
�*�$�ï1&���ï(9�
3RVLWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO

5HYLVLRQ� -XO\� ����

:ULWWHQ DQG 3URGXFHG IRU 20521 E\�
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� %DVLF 2SHUDWLQJ 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SHUDWLRQDO )ORZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RQWURO 6\VWHP 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
%HIRUH 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1RPHQFODWXUH� 6ZLWFKHV� DQG ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
7ULDO 0RWRU 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP 6HWWLQJ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &KHFN 0RWRU /RFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HWHUPLQLQJ WKH 2ULJLQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
'DWD &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3XOVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ WKH 7HDFKLQJ %R[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QLWLDOL]LQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHUQDO 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
'DWD &RPPXQLFDWLRQ ZLWK WKH 3& ��� � � � � � � � � � � � � � � � � � �
�ï� ,5 $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3UHOLPLQDU\ 3& 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([WHUQDO ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
(VWDEOLVKLQJ WKH 2ULJLQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2ULJLQ DQG 2ULJLQ 3UR[LPLW\ ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5(6(7 25,*,1 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



YLLL

6(&7,21 �
&RPPXQLFDWLRQV 3URJUDPPLQJ ([DPSOHV ��� � � � � � � � � � � �
�ï� 7UDQVIHUULQJ 'DWD IURP WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 5($' '$7$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7UDQVIHUULQJ 'DWD WR WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 6(7 $''5(66 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6WRULQJ WKH &XUUHQW $GGUHVV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7UDQVIHUULQJ WKH &XUUHQW 3RVLWLRQLQJ $FWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
$SSOLFDWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SHUDWLQJ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([WHUQDO &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHUQDO 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 3& WR 581 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $GGLWLRQDO 3& 3URJUDP ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
(UURU 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (UURU &ODVVLILFDWLRQ DQG ,GHQWLILFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DVLF 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (UURU &RGH 7UDQVIHU WR 3& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $OORFDWLRQ RI (UURU &RGH 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7HDFKLQJ %R[ 'LVSOD\V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HVHWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$ 6WDQGDUG 0RGHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& (UURU &RGH /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' 3RVLWLRQLQJ $FWLRQ 'DWD &RGLQJ 6KHHWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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



L[

$ERXW WKLV 0DQXDO�

7KLV PDQXDO SURYLGHV WKH VSHFLILFDWLRQV DQG SURFHGXUHV QHFHVVDU\ WR LQVWDOO DQG RSHUDWH WKH
�*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLW�

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 � SURYLGHV SURFHGXUHV WR DOORZ \RX WR TXLFNO\ JDLQ ´KDQGV RQµ H[SHULHQFH E\ VHWWLQJ XS D WULDO
PRWRU RSHUDWLRQ� 7KH VWHSV DUH GHVLJQHG WR IDPLOLDUL]H \RX ZLWK WKH 3RVLWLRQ &RQWURO 8QLW� UDWKHU WKDQ
WR DFWXDOO\ VHW XS DQ HQWLUH FRQWURO V\VWHP�

6HFWLRQ � FRYHUV GDWD DOORFDWLRQ DQG RWKHU DVSHFWV RI GDWD VHWWLQJ QHFHVVDU\ EHIRUH H[HFXWLQJ SRVL�
WLRQLQJ DFWLRQV� DV ZHOO DV LQIRUPDWLRQ FRQFHUQLQJ WKH 7HDFKLQJ %R[� SXOVHV� DQG WKH LQWHUQDO GDWD WKH
3RVLWLRQ &RQWURO 8QLW XVHV ZKHQ H[HFXWLQJ WKH GDWD VHW E\ WKH XVHU�

6HFWLRQ � H[SODLQV GDWD FRPPXQLFDWLRQ EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3&� 7KLV VHFWLRQ
FRYHUV WKH DOORFDWLRQ RI ELWV LQ WKH IRXU ,5 ZRUGV XVHG IRU FRPPXQLFDWLRQ� ,QFOXGHG DUH H[SODQDWLRQV RI
DOO RI WKH FRPPDQG ELWV �H[FHSW 25,*,1 6($5&+� ZKLFK LV FRYHUHG VHSDUDWHO\ LQ 6HFWLRQ ��� DOO RI
WKH IODJV� DQG RWKHU DVSHFWV RI FRPPXQLFDWLRQ EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3/&� 7KLV
VHFWLRQ DOVR GHVFULEHV WKH GLIIHUHQW W\SHV RI H[WHUQDO LQSXWV�

6HFWLRQ � H[SODLQV WKH PHWKRGV IRU HVWDEOLVKLQJ DQG UHWXUQLQJ WR WKH RULJLQ� DQG GHVFULEHV WKH RULJLQ
LQSXW DQG RULJLQ SUR[LPLW\ LQSXW ZKLFK WKH 3RVLWLRQ &RQWURO 8QLW XVHV LQ FDUU\LQJ RXW WKHVH RSHUDWLRQV�

6HFWLRQ � SURYLGHV SURJUDPPLQJ H[DPSOHV IRU DFWXDO FRPPXQLFDWLRQ RSHUDWLRQV�

6HFWLRQ � SURYLGHV DSSOLFDWLRQ H[DPSOHV ZKLFK LOOXVWUDWH WKH EDVLF SURFHGXUH IRU FRQQHFWLQJ DQG RS�
HUDWLQJ WKH 3RVLWLRQ &RQWURO 8QLW�

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

7KH DSSHQGLFHV FRQWDLQ OLVWV RI HUURU FRGHV� VSHFLILFDWLRQV� DQG D WDEOH RI VWDQGDUG PRGHOV� $ JORVVD�
U\ RI WHUPV DQG DQ LQGH[ DUH LQFOXGHG DW WKH EDFN RI WKH PDQXDO�
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6(&7,21 �
,QWURGXFWLRQ

7KH �*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLW LV D 6SHFLDO ,�2 8QLW WKDW UHFHLYHV FRPPDQGV IURP D 3URJUDPPDEOH
&RQWUROOHU �3&� DQG RXWSXWV SXOVH WUDLQV WR D PRWRU GULYHU WR FRQWURO SRVLWLRQLQJ DORQJ D VLQJOH D[LV� <RX FDQ XVH LW LQ
&���� &����+� RU &����+ 3& 6\VWHPV� 6LQFH WKLV 3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVHV� LW LV PRVW FRPPRQO\ XVHG WR
FRQWURO VWHSSLQJ PRWRU GULYHUV LQ RSHQ�ORRS V\VWHPV� ,I \RX ZLVK WR LQFRUSRUDWH IHHGEDFN� KRZHYHU� \RX FDQ FRQQHFW WKH
8QLW WR D VHUYRPRWRU GULYHU GHVLJQHG IRU SXOVH WUDLQ LQSXW�

2QH RI WKH IHDWXUHV RI WKLV 3RVLWLRQ &RQWURO 8QLW LV WKDW LW FDQ EH RSHUDWHG LQ HLWKHU RI WZR PRGHV� /2&$/ RU 5(027(�
<RX VHOHFW WKH PRGH ZLWK D VZLWFK RQ WKH IURQW SDQHO RI WKH 8QLW� :LWK WKH 8QLW LQ /2&$/ PRGH� \RX FDQ XVH WKH 7HDFK�
LQJ %R[ IRU WHDFKLQJ SRVLWLRQV� RSHUDWLQJ PDQXDOO\� DQG UHDGLQJ RXW HUURU FRGHV� 7HDFKLQJ LV WKH PRVW FRQYHQLHQW ZD\ RI
HQWHULQJ GDWD� :KLOH WKH 8QLW LV LQ /2&$/ PRGH� \RX FDQ DOVR FKHFN ZKHWKHU WKH GDWD \RX HQWHU ZLOO DFWXDOO\ PRYH WKH
ZRUNSLHFH LQ WKH ZD\ \RX ZDQW� 2QFH \RX KDYH HQWHUHG DQG FRQILUPHG DOO WKH QHFHVVDU\ GDWD� \RX FDQ VZLWFK WR 5(�
027( PRGH IRU FRQWLQXRXV RSHUDWLRQ� :KLOH WKH 8QLW LV LQ 5(027( PRGH� LW FDQ FRPPXQLFDWH ZLWK WKH 3& DQG UH�
FHLYH FRPPDQGV IRU H[HFXWLRQ�

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� %DVLF 2SHUDWLQJ 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SHUDWLRQDO )ORZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RQWURO 6\VWHP 3ULQFLSOHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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

$SSOLFDEOH 0RWRU 'ULYHUV 3XOVH WUDLQ SHUPLWV FRQQHFWLRQ WR HLWKHU�

�� $ VWHSSLQJ PRWRU GULYHU
�� $ VHUYRPRWRU GULYHU GHVLJQHG IRU SXOVH WUDLQ LQSXW

7KH 3RVLWLRQ &RQWURO 8QLW LV GHVLJQHG WR FRQWURO D VLQJOH D[LV� 'DWD FRQILJXUD�
WLRQ FRQVLVWLQJ RI SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV SHUPLWV SUH�
FLVH VSHHG DQG SRVLWLRQ FRQWURO�

&RPSHQVDWLRQ %DFNODVK FRPSHQVDWLRQ DQG RULJLQ FRPSHQVDWLRQ IXQFWLRQV DOORZ KLJKO\ DFFX�
UDWH SRVLWLRQLQJ�

,QFKLQJ 7KH LQFKLQJ FRPPDQG FDQ EH XVHG WR PDQXDOO\ SRVLWLRQ RQH SXOVH DW D WLPH
HLWKHU FORFNZLVH RU FRXQWHUFORFNZLVH�

(UURU 'LDJQRVWLFV 7URXEOHVKRRWLQJ LV IDFLOLWDWHG E\ HUURU FRGH WUDQVPLVVLRQ IURP WKH 3RVLWLRQ
&RQWURO 8QLW WR WKH 3& DV ZHOO DV E\ HUURU FRGH GLVSOD\ RQ WKH 7HDFKLQJ %R[�

'DWD %DFNXS 'DWD VWRUHG LQ WKH 3RVLWLRQ &RQWURO 8QLW ��� SDUDPHWHUV� �� VSHHGV� DQG ���
SRVLWLRQLQJ DFWLRQV� LV SURWHFWHG E\ EDWWHU\ EDFNXS LQ WKH HYHQW RI SRZHU IDLO�
XUH�

7HDFKLQJ %R[ &RQQHFWLQJ WKH 7HDFKLQJ %R[ SHUPLWV PDQXDO RSHUDWLRQ� WHDFKLQJ LQSXWV� DQG
HUURU FRGH UHDG�RXW�

0RGHV 7KH 3RVLWLRQ &RQWURO 8QLW FDQ EH RSHUDWHG LQ HLWKHU RI WZR PRGHV� ,Q /2&$/
PRGH \RX FDQ LQSXW DQG FKHFN GDWD� ,Q 5(027( PRGH� WKH 8QLW FDQ FRP�
PXQLFDWH ZLWK WKH 3& DQG UHFHLYH FRPPDQGV IRU RSHUDWLRQ�

�ï� %DVLF 2SHUDWLQJ 3ULQFLSOHV
7KH EDVLF RSHUDWLRQ RI WKH �*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLW LV IDLUO\
VLPSOH� ,W FRQWUROV HLWKHU D VWHSSLQJ PRWRU RU D VHUYRPRWRU LQ DFFRUGDQFH ZLWK
GDWD VWRUHG LQ LWV PHPRU\� 7KLV GDWD LQFOXGHV SDUDPHWHUV� VSHHGV� SRVLWLRQV�
DQG RWKHU LQIRUPDWLRQ QHFHVVDU\ IRU HIIHFWLYH FRQWURO� %HIRUH WKH 3RVLWLRQ
&RQWURO 8QLW FDQ EH RSHUDWHG� WKHUHIRUH� \RX PXVW ILUVW LQSXW WKH HVVHQWLDO
GDWD� 7KLV LV JHQHUDOO\ GRQH YLD WKH 7HDFKLQJ %R[�

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� FRQWUROV 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 WKH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ
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 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�

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

%DVLF 2SHUDWLQJ 3ULQFLSOHV 6HFWLRQ �ï�
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$ 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� 2SHUDWLRQDO )ORZ

3UHSDULQJ IRU DQG H[HFXWLQJ SRVLWLRQ RSHUDWLRQV QRUPDOO\ LQYROYHV WKH IROORZ�
LQJ VWHSV�

67$57

:LULQJ RI H[WHUQDO LQ�
SXWV

:LULQJ RI PRWRU GULYHU

:LULQJ EHWZHHQ PR�
WRU GULYHU DQG 3RVL�
WLRQ &RQWURO 8QLW

02'( VHOHFWRU
VHWWLQJ"

'DWD ZRUG ELW DVVLJQ�
PHQWV

7UDQVIHU GDWD
�7UDQVIHU SURJUDP�

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

25,*,1 6($5&+

67$57� 3$86(�
25,*,1 5(7851
HWF�

0DQXDO RSHUDWLRQ

6WHS ,WHP 2SHUDWLRQV 5HIHU WR

� :LULQJ

� 0RGH VHOHFWRU VHWWLQJ
'DWD ZRUG ELW DVVLJQ�
PHQWV

6HFWLRQ � %HIRUH 2SHUDWLRQ

5HPRWH PRGH
�8VH 3URJUDPPLQJ
&RQVROH��

2SHUDWLQJ PRGH VHW�
WLQJ 6&$1 &/2&.
VHWWLQJ

6XEVHFWLRQV�
�ï�� �ï�� �ï�� �ï�

/2&$/ PRGH �8VH
7HDFKLQJ %R[��

� &RQILJXUDWLRQ RI GDWD
6HFWLRQ � 'DWD &RQILJXUDWLRQ

� 2ULJLQ GHWHUPLQDWLRQ
6HFWLRQ � (VWDEOLVKLQJ
WKH 2ULJLQ

� 3RVLWLRQLQJ

6HFWLRQ � 'DWD
&RPPXQLFDWLRQ
ZLWK WKH 3&

&RQWLQXHG WR QH[W SDJH�

,QSXW GDWD

2SHUDWLRQDO )ORZ 6HFWLRQ �ï�
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<HV

6WHS ,WHP 2SHUDWLRQV 5HIHU WR

7URXEOHVKRRWLQJ

(UURU FRGH WUDQVIHU

�
$XWRPDWLF RSHUDWLRQ
DFFRUGLQJ WR
3& SURJUDP

6HFWLRQ � $SSOLFDWLRQ
([DPSOHV

�

(UURU"

/('V RQ 3RVLWLRQ
&RQWURO 8QLW
OLJKW�IODVK

(0(5* DQG
(5525 /('V RQ
7HDFKLQJ %R[ OLJKW

(UURU FRGH GLVSOD\
RQ 7HDFKLQJ %R[

(UURU
FOHDUHG"

�&RQWLQXHG IURP SUHFHGLQJ SDJH��

5(027(
PRGH

/2&$/
PRGH

6HFWLRQ � (UURU
3URFHVVLQJ

5(027( PRGH

2SHUDWLRQ

<HV

1R

1R

/('V RQ 3RVLWLRQ
&RQWURO 8QLW OLJKW�
IODVK

�ï� 6\VWHP &RQILJXUDWLRQ
7KH EDVLF V\VWHP FRQILJXUDWLRQ LV VKRZQ RQ WKH IROORZLQJ SDJHV� 3RVLWLRQ
&RQWURO 8QLW �3&8� RXWSXWV DUH FRQQHFWHG WR D PRWRU GULYHU� HLWKHU IRU D VWHS�
SLQJ PRWRU RU IRU D VHUYRPRWRU FDSDEOH RI UHFHLYLQJ SXOVH WUDLQ LQSXWV� 7KH
3RVLWLRQ &RQWURO 8QLW LV FRQWUROOHG E\ LQSXWV IURP WKH 3&� H[WHUQDO GHYLFHV�
DQG WKH 7HDFKLQJ %R[� ,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� IRU H[DPSOH�� $Q LQGHSHQGHQW SRZ�
HU VXSSO\ PXVW EH XVHG�

$OWKRXJK 8QLW RSHUDWLRQ FDQ EH LQGLUHFWO\ FRQWUROOHG IURP D KRVW FRPSXWHU�
5HPRWH ,�2 0DVWHU 8QLW� RU RWKHU FRQWURO V\VWHP RU SHULSKHUDO GHYLFH� FRQWURO
FRPHV YLD WKH SURJUDP RI WKH 3& RU IURP FRQQHFWLRQV WR H[WHUQDO LQSXWV �H�J��
FRQWURO SDQHO VZLWFKHV�� 7KH IROORZLQJ FRQILJXUDWLRQ GLDJUDPV VKRZ RQO\ WKH

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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SRVLWLRQLQJ V\VWHP LWVHOI� 5HIHU WR WKH RSHUDWLQJ PDQXDOV IRU RWKHU 20521
FRQWURO GHYLFHV IRU GHWDLOV RQ H[WHQGHG FRQWURO V\VWHP RSHUDWLRQ�

8VLQJ D &�VHULHV 6WHSSLQJ 0RWRU 'ULYHU

��9 SRZHU
VXSSO\

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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8VLQJ 2WKHU 6WHSSLQJ 0RWRU 'ULYHUV

��9 SRZHU
VXSSO\

6WHSSLQJ
PRWRU
GULYHU

3&8

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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8VLQJ 6HUYRPRWRU 'ULYHUV

��9 SRZHU
VXSSO\

6HUYRPRWRU
GULYHU
�Z�SXOVH
WUDLQ LQSXW�

3&8

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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�ï� &RQWURO 6\VWHP 3ULQFLSOHV
&RQWURO V\VWHPV FDQ EH TXLWH VLPSOH RU UHODWLYHO\ FRPSOH[� 7KH PRVW EDVLF LV
DQ RSHQ�ORRS V\VWHP� LQ ZKLFK D SDUWLFXODU RSHUDWLRQ LV FDUULHG RXW� DFFRUGLQJ
WR SURJUDPPHG LQVWUXFWLRQV� EXW LQ ZKLFK IHHGEDFN LV QRW SURYLGHG IRU DXWR�
PDWLF DGMXVWPHQWV� 7KH �*�$�ï1&���ï(9� 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 GLJL�
WDO�WR�DQDORJ FRQYHUWHU WR FRPSOHWH WKH IHHGEDFN ORRS� WKHUHE\ SHUPLWWLQJ DX�
WRPDWHG DGMXVWPHQW RI WKH FRQWURO 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 �*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLW LV
XVHG ZLWK D VHUYRPRWRU� WKH VHUYRPRWRU GULYHU PXVW EH DEOH WR KDQGOH GLJLWDO
VLJQDOV� DQG WKHUH LV QR QHHG IRU D '�$ FRQYHUWHU� ,Q DGGLWLRQ� WKH VHUYRPRWRU
LV FRQQHFWHG WR D WDFKRJHQHUDWRU DQG D URWDU\ HQFRGHU� 7KH 8QLW FDQ WKXV EH
XVHG LQ HLWKHU DQ RSHQ�ORRS RU D VHPLFORVHG�ORRS V\VWHP�

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

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

3&
EXV
,�)

3&

3RVLWLRQ &RQWURO 8QLW

5RWDU\ HQFRGHU

7DFKRJHQHUDWRU

6HUYRPRWRU GULYHU

3XOVH WUDLQ

3RZHU
DPSOLILHU

3XOVH
WUDLQ

6WHSSLQJ PRWRU GULYHU

,�2
LQWHUIDFH038

0HPRU\

3XOVH
JHQHU�
DWRU

0DJQHWL]LQJ
GLVWULEXWRU
FLUFXLW

6HUYRPRWRU

�3RVLWLRQLQJ RXWSXW�

([WHUQDO LQSXW

6WHSSLQJ PRWRU

(UURU FRXQWHU 3RZHU DPSOLILHU

,�2 FRQQHFWRU

56ï���
LQWHUIDFH

3HULSKHUDO SRUW 7HDFKLQJ %R[

�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� 7KH
DQJOH RI URWDWLRQ RI D VWHSSLQJ PRWRU FDQ EH FRQWUROOHG WKURXJK WKH QXPEHU 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 3RVL�

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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WLRQ &RQWURO 8QLW� DQG WKH URWDWLRQDO VSHHG RI WKH VWHSSLQJ PRWRU LV SURSRU�
WLRQDO WR WKH IUHTXHQF\ RI WKH SXOVH WUDLQ�

3RVLWLRQLQJ SXOVH
� � Q

3RVLWLRQLQJ RXWSXW

$QJOH RI
URWDWLRQ

$QJOH RI URWDWLRQ

q

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV D VLPSOLILHG SRVLWLRQLQJ V\VWHP� $V WKH VWHS�
SLQJ PRWRU �RU VHUYRPRWRU� URWDWHV LQ UHVSRQVH WR VLJQDOV IURP WKH 3RVLWLRQ
&RQWURO 8QLW� LW WXUQV D IHHG VFUHZ WR D FRUUHVSRQGLQJ GHJUHH LQ HLWKHU D
FORFNZLVH �&:� RU FRXQWHUFORFNZLVH �&&:� GLUHFWLRQ DW D VSHFLILHG VSHHG�
7KLV� LQ WXUQ� FDXVHV WKH ZRUNSLHFH WR PRYH DW WKDW VSHHG LQ D FRUUHVSRQGLQJ
GLUHFWLRQ DORQJ WKH D[LV�

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�
qV� 6WHSSLQJ DQJOH SHU SXOVH �GHJUHH�SXOVH�

1

0

9

)HHG VFUHZ SLWFK

7KH SRVLWLRQLQJ SUHFLVLRQ LQ PP�SXOVH LV FRPSXWHG DV IROORZV�

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

 3�������qV� [ 0��

 �3 [ qV������ [ 0�

7KH UHTXLUHG SXOVH IUHTXHQF\ IURP WKH 3RVLWLRQ &RQWURO 8QLW LQ SXOVHV SHU
VHFRQG LV FRPSXWHG DV IROORZV�

3XOVH IUHTXHQF\  9�3RVLWLRQLQJ SUHFLVLRQ

 ���� [ 0 [ 9���3 [ qV�

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

1XPEHU RI SXOVHV  /�3RVLWLRQLQJ SUHFLVLRQ

 ���� [ 0 [ /���3 [ qV�

6LPSOLILHG 3RVLWLRQLQJ
6\VWHP 'HVLJQ

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�
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�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 WR FRPSHQVDWH IRU DQ\ GLVFUHSDQF\ EHWZHHQ WDUJHW
YDOXHV DQG DFWXDO YDOXHV LQ SRVLWLRQ RU VSHHG� 7KLV V\VWHP GHWHFWV PRWRU UR�
WDWLRQ DPRXQWV� IRU H[DPSOH� FRPSXWHV WKH HUURU EHWZHHQ WKH WDUJHW YDOXH
DQG DFWXDO PRYHPHQW YDOXH� DQG ]HURHV WKH HUURU WKURXJK IHHGEDFN� 7KH GLD�
JUDP EHORZ LOOXVWUDWHV WKH EDVLF FRQILJXUDWLRQ RI D VHPLFORVHG�ORRS V\VWHP�

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 VXEWUDFWV HUURU FRXQWHU FRQWHQWV�

�� &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
VOLJKWO\ PRYHV� WKH HUURU FRXQWHU UHFHLYHV D IHHGEDFN SXOVH IURP WKH
URWDU\ HQFRGHU� ZKHUHE\ D URWDWLRQ YROWDJH LV HPLWWHG LQ WKH UHYHUVH GL�
UHFWLRQ IURP ZKLFK WKH URWDU\ HQFRGHU PRYHG� FDXVLQJ WKH PRWRU WR UR�
WDWH WRZDUG LWV RULJLQDO SRVLWLRQ� 7KLV RSHUDWLRQ LV FDOOHG VHUYRORFN RU VHU�
YRFODPS�

�� ,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�

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ �ï�



��



��

6(&7,21 �
%HIRUH 2SHUDWLRQ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ \RX ZLOO QHHG EHIRUH RSHUDWLQJ \RXU 3RVLWLRQ &RQWURO 8QLW� ,W LQFOXGHV QRPHQFODWXUH�
VZLWFKHV� LQGLFDWRUV� DQG ZLULQJ�

�ï� 1RPHQFODWXUH� 6ZLWFKHV� DQG ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,�2 &RQQHFWRU 3LQ /D\RXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,�2 &RQQHFWRU ([WHUQDO ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,�2 &RQQHFWRU ([WHUQDO 2XWSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 1RPHQFODWXUH� 6ZLWFKHV� DQG ,QGLFDWRUV

)URQW 3DQHO 7KH IURQW SDQHO RI WKH 3RVLWLRQ &RQWURO 8QLW SURYLGHV FRQQHFWRUV IRU WKH
7HDFKLQJ %R[� WKH PRWRU GULYHU� H[WHUQDO VZLWFKHV� DQG DQ HQFRGHU� ,W SUR�
YLGHV� LQ DGGLWLRQ� VHYHQ /('V WR LQGLFDWH WKH FXUUHQW VWDWXV RI WKH 8QLW�
7KHUH DUH DOVR EDWWHU\ WHUPLQDOV VR WKDW \RX FDQ FRQQHFW WR D EDWWHU\ IRU SRZ�
HU EDFNXS� ,Q WKH HYHQW RI D SRZHU IDLOXUH� WKH EDWWHU\ DOORZV WKH 8QLW WR UHWDLQ
SRVLWLRQLQJ GDWD�

%DWWHU\ WHUPLQDOV

1&���ï(9�

581

%86<

&:

&&:

&200 (55

&1& (55

:'7 (55

02'( VHOHFWRU

56ï��� FRQQHF�
WRU
�IRU 7HDFKLQJ %R[�

,�2 FRQQHFWRU

3HULSKHUDO

,�2

%DWWHU\

5(027(

02'(

/2&$/

0RGH 6HOHFWRU <RX XVH WKLV VZLWFK WR VHW WKH 3RVLWLRQ &RQWURO 8QLW WR HLWKHU 5(027( RU /2�
&$/ PRGH� 6HW WKH VHOHFWRU WR /2&$/ WR XVH WKH 7HDFKLQJ %R[� DQG WR 5(�
027( IRU FRPPXQLFDWLRQ EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3&�

56ï��� &RQQHFWRU &RQQHFW WKH 7HDFKLQJ %R[ KHUH�

%DWWHU\ 7HUPLQDOV 8VH D �*�$�ï%$7�� %DWWHU\� ,Q WKH HYHQW RI D SRZHU LQWHUUXSWLRQ� WKH EDWWHU\
ZLOO EDFN XS WKH 5$0 ZKLFK VWRUHV SRVLWLRQLQJ GDWD� :KHQ UHSODFLQJ WKH EDW�
WHU\� LQVWDOO D QHZ RQH ZLWKLQ ILYH PLQXWHV RI UHPRYLQJ WKH ROG RQH�

,�2 &RQQHFWRU 7KLV ���SLQ FRQQHFWRU SURYLGHV FRQQHFWLRQV IRU PRWRU GULYHU RXWSXW� H[WHUQDO
VZLWFK LQSXW� HQFRGHU LQSXW� DQG RWKHU SHULSKHUDO GHYLFHV�

1RPHQFODWXUH� 6ZLWFKHV� DQG ,QGLFDWRUV 6HFWLRQ �ï�
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,QGLFDWRUV

581 /LJKWV GXULQJ 5(027( PRGH RSHUDWLRQ� )ODVKHV ZKHQ EDW�
WHU\ YROWDJH LV ORZ�

%86< /LJKWV GXULQJ SRVLWLRQLQJ RSHUDWLRQV� )ODVKHV GXULQJ DQ
HPHUJHQF\ VWRS RU VXGGHQ VWRS�

287387 /LJKWV ZKHQ D FRQWURO SXOVH WUDLQ LV RXWSXW�

&: /LJKWV GXULQJ FORFNZLVH �&:� SRVLWLRQLQJ�

&&: /LJKWV GXULQJ FRXQWHUFORFNZLVH �&&:� SRVLWLRQLQJ

&200 (55 /LJKWV ZKHQ D FRPPXQLFDWLRQV HUURU RFFXUV EHWZHHQ WKH
3&8 DQG 3& RU 3&8 DQG DQ H[WHUQDO GHYLFH�

&1& (55 /LJKWV LI DQ HUURU RFFXUV LQ WKH 3&8 GXULQJ RSHUDWLRQ�

:'7 (55 /LJKWV ZKHQ WKHUH LV D ZDWFKGRJ WLPHU HUURU�

1RPHQFODWXUH� 6ZLWFKHV� DQG ,QGLFDWRUV 6HFWLRQ �ï�
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�ï� :LULQJ

�ï�ï� ,�2 &RQQHFWRU 3LQ /D\RXW

� �

�

��

��

��

��

�

���

�ï�

���

�ï�

���

�ï�

���

�ï�

�� WR ��
9'&

&: OLPLW

&&: OLPLW

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

2ULJLQ

2ULJLQ SUR[LPLW\

/RFDO

5HDG\

�
9'&

&: SXOVH
RXWSXW

&&: SXOVH
RXWSXW

3XOVH RXWSXW
�QRQ�GLUHFWLRQDO�

'LUHFWLRQ
RXWSXW
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,�2 &RQQHFWRU DV
YLHZHG RQ IURQW SDQHO

,�2 FRQQHF�
WLRQV

3RVLWLRQ &RQWURO
8QLW LQWHUQDO FLUFXLWU\

9�

� 9

,1

� 9'& � ��

&: SXOVH RXW�
SXW

&&:
SXOVH RXW�
SXW

3XOVH RXWSXW
�QRQ�GLUHFWLRQDO�

'LUHFWLRQ
RXWSXW

�� WR �� 9'& � ���

&: OLPLW

&&: OLPLW

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

2ULJLQ

2ULJLQ SUR[LPLW\

/RFDO

5HDG\

,�2 FRQQHF�
WRU

�

ï

�

ï

�

ï

�

ï

�

ï

1RWH� �� 7KH GLUHFWLRQ RXWSXW LV 21 GXULQJ &: URWDWLRQV�
�� &RQQHFW WKH &: OLPLW� &&: OLPLW� HPHUJHQF\ VWRS� DQG

UHDG\ SLQV WR � YROWV ZKHQ WKH\ DUH QRW FRQQHFWHG WR H[WHUQDO
GHYLFHV�

:LULQJ 6HFWLRQ �ï�
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� N:

��� N:
,1

9� � 9

��� N:

�� N:

287 ���

�9 �ï�

5DWHG LQSXW YROWDJH �9FF� �� WR �� 9'&
5DWHG LQSXW FXUUHQW �� P$ DW �� 9'&
$OORZDEOH YROWDJH UDQJH ����
21 GHOD\ �VHH 1RWH �� � PV PD[�
2)) GDOD\ �VHH 1RWH �� � PV PD[�
21 YROWDJH �� 9 PLQ�
1XPEHU RI FLUFXLWV �
5HVSRQVH IUHTXHQF\ �VHH 1RWH �� �� +] PLQ�

5DWHG RXWSXW YROWDJH � 9'&
5DWHG RXWSXW FXUUHQW �� P$
$OORZDEOH RXWSXW YROWDJH UDQJH ���
5HVLGXDO YROWDJH ��� 9 PD[�
/HDNDJH FXUUHQW ��� P$ PD[�
21 GHOD\ � PV PD[�
2)) GHOD\ � PV PD[�
1XPEHU RI FLUFXLWV �
([WHUQDO VXSSO\ YROWDJH � 9'&���

6LJQDO QDPH
� $ &: OLPLW �VHH 1RWH ��

% &&: OLPLW �VHH 1RWH ��
� $ (PHUJHQF\ VWRS �VHH 1RWH ��

% ([WHUQDO LQWHUUXSW
� $ 2ULJLQ

% 2ULJLQ SUR[LPLW\
� $ /RFDO �VHH 1RWH ��

% 5HDG\ �VHH 1RWH ��

6LJQDO QDPH
� $ 3XOVH RXWSXW &:�

% 3XOVH RXWSXW &:ï
�� $ 3XOVH RXWSXW &&:�

% 3XOVH RXWSXW &&:ï
�� $ 3XOVH RXWSXW &: SOXV &&:�

% 3XOVH RXWSXW &: SOXV &&:ï
�� $ 'LUHFWLRQ RXWSXW &:�

% 'LUHFWLRQ RXWSXW &:ï

'HWDLO RI , 6HFWLRQV 'HWDLO RI 2 6HFWLRQV

1RWH �� $OO 21 GHOD\V DQG 2)) GHOD\V DUH KDUGZDUH VSHFLILFDWLRQV DQG DUH QRW
UHODWHG WR WKH WLPH UHTXLUHG E\ VRIWZDUH WR SURFHVV WKH VLJQDOV�

�� 7KLV LV WKH PD[LPXP IUHTXHQF\ WKDW FDQ EH SURFHVVHG E\ WKH V\VWHP�
�� &RQQHFW WKH IROORZLQJ WHUPLQDOV WR JURXQG �� 9� ZKHQ WKH\ DUH QRW FRQ�

QHFWHG WR H[WHUQDO GHYLFHV� &: /LPLW� &&: /LPLW� (PHUJHQF\ 6WRS� DQG
5HDG\�

�� 7KH /RFDO VLJQDO LV JLYHQ SULRULW\ RYHU WKH 02'( VHOHFWRU RQ WKH 3&8�

�ï�ï� ,�2 &RQQHFWRU ([WHUQDO ,QSXWV
0RVW V\VWHP FRQILJXUDWLRQV XVH WKH H[WHUQDO FRQQHFWLRQV VKRZQ EHORZ IRU
WKH 3RVLWLRQ &RQWURO 8QLW� ,Q RUGHU IRU WKH 3RVLWLRQ &RQWURO 8QLW WR H[HFXWH SR�
VLWLRQLQJ� WKH HPHUJHQF\ VWRS� &: OLPLW VZLWFK� DQG &&: OLPLW VZLWFK LQSXWV
PXVW EH 1& DQG WKH UHDG\ LQSXW PXVW EH 12� DQG DOO RI WKHVH LQSXWV PXVW EH
FORVHG� ,Q DGGLWLRQ� WKH H[WHUQDO LQSXW SRZHU� �� WR �� 9'&� VKRXOG EH WXUQHG
RQ EHIRUH RU DW WKH VDPH WLPH DV WKH 3&� 'R QRW WXUQ RQ WKH SRZHU EHIRUH
ZLULQJ LV FRPSOHWHG�

:LULQJ 6HFWLRQ �ï�



��

�

�

�

�

�

$

%

$

%

$

%

$

%

$

%

&: OLPLW

&&: OLPLW

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

2ULJLQ

2ULJLQ SUR[LPLW\

/RFDO

5HDG\

�� WR �� 9'&

,�2 FRQQHF�
WRU

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

�� WR��
9'&

3RVLWLRQLQJ
D[LV

&&:

/RFDO

5HDG\

&&:
OLPLW

2ULJLQ
LQSXW

2ULJLQ SUR[LPL�
W\
LQSXW

&:

&:
OLPLW

:LULQJ 6HFWLRQ �ï�
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,I WKH LQSXWV VKRZQ LQ WKH IROORZLQJ FKDUW DUH RSHQ �2))� LQVWHDG RI FORVHG �
WKH\ ZLOO JHQHUDWH HUURUV� :KHQ DQ HUURU RFFXUV GXH WR D FHUWDLQ LQSXW UHPDLQ�
LQJ RSHQ� WKH ([WHUQDO 6HWWLQJ &KHFN IODJ �,5 Q��� ELW ��� ZLOO WXUQ 21� :KHQ
WKH LQSXW FORVHV �21�� WKH IODJ ZLOO WXUQ 2))�

581

&RQGLWLRQ

(PHUJHQF\ VWRS LQSXW
RSHQ�

5HDG\ LQSXW
RSHQ�

&: RU &&: OLPLW VZLWFK
LQSXWV RSHQ�

581

581

581

&1& (55

581 /(' IODVKHV LQ 5(027( PRGH�

5(027( PRGH� /2&$/ PRGH�

,QGLFDWRUV QRUPDO�

&1& (55 /(' OLJKWV�
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7KH IROORZLQJ GLDJUDP LV IRU UHIHUHQFH RQO\� )RU DFWXDO FRQQHFWLRQV� UHIHU WR
WKH DSSURSULDWH RSHUDWLRQ PDQXDOV DQG FKHFN WKH 60'�� DQG 60'�� VSHFL�
ILFDWLRQV FDUHIXOO\� :KHQ WXUQLQJ RQ SRZHU WR WKH 3RVLWLRQ &RQWURO 8QLW� WXUQ
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7KH IROORZLQJ GLDJUDP LV IRU UHIHUHQFH RQO\� )RU DFWXDO FRQQHFWLRQV� UHIHU WR
WKH DSSURSULDWH RSHUDWLRQ PDQXDOV DQG FKHFN WKH VWHSSLQJ PRWRU VSHFLILFD�
WLRQV FDUHIXOO\� 7KLV H[DPSOH XVHV QRQGLUHFWLRQDO SXOVH DQG GLUHFWLRQ LQSXWV�
:KHQ WXUQLQJ RQ SRZHU WR WKH 3RVLWLRQ &RQWURO 8QLW� WXUQ 21 WKH UHDG\ LQSXW�
WKH 3RVLWLRQ &RQWURO 8QLW ZLOO QRW H[HFXWH SRVLWLRQLQJ ZKHQ WKH UHDG\ LQSXW LV
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,Q WKH IROORZLQJ H[DPSOH� WZLVWHG SDLU FDEOH LV XVHG IRU VLJQDO�OLQH FRQQHF�
WLRQV� 7KHLU OHQJWKV VKRXOG EH � PHWHU RU OHVV� )RU PRUH H[WHQGHG FDEOHV�
XVH FDEOHV ZLWK D FURVV�VHFWLRQ JUHDWHU WKDQ ��� PP� IRU SRZHU DQG JUHDWHU
WKDQ ���� PP� IRU JURXQG� 8VH VROGHUOHVV WHUPLQDOV IRU GULYHU FRQQHFWLRQV
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7KH IROORZLQJ GLDJUDP LV IRU UHIHUHQFH RQO\� )RU DFWXDO FRQQHFWLRQV� UHIHU WR
WKH DSSURSULDWH RSHUDWLRQ PDQXDO DQG FKHFN VHUYRPRWRU GULYHU VSHFLILFDWLRQV
FDUHIXOO\� :KHQ WXUQLQJ RQ SRZHU WR WKH 3RVLWLRQ &RQWURO 8QLW� WXUQ 21 WKH
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�ï� :LULQJ 3UHFDXWLRQV

2SHUDWLRQDO HUURUV FDQ RFFXU LQ PRVW HOHFWURQLF FRQWURO GHYLFHV LI WKH\ DUH
VXEMHFWHG WR HOHFWURQLF QRLVH IURP QHDUE\ SRZHU OLQHV RU ORDGV� 5HFRYHU\
IURP VXFK HUURUV LV XVXDOO\ YHU\ GLIILFXOW DQG WLPH�FRQVXPLQJ� 7R DYRLG VXFK
QRLVH�LQGXFHG RSHUDWLRQDO HUURUV DQG WKXV LPSURYH V\VWHP UHOLDELOLW\� DOZD\V
DELGH E\ WKH IROORZLQJ SUHFDXWLRQV LQ ZLULQJ WKH V\VWHP�

�� �� ���� �� &DEOHV PXVW EH RI WKH UHTXLUHG GLDPHWHU�
�� 3RZHU OLQHV �H�J�� $& SRZHU VXSSO\� PRWRU SRZHU OLQH� DQG FRQWURO OLQHV

�H�J�� SXOVH RXWSXW OLQHV� H[WHUQDO ,�2 VLJQDO OLQHV� PXVW EH ZLUHG VHSD�
UDWHO\� 1HYHU SXW WKHVH OLQHV LQWR WKH VDPH GXFW RU PDNH WKHP LQWR D
VLQJOH EXQGOH�

�� 8VH VKLHOGHG FDEOH IRU FRQWURO OLQHV�
�� $WWDFK D VXUJH DEVRUEHU WR DOO LQGXFWLYH ORDGV� VXFK DV UHOD\V� VROHQRLGV�

DQG VROHQRLG YDOYHV�

�

'&

ï

'LRGH IRU VXUJH
DEVRUSWLRQ

$& 6XUJH DEVRUEHU
5<5<

'& UHOD\V $& UHOD\V

1RWH &RQQHFW WKH GLRGH DQG VXUJH DEVRUEHU DV FORVH DV SRVVLEOH WR WKH UHOD\� 8VH
D GLRGH FDSDEOH RI ZLWKVWDQGLQJ D YROWDJH ILYH WLPHV KLJKHU WKDQ WKH FLUFXLW
YROWDJH�

62/ 6XUJH DEVRUEHU

6ROHQRLGV

�� ,QVHUW D QRLVH ILOWHU LQWR WKH SRZHU VXSSO\ LQOHW LI QRLVH HQWHUV WKH SRZHU
OLQH �H�J�� ZKHQ LW LV FRQQHFWHG WR WKH VDPH SRZHU VXSSO\ DV DQ HOHFWULF
ZHOGHU RU DQ HOHFWULF VSDUN PDFKLQH RU ZKHQ WKHUH LV DQ\ VRXUFH JHQHU�
DWLQJ KLJK IUHTXHQF\ QRLVH��

�� 7ZLVWHG SDLU FDEOH LV UHFRPPHQGHG IRU SRZHU OLQHV�
�� )RU JURXQGV� XVH WKLFN FDEOH ZLWK D FURVV�VHFWLRQDO DUHD RI DW OHDVW ����

PP��

:LULQJ 3UHFDXWLRQV 6HFWLRQ �ï�
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6(&7,21 �
7ULDO 0RWRU 2SHUDWLRQ

7R DOORZ \RX WR TXLFNO\ JDLQ ´KDQGV RQµ H[SHULHQFH ZLWK WKH 3RVLWLRQ &RQWURO 8QLW� WKLV VHFWLRQ SURYLGHV SURFHGXUHV WR
FRQQHFW WKH 8QLW WR D VWHSSLQJ PRWRU GULYHU �20521 PRGHO �*�$�ï60'��� ZLWKRXW D ZRUNSLHFH� 7KH VWHSV DUH GH�
VLJQHG WR IDPLOLDUL]H \RX ZLWK WKH 3RVLWLRQ &RQWURO 8QLW� UDWKHU WKDQ WR DFWXDOO\ VHW XS DQ HQWLUH FRQWURO V\VWHP� )RU DFWXDO
V\VWHP LQVWDOODWLRQ� WKLV HQWLUH PDQXDO VKRXOG ILUVW EH UHDG FDUHIXOO\�

�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP 6HWWLQJ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &KHFN 0RWRU /RFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HWHUPLQLQJ WKH 2ULJLQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RVLWLRQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� :LULQJ
5HIHU WR WKH IROORZLQJ GLDJUDPV IRU FRQQHFWLRQV EHWZHHQ WKH 3RVLWLRQ &RQWURO
8QLW·V ,�2 FRQQHFWRU DQG WKH VWHSSLQJ PRWRU GULYHU� DQG WKRVH EHWZHHQ WKH
VWHSSLQJ PRWRU GULYHU DQG VWHSSLQJ PRWRU� 7R VLPSOLI\ ZLULQJ� FHUWDLQ FRQWDFWV
DUH OHIW RSHQ� DQG RWKHUV DUH VKRUW�FLUFXLWHG� 'XULQJ DFWXDO V\VWHP RSHUDWLRQ�
KRZHYHU� EH VXUH WR XVH DOO RI WKH UHTXLUHG LQSXWV�

$GMXVW WKH VWHSSLQJ PRWRU GULYHU LQ DFFRUGDQFH ZLWK WKH FXUUHQW UHTXLUHG IRU
WKH PRWRU� 7KH PRWRU VKRXOG EH D VLQJOH�SKDVH RU WZR�SKDVH PRWRU� 5HIHU WR
WKH VWHSSLQJ PRWRU GULYHU DQG VWHSSLQJ PRWRU RSHUDWLRQ PDQXDOV�

6\VWHP &RQILJXUDWLRQ

��� WR ��� 9$&

6WHSSLQJ 0RWRU

6WHSSLQJ
0RWRU 'ULYHU 3&8 &��� 3&

:LULQJ 6HFWLRQ �ï�



��

([WHUQDO ,�2 :LULQJ

�

�

�

�

�

�

�

�

�

��

��

�

ï

�

ï

$

$

%

%

)*

&:

&&:

��� 9$&

�� WR ��
9'&

&: OLPLW

&&: OLPLW

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

2ULJLQ

2ULJLQ SUR[LPLW\

/RFDO

5HDG\

�
9'&

&: SXOVH
RXWSXW

&&: SXOVH
RXWSXW

3XOVH RXWSXW
�QRQ�GLUHFWLRQDO�

'LUHFWLRQ
RXWSXW

�

�

�

�

�

�

�

�

�

��

��

��

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

�� WR �� 9'& � ���

,�2 FRQQHF�
WRU

� 9

��� 9$&

6WHSSLQJ 0RWRU 'ULYHU

6WHSSLQJ 0RWRU

%&20

$&20

$

$

% %

:LUH FRORU
$� 5HG
$� 5HG�ZKLWH
$&20� %ODFN
%� *UHHQ
%� *UHHQ�ZKLWH
%&20� :KLWH

�

ï

�

ï

�

ï

�

ï

�

ï

:LULQJ 6HFWLRQ �ï�



��

,QSXW :LULQJ �'HWDLOHG�
7KH H[WHUQDO SRZHU VXSSO\ RI �� 9'& FDQ EH REWDLQHG IURP WKH ���9'& RXW�
SXW WHUPLQDOV RI WKH �*�$�ï36���ï( RU �*�$�ï36���ï( 3& 3RZHU 6XSSO\
8QLWV�

� �

�

����

�

�� WR �� 9'&

)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\"

�ï� 6\VWHP 6HWWLQJ 3URFHGXUH
�� �� ���� �� 0RXQW WKH 3RVLWLRQ &RQWURO 8QLW WR WKH &38 5DFN�

�� 6HW WKH PRGH VHOHFWRU RQ WKH 3RVLWLRQ &RQWURO 8QLW WR 5(027(�
�� 7XUQ RQ WKH H[WHUQDO SRZHU LQSXW ��� WR �� 9'&��
�� 7XUQ RQ WKH SRZHU IRU WKH 3& DQG WKH PRWRU GULYHU ���� WR ��� 9$&��
�� ,I QHFHVVDU\� FOHDU 3& &38 HUURUV DW WKH 3&� 5HIHU WR WKH DSSURSULDWH

3& RSHUDWLRQ PDQXDO�
�� ,QFOXGH WKH VFDQ FORFN DQG RSHUDWLQJ PRGH LQ WKH 3& SURJUDP�

�5HIHU WR �ï� 3UHOLPLQDU\ 3& 6HWWLQJV��
�� 7R UHVHW WKH 3RVLWLRQ &RQWURO 8QLW� VZLWFK WKH PRGH VHOHFWRU IURP 5(�

027( WR /2&$/ DQG EDFN WR 5(027( DJDLQ� ,I WKH 581 RU &1& HUURU
/('V OLJKW RU IODVK DW WKLV SRLQW� FKHFN WKH H[WHUQDO LQSXW ZLULQJ�

�� 6ZLWFK WKH PRGH VHOHFWRU RQ WKH 3& IURP 352*5$0 WR 021,725� 7KH
581 /(' VKRXOG OLJKW RQ WKH 3RVLWLRQ &RQWURO 8QLW� ,I LW GRHV QRW OLJKW�
FKHFN WKH 3RVLWLRQ &RQWURO 8QLW·V RSHUDWLQJ PRGH ELW �ELW �� RI ,5 Q����
�´Qµ LV WKH ILUVW ZRUG DOORFDWHG WR WKH 3RVLWLRQ &RQWURO 8QLW� 6HH 6HFWLRQ �
'DWD &RQILJXUDWLRQ��

6\VWHP 6HWWLQJ 3URFHGXUH 6HFWLRQ �ï�
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&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�

�ï� &KHFN 0RWRU /RFN
0DNH VXUH WKDW WRUTXH KDV EHHQ JHQHUDWHG RQ WKH PRWRU VKDIW VR WKDW LW FDQ�
QRW EH HDVLO\ WXUQHG E\ KDQG� ,I WKHUH LV QR WRUTXH� FKHFN WKH SRZHU RI WKH
VWHSSLQJ PRWRU GULYHU DQG FKHFN WKH FXUUHQW DGMXVWPHQW� 5HIHU WR WKH RSHUD�
WLRQ PDQXDO RI WKH VWHSSLQJ PRWRU GULYHU�

�ï� 6HWWLQJ 'DWD
�� �� ���� �� 6HW WKH 3& WR 352*5$0 PRGH DQG HQWHU WKH GDWD� VKRZQ LQ WKH WDEOH

EHORZ� LQWR WKH '0 DUHD RI WKH 3&�
�� 8VLQJ WKH ZRUGV DOORFDWHG WR WKH 3RVLWLRQ &RQWURO 8QLW� ZULWH WKH H[DPSOH

WUDQVIHU SURJUDP IURP �ï� 7UDQVIHUULQJ 'DWD IURP WKH 3& LQWR WKH
PHPRU\ RI WKH 3&� 1RWH WKDW WKH QXPEHU RI WUDQVIHUV KDV EHHQ FKDQJHG
IURP �� WR �� IRU WKLV WHVW RSHUDWLRQ�

�� $IWHU ZULWLQJ WKH WUDQVIHU SURJUDP� QH[W ZULWH D SURJUDP ZKLFK HQWHUV WKH
FXUUHQW DGGUHVV DQG WKH FXUUHQW SRVLWLRQLQJ DFWLRQ LQWR WKH '0 DUHD� 7R
GR WKLV \RX FDQ ZULWH WKH H[DPSOH SURJUDPV IURP 6HFWLRQV �ï� WR �ï�
HQWHULQJ '0 ��� �FXUUHQW DGGUHVV�� '0 ��� ��VW ZRUG RI FXUUHQW SRVL�
WLRQLQJ DFWLRQ�� DQG '0 ��� ��QG ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ��

�� 6ZLWFK WKH 3& IURP 352*5$0 WR 021,725 PRGH DQG FDOO WKH
75$16)(5 '$7$ FRPPDQG ELW ������ RQ WKH 3URJUDPPLQJ &RQVROH�

�� )RUFH�VHW RU UHVHW WKH 75$16)(5 '$7$ FRPPDQG ELW ������ WR VWDUW
WUDQVIHU SURJUDP H[HFXWLRQ�

�� $IWHU � WR � VHFRQGV�WKH FRQWHQW RI '0 ��� VKRXOG EH ����� FRQILUPLQJ
FRPSOHWLRQ RI GDWD WUDQVIHU�

'0 $UHD 6HWWLQJV
:RUG &RQWHQWV 0HDQLQJ 'DWD W\SH

��� ���� &RXQWHU UHJLVWHU ,QGLUHFW DGGUHVV RI GDWD WR EH PRYHG

��� ���� $GGUHVV

��� ���� ïïïïï 8QLW GHILQLWLRQ

��� ���� 8QLW SXOVH

��� ���� $GGUHVV

��� ���� ��� SXOVH UDWH

��� ����

��� ���� $GGUHVV

��� ���� ������ &: OLPLW

��� ����

��� ���� $GGUHVV

��� ����

��� ���� ������ &&: OLPLW

��� ���� $GGUHVV

��� ���� � %DFNODVK FRPSHQVDWLRQ

��� ����

6HWWLQJ 'DWD 6HFWLRQ �ï�



��

:RUG 'DWD W\SH0HDQLQJ&RQWHQWV

��� ���� $GGUHVV

��� ���� �� NSSV 0D[LPXP VSHHG

��� ����

6HWWLQJ 'DWD 6HFWLRQ �ï�



��

:RUG 'DWD W\SH0HDQLQJ&RQWHQWV

��� ���� $GGUHVV

��� ���� ,QLWLDO VSHHG

��� ���� ��� SSV

��� ���� $GGUHVV

��� ���� $FFHOHUDWLRQ�GHFHOHUDWLRQ WLPH

��� ���� ��� VHFRQG

��� ���� $GGUHVV &RQVWDQWïVSHHG IHHGLQJ DW FRPSOHWLRQ

��� ���� RI SRVLWLRQLQJ

��� ���� ��� SXOVHV

��� ���� $GGUHVV

��� ���� 'ZHOO WLPH

��� ���� � VHFRQG

��� ���� $GGUHVV 6HDUFK SDWWHUQ DQG RULJLQ VHDUFK

��� ���� GLUHFWLRQ

��� ���� 3DWWHUQ ��&&:

��� ���� $GGUHVV

��� ���� 2ULJLQ FRPSHQVDWLRQ

��� ���� �

��� ���� $GGUHVV

��� ��� NSSV 2ULJLQ UHWXUQ VSHHG

��� ����

��� ���� $GGUHVV

��� ���� 2ULJLQ VHDUFK KLJK VSHHG

��� ���� ��� NSSV

��� ���� $GGUHVV

��� ���� 0DQXDO ORZ VSHHG

��� ���� ��� SSV

��� ���� $GGUHVV

��� ���� 6SHHG ��FRP� FRGH � WR 3RVLWLRQLQJ DFWLRQ

��� ���� DGV�SRVLWLRQ ������� &:

��� ���� $GGUHVV

��� ���� 6SHHG �� FRP�FRGH � WR 3RVLWLRQLQJ DFWLRQ

��� ���� DEV�SRVLWLRQ �� &&:

��� ���� $GGUHVV

��� ����

��� ���%

6SHHG �� FRP�FRGH � WR

DEV�SRVLWLRQ ï������

&&: EDQN HQG

3RVLWLRQLQJ DFWLRQ

�ï� 'HWHUPLQLQJ WKH 2ULJLQ
6LQFH WKH &: OLPLW� &&: OLPLW� RULJLQ LQSXW� DQG RULJLQ SUR[LPLW\ LQSXWV DUH
VKRUW�FLUFXLWHG� \RX FDQQRW XVH XVH 25,*,1 6($5&+ IRU WKLV WHVW RSHUDWLRQ�
(VWDEOLVK WKH RULJLQ E\ XVLQJ 5(6(7 25,*,1 IURP WKH 3&� &DOO XS WKH 5(�
6(7 25,*,1 FRPPDQG ELW �,5 Q��� ELW ��� ZLWK WKH 3URJUDPPLQJ &RQVROH�

'HWHUPLQLQJ WKH 2ULJLQ 6HFWLRQ �ï�



��

DQG WXUQ WKH ELW 21 DQG 2)) WR HVWDEOLVK WKH RULJLQ� 7KHQ UHDG '0 ��� WR
'0 ��� WR DFFHVV WKH IROORZLQJ�

'0 ��� ���� �FXUUHQW DGGUHVV�

'0 ��� ���� ��VW ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�

'0 ��� ���� ��QG ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�

,I \RX PRQLWRU ,5 Q��� WKH FRQWHQWV VKRXOG DSSHDU DV IROORZV� �)RU GHWDLOV�
UHIHU WR 6HFWLRQ ���

%LW 1DPH 6WDWXV

� $&. 2))

� 'DWD � 2)) RU 21

� 'DWD � 2)) RU 21

� 'DWD 7UDQVIHU 2))

� 3&8 581 21

� +DQGVKDNLQJ (UURU 2))

� &XUUHQW 3RVLWLRQ $FWLRQ 2)) RU 21

� &XUUHQW $GGUHVV 2)) RU 21

� %XV\ 2))

� 3RVLWLRQLQJ &RPSOHWHG 2))

�� 2ULJLQ 21

�� %DQN (QG 2))

�� &1& (UURU 2))

�� ,QWHUUXSW 2))

�� ([WHUQDO 6HWWLQJ &KHFN 21

�� +DUGZDUH (UURU 2))

�ï� 3RVLWLRQLQJ
�� &DOO XS 67$57 �,5 Q��� ELW ��� ZLWK WKH 3URJUDPPLQJ &RQVROH DQG WXUQ

LW 21 DQG 2)) ZLWK IRUFH�VHW�UHVHW� 7KLV VKRXOG URWDWH WKH VKDIW �� GH�
JUHHV LQ WKH &&: GLUHFWLRQ DQG VWRS LW DW WKH SRVLWLRQ ZKHUH WKH RULJLQ
ZDV VHW� :KHQ SRVLWLRQLQJ LV FRPSOHWH� '0 ��� WKURXJK '0 ��� VKRXOG
UHDG DV IROORZV�

'0 ��� ���� �FXUUHQW DGGUHVV�
'0 ��� ���� ��VW ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�
'0 ��� ���� ��QG ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�

�� &DOO XS 67$57 DJDLQ DQG WXUQ LW 21 DQG 2))� 7KLV VKRXOG URWDWH WKH
VKDIW �� GHJUHHV DW KLJK VSHHG LQ WKH &&: GLUHFWLRQ� VORZ LW WR ORZ
VSHHG� URWDWH LW DQ DGGLWLRQDO �� GHJUHHV� DQG WKHQ VWRS LW� :KHQ SRVL�
WLRQLQJ� '0 ��� WKURXJK '0 ��� VKRXOG UHDG DV IROORZV�

'0 ��� ���� �FXUUHQW DGGUHVV�
'0 ��� ���� ��VW ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�
'0 ��� ���� ��QG ZRUG RI FXUUHQW SRVLWLRQLQJ DFWLRQ�

�� &DOO XS 25,*,1 5(7851 �,5 Q��� ELW ��� ZLWK WKH 3URJUDPPLQJ &RQ�
VROH DQG WXUQ LW 21 DQG 2)) ZLWK IRUFH�VHW�UHVHW� 3RVLWLRQLQJ UHWXUQV� LQ
D FORFNZLVH GLUHFWLRQ� WR WKH RULJLQ ZKLFK KDV EHHQ GHILQHG E\ 5(6(7
25,*,1� 7KH FRQWHQWV RI '0 ��� WKURXJK '0 ���� DV ZHOO DV WKH VWDWXV
RI ,5 Q�� VKRXOG EH WKH VDPH DV ZKHQ 5(6(7 25,*,1 LV 21� H[FHSW
WKDW ,5 Q�� �%DQN (QG� ZLOO EH 21� )RU PRUH GHWDLOV� UHIHU WR �ï� 25,�
*,1 5(7851�

3RVLWLRQLQJ 6HFWLRQ �ï�



��
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6(&7,21 �
'DWD &RQILJXUDWLRQ

2QH RI WKH IHDWXUHV RI WKH �*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLW LV WKDW LW FDQ EH RSHUDWHG LQ HLWKHU RI WZR PRGHV�
/2&$/ RU 5(027(� <RX VHOHFW WKH PRGH ZLWK D VZLWFK RQ WKH IURQW SDQHO RI WKH 8QLW� :LWK WKH 8QLW LQ /2&$/ PRGH�
\RX FDQ XVH WKH 7HDFKLQJ %R[ IRU ´WHDFKLQJµ SRVLWLRQV� RSHUDWLQJ PDQXDOO\� DQG UHDGLQJ RXW HUURU FRGHV� 7KH PRVW FRQYH�
QLHQW ZD\ WR HQWHU GDWD LV ZLWK WKH 7HDFKLQJ %R[� :KLOH WKH 8QLW LV VWLOO LQ /2&$/ PRGH� \RX FDQ DOVR FKHFN ZKHWKHU WKH
GDWD \RX HQWHU ZLOO DFWXDOO\ PRYH WKH ZRUNSLHFH LQ WKH ZD\ \RX ZDQW�

2QFH \RX KDYH HQWHUHG DQG FRQILUPHG DOO WKH QHFHVVDU\ GDWD� \RX FDQ VZLWFK WR 5(027( PRGH IRU FRQWLQXRXV RSHUDWLRQ�
:KLOH WKH 3RVLWLRQ &RQWURO 8QLW LV LQ 5(027( PRGH� LW FDQ FRPPXQLFDWH ZLWK WKH 3& DQG UHFHLYH FRPPDQGV IRU H[HFX�
WLRQ�

7KLV VHFWLRQ FRYHUV GDWD DOORFDWLRQ DQG RWKHU DVSHFWV RI GDWD VHWWLQJ QHFHVVDU\ EHIRUH H[HFXWLQJ SRVLWLRQLQJ DFWLRQV� DV
ZHOO DV LQIRUPDWLRQ FRQFHUQLQJ WKH 7HDFKLQJ %R[� SXOVHV� DQG WKH LQWHUQDO GDWD WKH 3RVLWLRQ &RQWURO 8QLW XVHV ZKHQ H[�
HFXWLQJ WKH GDWD VHW E\ WKH XVHU�

�ï� 3XOVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ WKH 7HDFKLQJ %R[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QLWLDOL]LQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHUQDO 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 3RVLWLRQLQJ 8QLW ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3XOVH 5DWH ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &: /LPLW ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &&: /LPLW ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� %DFNODVK &RPSHQVDWLRQ ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0D[LPXP 6SHHG ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,QLWLDO 6SHHG ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $FFHOHUDWLRQ�'HFHOHUDWLRQ 7LPH ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RQVWDQW�VSHHG )HHGLQJ ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï�� 'ZHOO 7LPH ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï�� 6HDUFK 3DWWHUQ DQG 2ULJLQ 6HDUFK 'LUHFWLRQ ������ ��� � � � � � � � � � � � � � � � � � � � � �
�ï�ï�� 2ULJLQ &RPSHQVDWLRQ ������ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6HWWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� $GGUHVV )LHOG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3RVLWLRQ )LHOG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6SHHG )LHOG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $WWULEXWH )LHOG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 3XOVHV
7KH 3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVH WUDLQV WR FRQWURO D PRWRU GULYHU� 7KH
EDVLF PHFKDQLFDO XQLW� WKHUHIRUH� LV WKH SXOVH� SXOVH WUDLQV GLIIHU DFFRUGLQJ WR
WKH QXPEHU RI SXOVHV WKH\ FRQWDLQ�

3XOVHV DUH GLVFUHWH VLJQDOV VHQW DW D FHUWDLQ UDWH� (DFK SXOVH VHQW WR WKH PR�
WRU GULYHU GHVLJQDWHV D FHUWDLQ DPRXQW RI PRYHPHQW� ,Q DFWXDO SRVLWLRQLQJ� WKH
SXOVHV DUH FRQYHUWHG WR DQ HTXLYDOHQW FRQWURO YROWDJH� ,Q RUGHU WR IDFLOLWDWH
SURJUDPPLQJ� WKH 7HDFKLQJ %R[ DFFHSWV LQSXW LQ XQLWV RI SXOVHV� PLOOLPHWHUV�
LQFKHV� RU GHJUHHV�

7KH SXOVH UDWH LV HTXLYDOHQW WR GLYLGLQJ WKH PRYHPHQW� [� RI DQ REMHFW DW�
WDFKHG WR D PRWRU E\ WKH QXPEHU RI SXOVHV� Q� UHTXLUHG IRU WKH PRYHPHQW�
7KH SXOVH UDWH WKXV HTXDOV [�Q� ,Q DFWXDO RSHUDWLRQ� WKH GDWD LQSXW LQ QRUPDO
XQLWV RI GLVWDQFH LV WUDQVODWHG E\ WKH 7HDFKLQJ %R[ VR WKDW WKH GDWD LV VWRUHG
GLUHFWO\ DV SXOVHV�

3XOVHV 6HFWLRQ �ï�



��

�ï� 6HWWLQJ 'DWD

,Q PRVW FDVHV� \RX ZLOO SUREDEO\ ZDQW WR XVH WKH 7HDFKLQJ %R[ WR HQWHU GDWD
GLUHFWO\ LQWR WKH GHVLJQDWHG PHPRU\ DUHDV LQ WKH 3RVLWLRQ &RQWURO 8QLW� $OWHU�
QDWLYHO\� \RX FDQ VHW \RXU 3& WR 352*5$0 PRGH� HQWHU WKH QHFHVVDU\ GDWD
LQWR WKH '0 DUHD RI WKH 3&� DQG WKHQ WUDQVIHU WKH GDWD WR WKH 3RVLWLRQ &RQWURO
8QLW�

%HIRUH EHJLQQLQJ DFWXDO RSHUDWLRQ� \RX QHHG WR VHW WKUHH W\SHV RI GDWD� SD�
UDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV� :KHQ VHWWLQJ GDWD IRU WKH ILUVW
WLPH� \RX PXVW VHW WKHP LQ WKDW RUGHU� :KHQ VHWWLQJ SRVLWLRQLQJ DFWLRQV� \RX
ZLOO PDNH XVH RI GDWD ZKLFK \RX SUHYLRXVO\ VHW IRU SDUDPHWHUV DQG VSHHGV�
7KH IROORZLQJ IORZFKDUW VKRZV WKH SURSHU SURFHGXUH IRU VHWWLQJ� FKHFNLQJ�
DQG FRUUHFWLQJ GDWD�

67$57

8VHU GDWD DOO FOHDU

6HW SDUDPHWHU GDWD

0DQXDO
<HV

1R
7HDFKLQJ %R[

<HV

1R

6HW SRVLWLRQLQJ
DFWLRQV�

0DQXDO RSHUDWLRQ"
<HV

1R

(QG

6HW FRPSOHWLRQ FRGH�

6HW VSHHG ILHOG�

6HW DOO UHTXLUHG
VSHHGV�

(UURU"
<HV

1R
&RUUHFW GDWD�

RSHUDWLRQ"

RSHUDWLRQ"

&OHDU DOO SDUDPHWHUV� VSHHGV�
DQG SRVLWLRQLQJ DFWLRQV�

6HW DOO SDUDPHWHUV�

$W OHDVW WKH RULJLQ UHWXUQ KLJK
VSHHG������� RULJLQ VHDUFK
VSHHG������� DQG PDQXDO ORZ
VSHHG������ PXVW EH VHW�

3RVLWLRQLQJ DFWLRQV FDQ EH VHW LQ
WZR ZD\V� E\ PHDQV RI NH\ LQSXW
DQG E\ WHDFKLQJ�

([HFXWH D VHULHV RI SRVLWLRQLQJ
DFWLRQV RQ D WULDO EDVLV�

6HWWLQJ 'DWD 6HFWLRQ �ï�
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�ï� 8VLQJ WKH 7HDFKLQJ %R[
<RX FDQ WHDFK \RXU FRQWURO V\VWHP DQ RSHUDWLRQ E\ OHDGLQJ LW WKURXJK WKH PR�
WLRQV� <RX PRYH WKH PRWRU VKDIW VHTXHQWLDOO\ WR DOO WKH ORFDWLRQV GHVLUHG LQ WKH
RSHUDWLRQ� DQG� ZLWK WKH 7HDFKLQJ %R[� UHJLVWHU HDFK ORFDWLRQ LQ WKH PHPRU\
RI WKH 3RVLWLRQ &RQWURO 8QLW�

7KH PRVW FRQYHQLHQW ZD\ WR HQWHU GDWD LV WR VHW WKH 3RVLWLRQ &RQWURO 8QLW WR
/2&$/ PRGH �VHH 6HFWLRQ �ï�� DQG XVH WKH 7HDFKLQJ %R[� %HIRUH WHDFKLQJ�
EH VXUH WR ILUVW HVWDEOLVK WKH RULJLQ ZLWK HLWKHU 25,*,1 6($5&+ RU 6(7 25,�
*,1� $IWHU WHDFKLQJ� \RX FDQ GR D WKRURXJK FKHFN RI ZRUNSLHFH PRYHPHQW
EHIRUH VZLWFKLQJ EDFN WR 5(027( PRGH�

7KH 7HDFKLQJ %R[ SURYLGHV WKH IROORZLQJ IXQFWLRQV�

� 6HWWLQJ GDWD LV IDFLOLWDWHG E\ XVLQJ IDPLOLDU XQLWV� 7KH XVHU PD\ FKRRVH IURP
WKH IROORZLQJ� PP� SXOVH� LQFK� RU GHJUHH�

� ,W LV HDV\ WR TXLFNO\ UHIHU EDFN WR HQWHUHG GDWD IRU FRQILUPLQJ RU HGLWLQJ�
� 0DQXDO SRVLWLRQLQJ LV IDFLOLWDWHG� $ ZRUNSLHFH FDQ EH EH PRYHG WR DQ\ SRVL�
WLRQ DQG WKDW SRLQW FDQ EH HQWHUHG DV SRVLWLRQLQJ GDWD�

� $ VHULHV RI SRVLWLRQLQJ DFWLRQV FDQ EH H[HFXWHG DQG FKHFNHG�
� 7URXEOHVKRRWLQJ LV IDFLOLWDWHG WKURXJK 7HDFKLQJ %R[ GLVSOD\ RI HUURU FRGHV�

7KH LQIRUPDWLRQ SURYLGHG KHUH LV RQO\ D JHQHUDO GHVFULSWLRQ RI 7HDFKLQJ %R[
IXQFWLRQV� )RU VWHS�E\�VWHS H[SODQDWLRQV DQG NH\ VHTXHQFHV IRU DOO RSHUD�
WLRQV DQG FRPPDQGV� UHIHU WR WKH 7HDFKLQJ %R[ 2SHUDWLRQ 0DQXDO�

�ï� ,QLWLDOL]LQJ
%HIRUH HQWHULQJ GDWD IRU SRVLWLRQLQJ� LQLWLDOL]H DV IROORZV�

&KHFN WKH IURQW SDQHO RI WKH 3RVLWLRQ &RQWURO 8QLW� DQG VHW WKH PRGH VHOHFWRU
WR 5(027(� 7KHQ FRQQHFW WKH 7HDFKLQJ %R[ WR WKH 3RVLWLRQ &RQWURO 8QLW� ,I
VWDWXV LV QRUPDO� WKH 32:(5 /(' RQ WKH 7HDFKLQJ %R[ ZLOO OLJKW� <RX FDQ
WKHQ VHW WKH PRGH WR /2&$/�

,I WKH 3RVLWLRQ &RQWURO 8QLW LV VHW WR /2&$/ PRGH ZLWKRXW WKH 7HDFKLQJ %R[
FRQQHFWHG� WKH FRPPXQLFDWLRQ HUURU /(' DQG WKH 581 /(' ZLOO IODVK� &OHDU
WKH HUURU E\ FRQQHFWLQJ WKH 7HDFKLQJ %R[� VHWWLQJ WKH PRGH WR 5(027(� DQG
WKHQ VHWWLQJ WKH PRGH EDFN WR /2&$/ DJDLQ�

7KH 32:(5� 0$18$/� DQG 5($'< /('V RQ WKH 7HDFKLQJ %R[ VKRXOG OLJKW�
,I WKHVH DUH DOO OLW DQG WKH 3RVLWLRQ &RQWURO 8QLW VWLOO GRHV QRW UHVSRQG WR
7HDFKLQJ %R[ FRPPDQGV� FKHFN WR VHH LI WKH UHDG\ LQSXW LV 2)) RU WKH &:
DQG &&: OLPLW LQSXWV DUH 21�

,I WKHUH LV DQ\ SUREOHP LQ WKH V\VWHP� WKH (5525 /(' RQ WKH 7HDFKLQJ %R[
ZLOO OLJKW� ,Q WKDW FDVH� FKHFN WKH VHWWLQJV IRU WKH H[WHUQDO LQSXWV WR WKH 3RVL�
WLRQ &RQWURO 8QLW�

,QLWLDOL]LQJ 6HFWLRQ �ï�
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�ï� 'DWD $OORFDWLRQV
:ULWH WKH GDWD IRU SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV LQWR WKH 3RVL�
WLRQ &RQWURO 8QLW PHPRU\ ORFDWLRQV VKRZQ LQ WKH WDEOH EHORZ� <RX PXVW HQWHU
WKH GDWD LQ WKH IROORZLQJ VHTXHQFH� SDUDPHWHUV ����� WR ������ VSHHGV �����
WR ������ DQG SRVLWLRQLQJ DFWLRQV ����� WR ������ %H VXUH WR HQWHU GDWD IRU DOO
SDUDPHWHUV�

<RX GR QRW QHHG WR HQWHU DOO RI WKH VSHHG GDWD� EXW \RX PXVW DW OHDVW VHW WKH
PDQXDO VSHHGV ����� DQG ������ WKH RULJLQ UHWXUQ VSHHG ������� DQG WKH RUL�
JLQ VHDUFK VSHHGV ����� DQG ������ 6HW WKH PDQXDO VSHHGV VORZHU WKDQ WKH
RULJLQ UHWXUQ VSHHG DQG RULJLQ VHDUFK VSHHGV� 7KH RULJLQ UHWXUQ VSHHG ������
LV DOVR XVHG IRU WKH PDQXDO KLJK VSHHG� WKH PDQXDO ORZ VSHHG ������ LV DOVR
XVHG IRU WKH RULJLQ VHDUFK ORZ VSHHG�

'DWD $GGUHVV 'HVFULSWLRQ 3HUPLWWHG 6HWWLQJV

3RVLWLRQ �ï������� �SXOVH�

6SHHG �ï�

%DQN HQG 21� ��� 2))� �

3RVLWLRQLQJ
DFWLRQV

���� WR ���� &RPSOHWLRQ FRGH &RQWLQXRXV� �� WHUPLQDWLRQ � �

3RVLWLRQ W\SH $%6ROXWH� RU ,1&UHPHQWDO� �

'LUHFWLRQ &&:� �� &:� �

���� 8QLW PP� �� LQFK� �� GHJ� �� SXOVH� �

���� 3XOVH UDWH ������ï������ �XQLW�SXOVH�

���� &: OLPLW �ï������� �SXOVH�

���� &&: OLPLW �ï������� �SXOVH�

3DUDPHWHUV ���� %DFNODVK FRUUHFWLRQ �ï����� �SXOVH�

���� 0D[LPXP VSHHG ��ï������� �SXOVH�V�

���� ,QLWLDO VSHHG ��ï����� �SXOVH�6�

���� $FFHOHUDWLRQ�'HFHOHUDWLRQ WLPH ���ï��� V ���� V LQFUHPHQWV�

���� 6HDUFK SDWWHUQ DQG RULJLQ VHDUFK GLUHFWLRQ 6HDUFK SDWWHUQ �ï� 6HDUFK
GLUHFWLRQ &&:� �� &:� �

���� 2ULJLQ FRPSHQVDWLRQ ���ï�������SXOVHV�

���� 6SHHG ��� 2ULJLQ UHWXUQ 6SHHG DQG PDQXDO KLJK
VSHHG

�ï������� SXOVH�V

���� 6SHHG ��� 2ULJLQ VHDUFK KLJK VSHHG �ï������� SXOVH�V

���� 6SHHG ��� 2ULJLQ VHDUFK ORZ VSHHG DQG PDQXDO
ORZ VSHHG

�ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

6SHHGV ���� 6SHHG �� �ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

���� 6SHHG �� �ï������� SXOVH�V

�ï� ,QWHUQDO 3URFHVVLQJ
7KLV VHFWLRQ GHVFULEHV WKH LQWHUQDO SURFHVVLQJ WKH 3RVLWLRQ &RQWURO XVHV
ZKHQ H[HFXWLQJ SRVLWLRQ DFFRUGLQJ WR WKH GDWD VHW E\ WKH XVHU� $GGUHVVHV DUH
HQFORVHG LQ SDUHQWKHVHV IROORZLQJ WKH DGGUHVV QDPH�

,QWHUQDO 3URFHVVLQJ 6HFWLRQ �ï�
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&ORFNZLVH DQG FRXQWHUFORFNZLVH SXOVHV DUH RXWSXW IURP WKH RVFLOODWRU FLUFXLW
DV VKRZQ EHORZ�

2VFLOODWRU

&: SXOVH

&&: SXOVH

&: SXOVH RXWSXW

&&: SXOVH RXWSXW

1RQGLUHFWLRQDO SXOVH RXWSXW

$V VKRZQ LQ WKH ILJXUH EHORZ� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ FRQVLVW RI DXWR�
PDWLF WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ FXUYHV FRQWUROOHG E\ VHTXHQWLDOO\
LQFUHDVLQJ RU GHFUHDVLQJ WKH RVFLOODWRU·V IUHTXHQF\ GXULQJ WKH WUDQVPLVVLRQ RI
SXOVHV�

0D[LPXP VSHHG
������

6SHHGV
�����ï�����

,QLWLDO VSHHG
������

$FFHOHUDWLRQ
�GHFHOHUDWLRQ
WLPH ������

$FFHOHUDWLRQ
�GHFHOHUDWLRQ
WLPH ������

7LPH

&RQVWDQW�VSHHG
IHHGLQJ DW HQG RI
SRVLWLRQLQJ ������

6SHHG

7KH WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ LV GHWHUPLQHG E\ WKH LQLWLDO VSHHG
������� WKH PD[LPXP VSHHG ������� DQG WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH
������� 6LQFH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DUH WKH VDPH� D UHJXODU
WUDSH]RLG LV IRUPHG� 7KH VKDGHG DUHD LQ WKH ILJXUH DERYH VKRZV FRQ�
VWDQW�VSHHG IHHGLQJ DW WKH LQLWLDO VSHHG IRU D EULHI GXUDWLRQ WR DOORZ IRU VPRRWK
VWRSSLQJ ZKLOH WKH PHFKDQLFDO V\VWHP DEVRUEV UHVLGXDO PRPHQWXP� <RX FDQ
VHW DGGUHVV ���� WR VHOHFW WKH QXPEHU RI SXOVHV IRU FRQVWDQW�VSHHG IHHGLQJ�

7KH 3RVLWLRQ &RQWURO 8QLW FRQWLQXRXVO\ VHQGV WR WKH 3& ERWK WKH DGGUHVV FXU�
UHQWO\ EHLQJ H[HFXWHG DQG WKH QH[W DGGUHVV WR EH H[HFXWHG� 7KH DGGUHVV GLV�
SOD\HG LV WKH QH[W RQH WR EH H[HFXWHG� $V VKRZQ LQ WKH ILJXUH EHORZ� DGGUHVV
���� LV GLVSOD\HG EHWZHHQ �D� DQG �E�� ���� EHWZHHQ �E� DQG �F�� ���� EH�
WZHHQ �F� DQG �G�� DQG VR RQ� :KHQ SRVLWLRQLQJ VWRSV DW SRLQW �H�� WKH 8QLW
DXWRPDWLFDOO\ LQFUHPHQWV WKH DGGUHVV WR �����

$FFHOHUDWLRQ�'HFHOHUDWLRQ
7LPH ������

$XWRPDWLF $GGUHVV
,QFUHPHQWLQJ

,QWHUQDO 3URFHVVLQJ 6HFWLRQ �ï�
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6SHHG

3RVLWLRQ

$GGUHVV GLVSOD\HG�

����
6HW WR ��

����
6HW WR ��

����
6HW WR ��

����
6HW WR ��

D E F G H

&RGH�

$GGUHVV�

���� ���� ���� ���� ����

$XWRPDWLF LQFUHPHQWLQJ DOORZV WKH QH[W SRVLWLRQLQJ DFWLRQ WR EHJLQ LPPHGL�
DWHO\ DQG FRQVHFXWLYHO\ IURP DGGUHVV ����� 2WKHUZLVH� WKH QH[W DGGUHVV
ZRXOG KDYH WR EH VHW DQG 67$57 H[HFXWHG DJDLQ�

7KHUH DUH WKUHH FDVHV ZKHQ WKH DGGUHVV UHYHUWV WR ���� LQVWHDG RI EHLQJ
LQFUHPHQWHG� ��� ZKHQ WKH ILQDO SRVLWLRQLQJ DFWLRQ DGGUHVV� ����� LV FRP�
SOHWHG� ��� ZKHQ QR SRVLWLRQLQJ DFWLRQ H[LVWV DW WKH QH[W DGGUHVV� DQG ���
ZKHQ D SRVLWLRQLQJ DFWLRQ ZLWK D EDQN HQG GHVLJQDWLRQ LV UHDFKHG �VHH %DQN
(QG XQGHU 6HFWLRQ �ï�ï���

1RWH WKDW ´�����µ ZULWWHQ IRU D SRVLWLRQLQJ DFWLRQ GRHV QRW LQGLFDWH WKDW D SR�
VLWLRQLQJ DFWLRQ GRHV QRW H[LVW� 5DWKHU� QR SRVLWLRQLQJ DFWLRQ H[LVWV DW DQ DG�
GUHVV ZKHQ QR GDWD KDV EHHQ ZULWWHQ WKHUH VLQFH LW ZDV ODVW FOHDUHG E\ WKH
7HDFKLQJ %R[�

�ï� 6HWWLQJ 3DUDPHWHUV
:KHQ VHWWLQJ GDWD IRU WKH ILUVW WLPH� \RX PXVW VHW WKH SDUDPHWHUV ILUVW� EHIRUH
VSHHGV DQG SRVLWLRQLQJ DFWLRQV� 7KH ZRUG ´SDUDPHWHUV�µ DV XVHG KHUH� KDV D
UDWKHU VSHFLILF PHDQLQJ DQG UHIHUV WR FHUWDLQ GDWD VHWWLQJV �GHVFULEHG EHORZ�
ZKLFK GHOLQHDWH SDUWLFXODU DVSHFWV RI RSHUDWLRQ� 7KHUH DUH �� SDUDPHWHUV WR
EH VHW�

(DFK SDUDPHWHU ����� WR ����� LV DOORFDWHG WKUHH ���ELW ZRUGV ZLWKLQ WKH 3R�
VLWLRQ &RQWURO 8QLW� (DFK RI WKHVH ZRUGV FRQVLVWV RI IRXU %&' RU KH[DGHFLPDO
GLJLWV� HDFK RI ZKLFK UHTXLUHV IRXU ELWV� 7KH ELWV DUH QXPEHUHG IURP �� WR ���
7KH ILUVW ���ELW ZRUG LV XVHG WR GHVLJQDWH WKH DGGUHVV� 7KH RWKHU WZR ZRUGV�
FDOOHG ´'DWD �µ DQG ´'DWD ��µ DUH XVHG WR VWRUH WKH GDWD IRU WKDW SDUDPHWHU�
$GGUHVVHV DUH SURYLGHG IRU LQ SDUHQWKHVHV IROORZLQJ WKH 3DUDPHWHU QDPH�

�ï�ï� 3RVLWLRQLQJ 8QLW ������
<RX FDQ VHOHFW LQFKHV� PLOOLPHWHUV� GHJUHHV� RU SXOVHV DV WKH XQLW WR EH XVHG
LQ LQSXWWLQJ GDWD� 6HW WKH XQLW GLJLW �VKDGHG LQ WKH ILJXUH EHORZ� DV IROORZV�

PP� � LQFK� � GHJUHH� � SXOVH� �

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

� � � � � � � � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ���

8QLW

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

6HWWLQJ 3DUDPHWHUV 6HFWLRQ �ï�
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�ï�ï� 3XOVH 5DWH ������
7KLV VHWWLQJ GHWHUPLQHV WKH DPRXQW RI ZRUNSLHFH PRYHPHQW IRU HDFK SXOVH
RXWSXW E\ WKH 3RVLWLRQ &RQWURO 8QLW� 7KH VHWWLQJ UDQJH LV IURP ������ WR
������� 7KXV� IRU H[DPSOH� LI \RX VHOHFW PP DV WKH XQLW� WKH VHWWLQJ UDQJH ZLOO
EH IURP ������ PP�SXOVH WR ������ PP�SXOVH�

<RX ILUVW PDNH WKLV VHWWLQJ LQ DFFRUGDQFH ZLWK \RXU DSSOLFDWLRQ UHTXLUHPHQWV�
/DWHU WKH 3RVLWLRQ &RQWURO 8QLW ZLOO XVH WKLV DV D EDVLV ZKHQ \RX LQSXW SRVL�
WLRQLQJ GDWD ZLWK WKH 7HDFKLQJ %R[� )RU H[DPSOH� VXSSRVH WKDW \RX KDYH VH�
OHFWHG PP DV WKH XQLW DQG VHW ��� DV WKH SXOVH UDWH� 7KHQ� LI \RX ZDQW WR GHV�
LJQDWH ���� PP ZLWK WKH 7HDFKLQJ %R[� \RX VLPSO\ PDNH D VHWWLQJ RI �����
7KH 3RVLWLRQ &RQWURO 8QLW ZLOO DXWRPDWLFDOO\ RXWSXW ���� SXOVHV WR H[HFXWH WKH
SRVLWLRQLQJ�

6HW WKH SXOVH UDWH LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

�

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

� � � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��ï� ��ï� ��ï� ��ï�

3XOVH UDWH

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

�ï�ï� &: /LPLW ������
7R SUHYHQW RYHUUXQQLQJ WKH PRWRU� \RX FDQ VHW &: DQG &&: OLPLWV� DV ZHOO
DV D PD[LPXP VSHHG� <RX VHW WKH &: OLPLW DW WKLV DGGUHVV ������� 7KH &:
OLPLW FDQ EH VHW DQ\ZKHUH IURP � WR ������� SXOVHV� ,I \RX DUH XVLQJ XQLWV
RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[FHHGHG ZKHQ WKH XQLW
LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH UDWH �VHH 6HFWLRQ �ï�ï�
DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

&: OLPLW LQ PP� LQFKHV� HWF��SXOVH UDWH � �������

6HW WKH SXOVH UDWH LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

�

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

� � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��� ��� ���

&: ,PLW

��� ���

%LWV

'HFL�
PDO
GLJLWV
'DWD
FRQWHQWV

�ï�ï� &&: /LPLW ������
<RX VHW WKH &&: OLPLW DW WKLV DGGUHVV ������� /LNH WKH &: OLPLW� WKH &&:
OLPLW FDQ EH VHW DQ\ZKHUH IURP � WR ������� SXOVHV� ,I \RX DUH XVLQJ XQLWV
RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[FHHGHG ZKHQ WKH XQLW
LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH UDWH �VHH 6HFWLRQ �ï�ï�
DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

&: OLPLW LQ PP� LQFKHV� HWF��SXOVH UDWH � �������

6HWWLQJ 3DUDPHWHUV 6HFWLRQ �ï�
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7KH GDWD IRUPDW� H[FHSW IRU WKH DGGUHVV� LV WKH VDPH DV WKDW IRU WKH &: OLPLW
�VHH 6HFWLRQ �ï�ï� DERYH��

�ï�ï� %DFNODVK &RPSHQVDWLRQ ������
:LWK WKLV VHWWLQJ \RX FDQ DWWDLQ JUHDWHU DFFXUDF\ LQ SRVLWLRQLQJ E\ FRPSHQ�
VDWLQJ IRU PHFKDQLFDO LPSUHFLVLRQ� 7KH ZRUG ´EDFNODVKµ UHIHUV WR WKH PHFKDQ�
LFDO SOD\ SUHVHQW LQ JHDUV� 6XFK SOD\ FDQ FUHDWH SRVLWLRQLQJ LQDFFXUDF\ ZKHQ
WKH GLUHFWLRQ RI SRVLWLRQLQJ FKDQJHV� <RX FDQ FRPSHQVDWH IRU WKLV E\ PDNLQJ
D VHWWLQJ KHUH IURP � WR ����� SXOVHV�

%DFNODVK

,I \RX DUH XVLQJ XQLWV RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH
H[FHHGHG ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH
UDWH �VHH 6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

%DFNODVK FRPSHQVDWLRQ LQ PP� LQFKHV� HWF��SXOVH UDWH � ����

6HW WKH SXOVH UDWH LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

�

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

� � � � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��R ��� ��ï� ��ï����

%DFNODVK FRPSHQVDWLRQ

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

�ï�ï� 0D[LPXP 6SHHG ������
7R SUHYHQW RYHUUXQQLQJ WKH PRWRU� \RX FDQ VHW D PD[LPXP VSHHG RI DQ\�
ZKHUH IURP � WR ������� SXOVHV�VHFRQG� ,I \RX DUH XVLQJ XQLWV RWKHU WKDQ
SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[FHHGHG ZKHQ WKH XQLW LV FRQ�
YHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH UDWH �VHH 6HFWLRQ �ï�ï�
DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

� � 0D[LPXP VSHHG�SXOVH UDWH � �������

7KH GDWD IRUPDW� H[FHSW IRU WKH DGGUHVV� LV WKH VDPH DV WKDW IRU WKH &: OLPLW
�VHH 6HFWLRQ �ï�ï� DERYH��

�ï�ï� ,QLWLDO 6SHHG ������
$ VHUYRPRWRU VWDUWV IURP VSHHG �� EXW D VWHSSLQJ PRWRU FDQ VWDUW XS ZLWKLQ D
FHUWDLQ IUHTXHQF\ UDQJH� <RX FDQ VSHFLI\ WKH LQLWLDO VSHHG ZLWK D VHWWLQJ DW
WKLV DGGUHVV ������� %H VXUH WKDW WKH VSHHG \RX VSHFLI\ GRHV QRW FDXVH WKH
PRWRU WR RYHUGULYH� HYHQ ZLWKLQ LWV VWDUWXS IUHTXHQF\ UDQJH�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ �ï�



��

<RX FDQ VHW DQ LQLWLDO VSHHG RI DQ\ZKHUH IURP � WR ���� SXOVHV�SHU VHFRQG� ,I
\RX DUH XVLQJ XQLWV RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[�
FHHGHG ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH
UDWH �VHH 6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

,QLWLDO VSHHG LQ PP� LQFKHV� HWF��SXOVH UDWH � ����

7KH GDWD IRUPDW� H[FHSW IRU WKH DGGUHVV� LV WKH VDPH DV WKDW IRU WKH &: OLPLW
�VHH 6HFWLRQ �ï�ï� DERYH��

�ï�ï� $FFHOHUDWLRQ�'HFHOHUDWLRQ 7LPH ������
7KH VHWWLQJ \RX PDNH KHUH GHWHUPLQHV WKH WLPH LW WDNHV WR DFFHOHUDWH DQG
GHFHOHUDWH EHWZHHQ WKH LQLWLDO VSHHG DQG WKH PD[LPXP VSHHG� <RX FDQ VHW
WKLV WLPH DW DQ\ZKHUH IURP ��� V WR ��� V �LQ XQLWV RI ��� V��

6HW WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

�

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

� � � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��ï�

� � �
$FFHOHUDWLRQ�
GHFHOHUDWLRQ
WLPH

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

�ï�ï� &RQVWDQW�VSHHG )HHGLQJ ������
,Q RUGHU WR DOORZ SRVLWLRQLQJ WR FRPH WR D VPRRWK VWRS ZKLOH WKH PHFKDQLFDO
V\VWHP DEVRUEV UHVLGXDO PRPHQWXP� \RX FDQ VHW D VKRUW SHULRG IRU FRQ�
VWDQW�VSHHG IHHGLQJ� $V LOOXVWUDWHG LQ WKH GLDJUDP EHORZ� SRVLWLRQLQJ ZLOO EH
H[HFXWHG DW LQLWLDO VSHHG� DW WKH HQG RI D SRVLWLRQLQJ DFWLRQ� IRU KRZHYHU ORQJ
\RX VSHFLI\�

3RVLWLRQLQJ DFWLRQ

&RQVWDQW�VSHHG IHHGLQJ

,QLWLDO VSHHG

7

9

<RX FDQ VHW DQ\ZKHUH IURP � WR ��� SXOVHV IRU FRQVWDQW�VSHHG IHHGLQJ� ,I
\RX DUH XVLQJ XQLWV RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[�
FHHGHG ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH
UDWH �VHH 6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

&RQVWDQW�VSHHG SHULRG LQ PP� LQFKHV� HWF��SXOVH UDWH � ���

6HW WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ �ï�
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�

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

� � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��� ���

&RQVWDQW�VSHHG IHHGLQJ� � �

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

�ï�ï�� 'ZHOO 7LPH ������
,Q VHUYR V\VWHPV WKHUH LV VRPHWLPHV D WHQGHQF\ WR KXQW �L�H�� WR RYHUFRPSHQ�
VDWH ZKHQ WKH V\VWHP·V PRPHQWXP FDUULHV LW SDVW WKH WDUJHW SRVLWLRQ�� :KHQ
WKLV RFFXUV WKHUH LV D SRVVLELOLW\ WKDW WKH VXEVHTXHQW SRVLWLRQLQJ DFWLRQ PD\
EHJLQ EHIRUH SRVLWLRQLQJ LV FRPSOHWHG� 7R DOORZ VXIILFLHQW WLPH WR HQVXUH WKDW
D SRVLWLRQLQJ DFWLRQ LV FRPSOHWHG EHIRUH WKH QH[W RQH EHJLQV� \RX FDQ VHW D
GZHOO WLPH DW WKLV DGGUHVV �������

,I \RX DUH XVLQJ DQ RSHQ�ORRS V\VWHP WKHUH ZLOO EH QR IHHGEDFN DQG KXQWLQJ
ZLOO QRW RFFXU� 'ZHOO WLPHV� WKHUHIRUH� DUH JHQHUDOO\ QRW QHHGHG ZLWK VWHSSLQJ
PRWRUV�

<RX FDQ VHW WKH GZHOO WLPH WR DQ\ZKHUH IURP ���� WR ����� VHFRQGV LQ ����
VHFRQGV LQFUHPHQWV� 6HW WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH LQ WKH VKDGHG
DUHD LQ WKH ILJXUH EHORZ�

�

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

� � � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��ï� ��ï�

� �

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

���

'ZHOO WLPH

�ï�ï�� 6HDUFK 3DWWHUQ DQG 2ULJLQ 6HDUFK 'LUHFWLRQ ������
$V VKRZQ LQ WKH ILJXUH EHORZ� WKH VHDUFK SDWWHUQ DQG RULJLQ VHDUFK GLUHFWLRQ
HDFK RFFXS\ IRXU ELWV RI 'DWD ��

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

� � � �

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ���

� � � � � � 6HDUFK
VSHHG

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

6HDUFK
VSHHG

<RX FDQ VHOHFW DQ\ RI VL[ VHDUFK SDWWHUQV �L�H�� WKH SDWWHUQ LQ ZKLFK RULJLQ
VHDUFK LV FDUULHG RXW�� )RU GHWDLOV RQ HDFK RI WKH SDWWHUQV� \RX FDQ UHIHU WR
6HFWLRQ � (VWDEOLVKLQJ WKH 2ULJLQ� 7R VHOHFW RQH RI WKH SDWWHUQV� HQWHU D GLJLW
IURP � WR � DV VKRZQ LQ WKH WDEOH EHORZ�

%LWV � WR � 'LJLW 3DWWHUQ

���� � 3DWWHUQ QR� �

6HDUFK 3DWWHUQ �'DWD �� %LWV
� WR ��

6HWWLQJ 3DUDPHWHUV 6HFWLRQ �ï�



��

���� � 3DWWHUQ QR� �

���� � 3DWWHUQ QR� �

���� � 3DWWHUQ QR� �

���� � 3DWWHUQ QR� �

���� � 3DWWHUQ QR� �

7R VHOHFW WKH GLUHFWLRQ LQ ZKLFK RULJLQ VHDUFK ZLOO EH FDUULHG RXW� HQWHU � IRU
FORFNZLVH RU � IRU FRXQWHUFORFNZLVH�

�ï�ï�� 2ULJLQ &RPSHQVDWLRQ ������
'XH WR PHFKDQLFDO LPSUHFLVLRQ� WKH RULJLQ VLJQDO PD\ QRW DOZD\V ORFDWH WKH
H[DFW PHFKDQLFDO RULJLQ� ,Q VXFK FDVHV� \RX FDQ PDNH DQ RULJLQ FRPSHQVD�
WLRQ VHWWLQJ WR FRPSHQVDWH IRU DQ\ PLVDOLJQPHQW�

<RX FDQ VHW DQ RULJLQ FRPSHQVDWLRQ RI DQ\ZKHUH IURP � WR ����� SXOVHV� ,I
\RX DUH XVLQJ XQLWV RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[�
FHHGHG ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH
UDWH �VHH 6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

ï���� � 2ULJLQ FRPSHQVDWLRQ LQ PP� LQFKHV� HWF��SXOVH UDWH � �����

7KH GDWD IRUPDW LV EDVLFDOO\ WKH VDPH DV WKDW IRU EDFNODVK FRPSHQVDWLRQ
�VHH 6HFWLRQ �ï�ï� DERYH�� H[FHSW WKDW �� WKH DGGUHVV LV GLIIHUHQW� DQG ��
WKH ORZHVW IRXU ELWV LQ 'DWD � DUH XVHG WR GHVLJQDWH SRVLWLYH RU QHJDWLYH FRP�
SHQVDWLRQ �SRVLWLYH� �� QHJDWLYH� ���

�ï� 6HWWLQJ 6SHHGV
7KH GDWD DOORFDWLRQ IRU VSHHGV LV WKH VDPH DV WKDW IRU SDUDPHWHUV� 7KDW LV�
HDFK VSHHG LV DOORFDWHG WKUHH ���ELW ZRUGVïïRQH IRU WKH DGGUHVV DQG WZR IRU
VSHHG GDWD� 7KH GDWD IRUPDW� H[FHSW IRU WKH DGGUHVVHV� LV WKH VDPH DV WKDW
IRU WKH &: OLPLW �VHH 6HFWLRQ �ï�ï� DERYH�� <RX FDQ VHW XS WR WHQ VSHHGV� LQ
DGGUHVVHV ���� WKURXJK ����� 7KH ILUVW WKUHH RI WKHVH VSHHGV DUH GHVLJ�
QDWHG IRU VSHFLILF IXQFWLRQV� DV VKRZQ EHORZ� �1RWH WKDW VSHHGV �� DQG ��
DUH HDFK XVHG IRU WZR GLIIHUHQW IXQFWLRQV�� 7KH RWKHU VHYHQ VSHHGV KDYH QR
SDUWLFXODU GHVLJQDWLRQ DQG FDQ EH XVHG IRU DQ\ SXUSRVH�

6SHHG �� ������� 2ULJLQ UHWXUQ VSHHG DQG PDQXDO KLJK VSHHG

6SHHG �� ������� 2ULJLQ VHDUFK KLJK VSHHG

6SHHG �� ������� 2ULJLQ VHDUFK ORZ VSHHG DQG PDQXDO ORZ VSHHG

6SHHG ��� ������

6SHHG �� ������

6SHHG �� ������

6SHHG �� ������

6SHHG �� ������

6SHHG �� ������

6SHHG �� ������

<RX FDQ VHW VSHHGV DQ\ZKHUH IURP � WR ������� SXOVHV�VHFRQG� ,I \RX DUH
XVLQJ XQLWV RWKHU WKDQ SXOVHV� EH VXUH WKDW WKH UDQJH ZLOO QRW EH H[FHHGHG
ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH SXOVH UDWH �VHH
6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLVILHG�

6SHHG LQ PP� LQFKHV� HWF��SXOVH UDWH � �������

2ULJLQ 6HDUFK 'LUHFWLRQ
�'DWD �� %LWV � WR ��

6HWWLQJ 6SHHGV 6HFWLRQ �ï�



��

1RWH WKDW WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ LV QRW SRVVLEOH ZKHQ VSHHGV
DUH VHW IURP � SSV WR �� SSV�

�ï� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV
$IWHU VHWWLQJ WKH GDWD IRU SDUDPHWHUV DQG VSHHGV� \RX DUH UHDG\ WR VHW WKH
GDWD IRU WKH SRVLWLRQLQJ DFWLRQV WKHPVHOYHV� 7KH UHDVRQ IRU VHWWLQJ SRVLWLRQ�
LQJ DFWLRQV ODVW LV WKDW WKH\ PDNH XVH RI SDUDPHWHU DQG VSHHG GDWD�

7KH SRVLWLRQLQJ DFWLRQ LV WKH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ� (DFK SRVLWLRQLQJ
DFWLRQ LV DOORFDWHG WKUHH ���ELW ZRUGV DQG LV GHILQHG E\ IRXU ILHOGV� RU DUHDV
XVHG WR KROG GDWD VHWWLQJV� WKH DGGUHVV ILHOG� WKH SRVLWLRQ ILHOG� WKH VSHHG
ILHOG� DQG WKH DWWULEXWH ILHOG�

�ï�ï� $GGUHVV )LHOG
7KLV ILHOG RFFXSLHV WKH ILUVW RI WKH WKUHH ZRUGV DQG FRQWDLQV WKH IRXU GHFLPDO
GLJLWV RI WKH DGGUHVV� <RX FDQ VHW DGGUHVVHV IRU XS WR ��� SRVVLEOH SRVLWLRQ�
LQJ DFWLRQV �DGGUHVVHV ���� WKURXJK ������ /DWHU� GXULQJ RSHUDWLRQ� WKH FRP�
PDQGV WUDQVIHUUHG IURP WKH 3& XVH WKHVH DGGUHVVHV WR DFFHVV SDUWLFXODU SR�
VLWLRQLQJ DFWLRQV�

���

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

$GGUHVV 'DWD � 'DWD �

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

��� ��� ��� ��� ��� ��� ��� ��� ���

3RVLWLRQ 6SHHG $WWULEXWHV$GGUHVV

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

�ï�ï� 3RVLWLRQ )LHOG
7KH SRVLWLRQ ILHOG RFFXSLHV VL[ GLJLWV� (DFK GLJLW UHTXLUHV IRXU ELWV LQ %&'� VR
WKH SRVLWLRQ ILHOG RFFXSLHV RQH DQG D KDOI ZRUGV �'DWD � DQG KDOI RI 'DWD ���
:KHQ 67$57 LV WUDQVIHUUHG IURP WKH 3& WR H[HFXWH WKH SRVLWLRQLQJ DFWLRQ�
WKH FRQWURO V\VWHP ZLOO PRYH WKH ZRUNSLHFH WR WKH SRVLWLRQ VSHFLILHG LQ WKLV
ILHOG�

���

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

��� ��� ��� ��� ��� ��� ��� ��� ���

$GGUHVV 'DWD � 'DWD �

3RVLWLRQ$GGUHVV

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV

6SHHG $WWULEXWHV

<RX FDQ VHW D SRVLWLRQ RI DQ\ZKHUH IURP ������ WR ������ �SXOVHV�� ,I \RX
DUH XVLQJ D XQLW RWKHU WKDQ SXOVHV IRU SRVLWLRQLQJ� EH VXUH WKDW WKH UDQJH ZLOO
QRW EH H[FHHGHG ZKHQ WKH XQLW LV FRQYHUWHG WR SXOVHV LQ DFFRUGDQFH ZLWK WKH
SXOVH UDWH �VHH 6HFWLRQ �ï�ï� DERYH�� 7KH IROORZLQJ HTXDWLRQ PXVW EH VDWLV�
ILHG�

3RVLWLRQ LQ PP� LQFKHV� HWF��SXOVH UDWH � �������

�ï�ï� 6SHHG )LHOG
7KH VSHHG ILHOG GHVLJQDWHV WKH VSHHG IRU WKH PRYH WR WKH GHVLJQDWHG SRVL�
WLRQ� <RX FDQ GHVLJQDWH DQ\ RI WKH WHQ VSHHGV ZKLFK \RX SUHYLRXVO\ HQWHUHG

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

LQ DGGUHVVHV ���� WR ���� �VHH 6HFWLRQ �ï��� 7KH VSHHG ILHOG RFFXSLHV WKH
ELWV VKRZQ LQ WKH VKDGHG DUHD LQ WKH ILJXUH EHORZ�

���

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

��� ��� ��� ��� ��� ��� ��� ��� ���

$GGUHVV 'DWD � 'DWD �

3RVLWLRQ $WWULEXWHV$GGUHVV

%LWV

'HFLPDO
GLJLWV

6SHHG

(QWHU D YDOXH IURP � WR �� DV VKRZQ LQ WKH WDEOH EHORZ� WR VHOHFW RQH RI WKH
WHQ VSHHGV�

%LWV � WR � ,QSXW 6SHHG

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

���� � 6SHHG QR� �

�ï�ï� $WWULEXWH )LHOG
7KH DWWULEXWH ILHOG FRQVLVWV RI IRXU ELWV ZKLFK GHVLJQDWH� UHVSHFWLYHO\� WKH EDQN
HQG� FRPSOHWLRQ FRGH� W\SH RI SRVLWLRQ� DQG GLUHFWLRQ RI PRWRU URWDWLRQ�

���

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

��� ��� ��� ��� ��� ��� ��� ��� ���

$GGUHVV 'DWD � 'DWD �

3RVLWLRQ$GGUHVV

%LWV

'HFLPDO
GLJLWV

'DWD
FRQWHQWV$WWULEXWHV6SHHG

%DQN (QG �%LW �� %\ VHWWLQJ WKH EDQN HQG ELW �ELW �� WR �� \RX FDQ GHVLJQDWH D SRVLWLRQLQJ DFWLRQ
DV WKH ODVW RQH LQ D EDQN� RU FRPELQHG JURXS RI SRVLWLRQLQJ DFWLRQV� %\ GHVLJ�
QDWLQJ FHUWDLQ SRVLWLRQLQJ DFWLRQV DV EDQN HQGV� \RX FDQ JURXS SRVLWLRQLQJ
DFWLRQV LQWR EDQNV� <RX FDQ FUHDWH VHYHUDO EDQNV WR EH UHSHDWHGO\ H[HFXWHG
LQ FRQVHFXWLYH RUGHU� ,I \RX RQO\ FUHDWH RQH EDQN� WKHQ WKH SRVLWLRQLQJ DFWLRQ
DW DGGUHVV ���� ZLOO EH WKH QH[W WR EH H[HFXWHG DIWHU WKH EDQN HQG�

,I \RX FUHDWH PRUH WKDQ RQH EDQN� WKHQ DIWHU H[HFXWLRQ RI D EDQN HQG SRVL�
WLRQLQJ DFWLRQ� WKH QH[W SRVLWLRQLQJ DFWLRQ WR EH H[HFXWHG ZLOO EH WKH ILUVW RQH
LQ WKH QH[W EDQN� 7KH SRVLWLRQLQJ DFWLRQV LQ WKDW EDQN ZLOO WKHQ EH H[HFXWHG LQ
RUGHU XQWLO WKH EDQN HQG LV UHDFKHG�

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�



��

3RVLWLRQLQJ LV WHUPLQDWHG DIWHU H[HFXWLRQ RI HDFK EDQN HQG SRVLWLRQLQJ DFWLRQ�
DQG WKH %DQN (QG IODJ �,5 Q��� ELW ��� WXUQV 21� :KHQ 67$57 LV QH[W H[�
HFXWHG E\ WKH SURJUDP� SRVLWLRQLQJ EHJLQV ZLWK WKH ILUVW SRVLWLRQLQJ DFWLRQ RI
WKH QH[W EDQN� $IWHU WKH ODVW EDQN HQG� 67$57 ZLOO EHJLQ WKH ILUVW SRVLWLRQLQJ
DFWLRQ RI WKH ILUVW EDQN�

7KH GLDJUDP EHORZ LOOXVWUDWHV D FDVH ZKHUH EDQN HQGV DUH XVHG WR FUHDWH
WKUHH EDQNV RI SRVLWLRQLQJ DFWLRQV�

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ
�%DQN HQG�

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ
�%DQN HQG�

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ

3RVLWLRQLQJ DFWLRQ
�%DQN HQG�

%DQN $

%DQN %

%DQN &

$ JURXS RI SRVLWLRQLQJ DFWLRQV FDQ EH FRQVLGHUHG D EDQN HYHQ ZLWKRXW DQ\ RI
WKHP KDYLQJ D EDQN HQG DWWULEXWH� DV ORQJ DV DOO RI WKH RWKHU SRVLWLRQLQJ DF�
WLRQ DGGUHVVHV KDYH DQ ´DOO FOHDUµ VWDWXV DW WKH 7HDFKLQJ %R[� ,Q VXFK D FDVH�
WKH SRVLWLRQLQJ DFWLRQV ZLOO EH DXWRPDWLFDOO\ LQFUHPHQWHG LQ VHTXHQFH DQG WKH
%DQN (QG IODJ ZLOO VWLOO WXUQ 21 DIWHU WKH\ KDYH DOO EHHQ H[HFXWHG�

7KH VLWXDWLRQ EHFRPHV PRUH FRPSOLFDWHG� KRZHYHU� LI \RX ZLVK WR FKDQJH WKH
GDWD IRU VHYHUDO RI WKH SRVLWLRQLQJ DFWLRQV� DQG KDYH WKHP UHSHDWHGO\ H[�
HFXWHG LQ VHTXHQFH� ZLWKRXW FOHDULQJ DOO RI WKH RWKHU SRVLWLRQLQJ DFWLRQV� ,W
ZRXOG EH SRVVLEOH WR ZULWH D 3& SURJUDP WR DFFRPSOLVK WKLV� EXW LW ZRXOG EH D
EXUGHQ RQ WKH SURJUDP� <RX FDQ GR LW PXFK PRUH HIILFLHQWO\ E\ VLPSO\ GHVLJ�
QDWLQJ WKH ILQDO SRVLWLRQLQJ DFWLRQ LQ WKH QHZ JURXS DV D EDQN HQG�

&RPSOHWLRQ &RGH �%LW �� 7KH FRPSOHWLRQ FRGH VHWWLQJ GHWHUPLQHV� XSRQ FRPSOHWLRQ RI D JLYHQ SRVL�
WLRQLQJ DFWLRQ� ZKHWKHU SRVLWLRQLQJ VWRSV RU ZKHWKHU WKH QH[W SRVLWLRQLQJ DF�
WLRQ LV H[HFXWHG LPPHGLDWHO\� ZLWKRXW D EUHDN� 6HWWLQJ WKLV ELW WR � GHVLJQDWHV
WKH SRVLWLRQLQJ DFWLRQ DV ´WHUPLQDWLQJµ �L�H�� SRVLWLRQLQJ VWRSV�� VHWWLQJ LW WR �
GHVLJQDWHV WKH DFWLRQ DV ´FRQWLQXRXVµ �L�H�� WKH QH[W SRVLWLRQLQJ DFWLRQ LV H[�
HFXWHG��

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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6SHHG

3RVLWLRQ

2ULJLQ

���

���

:KHQ 67$57 LV H[HFXWHG �L�H�� ZKHQ ,5 Q��� ELW �� LV WXUQHG 21 E\ WKH SUR�
JUDP�� SRVLWLRQLQJ LV FDUULHG RXW DFFRUGLQJ WR WKH GDWD �VSHHGV� SDUDPHWHUV�
HWF�� ZKLFK KDYH EHHQ VHW IRU WKDW SRVLWLRQLQJ DFWLRQ� 'HSHQGLQJ RQ ZKHWKHU
WKH FRPSOHWLRQ FRGH KDV EHHQ VHW WR � �WHUPLQDWLQJ� RU � �FRQWLQXRXV�� SRVL�
WLRQLQJ ZLOO IROORZ HLWKHU SDWWHUQ ��� RU SDWWHUQ ��� DV VKRZQ LQ WKH ILJXUH
DERYH�

3RVLWLRQLQJ ZLOO IROORZ SDWWHUQ ��� ZKHQ WKH FRPSOHWLRQ FRGH LV VHW WR �� :KHQ
WKH WDUJHW SRVLWLRQ LV UHDFKHG� WKH VSHHG GHFHOHUDWHV WR � DQG SRVLWLRQLQJ
VWRSV� 3RVLWLRQLQJ ZLOO IROORZ SDWWHUQ ��� ZKHQ WKH FRPSOHWLRQ FRGH LV VHW WR ��
:KHQ WKH WDUJHW SRVLWLRQ LV UHDFKHG� LW LV WUHDWHG DV SDUW RI D VHTXHQFH RI SR�
VLWLRQLQJ DFWLRQV� ,Q RWKHU ZRUGV� WKH VSHHG GRHV QRW GHFHOHUDWH WR �� EXW�
UDWKHU� WKH VXEVHTXHQW SRVLWLRQLQJ DFWLRQ EHJLQV DV WKH QH[W SDUW RI D FRQWLQX�
RXV RSHUDWLRQ�

6SHHG

3RVLWLRQ

$GGUHVV�
&RGH�

����
6HW WR ��

����
6HW WR ��

����
6HW WR ��

����
6HW WR ��

1RWH WKDW LV QRW SRVVLEOH WR UHYHUVH GLUHFWLRQ GXULQJ D FRQWLQXRXV SRVLWLRQLQJ
VHTXHQFH� $WWHPSWLQJ WR GR VR ZLOO UHVXOW LQ D &1& HUURU ZKHQ 67$57 LV H[�
HFXWHG�

,1&�$%6 �%LW �� 7KLV VHWWLQJ GHVLJQDWHV WKH SRVLWLRQ DV DEVROXWH �$%6� RU LQFUHPHQWDO �,1&��
$Q DEVROXWH SRVLWLRQ UHIHUV WR WKH GLVWDQFH IURP WKH RULJLQ� $Q LQFUHPHQWDO
SRVLWLRQ UHIHUV� UDWKHU� WR WKH GLVWDQFH IURP WKH SUHVHQW SRVLWLRQ� �7KH RULJLQ LV
WKH SRVLWLRQ ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ WLPH� 7KH SUHVHQW SRVLWLRQ
LV WKH QXPHULF YDOXH LQ SXOVHV GHILQHG DV EHLQJ WKH ´ORFDWLRQµ RI WKH SRVLWLRQ�
LQJ V\VWHP DW DQ\ JLYHQ WLPH�� 6HW WKLV ELW WR � IRU DEVROXWH RU WR � IRU LQFUH�
PHQWDO�

&:�&&: �%LW �� 7KLV VHWWLQJ GHVLJQDWHV HLWKHU D FORFNZLVH �&:� RU FRXQWHUFORFNZLVH �&&:�
GLUHFWLRQ IRU PRWRU URWDWLRQ� 6HW WKH ELW WR � IRU &&: URWDWLRQ RU WR � IRU &:
URWDWLRQ� 2Q WKH 7HDFKLQJ %R[� ï �PLQXV� LQGLFDWHV &&: URWDWLRQ� DQG �
�SOXV� LQGLFDWHV &: URWDWLRQ�

&: 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 PR�
WRU IRU FRQQHFWLRQ�

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ �ï�
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6(&7,21 �
'DWD &RPPXQLFDWLRQ ZLWK WKH 3&

2QFH \RX KDYH LQSXW DOO WKH QHFHVVDU\ GDWD WR WKH 3RVLWLRQ &RQWURO 8QLW �VHH 6HFWLRQ ��� \RX DUH UHDG\ WR VZLWFK WR 5(�
027( PRGH DQG EHJLQ RSHUDWLRQ� 0RVW RI WKH FRPPDQGV FDQ EH H[HFXWHG RQO\ E\ VHWWLQJ FRPPDQG ELWV IURP WKH 3&� ,I
LW LV PRUH FRQYHQLHQW� KRZHYHU� \RX FDQ H[HFXWH 25,*,1 6($5&+ DQG 25,*,1 5(7851 LQ /2&$/ PRGH LQ 5(�
027( PRGH� �ZLWK WKH 7HDFKLQJ %R[��

,Q 5(027( PRGH� WKH 3RVLWLRQ &RQWURO 8QLW FRPPXQLFDWHV ZLWK WKH 3&� 7KH 3RVLWLRQ &RQWURO 8QLW LV DOORFDWHG IRXU ,�2
ZRUGV �LQ WKH ,5 DUHD RI WKH 3&� IRU FRPPXQLFDWLRQ ZLWK WKH 3&� WZR IRU LQSXW IURP WKH 3& DQG WZR IRU RXWSXW WR WKH 3&�
,Q JHQHUDO� WKH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV FRPPDQGV DQG RXWSXWV IODJV� 7KLV VHFWLRQ FRYHUV WKH DOORFDWLRQ RI ELWV LQ
WKHVH IRXU ,5 ZRUGV� ,QFOXGHG DUH H[SODQDWLRQV RI DOO RI WKH FRPPDQGV �H[FHSW IRU 25,*,1 6($5&+� ZKLFK LV FRYHUHG
VHSDUDWHO\ LQ 6HFWLRQ � (VWDEOLVKLQJ WKH 2ULJLQ�� DOO RI WKH IODJV� DQG RWKHU DVSHFWV RI FRPPXQLFDWLRQ EHWZHHQ WKH 3RVL�
WLRQ &RQWURO 8QLW DQG WKH 3&� 7KLV VHFWLRQ DOVR GHVFULEHV WKH GLIIHUHQW W\SHV RI H[WHUQDO LQSXW�

�ï� ,5 $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 Q ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 Q�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 Q�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 Q�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3UHOLPLQDU\ 3& 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6&$1 &/2&. ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 23(5$7,1* 02'( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� ([WHUQDO ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([WHUQDO ,QWHUUXSW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDG\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� (PHUJHQF\ 6WRS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([WHUQDOO\ ,QSXW /2&$/ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� ,5 $UHD $OORFDWLRQV
7KH 3RVLWLRQ &RQWURO 8QLW LV DOORFDWHG IRXU ,�2 ZRUGV IRU FRPPXQLFDWLRQ ZLWK
WKH 3&� 7KH DOORFDWLRQ RI ELWV LQ WKRVH ZRUGV LV VKRZQ LQ WKH WDEOH EHORZ�
:KHUH WKH WHUPV ´LQSXWµ DQG ´RXWSXWµ DUH XVHG� WKH\ DUH UHIHUUHG WR IURP WKH
YLHZSRLQW RI WKH 3&��´Qµ LQGLFDWHV WKH ILUVW ZRUG DOORFDWHG WR WKH 3RVLWLRQ &RQ�
WURO 8QLW��

:RUG %LW 1DPH :RUG %LW 1DPH

Q � WR �� 'DWD EXV IRUP 3& WR 3&8 Q�� � WR �� 'DWD EXV IURP 3&8 WR 3&�

� :5,7( $''5(66 � $&. �+DQGVKDNH %XV\�

� :5,7( '$7$ � � 'DWD �

� :5,7( '$7$ � � 'DWD �

� 5($' '$7$ +DQGVKDNLQJ � 'DWD 7UDQVIHU +DQGVKDNLQJ

� 6&$1 &/2&. FRPPDQGV � 3&8 581 IODJV

� 6(7 $''5(66 � +DQGVKDNLQJ (UURU

� &/($5 +$1'6+$.,1*
(5525

� &XUUHQW 3RVLWLRQLQJ $FWLRQ

� 23(5$7,1* 02'( � &XUUHQW $GGUHVV

Q�� � 67$57 Q�� � %XV\ �3RVLWLRQLQJ�

� 3$86( � 3RVLWLRQLQJ &RPSOHWHG

�� 25,*,1 5(7851 �� 2ULJLQ

�� 6(7 25,*,1 ([HFXWLRQ �� %DQN (QG ([HFXWLRQ

�� ,1&+ &: FRPPDQGV �� &1& (UURU IODJV

�� 3& ,17(55837 �� ,QWHUUXSW

�� 25,*,1 6($5&+ �� ([WHUQDO 6HWWLQJ &KHFN

�� ,1&+ &&: �� +DUGZDUH (UURU

2XWSXW :RUGV ,QSXW :RUGV

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7KH IROORZLQJ ILJXUH LOOXVWUDWHV WKH GLUHFWLRQ RI FRPPXQLFDWLRQ IORZ EHWZHHQ
WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3&�

2XWSXW
ZRUGV

,QSXW
ZRUGV

3& 3&8

,5 Q

,5 Q��

,5 Q��

,5 Q��

3&�WR�3&8 GDWD EXV

+DQGVKDNLQJ FRPPDQGV

([HFXWLRQ FRPPDQGV

3&8�WR�3& GDWD EXV

+DQGVKDNLQJ IODJV

([HFXWLRQ IODJV

&KHFN WKDW WKH $&. �+DQGVKDNH %XV\� IODJ LV VHW IRU WKH IROORZLQJ KDQGVKDN�
LQJ FRPPDQGV� :5,7( '$7$ �� :5,7( '$7$ �� 5($' '$7$� DQG 6(7 $'�
'5(66� 1RWH WKDW KDQGVKDNLQJ FRPPDQGV GR QRW RSHUDWH DV GLIIHUHQWLDWHG
LQVWUXFWLRQV �L�H�� WKH\ PXVW EH SURJUDPPHG VR WKDW WKH\ DUH WXUQHG 2))
ZKHQ WKH\ DUH QR ORQJHU QHFHVVDU\��

7KH IROORZLQJ SRLQWV DSSO\ WR ,5 Q���

� ([FHSW IRU ELWV � DQG �� RQO\ RQH ELW VKRXOG EH 21 DW DQ\ JLYHQ WLPH�
� %LWV �� �� �� �� �� ��� DQG �� DUH DFWLYDWHG DW WKHLU OHDGLQJ HGJH�
� %LWV �� �� ��� ��� DQG �� DUH OHYHO VHQVLWLYH �DFWLYH KLJK��
� %LW � LV WKH FORFN VLJQDO�
� %LW � LV DOZD\V 21�

�ï�ï� ,5 Q
7KLV ZRUG LV XVHG DV WKH GDWD EXV WKDW WUDQVIHUV SDUDPHWHUV� VSHHGV� DQG
SRVLWLRQLQJ DFWLRQV IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW LQ %&'
�ELQDU\�FRGHG GHFLPDO��

�ï�ï� ,5 Q��
$V H[SODLQHG LQ 6HFWLRQ �� GDWD IRU SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DF�
WLRQV LV VWRUHG LQ WKUHH FRQVHFXWLYH ���ELW ZRUGV� WKH DGGUHVV� 'DWD �� DQG
'DWD �� :KHQ WKLV GDWD LV WUDQVIHUUHG IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO
8QLW� HDFK RI WKH WKUHH ZRUGV LV VHQW VHSDUDWHO\� 7KH DGGUHVV LV VHQW ILUVW� IRO�
ORZHG E\ 'DWD � DQG 'DWD � LQ WKDW RUGHU�

:5,7( $''5(66 �%LW �� 7KLV ELW LV WXUQHG 21 WR LQGLFDWH WUDQVIHU RI WKH ILUVW ���ELW ZRUG� WKH DGGUHVV�
IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW�

:5,7( '$7$ � �%LW �� 7KLV ELW LV WXUQHG RQ WR LQGLFDWH WUDQVIHU RI WKH VHFRQG ���ELW ZRUG� 'DWD ��
IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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:5,7( '$7$ � �%LW �� 7KLV ELW LV WXUQHG RQ WR LQGLFDWH WUDQVIHU RI WKH WKLUG ���ELW ZRUG� 'DWD �� IURP
WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW�

7LPLQJ DQG 3URWRFRO 6XFFHVVIXO KDQGVKDNLQJ ZLWK WKH DERYH KDQGVKDNLQJ FRPPDQGV DQG WKH
$&. IODJ �,5 Q��� ELW �� HQDEOHV GDWD WUDQVIHU IURP WKH 3& WR WKH 3RVLWLRQ
&RQWURO 8QLW� 'DWD WUDQVIHU WLPLQJ DQG SURWRFRO DUH VKRZQ EHORZ�

���

���

$GGUHVV 'DWD � 'DWD �
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���

���

���

� � � � � �

���

'DWD �

���ELW GDWD
,5 Q

:5,7( $''5(66
,5 Q��� ELW �

:5,7( '$7$ �
,5 Q��� ELW �

:5,7( '$7$ �
,5 Q��� ELW �

6&$1 &/2&.
,5 Q��� ELW �

$&.
,5 Q��� ELW �

&XUUHQW $GGUHVV
,5 Q��� ELW �

&XUUHQW
3RVLWLRQLQJ $FWLRQ
,5 Q��� ELW �

���ELW GDWD
,5 Q��

3& WR 3&8

3&8 WR 3&

��� ���

�� �� ���� �� 7KH 3& RXWSXWV WKH DGGUHVV RQ WKH ,5 Q GDWD EXV� :5,7( $''5(66
�,5 Q��� ELW �� LV WXUQHG 21 DIWHU RQH 6&$1 &/2&. SXOVH�

�� ,I GDWD WUDQVIHU LV DWWHPSWHG ZKLOH WKH DGGUHVV RU FXUUHQW SRVLWLRQLQJ DF�
WLRQ LV EHLQJ WUDQVIHUUHG� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO JR WR D UHFHLYH
UHDG\ VWDWXV DQG WKH GDWD WUDQVIHU ZLOO EH GHOD\HG� :KHQ GDWD FDQ EH
UHFHLYHG� WKH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV WKH GDWD� FKHFNV WKH GDWD
IRUPDW� DQG VHWV WKH $&. ELW �21�� ,W WDNHV DSSUR[LPDWHO\ �� PV IRU WKH
$&. ELW WR EH VHW� ,QFRUUHFW GDWD IRUPDWV ZLOO FDXVH WKH +DQGVKDNLQJ
(UURU IODJ �,5 Q��� ELW �� WR EH VHW� LQGLFDWLQJ D FRPPXQLFDWLRQV HUURU�

�� :KHQ WKH $&. IODJ LV VHW� LW PHDQV WKDW WKH 3RVLWLRQ &RQWURO 8QLW KDV
UHFHLYHG WKH GDWD� VR LW PDNHV QR GLIIHUHQFH ZKHWKHU :5,7( $''5(66
�,5 Q��� ELW �� WXUQV 2)) RU UHPDLQV 21�

�� 7KH 3RVLWLRQ &RQWURO 8QLW ZLOO NHHS WKH $&. IODJ VHW GXULQJ WKH OHDGLQJ
DQG WUDLOLQJ HGJHV RI WKH 6&$1 &/2&. SXOVH�

�� 1H[W� DIWHU WKH $&. IODJ LV FOHDUHG� :5,7( '$7$ �,5 Q��� ELW �� LV VHW�
7KH FRPPDQG ELW PXVW UHPDLQ VHW IRU DW OHDVW RQH 6&$1 &/2&. SXOVH
DIWHU WKH GDWD LV RXWSXW�

�� 7KH 3RVLWLRQ &RQWURO 8QLW UHVSRQGV E\ UHDGLQJ 'DWD � DQG VHWWLQJ WKH
$&. IODJ� 7KLV DOVR WDNHV DERXW �� PV�

�� 'DWD � LV WUDQVIHUUHG IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW LQ WKH
VDPH ZD\ DV 'DWD �� 7KLV FRPSOHWHV WKH WKUHH�ZRUG GDWD WUDQVIHU� ,I DQ\
RI WKH WKUHH FRPPDQG ELWV �:5,7( $''5(66� :5,7( '$7$ �� RU
:5,7( '$7$ �� DUH VWLOO 21� EH VXUH WR WXUQ WKHP 2))� ,I WKH\ DUH OHIW
21� WKHQ D FRPPXQLFDWLRQV HUURU ZLOO EH JHQHUDWHG WKH QH[W WLPH D GDWD
WUDQVIHU LV DWWHPSWHG�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7LPLQJ 6XPPDU\ 'DWD WUDQVIHU WLPLQJ FDQ EH VXPPDUL]HG LQ WKUHH SRLQWV�

�� �� ���� �� 7KH GDWD PXVW EH VHQW DW OHDVW RQH 6&$1 &/2&. SXOVH DKHDG RI WKH
ZULWH FRPPDQG ELW�

�� 7KH VXEVHTXHQW GDWD LV WUDQVIHUUHG LQ DFFRUGDQFH ZLWK WKH VWDWXV RI WKH
$&. IODJ�

�� $OO ZULWH FRPPDQG ELWV PXVW EH FOHDUHG XSRQ FRPSOHWLRQ RI WKH WUDQVIHU�

*LYHQ WKHVH FRQGLWLRQV� WKH IROORZLQJ WLPLQJ VFKHPH LV DOVR SRVVLEOH�

$GGUHVV 'DWD � 'DWD ����ELW GDWD
,5 Q
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� � � � � �

:5,7( $''5(66
,5 Q��� ELW �

:5,7( '$7$ �
,5 Q��� ELW �

:5,7( '$7$ �
,5 Q��� ELW �

6&$1 &/2&.
,5 Q��� ELW �

$&.
,5 Q��� ELW �

&XUUHQW $GGUHVV
,5 Q��� ELW �

&XUUHQW
3RVLWLRQLQJ $FWLRQ
,5 Q��� ELW �

���ELW GDWD
,5 Q��

3& WR
3&8

3&8
WR 3&

5($' '$7$ �%LW �� 7KH 5($' '$7$ FRPPDQG ELW �,5 Q��� ELW �� LV WXUQHG 21 WR HQDEOH WKH 3&
WR UHDG GDWD VWRUHG LQ WKH 3RVLWLRQ &RQWURO 8QLW� $IWHU WKH 3& RXWSXWV WKH ILUVW
RI WKH WKUHH ZRUG DGGUHVV� WKLV ELW LV WXUQHG 21 WR UHDG WKH UHPDLQLQJ WZR
ZRUGV �'DWD � DQG 'DWD �� LQWR WKH 3&�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7LPLQJ DQG 3URWRFRO 7KH WLPLQJ DQG SURWRFRO IRU 5($' '$7$ DUH DV IROORZV�

���

3&8
WR 3&

$GGUHVV
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�

'DWD � 'DWD �
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5($' '$7$
,5 Q��� ELW �

6&$1 &/2&.
,5 Q��� ELW �

3& WR
3&8

$&.
,5 Q��� ELW �

3URJUDP 'DWD
,5 Q��� ELW �

���ELW GDWD
,5 Q

'DWD �
,5 Q��� ELW �

'DWD �
,5 Q��� ELW �

&XUUHQW $GGUHVV
,5 Q��� ELW �

&XUUHQW
3RVLWLRQLQJ $FWLRQ
,5 Q��� ELW �

���ELW GDWD
,5 Q��

� � � � � � � �

���

�� 7KH 3& RXWSXWV WKH DGGUHVV RQ WKH ,5 Q GDWD EXV� 2QH 6&$1 &/2&.
SXOVH ODWHU� WKH 5($' '$7$ FRPPDQG ELW �,5 Q��� ELW �� LV WXUQHG 21�

�� ,I GDWD WUDQVIHU LV DWWHPSWHG ZKLOH WKH DGGUHVV RU FXUUHQW SRVLWLRQLQJ DF�
WLRQ LV EHLQJ WUDQVIHUUHG� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO JR WR D UHFHLYH
UHDG\ VWDWXV DQG WKH GDWD WUDQVIHU ZLOO EH GHOD\HG� :KHQ GDWD FDQ EH
UHFHLYHG� WKH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV WKH GDWD� FKHFNV WKH GDWD
IRUPDW� DQG VHWV WKH $&. IODJ �21�� ,W WDNHV DSSUR[LPDWHO\ �� PV IRU WKH
$&. IODJ WR EH VHW� ,QFRUUHFW GDWD IRUPDWV ZLOO FDXVH WKH +DQGVKDNLQJ
(UURU IODJ �,5 Q��� ELW �� WR EH VHW� LQGLFDWLQJ D FRPPXQLFDWLRQV HUURU�

�� $SSUR[LPDWHO\ �� PV DIWHU WKH $&. IODJ LV VHW� 'DWD � LV RXWSXW WR WKH ,5
Q�� GDWD EXV�

�� $IWHU DQRWKHU �� PV� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO VHW WKH 'DWD 7UDQVIHU
IODJ �,5 Q��� ELW ���

�� $W WKH QH[W OHDGLQJ RU WUDLOLQJ HGJH RI WKH 6&$1 &/2&.� WKH 'DWD � IODJ
�,5 Q��� ELW �� WXUQV 21�

�� %HWZHHQ VXFFHVVIXO OHDGLQJ RU WUDLOLQJ HGJHV RI WKH 6&$1 &/2&.� WKH
'DWD � IODJ UHPDLQV VHW�

�� $W WKH IROORZLQJ OHDGLQJ RU WUDLOLQJ HGJH RI WKH 6&$1 &/2&.� 'DWD � LV
RXWSXW WR WKH ,5 Q�� GDWD EXV� 7KLV WDNHV DSSUR[LPDWHO\ �� PV�

�� $W WKH QH[W OHDGLQJ RU WUDLOLQJ HGJH RI WKH 6&$1 &/2&. DIWHU WKH GDWD LV
FKDQJHG� WKH 'DWD � IODJ �,5 Q��� ELW �� LV VHW�

�� 7KH 'DWD � IODJ DOVR UHPDLQV VHW EHWZHHQ VXFFHVVLYH OHDGLQJ RU WUDLOLQJ
HGJHV�

��� $W WKH ILUVW 6&$1 &/2&. SXOVH FKDQJH DIWHU WKH 'DWD � IODJ LV FOHDUHG�
WKH $&. DQG 'DWD 7UDQVIHU IODJV DUH DOVR FOHDUHG� DQG 'DWD � LV UH�
PRYHG IURP WKH ,5 Q�� GDWD EXV�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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6&$1 &/2&. �%LW �� )RU DQ H[SODQDWLRQ RI WKLV ELW� UHIHU WR 6&$1 &/2&. XQGHU 6HFWLRQ �ï��

6(7 $''5(66 �%LW �� 7KH 6(7 $''5(66 ELW �,5 Q��� ELW �� HQDEOHV WKH 3& WR VSHFLI\ D SDUWLFXODU
SRVLWLRQLQJ DFWLRQ VWRUHG LQ WKH 3RVLWLRQ &RQWURO 8QLW� :KHQ DQ DGGUHVV LV
RXWSXW IURP WKH 3& DQG WKLV ELW LV WXUQHG 21� WKH GDWD GHVLJQDWHG E\ WKDW DG�
GUHVV LV VHW� 7KH SRVLWLRQLQJ DFWLRQ GDWD FDQ WKHQ EH XVHG IRU SRVLWLRQLQJ�

7LPLQJ DQG 3URWRFRO 7KH WLPLQJ DQG SURWRFRO IRU 6(7 $''5(66 DUH DV IROORZV�

$GGUHVV

'DWD �

���

������

���

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���ELW GDWD
,5 Q

6(7 $''5(66
,5 Q��� ELW �

GDWD

6&$1 &/2&.
,5 Q��� ELW �

3& WR
3&8

$&.
,5 Q��� ELW �

&XUUHQW $GGUHVV
,5 Q��� ELW �

&XUUHQW
3RVLWLRQLQJ $FWLRQ
,5 Q��� ELW �

���ELW GDWD
,5 Q��

3&8
WR 3&

�� �� ���� �� 7KH 3& RXWSXWV WKH DGGUHVV RQ WKH ,5 Q GDWD EXV� 2QH 6&$1 &/2&.
SXOVH ODWHU� WKH 6(7 $''5(66 FRPPDQG ELW �,5 Q��� ELW �� LV WXUQHG
21�

�� ,I GDWD WUDQVIHU LV DWWHPSWHG ZKLOH WKH DGGUHVV RU FXUUHQW SRVLWLRQLQJ DF�
WLRQ LV EHLQJ WUDQVIHUUHG� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO JR WR D UHFHLYH
UHDG\ VWDWXV DQG WKH GDWD WUDQVIHU ZLOO EH GHOD\HG� :KHQ GDWD FDQ EH
UHFHLYHG� WKH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV WKH GDWD� FKHFNV WKH GDWD
IRUPDW� DQG VHWV WKH $&. IODJ �21�� ,W WDNHV DSSUR[LPDWHO\ �� PV IRU WKH
$&. IODJ WR EH VHW� ,QFRUUHFW GDWD IRUPDWV ZLOO FDXVH WKH +DQGVKDNLQJ
(UURU IODJ �,5 Q��� ELW �� WR EH VHW� LQGLFDWLQJ D FRPPXQLFDWLRQV HUURU�

�� :KHQ WKH $&. IODJ WXUQV 21� LW PHDQV WKDW WKH DGGUHVV KDV EHHQ VHW LQ
WKH 3RVLWLRQ &RQWURO 8QLW� 7KHUHIRUH� DV VKRZQ LQ WKH ILJXUH DERYH� WKH
DGGUHVV GDWD ELW PD\ EH FOHDUHG IURP WKH ,5 Q GDWD EXV DQG WKH FRP�
PDQG PD\ EH UHVHW RQ WKH OHDGLQJ HGJH RI WKH $&. IODJ�

�� %HWZHHQ VXFFHVVLYH OHDGLQJ RU WUDLOLQJ HGJHV RI WKH 6&$1 &/2&.� WKH
$&. IODJ UHPDLQV VHW�

�� $IWHU WKH $&. IODJ LV FOHDUHG� PDNH VXUH WKDW WKH DGGUHVV GDWD LV FOHDUHG
IURP WKH ,5 Q GDWD EXV DQG WKH FRPPDQG ELW LV UHVHW� )DLOXUH WR GR VR
ZLOO UHVXOW LQ D FRPPXQLFDWLRQ HUURU LQ VXEVHTXHQW RSHUDWLRQ�

'XULQJ GDWD WUDQVIHU IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW� DQ HUURU LV JHQ�
HUDWHG LI GDWD LV RXW RI UDQJH� FRPPXQLFDWLRQ SURWRFRO LV ZURQJ� RU WLPLQJ LV
RII� ,I WKLV KDSSHQV� WKH +DQGVKDNLQJ (UURU IODJ �,5 Q��� ELW �� WXUQV 21 DQG
FRPPXQLFDWLRQ VWRSV� &/($5 +$1'6+$.,1* (5525 FOHDUV WKH HUURU IURP
WKH 3&� :KHQ UHVWDUWLQJ WKH GDWD WUDQVIHU� EHJLQ ZLWK WKH DGGUHVV�

23(5$7,1* 02'( �%LW �� )RU DQ H[SODQDWLRQ RI WKLV ELW� UHIHU WR 23(5$7,1* 02'( XQGHU 6HFWLRQ
�ï��

&/($5 +$1'6+$.,1*
(5525 �%LW ��

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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67$57 �%LW �� :KHQ WKH 67$57 FRPPDQG ELW �,5 Q��� ELW �� WXUQV 21� SRVLWLRQLQJ EHJLQV LQ
DFFRUGDQFH ZLWK WKH GDWD DW WKH GHVLJQDWHG DGGUHVV�
8SRQ FRPSOHWLRQ RI SRVLWLRQLQJ� WKH DGGUHVV LV DXWRPDWLFDOO\ LQFUHPHQWHG�

&DXWLRQ :KHQ 67$57 LV ILUVW H[HFXWHG IROORZLQJ D UHZULWLQJ RI SDUDPHWHUV� LW ZLOO WDNH
DSSUR[LPDWHO\ VHYHQ VHFRQGV EHIRUH SXOVHV DUH RXWSXW� 7KLV LV EHFDXVH WKH
DFFHOHUDWLRQ�GHFHOHUDWLRQ WDEOH PXVW EH UHFDOFXODWHG IROORZLQJ D FKDQJH LQ
SDUDPHWHUV�

6SHHG

3RVLWLRQ

$GGUHVV
����

$GGUHVV
����

D E

)RU H[DPSOH� LQ WKH DERYH GLDJUDP� ZKHQ WKH SRVLWLRQLQJ DFWLRQ DW DGGUHVV
���� KDV EHHQ FRPSOHWHG� SRVLWLRQLQJ VWRSV DQG WKH WKH FXUUHQW DGGUHVV LV
DXWRPDWLFDOO\ LQFUHPHQWHG WR ����� :KHQ 67$57 LV H[HFXWHG DW SRLQW D� SR�
VLWLRQLQJ PRYHV WR SRLQW E LQ DFFRUGDQFH ZLWK WKH VSHHG GDWD ZKLFK KDV EHHQ
VHW�

:LWK WKH ODGGHU GLDJUDP RQ WKH OHIW EHORZ� \RX FRXOG SURJUDP D VHTXHQFH RI
SRVLWLRQLQJ DFWLRQV OLNH WKRVH VKRZQ RQ WKH ULJKW� $IWHU WKH RULJLQ KDV EHHQ
HVWDEOLVKHG �ZLWK 25,*,1 6($5&+� 5(6(7 25,*,1� RU 25,*,1 5(7851��
DOO RI WKH SRVLWLRQLQJ DFWLRQV FDQ EH H[HFXWHG RQFH�

6SHHG

3RVLWLRQ

$GGUHVV
����

$GGUHVV
����

$GGUHVV
����

$GGUHVV
����

$GGUHVV [[
�%DQN HQG�

67$57Q���ELW �

Q���ELW �

Q���ELW ��

Q���ELW �

2ULJLQ

%DQN (QG
3RVLWLRQLQJ &RPSOHWHG

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

)ODJ 6WDWXV 7KH WDEOH EHORZ VKRZV WKH VWDWXV RI WKH IODJV GXULQJ SRVLWLRQLQJ�

:RUG %LW 1DPH 5(027( PRGH /2&$/ PRGH

Q�� � WR �� 'DWD EXV IURP 3&8 WR 3& &XUUHQW SRVLWLRQ�
LQJ DFWLRQ RU
FXUUHQW DGGUHVV

µ����µ

� $&. 2)) 21

� 'DWD � 21 RU 2)) 2))

� 'DWD � 21 RU 2)) 2))

� 'DWD 7UDQVIHU 2)) 2))

� 3&8 581 21 2))

� +DQGVKDNLQJ (UURU 2)) 2))

� &XUUHQW 3RVLWLRQLQJ $FWLRQ 21 RU 2)) 2))

� &XUUHQW $GGUHVV 21 RU 2)) 2))

Q�� � %XV\ 21 21

� 3RVLWLRQLQJ &RPSOHWHG 2)) 2))

�� 2ULJLQ 2)) 2))

�� %DQN (QG 2)) 2))

�� &1& (UURU 2)) 2))

�� ,QWHUUXSW 2)) 2))

�� ([WHUQDO 6HWWLQJ &KHFN 21 21

�� +DUGZDUH (UURU 2)) 2))

3$86( �%LW �� <RX FDQ XVH WKH 3$86( FRPPDQG ELW �,5 Q��� ELW �� WR VWRS SRVLWLRQLQJ WHP�
SRUDULO\�

$GGUHVV ���� 3$86( ELW FOHDUHG� $GGUHVV ����

D ���

���

E

3$86( ELW VHW�

,Q WKH ILJXUH DERYH� WKH 3$86( FRPPDQG ELW LV WXUQHG 21 GXULQJ SRVLWLRQLQJ
EHWZHHQ SRLQWV D DQG E� DQG SRVLWLRQLQJ GHFHOHUDWHV WR D VWRS� $IWHU WKH FRP�
PDQG ELW LV WXUQHG 2))� SRVLWLRQLQJ FRQWLQXHV WR SRLQW E� 6LQFH SRVLWLRQLQJ LV
QRW DFWXDOO\ WHUPLQDWHG GXULQJ 3$86(� EXW PHUHO\ VWRSV WHPSRUDULO\� WKH %XV\
IODJ �,5 Q��� ELW �� UHPDLQV VHW WR LQGLFDWH WKDW SRVLWLRQLQJ RSHUDWLRQV DUH FRQ�
WLQXLQJ�

,I 3$86( LV H[HFXWHG GXULQJ 25,*,1 6($5&+� WKH RULJLQ VHDUFK RSHUDWLRQ
ZLOO EH FDQFHOOHG� &OHDU 3$86( DQG WKHQ H[HFXWH 25,*,1 6($5&+ DJDLQ�
'XULQJ 25,*,1 5(7851� KRZHYHU� 3$86( LV YDOLG�

7KH IODJ VWDWXV GXULQJ 3$86( LV WKH VDPH DV IRU 67$57� DERYH�

25,*,1 5(7851 �%LW ��� )RU DQ H[SODQDWLRQ RI 25,*,1 5(7851� UHIHU WR 6HFWLRQ �ï��

5(6(7 25,*,1 �%LW ��� )RU DQ H[SODQDWLRQ RI 5(6(7 25,*,1� UHIHU WR 6HFWLRQ �ï��

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

,1&+ &: �%LW ��� 7XUQLQJ WKH ,1&+ &: FRPPDQG ELW �,5 Q��� ELW ��� 21 IRU ��� VHFRQG RU
PRUH FDXVHV D SXOVH WUDLQ WR EH RXWSXW DW PDQXDO ORZ VSHHG �DGGUHVV �����
LQ WKH &: GLUHFWLRQ� 7XUQLQJ LW 21 IRU OHVV WKDQ ��� VHFRQG FDXVHV RQO\ RQH
&: SXOVH WR EH RXWSXW DW PDQXDO ORZ VSHHG�

3& ,17(55837 �%LW ��� 7KH 3& ,17(55837 FRPPDQG ELW �,5 Q��� ELW ��� FDQ EH WXUQHG 21 WR FDQ�
FHO SRVLWLRQLQJ DQG SDXVH RSHUDWLRQV ZKHQHYHU QHFHVVDU\� 7KHUH DUH VRPH
GLIIHUHQFHV� DV H[SODLQHG EHORZ� GHSHQGLQJ RQ �� ZKHWKHU \RX DUH FDQFHOOLQJ
SRVLWLRQLQJ DFWLRQV RU SDXVH RSHUDWLRQV� DQG �� ZKHWKHU \RX DUH FDQFHOOLQJ
SRVLWLRQLQJ DFWLRQV ZLWK FRPSOHWLRQ FRGHV RI ´�µ �WHUPLQDWLQJ� RU ´�µ �FRQWLQX�
RXV�� )RU DQ H[SODQDWLRQ RI FRPSOHWLRQ FRGHV� UHIHU WR 6HFWLRQ �ï�ï��

,I 3& ,17(55837 LV VHW GXULQJ D SRVLWLRQLQJ DFWLRQ ZLWK D WHUPLQDWLQJ FRP�
SOHWLRQ FRGH� WKH FXUUHQW RSHUDWLRQ LV FDQFHOOHG� SRVLWLRQLQJ VWRSV� DQG WKH
DGGUHVV LV DXWRPDWLFDOO\ LQFUHPHQWHG� :KHQ 67$57 LV QH[W H[HFXWHG� WKH
3RVLWLRQ &RQWURO 8QLW RSHUDWHV LQ DFFRUGDQFH ZLWK WKH GDWD VHW DW WKH QH[W
DGGUHVV�

,QWHUUXSW LV VHW�

D G E F

$GGUHVV ���� ,QWHUUXSW LV FOHDUHG� ���� ����

)RU H[DPSOH� LQ WKH GLDJUDP DERYH� 67$57 LV H[HFXWHG DQG SRVLWLRQLQJ
PRYHV IURP SRLQW D �DGGUHVV ����� WRZDUG WKH WDUJHW SRVLWLRQ RI SRLQW E �DG�
GUHVV ������ 7KH EURNHQ OLQH VKRZV KRZ SRVLWLRQLQJ ZRXOG SURFHHG LI WKHUH
ZHUH QR LQWHUUXSWLRQ�

3& ,17(55837 LV H[HFXWHG� KRZHYHU� EHIRUH SRLQW E LV UHDFKHG� DQG SRVL�
WLRQLQJ VWRSV DW SRLQW G� :KHQ 3& ,17(55837 LV FOHDUHG �L�H�� ZKHQ ,5 Q���
ELW �� WXUQV 2))� DQG 67$57 LV H[HFXWHG DJDLQ� SRVLWLRQLQJ VNLSV SRLQW E DQG
PRYHV DOO WKH ZD\ WR SRLQW F �DGGUHVV ������

,I 3& ,17(55837 LV H[HFXWHG GXULQJ D SRVLWLRQLQJ DFWLRQ ZLWK D FRQWLQXRXV
FRPSOHWLRQ FRGH� WKH SRVLWLRQLQJ DFWLRQ FXUUHQWO\ EHLQJ H[HFXWHG LV FDQFHOOHG
DQG WKH IROORZLQJ SRVLWLRQLQJ DFWLRQ LV H[HFXWHG LPPHGLDWHO\�

,QWHUUXSW

&RPSOHWLRQ FRGH 6HW WR �� 6HW WR ��

$GGUHVV ���� ����

)RU H[DPSOH� LQ WKH GLDJUDP DERYH� 67$57 LV H[HFXWHG DQG SRVLWLRQLQJ EH�
JLQV� 6LQFH WKH ILUVW SRVLWLRQLQJ DFWLRQ �DGGUHVV ����� KDV D FRPSOHWLRQ FRGH
RI ´�µ DQG WKH VHFRQG KDV D FRPSOHWLRQ FRGH RI ´��µ WKH VHFRQG ZRXOG QRU�
PDOO\ EH H[HFXWHG LPPHGLDWHO\ XSRQ FRPSOHWLRQ RI WKH ILUVW� 7KH VROLG OLQH
VKRZV KRZ SRVLWLRQLQJ ZRXOG SURFHHG LI WKHUH ZHUH QR LQWHUUXSWLRQ� 7KH EUR�
NHQ OLQH VKRZV KRZ SRVLWLRQLQJ ZRXOG SURFHHG LI 3& ,17(55837 ZHUH H[�
HFXWHG EHIRUH WKH ILUVW SRVLWLRQLQJ DFWLRQ ZHUH FRPSOHWHG�

&DQFHOOLQJ &RPSOHWLRQ
&RGH ´�µ 3RVLWLRQLQJ
$FWLRQV

&DQFHOOLQJ &RPSOHWLRQ
&RGH ´�µ 3RVLWLRQLQJ
$FWLRQV

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7KH IROORZLQJ WDEOH VKRZV WKH VWDWXV RI ,5 Q�� DQG ,5 Q�� DIWHU WKH LQWHUUXSW�

:RUG %LW 1DPH 5(027( PRGH /2&$/ PRGH

Q�� � WR �� 'DWD EXV IURP 3&8 WR 3& &XUUHQW SRVLWLRQ�
LQJ DFWLRQ RU
FXUUHQW DGGUHVV

´����µ

� $&. 2)) 21

� 'DWD � 2)) RU 21 2))

� 'DWD � 2)) RU 21 2))

� 'DWD 7UDQVIHU 2)) 2))

� 3&8 581 21 2))

� +DQGVKDNLQJ (UURU 2)) 2))

� &XUUHQW 3RVLWLRQLQJ $FWLRQ 2)) RU 21 2))

� &XUUHQW $GGUHVV 2)) RU 21 2))

Q�� � %XV\ 2)) 2))

� 3RVLWLRQLQJ &RPSOHWHG  21  21

�� 2ULJLQ 2)) 2))

�� %DQN (QG 2)) RU 21 2)) RU 21

�� &1& (UURU 2)) 2))

�� ,QWHUUXSW 21 21

�� ([WHUQDO 6HWWLQJ &KHFN 21 21

�� +DUGZDUH (UURU 2)) 2))

 %LW � LV 2)) XQWLO WKH RULJLQ LV HVWDEOLVKHG�

&DQFHOOLQJ 3$86( ,I 3& ,17(55837 LV H[HFXWHG GXULQJ 3$86(� 3$86( LV FDQFHOOHG� WKH DG�
GUHVV LV DXWRPDWLFDOO\ LQFUHPHQWHG� DQG WKH QH[W SRVLWLRQLQJ DFWLRQ LV H[�
HFXWHG�

3$86( VHW�

D G E

F

$GGUHVV ���� 3& ,17(55837 6(7� ��������

H

)RU H[DPSOH� LQ WKH GLDJUDP DERYH� 67$57 LV H[HFXWHG DQG SRVLWLRQLQJ
PRYHV IURP SRLQW D �DGGUHVV ����� WRZDUG WKH WDUJHW SRVLWLRQ RI SRLQW E �DG�
GUHVV ������ 7KH EURNHQ OLQH VKRZV KRZ SRVLWLRQLQJ ZRXOG SURFHHG LI WKHUH
ZHUH QR LQWHUUXSWLRQ� ([HFXWLQJ 3$86( DW SRLQW F VKRXOG FDXVH SRVLWLRQLQJ WR
GHFHOHUDWH WR D VWRS DW SRLQW G� ,I� KRZHYHU� 3& ,17(55837 LV H[HFXWHG DW
OHDVW RQH VFDQ DIWHU 3$86(� EXW EHWZHHQ SRLQWV F DQG G� 3$86( LV FDQ�
FHOOHG�

,Q RUGHU WR FDQFHO 3$86(� \RX PXVW H[HFXWH 3& ,17(55837 EHIRUH SRVL�
WLRQLQJ VWRSV DW SRLQW G� 2QFH SRVLWLRQLQJ VWRSV DW SRLQW G� WKHQ� HYHQ DIWHU
3$86( LV FOHDUHG� SRVLWLRQLQJ ZLOO QRW PRYH WR SRLQW E �DGGUHVV ������
67$57 PXVW EH H[HFXWHG LQ RUGHU WR EHJLQ SRVLWLRQLQJ DJDLQ� :KHQ 3& ,1�
7(55837 LV DOVR FOHDUHG DQG 67$57 LV H[HFXWHG� SRVLWLRQLQJ ZLOO SURFHHG
GLUHFWO\ WR SRLQW H �DGGUHVV ������ WKH WDUJHW SRVLWLRQ IRU WKH QH[W SRVLWLRQLQJ
DFWLRQ�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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&DXWLRQ 7KH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV ERWK 3& DQG H[WHUQDO LQWHUUXSWV� 7KH UHOD�
WLRQVKLS EHWZHHQ WKH WZR W\SHV RI LQWHUUXSWV LV D ORJLFDO 25� ,Q RWKHU ZRUGV�
DQ LQWHUUXSW RFFXUV LI HLWKHU LV 21� WR FOHDU WKH LQWHUUXSW� ERWK PXVW EH 2))�

25,*,1 6($5&+ �%LW ��� )RU DQ H[SODQDWLRQ RI 25,*,1 6($5&+� UHIHU WR 6HFWLRQ �ï��

,1&+ &&: �%LW ��� 7XUQLQJ WKH ,1&+ &&: FRPPDQG ELW �,5 Q��� ELW ��� 21 IRU ��� VHFRQG RU
PRUH FDXVHV D SXOVH WUDLQ WR EH RXWSXW DW PDQXDO ORZ VSHHG �DGGUHVV �����
LQ WKH &&: GLUHFWLRQ� 7XUQLQJ LW 21 IRU OHVV WKDQ ��� VHFRQG FDXVHV RQO\ RQH
&&: SXOVH WR EH RXWSXW DW PDQXDO ORZ VSHHG�

�ï�ï� ,5 Q��
7KLV ZRUG LV XVHG DV WKH GDWD EXV WKDW WUDQVIHUV SDUDPHWHUV� VSHHGV� DQG
SRVLWLRQLQJ DFWLRQV IURP WKH 3RVLWLRQ &RQWURO 8QLW WR WKH 3& LQ %&'
�ELQDU\�FRGHG GHFLPDO��

�ï�ï� ,5 Q��
7KLV ZRUG FRQWDLQV IODJV ZKLFK WKH 3RVLWLRQ &RQWURO 8QLW RXWSXWV WR WKH 3&�

$&. )ODJ �%LW �� 7KH $&. IODJ �,5 Q��� ELW �� FRQILUPV WKDW FRPPDQGV IURP WKH 3& KDYH EHHQ
UHFHLYHG E\ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKDW GDWD IURP WKH 3RVLWLRQ &RQWURO
8QLW KDV EHHQ UHFHLYHG E\ WKH 3&� )RU PRUH LQIRUPDWLRQ� UHIHU WR WKH H[SOD�
QDWLRQV RI ,5 Q��� ELWV � DQG � XQGHU 6HFWLRQ �ï�ï��

'DWD � )ODJ �%LW �� 7KH 'DWD � IODJ �,5 Q��� ELW �� WXUQV 21� GXULQJ WKH WUDQVIHU RI SUHVHQW SRVL�
WLRQ� SDUDPHWHUV� VSHHGV� RU SRVLWLRQLQJ DFWLRQV� WR LQGLFDWH WR WKH 3& WKDW WKH
���ELW 'DWD � ZRUG LV EHLQJ WUDQVIHUUHG IURP WKH 3RVLWLRQ &RQWURO 8QLW WR WKH
3&�

'DWD � )ODJ �%LW �� 7KH 'DWD � IODJ �,5 Q��� ELW �� WXUQV 21� GXULQJ WKH WUDQVIHU RI SUHVHQW SRVL�
WLRQ� SDUDPHWHUV� VSHHGV� RU SRVLWLRQLQJ DFWLRQV� WR LQGLFDWH WR WKH 3& WKDW WKH
���ELW 'DWD � ZRUG LV EHLQJ WUDQVIHUUHG IURP WKH 3RVLWLRQ &RQWURO 8QLW WR WKH
3&�

'DWD 7UDQVIHU )ODJ �%LW �� 7KH 'DWD 7UDQVIHU IODJ �,5 Q��� ELW �� WXUQV 21 ZKHQ GDWD IURP WKH 3RVLWLRQ
&RQWURO 8QLW KDV EHHQ UHDG E\ WKH 3&� )RU PRUH LQIRUPDWLRQ� UHIHU WR WKH H[�
SODQDWLRQ RI ,5 Q��� ELW � XQGHU 6HFWLRQ �ï�ï��

3&8 581 )ODJ �%LW �� 7KH 3&8 581 IODJ �,5 Q��� ELW �� WXUQV 21 ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV
LQ 5(027( PRGH DQG UHDG\ WR DFFHSW FRPPDQGV� ,W WXUQV 2)) ZKHQ�

�� 7KH 3RVLWLRQ &RQWURO 8QLW LV LQ /2&$/ PRGH�
�� 7KH 3RVLWLRQ &RQWURO 8QLW LV FRPSXWLQJ DQG FDQQRW DFFHSW 3& FRP�

PDQGV�
�� $Q HPHUJHQF\ VWRS RU &1& HUURU KDV RFFXUUHG�
�� 67$57 LV ILUVW H[HFXWHG IROORZLQJ D SDUDPHWHU FKDQJH�
8VH WKLV IODJ ZKHQ VHQGLQJ FRPPDQGV IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO
8QLW�

&DXWLRQ 7KHUH LV D GLIIHUHQFH KHUH EHWZHHQ WKH �*�$�ï1&���ï( DQG
�*�$�ï1&���ï(9� 3RVLWLRQ &RQWURO 8QLWV� :LWK WKH 1&���ï(� WKH 3&8
581 IODJ ZRXOG UHPDLQ 2)) IRU DSSUR[LPDWHO\ �� PV WR ��� PV ZKHQ SRVL�
WLRQLQJ ZDV LQLWLDWHG E\ 67$57 RU UHVWDUWHG IROORZLQJ 3$86(� 7KLV KDV EHHQ
UHPHGLHG ZLWK WKH 1&���ï(9�� WKH 3&8 581 IODJ QRZ UHPDLQV 21 LQ WKHVH
VLWXDWLRQV�

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7KH +DQGVKDNLQJ (UURU IODJ �,5 Q��� ELW �� WXUQV 21 GXULQJ GDWD FRPPXQLFD�
WLRQ WR LQIRUP WKH 3& WKDW GDWD LV RXW RI UDQJH� FRPPXQLFDWLRQ SURWRFRO LV
ZURQJ� RU WLPLQJ LV RII� 'DWD FRPPXQLFDWLRQ LV KDOWHG DQG WKH HUURU PXVW EH
FOHDUHG ZLWK &/($5 +$1'6+$.,1* (5525 �,5 Q��� ELW �� LQ RUGHU WR UH�
VWDUW�

7KH &XUUHQW 3RVLWLRQLQJ $FWLRQ IODJ �,5 Q��� ELW �� WXUQV 21 WR LQIRUP WKH 3&
WKDW WKH FXUUHQW SRVLWLRQLQJ DFWLRQ LV EHLQJ WUDQVIHUUHG� 7KH WLPLQJ IRU WKLV IODJ
LQ FRQMXQFWLRQ ZLWK WKH 'DWD � DQG 'DWD � IODJV LV LOOXVWUDWHG LQ WKH IROORZLQJ
GLDJUDP�

'DWD � 'DWD �
�

�
&XUUHQW DGGUHVV

�

�

�

�

�

�

�

�

�

�

���

���

������

���

���

7UDQVIHU VWDUWHG�

6&$1 &/2&.
,5 Q��� ELW �
RU

6&$1 &/2&.
,5 Q��� ELW �

���ELW GDWD
,5 Q��

&XUUHQW
3RVLWLRQLQJ $FWLRQ
,5 Q��� ELW �

'DWD �
,5 Q��� ELW �

'DWD �
,5 Q��� ELW �

3& WR
3&8

3&8
WR 3&

3URWRFRO
�� �� ���� �� $IWHU RXWSXWWLQJ WKH 'DWD � ZRUG RI WKH FXUUHQW SRVLWLRQLQJ DFWLRQ RQ WKH

GDWD EXV WR WKH 3&� WKH 3RVLWLRQ &RQWURO 8QLW GHWHFWV WKH ILUVW OHDGLQJ RU
WUDLOLQJ HGJH RI WKH 6&$1 &/2&. DQG WXUQV 21 WKH &XUUHQW 3RVLWLRQLQJ
$FWLRQ IODJ �ELW �� DQG 'DWD � IODJ �ELW ��� ,W WDNHV DSSUR[LPDWHO\ �� PV
IRU WKH WZR IODJV WR WXUQ 21 DIWHU WKH 6&$1 &/2&. FKDQJHV�

�� $IWHU WKH 'DWD � IODJ KDV EHHQ WXUQHG 21� WKH 3RVLWLRQ &RQWURO 8QLW GH�
WHFWV WKH 6&$1 &/2&.·V QH[W OHDGLQJ RU WUDLOLQJ HGJH DQG WXUQV WKH IODJ
2))� ,W WDNHV DSSUR[LPDWHO\ �� PV IRU WKH IODJ WR WXUQ 2)) DIWHU WKH
6&$1 &/2&. FKDQJHV�

�� $IWHU WKH 'DWD � IODJ KDV EHHQ WXUQHG 2))� WKH 3RVLWLRQ &RQWURO 8QLW GH�
WHFWV WKH 6&$1 &/2&.·V QH[W OHDGLQJ RU WUDLOLQJ HGJH DQG SODFHV WKH
'DWD � ZRUG RQWR WKH GDWD EXV WR WKH 3&� ,W WDNHV DSSUR[LPDWHO\ �� PV
IRU WKH GDWD EXV GDWD WR FKDQJH DIWHU WKH 6&$1 &/2&. FKDQJHV�

�� $IWHU WKH GDWD FKDQJHV� 'DWD � LV WUDQVIHUUHG LQ WKH VDPH PDQQHU� 7KH
'DWD � IODJ �ELW �� LV WXUQHG 21 DW WKH ILUVW OHDGLQJ RU WUDLOLQJ HGJH RI WKH
6&$1 &/2&.�

�� 7KH &XUUHQW 3RVLWLRQLQJ $FWLRQ IODJ �ELW �� DQG WKH 'DWD � IODJ �ELW �� DUH
WXUQHG 2)) DW WKH QH[W OHDGLQJ RU WUDLOLQJ HGJH RI WKH 6&$1 &/2&.�

�� 7KH GDWD EXV GDWD VZLWFKHV WR WKH FXUUHQW DGGUHVV DW WKH QH[W OHDGLQJ RU
WUDLOLQJ HGJH RI WKH 6&$1 &/2&.�

1RWH �� :KHWKHU LQFUHPHQWDO RU DEVROXWH� WKH SRVLWLRQ IRU WKH FXUUHQW SRVLWLRQLQJ
DFWLRQ LV WUDQVIHUUHG DV DQ DEVROXWH SRVLWLRQ ZLWK GLUHFWLRQ� $OO RWKHU DWWULE�
XWHV DQG WKH VSHHG DUH IL[HG WR ��

�� 7KH FXUUHQW DGGUHVV DQG FXUUHQW SRVLWLRQLQJ DFWLRQ DUH DOWHUQDWHO\ RXWSXW
IURP WKH 3RVLWLRQ &RQWURO 8QLW WR WKH 3& ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV
H[HFXWLQJ SRVLWLRQLQJ DFWLRQV RU SDXVH RSHUDWLRQV�

+DQGVKDNLQJ (UURU )ODJ
�%LW ��

&XUUHQW 3RVLWLRQLQJ $FWLRQ
)ODJ �%LW ��

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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7KH &XUUHQW $GGUHVV IODJ �,5 Q��� ELW �� WXUQV 21 ZKHQ WKH FXUUHQW DGGUHVV
LV WUDQVIHUUHG IURP WKH 3RVLWLRQ &RQWURO 8QLW WR WKH 3&� 7KH WLPLQJ RI WKLV IODJ
DQG WKH 'DWD � IODJ �ELW �� DUH VKRZQ LQ WKH GLDJUDP EHORZ�

�

�
&XUUHQW SRVLWLRQLQJ DFWLRQ

�

�

�

�

�

�

�

�

�

�

���

7UDQVIHU VWDUWHG�

���

���

3& WR
3&8

6&$1 &/2&.
,5 Q��� ELW �

RU 6&$1 &/2&.
,5 Q��� ELW �

���ELW GDWD
,5 Q��

&XUUHQW $GGUHVV
,5 Q��� ELW �

'DWD �
,5 Q��� ELW �

3&8
WR 3&

3URWRFRO
�� �� ���� �� $IWHU RXWSXWWLQJ WKH FXUUHQW DGGUHVV RQ WKH GDWD EXV WR WKH 3&� WKH 3RVL�

WLRQ &RQWURO 8QLW GHWHFWV WKH ILUVW OHDGLQJ RU WUDLOLQJ HGJH RI WKH 6&$1
&/2&. DQG WXUQV 21 WKH &XUUHQW $GGUHVV IODJ �ELW �� DQG 'DWD � IODJ
�ELW ��� ,W WDNHV DSSUR[LPDWHO\ �� PV IRU WKH WZR IODJV WR WXUQ 21 DIWHU WKH
6&$1 &/2&. FKDQJHV�

�� 7KH 3RVLWLRQ &RQWURO 8QLW GHWHFWV WKH 6&$1 &/2&.·V QH[W OHDGLQJ RU
WUDLOLQJ HGJH DQG WXUQV WKH WZR IODJV 2))� ,W WDNHV DSSUR[LPDWHO\ �� PV
IRU WKH IODJV WR WXUQ 2)) DIWHU WKH 6&$1 &/2&. FKDQJHV�

�� 7KH 3RVLWLRQ &RQWURO 8QLW GHWHFWV WKH 6&$1 &/2&.·V QH[W OHDGLQJ RU
WUDLOLQJ HGJH DIWHU WKH &XUUHQW $GGUHVV DQG 'DWD � IODJV DUH FOHDUHG� DQG
SODFHV WKH FXUUHQW SRVLWLRQLQJ DFWLRQ RQWR WKH GDWD EXV WR WKH 3&� ,W
WDNHV DSSUR[LPDWHO\ �� PV IRU WKH GDWD EXV GDWD WR FKDQJH DIWHU WKH
6&$1 &/2&. FKDQJHV�

1RWH 6HH SURJUDP H[DPSOHV LQ 6HFWLRQ ��

%XV\ )ODJ �%LW �� 7KH %XV\ IODJ �,5 Q��� ELW �� UHPDLQV 21 GXULQJ SRVLWLRQLQJ RSHUDWLRQV DQG
2)) ZKLOH SRVLWLRQLQJ LV VWRSSHG�

:KHUHDV WKH %XV\ IODJ LQGLFDWHV WKDW SRVLWLRQLQJ LV LQ SURJUHVV� WKH 3RVLWLRQ�
LQJ &RPSOHWHG IODJ �,5 Q��� ELW �� LQGLFDWHV WKDW SRVLWLRQLQJ KDV EHHQ FRP�
SOHWHG� ,W WXUQV 21 XSRQ FRPSOHWLRQ RI QRW RQO\ SRVLWLRQLQJ DFWLRQV� EXW DOVR
25,*,1 6($5&+ DQG 25,*,1 5(7851� ,Q DGGLWLRQ� LW WXUQV 21 ZKHQ WKH
5(6(7 25,*,1 FRPPDQG ELW LV WXUQHG 2)) DQG 21 DJDLQ� 7KH UHODWLRQVKLS
EHWZHHQ WKH 3RVLWLRQLQJ &RPSOHWHG IODJ DQG WKH %XV\ IODJ LV VKRZQ LQ WKH
GLDJUDP EHORZ�

'ZHOO WLPH H[SLUHG

3RVLWLRQ FRPSOHWHG �ELW ��

'ZHOO WLPHU

%XV\ �ELW ��

3XOVH RXWSXW

$XWRPDWLF LQFUHPHQWLQJ

&XUUHQW $GGUHVV )ODJ �%LW ��

3RVLWLRQLQJ &RPSOHWHG )ODJ
�%LW ��

,5 $UHD $OORFDWLRQV 6HFWLRQ �ï�
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�� �� ���� �� :KHQ SXOVH RXWSXW LV FRPSOHWHG� WKH %XV\ IODJ WXUQV 2))�
�� $V WKH EXV\ VLJQDO IDOOV� WKH GZHOO WLPHU LV DFWLYDWHG�
�� :KHQ WKH GZHOO WLPH KDV H[SLUHG� WKH DGGUHVV LV DXWRPDWLFDOO\ LQFUHP�

HQWHG�
�� $IWHU WKH DGGUHVV LV LQFUHPHQWHG� WKH 3RVLWLRQLQJ &RPSOHWHG IODJ WXUQV

21�

2ULJLQ )ODJ �%LW ��� 7KH 2ULJLQ IODJ �,5 Q��� ELW ��� WXUQV 21 LQ WKH IROORZLQJ FDVHV ZKHQ WKH PR�
WRU VKDIW VWRSV DW WKH RULJLQ �EXW QRW ZKHQ LW PHUHO\ SDVVHV WKH RULJLQ��

�� $IWHU H[HFXWLRQ RI 25,*,1 6($5&+�
�� $IWHU H[HFXWLRQ RI 6(7 25,*,1�
�� $IWHU SRVLWLRQLQJ WR� DQG VWRSSLQJ DW� WKH RULJLQ�
�� $IWHU H[HFXWLRQ RI 25,*,1 5(7851�

%DQN (QG )ODJ �%LW ��� )RU DQ H[SODQDWLRQ RI WKH IXQFWLRQV RI WKH %DQN (QG IODJ �,5 Q��� ELW ���� UHIHU
WR %DQN (QG XQGHU 6HFWLRQ �ï�ï��

&1& (UURU )ODJ �%LW ��� 7KH &1& (UURU IODJ �,5 Q��� ELW ��� WXUQV 21 WR LQIRUP WKH 3& WKDW D &1&
HUURU KDV EHHQ JHQHUDWHG� )RU DQ H[SODQDWLRQ RI &1& HUURUV DQG HUURU SUR�
FHVVLQJ� UHIHU WR 6HFWLRQ ��

,QWHUUXSW )ODJ �%LW ��� 7KH ,QWHUUXSW IODJ �,5 Q��� ELW ��� WXUQV 21 WR FRQILUP UHFHSWLRQ RI HLWKHU DQ
H[WHUQDO RU 3& LQWHUUXSW� 7KH UHODWLRQVKLS EHWZHHQ WKH H[WHUQDO LQWHUUXSW DQG
WKH 3& LQWHUUXSW LV D ORJLFDO 25� ,Q RWKHU ZRUGV� WKH ,QWHUUXSW IODJ WXUQV 21
ZKLOH HLWKHU RI WKHP LV 21� LW WXUQV 2)) ZKHQ ERWK RI WKHP DUH 2))�

7KH ([WHUQDO 6HWWLQJ &KHFN IODJ �,5 Q��� ELW ��� WXUQV 21 WR FRQILUP WKDW WKH
HPHUJHQF\ VWRS� UHDG\� &: OLPLW� DQG &&: OLPLW H[WHUQDO LQSXWV DUH DOO
FORVHG� 7KH UHDG\ LQSXW LV DQ 12 �QRUPDOO\ RSHQ� FRQWDFW DQG PXVW EH 21 WR
EH FORVHG� 7KH RWKHU WKUHH DUH 1& �QRUPDOO\ FORVHG� FRQWDFWV DQG PXVW EH
2)) WR EH FORVHG� ,I DQ\ RI WKHVH IRXU H[WHUQDO LQSXWV LV RSHQ� WKH ([WHUQDO
6HWWLQJ &KHFN IODJ UHPDLQV 2))�

+DUGZDUH (UURU )ODJ �%LW ��� 7KH +DUGZDUH (UURU IODJ �,5 Q��� ELW ��� WXUQV 21 ZKHQ�

�� 7KH YROWDJH RI WKH 5$0 EDFNXS EDWWHU\ GURSV�
�� $Q HPHUJHQF\ VWRS LQSXW LV GHWHFWHG� ,Q WKLV FDVH WKH &1& (UURU IODJ �ELW

��� DOVR WXUQV 21�

1RWH 8VH 67$57� 25,*,1 5(7851� 5(6(7 25,*,1� 3& ,QWHUUXSW� DQG 25,*,1
6($5&+ �FRPPDQGV DFWLYDWHG DW WKHLU OHDGLQJ HGJH� ZLWK GLIIHUHQWLDWLRQ LQ�
VWUXFWLRQV� 7KHVH FRPPDQGV PXVW EH SURFHVVHG VHTXHQWLDOO\ �L�H�� HDFK
FRPPDQG ELW PXVW EH WXUQHG 2)) EHIRUH WKH QH[W LV WXUQHG 21�� ,I WZR RU
WKUHH FRPPDQGV ELWV DUH 21 DW WKH VDPH WLPH� D FRPPXQLFDWLRQV HUURU ZLOO
EH JHQHUDWHG�

�ï� 3UHOLPLQDU\ 3& 6HWWLQJV
,Q RUGHU WR XVH WKH 3RVLWLRQ &RQWURO 8QLW� \RX PXVW LQFRUSRUDWH 6&$1 &/2&.
�,5 Q��� ELW �� DQG 23(5$7,1* 02'( �,5 Q��� ELW �� LQWR WKH 3& XVHU SUR�
JUDP�

�ï�ï� 6&$1 &/2&.
6&$1 &/2&. �,5 Q��� ELW �� HVWDEOLVKHV FRUUHFW WLPLQJ EHWZHHQ WKH 3& DQG
WKH 3RVLWLRQ &RQWURO 8QLW LQ FRQMXQFWLRQ ZLWK WKH 3& XVHU SURJUDP� <RX FDQ
XVH WKH IROORZLQJ SURJUDPPLQJ�

([WHUQDO 6HWWLQJ &KHFN )ODJ
�%LW ���

3UHOLPLQDU\ 3& 6HWWLQJV 6HFWLRQ �ï�
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/DGGHU 'LDJUDP DQG 7LPLQJ &KDUW

7 7 7

� VFDQ � VFDQ � VFDQ

� PV�7���� PV

Q���ELW�

6&$1 &/2&.

6&$1 &/2&.

Q���ELW�

�ï�ï� 23(5$7,1* 02'(
7KH VWDWXV RI 23(5$7,1* 02'( �,5 Q��� ELW �� FRPPXQLFDWHV WKH 3&
PRGH VWDWXV �L�H�� ZKHWKHU WKH 3& LV LQ 581 RU 021,725 PRGH� WR WKH 3RVL�
WLRQ &RQWURO 8QLW� <RX FDQ XVH WKH IROORZLQJ SURJUDPPLQJ�

/DGGHU 'LDJUDP

Q���ELW�

���� �&���� 

 &����+�&����+
�����

23(5$7,1* 02'(

1RWH 23(5$7,1* 02'( SURYLGHV DQ HUURU FOHDULQJ IXQFWLRQ VLPLODU WR WKH 5(02�
7(�/2&$/ VZLWFK� 7KH 3& FDQ FOHDU WKH IROORZLQJ LQSXWV DQG HUURUV E\ WXUQ�
LQJ 23(5$7,1* 02'( 21 DQG WKHQ 2)) DJDLQ� HPHUJHQF\ VWRS� &1& HU�
URU� FRPPXQLFDWLRQ HUURU� DQG EDWWHU\ YROWDJH GURS� 7KH HUURU FOHDULQJ IXQF�
WLRQ� KRZHYHU� LV RQO\ YDOLG ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV LQ 5(027(
PRGH� &OHDULQJ 23(5$7,1* 02'( GRHV QRW DXWRPDWLFDOO\ FKDQJH 5(�
027( PRGH WR /2&$/ PRGH� ,W RQO\ FOHDUV WKH LQSXWV RU HUURUV�

�ï� ([WHUQDO ,QSXWV
7R IDFLOLWDWH RSHUDWLRQ RI WKH 3RVLWLRQ &RQWURO 8QLW� WKHUH DUH IRXU W\SHV RI H[�
WHUQDO LQSXW� H[WHUQDO LQWHUUXSW� UHDG\� HPHUJHQF\ VWRS� DQG H[WHUQDOO\ LQSXW
/2&$/� $OO IRXU RI WKHP DUH YDOLG UHJDUGOHVV RI ZKHWKHU WKH 3RVLWLRQ &RQWURO
8QLW PRGH LV VHW WR /2&$/ RU 5(027(�

7KH UHDG\ LQSXW LV D 12 �QRUPDOO\ RSHQ� FRQWDFW DQG PXVW EH 21 WR EH
FORVHG� 7KH RWKHU WKUHH DUH 1& �QRUPDOO\ FORVHG� FRQWDFWV DQG PXVW EH 2))
WR EH FORVHG� ,I DQ\ RI WKHVH IRXU H[WHUQDO LQSXWV LV RSHQ� WKH ([WHUQDO 6HWWLQJ
&KHFN IODJ �,5 Q��� ELW ��� UHPDLQV 2))�

�ï�ï� ([WHUQDO ,QWHUUXSW
([WHUQDO LQWHUUXSWV IXQFWLRQ LQ WKH VDPH ZD\ DV 3& ,QWHUUXSW �,5 Q��� ELW ����
)RU DQ H[SODQDWLRQ� UHIHU WR 3& ,QWHUUXSW XQGHU 6HFWLRQ �ï�ï�� 1RWH WKDW WKH
3RVLWLRQ &RQWURO 8QLW UHFHLYHV ERWK 3& ,QWHUUXSW DQG WKH H[WHUQDO LQWHUUXSW� $Q
LQWHUUXSW RFFXUV LI HLWKHU RQH WXUQV 21� WKH LQWHUUXSW FDQ RQO\ EH FOHDUHG ZKHQ
ERWK DUH WXUQHG 2))�

�ï�ï� 5HDG\
7KH UHDG\ LQSXW LQWHUORFNV PRWRU RSHUDWLRQ� ,I WKLV LQSXW LV 2)) �RSHQ�� DQ
DWWHPSW WR RSHUDWH WKH PRWRU ZLOO UHVXOW LQ D &1& HUURU� ,I WKH UHDG\ LQSXW WXUQV
2)) GXULQJ SRVLWLRQLQJ� D &1& HUURU LV JHQHUDWHG DQG SXOVH RXWSXW VWRSV�

([WHUQDO ,QSXWV 6HFWLRQ �ï�
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�ï�ï� (PHUJHQF\ 6WRS
<RX FDQ XVH WKH H[WHUQDO HPHUJHQF\ VWRS LQSXW WR VWRS SXOVH RXWSXW DW DQ\
WLPH� <RX VKRXOG GR VR RQO\ LI WKHUH DFWXDOO\ LV DQ HPHUJHQF\� KRZHYHU� DV LW
FDQ WKURZ WKH VWHSSLQJ PRWRU RXW RI VWHS RU UHVXOW LQ GDPDJH WR WKH V\VWHP
GXH WR XQDEVRUEHG PHFKDQLFDO LQHUWLD�

�ï�ï� ([WHUQDOO\ ,QSXW /2&$/
7KH H[WHUQDOO\ LQSXW /2&$/ SURYLGHV FRQYHQLHQW VZLWFKLQJ WR /2&$/ PRGH
IRU 7HDFKLQJ %R[ RSHUDWLRQ RU WR HQDEOH HUURU FOHDULQJ �

7KH H[WHUQDOO\ LQSXW /2&$/ KDV D ORJLFDO 25 UHODWLRQVKLS ZLWK WKH 3RVLWLRQ
&RQWURO 8QLW·V /2&$/ PRGH �VHW ZLWK WKH IURQW SDQHO VZLWFK�� 7KHUHIRUH� LQ
RUGHU IRU WKH 3RVLWLRQ &RQWURO 8QLW WR RSHUDWH LQ 5(027( PRGH� QRW RQO\
PXVW WKH VZLWFK EH VHW WR 5(027( EXW WKH H[WHUQDOO\ LQSXW /2&$/ PXVW EH
2)) DV ZHOO�

7KH GLIIHUHQFH EHWZHHQ WKH VWDWXV RI WKH IODJV LQ 5(027( DQG /2&$/
PRGHV� DV VHHQ IURP WKH 3&� LV DV IROORZV�

:RUG %LW 1DPH 5(027( PRGH /2&$/ PRGH

Q�� � WR �� 'DWD EXV IURP 3&8 WR 3& &XUUHQW SRVLWLRQ�
LQJ DFWLRQ RU
FXUUHQW DGGUHVV

´����µ

� $&. 2)) 21

� 'DWD � 2)) RU 21 2))

� 'DWD � 2)) RU 21 2))

� 'DWD 7UDQVIHU 2)) 2))

� 3&8 581 21 2))

� +DQGVKDNLQJ (UURU 2)) 2))

� &XUUHQW 3RVLWLRQLQJ $FWLRQ 2)) RU 21 2))

� &XUUHQW $GGUHVV 2)) RU 21 2))

Q�� � %XV\ 2)) 2))

� 3RVLWLRQLQJ &RPSOHWHG 21 21

�� 2ULJLQ 21 21

�� %DQN (QG 2)) RU 21 2)) RU 21

�� &1& (UURU 2)) 2))

�� ,QWHUUXSW 2)) 2))

�� ([WHUQDO 6HWWLQJ &KHFN 21 21

�� +DUGZDUH (UURU 2)) 2))

([WHUQDO ,QSXWV 6HFWLRQ �ï�



��
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6(&7,21 �
(VWDEOLVKLQJ WKH 2ULJLQ

%HIRUH H[HFXWLQJ SRVLWLRQLQJ DFWLRQV� LW LV QHFHVVDU\ WR HVWDEOLVK WKH RULJLQ DV D UHIHUHQFH SRLQW� <RX FDQ GR WKLV ZLWK HL�
WKHU RI WZR FRPPDQGV� 25,*,1 6($5&+ RU 5(6(7 25,*,1� <RX FDQ H[HFXWH 25,*,1 6($5&+ LQ HLWKHU PRGH� EXW
\RX FDQ RQO\ H[HFXWH 5(6(7 25,*,1 LQ 5(027( PRGH� 2QFH \RX KDYH HVWDEOLVKHG WKH RULJLQ� \RX FDQ XVH 25,*,1
5(7851 DW DQ\ WLPH WR UHWXUQ WR WKH RULJLQ IURP DQ\ RWKHU SRVLWLRQ� 7KLV VHFWLRQ H[SODLQV WKH PHWKRGV IRU HVWDEOLVKLQJ
DQG UHWXUQLQJ WR WKH RULJLQ� DQG GHVFULEHV WKH RULJLQ LQSXW DQG RULJLQ SUR[LPLW\ LQSXW ZKLFK WKH 3RVLWLRQ &RQWURO 8QLW XVHV
LQ FDUU\LQJ RXW WKHVH RSHUDWLRQV�

�ï� 2ULJLQ DQG 2ULJLQ 3UR[LPLW\ ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDUFK 3DWWHUQ � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )ODJ 6WDWXV DIWHU 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 5(6(7 25,*,1 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 2ULJLQ DQG 2ULJLQ 3UR[LPLW\ ,QSXWV

7KH IROORZLQJ WZR GLDJUDPV VKRZ �� WKH VDPH VHQVRU XVHG IRU RULJLQ DQG RUL�

JLQ SUR[LPLW\ LQSXWV� DQG �� VHSDUDWH VHQVRUV XVHG IRU WKH RULJLQ DQG RULJLQ

SUR[LPLW\ LQSXWV� )RU WKHVH VHQVRUV� XVH QRQ�FKDWWHULQJ VHQVRUV VXFK DV

SUR[LPLW\ VZLWFKHV DQG SKRWRHOHFWULF VHQVRUV�

2QH 6HQVRU

�� WR ��
9'&

&: OLPLW

&&: OLPLW
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�ï� 25,*,1 6($5&+
<RX FDQ XVH 25,*,1 6($5&+ WR HVWDEOLVK WKH DEVROXWH PHFKDQLFDO RULJLQ
EDVHG RQ LQSXWV IURP WKH RULJLQ DQG RULJLQ SUR[LPLW\ VLJQDOV� :KHQ 25,*,1
6($5&+ LV H[HFXWHG E\ WKH SURJUDP� LQ 5(027( PRGH� LW VWDUWV ZKHQ WKH
SURJUDP WXUQV 21 WKH FRPPDQG ELW �,5 Q��� ELW ���� ,I \RX ZLVK WR HVWDEOLVK
WKH RULJLQ LQ /2&$/ PRGH� \RX VLPSO\ SUHVV WKH 25,*,1 6($5&+ NH\ RQ
WKH 7HDFKLQJ %R[�

7KHUH DUH VL[ SRVVLEOH VHDUFK SDWWHUQV� GHSHQGLQJ RQ \RXU SDUDPHWHU VHWWLQJ�
�)RU DQ H[SODQDWLRQ RI WKH VHDUFK SDWWHUQ SDUDPHWHU VHWWLQJ� UHIHU WR 6HFWLRQ
�ï�ï���� $V VKRZQ LQ WKH WDEOH EHORZ� WKH VL[ SDWWHUQV GLIIHU LQ WHUPV RI UH�
VSRQVH WR WKH RULJLQ DQG RULJLQ SUR[LPLW\ VLJQDOV� 1RWH WKDW ZKHQ RQH VHQVRU
LV XVHG IRU ERWK LQSXWV� RQO\ VHDUFK SDWWHUQV � DQG � FDQ EH XVHG�

3DWWHUQ ,QSXW FRQGLWLRQV 6HDUFK IRUP RULJLQ 5HPDUNV

2ULJLQ SUR[LPLW\ 2ULJLQ

� /HDGLQJ HGJH RU OHYHO 7UDLOLQJ HGJH 2ULJLQ LQSXW RQO\� 3DWWHUQ XVHG ZLWK
�*�$�ï1&���ï(

� /HDGLQJ HGJH RU OHYHO 7UDLOLQJ HGJH 2ULJLQ LQSXW DIWHU FRQILUPLQJ
RULJLQ SUR[LPLW\ LQSXW�

)RU VHDUFKHV IURP ZLWKLQ WKH SUR[�
LPLW\ VHQVRUV� WKH VHDUFK
GLUHFWLRQ LV UHYHUVHG�

� /HDGLQJ HGJH RU OHYHO /HDGLQJ
HGJH

2ULJLQ LQSXW DIWHU FRQILUPLQJ
RULJLQ SUR[LPLW\ LQSXW

BBBBB

� /HDGLQJ HGJH RU OHYHO /HDGLQJ
HGJH

2ULJLQ LQSXW DIWHU FRQILUPLQJ
RULJLQ SUR[LPLW\ LQSXW

)RU VHDUFKHV IURP ZLWKLQ WKH SUR[�
LPLW\ VHQVRUV� WKH VHDUFK
GLUHFWLRQ LV UHYHUVHG�

� /HDGLQJ HGJH DQG
WUDLOLQJ HGJH

7UDLOLQJ HGJH 2ULJLQ LQSXW DIWHU FRQILUPLQJ
RULJLQ SUR[LPLW\ LQSXW

BBBBB

� /HDGLQJ HGJH DQG
WUDLOLQJ HGJH

/HDGLQJ
HGJH

2ULJLQ LQSXW DIWHU FRQILUPLQJ
RULJLQ SUR[LPLW\ LQSXW

BBBBB

25,*,1 6($5&+ 6HFWLRQ �ï�
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH RU OHYHO

2ULJLQ LQSXW� 7UDLOLQJ HGJH

6HDUFK SURFHGXUH�
7KH RULJLQ SUR[LPLW\ LQSXW LV QRW QHHGHG ZKHQ VHDUFKLQJ FRPPHQFHV DW WKH
RULJLQ�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

�

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

�

�

�

�

�

&&: /6 2ULJLQ &: /6

25,*,1 6($5&+ 6HFWLRQ �ï�
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH RU OHYHO

2ULJLQ LQSXW� 7UDLOLQJ HGJH

6HDUFK SURFHGXUH�
$IWHU GHWHFWLQJ WKH OHDGLQJ HGJH RI WKH RULJLQ SUR[LPLW\ LQSXW� VHDUFKLQJ HQGV
RQ WKH WUDLOLQJ HGJH RI WKH RULJLQ LQSXW� ,I WKH ZRUNSLHFH LV DOUHDG\ ZLWKLQ WKH
RULJLQ SUR[LPLW\ VHQVRU UDQJH� PRYHPHQW ZLOO EH LQ WKH UHYHUVH GLUHFWLRQ� 1RWH
WKDW� XQOLNH VHDUFK SDWWHUQ �� LI 25,*,1 6($5&+ LV VWDUWHG ZLWK WKH ZRUN�
SLHFH DOUHDG\ DW WKH RULJLQ� WKH VHDUFK FDQQRW EH FRPSOHWHG ZLWK WKH RULJLQ
VLJQDO DORQH�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 2ULJLQ &: /6

�

�

�

�

�

�

25,*,1 6($5&+ 6HFWLRQ �ï�
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH RU OHYHO

2ULJLQ LQSXW� /HDGLQJ HGJH

6HDUFK SURFHGXUH�
$IWHU GHWHFWLQJ WKH OHDGLQJ HGJH RI WKH RULJLQ SUR[LPLW\ LQSXW� VHDUFKLQJ HQGV
RQ WKH OHDGLQJ HGJH RI WKH RULJLQ LQSXW�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH RU OHYHO

2ULJLQ LQSXW� /HDGLQJ HGJH

6HDUFK SURFHGXUH�
$IWHU GHWHFWLQJ WKH OHDGLQJ HGJH RI WKH RULJLQ SUR[LPLW\ LQSXW� VHDUFKLQJ HQGV
RQ WKH OHDGLQJ HGJH RI WKH RULJLQ LQSXW� ,I WKH ZRUNSLHFH LV DOUHDG\ ZLWKLQ WKH
RULJLQ SUR[LPLW\ VHQVRU UDQJH� PRYHPHQW ZLOO EH LQ WKH UHYHUVH GLUHFWLRQ�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH DQG WDLOLQJ HGJH

2ULJLQ LQSXW� 7UDLOLQJ HGJH

6HDUFK SURFHGXUH�
6HDUFKLQJ HQGV DW WKH WUDLOLQJ HGJH RI WKH ILUVW RULJLQ LQSXW DIWHU WKH SUR[LPLW\
LQSXW LV WXUQHG 21 DQG 2))�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 2ULJLQ &: /6
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25,*,1 6($5&+ 6HFWLRQ �ï�
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�ï�ï� 6HDUFK 3DWWHUQ �
2ULJLQ SUR[LPLW\ LQSXW� /HDGLQJ HGJH DQG WDLOLQJ HGJH

2ULJLQ LQSXW� /HDGLQJ HGJH

6HDUFK SURFHGXUH�
6HDUFKLQJ HQGV DW WKH OHDGLQJ HGJH RI WKH ILUVW RULJLQ LQSXW DIWHU WKH SUR[LPLW\
LQSXW LV WXUQHG 21 DQG 2))�

7KH VHDUFK SDWWHUQV VKRZQ EHORZ GLIIHU DFFRUGLQJ WR WKHLU UHVSHFWLYH VWDUWLQJ
SRLQWV�

3UR[LPLW\

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 3UR[LPLW\ 2ULJLQ &: /6

&&: /6 2ULJLQ &: /6
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�ï�ï� )ODJ 6WDWXV DIWHU 25,*,1 6($5&+
$IWHU 25,*,1 6($5&+ WKH ,5 DUHD IODJV KDYH WKH IROORZLQJ VWDWXV�
)RU DQ H[SODQDWLRQ RI WKH 2ULJLQ IODJ �,5 Q��� ELW ���� UHIHU WR 2ULJLQ )ODJ �%LW
��� XQGHU 6HFWLRQ �ï�ï��

:RUG %LW 1DPH 5(027( PRGH /2&$/ PRGH

Q�� �ï�� 'DWD EXV IURP 3&8 WR 3& &XUUHQW DGGUHVV µ����µ

� $&. 2)) 21

� 'DWD � 2)) RU 21 2))

� 'DWD � 2)) RU 21 2))

� 'DWD 7UDQVIHU 2)) 2))

� 3&8 581 21 2))

� +DQGVKDNLQJ (UURU 2)) 2))

� &XUUHQW 3RVLWLRQLQJ $FWLRQ 2)) RU 21 2))

� &XUUHQW $GGUHVV 2)) RU 21 2))

Q�� � %XV\ 2)) 2))

� 3RVLWLRQLQJ &RPSOHWHG 21 21

�� 2ULJLQ 21 21

�� %DQN (QG 2)) RU 21 2)) RU 21

�� &1& (UURU 2)) 2))

�� ,QWHUUXSW 2)) 2))

�� ([WHUQDO 6HWWLQJ &KHFN 21 21

�� +DUGZDUH (UURU 2)) 2))

�ï� 5(6(7 25,*,1
$QRWKHU ZD\ WR HVWDEOLVK WKH RULJLQ LV ZLWK 5(6(7 25,*,1 �,5 Q��� ELW ����
:LWK 25,*,1 6($5&+� WKH RULJLQ LV HVWDEOLVKHG EDVHG RQ LQSXWV IURP WKH
RULJLQ SUR[LPLW\ DQG RULJLQ VLJQDOV� 7KHUH PD\ EH WLPHV� KRZHYHU� ZKHQ WKH
SRVLWLRQLQJ UDQJH LV VR VPDOO WKDW LW LV SK\VLFDOO\ LPSRVVLEOH WR HPSOR\ RULJLQ
SUR[LPLW\ DQG RULJLQ LQSXWV� ,Q VXFK FDVHV \RX FDQ VWLOO HVWDEOLVK WKH RULJLQ E\
H[HFXWLQJ 5(6(7 25,*,1�

:LWK WKLV FRPPDQG \RX FDQ VHW WKH SUHVHQW SRVLWLRQ DV WKH RULJLQ� DQG LW ZLOO
EH VWRUHG LQ WKH 3RVLWLRQ &RQWURO 8QLW DV WKH RULJLQ IRU VXEVHTXHQW SRVLWLRQLQJ
DFWLRQV� ,W LV DOVR XVHIXO� WKHUHIRUH� ZKHQ \RX ZDQW WR PRYH WKH RULJLQ IRU DQ\
UHDVRQ�

6(7 25,*,1 LV HIIHFWLYH RQO\ ZKHQ WKH PRWRU LV VWRSSHG� 1RWH WKDW LW LV DFWL�
YDWHG RQ WKH OHDGLQJ HGJH RI WKH FRPPDQG ELW� $IWHU H[HFXWLRQ RI WKLV FRP�
PDQG� WKH IODJ VWDWXV LV WKH VDPH DV WKDW VKRZQ LQ WKH WDEOH LQ 6HFWLRQ
�ï�ï��

�ï� 25,*,1 5(7851
2QHVWDEOLVKHG HVWDEOLVKHG WKH RULJLQ ZLWK HLWKHU 25,*,1 5(7851 RU 25,*,1
6($5&+� \RX FDQ XVH 25,*,1 5(7851 �,5 Q��� ELW ��� WR UHWXUQ WR WKH RUL�
JLQ DW DQ\ WLPH� <RX FDQ H[HFXWH WKLV FRPPDQG HLWKHU E\ WXUQLQJ 21 WKH
FRPPDQG ELW LQ WKH ,5 DUHD RU E\ SUHVVLQJ WKH 25,*,1 5(7851 NH\ DW WKH
7HDFKLQJ %R[� 7KH SRVLWLRQLQJ V\VWHP UHWXUQV WR SRVLWLRQ ����� DW 25,*,1
5(7851 VSHHG�

,QWHUUXSWV DQG 3$86( DUH YDOLG GXULQJ 25,*,1 5(7851�

25,*,1 5(7851 6HFWLRQ �ï�
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$IWHU H[HFXWLRQ RI WKLV FRPPDQG� WKH IODJ VWDWXV LV WKH VDPH DV WKDW VKRZQ LQ
WKH WDEOH LQ 6HFWLRQ �ï�ï��

25,*,1 5(7851 6HFWLRQ �ï�
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6(&7,21 �
&RPPXQLFDWLRQV 3URJUDPPLQJ ([DPSOHV

7KH SUHYLRXV VHFWLRQV KDYH H[SODLQHG WKH EDVLF RSHUDWLRQ RI WKH 3RVLWLRQ &RQWURO 8QLW� WKH GDWD FRQILJXUDWLRQ� DQG FRP�
PXQLFDWLRQ EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3&� 7KLV VHFWLRQ SURYLGHV SURJUDPPLQJ H[DPSOHV IRU DFWXDO FRP�
PXQLFDWLRQ RSHUDWLRQV� 3URJUDP H[DPSOHV LQ WKLV VHFWLRQ DUH ZULWWHQ IRU WKH &����

�ï� 7UDQVIHUULQJ 'DWD IURP WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 5($' '$7$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7UDQVIHUULQJ 'DWD WR WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VLQJ 6(7 $''5(66 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6WRULQJ WKH &XUUHQW $GGUHVV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7UDQVIHUULQJ WKH &XUUHQW 3RVLWLRQLQJ $FWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 7UDQVIHUULQJ 'DWD IURP WKH 3&
<RX FDQ XVH WKH H[DPSOH SURJUDP JLYHQ KHUH WR WUDQVIHU GDWD IURP WKH 3& WR
WKH 3RVLWLRQ &RQWURO 8QLW� 7KLV SURJUDP WUDQVIHUV GDWD VWRUHG LQ '0 ��� WR
'0 ���� ,W XVHV ,5 �� DQG ,5 �� DV ZRUN DUHDV� ,Q DFWXDO SURJUDPPLQJ� KRZ�
HYHU� \RX FDQ XVH RWKHU ZRUGV DV ZRUN DUHDV�

7KLV H[DPSOH DVVXPHV WKDW WKH 3RVLWLRQ &RQWURO 8QLW LV DOORFDWHG ,5 �� WR ,5
��� ZKLFK PHDQV WKDW ,5 Q LV ,5 ��� ,5 Q�� LV ,5 ��� HWF�

'0 $UHD $OORFDWLRQ 3DUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV FRQVLVW RI WKUHH ZRUGV HDFK� VR
WHQ RI WKHP FDQ EH VWRUHG LQ '0 ��� WR '0 ���� '0 ��� LV D FRXQWHU UHJLVWHU
XVHG WR KROG DQ LQGLUHFW DGGUHVV� DQG '0 ��� LV WKH ��ZRUG GLVFULPLQDWLRQ
UHJLVWHU� )URP '0 ��� WR '0 ���� GDWD LV FRQVHFXWLYHO\ VHW LQ ��ZRUG EORFNV
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WKLV SURJUDP \RX FDQ VHW WKH DGGUHVV IRU DQ\ SRVLWLRQLQJ DFWLRQ� �7KH H[DP�
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WKH 3RVLWLRQ &RQWURO 8QLW ZLOO EHJLQ SRVLWLRQLQJ IURP WKLV DGGUHVV�

,Q WKLV H[DPSOH� ,5 �� LV XVHG DV D ZRUN DUHD� 7KH H[DPSOH DVVXPHV WKDW WKH
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DFWLRQ� ZKLFK LV FRQVWDQWO\ EHLQJ RXWSXW E\ WKH 3RVLWLRQ &RQWURO 8QLW� LQ WKH
'0 DUHD� ,Q WKH H[DPSOH� 'DWD � LV VWRUHG LQ '0 ��� DQG 'DWD � LV VWRUHG LQ
'0 ����

)ODJ 6WDWXV GXULQJ 7UDQVIHU 7KH VWDWXV RI WKH ,5 DUHD IODJV GXULQJ WUDQVIHU RI GDWD IURP WKH 3& WR WKH 3R�
VLWLRQ &RQWURO 8QLW LV DV VKRZQ LQ WKH WDEOH EHORZ�

:RUG %LW 1DPH 5(027( PRGH /2&$/ PRGH

Q�� �ï�� 'DWD EXV IRUP 3&8 WR 3& &XUUHQW SRVLWLRQ µ����µ

� $&. 2)) 21

� 'DWD � 2)) RU 21 2))

� 'DWD � 2)) RU 21 2))

� 'DWD 7UDQVIHU 2)) 2))

� 3&8 581 21 2))

� +DQGVKDNLQJ (UURU 2)) 2))

� &XUUHQW 3RVLWLRQLQJ $FWLRQ 2)) RU 21 2))

� &XUUHQW $GGUHVV 2)) 2))

Q�� � %XV\ 2)) 2))

� 3RVLWLRQLQJ &RPSOHWHG 2)) RU 21 2)) RU 21

�� 2ULJLQ 2)) RU 21 2)) RU 21

�� %DQN (QG 2)) RU 21 2)) RU 21

�� &1& (UURU 2)) 2))

�� ,QWHUUXSW 2)) RU 21 2))

�� ([WHUQDO 6HWWLQJ &KHFN 21 21

�� +DUGZDUH (UURU 2)) 2))

%LW � LV 2)) XQWLO WKH RULJLQ LV HVWDEOLVKHG�

7UDQVIHU 3URJUDP �IRU &����

'DWD � IODJ

���

029 ����

��

'0���

'DWD � IODJ

���

����

����

&XUUHQW 3RVLWLRQ

$FWLRQ

���� ����

����

029 ����

��

'0���

23(5$7,1* 02'(

6&$1 &/2&.

