU�

<HV

6SHHG
FRQWUDGLFWLRQ

���� 7KH /2:�63((' -2* LV IDVWHU WKDQ WKH
+,*+ 63((' -2*�

<HV

$FFHOHUDWLRQ� $FFHOHUDWLRQ HUURU ���� $FFHOHUDWLRQ LV RXW�RI�UDQJH RU FRQWDLQV D
%&' HUURU�

<HV

'HFHOHUDWLRQ 'HFHOHUDWLRQ HUURU ���� 'HFHOHUDWLRQ LV RXW�RI�UDQJH RU FRQWDLQV D
%&' HUURU�

<HV

25,*,1 5(7851 6SHHG HUURU ���� 25,*,1 5(7851 VSHHG GHVLJQDWHG E\
WKH QXPEHU LV �� RU WKHUH LV D %&' HUURU LQ
WKH VSHHG GHVLJQDWHG E\ WKH QXPEHU�

<HV

6SHHG
FRQWUDGLFWLRQ

���� 7DEOH IRU WUDSH]RLGDO
DFFHOHUDWLRQ�GHFHOHUDWLRQ FDQQRW EH
FUHDWHG GXH WR HUURU LQ VSHHG� DFFHOHUDWLRQ�
RU GHFHOHUDWLRQ�

<HV

6SHHGV %&' HUURU ���� 7KHUH LV D %&' HUURU LQ VSHHG ��� <HV

���� WR
����

7KHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH ODVW WZR GLJLWV RI WKH
DODUP FRGH�

2ULJLQ
FRPSHQVDWLRQ
%&' HUURU

���� 2ULJLQ FRPSHQVDWLRQ FRQWDLQV D %&' HUURU
RU H[FHHGV WKH LQWHUQDO OLPLW�

25,*,1 6($5&+ +LJK VSHHG HUURU ���� 25,*,1 6($5&+ KLJK VSHHG QXPEHU LV ��
RU WKHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH QXPEHU�

<HV

3UR[LPLW\ VSHHG
HUURU

���� 25,*,1 6($5&+ SUR[LPLW\ VSHHG QXPEHU
LV �� RU WKHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH QXPEHU�

<HV

6SHHG
FRQWUDGLFWLRQ

���� +LJK VSHHG LV VORZHU WKDQ SUR[LPLW\ VSHHG� <HV

%DFNODVK
FRPSHQVDWLRQ

%&' HUURU ���� 7KHUH LV D %&' HUURU LQ WKH EDFNODVK
FRPSHQVDWLRQ�

,QWHUQDO OLPLWV &: OLPLW ���� 7KHUH LV D %&' HUURU LQ LQWHUQDO &: OLPLW
VHWWLQJ RU VHWWLQJ LV QRW EHWZHHQ � DQG
����������

&&: OLPLW ���� 7KHUH LV D %&' HUURU LQ LQWHUQDO &&: OLPLW
VHWWLQJ RU VHWWLQJ LV QRW EHWZHHQ � DQG
����������

=RQH � &: HUURU ���� 7KHUH LV D %&' HUURU LQ VHWWLQJ IRU &: OLPLW
RI ]RQH � RU VHWWLQJ LV QRW EHWZHHQ
ï��������� DQG ����������



6WDQGDUG 0RGHOV $SSHQGL[ $

���

$UHD 6SHHG�3RVLWLRQ�3UREOHP$ODUP
&RGH

,WHP

=RQH � &&: HUURU ���� 7KHUH LV D %&' HUURU LQ VHWWLQJ IRU &&:
OLPLW RI ]RQH � RU VHWWLQJ LV QRW EHWZHHQ
ï��������� DQG ����������

=RQH �
FRQWUDGLFWLRQ

���� &: DQG &&: OLPLW VHWWLQJ IRU ]RQH � DUH
UHYHUVHG �L�H�� &: OLPLW LV FRXQWHUFORFNZLVH
RI &&: OLPLW��

=RQHV =RQH � &: HUURU ���� 3UREOHPV DUH LGHQWLFDO WR WKRVH IRU ]RQH ��

=RQH � &&: HUURU ����

=RQH �
FRQWUDGLFWLRQ

����

=RQH � &: HUURU ���� 3UREOHPV DUH LGHQWLFDO WR WKRVH IRU ]RQH ��

=RQH � &&: HUURU ����

=RQH �
FRQWUDGLFWLRQ

����

7DUJHW SRVLWLRQ
%&' HUURU

���� 7KHUH LV D %&' HUURU LQ WKH WDUJHW SRVLWLRQ
IRU SRVLWLRQLQJ DFWLRQ ���

<HV

���� WR
����

7KHUH LV D %&' HUURU LQ WKH WDUJHW SRVLWLRQ
IRU WKH SRVLWLRQLQJ DFWLRQ GHVLJQDWHG E\ WKH
ODVW WZR GLJLWV RI WKH DODUP FRGH

6SHHG %&' HUURU ���� 7KHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH VSHHG QXPEHU IRU
SRVLWLRQLQJ DFWLRQ ���

<HV <HV

3RVLWLRQLQJ
DFWLRQV

���� WR
����

7KHUH LV D %&' HUURU LQ WKH VSHHG
GHVLJQDWHG E\ WKH VSHHG QXPEHU IRU WKH
SRVLWLRQLQJ DFWLRQ GHVLJQDWHG E\ WKH ODVW
WZR GLJLWV RI WKH DODUP FRGH

3RVLWLRQ
FRQWUDGLFWLRQ

���� 7KH FRPSOHWLRQ FRGHV IRU DOO SRVLWLRQLQJ
DFWLRQV DUH � �FRQWLQXRXV�� WKH 8QLW FDQQRW
EHJLQ RSHUDWLRQ�

<HV

&RPSOHWLRQ FRGH
HUURU

���� &RPSOHWLRQ FRGH IRU SRVLWLRQLQJ DFWLRQ ��
LV QRW EHWZHHQ � DQG ��

<HV

���� WR
����

&RPSOHWLRQ FRGH IRU WKH SRVLWLRQLQJ DFWLRQ
LQGLFDWHG E\ WKH ODVW WZR GLJLWV RI WKH DODUP
FRGH LV QRW EHWZHHQ � DQG ��

�� (UURU FOHDUHG ZKHQ QHZ SRVLWLRQLQJ GDWD LV VHW
�� (UURU FOHDUHG ZKHQ QHZ VSHHG GDWD LV VHW



���

$SSHQGL[ )
(UURU &RGH /LVW

(UURU

67$57

'LUHFWLRQ UHYHUVHG

&: OLPLW

&&: OLPLW

3UHVHQW SRVLWLRQ
XQGHILQHG

6WRSSHG DW &:
OLPLW

6WRSSHG DW &&:
OLPLW

0DQXDO &: OLPLW

0DQXDO &&: OLPLW

25,*,1 6($5&+
GLVDEOHG

(UURU FRGH

����

����

����

����

����

����

����

����

����

����

3UREOHP

3XOVHV FDQQRW EH RXWSXW IRU 67$57
FRPPDQG EHFDXVH RI GDWD WKDW JHQHU�
DWHG DQ DODUP� 7KLV GDWD LQFOXGHV WKH
LQLWLDO VSHHG� LQLWLDO SRVLWLRQLQJ DFWLRQ
QXPEHU� DFFHOHUDWLRQ� GHFHOHUDWLRQ�
EDFNODVK FRPSHQVDWLRQ� LQWHUQDO &:
OLPLW� LQWHUQDO &&: OLPLW� VSHHG DQG WDU�
JHW SRVLWLRQ�

3XOVH RXWSXW LV QRW SRVVLEOH EHFDXVH WKH
GLUHFWLRQ ZDV UHYHUVHG IROORZLQJ D FRQ�
WLQXRXV SRVLWLRQLQJ DFWLRQ�

3XOVH RXWSXW LV QRW SRVVLEOH EHFDXVH WKH
LQWHUQDO &: OLPLW ZRXOG EH SDVVHG�

3XOVH RXWSXW LV QRW SRVVLEOH EHFDXVH WKH
LQWHUQDO &&: OLPLW ZRXOG EH SDVVHG�

([HFXWLRQ RI 67$57� 7($&+� RU 25,�
*,1 5(7851 LV QRW SRVVLEOH EHFDXVH
WKH SUHVHQW SRVLWLRQ KDV QRW EHHQ HVWDE�
OLVKHG�

$Q DWWHPSW ZDV PDGH WR IHHG FORFNZLVH
XVLQJ +,*+�63((' -2*� /2:�63(('
-2*� RU ,1&+ IROORZLQJ 5(/($6(
352+,%,7 DIWHU IHHGLQJ KDG EHHQ
VWRSSHG DW &&: OLPLW�

$Q DWWHPSW ZDV PDGH WR IHHG FRXQWHU�
FORFNZLVH XVLQJ +,*+�63((' -2*�
/2:�63((' -2*� RU ,1&+ IROORZLQJ
5(/($6( 352+,%,7 DIWHU IHHGLQJ KDG
EHHQ VWRSSHG DW &&: OLPLW�

7KH LQWHUQDO &: OLPLW ZDV UHDFKHG DQG
IHHGLQJ VWRSSHG GXULQJ H[HFXWLRQ RI
+,*+�63((' -2*� /2:�63((' -2*�
RU ,1&+�

7KH LQWHUQDO &&: OLPLW ZDV UHDFKHG DQG
IHHGLQJ VWRSSHG GXULQJ H[HFXWLRQ RI
+,*+�63((' -2*� /2:�63((' -2*�
RU ,1&+�

25,*,1 6($5&+ FDQQRW EH H[HFXWHG
EHFDXVH RI GDWD IRU WKH RULJLQ FRPSHQ�
VDWLRQ� VHDUFK VSHHGV� RU EDFNODVK FRP�
SHQVDWLRQ WKDW JHQHUDWHG DQ DODUP FRGH�

&RUUHFWLRQ

5HDG RXW DODUP FRGH DQG FRUUHFW
GDWD DFFRUGLQJO\� ,I WKHUH LV QR
DODUP� FKHFN GDWD LQ ,5 Q��� 7KH
HUURU FRGH ZLOO EH HUDVHG IRU WKH
QH[W 67$57 LI GDWD KDV EHHQ SURS�
HUO\ FRUUHFWHG�

&KHFN SRVLWLRQLQJ DFWLRQV DQG
FRUUHFW GDWD� $IWHU WUDQVIHUULQJ
GDWD� WKH HUURU FRGH ZLOO EH HUDVHG
IRU WKH QH[W 67$57 LI GDWD KDV
EHHQ SURSHUO\ FRUUHFWHG

([HFXWH 25,*,1 6($5&+� 5(�
6(7 25,*,1� RU SUHVHW WKH SUHVHQW
SRVLWLRQ ZLWK 75$16)(5 '$7$�

)HHG FRXQWHUFORFNZLVH�

)HHG FORFNZLVH�

%DVHG RQ HUURU FRGH� UHDG RXW
DODUP FRGH DQG FRUUHFW GDWD DF�
FRUGLQJO\�



(UURU &RGH /LVW $SSHQGL[ )

���

(UURU

25,*,1 5(7851
GLVDEOHG

+,*+�63(('
-2* GLVDEOHG

/2:�63((' -2*
GLVDEOHG

,1&+ GLVDEOHG

(PHUJHQF\ VWRS
H[HFXWHG

&: OLPLW

&&: OLPLW

1R RULJLQ SUR[LPLW\
VLJQDO

(UURU FRGH

����

����

����

����

����

����

����

����

3UREOHP

25,*,1 5(7851 FDQQRW EH H[HFXWHG
EHFDXVH RI GDWD IRU 25,*,1 5(7851
VSHHG RU EDFNODVK FRPSHQVDWLRQ WKDW
JHQHUDWHG DODUP�

+,*+�63((' -2* FDQQRW EH H[HFXWHG
EHFDXVH RI GDWD IRU +,*+�63((' -2*
VSHHG� LQLWLDO VSHHG� DFFHOHUDWLRQ� GHFHOHU�
DWLRQ� RU EDFNODVK FRPSHQVDWLRQ WKDW JHQ�
HUDWHG DQ DODUP�

/2:�63((' -2* FDQQRW EH H[HFXWHG
EHFDXVH RI GDWD IRU /2:�63((' -2*
VSHHG� LQLWLDO VSHHG� RU EDFNODVK FRPSHQ�
VDWLRQ WKDW JHQHUDWHG DQ DODUP�

,1&+ FDQQRW EH H[HFXWHG EHFDXVH RI
GDWD IRU EDFNODVK FRPSHQVDWLRQ WKDW JHQ�
HUDWHG DQ DODUP�

)HHGLQJ KDV EHHQ VWRSSHG E\ HPHUJHQF\
VWRS VLJQDO LQSXW�

)HHGLQJ KDV EHHQ VWRSSHG E\ &: OLPLW
VLJQDO LQSXW�

)HHGLQJ KDV EHHQ VWRSSHG E\ &&: OLPLW
VLJQDO LQSXW�

1R SUR[LPLW\ VLJQDO LV GHWHFWHG EHWZHHQ
WKH &&: DQG &: OLPLWV HYHQ WKRXJK SLQ
�� RQ ',3 VZLWFK GHVLJQDWHV D SUR[LPLW\
VLJQDO�

1R�RULJLQ IODJ

2ULJLQ VLJQDO
SRVLWLRQ

&RXQWHUFORFNZLVH
&: OLPLW

&ORFNZLVH &&:
OLPLW

3& PRGH FKDQJH

&RUUHFWLRQ

%DVHG RQ HUURU FRGH� UHDG RXW DODUP
FRGH DQG FRUUHFW DQG FRUUHFW GDWD
DFFRUGLQJO\� $IWHU WUDQVIHUULQJ GDWD�
WKH HUURU FRGH ZLOO EH HUDVHG IRU WKH
QH[W RSHUDWLRQ LI GDWD KDV EHHQ SURS�
HUO\ FRUUHFWHG� )RU GDWD WKDW FDQQRW
EH WUDQVIHUUHG� UHVWDUW DIWHU FRUUHFW�
LQJ '0�

&KHFN ZLULQJ�7XUQ RII HPHUJHQF\
VWRS VLJQDO DQG H[HFXWH 5(/($6(
352+,%,7 DQG 25,*,1 6($5&+�

&KHFN ZLULQJ� ([HFXWH 5(/($6(
352+,%,7 DQG WKHQ IHHG FRXQWHU�
FORFNZLVH XVLQJ -2*� RU ,1&+ �RU
H[HFXWH 25,*,1 6($5&+� 3UHVHQW
3RVLWLRQ 5HVHW� RU 75$16)(5 '$7$
DIWHU 5(/($6( 352+,%,7��

&KHFN ZLULQJ� ([HFXWH 5(/($6(
352+,%,7 DQG WKHQ IHHG FORFNZLVH
XVLQJ +,*+�63((' -2*�
/2:�63((' -2*� RU ,1&+ �RU H[�
HFXWH 25,*,1 6($5&+ DIWHU 5(�
/($6( 352+,%,7��

&KHFN ',3 VZLWFK VHWWLQJ� ZLULQJ RI
SUR[LPLW\ VLJQDO� DQG VLJQDO W\SH �1&
RU 12��

����

����

����

����

����

7KH RULJLQ VLJQDO LV QRW GHWHFWHG EHWZHHQ
&&: DQG &: OLPLWV�

)HHGLQJ ZDV VWRSSHG E\ RULJLQ VLJQDO LQ�
SXW GXULQJ 25,*,1 6($5&+ EHIRUH WKH
SUR[LPLW\ VSHHG ZDV UHDFKHG� L�H�� SUR[�
LPLW\ VLJQDO DQG RULJLQ VLJQDO DUH WRR
FORVH UHODWLYH WR WLPH UHTXLUHG IRU GHFHO�
HUDWLRQ IURP KLJK VSHHG WR SUR[LPLW\
VSHHG

&: OLPLW VLJQDO ZDV LQSXW ZKLOH IHHGLQJ
FRXQWHUFORFNZLVH �

&&: OLPLW VLJQDO ZDV LQSXW ZKLOH IHHGLQJ
FORFNZLVH�

3& PRGH ZDV FKDQJHG EHWZHHQ 021,�
725 DQG 352*5$0 GXULQJ SXOVH RXW�
SXW�

&KHFN ZLULQJ RI RULJLQ VLJQDO DQG
VLJQDO W\SH �1& RU 12�

&KHFN SRVLWLRQ RI RULJLQ VLJQDO DQG
SUR[LPLW\ VLJQDO UHODWLYH WR UHTXLUHG
GHFHOHUDWLRQ�

&KHFN ZLULQJ RI OLPLW VLJQDOV�

&KHFN ZLULQJ RI OLPLW VLJQDOV�

([HFXWH 25,*,1 6($5&+ WR REWDLQ
SUHVHQW SRVLWLRQ�



$SSHQGL[ )(UURU &RGH /LVW
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7($&+ FDQQRW EH H[HFXWHG EHFDXVH 3&
XVHU SURJUDP PHPRU\ LV 520�

%HJLQQLQJ WUDQVIHU QXPEHU IRU 75$16)(5
'$7$ LV QRW EHWZHHQ �� DQG ���

%HJLQQLQJ 3& ZRUG QXPEHU IRU 75$16)(5
'$7$ LV RXW RI UDQJH RU EHFRPHV RXW RI
UDQJH ZKHQ WKH GHVLJQDWHG QXPEHU RI WUDQV�
IHUV LV DGGHG� �6HH 6HFWLRQ �ï� IRU UDQJH
GHWDLOV��

3& DUHD QXPEHU IRU 75$16)(5 '$7$ LV
QRW EHWZHHQ � DQG ��

7KH QXPEHU RI WUDQVIHUV IRU 75$16)(5
'$7$ LV QRW EHWZHHQ � DQG ���

7KH SRVLWLRQ SUHVHW ZLWK 75$16)(5 '$7$
FRQWDLQV D %&' HUURU RU LV RXW RI UDQJH�

/6, LQLWLDO SURFHVVLQJ DW VWDUW�XS LV QRW FRP�
SOHWHG QRUPDOO\�

7DUJHW SRVLWLRQ IRU D SRVLWLRQLQJ DFWLRQ KDV
EHHQ H[FHHGHG�

6SHHG IRU D SRVLWLRQLQJ DFWLRQ KDV EHHQ H[�
FHHGHG�

520 LQ 3&

7UDQVIHUUHG SRVL�
WLRQLQJ DFWLRQ QR�

3& EHJLQQLQJ ZRUG
QXPEHU

3& DUHD QXPEHU

1XPEHU RI WUDQVIHUV

3UHVHQW SRVLWLRQ
SUHVHW

+DUGZDUH

&KHFN SURJUDP� 7KLV HUURU FRGH
ZLOO EH HUDVHG E\ WKH QH[W
75$16)(5 '$7$�

&KHFN SURJUDP� 7KLV HUURU FRGH
ZLOO EH HUDVHG E\ WKH QH[W
75$16)(5 '$7$�

&KHFN SURJUDP� 7KLV HUURU FRGH
ZLOO EH HUDVHG E\ WKH QH[W
75$16)(5 '$7$�

&KHFN SURJUDP DQG GDWD LQ 3&�

+DUGZDUH PD\ EH IDXOW\�

+DUGZDUH PD\ EH IDXOW\ RU HUURU
PD\ EH FDXVHG E\ QRLVH�

(UURU

&+$1*( 63(('

0XOWLSOH FRPPDQG

,QLWLDO SRVLWLRQLQJ
DFWLRQ QR�

7($&+ SRVLWLRQLQJ
DFWLRQ QR�

(UURU FRGH

����

����

����

����

3UREOHP

)HHGLQJ KDV EHHQ VWRSSHG IROORZLQJ
&+$1*( 63((' GXH WR WKH VSHHG GDWD RI
WKH QH[W SRVLWLRQLQJ DFWLRQ KDYLQJ DQ HUURU RU
EHLQJ VHW WR ��

0RUH WKDQ RQH FRPPDQG ELW KDV EHHQ VHW
VLPXOWDQHRXVO\ LQ ,5 ZRUG Q� ELWV ��� ��� ���
��� ��� ��� ��� ��� ��� RU ���

,QLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU FRQWDLQHG LQ
,5 DUHD LV QRW EHWZHHQ �� DQG ���

7($&+ SRVLWLRQLQJ DFWLRQ QXPEHU LV QRW EH�
WZHHQ �� DQG ���

&RUUHFWLRQ

&KHFN VSHHG GDWD� ,I SUREOHP LV
FRUUHFWHG� WKLV HUURU FRGH ZLOO EH
HUDVHG E\ WKH QH[W 67$57�

&KHFN SURJUDP� 7KLV HUURU FRGH
ZLOO EH HUDVHG ZKHQ HYHU\ FRP�
PDQG ELW LQ FKDQQHO Q JRHV WR ��

&KHFN SURJUDP� ,I SUREOHP LV
FRUUHFWHG� WKLV HUURU FRGH ZLOO EH
HUDVHG E\ WKH QH[W 67$57�

&KHFN SURJUDP� ,I SUREOHP LV
FRUUHFWHG� WKLV HUURU FRGH ZLOO EH
HUDVHG E\ WKH QH[W 7($&+�
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*ORVVDU\

$ WDUJHW SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH RULJLQ UDWKHU WKDQ LQ UHVSHFW WR WKH
SUHVHQW SRVLWLRQ�

$ IRXU�GLJLW FRGH ZKLFK LV RXWSXW WR D ZRUG LQ WKH ,5 DUHD WR LGHQWLI\ WKH W\SH
RI DODUP ZKLFK KDV RFFXUUHG�

$ 3& GDWD DUHD ZKLFK LV XVHG IRU V\VWHP IODJV DQG VWDWXV LQIRUPDWLRQ� 'DWD LV
UHWDLQHG LQ WKLV DUHD GXULQJ D SRZHU IDLOXUH�

&RPSHQVDWLRQ IRU WKH DPRXQW RI PHFKDQLFDO SOD\� RU ¶ORRVHQHVV· SUHVHQW LQ
JHDUV� 6XFK SOD\ FDQ FUHDWH SRVLWLRQLQJ LQDFFXUDF\ ZKHQ WKH GLUHFWLRQ RI SR�
VLWLRQLQJ FKDQJHV�

$ FRPELQDWLRQ RI VHYHUDO SRVLWLRQLQJ DFWLRQV RU VHTXHQFHV� $ EDQN EHJLQV
ZKHQ 67$57 LV H[HFXWHG IRU WKH LQLWLDO SRVLWLRQLQJ DFWLRQ DQG HQGV ZKHQ D
SRVLWLRQ DFWLRQ ZLWK D ´EDQN HQGµ FRPSOHWLRQ FRGH KDV EHHQ H[HFXWHG�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW GHVLJQDWHV WKH SRVLWLRQLQJ DFWLRQ
DV WKH ILQDO RQH LQ D EDQN�

$Q DFURQ\P IRU ELQDU\�FRGHG GHFLPDO� 7KLV LV XVHG WR UHIHU WR GHFLPDO QXP�
EHUV HQFRGHG LQ ELQDU\�

$ SDUDPHWHU IRU SRVLWLRQLQJ DFWLRQV WKDW GHVLJQDWHV ZKDW LV WR KDSSHQ ZKHQ D
SDUWLFXODU SRVLWLRQLQJ DFWLRQ KDV EHHQ FRPSOHWHG� 7KH IRXU SRVVLEOH FRPSOH�
WLRQ FRGHV DUH DV IROORZV� VLQJOH� SDXVH� FRQWLQXRXV� EDQN HQG� DQG H[�
WHQGHG�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW FDXVHV WKH QH[W SRVLWLRQLQJ DFWLRQ
WR EH H[HFXWHG LPPHGLDWHO\ XSRQ FRPSOHWLRQ RI WKH FXUUHQW RQH�

$EEUHYLDWLRQV IRU FORFNZLVH �&:� DQG FRXQWHUFORFNZLVH �&&:�� &: DQG
&&: DUH GHILQHG IRU D PRWRU VKDIW LQ UHIHUHQFH WR D YLHZHU IDFLQJ WKH VKDIW
RQ WKH HQG RI WKH PRWRU IURP ZKLFK WKH VKDIW H[WHQGV IURP WKH PRWRU IRU FRQ�
QHFWLRQ�

/LPLWV RQ WKH &: DQG &&: VLGHV RI WKH RULJLQ ZKLFK FDQ EH LQWHUQDOO\ VHW WR
UHVWULFW 3RVLWLRQ &RQWURO 8QLW RSHUDWLRQ�

$ PHPRU\ VWRUDJH DUHD LQ WKH 3&� 'LIIHUHQW W\SHV RI PHPRU\ EORFNV� ZLWK
GLIIHULQJ IXQFWLRQV� DUH VWRUHG LQ WKH YDULRXV GDWD DUHDV RI WKH 3&� 7KHVH
EORFNV RI PHPRU\ DUH EXLOW XS IURP VLQJOH XQLWV� RU ELWV� ZKLFK DUH JURXSHG
LQWR ���ELW ZRUGV�

$ 3& GDWD DUHD LQ ZKLFK JHQHUDO RSHUDWLQJ SDUDPHWHUV� VSHHGV� DQG SDUDPH�
WHUV IRU SRVLWLRQLQJ DFWLRQV DUH VWRUHG�

$ SDUDPHWHU WKDW VSHFLILHV WKH SHULRG RI WLPH GXULQJ ZKLFK SRVLWLRQLQJ ZLOO
VWRS EHIRUH H[HFXWLRQ RI WKH QH[W SRVLWLRQLQJ DFWLRQ IROORZLQJ D SRVLWLRQLQJ
DFWLRQ ZLWK D SDXVH FRPSOHWLRQ FRGH�

DEVROXWH SRVLWLRQ

DODUP FRGH

$5 DUHD

EDFNODVK FRPSHQVDWLRQ

EDQN

EDQN HQG �FRPSOHWLRQ�

%&'

FRPSOHWLRQ FRGH

FRQWLQXRXV �FRPSOHWLRQ�

&: DQG &&:

&:�&&: OLPLWV

GDWD DUHD

'0 DUHD

GZHOO WLPH
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$ IRXU�GLJLW FRGH ZKLFK LV RXWSXW WR D ZRUG LQ WKH ,5 DUHD WR LGHQWLI\ WKH W\SH
RI HUURU ZKLFK KDV RFFXUUHG�

$ GHYLFH XVHG WR HQVXUH SRVLWLRQLQJ DFFXUDF\ ZKHQ SRVLWLRQLQJ YLD SXOVH
WUDLQV� 7KH HUURU FRXQWHU UHFHLYHV D WDUJHW SRVLWLRQ DV D VSHFLILF QXPEHU RI
SXOVHV LQ D SXOVH WUDLQ IURP WKH 3RVLWLRQ &RQWURO 8QLW DQG RXWSXWV DQDORJ
VSHHG YROWDJHV WR GULYH D VHUYRPRWRU DFFRUGLQJO\� 7KH VSHFLILHG QXPEHU RI
SXOVHV LQ WKH HUURU FRXQWHU LV FRXQWHG GRZQ E\ IHHGEDFN IURP DQ HQFRGHU
PHDVXULQJ DFWXDO PRWRU VKDIW PRYHPHQW� FDXVLQJ YROWDJH RXWSXW WR VWRS
ZKHQ WKH QXPEHU RI SXOVHV HTXDOV ]HUR� L�H�� ZKHQ WKH WDUJHW SRVLWLRQ KDV
EHHQ UHDFKHG�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW FDXVHV SXOVHV WR EH FRQWLQXDOO\
RXWSXW XQWLO WKH SRVLWLRQLQJ DFWLRQ LV WHUPLQDWHG ZLWK 6723�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW FDXVHV SXOVHV WR EH FRQWLQXDOO\
RXWSXW XQWLO WKH SRVLWLRQLQJ DFWLRQ LV WHUPLQDWHG ZLWK 6723� $IWHU 6723 LV H[�
HFXWHG� SRVLWLRQLQJ GRHV QRW VWRS LPPHGLDWHO\ EXW LV H[HFXWHG DFFRUGLQJ WR
WKH GDWD VHW IRU WKH SRVLWLRQLQJ DFWLRQ�

$ IXQFWLRQ ZKHUHE\ SRVLWLRQLQJ PD\ EH VWRSSHG RU VSHHG PD\ EH FKDQJHG�
GXULQJ RSHUDWLRQ� LQ UHVSRQVH WR DQ H[WHUQDO FRPPDQG�

$ ELW WKDW LV WXUQHG 21 DQG 2)) DXWRPDWLFDOO\ E\ WKH V\VWHP WR SURYLGH VWD�
WXV LQIRUPDWLRQ�

$ FRPSXWHU WKDW LV XVHG WR WUDQVIHU GDWD WR RU UHFHLYH GDWD IURP D 3& LQ D
+RVW /LQN 6\VWHP� 7KH KRVW FRPSXWHU LV XVHG IRU GDWD PDQDJHPHQW DQG
RYHUDOO V\VWHP FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ VPDOO SHUVRQDO RU EXVL�
QHVV FRPSXWHUV�

7KH ODVW ILYH RI WKH WHQ ,5 ZRUGV DOORFDWHG WR HDFK 3RVLWLRQ &RQWURO 8QLW DV
UHIUHVK DUHDV�

0DQXDO IHHGLQJ ZKHUHLQ SRVLWLRQLQJ LV H[HFXWHG RQH SXOVH DW D WLPH�

$ WDUJHW SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH SUHVHQW SRVLWLRQ� UDWKHU WKDQ LQ UH�
VSHFW WR WKH RULJLQ�

7KH SUHVHQW SRVLWLRQ ZKHQ 67$57 LV H[HFXWHG�

$ 3& GDWD DUHD DOORFDWHG IRU LQSXWV� RXWSXWV� DQG ZRUN ELWV� ,Q WKH &���+�
ZRUGV ��� WKURXJK ��� RI WKLV DUHD DUH UHVHUYHG IRU 6SHFLDO ,�2 8QLWV� LQFOXG�
LQJ WKH 3RVLWLRQ &RQWURO 8QLW� 7KH 3RVLWLRQ &RQWURO 8QLW XVHV WKHVH ZRUGV IRU
,�2 UHIUHVK DUHDV�

$Q LQWHUQDO FLUFXLWU\ ZKLFK LV VHOHFWHG� YLD D IURQW�SDQHO VZLWFK� EDVHG RQ WKH
W\SH RI PRWRU GULYHU DQG VLJQDOV ZKLFK DUH WR EH XVHG IRU D SDUWLFXODU W\SH RI
RSHUDWLRQ�

1RUPDOO\�FORVHG FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW RSHQ ZKHQ WKH
UHOD\ LV HQHUJL]HG�

1RUPDOO\�RSHQ FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW FORVH ZKHQ WKH
UHOD\ LV HQHUJL]HG�

HUURU FRGH

HUURU FRXQWHU

H[WHQGHG �FRPSOHWLRQ�

H[WHQGHG ZLWK SRVLWLRQLQJ
�FRPSOHWLRQ�

H[WHUQDO LQWHUUXSW

IODJ

KRVW FRPSXWHU

,1 UHIUHVK DUHD

LQFKLQJ

LQFUHPHQWDO WDUJHW SRVLWLRQ

LQLWLDO SRVLWLRQ

,5 DUHD

PRGH

1& FRQWDFWV

12 FRQWDFWV
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$ FRQWURO V\VWHP LQ ZKLFK RSHUDWLRQV DUH FDUULHG RXW DFFRUGLQJ WR SUR�
JUDPPHG LQVWUXFWLRQV� EXW LQ ZKLFK IHHGEDFN LV QRW SURYLGHG IRU DXWRPDWLF
DGMXVWPHQWV�

$ SDUDPHWHU XVHG WR FRUUHFW WKH RULJLQ IURP WKH SRVLWLRQ GHWHUPLQHG DFFRUG�
LQJ WR WKH RULJLQ LQSXW VLJQDO�

$ VLJQDO LQSXW WR LQGLFDWH ZKHQ WKH SRVLWLRQ LV QHDU WKH RULJLQ WR HQDEOH VKLIW�
LQJ WR D ORZHU VSHHG�

7KH UHJLRQ QHDU WKH RULJLQ� :KHQ SRVLWLRQLQJ HQWHUV WKLV UHJLRQ� D SUR[LPLW\
VZLWFK PD\ RXWSXW D VLJQDO IRU GHFHOHUDWLRQ�

7KH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ WLPH�

7KH ILUVW ILYH RI WKH WHQ ,5 ZRUGV DOORFDWHG WR HDFK 3RVLWLRQ &RQWURO 8QLW DV
UHIUHVK DUHDV�

8VHU�GHILQHG FRGHV RXWSXW IROORZLQJ FRPSOHWLRQ RI D SRVLWLRQLQJ DFWLRQ�

'DWD ZKLFK GHWHUPLQHV OLPLWV DQG RWKHU FRQGLWLRQV XQGHU ZKLFK DQ RSHUDWLRQ
ZLOO EH FDUULHG RXW� 7KH 3RVLWLRQ &RQWURO 8QLW KDV ERWK JHQHUDO SDUDPHWHUV
DQG SDUDPHWHUV VSHFLILF WR LQGLYLGXDO SRVLWLRQLQJ DFWLRQV�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW FUHDWHV D SDXVH DIWHU UHDFKLQJ WKH
WDUJHW SRVLWLRQ IRU WKH SRVLWLRQLQJ DFWLRQ DQG WKHQ DXWRPDWLFDOO\ EHJLQV WKH
QH[W SRVLWLRQLQJ DFWLRQ� 7KH OHQJWK RI WKH SDXVH LV VSHFLILHG E\ WKH GZHOO WLPH�

7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ� $ SRVLWLRQLQJ DFWLRQ LV GHILQHG E\ LWV
FRPSOHWLRQ FRGH� GZHOO WLPH� RXWSXW FRGH� VSHHG QXPEHU� DQG WDUJHW SRVLWLRQ�
7KHVH DFWLRQV DUH JHQHUDOO\ UHIHUUHG WR E\ QXPEHU DQG FRPSOHWLRQ FRGH� )RU
H[DPSOH� ´��� FRQWLQXRXVµ LQGLFDWHV SRVLWLRQLQJ DFWLRQ �� ZLWK D FRQWLQXRXV
FRPSOHWLRQ FRGH�

7KH QXPHULF YDOXH LQ SXOVHV GHILQHG DV EHLQJ WKH ¶ORFDWLRQ· RI WKH SRVLWLRQLQJ
V\VWHP DW DQ\ RQH SRLQW LQ WLPH� 7KH SUHVHQW SRVLWLRQ LV QRW DEVROXWH� EXW
UDWKHU FDQ EH GHILQHG RU UHGHILQHG DV UHTXLUHG E\ SRVLWLRQLQJ RSHUDWLRQV�

$ ORZ VSHHG DW ZKLFK SRVLWLRQLQJ LV H[HFXWHG QHDU WKH RULJLQ�

7KH GLVWDQFH PRYHG E\ DQ REMHFW GULYHQ E\ D PRWRU GLYLGHG E\ WKH QXPEHU RI
SXOVHV UHTXLUHG IRU WKDW PRYHPHQW�

$ VHULHV RI SXOVHV RXWSXW WRJHWKHU�

'LVFUHWH VLJQDOV VHQW DW D FHUWDLQ UDWH� 7KH 3RVLWLRQ &RQWURO 8QLW RXWSXWV
SXOVHV� HDFK RI ZKLFK GHVLJQDWHV D FHUWDLQ DPRXQW RI PRYHPHQW� 6XFK
SXOVHV DUH FRQYHUWHG WR DQ HTXLYDOHQW FRQWURO YROWDJH LQ DFWXDO SRVLWLRQLQJ�

7KH 8QLW LQ D 5HPRWH ,�2 6\VWHP WKURXJK ZKLFK VLJQDOV DUH VHQW WR DOO RWKHU
5HPRWH ,�2 8QLWV� 7KH 5HPRWH ,�2 0DVWHU 8QLW LV PRXQWHG HLWKHU WR D &38
5DFN RU WR DQ ([SDQVLRQ ,�2 5DFN FRQQHFWHG WR WKH &38 5DFN�

$ /LQN 6\VWHP LQ ZKLFK UHPRWH ,�2 SRLQWV DUH FRQWUROOHG WKURXJK D 0DVWHU
PRXQWHG WR D &38 5DFN RU DQ ([SDQVLRQ ,�2 5DFN FRQQHFWHG WR WKH &38
5DFN�

RSHQ�ORRS V\VWHP

RULJLQ FRPSHQVDWLRQ

RULJLQ SUR[LPLW\ VLJQDO

RULJLQ SUR[LPLW\

RULJLQ

287 UHIUHVK DUHD

RXWSXW FRGH

SDUDPHWHUV

SDXVH �FRPSOHWLRQ�

SRVLWLRQLQJ DFWLRQ

SUHVHQW SRVLWLRQ

SUR[LPLW\ VSHHG

SXOVH UDWH

SXOVH WUDLQ

SXOVHV

5HPRWH ,�2 0DVWHU 8QLW

5HPRWH ,�2 6\VWHP
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$Q\ RI WKH 8QLWV LQ D 5HPRWH ,�2 6\VWHP� 5HPRWH ,�2 8QLWV LQFOXGH 0DVWHUV�
6ODYHV� 2SWLFDO ,�2 8QLWV� ,�2 /LQN 8QLWV� 5HPRWH 7HUPLQDOV� DQG ,�2 7HUPL�
QDOV�

7KH WLPH LW WDNHV IRU WKH 3& WR RXWSXW D FRQWURO VLJQDO DIWHU LW KDV UHFHLYHG DQ
LQSXW VLJQDO� 7KH UHVSRQVH WLPH GHSHQGV RQ IDFWRUV VXFK DV WKH V\VWHP FRQ�
ILJXUDWLRQ DQG ZKHQ WKH &38 UHFHLYHV WKH LQSXW VLJQDO UHODWLYH WR WKH VWDUW RI
D VFDQ�

7KH WRWDO WLPH UHTXLUHG IRU WKH 3& WR SHUIRUP DOO RI WKH RSHUDWLRQV LQYROYHG LQ
H[HFXWLQJ WKH SURJUDP LQ LWV PHPRU\� 7KH GXUDWLRQ RI WKH VFDQ WLPH GLIIHUV
GHSHQGLQJ RQ WKH FRQILJXUDWLRQ RI WKH V\VWHP� WKH QXPEHU RI ,�2 SRLQWV� WKH
SURJUDPPLQJ LQVWUXFWLRQV XVHG� DQG VR RQ�

7KH SDWWHUQ LQ ZKLFK RULJLQ VHDUFK LV FDUULHG RXW� 7KH SDUWLFXODU VHDUFK SDW�
WHUQ SHUIRUPHG GHSHQGV RQ WKH SRVLWLRQ RI WKH RULJLQ ZLWK UHVSHFW WR WKH LQLWLDO
SRVLWLRQ DQG WKH VHDUFK GLUHFWLRQ �&: RU &&:��

$ FRQWURO V\VWHP LQ ZKLFK D 3& FRQWUROV DQ H[WHUQDO SURFHVV ZLWKRXW KXPDQ
LQWHUYHQWLRQ� 7KLV V\VWHP SURYLGHV IHHGEDFN �YLD D WDFKRJHQHUDWRU DQG D
URWDU\ HQFRGHU� VR WKDW DFWXDO YDOXHV �RI SRVLWLRQV� VSHHGV� DQG VR RQ� DUH
FRQWLQXRXVO\ DGMXVWHG WR EULQJ WKHP PRUH FORVHO\ LQ OLQH ZLWK WDUJHW YDOXHV�

$Q RSHUDWLRQ ZKHUHE\ D URWDU\ HQFRGHU LV XVHG WR PDLQWDLQ WKH SRVLWLRQ RI D
PRWRU ZKLOH LW LV VWRSSHG� :KHQHYHU WKH PRWRU D[LV PRYHV� WKH URWDU\ HQFRG�
HU VHQGV D IHHGEDFN SXOVH WR DQ HUURU FRXQWHU� FDXVLQJ D URWDWLRQ YROWDJH WR
EH JHQHUDWHG LQ WKH UHYHUVH GLUHFWLRQ VR WKDW WKH PRWRU URWDWHV EDFN WR LWV
RULJLQDO SRVLWLRQ�

$ SRVLWLRQLQJ DFWLRQ FRPSOHWLRQ FRGH WKDW FDXVHV SRVLWLRQLQJ WR VWRS DIWHU WKH
WDUJHW SRVLWLRQ KDV EHHQ UHDFKHG�

$ %DFNSODQH WR ZKLFK D 5HPRWH ,�2 6ODYH 8QLW LV DWWDFKHG�

$ GHGLFDWHG 8QLW� VXFK DV D 3RVLWLRQ &RQWURO 8QLW� +LJK�6SHHG &RXQWHU 8QLW�
RU $QDORJ 7LPHU 8QLW� ZKLFK LV GHVLJQHG IRU D VSHFLDO SXUSRVH�

$Q ,5 DUHD VHWWLQJ ZKLFK GHWHUPLQHV WKH FRHIILFLHQW ZLWK UHJDUG WR WKH WDUJHW
VSHHG�

$ QXPEHU XVHG WR GHVLJQDWH �DV D SDUDPHWHU IRU DQ RSHUDWLRQ� RQH RI ILIWHHQ
VSHHGV UHJLVWHUHG LQ PHPRU\�

$ ZRUG LQ WKH '0 DUHD ZKLFK FDQ EH VHW WR PXOWLSO\ WKH VSHHG WR ZKLFK LW LV
DVVLJQHG E\ D IDFWRU RI RQH RU WHQ�

$ SDUDPHWHU IRU D SRVLWLRQLQJ DFWLRQ WKDW GHVLJQDWHV ZKDW SRVLWLRQ LV WR EH
UHDFKHG DW WKH FRPSOHWLRQ RI WKH DFWLRQ�

:ULWLQJ WKH SUHVHQW SRVLWLRQ LQWR WKH '0 DUHD RI WKH 3& DV WKH WDUJHW SRVLWLRQ
IRU WKH GHVLJQDWHG SRVLWLRQLQJ DFWLRQ�

$FFHOHUDWLQJ DQG GHFHOHUDWLQJ LQ D VWHSZLVH SDWWHUQ VXFK WKDW D WUDSH]RLGDO
ILJXUH LV IRUPHG�

5HPRWH ,�2 8QLWV

UHVSRQVH WLPH

VFDQ WLPH

VHDUFK SDWWHUQ

VHPLFORVHG�ORRS V\VWHP

VHUYRORFN

VLQJOH �FRPSOHWLRQ�

6ODYH 5DFN

6SHFLDO ,�2 8QLW

VSHHG FRHIILFLHQW

VSHHG QXPEHU

VSHHG XQLW

WDUJHW SRVLWLRQ

WHDFKLQJ

WUDSH]RLGDO
DFFHOHUDWLRQ�GHFHOHUDWLRQ



*ORVVDU\

���

1XPEHUV DVVLJQHG WR 6SHFLDO ,�2 8QLWV IRU WKH SXUSRVH RI DOORFDWLQJ VSHFLILF
,�2 ZRUGV WR HDFK 8QLW�

,5 DUHD ELWV WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ
SURJUDPPLQJ� ,Q WKH ,5 DUHD� DOO ELWV QRW XVHG DV LQSXW RU RXWSXW ELWV FDQ EH
XVHG DV ZRUN ELWV�

$ UDQJH RI SRVLWLRQV ZKLFK FDQ EH GHILQHG VR WKDW IODJV DUH WXUQHG 21 ZKHQ�
HYHU WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH UDQJH� 8S WR WKUHH ]RQHV� HDFK ZLWK LWV
RZQ IODJ� FDQ EH GHILQHG�

XQLW QXPEHUV

ZRUN ELWV

]RQH



���
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DFFHOHUDWLRQ� VHWWLQJ IRU 67$57� ��

DODUPV� ���
DODUP FRGH OLVW� ���³���
DODUP FRGHV� ��� ���
DODUP IODJ� ��� ���
LQGLFDWRUV� ���³���

$5 $UHD� UHVWDUW IODJ� ��

%
EDFNODVK FRPSHQVDWLRQ
VHWWLQJ SDUDPHWHUV IRU� ��
XVLQJ� ��

EDQN HQG �FRPSOHWLRQ FRGH�� ��

EDQNV� PXOWLSOH� ���

&
FDEOHV� ��� ��� ��

&&: OLPLWV
IRU ]RQHV� ��
LQWHUQDO� ��
UHFRYHU\ IURP H[FHHGLQJ� ��� ��

&&: SXOVH RXWSXWV� ��

&+$1*( 63(('� 6HH FRPPDQGV

FORVHGïORRS V\VWHPV� �

FRPPDQGV� ��
&+$1*( 63(('� ���
',3 VZLWFK VHWWLQJV IRU� ���
H[HFXWLRQ H[DPSOH� ���

H[WHUQDO LQWHUUXSW� ���³���
',3 VZLWFK VHWWLQJV IRU� ���
UHVSRQVH WLPH� ��

+,*+ï63((' -2*� ���
VHWWLQJ VSHHG QXPEHU� ���
XVHG WR FOHDU &: RU &&: OLPLW IODJ� ��

,1&+� ���
/2:ï63((' -2*� ���
VHWWLQJ VSHHG QXPEHU� ���
XVHG WR FOHDU &: RU &&: OLPLW IODJ� ��

PDQXDO RSHUDWLRQV� ���³���
'0 $UHD VHWWLQJV� ���³���
,5 $UHD VHWWLQJV� ���³���

25,*,1 5(7851� ��³��
'0 $UHD VHWWLQJV� ��³��
H[HFXWLRQ H[DPSOH� ��
,5 $UHD VHWWLQJV� ��³��

25,*,1 6($5&+� ��³��
FRPSOHWLRQ H[DPSOHV� ��³��
'0 $UHD VHWWLQJV� ��³��
H[DPSOHV LQ PRGH �� ��

H[DPSOHV LQ PRGH �� ��
H[DPSOHV LQ PRGH �� ��
H[DPSOHV LQ PRGH �� ��
H[HFXWHG DIWHU HPHUJHQF\ VWRS� ��
H[HFXWLRQ H[DPSOHV� ��³��
,5 $UHD VHWWLQJV� ��³��
VHDUFK GLUHFWLRQ� ��
VHDUFK SDWWHUQV� ���

5($' (5525� ��³���
H[HFXWLRQ H[DPSOH� ��
UHDGLQJ IURP WKH 3URJUDPPLQJ &RQVROH� ��

5(/($6( 352+,%,7� ��³���
5(6(7 25,*,1� ��³���
H[HFXWLRQ H[DPSOHV� ���

67$57� ��³��
DFWLYDWLRQ WLPH� ��
FRPPDQG ELW� ��
'0 $UHD VHWWLQJV� ��³��
H[HFXWLQJ SRVLWLRQLQJ DFWLRQV� ���
H[HFXWLRQ H[DPSOHV� ��³��� ���� ���
,5 $UHD VHWWLQJV� ��³��
XVLQJ ZLWK VLQJOH RU EDQN HQG DFWLRQV� ��

6723� ���³���
',3 VZLWFK VHWWLQJV IRU� ���
H[HFXWHG GXULQJ EDFNODVK FRPSHQVDWLRQ� ��
H[HFXWHG GXULQJ FRPSOHWLRQ FRGH �� ���
H[HFXWHG GXULQJ +,*+ï63((' -2*� ���
H[HFXWHG GXULQJ /2:ï63((' -2*� ���
H[HFXWHG GXULQJ 25,*,1 6($5&+� ���
H[HFXWHG GXULQJ 67$57� ���
H[HFXWLRQ H[DPSOHV� ���� ���� ���

7($&+� ��³���
H[HFXWLRQ H[DPSOH� ��³���
,5 $UHD VHWWLQJV� ��
VHWWLQJ SRVLWLRQLQJ DFWLRQ QXPEHU� ��
WHDFKLQJ IURP WKH 3URJUDPPLQJ &RQVROH� ��

75$16)(5 '$7$� ��³���
DQG WUDSH]RLGDO WDEOHV� ��
EHJLQQLQJ WUDQVIHU QXPEHU� ��� ��
EHJLQQLQJ ZRUG QXPEHU �IRU QRUPDO WUDQVIHU�� ��
EHJLQQLQJ ZRUG QXPEHU �SUHVHQW SRVLWLRQ SUHVHW�� ��
GDWD SUHSDUDWLRQ �QRUPDO�� ��
GDWD SUHSDUDWLRQ �SUHVHQW SRVLWLRQ SUHVHW�� ��
H[HFXWLRQ H[DPSOH �QRUPDO WUDQVIHU�� ��
H[HFXWLRQ H[DPSOH �SUHVHW SUHVHQW SRVLWLRQ�� ���
H[HFXWLRQ H[DPSOHV� ���
,5 $UHD VHWWLQJV� ��³���
QRUPDO WUDQVIHU� ��³���
QXPEHU RI WUDQVIHUV� ��
3& GDWD DUHDV DYDLODEOH� ��
SUHVHQW SRVLWLRQ SUHVHW� ��³���
VHWWLQJ 3& GDWD DUHD �IRU QRUPDO WUDQVIHU�� ��
VHWWLQJ 3& GDWD DUHD �SUHVHQW SRVLWLRQ SUHVHW�� ��
WUDQVIHU WLPH� ��
XVLQJ H[WHUQDO VZLWFKHV� ���
XVLQJ WR SUHVHW SUHVHQW SRVLWLRQ� ��

FRPSOHWLRQ FRGHV� ��� ��
H[HFXWLRQ H[DPSOH� ��
6723 GXULQJ FRPSOHWLRQ FRGH �� ���

FRPSRQHQWV� �³�
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FRQQHFWRU SLQV� DUUDQJHPHQW� ��

FRQWURO V\VWHP SULQFLSOHV� �³�

&38 5DFNV� �

&: OLPLWV
IRU ]RQHV� ��
LQWHUQDO� ��
UHFRYHU\ IURP H[FHHGLQJ� ��� ��

&: SXOVH RXWSXWV� ��

'
GDWD� ZULWLQJ LQWR '0 $UHD� ��³��

GDWD DOORFDWLRQ� ��

GDWD FDOFXODWLRQV� ��³��

GDWD FRGLQJ� ��

GDWD FRQILJXUDWLRQ� ��
EDVLF FKDUW� ��

GDWD IORZ GLDJUDP� �

GDWD WUDQVIHU� �

GHFHOHUDWLRQ� ��� ��
VHWWLQJ IRU 67$57� ��

GHOD\ WLPH� ��

GHVLUHG SRVLWLRQ� VHWWLQJ IRU 67$57� ��

GHVLUHG VSHHG QXPEHU� VHWWLQJ IRU 67$57� ��

GHYLDWLRQ FRXQWHU UHVHW� ��
ZLULQJ� ��

GLJLWDOïWRïDQDORJ FRQYHUWHUV� �

GLPHQVLRQV� ��

',3 VZLWFK� �
SLQ �� ��
SLQ �� ��
SLQ �� ��
SLQ �� ��
SLQ �� ��
SLQ �� ��
SLQ �� ��
SLQ �� ��
UHODWLRQ WR PRGHV DQG RSHUDWLRQ� ��
VHWWLQJV� �
WDEOH RI� ��

VHWWLQJV IRU H[WHUQDO LQWHUUXSW� ���
VHWWLQJV IRU RULJLQ SUR[LPLW\ VLJQDO� ���
VHWWLQJV IRU RULJLQ VLJQDO� ���

GLUHFWLRQ VLJQDOV� ��� ��

'0 $UHD
DOORFDWLRQV� ��³��� ���
FRGLQJ VKHHW� ��� ���
PLQLPXP GDWD VHWWLQJV� ���� ���� ���
VHWWLQJV IRU H[WHUQDO LQWHUUXSW� ���
VHWWLQJV IRU PDQXDO RSHUDWLRQV� ���³���
VHWWLQJV IRU 25,*,1 5(7851� ��³��
VHWWLQJV IRU 25,*,1 6($5&+� ��³��
VHWWLQJV IRU 67$57� ��³��

WUDQVIHUULQJ GDWD IURP� ��
ZULWLQJ GDWD LQWR� ��
ZULWLQJ LQWR ZLWK 7($&+� ��
]RQHV� ��

GZHOO WLPH� ��� ��
H[HFXWLRQ H[DPSOH� ��

(
HPHUJHQF\ VWRS� ��
IODJ� ��
UHFRYHU\ DIWHU� ��

HPHUJHQF\ VWRS VZLWFK� ��

HUURU FRXQWHUV� �� �

HUURUV� ���
%&' HUURUV� ���
HUURU FRGH JHQHUDWLRQ� ���
HUURU FRGH OLVW� ���³���
HUURU FRGHV� ��� ���
HUURU IODJV� ��
$5 $UHD� ���
,5 DUHD� ���

HUURU OLVW IRU 6SHFLDO ,�2 8QLWV� ���³���
HUURU SURFHVVLQJ� ���
LQGLFDWRUV� ���
QRïGDWD HUURUV� ���
RXWïRIïUDQJH GDWD HUURUV� ���

([SDQVLRQ ,�2 5DFNV� �

H[WHQGHG �FRPSOHWLRQ FRGH�� ��

H[WHQGHG ZLWK SRVLWLRQLQJ �FRPSOHWLRQ FRGH�� ��

H[WHUQDO ,�2 FRQQHFWLRQV� ��

H[WHUQDO LQWHUUXSW� UHVSRQVH WLPH� ��

H[WHUQDO LQWHUUXSW FRPPDQGV� ���³���

H[WHUQDO LQWHUUXSW VLJQDO� FRQQHFWLRQ IRU� ���

H[WHUQDO VZLWFKHV� XVHG IRU 75$16)(5 '$7$� ���

)
IHHGEDFN� �� �

IODJV� ��� ��
DODUP IODJ� ��
EXV\ IODJ� ��� ��
GXULQJ 75$16)(5 '$7$� ��

HPHUJHQF\ VWRS IODJ� ��
HUURU IODJV� ��
$5 $UHD� ���

QRïRULJLQ IODJ� ��
SRVLWLRQLQJ FRPSOHWHG IODJ� ��

*
JURXQGV� ��� ��
IRU LQSXWV� ��

+
+DQGïKHOG 3URJUDPPLQJ &RQVROH� �
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KLJK VSHHG QXPEHU� VHWWLQJ IRU 25,*,1 6($5&+� ��

+,*+ï63((' -2*� 6HH FRPPDQGV

KRVW FRPSXWHUV� �

,
,�2 FLUFXLWV� ��

,�2 FRQQHFWLRQV� H[WHUQDO� ��

,�2 UHIUHVK DUHDV� ��� ��

,1 UHIUHVK DUHD� ��

,1&+� 6HH FRPPDQGV

LQGLFDWRUV �/('V�� �
DODUP�HUURU� ���

LQGXFWLYH ORDGV� ��

LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU� VHWWLQJ IRU 67$57� ��� ��

LQLWLDO VSHHG QXPEHU� VHWWLQJ IRU 67$57� ��

,QSXW 8QLWV� �� �

,5 $UHD
DODUP�HUURU RXWSXWV� ���
DOORFDWLRQV� ��� ���
GHWDLOHG WDEOH� ���

GDWD IRUPDW� ��
IODJV� ��
VHWWLQJV IRU H[WHUQDO LQWHUUXSW� ���
VHWWLQJV IRU PDQXDO RSHUDWLRQV� ���³���
VHWWLQJV IRU 25,*,1 5(7851� ��³��
VHWWLQJV IRU 25,*,1 6($5&+� ��³��
VHWWLQJV IRU 67$57� ��³��
VHWWLQJV IRU 75$16)(5 '$7$� ��³���

/
/2:ï63((' -2*� 6HH FRPPDQGV

0
PDJQHWL]LQJ GLVWULEXWLRQ FLUFXLWV� �

PDQXDO RSHUDWLRQV� 6HH FRPPDQGV

PRGHV
PRGH �
FRQQHFWLRQ� ��
',3 VZLWFK VHWWLQJV �H[DPSOH�� ��
25,*,1 6($5&+ H[HFXWHG LQ� ��³��
VWHSSLQJïPRWRU GULYHU FRQQHFWLRQ� ��

PRGH �
FRQQHFWLRQ� ��
FRQQHFWLRQ ZLULQJ H[DPSOH� ��
',3 VZLWFK VHWWLQJV �H[DPSOH�� ��
25,*,1 6($5&+ H[HFXWHG LQ� ��
VHUYRPRWRU GULYHU FRQQHFWLRQ H[DPSOHV� ��

PRGH �
FRQQHFWLRQ� ��
',3 VZLWFK VHWWLQJV �H[DPSOH�� ��
25,*,1 6($5&+ H[HFXWHG LQ� ��³��

VHUYRPRWRU GULYHU FRQQHFWLRQ H[DPSOHV� ��
PRGH �
FRQQHFWLRQ� ��
',3 VZLWFK VHWWLQJV �H[DPSOH�� ��
25,*,1 6($5&+ H[HFXWHG LQ� ��³��
VHUYRPRWRU GULYHU FRQQHFWLRQ H[DPSOHV� ��

PRGH VZLWFK� ��� ��³��

021,725 PRGH� ��

PRWRU GULYHUV� UDWHG DW � 9'&� ��

PRXQWLQJ� 3RVLWLRQ &RQWURO 8QLW WR &38 5DFN� �

1
12 DQG 1& LQSXWV� ��� ��

QRLVH �HOHFWURQLF�� SUHYHQWLRQ� ��

QRQGLUHFWLRQDO SXOVH RXWSXWV� ��

2
RSHQïORRS V\VWHPV� �� �� �³�

RSHUDWLRQ� IORZFKDUW� ��

RULJLQ� �

RULJLQ DGMXVWPHQW FRPPDQG� ��
ZLULQJ� ��

RULJLQ FRPSHQVDWLRQ� ��� ��� ��
VHWWLQJ IRU 25,*,1 6($5&+� ��

RULJLQ LQSXW� UHVSRQVH WLPH� ��

RULJLQ SUR[LPLW\ UHYHUVH� ��� ��� ��� ��� ��� ��� ��

RULJLQ SUR[LPLW\ VLJQDOV� ��� ��� ���

25,*,1 5(7851� 6HH FRPPDQGV

25,*,1 6($5&+� 6HH FRPPDQGV

RULJLQ VLJQDOV� ���

287 UHIUHVK DUHD� ��

RXWSXW FRGH� ��

RXWSXW SXOVHV� ��

3
SDXVH �FRPSOHWLRQ FRGH�� ��

3RVLWLRQ &RQWURO 8QLW� VWDUWLQJ WKH� ��

SRVLWLRQLQJ DFFXUDF\� FRPSXWDWLRQ RI� �

SRVLWLRQLQJ DFWLRQV
EDQN HQG� ��� ��
H[HFXWLRQ H[DPSOH �ZLWK 67$57�� ��

FRQWLQXRXV� ��
HUURUV LQ GDWD� ���
H[HFXWHG ZLWK 67$57� ���
H[WHQGHG� ��
H[WHQGHG ZLWK SRVLWLRQLQJ� ��
LQLWLDO SRVLWLRQLQJ DFWLRQ QXPEHU� ��� ��
SDXVH� ��
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VHWWLQJ SRVLWLRQLQJ DFWLRQ QXPEHU IRU 7($&+� ��
VLQJOH� ��
H[HFXWLRQ H[DPSOH �ZLWK 67$57�� ��

SRZHU DPSOLILHUV� �� �

SRZHU OLQHV� ��

SRZHU VXSSO\� �� ��� ��� ��
�� 9'&� ��
� 9'&� ��� ��� ��
IRU GHYLDWLRQ FRXQWHU UHVHW RXWSXW� ��

SUHVHQW SRVLWLRQ
FKDQJLQJ ZLWK 75$16)(5 '$7$� �� ��
VHWWLQJ IRU 7($&+� ��
ZKHQ XVLQJ 7($&+� ��
ZULWLQJ LQ ZLWK 7($&+� �

352*5$0 PRGH� ��

3URJUDPPLQJ &RQVROH
UHDGLQJ HUURU�DODUP FRGHV� ��
WHDFKLQJ� ��
WKUHHïFKDQQHO FKDQJH RSHUDWLRQ� ��
ZULWLQJ GDWD� ��³��

SURJUDPPLQJ H[DPSOHV� ���

SUR[LPLW\ VHQVRUV� ��� ��

SUR[LPLW\ VSHHG QXPEHU� VHWWLQJ IRU 25,*,1 6($5&+� ��

SXOVH IUHTXHQF\� FRPSXWDWLRQ RI� �

SXOVH JHQHUDWRUV� �

SXOVH RXWSXW� SURKLELWHG� ��

SXOVH WUDLQV� �� �
FRXQWLQJ SXOVHV� ���
GHWHFWLRQ RI DEQRUPDOLWLHV� ���
PHDVXULQJ IUHTXHQF\� ���

5
5($' (5525� 6HH FRPPDQGV

5(/($6( 352+,%,7� 6HH FRPPDQGV

5HPRWH ,�2 0DVWHU 8QLWV� �

5HPRWH ,�2 6ODYH 8QLWV� �

5(6(7 25,*,1� 6HH FRPPDQGV

UHVLVWRUV� EXLOWïLQ� ��� ��� ��

UHVWDUW ELWV� ��� ��
$5 DUHD� ���

URWDU\ HQFRGHUV� �� �� �

6
VFDQ WLPH� ��

VHDUFK SDWWHUQV� ���

VHPLFORVHGïORRS V\VWHPV� �� �� �³�

VHUYRORFN� �

VHUYRPRWRU GULYHUV� �� �� �� �� �� �� ��
DQG RULJLQ DGMXVWPHQW� ��

FRQQHFWLRQ ZLULQJ H[DPSOHV� ��

VHUYRPRWRUV� �� �� �� �

VLJQDOV
GLUHFWLRQ� ��
RULJLQ� ��� ��� ��� ��
ZLULQJ� ��� ��

RULJLQ DGMXVWPHQW� ��
RULJLQ SUR[LPLW\� ��� ��� ��� ��� ��� ��
RULJLQ SUR[LPLW\ VLJQDO� ��� ��� ��� ��
RULJLQ VHDUFK FRPSOHWHG� ��� ��
ZLULQJ� ��

RULJLQ VLJQDO� VOLW GLVF XVHG DV� ��
SRVLWLRQLQJ FRPSOHWHG� ��� ��� ��
ZLULQJ� ��

=ïSKDVH� ��� ��� ��

VLQJOH �FRPSOHWLRQ FRGH�� ��

VOLW GLVF� XVHG IRU RULJLQ VLJQDO� ��

VROHQRLGV� ��

6SHFLDO ,�2 8QLWV
HUURU OLVW IRU� ���³���
PD[LPXP QXPEHU FRQQHFWDEOH WR 3&� �

VSHFLILFDWLRQV� ���

VSHHG FRHIIHFLHQW� VHWWLQJ IRU 67$57� ��

VSHHG QXPEHU� VHWWLQJ IRU 25,*,1 5(7851� ��

VSHHG XQLWV
H[DPSOH RI PXOWLSO\LQJ� ���
VHWWLQJ IRU 67$57� ��

VSHHGV
FDOFXODWLQJ GDWD IRU� ��
H[DPSOH RI VHWWLQJ� ���³���
VHWWLQJ IRU 67$57� ��

67$57� 6HH FRPPDQGV

VWHSSLQJ PRWRU GULYHUV� �� �� �� �
FRQQHFWLRQ ZLULQJ GLDJUDP� ��

VWHSSLQJ PRWRUV� �� �� �
DQJOH RI URWDWLRQ� �

6723� 6HH FRPPDQGV

VXUJH DEVRUEHUV� ��� ��

VZLWFKHV
PRGH VZLWFK� ��� ��³��
VHWWLQJV� ��³��

V\VWHP FRQILJXUDWLRQ
EDVLF� �
GLDJUDP� �

7
WDEOH FUHDWLRQ� ��

WDFKRJHQHUDWRUV� �� �� �

7($&+� 6HH FRPPDQGV

WKXPEZKHHO VZLWFKHV� ���

75$16)(5 '$7$� 6HH FRPPDQGV

WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ� ��

WURXEOHVKRRWLQJ
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ�

5HYLVLRQ
FRGH

'DWH 5HYLVHG FRQWHQW

� 6HSWHPEHU ���� 0DMRU UHYLVLRQ LQFOXGLQJ WKH IROORZLQJ�
� ,QWURGXFWLRQ H[SDQGHG DQG UHYLVHG�
� 7H[W DGGHG DQG�RU UHZULWWHQ WR DOO VHFWLRQV�
� 'HWDLOHG GDWD DOORFDWLRQ WDEOHV DGGHG DV
$SSHQGL[�

� *HQHUDO GDWD DOORFDWLRQ WDEOHV LQFOXGHG LQ
6HFWLRQ ��

� *ORVVDU\ DGGHG�
� 7HUP ´FKDQQHOµ UHSODFHG E\ ´ZRUGµ LQ UHIHU�
HQFH WR ���ELW PHPRU\ DGGUHVV�

� 2FWREHU ���� 6WDQGDUGL]HG IRUPDW RI OD\RXW� &RUUHFWHG
JUDSKLFV DQG WH[W�
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