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6FDOLQJ '$& 0RQLWRU 2XWSXW $���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&UHDWH <RXU 7XQLQJ 3DUW 3URJUDP $���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7XQLQJ WKH 'ULYH $���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)LQG WKH 0D[LPXP 9HORFLW\ 3URSRUWLRQDO *DLQ YDOXH� $���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7XQLQJ IRU 2SWLPDO $FFHOHUDWLRQ $����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[ %
,QWHJUDWLQJ D /LQHDU )HHGEDFN 'HYLFH

2YHUYLHZ %���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
/LQHDU )HHGEDFN 'HYLFH 6SHFLILFDWLRQV %���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RQILJXULQJ WKH 3RVLWLRQ /RRS ZLWK /LQHDU )HHGEDFN %���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RQILJXULQJ WKH 9HORFLW\ /RRS ZLWK /LQHDU )HHGEDFN %���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ 7KLV 0DQXDO

7KLV PDQXDO LV GHVLJQHG WR DVVLVW V\VWHP LQVWDOOHUV LQ SURJUDPPLQJ
WKH $GMXVWDEOH 0DFKLQH 3DUDPHWHUV �$03� IRU WKH $OOHQ�%UDGOH\
��3& &1&�

7DEOH ��$ EULHIO\ RXWOLQHV WKH VWUXFWXUH RI WKLV PDQXDO DQG KRZ WR
ORFDWH FHUWDLQ LQIRUPDWLRQ�

7DEOH ��$
:KDW 7KLV 0DQXDO &RQWDLQV

&KDSWHU &RQWHQW

� � D GHVFULSWLRQ RI WKH $03 (GLWRU� ZKLFK LV DQ DSSOLFDWLRQ SURJUDP LQ WKH 2II��OLQH
'HYHORSPHQW 6\VWHP VRIWZDUH SDFNDJH �2'6�

� LQVWUXFWLRQV RQ VHWWLQJ XS DQG XVLQJ 2'6 VRIWZDUH RQ WKH ��3& KRVW FRPSXWHU�
)RU XVLQJ 2'6 RQ D 3& FRQQHFWHG WR WKH ��3& KRVW YLD QHWZRUN RU VHULDO SRUW�
VHH WKH 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6� 6RIWZDUH 8VHU 0DQXDO
�SXE� QR� 0&'�����

� VWHS WKURXJK SURFHVV RI WKH LQLWLDO SURFHGXUHV UHTXLUHG WR FRQILJXUH D[HV

� �� �� D GHWDLOHG GHVFULSWLRQ RI WKH YDULRXV $03 SDUDPHWHUV VR WKH\ FDQ EH SURJUDPPHG
WR PD[LPL]H PDFKLQH SHUIRUPDQFH

�� �� �� � D GHVFULSWLRQ RI WKH WZR ZD\V RI PRGLI\LQJ WKH $03 SDUDPHWHUV GLUHFWO\ DW WKH
PDFKLQH WRRO·V ��3& KRVW 3&� 2QOLQH $03 DQG 3DWFK $03

� XVH WKHVH IRU ILQH WXQLQJ WKH V\VWHP DIWHU $03 KDV EHHQ GRZQORDGHG IURP 2'6

$SS� $ � LQVWUXFWLRQV IRU WXQLQJ GLJLWDO VHUYR V\VWHPV

$SS� % � LQVWUXFWLRQV IRU LQWHJUDWLQJ D OLQHDU IHHGEDFN GHYLFH

7KH $OOHQ�%UDGOH\ ��3& FRQWURO OHWV \RX FXVWRPL]H FRQWURO
LQVWDOODWLRQ WR QHDUO\ DQ\ W\SH RI PLOO� WUDQVIHU OLQH� RU ODWKH PDFKLQH
WRRO FRQILJXUDWLRQ� 7KLV LV PDGH SRVVLEOH E\ XVLQJ $GMXVWDEOH
0DFKLQH 3DUDPHWHUV �$03��

$03 LV RQH RI WKH WZR VRIWZDUH XWLOLWLHV WKDW D V\VWHP LQVWDOOHU FDQ
XVH WR PDNH WKH FRQWURO ´ILWµ WKH PDFKLQH� $03 SDUDPHWHUV DOORZ
\RX WR GHILQH �LQ WHUPV WKDW WKH FRQWURO FDQ LQWHUSUHW� WKH SK\VLFDO
GHWDLOV RI WKH PDFKLQH WRRO·V D[HV DQG KDUGZDUH HOHPHQWV DV ZHOO DV
WKH PDQ\ RWKHU IHDWXUHV WKDW DUH DYDLODEOH ZLWK WKH FRQWURO�

7KH RWKHU XWLOLW\ LV IRU VHTXHQWLDO PDFKLQH ORJLF �6RIW/RJL[ ���
6RIW/RJL[ � LV XVHG WR KDQGOH WKH VHTXHQWLDO SURJUDP WKDW LQWHUIDFHV
WKH FRQWURO DQG WKH PDFKLQH WRRO� ,W LV XVHG WR SURGXFH D ORJLF
SURJUDP WKDW LV H[HFXWHG RQ WKH KRVW 3& WR PRQLWRU DQG FRPPDQG
SHULSKHUDO GHYLFHV VXFK DV WRRO WXUUHWV� SDUW FODPSV� DQG FRRODQW
V\VWHPV� 5HIHU WR \RXU 6RIW/RJL[ � 5HIHUHQFH 0DQXDO DQG \RXU
��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU DGGLWLRQDO LQIRUPDWLRQ�

0DQXDO 2EMHFWLYH

$Q 2YHUYLHZ RI $03



���� 8VLQJ 7KLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

$03 OHWV \RX�

� GHILQH EDVLF SDUDPHWHUV VXFK DV V\VWHP UHVROXWLRQ� D[LV W\SHV�
DQG SURJUDPPLQJ IRUPDWV WKDW DIIHFW WKH RYHUDOO RSHUDWLRQ RI WKH
FRQWURO

7KHVH SDUDPHWHUV DUH JOREDO FRQWURO SDUDPHWHUV�

� GHILQH LQGLYLGXDO D[LV SDUDPHWHUV VXFK DV VRIW WUDYHO OLPLWV�
SRVLWLRQ WROHUDQFHV� DQG IHHGEDFN FRQVWDQWV

7KHVH DUH SHU D[LV SDUDPHWHUV SDUDPHWHUV�

� VHW XS DQ D[LV FDOLEUDWLRQ WDEOH IRU HDFK D[LV WR DGMXVW IRU
PHFKDQLFDO GHILFLHQFLHV LQ WKH PDFKLQH �2Q�OLQH $03 RQO\�

'HIDXOW SDUDPHWHUV DUH SUHVHQW LQ WKH FRQWURO·V PHPRU\� HYHQ LI WKH
FRQWURO·V $03 PHPRU\ DQG EDFNXS FRS\ DUH DFFLGHQWDOO\ HUDVHG�
7KH GHIDXOW YDOXHV SURYLGH D EDVH IURP ZKLFK WR VHW XS WKH PDFKLQH�

:H ZURWH WKLV PDQXDO WR LQFOXGH PLOOV� WUDQVIHU OLQH VWDWLRQV� DQG
ODWKHV� 7KH PDMRULW\ RI VDPSOH VFUHHQV VKRZ D 0LOO�/DWKH
DSSOLFDWLRQ W\SH DQG D ODWKH PDFKLQH W\SH� 7KH SDUDPHWHUV DYDLODEOH
GLIIHU GHSHQGLQJ RQ WKH FRQWURO W\SH \RX VHOHFW� 7KH GHIDXOW FRQWURO
W\SH LV /DWKH�

7UDQVIHU OLQH DSSOLFDWLRQV XVH WKH PLOO FRQILJXUDWLRQ W\SH� 7KH
WUDQVIHU OLQH RSWLRQ LV VHOHFWHG XVLQJ WKH 0LOO 7\SH SDUDPHWHU IRXQG
LQ WKH 0LVFHOODQHRXV 3DUDPHWHU JURXS�

7R PDNH WKLV PDQXDO HDVLHU WR UHDG DQG XQGHUVWDQG� IXOO SURGXFW
QDPHV DQG IHDWXUHV DUH VKRUWHQHG ZKHUH SRVVLEOH� +HUH DUH WKH
VKRUWHQHG WHUPV�

� ��3& ³ 7KH 3&, FDUG WKDW H[HFXWHV SDUW SURJUDPV� DQG SODQV WKH
D[HV PRWLRQ

� $03³ $GMXVWDEOH 0DFKLQH 3DUDPHWHUV
� %'6 ���� 7KH ´%DVLF 'LVSOD\ 6HWµ ZKLFK LV WKH YLVXDO EDVLF

DSSOLFDWLRQ WKDW PDNHV XS WKH VWDQGDUG ��3& RSHUDWRU LQWHUIDFH
VFUHHQV�

� &1&³ &RPSXWHU 1XPHULFDO &RQWURO� WKH ��3& FDUG
� &57 ³ &DWKRGH 5D\ 7XEH �WKH 3&V PRQLWRU� RU GLVSOD\ GHYLFH�

� +RVW 3& ���� 7KH SHUVRQDO FRPSXWHU WKDW FRQWDLQV WKH ��3& FDUG�
DQG WKH ,�2 FDUG� 7KLV 3& H[HFXWHV WKH VHTXHQWLDO ORJLF DQG UXQV
WKH RSHUDWRU LQWHUIDFH VRIWZDUH�

� 7KH FRQWURO ���� 7KH KRVW 3& SOXV WKH �3& FDUG� ,�2 FDUG� DQG ORJLF
HQJLQH�

� (�6WRS ³ (PHUJHQF\ 6WRS

� )ODVK PHPRU\ ³ QRQ�YRODWLOH� SURJUDPPDEOH PHPRU\ UHVLGHQW
RQ WKH ��3&�

7HUPV DQG &RQYHQWLRQV



����8VLQJ 7KLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

� ,�2 ³ ,QSXW�2XWSXW
� 0', ³0DQXDO 'DWD ,QSXW
� 2'6 ³ 2IIOLQH 'HYHORSPHQW 6\VWHP
� 5$0³ 5DQGRP $FFHVV 0HPRU\ �YRODWLOH GXULQJ SRZHU ORVV�
� 6RIWNH\V ³ WKH URZ RI G\QDPLFDOO\ ODEHOHG IXQFWLRQV DW WKH

ERWWRP RI WKH ��3& GLVSOD\ VFUHHQ� 7KHVH DUH DFWLYDWHG E\ WRXFK
VFUHHQ VHOHFWLRQ� SRLQWHU GHYLFH FOLFN� RU IXQFWLRQ NH\V�

� 6\VWHP ,QVWDOOHU ³ WKH FRPSDQ\� FRQWUDFWRU� RU SHUVRQ
UHVSRQVLEOH IRU LQWHJUDWLQJ WKLV FRQWURO WR WKH PDFKLQH

� :RUNVWDWLRQ ³ SHUVRQDO FRPSXWHU ZLWKRXW D ��3&� RQ ZKLFK WKH
2'6 VRIWZDUH SDFNDJH LV LQVWDOOHG

8VLQJ WKH 6FUHHQ ([DPSOHV

:H VKRZ VHYHUDO GLIIHUHQW W\SHV RI VFUHHQV LQ WKLV PDQXDO� 6RPH RI
WKH VFUHHQV ZLOO QRW PDWFK ZKDW \RX VHH RQ \RXU 3& VFUHHQV� 7KH
VFUHHQV DUH RIIHUHG DV H[DPSOHV RQO\� )LJXUH ��� VKRZV WZR H[DPSOH
VFUHHQV DQG GHILQHV WKH WHUPV WKDW WKH\ XVH�

)LJXUH ���
7HUPV <RX 6HH LQ WKH 6FUHHQ ([DPSOHV

8WLOLW\� (GLW RU 'RFXPHQW �3ULQW�

3URMHFW QDPH

$SSOLFDWLRQ� $03

7\SH RI VRIWZDUH LQ WKH FRQWURO�
/DWKH� 0LOO

3DUDPHWHU

*URXS 1DPH

$[LV 1DPH
DQG 7\SH

3DUDPHWHU·V 'HIDXOW 9DOXH

$[LV 1XPEHU

3DUDPHWHU 1XPEHU

���� IRU D[LV � � � �

���� IRU D[LV �

$03 ILOH QDPH LQ WKH SURMHFW

$[LV � 6SLQGOH
1XPEHU

([WHQW RI DOORZHG YDOXHV
IRU WKLV SDUDPHWHU

:KHQ \RX XVH 2'6� VRPH PHQXV RU SDUDPHWHUV PD\ QRW EH
DFFHVVLEOH� 7KHVH PHQXV RU SDUDPHWHUV DUH WXUQHG RII �JKRVWHG� VR
WKDW WKH\ DUH OHVV LOOXPLQDWHG WKDQ WKH UHVW RI WKH WH[W RQ WKH VFUHHQ�



���� 8VLQJ 7KLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

,QIRUPDWLRQ WKDW LV HVSHFLDOO\ LPSRUWDQW LV LQGLFDWHG E\ WKH
IROORZLQJ�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

,PSRUWDQW� ,QGLFDWHV LQIRUPDWLRQ WKDW LV QHFHVVDU\ IRU VXFFHVVIXO
DSSOLFDWLRQ RI WKH FRQWURO�

8VH WKLV PDQXDO DORQJ ZLWK WKHVH�

5HODWHG 3XEOLFDWLRQV

3XEOLFDWLRQ
1XPEHU

'RFXPHQW
7LWOH

&DWDORJ
1XPEHU

�������� ��3& &1& 6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ
0DQXDO

������,0

��������� ��3& &1& /RJLF 5HIHUHQFH 0DQXDO �������/0

�������� ��3& &1& /DWKH 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO ������/80

�������� ��3& &1& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO ������080

(1' 2) &+$37(5

$WWHQWLRQV DQG
,PSRUWDQW ,QIRUPDWLRQ

5HODWHG 3XEOLFDWLRQV



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ $03 $SSOLFDWLRQV DQG
2'6 8WLOLWLHV

7KLV FKDSWHU FRYHUV WKH $03 DSSOLFDWLRQ DQG WKH UHODWHG GRZQORDG
DQG XSORDG DSSOLFDWLRQV RI WKH 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6��
8VH WKHVH DSSOLFDWLRQV DQG WKHLU XWLOLWLHV WR SUHSDUH DQ $03 ILOH IRU
XVH E\ WKH FRQWURO�

7KLV FKDSWHU FRQWDLQV WKLV LQIRUPDWLRQ�

7RSLF� 3DJH�

&RQILJXULQJ D ��3& SURMHFW ����

6HOHFWLQJ WKH $03 $SSOLFDWLRQ ����

6HOHFWLQJ $03 )LOHV ����

6HWWLQJ 3DUDPHWHU 9DOXHV �����

6DYLQJ $03 )LOHV �����

([LWLQJ WKH $03 (GLWRU �����

'RZQORDGLQJ $03 )LOHV �����

8SORDGLQJ $03 )LOHV �����

'RFXPHQWLQJ $03 )LOHV �����

7KLV PDQXDO DVVXPHV WKDW \RX KDYH�

� UHDG WKH 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6� 6RIWZDUH 8VHU·V
0DQXDO� �SXE� QR� 0&'�����

� LQVWDOOHG WKH 2'6 VRIWZDUH LQ D ZRUNVWDWLRQ RU RQ WKH KRVW 3&
8VH WKH $03 HGLWRU RI 2'6 WR VHW WKH YDOXH IRU HDFK SDUDPHWHU WKDW
DSSOLHV WR WKH VHOHFWHG $03 ILOH� 7KLV SURFHVV FUHDWHV DQ $03 ILOH
IRU D VSHFLILF FRQWURO DSSOLFDWLRQ�

8VH WKH GRZQORDG DSSOLFDWLRQ RI 2'6 WR GRZQORDG WKLV ILOH RI $03
YDOXHV WR WKH FRQWURO� 7KH ILOH UHPDLQV VWRUHG LQ WKH FRQWURO� 7KH
FRQWURO XVHV WKH LQIRUPDWLRQ LQ WKH ILOH WR H[HFXWH LWV VRIWZDUH
DFFRUGLQJ WR WKH QHHGV RI WKH DSSOLFDWLRQ�

)LJXUH ��� VKRZV WKH SURFHVV RI FUHDWLQJ DQ $03 ILOH�

&KDSWHU 2YHUYLHZ



���� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
3URFHVV RI &UHDWLQJ $03 IRU D &RQWURO

%DFNXS WR WKH
KRVW 3& KDUG GULYH

67$57 2'6

9HULI\ RU DVVLJQ
YDOXH IRU HDFK
SDUDPHWHU LQ
WKDW JURXS

$03

(GLW

6HOHFW QH[W
SDUDPHWHU
JURXS� RU D[LV

&RUUHFW $03
SDUDPHWHUV DV
UHTXLUHG

$03

(GLW

6DYH $03 ILOH
'RZQORDG WR
��3& IRU
WHVWLQJ

$03
2. "

\HV

QR'RZQORDG

$03

\HV

QR

2SHQ H[LVWLQJ
ILOH RU FUHDWH
QHZ $03 ILOH

&RQILJXUH D[HV
DQG VHUYRV
XVLQJ )��� D[LV
RSWLRQ

6HOHFW ILUVW
SDUDPHWHU
JURXS

6HOHFW D[LV
WR FRQILJXUH
XVLQJ )���
RSWLRQ

'RQH
ZLWK DOO D[HV�
SURFHVVHV DQG
JURXSV"

5HVWDUW WKH ��3&
RU $XWR UHVWDUW LI
FRQILJXUHG

,PSRUWDQW� 7KURXJKRXW WKLV FKDSWHU WKH WHUP VHOHFW PHDQV WKDW \RX
FDQ GR HLWKHU RI WKH IROORZLQJ�

� W\SH LQ WKH OHWWHU LQGLFDWHG RQ WKH SXOO�GRZQ PHQX WKDW
FRUUHVSRQGV WR WKH GHVLUHG VHOHFWLRQ� RU

� XVH WKH FXUVRU NH\V WR KLJKOLJKW WKH VHOHFWHG LWHP RQ WKH
SXOO�GRZQ PHQX� WKHQ SUHVV >(17(5@

7KH $03 SDUDPHWHU ILOH LV GHYHORSHG XVLQJ WKH 2IIOLQH 'HYHORSPHQW
6\VWHP �2'6�� 7KH 2'6 VRIWZDUH SURYLGHV D IXOO�IHDWXUHG $03
GHYHORSPHQW HQYLURQPHQW� $OO $03 SDUDPHWHU YDOXHV� H[FHSW WKRVH
GHDOLQJ ZLWK D[LV FDOLEUDWLRQ DQG ILQH WXQLQJ WKH VSLQGOH DQG VHUYRV�
FDQ EH HQWHUHG WKURXJK 2'6�

,PSRUWDQW� 2QFH $03 HGLWLQJ LV FRPSOHWHG� EDFN XS WKH SURMHFW
ZLWK WKH IXQFWLRQV SURYLGHG LQ 2'6�



����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH $03 ILOH GHYHORSHG ZLWK 2'6 LV GRZQORDGHG WR WKH ��3&� 7KLV
FDQ EH GRQH ZKHWKHU 2'6 LV UXQQLQJ RQ�

� WKH KRVW 3&
� D ZRUNVWDWLRQ ZLWK D QHWZRUN FRQQHFWLRQ WR WKH KRVW 3&
� D ZRUNVWDWLRQ FRQQHFWHG WR WKH VHULDO SRUW RI WKH KRVW 3&
7KHUH DUH WZR ZD\V WR FKDQJH $03 ILOHV DIWHU WKH\ KDYH EHHQ
GRZQORDGHG WR WKH FRQWURO� ZLWKRXW XVLQJ 2'6�

� 3DWFK $03
3DWFK $03 VKRXOG EH UHVWULFWHG IRU XVH E\ TXDOLILHG XVHUV ZLWK
SDVVZRUG DFFHVV DQG $OOHQ�%UDGOH\ ILHOG VXSSRUW SHUVRQQHO�
3DWFK $03 LV H[SODLQHG LQ FKDSWHU �� RI WKLV PDQXDO�

� 2QOLQH $03
2QOLQH $03 LV XVHG WR PRGLI\ VHW RI SDUDPHWHUV WKDW DUH RIWHQ
DOWHUHG DIWHU WKH FRQWURO LV SRZHUHG XS DQG WKH VHUYRV DUH
HQHUJL]HG� 2QOLQH $03 LV FRYHUHG LQ &KDSWHU �� RI WKLV PDQXDO�

)ROORZ WKHVH VWHSV WR FUHDWH D QHZ ��3& SURMHFW�

�� 6WDUW WKH 2'6 DSSOLFDWLRQ E\ UXQQLQJ WKH ILOH ´,0&�EDW� XVLQJ WKH
PRVW FRQYHQLHQW ZLQGRZV PHWKRG IRU \RX� LH 'RXEOH FOLFN D
VKRUWFXW� VHOHFW ´581µ IURP WKH VWDUW PHQX� HWF�

�� 6HOHFW )� WR SXOO GRZQ WKH )���3URMHFW PHQX� 6HOHFW WKH 1HZ
RSWLRQ� 2'6 GLVSOD\V WKH PHVVDJH 1HZ SURMHFW DQG D GLUHFWRU\
RI H[LVWLQJ SURMHFWV�

�� (QWHU D QDPH IRU WKH QHZ SURMHFW DQG SUHVV >(QWHU@ WR FRQWLQXH�
RU >(VF@ WR FDQFHO� ,I 2'6 DFFHSWV WKH SURMHFW QDPH� LW GLVSOD\V
D ER[ WKDW DVNV \RX WR VHOHFW WKH FRQWURO W\SH RI WKH QHZ SURMHFW�

�� 6HOHFW �3& DV WKH FRQWURO W\SH�

,I \RX VHOHFW WKH ��3&� D VFUHHQ DSSHDUV DOORZLQJ \RX WR VHOHFW WKH
DSSOLFDWLRQ VRIWZDUH W\SH�

�� 6HOHFW WKH DSSOLFDWLRQ W\SH�

$W WKH LQLWLDO UHOHDVH� RQO\ /DWKH�0LOO DSSOLFDWLRQ LV DYDLODEOH� $
VFUHHQ DSSHDUV� DVNLQJ \RX WR LGHQWLI\ WKH FRPPXQLFDWLRQ PHWKRG
IRU WKH SURMHFW� $IWHU \RX PDNH WKLV VHOHFWLRQ� 2'6 EULHIO\
GLVSOD\V WKH PHVVDJH ´&UHDWLQJ 3URMHFW 6XE��'LUHFWRULHVµ�

�� 6HOHFW 3& WR ��3& �S� IRU WKH FRPPXQLFDWLRQ PRGH�

7KLV VHOHFWLRQ DOORZV 2'6 WR FRPPXQLFDWH GLUHFWO\ WR WKH ��3&
FDUG LI 2'6 LV UXQQLQJ RQ WKH KRVW 3&� RU RYHU D QHWZRUN WR WKH
KRVW 3& LI WKLV LV D QHWZRUN ZRUNVWDWLRQ� $ VHOHFWLRQ ER[ DSSHDUV
DVNLQJ \RX WR LGHQWLI\ WKH KRVW 3& QDPH�

&RQILJXULQJ DQ 2'6
3URMHFW IRU ��3&



���� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� (QWHU ´/RFDOµ RU FRPSXWHU QDPH�

7KLV QDPH LV XVHG DV WKH GHVWLQDWLRQ 3&� IRU DQ\ $03 GRZQORDG
IURP WKLV SURMHFW�

7KH GHIDXOW HQWU\ ´ORFDOµ LQGLFDWHV WR 2'6 WKDW WKH ��3& FDUG LV
LQ WKH VDPH 3& WKDW 2'6 LV UXQQLQJ LQ� +RZHYHU� LI WKH ��3& LV
LQ D VHSDUDWH� QHWZRUN��FRQQHFWHG 3&� \RX PXVW HQWHU WKH QDPH RI
WKDW KRVW 3& KHUH� 7R YLHZ WKH QDPH RI WKH KRVW 3& � XQGHU WKH
:LQGRZV VWDUW PHQX� VHOHFW� ´VHWWLQJVµ� ´FRQWURO SDQHOµ�
1HWZRUN� ´,GHQWLILFDWLRQµ

,PSRUWDQW� ,Q RUGHU WR DOORZ 2'6 WR FRPPXQLFDWH LQ DQ\ ZD\ ZLWK
D ��3&� WKH ZRUNVWDWLRQ � WKH 3& UXQQLQJ 2'6 � PXVW
EH UXQQLQJ 0LFURVRIW·V :LQGRZV 17 ��� RU ODWHU DV DQ
RSHUDWLQJ V\VWHP� ,Q DGGLWLRQ� LI WKLV LV D GXDO ERRW 3&�
17 PXVW KDYH EHHQ UXQQLQJ ZKHQ 2'6 ZDV LQVWDOOHG WR
LQVXUH WKDW WKH SURSHU FRPPXQLFDWLRQV GULYHUV DUH
ORDGHG�

:KHQ \RX HQWHU WKH KRVW 3& QDPH� D VFUHHQ DSSHDUV WKDW DVNV \RX
WR LGHQWLI\ WKH DVVLJQHG QDPH RI WKH ��3& FDUG �

�� (QWHU ��3& QDPH�

(QWHU WKH WRSLF QDPH IRU WKLV ��3& FDUG� 7KLV LV WKH VDPH QDPH
WKDW \RX HQWHUHG ZKHQ \RX LQVWDOOHG WKH ��3& VRIWZDUH RQ WKH KRVW
3&� 7KH GHIDXOW LV ´&1&B�µ�

�� 6HOHFW WKH DSSURSULDWH RSWLRQ WR GHWHUPLQH FRQWURO VRIWZDUH
UHYLVLRQ�

<RX FDQ GLUHFWO\ VHOHFW WKH UHYLVLRQ OHYHO� RU KDYH 2'6 UHDG WKH
VRIWZDUH UHYLVLRQ QXPEHU IURP WKH ��3&�

,I \RX VHOHFW WKH ´UHDG IURP FRQWUROµ RSWLRQ� WKH ��3& FDUG LQ WKDW
3& PXVW KDYH EHHQ VWDUWHG DQG UXQQLQJ�

���&RQWLQXH HQWHULQJ WKH SURMHFW LQIRUPDWLRQ DV GHVFULEHG LQ WKH
2IIOLQH 'HYHORSPHQW 6\VWHP �2'6� 6RIWZDUH 8VHU 0DQXDO
�SXE� QR� 0&'�������



����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I \RX QHHG WR FKDQJH \RXU SURMHFW LQIRUPDWLRQ�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��� 3URMHFW PHQX�

�� 6HOHFW WKH &KDQJH LQIR RSWLRQ�

�� 6WHS WKURXJK WKH SURMHFW LQIRUPDWLRQ GDWD� PDNLQJ FKDQJHV DV
GHVLUHG�

�� 3UHVV >(QWHU@ WR UHWDLQ WKH FXUUHQW LQIRUPDWLRQ�

�� :KHQ WKH V\VWHP DVNV \RX WR YHULI\ \RXU LQIRUPDWLRQ� VHOHFW <(6
><@ WR XVH WKH XSGDWHG SURMHFW LQIRUPDWLRQ LQ \RXU FXUUHQW SURMHFW�

8VH WKLV SURFHGXUH WR VHOHFW WKH $03 DSSOLFDWLRQ RI WKH 2IIOLQH
'HYHORSPHQW 6\VWHP

�� 6HOHFW RU FUHDWH D SURMHFW �UHIHU WR WKH 2IIOLQH 'HYHORSPHQW 6\VWHP
�2'6� 6RIWZDUH 8VHU·V 0DQXDO� DQG WKH &RQILJXULQJ DQ 2'6
3URMHFW IRU ��3& VHFWLRQ� ORFDWHG LQ WKLV FKDSWHU��

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQV PHQX�

�� 3UHVV >$@ WR VHOHFW WKH $03 DSSOLFDWLRQ�

7R VHOHFW WKH $03 HGLWRU XWLOLW\�

�� 2QFH \RX KDYH VHOHFWHG WKH $03 DSSOLFDWLRQ� SUHVV >)�@ WR SXOO
GRZQ WKH 8WLOLW\ PHQX�

�� 3UHVV >(@ WR VHOHFW WKH (GLW RSWLRQ�

7KH ZRUNVWDWLRQ GLVSOD\V D VFUHHQ VKRZLQJ WKDW LW LV ORDGLQJ WKH
VHOHFWHG XWLOLW\� WKHQ GLVSOD\V WKH $03 HGLWRU PHQX VFUHHQ�

7KH )��)LOH RSWLRQ LV WKH RQO\ RSWLRQ WKDW LV HQDEOHG�

6HOHFWLQJ WKH $03
$SSOLFDWLRQ

$03 (GLWRU 8WLOLW\



���� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

%HIRUH VSHFLI\LQJ DQ\ SDUDPHWHU YDOXHV� \RX PXVW XVH RQH RI WKHVH
RSWLRQV WR VHOHFW WKH GHVLUHG $03 ILOH�

� &UHDWLQJ D 1HZ $03 )LOH
� 2SHQLQJ DQ ([LVWLQJ $03 )LOH
� &RS\LQJ DQ $03 )LOH IURP ZLWKLQ WKH &XUUHQW 3URMHFW
� &RS\LQJ DQ $03 )LOH IURP $QRWKHU 3URMHFW

&UHDWLQJ D 1HZ $03 )LOH

8VH WKLV SURFHGXUH WR FUHDWH D QHZ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )LOH PHQX�

�� 3UHVV >1@ WR VHOHFW WKH 1HZ RSWLRQ�

�� 7\SH LQ WKH QDPH RI WKH QHZ $03 ILOH� WKHQ SUHVV >(17(5@�

$ ILOH QDPH FDQ FRQWDLQ XS WR � OHWWHUV DQG�RU QXPEHUV DQG
XQGHUVFRUHV �B��

:KHQ \RX SUHVV >(17(5@� 2'6 FUHDWHV WKH QHZ ILOH DQG RSHQV LW
IRU HGLWLQJ�

2SHQLQJ DQ ([LVWLQJ $03 )LOH

7R RSHQ DQ H[LVWLQJ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >2@ WR VHOHFW WKH 2SHQ RSWLRQ�

$ PHQX RI H[LVWLQJ ILOHV DSSHDUV RQ WKH ZRUNVWDWLRQ VFUHHQ�

�� 6HOHFW WKH GHVLUHG ILOH�

2'6 RSHQV WKH VHOHFWHG ILOH IRU HGLWLQJ�

6HOHFWLQJ $03 )LOHV



����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

&RS\LQJ DQ $03 )LOH ZLWKLQ WKH &XUUHQW 3URMHFW

7R FRS\ DQ $03 ILOH IURP ZLWKLQ WKH FXUUHQW SURMHFW�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >&@ WR VHOHFW WKH &RS\ RSWLRQ�

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ WKH DSSOLFDWLRQ \RX XVH�

�� 6HOHFW WKH $03 ILOH WR FRS\�

�� 7\SH LQ WKH QDPH IRU WKH QHZ ILOH� 3UHVV >(17(5@�

$ ILOH QDPH FDQ KDYH XS WR � OHWWHUV DQG�RU QXPEHUV� ,W PD\ QRW
LQFOXGH DQ\ RI WKHVH FKDUDFWHUV�

� µ � ? > @ � � � _ � ! �  

2'6 FRSLHV WKH VHOHFWHG ILOH DQG VWRUHV LW XQGHU WKH VSHFLILHG
QDPH�

�� 2SHQ WKH ILOH IRU HGLWLQJ�

&RS\LQJ DQ $03 )LOH IURP $QRWKHU 3URMHFW

7R FRS\ DQ $03 ILOH IURP D SURMHFW RWKHU WKDQ WKH FXUUHQWO\ VHOHFWHG
SURMHFW�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >)@ WR VHOHFW WKH &RS\ IURP 3URMHFW RSWLRQ�

�� 6HOHFW WKH SURMHFW IURP ZKLFK DQ $03 ILOH LV WR EH FRSLHG�

�� 6HOHFW WKH $03 ILOH WKDW \RX ZDQW WR FRS\�



���� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 7\SH LQ WKH QDPH IRU WKH QHZ ILOH� 3UHVV >(QWHU@�

$ ILOH QDPH FDQ KDYH XS WR � OHWWHUV DQG�RU QXPEHUV� ,W PD\ QRW
LQFOXGH DQ\ RI WKHVH FKDUDFWHUV�

� µ � ? > @ � � � _ � ! �  

7KH ZRUNVWDWLRQ FRSLHV WKH VHOHFWHG ILOH DQG VWRUHV LW LQ WKH
FXUUHQW SURMHFW XQGHU LWV QHZ QDPH�

�� 2SHQ WKH ILOH IRU HGLWLQJ�

8VH WKH UHQDPH RSWLRQ WR FKDQJH WKH QDPH RI DQ $03 ILOH LQ WKH
DFWLYH SURMHFW� 7R UHQDPH D ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >5@ WR UHQDPH D ILOH�

�� ,GHQWLI\ WKH ILOH WR EH UHQDPHG E\ &XUVRULQJ WR WKH ILOH� RU W\SLQJ
LQ WKH QDPH RI WKH ILOH DQG SUHVV >(QWHU@�

�� 2'6 DVNV \RX IRU WKH QHZ QDPH� 7\SH WKH QHZ QDPH IRU WKH ILOH
DQG SUHVV >(QWHU@�

2'6 ZLOO UHQDPH WKH ILOH LI WKH QHZ QDPH GRHV QRW FRQIOLFW ZLWK
DQ H[LVWLQJ $03 ILOHQDPH�

7R GHOHWH DQ $03 ILOH IURP WKH FXUUHQW ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >'@ WR VHOHFW WKH 'HOHWH RSWLRQ�

�� 7KH ZRUNVWDWLRQ GLVSOD\V D GLUHFWRU\ RI H[LVWLQJ $03 ILOHV IRU WKH
DFWLYH SURMHFW� &XUVRU WR WKH ILOH �RU W\SH LQ WKH QDPH� DQG SUHVV
>(QWHU@�

�� 6HOHFW ´<HVµ� RU ´1Rµ ZKHQ 2'6 DVNV LI LW LV 2. WR GHOHWH WKH
ILOH�

,I \RX VHOHFW <HV� WKH ILOH LV GHOHWHG DQG WKH $03 HGLWRU PHQX
VFUHHQ UHDSSHDUV� ,I \RX VHOHFW 1R� WKH ZRUNVWDWLRQ UHWXUQV \RX WR
VWHS ��

5HQDPLQJ DQ $03 )LOH

'HOHWLQJ DQ $03 )LOH



����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

%HIRUH \RX FDQ EHJLQ WR VHW $03 SDUDPHWHU YDOXHV� RSHQ D ILOH�

:KHQ \RX RSHQ D ILOH� D OLVW ER[ VKRZLQJ SDJH � RI WKH $03
SDUDPHWHU JURXSV DSSHDUV�

3UHVV WKH >3J'Q@ NH\ WZLFH WR VHH SDJH � DQG WZLFH PRUH IRU SDJH ��

6HOHFWLQJ D 3DUDPHWHU
*URXS



����� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

7R VHOHFW DQ $03 SDUDPHWHU JURXS�

�� 0RYH WKH FXUVRU WR WKH GHVLUHG JURXS� WKHQ SUHVV >(17(5@�

)RU H[DPSOH� ZKHQ \RX KDYH VHOHFWHG WKH $[LV 3DUDPHWHUV JURXS�
WKLV VFUHHQ LV GLVSOD\HG�

7R VHW D SDUDPHWHU YDOXH�

�� 6HOHFW WKH SDUDPHWHU E\ FXUVRULQJ WR WKH SDUDPHWHU \RX ZDQW DQG
SUHVV >(QWHU@�

7KHUH DUH WZR W\SHV RI SDUDPHWHUV�

� 3DUDPHWHUV WKDW SURPSW IRU D QXPHULF YDOXH� WKHVH UHTXLUH WKDW
WKH QXPHULF YDOXH EH HQWHUHG ZLWKLQ D FHUWDLQ UDQJH� 7R
VSHFLI\ D QHZ YDOXH� W\SH LQ WKH QHZ QXPHULF YDOXH� WKHQ SUHVV
>(QWHU@

� 3DUDPHWHUV WKDW JLYH D FKRLFH RI VHOHFWLRQV IURP D OLVW RI IL[HG
YDOXHV GLVSOD\HG RQ WKH ZRUNVWDWLRQ� RQH RI WKHVH FKRLFHV PXVW
EH VHOHFWHG� 7R VSHFLI\ D QHZ YDOXH� VHOHFW WKH GHVLUHG YDOXH�
WKHQ SUHVV >(17(5@

,PSRUWDQW� )RU DGGLWLRQDO LQIRUPDWLRQ RQ D SDUDPHWHU� SUHVV DQG
KROG WKH >$OW@ NH\ GRZQ DQG WKHQ SUHVV WKH >+@ NH\ WR
GLVSOD\ D +HOS PHVVDJH IRU HDFK SDUDPHWHU�

�� 6HOHFW RU HQWHU D QHZ YDOXH�

7KH ZRUNVWDWLRQ VWRUHV WKH QHZ YDOXH DQG UHWXUQV WR WKH VHOHFWHG
SDUDPHWHU JURXS PHQX�

�� 3UHVV WKH >(6&@ NH\ WR UHWXUQ WR WKH JURXS VHOHFWLRQ VFUHHQ�

6HWWLQJ 3DUDPHWHU 9DOXHV



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH VRIWZDUH UHIHUV WR HDFK $03 SDUDPHWHU E\ DQ LGHQWLILFDWLRQ
QXPEHU� $OO $03 SDUDPHWHUV KDYH DQ LGHQWLILFDWLRQ QXPEHU WKDW
DOORZV IRU 4XLFN (GLWLQJ� 7KLV FDSDELOLW\ DOORZV \RX WR JR GLUHFWO\
WR WKH SDUDPHWHU IRU HGLWV�

7R HGLW D SDUDPHWHU� IROORZ WKHVH VWHSV�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 4XLFN (GLW PHQX�

7KH IROORZLQJ GLDORJ ER[ DSSHDUV�

�� 7\SH LQ WKH QXPEHU RI WKH SDUDPHWHU WR EH HGLWHG� 3UHVV >(17(5@�

2'6 GLVSOD\V WKH SDUDPHWHU QDPH DQG QXPEHU� DQG ZDLWV IRU D
QHZ YDOXH WR EH HQWHUHG�

�� 6HOHFW WKH QHZ YDOXH�

7KH ZRUNVWDWLRQ VWRUHV WKH QHZ YDOXH DQG UHWXUQV WR WKH FXUUHQW
$03 HGLWRU PHQX�

�� 7R KDOW WKH 4XLFN (GLW SURFHVV� SUHVV >(6&@�

$IWHU HGLWLQJ WKH RSHQ $03 ILOH� LW PXVW EH VDYHG WR VWRUH WKH QHZ
SDUDPHWHU YDOXHV� 7KHUH DUH WZR ZD\V WR VDYH WKH ILOH�

� 6DYH ³ VDYHV WKH HGLWHG ILOH XQGHU LWV RULJLQDO QDPH�

� 6DYH $V ³ VDYHV WKH HGLWHG ILOH XQGHU D QHZ QDPH� DQG UHWDLQV
WKH RULJLQDO� XQHGLWHG ILOH XQGHU LWV RULJLQDO QDPH�

6DYH 2SWLRQ

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 6HOHFW WKH 6DYH RSWLRQ�

7KH ZRUNVWDWLRQ VDYHV WKH HGLWHG ILOH XQGHU WKH RULJLQDO QDPH�
7KH RULJLQDO� XQHGLWHG YHUVLRQ RI WKH ILOH LV PDGH LQWR WKH EDFNXS
FRS\�

,PSRUWDQW� 8VH WKH 6DYH IXQFWLRQ SHULRGLFDOO\ WR XSGDWH WKH $03
ILOH GXULQJ D ORQJ HGLWLQJ VHVVLRQ� 7KLV KHOSV WR JXDUG
DJDLQVW DFFLGHQWDO ORVV RI GDWD GXH WR XQIRUHVHHQ IDXOWV�
VXFK DV D SRZHU IDLOXUH�

4XLFN (GLW

6DYLQJ $03 )LOHV



����� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

6DYH $V 2SWLRQ

7R VDYH WKH RULJLQDO XQHGLWHG ILOH DQG WKH HGLWHG ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 6HOHFW WKH 6DYH $V RSWLRQ� WKH ZRUNVWDWLRQ ZDLWV IRU \RX WR HQWHU
WKH QHZ QDPH IRU WKH HGLWHG ILOH�

�� 7\SH LQ WKH QDPH JLYHQ WR WKH HGLWHG ILOH� WKHQ SUHVV >(17(5@�

$ ILOH QDPH FDQ FRQWDLQ XS WR � OHWWHUV DQG�RU QXPEHUV DQG
XQGHUVFRUHV �B��

:KHQ \RX SUHVV >(17(5@� WKH ZRUNVWDWLRQ VDYHV WKH HGLWHG ILOH
XQGHU WKH VSHFLILHG QDPH� 7KH RULJLQDO XQHGLWHG ILOH UHPDLQV LQ
PHPRU\ XQGHU LWV RULJLQDO QDPH�

([LW WKH $03 HGLWRU DIWHU VDYLQJ WKH RSHQ ILOH�

:KHQ \RX VDYH DQ $03 ILOH� WKH RULJLQDO ILOH LV VDYHG DV D EDFNXS
ILOH� WKHQ RYHUZULWWHQ ZLWK WKH HGLWHG ILOH� 7R UHFRYHU WKH $03 ILOH
WKDW ZDV RYHUZULWWHQ GXULQJ WKH PRVW UHFHQW VDYH RSHUDWLRQ� XVH WKH
5HFRYHU %DFNXS )LOH RSWLRQ�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )��)LOH PHQX�

�� 3UHVV >%@ WR VHOHFW WKH 5HFRYHU %DFNXS )LOH RSWLRQ� 7KH
ZRUNVWDWLRQ GLVSOD\V D GLUHFWRU\ RI $03 EDFNXS ILOHV�

�� 6HOHFW WKH ILOH \RX ZDQW WR UHFRYHU�

7KH ZRUNVWDWLRQ UHQDPHV WKH VHOHFWHG EDFNXS ILOH WR D VRXUFH ILOH� ,I
WKH VRXUFH ILOH DOUHDG\ H[LVWV XQGHU WKH VHOHFWHG QDPH� WKH
ZRUNVWDWLRQ DVNV \RX LI LW LV 2. WR RYHUZULWH WKH H[LVWLQJ ILOH ZLWK
WKH EDFNXS ILOH�

�� 6HOHFW <HV RU 1R�

,I \RX VHOHFW <HV� WKH ZRUNVWDWLRQ RYHUZULWHV WKH H[LVWLQJ ILOH ZLWK
WKH EDFNXS ILOH� ,I \RX VHOHFW 1R� WKH ZRUNVWDWLRQ DERUWV WKH
UHFRYHU RSHUDWLRQ� 7KH $03 HGLWRU PHQX VFUHHQ UHDSSHDUV�

5HFRYHU %DFNXS )LOH



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

([LWLQJ WKH $03 (GLWRU

<RX FDQ H[LW WKH $03 HGLWRU EHIRUH RU DIWHU \RX VDYH WKH RSHQ $03
ILOH� ,I \RX GLG QRW VDYH WKH RSHQ $03 ILOH� WKH ZRUNVWDWLRQ GLVSOD\V
D VFUHHQ WKDW OLVWV WKH RSWLRQV RI VDYLQJ RU GLVFDUGLQJ WKH RSHQ ILOH�

7R H[LW WKH $03 HGLWRU�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )LOH PHQX�

�� 6HOHFW WKH 4XLW RSWLRQ�

,I \RX KDYH QRW HGLWHG WKH RSHQ ILOH� WKH ZRUNVWDWLRQ WHUPLQDWHV
WKH HGLW VHVVLRQ DQG FOHDUV WKH HGLW ZLQGRZ IURP WKH VFUHHQ� <RX
FDQ VHOHFW DQRWKHU XWLOLW\�

,I WKH RSHQ ILOH KDV EHHQ HGLWHG� WKH ZRUNVWDWLRQ GLVSOD\V WKLV
GLDORJ ER[�

�� 6HOHFW WKH GHVLUHG RSWLRQ�

7KH 'LVFDUG RSWLRQ TXLWV WKH RSHQ ILOH ZLWKRXW VDYLQJ DQ\ HGLWLQJ
FKDQJHV�

,I \RX
VHOHFW WKH�

DQG WKH 9HULI\ RSWLRQ RI WKH
)��&RQILJXUDWLRQ PHQX LV�

7KHQ WKH ZRUNVWDWLRQ�

'LVFDUG
RSWLRQ

2)) � GLVFDUGV DQ\ FKDQJHV
� FORVHV WKH RSHQ ILOH
� H[LWV WKH $03 HGLWRU
� UHWXUQV WR WKH PDLQ PHQX OLQH RI 2'6

21 GLVSOD\V D FRQILUPDWLRQ VFUHHQ�

�� 2Q WKH FRQILUPDWLRQ VFUHHQ� \RX KDYH WKHVH FKRLFHV�

,I \RX ZDQW WR� VHOHFW� WKH ZRUNVWDWLRQ�

� GLVFDUG DQ\ FKDQJHV
� FORVH WKH RSHQ ILOH

><@ � H[LWV WKH $03 HGLWRU
� UHWXUQV WR WKH PDLQ PHQX OLQH RI 2'6

WHUPLQDWH WKH TXLW SURFHGXUH >1@ UHWXUQV WR WKH VFUHHQ WKDW ZDV GLVSOD\HG
EHIRUH WKH TXLW SURFHGXUH VWDUWHG



����� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU \RX HGLW DQG VDYH \RXU $03 ILOH� GRZQORDG WKH LW WR WKH ��3&
VR WKDW LW EHFRPHV WKH FXUUHQWO\ DFWLYH $03 ILOH� <RX FDQ XVH 2'6
WR GRZQORDG $03 ILOHV LQ WKHVH WKUHH ZD\V�

� IURP WKH ORFDO KRVW 3& LQWR WKH ��3&
� IURP D VHSDUDWH QHWZRUN��FRQQHFWHG 2'6 ZRUNVWDWLRQ WKDW LV

UXQQLQJ :LQGRZV 17 WR WKH KRVW 3&� DQG LQWR WKH ��3& FDUG
� IURP DQ 2'6 ZRUNVWDWLRQ UXQQLQJ 0LFURVRIW :LQGRZV 17 DQG

'LDO��XS 1HWZRUNLQJ� FRQQHFWHG WR WKH VHULDO SRUW RI WKH KRVW 3&
UXQQLQJ 0LFURVRIW·V· 5HPRWH $FFHVV 6HUYLFHV �5$6�� DQG LQWR
WKH ��3& FDUG

,Q DOO FDVHV� WKH LQIRUPDWLRQ \RX HQWHU ZKHQ FUHDWLQJ WKH SURMHFW LV
XVHG WR GLUHFW WKH GRZQORDG WR WKH FRUUHFW ��3& IRU WKLV SURMHFW� 7KLV
LQFOXGHV WKH KRVW 3& QDPH DQG WKH WRSLF QDPH RI WKH ��3& FDUG� 7KLV
SURMHFW LQIRUPDWLRQ FDQ EH FKDQJHG DW DQ\ WLPH� 5HIHU WR &RQILJXULQJ
DQ 2'6 3URMHFW IRU ��3&� ORFDWHG LQ WKLV FKDSWHU�

'RZQORDGLQJ DQ $03 )LOH IURP WKH +RVW 3& WR D ��3&

:KHQ \RX GRZQORDG ORFDOO\ WR WKH ��3&� QR H[WHUQDO FRQQHFWLRQV DUH
UHTXLUHG� 7KH GRZQORDG LV GRQH DFURVV WKH FRPSXWHU·V 3&, EXVV�

7KLV SURFHGXUH ORDGV WKH VHOHFWHG $03 ILOH LQWR WKH PHPRU\ RI WKH
��3& FDUG DQG WKHQ IRUFHV WKH ��3& WR UHVWDUW� 7KLV UHVWDUW ZLOO HLWKHU
EH GRQH PDQXDOO\ RU DXWRPDWLFDOO\� GHSHQGLQJ XSRQ WKH ��3&
FRQILJXUDWLRQ VHWWLQJV PDGH GXULQJ LQVWDOODWLRQ�

�� 6HOHFWG >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

7KLV VFUHHQ LV GLVSOD\HG�

�� 6HOHFW WKH 'RZQORDG DSSOLFDWLRQ�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

7KLV VFUHHQ LV GLVSOD\HG�

'RZQORDGLQJ $03 )LOHV



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 6HOHFW WKH 6HQG $03 SDUDPV XWLOLW\�

7KH ZRUNVWDWLRQ GLVSOD\V WKH PHVVDJH�

3OHDVH SODFH WKH FRQWURO LQ (6723 WR GRZQORDG

:KHQ \RX SUHVV DQ\ NH\� WKH ZRUNVWDWLRQ GLVSOD\V WKH OLVW RI $03
ILOHV WKDW \RX KDYH FUHDWHG IRU WKLV SURMHFW�

�� 6HOHFW RU W\SH LQ DQ $03 ILOH QDPH� 7KH ZRUNVWDWLRQ GLVSOD\V WKH
PHVVDJH�

:DLWLQJ IRU UHVSRQVH RQ WKH FRQWURO

7KLV PHVVDJH LV RQO\ GLVSOD\HG ZKLOH 2'6 LV ZDLWLQJ IRU WKH ��3&
WR YHULI\ WKDW LW LV LQ (��6723� 7KH GLVSOD\ RI WKLV PHVVDJH LV
RIWHQ WRR EULHI WR HYHQ EH VHHQ XQGHU QRUPDO RSHUDWLRQ�

7KH ZRUNVWDWLRQ WKHQ GLVSOD\V WKH PHVVDJH�

'RZQORDG LQ SURJUHVV

3HUFHQW WUDQVIHUUHG [[ �

2'6 GLVSOD\V WKH SHUFHQWDJH RI WKH ILOH WKDW KDV EHHQ WUDQVIHUUHG�

:KHQ WKH GRZQORDG SURFHVV LV FRPSOHWH� 2'6 GLVSOD\V WKH
PHVVDJH�

'2:1/2$' &203/(7(

�� $IWHU GRZQORDGLQJ DQ\ QHZ $03 ILOH� WKH ��3& PXVW EH
UHVWDUWHG� 7KLV UHVWDUW ZLOO EH LQLWLDWHG LQ RQH RI WZR ZD\V�
GHSHQGLQJ XSRQ WKH ��3& FRQILJXUDWLRQ VHWWLQJV WKDW ZHUH PDGH�

� ,I WKH ´$XWRVWDUW $IWHU $03 GRZQORDGµ VHOHFWLRQ ZDV
PDGH LQ WKH ��3& FRQILJXUDWRU� WKH ��3& FDUG ZLOO EH UHVWDUWHG
DV VRRQ DV WKH GRZQORDG LV FRPSOHWH�

� ,I WKLV ZDV QRW WKH FRQILJXUDWLRQ VHWWLQJ PDGH� WKHQ \RX ZLOO
QHHG WR IROORZ WKH VLPSOH SURFHGXUH GLVFXVVHG LQ WKH ��3&
&1& 6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ
0DQXDO WR UHVWDUW WKH ��3&�

,Q HLWKHU FDVH� WKH ��3& RSHUDWRU LQWHUIDFH RU %DVLF 'LVSOD\ 6HW
�%'6� ZLOO GLVSOD\ WKH PHVVDJH�

&1& ZDV VWRSSHG� 5HVWDUW WKH &1& XVLQJ WKH ��3&
FRQILJXUDWLRQ PDQDJHU� 6HOHFW ´H[LWµ RU XVH WKH
RSWLRQV PHQX WR UHFRQQHFW %'6 WR WKH &1&�

7KLV LQGLFDWHV WKDW %'6 PXVW EH ´UHFRQQHFWHG´ WR WKH ��3& FDUG
DV LQGLFDWHG LQ WKH PHVVDJH� $WWHPSWLQJ WR UHFRQQHFW %'6
ZLWKRXW UHVWDUWLQJ WKH ��3& ZLOO UHVXOW LQ WKH HUURU PHVVDJH�

&RQQRW /LQN WR $%2&,6(59(5 _ &1&B�

2QFH WKH ��3& KDV EHHQ UHVWDUWHG� WKH QHZ $03 SDUDPHWHU
YDOXHV DUH XVHG IRU RSHUDWLRQ RI WKH V\VWHP�
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'RZQORDGLQJ 2YHU D 1HWZRUN IURP D 6HFRQG 3&

2'6 FDQ GRZQORDG $03 ILOHV WR WKH ��3& RYHU D FRPPXQLFDWLRQV
QHWZRUN DVVXPLQJ WKDW ERWK WKH 2'6 ZRUNVWDWLRQ DQG WKH KRVW 3&
DUH RQ WKH QHWZRUN� 7KH &RPSXWHU WKDW LV UXQQLQJ 2'6 DQG LQLWLDWLQJ
WKH GRZQORDG PXVW EH UXQQLQJ WKH :LQGRZV 17 RSHUDWLQJ V\VWHP�

:KHQ DQ $03 ILOH LV GRZQORDGHG WR WKH ��3&� WKH 2'6 ZRUNVWDWLRQ
GRZQORDGV WKH ILOH GLUHFWO\ WR WKH ��3& FDUG� 7KLV PHDQV WKDW WKH
SUHYLRXV $03 ILOH LV QR ORQJHU LQ XVH DQG� XQOHVV WKLV ROGHU ILOH ZDV
EDFNHGXS� LW QR ORQJHU H[LVWV�

7KH GLIIHUHQFH EHWZHHQ WKLV QHWZRUN GRZQORDG DQG D ORFDO � RU KRVW
GRZQORDG LV LQ WKH YDOXH HQWHUHG LQ WKH SURMHFW LQIRUPDWLRQ IRU WKH
´FRPSXWHU 1DPHµ� ,Q WKH FDVH RI QHWZRUN GRZQORDG� WKH QDPH RI
WKH KRVW FRPSXWHU PXVW EH HQWHUHG�

7R GHWHUPLQH WKH QDPH RI WKH KRVW FRPSXWHU� SHUIRUP WKHVH VWHSV DW
WKH KRVW FRPSXWHU� 8QGHU WKH :LQGRZV VWDUW PHQX� VHOHFW�
´VHWWLQJVµ� WKHQ ´FRQWURO SDQHOµ� DFWLYDWH WKH 1HWZRUN FRQWURO� WKHQ
XVH WKH ´,GHQWLILFDWLRQµ WDE�

,I WKLV LQIRUPDWLRQ LV FRUUHFW� IROORZ WKH VWHSV LQ WKH SUHYLRXV VHFWLRQ
RQ GRZQORDGLQJ DQ $03 ILOH�

'RZQORDGLQJ IURP WKH 6HULDO 3RUW RI D 6HFRQG 3&

2'6 FDQ GRZQORDG WKH $03 ILOH WKURXJK WKH VHULDO SRUW RI WKH
ZRUNVWDWLRQ WR WKH VHULDO SRUW RI WKH KRVW 3&�

,PSRUWDQW� 7KHVH FRPSXWHU FRQILJXUDWLRQV DUH UHTXLUHG IRU FRUUHFW
RSHUDWLRQ RI WKLV FDSDELOLW\�

� 7KH FRPSXWHU UXQQLQJ 2'6 DQG LQLWLDWLQJ WKH GRZQORDG PXVW DOVR
EH UXQQLQJ :LQGRZV 17�

� 7KH ��3& KRVW FRPSXWHU PXVW KDYH 5HPRWH $FFHVV 6HUYLFHV
�5$6� LQVWDOOHG DQG FRQILJXUHG� 7KLV DOORZV WKH KRVW FRPSXWHU WR
EH D VHUYHU WR WKH 2'6 �RU FOLHQW� 3&�

� %RWK 3&V PXVW KDYH 'LDO��XS 1HWZRUNLQJ LQVWDOOHG� 7KLV LV
UHTXLUHG LQ D :LQGRZV 17 V\VWHP WR EH DEOH WR FRPPXQLFDWH
UHPRWHO\ RYHU 0RGHP RU VHULDO FDEOH�

� %RWK 3&V PXVW KDYH DQ LGHQWLFDO XVHU ´DFFRXQWµ FUHDWHG WR
IDFLOLWDWH GLDO��XS QHWZRUNLQJ RSHUDWLRQ�

:KHQ DQ $03 ILOH LV GRZQORDGHG WR WKH ��3&� WKH 2'6 ZRUNVWDWLRQ
GRZQORDGV WKH ILOH GLUHFWO\ WR WKH ��3& FDUG� 7KLV PHDQV WKDW WKH
SUHYLRXV $03 ILOH LV QR ORQJHU LQ XVH DQG LI WKLV ROGHU ILOH ZDV QRW
EDFNHG��XS� LW QR ORQJHU H[LVWV�
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7KH GLIIHUHQFH EHWZHHQ D GRZQORDG IURP D VHULDO FRQQHFWLRQ IURP D
VHFRQG 3& DQG D ORFDO � RU KRVW GRZQORDG LV LQ WKH YDOXH HQWHUHG LQ
WKH SURMHFW LQIRUPDWLRQ IRU WKH ´FRPSXWHU 1DPHµ� ,Q WKLV FDVH RI
VHULDO GRZQORDG� WKH QDPH RI WKH KRVW 3& PXVW EH HQWHUHG�

6HWWLQJ XS WKH FRPSXWHUV QHHGV WR EH GRQH RQO\ RQH WLPH� +HUH DUH
WKH VWHSV QHFHVVDU\ WR FRUUHFWO\ LQVWDOO DQG FRQILJXUH WKH
FRPPXQLFDWLRQV VRIWZDUH RQ WKH WZR 3&V� 1RWH WKDW DQ LQVWDOODWLRQ �
VHWXS PXVW EH GRQH IRU ERWK WKH 2'6 ZRUNVWDWLRQ DQG WKH +RVW 3&�

6HWWLQJ XS WKH ��3& KRVW �RU 6HUYHU� FRPSXWHU

�� 'RXEOH��FOLFN0\ &RPSXWHU RQ WKH GHVNWRS�

�� 'RXEOH��FOLFN 'LDO��8S 1HWZRUNLQJ�

�� &OLFN ,QVWDOO

�� (QWHU "�?,��� LQ WKH ´&RS\ )LOHV )URP´ WH[W ER[ ZKHUH ´"µ LV
WKH GULYH WKDW FRQWDLQV \RXU ,��� IROGHU� 3UREDEO\ \RXU &' 520
GULYH FRQWDLQLQJ WKH :LQGRZV 17 &'�

� ,I \RX JHW WKH PHVVDJH ´QR 5$6 FDSDEOH GHYLFHV DYDLODEOHµ
FOLFN <(6 QH[W WR PRGHP FRQILJXUDWLRQ

� 6HOHFW ´GRQ·W GHWHFW� VHOHFW IURP OLVWµ� :KHQ WKH OLVW ER[
DSSHDUV� VHOHFW ´VWDQGDUG PRGHPµ DQG ´'LDO��8S 6HULDO
&DEOH EHWZHHQ � 3&Vµ

�� &OLFN 2. WR DGG &20� �� 'LDO��8S 1HWZRUNLQJ 6HULDO &DEOH
EHWZHHQ � 3&V� 7KH 5HPRWH $FFHVV 6HWXS ZLQGRZ DSSHDUV�

�� &OLFN &RQILJXUH LQ WKH 5HPRWH $FFHVV 6HWXS ZLQGRZ
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 6HOHFW 'LDO RXW DQG 5HFHLYH &DOOV� WR DOORZ WKH +RVW 3& WR EH
ERWK WKH 5$6 &OLHQW DQG 6HUYHU�

�� &OLFN 2.

�� 2Q WKH UHPRWH $FFHVV 6HWXS FOLFN 1HWZRUN� � �

���6HOHFW WKH IROORZLQJ SURWRFROV� 7&3�,3 DQG 1HW%(8,

���<RX PXVW VHOHFW WKH (QFU\SWLRQ VHWWLQJ 5HTXLUH HQFU\SWHG
DXWKHQWLFDWLRQ�

���&OLFN WKH &RQILJXUH EXWWRQ QH[W WR 1HW%(8,



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

���6HOHFW (QWLUH 1HWZRUN� DQG WKHQ FOLFN 2.�

<RX FDQ XVH 7&3�,3� EXW \RX PXVW HLWKHU DVVLJQ D SRRO RI VWDWLF ,3
DGGUHVVHV WR EH DYDLODEOH IRU WKH FOLHQWV RU LI \RX KDYH D '+&3
VHUYHU� DOORZ LW WR DVVLJQ FOLHQW ,3 DGGUHVVHV�

���&OLFN RQ WKH &RQILJXUH EXWWRQ QH[W WR 7&3�,3 WR JHW 5$6 6HUYHU
7&3�,3 FRQILJXUDWLRQ GLDORJ�

���&KHFN WKH (QWLUH 1HWZRUN EXWWRQ� ,I \RX DUH VHWWLQJ XS WKH 2'6
�FOLHQW� FRPSXWHU� JR WR VWHS � RI WKH QH[W VHFWLRQ� ,I \RX DUH
VHWWLQJ XS WKH ��3& KRVW �VHUYHU� FRPSXWHU� JR WR WKH QH[W VWHS�

���&KHFN WKH 8VH VWDWLF DGGUHVV SRRO EXWWRQ� LI \RX DUH DVVLJQLQJ
VWDWLF DGGUHVVHV� &OLFN WKH 8VH '+&3 EXWWRQ DQG VNLS WKH QH[W
VWHS LI \RX DUH XVLQJ '+&3�

���(QWHU \RXU VWDUWLQJ ,3 DGGUHVV LQ WKH %HJLQ ER[� DQG \RXU HQG ,3
DGGUHVV LQ WKH (QG ER[�

���&OLFN 2.� WKHQ FOLFN &RQWLQXH WR LQVWDOO 5$6�



����� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

���&OLFN &ORVH� WKHQ UHERRW WKH FRPSXWHU ZKHQ SURPSWHG�

���$IWHU ORJJLQJ LQWR :LQGRZV 17� VHOHFW� 6WDUW ! 3URJUDPV !
$GPLQLVWUDWLYH WRROV ! 5HPRWH $FFHVV $GPLQ�

� 7KHVH 1H[W 6WHSV DVVXPH WKDW \RX KDYH VHW XS DFFRXQWV RQ WKH
VXEMHFW 3& IRU WKRVH XVHUV �RU DGPLQLVWUDWRUV� ZKR ZLOO EH
´GLDOLQJ LQµ WR WKH VHUYHU 3&�

���6HOHFW 8VHUV ! 3HUPLVVLRQV�

���&OLFN RQ WKH QDPH RI WKH XVHU �RU DGPLQLVWUDWRU� ZKR \RX ZLOO
DOORZ WR GLDO��LQ WR WKH VHUYHU� &KHFN WKH *UDQW GLDO��LQ
SHUPLVVLRQ WR XVHU FKHFNER[�

���8QGHU &DOO %DFN� VHOHFW 1R &DOO %DFN� WKHQ FOLFN 2.

���6HOHFW� 6HUYHU ! 6WDUW UHPRWH DFFHVV VHUYHU� ,Q WKH 6HUYHU ILHOG�
WKH QDPH RI WKH ORFDO FRPSXWHU VKRXOG DOUHDG\ EH SUHVHQW� ,I LW LV
QRW SUHVHQW� HQWHU WKH FRPSXWHU QDPH SUHFHGHG E\ WZR EDFN
VODVKHV� ([DPSOH� ??<RXU&RPSXWHU1DPH� &OLFN 2. WR VWDUW WKH
VHUYLFH�

6HWWLQJ XS WKH 2'6 �RU &OLHQW� FRPSXWHU

�� 5HSHDW VWHSV � WKURXJK �� IURP WKH SUHYLRXV VHFWLRQ�

�� $IWHU ORJJLQJ LQ DJDLQ� GRXEOH FOLFN WKH0\ &RPSXWHU LFRQ�

�� 'RXEOH FOLFN 'LDO��XS 1HWZRUNLQJ�

� ,I \RX KDYH QRW FRQILJXUHG DQ\ GLDO��XS 3KRQHERRN HQWULHV
EHIRUH� \RX ZLOO JHW WKH QHZ HQWU\ :L]DUG�

� &OLFN QH[W� DQG VHOHFW 3ODLQ 7H[W 3DVVZRUG
� +LW HQWHU �RU 1H[W� WKURXJK WKH UHVW RI WKH VHOHFWLRQV XQWLO WKH

IROORZLQJ VFUHHQ DSSHDUV�



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� &OLFN0RUH DQG ´6HOHFW (GLW (QWU\ DQG 0RGHP 3URSHUWLHVµ�

�� &OLFN &RQILJXUH QH[W WR ´'LDO 8VLQJµ�
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7KH IROORZLQJ VFUHHQ DSSHDUV�

�� 6HOHFW D EDXG UDWH WKDW LV DYDLODEOH RQ WKLV DQG WKH VHUYHU 3&�

�� &OLFN 2. RQ WKLV ZLQGRZ DQG WKH ´HGLW SKRQH ERRNµ ZLQGRZ�

�� 'LVFRQQHFW \RXU (WKHU1HW FDEOH�

�� 6WDUW WKH 5$6 VHUYHU RQ WKH ��3& +RVW �VHUYHU 3&� LI \RX GLG QRW
DOUHDG\ GR VR LQ WKH ODVW VHFWLRQ� 'R WKLV E\ VHOHFWLQJ 6WDUW !
6HWWLQJV ! &RQWURO 3DQHO� 'RXEOH FOLFN WKH 6HUYLFHV FRQWURO
SDQHO WR YLHZ WKH DYDLODEOH VHUYLFHV� /RFDWH DQG KLJKOLJKW WKH
´5HPRWH $FFHVV 6HUYHUµ � DQG FOLFN 6WDUW �

���&OLFN 'LDO WR FRQQHFW WR WKH ��3& KRVW �VHUYHU 3&� IURP \RXU
2'6 ZRUNVWDWLRQ �FOLHQW 3&��

7URXEOHVKRRWLQJ WLSV IRU 5$6 FRQILJXUDWLRQ

� ,I \RX UHFHLYH WKH PHVVDJH ´(UURU ���µ ZKHQ HVWDEOLVKLQJ D
FRQQHFWLRQ� WKH ILUVW LWHPV WR FKHFN DUH�
� FDEOH SLQ��RXWV DUH FRUUHFW DQG KDYH FRQWLQXLW\
� &DEOH FRQQHFWLRQV DUH JRRG WR WKH 3& VHULDO SRUWV
� 7KH SRUW \RX KDYH FRQQHFWHG WKH FDEOH WR DFWXDOO\ FRUUHVSRQGV

WR WKH SRUW QDPH \RX KDYH FRQILJXUHG
�H[� &20� YV &20���

� %DXG UDWHV DQG RWKHU SRUW VHWWLQJV IRU WKH FRQILJXUHG SRUWV
PXVW EH WKH VDPH RQ WKH FOLHQW DQG 6HUYHU 3&V

� %DXG UDWHV XS WR ������� KDYH EHHQ VXFFHVVIXOO\ XVHG RQ VKRUW
FDEOH OHQJWKV�
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7KH FXUUHQWO\ DFWLYH $03 ILOH LQ WKH ��3& FDQ EH HGLWHG� 7KHVH ILOHV
PXVW EH XSORDGHG WR WKH 2'6 ZRUNVWDWLRQ EHIRUH WKH\ FDQ EH HGLWHG�
8VH WKH XSORDG DSSOLFDWLRQ RI 2'6 WR XSORDG $03 ILOHV LQ WKHVH
ZD\V�

� IURP WKH ��3& FDUG WR WKH KRVW 3&�
� IURP WKH ��3& FDUG RYHU D QHWZRUN WR D VHFRQG 3&
� IURP WKH ��3& FDUG WKURXJK D VHULDO SRUW WR D VHFRQG 3&

8SORDGLQJ DQ $03 )LOH IURP D ��3& WR WKH +RVW 3&

7R XSORDG DQ $03 ILOH WR WKH KRVW 3& IURP WKH ��3&�

�� $W WKH PDLQ 2'6 PHQX� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ
PHQX�

7KLV SXOO GRZQ PHQX LV GLVSOD\HG�

�� 6HOHFW WKH 8SORDG DSSOLFDWLRQ�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

7KLV SXOO GRZQ PHQX LV GLVSOD\HG�

�� 6HOHFW WKH *HW $03 SDUDPV XWLOLW\�

7KH GLDORJ ER[ LV GLVSOD\HG WR HQWHU WKH QDPH RI WKH $03 ILOH
WKDW ZLOO EH XSORDGHG�

�� 7\SH LQ D QHZ ILOH QDPH IRU WKH ILOH WKDW ZLOO EH XSORDGHG� WKHQ
SUHVV >(17(5@�

,PSRUWDQW� <RX PXVW DVVLJQ D QHZ QDPH WR WKH $03 ILOH WKDW LV
XSORDGHG�

7KLV PHVVDJH LV GLVSOD\HG�

8SORDG LQ SURJUHVV

3HUFHQW WUDQVIHUUHG [[ �

8SORDGLQJ $03 )LOHV
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�� 2'6 VWDUWV XSORDGLQJ D FRS\ RI WKH DFWLYH $03 ILOH WR WKH +RVW
3&� 2'6 FRQWLQXRXVO\ XSGDWHV DQG GLVSOD\V WKH SHUFHQWDJH RI
WKH ILOH WKDW KDV EHHQ WUDQVIHUUHG�

7KLV PHVVDJH LV WKHQ GLVSOD\HG�

5HFRYHULQJ FRQWURO LPDJH

2'6 UHFRYHUV WKH $03 FRQWURO LPDJH DQG FUHDWHV DQ $03 ILOH WKDW
\RX FDQ HGLW�

:KHQ WKH XSORDG SURFHVV LV FRPSOHWH� 2'6 GLVSOD\V WKH PHVVDJH�

8SORDG FRPSOHWH

3UHVV DQ\ NH\ WR UHWXUQ WR WKH PDLQ PHQX OLQH RI 2'6�

,I \RX FKDQJHG DQ\ SDUDPHWHU YDOXHV ZKLOH XVLQJ 3DWFK $03 RU
RQ�OLQH $03 DQG WKHVH YDOXHV DUH RXW RI UDQJH� 2'6 ZLOO QRW EH DEOH
WR UHFRYHU WKH FRQWURO LPDJH RI WKH $03 ILOH XQOHVV WKH SDUDPHWHUV
DUH FRUUHFWHG�

7KHVH VHOHFWLRQV DUH GLVSOD\HG�

&RQWLQXH &KHFNLQJ �&�
(GLW 3DUDPHWHU �(�
4XLW &KHFNLQJ �4

&RUUHFW WKH RXW RI UDQJH HUURU�V� VR WKDW WKH UHFRYHUHG FRQWURO LPDJH
FDQ EH FUHDWHG� ,I \RX GR QRW FRUUHFW WKH HUURUV� WKH XSORDG SURFHVV
DERUWV�

,I \RX VHOHFW WKH� 2'6� DQG�

&RQWLQXH &KHFNLQJ RSWLRQ FKHFNV DGGLWLRQDO
SDUDPHWHUV IRU RXW RI
UDQJH HUURUV

� LI WKHUH DUH DQ\ RWKHUV HUURUV�2'6
GLVSOD\V WKH SUHYLRXV VFUHHQ LQ UHVSRQVH
WR HDFK DGGLWLRQDO HUURU

� LI WKHUH DUH QR RWKHU HUURUV� 2'6
GLVSOD\V WKH SUHYLRXV VFUHHQ LQ UHVSRQVH
WR WKH ILUVW HUURU

(GLW 3DUDPHWHU RSWLRQ GLVSOD\V D VFUHHQ OLVWLQJ
WKH OHJDO UDQJH RSWLRQV IRU
WKH FXUUHQW SDUDPHWHU

6HOHFW RQH RI WKH OHJDO UDQJH RSWLRQV WR
HOLPLQDWH WKH RXW RI UDQJH HUURU� ZKLFK
HQDEOHV 2'6 WR FRQWLQXH UHFRYHULQJ WKH
FRQWURO LPDJH�

4XLW &KHFNLQJ RSWLRQ DERUWV WKH UHFRYHU FRQWURO
LPDJH SURFHVV

� WKH XSORDG SURFHVV DERUWV
� 2'6 UHWXUQV WR WKH PDLQ PHQX

8SORDGLQJ DQ $03 )LOH IURP D ��3& 2YHU D 1HWZRUN

2'6 FDQ XSORDG WKH $03 ILOH RYHU D FRPPXQLFDWLRQV QHWZRUN WR WKH
��3&� 7KLV DVVXPHV WKDW ERWK WKH 2'6 3& DQG WKH KRVW 3& DUH RQ WKH
QHWZRUN� 7KH &RPSXWHU WKDW LV UXQQLQJ 2'6 DQG LQLWLDWLQJ WKH
XSORDG PXVW EH UXQQLQJ WKH :LQGRZV 17 RSHUDWLQJ V\VWHP�
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7KH GLIIHUHQFH EHWZHHQ WKLV QHWZRUN XSORDG DQG D ORFDO � RU KRVW
XSORDG LV LQ WKH YDOXH HQWHUHG LQ WKH SURMHFW LQIRUPDWLRQ IRU WKH
´FRPSXWHU 1DPHµ� ,Q WKH FDVH RI QHWZRUN XSORDG� WKH QDPH RI WKH
KRVW 3& PXVW EH HQWHUHG�

7R GHWHUPLQH WKH QDPH RI WKH KRVW 3&� \RX PXVW EH DW WKDW FRPSXWHU�
DQG SHUIRUP WKHVH VWHSV� 8QGHU WKH :LQGRZV 6WDUW PHQX� VHOHFW�
´6HWWLQJVµ� WKHQ ´&RQWURO SDQHOµ� DFWLYDWH WKH 1HWZRUN FRQWURO�
DQG VHOHFW WKH ´,GHQWLILFDWLRQµ 7DE

,I WKLV SURMHFW LQIRUPDWLRQ LV FRUUHFW� IROORZ WKH VWHSV LQ WKH SUHYLRXV
VHFWLRQ RQ GRZQORDGLQJ DQ $03 ILOH�

8SORDGLQJ DQ $03 )LOH IURP WKH ��3& 2YHU D 6HULDO &RQQHFWLRQ

2'6 FDQ XSORDG WKH $03 ILOH WKURXJK WKH VHULDO SRUW RI WKH
ZRUNVWDWLRQ IURP WKH VHULDO SRUW RI WKH KRVW 3&� %RWK 3&V PXVW KDYH
'LDO��XS 1HWZRUNLQJ LQVWDOOHG DQG FRQILJXUHG�

� 7KH ��3& KRVW FRPSXWHU PXVW DOVR KDYH 5HPRWH $FFHVV 6HUYLFHV
�5$6� VHWXS DQG UXQQLQJ�

� 7KH &RPSXWHU WKDW LV UXQQLQJ 2'6 DQG LQLWLDWLQJ WKH GRZQORDG
PXVW EH UXQQLQJ WKH :LQGRZV 17 RSHUDWLQJ V\VWHP�

,QVWDOODWLRQ DQG FRQILJXUDWLRQ RI 5HPRWH DFFHVV 6HUYLFHV �5$6� LV
GLVFXVVHG LQ GHWDLO LQ WKH 6HULDO GRZQORDG VHFWLRQ RI WKLV FKDSWHU�

'RFXPHQWLQJ $03 )LOHV

$IWHU \RX FUHDWH D ILOH E\ XVLQJ WKH $03 HGLWRU� LW FDQ EH
GRFXPHQWHG XVLQJ WKH 'RFXPHQW XWLOLW\� 7KLV ILOH FDQ EH SULQWHG RU
GLVSOD\HG RQ WKH ZRUNVWDWLRQ�

&UHDWLQJ D 'RFXPHQW )LOH

7R GRFXPHQW DQ $03 ILOH� XVH WKLV SURFHGXUH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

�� 6HOHFW $03� WKHQ SUHVV >(17(5@�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VHOHFWLRQ ER[�



����� 8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 6HOHFW WKH 'RFXPHQW XWLOLW\�

7KH ZRUNVWDWLRQ GLVSOD\V D VFUHHQ VKRZLQJ WKDW LW LV ORDGLQJ WKH
VHOHFWHG XWLOLW\� WKHQ GLVSOD\V WKLV VHOHFWLRQ ER[�

�� 6HOHFW WKH 'RFXPHQW )LOH RSWLRQ�

7KH ZRUNVWDWLRQ GLVSOD\V WKH GLUHFWRU\ RI $03 ILOHV IRU WKLV
SURMHFW�

�� 6HOHFW WKH ILOH \RX ZDQW WR GRFXPHQW�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VHOHFWLRQ ER[�

�� 6HOHFW �D�� �E�� �F�� RU SUHVV �(6&! WR FDQFHO�

D� 7KH $[LV�1RQ�$[LV 6RUW RSWLRQ FUHDWHV D ILOH RI SDUDPHWHU
YDOXHV VRUWHG E\ D[LV SDUDPHWHU DQG QRQ�D[LV SDUDPHWHUV�

E� 7KH 3DUDPHWHU 1XPEHU 6RUW RSWLRQ FUHDWHV D ILOH RI SDUDPHWHU
YDOXHV VRUWHG E\ WKHLU LGHQWLILFDWLRQ QXPEHUV�

F� 7KH *URXS 3DUDPHWHU 6RUW RSWLRQ FUHDWHV D ILOH RI SDUDPHWHU
YDOXHV VRUWHG E\ WKHLU JURXSV�

7KH ZRUNVWDWLRQ FUHDWHV WKH VSHFLILHG GRFXPHQW ILOH� :KHQ LW LV
ILQLVKHG� WKH ZRUNVWDWLRQ GLVSOD\V WKHVH PHVVDJHV�

'2&80(17,1* &203/(7(

3UHVV DQ\ NH\ WR FRQWLQXH�

3UHVV DQ\ NH\ WR JR WR WKH ´'RFXPHQWµ RU ´4XLWµ VHOHFWLRQ ER[�

�� 6HOHFW DQRWKHU ILOH WR GRFXPHQW RU TXLW WKH $03 GRFXPHQWHU�



�����8VLQJ $03 $SSOLFDWLRQV DQG 2'6 8WLOLWLHV

3XEOLFDWLRQ ��������� �� $SULO ����

3ULQWLQJ RU 'LVSOD\LQJ DQ $03 'RFXPHQW )LOH

7R SULQW RU GLVSOD\ D GRFXPHQW ILOH WKDW ZDV FUHDWHG ZLWK WKH
GRFXPHQW XWLOLW\� XVH WKLV SURFHGXUH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

�� 6HOHFW WKH $03 DSSOLFDWLRQ�

�� 3UHVV >)�@ WR SXOO GRZQ WKH )LOH PHQX�

�� 6HOHFW WKH 3ULQW RU 7\SH RSWLRQ�

�� 7KH ZRUNVWDWLRQ GLVSOD\V D GLUHFWRU\ RI $03 GRFXPHQWV� 6HOHFW
WKH ILOH WR EH SULQWHG RU W\SHG�

,I� LQ VWHS ��
\RX VHOHFWHG� WKH ZRUNVWDWLRQ� DQG \RX FDQ VHOHFW�

7\SH RSWLRQ GLVSOD\V WKH ILUVW SDUW RI WKH
VHOHFWHG ILOH RQ WKH
ZRUNVWDWLRQ

� WR YLHZ WKH QH[W SDJH RI WKH ILOH� SUHVV
>3J'Q@

� WR YLHZ WKH SUHYLRXV SDJH RI WKH ILOH�
SUHVV >3J8S@

3ULQW RSWLRQ RXWSXWV WKH VHOHFWHG ILOH WR WKH
SULQWHU LQWHUIDFHG ZLWK WKH
ZRUNVWDWLRQ

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

&RQILJXULQJ $[HV

7KLV FKDSWHU FRYHUV WKH SURFHGXUHV WKDW PXVW EH SHUIRUPHG WR
FRQILJXUH WKH D[HV RI WKH FRQWURO� %HIRUH VHWWLQJ WKH D[LV SDUDPHWHU
YDOXHV� DQ D[LV QDPH DQG D[LV W\SH PXVW EH VSHFLILHG IRU HDFK D[LV�

7KLV FKDSWHU FRQWDLQV WKLV LQIRUPDWLRQ�

7RSLF� 3DJH�

6HOHFWLQJ DQ $[LV ����

6SHFLI\LQJ $[LV 1DPHV ����

6SHFLI\LQJ $[LV 7\SHV ����

'HOHWLQJ DQ $[LV ����

&RS\LQJ $[LV 3DUDPHWHUV WR $QRWKHU $[LV ����

&RQILJXULQJ D 6HUYR ����

6HOHFWLQJ ,QFK RU 0HWULF 8QLWV ����

,PSRUWDQW� 1RWH WKDW�

� \RX FDQ VHOHFW DQ\ RI WKH RSWLRQV VKRZQ DERYH ZKHQHYHU WKH
$03 HGLWRU XWLOLW\ LV DFWLYH DQG DQ $03 ILOH LV RSHQ

� DGGLWLRQDO JHQHUDO D[HV FRQILJXUDWLRQ SDUDPHWHUV DUH GLVFXVVHG LQ
FKDSWHU � ´$[LV 3DUDPHWHUVµ

,PSRUWDQW� 7KH RUGHU LQ ZKLFK \RX FRQILJXUH D[HV KDV D VLJQLILFDQW
LPSDFW RQ VHYHUDO IHDWXUHV LQFOXGLQJ�

� 'XDO $[HV �� RUGHU WKH\ DUH $03HG GHWHUPLQHV ZKLFK D[LV LV \RXU
PDVWHU D[LV

0DNH VXUH WKDW \RX UHDG WKH VHFWLRQ RQ FRQILJXULQJ WKLV IHDWXUH
EHIRUH FRQWLQXLQJ ZLWK WKLV FKDSWHU�

7KH D[HV RI WKH FRQWURO PXVW EH FRQILJXUHG LQ $03 WKURXJK WKHLU
FRUUHVSRQGLQJ $03 SDUDPHWHUV� 6RPH $03 SDUDPHWHUV DUH JOREDO
SDUDPHWHUV� 7KH YDOXH DVVLJQHG WR WKHVH SDUDPHWHUV DSSO\ WR DOO D[HV
RI WKH FRQWURO� 2WKHU $03 SDUDPHWHUV PXVW EH VHW LQGHSHQGHQWO\ IRU
HDFK D[LV� 7KH 6HOHFW $[LV RSWLRQ RI WKH $[LV PHQX LV XVHG WR VHOHFW
DQ D[LV IRU $03 FRQILJXUDWLRQ� 7KH SDUDPHWHUV OLVWHG IRU HDFK D[LV
ZLOO YDU\ GHSHQGLQJ RQ WKH VHOHFWHG D[LV W\SH�

&KDSWHU 2YHUYLHZ

6HOHFWLQJ DQ $[LV



���� &RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKLV SURFHGXUH WR VHOHFW DQ D[LV�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $[LV PHQX�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

�� 6HOHFW WKH 6HOHFW $[LV RSWLRQ �$��

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

7KH VFUHHQ GLVSOD\V HDFK D[LV� DQG DVVLJQV LW D QXPEHU WKDW \RX
FDQ XVH WR VHOHFW LW�

,PSRUWDQW� 7KH ��3& VXSSRUWV WKH IROORZLQJ 0D[LPXP QXPEHU RI
D[HV� 6HUYR PRWRUV� DQG VSLQGOHV� 127( WKDW DW WKH
LQLWLDO UHOHDVH WKHVH TXDQWLWLHV DUH OLPLWHG WR WKH QXPEHU
RI D[HV� PRWRUV� VSLQGOHV � DQG WRWDO PRWRUV VXSSRUWHG
E\ D VLQJOH ���� VHULDO GULYH�

� XS WR � VHUYR D[HV
� XS WR � VHUYR PRWRUV
� XS WR � RSHQ RU FORVHG ORRS VSLQGOHV
� D PD[LPXP WRWDO RI � VSLQGOH DQG VHUYR PRWRUV

7KH PD[LPXP FRQWUROODEOH D[LV RQ D SDUWLFXODU ��3& LV GHSHQGDQW
XSRQ WKH RSWLRQV VHOHFWHG ZKHQ WKH V\VWHP ZDV RUGHUHG� ,I \RX XVH
$03 WR FRQILJXUH PRUH D[HV WKDQ \RXU V\VWHP FDQ VXSSRUW� WKH
FRQWURO ZLOO EH KHOG LQ (��VWRS DIWHU WKH $03 ILOH LV GRZQORDGHG�

�� 6HOHFW WKH D[LV WR EH FRQILJXUHG�

7KH ZRUNVWDWLRQ GLVSOD\V WKH VHOHFWHG D[LV RQ WKH WKLUG VWDWXV OLQH
RI WKH $03 VFUHHQ�



����&RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKH IROORZLQJ SURFHGXUH WR VSHFLI\ WKH QDPHV RI WKH D[HV RQ WKH
PDFKLQH� 7KH $03 HGLWRU XWLOLW\ PXVW EH DFWLYH DQG DQ $03 ILOH
PXVW EH RSHQ� 5HSHDW WKH SURFHGXUH IRU HDFK D[LV RQ WKH PDFKLQH�

,PSRUWDQW� 1RWH WKDW D[LV QDPHV PD\ DOVR EH DOWHUHG XVLQJ WKH
SDUDPHWHU JURXS FDOOHG ´$[LV 3DUDPHWHUVµ IRXQG LQ
FKDSWHU ��

�� 3UHVV >)�@ WR SXOO GRZQ WKH $[LV PHQX�

�� 6HOHFW WKH 1DPH $[LV RSWLRQ �1��

7KH ZRUNVWDWLRQ GLVSOD\V WKH VHOHFW D[LV VFUHHQ

,PSRUWDQW� 7KH D[HV PXVW EH QDPHG LQ D FRQVHFXWLYH VHULHV� ILWWHG
D[HV FDQQRW IROORZ DQ XQILWWHG D[LV� $Q\ ILWWHG D[HV
WKDW IROORZ DQ XQILWWHG D[LV DUH LJQRUHG E\ WKH FRQWURO�
$Q\ FRQILJXUHG VSLQGOH PXVW EH FRQILJXUHG DIWHU DOO
ILWWHG D[HV LQ WKH FRQVHFXWLYH VHULHV RI QDPHG D[HV�

�� 6HOHFW WKH D[LV IRU ZKLFK D QDPH LV WR EH VSHFLILHG� 7KH D[LV
QDPH VHOHFWLRQ ER[ DSSHDUV WR DOORZ \RX WR HQWHU WKH QDPH RI WKH
FXUUHQW D[LV�

�� 6HOHFW WKH QHZ QDPH IRU WKH D[LV�

7\SLFDO OLQHDU D[LV QDPHV IRU PLOOV DUH�

;� <� =

7\SLFDO URWDU\ D[LV QDPHV DUH�

$� %� &

ZKHUH WKH D[LV RI URWDWLRQ IRU $� %� DQG & LV ;� <� DQG = UHVSHFWLYHO\�

7\SLFDO SDUDOOHO OLQHDU D[LV QDPHV IRU PLOOV DUH�

8� 9� :

ZKHUH 8� 9� DQG : DUH SDUDOOHO WR ;� <� DQG = UHVSHFWLYHO\�

7\SLFDO OLQHDU D[LV QDPHV IRU ODWKHV DUH� ; DQG =

6SHFLI\LQJ $[LV 1DPHV



���� &RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH W\SLFDO URWDU\ D[LV QDPH IRU D ODWKH LV� &

ZKHUH WKH D[LV RI URWDWLRQ IRU & LV =�

7\SLFDO SDUDOOHO OLQHDU D[LV QDPHV IRU ODWKHV DUH�

8� :

ZKHUH 8 DQG : DUH SDUDOOHO WR ; DQG = UHVSHFWLYHO\�

,PSRUWDQW� 7KH D[LV QDPH 6 LV UHVHUYHG DV WKH QDPH IRU VSLQGOH
D[HV� 'R QRW XVH 6 IRU OLQHDU RU URWDU\ D[HV�

8VH WKLV SURFHGXUH WR VSHFLI\ WKH D[LV W\SHV RI WKH D[HV RQ WKH
PDFKLQH� 5HSHDW WKH SURFHGXUH IRU HDFK D[LV RQ WKH PDFKLQH�

6SHFLI\LQJ 6SLQGOHV

)ROORZ WKHVH JXLGHOLQHV LI \RX DUH XVLQJ RQH RU PRUH VSLQGOHV LQ \RXU
V\VWHP�

� 6SLQGOHV PXVW EH FRQILJXUHG DIWHU \RX KDYH FRQILJXUHG DOO URWDU\
DQG OLQHDU D[HV� )RU H[DPSOH� LI \RX KDYH DQ DSSOLFDWLRQ ZLWK �
OLQHDU D[HV� RQH URWDU\ D[LV� DQG RQH VSLQGOH� \RXU D[LV VHTXHQFH
DSSHDUV LQ 2'6 DV�

$[HV PXVW EH VSHFLILHG LQ D FRQVHFXWLYH VHULHV� 1R ILWWHG �OLQHDU RU
URWDU\� D[HV FDQ IROORZ XQILWWHG D[HV� $OO VSLQGOH D[HV PXVW IROORZ
ILWWHG D[HV� $Q\ D[HV WKDW IROORZ XQILWWHG D[HV DUH LJQRUHG E\ WKH
FRQWURO�

,PSRUWDQW� :KHQ \RX FRQILJXUH WKH D[HV� WKH D[HV WR EH XVHG IRU
WKH '$& PRQLWRU RXWSXW� RU DQDORJ RXWSXW �W\SLFDOO\
VSLQGOHV� PXVW EH FRQILJXUHG ODVW�

&RQILJXULQJ 6SLQGOHV

,I \RX DUH XVLQJ RQH RU PRUH VSLQGOHV� UHIHU WR FKDSWHU � IRU
LQIRUPDWLRQ RQ VHWWLQJ WKH SDUDPHWHU 6SLQGOH 7\SH IRU $[LV �

6SHFLI\LQJ $[LV 7\SHV



����&RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

<RX PXVW FRQILJXUH WKH VSLQGOHV LQ WKLV RUGHU�

� WKH ILUVW VSLQGOH D[LV LV VSLQGOH �
� WKH VSLQGOH D[LV WKDW IROORZV WKH VSLQGOH � PXVW EH FRQILJXUHG

DV VSLQGOH �

&RQILJXULQJ $[HV

�� 3UHVV >)�@ WR SXOO GRZQ WKH $[LV PHQX�

�� 6HOHFW WKH &RQILJXUH $[LV RSWLRQ �*��

7KH ZRUNVWDWLRQ GLVSOD\V WKH D[HV ZLWK WKHLU FXUUHQWO\ DVVLJQHG
QDPHV�

�� 6HOHFW WKH D[LV WR FRQILJXUH�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VHOHFWLRQ ER[�

3RVVLEOH D[LV W\SHV DUH�

� OLQHDU �� VSHFLILHV DQ D[LV WKDW PRYHV DORQJ D VWUDLJKW OLQH

� URWDU\ �� VSHFLILHV DQ D[LV WKDW PRYHV LQ D FLUFOH DERXW D IL[HG
FHQWHU

� VSLQGOH �� VSHFLILHV D VSLQGOH WKDW SURYLGHV SRVLWLRQ DQG YHORFLW\
IHHGEDFN

,PSRUWDQW� :KHQ FRQILJXULQJ D[HV� DQ\ PRWRUV XVLQJ D '$&
RXWSXW �W\SLFDOO\ WKH VSLQGOHV� PXVW EH FRQILJXUHG DV WKH
ODVW D[HV�

� XQILWWHG �� VSHFLILHV DQ D[LV WKDW LV QRW XVHG LQ WKH FXUUHQW
FRQILJXUDWLRQ RI WKH PDFKLQH� $Q XQILWWHG D[LV FDQ QRW EH PRYHG�

�� 6HOHFW WKH D[LV W\SH�

7KH ZRUNVWDWLRQ DVVLJQV WKH VHOHFWHG W\SH WR WKH VHOHFWHG D[LV�
WKHQ UHWXUQV WR WKH PDLQ PHQX�



���� &RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH IROORZLQJ WDEOH OLVWV WKH DYDLODEOH D[HV ZLWK WKHLU
FRUUHVSRQGLQJ $03 LGHQWLILFDWLRQ QXPEHUV DQG GHIDXOW W\SH
YDOXHV�

$[LV 1XPEHU 3DUDPHWHU 1XPEHU $[LV 7\SH

� >���@ OLQHDU
� >���@ OLQHDU
� >���@ OLQHDU
� >���@ XQILWWHG
� >���@ XQILWWHG
� >���@ XQILWWHG
� >���@ XQILWWHG
� >���@ XQILWWHG

,I DQ XQZDQWHG D[LV LV GLVSOD\HG LQ WKH D[LV FRQILJXUDWLRQ� LW FDQ EH
GHOHWHG ZLWK WKLV SURFHGXUH�

7R GHOHWH DQ D[LV IURP WKH RSHQ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $[LV PHQX�

�� 6HOHFW WKH 'HOHWH RSWLRQ�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

�� 6HOHFW WKH D[LV WKDW \RX ZDQW WR GHOHWH�

7KH ZRUNVWDWLRQ UHFODVVLILHV WKH VHOHFWHG D[LV DV ´XQILWWHGµ DQG WKH
SDUDPHWHUV FKDQJH WR WKHLU GHIDXOW YDOXHV�

,PSRUWDQW� 7KH D[HV PXVW EH QDPHG LQ D FRQVHFXWLYH VHULHV� QR
ILWWHG D[HV PD\ IROORZ DQ XQILWWHG D[LV� $OO VSLQGOH D[HV
PXVW IROORZ ILWWHG D[HV� $Q\ ILWWHG D[HV WKDW IROORZV DQ
XQILWWHG D[LV LV LJQRUHG E\ WKH FRQWURO�

'HOHWLQJ DQ $[LV



����&RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH SDUDPHWHU YDOXHV RI DQ D[LV FDQ EH FRSLHG IURP RQH D[LV WR
DQRWKHU� 7KLV LV D FRQYHQLHQW ZD\ WR VHW WKH SDUDPHWHU YDOXHV IRU DQ
D[LV�

,PSRUWDQW� :KHQ D[LV SDUDPHWHUV DUH FRSLHG IURP RQH D[LV WR WKH
QH[W� DOO ´SHU D[LVµ SDUDPHWHUV DUH FRSLHG IURP DOO
SDUDPHWHU JURXSV�

7R FRS\ DQ D[LV WR DQRWKHU D[LV LQ WKH RSHQ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH D[LV PHQX�

�� 6HOHFW WKH &RS\ RSHUDWLRQ�

2'6 GLVSOD\V WKH D[LV VHOHFW VFUHHQ�

�� 6HOHFW WKH D[LV IURP ZKLFK WR FRS\� 7KH ZRUNVWDWLRQ GLVSOD\V �

�� 6HOHFW WKH D[LV WKDW ZLOO UHFHLYH WKH FRS\ RI WKH D[LV SDUDPHWHUV�

7KH ZRUNVWDWLRQ FRSLHV WKH SDUDPHWHU YDOXHV IURP WKH VHOHFWHG
VRXUFH D[LV WR WKH VHOHFWHG GHVWLQDWLRQ D[LV�

,PSRUWDQW� 7KH WZR D[HV PXVW EH RI WKH VDPH W\SH� )RU H[DPSOH� D
OLQHDU D[LV FDQ RQO\ EH FRSLHG WR DQRWKHU OLQHDU D[LV�

)RU HDFK D[LV� WKH W\SH RI VHUYR QHHGV WR EH HQWHUHG� 7R GR WKLV�

�� &RQILJXUH WKH D[LV W\SH DV GHVFULEHG RQ SDJH �����

�� &RQILJXUH WKH VHUYR E\ VHWWLQJ WKH�

� 6HUYR +DUGZDUH 7\SH �FRQWURO KDUGZDUH�
� 6HUYR /RRS 7\SH �GULYH KDUGZDUH DQG VHUYR FRQWURO W\SH RI

WKH GULYH�
7KH IXOO VHUYR SDUDPHWHU VHOHFWLRQV ZLOO RQO\ EHFRPH DYDLODEOH
ZKHQ ERWK RI WKHVH SDUDPHWHUV DUH GHILQHG DV D VHOHFWLRQ RWKHU
WKDQ ´1RQH�µ

D� 7R VHW WKH VHUYR KDUGZDUH W\SH� VHOHFW ´&RQILJXUH 6HUYRµ
XQGHU WKH )���$[LV PHQX� <RX DUH SURPSWHG WR VHOHFW D VHUYR
W\SH� )RU WKH ��3& VHOHFW 6(5&26 DV WKH VHUYR KDUGZDUH
W\SH�

6HOHFW WKLV 6HUYR 7\SH� ,I \RX KDYH WKLV 6HUYR +DUGZDUH�

1RQH 1RQH

6(5&26 ,QWHUIDFH $ ��3& &1&

&RS\LQJ DQ $[LV

&RQILJXULQJ D 6HUYR



���� &RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

2QFH \RX KDYH VHOHFWHG WKH VHUYR KDUGZDUH� \RX DUH SURPSWHG WR
VHOHFW WKH W\SH RI VHUYR ORRS RU VHUYR GULYH KDUGZDUH WKDW ZLOO EH
FRQQHFWHG WR WKH ��3&�

E� 6HOHFW D 6HUYR /RRS 7\SH�

6HUYR /RRS 7\SH� 5HVXOWV LQ�

1RQH 7KLV LV WKH GHIDXOW VHWWLQJ WKDW WKH FRQWURO XVHV ZKHQ QR ORRS W\SH KDV
EHHQ VHOHFWHG� 7KH FRQWURO VWD\V LQ (�VWRS LI DQ D[LV W\SH KDV EHHQ
GHILQHG� DQG QR ORRS W\SH KDV EHHQ GHILQHG�

3RVLWLRQ RU $QDORJ 6SLQGOH 8VH WKLV VHOHFWLRQ LI WKH DQDORJ RXWSXW RI WKH ���� EDVHG &1& VHULDO
GULYH LV EHLQJ XVHG �������6(5�� 7KLV VHOHFWLRQ LV DOVR XVHG IRU
VSLQGOHV �H[FOXGLQJ GLJLWDO VSLQGOHV� DQG GHSWK SUREHV�

3RVLWLRQ�9HORFLW\ 7KH GULYH ZLOO FORVH ERWK WKH SRVLWLRQ ORRS DQG WKH YHORFLW\ ORRS�
6HSDUDWH GHYLFHV RU WKH VDPH IHHGEDFN GHYLFH FDQ EH XVHG WR FORVH
ERWK WKH SRVLWLRQ DQG YHORFLW\ ORRSV�

'LJLWDO RU GLJLWDO VSLQGOH 7KH GULYH ZLOO FORVH ERWK WKH SRVLWLRQ DQG WKH YHORFLW\ ORRS�
$GGLWLRQDOO\� PRWRU LQIRUPDWLRQ QHFHVVDU\ IRU SURSHU FRPPXWDWLRQ LV
DOVR SURYLGHG IRU GLJLWDO GULYH V\VWHPV� 7KLV PXVW EH VHOHFWHG IRU DOO
���� GLJLWDO GULYH V\VWHPV �LQFOXGLQJ ���� VSLQGOHV�� $OO VHUYR VSHFLILF
SDUDPHWHUV ZLOO EH VHW YLD $03�

6(5&26 7KLV VHOHFWLRQ LQGLFDWHV WKDW D 6(5&26 GULYH RWKHU WKDQ WKH ���� LV
EHLQJ XVHG IRU WKLV VHUYR� 7KLV VHOHFWLRQ LQGLFDWHV WKDW DOO VHUYR
VSHFLILF SDUDPHWHUV PXVW EH VHW GLUHFWO\ DW WKH GULYH�

2QFH \RX KDYH VHOHFWHG WKH VHUYR KDUGZDUH W\SH DQG VHUYR ORRS W\SH�
DGGLWLRQDO $03 SDUDPHWHUV EHFRPH DYDLODEOH WR \RX IRU
FRQILJXUDWLRQ LQ WKH 6HUYR 3DUDPHWHUV *URXS� 7KH VSHFLILF
SDUDPHWHUV DYDLODEOH IRU \RX WR VHW GHSHQGV XSRQ WKH VHOHFWLRQV \RX
PDGH IRU 6HUYR KDUGZDUH W\SH� DQG 6HUYR /RRS 7\SH�

7KH FRQWURO FDQ EH FRQILJXUHG IRU GLVSOD\ DQG LQSXW LQ VHYHUDO
GLIIHUHQW W\SHV RI XQLWV� 7R VHOHFW XQLWV RI WKH RSHQ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 2SWLRQV PHQX�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

7KH FKHFNHG �»� XQLWV DUH WKH FXUUHQW VHWWLQJV�

6HOHFWLQJ 8QLWV



����&RQILJXULQJ $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 6HOHFW WKH GLVSOD\ DQG LQSXW XQLWV�

7KH ZRUNVWDWLRQ UHWXUQV WR WKH PDLQ PHQX�

<RXU FRQWURO W\SH LV EDVHG RQ WKH DSSOLFDWLRQ W\SH WKDW \RX VHOHFWHG
ZKHQ \RX FUHDWHG WKH SURMHFW�

$SSOLFDWLRQ W\SH WKHVH FRQWURO W\SHV DUH
DYDLODEOH�

WKH GHIDXOW YDOXH LV�

0LOO�/DWKH ODWKH �$� %� RU &� ODWKH

PLOO �VWDQGDUG RU WUDQVIHU OLQH�

7KH FRQWURO W\SH SDUDPHWHU QXPEHU LV >���@�

7R VHOHFW WKH FRQWURO W\SH RI WKH RSHQ $03 ILOH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 2SWLRQV PHQX�

�� 6HOHFW &RQWURO 7\SH RSWLRQ �M��

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

�� 6HOHFW HLWKHU /DWKH RU 0LOO IRU /DWKH�0LOO DSSOLFDWLRQV� <RX PD\
DOVR ZDQW WR FKDQJH \RXU ODWKH W\SH �ODWKH $� %� RU &� RU \RXU PLOO
W\SH �VWDQGDUG PLOO RU WUDQVIHU OLQH PLOO�� 5HIHU WR WKH FKDSWHU RQ
0LVFHOODQHRXV SDUDPHWHUV�

7KH ZRUNVWDWLRQ UHFRUGV WKH VHOHFWHG FRQWURO W\SH DQG UHWXUQV WR
WKH PDLQ PHQX�

(1' 2) &+$37(5

6HOHFWLQJ &RQWURO 7\SH



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH SDUDPHWHUV XVHG WR VSHFLI\ WKH YDULRXV D[LV
UHODWHG SDUDPHWHUV� 7KHVH SDUDPHWHUV DUH DFFHVVHG E\ VHOHFWLQJ WKH
$[LV 3DUDPHWHUV JURXS GLVSOD\HG RQ WKH PDLQ $03 PHQX VFUHHQ�
:KHQ \RX VHOHFW WKH ´$[LV 3DUDPHWHUVµ JURXS� WKHVH VFUHHQV RU
SDJHV DUH DYDLODEOH�

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ \RXU DSSOLFDWLRQ W\SH�
7KLV WDEOH VKRZV \RX ZKHUH HDFK RI WKH D[LV SDUDPHWHUV LV IRXQG�

$[LV 3DUDPHWHU� 3DJH�

$[LV 1DPH ����

,QWHJUDQG 1DPH ����

,QFUHPHQWDO 1DPH ����

'LDPHWHU $[LV 1DPH ����

5ROORYHU YDOXH ����

$OO D[HV RI WKH FRQWURO PXVW EH DVVLJQHG DQ D[LV QDPH� 7\SLFDO D[HV
QDPHV RI D ODWKH DQG PLOO DUH VKRZQ LQ )LJXUH ����

&KDSWHU 2YHUYLHZ



���� $[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
([DPSOH RI D /DWKH� DQG 0LOO D[LV QDPHV DQG RULHQWDWLRQ

�;

�=

�;

�=

�<

/DWKH

0LOO

)XQFWLRQ

7KHVH SDUDPHWHUV VSHFLI\ WKH D[LV QDPH IRU HDFK D[LV RI WKH FRQWURO�
(DFK D[LV RI D VHOHFWHG FRQWURO W\SH PXVW EH DVVLJQHG DQ D[LV QDPH�
7KHVH QDPHV DUH XVHG LQ SDUW SURJUDPV WR UHIHUHQFH D VSHFLILF D[LV�

,PSRUWDQW� 7KH 1DPH $[LV RSWLRQ� DFFHVVHG E\ SUHVVLQJ WKH >)�@
NH\� FDQ DOVR EH XVHG WR VSHFLI\ WKH D[LV QDPH IRU D
VHOHFWHG D[LV� $Q\ WLPH WKH 1DPH $[LV RSWLRQ LV XVHG�
LW DOVR FKDQJHV WKH YDOXH RI WKH SDUDPHWHU WKDW
FRUUHVSRQGV WR WKH VHOHFWHG D[LV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

$[LV 2QH·V 1DPH >���@

$[LV 7ZR·V 1DPH >���@

$[LV 7KUHH·V 1DPH >���@

$[LV )RXU·V 1DPH >���@

$[LV )LYH·V 1DPH >���@

$[LV 6L[·V 1DPH >���@

$[LV 6HYHQ·V 1DPH >���@

$[LV (LJKW·V 1DPH >���@

$[LV 1DPH



����$[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� : �N� �%

�E� % �J� ; �O� �&

�F� & �K� < �P� �;

�G� 8 �L� = �Q� �<

�H� 9 �M� 6 �R� �=

1RWHV

(DFK RI WKHVH SDUDPHWHUV PXVW EH VHW LQGHSHQGHQWO\ IRU LWV
FRUUHVSRQGLQJ D[LV�

:H UHFRPPHQG XVLQJ D[LV QDPHV SUHFHGHG E\ D �� RQO\ LI \RX PXVW
XVH WKH VDPH OHWWHU IRU DQ DX[LOOHU\ � SDUDOOHO D[LV WR RQH RI WKH
SULPDU\ D[HV�

)XQFWLRQ

7KHVH SDUDPHWHUV VSHFLI\ WKH D[LV LQWHJUDQG QDPH IRU HDFK D[LV RI
WKH FRQWURO� 7KH QXPHULF YDOXH SURJUDPPHG ZLWK WKH D[LV LQWHJUDQG
QDPH LV WKH LQWHJUDQG YDOXH IRU WKDW D[LV� 7KLV YDOXH LV XVHG E\ WKH
FRQWURO WR UHIHUHQFH D SRLQW RQ WKH D[LV XVHG LQ FDOFXODWLQJ DUF
FHQWHUV� IL[HG F\FOH YDULDEOHV� DQG RWKHU VLPLODU IXQFWLRQV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

$[LV � ,QWHJUDQG QDPH >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,

�E� -

�F� .

�G� 1RQH

$[LV ,QWHJUDQG 1DPH



���� $[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

(DFK RI WKHVH SDUDPHWHUV PXVW EH VHW LQGHSHQGHQWO\ IRU LWV
FRUUHVSRQGLQJ D[LV�

7KH D[LV LQWHJUDQG QDPH LV D VHFRQGDU\ SURJUDPPLQJ ZRUG XVHG WR
SURJUDP DGGLWLRQDO D[LV GDWD ZKHQ QHFHVVDU\� )RU H[DPSOH� WKH D[LV
LQWHJUDQG QDPH FDQ EH XVHG WR VSHFLI\�

� DUF FHQWHU SRVLWLRQ
� WKUHDG OHDG
7\SLFDOO\� D[LV LQWHJUDQG QDPHV DUH�

� ; D[LV� ,
� < D[LV� -
� = D[LV� .
$VVLJQ LQWHJUDQG QDPHV IRU D GXDO D[LV RQO\ IRU WKH PDVWHU D[LV DQG
RWKHU D[HV \RX LQWHQG WR GHFRXSOH IURP WKH GXDO JURXS� :KHQ D GXDO
JURXS LV GHFRXSOHG� HDFK VODYH FDQ XVH LQWHJUDQG SODQHU IXQFWLRQV
�VXFK DV FLUFXODU LQWHUSRODWLRQ� RQO\ DIWHU WKH GXDO JURXS LV GHFRXSOHG
DQG WKH VODYH D[LV QDPH KDV EHHQ $03HG DV D SULPDU\ RU SDUDOOHO
D[LV QDPH LQ WKH DFWLYH SODQH GHILQLWLRQ� 7KH PDVWHU D[LV LQ WKH GXDO
JURXS XVHV WKH GXDO JURXSV LQWHJUDQG OHWWHU ZKHQ GHFRXSOHG�

,PSRUWDQW� $[LV LQWHJUDQG IRU SDUDOOHO D[HV PXVW EH GHILQHG ZLWK
WKH VDPH LQWHJUDQG ZRUG LI WKH\ DUH WR EH XVHG
LQWHUFKDQJHDEO\ IRU SODQHU IXQFWLRQV �VXFK DV *�� RU
*���� )RU H[DPSOH LI ; DQG 8 DUH SDUDOOHO DQG ERWK DUH
XVHG WR GHILQH WKH *�� SODQH DORQJ ZLWK VRPH RWKHU
SHUSHQGLFXODU D[LV� ERWK SDUDOOHO D[HV PXVW EH GHILQHG
KHUH ZLWK WKH VDPH LQWHJUDQG ZRUG� 3DUDOOHO D[HV WKDW
DUH QRW XVHG LQ SODQHU IXQFWLRQV GR QRW QHHG WR XVH WKH
VDPH LQWHJUDQG�

,PSRUWDQW� 1RQ��3ODQDU D[HV WKDW DUH GHILQHG ZLWK WKH VDPH
LQWHJUDQG OHWWHU DV DQ D[LV XVHG LQ RQH RI WKH SODQHV
PXVW EH FRQILJXUHG LQ $03 DIWHU WKH SODQDU D[LV� )RU
H[DPSOH LI *�� LV GHILQHG DV WKH ;< SODQH DQG WKH ;
LQWHJUDQG LV ,� DQ D[LV� �; IRU H[DPSOH� WKDW XVHV WKH ,
LQWHJUDQG OHWWHU DQG LV QRW D SODQDU D[LV PXVW EH
FRQILJXUHG LQ $03 DV DQ D[LV IROORZLQJ WKH ; D[LV�



����$[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

,PSRUWDQW� 7KH D[LV LQFUHPHQWDO QDPH SDUDPHWHU LV XVHG RQO\ IRU
ODWKHV XVLQJ *�FRGH W\SH $� ,W LV QRW XVHG IRU DQ\ RWKHU
ODWKH W\SHV RU PLOO DSSOLFDWLRQV�

7KHVH SDUDPHWHUV VSHFLI\ WKH LQFUHPHQWDO QDPH IRU HDFK D[LV RI WKH
FRQWURO� 7KH QXPHULF YDOXH SURJUDPPHG ZLWK WKHVH D[LV ZRUGV
JHQHUDWHV DQ LQFUHPHQWDO PRYH DORQJ WKH SURJUDPPHG D[LV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

$[LV � �� ,QFUHPHQWDO QDPH >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 8

�E� 9

�F� :

�G� 1RQH

1RWHV

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU LWV FRUUHVSRQGLQJ D[LV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG RQO\ LQ ODWKH DSSOLFDWLRQV� 8VH WKLV SDUDPHWHU
WR VSHFLI\ WKH GLDPHWHU D[LV QDPH� 7KLV LV WKH D[LV WKDW LV
SHUSHQGLFXODU WR WKH VSLQGOH� 3URJUDPPLQJ *�� RU *�� FKDQJHV
SURJUDPPLQJ EHWZHHQ UDGLXV DQG GLDPHWHU PRGH IRU WKH GLDPHWHU
D[LV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

$[LV ,QFUHPHQWDO 1DPH

'LDPHWHU $[LV 1DPH



���� $[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �K� <

�E� % �L� =

�F� & �M� �%

�G� 8 �N� �&

�H� 9 �O� �;

�I� : �P� �<

�J� ; �Q� �=

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV DYDLODEOH RQO\ ZKHQ FRQILJXULQJ D URWDU\ D[LV
�VHOHFWHG ZLWK WKH )� RSWLRQ�� 7\SLFDOO\� IRU URWDU\ WDEOHV� WKLV YDOXH
UHSUHVHQWV IXOO URWDWLRQ RI WKH D[LV �QRUPDOO\ ��� GHJUHHV��

)LJXUH ���
5RWDU\ $[LV 5ROORYHU 9DOXH �FRQILJXUHG WR UROORYHU DW ��� GHJUHHV�

5ROORYHU SRLQW

��

���

���

�
6WDUWLQJ DW ���� DQG PRYLQJ ���� FORFNZLVH
SXWV WKH D[LV LQ WKH ��� SRVLWLRQ� QRW WKH ����
SRVLWLRQ� 7KH URWDU\ D[LV SRVLWLRQ UROOV RYHU WR
]HUR DW WKH UROORYHU SRLQW�

$[LV 3DUDPHWHU
1XPEHU

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

5ROORYHU 9DOXH



����$[LV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

� WR ���� GHJUHHV

1RWHV

$VVLJQLQJ D UROORYHU SRLQW RI � GHJUHHV GLVDEOHV WKH UROORYHU IHDWXUH�
:KHQ UROORYHU LV GLVDEOHG WKH URWDU\ D[LV LV QR ORQJHU VLJQ GHSHQGDQW
LQ DEVROXWH PRGH �SURJUDPPLQJ ���� GHJUHHV DQG ��� GHJUHHV ZLOO
SRVLWLRQ WR WKH VDPH ORFDWLRQ VLQFH WKHUH LV QR UROORYHU IURP ZKLFK WR
FDOFXODWH QHJDWLYH DQJOHV��

(DFK RI WKHVH SDUDPHWHUV PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK URWDU\
D[LV�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

+RPH 3DUDPHWHUV

+RPLQJ UHIHUV WR WKH SURFHVV RI RULHQWLQJ D OLQHDU RU URWDU\ D[LV WR D
VSHFLILF� UHSHDWDEOH� PHFKDQLFDO SRVLWLRQ� 7KLV FKDSWHU FRYHUV WKH
$03 SDUDPHWHUV WKDW WKH FRQWURO XVHV WR KRPH WKH D[HV�

,I \RX KDYH FRQILJXUHG \RXU D[LV DV RSHQ ORRS� VHUYR RII� RU VHUYR
GHWDFKHG� \RX GR QRW QHHG WR VHW WKH SDUDPHWHUV LQ WKLV FKDSWHU� 5HIHU
WR &KDSWHUV � DQG � IRU PRUH LQIRUPDWLRQ RQ 'LJLWDO RU $QDORJ 6HUYR
3DUDPHWHUV�

$FFHVV WKHVH SDUDPHWHUV E\ VHOHFWLQJ WKH ´+RPH 3DUDPHWHUVµ JURXS
RQ WKH $03 PDLQ PHQX VFUHHQ�

$Q D[LV FDQ EH KRPHG PDQXDOO\ RU DXWRPDWLFDOO\ �*��� DV GHVFULEHG
LQ \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO� 7KH EDVLF
KRPLQJ SURFHVV IRU WKUHH GLIIHUHQW W\SHV RI SRVLWLRQ IHHGEDFN LV
GHVFULEHG LQ WKH QH[W VHFWLRQ RI WKLV FKDSWHU�

7\SH RI SDUDPHWHUV� 3DJH�

+RPLQJ VHTXHQFH
SDUDPHWHUV

����

$XWRPDWLF
SDUDPHWHUV

�����

'LVWDQFH FRGHG
PDUNHU

�����

&KDSWHU 2YHUYLHZ



���� +RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV VHFWLRQ FRYHUV WKH VHTXHQFLQJ� RSHUDWLRQ DQG VWUDWHJ\ XVHG WR
KRPH� RU UHIHUHQFH� D[HV� 7KH FRQVLGHUDWLRQV IRU KRPLQJ GHSHQG
XSRQ WKH W\SH RI IHHGEDFN XVHG RQ WKH D[LV� 7KHUH DUH WKUHH JHQHUDO
FDWHJRULHV�

� LQFUHPHQWDO IHHGEDFN� PRWRU PRXQWHG� RU D[LV PRXQWHG� WKDW
UHTXLUHV D IXOO KRPLQJ VHTXHQFH�

� 'LVWDQFH FRGHG PDUNHU� DEVROXWH IHHGEDFN WKDW UHTXLUHV PRWLRQ

� ���� PRWRU DEVROXWH IHHGEDFN� SRVLWLRQ VHW ZLWKRXW PRWLRQ

0DQXDO +RPLQJ 8VLQJ D +RPH 6ZLWFK

7KH IROORZLQJ RXWOLQHV KRZ D W\SLFDO KRPLQJ RSHUDWLRQ IXQFWLRQV IRU
D[HV ZLWK LQFUHPHQWDO IHHGEDFN� 6\VWHPV ZLWK DEVROXWH PXOWL��WXUQ
HQFRGHUV �DYDLODEOH RQ VSHFLILF YHUVLRQV RI ���� VHUYR PRWRUV� WKDW
DUH FRPSDWLEOH ZLWK WKH ��3& DQG WKH &1& VHULDO GULYHV GR QRW
UHTXLUH D KRPLQJ VHTXHQFH DIWHU LQLWLDO LQWHJUDWLRQ�

�� 6HW WKH 0RGH 6HOHFW VZLWFK WR ´0DQXDO�µ DQG WKH -RJ 6HOHFW
VZLWFK WR ´+RPHµ �DVVXPLQJ WKH 6WDQGDUG 07% 3DQHO LV EHLQJ
XVHG��

�� 3UHVV WKH DSSURSULDWH $[LV�'LUHFWLRQ EXWWRQ WR PRYH WKH D[LV LQ
WKH GLUHFWLRQ RI WKH KRPH OLPLW VZLWFK� 6SHHG IRU WKLV PRYH FDQ
EH DOWHUHG PDQXDOO\ WKURXJK XVH RI WKH MRJ VSHHG DQG IHHGUDWH
RYHUULGH VZLWFKHV�

2QFH WKH KRPLQJ VHTXHQFH LV LQLWLDWHG� WKH MRJ VSHHG VZLWFK KDV
QR HIIHFW RQ WKH VSHHG RI WKH D[LV� +RZHYHU� WKH IHHGUDWH RYHUULGH
VZLWFK VWLOO HIIHFWV KRPLQJ VSHHG�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� 6RPH PHFKDQLFDO VZLWFKHV ZLOO WXUQ
´2))µ DW D GLIIHUHQW ORFDWLRQ ZKHQ WXUQHG ´21µ IURP
GLIIHUHQW GLUHFWLRQV� ,Q WKRVH FDVHV� LW LV HVVHQWLDO WKDW
WKH KRPH OLPLW VZLWFK EH DSSURDFKHG IURP WKH VDPH
GLUHFWLRQ HYHU\ WLPH WKH D[LV LV KRPHG� 7KLV FDQ EH
DVVXUHG E\ SURSHU VZLWFK SRVLWLRQLQJ� ORJLF
SURJUDPPLQJ� $03 VHWWLQJV DQG�RU RSHUDWRU
LQVWUXFWLRQ�

+RPLQJ &RQFHSWV



����+RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,I WKH VSHHG VHOHFWHG KHUH LV WRR JUHDW� WKH D[LV PD\
PRYH ´WKURXJKµ WKH KRPH VZLWFK EHIRUH FRPLQJ WR D
VWRS� ,I WKH VZLWFK FKDQJHV IURP ´2))µ WR ´21µ DQG
WKHQ EDFN WR ´2))µ EHIRUH WKH D[LV FDQ VWRS� DQG WKH
'LU WR 0RYH RII /LPLW 6ZLWFK LV WKH VDPH DV WKH
GLUHFWLRQ PRYHG WR WKH VZLWFK� WKH FRQWURO ZLOO JHQHUDWH
D KRPLQJ HUURU� 7KLV HUURU LV ´-2**(' +20( 722
)$67�µ DQG LQFOXGHV WKH QDPH RI WKH YLRODWLQJ D[LV�

�� 7KH D[LV PRYHV XQWLO LW WULSV WKH KRPH OLPLW VZLWFK�

�� 7KH D[LV LV FRPPDQGHG WR VWRS DQG WKH FRQWURO ZDLWV XQWLO WKH
IROORZLQJ HUURU LV ZLWKLQ WKH UDQJH GHILQHG E\ WKH $03
,QSRVLWLRQ %DQG SDUDPHWHU�

�� 7KH D[LV WKHQ SURFHHGV LQ WKH GLUHFWLRQ HQWHUHG IRU WKH SDUDPHWHU
'LU� WR 0RYH RII /LPLW 6ZLWFK DW WKH VSHHG HQWHUHG IRU WKH
SDUDPHWHU +RPH 6SHHG IURP /LPLW 6ZLWFK� $OO IHHGUDWH
RYHUULGHV DUH GLVDEOHG WKURXJKRXW WKH UHVW RI WKH KRPLQJ
VHTXHQFH�

�� 7KH D[LV FRQWLQXHV XQWLO LW FRPHV RII WKH KRPH OLPLW VZLWFK� DW
ZKLFK WLPH LW LV DJDLQ FRPPDQGHG WR VWRS�

�� 7KH FRQWURO ZDLWV IRU WKH D[LV WR VWRS� XQWLO WKH IROORZLQJ HUURU
ZLWKLQ WKH UDQJH GHILQHG E\ WKH $03 ,QSRVLWLRQ %DQG SDUDPHWHU�

�� 7KH FRQWURO FDOFXODWHV WKH GLVWDQFH WR WKH KRPH SRVLWLRQ E\
VXPPLQJ WKH GLVWDQFH WR WKH QHDUHVW HQFRGHU PDUNHU SOXV WKH
GLVWDQFH HQWHUHG IRU WKH +RPH &DOLEUDWLRQ SDUDPHWHU�

�� 7KH D[LV PRYHV DW +RPH 6SHHG IURP /LPLW 6ZLWFK WR WKH
FDOFXODWHG KRPH SRVLWLRQ �WKLV FDQ EH LQ HLWKHU GLUHFWLRQ�
GHSHQGLQJ RQ WKH UHVXOW RI WKH SUHYLRXV FDOFXODWLRQV��

���7KH FRQWURO GHILQHV WKLV SRVLWLRQ DV WKH KRPH SRVLWLRQ IRU WKH D[LV�
DQG DVVLJQV LW WKH FRRUGLQDWH YDOXH HQWHUHG IRU WKH SDUDPHWHU
$[LV 3RVLWLRQ DIWHU +RPLQJ�

$ W\SLFDO KRPLQJ VHTXHQFH LV LOOXVWUDWHG LQ )LJXUH ���� 7KLV ILJXUH
DVVXPHV WKDW WKH YDOXH HQWHUHG IRU WKH $03 SDUDPHWHU 'LU� WR 0RYH
2II /LPLW 6ZLWFK LV RSSRVLWH WKH GLUHFWLRQ PRYHG WR WKH VZLWFK
�RSSRVLWH RI *�� 'LUHFWLRQ WR +RPH IRU DXWRPDWLF KRPLQJ�� ,W DOVR
DVVXPHV WKDW WKH VXP RI WKH GLVWDQFH WR WKH QHDUHVW PDUNHU DQG WKH
+RPH &DOLEUDWLRQ GLVWDQFH� UHVXOW LQ D PRYH LQ WKH VDPH GLUHFWLRQ
DV 'LU� WR 0RYH 2II /LPLW 6ZLWFK�
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)LJXUH ���
7\SLFDO +RPLQJ 6HTXHQFH

(QFRGHU PDUNHU

+RPH OLPLW VZLWFK

��� ��� ��� ���

2II 2Q

������

��� ��� ���

+20(
&$/,%5$7,21

GLVWDQFH

'LVWDQFH
WR QHDUHVW
PDUNHU

7KRXJK QRW \HW KRPHG� WKH FRQWURO SLFNV XS WKH HQFRGHU
PDUNHU DQG UHFRUGV IHHGEDFN FRXQWV VLQFH ODVW PDUNHU

,QLWLDO PRYH WR ILQG KRPH VZLWFK

0HFKDQLFDO &RQVLGHUDWLRQV

�
$77(17,21� ,I WKH HQFRGHU PDUNHU LV H[DFWO\ ���
GHJUHHV DZD\ IURP WKH SRLQW DW ZKLFK WKH KRPH OLPLW
VZLWFK WUDQVLWLRQV IURP ´21µ WR ´2))�µ DQ XQGHVLUDEOH
FRQGLWLRQ LV FUHDWHG WKDW FRXOG DIIHFW KRPLQJ
UHSHDWDELOLW\� 7R DYRLG WKLV FRQGLWLRQ� ZH UHFRPPHQG
WKDW WKH HQFRGHU RU WKH KRPH OLPLW VZLWFK EH PRXQWHG
VR WKDW WKH HQFRGHU PDUNHU LV QHDU RU ZLWKLQ WKDW VZLWFK
WUDQVLWLRQ UDQJH� 5HIHU WR )LJXUH ����
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)LJXUH ���
(QFRGHU�+RPH /LPLW 6ZLWFK 3RVLWLRQLQJ &RQVLGHUDWLRQV

+RPH OLPLW VZLWFK

<(6

12

2II 2Q

&RQWURO ZLOO FRQVLVWHQWO\ VHOHFW WKLV
DV QHDUHVW HQFRGHU PDUNHU

&RQWURO PD\ SLFN HLWKHU RI WKHVH
DV QHDUHVW HQFRGHU PDUNHU GHSHQGLQJ
RQ KRPH OLPLW VZLWFK WUDQVLWLRQ

&RUUHFW E\ UHORFDWLQJ KRPH OLPLW VZLWFK RU
URWDWLQJ HQFRGHU WKURXJK D[LV GULYHWUDLQ

+RPH OLPLW VZLWFK
´21µ WR ´2))µ
WUDQVLWLRQ UDQJH

(QFRGHU PDUNHU
GHWHFWHG GXULQJ
D[LV KRPLQJ

7KH FRQWURO DOORZV IRU D YDULHW\ RI KRPLQJ KDUGZDUH FRQILJXUDWLRQV
DQG KRPLQJ SURFHGXUHV� 7KHVH YDULDWLRQV UHTXLUH SURSHU $03 DQG
3$/ SURJUDPPLQJ WR SHUIRUP HIIHFWLYHO\�

+HUH DUH VRPH FRPPRQ YDULDWLRQV WKDW FDQ EH DFFRPPRGDWHG�

� XVH D PRPHQWDU\ FRQWDFW KRPH OLPLW VZLWFK� LI WKH D[LV SDVVHV WKH
VZLWFK� LW UHYHUWV WR WKH ´2))µ VWDWH

� KROG D KRPH OLPLW VZLWFK LQ WKH ´21µ VWDWH ZKHQHYHU WKH D[LV LV
RQ RQH VLGH RI LW� KROG LW LQ WKH ´2))µ VWDWH ZKHQ WKH D[LV LV RQ
WKH RWKHU VLGH

� DIWHU WULSSLQJ WKH KRPH OLPLW VZLWFK� WKH D[LV FDQ PRYH LQ HLWKHU
GLUHFWLRQ WR WKH KRPH SRVLWLRQ

� DGG D SRVLWLYH RU QHJDWLYH KRPH FDOLEUDWLRQ GLVWDQFH WR WKH
KRPH SRVLWLRQ

+RPLQJ $[HV ZLWK 'LVWDQFH��FRGHG 0DUNHU 6FDOHV

$[HV ZLWK OLQHDU VFDOHV WKDW LQFRUSRUDWH GLVWDQFH��FRGHG PDUNHUV
�'&0V� GR QRW KRPH WR D OLPLW VZLWFK� ,QVWHDG� WKHVH V\VWHPV ILQG
DEVROXWH SRVLWLRQ ZKHQ DQ\ WKUHH FRQVHFXWLYH PDUNHUV DUH SDVVHG RQ
WKH VFDOH� 6LQFH DOO FRQVHFXWLYH PDUNHUV DUH D GLIIHUHQW GLVWDQFH
DSDUW� WKH FRQWURO FDQ LGHQWLI\ ZKLFK WKUHH PDUNHUV LW MXVW SDVVHG E\
LGHQWLI\LQJ KRZ PDQ\ FRXQWV DUH EHWZHHQ WKHVH PDUNHUV�
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)RU PDQXDO KRPLQJ� WKH RSHUDWRU VHOHFWV WKH GLUHFWLRQ DQG VSHHG DW
ZKLFK WKHVH PDUNHUV DUH WR EH IRXQG� XVLQJ WKH VDPH SURFHGXUH DV WKH
0DQXDO +RPLQJ 6HTXHQFH 8VLQJ +RPH 6ZLWFK GHVFULEHV�
KRZHYHU� QR OLPLW VZLWFK LV XVHG� +RPLQJ LV FRPSOHWH ZKHQ WKUHH
FRQVHFXWLYH PDUNHUV DUH SDVVHG�

$XWRPDWLF KRPLQJ LV DOVR DYDLODEOH� 7KLV DOORZV $03 WR VHOHFW WKH
GLUHFWLRQ DQG VSHHG RI WKH *�� KRPLQJ RSHUDWLRQ ZKHQ XVLQJ *��
+RPLQJ RI /LQHDU 6FDOHV ZLWK '&0V�

7KH IROORZLQJ SDUDPHWHUV DUH QHHGHG WR KRPH OLQHDU VFDOHV XVLQJ
'&0V�

� *�� 'LUHFWLRQ WR +RPH �UHIHU WR SDJH ������
� *�� +RPH 6SHHG �UHIHU WR SDJH ������
� 0DFKLQH 3RV� DW '&0 6FDOH � �UHIHU WR SDJH ������
� 6PDOOHU 3HULRG IRU '&0 6FDOHV �UHIHU WR SDJH ������
� /DUJHU 3HULRG IRU '&0 6FDOHV �UHIHU WR SDJH ������
,PSRUWDQW� 6ZLWFKOHVV KRPLQJ LV QRW DSSOLFDEOH WR D[HV ZLWK

GLVWDQFH FRGHG PDUNHU IHHGEDFN� $WWHPSWLQJ WR
SURJUDP WKLV IHDWXUH ZLWK D '&0 �):B+012 VHW WR
WUXH� UHVXOWV LQ WKH HUURU� ´+20,1* 127
$//2:('µ�

0DQXDO +RPLQJ 6HTXHQFH LQ +RPH 0RGH

7KH IROORZLQJ RXWOLQHV D PDQXDO KRPLQJ RSHUDWLRQ IRU V\VWHPV ZLWK
'&0V ZKHQ \RX VHW WKH -RJ 6HOHFW 6ZLWFK WR ´+RPHµ� 6HOHFW
´+RPHµ LI \RXU D[LV ZDV QHYHU KRPHG�

�� $VVXPLQJ \RX DUH XVLQJ WKH VWDQGDUG 07% 3DQHO� VHW WKH 0RGH
6HOHFW VZLWFK WR ´0DQXDOµ� 2QFH WKH VZLWFK LV VHW� VHW WKH -RJ
6HOHFW VZLWFK WR ´+RPHµ�

�� 3UHVV WKH DSSURSULDWH $[LV�'LUHFWLRQ EXWWRQ WR PRYH WKH '&0
D[LV DFURVV WKUHH FRQVHFXWLYH PDUNHUV� 6SHHG IRU WKLV PRYH FDQ
EH DOWHUHG PDQXDOO\ WKURXJK XVH RI WKH MRJ VSHHG DQG IHHGUDWH
RYHUULGH VZLWFKHV�

2QFH WKH KRPLQJ VHTXHQFH LV LQLWLDWHG� WKH MRJ VSHHG VZLWFK KDV
QR HIIHFW RQ WKH D[LV VSHHG� +RZHYHU� WKH IHHGUDWH RYHUULGH
VZLWFK VWLOO HIIHFWV VSHHG�

$IWHU WKH D[LV SDVVHV WKUHH FRQVHFXWLYH PDUNHUV� WKH D[LV VWRSV�
+HUH� WKH FRQWURO ZDLWV XQWLO WKH IROORZLQJ HUURU LV ZLWKLQ WKH
UDQJH VSHFLILHG LQ WKH ,QSRVLWLRQ %DQG SDUDPHWHU �UHIHU WR
SDJH �������
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2QFH WKH D[LV LV ZLWKLQ WKH LQ SRVLWLRQ EDQG� WKH FRQWURO
UHFDOFXODWHV WKH DEVROXWH D[LV SRVLWLRQ� EDVHG RQ WKH SRVLWLRQ DIWHU
WKH D[LV FURVVHV WKH WKUHH FRQVHFXWLYH PDUNHUV DGGHG WR WKH YDOXH
LQ0DFKLQH 3RV� DW '&0 6FDOH ��

1HZ $EV� 3RV�  '&0 3K\VLFDO $EV� 3RV� � 0DFKLQH 3RV� DW '&0 6FDOH �

,PSRUWDQW� 8VH0DFKLQH 3RV� DW '&0 6FDOH � WR GHWHUPLQH WKH
FRRUGLQDWH YDOXH DW WKH DFWXDO ]HUR PDUNHU RQ \RXU
OLQHDU VFDOH� 7KLV SDUDPHWHU VKLIWV WKH VFDOH·V PDFKLQH
FRRUGLQDWH V\VWHP VR WKH YDOXH HQWHUHG EHFRPHV WKH
DFWXDO YDOXH RI WKH ]HUR PDUNHU� )RU PRUH LQIRUPDWLRQ
DERXW WKLV SDUDPHWHU� UHIHU WR SDJH ������

0DQXDO +RPLQJ 6HTXHQFH LQ &RQWLQXRXV RU ,QFUHPHQWDO 0RGH

7KH IROORZLQJ RXWOLQHV D PDQXDO KRPLQJ RSHUDWLRQ IRU V\VWHPV ZLWK
'&0V ZKHQ \RX VHW WKH -RJ 6HOHFW 6ZLWFK WR ´&RQWLQXRXVµ RU
´,QFUHPHQWDOµ� 6HOHFW ´&RQWLQXRXVµ RU ´,QFUHPHQWDOµ LI \RXU D[LV
KDV QRW EHHQ KRPHG�

�� $VVXPLQJ \RX DUH XVLQJ WKH VWDQGDUG 07% 3DQHO� VHW WKH 0RGH
6HOHFW VZLWFK WR ´0DQXDOµ� 2QFH WKH VZLWFK LV VHW� VHW WKH -RJ
6HOHFW VZLWFK WR ´,QFUHPHQWDOµ RU ´&RQWLQXRXVµ�

�� 3UHVV WKH DSSURSULDWH $[LV�'LUHFWLRQ EXWWRQ WR PRYH WKH '&0
D[LV DFURVV WKUHH FRQVHFXWLYH PDUNHUV� :KHQ \RX UHOHDVH WKH
$[LV�'LUHFWLRQ EXWWRQ� WKH FRQWURO DXWRPDWLFDOO\ GHWHUPLQHV WKH
DEVROXWH SRVLWLRQ ZKHQ WKH RXWSXW FRPPDQG HTXDOV ��

:KHQ WKH D[LV FRPHV WR D VWRS� WKH FRQWURO ZDLWV XQWLO WKH
IROORZLQJ HUURU LV ZLWKLQ WKH UDQJH VSHFLILHG LQ WKH ,QSRVLWLRQ
%DQG SDUDPHWHU �UHIHU WR SDJH �������

2QFH WKH D[LV LV ZLWKLQ LQSRVLWLRQ� WKH FRQWURO UHFDOFXODWHV WKH
DEVROXWH D[LV SRVLWLRQ� EDVHG RQ WKH SRVLWLRQ DIWHU WKH D[LV FURVVHV
WKH WKUHH FRQVHFXWLYH PDUNHUV DGGHG WR WKH YDOXH LQ0DFKLQH 3RV�
DW '&0 6FDOH ��

1HZ $EV� 3RV�  '&0 3K\VLFDO $EV� 3RV� � 0DFKLQH 3RV� DW '&0 6FDOH �

,PSRUWDQW� 8VH0DFKLQH 3RV� DW '&0 6FDOH � WR GHWHUPLQH WKH
FRRUGLQDWH YDOXH DW WKH DFWXDO ]HUR PDUNHU RQ \RXU
OLQHDU VFDOH� 7KLV SDUDPHWHU VKLIWV WKH VFDOH·V PDFKLQH
FRRUGLQDWH V\VWHP VR WKH YDOXH HQWHUHG EHFRPHV WKH
DFWXDO YDOXH RI WKH ]HUR PDUNHU� )RU PRUH LQIRUPDWLRQ
DERXW WKLV SDUDPHWHU� UHIHU WR SDJH ������
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+RPLQJ $[HV ZLWK ���� 0RWRUV ZLWK $EVROXWH )HHGEDFN

$[HV WKDW KDYH WKH +,3(5)$&( KLJK��UHVROXWLRQ DEVROXWH IHHGEDFN
LQFOXGHG LQ WKH ���� PRWRUV GR QRW UHTXLUH KRPH WR D SHUPDQHQW
OLPLW VZLWFK� ,Q IDFW� WKH KRPH RSHUDWLRQ LV QRW UHTXLUHG RQFH WKH
LQLWLDO PDFKLQH LQWHJUDWLRQ LV FRPSOHWHG� 7KH LQLWLDO KRPH RSHUDWLRQ
WKDW LV UHTXLUHG WR LQLWLDOO\ VHW WKH UHIHUHQFH SRVLWLRQ FDQ EH
DFFRPSOLVKHG LQ RQH RI WZR ZD\V� WKH KRPH VZLWFK PHWKRG� DQG WKH
VZLWFKOHVV KRPLQJ PHWKRG� %RWK RI WKH PHWKRGV UHTXLUH FRRUGLQDWLRQ
ZLWK WKH PDFKLQH ORJLF SURJUDP�

+RPH 6ZLWFK 0HWKRG

,I XVLQJ WKLV PHWKRG� D GHGLFDWHG KRPH OLPLW VZLWFK LV PRXQWHG WR WKH
D[LV� 7KH RSHUDWRU SURFHGXUH LV LGHQWLFDO WR WKDW GHVFULEHG RQ
SDJH ����� 3ULPDULO\ WKLV PHDQV WKDW D[LV PRWLRQ ZLOO RFFXU� DV
GHWDLOHG LQ WKDW VHFWLRQ� DQG WKH $[LV 3RVLWLRQ $IWHU +RPLQJ YDOXH
ZLOO EH DOLJQHG ZLWK D KLJK��UHVROXWLRQ IHHGEDFN GHYLFH QXOO�

2Q DQ\ VXEVHTXHQW FRQWURO UHVHWV� RU SRZHU F\FOHV� WKH FXUUHQW
SRVLWLRQ RI WKH IHHGEDFN GHYLFH LV UHDG� DQG XVLQJ WKH VWRUHG UHDGLQJ
WDNHQ GXULQJ KRPLQJ� WKH D[LV DEVROXWH SRVLWLRQ LV GHWHUPLQHG� 7KLV
SRVLWLRQ LV GLVSOD\HG DV WKH FXUUHQW DEVROXWH SRVLWLRQ RI WKH D[LV�

6ZLWFKOHVV +RPLQJ 0HWKRG

)RU WKLV PHWKRG RI KRPLQJ� WKH D[LV LV W\SLFDOO\ PRYHG WR D VSHFLILF
ORFDWLRQ LGHQWLILHG E\� D YLVLEOH PDUN RQ WKH VOLGH� D ODVHU UHDGLQJ
IURP D IL[HG ORFDWLRQ� RU KROGLQJ WKH D[LV DJDLQVW D SHUPDQHQW VWRS�
2QFH WKH D[LV LV PRYHG WR WKH UHTXLUHG ORFDWLRQ� WKH UHIHUHQFH
RSHUDWLRQ LV LQLWLDWHG DV GHILQHG E\ WKH V\VWHP LQWHJUDWRU� 7KLV PD\
EH WKH VDPH VHTXHQFH DV IRU PDQXDO KRPLQJ� RU D GLIIHUHQW VHTXHQFH
RI RSHUDWRU DFWLRQV�

7KH GLIIHUHQFH ZLWK VZLWFKOHVV KRPLQJ LV WKDW D GLIIHUHQW VHW RI
V\VWHP ORJLF IODJV DUH XVHG WR FDXVH WKH &1& WR UHIHUHQFH WKH D[LV
SRVLWLRQ� 7KHVH DUH WKH 6ZLWFKOHVV +RPLQJ IODJV� :KHQ WKHVH IODJV
DUH XVHG� QR D[LV PRWLRQ RFFXUV� ,QVWHDG� WKH $03 $[LV SRVLWLRQ
DIWHU KRPLQJ YDOXH LV VHW LQ WKH DEVROXWH SRVLWLRQ UHJLVWHUV IRU WKH
FXUUHQW ORFDWLRQ�

)RU WKLV PHWKRG RI UHIHUHQFLQJ DQ D[LV� WKH KRPH &DOLEUDWLRQ
SDUDPHWHU LV QRW XVHG� 7KDW LV� WKH YDOXH RI WKDW SDUDPHWHU KDV QR
HIIHFW RQ WKH D[LV DEVROXWH UHIHUHQFH SRVLWLRQ�
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7KH SDUDPHWHUV GHILQHG LQ WKLV VHFWLRQ FRQILJXUH WKH RSHUDWLRQ RI WKH
KRPLQJ VHTXHQFH IRU HDFK D[LV� 7KHVH SDUDPHWHUV DUH VLJQLILFDQW IRU
ERWK PDQXDO DQG DXWRPDWLF D[LV KRPLQJ�

3DUDPHWHU� 3DJH�

'LU� WR 0RYH 2II /LPLW 6ZLWFK ����

+RPH &DOLEUDWLRQ �����

$[LV 3RVLWLRQ DIWHU +RPLQJ �����

+RPH 6SHHG IURP /LPLW 6ZLWFK �����

'LU WR 0RYH 2II /LPLW 6ZLWFK

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH GLUHFWLRQ LQ ZKLFK WKH D[LV PRYHV DIWHU
LW KDV WULSSHG WKH KRPH OLPLW VZLWFK�

$IWHU WKH KRPH OLPLW VZLWFK LV WXUQHG ´21�µ WKH D[LV LV FRPPDQGHG
WR VWRS� ,W GHFHOHUDWHV XQWLO LW LV ZLWKLQ WKH UDQJH GHILQHG E\ WKH $03
,QSRVLWLRQ %DQG SDUDPHWHU�

7KH D[LV WKHQ SURFHHGV LQ WKH GLUHFWLRQ HQWHUHG IRU WKLV SDUDPHWHU�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1HJDWLYH GLUHFWLRQ RII VZLWFK

�E� 3RVLWLYH GLUHFWLRQ RII VZLWFK

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

7KLV SDUDPHWHU LV QRW XVHG IRU D[HV WKDW XVH GLVWDQFH FRGHG PDUNHU
OLQHDU IHHGEDFN GHYLFHV�

+RPLQJ 6HTXHQFH
3DUDPHWHUV
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+RPH &DOLEUDWLRQ

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH GLVWDQFH IURP WKH HQFRGHU PDUNHU WR WKH
GHVLUHG KRPH SRVLWLRQ� 7KH FRQWURO PRYHV WKLV GLVWDQFH SOXV WKH
GLVWDQFH WR WKH HQFRGHU PDUNHU DIWHU WKH KRPH OLPLW VZLWFK FKDQJHV
IURP ´21µ WR ´2))�µ

8VH WKLV SDUDPHWHU WR GHILQH D SUHFLVH PHFKDQLFDO KRPH SRVLWLRQ
ZLWKRXW DGMXVWLQJ WKH KRPH OLPLW VZLWFK RU HQFRGHU SRVLWLRQV�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�������������� WR ������������ PP

RU

������������� WR ����������� LQ�

1RWHV

8VH WKLV SDUDPHWHU WR FRPSHQVDWH IRU PHFKDQLFDO FKDQJHV WKDW
RWKHUZLVH ZRXOG KDYH UHORFDWHG WKH KRPH SRVLWLRQ IRU DQ D[LV�

)RU H[DPSOH� LW PD\ EH QHFHVVDU\ WR PRYH WKH HQFRGHU RU KRPH OLPLW
VZLWFK WR DYRLG WKH XQGHVLUDEOH FRQGLWLRQ PHQWLRQHG LQ WKH &DXWLRQ
QRWH RQ SDJH ����� 8VH WKH +RPH &DOLEUDWLRQ SDUDPHWHU WR
FRPSHQVDWH IRU WKLV PHFKDQLFDO FKDQJH�

$V DQRWKHU H[DPSOH� WKH HQFRGHU RULHQWDWLRQ UHODWLYH WR WKH D[LV
SRVLWLRQ PD\ FKDQJH ZKHQ UHSDLULQJ JHDUV RU JHDU EHOWV�
&RQVHTXHQWO\ WKH GLVWDQFH WKDW WKH D[LV PRYHV RII WKH KRPH OLPLW
VZLWFK GXULQJ KRPLQJ PD\ EH GLIIHUHQW� 7KDW GLIIHUHQFH FDQ EH
PHDVXUHG DQG HQWHUHG DV� RU DGGHG WR� WKH +RPH &DOLEUDWLRQ YDOXH�

