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

7KH LQIRUPDWLRQ LQ WKLV PDQXDO VKRXOG EH UHDG FRPSOHWHO\ DQG EH WKRURXJKO\ XQGHUVWRRG SULRU WR DW�
WHPSWLQJ WR RSHUDWH WKH (�$; 7HPSHUDWXUH &RQWUROOHU�

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

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

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

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFW QDPHV DUH FDSLWDOL]HG LQ WKLV PDQXDO�

7KH DEEUHYLDWLRQ 7& PHDQV 7HPSHUDWXUH &RQWUROOHU XQOHVV RWKHUZLVH VSHFLILHG�

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

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

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

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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6(&7,21 �
,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWURGXFWRU\ 7HUPV DQG 'HILQLWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6XSSRUWHG 63, 3URWRFRO 6RIWZDUH &RPPDQGV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
&RPSRQHQWV DQG 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � �
�ï� )URQW 3DQHO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DFN 3DQHO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RXQWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ WKH (�$; &RQWUROOHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDPPLQJ WKH (�$; ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (�$; )URQW 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (VWDEOLVKLQJ &RPPXQLFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6RIWZDUH (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 63, 3URWRFRO (UURU %\WH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$33(1',&(6
$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% +DUGZDUH 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' &RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( $ODUP 6HWWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
) &RPPXQLFDWLRQ )ORZFKDUW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
* $6&,, /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
20521 6DOHV 2IILFHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�
7KLV PDQXDO GHVFULEHV WKH SURSHU RSHUDWLRQ RI WKH (�$; 7HPSHUDWXUH &RQWUROOHU ZLWK 63, SURWRFRO
FRPPXQLFDWLRQ�

6HFWLRQ � LQWURGXFHV WKH UHODWLRQVKLS RI WKH (�$; 7HPSHUDWXUH &RQWUROOHU WR WKH 63, FRPPXQLFD�
WLRQ SURWRFRO QHWZRUN�

6HFWLRQ � SURYLGHV D JHQHUDO GHVFULSWLRQ RI WKH (�$; IURQW DQG EDFN SDQHOV� DQG LQWHUQDO VZLWFK
VHWWLQJV�

6HFWLRQ � LQGLFDWHV SURSHU ZLULQJ DQG SDQHO PRXQWLQJ PHWKRGV�

6HFWLRQ � GHVFULEHV VHWWLQJ WKH (�$; IRU ERWK UHPRWH DQG GLUHFW SURJUDPPLQJ�

6HFWLRQ � SURYLGHV D WURXEOHVKRRWLQJ JXLGH�

$SSHQGL[ $ OLVWV WKH SDUW QXPEHUV IRU DOO WKH VWDQGDUG SDUWV�

$SSHQGL[ % GHWDLOV WKH KDUGZDUH VSHFLILFDWLRQV�

$SSHQGL[ & SURYLGHV WKH GLPHQVLRQV RI WKH YDULRXV SURGXFWV�

$SSHQGL[ ' GHWDLOV WKH FRPPXQLFDWLRQ SURWRFRO VSHFLILFDWLRQV�

$SSHQGL[ ( H[SODLQV WKH UHODWLRQVKLS RI WKH (�$; WR WKH 63, SURWRFRO�

$SSHQGL[ ) GHVFULEHV WKH WULEXWDU\ FRPPXQLFDWLRQ EHKDYLRU IRU SROOLQJ DQG VHOHFWLQJ�

$SSHQGL[ * SURYLGHV DQG $6&,, FRGH OLVW�
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6(&7,21 �
,QWURGXFWLRQ

��� ,QWURGXFWRU\ 7HUPV DQG 'HILQLWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6XSSRUWHG 63, 3URWRFRO 6RIWZDUH &RPPDQGV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� ,QWURGXFWRU\ 7HUPV DQG 'HILQLWLRQV
63,

7KH 6RFLHW\ RI WKH 3ODVWLFV ,QGXVWU\� ,QF�� :DVKLQJWRQ '�&�

63, 3URWRFRO
7KH 63, 3URWRFRO LV D GHILQHG VHW RI VRIWZDUH FRPPDQGV HQDEOLQJ EL�GLUHF�
WLRQDO GDWD H[FKDQJH EHWZHHQ D PDVWHU GHYLFH DQG PXOWLSOH VODYH GHYLFHV�
WKXV IRUPLQJ D PDQXIDFWXULQJ FHOO�
7KH SURWRFRO ZDV GHYHORSHG WR VLPSOLI\ YHQGRU�XVHU UHODWLRQVKLSV E\ SURYLG�
LQJ D SUHGLFWDEOH� IOH[LEOH� DQG GHSHQGDEOH FRPPXQLFDWLRQ V\VWHP� )RU YHQ�
GRUV� WKH SURWRFRO PLQLPL]HV GHYHORSPHQW FRVWV� DOORZV WKHP WR VSHFLDOL]H LQ
RQH SURWRFRO DQG RIIHU DQ LQGXVWU\�ZLGH UHFRJQL]HG IHDWXUH�

&RQWURO VWDWLRQ
7KH VWDWLRQ RQ D GDWD FRPPXQLFDWLRQV OLQN ZLWK WKH RYHUDOO UHVSRQVLELOLW\ IRU
PRQLWRULQJ WKH FRPPXQLFDWLRQV OLQN DQG DVVXULQJ WKH OLQN·V RUGHUO\ RSHUDWLRQ�
7KH FRQWURO VWDWLRQ KDV WKH UHVSRQVLELOLW\ IRU LQLWLDWLQJ UHFRYHU\ SURFHGXUHV LQ
WKH HYHQW RI DEQRUPDO FRQGLWLRQV RQ WKH OLQN�

7ULEXWDU\ VWDWLRQ
$ VWDWLRQ RQ WKH GDWD FRPPXQLFDWLRQ OLQN WKDW LV QRW WKH FRQWURO VWDWLRQ�

0DVWHU VWDWLRQ
$OVR NQRZQ DV WKH KRVW RU FRQWURO VWDWLRQ� $ VWDWLRQ WKDW KDV FRQWURO RI WKH
GDWD FRPPXQLFDWLRQ OLQN DW D JLYHQ LQVWDQW� 7KH DVVLJQPHQW RI PDVWHU VWDWXV
WR D JLYHQ VWDWLRQ LV WHPSRUDU\ DQG LV FRQWUROOHG E\ WKH SURFHGXUHV VHW IRUWK LQ
WKH FDWHJRULHV GHVFULEHG LQ WKH 63, FRPPXQLFDWLRQ SURWRFRO VWDQGDUG� 0DV�
WHU VWDWXV LV QRUPDOO\ FRQIHUUHG XSRQ D VWDWLRQ VR WKDW LW PD\ WUDQVPLW D PHV�
VDJH� EXW D VWDWLRQ QHHG QRW KDYH D PHVVDJH WR VHQG WR EH QRPLQDWHG PDV�
WHU�

6ODYH VWDWLRQ
$ WULEXWDU\ VWDWLRQ WKDW KDV EHHQ VHOHFWHG WR UHFHLYH D WUDQVPLVVLRQ IURP WKH
VWDWLRQ GHVLJQDWHG DV WKH PDVWHU VWDWLRQ� 7KH DVVLJQPHQW RI VODYH VWDWXV LV
WHPSRUDU\� XQGHU FRQWURO RI WKH PDVWHU VWDWLRQ� DQG LV FRQWLQXRXV IRU WKH
GXUDWLRQ RI WKH WUDQVPLVVLRQ�

3ROO
$ FRPPDQG IURP WKH PDVWHU VWDWLRQ WR WKH VODYH VWDWLRQ�V� ZKLFK LQYLWHV WKH
WUDQVPLVVLRQ RI GDWD�

6HOHFW
$ FRPPDQG IURP WKH PDVWHU VWDWLRQ WR WKH VODYH VWDWLRQ�V� ZKLFK UHTXHVWV
WKH UHFHSWLRQ RI GDWD�

96'
9ROWDJH VHQVLQJ GHYLFH XVHG E\ WKH (�$; WR PRQLWRU WKH VWDWXV RI WKH SRZHU
VXSSOLHG WR H[WHUQDO PDFKLQHU\�

1RWH )RU DGGLWLRQDO GHILQLWLRQV XVHG WKURXJKRXW WKLV PDQXDO VHH WKH DWWDFKHG *ORV�
VDU\�

�ï� 6\VWHP &RQILJXUDWLRQ
20521·V (�$; 7HPSHUDWXUH &RQWUROOHU ZLWK 63, SURWRFRO FRPPXQLFDWLRQ LV
XVHG WR FRQWURO D SURFHVV WHPSHUDWXUH ZKLOH WKH 63, 3URWRFRO &RPPXQLFDWLRQ
%RDUG �(���;���63,� ZLWKLQ WKH (�$; WUDQVODWHV SURFHVV LQIRUPDWLRQ
EHWZHHQ WKH (�$; DQG DQ 63, FRQWURO VWDWLRQ� DQG FDQ EH FRQWUROOHG E\ WKH
SURFHVVLQJ PDFKLQH·V FRQWUROOHU�
)LJ� � VKRZV D W\SLFDO DSSOLFDWLRQ� D PROGLQJ VWDWLRQ� 7KH 63, FRQWURO VWDWLRQ
LV PDVWHU WR WKH (�$; FRQWUROOHU� LVVXLQJ FRPPDQGV WR DQG UHTXHVWLQJ GDWD
IURP WKH 63,�HTXLSSHG (�$;�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�



�

$OO VWDWLRQV RQ DQ 63, QHWZRUN FRPPXQLFDWH WKURXJK WKH VDPH FDEOH� RQH
VWDWLRQ WUDQVPLWV DW D WLPH ZKLOH WKH RWKHUV OLVWHQ� 7KH 63, FRQWURO VWDWLRQ
XVHV D XVHU�VSHFLILHG GHYLFH LGHQWLILHU �'(9,'� DQG DGGUHVV WR FRPPXQLFDWH
GLUHFWO\ ZLWK DQ LQGLYLGXDO WULEXWDU\ PDFKLQH RQ WKH QHWZRUN� 7KH (�$; FDQ EH
VHW WR RQH RI IRXU '(9,'V WR VSHFLI\ WKH W\SH RI FRQWUROOHU WKH (�$; LV WR
IXQFWLRQ DV� D PROG 7&� FKLOOHU� GU\HU RU VHOI�WXQLQJ JHQHUDO SXUSRVH 7&�

96' LQSXWV IURP H[WHUQDO
PDFKLQHU\ SRZHU FLUFXLWU\

7HPSHUDWXUH
3UREH ,QSXW
IURP SURFHVV

&RQWURO 2XWSXWV
WR SURFHVV

$ODUP RXWSXWV

)LJ� �

�ï� 6XSSRUWHG 63, 3URWRFRO 6RIWZDUH &RPPDQGV
7DEOH �
&RQWUROOHU

7\SH &RPPDQG )XQFWLRQ 3ROO �KH[� 6HOHFW
�KH[� 5HTXLUHG

(FKR �� �� �� �� <HV
9HUVLRQ �� �� 1�$ <HV

0ROG 7&
�'(9,' ��K�

6HWSRLQW SURFHVV WHPSHUDWXUH �� �� �� �� <HV
�'(9,' ��K��
&KLOOHU
�'(9,' ��K�

$ODUP� KLJK WHPSHUDWXUH
GHYLDWLRQ �� �� �� �� <HV

�'(9,' ��K��
'U\HU
�'(9,' ��K�

$ODUP� ORZ WHPSHUDWXUH
GHYLDWLRQ �� �� �� �� <HV

�'(9,' ��K�
6WDWXV� SURFHVV �� �� 1�$ <HV
7HPSHUDWXUH� WR SURFHVV �� �� 1�$ <HV

6XSSRUWHG 63, 3URWRFRO 6RIWZDUH &RPPDQGV 6HFWLRQ �ï�



�

7DEOH �
&RQWUROOHU

7\SH &RPPDQG )XQFWLRQ 3ROO �KH[� 6HOHFW
�KH[� 5HTXLUHG

(FKR �� �� �� �� <HV
9HUVLRQ �� �� 1�$ <HV
3URFHVV VHWSRLQW � �� �� ����� �� <HV
3URFHVV YDOXH �� �� 1�$ <HV
$ODUP DFWLYH VWDWXV �� �( 1�$ <HV
$ODUP � VHWSRLQW �� �& ����� �' 1R
$ODUP � VHWSRLQW �� �� ����� �� 1R

6HOI�WXQLQJ $ODUP � UHVHW 1�$ ����� �� 1R6HOI�WXQLQJ
*HQHUDO
3XUSRVH

$ODUP � UHVHW 1�$ ����� �� 1R
3XUSRVH
7HUPSHUDWXUH $ODUP � FRQWURO �� �� ����� �� 1R7HUPSHUDWXUH
&RQWUROOHU $ODUP � FRQWURO �� �& ����� �' 1R&RQWUROOHU
�'(9,' ��K� $ODUP K\VWHUHVLV �� �� ����� �� 1R

&RQWUROOHU VWDWXV �� �� 1�$ 1R
$XWRWXQH SURSRUWLRQDO EDQG � �� �� ����� �� 1R
$XWRWXQH UHVHW � �� �$ ����� �% 1R
$XWRWXQH UDWH � �� �( ����� �) 1R
$XWRWXQH VWDWXV �� �� 1�$ 1R
$XWRWXQH FRQWUROV 1�$ ����� �� 1R
+HDW FRRO UDWLR �� �� ����� �� 1R

63, FRPSDWLELOLW\ KDV EHHQ DFKLHYHG E\ WKLV SURGXFW·V VXSSRUW RI DOO UHTXLUHG
63, FRPPDQGV DQG WKRVH QRQ�UHTXLUHG FRPPDQGV ZKLFK WKH (�$; LV FDSD�
EOH RI VXSSRUWLQJ� )XUWKHUPRUH� WKLV SURGXFW SDVVHV DOO WHVWV RI WKH 63,
0DFKLQHU\ 'LYLVLRQ &RPPLWWHH RQ &RPPXQLFDWLRQ 3URWRFRO �&&3� 6LPXODWLRQ
6RIWZDUH YHUVLRQ ����� FRS\ULJKW 63,� �����

6XSSRUWHG 63, 3URWRFRO 6RIWZDUH &RPPDQGV 6HFWLRQ �ï�



�

6(&7,21 �
&RPSRQHQWV DQG 6ZLWFK 6HWWLQJV

��� )URQW 3DQHO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DFN 3DQHO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� )URQW 3DQHO
.H\ 'HVFULSWLRQV

7KH IROORZLQJ GLDJUDP LGHQWLILHV DQG EULHIO\ GHVFULEHV WKH PDMRU IHDWXUHV
IRXQG RQ WKH (�$; 7HPSHUDWXUH FRQWUROOHU IURQW SDQHO� 6OLJKW GLIIHUHQFHV LQ
WKH IURQW SDQHO H[LVW EHWZHHQ PRGHOV�

(�$;�$���63,

507 $7

8QLW 1R�

/LQH 6SHHG

,1387

$ODUP �

,QSXW 6KLIW

3 %DQG

�V�

63 /LPLW +,JK

&RXQW 3HULRG �V�

+\VWHUHVLV

63 6KLIW

2XWSXW ���

,QSXW 7\SH

287387

, 7LPH

' 7LPH �V�

63 /LPLW /RZ

69

39

$/0 �$/0 �6+,)7 $7287 507

3URFHVV YDOXH �39� GLVSOD\
'LVSOD\V SURFHVV YDOXH� FKDUDFWHUV
LGHQWLI\LQJ WKH SDUDPHWHU EHLQJ VHW�
DQG HUURU PHVVDJHV�

6HW YDOXH �69� GLVSOD\
'LVSOD\V PDLQ VHWWLQJ DQG
RWKHU YDOXHV

$ODUP RXWSXW � �$/0��
LQGLFDWRU
/LJKWV ZKHQ $ODUP 2XWSXW �
LV 21

$ODUP RXWSXW � �$/0��
LQGLFDWRU
/LJKWV ZKHQ $ODUP 2XWSXW �
LV 21

$XWR�WXQLQJ �$7� NH\
3UHVV WKLV NH\ IRU DW OHDVW �
VHFRQG WR EHJLQ DXWR�WXQLQJ�
3UHVV DJDLQ IRU DW OHDVW �
VHFRQG WR VWRS DXWR�WXQLQJ�

%OLQNV GXULQJ DXWR�WXQLQJ
$XWR�WXQLQJ �$7� LQGLFDWRU

8S NH\
3UHVV WKLV NH\ WR LQFUHDVH
WKH YDOXH RQ WKH GLVSOD\�
+ROG GRZQ WKH NH\ WR
VXFFHVVLYHO\ LQFUHDVH WKH
YDOXH RQ WKH GLVSOD\�

/HYHO NH\
3UHVV WKLV NH\ IRU DW
OHDVW � VHFRQGV WR
FKDQJH GLVSOD\ OHYHOV

5HPRWH NH\
3UHVV WKLV NH\ IRU DW OHDVW � VHFRQG WR
HQDEOH UHPRWH RSHUDWLRQ� 3UHVV DJDLQ WR
HQDEOH RSHUDWLRQ DQG VHWWLQJ E\ WKH
IURQW SDQHO�

0RGH NH\
3UHVV WKLV NH\ WR VKLIW WKH
GLVSOD\ WR WKH QH[W SDUDPHWHU�

6KLIW LQGLFDWRU
/LJKWV ZKHQ LQSXW VKLIW
IXQFWLRQ LV XVHG

5HPRWH RSHUDWLRQ LQGLFDWRU
/LJKWV ZKHQ LQ UHPRWH PRGH�
2)) ZKHQ LQ ORFDO PRGH

2XWSXW �287� LQGLFDWRU
/LJKWV ZKHQ FRQWURO RXWSXW LV
21� 2)) ZLWK FXUUHQW RXWSXW

'RZQ NH\
3UHVV WKLV NH\ WR GHFUHDVH WKH YDOXH RQ WKH
GLVSOD\� +ROG GRZQ WKH NH\ WR VXFFHVVLYHO\
GHFUHDVH WKH YDOXH RQ WKH GLVSOD\�

)LJ� �

(�$;�$+���63, LV DV DERYH� EXW ZLWKRXW WKH VKLIW LQGLFDWRU DQG RQH DODUP
LQGLFDWRU� $GGLWLRQDO LQGLFDWRUV LQVWHDG GLVSOD\ KHDWHU EXUQRXW DQG VHQVRU
HUURU FRQGLWLRQV�

(�$;�9$$���63, LV DV DERYH� EXW GLVSOD\ ERWK KHDW DQG FRRO RXWSXW FRQGL�
WLRQV� DQG RQO\ RQH DODUP�

5HPRWH 	 /RFDO 0RGHV
5HPRWH 0RGH

3UHVVLQJ WKH UHPRWH NH\ IRU DW OHDVW RQH VHFRQG VHWV WKH (�$; WR UHPRWH
PRGH� ,Q UHPRWH PRGH� WKH NH\V RQ WKH IURQW SDQHO FDQQRW EH XVHG� H[FHSW
IRU PRQLWRULQJ WKH RSHUDWLRQ ZLWK WKH PRGH NH\ DQG OHYHO NH\� 2QO\ LQ UHPRWH
PRGH FDQ FRPPXQLFDWLRQ XVLQJ WKH 63, SURWRFRO KDYH DQ HIIHFW RQ (�$;
RSHUDWLRQ�

)URQW 3DQHO 6HFWLRQ �ï�



�

/RFDO 0RGH
3UHVVLQJ WKH UHPRWH NH\ DJDLQ VHWV WKH (�$; WR ORFDO PRGH� HQDEOLQJ VHWWLQJ
FKDQJHV ZLWK WKH NH\V RQ WKH IURQW SDQHO� ,Q ORFDO PRGH� WKH (�$; FDQQRW EH
UHPRWHO\ FRQWUROOHG E\ HLWKHU SROOV RU VHOHFWV IURP WKH PDVWHU VWDWLRQ� &KDQJ�
LQJ IURP RQH PRGH WR DQRWKHU FDQQRW EH UHPRWHO\ FRQWUROOHG�

�ï� %DFN 3DQHO
&RQQHFWRU�7HUPLQDOV
&RPPXQLFDWLRQV &RQQHFWRU

$ ��SLQ '�6XE FRQQHFWRU LV XVHG IRU FRQQHFWLQJ WR WKH GDWD FRPPXQLFDWLRQ
OLQN� &RPPXQLFDWLRQV DUH H[HFXWHG XVLQJ 56���� DV WKH KDUGZDUH LQWHUIDFH�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