'DWD � VWRUHG

'DWD � VWRUHG

1RUPDOO\ 21

7UDQVIHUULQJ WKH &XUUHQW 3RVLWLRQLQJ $FWLRQ 6HFWLRQ �ï�



��



��

6(&7,21 �
$SSOLFDWLRQ ([DPSOHV

7KH SUHFHGLQJ VHFWLRQ� 6HFWLRQ �� SURYLGHG VRPH SURJUDPPLQJ H[DPSOHV IRU FRPPXQLFDWLQJ EHWZHHQ WKH 3RVLWLRQ &RQ�
WURO 8QLW DQG WKH 3&� 1RZ WKLV VHFWLRQ SURYLGHV DSSOLFDWLRQ H[DPSOHV ZKLFK LOOXVWUDWH WKH EDVLF SURFHGXUH IRU FRQQHFWLQJ
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)ROORZ WKH VWHSV OLVWHG EHORZ IRU SUHSDULQJ DQG XVLQJ WKH 3RVLWLRQ &RQWURO
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�� &RQQHFW WKH 3RVLWLRQ &RQWURO 8QLW� PRWRU� DQG PRWRU GULYHU�
�� 3URJUDP WKH LQWHUQDO VHWWLQJV�
�� 6HW DOO UHTXLUHG SDUDPHWHUV DQG GDWD�
�� 7HVW WKH V\VWHP�
�� 5XQ WKH V\VWHP�

2SHUDWLQJ 3URFHGXUH 6HFWLRQ �ï�



��

�ï� ([WHUQDO &RQQHFWLRQV
7KH GLDJUDP EHORZ VKRZV WKH ZLULQJ EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG
WKH PRWRU GULYHU�

(
P
H
UJ
H
Q
F
\
V
WR
S

5
H
D
G
\

��

��

��

��

��

��

��

��

��

�

�

�

�

�

�

�

�

�

2ULJLQ
SUR[LPLW\

/// /&:
OLPLW

2ULJLQ VLJQDO GLVF



 3KRWRPLFURVHQVRU �20521 6(ï6;����
�PDUNHWHG LQ -DSDQ�

��� WR ��� 9$&

1&

&:

&&:

�

ï

�

ï

)*

 



$

$&20

$

$&20

%

%&20

%

%&20

1&

�� WR ��
9'&

&: OLPLW

&&: OLPLW

(PHUJHQF\ VWRS

([WHUQDO LQWHUUXSW

2ULJLQ

2ULJLQ SUR[LPLW\

/RFDO

5HDG\

�
9'&

&: SXOVH
RXWSXW

&&: SXOVH
RXWSXW

3XOVH RXWSXW
�QRQ�GLUHFWLRQDO�

'LUHFWLRQ
RXWSXW

�

�

�

�

�

�

�

�

�

��

��

��

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

$

%

,�2 FRQQHF�
WRU

� 9

�� 9

�

ï

�

ï

�

ï

�

ï

�

ï

([WHUQDO &RQQHFWLRQV 6HFWLRQ �ï�



��

�ï� ,QWHUQDO 6HWWLQJV

7KH SURJUDP WR FRQWURO WKH VWHSSLQJ PRWRU ZLOO H[HFXWH WKH IROORZLQJ RSHUD�
WLRQV�

� 7UDQVIHU WKH SDUDPHWHUV DQG VSHHGV VWRUHG LQ WKH '0 DUHD RI WKH 3& WR WKH
3RVLWLRQ &RQWURO 8QLW ZKHQ SRZHU WXUQV RQ�
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25,*,1��

� 7UDQVIHU D VHULHV RI SRVLWLRQLQJ DFWLRQV WR WKH 3RVLWLRQ &RQWURO 8QLW ZKHQ
HLWKHU RI WKH H[WHUQDO VZLWFKHV $ DQG % LV WXUQHG 21� 7KH 3RVLWLRQ &RQWURO
8QLW XVHV WKHVH SRVLWLRQLQJ DFWLRQV WR FRQWURO SRVLWLRQLQJ XQWLO WKH VZLWFK LV
WXUQHG 2))�

7KH IROORZLQJ FKDUWV LOOXVWUDWH WKH WZR VHULHV RI SRVLWLRQLQJ DFWLRQV WUDQVIHUUHG
WR WKH 3RVLWLRQ &RQWURO 8QLW�

���

���

���

ï�� PP 2ULJLQ ��� PP

���

���

���

ï�� PP 2ULJLQ ��� PP

���

)ORZFKDUW ([HFXWLRQ RI WKLV SURJUDP IROORZV WKH IORZFKDUW EHORZ�

6ZLWFK % 21"
<HV

1R

6ZLWFK $ 21"

<HV

1R

6HULHV % GDWD
WUDQVIHUUHG IURP 3& WR

3&8"

7UDQVIHU

)LUVW DGGUHVV VHW�

<HV

1R

6HULHV $ GDWD
WUDQVIHUUHG IURP 3& WR

3&8"

67$57 VHW�

7UDQVIHU

'DWD WUDQVIHU
6(7 25,*,1

3RZHU 21

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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,QSXWWLQJ WKH 3URJUDP :KHQ WKH QHFHVVDU\ ZLULQJ KDV EHHQ FRPSOHWHG� WKH SURJUDP PXVW EH ZULW�
WHQ LQWR 3& PHPRU\ YLD WKH 3URJUDPPLQJ &RQVROH� )LUVW PRXQW WKH 3RVLWLRQ
&RQWURO 8QLW WR WKH &38 5DFN� 7KLV H[DPSOH DVVXPHV WKDW WKH 3RVLWLRQ &RQ�
WURO 8QLW LV PRXQWHG WR D VORW RI WKH &38 5DFN WKDW ZLOO EH DOORFDWHG ,5 �� WR
,5 ���

1H[W� WXUQ RQ SRZHU WR WKH 3&� 7KH 32:(5 /(' RQ WKH 3& ZLOO OLJKW DQG WKH
RSHUDWLQJ PRGH RI WKH 3& ZLOO EH GLVSOD\HG RQ WKH 3URJUDPPLQJ &RQVROH�
HQFORVHG LQ �!�

�352*5$0!
3$66:25'

7R HQDEOH RSHUDWLRQ RI WKH 3URJUDPPLQJ &RQVROH� SUHVV WKH &/5� 02175�
DQG &/5 NH\V�

�021,725!
����

7KH PHVVDJHV 0(025< (55 DQG ,�2 9(5,)< (55 PD\ EH GLVSOD\HG DIWHU
WKH ILUVW DQG VHFRQG WLPHV WKDW &/5 LV SUHVVHG� ,I WKLV KDSSHQV� \RX QHHG WR
LGHQWLI\ DQG FRUUHFW WKH HUURU�

5HDGLQJ WKH (UURU 7R UHDG WKH HUURU� SUHVV &/5� )81� 02175� DQG &/5 NH\V� 7KH IROORZLQJ
GLVSOD\V ZLOO DSSHDU�

����

)81�""�

0(025< (55

,�2 9(5 (55

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�



��

&OHDULQJ D 0HPRU\ (UURU 7R FOHDU 0(025< (55� SUHVV WKH IROORZLQJ NH\V�

����

����

����

���� 0(025< &/5"
+5 &17 '0

���� 0(025< &/5
(1' +5 &17 '0

7R FOHDU 12 (1' ,1675� SUHVV WKH IROORZLQJ NH\V�

����

����
)81�""�

����
)81��"�

����
(1'����

����
123�""�

7R FOHDU ,�2 9(5,)< (55� SUHVV WKH IROORZLQJ NH\V�

����

����
)81�""�

����,�27%/
"ï"8 

����,�27%/:5,7(
""""

����,�27%/:5,7(
����

����,�27%/:5,7(
2.

&OHDULQJ D 1R (1'����
,QVWUXFWLRQ (UURU

&OHDULQJ DQ ,�2 9HULILFDWLRQ
(UURU

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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:ULWLQJ 'DWD 2QFH DQ\ HUURUV KDYH EHHQ FOHDUHG� WKH QH[W VWHS LV WR HQWHU WKH SDUDPHWHUV�
VSHHGV� DQG SRVLWLRQLQJ DFWLRQV LQWR WKH '0 DUHD RI WKH 3&� �7KH WDEOHV RQ
WKH IROORZLQJ SDJHV VKRZ WKH GDWD WR EH HQWHUHG IRU WKLV H[DPSOH�� 7KH '0
DUHD PXVW EH FOHDUHG EHIRUH ZULWLQJ WKH GDWD LQWR LW�

'HFLPDO ,QSXW 7KH NH\ VHTXHQFH VKRZQ EHORZ LV DQ H[DPSOH RI KRZ WR ZULWH GDWD LQWR '0
����

����

����
&+$11(/ '0 ���

����
&+$11(/ '0 ���

'���
����

���� 35(6 9$/
'��� ���� """"

���� 35(6 9$/
'��� ���� ����

'���
����

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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7KH IROORZLQJ NH\ VHTXHQFH LV DQ H[DPSOH RI ZULWLQJ GDWD DV ELQDU\ LQSXW�

����

����
&+$11(/ '0 ��

����
&+$11(/ '0 ���

'��� 02175
����������������

'��� &+*"
a���������������

'��� &+*"
�a��������������

'��� &+*"
��a�������������

'��� &+*"
���a������������

'��� &+*"
����a�����������

'��� &+*"
���a������������

'��� &+*"
��a�������������

'��� 02175
����������������

'0 $UHD $OORFDWLRQV
:RUG 'DWD 5HPDUNV

��� ���� 'DWD UHJLVWHU FOHDUHG �LQGLUHFW DGGUHVV FOHDUHG�

��� ���� 8QLW DGGUHVV

��� ����

��� ���� 8QLW� PP

��� ���� 3XOVH UDWH DGGUHVV

��� ���� ��� PP�SXOVH

��� ����

��� ���� &: OLPLW DGGUHVV

��� ���� ������ SXOVHV

��� ����

��� ���� &&: OLPLW DGGUHVV

��� ���� ������ SXOVHV

��� ����

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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:RUG 5HPDUNV'DWD

��� ���� %DFNODVK FRPSHQVDWLRQ DGGUHVV

��� ���� %DFNODVK �

��� ����

��� ���� 0D[LPXP VSHHG DGGUHVV

��� ���� 0D[LPXP VSHHG ������ SXOVH�V�

��� ����

��� ���� ,QLWLDO VSHHG DGGUHVV

��� ���� ,QLWLDO VSHHG ��� SXOVHV�V�

��� ����

��� ���� $FFHOHUDWLRQ�GHFHOHUDWLRQ WLPH DGGUHVV

��� ����

��� ���� $FFHOHUDWLRQ�GHFHOHUDWLRQ WLPH ���� V�

��� ���� $GGUHVV IRU FRQVWDQWïVSHHG IHHGLQJ

��� ����

��� ���� &RQVWDQWïVSHHG IHHGLQJ ���� SXOVHV�

��� ���� 'ZHOO WLPH DGGUHVV

��� ����

��� ���� 'ZHOO WLPH �� V�

��� ���� 25,*,1 6($5&+ SDWWHUQ DQG GLUHFWLRQ

��� ����

��� ���� 6HDUFK SDWWHUQ ���� &&:

��� ���� 2ULJLQ FRPSHQVDWLRQ DGGUHVV

��� ����

��� ���� 2ULJLQ FRPSHQVDWLRQ ���

��� ���� 6SHHG �� DGGUHVV �25,*,1 5(7851 VSHHG�

��� ����

��� ���� 6SHHG �� ������ SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV �25,*,1 6($5&+ VSHHG�

��� ����

��� ���� 6SHHG �� ������ SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV �PDQXDO ORZ VSHHG�

��� ����

��� ���� 6SHHG �� ������ SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ������ SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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:RUG 5HPDUNV'DWD

��� ����

��� ���� 6SHHG �� ������ SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ��� SXOVH�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ��� SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ��� SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ��� SXOVHV�V�

��� ���� 6SHHG �� DGGUHVV

��� ����

��� ���� 6SHHG �� ��� SXOVHV�V�

��� ����

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���� 2ULJLQ � ��� SXOVHV� 6SHHG ��

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���� ��� ï ���� SXOVHV� 6SHHG ��

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���$ ��� � ��� SXOVHV� 6SHHG ��

��� ���� BBB

��� ���� BBB

��� ���� BBB

��� ���� BBB

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���� 2ULJLQ � ��� SXOVHV� 6SHHG ��

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���� ��� ï ����� SXOVHV� 6SHHG ��

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���� ��� � ����� SXOVHV� 6SHHG ��

��� ���� 3RVLWLRQLQJ DFWLRQ DGGUHVV

��� ����

��� ���% ��� ï ��� SXOVHV� 6SHHG ��

,QWHUQDO 6HWWLQJV 6HFWLRQ �ï�
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,5 $UHD :RUN %LW $OORFDWLRQV
%LW ,5 �� ,5 �� ,5 ��

� 7UDQVIHU VWDUW �KDQGVKDNH� 6(7 $''5(66 ,/ ,QSXW WR :5,7( $''5(66

� $&. ULVH 6(7 $''5(66 EHJLQ ,QSXW WR :5,7( '$7$ �

� $&. IDOO 6(7 $''5(66 GLIIHUHQWLDO ,QSXW WR :5,7( '$7$ �

� 3URJUDP VWDUW 6(7 $''5(66 DX[LOLDU\

� 3URJUDP VWRS 6(7 $''5(66 FRPSOHWHG

� ,/ 6(7 $''5(66 FRPSOHWHG

� 7UDQVIHU VWDUW

� 7UDQVIHU HQG

� ,QWHUQDO ïïï ïïï

� 6: $ ULVH

�� 6: % ULVH

�� 3DUDPHWHU DQG VSHHG WUDQVIHU HQG

�� 'DWD WUDQVIHU HQG ZKHQ 6:ï$ 21

�� 'DWD WUDQVIHU HQG ZKHQ 6:ï% 21

�ï� 3URJUDP

2QFH \RX KDYH FRPSOHWHG WKH SUHSDUDWLRQV GHVFULEHG RQ WKH ODVW IHZ SDJHV�
ZULWH WKH IROORZLQJ SURJUDP WR 3& PHPRU\ YLD WKH 3URJUDPPLQJ &RQVROH�
7KH 3& PXVW EH LQ 352*5$0 PRGH ZKHQ ZULWLQJ D SURJUDP� :KHQ WKLV SUR�
JUDP LV H[HFXWHG� WKH GDWD VWRUHG LQ WKH '0 DUHD LV VHTXHQWLDOO\ WUDQVIHUUHG
IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW�

3URJUDP 6HFWLRQ �ï�
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75 �

23(5$7,1* 02'(

6&$1 &/2&.

&RQWUROV
:5,7( $''5(66�
:5,7( '$7$ �� DQG
:5,7( '$7$ ��

',)8 ���� ����

',)8 ���� ����

&03 ����

'0���

�����

75 �

6:� $ LQSXW WR DFWLYDWH �VW
VHULHV RI SRVLWLRQLQJ DFWLRQV
6:� % LQSXW WR DFWLYDWH �QG
VHULHV RI SRVLWLRQLQJ DFWLRQV
/HDGLQJ HGJH DQG WUDLOLQJ HGJH RI $&.
GHWHFWHG�

3DUDPHWHUV DQG VSHHG
WUDQVIHU FRPSOHWHG�

6(7 25,*,1

'DWD WUDQVIHU RI 6: $ FRPSOHWHG�

'DWD WUDQVIHU FRPSOHWHG VWDWXV KHOG�

&03 ����

'0���

�����

&03 ����

'0���

�����

'DWD WUDQVIHU RI 6: % FRPSOHWHG�

1RUPDOO\ 21
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',)8 ���� ����

',)8 ���� ����

:5,7( $''5(66

:5,7( '$7$ �

:5,7( '$7$ �

'DWD WUDQVIHU VWDUWHG�

'0��� LQLWLDO VHW
�VHWWLQJ RI ILUVW WUDQVIHU DGGUHVV
DFFRUGLQJ WR VWDWXV RI 6: $ 	
6: %�

'DWD FRXQW

'DWD RXWSXW WR GDWD EXV�

6(7 $''5(66 VHW�

7UDLOLQJ HGJH RI $&. GHWHFWHG�

6(7 $''5(66

$GGUHVV ���� VHW�

029 ����
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'0���
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6:� $ ���� ���� ����

6:� % ����

����
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����

(1' ����

6(7 $''5(66

67$57

3URJUDP VWDUW

�ï� 6HWWLQJ 3& WR 581
7KH 3RVLWLRQ &RQWURO 8QLW PXVW EH LQ 5(027( PRGH ZKHQ LW LV EHLQJ FRQ�
WUROOHG E\ WKH 3&� ,W LV DOZD\V JRRG SUDFWLFH DIWHU SURJUDPPLQJ WR FKHFN WKDW
LW LV LQ 5(027( PRGH� 7KHQ VHW WKH 3& WR HLWKHU 021,725 RU 581 PRGH
ZLWK WKH PRGH VHOHFWRU RQ WKH 3URJUDPPLQJ &RQVROH� 7KH 581 /(' RQ WKH
3RVLWLRQ &RQWURO 8QLW VKRXOG OLJKW� &KHFN WKH RSHUDWLRQ RI WKH $ DQG % FRP�
PDQG LQSXWV�

�ï� $GGLWLRQDO 3& 3URJUDP ([DPSOHV
7KLV VHFWLRQ LQWURGXFHV RWKHU 3& SURJUDPPLQJ H[DPSOHV IRU WKH 3RVLWLRQ
&RQWURO 8QLW LQ RUGHU WR GHVFULEH VOLJKWO\ PRUH FRPSOLFDWHG SURJUDPPLQJ SULQ�
FLSOHV� ,Q DOO RI WKHVH H[DPSOHV� LW LV DVVXPHG WKDW WKH 3RVLWLRQ &RQWURO 8QLW
KDV EHHQ DOORFDWHG ,5 �� WR ,5 ���

�ï�ï� ([DPSOH �
7KLV H[DPSOH SURJUDP SHUIRUPV WKH IROORZLQJ RSHUDWLRQ�

2ULJLQ ��� ��� ��� �P�

$GGLWLRQDO 3& 3URJUDP ([DPSOHV 6HFWLRQ �ï�
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�� �� ���� �� $ URERW KDQG JUDVSV DQ REMHFW ORFDWHG DW WKH RULJLQ DQG FDUULHV LW WR SRLQW
����

�� ,W WKHQ UHOHDVHV WKH REMHFW DW SRLQW ��� DQG UHWXUQV LW WR WKH RULJLQ�
�� 7KH KDQG WKHQ JUDVSV DQRWKHU REMHFW DW WKH RULJLQ� FDUULHV LW WR SRLQW ����

UHOHDVHV LW� DQG UHWXUQV WR WKH RULJLQ�
�� 7KLV SURFHVV LV UHSHDWHG XQWLO DOO REMHFWV KDYH EHHQ FDUULHG WR SRLQWV ����

��������P��
�� $IWHU WKH REMHFW KDV EHHQ UHOHDVHG DW SRLQW �P�� WKH F\FOH UHVWDUWV IURP

SRLQW ����

,W LV DVVXPHG WKDW DOO SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV IRU SRLQWV
��� WKURXJK �P� DUH VWRUHG LQ PHPRU\� 7KH IROORZLQJ IORZFKDUW VKRZV WKH H[�
HFXWLRQ VHTXHQFH IRU WKLV SURJUDP�

6WDUW

6: 21"

25,*,1 6($5&+

7LPHU VWDUWHG�

&RQWLQXH"

<HV

1R

2ULJLQ IODJ 21"

<HV

1R

$ ELW 21
�JUDVS�

$ ELW 2))�
�UHOHDVH�

7LPH XS"

<HV

1R

2ULJLQ IODJ 21"

<HV

1R

67$57
�FRPPDQG ELW�

25,*,1 5(7851

<HV

1R

$GGLWLRQDO 3& 3URJUDP ([DPSOHV 6HFWLRQ �ï�
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/DGGHU 'LDJUDP
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���� �2ULJLQ�

����

��� �&RQWLQXH�

6:

23(5$7,1* 02'(

6&$1 &/2&.

67$57

(1' ����

���� �2ULJLQ�

���� �2ULJLQ�

25,*,1 6($5&+

25,*,1 5(7851

2SHUDWLRQ ELW

������V

7,0
���

7,0
���

1RUPDOO\ 21

6: $�
2SHUDWLRQ VWDUW VZLWFK

%LW ZKLFK FRQWUROV JUDVSLQJ�UHOHDVLQJ RI REMHFW �21� JUDVS WKH REMHFW� 2))�
UHOHDVH WKH REMHFW�

$GGLWLRQDO 3& 3URJUDP ([DPSOHV 6HFWLRQ �ï�
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�ï�ï� ([DPSOH �

7KLV H[DPSOH SURJUDP SHUIRUPV WKH IROORZLQJ RSHUDWLRQ� $ SRVLWLRQLQJ DFWLRQ
LV VWRUHG DW DGGUHVV ���� DV DQ DEVROXWH SRVLWLRQ VR WKDW LWV SURGXFW ZLWK ��
�FRXQWHU YDOXH� GRHV QRW H[FHHG OLPLWV� 7KH RULJLQ LV HVWDEOLVKHG SULRU WR VWDUW�
LQJ H[HFXWLRQ RI WKH SURJUDP�

��� ��� ��� ���

�� �� ���� �� 3RVLWLRQLQJ DFWLRQV DUH UHSHDWHG LQ WKH VDPH GLUHFWLRQ DQG DW HTXDO LQ�
WHUYDOV� XVLQJ D VSHFLILF UHIHUHQFH SRLQW�

�� 0RYHPHQW LV IURP WKH RULJLQ WR ���� IURP ��� WR ���� IURP ��� WR ���� DQG VR
RQ�

7KH IROORZLQJ IORZFKDUW LOOXVWUDWHV WKH H[HFXWLRQ VHTXHQFH�

6WDUW

2ULJLQ"

<HV

1R

67$57
�FRPPDQG ELW�

&RQWLQXH"

<HV

1R

&RXQWHUï�
 &RXQWHU

&RXQWHU �

<HV

1R

6(7 25,*,1

&RXQWHU UHVHW

$GGLWLRQDO 3& 3URJUDP ([DPSOHV 6HFWLRQ �ï�
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6(7 25,*,1
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1RUPDOO\ 21

$GGLWLRQDO 3& 3URJUDP ([DPSOHV 6HFWLRQ �ï�
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6(&7,21 �
(UURU 3URFHVVLQJ

7KLV VHFWLRQ H[SODLQV WKH W\SHV RI HUURUV ZKLFK PD\ RFFXU� KRZ WKH\ DUH LGHQWLILHG� DQG KRZ WKH\ DUH SURFHVVHG� ,Q JHQHU�
DO� HUURU SURFHVVLQJ LV IDFLOLWDWHG E\ /('V WKDW LQGLFDWH VSHFLILF HUURUV� E\ HUURU FRGH WUDQVIHUV WR WKH 3& RU 7HDFKLQJ %R[�
DQG E\ WKH VXEVHTXHQW HUURU FRGH GLVSOD\V RQ WKH 3URJUDPPLQJ &RQVROH DQG RQ WKH 7HDFKLQJ %R[�

�ï� (UURU &ODVVLILFDWLRQ DQG ,GHQWLILFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DVLF 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� (UURU &ODVVLILFDWLRQ DQG ,GHQWLILFDWLRQ

(UURUV DUH FODVVLILHG LQWR IRXU W\SHV� DV VKRZQ LQ WKH WDEOH EHORZ� 7KH W\SH RI
HUURU FDQ EH LGHQWLILHG E\ WKH VWDWXV RI WKH /('V RQ WKH IURQW SDQHO RI WKH 3R�
VLWLRQ &RQWURO 8QLW� $ FRPSOHWH OLVWLQJ RI WKH HUURUV LQFOXGHG LQ HDFK RI WKH
IRXU W\SHV� DQG WKHLU UHVSHFWLYH HUURU FRGHV� LV SURYLGHG LQ $SSHQGL[ %� (DFK
HUURU FDQ EH LGHQWLILHG E\ LWV HUURU FRGH�

1R� (UURU W\SH 'HVFULSWLRQ

� (PHUJHQF\ VWRSV /(' VWDWXV 581 IODVKHV�

)ODJ VWDWXV &1& (UURU �,5 Q��� ELW ��� WXUQV 21�
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�ï� 7HDFKLQJ %R[ 'LVSOD\V
,Q /2&$/ PRGH� WKH 3RVLWLRQ &RQWURO 8QLW GLUHFWO\ GLVSOD\V HUURU FRGHV RQ WKH
7HDFKLQJ %R[� 7R FOHDU WKH HUURU FRGH GLVSOD\ RQ WKH 7HDFKLQJ %R[� WXUQ LWV
SRZHU 2)) DQG EDFN 21� RU WRJJOH WKH PRGH VHOHFWRU WR 5(027( DQG EDFN
WR /2&$/� 6LQFH FRPPXQLFDWLRQ HUURUV RFFXU LQ 5(027( PRGH� HUURU FRGHV
IRU WKHVH DUH QRW GLVSOD\HG RQ WKH 7HDFKLQJ %R[�

)RU D GHWDLOHG H[SODQDWLRQ RI HUURU FRGH GLVSOD\V RQ WKH 7HDFKLQJ %R[� UHIHU
WR WKH 7HDFKLQJ %R[ 2SHUDWLRQ 0DQXDO�

�ï� 5HVHWWLQJ
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027(� RU IURP /2&$/ WR 5(027( DQG EDFN WR /2&$/�

�� 7RJJOH WKH H[WHUQDO ORFDO LQSXW IURP 21 WR 2)) DQG EDFN WR 21� RU IURP
2)) WR 21 DQG EDFN WR 2))�

�� 7RJJOH 23(5$7,1* 02'( �,5 Q��� ELW �� 21 DQG 2))�
�� 7RJJOH &/($5 +$1'6+$.,1* (5525 �,5 Q��� ELW �� 21 DQG 2))�

5HVHWWLQJ 6HFWLRQ �ï�



���



���

$SSHQGL[ $
6WDQGDUG 0RGHOV
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$SSHQGL[ %
6SHFLILFDWLRQV

*HQHUDO 6SHFLILFDWLRQV
7KH JHQHUDO VSHFLILFDWLRQV FRQIRUP WR WKH 6<60$& & 6HULHV VSHFLILFDWLRQV�

3HUIRUPDQFH
6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV

&RQWURO 1R� RI $[HV 2QH

3RVLWLRQLQJ ,QSXW XQLW ��SXOVHV� PP� LQFK� GHJ� RU SXOVH EHWZHHQ ������
DQG ��

0D[LPXP LQSXW 6HOHFWHG XQLW [ �������

'DWD FDSDFLW\ ��� SRVLWLRQLQJ DFWLRQV

6SHHG FRPPDQGV 6SHHGV ��VWHSV VSHHG FRQWURO IRU 25,*,1 5(�
7851� 25,*,1 6($5&+� PDQXDO RSHUD�
WLRQV� DQG RWKHU GHVLUHG VSHHGV LQSXW E\
XVHU� 8QLW� PP�V� LQFK�V� GHJ�V� RU SXOVH�V�

$FFHOHUDWLRQ�GHFHOHUDWLRQ $XWRPDWLF WUDSH]RLGDO DFFHOHUDWLRQ�GHFHO�
HUDWLRQ FXUYH

0D[LPXP VSHHG ��� NSSV
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7HDFKLQJ IXQFWLRQV 0DQXDO RSHUDWLRQ 6LQJOH D[LV RSHUDWLRQ

3OD\EDFN 3RLQW� WR�SRLQW GDWD WHDFKLQJ

6WHSZLVH H[HFXWLRQ ,QGLYLGXDO SRVLWLRQLQJ DFWLRQV

3RZHU 5DWLQJV DQG
3RZHU 6XSSO\

7KH 3RVLWLRQ &RQWURO 8QLW LV VXSSOLHG SRZHU IURP WKH 3& 3RZHU 6XSSO\ 8QLW�
HLWKHU �*�$�ï36���ï( RU �*�$�ï36���ï(� YLD WKH &38 5DFN� ([SDQVLRQ
,�2 5DFN� RU 6ODYH 5DFN�

5DWHG FXUUHQW DQG YROWDJH � 9'&
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7KH XVHU VKRXOG QRW DWWHPSW WR RSHUDWH WKH 3RVLWLRQ &RQWURO 8QLW GXULQJ WKLV SHULRG�
$OWKRXJK WKH 3& ZLOO RSHUDWH� WKH 3RVLWLRQ &RQWURO 8QLW ZLOO QRW� 7KXV WKH $5 DUHD )LUVW
6FDQ IODJ �$5 ���� IRU WKH &��� 3& DQG $5 ����� IRU WKH &����+ RU &����+ 3&V�
XVHG ZKHQ SRZHU WXUQV 21 ZLOO EH LJQRUHG�

7KH ILJXUHV EHORZ VKRZ WKH FRQILJXUDWLRQV RI WKH 8QLWV DORQJ ZLWK WKHLU SRZHU
UHTXLUHPHQWV� 7KH SRZHU UHTXLUHPHQWV RI WKH FRQWURO V\VWHP VKRXOG EH FRQ�
VLGHUHG FRPSUHKHQVLYHO\� &RQQHFW WKH 3RZHU 6XSSO\ 8QLWV VXFK WKDW WKHLU
VXSSO\ FXUUHQW RXWSXW LV QRW H[FHHGHG E\ WKH WRWDO SRZHU FRQVXPSWLRQ RI WKH
8QLWV ZLWKLQ WKH EURNHQ�OLQH ER[HV�

&38

&38
�*�$�ï&38��ï(9��
&����+ï&38��ï(9��
RU
&����+ï&38��ï(9�

3&8
�*�$�ï1&���ï(9�

&38 3RZHU 6XSSO\
�*�&�ï36���ï(�
ï36���ï(

� 9� � $

� 9� ��� P$

&38 3RZHU 6XSSO\
�*�$�ï36���ï(

� 9� �� $

� 9� � $

7HDFKLQJ %R[
�*�$�ï78���ï(

� 9� ��� P$

2WKHU ,�2 8QLWV

,�2 &RQWURO 8QLW
�*�$�ï,,����,,���

7HDFKLQJ %R[
&���ï78���ï(

� 9� ��� P$

&RQQHFWLQJ &DEOH� &���ï&1���
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,�2

,�2 3RZHU 6XSSO\
�*�$�ï36���ï(�
36���ï(

� 9� � $

3&8
�*�$�ï1&���ï(9�

� 9� ��� P$

2WKHU ,�2 8QLWV

,�2 ,QWHUIDFH 8QLW
�*�$�ï,,���

7HDFKLQJ %R[
�*�$�ï78���ï(

� 9� ��� P$

7HDFKLQJ %R[
&���ï78���ï(

� 9� ��� P$
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$SSHQGL[ &
(UURU &RGH /LVW

(UURU W\SH (UURU �SUREOHP DUHD� &RGH &DXVHV RI DEQRUPDOLW\ DQG VWDWXV &RUUHFWLRQ

(PHUJHQF\
VWRS

�QRW VSHFLILF� � � � � ([WHUQDO HPHUJHQF\ VWRS LQSXW LV
23(1�

5HVHW DQG UHVXPH�

&: OLPLW 21 �H[WHUQDO
LQSXW�

� � � � :RUNSLHFH LV DW RU H[FHHGV &: OLPLW� /2&$/ PRGH� VHW ZRUN�
SLHFH ZLWKLQ WKH GHVLJ�
QDWHG OLPLWV� UHVHW� DQG
UHVXPH� 5(027( PRGH�
UHVHW DQG UHVXPH�

&&: OLPLW 21 �H[WHU�
QDO LQSXW�

� � � � :RUNSLHFH LV DW RU H[FHHGV &&:
OLPLW SRVLWLRQ�

/2&$/ PRGH� VHW ZRUN�
SLHFH ZLWKLQ GHVLJQDWHG
OLPLWV� UHVHW� DQG UHVXPH�
5(027( PRGH� UHVHW
DQG UHVXPH�

5HDG\ LQSXW 2)) �H[�
WHUQDO LQSXW�

� � � � 5HDG\ LQSXW WXUQHG 2)) XSRQ H[�
HFXWLRQ RI LQFKLQJ� 67$57� 25,*,1
6($5&+� RU 25,*,1 5(7851�

7XUQ 21 5HDG\ LQSXW� UH�
VHW IXQFWLRQV� DQG UHVXPH
SRVLWLRQLQJ�

0RGH VZLWFKLQJ �H[�
WHUQDO LQSXW� IURQW SDQ�
HO�

� � � � 7KH 3&8 PRGH VZLWFKHG GXULQJ PR�
WRU RSHUDWLRQ�

6HW WKH FRUUHFW PRGH� DQG
UHVXPH SRVLWLRQLQJ�

'LUHFWLRQ VHWWLQJ HUURU
�SRVLWLRQLQJ DFWLRQ�

� � � � 6XFFHVVLYH SRVLWLRQLQJ DFWLRQV DW�
WHPSWHG WR FKDQJH WKH GLUHFWLRQ RI
PRWRU URWDWLRQ ZLWKRXW GHFHOHUDWLRQ�

5HVHW DQG FRUUHFW WKH SR�
VLWLRQLQJ DFWLRQ DWWULEXWHV
VR WKDW WKH PRWRU VKDIW
GRHV QRW UHYHUVH GLUHFWLRQ
ZKHQ WKH SRVLWLRQLQJ DF�
WLRQ FRPSOHWLRQ FRGH LV
VHW WR ��

&RPSOHWLRQ FRGH VHW�
WLQJ HUURU �SRVLWLRQLQJ
DFWLRQ�

� � � � 3RVLWLRQLQJ DFWLRQ ZLWK D FRPSOHWLRQ
FRGH RI � �FRQWLQXRXV� LV DOVR GHVLJ�
QDWHG DV WKH EDQN HQG�

5HVHW� DQG VHW WKH FRP�
SOHWLRQ FRGH WR � WR IRU
DQ\ SRVLWLRQLQJ DFWLRQV
WKDW DUH GHVLJQDWHG DV
EDQN HQGV�

&1& HUURU 'DWD VHWWLQJ HUURU ���
�SRVLWLRQLQJ DFWLRQ�

� � � � 1R SRVLWLRQLQJ DFWLRQ H[LVWHG DW
67$57 �QR FRGH RQ 7HDFKLQJ %R[��

5HVHW� DQG DQG VHW GDWD
IRU SRVLWLRQLQJ DFWLRQ LQ
TXHVWLRQ�

'DWD VHWWLQJ HUURU���
�SDUDPHWHUV�

� � � � ([HFXWLRQ RI SRVLWLRQLQJ DFWLRQ H[�
FHHGLQJ &: OLPLW ZDV GHWHFWHG�

5HVHW� DQG FRUUHFW SRVL�
WLRQLQJ DFWLRQ LQ TXHVWLRQ
VR WKDW SRVLWLRQV OLH ZLWKLQ
WKH OLPLWV�

'DWD VHWWLQJ HUURU ���
�SDUDPHWHUV�

� � � � ([HFXWLRQ RI SRVLWLRQLQJ DFWLRQ H[�
FHHGLQJ &&: OLPLW ZDV GHWHFWHG�

'DWD VHWWLQJ HUURU ���
�SRVLWLRQLQJ DFWLRQ�

� � � � 3RVLWLRQLQJ DFWLRQ LV LQSXW LQ PDQQHU
WKDW PDNHV WUDSH]RLGDO DFFHOHUDWLRQ�
GHFHOHUDWLRQ LPSRVVLEOH�

%HFDXVH WKH GLVWDQFH EHWZHHQ
SRLQWV $ DQG % LV WRR VKRUW� GHFHOHU�
DWLRQ EHWZHHQ WKHP LV WRR VXGGHQ�
WKHUHIRUH� WUDSH]RLGDO FXUYLQJ LV LP�
SRVVLEOH�

5HVHW� FRUUHFW SRVLWLRQLQJ
DFWLRQ LQ TXHVWLRQ� DQG
DYRLG SDUDPHWHUV WKDW ZLOO
FDXVH VXGGHQ
DFFHOHUDWLRQ�GHFHOHUDWLRQ�

'DWD VHWWLQJ HUURU ���
�SDUDPHWHUV�

� � � � ,QLWLDO VSHHG �DGGUHVV ����� LV KLJK�
HU WKDQ PD[LPXP VSHHG �DGGUHVV
����� VR WKH DFFHOHUDWLRQ�GHFHOHUD�
WLRQ WDEOH FRXOG QRW EH JHQHUDWHG�

5HVHW� DQG VHW LQLWLDO
VSHHG VORZHU WKDQ PD[L�
PXP VSHHG�

'DWD VHWWLQJ HUURU ���
�SXOVH UDWH�

� � � � %HFDXVH WKH SXOVH UDWH ZDV ]HUR�
SRVLWLRQLQJ DFWLRQ FRXOG QRW EH FRQ�
YHUWHG WR SXOVHV�

5HVHW� DQG VHW SXOVH UDWH
EHWZHHQ ������ DQG ��



(UURU &RGH /LVW $SSHQGL[ &
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(UURU W\SH (UURU �SUREOHP DUHD� &RGH &DXVHV RI DEQRUPDOLW\ DQG VWDWXV &RUUHFWLRQ

'DWD VHWWLQJ HUURU ���
�VSHHG�

� � � � ([HFXWLRQ RI D[LDO PRYHPHQW� LQFK�
LQJ� 67$57� 25,*,1 6($5&+� RU
25,*,1 5(7851 ZDV DWWHPSWHG
ZLWK WKH VSHHG GDWD VHW WR ��

5HVHW DQG VHW VSHHGV EH�
WZHHQ � DQG ������� SSV�

&1& HUURU 'DWD VHWWLQJ HUURU ���
�VSHHG�

� � � � ([HFXWLRQ RI 25,*,1 6($5&+ ZDV
DWWHPSWHG ZKHQ 25,*,1 6($5&+
VSHHG ZDV VHW ORZHU WKH PDQXDO ORZ
VSHHG�

5HVHW DQG VHW PDQXDO ORZ
VSHHG VORZHU WKDQ 25,�
*,1 6($5&+ VSHHG�

$GGUHVV HUURU �XVHU
GDWD�

� � � � 7UDQVIHU RI DGGUHVV RWKHU WKDQ
����ï����� ����ï����� DQG
����ï���� ZDV DWWHPSWHG IURP 3&
WR 3&8�

5HVHW DQG FRUUHFW GDWD
DGGUHVVHV ,Q TXHVWLRQ�

'DWD �� 'DWD �� HUURU
�XVHU GDWD�

� � � � &RQWHQWV RI 'DWD � RU 'DWD � WUDQV�
IHUUHG IURP 3& WR 3&8 KDG XQGH�
ILQHG YDOXHV�

5HVHW DQG FRUUHFW 'DWD �
DQG 'DWD � LQ TXHVWLRQ�

$GGUHVV VHWWLQJ HUURU
�SRVLWLRQLQJ DFWLRQ�

� � � � $GGUHVV ZDV VHW RXWVLGH RI WKH
UDQJH ����ï�����

5HVHW DQG FRUUHFW DG�
GUHVVHV WR EH VHW�

'DWD UHDG HUURU �SRVL�
WLRQLQJ DFWLRQ�

� � � � $GGUHVV GHVLJQDWHG IRU GDWD UHDG LV
RWKHU WKDQ ����ï�����
����ï�����DQG ����ï�����

5HVHW DQG FRUUHFW
DGGUHVVHV IRU GDWD UHDG�

7UDQVPLVVLRQ WLPLQJ
HUURU ��� �WLPLQJ �

� � � � :5,7( '$7$ � GRHV QRW WXUQ 21
ZKHQ LW VKRXOG� 'DWD � WXUQV 21 RXW
RI VHTXHQFH� 7KLV HUURU LV DOVR JHQ�
HUDWHG ZKHQ :5,7( '$7$ � WXUQV
21 ��� PV RU ODWHU DIWHU :5,7( $'�
'5(66 WXUQV 21�

5HVHW DQG FRUUHFW WKH
WUDQVIHU SURJUDP WLPLQJ�

&RPPXQLFDWLRQ
HUURU

7UDQVPLVVLRQ WLPLQJ
HUURU ��� �WLPLQJ�

� � � � :5,7( '$7$ � GRHV QRW WXUQ 21
ZKHQ LW VKRXOG� 7KLV HUURU LV DOVR
JHQHUDWHG ZKHQ :5,7( '$7$ �
WXUQV 21 ��� PV RU ODWHU DIWHU
:5,7( '$7$ � WXUQV 21�

5HVHW DQG FRUUHFW WKH
WUDQVIHU SURJUDP WLPLQJ�

3RVLWLRQLQJ DFWLRQ
UHDG HUURU �SRVLWLRQLQJ
DFWLRQ�

� � � � $Q DGGUHVV RI SRVLWLRQLQJ DFWLRQ
ZLWKRXW GDWD LV UHDG IRU D SRVLWLRQLQJ
DFWLRQ �7KH 7HDFKLQJ %R[ VKRZV
EODQN GDWD��

5HVHW DQG KDYH GDWD UHDG
IURP H[LVWLQJ GDWD�

/HDGLQJ HGJH DFWLYH
ELW HUURU �3& SURJUDP�

� � � � 7KH IROORZLQJ OHDGLQJ HGJH DFWLYH
ELWV UHPDLQ 21 ZKHQ WKH PRGH
FKDQJHV IRUP /2&$/ WR 5(027(�
:5,7( $''5(66� :5,7( '$7$ � �
:5,7( '$7$ �� 5($' '$7$� DQG�
6(7 $''5(66�

5HVHW� FKHFN ZLWK WKH 3&
SURJUDP WR VHH LI WKH ELWV
UHPDLQ 21 ZKHQ
VZLWFKLQJ IURP /2&$/ WR
5(027(� DQG FRUUHFW WKH
3& SURJUDP LV QHFHVVDU\�

6&$1 &/2&. HUURU
�3& SURJUDP�

� � � � 6&$1 &/2&. GRHV WXUQ 21 RU 2))
GXULQJ GDWD WUDQVIHU IRUP WKH 3& WR
WKH 3&8�

5HVHW � FKHFN WR VHH LI WKH
6&$1 &/2&. LV WXUQLQJ
21 DQG 2)) IRUP WKH 3&
3URJUDPPLQJ &RQVROH�
DQG FRUUHFW WKH 3&
SURJUDP LV QHFHVVDU\�

%DWWHU\ YROWDJH
GURS

/RZ EDWWHU\ � � � � 7KH YROWDJH RI WKH 5$0 EDFNXS EDW�
WHU\ GURSV WR � YROWV RU OHVV�

5HSODFH WKH EDWWHU\
��*�$�ï%$7���� UHVHW�
DQG UHVXPH SRVLWLRQLQJ�
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$SSHQGL[ '
3RVLWLRQLQJ $FWLRQ 'DWD &RGLQJ 6KHHWV

$GGUHVV &RPSOHWLRQ
FRGH

$%6�
,1&

'LUHF�
WLRQ �� �
ï�

3RVLWLRQ 6SHHG $GGUHVV &RPSOHWLRQ
FRGH

$%6�
,1&

'LUHF�
WLRQ �� �
ï�

3RVLWLRQ 6SHHG
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$GGUHVV &RPSOHWLRQ
FRGH

$%6�
,1&

'LUHF�
WLRQ �� �
ï�

3RVLWLRQ 6SHHG $GGUHVV &RPSOHWLRQ
FRGH
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*ORVVDU\

DEVROXWH SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH RULJLQ UDWKHU WKDQ LQ UHVSHFW WR WKH SUHVHQW
SRVLWLRQ�

DWWULEXWH 2QH RI VHYHUDO W\SHV RI GDWD WKDW GHILQH SRVLWLRQLQJ DFWLRQV� $WWULEXWHV LQFOXGH
VHWWLQJV VXFK DV LQWHUSRODWLRQ FRGH� LQWHUSRODWLRQ SRLQW� DQG FRPSOHWLRQ FRGH�

EDFNODVK FRPSHQVDWLRQ &RPSHQVDWLRQ IRU WKH DPRXQW RI PHFKDQLFDO SOD\� RU ´ORRVHQHVV�µ SUHVHQW LQ
JHDUV� 6XFK SOD\ FDQ FUHDWH SRVLWLRQLQJ LQDFFXUDF\ ZKHQ WKH GLUHFWLRQ RI
SRVLWLRQLQJ FKDQJHV�

EDQN $ FRPELQDWLRQ RI VHYHUDO SRVLWLRQLQJ DFWLRQV RU VHTXHQFHV� $ EDQN EHJLQV ZKHQ
67$57 LV H[HFXWHG IRU WKH LQLWLDO SRVLWLRQLQJ DFWLRQQ DQG HQGV ZKHQ D
SRVLWLRQLQJ DFWLRQ ZLWK D ´EDQN HQGµ DWWULEXWH KDV EHHQ H[HFXWHG�

EDQN HQG $ SRVLWLRQLQJ DFWLRQ DWWULEXWH WKDW GHVLJQDWHV WKH SRVLWLRQLQJ DFWLRQ DV WKH ILQDO
RQH LQ D EDQN�

%&' $Q DFURQ\P IRU ELQDU\�FRGHG GHFLPDO� 7KLV LV XVHG WR FRGH GHFLPDO QXPEHUV LQ
ELQDU\�

FRPSOHWLRQ FRGH $ SRVLWLRQLQJ DFWLRQ DWWULEXWH WKDW GHWHUPLQHV� XSRQ FRPSOHWLRQ RI D JLYHQ
SRVLWLRQLQJ DFWLRQ� ZKHWKHU SRVLWLRQLQJ VWRSV RU ZKHWKHU WKH QH[W SRVLWLRQLQJ
DFWLRQ LV H[HFXWHG LPPHGLDWHO\� ZLWKRXW D EUHDN�

FRQWLQXRXV �FRPSOHWLRQ� $ FRPSOHWLRQ FRGH WKDW FDXVHV WKH QH[W SRVLWLRQLQJ DFWLRQ WR EH H[HFXWHG
LPPHGLDWHO\ XSRQ FRPSOHWLRQ RI WKH FXUUHQW RQH�

&: DQG &&: $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 FRQQHFWLRQ�

&:�&&: OLPLWV /LPLWV RQ WKH &: DQG &&: VLGHV RI WKH RULJLQ ZKLFK FDQ EH LQWHUQDOO\ VHW WR
UHVWULFW URWDWLRQ RI WKH VKDIW�

GDWD DUHD $ 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�

GLVWULEXWHG FRQWURO $Q DXWRPDWLRQ FRQFHSW LQ ZKLFK HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV ORFDWHG
QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� ,Q RWKHU ZRUGV� FRQWURO LV
GHFHQWUDOL]HG DQG ´GLVWULEXWHGµ RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D FRQFHSW
EDVLF WR 3& V\VWHPV�

'0 DUHD $ 3& GDWD DUHD LQ ZKLFK JHQHUDO RSHUDWLQJ SDUDPHWHUV� VSHHGV� DQG SRVLWLRQV
IRU SRVLWLRQLQJ DFWLRQV DUH VWRUHG�

GZHOO WLPH $ VHWWLQJ WKDW VSHFLILHV WKH SHULRG RI WLPH GXULQJ ZKLFK SRVLWLRQLQJ ZLOO VWRS
EHIRUH H[HFXWLRQ RI WKH QH[W SRVLWLRQLQJ DFWLRQ�

HUURU FRGH $ IRXU�GLJLW FRGH ZKLFK LV RXWSXW WR WKH 3& DQG WKH 7HDFKLQJ %R[ WR LGHQWLI\ WKH
W\SH RI HUURU ZKLFK KDV RFFXUUHG�

HUURU FRXQWHU $ 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�

H[WHUQDO LQWHUUXSW $ IXQFWLRQ ZKHUHE\ SRVLWLRQLQJ PD\ EH VWRSSHG RU VSHHG PD\ EH FKDQJHG�
GXULQJ RSHUDWLRQ� LQ UHVSRQVH WR DQ H[WHUQDO VLJQDO�

IHHGEDFN 7KH UHWXUQ RI D SRUWLRQ RI WKH RXWSXW RI D FLUFXLW RU GHYLFH WR LWV LQSXW� ,W LV XVHG LQ
VHUYRFRQWURO V\VWHPV WR KHOS EULQJ DFWXDO YDOXHV FORVHU WR WDUJHW YDOXHV�

ILHOG $Q DUHD LQ PHPRU\ XVHG WR KROG YDULRXV GDWD VHWWLQJV ZKLFK GHILQH SRVLWLRQLQJ
DFWLRQV� )LHOGV LQFOXGH DGGUHVV� SRVLWLRQ� VSHHG� DQG DWWULEXWH GDWD�

IODJ $ ELW WKDW LV WXUQHG 21 DQG 2)) DXWRPDWLFDOO\ E\ WKH V\VWHP WR SURYLGH VWDWXV
LQIRUPDWLRQ�

JDLQ 7KH LQFUHDVH LQ VLJQDO SRZHU SURGXFHG E\ DQ DPSOLILHU�



*ORVVDU\

���

KXQWLQJ 7KH WHQGHQF\� LQ VHUYRV\VWHPV� WR RYHUFRPSHQVDWH ZKHQ WKH V\VWHP·V
PRPHQWXP FDUULHV LW SDVW WKH WDUJHW SRVLWLRQ�

KRVW FRPSXWHU $ 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 EXVLQHVV
FRPSXWHUV�

LQFKLQJ 0DQXDO IHHGLQJ ZKHUHLQ SRVLWLRQLQJ LV H[HFXWHG RQH SXOVH DW D WLPH�
LQFUHPHQWDO SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH SUHVHQW SRVLWLRQ� UDWKHU WKDQ LQ UHVSHFW WR WKH

RULJLQ�
LQLWLDO SRVLWLRQ 7KH SUHVHQW SRVLWLRQ ZKHQ 67$57 LV H[HFXWHG�
PRGH 2QHRI WZRFKRLFHV RI LQWHUQDO FLUFXLWU\ZKLFK FDQEH VHOHFWHG� YLD D',3 VZLWFK� WR

DOORZ WKH 3RVLWLRQ &RQWURO 8QLW WR EH FRQWUROOHG E\ HLWKHU WKH 7HDFKLQJ %R[ RU WKH
3&� *HQHUDOO\ \RX HQWHU GDWD LQ /2&$/ PRGH� YLD WKH 7HDFKLQJ %R[� DQG WKHQ
VZLWFK WR 5(027( PRGH IRU FRQWLQXRXV RSHUDWLRQ� :KLOH WKH 3RVLWLRQ &RQWURO
8QLW LV LQ 5(027( PRGH� LW FDQ FRPPXQLFDWH ZLWK WKH 3& DQG UHFHLYH
FRPPDQGV IRU H[HFXWLRQ�

1& FRQWDFWV 1RUPDOO\�FORVHG FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW RSHQ ZKHQ WKH UHOD\
LV HQHUJL]HG�

12 FRQWDFWV 1RUPDOO\�RSHQ FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW FORVHZKHQ WKH UHOD\ LV
HQHUJL]HG�

RSHQ�ORRS V\VWHP $ FRQWURO V\VWHP LQ ZKLFK RSHUDWLRQV DUH FDUULHG RXW DFFRUGLQJ WR SURJUDPPHG
LQVWUXFWLRQV� EXW LQ ZKLFK IHHGEDFN LV QRW SURYLGHG IRU DXWRPDWLF DGMXVWPHQWV�

RULJLQ 7KH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ WLPH�
RULJLQ FRPSHQVDWLRQ $ SDUDPHWHU XVHG WR FRUUHFW WKH RULJLQ IURP WKH SRVLWLRQ GHWHUPLQHG DFFRUGLQJ WR

WKH RULJLQ LQSXW VLJQDO�
RULJLQ SUR[LPLW\ VLJQDO $ VLJQDO LQSXW WR LQGLFDWH ZKHQ WKH SRVLWLRQ LV QHDU WKH RULJLQ WR HQDEOH VKLIWLQJ WR

D ORZHU VSHHG�
RULJLQ SUR[LPLW\ 7KH UHJLRQ QHDU WKH RULJLQ� :KHQ SRVLWLRQLQJ HQWHUV WKLV UHJLRQ� D SUR[LPLW\

VZLWFK PD\ RXWSXW D VLJQDO IRU GHFHOHUDWLRQ�
SDUDPHWHUV 'DWD ZKLFK GHWHUPLQHV OLPLWV DQG RWKHU FRQGLWLRQV XQGHU ZKLFK DQ RSHUDWLRQ ZLOO

EH FDUULHG RXW�
SRVLWLRQLQJ DFWLRQ 7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ� $ SDUWLFXODU SRVLWLRQLQJ DFWLRQ PRYHV WKH

ZRUNSLHFH DORQJ RQH RU ERWK D[HV LQ D GLUHFWLRQ� DW D VSHHG� DQG WR D SRVLWLRQ
GHWHUPLQHG E\ WKH GDWD ZKLFK KDV EHHQ VHW�

SUHVHQW SRVLWLRQ 7KH QXPHULF YDOXH LQ SXOVHV GHILQHG DV EHLQJ WKH ´ORFDWLRQµ RI WKH SRVLWLRQLQJ
V\VWHP DW DQ\ RQH SRLQW LQ WLPH� 7KH SUHVHQW SRVLWLRQ SRVLWLRQ LV QRW DEVROXWH� EXW
UDWKHU FDQ EH UHGHILQHG DV UHTXLUHG E\ SRVLWLRQLQJ RSHUDWLRQV�

SXOVHV '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�

SXOVH UDWH 7KH GLVWDQFHPRYHG WKHPRWRU VKDIW GLYLGHG E\ WKH QXPEHU RI SXOVHV UHTXLUHG IRU
WKDW PRYHPHQW�

SXOVH WUDLQ $ VHULHV RI SXOVHV RXWSXW WRJHWKHU�
VHDUFK SDWWHUQ 7KH SDWWHUQ LQ ZKLFK RULJLQ VHDUFK LV FDUULHG RXW� 7KH SDUWLFXODU VHDUFK SDWWHUQ

SHUIRUPHG GHSHQGV RQ WKH SRVLWLRQ RI WKH RULJLQ ZLWK UHVSHFW WR WKH RULJLQ LQSXW
DQG RULJLQ SUR[LPLW\ LQSXW�

VHPLFORVHG�ORRS V\VWHP $ 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�

VHUYRORFN $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\ HQFRGHU
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�

6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW� VXFK DV D 3RVLWLRQ &RQWURO 8QLW� +LJK�6SHHG &RXQWHU 8QLW� RU
$QDORJ 7LPHU 8QLW� ZKLFK LV GHGLFDWHG IRU D VSHFLDO SXUSRVH�

WDUJHW SRVLWLRQ $ SDUDPHWHU IRU D SRVLWLRQLQJ DFWLRQ WKDW GHVLJQDWHV ZKDW SRVLWLRQ LV WR EH
UHDFKHG DW WKH FRPSOHWLRQ RI WKH DFWLRQ�
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WHDFKLQJ :ULWLQJ WKH SUHVHQW SRVLWLRQ LQWR PHPRU\� YLD WKH 7HDFKLQJ %R[� DV WKH WDUJHW
SRVLWLRQ IRU WKH GHVLJQDWHG SRVLWLRQLQJ DFWLRQ�

WHUPLQDWLQJ �FRPSOHWLRQ� $ FRPSOHWLRQ FRGH WKDW FDXVHV SRVLWLRQLQJ WR VWRS XSRQ FRPSOHWLRQ RI WKH
FXUUHQW SRVLWLRQLQJ DFWLRQ�

WUDSH]RLGDO
DFFHOHUDWLRQ�GHFHOHUDWLRQ $FFHOHUDWLQJ DQG GHFHOHUDWLQJ LQ D VWHSZLVH SDWWHUQ VXFK WKDW D WUDSH]RLGDO

ILJXUH LV IRUPHG�
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$
DEVROXWH SRVLWLRQ� ��

DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH� ��� ��

$&. IODJ� ��� ��� ��� ��� ��

DGGUHVV ILHOG� ��

DGGUHVV LQFUHPHQWLQJ� ��

DWWULEXWH ILHOG� ��³��

%
EDFNODVK FRPSHQVDWLRQ� ��

EDQN� ��

EDQN HQG� ��

%DQN (QG IODJ� ��� ��

EDWWHU\� ��

%XV\ IODJ� ��� ��

&
FDEOHV� ��

&&: OLPLW� VHWWLQJ WKH� ��³��

&/($5 +$1'6+$.,1* (5525� ��

FORFNZLVH URWDWLRQ� GHILQLWLRQ RI� ��

FORVHGïORRS V\VWHPV� �

&1& (UURU IODJ� ��

FRPSOHWLRQ FRGH� ��

FRQQHFWRUV� ��

FRQVWDQWïVSHHG IHHGLQJ� ��³��

FRQWURO V\VWHP SULQFLSOHV� �³��

FRXQWHUFORFNZLVH URWDWLRQ� GHILQLWLRQ RI� ��

FXUUHQW DGGUHVV� VWRULQJ WKH� ��

&XUUHQW $GGUHVV IODJ� ��

FXUUHQW SRVLWLRQLQJ DFWLRQ� WUDQVIHUULQJ WKH� ��³��

&XUUHQW 3RVLWLRQLQJ $FWLRQ IODJ� ��

&: OLPLW� VHWWLQJ WKH� ��

&:�&&:� ��

'
GDWD
DOORFDWLRQ� ��
DOORFDWLRQ IRU HUURU FRGHV� ���
FRGLQJ VKHHWV� ���³���
FRPPXQLFDWLRQ ZLWK 3&� ��³��
FRQILJXUDWLRQ� ��³��
LQWHUQDO� ��³��
VHWWLQJ� ��
WUDQVIHUULQJ IURP 3&� ��³��� ��� ��� ��� ��� ��
WUDQVIHUULQJ WR 3&� ��³��
W\SHV RI� ��

'DWD � IODJ� ��� ��

'DWD � IODJ� ��� ��

'DWD 7UDQVIHU IODJ� ��� ��

GLJLWDOïWRïDQDORJ FRQYHUWHUV� �

'0 DUHD VHWWLQJV� IRU WULDO PRWRU RSHUDWLRQ� ��

GZHOO WLPH� VHWWLQJ� ��

(
HPHUJHQF\ VWRS� ��

HUURU FRGHV
H[DPSOHV� ���³���
OLVW RI� ���³���
7HDFKLQJ %R[ GLVSOD\V� ���
WUDQVIHUULQJ WR 3&� ���³���

HUURU FRXQWHUV� �� ��

HUURUV
FODVVLILFDWLRQ RI� ���
FOHDULQJ� ��� ��
H[WHUQDO LQSXW� ��
LGHQWLILFDWLRQ RI� ���
SURFHVVLQJ RI� ���³���
UHDGLQJ� ��
WURXEOHVKRRWLQJ� ���

H[WHUQDO FRQQHFWLRQV� ��

H[WHUQDO LQSXWV� ��³��

H[WHUQDO LQWHUUXSW LQSXWV� ��

([WHUQDO 6HWWLQJ &KHFN IODJ� ��� ��

H[WHUQDOO\ LQSXW /2&$/� ��
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)
IHHGEDFN� �� ��

IODJV� ��³��
$&.� ��� ��� ��� ��
%DQN (QG� ��� ��
%XV\� ��� ��
&1& (UURU� ��
&XUUHQW $GGUHVV� ��
&XUUHQW 3RVLWLRQLQJ $FWLRQ� ��
'DWD �� ��� ��
'DWD �� ��� ��
'DWD 7UDQVIHU� ��� ��
([WHUQDO 6HWWLQJ &KHFN� ��� ��
+DQGVKDNLQJ (UURU� ��� ��� ��
+DUGZDUH (UURU� ��
,QWHUUXSW� ��
2ULJLQ� ��
3&8 581� ��
3RVLWLRQLQJ &RPSOHWHG� ��
VWDWXV DIWHU 25,*,1 6($5&+� ��
VWDWXV GXULQJ GDWD WUDQVIHU� ��³��
VWDWXV GXULQJ HUURU FRGH WUDQVIHU� ���

IURQW SDQHO� ��

*
JURXQGV� ��

+
+DQGVKDNLQJ (UURU IODJ� ��� ��� ��

+DUGZDUH (UURU IODJ� ��

KRVW FRPSXWHUV� �

KXQWLQJ� ��

,
,�2 FRQQHFWRU� ��
H[WHUQDO LQSXWV� ��³��
H[WHUQDO RXWSXWV� ��³��
SLQ OD\RXW� ��³��

,1&�$%6� ��

,1&+ &&:� ��

,1&+ &:� ��

LQFUHPHQWDO SRVLWLRQ� ��

LQGLFDWRUV� ��³��� ��

LQGXFWLYH ORDGV� ��

LQLWLDO VSHHG� VHWWLQJ� ��³��

LQLWLDOL]LQJ� ��

LQWHUQDO GDWD� ��

,QWHUUXSW IODJ� ��

,5 DUHD� DOORFDWLRQV� ��³��

/
/('V� ��

/2&$/� H[WHUQDOO\ LQSXW� ��

0
PDJQHWL]LQJ GLVWULEXWLRQ FLUFXLWV� �

PD[LPXP VSHHG� VHWWLQJ� ��

PRGHV� �
/2&$/ DQG 5(027(� ��� ��
VHOHFWRU VZLWFK� ��

PRWRU ORFN� ��

1
QRLVH �HOHFWURQLF�� SUHYHQWLRQ� ��

QRPHQFODWXUH� ��³��� ��

2
RSHQïORRS V\VWHPV� �� �� �³��

23(5$7,1* 02'(� ��� ��

RSHUDWLQJ SURFHGXUH� EDVLF� ��

RSHUDWLRQDO IORZ� �

RULJLQ� �
GHWHUPLQLQJ IRU WULDO RSHUDWLRQ� ��
HVWDEOLVKLQJ WKH� ��³��

RULJLQ FRPSHQVDWLRQ� VHWWLQJ� ��³��

2ULJLQ IODJ� ��

RULJLQ LQSXWV� ��

RULJLQ SUR[LPLW\ LQSXWV� ��

25,*,1 5(7851� ��� ��

25,*,1 6($5&+� ��� ��³��
IODJ VWDWXV DIWHU� ��
ZLWK 7HDFKLQJ %R[� ��

RULJLQ VHDUFK GLUHFWLRQ� ��

RVFLOODWRU FLUFXLW� ��
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3
SDUDPHWHUV
DOORFDWLRQV IRU� ��
VHWWLQJ� ��� ��³��

3$86(� ��
FDQFHOOLQJ� ��

3& ,17(55837� ��

3&8 581 IODJ� ��

SKRWRHOHFWULF VHQVRUV� ��

SRVLWLRQ ILHOG� ��³��

SRVLWLRQLQJ� LQ WULDO PRWRU RSHUDWLRQ� ��

SRVLWLRQLQJ DFFXUDF\� FRPSXWDWLRQ RI� ��

SRVLWLRQLQJ DFWLRQV
DOORFDWLRQV IRU� ��
FDQFHOOLQJ� ��
GHILQLWLRQ RI� �
VHWWLQJ� ��� ��³��

3RVLWLRQLQJ &RPSOHWHG IODJ� ��

SRZHU DPSOLILHUV� �� ��

SRZHU EDFNXS� ��

SRZHU OLQHV� ��

SRZHU UDWLQJV� ���

SRZHU VXSSO\� ��� ��� ���

SUR[LPLW\ VZLWFKHV� ��

SXOVH IUHTXHQF\� FRPSXWDWLRQ RI� ��

SXOVH JHQHUDWRUV� �

SXOVH UDWH� ��
FDOFXODWLRQ RI� ��

SXOVH WUDLQV� �� �� ��

SXOVHV� ��

5
5$0� ��

5($' '$7$� ��
SURJUDPPLQJ H[DPSOH� ��³��

UHDG\ LQSXWV� ��

5HPRWH ,�2 0DVWHU 8QLWV� �

5(6(7 25,*,1� ��� ��� ��

UHVHWWLQJ WKH 3RVLWLRQ &RQWURO 8QLW� ���³���

5HYLVLRQ KLVWRU\ WRNHQ� ��� ��� ��� ��� ���� ���

URWDU\ HQFRGHUV� �� �� ��

56ï��� FRQQHFWRU� ��

6

6&$1 &/2&.� ��� ��

VHDUFK SDWWHUQV� ��³��� ��� ��� ��� ��� ��� ��

VHPLFORVHGïORRS V\VWHPV� �� �� ��³��

VHQVRUV� ��

VHUYRORFN� ��

VHUYRPRWRU GULYHUV� �� �� �� ��
FRQQHFWLRQV� ��
V\VWHP FRQILJXUDWLRQ XVLQJ� �
ZLWK SKRWRFRXSOHUïLVRODWHG FLUFXLW� ��
ZLWK 77/ LQSXW FLUFXLW� ��

VHUYRPRWRUV� �� �� ��

6(7 $''5(66� ��
SURJUDPPLQJ H[DPSOH� ��

VHWWLQJV
IRU WULDO PRWRU RSHUDWLRQ� ��� ��³��� ��
LQWHUQDO� ��³���

VROHQRLGV� ��

VSHFLILFDWLRQV� ���³���

VSHHG ILHOG� ��

VSHHGV
DOORFDWLRQV IRU� ��
VHWWLQJ� ��� ��³��

VWDQGDUG PRGHOV� ���

67$57� ��
DIWHU EDQN HQG� ��

VWHSSLQJ PRWRU GULYHUV� �� �
FRQQHFWLRQV� ��� ��� ��
IRU WULDO PRWRU RSHUDWLRQ� ��
V\VWHP FRQILJXUDWLRQ XVLQJ� �� �
ZLWK SKRWRFRXSOHUïLVRODWHG FLUFXLW� ��
ZLWK 77/ LQSXW FLUFXLW� ��

VWHSSLQJ PRWRUV� �� �� ��
DQJOH RI URWDWLRQ� �

VWRULQJ FXUUHQW DGGUHVV� ��

VXUJH DEVRUEHUV� ��

VZLWFKHV� ��³��� ��

V\VWHP FRQILJXUDWLRQ
EDVLF� �³�
IRU WULDO PRWRU RSHUDWLRQ� ��
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7
WDFKRJHQHUDWRUV� �� �� ��

7HDFKLQJ %R[� ��� ��

WUDQVIHUULQJ GDWD
IURP 3&� ��³��� ��� ��� ��� ��� ��
WR 3&� ��³��

WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ� ��

WURXEOHVKRRWLQJ� ���

8
XQLW� IRU SRVLWLRQLQJ� ��

:

ZLULQJ� ��³��
H[WHUQDO FRQQHFWLRQV� ��
IRU WULDO PRWRU RSHUDWLRQ� ��³��� ��� ��� ��
3&8 WR PRWRU GULYHU� ��
SUHFDXWLRQV� ��

:5,7( $''5(66� ��

:5,7( '$7$ �� ��

:5,7( '$7$ �� ��
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

Cat No. W142-E1-3

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ�

5HYLVLRQ
FRGH

'DWH 5HYLVHG FRQWHQW

� 1RYHPEHU ���� 7KLV PDQXDO ZDV UHZULWWHQ DORQJ ZLWK WKRVH
IRU RWKHU 3RVLWLRQ &RQWURO 8QLWV WR XQLI\
WHUPV DQG PDQXDO VWUXFWXUH�

7KH 3URJUDP 'DWD IODJ KDV EHHQ UHQDPHG
WKH 'DWD 7UDQVIHU IODJ DQG WKH &RQWLQXH IODJ
KDV EHHQ UHQDPHG WKH 3RVLWLRQLQJ &RP�
SOHWHG IODJ�
/DGGHU GLDJUDPV KDYH EHHQ FKDQJHG WR DG�
KHUH WR DGGUHVVLQJ DQG V\PERO FRQYHQWLRQV
LQ WKH 2SHUDWLRQ 0DQXDOV IRU WKH 3&V� 3UR�
JUDPPLQJ &RQVROH 'LVSOD\V KDYH DOVR EHHQ
FRUUHFWHG�

7KH IROORZLQJ PLVWDNHV KDYH EHHQ FRUUHFWHG
RQ WKH SDJHV LQGLFDWHG

3DJH ��� &RQWHQWV RI '0 ���

3DJH ��� 3RVLWLRQ RI FDOORXWV

3DJH ��� :RUGLQJ RI VHDUFK SURFHGXUH

3DJHV ��ï��� 3RVWLRQ RI 3UR[LPLW\
DQG 2ULJLQ RQ ERWWRP GLDJUDP

3DJH ��� 'LVSOD\ FRQWHQW

3DJH ��� :RUN ELW DOORFDWLRQV

3DJH ��� ,5 ���� OHDGLQJ WR ',)8���� IRU
���� FRUUHFWHG WR ,5 ����

� -XO\ ���� &RUUHFWLRQ WR $SSHQGL[ &� HUURU FRGH �����
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