7KLV SDUDPHWHU LV QRW XVHG IRU V\VWHPV XVLQJ GLVWDQFH FRGHG PDUNHU
OLQHDU IHHGEDFN GHYLFHV� 5HIHU WR SDJH ����� �0DFKLQH 3RV� DW
'&0 6FDOH �� IRU LQIRUPDWLRQ FRUUHODWLQJ D[LV DQG VFDOH SRVLWLRQ�
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7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

$[LV 3RVLWLRQ $IWHU +RPLQJ

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH FRRUGLQDWH YDOXH RI WKH D[LV DW LWV
KRPH SRVLWLRQ�

7KH KRPH SRVLWLRQ IRU DQ D[LV FDQ KDYH DQ\ OHJDO FRRUGLQDWH YDOXH ��
SRVLWLYH� QHJDWLYH� RU ]HUR�

:KHQ DVVLJQLQJ WKLV YDOXH� JLYH FRQVLGHUDWLRQ WR WKH D[LV SRVLWLRQ
UHODWLYH WR LWV UDQJH RI WUDYHO LPPHGLDWHO\ DIWHU EHLQJ KRPHG�

)LJXUH ��� VKRZV WKH UHVXOWV ZKHQ WKH $[LV 3RVLWLRQ DIWHU +RPLQJ
LV ��� IRU WKH < D[LV DQG ��� IRU WKH ; D[LV�

)LJXUH ���
'HILQLQJ WKH &RRUGLQDWH RI WKH +RPH 3RVLWLRQ

�<

�;

�

�

� � �

0DFKLQH KRPH
SRLQW

0DFKLQH FRRUGLQDWH V\VWHP ]HUR SRLQW
ZKHQ $;,6 326,7,21 $)7(5 +20,1*
LV GHILQHG WR EH ;�� <��

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@
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5DQJH

��������������� WR ������������� PP

RU

�������������� WR ������������ LQ�

1RWHV

)RU H[DPSOH� WKH KRPH SRVLWLRQ IRU WKH ODWKH D[LV WKDW PRYHV WRZDUG
WKH FKXFN �W\SLFDOO\ FDOOHG WKH = D[LV� LV XVXDOO\ DW WKH RSSRVLWH HQG
RI WUDYHO IURP WKH FKXFN� $ KLJK SRVLWLYH YDOXH HQWHUHG KHUH DV WKH
KRPH SRVLWLRQ FRRUGLQDWH ZRXOG UHVXOW LQ WKH FKXFN IDFH KDYLQJ D
FRRUGLQDWH YDOXH DW RU QHDU ]HUR�

7KLV SDUDPHWHU LV QRW XVHG IRU V\VWHPV WKDW XVH GLVWDQFH FRGHG
PDUNHU OLQHDU IHHGEDFN GHYLFHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

+RPH 6SHHG IURP /LPLW 6ZLWFK

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH IHHGUDWH DW ZKLFK WKH D[LV PRYHV WR
FRPH RII WKH KRPH OLPLW VZLWFK�

7KLV IHHGUDWH LV XVHG IRU PDQXDO DQG DXWRPDWLF KRPLQJ� ,W LV XVHG LQ
FRPLQJ RII WKH VZLWFK DQG DOVR LQ PRYLQJ WR WKH FDOFXODWHG KRPH
SRVLWLRQ�

:KHQ D KRPLQJ RSHUDWLRQ LV EHLQJ H[HFXWHG� WKLV IHHGUDWH FDQQRW EH
DOWHUHG E\ DQ\ IHHGUDWH RYHUULGHV�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



�����+RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������ WR ���������� PPSP

RU

������ WR �������� LSP

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

7KHVH SDUDPHWHUV DUH UHODWHG WR DXWRPDWLF KRPLQJ�

3DUDPHWHU� 3DJH�

*�� 'LUHFWLRQ WR +RPH �����

*�� +RPH 6SHHG �����

*�� 6HFRQGDU\ +RPH 3RVLWLRQ �����

$XWRPDWLF KRPLQJ LV VLPLODU WR PDQXDO KRPLQJ DQG LV GHVFULEHG
EHORZ�

$XWRPDWLF +RPLQJ 6HTXHQFH

8VH WKH IROORZLQJ LQVWUXFWLRQV LI \RXU D[LV KDV QRW DOUHDG\ EHHQ
KRPHG�

�� 7R LQLWLDWH DQ DXWRPDWLF KRPLQJ RSHUDWLRQ� H[HFXWH D *�� EORFN�
HLWKHU WKURXJK WKH SDUW SURJUDP� RU 0',� ,Q WKLV FDVH� WKH
GLUHFWLRQ ZLOO EH GHWHUPLQHG E\ WKH SDUDPHWHU *�� 'LUHFWLRQ WR
+RPH DQG WKH VSHHG ZLOO EH GHWHUPLQHG E\ WKH SDUDPHWHU *��
+RPH 6SHHG� ,I WKH D[LV ZDV SUHYLRXVO\ KRPHG� WKH VSHHG ZLOO
EH GHWHUPLQHG E\ WKH UDSLG IHHGUDWH� $OO IHHGUDWH RYHUULGHV DUH
GLVDEOHG WKURXJKRXW DQ DXWRPDWLF KRPLQJ VHTXHQFH�

�� 2QFH WKH KRPH OLPLW VZLWFK LV WULSSHG� KRPLQJ IROORZV WKH VDPH
VHULHV RI HYHQWV DV GHVFULEHG LQ VWHSV � WKURXJK �� RI WKH 0DQXDO
+RPLQJ 6HTXHQFH �UHIHU WR SDJH ������

$ W\SLFDO KRPLQJ VHTXHQFH LV LOOXVWUDWHG LQ )LJXUH ���� 7KLV ILJXUH
DVVXPHV WKDW WKH YDOXH HQWHUHG IRU WKH $03 SDUDPHWHU 'LU� WR 0RYH
2II /LPLW 6ZLWFK LV RSSRVLWH RI WKH GLUHFWLRQ PRYHG WR WKH VZLWFK
�RSSRVLWH RI *�� 'LUHFWLRQ WR +RPH IRU DXWRPDWLF KRPLQJ�� ,W DOVR
DVVXPHV WKDW WKH VXP RI WKH GLVWDQFH WR WKH QHDUHVW PDUNHU DQG WKH
+RPH &DOLEUDWLRQ GLVWDQFH� UHVXOW LQ D PRYH LQ WKH VDPH GLUHFWLRQ
DV 'LU� WR 0RYH 2II /LPLW 6ZLWFK�

$XWRPDWLF +RPLQJ
3DUDPHWHUV



����� +RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$XWRPDWLF +RPLQJ 6HTXHQFH �*��� ZLWK 'LVWDQFH��FRGHG
0DUNHUV

7KH IROORZLQJ RXWOLQHV DXWRPDWLF PDFKLQH KRPLQJ �*��� IRU D '&0
D[LV WKDW KDV QRW EHHQ SUHYLRXVO\ KRPHG� 2QO\ D[HV WKDW KDYH WKHLU
D[LV ZRUGV SURJUDPPHG LQ WKH *�� EORFN DUH KRPHG� )RU PRUH
LQIRUPDWLRQ DERXW $XWRPDWLF 0DFKLQH +RPLQJ �*���� UHIHU WR WKH
$[LV 0RWLRQ FKDSWHU LQ \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO�

�� ([HFXWH D *�� EORFN� HLWKHU WKURXJK WKH SDUW SURJUDP RU 0',�
7KH D[LV PRYHV DW D GLUHFWLRQ DQG VSHHG GHILQHG LQ $03 E\
*�� 'LUHFWLRQ WR +RPH DQG *�� +RPH 6SHHG� UHVSHFWLYHO\�
$OO IHHGUDWH RYHUULGHV DUH GLVDEOHG WKURXJKRXW DQ DXWRPDWLF
KRPLQJ VHTXHQFH�

7KH D[LV FRPHV WR D VWRS RQFH WKH D[LV FURVVHV WKUHH FRQVHFXWLYH
PDUNHUV RQ WKH '&0 VFDOH�

,PSRUWDQW� 7R GHWHUPLQH DQ DEVROXWH SRVLWLRQ XVLQJ '&0V�
\RX PXVW HQFRXQWHU DW OHDVW WKUHH FRQVHFXWLYH
PDUNHUV� 7KXV� LI WKH D[LV SRVLWLRQ ZLOO QRW
DFFRPPRGDWH WKLV DVVXPSWLRQ� WKH D[LV PXVW EH
PRYHG WR DQRWKHU SRVLWLRQ EHIRUH DWWHPSWLQJ D
KRPLQJ RSHUDWLRQ�

�� 2QFH WKH D[LV FURVVHV WKUHH FRQVHFXWLYH PDUNHUV RQ WKH '&0
VFDOH� WKH D[LV VWRSV� +HUH� WKH FRQWURO ZDLWV XQWLO WKH IROORZLQJ
HUURU LV ZLWKLQ WKH UDQJH VSHFLILHG LQ WKH ,QSRVLWLRQ %DQG
SDUDPHWHU �UHIHU WR SDJH �������

2QFH WKH D[LV LV ZLWKLQ WKH LQSRVLWLRQ EDQG� WKH FRQWURO
UHFDOFXODWHV WKH DEVROXWH D[LV SRVLWLRQ� EDVHG RQ WKH SRVLWLRQ DIWHU
WKH D[LV FURVVHV WKH WKUHH FRQVHFXWLYH PDUNHUV DGGHG WR WKH YDOXH
LQ0DFKLQH 3RV� DW '&0 6FDOH ��

�� 7KH D[LV PRYHV WR WKH KRPH SRVLWLRQ DV GHILQHG E\ WKH SDUDPHWHU
$[LV 3RVLWLRQ $IWHU +RPLQJ DW D VSHHG GHILQHG E\ WKH SDUDPHWHU
+RPH 6SHHG IURP /LPLW 6ZLWFK�

7KH IROORZLQJ RXWOLQHV DXWRPDWLF PDFKLQH KRPLQJ �*��� IRU D '&0
D[LV WKDW KDV EHHQ SUHYLRXVO\ KRPHG�

�� ([HFXWH D *�� EORFN� HLWKHU WKURXJK WKH SDUW SURJUDP RU 0',�
7KH D[LV PRYHV DW D GLUHFWLRQ GHWHUPLQHG E\ WKH SDUDPHWHU *��
'LUHFWLRQ WR +RPH DQG D VSHHG GHWHUPLQHG E\ WKH UDSLG IHHGUDWH�
$OO IHHGUDWH RYHUULGHV DUH GLVDEOHG WKURXJKRXW DQ DXWRPDWLF
KRPLQJ VHTXHQFH�

,PSRUWDQW� 7KH D[LV GRHV QRW UHSHDW WKH KRPLQJ URXWLQH RI
PRYLQJ WR WKH OLPLW VZLWFKHV DQG VHDUFKLQJ IRU
WKH HQFRGHU PDUNHU�



�����+RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 7KH D[LV PRYHV WR PDFKLQH KRPH YLD DQ LQWHUPHGLDWH SRLQW� 7KH
FRQWURO VWRUHV WKLV LQWHUPHGLDWH SRLQW VSHFLILHG E\ WKH D[LV ZRUG LQ
PHPRU\ WR EH XVHG DV WKH SRLQW RI UHWXUQ IRU WKH DXWRPDWLF UHWXUQ
IURP PDFKLQH KRPH RSHUDWLRQ FDOOHG RXW E\ *���

7KH UHWXUQ RSHUDWLRQ JHQHUDWHV WZR D[LV PRYHV ERWK H[HFXWHG DW
WKH UDSLG IHHGUDWH� WR WKH LQWHUPHGLDWH SRLQW DQG WR WKH D[LV KRPH
SRVLWLRQ�

,PSRUWDQW� '&0 D[LV KRPLQJ PXVW EH SHUIRUPHG PDQXDOO\ RU E\
SURJUDPPLQJ D *��� $WWHPSWLQJ WR SURJUDP DQ\
PRWLRQ FRPPDQG RWKHU WKDQ D *�� ZLOO UHVXOW LQ WKH
GHFRGH HUURU� ´0867 +20( $;,6µ�

)RU PRUH LQIRUPDWLRQ UHJDUGLQJ $XWRPDWLF 5HWXUQ WR 0DFKLQH
+RPH �*���� UHIHU WR WKH $[LV 0RWLRQ FKDSWHU LQ \RXU ��3& &1&
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO�

*�� 'LUHFWLRQ WR +RPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH LQLWLDO GLUHFWLRQ WKH D[LV PRYHV ZKLOH
VHDUFKLQJ IRU WKH KRPH OLPLW VZLWFK GXULQJ DQ DXWRPDWLF KRPLQJ
RSHUDWLRQ �*����

,I WKH D[LV KDV DOUHDG\ EHHQ KRPHG ZKHQ WKH *�� LV FRPPDQGHG� WKLV
YDOXH LV QRW XVHG� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ�

,PSRUWDQW� 6SHFLDO /RJLF SURJUDPPLQJ RU RSHUDWRU LQVWUXFWLRQ PD\
EH UHTXLUHG WR SRVLWLRQ WKH D[LV RQ WKH FRUUHFW VLGH RI WKH
KRPH OLPLW VZLWFK ZKHQ D *�� LV H[HFXWHG�

$[LV 3DUDPHWHU
1XPEHU
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����� +RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� SOXV

�E� PLQXV

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)RU D[HV XVLQJ $ TXDG % VFDOH IHHGEDFN ZLWK '&0V� 8VH *��
'LUHFWLRQ WR +RPH WR VSHFLI\ WKH LQLWLDO GLUHFWLRQ \RXU D[LV PRYHV WR
FURVV WKUHH FRQVHFXWLYH PDUNHUV GXULQJ DQ DXWRPDWLF KRPLQJ
RSHUDWLRQ �*���� 5HIHU WR SDJH ���� IRU PRUH LQIRUPDWLRQ DERXW
+RPLQJ /LQHDU 6FDOHV ZLWK 'LVWDQFH &RGHG 0DUNHUV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH IHHGUDWH IRU WKH D[LV ZKLOH VHDUFKLQJ IRU
WKH KRPH OLPLW VZLWFK GXULQJ DQ DXWRPDWLF KRPLQJ RSHUDWLRQ �*����

2QFH WKH VZLWFK LV IRXQG WKH D[LV PRYHV LQ WKH GLUHFWLRQ GHWHUPLQHG
E\ WKH $03 SDUDPHWHU 'LU WR 0RYH 2II /LPLW 6ZLWFK DW D IHHGUDWH
GHWHUPLQHG E\ WKH $03 SDUDPHWHU +RPH 6SHHG IURP /LPLW
6ZLWFK�

,I WKH D[LV KDV DOUHDG\ EHHQ KRPHG ZKHQ WKH *�� LV FRPPDQGHG� WKLV
YDOXH LV QRW XVHG� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ RQ DXWRPDWLF KRPLQJ�

,PSRUWDQW� ,I WKH VSHHG VHOHFWHG KHUH LV WRR JUHDW� WKH D[LV PD\
PRYH ´WKURXJKµ WKH KRPH VZLWFK EHIRUH FRPLQJ WR D
VWRS� ,I WKH VZLWFK FKDQJHV IURP ´2))µ WR ´21µ DQG
WKHQ EDFN WR ´2))µ EHIRUH WKH D[LV FDQ VWRS� DQG WKH
'LU WR 0RYH RII /LPLW 6ZLWFK LV WKH VDPH DV *��
'LUHFWLRQ WR +RPH� WKH FRQWURO JHQHUDWHV D KRPLQJ
HUURU� 7KLV HUURU LV ´-2**(' +20( 722 )$67� µ
DQG LQFOXGHV WKH QDPH RI WKH YLRODWLQJ D[LV�

*�� +RPH 6SHHG
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3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

������ WR ���������� PPSP

RU

������ WR �������� LSP

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)RU D[HV XVLQJ $ TXDG % VFDOH IHHGEDFN ZLWK '&0V� 8VH *��
+RPH 6SHHG WR VSHFLI\ WKH LQLWLDO GLUHFWLRQ \RXU D[LV PRYHV WR FURVV
WKUHH FRQVHFXWLYH PDUNHUV GXULQJ DQ DXWRPDWLF KRPLQJ RSHUDWLRQ
�*���� 5HIHU WR SDJH ���� IRU PRUH LQIRUPDWLRQ DERXW +RPLQJ
/LQHDU 6FDOHV ZLWK 'LVWDQFH &RGHG 0DUNHUV�

*�� 6HFRQGDU\ +RPH 3RVLWLRQ

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH FRRUGLQDWH YDOXH WR EH DVVLJQHG WR D
VHFRQGDU\ KRPH SRVLWLRQ IRU WKH D[LV�

7KH *�� VHFRQGDU\ KRPH FRPPDQG SURYLGHV DQ DOWHUQDWLYH KRPH
SRVLWLRQ� RIWHQ QHFHVVDU\ LI VSHFLDO DWWDFKPHQWV RU GLIIHUHQW WRRO
FKDQJHU DUH WR EH XVHG� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ�

7KH VHFRQGDU\ KRPH SRVLWLRQ IRU DQ D[LV FDQ KDYH DQ\ OHJDO
FRRUGLQDWH YDOXH� SRVLWLYH� QHJDWLYH� RU ]HUR�



����� +RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

��������������� WR ������������� PP

RU

�������������� WR ������������ LQ�

1RWHV

7KH D[LV PRYHV WR WKH SRVLWLRQ LQGLFDWHG E\ WKH FRRUGLQDWH YDOXH
HQWHUHG KHUH ZKHQHYHU D *�� LV H[HFXWHG� ,I WKH YDOXH HQWHUHG KHUH
LV LGHQWLFDO WR WKH YDOXHG HQWHUHG IRU WKH $03 SDUDPHWHU $[LV
3RVLWLRQ DIWHU +RPLQJ� WKHQ WKH *�� IXQFWLRQV DV LI D *�� ZHUH
SURJUDPPHG DIWHU KRPLQJ�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ DYDLODEOH IRU D[HV WKDW XVH '&0V ZLWK D OLQHDU
VFDOH� 6HH $SSHQGL[ % IRU GHWDLOV RQ LQWHJUDWLQJ D '&0 VFDOH�

7KLV SDUDPHWHU LV VLPLODU WR WKH KRPLQJ SDUDPHWHU ´$[LV 3RVLWLRQ
$IWHU +RPLQJµ� 7KH YDOXH HQWHUHG KHUH LV XVHG WR GHILQH WKH D[LV·
FRRUGLQDWH YDOXH DW WKH WKH DFWXDO ]HUR PDUNHU RQ D OLQHDU VFDOH� 8VH
WKLV SDUDPHWHU WR VKLIW WKH PDFKLQH FRRUGLQDWH V\VWHP RQ \RXU VFDOH�
7KH YDOXH HQWHUHG KHUH EHFRPHV WKH DFWXDO YDOXH RI WKH ]HUR PDUNHU�

)RU H[DPSOH� LI \RX ZDQW WKH ]HUR PDUNHU RQ \RXU VFDOH WR EH
GLVSOD\HG DQG XVHG IRU SURJUDPPLQJ DV WKH SRVLWLRQ ���� HQWHU ��� DV
WKH PDFKLQH SRVLWLRQ DW '&0 VFDOH ��

0DFKLQH 3RVLWLRQ DW '&0
6FDOH �



�����+RPH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6PDOOHU 3HULRG IRU '&06FDOHV �������

/DUJHU 3HULRG IRU '&0 6FDOHV �������

2GG 0DUNHUV

(YHQ 0DUNHUV

$FWXDO ]HUR PDUNHU RI VFDOH
0DUNHU ��

���

&RRUGLQDWH YDOXH RI WKH
D[LV DW VFDOH ]HUR PDUNHU

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

��������������� WR ������������� PP

RU

�������������� WR ������������ LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV WKDW XVHV
'&0 VFDOHV IRU WKH SRVLWLRQ IHHGEDFN�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

=RQH�2YHUWUDYHO 3DUDPHWHUV

=RQHV DQG RYHUWUDYHOV GHILQH DUHDV WKDW UHVWULFW WKH PRYDEOH UDQJH RI
WKH FXWWLQJ WRRO� 7KH FRQWURO LV HTXLSSHG WR HVWDEOLVK WZR RYHUWUDYHO
DUHDV DQG WZR SURJUDPPDEOH ]RQHV�

7KHUH DUH WZR W\SHV RI RYHUWUDYHO�

� +DUGZDUH RYHUWUDYHOV ���� (VWDEOLVKHG E\ PRXQWLQJ PHFKDQLFDO
OLPLW VZLWFKHV RQ WKH PRYDEOH UDQJH RI WKH D[HV �VHH
GRFXPHQWDWLRQ SUHSDUHG E\ WKH V\VWHP LQVWDOOHU��

� 6RIWZDUH RYHUWUDYHOV ���� (VWDEOLVKHG LQ $03 E\ DVVLJQLQJ
FRRUGLQDWH YDOXHV LQ WKH PDFKLQH FRRUGLQDWH V\VWHP WKDW WKH D[HV
PD\ QRW H[FHHG�

7KHUH DUH WZR W\SHV RI SURJUDPPDEOH ]RQHV�

� 3URJUDPPDEOH =RQH � ���� ,V HVWDEOLVKHG HLWKHU RQ WKH FRQWURO RU LQ
$03 E\ DVVLJQLQJ FRRUGLQDWH YDOXHV LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP WKDW GHILQH DQ DUHD WKDW WKH D[HV PD\ QRW HQWHU�
3URJUDPPDEOH ]RQHV PD\ EH WXUQHG RQ DQG RII LQ D SDUW SURJUDP�

� 3URJUDPPDEOH =RQH � ���� ,V HVWDEOLVKHG HLWKHU RQ WKH FRQWURO RU LQ
$03 E\ DVVLJQLQJ FRRUGLQDWH YDOXHV LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP WKDW GHILQH DQ DUHD WKDW WKH D[HV PD\ QRW HQWHU RU WKH D[LV
PD\ QRW H[LW �GHSHQGLQJ RQ WKH ORFDWLRQ RI WKH D[LV ZKHQ WKH ]RQH
LV DFWLYDWHG�� 7KHVH YDOXHV PD\ DOVR EH DVVLJQHG WKURXJK
SURJUDPPLQJ� 3URJUDPPDEOH ]RQHV PD\ EH WXUQHG RQ DQG RII LQ
D SDUW SURJUDP�

=RQHV DUH PHDQW WR EH OHVV SHUPDQHQW WKDQ RYHUWUDYHOV DQG SURKLELW
D[LV PRYHPHQW LQWR PDFKLQH DWWDFKPHQWV� 2Q D ODWKH� \RX PLJKW VHW
XS D ]RQH WR SURWHFW WKH ODWKH FKXFN� 2YHUWUDYHOV DUH XVXDOO\ XVHG WR
SURKLELW D[LV PRWLRQ IURP H[FHHGLQJ WKH SK\VLFDO WUDYHO OLPLWV RI WKH
PDFKLQH�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� 7KH SURJUDPPDEOH ]RQHV DQG
VRIWZDUH RYHUWUDYHOV GR QRW WDNH LQWR FRQVLGHUDWLRQ WKH
WRRO OHQJWK RU UDGLXV RI WKH WRRO WKDW PLJKW FXUUHQWO\ EH
LQVWDOOHG LQ WKH PDFKLQH� 7KHVH ]RQHV UHVSHFW RQO\ WKH
D[LV SRVLWLRQ LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

&KDSWHU 2YHUYLHZ



���� =RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ��� VKRZV D W\SLFDO FRQILJXUDWLRQ RI ]RQHV DQG RYHUWUDYHOV�

)LJXUH ���
2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

6RIWZDUH
RYHUWUDYHO

+DUGZDUH
RYHUWUDYHO

/LPLW VZLWFK

/LPLW VZLWFK

= D[LV
WUDYHO

; D[LV WUDYHO

< D[LV WUDYHO

/LPLW VZLWFK
/LPLW VZLWFK

3URJUDPPDEOH
=RQH �

3URJUDPPDEOH
=RQH �

5HIHU WR WKHVH DUHDV�

3DUDPHWHU� 3DJH�

SURJUDPPDEOH ]RQHV ����

VRIWZDUH RYHUWUDYHOV �����

:KHQ \RX VHOHFW WKH ´=RQH�2YHUWUDYHO 3DUDPHWHUVµ JURXS IURP WKH
PDLQ PHQX LQ $03� WKH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�



����=RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ \RXU DSSOLFDWLRQ
W\SH�

7KH FRQWURO FDQ KDYH WZR SURJUDPPDEOH ]RQHV LQWR RU RXW RI ZKLFK
WKH WRRO LV QRW SHUPLWWHG WR PRYH� $ W\SLFDO FRQILJXUDWLRQ RI ]RQH �
LV VKRZQ LQ )LJXUH ����

)LJXUH ���
3URJUDPPDEOH =RQH �

=

;
0DFKLQH
FRRUGLQDWH
]HUR

0LQ ;
YDOXH

0D[ ;
YDOXH

0D[ =
YDOXH

0LQ =
YDOXH

0LQ <
YDOXH

0D[ <
YDOXH

<

;

3URJUDPPDEOH =RQH �
DV GHILQHG E\ PLQLPXP
DQG PD[LPXP D[LV YDOXHV

=RQH � GHILQHV DQ H[WHULRU ]RQH �WRRO PXVW VWD\ RXWVLGH RI WKH ]RQH
ERXQGDULHV�� 7KLV ]RQH LV HQDEOHG RU GLVDEOHG E\ SDUW SURJUDP
FRPPDQGV� 7KH VL]H DQG ORFDWLRQ RI WKLV ]RQH DUH GHWHUPLQHG LQ
$03 RU RQ WKH FRQWURO�

=RQH � GHILQHV HLWKHU DQ LQWHULRU ]RQH �WRRO PXVW VWD\ ZLWKLQ ]RQH
ERXQGDULHV� RU DQ H[WHULRU ]RQH �WRRO PXVW VWD\ RXWVLGH RI WKH ]RQH
ERXQGDULHV�� 7KLV ]RQH LV HQDEOHG RU GLVDEOHG E\ SDUW SURJUDP
FRPPDQGV� 7KH VL]H DQG ORFDWLRQ RI WKLV ]RQH LV GHWHUPLQHG LQ $03�
RQ WKH FRQWURO� RU WKURXJK SURJUDPPLQJ FRPPDQGV�

=RQHV



���� =RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPDEOH ]RQHV FDQ FKHFN� ZKHUH�

HDFK D[LV LQGHSHQGHQWO\ WKH WRRO FDQQRW PRYH SDVW WKH FRRUGLQDWH YDOXH
VHW IRU DQ D[LV

D[HV VLPXOWDQHRXVO\ WKH FRRUGLQDWH YDOXHV VHW IRU HDFK D[LV GHILQH DQ
DUHD WKDW WKH WRRO PD\ QRW PRYH LQWR RU RXW RI

7KHVH VXEVHFWLRQV RIIHU D GLVFXVVLRQ RQ WKH SDUDPHWHUV WKDW DUH XVHG
IRU WKH SURJUDPPDEOH ]RQHV�

6XEVHFWLRQ� 3DJH�

3URJUDPPDEOH =RQH *URXS $[LV ����

1XPEHU RI /LPLW �� � *URXSV ����

/LPLW � 0D[ 9DOXH ����

/LPLW � 0LQ 9DOXH ����

/LPLW � 0D[ 9DOXH ����

/LPLW � 0LQ 9DOXH ����

3URJUDPPDEOH =RQH *URXS $[LV

)XQFWLRQ

8VH WKLV SDUDPHWHU WR DVVLJQ HDFK D[LV WR D SDUWLFXODU SURJUDPPDEOH
]RQH JURXS� 3URJUDPPDEOH ]RQHV DUH FKHFNHG LQ JURXSV�

,I � D[HV DUH DVVLJQHG WR D JURXS� D FXEH VKDSHG ]RQH LV IRUPHG� ,I
RQO\ WZR D[HV DUH DVVLJQHG WR WKDW JURXS� WKHQ WKH WZR VLGHV RI WKH
FXEH WKDW ZRXOG KDYH EHHQ GHILQHG E\ WKDW D[LV RSHQ XS DOO WKH ZD\
WR WKH SRVLWLYH DQG QHJDWLYH VRIWZDUH RYHUWUDYHOV IRU WKDW D[LV�

)LJXUH ��� DVVXPHV WKDW D[HV �� �� DQG � KDYH DOO EHHQ DVVLJQHG WR WKH
VDPH ]RQH JURXS�

)LJXUH ��� LOOXVWUDWHV WKH UHVXOWV RI DVVLJQLQJ WKH = D[LV WR RQH JURXS
E\ LWVHOI� DQG WKH ; DQG < D[HV WR DQRWKHU JURXS� 7KH UHVXOW LV WZR
��GLPHQVLRQDO UHFWDQJXODU DUHDV WKDW WKH WRRO FDQQRW HQWHU �RU FDQQRW
H[LW XQGHU ]RQH � FRQGLWLRQV��

8S WR � SURJUDPPDEOH ]RQH JURXSV DUH DYDLODEOH� %\ DVVLJQLQJ DQ
D[LV WR D JURXS� WKDW D[LV LV FKHFNHG VLPXOWDQHRXVO\ ZLWK DQ\ RWKHU
D[HV LQ WKDW JURXS�

)RU H[DPSOH� DVVXPH WKDW RQO\ WKH = D[LV �D[LV �� LV HQWHUHG LQ JURXS
� DQG LWV PLQLPXP DQG PD[LPXP YDOXHV IRU ]RQH � DUH VHW DW ���
DQG ���� $[LV � ZLOO QRW EH DOORZHG WR UHDFK DQ\ SRVLWLRQ ZLWK D
FRRUGLQDWH YDOXH EHWZHHQ �� DQG �� RQ WKDW D[LV UHJDUGOHVV RI WKH
SRVLWLRQ RI WKH RWKHU D[HV� 7KH RWKHU D[HV PLQLPXP DQG PD[LPXP
YDOXHV DUH GHWHUPLQHG E\ WKHLU VRIWZDUH RYHUWUDYHOV�



����=RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

([SDQGLQJ RQ WKLV H[DPSOH� DVVXPH WKDW WKH ; D[LV �D[LV �� DQG <
D[LV �D[LV �� KDYH ERWK EHHQ DVVLJQHG WR JURXS � DQG ERWK KDYH
PLQLPXP DQG PD[LPXP YDOXHV IRU ]RQH � VHW DW �� DQG ��� :KHQ
]RQH � LV DFWLYH� WKH WRRO PD\ QRW HQWHU WKH DUHD WKDW LV HQFORVHG E\
WKH FRRUGLQDWH YDOXHV GHILQHG E\ WKH ; DQG < D[HV UHJDUGOHVV RI WKH
SRVLWLRQ RI WKH = D[LV� 7KH PLQLPXP DQG PD[LPXP = D[LV YDOXHV
DUH GHWHUPLQHG E\ LWV VRIWZDUH RYHUWUDYHOV�

)LJXUH ��� VKRZV WKH ]RQH UHVXOWLQJ IURP WKH FRQGLWLRQV GHVFULEHG LQ
WKLV H[DPSOH�

)LJXUH ���
=RQH � 3URJUDPPDEOH =RQH *URXSV

= ��

= ��

; �� < �

=

;

<
= PRWLRQ UHVWULFWHG RQO\
E\ 6RIWZDUH 2YHUWUDYHO

; DQG < PRWLRQ
UHVWULFWHG RQO\ E\
6RIWZDUH 2YHUWUDYHO

0DFKLQH &RRUGLQDWH
]HUR SRLQW

; �� < �

$OO RI WKH D[HV PD\ EH DVVLJQHG WR RQH JURXS LI LW LV GHVLUHG� 7KLV
UHVXOWV LQ ��GLPHQVLRQDO ]RQHV DV VKRZQ LQ )LJXUH ����

&KRRVH IURP WKHVH RSWLRQV IRU WKLV SDUDPHWHU�

%HORQJV WR QR JURXSV �� :KHQ WKLV LV VHOHFWHG� LW LQGLFDWHV WKDW ]RQHV
� DQG � DUH QRW XVHG IRU WKLV D[LV�

*URXS � �� ,I WKLV LV VHOHFWHG IRU DQ D[LV� LW LQGLFDWHV WKDW LWV YDOXHV
IRU SURJUDPPDEOH ]RQHV � DQG � DUH FKHFNHG VLPXOWDQHRXVO\ ZLWK
DQ\ RWKHU D[LV LQ JURXS ��



���� =RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

*URXS � �� ,I WKLV LV VHOHFWHG IRU DQ D[LV� LW LQGLFDWHV WKDW LWV YDOXHV
IRU SURJUDPPDEOH ]RQHV � DQG � DUH FKHFNHG VLPXOWDQHRXVO\ ZLWK
DQ\ RWKHU D[LV LQ JURXS ��

*URXS � �� ,I WKLV LV VHOHFWHG IRU DQ D[LV� LW LQGLFDWHV WKDW LWV YDOXHV
IRU SURJUDPPDEOH ]RQHV � DQG � DUH FKHFNHG VLPXOWDQHRXVO\ ZLWK
DQ\ RWKHU D[LV LQ JURXS ��

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� %HORQJV WR QR JURXSV

�E� *URXS �

�F� *URXS �

�G� *URXS �

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

1XPEHU RI /LPLW ��� *URXSV

)XQFWLRQ

7KHUH DUH � SURJUDPPDEOH ]RQH JURXSV IRU WKH SURJUDPPDEOH ]RQHV
�VHH WKH SDUDPHWHU 3URJUDPPDEOH =RQH *URXS�� %\ DVVLJQLQJ DQ
D[LV WR D JURXS� WKDW D[LV LV FKHFNHG VLPXOWDQHRXVO\ ZLWK DQ\ RWKHU
D[HV LQ WKDW JURXS�

7KLV SDUDPHWHU WHOOV WKH V\VWHP KRZ PDQ\ ]RQH JURXSV WKDW WKH
PDFKLQH KDV WR FKHFN� 7KH D[HV DUH DVVLJQHG WR WKHVH JURXSV E\
XVLQJ WKH SDUDPHWHU 3URJUDPPDEOH =RQH *URXS�

,I ]HUR LV VHOHFWHG IRU WKLV SDUDPHWHU� LW LQGLFDWHV WR WKH FRQWURO WKDW
WKHUH DUH QR SURJUDPPDEOH ]RQH JURXSV� DQG WKH SURJUDPPDEOH ]RQH
IHDWXUH LV GLVDEOHG�



����=RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU 1XPEHU

6LQJOH 3URFHVV 3URFHVV � 3URFHVV �

$OO >��@ >�����@ >�����@

5DQJH

� WR �

1RWHV

7KLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

/LPLW � 0D[ 9DOXH

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR HQWHU WKH ODUJHU PDFKLQH FRRUGLQDWH YDOXH
WKDW GHWHUPLQHV WKH ORFDWLRQ RI SURJUDPPDEOH ]RQH �� 7KLV YDOXH
PD\ EH DOWHUHG RQ WKH FRQWURO� LI GHVLUHG� E\ XVLQJ WKH SURJUDPPDEOH
]RQH WDEOH� :KHQ SURJUDPPDEOH ]RQH � LV DFWLYH� WKH D[LV LV QRW
SHUPLWWHG WR H[FHHG WKLV YDOXH�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

/LPLW � 0LQ YDOXH WR ������������ PP

RU

/LPLW � 0LQ YDOXH WR ����������� LQFK

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´/LPLW � 0LQ 9DOXH�µ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�



���� =RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

/LPLW � 0LQ 9DOXH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HQWHU WKH VPDOOHU PDFKLQH FRRUGLQDWH YDOXH WKDW
GHWHUPLQHV WKH ORFDWLRQ RI SURJUDPPDEOH ]RQH �� 7KLV YDOXH PD\ EH
DOWHUHG RQ WKH FRQWURO� LI GHVLUHG� E\ XVLQJ WKH SURJUDPPDEOH ]RQH
WDEOH� :KHQ SURJUDPPDEOH ]RQH � LV DFWLYH� WKH D[LV LV QRW SHUPLWWHG
WR PRYH WR D SRVLWLRQ WKDW LV VPDOOHU WKDQ WKLV YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����`

��� >����@ ��� >����@

��� >����@ ��� >����@

5DQJH

�������������� PP WR /LPLW � PD[ YDOXH

RU

������������� LQFK WR /LPLW � PD[ YDOXH

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´/LPLW � 0D[ 9DOXH�µ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

/LPLW � 0D[ 9DOXH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HQWHU WKH ODUJHU PDFKLQH FRRUGLQDWH YDOXH WKDW
GHWHUPLQHV WKH ORFDWLRQ RI SURJUDPPDEOH ]RQH �� 7KLV YDOXH PD\ EH
DOWHUHG RQ WKH FRQWURO� LI GHVLUHG� E\ XVLQJ WKH SURJUDPPDEOH ]RQH
WDEOH RU E\ WKH SURSHU SURJUDPPLQJ FRPPDQGV� 7KH DUHD GHILQHG DV
SURJUDPPDEOH ]RQH � OLPLWV D[LV PRWLRQ DFFRUGLQJ WR WKH SRVLWLRQ RI
WKH D[LV ZKHQ WKH ]RQH LV DFWLYDWHG�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@



����=RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

/LPLW � 0LQ YDOXH WR ������������ PP

RU

/LPLW � 0LQ YDOXH WR ����������� LQFK

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´/LPLW � 0LQ 9DOXH�µ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

/LPLW � 0LQ 9DOXH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HQWHU WKH VPDOOHU PDFKLQH FRRUGLQDWH YDOXH WKDW
GHWHUPLQHV WKH ORFDWLRQ RI SURJUDPPDEOH ]RQH �� 7KLV YDOXH PD\ EH
DOWHUHG RQ WKH FRQWURO� LI GHVLUHG� E\ XVLQJ WKH SURJUDPPDEOH ]RQH
WDEOH RU E\ WKH SURSHU SURJUDPPLQJ FRPPDQGV� 7KH DUHD GHILQHG DV
SURJUDPPDEOH ]RQH � OLPLWV D[LV PRWLRQ DFFRUGLQJ WR WKH SRVLWLRQ RI
WKH D[LV ZKHQ WKH ]RQH LV DFWLYDWHG�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

5DQJH

�������������� PP WR /LPLW � PD[ YDOXH

RU

������������� LQFK WR /LPLW � PD[ YDOXH

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´/LPLW � 0D[ 9DOXH�µ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�



����� =RQH�2YHUWUDYHO 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH VRIWZDUH RYHUWUDYHO FDQQRW EH FDQFHOHG RQ WKH FRQWURO� $03 LV
WKH RQO\ PHDQV DYDLODEOH WR DFWLYDWH� GHDFWLYDWH� DQG HVWDEOLVK WKH
UDQJH IRU WKH VRIWZDUH RYHUWUDYHO� 7KHVH VXEVHFWLRQV RIIHU D
GLVFXVVLRQ RI SDUDPHWHUV XVHG WR HVWDEOLVK WKH VRIWZDUH RYHUWUDYHO�

6XEVHFWLRQ� 3DJH�

6RIWZDUH 2YHUWUDYHO 8VHG �����

3RVLWLYH 6RIWZDUH 2YHUWUDYHO �����

1HJDWLYH 6RIWZDUH 2YHUWUDYHO �����

,PSRUWDQW� 1RWH WKDW WKH VRIWZDUH RYHUWUDYHO LV RQO\ HIIHFWLYH
SURYLGHG WKDW D KRPLQJ RSHUDWLRQ KDV EHHQ FRQGXFWHG
IRU WKDW D[LV� ,I WKH D[LV KDV QRW EHHQ KRPHG� WKHUH LV QR
PDFKLQH FRRUGLQDWH V\VWHP IURP ZKLFK WKH VRIWZDUH
RYHUWUDYHO FDQ EH UHIHUHQFHG�

6RIWZDUH 2YHUWUDYHO 8VHG

7KLV SDUDPHWHU LV XVHG WR GHWHUPLQH ZKHWKHU WKH VRIWZDUH RYHUWUDYHO
LV XVHG IRU D VSHFLILF PDFKLQH DSSOLFDWLRQ� 6HWWLQJ D YDOXH RI ´7UXHµ
IRU WKLV SDUDPHWHU FDXVHV WKH VRIWZDUH RYHUWUDYHO WR EH DFWLYH IRU WKDW
D[LV� 6HWWLQJ D YDOXH RI ´)DOVHµ IRU WKLV SDUDPHWHU GLVDEOHV WKH
VRIWZDUH RYHUWUDYHO IRU WKDW D[LV�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

3RVLWLYH 6RIWZDUH 2YHUWUDYHO

)XQFWLRQ

6RIWZDUH 2YHUWUDYHO
3DUDPHWHUV



�����=RQH�2YHUWUDYHO 3DUDPHWHUV
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8VH WKLV SDUDPHWHU WR HQWHU WKH ODUJHU PDFKLQH FRRUGLQDWH YDOXH WKDW
GHWHUPLQHV WKH ORFDWLRQ RI WKH VRIWZDUH RYHUWUDYHO� 3URYLGHG WKDW
VRIWZDUH RYHUWUDYHOV DUH DFWLYH� WKH D[LV LV QRW SHUPLWWHG WR H[FHHG
WKLV YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

5DQJH

1HJDWLYH 6RIWZDUH 2YHUWUDYHO WR ������������� PP

RU

1HJDWLYH 6RIWZDUH 2YHUWUDYHO WR ������������ LQFK

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´1HJDWLYH 6RIWZDUH 2YHUWUDYHO�µ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

1HJDWLYH 6RIWZDUH 2YHUWUDYHO

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HQWHU WKH VPDOOHU PDFKLQH FRRUGLQDWH YDOXH WKDW
GHWHUPLQHV WKH ORFDWLRQ RI WKH VRIWZDUH RYHUWUDYHO� 3URYLGHG WKDW WKH
VRIWZDUH RYHUWUDYHOV DUH DFWLYH� WKH D[LV LV QRW SHUPLWWHG WR PRYH WR D
SRVLWLRQ WKDW LV VPDOOHU WKDQ WKLV YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@

��� >����@ ��� >����@
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5DQJH

��������������� PP WR 3RVLWLYH 6RIWZDUH 2YHUWUDYHO

RU

�������������� LQFK WR 3RVLWLYH 6RIWZDUH 2YHUWUDYHO

7KH UDQJH RI WKLV SDUDPHWHU LV GHSHQGHQW RQ WKH YDOXH VHW IRU WKH
SDUDPHWHU ´3RVLWLYH 6RIWZDUH 2YHUWUDYHOµ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

6HUYR 3DUDPHWHUV

8VH WKH VHUYR SDUDPHWHU JURXS WR FRQILJXUH LQIRUPDWLRQ DERXW WKH
VHUYRV FRQWUROOHG E\ \RXU ��3& &1&� :KHQ \RX VHOHFW WKH ´6HUYR
3DUDPHWHUVµ JURXS� VRPH RU DOO RI WKH IROORZLQJ IRXU VFUHHQV RI
SDUDPHWHUV DUH DYDLODEOH WR \RX�

&KDSWHU 2YHUYLHZ



���� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$GGLWLRQDO VHUYR SDUDPHWHUV EHFRPH DYDLODEOH EDVHG RQ \RXU FKRLFH
RI ´6HUYR +DUGZDUH 7\SHµ �6(5&26 ,QWHUIDFH IRU \RXU ��3&
FRQWURO�� DQG WKH ´6HUYR /RRS 7\SHµ �1RQH� 3RVLWLRQ RU $QDORJ
6SLQGOH� 'LJLWDO RU 'LJLWDO 6SLQGOH� RU 6(5&26�� <RX FDQ FRQILJXUH
WKH ´6HUYR +DUGZDUH 7\SHµ DQG ´6HUYR /RRS 7\SHµ SDUDPHWHUV
XVLQJ WKH )� RSWLRQ DV GLVFXVVHG RQ SDJH ���� WR KDYH WKH FRUUHFW
SDUDPHWHUV GLVSOD\HG IRU \RXU SDUWLFXODU VHUYR V\VWHP�

2QFH \RX VHOHFWHG WKH 6HUYR +DUGZDUH 7\SH DQG 6HUYR /RRS
7\SH� DGGLWLRQDO $03 SDUDPHWHUV EHFRPH DYDLODEOH WR \RX IRU
FRQILJXUDWLRQ LQ WKH 6HUYR 3DUDPHWHUV *URXS� 2QO\ WKH SDUDPHWHUV
WKDW DSSO\ WR WKH VHUYR KDUGZDUH DQG VHUYR ORRS W\SHV WKDW \RX
VHOHFWHG ZLWK WKH )� RSWLRQ ZLOO DSSHDU RQ WKHVH VFUHHQV� 'LIIHUHQW
SDUDPHWHUV DSSHDU IRU GLIIHUHQW VHUYR FRQILJXUDWLRQV� $OO SDUDPHWHUV
DUH GLVFXVVHG LQ WKHVH VHFWLRQV�

7KHVH 6HUYR 3DUDPHWHUV� 6HH SDJH�

6(5&26 3DUDPHWHUV ����

*HQHUDO 6HUYR 3DUDPHWHUV ����

3RVLWLRQ /RRS 3DUDPHWHUV �����

9HORFLW\ /RRS 3DUDPHWHUV �����

'LJLWDO 3DUDPHWHUV �����

6SLQGOH 3DUDPHWHUV �����

)ULFWLRQ 3DUDPHWHUV �����

6HUYR )HHGEDFN 2SWLRQV

(DFK VHUYR V\VWHP FRQWDLQV WZR ORRSV�

� YHORFLW\ ORRS� XVHG WR FRQWURO PRWRU VSHHG YV FRPPDQGHG PRWRU
VSHHG

� SRVLWLRQ ORRS� XVHG WR FRQWURO D[LV SRVLWLRQ YV FRPPDQGHG D[LV
SRVLWLRQ�

7KH SDUDPHWHU 6HUYR /RRS 7\SH KDV IRXU SRVVLEOH VHWWLQJV� 7KH
IROORZLQJ WDEOH GHVFULEHV ZKDW HDFK VHWWLQJ WHOOV WKH ��3& DERXW \RXU
VHUYR V\VWHP KDUGZDUH FRQILJXUDWLRQ�
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6HUYR /RRS 7\SH 6HWWLQJ 7\SLFDO 6HUYR 'ULYH
+DUGZDUH

6HUYR 6\VWHP 'HVFULSWLRQ

3RVLWLRQ RU $QDORJ 6SLQGOH ���� &1& VHULDO GULYH�
ZLWK WKLV VHUYR� XVLQJ
WKH DQDORJ RXWSXW DV D
YHORFLW\ FRPPDQG WR
DQRWKHU DPSOLILHU�

8VLQJ WKLV VHWWLQJ PHDQV WKDW D VHSDUDWH GULYH DPSOLILHU ZLWK DQ DQDORJ LQWHUIDFH LV
XVHG WR GLUHFWO\ FRQWURO WKH PRWRU YHORFLW\� :LWK WKLV PHWKRG� WKH YHORFLW\ IHHGEDFN
LV JHQHUDWHG E\ D PRWRU��PRXQWHG GHYLFH DQG WKH YHORFLW\ ORRS LV FORVHG E\ WKH
PRWRU GULYH V\VWHP� 3RVLWLRQ IHHGEDFN LV JHQHUDWHG E\ DQ HQFRGHU HLWKHU PRXQWHG
RQ WKH PRWRU VKDIW RU DW VRPH RWKHU SRLQW RQ WKH D[LV DQG WKH SRVLWLRQ ORRS LV
FORVHG E\ WKH ���� GULYH� 7KH $03 YDOXHV DUH VHQW WR WKH GULYH RYHU WKH 6(5&26
FRQQHFWLRQ�

'LJLWDO RU 'LJLWDO 6SLQGOH ���� &1& VHULDO GULYH�
ZLWK WKLV VHUYR XVLQJ D
���� D[LV PRGXOH DV
WKH DPSOLILHU�

7KLV VHOHFWLRQ PXVW EH PDGH ZKHQ WKH ���� D[LV PRGXOHV DUH XVHG IRU WKH VHUYR�
7KH ���� PRWRU LQWHUQDO IHHGEDFN GHYLFH PXVW EH XVHG WR DOORZ PRWRU
FRPPXWDWLRQ� $Q DGGLWLRQDO IHHGEDFN GHYLFH PD\ EH DGGHG WR VHUYH DV WKH
SRVLWLRQ ORRS GHYLFH� )RU WKLV FRQILJXUDWLRQ� DOO RI WKH VHUYR RSHUDWLRQDO VHWWLQJV
GHILQHG LQ $03 DUH VHQW WR WKH ���� GULYH RYHU 6(5&26�

6(5&26 7KLV VHWWLQJ LQGLFDWHV
WKDW D 6(5&26 GULYH
RWKHU WKDQ D &1& VHULDO
GULYH LV FRQQHFWHG WR
WKH ��3& IRU FRQWURO RI
WKLV D[LV� 7KLV FRXOG EH
D 6(5&26 VSLQGOH RU
D[LV GULYH�

7KLV VHOHFWLRQ LGHQWLILHV WKH GULYH KDUGZDUH DV 6(5&26� :LWK WKLV PHWKRG ERWK
WKH YHORFLW\ DQG SRVLWLRQ ORRS DUH FORVHG E\ WKH VHUYR GULYH� 1R VHUYR RSHUDWLRQ
SDUDPHWHUV DUH VHQW WR WKH GULYH IURP WKH ��3&� 8VLQJ WKH 6(5&26 ULQJ� WKH ��3&
&1& WUDQVPLWV FRXUVH SRVLWLRQ FRPPDQGV WR WKH GULYH� 7KH GULYH WKHQ UHWXUQV
SRVLWLRQ LQIRUPDWLRQ WR WKH FRQWURO� 5HIHU WR WKH GULYH·V GRFXPHQWDWLRQ IRU GHWDLO RQ
FRPSDWLEOH IHHGEDFN GHYLFHV� DQG KRZ WR PDNH FRQILJXUDWLRQ VHWWLQJV�

7KH SDUDPHWHUV LQ WKLV VHFWLRQ DSSO\ WR WKH FRQILJXUDWLRQ RI WKH
6(5&26 QHWZRUN� 5HIHU WR WKH GRFXPHQWDWLRQ DFFRPSDQ\LQJ \RXU
6(5&26 GULYH SULRU WR FRQILJXULQJ WKHVH SDUDPHWHUV WR LGHQWLI\ \RXU
GULYH·V FDSDELOLWLHV�

%DXG 5DWH IRU 6(5&26

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH UDWH DW ZKLFK WKH 6(5&26 ULQJ ZLOO
RSHUDWH� 7KH YDOXH RI WKLV SDUDPHWHU LV GLFWDWHG E\ \RXU GULYH
KDUGZDUH� 5HIHU WR WKH GRFXPHQWDWLRQ DFFRPSDQ\LQJ \RXU 6(5&26
GULYH WR LGHQWLI\ WKH EDXG UDWH WKH GULYH LV FDSDEOH RI KDQGOLQJ�

)RU H[DPSOH LI WKUHH GULYHV RQ \RXU ULQJ DUH FDSDEOH RI � 0+] DQG
RQH GULYH LV FDSDEOH RI � 0+] WKH ULQJ VKRXOG EH FRQILJXUHG DW �
0+] DV GLFWDWHG E\ WKH VORZHVW GHYLFH� 7KH GHIDXOW IRU WKLV
SDUDPHWHU LV � 0+]�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

6(5&26 3DUDPHWHUV



���� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� � 0+]

�E� � 0+]

1RWHV

7KLV LV QRW D ´SHU D[LVµ SDUDPHWHU� 7KH YDOXH HQWHUHG KHUH DIIHFWV DOO
D[HV�

&\FOH 7LPH IRU 6(5&26

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH UDWH DW ZKLFK D 6(5&26 GULYH FDQ
SURFHVV GDWD IURP WKH ��3& &1&� 7KLV LV WKH VHUYR XSGDWH UDWH� 7KH
YDOXH RI WKLV SDUDPHWHU LV GLFWDWHG E\ \RXU GULYH KDUGZDUH� 5HIHU WR
WKH GRFXPHQWDWLRQ DFFRPSDQ\LQJ \RXU 6(5&26 GULYH WR LGHQWLI\ WKH
F\FOH WLPH VXSSRUWHG E\ \RXU GULYH�

<RX PXVW VHW WKLV SDUDPHWHU IRU WKH GULYH ZLWK WKH VORZHVW XSGDWH
WLPH RQ WKH 6(5&26 ULQJ� )RU H[DPSOH LI WKUHH GULYHV RQ \RXU ULQJ
DUH FDSDEOH RI � PV DQG RQH GULYH LV FDSDEOH RI D � PV XSGDWH UDWH�
WKH F\FOH WLPH IRU DOO GULYHV RQ WKH ULQJ ZLOO EH VORZHG WR � PV�

,PSRUWDQW� 7KH PLQLPXP 6(5&26 F\FOH WLPH PXVW EH HTXDO WR RU
OHVV WKDQ WKH YDOXH FRQILJXUHG IRU WKH ´6\VWHP 6FDQ
7LPHµ� 7KH ´6\VWHP 6FDQ 7LPHµ PXVW EH DQ HYHQ
PXOWLSOH RI WKLV YDOXH� )RU H[DPSOH� LI \RXU V\VWHP VFDQ
WLPH LV VHW DW � PV� YDOLG 6(5&26 0LQLPXP &\FOH
7LPH YDOXHV DUH
�� �� �� DQG � PV� ,I \RXU V\VWHP VFDQ WLPH LV VHW DW �
PV� YDOLG 6(5&26 0LQLPXP &\FOH 7LPH YDOXHV DUH ��
�� �� DQG � PV�

,PSRUWDQW� 0D[LPXP 6(5&26 ULQJ VL]H LV LQGLUHFWO\ VHW E\ WKLV
SDUDPHWHU� :H UHFRPPHQG QRW H[FHHGLQJ IRXU VHUYRV
ZKHQ VHW DW � PV PLQLPXP F\FOH WLPH DW D EDXG UDWH RI
� 0+]� 8S WR HLJKW VHUYRV FDQ EH VXSSRUWHG ZKHQ VHW
WR � PV RU VORZHU� /DUJHU � PV FRQILJXUDWLRQV DUH
SRVVLEOH DW � 0+]�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

� WR �� PVHF



����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV QRW D ´SHU D[LVµ SDUDPHWHU� 7KH YDOXH HQWHUHG KHUH DIIHFWV DOO
D[HV�

6(5&26 7UDQVPLW /HYHO

,PSRUWDQW� 7KLV SDUDPHWHU RQO\ DSSOLHV WR ���� &1& 'LJLWDO
'ULYHV DQG ���� $QDORJ ,QWHUIDFH 0RGXOHV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHILQH WKH RXWSXW OHYHO RI WKH ILEHU RSWLF
WUDQVPLWWHU XVHG E\ HDFK $OOHQ��%UDGOH\ GHYLFH LQ WKH QHWZRUN� %\
GHIDXOW� WKH GHYLFH WUDQVPLWV WR WKH PD[LPXP VLJQDO�

,Q PRVW FDVHV DQG IRU DOO $OOHQ��%UDGOH\ V\VWHPV� WKH GHIDXOW YDOXH RI
WKH SDUDPHWHU ZLOO EH VXLWDEOH WR VXSSRUW UHOLDEOH FRPPXQLFDWLRQ
RYHU WKH QHWZRUN� +RZHYHU� WKH LQWHJUDWRU LV SURYLGHG D KLJK DQG
ORZ VHWWLQJ WR YDU\ WKH WUDQVPLW SRZHU� 7KH FDSDELOLW\ RI ORZHULQJ
WKH RXWSXW SRZHU PD\ EH QHHGHG ZKHQ WKH UHFHLYLQJ GHYLFH LV
FRQQHFWHG ZLWK D VKRUW 6(5&26 FDEOH�

7KLV SDUDPHWHU SURYLGHV \RX ZLWK WKH DELOLW\ WR ORZHU WKH
WUDQVPLWWLQJ LQWHQVLW\ WR DYRLG RYHUGULYLQJ WKH QH[W GHYLFH LQ WKH
ULQJ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� /2:

�E� +,*+



���� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6LQFH WKLV LV D SHU D[LV SDUDPHWHU DQG WKH ���� LV D PXOWLD[LV GULYH� LW
LV LPSRUWDQW WR QRWH WKDW D KLJK VHWWLQJ IRU DQ\ D[LV RQ WKDW ����
FKDVVLV UHVXOWV LQ D KLJK WUDQVPLW OHYHO�

7KH VHUYR SDUDPHWHUV LQ WKH VHFWLRQV WKDW IROORZ DUH JHQHUDO VHUYR
SDUDPHWHUV� *HQHUDO VHUYR SDUDPHWHUV DUH WKRVH VHUYR SDUDPHWHUV
WKDW PXVW EH VHW UHJDUGOHVV RI WKH W\SH RI VHUYR KDUGZDUH DQG W\SH RI
VHUYR ORRS \RX KDYH VHOHFWHG�

6WDQGDUG 0RWRU 7DEOH 9DOXHV

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ XVHG IRU $OOHQ��%UDGOH\ ���� GLJLWDO VHUYR
V\VWHPV� 7KLUG��SDUW\ 6(5&26 XVHUV LJQRUH WKLV SDUDPHWHU� 8VH WKLV
SDUDPHWHU WR JHW D VWDUWLQJ SRLQW IRU FRQILJXULQJ DQG WXQLQJ ����
GLJLWDO VHUYR PRWRUV�

7KH FRQWURO KDV LQWHUQDO WDEOHV WKDW FRQWDLQ GDWD IRU HDFK RI WKH
VWDQGDUG PRWRUV� :KHQHYHU WKH FRQWURO LV SRZHUHG�XS� WKHVH WDEOHV
DUH UHDG WR REWDLQ FHUWDLQ YDOXHV IRU WKH VWDQGDUG PRWRUV \RX VHOHFW LQ
$03� 7KH DSSURSULDWH YDOXH LV WKHQ VHQW WR WKH ���� 6HUYR GULYH�

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU RU QRW DOO RI WKH YDOXHV IRU WKH
VWDQGDUG PRWRUV FRQILJXUHG LQ $03 DUH UHDG RQ SRZHU�XS�

,I WKLV SDUDPHWHU LV VHW WR ´<HV�µ DQG \RX DUH XVLQJ RQH RI WKH PRWRUV
OLVWHG LQ 7DEOH ��% �SDJH ������� WKHQ DOO PRWRU SDUDPHWHUV DUH UHDG
IURP WKH LQWHUQDO WDEOHV DW SRZHU�XS �

,I WKLV SDUDPHWHU LV VHW WR ´1R�µ WKHQ WKH SDUDPHWHUV0RWRU 5DWHG
&XUUHQW� 9HORFLW\ 3URSRUWLRQDO *DLQ� 9HORFLW\ ,QWHJUDO *DLQ� DQG
1XPEHU RI 3ROHV RQ 0RWRU DUH QRW UHDG IURP WKH LQWHUQDO WDEOHV�
,QVWHDG� WKH ODVW YDOXH HQWHUHG IRU WKHVH SDUDPHWHUV �WKURXJK HLWKHU
2'6 $03 RU 3DWFK $03� SULRU WR WXUQLQJ SRZHU RII LV WKH DFWLYH
YDOXH DIWHU SRZHU LV WXUQHG RQ� 6HWWLQJ WKLV SDUDPHWHU WR ´1Rµ DOORZV
IRU ILQH WXQLQJ RI WKHVH NH\ PRWRU SDUDPHWHUV IRU D VWDQGDUG PRWRU�
)RU D SURFHGXUH RQ ILQH WXQLQJ D PRWRU� UHIHU WR $SSHQGL[ $ RI WKLV
PDQXDO�

*HQHUDO 6HUYR 3DUDPHWHUV



����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KLV SDUDPHWHU LV LQWHQGHG IRU XVH ZLWK VWDQGDUG PRWRUV
RQO\ DW SRZHU XS� 2QFH \RX KDYH SRZHUHG XS \RXU
V\VWHP DQG FRQILUPHG ZLULQJ� ILQH WXQLQJ RI WKH VHUYR
JDLQV LV DOPRVW DOZD\V UHTXLUHG RQFH WKH VHUYR VKDIW LV
FRXSOHG WR D ORDG� 8VLQJ RQOLQH $03 WR DGMXVW WKH
YHORFLW\�SRVLWLRQ ORRS JDLQV ZLOO DXWRPDWLFDOO\ UHVHW WKLV
SDUDPHWHU WR 1R DW WKH FRQWURO� 2QFH \RX ILQLVK WXQLQJ
\RXU VHUYRV ZH UHFRPPHQG XSORDGLQJ WKH $03 IURP
WKH FRQWURO WR VWRUH WKH QHZ JDLQ YDOXHV DQG VWRUH WKLV
SDUDPHWHU DV ´1Rµ LQ WKH SURMHFW $03 ILOH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

$ W\SLFDO DSSOLFDWLRQ RI WKLV SDUDPHWHU ZRXOG EH DV IROORZV�

�� :KHQ \RX ILQLVK VHWWLQJ $03 RQ WKH +RVW 3& RU 2'6
ZRUNVWDWLRQ� DQG KDYH VHOHFWHG VWDQGDUG PRWRUV ZKHUHYHU WKH\ DUH
WR EH XVHG� HQWHU DOO DSSURSULDWH GDWD IRU WKH PRWRUV� H[FHSW WKH
SDUDPHWHUV0RWRU 5DWHG &XUUHQW� 9HORFLW\ 3URSRUWLRQDO *DLQ�
DQG 9HORFLW\ ,QWHJUDO *DLQ�

�� 6HW WKLV SDUDPHWHU WR ´<HV�µ

�� 'RZQORDG $03 WR WKH FRQWURO DQG WHVW HDFK D[LV WKDW XVHV D
VWDQGDUG PRWRU�

�� ,I D[LV SHUIRUPDQFH LV DFFHSWDEOH� OHDYH WKLV SDUDPHWHU VHW DW
´<HVµ�

�� ,I D[LV SHUIRUPDQFH LV QRW DFFHSWDEOH� XSORDG $03 WR WKH 2'6
WHUPLQDO WR YLHZ WKH JDLQ YDOXHV WKDW WKH FRQWURO FDOFXODWHG
DQG HQWHUHG�

D� 6HW WKLV SDUDPHWHU WR ´1Rµ DQG PRGLI\ WKH JDLQ YDOXHV DV
UHFRPPHQGHG LQ WKHLU SDUDPHWHU GHVFULSWLRQV�

E� 'RZQORDG $03 WR WKH FRQWURO DQG WHVW HDFK D[LV WKDW XVHV D
VWDQGDUG PRWRU�

F� 5HVWDUW WKH FRQWURO ZKHQ LQVWUXFWHG WR GR VR DIWHU
GRZQORDGLQJ RU FKDQJLQJ $03� $IWHU WKH UHVWDUW� WKH
SDUDPHWHUV PRGLILHG LQ VWHS � UHWDLQ WKHLU PRGLILHG YDOXH�



���� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

G� 7HVW WKH D[LV DJDLQ� DQG FRQWLQXH PRGLI\LQJ SDUDPHWHUV DV LQ
VWHS ��

�� :KHQ PRWRU SHUIRUPDQFH LV RSWLPL]HG� XSORDG DQG�RU EDFNXS WKH
ILQDO $03 ILOH �OHDYLQJ WKH 6WDQGDUG 0RWRU 7DEOH 9DOXHV
SDUDPHWHU VHW WR ´1Rµ��

,I SUREOHPV DUH HQFRXQWHUHG GXULQJ ILQH WXQLQJ� WKH RULJLQDO WDEOH
YDOXHV IRU WKDW SDUWLFXODU PRWRU FDQ DOZD\V EH UHVWRUHG E\
GRZQORDGLQJ $03 ZLWK WKLV SDUDPHWHU VHW WR ´\HV�µ :KHQ WKH
FRQWURO LV UHVWDUWHG� WKH VWDQGDUG PRWRU WDEOHV DUH UHDG DQG
GRZQORDGHG�

,PSRUWDQW� <RX FDQ XVH SDWFK $03 WR PRGLI\ WKLV SDUDPHWHU DQG
RWKHU JDLQ SDUDPHWHUV WR VLPSOLI\ WXQLQJ� 2QOLQH $03
VFUHHQV DUH DOVR DYDLODEOH WKDW DOORZ \RX WR FKDQJH JDLQ
YDOXHV UHDO WLPH� ZLWKRXW D FRQWURO UHVWDUW� $GMXVWLQJ
WKH JDLQ YDOXHV XVLQJ RQOLQH $03 ZLOO IRUFH WKLV
SDUDPHWHU �6WDQGDUG 0RWRU 7DEOHV� WR ´12µ�

7KLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

6HUYR +DUGZDUH 7\SH

)XQFWLRQ

:H UHFRPPHQG VHWWLQJ WKLV SDUDPHWHU E\ XVLQJ WKH >)�@ IXQFWLRQ NH\
DV GHVFULEHG RQ SDJH ����� DQG VHOHFWLQJ WKH ´&RQILJXUH 6HUYRµ
RSWLRQ� <RX FDQ KRZHYHU VHW WKLV SDUDPHWHU GLUHFWO\ IURP WKH VHUYR
SDUDPHWHU VFUHHQ� 7KLV SDUDPHWHU LV XVHG WR LQGLFDWH WKH W\SH RI
KDUGZDUH \RX KDYH SXUFKDVHG IRU \RXU VHUYR V\VWHP�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFW WKLV 6HUYR 7\SH� ,I \RX +DYH WKLV 6HUYR +DUGZDUH�

�D� 1RQH 7KLV LV WKH GHIDXOW YDOXH IRU WKLV SDUDPHWHU� 7KLV YDOXH VKRXOG
EH FKDQJHG WR FRUUHFWO\ UHIOHFW WKH VHUYR KDUGZDUH \RX
SXUFKDVHG�

�E� 6(5&26 ,QWHUIDFH 7KH ��3& �6(5&26 ,QWHUIDFH�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

2QFH \RX KDYH FRQILJXUHG ERWK WKH ´6HUYR +DUGZDUH 7\SHµ DQG WKH
´6HUYR /RRS 7\SHµ DGGLWLRQDO SDUDPHWHUV WR FRQILJXUH WKDW VSHFLILF
VHUYR V\VWHP EHFRPH DYDLODEOH�

6HUYR /RRS 7\SH

)XQFWLRQ

<RX PD\ VHW WKLV SDUDPHWHU E\ XVLQJ WKH >)�@ IXQFWLRQ NH\ DV
GHVFULEHG RQ SDJH ����� DQG VHOHFWLQJ WKH ´&RQILJXUH 6HUYRµ RSWLRQ�
RU \RX FDQ VHW WKLV SDUDPHWHU GLUHFWO\ IURP WKH VHUYR SDUDPHWHU
VFUHHQ� 7KLV SDUDPHWHU LV XVHG WR LQGLFDWH WKH W\SH RI VHUYR ORRS WKH
GULYHV FRQQHFWHG WR WKH ��3& ZLOO XVH�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@
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��� >����@

��� >����@

��� >����@

��� >����@



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HUYR /RRS 7\SH� 5HVXOWV LQ� &1& JHQHUDWHV D�

�D� 1RQH &RQWURO EHKDYHV DV LI WKDW VHUYR LV QRW FRQWUROOHG� 372 HUURU

�E� 3RVLWLRQ RU
$QDORJ 6SLQGOH

6HOHFW WKLV DV WKH VHUYR ORRS W\SH IRU DQDORJ GULYH
V\VWHPV WKDW KDYH DQ H[WHUQDO WDFKRPHWHU
PHFKDQLFDOO\ FRXSOHG WR WKH PRWRU VKDIW� )HHGEDFN
IURP WKLV WDFKRPHWHU LV W\SLFDOO\ UHWXUQHG WR WKH VHUYR
DPSOLILHU WR FORVH WKH YHORFLW\ ORRS� &DQ DOVR EH XVHG
LI WKH SRVLWLRQ ORRS LV RSHQ RU GHWDFKHG�

3RVLWLRQ FRPPDQG

�F� 'LJLWDO RU 'LJLWDO
6SLQGOH

7KH FRQWURO FORVHV WKH SRVLWLRQ DQG YHORFLW\ ORRS�
0RWRU LQIRUPDWLRQ QHFHVVDU\ IRU SURSHU FRPPXWDWLRQ LV
SURYLGHG IRU GLJLWDO GULYH V\VWHPV� 8VHG IRU ����
GULYH����� PRWRU V\VWHPV�

'LJLWDO FRPPDQG
�FXUUHQW�

�G� 6(5&26 7KH VHUYR GULYH FORVHV ERWK WKH YHORFLW\ DQG SRVLWLRQ
ORRSV� 7KH FRQWURO VHQGV FRXUVH SRVLWLRQ FRPPDQGV
WR WKH GULYH DQG UHFHLYHV SRVLWLRQ VWDWXV WKURXJK WKH
6(5&26 ULQJ� 5HIHU WR WKH GULYH PDQXIDFWXUHU·V
GRFXPHQWDWLRQ IRU GHWDLO RQ FRPSDWLEOH IHHGEDFN
GHYLFHV�

&RXUVH FRPPDQG

,PSRUWDQW� )RU PRUH GHWDLOHG LQIRUPDWLRQ UHJDUGLQJ 6HUYR /RRS
7\SH� UHIHU WR SDJH �����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

2QFH \RX KDYH FRQILJXUHG ERWK WKH ´6HUYR +DUGZDUH 7\SHµ DQG WKH
´6HUYR /RRS 7\SHµ DGGLWLRQDO SDUDPHWHUV WR FRQILJXUH WKDW VSHFLILF
VHUYR V\VWHP EHFRPH DYDLODEOH�

,PSRUWDQW� :KHQ D WDFKOHVV DQDORJ V\VWHPV GHWHFWV DQ (�VWRS
FRQGLWLRQ� WKH FRQWURO VHWV WKH WRUTXH RXWSXW FRPPDQG
WR ]HUR� <RX QHHG WR UHGXFH WKH PRWRU VSHHG WR ]HUR LQ D
VDIH PDQQHU� 7KLV FDQ EH GRQH WKURXJK RQH RI WKHVH
PHWKRGV�

� 7RUTXH $PSOLILHU '\QDPLF %UDNLQJ
� 5HVLVWRU 7\SH '\QDPLF %UDNLQJ

� 6HWWLQJ D 0RWRU %UDNH
� 8VHU�GHILQHG EUDNLQJ
7KH FXVWRPHU�VXSSOLHG WRUTXH�EORFN DPSOLILHU LV UHVSRQVLEOH IRU ERWK
VKRUW DQG ORQJ WHUP WKHUPDO SURWHFWLRQ RI WKH DPSOLILHU DQG PRWRU�

7KH WRUTXH FRPPDQG LV OLPLWHG DW ��� YROWV� <RX QHHG WR VFDOH WKH
SHDN PRWRU FXUUHQW WR WKLV OLPLW�

7KH SDUDPHWHU $&&�'(& 5$03 PD\ QHHG WR EH VHW WR FRQWURO WKH
VSHHG WRUTXH HQYHORSH�

7KLV EORFN GLDJUDP LOOXVWUDWHV WDFKOHVV RSHUDWLRQ ZKHQ WKH FRQWURO LV
LQ =)( �]HUR IROORZLQJ HUURU� PRGH�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
%ORFN 'LDJUDP 7DFKOHVV 2SHUDWLRQ � ZLWK =)(�

0RWRU

(QFRGHU

)LQH
LQWHUSRODWLRQ

$FFHOHUDWLRQ )HHG )RUZDUG

)LQDO 9HORFLW\
9)) �

. SRV .Y

.YLQW

'�$

/LPLW WR
0D[ $FF�

6HUYR
$PSOLILHU

3RVLWLRQ IHHGEDFN

$&

3$&)( 9(,3& 9&'(

,$&

$QDORJ 6HUYR ,QWHUIDFH

,3& ,QFUHPHQWDO 3RVLWLRQ &RPPDQG� � �
)( )ROORZLQJ (UURU� � � �
9&'( 9HORFLW\ &RPPDQG 'XH WR (UURU� �
9( 9HORFLW\ (UURU� � � �
,$& ,QWHJUDO 7HUP IRU WKH $FFHOHUDWLRQ &RPPDQG� � �
3$& 3URSRUWLRQDO 7HUP RI WKH $FFHOHUDWLRQ &RPPDQG� � �
$& $FFHOHUDWLRQ &RPPDQG� � � �

G

G

G�
GW�

GW

GW

2XWSXW 3RUW 1XPEHU

)XQFWLRQ

)RU ���� &1& VHULDO GULYHV� WKLV SDUDPHWHU LGHQWLILHV WKH VSHFLILF
RXWSXW IRU WKH PRWRU� ,Q PDNLQJ WKLV VHOHFWLRQ \RX DUH DOVR
LGHQWLI\LQJ WKH W\SH RI RXWSXW
����� GLJLWDO D[LV PRGXOH RU DQDORJ RXWSXW��

,I \RX KDYH WKLV W\SH RI D[LV� GHILQH \RXU ������ GULYH DPSOLILHU RXWSXW SRUWV
ZLWK WKLV SDUDPHWHU�

RSHQ�ORRS DQDORJ VSLQGOH $QDORJ 2XWSXW &RQQHFWRU 7%� RU 7%� �VHULDO GULYH�
RU

FORVHG�ORRS DQDORJ VHUYR
RU
$RXW� �� $RXW� �DQDORJ LQWHUIDFH�

FORVHG��ORRS GLJLWDO VHUYR RU GLJLWDO
VSLQGOH XVLQJ ���� D[LV

$[LV 0RGXOH �� �� �� RU �
�WR DVVRFLDWH WKH D[LV WR DQ DPSOLILHU D[LV PRGXOH�
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$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@
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��� >����@

��� >����@

��� >����@

��� >����@

,PSRUWDQW� 7KLV SDUDPHWHU GRHV QRW DSSO\ WR WKLUG��SDUW\ 6(5&26
GULYHV�

5DQJH

0DNH WKLV VHOHFWLRQ� � � � � � LI \RX KDYH WKLV GULYH�PRWRU
FRQQHFWLRQ RQ WKH &1& VHULDO GULYH�

�D� 1R 2XWSXW 1R RXWSXW WR D GULYH RU PRWRU

�E� 2XWSXW $[LV 0RG � RU $RXW� ������ 0RWRU FRQQHFWHG WR WKH ILUVW D[LV PRGXOH RU
GULYH FRQQHFWHG WR $287�

�F� 2XWSXW D[LV 0RG � RU $RXW� ������ 0RWRU FRQQHFWHG WR WKH VHFRQG D[LV PRGXOH
RU
GULYH FRQQHFWHG WR $287�

�G� 2XWSXW D[LV 0RG � RU $RXW� ������ 0RWRU FRQQHFWHG WR WKH WKLUG D[LV PRGXOH RU
GULYH FRQQHFWHG WR $287�

�H� 2XWSXW D[LV 0RG � RU $RXW� ������ 0RWRU FRQQHFWHG WR WKH IRXUWK D[LV PRGXOH RU
GULYH FRQQHFWHG WR $287�

�I� $QDORJ 2XW 7%� RU $RXW� ������ $QDORJ RXWSXW WR D VHSDUDWH VHUYR GULYH

�J� $QDORJ 2XW 7%� RU $RXW� ������ $QDORJ RXWSXW WR D VHSDUDWH VHUYR GULYH
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)LJXUH ���
&RQQHFWRUV RQ WKH &1& 6HULDO 'ULYH
6\VWHP 0RGXOH

)URQW 9LHZ ZLWK &RYHU 5HPRYHG

7%� DQG 7%�

$QDORJ 2XWSXWV

$; 0RG �

$; 0RG �
$; 0RG �

$; 0RG �

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

7KH VHUYR SDUDPHWHUV LQ WKH VHFWLRQV WKDW IROORZ DUH DYDLODEOH WR
FRQILJXUH WKH SRVLWLRQ ORRS� 7KHVH SDUDPHWHUV DUH QRW DYDLODEOH IRU
VHUYRV WKDW KDYH WKH VHUYR ORRS W\SH FRQILJXUHG DV ´QRQHµ�

,PSRUWDQW� 6(5&26 V\VWHPV PXVW VHW WKH SDUDPHWHU ´6HUYR
3RVLWLRQ /RRS 7\SHµ� 2WKHU SRVLWLRQ ORRS SDUDPHWHUV LQ
WKLV VHFWLRQ DUH QRW XVHG RQ WKLUG��SDUW\ 6(5&26 GULYH
V\VWHPV �GULYHV RWKHU WKDQ WKH $OOHQ��%UDGOH\ ����
6HULDO 'ULYHV�� 7KLUG��SDUW\ 6(5&26 GULYH V\VWHPV
PXVW KDYH WKH VHUYR ORRSV FRQILJXUHG DV GHILQHG E\ WKH
GULYH PDQXIDFWXUH� ���� 6HULDO 'ULYHV KDYH WKLV GDWD
FRQILJXUHG KHUH LQ $03 DQG LW LV GRZQORDGHG WR WKH
GULYH WKURXJK WKH 6(5&26 ULQJ�

3RVLWLRQ /RRS 3DUDPHWHUV
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6HUYR 3RVLWLRQ /RRS 7\SH

)XQFWLRQ

7KHUH DUH ILYH GLIIHUHQW SRVLWLRQ ORRS DOJRULWKPV WKDW \RX FDQ FKRRVH
IURP�

� 2SHQ /RRS ³ 7KLV LV XVHG IRU WKH VSLQGOH RU IRU DQ\ PRWRU WKDW
WKH FRQWURO�GULYH LV QRW WR FORVH WKH SRVLWLRQ ORRS� 7\SLFDOO\ WKHVH
PRWRUV DUH FRQQHFWHG WKURXJK RQH RI WKH $1$/2* 287
FRQQHFWRUV� 6RPH RSHQ��ORRS PRWRUV FDQ EH HTXLSSHG ZLWK D
SRVLWLRQ IHHGEDFN GHYLFH ZKLFK SURYLGHV WKH FRQWURO ZLWK SRVLWLRQ
LQIRUPDWLRQ �IRU IHDWXUHV VXFK DV ,35 RU WKUHDGLQJ� EXW LV QRW XVHG
IRU FORVHG��ORRS PRWLRQ FRQWURO� 7KH FRQWURO�GULYH GHWHUPLQHV LI
WKHUH LV D SRVLWLRQ IHHGEDFN GHYLFH EDVHG RQ \RXU VHWWLQJ RI WKH
SDUDPHWHU 3RVLWLRQ /RRS )HHGEDFN 3RUW� 5HIHU WR )LJXUH ��� DQG
)LJXUH ����

,PSRUWDQW� 6SLQGOHV DUH DOZD\V FRQILJXUHG DV ´2SHQ /RRSµ�
7KH ORRS W\SH ZLOO EH FKDQJHG E\ WKH VRIWZDUH
GXULQJ D FORVHG��ORRS RULHQW� VROLG WDSSLQJ
RSHUDWLRQ� RU DQ\ RWKHU RSHUDWLRQ WKDW UHTXLUHV
FORVHG��ORRS VSLQGOH RSHUDWLRQ�

6(5&26 XVHUV VKRXOG PDNH WKLV VHOHFWLRQ IRU GHYLFHV RQ WKH ULQJ
IRU ZKLFK WKH FRQWURO ZLOO QRW H[SHFW SRVLWLRQ VWDWXV LQIRUPDWLRQ
�W\SLFDOO\ VSLQGOH GULYHV��

)LJXUH ���
2SHQ��ORRS %ORFN 'LDJUDP �QR SRVLWLRQ IHHGEDFN�

$QDORJ 6HUYR ,QWHUIDFH $QDORJ 'ULYH

9HORFLW\
FRPPDQG

$PSOLILHU

6FDOLQJ
DQG
UDPSLQJ

'LJLWDO WR
DQDORJ
FRQYHUWHU

9HORFLW\
FRPSDULVRQ $PSOLILHU

0RWRU 7DFKR��
PHWHU

9HORFLW\ IHHGEDFN

� ��
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)LJXUH ���
2SHQ��ORRS ZLWK 3RVLWLRQ )HHGEDFN %ORFN 'LDJUDP

$QDORJ 6HUYR ,QWHUIDFH $QDORJ 'ULYH

0RWRU 7DFKR��
PHWHU (QFRGHU

9HORFLW\ IHHGEDFN

3RVLWLRQ IHHGEDFN

$PSOLILHU $PSOLILHU
9HORFLW\
&RPSDULVRQ

6FDOLQJ
DQG
UDPSLQJ

'LJLWDO WR
DQDORJ
FRQYHUWHU

9HORFLW\
FRPPDQG

$FWXDO
SRVLWLRQ

� ��

� &ORVHG /RRS ³ 8VH WKLV IRU DQ\ D[LV WKDW UHWXUQV SRVLWLRQ
IHHGEDFN WR WKH FRQWURO IRU XVH LQ FORVLQJ WKH SRVLWLRQ ORRS� 7KH
D[LV PXVW EH HTXLSSHG ZLWK D SRVLWLRQ IHHGEDFN GHYLFH �H�J��
HQFRGHU��

,Q FORVHG ORRS� WKH YHORFLW\ FRPPDQG VHQW WR WKH VHUYR GULYH LV
SURSRUWLRQDO WR WKH IROORZLQJ HUURU� )ROORZLQJ HUURU LV WKH
GLIIHUHQFH EHWZHHQ WKH FRPPDQGHG DQG WKH DFWXDO D[LV SRVLWLRQ�
5HIHU WR )LJXUH ����
6(5&26 XVHUV VKRXOG PDNH WKLV VHOHFWLRQ IRU GHYLFHV RQ WKH ULQJ
WKDW WKH FRQWURO H[SHFWV SRVLWLRQ VWDWXV LQIRUPDWLRQ �PRVW VHUYR
V\VWHPV� IURP� 5HPHPEHU� 6(5&26 V\VWHPV GR QRW FORVH WKH
ORRS DW WKH FRQWURO� WKH ORRS LV FORVHG DW WKH GULYH� 7KLV
LQIRUPDWLRQ LV RQO\ XVHG WR LGHQWLI\ FXUUHQW VHUYR SRVLWLRQ�

,PSRUWDQW� $ FORVHG��ORRS D[LV UHTXLUHV KRPLQJ� 5HIHU WR WKH
KRPLQJ SDUDPHWHUV RI FKDSWHU ��

)LJXUH ���
&ORVHG��ORRS %ORFN 'LDJUDP

$QDORJ 6HUYR ,QWHUIDFH $QDORJ 'ULYH
3RVLWLRQ
&RPPDQG

3RVLWLRQ
)HHGEDFN

)LQH
,QWHUSRODWLRQ

3RVLWLRQ
&RPSDULVRQ

'LJLWDO WR
$QDORJ
&RQYHUWHU

$PSOLILHU $PSOLILHU
9HORFLW\
&RPSDULVRQ

3RVLWLRQ )HHGEDFN

0RWRU

(QFRGHU

7DFKR�
PHWHU9HORFLW\ )HHGEDFN

'$&

RXWSXW

� =)( &ORVHG /RRS ³ 8VH WKLV IRU DQ\ D[LV WKDW UHWXUQV SRVLWLRQ
IHHGEDFN WR WKH FRQWURO IRU XVH LQ FORVLQJ WKH SRVLWLRQ ORRS� 7KH
D[LV PXVW EH HTXLSSHG ZLWK D SRVLWLRQ IHHGEDFN GHYLFH �HQFRGHU��



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

=)( VWDQGV IRU =HUR )ROORZLQJ (UURU� )ROORZLQJ HUURU LV WKH
GLIIHUHQFH EHWZHHQ WKH FRPPDQGHG SRVLWLRQ DQG WKH DFWXDO D[LV
SRVLWLRQ� DQG ]HUR IROORZLQJ HUURU UHIHUV WR WKH FRQWURO·V DELOLW\ WR
PLQLPL]H WKDW GLIIHUHQFH DIWHU UHDFKLQJ WKH FRPPDQGHG IHHGUDWH�
7KLV LV DFFRPSOLVKHG E\ DOORZLQJ D SHUFHQWDJH RI WKH YHORFLW\
FRPPDQG IURP ILQH LQWHUSRODWLRQ WR EH VXPPHG ZLWK WKH
IROORZLQJ HUURU WR SURGXFH WKH YHORFLW\ VLJQDO� 7KLV LV UHIHUUHG WR
DV YHORFLW\ IHHG�IRUZDUG� 5HIHU WR )LJXUH ����
$GYDQWDJHV WR =)( &ORVHG /RRS DUH
�� LPSURYHG SHUIRUPDQFH GXULQJ KLJK SUHFLVLRQ RU KLJK VSHHG
DSSOLFDWLRQV�
�� IDVWHU SDUW SURJUDP H[HFXWLRQ EHFDXVH YHORFLW\ WUDQVLWLRQ WLPHV
DUH UHGXFHG�
7KLUG��SDUW\ 6(5&26 XVHUV GR QRW PDNH WKLV VHOHFWLRQ� =)(
FORVHG��ORRS LV QRW DYDLODEOH RQ WKLUG��SDUW\ 6(5&26 GULYHV�
+RZHYHU� ���� 6HULDO 'ULYHV DUH DEOH WR UXQ =)( FORVHG��ORRS�
)RU PRUH LQIRUPDWLRQ RQ =)( FORVHG��ORRS� UHIHU WR SDJH ������

,PSRUWDQW� $ FORVHG��ORRS D[LV UHTXLUHV KRPLQJ� 5HIHU WR WKH
KRPLQJ SDUDPHWHUV RI FKDSWHU ��

)LJXUH ���
=)( &ORVHG��ORRS %ORFN 'LDJUDP

$QDORJ 6HUYR ,QWHUIDFH

$QDORJ 'ULYH

0RWRU

(QFRGHU

7DFKR�
PHWHU

$PSOLILHU$PSOLILHU

,QWHUSRODWHG
9HORFLW\

3RVLWLRQ
FRPPDQG

3RVLWLRQ
IHHGEDFN

3RVLWLRQ IHHGEDFN

9HORFLW\ IHHGEDFN

'$&
RXWSXW

'LJLWDO WR
DQDORJ
FRQYHUWHU

)LQH
LQWHUSRODWLRQ

3RVLWLRQ
FRPSDULVRQ

)HHG )RUZDUG
3HUFHQWDJH

9HORFLW\
FRPSDULVRQ

G
GW

� 6HUYR 2II ³ 7KH VHUYR RXWSXW KDV EHHQ GLVDEOHG� EXW IHHGEDFN
FDQ VWLOO EH PRQLWRUHG� 7KLV SURYLGHV D YDOXDEOH WRRO IRU
GLDJQRVLQJ IHHGEDFN SUREOHPV� :LWK SURSHU /RJLF SURJUDPPLQJ�
WKLV FDQ DOVR EH XVHG WR ´PHDVXUHµ WRRO RU SDUW SRVLWLRQ DV LQ
GLJLWL]LQJ�
6(5&26 XVHUV PDNH WKLV VHOHFWLRQ ZKHQ PRWRU SRVLWLRQ VWDWXV LV
WR EH PRQLWRUHG IURP WKH GULYH KRZHYHU QR FRXUVH FRPPDQGV
ZLOO EH LVVXHG WR SURYLGH PRWRU WRUTXH� %H DZDUH WKDW GULYH ORJLF
PD\ VWLOO EH DFWLYH WR LVVXH WRUTXH FRPPDQGV WR PDLQWDLQ SRVLWLRQ�
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� 6HUYR 'HWDFKHG ³ 7KHUH LV QR VHUYR FRQQHFWHG WR WKLV D[LV� 7KH
VHUYR RXWSXW DQG IHHGEDFN DUH ERWK GLVDEOHG� 7KH FRQWURO ZLOO
GLVSOD\ D VHULHV RI GDVKHV LQ WKH $[LV 3RVLWLRQ VFUHHQ WR LQGLFDWH D
GHWDFKHG D[LV�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@
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��� >����@
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5DQJH

6HOHFWLRQ 5HVXOW LI D[LV LV OLQHDU RU URWDU\

�D� 2SHQ /RRS

�E� &ORVHG /RRS

�F� =)( &ORVHG /RRS

�G� 6HUYR 2II

�H� 6HUYR 'HWDFKHG

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

7KH VLJQLILFDQFH RI PRVW RI WKH IROORZLQJ D[LV VHUYR SDUDPHWHUV LV
GLUHFWO\ UHODWHG WR WKH VHOHFWLRQ PDGH KHUH�

/HDG 6FUHZ 7KUHDG 3LWFK

)XQFWLRQ

(QWHU WKH SLWFK RI WKH OHDG VFUHZ IRU WKH D[LV EHLQJ FRQILJXUHG� 3LWFK
UHIHUV WR WKH QXPEHU RI LQFKHV RU PLOOLPHWHUV EHWZHHQ HDFK WKUHDG�

)RU H[DPSOH� D FRPPRQ OHDG IRU PDFKLQH WRROV LQ WKH 8�6� LV �
WKUHDGV SHU LQFK� 7KH OHDG VFUHZ WKUHDG SLWFK LQ WKLV FDVH ZRXOG EH�

� LQFK

�����������  ��� LQFK

� WKUHDGV

5HIHU WR ILJXUH ���� IRU DQ LOOXVWUDWLRQ RI WKH PHFKDQLFDO
FRQILJXUDWLRQ RI D W\SLFDO D[LV�
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$[LV 3DUDPHWHU
1XPEHU
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5DQJH

����� WR ������� PP

����� WR ������ LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

5HYHUVDO (UURU &RPSHQVDWLRQ

)XQFWLRQ

:KHQ DQ D[LV LV FRPPDQGHG WR UHYHUVH GLUHFWLRQ� PHFKDQLFDO SOD\ LQ
WKH PDFKLQH �WKURXJK WKH JHDULQJ� EDOOVFUHZ� HWF�� PD\ UHVXOW LQ D
VPDOO DPRXQW RI PRWRU PRWLRQ ZLWKRXW D[LV PRWLRQ� $V D UHVXOW� WKH
IHHGEDFN GHYLFH PD\ LQGLFDWH PRYHPHQW HYHQ WKRXJK WKH D[LV KDV
QRW PRYHG�

7KH FRQWURO XVHV WKH YDOXH HQWHUHG IRU WKH 5HYHUVDO (UURU
&RPSHQVDWLRQ SDUDPHWHU WR FRPSHQVDWH IRU WKLV PRWLRQ� 7KH YDOXH
HQWHUHG LV DGGHG WR WKH EHJLQQLQJ RI WKH FRPPDQGHG D[LV PRWLRQ�

,PSRUWDQW� 9HULI\ WKDW WKH UHYHUVDO HUURU YDOXH HQWHUHG KHUH LV QRW
JUHDWHU WKDQ WKH DFWXDO PHFKDQLFDO UHYHUVDO HUURU� ,I WRR
ODUJH D YDOXH LV HQWHUHG� LW LQWHUIHUHV ZLWK SURSHU D[LV
PRWLRQ�

,PSRUWDQW� <RX FDQ QRW XVH 5HYHUVDO (UURU &RPSHQVDWLRQ RQ D[HV
HTXLSSHG ZLWK OLQHDU VFDOHV� %HFDXVH WKH SRVLWLRQ ORRS
LV FORVHG RQ WKH VOLGH PRXQWHG VFDOH� WKHUH LV QR ORVW
PRWLRQ �RU UHYHUVDO HUURU� ZLWK WKLV IHHGEDFN
FRQILJXUDWLRQ�

7KH VLJQ LQFOXGHG ZLWK WKLV SDUDPHWHU YDOXH LV XVHG RQO\ WR HVWDEOLVK
WKH LQLWLDO UHYHUVDO HUURU GLUHFWLRQ DV GHVFULEHG EHORZ�
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,I WKH YDOXH LV
HQWHUHG DV�

WKHQ LW LV DGGHG WR WKH ILUVW
PRYH LQ WKLV GLUHFWLRQ� DQG� IURP WKDW WLPH RQ�

QHJDWLYH SRVLWLYH DQ\ WLPH WKH D[LV UHYHUVHV GLUHFWLRQ� WKH
5HYHUVDO (UURU &RPSHQVDWLRQ GLVWDQFH LV DGGHG
WR WKH PRYH GLVWDQFH

SRVLWLYH QHJDWLYH

)LJXUH ����
([DPSOH RI 5HYHUVDO (UURU

(QFRGHU PRXQWHG RQ
EDFN RI VHUYRPRWRU

*HDU GULYHQ
E\ VHUYRPRWRU

5HYHUVDO (UURU &RPSHQVDWLRQ GLVWDQFH

$[LV GULYHQ E\ JHDU

:KHQ D[LV PRWLRQ LV FRPPDQGHG LQ WKH RSSRVLWH GL�
UHFWLRQ� WKH PRWRU DQG DWWDFKHG HQFRGHU FDQ PRYH
WKLV IDU ZLWKRXW FDXVLQJ DQ\ D[LV PRWLRQ

$[LV 3DUDPHWHU 1XPEHU
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5DQJH

��������� WR ������� PP

RU

��������� WR ������� LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

:KHQ DFWLYDWHG� UHYHUVDO HUURU DFWV RQ DOO D[LV PRYHV LQFOXGLQJ
PDQXDO MRJJLQJ DQG KRPLQJ�
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6(5&26 8VHUV ³ LI \RXU 6(5&26 GULYH KDV UHYHUVDO HUURU
FRPSHQVDWLRQ� GR QRW VHW WKLV SDUDPHWHU� 'RLQJ VR ZLOO FDXVH WKH
FRQWURO WR FRPSHQVDWH IRU UHYHUVDO HUURU ZKHQ WKH GULYH LV DOUHDG\
GRLQJ VR� ���� 6HULDO 'ULYHV V\VWHPV VKRXOG XVH WKLV SDUDPHWHU IRU
UHYHUVDO HUURU�

([FHVV (UURU

)XQFWLRQ

7KLV SDUDPHWHU SODFHV DQ XSSHU OLPLW RQ IROORZLQJ HUURU IRU D VHUYR�
:KHQ WKH PDJQLWXGH RI WKH IROORZLQJ HUURU H[FHHGV WKH YDOXH HQWHUHG
KHUH� WKH FRQWURO JRHV LQWR (�6723� 7KH HUURU PHVVDJH (;&(66
)2//2:,1* (5525 DSSHDUV RQ WKH PHVVDJH OLQH RI WKH FRQWURO�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� 7KLV SDUDPHWHU SOD\V D VLJQLILFDQW
UROH LQ PDFKLQH VDIHW\� DV LW FDQ SUHYHQW GDPDJH DQG
LQMXU\ UHVXOWLQJ IURP PHFKDQLFDO RU HOHFWULFDO IDLOXUH RI
D VHUYR�

7KH VPDOOHU WKH YDOXH IRU WKLV SDUDPHWHU� WKH VRRQHU WKH FRQWURO
GHWHFWV D VHUYR SUREOHP DQG JRHV LQWR (�6WRS� +RZHYHU� WRR VPDOO D
YDOXH KHUH LQWHUIHUHV ZLWK QRUPDO D[LV PRWLRQ�

,PSRUWDQW� 7R DYRLG JHWWLQJ D :DUQLQJ� ´6(592 $03 )(
/,0,76 &255(&7('µ RQ SRZHU XS RI WKH FRQWURO�
\RX PXVW HQVXUH WKDW WKH IROORZLQJ UHODWLRQVKLS H[LVWV
EHWZHHQ WKHVH $03 YDOXHV �
,QSRVLWLRQ %DQG � *DLQ %UHDN 3RLQW � )HHGUDWH
6XSSUHVVLRQ 3RLQW � ([FHVV (UURU
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$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ��������� PP RU � WR ������� LQ� �OLQHDU D[HV�
� WR ��������� GHJUHHV �FORVHG��ORRS VSLQGOHV�
� WR ��������� GHJUHHV �URWDU\ D[HV�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

$ W\SLFDO YDOXH LV ���� RI WKH PD[LPXP IROORZLQJ HUURU H[SHFWHG
GXULQJ RSHUDWLRQ RI DQ D[LV� 7KLV FDQ EH GHWHUPLQHG E\ WKH IROORZLQJ
HTXDWLRQ�

�PD[LPXP UDSLG VSHHG� �����

0LQ� ([FHVV (UURU  ������������������������������������������

�,QLWLDO *DLQ� ������ �*DLQ %UHDN 5DWLR�

2Q FORVHG��ORRS VSLQGOH DSSOLFDWLRQV� WKLV SDUDPHWHU LV RQO\ DSSOLHG
WR WKH VHUYR ZKLOH WKH VSLQGOH LV RULHQWLQJ RU WDSSLQJ�

)HHGUDWH 6XSSUHVVLRQ 3RLQW

)XQFWLRQ

:KHQ WKH IROORZLQJ HUURU H[FHHGV WKH YDOXH HQWHUHG KHUH� WKH FRQWURO
DXWRPDWLFDOO\ UHGXFHV WKH D[LV IHHGUDWH E\ ���� $[LV IHHGUDWHV
UHPDLQ UHGXFHG E\ ��� XQWLO WKH IROORZLQJ HUURU GURSV EHORZ WKH
YDOXH HQWHUHG KHUH� $W WKDW WLPH� WKH FRQWURO LQFUHDVHV WKH IHHGUDWH WR
WKH RULJLQDOO\ SURJUDPPHG VSHHG�

,PSRUWDQW� 7KH YDOXH HQWHUHG KHUH PXVW EH OHVV WKDQ RU HTXDO WR WKH
YDOXH HQWHUHG IRU ([FHVV (UURU� RU D :DUQLQJ�
´6(592 $03 )( /,0,76 &255(&7('µRFFXUV�
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$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ��������� PP

RU

� WR ������� LQ�

1RWHV

7\SLFDOO\ WKH YDOXH HQWHUHG KHUH LV DW OHDVW ��� OHVV WKDQ WKH YDOXH
HQWHUHG IRU ([FHVV (UURU� ,I GHVLUHG� WKH )HHGUDWH 6XSSUHVVLRQ 3RLQW
FDQ EH GLVDEOHG E\ HQWHULQJ D YDOXH HTXDO WR WKH YDOXH HQWHUHG IRU WKH
([FHVV (UURU�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

*DLQ %UHDN 3RLQW

)XQFWLRQ

6SHFLILHV WKH DPRXQW RI IROORZLQJ HUURU DW ZKLFK JDLQ LV UHGXFHG
IURP WKH ,QLWLDO *DLQ YDOXH�

)ROORZLQJ HUURU LQFUHDVHV ZLWK VHUYR VSHHG� :KHQ WKH IROORZLQJ
HUURU H[FHHGV WKH YDOXH HQWHUHG IRU WKLV SDUDPHWHU� WKH JDLQ LV UHGXFHG
RQ WKH EDVLV RI WKH 3RVLWLRQ /RRS *DLQ %UHDN 5DWLR�

,PSRUWDQW� 7KH YDOXH HQWHUHG KHUH PXVW EH OHVV WKDQ WKH YDOXH
HQWHUHG IRU )HHGUDWH 6XSSUHVVLRQ 3RLQW� RU D :DUQLQJ�
µ6(592 $03 )( /,0,76 &255(&7('µRFFXUV�
7KLV SDUDPHWHU LV QRW XVHG IRU D =)( &ORVHG��ORRS D[LV�
EXW VWLOO PXVW EH OHVV WKDQ WKH YDOXH HQWHUHG IRU
)HHGUDWH 6XSSUHVVLRQ 3RLQW�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
([DPSOH RI ,QWHUUHODWLRQVKLS %HWZHHQ *DLQ 3DUDPHWHUV

*DLQ %UHDN 3RLQW  ����*DLQ %UHDN 3RLQW  ����

,QLWLDO *DLQ
RI 3RVLWLRQ
/RRS  ���

)LQDO JDLQ
 ����������  ���

)LQDO JDLQ
 �����������  ���

&RPPDQGHG
VHUYR VSHHG

���

��
,QLWLDO *DLQ RI
3RVLWLRQ /RRS
 ����

3RVLWLRQ /RRS
*DLQ %UHDN
5DWLR  ���

3RVLWLRQ /RRS
*DLQ %UHDN
5DWLR  ���

)ROORZLQJ
HUURU

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ��������� PP RU � WR ������� LQ� �OLQHDU D[HV�
� WR ��������� GHJUHHV �FORVHG��ORRS VSLQGOHV�
� WR ��������� GHJUHHV �URWDU\ D[HV�

1RWHV

+LJKHU JDLQ LV QHFHVVDU\ IRU FRQWRXULQJ DFFXUDF\� 5HGXFHG JDLQ DW
KLJKHU IHHGUDWHV KHOSV UHGXFH VWUHVV RQ WKH D[LV PHFKDQLVP�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,W LV LPSRVVLEOH WR FRQWRXU DFFXUDWHO\ DERYH WKH JDLQ EUHDN SRLQW�
WKHUHIRUH� LW LV QHFHVVDU\ IRU WKH *DLQ %UHDN WR RFFXU DW D IHHGUDWH
DERYH WKH PD[LPXP DOORZDEOH FXWWLQJ IHHGUDWH� $ W\SLFDO YDOXH IRU
JDLQ EUHDN SRLQW �DOVR WKH PLQLPXP YDOXH� FDQ EH FDOFXODWHG E\�

�PD[LPXP FRQWRXULQJ VSHHG� ������

*DLQ %UHDN 3RLQW  ������������������������������������

�,QLWLDO *DLQ RI 3RVLWLRQ /RRS�

,I WKH JDLQ EUHDN SRLQW LV EHORZ WKH PD[LPXP FRQWRXULQJ VSHHG�
FRQWRXUV ZLOO EH LQDFFXUDWH�

2Q VSLQGOH DSSOLFDWLRQV� WKLV SDUDPHWHU LV RQO\ DSSOLHG WR WKH VHUYR
ZKLOH WKH VSLQGOH LV RULHQWLQJ RU WDSSLQJ�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP DQG PD\ QRW EH XVHG IRU WKLUG��SDUW\
6(5&26 GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

,QSRVLWLRQ %DQG

)XQFWLRQ

7KH YDOXH HQWHUHG KHUH VHWV WKH IXUWKHVW GLVWDQFH WKH D[LV FDQ EH IURP
LWV FRPPDQGHG GHVWLQDWLRQ WR EH FRQVLGHUHG LQ SRVLWLRQ ZKHQ WKH
FRQWURO LV LQ *�� �UDSLG PRGH�� *�� �H[DFW VWRS QRQPRGDO�� *��
�H[DFW VWRS PRGDO�� RU ZKHQ KRPLQJ�

7KLV GRHV QRW DIIHFW WKH ILQDO SRVLWLRQLQJ DFFXUDF\ RI WKH V\VWHP� ,W
VLPSO\ GHWHUPLQHV KRZ FORVH WR WKH HQGSRLQW RI D PRYH WKH D[LV PXVW
EH EHIRUH WKH QH[W PRYH FDQ EHJLQ�

,PSRUWDQW� 7KH YDOXH HQWHUHG KHUH PXVW EH OHVV WKDQ WKH YDOXH
HQWHUHG IRU *DLQ %UHDN 3RLQW RU D :DUQLQJ� ´6(592
$03 )( /,0,76 &255(&7('µ RFFXUV� +RZHYHU� LI
WKH YDOXH HQWHUHG KHUH LV WRR VPDOO� LQKHUHQW D[LV DQG
IHHGEDFN LQVWDELOLW\ PD\ SUHYHQW WKH D[LV IURP HYHU
UHDFKLQJ WKH FRPPDQGHG SRVLWLRQ �LQFOXGLQJ KRPH
SRVLWLRQ��

,PSRUWDQW� ,Q WKH HYHQW WKDW \RX KDYH D VSOLW D[LV� ERWK VHUYRV PXVW
EH ZLWKLQ WKHLU LQSRVLWLRQ EDQGV EHIRUH WKH FRQWURO
GHWHUPLQHV WKH D[LV LQSRVLWLRQ�
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3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
$[LV ,Q�3RVLWLRQ %DQG

&RPPDQGHG
D[LV SRVLWLRQ

,1326,7,21 %$1'

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ��������� PP

RU

� WR ������� LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

,QLWLDO *DLQ RI 3RVLWLRQ /RRS

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH VHUYR ORRS JDLQ DW VSHHGV EHORZ WKH JDLQ
EUHDN VSHHG�

*DLQ LV D IXQFWLRQ RI WKH GULYHV� VHUYR PRWRUV� DQG PDFKLQH� )RU
H[DPSOH� PDQ\ PDFKLQHV DUH VL]HG ZLWK GULYHV DQG PRWRUV VR WKDW WKH
D[HV FDQ UXQ DW D JDLQ RI � ������ PP RI IROORZLQJ HUURU IRU HDFK
� PPSP RI IHHGUDWH� XS WR WKH PDFKLQH·V VSHFLILHG PD[LPXP FXWWLQJ
VSHHG�

7\SLFDO YDOXHV IRU WKH ,QLWLDO *DLQ DUH EHWZHHQ ��� DQG ���
�PRVW &1& PDFKLQHV XVH D YDOXH RI ���



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6PDOOHU YDOXHV SURGXFH D ´ORRVHµ V\VWHP �FKDUDFWHUL]HG E\ ODUJH�
KHDY\� RU XQGHUSRZHUHG D[HV�� 7KH EHQHILWV RI VPDOOHU JDLQV DUH
LPSURYHG FRQWURO RYHU VXUIDFH ILQLVK DQG UHGXFHG VWUHVV RQ WKH
PDFKLQH�

/DUJHU YDOXHV SURGXFH D ´WLJKWµ V\VWHP �FKDUDFWHUL]HG E\ VPDOO� OLJKW�
TXLFN D[HV�� 7KH EHQHILWV RI KLJKHU JDLQV DUH IDVWHU UHVSRQVH DQG
LQFUHDVHG ULJLGLW\�

7KH UHODWLRQVKLS EHWZHHQ IROORZLQJ HUURU DQG V\VWHP JDLQ LV VKRZQ
LQ WKH IROORZLQJ HTXDWLRQ�

)HHGUDWH �PPSP RU LSP�

*DLQ  ��������������������������������

)ROORZLQJ (UURU ������ PP RU LQ��

*DLQ LV VRPHWLPHV GLVFXVVHG LQ XQLWV RI LQYHUVH PLOOLVHFRQGV� ,W LV
RIWHQ QHFHVVDU\ WR NQRZ WKH ,QLWLDO *DLQ RI 3RVLWLRQ /RRS LQ XQLWV
RI LQYHUVH PLOOLVHFRQGV ZKHQ PDNLQJ FRPSDULVRQV WR RWKHU
SDUDPHWHUV LQ WKLV VHFWLRQ� 7R UHSUHVHQW WKH YDOXH HQWHUHG KHUH LQ
LQYHUVH PLOOLVHFRQGV�

��

JDLQ �LQ LQYHUVH PLOOLVHFRQGV�  ������������������������

,QLWLDO *DLQ 3RVLWLRQ /RRS

7DEOH ��$
([DPSOHV RI ,QLWLDO *DLQ 9DOXHV DQG WKH 5HVXOWLQJ )ROORZLQJ (UURU

,QLWLDO *DLQ )ROORZLQJ (UURU SHU PPSP RI 9HORFLW\ ,QLWLDO *DLQ LQ ,QYHUVH PVHF

���� ������ PP ��� LQYUV PVHF

���� ������ PP ��� LQYUV PVHF

���� ������ PP �� LQYUV PVHF

���� ������ PP �� LQYUV PVHF

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ��������
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1RWHV

,I WKH FRQWURO LV FORVLQJ WKH YHORFLW\ ORRS LQ DGGLWLRQ WR WKH SRVLWLRQ
ORRS �ORRS W\SH VHOHFWHG DV GLJLWDO�� WKHQ WKH YDOXH RI WKLV SDUDPHWHU
DIIHFWV WKH YDOXH \RX HQWHU IRU WKH SDUDPHWHU 9HORFLW\ 3URSRUWLRQDO
*DLQ� 5HIHU WR WKH SDUDPHWHU 9HORFLW\ 3URSRUWLRQDO *DLQ IRU
GHWDLOV RQ KRZ WKH ,QLWLDO *DLQ RI 3RVLWLRQ LPSDFWV WKH 9HORFLW\
3URSRUWLRQDO *DLQ�

<RX FDQQRW VSHFLI\ WKLV SDUDPHWHU IRU VSLQGOHV� 8VH JDLQ�JHDU
SDUDPHWHUV >���@ WKURXJK >���@ LQVWHDG�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

3RVLWLRQ /RRS *DLQ %UHDN 5DWLR

)XQFWLRQ

6SHFLILHV WKH UDWLR E\ ZKLFK WKH FRQWURO UHGXFHV SRVLWLRQ ORRS JDLQ
ZKHQ WKH IROORZLQJ HUURU UHDFKHV WKH YDOXH HQWHUHG IRU WKH *DLQ
%UHDN 3RLQW SDUDPHWHU� $ YDOXH RI RQH HQWHUHG KHUH UHVXOWV LQ QR
JDLQ EUHDN� $ YDOXH RI �� UHGXFHV WKH JDLQ E\ KDOI DW JDLQ EUHDN�

7KLV SDUDPHWHU LV QRW XVHG IRU D =)( FORVHG��ORRS D[LV�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ��������

1RWHV

5HIHU WR )LJXUH ���� RQ SDJH ����� IRU H[DPSOHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)HHG )RUZDUG 3HUFHQW

)XQFWLRQ

7KLV SDUDPHWHU LV VLJQLILFDQW RQO\ LI WKH 6HUYR 3RVLWLRQ /RRS 7\SH
LV =)( &ORVHG /RRS� ,W VSHFLILHV WKH SHUFHQWDJH WKDW WKH IROORZLQJ
HUURU LV UHGXFHG DV FRPSDUHG WR VLPSOH FORVHG��ORRS RSHUDWLRQ�

)RU H[DPSOH� LI ��� LV HQWHUHG KHUH� D[LV IROORZLQJ HUURU
�DIWHU UHDFKLQJ WKH FRPPDQGHG IHHGUDWH� LV DSSUR[LPDWHO\ ��� RI
ZKDW LW ZRXOG KDYH EHHQ LI FORVHG��ORRS ZDV VHOHFWHG DV WKH 6HUYR
3RVLWLRQ /RRS 7\SH�

,I \RX HQWHU D YDOXH FORVH WR� WKHQ�

�� D[LV SHUIRUPDQFH LV QHDUO\ LGHQWLFDO WR WKDW RI D ´&ORVHG
/RRSµ D[LV LQVWHDG RI D ´=)( &ORVHG /RRSµ D[LV

���� WKH UHVXOW LV QHDU ]HUR IROORZLQJ HUURU ZKHQ WKH D[LV LV PRYLQJ
DW D FRQVWDQW YHORFLW\

,PSRUWDQW� ,I KLJK SHUFHQWDJH YDOXHV DUH HQWHUHG KHUH� FDUHIXO
FRQVLGHUDWLRQ PXVW EH JLYHQ WR WKH *DLQ DQG
DFFHOHUDWLRQ�GHFHOHUDWLRQ SDUDPHWHUV WR JLYH WKH D[LV
VWDELOLW\� 5HIHU WR FKDSWHU �� IRU $FF�'HF SDUDPHWHU
LQIRUPDWLRQ�

�
$77(17,21� +LJK SHUFHQWDJH YDOXHV HQWHUHG IRU
WKLV SDUDPHWHU PLJKW LPSRVH JUHDWHU VWUHVV RQ D[LV
FRPSRQHQWV� 0HFKDQLFDO GLVFRQWLQXLWLHV LQ WKH
PDFKLQH PD\ EH H[DJJHUDWHG� /LIH H[SHFWDQF\ RI VRPH
PDFKLQHV PD\ EH UHGXFHG�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ���

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�
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6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

3RVLWLRQ /RRS )HHGEDFN 3RUW

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR FRQILJXUH ZKLFK SRUW ZLOO EH UHFHLYLQJ
SRVLWLRQ IHHGEDFN�

<RX PD\ FKRRVH WR XVH RSWLRQDO IHHGEDFN IRU SRVLWLRQ GDWD� 2SWLRQDO
IHHGEDFN FDQ EH XVHG IRU�

� D VHFRQG IHHGEDFN GHYLFH WR LPSURYH DFFXUDF\ RI D SRVLWLRQLQJ
D[LV

� VSLQGOH IHHGEDFN
� DQDORJ VHUYR IHHGEDFN

6\VWHPV 8VLQJ WKH &1& 6HULDO 'ULYH

7KHUH DUH HLJKW IHHGEDFN FRQQHFWRUV� DOO RI ZKLFK FDQ EH XVHG DW RQH
WLPH� 7KH ILUVW IRXU FRQQHFWRUV �-� WR -�� DUH UHVHUYHG IRU WKH
PRWRU��PRXQWHG IHHGEDFN GHYLFHV� 0RWRU��PRXQWHG IHHGEDFN LV
UHTXLUHG IRU WKH YHORFLW\ IHHGEDFN ORRS� 7KLV VDPH PRWRU��PRXQWHG
IHHGEDFN GHYLFH PD\ DOVR EH XVHG IRU SRVLWLRQ IHHGEDFN LQ ZKLFK
FDVH ERWK WKH SRVLWLRQ DQG YHORFLW\ ORRS IHHGEDFN SRUW ZLOO EH WKH
VDPH �-� WR -��� ,I \RX KDYH DQ RSWLRQDO IHHGEDFN GHYLFH UHWXUQLQJ
SRVLWLRQ IHHGEDFN� LW PXVW EH DVVLJQHG WR RQH RI WKH DGGLWLRQDO
$TXDG% SRUWV RQ WKH V\VWHP PRGXOH �-�� -��� -��� RU -����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@
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5DQJH

6HOHFWLRQ 5HVXOW

�D� 1R )HHGEDFN

�E� )HHGEDFN &RQQHFWRU -�

�F� )HHGEDFN &RQQHFWRU -�

�G� )HHGEDFN &RQQHFWRU -�

�H� )HHGEDFN &RQQHFWRU -�

�I� )HHGEDFN &RQQHFWRU -�

�J� )HHGEDFN &RQQHFWRU -��

�K� )HHGEDFN &RQQHFWRU -��

�L� )HHGEDFN &RQQHFWRU -��

�M� )HHGEDFN &RQQHFWRU -��

�N� )HHGEDFN &RQQHFWRU -��

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

)LJXUH ����
&RQQHFWRUV RQ WKH ���� &1& 6HULDO 'ULYH

-�

-�

-�

-�

)URQW RI 6\VWHP 0RGXOH

6\VWHP 0RGXOH
%RWWRP 9LHZ
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�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH QXPEHU RI RSWLRQDO IHHGEDFN SRUWV VXSSRUWHG RQ \RXU ���� GULYH
V\VWHP LV GHILQHG E\ RSWLRQV LQVWDOOHG DW WKH IDFWRU\� 6RPH SRUWV PD\
QRW EH HQDEOHG� 7KH IROORZLQJ WDEOH VKRZV FDWDORJ QXPEHUV DQG WKH
IHHGEDFN SRUWV HQDEOHG E\ WKHP�

FDWDORJ QXPEHU �������4 �������4

$ TXDG %
�ZLWK VLQJOH� SHULRGLF� RU
GLVWDQFH��FRGHG PDUNHU�

-�� -�� -��� -��

3RVLWLRQ )HHGEDFN 7\SH

)XQFWLRQ

7KLV SDUDPHWHU WHOOV WKH FRQWURO WKH W\SH RI SRVLWLRQ IHHGEDFN GHYLFH
XVHG IRU WKH D[LV�

� 1R )HHGEDFN ³ 7KH VHUYR KDV QR SRVLWLRQ IHHGEDFN�
� ,1& (QFRGHU $�%�= �= � $� ³ IRU D QDUURZ PDUNHU GLIIHUHQWLDO

LQFUHPHQWDO HQFRGHU �VRPHWLPHV FDOOHG D ´JDWHGµ HQFRGHU�� = �
$ UHIHUV WR D QDUURZ PDUNHU SXOVH� 7KLV PHDQV WKDW WKHUH LV RQO\
RQH SHULRG GXULQJ ZKLFK WKH $� % DQG = FKDQQHOV FDQ
VLPXOWDQHRXVO\ EH KLJK� 6HOHFW WKLV IHHGEDFN W\SH LI XVLQJ
$OOHQ�%UDGOH\ EXOOHWLQ ���+ HQFRGHUV� 5HIHU WR )LJXUH ���� IRU
H[DPSOHV�
'LJLWDO V\VWHPV RQO\ XVH WKLV VHOHFWLRQ LI XVLQJ D SRVLWLRQ
IHHGEDFN GHYLFH RWKHU WKDQ WKH HQFRGHU DWWDFKHG WR WKH GLJLWDO
VHUYRPRWRUV�

� ,1& (QFRGHU $�%�= �= ! $�³ IRU D ZLGH PDUNHU GLIIHUHQWLDO
LQFUHPHQWDO HQFRGHU �VRPHWLPHV FDOOHG D ´QRQ�JDWHGµ HQFRGHU��
= ! $ UHIHUV WR D ZLGH PDUNHU SXOVH� 7KLV PHDQV WKDW WKHUH LV
PRUH WKDQ RQH SHULRG GXULQJ ZKLFK WKH $� %� DQG = FKDQQHOV FDQ
VLPXOWDQHRXVO\ EH KLJK� 5HIHU WR )LJXUH ���� IRU H[DPSOHV�
'LJLWDO V\VWHPV RQO\ XVH WKLV VHOHFWLRQ LI XVLQJ D SRVLWLRQ
IHHGEDFN GHYLFH RWKHU WKDQ WKH HQFRGHU DWWDFKHG WR WKH GLJLWDO
VHUYRPRWRUV�

� $ 4XDG % 1R 0DUNHU³ 8VH WKLV LI \RXU IHHGEDFN GHYLFH KDV
QR PDUNHU �W\SLFDOO\ D JODVV VOLGH W\SH GHYLFH�� %H DZDUH WKDW WKLV
W\SH RI GHYLFH FDQQRW EH KRPHG DQG WKHUHIRUH FDQQRW HVWDEOLVK DQ
DEVROXWH SRVLWLRQ �UHODWLYH SRVLWLRQLQJ RQO\��

� $ 4XDG % ZLWK 2QH 0DUNHU³8VH WKLV LI \RXU OLQHDU IHHGEDFN
GHYLFH �W\SLFDOO\ D JODVV VOLGH W\SH GHYLFH� KDV D PDUNHU ORFDWHG
QHDU \RXU KRPH OLPLW VZLWFK�

� +,3(5)$&( $EVROXWH³8VH WKLV VHOHFWLRQ IRU ���� PRWRUV
DWWDFKHG WR D �����+5 V\VWHP ZLWK DEVROXWH KLJK��UHVROXWLRQ
IHHGEDFN GHYLFHV�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

� +,3(5)$&( ,QFUHPHQWDO³8VH WKLV VHOHFWLRQ IRU ����
PRWRUV DWWDFKHG WR D �����+5 V\VWHP ZLWK LQFUHPHQWDO
KLJK��UHVROXWLRQ IHHGEDFN GHYLFHV�

� $ 4XDG % ZLWK 'LVWDQFH��FRGHG 0DUNHU³ 7KLV VHOHFWLRQ LV
RQO\ DYDLODEOH IRU �����+5 V\VWHPV HTXLSSHG IRU RSWLRQDO
IHHGEDFN RQ SRUWV -� WR -��� 7KLV IHHGEDFN GHYLFH LV HTXLSSHG
ZLWK PXOWLSOH PDUNHUV DW SURJUHVVLYHO\ LQFUHDVLQJ GLVWDQFHV DSDUW
DORQJ LWV OHQJWK� 7KLV DOORZV WKH &1& WR LGHQWLI\ DEVROXWH D[LV
SRVLWLRQ ZKHQHYHU WZR FRQVHFXWLYH PDUNHUV DUH SDVVHG�

,PSRUWDQW� 5HPHPEHU WKDW IRU DQ D[LV WR KRPH XVLQJ WKH HQFRGHU
PDUNHU FKDQQHO �= FKDQQHO�� WKHUH PXVW EH DQ HQFRGHU
SRVLWLRQ LQ ZKLFK DOO WKUHH FKDQQHOV �$� %� DQG =� DUH
VLPXOWDQHRXVO\ KLJK� )RU VRPH HQFRGHUV �VXFK DV WKH
$OOHQ�%UDGOH\ %XOOHWLQ ���+ (QFRGHUV� LW PD\ EH
QHFHVVDU\ WR VZDS WKH % DQG WKH %�LQYHUVH FKDQQHOV WR
DWWDLQ WKLV�

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1R )HHGEDFN

�E� ,1& (QFRGHU � $�%�= �= � $�

�F� ,1& (QFRGHU � $�%�= �= ! $�

�G� $ 4XDG % 1R 0DUNHU

�H� $ 4XDG % :LWK 2QH 0DUNHU

�I� ����+5 +,3(5)$&( $EVROXWH ����� GLJLWDO V\VWHPV RQO\�

�J� ����+5 +,3(5)$&( ,QFUHPHQWDO
����� GLJLWDO V\VWHPV RQO\�

�K� $ 4XDG % 'LVWDQFH��FRGHG 0DUNHU

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@
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3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

,PSRUWDQW� $Q DSSOLFDWLRQ QRWH LV DYDLODEOH IRU LQWHJUDWLQJ OLQHDU
VFDOHV WR WKH FRQWURO� &RQWDFW \RXU ORFDO $OOHQ�%UDGOH\
UHSUHVHQWDWLYH�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

)LJXUH ����
'LVWLQJXLVKLQJ D = � $ (QFRGHU IURP D = ! $ (QFRGHU

,QGLFDWHV SHULRG GXULQJ ZKLFK $� %� DQG = FKDQQHOV DUH VLPXOWDQHRXVO\ KLJK

([DPSOHV RI = � $ �QDUURZ PDUNHU� HQFRGHUV

([DPSOHV RI = ! $ �ZLGH PDUNHU� HQFRGHUV

$ FKDQQHO

% FKDQQHO

= FKDQQHO �= � $�

= FKDQQHO �= � $�

= FKDQQHO �= � $�

$ FKDQQHO

% FKDQQHO

= FKDQQHO �= ! $�

= FKDQQHO �= ! $�

3RVLWLRQ )HHGEDFN &RXQWV�&\FOH

)XQFWLRQ

3RVLWLRQ )HHGEDFN &RXQWV�&\FOH VSHFLILHV WKH QXPEHU RI FRXQWV WKDW
DUH SURGXFHG E\ WKH HQFRGHU IRU HDFK HOHFWULFDO F\FOH� )RU HQFRGHUV
ZLWK RQH PDUNHU� DQ HOHFWULFDO F\FOH LV RQH UHYROXWLRQ� )RU HQFRGHUV
ZLWK WZR PDUNHUV� DQ HOHFWULFDO F\FOH LV RQH KDOI UHYROXWLRQ�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� )RU VLQJOH DQG QR PDUNHU OLQHDU VFDOHV� HQWHU WKH QXPEHU
RI FRXQWV H[SHFWHG SHU OHDG VFUHZ UHYROXWLRQ �SLWFK� WR
HVWDEOLVK WKH SURSHU QXPEHU RI FRXQWV SHU XQLW RI WUDYHO�
8VH WKH SDUDPHWHUV 3RVLWLRQ )HHGEDFN &RXQWV�&\FOH
DQG /HDG 6FUHZ 7KUHDG 3LWFK WR HQWHU WKH QXPEHU RI
FRXQWV UHWXUQHG E\ WKH GHYLFH SHU UHYROXWLRQ RI WKH OHDG
VFUHZ� 7KH UDWLR EHWZHHQ 7HHWK RQ *HDU IRU 3RVLWLRQ
)% DQG WKH SDUDPHWHU 7HHWK RQ /HDG 6FUHZ IRU
3RVLWLRQ )HHGEDFN VKRXOG EH RQH WR RQH� )RU H[DPSOH
LI WKH OLQHDU GHYLFH KDV ���� OLQHV SHU �� LQFK HQWHU ����
DV WKH 3RVLWLRQ )HHGEDFN &RXQWV�&\FOH DQG �� LQFK DV
WKH /HDG 6FUHZ 7KUHDG 3LWFK� %RWK 7HHWK RQ *HDU
IRU 3RVLWLRQ )HHGEDFN DQG 7HHWK RQ /HDG 6FUHZ IRU
3RVLWLRQ )HHGEDFN FDQ WKHQ EH VHW WR RQH�

,PSRUWDQW� )RU OLQHDU VFDOHV ZLWK GLVWDQFH��FRGHG PDUNHUV� HQWHU WKH
QXPEHU RI FRXQWV IRU ´6PDOOHU 3HULRG IRU '&0 6FDOHVµ�
)RU H[DPSOH� WKH +HLGHQKDLQ /6��� ZLWK
GLVWDQFH��FRGHG PDUNHUV SURYLGHV � $ TXDG % F\FOHV SHU
VFDOH VLJQDO SHULRG

���P0��  ����P0 $ TXDG % F\FOH

(DFK $ TXDG % F\FOH SURGXFHV � FRXQWV
������  ���� P0 SHU FRXQW

(QWHU WKH QXPEHU RI &RXQWV SHU &\FOH
��P0�&\FOH

����P0�&RXQW

 ��� ���&RXQWV�&\FOH

,PSRUWDQW� (QFRGHUV RQ VSLQGOHV PXVW KDYH RQH PDUNHU SHU
UHYROXWLRQ DQG PXVW URWDWH RQ D ��� UDWLR ZLWK WKH IDFH
RI WKH VSLQGOH�

(QFRGHUV DUH JHQHUDOO\ ODEHOHG ZLWK WKH QXPEHU RI OLQHV WKH\ KDYH
SHU HOHFWULFDO F\FOH� 6LQFH HQFRGHUV XVHG ZLWK WKH FRQWURO PXVW KDYH
� IHHGEDFN FKDQQHOV �$ DQG %� SRVLWLRQHG LQ TXDGUDWXUH� WKH QXPEHU
RI FRXQWV SURGXFHG LV DFWXDOO\ � WLPHV WKH QXPEHU RI OLQHV�

3RVLWLRQ )HHGEDFN &RXQWV�&\FOH  � [ OLQHV�HOHF� F\FOH

,PSRUWDQW� ,I FRQILJXULQJ DQ DGDSWLYH GHSWK SUREH VHH SDJH ������
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)LJXUH ����
(QFRGHU ,QSXW WR WKH &RQWURO

1XPEHU RI FRXQWV

$ FKDQQHO

$ FKDQQHO

% FKDQQHO

% FKDQQHO

� � � � � �1XPEHU RI OLQHV

= FKDQQHO �= � $�

= FKDQQHO �= ! $�

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

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ���������

+LJK��UHVROXWLRQ
6\VWHPV

&QWV�&\FOH

+5 DEVROXWH ���������

+5 LQFUHPHQWDO ���������



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH KLJK��UHVROXWLRQ IHHGEDFN GHYLFHV VXSSOLHG ZLWK WKH
���� PRWRUV WKDW DUH FRPSDWLEOH ZLWK WKH ���� &1&
VHULDO GULYH� SURGXFH WKH QXPEHU RI FRXQWV SHU
UHYROXWLRQ WKDW DUH LQGLFDWHG DERYH� 7KHUH LV D
OLPLWDWLRQ RQ WKH QXPEHU RI IHHGEDFN FRXQWV WKDW DUH
VXSSRUWHG IRU DOO FRQGLWLRQV RI ��������� FRXQWV SHU
LQFK� ,I WKLV YDOXH LV H[FHHGHG IRU \RXU VFUHZ
SLWFK�JHDU ER[ FRPELQDWLRQ \RXU V\VWHP PD\ EH KHOG
LQ (��6WRS� FDXVLQJ DQ HUURU PHVVDJH WR EH GLVSOD\HG�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

1RWH KLJKHU UHVROXWLRQ IHHGEDFN GHYLFHV FDQ H[FHHG WKH FRQWUROV
PD[LPXP IHHGEDFN IUHTXHQF\ DW KLJKHU VSHHGV� 5HIHU WR \RXU ��3&
&1& 6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO
IRU PRUH LQIRUPDWLRQ�

6LJQ RI 3RVLWLRQ )HHGEDFN

)XQFWLRQ

7KLV SDUDPHWHU DOORZV WKH LQVWDOOHU WR UHYHUVH WKH SRODULW\ RI WKH
IHHGEDFN ZLWKRXW UHZLULQJ WKH HQFRGHU�

:KHQ WKH HQFRGHU LV LQVWDOOHG� IHHGEDFN VKRXOG FRXQW XS DV WKH D[LV
LV PRYHG LQ WKH SRVLWLYH GLUHFWLRQ� DQG FRXQW GRZQ ZKHQ WKH D[LV LV
PRYHG LQ WKH QHJDWLYH GLUHFWLRQ� 7KLV LV DOO UHODWLYH WR D[LV GLUHFWLRQ
DVVLJQPHQW� URWDWLRQ GLUHFWLRQ FKDQJHV WKURXJK JHDULQJ DQG HQFRGHU
SKDVLQJ�

$IWHU HQFRGHU LQVWDOODWLRQ� LI LW LV GHWHUPLQHG WKDW WKH IHHGEDFN LV
FRXQWLQJ XS ZKHQ LW VKRXOG EH FRXQWLQJ GRZQ� RU FRXQWLQJ GRZQ
ZKHQ LW VKRXOG EH FRXQWLQJ XS� LW FDQ EH FRUUHFWHG VLPSO\ E\
FKDQJLQJ WKLV SDUDPHWHU WR ´0LQXV�µ

�
$77(17,21� $[LV UXQDZD\ FDQ UHVXOW LI WKLV
SDUDPHWHU LV LQFRUUHFW� 5HIHU WR WKH QRWHV LQ WKLV
VHFWLRQ IRU LQWHJUDWLRQ VXJJHVWLRQV�
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5DQJH

6HOHFWLRQ 5HVXOW

�D� 3OXV

�E� 0LQXV

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6(5&26 8VHUV ³ WKLV SDUDPHWHU VKRXOG UHPDLQ VHW WR 3OXV� 6HWWLQJ
WKLV SDUDPHWHU WR 0LQXV VKRXOG RQO\ EH QHFHVVDU\ LI \RXU GULYH LV
PLVFRQILJXUHG DQG UHWXUQV QHJDWLYH SRVLWLRQ LQIRUPDWLRQ ZKHQ WKH
D[LV LV SRVLWLYH DQG SRVLWLYH SRVLWLRQ LQIRUPDWLRQ ZKHQ WKH D[LV LV
QHJDWLYH� 7\SLFDOO\ WKLV VKRXOG EH FRUUHFWHG RQ WKH GULYH�

$IWHU LQVWDOOLQJ DQG ZLULQJ WKH IHHGEDFN GHYLFH� SXW WKH FRQWURO LQ
(�6WRS� DQG VHW WKH D[LV GLVSOD\ WR PRQLWRU IHHGEDFN� 0DQXDOO\
URWDWH WKH IHHGEDFN GHYLFH� QRWLQJ D[LV GLUHFWLRQ DQG ZKHWKHU WKH
IHHGEDFN LV FRXQWLQJ QHJDWLYH RU SRVLWLYH�

,I WKH D[LV LV PRYLQJ LQ WKH
GLUHFWLRQ GHILQHG DV�

DQG LI WKH IHHGEDFN LV
FRXQWLQJ�

WKHQ� IRU WKH 6LJQ RI
3RVLWLRQ )HHGEDFN� HQWHU�

SRVLWLYH XS 3/86

GRZQ 0,186

QHJDWLYH GRZQ 3/86

XS 0,186



����� 6HUYR 3DUDPHWHUV
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7HHWK RQ *HDU IRU 3RVLWLRQ )HHGEDFN

)XQFWLRQ

,I \RX DUH XVLQJ WKH VDPH SK\VLFDO GHYLFH IRU ERWK WKH YHORFLW\ ORRS
DQG SRVLWLRQ ORRSV� WKHQ WKH YDOXH HQWHUHG IRU WKLV SDUDPHWHU VKRXOG
EH WKH VDPH DV WKH YDOXH HQWHUHG IRU WKH SDUDPHWHU 7HHWK RQ /HDG
6FUHZ IRU 9HO )%�

,I \RX DUH XVLQJ D QRQPRWRU��PRXQWHG SRVLWLRQ IHHGEDFN GHYLFH
�FRQQHFWHG WR D VHSDUDWH IHHGEDFN SRUW WKDQ WKH YHORFLW\ IHHGEDFN��
HQWHU WKH QXPEHU RI WHHWK RQ WKH JHDU RU JHDUEHOW SXOOH\ DWWDFKHG WR
WKH IHHGEDFN GHYLFH� 7KLV QXPEHU LV XVHG LQ FRQMXQFWLRQ ZLWK WKH
SDUDPHWHU 7HHWK RQ /HDG 6FUHZ IRU 3RV )% WR FDOFXODWH WKH JHDU
UDWLR IURP WKH SRVLWLRQ IHHGEDFN GHYLFH WR WKH OHDG VFUHZ �QXPEHU RI
OHDG VFUHZ UHYROXWLRQV WKDW RFFXU EHWZHHQ SRVLWLRQ IHHGEDFN GHYLFH
UHYROXWLRQV�� 7KH FRQWURO WKHQ XVHV WKLV UDWLR FRPELQHG ZLWK WKH
HQWHUHG /HDG 6FUHZ 7KUHDG 3LWFK DQG 3RVLWLRQ )HHGEDFN
&RXQWV�&\FOH WR GHWHUPLQH WKH QXPEHU RI IHHGEDFN FRXQWV WKDW
RFFXU SHU UHYROXWLRQ RI WKH OHDG VFUHZ�

,PSRUWDQW� ,I FRQILJXULQJ D OLQHDU SRVLWLRQ IHHGEDFN GHYLFH
�H[FOXGLQJ GLVWDQFH��FRGHG PDUNHU V\VWHPV� XVH WKH
SDUDPHWHUV 3RVLWLRQ )HHGEDFN &RXQWV�&\FOH DQG /HDG
6FUHZ 7KUHDG 3LWFK WR HQWHU WKH QXPEHU RI FRXQWV
UHWXUQHG E\ WKH GHYLFH SHU UHYROXWLRQ RI WKH OHDG VFUHZ�
7KH UDWLR EHWZHHQ 7HHWK RQ *HDU IRU 3RVLWLRQ
)HHGEDFN DQG WKH SDUDPHWHU 7HHWK RQ /HDG 6FUHZ
VKRXOG EH RQH WR RQH� )RU H[DPSOH LI WKH OLQHDU GHYLFH
KDV ���� OLQHV SHU ��� LQFK HQWHU ���� DV WKH 3RVLWLRQ
)HHGEDFN &RXQWV�&\FOH DQG �� LQFK DV WKH /HDG 6FUHZ
7KUHDG 3LWFK� %RWK 7HHWK RQ *HDU IRU 3RVLWLRQ
)HHGEDFN DQG 7HHWK RQ /HDG 6FUHZ IRU 3RVLWLRQ
)HHGEDFN FDQ WKHQ EH VHW WR RQH�

,Q VRPH FDVHV� WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR IRU D VHUYR� ,Q WKLV FDVH� LW LV QHFHVVDU\ WR
IDFWRU WKLV JHDU UDWLR LQWR WKLV SDUDPHWHU DQG WKH SDUDPHWHU 7HHWK RQ
/HDG 6FUHZ IRU 3RV )%�

,PSRUWDQW� 7KH V\VWHP DXWRPDWLFDOO\ UHGXFHV WKH JHDU UDWLR WR WKH
ORZHVW FRPPRQ GHQRPLQDWRU� )RU H[DPSOH� D UDWLR RI
����� ZLOO EH UHGXFHG WR ����� RQ DQ $03 XSORDG�



�����6HUYR 3DUDPHWHUV
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)LJXUH ����
7\SLFDO 1RQPRWRU��PRXQWHG 3RVLWLRQ )HHGEDFN &RQILJXUDWLRQ

$[LV /HDG VFUHZ
WKUHDG SLWFK

7HHWK RQ JHDU

6HUYR
PRWRU

(QFRGHU
�SRVLWLRQ
IHHGEDFN� (QFRGHU

�YHORFLW\
IHHGEDFN�

7HHWK RQ OHDG VFUHZ

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR �����

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

:KHQ FRQILJXULQJ DQ\ FORVHG��ORRS D[LV \RX PXVW FRQILJXUH WZR JHDU
UDWLRV IRU IHHGEDFN� RQH IRU YHORFLW\ IHHGEDFN� WKH RWKHU IRU SRVLWLRQ
IHHGEDFN� 2Q D[HV ZLWK D VLQJOH IHHGEDFN GHYLFH� WKH VHWXS DQG JHDU
UDWLRV VKRXOG EH LGHQWLFDO IRU SRVLWLRQ DQG YHORFLW\ IHHGEDFN VLQFH WKH
VDPH GHYLFH LV EHLQJ XVHG IRU ERWK IHHGEDFN W\SHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�
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7HHWK RQ /HDG 6FUHZ IRU 3RVLWLRQ )HHGEDFN

)XQFWLRQ

,I \RX DUH XVLQJ WKH VDPH SK\VLFDO GHYLFH IRU ERWK WKH YHORFLW\ ORRS
DQG SRVLWLRQ ORRSV� WKHQ WKH YDOXH HQWHUHG IRU WKLV SDUDPHWHU VKRXOG
EH WKH VDPH DV WKH YDOXH HQWHUHG IRU WKH SDUDPHWHU 7HHWK RQ 0RWRU
*HDU )RU 9HO )%�

,I \RX DUH XVLQJ D QRQPRWRU��PRXQWHG SRVLWLRQ IHHGEDFN GHYLFH
�FRQQHFWHG WR D GLIIHUHQW IHHGEDFN SRUW WKDQ WKH YHORFLW\ IHHGEDFN��
HQWHU WKH QXPEHU RI WHHWK RQ WKH JHDU RU JHDUEHOW SXOOH\ DWWDFKHG WR
WKH OHDG VFUHZ� 7KLV QXPEHU LV XVHG LQ FRQMXQFWLRQ ZLWK WKH
SDUDPHWHU 7HHWK RQ *HDU IRU 3RVLWLRQ )% WR FDOFXODWH WKH JHDU UDWLR
IURP WKH SRVLWLRQ IHHGEDFN GHYLFH WR WKH OHDG VFUHZ �QXPEHU RI OHDG
VFUHZ UHYROXWLRQV WKDW RFFXU EHWZHHQ SRVLWLRQ IHHGEDFN GHYLFH
UHYROXWLRQV�� 7KH FRQWURO WKHQ XVHV WKLV UDWLR FRPELQHG ZLWK WKH
HQWHUHG /HDG 6FUHZ 7KUHDG 3LWFK DQG 3RVLWLRQ )HHGEDFN
&RXQWV�&\FOH WR GHWHUPLQH WKH QXPEHU RI IHHGEDFN FRXQWV WKDW
RFFXU SHU XQLW RI D[LV WUDYHO�

,PSRUWDQW� ,I FRQILJXULQJ D OLQHDU SRVLWLRQ IHHGEDFN GHYLFH
�H[FOXGLQJ GLVWDQFH��FRGHG PDUNHU V\VWHPV� XVH WKH
SDUDPHWHUV 3RVLWLRQ )HHGEDFN &RXQWV�&\FOH DQG /HDG
6FUHZ 7KUHDG 3LWFK WR HQWHU WKH QXPEHU RI FRXQWV
UHWXUQHG E\ WKH GHYLFH SHU UHYROXWLRQ RI WKH OHDG VFUHZ�
7KH UDWLR EHWZHHQ 7HHWK RQ *HDU IRU 3RVLWLRQ )% DQG
WKH SDUDPHWHU 7HHWK RQ /HDG 6FUHZ IRU 3RVLWLRQ
)HHGEDFN VKRXOG EH RQH WR RQH� )RU H[DPSOH LI WKH
OLQHDU GHYLFH KDV ���� OLQHV SHU ��� LQFK HQWHU ���� DV
WKH 3RVLWLRQ )HHGEDFN &RXQWV�&\FOH DQG �� LQFK DV WKH
/HDG 6FUHZ 7KUHDG 3LWFK� %RWK 7HHWK RQ *HDU IRU
3RVLWLRQ )HHGEDFN DQG 7HHWK RQ /HDG 6FUHZ IRU
3RVLWLRQ )HHGEDFN FDQ WKHQ EH VHW WR RQH�

,Q VRPH FDVHV WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR IRU D VHUYR� ,Q WKLV FDVH� LW LV QHFHVVDU\ WR
IDFWRU WKLV JHDU UDWLR LQWR WKLV SDUDPHWHU DQG WKH SDUDPHWHU 7HHWK RQ
*HDU IRU 3RV )%�

,PSRUWDQW� 7KH V\VWHP DXWRPDWLFDOO\ UHGXFHV WKH JHDU UDWLR WR WKH
ORZHVW FRPPRQ GHQRPLQDWRU� )RU H[DPSOH� D UDWLR RI
����� ZLOO EH UHGXFHG WR ����� RQ DQ $03 XSORDG�

5HIHU WR )LJXUH ���� IRU DQ LOOXVWUDWLRQ RI W\SLFDO JHDULQJ IRU SRVLWLRQ
IHHGEDFN GHYLFHV�
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5DQJH

� WR �����

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ
���� 6HULDO 'ULYHV� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26 GULYHV�

:KHQ FRQILJXULQJ DQ\ FORVHG��ORRS D[LV \RX PXVW FRQILJXUH WZR JHDU
UDWLRV IRU IHHGEDFN� RQH IRU YHORFLW\ IHHGEDFN� WKH RWKHU IRU SRVLWLRQ
IHHGEDFN� 2Q D[HV ZLWK D VLQJOH IHHGEDFN GHYLFH� WKH VHWXS DQG JHDU
UDWLRV VKRXOG EH LGHQWLFDO IRU SRVLWLRQ DQG YHORFLW\ IHHGEDFN VLQFH WKH
VDPH GHYLFH LV EHLQJ XVHG IRU ERWK IHHGEDFN W\SHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

$QDORJ 6HUYR 3RV� 9ROWDJH

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ DYDLODEOH IRU DQDORJ VHUYR KDUGZDUH�

7KLV SDUDPHWHU LV XVHG WR VFDOH WKH VLJQDO VHQW IURP WKH DQDORJ VHUYR
LQWHUIDFH WR WKH VHUYR DPSOLILHU� 7KLV VLJQDO PD\ UDQJH IURP
��������� WR �������� YROWV� 7KH ORZHU SRUWLRQ RI WKLV UDQJH LV VHW
ZLWK WKH SDUDPHWHU $QDORJ 6HUYR 1HJ� 9ROWDJH� 7KLV YDOXH PXVW EH
HQWHUHG DFFXUDWHO\� 8VH YDOXHV DWWDLQHG IURP GULYH VSHFLILFDWLRQV RU
WHVWLQJ� 7KLV YDOXH LV XVHG IRU FDOFXODWLRQ RI WKH VHUYR PRWRUV
FRQWLQXRXV UDWHG FXUUHQW ZKLFK LV XVHG ODWHU DV D SHUFHQW RI WKLV
SDUDPHWHU� ,I \RX IHHO \RX PXVW OLPLW WKH DQDORJ RXWSXW YROWDJH WR
SURWHFW \RXU PDFKLQH� XVH WKH SDUDPHWHU 0D[ 5DWHG 7RUTXH�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH VHUYR ORRS W\SH LV
FRQILJXUHG DV�

HQWHU WKH SRVLWLYH YROWDJH WKDW WKH VHUYR PRGXOH PXVW VHQG WR WKH
DPSOLILHU WR�

SRVLWLRQ ORRS PDLQWDLQ UDSLG D[LV VSHHG LQ WKH SRVLWLYH GLUHFWLRQ

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU VKRXOG EH EHORZ �� YROWV� ,I ��
YROWV LV HQWHUHG� WKH FRQWURO LV XQDEOH WR FRPSHQVDWH IRU DQ\ LQFUHDVH
LQ D[LV ORDG WKDW PD\ RFFXU DW UDSLG VSHHG�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

��������� WR �������� YROWV GF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

,PSRUWDQW� 7KLV SDUDPHWHU VKRXOG KDYH D YDOXH WKDW LV JUHDWHU WKDQ
WKDW RI WKH SDUDPHWHU $QDORJ 6HUYR 1HJ� 9ROWDJH�

$Q H[DPSOH RI WKLV SDUDPHWHU ZRXOG EH LI D �� DPS GULYH LV
FRPELQHG ZLWK D VHUYR PRWRU UDWHG DW � DPSV SHDN FXUUHQW� WKH VHUYR
FDUG VKRXOG SUREDEO\ QHYHU H[FHHG � YROWV WR JHW WKH GULYH WR RXWSXW �
DPSV WR WKH PRWRU� <RX ZRXOG VHW WKLV SDUDPHWHU WR � YROWV� 7KH
IROORZLQJ HTXDWLRQ LV QRW YDOLG IRU VHUYR V\VWHPV WKDW XVH WKH &1&
VHULDO GULYH WR FORVH WKH YHORFLW\ ORRS�

�� 9 �PD[LPXP VHUYR FDUG RXWSXW� [ � $ �PD[LPXP UDWHG PRWRU FXUUHQW�
�� $ �'ULYH RXWSXW DW ��9�

 � 9 �$QDORJ 6HUYR 3RVLWLYH 9ROWDJH�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$QDORJ 6HUYR 1HJ� 9ROWDJH

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ DYDLODEOH IRU DQDORJ VHUYR KDUGZDUH�

8VH WKLV SDUDPHWHU WR VFDOH WKH VLJQDO VHQW IURP WKH DQDORJ VHUYR
LQWHUIDFH WR WKH VHUYR DPSOLILHU� 7KLV VLJQDO PD\ UDQJH IURP
��������� WR �������� YROWV� 7KH XSSHU SRUWLRQ RI WKLV UDQJH LV VHW
ZLWK WKH SDUDPHWHU $QDORJ 6HUYR 3RV� 9ROWDJH� 7KLV YDOXH PXVW EH
HQWHUHG DFFXUDWHO\� 8VH YDOXHV DWWDLQHG IURP GULYH VSHFLILFDWLRQV RU
WHVWLQJ� 7KLV YDOXH LV XVHG IRU FDOFXODWLRQ RI WKH VHUYR PRWRUV
FRQWLQXRXV UDWHG FXUUHQW ZKLFK LV XVHG ODWHU DV D SHUFHQW RI WKLV
SDUDPHWHU� ,I \RX IHHO \RX PXVW OLPLW WKH DQDORJ RXWSXW YROWDJH WR
SURWHFW \RXU PDFKLQH� XVH WKH SDUDPHWHU 0D[ 5DWHG 7RUTXH�

,I WKH VHUYR ORRS W\SH LV
FRQILJXUHG DV�

HQWHU WKH QHJDWLYH YROWDJH WKDW WKH VHUYR PRGXOH PXVW
VHQG WR WKH DPSOLILHU WR�

SRVLWLRQ ORRS PDLQWDLQ UDSLG D[LV VSHHG LQ WKH QHJDWLYH GLUHFWLRQ

7KLV SDUDPHWHU VKRXOG EH DERYH ����9� ,I ����9 LV HQWHUHG�
WKH FRQWURO LV XQDEOH WR FRPSHQVDWH IRU DQ\ LQFRQWLQXLWLHV
WKDW PD\ RFFXU DW UDSLG VSHHG�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

��������� WR �������� YROWV GF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

,PSRUWDQW� 7KLV SDUDPHWHU VKRXOG KDYH D YDOXH WKDW LV OHVV WKDQ WKDW
RI WKH SDUDPHWHU $QDORJ 6HUYR 3RV� 9ROWDJH�

$Q H[DPSOH RI WKLV SDUDPHWHU ZRXOG EH LI D ��$ GULYH LV FRPELQHG
ZLWK D VHUYR PRWRU UDWHG DW �$ SHDN FXUUHQW� WKH VHUYR FDUG VKRXOG
SUREDEO\ QHYHU H[FHHG ���9 WR JHW WKH GULYH WR RXWSXW � DPSV WR WKH
PRWRU� <RX ZRXOG VHW WKLV SDUDPHWHU WR ���9� 7KH IROORZLQJ HTXDWLRQ
LV QRW YDOLG IRU VHUYR V\VWHPV WKDW XVH WKH &1& VHULDO GULYH WR FORVH
WKH YHORFLW\ ORRS�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

���� 9 �PD[LPXP VHUYR FDUG RXWSXW� [ � $ �PD[LPXP UDWHG PRWRU FXUUHQW�
�� $ �'ULYH RXWSXW DW ��9�

 ��� 9 �$QDORJ 6HUYR 3RVLWLYH 9ROWDJH�

6PDOOHU 3HULRG IRU '&0 6FDOHV

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ XVHG RQ V\VWHPV WKDW XVH D OLQHDU VFDOH ZLWK
GLVWDQFH��FRGHG PDUNHUV �'&0V�� 6HH $SSHQGL[ % IRU GHWDLOV RQ
LQWHJUDWLQJ D '&0 VFDOH�

7KH '&0 VXSSRUWHG E\ WKH ��3& PXVW KDYH HTXDOO\ VSDFHG RGG DQG
HYHQ PDUNHUV �L�H�� WKH GLVWDQFH EHWZHHQ HDFK RGG PDUNHU PXVW EH WKH
VDPH DQG WKH GLVWDQFH EHWZHHQ HDFK HYHQ PDUNHU PXVW EH WKH VDPH��
)RU WKLV SDUDPHWHU� HQWHU WKH VPDOOHU RI WKHVH WZR GLVWDQFHV �W\SLFDOO\
WKH GLVWDQFH EHWZHHQ RGG PDUNHUV��

6PDOOHU 3HULRG IRU '&06FDOHV �������

/DUJHU 3HULRG IRU '&0 6FDOHV �������

2GG 0DUNHUV

(YHQ 0DUNHUV

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@
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��� >����@
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5DQJH

������ WR ���� PP
������ WR �������� LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

/DUJHU 3HULRG IRU '&0 6FDOHV

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ DYDLODEOH IRU V\VWHPV WKDW XVH D OLQHDU VFDOH
ZLWK GLVWDQFH��FRGHG PDUNHUV �'&0V�� 5HIHU WR $SSHQGL[ % IRU
GHWDLOV RQ LQWHJUDWLQJ D '&0 VFDOH�

7KH '&0 VXSSRUWHG E\ WKH &1& VHULDO GULYH PXVW KDYH HTXDOO\
VSDFHG RGG DQG HYHQ PDUNHUV �L�H�� WKH GLVWDQFH EHWZHHQ HDFK RGG
PDUNHU PXVW EH WKH VDPH DQG WKH GLVWDQFH EHWZHHQ HDFK HYHQ PDUNHU
PXVW EH WKH VDPH�� )RU WKLV SDUDPHWHU� HQWHU WKH ODUJHU RI WKHVH WZR
GLVWDQFHV �W\SLFDOO\ WKH GLVWDQFH EHWZHHQ HYHQ PDUNHUV��

6PDOOHU 3HULRG IRU '&06FDOHV �������

/DUJHU 3HULRG IRU '&0 6FDOHV �������

2GG 0DUNHUV

(YHQ 0DUNHUV

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������ WR ���� PP
������ WR �������� LQ�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH VHUYR SDUDPHWHUV LQ WKH VHFWLRQV WKDW IROORZ DUH DYDLODEOH WR
FRQILJXUH WKH YHORFLW\ ORRS� 7KH YHORFLW\ ORRS LV RQO\ FRQILJXUHG IRU
GLJLWDO V\VWHPV�

,PSRUWDQW� 'LJLWDO V\VWHPV PXVW XVH WKH PRWRU��PRXQWHG IHHGEDFN
GHYLFH �WKDW FRPHV SUHLQVWDOOHG LQ WKH ���� GLJLWDO
PRWRUV� IRU YHORFLW\ IHHGEDFN� 7KLV PRWRU��PRXQWHG
IHHGEDFN PXVW QRW EH UHPRYHG IURP WKH PRWRU RU
XQFRXSOHG IURP WKH PRWRU VKDIW� 3UHFLVHO\ RULHQWHG
PRWRU��PRXQWHG IHHGEDFN LV QHFHVVDU\ IRU DFFXUDWH
PRWRU FRPPXWDWLRQ RQ GLJLWDO V\VWHPV�

9HORFLW\ /RRS )HHGEDFN 3RUW

)XQFWLRQ

6HOHFW WKH SRUW FRQQHFWRU QXPEHU WKURXJK ZKLFK YHORFLW\ IHHGEDFN LV
VHQW WR WKH FRQWURO� <RX PD\ VHOHFW WKH VDPH SRUW DV XVHG IRU
3RVLWLRQ /RRS )HHGEDFN 3RUW LI \RX GR QRW KDYH D VHSDUDWH SRVLWLRQ
IHHGEDFN GHYLFH�

7KH VWDQGDUG VHUYR IHHGEDFN FRQILJXUDWLRQ XVHV RQH IHHGEDFN GHYLFH
IRU ERWK SRVLWLRQLQJ DQG YHORFLW\ GDWD� ,I WKLV LV WKH FDVH RQ \RXU
V\VWHP� WKLV SDUDPHWHU PXVW EH VHW WR WKH VDPH YDOXH DV WKH SDUDPHWHU
3RVLWLRQ /RRS )HHGEDFN 3RUW� 5HIHU WR WKLV FKDSWHU·V RYHUYLHZ IRU
DQ H[DPSOH RI D V\VWHP WKDW XVHV WZR IHHGEDFN GHYLFHV IRU WKH VDPH
D[LV DQG PD\ UHTXLUH D GLIIHUHQW SRUW EH VHOHFWHG IRU IHHGEDFN�

5HIHU WR SDJH ����� IRU FRQQHFWRU ORFDWLRQV�

&1& 6HULDO 'ULYH 6\VWHPV
���� &1& VHULDO GULYH V\VWHPV PXVW XVH WKH PRWRU��PRXQWHG
IHHGEDFN GHYLFH IRU YHORFLW\ IHHGEDFN �SRUWV -� WR -��� 7KLV GHYLFH
0867 EH XVHG IRU YHORFLW\ IHHGEDFN� 7KLV PRWRU��PRXQWHG
IHHGEDFN GHYLFH FDQ DOVR EH XVHG IRU SRVLWLRQ IHHGEDFN RU \RX PD\
XVH DQ DX[LOLDU\ IHHGEDFN GHYLFH FRQQHFWHG WR RQH RI WKH RSWLRQDO
IHHGEDFN SRUWV �

$[LV 3DUDPHWHU
1XPEHU
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9HORFLW\ /RRS 3DUDPHWHUV



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1R )HHGEDFN

�E� )HHGEDFN &RQQHFWRU -�

�F� )HHGEDFN &RQQHFWRU -�

�G� )HHGEDFN &RQQHFWRU -�

�H� )HHGEDFN &RQQHFWRU -�

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

9HORFLW\ )HHGEDFN 7\SH

)XQFWLRQ

7KH VWDQGDUG VHUYR IHHGEDFN FRQILJXUDWLRQ XVHV RQH IHHGEDFN GHYLFH
IRU ERWK SRVLWLRQLQJ DQG YHORFLW\ GDWD� ,I WKLV LV WKH FDVH RQ \RXU
V\VWHP� WKLV SDUDPHWHU PXVW EH VHW WR WKH VDPH YDOXH DV WKH SDUDPHWHU
3RVLWLRQ )HHGEDFN 7\SH� 5HIHU WR WKLV FKDSWHU·V RYHUYLHZ IRU DQ
H[DPSOH RI D V\VWHP WKDW XVHV WZR IHHGEDFN GHYLFHV IRU WKH VDPH
VHUYR DQG PD\ UHTXLUH D GLIIHUHQW IHHGEDFN W\SH WR EH VHOHFWHG KHUH�

7KRXJK WKH DQDORJ VHUYR LQWHUIDFH GRHV QRW VXSSRUW D VHSDUDWH
IHHGEDFN GHYLFH IRU WKH YHORFLW\ ORRS� \RX PXVW VWLOO FRQILJXUH WKHVH
YHORFLW\ ORRS SDUDPHWHUV LQFOXGLQJ 9HORFLW\ /RRS )HHGEDFN 3RUW�
9HORFLW\ /RRS )HHGEDFN 7\SH� 9HORFLW\ )HHGEDFN &RXQWV�&\FOH�
DQG 6LJQ RI 9HORFLW\ )HHGEDFN� 7KHVH SDUDPHWHUV PXVW EH VHW WR WKH
VDPH YDOXHV DV WKHLU SRVLWLRQLQJ ORRS FRXQWHUSDUWV�

'LJLWDO V\VWHPV PXVW XVH WKH PRWRU��PRXQWHG IHHGEDFN GHYLFH �WKDW
FRPHV SUHLQVWDOOHG RQ WKH ���� GLJLWDO PRWRUV� IRU YHORFLW\ IHHGEDFN�
7KLV KLJK��UHVROXWLRQ GHYLFH FDQ QRW EH UHPRYHG IURP WKH PRWRU RU
UHDOLJQHG ZLWK WKH PRWRU VKDIW� 7KLV GHYLFH LV XVHG IRU
PRWRU FRPPXWDWLRQ�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV SDUDPHWHU WHOOV WKH FRQWURO WKH W\SH RI YHORFLW\ IHHGEDFN GHYLFH
XVHG IRU WKH D[LV �W\SLFDOO\ WKH VDPH IHHGEDFN GHYLFH VHOHFWHG ZLWK
WKH SDUDPHWHU 3RVLWLRQ )HHGEDFN 7\SH�� 7KHVH RSWLRQV DUH�

� 1R )HHGEDFN ³ RQO\ VHOHFWHG LI WKH YHORFLW\ ORRS LV FORVHG E\ DQ
H[WHUQDO GHYLFH �W\SLFDOO\ WKH GULYH IRU DQDORJ V\VWHPV�� 7KLV
RSWLRQ LV QRW YDOLG IRU GLJLWDO V\VWHPV� 'LJLWDO PRWRUV PXVW
DOZD\V FORVH WKH YHORFLW\ ORRS WKURXJK WKH &1& ZLWK WKH
HQFRGHU�UHVROYHU GHYLFH DWWDFKHG GLUHFWO\ WR WKH PRWRU VKDIW�

� ,1& (QFRGHU $�%�= �= � $� ³ IRU D[HV WKDW KDYH D QDUURZ
PDUNHU GLIIHUHQWLDO LQFUHPHQWDO HQFRGHU �VRPHWLPHV FDOOHG D
´JDWHGµ HQFRGHU�� = � $ UHIHUV WR D QDUURZ PDUNHU SXOVH� 7KLV
PHDQV WKDW WKHUH LV RQO\ RQH SHULRG GXULQJ ZKLFK WKH $� % DQG =
FKDQQHOV FDQ VLPXOWDQHRXVO\ EH KLJK� 6HOHFW WKLV IHHGEDFN W\SH LI
XVLQJ $OOHQ�%UDGOH\ EXOOHWLQ ���+ HQFRGHUV� 5HIHU WR SDJH �����
)LJXUH ���� IRU H[DPSOHV�
'LJLWDO V\VWHPV FDQQRW XVH WKLV VHOHFWLRQ�

� ,1& (QFRGHU $�%�= �= ! $�³ IRU D[HV WKDW KDYH D ZLGH PDUNHU
GLIIHUHQWLDO LQFUHPHQWDO HQFRGHU �VRPHWLPHV FDOOHG D ´QRQ�JDWHGµ
HQFRGHU�� = ! $ UHIHUV WR D ZLGH PDUNHU SXOVH� 7KLV PHDQV WKDW
WKHUH LV PRUH WKDQ RQH SHULRG GXULQJ ZKLFK WKH $� %� DQG =
FKDQQHOV FDQ VLPXOWDQHRXVO\ EH KLJK� 5HIHU WR SDJH ������
)LJXUH ���� IRU H[DPSOHV�

� +,3(5)$&( $EVROXWH³ IRU ���� PRWRUV DWWDFKHG WR D &1&
VHULDO GULYH V\VWHP ZLWK DEVROXWH KLJK��UHVROXWLRQ IHHGEDFN
GHYLFHV� 7KH PD[LPXP QXPEHU RI IHHGEDFN FRXQWV�F\FOH IRU WKLV
VHOHFWLRQ LV ����������

� +,3(5)$&( ,QFUHPHQWDO³ IRU ���� PRWRUV DWWDFKHG WR D
&1& VHULDO GULYH V\VWHP ZLWK LQFUHPHQWDO KLJK��UHVROXWLRQ
IHHGEDFN GHYLFHV� 7KH PD[LPXP QXPEHU RI IHHGEDFN
FRXQWV�F\FOH IRU WKLV VHOHFWLRQ LV ����������

$[LV 3DUDPHWHU
1XPEHU
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�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1R )HHGEDFN
�E� ,1& (QFRGHU � $�%�= �= � $�
�F� ,1& (QFRGHU � $�%�= �= ! $�

�G� +,3(5)$&( $EVROXWH ����� GLJLWDO V\VWHPV RQO\�

�H� +,3(5)$&( ,QFUHPHQWDO ����� GLJLWDO V\VWHPV RQO\�

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

9HORFLW\ )HHGEDFN &RXQWV�&\FOH

)XQFWLRQ

,PSRUWDQW� 7KH VWDQGDUG VHUYR IHHGEDFN FRQILJXUDWLRQ XVHV RQH
IHHGEDFN GHYLFH IRU ERWK SRVLWLRQLQJ DQG YHORFLW\ GDWD�
,I WKLV LV WKH FDVH RQ \RXU V\VWHP� WKLV SDUDPHWHU PXVW
EH VHW WR WKH VDPH YDOXH DV WKH SDUDPHWHU 3RVLWLRQ
)HHGEDFN &RXQWV�&\FOH� 5HIHU WR WKLV FKDSWHU·V
RYHUYLHZ IRU DQ H[DPSOH RI D V\VWHP WKDW XVHV WZR
IHHGEDFN GHYLFHV IRU WKH VDPH D[LV DQG PD\ UHTXLUH D
GLIIHUHQW YDOXH EH VHOHFWHG KHUH�

,PSRUWDQW� 7KRXJK WKH DQDORJ VHUYR LQWHUIDFH GRHV QRW VXSSRUW D
VHSDUDWH IHHGEDFN GHYLFH IRU WKH YHORFLW\ ORRS� \RX
PXVW VWLOO FRQILJXUH WKHVH YHORFLW\ ORRS SDUDPHWHUV
LQFOXGLQJ 9HORFLW\ /RRS )HHGEDFN 3RUW� 9HORFLW\
/RRS )HHGEDFN 7\SH� 9HORFLW\ )HHGEDFN
&RXQWV�&\FOH� DQG 6LJQ RI 9HORFLW\ )HHGEDFN� 7KHVH
SDUDPHWHUV PXVW EH VHW WR WKH VDPH YDOXHV DV WKHLU
SRVLWLRQLQJ ORRS FRXQWHUSDUWV�

9HORFLW\ )HHGEDFN &RXQWV�&\FOH VSHFLILHV WKH QXPEHU RI FRXQWV WKDW
DUH SURGXFHG E\ WKH YHORFLW\ HQFRGHU IRU HDFK HOHFWULFDO F\FOH
�XVXDOO\ WKH VDPH QXPEHU RI FRXQWV DV VHW ZLWK WKH SDUDPHWHU
3RVLWLRQ )HHGEDFN &RXQWV�&\FOH DV WKH\ DUH W\SLFDOO\ WKH VDPH
HQFRGHU�� )RU HQFRGHUV ZLWK RQH PDUNHU� DQ HOHFWULFDO F\FOH LV RQH
UHYROXWLRQ� )RU HQFRGHUV ZLWK WZR PDUNHUV� DQ HOHFWULFDO F\FOH LV RQH
KDOI UHYROXWLRQ�

,PSRUWDQW� 6SLQGOH HQFRGHUV PXVW KDYH RQO\ RQH PDUNHU SHU
UHYROXWLRQ�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

(QFRGHUV DUH JHQHUDOO\ ODEHOHG ZLWK WKH QXPEHU RI OLQHV WKH\ KDYH
SHU HOHFWULFDO F\FOH� 6LQFH HQFRGHUV XVHG ZLWK WKH FRQWURO PXVW KDYH
WZR IHHGEDFN FKDQQHOV �$ DQG %� SRVLWLRQHG LQ TXDGUDWXUH� WKH
QXPEHU RI FRXQWV SURGXFHG LV DFWXDOO\ � WLPHV WKH QXPEHU RI OLQHV�

9HORFLW\ )HHGEDFN &RXQWV�&\FOH  FRXQWV�HOHF� F\FOH  � [ OLQHV�HOHF�

F\FOH

$[LV 3DUDPHWHU
1XPEHU
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7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

6LJQ RI 9HORFLW\ )HHGEDFN

)XQFWLRQ

,PSRUWDQW� 7KH VWDQGDUG VHUYR IHHGEDFN FRQILJXUDWLRQ XVHV RQH
IHHGEDFN GHYLFH IRU ERWK SRVLWLRQLQJ DQG YHORFLW\ GDWD�
,I WKLV LV WKH FDVH RQ \RXU V\VWHP� WKLV SDUDPHWHU PXVW
EH VHW WR WKH VDPH YDOXH DV WKH SDUDPHWHU 6LJQ RI
3RVLWLRQ )HHGEDFN� 5HIHU WR WKLV FKDSWHU·V RYHUYLHZ
IRU DQ H[DPSOH RI D V\VWHP WKDW XVHV WZR IHHGEDFN
GHYLFHV IRU WKH VDPH D[LV DQG PD\ UHTXLUH D GLIIHUHQW
YDOXH EH VHOHFWHG KHUH�

7KLV SDUDPHWHU DOORZV WKH LQVWDOOHU WR UHYHUVH WKH SRODULW\ RI WKH
YHORFLW\ IHHGEDFN ZLWKRXW UHZLULQJ WKH HQFRGHU �XVXDOO\ WKLV LV WKH
VDPH VLJQ DV VHOHFWHG ZLWK WKH SDUDPHWHU 6LJQ RI 3RVLWLRQ )HHGEDFN
DV LW LV W\SLFDOO\ WKH VDPH HQFRGHU��
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,I D VHSDUDWH IHHGEDFN GHYLFH �RWKHU WKDQ WKH HQFRGHU XVHG IRU
SRVLWLRQLQJ GDWD� LV XVHG WR GHULYH YHORFLW\ GDWD� WKH VLJQ RI WKLV
SDUDPHWHU PD\ EH GLIIHUHQW IURP WKH 6LJQ RI 3RVLWLRQ )HHGEDFN�
:KHQ WKH HQFRGHU� WDFKRPHWHU� RU RWKHU IHHGEDFN GHYLFH LV LQVWDOOHG�
WKH YHORFLW\ IHHGEDFN PD\ FRXQW XS ZKHQ LW VKRXOG FRXQW GRZQ�
7KLV LV DOO UHODWLYH WR WKH GHVLUHG PRWRU URWDWLRQ GLUHFWLRQ DV DIIHFWHG
E\ JHDULQJ DQG HQFRGHU ZLULQJ�

$IWHU LQVWDOODWLRQ RI D VHSDUDWH YHORFLW\ IHHGEDFN GHYLFH� LW LV
GHWHUPLQHG WKDW WKLV YHORFLW\ IHHGEDFN LV FRXQWLQJ XS ZKHQ LW VKRXOG
EH FRXQWLQJ GRZQ� RU FRXQWLQJ GRZQ ZKHQ LW VKRXOG EH FRXQWLQJ XS�
LW FDQ EH FRUUHFWHG VLPSO\ E\ FKDQJLQJ WKLV SDUDPHWHU WR ´0LQXV�µ
:KHQ WKH VLJQ RI WKLV SDUDPHWHU LV LQFRUUHFW WKH FRQWURO PD\ HQWHU
(��6WRS ZKHQ D[LV PRWLRQ WDNHV SODFH�

�
$77(17,21� 0RWRU UXQDZD\ FDQ UHVXOW LI WKLV
SDUDPHWHU LV LQFRUUHFW�

$[LV 3DUDPHWHU
1XPEHU
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6HOHFWLRQ 5HVXOW

�D� 3OXV

�E� 0LQXV

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

:KHQ FRQILJXULQJ DQ\ FORVHG��ORRS D[LV \RX PXVW FRQILJXUH WZR JHDU
UDWLRV IRU IHHGEDFN� RQH IRU YHORFLW\ IHHGEDFN� WKH RWKHU IRU SRVLWLRQ
IHHGEDFN� 2Q D[HV ZLWK D VLQJOH IHHGEDFN GHYLFH� WKH VHWXS DQG JHDU
UDWLRV VKRXOG EH LGHQWLFDO IRU SRVLWLRQ DQG YHORFLW\ IHHGEDFN VLQFH WKH
VDPH GHYLFH LV EHLQJ XVHG IRU ERWK IHHGEDFN W\SHV�
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6(5&26 8VHUV ³ WKLV SDUDPHWHU VKRXOG UHPDLQ VHW WR 3OXV� 6HWWLQJ
WKLV SDUDPHWHU WR 0LQXV VKRXOG RQO\ EH QHFHVVDU\ LI \RXU GULYH LV
PLVFRQILJXUHG DQG UHWXUQV QHJDWLYH YHORFLW\ LQIRUPDWLRQ ZKHQ WKH
D[LV LV PRYLQJ SRVLWLYH DQG SRVLWLYH YHORFLW\ LQIRUPDWLRQ ZKHQ WKH
D[LV LV PRYLQJ QHJDWLYH� 7\SLFDOO\ WKLV VKRXOG EH FRUUHFWHG RQ WKH
GULYH�

7HHWK RQ 0RWRU *HDU IRU 9HORFLW\ )HHGEDFN

)XQFWLRQ

8VH WKLV SDUDPHWHU DQG WKH SDUDPHWHU 7HHWK RQ /HDG 6FUHZ IRU 9HO
)% WR WHOO WKH FRQWURO WKH JHDU UDWLR EHWZHHQ WKH PRWRU DQG YHORFLW\
IHHGEDFN GHYLFH� 7\SLFDOO\ WKH YHORFLW\ IHHGEDFN GHYLFH LV PRWRU
PRXQWHG� 5HJDUGOHVV RI ZKHUH WKH YHORFLW\ IHHGEDFN LV PRXQWHG� XVH
WKLV SDUDPHWHU LQ FRQMXQFWLRQ ZLWK 7HHWK RQ /HDG 6FUHZ IRU 9HORFLW\
)HHGEDFN WR LGHQWLI\ WKH QXPEHU RI IHHGEDFN GHYLFH URWDWLRQV WKDW
RFFXU SHU UHYROXWLRQ RI WKH EDOO VFUHZ� ,I WKH VDPH IHHGEDFN GHYLFH LV
XVHG IRU SRVLWLRQ IHHGEDFN WKH YDOXH HQWHUHG KHUH PXVW EH WKH VDPH
DV WKH YDOXH HQWHUHG IRU ´7HHWK RQ 0RWRU *HDU IRU 3RVLWLRQ
)HHGEDFNµ�

,Q VRPH FDVHV� WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR IRU YHORFLW\ IHHGEDFN� ,Q WKLV FDVH� LW LV
QHFHVVDU\ WR IDFWRU WKLV JHDU UDWLR LQWR WKLV SDUDPHWHU DQG WKH
SDUDPHWHU 7HHWK RQ /HDG 6FUHZ IRU 9HO )%�

)LJXUH ����
0HFKDQLFDO &RQVLGHUDWLRQV IRU 7HHWK DQG 3LWFK 3DUDPHWHUV

$[LV /HDG VFUHZ
WKUHDG SLWFK

7HHWK RQ
OHDG VFUHZ JHDU

7HHWK RQ
PRWRU JHDU

6HUYR
PRWRU

(QFRGHU IRU
9HORFLW\ )HHGEDFN
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7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

:KHQ FRQILJXULQJ DQ\ FORVHG��ORRS D[LV \RX PXVW FRQILJXUH WZR JHDU
UDWLRV IRU IHHGEDFN� RQH IRU YHORFLW\ IHHGEDFN� WKH RWKHU IRU SRVLWLRQ
IHHGEDFN� 2Q D[HV ZLWK D VLQJOH IHHGEDFN GHYLFH� WKH VHWXS DQG JHDU
UDWLRV VKRXOG EH LGHQWLFDO IRU SRVLWLRQ DQG YHORFLW\ IHHGEDFN VLQFH WKH
VDPH GHYLFH LV EHLQJ XVHG IRU ERWK IHHGEDFN W\SHV�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7HHWK RQ /HDG 6FUHZ IRU 9HORFLW\ )HHGEDFN

)XQFWLRQ

8VH WKLV SDUDPHWHU DQG WKH SDUDPHWHU 7HHWK RQ 0RWRU *HDU IRU 9HO
)% WR WHOO WKH FRQWURO WKH JHDU UDWLR EHWZHHQ WKH PRWRU DQG YHORFLW\
IHHGEDFN GHYLFH� 7\SLFDOO\ WKH YHORFLW\ IHHGEDFN GHYLFH LV PRWRU
PRXQWHG� 5HJDUGOHVV RI ZKHUH WKH YHORFLW\ IHHGEDFN LV PRXQWHG� XVH
WKLV SDUDPHWHU LQ FRQMXQFWLRQ ZLWK 7HHWK RQ 0RWRU *HDU IRU 9HORFLW\
)HHGEDFN WR LGHQWLI\ WKH QXPEHU RI IHHGEDFN GHYLFH URWDWLRQV WKDW
RFFXU SHU UHYROXWLRQ RI WKH EDOO VFUHZ� ,I WKH VDPH IHHGEDFN GHYLFH LV
XVHG IRU SRVLWLRQ IHHGEDFN WKH YDOXH HQWHUHG KHUH PXVW EH WKH VDPH
DV WKH YDOXH HQWHUHG IRU ´7HHWK RQ /HDG 6FUHZ IRU 3RVLWLRQ
)HHGEDFNµ�

,Q VRPH FDVHV WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR� ,Q WKLV FDVH� LW LV QHFHVVDU\ WR IDFWRU WKLV
JHDU UDWLR LQWR WKLV SDUDPHWHU DQG WKH SDUDPHWHU 7HHWK RQ 0RWRU
*HDU IRU 9HO )%�
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5HIHU WR )LJXUH ���� IRU DQ LOOXVWUDWLRQ RI WKH PHFKDQLFDO
FRQILJXUDWLRQ RI D W\SLFDO D[LV�

$[LV 3DUDPHWHU
1XPEHU
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6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

9HORFLW\ 3URSRUWLRQDO *DLQ

)XQFWLRQ

7KLV LV DOVR D VFDOLQJ SDUDPHWHU XVHG WR FUHDWH D SRUWLRQ RI WKH
DFFHOHUDWLRQ FRPPDQG IRU D SDUWLFXODU VHUYRPRWRU�

,Q WKH FRQWURO� 9HORFLW\ 3URSRUWLRQDO *DLQ LV PXOWLSOLHG E\ WKH
YHORFLW\ HUURU� 9HORFLW\ ,QWHJUDO *DLQ LV PXOWLSOLHG E\ WKH
VXPPDWLRQ RI YHORFLW\ HUURU� 7KHVH WZR SURGXFWV DUH DGGHG WR IRUP
WKH DFFHOHUDWLRQ FRPPDQG� �9HORFLW\ HUURU LV WKH GLIIHUHQFH EHWZHHQ
WKH YHORFLW\ FRPPDQG DQG WKH DFWXDO YHORFLW\ DV GHULYHG IURP WKH
IHHGEDFN GHYLFH��

*HQHUDOO\� LI VHW WRR KLJK� WKH VHUYR LV XQGHUGDPSHQHG DQG RVFLOODWLRQ
UHVXOWV� ,I VHW WRR ORZ� WKH VHUYR LV RYHUGDPSHQHG DQG UHTXLUHV WRR
PXFK WUDQVLWLRQ WLPH EHWZHHQ VHUYR VSHHGV�

)RU UDSLG SRVLWLRQLQJ� ZLWK WKH 3RVLWLRQLQJ $FF�'HF 0RGH DV
H[SRQHQWLDO� WKHVH SDUDPHWHUV PD\ DIIHFW
XQGHUGDPSHQLQJ�RYHUGDPSHQLQJ VR WKDW WKH 3URJUDPPHG 'HOD\
&RQVWDQW ZLOO KDYH WR EH DGMXVWHG WR DFKLHYH SURSHU PDFKLQH
SHUIRUPDQFH�
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�,QLW� *DLQ 3RV� /RRS������� � �9HO� 3URSRUWLRQDO *DLQ� � �,QLW� *DLQ 3RV�

/RRS��������

,PSRUWDQW� 2Q GLJLWDO V\VWHPV� LI \RX XVH D VWDQGDUG PRWRU� D YDOXH
IRU WKLV SDUDPHWHU LV HQWHUHG DXWRPDWLFDOO\ E\ WKH
FRQWURO ZKHQ $03 LV GRZQORDGHG RU ZKHQ WKH FRQWURO
LV SRZHUHG�XS� :KHQ SDUDPHWHU 6WDQGDUG 0RWRU
7DEOH 9DOXHV LV VHW WR <HV� WKHQ WKH FRQWURO LJQRUHV WKH
YDOXH HQWHUHG IRU WKLV SDUDPHWHU DQG XVHV YDOXHV DV
VKRZQ LQ 7DEOH ��%�

,PSRUWDQW� 2QFH \RX KDYH SRZHUHG XS \RXU V\VWHP DQG FRQILUPHG
ZLULQJ� ILQH WXQLQJ RI WKH VHUYR JDLQV LV DOPRVW DOZD\V
UHTXLUHG RQFH WKH VHUYR VKDIW LV FRXSOHG WR D ORDG�
8VLQJ RQOLQH $03 WR DGMXVW WKH YHORFLW\�SRVLWLRQ ORRS
JDLQV ZLOO DXWRPDWLFDOO\ UHVHW WKH 6WDQGDUG 0RWRU
7DEOH 9DOXHV SDUDPHWHU WR ´1Rµ DW WKH FRQWURO� 2QFH
\RX ILQLVK WXQLQJ \RXU VHUYRV ZH UHFRPPHQG XSORDGLQJ
WKH $03 IURP WKH FRQWURO WR VWRUH WKH QHZ JDLQ YDOXHV�

,PSRUWDQW� 7KH YHORFLW\ LQWHJUDO JDLQ FDQ EH DGMXVWHG RQOLQH XVLQJ
RQOLQH $03 FDSDELOLWLHV RI WKH FRQWURO� 2QFH WKLV LV
DGMXVWHG� RQOLQH $03 VHWV WKH 6WDQGDUG 0RWRU 7DEOH
9DOXHV SDUDPHWHU WR ´1Rµ�

7KH IROORZLQJ WDEOHV DUH SURYLGHG IRU UHIHUHQFH RQO\�

7DEOH ��%
9HORFLW\ 3URSRUWLRQDO *DLQ 9DOXHV IRU 6WDQGDUG 0RWRUV
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*HQHUDOO\� LI VHW WRR KLJK� WKH D[LV LV XQGHUGDPSHQHG DQG RVFLOODWLRQ
UHVXOWV� ,I VHW WRR ORZ� WKH D[LV LV RYHUGDPSHQHG DQG UHTXLUHV WRR
PXFK WLPH WR UHDFK SRVLWLRQ�
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7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

)RU DVVLVWDQFH RQ GHWHUPLQLQJ WKH RSWLPDO YHORFLW\ SURSRUWLRQDO JDLQ
DPRXQW UHIHU WR WKH WXQLQJ SURFHGXUH LQ $SSHQGL[ $ RI WKLV PDQXDO�

9HORFLW\ ,QWHJUDO *DLQ

)XQFWLRQ

7KLV LV D VFDOLQJ SDUDPHWHU XVHG WR FUHDWH D SRUWLRQ RI WKH
DFFHOHUDWLRQ FRPPDQG IRU D SDUWLFXODU VHUYRPRWRU�

,Q WKH FRQWURO� 9HORFLW\ 3URSRUWLRQDO *DLQ LV PXOWLSOLHG E\ WKH
YHORFLW\ HUURU� 9HORFLW\ ,QWHJUDO *DLQ LV PXOWLSOLHG E\ WKH
VXPPDWLRQ RI YHORFLW\ HUURU� 7KHVH WZR SURGXFWV DUH DGGHG WR IRUP
WKH DFFHOHUDWLRQ FRPPDQG� �9HORFLW\ HUURU LV WKH GLIIHUHQFH EHWZHHQ
WKH YHORFLW\ FRPPDQG DQG WKH DFWXDO YHORFLW\ DV GHULYHG IURP WKH
IHHGEDFN GHYLFH�

*HQHUDOO\� LI VHW WRR KLJK� WKH VHUYR LV XQGHUGDPSHQHG DQG RVFLOODWLRQ
UHVXOWV� ,I VHW WRR ORZ� WKH VHUYR LV RYHUGDPSHQHG DQG UHTXLUHV WRR
PXFK WLPH WR UHDFK VSHHG�
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2IWHQ WKH YDOXH RI WKLV SDUDPHWHU �LQ LQYHUVH PLOOLVHFRQGV� LV ODUJHU
WKDQ WKH 9HORFLW\ 3URSRUWLRQDO *DLQ �LQ LQYHUVH PLOOLVHFRQGV� DQG
VPDOOHU WKDQ WKH ,QLWLDO *DLQ RI 3RVLWLRQ /RRS �LQ LQYHUVH
PLOOLVHFRQGV�� ,W LV XQXVXDO WKDW DQ DSSOLFDWLRQ ZRXOG UHTXLUH DQ
LQYHUVH 9HORFLW\ ,QWHJUDO *DLQ YDOXH HTXDO WR RU JUHDWHU WKDQ WKH
LQYHUVH ,QLWLDO *DLQ RI 3RVLWLRQ /RRS� 1RWH WKH IROORZLQJ HTXDWLRQ
KDV FRQVWDQWV WKDW FRQYHUW WKH SDUDPHWHU YDOXHV \RX HQWHU LQWR XQLWV
RI LQYHUVH PLOOLVHFRQGV�

� � �9HO� ,QWHJUDO *DLQ� � �,QLW� *DLQ 3RV� /RRS�������

,PSRUWDQW� 2Q GLJLWDO V\VWHPV� LI \RX XVH D VWDQGDUG PRWRU� WKH
FRUUHFW YDOXH IRU WKLV SDUDPHWHU LV HQWHUHG DXWRPDWLFDOO\
E\ WKH FRQWURO ZKHQ $03 LV GRZQORDGHG RU ZKHQ WKH
FRQWURO LV SRZHUHG�XS� :KHQ SDUDPHWHU 6WDQGDUG
0RWRU 7DEOH 9DOXHV LV VHW WR ´<HVµ� WKHQ WKH FRQWURO
LJQRUHV WKH YDOXH HQWHUHG IRU WKLV SDUDPHWHU DQG XVHV
YDOXHV DV VKRZQ LQ 7DEOH ��&�

,PSRUWDQW� 7KH YHORFLW\ LQWHJUDO JDLQ FDQ EH DGMXVWHG RQOLQH XVLQJ
RQOLQH $03 FDSDELOLW\ RI WKH FRQWURO� +RZHYHU� LI WKH
SDUDPHWHU 6WDQGDUG 0RWRU 7DEOH 9DOXHV LV VHW WR
´<HVµ� WKHQ WKH YHORFLW\ LQWHJUDO JDLQ LV DXWRPDWLFDOO\
RYHUZULWWHQ E\ WKH FRQWURO XSRQ SRZHU�XS DQG ZKHQ
$03 LV GRZQORDGHG�

7KH IROORZLQJ WDEOHV DUH SURYLGHG IRU UHIHUHQFH RQO\�

7DEOH ��&
9HORFLW\ ,QWHJUDO *DLQ 9DOXHV IRU 6WDQGDUG 0RWRUV
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,I D QRQVWDQGDUG PRWRU LV WR EH XVHG� WKH LQLWLDO YDOXH IRU WKLV
SDUDPHWHU PXVW EH GHWHUPLQHG WKURXJK H[WHQVLYH PRWRU WHVWLQJ� )RU
DVVLVWDQFH FDOO $OOHQ�%UDGOH\ &RPPHUFLDO (QJLQHHULQJ DW
����� ���������

*HQHUDOO\� LI VHW WRR KLJK� WKH D[LV LV XQGHUGDPSHQHG DQG RVFLOODWLRQ
UHVXOWV� ,I VHW WRR ORZ� WKH D[LV LV RYHUGDPSHQHG DQG UHTXLUHV WRR
PXFK WLPH WR UHDFK VSHHG�
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� WR ����� �RWKHU V\VWHPV�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

)RU DVVLVWDQFH RQ GHWHUPLQLQJ WKH RSWLPDO YHORFLW\ SURSRUWLRQDO JDLQ
DPRXQW UHIHU WR WKH WXQLQJ SURFHGXUH LQ $SSHQGL[ $ RI WKLV PDQXDO�

9( ,QWHJUDWRU 'LVFKDUJH 5DWH

)XQFWLRQ

'XULQJ VWHDG\ VWDWH WKH 9( �9HORFLW\ (UURU� LQWHJUDWRU FRPSHQVDWHV
IRU H[WHUQDO IRUFHV ZRUNLQJ RQ WKH PRWRU �VXFK DV LQFUHDVH RU
GHFUHDVH LQ ORDGV�� 7KH 9( LQWHJUDWRU DOVR SOD\V D UROH LQ
$FFHOHUDWLRQ�'HFHOHUDWLRQ FRPSHQVDWLQJ IRU DQ\ HUURU GXULQJ WKH
YHORFLW\ WUDQVLWLRQ�

:KHQ WKH D[LV LV DFFHOHUDWLQJ RU GHFHOHUDWLQJ� WKH YHORFLW\ HUURU
LQWHJUDWRU FRPSHQVDWHV IRU DQ\ QRQ�OLQHDU UHVSRQVH RI WKH VHUYR�
$Q\ ODJ RU OHDG LQ WKH VHUYR UHVSRQVH LV DFFXPXODWHG E\ WKH 9(
LQWHJUDWRU DQG UHWXUQHG LQ WKH IRUP RI DQ LQFUHDVHG �RU GHFUHDVHG�
DFFHOHUDWLRQ FRPPDQG�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7\SLFDOO\ WKLV DFFXPXODWHG HUURU LV UHWXUQHG WR WKH V\VWHP WRZDUGV
WKH HQG RI WKH YHORFLW\ UDPS ZLWK OLWWOH FKDQFH RI SRVLWLRQLQJ HUURU�
+RZHYHU� LQ VRPH FDVHV� �VXFK DV ZKHQ WKH VHUYR LV FRPLQJ WR D VWRS
ZKLOH XQGHU D KHDY\ ORDG� WKH LQWHJUDWRU PD\ QRW GLVFKDUJH LWVHOI
FRPSOHWHO\ EHIRUH WKH HQG RI WKH YHORFLW\ WUDQVLWLRQ� :KHQ WKLV
KDSSHQV� WKH 9( LQWHJUDWRU IRUFHV D YHORFLW\ RYHUVKRRW� DQG SRVVLEO\
D SRVLWLRQ RYHUVKRRW� �7KLV LV HYHQ PRUH OLNHO\ ZKHQ WKH W\SH RI
SRVLWLRQ ORRS LV FKRVHQ DV ´=)( &ORVHG /RRS�µ�

7KLV SDUDPHWHU VHWV WKH UDWH DW ZKLFK WKH 9( LQWHJUDWRU GLVFKDUJHV� $
YDOXH RI � LQGLFDWHV WKDW WKH LQWHJUDWRU FDQFHOV WKH HUURU DW WKH VDPH
UDWH LW LV DFFXPXODWHG� 6HWWLQJ WKLV SDUDPHWHU WR D YDOXH ODUJHU WKDQ �
FDXVHV WKH LQWHJUDWRU WR FDQFHO WKH DFFXPXODWHG HUURU IDVWHU WKDQ LW
ZDV DFFXPXODWHG� 7KLV FDQ LPSURYH WKH SHUIRUPDQFH RI WKH
LQWHJUDWRU GXULQJ YHORFLW\ WUDQVLWLRQV� WKRXJK KDYLQJ OLWWOH WR QR HIIHFW
RQ VWHDG\ VWDWH EHKDYLRU�

,PSRUWDQW� %HIRUH DGMXVWLQJ WKLV SDUDPHWHU� ERWK WKH 9HORFLW\
3URSRUWLRQDO *DLQ DQG WKH 9HORFLW\ ,QWHJUDO *DLQ
VKRXOG KDYH EHHQ DGMXVWHG WR DWWDLQ WKH EHVW SRVVLEOH
VHUYR SHUIRUPDQFH� 7KLV VKRXOG EH GRQH ZLWK WKH
GHIDXOW YDOXH RI RQH VHW IRU WKH 9( LQWHJUDWRU
GLVFKDUJH UDWH� 2QFH WKH VHUYR LV UXQQLQJ SURSHUO\�
WHVW IRU LPSURYHG SHUIRUPDQFH E\ DGMXVWLQJ WKLV
SDUDPHWHU�

7R DGMXVW WKLV SDUDPHWHU� D VPDOO SDUW SURJUDP VKRXOG EH PDGH XVLQJ
D VHULHV RI�

� *�� PRYHV PDNLQJ DW OHDVW WZR QRWLFHDEOH YHORFLW\ WUDQVLWLRQV
1RWH WKDW WKH *�� PRYHV VKRXOG WDNH SODFH DW FXWWLQJ IHHGUDWHV�

� *�� PRYHV PDNLQJ DW OHDVW WZR QRWLFHDEOH YHORFLW\ WUDQVLWLRQV
:KHQ WKLV SURJUDP LV H[HFXWHG ZLWK WKH SRVLWLRQ ORRS W\SH VHW WR
´=)( &ORVHG /RRSµ DQG IHHG IRUZDUG VHW WR ����� FKDQJLQJ WKH 9(
,QWHJUDWRU 'LVFKDUJH 5DWH KDV QRWLFHDEOH UHVXOWV GXULQJ WKH
YHORFLW\ WUDQVLWLRQV �HVSHFLDOO\ LI D VWULS FKDUW UHFRUGHU LV XVHG�� ,I
WKH SRVLWLRQ ORRS W\SH LV VHW WR ´&ORVHG /RRS�µ WKH HIIHFWV DUH PRUH
GLIILFXOW WR REVHUYH�

&RQWLQXH LQFUHDVLQJ WKH YDOXH RI WKH 9( ,QWHJUDWRU 'LVFKDUJH
5DWH� H[HFXWLQJ WKLV SURJUDP DIWHU HDFK FKDQJH� 7KH WUDQVLWLRQV DQG
VWHDG\ VWDWH PRYHPHQWV VKRXOG UHPDLQ VPRRWK DQG VWDEOH� :KHQ WKH
9( ,QWHJUDWRU 'LVFKDUJH 5DWH LV VHW WRR KLJK� YHORFLW\ WUDQVLWLRQV
DUH QR ORQJHU VPRRWK �VWHDG\ VWDWH FRQGLWLRQV PRVW OLNHO\ DUH QRW
DIIHFWHG��

,PSRUWDQW� ,I WKH YHORFLW\ WUDQVLWLRQV DUH QRW VPRRWK ZLWK D YDOXH RI
RQH VHW IRU WKH 9( ,QWHJUDWRU 'LVFKDUJH 5DWH� WKH
LQLWLDO VHWWLQJV IRU WKH 9HORFLW\ 3URSRUWLRQDO *DLQ
DQG�RU 9HORFLW\ ,QWHJUDO *DLQ DUH PRVW OLNHO\ LQFRUUHFW�
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$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR �

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

7KLV SDUDPHWHU PXVW DOZD\V EH HQWHUHG DV DQ LQWHJHU YDOXH�

3HDN &XUUHQW DV D � RI 506

)XQFWLRQ

$QDORJ 6\VWHPV

7KLV SDUDPHWHU LV XVHG WR VSHFLI\ WKH VHUYR PRWRUV QRPLQDO UDWHG
FXUUHQW IRU FRQWLQXRXV GXW\� 7KLV SDUDPHWHU LV HQWHUHG DV D
SHUFHQWDJH RI WKH SDUDPHWHU $QDORJ 6HUYR 3RV� 9ROWDJH RU $QDORJ
6HUYR 1HJ� 9ROWDJH �ZKLFKHYHU LV VPDOOHU�� &DOFXODWH ZKDW VHUYR
FDUG YROWDJH ZLOO \LHOG DQ DPSOLILHU RXWSXW HTXDO WR \RXU PRWRUV UDWHG
FRQWLQXRXV GXW\ FXUUHQW DV IROORZV�

�&RQWLQXRXV GXW\ UDWHG PRWRU FXUUHQW
�$PSOLILHU RXWSXW FXUUHQW � $�9�  �VHUYR FDUG YROWDJH IRU FRQWLQXRXV GXW\�

8VH WKH VHUYR FDUG YROWDJH FDOFXODWHG DERYH DQG GHWHUPLQH ZKDW
SHUFHQWDJH LW LV RI WKH VHUYR FDUG·V PD[LPXP YROWDJH DV VHW ZLWK WKH
SDUDPHWHU $QDORJ 6HUYR 3RV� 9ROWDJH RU $QDORJ 6HUYR 1HJ� 9ROWDJH
�ZKLFKHYHU LV VPDOOHU��

�6HUYR &DUG 9ROWDJH IRU &RQWLQXRXV 'XW\�
[ ���  �9DOXH RI 3HDN &XUUHQW DV D � RI 506�

�6HUYR &DUG 9ROWDJH IRU 0D[ &XUUHQW�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

���� 'ULYHV

<RXU $OOHQ�%UDGOH\ ���� GLJLWDO DPSOLILHU UHTXLUHV WKLV SDUDPHWHU EH
VHW DW ����� <RXU V\VWHP PD\ QHYHU UHDFK WKLV ���� SHDN FXUUHQW
DV LW LV XOWLPDWHO\ OLPLWHG E\ \RXU VHOHFWLRQ RI ���� D[LV PRGXOH�V�
DQG ���� PRWRU�V��

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ����

�E� ����

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

0D[LPXP � 5DWHG 7RUTXH � �� �

)XQFWLRQ

(QWHU WKH SHDN WRUTXH �DV D SHUFHQWDJH RI WKH VHUYR·V UDWHG
FRQWLQXRXV FXUUHQW� WR EH DOORZHG IRU DWWDLQLQJ DQG PDLQWDLQLQJ
SRVLWLRQ LQ WKH QHJDWLYH WUDYHO GLUHFWLRQ�

6LQFH PRWRU WRUTXH LV SURSRUWLRQDO WR PRWRU FXUUHQW� WKH IROORZLQJ
HTXDWLRQ FDQ EH XVHG WR GHWHUPLQH D YDOXH WR EH HQWHUHG KHUH�

0D[LPXP GHVLUHG PRWRU FXUUHQW

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

0RWRU·V PD[LPXP UDWHG FXUUHQW

,PSRUWDQW� 7KLV SDUDPHWHU LV RQO\ XVHG LI WKH YHORFLW\ ORRS LV
FORVHG LQ E\ WKH ���� GULYH �
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3XEOLFDWLRQ ��������� �� $SULO ����

:H UHFRPPHQG WKDW WKH GHIDXOW YDOXH RI ���� EH OHIW KHUH LI XVLQJ D
VWDQGDUG ���� PRWRU ZLWK ���� GULYH �6WDQGDUG 0RWRU 9DOXHV LV VHW
WR ´<HVµ�� :KHQ XVLQJ WKH VWDQGDUG PRWRU WDEOH VHWWLQJV� WKH ��3&
ZLOO RYHUULGH WKH YDOXH \RX HQWHU KHUH DQG XVH D YDOXH DSSURSULDWH IRU
\RXU GULYH�PRWRU FRPELQDWLRQ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SHDN WRUTXH GHWHUPLQHV WKH PD[LPXP IRUFH DQ D[LV FDQ SURGXFH
GXULQJ DFFHOHUDWLRQ RU GHFHOHUDWLRQ LQ WKH QHJDWLYH GLUHFWLRQ�

0D[LPXP 3HUFHQW 5DWHG 7RUTXH ���

)XQFWLRQ

(QWHU WKH SHDN WRUTXH �DV D SHUFHQWDJH RI UDWHG WRUTXH� WR EH DOORZHG
IRU DWWDLQLQJ DQG PDLQWDLQLQJ SRVLWLRQ LQ WKH SRVLWLYH WUDYHO GLUHFWLRQ�

6LQFH PRWRU WRUTXH LV SURSRUWLRQDO WR PRWRU FXUUHQW� WKH IROORZLQJ
HTXDWLRQ FDQ EH XVHG WR GHWHUPLQH D YDOXH WR EH HQWHUHG KHUH�

0D[LPXP GHVLUHG PRWRU FXUUHQW

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

0RWRU·V PD[LPXP UDWHG FXUUHQW

,PSRUWDQW� 7KLV SDUDPHWHU LV RQO\ XVHG LI WKH YHORFLW\ ORRS LV
FORVHG LQ E\ WKH ���� GULYH�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SHDN WRUTXH GHWHUPLQHV WKH PD[LPXP IRUFH DQ D[LV FDQ SURGXFH
GXULQJ DFFHOHUDWLRQ RU GHFHOHUDWLRQ LQ WKH SRVLWLYH GLUHFWLRQ�

7RUTXH 2IIVHW 3HUFHQWDJH

)XQFWLRQ

7KLV LV XVHG WR FRUUHFW DQ D[LV LPEDODQFH FDXVHG E\ D FRQVWDQW IRUFH
DSSOLHG LQ RQH GLUHFWLRQ RQ DQ D[LV WKDW LV QRW EDODQFHG E\ D IRUFH
DSSOLHG LQ WKH RSSRVLWH GLUHFWLRQ� $Q H[DPSOH ZRXOG EH D KHDY\
YHUWLFDO D[LV VXEMHFW WR JUDYLW\ ORDG LQ WKH GRZQZDUG GLUHFWLRQ�

'HWHUPLQH ZKDW SHUFHQWDJH RI WKH PRWRU·V PD[LPXP WRUTXH PXVW EH
DSSOLHG LQ RQH GLUHFWLRQ WR RIIVHW D[LV ORDGLQJ LQ WKH RSSRVLWH
GLUHFWLRQ� 1RWH WKDW WKH PD[LPXP PRWRU WRUTXH LV UHSUHVHQWHG E\ WKH
$03 SDUDPHWHU0D[LPXP 6HUYR $FFHOHUDWLRQ�

)RU H[DPSOH� HQWHULQJ �� KHUH ZKHQ WKH SDUDPHWHU 7RUTXH 2IIVHW
'LUHFWLRQ LV VHW WR 3OXV� LQFUHDVHV WKH DSSOLHG WRUTXH LQ WKH SRVLWLYH
GLUHFWLRQ DQG GHFUHDVHV LW LQ WKH QHJDWLYH GLUHFWLRQ� ,I FRPPDQGHG WR
DFFHOHUDWH LQ WKH SRVLWLYH GLUHFWLRQ DW D UDWH WKDW ZRXOG QRUPDOO\
UHTXLUH �� RI WKH PRWRU·V PD[LPXP WRUTXH� WKH FRQWURO DFWXDOO\
SURYLGHV FXUUHQW IRU ��� ,I WKH VDPH PRWLRQ FRPPDQG ZHUH
H[HFXWHG LQ WKH QHJDWLYH GLUHFWLRQ� WKH FRQWURO SURYLGHV FXUUHQW IRU
�� RI WKH PRWRU·V
PD[LPXP WRUTXH�
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,Q WKLV H[DPSOH� HYHQ ZKHQ WKH D[LV LV VWDWLRQDU\� WKH FRQWURO
SURYLGHV FXUUHQW IRU �� RI WKH PRWRU·V PD[LPXP WRUTXH LQ WKH
SRVLWLYH GLUHFWLRQ�

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ����

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

7RUTXH 2II VHW 'LUHFWLRQ

)XQFWLRQ

(QWHU WKH GLUHFWLRQ LQ ZKLFK WKH 7RUTXH 2IIVHW 3HUFHQWDJH LV WR
EH DSSOLHG�

)RU H[DPSOH� LI D KHDY\ YHUWLFDO D[LV LV EHLQJ SXOOHG LQ LWV QHJDWLYH
GLUHFWLRQ E\ JUDYLW\� HQWHU 3OXV IRU WKLV SDUDPHWHU� 7KLV LQFUHDVHV WKH
DSSOLHG WRUTXH LQ WKH SRVLWLYH GLUHFWLRQ E\ WKH DPRXQW HQWHUHG IRU WKH
7RUTXH 2IIVHW 3HUFHQWDJH SDUDPHWHU�
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$[LV 3DUDPHWHU
1XPEHU
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5DQJH

6HOHFWLRQ 5HVXOW

�D� 3OXV

�E� 0LQXV

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

+DUG 6WRS 'HWHFWLRQ 7RUTXH

)XQFWLRQ

)HHG��WR��+DUG��6WRS LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

8VH WKH )HHG��WR +DUG��6WRS IHDWXUH ZKHQ DQ D[LV LV IHG XS WR D IL[HG
PHFKDQLFDO VWRS WKDW SK\VLFDOO\ KDOWV D[LV WUDYHO� 7KLV SDUDPHWHU
FRQILJXUHV WKH WRUTXH WKDW WKH VHUYR PXVW H[HUW EHIRUH WKH FRQWURO
LGHQWLILHV D KDUG VWRS� (QWHU WKLV WRUTXH YDOXH DV D SHUFHQWDJH RI WKH
VHUYR·V PD[LPXP UDWHG WRUTXH� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ
DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ SURJUDPPLQJ DQ D[LV
DJDLQVW D KDUG VWRS XVLQJ *���
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$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ����
�D SHUFHQWDJH RI PRWRU UDWHG FRQWLQXRXV GXW\ FXUUHQW�

1RWHV

,Q RUGHU WR SHUIRUP IHHG WR KDUG VWRS� \RX PXVW VHW WKH 6HUYR /RRS
7\SH SDUDPHWHU WR GLJLWDO�

<RX PXVW SURSHUO\ FRQILJXUH WKH SDUDPHWHU0D[LPXP 5DWHG 0RWRU
7RUTXH EHIRUH DWWHPSWLQJ WR XVH IHHG WR KDUG VWRS�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� 7KH IHHG WR KDUG VWRS IHDWXUH LV QRW
FRPSDWLEOH ZLWK DQ\ WKLUG��SDUW\ 6(5&26 GULYH V\VWHPV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV WKDW XVHV WKH
IHHG WR KDUG VWRS IHDWXUH�

+DUG 6WRS +ROGLQJ 7RUTXH

)XQFWLRQ

)HHG WR KDUG VWRS LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

8VH WKLV SDUDPHWHU WR KDYH WKH VHUYR IRU DQ D[LV WKDW KDV UHDFKHG D
KDUG VWRS PDLQWDLQ D KROGLQJ WRUTXH WR NHHS FRQVWDQW SUHVVXUH DJDLQVW
WKH KDUG VWRS� ,I DOO PRWRU WRUTXH ZDV UHPRYHG IURP DQ D[LV WKDW KDV
UHDFKHG D KDUG VWRS VRPH ERXQFH FRXOG RFFXU DOORZLQJ WKH D[LV WR
PRYH DZD\ IURP WKH PHFKDQLFDO VWRS� $OVR RQFH D PRWRU UHDFKHV
WKH KDUG VWRS LW ZRXOG EH LPSRVVLEOH IRU WKH VHUYR WR UHVSRQG TXLFN
HQRXJK� ZLWKRXW D KROGLQJ WRUTXH� WR SUHYHQW DQ\ LQVWDQWDQHRXV
IRUFHV IURP PRPHQWDULO\ IRUFLQJ WKH D[LV DZD\ IURP WKH KDUG VWRS�
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7KLV SDUDPHWHU VSHFLILHV WKH WRUTXH WKDW WKH VHUYR JHQHUDWHV WR
PDLQWDLQ IRUFH DJDLQVW D KDUG VWRS RQFH LW KDV EHHQ UHDFKHG� (QWHU
WKLV WRUTXH YDOXH DV D SHUFHQWDJH RI WKH VHUYR·V PD[LPXP UDWHG
WRUTXH�

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

� WR ���� RI PRWRU UDWHG FXUUHQW �FRQWLQXRXV GXW\�

1RWHV

,Q RUGHU WR SHUIRUP IHHG WR KDUG VWRS \RX PXVW VHW WKH 6HUYR /RRS
7\SH SDUDPHWHU WR GLJLWDO�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� 7KH IHHG WR KDUG VWRS IHDWXUH LV QRW
FRPSDWLEOH ZLWK DQ\ WKLUG��SDUW\ 6(5&26 GULYH V\VWHPV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV WKDW XVHV WKH IHHG
WR KDUG VWRS IHDWXUH�

0D[LPXP 6HUYR $FFHOHUDWLRQ

)XQFWLRQ

,PSRUWDQW� 7KLV SDUDPHWHU LV QRW DYDLODEOH IRU GLJLWDO PRWRU
FRQILJXUDWLRQV�
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)LJXUH ����
*UDSK RI 7\SLFDO 0RWRU 0D[LPXP $FFHOHUDWLRQ

0$;,080 6(592 $&&(/(5$7,21
�VORSH RI WKLV OLQH� 1DWXUDO 5HVSRQVH

FXUYH RI VHUYR

$&&�'(& 5$03
�VORSH RI WKLV OLQH�

0D[LPXP
IHHGUDWH

)HHGUDWH
�

���

��

��

� ��� ��� ��� ��� ���� 7LPH �VHFRQGV�

7KRXJK WKLV YDOXH PD\ EH URXJKO\ HVWLPDWHG XVLQJ D VWULS FKDUW
UHFRUGHU� ZH UHFRPPHQG FDOFXODWLQJ WKLV YDOXH XVLQJ WKH IROORZLQJ
HTXDWLRQ�

0D[LPXP 0RWRU 7RUTXH

0D[� 6HUYR $FF�  �������������������������

(IIHFWLYH ,QHUWLD

ZKHUH�

0D[LPXP 0RWRU 7RUTXH ³ 7KLV LV WKH PD[LPXP HIIHFWLYH WRUTXH
WKLV VHUYR PRWRU FDQ RXWSXW JLYHQ WKH DPSHUDJH OLPLWDWLRQV RI WKH
VHUYR DPSOLILHU EHLQJ XVHG� 0D[LPXP PRWRU WRUTXH LV W\SLFDOO\ LQ
XQLWV RI OE�LQ RU QHZWRQ�FP�

(IIHFWLYH ,QHUWLD ³ 7KLV LQFOXGHV WKH URWDU\ LQHUWLD RI DOO LWHPV
EHLQJ GULYHQ E\ WKH VHUYR �VXFK DV JHDUV DQG EDOO VFUHZV� DQG WKH
HIIHFWLYH LQHUWLD RI WKH WDEOH� WXUUHW RU RWKHU PHFKDQLFDO HQWLW\� 3DUW
PDVV VKRXOG EH FRQVLGHUHG LI LW LV H[SHFWHG WR EH VLJQLILFDQW� $OVR
DQ\ PHFKDQLFDO DGYDQWDJH JLYHQ WR WKH VHUYR E\ PRWRU JHDULQJ HWF�
VKRXOG EH IDFWRUHG LQWR WKH FDOFXODWLRQV� (IIHFWLYH ,QHUWLD VKRXOG
W\SLFDOO\ EH LQ XQLWV RI LQ��OE�VHF� � UDG� RU 1HZWRQ�PHWHU�VHF� � UDG�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������� WR ����������� LQ�PLQ�VHF

RU

������� WR ������������ PP�PLQ�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

7KLV SDUDPHWHU UHSUHVHQWV WKH PD[LPXP DFFHOHUDWLRQ RI WKH VHUYR
UHVXOWLQJ IURP SHDN FXUUHQW IRU WKH PRWRU�DPSOLILHU EHLQJ XVHG� ,W
PXVW EH PXFK ODUJHU WKDQ WKH $FF��'HF 5DPS� RIWHQ VHYHUDO WLPHV
ODUJHU�

7RUTXH )LOWHU &XW RII )UHTXHQF\

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG RQ DOO GLJLWDO V\VWHPV DQG RQ DQDORJ V\VWHPV
WKDW XVH WKH 7DFKOHVV 6RIWZDUH 9HORFLW\ /RRS IHDWXUH �GLJLWDO ORRS
W\SH�� 7KLV ILOWHU FDQ EH XVHG WR UHPRYH VRPH RVFLOODWLRQV WKDW FDQ
RFFXU LQ \RXU GULYH V\VWHPV �W\SLFDOO\ FDXVHG E\ VRPH PHFKDQLFDO
FKDUDFWHULVWLF�� ,I DQ RVFLOODWLRQ H[LVWV �DQG \RX KDYH HOLPLQDWHG
RWKHU SRVVLEOH WXQLQJ FDXVHV� VHW WKLV WRUTXH ILOWHU WR D SRLQW MXVW
EHORZ WKH IUHTXHQF\ �LQ +]� DW ZKLFK WKH RVFLOODWLRQ VWRSV RFFXUULQJ�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

'LJLWDO 6HUYR ,QWHUIDFH

3RVLWLRQ
&RPPDQG

3RZHU
$PSOLILHU

)HHG�
EDFN

0RWRU

3RVLWLRQ
'HWHFWLRQ

9HORFLW\
/RRS

6HUYR
$PSOLILHU

7RUTXH
&RPPDQG
)LOWHU

3RVLWLRQ
)HHGEDFN

3RVLWLRQ
/RRS

9HORFLW\
&RPPDQG

7RUTXH
&RPPDQG

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�� WR ����� +]

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR� 7KH WRUTXH
ILOWHU FDQ EH GLVDEOHG E\ VHWWLQJ WKLV SDUDPHWHU DV KLJK DV SRVVLEOH
������ +]� DQG VKRXOG EH GLVDEOHG GXULQJ LQLWLDO VHUYR WXQLQJ�

,I \RX KDYH QR PHWKRG RI LGHQWLI\LQJ WKH IUHTXHQF\ RI WKH RVFLOODWLRQ�
XVH WKLV SURFHGXUH WR VHW WKH WRUTXH ILOWHU FXWRII IUHTXHQF\� )LUVW
GLVDEOH WKLV ILOWHU E\ UDLVLQJ WKH FXWRII IUHTXHQF\ WR D YHU\ KLJK
QXPEHU ����� RU ������ 7KHQ NHHS ORZHULQJ WKH FXWRII IUHTXHQF\
XQWLO WKH RVFLOODWLRQ VWRSV RFFXUULQJ�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KH VHUYR SDUDPHWHUV LQ WKH VHFWLRQV WKDW IROORZ DUH DYDLODEOH WR
FRQILJXUH GLJLWDO V\VWHPV RQO\� 7KH\ VSHFLI\ LPSRUWDQW PRWRU DQG
PDFKLQH LQIRUPDWLRQ QHFHVVDU\ IRU SURSHU PRWRU FRPPXWDWLRQ DQG
GLJLWDO GULYH RSHUDWLRQ� 7KHVH SDUDPHWHUV EHFRPH DYDLODEOH ZKHQ WKH
VHUYR ORRS W\SH LV FRQILJXUHG DV ´GLJLWDOµ�

'LJLWDO 6HUYR 3DUDPHWHUV



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

/RDG ,QHUWLD 5DWLR

)XQFWLRQ

7KH ORDG WR LQHUWLD UDWLR LV XVHG LQ FRQMXQFWLRQ ZLWK WKH VWDQGDUG
PRWRU SDUDPHWHUV WR FKRRVH WKH LQLWLDO VWDUW XS YHORFLW\ ORRS JDLQV
�QRWH W\SLFDOO\ WKH JDLQV PXVW EH FKDQJHG RQFH WKH VHUYR LV
FRQQHFWHG WR D ORDG�� 7KH YDOXH HQWHUHG KHUH UHSUHVHQWV WKH UDWLR
EHWZHHQ WKH LQHUWLD RI WKH PRWRU DQG WKH LQHUWLD RI WKH ORDG� ,I D
VWDQGDUG PRWRU KDV EHHQ VHOHFWHG� PRWRU LQHUWLDV FDQ EH REWDLQHG
IURP WKH VWDQGDUG PRWRU WDEOHV LQ \RXU ��3& &1& 6RIWZDUH DQG
+DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO�

,I D QRQVWDQGDUG PRWRU LV WR EH XVHG� PRWRU LQHUWLDV DUH JHQHUDOO\
LQFOXGHG ZLWK WKH PRWRU VSHFLILFDWLRQ OLWHUDWXUH�

7KH ORDG LQHUWLD FDQ EH FDOFXODWHG XVLQJ FRQYHQWLRQDO HTXDWLRQV RI
PHFKDQLFV� &DOFXODWLRQV VKRXOG FRQVLGHU GULYH WUDLQ PDVV� DQG SDUW
PDVV �LI LW LV H[SHFWHG WR EH VLJQLILFDQW��

,PSRUWDQW� 2QFH \RX KDYH SRZHUHG XS \RXU V\VWHP DQG FRQILUPHG
ZLULQJ� ILQH WXQLQJ RI WKH VHUYR JDLQV LV DOPRVW DOZD\V
UHTXLUHG RQFH WKH VHUYR VKDIW LV FRXSOHG WR D ORDG�
8VLQJ RQOLQH $03 WR DGMXVW WKH YHORFLW\�SRVLWLRQ ORRS
JDLQV ZLOO DXWRPDWLFDOO\ UHVHW WKH 6WDQGDUG 0RWRU
7DEOH 9DOXHV SDUDPHWHU WR ´1Rµ DW WKH FRQWURO� 2QFH
\RX ILQLVK WXQLQJ \RXU VHUYRV ZH UHFRPPHQG XSORDGLQJ
WKH $03 IURP WKH FRQWURO WR VWRUH WKH QHZ JDLQ YDOXHV
DQG VHW WKLV SDUDPHWHU WR ´1Rµ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� � � �

�E� � � �

�F� � � �

�G� � � �



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6HOHFW WKH YDOXH IURP WKH RSWLRQV SURYLGHG WKDW LV FORVHVW WR WKH
FDOFXODWHG UDWLR� *HQHUDOO\ LW LV EHWWHU WR URXQG XS UDWKHU WKDQ
URXQGLQJ GRZQ LI EHWZHHQ YDOXHV�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

0RWRU 7\SH

)XQFWLRQ

6HOHFW WKH PRWRU W\SH IRU WKH D[LV EHLQJ FRQILJXUHG E\ XVLQJ WKH
$OOHQ�%UDGOH\ SDUW QXPEHUV VKRZQ� 6HOHFW ´QRQVWDQGDUGµ LI WKH
PRWRU LV QRW RQ WKLV OLVW� $ GLIIHUHQW UDQJH LV DYDLODEOH �DQG D
GLIIHUHQW TXLFN HGLW QXPEHU� GHSHQGLQJ RQ WKH W\SH RI GLJLWDO VHUYR
KDUGZDUH \RX KDYH VHOHFWHG�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

���� 6WDQGDUG 0RWRUV

6HOHFWLRQ 5HVXOW

�D� ����$%�%���*

�E� ����$%�%���(

�F� ����$%�%���(

�G� ����$%�%���(

�H� ����$%�%���(

�I� ����$%�%���(

�J� ����$%�%���-

�K� ����$%�%���+

�L� ����$%�%���*

�M� ����$%�%���*

�N� ����$%�%���)

�O� ����$%�%���(

�P� ����$%�%���(

�Q� ����$%�%���&

�R� 1RQVWDQGDUG

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

1XPEHU RI 3ROHV RQ 0RWRU

)XQFWLRQ

(QWHU WKH QXPEHU RI SROHV RQ WKH PRWRU� )RU ERWK VWDQGDUG DQG
QRQVWDQGDUG GLJLWDO VHUYRPRWRU�V�� WKH QXPEHU RI SROHV IURP WKH
PRWRU VSHFLILFDWLRQ OLWHUDWXUH VKRXOG EH HQWHUHG KHUH�

,PSRUWDQW� ,I XVLQJ D VWDQGDUG PRWRU� WKH FRUUHFW YDOXH IRU WKLV
SDUDPHWHU LV HQWHUHG DXWRPDWLFDOO\� $OWHULQJ LW KHUH KDV
QR HIIHFW� 6WDQGDUG ���� VHUYR PRWRUV DUH ���SROH
PRWRUV� ,I XVLQJ D QRQVWDQGDUG PRWRU� UHIHU WR WKH
PRWRUV GRFXPHQWDWLRQ IRU GHWHUPLQLQJ WKH QXPEHU RI
SROHV�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� � 3ROHV

�E� � 3ROHV

�F� � 3ROHV

�G� � 3ROHV

�H� �� 3ROHV

�I� �� 3ROHV

�J� 1R 3ROHV

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

0D[LPXP 0RWRU 6SHHG

)XQFWLRQ

7KLV SDUDPHWHU LV RQO\ XVHG IRU VHUYR V\VWHPV FRQWUROOHG E\ WKH ����
&1& 6HULDO GULYH�

(QWHU WKH PD[LPXP PRWRU VSHHG �LQ 530� WKDW \RXU
PRWRU�GULYH�ORDG FRPELQDWLRQ DOORZV�

7KH PRWRU VSHHG HQWHUHG KHUH VKRXOG EH DSSUR[LPDWHO\ ��� DERYH
ZKDW ZRXOG EH UHTXLUHG IRU WKH D[LV WR DFKLHYH LWV PD[LPXP IHHGUDWH�

6WDQGDUG PRWRU UDWHG VSHHGV DQG PD[LPXP VSHHGV DUH VKRZQ LQ WKH
PRWRU WDEOHV RI \RXU ��3& &1& 6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ
DQG ,QWHJUDWLRQ 0DQXDO� 7KH FRUUHFW YDOXH IRU WKH VHOHFWHG PRWRU
VKRXOG EH HQWHUHG KHUH�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,I D QRQVWDQGDUG PRWRU LV WR EH XVHG� PRWRU PD[LPXP VSHHGV FDQ EH
REWDLQHG IURP WKH PRWRU VSHFLILFDWLRQ OLWHUDWXUH�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ������ USP

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

'LJLWDO 6SLQGOH XVHUV PXVW VHW WKLV SDUDPHWHU WR GHWHUPLQH WKH
PD[LPXP JHDU RQH PRWRU VSHHG LQ DGGLWLRQ WR FRQILJXULQJ WKH
VSLQGOH JURXS SDUDPHWHU ´0D[LPXP 6SLQGOH 6SHHG �� *HDU �µ�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

0RWRU 5DWHG &XUUHQW

)XQFWLRQ

(QWHU WKH PRWRU·V UDWHG FXUUHQW LQ DPSV�

,PSRUWDQW� ,I WKH PRWRU LV QRW D GLJLWDO VHUYRPRWRU� WKLV SDUDPHWHU
LV QRW XVHG� ,W LV UHFRPPHQGHG WKDW WKH GHIDXOW YDOXH EH
OHIW KHUH�

,PSRUWDQW� ,I XVLQJ D VWDQGDUG PRWRU� WKH FRUUHFW YDOXH IRU WKLV
SDUDPHWHU LV HQWHUHG DXWRPDWLFDOO\� $OWHULQJ LW KHUH KDV
QR HIIHFW� 6WDQGDUG ���� VHUYR PRWRU UDWHG FXUUHQWV DUH
VKRZQ LQ \RXU ���� XVHU·V PDQXDO�

,I D QRQVWDQGDUG PRWRU LV WR EH XVHG� PRWRU UDWHG FXUUHQWV REWDLQHG
IURP WKH PRWRU VSHFLILFDWLRQ OLWHUDWXUH VKRXOG EH HQWHUHG KHUH�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�������� WR ���������� $PSV

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,' RI $PSOLILHU 5DFN

)XQFWLRQ

6(5&26 6\VWHPV
8VH WKLV SDUDPHWHU WR LQGLFDWH WR WKH FRQWURO WKH 6(5&26 ULQJ
DGGUHVV RI WKH GULYH WKDW \RX DUH FRQQHFWLQJ WR WKLV VHUYR� ,Q DGGLWLRQ�
XVH WKH RXWSXW SRUW QXPEHU �UHIHU WR SDJH ������ WR DVVRFLDWH HDFK
D[LV PRGXOH DPSOLILHU LQ WKH SDUWLFXODU ���� UDFN WR D SDUWLFXODU ����
6HULDO 'ULYH D[LV PRGXOH�

8S WR HLJKW VLQJOH��D[LV GULYH V\VWHPV FDQ EH LQVWDOOHG LQ WKH
6(5&26 ULQJ� 7KH GLIIHUHQW GULYHV RQ WKH 6(5&26 ULQJ DUH HDFK
JLYHQ DQ LQGLYLGXDO ULQJ DGGUHVV IRU HDFK VHUYR PRWRU FRQWUROOHG E\
WKDW GULYH� 5HIHU WR \RXU GULYH PDQXIDFWXUHUV GRFXPHQWDWLRQ IRU
GHWDLOV RQ VHWWLQJ WKLV DGGUHVV DW WKH GULYH� 9DOLG DGGUHVVHV UDQJH
IURP � WR ����



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ���

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

6HUYR $PSOLILHU 7\SH

)XQFWLRQ

7KLV SDUDPHWHU OHWV \RX VHOHFW WKH ���� VHUYR DPSOLILHU W\SH� 7KLV LV
WKH SDUDPHWHU XVHG WR LGHQWLI\ WKH D[LV PRGXOH VL]H�

�
$77(17,21� 2QO\ RQH PRWRU FDQ EH FRQQHFWHG WR
HDFK RI WKH RXWSXW FRQQHFWRUV RQ D VHUYR DPSOLILHU�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� QR VHUYR DPSOLILHU

�E� �����$0�� ��.: PRGXOH�

�F� �����$0�� ��.: PRGXOH�

�G� �����$0�� ��.: PRGXOH�

�H� �����$0�� ���.: PRGXOH�

�I� �����$0�� ���.: PRGXOH�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

([DPSOHV�

8VLQJ D QRQGLJLWDO VHUYR DPSOLILHU IRU WKH PRWRU FRQQHFWHG WR WKH
'$& RXWSXW �W\SLFDOO\ WKH VSLQGOH�� 8VH D

8VLQJ D ���� D[LV PRGXOH IRU WKH PRWRU� VHOHFW WKH DSSURSULDWH
D[LV PRGXOH VL]H � RU FDWDORJ QXPEHU EHLQJ XVHG IRU WKH D[LV�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

6KXQW 5HVLVWRU 3DFN

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH VKXQW UHVLVWHU YDOXH IRU \RXU �� N:
���� V\VWHP PRGXOH� 7KLV YDOXH PXVW FRUUHVSRQG WR WKH KDUGZDUH
VKXQW PRGXOH WKDW LW LV FRQQHFWHG WR�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� :

�E� ��� :

�F� ���� :

�G� ���� :

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK VHUYR�

)XQFWLRQ

7KH SDUDPHWHUV LQ WKLV VHFWLRQ DSSHDU RQO\ LI \RX KDYH FRQILJXUHG WKH
VHUYR DV D VSLQGOH� $ ��3& V\VWHP FDQ KDYH XS WR WZR VSLQGOHV�
5HIHU WR FKDSWHU � IRU LQIRUPDWLRQ RQ WKH 6SHFLI\LQJ $[LV 7\SHV
SDUDPHWHU�

8VLQJ D ���� 0RWRU����� 'ULYH &RPELQDWLRQ DV D 6SLQGOH

<RX FDQ FRQILJXUH D ��3& WR XVH WKH ���� GULYH DV D VSLQGOH GULYH�
6LQFH WKH ���� LV D EUXVKOHVV VHUYR PRWRU� PRWRU FRPPXWDWLRQ DQG
WKH YHORFLW\ ORRS PXVW EH FORVHG E\ WKH ��3&� 7KH OLPLWDWLRQ RI WZR
VSLQGOHV VWLOO DSSOLHV HYHQ LI XVLQJ WKLV W\SH RI VSLQGOH FRQILJXUDWLRQ
�L�H� PD[ � VSLQGOHV��

7KHUH DUH WZR IHHGEDFN FRQILJXUDWLRQ RSWLRQV IRU ���� VSLQGOHV�

6LQJOH��GHYLFH IHHGEDFN ³ 7KLV FRQILJXUDWLRQ XVHV WKH ����
PRWRU��PRXQWHG IHHGEDFN IRU PRWRU FRPPXWDWLRQ� DQG YHORFLW\ ORRS
FORVXUH� :LWK WKLV FRQILJXUDWLRQ ZLWK RQO\ WKH PRWRU��PRXQWHG
IHHGEDFN GHYLFH� FORVHG��ORRS VSLQGOH RSHUDWLRQV LQFOXGLQJ
VROLG��WDSSLQJ� VSLQGOH V\QFKURQL]DWLRQ� YLUWXDO &� DUH QRW SHUPLWWHG�
6SLQGOH RULHQW DQG WKUHDGLQJ PRGHV DUH SHUPLWWHG EXW RSHUDWH LQ WKH
VDPH IDVKLRQ DV DQ DQDORJ VSLQGOH ZLWK QR IHHGEDFN �VLPXODWHG
IHHGEDFN LV XVHG IRU WKUHDGLQJ DQG ´VKRW��SLQµ W\SH RSHQ��ORRS RULHQWV
PXVW EH XVHG��

7ZR��GHYLFH IHHGEDFN ³ 7KLV FRQILJXUDWLRQ XVHV WKH ����
PRWRU��PRXQWHG IHHGEDFN IRU PRWRU FRPPXWDWLRQ DQG YHORFLW\ ORRS
FORVXUH� $ VHFRQG IHHGEDFN GHYLFH �VLQJOH PDUNHU HQFRGHU� PXVW EH
LQVWDOOHG RQ WKH VSLQGOH VKDIW �RQH WR RQH UDWLR ZLWK WKH VSLQGOH� VHH
WKH SDUDPHWHU ´1R RI 7HHWK RQ 6SLQGOH 6KDIWµ� IRU SRVLWLRQ ORRS
FORVXUH� 7KLV FRQILJXUDWLRQ DOORZV FORVHG��ORRS VSLQGOH RSHUDWLRQV
IRU D ���� PRWRU �

6SLQGOH 3DUDPHWHUV
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&1& 6HULDO 'ULYH
6\VWHP 0RGXOH

7RXFK
3UREH

$QDORJ 2XW

$[LV

0RGXOH

$[LV

0RGXOH

$[LV

0RGXOH

3RVLWLRQ
)HHGEDFN

9HORFLW\ )HHGEDFN

0RGXOH

$[LV

���� 6HUYR
XVHG DV
6SLQGOH

���� 0RWRU
0RXQWHG )HHGEDFN

2SWLRQDO 6SLQGOH
0RXQWHG (QFRGHU

6SLQGOH

´1R� RI 7HHWK RQ 0RWRU *HDUµ
´1R� RI 7HHWK RQ 6SLQGOH 6KDIWµ

���� &1& 6HULDO 'ULYH &RQQHFWLRQV

-� -��
7R 6HUYRV �� �� DQG �

&1& $QDORJ
,QWHUIDFH 0RGXOH

7RXFK 3UREH

$QDORJ 2XW

3RVLWLRQ
IHHGEDFN

9HORFLW\ )HHGEDFN

0RWRU

2SWLRQDO 3RVLWLRQ
(QFRGHU

´1R� RI 7HHWK RQ 0RWRU *HDUµ
´1R� RI 7HHWK RQ
6SLQGOH 6KDIWµ

$QDORJ
'ULYH

���� $QDORJ ,QWHUIDFH 0RGXOH &RQQHFWLRQV

-�

-��

-��

-��

6SLQGOH
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3XEOLFDWLRQ ��������� �� $SULO ����

7R FRQILJXUH D ���� VSLQGOH� PDNH WKH IROORZLQJ $03 FRQILJXUDWLRQ
FRQVLGHUDWLRQV�

� 6HOHFW WKH ´$[LV 7\SHµ DV VSLQGOH �VHH FKDSWHU � IRU GHWDLOV�
� ´6HUYR +DUGZDUH 7\SHµ LV ´6(5&26µ
� ´6HUYR /RRS 7\SHµ LV FRQILJXUHG DV ´'LJLWDO RU 'LJLWDO 6SLQGOHµ

25 ´3RVLWLRQ RU $QDORJ 6SLQGOHµ�
� ´6HUYR 3RVLWLRQ /RRS 7\SHµ LV DOZD\V 2SHQ /RRS UHJDUGOHVV RI

WKH VLQJOH RU WZR GHYLFH IHHGEDFN FRQILJXUDWLRQV�
� 8VH WKH SDUDPHWHUV ´1R RI 7HHWK RQ 0RWRU *HDUµ DQG ´1R 7HHWK

RQ 6SLQGOH 6KDIWµ WR DFFRXQW IRU DQ\ JHDULQJ EHWZHHQ WKH PRWRU
VKDIW DQG WKH DFWXDO SK\VLFDO PDFKLQH VSLQGOH�

� 8VH RI GLIIHUHQW JHDU UDQJHV LV QRW VXSSRUWHG ZKHQ XVLQJ WKH ����
GULYH DV D VSLQGOH� 7KH $03 SDUDPHWHU ´1XPEHU RI *HDUV 8VHGµ
LV IRUFHG WR RQH LQ VRIWZDUH� 9DOXHV HQWHUHG LQWR $03 IRU VSLQGOH
JHDU UDQJHV RWKHU WKDQ JHDU RQH DUH LJQRUHG�
0DQ\ RI WKH JHDU SDUDPHWHUV IRU 6SLQGOH *HDU � VWLOO LPSDFW \RXU
���� VSLQGOH� )RU H[DPSOH�

�� ´0D[ 7DS VSHHG IRU 6SQ� *HDU �µ
�� 0LQ DQG ´0D[ 6SLQGOH 6SHHG �� *HDU �µ �WKRXJK \RX VWLOO

QHHG WR FRQILJXUH D PD[ PRWRU VSHHG LQ WKLV VHUYR
SDUDPHWHUV JURXS�

�� ´*DLQ IRU 6SLQGOH� *HDU �µ
2WKHU VSLQGOH JHDU SDUDPHWHUV WKDW GR QRW LPSDFW WKH ����V
RSHUDWLRQ DV D VSLQGOH DQG VKRXOG QRW EH FRQILJXUHG LQFOXGH�

�� ´9ROWDJH DW 0D[ IRU *HDU �µ ����� DV VSLQGOH RXWSXW
FXUUHQW LV VFDOHG YLD ´0D[LPXP 5DWHG 7RUTXHµ VHUYR
SDUDPHWHU��

�� ´1XPEHU RI *HDUV 8VHGµ ����� DV VSLQGOH RQO\ DOORZV JHDU
UDQJH ���

2WKHU SDUDPHWHUV LQ WKH 6SLQGOH *URXSV DUH XVHG DVVXPLQJ
VXSSRUWLQJ KDUGZDUH LV DYDLODEOH DQG WKH VRIWZDUH RSWLRQ IRU WKH
IHDWXUH KDV EHHQ SXUFKDVHG� )RU H[DPSOH ZLWKRXW D VHSDUDWH
SRVLWLRQ IHHGEDFN GHYLFH LQVWDOOHG WKH FORVHG��ORRS VSLQGOH RULHQW
SDUDPHWHUV DUH QRW XVHG�

� 7KH SDUDPHWHU ´,QLWLDO *DLQ RI 3RVLWLRQ /RRSµ LV QRW XVHG IRU D
���� GULYH FRQILJXUHG DV D VSLQGOH� 8VH WKH SDUDPHWHUV ´*DLQ IRU
6SLQGOH� *HDU �µ WR VHW WKH SRVLWLRQ ORRS JDLQ IRU VROLG��WDSSLQJ�
FORVHG��ORRS VSLQGOH� DQG V\QFKURQL]HG VSLQGOH RULHQW RSHUDWLRQV�

� $OO DSSOLFDEOH YHORFLW\ DQG SRVLWLRQ ORRS SDUDPHWHUV PXVW EH
SURSHUO\ FRQILJXUHG� ,I WKH VDPH IHHGEDFN GHYLFH LV XVHG IRU ERWK
ORRSV \RX PXVW HQWHU WKH VDPH YDOXHV IRU SDUDPHWHUV RI ERWK
ORRSV�

� $IWHU \RXU VSLQGOH LV FRQILJXUHG \RX PD\ VWLOO KDYH WR WXQH WKH
VHUYR ORRSV DV \RX ZRXOG DQ\ FORVHG��ORRS V\VWHP�



����� 6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

� 7KH ���� DV D VSLQGOH LV VHHQ RQ WKH 2QOLQH $03 VHUYR SDUDPHWHU
WXQLQJ SDJH� 3DUDPHWHUV RQ WKLV SDJH DQ EH XVHG WR WXQH WKH ����
PRWRU� +RZHYHU WKH SRVLWLRQ ORRS JDLQ RQ WKLV SDJH GRHV QRW
DSSO\ WR WKH ���� DV D VSLQGOH� 7KH VSLQGOH JDLQ FDQ RQO\ EH
DGMXVWHG RIIOLQH LQ $03 YLD WKH VSLQGOH SDUDPHWHU ´*DLQ IRU
6SLQGOH� *HDU � 3DUDP�µ

6SLQGOH 7\SH IRU $[LV

)XQFWLRQ

)RU HDFK VSLQGOH FRQILJXUHG� WKLV SDUDPHWHU LGHQWLILHV WKH W\SH RI
VSLQGOH� <RX FDQQRW KDYH DQ\ VSLQGOH D[HV LGHQWLILHG DV WKH VDPH
W\SH LQ RQH V\VWHP� ,I \RX DUH XVLQJ PRUH WKDQ RQH VSLQGOH� \RX
PXVW FRQILJXUH WKH VSLQGOHV LQ WKLV RUGHU�

� WKH ILUVW VSLQGOH LV VSLQGOH �
� WKH VSLQGOH WKDW IROORZV VSLQGOH � PXVW EH FRQILJXUHG DV VSLQGOH �

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1RQH

�E� VSLQGOH �

�F� VSLQGOH �

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH�

1R RI 7HHWK RQ 0RWRU *HDU

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG RQO\ IRU ���� GULYHV FRQILJXUHG WR XVH RQH RI
WKHLU D[LV PRGXOHV DV D VSLQGOH GULYH� 6HH SDJH ����� IRU GHWDLOV�



�����6HUYR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKH SDUDPHWHUV 1R RI 7HHWK RQ 0RWRU *HDU DQG 1R RI 7HHWK RQ
6SLQGOH 6KDIW WR LGHQWLI\ WKH JHDU UDWLR EHWZHHQ WKH PRWRU VKDIW DQG
WKH ILQDO VSLQGOH RXWSXW� ,I WKH PRWRU LV GLUHFWO\ FRQQHFWHG LQ D RQH WR
RQH UDWLR ZLWK WKH VSLQGOH VKDIW \RX PXVW VWLOO LGHQWLI\ WKH UDWLR E\
HQWHULQJ RQH IRU ERWK RI WKHVH SDUDPHWHUV� 7KH UDWLR HVWDEOLVKHG E\
WKHVH SDUDPHWHUV LV XVHG IRU VSLQGOH VSHHG FDOFXODWLRQV E\ WKH FRQWURO
DQG WR LGHQWLI\ WKH UDWLR EHWZHHQ YHORFLW\ IHHGEDFN DQG VSLQGOH
SRVLWLRQ IHHGEDFN IRU VSLQGOHV ZLWK WZR IHHGEDFN GHYLFHV�

,Q VRPH FDVHV� WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR IRU D VSLQGOH� ,Q WKLV FDVH� LW LV QHFHVVDU\
WR FDOFXODWH WKLV JHDU UDWLR VR WKDW WKLV SDUDPHWHU DQG WKH SDUDPHWHU
1R RI 7HHWK RQ 6SLQGOH 6KDIW UHVXOW LQ WKH GHVLUHG UDWLR�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR �����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK ���� VSLQGOH�

1R RI 7HHWK RQ 6SLQGOH 6KDIW

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG RQO\ IRU ���� GULYHV FRQILJXUHG WR XVH RQH RI
WKHLU D[LV PRGXOHV DV D VSLQGOH GULYH� 6HH SDJH ����� IRU GHWDLOV�

8VH WKH SDUDPHWHUV 1R RI 7HHWK RQ 0RWRU *HDU DQG 1R RI 7HHWK RQ
6SLQGOH 6KDIW WR LGHQWLI\ WKH JHDU UDWLR EHWZHHQ WKH PRWRU VKDIW DQG
WKH ILQDO VSLQGOH RXWSXW� ,I WKH PRWRU LV GLUHFWO\ FRQQHFWHG LQ D RQH WR
RQH UDWLR ZLWK WKH VSLQGOH VKDIW \RX PXVW VWLOO LGHQWLI\ WKH UDWLR E\
HQWHULQJ RQH IRU ERWK RI WKHVH SDUDPHWHUV� 7KH UDWLR HVWDEOLVKHG E\
WKHVH SDUDPHWHUV LV XVHG IRU VSLQGOH VSHHG FDOFXODWLRQV E\ WKH FRQWURO
DQG WR LGHQWLI\ WKH UDWLR EHWZHHQ YHORFLW\ IHHGEDFN DQG VSLQGOH
SRVLWLRQ IHHGEDFN IRU VSLQGOHV ZLWK WZR IHHGEDFN GHYLFHV�



����� 6HUYR 3DUDPHWHUV
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,Q VRPH FDVHV� WKHUH PD\ EH D VHULHV RI JHDUV RU JHDUEHOW SXOOH\V WKDW
PDNH XS D ILQDO JHDU UDWLR IRU D VSLQGOH� ,Q WKLV FDVH� LW LV QHFHVVDU\
WR FDOFXODWH WKLV JHDU UDWLR VR WKDW WKLV SDUDPHWHU DQG WKH SDUDPHWHU
1R RI 7HHWK RQ 0RWRU *HDU UHVXOW LQ WKH GHVLUHG UDWLR�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR �����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK ���� VSLQGOH�

,PSRUWDQW� )RU WZR GHYLFH IHHGEDFN ���� GULYHV DV D VSLQGOH
FRQILJXUDWLRQV� WKH �QG IHHGEDFN GHYLFH XVHG IRU
FORVXUH RI WKH SRVLWLRQ ORRS PXVW EH D ��� UDWLR WR WKH
ILQDO VSLQGOH URWDWLRQ� 7KLV SDUDPHWHU LQ WKDW FDVH
ZRXOG EH XVHG WR GHILQH WKH JHDU UDWLR EHWZHHQ PRWRU
VKDIW DQG ILQDO VSLQGOH RXWSXW IRU WKH YHORFLW\ ORRS�

7KH SDUDPHWHUV LQ WKLV VHFWLRQ DUH W\SLFDOO\ XVHG RQ V\VWHPV ZKHUH
IULFWLRQ LV D SUREOHP�

� 6\PSWRPV RI KLJK IULFWLRQ V\VWHPV FDQ LQFOXGH� SRVLWLRQ HUURU ODJ
DW WKH EHJLQQLQJ RI D PRYH

� SRVLWLRQ RYHUVKRRW DQG VORZ UHFRYHU\ DW WKH HQG RI D PRYH
� SRVLWLRQ HUURU RQ D FLUFXODU TXDGUDQW ERXQGDULHV
7KHVH SDUDPHWHUV DGMXVW WKH RXWSXW WRUTXH RI WKH V\VWHP WR RYHUFRPH
WKH G\QDPLF IULFWLRQ WKDW RFFXUV GXULQJ D PRYH� RU WKH VWDWLF IULFWLRQ
�VWLFWLRQ� WKDW RFFXUV DW WKH VWDUW RI D PRYH�

)ULFWLRQ SDUDPHWHUV DUH XVHG RQ DOO GLJLWDO V\VWHPV DQG RQ DQDORJ
V\VWHPV WKDW XVH WKH 7DFKOHVV 6RIWZDUH 9HORFLW\ /RRS IHDWXUH �ORRS
W\SH GLJLWDO��

)ULFWLRQ 3DUDPHWHUV



�����6HUYR 3DUDPHWHUV
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7KH IROORZLQJ ILJXUH LOOXVWUDWHV D SRVLWLYH DQG QHJDWLYH PRYH
VKRZLQJ WKH DPRXQW RI WRUTXH WR LQLWLDWH D PRYH LV KLJKHU WKDQ WKH
WRUTXH QHFHVVDU\ WR NHHS WKH D[LV PRYLQJ�

7LPH

� 0RWRU 5DWHG
7RUTXH

�

3RVLWLYH '\QDPLF )ULFWLRQ

6WLFWLRQ &RPSHQVDWLRQ 7RUTXH

6WLFWLRQ &RPSHQVDWLRQ 7RUTXH

1HJDWLYH '\QDPLF )ULFWLRQ

� 7RUTXH 1HHGHG WR 2YHUFRPH
1HJDWLYH 6WDWLF )ULFWLRQ

�6WLFWLRQ RU %UHDNDZD\ 7RUTXH�

� 7RUTXH 1HHGHG WR 2YHUFRPH
3RVLWLYH 6WDWLF )ULFWLRQ

�6WLFWLRQ RU %UHDNDZD\ 7RUTXH�

1RWH� 7KH � 7RUTXH DSSOLHG WR RYHUFRPH
WKH SRVLWLYH RU QHJDWLYH VWDWLF IULFWLRQ LV HTXDO
WR WKH VXP RI WKH VWLFWLRQ FRPSHQVDWLRQ
WRUTXH DQG WKH G\QDPLF IULFWLRQ WRUTXH�

7KUHVKROG IRU )ULFWLRQ &RPS

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH YHORFLW\ �LQ WHUPV RI IHHGEDFN FRXQWV RI
IROORZLQJ HUURU� DW ZKLFK WKH FRQWURO DGGV WKH ´6WLFWLRQ
&RPSHQVDWLRQ 7RUTXHµ YDOXH WR WKH SRVLWLYH RU QHJDWLYH G\QDPLF
IULFWLRQ YDOXH� :KHQ WKH IROORZLQJ HUURU GURSV EHORZ WKLV WKUHVKROG
YDOXH� ERWK VWLFWLRQ DQG IULFWLRQ FRPSHQVDWLRQ DUH ]HUR� :KHQ WKH
IROORZLQJ HUURU LV DERYH WKLV WKUHVKROG� WKH SRVLWLYH RU QHJDWLYH
G\QDPLF IULFWLRQ YDOXH LV HQDEOHG� $GGLWLRQDOO\ ZKHQ WKH IROORZLQJ
HUURU YDOXH FURVVHV WKLV IROORZLQJ HUURU WKUHVKROG DW WKH EHJLQQLQJ RI
D PRYH� WKH DGGLWLRQDO 6WLFWLRQ &RPSHQVDWLRQ 7RUTXH YDOXH LV DGGHG
WR WKH G\QDPLF IULFWLRQ YDOXH�
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7LPH

)ROORZLQJ (UURU

�

7KUHVKROG IRU )ULFWLRQ &RPSHQVDWLRQ

6WLFWLRQ &RPSHQVDWLRQ 7RUTXH

DGGHG IRU RQH 6HUYR 6FDQ DV
IROORZLQJ HUURU FURVVHV WKUHVK�
ROG

7KUHVKROG IRU )ULFWLRQ &RPSHQVDWLRQ

3RVLWLYH )ULFWLRQ &RPSHQVDWLRQ (QDEOHG

1HJDWLYH )ULFWLRQ &RPSHQVDWLRQ (QDEOHG

)ULFWLRQ &RPSHQVDWLRQ 'LVDEOHG DV
IROORZLQJ HUURU GURSV EHORZ WKUHVKROG

7KH XQLWV RI WKLV SDUDPHWHU DUH SRVLWLRQ IHHGEDFN FRXQWV� DQG QRW
SURJUDPPLQJ UHVROXWLRQ XQLWV� 8VLQJ SRVLWLRQ IHHGEDFN FRXQWV
VLPSOLILHV WKH DGMXVWPHQW RI WKH WKUHVKROG�

7KH VDPH WKUHVKROG YDOXH ZLOO EH XVHG LQ WKH SRVLWLYH DQG QHJDWLYH
SRVLWLRQV� :KLOH WKH IROORZLQJ HUURU FRXQWV DUH JUHDWHU WKDQ WKLV
WKUHVKROG� WKH IULFWLRQ FRPSHQVDWLRQ LV DSSOLHG WR WKH WRUTXH
FRPPDQG� :KHQ WKH PDJQLWXGH RI WKH IROORZLQJ HUURU FRXQWV
FURVVHV WKH WKUHVKROG DW WKH EHJLQQLQJ RI D PRYH� VWLFWLRQ
FRPSHQVDWLRQ ZLOO EH DSSOLHG RQ WKH WUDQVLWLRQ� )RU H[DPSOH VHWWLQJ
WKLV SDUDPHWHU WR �� PHDQV WKDW ZKHQ WKH IROORZLQJ HUURU LV EHWZHHQ�

� DQG � FRXQWV ³ &RPSHQVDWLRQ IRU IULFWLRQ LV ]HUR
�� FRXQWV RU KLJKHU ³ )ULFWLRQ FRPSHQVDWLRQ LV DGGHG
WKH ILUVW LWHUDWLRQ WKDW UHDFKHV RU H[FHHGV �� ³ 6WLFWLRQ DQG

)ULFWLRQ LV DGGHG IRU RQH VHUYR LWHUDWLRQ

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ������ IHHGEDFN FRXQWV
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1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

6WLFWLRQ &RPS 7RUTXH 3HUFHQW

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV DQ\ DGGLWLRQDO WRUTXH WR EH DSSOLHG WR WKH
PRWRU WR RYHUFRPH VWDWLF IULFWLRQ ZKHQ WKH PRWRU VWDUWV IURP UHVW �DV
VHOHFWHG ZLWK WKH SDUDPHWHU 7KUHVKROG IRU )ULFWLRQ
&RPSHQVDWLRQ�� 7KLV WRUTXH SHUFHQW LV DGGHG WR DQ\ H[LVWLQJ
SRVLWLYH RU QHJDWLYH IULFWLRQ FRPSHQVDWLRQ YDOXH IRU RQH VHUYR VFDQ
RQO\�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

� WR ���� PRWRU UDWHG FRQWLQXRXV WRUTXH

1RWHV

7KH VDPH SHUFHQWDJH RI WRUTXH LV DSSOLHG WR WKH D[LV LQ ERWK
GLUHFWLRQV IRU VWDWLF IULFWLRQ� <RX FDQ QRW GLIIHUHQWLDWH EHWZHHQ
SRVLWLYH DQG QHJDWLYH PRYHV ZKHQ XVLQJ VWLFWLRQ FRPSHQVDWLRQ�

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�
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3XEOLFDWLRQ ��������� �� $SULO ����

3RVLWLYH )ULFWLRQ &RPS 3HUFHQW

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV DQ\ DGGLWLRQDO WRUTXH WR EH DSSOLHG WR WKH
PRWRU� IRU PRYHV LQ WKH SRVLWLYH GLUHFWLRQ� WR RYHUFRPH G\QDPLF
IULFWLRQ RQFH DQ D[LV LV PRYLQJ �DV VHOHFWHG ZLWK WKH SDUDPHWHU
7KUHVKROG IRU )ULFWLRQ &RPSHQVDWLRQ��

$[LV 3DUDPHWHU
1XPEHU

��� >����@
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��� >����@
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��� >����@

��� >����@

��� >����@

5DQJH

� WR ���� PRWRU UDWHG FRQWLQXRXV WRUTXH

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�
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1HJDWLYH )ULFWLRQ &RPS 3HUFHQW

7KLV SDUDPHWHU VSHFLILHV DQ\ DGGLWLRQDO WRUTXH WR EH DSSOLHG WR WKH
PRWRU� IRU PRYHV LQ WKH QHJDWLYH GLUHFWLRQ� WR RYHUFRPH G\QDPLF
IULFWLRQ RQFH DQ D[LV LV PRYLQJ �DV VHOHFWHG ZLWK WKH SDUDPHWHU
7KUHVKROG IRU )ULFWLRQ &RPSHQVDWLRQ��

$[LV 3DUDPHWHU
1XPEHU

��� >����@
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��� >����@

��� >����@

5DQJH

� WR ���� PRWRU UDWHG FRQWLQXRXV WRUTXH

1RWHV

6(5&26 8VHUV ³ WKLV SDUDPHWHU LV RQO\ XVHG ZKHQ FRQILJXULQJ D
���� 6HULDO 'ULYH V\VWHP� ,W LV QRW XVHG IRU WKLUG��SDUW\ 6(5&26
GULYHV�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

-RJ 3DUDPHWHUV

-RJJLQJ FRYHUV DOO D[LV PRWLRQ WKDW LV FRQWUROOHG E\ WKH XVH RI SXVK
EXWWRQV� VZLWFKHV� RU ORJLF LQLWLDWHG PRWLRQ� 7\SLFDOO\ WKHVH DUH
PRXQWHG RQ RU QHDU WKH 07% SDQHO� 7KLV GRHV QRW LQFOXGH DQ\ RI WKH
KRPLQJ RSHUDWLRQV� +RPLQJ RSHUDWLRQV DUH GLVFXVVHG LQ FKDSWHU ��

� &RQWLQXRXV MRJJLQJ UHIHUV WR KROGLQJ WKH MRJ SXVK EXWWRQ GRZQ
DQG OHWWLQJ WKH VHOHFWHG D[LV PRYH FRQWLQXRXVO\ DW WKH VHOHFWHG MRJ
IHHGUDWH�

� ,QFUHPHQWDO MRJV IRUFH WKH VHOHFWHG D[LV WR PRYH D SUHVHW
LQFUHPHQWDO GLVWDQFH�

� -RJ UHWUDFW DOORZV PDQXDO ZLWKGUDZDO IURP D FRPSOH[ SDUW DQG
WKHQ SURYLGHV DXWRPDWLF UHWXUQ WR WKH SUH�UHWUDFWHG SRVLWLRQ�

)RU GHWDLOV RQ MRJJLQJ WKH D[HV� UHIHU WR \RXU ��3& &1& 2SHDWLRQ
DQG 3URJUDPPLQJ 0DQXDO�

7KLV WDEOH OLVWV WKH SDUDPHWHUV WKDW DUH QRUPDOO\ QHFHVVDU\ WR
FRQILJXUH MRJJLQJ RSHUDWLRQV�

3DUDPHWHU� 3DJH�

-RJ 6SHHGV ����

-RJ ,QFUHPHQWV ����

-RJ 5HWUDFW �����

$IWHU \RX VHOHFW ´-RJ 3DUDPHWHUVµ IURP WKH PDLQ PHQX� WKLV VFUHHQ
EHFRPHV DYDLODEOH�

&KDSWHU 2YHUYLHZ



���� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHUH DUH ILYH -RJ 6SHHG SDUDPHWHUV XVHG WR VHW WKH VSHHG DW ZKLFK
FRQWLQXRXV MRJV WDNH SODFH�

,PSRUWDQW� ,QFUHPHQWDO MRJV RFFXU DW WKH YDOXH DVVLJQHG WR WKH
7KLUG -RJ 6SHHG SDUDPHWHU�

7KH YDOXH VSHFLILHG IRU HDFK RI WKH ILYH MRJ VSHHG SDUDPHWHUV LV HTXDO
WR WKH VSHHG DW ZKLFK D FRQWLQXRXV MRJ PRYH WDNHV SODFH �XQOHVV WKDW
MRJ LV VHOHFWHG DV D ´7UDYHUVHµ MRJ�� 7KHVH ILYH SDUDPHWHUV
FRUUHVSRQG WR WKH ILYH VHOHFWLRQV XQGHU �63(('�08/7,3/<! RQ WKH
07% SDQHO ZKHQ D FRQWLQXRXV MRJ WDNHV SODFH� ,I WKH FRQWLQXRXV MRJ
LV VHOHFWHG DV D WUDYHUVH MRJ� WKHQ WKH �63(('�08/7,3/<! VHWWLQJ
LV LJQRUHG� DQG WKH VSHFLDO WUDYHUVH MRJ VSHHG LV XVHG�

7KH MRJ VSHHG SDUDPHWHUV PD\ UDQJH EHWZHHQ WKH IROORZLQJ YDOXHV�
KRZHYHU� NHHS LQ PLQG WKDW QRQH RI WKH YDOXHV IRU WKHVH SDUDPHWHUV
PD\ RYHUODS �WKH IHHGUDWHV PXVW LQFUHDVH RU VWD\ WKH VDPH DV WKH
KLJKHU VZLWFK SRVLWLRQV DUH VHW�� 7KLV GRHV QRW DSSO\ WR WKH WUDYHUVH
MRJ VSHHG� 7KLV LV WKH DFFHSWDEOH UDQJH IRU MRJ VSHHGV�

������� WR ������������ PPSP�

RU

������� WR ���������� LSP�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

/RZHVW -RJ 6SHHG

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ �63(('�08/7,3/<! RQ
WKH 07% SDQHO LV VHW /2: ;��

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

-RJ 6SHHGV



����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� PPSP WR 6HFRQG -RJ 6SHHG YDOXH

RU

������� LSP WR 6HFRQG -RJ 6SHHG YDOXH

7KH PD[LPXP YDOXH WKDW PD\ EH VHW IRU WKLV SDUDPHWHU LV GHSHQGDQW
RQ WKH YDOXH VHW IRU WKH SDUDPHWHU ´6HFRQG -RJ 6SHHG�µ

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

1RWHV

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

6HFRQG -RJ 6SHHG

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ �63(('�08/7,3/<! RQ
WKH 07% SDQHO LV VHW WR WKH VHFRQG SRVLWLRQ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

/RZHVW -RJ 6SHHG WR 7KLUG -RJ 6SHHG YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXH VHW IRU WKH SDUDPHWHUV ´/RZHVW
-RJ 6SHHGµ DQG ´7KLUG -RJ 6SHHG�µ

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�



���� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

7KLUG -RJ 6SHHG

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ �63(('�08/7,3/<! RQ
WKH 07% SDQHO LV VHW WR 0(' ;����

,PSRUWDQW� ,QFUHPHQWDO MRJV MRJ DW WKH YDOXH DVVLJQHG WR WKH 7KLUG
-RJ 6SHHG SDUDPHWHU�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HFRQG -RJ 6SHHG WR )RXUWK -RJ 6SHHG YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXH VHW IRU WKH SDUDPHWHUV ´6HFRQG
-RJ 6SHHGµ DQG ´)RXUWK -RJ 6SHHG�µ

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��



����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)RXUWK -RJ 6SHHG

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ �63(('�08/7,3/<! RQ
WKH 07% SDQHO LV VHW WR 0('+ ;�����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

7KLUG -RJ 6SHHG WR +LJKHVW -RJ 6SHHG YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXH VHW IRU WKH SDUDPHWHUV ´7KLUG
-RJ 6SHHGµ DQG ´+LJKHVW -RJ 6SHHG�µ

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

1RWHV

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

+LJKHVW -RJ 6SHHG

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ �63(('�08/7,3/<! RQ
WKH 07% SDQHO LV VHW WR +,*+ ;������



���� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

)RXUWK -RJ 6SHHG WR ������������ PPSP

RU

)RXUWK -RJ 6SHHG WR ���������� LSP

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXH VHW IRU WKH SDUDPHWHU·V ´)RXUWK
-RJ 6SHHGµ DQG ´6\VWHP 0D[�µ

6HW HDFK SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

1RWHV

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

7KHUH DUH ILYH -RJ ,QFUHPHQW SDUDPHWHUV XVHG WR VHW WKH GLVWDQFH WKDW
LQFUHPHQWDO MRJV WUDYHO�

,PSRUWDQW� ,QFUHPHQWDO MRJV MRJ DW WKH YDOXH DVVLJQHG WR WKH 7KLUG
-RJ 6SHHG SDUDPHWHU� 7KLV YDOXH PD\ EH RYHUULGGHQ E\
WKH ORJLF SURJUDP�

7KH YDOXH VSHFLILHG IRU HDFK RI WKH ILYH MRJ LQFUHPHQW SDUDPHWHUV LV
HTXDO WR WKH GLVWDQFH WKDW DQ D[LV WUDYHOV ZKHQ DQ LQFUHPHQWDO MRJ
WDNHV SODFH� 7KHVH ILYH SDUDPHWHUV FRUUHVSRQG WR WKH ILYH SRVLWLRQV
RI �63(('�08/7,3/<! RQ WKH 07% SDQHO ZKHQ DQ LQFUHPHQWDO
MRJ LV WDNLQJ SODFH�

7KH ILYH SDUDPHWHUV PD\ UDQJH EHWZHHQ WKH IROORZLQJ YDOXHV�
KRZHYHU� NHHS LQ PLQG WKDW QRQH RI WKH YDOXHV IRU WKHVH SDUDPHWHUV
PD\ RYHUODS �WKH GLVWDQFH PXVW LQFUHDVH DV WKH KLJKHU VZLWFK
SRVLWLRQV DUH VHW�� 7KLV LV WKH DOORZDEOH UDQJH IRU MRJ LQFUHPHQWV�

-RJ ,QFUHPHQWV



����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

������� WR ������������ PP�

RU

������� WR ���������� LSP�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

6PDOOHVW -RJ ,QFUHPHQW

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH GLVWDQFH WKDW DQ
LQFUHPHQWDO MRJ PRYH WUDYHOV ZKHQ �63(('�08/7,3/<! RQ WKH
07% SDQHO LV VHW WR /2: ;��

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������� PP RU ����� GHJUHH WR 6HFRQG -RJ ,QFUHPHQW YDOXH

RU

������� LQFK WR 6HFRQG -RJ ,QFUHPHQW YDOXH

7KH PD[LPXP YDOXH WKDW PD\ EH VHW IRU WKLV SDUDPHWHU LV GHSHQGDQW
RQ WKH YDOXH VHW IRU WKH SDUDPHWHU ´6HFRQG -RJ ,QFUHPHQW�µ

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��



���� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6HFRQG -RJ ,QFUHPHQW

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH GLVWDQFH WKDW DQ
LQFUHPHQWDO MRJ PRYH WUDYHOV ZKHQ �63(('�08/7,3/<! RQ WKH
07% SDQHO LV VHW WR 0('/ ;���

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6PDOOHVW -RJ ,QFUHPHQW WR 7KLUG ,QFUHPHQW YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXHV VHW IRU WKH SDUDPHWHUV
´6PDOOHVW -RJ ,QFUHPHQWµ DQG ´7KLUG -RJ ,QFUHPHQW�µ

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

7KLUG -RJ ,QFUHPHQW

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH GLVWDQFH WKDW DQ
LQFUHPHQWDO MRJ PRYH WUDYHOV ZKHQ �63(('�08/7,3/<! RQ WKH
07% SDQHO LV VHW WR 0(' ;����



����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HFRQG -RJ ,QFUHPHQW WR )RXUWK -RJ ,QFUHPHQW YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXHV VHW IRU WKH SDUDPHWHUV
´6HFRQG -RJ ,QFUHPHQWµ DQG ´)RXUWK -RJ ,QFUHPHQW�µ

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

)RXUWK -RJ ,QFUHPHQW

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH GLVWDQFH WKDW DQ
LQFUHPHQWDO MRJ PRYH WUDYHOV ZKHQ �63(('�08/7,3/<! RQ WKH
07% SDQHO LV VHW WR 0('+ ;�����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@



����� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

7KLUG -RJ ,QFUHPHQW WR /DUJHVW -RJ ,QFUHPHQW YDOXH

7KH PLQLPXP DQG PD[LPXP YDOXHV WKDW PD\ EH VHW IRU WKLV
SDUDPHWHU DUH GHSHQGDQW RQ WKH YDOXHV VHW IRU WKH SDUDPHWHUV ´7KLUG
-RJ ,QFUHPHQWµ DQG ´/DUJHVW -RJ ,QFUHPHQW�µ

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

/DUJHVW -RJ ,QFUHPHQW

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH GLVWDQFH WKDW DQ
LQFUHPHQWDO MRJ PRYH WUDYHOV ZKHQ �63(('�08/7,3/<! RQ WKH
07% SDQHO LV VHW WR +,*+ ;������

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

)RXUWK -RJ ,QFUHPHQW WR ������������ PP RU GHJUHHV

RU

)RXUWK -RJ ,QFUHPHQW WR ���������� LQFK

7KH PLQLPXP YDOXH WKDW PD\ EH VHW IRU WKLV SDUDPHWHU LV GHSHQGDQW
RQ WKH YDOXH VHW IRU WKH SDUDPHWHU )RXUWK -RJ ,QFUHPHQW�µ



�����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH GHIDXOW VHWWLQJ IRU �63(('�08/7,3/<! RQ WKH SXVKEXWWRQ
07% SDQHO LV /2: ;��

%\ SUHVVLQJ WKH &<&/( 67$57 EXWWRQ� WKH MRJ UHWUDFW IHDWXUH OHWV
\RX�

� VWRS SDUW SURJUDP H[HFXWLRQ
� MRJ WKH WRRO WR DQRWKHU ORFDWLRQ
� UHWXUQ WKH WRRO WR LWV RULJLQDO SRVLWLRQ �VHH )LJXUH ����
7KH FRQWURO UHPHPEHUV XS WR WKH QXPEHU RI MRJ PRYHV VSHFLILHG E\
WKH SDUDPHWHU0D[ -RJV LQ 5HWUDFWV DQG UHWXUQV WKH WRRO WR WKH SDUW
E\ WKH VDPH SDWK DQG DW WKH IHHGUDWH VSHFLILHG E\ WKH SDUDPHWHU -RJ
5HWUDFW 9HORFLW\�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
GHWDLOV RQ XVLQJ WKH MRJ UHWUDFW IHDWXUH�

,PSRUWDQW� -RJ UHWUDFW PRYHV DUH SHUIRUPHG DV QRUPDO MRJV DQG DUH
VXEMHFW WR WKH IHHGUDWHV DQG UHVROXWLRQV WKDW WKDW MRJ W\SH
KDV EHHQ DVVLJQHG�

-RJ 5HWUDFW



����� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
-RJ 5HWUDFW 3DUDPHWHUV

-RJ 5HWUDFW

5HWXUQ IURP
-RJ 5HWUDFW

-RJ 5HWUDFW
9HORFLW\

0D[LPXP -RJ
5HWUDFW 0RYHV
�� WR �� PRYHV�

&RQVLGHUHG WR EH RQH
PRYH �FRQVHFXWLYH PRYHV
RI WKH VDPH D[LV�

-RJ 5HWUDFW 9HORFLW\

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH VSHHG DW ZKLFK WKH FRQWURO PRYHV WKH
WRRO ZKHQ UHWXUQLQJ IURP MRJ UHWUDFW WR WKH SRVLWLRQ ZKHUH MRJ UHWUDFW
EHJDQ� $ UHWXUQ IURP MRJ UHWUDFW LV XVXDOO\ GRQH ZKHQ
�&<&/( 67$57! LV SUHVVHG� DIWHU SHUIRUPLQJ D MRJ UHWUDFW�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

����� WR ����������� PPSP

RU

������ WR ��������� LSP



�����-RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

:H UHFRPPHQG WKDW WKH MRJ UHWXUQ VSHHG EH NHSW UHODWLYHO\ ORZ VR
WKDW WKH FRQWURO FDQ DFFXUDWHO\ SRVLWLRQ WKH WRRO ZKHQ LW UHDFKHV WKH
RULJLQDO SRVLWLRQ�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

0D[ -RJV LQ 5HWUDFWV

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI MRJ UHWUDFW PRYHV
WKDW WKH FRQWURO FDQ UHWUDFH� 7KH YDOXH VHW IRU WKLV SDUDPHWHU DSSOLHV
WR WKH WRWDO QXPEHU RI MRJ UHWUDFW PRYHV WKDW PD\ EH UHPHPEHUHG E\
WKH FRQWURO� 7KLV QXPEHU LV WKH FRPELQHG PRYHV RQ DOO RI WKH D[HV�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
GHWDLOV RQ XVLQJ WKLV IHDWXUH�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

� WR �� PRYHV

1RWHV

,I WKH WRRO LV MRJJHG PRUH WKDQ WKH VSHFLILHG QXPEHU RI PRYHV� WKH
ILUVW PRYH RI WKH UHWXUQ IURP MRJ UHWUDFW LV D VWUDLJKW OLQH IURP WKH
ILQDO MRJ SRVLWLRQ WR WKH MRJ SRVLWLRQ RI WKH ODVW DOORZHG MRJ UHWUDFW�

,Q MRJ UHWUDFW� FRQVHFXWLYH MRJV LQ WKH VDPH D[LV DUH FRQVLGHUHG WR EH
RQH PRYH� L�H�� WKUHH RU IRXU MRJV DUH HTXDO WR RQH MRJ UHWUDFW PRYH�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO RI WKH
D[HV�



����� -RJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KH YDOXH VSHFLILHG IRU WKLV SDUDPHWHU LV HTXDO WR WKH VSHHG DW ZKLFK
D FRQWLQXRXV MRJ PRYH WDNHV SODFH ZKHQ WKH WUDYHUVH MRJ VSHHG LV
VHOHFWHG �W\SLFDOO\ WKLV LV VHOHFWHG E\ KROGLQJ GRZQ WKH �75956!
EXWWRQ ZKHQ MRJJLQJ�� 7KLV WUDYHUVH IHHGUDWH PD\ EH PRGLILHG E\ WKH
RSHUDWRU XVLQJ WKH �5$3,' )(('5$7( 29(55,'(! VZLWFK�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������� PPSP WR ����������� PPSP

RU

������� LSP WR ��������� LSP�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

(1' 2) &+$37(5

7UDYHUVH -RJ 6SHHG



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

)HHGUDWH 3DUDPHWHUV

7KLV VHFWLRQ GHVFULEHV WKH SDUDPHWHUV WKDW DIIHFW SURJUDPPHG
IHHGUDWHV� ZLWK WKH H[FHSWLRQ RI MRJJLQJ IHHGUDWHV �ZKLFK DUH
GLVFXVVHG LQ FKDSWHU ��� :H GHVFULEH WKHVH SURJUDPPHG IHHGUDWH
SDUDPHWHUV�

3DUDPHWHU� 3DJH�

6WDQGDUG 0RWLRQ )HHGUDWH SDUDPHWHUV ����

)HHGUDWH 2YHUULGH SDUDPHWHUV ����

6NLS� *DXJH� DQG 3URELQJ F\FOHV� IHHGUDWH SDUDPHWHUV ����

:KHQ \RX VHOHFW WKH ´)HHGUDWH 3DUDPHWHUVµ JURXS IURP WKH PDLQ
PHQX VFUHHQ� WKHVH SDUDPHWHU VFUHHQV EHFRPH DYDLODEOH�

6WDQGDUG PRWLRQ IHHGUDWH SDUDPHWHUV LQFOXGH�

5DSLG )HHGUDWH IRU 3RVLWLRQLQJ

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH IHHGUDWH WKDW LV XVHG E\ WKH
FRQWURO IRU UDSLG SRVLWLRQLQJ� 7KLV PDLQO\ LQFOXGHV WKH IHHGUDWH RI
D[LV PRWLRQV ZKHQ LQ WKH *�� PRGH� KRZHYHU� WKLV IHHGUDWH LV XVHG
IRU RWKHU RSHUDWLRQV DV VSHFLILHG LQ \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO�

&KDSWHU 2YHUYLHZ

6WDQGDUG 0RWLRQ )HHGUDWH
3DUDPHWHUV



���� )HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������� WR ������������ PPSP

RU

������� WR ���������� LSP

1RWHV

7KLV IHHGUDWH PD\ EH PRGLILHG E\ WKH RSHUDWRU ZLWK WKH UDSLG
IHHGUDWH RYHUULGH VZLWFK�

$ YDOXH IRU WKLV IHHGUDWH LV VHW LQGHSHQGHQWO\ IRU HDFK D[LV� 0RWLRQV
WKDW XVH PRUH WKDQ RQH D[LV IRU UDSLG SRVLWLRQLQJ �LQFOXGLQJ D YLUWXDO
D[LV ZKLFK UHTXLUHV WZR D[HV WR SRVLWLRQ� XVH D IHHGUDWH WKDW ZLOO QRW
H[FHHG WKH UDSLG IHHGUDWH IRU DQ\ RI WKH PRYLQJ D[HV� 5HIHU WR \RXU
��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU DGGLWLRQDO
LQIRUPDWLRQ�

0D[LPXP &XWWLQJ )HHGUDWH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP IHHGUDWH WKDW WKH D[LV XVHV
ZKHQ PRYLQJ DW D SURJUDPPHG IHHGUDWH� 7KLV LV DOVR UHIHUUHG WR DV D
´IHHGUDWH FODPSµ EHFDXVH WKH IHHGUDWH LV� LQ HIIHFW� FODPSHG DW WKLV
PD[LPXP FXWWLQJ IHHGUDWH� :KHQ DQ DWWHPSW LV PDGH WR H[FHHG WKH
PD[LPXP FXWWLQJ IHHGUDWH WKURXJK SURJUDPPLQJ RU XVLQJ WKH
IHHGUDWH RYHUULGH VZLWFK� WKH IHHGUDWH LV ´FODPSHGµ DW WKH PD[LPXP
FXWWLQJ IHHGUDWH� 7KLV SDUDPHWHU GRHV QRW DIIHFW UDSLG IHHGUDWHV
�*���� 7KH PD[LPXP FXWWLQJ IHHGUDWH FDQ QRW EH ODUJHU WKDQ WKH
YDOXH VHW IRU 5DSLG )HHGUDWH IRU 3RVLWLRQLQJ SDUDPHWHU�

,Q D FRQWRXULQJ PRYH LQYROYLQJ PRUH WKDQ RQH D[LV� WKH FRQWURO
OLPLWV WKH YHFWRU IHHGUDWH VR WKDW WKH PD[LPXP FXWWLQJ IHHGUDWHV RI
DOO D[HV LQYROYHG DUH QRW H[FHHGHG�



����)HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
(IIHFW RI 0D[LPXP &XWWLQJ )HHGUDWH

; $[LV IHHGUDWH 0D[�

< D[LV
)HHGUDWH

0D[�

$FWXDO IHHGUDWH UHGXFHG
IRU ERWK D[HV VR WKDW
WKH ; D[LV GRHV QRW
H[FHHG LWV PD[� YDOXH
VSHFLILHG LQ $03

)HHGUDWH DVVRFLDWHG
ZLWK D SURJUDPPHG
PRYH ZRXOG UHTXLUH
WKH ; D[LV WR H[FHHG
LWV PD[LPXP DOORZHG
IHHGUDWH

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
DGGLWLRQDO LQIRUPDWLRQ DERXW D[LV PRWLRQ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

������� LSP RU PPSP WR 5DSLG )HHGUDWH IRU 3RVLWLRQLQJ

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�



���� )HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)HHGUDWH 2YHUULGH SDUDPHWHUV LQFOXGH�

5DSLG 2YHUULGH LQ 'U\ 5XQ

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH 5DSLG )HHGUDWH 2YHUULGH
VZLWFK DIIHFWV WKH )HHGUDWH ZKHQ 'U\ 5XQ LV DFWLYH� 1RWH WKDW 'U\
5XQ UHSODFHV DOO IHHGUDWHV SURJUDPPHG ZLWK DQ )�ZRUG LQ D SURJUDP
ZLWK WKH 0D[LPXP FXWWLQJ IHHGUDWH� 5DSLG PRYHV UHPDLQ DW WKH
UDSLG IHHGUDWH� 5HIHU WR FKDSWHU � RI \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU DGGLWLRQDO LQIRUPDWLRQ RQ 'U\ 5XQ PRGH�

7UXH �� IRU WKLV SDUDPHWHU PHDQV WKDW �5$3,' )(('5$7( 29(55,'(!

DIIHFWV WKH IHHGUDWH IRU UDSLG PRYHV ZKHQ D SURJUDP LV H[HFXWLQJ LQ
'U\ 5XQ� 7KH SURJUDPPHG IHHGUDWHV DUH RYHUULGGHQ XVLQJ
�)(('5$7( 29(55,'(!�

)DOVH �� IRU WKLV SDUDPHWHU PHDQV WKDW WKH 5DSLG )HHGUDWH 2YHUULGH
VZLWFK LV LJQRUHG ZKHQ D SURJUDP LV H[HFXWLQJ LQ 'U\ 5XQ PRGH�
%RWK UDSLG DQG SURJUDPPHG IHHGUDWHV DUH RYHUULGGHQ XVLQJ
�)(('5$7( 29(55,'(! RQ WKH 07% SDQHO�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH HQWHUHG KHUH DSSOLHV WR DOO
D[HV�

)HHGUDWH 2YHUULGH
3DUPHWHUV



����)HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

´ )�µ 5DSLG 2YHUULGH 3HUFHQW

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHW D YDOXH IRU WKH ILUVW SRVLWLRQ RI WKH 5DSLG
)HHGUDWH 2YHUULGH VZLWFK �ODEHOHG )� RQ WKH 07% SDQHO�� (QWHU D
SHUFHQW YDOXH IRU WKLV SDUDPHWHU� 7KH YDOXH IRU WKH RWKHU WKUHH VZLWFK
SRVLWLRQV LV GHWHUPLQHG LQ 3$/� 7KH D[LV WUDYHOV LQ QRUPDO UDSLG
SRVLWLRQLQJ �*��� PRGH DW WKH 5DSLG )HHGUDWH IRU 3RVLWLRQLQJ
PXOWLSOLHG E\ WKH SHUFHQW YDOXH HQWHUHG KHUH ZKHQ WKH 5DSLG
)HHGUDWH RYHUULGH VZLWFK LV VHW WR )��

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

� WR ����

1RWHV

:KHQ D YDOXH RI �� LV VHW IRU WKLV SDUDPHWHU� WKH 5DSLG )HHGUDWH IRU
3RVLWLRQLQJ LV UHGXFHG WR � DQG� LQ HIIHFW� SODFHV WKH FRQWURO LQ
´)HHGKROG�µ 1R D[LV PRWLRQ WDNHV SODFH�

:KHQ WKH FRQWURO SRZHUV XS )� LV WKH GHIDXOW IHHGUDWH RYHUULGH RQ D
SXVK�EXWWRQ 07% SDQHO�

7KLV SDUDPHWHU LQ QR ZD\ UHODWHV WR WKH VLQJOH�GLJLW ´)HHGUDWH IRU )�µ
SDUDPHWHU�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

([WHUQDO 'HFHO 6SHHG �&XWWLQJ �

)XQFWLRQ

(QWHU WKH IHHGUDWH DW ZKLFK DOO D[HV GHFHOHUDWH WR ZKHQ DQ H[WHUQDO
GHFHOHUDWLRQ UHTXHVW LV VHQW IURP WKH /RJLF SURJUDP GXULQJ D FXWWLQJ
PRYH �*��� *��� RU *�� DFWLYH��

7KLV IHDWXUH UHTXLUHV FRRUGLQDWLRQ ZLWK WKH /RJLF 3URJUDP DQG LV
XVXDOO\ VHW XS WR RSHUDWH DV IROORZV�

$Q D[LV WUDYHO VZLWFK LV SODFHG DW D SRLQW ZKHUH \RX ZDQW WR VORZ
GRZQ D[LV WUDYHO� 8VXDOO\ WKLV LV VRPHZKHUH QHDU WKH KDUGZDUH
RYHUWUDYHO� :KHQ WKH VZLWFK LV WULSSHG� WKH ORJLF IODJ ´([WHUQDO
'HFHOHUDWLRQ 5HTXHVWµ LV VHW 758(� DQG WKH FRQWURO GHFHOHUDWHV DOO
D[HV WR WKH IHHGUDWH HQWHUHG IRU WKLV SDUDPHWHU�



���� )HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$V ORQJ DV WKH ORJLF IODJ UHPDLQV 758(� DOO D[LV PRWLRQ LQ DQ\
GLUHFWLRQ ZLOO EH UHVWULFWHG WR WKH IHHGUDWH HQWHUHG KHUH� 5HIHU WR \RXU
��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU PRUH LQIRUPDWLRQ�

-RJJLQJ PRYHV DUH QRW DIIHFWHG E\ WKLV SDUDPHWHU�

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH VSHHG VHOHFWHG KHUH LV DSSOLHG
WR DOO D[HV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ����������� PPSP

RU

������� WR ��������� LSP

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

([WHUQDO 'HFHO 6SHHG �3RVLW ��

)XQFWLRQ

(QWHU WKH IHHGUDWH WR ZKLFK WKH D[LV LV WR GHFHOHUDWH ZKHQ DQ H[WHUQDO
GHFHOHUDWLRQ UHTXHVW LV VHQW IURP WKH /RJLF 3URJUDP GXULQJ D
SRVLWLRQLQJ PRYH �*�� DFWLYH��

7KLV IHDWXUH UHTXLUHV FRRUGLQDWLRQ ZLWK WKH /RJLF 3URJUDP DQG LV
XVXDOO\ VHW XS WR RSHUDWH DV IROORZV�

$Q D[LV WUDYHO VZLWFK LV SODFHG DW D SRLQW ZKHUH \RX ZDQW WR VORZ
GRZQ D[LV WUDYHO� 8VXDOO\ WKLV LV VRPH SODFH QHDU WKH KDUGZDUH
RYHUWUDYHO� :KHQ WKH VZLWFK LV WULSSHG� WKH /RJLF IODJ ´([WHUQDO
'HFHOHUDWLRQ 5HTXHVWµ LV VHW 758(� DQG WKH FRQWURO GHFHOHUDWHV HDFK
D[LV WR WKH IHHGUDWH HQWHUHG IRU WKLV SDUDPHWHU�

$V ORQJ DV WKH ORJLF IODJ UHPDLQV 758(� WKH PRWLRQ RI HDFK D[LV LQ
DQ\ GLUHFWLRQ LV UHVWULFWHG WR WKH IHHGUDWH HQWHUHG KHUH� 5HIHU WR \RXU
��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU PRUH LQIRUPDWLRQ�

-RJJLQJ PRYHV DUH QRW DIIHFWHG E\ WKLV SDUDPHWHU�



����)HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�������� WR ����������� PPSP

RU

������� WR ��������� LSP

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

6NLS &\FOH )HHGUDWH 3DUDPHWHUV LQFOXGH�

7KHVH SDUDPHWHUV DSSO\ WR WKH 6NLS F\FOHV WKDW DUH H[HFXWHG ZKHQ
RQH RI WKHVH *�FRGHV LV SURJUDPPHG�

*�� *��

*���� *����

*���� *����

*���� *����

*���� *����

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
DGGLWLRQDO LQIRUPDWLRQ RQ VNLS F\FOH IHHGUDWHV�

6NLS &\FOH )HHGUDWH
3DUDPHWHUV



���� )HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH $03 6NLS )HHGUDWH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH ZKHWKHU WKH 6NLS F\FOHV� ZKLFK DUH
H[HFXWHG ZKHQ D *�� � *���� RU *�� � *���� LV SURJUDPPHG� XVH
WKH FXUUHQW SURJUDPPHG IHHGUDWH RU WKH IHHGUDWH HQWHUHG DV DQ $03
SDUDPHWHU�

12 �� HQWHUHG DV D YDOXH IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO WR XVH
WKH FXUUHQW SURJUDPPHG IHHGUDWH� 7KH IHHGUDWH HQWHUHG DV DQ $03
SDUDPHWHU LV LJQRUHG�

<(6 �� HQWHUHG DV D YDOXH IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO WR XVH
WKH $03 IHHGUDWH IRU WKH 6NLS F\FOH� 7KH SURJUDPPHG IHHGUDWH LV
LJQRUHG GXULQJ VNLS F\FOH H[HFXWLRQ�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >�@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH DSSOLHV WR DOO D[HV�

6NLS )HHGUDWH )RU *���*��

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR HVWDEOLVK WKH IHHGUDWH WKDW WKH VNLS F\FOHV XVH
ZKHQ H[HFXWHG� 7KH IHHGUDWH VHW KHUH IRU WKHVH SDUDPHWHUV LV XVHG
RQO\ LI WKH SDUDPHWHU 8VH $03 6NLS )HHGUDWH LV ´\HV�µ ,I WKDW
SDUDPHWHU LV ´QR�µ WKHQ WKHVH SDUDPHWHUV DUH LJQRUHG� 5HIHU WR \RXU
��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ VNLS
F\FOH IHHGUDWHV�

(QWHU D IHHGUDWH IRU WKLV SDUDPHWHU LQ XQLWV RI LQFKHV�SHU�PLQXWH RU
PLOOLPHWHUV�SHU�PLQXWH�



����)HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 1RWH WKDW WKH *�� DQG *���� DUH IXQFWLRQDOO\ LGHQWLFDO
DV DUH WKH *�� DQG *���� FRGHV� 7KLV PHDQV WKDW WKH\
XVH WKH VDPH IHHGUDWH IRU H[HFXWLRQ� DQG WKHUH LV RQO\
RQH IHHGUDWH SDUDPHWHU IRU ERWK SDLUV�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

*���*�����*���*���� 6NLS )HHGUDWH >�@

*�����*���� 6NLS )HHGUDWH >�@

*�����*���� 6NLS )HHGUDWH >�@

*�����*���� 6NLS )HHGUDWH >�@

5DQJH

������� WR ������������ PPSP

RU

������� WR ���������� LSP

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH HQWHUHG KHUH DSSOLHV WR DOO
D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HQWHU WKH DPRXQW RI LQDFFXUDF\ SHUPLWWHG ZKHQ
SURJUDPPLQJ WKH FUHDWLRQ RI DQ DUF� 7KH FRQWURO WDNHV WKH GLVWDQFH
IURP WKH VWDUW�SRLQW RI WKH DUF WR WKH FHQWHU�SRLQW� DQG WKH GLVWDQFH
IURP WKH HQG�SRLQW RI WKH DUF WR WKH FHQWHU�SRLQW� DQG GHWHUPLQHV WKH
GLIIHUHQFH EHWZHHQ WKHVH WZR GLVWDQFHV�

,I WKH GLIIHUHQFH EHWZHHQ WKHVH WZR OHQJWKV LV JUHDWHU WKDQ WKH YDOXH
HQWHUHG IRU WKLV SDUDPHWHU� WKH FRQWURO JHQHUDWHV DQ HUURU�

7KLV HUURU LV QRUPDOO\ JHQHUDWHG ZKHQ XVLQJ ,� -� . WR SURJUDP WKH
DUF FHQWHU� :KHQ XVLQJ DQ 5 WR SURJUDP WKH DUF FHQWHU� WKH RQO\ WLPH
WKLV HUURU PD\ RFFXU LV LI WKH GLVWDQFH EHWZHHQ WKH VWDUW�SRLQW DQG
HQG�SRLQW RI WKH DUF LV PRUH WKDQ WZLFH WKH SURJUDPPHG UDGLXV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

&LUFXODU (UURU 7ROHUDQFH
/LPLW



����� )HHGUDWH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR �������� PP

RU

������� WR ������� LQFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

$FF�'HF 3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ $03
SDUDPHWHUV IRU WKH D[HV FRQWUROOHG E\ WKH ��3&�

8VH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ �$FF��'HF� SDUDPHWHUV WR FRQWURO
WKH PHWKRG DQG UDWH RI VSHHG FKDQJH ZKHQ DQ D[LV LV VWDUWLQJ RU
VWRSSLQJ�

:KHQ \RX VHOHFW WKH ´$FF��'HF 3DUDPHWHUVµ JURXS IURP WKH PDLQ
PHQX VFUHHQ LQ WKH $03 DSSOLFDWLRQ� WKH ZRUNVWDWLRQ GLVSOD\V WKLV
VFUHHQ�

7KLV FKDSWHU FRYHUV WKHVH $FF��'HF SDUDPHWHUV�

3DUDPHWHU� 3DJH�

3RVLWLRQLQJ $FF��'HF 0RGH �����

9HORFLW\ 6WHS IRU $FF��'HF �����

/LQHDU $FFHOHUDWLRQ 5DPS �����

/LQHDU 'HFHOHUDWLRQ 5DPS ������

6��&XUYH $FFHOHUDWLRQ 5DPS ������

6��&XUYH 'HFHOHUDWLRQ 5DPS ������

0DQXDO 'HOD\ &RQVWDQW ������

3URJUDPPHG 'HOD\ &RQVWDQW ������

0DQXDO $FF��'HF 0RGH ������

$[LV -HUN ������

0LQLPXP 3URJUDPPDEOH -HUN ������

&KDSWHU 2YHUYLHZ



����� $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH SDUDPHWHUV LQ WKHVH VXEVHFWLRQV FRYHU OLQHDU DQG H[SRQHQWLDO
DFFHOHUDWLRQ IRU WKH FRQWURO� 6RPH DUH JOREDO SDUDPHWHUV �WKH\ DIIHFW
DOO D[HV� DQG VRPH FDQ EH HQWHUHG LQGHSHQGHQWO\ IRU HDFK D[LV�

3URSHU VHWWLQJ RI WKHVH SDUDPHWHUV LV QHFHVVDU\ IRU DFFXUDWH� HIILFLHQW�
DQG VDIH PDFKLQH SHUIRUPDQFH�

,Q JHQHUDO� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV QHHG WR EH LQFUHDVHG
ZKHQ DWWHPSWLQJ WR RSHUDWH D PDFKLQH ZLWK KLJK JDLQ DQG PLQLPXP
IROORZLQJ HUURU� ,I QRW� WKH PDFKLQH PD\ IUHTXHQWO\ VKXW GRZQ GXH
WR IHHGEDFN HUURUV ZKHQ WKH D[HV VWDUW DQG VWRS�

&DOFXODWLQJ \RXU /LQHDU $FF��'HF 5DPS
$VVXPLQJ \RXU LQLWLDO JDLQ RI SRVLWLRQ ORRS KDV EHHQ VHOHFWHG�
FRQILJXUDWLRQ RI WKH /LQHDU $FF��'HF UDPS LV D VWUDLJKW IRUZDUG
FDOFXODWLRQ�

7KH SRVLWLRQ ORRS JDLQ VHWV WKH RYHUDOO UHVSRQVH WLPH IRU WKH VHUYR�
)RU D JLYHQ JDLQ� WKH WLPH UHTXLUHG WR JR IURP RQH VWHDG\ VWDWH
YHORFLW\ WR DQRWKHU VWHDG\ VWDWH YHORFLW\ LV D FRQVWDQW�

3RVLWLRQ /RRS *DLQ $SSUR[LPDWH 5HVSRQVH 7LPH

��� ,30�PLO ��� PVHF

� ,30�PLO ��� PVHF

� ,30�PLO �� PVHF

� ,30�PLO �� PVHF

� ,30�PLO �� PVHF

7KH DSSUR[LPDWH 5HVSRQVH 7LPH �LQ WKH WDEOH RQ SDJH ������ LV
LQYHUVHO\ SURSRUWLRQDO WR WKH SRVLWLRQ ORRS JDLQ� <RX FDQ FDOFXODWH LW
LI LW GRHV QRW DSSHDU LQ WKH WDEOH DERYH E\ DSSO\LQJ WKH SURSRUWLRQ�
6LPSO\ GLYLGH ��� PVHF E\ \RXU SRVLWLRQ ORRS JDLQ�

��� PVHF�

3RVLWLRQ /RRS *DLQ
$SSUR[LPDWH 5HVSRQVH 7LPH  

$SSO\LQJ DQ $FF��'HF UDPS WKDW LV VWHHSHU WKDQ WKH DFWXDO UHVSRQVH
FXUYH RI WKH VHUYR LV WKH VDPH DV DSSO\LQJ D VWHS IXQFWLRQ ZLWK QR
$FF��'HF UDPS� )RU WKH $FF��'HF UDPS WR KDYH DQ\ HIIHFW RQ WKH
RSHUDWLRQ RI WKH VHUYR WKH UDPS PXVW EH EHORZ WKH UHVSRQVH FXUYH RI
WKH VHUYR� ,I \RX VHOHFWHG &ORVHG /RRS IRU WKH SRVLWLRQ ORRS W\SH� WKH
DSSUR[LPDWH UHVSRQVH WLPH RI \RXU VHUYR� DQG WKH PD[LPXP
FRQWRXULQJ VSHHG� WKH FRUUHFW $FF��'HF UDPS FDQ EH FDOFXODWHG
GLUHFWO\�

0D[LPXP &RQWRXULQJ 6SHHG �,30�

$SSUR[LPDWH 5HVSRQVH 7LPH �PVHF�
/LQHDU $FF��'HF 5DPS  

$FFHOHUDWLRQ DQG
'HFHOHUDWLRQ



�����$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,I WKH VHOHFWHG SRVLWLRQ ORRS W\SH LV =HUR )ROORZLQJ
(UURU� \RX PXVW XVH WKH 5DSLG 7UDYHUVH LQVWHDG RI
0D[LPXP &RQWRXULQJ 6SHHG�

7KLV FDOFXODWLRQ UHVXOWV LQ D UDPS H[SUHVVHG LQ LQFKHV SHU PLQXWH SHU
PLOOLVHFRQG� $SSO\ WKH DSSURSULDWH FRQYHUVLRQ IDFWRUV WR FRQYHUW LW
LQWR WKH XQLWV \RX KDYH VHOHFWHG WR HQWHU YLD $03� 7KLV UDPS UHVXOWV
LQ D OLQHDU UHVSRQVH WKURXJKRXW WKH FRQWRXULQJ UDQJH IRU DFFXUDWH
FRQWRXULQJ PRYHV� ,W ZLOO DOVR DOORZ WKH UHVSRQVH WR FXUYH DW VSHHGV
DERYH WKH FRQWRXULQJ UDQJH�

)XQFWLRQ

8VH WKLV SDUDPHWHU LQ FRQMXQFWLRQ ZLWK $FF��'HF *��FRGHV �*���
����� DQG ����� WR VHOHFW WKH W\SH RI DFFHOHUDWLRQ RU GHFHOHUDWLRQ WR
XVH ZKHQ LQ SRVLWLRQLQJ �*��� DQG H[DFW VWRS PRGHV� ,W GRHV QRW
DIIHFW WKH W\SH RI DFFHOHUDWLRQ RU GHFHOHUDWLRQ XVHG GXULQJ D[LV
MRJJLQJ RU FRQWRXULQJ RU FXWWLQJ PRYHV �*��� *��� *����

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH $FF��'HF PRGH VHOHFWHG KHUH LV
DSSOLHG WR DOO D[HV�

� ([SRQHQWLDO $FF��'HF �� ,I H[SRQHQWLDO $FF��'HF LV VHOHFWHG IRU
WKLV SDUDPHWHU� WKH D[LV YHORFLW\ �GXULQJ SRVLWLRQLQJ PRYHV�
LQFUHDVHV RU GHFUHDVHV DW DQ H[SRQHQWLDO UDWH GHWHUPLQHG E\ WKH
3URJUDPPHG 'HOD\ &RQVWDQW SDUDPHWHU� ,I ([SRQHQWLDO LV
VHOHFWHG� WKHQ ([SRQHQWLDO $FF��'HF ZLOO EH SHUIRUPHG GXULQJ
SRVLWLRQLQJ� UHJDUGOHVV RI WKH DFWLYH $FF��'HF PRGH �*���[��

)LJXUH ����
([SRQHQWLDO $FF��'HF

7LPH FRQVWDQW GHILQHG E\ WKH SDUDPHWHUV
0$18$/ RU 352*5$00(' '(/$< &2167$17

7LPH �VHFRQGV�
�

��� RI FRPPDQGHG
FKDQJH LQ VSHHG

(;321(17,$/
'HFHOHUDWLRQ

(;321(17,$/
$FFHOHUDWLRQ &RPPDQGHG

)HHGUDWH

)HHGUDWH

3RVLWLRQLQJ $&&�'(&
0RGH



����� $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 5DSLG PRYHV WKDW DUH PDGH IRU D ODWKH FRQWURO W\SH
ZKHQ SHUIRUPLQJ D FRPSRXQG WXUQLQJ URXWLQH GR QRW
XVH WKLV SDUDPHWHU� 5DSLG PRYHV IRU FRPSRXQG WXUQLQJ
URXWLQHV DOZD\V XVH H[SRQHQWLDO $FF��'HF UHJDUGOHVV RI
WKH VHWWLQJ RI WKLV SDUDPHWHU� %H DZDUH WKDW LI \RX
FKRRVH OLQHDU $FF��'HF IRU WKLV SDUDPHWHU� DQG LI \RX
DUH JRLQJ WR XVH FRPSRXQG WXUQLQJ URXWLQHV� \RX PXVW
VWLOO FRQILJXUH WKH D[HV WR DOORZ UDSLG PRYHV LQ
H[SRQHQWLDO $FF�'HF� 7KLV UHTXLUHV WKDW WKH VHWWLQJ RI
WKH SDUDPHWHU IRU WKH 3URJUDPPHG 'HOD\ &RQVWDQW PXVW
EH YDOLG ZLWK WKH IHHGUDWH FKRVHQ DV WKH UDSLG IHHGUDWH
IRU HDFK D[LV� ,I LPSURSHUO\ FRQILJXUHG� WKH FRQWURO
PD\ JHQHUDWH D 6(592 $03/,),(5 )$8/7 HUURU
ZKHQ D UDSLG PRYH LV H[HFXWHG LQ D FRPSRXQG WXUQLQJ
URXWLQH�

� /LQHDU RU 6��&XUYH $FF��'HF DV 3HU *��&RGH �� 8VH WKLV
SDUDPHWHU WR VHOHFW WKH W\SH RI DFF��GHF PRGH �/LQHDU RU 6��&XUYH�
\RX ZDQW WR SHUIRUP� $FWLYDWLQJ *�� HQDEOHV /LQHDU $FF�'HF�
$FWLYDWLQJ *���� HQDEOHV 6��&XUYH $FF��'HF� 6��&XUYH $FF��'HF
LV RQO\ DSSOLFDEOH WR SRVLWLRQLQJ PRYHV LQ ([DFW 6WRS PRGH�



�����$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
/LQHDU $FF��'HF

7LPH

7LPH

$
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-HUN LV
,QILQLWH



����� $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
6��&XUYH $FF��'HF

$FFHOHUDWLRQ
5DPS

-HUN

7LPH �VHF�

7LPH �VHF�

$
FF
HO
HU
DW
LR
Q

-H
UN

7LPH �VHF�

9
HO
RF
LW\

6��&XUYH
'HFHOHUDWLRQ

-HUN

&RPPDQGHG
)HHGUDWH

6��&XUYH
$FFHOHUDWLRQ

/LQHDU
$FF

/LQHDU
'HF

-HUN -HUN
-HUN

5HIHU WR WKH IROORZLQJ WDEOH WR GHWHUPLQH WKH W\SH RI DFF��GHF PRGH
WKDW ZLOO EH XVHG LQ SRVLWLRQLQJ �*��� RU H[DFW VWRS �*��� PRGH
ZKHQ WKLV SDUDPHWHU LV VHW DV OLQHDU RU 6��&XUYH�

,I \RX ZDQW WKLV DFF��GHF W\SH� 6HOHFW WKLV DFF��GHF PRGH�

/LQHDU *��

6��&XUYH IRU SRVLWLRQLQJ DQG H[DFW
VWRS

*����

$FF��'HF GLVDEOHG *����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@



�����$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ([SRQHQWLDO

�E� /LQHDU RU 6��&XUYH DV SHU *��FRGH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

$[LV MRJJLQJ PRYHV XVH HLWKHU OLQHDU RU H[SRQHQWLDO $FF��'HF DV
GHILQHG LQ $03 YLD 0DQXDO $FF��'HF �UHIHU WR SDJH ������ IRU PRUH
LQIRUPDWLRQ DERXW 0DQXDO $FF��'HF�� $[LV FXWWLQJ PRYHV XVH
/LQHDU RU 6��&XUYH $FF�'HF�

)XQFWLRQ

,I WZR DGMDFHQW PRWLRQ EORFNV LQ D SURJUDP UHTXLUH GLIIHUHQW D[LV
IHHGUDWHV� $FF��'HF PD\ EH QHFHVVDU\ WR VPRRWK WKH VSHHG WUDQVLWLRQ�
7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU VSHFLILHV WKH PD[LPXP FKDQJH
LQ IHHGUDWH WKDW ZLOO EH H[HFXWHG ZLWKRXW DQ\ $FF��'HF DFWLYDWHG�

)RU H[DPSOH� HQWHULQJ �� PPSP KHUH� PHDQV WKDW DQ\ IHHGUDWH
FKDQJHV HTXDO WR RU OHVV WKDQ �� PPSP ZLOO EH H[HFXWHG DV D VWHS�
ZLWK QR $FF�'HF� $FF��GHF UDPSLQJ ZLOO EH XVHG IRU DQ\ IHHGUDWH
WUDQVLWLRQV JUHDWHU WKDQ �� PPSP�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21�(QWHULQJ WRR ODUJH D YDOXH KHUH PD\
UHVXOW LQ GDPDJH WR WKH SDUW� WRROLQJ� RU PDFKLQH�
/DUJH FKDQJHV LQ IHHGUDWH VKRXOG DOZD\V EH PDGH
JUDGXDOO\ ZKHQ XVLQJ $FF�'HF�

)RU PRVW D[LV FRQILJXUDWLRQV� WKLV YDOXH VKRXOG EH OHVV WKDQ RU HTXDO
WR WKH YDOXH HQWHUHG IRU WKH $FF��'HF 5DPS SDUDPHWHU�

9HORFLW\ 6WHS IRU
$&&��'(&



����� $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@
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��� >����@

��� >����@

��� >����@
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5DQJH

������� WR ����������� PPSP

RU

������� WR ��������� LSP�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH DFFHOHUDWLRQ UDWH IRU HDFK D[LV GXULQJ
/LQHDU $FF��'HF 0RGH �*���� $ ��� YDOXH LQ WKLV PRGH GLVDEOHV
$FF��'HF IRU WKH DSSOLFDEOH D[LV� 7KLV UDPS YDOXH LV XVHG SHU D[LV
IRU PDQXDO PRWLRQ ZKHQ WKH0DQXDO $FF��'HF SDUDPHWHU LV VHW WR
/LQHDU�

,PSRUWDQW� ,I \RX DWWHPSW WR UXQ WKH D[LV ZLWK D KLJK JDLQ �UHIHU WR
WKH ,QLWLDO *DLQ SDUDPHWHU LQ FKDSWHU ��� KLJKHU YDOXHV
DUH JHQHUDOO\ UHTXLUHG IRU WKLV SDUDPHWHU WR DYRLG
JHWWLQJ WKH ´(;&(66 )2//2:,1* (5525µ
PHVVDJH�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

/LQHDU $FFHOHUDWLRQ 5DPS



�����$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ������������ PP�VHF�VHF

RU

������� WR �������� LQFK�VHF�VHF

RU

������� WR ������������ GHJ�VHF�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,PSRUWDQW� ,I WKH 7\SH RI )HHGEDFN SDUDPHWHU �FKDSWHU �� LV VHW IRU
´=)( &ORVHG /RRSµ DQG WKH )HHG )RUZDUG 3HUFHQWDJH
LV VHW UHODWLYHO\ KLJK� WKHQ LW LV LPSRUWDQW WKDW WKH D[LV
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ UDPSLQJ FORVHO\ PDWFK WKH
´QDWXUDO UHVSRQVHµ RI WKH D[LV�

)LJXUH ����
0DWFKLQJ /LQHDU $FF� 5DPS WR WKH 1DWXUDO 5HVSRQVH RI WKH $[LV

7LPH �VHFRQGV�

)HHGUDWH

5DSLG

/LQHDU 5DPS
�VORSH RI WKLV OLQH�

1DWXUDO UHVSRQVH
FXUYH RI D[LV



������ $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHFHOHUDWLRQ UDWH IRU HDFK D[LV GXULQJ
/LQHDU $FF��'HF 0RGH �*���� $ ��� YDOXH LQ WKLV SDUDPHWHU IRUFHV
WKH V\VWHP WR UHSODFH WKLV YDOXH ZLWK WKH YDOXH VHW IRU /LQHDU
$FFHOHUDWLRQ 5DPS�

,PSRUWDQW� ,I \RX DWWHPSW WR UXQ WKH D[LV ZLWK D KLJK JDLQ �UHIHU WR
WKH ,QLWLDO *DLQ SDUDPHWHU LQ FKDSWHU ��� KLJKHU YDOXHV
DUH JHQHUDOO\ UHTXLUHG IRU WKLV SDUDPHWHU WR DYRLG
JHWWLQJ WKH ´(;&(66 )2//2:,1* (5525µ
PHVVDJH�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@
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5DQJH

������� WR ������������ PP�VHF�VHF

RU

������� WR �������� LQFK�VHF�VHF

RU

������� WR ������������ GHJ�VHF�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,PSRUWDQW� ,I WKH 7\SH RI )HHGEDFN SDUDPHWHU �FKDSWHU �� LV VHW IRU
´=)( &ORVHG /RRSµ DQG WKH )HHG )RUZDUG 3HUFHQWDJH
LV VHW UHODWLYHO\ KLJK� WKHQ LW LV LPSRUWDQW WKDW WKH D[LV
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ UDPSLQJ FORVHO\ PDWFK WKH
´QDWXUDO UHVSRQVHµ RI WKH D[LV�

/LQHDU 'HFHOHUDWLRQ 5DPS



������$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
0DWFKLQJ /LQHDU 'HF 5DPS WR WKH 1DWXUDO 5HVSRQVH RI WKH $[LV

7LPH �VHFRQGV�

)HHGUDWH

5DSLG

/LQHDU 'HF 5DPS
�VORSH RI WKLV OLQH�

1DWXUDO UHVSRQVH
FXUYH RI D[LV

)XQFWLRQ

8VH WKLV SDUDPHWHU ZKLOH 6��&XUYH $FF��'HF �*����� LV DFWLYH WR
VHOHFW WKH GHVLUHG DFFHOHUDWLRQ UDWH� $ ��� YDOXH LQ WKLV SDUDPHWHU
GLVDEOHV $FF��'HF IRU WKH DSSOLFDEOH D[LV�

,I D ODUJH YDOXH LV HQWHUHG KHUH� WKH D[LV DFFHOHUDWHV UDSLGO\� $ VPDOO
YDOXH UHVXOWV LQ D PRUH JUDGXDO DFFHOHUDWLRQ�

,PSRUWDQW� ,I \RX DWWHPSW WR UXQ WKH D[LV ZLWK D KLJK JDLQ �UHIHU WR
WKH ,QLWLDO *DLQ SDUDPHWHU LQ FKDSWHU ��� KLJKHU YDOXHV
DUH JHQHUDOO\ UHTXLUHG IRU WKLV SDUDPHWHU WR DYRLG
JHWWLQJ WKH ´(;&(66 )2//2:,1* (5525µ
PHVVDJH�

,PSRUWDQW� 7KLV SDUDPHWHU LV QRW IRU XVH ZLWK PDQXDO MRJJHG
PRWLRQ�

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

6� &XUYH $FFHOHUDWLRQ
5DPS



������ $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ������������ PP�VHF�VHF

RU

������� WR ������������ GHJ�VHF�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,PSRUWDQW� ,I WKH 6HUYR 3RVLWLRQ /RRS 7\SH SDUDPHWHU �FKDSWHU ��
LV VHW IRU ´=)( &ORVHG /RRSµ DQG WKH )HHG )RUZDUG
3HUFHQWDJH LV VHW UHODWLYHO\ KLJK� WKHQ LW LV LPSRUWDQW WKDW
WKH D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ UDPSLQJ FORVHO\
PDWFK WKH ´QDWXUDO UHVSRQVHµ RI WKH D[LV�

7KLV LV D VLPSOLILHG SURFHGXUH IRU GHWHUPLQLQJ WKH $FF� 5DPS YDOXH
LQ FDVHV ZKHUH LW LV FULWLFDO WR D[LV SHUIRUPDQFH�

)LJXUH ����
0DWFKLQJ 6��&XUYH $FF� 5DPS WR WKH 1DWXUDO 5HVSRQVH RI WKH $[LV

7LPH �VHFRQGV�

)HHGUDWH

5DSLG

1DWXUDO UHVSRQVH
FXUYH RI D[LV

6��&XUYH $FF5DPS



������$FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU DOORZV \RX WR VHOHFW WKH GHFHOHUDWLRQ UDWH IRU HDFK
D[LV GXULQJ 6��FXUYH $FF��'HF 0RGH �*������ $ ��� YDOXH LQ WKLV
SDUDPHWHU IRUFHV WKH V\VWHP WR UHSODFH WKLV YDOXH ZLWK WKH YDOXH VHW
IRU 6��&XUYH $FFHOHUDWLRQ 5DPS�

,I D ODUJH YDOXH LV HQWHUHG KHUH� WKH D[LV GHFHOHUDWHV UDSLGO\� $ VPDOO
YDOXH UHVXOWV LQ D PRUH JUDGXDO GHFHOHUDWLRQ�

,PSRUWDQW� ,I \RX DWWHPSW WR UXQ WKH D[LV ZLWK D KLJK JDLQ �UHIHU WR
WKH ,QLWLDO *DLQ SDUDPHWHU LQ FKDSWHU ��� KLJKHU YDOXHV
DUH JHQHUDOO\ UHTXLUHG IRU WKLV SDUDPHWHU WR DYRLG
JHWWLQJ WKH ´(;&(66 )2//2:,1* (5525µ
PHVVDJH�

,PSRUWDQW� 7KLV SDUDPHWHU LV QRW IRU XVH ZLWK PDQXDO MRJJHG
PRWLRQ�

$[LV 3DUDPHWHU
1XPEHU
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5DQJH

������� WR ������������ PP�VHF�VHF

RU

������� WR ������������ GHJ�VHF�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,PSRUWDQW� ,I WKH 6HUYR 3RVLWLRQ /RRS 7\SH SDUDPHWHU �FKDSWHU ��
LV VHW IRU ´=)( &ORVHG /RRSµ DQG WKH )HHG )RUZDUG
3HUFHQWDJH LV VHW UHODWLYHO\ KLJK� WKHQ LW LV LPSRUWDQW WKDW
WKH D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ UDPSLQJ FORVHO\
PDWFK WKH ´QDWXUDO UHVSRQVHµ RI WKH D[LV�

6�&XUYH 'HFHOHUDWLRQ
5DPS



������ $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV LV D VLPSOLILHG SURFHGXUH IRU GHWHUPLQLQJ WKH 'HF 5DPS YDOXH
LQ FDVHV ZKHUH LW LV FULWLFDO WR D[LV SHUIRUPDQFH�

,PSRUWDQW� 7KH GHFHOHUDWLRQ UDPS YDOXH PD\ EH VOLJKWO\ KLJKHU
WKDQ WKH DFFHOHUDWLRQ UDWH GXH WR IULFWLRQ�

)LJXUH ����
0DWFKLQJ 6��&XUYH 'HF 5DPS WR WKH 1DWXUDO 5HVSRQVH RI WKH $[LV

7LPH �VHFRQGV�

)HHGUDWH

5DSLG
1DWXUDO UHVSRQVH
FXUYH RI D[LV

6��&XUYH'HF5DPS
�VORSH RI WKLV OLQH�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH IRU
DOO PDQXDO PRYHV ZKHQ XVLQJ H[SRQHQWLDO PDQXDO DFF��GHF PRGH�
5HIHU WR SDJH ������ IRU PRUH LQIRUPDWLRQ DERXW DERXW 0DQXDO
$FF��'HF 0RGH�

´0DQXDOµ PRYHV UHIHUV WR PDQXDO MRJ� LQFUHPHQWDO MRJ DQG
KDQGZKHHO MRJ PRYHV� 7KHVH PRYHV DOZD\V XVH H[SRQHQWLDO
$FF��'HF ZKHQ MRJ PRGH LV H[SRQHQWLDO�

7KH YDOXH HQWHUHG KHUH LQGLFDWHV WKH QXPEHU RI ´FRDUVH LWHUDWLRQVµ
WKDW PDNH XS DQ $FF��'HF WLPH FRQVWDQW� $ FRDUVH LWHUDWLRQ LV RQH RI
WKH FRQWURO·V VRIWZDUH WLPLQJ F\FOHV DQG LV HTXDO WR RQH V\VWHP VFDQ
WLPH� 7KH $FF��'HF WLPH FRQVWDQW UHSUHVHQWV WKH DPRXQW RI WLPH
UHTXLUHG WR DFFHOHUDWH RU GHFHOHUDWH ��� RI WKH ZD\ WR WKH
FRPPDQGHG VSHHG �UHIHU WR )LJXUH ������

)RU DOO SUDFWLFDO SXUSRVHV� DFFHOHUDWLRQ RU GHFHOHUDWLRQ LV FRPSOHWHG
DIWHU ILYH WLPH FRQVWDQWV� 7KHUHIRUH� WKH WRWDO DFFHOHUDWLRQ RU
GHFHOHUDWLRQ WLPH FDQ EH GHWHUPLQHG E\ PXOWLSO\LQJ WKH YDOXH HQWHUHG
KHUH ILUVW E\ �� PLOOLVHFRQGV� DQG WKHQ E\ ��

0DQXDO 'HOD\ &RQVWDQW
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5DQJH

� WR ���

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

7KLV HTXDWLRQ FDQ EH XVHG WR DSSUR[LPDWH D[LV VSHHG DW DQ\ WLPH
GXULQJ H[SRQHQWLDO D[LV DFFHOHUDWLRQ�

6SHHG  �6LQ� � �6FRP � 6LQ��� � H�[�

ZKHUH �

6LQ  ,QLWLDO D[LV VSHHG

6FRP  &RPPDQGHG D[LV VSHHG

H  WKH QDWXUDO DQWLORJDULWKP

������V\VWHP VFDQ WLPH��HODSVHG WLPH LQ

VHFRQGV�

[  

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

�0DQXDO 'HOD\ &RQVWDQW�

)RU H[DPSOH� )LJXUH ���� VKRZV D[LV VSHHGV DW YDULRXV WLPHV GXULQJ
DQ H[SRQHQWLDO DFFHOHUDWLRQ� 7KLV H[DPSOH DVVXPHV DQ LQLWLDO VSHHG
RI ]HUR� D FRPPDQGHG VSHHG RI ��� LSP� D V\VWHP VFDQ WLPH RI ��
PV� DQG D0DQXDO 'HOD\ &RQVWDQW RI ���

$IWHU �� VHFRQGV �RQH WLPH FRQVWDQW�� WKH D[LV LV PRYLQJ DW D VSHHG RI
�� LSP� $IWHU �� VHFRQGV� WKH D[LV LV PRYLQJ �� LSP�
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)LJXUH ����
([SRQHQWLDO $FFHOHUDWLRQ ([DPSOH

��� ��� ��� ��� ���� 7LPH �VHFRQGV�
�

���

��

��

)HHGUDWH

&RPPDQGHG
)HHGUDWH

(;321(17,$/
$FFHOHUDWLRQ

7KH IROORZLQJ HTXDWLRQ FDQ EH XVHG WR DSSUR[LPDWH D[LV VSHHG DW DQ\
WLPH GXULQJ H[SRQHQWLDO D[LV GHFHOHUDWLRQ�

6SHHG  �6LQ� � �6LQ � 6FRP��� � H�[�

ZKHUH �

6LQ  ,QLWLDO D[LV VSHHG

6FRP  &RPPDQGHG D[LV VSHHG

H  WKH QDWXUDO DQWLORJDULWKP

������V\VWHP VFDQ WLPH��HODSVHG WLPH LQ

VHFRQGV�

[  

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

�0DQXDO 'HOD\ &RQVWDQW�

$V DQ DQRWKHU H[DPSOH� )LJXUH ���� VKRZV D[LV VSHHGV DW YDULRXV
WLPHV GXULQJ DQ H[SRQHQWLDO GHFHOHUDWLRQ� 7KLV H[DPSOH DVVXPHV DQ
LQLWLDO VSHHG RI ��� LSP� D FRPPDQGHG VSHHG RI ��� LSP� D V\VWHP
VFDQ WLPH RI �� PV� DQG D0DQXDO 'HOD\ &RQVWDQW RI ��

$IWHU ��� VHFRQGV �RQH WLPH FRQVWDQW�� WKH D[LV KDV GHFHOHUDWHG IURP
��� LSP WR ��� LSP� $IWHU ��� VHFRQGV� WKH D[LV KDV GHFHOHUDWHG WR
��� LSP�
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)LJXUH ����
([SRQHQWLDO 'HFHOHUDWLRQ ([DPSOH

� ��� ��� ��� ��� ��� 7LPH �VHFRQGV�

���

���

���

���

)HHGUDWH

,QLWLDO
)HHGUDWH

(;321(17,$/
'HFHOHUDWLRQ

&RPPDQGHG
)HHGUDWH

�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH WRWDO DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH
ZKHQHYHU ([SRQHQWLDO $FF��'HF LV EHLQJ XVHG GXULQJ SRVLWLRQLQJ
PRYHV� 7KLV LQFOXGHV 0', PRYHV DQG SURJUDPPHG PRYHV H[HFXWHG
ZKHQ *�� PRGH LV DFWLYH�

7KLV SDUDPHWHU LV VLJQLILFDQW RQO\ ZKHQ WKH SDUDPHWHU 3RVLWLRQLQJ
$FF��'HF 0RGH LV VHW IRU ´([SRQHQWLDO�µ

7KH YDOXH HQWHUHG KHUH LQGLFDWHV WKH QXPEHU RI ´FRDUVH LWHUDWLRQVµ
WKDW PDNH XS DQ $FF��'HF WLPH FRQVWDQW� $ FRDUVH LWHUDWLRQ LV RQH RI
WKH FRQWURO·V VRIWZDUH WLPLQJ F\FOHV DQG LV HTXDO WR RQH V\VWHP VFDQ
WLPH� 7KH $FF��'HF WLPH FRQVWDQW UHSUHVHQWV WKH DPRXQW RI WLPH
UHTXLUHG WR DFFHOHUDWH RU GHFHOHUDWH ��� RI WKH ZD\ WR WKH
FRPPDQGHG VSHHG �UHIHU WR )LJXUH ������

)RU DOO SUDFWLFDO SXUSRVHV� DFFHOHUDWLRQ RU GHFHOHUDWLRQ LV FRPSOHWHG
DIWHU ILYH WLPH FRQVWDQWV� 7KHUHIRUH� WKH WRWDO DFFHOHUDWLRQ RU
GHFHOHUDWLRQ WLPH FDQ EH GHWHUPLQHG E\ PXOWLSO\LQJ WKH YDOXH HQWHUHG
KHUH ILUVW E\ WKH V\VWHP VFDQ WLPH� DQG WKHQ E\ ��

3URJUDPPHG 'HOD\
&RQVWDQW



������ $FF�'HF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5HIHU WR WKH QRWHV IRU WKH SDUDPHWHU0DQXDO 'HOD\ &RQVWDQW IRU
PRUH DSSOLFDWLRQ LQIRUPDWLRQ DQG H[DPSOHV� 7KH HTXDWLRQV SURYLGHG
WKHUH FDQ EH DSSOLHG KHUH LI WKH YDULDEOH0DQXDO 'HOD\ &RQVWDQW LV
UHSODFHG ZLWK 3URJUDPPHG 'HOD\ &RQVWDQW�

7KLV LV QRW D SHU D[LV SDUDPHWHU� 7KH GHOD\ FRQVWDQW VHOHFWHG KHUH LV
DSSOLHG WR DOO D[HV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >�@

5DQJH

� WR ���

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU DOORZV \RX WR VHOHFW WKH $FF��'HF W\SH �H[SRQHQWLDO
RU OLQHDU� ZKHQ \RX DUH SHUIRUPLQJ PDQXDO PRWLRQ RQ \RXU FRQWURO
�H�J�� FRQWLQXRXV DQG LQFUHPHQWDO MRJJLQJ��

,I \RX VHOHFW ´OLQHDUµ� WKH SDUDPHWHU XVHV UDPSV $03HG IRU
SURJUDPPHG PRYHV IRU HDFK D[LV� 7KH $FF��'HF PRWLRQ DSSOLHV WR
FRQWLQXRXV PDQXDO� FRQWLQXRXV /RJLF D[LV PRYHU� DQG
LQFUHPHQWDO PDQXDO MRJV� )RU FRQWLQXRXV� WKH MRJ IHHGUDWH ZLOO EH
DFFHOHUDWHG IURP ]HUR WR WKH UHTXHVWHG IHHGUDWH� ZKHQ WKH UHTXHVW IRU
D MRJ LV LQLWLDWHG� 7KH MRJ ZLOO VWDUW WR GHFHOHUDWH DW WKH $03HG UDPS
UDWH ZKHQ WKH UHTXHVW WR MRJ LV UHOHDVHG�

6HOHFWLQJ ´/LQHDUµ FDXVHV \RXU V\VWHP WR DOZD\V XVH WKH GRZQORDGHG
$03 OLQHDU UDPS VHWWLQJV� UHJDUGOHVV RI FKDQJHV WR \RXU SDUW
SURJUDP�

7KH OLQHDU DFF��GHF UDPSV IRU LQFUHPHQWDO PDQXDO MRJV ZLOO EH
DFFHOHUDWHG IURP ]HUR WR WKH UHTXHVWHG IHHGUDWH ZKHQ D MRJ LV
LQLWLDWHG�

)RU ERWK FRQWLQXRXV DQG LQFUHPHQWDO PRWLRQ� WKHUH ZLOO EH QR
DFF��GHF ZKHQ DQ RYHUWUDYHO LV KLW� DOO FRPPDQGV ZLOO EH VWRSSHG
LPPHGLDWHO\� ,W ZLOO VWLOO PRYH SDVW WKH RYHUWUDYHO E\ WKH DPRXQW RI
WKH IROORZLQJ HUURU�

0DQXDO $&&��'(& 0RGH
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3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV
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5DQJH

6HOHFWLRQ 5HVXOW

�D� ([SRQHQWLDO

�E� /LQHDU

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

0DQXDO $FF��'HF GRHV QRW DIIHFW DFFHOHUDWLRQ RU GHFHOHUDWLRQ GXULQJ
SRVLWLRQLQJ �*��� RU FRQWRXULQJ PRYHV �*��� *��� RU *����

5HIHU WR WKH WDEOH EHORZ WR GHWHUPLQH WKH W\SH RI DFF��GHF SHUIRUPHG
IRU PDQXDO PRWLRQ�

0RWLRQ 7\SH $OZD\V 8VHV
([SRQHQWLDO $FF��'HF

&RQILJXUDEOH LQ $03
E\ 6\VWHP ,QVWDOOHU

+RPLQJ ✔

/RJLF��D[LV +RPH 7\SH ✔

0DQXDO FRQWLQXRXV PRWLRQ ✔

0DQXDO LQFUHPHQWDO PRWLRQ ✔

/RJLF D[LV PRYHU �7\SHV �
WKURXJK � DUH FRQWLQXRXV�
LQFUHPHQWDO� DQG DEVROXWH�

✔

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH PD[LPXP MHUN IRU HDFK D[LV XVHG LQ
D *���� EORFN� 7KLV SDUDPHWHU LV RQO\ XVHG ZKHQ LQ 6��&XUYH
$FF��'HF �*����� PRGH DQG ZKHQ LQ RQH RI WKH IROORZLQJ PRGHV�
3RVLWLRQLQJ �*��� DQG ([DFW 6WRS �*���QRQPRGDO DQG *���PRGDO��
3URJUDPPLQJ *���� YDOXHV WKDW DUH RXW RI UDQJH JHQHUDWHV WKH
GHFRGH HUURU� ´5$03�-(5. 287 2) 5$1*(µ�

$[LV -HUN LV DOVR XVHG DW 372 WR DOORFDWH WKH SHU D[LV 6��&XUYH ILOWHU
VL]H EXIIHU� ZLWK D PLQLPXP VL]H RI � LWHUDWLRQV ����� VHF� DQG D
PD[LPXP VL]H RI �� LWHUDWLRQV ����� VHF��

$[LV -HUN
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5DQJH

������� WR �������������� PP�VHF�VHF�VHF

RU

������� WR �������������� GHJ�VHF�VHF�VHF

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

8VH WKLV HTXDWLRQ WR FDOFXODWH WKH $[LV -HUN YDOXH�

5
7  ����� DQG

-

5
-0D[  ������ ZKHUH -0D[  � VFDQV ����� V� DQG

70LQ

5
-0LQ  ������ ZKHUH -0LQ  �� VFDQV ����� V�

70D[

:KHUH � ,V �

- $[LV MHUN YDOXH

5 5DPS YDOXH

7 6��&XUYH WLPH SHU V\VWHP VFDQ UDWH���

�7LPH LV LQ VHFRQGV�
�0D[LPXP 6��&XUYH WLPH  ���� V ��� VFDQV DW �� PV VFDQ UDWH�
0LQLPXP 6��&XUYH WLPH  ���� V �� VFDQV DW �� PV VFDQ UDWH�

5HIHU WR WKH WDEOH EHORZ IRU H[DPSOHV RI UHVXOWLQJ MHUN YDOXHV� JLYHQ
5� 7� DQG WKH V\VWHP VFDQ UDWH�
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&RDUVH )RUHJURXQG
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�H[DPSOH SHU
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����� LSP�V ����� V �� PV ������ LSP�V�V �PD[�

���� V ����� LSP�V�V �PLQ��

����� V ������ LSP�V�V
�H[DPSOH SHU
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)XQFWLRQ

8VH WKLV SDUDPHWHU ZKHQ LQ 6��&XUYH $FF��'HF �*����� PRGH WR
VSHFLI\ WKH PLQLPXP DOORZDEOH MHUN YDOXH WKDW WKH SDUW SURJUDP FDQ
VHW IRU HDFK D[LV XVHG LQ D *���� EORFN� 3URJUDPPLQJ *���� YDOXHV
WKDW DUH RXW RI UDQJH JHQHUDWHV WKH GHFRGH HUURU� ´5$03�-(5. 287
2) 5$1*(µ�

0LQLPXP 3URJUDPPDEOH -HUN LV DOVR XVHG DW 372 WR DOORFDWH WKH
6��&XUYH ILOWHU VL]H EXIIHU� ZLWK D PD[LPXP VL]H RI �� LWHUDWLRQV
����� VHF� DQG D PLQLPXP VL]H RI � LWHUDWLRQV ����� VHF��

7R FDOFXODWH WKH 0LQLPXP 3URJUDPPDEOH -HUN YDOXH�

�� 'HWHUPLQH WKH PD[LPXP DFFHOHUDWLRQ YDOXH DQG WKH DSSURSULDWH
XQLWV �H�J�� J� XVLQJ 6��&XUYH $FFHOHUDWLRQ SDUDPHWHU� 5HIHU WR
SDJH ������ IRU PRUH LQIRUPDWLRQ DERXW 6��&XUYH DFFHOHUDWLRQ�

�� 'HWHUPLQH WKH FRDUVH LWHUDWLRQ YDOXH LQ PLOOLVHFRQGV XVLQJ WKH
6\VWHP 6FDQ 7LPH SDUDPHWHU� 5HIHU WR SDJH ������ IRU PRUH
LQIRUPDWLRQ DERXW V\VWHP VFDQ WLPH�

�� 'HWHUPLQH WKH PD[LPXP OLQHDU YHORFLW\ �L�H�� UDSLG IHHGUDWH� DQG
WKH DSSURSULDWH XQLWV �H�J�� ,30� XVLQJ WKH 5DSLG )HHGUDWH IRU
3RVLWLRQLQJ SDUDPHWHU� 5HIHU WR SDJH ���� IRU PRUH LQIRUPDWLRQ
DERXW UDSLG IHHGUDWH IRU SRVLWLRQLQJ�

�� (QWHU WKH YDOXHV IURP VWHSV � WR � LQWR WKH VSUHDGVKHHW ORFDWHG RQ
WKH 0& (OHFWURQLF %XOOHWLQ %RDUG ����������������� ,I \RX GR QRW
KDYH DFFHVV WR WKH %XOOHWLQ %RDUG� WKH V\VWHP ZLOO SURPSW \RX
ZLWK IXUWKHU LQVWUXFWLRQV�

2QFH WKHVH YDOXHV DUH HQWHUHG� ([FHO ZLOO UHWXUQ WKH PLQLPXP DQG
PD[LPXP SURJUDPPDEOH MHUN YDOXHV� 7R PDQXDOO\ FDOFXODWH WKH
PLQLPXP SURJUDPPDEOH MHUN YDOXH� UHIHU WR SDJH �������

0LQLPXP 3URJUDPPDEOH
-HUN
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1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

&KDQJLQJ WKH 5DSLG )HHGUDWH RU $FFHOHUDWLRQ 5DPS DIIHFWV WKH
0LQLPXP 3URJUDPPDEOH -HUN YDOXH�

7R PDQXDOO\ FDOFXODWH WKH 0LQLPXP 3URJUDPPDEOH -HUN YDOXH� XVH
WKLV HTXDWLRQ�

8VH WKLV HTXDWLRQ WR FDOFXODWH WKH $[LV -HUN YDOXH�

5
,I 7  ����� WKHQ

-

5
-0D[  ����� ZKHUH -0D[  � VFDQV ����� V� DQG

70LQ

5
-0LQ  ������ ZKHUH -0LQ  �� VFDQV ����� V�

70D[

:KHUH � ,V �

- $[LV MHUN YDOXH

5 5DPS YDOXH

7 6��&XUYH WLPH SHU V\VWHP VFDQ UDWH���

�7LPH LV LQ VHFRQGV�
�0D[LPXP 6��&XUYH WLPH  ���� V �� VFDQV DW �� PV VFDQ UDWH�
0LQLPXP 6��&XUYH WLPH  ���� V ��� VFDQV DW �� PV VFDQ UDWH�

5HIHU WR WKH WDEOH EHORZ IRU H[DPSOHV RI UHVXOWLQJ MHUN YDOXHV� JLYHQ
5� DQG 7� DQG WKH V\VWHP VFDQ UDWH�
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&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&RQVWDQW 6XUIDFH 6SHHG

$V D FXWWLQJ WRRO·V GLVWDQFH IURP WKH FHQWHU RI D URWDWLQJ SDUW
FKDQJHV� WKH VXUIDFH VSHHG DOVR FKDQJHV� 8VH WKH FRQVWDQW VXUIDFH
VSHHG IHDWXUH �&66� WR PDLQWDLQ D WRRO·V FXWWLQJ VSHHG RQ D URWDWLQJ
SDUW UHJDUGOHVV RI WKH GLDPHWHU RI WKH SDUW� 5HIHU WR \RXU
SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ�

7KH &66 IHDWXUH LV DFWLYDWHG LQ D SURJUDP E\ D *�� FRGH� $ VXUIDFH
VSHHG LV SURJUDPPHG ZLWK DQ 6�ZRUG� 7KH &66 IHDWXUH PDLQWDLQV D
FRQVWDQW VXUIDFH VSHHG E\ YDU\LQJ WKH VSLQGOH 530 DV WKH FXWWLQJ
WRRO·V GLVWDQFH IURP WKH FHQWHU RI URWDWLRQ FKDQJHV�

&66 KHOSV WR SURGXFH D XQLIRUP PDFKLQH ILQLVK IRU D URWDWLQJ SDUW�

)LJXUH ����
&RQVWDQW 6XUIDFH 6SHHG

&66
D[LV &XWWLQJ

WRRO

6SHHG �530�  
6XUIDFH VSHHG

�������������UDGLXV�

&HQWHU RI URWDWLRQ

6SHHG
�USP�

UDGLXV

6XUIDFH
VSHHG

&KDSWHU 2YHUYLHZ
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:KHQ \RX VHOHFW WKH ´&66 3DUDPHWHUVµ JURXS IURP WKH PDLQ PHQX�
WKH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ \RXU DSSOLFDWLRQ
W\SH�

8VH WKHVH SDUDPHWHUV WR FRQILJXUH WKH &66 IHDWXUH�

3DUDPHWHU� 3DJH�

'HIDXOW &66 D[LV QDPH �����

&66 D[LV QDPH IRU 3� � 3� �����

&66 UDGLXV GXULQJ *�� UDSLG �����

8VLQJ V\QFKURQL]HG VSLQGOHV ZLWK &66 �����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR HVWDEOLVK WKH GHIDXOW &66 D[LV� 7\SLFDOO\ \RX
ZRXOG VHOHFW DQ D[LV WKDW LV SHUSHQGLFXODU WR WKH FHQWHU OLQH RI WKH
URWDWLQJ SDUW� 7KH D[LV QDPHG KHUH LV XVHG LI D SURJUDPPDEOH &66
D[LV �3��3�� LV QRW SURJUDPPHG LQ WKH *�� EORFN�

,I DQ D[LV SHUSHQGLFXODU WR WKH OLQH RI D URWDWLQJ SDUW LV VHOHFWHG KHUH�
PRWLRQ DORQJ WKDW D[LV ZRXOG FKDQJH WKH FXWWLQJ WRRO·V GLVWDQFH IURP
WKH SDUW·V FHQWHU RI URWDWLRQ� 7KH FRQWURO WKHQ ZRXOG DOWHU WKH VSLQGOH
530 WR PDLQWDLQ WKH SURJUDPPHG VXUIDFH VSHHG�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

&66 3DUDPHWHUV

'HIDXOW &66 $[LV 1DPH
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�I� : �P� �<
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1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR HVWDEOLVK WKH SURJUDPPDEOH &66 D[HV� 7KHVH
D[HV EHFRPH WKH &66 D[LV ZKHQ WKHLU FRUUHVSRQGLQJ 3�ZRUG LV
SURJUDPPHG LQ D *�� EORFN� 7KLV SURYLGHV D TXLFN ZD\ WR FKDQJH
WKH &66 D[LV IURP WKH GHIDXOW D[LV WR D GLIIHUHQW D[LV� 5HIHU WR \RXU
SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

&66 D[LV QDPH IRU 3� >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �K� <

�E� % �L� =

�F� & �M� �%

�G� 8 �N� �&

�H� 9 �O� �;

�I� : �P� �<

�J� ; �Q� �=

3��3� &RQVWDQW 6XUIDFH
6SHHG $[LV 1DPH



����� &RQVWDQW 6XUIDFH 6SHHG

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

:KHQ D UDSLG PRYH �RU PDQ\ FRQVHFXWLYH UDSLG PRYHV� WDNHV SODFH LI
&66 LV DFWLYH� XQGHVLUDEOH UHVXOWV PD\ RFFXU ZKHQ WKH URWDWLQJ SDUW
DWWHPSWV WR LQFUHDVH RU GHFUHDVH 530 UDSLGO\ DV WKH WRRO PRYHV�
7KLV SDUDPHWHU DOORZV WKH RSWLRQ RI WKH VSLQGOH VSHHG EHLQJ
FDOFXODWHG EDVHG RQ WKH SURJUDPPHG HQG�SRLQW LQVWHDG RI WKH
FRQWLQXRXVO\ FKDQJLQJ SRVLWLRQ RI WKH &66 D[LV�

3URJUDPPHG (QG 3RLQW �� :KHQ \RX VHOHFW 3URJUDPPHG (QG 3RLQW�
WKLV FDXVHV DQ\ 530 FKDQJHV WR EH FDOFXODWHG EDVHG RQ WKH HQG�SRLQW
RI D UDSLG PRYH�

0RPHQWDU\ 3RVLWLRQ �� :KHQ \RX VHOHFW 0RPHQWDU\ 3RVLWLRQ� WKLV
FDXVHV DQ\ 530 FKDQJHV WKDW WDNH SODFH IRU UDSLG PRYHV WR EH
H[HFXWHG DV WKH D[LV PRYHV� 7KLV LV WKH VDPH DV WKRXJK WKH PRYH
ZDV D UHJXODU D[LV PRYH XVLQJ WKH SURJUDPPHG IHHGUDWH�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 3URJUDPPHG (QG 3RLQW

�E� 0RPHQWDU\ 3RVLWLRQ

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU KDV QR HIIHFW RQ PRYHV WKDW DUH H[HFXWHG DW WKH
SURJUDPPHG IHHGUDWH�

$Q\ FKDQJHV WKDW RFFXU DV D UHVXOW RI FRQVWDQW VXUIDFH VSHHG DUH
GHOD\HG ZKLOH WKH VSLQGOHV DWWHPSW WR V\QFKURQL]H� XQWLO
V\QFKURQL]DWLRQ LV DFKLHYHG� )RU PRUH LQIRUPDWLRQ DERXW
V\QFKURQL]HG VSLQGOHV� UHIHU WR \RXU RSHUDWLRQ DQG SURJUDPPLQJ
PDQXDO�

(1' 2) &+$37(5

&66 5DGLXV 'XULQJ *��
5DSLG

8VLQJ 6\QFKURQL]HG
6SLQGOHV ZLWK &66



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOH � 3DUDPHWHUV

8VH WKHVH SDUDPHWHUV WR GHILQH VSLQGOH RSHUDWLRQ IRU VSLQGOH ��
7KHVH SDUDPHWHUV PXVW EH VHW VHSDUDWHO\ IRU HDFK VSLQGOH�

7KHVH SDUDPHWHUV LQFOXGH�

� 6SLQGOH '$& 2XWSXW 5DPSLQJ
� 9ROWDJH DW 0D[ IRU *HDU ���
� 6SLQGOH 'HYLDWLRQ 7ROHUDQFH
� 1XPEHU RI *HDUV 8VHG

� 0LQLPXP 6SLQGOH 6SHHG � *HDU ���
� 0D[LPXP 6SLQGOH 6SHHG � *HDU ���
� 'HY� 'HWHFWLRQ )LOWHU 7LPH
� 6SLQGOH 0DUNHU &DOLEUDWLRQ
� 2ULHQW 6SHHG
� 'HIDXOW 2ULHQW 'LUHFWLRQ

� 'HIDXOW 2ULHQW $QJOH
� 2ULHQW ,QSRVLWLRQ %DQG
,PSRUWDQW� 1RWH WKDW LI WKH VSLQGOH LV WR DOVR EH XVHG ZLWK YLUWXDO &

RU &\OLQGULFDO ,QWHUSRODWLRQ \RX PXVW VHW WKH SDUDPHWHUV
LQ FKDSWHU ���

2QO\ WKH FRQWUROOLQJ VSLQGOH PD\ EH XVHG ZLWK YLUWXDO &
RU &\OLQGULFDO ,QWHUSRODWLRQ� 7KH GHIDXOW FRQWUROOLQJ
VSLQGOH LV WKH VSLQGOH WKDW LV DVVLJQHG ILUVW RU WKH VSLQGOH
VHOHFWHG ZLWK D *�� FRGH�

,PSRUWDQW� 0DQ\ RI WKH SDUDPHWHUV LQ WKLV VHFWLRQ DUH QRW XVHG
ZKHQ XVLQJ D ���� GULYH����� PRWRU FRPELQDWLRQ DV D
VSLQGOH� 5HIHU WR SDJH ����� IRU GHWDLOV RQ WKLV VSHFLDO
VSLQGOH FRQILJXUDWLRQ�

&KDSWHU 2YHUYLHZ



����� 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7R HGLW WKH VSLQGOH SDUDPHWHUV� VHOHFW ´6SLQGOH � 3DUDPHWHUVµ IURP
WKH ILUVW SDJH RI WKH PDLQ PHQX VFUHHQ� 7KH ZRUNVWDWLRQ GLVSOD\V
WKHVH IRXU VFUHHQV�

7KHVH SDUDPHWHUV GHDO ZLWK WKH '$& RXWSXW YROWDJH DQG VSLQGOH
JHDUV� ´'$&µ VWDQGV IRU ´'LJLWDO WR $QDORJ &RQYHUWHU�µ 7KLV LV LQ
UHIHUHQFH WR DQDORJ RXWSXWV IURP WKH ���� &1& VHULDO GULYH� 7KH
RXWSXW SRUW XVHG LV GHWHUPLQHG E\ WKH D[LV FRQILJXUHG DV D VSLQGOH
ZLWK WKH )� $[LV RSWLRQ DQG WKH VHUYR SDUDPHWHU ´2XWSXW 3RUW
1XPEHU�µ

)RU GLUHFW 6(5&26 FRQQHFWHG VSLQGOHV� WKHVH YDOXHV PXVW EH VHW
ZLWK WKH VSLQGOH GULYH FRQILJXUDWLRQ WRRO�

'$& 9ROWDJH DQG 6SLQGOH
*HDU 3DUDPHWHUV



�����6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,I WKH VSLQGOH KDV PXOWLSOH JHDU UDQJHV DQG HQFRGHU
IHHGEDFN LV EHLQJ XVHG� WKH HQFRGHU PXVW KDYH D � � �
URWDWLRQ UDWLR WR WKH VSLQGOH� 7KH HQFRGHU PXVW PDNH
RQH UHYROXWLRQ SHU UHYROXWLRQ RI WKH VSLQGOH DQG RQO\
SURYLGH � PDUNHU SXOVH SHU UHYROXWLRQ� UHJDUGOHVV RI
ZKLFK JHDU LV VHOHFWHG�

7KLV '$& RXWSXW SURYLGHV IRU DQ DQDORJ YROWDJH RXWSXW ZLWKLQ WKH
UDQJH RI ���� WR ��� 9 '& IRU XVH DV D FRPPDQG VLJQDO WR WKH VSLQGOH
GULYH� 7KLV YROWDJH UDQJH LV OLPLWHG E\ WKH SDUDPHWHU 9ROWDJH DW
0D[��� IRU HDFK VSLQGOH JHDU�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH '$& RXWSXW LV D JUDGXDO
YROWDJH UDPS RU D YROWDJH VWHS� )RU WKLV SDUDPHWHU�

,I \RX VHOHFW� WKHQ�

21 DQ\ FKDQJH LQ '$& RXWSXW YROWDJHV LV PDGH DV D UDPS�XS RU UDPS�GRZQ�
7KH DFWXDO VSLQGOH UDPS GXUDWLRQ LV VHOHFWHG XVLQJ WKH 'HY� 'HWHFWLRQ
)LOWHU 7LPH SDUDPHWHU �LI \RXU V\VWHP GRHV QRW KDYH WKH VROLG WDSSLQJ
RSWLRQ�� 7KH DFWXDO VSLQGOH UDPS GXUDWLRQ LV VHOHFWHG XVLQJ WKH $&&�
WLPH IRU 6SLQGOH �� *HDU BB LI \RXU V\VWHP KDV WKH VROLG WDSSLQJ IHDWXUH
�WKLV LV XVHG LI \RXU V\VWHP KDV WKH VROLG WDSSLQJ RSWLRQ DQG GRHV QRW
PHDQ \RX PXVW EH XVLQJ WKH VROLG WDSSLQJ IHDWXUH WR JHW WKH UDPS�� 7KH
PD[ VSHHG IRU WKH UDPS LV GHWHUPLQHG IURP \RXU VHWWLQJ RI 0$;� 6SLQGOH
6SHHG�*HDU BB � 7KXV D GLIIHUHQW UDPS LV FUHDWHG IRU HDFK JHDU UDQJH�

2)) FKDQJHV LQ '$& RXWSXW YROWDJHV DUH PDGH LPPHGLDWHO\ DV RQH VWHS

�� ��� ��� 'XUDWLRQ �LQ PV�

/,1($5
$FFHOHUDWLRQ

$&&�'(& 5DPS
�� USP�PV�

0D[ 6SLQGOH 6SHHG
IRU *HDU � �

���530

�

,I \RXU V\VWHP� <RXU UDPS GXUDWLRQ LV VHW ZLWK� <RXU 530 PD[ RYHU WKDW GXUDWLRQ LV
VHW ZLWK

KDV WKH VROLG WDSSLQJ
RSWLRQ

$&&� WLPH IRU 6SLQGOH �� *HDU BB
�LQ VROLG WDSSLQJ SDUDPHWHU JURXS�

0D[ 7DSSLQJ 6SHHG �� *HDU BB
�LQ VROLG WDSSLQJ SDUDPHWHU JURXS�

GRHV QRW KDYH WKH VROLG
WDSSLQJ RSWLRQ

6SLQGOH '$& 2XWSXW 5DPSLQJ
�LQ VSLQGOH SDUDPHWHU JURXS�

0D[ 6SLQGOH 6SHHG �� *HDU BB
�LQ VSLQGOH SDUDPHWHU JURXS�

6SLQGOH '$& 2XWSXW
5DPSLQJ



����� 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 2Q

�E� 2II

1RWHV

7KH IROORZLQJ QRWHV DVVXPH \RX KDYH FKRVHQ \HV IRU WKLV SDUDPHWHU
HQDEOLQJ VSLQGOH UDPSLQJ�

2SHQ /RRS 6SLQGOHV
'XULQJ QRUPDO RSHQ ORRS RSHUDWLRQ DQ\ FKDQJH LQ FRPPDQGHG
VSLQGOH VSHHG LV UDPSHG� $Q\ WLPH WKDW WKH FRPPDQGHG VSLQGOH
VSHHG FKDQJHV IURP WKH FXUUHQW VSHHG� WKH UDPS LV DGGHG WR RU
VXEWUDFWHG IURP WKH FXUUHQW VSLQGOH VSHHG HDFK FRDUVH LWHUDWLRQ XQWLO
WKH FRPPDQGHG VSLQGOH VSHHG LV UHDFKHG� 6SLQGOH VSHHG FKDQJHV LQ
ERWK 530 PRGH DQG &66 PRGH DUH UDPSHG� &KDQJHV LQ VSLQGOH
GLUHFWLRQ �IURP ORJLF RU SURJUDPPLQJ 0���0��� DUH DOVR UDPSHG�

,PSRUWDQW� ,I XVLQJ DQ RSHQ ORRS VSLQGOH RULHQW �6KRW 3LQ 2ULHQW��
ZKHQ WKH ORJLF IODJ WR FRPSOHWH WKH RULHQW EHFRPHV WUXH�
WKH VSLQGOH FRPPDQG LV ]HURHG LPPHGLDWHO\ �QR
UDPSLQJ RFFXUV�� )RU WKLV W\SH RI RULHQW \RXU RULHQW
VSHHG VKRXOG EH FRQILJXUHG VORZ HQRXJK WR DOORZ WKLV
VSLQGOH VWRS ZLWKRXW UDPSLQJ� $Q\
DFFHOHUDWLRQ�GHFHOHUDWLRQ RI WKH VSLQGOH WR UHDFK WKH
LQLWLDO RULHQW VSHHG LV GRQH XVLQJ WKH VSLQGOH UDPS�

&ORVHG��ORRS 6SLQGOH 2ULHQWV
7KH LQLWLDO DFFHOHUDWLRQ RU GHFHOHUDWLRQ RI WKH VSLQGOH WR WKH RULHQW
VSHHG LV UDPSHG� 2QFH WKH RULHQW YHORFLW\ LV UHDFKHG� WKH VSLQGOH·V
SRVLWLRQ ORRS LV FORVHG DQG QR IXUWKHU VSLQGOH UDPSLQJ LV SHUIRUPHG�
7KH $03HG RULHQW VSHHG VKRXOG EH VORZ HQRXJK WKDW QR SUREOHPV
RFFXU ZKHQ WKH VSLQGOH ORRS LV FORVHG� 7KH JDLQ IRU WKH VSLQGOH
SRVLWLRQ ORRS VKRXOG EH FKRVHQ VXFK WKDW WKH QDWXUDO H[SRQHQWLDO
YHORFLW\ SURILOH RI WKH SRVLWLRQ ORRS FDQ EH DFFRPPRGDWHG E\ WKH
GULYH�

(�6WRS
2Q WUDQVLWLRQ LQWR WKH (PHUJHQF\ 6WRS VWDWH� DOO VSLQGOH '$& RXWSXW
LV ]HURHG LPPHGLDWHO\ ZLWK QR VSLQGOH UDPSLQJ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�



�����6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR VHW WKH PD[LPXP '$& RXWSXW YROWDJH IRU
HDFK JHDU UDQJH RI WKH VSLQGOH�

7KH PD[LPXP VSLQGOH 530 IRU HDFK JHDU UDQJH LV GHILQHG E\ WKH
SDUDPHWHU0D[LPXP 6SLQGOH 6SHHG� ,W LV QHFHVVDU\ WR GHWHUPLQH
ZKDW '$& RXWSXW YROWDJH LV UHTXLUHG WR DWWDLQ WKLV PD[LPXP VSHHG�

7KLV LQIRUPDWLRQ PD\ EH SURYLGHG ZLWK WKH VSLQGOH GULYH� ,W FDQ DOVR
EH GHWHUPLQHG WKURXJK WHVWLQJ� %\ FRQQHFWLQJ D EDWWHU\ ER[ WR WKH
GULYH DQG D WDFKRPHWHU WR WKH VSLQGOH� WKH FRPPDQG YROWDJHV
UHTXLUHG WR SURGXFH VSHFLILF VSLQGOH VSHHGV LQ HDFK JHDU FDQ EH
SORWWHG� 7KHVH VDPH ´FRPPDQG YROWDJHVµ DUH VHQW WR WKH GULYH IURP
WKH '$& RXWSXW ZKHQ WKH EDWWHU\ ER[ LV UHSODFHG ZLWK WKH SURSHU
FDEOLQJ�

6SLQGOH 3DUDPHWHU 3DUDPHWHU
1XPEHU

� 9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

5DQJH

��������� WR ������� YROWV

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

6SHFLILHV WKH SHUFHQWDJH E\ ZKLFK WKH DFWXDO VSLQGOH VSHHG FDQ
GHYLDWH IURP WKH DQWLFLSDWHG VSLQGOH VSHHG EHIRUH WKH FRQWURO VHWV WKH
ORJLF IODJ ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ WR ´758(�µ

&RUUHFWLYH DFWLRQ E\ WKH FRQWURO LV OLPLWHG WR VHWWLQJ WKLV ORJLF IODJ�
7KHUHIRUH� WKLV SDUDPHWHU UHTXLUHV SURSHU ORJLF SURJUDPPLQJ WR EH
HIIHFWLYH� 5HIHU WR WKH QRWHV EHORZ IRU PRUH LQIRUPDWLRQ DERXW
SURSHUO\ SURJUDPPLQJ WKLV ORJLF IODJ�

9ROWDJH DW 0D[ IRU *HDUV
���

6SLQGOH 'HYLDWLRQ
7ROHUDQFH
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,PSRUWDQW� )RU WKLV SDUDPHWHU WR KDYH VLJQLILFDQFH �DQG QRW EH
LJQRUHG��

� WKH VSLQGOH PXVW KDYH SRVLWLRQ IHHGEDFN
� WKH VRIWZDUH RSWLRQ IRU VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ PXVW

EH LQVWDOOHG

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

� WR ����

1RWHV

,I WKH VSLQGOH KDV D IHHGEDFN GHYLFH� WKH FRQWURO PRQLWRUV WKH
IHHGEDFN DQG GHWHUPLQHV D YHORFLW\�

7KH ´DQWLFLSDWHG VSLQGOH VSHHGµ PHQWLRQHG XQGHU )81&7,21 DERYH
LV WKH UHVXOW RI VLPXODWHG IHHGEDFN� 7KH FRQWURO VLPXODWHV DQ
DFFHOHUDWLRQ � GHFHOHUDWLRQ UDPS IRU WKH VSLQGOH EDVHG RQ WKH
SDUDPHWHU 'HY� 'HWHFWLRQ )LOWHU 7LPH� 7KH DFWXDO VSLQGOH YHORFLW\
�IURP WKH VSLQGOH IHHGEDFN� LV WKHQ FRQVWDQWO\ FRPSDUHG WR WKLV
VLPXODWHG IHHGEDFN�

)RU H[DPSOH� DVVXPH ��� LV HQWHUHG IRU WKLV SDUDPHWHU DQG WKH
FRPPDQGHG VSLQGOH VSHHG �DIWHU FRQVLGHULQJ VSLQGOH VSHHG RYHUULGH�
LV ���� 530� $V WKH VSLQGOH DFFHOHUDWHV� LWV DFWXDO VSHHG PXVW
UHPDLQ ZLWKLQ ��� RI WKH VSHHG DQWLFLSDWHG WKURXJK VLPXODWHG
IHHGEDFN� ,I QRW� WKH FRQWURO DGYLVHV WKH ORJLF SURJUDP E\ VHWWLQJ WKH
ORJLF IODJ ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ WR ´758(�µ

7KLV IODJ DOVR LV VHW ´758(µ LI WKH VSLQGOH VSHHG UHPDLQV EHORZ ���
530 RU DERYH ���� 530 DIWHU WKH VSLQGOH VKRXOG KDYH UHDFKHG D
VWHDG\ VWDWH VSHHG RI ���� 530�

*HQHUDOO\ WKH ORJLF SURJUDP LV ZULWWHQ WR GLVSOD\ D ZDUQLQJ PHVVDJH
ZKHQHYHU WKH FRQWURO VHWV WKH 6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYH
IODJ WR ´758(�µ 7KH ORJLF SURJUDP PD\ DOVR LQFOXGH D WLPHU WKDW
IRUFHV PRUH DJJUHVVLYH DFWLRQ LI WKH IODJ UHPDLQV WUXH IRU DQ H[WHQGHG
SHULRG�
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,I WKH ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ IODJ UHPDLQV ´758(µ
IRU WRR ORQJ RU DSSHDUV WRR RIWHQ� WKHUH DUH D QXPEHU RI FKDQJHV WKDW
FDQ SUHYHQW WKLV�

�� 7KH YDOXH IRU WKLV SDUDPHWHU FDQ EH LQFUHDVHG�

�� 7KH SDUDPHWHU 'HY� 'HWHFWLRQ )LOWHU 7LPH FDQ EH LQFUHDVHG RU
GHFUHDVHG WR PRUH FORVHO\ PDWFK WKH DFWXDO VSLQGOH VSHHG
WUDQVLWLRQ WLPH�

�� 7KH ORJLF SURJUDP FDQ HQKDQFH D GHFLVLRQ RQ VSLQGOH VSHHG
GHYLDWLRQ E\ XVLQJ WKH ´VSLQGOH XS WR VSHHGµ VLJQDO �LI DYDLODEOH�
IURP WKH VSLQGOH GULYH�

�� <RXU ORJLF SURJUDP FDQ EH ZULWWHQ WR LJQRUH WKH ´6SLQGOH 6SHHG
'HYLDWLRQ ([FHVVLYHµ IODJ GXULQJ FHUWDLQ VSLQGOH VSHHG
WUDQVLWLRQV�

5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU PRUH
LQIRUPDWLRQ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QXPEHU RI DYDLODEOH VSLQGOH JHDU UDQJHV
IRU D VSHFLILF PDFKLQH DSSOLFDWLRQ� 7KH FRQWURO DOORZV IRU � VSLQGOH
JHDU UDQJHV�

,PSRUWDQW� ,I WKH PDFKLQH GRHV QRW KDYH PXOWLSOH VSLQGOH JHDU
UDQJHV� HQWHU � IRU WKLV SDUDPHWHU�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

� WR �

1RWHV

$FWXDO VSLQGOH JHDU FKDQJLQJ LV LPSOHPHQWHG WKURXJK WKH PDFKLQH
ORJLF SURJUDP� :KHQ ORJLF VHWV WKH JHDU PRGH UHTXHVW IODJ WR
´DXWRPDWLF�µ WKH FRQWURO XVHV WKLV SDUDPHWHU DQG WKH RWKHU $03 JHDU
SDUDPHWHUV WR GHWHUPLQH WKH FRUUHFW JHDU IRU WKH FRPPDQGHG VSLQGOH
VSHHG� ,W WKHQ UHTXHVWV JHDU FKDQJHV IURP ORJLF DV QHHGHG� 5HIHU WR
\RXU ��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU PRUH LQIRUPDWLRQ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

1XPEHU RI *HDUV 8VHG
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)XQFWLRQ

<RX PXVW HQWHU WKH ORZHVW DQG KLJKHVW VSLQGOH 530 IRU HDFK JHDU
UDQJH WR RSWLPL]H D PDFKLQH·V SHUIRUPDQFH� 2YHUODSSLQJ UDQJHV DUH
SHUPLWWHG� 7KH PD[LPXP YDOXH IRU D VSHFLILF JHDU PXVW EH JUHDWHU
WKDQ WKH PLQLPXP YDOXH IRU WKDW JHDU�

*HDU FKDQJH RSHUDWLRQV DUH FRQWUROOHG E\ WKH ORJLF SURJUDP ZLWK
JHDU FKDQJH ORJLF IODJV� 5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH
0DQXDO IRU PRUH LQIRUPDWLRQ�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� ,I WKH VSLQGOH LV QRW FDSDEOH RI
DWWDLQLQJ WKH VSHHG HQWHUHG IRU D SDUWLFXODU JHDU UDQJH�
SURJUDP H[HFXWLRQ PD\ KDOW DQG�RU DQ HUURU PHVVDJH
UHVXOWV �DV GHWHUPLQHG E\ WKH FRQWURO·V ORJLF SURJUDP��

9DOXHV PXVW EH HQWHUHG IRU DOO JHDU UDQJHV VSHFLILHG E\ WKH SDUDPHWHU
1XPEHU RI *HDUV 8VHG� ,I DQ\ RI WKH JHDUV XVHG KDV QR YDOXH RU DQ
LOOHJDO YDOXH HQWHUHG KHUH� WKH FRQWURO DVVXPHV WKDW QR JHDUV DUH
DYDLODEOH DQG QHYHU UHTXHVWV D JHDU FKDQJH�

6SLQGOH 3DUDPHWHU 3DUDPHWHU
1XPEHU

6SLQGOH 3DUDPHWHU 3DUDPHWHU
1XPEHU

� 0LQ� 6SLQGOH 6SHHG � *HDU � >���@ � 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

5DQJH

0LQ� 6SLQGOH 6SHHG� � WR 0D[� 6SLQGOH 6SHHG �530�

0D[� 6SLQGOH 6SHHG� 0LQ� 6SLQGOH 6SHHG WR ��������530�

0LQLPXP DQG 0D[LPXP
6SLQGOH 6SHHGV



�����6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

'LJLWDO 6SLQGOH XVHUV PXVW VHW WKLV SDUDPHWHU �IRU JHDU � RQO\� LQ
DGGLWLRQ WR VHWWLQJ WKH VHUYR SDUDPHWHU ´0D[LPXP 0RWRU 6SHHGµ WR
GHILQH YDOLG PRWRU VSHHGV�

)XQFWLRQ

,I VSLQGOH '$& RXWSXW UDPSLQJ LV RII�
7KLV SDUDPHWHU VSHFLILHV WKH VSLQGOH DFFHOHUDWLRQ � GHFHOHUDWLRQ WLPH
WR EH XVHG E\ WKH FRQWURO RQO\ IRU VLPXODWHG IHHGEDFN� 6LPXODWHG
IHHGEDFN LV H[SODLQHG ZLWK WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ
7ROHUDQFH�

6LQFH WKH YDOXH HQWHUHG KHUH LV XVHG LQ VLPXODWLQJ DQ\ FKDQJH LQ
VSHHG �UHJDUGOHVV RI ZKHWKHU LW·V IURP � WR �� 530� IURP �� WR ����
530� RU IURP ��� WR ���� 530�� LW LV UHFRPPHQGHG WKDW DQ DYHUDJH
WLPH EH HQWHUHG�

)RU H[DPSOH� LI LW WDNHV �� PVHF IRU D VPDOO FKDQJH LQ VSLQGOH VSHHG
�VXFK DV IURP � WR � 530� DQG ��� PVHF IRU WKH PD[LPXP FKDQJH LQ
VSLQGOH VSHHG �VXFK DV IURP � WR ���� 530�� D JRRG YDOXH WR HQWHU
KHUH ZRXOG EH WKH DYHUDJH WUDQVLWLRQ WLPH� �� PVHF�

5HIHU WR WKH GLVFXVVLRQ IRU WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ
7ROHUDQFH�

,I VSLQGOH '$& RXWSXW UDPSLQJ LV RQ�
7KLV SDUDPHWHU VSHFLILHV�

� WKH VSLQGOH DFFHOHUDWLRQ �GHFODUDWLRQ WLPH WR EH XVHG E\ WKH
FRQWURO IRU VLPXODWHG IHHGEDFN� 6LPXODWHG IHHGEDFN LV H[SODLQHG
ZLWK WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ 7ROHUDQFH� ,I \RX KDYH
WKH VROLG WDSSLQJ IHDWXUH RSWLRQ� HQWHU D YDOXH IRU WKLV SDUDPHWHU
WKDW FORVHO\ PDWFKHV WKH VSLQGOH DFF��GHF FXUYH HVWDEOLVKHG E\ WKH
VROLG WDSSLQJ SDUDPHWHUV �UHIHU WR SDJH �������

� LI \RXU V\VWHP GRHV QRW KDYH WKH VROLG WDSSLQJ IHDWXUH WKLV
SDUDPHWHU VSHFLILHV WKH GXUDWLRQ RI WKH VSLQGOH UDPS �UHIHU WR
SDJH ������� 7KLV LV DOVR WKH VDPH YDOXH WKH FRQWURO XVHV IRU
VLPXODWHG IHHGEDFN�

6SLQGOH 3DUDPHWHU
1XPEHU

� >��@

5DQJH

�� WR ��� PVHF

'HY� 'HWHFWLRQ )LOWHU 7LPH



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

6LPXODWHG IHHGEDFN DOORZV WKH FRQWURO WR SHUIRUP ´IHHG SHU
UHYROXWLRQµ PRYHV RQ PDFKLQHV WKDW GR QRW KDYH SRVLWLRQ IHHGEDFN
IURP WKH VSLQGOH�

,I WKH VSLQGOH KDV SRVLWLRQ IHHGEDFN DQG WKH VRIWZDUH RSWLRQ IRU
VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ KDV EHHQ LQVWDOOHG� VLPXODWHG
IHHGEDFN LV DOVR XVHG IRU VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

7KHVH SDUDPHWHUV DUH UHOHYDQW RQO\ LI \RXU VSLQGOH SURYLGHV SRVLWLRQ
IHHGEDFN DQG LV FDSDEOH RI RULHQWLQJ WR D VSHFLILF SRVLWLRQ�

,PSRUWDQW� ,W LV SRVVLEOH WR SHUIRUP FRDUVH VSLQGOH RULHQWV ZLWKRXW
SRVLWLRQ IHHGEDFN WKURXJK SURSHU ORJLF SURJUDPPLQJ
DQG WKH XVH RI PHFKDQLFDO VZLWFKHV PRXQWHG RQ WKH
VSLQGOH PHFKDQLVP� 7KHVH SDUDPHWHUV DUH QRW UHOHYDQW
IRU VXFK DQ DSSOLFDWLRQ�

7KH VSLQGOH RULHQW IHDWXUH �)LJXUH ����� OHWV WKH FRQWURO VWRS WKH
VSLQGOH DW HLWKHU D SUHGHILQHG DQJOH VHW LQ $03 RU D SURJUDPPHG
DQJOH� 7KH VSLQGOH RULHQW IHDWXUH LV GLVFXVVHG LQ WKH /DWKH DQG 0LOO
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDOV�

6SLQGOH 5HIHUHQFH

&ORVHG ORRS VSLQGOH RULHQWV UHTXLUH D PDUNHU EH IRXQG RQ WKH VSLQGOH
HQFRGHU EHIRUH WKH RULHQW LV SHUIRUPHG� ,I WKH VSLQGOH KDV QRW IRXQG D
PDUNHU EHIRUH DQ RULHQW LV UHTXHVWHG �0���� D KRPLQJ RSHUDWLRQ ZLOO
EH LQLWLDWHG� �1RWH WKDW VSLQGOH KRPLQJ PD\ DOVR EH IRUFHG ZKHQ WKH
VSLQGOH HQWHUV WKH YLUWXDO & PRGH DV GLVFXVVHG LQ FKDSWHU ����
6SLQGOH KRPLQJ FRQVLVWV RI WKH VSLQGOH GHFHOHUDWLQJ WR WKH RULHQW
VSLQGOH 530� DQG ILQGLQJ WKH HQFRGHU PDUNHU �RU QXOO SRVLWLRQ��
2QFH WKLV SRVLWLRQ LV IRXQG� WKH VSLQGOH PRYHV RQ WR WKH VSLQGOH
PDUNHU FDOLEUDWLRQ SRLQW WKDW GHWHUPLQHV WKH ORFDWLRQ RI WKH ]HUR
SRLQW RI WKH VSLQGOH UHODWLYH WR WKH HQFRGHU PDUNHU SRVLWLRQ� $IWHU
WKLV ORFDWLRQ LV UHDFKHG� WKH VSLQGOH PRYHV WR WKH ORFDWLRQ UHTXHVWHG
LQ WKH 0�� EORFN� 7KLV KRPLQJ RSHUDWLRQ LV W\SLFDOO\ RQO\ UHTXLUHG
RQFH DIWHU HYHU\ SRZHU F\FOH�

,PSRUWDQW� 1RWH WKDW WKH XVH RI D VSLQGOH ZLWK IHHGEDFN PXVW KDYH
RQO\ RQH HQFRGHU PDUNHU SHU UHYROXWLRQ RI WKH VSLQGOH�
,I PRUH WKDQ RQH HQFRGHU PDUNHU LV SUHVHQW� LQFRQVLVWHQW
KRPLQJ UHVXOWV GHSHQGLQJ RQ ZKLFK PDUNHU LV IRXQG
ILUVW ZKHQ WKH VSLQGOH KRPLQJ RSHUDWLRQ LV DFWLYDWHG�

6SLQGOH 2ULHQWLQJ
3DUDPHWHUV



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
3DUDPHWHUV IRU 6SLQGOH 2ULHQW

25,(17 ',5(&7,21
7\SLFDOO\ WKLV LV SRVLWLYH � � �
DV YLHZHG IURP KHDGVWRFN

(QFRGHU PDUNHU SRVLWLRQ
UHODWLYH WR VSLQGOH URWDWLRQ � GHJUHH

25,(17
,1326,7,21
%$1'

7\SLFDO
FRPPDQGHG
SRVLWLRQ

63,1'/(
0$5.(5
&$/,%5$7,21
GLVWDQFH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHILQH D SUHFLVH PHFKDQLFDO ]HUR SRVLWLRQ IRU
WKH VSLQGOH ZLWKRXW UHTXLULQJ D PHFKDQLFDO DGMXVWPHQW RI WKH HQFRGHU
PRXQWLQJ RQ WKH VSLQGOH VKDIW� :KHQ WKH VSLQGOH LV KRPLQJ� WKH
FRQWURO LV ORRNLQJ IRU WKH ORFDWLRQ RI WKH HQFRGHU PDUNHU� $IWHU WKLV
PDUNHU LV IRXQG� WKH VSLQGOH FRQWLQXHV RQ PRYLQJ WKH DQJXODU
GLVWDQFH VSHFLILHG ZLWK WKLV SDUDPHWHU� :KHQ WKLV PRYH LV
FRPSOHWHG� WKH FRQWURO FDOOV LWV QHZ URWDU\ SRVLWLRQ DQJOH ]HUR IRU DOO
IXWXUH RULHQW DQG YLUWXDO & RSHUDWLRQV�

6SHFLI\ WKH URWDU\ GLVWDQFH �LQ GHJUHHV� IURP WKH HQFRGHU PDUNHU �RU
QXOO� WR WKH ´]HURµ DQJOH SRVLWLRQ GHVLUHG IRU WKH VSLQGOH� 7KLV
GLVWDQFH GHILQHV WKH ORFDWLRQ IURP WKH HQFRGHU QXOO WR WKH VSLQGOH
RULHQWDWLRQ SRVLWLRQ WKDW LV WR EH GHILQHG DV KRPH �RULHQWDWLRQ ]HUR��
,I WKH ORFDWLRQ RI WKH HQFRGHU QXOO SRVLWLRQ LV WKH VDPH DV WKH SRVLWLRQ
WR EH GHILQHG DV VSLQGOH KRPH� HQWHU D YDOXH RI ]HUR IRU WKLV
SDUDPHWHU�

7KH VLJQ DVVRFLDWHG ZLWK WKLV SDUDPHWHU VLPSO\ DOORZV WKLV DQJXODU
GLVWDQFH WR EH VSHFLILHG DV D SRVLWLYH RU QHJDWLYH YDOXH� 7KLV VLJQ
KDV QR HIIHFW RQ WKH DFWXDO GLUHFWLRQ RI URWDWLRQ XVHG WR SRVLWLRQ WR WKH
FDOLEUDWLRQ DQJOH� 7KLV GLUHFWLRQ RI URWDWLRQ LV WKH VDPH GLUHFWLRQ
XVHG WR ILQG WKH HQFRGHU PDUNHU� 1RWH WKDW SRVLWLYH DQJOHV DUH
W\SLFDOO\ PHDVXUHG IURP WKH HQFRGHU QXOO LQ WKH FORFNZLVH GLUHFWLRQ
�0�� VSLQGOH GLUHFWLRQ��

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

6SLQGOH 0DUNHU &DOLEUDWLRQ



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������������ WR ���������� GHJUHHV

1RWHV

7KLV SDUDPHWHU FDQ DOVR EH XVHG WR FRPSHQVDWH IRU PHFKDQLFDO
FKDQJHV WKDW RWKHUZLVH ZRXOG KDYH UHORFDWHG WKH ]HUR SRVLWLRQ IRU WKH
VSLQGOH� )RU H[DPSOH� WKH HQFRGHU RULHQWDWLRQ UHODWLYH WR WKH VSLQGOH
SRVLWLRQ PD\ FKDQJH ZKHQ UHSDLULQJ JHDUV RU JHDU EHOWV�
&RQVHTXHQWO\ WKH GLVWDQFH WKDW WKH D[LV PRYHV IURP WKH HQFRGHU
PDUNHU GXULQJ KRPLQJ PD\ EH GLIIHUHQW� 7KDW GLIIHUHQFH FDQ EH
PHDVXUHG DQG HQWHUHG DV� RU DGGHG WR� WKH 6SLQGOH 0DUNHU
&DOLEUDWLRQ YDOXH�

,PSRUWDQW� 1RWH WKDW WKH XVH RI D VSLQGOH ZLWK IHHGEDFN PXVW KDYH
RQO\ RQH HQFRGHU PDUNHU SHU UHYROXWLRQ RI WKH VSLQGOH�
,I PRUH WKDQ RQH HQFRGHU PDUNHU LV SUHVHQW� LQFRQVLVWHQW
KRPLQJ UHVXOWV GHSHQGLQJ RQ ZKLFK PDUNHU LV IRXQG
ILUVW ZKHQ WKH VSLQGOH KRPLQJ RSHUDWLRQ LV DFWLYDWHG�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH VSLQGOH VSHHG LQ 530 WKDW WKH FRQWURO
XVHV ZKHQ SRVLWLRQLQJ WKH VSLQGOH GXULQJ D VSLQGOH RULHQW �0����

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV IRU PRUH
LQIRUPDWLRQ RQ VSLQGOH RULHQW�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

��� WR ������� 530

1RWHV

7KH RULHQW VSHHG LV XVXDOO\ D YHU\ ORZ YDOXH WR DVVXUH WKDW WKH VSLQGOH
PRYHV DFFXUDWHO\ WR WKH RULHQW SRVLWLRQ�

([HFXWLQJ DQ 0�� PD\ UHTXLUH \RX WR IRUFH D JHDU FKDQJH WKURXJK
ORJLF WR DFFRPPRGDWH WKH VSLQGOH VSHHG HQWHUHG KHUH� $XWRPDWLF
JHDU VHOHFWLRQ WKURXJK ORJLF ZLOO RQO\ VHOHFW JHDUV EDVHG RQ WKH ODVW
HQWHUHG SURJUDPPHG VSLQGOH VSHHG�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH�

2ULHQW 6SHHG



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH GLUHFWLRQ WKH VSLQGOH URWDWHV GXULQJ�

� DQ\ RSHQ ORRS VSLQGOH RULHQW
� DQ\ FORVHG ORRS VSLQGOH RULHQW WKDW WDNHV SODFH EHIRUH WKH VSLQGOH

KDV IRXQG D PDUNHU�

6SLQGOH LV� (QFRGHU 0DUNHU
LV�

7KH 2ULHQW LV 3HUIRUPHG LQ WKH
'LUHFWLRQ�

FORVHG ORRS DOUHDG\ IRXQG WKDW ZRXOG \LHOG WKH VKRUWHVW SDWK
WR WKH RULHQW SRVLWLRQ

FORVHG ORRS QRW \HW IRXQG DV VSHFLILHG ZLWK WKLV SDUDPHWHU

RSHQ ORRS 1�$ DV VSHFLILHG ZLWK WKLV SDUDPHWHU

,I D FORVHG ORRS VSLQGOH LV DOUHDG\ WXUQLQJ ZKHQ DQ RULHQW UHTXHVW LV
PDGH� WKH VSLQGOH ZLOO GHFHOHUDWH �RU DFFHOHUDWH� WR WKH $03 GHILQHG
RULHQW VSLQGOH VSHHG DQG RULHQW WR WKH UHTXHVWHG ORFDWLRQ �WKLV
SDUDPHWHU KDV QR DIIHFW RQ WKH VSLQGOH GLUHFWLRQ�� &ORVHG ORRS
VSLQGOHV RQO\ XVH WKLV SDUDPHWHU LI LW KDV QRW \HW VHHQ D PDUNHU�
7\SLFDOO\ WKLV LV RQO\ DIWHU D SRZHU XS F\FOH EHIRUH WKH VSLQGOH KDV
EHHQ PRYHG� ,I WKHUH LV QR 6 ZRUG LQ WKH FORVHG ORRS VSLQGOH RULHQW
EORFN �0���� WKH VSLQGOH URWDWHV WR WKH SRVLWLRQ GHILQHG E\ WKH
'HIDXOW 2ULHQW $QJOH SDUDPHWHU�

2SHQ ORRS VSLQGOHV DOZD\V XVH WKLV SDUDPHWHU WR GHWHUPLQH VSLQGOH
GLUHFWLRQ IRU DQ RULHQW RSHUDWLRQ� 7KH VSLQGOH ZLOO RULHQW WR WKH
VSHFLILHG ORFDWLRQ LQ RSHQ ORRS RULHQW SRVLWLRQ LQ WKH GLUHFWLRQ
VSHFLILHG ZLWK WKLV SDUDPHWHU �HYHQ LI WKH VSLQGOH LV DOUHDG\ URWDWLQJ
LQ WKH RSSRVLWH GLUHFWLRQ��

7KH GLUHFWLRQ HQWHUHG KHUH RYHUULGHV WKH VHWWLQJ RI WKH ORJLF IODJ
´6SLQGOH 'LUHFWLRQµ �):B631',� GXULQJ H[HFXWLRQ RI DQ 0���
):B631', XVXDOO\ FKHFNV WKH VSLQGOH GLUHFWLRQ VZLWFK RU EXWWRQ RQ
WKH 07% SDQHO WR GHWHUPLQH VSLQGOH GLUHFWLRQ�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV IRU PRUH
FRPSOHWH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� &ORFNZLVH

�E� &RXQWHU &ORFNZLVH

'HIDXOW 2ULHQW 'LUHFWLRQ



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH�

7KH VHUYR SDUDPHWHUV ([FHVV (UURU DQG *DLQ %UHDN 3RLQW DSSO\ WR
FORVHG ORRS VSLQGOHV ZKLOH WKH\ DUH RULHQWLQJ RU WDSSLQJ�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH DEVROXWH DQJOH WKDW WKH VSLQGOH URWDWHV
WR GXULQJ D VSLQGOH RULHQW �0��� LI QR DQJOH LV SURJUDPPHG LQ WKH
0�� EORFN�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV IRU PRUH
LQIRUPDWLRQ RQ VSLQGOH RULHQW�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

�������� WR ���������� GHJUHHV

1RWHV

,I WKH 0�� EORFN LV SURJUDPPHG ZLWK DQ 6��ZRUG� WKLV SDUDPHWHU LV
LJQRUHG DQG WKH VSLQGOH URWDWHV WR WKH SURJUDPPHG DQJOH�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV D SRVLWLRQLQJ UDQJH �LQ GHJUHHV� WKDW WKH
VSLQGOH PXVW EH ZLWKLQ IRU WKH FRQWURO WR FRQVLGHU WKH VSLQGOH ´LQ
SRVLWLRQ�µ

:KHQ WKH VSLQGOH SRVLWLRQ LV ZLWKLQ WKLV UDQJH� WKH FRQWURO FORVHV WKH
SRVLWLRQLQJ ORRS �HYHQ WKRXJK VSLQGOHV DUH DOZD\V FRQILJXUHG DV
´2SHQ /RRSµ� WR PRYH DQG KROG WKH VSLQGOH DW WKH FRPPDQGHG
SRVLWLRQ�

7KH FRQWURO DOVR VHWV D ORJLF IODJ LQGLFDWLQJ WKDW WKH VSLQGOH LV LQ
SRVLWLRQ� 7KHUHIRUH� WKLV SDUDPHWHU UHTXLUHV SURSHU ORJLF
SURJUDPPLQJ WR EH IXOO\ HIIHFWLYH� 5HIHU WR WKH QRWHV EHORZ IRU
PRUH LQIRUPDWLRQ DERXW SURSHUO\ SURJUDPPLQJ WKLV ORJLF IODJ�

'HIDXOW 2ULHQW $QJOH

2ULHQW ,QSRVLWLRQ %DQG



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,I WRR VPDOO D YDOXH LV HQWHUHG KHUH� WKH ´6SLQGOH
2ULHQWDWLRQ &RPSOHWHµ IODJ LQ ORJLF PD\ QHYHU EH VHW
´758(�µ $OORZDQFHV PXVW EH PDGH IRU SRVLWLRQLQJ
DFFXUDF\ DQG LQKHUHQW LQVWDELOLWLHV�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

�������� WR ���������� GHJUHHV

1RWHV

7KH YDOXH HQWHUHG KHUH VHWV WKH IDUWKHVW GLVWDQFH �LQ HLWKHU WKH
SRVLWLYH RU QHJDWLYH GLUHFWLRQV� WKDW WKH VSLQGOH FDQ EH IURP LWV
SURJUDPPHG GHVWLQDWLRQ WR EH FRQVLGHUHG ´LQ SRVLWLRQµ IRU RULHQW
RSHUDWLRQV�

7KLV GRHV QRW DIIHFW WKH ILQDO SRVLWLRQLQJ DFFXUDF\ RI WKH V\VWHP� ,W
VLPSO\ GHWHUPLQHV KRZ FORVH WR WKH FRPPDQGHG SRVLWLRQ WKH VSLQGOH
PXVW EH EHIRUH WKH ORJLF IODJ ´6SLQGOH 2ULHQWDWLRQ &RPSOHWHµ LV VHW
´758(�µ

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

(QWHU WKH JDLQ LQ XQLWV RI 530 SHU ���� UHYROXWLRQV IRU WKLV VSLQGOH
LQ WKLV JHDU�

3DUDPHWHU 3DUDPHWHU 1XPEHU

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

*DLQ IRU 6SLQGOH �� *HDU � >���@

5DQJH

������� WR ���������

*DLQ IRU 6SLQGOH �



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU IRU HDFK JHDU \RX XVH RI HDFK VSLQGOH�

8VH WKHVH SDUDPHWHUV IRU VSLQGOH RULHQW JDLQ DQG JDLQ GXULQJ VROLG
WDSSLQJ� )RU VROLG WDSSLQJ� WKH ORZHU RI WKH WZR JDLQV �WDSSLQJ D[LV
DQG VSLQGOH� LV DSSOLHG WR ERWK PRWLRQV�

<RX FDQ XVH WKHVH SDUDPHWHUV WR VKRUWHQ RYHUDOO PDFKLQLQJ WLPH E\
DOORZLQJ WKH VSLQGOH WR EH RULHQWHG LQ DQ\ RI � GLIIHUHQW JHDU UDQJHV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOH � 3DUDPHWHUV

8VH WKHVH SDUDPHWHUV WR GHILQH VSLQGOH RSHUDWLRQ IRU 6SLQGOH �� (DFK
VSLQGOH LV FRQVLGHUHG D VHSDUDWH D[LV� 7KHVH SDUDPHWHUV PXVW EH VHW
VHSDUDWHO\ IRU HDFK VSLQGOH�

7KHVH SDUDPHWHUV LQFOXGH�

� '$& 9ROWDJH DQG 6SLQGOH *HDU 3DUDPHWHUV

� 6SLQGOH '$& 2XWSXW 5DPSLQJ
� 9ROWDJH DW 0D[ IRU *HDUV ���
� 6SLQGOH 'HYLDWLRQ 7ROHUDQFH
� 1XPEHU RI *HDUV 8VHG
� 0LQLPXP 6SLQGOH 6SHHG � *HDU ���
� 0D[LPXP 6SLQGOH 6SHHG � *HDU ���

� 'HYLDWLRQ 'HWHFWLRQ )LOWHU 7LPH
� 6SLQGOH 2ULHQWLQJ 3DUDPHWHUV
� 6SLQGOH 0DUNHU &DOLEUDWLRQ
� 2ULHQW 6SHHG
� 'HIDXOW 2ULHQW 'LUHFWLRQ
� 'HIDXOW 2ULHQW $QJOH

� 2ULHQW ,PSRVLWLRQ %DQG
,PSRUWDQW� 2QO\ 6SLQGOH � PD\ EH XVHG LQ FRQMXQFWLRQ ZLWK 9LUWXDO

& RU &\OLQGULFDO ,QWHUSRODWLRQ�

,PSRUWDQW� 0DQ\ RI WKH SDUDPHWHUV LQ WKLV VHFWLRQ DUH QRW XVHG
ZKHQ XVLQJ D ���� GULYH����� PRWRU FRPELQDWLRQ DV D
VSLQGOH� 5HIHU WR SDJH ����� IRU GHWDLOV RQ WKLV VSHFLDO
VSLQGOH FRQILJXUDWLRQ�

&KDSWHU 2YHUYLHZ
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7R HGLW WKH VSLQGOH SDUDPHWHUV� VHOHFW ´6SLQGOH � 3DUDPHWHUVµ IURP
WKH ILUVW SDJH RI WKH PDLQ PHQX VFUHHQ� 7KH ZRUNVWDWLRQ GLVSOD\V
IRXU VFUHHQV VLPLODU WR WKH VSLQGOH � SDUDPHWHUV�



�����6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHVH SDUDPHWHUV GHDO ZLWK WKH '$& RXWSXW YROWDJH DQG VSLQGOH
JHDUV� ´'$&µ VWDQGV IRU ´'LJLWDO WR $QDORJ &RQYHUWHU�µ 7KLV LV LQ
UHIHUHQFH WR DQDORJ RXWSXWV IURP WKH ���� &1& VHULDO GULYH� 7KH
RXWSXW SRUW XVHG LV GHWHUPLQHG E\ WKH D[LV FRQILJXUHG DV D VSLQGOH
ZLWK WKH )� $[LV RSWLRQ DQG WKH VHUYR SDUDPHWHU ´2XWSXW 3RUW
1XPEHU�µ

,PSRUWDQW� ,I WKH VSLQGOH KDV PXOWLSOH JHDU UDQJHV DQG HQFRGHU
IHHGEDFN LV EHLQJ XVHG� WKH HQFRGHU PXVW VRPHKRZ EH
GULYHQ GLUHFWO\ E\ WKH VSLQGOH LWVHOI� 7KH HQFRGHU PXVW
PDNH RQH UHYROXWLRQ SHU UHYROXWLRQ RI WKH VSLQGOH DQG
RQO\ SURYLGH � PDUNHU SXOVH SHU UHYROXWLRQ� UHJDUGOHVV
RI ZKLFK JHDU LV VHOHFWHG�

7KLV '$& RXWSXW SURYLGHV IRU DQ DQDORJ YROWDJH RXWSXW ZLWKLQ WKH
UDQJH RI ���� WR ���9 GF IRU XVH DV D FRPPDQG VLJQDO WR WKH VSLQGOH
GULYH� 7KLV YROWDJH UDQJH LV OLPLWHG E\ WKH SDUDPHWHU 9ROWDJH DW
0D[��� IRU HDFK VSLQGOH JHDU�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH '$& RXWSXW LV D JUDGXDO
YROWDJH UDPS RU D YROWDJH VWHS� )RU WKLV SDUDPHWHU�

,I \RX VHOHFW� WKHQ�

21 DQ\ FKDQJH LQ '$& RXWSXW YROWDJHV LV PDGH DV D UDPS�XS RU UDPS�GRZQ�
7KH DFWXDO VSLQGOH UDPS GXUDWLRQ LV VHOHFWHG XVLQJ WKH 'HY� 'HWHFWLRQ
)LOWHU 7LPH SDUDPHWHU �LI \RXU V\VWHP GRHV QRW KDYH WKH VROLG WDSSLQJ
RSWLRQ�� 7KH DFWXDO VSLQGOH UDPS GXUDWLRQ LV VHOHFWHG XVLQJ WKH $&&�
WLPH IRU 6SLQGOH �� *HDU BB LI \RXU V\VWHP KDV WKH VROLG WDSSLQJ IHDWXUH
�WKLV LV XVHG LI \RXU V\VWHP KDV WKH VROLG WDSSLQJ RSWLRQ DQG GRHV QRW
PHDQ \RX PXVW EH XVLQJ WKH VROLG WDSSLQJ IHDWXUH WR JHW WKH UDPS�� 7KH
PD[ VSHHG IRU WKH UDPS LV GHWHUPLQHG IURP \RXU VHWWLQJ RI 0$;� 6SLQGOH
6SHHG�*HDU BB � 7KXV D GLIIHUHQW UDPS LV FUHDWHG IRU HDFK JHDU UDQJH�

2)) FKDQJHV LQ '$& RXWSXW YROWDJHV DUH PDGH LPPHGLDWHO\ DV RQH VWHS

�� ��� ��� 'XUDWLRQ �LQ PV�

/,1($5
$FFHOHUDWLRQ

$&&�'(& 5DPS
�� USP�PV�

0D[ 6SLQGOH 6SHHG
IRU *HDU � �

���530

�

'$& 9ROWDJH DQG 6SLQGOH
*HDU 3DUDPHWHUV

6SLQGOH '$& 2XWSXW
5DPSLQJ
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,I \RXU V\VWHP� <RXU UDPS GXUDWLRQ LV VHW ZLWK� <RXU 530 PD[ RYHU WKDW GXUDWLRQ LV
VHW ZLWK

KDV WKH VROLG WDSSLQJ
RSWLRQ

$&&� WLPH IRU 6SLQGOH �� *HDU BB
�LQ VROLG WDSSLQJ SDUDPHWHU JURXS�

0D[ 7DSSLQJ 6SHHG �� *HDU BB
�LQ VROLG WDSSLQJ SDUDPHWHU JURXS�

GRHV QRW KDYH WKH VROLG
WDSSLQJ RSWLRQ

6SLQGOH '$& 2XWSXW 5DPSLQJ
�LQ VSLQGOH SDUDPHWHU JURXS�

0D[ 6SLQGOH 6SHHG �� *HDU BB
�LQ VSLQGOH SDUDPHWHU JURXS�

6SLQGOH 3DUDPHWHU
1XPEHU

� >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 2Q

�E� 2II

1RWHV

7KH IROORZLQJ QRWHV DVVXPH \RX KDYH FKRVHQ \HV IRU WKLV SDUDPHWHU
HQDEOLQJ VSLQGOH UDPSLQJ�

2SHQ /RRS 6SLQGOHV
'XULQJ QRUPDO RSHQ ORRS RSHUDWLRQ DQ\ FKDQJH LQ FRPPDQGHG
VSLQGOH VSHHG LV UDPSHG� $Q\ WLPH WKDW WKH FRPPDQGHG VSLQGOH
VSHHG FKDQJHV IURP WKH FXUUHQW VSHHG� WKH UDPS LV DGGHG WR RU
VXEWUDFWHG IURP WKH FXUUHQW VSLQGOH VSHHG HDFK FRDUVH LWHUDWLRQ XQWLO
WKH FRPPDQGHG VSLQGOH VSHHG LV UHDFKHG� 6SLQGOH VSHHG FKDQJHV LQ
ERWK 530 PRGH DQG &66 PRGH DUH UDPSHG� &KDQJHV LQ VSLQGOH
GLUHFWLRQ �IURP ORJLF RU SURJUDPPLQJ 0���0��� DUH DOVR UDPSHG�

,PSRUWDQW� ,I XVLQJ DQ RSHQ ORRS VSLQGOH RULHQW �6KRW 3LQ 2ULHQW��
ZKHQ WKH ORJLF IODJ WR FRPSOHWH WKH RULHQW EHFRPHV WUXH�
WKH VSLQGOH FRPPDQG LV ]HURHG LPPHGLDWHO\ �QR
UDPSLQJ RFFXUV�� )RU WKLV W\SH RI RULHQW \RXU RULHQW
VSHHG VKRXOG EH FRQILJXUHG VORZ HQRXJK WR DOORZ WKLV
VSLQGOH VWRS ZLWKRXW UDPSLQJ� $Q\
DFFHOHUDWLRQ�GHFHOHUDWLRQ RI WKH VSLQGOH WR UHDFK WKH
LQLWLDO RULHQW VSHHG LV GRQH XVLQJ WKH VSLQGOH UDPS�

&ORVHG /RRS 6SLQGOH 2ULHQWV
7KH LQLWLDO DFFHOHUDWLRQ RU GHFHOHUDWLRQ RI WKH VSLQGOH WR WKH RULHQW
VSHHG LV UDPSHG� 2QFH WKH RULHQW YHORFLW\ LV UHDFKHG� WKH VSLQGOH·V
SRVLWLRQ ORRS LV FORVHG DQG QR IXUWKHU VSLQGOH UDPSLQJ LV SHUIRUPHG�
7KH $03HG RULHQW VSHHG VKRXOG EH VORZ HQRXJK WKDW QR SUREOHPV
RFFXU ZKHQ WKH VSLQGOH ORRS LV FORVHG� 7KH JDLQ IRU WKH VSLQGOH
SRVLWLRQ ORRS VKRXOG EH FKRVHQ VXFK WKDW WKH QDWXUDO H[SRQHQWLDO
YHORFLW\ SURILOH RI WKH SRVLWLRQ ORRS FDQ EH DFFRPPRGDWHG E\ WKH
GULYH�
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(�6WRS
2Q WUDQVLWLRQ LQWR WKH (PHUJHQF\ 6WRS VWDWH� DOO VSLQGOH '$& RXWSXW
LV ]HURHG LPPHGLDWHO\ ZLWK QR VSLQGOH UDPSLQJ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR VHW WKH PD[LPXP '$& RXWSXW YROWDJH IRU
HDFK JHDU UDQJH RI WKH VSLQGOH�

7KH PD[LPXP VSLQGOH 530 IRU HDFK JHDU UDQJH LV GHILQHG E\ WKH
SDUDPHWHU0D[LPXP 6SLQGOH 6SHHG� ,W LV QHFHVVDU\ WR GHWHUPLQH
ZKDW '$& RXWSXW YROWDJH LV UHTXLUHG WR DWWDLQ WKLV PD[LPXP VSHHG�

7KLV LQIRUPDWLRQ PD\ EH SURYLGHG ZLWK WKH VSLQGOH GULYH� ,W FDQ DOVR
EH GHWHUPLQHG WKURXJK WHVWLQJ� %\ FRQQHFWLQJ D EDWWHU\ ER[ WR WKH
GULYH DQG D WDFKRPHWHU WR WKH VSLQGOH� WKH FRPPDQG YROWDJHV
UHTXLUHG WR SURGXFH VSHFLILF VSLQGOH VSHHGV LQ HDFK JHDU FDQ EH
SORWWHG� 7KHVH VDPH ´FRPPDQG YROWDJHVµ LV VHQW WR WKH GULYH IURP
WKH '$& RXWSXW ZKHQ WKH EDWWHU\ ER[ LV UHSODFHG ZLWK WKH SURSHU
FDEOLQJ�

3DUDPHWHU 3DUDPHWHU
1XPEHU

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

9ROWDJH DW 0D[ IRU *HDU � >���@

5DQJH

��������� WR ������� YROWV

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

9ROWDJH DW 0D[ IRU *HDUV
� � �
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)XQFWLRQ

6SHFLILHV WKH SHUFHQWDJH E\ ZKLFK WKH DFWXDO VSLQGOH VSHHG FDQ
GHYLDWH IURP WKH DQWLFLSDWHG VSLQGOH VSHHG EHIRUH WKH FRQWURO VHWV WKH
IODJ ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ WR ´758(�µ

&RUUHFWLYH DFWLRQ E\ WKH FRQWURO LV OLPLWHG WR VHWWLQJ WKLV ORJLF IODJ�
7KHUHIRUH� WKLV SDUDPHWHU UHTXLUHV SURSHU ORJLF SURJUDPPLQJ WR EH
HIIHFWLYH� 5HIHU WR WKH QRWHV EHORZ IRU PRUH LQIRUPDWLRQ DERXW
SURSHUO\ SURJUDPPLQJ WKLV SDUDPHWHU�

,PSRUWDQW� )RU WKLV SDUDPHWHU WR KDYH VLJQLILFDQFH
�DQG QRW EH LJQRUHG��

� WKH VSLQGOH PXVW KDYH SRVLWLRQ IHHGEDFN
� WKH VRIWZDUH RSWLRQ IRU VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ PXVW

EH LQVWDOOHG

3DUDPHWHU
1XPEHU

>���@

5DQJH

� WR ����

1RWHV

,I WKH VSLQGOH KDV D IHHGEDFN GHYLFH� WKH FRQWURO PRQLWRUV WKH
IHHGEDFN DQG GHWHUPLQHV D YHORFLW\�

7KH ´DQWLFLSDWHG VSLQGOH VSHHGµ PHQWLRQHG XQGHU )81&7,21 DERYH
LV WKH UHVXOW RI VLPXODWHG IHHGEDFN� 7KH FRQWURO VLPXODWHV DQ
DFFHOHUDWLRQ � GHFHOHUDWLRQ UDPS IRU WKH VSLQGOH EDVHG RQ WKH
SDUDPHWHU 'HY� 'HWHFWLRQ )LOWHU 7LPH� 7KH DFWXDO VSLQGOH YHORFLW\
�IURP WKH VSLQGOH IHHGEDFN� LV WKHQ FRQVWDQWO\ FRPSDUHG WR WKLV
VLPXODWHG IHHGEDFN�

)RU H[DPSOH� DVVXPH ��� LV HQWHUHG IRU WKLV SDUDPHWHU DQG WKH
FRPPDQGHG VSLQGOH VSHHG �DIWHU FRQVLGHULQJ VSLQGOH VSHHG RYHUULGH�
LV ���� 530� $V WKH VSLQGOH DFFHOHUDWHV� LWV DFWXDO VSHHG PXVW
UHPDLQ ZLWKLQ ��� RI WKH VSHHG DQWLFLSDWHG WKURXJK VLPXODWHG
IHHGEDFN� ,I QRW� WKH FRQWURO DGYLVHV WKH ORJLF SURJUDP E\ VHWWLQJ WKH
ORJLF IODJ ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ WR ´758(�µ

7KLV IODJ DOVR LV VHW ´758(µ LI WKH VSLQGOH VSHHG UHPDLQV EHORZ ���
530 RU DERYH ���� 530 DIWHU WKH VSLQGOH VKRXOG KDYH UHDFKHG D
VWHDG\ VWDWH VSHHG RI ���� 530�

6SLQGOH 'HYLDWLRQ
7ROHUDQFH
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*HQHUDOO\ WKH ORJLF SURJUDP LV ZULWWHQ WR GLVSOD\ D ZDUQLQJ PHVVDJH
ZKHQHYHU WKH FRQWURO VHWV WKH 6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYH
IODJ WR ´758(�µ 7KH ORJLF SURJUDP PD\ DOVR LQFOXGH D WLPHU WKDW
IRUFHV PRUH DJJUHVVLYH DFWLRQ LI WKH IODJ UHPDLQV WUXH IRU DQ H[WHQGHG
SHULRG�

,I WKH ´6SLQGOH 6SHHG 'HYLDWLRQ ([FHVVLYHµ IODJ UHPDLQV ´758(µ
IRU WRR ORQJ RU DSSHDUV WRR RIWHQ� WKHUH DUH D QXPEHU RI FKDQJHV WKDW
FDQ SUHYHQW WKLV�

�� 7KH YDOXH IRU WKLV SDUDPHWHU FDQ EH LQFUHDVHG�

�� 7KH SDUDPHWHU 'HY� 'HWHFWLRQ )LOWHU 7LPH FDQ EH LQFUHDVHG RU
GHFUHDVHG WR PRUH FORVHO\ PDWFK WKH DFWXDO VSLQGOH VSHHG
WUDQVLWLRQ WLPH�

�� 7KH ORJLF SURJUDP FDQ HQKDQFH D GHFLVLRQ RQ VSLQGOH VSHHG
GHYLDWLRQ E\ XVLQJ WKH ´VSLQGOH XS WR VSHHGµ VLJQDO �LI DYDLODEOH�
IURP WKH VSLQGOH GULYH�

�� 7KH ORJLF SURJUDP FDQ EH ZULWWHQ WR LJQRUH WKH ´6SLQGOH 6SHHG
'HYLDWLRQ ([FHVVLYHµ IODJ GXULQJ FHUWDLQ VSLQGOH VSHHG
WUDQVLWLRQV�

5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU PRUH
LQIRUPDWLRQ DERXW WKH VSLQGOH VSHHG GHYLDWLRQ IODJ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QXPEHU RI DYDLODEOH VSLQGOH JHDU UDQJHV
IRU D VSHFLILF PDFKLQH DSSOLFDWLRQ� 7KH FRQWURO DOORZV IRU � VSLQGOH
JHDU UDQJHV�

,PSRUWDQW� ,I WKH PDFKLQH GRHV QRW KDYH PXOWLSOH VSLQGOH JHDU
UDQJHV� HQWHU � IRU WKLV SDUDPHWHU�

3DUDPHWHU
1XPEHU

>���@

5DQJH

� WR �

1XPEHU RI *HDUV 8VHG
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1RWHV

$FWXDO VSLQGOH JHDU FKDQJLQJ LV LPSOHPHQWHG WKURXJK ORJLF� /RJLF
VHWV WKH JHDU PRGH UHTXHVW IODJ WR ´DXWRPDWLF�µ WKH FRQWURO XVHV WKLV
SDUDPHWHU DQG WKH RWKHU $03 JHDU SDUDPHWHUV WR GHWHUPLQH WKH
FRUUHFW JHDU IRU WKH FRPPDQGHG VSLQGOH VSHHG� ,W WKHQ UHTXHVWV JHDU
FKDQJHV IURP ORJLF DV QHHGHG� 5HIHU WR \RXU ��3& &1& /RJLF
5HIHUHQFH 0DQXDO IRU PRUH LQIRUPDWLRQ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

,W LV QHFHVVDU\ WR HQWHU WKH ORZHVW DQG KLJKHVW VSLQGOH 530 IRU HDFK
JHDU UDQJH WR RSWLPL]H D PDFKLQH·V SHUIRUPDQFH� 2YHUODSSLQJ
UDQJHV DUH SHUPLWWHG� 7KH PD[LPXP YDOXH IRU D VSHFLILF JHDU PXVW
EH JUHDWHU WKDQ WKH PLQLPXP YDOXH IRU WKDW JHDU�

*HDU FKDQJH RSHUDWLRQV DUH FRQWUROOHG E\ WKH ORJLF SURJUDP ZLWK
JHDU FKDQJH ORJLF IODJV� 5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH
0DQXDO IRU PRUH LQIRUPDWLRQ�

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� ,I WKH VSLQGOH LV QRW FDSDEOH RI
DWWDLQLQJ WKH VSHHG HQWHUHG IRU D SDUWLFXODU JHDU UDQJH�
SURJUDP H[HFXWLRQ PD\ KDOW DQG�RU DQ HUURU PHVVDJH
UHVXOWV �DV GHWHUPLQHG E\ WKH FRQWURO·V ORJLF SURJUDP��

9DOXHV PXVW EH HQWHUHG IRU DOO JHDU UDQJHV VSHFLILHG E\ WKH SDUDPHWHU
1XPEHU RI *HDUV 8VHG� ,I DQ\ RI WKH JHDUV XVHG KDV QR YDOXH RU DQ
LOOHJDO YDOXH HQWHUHG KHUH� WKH FRQWURO DVVXPHV WKDW QR JHDUV DUH
DYDLODEOH DQG QHYHU UHTXHVWV D JHDU FKDQJH�

0LQLPXP DQG 0D[LPXP
6SLQGOH 6SHHG
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3DUDPHWHU 3DUDPHWHU
1XPEHU

3DUDPHWHU 3DUDPHWHU
1XPEHU

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

0LQ� 6SLQGOH 6SHHG � *HDU � >���@ 0D[� 6SLQGOH 6SHHG � *HDU � >���@

5DQJH

0LQ� 6SLQGOH 6SHHG� � WR 0D[� 6SLQGOH 6SHHG �530�

0D[� 6SLQGOH 6SHHG� 0LQ� 6SLQGOH 6SHHG WR ��������530�

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

'LJLWDO 6SLQGOH XVHUV PXVW VHW WKLV SDUDPHWHU �IRU JHDU � RQO\� LQ
DGGLWLRQ WR VHWWLQJ WKH VHUYR SDUDPHWHU ´0D[LPXP 0RWRU 6SHHGµ WR
GHILQH YDOLG PRWRU VSHHGV�

)XQFWLRQ

,I VSLQGOH '$& RXWSXW UDPSLQJ LV RII�
7KLV SDUDPHWHU VSHFLILHV WKH VSLQGOH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH WR
EH XVHG E\ WKH FRQWURO RQO\ IRU VLPXODWHG IHHGEDFN� 6LPXODWHG
IHHGEDFN LV H[SODLQHG ZLWK WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ
7ROHUDQFH�

6LQFH WKH YDOXH HQWHUHG KHUH LV XVHG LQ VLPXODWLQJ DQ\ FKDQJH LQ
VSHHG �UHJDUGOHVV RI ZKHWKHU LW·V IURP � WR �� 530� IURP �� WR ����
530� RU IURP ��� WR ���� 530�� LW LV UHFRPPHQGHG WKDW DQ DYHUDJH
WLPH EH HQWHUHG�

)RU H[DPSOH� LI LW WDNHV �� PVHF IRU D VPDOO FKDQJH LQ VSLQGOH VSHHG
�VXFK DV IURP � WR � 530� DQG ��� PVHF IRU WKH PD[LPXP FKDQJH LQ
VSLQGOH VSHHG �VXFK DV IURP � WR ���� 530�� D JRRG YDOXH WR HQWHU
KHUH ZRXOG EH WKH DYHUDJH WUDQVLWLRQ WLPH� �� PVHF�

5HIHU WR WKH GLVFXVVLRQ IRU WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ
7ROHUDQFH�

'HY� 'HWHFWLRQ )LOWHU 7LPH



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,I VSLQGOH '$& RXWSXW UDPSLQJ LV RQ�
7KLV SDUDPHWHU VSHFLILHV�

� WKH VSLQGOH DFFHOHUDWLRQ �GHFODUDWLRQ WLPH WR EH XVHG E\ WKH
FRQWURO IRU VLPXODWHG IHHGEDFN� 6LPXODWHG IHHGEDFN LV H[SODLQHG
ZLWK WKH SDUDPHWHU 6SLQGOH 'HYLDWLRQ 7ROHUDQFH� ,I \RX KDYH
WKH VROLG WDSSLQJ IHDWXUH RSWLRQ� HQWHU D YDOXH IRU WKLV SDUDPHWHU
WKDW FORVHO\ PDWFKHV WKH VSLQGOH DFF�GHF FXUYH HVWDEOLVKHG E\ WKH
VROLG WDSSLQJ SDUDPHWHUV �VHH SDJH �������

� LI \RXU V\VWHP GRHV QRW KDYH WKH VROLG WDSSLQJ IHDWXUH WKLV
SDUDPHWHU VSHFLILHV WKH GXUDWLRQ RI WKH VSLQGOH UDPS �UHIHU WR SDJH
������� 7KLV LV DOVR WKH VDPH YDOXH WKH FRQWURO XVHV IRU VLPXODWHG
IHHGEDFN�

6SLQGOH 3DUDPHWHU 1XPEHU

� >���@

5DQJH

�� WR ��� PVHF

1RWHV

6LPXODWHG IHHGEDFN DOORZV WKH FRQWURO WR SHUIRUP ´IHHG SHU
UHYROXWLRQµ PRYHV RQ PDFKLQHV WKDW GR QRW KDYH SRVLWLRQ IHHGEDFN
IURP WKH VSLQGOH�

,I WKH VSLQGOH KDV SRVLWLRQ IHHGEDFN DQG WKH VRIWZDUH RSWLRQ IRU
VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ KDV EHHQ LQVWDOOHG� VLPXODWHG
IHHGEDFN LV DOVR XVHG IRU VSLQGOH VSHHG GHYLDWLRQ GHWHFWLRQ�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

7KHVH SDUDPHWHUV DUH UHOHYDQW RQO\ LI \RXU VSLQGOH SURYLGHV SRVLWLRQ
IHHGEDFN DQG LV FDSDEOH RI RULHQWLQJ WR D VSHFLILF SRVLWLRQ�

,PSRUWDQW� ,W LV SRVVLEOH WR SHUIRUP FRDUVH VSLQGOH RULHQWV ZLWKRXW
SRVLWLRQ IHHGEDFN WKURXJK SURSHU ORJLF SURJUDPPLQJ
DQG WKH XVH RI PHFKDQLFDO VZLWFKHV PRXQWHG RQ WKH
VSLQGOH PHFKDQLVP� 7KHVH SDUDPHWHUV DUH QRW UHOHYDQW
IRU VXFK DQ DSSOLFDWLRQ�

7KH VSLQGOH RULHQW IHDWXUH �)LJXUH ���� OHWV WKH FRQWURO VWRS WKH
VSLQGOH DW HLWKHU D SUHGHILQHG DQJOH VHW LQ $03 RU D SURJUDPPHG
DQJOH� 7KH VSLQGOH RULHQW IHDWXUH LV GLVFXVVHG LQ \RXU ��3& &1&
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO�

6SLQGOH 2ULHQWLQJ
3DUDPHWHUV



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOH 5HIHUHQFH

6SLQGOH KRPLQJ LV SHUIRUPHG DXWRPDWLFDOO\ ZKHQ WKH FRQWURO HQWHUV
VSLQGOH RULHQW PRGH �0���� �1RWH WKDW VSLQGOH KRPLQJ PD\ DOVR EH
IRUFHG ZKHQ WKH VSLQGOH HQWHUV WKH YLUWXDO & PRGH DV GLVFXVVHG LQ
FKDSWHU ���� 6SLQGOH KRPLQJ FRQVLVWV RI WKH VSLQGOH GHFHOHUDWLQJ WR
WKH RULHQW VSLQGOH 530� DQG ILQGLQJ WKH HQFRGHU PDUNHU �RU QXOO
SRVLWLRQ�� 2QFH WKLV SRVLWLRQ LV IRXQG� WKH VSLQGOH PRYHV RQ WR WKH
VSLQGOH PDUNHU FDOLEUDWLRQ SRLQW WKDW GHWHUPLQHV WKH ORFDWLRQ RI WKH
]HUR SRLQW RI WKH VSLQGOH UHODWLYH WR WKH HQFRGHU PDUNHU SRVLWLRQ�
$IWHU WKLV ORFDWLRQ LV UHDFKHG� WKH VSLQGOH PRYHV WR WKH ORFDWLRQ
UHTXHVWHG LQ WKH 0�� EORFN�

,PSRUWDQW� 1RWH WKDW WKH XVH RI D VSLQGOH ZLWK IHHGEDFN PXVW KDYH
RQO\ RQH HQFRGHU PDUNHU SHU UHYROXWLRQ RI WKH VSLQGOH�
,I PRUH WKDQ RQH HQFRGHU PDUNHU LV SUHVHQW� LQFRQVLVWHQW
KRPLQJ UHVXOWV GHSHQGLQJ RQ ZKLFK PDUNHU LV IRXQG
ILUVW ZKHQ WKH VSLQGOH KRPLQJ RSHUDWLRQ LV DFWLYDWHG�

)LJXUH ����
3DUDPHWHUV IRU 6SLQGOH 2ULHQW

25,(17 ',5(&7,21
7\SLFDOO\ WKLV LV SRVLWLYH � � �
DV YLHZHG IURP KHDGVWRFN

(QFRGHU PDUNHU SRVLWLRQ
UHODWLYH WR VSLQGOH URWDWLRQ � GHJUHH

25,(17
,1326,7,21
%$1'

7\SLFDO
FRPPDQGHG
SRVLWLRQ

63,1'/(
0$5.(5
&$/,%5$7,21
GLVWDQFH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHILQH D SUHFLVH PHFKDQLFDO ]HUR SRVLWLRQ IRU
WKH VSLQGOH ZLWKRXW UHTXLULQJ D PHFKDQLFDO DGMXVWPHQW RI WKH HQFRGHU
PRXQWLQJ RQ WKH VSLQGOH VKDIW� :KHQ WKH VSLQGOH LV KRPLQJ� WKH
FRQWURO LV ORRNLQJ IRU WKH ORFDWLRQ RI WKH HQFRGHU PDUNHU� $IWHU WKLV
PDUNHU LV IRXQG� WKH VSLQGOH FRQWLQXHV RQ PRYLQJ WKH DQJXODU
GLVWDQFH VSHFLILHG ZLWK WKLV SDUDPHWHU� :KHQ WKLV PRYH LV
FRPSOHWHG� WKH FRQWURO FDOOV LWV QHZ URWDU\ SRVLWLRQ DQJOH ]HUR IRU DOO
IXWXUH RULHQW DQG YLUWXDO & RSHUDWLRQV�

6SLQGOH 0DUNHU &DOLEUDWLRQ



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

6SHFLI\ WKH URWDU\ GLVWDQFH �LQ GHJUHHV� IURP WKH HQFRGHU PDUNHU �RU
QXOO� WR WKH ´]HURµ DQJOH SRVLWLRQ GHVLUHG IRU WKH VSLQGOH� 7KLV
GLVWDQFH GHILQHV WKH ORFDWLRQ IURP WKH HQFRGHU QXOO WR WKH VSLQGOH
RULHQWDWLRQ SRVLWLRQ WKDW LV WR EH GHILQHG DV KRPH �RULHQWDWLRQ ]HUR��
,I WKH ORFDWLRQ RI WKH HQFRGHU QXOO SRVLWLRQ LV WKH VDPH DV WKH SRVLWLRQ
WR EH GHILQHG DV VSLQGOH KRPH� HQWHU D YDOXH RI ]HUR IRU WKLV
SDUDPHWHU�

7KH VLJQ DVVRFLDWHG ZLWK WKLV SDUDPHWHU VLPSO\ DOORZV WKLV DQJXODU
GLVWDQFH WR EH VSHFLILHG DV D SRVLWLYH RU QHJDWLYH YDOXH� 7KLV VLJQ
KDV QR HIIHFW RQ WKH DFWXDO GLUHFWLRQ RI URWDWLRQ XVHG WR SRVLWLRQ WR WKH
FDOLEUDWLRQ DQJOH� 7KLV GLUHFWLRQ RI URWDWLRQ LV WKH VDPH GLUHFWLRQ
XVHG WR ILQG WKH HQFRGHU PDUNHU� 1RWH WKDW SRVLWLYH DQJOHV DUH
W\SLFDOO\ PHDVXUHG IURP WKH HQFRGHU QXOO LQ WKH FORFNZLVH GLUHFWLRQ
�0�� VSLQGOH GLUHFWLRQ��

3DUDPHWHU
1XPEHU

>���@

5DQJH

������������ WR ���������� GHJUHHV

1RWHV

7KLV SDUDPHWHU FDQ DOVR EH XVHG WR FRPSHQVDWH IRU PHFKDQLFDO
FKDQJHV WKDW RWKHUZLVH ZRXOG KDYH UHORFDWHG WKH ]HUR SRVLWLRQ IRU WKH
VSLQGOH� )RU H[DPSOH� WKH HQFRGHU RULHQWDWLRQ UHODWLYH WR WKH VSLQGOH
SRVLWLRQ PD\ FKDQJH ZKHQ UHSDLULQJ JHDUV RU JHDU EHOWV�
&RQVHTXHQWO\ WKH GLVWDQFH WKDW WKH D[LV PRYHV IURP WKH HQFRGHU
PDUNHU GXULQJ KRPLQJ PD\ EH GLIIHUHQW� 7KDW GLIIHUHQFH FDQ EH
PHDVXUHG DQG HQWHUHG DV �RU DGGHG WR� WKH 6SLQGOH 0DUNHU
&DOLEUDWLRQ YDOXH�

,PSRUWDQW� 1RWH WKDW WKH XVH RI D VSLQGOH ZLWK IHHGEDFN PXVW KDYH
RQO\ RQH HQFRGHU PDUNHU SHU UHYROXWLRQ RI WKH VSLQGOH�
,I PRUH WKDQ RQH HQFRGHU PDUNHU LV SUHVHQW� LQFRQVLVWHQW
KRPLQJ UHVXOWV GHSHQGLQJ RQ ZKLFK PDUNHU LV IRXQG
ILUVW ZKHQ WKH VSLQGOH KRPLQJ RSHUDWLRQ LV DFWLYDWHG�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH VSLQGOH VSHHG LQ 530 WKDW WKH FRQWURO
XVHV ZKHQ SRVLWLRQLQJ WKH VSLQGOH GXULQJ D VSLQGOH RULHQW �0����

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

3DUDPHWHU
1XPEHU

>���@

5DQJH

��� WR ������� 530

1RWHV

7KH RULHQW VSHHG LV XVXDOO\ D YHU\ ORZ YDOXH WR DVVXUH WKDW WKH VSLQGOH
PRYHV DFFXUDWHO\ WR WKH RULHQW SRVLWLRQ�

([HFXWLQJ DQ 0�� PD\ IRUFH D JHDU FKDQJH WR D GLIIHUHQW JHDU UDQJH
WR DFFRPPRGDWH WKH VSHHG HQWHUHG KHUH�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH GLUHFWLRQ WKH VSLQGOH URWDWHV GXULQJ D
VSLQGOH RULHQW �0����

:KHQ DQ 0�� LV H[HFXWHG LQ WKH SDUW SURJUDP RU WKURXJK 0',� WKH
VSLQGOH URWDWHV LQ WKH GLUHFWLRQ HQWHUHG KHUH WR WKH SRVLWLRQ GHILQHG E\
WKH 6 ZRUG LQ WKH 0�� EORFN �LI WKHUH LV QR 6 ZRUG LQ WKH EORFN� WKH
VSLQGOH URWDWHV WR WKH SRVLWLRQ GHILQHG E\ WKH 'HIDXOW 2ULHQW $QJOH
SDUDPHWHU��

7KH GLUHFWLRQ HQWHUHG KHUH RYHUULGHV WKH VHWWLQJ RI WKH ORJLF IODJ
´6SLQGOH 'LUHFWLRQµ GXULQJ H[HFXWLRQ RI DQ 0��� 7KLV IODJ XVXDOO\
FKHFNV WKH VSLQGOH GLUHFWLRQ VZLWFK RQ WKH 07% SDQHO WR GHWHUPLQH
VSLQGOH GLUHFWLRQ�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

3DUDPHWHU
1XPEHU

>���@

2ULHQW 6SHHG

'HIDXOW 2ULHQW 'LUHFWLRQ



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� &ORFNZLVH

�E� &RXQWHU &ORFNZLVH

1RWHV

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH DEVROXWH DQJOH WKDW WKH VSLQGOH URWDWHV
WR GXULQJ D VSLQGOH RULHQW �0��� LI QR DQJOH LV SURJUDPPHG LQ WKH
0�� EORFN�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

3DUDPHWHU
1XPEHU

>���@

5DQJH

�������� WR ���������� GHJUHHV

1RWHV

,I WKH 0�� EORFN LV SURJUDPPHG ZLWK DQ 6 ZRUG� WKLV SDUDPHWHU LV
LJQRUHG DQG WKH VSLQGOH URWDWHV WR WKH SURJUDPPHG DQJOH�

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV D SRVLWLRQLQJ UDQJH �LQ GHJUHHV� WKDW WKH
VSLQGOH PXVW EH ZLWKLQ IRU WKH FRQWURO WR FRQVLGHU WKH VSLQGOH ´LQ
SRVLWLRQ�µ

:KHQ WKH VSLQGOH SRVLWLRQ LV ZLWKLQ WKLV UDQJH� WKH FRQWURO FORVHV WKH
SRVLWLRQLQJ ORRS �HYHQ WKRXJK VSLQGOHV DUH DOZD\V FRQILJXUHG DV
´2SHQ /RRSµ� WR PRYH DQG KROG WKH VSLQGOH DW WKH FRPPDQGHG
SRVLWLRQ�

7KH FRQWURO DOVR VHWV D ORJLF IODJ LQGLFDWLQJ WKDW WKH VSLQGOH LV LQ
SRVLWLRQ� 7KHUHIRUH� WKLV SDUDPHWHU UHTXLUHV SURSHU ORJLF
SURJUDPPLQJ WR EH IXOO\ HIIHFWLYH� 5HIHU WR WKH QRWHV EHORZ IRU
PRUH LQIRUPDWLRQ RQ SURSHUO\ SURJUDPPLQJ WKLV SDUDPHWHU�

'HIDXOW 2ULHQW $QJOH

2ULHQW ,QSRVLWLRQ %DQG



������6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,I WRR VPDOO D YDOXH LV HQWHUHG KHUH� WKH ´6SLQGOH
2ULHQWDWLRQ &RPSOHWHµ IODJ LQ ORJLF PD\ QHYHU EH VHW
´758(�µ $OORZDQFHV PXVW EH PDGH IRU SRVLWLRQLQJ
DFFXUDF\ DQG LQKHUHQW LQVWDELOLWLHV�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ RQ VSLQGOH RULHQW�

3DUDPHWHU
1XPEHU

>���@

5DQJH

�������� WR ���������� GHJUHHV

1RWHV

7KH YDOXH HQWHUHG KHUH VHWV WKH IDUWKHVW GLVWDQFH �LQ HLWKHU WKH
SRVLWLYH RU QHJDWLYH GLUHFWLRQV� WKDW WKH VSLQGOH FDQ EH IURP LWV
SURJUDPPHG GHVWLQDWLRQ WR EH FRQVLGHUHG ´LQ SRVLWLRQµ IRU RULHQW
RSHUDWLRQV�

7KLV GRHV QRW DIIHFW WKH ILQDO SRVLWLRQLQJ DFFXUDF\ RI WKH V\VWHP� ,W
VLPSO\ GHWHUPLQHV KRZ FORVH WR WKH FRPPDQGHG SRVLWLRQ WKH VSLQGOH
PXVW EH EHIRUH WKH ORJLF IODJ ´6SLQGOH 2ULHQWDWLRQ &RPSOHWHµ LV VHW
WR ´758(�µ

7KLV SDUDPHWHU PXVW EH VHW IRU HDFK VSLQGOH D[LV�

)XQFWLRQ

(QWHU WKH JDLQ LQ XQLWV RI 530 SHU ���� UHYROXWLRQV IRU WKLV VSLQGOH
LQ WKLV JHDU�

3DUDPHWHU 3DUDPHWHU 1XPEHU

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

*DLQ IRU 6SLQGOH � �� *HDU � >���@

5DQJH

������� WR ���������

*DLQ IRU 6SLQGOH �



������ 6SLQGOH � 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

<RX PXVW VHW WKLV SDUDPHWHU IRU HDFK JHDU \RX XVH RI HDFK VSLQGOH�

8VH WKHVH SDUDPHWHUV IRU VSLQGOH RULHQW JDLQ DQG JDLQ GXULQJ VROLG
WDSSLQJ� )RU VROLG WDSSLQJ� WKH ORZHU RI WKH WZR JDLQV �WDSSLQJ D[LV
DQG VSLQGOH� LV DSSOLHG WR ERWK PRWLRQV�

<RX FDQ XVH WKHVH SDUDPHWHUV WR VKRUWHQ RYHUDOO PDFKLQLQJ WLPH E\
DOORZLQJ WKH VSLQGOH WR EH RULHQWHG LQ DQ\ RI � GLIIHUHQW JHDU UDQJHV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOH 6\QFKURQL]DWLRQ

8VH WKH VSLQGOH V\QFKURQL]DWLRQ SDUDPHWHUV WR V\QFKURQL]H YHORFLW\
RU SRVLWLRQ DQG YHORFLW\ EHWZHHQ WZR VSLQGOHV ZLWK IHHGEDFN XVLQJ
\RXU ��3& FRQWURO�

7KH IHHGEDFN UDWLR EHWZHHQ WKH WZR VSLQGOHV PXVW EH D VLPSOH UDWLR
ZLWK HLWKHU VLGH QR JUHDWHU WKDQ �� �H�J�� ��� RU ������ ,I HLWKHU VLGH
RI WKH UDWLR H[FHHGV �� �H�J�� ���� RU ������ DQ HUURU ZLOO RFFXU�

6HOHFW WKH ´6SLQGOH 6\QFKURQL]DWLRQµ VFUHHQ IURP WKH ILUVW SDJH RI
WKH PDLQ PHQX WR DFFHVV WKH V\QFKURQL]DWLRQ SDUDPHWHUV�

7KLV WDEOH OLVWV WKH SDUDPHWHUV WKDW DUH QHFHVVDU\ WR FRQILJXUH VSLQGOH
V\QFKURQL]DWLRQ�

3DUDPHWHU� 3DJH�

&RQWUROOLQJ 6SLQGOH �����

)ROORZHU 6SLQGOH �����

)ROORZHU 2ULHQWDWLRQ �����

6\QFK *DLQ �����

'HIDXOW 3RVLWLRQ 2IIVHW �����

0D[LPXP 'HYLDWLRQ �����

6HHN 7ROHUDQFH �����

6HHN 7LPHRXW �����

,PSRUWDQW� 0DNH VXUH \RX WDNH LQWR FRQVLGHUDWLRQ RWKHU SDUDPHWHUV
WKDW ZLOO EH XVHG LQ FRQMXQFWLRQ ZLWK WKH V\QFKURQL]HG
VSLQGOH SDUDPHWHU
�H�J�� *DLQ IRU 6SLQGOHV DQG ([FHVV (UURU��

&KDSWHU 2YHUYLHZ



����� 6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH FRQWUROOLQJ VSLQGOH IRU D V\QFKURQL]HG
SDLU� 8VH WKH VSLQGOH QXPEHU WR GHILQH WKLV SDUDPHWHU� 6SLQGOH
QXPEHUV DUH LGHQWLILHG E\ WKH 6SLQGOH 7\SH IRU $[LV SDUDPHWHU �UHIHU
WR SDJH ����� IRU PRUH LQIRUPDWLRQ DERXW WKLV SDUDPHWHU��

'XULQJ V\QFKURQL]DWLRQ� FRPPDQGV WR WKH FRQWUROOLQJ VSLQGOH
�L�H�� SURJUDPPHG VSLQGOH VSHHG DQG GLUHFWLRQ� DUH PLPLFNHG E\ WKH
IROORZHU VSLQGOH�

3DUDPHWHU
1XPEHU

>���@

5DQJH

� WR �

6HOHFWLRQ 5HVXOW

�D� 1RQH

�E� 6SLQGOH �

�F� 6SLQGOH �

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,PSRUWDQW� :KHQ FRQILJXULQJ \RXU VSLQGOHV LQ $03� PDNH VXUH
WKH\ DUH JLYHQ VHSDUDWH� GHILQLWLYH VSLQGOH SDUDPHWHUV�
,I RQH VSLQGOH LV GHILQHG DV WKH FRQWUROOLQJ VSLQGOH DV
ZHOO DV WKH IROORZHU VSLQGOH� WKH FRQWURO ZLOO DVVXPH
\RX DUH WU\LQJ WR V\QFKURQL]H D VSLQGOH WR LWVHOI DQG \RX
ZLOO UHFHLYH WKH HUURU� 6<1&+ 63,1'/(6
0,6&21),*85('�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH IROORZHU VSLQGOH IRU D V\QFKURQL]HG
SDLU� 8VH WKH VSLQGOH QXPEHU WR GHILQH WKLV SDUDPHWHU� 6SLQGOH
QXPEHUV DUH LGHQWLILHG E\ WKH 6SLQGOH 7\SH IRU $[LV SDUDPHWHU
�UHIHU WR SDJH ����� IRU PRUH LQIRUPDWLRQ DERXW WKLV SDUDPHWHU��

'XULQJ V\QFKURQL]DWLRQ� FRPPDQGV WR WKH FRQWUROOLQJ VSLQGOH
�L�H�� SURJUDPPHG VSLQGOH VSHHG DQG GLUHFWLRQ� DUH PLPLFNHG E\ WKH
IROORZHU VSLQGOH�

&RQWUROOLQJ 6SLQGOH

)ROORZHU 6SLQGOH



�����6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� :KHQ FRQILJXULQJ \RXU VSLQGOHV� PDNH VXUH WKH\ DUH
JLYHQ VHSDUDWH� GHILQLWLYH VSLQGOH SDUDPHWHUV� ,I RQH
VSLQGOH LV GHILQHG DV WKH FRQWUROOLQJ VSLQGOH DV ZHOO DV
WKH IROORZHU VSLQGOH� WKH FRQWURO ZLOO DVVXPH \RX DUH
WU\LQJ WR V\QFKURQL]H D VSLQGOH WR LWVHOI DQG \RX ZLOO
UHFHLYH WKH HUURU� 6<1&+ 63,1'/(6
0,6&21),*85('�

3DUDPHWHU
1XPEHU

>���@

5DQJH

� WR �

6HOHFWLRQ 5HVXOW

�D� 1RQH

�E� 6SLQGOH �

�F� 6SLQGOH �

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

7R DFFRPPRGDWH IRU WKH GLIIHUHQFH LQ JHDU UDQJHV IRU WKH FRQWUROOLQJ
DQG IROORZHU VSLQGOHV� $03 WDNHV WKH ORZHVW PD[LPXP DQG WKH
KLJKHVW PLQLPXP JHDU UDQJHV RI WKH IROORZHU VSLQGOH WR FUHDWH WKH
DYDLODEOH JHDU UDQJH� :KLOH WKH IROORZHU VSLQGOH LV UDPSLQJ WR WKH
UHTXLUHG VSLQGOH VSHHG� D ZDUQLQJ ZLOO DSSHDU� ZDUQLQJ \RX WKDW \RX
KDYH E\SDVVHG WKH PLQLPXP RU PD[LPXP 530�

7KH IROORZLQJ H[DPSOH VKRZV WKH YDOXH DW ZKLFK WKH IROORZHU
VSLQGOH UDPSV WR ZKHQ�

� 1R RYHUODS RFFXUV EHWZHHQ WKH FRQWUROOLQJ DQG IROORZHU
VSLQGOHV· JHDU UDQJHV

� 7KH FRQWUROOLQJ VSLQGOH KDV D KLJKHU JHDU UDQJH WKDQ WKH
IROORZHU VSLQGOH

� 7KH FRQWUROOLQJ VSLQGOH KDV D ORZHU JHDU UDQJH WKDQ WKH
IROORZHU VSLQGOH



����� 6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ����
9DOLG *HDU 5DQJHV IRU 6\QFKURQL]HG 6SLQGOHV

&RQWUROOLQJ 6SLQGOH
*HDU 5DQJH

�530�

)ROORZHU 6SLQGOH
*HDU 5DQJH

�530�

5HTXHVWHG
6SLQGOH 6SHHG

�530�

9DOLG 3URJUDPPHG
6SLQGOH 6SHHGV

�530�

6SLQGOHV ZLOO
6\QFKURQL]H DW

�530��

���� WR ���� ��� WR ��� ���� 1RQH 1�$

���� WR ���� ��� WR ���� ���� ���� WR ���� ����

���� WR ���� ���� WR ���� ���� ���� WR ���� ����

,I WKH H[WHUQDO ORDG LV RQ WKH IROORZHU VSLQGOH� WKH FRQWUROOLQJ VSLQGOH
ZLOO QRW WU\ WR DGMXVW WR IROORZLQJ VSLQGOH·V YHORFLW\ RU YHORFLW\ DQG
SRVLWLRQ GXULQJ V\QFKURQL]DWLRQ� 7KLV DFWLRQ UHWXUQV D %5B6<1(
HUURU� LGHQWLILHG E\ ORJLF� 5HIHU WR \RXU ��3& /RJLF 5HIHUHQFH
0DQXDO IRU PRUH LQIRUPDWLRQ RQ WKH %5B6<1( IODJ�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU UHYHUVHG URWDWLRQ LV UHTXLUHG RQ
WKH IROORZHU VSLQGOH WR V\QFKURQL]H ZLWK WKH FRQWUROOLQJ VSLQGOH�
7KLV SDUDPHWHU DOVR GHWHUPLQHV LI RULHQW DQJOHV DUH UHYHUVHG �DIWHU WKH
]HUR SRLQWV DUH GHVLJQDWHG RQ ERWK VSLQGOH PDUNHUV� �� GHJUHHV RQ
FRQWUROOLQJ  ��� GHJUHHV RQ IROORZHU�� )RU LQIRUPDWLRQ RQ
FRQILJXULQJ WKH ]HUR SRLQW� UHIHU WR SDJH ������

:KHQ FRQILJXULQJ 1RUPDO IROORZHU RULHQWDWLRQ� DQ 0�� �&:�
UHWXUQV DQ 0��� :KHQ FRQILJXULQJ 5HYHUVHG IROORZHU RULHQWDWLRQ�
DQ 0�� �&:� UHWXUQV DQ 0�� �&&:�� ,Q WKH ILJXUH EHORZ� WKH
VSLQGOHV DUH XVLQJ 5HYHUVHG IROORZHU RULHQWDWLRQ� ZKHUH VSLQGOH $ LV
SURJUDPPHG ZLWK DQ 0��� ZKLOH VSLQGOH % LV SURJUDPPHG ZLWK DQ
0���

02� �&:� RQ
WKH &RQWUROOLQJ
6SLQGOH

02� �&&:� RQ
WKH )ROORZHU
6SLQGOH

6SLQGOH
$

6SLQGOH
%

3DUDPHWHU
1XPEHU

>���@

)ROORZHU 2ULHQWDWLRQ



�����6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

1RUPDO DQG 5HYHUVHG

6HOHFWLRQ 5HVXOW

�D� 1RUPDO

�E� 5HYHUVHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

)XQFWLRQ

7KH VHUYRV RI D V\QFKURQL]HG VSLQGOH SDLU DUH DOZD\V JLYHQ WKH VDPH
FRPPDQGV� 7KXV� D ZHOO��EDODQFHG� V\QFKURQL]HG VSLQGOH SDLU ZLWK
HTXDOO\ VL]HG PRWRUV WKDW RSHUDWH RQ IDLUO\ V\PPHWULF ORDGV PD\ QRW
QHHG WR XVH WKLV SDUDPHWHU� 7KH QRUPDO VSLQGOH SRVLWLRQLQJ ORRSV
VKRXOG DGHTXDWHO\ UHVSRQG WR NHHS WKH GLIIHUHQFH LQ IROORZLQJ HUURU
EHWZHHQ WZR VSLQGOHV WR D PLQLPXP�

+RZHYHU� LQ VRPH FDVHV� WKH QRUPDO VHUYR ORRS PD\ DOORZ WRR JUHDW D
GLIIHUHQFH LQ IROORZLQJ HUURU EHWZHHQ VSLQGOHV ZKHQ PRWRUV DUH VL]HG
GLIIHUHQWO\ RU RQH VHUYR LV XQGHU D KLJKHU ORDG WKDQ DQRWKHU� :KHQ
WKH QRUPDO VSLQGOH SRVLWLRQLQJ ORRSV DUH QRW VXIILFLHQW WR FRPSHQVDWH
IRU WKLV GLIIHUHQFH LQ IROORZLQJ HUURU� XVH WKH 6\QFK *DLQ SDUDPHWHU�

:KHQ V\QFKURQL]DWLRQ RFFXUV� WKH FRQWURO GHWHFWV D GLIIHUHQFH LQ
IROORZLQJ HUURU EHWZHHQ WKH WZR VHUYRV� :KHQ XVLQJ 6\QFK *DLQ�
WKLV GLIIHUHQFH LQ WKH IROORZLQJ HUURU LV FRQWUROOHG E\ LQFUHDVLQJ RU
GHFUHDVLQJ WKH JDLQ RI WKH IROORZHU VSLQGOH� 7KLV FDXVHV WKH FRQWURO
WR PDNH WKH IROORZHU VSLQGOH·V UHVSRQVH PDWFK PRUH FORVHO\ ZLWK WKDW
RI WKH FRQWUROOLQJ VSLQGOH�

7KH IROORZHU VSLQGOH·V JDLQ LV PRGLILHG SURSRUWLRQDOO\ WR WKH
GLIIHUHQFH LQ IROORZLQJ HUURUV EHWZHHQ WKH FRQWUROOLQJ DQG IROORZHU
VSLQGOHV � V\QFKURQL]DWLRQ HUURU�� 7KH UDWLR RI WKLV PXOWLSOLHU LV
FRQWUROOHG E\ WKLV SDUDPHWHU� +HUH� D YDOXH RI � GLVDEOHV DQ\ JDLQ
PRGLILFDWLRQ RI WKH IROORZHU VSLQGOH� 7KH KLJKHU WKH YDOXH VHW KHUH�
WKH ODUJHU WKH JDLQ PRGLILFDWLRQ IRU WKH VDPH GLIIHUHQFH LQ IROORZLQJ
HUURU�

7KLV SDUDPHWHU GHWHUPLQHV WKH DPRXQW RI SRVLWLRQDO VSLQGOH JDLQ
QHFHVVDU\ WR DWWHPSW WR FRUUHFW SRVLWLRQDO GLVFUHSDQF\ RQFH
V\QFKURQL]DWLRQ LV DFWLYH�

6\QFK *DLQ



����� 6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU
1XPEHU

>���@

5DQJH

����� WR �����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

)XQFWLRQ

7KLV SDUDPHWHU GHQRWHV KRZ PXFK WKH FRQWUROOLQJ VSLQGOH·V PDUNHU
OHDGV WKH IROORZHU VSLQGOH·V ]HUR SRVLWLRQ GXULQJ SRVLWLRQDO
V\QFKURQL]DWLRQ� 7KH ]HUR SRLQW LV GHWHUPLQHG E\ WKH PDUNHU DQG
6SLQGOH 0DUNHU &DOLEUDWLRQ �SDJH ������� RU �������� ,I D SRVLWLRQDO
YDOXH LV SURJUDPPHG LQ WKH SDUW SURJUDP EORFN� WKLV GHIDXOW SRVLWLRQ
RIIVHW YDOXH LV LJQRUHG� 7KLV SDUDPHWHU ZLOO DOVR DSSO\ WR DQ\ VSLQGOH
RULHQWV WKDW WDNH SODFH ZKLOH SRVLWLRQDO V\QFKURQL]DWLRQ LV DFWLYH� )RU
H[DPSOH� LI D GHIDXOW SRVLWLRQ RIIVHW SDUDPHWHU  ����� ZKHQ WKH
FRQWUROOLQJ VSLQGOH LV RULHQWHG WR �� GHJUHHV� WKH IROORZHU VSLQGOH
VKRXOG EH DW �� GHJUHHV LI WKH V\QFKURQL]DWLRQ GLUHFWLRQ LV QRUPDO� RU
���� LI WKH V\QFKURQL]DWLRQ GLUHFWLRQ LV UHYHUVHG�

)LJXUH ����
$OLJQLQJ &RQWUROOLQJ DQG )ROORZHU (QFRGHU 0DUNHUV

,Q WKLV H[DPSOH� WKH FRQWUROOLQJ
VSLQGOH PDUNHU LV SRVLWLRQHG
DW �� 7KH IROORZHU VSLQGOH·V
]HUR SRVLWLRQ LV RIIVHW �� GH�
JUHHV IURP WKH FRQWUROOLQJ
VSLQGOH·V SRVLWLRQ LQ QRUPDO
DQG UHYHUVHG SRVLWLRQV�

&RQWUROOLQJ )ROORZHU
1RUPDO

)ROORZHU
5HYHUVHG

3DUDPHWHU
1XPEHU

>���@

5DQJH

����� WR ������� GHJUHHV

'HIDXOW 3RVLWLRQ 2IIVHW



�����6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

7KUHDGLQJ ZLWK V\QFKURQL]DWLRQ DFWLYH ZLOO XVH WKH FRQWUROOLQJ
VSLQGOH PDUNHU�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH PD[LPXP DPRXQW RI SRVLWLRQDO
GHYLDWLRQ DOORZHG EHWZHHQ V\QFKURQL]HG VSLQGOH PDUNHUV DIWHU
V\QFKURQL]DWLRQ LV DFKLHYHG� :KHQ WKLV PD[LPXP GHYLDWLRQ LV
H[FHHGHG� WKH ORJLF IODJ� %5B6<1( LV VHW�

3DUDPHWHU
1XPEHU

>���@

5DQJH

����� WR ������� GHJUHHV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

0D[LPXP V\QFKURQL]DWLRQ DFFXUDF\ ZLOO GHSHQG RQ IROORZLQJ HUURU
VWDELOLW\ ZKHQ V\QFKURQL]DWLRQ LV DFKLHYHG�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH PD[LPXP DPRXQW RI SRVLWLRQDO
GHYLDWLRQ DOORZHG EHWZHHQ V\QFKURQL]HG VSLQGOH PDUNHUV EHIRUH
V\QFKURQL]DWLRQ LV DFKLHYHG�

3DUDPHWHU
1XPEHU

>���@

5DQJH

����� WR ������� GHJUHHV

0D[LPXP 'HYLDWLRQ

6HHN 7ROHUDQFH



����� 6SLQGOH 6\QFKURQL]DWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

7KH 6SLQGOH 'HYLDWLRQ 7ROHUDQFH SDUDPHWHU LQ VSLQGOHV �� DQG � DOVR
HIIHFWV KRZ FORVHO\ WKH VSLQGOHV DUH V\QFKURQL]HG�

)XQFWLRQ

7KLV SDUDPHWHU VHWV WKH WLPH IUDPH ZLWKLQ ZKLFK V\QFKURQL]DWLRQ
VKRXOG RFFXU� ,I VSLQGOH V\QFKURQL]DWLRQ LV QRW VXFFHVVIXO ZLWKLQ WKH
WLPH VSHFLILHG� DQ HUURU PHVVDJH LV SRVWHG DQG WKH ORJLF IODJ�
%:B6<172 LV VHW� 5HIHU WR \RXU ��3& /RJLF 5HIHUHQFH 0DQXDO IRU
PRUH LQIRUPDWLRQ DERXW WKH %:B6<172 IODJ�

3DUDPHWHU
1XPEHU

>���@

5DQJH

���� WR ������ VHFRQGV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR ERWK
VSLQGOHV�

(1' 2) &+$37(5

6HHN 7LPHRXW



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3URJUDP )RUPDW
3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH $[LV 3URJUDP )RUPDW SDUDPHWHUV� 7KHVH
SDUDPHWHUV VSHFLI\ WKH ZRUG IRUPDWV WKDW PXVW EH XVHG ZKHQ
VSHFLI\LQJ D[LV SRVLWLRQ DQG�RU GLVWDQFH LQ SDUW SURJUDPV� 7KH
VSHFLILHG IRUPDW OLPLWV WKH QXPEHU RI GLJLWV WKDW PD\ EH HQWHUHG WR
WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW ZKHQ HQWHULQJ DQ D[LV
ZRUG� 7KHUH DUH DGGLWLRQDO SDUDPHWHUV LQ WKLV JURXS WKDW FDQ EH VHW WR
GHWHUPLQH ]HUR VXSSUHVVLRQ DQG HUURU FKHFNLQJ LI D OHWWHU RU QXPEHU
LV PLVVLQJ�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ DIWHU \RX VHOHFW WKH ´$[LV
3URJUDP )RUPDWµ JURXS�

7KH SDUDPHWHU YDOXHV VKRZQ DERYH DUH WKH GHIDXOW YDOXHV RI WKHVH
SDUDPHWHUV� 7KHVH YDOXHV VSHFLI\ WKDW�

:KHQ WKH FRQWURO
LV LQ�

1R� RI GLJLWV WKDW PD\ EH HQWHUHG WR
WKH OHIW RI WKH GHFLPDO SRLQW�

1R� RI GLJLWV WKDW PD\ EH HQWHUHG WR
WKH ULJKW RI WKH GHFLPDO SRLQW�

,QFK 0RGH � �

0HWULF 0RGH � �

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH ZRUG IRUPDW RI WKH ZRUG XVHG WR VSHFLI\
WKH D[LV SRVLWLRQ DQG GLVWDQFH RI D[HV ��� � ,W VSHFLILHV WKH PD[LPXP
QXPEHU RI GLJLWV WKDW FDQ EH HQWHUHG WR WKH OHIW DQG WR WKH ULJKW RI WKH
GHFLPDO SRLQW ZKHQ WKH FRQWURO LV FRQILJXUHG IRU LQFK RU PHWULF
PRGHV�

&KDSWHU 2YHUYLHZ

$[LV ��� :RUG )RUPDW



����� $[LV 3URJUDP )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

� >���@

� >���@

� >���@

� >���@

� >���@

� >���@

� >���@

� >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF �L� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF �M� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF �N� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF �O� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF �P� ��� LQFK DQG PHWULF �URWDU\�

�I� ��� LQFK DQG ��� PHWULF �Q� ��� LQFK DQG PHWULF �URWDU\�

�J� ��� LQFK DQG ��� PHWULF �R� ��� LQFK DQG PHWULF �URWDU\�

�K� ��� LQFK DQG ��� PHWULF �S� ��� LQFK DQG PHWULF �URWDU\�

1RWHV

<RX PXVW VHW D ZRUG IRUPDW SDUDPHWHU IRU HDFK D[LV�

7KH ]HUR VXSSUHVVLRQ PRGH SDUDPHWHUV DUH FRYHUHG LQ WKH IROORZLQJ
VHFWLRQV�

3DUDPHWHU� 3DJH�

/HDGLQJ =HUR 6XSSUHVVLRQ 0RGH �����

7UDLOLQJ =HUR 6XSSUHVVLRQ 0RGH �����

(UURU LI /HWWHU 1XPHULF 0LVVLQJ �����

=HUR 6XSSUHVVLRQ DQG
(UURU 0RGHV



�����$[LV 3URJUDP )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU OHDGLQJ ]HUR VXSSUHVVLRQ PRGH LV
DFWLYH ZKHQ D SURJUDPPHG ZRUG LV GHFRGHG E\ WKH FRQWURO� ,W VKRXOG
EH GLVDEOHG ZKHQ GHFLPDO SRLQW SURJUDPPLQJ LV EHLQJ SHUIRUPHG�
:KHQ WKLV SDUDPHWHU LV HQDEOHG� WKH FRQWURO ´ULJKW�MXVWLILHVµ WKH
SURJUDPPHG ZRUG DFFRUGLQJ WR WKH ZRUG IRUPDW RI WKH SURJUDPPHG
ZRUG�

7UDLOLQJ ]HURV PXVW EH SURJUDPPHG WR PDNH VXUH WKDW HDFK ZRUG KDV
LWV UHTXLUHG QXPEHU RI GLJLWV WR WKH OHIW DQG WKH ULJKW RI WKH GHFLPDO
SRLQW� 7KLV QXPEHU LQFOXGHV DQ\ VXSSUHVVHG OHDGLQJ ]HURV�

)RU H[DPSOH� LI WKLV SDUDPHWHU LV HQDEOHG DQG WKH ;�D[LV ZRUG IRUPDW
LV ���� WKHQ ;�� LV GHFRGHG DV ;�������� DQG ;���� LV GHFRGHG DV
;���������

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV DQG
SURFHVVHV�

,PSRUWDQW� /HDGLQJ ]HUR VXSSUHVVLRQ PRGH DQG WUDLOLQJ ]HUR
VXSSUHVVLRQ PRGH FDQQRW EH HQDEOHG DW WKH VDPH WLPH�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU WUDLOLQJ ]HUR VXSSUHVVLRQ PRGH LV
DFWLYH ZKHQ D SURJUDPPHG ZRUG LV GHFRGHG E\ WKH FRQWURO� ,W VKRXOG
EH GLVDEOHG ZKHQ GHFLPDO SRLQW SURJUDPPLQJ LV EHLQJ SHUIRUPHG�
:KHQ WKLV SDUDPHWHU LV HQDEOHG� WKH FRQWURO ´OHIW�MXVWLILHVµ WKH
SURJUDPPHG ZRUG DFFRUGLQJ WR WKH ZRUG IRUPDW RI WKH SURJUDPPHG
ZRUG�

/HDGLQJ ]HURV PXVW EH SURJUDPPHG WR PDNH VXUH WKDW HDFK ZRUG KDV
LWV UHTXLUHG QXPEHU RI GLJLWV WR WKH OHIW DQG WKH ULJKW RI WKH GHFLPDO
SRLQW� 7KLV QXPEHU LQFOXGHV DQ\ VXSSUHVVHG WUDLOLQJ ]HURV�

/HDGLQJ =HUR 6XSSUHVVLRQ
0RGH

7UDLOLQJ =HUR 6XSSUHVVLRQ
0RGH



����� $[LV 3URJUDP )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)RU H[DPSOH� LI WKLV SDUDPHWHU LV HQDEOHG DQG WKH ;�D[LV ZRUG IRUPDW
LV ���� WKHQ ;�� LV GHFRGHG DV ;�������� DQG ;��� LV GHFRGHG DV
;���������

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV DQG
SURFHVVHV�

,PSRUWDQW� 7UDLOLQJ ]HUR VXSSUHVVLRQ PRGH DQG OHDGLQJ ]HUR
VXSSUHVVLRQ PRGH FDQQRW EH HQDEOHG DW WKH VDPH WLPH�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU D SDUW SURJUDP IRUPDW HUURU LV
JHQHUDWHG LI D OHWWHU LV SURJUDPPHG ZLWKRXW D VXFFHHGLQJ QXPHULF
GLJLW �IRU H[DPSOH� SURJUDPPLQJ WKH EORFN ;<=� ZRXOG JHQHUDWH DQ
HUURU�� :KHQ WKLV SDUDPHWHU LV GLVDEOHG� WKH FRQWURO DVVXPHV D YDOXH
RI ]HUR IRU DQ\ OHWWHU SURJUDPPHG ZLWKRXW D QXPHULF GLJLW�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV DQG
SURFHVVHV�

(1' 2) &+$37(5

(UURU LI /HWWHU 1XPHULF
0LVVLQJ



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

/HWWHU )RUPDW 3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH /HWWHU )RUPDW SDUDPHWHUV WKDW VSHFLI\ WKH
ZRUG IRUPDWV WKDW PXVW EH XVHG ZKHQ HQWHULQJ '��� (��� )��� +��� /HDG�
3��� 4��� 5��� 6��� DQG 7��ZRUGV LQ SDUW SURJUDPV� 7KHVH SDUDPHWHUV
VSHFLI\ WKH QXPEHU RI GLJLWV WKDW PD\ EH HQWHUHG WR WKH OHIW DQG WR WKH
ULJKW RI WKH GHFLPDO SRLQW �SURJUDP UHVROXWLRQ� IRU D ZRUG LQ D SDUW
SURJUDP�

:KHQ \RX VHOHFW WKH ´/HWWHU )RUPDWµ JURXS DQG WKH FRQWURO W\SH
´0LOO�µ WKH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV�

&KDSWHU 2YHUYLHZ



����� /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ \RX VHOHFW WKH ´/HWWHU )RUPDWµ JURXS DQG WKH FRQWURO W\SH
´/DWKH�µ WKH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV�

7KHVH SDUDPHWHUV DUH GHVFULEHG RQ WKHVH SDJHV�

3DUDPHWHU� 3DJH�

' ,QWHJHU DQG :RUG )RUPDWV �����

( :RUG )RUPDW �����

) :RUG )RUPDWV �����

+ ,QWHJHU DQG :RUG )RUPDWV �����

/HDG :RUG )RUPDW ������

3 :RUG )RUPDW ������

4 ,QWHJHU DQG :RUG )RUPDWV ������

5 :RUG )RUPDWV ������

6 :RUG )RUPDWV ������

7 :RUG )RUPDW ������

&KDPIHULQJ�&RUQHU�5 :RUG /HWWHU )RUPDWV ������



�����/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH IROORZLQJ VHFWLRQV FRYHU WKH '�ZRUG LQWHJHU DQG ZRUG OHWWHU
IRUPDW SDUDPHWHUV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW RI WKH GHFLPDO SRLQW LQ WKH '�ZRUG LQWHJHU
IRUPDW� 6LQFH WKLV SDUDPHWHU KDV DQ LQWHJHU IRUPDW� WKH QXPEHU RI
GLJLWV WR WKH ULJKW RI WKH GHFLPDO SRLQW ZLOO DOZD\V EH ]HUR�

8VH WKLV SDUDPHWHU ZKHQ SURJUDPPLQJ D '�ZRUG WKDW FRUUHVSRQGV WR
D WRRO GLDPHWHU �RU UDGLXV� RIIVHW QXPEHU� 8VH '�ZRUGV GXULQJ FXWWHU
FRPSHQVDWLRQ DQG DQ\ RWKHU WLPH WKDW GDWD IRU WRRO GLDPHWHU
�RU UDGLXV� LV QHFHVVDU\� :KHQ SURJUDPPHG� WKH FRQWURO XVHV WKH
'�ZRUG WR FDOO LQIRUPDWLRQ IURP WKH WRRO JHRPHWU\ DQG WRRO ZHDU
WDEOHV IRU WRRO GLDPHWHU �RU UDGLXV��

3DUDPHWHU 3DUDPHWHU
1XPEHU

'� ,QWHJHU )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ���

�E� ���

�F� ���

�G� ���

�H� ���

1RWHV

7KHVH DUH JOREDO SDUDPHWHUV� WKH YDOXHV HQWHUHG KHUH DSSO\ WR DOO D[HV
DQG SURFHVVHV�

'� ,QWHJHU DQG '�:RUG
)RUPDWV

'�,QWHJHU )RUPDW



����� /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV VHW IRU ODWKH FRQWUROV RQO\� )RU /DWKH IL[HG F\FOHV�
LW UHIHUV WR WKH '�ZRUG SURJUDPPHG LQ WKHVH FRPSRXQG WXUQLQJ
URXWLQHV�

* &RGH 6\VWHP

$ % & 'HVFULSWLRQ

*�� *�� *�� 2�'� 	 ,�'� 5RXJKLQJ 5RXWLQH

*�� *�� *�� 5RXJK )DFLQJ 5RXWLQH

*�� *�� *�� &DVWLQJ�)RUJLQJ 5RXJKLQJ &\FOH

*�� *�� *�� 0XOWL�3DVV 7KUHDGLQJ &\FOH

7KH '�ZRUG LV XVHG WR GHILQH D GHSWK RI FXW RU LQFUHPHQWDO VKLIW LQ
WKHVH F\FOHV �UHIHU WR WKH VSHFLILF F\FOH GHVFULSWLRQ LQ \RXU
SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO��

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
'�ZRUG IRUPDW ZKHQ SURJUDPPLQJ LQ LQFK RU PHWULF PRGHV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

'� :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF �J� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF �K� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF �L� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF �M� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF �N� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF �O� ��� LQFK DQG ��� PHWULF

1RWHV

7KLV LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV DQG SURFHVVHV�

'� :RUG )RUPDW



�����/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH (�ZRUG OHWWHU IRUPDW SDUDPHWHU LV FRYHUHG LQ (� � 7+5'6�,1&+
:RUG )RUPDW LQ WKH IROORZLQJ VHFWLRQ�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV DQG JULQGHU DSSOLFDWLRQV
RQO\� ,W FRUUHVSRQGV WR WKH (�ZRUG WKDW LV XVHG WR SURJUDP WKH WKUHDG
OHDG LQ RQH RI WKHVH WKUHDGLQJ PHWKRGV�

/DWKH *�&RGH 6\VWHP

$ % & 'HVFULSWLRQ

*�� *�� *�� &RQVWDQW OHDG WKUHDG�FXWWLQJ PRGH

*�� *�� *�� 9DULDEOH OHDG WKUHDG�FXWWLQJ PRGH

*�� *�� *�� 6LQJOH 3DVV 7KUHDGLQJ &\FOH

*�� *�� *�� 0XOWL�3DVV 7KUHDGLQJ &\FOH

(�ZRUGV FRUUHVSRQG WR WKH WKUHDG OHDG �LQ QXPEHU RI WKUHDGV SHU
LQFK� DORQJ WKH D[LV ZLWK WKH ODUJHVW SURJUDPPHG GLVWDQFH WR WUDYHO WR
PDNH WKH WKUHDG FXW�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
(�ZRUG IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

(� �7+5'6�,1&+ :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� ��� WKUHDGV SHU LQFK �J� ��� WKUHDGV SHU LQFK

�E� ��� WKUHDGV SHU LQFK �K� ��� WKUHDGV SHU LQFK

�F� ��� WKUHDGV SHU LQFK �L� ��� WKUHDGV SHU LQFK

�G� ��� WKUHDGV SHU LQFK �M� ��� WKUHDGV SHU LQFK

�H� ��� WKUHDGV SHU LQFK �N� ��� WKUHDGV SHU LQFK

�I� ��� WKUHDGV SHU LQFK �O� ��� WKUHDGV SHU LQFK

(�:RUG )RUPDW

(� � 7+5'6�,1&+ :RUG
)RUPDW



����� /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV DQG
SURFHVVHV�

7KLV SDUDPHWHU LV QRW XVHG IRU GHFRGLQJ WKH (�ZRUG ZKHQ ( LV EHLQJ
XVHG WR SURJUDP WKH UHFLSURFDWLRQ IHHGUDWH� RU ZKHQ ( LV XVHG LQ D
*�� EORFN� ,Q WKHVH FDVHV� WKH FXUUHQW )�ZRUG IRUPDW LV XVHG IRU
GHFRGLQJ WKH (�ZRUG�

7KH )�ZRUG IRUPDW SDUDPHWHUV DUH FRYHUHG LQ WKH IROORZLQJ WKUHH
VHFWLRQV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
)�ZRUG IRUPDW� 7KLV SDUDPHWHU VSHFLILHV WKH IRUPDW RI DQ )�ZRUG
WKDW LV XVHG WR SURJUDP D OLQHDU IHHGUDWH�

3DUDPHWHU 3DUDPHWHU
1XPEHU

)� ,30�0030 >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� ��� LSP ��� PPSP �L� ��� LSP ��� PPSP

�E� ��� LSP ��� PPSP �M� ��� LSP ��� PPSP

�F� ��� LSP ��� PPSP �N� ��� LSP ��� PPSP

�G� ��� LSP ��� PPSP �O� ��� LSP ��� PPSP

�H� ��� LSP ��� PPSP �P� ��� LSP ��� PPSP

�I� ��� LSP ��� PPSP �Q� ��� LSP ��� PPSP

�J� ��� LSP ��� PPSP �R� ��� LSP ��� PPSP

�K� ��� LSP ��� PPSP

)�:RUG )RUPDWV

)� ,30�0030 :RUG
)RUPDW



�����/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
)�ZRUG IRUPDW� 7KLV SDUDPHWHU VSHFLILHV WKH IRUPDW RI DQ )�ZRUG
WKDW LV XVHG WR SURJUDP D IHHGUDWH LQ LQFKHV RU PLOOLPHWHUV SHU
UHYROXWLRQ�

3DUDPHWHU 3DUDPHWHU
1XPEHU

)� ,35�0035 :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� ,35 ��� 0035

�E� ��� ,35 ��� 0035

�F� ��� ,35 ��� 0035

�G� ��� ,35 ��� 0035

�H� ��� ,35 ��� 0035

�I� ��� ,35 ��� 0035

�J� ��� ,35 ��� 0035

�K� ��� ,35 ��� 0035

�L� ��� ,35 ��� 0035

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHUV� LW DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\� ,W VSHFLILHV WKH
PD[LPXP QXPEHU RI GLJLWV WKDW DUH SHUPLWWHG WR WKH OHIW DQG WR WKH
ULJKW RI WKH GHFLPDO SRLQW LQ WKH )�ZRUG IRUPDW� 7KLV SDUDPHWHU
VSHFLILHV WKH IRUPDW RI DQ )�ZRUG WKDW LV XVHG WR SURJUDP D IHHGUDWH
LQ LQYHUVH WLPH IHHG PRGH �PLQXWHV SHU PRYH��

3DUDPHWHU 3DUDPHWHU
1XPEHU

)� 9�' :RUG )RUPDW >���@

)� ,35�0035 :RUG )RUPDW

)� 9�' :RUG )RUPDW



����� /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ���

�E� ���

�F� ���

�G� ���

�H� ���

�I� ���

�J� ���

�K� ���

�L� ���

�M� ���

�N� ���

�O� ���

�P� ���

�Q� ���

�R� ���

�S� ���

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

7KH +�LQWHJHU DQG ZRUG OHWWHU IRUPDW SDUDPHWHUV DUH FRYHUHG LQ WKH
IROORZLQJ WZR VHFWLRQV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\� ,W LV XVHG IRU DQ
+�ZRUG WKDW SURJUDPV D WRRO OHQJWK RIIVHW QXPEHU� 7KH +�ZRUG LV
XVHG GXULQJ WRRO OHQJWK RIIVHW SURJUDPPLQJ DQG DQ\ RWKHU WLPH WKDW
GDWD IRU WRRO OHQJWK LV QHFHVVDU\� :KHQ SURJUDPPHG� WKH FRQWURO
XVHV WKH +�ZRUG WR FDOO LQIRUPDWLRQ IURP WKH WRRO JHRPHWU\ DQG WRRO
ZHDU WDEOHV IRU WRRO OHQJWK�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW RI WKH GHFLPDO SRLQW LQ WKH +�ZRUG IRUPDW� 7KH
QXPEHU RI GLJLWV WR WKH ULJKW RI WKH GHFLPDO SRLQW ZLOO DOZD\V EH ]HUR
VLQFH WKLV SDUDPHWHU KDV DQ LQWHJHU IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

+� ,QWHJHU )RUPDW >���@

+� ,QWHJHU DQG +�:RUG
)RUPDWV

+� ,QWHJHU )RUPDW



�����/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ���

�E� ���

�F� ���

�G� ���

�H� ���

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\� ,W FRUUHVSRQGV WR WKH
+�ZRUG XVHG LQ WKH *�� KROH SURELQJ IHDWXUH� ,Q WKLV IHDWXUH� WKH
+�ZRUG LV XVHG WR SURJUDP WKH H[SHFWHG GLDPHWHU RI WKH KROH�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
+�ZRUG IRUPDW ZKHQ SURJUDPPLQJ LQ LQFK RU PHWULF PRGHV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

+� :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF

�J� ��� LQFK DQG ��� PHWULF

�K� ��� LQFK DQG ��� PHWULF

�L� ��� LQFK DQG ��� PHWULF

�M� ��� LQFK DQG ��� PHWULF

�N� ��� LQFK DQG ��� PHWULF

�O� ��� LQFK DQG ��� PHWULF

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

+� :RUG )RUPDW



������ /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\� ,W UHIHUV WR WKH )�ZRUG
WKDW LV XVHG WR SURJUDP WKH WKUHDG OHDG LQ RQH RI WKHVH WKUHDGLQJ
PHWKRGV�

/DWKH *�&RGH 6\VWHP

$ % & 'HVFULSWLRQ

*�� *�� *�� &RQVWDQW OHDG WKUHDG�FXWWLQJ PRGH

*�� *�� *�� 9DULDEOH OHDG WKUHDG�FXWWLQJ PRGH

*�� *�� *�� 6LQJOH 3DVV 7KUHDGLQJ &\FOH

*�� *�� *�� 0XOWL�3DVV 7KUHDGLQJ &\FOH

7KLV )�ZRUG UHSUHVHQWV WKH WKUHDG OHDG �LQ LQFKHV RU PLOOLPHWHUV RI
D[LV WUDYHO SHU VSLQGOH UHYROXWLRQ� DORQJ WKH D[LV ZLWK WKH ODUJHVW
SURJUDPPHG GLVWDQFH WR WUDYHO WR PDNH WKH WKUHDG FXW�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
)�ZRUG IRUPDW ZKHQ LQ LQFK RU PHWULF PRGHV�

3DUDPHWHU 3DUDPHWHU 1XPEHU

/HDG� :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� ,35 ��� 0035

�E� ��� ,35 ��� 0035

�F� ��� ,35 ��� 0035

�G� ��� ,35 ��� 0035

�H� ��� ,35 ��� 0035

�I� ��� ,35 ��� 0035

�J� ��� ,35 ��� 0035

�K� ��� ,35 ��� 0035

�L� ��� ,35 ��� 0035

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

/HDG� :RUG )RUPDW



������/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5HYLHZ WKH IROORZLQJ VHFWLRQV IRU LQIRUPDWLRQ DERXW WKH 3�ZRUG
OHWWHU IRUPDW SDUDPHWHUV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU WKH GZHOO WLPH VKRXOG EH
LQWHUSUHWHG DV LQ LQWHJHU IRUPDW RU DV LQ GHFLPDO SRLQW IRUPDW ZKHQ
SURJUDPPLQJ 3�ZRUGV�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 'HFLPDO IRUPDW

�E� ,QWHJHU IRUPDW

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH LQWHJHU IRUPDW RI WKH 3�ZRUG WKDW LV XVHG
WR FDOO VXESURJUDPV� SDUDPDFUR SURJUDPV RU GUHVVLQJ SURJUDPV�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW RI WKH GHFLPDO SRLQW LQ WKH 3�ZRUG IRUPDW� 7KH
QXPEHU RI GLJLWV WR WKH ULJKW RI WKH GHFLPDO SRLQW ZLOO DOZD\V EH ]HUR
VLQFH WKLV SDUDPHWHU KDV DQ LQWHJHU IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

3� ,QWHJHU )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ���

�E� ���

�F� ���

�G� ���

�H� ���

3�:RUG )RUPDWV

3 'ZHOO 7\SH�
,QWHJHU�'HFLPDO

3� ,QWHJHU )RUPDW



������ /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

7KH QH[W WKUHH VHFWLRQV FRYHU 4�ZRUG OHWWHU IRUPDW SDUDPHWHUV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\� DQG UHIHUV WR WKH
4�ZRUG WKDW LV XVHG LQ WKH FRPSRXQG WXUQLQJ URXWLQHV FDOOHG E\ WKHVH
*�FRGHV�

* &RGH 6\VWHP

$ % & 'HVFULSWLRQ

*�� *�� *�� 2�'� 	 ,�'� )LQLVKLQJ &\FOH

*�� *�� *�� 2�'� 	 ,�'� 5RXJKLQJ &\FOH

*�� *�� *�� 5RXJK )DFLQJ &\FOH

*�� *�� *�� &DVWLQJ�)RUJLQJ URXJKLQJ &\FOH

8VH WKLV SDUDPHWHU IRU WKH VHTXHQFH QXPEHU RI URXJKLQJ DQG
ILQLVKLQJ F\FOHV� ,W VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW RI WKH GHFLPDO SRLQW LQ WKH 4�ZRUG IRUPDW� 7KH
QXPEHU RI GLJLWV WR WKH ULJKW RI WKH GHFLPDO SRLQW ZLOO DOZD\V EH ]HUR
VLQFH WKLV SDUDPHWHU KDV DQ LQWHJHU IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

4� ,QWHJHU )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ���

�E� ���

�F� ���

�G� ���

�H� ���

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH HQWHUHG KHUH DSSOLHV WR DOO
D[HV�

4�:RUG )RUPDWV

4� ,QWHJHU )RUPDW



������/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU WKH PLOOLQJ F\FOHV RI PLOO FRQWUROV� WKH
GULOOLQJ F\FOHV RI ODWKH FRQWUROV DQG WKH JULQGLQJ F\FOHV RI JULQGHU
FRQWUROV� $ 4�ZRUG LQ D F\FOH EORFN LV XVHG WR SURJUDP YDULRXV
LQIRUPDWLRQ GHSHQGLQJ RQ WKH F\FOH� *HQHUDOO\ LW LV XVHG WR SURJUDP
HLWKHU D VKLIW DPRXQW IRU F\FOHV WKDW XVH D VSLQGOH RULHQW RU WR
SURJUDP DQ LQIHHG DPRXQW IRU F\FOHV WKDW UHDFK WRWDO FXWWLQJ GHSWK LQ
VWHSV�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
4�ZRUG IRUPDW ZKHQ SURJUDPPLQJ LQ LQFK RU PHWULF PRGHV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

4� :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF

�J� ��� LQFK DQG ��� PHWULF

�K� ��� LQFK DQG ��� PHWULF

�L� ��� LQFK DQG ��� PHWULF

�M� ��� LQFK DQG ��� PHWULF

�N� ��� LQFK DQG ��� PHWULF

�O� ��� LQFK DQG ��� PHWULF

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH 4�ZRUG IRU WKUHDGLQJ EORFNV� ,W
SURYLGHV D UHODWLYH YDOXH IRU WKH VWDUW RIIVHW DQJOH RI WKH WKUHDG� ,WV
SULPDU\ XVH LV LQ FXWWLQJ PXOWL�VWDUW WKUHDGV�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
4�ZRUG IRUPDW�

4� :RUG )RUPDW

4� 7KUHDG 0DUNHU $QJOH
6KLIW



������ /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU
1XPEHU

4� 7KUHDG 0DUNHU $QJOH 6KLIW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� GHJUHHV

�E� ��� GHJUHHV

�F� ��� GHJUHHV

1RWHV

7KHVH DUH JOREDO SDUDPHWHUV� 7KH YDOXHV HQWHUHG KHUH DSSO\ WR DOO
D[HV�

)RU LQIRUPDWLRQ DERXW WKH 5�ZRUG OHWWHU IRUPDW SDUDPHWHUV� UHYLHZ
WKH QH[W WZR VHFWLRQV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
5�ZRUG IRUPDW� $Q 5�ZRUG LV W\SLFDOO\ XVHG WR SURJUDP D UDGLXV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

5� :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF

�J� ��� LQFK DQG ��� PHWULF

�K� ��� LQFK DQG ��� PHWULF

�L� ��� LQFK DQG ��� PHWULF

�M� ��� LQFK DQG ��� PHWULF

�N� ��� LQFK DQG ��� PHWULF

�O� ��� LQFK DQG ��� PHWULF

5 :RUGV

5� :RUG )RUPDW



������/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\� ,W UHIHUV WR WKH
5�ZRUG WKDW LV XVHG ZKHQ SURJUDPPLQJ D FRRUGLQDWH V\VWHP URWDWLRQ
�*���� 7KLV 5�ZRUG VSHFLILHV WKH DQJOH RI URWDWLRQ �HQWHUHG LQ XQLWV
RI GHJUHHV� DW ZKLFK WKH FRRUGLQDWH V\VWHP LV WR EH URWDWHG�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
5�ZRUG IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

5� $QJOH :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� GHJUHHV

�E� ��� GHJUHHV

�F� ��� GHJUHHV

�G� ��� GHJUHHV

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

3DUW URWDWLRQ FDQQRW EH SHUIRUPHG LI WKH UHFLSURFDWLRQ D[LV LV LQ WKH
FXUUHQWO\ DFWLYH SKDVH�

7KH 6�ZRUG OHWWHU IRUPDW SDUDPHWHUV DUH FRYHUHG LQ QH[W IHZ
VHFWLRQV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH IRUPDW RI WKH 6�ZRUG WKDW LV XVHG WR
SURJUDP D FXWWLQJ VSHHG LQ XQLWV RI IHHW�PLQXWH RU PHWHUV�PLQXWH� DQG
IRU JULQGHUV� IHHW�VHFRQG RU PHWHUV�VHFRQG� $Q 6�ZRUG SURJUDPV D
FXWWLQJ VSHHG ZKHQ WKH FRQVWDQW VXUIDFH VSHHG IHDWXUH �&66� LV
DFWLYH� 7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW
DUH SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
6�ZRUG IRUPDW�

5� $QJOH :RUG )RUPDW

6�:RUG /HWWHU )RUPDWV

6� &66 :RUG )RUPDW



������ /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU
1XPEHU

6� &66 :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW IRU PLOO�ODWKH 5HVXOW IRU JULQGHU

�D� ��� IW��PLQ� ��� PHWHUV�PLQ� ��� IW��WLPH ��� PHWHUV�WLPH

�E� ��� IW��PLQ� ��� PHWHUV�PLQ� ��� IW��WLPH ��� PHWHUV�WLPH

�F� ��� IW��PLQ� ��� PHWHUV�PLQ� ��� IW��WLPH ��� PHWHUV�WLPH

�G� ��� IW��PLQ� ��� PHWHUV�PLQ� ��� IW��WLPH ��� PHWHUV�WLPH

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU VHWV RQO\ WKH QXPEHU RI GLJLWV WR WKH OHIW DQG WR WKH
ULJKW RI WKH GHFLPDO SRLQW�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH IRUPDW RI DQ 6�ZRUG WKDW LV XVHG WR
SURJUDP DQ DQJOH ZKHQ XVLQJ WKH VSLQGOH RULHQW IHDWXUH �0���� 7KLV
SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH SHUPLWWHG
WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH 6�ZRUG IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

6� 2ULHQW $QJOH :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� GHJUHHV

�E� ��� GHJUHHV

�F� ��� GHJUHHV

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

6� 2ULHQW $QJOH :RUG
)RUPDW



������/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH IRUPDW RI WKH 6�ZRUG WKDW LV XVHG WR
SURJUDP D VSLQGOH VSHHG LQ XQLWV RI 530 �UHYROXWLRQ SHU PLQXWH��
7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW LQ WKH
6�ZRUG IRUPDW�

3DUDPHWHU 3DUDPHWHU
1XPEHU

6� 6SLQGOH 530 :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� 530

�E� ��� 530

�F� ��� 530

�G� ��� 530

�H� ��� 530

�I� ��� 530

�J� ��� 530

�K� ��� 530

�L� ��� 530

�M� ��� 530

�N� ��� 530

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

7KH 7�ZRUG OHWWHU IRUPDW SDUDPHWHU LV FRYHUHG LQ 7� 7RRO 1XPEHU
,QWHJHU )RUPDW RQ SDJH �������

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH LQWHJHU IRUPDW RI D 7�ZRUG WKDW LV XVHG
WR SURJUDP D WRRO QXPEHU� 7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP
QXPEHU RI GLJLWV WKDW DUH SHUPLWWHG WR WKH OHIW RI WKH GHFLPDO SRLQW LQ
WKH 7�ZRUG IRUPDW� 7KH QXPEHU RI GLJLWV WR WKH ULJKW RI WKH GHFLPDO
SRLQW ZLOO DOZD\V EH ]HUR VLQFH WKLV SDUDPHWHU KDV DQ LQWHJHU IRUPDW�

)RU ODWKH FRQWUROV� WKLV 7�ZRUG LV XVHG WR FDOO D WRRO QXPEHU� ZHDU
RIIVHW QXPEHU� DQG JHRPHWU\ RIIVHW QXPEHU� )RU PLOO FRQWUROV� WKLV
7�ZRUG LV XVHG WR FDOO D WRRO QXPEHU RQO\�

6� 6SLQGOH 530 :RUG
)RUPDW

7�:RUG )RUPDWV

7� 7RRO 1XPEHU ,QWHJHU
)RUPDW



������ /HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU
1XPEHU

7� 7RRO 1XPEHU ,QWHJHU )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� �

�E� �

�F� �

�G� �

�H� �

�I� �

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV �

7KH FKDPIHU DQG UDGLXV OHWWHU IRUPDW SDUDPHWHU LV FRYHUHG LQ �&��5
:RUG )RUPDW RQ SDJH �������

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW ZKHQ
HQWHULQJ &KDPIHULQJ�&RUQHULQJ ZRUGV ��& DQG �5� ZKLOH LQ LQFK RU
PHWULF PRGHV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

�&��5 :RUG )RUPDW >���@

&KDPIHULQJ�&RUQHU�5
:RUG /HWWHU )RUPDWV

�&��5 :RUG )RUPDW



������/HWWHU )RUPDW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF

�J� ��� LQFK DQG ��� PHWULF

�K� ��� LQFK DQG ��� PHWULF

�L� ��� LQFK DQG ��� PHWULF

�M� ��� LQFK DQG ��� PHWULF

�N� ��� LQFK DQG ��� PHWULF

�O� ��� LQFK DQG ��� PHWULF

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� LW DSSOLHV WR DOO D[HV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3ODQH 6HOHFW 3DUDPHWHUV

7KH FRQWURO KDV D QXPEHU RI IHDWXUHV WKDW RSHUDWH LQ VSHFLILF SODQHV�
)RU WKDW UHDVRQ� LW LV IUHTXHQWO\ QHFHVVDU\ WR FKDQJH WKH DFWLYH SODQH
E\ XVLQJ D *��� *��� RU *��� 7KHVH *�FRGHV PD\ EH XVHG WR
DFWLYDWH � SULPDU\ SODQHV� 7KHVH *�FRGHV PD\ DOVR EH XVHG WR
DFWLYDWH XS WR IRXU SDUDOOHO SODQHV WR HDFK RI WKH SULPDU\ SODQHV�

,PSRUWDQW� 7KHVH SDUDPHWHUV XVH WKH D[LV QDPHV WKDW ZHUH DVVLJQHG
LQ FKDSWHU �� 7KHVH D[LV QDPHV VKRXOG KDYH EHHQ
GHWHUPLQHG EHIRUH DQ\ RI WKH SDUDPHWHUV LQ WKLV FKDSWHU
DUH VHW�

:KHQ XVLQJ SDUDOOHO SODQHV� RQO\ WZR D[HV PD\ EH VHOHFWHG DV
SDUDOOHO WR HDFK RI WKH SULPDU\ D[HV LQ WKH SULPDU\ SODQH�

:KHQ \RX VHOHFW ´3ODQH 6HOHFWµ IURP WKH PDLQ PHQX VFUHHQ� WKHVH
VFUHHQV EHFRPH DYDLODEOH�

7KHVH VXEVHFWLRQV GHVFULEH WKH SDUDPHWHUV WKDW DUH XVHG WR GHWHUPLQH
WKH SODQHV VHOHFWHG RQ WKH FRQWURO ZKHQ WKH *��� *��� DQG *��
FRGHV DUH SURJUDPPHG�

7KHVH SDUDPHWHUV DUH DYDLODEOH IRU SODQH VHOHFWLRQ� 1RWH WKDW WKH
SDUDPHWHUV IRU *��� *��� DQG *�� KDYH EHHQ FRPELQHG LQ WKHVH
VXEVHFWLRQV� 7KLV LV EHFDXVH WKH SDUDPHWHUV DUH EDVLFDOO\ LGHQWLFDO�
ZLWK WKH H[FHSWLRQ RI WKH *�FRGH WKDW FDOOV WKH SODQH�

&KDSWHU 2YHUYLHZ

3ODQH 6HOHFW 3DUQHWHUV



����� 3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU� 3DJH�

�*��� *��� *��� 3ULPDU\ $[LV � �����

�*��� *��� *��� �VW $[LV 3DUDOOHO WR � �����

�*��� *��� *��� �QG $[LV 3DUDOOHO WR � �����

�*��� *��� *��� 3ULPDU\ $[LV � �����

�*��� *��� *��� �VW $[LV 3DUDOOHO WR � �����

�*��� *��� *��� �QG $[LV 3DUDOOHO WR � �����

�
$77(17,21� ,QGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

�
$77(17,21� 0RVW F\FOHV RQ WKH FRQWURO DUH SODQH
GHSHQGHQW� &DUH VKRXOG EH WDNHQ ZKHQ GHILQLQJ \RXU
FRRUGLQDWH SODQHV� .HHS LQ PLQG WKDW WKH D[LV \RX
GHILQH DV WKH �VW D[LV LQ WKH SODQH LV WKH DEVFLVVD� DQG
WKH �QG D[LV GHILQLQJ WKH SODQH LV WKH RUGLQDWH� 7KH
RUGHU WKHVH D[HV DUH DVVLJQHG LV VLJQLILFDQW WR WKH
RSHUDWLRQ RI IL[HG F\FOHV� L�H�� =; SODQH LV QRW WKH VDPH
DV WKH ;= SODQH�

,I \RX LQWHQG WR PDWFK \RXU FRQWURO·V RSHUDWLRQ LGHQWLFDOO\ WR WKH
GHVFULSWLRQ LQ WKH XVHU·V PDQXDO� \RX PXVW XVH WKHVH SULPDU\ SODQH
GHILQLWLRQV�

0LOO�/DWKH $SSOLFDWLRQV

3ODQH 6HOHFW 3DUDPHWHUV 0LOO /DWKH

*�� 3ULPDU\ $[LV � ; QRQH

*�� 3ULPDU\ $[LV � < QRQH

*�� 3ULPDU\ $[LV � = =

*�� 3ULPDU\ $[LV � ; ;

*�� 3ULPDU\ $[LV � < QRQH

*�� 3ULPDU\ $[LV � = QRQH

&KDQJLQJ WKH SUHFHGLQJ GHILQLWLRQV FDQ KDYH D GUDPDWLF FKDQJH RQ
RSHUDWLRQ� )RU H[DPSOH� VZLWFKLQJ D ODWKH IURP WKH VWDQGDUG =;
SODQH WR WKH UHYHUVHG ;= SODQH FDXVHV�

� *�� FLUFXODU LQWHUSRODWLRQ FORFNZLVH DQG *�� FLUFXODU
LQWHUSRODWLRQ FRXQWHUFORFNZLVH WR UHYHUVH� *�� EHFRPHV FLUFXODU
LQWHUSRODWLRQ FRXQWHUFORFNZLVH DQG *�� EHFRPHV FLUFXODU
LQWHUSRODWLRQ FORFNZLVH�



�����3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

� IL[HG F\FOH RSHUDWLRQ URWDWHV �� GHJUHHV� )RU H[DPSOH� RQ D ODWKH�
D QRUPDO VWUDLJKW WKUHDGLQJ RSHUDWLRQ WKDW FXWV WKUHDGV LQ WKH =
D[LV URWDWHV WR FXW IDFH WKUHDGV DORQJ WKH ; D[LV� 7KH = D[LV PRYH
EHFRPHV WKH LQIHHG LQWR WKH WKUHDG�

� RWKHU SODQH GHSHQGHQW IHDWXUHV WR UHYHUVH WKHLU RSHUDWLRQ�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH ILUVW SULPDU\ D[LV WKDW LV XVHG WR
PDNH XS WKH SODQH FDOOHG E\ *��� *��� RU *��� 7KLV SDUDPHWHU VHWV
ZKLFK D[LV LV ILUVW LQ WKH SODQH� )RU H[DPSOH� LI WKH *�� SODQH LV WR
EH VHW DV WKH ;< SODQH� ´*�� SULPDU\ D[LV �µ VKRXOG EH VHW DV ;� ,I
WKH *�� SODQH LV WR EH VHW DV WKH <; SODQH� ´*�� SULPDU\ D[LV �µ
VKRXOG EH VHW DV <�

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKH SODQH WKDW LV
VHOHFWHG ZLWK WKDW *�FRGH LV QRW XVHG�

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� SULPDU\ D[LV � >���@ >���@

*�� SULPDU\ D[LV � >���@ >���@

*�� SULPDU\ D[LV � >���@ >���@

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

�*��� *��� *��� 3ULPDU\
$[LV �



����� 3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH DQ D[LV WKDW LV SDUDOOHO WR SULPDU\
D[LV � IRU WKLV *�FRGH� ,I QR SDUDOOHO D[HV DUH XVHG� WKLV SDUDPHWHU LV
VHW DV ´1RQH�µ

8S WR � SDUDOOHO D[HV PD\ EH VHW IRU D VHOHFW SODQH� 8S WR WZR
SDUDOOHO D[HV IRU HDFK SULPDU\ D[LV PD\ EH VHW� 7KHVH SDUDPHWHUV VHW
WKH ILUVW RI WKH WZR SRVVLEOH D[HV WKDW DUH SDUDOOHO WR WKH ILUVW SULPDU\
D[LV LQ WKH *��� *��� RU *�� SODQHV�

$ SDUDOOHO SODQH LV VHOHFWHG LQ D SDUW SURJUDP E\ HQWHULQJ WKH QDPH RI
WKH D[LV WKDW LV SDUDOOHO WR WKH SULPDU\ D[LV LQ WKH *�FRGH EORFN WKDW
FDOOV WKH SODQH� )RU H[DPSOH� LI WKH *�� SULPDU\ SODQH LV WKH ;<
SODQH DQG 8 LV GHWHUPLQHG ZLWK WKLV SDUDPHWHU WR EH SDUDOOHO WR WKH
SULPDU\ D[LV �� SURJUDPPLQJ

*�� 8��

ZRXOG PDNH WKH 8< SODQH DFWLYH�

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKHUH LV QR SDUDOOHO
D[LV WR WKDW SULPDU\ D[LV LQ WKH SODQH VHOHFWHG ZLWK WKDW *�FRGH�

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

�*��� *��� *��� �VW $[LV
3DUDOOHO WR �



�����3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,PSRUWDQW� ,I \RX DUH SHUIRUPLQJ SODQDU IXQFWLRQV RQ SDUDOOHO D[HV�
ERWK WKH SDUDOOHO D[LV DQG WKH SULPDU\ D[LV PXVW EH
GHILQHG WR XVH WKH VDPH LQWHJUDQG ZRUG�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH DQ D[LV WKDW LV SDUDOOHO WR SULPDU\
D[LV � IRU WKLV *�FRGH� ,I QR SULPDU\ D[HV DUH XVHG� WKLV SDUDPHWHU LV
VHW DV ´1RQH�µ

8S WR � SDUDOOHO D[HV FDQ EH VHW IRU D VHOHFW SODQH� 8S WR WZR SDUDOOHO
D[HV IRU HDFK SULPDU\ D[LV FDQ EH VHW� 7KHVH SDUDPHWHUV VHW WKH
VHFRQG RI WKH WZR SRVVLEOH D[HV WKDW DUH SDUDOOHO WR WKH ILUVW SULPDU\
D[LV LQ WKH *��� *��� RU *�� SODQHV�

$ SDUDOOHO SODQH LV VHOHFWHG LQ D SDUW SURJUDP E\ HQWHULQJ WKH QDPH RI
WKH D[LV WKDW LV SDUDOOHO WR WKH SULPDU\ D[LV LQ WKH *�FRGH EORFN WKDW
FDOOV WKH SODQH� )RU H[DPSOH� LI WKH *�� SULPDU\ SODQH LV WKH ;<
SODQH� DQG 9 LV GHWHUPLQHG ZLWK WKLV SDUDPHWHU WR EH SDUDOOHO WR WKH
SULPDU\ D[LV �� SURJUDPPLQJ

*�� 9��

ZRXOG PDNH WKH 9< SODQH DFWLYH�

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKHUH DUH QRW WZR D[HV
SDUDOOHO WR WKDW SULPDU\ D[LV LQ WKH SODQH VHOHFWHG ZLWK WKDW *�FRGH�

,PSRUWDQW� 'R QRW XVH WKLV SDUDPHWHU LI D YDOXH KDV QRW EHHQ VHW IRU
WKH SDUDPHWHU WKDW DVVLJQV WKH �VW D[LV SDUDOOHO WR D
SULPDU\ D[LV�

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

�*��� *��� *��� �QG $[LV
3DUDOOHO WR �



����� 3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,PSRUWDQW� ,I \RX DUH SHUIRUPLQJ SODQDU IXQFWLRQV RQ SDUDOOHO D[HV�
ERWK WKH SDUDOOHO D[LV DQG WKH SULPDU\ D[LV PXVW EH
GHILQHG WR XVH WKH VDPH LQWHJUDQG ZRUG�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR GHWHUPLQH WKH VHFRQG SULPDU\ D[LV WKDW LV
XVHG WR PDNH XS WKH SODQH FDOOHG E\ *��� *��� RU *��� 7KLV
SDUDPHWHU VHWV ZKLFK D[LV LV VHFRQG LQ WKH SODQH� )RU H[DPSOH� LI WKH
*�� SODQH LV WR EH VHW DV WKH ;< SODQH� WKH SDUDPHWHU ´*�� SULPDU\
D[LV �µ VKRXOG EH VHW DV <� ,I WKH *�� SODQH LV WR EH VHW DV WKH <;
SODQH� WKH SDUDPHWHU ´*�� SULPDU\ D[LV �µ VKRXOG EH VHW DV ;�

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKH SODQH WKDW LV
VHOHFWHG ZLWK WKDW *�FRGH LV QRW XVHG�

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� SULPDU\ D[LV � >���@ >���@

*�� SULPDU\ D[LV � >���@ >���@

*�� SULPDU\ D[LV � >���@ >���@

�*��� *��� ��� 3ULPDU\
$[LV �



�����3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH DQ D[LV WKDW LV SDUDOOHO WR SULPDU\
D[LV � IRU WKLV *�FRGH� ,I QR SDUDOOHO D[HV DUH XVHG� WKLV SDUDPHWHU LV
VHW DV ´1RQH�µ

8S WR � SDUDOOHO D[HV PD\ EH VHW IRU D VHOHFW SODQH� 8S WR WZR
SDUDOOHO D[HV IRU HDFK SULPDU\ D[LV PD\ EH VHW� 7KHVH SDUDPHWHUV VHW
WKH ILUVW RI WKH WZR SRVVLEOH D[HV WKDW DUH SDUDOOHO WR WKH VHFRQG
SULPDU\ D[LV LQ WKH *��� *��� RU *�� SODQHV�

$ SDUDOOHO SODQH LV VHOHFWHG LQ D SDUW SURJUDP E\ HQWHULQJ WKH QDPH RI
WKH D[LV WKDW LV SDUDOOHO WR WKH SULPDU\ D[LV LQ WKH *�FRGH EORFN WKDW
FDOOV WKH SODQH� )RU H[DPSOH� LI WKH *�� SULPDU\ SODQH LV WKH ;<
SODQH DQG 8 LV GHWHUPLQHG ZLWK WKLV SDUDPHWHU WR EH SDUDOOHO WR WKH
SULPDU\ D[LV �� SURJUDPPLQJ

*�� 8��

ZRXOG PDNH WKH ;8 SODQH DFWLYH�

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKHUH LV QR SDUDOOHO
D[LV WR WKDW SULPDU\ D[LV LQ WKH SODQH VHOHFWHG ZLWK WKDW *�FRGH�

�*��� *��� *��� �VW $[LV
3DUDOOHO WR �



����� 3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

*�� �VW D[LV SDUDOOHO WR � >���@ >���@

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,PSRUWDQW� ,I \RX DUH SHUIRUPLQJ SODQDU IXQFWLRQV RQ SDUDOOHO D[HV�
ERWK WKH SDUDOOHO D[LV DQG WKH SULPDU\ D[LV PXVW EH
GHILQHG WR XVH WKH VDPH LQWHJUDQG ZRUG�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH DQ D[LV WKDW LV SDUDOOHO WR SULPDU\
D[LV � IRU WKLV *�FRGH� ,I QR SDUDOOHO D[HV DUH XVHG� WKLV SDUDPHWHU LV
VHW DV ´1RQH�µ

8S WR � SDUDOOHO D[HV PD\ EH VHW IRU D VHOHFW SODQH� 8S WR WZR SDUDOOHO
D[HV IRU HDFK SULPDU\ D[LV PD\ EH VHW� 7KHVH SDUDPHWHUV VHW WKH
VHFRQG RI WKH WZR SRVVLEOH D[HV WKDW DUH SDUDOOHO WR WKH VHFRQG
SULPDU\ D[LV LQ WKH *��� *��� RU *�� SODQHV�

$ SDUDOOHO SODQH LV VHOHFWHG LQ D SDUW SURJUDP E\ HQWHULQJ WKH QDPH RI
WKH D[LV WKDW LV SDUDOOHO WR WKH SULPDU\ D[LV LQ WKH *�FRGH EORFN WKDW
FDOOV WKH SODQH� )RU H[DPSOH� LI WKH *�� SULPDU\ SODQH LV WKH ;<
SODQH DQG 9 LV VHW ZLWK WKLV SDUDPHWHU WR EH SDUDOOHO WR WKH SULPDU\
D[LV �� SURJUDPPLQJ

*�� 9��

ZRXOG PDNH WKH ;9 SODQH DFWLYH�

�*��� *��� *��� �QG $[LV
3DUDOOHO WR �



�����3ODQH 6HOHFW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$ YDOXH IRU WKLV SDUDPHWHU PD\ EH FKRVHQ IURP WKHVH DOORZDEOH D[LV
QDPHV� $� %� &� 8� 9� :� ;� <� =� �%� �&� �;� �<� RU �=� $ YDOXH
RI ´1RQHµ PD\ DOVR EH VHOHFWHG LQGLFDWLQJ WKDW WKHUH DUH QRW WZR D[HV
SDUDOOHO WR WKDW SULPDU\ D[LV LQ WKH SODQH VHOHFWHG ZLWK WKDW *�FRGH�

,PSRUWDQW� 'R QRW XVH WKLV SDUDPHWHU LI D YDOXH KDV QRW EHHQ VHW IRU
WKH SDUDPHWHU WKDW DVVLJQV WKH �VW D[LV SDUDOOHO WR D
SULPDU\ D[LV�

3DUDPHWHU
3DUDPHWHU
1XPEHU

0LOO /DWKH

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

*�� �QG D[LV SDUDOOHO WR � >���@ >���@

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� $ �L� =

�E� % �M� �%

�F� & �N� �&

�G� 8 �O� �;

�H� 9 �P� �<

�I� : �Q� �=

�J� ; �R� QRQH

�K� <

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,PSRUWDQW� ,I \RX DUH SHUIRUPLQJ SODQDU IXQFWLRQV RQ SDUDOOHO D[HV�
ERWK WKH SDUDOOHO D[LV DQG WKH SULPDU\ D[LV PXVW EH
GHILQHG WR XVH WKH VDPH LQWHJUDQG ZRUG�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3RZHU�XS *�FRGH 3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH 3RZHU�XS *�FRGH SDUDPHWHUV� 7KHVH
SDUDPHWHUV VSHFLI\ ZKLFK *�FRGH LV WKH GHIDXOW *�FRGH IRU D VSHFLILF
PRGDO *�FRGH JURXS� 7KHVH GHIDXOW *�FRGHV EHFRPH HIIHFWLYH ZKHQ
WKH FRQWURO LV SRZHUHG XS RU ZKHQ D FRQWURO UHVHW LV SHUIRUPHG� $
FRQWURO UHVHW GRHV QRW FKDQJH LQFK�PHWULF PRGH IURP LWV ODVW
SURJUDPPHG VWDWH� 7KH SDUDPHWHU IRU WKH LQFK�PHWULF 372 VWDWH
�*URXS �� LV RQO\ DSSOLHG DW SRZHU XS�

7KH\ PD\ DOVR EHFRPH HIIHFWLYH ZKHQ WKH FRQWURO H[HFXWHV DQ
HQG�RI�SURJUDP �0�� RU 0��� RU ZKHQ DQ (�6723 UHVHW LV
H[HFXWHG� 7KLV GHSHQGV RQ WKH YDOXHV RI $03 SDUDPHWHUV 5HVHW 0��
DQG *��FRGHV RQ 0���0�� DQG &RQWURO 5HVHW RQ (�6WRS 5HVHW
IRXQG LQ FKDSWHU ���

$Q\ RWKHU *�FRGH JURXS QRW GLVFXVVHG KHUH LV QRW FRQILJXUDEOH� 7KH
GHIDXOW *�FRGH IRU RWKHU *�FRGH JURXSV LV IL[HG DQG PD\ QRW EH
FKDQJHG� 7KH GHIDXOW *�FRGHV PD\ EH GLVSOD\HG RQ WKH FRQWURO E\
VHOHFWLQJ WKH ^* &2'( 67$786` VFUHHQ� 5HIHU WR \RXU SURJUDPPLQJ
DQG RSHUDWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ�

,PSRUWDQW� 7KH RSHUDWLQJ *�FRGH IRU D VSHFLILF JURXS PD\ EH
DOWHUHG DW DQ\ WLPH RQ WKH FRQWURO ZLWK SURJUDP
FRPPDQGV� 7KHVH RYHUULGH WKH GHIDXOW *�FRGHV XQWLO
RQH RI WKH RSHUDWLRQV WKDW UHDFWLYDWHV WKH GHIDXOW
*�FRGHV LV SHUIRUPHG�

$FFHVV WKHVH SDUDPHWHUV E\ VHOHFWLQJ WKH ´3RZHU�XS * &RGHVµ
SDUDPHWHU JURXS GLVSOD\HG RQ WKH PDLQ $03 PHQX VFUHHQ� :KHQ
\RX VHOHFW WKH ´3RZHU�XS * &RGHVµ SDUDPHWHU JURXS� WKH ZRUNVWDWLRQ
GLVSOD\V WKLV VFUHHQ�

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ \RXU DSSOLFDWLRQ�

&KDSWHU 2YHUYLHZ



����� 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHVH SDUDPHWHUV DUH FRYHUHG RQ WKHVH SDJHV�

3DUDPHWHU� 3DJH�

372 *��FRGH IRU PRGDO JURXS � �����

372 *��FRGH IRU PRGDO JURXS � �����

372 *��FRGH IRU PRGDO JURXS � �����

372 SODQH VHOHFW *�FRGH �����

372 *��FRGH IRU PRGDO JURXS � �����

372 *��FRGH IRU PRGDO JURXS � �����

372 *��FRGH IRU PRGDO JURXS �� �����

372 ZRUN FRRUGLQDWH �����

372 *��FRGH IRU PRGDO JURXS � �����

372 *��FRGH IRU PRGDO JURXS �� �����

372 *��FRGH IRU PRGDO JURXS �� �����

372 *��FRGH IRU PRGDO JURXS �� �����

372 *��FRGH IRU PRGDO JURXS �� ������

372 $&&�'(& PRGH ������

372 *��FRGH IRU PRGDO JURXS �� ������

)RU GHWDLOV RQ VSHFLILF *�FRGHV DQG WKHLU PHDQLQJV� UHIHU WR RQH RI
\RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *�FRGH IRU PRGDO JURXS ��
7KH VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU
IHHGUDWH�SHU�PLQXWH RU IHHGUDWH�SHU�UHYROXWLRQ PRGHV DW SRZHU�XS RU
UHVHW �PLOO RU JULQGHU FRQWURO W\SHV DOORZ WKH VHOHFWLRQ RI LQYHUVH WLPH
IHHG PRGH XVLQJ D *�� LQ D SURJUDP��

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

1�$ 1�$ 1�$ *�� )HHGUDWHV SURJUDPPHG LQ LQYHUVH WLPH IHHG

*�� *�� *�� *�� )HHGUDWHV SURJUDPPHG LQ IHHG�SHU�PLQXWH

*�� *�� *�� *�� )HHGUDWHV SURJUDPPHG LQ IHHG�SHU�UHYROXWLRQ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

372 *�FRGH

372 *�FRGH )RU 0RGDO
*URXS�



�����3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,30�0030

�E� ,35�0035

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS �� 7KH
VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU LQFK RU
PHWULF PRGH DW SRZHU �XS RQO\� $ FRQWURO UHVHW ZLOO QRW UH�HVWDEOLVK
WKLV PRGH� 7KH ODVW SURJUDPPHG VWDWH UHPDLQV LQ HIIHFW�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� ,QFK V\VWHP

*�� *�� *�� *�� 0HWULF V\VWHP

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,QFK PRGH

�E� 0HWULF PRGH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS �� 7KH
VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU *�FRGH
*�� �UDSLG SRVLWLRQLQJ� RU *�� �OLQHDU LQWHUSRODWLRQ� DW SRZHU�XS RU
UHVHW�

372 *�FRGH )RU 0RGDO
*URXS �

372 *�FRGH )RU 0RGDO
*URXS�



����� 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� 5DSLG 3RVLWLRQLQJ

*�� *�� *�� *�� /LQHDU ,QWHUSRODWLRQ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *��

�E� *��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS �� 7KH
VHOHFWHG *�FRGH �*��� *��� *��� VSHFLILHV WKH SULPDU\ PDFKLQLQJ
SODQH RI WKH FRQWURO DW SRZHU�XS RU UHVHW�

$[LV 1XPEHU &RQWURO 7\SH

$OO >���@ 0LOO

>���@ /DWKH

5DQJH

6HOHFWLRQ 5HVXOW

�D� *��

�E� *��

�F� *��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

372 3ODQH 6HOHFW *�FRGH



�����3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS �� 7KH
VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU *�FRGH
*�� �$EVROXWH� RU *�� �,QFUHPHQWDO� SRVLWLRQLQJ DW SRZHU�XS RU
UHVHW�

,PSRUWDQW� :KHQ FRQWURO W\SH ´/DWKHµ DQG *�FRGH V\VWHP $ LV
VHOHFWHG� WKLV SDUDPHWHU LV LJQRUHG� $EVROXWH RU
LQFUHPHQWDO PRYHV DUH GHWHUPLQHG E\ WKH D[LV ZRUG WKDW
LV XVHG WR SURJUDP WKH PRYH�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

������ *�� *�� *�� $EVROXWH 0RGH

������ *�� *�� *�� ,QFUHPHQWDO 0RGH

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *��

�E� *��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS �� 7KH
VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU *���
*��� RU *�� DW SRZHU�XS RU UHVHW� 7KLV SDUDPHWHU LV XVHG IRU PLOO
DQG VXUIDFH JULQGHU DSSOLFDWLRQV RQO\�

*��FRGH $FWLYH 0RGH

*�� 7RRO /HQJWK 2IIVHW� 3OXV

*�� 7RRO /HQJWK 2IIVHW� 0LQXV

*�� 7RRO /HQJWK 2IIVHW &DQFHO

372 *�FRGH )RU 0RGDO
*URXS �

372 *�FRGH )RU 0RGDO
*URXS �



����� 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �RIIVHW FDQFHO�

�E� *�� �� RIIVHW�

�F� *�� ��� RIIVHW�

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS ��� 7KH
VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU *�� RU
*�� DW SRZHU�XS RU UHVHW� 7KLV SDUDPHWHU LV XVHG IRU ODWKH DQG
F\OLQGULFDO JULQGHU DSSOLFDWLRQV RQO\�

/DWKH
$

/DWKH
%

/DWKH
&

$FWLYH 0RGH

*�� *�� *�� 3URJUDPPLQJ XVLQJ UDGLXV YDOXHV

*�� *�� *�� 3URJUDPPLQJ XVLQJ GLDPHWHU YDOXHV

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �UDGLXV�

�E� *�� �GLDPHWHU�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

372 *�FRGH )RU 0RGDO
*URXS ��



�����3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH GHIDXOW ZRUN FRRUGLQDWH V\VWHP� ,W
GHWHUPLQHV WKH ZRUN FRRUGLQDWH V\VWHP WKDW LV DFWLYDWHG DW SRZHU�XS�
FRQWURO UHVHW� RU ZKHQ D *���� LV SURJUDPPHG� 7KH GHIDXOW ZRUN
FRRUGLQDWH V\VWHP PD\ DOVR EH EH DFWLYDWHG ZKHQ WKH FRQWURO
H[HFXWHV DQ HQG�RI�SURJUDP EORFN �0���0��� LI WKH WKH YDOXH RI
SDUDPHWHU 5HVHW &RRUG 2IIVHWV RQ 0���0�� LV ´\HV�µ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� 1RQH �I� *��

�E� *�� �J� *����

�F� *�� �K� *����

�G� *�� �L� *����

�H� *��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFWV WKH GHIDXOW *�FRGH IRU PRGDO JURXS ��
7KH *�FRGH \RX VHOHFW VSHFLILHV ZKLFK 3URJUDPPDEOH =RQH ZLOO
DXWRPDWLFDOO\ DFWLYDWH XSRQ SRZHU XS RU UHVHW�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �� =RQHV � 	 � $FWLYH

�E� *���� �� =RQH � ,QDFWLYH� =RQH � $FWLYH

�F� *�� �� =RQHV � 	 � ,QDFWLYH

�G� *���� �� =RQH � $FWLYH� =RQH � ,QDFWLYH

372 :RUN&RRUGLQDWH

372 *�FRGH )RU 0RGDO
*URXS �



����� 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *�FRGH IRU PRGDO JURXS ���
<RX FDQ XVH WKLV SDUDPHWHU IRU ODWKH�PLOO DSSOLFDWLRQV RQO\� KRZHYHU�
WKLV SDUDPHWHU LV QRW DFWLYH RQ ODWKH $�

7KH VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU
*�� ,QLW /HYHO 5HWXUQ RU XQGHU *�� 5 3RLQW /HYHO 5HWXUQ DW
SRZHU�XS RU UHVHW�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

������ *�� *�� *�� ,QLW /HYHO 5HWXUQ

������ *�� *�� *�� 5 3RLQW /HYHO 5HWXUQ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,QLW /HYHO 5HWXUQ

�E� 5 3RLQW /HYHO 5HWXUQ

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *�FRGH IRU PRGDO JURXS ���
<RX FDQ XVH WKLV SDUDPHWHU IRU ODWKH�PLOO DSSOLFDWLRQV�

7KH VHOHFWHG *�FRGH VSHFLILHV XQGHU ZKLFK PRGH WKH FRQWURO RSHUDWHV
DW SRZHU�XS RU UHVHW�

� *�� ([DFW 6WRS � *�� 7DSSLQJ

� *�� $XWR &RUQHU 2YHUULGH � *�� &XWWLQJ

372 *�FRGH IRU 0RGDO
*URXS ��

372 *�FRGH IRU 0RGDO
*URXS ��



�����3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� ([DFW 6WRS 0RGH

*�� *�� *�� *�� $XWR &RUQHU 2YHUULGH 0RGH

*�� *�� *�� *�� 7DSSLQJ 0RGH

*�� *�� *�� *�� &XWWLQJ 0RGH

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �([DFW 6WRS 0RGH�

�E� *�� �$XWR &RUQHU 2YHUULGH 0RGH�

�F� *�� �7DSSLQJ 0RGH�

�G� *�� �&XWWLQJ 0RGH�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *�FRGH IRU PRGDO JURXS ���
<RX FDQ XVH WKLV SDUDPHWHU IRU ODWKH�PLOO DSSOLFDWLRQV�

7KH VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU
*�� &XWWHU &RPS /LQHDU RU *���� &XWWHU &RPS 5RXQGLQJ DW
SRZHU�XS RU UHVHW�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� &XWWHU &RPS /LQHDU

*���� *���� *���� *���� &XWWHU &RPS 5RXQGLQJ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

372 *�FRGH IRU 0RGDO
*URXS ��



������ 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �&XWWHU &RPS /LQHDU�

�E� *���� �&XWWHU &RPS 5RXQGLQJ�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *�FRGH IRU PRGDO JURXS ���
<RX FDQ XVH WKLV SDUDPHWHU IRU ODWKH�PLOO DSSOLFDWLRQV�

7KH VHOHFWHG *�FRGH VSHFLILHV ZKHWKHU WKH FRQWURO RSHUDWHV XQGHU
*�� 6KRUW %ORFN )HHG &ODPSHG RU *���� 6KRUW %ORFN )XOO )HHG DW
SRZHU�XS RU UHVHW�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� 6KRUW %ORFN )HHG &ODPSHG

*���� *���� *���� *���� 6KRUW %ORFN )XOO )HHG

$[LV 3DUDPHWHU 1XPEHU

6LQJOH 3URFHVV 3URFHVV � 3URFHVV �

$OO >���@ >�����@ >�����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �6KRUW %ORFN )HHG &ODPSHG�

�E� *���� �6KRUW %ORFN )XOO )HHG�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

372 *�FRGH IRU 0RGDO
*URXS ��



������3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *��FRGH IRU PRGDO JURXS ���
7KH VHOHFWHG *��FRGH VSHFLILHV WKH W\SH RI DFF�GHF PRGH �/LQHDU�
6��&XUYH� RU $FF�'HF 'LVDEOHG� LV DFWLYH�

/DWKH
$

/DWKH
%

/DWKH
&

0LOO
&RQWURO

$FWLYH 0RGH

*�� *�� *�� *�� /LQHDU $&&�'(&

*���� *���� *���� *���� 6��&XUYH $&&�'(&

*���� *���� *���� *���� $&&�'(& 'LVDEOHG

$[LV 3DUDPHWHU 1XPEHU

6LQJOH 3URFHVV 3URFHVV � 3URFHVV �

$OO >���@ >�����@ >�����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �/LQHDU $&&�'(&�

�E� *���� �6��&XUYH $&&�'(&�

�F� *���� �$&&�'(& 'LVDEOHG�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

*���� LV RQO\ SURJUDPPDEOH LQ $03� QRW RQ WKH FRQWURO YLD D SDUW
SURJUDP EORFN�

372 $&&�'(& 0RGH



������ 3RZHU�XS *�FRGH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VHOHFW WKH GHIDXOW *��FRGH IRU PRGDO JURXS ���
7KH VHOHFWHG *��FRGH VSHFLILHV WKH W\SH RI ORJLF WR 0RWLRQ DQG SDUW
SURJUDP V\QFKURQL]DWLRQ WKDW LV DFWLYH DW V\VWHP UHVHW DQG SRZHU
WXUQ��RQ�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO > ��� @

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� �6\QFKURQRXV /RJLF DQG 0RWLRQ�

�E� *���� �$V\QFKURQRXV /RJLF DQG 0RWLRQ��

�F� *���� �$XWRV\QFKURQRXV /RJLF DQG 0RWLRQ�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

(1' 2) &+$37(5

372 *�FRGH IRU 0RGDO
*URXS ��



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

/RJLF 3DUDPHWHUV

7KLV FKDSWHU FRYHUV WKH ORJLF��UHODWHG $03 SDUDPHWHUV� $FFHVV WKHVH
SDUDPHWHUV E\ VHOHFWLQJ WKH /RJLF 3DUDPHWHUV JURXS IURP WKH $03
PDLQ PHQX�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ ZKHQ WKH /RJLF 3DUDPHWHUV
JURXS LV VHOHFWHG�

)XQFWLRQ

7KLV SDUDPHWHU GHILQHV ZKHWKHU DQ D[LV LV FRQWUROOHG E\ ORJLF RQO\�
7KH ORJLF KDV WKH RSWLRQ WR FRQWURO DQ\ FRQILJXUHG D[LV� KRZHYHU�
D[HV VHOHFWHG ZLWK WKLV SDUDPHWHU �ORJLF�RQO\ D[HV� FDQ EH FRQWUROOHG
RQO\ E\ ORJLF� 7KLV PHDQV WKH RSHUDWRU DQG SDUW SURJUDPPHU KDYH QR
PHDQV RI SRVLWLRQLQJ� MRJJLQJ� KRPLQJ� HWF� ORJLF�RQO\ D[HV� H[FHSW
WKRVH PHWKRGV SURYLGHG E\ WKH V\VWHP LQVWDOOHU ZLWK WKH ORJLF
SURJUDP�

:KHQ WKLV SDUDPHWHU
LV HQWHUHG DV�

WKH FXUUHQW D[LV
EHLQJ FRQILJXUHG� DQG�

7UXH LV FRQWUROOHG HQWLUHO\
E\ WKH ORJLF SURJUDP

7KLV D[LV GRHV QRW UHVSRQG WR WKH QRUPDO SDUW
SURJUDP UHTXHVWV RU MRJ UHTXHVWV XQOHVV WKH
ORJLF SURJUDP ZDV ZULWWHQ WR DOORZ WKHVH
UHTXHVWV WR EH DFNQRZOHGJHG�

)DOVH LV D QRUPDO
SURJUDPPDEOH D[LV

7KLV PHDQV WKH D[LV UHVSRQGV WR SDUW SURJUDP
UHTXHVWV DQG MRJ UHTXHVWV DV QRUPDO� 7KH D[LV
FDQ VWLOO EH FRQWUROOHG E\ ORJLF LI WKH ORJLF
SURJUDP UHTXHVWV WKDW D[LV�

&KDSWHU 2YHUYLHZ

/RJLF 2QO\ $[LV



����� /RJLF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)XQFWLRQ

8VH WKH ORJLF DQDORJ RXWSXW SDUDPHWHUV WR DVVLJQ DQ DQDORJ RXWSXW
SRUW RQ D 6(5&26 FRQQHFWHG ���� &1& 6HULDO 'ULYH WR RQH RI WKH
DQDORJ RXWSXW FRQWURO IODJV �%:B$287�� � %:B$287���� /RJLF
FDQ FRQWURO XS WR IRXU DQDORJ RXWSXW SRUWV� 2QO\ RQH DQDORJ RXWSXW
SRUW FDQ EH DVVLJQHG WR HDFK ORJLF DQDORJ RXWSXW SRUW FRQWURO
SDUDPHWHU� 5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU
PRUH GHWDLOV DERXW DVVLJQLQJ DQ DQDORJ RXWSXW SRUW WR D ORJLF DQDORJ
RXWSXW SRUW FRQWURO SDUDPHWHU�

/RJLF�FRQWUROOHG DQDORJ RXWSXW SRUWV PXVW QRW EH GHILQHG LQ $03 DV
DQ DQDORJ RXWSXW SRUW DVVLJQHG WR D ILWWHG D[LV RU D VSLQGOH�

3DUDPHWHU 3DUDPHWHU
1XPEHU

/RJLF $QDORJ 2XW � 6(5&26 5DFN >���@

/RJLF $QDORJ 2XW � &RQQHFWRU >���@

/RJLF $QDORJ 2XW � 6(5&26 5DFN >���@

/RJLF $QDORJ 2XW � &RQQHFWRU >���@

/RJLF $QDORJ 2XW � 6(5&26 5DFN >���@

/RJLF $QDORJ 2XW � &RQQHFWRU >���@

/RJLF $QDORJ 2XW � 6(5&26 5DFN >���@

/RJLF $QDORJ 2XW � &RQQHFWRU >���@

/RJLF $QDORJ 2XWSXW
3DUDPHWHUV



�����/RJLF 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)RU HDFK ORJLF DQDORJ RXWSXW SRUW� \RX PXVW VHW WZR SDUDPHWHUV� WKH
6(5&26 5DFN SDUDPHWHU DQG WKH &RQQHFWRU SDUDPHWHU� 5HIHU WR WKH
LQIRUPDWLRQ EHORZ WR GHWHUPLQH WKH VHWWLQJV IRU HDFK SDUDPHWHU W\SH�

5DQJH

5DQJH IRU 6(5&26 5DFN SDUDPHWHUV�

� WR ��� FRUUHVSRQGLQJ WR WKH GHVLUHG ���� &1& VHULDO GULYH V\VWHP
PRGXOH 6(5&26 DGGUHVV�

5DQJH IRU WKH FRQQHFWRU SDUDPHWHUV�

6HOHFWLRQ 5HVXOW

�D� 1RQH

�E� $QDORJ 2XW 7%� RU $RXW� ������

�F� $QDORJ 2XW 7%� RU $RXW� ������

1RWHV

(DFK DQDORJ RXWSXW SRUW FRQWUROOHG E\ ORJLF PXVW QRW EH GHILQHG LQ
$03 DV DQ DQDORJ RXWSXW SRUW DVVLJQHG WR D ILWWHG D[LV RU D VSLQGOH�
2QO\ RQH DQDORJ RXWSXW SRUW FDQ EH DVVLJQHG WR D ORJLF SDUDPHWHU�

7KH WRWDO QXPEHU RI VHUYRV SOXV WKH QXPEHU RI DQDORJ RXWSXW SRUWV
DVVLJQHG PD\ QRW H[FHHG WKH PD[LPXP QXPEHU RI DYDLODEOH VHUYR
ORRSV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPDFUR 3DUDPHWHUV

7KLV VHFWLRQ GHVFULEHV WKH SDUDPHWHUV WKDW DUH DYDLODEOH IRU WKH
SDUDPDFUR IHDWXUH� 7KH SDUDPHWHUV DUH EURNHQ LQWR WKHVH PDMRU
VHFWLRQV�

6HFWLRQ� 3DJH�

7� 6� DQG % FRGH SDUDPDFUR FDOOV �����

*�FRGH SDUDPDFUR FDOOV �����

0�FRGH SDUDPDFUR FDOOV ������

&DOOLQJ $03�GHILQHG *� 0� 6� 7� RU % FRGHV ������

$IWHU \RX VHOHFW ´3DUDPDFUR 3DUDPHWHUVµ IURP WKH PDLQ PHQX
VFUHHQ� WKH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV� VKRZLQJ WKH DYDLODEOH
SDUDPDFUR SDUDPHWHUV�

&KDSWHU 2YHUYLHZ



����� 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU GHWDLOV RQ WKH
SDUDPDFUR IHDWXUHV�



�����3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV VXEVHFWLRQ GHVFULEHV WKH 7� 6� % �� &2'( 0$< %( $ 0$&52
&$// SDUDPHWHU WKDW LV XVHG IRU 7��� 6��� DQG %��FRGH $03�DVVLJQHG
SDUDPDFUR FDOOV�

7KH SDUDPDFUR SURJUDP QDPHV WKDW DUH FDOOHG E\ D 7��� 6��� RU
%��ZRUGV DUH�

7��ZRUG FDOOV WKH SDUDPDFUR SURJUDP QDPHG �����

6��ZRUG FDOOV WKH SDUDPDFUR SURJUDP QDPHG �����

%��ZRUG FDOOV WKH SDUDPDFUR SURJUDP QDPHG �����

7KH YDOXH RI D 7��� 6��� RU %��ZRUG WKDW FDOOV D SDUDPDFUR LV
GHWHUPLQHG E\ WKH YDOXH DVVLJQHG WR D FRUUHVSRQGLQJ SDUDPDFUR
V\VWHP SDUDPHWHU�

7 ZRUG DVVLJQHG XVLQJ V\VWHP SDUDPHWHU ����

6 ZRUG DVVLJQHG XVLQJ V\VWHP SDUDPHWHU ����

% ZRUG DVVLJQHG XVLQJ V\VWHP SDUDPHWHU ����

,PSRUWDQW� ����� ����� DQG ���� UHIHU WR SDUDPDFUR V\VWHP
SDUDPHWHUV� 7KHVH DUH QRW $03 SDUDPHWHUV DQG DUH QRW
VHW LQ $03� 5HIHU WR \RXU PLOO RU ODWKH SURJUDPPLQJ
DQG RSHUDWLRQ PDQXDOV IRU PRUH LQIRUPDWLRQ�

7��� 6��� %��FRG 0D\ EH D 0DFUR &DOO

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHWHUPLQH ZKHWKHU D SDUDPDFUR SURJUDP FDQ
EH FDOOHG LQ D SURJUDP ZLWK D 7��� 6��� RU %��ZRUG�

,I WKH SDUDPHWHU LV� WKHQ�

7UXH WKDW ZRUG PD\ EH XVHG WR FDOO D SDUDPDFUR

)DOVH WKDW ZRUG FDQQRW EH XVHG WR FDOO D SDUDPDFUR

3DUDPHWHU 3DUDPHWHU
1XPEHU

7�&2'( 0$< %( $ 0$&52 &$// >��@

6�&2'( 0$< %( $ 0$&52 &$// >��@

%�&2'( 0$< %( $ 0$&52 &$// >��@

7� �6� � DQG %�FRGH
3DUPDFUR &DOOV



����� 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV IHDWXUH OHWV \RX GHILQH \RXU RZQ *�FRGHV WR EH XVHG LQ D SDUW
SURJUDP� :KHQ H[HFXWHG� WKHVH *�FRGHV FDOO D VSHFLILF SDUDPDFUR
SURJUDP WKDW \RX KDYH SUHYLRXVO\ ZULWWHQ DQG VWRUHG LQ FRQWURO
PHPRU\�

7KHUH DUH WZR W\SHV RI $03�GHILQHG *�FRGHV� 7\SH , DQG 7\SH ,,�
7KHVH WZR W\SHV RI *�FRGHV DUH IXQFWLRQDOO\ LGHQWLFDO� 7KH RQO\
GLIIHUHQFHV DUH�

� 7\SH , �� 7KLV W\SH RI $03�GHILQHG *�FRGH LV UHVWULFWHG WR FDOOLQJ
VSHFLILF SURJUDP QXPEHUV UDQJLQJ IURP ���� WKURXJK �����
*�FRGH QXPEHUV GHILQHG KHUH WR FDOO D PDFUR SURJUDP PXVW EH
LQWHJHUV� QR GHFLPDO SRLQWV DUH DOORZHG LQ WKH *�FRGH�

� 7\SH ,, �� 7KLV W\SH RI $03�GHILQHG *�FRGH DOORZV VHOHFWDEOH
SURJUDP QXPEHUV UDQJLQJ IURP � WKURXJK ����� *�FRGH QXPEHUV
GHILQHG KHUH WR FDOO D PDFUR SURJUDP FDQ RSWLRQDOO\ FRQWDLQ D
GHFLPDO SRLQW �IRU H[DPSOH� *�������

:KHQ FUHDWLQJ D *�FRGH WR FDOO D SDUDPDFUR SURJUDP� \RX PXVW
GHILQH�

'HILQH 8VLQJ 7\SH � 3DUDPHWHU 8VLQJ 7\SH � 3DUDPHWHU

:KDW *�FRGH LV WR EH XVHG *�FRGH IRU 0DFUR &DOO WR
���� �� ����
6HOHFW IURP� � �� ���

*�FRGH IRU 0DFUR &DOO � �� ��
6HOHFW IURP� ��� �� �����

,I *�FRGH LV PRGDO RU
QRQ�PRGDO

7\SH RI 0DFUR &DOO WR
���� �� ����
6HOHFW IURP� QRW
XVHG�PRGDO�QRW PRGDO

7\SH RI 0DFUR &DOO � �� ��
6HOHFW IURP� QRW
XVHG�PRGDO�QRW PRGDO

,I PRGDO� VHOHFW D PRGDO W\SH �

�*�� RU *�����
0RGDOLW\ RI $03 *�&RGHV 0RGDOLW\ RI $03 *�&RGHV

:KDW SDUW SURJUDP QXPEHU QRW FRQILJXUDEOH� IL[HG DW ����
WKURXJK ����

FRQILJXUDEOH� VHOHFW IURP�
� �� ����� 3URJUDP 1XPEHU
IRU 0DFUR &DOO � �� ��

� 1RQPRGDO PDFUR FDOOV DUH DOZD\V H[HFXWHG LQ WKH VDPH IDVKLRQ DV D *�� PDFUR FDOO

*�&RGH 3DUDPDFUR &DOOV



�����3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

0RGDOLW\ RI $03 *��FRGHV

)XQFWLRQ

8VH WKLV SDUDPHWHU IRU 7\SH , DQG ,, $03�GHILQHG *�FRGHV�
$03�GHILQHG *�FRGH SDUDPDFUR FDOOV DUH HLWKHU PRGDO RU
QRQ�PRGDO� 8VH WKLV SDUDPHWHU IRU PRGDO PDFUR FDOOV RQO\� :KHWKHU
DQ $03�GHILQHG *�FRGH SDUDPDFUR FDOO LV PRGDO RU QRQ�PRGDO LV
GHWHUPLQHG E\ XVLQJ WKH SDUDPHWHU 7<3( 2) 0$&52 &$// 72
��������� IRU 7\SH , RU 7<3( 2) 0$&52 &$// ���� IRU 7\SH
,,�

0RGDO PDFUR FDOOV PHDQ WKDW WKH SDUDPDFUR LV DXWRPDWLFDOO\ FDOOHG
LQ RWKHU EORFNV XQWLO FDQFHOHG �VLPLODU WR WKH IL[HG F\FOHV�� 7KHUH DUH
WZR GLIIHUHQW IRUPV RI PRGDO SDUDPDFUR FDOOV� 8VH WKLV SDUDPHWHU WR
GHWHUPLQH ZKHWKHU WKH PRGDO $03�GHILQHG *�FRGH SDUDPDFUR FDOOV
XVH WKH PRGDO IRUP WKDW LV DVVRFLDWHG ZLWK WKH *�� RU WKH *����
SDUDPDFUR FDOOV� 5HIHU WR \RXU PLOO RU ODWKH SURJUDPPLQJ DQG
RSHUDWLRQ PDQXDOV IRU PRUH LQIRUPDWLRQ�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� *�� 02'$/,7<

�E� *���� 02'$/,7<

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV DQG
DOO $03�DVVLJQHG *�FRGH PDFUR FDOOV VHOHFWHG DV PRGDO IRU ERWK
7\SH ,
DQG ,,�

*��FRGH IRU 0DFUR &DOO WR ����� WR �����

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHWHUPLQH WKH 7\SH , $03�GHILQHG *�FRGHV
XVHG WR FDOO SDUDPDFURV SURJUDP QXPEHUV ���� WR ����� 6SHFLI\ WKH
QXPEHU RI WKH *�FRGH WKDW LV XVHG WR FDOO D VSHFLILF SDUDPDFUR
QXPEHU� 7KLV *�FRGH PXVW EH DQ LQWHJHU �QR GHFLPDOV DOORZHG��



����� 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU
1XPEHU

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

*�&2'( )25 0$&52 &$// 72 ����� >��@

)RU H[DPSOH� LI *�&2'( )25 0$&52 &$// 72 ����� LV VHW DW
D YDOXH RI ���� SURJUDPPLQJ D *��� LQ D SURJUDP ZLOO FDOO WKH
SDUDPDFUR SURJUDP LQ FRQWURO PHPRU\ QDPHG �����

5DQJH

� WR ���

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

<RX FDQQRW VHW WKLV SDUDPHWHU HTXDO WR WKH YDOXH RI *��� *��� *�����
*��� *��� *��� *��� *��� *�� �ODWKH RQO\�� DQG *���� DQG *����
�PLOO RQO\�� ,I *��� *��� RU *���� LV DVVLJQHG DV DQ $03�GHILQHG
*�FRGH� LW LV LJQRUHG� DQG WKH V\VWHP�GHILQHG *��� *��� RU *����
RSHUDWLRQV ZLOO WDNH SUHFHGHQFH� 2WKHU V\VWHP�GHILQHG *�FRGHV FDQ
EH UHDVVLJQHG XVLQJ WKLV SDUDPHWHU� KRZHYHU� GRLQJ VR FDQ GLVDEOH
WKHLU QRUPDO V\VWHP�GHILQHG IXQFWLRQ�

7\SH RI 0DFUR &DOO WR ����� WR �����

)XQFWLRQ

8VH WKHVH SDUDPHWHUV� ����� WR ������ WR GHWHUPLQH ZKHWKHU D 7\SH ,
$03�DVVLJQHG *�FRGH SDUDPDFUR LV PRGDO RU QRQ�PRGDO� 7KLV
SDUDPHWHU PD\ DOVR GLVDEOH D SDUDPDFUR IURP EHLQJ FDOOHG E\ D
*�FRGH LI LW LV VHW DW ´1RW 8VHG�µ



�����3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU 1XPEHU

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

7<3( 2) 0$&52 &$// 72 ����� >��@

,I WKLV SDUDPHWHU
LV VHW DW�

WKLV PHDQV�

127 86(' WKH FRQWURO PD\ QRW FDOO WKLV PDFUR QXPEHU ZLWK DQ $03�DVVLJQHG
*�FRGH PDFUR FDOO

127 02'$/ WKH SDUDPDFUR FDOOHG LV QRW D PRGDO SDUDPDFUR DQG LV H[HFXWHG DV
LI FDOOHG E\ D *��

02'$/ WKH SDUDPDFUR FDOOHG LV PRGDO DQG LV H[HFXWHG DV LI FDOOHG E\
HLWKHU D *�� RU *���� SDUDPDFUR FDOO �DV GHWHUPLQHG E\ WKH
SDUDPHWHU 02'$/,7< 2) $03 *�&2'(6 RQ SDJH �������

5DQJH

6HOHFWLRQ 5HVXOW

�D� 127 86('

�E� 127 02'$/

�F� 02'$/

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

*��FRGH IRU 0DFUR &DOO � WR ��

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHILQH WKH 7\SH ,, $03�GHILQHG *�FRGH
XVHG WR FDOO \RXU SDUDPDFUR SURJUDP� 8S WR �� GLIIHUHQW *�FRGHV
PD\ EH GHILQHG WR FDOO �� GLIIHUHQW SDUDPDFUR SURJUDPV� 6SHFLI\ WKH
QXPEHU RI WKH *�FRGH WKDW LV XVHG WR FDOO D VSHFLILF SDUDPDFUR
SURJUDP� 7KHVH *�FRGHV FDQ FRQWDLQ XS WR RQH GHFLPDO SODFH�



����� 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU 1XPEHU
*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// � >���@

*�&2'( )25 0$&52 &$// �� >���@

*�&2'( )25 0$&52 &$// �� >���@

*�&2'( )25 0$&52 &$// �� >���@

*�&2'( )25 0$&52 &$// �� >���@

*�&2'( )25 0$&52 &$// �� >���@

*�&2'( )25 0$&52 &$// �� >���@

)RU H[DPSOH� DVVXPH WKDW WKH SDUDPHWHU *�&2'( )25 0$&52
&$// � LV VHW DW D YDOXH RI ����� DQG WKH SDUDPHWHU 352*5$0
180%(5 )25 0$&52 &$// � LV GHILQHG DV SURJUDP QXPEHU
���� 3URJUDPPLQJ D *����� LQ D SURJUDP FDOOV WKH SDUDPDFUR
SURJUDP QDPHG ��� IURP FRQWURO PHPRU\� ,I� KRZHYHU� WKH 7<3(
2) 0$&52 &$// LV VHW WR 127 86('� DQ\ YDOXHV DVVLJQHG WR
WKH SDUDPHWHU DUH LJQRUHG�

$VVLJQLQJ D GHFLPDO YDOXH RI � JHWV WKH VDPH UHVXOW DV QRW KDYLQJ D
GHFLPDO�SRLQWHG YDOXH� H�J�� D *����� LV IXQFWLRQDOO\ WKH VDPH DV D
*����

5DQJH

��� WR �����

1RWHV

<RX FDQQRW VHW WKLV SDUDPHWHU HTXDO WR WKH YDOXH RI *��� *��� *�����
*��� *��� *��� *��� *��� *�� �ODWKH RQO\�� DQG *���� DQG *����
�PLOO RQO\�� ,I *��� *��� RU *���� LV DVVLJQHG DV DQ $03�GHILQHG
*�FRGH� LW LV LJQRUHG� DQG WKH V\VWHP�GHILQHG *��� *��� RU *����
RSHUDWLRQV ZLOO WDNH SUHFHGHQFH� 2WKHU V\VWHP�GHILQHG *�FRGHV FDQ
EH UHDVVLJQHG XVLQJ WKLV SDUDPHWHU� KRZHYHU� GRLQJ VR FDQ GLVDEOH
WKHLU QRUPDO V\VWHP�GHILQHG IXQFWLRQ�



�����3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)RU H[DPSOH� DVVLJQLQJ WKH YDOXH RI *�� WR WKLV SDUDPHWHU LQ D PDLQ
OHYHO SURJUDP ZLOO KDYH WKH IROORZLQJ HIIHFWV�

� *�� �([WHUQDO 6NLS )XQFWLRQ �� FDQ QR ORQJHU EH SURJUDPPHG�
,Q HIIHFW� WKH IHDWXUH LV QR ORQJHU DYDLODEOH LQ D PDLQ SURJUDP�

� :KDWHYHU SDUDPDFUR LV QRZ DVVLJQHG WR WKLV *�FRGH ZLOO EH
H[HFXWHG DV GHILQHG LQ $03�

,Q D QHVWHG PDFUR� DQ $03�GHILQHG *�FRGH FDQ ZRUN DV D
V\VWHP�GHILQHG *�FRGH RU ZRUN DV D PDFUR FDOO DV GHWHUPLQHG ZLWK
WKH SDUDPHWHU )XQF RI &DOOHG $03 0DFUR�

7\SH RI 0DFUR &DOO � WR ��

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHWHUPLQH ZKHWKHU D 7\SH ,, SDUDPDFUR
FDOOHG E\ DQ $03�DVVLJQHG *�FRGH LV PRGDO RU QRQ�PRGDO� 7KHVH
SDUDPHWHUV FDQ DOVR EH XVHG WR GLVDEOH D SDUDPDFUR IURP EHLQJ FDOOHG
E\ D *�FRGH ZKHQ VHW WR ´1RW 8VHG�µ

3DUDPHWHU 3DUDPHWHU 1XPEHU

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// � >���@

7<3( 2) 0$&52 &$// �� >���@

7<3( 2) 0$&52 &$// �� >���@

7<3( 2) 0$&52 &$// �� >���@

7<3( 2) 0$&52 &$// �� >���@

7<3( 2) 0$&52 &$// �� >���@

7<3( 2) 0$&52 &$// �� >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 127 86('

�E� 127 02'$/

�F� 02'$/



������ 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKLV SDUDPHWHU LV VHW DW�� WKLV PHDQV�

127 86(' WKLV $03�DVVLJQHG *�FRGH PDFUR FDOO LV GLVDEOHG DQG LV QRW XVHG�

$Q\ YDOXHV DVVLJQHG WR WKH SDUDPHWHUV *�&2'( )25 0$&52
&$// DQG 352*5$0 180%(5 )25 0$&52 &$// DUH LJQRUHG�

127 02'$/ WKH *�FRGH SDUDPDFUR FDOOHG ZLWK WKLV LV H[HFXWHG DV QRQ�PRGDO
�H[HFXWHG DV D *����

02'$/ WKH *�FRGH SDUDPDFUR FDOO LV H[HFXWHG DV D PRGDO *�FRGH�

0RGDO W\SH LV GHWHUPLQHG E\ WKH SDUDPHWHU 02'$/,7< 2) $03
*�&2'(6

,PSRUWDQW� 7KHVH *�FRGH W\SHV PXVW EH VHW VHTXHQWLDOO\� ,I DQ\ RI
WKH �� *�FRGH W\SHV DUH VHW WR ´127 86('�µ WKH
FRQWURO DVVXPHV WKH UHVW RI WKH PDFUR FDOOV LQ WKH JURXS
RI �� DUH DOVR ´127 86('�µ )RU H[DPSOH� LI 7<3(
2) 0$&52 &$// � LV VHW WR ´127 86('�µ WKH
FRQWURO DVVXPHV 7<3( 2) 0$&52 &$// � � �� DUH
DOVR ´127 86('µ UHJDUGOHVV RI KRZ � � �� DUH VHW�

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

3URJUDP 1XPEHUV IRU 0DFUR &DOO � WR ��

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHILQH WKH SURJUDP QXPEHU FDOOHG E\ WKH
7\SH ,, SDUDPDFUR FDOO� 7KH SURJUDP QDPH HQWHUHG KHUH PXVW EH
VWRUHG LQ PHPRU\ DW WKH WLPH WKH *�FRGH PDFUR FDOO LV H[HFXWHG�

7KH SURJUDP \RX FDOO ZLWK D *�FRGH PDFUR PXVW KDYH D ��GLJLW
QXPHULF SURJUDP QDPH SUHFHGHG E\ WKH OHWWHU 2� :KHQ GHILQLQJ D
SURJUDP QDPH XVLQJ WKLV SDUDPHWHU� WKH 2 LV QRW VSHFLILHG�



������3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU 1XPEHU

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// � >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

352*5$0 180%(5 )25 0$&52 &$// �� >���@

5DQJH

� WR ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV VHFWLRQ GHVFULEHV WKH $03 SDUDPHWHUV WKDW DUH XVHG ZKHQ
0�FRGHV DUH UHTXLUHG WR FDOO D SDUDPDFUR� $03�GHILQHG 0�FRGH
SDUDPDFUR FDOOV PD\ FDOO RQO\ QRQPRGDO SDUDPDFURV �H[HFXWHG
VLPLODUO\ WR D *�� SDUDPDFUR FDOO�� 5HIHU WR \RXU PLOO RU ODWKH ��3&
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ�

0��FRGH IRU &DOO WR ����� WR ����� RU ���

)XQFWLRQ

7KHVH SDUDPHWHUV DUH XVHG WR GHWHUPLQH WKH 0�FRGHV XVHG WR FDOO
SDUDPDFUR SURJUDPV� 6SHFLI\ WKH QXPEHU RI WKH 0�FRGH WKDW LV XVHG
WR FDOO D VSHFLILF SDUDPDFUR SURJUDP QXPEHU IRU WKHVH SDUDPHWHUV�

0�FRGH 3DUDPDFUR &DOOV



������ 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DUDPHWHU 1XPEHU

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

0�&2'( )25 &$// 72 ����� 25 ��� >��@

)RU H[DPSOH� LI0�&2'( )250$&52 &$// 72 ����� LV VHW DW
D YDOXH RI ���� SURJUDPPLQJ D 0��� LQ D SURJUDP FDOOV WKH
SDUDPDFUR QXPEHU �����

$VVLJQLQJ D YDOXH RI ��� WR WKLV SDUDPHWHU GLVDEOHV WKH 0��FRGH PDFUR
FDOO WR WKLV SDUDPDFUR SURJUDP QXPEHU� 'LVDEOLQJ WKLV 0��FRGH
PDFUR FDOO FDQ LQFUHDVH V\VWHP SHUIRUPDQFH�

5DQJH

��� WR ���

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV

8VH WKHVH $03 SDUDPHWHUV WR PRGLI\ KRZ WKH FRQWURO UHDFWV ZKHQ D
PDFUR FDOO LV PDGH E\ D *��� 0��� 7��� 6��� RU %��FRGH� 6SHFLILFDOO\
WKH\ DUH LQWHQGHG WR JLYH PRUH GHILQLWLRQ WR WKH RSHUDWLRQ RI WKH
FRGHV ZKHQ FRQIOLFWV RFFXU EHWZHHQ RWKHU IHDWXUHV DQG WKHVH *��� 0���
7��� 6��� RU %��FRGHV� 7KHVH SDUDPHWHUV JLYH PRUH FRQWURO RYHU WKH
QHVWLQJ RI VRPH RI WKHVH PDFUR FDOOV DQG DOORZ WKHVH FDOOV WR EH
SURKLELWHG LQ 0',�

&DOOLQJ $03�GHILQHG
*� �0�6� �7� � RU %�FRGHV



������3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQF RI $03��GHILQHG *�0 LQ 0',

)XQFWLRQ

7KLV SDUDPHWHU LPSDFWV WKH XVH RI $03�GHILQHG *� DQG 0�FRGHV WKDW
FDOO D SDUDPDFUR SURJUDP �VHH SUHYLRXV SDUDPHWHUV LQ WKLV FKDSWHU�
ZKLOH LQ 0', PRGH� 7KH WZR RSWLRQV IRU WKLV SDUDPHWHU DUH�

� :RUNV DV D PDFUR FDOO �� :KHQ ´ZRUNV DV D PDFUR FDOOµ LV
VHOHFWHG� *� RU 0�FRGHV WKDW DUH DVVLJQHG LQ $03 WR FDOO D
SDUDPDFUR ZLOO FDOO WKDW SDUDPDFUR� 7KLV LV� RI FRXUVH� SURYLGHG
WKDW WKH PDFUR EHLQJ FDOOHG LV D YDOLG SDUDPDFUR QXPEHU DQG QR
QHVWLQJ YLRODWLRQV RFFXU �UHIHU WR WKH SDUDPHWHU )XQF RI FDOOHG
$03 PDFUR�� $Q\ RWKHU RSHUDWLRQV WKDW ZRXOG QRUPDOO\ EH
SHUIRUPHG E\ WKDW *� RU 0�FRGH �DV GHILQHG E\ WKH FRQWURO DV D
VWDQGDUG FRGH� ORJLF� RU VRPH RWKHU $03 IHDWXUH� DUH LJQRUHG DQG
DUH QRW SHUIRUPHG�

� :RUNV DV WKH V\VWHP GHILQHG FRGH �� :KHQ ´ZRUNV DV WKH V\VWHP
GHILQHG FRGHµ LV VHOHFWHG� DQ\ DWWHPSW WR FDOO DQ $03�GHILQHG *�
RU 0�FRGH PDFUR FDOO LQ WKH 0', PRGLI\ LV LJQRUHG� ,I WKDW *� RU
0�FRGH LV GHILQHG E\ VRPH RWKHU IHDWXUH �HLWKHU WKH FRQWURO DV D
VWDQGDUG FRGH� ORJLF� RU VRPH RWKHU $03 IHDWXUH�� LW LV H[HFXWHG
DV GHILQHG E\ WKDW IHDWXUH� ,I WKH *� RU 0�FRGH LV QRW GHILQHG E\
RQH RI WKHVH IHDWXUHV� WKH V\VWHP JHQHUDWHV DQ HUURU LQGLFDWLQJ WKDW
DQ LQYDOLG FRGH KDV EHHQ SURJUDPPHG �HYHQ LI WKDW FRGH LV
GHILQHG DV D SDUDPDFUR FDOO��

3DUDPHWHU 3DUDPHWHU 1XPEHU

)XQF RI $03�GHILQHG *�0 LQ 0', >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ZRUNV DV D PDFUR FDOO

�E� ZRUNV DV WKH V\VWHP�GHILQHG FRGH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

1RWH WKDW 7��� 6��� DQG %��FRGHV WKDW DUH GHILQHG WR FDOO SDUDPDFURV
DOZD\V FDOO WKH SDUDPDFUR� DQG LJQRUH WKH V\VWHP�GHILQHG IXQFWLRQ LQ
0', XQOHVV D QHVWLQJ YLRODWLRQ KDV RFFXUUHG DV VKRZQ LQ 7DEOH ���$
DQG 7DEOH ���%� :KHQ D QHVWLQJ YLRODWLRQ RFFXUV� WKH FRQWURO
H[HFXWHV WKH V\VWHP�GHILQHG IXQFWLRQ LI RQH LV GHILQHG� $
V\VWHP�GHILQHG IXQFWLRQ LV DQ\ *� RU 0�FRGH WKDW LV LQKHUHQWO\
GHILQHG RQ WKH FRQWURO� GHILQHG LQ $03� RU LQ WKH
ORJLF ODGGHU�



������ 3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQF RI &DOOHG $03 0DFUR

)XQFWLRQ

7KLV SDUDPHWHU LPSDFWV WKH QHVWLQJ RI $03�GHILQHG *��� 0��� 7��� 6���
RU %��FRGHV WKDW FDOO D SDUDPDFUR SURJUDP �VHH SUHYLRXV SDUDPHWHUV
LQ WKLV FKDSWHU�� 7KH WZR RSWLRQV IRU WKLV SDUDPHWHU DUH�

� :RUNV DV D PDFUR FDOO �� :KHQ ´ZRUNV DV D PDFUR FDOOµ LV
VHOHFWHG� *��� 0��� 7��� 6��� RU %��FRGH PDFUR FDOOV WKDW DUH QHVWHG
DQG FDOOHG E\ RWKHU *��� 0��� 7��� 6��� RU %��FRGH PDFUR FDOOV DOORZ
QHVWLQJ DV VKRZQ LQ 7DEOH ���$�

7DEOH ���$
:RUNV DV D 0DFUR &DOO

&$//,1*�352*5$0 7<3( 2) 0$&52 1(67(' �

*���
*���RU
*���� $03�* $03�0

$03�7
6 RU %

*��� *�� RU *���� <HV <HV <HV <HV

$03�*�FRGH <HV 1R <HV <HV

$03�0�FRGH <HV <HV 1R 1R

$03�7� 6 RU % FRGH <HV \HV 1R 1R
� :KDW <HV�1R PHDQV�

<HV �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�

1R �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ QRW EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�

:KHQ WKLV QHVWLQJ LV DWWHPSWHG� WKH FRQWURO H[HFXWHV DQ\ RWKHU RSHUDWLRQ WKDW ZRXOG QRUPDOO\ EH

SHUIRUPHG E\ WKDW *� 0� 7� 6� RU % FRGH �DV GHILQHG E\ WKH FRQWURO DV D VWDQGDUG FRGH� ORJLF� RU

VRPH RWKHU $03 IHDWXUH�� DQG WKH SDUDPDFUR FDOO QRUPDOO\ PDGH E\ WKDW FRGH LV QRW SHUIRUPHG�

� :RUNV DV WKH V\VWHP GHILQHG FRGH �� :KHQ ´ZRUNV DV WKH V\VWHP
GHILQHG FRGHµ LV VHOHFWHG� *� 0� 7� 6� RU % FRGH PDFUR FDOOV WKDW
DUH QHVWHG DQG FDOOHG E\ RWKHU *� 0� 7� 6� RU % FRGH PDFUR FDOOV
DOORZ QHVWLQJ DV VKRZQ LQ 7DEOH ���%�



������3DUDPDFUR 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ���%
:RUNV DV WKH 6\VWHP�GHILQHG &RGH

&$//,1*�352*5$0 7<3( 2) 0$&52 1(67(' �

*���
*���RU
*���� $03�* $03�0

$03�7
6 RU %

*��� *�� RU *���� <HV <HV <HV <HV

$03 *�FRGH <HV 1R 1R 1R

$03 0�FRGH <HV 1R 1R 1R

$03�7� 6 RU % FRGH <HV 1R 1R 1R
� :KDW <HV�1R PHDQV�

<HV �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�
1R �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ QRW EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW
FROXPQ� :KHQ WKLV QHVWLQJ LV DWWHPSWHG� WKH FRQWURO H[HFXWHV DQ\ RWKHU RSHUDWLRQ WKDW ZRXOG
QRUPDOO\ EH SHUIRUPHG E\ WKDW *� 0� 7� 6� RU % FRGH �DV GHILQHG E\ WKH FRQWURO DV D VWDQGDUG FRGH�
ORJLF� RU VRPH RWKHU $03 IHDWXUH�� DQG WKH SDUDPDFUR FDOO QRUPDOO\ PDGH E\ WKDW FRGH LV QRW
SHUIRUPHG�

,PSRUWDQW� IHDWXUH�� DQG WKH PDFUR FDOO LV QRW PDGH� ,I QR RWKHU
IXQFWLRQ LV IRXQG WKDW XVHV WKDW *��� 0��� 7��� 6��� RU
%��FRGH� WKH FRQWURO JHQHUDWHV DQ HUURU�

3DUDPHWHU 3DUDPHWHU
1XPEHU

)XQF RI FDOOHG $03 PDFUR >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ZRUNV DV D PDFUR FDOO

�E� ZRUNV DV WKH V\VWHP�GHILQHG FRGH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

7RRO 2IIVHW 3DUDPHWHUV

0RGHUQ PDFKLQLQJ SURFHVVHV XVXDOO\ UHTXLUH D PDFKLQH WKDW LV
FDSDEOH RI VHOHFWLQJ GLIIHUHQW WRROV� 7\SLFDOO\ WRROV DUH PRXQWHG LQ D
WXUUHW RU FKXFN DQG DVVLJQHG WRRO QXPEHUV� 7KHVH VHFWLRQV GHVFULEH
WKH SDUDPHWHUV WKDW DUH XVHG WR VHW XS WRRO RIIVHWV� 7RRO RIIVHWV OHW
WKH SURJUDPPHU EDVLFDOO\ LJQRUH WRRO PRXQWLQJ LQ WKH SDUW SURJUDP�
7RRO RIIVHW SDUDPHWHUV DUH EURNHQ LQWR WKHVH VHFWLRQV�

3DUDPHWHU� 3DJH�

%DVLF 7RRO 2IIVHW 6HWXS 3DUDPHWHUV �����

*�� 7RRO JDXJLQJ &\FOH 3DUDPHWHUV �����

7RRO 0DJD]LQH�7XUUHW 3DUDPHWHUV ������

7RRO /LIH 0RQLWRU 3DUDPHWHUV ������

:KHQ \RX VHOHFW ´7RRO 2IIVHW 3DUDPHWHUVµ IURP WKH PDLQ PHQX
VFUHHQ� WKHVH VFUHHQV EHFRPH DYDLODEOH�

,PSRUWDQW� ,I WKH VHOHFWHG FRQWURO W\SH LV ´/DWKH�µ WKH SDUDPHWHU
7RRO /HQJWK $[LV LV UHSODFHG E\ WKH SDUDPHWHU 7�FRGH
)RUPDW� DQG WKH SDUDPHWHU 7�ZRUG ¶¶3URJUDPPLQJ
0HWKRGµ LV QRW DYDLODEOH�

&KDSWHU 2YHUYLHZ



����� 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHVH VXEVHFWLRQV GHVFULEH WKH EDVLF SDUDPHWHUV WKDW VKRXOG EH VHW WR
SURSHUO\ XVH WKH WRRO RIIVHW IHDWXUH�

� 7��FRGH )RUPDW
� 7RRO /HQJWK $[LV
� 0D[LPXP 7RRO 2IIVHW 1XPEHU
� 7RRO *HRPHWU\ 0RGH
� 7RRO :HDU 0RGH
� 7RRO 2IIVHW &DQFHO

7��FRGH )RUPDW

)XQFWLRQ

,PSRUWDQW� 8VH WKLV SDUDPHWHU IRU ODWKH W\SHV RQO\� 7KH 7�ZRUG
IRUPDW LV QRW FRQILJXUDEOH IRU PLOO YHUVLRQV�

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH IRUPDW IRU D 7�ZRUG LQ D
SURJUDP� 7KLV SDUDPHWHU GHWHUPLQHV ZKLFK GLJLWV RI WKH 7�ZRUG FDOO
WKH WRRO QXPEHU� WRRO ZHDU QXPEHU� DQG WRRO JHRPHWU\ QXPEHU�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

7KLV WDEOH JLYHV WKH GLIIHUHQW IRUPDW W\SHV�

 )RUPDW 7\SH :HDU 2IIVHW � *HRPHWU\ 2IIVHW �

��� � GLJLW *HRP � :HDU ODVW GLJLW VDPH DV ZHDU �

��� � GLJLW *HRP � :HDU ODVW WZR GLJLWV VDPH DV ZHDU �

��� � GLJLW *HRP � :HDU ODVW WKUHH GLJLWV VDPH DV ZHDU �

��� � GLJLW :HDU ODVW GLJLW VDPH DV WRRO �

��� � GLJLW :HDU ODVW WZR GLJLWV VDPH DV WRRO �

��� � GLJLW :HDU ODVW WKUHH GLJLWV VDPH DV WRRO �

)RU WKH DERYH WDEOH� DQ\ GLJLWV LQ WKH 7�ZRUG WKDW DUH WR WKH OHIW RI WKH
ZHDU RIIVHW QXPEHU DUH XVHG DV WKH WRRO QXPEHU� 7KH JHRPHWU\
QXPEHU LV HLWKHU WKH VDPH DV WKH WRRO QXPEHU RU WKH VDPH DV WKH ZHDU
QXPEHU�

$[LV 3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

%DVLF 7RRO 2IIVHW 6HWXS
3DUDPHWHUV



�����7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOWV 6HOHFWLRQ 5HVXOWV

�D� � GLJLW *HRP � :HDU �G� � GLJLW :HDU

�E� � GLJLW *HRP � :HDU �H� � GLJLW :HDU

�F� � GLJLW *HRP � :HDU �I� � GLJLW :HDU

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU LV QRW DYDLODEOH IRU PLOO DSSOLFDWLRQV�

7RRO /HQJWK $[LV

)XQFWLRQ

7KLV SDUDPHWHU LV IRU PLOO YHUVLRQV RQO\� 7KH WRRO OHQJWK D[LV �RU
D[HV� IRU ODWKHV LV GHWHUPLQHG E\ D[LV ZRUGV WKDW DUH SURJUDPPHG LQ
WKH EORFN ZLWK WKH 7�ZRUG� ,I� IRU D ODWKH YHUVLRQ� D 7�ZRUG LV
SURJUDPPHG ZLWK QR D[LV ZRUGV� WKHQ DOO D[HV WKDW KDYH D WRRO OHQJWK
YDOXH DVVLJQHG WR WKHP DUH RIIVHW�

7KLV SDUDPHWHU GHWHUPLQHV ZKDW D[LV LV RIIVHW E\ WKH WRRO OHQJWK
YDOXHV RQ PLOO YHUVLRQV RQO\� 7KH WRRO OHQJWK YDOXHV DUH HQWHUHG LQ
WKH WRRO RIIVHW WDEOHV �JHRPHWU\ DQG ZHDU� DQG DUH FDOOHG E\ DQ
+�ZRUG LQ D SURJUDP�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOWV

�D� $[LV �

�E� $[LV �

�F� $[LV �

�G� $[LV �

�H� $[LV �

�I� $[LV �

�J� $[LV �

�K� $[LV �



����� 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KH SDUW SURJUDPHU FDQ WHPSRUDULO\ RYHUULGH WKH D[LV VHOHFWHG KHUH
E\ SURJUDPPLQJ D *����� 5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ
PDQXDO IRU PRUH LQIRUPDWLRQ�

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

0D[LPXP 7RRO 2IIVHW

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH PD[LPXP QXPEHU RI WRRO RIIVHWV
WKDW PD\ EH HQWHUHG LQ WKH WRRO RIIVHW WDEOHV� $Q\ SURJUDP WKDW FDOOV
DQ RIIVHW QXPEHU JUHDWHU WKDQ WKLV SDUDPHWHU JHQHUDWHV DQ HUURU RU
PD\ EH XVHG DV D WRRO OLIH JURXS QXPEHU� 7KH FRQWURO GRHV QRW DOORZ
WKH HQWU\ RI D WRRO RIIVHW QXPEHU LQ WKH RIIVHW WDEOHV WKDW LV JUHDWHU
WKDQ WKLV SDUDPHWHU�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

�� WR ��� WRRO RIIVHWV LQ ODWKH RU PLOO DSSOLFDWLRQV �

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7RRO *HRPHWU\ 0RGH

)XQFWLRQ

8VH WKLV IHDWXUH WR GHWHUPLQH KRZ WKH JHRPHWU\ WRRO RIIVHW WDNHV
SODFH� 7KLV SDUDPHWHU GHWHUPLQHV ZKHQ WKH ZRUN FRRUGLQDWH V\VWHP
LV VKLIWHG� DQG ZKHQ WKH D[LV SRVLWLRQ LV UHWXUQHG WR WKH SURJUDPPHG
SRVLWLRQ DIWHU WKH FRRUGLQDWH V\VWHP VKLIWV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

)LJXUH ���� GHILQHV WKH GLIIHUHQFH EHWZHHQ ´VKLIWµ DQG ´PRYH�µ



�����7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
6KLIW YV� 0RYH

7RRO

6KLIW 0RYH

&RRUGLQDWH V\VWHP LV
VKLIWHG E\ WKH DPRXQW RI WKH RIIVHW�
EXW WKH WRRO UHPDLQV VWDWLRQDU\� &RRU�
GLQDWH YDOXHV RI WRRO SRVLWLRQ FKDQJHV
E\ WKH DPRXQW RI RIIVHW�

&RRUGLQDWH V\VWHP UHPDLQV VWDWLRQDU\�
EXW WKH WRRO PRYHV E\ WKH DPRXQW RI RIIVHW�
&RRUGLQDWH YDOXHV RI WRRO SRVLWLRQ FKDQJHV
E\ WKH DPRXQW RI RIIVHW�

; $[LV
RIIVHW

< $[LV
RIIVHW

2IIVHW LV ;������ <����

7RRO SRVLWLRQ
FKDQJHV IURP
;�� <��� WR
;���� <��

,I RULJLQDO WRRO
SRVLWLRQ LV ;��� <����
QHZ WRRO SRVLWLRQ
LV ;����� <��

LPPHG VKLIW �� :KHQ WKLV SDUDPHWHU LV VHW IRU ´LPPHG VKLIW�µ WKH
ZRUN FRRUGLQDWH V\VWHP VKLIWV ZKHQ WKH FRQWURO H[HFXWHV WKH EORFN
WKDW DFWLYDWHV� GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

GHOD\ VKLIW �� :KHQ WKLV SDUDPHWHU LV VHW IRU ´GHOD\ VKLIW�µ WKH ZRUN
FRRUGLQDWH V\VWHP GRHV QRW VKLIW XQWLO DQ D[LV PRWLRQ WDNHV SODFH
XVLQJ WKH D[LV WKDW WKH WRRO OHQJWK RIIVHW DSSOLHV WR� 7KLV LQFOXGHV WKH
EORFN WKDW DFWLYDWHV� GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

LPPHG PRYH �� :KHQ WKH FRQWURO H[HFXWHV D WRRO OHQJWK RIIVHW� WKH
SRVLWLRQ RI WKH FXWWLQJ WRRO PXVW FKDQJH LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP DQG PXVW UHIOHFW QR FKDQJH LQ WKH WRRO SRVLWLRQ LQ WKH ZRUN
FRRUGLQDWH V\VWHP� 7KLV UHTXLUHV WRRO PRWLRQ WR WDNH SODFH� :KHQ
WKLV SDUDPHWHU LV VHW IRU ´LPPHG PRYH�µ WKH WRRO PRYHV WR LWV RIIVHW
SRVLWLRQ ZKHQ WKH FRQWURO H[HFXWHV WKH EORFN WKDW DFWLYDWHV�
GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

GHOD\ PRYH �� :KHQ WKH FRQWURO H[HFXWHV D WRRO OHQJWK RIIVHW� WKH
SRVLWLRQ RI WKH FXWWLQJ WRRO PXVW FKDQJH LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP DQG PXVW UHIOHFW QR FKDQJH LQ WRRO SRVLWLRQ LQ WKH ZRUN
FRRUGLQDWH V\VWHP� 7KLV UHTXLUHV WRRO PRWLRQ WR WDNH SODFH� :KHQ
WKLV SDUDPHWHU LV VHW IRU ´GHOD\ PRYH�µ WKH WRRO PRWLRQ GRHV QRW WDNH
SODFH XQWLO DQ D[LV PRWLRQ WDNHV SODFH XVLQJ WKH D[LV WKDW WKH WRRO
OHQJWK RIIVHW DSSOLHV WR� 7KLV LQFOXGHV WKH EORFN WKDW DFWLYDWHV�
GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�



����� 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOWV

�D� LPPHG VKLIW� LPPHG PRYH

�E� LPPHG VKLIW� GHOD\ PRYH

�F� GHOD\ VKLIW� GHOD\ PRYH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�
7KLV SDUDPHWHU GRHV QRW DIIHFW WKH RSHUDWLRQ RI WKH FXWWHU
FRPSHQVDWLRQ RU WKH 775& IHDWXUHV LQ DQ\ ZD\�

,PSRUWDQW� ,W LV LQFRPSDWLEOH WR VHOHFW D JHRPHWU\ RIIVHW PRGH RI
´LPPHG VKLIW� LPPHG PRYHµ ZKHQ WKH ZHDU RIIVHW PRGH
LV FRQILJXUHG DV ´LPPHG VKLIW� GHOD\ PRYHµ RU D
JHRPHWU\ RIIVHW PRGH RI ´LPPHG VKLIW� GHOD\ PRYHµ
DQG D ZHDU RIIVHW PRGH RI ´LPPHG� VKLIW LPPHG PRYHµ�
$Q HUURU PHVVDJH �,1&203$7,%/( 722/
$&7,9$7,21 02'(6� LV GLVSOD\HG DQG WKH FRQWURO LV
KHOG LQ (�6WRS ZKHQ WKH ZHDU DQG JHRPHWU\ DFWLYDWLRQ
PRGH LV LQFRPSDWLEOH�

7RRO :HDU 0RGH

)XQFWLRQ

8VH WKLV IHDWXUH WR GHWHUPLQH KRZ WKH ZHDU WRRO RIIVHW WDNHV SODFH�
7KLV SDUDPHWHU GHWHUPLQHV ZKHQ WKH ZRUN FRRUGLQDWH V\VWHP LV
VKLIWHG� DQG ZKHQ WKH D[LV SRVLWLRQ LV UHWXUQHG WR WKH SURJUDPPHG
SRVLWLRQ DIWHU WKH FRRUGLQDWH V\VWHP VKLIWV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

LPPHG VKLIW �� :KHQ WKLV SDUDPHWHU LV VHW IRU ´LPPHG VKLIW�µ WKH
ZRUN FRRUGLQDWH V\VWHP VKLIWV ZKHQ WKH FRQWURO H[HFXWHV WKH EORFN
WKDW DFWLYDWHV� GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

GHOD\ VKLIW �� :KHQ WKLV SDUDPHWHU LV VHW IRU ´GHOD\ VKLIW�µ WKH ZRUN
FRRUGLQDWH V\VWHP GRHV QRW VKLIW XQWLO DQ D[LV PRWLRQ WDNHV SODFH
XVLQJ WKH D[LV WKDW WKH WRRO OHQJWK RIIVHW DSSOLHV WR� 7KLV LQFOXGHV WKH
EORFN WKDW DFWLYDWHV� GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�



�����7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

LPPHG PRYH �� :KHQ WKH FRQWURO H[HFXWHV D WRRO OHQJWK RIIVHW� WKH
SRVLWLRQ RI WKH FXWWLQJ WRRO PXVW FKDQJH LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP DQG PXVW UHIOHFW QR FKDQJH LQ WKH WRRO SRVLWLRQ LQ WKH ZRUN
FRRUGLQDWH V\VWHP� 7KLV UHTXLUHV WRRO PRWLRQ WR WDNH SODFH� :KHQ
WKLV SDUDPHWHU LV VHW IRU ´LPPHG PRYH�µ WKH WRRO PRYHV WR LWV RIIVHW
SRVLWLRQ ZKHQ WKH FRQWURO H[HFXWHV WKH EORFN WKDW DFWLYDWHV�
GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

GHOD\ PRYH �� :KHQ WKH FRQWURO H[HFXWHV D WRRO OHQJWK RIIVHW� WKH
SRVLWLRQ RI WKH FXWWLQJ WRRO PXVW FKDQJH LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP DQG PXVW UHIOHFW QR FKDQJH LQ WRRO SRVLWLRQ LQ WKH ZRUN
FRRUGLQDWH V\VWHP� 7KLV UHTXLUHV WRRO PRWLRQ WR WDNH SODFH� :KHQ
WKLV SDUDPHWHU LV VHW IRU ´GHOD\ PRYH�µ WKH WRRO PRWLRQ GRHV QRW WDNH
SODFH XQWLO DQ D[LV PRWLRQ WDNHV SODFH XVLQJ WKH D[LV WKDW WKH WRRO
OHQJWK RIIVHW DSSOLHV WR� 7KLV LQFOXGHV WKH EORFN WKDW DFWLYDWHV�
GHDFWLYDWHV� RU FKDQJHV WKH WRRO OHQJWK YDOXH�

5HIHU WR )LJXUH ���� IRU D GHILQLWLRQ RI WKH GLIIHUHQFH EHWZHHQ VKLIW
DQG PRYH�

5DQJH

6HOHFWLRQ 5HVXOWV

�D� LPPHG VKLIW� LPPHG PRYH

�E� LPPHG VKLIW� GHOD\ PRYH

�F� GHOD\ VKLIW� GHOD\ PRYH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�
7KLV SDUDPHWHU GRHV QRW DIIHFW WKH RSHUDWLRQ RI WKH FXWWHU
FRPSHQVDWLRQ RU WKH 775& IHDWXUHV LQ DQ\ ZD\�

,PSRUWDQW� ,W LV LQFRPSDWLEOH WR VHOHFW D JHRPHWU\ RIIVHW PRGH RI
´LPPHG VKLIW� LPPHG PRYHµ ZKHQ WKH ZHDU RIIVHW PRGH
LV FRQILJXUHG DV ´LPPHG VKLIW� GHOD\ PRYHµ RU D
JHRPHWU\ RIIVHW PRGH RI ´LPPHG VKLIW� GHOD\ PRYHµ
DQG D ZHDU RIIVHW PRGH RI ´LPPHG� VKLIW LPPHG PRYHµ�
$Q HUURU PHVVDJH �,1&203$7,%/( 722/
$&7,9$7,21 02'(6� LV GLVSOD\HG DQG WKH FRQWURO LV
KHOG LQ (�6WRS ZKHQ WKH ZHDU DQG JHRPHWU\ DFWLYDWLRQ
PRGH LV LQFRPSDWLEOH�

7KLV SDUDPHWHU LV QRW DYDLODEOH IRU JULQGHU DSSOLFDWLRQV�



����� 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7RRO 2IIVHW &DQFHO

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH ZKDW WRRO RIIVHWV DUH FDQFHOHG ZKHQ
D FRQWURO UHVHW LV SHUIRUPHG� 7KHVH RIIVHWV FDQ VWLOO EH DFWLYDWHG�
FDQFHOHG� RU UHSODFHG E\ WKH SURJUDPPHU DW DQ\ WLPH� <RX FDQ
FRQILJXUH \RXU V\VWHP WR SHUIRUP D FRQWURO UHVHW ZKHQHYHU DQ (�6WRS
UHVHW LV SHUIRUPHG XVLQJ WKH SDUDPHWHU &RQWURO 5HVHW RQ (�6WRS
5HVHW �SDJH �������

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

'R 1RW &DQFHO �� :KHQ ´GR QRW FDQFHOµ LV VHOHFWHG IRU WKLV
SDUDPHWHU� WKH FRQWURO GRHV QRW FDQFHO WKH RIIVHW YDOXHV ZKHQ D
FRQWURO UHVHW LV H[HFXWHG�

&DQFHO :HDU 2QO\ �� :KHQ ´FDQFHO ZHDU RQO\µ LV VHOHFWHG IRU WKLV
SDUDPHWHU� WKH FRQWURO FDQFHOV RQO\ WKH ZHDU RIIVHW ZKHQ D FRQWURO
UHVHW LV H[HFXWHG� $Q\ JHRPHWU\ RIIVHW WKDW LV DFWLYH LV QRW FDQFHOHG�

&DQFHO *HRP 	:HDU �� :KHQ ´FDQFHO JHRP 	 ZHDUµ LV VHOHFWHG
IRU WKLV SDUDPHWHU� WKH FRQWURO FDQFHOV ERWK JHRPHWU\ DQG ZHDU WRRO
RIIVHW GDWD ZKHQ D FRQWURO UHVHW LV H[HFXWHG�

&DQFHO *HRPHWU\ 2IIVHW �� ZKHQ \RX VHOHFW ´FDQFHO JHRPHWU\
RIIVHWµ IRU WKLV SDUDPHWHU� WKH FRQWURO FDQFHOV ERWK OHQJWK RIIVHW DQG
UDGLXV�RULHQWDWLRQ RIIVHW ZKHQ D FRQWURO UHVHW LV H[HFXWHG�

8VH WKH $03 SDUDPHWHU &DQFHO 7RRO 2IIVHWV RQ 0���0��
�SDJH ������ WR GHWHUPLQH LI WRRO RIIVHWV DUH FDQFHOHG DW WKH HQG RI D
SDUW SURJUDP�

5DQJH

$SSOLFDWLRQ W\SH� 6HOHFWLRQ 5HVXOWV

0LOO�/DWKH �D� 'R 1RW &DQFHO

�E� &DQFHO :HDU 2QO\

�F� &DQFHO *HRP 	 :HDU

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�



�����7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHVH VXEVHFWLRQV GHVFULEH WKH SDUDPHWHUV WKDW DUH DYDLODEOH IRU
H[HFXWLRQ RI WKH *�� WRRO JDXJLQJ IHDWXUHV� 7KH IHHGUDWH IRU
H[HFXWLRQ RI WKH *�� WRRO JDXJLQJ IHDWXUHV DUH GLVFXVVHG LQ FKDSWHU
���

7KH *��V WRRO JDXJLQJ IHDWXUH PRGLILHV WKH YDOXHV LQ WKH WRRO RIIVHW
WDEOHV� 7KHUH DUH ILYH *��V XVHG WR DFWLYDWH IRXU JDXJLQJ RSHUDWLRQV�
7KH\ DUH�

*��� *���� 6NLS �

*���� 6NLS �

*���� 6NLS �

*���� 6NLS �

1RWH WKDW WKH *�� DQG *���� FRGHV DUH IXQFWLRQDOO\ WKH VDPH� 5HIHU
WR \RXU PLOO RU ODWKH SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV IRU PRUH
LQIRUPDWLRQ�

7KH SDUDPHWHUV LQ WKLV VHFWLRQ IRU *�� F\FOHV DUH�

� 3RVLWLRQ 7ROHUDQFH IRU 6NLS � �� �
� $GG WR 7RRO 2IIVHW IRU 6NLS � �� �
� 7DUJHW 2IIVHW IRU 6NLS �� ����

3RVLWLRQ 7ROHUDQFH IRU 6NLS � �� �

)XQFWLRQ

8VH WKHVH SDUDPHWHUV WR GHWHUPLQH WKH SRVLWLRQ WROHUDQFH IRU WKH IRXU
GLIIHUHQW VNLS F\FOHV FDOOHG E\ WKH *�� FRGHV� 7KLV SRVLWLRQ
WROHUDQFH LV XVHG WR VHW D UDQJH � IURP WKH QRPLQDO HQG�SRLQW WKDW LV
SURJUDPPHG LQ WKH *�� EORFN� 7KH VNLS VLJQDO PXVW EH UHFHLYHG E\
/RJLF ZKHQ WKH WRRO LV ZLWKLQ WKLV SRVLWLRQ WROHUDQFH UDQJH IRU WKH
FRQWURO WR PRGLI\ WKH RIIVHW WDEOHV�

,I WKH VNLS VLJQDO LV UHFHLYHG EHIRUH WKH WRRO HQWHUV WKH SRVLWLRQ
WROHUDQFH UDQJH� WKH UHPDLQLQJ PRWLRQ RI WKH *�� EORFN LV DERUWHG�
DQG WKH FRQWURO FRQWLQXHV RQ WR WKH QH[W EORFN� ,I WKH VNLS VLJQDO LV
QRW UHFHLYHG E\ WKH WLPH WKH WRRO H[LWV WKH SRVLWLRQ WROHUDQFH UDQJH�
WKH FRQWURO FRQWLQXHV RQ WR WKH QH[W EORFN� ,Q HLWKHU FDVH� QR
PRGLILFDWLRQ RI WKH WRRO RIIVHW WDEOH LV SHUIRUPHG� DQG DQ HUURU LV
JHQHUDWHG WKRXJK SURJUDP H[HFXWLRQ LV QRW LQWHUUXSWHG�

*�� 7RRO *DXJLQJ &\FOH
3DUDPHWHUV



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

3RVLWLRQ WROHUDQFH IRU 6NLS � >���@

3RVLWLRQ WROHUDQFH IRU 6NLS � >���@

3RVLWLRQ WROHUDQFH IRU 6NLS � >���@

3RVLWLRQ WROHUDQFH IRU 6NLS � >���@

5DQJH

������� WR ��������� PP

RU

������� WR ������� LQ�

1RWHV

7KHVH DUH JOREDO SDUDPHWHUV� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

$GG WR 7RRO 2IIVHW IRU 6NLS � �� �

)XQFWLRQ

7\SLFDOO\� ZKHQ RQH RI WKH *�� F\FOHV LV H[HFXWHG� WKH FRQWURO PRYHV
WRZDUG D SURJUDPPHG SRVLWLRQ� $ VLJQDO LV VHQW WR /RJLF IURP D
GHYLFH ZKHQ FRQWDFW LV PDGH EHWZHHQ WKH WRRO DQG WKH GHYLFH� 7KH
FRQWURO WKHQ VXEWUDFWV WKH DFWXDO SRVLWLRQ RI WKH WRRO ZKHQ WKH VLJQDO
LV VHQW WR /RJLF IURP WKH SURJUDPPHG HQG�SRLQW RI WKH PRYH�

8VH WKHVH SDUDPHWHUV WR GHWHUPLQH ZKHWKHU WKH YDOXH JHQHUDWHG DV
GHVFULEHG DERYH LV DGGHG WR RU UHSODFHV WKH FXUUHQW YDOXH LQ WKH WDEOH
IRU WRRO OHQJWK �RU UDGLXV YDOXH IRU PLOO YHUVLRQV ZKHQ VRPH D[LV
RWKHU WKDQ WKH WRRO OHQJWK D[LV LV XVHG��

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$GG WR 7RRO 2IIVHW IRU 6NLS � >���@

$GG WR 7RRO 2IIVHW IRU 6NLS � >���@

$GG WR 7RRO 2IIVHW IRU 6NLS � >���@

$GG WR 7RRO 2IIVHW IRU 6NLS � >���@

7UXH �� :KHQ WKLV SDUDPHWHU LV WUXH� WKH YDOXH JHQHUDWHG E\ WKH *��
F\FOH LV DGGHG WR WKH RIIVHW GDWD VHOHFWHG LQ WKH SDUDPHWHU 7DUJHW
2IIVHW IRU 6NLS�



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)DOVH �� :KHQ WKLV SDUDPHWHU LV IDOVH� WKH YDOXH JHQHUDWHG E\ WKH *��
F\FOH UHSODFHV WKH RIIVHW GDWD LQ WKH WDEOH VHOHFWHG LQ WKH SDUDPHWHU
7DUJHW 2IIVHW IRU 6NLS�

5DQJH

6HOHFWLRQ 5HVXOWV

�D� 7UXH

�E� )DOVH

1RWHV

7KHVH DUH JOREDO SDUDPHWHUV� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7DUJHW 2IIVHW IRU 6NLS �� �� ��

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH ZKDW RIIVHW WDEOH LV PRGLILHG E\ WKH
*�� VNLS F\FOHV� $ FKRLFH RI WKH ZHDU WDEOH RU WKH JHRPHWU\ WDEOH LV
SURYLGHG�

)RU ODWKH FRQWUROV� WKH YDOXH DOZD\V PRGLILHV WKH WRRO OHQJWK GDWD IRU
WKH D[LV SURJUDPPHG LQ WKH *�� EORFN�

)RU PLOO FRQWUROV� WKH YDOXH PRGLILHV WKH WRRO OHQJWK GDWD LI WKH D[LV
SURJUDPPHG LQ WKH *�� EORFN LV WKH WRRO OHQJWK D[LV� ,I VRPH D[LV
RWKHU WKDQ WKH WRRO OHQJWK D[LV LV SURJUDPPHG LQ WKH *�� EORFN� WKH
WRRO UDGLXV YDOXH LV PRGLILHG LQ WKH WDEOH�

6HOHFWLQJ WKLV SDUDPHWHU DV ´:($5B2))6(7µ FDXVHV WKH ZHDU
RIIVHW WDEOH WR EH DOWHUHG DIWHU H[HFXWLRQ RI D *�� EORFN� 6HOHFWLQJ
WKLV SDUDPHWHU DV ´*(20B2))6(7µ FDXVHV WKH JHRPHWU\ RIIVHW
WDEOH WR EH DOWHUHG DIWHU H[HFXWLRQ RI D *�� EORFN�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

7DUJHW 2IIVHW IRU 6NLS �� >���@

7DUJHW 2IIVHW IRU 6NLS �� >���@

7DUJHW 2IIVHW IRU 6NLS �� >���@

7DUJHW 2IIVHW IRU 6NLS �� >���@

5DQJH

6HOHFWLRQ 5HVXOWV

�D� :HDU 2IIVHW

�E� *HRP 2IIVHW



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KHVH DUH JOREDO SDUDPHWHUV� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV VHFWLRQ GHVFULEHV WKH SDUDPHWHUV WKDW DUH XVHG WR FRQILJXUH D
WRRO PDJD]LQH RU WXUUHW RU RWKHU WRRO FKDQJLQJ GHYLFH� :KHQ D
7�ZRUG LV SURJUDPPHG WKDW UHTXLUHV D WRRO FKDQJH� WKHVH SDUDPHWHUV
DUH XVHG WR VHW WKH QXPEHU RI GLIIHUHQW WRRO SRVLWLRQV DQG WKH
GLUHFWLRQ RI URWDWLRQ RI WKH WRRO WXUUHW DQG PDJD]LQH� )LJXUH ����
VKRZV D W\SLFDO PLOO WRRO PDJD]LQH�

,PSRUWDQW� 7KHVH SDUDPHWHUV DUH XVHG RQO\ LQ FRQMXQFWLRQ ZLWK WKH
UDQGRP WRRO VRIWZDUH RSWLRQ�

)LJXUH ����
7\SLFDO 0LOO 7RRO 0DJD]LQH

�� �� �� ��

�� ��

�� �� �� ��

7RRO 0DJD]LQH�7XUUHW
3DUDPHWHUV



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKHVH SDUDPHWHUV WR FRQILJXUH WKH WRRO PDJD]LQH�WXUUHW�

1XPEHU RI 7RRO 3RFNHWV

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH PD[LPXP QXPEHU RI WRROV WKDW
FDQ EH VHOHFWHG� 7KHVH WRRO DUH DUUDQJHG LQ D PDJD]LQH� WXUUHW� RU
VRPH RWKHU WRRO FKDQJLQJ GHYLFH� (QWHU WKH QXPEHU RI WRRO SRFNHWV
�VRPHWLPHV FDOOHG WRRO SRWV� WKDW D VSHFLILF V\VWHP FRQWDLQV� )RU
H[DPSOH� LQ WKH W\SLFDO PLOO WRRO PDJD]LQH VKRZQ LQ )LJXUH ����� WKLV
SDUDPHWHU ZRXOG EH VHW WR D YDOXH RI ��� WKH QXPEHU RI WRRO SRFNHWV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

� WR ��� GLIIHUHQW WRRO SRFNHWV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7RRO 7DEOH 0RWLRQ

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH GLUHFWLRQ LQ ZKLFK WKH WRRO
PDJD]LQH� WXUUHW� RU RWKHU WRRO FKDQJLQJ GHYLFH FDQ EH URWDWHG� 7KLV
SDUDPHWHU DOORZV IRU WKHVH GLUHFWLRQ RSWLRQV�

3OXV RQO\ �� ,I WKLV SDUDPHWHU LV VHW DV ´3OXV RQO\�µ LW LQGLFDWHV WKDW
WKH WRRO FKDQJHU PD\ EH URWDWHG RQO\ LQ WKH SOXV GLUHFWLRQ ZKHQ
LQGH[LQJ D WRRO�

0LQXV RQO\ �� ,I WKLV SDUDPHWHU LV VHW DV ´0LQXV RQO\�µ LW LQGLFDWHV
WKDW WKH WRRO FKDQJHU PD\ EH URWDWHG RQO\ LQ WKH PLQXV GLUHFWLRQ
ZKHQ LQGH[LQJ D WRRO�

%LGLUHFWLRQDO �� ,I WKLV SDUDPHWHU LV VHW DV ELGLUHFWLRQDO� LW LQGLFDWHV
WKDW WKH WRRO FKDQJHU FDQ EH URWDWHG LQ WKH SOXV DQG PLQXV GLUHFWLRQV
ZKHQ LQGH[LQJ D WRRO� ,I WKLV LV WKH FDVH� WKH FRQWURO VHOHFWV WKH
GLUHFWLRQ WKDW EULQJV WKH SURJUDPPHG WRRO LQWR SRVLWLRQ WKH IDVWHVW�



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOWV

�D� 3OXV RQO\

�E� 0LQXV RQO\

�F� %L�GLUHFWLRQDO

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

8VH WKLV VHFWLRQ WR VHW WKH SDUDPHWHUV IRU WKH WRRO OLIH PRQLWRU
IHDWXUH� 7\SLFDOO\� WRROV DUH FODVVLILHG LQWR YDULRXV JURXSV� ZLWK WKH
WRRO OLIH IRU HDFK JURXS VSHFLILHG� 7KLV IHDWXUH DFFXPXODWHV WKH XVH
RI HDFK WRRO LQ WKH JURXSV DQG FRPSDUHV WKLV WR WKH H[SHFWHG WRRO OLIH�
:KHQ WKH WRRO OLIH LV H[FHHGHG IRU D WRRO� D GLIIHUHQW WRRO LQ WKH JURXS
LV WKHQ VHOHFWHG�

8VH WKHVH SDUDPHWHUV WR FRQILJXUH WKH WRRO OLIH IHDWXUH�

� 7RRO 1XPEHU�*URXS %RXQGDU\
� 7��ZRUG 3URJUDPPLQJ 0HWKRG

7RRO 1XPEHU�*URXS %RXQGDU\

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH ZKDW 7�ZRUGV DUH XVHG DV RUGLQDU\
WRRO ZRUGV RU XVHG DV WRRO OLIH JURXSV� $Q\ 7�ZRUG WKDW LV
SURJUDPPHG HTXDO WR RU ODUJHU WKDQ WKLV SDUDPHWHU LV FRQVLGHUHG WR
EH D WRRO OLIH JURXS QXPEHU� 7KH JURXS QXPEHU LV WKH YDOXH RI WKH
7�ZRUG PLQXV WKH YDOXH VHW IRU ´7RRO 1XPEHU�*URXS %RXQGDU\�µ
)RU H[DPSOH LI WKLV SDUDPHWHU LV VHW DW �� SURJUDPPLQJ 7�� ZRXOG
FDOO D WRRO IURP WRRO JURXS ��

$Q\ 7�ZRUG WKDW LV SURJUDPPHG VPDOOHU WKDQ WKLV SDUDPHWHU LV
FRQVLGHUHG WR EH DQ RUGLQDU\ WRRO ZRUG� DQG QR WRRO OLIH PDQDJHPHQW
LV SHUIRUPHG� )RU H[DPSOH� LI WKLV SDUDPHWHU LV VHW DW ���
SURJUDPPLQJ 7�� ZRXOG VLPSO\ FDOO WRRO QXPEHU ���

7RRO /LIH 0RQLWRU
3DUDPHWHUV



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

� WR ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV KRZ D 7�ZRUG PD\ EH SURJUDPPHG LQ
FRQMXQFWLRQ ZLWK DQ 0�� FRGH� 7KHUH DUH � PHWKRGV DYDLODEOH�

0HWKRG 'HVFULSWLRQ

5HWXUQ WRRO LQ 0�� :LWK WKLV PHWKRG� WKH 7�ZRUG WR EH DFWLYDWHG LV SURJUDPPHG LQ D
EORFN WKDW GRHV QRW FRQWDLQ DQ 0��� 7KH 7�ZRUG LV VWRUHG XQWLO
VRPH ODWHU EORFN WKDW FRQWDLQV DQ 0��� :KHQ WKH 0�� LV
H[HFXWHG� WKH FXUUHQWO\ DFWLYH WRRO LV UHSODFHG ZLWK WKH ODVW WRRO
QXPEHU SURJUDPPHG ZLWK D 7�ZRUG� :LWK WKLV PHWKRG� WKH WRRO
QXPEHU �RU JURXS QXPEHU� WKDW LV EHLQJ UHSODFHG DV WKH DFWLYH WRRO
PXVW EH SURJUDPPHG LQ WKH EORFN WKDW FRQWDLQV WKH 0��
FRPPDQG� ,I WKH 0�� EORFN GRHV QRW FRQWDLQ WKH SUHYLRXVO\ DFWLYH
WRRO QXPEHU�JURXS QXPEHU� RU LI WKH ZURQJ QXPEHU LV SURJUDPPHG
ZLWK WKH 0��� WKH FRQWURO ZLOO JHQHUDWH DQ HUURU�

1H[W WRRO LQ 7�ZRUG 7KLV PHWKRG LV LGHQWLFDO WR WKH ´5HWXUQ WRRO LQ 0��µ PHWKRG ZLWK
WKH H[FHSWLRQ WKDW WKH EORFN FRQWDLQLQJ DQ 0�� FDQQRW FRQWDLQ D
7�ZRUG� 7KH QHZ WRRO�JURXS QXPEHU LV SURJUDPPHG LQ VRPH EORFN
EHIRUH WKH 0�� EORFN� ,W LV QRW QHFHVVDU\ WR SURJUDP WKH
SUHYLRXVO\ DFWLYH WRRO QXPEHU�JURXS QXPEHU LQ WKH 0�� EORFN�

0�� 5HTXLUHG 7KLV PHWKRG GHILQHV WKDW D WRRO LV RQO\ DFWLYDWHG LQ DQ 0�� EORFN�
$ 7��:RUG WKDW LV SURJUDPPHG E\ LWVHOI EHFRPHV WKH QH[W WRRO
DFWLYDWHG DW DQ 0�� EORFN� 3URJUDPPLQJ DQ 0�� E\ LWVHOI DFWLYDWHV
WKH QH[W WRRO� ,I D 7��ZRUG LV SURJUDPPHG LQ DQ 0�� EORFN� WKDW
7��ZRUG LV XVHG DV WKH DFWLYH WRRO DQG DQ\ RWKHU XQDFWLYDWHG
7��ZRUG LV GLVFDUGHG�

$FWLYDWH 7RRO LQ 7�ZRUG )RU WKLV PHWKRG� QR 0�� QHHGV WR EH SURJUDPPHG WR FKDQJH
WRROV� :KHQ WKH 7�ZRUG LV H[HFXWHG� D WRRO FKDQJH RFFXUV� ,W LV
QRW QHFHVVDU\ WR SURJUDP WKH SUHYLRXVO\ DFWLYH WRRO QXPEHU�JURXS
QXPEHU LQ WKH 0�� EORFN�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

7�ZRUG 3URJUDPPLQJ
0HWKRG



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOWV

�D� 5HWXUQ 7RRO LQ 0��

�E� 1H[W 7RRO LQ 7�ZRUG

�F� 0�� UHTXLUHG

�G� $FWLYDWH 7RRO LQ 7�ZRUG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�
7KLV LV D PLOO RQO\ SDUDPHWHU�

7KHVH VXEVHFWLRQV GHVFULEH WKH SDUDPHWHUV XVHG IRU WRRO RIIVHW UDQJH
YHULILFDWLRQ� 7KHVH SDUDPHWHUV FKHFN�

� WKH PD[LPXP YDOXHV HQWHULQJ WKH WRRO RIIVHW WDEOHV
� WKH PD[LPXP FKDQJH WKDW FDQ RFFXU LQ HLWKHU WDEOH

0D[LPXP :HDU 2IIVHW &KDQJH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH DPRXQW WKDW D :HDU 2IIVHW PD\
FKDQJH EHWZHHQ VXFFHVVLYH HQWULHV�

,I WKH RSHUDWRU H[FHHGV WKH DPRXQW VHW E\ WKH V\VWHP LQVWDOOHU LQ
$03� WKH FKDQJH LV QRW DOORZHG� 7KH FRQWURO JHQHUDWHV WKH HUURU
PHVVDJH ´2))6(7 (;&(('6 0$; &+$1*(�µ

,PSRUWDQW� 7KH FRQWURO GRHV QRW SHUIRUP WKH YHULILFDWLRQ LI WKH
YDOXH� ROG RU QHZ� LV ]HUR� QRU GRHV LW FKHFN *��
GDWD�VHWWLQJ FRGHV�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

7RRO 2IIVHW 5DQJH
9HULILFDWLRQ 3DUDPHWHUV



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU 1XPEHU

0LOO /DWKH

$OO >���@ �VLQJOH SURFHVV�
>�����@ �SURFHVV ��
>�����@ �SURFHVV ��

³

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�������� WR ���������� LQ����������� PP

1RWHV

)RU PLOO DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH
DSSOLHV WR DOO D[HV�

)RU ODWKH DSSOLFDWLRQV� VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK
D[LV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH DPRXQW WKDW D *HRPHWU\ 2IIVHW PD\
FKDQJH EHWZHHQ VXFFHVVLYH HQWULHV�

,I WKH RSHUDWRU H[FHHGV WKH DPRXQW VHW E\ WKH V\VWHP LQVWDOOHU LQ
$03� WKH FKDQJH LV QRW DOORZHG� 7KH FRQWURO JHQHUDWHV WKH HUURU
PHVVDJH ´2))6(7 (;&(('6 0$; &+$1*(�µ

,PSRUWDQW� 7KH FRQWURO GRHV QRW SHUIRUP WKH YHULILFDWLRQ LI WKH
YDOXH� ROG RU QHZ� LV ]HUR� QRU GRHV LW FKHFN *��
GDWD�VHWWLQJ FRGHV�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

0D[LPXP *HRPHWU\ 2IIVHW
&KDQJH



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU 1XPEHU

0LOO /DWKH

$OO >���@ �VLQJOH SURFHVV�
>�����@ �SURFHVV ��
>�����@ �SURFHVV �

³

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

�������� WR ���������� LQ����������� PP

�������� WR ������������ GHJUHHV

1RWHV

)RU PLOO DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH
DSSOLHV WR DOO D[HV�

)RU ODWKH DSSOLFDWLRQV� VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK
D[LV�

0D[LPXP ���� :HDU 2IIVHW

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH PD[LPXP YDOXH WKDW D :HDU 2IIVHW
PD\ FRQWDLQ� 7KLV YDOXH UHSUHVHQWV WKH DEVROXWH PD[LPXP YDOXH SHU
WDEOH IRU DOO WRRO RIIVHWV LQ WKDW WDEOH�

,I WKH RSHUDWRU HQWHUV� WKHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH

´2))6(7 (;&(('6 0$; 9$/8(µ

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU 1XPEHU

0LOO /DWKH

$OO >���@�VLQJOH SURFHVV�
>�����@ �SURFHVV ��
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5DQJH

�������� WR ���������� LQ����������� PP

1RWHV

)RU PLOO DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH
DSSOLHV WR DOO D[HV�

)RU ODWKH DSSOLFDWLRQV� VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK
D[LV�

0D[LPXP ���� *HRPHWU\ 2IIVHW

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH PD[LPXP YDOXH WKDW D *HRPHWU\
2IIVHW PD\ FRQWDLQ� 7KLV YDOXH UHSUHVHQWV WKH DEVROXWH PD[LPXP
YDOXH SHU WDEOH IRU DOO WRRO RIIVHWV LQ WKDW WDEOH�

,I WKH RSHUDWRU HQWHUV� WKHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH
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5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU 1XPEHU

0LOO /DWKH

$OO ��� �VLQJOH SURFHVV�
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5DQJH

�������� WR ���������� LQ����������� PP

�������� WR ������������ GHJUHHV

1RWHV

)RU PLOO DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW KHUH
DSSOLHV WR DOO D[HV�

)RU ODWKH DSSOLFDWLRQV� VHW WKLV SDUDPHWHU LQGHSHQGHQWO\ IRU HDFK
D[LV�

0D[LPXP ���� :HDU 5DGLXV

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH PD[LPXP YDOXH WKDW D :HDU 5DGLXV
2IIVHW PD\ FRQWDLQ� 7KLV YDOXH UHSUHVHQWV WKH DEVROXWH PD[LPXP
YDOXH SHU WDEOH IRU DOO WRRO RIIVHWV LQ WKDW WDEOH�

,I WKH RSHUDWRU HQWHUV� WKHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH

´2))6(7 (;&(('6 0$; 9$/8(µ

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@



������7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

�������� WR ���������� LQ����������� PP

1RWHV

)RU PLOO DQG ODWKH DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW
KHUH DSSOLHV WR DOO D[HV�

0D[LPXP ���� *HRPHWU\ 5DGLXV

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH PD[LPXP YDOXH WKDW D *HRPHWU\
5DGLXV 2IIVHW PD\ FRQWDLQ� 7KLV YDOXH UHSUHVHQWV WKH DEVROXWH
PD[LPXP YDOXH SHU WDEOH IRU DOO WRRO RIIVHWV LQ WKDW WDEOH�

,I WKH RSHUDWRU HQWHUV� WKHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH

´2))6(7 (;&(('6 0$; 9$/8(µ

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

�������� WR ���������� LQ����������� PP

1RWHV

)RU PLOO DQG ODWKH DSSOLFDWLRQV� WKLV SDUDPHWHU LV JOREDO� WKH YDOXH VHW
KHUH DSSOLHV WR DOO D[HV�

0D[LPXP 5DGLXV 2IIVHW &KDQJH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH DPRXQW WKDW D 5DGLXV 2IIVHW PD\
FKDQJH EHWZHHQ VXFFHVVLYH HQWULHV�

,I WKH RSHUDWRU H[FHHGV WKH DPRXQW VHW E\ WKH V\VWHP LQVWDOOHU LQ
$03� WKH FKDQJH LV QRW DOORZHG� 7KH FRQWURO JHQHUDWHV WKH HUURU
PHVVDJH ´2))6(7 (;&(('6 0$; &+$1*(�µ



������ 7RRO 2IIVHW 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH FRQWURO GRHV QRW SHUIRUP WKH YHULILFDWLRQ LI WKH
YDOXH� ROG RU QHZ� LV ]HUR� QRU GRHV LW FKHFN *��
GDWD�VHWWLQJ FRGHV�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

$[LV 3DUDPHWHU 1XPEHU

$OO >���@

5DQJH

�������� WR ���������� LQ����������� PP

0D[LPXP ���� 5DGLXV 2IIVHW

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH PD[LPXP YDOXH WKDW D 5DGLXV
2IIVHW PD\ FRQWDLQ� 7KLV YDOXH UHSUHVHQWV WKH DEVROXWH PD[LPXP
YDOXH SHU WDEOH IRU DOO WRRO RIIVHWV LQ WKDW WDEOH�

,I WKH RSHUDWRU HQWHUV� WKHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH

´2))6(7 (;&(('6 0$; 9$/8(µ

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

$[LV 3DUDPHWHU 1XPEHU

$OO >���@

5DQJH

�������� WR ���������� LQ����������� PP

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&XWWHU &RPS�7RRO 7LS 5DGLXV

7KLV FKDSWHU GHVFULEHV WKH &XWWHU &RPSHQVDWLRQ DQG 7RRO 7LS 5DGLXV
&RPSHQVDWLRQ �775&� SDUDPHWHUV� 7KLV OHWV WKH SDUW SURJUDPPHU
SURJUDP WKH SDWK WKH WRRO IROORZV LQ WHUPV RI WKH WRRO·V FHQWHU RU
JDXJH SRLQW ZLWKRXW UHJDUG WR WKH GLDPHWHU RU WRRO�WLS UDGLXV�

7KH &XWWHU &RPSHQVDWLRQ DQG 775& SDUDPHWHUV DUH EURNHQ LQWR
WZR VHFWLRQV�

3DUDPHWHU� 3DJH�

&RPSHQVDWLRQ %DVLF 6HWXS �����

&RPSHQVDWLRQ (UURU 'HWHFWLRQ ������

:KHQ \RX VHOHFW ´&XWWHU &RPS�7RRO 7LS 5DGLXVµ IURP WKH PDLQ
PHQX VFUHHQ� WKLV VFUHHQ EHFRPHV DYDLODEOH�

,I WKH DSSOLFDWLRQ W\SH LV� DQG WKH FRQWURO W\SH LV� WKHVH SDUDPHWHUV GR QRW DSSHDU�

0LOO�/DWKH /DWKH 'HILQHV RIIVHW DV 'LDP� RU 5DG

7KLV VHW RI SDUDPHWHUV GHWHUPLQHV KRZ WKH EDVLF FXWWHU FRPSHQVDWLRQ
DQG 775& IHDWXUHV RSHUDWH�

&XWWHU &RPSHQVDWLRQ 7\SH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH FXWWHU FRPSHQVDWLRQ W\SH� 7KHUH
DUH WZR W\SHV RI FXWWHU FRPSHQVDWLRQ� W\SH $ DQG W\SH %� 7KH PDLQ
GLIIHUHQFH EHWZHHQ WKHVH WZR W\SHV LV WKH HQWU\ PRYH LQWR
FRPSHQVDWLRQ�

)LJXUH ���� FRPSDUHV W\SLFDO ´VWUDLJKW OLQH WR VWUDLJKW OLQHµ HQWU\
PRYHV IRU W\SHV $ DQG % FRPSHQVDWLRQ�

&KDSWHU 2YHUYLHZ

&RPSHQVDWLRQ %DVLF
6HWXS



����� &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
7\SH $ YV 7\SH % &XWWHU &RPSHQVDWLRQ
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�����&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7\SH $

�E� 7\SH %

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

'HILQH 2IIVHW DV 'LDP� RU 5DG �0LOO 2QO\�

)XQFWLRQ

7KLV SDUDPHWHU DOORZV IRU IOH[LELOLW\ ZKHQ HQWHULQJ WKH WRRO RIIVHW
GDWD LQWR WKH RIIVHW WDEOHV� 7KLV SDUDPHWHU GHWHUPLQHV LI WKH YDOXHV LQ
WKH RIIVHW WDEOH IRU WKH WRRO FXWWHU FRPSHQVDWLRQ GDWD DUH UDGLXV
YDOXHV RU GLDPHWHU YDOXHV� ,I WKH\ DUH HQWHUHG DV GLDPHWHU YDOXHV� VHW
WKLV SDUDPHWHU DW ´GLDPHWHUµ� LI WKH\ DUH UDGLXV YDOXHV� VHW WKLV
SDUDPHWHU DW ´UDGLXV�µ

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 'LDPHWHU

�E� 5DGLXV

1RWHV

,I WKLV SDUDPHWHU LV VHW DW ´GLDPHWHU�µ WKH FRQWURO XVHV KDOI RI WKH
YDOXH HQWHUHG LQ WKH WDEOH DV WKH FRPSHQVDWLRQ GDWD IRU ZHDU DQG
JHRPHWU\�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�



����� &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

0LQLPXP %ORFN *HQHUDWLRQ /HQJWK

)XQFWLRQ

'XULQJ FXWWHU FRPSHQVDWLRQ� XVH WKLV SDUDPHWHU WR GHWHUPLQH WKH
PLQLPXP OHQJWK WKDW D OLQHDU JHQHUDWHG EORFN PD\ EH� 1RWH WKDW
WKHVH JHQHUDWHG EORFNV� DV VKRZQ LQ )LJXUH ����� DUH QRW FUHDWHG E\
WKH SURJUDPPHU� WKH\ DUH EORFNV WKDW WKH FRQWURO JHQHUDWHV WR
FRUUHFWO\ FRPSHQVDWH D SURJUDPPHG SDWK ZLWKRXW RYHU�FXWWLQJ�

8VH WKLV SDUDPHWHU RQO\ LQ *�� /LQHDU *HQHUDWHG %ORFN FDVHV� LW LV
QRW XVHG IRU *���� &LUFXODU *HQHUDWHG %ORFN FDVHV�

)LJXUH ����
&XWWHU &RPS *HQHUDWHG %ORFNV

*�� �/LQHDU *HQHUDWHG %ORFN�

HQG RI
�VW FXW

VWDUW RI
�QG FXW

*�� WRRO SDWK

SURJUDPPHG
SDWK

U

UU

EORFN
JHQHUDWHG

U

OLQHDU

,I D JHQHUDWHG EORFN OHQJWK LV VPDOOHU WKDQ WKH YDOXH VHW IRU WKLV
SDUDPHWHU� WKH FRQWURO LJQRUHV WKH JHQHUDWHG EORFN� ,W LV QRW H[HFXWHG
DQG WKH FRQWURO FRQWLQXHV WR WKH LQWHUVHFWLRQ RI WKH FRPSHQVDWHG
SDWKV� )RU H[DPSOH� LI D0LQLPXP %ORFN /HQJWK RI ��� LQFKHV LV
VHW LQ $03� DQG LI WKH JHQHUDWHG EORFN OHQJWK LV ���� WKH JHQHUDWHG
WRRO SDWK LV LJQRUHG DV VKRZQ LQ )LJXUH �����

)LJXUH ����
&XWWHU &RPS :LWK 7RR 6PDOO RI D *HQHUDWHG %ORFN

*�� �/LQHDU *HQHUDWHG %ORFN�

HQG RI
�VW FXW

VWDUW RI
�QG FXW

*�� WRRO SDWK

SURJUDPPHG
SDWK

U

U

$[LV 3DUDPHWHU
1XPEHU

$OO >��@



�����&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ������� PP

RU

������� WR ������ LQFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV DQG
SURFHVVHV�

0LQLPXP )HHG 5HGXFWLRQ �

)XQFWLRQ

7KLV SDUDPHWHU OLPLWV WKH DPRXQW RI DXWRPDWLF IHHGUDWH UHGXFWLRQ
WKDW RFFXUV XQGHU FHUWDLQ FRPSHQVDWLRQ FRQGLWLRQV�

:KHQ FXWWLQJ DORQJ WKH LQVLGH RI D FLUFXODU SDWK ZLWK FXWWHU
FRPSHQVDWLRQ DFWLYH� WKH DFWXDO FRPSHQVDWHG SDWK FRYHUV OHVV
GLVWDQFH WKDQ WKH SURJUDPPHG SDWK� $V D UHVXOW� WKH FRQWURO
DXWRPDWLFDOO\ UHGXFHV WKH IHHGUDWH DV PXFK DV QHFHVVDU\ WR PDLQWDLQ
D FRQVWDQW FXWWLQJ IHHGUDWH �WRRO WLS UHODWLYH WR SRLQW RI FRQWDFW RQ WKH
ZRUNSLHFH��

7KLV SDUDPHWHU VHWV D PLQLPXP WR WKDW IHHGUDWH UHGXFWLRQ� 7KH YDOXH
HQWHUHG KHUH LV WKH PLQLPXP SHUFHQWDJH RI WKH SURJUDPPHG IHHGUDWH
WKDW LV DOORZHG�

,I ���� LV HQWHUHG KHUH� LW HIIHFWLYHO\ GLVDEOHV DXWRPDWLF IHHGUDWH
UHGXFWLRQ GXULQJ FXWWHU FRPSHQVDWLRQ�

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH YDOXH VHOHFWHG KHUH LV DSSOLHG
WR DOO D[HV �

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

� WR ����



����� &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

&RQVLGHU WKH IROORZLQJ H[DPSOH�

$V WKH WRRO DSSURDFKHV DQ LQVLGH DUF ZLWK FRPSHQVDWLRQ DFWLYH DW D
IHHGUDWH RI ��� PPSP� WKH FRQWURO GHWHUPLQHV WKDW WKH IHHGUDWH PXVW
EH UHGXFHG WR ��� PPSP WR PDLQWDLQ D FRQVWDQW FXWWLQJ IHHGUDWH� ,I
WKLV SDUDPHWHU LV VHW WR ���� WKH ��� PPSP ZRXOG EH DOORZHG�

,I WKLV SDUDPHWHU LV VHW WR ���� WKH ��� PPSP IHHGUDWH RI WKLV
H[DPSOH FRXOG QRW EH UHGXFHG EHORZ ��� PPSP� 7KH ��� PPSP
IHHGUDWH ZRXOG QRW EH DOORZHG� DQG WKH IHHGUDWH ZRXOG LQVWHDG EH
UHGXFHG WR ��� PPSP XQWLO WKH DUF FXW ZDV FRPSOHWHG�

7KH PLQLPXP IHHGUDWH FDQ EH DIIHFWHG E\ WKH IHHGUDWH RYHUULGH
VZLWFK VHWWLQJ� ,I WKH IHHGUDWH RYHUULGH LV VHW WR ���� WKH IHHGUDWH RI
WKH DERYH H[DPSOH ZRXOG EH ��� PPSP� ,I WKH0LQLPXP )HHG
5HGXFWLRQ SDUDPHWHU LV VHW WR ���� WKH FRQWURO FRXOG UHGXFH WKH
IHHGUDWH WR ��� RI ��� PPSP RU ��� PPSP�

0D[LPXP 1XPEHU RI 1RQPRWLRQ %ONV

)XQFWLRQ

7KH FRQWURO LV DOZD\V ORRNLQJ DKHDG WR WKH QH[W PRWLRQ EORFN WR
GHWHUPLQH WKH DFWXDO WRRO SDWK WDNHQ IRU D PRWLRQ EORFN LQ
FRPSHQVDWLRQ� ,I WKH QH[W SURJUDP EORFN LV QRW D PRWLRQ EORFN� WKH
FRQWURO FRQWLQXHV WR VFDQ DKHDG IRU D PRWLRQ EORFN XQWLO LW HLWKHU
GHWHFWV RQH RU XQWLO WKH DOORZDEOH QXPEHU RI QRQ�PRWLRQ EORFNV DV
VHW ZLWK WKLV SDUDPHWHU LV UHDFKHG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

� WR �� EORFNV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�



�����&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH $XWRPDWLF &RUQHU 2YHUULGH IHDWXUH FRPSHQVDWHV IRU LQFUHDVHG
VSLQGOH ORDGLQJ ZKHQ FXWWLQJ LQVLGH FRUQHUV ZLWK FXWWHU FRPSHQVDWLRQ
DFWLYH�

6LQFH WKH UHODWLYH VSHHG EHWZHHQ WKH SDUW DQG WKH FXWWLQJ WRRO HGJH
LQFUHDVHV ZKHQ FXWWLQJ LQVLGH FRUQHUV� D PRUH XQLIRUP ILQLVK DQG
UHGXFHG WRRO ORDGLQJ UHVXOWV LI WKH IHHGUDWH LV UHGXFHG�

7KH IHHGUDWH LV UHGXFHG WR WKH SHUFHQWDJH HQWHUHG IRU WKH $03
SDUDPHWHU &RUQHU 2YHUULGH �� ZKHQ WKHVH FRQGLWLRQV DUH PHW�

� &XWWHU &RPSHQVDWLRQ �*���*��� LV DFWLYH
� $XWRPDWLF &RUQHU 2YHUULGH �*��� LV DFWLYH
� WKH FRUQHU DQJOH �RU DQJOH EHWZHHQ DUF WDQJHQW OLQHV� LV HTXDO WR RU

JUHDWHU WKDQ WKH YDOXH HQWHUHG IRU WKH $03 SDUDPHWHU &RUQHU
2YHUULGH $QJOH

� WKH WRRO KDV UHDFKHG WKH SRLQW GHILQHG E\ WKH $03 SDUDPHWHU
&RUQHU 2YHUULGH 'LVWDQFH �'7&�

� WKH WRRO KDV QRW UHDFKHG WKH SRLQW GHILQHG E\ WKH $03 SDUDPHWHU
&RUQHU 2YHUULGH 'LVWDQFH �')&�

7KLV VHW RI SDUDPHWHUV GHWHUPLQHV KRZ WKH FRUQHU RYHUULGH IHDWXUH
RSHUDWHV�

)LJXUH ����
$XWRPDWLF &RUQHU 2YHUULGH

3URJUDPPHG IHHGUDWH
UHVXPHG KHUH

&251(5 29(55,'( ',67$1&( �')&�

&251(5 29(55,'( ',67$1&( �'7&�

E

&251(5 29(55,'( $1*/(
�PLQ��

D

$

)HHGUDWH UHGXFHG
KHUH WR SHUFHQWDJH
LQGLFDWHG E\ SDUDPHWHU
&251(5 29(55,'( �

&RUQHU 2YHUULGH
3DUDPHWHUV



����� &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

&RUQHU 2YHUULGH $QJOH

)XQFWLRQ

(QWHU WKH PLQLPXP DQJOH EHWZHHQ WZR FRQVHFXWLYH SURJUDPPHG
PRYHV �RU DQJOH EHWZHHQ WDQJHQW OLQHV LI PRYHV DUH DUFV� UHTXLUHG
EHIRUH $XWRPDWLF &RUQHU 2YHUULGH FDQ EH DFWLYDWHG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

� WR ��� GHJUHHV

1RWHV

7KH SDUDPHWHUV IRU WKH RYHUULGH SHUFHQW DQG WKH GLVWDQFH IURP WKH
FRUQHU WKDW WKH RYHUULGH LV HIIHFWLYH IURP DUH VHW XQGHU WKH ´$FF�'HF
3DUDPHWHUVµ VFUHHQ�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�

&RUQHU 2YHUULGH 'LVWDQFH �'7&�

)XQFWLRQ

(QWHU WKH YHFWRU GLVWDQFH IURP WKH HQG�SRLQW RI D PRYH WKDW FUHDWHV D
FRUQHU� EDFN WR WKH SRLQW RQ WKDW PRYH DW ZKLFK $XWRPDWLF &RUQHU
2YHUULGH LV WR EH DFWLYDWHG�

�'7& VWDQGV IRU 'LVWDQFH 7R &RUQHU�

5HIHU WR WKH GLVFXVVLRQ RI WKH $03 SDUDPHWHU0LQ $QJOH IRU
&RUQHU 2YHUULGH IRU GHWDLOV�

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH GLVWDQFH VHOHFWHG KHUH LV
DSSOLHG WR DOO D[HV�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@



�����&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ���������� PP

RU

������� WR ��������� LQ

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

&RUQHU 2YHUULGH 'LVWDQFH �')&�

)XQFWLRQ

(QWHU WKH YHFWRU GLVWDQFH IURP WKH HQG�SRLQW RI D PRYH WKDW FUHDWHV D
FRUQHU� WR WKH SRLQW RQ WKH QH[W PRYH DW ZKLFK $XWRPDWLF &RUQHU
2YHUULGH LV WR EH GHDFWLYDWHG�

�')& VWDQGV IRU 'LVWDQFH )URP &RUQHU�

5HIHU WR WKH GLVFXVVLRQ RI WKH $03 SDUDPHWHU0LQ $QJOH IRU
&RUQHU 2YHUULGH IRU GHWDLOV�

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH GLVWDQFH VHOHFWHG KHUH LV
DSSOLHG WR DOO D[HV�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

������� WR ���������� PP

RU

������� WR ��������� LQ

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�



������ &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

&RUQHU 2YHUULGH �

)XQFWLRQ

(QWHU WKH SHUFHQWDJH WR ZKLFK WKH FXUUHQW IHHGUDWH LV WR EH UHGXFHG
ZKHQ $XWRPDWLF &RUQHU 2YHUULGH KDV EHHQ DFWLYDWHG�

5HIHU WR WKH GLVFXVVLRQ RI WKH $03 SDUDPHWHU0LQ $QJOH IRU
&RUQHU 2YHUULGH IRU D GLVFXVVLRQ RI WKH RYHUDOO RSHUDWLRQ RI &RUQHU
2YHUULGH�

7KLV LV QRW D SHU�D[LV SDUDPHWHU� 7KH SHUFHQWDJH VHOHFWHG KHUH LV
DSSOLHG WR DOO D[HV �

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

� WR ��� �

$Q ([DPSOH RI &RUQHU 2YHUULGH

,I ��� LV HQWHUHG KHUH DQG WKH FXUUHQWO\ DFWLYH IHHGUDWH LV ���
PPSP� LW LV UHGXFHG WR �� PPSP ZKHQ $XWRPDWLF &RUQHU 2YHUULGH
LV DFWLYDWHG�

7KH IHHGUDWH FDQ EH DIIHFWHG E\ WKH IHHGUDWH RYHUULGH VZLWFK VHWWLQJ�
,I WKH IHHGUDWH RYHUULGH ZDV VHW WR ���� WKH DFWLYH IHHGUDWH RI WKH
DERYH H[DPSOH ZRXOG EH �� PPSP� ,I WKH &RUQHU 2YHUULGH �
SDUDPHWHU ZDV VHW WR ���� WKH FRQWURO ZRXOG UHGXFH WKH IHHGUDWH WR
��� RI �� PPSP ��� PPSP� GXULQJ DXWRPDWLF FRUQHU RYHUULGH�

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV VHFWLRQ GHVFULEHV WKH SDUDPHWHUV WKDW HQDEOH WKH FRQWURO·V HUURU
GHWHFWLRQ IRU FRPSHQVDWLRQ� (UURU GHWHFWLRQ FDQ EH GLVDEOHG RU
HQDEOHG IRU DOO EORFNV� RU WHPSRUDULO\ HQDEOHG RU GLVDEOHG IRU D
VSHFLILF SURJUDP EORFN� E\ XVLQJ WKH SDUDPHWHUV OLVWHG LQ WKH
IROORZLQJ VXEVHFWLRQV�

&RPSHQVDWLRQ HUURUV DUH GHVFULEHG LQ GHWDLO LQ &KDSWHU �� RI \RXU
PLOO RU ODWKH SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO�

&RPSHQVDWLRQ (UURU
'HWHFWLRQ



������&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

,QWHUIHUHQFH 'HWHFWLRQ

)XQFWLRQ

8VH WKLV SDUDPHWHU WR DFWLYDWH RU GHDFWLYDWH WKH ,QWHUIHUHQFH
'HWHFWLRQ IHDWXUH IRU FXWWHU FRPSHQVDWLRQ� $Q LQWHUIHUHQFH HUURU LV
JHQHUDWHG ZKHQ DQ LQWHUVHFWLRQ RFFXUV DPRQJ DQ\ WKUHH FRQVHFXWLYH
FRPSHQVDWHG WRRO SDWKV� 7KLV LQFOXGHV JHQHUDWHG PRWLRQ EORFNV�

(QDEOHG �� :KHQ WKLV SDUDPHWHU LV VHW DV HQDEOHG� WKH FRQWURO
JHQHUDWHV DQ HUURU DQG KDOWV SURJUDP H[HFXWLRQ ZKHQHYHU
LQWHUIHUHQFH RFFXUV�

'LVDEOHG �� :KHQ WKLV SDUDPHWHU LV VHW DV GLVDEOHG� WKH FRQWURO
LJQRUHV DQ\ LQWHUIHUHQFH HUURUV DQG DOORZV WKH SURJUDP WR H[HFXWH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

5HYHUVH &RPSHQVDWHG 0RWLRQ 'HWHFWLRQ

)XQFWLRQ

8VH WKLV SDUDPHWHU WR DFWLYDWH RU GHDFWLYDWH WKH 5HYHUVH
&RPSHQVDWHG 0RWLRQ 'HWHFWLRQ IHDWXUH IRU FXWWHU FRPSHQVDWLRQ� $
UHYHUVH PRWLRQ HUURU LV JHQHUDWHG ZKHQ DQ\ WZR FRQVHFXWLYH
FRPSHQVDWHG WRRO SDWKV UHYHUVH GLUHFWLRQ ��� GHJUHHV� 7KLV LQFOXGHV
JHQHUDWHG PRWLRQ EORFNV�

(QDEOHG �� :KHQ WKLV SDUDPHWHU LV VHW DV HQDEOHG� WKH FRQWURO
JHQHUDWHV DQ HUURU DQG KDOWV SURJUDP H[HFXWLRQ ZKHQHYHU D UHYHUVH
PRWLRQ HUURU RFFXUV�

'LVDEOHG �� :KHQ WKLV SDUDPHWHU LV VHW DV GLVDEOHG� WKH FRQWURO
LJQRUHV DQ\ UHYHUVH PRWLRQ HUURUV DQG DOORZV WKH SURJUDP WR H[HFXWH�



������ &XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

0��ZRUG WR 'LVDEOH ,QWHUIHUHQFH 'HWHFWLRQ

)XQFWLRQ

8VH WKLV SDUDPHWHU ZKHQ WKH SDUDPHWHU IRU ,QWHUIHUHQFH 'HWHFWLRQ LV
VHW DV HQDEOHG� ,I ,QWHUIHUHQFH 'HWHFWLRQ LV HQDEOHG� LW LV SRVVLEOH WR
WHPSRUDULO\ GLVDEOH LQWHUIHUHQFH GHWHFWLRQ E\ SURJUDPPLQJ WKH
0�ZRUG VHW ZLWK WKLV SDUDPHWHU LQ D EORFN� ,QWHUIHUHQFH GHWHFWLRQ LV
GLVDEOHG RQO\ IRU WKH EORFN WKDW FRQWDLQV WKLV 0�ZRUG� DQ\ IROORZLQJ
EORFNV KDYH LQWHUIHUHQFH GHWHFWLRQ HQDEOHG XQOHVV WKH\ DOVR FRQWDLQ
WKLV 0�ZRUG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

��� WR ���

1RWHV

7KLV LV D QRQPRGDO 0�ZRUG�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�



������&XWWHU &RPS�7RRO 7LS 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

0��ZRUG WR (QDEOH ,QWHUIHUHQFH 'HWHFWLRQ

)XQFWLRQ

8VH WKLV SDUDPHWHU ZKHQ WKH SDUDPHWHU IRU ,QWHUIHUHQFH 'HWHFWLRQ LV
VHW DV GLVDEOHG� ,I ,QWHUIHUHQFH 'HWHFWLRQ LV GLVDEOHG� LW LV SRVVLEOH WR
WHPSRUDULO\ HQDEOH LQWHUIHUHQFH GHWHFWLRQ E\ SURJUDPPLQJ WKH
0�ZRUG VHW ZLWK WKLV SDUDPHWHU LQ D EORFN� ,QWHUIHUHQFH GHWHFWLRQ LV
HQDEOHG RQO\ IRU WKH EORFN WKDW FRQWDLQV WKLV 0�ZRUG� DQ\ IROORZLQJ
EORFNV KDYH LQWHUIHUHQFH GHWHFWLRQ GLVDEOHG XQOHVV WKH\ DOVR FRQWDLQ
WKLV 0�ZRUG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

��� WR ���

1RWHV

7KLV LV D QRQPRGDO 0�ZRUG�

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

4XLFN3DWK 3OXV 3DUDPHWHUV

7KH 4XLFN3DWK 3OXV IHDWXUH SURYLGHV D FRQYHQLHQW SURJUDPPLQJ
PHWKRG WKDW VLPSOLILHV SURJUDPPLQJ RI WKH FRQWURO� 8VH WKLV IHDWXUH
WR FUHDWH D SDUW SURJUDP IURP D SDUW GUDZLQJ WKURXJK WKH XVH RI
FRPPRQ GUDZLQJ GLPHQVLRQV VXFK DV DQJOHV� FKDPIHU VL]HV� ILOOHW
UDGLXV� RU OLQH VHJPHQW OHQJWK� 5HIHU WR \RXU PLOO RU ODWKH
SURJUDPPLQJ DQG RSHUDWLRQ PDQXDOV IRU PRUH LQIRUPDWLRQ�

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ DIWHU \RX VHOHFW WKH ´433
3DUDPHWHUVµ JURXS�

7KHVH SDJHV FRYHU WKH SDUDPHWHUV WKDW DUH DYDLODEOH IRU WKH
4XLFN3DWK 3OXV IHDWXUH�

3DUDPHWHU� 3DJH�

433 $QJOH :RUG �����

433 $QJOH :RUG )RUPDW �����

/� :RUG )RUPDW �����

)XQFWLRQ

7KLV SDUDPHWHU OHWV \RX VHOHFW WKH OHWWHU WKDW SURJUDPV DQ DQJOH IRU
4XLFN3DWK 3OXV SURJUDPPLQJ�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� �$

&KDSWHU 2YHUYLHZ

4XLFN3DWK 3OXV
3DUDPHWHUV

433 $QJOH :RUG



����� 4XLFN3DWK 3OXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KH VHOHFWLRQ ´�$µ FDQ EH XVHG LI DOO RWKHU VHOHFWLRQV DUH EHLQJ XVHG
DV D[LV ZRUGV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW IRU DQ DQJOH
ZRUG XVHG LQ 4XLFN3DWK 3OXV SURJUDPPLQJ�

3DUDPHWHU 3DUDPHWHU
1XPEHU

433 $QJOH :RUG )RUPDW >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ��� GHJUHHV

�E� ��� GHJUHHV

�F� ��� GHJUHHV

�G� ��� GHJUHHV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI GLJLWV WKDW DUH
SHUPLWWHG WR WKH OHIW DQG WR WKH ULJKW RI WKH GHFLPDO SRLQW IRU DQ
/�ZRUG XVHG LQ 4XLFN3DWK 3OXV SURJUDPPLQJ LQ LQFK RU PHWULF
PRGHV� 8VH DQ /�ZRUG LQ 4XLFN3DWK 3OXV SURJUDPPLQJ WR SURJUDP
WKH OHQJWK RI D OLQH�

3DUDPHWHU 3DUDPHWHU
1XPEHU

/� :RUG )RUPDW >���@

433 $QJOH :RUG )RUPDW

/� :RUG )RUPDW



�����4XLFN3DWK 3OXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� ��� LQFK DQG ��� PHWULF �J� ��� LQFK DQG ��� PHWULF

�E� ��� LQFK DQG ��� PHWULF �K� ��� LQFK DQG ��� PHWULF

�F� ��� LQFK DQG ��� PHWULF �L� ��� LQFK DQG ��� PHWULF

�G� ��� LQFK DQG ��� PHWULF �M� ��� LQFK DQG ��� PHWULF

�H� ��� LQFK DQG ��� PHWULF �N� ��� LQFK DQG ��� PHWULF

�I� ��� LQFK DQG ��� PHWULF �O� ��� LQFK DQG ��� PHWULF

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV �

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

)L[HG &\FOHV

7KLV FKDSWHU GHVFULEHV WKH DYDLODEOH PLOOLQJ DQG WXUQLQJ IL[HG�F\FOH
$03 SDUDPHWHUV�

7KH IL[HG�F\FOH SDUDPHWHUV DUH VHSDUDWHG LQWR WKHVH IRXU VHFWLRQV�

3DUDPHWHU� 3DJH�

0LOOLQJ IL[HG�F\FOH SDUDPHWHUV �����

7KUHDGLQJ F\FOH SDUDPHWHUV �����

7XUQLQJ F\FOH SDUDPHWHUV ������

$OO RI WKHVH SDUDPHWHUV PD\ DOVR EH FKDQJHG RQ WKH FRQWURO ZLWK WKH
IL[HG F\FOH SDUDPHWHUV WDEOH�

:KHQ \RX VHOHFW WKH ´)L[HG &\FOH 3DUDPHWHUVµ JURXS DQG WKH FRQWURO
W\SH ´/DWKH�µ WKH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV�

:KHQ \RX VHOHFW FRQWURO W\SH ´0LOO�µ WKH ZRUNVWDWLRQ GLVSOD\V WKHVH
VFUHHQV�

&KDSWHU 2YHUYLHZ



����� )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH IROORZLQJ VHFWLRQV GHVFULEH WKH SDUDPHWHUV WKDW DUH XVHG IRU WKH
PLOOLQJ IL[HG F\FOHV� 0LOOLQJ IL[HG F\FOHV W\SLFDOO\ LQFOXGH WKH
FRQWURO·V GULOOLQJ� WDSSLQJ� DQG ERULQJ FDQQHG F\FOHV�

)XQFWLRQ

*�� PLOO FRQWURO W\SHV�

*���� ODWKH FRQWURO W\SHV�

8VH WKLV SDUDPHWHU WR VHW WKH UHWUDFWLRQ DPRXQW IRU WKH LQWHUPLWWHQW
KLJK VSHHG GULOOLQJ F\FOH� 7KLV SDUDPHWHU DVVLJQV D YDOXH ´Gµ
UHSUHVHQWLQJ WKH GLVWDQFH WKDW WKH FXWWLQJ WRRO UHWUDFWV DIWHU HDFK
LQIHHG DPRXQW LQ WKH GULOOLQJ RSHUDWLRQ� )RU WKLV F\FOH� WKH WRRO FXWV
WR WKH SURJUDPPHG GHSWK LQ VWHSV� 7KH WRRO IHHGV LQWR WKH SDUW D
GLVWDQFH SURJUDPPHG ZLWK WKH 4�ZRUG DQG WKHQ UHWUDFWV RXW RI WKH
SDUW WKH GLVWDQFH DVVLJQHG ZLWK WKLV SDUDPHWHU ´G�µ

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >��@

0LOOLQJ )L[HG &\FOH
3DUDPHWHUV

5HWUDFW $PRXQW IRU 3HFN
'ULOOLQJ



�����)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ����������� PP

RU

������� WR ���������� LQFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO ZLWK WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

)XQFWLRQ

*�� PLOO FRQWURO W\SHV�

*���� ODWKH FRQWURO W\SHV�

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU WKH GLVWDQFH RI D FXWWLQJ WRRO VKLIW
GXULQJ D ILQH ERULQJ F\FOH LV GHWHUPLQHG E\ D SURJUDPPHG 4�ZRUG
RQ DQ $03 DVVLJQHG D[LV RU LI WKH GLVWDQFH LV VHW ZLWK ,� -� .� ZRUGV
LQ WKH FXUUHQWO\ DFWLYH SODQH�

<(6 �� 6HWWLQJ D YDOXH RI ´<(6µ IRU WKLV SDUDPHWHU DOORZV WKH
SURJUDPPLQJ RI D 4�ZRUG WR VSHFLI\ WKH GLVWDQFH RI WKH VKLIW LQ WKH
EORFN WKDW FDOOV WKH ILQH ERULQJ F\FOH� 7KH D[LV DQG GLUHFWLRQ WKDW WKH
VKLIW XVHV LV GHWHUPLQHG E\ WKH $03 SDUDPHWHUV GLVFXVVHG LQ VHFWLRQ
WLWOHG ´)LQH %RULQJ 6KLIW 'LUHFWLRQ�µ

12 �� 6HWWLQJ D YDOXH RI ´12µ IRU WKLV SDUDPHWHU FDXVHV WKH YDOXH VHW
IRU WKH D[LV DQG GLUHFWLRQ RI VKLIW XVLQJ WKH SDUDPHWHUV GLVFXVVHG LQ
WKH )LQH %RULQJ 6KLIW 'LUHFWLRQ VHFWLRQ �SDJH ������ WR EH LJQRUHG�
,W LV QHFHVVDU\ WR SURJUDP WKH VKLIW DPRXQW� GLUHFWLRQ� DQG D[HV IRU
WKH VKLIW� XVLQJ ,� -� DQG . ZRUGV LQ WKH EORFN WKDW FDOOV WKH ILQH
ERULQJ F\FOH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

)LQH %RULQJ 6KLIW LQ
4�ZRUG



����� )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO ZLWK WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

)XQFWLRQ

*�� PLOO FRQWURO W\SHV�

*���� ODWKH FRQWURO W\SHV�

7KHVH SDUDPHWHUV GHWHUPLQH WKH D[LV DQG GLUHFWLRQ WKDW WKH FXWWLQJ
WRRO VKLIWV ZKHQ H[HFXWLQJ D ILQH ERULQJ F\FOH� )RU WKHVH SDUDPHWHUV
WR EH HIIHFWLYH� LW LV QHFHVVDU\ WR SURJUDP D VKLIW DPRXQW XVLQJ D
4�ZRUG �WKH SDUDPHWHU )LQH %RULQJ 6KLIW LQ 4�ZRUG PXVW EH
´<(6µ��

7KHUH DUH � SDUDPHWHUV DYDLODEOH WR GHWHUPLQH WKH VKLIW GLUHFWLRQ DQG
D[LV IRU WKH ILQH ERULQJ F\FOH� 7KH SDUDPHWHU WKDW LV XVHG WR VHOHFW
WKH GLUHFWLRQ DQG D[LV XVHG IRU WKH VKLIW LV GHWHUPLQHG E\ WKH DFWLYH
SODQH �*��� *��� RU *��� ZKHQ WKH ILQH ERULQJ F\FOH LV SURJUDPPHG�
)RU H[DPSOH� LI WKH ILQH ERULQJ F\FOH LV SURJUDPPHG LQ WKH *��
SODQH� WKH FRQWURO XVHV WKH D[LV DQG GLUHFWLRQ IRU WKH VKLIW WKDW LV
VHOHFWHG ZLWK SDUDPHWHU QXPEHU >��@ �VLQJOH SURFHVV��

6HOHFW WKH SULPDU\ D[LV QXPEHU LQ WKDW SODQH� DQG WKH GLUHFWLRQ WR
WUDYHO RQ WKDW SULPDU\ D[LV� 7KLV GHWHUPLQHV WKH D[LV DQG GLUHFWLRQ
WKDW D 4�ZRUG VKLIWV WKH FXWWLQJ WRRO�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

)LQH %RULQJ VKLIW GLUHFWLRQ *�� >��@

)LQH %RULQJ VKLIW GLUHFWLRQ *�� >��@

)LQH %RULQJ VKLIW GLUHFWLRQ *�� >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� �*��� *��� *��� 3ULPDU\ D[LV � SRVLWLYH

�E� �*��� *��� *��� 3ULPDU\ D[LV � QHJDWLYH

�F� �*��� *��� *��� 3ULPDU\ D[LV � SRVLWLYH

�G� �*��� *��� *��� 3ULPDU\ D[LV � QHJDWLYH

)LQH %RULQJ 6KLIW 'LUHFWLRQ
*��� *��� DQG *��



�����)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHUV WDEOH�

)XQFWLRQ

7KLV SDUDPHWHU VHWV WKH FOHDUDQFH DPRXQW IRU WKH *�� SHFN GULOOLQJ
F\FOH� *�� SRFNHW�SRVW�KHPLVSKHUH F\FOHV� DQG *�� LUUHJXODU SRFNHW
F\FOHV�

*�� 'ULOOLQJ F\FOH �PLOO DQG ODWKH FRQWURO W\SHV�
8VH WKLV SDUDPHWHU WR VHW WKH FOHDUDQFH DPRXQW ´Gµ IRU WKLV F\FOH�
7KLV FOHDUDQFH DPRXQW LV D EXIIHU WKDW SUHYHQWV WKH WRRO IURP KLWWLQJ
WKH ERWWRP RI WKH SUHYLRXV LQIHHG ZKHQ WKH WRRO SOXQJHV DW UDSLG
IHHGUDWH� 7KH FRQWURO IHHGV WKH GULOOLQJ WRRO DW WKH UDSLG IHHGUDWH WR
WKLV FOHDUDQFH DPRXQW ´Gµ WKDW LV DERYH WKH GHSWK RI WKH SUHYLRXV
LQIHHG�

*���[ 3RFNHWV�3RVWV� DQG +HPLVSKHUHV �PLOO FRQWURO W\SHV�
7KLV SDUDPHWHU VHWV WKH FOHDUDQFH DPRXQW IRU DQ\ F\FOH FDOOHG ZLWK D
*���[� 7KLV YDOXH UHSUHVHQWV WKH DPRXQW WKH WRRO LV UDLVHG IRUP WKH
SUH�F\FOH SRVLWLRQ GXULQJ WKH PRYH RI WKH WRRO WR WKH FHQWHU RI WKH
VSHFLILHG SRFNHW�SRVW� 7KLV YDOXH DOVR UHSUHVHQWV WKH DPRXQW WKH WRRO
LV UDLVHG ZKHQ UHWXUQLQJ WR WKH FHQWHU SRLQW EHWZHHQ HDFK OHYHO LQ WKH
SRFNHW�SRVW FXWWLQJ RSHUDWLRQ�

*���[ ,UUHJXODU 3RFNHWV �PLOO FRQWURO W\SHV�
,PSRUWDQW� 7KH ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV IHDWXUH �*���� DQG
*����� LV RQO\ DYDLODEOH SULRU WR UHOHDVH ���[[� $Q\ DWWHPSW WR
SURJUDP D *���� RU *���� LQ UHOHDVH ���[[ RU ODWHU ZLOO UHVXOW LQ WKH
HUURU PHVVDJH� ´,OOHJDO *��FRGHµ�

7KLV SDUDPHWHU VHWV WKH FOHDUDQFH DPRXQW ´Hµ IRU LUUHJXODU SRFNHW
F\FOHV FDOOHG ZLWK D *���[� 7KLV YDOXH UHSUHVHQWV WKH DPRXQW WKH
WRRO LV UDLVHG ZKHQ UHWXUQLQJ WR WKH FHQWHU SRLQW EHWZHHQ HDFK OHYHO
RI WKH SRFNHW FXWWLQJ RSHUDWLRQ�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

&\FOH &OHDUDQFH $PRXQW



����� )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

������� WR ����������� PP

RU

������� WR ���������� LQFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHUV WDEOH�

)XQFWLRQ

*�� DQG *�� IRU PLOO FRQWURO W\SHV�

*�� DQG *���� IRU ODWKH FRQWURO W\SHV�

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH FRQWURO DOORZV D GZHOO DW KROH
ERWWRP GXULQJ WKH H[HFXWLRQ RI HLWKHU WKH WDSSLQJ F\FOH RU OHIW KDQG
WDSSLQJ F\FOH� 'ZHOOV DUH QRUPDOO\ SURJUDPPHG LQ WKH F\FOH EORFN
ZLWK D 3�ZRUG DQG PD\ EH LQ HLWKHU VHFRQGV RU VSLQGOH UHYROXWLRQV�

<(6 �� 6HWWLQJ D YDOXH RI ´<(6µ IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO
WR LJQRUH DQ\ 3�ZRUG WKDW LV SURJUDPPHG IRU D GZHOO LQ D WDSSLQJ RU
OHIW KDQG WDSSLQJ F\FOH EORFN� 1R GZHOO LV SHUPLWWHG GXULQJ WKH
DFWXDO WDSSLQJ RSHUDWLRQ� KRZHYHU� GZHOOV PD\ VWLOO EH SURJUDPPHG
XVLQJ D *�� FRGH LI GHVLUHG�

12 �� 6HWWLQJ D YDOXH RI ´12µ IRU WKLV SDUDPHWHU DOORZV WKH FRQWURO
WR UHFRJQL]H DQ\ 3�ZRUG WKDW LV SURJUDPPHG IRU D GZHOO LQ D WDSSLQJ
RU OHIW KDQG WDSSLQJ F\FOH EORFN�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

,JQRUH 'ZHOO LQ 7DSSLQJ
&\FOHV



�����)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

7KLV SDUDPHWHU GRHV QRW DIIHFW QRUPDO GZHOOV WKDW DUH SURJUDPPHG
ZLWK D *��� 2QO\ GZHOOV WKDW DUH SURJUDPPHG LQ D PLOOLQJ RU GULOOLQJ
F\FOH DUH DIIHFWHG�

)XQFWLRQ

$OO PLOOLQJ F\FOHV� ODWKH DQG PLOO FRQWUROV�

7KLV SDUDPHWHU GHWHUPLQHV WKH VSHHG DW ZKLFK WKH FXWWLQJ WRRO ZLOO EH
SRVLWLRQHG DERYH WKH SRLQW ZKHUH WKH PLOOLQJ F\FOH LV WR EH
SHUIRUPHG� 7KH FXWWLQJ WRRO LV DOZD\V SRVLWLRQHG WR WKLV SRLQW RQ D
OLQHDU SDWK�

<(6 �� 6HWWLQJ D YDOXH RI ´<(6µ IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO
WR XVH WKH UDSLG SRVLWLRQLQJ IHHGUDWH �*��� WR SRVLWLRQ WKH FXWWLQJ
WRRO DERYH WKH SRLQW ZKHUH WKH PLOOLQJ F\FOH LV WR EH SHUIRUPHG� 7KLV
LV LQGHSHQGHQW RI WKH FXUUHQWO\ DFWLYH SRVLWLRQLQJ PRGH �*��� *���
*��� *��� HWF���

12 �� 6HWWLQJ D YDOXH RI ´12µ IRU WKLV SDUDPHWHU DOORZV WKH
SURJUDPPHU WR VHOHFW WKH UDWH DW ZKLFK WKH FXWWLQJ WRRO FXWWLQJ WRRO LV
WR EH SRVLWLRQHG DERYH WKH SRLQW ZKHUH WKH PLOOLQJ F\FOH LV WR EH
SHUIRUPHG� ,I WKH FRQWURO LV LQ *�� PRGH ZKHQ WKH F\FOH LV
SURJUDPPHG� WKH WRRO LV SRVLWLRQHG E\ XVLQJ WKH UDSLG IHHGUDWH� ,I WKH
FRQWURO LV LQ DQ\ PRGH RWKHU WKDQ *�� �IRU H[DPSOH *��� *��� *����
WKH FXWWLQJ WRRO LV SRVLWLRQHG RQ D OLQHDU SDWK �*�� PRGH� DERYH WKH
ZRUNSLHFH DW WKH FXUUHQWO\ DFWLYH SURJUDPPHG IHHGUDWH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

5DSLG WR 'ULOOLQJ +ROH



����� )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�
7KLV SDUDPHWHU DOVR DSSOLHV WR DOO IL[HG PLOOLQJ F\FOHV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHUV WDEOH�

)XQFWLRQ

$OO PLOOLQJ DQG GULOOLQJ F\FOHV� ODWKH DQG PLOO FRQWUROV�

7KLV SDUDPHWHU GHWHUPLQHV WKH D[LV RQ ZKLFK GULOOLQJ RSHUDWLRQV DUH
SHUIRUPHG� 7KLV LV WKH D[LV WKDW WKH WRRO LV DFWXDOO\ IHHGLQJ LQWR WKH
SDUW� 2WKHU D[HV DUH XVHG WR SRVLWLRQ WKH FXWWLQJ WRRO DERYH WKH
ORFDWLRQ IRU WKH PLOOLQJ RSHUDWLRQ� ,I DQ D[LV LV VHOHFWHG KHUH IRU WKH
IL[HG GULOOLQJ D[LV �DQ\ YDOXH RWKHU WKDQ QRQH�� WKH FRQWURO XVHV WKLV
D[LV DV WKH KROH�PDFKLQLQJ D[LV UHJDUGOHVV RI WKH FXUUHQWO\ DFWLYH
SODQH�

6HOHFWLQJ 1RQH IRU D 'ULOOLQJ $[LV
6HOHFWLQJ QRQH IRU WKLV SDUDPHWHU DOORZV WKH SDUW SURJUDPPHU WR
VHOHFW WKH GULOOLQJ D[LV XVLQJ KLV FKRLFH RI SODQH� :KHQ WKLV
SDUDPHWHU LV VHW WR QRQH� WKH GULOOLQJ D[LV LV DOZD\V WKH D[LV
FRQILJXUHG DV SHUSHQGLFXODU WR WKH DFWLYH SODQH� $Q D[LV LV
GHWHUPLQHG WR EH SHUSHQGLFXODU WR D SODQH LI LW LV LQ VRPH RWKHU
GHILQHG SODQH� )RU H[DPSOH DVVXPH WKH IROORZLQJ SODQH GHILQLWLRQ�

*�� �;<�� *�� �=;�� *�� �<=��

:LWK WKH DERYH SODQH GHILQLWLRQ� ZKHQ WKH SDUW SURJUDPPHU DFWLYDWHV
WKH *�� SODQH� WKH = D[LV LV GHWHUPLQHG WR EH WKH GULOOLQJ D[LV VLQFH LW
LV FRQILJXUHG DV SHUSHQGLFXODU WR WKH *�� SODQH �L�H� LW LV QRW LQ WKH
DFWLYH SODQH DQG LV LQ WKH WZR SODQHV SHUSHQGLFXODU WR WKH DFWLYH
SODQH�� 1RQH LV XVXDOO\ VHOHFWHG IRU PLOO FRQWUROV WR DOORZ WKH
SURJUDPPHU WR VHOHFW WKH KROH PDFKLQLQJ D[LV E\ XVLQJ SODQH VHOHFW�
/DWKH FRQWUROV W\SLFDOO\ UHTXLUH D IL[HG GULOOLQJ D[LV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >��@

)L[HG 'ULOOLQJ $[LV



�����)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� QRQH

�E� $[LV �

�F� $[LV �

�G� $[LV �

�H� $[LV �

�I� $[LV �

�J� $[LV �

�K� $[LV �

�L� $[LV �

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KH IROORZLQJ VHFWLRQV GHVFULEH WKH SDUDPHWHUV WKDW DUH XVHG IRU WKH
WKUHDGLQJ F\FOHV� 7KHVH WKUHDGLQJ�F\FOH SDUDPHWHUV DUH DSSOLFDEOH
RQO\ RQ ODWKHV� 7KH WKUHDGLQJ F\FOH SDUDPHWHUV LQ WKLV VHFWLRQ DUH
XVHG IRU WKH VLQJOH SDVV WKUHDGLQJ F\FOH� DQG WKH PXOWLSDVV WKUHDGLQJ
F\FOH� 1R $03 SDUDPHWHUV DUH DYDLODEOH KHUH IRU WKH *�� DQG *��
VLQJOH SDVV WKUHDGLQJ PRGHV�

)XQFWLRQ

8VH WKLV SDUDPHWHU IRU ODWKH FRQWUROV ZKHQ FXWWLQJ HLWKHU WKH VLQJOH
SDVV RU PXOWLSOH SDVV WKUHDGLQJ F\FOHV� 7KH *�FRGHV IRU WKHVH F\FOHV
DUH�

* &RGH 6\VWHP 6LQJOH 3DVV 0XOWLSOH 3DVV

$ *�� *��

% *�� *��

& *�� *��

7KLV SDUDPHWHU GHWHUPLQHV WKH SXOORXW GLVWDQFH ´Uµ IRU WKH WKUHDGLQJ
FKDPIHU IHDWXUH�

,I D YDOXH KDV EHHQ VHW IRU WKLV DQG WKH ´3XOORXW $QJOH� &KDPIHUHG
7KUGµ SDUDPHWHUV� DQG WKH /RJLF IODJ %:B)&38// KDV EHHQ VHW
WUXH� WKHQ WKH FRQWURO DXWRPDWLFDOO\ FXWV D FKDPIHU DW WKH HQG RI HDFK
WKUHDGLQJ SDVV GXULQJ WKH RSHUDWLRQ RI WKH WKUHDGLQJ F\FOHV� 7KLV
DOVR OHWV \RX DERUW D WKUHDGLQJ SDVV DQG FXW D FKDPIHU RXW RI WKH
WKUHDG ZKHQ WKH �&<&/( 6723! EXWWRQ LV SUHVVHG�

7KUHDGLQJ &\FOH
3DUDPHWHUV

3XOORXW 'LVWDQFH�
&KDPIHUHG 7KUHDG



������ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU GHWDLOV RQ
WKUHDGLQJ FKDPIHU�

(QWHU LQ WKLV SDUDPHWHU WKH QXPEHU RI WKUHDGV WKDW DUH WR EH
FKDPIHUHG� 7KLV GHWHUPLQHV WKH OHQJWK RI WKH FKDPIHU DV D IXQFWLRQ
RI WKH WKUHDG OHDG�

7KH UHVROXWLRQ RI WKLV SDUDPHWHU LV LQ ����WK RI D WKUHDG LQFUHPHQWV�
7KH DQJOH IRU WKLV FKDPIHU LV GHWHUPLQHG E\ WKH 3XOORXW $QJOH�
&KDPIHUHG 7KUHDG SDUDPHWHU� 5HIHU WR )LJXUH ���� IRU DQ
DSSOLFDWLRQ H[DPSOH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

��� WR ���� WKUHDGV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

7R GLVDEOH WKH WKUHDGLQJ FKDPIHU IHDWXUHV HQWHU D YDOXH RI ]HUR IRU
WKLV SDUDPHWHU�

)XQFWLRQ

8VH WKLV SDUDPHWHU IRU ODWKH FRQWUROV ZKHQ FXWWLQJ HLWKHU WKH VLQJOH
SDVV RU PXOWLSOH SDVV WKUHDGLQJ F\FOHV� 7KH *�FRGHV IRU WKHVH F\FOHV
DUH�

* &RGH 6\VWHP 6LQJOH 3DVV 0XOWLSOH 3DVV

$ *�� *��

% *�� *��

& *�� *��

7KLV SDUDPHWHU GHWHUPLQHV WKH SXOORXW DQJOH ´Dµ IRU WKH WKUHDGLQJ
FKDPIHU IHDWXUH�

3XOORXW $QJOH�&KDPIHUHG
7KUG



������)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I D YDOXH KDV EHHQ VHW IRU WKLV DQG WKH ´3XOORXW 'LVWDQFH�
&KDPIHUHG 7KUGµ SDUDPHWHUV� DQG WKH /RJLF IODJ %:B)&38//
KDV EHHQ VHW WUXH� WKHQ WKH FRQWURO DXWRPDWLFDOO\ FXWV D FKDPIHU DW WKH
HQG RI HDFK WKUHDGLQJ SDVV GXULQJ WKH RSHUDWLRQ RI WKH WKUHDGLQJ
F\FOHV� 7KLV DOVR OHWV \RX DERUW D WKUHDGLQJ SDVV DQG FXW D FKDPIHU
RXW RI WKH WKUHDG ZKHQ WKH �&<&/( 6723! EXWWRQ LV SUHVVHG�

5HIHU WR WKH ODWKH RSHUDWLRQ DQG SURJUDPPLQJ PDQXDO IRU GHWDLOV RQ
WKUHDGLQJ FKDPIHU�

)RU WKLV SDUDPHWHU� HQWHU LQ GHJUHHV WKH DQJOH RI WKH FKDPIHU� 7KH
OHQJWK RI WKH FKDPIHU LV GHWHUPLQHG E\ XVLQJ WKH ´3XOORXW 'LVWDQFH�
&KDPIHUHG 7KUHDGµ SDUDPHWHU� 6HH )LJXUH ���� IRU H[DPSOHV RI
3XOORXW 'LVWDQFH DQG 3XOORXW $QJOH�

7KLV DQJOH LV DOZD\V PHDVXUHG IURP WKH D[LV SDUDOOHO WR WKH VSLQGOH
FHQWHU�OLQH UHJDUGOHVV RI ZKHWKHU SDUDOOHO RU WDSHUHG WKUHDGV DUH EHLQJ
FXW� 7KH DQJOH GLUHFWLRQ� FORFNZLVH RU FRXQWHUFORFNZLVH� LV DOZD\V
VXFK WKDW LW ZLOO LQFUHDVH WKH URRW GLDPHWHU RI WKH WKUHDG�

)LJXUH ����
3XOORXW 'LVWDQFH DQG $QJOH

$FWXDO SURJUDPPHG HQG RI WKUHDG

U ��� HQWHUHG IRU 3XOORXW 'LVWDQFH� &KDPIHUHG 7KUG

D

U

D

��� HQWHUHG IRU 3XOORXW 'LVWDQFH� &KDPIHUHG 7KUG

$FWXDO SURJUDPPHG HQG RI WKUHDG

�� GHJUHHV HQWHUHG IRU 3XOORXW $QJOH� &KDPIHUHG 7KUG

�� GHJUHHV HQWHUHG IRU 3XOORXW $QJOH� &KDPIHUHG 7KUG

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

��� WR ���� GHJUHHV



������ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

7R GLVDEOH WKH WKUHDGLQJ UHWUDFW DQG WKUHDGLQJ FKDPIHU IHDWXUHV� HQWHU
D YDOXH RI ]HUR IRU WKLV SDUDPHWHU�

)XQFWLRQ

7KLV SDUDPHWHU LV IRU ODWKH FRQWUROV WKDW XVH PXOWLSOH SDVV WKUHDGLQJ
F\FOH� *�FRGHV�

6\VWHP * &RGH

$ *��

% *��

& *��

7KLV SDUDPHWHU HQDEOHV WKH VHWWLQJ RI WKH VPDOOHVW DPRXQW RI PDWHULDO
WKDW PD\ EH FXW GXULQJ WKH PXOWLSOH SDVV WKUHDGLQJ F\FOH� 7KH
FRQWURO DXWRPDWLFDOO\ JHQHUDWHV WKH LQIHHG IRU HDFK FXWWLQJ SDVV IRU
WKLV F\FOH�

,I WKH JHQHUDWHG GHSWK RI FXW LV VPDOOHU WKDQ WKH YDOXH HQWHUHG IRU WKLV
SDUDPHWHU� WKH FRQWURO ZLOO LQIHHG DQ DPRXQW HTXDO WR WKH SDUDPHWHU
YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

������� WR ���������� PP

RU

������� WR ��������� LQFK

0LQ ,QIHHG LQ 0XOWL
7KUHDGLQJ



������)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

7KH FRQWURO ZLOO QRW LQIHHG WKH FXWWLQJ WRRO OHVV WKDQ WKH YDOXH VHW IRU
WKLV SDUDPHWHU ZKHQ H[HFXWLQJ D PXOWL�SDVV WKUHDGLQJ F\FOH� 7KH
FRQWURO ORRNV DKHDG DV PDQ\ EORFNV DV LV QHFHVVDU\ WR SUHYHQW LWV
KDYLQJ WR H[HFXWH D EORFN WKDW LV OHVV WKDQ WKLV YDOXH� 7KH GHSWK RI
RWKHU FXWV FDQ EH PDGH VPDOOHU WR FRPSHQVDWH IRU ODWHU FXWV�

)XQFWLRQ

7KLV SDUDPHWHU LV IRU ODWKH FRQWUROV WKDW XVH WKH PXOWLSOH SDVV
WKUHDGLQJ F\FOH *�FRGHV�

6\VWHP * &RGH

$ *��

% *��

& *��

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH PXOWLSOH�SDVV WKUHDGLQJ F\FOH
LV JRLQJ WR PDNH D ILQLVKLQJ SDVV DQG� LI VR� GHWHUPLQHV WKH GHSWK RI
FXW IRU WKLV ILQLVKLQJ SDVV�

,I D YDOXH RWKHU WKDQ ]HUR LV HQWHUHG IRU WKLV SDUDPHWHU� WKH FRQWURO
ZLOO PDNH D ILQLVKLQJ SDVV ZKHQ H[HFXWLQJ D PXOWLSOH�SDVV WKUHDGLQJ
F\FOH� 7KH DPRXQW RI PDWHULDO UHPRYHG E\ WKLV ILQLVKLQJ SDVV LV
HTXDO WR WKH YDOXH VHW ZLWK WKLV SDUDPHWHU� 7KLV LV GRQH E\ IRUFLQJ
WKH QH[W�WR�WKH�ODVW SDVV LQ WKH F\FOH WR OHDYH DQ DPRXQW RI PDWHULDO�
HTXDO WR WKLV SDUDPHWHU� DERYH WKH DFWXDO SURJUDPPHG WKUHDG GHSWK�
7KH ILQLVK SDVV LV WKHQ PDGH FXWWLQJ DW WKH DFWXDO SURJUDPPHG WKUHDG
GHSWK� 7KLV SDUDPHWHU LV DOZD\V DQ XQVLJQHG UDGLXV YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

������� WR ���������� PP

RU

������� WR ��������� LQFK

)LQLVK $OORZ LQ 0XOWL
7KUHDGLQJ



������ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHUV WDEOH�

7KH IROORZLQJ VHFWLRQV GHVFULEH WKH SDUDPHWHUV WKDW DUH XVHG IRU
WXUQLQJ IL[HG F\FOHV� 7XUQLQJ IL[HG F\FOHV W\SLFDOO\ LQFOXGH WKH
FRQWURO URXJK�WXUQLQJ� IDFH�WXUQLQJ� DQG JURRYLQJ F\FOHV�

)XQFWLRQ

$OO VLQJOH�SDVV WXUQLQJ F\FOHV �H[FOXGLQJ WKUHDGLQJ DQG JURRYLQJ�
ODWKH FRQWURO W\SHV�

1RUPDOO\� WXUQLQJ F\FOHV RQO\ UHSHDW DIWHU H[HFXWLRQ RI D EORFN WKDW
FRQWDLQV D[LV PRWLRQ WKDW FKDQJHV WKH GHSWK RI FXW� 7KLV SDUDPHWHU LV
XVHG WR FDXVH WKH WXUQLQJ F\FOH WR EH UHSHDWHG DIWHU DQ\ EORFN LV
H[HFXWHG ZKHQ WKH F\FOH LV DFWLYH�

<(6 �� 6HWWLQJ D YDOXH RI ´<(6µ IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO
WR H[HFXWH WKH VLQJOH�SDVV WXUQLQJ F\FOH DIWHU H[HFXWLRQ RI DQ\
SURJUDP EORFN ZKHQ WKH F\FOH LV DFWLYH�

12 �� 6HWWLQJ D YDOXH RI ´12µ IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO
WR H[HFXWH WKH VLQJOH�SDVV WXUQLQJ F\FOH RQO\ DIWHU H[HFXWLRQ RI D
SURJUDP EORFN WKDW JHQHUDWHV D[LV PRWLRQ LQ WKH GLUHFWLRQ RI WKH
GHSWK RI FXW IRU WKH F\FOH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�
7KLV SDUDPHWHU DOVR DSSOLHV WR DOO IL[HG WXUQLQJ F\FOHV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

7XUQLQJ &\FOH 3DUDPHWHUV

$OZD\V 5HSHDW 7XUQLQJ
&\FOHV



������)L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�

7KLV SDUDPHWHU LV XVHG IRU WKH JURRYLQJ F\FOHV FDOOHG E\ WKHVH
*�FRGHV�

* &RGH 6\VWHP *URRYLQJ LQ ; *URRYLQJ LQ =

$ *�� *��

% *�� *��

& *�� *��

7KLV SDUDPHWHU GHWHUPLQHV WKH UHWUDFWLRQ DPRXQW ´Hµ IRU WKH
JURRYLQJ F\FOHV� 1RUPDOO\ IRU WKHVH F\FOHV� WKH FRQWURO DWWDLQV WKH
SURJUDPPHG GHSWK RI FXW LQ VWHSV� ,W LQIHHGV D SURJUDPPHG DPRXQW
DQG UHWUDFWV DQ DPRXQW ´H�µ 7KLV FXW UHSHDWV XQWLO WKH FRQWURO KDV
UHDFKHG WKH SURJUDPPHG GHSWK� (QWHU WKH GLVWDQFH RI UHWUDFWLRQ ´Hµ
IRU WKH JURRYLQJ F\FOHV�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

������� WR ���������� PP

RU

������� WR ��������� LQFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG�F\FOH SDUDPHWHU WDEOH�

(1' 2) &+$37(5

5HWUDFW $PRXQW LQ
*URRYLQJ



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

,QWHUUXSW 3DUDPDFURV

7KLV FKDSWHU GLVFXVVHV WKH $03 SDUDPHWHUV WKDW \RX FDQ VHW IRU WKH
LQWHUUXSW SDUDPDFUR IHDWXUH� ZKLFK LV XVHG WR LQWHUUXSW QRUPDO
SURJUDP H[HFXWLRQ LQ UHVSRQVH WR VRPH H[WHUQDO VLJQDO� DQG DOORZ
H[HFXWLRQ RI D SDUDPDFUR RU VXESURJUDP� $IWHU H[HFXWLRQ RI WKH
SDUDPDFUR RU VXESURJUDP� WKH FRQWURO DXWRPDWLFDOO\ UHWXUQV WR WKH
LQWHUUXSWHG SURJUDP�

7KHUH DUH ILYH W\SHV RI LQWHUUXSW PDFURV DYDLODEOH�

� ,QWHUUXSW �
� ,QWHUUXSW �
� ,QWHUUXSW �
� ,QWHUUXSW �

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ�

7KHVH VFUHHQV EHFRPH DYDLODEOH ZKHQ \RX VHOHFW WKH ´,QWHUUXSW
0DFUR 3DUDPHWHUVµ JURXS IURP WKH PDLQ $03 PHQX�

<RXU VFUHHQV PD\ GLIIHU VOLJKWO\� GHSHQGLQJ RQ \RXU DSSOLFDWLRQ W\SH�

&KDSWHU 2YHUYLHZ



����� ,QWHUUXSW 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

5HIHU WR WKH IROORZLQJ VXEVHFWLRQV IRU LQIRUPDWLRQ DERXW WKH $03
SDUDPHWHUV XVHG IRU WKH LQWHUUXSW PDFUR IHDWXUH�

,QWHUUXSW (QDEOH 0��FRGH

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH 0�FRGH WKDW LV XVHG WR HQDEOH WKH
LQWHUUXSW PDFUR IHDWXUH� 7KLV 0�FRGH LV PRGDO ZLWK WKH 0�FRGH WKDW
LV GHWHUPLQHG ZLWK WKH SDUDPHWHU ´,QWHUUXSW 'LVDEOH 0�FRGHµ� :KHQ
WKH LQWHUUXSW HQDEOHG PRGH LV DFWLYDWHG ZLWK WKLV 0�FRGH� WKH FRQWURO
DOORZV H[HFXWLRQ RI DQ LQWHUUXSW PDFUR�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

�� WR ��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,QWHUUXSW 'LVDEOH 0��FRGH

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH 0�FRGH WKDW LV XVHG WR GLVDEOH WKH
LQWHUUXSW PDFUR IHDWXUH� 7KLV 0�FRGH LV PRGDO ZLWK WKH RQH WKDW LV
GHWHUPLQHG E\ WKH SDUDPHWHU ´,QWHUUXSW (QDEOH 0�FRGHµ� :KHQ WKH
LQWHUUXSW GLVDEOHG PRGH LV DFWLYDWHG ZLWK WKLV 0�FRGH� WKH FRQWURO
GRHV QRW DOORZ H[HFXWLRQ RI DQ LQWHUUXSW PDFUR�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

�� WR ��

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�

,QWHUUXSW 0DFUR
3DUDPHWHUV



�����,QWHUUXSW 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

7ULJJHU 0HWKRG IRU ,QWHUUXSW � �� �

)XQFWLRQ

7KLV SDUDPHWHU LV W\SLFDOO\ XVHG DV D IRUP RI VDIHW\ IHDWXUH WR KHOS
SUHYHQW DQ LQWHUUXSW SDUDPDFUR IURP H[HFXWLQJ LPPHGLDWHO\ ZKHQ
WKH HQDEOHG PRGH EHFRPHV HIIHFWLYH� 7KHUH DUH WZR RSWLRQV IRU WKLV
SDUDPHWHU�

(GJH �� :KHQ D WULJJHU PHWKRG RI HGJH LV VHOHFWHG� WKH FRQWURO
UHFRJQL]HV D UHTXHVW IRU DQ LQWHUUXSW PDFUR RQO\ LI WKH VZLWFK WKDW
FDOOV WKH LQWHUUXSW PDFUR PDNHV D WUDQVLWLRQ IURP WKH IDOVH WR D WUXH
VWDWH� ,I WKH VZLWFK WKDW FDOOV DQ LQWHUUXSW PDFUR LV LQDGYHUWHQWO\ OHIW
RQ ZKHQ WKH LQWHUUXSW PDFUR LV HQDEOHG� WKH FRQWURO ZLOO QRW
UHFRJQL]H DQ LQWHUUXSW PDFUR FDOO XQOHVV WKH VZLWFK LV WXUQHG RII DQG
WKHQ RQ DJDLQ�

/HYHO �� :KHQ D WULJJHU PHWKRG RI OHYHO LV VHOHFWHG� WKH FRQWURO RQO\
UHFRJQL]HV ZKHWKHU WKH VZLWFK WKDW FDOOV WKH LQWHUUXSW PDFUR LV WUXH RU
IDOVH� ,I WKLV VZLWFK LV LQDGYHUWHQWO\ OHIW RQ ZKHQ WKH LQWHUUXSW PDFUR
LV HQDEOHG� WKH FRQWURO ZLOO UHFRJQL]H WKH LQWHUUXSW PDFUR UHTXHVW DQG
H[HFXWH LW LQ WKH VDPH EORFN WKDW HQDEOHV WKH LQWHUUXSW PDFUR�

3DUDPHWHU 3DUDPHWHU
1XPEHU

7ULJJHU PHWKRG IRU LQWHUUXSW � >���@

7ULJJHU PHWKRG IRU LQWHUUXSW � >���@

7ULJJHU PHWKRG IRU LQWHUUXSW � >���@

7ULJJHU PHWKRG IRU LQWHUUXSW � >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (GJH

�E� /HYHO

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

,QWHUUXSW � �� � 5RXWLQH &DOO

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH W\SH RI H[HFXWLRQ WKDW WKH LQWHUUXSW
SDUDPDFUR FDOO ZLOO XVH� ,QWHUUXSW SDUDPDFURV FDQ EH FDOOHG DV HLWKHU
D VXESURJUDP RU D QRQPRGDO SDUDPDFUR�



����� ,QWHUUXSW 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

6XESURJUDP �� :KHQ VXESURJUDP LV VHOHFWHG IRU WKLV SDUDPHWHU� WKH
FRQWURO H[HFXWHV WKH LQWHUUXSW PDFUR DV LI D VXESURJUDP FDOO �0���
ZHUH EHLQJ XVHG� 7KLV DGGV DV RQH RI WKH IRXU QHVWLQJ OHYHOV RI
VXESURJUDPV� 7KH LQWHUUXSW PDFUR LV H[HFXWHG E\ XVLQJ WKH VDPH
SURYLVLRQV DV D VXESURJUDP FDOO�

0DFUR �� :KHQ PDFUR LV VHOHFWHG IRU WKLV SDUDPHWHU� WKH FRQWURO
H[HFXWHV WKH LQWHUUXSW PDFUR DV LI D QRQ�PRGDO SDUDPDFUR FDOO �*���
ZHUH EHLQJ XVHG� 7KLV DGGV DV RQH RI WKH IRXU QHVWLQJ OHYHOV RI WKH
SDUDPDFURV� 7KH LQWHUUXSW PDFUR LV H[HFXWHG ZLWK WKH VDPH
SURYLVLRQV DV D *�� SDUDPDFUR FDOO�

7KH NH\ GLIIHUHQFH D EHWZHHQ PDFUR W\SH DQG D VXESURJUDP W\SH RI
FDOO �DVLGH IURP PD[LPXP QHVWLQJ OHYHO FRQVLGHUDWLRQV� LV WKDW WKH
VXESURJUDP FDOO XVHV WKH VDPH ORFDO SDUDPHWHU DVVLJQPHQWV DV WKH
FDOOLQJ SURJUDP� 7KH PDFUR W\SH RI FDOO JHWV LWV RZQ VHW RI ORFDO
SDUDPHWHU DVVLJQPHQWV�

3DUDPHWHU 3DUDPHWHU
1XPEHU

,QWHUUXSW � URXWLQH FDOO >���@

,QWHUUXSW � URXWLQH FDOO >���@

,QWHUUXSW � URXWLQH FDOO >���@

,QWHUUXSW � URXWLQH FDOO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 6XESURJUDP

�E� 0DFUR

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�



�����,QWHUUXSW 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

,QWHUUXSW � 6HUYLFH $FWLRQ

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV ZKHQ SURJUDP H[HFXWLRQ ZLOO EH
LQWHUUXSWHG E\ DQ LQWHUUXSW SDUDPDFUR VLJQDO WKDW LV UHFHLYHG ZKHQ
WKH FRQWURO LV H[HFXWLQJ D SURJUDP EORFN� :KHQ WKH FRQWURO LV QRW
H[HFXWLQJ D EORFN �&\FOH 6XVSHQG RU LQ EHWZHHQ EORFNV LQ 6LQJOH
%ORFN PRGH�� WKH LQWHUUXSW PDFUR LV DOZD\V H[HFXWHG ZKHQ WKH VLJQDO
LV UHFHLYHG� 7KHUH DUH WZR DYDLODEOH PHWKRGV IRU WKH SRLQW RI
LQWHUUXSWLRQ GXULQJ SURJUDP EORFN H[HFXWLRQ� 7KH\ DUH�

,PPHGLDWH �� :KHQ LPPHGLDWH LV VHOHFWHG IRU WKLV SDUDPHWHU� WKH
FRQWURO ZLOO KDOW SURJUDP H[HFXWLRQ UHJDUGOHVV RI WKH FXUUHQW VWDWXV RI
D SURJUDP EORFN� DQG H[HFXWH WKH LQWHUUXSW PDFUR� :KHQ WKH
LQWHUUXSW PDFUR LV FRPSOHWHG� WKH FRQWURO ZLOO UHWXUQ H[HFXWLRQ WR WKH
SRLQW LQ WKH EORFN ZKHUH H[HFXWLRQ ZDV KDOWHG�

'HOD\ �� :KHQ GHOD\ LV VHOHFWHG IRU WKLV SDUDPHWHU� WKH FRQWURO ZLOO
ZDLW WR KDOW SURJUDP H[HFXWLRQ XQWLO WKH FXUUHQWO\ H[HFXWLQJ EORFN LV
FRPSOHWHG� 7KH LQWHUUXSW PDFUR ZLOO WKHQ EH H[HFXWHG LQ EHWZHHQ
EORFNV� :KHQ WKH LQWHUUXSW PDFUR LV FRPSOHWHG� WKH FRQWURO ZLOO
UHWXUQ H[HFXWLRQ WR WKH EHJLQQLQJ RI WKH QH[W EORFN�

3DUDPHWHU 3DUDPHWHU
1XPEHU

,QWHUUXSW � VHUYLFH DFWLRQ >���@

,QWHUUXSW � VHUYLFH DFWLRQ >���@

,QWHUUXSW � VHUYLFH DFWLRQ >���@

,QWHUUXSW � VHUYLFH DFWLRQ >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,PPHGLDWH

�E� 'HOD\HG

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

5RXJKLQJ &\FOH 3DUDPHWHUV

7KLV FKDSWHU RIIHUV D GLVFXVVLRQ RQ WKH URXJKLQJ F\FOH SDUDPHWHUV
�VRPHWLPHV UHIHUUHG WR DV FRPSRXQG WXUQLQJ URXWLQHV�� 5RXJKLQJ
F\FOHV DUH RQO\ DYDLODEOH IRU ODWKH FRQWURO W\SHV�

7KH IROORZLQJ VFUHHQV EHFRPH DYDLODEOH ZKHQ ´5RXJKLQJ &\FOH
3DUDPHWHUVµ LV VHOHFWHG IURP WKH PDLQ PHQX VFUHHQ�

,PSRUWDQW� 5RXJKLQJ F\FOHV DUH QRW DYDLODEOH IRU PLOO FRQWURO
W\SHV� ,I DQ DWWHPSW LV PDGH WR DFFHVV WKLV SDUDPHWHU
JURXS ZKHQ D PLOO FRQWURO W\SH KDV EHHQ VHOHFWHG� WKH
PHVVDJH ´1R 3DUDPHWHUV )RU &XUUHQW &RQILJXUDWLRQµ LV
GLVSOD\HG RQ WKH ZRUN VWDWLRQ� ,W LV QHFHVVDU\ WR VHOHFW D
ODWKH FRQWURO W\SH WR VHW DQ\ SDUDPHWHUV LQ WKLV
SDUDPHWHU JURXS�

5RXJKLQJ F\FOH SDUDPHWHUV DUH VHW IRU WKH F\FOHV FDOOHG E\ WKHVH
*��FRGHV�

'HVFULSWLRQ * FRGH
6\VWHP $

* FRGH
6\VWHP %

* FRGH
6\VWHP &

2�'� DQG ,�' ILQLVKLQJ &\FOH *�� *�� *��

2�' DQG ,�' 5RXJKLQJ &\FOH *�� *�� *��

5RXJK )DFLQJ 5RXWLQH *�� *�� *��

&DVWLQJ�)RUJLQJ 5RXJKLQJ &\FOH *�� *�� *��

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU PRUH
LQIRUPDWLRQ RQ WKHVH *�FRGHV�

)XQFWLRQ

7KLV SDUDPHWHU RQO\ DSSOLHV WR WKH 2�' DQG ,�' 5RXJKLQJ URXWLQH
DQG WKH 5RXJK )DFLQJ URXWLQH� 7KLV SDUDPHWHU VHWV WKH GHIDXOW YDOXH
RI ´5µ IRU WKH URXJKLQJ F\FOHV� ´5µ LV WKH GLVWDQFH WKDW WKH FXWWLQJ
WRRO LV UHWUDFWHG DIWHU HDFK URXJK FXW LV PDGH DFURVV WKH SDUWV FRQWRXU�

&KDSWHU 2YHUYLHZ

5RXJKLQJ &\FOH
3DUDPHWHUV

5RXJKLQJ &\FOHV 5HWUDFW
$PRXQW



����� 5RXJKLQJ &\FOH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH YDOXH VHW KHUH ZLWK WKLV SDUDPHWHU LV XVHG RQO\ ZKHQ QR 5��ZRUG
LV SURJUDPPHG LQ WKH EORFN WKDW GHILQHV WKH SDUDPHWHUV IRU WKH
URXJKLQJ�IDFLQJ URXWLQHV� ,I DQ 5 ZRUG LV SURJUDPPHG LQ WKH
SURJUDP EORFN� WKHQ WKH YDOXH VHW ZLWK WKLV SDUDPHWHU LV LJQRUHG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

������� LQ WR ��������� LQ

RU

������� PP WR ���������� PP

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU RQO\ DSSOLHV WR WKH 2�' DQG ,�' 5RXJKLQJ &\FOH DQG
WKH 5RXJK )DFLQJ F\FOH �*�� DQG *�� ODWKH * FRGH V\VWHP &�� 7KLV
SDUDPHWHU LV XVHG DV DQ RYHUULGH IRU D SURJUDPPHG GHSWK RI FXW�
7\SLFDOO\ WKH SURJUDPPHU GHWHUPLQHV WKH GHSWK RI HDFK FXW IRU HDFK
SDVV ZLWK WKHVH F\FOHV E\ SURJUDPPLQJ D ´'µ ZRUG LQ WKH FDOOLQJ
EORFN� 6HWWLQJ WKLV SDUDPHWHU DW ���� DOORZV WKH IXOO GHSWK RI FXW DV
SURJUDPPHG ZLWK D ' ZRUG WR EH PDGH�

:KHQ D YDOXH RWKHU WKDQ ���� LV HQWHUHG IRU WKLV SDUDPHWHU� WKHQ WKDW
SHUFHQWDJH� WLPHV WKH SURJUDPPHG ´'µ ZRUG� LV XVHG DV WKH GHSWK RI
FXW IRU HDFK SDVV RI WKHVH F\FOHV� 7\SLFDOO\ WKLV LV GRQH ZKHQ WKH
PDWHULDO EHLQJ FXW LV FKDQJHG RU LI D GLIIHUHQW TXDOLW\ ILQLVK LV
GHVLUHG� DQG LW LV QRW FRQYHQLHQW WR JR LQWR WKH SURJUDP DQG DOWHU WKH
YDOXH RI ´'�µ

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

� WR ����

3HUFHQW RI &XWWLQJ 'HSWK



�����5RXJKLQJ &\FOH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV DQG SURFHVVHV�

)XQFWLRQ

7KLV SDUDPHWHU DSSOLHV RQO\ WR WKH 2�' DQG ,�' 5RXJKLQJ &\FOH DQG
WKH 5RXJK )DFLQJ F\FOH� 7KLV SDUDPHWHU LV XVHG WR IRUFH WKH FRQWURO
WR PDNH D ILQLVKLQJ SDVV WKDW FXWV SDUDOOHO WR WKH ZRUNSLHFH·V H[DFW
FRQWRXU� 7\SLFDOO\ WKLV ILQLVKLQJ SDVV LV GHILQHG ZLWK WKH , DQG�RU .
ZRUGV LQ WKH FDOOLQJ EORFN� 7KLV ILQLVKLQJ SDVV LV PDGH DW WKH VDPH
IHHGUDWH DV WKH URXJK FRQWRXULQJ URXWLQH XVHG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

,PSRUWDQW� 7KLV SDUDPHWHU LV QRW UHODWHG WR WKH ILQLVKLQJ FXW PDGH
E\ WKH 2�'� DQG ,�'� ILQLVKLQJ F\FOH� ,I DQ DPRXQW RI
PDWHULDO LV WR EH OHIW RQ WKH ZRUNSLHFH WR EH UHPRYHG
ODWHU E\ D 2�' DQG ,�'� ILQLVKLQJ F\FOH� WKH ILQLVKLQJ
SDVV GLVFXVVHG KHUH ZLOO QRW DIIHFW WKLV PDWHULDO� 7KLV
SDUDPHWHU LV UHODWHG WR WKH ILQLVKLQJ SDVV WKDW LV PDGH
LPPHGLDWHO\ DIWHU WKH EDVLF FRQWRXU RI WKH SDUW KDV EHHQ
URXJKHG RXW ZLWK D 2�'� DQG ,�'� 5RXJKLQJ &\FOH RU D
5RXJK )DFLQJ 5RXWLQH�

:KHQ WKLV SDUDPHWHU LV VHW� $QG LI� 7KHQ�

758( DQ , DQG�RU . SDUDPHWHU LV SURJUDPPHG LQ WKH FDOOLQJ EORFN�
WKHQ WKH DPRXQW RI PDWHULDO UHPRYHG RQ WKLV ODVW SDVV LV HTXDO
WR WKH , DQG�RU . DPRXQWV

WKH FRQWURO DOZD\V FXWV D ILQLVKLQJ SDVV DV WKH
ODVW SDVV RI WKH 2�' DQG ,�' 5RXJKLQJ &\FOH
RU WKH 5RXJK )DFLQJ F\FOH

QR , DQG�RU . LV SURJUDPPHG LQ WKH FDOOLQJ EORFN� WKHQ WKH
ILQLVKLQJ SDVV LV PDGH DORQJ WKH ZRUNSLHFH FRQWRXU �UHPRYLQJ
ZKDWHYHU PDWHULDO LV OHIW E\ WKH URXJKLQJ RSHUDWLRQ� � RU �� WKH
DPRXQW SURJUDPPHG IRU DQ 2�'� DQG ,�'� ILQLVKLQJ F\FOH
�SURJUDPPHG ZLWK D 8 DQG�RU : LI DQ\�

)$/6( WKH , DQG�RU . SDUDPHWHUV DUH SURJUDPPHG LQ WKH FDOOLQJ EORFN WKLV LV WKH RQO\ WLPH WKDW D ILQLVKLQJ SDVV LV
PDGH GXULQJ WKHVH F\FOHV

QR , DQG�RU . SDUDPHWHUV DUH SURJUDPPHG QR ILQLVKLQJ SDVV LV PDGH

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

3HUIRUP D 5RXJK�)LQLVK
&XW



����� 5RXJKLQJ &\FOH 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV DQG SURFHVVHV�

)XQFWLRQ

7KLV SDUDPHWHU DSSOLHV WR WKH 2�' DQG ,�' 5RXJKLQJ &\FOH� DQG WKH
5RXJK )DFLQJ F\FOH �*�� DQG *�� ODWKH *�FRGH V\VWHP &�� 8VH WKLV
SDUDPHWHU WR HVWDEOLVK WKH OHDVW DPRXQW RI PDWHULDO WKDW FDQ EH
UHPRYHG LQ D VLQJOH SDVV�

7\SLFDOO\ WKH SURJUDPPHU GHWHUPLQHV WKH GHSWK RI HDFK SDVV LQ WKHVH
F\FOHV E\ SURJUDPPLQJ D ´'µ ZRUG LQ WKH FDOOLQJ EORFN� ,I WKH
GHSWK RI SDVV JHQHUDWHG E\ WKLV ' ZRUG LV VPDOOHU WKDQ WKH YDOXH
DVVLJQHG ZLWK WKLV SDUDPHWHU� WKH FRQWURO ZLOO LQFUHDVH WKH GHSWK RI
FXW XS WR WKH YDOXH DVVLJQHG KHUH� ,I WKH ODVW ILQLVKLQJ SDVV LV
FDOFXODWHG WR EH VPDOOHU WKDQ WKLV YDOXH� WKH FRQWURO ZLOO GHFUHDVH
SULRU URXJKLQJ FXWV WR DOORZ HQRXJK PDWHULDO WR UHPDLQ IRU WKH ILQDO
SDVV WR EH DV ODUJH DV WKH YDOXH RI
WKLV SDUDPHWHU�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

������� LQ WR ��������� LQ

RU

������� PP WR ���������� PP

1RWHV

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

(1' 2) &+$37(5

5RXJKLQJ &\FOH 7KUHVKROG
'HSWK



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6ROLG� WDSSLQJ 3DUDPHWHUV

6ROLG��WDSSLQJ SDUDPHWHUV OHW \RX VSHFLI\ $03 UDPSV DQG PD[LPXP
WDSSLQJ VSHHGV IRU HDFK JHDU RI HDFK VSLQGOH� 7KH WZR W\SHV RI
VROLG��WDSSLQJ SDUDPHWHUV DUH DFFHOHUDWLRQ WLPH DQG PD[LPXP
WDSSLQJ VSHHG�

:KHQ \RX VHOHFW WKH ´6ROLG��WDSSLQJ 3DUDPHWHUVµ JURXS IURP WKH
PDLQ PHQX LQ $03� WKH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV�

,PSRUWDQW� )RU VROLG��WDSSLQJ� LI WKH $03HG WDSSLQJ D[LV LV GHILQHG
DV D ]HUR IROORZLQJ HUURU �=)(� SRVLWLRQ ORRS W\SH� WKHQ
GXULQJ VROLG��WDSSLQJ� WKH VSLQGOH ZLOO EH IRUFHG WR EH
WKH VDPH ORRS W\SH DQG KDYH WKH VDPH SHUFHQW IHHG
IRUZDUG DV WKH WDSSLQJ D[LV�

&KDSWHU 2YHUYLHZ



����� 6ROLG��WDSSLQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

(QWHU WKH WLPH LQ VHFRQGV UHTXLUHG IRU WKH VSLQGOH WR DFFHOHUDWH IURP
� USP WR WKH PD[LPXP VROLG�WDSSLQJ VSHHG LQ WKLV JHDU�

)RU H[DPSOH� HQWHU ����� LI LW WDNHV ��� PVHF WR DFFHOHUDWH IURP �
USP WR WKH PD[LPXP VROLG�WDSSLQJ VSHHG LQ WKLV JHDU�

3DUDPHWHU 3DUDPHWHU
1XPEHU

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

$FF WLPH IRU 6SLQGOH �� *HDU � >���@

5DQJH

������� WR ���������� VHFRQGV

1RWHV

9DOXHV PXVW EH HQWHUHG IRU DOO JHDU UDQJHV VSHFLILHG E\ WKH SDUDPHWHU
1XPEHU RI *HDUV 8VHG� ,I DQ\ RI WKH JHDUV XVHG KDV QR YDOXH RU DQ
LOOHJDO YDOXH HQWHUHG KHUH� WKH FRQWURO DVVXPHV WKDW QR JHDUV DUH
DYDLODEOH DQG QHYHU UHTXHVWV D JHDU FKDQJH�

8VH WKHVH SDUDPHWHUV IRU VSLQGOH RULHQW DFFHOHUDWLRQ DQG DFFHOHUDWLRQ
GXULQJ VROLG��WDSSLQJ� )RU VROLG��WDSSLQJ� WKH ORZHU RI WKH WZR
DFFHOHUDWLRQV �WDSSLQJ D[LV DQG VSLQGOH� LV DSSOLHG WR ERWK PRWLRQV�

$FFHOHUDWLRQ 7LPH



�����6ROLG��WDSSLQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

(QWHU WKH PD[LPXP VSHHG LQ USP DW ZKLFK VROLG��WDSSLQJ FDQ WDNH
SODFH IRU WKLV JHDU RI WKLV VSLQGOH�

3DUDPHWHU 3DUDPHWHU
1XPEHU

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

0D[ WDS VSHHG IRU 6SQ �� *HDU � >���@

5DQJH

��� WR 0D[� 6SLQGOH 6SHHG IRU WKDW JHDU IRU WKDW VSLQGOH �USP�

1RWHV

9DOXHV PXVW EH HQWHUHG IRU DOO JHDU UDQJHV VSHFLILHG E\ WKH SDUDPHWHU
1XPEHU RI *HDUV 8VHG� ,I DQ\ RI WKH JHDUV XVHG KDV QR YDOXH RU DQ
LOOHJDO YDOXH HQWHUHG KHUH� WKH FRQWURO DVVXPHV WKDW QR JHDUV DUH
DYDLODEOH DQG QHYHU UHTXHVWV D JHDU FKDQJH�

,PSRUWDQW� 7KLV SDUDPHWHU DOVR VHWV WKH VSLQGOH UDPS GXUDWLRQ ZKHQ
VROLG��WDSSLQJ LV QRW EHLQJ XVHG� 5HIHU WR SDJH ������

(1' 2) &+$37(5

0D[LPXP 7DSSLQJ 6SHHG



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&\OLQGULFDO�9LUWXDO &
3DUDPHWHUV

7KHVH SDUDPHWHUV VSHFLI\ WKH FRQILJXUDWLRQ RI WKH D[HV GXULQJ
F\OLQGULFDO LQWHUSRODWLRQ RSHUDWLRQV RQ D PLOO RU 9LUWXDO & RSHUDWLRQV
RQ D ODWKH� 5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU
PRUH LQIRUPDWLRQ RQ WKHVH IHDWXUHV� ,I \RX DUH XVLQJ WKH PXOWLVSLQGOH
IHDWXUH� WKH 9LUWXDO & SDUDPHWHUV DSSO\ RQO\ WR 6SLQGOH ��

7KH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV ZKHQ \RX VHOHFW WKH
´&\OLQGULFDO�9LUWXDO & 3DUDPHWHUVµ JURXS IURP WKH PDLQ PHQX
VFUHHQ�

7KHVH SDUDPHWHUV DUH GLVSOD\HG ZKHQ \RX VHOHFW FRQWURO W\SH
´0,//µ

7KHVH SDUDPHWHUV DUH GLVSOD\HG ZKHQ \RX VHOHFW FRQWURO W\SH ´/DWKHµ

&KDSWHU 2YHUYLHZ



����� &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH PLOO F\OLQGULFDO LQWHUSRODWLRQ SDUDPHWHUV DUH FRYHUHG LQ WKH
IROORZLQJ VXEVHFWLRQV�

5HIHU WR \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO IRU GHWDLOV RQ WKH
F\OLQGULFDO LQWHUSRODWLRQ IHDWXUH�

&\OLQGULFDO )HHG $[LV 1DPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
WKH IHHG D[LV GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� 7KH PLOO WRRO·V
SRVLWLRQ DORQJ WKH IHHG D[LV GHWHUPLQHV WKH GHSWK RI WKH FRQWRXU FXWV
GXULQJ F\OLQGULFDO LQWHUSRODWLRQ�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH IHHG D[LV PXVW EH DQ
D[LV LQ WKH FXUUHQW PDFKLQH FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

&\OLQGULFDO )HHG $[LV 1DPH >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\�

&\OLQGULFDO 3DUN $[LV 1DPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
WKH SDUN D[LV GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� 7KH SDUN D[LV LV XVHG
WR DOLJQ WKH PLOO WRRO ZLWK WKH FHQWHU�OLQH RI WKH URWDU\ D[LV�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH SDUN D[LV PXVW EH DQ
D[LV LQ WKH FXUUHQW PDFKLQH FRQILJXUDWLRQ RU FRQILJXUHG
DV QRQH�

0LOO &\OLQGULFDO
,QWHUSRODWLRQ 3DUDPHWHUV



�����&\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH FRQWURO PRYHV WKH
PLOO WRRO DORQJ WKH SDUN D[LV WR WKH D[LV SRVLWLRQ VSHFLILHG E\ WKH
5RWDU\ &HQWHU 3DUN &RRUGLQDWH SDUDPHWHU�

2QFH WKH WRRO LV SRVLWLRQHG DW WKH SDUN FRRUGLQDWH RI WKH SDUN D[LV�
WKH SDUN D[LV LV ORFNHG DW LWV FXUUHQW SRVLWLRQ� 7KH FRQWURO ZLOO QRW
DOORZ DQ\ DGGLWLRQDO SDUN D[LV FRPPDQGV GXULQJ F\OLQGULFDO
LQWHUSRODWLRQ� 7KLV SUHYHQWV WKH WRRO IURP EHLQJ PRYHG RII WKH
FHQWHU�OLQH RI WKH URWDU\ D[LV GXULQJ F\OLQGULFDO LQWHUSRODWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

&\OLQGULFDO 3DUN $[LV 1DPH >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\�

&\OLQGULFDO /LQHDU $[LV 1DPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
WKH F\OLQGULFDO OLQHDU D[LV GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� 7KH OLQHDU
D[LV DQG WKH URWDU\ D[LV ZLOO EH WKH WZR D[HV RI WKH FLUFXODU SODQH
GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� /LQHDU D[LV PRWLRQV DUH LQWHUSRODWHG
ZLWK URWDU\ D[LV PRWLRQV WR FXW FRQWRXUV RQ WKH F\OLQGULFDO
ZRUNSLHFH�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH OLQHDU D[LV PXVW EH DQ
D[LV LQ WKH FXUUHQW PDFKLQH FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

&\OLQGULFDO /LQHDU $[LV 1DPH >���@



����� &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\�

&\OLQGULFDO 5RWDU\ $[LV 1DPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
WKH F\OLQGULFDO URWDU\ D[LV GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� 7KH
URWDU\ D[LV DQG WKH OLQHDU D[LV ZLOO EH WKH WZR D[HV RI WKH FLUFXODU
SODQH GXULQJ F\OLQGULFDO LQWHUSRODWLRQ� 5RWDU\ D[LV PRWLRQV DUH
LQWHUSRODWHG ZLWK OLQHDU D[LV PRWLRQV WR FXW FRQWRXUV RQ WKH
F\OLQGULFDO ZRUNSLHFH�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH URWDU\ D[LV PXVW EH DQ
D[LV LQ WKH FXUUHQW PDFKLQH FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

&\OLQGULFDO 5RWDU\ $[LV 1DPH >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\� )



�����&\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5RWDU\ &HQWHU )HHG &RRUGLQDWH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH F\OLQGULFDO LQWHUSRODWLRQ IHHG D[LV
FRRUGLQDWH WKDW FRUUHVSRQGV WR WKH FHQWHU RI WKH F\OLQGULFDO
LQWHUSRODWLRQ URWDU\ D[LV� 7KLV FRRUGLQDWH LV XVHG WR DOLJQ WKH IHHG
D[LV ZLWK WKH FHQWHU�OLQH RI WKH URWDU\ D[LV�

,PSRUWDQW� 7KH FHQWHU RI WKH F\OLQGULFDO LQWHUSRODWLRQ URWDU\ D[LV
PXVW FRLQFLGH ZLWK WKH FHQWHU RI WKH F\OLQGULFDO
ZRUNSLHFH�

:KHQ F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH FRQWURO PRYHV WKH
PLOO WRRO DORQJ WKH IHHG D[LV WR WKH IHHG D[LV FRRUGLQDWH VSHFLILHG E\
WKLV SDUDPHWHU� 7KLV DOLJQV WKH IHHG D[LV ZLWK WKH FHQWHU�OLQH RI WKH
URWDU\ D[LV� 7KH FRQWURO WKHQ PRYHV WKH WRRO DORQJ WKH IHHG D[LV WR
WKH UDGLXV VSHFLILHG E\ WKH 5 SDUDPHWHU LQ WKH *���� EORFN�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

5RWDU\ &HQWHU )HHG &RRUGLQDWH >���@

5DQJH

�������������� WR ������������ LQ�

RU

��������������� WR ������������� PP

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\�

5RWDU\ &HQWHU 3DUN &RRUGLQDWH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH F\OLQGULFDO LQWHUSRODWLRQ SDUN D[LV
FRRUGLQDWH WKDW FRUUHVSRQGV WR WKH FHQWHU RI WKH F\OLQGULFDO
LQWHUSRODWLRQ URWDU\ D[LV� 7KLV FRRUGLQDWH LV XVHG WR DOLJQ WKH SDUN
D[LV ZLWK WKH FHQWHU�OLQH RI WKH URWDU\ D[LV�

,PSRUWDQW� 7KH FHQWHU RI WKH F\OLQGULFDO LQWHUSRODWLRQ URWDU\ D[LV
PXVW FRLQFLGH ZLWK WKH FHQWHU RI WKH F\OLQGULFDO
ZRUNSLHFH�



����� &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH FRQWURO PRYHV WKH
WRRO DORQJ WKH SDUN D[LV WR WKH SDUN D[LV FRRUGLQDWH VSHFLILHG E\ WKLV
SDUDPHWHU� 7KLV DOLJQV WKH SDUN D[LV ZLWK WKH FHQWHU�OLQH RI WKH URWDU\
D[LV� 7KH SDUN D[LV LV WKHQ ´SDUNHGµ E\ WKH FRQWURO�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

5RWDU\ &HQWHU 3DUN &RRUGLQDWH >���@

5DQJH

�������������� WR ������������ LQ�

RU

��������������� WR ������������� PP

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO FRQWUROV RQO\�

7KH ODWKH 9LUWXDO & SDUDPHWHUV DUH FRYHUHG LQ WKH IROORZLQJ
VXEVHFWLRQV�

9LUWXDO & 5RWDU\ $[LV

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
9LUWXDO & URWDU\ D[LV GXULQJ 9LUWXDO & F\OLQGULFDO LQWHUSRODWLRQ�
:KHQ 9LUWXDO & F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH URWDU\ D[LV
FRPPDQGV DUH VHQW WR WKH D[LV VSHFLILHG E\ WKLV SDUDPHWHU�

,PSRUWDQW� ,I WKH D[LV QDPH VSHFLILHG E\ WKLV SDUDPHWHU LV QRW DQ
D[LV LQ WKH FXUUHQW PDFKLQH FRQILJXUDWLRQ� WKH URWDU\
D[LV FRPPDQGV ZLOO EH VHQW WR WKH VSLQGOH�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

9LUWXDO & 5RWDU\ $[LV >���@

/DWKH 9LUWXDO & 3DUDPHWHUV



�����&\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

(QG )DFH 0LOOLQJ $[LV

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
HQG IDFH PLOOLQJ D[LV GXULQJ 9LUWXDO & HQG IDFH PLOOLQJ� 7KLV D[LV
ZLOO EH SHUSHQGLFXODU WR WKH GLDPHWHU DQG IHHG D[HV GXULQJ 9LUWXDO &
HQG IDFH PLOOLQJ�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH HQG IDFH PLOOLQJ D[LV
PXVW QRW EH DQ D[LV LQ WKH FXUUHQW PDFKLQH
FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

(QG )DFH 0LOOLQJ $[LV >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�



����� &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

(QG )DFH 0LOOLQJ ,QFUHPHQWDO $[LV

)XQFWLRQ

,PSRUWDQW� 7KH (QG )DFH 0LOOLQJ ,QFUHPHQWDO $[LV SDUDPHWHU LV
XVHG RQO\ IRU ODWKH W\SH $�

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW ZLOO EH
HQG IDFH PLOOLQJ LQFUHPHQWDO D[LV GXULQJ 9LUWXDO & HQG IDFH PLOOLQJ�
7KLV LQFUHPHQWDO D[LV ZLOO EH SHUSHQGLFXODU WR WKH GLDPHWHU DQG IHHG
D[HV GXULQJ 9LUWXDO & HQG IDFH PLOOLQJ�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH HQG IDFH PLOOLQJ
LQFUHPHQWDO D[LV PXVW QRW EH DQ D[LV LQ WKH FXUUHQW
PDFKLQH FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

(QG )DFH 0LOOLQJ ,QFUHPHQWDO $[LV >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�

(QG )DFH $[LV ,QWHJUDQG 1DPH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH LQWHJUDQG QDPH RI WKH HQG IDFH PLOOLQJ
D[LV GXULQJ 9LUWXDO & HQG IDFH PLOOLQJ� 7KH HQG IDFH D[LV LQWHJUDQG
QDPH LV XVHG ZKLOH SURJUDPPLQJ LQ PRGHV ZKHUH DQ LQWHJUDQG OHWWHU
LV H[SHFWHG�

7KH QXPHULF YDOXH SURJUDPPHG ZLWK WKH HQG IDFH D[LV LQWHJUDQG
QDPH LV WKH LQWHJUDQG YDOXH IRU WKH HQG IDFH PLOOLQJ D[LV� 7KLV YDOXH
LV XVHG E\ WKH FRQWURO WR UHIHUHQFH D SRLQW RQ WKH HQG IDFH PLOOLQJ
D[LV WKDW LV XVHG LQ FDOFXODWLQJ DUF FHQWHUV� IL[HG F\FOH YDULDEOHV� DQG
RWKHU VLPLODU IXQFWLRQV�



�����&\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

(QG )DFH $[LV ,QWHJUDQG 1DPH >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,

�E� -

�F� .

�G� 1RQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�

$[LV $ORQJ &HQWHU /LQH

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH PDFKLQH D[LV WKDW LV SDUDOOHO
WR WKH VSLQGOH FHQWHU�OLQH GXULQJ 9LUWXDO & F\OLQGULFDO LQWHUSRODWLRQ�
7KLV D[LV LV WKH OLQHDU D[LV GXULQJ 9LUWXDO & F\OLQGULFDO LQWHUSRODWLRQ
DQG WKH IHHG D[LV GXULQJ 9LUWXDO & HQG IDFH PLOOLQJ�

,PSRUWDQW� 7KH PDFKLQH D[LV QDPHG DV WKH D[LV DORQJ WKH FHQWHU
OLQH PXVW EH DQ D[LV LQ WKH FXUUHQW PDFKLQH
FRQILJXUDWLRQ�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$[LV $ORQJ &HQWHU /LQH >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�



������ &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)HHG $[LV 3DUN /RFDWLRQ

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU WKH WRRO LV SRVLWLRQHG DORQJ WKH IHHG
D[LV QHDUHVW WR PDFKLQH ]HUR RU IDUWKHVW IURP PDFKLQH ]HUR RI WKH
F\OLQGULFDO ZRUNSLHFH� 7KLV SDUDPHWHU SURYLGHV WKH RSWLRQ RI FXWWLQJ
WKH FRQWRXU RQ HLWKHU VLGH RI WKH F\OLQGULFDO ZRUNSLHFH�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

)HHG $[LV 3DUN /RFDWLRQ >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 1HDUHVW 7R 0DFKLQH =HUR

�E� )DUWKHVW )URP 0DFKLQH =HUR

1RWHV

7KLV SDUDPHWHU LV XVHG IRU PLOO DQG ODWKH FRQWUROV�

$XWRPDWLF +RPH RQ 9LUWXDO & (QWU\

)XQFWLRQ

,PSRUWDQW� 7KLV SDUDPHWHU DQG WKH GLVFXVVLRQ LQFOXGHG KHUH
DVVXPHV WKDW WKH ODWKH VSLQGOH KDV EHHQ GHILQHG WR EH WKH
9LUWXDO & D[LV IRU \RXU PDFKLQH� ,I WKLV LV QRW WKH FDVH�
LJQRUH WKH GLVFXVVLRQ KHUH DQG VHW WKLV SDUDPHWHU WR
´12�µ

7KLV SDUDPHWHU VSHFLILHV ZKHWKHU DQ DXWRPDWLF VSLQGOH KRPLQJ
RSHUDWLRQ LV WR EH SHUIRUPHG E\ WKH FRQWURO ZKHQ WKH 9LUWXDO &
IHDWXUH LV DFWLYDWHG� -XVW EHIRUH WKH ILUVW PRYH LV SHUIRUPHG LQ WKH
9LUWXDO & PRGH� WKH FRQWURO VHWV WKH FXUUHQW VSLQGOH ORFDWLRQ WR DQJOH
]HUR�

)RU VRPH DSSOLFDWLRQV WKH ORFDWLRQ RI WKLV ]HUR SRLQW LV QRW VLJQLILFDQW
DQG PD\ EH GHILQHG DV DQ\ ORFDWLRQ LQ WKH ��� GHJUHH URWDWLRQ RI WKH
VSLQGOH� +RZHYHU� IRU DSSOLFDWLRQV UHTXLULQJ WKDW WKH FRQWRXU EH FXW
DW D VSHFLILF RULHQWDWLRQ RI WKH SDUW� LW LV QHFHVVDU\ WKDW WKLV ]HUR SRLQW
EH DFFXUDWHO\ GHILQHG DQG UHSHDWDEOH�

)RU RULHQWDWLRQ GHSHQGHQW DSSOLFDWLRQV LW LV UHFRPPHQGHG WKDW D
VSLQGOH KRPLQJ RSHUDWLRQ EH SHUIRUPHG SULRU WR HQWHULQJ WKH
9LUWXDO & PRGH�



������&\OLQGULFDO�9LUWXDO & 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

2QH PHWKRG RI SHUIRUPLQJ D VSLQGOH KRPH RSHUDWLRQ LV WR XVH VSLQGOH
RULHQW �0���� 6SLQGOH KRPLQJ LV SHUIRUPHG DXWRPDWLFDOO\ ZKHQ WKH
FRQWURO HQWHUV VSLQGOH RULHQW PRGH� 7KLV PHWKRG UHTXLUHV WKDW WKH
SDUW SURJUDP� ORJLF SURJUDP� RU RSHUDWRU H[HFXWH D VSLQGOH RULHQW
�0��6�� LPPHGLDWHO\ SULRU WR HQWHULQJ 9LUWXDO & PRGH�

,QVWHDG� WKLV SDUDPHWHU FDQ EH XVHG WR IRUFH D VSLQGOH KRPH RSHUDWLRQ
HDFK WLPH 9LUWXDO & PRGH LV HQWHUHG� %\ VHWWLQJ WKLV SDUDPHWHU WR
´<(6�µ WKH FRQWURO ZLOO DXWRPDWLFDOO\ SHUIRUP D VSLQGOH KRPH
RSHUDWLRQ DQG ORFDWH WKH VSLQGOH WR ]HUR� 7KLV KRPLQJ RSHUDWLRQ ZLOO
RFFXU LPPHGLDWHO\ EHIRUH WKH ILUVW PRYH LV SHUIRUPHG LQ9LUWXDO &
PRGH�

3DUDPHWHU
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$XWRPDWLF +RPH RQ 9LUWXDO & (QWU\ >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

7KLV SDUDPHWHU LV XVHG IRU ODWKH FRQWUROV RQO\�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3URELQJ 3DUDPHWHUV

7KH ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ ZKHQ WKH ´3URELQJ 3DUDPHWHUVµ
JURXS LV VHOHFWHG�

:KHQ \RX VHOHFW FRQWURO W\SH ´0,//µ WKHVH SDUDPHWHUV DUH
GLVSOD\HG�

:KHQ \RX VHOHFW FRQWURO W\SH ´/DWKHµ WKHVH SDUDPHWHUV DUH GLVSOD\HG
�

,I WKH DSSOLFDWLRQ W\SH LV� DQG WKH FRQWURO W\SH LV� WKHVH SDUDPHWHUV GR QRW DSSHDU�

0LOO�/DWKH /DWKH � $SSURDFK 'LVWDQFH �5�
� 7ROHUDQFH %DQG 'LVWDQFH �'�
� $SSURDFK 5DWH �(�
� 3UREH 5DWH �)�

$GDSWLYH GHSWK SUREH LV GLVFXVVHG RQ SDJH ������

)XQFWLRQ

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU LV WKH SUREH OHQJWK XVHG IRU
SUREH OHQJWK FRPSHQVDWLRQ LQ *��·V F\FOHV� 3UREH OHQJWK LV WKH
GLVWDQFH IURP WKH WRRO *DXJH 3RLQW RQ WKH WRRO KROGHU WR WKH FHQWHU RI
WKH SUREH UDGLXV� DV PHDVXUHG RQO\ DORQJ WKH D[LV WKDW WKH SUREH
H[WHQGV�

)RU H[DPSOH� LI WKH SUREH H[WHQGV DORQJ WKH = D[LV� EXW LV PRXQWHG
RII FHQWHU IURP WKH WRRO *DXJH 3RLQW� WKH 3UREH /HQJWK
&RPSHQVDWLRQ DPRXQW LV RQO\ WKH DPRXQW WKDW LW H[WHQGV DORQJ WKH =
D[LV�

&KDSWHU 2YHUYLHZ

3UREH /HQJWK
&RPSHQVDWLRQ



����� 3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ���������� PP� RU

������� WR �������� LQ�

7KLV LV D SHU SURFHVV SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO
D[HV�

)XQFWLRQ

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU LV WKH SUREH UDGLXV XVHG IRU
SUREH UDGLXV FRPSHQVDWLRQ LQ *��·V� *��·V� DQG *��·V F\FOHV� 3UREH
UDGLXV UHIHUV WR WKH UDGLXV RI WKH SUREH WLS� ,I WKH GRFXPHQWDWLRQ IRU
\RXU SUREH OLVWV D WLS GLDPHWHU� HQWHU KDOI RI WKDW YDOXH KHUH�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ��������� PP RU

������� WR �������� LQ�

7KLV LV D SHU SURFHVV SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO
D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR GHWHUPLQH ZKHQ WKH FRQWURO UHFRJQL]HV D
VLJQDO IURP D SUREH WR H[HFXWH RQH RI WKH VNLS RU SURELQJ IXQFWLRQV�
7KH FRQWURO UHFRJQL]HV D SUREH WULJJHU ZKHQ WKH SUREH VLJQDO LV
WXUQHG RQ RU RII�

/RZ WR +LJK �� :KHQ WKLV SDUDPHWHU LV VHW DW ´/RZ WR +LJK�µ WKH
FRQWURO UHFRJQL]HV D SUREH VLJQDO ZKHQ WKH SUREH WXUQV RQ �ULVLQJ
HGJH RI WKH VLJQDO��

3UREH 5DGLXV
&RPSHQVDWLRQ

3UREH 7UDQVLWLRQ



�����3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
/RZ WR +LJK 3UREH 7UDQVLWLRQ

�� 9GF

� 9GF

3RVLWLRQ GDWD FDSWXUHG
DW ILUVW ULVLQJ HGJH
RI WKH SUREH VLJQDO

6XEVHTXHQW ULVLQJ HGJHV
�GXH WR QRLVH RU VZLWFK
ERXQFH� KDYH QR HIIHFW

+LJK WR /RZ �� :KHQ WKLV SDUDPHWHU LV VHW DW ´+LJK WR /RZ�µ WKH
FRQWURO UHFRJQL]HV D SUREH VLJQDO ZKHQ WKH SUREH WXUQV RII �IDOOLQJ
HGJH RI WKH VLJQDO��

)LJXUH ����
+LJK WR /RZ 3UREH 7UDQVLWLRQ

3RVLWLRQ GDWD FDSWXUHG
DW ILUVW IDOOLQJ HGJH
RI WKH SUREH VLJQDO

6XEVHTXHQW IDOOLQJ HGJHV
�GXH WR QRLVH RU VZLWFK
ERXQFH� KDYH QR HIIHFW

�� 9GF

� 9GF

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� /RZ WR +LJK

�E� +LJK WR /RZ

1RWHV

7KLV LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV� $OO SURFHVVHV PXVW XVH WKH VDPH SUREH WUDQVLWLRQ
W\SH�

7KLV DQG WKH IROORZLQJ VHFWLRQV GLVFXVV WKH SDUDPHWHUV WKDW DUH XVHG
ZLWK WKH *�� KROH SURELQJ DQG *���� SDUW URWDWLRQ SURELQJ F\FOHV�
7KHVH SDUDPHWHUV FRUUHVSRQG GLUHFWO\ WR D *�� RU *���� EORFN
SDUDPHWHU HQWHUHG LQ WKH SDUW SURJUDP� )RU H[DPSOH� WKH YDOXH IRU
WKH SUREH DSSURDFK GLVWDQFH FDQ EH HQWHUHG DV XQGHU WKH $SSURDFK
'LVWDQFH ´5µ SDUDPHWHU KHUH� RU LW FDQ EH HQWHUHG DV DQ µ5µ YDOXH LQ
WKH *�� EORFN� $ YDOXH HQWHUHG LQ WKH SDUW SURJUDP EORFN ZLOO
RYHUULGH WKH YDOXH HQWHUHG LQ $03�

*��� *���� 3URELQJ &\FOH
3DUDPHWHUV



����� 3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7\SLFDOO\ WKH *�� KROH SURELQJ F\FOH LV XVHG WR PHDVXUH WKH GLDPHWHU
RI D KROH LQ D SDUW E\ XVLQJ D WRXFK SUREH� 7KH *���� SDUW URWDWLRQ
SURELQJ F\FOH LV XVHG WR PHDVXUH �ZLWK D WRXFK SUREH� WKH DPRXQW
WKDW D SDUW LV RXW RI SDUDOOHO ZLWK D VHOHFWHG D[LV� 7KHVH F\FOHV DUH
GLVFXVVHG LQ GHWDLO LQ \RXU SURJUDPPLQJ DQG RSHUDWLRQ PDQXDO� 7KHLU
RSHUDWLRQ LV DOVR YHU\ /RJLF�GHSHQGDQW� 5HIHU WR GRFXPHQWDWLRQ
SUHSDUHG E\ WKH V\VWHP LQVWDOOHU IRU PRUH LQIRUPDWLRQ�

,PSRUWDQW� 7KHUH DUH DOVR WZR VNLS IXQFWLRQV �*��V DQG *��V� WKDW
PD\ XVH D SUREH IRU WRRO PHDVXUHPHQW RU RWKHU
IXQFWLRQV� 7KH $03 SDUDPHWHUV IRU WKHVH F\FOHV DUH
GLVFXVVHG LQ FKDSWHU �� RI WKLV PDQXDO�

7KHVH SDUDPHWHUV DUH IRU PLOO DSSOLFDWLRQV RQO\�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG E\ ERWK WKH *�� DQG *���� SURELQJ F\FOHV�

(QWHU WKH GLVWDQFH IURP WKH VWDUW�SRLQW RI WKH SURELQJ F\FOH WR D SRLQW
ZKHUH WKH IHHGUDWH LV WR EH VORZHG� 7KH IHHGUDWH VKRXOG EH VORZHG
DW D UHDVRQDEOH GLVWDQFH IURP WKH H[SHFWHG HQG�SRLQW RI WKH SURELQJ
PRYH WR DOORZ D PRUH DFFXUDWH PHDVXUHPHQW RI WKH D[LV SRVLWLRQ
ZKHQ WKH SUREH LV ILUHG� $W WKLV SRLQW� WKH IHHGUDWH ZLOO VORZ IURP WKH
$SSURDFK )HHGUDWH ´(µ WR WKH 3URELQJ )HHGUDWH ´)µ�

7KLV SDUDPHWHU PD\ DOVR EH HQWHUHG GLUHFWO\ LQ WKH SURELQJ F\FOH
EORFN RI WKH SDUW SURJUDP ZLWK DQ ´5µ ZRUG� ,I WKH ´5µ ZRUG LV
SUHVHQW LQ WKH SURELQJ F\FOH EORFN� WKH YDOXH HQWHUHG KHUH LV LJQRUHG�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ����������� PP

RU

������� WR ���������� LQ�

$SSURDFK 'LVWDQFH �5�



�����3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D SHU SURFHVV SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO
D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG F\FOH SDUDPHWHU WDEOH�

7KLV SDUDPHWHU LV IRU PLOO DSSOLFDWLRQV RQO\�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG E\ ERWK WKH *�� DQG *���� SURELQJ F\FOHV�

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU GHILQHV D WROHUDQFH EDQG RQ
HLWKHU VLGH RI WKH FRRUGLQDWH RI WKH H[SHFWHG ILULQJ SRLQW �DV HQWHUHG
LQ WKH SURELQJ F\FOH EORFN� IRU WKH SUREH� (QWHU D YDOXH IRU WKLV
SDUDPHWHU ´'µ WKDW GHILQHV D WROHUDQFH GLVWDQFH RQ HLWKHU VLGH RI WKH
H[SHFWHG ILULQJ SRLQW RI WKH SUREH� 7KLV YDOXH LV DGGHG WR DQG
VXEWUDFWHG IURP WKH H[SHFWHG ILULQJ SRLQW RI WKH SUREH PDNLQJ WKH
EDQG ZLGWK WZLFH WKLV YDOXH� 7KLV SDUDPHWHU LV DQ XQVLJQHG YDOXH�

,I WKH SUREH GRHV QRW ILUH ZLWKLQ WKH WROHUDQFH EDQG GHILQHG E\ WKLV
SDUDPHWHU� D 352%( (5525 RFFXUV�

7KLV SDUDPHWHU PD\ DOVR EH HQWHUHG GLUHFWO\ LQ WKH SURELQJ F\FOH
EORFN RI WKH SDUW SURJUDP ZLWK D ´'µ ZRUG� ,I WKH ´'µ ZRUG LV
SUHVHQW LQ WKH SURELQJ F\FOH EORFN� WKH YDOXH HQWHUHG KHUH LV LJQRUHG�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ����������� PP

RU

������� WR ���������� LQ�

1RWHV

7KLV LV D SHU SURFHVV SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO
D[HV�

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG F\FOH SDUDPHWHU WDEOH�

7KLV SDUDPHWHU LV IRU PLOO DSSOLFDWLRQV RQO\�

7ROHUDQFH %DQG
'LVWDQFH �'�



����� 3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG E\ ERWK WKH *�� DQG *���� SURELQJ F\FOHV�

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU GHILQHV D IHHGUDWH DW ZKLFK WKH
SUREH LV WR DSSURDFK WKH ORFDWLRQ VSHFLILHG E\ WKH ´5µ SDUDPHWHU�
7KLV IHHGUDWH PD\ EH UHODWLYHO\ KLJK WR DOORZ IRU D IDVWHU F\FOH WLPH�
$IWHU WKH SUREH UHDFKHV WKH SRLQW VSHFLILHG E\ WKH ´5µ SDUDPHWHU� WKH
IHHGUDWH ZLOO VORZ WR WKDW UDWH VSHFLILHG E\ WKH ´)µ SDUDPHWHU�

7KLV SDUDPHWHU PD\ DOVR EH HQWHUHG GLUHFWO\ LQ WKH SURELQJ F\FOH
EORFN RI WKH SDUW SURJUDP ZLWK DQ ´(µ ZRUG� ,I WKH ´(µ ZRUG LV
SUHVHQW LQ WKH SURELQJ F\FOH EORFN� WKH YDOXH HQWHUHG KHUH LV LJQRUHG�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ������������� PPSP

RU

������� WR ������������ LSP

1RWHV

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG F\FOH SDUDPHWHU WDEOH�

7KLV SDUDPHWHU LV IRU PLOO DSSOLFDWLRQV RQO\�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG E\ ERWK WKH *�� DQG *���� SURELQJ F\FOHV�

7KH YDOXH HQWHUHG IRU WKLV SDUDPHWHU GHILQHV D IHHGUDWH DW ZKLFK WKH
SUREH LV WR EH PRYHG DIWHU SDVVLQJ WKH SRLQW GHILQHG E\ WKH ´5µ
SDUDPHWHU� 7KLV IHHGUDWH VKRXOG EH UHODWLYHO\ ORZ WR DOORZ IRU D PRUH
DFFXUDWH PHDVXUHPHQW RI WKH FRRUGLQDWH SRVLWLRQ ZKHQ WKH SUREH LV
ILUHG�

7KLV SDUDPHWHU PD\ DOVR EH HQWHUHG GLUHFWO\ LQ WKH SURELQJ F\FOH
EORFN RI WKH SDUW SURJUDP ZLWK DQ ´)µ ZRUG� ,I WKH ´)µ ZRUG LV
SUHVHQW LQ WKH SURELQJ F\FOH EORFN� WKH YDOXH HQWHUHG KHUH LV LJQRUHG�

$SSURDFK 5DWH �(�

3UREH 5DWH �)�



�����3URELQJ 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

������� WR ������������� PPSP

RU

������� WR ������������ LSP

1RWHV

7KLV SDUDPHWHU PD\ DOVR EH FKDQJHG RQ WKH FRQWURO E\ XVLQJ WKH
IL[HG F\FOH SDUDPHWHU WDEOH�

7KLV SDUDPHWHU LV IRU PLOO DSSOLFDWLRQV RQO\�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

$GDSWLYH )HHG 	 'HSWK
3DUDPHWHUV

:KHQ \RX VHOHFW WKH ´$GDSWLYH )HHG 	 'HSWKµ JURXS WKH
ZRUNVWDWLRQ GLVSOD\V WKLV VFUHHQ�

7KH $GDSWLYH )HHG 	 'HSWK SDUDPHWHU JURXS LV RQO\ DYDLODEOH IRU
PLOO FRQWURO W\SHV� 7KHVH SDUDPHWHUV DUH GHVFULEHG RQ WKHVH SDJHV�

3DUDPHWHU� 3DJH�

)HHG ,QWHJUDO 7RUTXH *DLQ �����

)HHG 3URSRUWLRQDO 7RUTXH *DLQ �����

)HHGUDWH $FF�'HF (QDEOH �����

&RQWUROOLQJ $[LV IRU 3UREH �����

&RQWUROOLQJ $[LV 7ULJJHU 'LU� �����

7ULJJHU 7ROHUDQFH IRU 3UREH ������

7UDYHO /LPLW IRU 3UREH ������

$GDSWLYH GHSWK IHHGEDFN VRXUFH ������

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH LQWHJUDO WRUTXH JDLQ IRU DQ D[LV PRYH
WKDW LV SHUIRUPHG LQ DGDSWLYH IHHG PRGH� 5HIHU WR \RXU ��3& 0LOO
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV IHDWXUH�
7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

7KLV SDUDPHWHU �LQ FRQMXQFWLRQ ZLWK WKH SDUDPHWHU )HHG 3URSRUWLRQDO
7RUTXH *DLQ� LV XVHG WR GHWHUPLQH WKH QHW FKDQJH WR WKH ��3&
IHHGUDWH FRPPDQG� 7KH IHHGUDWH RYHUULGH LV PRGLILHG LQ RUGHU WR WU\
WR PDLQWDLQ D FRQVWDQW WRUTXH� 7KH GHVLUHG WRUTXH LV VSHFLILHG LQ WKH
SURJUDP EORFN�

&KDSWHU 2YHUYLHZ

)HHG ,QWHJUDO 7RUTXH *DLQ



����� $GDSWLYH )HHG 	 'HSWK 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV SDUDPHWHU VSHFLILHV WKH UDWLR RI � FKDQJH LQ IHHGUDWH WR WKH
H[LVWLQJ LQWHJUDWHG WRUTXH HUURU� :KHQ \RX LQFUHDVH WKH YDOXH RI WKH
)HHG ,QWHJUDO 7RUTXH *DLQ� LW ZLOO FDXVH WKH LQWHJUDWRU WR KDYH D
JUHDWHU HIIHFW RQ WKH DGDSWLYH IHHGUDWH� 7KH LQWHJUDWRU KHOSV VPRRWK
RXW WKH UHVSRQVH WR LQVWDQWDQHRXV FKDQJHV LQ WRUTXH HUURU VPRRWKLQJ
RXW WKH ��3& IHHGUDWH FRPPDQGV�

)HHG ,QWHJUDO 7RUTXH *DLQ
$[LV QXPEHU

3DUDPHWHU
1XPEHU

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

5DQJH

��� WR ���

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH SURSRUWLRQDO WRUTXH JDLQ IRU DQ D[LV
PRYH WKDW LV SHUIRUPHG LQ DGDSWLYH IHHG PRGH� 5HIHU WR \RXU ��3&
0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV IHDWXUH�
7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

7KLV SDUDPHWHU �LQ FRQMXQFWLRQ ZLWK WKH SDUDPHWHU )HHG ,QWHJUDO
7RUTXH *DLQ� LV XVHG WR GHWHUPLQH WKH QHW FKDQJH WR WKH ��3&
IHHGUDWH FRPPDQG� 7KH IHHGUDWH LV PRGLILHG LQ RUGHU WR WU\ WR
PDLQWDLQ D FRQVWDQW WRUTXH� 7KH GHVLUHG WRUTXH LV VSHFLILHG LQ WKH
*�� SURJUDP EORFN�

7KLV SDUDPHWHU VSHFLILHV WKH UDWLR RI � FKDQJH LQ IHHGUDWH WR WKH
LQVWDQWDQHRXV WRUTXH HUURU� :KHQ \RX LQFUHDVH WKH YDOXH RI WKH )HHG
3URSRUWLRQDO 7RUTXH *DLQ� LW ZLOO FDXVH WKH LQVWDQWDQHRXV WRUTXH HUURU
WR KDYH D JUHDWHU HIIHFW RQ WKH DGDSWLYH IHHGUDWH� 7KLV SDUDPHWHU LV
W\SLFDOO\ OHVV WKDQ WKH )HHG ,QWHJUDO 7RUTXH *DLQ SDUDPHWHU�

)HHG 3URSRUWLRQDO 7RUTXH
*DLQ
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)HHG 3URSRUWLRQDO 7RUTXH *DLQ
$[LV QXPEHU

3DUDPHWHU
1XPEHU

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

5DQJH

��� WR ���

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH DGDSWLYH IHHG PRGH FDQ EH SURJUDPPHG RQ DQ\ FORVHG ORRS D[LV
H[FHSW DQ D[LV WKDW SRVLWLRQV PRUH WKDQ RQH VHUYR �VXFK DV GXDO RU
GHVNHZ D[HV��

,I \RX DUH JRLQJ WR XVH WKH DGDSWLYH IHHG IHDWXUH RQ DQ DQDORJ V\VWHP
WKH V\VWHP PXVW EH FRQILJXUHG WR UXQ LQ WDFKOHVV RSHUDWLRQ� 5HIHU WR
SDJH ���� IRU GHWDLOV RQ FRQILJXULQJ D WDFKOHVV YHORFLW\ ORRS RQ DQ
DQDORJ V\VWHP�

)XQFWLRQ

7KH IHHGUDWH $FF�'HF (QDEOH SDUDPHWHU LV XVHG WR HQDEOH $FF�'HF
IRU DQ D[LV WKDW LV LQ DGDSWLYH IHHG PRGH� $GDSWLYH IHHG PRGH LV
XVHG WR FDXVH WKH VHUYR WR PDLQWDLQ D FRQVWDQW WRUTXH ZKLOH FXWWLQJ
E\ YDU\LQJ WKH D[LV IHHGUDWH� 5HIHU WR \RXU ��3& 0LOO 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV IHDWXUH� 7KLV SDUDPHWHU LV
RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

$FF�'HF RQ DQ DGDSWLYH IHHG D[LV LV XVHG WR VPRRWK RXW WKH VKRFN
WKDW FRXOG RFFXU WR DQ D[LV IURP WKH UDSLG DSSOLFDWLRQ RI
LQFUHDVLQJ�GHFUHDVLQJ WRUTXH E\ WKH VHUYR�

)HHGUDWH $FF�'HF (QDEOH
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,I \RX VHOHFW� LW�

HQDEOH FDXVHV WKH SURJUDPPHG WRUTXH WR EH UDPSHG DV WKH FRQWURO UDPSV WKH IHHGUDWH
XVLQJ OLQHDU $FF�'HF� 2Q VKRUWHU PRYHV� WKDW GR QRW H[WHQG EH\RQG WKH $FF�'HF
UDPSV� WKH SURJUDPPHG WRUTXH PD\ QHYHU EH UHDFKHG E\ WKH VHUYR� 7KLV
$FF�'HF UDPSLQJ LV DSSOLHG RYHU WRS RI WKH FRQWURO·V DOUHDG\ PRGLILHG IHHGUDWH
FRPPDQG EHLQJ XVHG WR REWDLQ WKH SURJUDPPHG WRUTXH�

GLVDEOH FDXVHV WKH FRQWURO WR LVVXH QRQ�DFFHOHUDWH�GHFHOHUDWHG IHHGUDWH FRPPDQGV DQG
PD\ LQ VRPH FDVHV FDXVH URXJK RU FKRSS\ PDFKLQH PRWLRQ DV VXGGHQ
DFFHOHUDWLRQ RU GHFHOHUDWLRQ RFFXUV�

)HHGUDWH $FF�'HF (QDEOH
$[LV QXPEHU

3DUDPHWHU
1XPEHU

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

$[LV ��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� (QDEOHG

�E� 'LVDEOHG

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

7KH DGDSWLYH GHSWK IHDWXUH XVHV DQ DGDSWLYH GHSWK SUREH WKDW LV
DWWDFKHG WR DQ D[LV RQ WKH FRQWURO� 7\SLFDOO\ D SUREH UHWXUQV
IHHGEDFN YHU\ VLPLODU WR DQ $ TXDG % LQFUHPHQWDO HQFRGHU� 7KH
FRQWURO WKHQ XVHV WKLV IHHGEDFN WR GHWHUPLQH WKH DFWXDO SRVLWLRQ RI WKH
D[LV WKH SUREH LV DWWDFKHG WR UHODWLYH WR VRPH VXUIDFH WKDW WKH SUREH LV
GHIOHFWLQJ IURP �W\SLFDOO\ WKH SDUW VXUIDFH��

7KH DGDSWLYH GHSWK SUREH LV ZLUHG LQWR D IHHGEDFN SRUW MXVW DV DQ\
RWKHU LQFUHPHQWDO HQFRGHU IHHGEDFN GHYLFH� 5HIHU WR \RXU ��3&
,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO IRU LQIRUPDWLRQ RQ ZLULQJ
IHHGEDFN GHYLFHV DQG VSHFLILFDWLRQV IRU YDOLG DGDSWLYH GHSWK SUREHV�

$GDSWLYH 'HSWK $03
2YHUYLHZ
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7KLV VHFWLRQ GLVFXVVHV $03 SDUDPHWHUV WKDW LPSDFW KRZ WKH DGDSWLYH
GHSWK SUREH RSHUDWHV� 7KH\ DUH�

3DUDPHWHU QDPH� 3DJH� 6HOHFWV WKH�

&RQWUROOLQJ $[LV IRU 3UREH ����� D[LV WKDW WKH DGDSWLYH GHSWK SUREH LV
DWWDFKHG WR�

'LUHFWLRQ RI 3UREH 7ULS ����� 'HILQHV WKH GLUHFWLRQ IURP ]HUR WKDW
LQGLFDWHV SUREH GHIOHFWLRQ LQWR WKH SDUW�

3UREH 7ULJJHU 7ROHUDQFH ������ DPRXQW RI SUREH GHIOHFWLRQ QHFHVVDU\
IRU WKH FRQWURO WR DVVXPH FRQWDFW ZLWK
WKH SDUW KDV EHHQ PDGH�

'HSWK VHQVRU WUDYHO OLPLW ������ PD[LPXP GLVWDQFH WKH SUREH ZLOO EH
DOORZHG WR GHIOHFW�

$GDSWLYH 'HSWK )HHGEDFN 6RXUFH ������ IHHGEDFN GHYLFH IRU SRVLWLRQLQJ ZKLOH
WKH SUREH LV LQ FRQWDFW ZLWK WKH SDUW�
6HOHFW IURP HLWKHU WKH FRQWUROOLQJ D[LV
IHHGEDFN� RU WKH SUREH IHHGEDFN�

,Q DGGLWLRQ WR WKHVH $03 SDUDPHWHUV� \RX PXVW DOVR FRQILJXUH WKH
DGDSWLYH GHSWK SUREH DV D IHHGEDFN GHYLFH LQ WKH VHUYR SDUDPHWHUV
JURXS �DQDORJ RU GLJLWDO��

'R WKLV E\ ILUVW FUHDWLQJ DQ D[LV� ,I \RX LQWHQG WR XVH WKH IHHGEDFN
IURP WKH SUREH WR FRQWURO SRVLWLRQLQJ �RQO\ DYDLODEOH DIWHU WKH SUREH
KDV WULSSHG�� PDQ\ RI WKH FRQWUROOLQJ D[LV· SDUDPHWHUV PXVW DOVR EH
FRSLHG WR WKH DGDSWLYH GHSWK SUREH� 7KLV LV QRW D UHDO SK\VLFDO D[LV� LW
LV RQO\ WKH QDPH RI WKH DGDSWLYH GHSWK SUREH DQG LV IRU FRQILJXUDWLRQ
SXUSRVHV RQO\� 7KLV D[LV PXVW EH FRQILJXUHG DV KDYLQJ QR RXWSXW
SRUW� ,W ZLOO KDYH D IHHGEDFN SRUW RQO\� <RX FDQ PRXQW WKH SUREH RQ
DQ\ UHDO SK\VLFDO D[LV FRQQHFWHG WR WKH VDPH ���� DPSOLILHU DV WKH
DGDSWLYH GHSWK SUREH� 7KH D[LV \RX PRXQW WKH SUREH RQ LV VHOHFWHG
ZLWK WKH &RQWUROOLQJ $[LV IRU 3UREH SDUDPHWHU DQG WKH FRQWUROOLQJ
D[LV QDPH DQG LWV DVVRFLDWHG LQWHJUDQG OHWWHU LV XVHG ZKHQ
SURJUDPPLQJ WKH *�� EORFN�

&RQILJXUH DQ DGDSWLYH GHSWK SUREH E\ ILUVW FUHDWLQJ D QRUPDO OLQHDU
D[LV XVLQJ WKH )� >&RQILJXUH $[LV@ RSWLRQ� 1DPH WKH D[LV XVLQJ )�
>1DPH $[LV@ RSWLRQ� 7KLV DGDSWLYH GHSWK D[LV PXVW EH FRQILJXUHG
DIWHU DOO SK\VLFDO D[HV LQFOXGLQJ DQ\ GHVNHZ D[LV VODYHV EXW EHIRUH
DQ\ VSLQGOHV�

6HUYR 3DUDPHWHUV IRU WKH $GDSWLYH 'HSWK 3UREH

,Q WKH VHUYR SDUDPHWHU JURXSV WKH IROORZLQJ VHUYR SDUDPHWHUV PXVW
EH FRQILJXUHG DV GHVFULEHG LQ WKH WDEOH EHORZ IRU WKH DGDSWLYH GHSWK
SUREH D[LV� 7KH DGDSWLYH GHSWK SUREH D[LV LV QRW WKH VDPH D[LV DV WKH
FRQWUROOLQJ D[LV FRQILJXUHG RQ SDJH ������
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,PSRUWDQW� 2WKHU VHUYR SDUDPHWHUV QRW OLVWHG LQ WKLV WDEOH PXVW EH
VHW LGHQWLFDOO\ WR WKH DGDSWLYH GHSWK FRQWUROOLQJ D[LV �WKH
D[LV WKH SUREH LV SK\VLFDOO\ ULGLQJ RQ�� :H UHFRPPHQG
FRS\LQJ WKH FRQWUROOLQJ D[LV LQWR WKH DGDSWLYH GHSWK D[LV
�XVLQJ WKH >)�@ &RS\ $[LV 2SWLRQ� EHIRUH VHWWLQJ DQ\
RWKHU VHUYR SDUDPHWHUV IRU WKH DGDSWLYH GHSWK SUREH�

8VH RI JHDU UDQJHV RQ WKH SUREH SRVLWLRQ IHHGEDFN SDUDPHWHUV LV QRW
VXSSRUWHG� 7KH SUREH IHHGEDFN LV GHVLJQHG WR EH D GHYLFH PRXQWHG
GLUHFWO\ RQ WKH PDFKLQH VOLGH� LQ SDUDOOHO ZLWK D[LV PRWLRQ� 1R
JHDULQJ FDQ EH SUHVHQW EHWZHHQ WKH D[LV PRWLRQ DQG SUREH IHHGEDFN�

,PSRUWDQW� <RX FDQ QRW FRQILJXUH DQ DGDSWLYH GHSWK SUREH LQ
FRQMXQFWLRQ ZLWK DQ DX[LOLDU\ IHHGEDFN GHYLFH
�DGGLWLRQDO HQFRGHU IRU SRVLWLRQ ORRS�� $Q D[LV ZLWK WKH
DGDSWLYH GHSWK SUREH FDQ RQO\ KDYH WKH SULPDU\
IHHGEDFN GHYLFH DQG WKH DGDSWLYH GHSWK SUREH�

$IWHU \RX KDYH FRSLHG WKH DGDSWLYH GHSWK FRQWUROOLQJ D[LV LQWR WKH
DGDSWLYH GHSWK D[LV PDNH WKH IROORZLQJ DGGLWLRQDO VHWWLQJV�

6HUYR 3DUDPHWHU� )RU $GDSWLYH 'HSWK 3UREH�

6HUYR 3RVLWLRQ /RRS 7\SH 6HOHFW ´'HSWK 3UREHµ IRU WKH ORRS W\SH�

3RVLWLRQ /RRS )HHGEDFN 3RUW 6HOHFW WKH SRUW WKH DGDSWLYH GHSWK SUREH LV FRQQHFWHG WR� 7KLV
SRUW PXVW EH RQ WKH VDPH VHUYR PRGXOH DV WKH SUREH
FRQWUROOLQJ D[LV�

3RVLWLRQ /RRS )HHGEDFN 7\SH 5HIHU WR WKH VSHFLILFDWLRQV RI \RXU GHSWK SUREH� 7\SLFDOO\ GHSWK
SUREHV DUH FRQILJXUHG DV ,1& (QFRGHU $�%�= �=�$��

3RVLWLRQ )HHGEDFN &RXQWV�5HY (QWHU WKH QXPEHU RI FRXQWV \RXU GHSWK SUREH SURGXFHV SHU
LQFK RU SHU PP �GHSHQGLQJ RQ WKH XQLWV \RX DUH XVLQJ DV
VHOHFWHG ZLWK WKH )� RSWLRQ WKLV PD\ EH FRXQWV SHU IRRW� LQFK�
PHWHU� FHQWLPHWHU� RU PLOOLPHWHU�� ,I WKH UHVROXWLRQ RQ \RXU SUREH
LV QRW DQ HYHQ QXPEHU RI FRXQWV SHU LQFK �RU PP�� FRPSHQVDWH
IRU WKLV XVLQJ WKH SDUDPHWHU /HDG 6FUHZ 3LWFK�

7KH UHVROXWLRQ RI WKH DGDSWLYH GHSWK SUREH PXVW EH FORVH WR RU
KLJKHU WKDQ WKH D[LV HQFRGHU UHVROXWLRQ LW LV SDLUHG ZLWK ZKHQ
WKH DGDSWLYH GHSWK SUREH LV VHOHFWHG WR FORVH WKH SRVLWLRQ ORRS�
,I WKH UHVROXWLRQ RI WKH SUREH LV WRR FRDUVH UHODWLYH WR WKH D[LV LW
LV SDLUHG ZLWK� WKH FRQWURO JHQHUDWHV DQ HUURU GRHVQ·W FRPH RXW
RI (�6WRS�

/HDG VFUHZ WKUHDG SLWFK (QWHU WKH GLPHQVLRQ XVHG LQ WKH GHQRPLQDWRU RI WKH SDUDPHWHU
1XPEHU RI 3RVLWLRQ )HHGEDFN &RXQWV�5HY� )RU H[DPSOH LI \RX
HQWHUHG ���� FRXQWV��LQ� WKLV SDUDPHWHU PXVW EH VHW DW �����
LQFK� ,I \RX HQWHUHG ����FRXQWV���LQFK WKLV SDUDPHWHU PXVW EH
VHW DW ������ LQFK�

6LJQ RI 3RVLWLRQ )HHGEDFN $IWHU \RX KDYH ILQLVKHG LQVWDOOLQJ�FRQILJXULQJ \RXU SUREH� FKHFN
WKH D[LV PRQLWRU SDJH RQ WKH FRQWURO·V &57 WR GHWHUPLQH ZKLFK
GLUHFWLRQ WKH SUREH LV FRXQWLQJ ZKHQ GHIOHFWLQJ� 7KH SUREH
PXVW FRXQW LQ WKH VDPH GLUHFWLRQ DV WKH VHWWLQJ RI &RQWUROOLQJ
$[LV 7ULJJHU 'LU� ,I WKH SUREH FRXQWV LQ WKH ZURQJ GLUHFWLRQ�
UDWKHU WKDQ UH�ZLULQJ WKH SUREH IHHGEDFN� \RX FDQ VLPSO\
UHYHUVH WKH VLJQ RI WKLV SDUDPHWHU�

)RU PRUH LQIRUPDWLRQ RQ VHWWLQJ WKLV SDUDPHWHU� VHH WKH VHFWLRQ
DIWHU WKLV WDEOH FDOOHG ´6HWWLQJ 7ULJJHU 'LUHFWLRQ DQG )HHGEDFN
'LUHFWLRQµ
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2XWSXW 3RUW 1XPEHU 0XVW EH VHW DV ´1R 2XWSXWµ�

7HHWK RQ PRWRU JHDU IRU SRV� )% 0XVW EH VHW DW ´�µ�

7HHWK RQ OHDG VFUHZ IRU SRV� )% 0XVW EH VHW DW ´�µ�

$VVLJQLQJ 7ULJJHU 'LUHFWLRQ DQG )HHGEDFN 'LUHFWLRQ

,I \RX DUH XVLQJ DQ DGDSWLYH GHSWK SUREH� LW LV YHU\ LPSRUWDQW WR PDNH
VXUH WKDW WKH SUREH·V SRVLWLRQ UHJLVWHU �RQ WKH D[LV PRQLWRU SDJH� LV
FRXQWLQJ LQ WKH VDPH GLUHFWLRQ DV WKH SUREH·V WULJJHU GLUHFWLRQ� )RU
H[DPSOH� LI WKH SDUDPHWHU &RQWUROOLQJ $[LV 7ULJJHU 'LU LV QHJDWLYH�
WKHQ WKH SUREH SRVLWLRQ UHJLVWHU PXVW FRXQW GRZQ DV WKH SUREH LV
GHSUHVVHG�

6SLQGOH
0RWRU

= $[LV

$V WKH GULOO SOXQJHV LQWR WKH GULOOLQJ VXUIDFH� ERWK WKH
DGDSWLYH GHSWK SUREH DQG WKH FRQWUROOLQJ D[LV HQFRGHU
PXVW EH UHWXUQLQJ IHHGEDFN WKDW LV FRXQWLQJ LQ WKH VDPH
GLUHFWLRQ �ERWK LQFUHDVLQJ RU ERWK GHFUHDVLQJ��

&RQWUROOLQJ
$[LV 6HUYR
0RWRU

'ULOOLQJ 6XUIDFH

0RWRU )HHGEDFN

$GDSWLYH 'HSWK
3UREH )HHGEDFN

&RQWUROOLQJ $[LV 0RWLRQ �=�

5HODWLYH $GDSWLYH 'HSWK
SUREH GHIOHFWLRQ

,Q WKLV H[DPSOH� HYHQ WKRXJK WKH UHODWLYH GLUHFWLRQ RI
WUDYHO LV LQ RSSRVLWH GLUHFWLRQV� WKH IHHGEDFN PXVW EH
ZLUHG VXFK WKDW ERWK GHYLFHV DUH FRXQWLQJ LQ WKH VDPH
GLUHFWLRQ�

$GDSWLYH 'HSWK 3UREH

8VH WKH PRQLWRU SDJHV �DV GLVFXVVHG LQ \RXU ��3& &1& 6RIWZDUH DQG
+DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO� WR VHH WKH GLUHFWLRQ
WKH IHHGEDFN LV FRXQWLQJ� <RX FDQ UHYHUVH WKH IHHGEDFN RQ WKH
DGDSWLYH GHSWK SUREH HLWKHU E\ UHZLULQJ WKH SUREH� RU XVLQJ WKH $03
SDUDPHWHU ´6LJQ RI 3RVLWLRQ )HHGEDFNµ�
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&RQWUROOLQJ $[LV IRU 3UREH

7KLV SDUDPHWHU LV XVHG ZLWK WKH DGDSWLYH GHSWK IHDWXUH� 5HIHU WR \RXU
��3& &1& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ
WKLV IHDWXUH� 7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

7KLV SDUDPHWHU VSHFLILHV WKH QDPH RI WKH UHDO� SK\VLFDO D[LV WKDW LV
SRVLWLRQLQJ WKH DGDSWLYH GHSWK SUREH �WKH DFWXDO D[LV WKH SUREH LV
ULGLQJ RQ�� 7KLV LV QRW WKH QDPH RI WKH DGDSWLYH GHSWK D[LV XVHG WR
FRQILJXUH VHUYR SDUDPHWHUV� <RX ZLOO XVH WKLV D[LV QDPH ZKHQ
SURJUDPPLQJ WKH *�� EORFN� <RX FDQ PRXQW WKH SUREH RQ DQ\ UHDO
SK\VLFDO D[LV WKDW LV FRQQHFWHG WR WKH VDPH VHUYR FDUG DV WKH GHSWK
SUREH� 0DQ\ RI WKH VHUYR SDUDPHWHUV IRU WKLV D[LV PXVW EH FRSLHG
LQWR WKH DGDSWLYH GHSWK D[LV �UHIHU WR SDJH �������

(QWHU WKH QDPH \RX SUHYLRXVO\ FKRVH ZLWK WKH )� RSWLRQ IRU WKLV D[LV�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �L� =

�E� % �N� �%

�F� & �O� �&

�G� 8 �P� �;

�H� 9 �Q� �<

�I� : �R� �=

�J� ; �S� QRQH

�K� <

1RWHV

7KLV SDUDPHWHU DSSOLHV WR WKH DGDSWLYH GHSWK SUREH DQG VHOHFWV ZKDW
D[LV LV SURJUDPPHG LQ D *�� EORFN�

,PSRUWDQW� 7KH GLUHFWLRQ WKH DGDSWLYH GHSWK SUREH IHHGEDFN FRXQWV
PXVW EH WKH VDPH GLUHFWLRQ WKDW WKH DGDSWLYH GHSWK
FRQWUROOLQJ D[LV HQFRGHU LV FRXQWLQJ ZKHQ WKH D[LV LV
PRYLQJ LQ WKH VDPH GLUHFWLRQ� 6HH SDJH ����� IRU
GHWDLOV�
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&RQWUROOLQJ $[LV 7ULJJHU 'LU

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG ZLWK WKH DGDSWLYH GHSWK IHDWXUH� 5HIHU WR \RXU
��3& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV
IHDWXUH� 7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

$IWHU KRPLQJ WKH SUREH �HLWKHU DXWRPDWLFDOO\ DIWHU SRZHU WXUQ RQ RU
WKURXJK WKH ORJLF� WKH FRQWURO QHHGV WR NQRZ ZKLFK GLUHFWLRQ IURP
WKDW ]HUR SRLQW LV LQWR WKH SDUW� 6LQFH WKH SUREH FDQ EH GHSUHVVHG D
VLJQLILFDQW DPRXQW ZKHQ DW ]HUR� WKH FRQWURO KDV QR ZD\ RI NQRZLQJ
ZKLFK GLUHFWLRQ RI SUREH WUDYHO LV LQWR WKH SDUW�

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH GLUHFWLRQ IURP WKH HVWDEOLVKHG
KRPH SRVLWLRQ RI WKH SUREH WKDW LQGLFDWHV WKH DGDSWLYH GHSWK
FRQWUROOLQJ D[LV LV PRYLQJ LQWR WKH SDUW� 7KLV LV WKH GLUHFWLRQ
SURJUDPPHG LQ WKH *�� EORFN WKDW ZRXOG PRYH WKH WRRO IXUWKHU LQWR
WKH SDUW� ,I PRYLQJ WKH FRQWUROOLQJ D[LV IURP =�� WR =� ZRXOG PRYH
WKH WRRO LQWR WKH SDUW HQWHU D YDOXH RI PLQXV IRU WKLV SDUDPHWHU� ,I
PRYLQJ WKH FRQWUROOLQJ D[LV IURP =� WR =�� ZRXOG PRYH WKH WRRO LQWR
WKH SDUW HQWHU D YDOXH RI SOXV IRU WKLV SDUDPHWHU�

6SLQGOH
0RWRU

��

��

��

�

�

���

'ULOOLQJ 6XUIDFH

3UREH
3UREH $[LV

$V WKH GULOO SOXQJHV LQWR WKH
GULOOLQJ VXUIDFH� WKH FRQWUROOLQJ
D[LV· SRVLWLRQ UHJLVWHUV DUH
GHFUHDVLQJ �=�� WR =���
(QWHU PLQXV IRU WKLV H[DPSOH�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 3RVLWLYH �FRXQWLQJ XS�

�E� 1HJDWLYH �FRXQWLQJ GRZQ�
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1RWHV

7KLV SDUDPHWHU DSSOLHV WR WKH DGDSWLYH GHSWK SUREH�

3UREH 7ULJJHU 7ROHUDQFH

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG ZLWK WKH DGDSWLYH GHSWK IHDWXUH� 5HIHU WR \RXU
��3& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV
IHDWXUH� 7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

:LWK DQ DGDSWLYH GHSWK SUREH RFFDVLRQDO PLVILUHV FDQ RFFXU DV VRPH
HUURQHRXV SUREH GHIOHFWLRQ LV GHWHFWHG ZKHQ WKH DGDSWLYH GHSWK D[LV
DFFHOHUDWHV�GHFHOHUDWHV RU VLPSO\ IURP D[LV YLEUDWLRQ� 7KLV LV
W\SLFDOO\ GHSHQGDQW RQ PHFKDQLFDO IHDWXUHV OLNH SUREH VHQVLWLYLW\�
PDFKLQH FRQILJXUDWLRQ DQG ULJLGLW\� HWF�

7R DYRLG WKHVH SUREH PLVILUHV WKLV SDUDPHWHU DOORZV \RX WR HQWHU D
GHDG EDQG� 7KLV GHDG EDQG LV WKH DPRXQW RI GHIOHFWLRQ WKH SUREH FDQ
UHWXUQ WR WKH FRQWURO ZLWKRXW UHJLVWHULQJ D SUREH WULS�

:KHQ SUREH GHIOHFWLRQ LV OHVV WKHQ WKH YDOXH HQWHUHG IRU WKLV
SDUDPHWHU� WKH FRQWURO LJQRUHV WKH SUREH GHIOHFWLRQ�

:KHQ SUREH GHIOHFWLRQ LV JUHDWHU WKDQ RU HTXDO WR WKH YDOXH HQWHUHG
IRU WKLV SDUDPHWHU� WKH FRQWURO FRQVLGHUV WKH SUREH WULSSHG� $Q\
GHIOHFWLRQ WKDW KDV RFFXUUHG� XS XQWLO WKH SUREH WULS LV UHFRJQL]HG� LV
DGGHG DV SUREH GHIOHFWLRQ IURP WKH SRLQW DW ZKLFK WKH SUREH WULSSHG�
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7KLV SDUDPHWHU DSSOLHV WR WKH DGDSWLYH GHSWK D[LV�
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3XEOLFDWLRQ ��������� �� $SULO ����

([FHVVLYHO\ ODUJH YDOXHV IRU WKLV WULJJHU WROHUDQFH FDQ GHFUHDVH \RXU
D[LV VSHHG ZKHQ VHDUFKLQJ IRU WKH SDUW VXUIDFH ZLWK WKH DGDSWLYH
GHSWK SUREH� 7KH FRQWURO ZLOO DWWHPSW WR NHHS WKH D[LV VSHHG VORZ
HQRXJK WR OHDYH HQRXJK WLPH WR GHFHOHUDWH DIWHU WKH SUREH KDV WULSSHG
WR UHDFK ILQDO SRVLWLRQ� )RU H[DPSOH LI \RXU SUREH WROHUDQFH IRU WKLV
SDUDPHWHU ZDV ��PP DQG \RX SURJUDPPHG D *�� LQWHJUDQG DPRXQW
RI ��PP� WKLV PRYH FDQ EH YHU\ VORZ VLQFH WKH D[LV RQO\ KDV � PP
ZLWKLQ ZKLFK WR GHFHOHUDWH RQFH WKH SUREH WULSV�

'HSWK 6HQVRU 7UDYHO /LPLW

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG ZLWK WKH DGDSWLYH GHSWK IHDWXUH� 5HIHU WR \RXU
��3& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV
IHDWXUH� 7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

0RVW DGDSWLYH GHSWK SUREHV KDYH D WUDYHO OLPLW WKDW LV OHVV WKDQ WKH
WUDYHO OLPLWV RI WKH D[LV WKDW LV SRVLWLRQLQJ WKH SUREH� 7KLV SDUDPHWHU
LV XVHG WR GHILQH WKH PD[LPXP DPRXQW RI SUREH GHIOHFWLRQ DOORZHG�
,W LV DQ LQFUHPHQWDO YDOXH WKDW LV UHODWLYH WR ZKHUH \RX FRQILJXUH \RXU
SUREH ]HUR SRLQW�

,PSRUWDQW� 7KLV GHSWK VHQVRU WUDYHO OLPLW LV QRW DQ DEVROXWH YDOXH�
$V VXFK� WKH RYHUDOO SUREH GHIOHFWLRQ DOORZHG LV
GHSHQGHQW RQ ZKHUH WKH RSHUDWRU GHWHUPLQHV WKH SUREHV·
]HUR SRLQW WR EH� 0DNH VXUH WKLV SDUDPHWHU LV VPDOO
HQRXJK WR FRPSHQVDWH IRU DQ\ RIIVHW WKH RSHUDWRU PD\
HQWHU ZKHQ WKH SUREH ]HUR SRLQW LV HVWDEOLVKHG�

:KHQ \RXU WRWDO SUREH GHIOHFWLRQ UHDFKHV WKH YDOXH HQWHUHG IRU WKLV
SDUDPHWHU DQ HUURU LV GLVSOD\HG RQ WKH &57 DQG WKH FRQWURO HQWHUV
F\FOH VWRS� 7KLV HUURU FDQ EH PRQLWRUHG LQ WKH /RJLF XVLQJ WKH
%5B$'367$ IODJ� <RX FDQ PRQLWRU WKH DGDSWLYH GHSWK SUREH
SRVLWLRQ XVLQJ WKH D[LV PRQLWRU VFUHHQV �UHIHU WR \RXU ��3& &1&
6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO��
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7KLV SDUDPHWHU DSSOLHV WR WKH DGDSWLYH GHSWK SUREH�
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$GDSWLYH 'HSWK )HHGEDFN 6RXUFH

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG ZLWK WKH DGDSWLYH GHSWK IHDWXUH� 5HIHU WR \RXU
��3& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ WKLV
IHDWXUH� 7KLV SDUDPHWHU LV RQO\ DYDLODEOH RQ PLOO FRQWURO W\SHV�

2IWHQ WKH DFFXUDF\ RI WKH DGDSWLYH GHSWK SUREH UHVROXWLRQ LV KLJKHU
WKHQ WKH UHVROXWLRQ RI WKH D[LV HQFRGHU� ,Q WKHVH FDVHV LW PD\ EH
GHVLUDEOH WR DOORZ WKH DGDSWLYH GHSWK SUREH WR VXSSO\ SRVLWLRQ
IHHGEDFN DQG FORVH WKH D[LV· SRVLWLRQ ORRS DIWHU WKH SUREH KDV WULSSHG�

6HOHFWLQJ WKH )URP $[LV RSWLRQ ZLWK WKLV SDUDPHWHU ZLOO FDXVH WKH
VHUYR SRVLWLRQ ORRS WR EH FORVHG E\ WKH DGDSWLYH GHSWK FRQWUROOLQJ
D[LV HQFRGHU IRU DOO PRYHV� *�� DGDSWLYH GHSWK PRYHV ZLOO XVH
SUREH IHHGEDFN RQO\ WR GHWHUPLQH WKH DFWXDO GHSWK RI WKH KROH�
3RVLWLRQLQJ DFFXUDF\ LV OLPLWHG WR WKH UHVROXWLRQ RI WKH IHHGEDFN IRU
WKH DGDSWLYH GHSWK FRQWUROOLQJ D[LV�

6HOHFWLQJ WKH )URP 3UREH RSWLRQ ZLWK WKLV SDUDPHWHU ZLOO FDXVH WKH
VHUYR SRVLWLRQ ORRS WR EH FORVHG E\ WKH DGDSWLYH GHSWK SUREH �RQFH LW
KDV ILUHG� ZKHQ SHUIRUPLQJ DQ DGDSWLYH GHSWK PRYH �*���� $OO RWKHU
QRQ *�� PRYHV ZLOO XVH QRUPDO DGDSWLYH GHSWK D[LV HQFRGHU
IHHGEDFN� 7KH )URP 3UREH RSWLRQ DOORZV \RX WR WDNH DGYDQWDJH RI
DQ\ SRVLWLRQLQJ DFFXUDF\ JDLQHG E\ WKH DGDSWLYH GHSWK SUREH�

$[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� )URP 3UREH

�E� )URP $[LV
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1RWHV

7KLV SDUDPHWHU DSSOLHV WR WKH D[LV SHUIRUPLQJ WKH DGDSWLYH GHSWK
RSHUDWLRQ�

:KHQ WKH )URP 3UREH RSWLRQ LV VHOHFWHG SURJUDPPLQJ RI WKH *��
EORFN KROH GHSWK �D[LV LQWHJUDQG ZRUG� FDQ EH GRQH XVLQJ WKH
UHVROXWLRQ RI WKH SUREH� .HHS LQ PLQG WKH D[LV OHWWHU�LQWHJUDQG
SURJUDPLQJ UHVROXWLRQ LV GHWHUPLQHG LQ WKH $[LV 3URJUDP )RUPDW
3DUDPHWHU JURXS� 7KH LQWHJUDQG ZRUG XVHV WKH VDPH IRUPDW DV
GHILQHG IRU WKH D[LV ZRUG� <RX VKRXOG FRQILJXUH WKH D[LV ZRUG
IRUPDW WR WKH UHVROXWLRQ RI WKH DGDSWLYH GHSWK SUREH� 7KLV DOORZV \RX
WR XVH WKH DGDSWLYH GHSWK SUREHV JUHDWHU UHVROXWLRQ DQG WUXQFDWHV WKH
H[WUD UHVROXWLRQ ZKHQ SURJUDPPHG IRU QRQ�DGDSWLYH GHSWK PRYHV�

(1' 2) &+$37(5
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'XDO $[LV 3DUDPHWHUV

7KLV VHFWLRQ GHVFULEHV WKH SDUDPHWHUV XVHG WR FRQILJXUH GXDO D[HV�
7KH GXDO D[HV IHDWXUH OHWV WKH SDUW SURJUDPPHU VLPXOWDQHRXVO\
FRQWURO PXOWLSOH D[HV ZKLOH SURJUDPPLQJ FRPPDQGV IRU RQO\ RQH�
7KLV IHDWXUH LV HVSHFLDOO\ XVHIXO IRU JDQWU\ PLOOV ZLWK GXDO FXWWLQJ
KHDGV DQG RWKHU PDFKLQHV UXQQLQJ ZLWK SDUDOOHO FXWWLQJ WRROV�

,PSOHPHQWLQJ WKH GXDO D[LV IHDWXUH FDQ UHTXLUH VLJQLILFDQW ORJLF
PRGLILFDWLRQ DV ZHOO DV WKH $03 SDUDPHWHUV GLVFXVVHG LQ WKLV
FKDSWHU�

)LJXUH ����
'XDO $[LV &RQILJXUDWLRQ

$[LV �

/HDG VFUHZ

6HUYR
PRWRU

$[LV �

/HDG VFUHZ

6HUYR
PRWRU

(QFRGHU

'XDO $[HV � WZR FRPSOHWHO\
VHSDUDWH D[HV UHVSRQGLQJ WR WKH VDPH
SURJUDPPLQJ FRPPDQGV�

(QFRGHU

7KH FRQWURO FDQ VXSSRUW ILYH GXDO D[LV JURXSV� $ GXDO D[LV JURXS
FRQVLVWV RI WZR RU PRUH JURXSHG D[HV FRXSOHG WKURXJK $03 DQG
FRPPDQGHG E\ D PDVWHU D[LV QDPH� 7KH PDVWHU D[LV QDPH LV XVHG
E\ WKH SDUW SURJUDPPHU RU RSHUDWRU ZKHQ FRPPDQGLQJ WKH GXDO D[LV
JURXS LQ SDUW SURJUDPV RU IRU MRJ PRYHV�

&KDSWHU 2YHUYLHZ
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(DFK D[LV WKDW PDNHV XS D GXDO D[LV JURXS LV FRQWUROOHG E\ D VHSDUDWH
SRVLWLRQLQJ FRPPDQG IURP WKH VHUYR PRGXOH� 7KLV GXDO JURXS
FRPPDQG LV EDVHG RQ WKH PRYH JHQHUDWHG E\ WKH FRQWURO ZKHQ WKH
PDVWHU D[LV LV FRPPDQGHG WR D SRVLWLRQ� (DFK D[LV LQ WKH JURXS PXVW
VWLOO KDYH LWV RZQ SRVLWLRQ DQG YHORFLW\ IHHGEDFN GHYLFH ZKLFK LV
PRQLWRUHG DQG XVHG WR FRUUHFW DQ\ IROORZLQJ HUURU LQGHSHQGHQWO\ IRU
HDFK D[LV�

3RVLWLRQLQJ 'XDO *URXS 0HPEHUV ,QGHSHQGHQWO\

,I GHVLUHG� FHUWDLQ D[HV LQ D GXDO JURXS PD\ EH GLVDEOHG �RU SDUNHG��
3DUNHG D[HV DUH QRW SRVLWLRQHG ZKHQ D UHTXHVW LV PDGH WR PRYH WKH
GXDO D[LV JURXS� 3DUNLQJ DQ D[LV LQ D GXDO JURXS LV DFFRPSOLVKHG
WKURXJK WKH ORJLF� 5HIHU WR \RXU ��3& /RJLF 5HIHUHQFH 0DQXDO IRU
PRUH LQIRUPDWLRQ�

,I LW LV QHFHVVDU\ WR SRVLWLRQ PHPEHUV RI D GXDO D[LV LQGLYLGXDOO\
ZLWKRXW SDUNLQJ DQ\ D[HV LQ WKH JURXS� WKH ORJLF D[LV PRYHU PD\ EH
XVHG� 7KLV IHDWXUH LJQRUHV DQ\ OLQN EHWZHHQ D[HV LQ D GXDO JURXS�
(YHQ D[HV WKDW DUH SDUNHG PD\ EH SRVLWLRQHG XVLQJ WKH ORJLF D[LV
PRYHU�

3HU $[LV YHUVXV 3HU *URXS

$OO D[HV WKDW PDNH XS D GXDO D[LV UHDFK HQG�SRLQW DW WKH VDPH WLPH�
7KLV UHTXLUHV WKDW DOO D[HV WKDW PDNH XS D GXDO D[LV JURXS VKDUH WKH
VDPH IHHGUDWH SDUDPHWHUV� DFF�GHF UDPSV� DQG RWKHU D[HV VSHFLILF
GDWD IRU WKH JURXS� $OO D[HV LQ D GXDO D[LV JURXS WDNH RQ WKH
FKDUDFWHULVWLFV RI WKH ZRUVW FDVH D[LV� )RU H[DPSOH� WKH VORZHVW
´PD[LPXP FXWWLQJ IHHGUDWHµ RI RQH RI WKH D[HV LV XVHG DV WKH
´PD[LPXP FXWWLQJ IHHGUDWHµ IRU DOO D[HV LQ WKH GXDO JURXS� 7KLV LV
WKH FDVH HYHQ LI WKH ZRUVW FDVH D[LV LV SDUNHG DW WKH WLPH RI WKH
PRWLRQ�

7KLV VDPH ZRUVW FDVH FKDUDFWHULVWLF UHPDLQV ZKHQ WKH GXDO JURXS LV
GHFRXSOHG� :KHQ GHFRXSOHG WKH LQGLYLGXDO D[HV WKDW PDGH XS WKH
GXDO JURXS DUH VWLOO ERXQGHG E\ WKH VORZHVW D[LV�

� $FF�'HF 5DPS
� 9HORFLW\ 6WHS
� 5DSLG )HHGUDWH
� 0D[ &XWWLQJ )HHGUDWH
$ ZDUQLQJ PHVVDJH LV JHQHUDWHG DW SRZHU XS WR LQGLFDWH ZKLFK D[HV
KDYH WKHVH DERYH IHDWXUHV OLPLWHG�
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,I WKH GXDO JURXS LV WR EH WKH GLDPHWHU D[LV �VHOHFWHG ZLWK *�� RU *��
ODWKH FRQWUROV RQO\�� WKH PDVWHU D[LV PXVW EH FRQILJXUHG DV WKH
GLDPHWHU D[LV ZLWK WKH SDUDPHWHU 'LDPHWHU $[LV 1DPH GLVFXVVHG LQ
FKDSWHU �� 7KLV ZLOO FDXVH DOO D[HV LQ WKH GXDO JURXS WR EH GLDPHWHU
D[HV HYHQ ZKHQ GHFRXSOHG� 7KH VDPH ORJLF DSSOLHV WR WKH SDUDPHWHU
WKDW FRQILJXUHV WKH 'HIDXOW &66 $[LV 1DPH GLVFXVVHG LQ FKDSWHU ��
DQG LWHPV VXFK DV 'ULOOLQJ $[LV IRU F\FOHV� $VVLJQLQJ D GXDO D[LV
PHPEHU WKDW LV QRW WKH PDVWHU D[LV RI WKH JURXS WR RQH RI WKHVH
SDUDPHWHUV ZLOO KDYH QR DIIHFW RQ DQ\ D[LV LQ WKH GXDO JURXS HYHQ
DIWHU WKDW VODYH D[LV LV GHFRXSOHG�

:KHQ \RX VHOHFW WKH ´'XDO $[LV 3DUDPHWHUVµ JURXS� WKH ZRUNVWDWLRQ
GLVSOD\V WKLV VFUHHQ�

)XQFWLRQ

7KLV SDUDPHWHU LV XVHG WR ORJLFDOO\ FRXSOH D[HV WKDW VKRXOG PRYH
ZKHQ WKH JURXS PDVWHU D[LV QDPH LV SURJUDPPHG� 7KH QXPEHU RI
D[HV DOORZHG LQ D GXDO JURXS FDQ UDQJH IURP D PLQLPXP RI WZR WR D
PD[LPXP RI QLQH�

$VVLJQ DOO D[HV WKDW DUH WR EH FRPPDQGHG LQ GXDO JURXS � DV JURXS �
D[HV� $VVLJQ DOO D[HV WKDW DUH WR EH FRPPDQGHG LQ GXDO JURXS � DV
JURXS � D[HV� <RX FDQ DVVLJQ D[HV LQ WKLV PDQQHU IRU XS WR ILYH GXDO
D[LV JURXSV� 6HOHFW WKH D[LV WR FRQILJXUH XVLQJ WKH )� IXQFWLRQ NH\�
$Q\ D[LV WKDW LV QRW WR EH FRPPDQGHG DV SDUW RI D GXDO D[LV JURXS
VKRXOG UHPDLQ DW WKH GHIDXOW YDOXH RI WKLV SDUDPHWHU� ´LQGHSHQGHQW
D[LVµ� <RX FDQ FKRRVH IURP WKH IROORZLQJ SDUDPHWHU YDOXHV�

� LQGHSHQGHQW D[LV �� 6HOHFWV WKH D[LV EHLQJ FRQILJXUHG DV DQ
LQGHSHQGHQW D[LV� ,W LV QRW SRVLWLRQHG DV D SDUW RI DQ\ GXDO D[LV
JURXS� 7KLV LV WKH GHIDXOW FRQGLWLRQ� DQG DOO D[HV WKDW DUH QRW SDUW
RI D GXDO D[LV JURXS VKRXOG EH FRQILJXUHG DV LQGHSHQGHQW D[HV�

� JURXS � WR � �� 7KLV DVVLJQV WKH D[LV FXUUHQWO\ EHLQJ FRQILJXUHG DV
D PHPEHU RI GXDO JURXS �� �� �� �� RU �� GHSHQGLQJ RQ \RXU
VHOHFWLRQ� $Q\ SRVLWLRQLQJ FRPPDQGV �WKDW UHIHUHQFH WKH GXDO
JURXS PDVWHU� FRPPDQG WKLV D[LV LI LW LV QRW SDUNHG �UHIHU WR \RXU
��3& /RJLF 5HIHUHQFH 0DQXDO�� (DFK JURXS PXVW EH FRQILJXUHG
LQ RUGHU� )RU LQVWDQFH LI \RX ZDQW WR XVH WKUHH VHWV RI GXDO D[HV�
\RX KDYH WR FRQILJXUH JURXSV �� �� DQG � LQ RUGHU� VWDUWLQJ ZLWK
JURXS ��

'XDO $[LV *URXS
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7KH ILUVW D[LV LQ \RXU V\VWHP WKDW LV FRQILJXUHG LQ D GXDO JURXS LV WKDW
GXDO JURXSV PDVWHU D[LV� )RU H[DPSOH LI \RX DVVLJQ D[LV �� �� DQG �
DV PHPEHUV RI WKH VDPH GXDO JURXS� D[LV � ZLOO EH WKH JURXS·V PDVWHU
D[LV� <RX FDQ QRW DVVLJQ D WZR GLJLW D[LV QDPH DV WKH PDVWHU D[LV LQ D
GXDO JURXS ��%� �&� �;� �<� �= FDQ QRW EH WKH ILUVW PHPEHU��

$[LV 3DUDPHWHU
1XPEHU

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� LQGHSHQGHQW D[LV

�E� JURXS �

�F� JURXS �

�G� JURXS �

�H� JURXS �

�I� JURXS �

1RWHV

:KHQ GHILQLQJ LQWHJUDQG QDPHV IRU D GXDO D[LV� W\SLFDOO\ RQO\ WKH
PDVWHU D[LV VKRXOG KDYH DQ LQWHJUDQG GHILQHG� 2WKHU D[HV DVVLJQHG
DV PHPEHUV RI WKH GXDO JURXS W\SLFDOO\ VKRXOG KDYH WKHLU LQWHJUDQG
QDPH FRQILJXUHG DV ´QRQH�µ

,I \RX ZDQW WR GHFRXSOH D GXDO D[LV JURXS LQ D GXDO SURFHVVLQJ
V\VWHP� DQG \RX ZDQW WR SHUIRUP SODQDU IXQFWLRQV WKDW UHTXLUH DQG
LQWHJUDQG ZRUG� WKHQ \RX PXVW DVVLJQ DQ LQWHJUDQG OHWWHU DQG SODQH
IRU WKDW D[LV�

,PSRUWDQW� $ JURXS PD\ KDYH DOO OLQHDU RU DOO URWDU\ D[HV� $ OLQHDU
DQG D URWDU\ D[LV PD\ QRW EH SDUW RI WKH VDPH GXDO D[LV
JURXS�

2QO\ WKH PDVWHU D[LV QDPH LV YDOLG ZKHQ GHILQLQJ D SODQH LQ WKH
3ODQH 6HOHFW SDUDPHWHU JURXS� 1R RWKHU GXDO D[HV JURXS PHPEHUV
FDQ EH XVHG LQ D SODQH GHILQLWLRQ�
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,I D[HV DUH DVVLJQHG DV PHPEHUV RI D GXDO D[LV JURXS� WKH JURXS PXVW
KDYH D YDOLG 'XDO $[LV 0DVWHU QDPH FRQILJXUHG� ,I QR PDVWHU D[LV
QDPH LV FRQILJXUHG� WKH FRQWURO ZLOO QRW FRPH RXW RI (�6WRS�

<RX VKRXOG DOUHDG\ KDYH FRQILJXUHG \RXU D[LV W\SHV �OLQHDU RU URWDU\�
EHIRUH DWWHPSWLQJ WR VHW WKLV SDUDPHWHU� ,I DIWHU \RX KDYH DVVLJQHG DQ
D[LV WR D GXDO JURXS DQG WKH D[LV W\SH IRU WKDW D[LV LV FKDQJHG� WKLV
SDUDPHWHU DXWRPDWLFDOO\ UHVHWV WR WKH GHIDXOW FRQGLWLRQ RI
LQGHSHQGHQW D[LV IRU WKDW D[LV�

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

(1' 2) &+$37(5
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'HVNHZ 3DUDPHWHUV IRU 6SOLW
$[HV

:KHQ \RX VHOHFW WKH ´'HVNHZ 3DUDPHWHUVµ JURXS� WKH ZRUNVWDWLRQ
GLVSOD\V WKLV VFUHHQ�

8VH WKLV IHDWXUH WR FRQWURO D VLQJOH D[LV SRVLWLRQHG E\ WZR VHUYR
PRWRUV� 7KLV LV FDOOHG D VSOLW D[LV� 2QH RI WKH VHUYRV LV FRQILJXUHG
WR EH D ´PDVWHUµ ZKLOH WKH RWKHU LV VHOHFWHG DV D ´VODYH�µ 7KH VHUYR
PRGXOH DXWRPDWLFDOO\ PDLQWDLQV WKH SRVLWLRQ RI WKH VODYHG VHUYR E\
PRQLWRULQJ WKH GLIIHUHQFH EHWZHHQ WKH IROORZLQJ HUURUV RI WKH VODYH
DQG PDVWHU VHUYRV�

<RXU FRQWURO VXSSRUWV WKH XVH RI WZR VSOLW D[LV SDLUV LQ \RXU ��3&
V\VWHP�

&KDSWHU 2YHUYLHZ



����� 'HVNHZ 3DUDPHWHUV IRU 6SOLW $[HV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
6SOLW $[LV &RQILJXUDWLRQ

/HDG VFUHZ

6HUYR
PRWRU �

(QFRGHU

/HDG VFUHZ

6HUYR
PRWRU �

(QFRGHU

6SOLW $[LV � 2QH PRYLQJ D[LV
FRQWUROOHG E\ WZR FRPSOHWHO\
VHSDUDWH VHUYRV� $;,6

%RWK VHUYRV WKDW FRPSULVH D VSOLW D[LV PXVW UHVSRQG WR WKH VDPH SDUW
SURJUDP DQG MRJ FRPPDQGV� :KHQ D VSOLW D[LV LV FRQILJXUHG XVLQJ
GHVNHZ� WKH WZR VHUYRV WKDW PDNH XS WKH VSOLW D[LV DUH DFFHOHUDWHG�
SRVLWLRQHG� GHFHOHUDWHG� DQG VWRSSHG DW WKH VDPH WLPH �H[FHSW DW
(�6WRS UHVHW DQG ZKHQ KRPLQJ��

7KHUH DUH WZR FDVHV LQ ZKLFK WKH VHUYRV RI D VSOLW D[LV GR QRW UHFHLYH
WKH VDPH PRWLRQ FRPPDQGV�

� +RPLQJ
:KHQ KRPLQJ WKH VSOLW D[LV� D VLQJOH KRPH OLPLW VZLWFK LV XVHG�
7KH GLVWDQFH IURP WKDW OLPLW VZLWFK WR WKH KRPH SRVLWLRQ LV
GHSHQGHQW RQ WKH FORVHVW PDUNHU SRVLWLRQ DQG WKH YDOXH HQWHUHG
IRU +RPH &DOLEUDWLRQ� 7KH GLIIHUHQFH EHWZHHQ WKH WZR KRPH
FDOLEUDWLRQ YDOXHV DQG WKH GLUHFWLRQ DQG GLVWDQFH WR WKH FORVHVW
PDUNHU DUH LQGHSHQGHQW IRU ERWK D[HV� 7KLV PHDQV WKH\ FDQ
UHFHLYH GLIIHUHQW SRVLWLRQLQJ FRPPDQGV WR UHDFK WKH KRPH
SRVLWLRQ�
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� (�6WRS 5HVHW
,PSRUWDQW� 7KH VODYH VHUYR RI WKH GHVNHZHG SDLU PRYHV

LQGHSHQGHQWO\ WR FRPSHQVDWH IRU DQ\ VNHZ WKDW
PD\ H[LVW EHWZHHQ WKH PDVWHU DQG VODYH VHUYR
ZKHQ (�6WRS LV UHVHW� 7KLV HOLPLQDWHV DQ\ VNHZ
WKDW PD\ KDYH RFFXUUHG IURP VHUYR GULIW GXULQJ
(�6WRS RU DQ\ VNHZ WKDW PD\ KDYH H[LVWHG EHIRUH
HQWHULQJ (�6WRS� 7KLV PRYH RFFXUV DW WKH
0HGLXP�/RZ MRJ VSHHG�

�
$77(17,21� 7KH 'HVNHZ IHDWXUH LV XVHG WR FRQWURO
WKH VNHZ ZKHQ WZR VHUYRV GULYH RQH D[LV� 6NHZ RFFXUV
ZKHQ RQH VHUYR·V SRVLWLRQ LV QRW WKH VDPH DV WKH RWKHU
VHUYR LQ WKH SDLU� ,I WRR JUHDW D VNHZ RFFXUV� GDPDJH
PD\ UHVXOW WR WKH D[LV DQG LWV GULYH FRPSRQHQWV GXH WR
PHFKDQLFDO ELQGLQJ RI WKH GULYH V\VWHP�

)LJXUH ����
6SOLW $[LV ZLWK /DUJH 6NHZ

/HDG VFUHZ

/HDG VFUHZ

$[LV

'DPDJH FRXOG RFFXU LI WKH VHUYRV DUH QRW
FORVHO\ V\QFKURQL]HG�
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�
$77(17,21� :KHQHYHU WZR VHUYRV DUH FRQILJXUHG
WR GULYH RQH D[LV� \RX PXVW XVH WKH GHVNHZ IHDWXUH WR
FRQWURO VHUYR PLVDOLJQPHQW� )DLOXUH WR FRQVLGHU
SRVVLEOH VHUYR PLVDOLJQPHQW PD\ UHVXOW LQ GDPDJH WR
GULYH FRPSRQHQWV�

(DFK VSOLW D[LV FDQ EH GULYHQ E\ D PD[LPXP RI WZR VHUYR PRWRUV�
7KH FRQWURO VXSSRUWV WZR VSOLW D[LV SDLUV LQ D ��3& V\VWHP�

$VLGH IURP WKH SDUDPHWHUV LQ WKLV GHVNHZ JURXS� \RX PXVW FRQILJXUH
WKH VHUYRV WKDW GULYH WKH VSOLW D[LV DV QRUPDO LQGHSHQGHQW VHUYRV�
LQFOXGLQJ�

� VHSDUDWH IHHGEDFN GHYLFHV
� IHHGEDFN GLUHFWLRQV

� ORRS W\SH
� D[LV QDPH
(DFK VHUYR D[LV KDV LWV RZQ SRUW FRQILJXUHG IRU FRPPDQG� SRVLWLRQ�
DQG YHORFLW\� :KHQ FRQILJXULQJ D VSOLW D[LV� NHHS WKH IROORZLQJ LQ
PLQG�

,I WKHQ WKH VODYH DQG WKH PDVWHU VHUYR

2QH RU PRUH
VSLQGOHV DUH
FRQILJXUHG LQ $03

PXVW EH $03·G DV WKH KLJKHVW D[LV QXPEHUV LQ
HDFK SURFHVV EHIRUH VSLQGOHV� 6SLQGOHV PXVW EH
WKH KLJKHVW D[LV QXPEHUV XVHG RQ D V\VWHP�

FDQ EH FRQILJXUHG DV DQ\ D[LV EHIRUH WKH
VODYH D[LV�

1R VSLQGOHV DUH
FRQILJXUHG

PXVW EH $03·G DV WKH KLJKHVW D[LV QXPEHU XVHG LQ
WKH SURFHVV

FDQ EH FRQILJXUHG DV DQ\ D[LV EHIRUH WKH
VODYH D[LV

(DFK VHUYR LQ WKH VSOLW D[LV FDQ EH FRQILJXUHG ZLWK LQGHSHQGHQW�

� 5HYHUVDO (UURU YDOXHV
� $[LV &DOLEUDWLRQ SRLQWV
� +RPH &DOLEUDWLRQ YDOXHV

0DQ\ SDUDPHWHUV� VXFK DV $FF�'HF� IHHGUDWHV� HWF�� DUH VKDUHG
EHWZHHQ WKH PDVWHU VHUYR DQG VODYH VHUYR� 7KHVH VKDUHG SDUDPHWHUV
DUH OLVWHG LQ WKLV FKDSWHU� �'HVNHZ 0DVWHU 6HUYR 1DPH��

)XQFWLRQ

7KLV SDUDPHWHU VHOHFWV WKH PDVWHU VHUYR DQG GHWHUPLQHV WKH D[LV
QDPH \RX SURJUDP ZKHQ FRPPDQGLQJ WKH VSOLW D[LV� 6SHFLI\LQJ WKLV
D[LV QDPH LQ D SDUW SURJUDP FDXVHV WKH PDVWHU VHUYR VHOHFWHG KHUH
DQG WKH VODYH VHUYR �VHOHFWHG ODWHU� WR PRYH WKH VSOLW D[LV WR WKH
VSHFLILHG SRVLWLRQ DW WKH VSHFLILHG IHHGUDWH�

'HVNHZ 0DVWHU 6HUYR
1DPH
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0DQ\ SDUDPHWHUV WKDW FRQWURO D[LV PRWLRQ DQG UHVSRQVH DUH DWWDLQHG
IURP WKH YDOXHV FRQILJXUHG IRU WKH PDVWHU VHUYR� 7KH VODYH VHUYR
VKDUHV WKH YDOXHV RI WKHVH SDUDPHWHUV ZLWK WKH PDVWHU VHUYR�

� $OO +RPLQJ 3DUDPHWHUV �H[FHSW +RPH &DOLEUDWLRQ�
� $OO =RQHV�2YHUWUDYHO 3DUDPHWHUV

� $OO -RJ 3DUDPHWHUV LQFOXGLQJ MRJ VSHHGV DQG MRJ LQFUHPHQWV
� $OO )HHGUDWH SDUDPHWHUV
� $OO $FF�'HF 3DUDPHWHUV
� $OO &RQVWDQW 6XUIDFH 6SHHG SDUDPHWHUV
� $OO &XWWHU &RPS�7RRO 7LS 5DGLXV SDUDPHWHUV
� $OO $[LV 3URJUDP IRUPDW 3DUDPHWHUV
� $OO 7RRO 2IIVHW 3DUDPHWHUV

� $OO )L[HG &\FOHV SDUDPHWHUV
� $OO 5RXJKLQJ &\FOH 3DUDPHWHUV
� $OO &\OLQGULFDO�9LUWXDO & 3DUDPHWHUV
� WKH PDVWHU VHUYR�V� VWDWXV LQ UHJDUG WR WKH 3$/ FRQWUROOHG

IHDWXUHV� LQFOXGLQJ�
� 6HUYR 2II
� 6HUYR 'HWDFK
� $[LV ,QKLELW
� $[LV &ODPS
7KHVH DUH DOO DXWRPDWLFDOO\ FRSLHG IURP WKH PDVWHU VHUYR WR WKH
VODYH VHUYR� 7KH PDFKLQH /RJLF FDQQRW VHOHFW GLIIHUHQW VWDWHV
EHWZHHQ WKH PDVWHU DQG VODYH VHUYRV IRU WKHVH IHDWXUHV�

$Q\ RI WKH DERYH SDUDPHWHUV WKDW KDYH EHHQ FRQILJXUHG IRU WKH VODYH
VHUYR DUH LJQRUHG DQG UHSODFHG ZLWK WKH PDVWHU VHUYR·V YDOXHV�

,QGHSHQGHQW $03 SDUDPHWHUV PXVW VWLOO EH FRQILJXUHG IRU WKH
IROORZLQJ�

� $OO 'LJLWDO 6HUYR 3DUDPHWHUV
� $OO $QDORJ 6HUYR 3DUDPHWHUV

� $OO 3ODQH 6HOHFW 3DUDPHWHUV PXVW QRW FRQWDLQ D VODYH VHUYR QDPH
,PSRUWDQW� 7KH PDVWHU VHUYR VHOHFWHG KHUH PXVW EH DVVLJQHG DV DQ\

D[LV WKDW SUHFHGHV WKH VODYH D[LV� 7KH GHVNHZ VODYH D[LV
PXVW DOZD\V EH WKH KLJKHVW QXPEHU D[LV LQ WKH SURFHVV
WKDW SUHFHGHV WKH VSLQGOH�V�� )RU H[DPSOH� LI FRQILJXULQJ
D WKUHH�D[LV V\VWHP ZLWK QR VSLQGOH DQG WKH ; D[LV LV
GULYHQ E\ WZR VHUYR PRWRUV� WKLV FRQILJXUDWLRQ FRXOG EH
XVHG�
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$[LV 1XPEHU
�VHUYR�

$[LV 1DPH
�QDPH RI VHUYR�

&RQILJXUDWLRQ

� ; &RQILJXUHG DV 'HVNHZ 0DVWHU 6HUYR 1DPH

� < 1RUPDO 6HUYR &RQILJXUDWLRQ

� = 1RUPDO 6HUYR &RQILJXUDWLRQ

� 8 &RQILJXUHG DV 'HVNHZ 6ODYH 6HUYR 1DPH

7KH DERYH FRQILJXUDWLRQ ZRXOG UHVXOW LQ VHUYRV � DQG � EHLQJ SDUW RI
D VSOLW D[LV� 7KH QDPH XVHG IRU WKH VSOLW D[LV LV ;� %RWK WKH ; DQG 8
VHUYRV ZRXOG UHVSRQG WR DQ\ SURJUDPPHG RU MRJ UHTXHVWV IRU WKH ;
D[LV� ; DQG 8 ZRXOG QRW EH DYDLODEOH IRU LQGHSHQGHQW SRVLWLRQLQJ�
&RPPRQ D[LV SDUDPHWHUV $03HG IRU WKH 8 D[LV �VXFK DV DFF�GHF
UDPSV� IHHGUDWHV� HWF�� ZRXOG EH LJQRUHG DQG UHSODFHG ZLWK WKH YDOXHV
HQWHUHG IRU WKH PDVWHU D[LV ; �UHIHU WR WKH SDUDPHWHU 'HVNHZ 0DVWHU
6HUYR 1DPH IRU D OLVWLQJ RI VODYH VHUYR SDUDPHWHUV WKDW DUH LJQRUHG��

'HVNHZ $[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

6HW � $OO >���@

6HW � $OO >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �L� =
�E� % �M� �%
�F� & �N� �&
�G� 8 �O� �;
�H� 9 �P� �<
�I� : �Q� �=
�J� ; �R� QRQH
�K� <

1RWHV

,I \RX LQWHQG WR XVH WKH *DLQ %UHDN IHDWXUH� ERWK WKH *DLQ %UHDN
3RLQW SDUDPHWHU DQG WKH 3RVLWLRQ /RRS *DLQ %UHDN 5DWLR
SDUDPHWHU PXVW EH VHW WR LGHQWLFDO YDOXHV IRU ERWK PDVWHU DQG VODYH
VHUYRV�

7KH 6RIWZDUH 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV IRU D VODYH VHUYR
PXVW EH FRQILJXUHG DV ´QRW XVHG�µ $OO VRIWZDUH RYHUWUDYHO DQG
SURJUDPPDEOH ]RQH LQIRUPDWLRQ IRU D VSOLW D[LV DUH WDNHQ IURP WKH
PDVWHU VHUYR�
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$ GLIIHUHQW )HHGUDWH 6XSSUHVVLRQ 3RLQW PD\ EH FRQILJXUHG IRU ERWK
PDVWHU DQG VODYH VHUYR� ,I WKH IROORZLQJ HUURU RI HLWKHU H[FHHGV LWV
IHHGUDWH VXSSUHVVLRQ SRLQW� WKH IHHGUDWH IRU ERWK PDVWHU DQG VODYH
VHUYR LV UHGXFHG E\ ����

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

)XQFWLRQ

6HOHFW D VODYH VHUYR IRU \RXU VSOLW D[LV ZLWK WKLV SDUDPHWHU� 2QO\ RQH
VODYH DQG RQH PDVWHU VHUYR FDQ EH FRQILJXUHG WR SRVLWLRQ D VSOLW D[LV�

,PSRUWDQW� 7KH VODYH VHUYR VHOHFWHG KHUH PXVW DOZD\V EH WKH ODVW
$03·G D[LV WKDW SUHFHGHV WKH VSLQGOH�V�� )RU H[DPSOH�
LI FRQILJXULQJ D WKUHH�D[LV V\VWHP ZLWK RQH VSLQGOH DQG
WKH ; D[LV LV GULYHQ E\ WZR VHUYR PRWRUV� WKLV
FRQILJXUDWLRQ FRXOG EH XVHG�

$[LV 1XPEHU
�VHUYR�

$[LV 1DPH
�QDPH RI VHUYR�

&RQILJXUDWLRQ

� ; &RQILJXUHG DV 'HVNHZ 0DVWHU 6HUYR 1DPH

� < 1RUPDO 6HUYR &RQILJXUDWLRQ

� = 1RUPDO 6HUYR &RQILJXUDWLRQ

� 8 &RQILJXUHG DV 'HVNHZ 6ODYH 6HUYR 1DPH

� & &RQILJXUHG DV 6SLQGOH

7KLV FRQILJXUDWLRQ ZRXOG UHVXOW LQ VHUYRV � DQG � EHLQJ SDUW RI D VSOLW
D[LV� 7KH QDPH XVHG IRU WKH VSOLW D[LV LV ;� %RWK WKH ; DQG 8 VHUYRV
ZRXOG UHVSRQG WR DQ\ SURJUDPPHG RU MRJ UHTXHVWV IRU WKH ; D[LV� ;
DQG 8 ZRXOG QRW EH DYDLODEOH IRU LQGHSHQGHQW SRVLWLRQLQJ�
&RPPRQ D[LV SDUDPHWHUV $03·G IRU WKH 8 D[LV �VXFK DV DFF�GHF
UDPSV� IHHGUDWHV� HWF�� ZRXOG EH LJQRUHG DQG UHSODFHG ZLWK WKH YDOXHV
HQWHUHG IRU WKH PDVWHU D[LV ; �UHIHU WR WKH SDUDPHWHU 'HVNHZ 0DVWHU
6HUYR 1DPH IRU D OLVWLQJ RI VODYH VHUYR SDUDPHWHUV WKDW DUH LJQRUHG��

'HVNHZ $[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

6HW � $OO >���@

6HW � $OO >���@

'HVNHZ 6ODYH 6HUYR 1DPH
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5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �L� =
�E� % �M� �%
�F� & �N� �&
�G� 8 �O� �;
�H� 9 �P� �<
�I� : �Q� �=
�J� ; �R� QRQH
�K� <

1RWHV

:KHQ GHILQLQJ LQWHJUDQG QDPHV IRU D VSOLW D[LV� RQO\ WKH PDVWHU
VHUYR VKRXOG KDYH DQ LQWHJUDQG GHILQHG� 7KH VODYH D[LV VHOHFWHG ZLWK
WKLV SDUDPHWHU VKRXOG KDYH LWV ,QWHJUDQG 1DPH FRQILJXUHG DV ´QRQH�µ

,PSRUWDQW� %RWK OLQHDU RU URWDU\ D[HV PD\ EH FRQILJXUHG DV D VSOLW
D[HV ZLWK GHVNHZ� +RZHYHU� DOO VHUYRV WKDW PDNH XS D
VSOLW D[LV PXVW EH FRQILJXUHG DV WKH VDPH D[LV W\SH� $
OLQHDU DQG D URWDU\ D[LV FDQQRW EH SDUW RI WKH VDPH VSOLW
D[LV�

3ODQH GHILQLWLRQV FDQQRW FRQWDLQ VODYH D[HV QDPHV� 2QO\ WKH PDVWHU
D[LV QDPH LV YDOLG ZKHQ GHILQLQJ D SODQH LQ WKH 3ODQH 6HOHFW JURXS�

7KH 6RIWZDUH 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV IRU D VODYH VHUYR
PXVW EH FRQILJXUHG DV ´QRW XVHG�µ $OO VRIWZDUH RYHUWUDYHO DQG
SURJUDPPDEOH ]RQH LQIRUPDWLRQ IRU ERWK VHUYRV LQ D VSOLW D[LV SDLU LV
WDNHQ IURP WKH PDVWHU VHUYR�

7KH FRQWURO·V D[LV SRVLWLRQ GLVSOD\V� JUDSKLFV VFUHHQV� HWF�� GR QRW
FRQWDLQ DQ\ UHIHUHQFH WR WKH VODYH VHUYR QDPH� 7R WKH RSHUDWRU� RQO\
WKH PDVWHU VHUYR QDPH LV GLVSOD\HG UHSUHVHQWLQJ WKH SRVLWLRQ RI WKH
VSOLW D[LV� +RZHYHU� IRU WKH SXUSRVH RI LQWHJUDWLRQ DQG
WURXEOHVKRRWLQJ� WKH VODYH VHUYR GRHV DSSHDU LQ RQOLQH $03 IRU WKH
D[LV SDUDPHWHU IHDWXUHV LQFOXGLQJ 5HYHUVDO (UURU� +RPH &DOLEUDWLRQ�
$[LV &DOLEUDWLRQ� DQG 6HUYR 3DUDPHWHUV� 5HIHU WR FKDSWHU �� LQ WKLV
PDQXDO IRU GHWDLOV�

,Q DGGLWLRQ WR WKH DERYH GLVSOD\V� WKH VODYH VHUYR LV DOVR YLVLEOH RQ
WKH D[LV PRQLWRU IHDWXUH GLVFXVVHG LQ WKH ��3& ,QWHJUDWLRQ DQG
,QVWDOODWLRQ 0DQXDO� SXEOLFDWLRQ ��������� 2Q WKLV VFUHHQ� LQ SODFH RI
WKH 6SLQGOH '$& &RPPDQG GLVSOD\� D 6NHZ GLVSOD\ LV DYDLODEOH IRU
WKH VODYH VHUYR� 7KLV GLVSOD\ VKRZV WKH GLIIHUHQFH LQ IROORZLQJ HUURU
EHWZHHQ WKH PDVWHU DQG VODYH VHUYRV�
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7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

)XQFWLRQ

7KH VHUYRV RI D VSOLW D[LV DUH DOZD\V JLYHQ WKH VDPH SRVLWLRQLQJ DQG
FRQWRXULQJ FRPPDQGV�

$ ZHOO EDODQFHG VSOLW D[LV ZLWK HTXDOO\ VL]HG PRWRUV RSHUDWLQJ RQ
IDLUO\ V\PPHWULF ORDGV PD\ QRW QHHG WR XVH WKLV SDUDPHWHU� 7KH
QRUPDO GHVNHZ YHORFLW\ DQG SRVLWLRQLQJ ORRSV VKRXOG DGHTXDWHO\
UHVSRQG WR NHHS DQ\ VNHZ WR D PLQLPXP�

,Q VRPH FDVHV� KRZHYHU� WKH QRUPDO VHUYR ORRS PD\ DOORZ WRR PXFK
VNHZ �PRWRUV DUH VL]HG GLIIHUHQWO\ RU RQH VHUYR LV XQGHU D KLJKHU ORDG
WKDQ DQRWKHU�� :KHQ WKH QRUPDO GHVNHZ SRVLWLRQLQJ DQG YHORFLW\
ORRSV DUH QRW VXIILFLHQW WR FRPSHQVDWH IRU WKLV GLIIHUHQFH LQ IROORZLQJ
HUURU� WKH 'HVNHZ *DLQ SDUDPHWHU VKRXOG EH XVHG�

:KHQ D VNHZ H[LVWV� WKH FRQWURO GHWHFWV D GLIIHUHQFH LQ IROORZLQJ
HUURU EHWZHHQ WKH WZR VHUYRV� :KHQ XVLQJ WKH 'HVNHZ *DLQ
SDUDPHWHU� WKLV GLIIHUHQFH LQ WKH IROORZLQJ HUURU LV FRQWUROOHG E\
LQFUHDVLQJ RU GHFUHDVLQJ WKH JDLQ RI WKH VODYH VHUYR� 7KH QHW HIIHFW
RI WKLV LV WKDW WKH FRQWURO FDQ PDNH WKH VODYH VHUYR·V UHVSRQVH PRUH
FORVHO\ PDWFK WKDW RI WKH PDVWHU VHUYR�

7KH VODYH VHUYR·V JDLQ LV PRGLILHG SURSRUWLRQDOO\ WR WKH GLIIHUHQFH LQ
IROORZLQJ HUURUV EHWZHHQ WKH PDVWHU DQG VODYH VHUYRV � VNHZ HUURU��
7KH UDWLR RI WKLV PXOWLSOLHU LV FRQWUROOHG E\ WKLV SDUDPHWHU� $ YDOXH
RI � KHUH GLVDEOHV DQ\ JDLQ PRGLILFDWLRQ RI WKH VODYH VHUYR� 7KH
KLJKHU WKH YDOXH VHW KHUH� WKH ODUJHU WKH JDLQ PRGLILFDWLRQ IRU WKH
VDPH GLIIHUHQFH LQ IROORZLQJ HUURU�

'HVNHZ $[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

6HW � $OO >���@

6HW � $OO >���@

5DQJH

������� WR ��������

'HVNHZ *DLQ
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1RWHV

,W LV LPSRUWDQW WKDW WKH VODYH VHUYR EH FDSDEOH RI PDWFKLQJ WKH PDVWHU
VHUYRV UHVSRQVH�

,I� $QG� 7KHQ�

WRR JUHDW RI D GLIIHUHQFH H[LVWV EHWZHHQ WKH VODYH
DQG PDVWHU VHUYR·V UHVSRQVH �L�H�� JUHDWO\ GLIIHUHQW
ORDGV RU YHU\ GLIIHUHQW PRWRUV�

WKH VODYH VHUYR·V EHVW SRVVLEOH UHVSRQVH
�XQGHU ORDG� LV VORZHU WKDQ WKH PDVWHU
VHUYR·V UHVSRQVH

WKH VODYH VHUYR QHYHU PDWFKHV WKH UHVSRQVH RI WKH
PDVWHU VHUYR QR PDWWHU KRZ PXFK WKH VODYH VHUYR·V
JDLQ LV PRGLILHG

VODYH VHUYR·V UHVSRQVH LV IDVWHU �XQGHU
ORDG� WKDQ WKH PDVWHU VHUYR·V UHVSRQVH

WKH VODYH VHUYR JDLQ FDQ EH PRGLILHG WR VORZ GRZQ
WKH VODYH VHUYRV UHVSRQVH DQG PDNH LW PDWFK WKH
PDVWHU VHUYR·V UHVSRQVH

:KHQ GHVLJQLQJ \RXU VSOLW D[LV� WU\ WR PDWFK VHUYR PRWRUV DQG PRWRU
ORDGV DV FORVHO\ DV SRVVLEOH� ,I WKLV LV QRW SRVVLEOH� PDNH VXUH WKDW WKH
VHUYR ZLWK WKH VORZHVW UHVSRQVH �XQGHU QRUPDO RSHUDWLQJ ORDG� LV
FRQILJXUHG DV WKH PDVWHU VHUYR�

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR DOO
D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP GLIIHUHQFH LQ IROORZLQJ HUURU
DOORZDEOH EHWZHHQ VHUYRV RI D VSOLW D[LV� 7KLV GLVWDQFH LV DFWXDOO\ WKH
PD[LPXP VNHZ OLPLW�

)LJXUH ����
6SOLW $[LV 6NHZ 'LVWDQFH

/HDG VFUHZ

/HDG VFUHZ

7KLV GLVWDQFH LV WKH DPRXQW RI VNHZ RU
WKH GLIIHUHQFH LQ IROORZLQJ HUURU EHWZHHQ
WKH WZR VHUYRV�

$[LV

([FHVV 6NHZ /LPLW
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(QWHU IRU WKLV SDUDPHWHU D YDOXH HTXDO WR WKH JUHDWHVW DPRXQW RI VNHZ
�GLIIHUHQFH LQ IROORZLQJ HUURU� WKDW LV DFFHSWDEOH EHWZHHQ WKH VHUYRV
RI \RXU VSOLW D[LV� :KHQ WKH GLIIHUHQFH LQ IROORZLQJ HUURU EHWZHHQ
WKH WZR VHUYRV H[FHHGV WKH YDOXH VHW IRU WKLV SDUDPHWHU� WKH FRQWURO LV
IRUFHG LQWR (�6WRS�

�
$77(17,21� 0DNH VXUH WKH YDOXH VHW KHUH LV VPDOO
HQRXJK VR WKDW ZKHQ D VNHZ RI WKH D[LV RFFXUV� WKH
FRQWURO HQWHUV (�6WRS EHIRUH GDPDJH WR WKH PDFKLQH
RFFXUV�

'HVNHZ $[LV
3DUDPHWHU
1XPEHU

6LQJOH 3URFHVV

6HW � $OO >���@

6HW � $OO >���@

5DQJH

������� WR ��������� PP

RU

������� WR ������� LQ�

1RWHV

,Q WKH HYHQW WKDW H[FHVV VNHZ GRHV RFFXU� WKH FRQWURO DXWRPDWLFDOO\
FDQFHOV DQ\ VNHZ DPRXQW ZKHQ (�6WRS LV UHVHW� :KHQ (�6WRS LV
UHVHW� WKH VODYH VHUYR LV PRYHG WR WKH VDPH SRVLWLRQ DV WKH PDVWHU
VHUYR� $Q\ GLIIHUHQFH LQ IROORZLQJ HUURU LV FDQFHOHG�

7KLV SDUDPHWHU LV D JOREDO SDUDPHWHU� 7KH YDOXH VHW KHUH DSSOLHV WR
DOO D[HV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

0LVFHOODQHRXV 3DUDPHWHUV

7KLV FKDSWHU GHVFULEHV PLVFHOODQHRXV SDUDPHWHUV WKDW VKRXOG EH VHW�
7KHVH PLVFHOODQHRXV SDUDPHWHUV GR QRW LQ DQ\ ZD\ UHIHU WR WKH
PLVFHOODQHRXV IXQFWLRQV WKDW DUH FDOOHG XVLQJ DQ 0� RU %�FRGH�

7KH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV ZKHQ WKH0LVFHOODQHRXV
3DUDPHWHUV JURXS LV VHOHFWHG�

7KH DERYH VFUHHQV PD\ GLIIHU VOLJKWO\ GHSHQGLQJ RQ WKH FRQWURO W\SH
\RX VHOHFW�

,PSRUWDQW� :KHQ WKH VHOHFWHG FRQWURO W\SH LV ´0LOO�µ WKH /DWKH W\SH
SDUDPHWHU LV UHSODFHG ZLWK WKH 0LOO W\SH SDUDPHWHU�

8VH WKHVH SDUDPHWHUV DV JHQHUDO FRQWURO RSHUDWLQJ SDUDPHWHUV� ZKLFK
DUH XVHG WR FRQILJXUH YHU\ EDVLF FRQWURO RSHUDWLRQV� VXFK DV (�6WRS
5HVHW� SUREH WULJJHU VLJQDOV� DQG ORJLF LQWHUDFWLRQ ZLWK WKH ��3&�

&KDSWHU 2YHUYLHZ

*HQHUDO &RQWURO 2SHUDWLQJ
3DUDPHWHUV



����� 0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH ODWKH W\SH IRU ZKLFK WKH FRQWURO LV
FRQILJXUHG� 7KH VHOHFWHG ODWKH W\SH GHWHUPLQHV WKH *�FRGH V\VWHP
�$� %� RU &� WKDW WKH FRQWURO XVHV� 5HIHU WR \RXU ��3& &1&
2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU DGGLWLRQDO LQIRUPDWLRQ RQ
ODWKH *�FRGH V\VWHPV�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� /DWKH $

�E� /DWKH %

�F� /DWKH &

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

/DWKH W\SH $ XVHV 8� 9� : DV D[LV QDPHV IRU LQFUHPHQWDO D[HV� 7KLV
UHGXFHV WKH QXPEHU RI D[LV QDPHV DYDLODEOH RQ /DWKH 7\SH $ VR WKDW
WKH PD[LPXP QXPEHU RI D[HV DOORZHG LV � D[HV�

)XQFWLRQ

7KLV SDUDPHWHU LV DYDLODEOH ZKHQ \RXU >)�@ RSWLRQ �� &RQWURO 7\SH
KDV EHHQ VHOHFWHG DV D PLOO� 8VH WKLV SDUDPHWHU WR LQGLFDWH WR WKH
FRQWURO WKDW \RX DUH FRQILJXULQJ D VWDQGDUG 0LOO RU D WUDQVIHU OLQH
FRQWURO� 7KLV ZLOO HQDEOH WUDQVIHU OLQH VSHFLILF IHDWXUHV� 7KH GHIDXOW
IRU WKLV SDUDPHWHU LV D VWDQGDUG PLOO� 7KLV SDUDPHWHU VKRXOG EH VHW DV
D VWDQGDUG PLOO IRU WKH ��3&�

$[LV
3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 6WDQGDUG

�E� 7UDQVIHU /LQH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

/DWKH 7\SH

0LOO 7\SH
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)XQFWLRQ

7KLV SDUDPHWHU IRUFHV WKH FRQWURO WR SHUIRUP D FRQWURO UHVHW ZKHQ WKH
FRQWURO LV EURXJKW RXW RI (�6WRS E\ SHUIRUPLQJ DQ (�6WRS 5HVHW
RSHUDWLRQ� 7\SLFDOO\� (�6WRS UHVHW LV SHUIRUPHG E\ SUHVVLQJ WKH
�(�6723 5(6(7! NH\ RQ WKH 07% SDQHO�

$ FRQWURO UHVHW SHUIRUPV WKHVH IXQFWLRQV�

� DOO PRGDO *� DQG 0�FRGHV DUH UHVHW WR WKH GHIDXOW FRQGLWLRQ �VHH
WKH 372 SDUDPHWHUV�

� DOO QRQPRGDO *� DQG 0�FRGHV DUH UHVHW WR WKHLU QRUPDO FRQGLWLRQ
DW SRZHU�XS

� DOO FRRUGLQDWH V\VWHP RIIVHWV DQG URWDWLRQV UHWXUQ WR WKHLU QRUPDO
FRQGLWLRQ DW SRZHU�XS

� DQ\ 0', FRPPDQG LV GLVFDUGHG
� DQ\ DFWLYH SURJUDP LV UHVHW WR WKH ILUVW EORFN RI WKH SURJUDP
� DQ\ XVHU·V SDVVZRUG WKDW LV DFWLYH LV GHDFWLYDWHG� DQG LW LV

QHFHVVDU\ WR UH�HQWHU WKH SDVVZRUG

758( �� 6HWWLQJ WKLV SDUDPHWHU DV WUXH FDXVHV WKH FRQWURO WR H[HFXWH
D FRQWURO UHVHW ZKHQ (�6WRS LV UHVHW ZLWK WKH (�6WRS UHVHW IHDWXUH�

)$/6( �� 6HWWLQJ WKLV SDUDPHWHU DV IDOVH ZLOO QRW FDXVH WKH FRQWURO WR
H[HFXWH D FRQWURO UHVHW ZKHQ (�6WRS LV UHVHW ZLWK WKH (�6WRS UHVHW
IHDWXUH� $ FRQWURO UHVHW PD\ VWLOO EH SHUIRUPHG LQ WKH QRUPDO
PHWKRG�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

&RQWURO 5HVHW RQ (�6WRS
5HVHW



����� 0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH ZKHQ WKH FRQWURO UHFRJQL]HV D
KLJK�VSHHG WULJJHU VLJQDO IURP VRPH H[WHUQDO GHYLFH WR H[HFXWH RQH
RI WKH VNLS RU SURELQJ IXQFWLRQV� 7KH FRQWURO UHFRJQL]HV D
KLJK�VSHHG WULJJHU VLJQDO ZKHQ WKH VLJQDO LV WXUQHG RQ RU RII�

5LVLQJ (GJH �� :KHQ WKLV SDUDPHWHU LV VHW DW ´5LVLQJ (GJH�µ WKH
FRQWURO UHFRJQL]HV D KLJK�VSHHG LQSXW VLJQDO ZKHQ WKH SUREH WXUQV RQ
�ULVLQJ HGJH RI WKH VLJQDO��

)DOOLQJ (GJH �� :KHQ WKLV SDUDPHWHU LV VHW DW ´)DOOLQJ (GJH�µ WKH
FRQWURO UHFRJQL]HV D KLJK VSHHG LQSXW VLJQDO ZKHQ WKH SUREH WXUQV RII
�IDOOLQJ HGJH RI WKH VLJQDO��

$[LV 3DUDPHWHU
1XPEHU

$OO >�@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 5LVLQJ HGJH

�E� )DOOLQJ HGJH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR IRUFH WKH FRQWURO WR H[HFXWH RQO\ GZHOOV �*���
LQ XQLWV RI VHFRQGV�

7LPH 	 6SQ 5HYV �� :KHQ WKLV SDUDPHWHU LV VHOHFWHG DV ´7LPH 	
6SQ 5HYV�µ D GZHOO PD\ EH SURJUDPPHG LQ VHFRQG RU LQ VSLQGOH
UHYROXWLRQV� 'ZHOOV WKDW DUH SURJUDPPHG LQ *�� PRGH DUH LQ XQLWV
RI VHFRQGV� DQG GZHOOV WKDW DUH SURJUDPPHG LQ *�� PRGH DUH LQ
XQLWV RI VSLQGOH UHYROXWLRQV�

7LPH �� :KHQ WKLV SDUDPHWHU LV VHOHFWHG DV ´7LPH�µ D GZHOO LV DOZD\V
SURJUDPPHG LQ XQLWV RI VHFRQGV UHJDUGOHVV RI WKH *�� RU *�� PRGH�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

+LJK�VSHHG ,QSXW 7ULJJHU
3RLQW

'ZHOO 7\SH



�����0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7LPH RQO\

�E� 7LPH 	 VSLQGOH
UHYV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU GRHV QRW HIIHFW GZHOOV WKDW DUH H[HFXWHG LQ IL[HG
F\FOHV ZKLFK FDQ EH HLWKHU LQ XQLWV RI VHFRQGV RU VSLQGOH UHYROXWLRQV�

)XQFWLRQ

7KLV LV D ODWKH RU JULQGHU FRQWURO SDUDPHWHU� ,W GHWHUPLQHV WKH XQLWV
WKDW DUH XVHG IRU WKH WKUHDG OHDG ZKHQ SURJUDPPLQJ DQ (� RU )�ZRUG
LQ D WKUHDGLQJ EORFN� 7KLV SDUDPHWHU LV VHW IRU DOO WKUHDGLQJ EORFNV�

8VH WKLV SDUDPHWHU ZLWK WKHVH *�FRGHV�

*�&RGH 6\VWHP

/DWKH

'HVFULSWLRQ $ % &

6LQJOH 3DVV *�� *�� *��

9DULDEOH /HDG 6LQJOH 3DVV *�� *�� *��

6LQJOH 3DVV &\FOH *�� *�� *��

0XOWL�3DVV &\FOH *�� *�� *��

,QFK�5HY �� :KHQ WKLV SDUDPHWHU LV VHW DV ,QFK�5HY� WKH FRQWURO UHDGV
DQ (� RU )�ZRUG LQ D WKUHDGLQJ F\FOH EORFN DV WKH QXPEHU RI LQFKHV
WKH D[HV WUDYHOV SHU UHYROXWLRQ RI WKH VSLQGOH�

1XP RI 7KUHDGV�,QFK �� :KHQ WKLV SDUDPHWHU LV VHW DV 1XP RI
7KUHDGV�,QFK� WKH FRQWURO UHDGV DQ (� RU )�ZRUG LQ D WKUHDGLQJ F\FOH
EORFN DV WKH QXPEHU RI WKUHDGV WR EH FXW IRU HYHU\ LQFK RI D[LV
PRWLRQ�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

7KUHDGLQJ (�ZRUG
'HILQLWLRQ



����� 0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

5DQJH

6HOHFWLRQ 5HVXOW

�D� ,QFK � 5HY

�E� 1XP RI 7KUHDGV � ,QFK

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU VSHFLILHV WKH OHWWHU WKDW LV XVHG WR FDOO WKH VHFRQG
DX[LOLDU\ IXQFWLRQ ZKLFK LV FRPPRQO\ XVHG ZKHQ WKH QXPEHU RI
0�FRGHV LV QRW VXIILFLHQW IRU WKH DYDLODEOH QXPEHU RI PLVFHOODQHRXV
IXQFWLRQV� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKDW VHFRQG DX[LOLDU\
IXQFWLRQ ZRUGV FDOO ZKDW DX[LOLDU\ IXQFWLRQV LQ WKH ORJLF SURJUDP�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW 6HOHFWLRQ 5HVXOW

�D� $ �I� :

�E� % �J� ;

�F� & �K� <

�G� 8 �L� =

�H� 9 �M� QRQH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH HQWHUHG KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV WKH RSHUDWLRQ RI WKH EORFN GHOHWH IHDWXUH
SURJUDPPHG LQ D EORFN ZLWK D � FRGH� 7KHUH DUH QLQH EORFN GHOHWH
FKDUDFWHUV DYDLODEOH UDQJLQJ IURP �� �WKH VDPH DV SURJUDPPLQJ
� RQO\� WR ��� 8VH WKLV IHDWXUH WR OHW WKH RSHUDWRU GHOHWH HLWKHU SDUW RU
DOO RI D SURJUDP EORFN DW ZLOO E\ VHOHFWLQJ D EORFN GHOHWH QXPEHU DV
DFWLYH�

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH HQWLUH EORFN LV GHOHWHG ZKHQ
WKH SURSHU EORFN GHOHWH VZLWFK LV RQ� RU LI RQO\ WKH LQIRUPDWLRQ LQ WKH
EORFN WR WKH ULJKW RI WKH EORFN GHOHWH FKDUDFWHU�

6HFRQGDU\ $X[LOLDU\
)XQFWLRQ :RUG

%ORFN 'HOHWH 7\SH



�����0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

'HOHWH UHVW �� :KHQ WKLV SDUDPHWHU LV VHW DV GHOHWH UHVW� WKH FRQWURO
GHOHWHV DQ\ SRUWLRQ RI WKH EORFN WKDW LV WR WKH ULJKW RI WKH EORFN GHOHWH
FKDUDFWHU�

'HOHWH ZKROH �� :KHQ WKLV SDUDPHWHU LV VHW DV GHOHWH ZKROH� WKH
FRQWURO GHOHWHV WKH HQWLUH SURJUDP EORFN UHJDUGOHVV RI WKH ORFDWLRQ RI
WKH EORFN GHOHWH FKDUDFWHU LQ WKH SURJUDP EORFN�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 'HOHWH UHVW

�E� 'HOHWH ZKROH

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

7KLV SDUDPHWHU GHWHUPLQHV KRZ WKH FRQWURO KDQGOHV 0� DQG *�FRGHV
ZKHQ WKH FRQWURO H[HFXWHV DQ HQG RI SURJUDP FRPPDQG
�0�� RU 0����

<HV �� :KHQ WKLV SDUDPHWHU LV VHW DV \HV� WKH FRQWURO VHWV DOO 0� DQG
*�FRGHV EDFN WR WKHLU GHIDXOW YDOXHV ZKHQ WKH FRQWURO H[HFXWHV DQ
HQG RI SURJUDP FRPPDQG� 0RGDO 0� DQG *�FRGHV GHIDXOW EDFN WR
WKHLU SRZHU�XS FRQGLWLRQ� DQG QRQPRGDO *�FRGHV DUH UHVHW WR WKHLU
GHIDXOW YDOXHV�

1R �� :KHQ WKLV SDUDPHWHU LV VHW DV QR� WKH FRQGLWLRQ RI WKH 0� DQG
*�FRGHV DUH UHWDLQHG ZKHQ WKH FRQWURO H[HFXWHV DQ HQG�RI�SURJUDP
FRPPDQG� $OO PRGDO 0� DQG *�FRGHV UHPDLQ DW WKHLU SUHVHQW YDOXH�
DQG QRQPRGDO 0� DQG *�FRGHV UHPDLQ DW WKHLU SUHVHQW YDOXH�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

5HVHW 0	* &RGHV RQ
0���0��



����� 0LVFHOODQHRXV 3DUDPHWHUV
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1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH LI WKH FRQWURO UHVHWV WR WKH GHIDXOW
ZRUN FRRUGLQDWH V\VWHP ZKHQ DQ HQG�RI�SURJUDP �0�� RU 0���
EORFN LV UHDG�

<HV �� 6HWWLQJ D YDOXH RI <HV IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO WR
FDQFHO DOO FRRUGLQDWH V\VWHP RIIVHWV WKDW PD\ EH DFWLYH H[FHSW WKH
´([WHUQDO 2IIVHWµ �DV LI D *���� ZDV H[HFXWHG�� 7KLV DOVR UHDFWLYDWHV
WKH ZRUN FRRUGLQDWH V\VWHP WKDW LV VHW DV WKH GHIDXOW ZRUN FRRUGLQDWH
V\VWHP XVLQJ WKH SDUDPHWHU FDOOHG 372:RUN &RRUGLQDWH GLVFXVVHG
LQ FKDSWHU ��� :KHQ WKH HQG RI SURJUDP FRGH LV UHDG E\ WKH FRQWURO�
WKH DFWLYH FRRUGLQDWH V\VWHP EHFRPHV HLWKHU *���*�� RU QRQH DV VHW
XVLQJ WKH 372 :RUN &RRUGLQDWH SDUDPHWHU SOXV DQ\ ´([WHUQDO
RIIVHWµ YDOXH WKDW KDV EHHQ HQWHUHG RQ WKH FRQWURO�

1R �� 6HWWLQJ D YDOXH RI 1R IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO WR
NHHS WKH FXUUHQWO\ DFWLYH ZRUN FRRUGLQDWH V\VWHP DQG LWV DFWLYH
RIIVHWV DFWLYH� 0�� DQG 0�� GR QRW KDYH DQ\ HIIHFW RQ WKH
FRRUGLQDWH V\VWHP� 7KH QH[W SURJUDP WKDW LV H[HFXWHG DGRSWV WKH
FRRUGLQDWH V\VWHP ZLWK LWV RIIVHWV�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

5HVHW &RRUG 2IIVHW RQ
0���0��
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,PSRUWDQW� 6HWWLQJ D YDOXH RI 1R IRU WKLV SDUDPHWHU PD\ FDXVH
XQGHVLUHG UHVXOWV LI WKH SURJUDP EHLQJ H[HFXWHG
FRQWDLQV D *�� FRRUGLQDWH RIIVHW� ,I WKLV LV WKH FDVH� WKH
FRRUGLQDWH V\VWHP JHWV RIIVHW E\ WKH LQFUHPHQWDO DPRXQW
LQ WKH *�� EORFN HDFK WLPH WKH SURJUDP JHWV H[HFXWHG�
7KLV SUREOHP GRHV QRW RFFXU ZKHQ D *�� RIIVHW LV
SURJUDPPHG� VLQFH WKLV RIIVHW DEVRUEV DQ\ RWKHU DFWLYH
*�� RIIVHW� :H UHFRPPHQG WKDW LI D *�� RIIVHW LV XVHG
LQ WKH SURJUDP� LW EH FDQFHOOHG EHIRUH WKH 0�� RU 0��
SURJUDP EORFN XVLQJ D *���� FRGH�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH LI WKH FRQWURO FDQFHOV WKH DFWLYH WRRO
OHQJWK RIIVHWV ZKHQ DQ 0�� RU 0�� HQG RI SURJUDP EORFN LV
H[HFXWHG�

<HV �� 6HOHFWLQJ D YDOXH RI <HV IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO
WR FDQFHO DOO WRRO OHQJWK RIIVHWV WKDW DUH DFWLYH ZKHQ DQ 0�� RU 0��
EORFN LV H[HFXWHG�

1R �� 6HWWLQJ D YDOXH RI 1R IRU WKLV SDUDPHWHU FDXVHV WKH FRQWURO WR
NHHS WKH FXUUHQWO\ DFWLYH WRRO OHQJWK RIIVHWV DFWLYH HYHQ DIWHU DQ 0��
RU 0�� FRGH�

�
$77(17,21� ,I WKLV SDUDPHWHU LV VHW DV <HV� WRRO
OHQJWK RIIVHWV DUH FDQFHOOHG ZKHQ DQ 0�� RU 0�� LV
H[HFXWHG� $W WKDW SRLQW� DQ\ DFWLYH SURJUDPPDEOH ]RQHV
ZLOO UHVWULFW D[LV PRWLRQ EDVHG RQ WKH SRVLWLRQ RI WKH
WRRO JDXJH SRLQW UDWKHU WKDQ WKH WRRO WLS� 7KLV PD\
FDXVH DQ XQGHVLUHG PDFKLQH ´FUDVKµ ZLWK VRPH IL[WXUH
WKDW ZRXOG QRUPDOO\ KDYH EHHQ SURWHFWHG E\ D
SURJUDPPDEOH ]RQH�

$[LV 3DUDPHWHU
1XPEHU

$OO >��@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

&DQFHO 7RRO 2IIVHWV 2Q
0���0��



������ 0LVFHOODQHRXV 3DUDPHWHUV
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1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KLV SDUDPHWHU KDV QR HIIHFW RQ WKH FXWWHU FRPSHQVDWLRQ DQG 775&
IHDWXUHV� &XWWHU FRPSHQVDWLRQ DQG 775& DUH DOZD\V FDQFHOHG ZKHQ
D 0�� RU 0�� FRGH LV UHDG E\ WKH FRQWURO�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH WKH PD[LPXP QXPEHU RI PRWLRQ
EORFNV WKDW PD\ EH UHWUDFHG XVLQJ WKH EORFN UHWUDFH IHDWXUH� 7KH
EORFN UHWUDFH IHDWXUH LV XVHG WR UHYHUVH H[HFXWLRQ RI DQ DFWLYH
SURJUDP� 7KH FRQWURO H[HFXWHV EORFNV LQ UHYHUVH RUGHU DQG UHYHUVH
GLUHFWLRQ XS WR WKH PD[LPXP QXPEHU RI UHWUDFWDEOH EORFNV VHW ZLWK
WKLV SDUDPHWHU� 3UHVV WKH �&<&/( 67$57! EXWWRQ WR UHWXUQ WKH
SURJUDP WR QRUPDO IRUZDUG H[HFXWLRQ�

,PSRUWDQW� 7KHUH DUH UHVWULFWLRQV DV WR WKH W\SH RI EORFNV WKDW PD\
EH UHWUDFHG� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ�

$[LV 3DUDPHWHU 1XPEHU

6LQJOH 3URFHVV 3URFHVV � 3URFHVV �

$OO >�@ >�����@ >�����@

5DQJH

� WR �� EORFNV �UHIHU WR 1RWHV�

1RWHV

,W LV LPSRUWDQW WR NHHS WKH YDOXH RI EORFN UHWUDFH OLPLW DV VPDOO DV
SRVVLEOH� 7KH QXPEHU RI UHWUDFH EORFNV LV GLUHFWO\ DIIHFWHG E\ WKH
QXPEHU RI ORRN DKHDG EORFNV WKDW WKH FRQWURO KDV DYDLODEOH IRU
SURFHVVLQJ� 7KH FRQWURO ZLOO GHOHWH UHWUDFH EORFNV DV QHHGHG WR
PDLQWDLQ LWV PLQLPXP QXPEHU RI ORRN DKHDG EORFNV� .HHSLQJ WKLV
YDOXH VPDOO KHOSV LQFUHDVH WKH FRQWURO·V HIILFLHQF\ E\ DOZD\V OHDYLQJ
HQRXJK PHPRU\ DYDLODEOH IRU EORFN ORRN DKHDG� 5HIHU WR \RXU
��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO PRUH LQIRUPDWLRQ�

%ORFN 5HWUDFH /LPLW
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,PSRUWDQW� 6RPH V\VWHP FRQILJXUDWLRQV ZLOO KDYH OHVV WKDQ ��
UHWUDFH EORFNV DYDLODEOH WR WKHP� 7KH H[DFW QXPEHU
GHSHQGV RQ \RXU KDUGZDUH FRQILJXUDWLRQ� WKH QXPEHU RI
D[HV RQ WKH V\VWHP� WKH RSWLRQV DFWLYDWHG� DQG WKH
UHYLVLRQ RI WKH V\VWHP H[HFXWLYH� ,I \RX FRQILJXUH PRUH
UHWUDFH EORFNV WKDQ DUH DYDLODEOH DW DQ\ JLYHQ WLPH RQ
\RXU V\VWHP� WKH HUURU PHVVDJH ´$ 5(75$&(
%8))(5 :$6 '(/(7('µ LV GLVSOD\HG ZKLOH D SDUW
SURJUDP LV H[HFXWLQJ� 7KLV HUURU PHVVDJH LQGLFDWHV WKDW
WKH FRQWURO KDV GHOHWHG RQH �RU PRUH� RI WKH EORFN
UHWUDFH EXIIHUV DQG FDQ QR ORQJHU UHWUDFH DV PDQ\ SDUW
SURJUDP EORFNV DV \RX RULJLQDOO\ VSHFLILHG LQ $03�

3RVVLEOH VROXWLRQV LQFOXGH�

�� DOWHU \RXU SDUW SURJUDP E\ UHPRYLQJ RU FRPELQLQJ
FRQVHFXWLYH QRQPRWLRQ EORFNV WKDW RFFXU GXULQJ FXWWHU
FRPSHQVDWLRQ� 433� RU &RUQHU�&KDPIHU EORFNV�

�� UHGXFH WKH &XWWHU &RPSHQVDWLRQ 0D[LPXP 1RQ��0RWLRQ
%ORFN /LPLW LQ $03 �QRWH WKLV PD\ FKDQJH \RXU
FRPSHQVDWLRQ FRQWRXU��

�� ORZHU WKH $03HG QXPEHU RI UHWUDFH EORFNV DYDLODEOH�
�� SXUFKDVH PRUH 5$0�

&RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VHUYLFH IRU DVVLVWDQFH RQ
GHWHUPLQLQJ WKH SURSHU VROXWLRQ IRU \RXU V\VWHP�

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ ZKHWKHU VFDOLQJ LV DOORZHG RQ D
VSHFLILHG D[LV� :KHQ WKLV SDUDPHWHU LV VHW ´758(µ IRU DQ D[LV�
VFDOLQJ PD\ EH DSSOLHG WR WKDW D[LV� :KHQ WKLV SDUDPHWHU LV VHW
´)$/6( µ IRU DQ D[LV� VFDOLQJ PD\ QRW EH DSSOLHG WR WKDW D[LV� 8VH
WKLV SDUDPHWHU RQO\ LI WKH VFDOLQJ RSWLRQ LV LQVWDOOHG�

5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO IRU
PRUH LQIRUPDWLRQ�

6FDOLQJ $OORZHG



������ 0LVFHOODQHRXV 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 3DUDPHWHU
1XPEHU

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

��� >����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� 7UXH

�E� )DOVH

1RWHV

7KLV SDUDPHWHU PXVW EH VHW LQGHSHQGHQWO\ IRU HDFK D[LV�

,QGLYLGXDO XVHU SDVVZRUGV DUH DVVLJQHG RQ WKH FRQWURO WR SURWHFW
GLIIHUHQW IHDWXUHV RI WKH FRQWURO IURP DQ XQDXWKRUL]HG RSHUDWRU� 7KH
SDVVZRUG QDPHV DQG IXQFWLRQV DVVLJQHG WR SDVVZRUGV DUH DOO
GHWHUPLQHG RQ WKH FRQWURO� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU PRUH LQIRUPDWLRQ�

7KHVH $03 SDUDPHWHUV GHWHUPLQH WKH V\VWHP·V PDVWHU SDVVZRUG�
7KLV PDVWHU SDVVZRUG DOORZV DFFHVV WR DOO FRQWURO IHDWXUHV� LQFOXGLQJ
SDWFK $03 DQG RWKHU SDVVZRUG OHYHOV� 7KH PDVWHU SDVVZRUG VKRXOG
QRW EH JLYHQ WKH HYHU\GD\�XVHU VLQFH VLJQLILFDQW GDPDJH WR WKH
FRQWURO PD\ EH GRQH E\ LQH[SHULHQFHG XVHUV�

&KDUDFWHUV RI WKH 3DVVZRUG

)XQFWLRQ

8VH WKHVH $03 SDUDPHWHUV WR GHWHUPLQH WKH V\VWHP·V PDVWHU
SDVVZRUG WKDW DOORZV DFFHVV WR DOO RI WKH FRQWURO·V IHDWXUHV� LQFOXGLQJ
SDWFK $03 DQG RWKHU SDVVZRUG OHYHOV�

(QWHU WKH $6&,, FKDUDFWHU YDOXH IRU HDFK GLJLW RI WKH ��GLJLW PDVWHU
SDVVZRUG� 7KH GHIDXOW YDOXH RI WKH PDVWHU SDVVZRUG LV ´$%�'��µ
1RWH WKDW WKH VL[WK FKDUDFWHU IRU WKH GHIDXOW SDVVZRUG LV $6&,,
FKDUDFWHU ��� &KDUDFWHU �� LV WKH $6&,, VSDFH FKDUDFWHU� WKHUHIRUH�
WKHUH·V QR QHHG WR HQWHU D VL[WK FKDUDFWHU IRU WKH GHIDXOW SDVVZRUG�

3DVVZRUG 3DUDPHWHUV
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3DUDPHWHU 3DUDPHWHU
1XPEHU

�VW &KDUDFWHU RI 7KH 3DVVZRUG >���@

�QG &KDUDFWHU RI 7KH 3DVVZRUG >���@

�UG &KDUDFWHU RI 7KH 3DVVZRUG >���@

�WK &KDUDFWHU RI 7KH 3DVVZRUG >���@

�WK &KDUDFWHU RI 7KH 3DVVZRUG >���@

�WK &KDUDFWHU RI 7KH 3DVVZRUG >���@

5DQJH

�� WR �� $6&,, FKDUDFWHU YDOXH

)XQFWLRQ

8VH WKLV SDUDPHWHU WR GHWHUPLQH LI *�� DQG 6HW =HUR RIIVHWV ZLOO
FOHDU ZKHQ \RX SHUIRUP D FRQWURO UHVHW� ,I \RX FKRRVH <HV� *�� DQG
6HW =HUR 2IIVHWV ZLOO FOHDU E\ D FRQWURO UHVHW� D SURJUDP FRPPDQG�
RU E\ SRZHU XS� ,I \RX FKRRVH 1R� *�� DQG 6HW =HUR 2IIVHWV ZLOO
FOHDU RQO\ E\ D SURJUDP FRPPDQG RU E\ SRZHU XS�

$[LV 3DUDPHWHU 1XPEHU

6LQJOH 3URFHVV 3URFHVV � 3URFHVV �

$OO >��@ >�����@ >�����@

5DQJH

6HOHFWLRQ 5HVXOW

�D� <HV

�E� 1R

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV� 2Q
GXDO SURFHVVLQJ FRQWUROV \RX PXVW VHW D YDOXH IRU HDFK SURFHVVHV
LQGHSHQGHQWO\�

7KLV VHFWLRQ FRYHUV WKH LQIRUPDWLRQ \RX QHHG WR EH DEOH WR VHW WKH
V\VWHP WLPLQJ SDUDPHWHUV IRU WKH ��3&� 7KUHH SDUDPHWHUV DIIHFW WKH
ZD\ WKDW WKH &1& VFKHGXOHV WLPH FULWLFDO PRWLRQ WDVNV DQG
IRUHJURXQG PDFKLQH ORJLF H[HFXWLRQ�

� )LQH )RUHJURXQG 6FDQ 7LPH
� )LQH 6FDQV SHU /RJLF 6FDQ
� /RJLF 6FDQ :DUQLQJ 7LPH

5HVHW *�� 2IIVHWV

6\VWHP 7LPLQJ
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,Q RUGHU WR FRUUHFWO\ VHW WKH YDOXHV IRU WKHVH SDUDPHWHUV IRU \RXU
V\VWHP� RYHUYLHZ LQIRUPDWLRQ RQ V\VWHP WLPLQJ LV GLVFXVVHG� $OVR
FRYHUHG LQ WKLV VHFWLRQ DUH WKH V\VWHP WLPLQJ GLVSOD\V SURYLGHG ZLWK
WKH ��3& V\VWHP� 7KHVH GLVSOD\V DOORZ \RX WR YLHZ WKH WLPLQJ RI WKH
RSHUDWLQJ V\VWHP DQG SURYLGH D PHDQV WR VHH WKH HIIHFW RI FKDQJHV
\RX PDNH WR WKHVH SDUDPHWHUV�

7KH PDMRU SDUWV RI WKLV VHFWLRQ FRYHU WKHVH WRSLFV�

6\VWHP 7LPLQJ WRSLF 3DJH�

6\VWHP WLPLQJ RYHUYLHZ ������

$QDO\]LQJ \RXU V\VWHP WLPLQJ ������

6HWWLQJ V\VWHP WLPLQJ SDUDPHWHUV ������

6\VWHP 7LPLQJ 2YHUYLHZ

7KLV VHFWLRQ FRYHUV WKH VFKHGXOLQJ RI VRIWZDUH WDVNV E\ WKH ��3&�
7KLV VFKHGXOLQJ FRQFHUQV� VHUYR FRQWURO� ORJLF V\QFKURQL]DWLRQ� SDUW
SURJUDP EORFN DFWLYDWLRQ DQG EORFN GHFRGH� DV ZHOO DV DQ RYHUYLHZ
RI WKH VFKHGXOLQJ WKDW WKH KRVW 3& GRHV IRU WKH PDFKLQH ORJLF
SURJUDP�

7KHUH DUH FHUWDLQ VRIWZDUH WDVNV WKDW PXVW EH H[HFXWHG DW D YHU\
UHSHDWDEOH UDWH RU IUHTXHQF\ RQ D &1& FRQWURO� 7KHVH DUH
FROOHFWLYHO\ UHIHUUHG WR DV IRUHJURXQG WDVNV� ,Q WKH ��3& WKHUH DUH
WZR IRUHJURXQG IUHTXHQFLHV IRU WZR GLIIHUHQW VHWV RI WDVNV�

)LQH IRUHJURXQG WLPH� 7KLV IUHTXHQF\� DQG WKH DVVRFLDWHG WDVNV WKDW
DUH H[HFXWHG DW WKLV IUHTXHQF\ PDNH XS WKH EDVLV RI WKH VHUYR FRQWURO
RI WKH V\VWHP� 7KH V\VWHP ZLOO LQWHUUXSW RWKHU ORZHU SULRULW\ WDVNV
�V\VWHP EDFNJURXQG WDVNV� DW WKLV WLPH LQWHUYDO�

/RJLF IRUHJURXQG LQWHUYDO� 7KLV WLPH LQWHUYDO LV WKH WLPH WKH
IRUHJURXQG ORJLF SURJUDP LV WULJJHUHG WR UXQ� 7KLV HYHQW LV WULJJHUHG
E\ WKH ��3& DW D IUHTXHQF\ WKDW \RX GHWHUPLQH� E\ WKH VHWWLQJ RI WZR
$03 SDUDPHWHUV� ILQH IRUHJURXQG WLPH DQG ILQH VFDQV SHU ORJLF
VFDQ� 7R FDOFXODWH WKH ORJLF IRUHJURXQG LQWHUYDO� PXOWLSO\ WKH ILQH
IRUHJURXQG WLPH E\ WKH ILQH VFDQV SHU ORJLF VFDQ� 7KH ��3& ZLOO FDOO
IRUHJURXQG ORJLF WR H[HFXWH RQFH IRU HYHU\ VSHFLILHG QXPEHU RI ILQH
VFDQV� 7KH IRUHJURXQG ORJLF WKDW H[HFXWHV RQ WKH KRVW 3& VKRXOG DOVR
FRPSOHWH ZLWKLQ WKLV WLPH LQWHUYDO IRU FRUUHFW H[HFXWLRQ� )RU PRUH
LQIRUPDWLRQ DERXW WKH ORJLF IRUHJURXQG LQWHUYDO SDUDPHWHU� UHIHU WR
SDJH �������
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7KH GXUDWLRQ RI WKH IRUHJURXQG ORJLF WKDW UXQV RQ WKH KRVW 3& LV DOVR
VKRZQ RQ WKH IROORZLQJ ILJXUH� 7KLV YDOXH LV GLVSOD\HG RQ WKH
V\VWHP WLPLQJ VFUHHQV �GLVFXVVHG ODWHU LQ WKLV FKDSWHU�� 7KLV WLPH LV
GHSHQGHQW RQ WKH DPRXQW RI IRUHJURXQG ORJLF \RX KDYH ZULWWHQ LQ
\RXU ORJLF SURJUDP�

7KLV LV D JUDSKLFDO UHSUHVHQWDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ &1&
ILQH IRUHJURXQG WLPH DQG ORJLF IRUHJURXQG LQWHUYDO�

&1&

)RUHJURXQG &1&
%DFNJURXQG

&1&

)RUHJURXQG &1&
%DFNJURXQG
&RQWLQXHG

&1&

)RUHJURXQG &1&
%DFNJURXQG
&RQWLQXHG

&1&

)RUHJURXQG

��3& WR /RJLF (QJLQH 7LPLQJ
:LWK ILQH VFDQV SHU ORJLF VFDQ VHW WR �

��3&

+RVW 3&
SURFHVVRU

6WDUW

)RUHJURXQG

/RJLF

/RJLF )RUHJURXQG

/RJLF %DFNJURXQG

)LQH )RUHJURXQG 7LPH

/RJLF

)RUHJURXQG

)RUHJURXQG /RJLF 7LPH

/RJLF )RUHJURXQG ,QWHUYDO �/��

&1&
%DFNJURXQG
&RQWLQXHG

6WDUW

)RUHJURXQG

/RJLF

IJ�IJ�IJ�

�/��

:LWKLQ WKH &1& ILQH IRUHJURXQG WLPH VHYHUDO WDVNV DUH H[HFXWHG�
7KH RUGHU WKDW WKHVH WDVNV DUH H[HFXWHG LQ FDQ EH LPSRUWDQW� DV \RX
DQDO\]H WKH V\VWHP WLPLQJ�

7KH VSHFLILF WDVNV WKDW PDNH XS HDFK H[HFXWLRQ RI WKH &1& ILQH
IRUHJURXQG� FDQ YDU\ IURP VFDQ WR VFDQ LI \RX KDYH VHOHFWHG PRUH
WKDQ RQH ILQH VFDQ SHU ORJLF VFDQ� 7KH IROORZLQJ ILJXUH VKRZV WKHVH
VSHFLILF WDVNV IRU D W\SLFDO FRQILJXUDWLRQ RI WKUHH ILQH VFDQV SHU ORJLF
VFDQ�
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5HDG 6HUYR 'DWD
6HQG )ODJV
WR /RJLF

$[LV
,QWHUSRODWLRQ

:ULWH 6HUYR 'DWD

&1& %DFNJURXQG&1& )RUHJURXQG

%ORFN
6HWXS

%ORFN
'HFRGH %NJQG

'LDJQRVWLFV

5HDG 6HUYR 'DWD
%ORFN
6HWXS

%ORFN
'HFRGH %NJQG

'LDJQRVWLFV

)LUVW
ILQH
VFDQ

6HFRQG
WKURXJK
QH[W��WR��ODVW
ILQH VFDQ

/DVW

ILQH VFDQ

5HFHLYH )ODJV
IURP /RJLF $[LV

,QWHUSRODWLRQ

:ULWH 6HUYR 'DWD
	 %ORFN $FWLYDWLRQ

%ORFN
6HWXS %ORFN

'HFRGH

%NJQG
'LDJQRVWLFV

6WDUW
WLPH

6WDUW ORJLF

$3,
8SGDWH

$3,
8SGDWH

$3,
8SGDWH

'HWDLO RI &1& )LQH )RUHJURXQG

/RJLF FRPSOHWH

$[LV
,QWHUSRODWLRQ :ULWH 6HUYR 'DWD

5HDG 6HUYR 'DWD

IJ�

IJ �

IJ �

,I \RX KDYH VHW RQH ILQH VFDQ SHU ORJLF VFDQ� WKLV YLHZ RI ILQH VFDQ
WDVNV FKDQJHV VRPHZKDW� $OO RI WKH &1& ILQH IRUHJURXQG WDVNV WKDW
DUH UXQ GXULQJ D ORJLF VFDQ PXVW EH H[HFXWHG LQ WKH VLQJOH ILQH
IRUHJURXQG WLPH� 7KH IROORZLQJ ILJXUH VKRZV WKH WDVN H[HFXWLRQ IRU
WKH VHWWLQJ RI RQH ILQH IRUHJURXQG VFDQ SHU ORJLF VFDQ�

5HDG
6HUYR
'DWD

6HQG
)ODJV
WR
/RJLF

:ULWH 6HUYR
'DWD DQG
%ORFN
$FWLYDWLRQ

&1& %DFNJURXQG&1& )RUHJURXQG

%ORFN
6HWXS

%ORFN
'HFRGH %NJQG

'LDJQRVWLFV

��3&
ILQH
VFDQ

5HFHLYH

)ODJV IURP

/RJLF

$[LV
,QWHUSRODWLRQ

6WDUW
WLPH

6WDUW ORJLF

$3,
8SGDWH

&1&
%DFNJURXQG
ZKLOH :DLWLQJ
IRU /RJLF

'HWDLO RI &1& )LQH )RUHJURXQG
ZLWK RQH VFDQ SHU ORJLF VFDQ

2QH ILQDO DUHD WR GLVFXVV UHJDUGLQJ V\VWHP WLPLQJ FRYHUV WKH RYHUDOO
SLFWXUH RI V\VWHP WLPLQJ� ,W LV HVSHFLDOO\ LPSRUWDQW WR XQGHUVWDQG
KRZ WKH FRPSOHWH ORJLF SURJUDP LV H[HFXWHG LQ WKH KRVW 3&·V WLPH
OLQH� 7KLV +RVW 3& WDVN LV QRW DFWXDOO\ FRQWUROOHG E\ DQ\ ��3& $03
SDUDPHWHUV� EXW LW LV LPSRUWDQW WR XQGHUVWDQG WKLV RSHUDWLRQ DV \RX VHW
WKH WZR ��3& $03 WLPLQJ SDUDPHWHUV�
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$V GLVFXVVHG HDUOLHU� WKH ��3& LQWHUUXSWV WKH PDQ\ WDVNV WKDW WKH KRVW
3& LV SHUIRUPLQJ DQG UHTXHVWV WKDW WKH IRUHJURXQG ORJLF EH H[HFXWHG�
7KLV LV GRQH RQFH IRU HYHU\ FRQILJXUHG QXPEHU �Q� RI ILQH
IRUHJURXQG VFDQV�

��3&
WLPLQJ
F\FOHV

)LQH 6FDQV
���Q

+RVW
3&
WDVNV

)RUJQG
/RJLF %DFNJQG

/RJLF

)LQH 6FDQV
���Q

)LQH 6FDQV
���Q

)LQH 6FDQV
���Q

)LQH 6FDQV
���Q

)RUJQG
/RJLF

%DFNJQG
/RJLF

&RQWLQXHG

)RUJQG
/RJLF %DFNJQG

/RJLF
&RPSOHWHV

)RUJQG
/RJLF

)RUJQG
/RJLF

(QG RI 6FDQ 'ZHOO

$OO 2WKHU
3&

7DVNV

$OO 2WKHU
3&

7DVNV

6\VWHP 7LPLQJ 2YHUYLHZIJ�
IJ�

IJ�

/
�

/
�

/
�

/
�

/
�

:KHUH IJ  ILQH IRUHJURXQG VFDQ WLPH

DQG /  ORJLF IRUHJURXQG LQWHUYDO

7KLV ILJXUH VKRZV WKDW WKH EDFNJURXQG ORJLF UXQV XQWLO FRPSOHWLRQ�
XVLQJ DOO RI WKH 3&·V DYDLODEOH &38 WLPH H[FHSW IRU WKH IRUHJURXQG
ORJLF H[HFXWLRQ WKDW LV WULJJHUHG E\ WKH ��3&� 2QO\ WKH 6RIW/RJL[ �
RSHUDWLRQDO SDUDPHWHU (QG RI 6FDQ 'ZHOO ZLOO JLYH WKH 3& WLPH WR
UXQ WKH PDQ\ RWKHU WDVNV WKDW ZLOO QHHG &38 WLPH� ([DPSOHV RI
WKHVH RWKHU WDVNV DUH� ,�2 VFDQ XSGDWH� &1& GLVSOD\ XSGDWH�
FRPPXQLFDWLRQ ZLWK WKH ��3&� RSHUDWLQJ V\VWHP WDVNV� RWKHU
3&��EDVHG VRIWZDUH�

7KH VHWWLQJ RI WKH ´HQG RI VFDQ GZHOOµ LV GLVFXVVHG LQ PRUH GHWDLO LQ
WKH ��3& &1& /RJLF 5HIHUHQFH 0DQXDO�

/RJLF 6FDQ :DUQLQJ 7LPH� 7KLV SDUDPHWHU OHWV \RX VSHFLI\ WKH
WLPH �LQ PV� WKDW PXVW EH H[FHHGHG EHIRUH WKH FRQWURO LV IRUFHG LQWR D
&\FOH 6WRS DV D UHVXOW RI PLVVLQJ D UHSO\ IURP ORJLF�
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,PSRUWDQW� ,I \RX DUH RSHUDWLQJ LQ DV\QFKURQRXV PRGH� WKH FRQWURO
LV IRUFHG LQWR D F\FOH VWRS LQ WKH HYHQW WKDW D UHSO\ IURP
ORJLF LV PLVVHG IRU D OHQJWK RI WLPH �LQ PV� WKDW H[FHHGV
WKH ORJLF VFDQ ZDUQLQJ WLPH� ,Q WKLV FDVH� D ´/2*,&
29(5/$3 :$51,1*µ PHVVDJH GLVSOD\V�

,I \RX DUH RSHUDWLQJ LQ V\QFKURQRXV PRGH� WKH FRQWURO LV
IRUFHG LQWR (��6WRS LI ORJLF LV PLVVHG RQ WKH ILUVW RU ODVW
LWHUDWLRQ �SUHOXGH DQG SRVWOXGH� RI WKH EORFN� UHJDUGOHVV
RI WKH VHWWLQJ RI WKH ORJLF VFDQ ZDUQLQJ WLPH� ,Q WKLV
FDVH� D ´/2*,& 29(5/$3 (5525µ PHVVDJH
GLVSOD\V� ,I ORJLF LV PLVVHG RQ DQ\ RWKHU LWHUDWLRQ IRU D
OHQJWK RI WLPH WKDW H[FHHGV WKH YDOXH RI WKH ORJLF VFDQ
ZDUQLQJ WLPH� WKH FRQWURO LV IRUFHG LQWR D &\FOH 6WRS�

$QDO\]LQJ <RXU 6\VWHP 7LPLQJ

7KLV VHFWLRQ GHVFULEHV WKH IDFWRUV WKDW HIIHFW \RXU V\VWHP WLPLQJ
GXULQJ PDFKLQH RSHUDWLRQ� DQG WKH &1& GLVSOD\V WKDW DUH SURYLGHG WR
DOORZ \RX WR VHH WKH UHDO��WLPH HIIHFW RI WKH $03 V\VWHP WLPLQJ
VHWWLQJV WKDW \RX PDNH�

)DFWRUV WKDW $IIHFW &1& 6\VWHP 7LPLQJ

7KH UHDVRQ WR ORRN DW WKH V\VWHP WLPLQJ LV WR XVH WKH LQIRUPDWLRQ WR
PDNH DGMXVWPHQWV WR WKH WZR V\VWHP WLPLQJ $03 SDUDPHWHUV�
$OWKRXJK \RX FDQ ORRN DW WKH V\VWHP WLPLQJ GLVSOD\V DW DQ\ WLPH� DQG
XQGHU DQ\ V\VWHP RSHUDWLQJ FRQGLWLRQV� \RX FDQ JHW WKH PRVW
PHDQLQJIXO LQIRUPDWLRQ E\ RSHUDWLQJ WKH V\VWHP XQGHU ´ZRUVW FDVHµ
FRQGLWLRQV� 7KLV PHDQV WKH FRQGLWLRQV WKDW ZLOO KDYH WKH ELJJHVW
LPSDFW RQ WKH V\VWHP WLPLQJ� E\ XVLQJ WKH JUHDWHVW DPRXQW RI
SURFHVVLQJ WLPH�

+HUH DUH WKH FRQGLWLRQV WKDW KDYH DQ HIIHFW RQ WKH V\VWHP WLPLQJ
LQIRUPDWLRQ WKDW LV VKRZQ RQ WKH V\VWHP WLPLQJ GLVSOD\V�

&RQGLWLRQ $IIHFWV WKH GXUDWLRQ �WLPLQJ� RI
WKHVH WDVNV LQ WKH V\VWHP

<RXU QXPEHU RI FRQILJXUHG D[HV 6HUYR 5HDG� 6HUYR :ULWH� $[LV
&RQWURO

<RXU QXPEHU RI ORJLF IRUHJURXQG HOHPHQWV /RJLF )RUHJURXQG

<RXU PD[LPXP QXPEHU RI D[HV LQ PRWLRQ ,QWHUSRODWLRQ

&LUFXODU RU KHOLFDO W\SH RI LQWHUSRODWLRQ �*���*��� �LQ RUGHU RI LPSRUWDQFH�

&XWWHU FRPSHQVDWLRQ

3URELQJ

+RPLQJ
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<RXU PD[LPXP QXPEHU RI FKDUDFWHUV LQ WKH EORFN 3DUW 3URJUDP 'HFRGH

3DUDPDFUR H[SUHVVLRQV

4SS SURJUDPLQJ VWDWHPHQWV

&RUQHU URXQGLQJ DQG FKDPSIHULQJ

7KHVH FRQGLWLRQV RU IDFWRUV VKRXOG EH YDULHG LQ DQ DQDO\VLV RI WKH
V\VWHP WLPLQJ WR GHWHUPLQH WKH FRQGLWLRQV WKDW KDYH WKH JUHDWHVW
LPSDFW IRU \RXU DSSOLFDWLRQ�

6\VWHP 7LPLQJ 6FUHHQV

7KH &1& GLVSOD\V �%'6� LQFOXGH WKH IROORZLQJ VFUHHQV VKRZLQJ
V\VWHP WLPLQJ LQIRUPDWLRQ� 7KLV VFUHHQ LV DFFHVVHG VWDUWLQJ DW WKH
PDLQ� WRS VRIWNH\V OHYHO DQG PDNLQJ WKH IROORZLQJ VRIWNH\V FKRLFHV�

6\VWHP 6XSSRUW � 5LJKW $UURZ � 6\VWHP 7LPLQJ

> )� @ > )� @ > )� @

$ GHVFULSWLRQ RI HDFK YDOXH LV GLVFXVVHG EHORZ�

� ),1( 6&$1 7,0( $9*�� 7KH ��3& ILQH IRUHJURXQG H[HFXWLRQ
WLPH DYHUDJHG RYHU WKH QXPEHU RI ´ILQH VFDQV SHU ORJLF VFDQµ
VSHFLILHG LQ $03�

� ),1( 6&$1 7,0( 0$;� 7KH PD[LPXP WLPH RI DQ\ VLQJOH ILQH
IRUHJURXQG VFDQ VLQFH WKH PD[LPXPV ZHUH UHVHW� 7KLV YDOXH FDQ
EH UHVHW ZLWK WKH LQGLFDWHG VRIWNH\V� ,I WKLV YDOXH H[FHHGV WKH
YDOXH SHUPLWWHG E\ WKH /RJLF 6FDQ :DUQLQJ 7LPH SDUDPHWHU� WKH
V\VWHP ZLOO JHQHUDWH D ´/2*,& 29(5/$3 :$51,1*µ
PHVVDJH�
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� %/2&. $&7,9$7,21 ,17(59$/� 7KLV YDOXH XSGDWHV ZKHWKHU
SDUW SURJUDP EORFNV DUH UXQQLQJ RU QRW� ,W UHSUHVHQWV WKH WLPH
IURP WKH VWDUW RI D IRUHJURXQG ORJLF VFDQ WR WKH EORFN DFWLYDWLRQ
SHULRG� 7KLV WLPH UHSUHVHQWV WKH OLPLW RI WKH PLQLPXP EORFN
F\FOH WLPH DQG LV GHSHQGDQW XSRQ WKH PRGH WKDW \RX DUH UXQQLQJ
LQ �L�H�� V\QFKURQRXV RU DV\QFKURQRXV�� 7KLV YDOXH PXVW QRW EH
JUHDWHU WKDQ WKH ´FRDUVH VFDQ WLPHµ RU GDWD VWDUYDWLRQ ZLOO RFFXU�
,Q V\QFKURQRXV PRGH� LI WKH YDOXH RI ILQH VFDQV SHU ORJLF VFDQ LV
JUHDWHU WKDQ �� \RX ZLOO ILQG WKDW WKLV QXPEHU LV FORVHU WR WKH YDOXH
LQ ORJLF IRUHJURXQG LQWHUYDO�
,Q DV\QFKURQRXV PRGH� LI WKH YDOXH RI ILQH VFDQV SHU ORJLF VFDQ LV
JUHDWHU WKDQ �� \RX ZLOO ILQG WKDW WKLV QXPEHU VKRXOG EH FORVHU WR
WKH YDOXH LQ ILQH VFDQ WLPH �&RDUVH�6\QFKURQRXV 6FDQ 7LPH��
6\QFKURQRXV�DV\QFKURQRXV PRGH KDV QR HIIHFW RQ WKH YDOXH RI
ILQH VFDQV SHU ORJLF VFDQ LI LW LV HTXDO WR � �)LQH�$V\VQFKURQRXV
6FDQ 7LPH��

� %/2&. $&7,9$7,21 ,17(59$/ 0$;� 7KLV LV WKH KLJKHVW
YDOXH RI EORFN DFWLYDWLRQ LQWHUYDO WKDW KDV EHHQ UHFRUGHG VLQFH WKH
5(6(7 0$;080 NH\ KDV EHHQ XVHG WR UHVHW WKHVH YDOXHV�

� )25(*5281' /2*,& 7,0(� 7KLV YDOXH LV WKH DFWXDO WLPH
WKDW WKH +RVW 3& WRRN WR H[HFXWH WKH IRUHJURXQG ORJLF IURP WKH
WLPH WKH ��3& LQLWLDWHG WKH VWDUW RI WKDW WDVN� $OVR LQFOXGHG LQ WKH
WLPH WR WUDQVIHU WKH 6RIW/RJL[ � IODJV EDFN WR WKH ��3&�

� )25(*5281' /2*,& 7,0( 0$;� $JDLQ� WKLV LV WKH
PD[LPXP YDOXH VLQFH DOO PD[LPXPV KDYH EHHQ UHVHW ZLWK WKH
UHVHW VRIWNH\�

� ),1(�$6<1&+521286 6&$1 7,0(� 7KLV LV D GLVSOD\ RI WKH
YDOXH \RX VHW LQ $03 RI WKH ILQH IRUHJURXQG VFDQ WLPH�

� &2$56(�6<1&+521286 6&$1 7,0(� 7KLV LV D GLVSOD\ RI
WKH ORJLF IRUHJURXQG WLPH WKH V\VWHP LV DWWHPSWLQJ WR SHUIRUP WR�
EDVHG RQ WKH YDOXHV \RX VHW LQ $03 IRU ILQH IRUHJURXQG VFDQ
WLPH� WLPHV WKH QXPEHU RI ILQH VFDQV SHU ORJLF VFDQ�

6HWWLQJ <RXU 6\VWHP 7LPLQJ 3DUDPHWHUV

7KLV VHFWLRQ LGHQWLILHV WKH VSHFLILF SDUDPHWHUV XVHG DQG D EULHI
VWUDWHJ\ RI KRZ WR GHWHUPLQH WKHVH YDOXHV�

)LQH )RUHJURXQG 6FDQ 7LPH

3DUDPHWHU
1XPEHU

���

5DQJH

� WR �� PV
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1RWHV

7R GHWHUPLQH WKH PLQLPXP DOORZDEOH ILQH IRUHJURXQG VFDQ WLPH� DGG
� PV WR � PV WLPHV WKHPD[LPXP QXPEHU RI D[HV RQ HLWKHU GULYH�
)RU H[DPSOH�

,I GULYH � KDV � D[HV DQG GULYH � KDV � D[HV�
� PV � �� PV [ ��  �� PV

$V DQRWKHU H[DPSOH�

,I GULYH � KDV � D[LV DQG GULYH � KDV � D[HV�
� PV � �� PV [ ��  �� PV

)LQH 6FDQV SHU /RJLF 6FDQ

3DUDPHWHU
1XPEHU

���

5DQJH

� WR � ILQH VFDQV SHU ORJLF VFDQ

/RJLF 6FDQ :DUQLQJ 7LPH

3DUDPHWHU
1XPEHU

���

5DQJH

� WR ��� PV

1RWHV

,Q WKH HYHQW WKDW PLVVHG VFDQ SHULRGV GR QRW HIIHFW WKH SHUIRUPDQFH
RI \RXU V\VWHP� \RX PD\ VHW WKLV YDOXH WR JUHDWHU WKDQ WKH ORJLF
IRUHJURXQG LQWHUYDO� KRZHYHU� ZKHQHYHU \RX PLVV D VFDQ SHULRG� QRWH
WKDW WKH PHVVDJH ´/2*,& 29(5/$3 :$51,1*µ GLVSOD\V� ,I WKLV
FRQGLWLRQ LV QRW FRUUHFWHG ZLWKLQ WKH DPRXQW RI WLPH VSHFLILHG E\ WKLV
SDUDPHWHU� \RXU V\VWHP DOVR HQWHUV LQWR &\FOH 6WRS� ,Q WKH HYHQW WKDW
\RXU IRUHJURXQG ORJLF H[HFXWLRQ WLPH H[FHHGV ��� PV �PD[LPXP��
\RXU V\VWHP DXWRPDWLFDOO\ HQWHUV LQWR (��6WRS DQG WKH FRQWURO ZLOO
KDYH WR EH UHVWDUWHG�
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:KHQ \RX UHVWDUW \RXU FRQWURO� WKH PHVVDJHV ´/2*,& 29(5/$3
(5525µ DQG ´/2*,& 127 5(6321',1* �� &1& 67233,1*µ
FDQ EH IRXQG LQ WKH ��3& (UURU /RJ ZLWK D WLPH VWDPS LQGLFDWLQJ
ZKHQ WKH HUURUV RFFXUUHG� 6LPLODU HUURU PHVVDJHV PD\ DOVR EH IRXQG
LQ WKH :LQGRZV (YHQW /RJ� )RU PRUH LQIRUPDWLRQ� UHIHU WR WKH
,PSRUWDQW QRWH RQ SDJH �������

3URFHGXUH IRU 'HWHUPLQLQJ 9DOXHV

7KH IROORZLQJ VWHSV SURYLGH DQ RXWOLQH RI WKH VWHSV \RX VKRXOG WDNH
WR GHWHUPLQH YDOXHV IRU WKHVH WKUHH V\VWHP WLPLQJ SDUDPHWHUV� ,Q
JHQHUDO \RX ZLOO LQLWLDOO\ EH VHWWLQJ ODUJH YDOXHV WR JLYH WKH V\VWHP
VXIILFLHQW WLPH WR H[HFXWH DOO RI WKH WDVNV� WKHQ WDNLQJ UHDGLQJV IURP
WKH 6\VWHP 7LPLQJ 6FUHHQ WKDW ZLOO JXLGH \RX LQ VHWWLQJ ILQDO YDOXHV
IRU WKHVH SDUDPHWHUV� ([DPSOH YDOXHV DUH VKRZQ LQ EROG DQG DUH
GHSHQGDQW RQ WKH RSHUDWLRQDO PRGH �L�H�� DV\QFKURQRXV RU
V\QFKURQRXV��

�� 6HW WKH $03 SDUDPHWHUV DV IROORZV�

�� ILQH IRUHJURXQG VFDQ WLPH WR D IDLUO\ ODUJH QXPEHU
������� PV��

([� �� PV

�� WKH QXPEHU RI ILQH VFDQV SHU ORJLF VFDQPXVW EH VHW WR � IRU
WKLV SURFHGXUH�

([� � VFDQV

�� ORJLF VFDQ ZDUQLQJ WLPH WR D QXPEHU WKDW LV JUHDWHU WKDQ RU
HTXDO WR WKH ORJLF IRUHJURXQG LQWHUYDO � ILQH IRUHJURXQG WLPH
[ ILQH VFDQV SHU ORJLF VFDQ�� )RU PRUH GHWDLOHG LQIRUPDWLRQ�
UHIHU WR WKH 1RWHV VHFWLRQ�

([� � �� PV

�� $IWHU UHVHWWLQJ PD[LPXPV� UXQ D WHVW SDUW SURJUDP ZLWK VHYHUDO
OLQHDU DQG FLUFXODU PRWLRQ EORFNV ZLWK DOO RI WKH PDFKLQH D[LV
SURJUDPPHG� <RX VKRXOG DOVR DFWLYDWH FXWWHU FRPSHQVDWLRQ WR
SURYLGH FRPSOHWH LQIRUPDWLRQ�

�� 1H[W� UHFRUG WKH YDOXHV IRU WKH�

� )LQH VFDQ WLPH PD[LPXP ([� ��� PV
� %ORFN DFWLYDWLRQ LQWHUYDO PD[LPXP ([� ��� PV
� )RUHJURXQG ORJLF WLPH PD[LPXP ([� ��� PV

7KH QHZ $03 ILQH VFDQ WLPH WKDW \RX ZLOO VHW ZLOO EH HTXDO WR WZLFH
WKH ´ILQH VFDQ WLPH PD[LPXPµ� ([� � [ ��� PV  ���  � PV

�� 1H[W� GHWHUPLQH WKH ODUJHU RI WKH IROORZLQJ WZR YDOXHV�

� 6XP RI WKH ´IRUHJURXQG ORJLF WLPH PD[LPXPµ DQG WKH ´)LQH
6FDQ 7LPH 0D[LPXPµ ([� ��� PV � ��� PV  ��� PV
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� 6XP RI WKH ´%ORFN DFWLYDWLRQ LQWHUYDO PD[µ DQG WKH ´)LQH
6FDQ 7LPH 0D[LPXPµ ([� ��� PV � ��� PV  ���� PV

�� 7KH ODUJHU RI WKHVH WZR YDOXHV LV WKHQ XVHG WR FDOFXODWH WKH
´ILQH VFDQV SHU ORJLF VFDQµ� 7KLV LV D VLPSOH FDOFXODWLRQ WKDW WDNHV
WKH ODUJHU YDOXH IURP VWHS �� GLYLGHG E\ WKH $03HG ILQH VFDQ WLPH
GHWHUPLQHG LQ VWHS ��

7KH UHVXOW LV WKHQ URXQGHG XS WR WKH QHDUHVW LQWHJHU� DQG WKLV LV WKH
´)LQH 6FDQV SHU /RJLF 6FDQµ YDOXH WR EH HQWHUHG LQ $03�

([� ������  ����  � ILQH VFDQV

�� )LQDOO\� VHW WKH /RJLF 6FDQ :DUQLQJ 7LPH WR D YDOXH JUHDWHU WKDQ
RU HTXDO WR WKH /RJLF )RUHJURXQG ,QWHUYDO ��� PV�� <RX FDQ
FDOFXODWH WKLV YDOXH E\ PXOWLSO\LQJ WKH ´ILQH IRUHJURXQG VFDQ
WLPHµ E\ WKH ´ILQH VFDQV SHU ORJLF VFDQµ� ,I \RX VHW WKLV YDOXH
JUHDWHU WKDQ WKH UHFRPPHQGHG WLPH� PDNH VXUH WKDW WKH YDOXH LV
EDVHG RQ \RXU V\VWHP·V DELOLW\ WR ZLWKVWDQG PLVVLQJ GDWD WKDW PD\
EH REWDLQHG IURP WKH H[HFXWLRQ RI WKH IRUHJURXQG ORJLF� )RU PRUH
LQIRUPDWLRQ� UHIHU WR WKH ,PSRUWDQW QRWH RQ SDJH �������

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

2SHQ &1& ,QWHUIDFH �2&,�
3DUDPHWHUV

7KLV FKDSWHU GHVFULEHV WKH SDUDPHWHUV XVHG WR FRQILJXUH \RXU ��3&
IRU XVH ZLWK WKH 2SHQ &1& LQWHUIDFH �2&,� $3, RU 'DWD 6HUYHU� 7KLV
LQWHUIDFH DOORZV DFFHVV WR WKH ��3& UHVLGHQW GDWD IURP DQ\
''(�23&��FRPSOLDQW DSSOLFDWLRQ�

7KH ZRUNVWDWLRQ GLVSOD\V WKHVH VFUHHQV ZKHQ WKH ´2&, 3DUDPHWHUVµ
JURXS LV VHOHFWHG�

7KH DERYH VFUHHQV PD\ GLIIHU VOLJKWO\ GHSHQGLQJ RQ WKH FRQWURO \RX XVH�

)XQFWLRQ

7KH XVH RI WKLV SDUDPHWHU ZLOO EH VLJQLILFDQW DW D VXEVHTXHQW UHOHDVH
RI WKH ��3&� $W WKLV UHOHDVH� WKH ��3& FDQ VXSSRUW D FRQQHFWLRQ WR
RQO\ RQH &1& 2&, GDWD VHUYHU�

$[LV 3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

� WR � 2&, VWDWLRQV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV
DQG SURFHVVHV�

&KDSWHU 2YHUYLHZ

0D[LPXP 1XPEHU RI 2&,
&RQQHFWLRQV
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)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH IUHTXHQF\ DW ZKLFK WKH ��3& FDUG
SDVVHV XSGDWHG LQIRUPDWLRQ WR WKH 2&, GDWD VHUYHU� 7KLV SDUDPHWHU
VSHFLILHV WKH VKRUWHVW DPRXQW RI WLPH WKDW FDQ SDVV EHWZHHQ FRQWURO
XSGDWHV WR WKH 2&, VHUYHU� 7KH DFWXDO WLPH EHWZHHQ XSGDWHV PD\ EH
JUHDWHU WKDQ WKH PLQLPXP WLPH FRQILJXUHG KHUH LI KLJKHU SULRULW\
WDVNV DUH EHLQJ H[HFXWHG E\ WKH ��3& SURFHVVRU RU LQ WKH HYHQW WKDW
WKHUH LV QR QHZ FKDQJHG GDWD WR WUDQVPLW� 'DWD LWHP YDOXHV RQ WKH
ZDWFKOLVW DUH RQO\ WUDQVPLWWHG ZKHQ LWV YDOXH FKDQJHV�

6HOHFWLQJ D ORQJHU PLQLPXP GXUDWLRQ ZLOO UHGXFH WUDIILF RQ \RXU 3&
EXVV� 6HOHFWLQJ D VKRUWHU PLQLPXP GXUDWLRQ ZLOO LQFUHDVH 2&,
SHUIRUPDQFH IRU WLPH FULWLFDO 2&, DSSOLFDWLRQV�

$[LV
3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

�� WR ���� PV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

:H UHFRPPHQG NHHSLQJ WKLV SDUDPHWHU HTXDO WR RU JUHDWHU WKDQ WKH
´0RQLWRU )UHTXHQF\ IRU &KDQJHVµ SDUDPHWHU� )ROORZLQJ WKLV
UHFRPPHQGDWLRQ ZLOO DOORZ WKH V\VWHP WR EXIIHU XS FKDQJHV DQG VHQG
ODUJHU SDFNHWV RI GDWD HDFK WUDQVPLW F\FOH LPSURYLQJ V\VWHP DQG
QHWZRUN SHUIRUPDQFH�

)XQFWLRQ

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH IUHTXHQF\ DW ZKLFK WKH FRQWURO
FKHFNV GDWD IRU XSGDWHG LQIRUPDWLRQ� 7KH DSSOLFDWLRQ SURJUDP
UXQQLQJ RQ WKH 3& �IRU H[DPSOH WKH $% 2&, %DVLF 'LVSOD\ 6HW�
UHTXHVWV GDWD IURP WKH 2&, GDWD VHUYHU DV HLWKHU DXWRPDWLF �XSGDWHV
DUH DXWRPDWLFDOO\ VHQW IURP WKH &1& ZKHQHYHU D GDWD LWHP FKDQJHV�
RU PDQXDO �XSGDWHV DUH RQO\ REWDLQHG ZKHQ WKH LWHP LV LQLWLDOO\
UHTXHVWHG�� %RWK DXWRPDWLF DQG PDQXDO LWHPV DUH SODFHG RQ D
ZDWFKOLVW DW WKH FRQWURO ZKLFK FKHFNV WKLV GDWD IRU FKDQJHV DQG VHQGV
XSGDWHV WR WKH 3& ZKHQ D FKDQJH RFFXUV �PDQXDO LWHPV DUH GHOHWHG
IURP WKH ZDWFKOLVW DIWHU RQH GDWD WUDQVIHU�� 7KLV SDUDPHWHU VSHFLILHV
WKH PLQLPXP DPRXQW RI WLPH WKDW FDQ SDVV EHIRUH WKH FRQWURO ZLOO
FKHFN WKH LWHPV SODFHG RQ LWV ZDWFKOLVW IRU D YDOXH FKDQJH�

&1&�2&, 'DWD
7UDQVIHU 5DWH

0RQLWRU )UHTXHQF\
IRU &KDQJHV
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6HOHFWLQJ D ORQJHU PLQLPXP PRQLWRU IUHTXHQF\ LPSURYHV FRQWURO
SHUIRUPDQFH DQG NHHSV ��3& SURFHVVRU RYHUKHDG ORZ� 6HOHFWLQJ D
VKRUWHU PLQLPXP PRQLWRU IUHTXHQF\ DOORZV WLPH FULWLFDO GDWD
FKDQJHV WR EH LGHQWLILHG PRUH UDSLGO\ WR \RXU 2&, DSSOLFDWLRQ�

$[LV
3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

�� WR ���� PV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

7KH DFWXDO WLPH EHWZHHQ FKHFNV PD\ EH JUHDWHU WKDQ WKH PLQLPXP
WLPH FRQILJXUHG KHUH EHFDXVH RI VRPH RWKHU KLJKHU SULRULW\ WDVN
EHLQJ H[HFXWHG E\ WKH ��3& SURFHVVRU� $Q\ WLPH WKH DFWXDO PRQLWRU
IUHTXHQF\ LV JUHDWHU WKDQ WKH WKH YDOXH FRQILJXUHG ZLWK WKLV
SDUDPHWHU IRU WKUHH VFDQV LQ D URZ� WKH /RJLF IODJ %:B2&,(1
LQGLFDWHV DQ HUURU� )RU PRVW DSSOLFDWLRQV WKLV HUURU LV QRW FRPPRQ
DQG FDQ RFFXU DW GLIIHUHQW WLPHV GXULQJ H[HFXWLRQ ZLWKRXW FDXVLQJ
DQ\ QRWLFHDEOH SHUIRUPDQFH LVVXHV� ,Q WKH HYHQW WKDW PDQ\ RI WKHVH
HUURUV DUH UHFRUGHG ZLWKRXW DQ HTXDO QXPEHU RI VXFFHVVIXO VFDQV WKH
FRQWURO ZLOO GLVSOD\ WKH HUURU PHVVDJH ´2&, :DWFK/LVW 7DVN
2YHUODSµ DQG \RX VKRXOG UDLVH WKLV VFDQ WLPH�

7KH IROORZLQJ SDUDPHWHUV DOORZ WKH FRQILJXUDWLRQ RI WKH ZDWFKOLVW
EXIIHU VL]HV� 2QH SDUDPHWHU LV DYDLODEOH WR VHOHFW WKH IRUHJURXQG
ZDWFKOLVW EXIIHU VL]H IRU DOO FRQQHFWHG 2&, VWDWLRQV� 6HSDUDWH
SDUDPHWHUV DUH DYDLODEOH IRU HDFK EDFNJURXQG ZDWFKOLVW FUHDWHG E\
FRQQHFWHG 2&, VWDWLRQV�

,PSRUWDQW� :H UHFRPPHQG QRW FKDQJLQJ WKH GHIDXOWV RQ DQ\ RI
WKHVH ZDWFKOLVW EXIIHU VL]HV� 7KH GHIDXOW YDOXHV IRU
WKHVH ZDWFKOLVWV DUH DFFHSWDEOH IRU PRVW DSSOLFDWLRQV
LQFOXGLQJ WKH %'6�

$W SRZHU XS WKH FRQWURO GRHV D PHPRU\ DOORFDWLRQ� 6SDFH IRU WZR
ZDWFKOLVWV �RQH IRUHJURXQG DQG RQH EDFNJURXQG� LV UHVHUYHG IRU WKH
2&, VHUYHU� 7KH PRUH PHPRU\ WKDW LV DOORFDWHG IRU ZDWFKOLVW VSDFH�
WKH OHVV PHPRU\ WKDW LV DYDLODEOH IRU RWKHU &1& IXQFWLRQV� 7KH
UHVXOW LV WKH FRQWURO ZLOO EHJLQ WR UHPRYH VHWXS EXIIHUV IRU SDUW
SURJUDP H[HFXWLRQ ZKHQ WKH ZDWFKOLVW EXIIHU VL]H LV DOORFDWHG DV WRR
ODUJH� 7KH DYDLODEOH DPRXQW RI PHPRU\ RQ DQ\ JLYHQ V\VWHP
GHSHQGV RQ WKH SURFHVVRU� IHDWXUHV HQDEOHG� DQG PHPRU\ XSJUDGH
RSWLRQV \RX KDYH SXUFKDVHG IRU WKH PDFKLQH�

:DWFKOLVW %XIIHU 6L]H



����� 2SHQ &1& ,QWHUIDFH �2&,� 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ WKH FRQWURO KDV LQVXIILFLHQW PHPRU\ WR FUHDWH DW OHDVW ILYH VHWXS
EXIIHUV� WKH FRQWURO LV KHOG LQ (��6WRS� :KHQ WKLV RFFXUV RQO\
ZDWFKOLVW �� LV FUHDWHG DQG WKH HUURU PHVVDJH ´1RW (QRXJK 6HWXS
%XIIHUVµ LV UHWXUQHG�

&KDQJH WKH VL]H RI WKHVH ZDWFKOLVWV ZKHQ \RXU 2&, DSSOLFDWLRQ
SURJUDP UHTXLUHV D ODUJHU ZDWFKOLVW VL]H RU \RX VXVSHFW PDFKLQH
SHUIRUPDQFH LV VXIIHULQJ EHFDXVH WKH ZDWFKOLVW VL]H LV ODUJHU WKDQ
QHFHVVDU\ IRU \RXU DSSOLFDWLRQ� 7R KHOS \RX LGHQWLI\ KRZ ODUJH \RXU
ZDWFKOLVW PXVW EH IRU \RXU DSSOLFDWLRQ XVH WKH IROORZLQJ WDEOH LQ
FRQMXQFWLRQ ZLWK DSSHQGL[ $ RI \RXU 2&, $3, GHYHORSHUV UHIHUHQFH
PDQXDO� $SSHQGL[ $ RI WKH $3, GHYHORSHUV UHIHUHQFH PDQXDO ZLOO
KHOS \RX LGHQWLI\ WKH GDWD W\SHV RI LWHPV XVHG LQ \RXU DSSOLFDWLRQ�

7KLV 'DWD 7\SH :DWFKOLVW %\WHV 8VHG�

2YHUKHDG SHU LWHP �� E\WHV�LWHP

$OO &RPPDQG 5HTXHVWV �

%22/ �

%<7( �

6,17 �

86,17 �

,17 �

8,17 �

',17 �

8',17 �

/,17 �

6751* ���

/5($/ �

'$7( �

7,0(2)'$< �

/7,0( �

6758&7 �

5($/ �

7KH RYHUKHDG RI �� E\WHV�LWHP DSSOLHV WR HDFK GDWD LWHP LQ WKH
ZDWFKOLVW�

ZDWFKOLVW 

�$3,,WHPV�

�L
��

RYHUKHDG L � >�QXPDUUD\LQGLFHV�L � �E\WHV�'DWD7\SH�L@

$Q\ LWHP SODFHG RQ D ZDWFKOLVW UHPDLQV RQ WKH ZDWFKOLVW XQWLO
UHPRYHG E\ \RXU DSSOLFDWLRQ RU KHDUW EHDW WLPHRXW RFFXUV �UHIHU WR
-%R['HVWUR\,QDFWLYH3DUWV LQ \RXU ��6HULHV 2&, $3, 'HYHORSHU·V
*XLGH��



�����2SHQ &1& ,QWHUIDFH �2&,� 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

2&, )RUHJUQG 'DWD %XIIHU 6L]H

)XQFWLRQ

%HIRUH FKDQJLQJ WKLV SDUDPHWHU PDNH VXUH \RX KDYH UHDG DQG
XQGHUVWDQG WKH ZDWFKOLVW FRQFHSWV RXWOLQHG RQ SDJH ������

8VH WKLV SDUDPHWHU WR VSHFLI\ WKH VL]H �LQ E\WHV� RI WKH IRUHJURXQG
ZDWFKOLVWV IRU WKH ��3& FDUG� $OO IRUHJURXQG ZDWFKOLVWV FUHDWHG DUH
WKH VDPH VL]H DV VSHFLILHG ZLWK WKLV SDUDPHWHU� 7KH IRUHJURXQG
ZDWFKOLVW LV W\SLFDOO\ YHU\ VPDOO DV PRVW DSSOLFDWLRQV GR QRW XVH
IRUHJURXQG ZDWFKOLVW LWHPV� 5HIHU WR \RXU ��6HULHV 2&, $3,
'HYHORSHU·V *XLGH IRU D OLVWLQJ RI WKH GDWD LWHPV WKDW DUH IRUHJURXQG
DQG WKHLU GDWD W\SHV�

$[LV
3DUDPHWHU
1XPEHU

$OO >���@

5DQJH

�� WR ���� E\WHV

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

&DOFXODWLQJ WKH QHFHVVDU\ IRUHJURXQG ZDWFKOLVW VL]H LV WKH VDPH
FDOFXODWLRQ DV D EDFNJURXQG ZDWFKOLVW �VHH SDJH ������

2&, %DFNJUQG 'DWD %XIIHUB6L]H

)XQFWLRQ

%HIRUH FKDQJLQJ WKLV SDUDPHWHU PDNH VXUH \RX KDYH UHDG DQG
XQGHUVWDQG WKH ZDWFKOLVW FRQFHSWV RXWOLQHG RQ SDJH ������

7KHUH DUH IRXU ´2&, %DFNJUQG %XIIHUB6L]Hµ SDUDPHWHUV� 3DUDPHWHUV
�� �� DQG � DUH QRW XVHG DW WKLV WLPH�

$[LV
3DUDPHWHU
1XPEHU 3DUDPHWHU 1DPH

$OO >���@ 2&, %DFNJUQG 'DWD %XIIHU� 6L]H

$OO >���@ 2&, %DFNJUQG 'DWD %XIIHU� 6L]H

$OO >���@ 2&, %DFNJUQG 'DWD %XIIHU� 6L]H

$OO >���@ 2&, %DFNJUQG 'DWD %XIIHU� 6L]H

5DQJH

�� WR ����� E\WHV



����� 2SHQ &1& ,QWHUIDFH �2&,� 3DUDPHWHUV

3XEOLFDWLRQ ��������� �� $SULO ����

1RWHV

7KLV LV D JOREDO SDUDPHWHU� WKH YDOXH VHW KHUH DSSOLHV WR DOO D[HV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

5HVHUYHG &XVWRP 3DUDPHWHUV

3DUDPHWHUV IRXQG LQ WKLV JURXS RI $03 SDUDPHWHUV DUH IRU XVH ZLWK
$OOHQ�%UDGOH\ &XVWRP 6RIWZDUH WKDW PD\ KDYH EHHQ RUGHUHG IRU \RXU
VSHFLILF PDFKLQH� ,W LV QRW QHFHVVDU\ WR DOWHU DQ\ RI WKHVH SDUDPHWHUV
XQOHVV RQH RI WKH FXVWRP VRIWZDUH SDFNDJHV KDV EHHQ SXUFKDVHG�

,I \RX KDYH SXUFKDVHG D &XVWRP 6RIWZDUH 3DFNDJH� D GHWDLOHG
GHVFULSWLRQ RI WKHVH SDUDPHWHUV VKRXOG KDYH EHHQ SURYLGHG LQ D
VHSDUDWH GRFXPHQW WKDW DFFRPSDQLHV WKLV VRIWZDUH� 5HIHU WR WKLV
GRFXPHQW IRU GHWDLOV RQ DQ\ SDUDPHWHUV LQ WKLV JURXS� ,I WKLV
GRFXPHQW LV QRW DYDLODEOH� FRQWDFW WKH V\VWHP LQVWDOOHU WKDW \RX
SXUFKDVHG WKH VSHFLILF PDFKLQH IURP RU \RXU $OOHQ�%UDGOH\ VDOHV
UHSUHVHQWDWLYH�

(1' 2) &+$37(5

5HVHUYHG &XVWRP
3DUDPHWHUV



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

7XQLQJ $03 DW WKH 0DFKLQH

7KLV FKDSWHU FRYHUV WKH $GMXVWDEOH 0DFKLQH 3DUDPHWHUV �$03� WKDW
FDQ EH WXQHG DW WKH PDFKLQH� 7KHVH SDUDPHWHUV DUH WXQHG XVLQJ WKH
VRIWNH\V RQ WKH %DVLF 'LVSOD\ 6HW KXPDQ LQWHUIDFH DSSOLFDWLRQ� 8VH
WKLV SURFHGXUH WR DFFHVV WKH RQOLQH $03 SDUDPHWHU VRIWNH\V�

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^$03` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH FRQWURO GLVSOD\ WKH IROORZLQJ VRIWNH\V�

�VRIWNH\ OHYHO ��

7KH IXQFWLRQV RI WKHVH VRIWNH\V DUH FRYHUHG RQ WKHVH SDJHV�

6RIWNH\� 3DJH�

^$;,6 3$5$0` �����

^6725( %$&.83` ������

,PSRUWDQW� 5HIHU WR FKDSWHU �� IRU LQIRUPDWLRQ RQ WKH IXQFWLRQV RI
WKH ^3$7&+ $03` VRIWNH\�

&KDSWHU 2YHUYLHZ



����� 7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

2QH RI WKH VRIWNH\V GLVSOD\HG DIWHU DFFHVVLQJ WKH RQOLQH $03
VRIWNH\V LV WKH ^$;,6 3$5$0` VRIWNH\� 3UHVVLQJ WKLV VRIWNH\ GLVSOD\V
WKHVH VRIWNH\V�

6RIWNH\� 3DJH�

^5(9(56 (5525` ����

^+20( &$/,%` ����

^$;,6 &$/,%` ����

^6(592 3$5$0` �����

^631'/ 3$5$0` �����

7KHVH VRIWNH\V DQG WKHLU IXQFWLRQV DUH FRYHUHG LQ WKH IROORZLQJ
VHFWLRQV�

7KH RQOLQH UHYHUVDO HUURU SDUDPHWHUV DUH XVHG WR WXQH WKH UHYHUVDO
HUURU FRPSHQVDWLRQ YDOXH RI HDFK D[LV� 5HYHUVDO HUURU FRPSHQVDWLRQ
VSHFLILHV WKH GLVWDQFH WKH FRQWURO PXVW DGG WR WKH FRPPDQGHG D[LV
PRWLRQ WR FRPSHQVDWH IRU UHYHUVDO HUURU ZKHQ WKH D[LV UHYHUVHV
GLUHFWLRQ� 5HIHU WR FKDSWHUV � IRU DGGLWLRQDO LQIRUPDWLRQ RQ UHYHUVDO
HUURU FRPSHQVDWLRQ�

,PSRUWDQW� <RX FDQ QRW XVH 5HYHUVDO (UURU &RPSHQVDWLRQ RQ D[HV
HTXLSHG ZLWK OLQHDU VFDOHV� %HFDXVH WKH SRVLWLRQ ORRS LV
FORVHG RQ WKH VOLGH PRXQWHG VFDOH� WKHUH LV QR ORVW
PRWLRQ �RU UHYHUVDO HUURU� ZLWK WKLV IHHGEDFN
FRQILJXUDWLRQ�

8VH WKLV SURFHGXUH WR DFFHVV WKH RQOLQH UHYHUVDO HUURU FRPSHQVDWLRQ
SDUDPHWHUV�

�� 3ODFH WKH FRQWURO LQ (�6WRS�

�� 3UHVV WKH ^5(9(56 (5525` VRIWNH\�

�VRIWNH\ OHYHO ��

:KHQ WKH ^5(9(56 (5525` VRIWNH\ LV SUHVVHG� WKLV VFUHHQ LV
GLVSOD\HG RQ WKH %DVLF 'LVSOD\ 6HW DSSOLFDWLRQ VFUHHQV �

$[LV 3DUDPHWHUV

2QOLQH 5HYHUVDO (UURU
3DUDPHWHUV



�����7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH D[LV UHYHUVDO
HUURU YDOXH WKDW LV WR EH FKDQJHG�

7R UHSODFH WKH FXUUHQW UHYHUVDO HUURU FRPSHQVDWLRQ GDWD ZLWK
QHZ GDWD�

� FXUVRU WR WKH YDOXH \RX ZDQW WR FKDQJH
� SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\
� NH\�LQ WKH QHZ GDWD
� SUHVV >(17(5@
7R DGG WR WKH FXUUHQW UHYHUVDO HUURU FRPSHQVDWLRQ GDWD�

� FXUVRU WR WKH YDOXH \RX ZDQW WR FKDQJH
� SUHVV WKH ^$'' 72 9$/8(` VRIWNH\
� NH\�LQ WKH QHZ GDWD
� SUHVV WKH >(17(5@ NH\

,PSRUWDQW� ,I D SDUDPHWHU YDOXH WKDW LV RXW RI UDQJH LV HQWHUHG� WKH
HUURU PHVVDJH ´3$5$0 9$/8( 287 2) 5$1*(µ LV
GLVSOD\HG RQ URZ � �]HUR� RI WKH GLVSOD\� ,I DQ LQYDOLG
YDOXH� VXFK DV D IORDW YDOXH �GHFLPDO QXPEHU�� LV HQWHUHG
ZKHUH DQ LQWHJHU LV H[SHFWHG� WKH HUURU PHVVDJH
´,19$/,' ,1387 9$/8(µ LV GLVSOD\HG LQ URZ �
�]HUR��

�� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VDYH WKH PRGLILHG UHYHUVDO
HUURU FRPSHQVDWLRQ GDWD RQO\ RQ WKH ��3& FDUG� 7KH FRQWURO WKHQ
UHWXUQV WR VRIWNH\ OHYHO ��

3UHVV WKH >48,7@ VRIWNH\ WR UHWXUQ WR VRIWNH\ OHYHO � ZLWKRXW
VDYLQJ DQ\ FKDQJHV�

�VRIWNH\ OHYHO ��



����� 7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

7KH RQOLQH KRPH FDOLEUDWLRQ SDUDPHWHUV DUH XVHG WR WXQH WKH KRPH
FDOLEUDWLRQ YDOXH RI HDFK D[LV� +RPH FDOLEUDWLRQ VSHFLILHV WKH
GLVWDQFH IURP WKH HQFRGHU PDUNHU WR WKH GHVLUHG KRPH SRVLWLRQ� 7KH
FRQWURO PRYHV WKH KRPH FDOLEUDWLRQ GLVWDQFH SOXV WKH GLVWDQFH WR WKH
HQFRGHU PDUNHU DIWHU WKH KRPH OLPLW VZLWFK FKDQJHV IURP ´21µ WR
´2))µ� 5HIHU WR FKDSWHU � IRU DGGLWLRQDO LQIRUPDWLRQ RQ KRPH
FDOLEUDWLRQ�

8VH WKLV SURFHGXUH WR DFFHVV WKH RQOLQH KRPH FDOLEUDWLRQ SDUDPHWHUV�

�� 3ODFH WKH FRQWURO LQ (�6WRS�

�� 3UHVV WKH ^$;,6 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^+20( &$/,%` VRIWNH\�

�VRIWNH\ OHYHO ��

:KHQ WKH ^+20( &$/,%` VRIWNH\ LV SUHVVHG� WKLV VFUHHQ LV
GLVSOD\HG RQ WKH RSHUDWRU SDQHO &57�

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH KRPH FDOLEUDWLRQ
YDOXH WKDW LV WR EH FKDQJHG�

7R UHSODFH WKH FXUUHQW KRPH FDOLEUDWLRQ GDWD ZLWK QHZ GDWD�

� SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\
� FXUVRU WR WKH SRVLWLRQ \RX ZDQW
� NH\�LQ WKH QHZ GDWD
� SUHVV >(17(5@

+RPH &DOLEUDWLRQ
3DUDPHWHUV



�����7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

7R DGG WR WKH FXUUHQW KRPH FDOLEUDWLRQ GDWD�

� SUHVV WKH ^$'' 72 9$/8(` VRIWNH\
� FXUVRU WR WKH SRVLWLRQ \RX ZDQW
� NH\�LQ WKH QHZ GDWD
� SUHVV >(17(5@

,PSRUWDQW� ,I D SDUDPHWHU YDOXH WKDW LV RXW RI UDQJH LV HQWHUHG� WKH
HUURU PHVVDJH ´3$5$0 9$/8( 287 2) 5$1*(µ
DSSHDUV LQ URZ � �]HUR� RI WKH VFUHHQ� ,I DQ LQYDOLG
YDOXH VXFK DV D IORDW YDOXH �GHFLPDO QXPEHU�LV HQWHUHG
ZKHUH DQ LQWHJHU LV H[SHFWHG� WKH HUURU PHVVDJH
´,19$/,' ,1387 9$/8(µ DSSHDUV LQ URZ � �]HUR��

�� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VDYH WKH PRGLILHG KRPH
FDOLEUDWLRQ GDWD RQO\ RQ WKH ��3& FDUG� 7KH FRQWURO WKHQ UHWXUQV
WR VRIWNH\ OHYHO ��

3UHVV WKH ^48,7` VRIWNH\ WR UHWXUQ WR VRIWNH\ OHYHO � ZLWKRXW
VDYLQJ DQ\ FKDQJHV�

�VRIWNH\ OHYHO ��

7KH RQOLQH D[LV FDOLEUDWLRQ SDUDPHWHUV VSHFLI\ WKH FRPPDQGHG
SRVLWLRQ DQG WKH DFWXDO SRVLWLRQ RU WKH GLIIHUHQFH EHWZHHQ WKH
FRPPDQGHG SRVLWLRQ DQG WKH DFWXDO SRVLWLRQ RI D PDFKLQH D[LV�

2QFH DQ\ D[LV FDOLEUDWLRQ SDUDPHWHU YDOXH LV DOWHUHG� WKH D[LV LV
PDUNHG DV XQKRPHG� +RPLQJ RSHUDWLRQV DUH GLVDEOHG ZKLOH WKH D[LV
YDOXHV
DUH XSGDWHG�

0RGLILHG $[LV &DOLEUDWLRQ 3DUDPHWHU YDOXHV IRU DQ D[LV EHFRPH
DFWLYH RQFH WKH D[LV KDV EHHQ KRPHG �DVVXPLQJ WKH D[LV KDV WKLV
IHDWXUH��

,I QR D[LV GDWD KDV EHHQ HQWHUHG� WKH FRQWURO GLVSOD\V WKH D[LV
FDOLEUDWLRQ VFUHHQ VKRZQ LQ )LJXUH ����� ,I D[LV GDWD KDV SUHYLRXVO\
EHHQ HQWHUHG IRU DQ D[LV� WKH FRQWURO GLVSOD\V WKH D[LV FDOLEUDWLRQ
VFUHHQ VKRZQ LQ )LJXUH �����

,PSRUWDQW� 7R DYRLG WKH DFFLGHQWDO ORVV RI \RXU D[LV FDOLEUDWLRQ GDWD
\RX VKRXOG EDFNXS WKH D[LV FDOLEUDWLRQ SRLQWV WR WKH KRVW
3&·V KDUG GLVN �SDJH �������� <RX FDQ WKHQ UHVWRUH
WKHVH FDOLEUDWLRQ SRLQWV ZKHQHYHU QHFHVVDU\�

2QOLQH $[LV &DOLEUDWLRQ
3DUDPHWHUV



����� 7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

$FFHVVLQJ $[LV &DOLEUDWLRQ 3DUDPHWHUV

8VH WKLV SURFHGXUH WR DFFHVV WKH D[LV FDOLEUDWLRQ SDUDPHWHUV�

�� 3UHVV WKH ^$;,6 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^$;,6 &$/,%` VRIWNH\�

�VRIWNH\ OHYHO ��

2QFH WKH ^$;,6 &$/,%` VRIWNH\ LV SUHVVHG� WKH FRQWURO GLVSOD\V
WKH IROORZLQJ VFUHHQV� 7KH ILUVW VFUHHQ RQO\ DSSHDUV ZKHQ QR GDWD
KDV EHHQ SUHYLRXVO\ HQWHUHG�

)LJXUH ����
,QLWLDO 2QOLQH $[LV &DOLEUDWLRQ 6FUHHQ

,QLWLDOO\ WKH FRQWURO SURPSWV \RX WR VHOHFW ZKHWKHU LQSXWV VKRXOG
EH KDQGOHG DV PHDVXUHPHQWV RU GHYLDWLRQV� ,I PHDVXUHPHQW LV
VHOHFWHG� WKH XVHU LQSXW LV WKH DFWXDO UHDGLQJ� ,I GHYLDWLRQ LV
VHOHFWHG� WKH XVHU LQSXW LV WKH GLIIHUHQFH EHWZHHQ WKH FRQWURO
UHDGLQJ DQG WKH
DFWXDO UHDGLQJ�

�� 7R VSHFLI\ WKDW WKH LQSXW GDWD LV WKH DFWXDO UHDGLQJ� W\SH ´0µ DQG
SUHVV WKH >(17(5@ NH\ RU MXVW SUHVV WKH >(17(5@ NH\ DW WKH
SURPSW�

´0($685(0(17�0��'(9,$7,21�'�"µ�



�����7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

)RU 'XDO 3URFHVVLQJ FRQWUROV� WKH VWDWXV EDU LQGLFDWHV ZKLFK
SURFHVV LV EHLQJ GLVSOD\HG� 3UHVV WKH >352& 6(/(&7@ NH\ WR
FKDQJH WKH DFWLYH SURFHVV� <RX FDQ RQO\ DFFHVV WKH D[HV LQ WKH
FXUUHQWO\ VHOHFWHG SURFHVV�

�� 7R VSHFLI\ WKDW WKH LQSXW GDWD LV WKH GLIIHUHQFH� W\SH ´'µ DQG SUHVV
WKH >(17(5@ NH\ DW WKH SURPSW� 7KH PHVVDJH RQ URZ � RI WKH
$[LV &DOLEUDWLRQ VFUHHQ� ´0($685(�µ FKDQJHV WR
´'(9,$7,21�µ

7KH FRQWURO SURPSWV WKH XVHU WR VHOHFW ZKHWKHU PHDVXUHPHQW
VWDUWV DW WKH PRVW QHJDWLYH RU SRVLWLYH SRVLWLRQ RQ WKH D[LV� 7R
VWDUW DW WKH PRVW SRVLWLYH SRVLWLRQ RQ WKH D[LV� W\SH ´�µ DQG SUHVV
WKH >(17(5@ NH\ DW WKH SURPSW� ´67$576 $7 7+( 0267 ����"µ
RU MXVW SUHVV WKH >(17(5@ NH\� 7R VWDUW DW WKH PRVW QHJDWLYH
SRVLWLRQ RQ WKH D[LV� W\SH ´��µ DQG SUHVV WKH >(17(5@ NH\ DW WKH
SURPSW�

,PSRUWDQW� 7KH LQSXW GDWD W\SH DQG WKH VWDUW PHDVXUHPHQW SRLQW DUH
DVNHG RQO\ ZKHQ WKHUH LV QR GDWD IRU WKH D[LV� ,I WKH
XVHU ZDQWV WR FKDQJH HLWKHU RI WKH WZR� DOO WKH GDWD IRU
WKH D[LV PXVW EH GHOHWHG E\ GHOHWLQJ DOO PHDVXUHPHQW
SRLQWV ZLWK WKH ^'(/(7( 32,17` VRIWNH\�

(QWHULQJ $[LV &DOLEUDWLRQ 3DUDPHWHUV

8VH WKH IROORZLQJ VWHSV WR HQWHU WKH $[LV &DOLEUDWLRQ GDWD�

�� 0RYH WKH D[LV WR WKH PRVW QHJDWLYH SRVLWLRQ RQ WKH D[LV LI WKLV
SRVLWLRQ KDV EHHQ VHOHFWHG DV WKH VWDUW SRLQW� 2WKHUZLVH� PRYH WKH
D[LV WR WKH PRVW SRVLWLYH SRVLWLRQ RQ WKDW D[LV�

�� 3UHVV WKH ^,16(57 32,17` VRIWNH\� 7KH FRQWURO UHDGLQJ DSSHDUV
RQ URZ � LQ WKH $%62/87( FROXPQ�

,I WKH GLIIHUHQFH RSWLRQ KDV EHHQ VHOHFWHG� � LV DXWRPDWLFDOO\
GLVSOD\HG LQ WKH '(9,$7,21 FROXPQ IRU WKH ILUVW SRLQW HQWHUHG
IRU WKH D[LV�

,I WKH GLIIHUHQFH ZDV QRW VHOHFWHG� WKH YDOXH GLVSOD\HG IRU WKH
FRQWURO UHDGLQJ �$%62/87( FROXPQ� DQG WKH DFWXDO UHDGLQJ
�0($685( FROXPQ� DUH WKH VDPH�

�� 0RYH WKH D[LV WR WKH QH[W SRVLWLRQ DQG SUHVV WKH ^,16(57 32,17`

VRIWNH\�

,PSRUWDQW� 7KH PD[LPXP LQWHUYDO EHWZHHQ FRQVHFXWLYH D[LV
FDOLEUDWLRQ SRLQWV LV �� LQFKHV ������� PP��

,PSRUWDQW� 7KH PD[LPXP FDOLEUDWLRQ YDOXH WKDW \RX VKRXOG HQWHU
FDQ QRW H[FHHG �� �WZR SHUFHQW� RI WKH LQWHUYDO
GLVWDQFH� ([FHHGLQJ WKLV OLPLW FDQ UHVXOW LQ VPDOO� EXW
XQH[SHFWHG PRWLRQ RI WKH D[LV�



����� 7XQLQJ $03 DW WKH 0DFKLQH

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH ILUVW SRLQW LV WKH PRVW QHJDWLYH SRVLWLRQ RQ WKH D[LV� WKH
FRQWURO UHDGLQJ LV GLVSOD\HG RQ WKH IROORZLQJ OLQH LQ WKH
$%62/87( FROXPQ�

,I WKH ILUVW SRLQW LQVHUWHG ZDV QRW WKH PRVW QHJDWLYH SRVLWLRQ� WKH
ILUVW SRLQW LV VKLIWHG GRZQ E\ RQH OLQH DQG WKH FRQWURO UHDGLQJ RI
WKH FXUUHQW SRVLWLRQ ZLOO EH GLVSOD\HG RQ WKH ILUVW URZ LQ WKH
$%62/87( FROXPQ�

�� 3UHVV WKH ^5(3/&( 9$/8(` NH\ DQG HQWHU WKH GLIIHUHQFH EHWZHHQ
WKH FRQWURO UHDGLQJ DQG WKH DFWXDO D[LV SRVLWLRQ� WKHQ SUHVV WKH
>(17(5@ NH\� 7KH GLIIHUHQFH FDQQRW EH JUHDWHU WKDQ �� RI WKH
GLVWDQFH EHWZHHQ WKLV SRLQW DQG WKH SUHYLRXV RQH� ,I LW LV WKH
PHVVDJH ´3$5$0(7(5 287 2) 5$1*(µ DSSHDUV�

,PSRUWDQW� 3XW D QHJDWLYH VLJQ RQ WKH GLIIHUHQFH LI WKH DFWXDO D[LV
SRVLWLRQ LV RQ WKH QHJDWLYH VLGH RI WKH DEVROXWH D[LV
SRVLWLRQ�

�� (QWHU WKH DFWXDO UHDGLQJ XVLQJ WKH RSHUDWRU SDQHO NH\ERDUG� WKHQ
SUHVV WKH >(17(5@ NH\� 7KH DFWXDO UHDGLQJ LV GLVSOD\HG LQ WKH
0($685( FROXPQ�

�� 5HSHDW VWHSV � DQG � XQWLO WKH HQWLUH D[LV KDV EHHQ FDOLEUDWHG�

�� 7R VWRUH GDWD� SUHVV WKH ^83'$7( 	 (;,7` VRIWNH\�

$IWHU WKH HQWLUH D[LV KDV EHHQ FDOLEUDWHG� DVVXPLQJ WKH GLIIHUHQFH
DQG PRVW QHJDWLYH SRVLWLRQ KDYH EHHQ VHOHFWHG IRU WKH LQSXW GDWD
W\SH DQG WKH VWDUW SRLQW� WKH GLVSOD\ ZLOO ORRN OLNH WKH $[LV
&DOLEUDWLRQ 6FUHHQ VKRZQ LQ )LJXUH �����

,PSRUWDQW� ,I WKH GLVSOD\HG D[LV ZDV D UROO�RYHU D[LV� ZKLFK ZRXOG
EH LQGLFDWHG E\ WKH ´52// 29(5µ GLVSOD\ WR WKH ULJKW
VLGH RI WKH D[LV QDPH RQ URZ �� WKH QHW DPRXQW RI
FRUUHFWLRQ YDOXHV IRU WKH D[LV PXVW EH ]HUR IRU RQH
FRPSOHWH UHYROXWLRQ� ,I D FRQWURO RSHUDWRU WULHV WR OHDYH
WKH VFUHHQ RI D UROO�RYHU D[LV E\ SUHVVLQJ WKH
^83'$7( 	 (;,7` VRIWNH\� RU WKH ^1(;7 $;,6` VRIWNH\
ZKHQ WKH QHW DPRXQW IRU WKH D[LV LV QRW HTXDO WR ]HUR�
WKH HUURU PHVVDJH� ´1(7 &255(&7,21 ,6 127
=(52µ LV GLVSOD\HG LQ URZ ��

�� 3UHVV WKH ^(;(&` VRIWNH\ WR OHDYH WKH VFUHHQ ZLWK WKH HUURU� RU
SUHVV WKH ^&$1&(/` RU WKH ^�` VRIWNH\ WR VWD\ LQ WKH VFUHHQ�

,PSRUWDQW� ,I WKH URWDU\ D[LV GRHV QRW KDYH D QHW DPRXQW RI ]HUR
FDOLEUDWLRQ� WKH FRQWURO ZLOO VWLOO DOORZ WKLV FDOLEUDWLRQ WR
EH DSSOLHG WR WKH D[LV�
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,I GDWD KDV EHHQ SUHYLRXVO\ HQWHUHG� WKH FRQWURO GLVSOD\V D VFUHHQ WKDW
OLVW WKH D[LV FDOLEUDWLRQ SRLQWV� 7KLV VFUHHQ LV D W\SLFDO D[LV
FDOLEUDWLRQ VFUHHQ�

)LJXUH ����
7\SLFDO 2QOLQH $[LV &DOLEUDWLRQ 6FUHHQ

,PSRUWDQW� $Q D[LV PD\ KDYH PRUH WKDQ RQH VFUHHQ RI
PHDVXUHPHQW SRLQWV DVVLJQHG WR LW� ,I WKHUH LV PRUH WKDQ
RQH SDJH� SUHVVLQJ WKH GRZQ FXUVRU ZKLOH KROGLQJ WKH
>6+,)7@ NH\ GRZQ GLVSOD\V WKH VHFRQG SDJH�

&KDQJLQJ $[LV &DOLEUDWLRQ 'DWD

8VH WKLV SURFHGXUH WR FKDQJH WKH D[LV FDOLEUDWLRQ GDWD VKRZQ LQ
)LJXUH �����

�� :KHQ WKH $[LV &DOLEUDWLRQ VFUHHQ LV RSHQHG� GDWD RI WKH ILUVW D[LV
RI WKH FRQWURO LV GLVSOD\HG� 'DWD RI RWKHU D[HV FDQ EH GLVSOD\HG
E\ SUHVVLQJ WKH ^1(;7 $;,6` VRIWNH\�

�� (LWKHU D QHZ PHDVXUHPHQW SRLQW FDQ EH HQWHUHG RU DQ H[LVWLQJ
PHDVXUHPHQW SRLQW FDQ EH UHSODFHG IRU WKH GLVSOD\HG D[LV�
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,QVHUWLQJ $[LV &DOLEUDWLRQ 3RLQWV

7R LQVHUW D PHDVXUHPHQW SRLQW�

�� 8VH WKH FXUVRU NH\V WR VHOHFW WKH SRVLWLRQ ZKHUH D PHDVXUHPHQW
SRLQW LV WR EH LQVHUWHG� WKHQ SUHVV WKH ^,16(57 32,17` VRIWNH\
�VHH )LJXUH ������

,PSRUWDQW� 7KH QXPEHU RI PHDVXUHPHQW SRLQWV WR EH DVVLJQHG WR
DQ\ RQH D[LV PD\ YDU\ DV ORQJ DV WKH WRWDO QXPEHU IRU
DOO D[HV GRHV QRW H[FHHG ����� ,I WKH RSHUDWRU WULHV WR
LQVHUW WKH ����QG PHDVXUHPHQW SRLQW WR WKH WDEOH� WKH
HUURU PHVVDJH ´0($685(0(17 32,17
29(5)/2:µ LV GLVSOD\HG LQ URZ � RI WKH VFUHHQ�

�� 7R UHSODFH VWRUHG WUDYHO GDWD ZLWK QHZ GDWD� PRYH WKH FXUVRU NH\V
WR WKH GDWD WR EH FKDQJHG� WKHQ NH\�LQ WKH QHZ GDWD DQG SUHVV WKH
^5(3/&( 9$/8(` VRIWNH\�

'HOHWLQJ $[LV &DOLEUDWLRQ 3RLQWV

7KH IROORZLQJ SURFHGXUH FDQ EH XVHG WR GHOHWH D FXUUHQW
PHDVXUHPHQW SRLQW IURP WKH GLVSOD\HG WDEOH�

�� 8VH WKH FXUVRU NH\V WR KLJKOLJKW WR WKH PHDVXUHPHQW SRLQW WR EH
GHOHWHG�

�� 3UHVV WKH ^'(/(7( 32,17` VRIWNH\� 7KH FRQWURO GHOHWHV WKH
KLJKOLJKWHG SRLQW� WKHQ VKLIWV DOO WKH SRLQWV WKDW ZHUH EHORZ WKH
GHOHWHG SRLQW XS RQH OLQH�

7R VWRUH GDWD� SUHVV WKH ^83'$7( 	 (;,7` VRIWNH\�

&DOLEUDWLRQ 6WDWXV 2Q�2II

$[LV FDOLEUDWLRQ LV WXUQHG RQ ZKHQHYHU DQ D[LV LV KRPHG� :KHQ WKH
D[LV FDOLEUDWLRQ LV RQ IRU DQ D[LV WKH ^&$/ 67$786` VRIWNH\ LV VKRZQ
LQ UHYHUVH YLGHR�

,W LV RIWHQ KHOSIXO WR WXUQ D[LV FDOLEUDWLRQ RII ZKHQ LQVHUWLQJ D
FDOLEUDWLRQ SRLQW� :LWK FDOLEUDWLRQ RII� \RX FDQ PRUH DFFXUDWHO\
GHWHUPLQH WKH D[LV SRVLWLRQ ZLWKRXW DFFRXQWLQJ IRU SUHYLRXVO\
HQWHUHG FDOLEUDWLRQ SRLQWV� 3UHVV WKH ^&$/ 67$786` VRIWNH\ WR WXUQ
D[LV FDOLEUDWLRQ RII IRU WKH VHOHFWHG D[LV� 2QFH WXUQHG RII� \RX PXVW
KRPH WKH D[LV DJDLQ WR WXUQ D[LV FDOLEUDWLRQ EDFN RQ�
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�VRIWNH\ OHYHO ��

7KH RQOLQH VHUYR SDUDPHWHUV DUH XVHG WR WXQH VSHFLILF VHUYR
SDUDPHWHUV� 5HIHU WR FKDSWHU � IRU DGGLWLRQDO LQIRUPDWLRQ RQ WKHVH
SDUDPHWHUV�

,PSRUWDQW� 7KLV FDSDELOLW\ LV DYDLODEOH RQO\ RQ ���� &1& 6HULDO
GULYHV� 7KH SDUDPHWHUV IRU DQ\ RWKHU GULYH PXVW EH VHW
ZLWK WKH 'ULYH PDQXIDFWXUHUV FRQILJXUDWLRQ WRRO�

8VH WKLV SURFHGXUH WR DFFHVV WKH RQOLQH VHUYR SDUDPHWHUV�

�� 3UHVV WKH ^$;,6 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^6(592 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH FRQWURO GLVSOD\V WKLV VFUHHQ ZKHQ WKH ^6(592 3$5$0` VRIWNH\
LV SUHVVHG�

:KHQ WKLV VFUHHQ LV VHOHFWHG� WKH EORFN FXUVRU LV SODFHG RQ WKH
0$;� 5$7(' 72548( ��� OLQH �URZ ���

2QOLQH 6HUYR 3DUDPHWHUV
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,PSRUWDQW� $OWKRXJK WKH YDOXH RI WKH IROORZLQJ HUURU LV GLVSOD\HG
RQ URZ � IRU HYHU\ D[LV� LW FDQQRW EH DOWHUHG� LW LV
GLVSOD\HG RQO\ IRU XVHU UHIHUHQFH�

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH VHUYR SDUDPHWHU
WKDW LV WR EH FKDQJHG�

7R LQFUHDVH RU GHFUHDVH WKH YDOXH RI WKH KLJKOLJKWHG VHUYR
SDUDPHWHU� SUHVV WKH ^,1&5( 9$/8(` RU WKH ^'(&5( 9$/8(`

VRIWNH\ UHVSHFWLYHO\� +ROG WKH NH\ GRZQ WR FKDQJH WKH YDOXH
IDVWHU�

,PSRUWDQW� ,I D VHUYR SDUDPHWHU YDOXH UHDFKHV WKH PD[LPXP RU
PLQLPXP UDQJH YDOXH RI WKH SDUDPHWHU EHLQJ FKDQJHG�
WKH YDOXH VWRSV LQFUHDVLQJ RU GHFUHDVLQJ�

�� 7R PRGLI\ YDOXHV IRU DQRWKHU D[LV� SUHVV WKH ^1(;7 $;,6`

VRIWNH\� 7KH VRIWNH\ ZLOO WRJJOH WKURXJK DOO WKH D[HV�

�� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VDYH WKH PRGLILHG VHUYR
SDUDPHWHU YDOXHV RQO\ RQ WKH ��3& FDUG� 7KH FRQWURO WKHQ UHWXUQV
WR VRIWNH\ OHYHO ��

,I \RX KDYH WKH SDUDPHWHU 6WDQGDUG 0RWRU 7DEOH 9DOXHV VHW WR
\HV� DQG \RX HGLW HLWKHU WKH 9HORFLW\ 3URSRUWLRQDO *DLQ RU 9HORFLW\
,QWHJUDWRU *DLQ� SUHVVLQJ WKH ^83'$7( 	 (;,7` VRIWNH\ ZLOO VDYH
\RXU HGLWV DQG FKDQJH WKH YDOXH RI 6WDQGDUG 0RWRU 7DEOH
9DOXHV WR QR�

3UHVV WKH ^48,7` VRIWNH\ WR UHWXUQ WR VRIWNH\ OHYHO � ZLWKRXW
VDYLQJ DQ\ FKDQJHV�

7KH RQOLQH VSLQGOH SDUDPHWHUV DUH XVHG WR WXQH VSHFLILF VSLQGOH
SDUDPHWHUV� 7KHVH SDUDPHWHUV VSHFLI\ WKH JHDU UDQJH� WKH PD[LPXP
YROWDJH� DQG WKH VHUYR RXWSXWV WR WKH VSLQGOH PRWRU� 7KHVH YDOXHV
PXVW EH ZLWKLQ WKH UDQJH RI �������� WKURXJK ������ �YROWV�� 5HIHU WR
FKDSWHU � IRU DGGLWLRQDO LQIRUPDWLRQ RQ WKHVH SDUDPHWHUV�

8VH WKLV SURFHGXUH WR DFFHVV WKH RQOLQH VSLQGOH SDUDPHWHUV�

�� 3UHVV WKH ^$;,6 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^631'/ 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

6SLQGOH 3DUDPHWHUV
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:KHQ WKH ^631'/ 3$5$0` VRIWNH\ LV SUHVVHG� WKLV VFUHHQ LV
GLVSOD\HG RQ WKH RSHUDWRU SDQHO &57�

:KHQ WKH FRQWURO GLVSOD\V WKLV VFUHHQ� WKH FXUVRU ZLOO EH VKRZQ
RQ WKH YDOXH *($5 5$1*( � LQ WKH 0$; 287387 FROXPQ�

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH VSLQGOH SDUDPHWHU
YDOXH WKDW LV WR EH FKDQJHG�

7R UHSODFH WKH FXUUHQW VSLQGOH SDUDPHWHU YDOXH�

� SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\
� FXUVRU WR WKH SRVLWLRQ \RX ZDQW
� NH\�LQ WKH QHZ YDOXH
� SUHVV >(17(5@
7R DGG WR WKH FXUUHQW VSLQGOH SDUDPHWHU YDOXH�

� SUHVV WKH ^$'' 72 9$/8(` VRIWNH\
� FXUVRU WR WKH SRVLWLRQ \RX ZDQW
� NH\�LQ WKH QHZ YDOXH
� SUHVV >(17(5@

�� :KHQ \RX KDYH FRQILJXUHG PRUH WKDQ RQH VSLQGOH� WKH ^1(;7

63,1'/` SURPSW KLJKOLJKWV� 8VH WKLV VRIWNH\ WR WRJJOH WKURXJK WKH
YDULRXV VSLQGOHV \RX KDYH FRQILJXUHG�

�� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VDYH WKH PRGLILHG VSLQGOH
SDUDPHWHU YDOXHV RQ WKH ��3& FDUG� 7KH FRQWURO WKHQ UHWXUQV WR
VRIWNH\ OHYHO ��

3UHVV WKH ^48,7` VRIWNH\ WR UHWXUQ WR VRIWNH\ OHYHO � ZLWKRXW
VDYLQJ DQ\ FKDQJHV�
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2QH RI WKH VRIWNH\V GLVSOD\HG DIWHU DFFHVVLQJ WKH RQOLQH $03
VRIWNH\V LV WKH ^83'$7( %$&.83` VRIWNH\� 7KLV VRIWNH\ LV XVHG WR
EDFNXS WKH FRS\ RI $03 RU D[LV FDOLEUDWLRQ GDWD WKDW LV RQ WKH ��3&
FDUG WR RU IURP WKH KRVW 3&·V KDUG GLVN�

7KH FRQWURO GLVSOD\V WKLV VFUHHQ ZKHQ \RX SUHVV WKH ^83'$7(

%$&.83` VRIWNH\�

8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH W\SH RI LQIRUPDWLRQ
WKDW \RX QHHG WR EDFN XS WR RU IURP WKH 3&·V KDUG GLVN� 2QO\ RQH RI
WKHVH VHWV RI GDWD FDQ EH EDFNHG XS DW D WLPH�

7R EDFNXS LQIRUPDWLRQ 72 WKH KRVW 3& KDUG GLVN IURP WKH ��3& ·V
PHPRU\� SUHVV WKH ^72 %$&.83` VRIWNH\� 7KH VHOHFWHG LQIRUPDWLRQ�
$03 RU D[LV FDOLEUDWLRQ GDWD� LV FRSLHG IURP WKH FRQWURO·V PHPRU\
WR D ILOH RQ WKH KDUG GLVN�

7R EDFNXS LQIRUPDWLRQ )520 WKH 3&·V KDUG GLVN WKH WR WKH FRQWURO·V
PHPRU\� SUHVV WKH ^)520 %$&.83` VRIWNH\� 7KH VHOHFWHG
LQIRUPDWLRQ� $03 RU D[LV FDOLEUDWLRQ GDWD� LV FRSLHG WR WKH ��3&
FDUG�

7KH FRQWURO GLVSOD\V WKH PHVVDJH ´3/($6( 5(67$57 WKH ��3&µ�
7KH FRQWURO PXVW EH WXUQHG RII DQG WKHQ RQ DJDLQ DIWHU WKH %DFNXS
LQIRUPDWLRQ LV VWRUHG WR WKH �3&�

(1' 2) &+$37(5

%DFNXS 'DWD WR�IURP
+DUG 'LVN
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3DWFK $03

8VH RI WKH 3DWFK $03 XWLOLW\ UHTXLUHV DFFHVV WR WKH KLJKHVW XVHU OHYHO
SDVVZRUG� SOXV D VSHFLDO VHFRQG SDVVZRUG�

�
$77(17,21� $OWHULQJ $03 WKURXJK WKH 3DWFK
$03 XWLOLW\ E\SDVVHV WKH V\VWHP VRIWZDUH WKDW FKHFNV
$03 SDUDPHWHUV IRU WKHLU UDQJH RI YDOXHV� <RX FDQ
HQWHU LOOHJDO DQG�RU GDQJHURXV YDOXHV WKDW ZLOO QRW
JHQHUDWH DQ HUURU� ,OOHJDO RU GDQJHURXV YDOXHV FDQ
FDXVH XQGHVLUDEOH FKDQJHV WR D PDFKLQH UHVSRQGLQJ WR
PRWLRQ FRPPDQGV� 7KLV FDQ UHVXOW LQ GDPDJH WR WKH
SDUW RU WKH PDFKLQH� RU LQMXU\ WR DQ RSHUDWRU�

7KH 3DWFK $03 XWLOLW\ LV VRIWNH\ VHOHFWDEOH� EXW GXH WR WKH GDQJHU
DVVRFLDWHG ZLWK FKDQJLQJ $03 GDWD ZLWKRXW DQ\ FURVV�UHIHUHQFH
FKHFNLQJ� WKH XWLOLW\ LV ´GRXEOHµ SDVVZRUG SURWHFWHG� 2QO\ WKH
KLJKHVW OHYHO XVHU ZLOO VHH WKH ^3$7&+ $03` VRIWNH\� DQG DQRWKHU
SDVVZRUG PXVW EH HQWHUHG EHIRUH WKDW VRIWNH\ ZLOO IXQFWLRQ�

,PSRUWDQW� $03 LV W\SLFDOO\ HQWHUHG E\ WKH V\VWHP LQVWDOOHU DQG
VKRXOG QRW UHTXLUH FKDQJHV RQFH WKH FRQWURO LV LQVWDOOHG
DQG WKH PDFKLQH LV UXQQLQJ� 0RVW XVHUV VKRXOG QRW EH
SHUPLWWHG DFFHVV WR $03 SDUDPHWHUV�

7KH 3DWFK $03 XWLOLW\ LV XVHG WR PRGLI\ WKH $GMXVWDEOH 0DFKLQH
3DUDPHWHUV �$03� GLUHFWO\ RQ WKH FRQWURO� 7KLV JLYHV WKH PDFKLQH
WRRO EXLOGHU WKH IOH[LELOLW\ WR FKDQJH $03 ZLWKRXW LQVWDOOLQJ RU
UXQQLQJ 2'6�

:KHQ $03 LV PRGLILHG XVLQJ WKLV XWLOLW\� QR FURVV�UHIHUHQFH
FKHFNLQJ LV SHUIRUPHG� 7KLV PHDQV WKDW DOPRVW DQ\ YDOXH FDQ EH
DVVLJQHG WR DQ\ DYDLODEOH SDUDPHWHU UHJDUGOHVV RI WKH FRQVHTXHQFHV�

3DWFK $03 FRQWDLQV D OLPLWHG QXPEHU RI WKH WRWDO DYDLODEOH $03
SDUDPHWHUV DQG LV QRW LQWHQGHG DV D VXEVWLWXWH IRU 2'6� ,WV LQWHQW LV
WR DOORZ PLQRU FKDQJHV WR EH PDGH WR DQ H[LVWLQJ $03 WKDW ZDV
SUHYLRXVO\ GRZQORDGHG WR WKH FRQWURO IURP 2'6�

$VVXPLQJ WKDW WKH FRQWURO LV SRZHUHG XS DQG WKH KLJKHVW DFFHVV
SDVVZRUG KDV EHHQ HQWHUHG� XVH WKH IROORZLQJ SURFHGXUH WR JHW WR WKH
^3$7&+ $03` VRIWNH\�

3DWFK $03

$FFHVVLQJ 3DWFK $03
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�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^$03` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^3$7&+ $03` VRIWNH\� 7KH FRQWURO ZLOO SURPSW \RX IRU
DQ DGGLWLRQDO SDVVZRUG WR DFFHVV WKH SDWFK $03 XWLOLW\�

,PSRUWDQW� ,I WKH ^3$7&+ $03` VRIWNH\ LV QRW YLVLEOH RQ WKLV VRIWNH\
OHYHO� WKH FXUUHQWO\ DFWLYH DFFHVV OHYHO GRHV QRW SHUPLW
WKH XVH RI WKLV XWLOLW\� 5HWXUQ WR VRIWNH\ OHYHO �� SUHVV
WKH ^3$66:25'` VRIWNH\� DQG HQWHU WKH KLJKHVW OHYHO
SDVVZRUG �DFFHVV OHYHO ��� 7KLV SDVVZRUG LV DVVLJQHG
XVLQJ WKH $03 SDUDPHWHUV GLVFXVVHG LQ FKDSWHU �� IRU
WKH ILUVW � VL[WK FKDUDFWHU RI WKH SDVVZRUG�

�� 7KH SDWFK $03 SDVVZRUG LV WKH ZRUG /2&.� 7\SH LQ /2&.
XVLQJ WKH NH\ERDUG DQG SUHVV WKH >(17(5@ NH\� 7KH FRQWURO ZLOO
GLVSOD\ WKH SDWFK $03 XWLOLW\ VFUHHQ�

7KH $03 SDUDPHWHU 4XLFN(GLW QXPEHU LV LQ WKH OHIW FROXPQ� 7KH
YDOXH RI WKDW SDUDPHWHU LV VKRZQ LQ WKH ULJKW FROXPQ RI WKH
VFUHHQ�

3DWFK $03 6HDUFK )XQFWLRQV

8VH WKH VHDUFK XWLOLW\ WR TXLFNO\ ILQG WKH $03 SDUDPHWHU \RX QHHG WR
HGLW� 7KH IROORZLQJ SURFHGXUH RXWOLQHV KRZ WR XVH WKH VHDUFK XWLOLW\�

�� 3UHVV WKH ^6($5&+ 180%(5` VRIWNH\�

�� 8VLQJ WKH NH\ERDUG� W\SH LQ WKH SDUDPHWHU QXPEHU WR VHDUFK IRU
DQG SUHVV WKH >(17(5@ NH\� 7KH FRQWURO ZLOO GLVSOD\ WKH VHOHFWHG
SDUDPHWHU LQ UHYHUVH YLGHR�
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,I \RX HQWHU D SDUDPHWHU QXPEHU WKDW FDQ QRW EH HGLWHG XVLQJ SDWFK
$03� WKH FRQWURO GLVSOD\V WKH HUURU PHVVDJH ´3$5$0(7(5
180%(5 127 )281'µ� 1RW DOO RI WKH $03 SDUDPHWHU DYDLODEOH
FDQ EH HGLWHG XVLQJ SDWFK $03� ,I \RX QHHG WR HGLW D SDUDPHWHU QRW
LQ SDWFK $03 \RX PXVW XVH WKH 2'6 VRIWZDUH�

(GLWLQJ $03 ZLWK WKH 3DWFK $03 8WLOLW\

7KH FRQWURO PXVW EH SODFHG LQ (�6WRS EHIRUH \RX FDQ PRGLI\ SDWFK
$03 SDUDPHWHUV� 8VH WKLV SURFHGXUH WR HGLW SDUDPHWHUV XVLQJ WKH
3DWFK $03 XWLOLW\�

�� 8VLQJ WKH FXUVRU NH\V RU WKH VHDUFK XWLOLW\ SODFH WKH FXUVRU RQ WKH
$03 SDUDPHWHU WR EH HGLWHG� 7KH VHOHFWHG SDUDPHWHU LV VKRZQ LQ
UHYHUVH YLGHR�

�� 3UHVV WKH ^5(3/&( 9$/8(` VRIWNH\

�� 7\SH LQ WKH QHZ YDOXH RI WKH SDUDPHWHU WR EH HGLWHG XVLQJ WKH
NH\ERDUG� 3UHVVLQJ WKH >(17(5@ NH\ ZLOO FKDQJH WKH SDUDPHWHUV
YDOXH RQ WKH &57�

�� 5HSHDW WKH DERYH SURFHGXUH XQWLO \RX KDYH ILQLVKHG FKDQJLQJ DOO
WKH SDUDPHWHUV \RX QHHG WR PRGLI\� :KHQ \RX DUH GRQH� SUHVV WKH
^83'$7( 	 (;,7` VRIWNH\� 7KLV ZLOO PDNH WKH FRUUHFWLRQV WR WKH
FRQWUROV $03 VWRUHG LQ 5$0�

<RX ZLOO EH SURPSWHG WR SRZHU GRZQ WKH FRQWURO DQG SRZHU LW EDFN
XS� :KHQ SRZHU LV UHDSSOLHG WR WKH FRQWURO WKH QHZ $03 YDOXHV
EHFRPH DFWLYH� $IWHU \RXU PDFKLQH LV UXQQLQJ WKH ZD\ \RX ZDQW LW WR
DQG DOO SDWFK $03 HGLWV DUH FRPSOHWHG� \RX VKRXOG XVH WKH EDFNXS
XWLOLW\ WR ZULWH WKH $03 WR WKH 3& KDUG GLVN �UHIHU WR SDJH ��������

7KH FRQWURO GLVSOD\V D PHVVDJH LQ WKH %DVLF 'LVSOD\ 6HW DSSOLFDWLRQ
LQGLFDWLQJ $03 +$6 %((1 02',),(' %< 3$7&+ $03� 7KLV
PHVVDJH ZLOO DSSHDU DW HYHU\ SRZHU XS� &OHDU WKH PHVVDJH XVLQJ WKH
>&$1@ NH\ RQ WKH NH\ERDUG�

$IWHU \RX FRPSOHWH DOO RI \RXU $03 FKDQJHV DQG \RXU PDFKLQH LV
UXQQLQJ SURSHUO\� ZH UHFRPPHQG \RX XSORDG $03 WR 2'6� 2QFH
\RX KDYH XSORDGHG $03 WR 2'6 \RX PXVW� ��� HGLW DQG VDYH $03�
DQG ��� GRZQORDG WKDW $03 ILOH DJDLQ� WR SHUPDQHQWO\ UHPRYH WKH
$03 +$6 %((1 02',),(' %< 3$7&+ $03 PHVVDJH� 5HIHU WR
&KDSWHU � IRU GHWDLOV RQ XSORDGLQJ DQG GRZQORDGLQJ $03�

3DWFK $03 9DOXHV

$03 YDOXHV DUH FRQILJXUHG XVLQJ WKHLU 4XLFN(GLW QXPEHUV LQ SDWFK
$03� 7KH SDWFK $03 YDOXHV DUH DOZD\V QXPHULF YDOXHV�



����� 3DWFK $03

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� $OO SDWFK $03 YDOXHV DUH LQ PLOOLPHWHUV RU GHJUHHV�
8QLWV RI WLPH FDQ EH PLOOLVHFRQGV� VHFRQGV� RU PLQXWHV
�DV VKRZQ LQ WKH IROORZLQJ WDEOH��

8VH WKH 3DWFK $03 9DOXH LQ WKH WDEOH EHORZ WR PDNH WKH FRUUHODWLRQ
EHWZHHQ WKH QXPHULF YDOXH DQG WKH $03 GHVFULSWLRQ� 6KDGHG
SDUDPHWHUV DUH XVHG IRU PRVW DSSOLFDWLRQV� $Q / QH[W WR WKH
SDUDPHWHU QXPEHU LQGLFDWHV ODWKH RQO\�

)RXU��GLJLW $03 SDUDPHWHU QXPEHUV DUH SHU D[LV� 7KH ILUVW GLJLW
EHLQJ WKH D[LV QXPEHU�

3DUDPHWHU 3DUDPHWHU 1DPH 'HIDXOW 9DOXH 3DWFK $03 9DOXH

�� 6WDQGDUG 0RWRU 7DEOH 9DOXHV \HV � �� 1R
� �� <HV

�� / 5RXJKLQJ F\FOHV UHWUDFW DPRXQW ������� PP ������� WR ���������� PP

�� / 3HUFHQW RI FXWWLQJ GHSWK ���� � WR ����

�� / 3HUIRUP D URXJK��ILQLVKLQJ FXW )DOVH � �� )DOVH
� �� 7UXH

�� 3DUDPDFUR 3DUDPHWHU ,QLW 9DOXH =HUR � �� =HUR
� �� 9DFDQW

�� 3257 � )25 3$5$0$&52 (;7(5�
1$/6

3257 % � �� 3257 %
� �� 3257 $

�� 5DSLG 2YHUULGH LQ 'U\ 5XQ 7UXH � �� )DOVH
� �� 7UXH

�� 'HY� 'HWHFWLRQ )LOWHU 7LPH�
VSLQGOH �

�� PVHF �� WR ��� PVHF

�� 5HWUDFW DPRXQW �� SHFN GULOOLQJ �������� PP ������� WR ����������� PP

�� 3XOORXW DQJOH� FKDPIHUHG WKUG ��� GHJUHHV ��� WR ���� GHJUHHV

�� 3XOORXW GLVW� FKDPIHUHG WKUG ����� WKUHDG OHDGV ����� WR ������ WKUHDG OHDGV

�� &\FOH FOHDUDQFH DPRXQW ������� PP ������� WR ����������� PP

�� / 5RXJKLQJ F\FOH WKUHVKROG GHSWK ������� LQ ������� WR ��������� LQFK

��� / 0LQ LQIHHG LQ PXOWL WKUHDGLQJ ������� PP ������� WR ���������� PP

��� / )LQLVK DOORZ LQ PXOW WKUHDGLQJ ������� PP ������� WR ���������� PP

��� / 5HWUDFW DPRXQW LQ JURRYLQJ ������� PP ������� WR ���������� PP

��� 7RRO RIIVHW FDQFHO &DQFHO *HRP 	 :HDU � �� 'R QRW &DQFHO
� �� &DQFHO :HDU 2QO\
� �� &DQFHO *HRP 	 :HDU

��� 3RVLWLRQ WROHUDQFH IRU 6NLS � ������� PP ������� WR ��������� PP

��� 3RVLWLRQ WROHUDQFH IRU 6NLS � ������� PP ������� WR ��������� PP

��� 3RVLWLRQ WROHUDQFH IRU 6NLS � ������� PP ������� WR ��������� PP

��� 3RVLWLRQ WROHUDQFH IRU 6NLS � ������� PP ������� WR ��������� PP

��� 0DQXDO $&&�'(& PRGH ([SRQHQWLDO � �� ([SRQHQWLDO
� �� /LQHDU

��� 3RVLWLRQLQJ $&&�'(& PRGH /LQHDU � �� ([SRQHQWLDO
� �� /LQHDU RU 6��&XUYH DV SHU *��&RGH
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3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DWFK $03 9DOXH'HIDXOW 9DOXH3DUDPHWHU 1DPH

��� 0LQLPXP IHHG UHGXFWLRQ � �� � � WR ��� �

��� ([WHUQDO GHFHO VSHHG �FXWWLQJ� ������� PP�VHF ������� WR ��������� PP�VHF

��� &RUQHU RYHUULGH GLVWDQFH �'7&� ������� PP ������� WR ���������� PP

��� &RUQHU RYHUULGH GLVWDQFH �')&� ������� PP ������� WR ���������� PP

��� 3ULPDU\ 6SLQGOH 1RQH � WR �

��� )ROORZHU 6SLQGOH 1RQH � WR �

��� 6\QFKURQL]HG 6SLQGOH 'LUHFWLRQ 1RUPDO � WR �

��� 6\QFK *DLQ ��� ����� WR �����

��� 'HIDXOW 3RVLWLRQ 2IIVHW � GHJUHHV ����� WR ������� GHJUHHV

��� 0D[LPXP 'HYLDWLRQ � GHJUHHV ����� WR ������� GHJUHHV

��� 6HHN 7ROHUDQFH 1RQH ����� WR ������� GHJUHHV

��� 6HHN 7LPHRXW ������� VHF ����� WR ������� VHF

��� 3UREH /HQJWK &RPSHQVDWLRQ ������� PP ������� WR ���������� PP

��� 3UREH 5DGLXV &RPSHQVDWLRQ ������� PP ������� WR ��������� PP

��� $SSURDFK 'LVWDQFH �5� ������� PP ������� WR ����������� PP

��� 7ROHUDQFH %DQG 'LVWDQFH �'� ������� PP ������� WR ����������� PP

��� $SSURDFK 5DWH �(� ������� PP�VHF ������� WR ����������� PP�VHF

��� 3UREH 5DWH �)� ������� PP�VHF ������� WR ����������� PP�VHF

��� 3UREH 7ULJJHU 7ROHUDQFH ������ PP ������ WR ��������� PP

��� 'HSWK 6HQVRU 7UDYHO /LPLW ��������� PP ������ WR ��������� PP

��� 'HVNHZ 0DVWHU 1DPH �� 6HW � 1RQH � �� 1RQH
�� �� $
�� �� %
�� �� &
�� �� 8
�� �� 9
�� �� :
�� �� ;
�� �� <
�� �� =

��� 'HVNHZ 6ODYH 1DPH �� 6HW � 1RQH � �� 1RQH
�� �� $
�� �� %
�� �� &
�� �� 8
�� �� 9
�� �� :
�� �� ;
�� �� <
�� �� =

��� 'HVNHZ *DLQ �� 6HW � ������� ������� WR ��������

��� ([FHVV 6NHZ /LPLW �� 6HW � ������� PP ������� WR ��������� PP
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3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPHWHU 3DWFK $03 9DOXH'HIDXOW 9DOXH3DUDPHWHU 1DPH

��� 'HVNHZ 0DVWHU 1DPH �� 6HW � 1RQH � �� 1RQH
�� �� $
�� �� %
�� �� &
�� �� 8
�� �� 9
�� �� :
�� �� ;
�� �� <
�� �� =
�� �� �%
�� �� �&
�� �� �;
�� �� �<
�� �� �=

��� 'HVNHZ 6ODYH 1DPH �� 6HW � 1RQH � �� 1RQH
�� �� $
�� �� %
�� �� &
�� �� 8
�� �� 9
�� �� :
�� �� ;
�� �� <
�� �� =
�� �� �%
�� �� �&
�� �� �;
�� �� �<
�� �� �=

��� 'HVNHZ *DLQ �� 6HW � ������� ������� WR ��������

��� ([FHVV 6NHZ /LPLW �� 6HW � ������� PP ������� WR ��������� PP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP
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3DUDPHWHU 3DWFK $03 9DOXH'HIDXOW 9DOXH3DUDPHWHU 1DPH

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� 0D[ 7DS 6SHHG IRU
6SLQGOH �� *HDU �

����� USP ��� WR ����� USP

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� *DLQ IRU 6SLQGOH � �� *HDU � ������� ������� WR ���������

��� 6SLQGOH '$& 2XWSXW 5DPSLQJ
�VSLQGOH ��

2II � �� 2II
� �� 2Q

��� 6SLQGOH '$& 2XWSXW 5DPSLQJ
�VSLQGOH ��

2II � �� 2II
� �� 2Q

��� 6SLQGOH '$& 2XWSXW 5DPSLQJ
�VSLQGOH ��

2II � �� 2II
� �� 2Q

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLQJ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF
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3DUDPHWHU 3DWFK $03 9DOXH'HIDXOW 9DOXH3DUDPHWHU 1DPH

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 9ROWDJH DW 0D[ IRU
6SLQGOH �� *HDU �

������� YROWV ��������� WR ������� YROWV

��� 'HIDXOW 2ULHQW 'LUHFWLRQ�
6SLQGOH �

&RXQWHUFORFNZLVH � �� &RXQWHUFORFNZLVH
� �� &ORFNZLVH

��� 'HIDXOW 2ULHQW 'LUHFWLRQ�
6SLQGOH �

&RXQWHUFORFNZLVH � �� &RXQWHUFORFNZLVH
� �� &ORFNZLVH
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3DUDPHWHU 3DWFK $03 9DOXH'HIDXOW 9DOXH3DUDPHWHU 1DPH

��� 6SLQGOH 0DUNHU &DOLEUDWLRQ� 6SLQGOH � �������� GHJUHHV ������������ WR ���������� GHJUHHV

��� 2ULHQW 6SHHG� VSLQGOH � ���� USP ��� WR ������� USP

��� 2ULHQW ,QSRVLWLRQ %DQG� VSLQGOH � �������� GHJUHHV �������� WR ���������� GHJUHHV

��� 1XPEHU RI *HDUV 8VHG� VSLQGOH � � � WR � JHDUV

��� 6SLQGOH 'HYLDWLRQ 7ROHUDQFH� 6SLQGOH
�

��� � � WR ��� �

��� 'HIDXOW 2ULHQW $QJOH� VSLQGOH � �������� GHJUHHV �������� WR ���������� GHJUHHV

��� 6SLQGOH 0DUNHU &DOLEUDWLRQ� 6SLQGOH � �������� GHJUHHV ������������ WR ���������� GHJUHHV

��� 2ULHQW 6SHHG� VSLQGOH � ���� USP ��� WR ������� USP

��� 2ULHQW ,QSRVLWLRQ %DQG� VSLQGOH � �������� GHJUHHV �������� WR ���������� GHJUHHV

��� 1XPEHU RI *HDUV 8VHG� VSLQGOH � � � WR � JHDUV

��� 6SLQGOH 'HYLDWLRQ 7ROHUDQFH� 6SLQGOH
�

��� � � WR ��� �

��� 'HIDXOW 2ULHQW $QJOH� VSLQGOH � �������� GHJUHHV �������� WR ���������� GHJUHHV

��� 'HY� 'HWHFWLRQ )LOWHU 7LPH� VSLQGOH � �� PVHF �� WR ��� PVHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLQJ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� $FFHOHUDWLRQ 7LPH IRU
6SLQGOH �� *HDU �

������� VHF ������� WR ���������� VHF

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP

��� 0LQLPXP 6SLQGOH �
6SHHG �� *HDU �

��� USP ��� WR ����� USP
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��� 0D[LPXP 6SLQGOH �
6SHHG �� *HDU �
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��� 0D[LPXP 6SLQGOH �
6SHHG �� *HDU �

����� USP ��� WR ������� USP
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'LU� WR 0RYH 2II /LPLW 6ZLWFK QHJDWLYH GLUHFWLRQ
RII VZLWFK

��� �� QHJDWLYH GLUHFWLRQ RII VZLWFK
� �� SRVLWLYH GLUHFWLRQ RII VZLWFK

����
����
����

0D[ � UDWHG WRUTXH ���� ��� � � WR ����

����
����
����

7HHWK RQ PRWRU JHDU IRU YHO )% � � WR ������ WHHWK
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/RDG LQHUWLD UDWLR � � � � �� ���
� �� ���
� �� ���
� �� ���
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7HHWK RQ OHDG VFUHZ IRU YHO )% � � WR ������
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$QDORJ 6HUYR 3RV� 9ROWDJH ������� YROWV ��������� WR ������� YROWV

����
����
����

6RIWZDUH 2YHUWUDYHO 8VHG )DOVH � �� )DOVH
� �� 7UXH

����
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����

0D[LPXP 6HUYR $FFHOHUDWLRQ ���������� PP�V�V ������� WR ���������� PP�V�V
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9H ,QWHJUDWRU 'LVFKDUJH 5DWH � � WR �
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$QDORJ 6HUYR 1HJ� 9ROWDJH ��������� YROWV ��������� WR ������� YROWV
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7HHWK RQ JHDU IRU SRV� )% � � WR ������ WHHWK
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7HHWK RQ OHDG VFUHZ IRU SRV )% � � WR ������ WHHWK
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+DUG 6WRS +ROGLQJ 7RUTXH ��� � WR ���� �QRPLQDO UDWHG WRUTXH�
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+DUG 6WRS 'HWHFWLRQ 7RUTXH ��� � WR ���� �QRPLQDO UDWHG WRUTXH�
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)HHG ,QWHJUDO 7RUTXH *DLQ
�IRU DGDSWLYH GHSWK�

�������� �������� WR ��������
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)HHG 3URSRUWLRQDO 7RUTXH *DLQ
�IRU DGDSWLYH GHSWK�

�������� �������� WR ��������
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)HHGUDWH $FF�'HF (QDEOH
�IRU DGDSWLYH GHSWK�

(QDEOHG � �� 'LVDEOHG
� �� (QDEOHG

����
����
����

7RUTXH )LOWHU &XWRII )UHTXHQF\ ��� +] �� WR ����� +]
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([WHUQDO GHFHO VSHHG �SRVLW�� ������� PP�VHF ������� WR ��������� PP�VHF
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0D[LPXP FXWWLQJ IHHGUDWH �������� PP�VHF ������� WR ��������� PP�VHF
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$&&�'(& UDPS �������� PP�V�V ������� WR ���������� PP�V�V
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5DSLG IHHGUDWH IRU SRVLWLRQLQJ ��������� PP�VHF ������� WR ���������� PP�VHF
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9HORFLW\ VWHS IRU $&&�'(& ������� PP�VHF ������� WR ��������� PP�VHF
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/LQHDU $FFHOHUDWLRQ 5DPS ���� PP�VHF�VHF ������� WR ������������ PP�VHF�VHF
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/LQHDU 'HFHOHUDWLRQ 5DPS ���� PP�VHF�VHF ������� WR ������������ PP�VHF�VHF
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6��&XUYH $FFHOHUDWLRQ 5DPS ���� PP�VHF�VHF ������� WR ������������ PP�VHF�VHF
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6��&XUYH 'HFHOHUDWLRQ 5DPS ���� PP�VHF�VHF ������� WR ������������ PP�VHF�VHF

����
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����

$[LV -HUN ���� PP�VHF�VHF�VHF ������� WR ��������������
PP�VHF�VHF�VHF
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3RVLWLYH 6RIWZDUH 2YHUWUDYHO ������� PP ��������������� WR ������������� PP

����
����
����
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5HYHUVDO (UURU &RPSHQVDWLRQ ������� PP ��������� WR ������� PP
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+RPH 6SHHG IURP /LPLW 6ZLWFK ������ PP�VHF ������ WR �������� PP�VHF
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6(5&26 7UDQVPLW /HYHO +LJK � �� /RZ
� �� +LJK
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����

6HUYR 3RVLWLRQ /RRS 7\SH &ORVHG /RRS � �� 2SHQ /RRS IRU $QDORJ 2QO\
� �� &ORVHG /RRS
� �� =)( &ORVHG /RRS
� �� 6HUYR 2II
� �� 6HUYR 'HWDFKHG
� �� 'HSWK 3UREH
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9HORFLW\ )HHGEDFN 7\SH +LSHUIDFH ,QFUHPHQWDO � �� 1R )HHGEDFN
� �� ,1& (QFRGHU �� $�%�= �=�$�
� �� ,1& (QFRGHU �� $�%�= �=!$�
� �� +LSHUIDFH $EVROXWH
���� +LSHUIDFH ,QFUHPHQWDO
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9HORFLW\ )HHGEDFN &RXQWV�&\FOH ���� � WR ���������
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3RVLWLRQ )HHGEDFN 7\SH +LSHUIDFH ,QFUHPHQWDO � �� 1R )HHGEDFN
� �� ,1& (QFRGHU �� $�%�= �=�$�
� �� ,1& (QFRGHU �� $�%�= �=!$�

� �� +LSHUIDFH $EVROXWH
���� +LSHUIDFH LQFUHPHQWDO
���� GLVWDQFH FRGHG PDUNHU
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3RVLWLRQ )HHGEDFN &RXQWV�&\FOH ���� � WR ���������
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9HORFLW\ ,QWHJUDO *DLQ �� �� WR ������
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9HORFLW\ SURSRUWLRQDO JDLQ ����� � WR ������

:KHQ \RX PRGLI\ WKH $03 SDUDPHWHUV XVLQJ SDWFK $03 \RX DUH
HGLWLQJ D FRS\ RI $03 WKDW LV LQ PHPRU\ ORFDO WR WKH ��3& FDUG�
2QFH \RX KDYH FRPSOHWHG DOO RI \RXU PRGLILFDWLRQV WR $03 \RX
VKRXOG EDFNXS $03 WR WKH KRVW &3·V KDUG GLVN�

7R VDYH DQ DGGLWLRQDO FRS\ RI \RXU $03 FKDQJHV LQ D IRUPDW WKDW FDQ
EH UHDG DQG HGLWHG LQ 2'6� ZH UHFRPPHQG XSORDGLQJ \RXU ILQDO
$03 FRQILJXUDWLRQ E\ XSORDGLQJ WR 2'6 �

(1' 2) &+$37(5

:ULWLQJ $03 WR )ODVK



$SSHQGL[ $

3XEOLFDWLRQ ��������� �� $SULO ����

7XQLQJ D 'LJLWDO RU 7DFKOHVV $QDORJ
6\VWHP

'LJLWDO DQG DQDORJ WDFKOHVV VHUYR V\VWHPV GLIIHU IURP WUDGLWLRQDO GULYH V\VWHPV LQ
WKDW WKH &1& FRQWUROV WKH YHORFLW\ ORRS� ZKLFK LV FORVHG E\ WKH ���� &1& 6HULDO
'ULYH RU WKH ���� $QDORJ ,QWHUIDFH 0RGXOH� 7UDGLWLRQDO V\VWHPV W\SLFDOO\ XVH
WKH GULYH DPSOLILHU WR FORVH WKH YHORFLW\ ORRS ZKLOH WKH &1& FRQWUROV WKH SRVLWLRQ
ORRS� 7KH GLJLWDO DQG DQDORJ WDFKOHVV VHUYR V\VWHP LV GHVLJQHG WR�

� UHGXFH LQWHJUDWLRQ FRVWV E\ QRW UHTXLULQJ DQ H[WHUQDO WDFKRPHWHU RQ WKH VHUYR
PRWRU

� JLYH WKH ��3& &1& FRQWURO RI WKH YHORFLW\ ORRS �QHFHVVDU\ IRU DGDSWLYH IHHG
DQG IHHG WR KDUG VWRS IHDWXUHV� DQG SURYLGH EHWWHU VHUYR FRQWURO�

<RX FDQ HLWKHU FORVH WKH YHORFLW\ DQG SRVLWLRQ ORRSV XVLQJ WKH VDPH HQFRGHU
GHYLFH �DWWDFKHG WR WKH PRWRU VKDIW� RU \RX FDQ FORVH WKH YHORFLW\ ORRS ZLWK DQ
HQFRGHU RQ WKH PRWRU VKDIW DQG XVH VRPH RWKHU $ TXDG % GHYLFH WR FORVH WKH
SRVLWLRQ ORRS� 7KH YHORFLW\ ORRS PXVW DOZD\V EH FORVHG E\ D IHHGEDFN GHYLFH
PRXQWHG GLUHFWO\ RQ WKH PRWRU VKDIW�

,PSRUWDQW� &XUUHQWO\� �XS WR 5HOHDVH �� WKH ��3& GRHV QRW VXSSRUW WKH 6HUYR
3RVLWLRQ /RRS 7\SH ´3RVLWLRQ�9HORFLW\µ �L�H�� WDFKOHVV DQDORJ��

�
$77(17,21� )RU VDIH SHUIRUPDQFH� \RXU VHUYR GULYH V\VWHP
XVHV QRUPDO UHJHQHUDWLYH EUHDNLQJ IRU � VHFRQGV DIWHU WUDQVLWLRQV
LQWR (��6WRS� +RZHYHU� ZH UHFRPPHQG LQFRUSRUDWLQJ G\QDPLF
EUHDNLQJ FLUFXLWU\ LQWR \RXU VHUYR GULYH V\VWHP IRU DQ\ IDLOXUH WKDW
PLJKW SUHYHQW UHJHQHUDWLYH EUHDNLQJ �H�J�� FRQWURO YROWDJH ORVV�
VHUYR ZDWFKGRJ� RYHUWHPSHUDWXUH PRGHV��

8VH WKH IROORZLQJ $03 SDUDPHWHUV WR FRQILJXUH \RXU GULYH V\VWHP�

7DEOH $�$
9HORFLW\ /RRS 3DUDPHWHUV

$03 3DUDPHWHU 'HVFULSWLRQ )RU 7XQLQJ
3URFHGXUH�

3DJH

6HUYR /RRS 7\SH 6HOHFWV WKH W\SH RI VHUYR ORRS WKH D[LV
ZLOO EH XVLQJ

6HW WR ILQDO YDOXH�
'LJLWDO RU
3RVLWLRQ�9HORFLW\

����

9HORFLW\ /RRS )HHGEDFN 3RUW ,QGLFDWHV ZKDW FRQQHFWRU WKH YHORFLW\
IHHGEDFN ZLOO EH FRQQHFWHG WR� 6HOHFW
WKH VDPH SRUW DV WKH SRVLWLRQ ORRS
IHHGEDFN SRUW LI WKH VDPH IHHGEDFN
GHYLFH LV WR EH XVHG IRU WKH YHORFLW\ DQG
SRVLWLRQ ORRSV�

6HW WR ILQDO YDOXH �����

2YHUYLHZ
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3XEOLFDWLRQ ��������� �� $SULO ����

$03 3DUDPHWHU 3DJH)RU 7XQLQJ
3URFHGXUH�

'HVFULSWLRQ

9HORFLW\ )HHGEDFN 7\SH ,QGLFDWHV WKH W\SH RI IHHGEDFN GHYLFH
DWWDFKHG WR WKH YHORFLW\ IHHGEDFN SRUW�
6HOHFW WKH VDPH GHYLFH DV WKH SRVLWLRQ
ORRS IHHGEDFN W\SH LI WKH VDPH
IHHGEDFN GHYLFH LV WR EH XVHG IRU WKH
YHORFLW\ DQG SRVLWLRQ ORRSV�

6HW WR ILQDO YDOXH �����

9HORFLW\ )HHGEDFN &RXQWV�&\FOH ,QGLFDWHV WKH QXPEHU RI FRXQWV SHU
UHYROXWLRQ JHQHUDWHG E\ WKH YHORFLW\
IHHGEDFN GHYLFH� 6HOHFW WKH VDPH
QXPEHU RI FRXQWV DV WKH SRVLWLRQ ORRS
IHHGEDFN &RXQWV�5HY LI WKH VDPH
IHHGEDFN GHYLFH LV WR EH XVHG IRU WKH
YHORFLW\ DQG SRVLWLRQ ORRSV�

6HW WR ILQDO YDOXH �����

6LJQ RI 9HORFLW\ )HHGEDFN ,QGLFDWHV WKH GLUHFWLRQ \RX KDYH ZLUHG
IHHGEDFN FRXQWV� $V WKH VHUYR PRYHV
SRVLWLYH� FRXQWV PXVW EH LQFUHDVLQJ�

6HW WR ILQDO YDOXH �����

0D[LPXP 6HUYR $FFHOHUDWLRQ 6HW WKLV SDUDPHWHU WR LQGLFDWH WR WKH
FRQWURO WKH PD[LPXP DFFHOHUDWLRQ IRU
WKH GULYH V\VWHP�

6HW WR ILQDO YDOXH �����

9HORFLW\ ,QWHJUDO *DLQ 8VH WKLV SDUDPHWHU WR WXQH WKH YHORFLW\
ORRS XVLQJ WKH SURFHGXUH GHVFULEHG ODWHU
LQ WKLV DSSHQGL[�

6HW WR ]HUR XVLQJ
3DWFK $03

/RRN DW GHIDXOWV
IURP 7DEOH ��& IRU
GLJLWDO V\VWHPV WR
JHW DQ
DSSUR[LPDWLRQ RI
\RXU ILQDO YDOXH�

�����

9HORFLW\ 3URSRUWLRQDO *DLQ 8VH WKLV SDUDPHWHU WR WXQH WKH YHORFLW\
ORRS XVLQJ WKH SURFHGXUH GHVFULEHG ODWHU
LQ WKLV DSSHQGL[�

6HW WR ����

/RRN DW GHIDXOWV
IURP 7DEOH ��% IRU
GLJLWDO V\VWHPV WR
JHW DQ
DSSUR[LPDWLRQ RI
\RXU ILQDO YDOXH�

�����

9( ,QWHJUDWRU 'LVFKDUJH 5DWH 7KLV SDUDPHWHU LV XVHG ZKHQ D ODUJH
YDULDWLRQ LQ ORDG PD\ RFFXU RQ D PRYLQJ
D[LV� ,W UHGXFHV YHORFLW\ RYHUVKRRW DQG
IODWWHQV WKH VHUYR UHVSRQVH FXUYH�

6HW WR � �RQH� �����

7RUTXH 2IIVHW 3HUFHQWDJH 8VH WKLV SDUDPHWHU ZKHQ WKHUH LV D
FRQWLQXRXV VWDWLF ORDG LQ RQH GLUHFWLRQ�
7KLV SDUDPHWHU WHOOV WKH FRQWURO WKH
SHUFHQWDJH RI WKH VHUYR·V PD[LPXP
WRUTXH ZKLFK PXVW EH DSSOLHG WR
FRPSHQVDWH IRU WKLV ORDG�

6HW WR � �]HUR� �����

7RUTXH 2IIVHW 'LUHFWLRQ 8VH WKLV SDUDPHWHU ZKHQ WKHUH LV D
FRQWLQXRXV VWDWLF ORDG LQ RQH GLUHFWLRQ�
7KLV SDUDPHWHU WHOOV WKH FRQWURO WKH
GLUHFWLRQ WR DSSO\ WKH WRUTXH RIIVHW
SHUFHQWDJH�

6HW WR 3OXV �����

0D[ � UDWHG WRUTXH ���� ,QGLFDWHV WKH PD[LPXP WRUTXH OLPLW IRU
WKH VHUYR LQ WKH QHJDWLYH GLUHFWLRQ�

6HW WR ILQDO YDOXH �����

0D[ � UDWHG WRUTXH ��� ,QGLFDWHV WKH PD[LPXP WRUTXH OLPLW IRU
WKH VHUYR LQ WKH SRVLWLYH GLUHFWLRQ�

6HW WR ILQDO YDOXH �����



7XQLQJ D 'LJLWDO RU 7DFKOHVV $QDORJ 6\VWHP $���

3XEOLFDWLRQ ��������� �� $SULO ����

$03 3DUDPHWHU 3DJH)RU 7XQLQJ
3URFHGXUH�

'HVFULSWLRQ

$QDORJ 6HUYR 3RV� 9ROWDJH ,QGLFDWHV WKH VHUYR PRWRU·V PD[LPXP
UDWHG FXUUHQW LQ WKH SRVLWLYH GLUHFWLRQ
UHODWLYH WR DPSOLILHU RXWSXW �ZKDW YROWDJH
WKH VHUYR FKDVVLV VKRXOG VLJQDO WKH
DPSOLILHU WR UHDFK PD[LPXP PRWRU UDWHG
FXUUHQW��

6HW WR ILQDO YDOXH �����

$QDORJ 6HUYR 1HJ� 9ROWDJH ,QGLFDWHV WKH VHUYR PRWRU·V PD[LPXP
UDWHG FXUUHQW LQ WKH QHJDWLYH GLUHFWLRQ
UHODWLYH WR DPSOLILHU RXWSXW �ZKDW YROWDJH
WKH VHUYR FKDVVLV VKRXOG VLJQDO WKH
DPSOLILHU WR UHDFK PD[LPXP PRWRU UDWHG
FXUUHQW��

6HW WR ILQDO YDOXH �����

3HDN &XUUHQW DV D � RI 506 ,QGLFDWHV WKH SHUFHQW RI WKH VHUYR
PRWRUV QRPLQDO UDWHG FXUUHQW
�FRQWLQXRXV GXW\� WKH $QDORJ 6HUYR
3RV� 9ROWDJH RU $QDORJ 6HUYR 1HJ�
9ROWDJH JHQHUDWH �ZKLFK HYHU LV KLJKHU��

6HW WR ILQDO YDOXH �����

7KH 9HORFLW\ /RRS

7KH 2SWLPDO $FFHOHUDWLRQ &XUYH RQ WKH IROORZLQJ FKDUW LV \RXU GHVLUHG VHUYR
UHVSRQVH� 7KLV FXUYH LV GHWHUPLQHG E\ \RXU PDFKLQH G\QDPLFV DQG WKH
DPSOLILHU�PRWRU FRPELQDWLRQ \RX KDYH VHOHFWHG�

7LPH

9HORFLW\

&RPPDQGHG 9HORFLW\

8QGHUGDPSHQHG �9HORFLW\ 3URSRUWLRQDO *DLQ WRR +LJK�

2SWLPDO $FFHOHUDWLRQ &XUYH

2YHUGDPSHQHG �9HORFLW\ 3URSRUWLRQDO *DLQ WRR /RZ�

8QGHUGDPSHQHG &DXVHV 2YHUVKRRW RI &RPPDQGHG 9HORFLW\

2YHUGDPSHQHG &DXVHV 6OXJJLVK 5HVSRQVH

7KH WXQLQJ SURFHGXUH GLVFXVVHG KHUH FRYHUV KRZ WR DGMXVW WKH YHORFLW\
SURSRUWLRQDO JDLQ DQG WKH YHORFLW\ LQWHJUDO JDLQ WR ILQH WXQH \RXU VHUYR GULYH
V\VWHP� %HIRUH \RX FDQ EHJLQ DGMXVWLQJ WKHVH SDUDPHWHUV� \RX PXVW FRPSOHWH WKH
IROORZLQJ WDVNV�
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,PSRUWDQW� 7KLV WXQLQJ SURFHGXUH DVVXPHV \RX KDYH DOUHDG\ VXFFHVVIXOO\
FRPSOHWHG WKH V\VWHP VWDUW XS SURFHGXUH GHVFULEHG LQ FKDSWHU � RI
\RXU ��3& &1& 6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG
,QWHJUDWLRQ 0DQXDO�

'RZQORDG $03 ZLWK WKH IROORZLQJ FRQVLGHUDWLRQ�

� &RQILJXUH DOO YHORFLW\ ORRS SDUDPHWHUV DV OLVWHG LQ 7DEOH $�$� <RX VKRXOG EH
DEOH WR VHW PRVW RI WKH SDUDPHWHUV WR WKHLU ILQDO YDOXHV �VXFK DV QXPEHU RI
FRXQWV SHU UHY DQG YHORFLW\ IHHGEDFN SRUW��

� &RQILJXUH \RXU OLQHDU $FF�'HF &XUYH IRU DQ DFFHOHUDWLRQ�GHFHOHUDWLRQ UDPS DW
D VORSH FORVH WR �EXW VOLJKWO\ OHVV WKDQ� \RXU H[SHFWHG PD[LPXP VHUYR
DFFHOHUDWLRQ VORSH �UHIHU WR DSSHQGL[ % IRU DVVLVWDQFH�� <RXU HQWLUH $FF�'HF
FXUYH PXVW EH HQWLUHO\ EHORZ WKH FXUYH RI WKH VHOHFWHG SRVLWLRQ ORRS JDLQ
WKURXJKRXW WKH RSHUDWLQJ VSHHG UDQJH�

� 8QILW WKH ODVW WZR DQDORJ�RXW '$& SRUWV RQ HDFK ���� VHUYR FKDVVLV LQ \RXU
V\VWHP� 7\SLFDOO\ WKHVH DUH XVHG DV VSLQGOH SRUWV� 7KLV LV QHFHVVDU\ WR DYRLG
FRQIOLFWV ZLWK WKH '$& PRQLWRU IHDWXUH GLVFXVVHG ODWHU�

� &RQILJXUH WKH IROORZLQJ VSLQGOH JHDU UDQJH SDUDPHWHUV�
9ROWDJH DW 0D[ IRU *HDU � �� VHW WR ��9
0D[ 6SLQGOH 6SHHG *HDU � �� 6HW WR ���� 530

7KH VHWWLQJV IRU JHDU UDQJH RQH VFDOH WKH RXWSXW RI WKH '$& PRQLWRU� <RX
PD\ QHHG WR DGMXVW WKH 530 YDOXH ODWHU GHSHQGLQJ RQ WKH IHHGEDFN UHVROXWLRQ
IRU WKH D[LV \RX DUH WXQLQJ�

6HUYRV PXVW EH KRPHG EHIRUH WKH\ FDQ EH SURJUDPPHG DQG WXQHG� 7KLV FDQ
SURYH LQFRQYHQLHQW VLQFH KRPLQJ DQ XQWXQHG VHUYR FDQ EH GDQJHURXV DQG
GDPDJLQJ WR KDUGZDUH�

7KLV KRPLQJ UHTXLUHPHQW FDQ EH DYRLGHG WKURXJK ORJLF� 7KH IODJ ):B+012 LV
DYDLODEOH ZKLFK FDXVHV WKH FRQWURO WR EHOLHYH WKH VHOHFWHG D[LV KDV DOUHDG\ EHHQ
KRPHG� :ULWH ORJLF WR VHW WKH ELW RI ):B+012 WKDW FRUUHVSRQGV WR WKH D[HV
EHLQJ WXQHG� 5HIHU WR \RXU ��3& &1& /RJLF 5HIHUHQFH 0DQXDO IRU GHWDLOV RQ
XVLQJ WKH VZLWFKOHVV KRPLQJ IHDWXUH�

�
$77(17,21� 8VLQJ WKH VZLWFKOHVV KRPLQJ IHDWXUH FDQ FDXVH
LQYDOLG�LQDFFXUDWH VRIWZDUH RYHUWUDYHOV DQG SURJUDPPDEOH ]RQHV�
&RQILUP WKDW WKH KDUGZDUH RYHUWUDYHO VZLWFKHV DUH IXQFWLRQLQJ
SURSHUO\� 0DNH VXUH WKDW WKH D[LV· SRVLWLRQ ZKHQ WKH WXQLQJ SDUW
SURJUDP LV H[HFXWHG GRHV QRW YLRODWH DQ\ RI WKHVH DUHDV�

$03 IRU 7XQLQJ

/RJLF &RQVLGHUDWLRQV
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7KLV WXQLQJ SURFHGXUH DVVXPHV \RX DUH XVLQJ D VWULS FKDUW UHFRUGHU
�DQ RVFLOORVFRSH RU RWKHU GHYLFH PD\ EH XVHG� KRZHYHU� ZH UHFRPPHQG LW KDV
HLWKHU SULQWLQJ RU VWRUDJH FDSDELOLW\ IRU FRPSDULVRQ RI FXUYHV�� 6LQFH WKLV LV D
WDFKOHVV VHUYR V\VWHP \RX PXVW FRQQHFW WKH VWULS FKDUW UHFRUGHU WR WKH DQDORJ
FRQQHFWRU DQG XVH WKH '$& PRQLWRU IHDWXUH�

7KH '$& PRQLWRU IHDWXUH LV XVHG WR GLUHFW YHORFLW\ RU IROORZLQJ HUURU
LQIRUPDWLRQ IRU D VHOHFWHG VHUYR WR WKH DQDORJ FRQQHFWRUV� 7KH VHUYR \RX DUH
WXQLQJ PXVW EH RQ WKH VDPH VHUYR FKDVVLV DV WKH DQDORJ FRQQHFWRU XVHG IRU WKH
VWULS FKDUW UHFRUGHU�

�
$77(17,21� ,I D VSLQGOH �RU RWKHU GHYLFH� LV FRQILJXUHG DQG
DWWDFKHG WR WKH $QDORJ 2XW SRUW� PDNH VXUH WKDW WKH GULYH LV
GLVDEOHG DQG ZLOO EH LQ D VDIH VWDWH WKURXJKRXW WKH WXQLQJ SURFHGXUH�
:H UHFRPPHQG GLVFRQQHFWLQJ WKH ZLULQJ WR WKLV GHYLFH IURP WKH
$QDORJ 2XW SRUW ZKHQ XVLQJ WKH '$& PRQLWRU�

$WWDFK WKH VWULS FKDUW UHFRUGHU WR WKH $QDORJ 2XW SRUW� 5HIHU WR \RXU ��3& &1&
6RIWZDUH DQG +DUGZDUH ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO DQG \RXU VWULS FKDUW
UHFRUGHU GRFXPHQWDWLRQ IRU SRODULW\ FRQVLGHUDWLRQV�

7XUQLQJ WKH '$& 0RQLWRU 2Q

7KH '$& PRQLWRU XWLOLW\ FDQ RQO\ EH HQDEOHG WKURXJK D IHDWXUH FDOOHG 3DWFK
$03� 3DWFK $03 DOORZV \RX WR DOWHU VRPH $03 YDOXHV IURP WKH FRQWURO
ZLWKRXW KDYLQJ WR XVH WKH 2'6 $03 HGLWRU DQG GRZQORDG XWLOLWLHV� 7KH
SDUDPHWHUV WR WXUQ WKH '$& PRQLWRU XWLOLW\ RQ DUH QRW DYDLODEOH WR WKH $03
HGLWRU LQ 2'6�

)RU GHWDLOV RQ XVLQJ WKH 3DWFK $03 IHDWXUH� UHIHU WR SDJH ������ 7KHVH 3DWFK
$03 SDUDPHWHUV DUH XVHG WR FRQILJXUH WKH '$& PRQLWRU IHDWXUH�

'$& 0RQLWRU 3DUDPHWHUV )XQFWLRQ

� �� (QDEOHV WKH '$& PRQLWRU RQ 7%� RQ WKH ���� &1&
6HULDO 'ULYH RU $287� RQ WKH ���� $QDORJ ,QWHUIDFH
0RGXOH�

� ��� 6HWV WKH PD[LPXP IXOO VFDOH YROWDJH RXWSXW IRU ����

� ��� 6FDOHV WKH '$& RXWSXW IRU ����

� �� (QDEOHV WKH '$& PRQLWRU RQ 7%� RQ WKH ���� &1&
6HULDO 'ULYH RU $287� RQ WKH ���� $QDORJ ,QWHUIDFH
0RGXOH�

� ��� 6HWV WKH PD[LPXP IXOO VFDOH YROWDJH RXWSXW IRU ����

� ��� 6FDOHV WKH '$& RXWSXW IRU ����

&RQQHFW WKH 6WULS &KDUW
5HFRUGHU
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0RQLWRULQJ 0XOWLSOH )XQFWLRQV YLD '$& 0RQLWRU

'$& PRQLWRU HQDEOHV \RX WR PRQLWRU XS WR WZR IXQFWLRQV VLPXOWDQHRXVO\� 7KHVH
WZR IXQFWLRQV PD\ HLWKHU EH RQ WKH VDPH ���� VHULDO GULYH RU RQ GLIIHUHQW ����
VHULDO GULYHV� GHSHQGLQJ RQ WKH VHOHFWHG D[HV IRU HDFK IXQFWLRQ� 6HOHFW WKHVH
IXQFWLRQV E\ VHWWLQJ SDUDPHWHUV �� DQG ��� 5HIHU WR WKH WDEOH RQ SDJH $���
UHJDUGLQJ WKH IXQFWLRQ RI WKHVH SDUDPHWHUV�

7R FRQILJXUH '$& PRQLWRULQJ IRU PXOWLSOH IXQFWLRQV VLPXOWDQHRXVO\� XVH WKH
IROORZLQJ FDOFXODWLRQV�

���  )XQFWLRQ FRGH � $03HG D[LV QXPEHU RI WKH ILUVW IXQFWLRQ WR EH '$&
PRQLWRUHG�
���  )XQFWLRQ FRGH � $03HG D[LV QXPEHU RI WKH VHFRQG IXQFWLRQ WR EH '$&
PRQLWRUHG�

7DEOH $�%
'$& 0RQLWRU )XQFWLRQ &RGHV IRU ��� DQG ���

1DPH )XQFWLRQ &RGH

9HORFLW\ )HHGEDFN �9)%[� ���

)ROORZLQJ (UURU �)([� ���

9HORFLW\ ,QWHJUDWRU �9,17[� ���

9HORFLW\ (UURU �95[� ���

&RDUVH ,3&V �&,3&[� ���

)LQDO 9HORFLW\ �9)[� ���

$SSOLHV WR 6HUYR /RRS 7\SH ´3RVLWLRQ�$QDORJ
6SLQGOHµ

)RU H[DPSOH� WR VLPXOWDQHRXVO\ PRQLWRU IROORZLQJ HUURU RQ 7%� DQG FRDUVH ,3&V
RQ 7%� IRU WKH IRXUWK $03HG� D[LV RQH ZRXOG VHW

3��  ��� DQG 3��  ���

0DNH VXUH WKH FKDUW UHFRUGHU LV FRQQHFWHG WR 7%� DQG 7%� RQ WKH SURSHU ����
VHULDO GULYH ZKHUH WKH IRXUWK $03HG D[LV LV ORFDWHG WR JHW WKH RXWSXWV� 7%� DQG
7%� RQ WKH RWKHU ���� VHULDO GULYH DUH QRW DYDLODEOH IRU WKLV H[DPSOH� VLQFH D
PD[LPXP RI WZR IXQFWLRQV PD\ EH XVHG�

,PSRUWDQW� ,I DQ LQYDOLG SDUDPHWHU LV HQWHUHG RQ HLWKHU 3�� RU 3��� WKH V\VWHP
ZLOO EH KHOG LQ (��6WRS GLVSOD\LQJ DQ HUURU PHVVDJH�
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6FDOLQJ '$& 0RQLWRU 2XWSXW

'$& 0RQLWRU DOORZV \RX WR VFDOH WKH RXWSXW YROWDJH WR PDNH WKH UHVXOWV YLVLEOH
RQ WKH FKDUW UHFRUGHU� <RX PD\ VFDOH WKH RXWSXW E\ VHWWLQJ SDUDPHWHUV �����
����� ����� DQG ���� LQ 3DWFK $03� 5HIHU WR 7DEOH $�& IRU H[DPSOH YDOXHV WKDW
PD\ SURYLGH DFFHSWDEOH RXWSXW YROWDJHV IRU PRQLWRULQJ WKH OLVWHG SDUDPHWHUV�
$OWKRXJK WKH IROORZLQJ GDWD VKRZV YDOXHV WKDW PD\ SURYLGH DFFHSWDEOH RXWSXW�
NHHS LQ PLQG WKDW $03 YDOXHV VXFK DV 3LWFK� )HHGEDFN 5HVROXWLRQ� DQG
3URJUDP )RUPDWV DIIHFW WKH RXWFRPH�

,PSRUWDQW� 3DUDPHWHUV ���� DQG ���� FDQ EH XVHG WR VFDOH '$& PRQLWRULQJ
RXWSXW� +RZHYHU� ZH UHFRPPHQG VHWWLQJ ���� �DQG ����� WR ��9
DQG YDU\LQJ SDUDPHWHU ���� �DQG ����� IRU DFFXUDWH VFDOLQJ� 1RWH
WKDW IRU WKH IROORZLQJ H[DPSOH� SDUDPHWHUV ���� VHW WR ��9�

7DEOH $�&
([DPSOH 9DOXHV IRU '$& 0RQLWRU 3DUDPHWHU ���� RU ����

'$& 0RQLWRU )XQFWLRQ &RGH
���� RU ����

3LWFK
�LQ��

��� ���

���  9HORFLW\ )HHGEDFN �9)%[� ���� ����

���  )ROORZLQJ (UURU �)([� ������� ������

���  9HORFLW\ ,QWHJUDWRU �9,17[� ������ ����

���  9HORFLW\ (UURU �95[� �� ��

���  &RDUVH ,3&V �&,3&[� ������� ������

���  )LQDO 9HORFLW\ �9)[� ������ ����

,PSRUWDQW� ,I WKH H[DPSOH YDOXHV GR QRW ZRUN� LQFUHDVH WKH YDOXH WR UHGXFH WKH
RXWSXW YROWDJH DQG GHFUHDVH WKH YDOXH WR LQFUHDVH WKH RXWSXW YROWDJH�

:KHQ \RX SUHVV WKH XSGDWH DQG H[LW VRIWNH\ LQ 3DWFK $03� WKH FRQWURO ZLOO DVN
\RX WR F\FOH SRZHU� <RX PD\ DOVR VHOHFW ^6WDUW ��3&` RU ^6WRS ��3&` YLD WKH
��3& &RQILJXUDWLRQ 0DQDJHU� 2QFH \RX WXUQ SRZHU EDFN RQ� WKH FRQWURO ZLOO
GLVSOD\ D PHVVDJH LQGLFDWLQJ WKH '$& PRQLWRU KDV EHHQ HQDEOHG� ZKDW LW LV
PRQLWRULQJ� DQG WKH D[LV QDPH EHLQJ PRQLWRUHG�

$ WXQLQJ SDUW SURJUDP LV QRW QHFHVVDU\ EXW FDQ EH KHOSIXO ZKHQ WXQLQJ \RXU
V\VWHP� 7KLV SDUW SURJUDP VKRXOG SHUIRUP D UHSHWLWLYH PRYH WKDW UHYHUVHV
GLUHFWLRQ LQ D UHSHDWLQJ ORRS� 7KH IHHGUDWH IRU WKLV PRYH VKRXOG EH HTXDO WR \RXU
PDFKLQH·V PD[LPXP FXWWLQJ IHHGUDWH� 5HIHU WR \RXU ��3& &1& 2SHUDWLRQ DQG
3URJUDPPLQJ 0DQXDO IRU GHWDLOV RQ FUHDWLQJ D SDUW SURJUDP�

7KH H[DPSOH SDUW SURJUDP EHORZ UHSHDWV LWV PRYHV VL[ WLPHV XVLQJ SDUDPDFUR
ORRSLQJ� ,I \RXU V\VWHP GRHV QRW KDYH SDUDPDFURV� MXVW UHSHDWLQJ WKH VDPH
PRWLRQ EORFNV ZLOO KDYH WKH VDPH HIIHFW� 7KLV H[DPSOH DVVXPHV WKDW WKH VHUYR
EHLQJ WXQHG SRVLWLRQV WKH ; D[LV DQG WKDW WKH PD[LPXP FXWWLQJ IHHGUDWH LV
���� ,30� <RX PD\ QHHG WR DGMXVW WKH D[LV QDPH� UDQJH RI PRWLRQ� DQG IHHGUDWH
LQ WKLV H[DPSOH IRU \RXU DSSOLFDWLRQ�

&UHDWH <RXU 7XQLQJ 3DUW
3URJUDP
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([DPSOH 7XQLQJ 3DUW 3URJUDP

1����� *�� *�� *�� *���
1����� ���� ��
1����� *�� ;� )�����
1����� *�� 3�
1����� ;����
1����� *�� 3��
1����� ���� �������
1����� ,I >���� /7 �@ *272 ��
1����� 0���

7KLV SURFHGXUH DVVXPHV \RX KDYH $03HG \RXU V\VWHP DV GHVFULEHG DERYH� KDYH
WKH '$& PRQLWRU RQ DQG RXWSXWWLQJ YHORFLW\ IHHGEDFN IRU WKH D[LV \RX DUH
PRQLWRULQJ� DQG KDYH \RXU VWULS FKDUW UHFRUGHU FRQQHFWHG�

<RX VKRXOG KDYH \RXU YHORFLW\ LQWHJUDO JDLQ VHW WR ]HUR DQG \RXU SURSRUWLRQDO
JDLQ VHW DW DURXQG ���� �\RX FDQ DGMXVW WKHVH XVLQJ RQOLQH $03 UHIHU WR
SDJH �������� 7XQLQJ LV SHUIRUPHG RQ D FXWWLQJ PRYH �*��� DW WKH PD[LPXP
FXWWLQJ IHHGUDWH� <RX VKRXOG QRW DFWXDOO\ EH FXWWLQJ PDWHULDO IRU WKLV SURFHGXUH�
$ *�� FXWWLQJ PRYH LV XVHG VR WKDW WKH FRQWURO XVHV OLQHDU DFFHOHUDWLRQ IRU WXQLQJ
LQVWHDG RI WKH H[SRQHQWLDO DFFHOHUDWLRQ WKDW LV XVHG IRU UDSLG PRYHV�

:H DOVR UHFRPPHQG WKDW IRU WKH SXUSRVH RI WXQLQJ \RX GLVDEOH WKH 7RUTXH )LOWHU
&XWRII )UHTXHQF\ WKDW \RX PD\ KDYH HQDEOHG XVLQJ $03 �VHW LW DV KLJK DV
SRVVLEOH WR GLVDEOH� DQG VHW WKH 9( ,QWHJUDWRU 'LVFKDUJH UDWH WR �� <RX FDQ DGG
WKHVH IHDWXUHV RQFH WKH RSWLPDO DFFHOHUDWLRQ FXUYH LV IRXQG�

<RX FDQ WXQH WKH YHORFLW\ ORRS ZLWK WKH SRVLWLRQ ORRS RSHQ RU FORVHG� :H
UHFRPPHQG WXQLQJ ZLWK WKH SRVLWLRQ ORRS FORVHG VLQFH EHWWHU VHUYR SHUIRUPDQFH
FDQ EH REWDLQHG LQ WKLV IDVKLRQ�

7XQLQJ WKH 'ULYH
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)LQG WKH 0D[LPXP 9HORFLW\ 3URSRUWLRQDO *DLQ YDOXH�

�� $FWLYDWH DQG H[HFXWH \RXU WXQLQJ SDUW SURJUDP DQG UHFRUG WKH VHUYRV YHORFLW\
UHVSRQVH ZLWK WKH VWULS FKDUW UHFRUGHU�

)LJXUH $��
$FFHOHUDWLRQ &XUYH IRU 7XQLQJ

7LPH

9HORFLW\

&RPPDQGHG 9HORFLW\

8QGHUGDPSHQHG �9HORFLW\ 3URSRUWLRQDO *DLQ WRR +LJK�

2SWLPDO $FFHOHUDWLRQ &XUYH

2YHUGDPSHQHG �9HORFLW\ 3URSRUWLRQDO *DLQ WRR /RZ�

8QGHUGDPSHQHG &DXVHV 2YHUVKRRW RI &RPPDQGHG 9HORFLW\

2YHUGDPSHQHG &DXVHV 6OXJJLVK 5HVSRQVH

:LWK WKH 9HORFLW\ 3URSRUWLRQDO *DLQ VHW DV GLVFXVVHG LQ 7DEOH $�$� PRVW V\VWHPV
ZLOO EH RYHUGDPSHQHG DV VKRZQ LQ )LJXUH $���

,PSRUWDQW� ,I \RXU V\VWHP VWULS FKDUW UHFRUG LV HLWKHU RII WKH VFDOH RU WRR VPDOO
WR HDVLO\ UHDG� \RX FDQ VFDOH WKH RXWSXW WR WKH UHFRUGHU XVLQJ 3DWFK
$03 SDUDPHWHUV ���� RU ���� �UHIHU WR SDJH $��� IRU D
GHVFULSWLRQ�� %\ UDLVLQJ WKH YDOXH RI WKLV SDUDPHWHU \RX ZLOO VFDOH
GRZQ WKH YHORFLW\ RXWSXW� %\ ORZHULQJ WKH YDOXH RI WKLV SDUDPHWHU
\RX ZLOO VFDOH XS WKH YHORFLW\ RXWSXW�

�
$77(17,21� 5HPHPEHU WKHVH DUH WKH VSLQGOH JHDU UDQJH VFDOH
IDFWRUV� %H VXUH WR UHVWRUH WKHP EHIRUH UHFRQQHFWLQJ \RXU VSLQGOH�

�� $GMXVW WKH YHORFLW\ SURSRUWLRQDO JDLQ �UHIHU WR SDJH ������� DQG FKDQJH WKH
YHORFLW\ SURSRUWLRQDO JDLQ IRU WKH D[LV \RX DUH WXQLQJ� ,I WKH DFFHOHUDWLRQ
FXUYH DSSHDUV RYHUGDPSHQHG� UDLVH WKH YDOXH RI WKH YHORFLW\ SURSRUWLRQDO JDLQ�
,I WKH DFFHOHUDWLRQ FXUYH DSSHDUV XQGHUGDPSHQHG ORZHU WKH YHORFLW\
SURSRUWLRQDO JDLQ�
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�� 5HUXQ \RXU WXQLQJ SDUW SURJUDP� &RQWLQXH DGMXVWLQJ WKH YHORFLW\ SURSRUWLRQDO
JDLQ XQWLO WKH D[LV MXVW EHFRPHV XQGHUGDPSHQHG �VPDOO VKDUS YHORFLW\
RYHUVKRRW RFFXUV RYHU WKH FRPPDQG YHORFLW\��

6PDOOHU OLJKWHU V\VWHPV PD\ EHFRPH YHU\ XQVWDEOH� &KDWWHU FDQ RFFXU LQVWHDG
RI WKH VPRRWK RYHUVKRRW FXUYH VKRZQ LQ )LJXUH $�� ZKLFK LV W\SLFDO RI ODUJHU
V\VWHPV� :LWK QR LQWHJUDO JDLQ� LW LV GRXEWIXO \RX ZLOO VHH WKH RSWLRQDO
DFFHOHUDWLRQ FXUYH RQ PRVW V\VWHPV�

�� /RZHU WKH YHORFLW\ SURSRUWLRQDO JDLQ WR WKH KLJKHVW YDOXH SRVVLEOH DW ZKLFK
RQO\ D VOLJKW YHORFLW\ RYHUVKRRW �RU FKDWWHU� RFFXUV� 7KLV LV \RXU PD[LPXP
YHORFLW\ SURSRUWLRQDO JDLQ YDOXH�

7XQLQJ IRU 2SWLPDO $FFHOHUDWLRQ

1RZ WKDW \RX NQRZ WKH PD[LPXP YDOXH IRU YHORFLW\ SURSRUWLRQDO JDLQ� \RX FDQ
EHJLQ ILQH WXQLQJ WKH GULYH IRU RSWLPDO SHUIRUPDQFH DV IROORZV�

�� 5DLVH WKH YHORFLW\ LQWHJUDO JDLQ �UHIHU WR SDJH �������� 8S WR WKLV SRLQW� WKH
YHORFLW\ LQWHJUDO JDLQ ZDV VHW DW LWV PLQLPXP YDOXH�

�� /RZHU WKH YHORFLW\ SURSRUWLRQDO JDLQ XQWLO WKH VKDUS RYHUVKRRW RFFXUV DJDLQ�

&RQWLQXH UDLVLQJ WKH YHORFLW\ LQWHJUDO JDLQ E\ VPDOO LQFUHPHQWV� (DFK WLPH
\RX UDLVH WKH LQWHJUDO JDLQ \RX VKRXOG FUHDWH D YHORFLW\ RYHUVKRRW WKDW FDQ EH
GHWHFWHG RQ \RXU VWULS FKDUW UHFRUGHU� 5HPRYH WKH FUHDWHG YHORFLW\ RYHUVKRRW
E\ ORZHULQJ WKH YHORFLW\ SURSRUWLRQDO JDLQ �VWULS FKDUW UHFRUGLQJ SHUIRUPDQFH
DV GHVFULEHG SUHYLRXVO\ ZKLOH UXQQLQJ \RXU WXQLQJ SDUW SURJUDP�� 7\SLFDO
ILQDO YHORFLW\ LQWHJUDO YDOXHV DUH EHWZHHQ � DQG �� WLPHV VPDOOHU WKDQ WKH
YHORFLW\ SURSRUWLRQDO JDLQ YDOXH�

&RQWLQXH UDLVLQJ YHORFLW\ LQWHJUDO JDLQ DQG ORZHULQJ YHORFLW\ SURSRUWLRQDO
JDLQ XQWLO DQ RVFLOODWLRQ RFFXUV WKDW FDQ QRW EH VWDELOL]HG E\ DGMXVWLQJ WKH
YHORFLW\ SURSRUWLRQDO JDLQ� 7KLV ´ERXQGHGµ RVFLOODWLRQ ZLOO DSSHDU GLIIHUHQW
WKDQ WKH YHORFLW\ RYHUVKRRW VKRZQ SUHYLRXVO\� 7KLV ZLOO EH D FRQWLQXRXV
KDUPRQLF RVFLOODWLRQ HLWKHU ZKHQ WKH VHUYR UHDFKHV VSHHG RU ZKHQ WKH VHUYR LV
DW UHVW�

7KLV ERXQGHG RVFLOODWLRQ LV D UHVXOW RI WKH LQWHJUDO JDLQ EHLQJ WRR KLJK� <RX
VKRXOG ILUVW QRWLFH WKH RVFLOODWLRQ GXULQJ PRWLRQ DW WKH FRPPDQGHG YHORFLW\�
,I \RX FRQWLQXH UDLVLQJ WKH YHORFLW\ LQWHJUDO JDLQ \RX ZLOO VHH RVFLOODWLRQ ZKHQ
WKH D[LV LV DW UHVW �QR FRPPDQGHG YHORFLW\��



7XQLQJ D 'LJLWDO RU 7DFKOHVV $QDORJ 6\VWHP $����

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH $��
$FFHOHUDWLRQ &XUYH 6KRZLQJ $[LV 2VFLOODWLRQ IURP ,QWHJUDO *DLQ WRR +LJK

7LPH

9HORFLW\

&RPPDQGHG 9HORFLW\

2VFLOODWLRQ DW FRPPDQGHG
YHORFLW\

2VFLOODWLRQ DW ]HUR FRPPDQGHG YHORFLW\�

=HUR &RPPDQGHG 9HORFLW\

�� 2QFH \RX KDYH IRXQG WKH YDOXH RI YHORFLW\ LQWHJUDO JDLQ DW ZKLFK WKH D[LV MXVW
VWDUWV WR RVFLOODWH� ORZHU LWV YDOXH XQWLO WKH RVFLOODWLRQ MXVW VWRSV� $GMXVW WKH
YHORFLW\ SURSRUWLRQDO JDLQ WR D SRLQW MXVW EHORZ ZKHUH RYHU VKRRW RFFXUV� 7KLV
ZLOO EH \RXU RSWLPDO YDOXHV IRU WKDW D[LV DQG ZLOO JLYH \RX WKH EHVW VHUYR
SHUIRUPDQFH�

�� 8SORDG RU PDQXDOO\ HQWHU WKHVH YDOXHV LQWR \RXU 2'6 $03 ILOH IRU EDFNXS�

�� 5HSHDW WKLV SURFHGXUH XQWLO DOO D[HV DUH WXQHG�

���5HPRYH WKH VWULS FKDUW UHFRUGHU DQG WXUQ WKH '$& PRQLWRU IHDWXUH RII LQ
3DWFK $03�

���5HFRQILJXUH DQG DWWDFK DQ\ GHYLFHV �W\SLFDOO\ VSLQGOHV� WKDW DUH WR EH
FRQQHFWHG WR WKH DQDORJ RXW SRUWV �'$&� LQ $03 DQG UHVHW WKH VSLQGOH JHDU
UDQJH SDUDPHWHUV� 5HVHW \RXU $&&�'(& UDPS IRU WKH D[LV WR DQ DFFHOHUDWLRQ
FXUYH YDOXH EHORZ WKH RSWLPDO FXUYH \RX MXVW JHQHUDWHG ZLWK \RXU VWULS FKDUW
UHFRUGHU�

���5HPRYH WKH ):B+012 IODJ IURP ORJLF LI \RX HQDEOHG LW IRU WXQLQJ�

(1' 2) $33(1',;



$SSHQGL[ %

3XEOLFDWLRQ ��������� �� $SULO ����

,QWHJUDWLQJ D /LQHDU )HHGEDFN
'HYLFH

7ZR RI WKH PRUH FRPPRQ SRVLWLRQLQJ IHHGEDFN W\SHV VXSSRUWHG E\ WKH ��3& DUH
URWDU\ HQFRGHUV DQG OLQHDU VFDOHV� 7KLV DSSHQGL[ LV GHVLJQHG DV DQ RYHUYLHZ WR
KHOS \RX JHW WKH QHFHVVDU\ LQIRUPDWLRQ LQWR WKH V\VWHP WR PDNH \RXU OLQHDU VFDOH
ZRUN�

7KH ��6HULHV LV GHVLJQHG WR VXSSRUW WKHVH WKUHH PDMRU VW\OHV RI OLQHDU VFDOHV�

� $ TXDG % ZLWK QR PDUNHU �� VLQFH WKLV W\SH RI IHHGEDFN GHYLFH KDV QR PDUNHU�
KRPLQJ WR D UHOLDEOH ]HUR SRLQW LV QRW SRVVLEOH� 7KLV GHYLFH VKRXOG RQO\ EH
XVHG RQ DSSOLFDWLRQV ZKHUH UHODWLYH �LQFUHPHQWDO� SRVLWLRQLQJ LV DOO WKDW LV
UHTXLUHG�

� $ TXDG % ZLWK RQH PDUNHU �� WKLV W\SH RI GHYLFH KDV RQH PDUNHU ORFDWHG DW RU
QHDU D PHFKDQLFDO KRPH OLPLW VZLWFK� ,W LV LPSRUWDQW WKDW QR PRUH WKDQ RQH
PDUNHU EH REVHUYHG ZLWK WKLV W\SH RI IHHGEDFN GHYLFH�

� $ TXDG % ZLWK GLVWDQFH FRGHG PDUNHUV �� WKLV VHOHFWLRQ LV RQO\ DYDLODEOH IRU
�����+5 V\VWHPV� 7KLV IHHGEDFN GHYLFH LV HTXLSSHG ZLWK PXOWLSOH PDUNHUV DW
SURJUHVVLYHO\ LQFUHDVLQJ GLVWDQFHV DORQJ LWV OHQJWK� 7KLV DOORZV WKH &1& WR
LGHQWLI\ DEVROXWH D[LV SRVLWLRQ ZKHQHYHU WZR FRQVHFXWLYH PDUNHUV DUH SDVVHG�

7KHVH OLQHDU IHHGEDFN W\SHV FDQ EH XVHG WR FORVH WKH SRVLWLRQ ORRS RQ ERWK GLJLWDO
DQG DQDORJ VHUYRV� 2Q GLJLWDO V\VWHPV WKH YHORFLW\ ORRS PXVW DOZD\V EH FORVHG
E\ WKH IDFWRU\ LQVWDOOHG URWDU\ IHHGEDFN GHYLFH PRXQWHG GLUHFWO\ RQ WKH PRWRU
VKDIW�

,QSXW IUHTXHQF\� ORDG� YROWDJH� HWF��� PXVW EH FRPSOLDQW ZLWK WKRVH VSHFLILFDWLRQV
JLYHQ IRU \RXU VSHFLILF ��6HULHV KDUGZDUH DV GHILQHG LQ \RXU ��6HULHV LQWHJUDWLRQ
PDQXDO IRU RSWLRQDO IHHGEDFN GHYLFHV� 7KH IROORZLQJ OLQHDU IHHGEDFN GHYLFHV
KDYH EHHQ WHVWHG DQG DUH FRPSDWLEOH DV ��6HULHV RSWLRQDO IHHGEDFN�

� 6RQ\ 0DJQHVFDOH �PRGHO *)����( ZLWK EURDG��W\SH GHWHFWRU 0'����)5�

� +HLGHQKDLQ �PRGHO ��� ZLWK H[WHUQDO LQWHUSRODWLRQ DQG GLJLWL]LQJ PRGHO (;(
��� '����)�

� +HLGHQKDLQ 'LVWDQFH &RGHG 0DUNHU 6\VWHPV �PRGHO /6����

7KH IHHGEDFN IURP WKH VFDOH VKRXOG SURGXFH DQ $ TXDG % VLJQDO WKDW PDWFKHV WKH
UHTXLUHG VLJQDWXUH JLYHQ LQ FKDSWHU � RI WKLV GRFXPHQW� 4XDGUDWXUH HUURU VKRXOG
EH OHVV WKDQ �� GHJUHHV� 6FDOHV ZLWK VLQJOH��HQGHG LQSXWV DUH QRW VXSSRUWHG�

2YHUYLHZ

/LQHDU )HHGEDFN 'HYLFH
6SHFLILFDWLRQV



,QWHJUDWLQJ D /LQHDU )HHGEDFN 'HYLFH%���

3XEOLFDWLRQ ��������� �� $SULO ����

7R SURSHUO\ FRQILJXUH WKH SRVLWLRQ ORRS \RX PXVW LGHQWLI\ WR WKH FRQWURO WKH W\SH
RI IHHGEDFN GHYLFH H[SHFWHG� DQG WKH QXPEHU RI IHHGEDFN FRXQWV WKDW VKRXOG EH
H[SHFWHG SHU XQLW RI D[LV WUDYHO�

7KH IROORZLQJ $03 SDUDPHWHUV KDYH VSHFLDO FRQILJXUDWLRQV UHTXLUHG WR FRQILJXUH
\RXU OLQHU VFDOH� 7KH UHPDLQLQJ $03 SDUDPHWHUV LQ FKDSWHU � PD\ RU PD\ QRW
DSSO\ WR \RXU VHUYR VHWXS GHSHQGLQJ RQ \RXU VSHFLILF DSSOLFDWLRQ�

7DEOH %��
3RVLWLRQ /RRS 3DUDPHWHUV

$03 3DUDPHWHU 'HVFULSWLRQ 9DOXH IRU +HLGHQKDLQ
'LVWDQFH��FRGHG 0DUNHU

3RVLWLRQ )HHGEDFN
7\SH

6HOHFWV WKH W\SH RI SRVLWLRQ IHHGEDFN GHYLFH XVHG� 7KUHH W\SHV RI OLQHDU
VFDOH KDUGZDUH LV VXSSRUWHG� 6HOHFW EHWZHHQ $ 4XDG % 1R 0DUNHU� $
4XDG % 2QH 0DUNHU� RU 'LVWDQFH &RGHG 0DUNHU�

'LVWDQFH��FRGHG 0DUNHU

/HDG 6FUHZ
7KUHDG 3LWFK

$ 4XDG % 1R RU 2QH 0DUNHU� 7KH OHDG VFUHZ WKUHDG SLWFK GHILQHV WKH
GLVWDQFH RI RQH HOHFWULFDO F\FOH IRU WKHVH IHHGEDFN GHYLFHV �VHH &RXQWV
SHU &\FOH DERYH�� 7KLV LV QHFHVVDU\ EHFDXVH WKHUH LV QR DFWXDO SK\VLFDO
PDUNHU VHULHV WR GHILQH WKH F\FOH�

'LVWDQFH &RGHG 0DUNHU� 7KH HQWHUHG OHDG VFUHZ WKUHDG SLWFK LV QRW
XVHG IRU SRVLWLRQ ORRS FDOFXODWLRQV ZKHQ FRQILJXULQJ GLVWDQFH FRGHG
PDUNHUV�

�HQWHU DFWXDO OHDG VFUHZ
WKUHDG SLWFK IRU YHORFLW\
ORRS�

3RVLWLRQ )HHGEDFN
&RXQWV�&\FOH

$ 4XDG % 1R RU 2QH 0DUNHU� 7KH HQWHUHG /HDG 6FUHZ 7KUHDG 3LWFK
GHILQHV WKH GLVWDQFH RI RQH F\FOH IRU WKHVH IHHGEDFN GHYLFHV� (QWHU WKH
QXPEHU RI IHHGEDFN FRXQWV H[SHFWHG RYHU WKH WKUHDG OHDG GLVWDQFH� )RU
H[DPSOH LI \RX HQWHUHG D RQH LQFK OHDG VFUHZ WKUHDG SLWFK \RX ZRXOG
HQWHU WKH QXPEHU RI FRXQWV H[SHFWHG IURP WKH VFDOH RYHU WKDW RQH LQFK RI
WUDYHO� ,I WKH QXPEHU RI FRXQWV H[SHFWHG LV JUHDWHU WKDQ WKH DOORZDEOH
QXPEHU RI FRXQWV VLPSO\ HQWHU D VPDOOHU OHDG VFUHZ WKUHDG SLWFK� ,I \RX
DUH IRUFHG WR HQWHU D OHDG VFUHZ WKUHDG SLWFK RWKHU WKDQ WKH DFWXDO VFUHZ
SLWFK� \RX PD\ QHHG WR FRPSHQVDWH ZKHQ FRQILJXULQJ JHDU UDWLRV IRU WKH
YHORFLW\ ORRS�

'LVWDQFH &RGHG 0DUNHU� 7KH QXPEHU RI IHHGEDFN FRXQWV H[SHFWHG IRU
WKH GLVWDQFH HTXDO WR WKH HQWHUHG 6PDOOHU 3HULRGLF 'LVWDQFH�

������

6PDOOHU 3HULRG IRU
'&0 6FDOHV

7KLV SDUDPHWHU LV XVHG IRU VFDOHV ZLWK GLVWDQFH FRGHG PDUNHUV RQO\� 7KH
GLVWDQFH FRGHG PDUNHU VXSSRUWHG E\ WKH ��6HULHV PXVW KDYH HTXDOO\
VSDFHG RGG DQG HYHQ PDUNHUV� 7KH GLVWDQFH EHWZHHQ HYHU\ RGG PDUNHU
PXVW EH WKH VDPH� 7KH GLVWDQFH EHWZHHQ HYHU\ HYHQ PDUNHU PXVW EH WKH
VDPH� )RU WKLV SDUDPHWHU HQWHU WKH VPDOOHU RI WKHVH WZR GLVWDQFHV�

�� P0

/DUJHU 3HULRG IRU
'&0 6FDOHV

7KLV SDUDPHWHU LV XVHG IRU VFDOHV ZLWK GLVWDQFH FRGHG PDUNHUV RQO\� 7KH
GLVWDQFH FRGHG PDUNHU VXSSRUWHG E\ WKH ��6HULHV PXVW KDYH HTXDOO\
VSDFHG RGG DQG HYHQ PDUNHUV� 7KH GLVWDQFH EHWZHHQ HYHU\ RGG PDUNHU
PXVW EH WKH VDPH� 7KH GLVWDQFH EHWZHHQ HYHU\ HYHQ PDUNHU PXVW EH WKH
VDPH� )RU WKLV SDUDPHWHU HQWHU WKH ODUJHU RI WKHVH WZR GLVWDQFHV�

����� P0

0DFKLQH 3RV� DW
'&0 6FDOH �

7KLV SDUDPHWHU LV XVHG IRU VFDOHV ZLWK GLVWDQFH FRGHG PDUNHUV RQO\� 7KLV
SDUDPHWHU LV VLPLODU WR WKH KRPLQJ SDUDPHWHU ´$[LV 3RVLWLRQ $IWHU
+RPLQJµ� 7KH YDOXH HQWHUHG KHUH LV XVHG WR UHGHILQH WKH FRQWURO·V
LQWHUSUHWDWLRQ RI WKH DFWXDO ]HUR PDUNHU RQ WKH VFDOH� 8VH WKLV SDUDPHWHU
WR VKLIW WKH PDFKLQH FRRUGLQDWH V\VWHP RQ \RXU VFDOH� 7KH YDOXH HQWHUHG
KHUH EHFRPHV WKH DFWXDO YDOXH RI WKH ]HUR PDUNHU�

�

7HHWK RQ *HDU IRU
3RV� )%

7KLV SDUDPHWHU VKRXOG EH VHW WR RQH� (QWHULQJ VRPHWKLQJ RWKHU WKDQ RQH
ZLOO FKDQJH WKH ILQDO &RXQWV SHU &\FOH FDOFXODWLRQ EDVHG RQ WKH UDWLR
EHWZHHQ WKLV SDUDPHWHU DQG ´7HHWK RQ /HDG 6FUHZ IRU 3RV� )%µ�

�

&RQILJXULQJ WKH 3RVLWLRQ
/RRS ZLWK /LQHDU
)HHGEDFN



,QWHJUDWLQJ D /LQHDU )HHGEDFN 'HYLFH %���

3XEOLFDWLRQ ��������� �� $SULO ����

$03 3DUDPHWHU 9DOXH IRU +HLGHQKDLQ
'LVWDQFH��FRGHG 0DUNHU

'HVFULSWLRQ

7HHWK RQ /HDG
6FUHZ IRU 3RV� )%

7KLV SDUDPHWHU VKRXOG EH VHW WR RQH� (QWHULQJ VRPHWKLQJ RWKHU WKDQ RQH
ZLOO FKDQJH WKH ILQDO &RXQWV SHU &\FOH FDOFXODWLRQ EDVHG RQ WKH UDWLR
EHWZHHQ WKLV SDUDPHWHU DQG ´7HHWK RQ *HDU IRU 3RV� )%µ�

�

 $VVXPHV +HLGHQKDLQ PRGHO /6��� ZLWK�
*UDWLQJ SHULRG  ��N0 �L�H�� ������ FWV�F\FOH�
6PDOO SHULRG  ��P0
/DUJH SHULRG  �����P0

)LJXUH %��
&RQILJXULQJ D 6FDOH ZLWK 'LVWDQFH &RGHG 0DUNHUV

6PDOOHU 3HULRG IRU '&06FDOHV �������

/DUJHU 3HULRG IRU '&0 6FDOHV �������
1XPEHU RI FRXQWV UHWXUQHG E\ VFDOH LQ �
6PDOOHU 3HULRG GHILQHV &RXQWV SHU &\FOH�

2GG 0DUNHUV

(YHQ 0DUNHUV

$VVLJQ WKLV VFDOH ]HUR D QHZ PDFKLQH SRVLWLRQ
XVLQJ ´0DFKLQH 3RVLWLRQ DW '&0 6FDOH �µ

7R SURSHUO\ FRQILJXUH WKH YHORFLW\ ORRS \RX PXVW LGHQWLI\ WR WKH FRQWURO WKH W\SH
RI IHHGEDFN GHYLFH H[SHFWHG� DQG WKH QXPEHU RI IHHGEDFN FRXQWV WKDW VKRXOG EH
H[SHFWHG SHU XQLW RI D[LV WUDYHO� :H VWURQJO\ UHFRPPHQG \RX XVH PRWRU PRXQWHG
IHHGEDFN WR FORVH WKH YHORFLW\ ORRS DQG GR QRW DWWHPSW WR XVH D OLQHDU IHHGEDFN
GHYLFH IRU WKLV ORRS� &ORVLQJ WKH YHORFLW\ ORRS ZLWK VRPHWKLQJ RWKHU WKDQ PRWRU
PRXQWHG IHHGEDFN FDQ FDXVH XQGHVLUDEOH UHVXOWV IURP DQ\ XQPRQLWRUHG EDFNODVK
WKDW PD\ H[LVW LQ WKH D[LV GULYH JHDULQJ�

9HORFLW\ IHHGEDFN LV XVHG UHODWLYH WR WKH URWDWLRQ RI WKH OHDG VFUHZ� $Q\ JHDULQJ
RU EHOWV WKDW H[LVWV EHWZHHQ OHDG VFUHZ URWDWLRQ DQG WKH YHORFLW\ IHHGEDFN GHYLFH
PXVW EH HQWHUHG DV ´7HHWK RQ /HDG 6FUHZµ DQG ´7HHWK RQ *HDU IRU 9HORFLW\
)HHGEDFNµ�

,PSRUWDQW� ,I \RX FKRRVH WR XVH WKH VDPH OLQHDU IHHGEDFN GHYLFH WR FORVH WKH
YHORFLW\ ORRS WKDW \RX XVHG WR FORVH WKH SRVLWLRQ ORRS
�QRW UHFRPPHQGHG DV GLVFXVVHG DERYH� WKH SDUDPHWHUV IRU WKH
YHORFLW\ ORRS PXVW PDWFK WKH SRVLWLRQ ORRS SDUDPHWHUV�

(1' 2) $33(1',;

&RQILJXULQJ WKH 9HORFLW\
/RRS ZLWK /LQHDU
)HHGEDFN



3XEOLFDWLRQ �������� ��$SULO ����

6\PEROV
�&��5 :RUG )RUPDW� ������

�*��� *��� *��� �VW $[LV 3DUDOOHO WR ��
�����

�*��� *��� *��� �VW $[LV 3DUDOOHO WR ��
�����

�*��� *��� *��� �QG $[LV 3DUDOOHO WR ��
�����

�*��� *��� *��� �QG $[LV 3DUDOOHO WR ��
�����

�*��� *��� *��� 3ULPDU\ $[LV �� �����

�*��� *��� *��� 3ULPDU\ $[LV �� �����

1XPEHUV
���� 0RWRUV DV 6SLQGOH� �����

���� 'ULYH DV 6SLQGOH� �����

��3&
1DPH� ����
6RIWZDUH UHYLVLRQ� ����

$
$ 5HWUDFH %XIIHU :DV 'HOHWHG� ������

$FF�'HF� IRU DGDSWLYH IHHG� �����

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ� �����

$FFHOHUDWLRQ� 0D[LPXP $QDORJ 6HUYR�
������ �����

$FFHVV :RUG� IRU SDWFK $03� �����

$GDSWLYH 'HSWK $[LV 1DPH� �����

$GDSWLYH 'HSWK 'HDG %DQG� ������

$GDSWLYH 'HSWK 3UREH
DV IHHGEDFN� ������
WUDYHO OLPLW� ������
WULS GLUHFWLRQ� �����

$GDSWLYH )HHG DQG 'HSWK� �����

$GDSWLYH )HHGUDWH
IHHGUDWH $FF�'HF HQDEOH� �����
WRUTXH LQWHJUDO JDLQ� �����
WRUTXH SURSRUWLRQDO JDLQ� �����

$GG WR 7RRO 2IIVHW IRU 6NLS ����� ������

$OZD\V 5HSHDW 7XUQLQJ &\FOHV� ������

$03 (GLWRU 8WLOLW\� ����

$03 )LOH
&RS\LQJ
IURP DQRWKHU SURMHFW� ����
IURP FXUUHQW SURMHFW� ����

&UHDWLQJ� ����
6HOHFWLRQ� ����

$03 *�&RGHV
0RGDOLW\ �7\SH ,� 7\SH ,,�� �����
3DUDPDFUR &DOOV� �����

$QDORJ 2XWSXW 3RUW� �����

$QDORJ 6HUYR 1HJ� 9ROWDJH� �����

$QDORJ 6HUYR 3RV� 9ROWDJH� �����

$SSOLFDWLRQ 6HOHFWLRQ� ����

$SSURDFK 'LVWDQFH �5�� �����

$SSURDFK 5DWH �(�� �����

$XWRPDWLF +RPH RQ 9LUWXDO & (QWU\� ������

$XWRPDWLF +RPLQJ �*���� 'LVWDQFH &RGHG
0DUNHU� �����

$XWRPDWLF +RPLQJ 3DUDPHWHUV� �����

$XWRPDWLF +RPLQJ 6HTXHQFH� �����

$[LV
&RS\LQJ� ����
'HOHWLQJ� ����
6HOHFWLQJ� ����

$[LV $ORQJ &HQWHU /LQH� �����

$[LV &DOLEUDWLRQ 2Q�2II� ������

$[LV FDOLEUDWLRQ SDUDPHWHUV� �����

$[LV -HUN� ������

$[LV 1DPH� DGDSWLYH IHHG SUREH� �����

$[LV 1DPHV� 6SHFLI\LQJ� ����

$[LV 3DUDPHWHUV� �����
2YHUYLHZ� ����
5ROORYHU 9DOXH� ����

$[LV 3RVLWLRQ $IWHU +RPLQJ� �����

$[LV 3URJUDP
(UURU LI /HWWHU�1XPHULF 0LVVLQJ� �����
(UURU 0RGHV� ������ �����

,QGH[



,QGH[,���

3XEOLFDWLRQ �������� ��$SULO ����

)RUPDW 3DUDPHWHUV� �����
:RUG )RUPDW� $[LV �� �����
=HUR 6XSSUHVVLRQ� �����
/HDGLQJ =HUR� �����
7UDLOLQJ =HUR� �����

$[LV 7\SHV� 6SHFLI\LQJ� ����

%
%DFNLQJ XS \RXU $03� ������

%DFNXS ((3520� ������

%ORFN 'HOHWH 7\SH� �����

%ORFN 5HWUDFH /LPLW� ������

%RULQJ� 6KLIW LQ 4�ZRUG� �����

%RULQJ &\FOH� 6KLIW 'LUHFWLRQ� �����

%UHDN 3RLQW� *DLQ� �$QDORJ�� �����

&
&DOLEUDWLRQ RQ�RII� D[LV� ������

&DOLEUDWLRQ� D[LV SDUDPHWHUV� �����

&DQFHO 7RRO 2IIVHWV RQ 0���0��� �����

&KDPIHULQJ�&RUQHU��5 :RUG /HWWHU )RUPDWV�
������

&KDUDFWHU RI 7KH 3DVVZRUG� ������

&LUFXODU (UURU 7ROHUDQFH /LPLW� ����

&ORVHG /RRS� $QDORJ� �����

&1&��2&, 'DWD 7UDQIHU 5DWH� �����

&RPSXWHU 1DPH� ����� ������ �����

������ DV VSLQGOH� �����

&RQILJXUH� SURMHFW� ����

&RQWURO 2SHUDWLQJ 3DUDPHWHUV� *HQHUDO�
�����

&RQWURO 5HVHW RQ (��6WRS 5HVHW� �����

&RQWURO 7\SH 6HOHFWLRQ� ����

&RQWUROOLQJ 6SLQGOH� �����

&RS\LQJ� $[LV� ����

&RS\LQJ $03 )LOH
)URP DQRWKHU SURMHFW� ����
)URP FXUUHQW SURMHFW� ����

&RUQHU 2YHUULGH� �����

&UHDWLQJ
'RFXPHQW ILOH� �����
1HZ $03 )LOH� ����

&66 3DUDPHWHUV� �����

&66 5DGLXV 'XULQJ *�� 5DSLG� �����

&XUUHQW DV D � RI 506� 3HDN� �'LJLWDO��
�����

&XWWHU &RPSHQVDWLRQ
%DVLF 6HWXS� �����
&RUQHU 2YHUULGH
$QJOH� �����
'LVWDQFH )URP &RUQHU �')&�� ������

�����
'LVWDQFH 7R &RUQHU �'7&�� �����
3HUFHQWDJH ���� ������

'HILQLQJ 2IIVHWV� �0LOO 2QO\�� �����
(UURU 'HWHFWLRQ� ������
*HQHUDWHG %ORFNV� �����
,QWHUIHUHQFH 'HWHFWLRQ� ������
0 :RUG ,QWHUIHUHQFH 'HWHFWLRQ
'LVDEOH� ������
(QDEOH� ������

0D[LPXP 1XPEHU RI 1RQ�0RWLRQ %ORFNV�
�����

0LQLPXP )HHG 5HGXFWLRQ �� �����
2YHUYLHZ� �����
5HYHUVH &RPSHQVDWHG 0RWLRQ 'HWHFWLRQ�

������
7\SH $� 7\SH %� �����

&\FOH &OHDUDQFH $PRXQW� �����

&\FOH 7LPH IRU 6(5&26 %RDUG �� ����

&\FOHV
&OHUDQFH $PRXQW� �����
)LQH %RULQJ 6KLIW 'LUHFWLRQ� �����
)LQH %RULQJ 6KLIW LQ 4�ZRUG� �����
)L[HG 'ULOOLQJ $[LV� �����
,JQRUH 'ZHOO LQ 7DSSLQJ &\FOHV� �����
3DUDPHWHUV� �����
5DSLG WR 'ULOOLQJ +ROH� �����
5HWUDFW $PRXQW IRU 3HFN 'ULOOLQJ� �����
7KUHDGLQJ 3XOORXW 'LVWDQFH� �����

&\OLQGULFDO )HHG $[LV 1DPH� �����

&\OLQGULFDO ,QWHUSRODWLRQ
F\OLQGULFDO IHHG D[LV QDPH� �����
F\OLQGULFDO OLQHDU D[LV QDPH� �����
F\OLQGULFDO SDUN D[LV QDPH� �����
F\OLQGULFDO URWDU\ D[LV QDPH� �����
IHHG D[LV SDUN ORFDWLRQ� ������
URWDU\ FHQWHU IHHG FRRUGLQDWH� �����
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URWDU\ FHQWHU SDUN FRRUGLQDWH� �����

&\OLQGULFDO /LQHDU $[LV 1DPH� �����

&\OLQGULFDO 3DUN $[LV 1DPH� �����

&\OLQGULFDO 5RWDU\ $[LV 1DPH� �����

'
'� ,QWHJHU )RUPDW� ������ ������

'� :RUG )RUPDW� �����

'��,QWHJHUV DQG '��:RUGV� �����

'$& 9ROWDJH DQG 6SLQGOH *HDU 3DUDPHWHUV�
������ �����

'HDG %DQG� DGDSWLYH GHSWK� ������

'HIDXOW &66 $[LV 1DPH� �����

'HIDXOW 2ULHQW $QJOH� ������� ������

'HIDXOW 2ULHQW 'LUHFWLRQ� ������� ������

'HIDXOW 3RVLWLRQ 2IIVHW� �����

'HOHWLQJ� $[LV� ����

'HOHWLQJ DQ $03 ILOH� ����

'HSWK 3UREH� �����

'HSWK 6HQVRU 'HDG %DQG� ������

'HSWK 6HQVRU 7UDYHO /LPLW� ������

'HVNHZ *DLQ� �����

'HVNHZ 0DVWHU 6HUYR 1DPH� �����

'HVNHZ 3DUDPHWHUV IRU 6SOLW $[HV� �����

'HVNHZ 6ODYH 6HUYR 1DPH� �����

'LDPHWHU $[LV 1DPH �ODWKHV�� ����

'LJLWDO 6HUYR 3DUDPHWHUV� �����
6HUYR )HHGEDFN� ����

'LJLWDO 6SLQGOH 'ULYH� �����

'LUHFWLRQ RI 3UREH 7ULS� �����

'LUHFWLRQ WR 0RYH 2II /LPLW 6ZLWFK� ����

'LVWDQFH &RGHG 0DUNHU
/DUJHU 3HULRG IRU '&0 6FDOHV� �����
0DFKLQH 3RVLWLRQ DW '&0 6FDOH �� �����
6PDOOHU 3HULRG IRU '&0 6FDOHV� �����

'LVWDQFH &RGHG 0DUNHUV
$XWRPDWLF +RPLQJ �*���� �����
+RPLQJ /LQHDU 6FDOHV� ����
0DQXDO +RPLQJ� ����

'RFXPHQW )LOH
&UHDWLQJ� �����
'LVSOD\LQJ� �����
3ULQWLQJ� �����

'RZQORDG� ����
$03 ILOHV� �����
/RFDO KRVW 3&� �����
QHWZRUN � �����
5$6 VRIWZDUH� �����
6HULDO SRUW� �����

'ULOOLQJ� 5HWUDFW $PRXQW IRU 3HFN &\FOH�
�����

'ULOOLQJ $[LV� )L[HG� �����

'ULOOLQJ� &\FOH &OHUDQFH $PRXQW� �����

'ULOOLQJ� 5DSLG WR +ROH� �����

'ULYH 6LJQDO �$QDORJ 0RGXOH�
1HJDWLYH 9ROWDJH� �����
3RVLWLYH 9ROWDJH� �����

'XDO $[LV *URXS� �����

'XDO $[LV 3DUDPHWHUV� �����
'XDO $[LV 6ODYH� �����

'XDO 3URFHVVLQJ� ZLWK 'HVNHZ $[HV� �����

'ZHOO 7\SH� �����

'\QDPLF )ULFWLRQ &RPSHQVDWLRQ� �����

(
(� � 7+5'6�,1&+ :RUG )RUPDW� �����

(��:RUGV� �����

(�6723 UHVHW RQ D 6SOLW $[LV� �����

(GLWRU 8WLOLW\� ����

(QG )DFH $[LV ,QWHJUDQG 1DPH� �����

(QG )DFH 0LOOLQJ $[LV� �����

(QG )DFH 0LOOLQJ ,QFUHPHQWDO $[LV� �����

(UURU LI /HWWHU 1XPHULF 0LVVLQJ� �����

([FHVV 6NHZ /LPLW� ������

([LWLQJ WKH $03 (GLWRU� �����

([WHUQDO 'HFHO 6SHHG �&XWWLQJ�� ����

([WHUQDO +DUGZDUH 7DFK /RRS �$QDORJ��
�����
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)
)� ,30�0030 :RUG )RUPDW� �����

)� ,35�0035 :RUG )RUPDW� �����

)� 9�' :RUG )RUPDW� �����

)��:RUGV� �����

)� 5DSLG 2YHUULGH 3HUFHQW� ����

)HHG $[LV 3DUN /RFDWLRQ� ������

)HHG ,QWHJUDO 7RUTXH *DLQ� �����

)HHG 3URSRUWLRQDO 7RUTXH *DLQ� �����

)HHGEDFN
GLUHFWLRQ IRU DGDSWLYH GHSWK SUREH� �����
IURP DGDSWLYH GHSWK SUREH� ������

)HHGEDFN 3DUDPHWHUV� 6HUYR
3RVLWLRQ /RRS )HHGEDFN 3RUW� �$QDORJ��

�����
6LJQ RI 3RVLWLRQ )HHGEDFN� �$QDORJ��

�����
9HORFLW\ /RRS )HHGEDFN 3RUW� �'LJLWDO��

�����

)HHGUDWH $FF�'HF (QDEOH� �����

)HHGUDWH 2YHUULGH 3DUDPHWHUV� ����

)HHGUDWH 6XSSUHVVLRQ 3RLQW� �$QDORJ��
�����

)HHGUDWH� &ODPS� ����

)HHGUDWH� 5DSLG� ����

)HHGUDWHV� $GDSWLYH )HHG� �����

)LOWHU� WRUTXH ILOWHU� �����

)LQH %RULQJ 6KLIW 'LUHFWLRQ� �����

)LQH %RULQJ 6KLIW LQ 4 :RUG� �����

)LQLVK $OORZ LQ 0XOW 7KUHDGLQJ� ������

)L[HG 'ULOOLQJ $[LV� �����

)ODVK 0HPRU\ IRU $03� ������

)ROORZHU 2ULHQWDWLRQ� �����

)ROORZHU 6SLQGOH� �����

)RXUWK -RJ ,QFUHPHQW� ����

)RXUWK -RJ 6SHHG� ����

)ULFWLRQ &RPSHQVDWLRQ
1HJDWLYH 3HUFHQWDJH� �����
3RVLWLYH 3HUFHQWDJH� �����
7KUHVKROG� �����

)ULFWLRQ 3DUDPHWHUV� �����
1HJDWLYH )ULFWLRQ &RPSHQVDWLRQ 3HUFHQW�

�����

3RVLWLYH )ULFWLRQ &RPSHQVDWLRQ 3HUFHQW�
�����

6WLFWLRQ &RPSHQVDWLRQ 7RUTXH 3HUFHQW�
�����

7KUHVKROG IRU )ULFWLRQ &RPSHQVDWLRQ�
�����

*
*��FRGHV� *��� �����

*�&RGH IRU 0DFUR &DOO� WR ����� WR �����
�7\SH ,�� �����

*�� 'LUHFWLRQ WR +RPH� �����

*�� +RPH 6SHHG� �����

*�� 6HFRQGDU\ +RPH 3RVLWLRQ� �����

*��� *�� 3URELQJ 3DUDPHWHUV� �����

*��� *���� 3URELQJ &\FOH 3DUDPHWHUV�
�����

*DLQ
LQWHJUDO WRUTXH� �����
SURSRUWLRQDO WRUTXH� �����

*DLQ %UHDN 3DUDPHWHUV �DQDORJ�� �����

*DLQ %UHDN 3RLQW� �$QDORJ�� �����

*DLQ %UHDN 5DWLR� 3RVLWLRQ /RRS� �$QDORJ��
�����

*DLQ IRU VSLQGOH �� ������

*DLQ IRU 6SLQGOH �� ������

*DLQ LQ LQYHUVH PLOOLVHFRQGV �DQDORJ�� �����

*DLQ RI 3RVLWLRQ /RRS� ,QLWLDO� �$QDORJ��
�����

*DLQ SDUDPHWHUV� RQOLQH� ������

*HDU 5DWLRV
3RVLWLRQ )HHGEDFN� �$QDORJ 6HUYR��

������ �����
9HORFLW\ )HHGEDFN� �$QDORJ 6HUYR�� �����

*HQHUDO 6HUYR 3DUDPHWHUV� ����
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+
+� ,QWHJHU )RUPDW� �����

+� :RUG )RUPDW� �����

+��,QWHJHUV DQG +��:RUGV� �����

+HOS� �����

+HPLVSKHUH� &\FOH &OHUDQFH $PRXQW� �����

+LJK 6SHHG ,QSXW 7ULJJHU 3RLQW� �����

+LJKHVW -RJ 6SHHG� ����

+RPH &DOLEUDWLRQ� �����

+RPH &DOLEUDWLRQ 3DUDPHWHUV� �����

+RPH 6SHHG )URP /LPLW 6ZLWFK� �����

+RPLQJ
DEVROXWH IHHGEDFN� ����
XVLQJ GLVWDQFH FRGHG PDUNHUV� ����

KRPLQJ� VZLWFKOHVV� ����

+RPLQJ D 6SOLW $[LV� �����

+RPLQJ 3DUDPHWHUV
$XWRPDWLF� �����
'LVWDQFH &RGHG 0DUNHU� ����
0DQXDO +RPLQJ 6HTXHQFH� ����
0HFKDQLFDO &RQVLGHUDWLRQV� ����
2YHUYLHZ� ����

,
,JQRUH 'ZHOO LQ 7DSSLQJ &\FOHV� �����

,QFUHPHQWDO $[LV 1DPH� ����

,QHUWLD� DV XVHG IRU DFFHOHUDWLRQ �DQDORJ��
�����

,QLWLDO *DLQ RI 3RVLWLRQ /RRS� �$QDORJ��
�����

,QLWLJUDO JDLQ RI SRVLWLRQ ORRS� RQOLQH� ������

,QSRVLWLRQ %DQG� �$QDORJ�� �����

,QWHJUDO 7RUTXH *DLQ� �����

,QWHJUDQG� IRU SDUDOOHO D[HV� ����

,QWHJUDQG 1DPH IRU $[LV� ����

,QWHJUDWRU 'LVFKDUJH 5DWH� 9HORFLW\�
�$QDORJ�� �����

,QWHUUXSW � �� � 5RXWLQH &DOO� �����

,QWHUUXSW 'LVDEOH 0 &RGH� �����

,QWHUUXSW (QDEOH 0 &RGH� �����

,QWHUUXSW 2 6HUYLFH $FWLRQ� �����

,QWHUUXSW 3URJUDP 3DUDPHWHUV� �����

,UUHJXODU 3RFNHWV� &\FOH &OHDUDQFH $PRXQW�
�����

-
-RJ ,QFUHPHQWV� ����

-RJ 5HWUDFW� �����

-RJ 5HWUDFW 9HORFLW\� �����

-RJ 6SHHGV� ����

/
/� :RUG )RUPDW� �����

/DUJHU 3HULRG IRU '&0 6FDOHV� �����

/DUJHVW -RJ ,QFUHPHQWV� �����

/DWKH 7\SH� �����

/HDG� :RUG )RUPDW� ������

/LPLW � 0LQ 9DOXH� ����

/LPLW 6ZLWFK� ����

/LPLWV RI 7UDYHO� IRU DGDSWLYH GHSWK SUREH�
������

/LQHDU $FF�'(& $FFHOHUDWLRQ� �����

/LQHDU $FF�'HF 'HFHOHUDWLRQ� ������

/LQHDU )HHGEDFN
&RQILJXULQJ SRVLWLRQ ORRS ZLWK� %���
&RQILJXULQJ YHORFLW\ ORRS ZLWK� %���

/LQHDU )HHGEDFN 'HYLFH� 6SHFLILFDWLRQV�
%���

/LQHDU 6FDOHV� �����

/RFDO +RVW� ����

/RZHVW -RJ 6SHHG� ����

0
0�&RGH IRU &DOO� ����� WR ����� RU ����

������

0DFUR &DOO
� WR �� �7\SH ,,�� 3URJUDP 1XPEHUV IRU�

������
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WR ����� WR ���� �7\SH ,�
*�&RGHV )RU� �����
7\SH RI� �����

0DQXDO 'HOD\ &RQVWDQW� ������

0DQXDO +RPLQJ� 'LVWDQFH &RGHG 0DUNHUV�
����

0D[ -RJV ,Q 5HWUDFWV� �����

0D[LPXP � 5DWHG 7RUTXH ���� �$QDORJ��
�����

0D[LPXP � 5DWHG 7RUTXH ����� �$QDORJ��
�����

0D[LPXP ���� *HRPHWU\ 2IIVHW� ������

0D[LPXP ���� *HRPHWU\ 5DGLXV� ������

0D[LPXP ���� 5DGLXV 2IIVHW� ������

0D[LPXP ���� :HDU 2IIVHW� ������

0D[LPXP 'HYLDWLRQ� �����

0D[LPXP *HRPHWU\ 2IIVHW &KDQJH� ������

0D[LPXP 0RWRU 6SHHG� �'LJLWDO�� �����

0D[LPXP 1XPEHU RI 2&, &RQQHFWLRQV�
�����

0D[LPXP 5DGLXV 2IIVHW &KDQJH� ������

0D[LPXP 6HUYR $FFHOHUDWLRQ� �$QDORJ��
�����

0D[LPXP 7RRO 2IIVHW 1XPEHU� �����

0D[LPXP :HDU 2IIVHW &KDQJH� ������

0LOO 7\SH� WUDQVIHU OLQH� �����

0LOOLQJ )L[HG &\FOH 3DUDPHWHUV� �����

0LQ ,QIHHG LQ 0XOWL 7KUHDGLQJ� ������

0LQLPXP %ORFN *HQHUDWHG /HQJWK� �����

0LQLPXP 3URJUDPPDEOH -HUN� ������

0RQLWRU )UHTXHQF\ IRU &KDQJHV� �����

0RWLRQ )HHGUDWH 3DUDPHWHUV� ����

0RWRU 5DWHG &XUUHQW� �'LJLWDO�� �����

0RWRU 7DEOH 9DOXHV� 6WDQGDUG� �'LJLWDO��
����

0RWRU� 1XPEHU RI SROHV RQ� �'LJLWDO�� �����

1
1DPH� DGDSWLYH GHSWK D[LV� �����

1DPH $[LV� ����

1HJDWLYH )ULFWLRQ &RPSHQVDWLRQ 3HUFHQW�
�����

1HJDWLYH 6RIWZDUH 2YHUWUDYHO� �����

1R RI 7HHWK RQ 0RWRU *HDU� �'LJLWDO
6SLQGOH�� �����

1R RI 7HHWK RQ 6SLQGOH 6KDIW� �'LJLWDO
6SLQGOH�� �����

1XPEHU RI *HDUV 8VHG� ������ �����

2
2&, %DFNJUQG 'DWD %XIIHU BB6L]H� �����

2&, )RUHJUQG 'DWD %XIIHU 6L]H� �����

2&, 3DUDPHWHUV
&1&��2&, 'DWD 7UDQVIHU 5DWH� �����
0D[LPXP 1XPEHU RI 2&, &RQQHFWLRQV�

�����
0RQLWRU )UHTXHQF\ IRU &KDQJHV� �����
2&, %DFNJUQG 'DWD %XIIHUB6L]H� �����
2&, )RUHJUQG 'DWD %XIIHU 6L]H� �����
:DWFKOLVW %XIIHU 6L]H� �����

2IIVHW 3HUFHQWDJH� 7RUTXH� �$QDORJ�� �����

2IIVHWV� UHVHW *�� DQG VHW ]HUR� ������

2QOLQH $03� ����

2QOLQH $[LV &DOLEUDWLRQ 3DUDPHWHUV� �����

2QOLQH 6HUYR 3DUDPHWHUV� ������

2SHUDWLQJ 6\VWHP� ����

2ULHQW ,QSRVLWLRQ %DQG� ������� ������

2ULHQW 6SHHG� ������� ������

2XWSXW 3RUW 1XPEHU� �$QDORJ�� �����

2YHUWUDYHO 3DUDPHWHUV� 6RIWZDUH� �����

2YHUYLHZ RI $03� ����
5HODWHG 3XEOLFDWLRQV� ����

3
3 GZHOO W\SH � LQWHJHU�GHFLPDO� ������

3� ,QWHJHU )RUPDW� ������

3��:RUGV� ������

3���3� &RQVWDQW 6XUIDFH 6SHHG $[LV 1DPH�
�����



,QGH[ ,���

3XEOLFDWLRQ �������� ��$SULO ����

3DUDOOHO $[HV� IRU SODQH GHILQLWLRQ� ������
������ ������ �����

3DUDOOHO $[LV ,QWHJUDQGV� ����

3DUDPDFUR� 2YHUYLHZ� �����

3DUDPDFUR &DOOV
*�&RGH� �����
0�&RGH� ������
7� 6� DQG % &RGHV� �����
'HWHUPLQDWLRQ� �����

3DUDPHWHU *URXS� 6HOHFWLQJ� ����

3DVVZRUG� IRU SDWFK $03� �����

3DVVZRUG 3DUDPHWHUV� ������

3DWFK $03� ����� �����
VHDUFK IXQFWLRQV� �����
YDOXHV� �����

3DWFK $03� $FFHVVLQJ� �����

3HDN &XUUHQW DV D � RI 506� �'LJLWDO��
�����

3HFN &\FOH� 5HWUDFW $PRXQW IRU� �����

3HUFHQW RI FXWWLQJ GHSWK� �����

3HUIRUP D URXJK��ILQLVKLQJ FXW� �����

3ODQH 'HILQLWLRQ� SDUDOOHO D[HV� ������
������ ������ �����

3RFNHW� &\FOH &OHUDQFH $PRXQW� �����

3RVLWLRQ /RRS� &RQILJXULQJ ZLWK OLQHDU
IHHGEDFN� %���

3RVLWLRQ /RRS )HHGEDFN 3RUW� �$QDORJ��
�����

3RVLWLRQ /RRS *DLQ %UHDN 5DWLR� �$QDORJ��
�����

3RVLWLRQ /RRS 3DUDPHWHUV� �����

3RVLWLRQ 7ROHUDQFH )RU 6NLS � �� �� �����

3RVLWLRQLQJ $&&�'(& 0RGH� �����

3RVLWLYH )ULFWLRQ &RPSHQVDWLRQ� �����

3RVWV� &\FOH &OHUDQFH $PRXQW� �����

3RZHU 7XUQ 2Q * &RGH 3DUDPHWHUV� �����

3UREH /HQJWK &RPSHQVDWLRQ� �����

3UREH 5DGLXV &RPSHQVDWLRQ� �����

3UREH 5DWH �)�� �����

3UREH 7UDQVLWLRQ� �����

3UREH 7ULS 'LUHFWLRQ� �����

3URELQJ
$GDSWLYH 'HSWK 3UREH� ������
GLUHFWLRQ RI DGDSWLYH GHSWK SUREH WULS�

�����
XVLQJ DGDSWLYH GHSWK IHHGEDFN� ������

3URELQJ 3DUDPHWHUV� �����
$SSURDFK 'LVWDQFH �5�� �����
$SSURDFK 5DWH �(�� �����
+ROH DQG 3DUW 5RWDWLRQ 3DUDPHWHUV�

�����
3UREH /HQJWK &RPSHQVDWLRQ� �����
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SURGXFWLYLW\ DQG TXDOLW\ IRU PRUH WKDQ �� \HDUV� :H GHVLJQ� PDQXIDFWXUH DQG VXSSRUW D EURDG
UDQJH RI DXWRPDWLRQ SURGXFWV ZRUOGZLGH� 7KH\ LQFOXGH ORJLF SURFHVVRUV� SRZHU DQG PRWLRQ
FRQWURO GHYLFHV� RSHUDWRU LQWHUIDFHV� VHQVRUV DQG D YDULHW\ RI VRIWZDUH� 5RFNZHOO LV RQH RI WKH
ZRUOG·V OHDGLQJ WHFKQRORJ\ FRPSDQLHV�

:RUOGZLGH UHSUHVHQWDWLRQ�
$UJHQWLQD � $XVWUDOLD � $XVWULD � %DKUDLQ � %HOJLXP � %UD]LO � %XOJDULD � &DQDGD � &KLOH � &KLQD� 35& � &RORPELD � &RVWD 5LFD � &URDWLD � &\SUXV � &]HFK 5HSXEOLF �
'HQPDUN � (FXDGRU � (J\SW � (O 6DOYDGRU � )LQODQG � )UDQFH � *HUPDQ\ � *UHHFH � *XDWHPDOD � +RQGXUDV � +RQJ .RQJ � +XQJDU\ � ,FHODQG � ,QGLD � ,QGRQHVLD �
,UHODQG � ,VUDHO � ,WDO\ � -DPDLFD � -DSDQ � -RUGDQ � .RUHD � .XZDLW � /HEDQRQ � 0DOD\VLD � 0H[LFR � 1HWKHUODQGV � 1HZ =HDODQG � 1RUZD\ � 3DNLVWDQ � 3HUX �
3KLOLSSLQHV � 3RODQG � 3RUWXJDO � 3XHUWR 5LFR � 4DWDU � 5RPDQLD � 5XVVLD��&,6 � 6DXGL $UDELD � 6LQJDSRUH � 6ORYDNLD � 6ORYHQLD � 6RXWK $IULFD� 5HSXEOLF � 6SDLQ �
6ZHGHQ � 6ZLW]HUODQG � 7DLZDQ � 7KDLODQG � 7XUNH\ � 8QLWHG $UDE (PLUDWHV � 8QLWHG .LQJGRP � 8QLWHG 6WDWHV � 8UXJXD\ � 9HQH]XHOD � <XJRVODYLD

$OOHQ�%UDGOH\ +HDGTXDUWHUV� ���� 6RXWK 6HFRQG 6WUHHW� 0LOZDXNHH� :, ����� 86$� 7HO� ��� ��� �������� )D[� ��� ��� ��������

3XEOLFDWLRQ �������� ��$SULO ���� 31 ������
&RS\ULJKW ���� $OOHQ�%UDGOH\ &RPSDQ\� ,QF� 3ULQWHG LQ 86$
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