�� 96' &RQQHFWRU

&RPPXQLFDWLRQV
&RQQHFWRU

&RPPRQ

96'�
96'�
96'�

)LJ� �

96' &RQQHFWRU� :HLGPXHOOHU� ,QF� 6/� ������� DQG %/� ������� �H[WHU�
QDO��

([WHUQDO ,QWHUIDFH 5HTXLUHPHQWV
56���� ,QWHUIDFH

3LQ � LV FRQQHFWHG WR SLQ � RQ WKH 63, ERDUG�

3LQ � LV FRQQHFWHG WR SLQ � RQ WKH 63, ERDUG�

� �

� �

)LJ� �

7DEOH �
6LJQDO QDPH 3LQ

)HHG QRQ�LQYHUWLQJ FLUFXLW �WUDQVPLW�UHFHLYH �� �
)HHG LQYHUWLQJ FLUFXLW �WUDQVPLW�UHFHLYH �� �
5HWXUQ QRQ�LQYHUWLQJ FLUFXLW �WUDQVPLW�UHFHLYH �� �
5HWXUQ LQYHUWLQJ FLUFXLW �WUDQVPLW�UHFHLYH �� �
6LJQDO JURXQG �
6KLHOG JURXQG �

%DFN 3DQHO 6HFWLRQ �ï�



�

(�$; ,QWHUQDO &RPPXQLFDWLRQ &RQQHFWLRQ

�UG &RQG

&RQQHFWRU
'%�� )HPDOH (,$��� 'ULYHU (OHFWURQLFV

�

�

�

�

�

�

�

�

�

)LJ� �

'DLV\�FKDLQ �0XOWL�GURS� &RQQHFWLRQV RI 0XOWLSOH 6WDWLRQV

(,$��� 'ULYHU (OHFWURQLFV

7HUPLQDWLRQ UHVLVWRU

&RQQHFWRU
�

'%�� )HPDOH

&RQQHFWRU
�

'%�� )HPDOH

&RQQHFWRU
�

'%�� )HPDOH

&RQQHFWRU
1

'%�� )HPDOH

�UG &RQG

6KLHOG &RPPRQ

5HTXLUHG RQ WKH
FRQWURO VWDWLRQ

)LJ� �

96' ,QSXW
� � 96'V WR GHWHFW PDFKLQH HUURUV
� ��� 9$& VLJQDO GHWHFWLRQ
� � FRQQHFWLRQV �� VLJQDO� � FRPPRQ�� VFUHZ WHUPLQDO W\SH
� &RQQHFWRUV FDSDEOH RI VXSSRUWLQJ �� WR�� $:* ZLUH
� $FWLYH KLJK�ORZ VZLWFK DIIHFWV WKH � LQSXWV· ORJLF VLPXOWDQHRXVO\

� � � �

)LJ� �

7DEOH �
6LJQDO QDPH 7HUPLQDO

9ROWDJH VHQVRU FRPPRQ LQSXW �
9ROWDJH VHQVRU � �96'�� �
9ROWDJH VHQVRU � �96'�� �
9ROWDJH VHQVRU � �96'�� �

&DXWLRQ 1HYHU VKRUW�FLUFXLW RU DSSO\ YROWDJH H[FHHGLQJ WKDW UDWHG WR WKH SLQV RU WHUPL�
QDOV� 'RLQJ VR ZLOO GDPDJH WKH LQWHUQDO FLUFXLW�

%DFN 3DQHO 6HFWLRQ �ï�



�

�ï� 6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV
%HIRUH DSSO\LQJ SRZHU WR WKH (�$;� VHW WKH LQWHUQDO VZLWFKHV E\ IROORZLQJ WKH
SURFHGXUHV RXWOLQHG EHORZ�

'$1*(5� 'LVFRQQHFW SRZHU EHIRUH ZRUNLQJ RQ DQ\ HTXLSPHQW�

&DXWLRQ 7KH (�$; FRPSRQHQWV VKRXOG EH KDQGOHG ZLWK H[WUHPH FDXWLRQ DQG RQO\
ZLWK SURSHU JURXQGLQJ WR SURWHFW WKH HOHFWURQLF FRPSRQHQWV IURP SRVVLEOH
GDPDJH E\ VWDWLF HOHFWULFLW\� 1HYHU VKRUW�FLUFXLW RU DSSO\ YROWDJH H[FHHGLQJ
WKDW UDWHG WR WKH SLQV RU WHUPLQDOV� 'RLQJ VR ZLOO GDPDJH WKH LQWHUQDO FLUFXLWV�

5HPRYLQJ $OO ([WHUQDO &DEOHV
%HIRUH UHPRYLQJ WKH LQWHUQDO PHFKDQLVP IURP WKH KRXVLQJ� EH VXUH WKDW QR
FDEOHV DUH FRQQHFWHG WR ERWK RI WKH 63, ERDUG·V FRQQHFWRUV�

&DXWLRQ ,I WKH 63, ERDUG LV GUDZQ RXW RI WKH KRXVLQJ ZLWK WKH H[WHULRU FDEOLQJ DW�
WDFKHG� WKH 63, ERDUG PD\ EH GDPDJHG�

7R DYRLG WKH QHFHVVLW\ RI GLVFRQQHFWLQJ WKH LQSXW OLQHV� WKH 96' LQSXW FRQ�
QHFWRU LWVHOI FDQ EH UHPRYHG IURP WKH 63, FRPPXQLFDWLRQV ERDUG� 6LPSO\
SUHVV GRZQZDUG RQ WKH FRQQHFWRU� WKHQ SXOO LW IUHH IURP WKH ERDUG� DV VKRZQ
LQ )LJ� ��

)LJ� �

1RWH :LUHV FRQQHFWHG WR WKH (�$; FDVH WHUPLQDOV �QXPEHUHG ����� DUH QRW DI�
IHFWHG E\ UHPRYLQJ WKH LQWHUQDO PHFKDQLVP� 7KRVH ZLUHV FDQ WKHUHIRUH EH OHIW
DWWDFKHG�

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

5HPRYLQJ WKH ,QWHUQDO 0HFKDQLVP IURP WKH (�$; &DVH
2SHQ WKH (�$; E\ SUHVVLQJ WKH KRRN �ORFDWHG RQ WKH ERWWRP RI WKH IURQW SDQ�
HO� ZLWK \RXU ILQJHU ZKLOH SXOOLQJ RXW WKH LQWHUQDO PHFKDQLVP�

+RRN

)LJ� �

5HPRYLQJ WKH 63, %RDUG
5HPRYH WKH 63, ERDUG E\ WLOWLQJ LW XS DQG SXOOLQJ LW RXW RI LWV LQWHUQDO FRQQHF�
WRU�

&DXWLRQ %H FDUHIXO QRW WR GDPDJH DQ\ ZLULQJ RU RWKHU FRPSRQHQWV�

2
1

)LJ� ��

0RXQWLQJ RU 5HPRYLQJ WKH 2XWSXW 8QLW
7R PRXQW WKH 2XWSXW 8QLW� LQVHUW LW LQ WKH GLUHFWLRQ VKRZQ E\ WKH DUURZ� 0RXQW
WKH 2XWSXW 8QLW RULHQWHG VR WKDW WKH 2XWSXW 8QLW·V OHJV ILW QDWXUDOO\ LQWR WKH
VRFNHW�

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

:KHQ UHPRYLQJ WKH 2XWSXW 8QLW� EH VXUH WR ILUVW UHPRYH WKH 63, FRPPXQLFD�
WLRQV ERDUG� EHLQJ FDUHIXO QRW WR GDPDJH WKH 63, ERDUG RU WKH RWKHU LQWHUQDO
FRPSRQHQWV� 2QFH WKH 63, ERDUG LV UHPRYHG� WKH 2XWSXW 8QLW PD\ EH HDVLO\
H[WUDFWHG XVLQJ D VPDOO IODW�EODGH VFUHZGULYHU WR SU\ LW XS�

$
7

2
1

)LJ� ��

/RFDWLRQV RI ,QWHUQDO 6ZLWFKHV
7KH (�$;�9$$���63, 7HPSHUDWXUH &RQWUROOHU UHTXLUHV � 2XWSXW 8QLWV� � IRU
KHDWLQJ� DQG � IRU FRROLQJ� 7KUHH VHWV RI LQWHUQDO VZLWFKHV DUH ORFDWHG RQ WKH
WRS ULJKW VLGH RI WKH FRQWUROOHU�

�� �� ���� �� 7KH IXQFWLRQ VHOHFWRU 6:��� �LQ�OLQH ',3 W\SH� GHWHUPLQHV FRQWURO
PRGH� QRUPDO�UHYHUVH RXWSXW� LQSXW VKLIW� WHPSHUDWXUH VHQVRU VWDQGDUG�
VFDOH LQGLFDWLRQ��& RU �)�� DQG 3,' FRQVWDQW LQGLFDWLRQ ZKHUH PDQXDO
ILQH�WXQLQJ PD\ EH GHVLUDEOH�

�� 7KH DODUP PRGH VHOHFWRU�V� VHW WKH DODUP PRGH IURP WKH QLQH DODUP
IXQFWLRQV DYDLODEOH� LQFOXGLQJ XSSHU DQG ORZHU OLPLW DODUPV� XSSHU OLPLW
DODUP RQO\� ORZHU OLPLW DODUP RQO\� XSSHU DQG ORZHU OLPLW UDQJH DODUP�
DODUPV ZLWK VWDQGE\ VHTXHQFH WKDW HOLPLQDWH QXLVDQFH DODUPV GXULQJ
VWDUW�XS� HYHQW DODUP DQG SURSRUWLRQDO DODUP�

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

�� 7KH RXWSXW VHOHFWRU 6:��� �D VOLGH VZLWFK� PXVW EH VHW WR WKH SURSHU
SRVLWLRQ IRU WKH W\SH RI 2XWSXW 8QLW LQVWDOOHG� )RU 5HOD\� 665� DQG YROW�
DJH 2XWSXW 8QLWV� VHW WKH VZLWFK WR WKH 38/6( SRVLWLRQ �2))�� IRU D FXU�
UHQW 2XWSXW 8QLW� VHW WKH VZLWFK WR WKH &855(17 SRVLWLRQ �21��

2
1

2XWSXW VHOHFWRU �6:���� IRU
WKH (�$;�9$$���63, RQO\2XWSXW VHOHFWRU �6:���� 287�

$ODUP � PRGH VHOHFWRU �6:���� $/0��
$ODUP � PRGH VHOHFWRU �6:���� $/0��

)XQFWLRQ 6HOHFWRU �6:���� )81&7,21�

.H\ 3URWHFW

&RROLQJ

)LJ� ��

7KH WHPSHUDWXUH VHQVRU VHOHFWRU �URWDU\ ',3 W\SH� LV 6:���� ORFDWHG RQ WKH
ERWWRP ULJKW VLGH�

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

(�$; 6ZLWFK 6HWWLQJV
)XQFWLRQ 6HOHFWLRQ� 6:���

�
2
1

� � � � �

6:��� )XQFWLRQV

7DEOH �

)XQFWLRQ
3LQ QR�

)XQFWLRQ
� � � � � �

&RQWURO PRGH

21�2)) 21

&RQWURO PRGH

3,' 2))

2XWSXW
1RUPDO �&RROLQJ� 21

2XWSXW
RSHUDWLRQ

 5HYHUVH

�+HDWLQJ� 2))

,QSXW VKLIW GDWD (QDEOH 21,QSXW VKLIW GDWD
GLVSOD\ 'LVDEOH 2))

7HPSHUDWXUH ',1 217HPSHUDWXUH
6HQVRU VWDQGDUG -,6 2))

'LVSOD\ XQLWV
�) 21

'LVSOD\ XQLWV
�& 2))

3,' FRQVWDQW GDWD (QDEOH 213,' FRQVWDQW GDWD
GLVSOD\ 'LVDEOH 2))

)DFWRU\ VHWWLQJ 2)) 2)) 2)) 2)) 21 2))


)RU WKH (�$;�9$$���63, 7HPSHUDWXUH &RQWUROOHU� ERWK KHDWLQJ RU FRROLQJ RXWSXWV ZLOO
EH VHW WR WKH VDPH FRQWURO PRGH�


)RU WKH (�$;�9$$���63, 7HPSHUDWXUH &RQWUROOHU� RQO\ QRUPDO RSHUDWLRQ LV DYDLODEOH
ZLWK WKH FRROLQJ RXWSXW� RXWSXW RSHUDWLRQ LV QRW VHOHFWDEOH�
7KH 63, 3URWRFRO WHFKQLFDOO\ UHTXLUHV XQLWV WR EH LQ �)� KRZHYHU WKH (�$; FDQ EH VHW
IRU �& LI GHVLUHG�

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

$GYDQFHG 3,' &RQWURO
2PURQ·V DGYDQFHG 3,' FRQWURO DGGV D IHHG�IRUZDUG �))� IXQFWLRQ WR FRQYHQ�
WLRQDO 3,' FRQWURO� ,Q WKH GLDJUDP EHORZ� WKH FRQYHQWLRQDO 3,' FRQWUROOHU
UHVSRQGV WR GLVWXUEDQFH �G� WR TXLFNO\ DFKLHYH VWDELOLW\� +RZHYHU� LW RYHU�
VKRRWV WKH WDUJHW YDOXH EHFDXVH LW ODFNV VXIILFLHQW FRQWURO� 2PURQ SUHYHQWV
RYHUVKRRW LQ 3,' FRQWURO E\ XVLQJ D IHHG�IRUZDUG IXQFWLRQ WKDW LV QRW DIIHFWHG
E\ WKH GLVWXUEDQFH� $V VKRZQ EHORZ� WKH IHHG�IRUZDUG IXQFWLRQ RSHUDWHV IURP
WKH WDUJHW YDOXH �U� WR DFKLHYH IDVW UHVSRQVH ZLWKRXW RYHUVKRRWLQJ WKH WDUJHW
YDOXH�

))

3,'
U &RQWURO

REMHFW
\

� �

� � �

G

�

)LJ� ��

,I UHVSRQVH WR WDUJHW YDOXH LPSURYHV� UHVSRQVH WR H[WHUQDO
GLVWXUEDQFH GHJUDGHV�

,I UHVSRQVH WR H[WHUQDO GLVWXUEDQFH LPSURYHV� UHVSRQVH WR
WDUJHW YDOXH GHJUDGHV�

5HVSRQVH WR ERWK WDUJHW YDOXH DQG H[WHUQDO GLVWXUEDQFH LV H[FHOOHQW
ZLWK IHHG�IRUZDUG IXQFWLRQ VXSSOHPHQWLQJ 3,' DFWLRQ�

3,' DFWLRQ RI

FRQYHQWLRQDO

FRQWUROOHUV

2PURQ·V

(�$;

FRQWUROOHU

)LJ� ��

.H\ 3URWHFWLRQ
7KH NH\ SURWHFW VZLWFK LV XVHG WR SURWHFW WKH FRQWUROOHU DJDLQVW XQDXWKRUL]HG
IURQW SDQHO VHWWLQJ FKDQJHV� :KHQ WKH VHWWLQJ NH\ ORFNRXW VZLWFK �6:���� LV
VHW WR WKH 2Q SRVLWLRQ� WKH OHYHO NH\� XS DQG GRZQ NH\V� DQG WKH DXWR�WXQLQJ
�$7� NH\ FDQQRW EH RSHUDWHG� ,Q HIIHFW WKH 7HPSHUDWXUH &RQWUROOHU LV ZULWH�
SURWHFWHG DQG RQO\ WKH VHW YDOXHV �VXFK DV DODUP YDOXHV� FDQ EH UHDG RXW
IURP WKH IURQW SDQHO�
7DEOH �

.H\ 3URWHFW 6ZLWFK

2)) 21

0RGH NH\ (QDEOHG (QDEOHG

8S NH\ (QDEOHG 'LVDEOHG

'RZQ NH\ (QDEOHG 'LVDEOHG

$7 NH\ $7 (QDEOHG 'LVDEOHG

/HYHO NH\ (QDEOHG 'LVDEOHG


)DFWRU\ VHWWLQJ� 2))

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

2XWSXW 6HOHFWRUV
7DEOH �

3XOVH�&XUUHQW 6HOHFWRU

8QLW 6ZLWFK SRVLWLRQ

5HOD\ 2XWSXW 8QLW 3XOVH
665 2XWSXW 8QLW 3XOVH
9ROWDJH 2XWSXW 8QLW 3XOVH
&XUUHQW 2XWSXW 8QLW &XUUHQW


)DFWRU\ VHWWLQJ� 38/6(

$ODUP 0RGH 6HOHFWLRQ
2QH RU WZR DODUP PRGH VHOHFWRUV DUH SURYLGHG GHSHQGLQJ RQ WKH H[DFW PRG�
HO RI (�$;� $/0� �6:���� IRU DOO W\SHV DQG $/0� �6:���� IRU
(�$;�$���63,� 1LQH DODUP PRGHV� OLVWHG LQ WKH WDEOH EHORZ� FDQ EH VHOHFWHG
XVLQJ WKHVH VZLWFKHV� $ODUP VZLWFKHV DUH IDFWRU\ VHW WR SRVLWLRQ � IRU 8SSHU
/LPLW $ODUP�

�

�

�

�

�
�

�

�

��

)LJ� ��

7DEOH �

1R� $ODUP PRGH &KDUDFWHU FRGH LQ GLVSOD\
OHYHO �

$ODUP RXWSXW RSHUDWLRQ 6HWWLQJ UDQJH

� 1R DODUP 1RWKLQJ GLVSOD\HG 2XWSXW RII
� 8SSHU� DQG ORZHU�OLPLW DODUPV [[ � WR ���� �7&�


� WR ����� �3W�


� 8SSHU�OLPLW DODUP [ ���� WR ���� �7&�

����� WR ����� �3W�

� /RZHU�OLPLW DODUP [

� 8SSHU� DQG ORZHU�OLPLW UDQJH
DODUP

[ [ � WR ���� �7&�
� WR ����� �3W�

� 8SSHU� DQG ORZHU�OLPLW DODUP
ZLWK VWDQGE\ VHTXHQFH

[ [

� 8SSHU�OLPLW DODUP ZLWK
VWDQGE\ VHTXHQFH

[ ���� WR ���� �7&�
����� WR ����� �3W�

� /RZHU�OLPLW DODUP ZLWK
VWDQGE\ VHTXHQFH

[

� (YHQW DODUP <

��

� 3URSRUWLRQDO DODUP 5HIHU WR WKH
H[SODQDWLRQ
WKDW IROORZV�


7&� 7KHUPRFRXSOH


37� 3ODWLQXP UHVLVWDQFH WKHUPRPHWHU
;� $ODUP YDOXH
<� $Q DEVROXWH YDOXH ZLWKLQ WKH VHOHFWHG WHPSHUDWXUH VFDOH UDQJH

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

1HJDWLYH $ODUP 9DOXHV
,I D QHJDWLYH YDOXH LV VHW DV ;� WKH RSHUDWLRQ ZLOO EH DV IROORZV�

/RZHU�OLPLW DODUP

; ;

;

63 63

63

8SSHU�OLPLW DODUP

3URSRUWLRQDO DODUP

)LJ� ��

3URSRUWLRQDO $ODUP
$/0 � FDQ EH XVHG WR VHOHFW WKH SURSRUWLRQDO DODUP PRGH �6ZLWFK SRVLWLRQ ��
IRU (�$;�$���63, DQG (�$;�$+���63, RQO\� $ODUP PRGH � KDV QR IXQFWLRQ
IRU (�$;�9$$���63,�

7KH SURSRUWLRQDO DODUP IXQFWLRQ LV LQLWLDWHG ZKHQ WKH WHPSHUDWXUH UHDFKHV D
VHW DODUP SRLQW �$ LQ )LJ� ���� ZKLFK LV WKH ORZHU OLPLW RI D SURSRUWLRQDO EDQG�
:KHQ WKH WHPSHUDWXUH ULVHV WR WKH XSSHU OLPLW RI WKH SURSRUWLRQDO EDQG �SRLQW
% LQ WKH ILJXUH�� WKH DODUP RXWSXW LV WXUQHG RQ�

;

21

%
3%

$
63

)LJ� ��

3URSRUWLRQDO EDQG �IL[HG DW ���&��)�

3URSRUWLRQDO SHULRG LV �� VHFRQGV

7KH RSHUDWLRQ RI WKH DODUP IXQFWLRQ LV QRW DIIHFWHG E\ SLQ � RI WKH IXQFWLRQ
VHOHFWRU �6:�����

6WDQGE\ 6HTXHQFH
$ODUP IXQFWLRQV ZLWK VWDQG�E\ VHTXHQFH VXSSUHVV QXLVDQFH DODUPV ZKHQ WKH
FRQWUROOHU LV ILUVW SRZHUHG XS� &KRRVLQJ DODUP PRGH � HOLPLQDWHV QXLVDQFH
DODUPV RQ ERWK WKH KLJK DQG ORZ DODUP� PRGH QXPEHU � HOLPLQDWHV MXVW WKH
KLJK DODUP DQG VHWWLQJ QXPEHU � MXVW WKH ORZ�

$V VKRZQ LQ )LJ� ��� WKH DODUP RXWSXW LV VXSSUHVVHG XQWLO WKH WHPSHUDWXUH
H[FHHGV WKH DODUP EDQG RU DODUP OLPLW RQH WLPH�

:KHQ WKH WHPSHUDWXUH ULVHV IURP WKH VHW WHPSHUDWXUH

8SSHU�OLPLW DODUP

6HW WHPSHUDWXUH

/RZHU�OLPLW DODUP

$ODUP RXWSXW
21

2))

8SSHU�OLPLW DODUP

6HW WHPSHUDWXUH

/RZHU�OLPLW DODUP

$ODUP RXWSXW
21

2))

:KHQ WKH WHPSHUDWXUH IDOOV EHORZ WKH VHW WHPSHUDWXUH

)LJ� ��

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�
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6HQVRU 6HOHFWRU� 6:���

7HPSHUDWXUH VHQVRU VHOHFWRU �6:���� ,1387�

)LJ� ��

�

�

�

�

�
�

�

�

��

6:���

)LJ� ��

7DEOH �

6HOHFWRU 6HQVRU
6HWWLQJ WHPSHUDWXUH UDQJH ,QGLFDWLRQ WHPSHUDWXUH UDQJH

6HOHFWRU 6HQVRU
�& �) �& �)

� 5 � WR ���� � WR ���� ��� WR ���� �� WR ����
� 6 � WR ���� � WR ���� ��� WR ���� �� WR ����
� . ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ����
� - ���� WR ��� ���� WR ���� ���� WR ��� ���� WR ����
� 7 ���� WR ��� ���� WR ��� ���� WR ��� ���� WR ���
� ( � WR ��� � WR ���� ��� WR ��� �� WR ����
� -3W��� ����� WR ����� ����� WR ����� ����� WR ����� ����� WR �����
� 3W��� ����� WR ����� ����� WR ����� ����� WR ����� ����� WR �����
� / ���� WR ��� ���� WR ���� ���� WR ��� ���� WR ����
� 8 ���� WR ��� ���� WR ��� ���� WR ��� ���� WR ���

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

6HWWLQJ WKH 63, 6ZLWFKHV

5HFHLYH PRQLWRU
/('

6HQG PRQLWRU /('

7HUPLQDWRU VZLWFK

6ZLWFK �

6ZLWFK �

)LJ� ��

6:�

� � � � � � � �

21

)LJ� ��

7DEOH ��
)XQFWLRQ 3LQ QR�

� � � � � � � �
%DXG UDWH
 ���� EDXG 2)) 2)) 2))

���� EDXG 21 2)) 2))
���� EDXG 2)) 21 2))
���� EDXG 21 21 2))
����� EDXG 2)) 2)) 21

'HYLFH ,'
�G L O�



�� �0ROG 7&� 2)) 2)) 2))
�GHFLPDO�

 �� �&KLOOHU� 21 2)) 2))

�� �'U\HU� 2)) 21 2))
�� �*HQHUDO 7&� 21 21 2))

96' LQSXWV $FWLYH KLJK 2))S
$FWLYH ORZ 21

:ULWH PRGH RI (�$; %DFNXS PRGH 2))
5$0 ZULWH PRGH 21

)DFWRU\ VHWWLQJ 2)) 21 2)) 2)) 2)) 2)) 2)) 2))

2WKHU VZLWFK VHWWLQJV DUH UHJDUGHG DV ����� ESV�


2WKHU VZLWFK VHWWLQJV DUH UHJDUGHG DV ���
6HWWLQJ WKH %DXG 5DWH� 6:�� 3LQV � WR �

7KH EDXG UDWH GHWHUPLQHV WKH WUDQVPLVVLRQ VSHHG IRU FRPPXQLFDWLRQV ZLWK
WKH 63, FRQWURO VWDWLRQ� ,W LV VHW E\ ',3 VZLWFK � �6:��� SLQV � WR � RQ WKH 63,
ERDUG� 6HW WKH EDXG UDWH WR WKH IDVWHVW UDWH DYDLODEOH WR WKH 63, FRQWURO VWD�
WLRQ·V FRQWUROOHU�

6HWWLQJ WKH 'HYLFH ,' �'(9,'�� 6:�� 3LQV � WR �
7KH GHYLFH LGHQWLILFDWLRQ FDQ EH FKRVHQ IURP DPRQJ WKH IROORZLQJ OLVW
GHSHQGLQJ RQ KRZ WKH (�$; LV WR EH XVHG�
7DEOH ��

'HYLFH ,'
�GHFLPDO�

'HYLFH ,' �KH[� &RQWUROOHU 7\SH

�� �� 0ROG 7&
�� �� &KLOOHU

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�



��

'HYLFH ,'
�GHFLPDO�

&RQWUROOHU 7\SH'HYLFH ,' �KH[�

�� �� 'U\HU
�� �� 6HOI�7XQLQJ *HQHUDO 3XUSRVH 7&

7KH GHYLFH ,' LV IDFWRU\ VHW WR '(9,' �� �GHFLPDO��

6HWWLQJ WKH 96' ,QSXWV $FWLYH +LJK�/RZ� 6:�� 3LQ �
$FWLYH KLJK�ORZ LV VHW E\ ',3 VZLWFK �� SLQ ��
:KHQ DFWLYH KLJK� 96' LQSXWV � WR � DUH UHJDUGHG DV ORJLFDOO\ KLJK ��� ZKHQ
WKH LQSXW YROWDJH H[FHHGV �� 9 UHODWLYH WR FRPPRQ� :KHQ DFWLYH ORZ� WKH\
DUH UHJDUGHG DV ORJLFDOO\ KLJK ��� ZKHQ WKH LQSXW YROWDJH LV EHORZ �� 9�
3URFHVV VWDWXV RU DODUP VWDWXV ZLOO FKDQJH GHSHQGLQJ XSRQ 96' LQSXW VWDWXV�
8QOHVV DOO � 96'V DUH ORJLFDOO\ KLJK� D PDFKLQH HUURU FDQ EH GHWHFWHG E\ WKH
PDVWHU VWDWLRQ�
8QXVHG 96'V PXVW EH VHW WR ORJLFDO KLJK�
2QO\ RQH FRPPRQ OLQH VKRXOG EH XVHG�
7R FRQILJXUH� FRQQHFW HDFK 96' WR RQH RI WKH HTXLSPHQW·V ��� 9 $& SRZHU
OLQHV DQG WKH FRPPRQ 96' LQSXW WR WKH FRPPRQ SRZHU OLQH RI DOO 96'�PRQL�
WRUHG HTXLSPHQW�

'$1*(5� &DUH VKRXOG EH XVHG ZKHQ KDQGOLQJ WKH 96' FRQQHFWRU GXH WR WKH SRVVLEOH
SUHVHQFH RI ��� 9 $&�

1RWH 7KH 63, ERDUG LV IDFWRU\ VHW WR DFWLYH KLJK�

6HWWLQJ WKH :ULWH 0RGH� 6:�� 3LQ �
7KH ZULWH PRGH RI WKH (�$; LV VHW E\ ',3 VZLWFK �� SLQ ��
7KH VHOHFW YDOXH GDWD VHQW IURP WKH PDVWHU VWDWLRQ LV LQWHUQDOO\ VWRUHG LQ WKH
(�$;� ZKLFK KDV QRQ�YRODWLOH PHPRU\ DQG 5$0� 7KH VHOHFW YDOXH LV VWRUHG LQ
WKH QRQ�YRODWLOH PHPRU\ HYHQ ZKHQ WKH SRZHU LV WXUQHG RII� 7KH 5$0� KRZ�
HYHU� VKRXOG EH XVHG LQVWHDG RI WKH QRQ�YRODWLOH PHPRU\ LI WKH VHOHFW YDOXH
PXVW EH FKDQJHG IUHTXHQWO\ ZKLOH RSHUDWLQJ WKH (�$;� 7KLV LV EHFDXVH WKH
VHUYLFH OLIH RI WKH QRQ�YRODWLOH PHPRU\� LI LW LV XVHG IUHTXHQWO\� ZLOO EH VKRUW
ZKHQ FRPSDUHG ZLWK WKH 5$0�
7KH (�$; KDV WZR NLQGV RI ZULWH PRGHV �EDFNXS PRGH DQG 5$0 ZULWH
PRGH�� HLWKHU RI ZKLFK FDQ EH FKRVHQ IRU GDWD VWRUDJH�

%DFNXS 0RGH
,Q WKH EDFNXS PRGH� DOO VHW YDOXHV DUH VWRUHG LQ QRQ�YRODWLOH PHPRU\ DQG
5$0� 7KLV PRGH VKRXOG QRW EH VHOHFWHG LI WKH YDOXH \RX VHW PXVW EH IUH�
TXHQWO\ FKDQJHG �PRUH WKDQ D IHZ WLPHV D GD\ LQ VLQJOH YDOXH FRQWURO RSHUD�
WLRQ� IRU H[DPSOH� ZKLOH RSHUDWLQJ WKH (�$;�
7KH (�$; DXWRPDWLFDOO\ HQWHUV LWV EDFNXS PRGH LQLWLDOO\ HDFK WLPH SRZHU LV
WXUQHG RQ� 7KH QRQ�YRODWLOH PHPRU\ DOVR VWRUHV GDWD ZKHQ WKH (�$; LV LQ
ORFDO PRGH�
7KH IROORZLQJ EORFN GLDJUDP VKRZV WKH FRQGLWLRQ RI GDWD VWRUDJH IRU WKH
EDFNXS PRGH DQG ORFDO PRGH�

�/RFDO PRGH�

.H\V

&RPPXQLFDWLRQV ERDUG

&38

1RQ�YRODWLOH PHPRU\

5$0

�5HPRWH PRGH�

)LJ� ��

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�
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5DP :ULWH 0RGH
,Q WKH 5$0 ZULWH PRGH� DOO VHW YDOXHV DUH VWRUHG LQ 5$0 ZKLOH SRZHU LV RQ�
7KLV PRGH VKRXOG EH VHOHFWHG LI WKH YDOXH \RX VHW PXVW EH FKDQJHG IUHTXHQW�
O\ �LQ SURJUDP FRQWURO RSHUDWLRQ� IRU H[DPSOH�� $Q\ VHW YDOXH VWRUHG LQ WKH
5$0 LV ORVW ZKHQ WKH SRZHU LV WXUQHG RII� (YHQ LI WKH PRGH LV VZLWFKHG IURP
5DP :ULWH 0RGH WR %DFNXS 0RGH� WKH YDOXH FDQQRW EH ZULWWHQ LQWR WKH QRQ�
YRODWLOH PHPRU\�
7KH IROORZLQJ EORFN GLDJUDP VKRZV WKH GDWD VWRUDJH LQ WKH 5$0 ZULWH PRGH�

&RPPXQLFDWLRQV ERDUG &38 5$0

)LJ� ��

:ULWH 0RGH 6HOHFWLRQ DQG 5HPRWH�/RFDO 0RGHV
6ZLWFKLQJ IURP WKH UHPRWH PRGH WR WKH ORFDO PRGH RU YLFH YHUVD GRHV QRW
DIIHFW WKH ZULWH PRGH ZKLFK ZDV SUHYLRXVO\ VHW� $Q\ YDOXHV WKDW KDYH EHHQ
VHW DUH DXWRPDWLFDOO\ VWRUHG LQ WKH QRQ�YRODWLOH PHPRU\ ZKHQ WKH PRGH LV
VZLWFKHG IURP WKH UHPRWH PRGH WR WKH ORFDO PRGH� ,Q WKH ORFDO PRGH� YDOXHV
DUH VWRUHG LQ WKH QRQ�YRODWLOH PHPRU\ UHJDUGOHVV RI WKH ZULWH PRGH WKDW KDV
EHHQ VHOHFWHG�

1RWH 7KH 63, ERDUG LV IDFWRU\ VHW WR EDFNXS PRGH�

6HWWLQJ WKH $GGUHVV RQ WKH 63, %RDUG� 6:�
(DFK 63, WULEXWDU\ LV DVVLJQHG D VSHFLILF DGGUHVV WR HQDEOH HDV\ LGHQWLILFDWLRQ
RI WKH YDULRXV 63, WULEXWDULHV GXULQJ FRPPXQLFDWLRQ ZLWK WKH 63, FRQWURO VWD�
WLRQ� 7KH VDPH DGGUHVV PD\ QRW EH VHW IRU PRUH WKDQ RQH WULEXWDU\ RI HDFK
'HYLFH ,' ZLWKLQ WKH VDPH QHWZRUN�
7KH DGGUHVV LV VHW E\ ',3 VZLWFK �� DQG PXVW EH VHW ZLWKLQ WKH UDQJH RI �� WR
���� 7KH VHWWLQJV RI � WR �� DUH UHJDUGHG DV ��� DQG ��� DV ���� 3LQV � WR �
UHVSHFWLYHO\ FRUUHVSRQG WR �� WR ���

1RWH 7KH 63, ERDUG LV IDFWRU\ VHW WR ���

�� �� �� �� �� �� �� ��

� � � � � � � �

216:�

)LJ� ��

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�
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6HWWLQJ WKH 7HUPLQDWRU� 6:�
7XUQ 21 WKH WHUPLQDWRU 6:� RI WKH (�$; DW WKH HQG RI WKH WUDQVPLVVLRQ OLQH�
$OO RWKHU XQLWV RQ WKH QHWZRUN PXVW KDYH 6:� WXUQHG 2))� 5HIHU WR )LJ� ���
5HIHU WR WKH 63, FRQWURO VWDWLRQ PDQXIDFWXUHU·V RSHUDWLRQ PDQXDO IRU LWV WHU�
PLQDWLRQ UHTXLUHPHQWV�

&DXWLRQ ,I D ZURQJ FRQWUROOHU LV GHVLJQDWHG DV WKH WHUPLQDWRU� WKH RSHUDWLQJ FXUUHQW ZLOO
LQFUHDVH� WKXV FDXVLQJ WKH 7HPSHUDWXUH &RQWUROOHU WR PDOIXQFWLRQ�

&RPPXQLFDWLRQV
FRQQHFWRU

7HUPLQDWRU VZLWFK �6:��

)LJ� ��

21

2)) 6:�

)LJ� ��

5H�FRQQHFWLQJ &RPSRQHQWV
$IWHU DOO VZLWFK VHWWLQJV DUH FRPSOHWHG� PRXQW WKH 63, FRPPXQLFDWLRQ ERDUG
RQWR WKH XQLW� DQG WKHQ LQVHUW WKH XQLW DV IDU DV LW ZLOO JR LQWR WKH (�$; KRXV�
LQJ�

&DXWLRQ &RQILUP WKDW WKH KRRN DW WKH ERWWRP RI WKH KRXVLQJ LV VHFXUHO\ HQJDJHG�
RWKHUZLVH� WKH LQWHUQDO PHFKDQLVP PD\ IDOO RXW ZKHQ D FDEOH LV FRQQHFWHG WR
WKH FRPPXQLFDWLRQ ERDUG·V FRQQHFWRUV DW WKH EDFN RI WKH KRXVLQJ�

:LUH WKH 96' FRQQHFWRU� $IWHU QRUPDOO\ WLJKWHQLQJ WKH 96' WHUPLQDO VFUHZV�
WLJKWHQ DQRWKHU KDOI�WXUQ VR WKDW WKH OHDG ZLUH LV SUHVVHG GRZQ FRPSOHWHO\
DQG ORFNHG WR SUHYHQW ORRVHQLQJ� 7KHQ FRQILUP WKDW WKH ZLUH LV SURSHUO\ IL[HG
WR WKH WHUPLQDO� $WWDFK WKH 96' FRQQHFWRU WR WKH 63, ERDUG�
6HFXUHO\ LQVHUW WKH FRPPXQLFDWLRQV FRQQHFWRU IURP WKH H[WHUQDO V\VWHP LQWR
WKH FRPPXQLFDWLRQV FRQQHFWRU RQ WKH 7HPSHUDWXUH &RQWUROOHU� $IWHU FRQQHF�
WLRQ� WLJKWHQ WKH VFUHZV RQ HLWKHU VLGH RI WKH FRPPXQLFDWLRQV FRQQHFWRU ZLWK
D VFUHZGULYHU� 5HIHU WR )LJ� ���

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�
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,I \RX DUH XVLQJ DQ HTXLYDOHQW FRQQHFWRU� EH VXUH WKDW WKH FRQQHFWRU VFUHZV
DUH WKH IROORZLQJ PHWULF VL]H� 0��� [ ���� PP�

)LJ� ��

6HWWLQJ WKH (�$; ,QWHUQDO 6ZLWFKHV 6HFWLRQ �ï�
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6(&7,21 �
,QVWDOODWLRQ

��� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RXQWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� :LULQJ
7HUPLQDO &RQQHFWLRQV

7KH IROORZLQJ DUH WKH WHUPLQDO FRQQHFWLRQV IRU WKH (�$; 7HPSHUDWXUH &RQ�
WUROOHUV ZLWK 63, 3URWRFRO &RPPXQLFDWLRQ )XQFWLRQ�

(�$;�$���63, 7HPSHUDWXUH &RQWUROOHU
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�

�� 9'&
�� P$

� WR �� P$

$ODUP RXWSXW �

&RQWURO
RXWSXW

$ODUP RXWSXW �

5HOD\ 2XWSXW
8QLW (���5

9ROWDJH
2XWSXW 8QLW
(���4
(���4�
(���4�

&XUUHQW 2XWSXW
8QLW (���&

6KLIW VHW LQSXW /HDYH VKRUW EDU DW �� DQG �� FRQQHFWHG
ZKHQ WKHUPRFRXSOH LV XVHG�

��� WR ��� 9$&� ����� +]

'LVFRQQHFW VKRUW EDU DW �� DQG �� ZKHQ
SODWLQXP UHVLVWDQFH WKHUPRPHWHU LV XVHG�

665 2XWSXW
8QLW (���6

)LJ� ��

(�$;�$+���63, 7HPSHUDWXUH &RQWUROOHU

*URXQG )* WHUPLQDO �� WR DYRLG DPELHQW QRLVH�
'R QRW FRQQHFW XQXVHG WHUPLQDOV�

8VH WKHVH WHUPLQDOV ZKHQ FRQQHFWLQJ D
WKHUPRFRXSOH �GR QRW UHPRYH VKRUW EDU IURP
WHUPLQDOV �� DQG ����

8VH WKHVH WHUPLQDOV ZKHQ XVLQJ D SODWLQXP
UHVLVWDQFH WKHUPRPHWHU �UHPRYH VKRUW EDU
IURP WHUPLQDOV �� DQG ����

665
2XWSXW
8QLW
(���6

9ROWDJH
2XWSXW 8QLW
(���4
(���4�
(���4�

5HOD\ 2XWSXW
8QLW (���5
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&RQWURO RXWSXW

$ODUP RXWSXW

+HDWHU EXUQRXW DODUP RXWSXW


&XUUHQW WUDQVIRUPHU



)*

%

%

$

�

��� WR ��� 9$&� ����� +]
ï

ï

)LJ� ��

 +HDWHU EXUQRXW DODUP RXWSXW WHUPLQDO LV XVHG WR LQGLFDWH ERWK KHDWHU EXUQRXW DQG VHQVRU HUURUV�


 &XUUHQW 7UDQVIRUPHU PXVW EH HLWKHU (���&7� RU (���&7��

,QVWDOODWLRQ 6HFWLRQ �ï�
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(�$;�9$$���63, 7HPSHUDWXUH &RQWUROOHU
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&RROLQJ
RXWSXW

+HDWLQJ
RXWSXW

�� 9'&
�� P$

$ODUP
RXWSXW

� WR �� P$

�� 9'&
�� P$

6KLIW VHW LQSXW /HDYH VKRUW EDU DW �� DQG �� FRQQHFWHG ZKHQ
WKHUPRFRXSOH LV XVHG�

'LVFRQQHFW VKRUW EDU DW �� DQG �� ZKHQ
SODWLQXP UHVLVWDQFH WKHUPRPHWHU LV XVHG�

��� WR ��� 9$&� ����� +]

� WR �� P$

5HOD\ 2XWSXW
8QLW (���5

9ROWDJH
2XWSXW 8QLW
(���4
(���4�
(���4�

&XUUHQW 2XWSXW
8QLW (���&

665
2XWSXW
8QLW
(���6

)LJ� ��

1RWH �� 7KH ILHOG JURXQG �)*� WHUPLQDO �� GRHV QRW XVXDOO\ KDYH WR EH JURXQGHG�
*URXQG LW WKURXJK D UHVLVWDQFH RI OHVV WKDQ ���W RQO\ ZKHQ WKH 7HPSHUD�
WXUH &RQWUROOHU LV SODFHG LQ DQ HOHFWULFDOO\ QRLV\ HQYLURQPHQW�

�� 'R QRW XVH WKH YDFDQW WHUPLQDOV�

,QVWDOODWLRQ 6HFWLRQ �ï�



��

�ï� 0RXQWLQJ
&RPPXQLFDWLRQV &RQQHFWRU

%HIRUH PRXQWLQJ WKH 7HPSHUDWXUH &RQWUROOHU� EH VXUH WR FRQVLGHU WKH DGGHG
GHSWK UHTXLUHG E\ FRQQHFWHG FDEOHV�

&RQWURO 3DQHO


�


�

)LJ� ��

7DEOH ��
'HSWK RI WKH PDLQ ERG\ IURP SDQHO ZKHQ PRXQWHG


�� :LWKRXW 20521 ;0� '�VXE
&RQQHFWRU 
�� :LWK 20521 ;0� '�VXE &RQQHFWRU

��� PP 1R OHVV WKDQ ��� PP ���SLQ FRQQHFWRU�

7KH IROORZLQJ 20521 '�6XE FRQQHFWRU LV UHFRPPHQGHG�
� SLQ� ;0�$����� �SOXJ� � ;0�6����� �KRRG�
&DEOH OHQJWK� ��� P PD[LPXP �WRWDO�

3DQHO &XWRXW
7KH GLPHQVLRQV RI WKH 7HPSHUDWXUH &RQWUROOHU FRQIRUP WR ',1 ������

0RXQWLQJ 6HFWLRQ �ï�



��

5HFRPPHQGHG SDQHO WKLFNQHVV LV ���� WR ���� LQFKHV�

3DQHO FXWRXW
'LPHQVLRQV

�� ����
��

�� ����
��

>����@

>����@

��� PLQ�
������

�� ����
��

>����@

/

6LGH�E\�VLGH PRXQWLQJ
RI VHYHUDO FRQWUROOHUV

)RU VLGH�E\�VLGH PRXQWLQJ�
/  �� PP [ QXPEHU RI XQLWV � ��� PP

����� LQ [ QXPEHU RI XQLWV � ���� LQ�

�

�

8QLWV  PP �LQFKHV�

)LJ� ��

,QVWDOO WKH 7HPSHUDWXUH &RQWUROOHU LQ D ORFDWLRQ QRW H[SRVHG WR H[FHVVLYH GXVW
RU FRUURVLYH JDVHV� /RFDWLRQV H[SRVHG WR KHDY\ VKRFN RU YLEUDWLRQ� ZDWHU RU
RLO VSUD\V RU KLJK WHPSHUDWXUHV VKRXOG DOVR EH DYRLGHG�

7KH (�$; 7HPSHUDWXUH &RQWUROOHU QHHGV WR EH LVRODWHG IURP HTXLSPHQW WKDW
JHQHUDWHV VWURQJ KLJK�IUHTXHQF\ HOHFWULFDO QRLVH �VXFK DV ZHOGLQJ HTXLS�
PHQW��

0RXQWLQJ %UDFNHWV
7R PRXQW WKH (�$; LQWR WKH SDQHO� IROORZ WKLV SURFHGXUH�

�� �� ���� �� 6OLGH WKH XQLW LQWR SRVLWLRQ
�� )URP WKH EDFN RI WKH (�$;� DWWDFK WKH PRXQWLQJ EUDFNHWV LQWR WKH FKDQ�

QHOV UXQQLQJ EDFN WR IURQW DORQJ WKH WRS DQG ERWWRP RI WKH (�$;� 6HH
)LJ� �� IRU WKH SURSHU FRQILJXUDWLRQ�

)LJ� ��

0RXQWLQJ 6HFWLRQ �ï�



��

�� 6FUHZ WKH ILQJHU�EROWV LQWR WKH (�$;� WKH FOLS DW WKH IURQW RI WKH PRXQWLQJ
EUDFNHW ZLOO JULS WKH SDQHO DW WKH IURQW RI WKH XQLW�

)LJ� ��

(�$; 7HUPLQDO &RQQHFWLRQ
8VH 0��� VROGHUOHVV WHUPLQDOV ZLWK WKH 7HPSHUDWXUH &RQWUROOHU·V 0��� VHOI�
ULVLQJ SUHVVXUH SODWH VFUHZV�

)RU VROGHU�GLSSHG OHDGV� VWULS � WR �� PP RI WKH OHDG ZLUH DQG FDUHIXOO\ FRP�
SDFW WKH ZLUH WLS�

'R QRW WLJKWHQ WKH WHUPLQDO VFUHZ ZLWK H[FHVVLYH IRUFH�

7KH WHUPLQDO EORFN RI WKH 7HPSHUDWXUH &RQWUROOHU LV FRQVWUXFWHG VR WKDW OHDG
ZLUHV FDQ EH FRQQHFWHG WR DOO WKH WHUPLQDOV IURP WKH VDPH GLUHFWLRQ�
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��

��

��

��

7RS

%RWWRP

)LJ� ��

0RXQWLQJ 6HFWLRQ �ï�
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7HPSHUDWXUH 6HQVRU &RQQHFWLRQ
7R UHGXFH LQGXFHG QRLVH� WKH OHDG ZLUHV FRQQHFWLQJ WKH WHPSHUDWXUH VHQVRU
WR WKH 7HPSHUDWXUH &RQWUROOHU PXVW EH VHSDUDWHG IURP WKH SRZHU OLQHV DQG
ORDG OLQHV ZKHUHYHU SRVVLEOH� 8VH WKH VSHFLILHG FRPSHQVDWLQJ FRQGXFWRUV IRU
WKHUPRFRXSOHV� :KHQ XVLQJ D WKHUPRFRXSOH DV WKH WHPSHUDWXUH VHQVRU�
DWWDFK WKH VKRUW�FLUFXLW EDU VKRZQ LQ WKH WHUPLQDO EORFN RQ WKH KRXVLQJ�

8VH OHDG ZLUHV KDYLQJ D VPDOO UHVLVWDQFH IRU SODWLQXP 57' VHQVRUV� %H VXUH
WR UHPRYH WKH VKRUW�FLUFXLW EDU IURP WKH WHUPLQDOV ZKHQ XVLQJ WKH SODWLQXP
57' VHQVRU�

7HUPLQDO /D\RXW 'LDJUDP
7KH 7HPSHUDWXUH &RQWUROOHU DOORZV DQ LQSXW DQG RXWSXW GHYLFH WR EH IUHHO\
VHOHFWHG� 8VH WKH WHUPLQDO OD\RXW GLDJUDP RQ WKH KRXVLQJ RI WKH FRQWUROOHU WR
LGHQWLI\ WKH RXWSXW GHYLFH PRXQWHG LQ WKH 7HPSHUDWXUH &RQWUROOHU E\ PDUNLQJ
WKH GLDJUDP DV IROORZV�

(QWHU D FKHFN PDUN ZLWK D IHOW�WLS SHQ�
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�

�

�

��

�

�

��

�

��

��� WR ��� 9$&
����� +] �� 9$

��

��

��

��

2XWSXW

$ODUP � �$
��� 9$&

5(/$<
81,7
�$
���9$&

665
81,7
�$
���9$&

(�$;�$
7HPSHUDWXUH &RQWUROOHU

¾

)LJ� ��

6WLFNHUV
6WLFNHUV LQGLFDWLQJ WKH 7HPSHUDWXUH 6HQVRU W\SH DQG 2XWSXW 8QLW DUH VXS�
SOLHG ZLWK HDFK XQLW� $WWDFK WKHVH VWLFNHUV RQ WKH IURQW SDQHO DV VKRZQ VR WKDW
WKH 7HPSHUDWXUH 6HQVRU DQG 2XWSXW 8QLW PRXQWHG LQ WKH 7HPSHUDWXUH &RQ�
WUROOHU FDQ EH LGHQWLILHG DW D JODQFH�

$7

6WLFNHU LGHQWLI\LQJ
RXWSXW W\SH

6WLFNHU LGHQWLI\LQJ
7HPSHUDWXUH 6HQVRU

$ODUP �

,QSXW 6KLIW

3 %DQG

, 7LPH �V�

' 7LPH

63 /LPLW /RZ

63 /LPLW +LJK

&RXQW 3HULRG �V�

+\VWHUHVLV

2XWSXW ���

,QSXW 7\SH

287387 ,1387

/HYHO NH\

0RGH NH\

)LJ� ��

0RXQWLQJ 6HFWLRQ �ï�
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0RXQWLQJ 6HFWLRQ �ï�
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6(&7,21 �
2SHUDWLRQ

��� 6HWWLQJ WKH (�$; &RQWUROOHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDPPLQJ WKH (�$; ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� (�$;�$���63, ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (�$;�$+���63, ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (�$;�9$$���63, ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 6HWWLQJ WKH (�$; &RQWUROOHU
%HIRUH SRZHULQJ XS DIWHU PDNLQJ VZLWFK VHWWLQJ FKDQJHV� EH VXUH WKH 63,
ERDUG� WKH LQWHUQDO (�$; PHFKDQLVP DQG DOO FDEOHV DUH SURSHUO\ LQVHUWHG DQG
FRQQHFWHG�
%HIRUH DWWHPSWLQJ FRPPXQLFDWLRQV� VHW WKH EDXG UDWH WR ���� ESV DQG WKH
FRQWUROOHU QXPEHU DFFRUGLQJ WR WKH IROORZLQJ SURFHGXUHV� 8VH WKH NH\V RQ WKH
IURQW RI WKH (�$; WR PDNH WKH VHWWLQJV� 3ODFH WKH (�$; LQ ORFDO PRGH XVLQJ
WKH UHPRWH NH\�
7KH EDXG UDWH DQG FRQWUROOHU QXPEHUV DUH VHW DW GLVSOD\ OHYHO ��
7KH (�$; FRQWUROOHU QXPEHU ��� KDV QR UHODWLRQ WR WKH 63, FRPPXQLFDWLRQ
DGGUHVV�
7KH (�$; LQWHUQDO EDXG UDWH ������ KDV QR UHODWLRQ WR WKH 63, PDVWHU�VODYH
VWDWLRQ EDXG UDWH VHW ZLWK WKH 63, ERDUG·V 6:� SLQV � WR ��

'LVSOD\ /HYHOV
7KH (�$; JRHV WR GLVSOD\ OHYHO � ZKHQ SRZHU LV WXUQHG RQ� 7KH GLVSOD\ OHYHO
FKDQJHV ZKHQ WKH OHYHO NH\ LV GHSUHVVHG IRU WZR VHFRQGV RU PRUH� 7KH GLV�
SOD\ OHYHO FRQWHQWV DW HDFK OHYHO DUH VKRZQ LQ )LJ����

/HYHO .H\ /HYHO .H\ /HYHO .H\
'LVSOD\ OHYHO � 'LVSOD\ OHYHO � 'LVSOD\ OHYHO �

3URFHVV YDOXH� PDLQ VHWWLQJ�
DODUP YDOXH� LQSXW VKLIW YDOXH�
3,' FRQVWDQWV�

6HWWLQJ OLPLW� FRQWURO
SHULRG� LQSXW VKLIW YDOXH�
K\VWHUHVLV�

&RQWURO RXWSXW YDOXH�
&RQWUROOHU QXPEHU� LQSXW W\SH�
EDXG UDWH� DODUP PRGHV ��
DQG ���

)LJ���

6HWWLQJ WKH (�$; &RQWUROOHU 6HFWLRQ �ï�



��

0RGH OHYHO �

&RQWURO RXWSXW YDULDEOH

$ODUP � PRGH

$ODUP � PRGH

&RQWUROOHU QXPEHU

%DXG UDWH

3UHVV 'LVSOD\ .H\

3UHVV 'LVSOD\ .H\

3UHVV 'LVSOD\ .H\

3UHVV 'LVSOD\ .H\

3UHVV 'LVSOD\ .H\

3UHVV 'LVSOD\ .H\

�6HH 1RWH�

,QSXW 7\SH

�6HH 1RWH�

)LJ���

&RQWUROOHU 1XPEHU
7KH FRQWUROOHU QXPEHU PXVW EH VHW WR � WR DOORZ 63, 3URWRFRO FRPPXQLFDWLRQ�
7KH &RQWUROOHU QXPEHU LV IDFWRU\ VHW WR ��

%DXG 5DWH
7KH EDXG UDWH PXVW EH VHW WR ���� WR DOORZ 63, 3URWRFRO FRPPXQLFDWLRQ��
7KH UDWH LV IDFWRU\ VHW WR ���� ESV�

5HPRWH 0RGH
7KH 7HPSHUDWXUH &RQWUROOHU PXVW EH LQ UHPRWH PRGH WR DOORZ FRPPXQLFD�
WLRQ� 3UHVV WKH UHPRWH NH\ IRU DW OHDVW � VHFRQG XQWLO WKH UHPRWH RSHUDWLRQ
LQGLFDWRU �507� OLJKWV�

1RWH 7KH VHW YDOXH EHFRPHV HIIHFWLYH RQO\ DIWHU WKH (�$;·V SRZHU LV WXUQHG RII
RQFH� DQG WKHQ EDFN RQ DJDLQ�

�ï� 3URJUDPPLQJ WKH (�$;
5HPRWH 3URJUDPPLQJ

5HIHU WR WKH KRVW PDFKLQH·V RSHUDWLQJ LQVWUXFWLRQV IRU HQDFWLQJ WKH IROORZLQJ
FRPPDQGV ZLWKLQ WKH (�$;�
5HIHU WR $SSHQGL[ ) &RPPXQLFDWLRQ )ORZFKDUW IRU IORZFKDUWV ZKLFK WHFKQL�
FDOO\ GHVFULEH KRZ WKH FRPPDQGV DUH FRPPXQLFDWHG�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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63, 3URWRFRO &RPPDQG 1RPHQFODWXUH
7KH IROORZLQJ LV D OLVW RI WKH (�$;�VXSSRUWHG 63, 3URWRFRO FRPPDQGV DQG
WKHLU GHILQLWLRQV�
8VH WKHVH FRPPDQGV ZKHQ WKH (�$; LV VHW IRU 0ROG 7&� &KLOOHU� DQG 'U\HU
XVH�
7DEOH ��

&RPPDQG 'HVFULSWLRQ
(FKR &RQWUROOHU LQWHJULW\ FRPPDQG� &RQWUROOHU ZLOO DFFHSW DQG UHWDLQ

WKH GDWD SURYLGHG� 7KH FRQWUROOHU ZLOO SURYLGH WKH UHWDLQHG GDWD
LQ UHVSRQVH WR D SROO LQTXLU\�

9HUVLRQ &RQWUROOHU YHUVLRQ FRPPDQG� 7KH FRQWUROOHU ZLOO SURYLGH D
YHUVLRQ QXPEHU DFFRUGLQJ WR WKH IROORZLQJ IRUPDW� $$%%� ZKHUH
$$  63, DVVLJQHG YHUVLRQ OHYHO
%%  9HQGRU DVVLJQHG YHUVLRQ OHYHO �XVH RSWLRQDO�

,I QRW XVHG %%  ���
6HWSRLQW 3URFHVV
7HPSHUDWXUH

7HPSHUDWXUH DW ZKLFK WKH SURFHVV LV WR EH PDLQWDLQHG� 8QLWV
DUH DVVXPHG WR EH �)�


$ODUP� +LJK
7HPSHUDWXUH
'HYLDWLRQ

7KLV YDOXH� LQ FRQMXQFWLRQ ZLWK WKH SURFHVV VHWSRLQW� GHWHUPLQHV
DW ZKDW WHPSHUDWXUH WKH KLJK DODUP ZLOO RFFXU� ,W PXVW DOZD\V EH
SRVLWLYH� 8QLWV DUH DVVXPHG WR EH �)�


$ODUP� /RZ
7HPSHUDWXUH
'HYLDWLRQ

7KLV YDOXH� LQ FRQMXQFWLRQ ZLWK WKH SURFHVV VHWSRLQW� GHWHUPLQHV
DW ZKDW WHPSHUDWXUH WKH ORZ DODUP ZLOO RFFXU� ,W PXVW DOZD\V EH
SRVLWLYH� 8QLWV DUH DVVXPHG WR EH �)�


3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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&RPPDQG 'HVFULSWLRQ
6WDWXV� 3URFHVV

�� �� �� �� �� �� � � � � � � � � � �

3URFHVVLQJ

$ODUP� 6\VWHP

$ODUP� 3URFHVV

$ODUP� 0DFKLQH

$ODUP� +LJK 7HPS�

$ODUP� /RZ 7HPS�

1RW VXSSRUWHG

1RW VXSSRUWHG

5HVHUYHG

1RW VXSSRUWHG

5HVHUYHG

5HVHUYHG

5HVHUYHG

5HVHUYHG

2SHQ

2SHQ

3URFHVVLQJ
%LW�� �
5HTXLUHG� <HV
'HVFULSWLRQ� 7KLV VWDWXV ELW VWDWHV ZKHWKHU WKLV XQLW LV

FXUUHQWO\ SURFHVVLQJ�
�  QRW FXUUHQWO\ SURFHVVLQJ
�  SURFHVVLQJ

$ODUP� 6\VWHP
%LW�� �
5HTXLUHG� <HV
'HVFULSWLRQ� 7KLV VWDWXV ELW VWDWHV DQ DODUP LV SUHVHQW� 7KH

ORJLFDO 25 RI SURFHVV DODUP DQG PDFKLQH
DODUP�

$ODUP� 3URFHVV
%LW�� �
5HTXLUHG� <HV
'HVFULSWLRQ� 7KLV VWDWXV ELW LQGLFDWHV WKDW DQ DODUP WKDW

DIIHFWV WKH SURFHVV KDV RFFXUUHG�
$ODUP� 0DFKLQH
%LW�� �
5HTXLUHG� 1R
'HVFULSWLRQ� 7KLV VWDWXV ELW LQGLFDWHV WKDW DQ DODUP WKDW

DIIHFWV WKH PDFKLQH RSHUDWLRQ KDV RFFXUUHG�
$ODUP� +LJK 7HPSHUDWXUH
%LW�� �
5HTXLUHG� <HV
'HVFULSWLRQ� 7KLV VWDWXV ELW VWDWHV WKH WHPSHUDWXUH

FRQWUROOHU KDV H[FHHGHG LWV KLJK VHWSRLQW
GHYLDWLRQ�

$ODUP� /RZ 7HPSHUDWXUH
%LW�� �
5HTXLUHG� <HV
'HVFULSWLRQ� 7KLV VWDWXV ELW VWDWHV WKH WHPSHUDWXUH

FRQWUROOHU KDV H[FHHGHG LWV ORZ VHWSRLQW
GHYLDWLRQ�

7HPSHUDWXUH� 7R
3URFHVV

5HWXUQV WKH 3URFHVV 7HPSHUDWXUH� 8QLWV DUH DVVXPHG WR EH
�)�



7KH (�$; ZLOO UHWXUQ �& YDOXHV LI WKH DSSURSULDWH ',3 VZLWFK LV VHW IRU �& GLVSOD\
XQLWV�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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&RPPDQGV ZKHQ WKH (�$; LV VHOHFWHG IRU 6HOI�7XQLQJ *HQHUDO 3XUSRVH
7HPSHUDWXUH &RQWUROOHU XVH�

7DEOH ��

&RPPDQG 'HVFULSWLRQ
(FKR &RQWUROOHU LQWHJULW\ FRPPDQG� &RQWUROOHU ZLOO DFFHSW DQG UHWDLQ

WKH GDWD SURYLGHG� 7KH FRQWUROOHU ZLOO SURYLGH WKH UHWDLQHG GDWD
LQ UHVSRQVH WR D SROO LQTXLU\�

9HUVLRQ &RQWUROOHU YHUVLRQ FRPPDQG� 7KH FRQWUROOHU ZLOO SURYLGH D
YHUVLRQ QXPEHU DFFRUGLQJ WR WKH IROORZLQJ IRUPDW� $$%%� ZKHUH
$$  63, DVVLJQHG YHUVLRQ OHYHO
%%  9HQGRU DVVLJQHG YHUVLRQ OHYHO �XVH RSWLRQDO�

,I QRW XVHG %%  ���
6HWSRLQW 3URFHVV
7HPSHUDWXUH

7HPSHUDWXUH DW ZKLFK WKH SURFHVV LV WR EH PDLQWDLQHG� 8QLWV
DUH DVVXPHG WR EH �)�


3URFHVV 9DOXH 3UHVHQW DFWXDO WHPSHUDWXUH RI WKH SURFHVV�
$FWLYH $ODUP
6WDWXV

,QGLFDWLRQ RI DFWLYH DODUPV LQ WKH FRQWURO V\VWHP�

$ODUP ���
6HWSRLQWV

7HPSHUDWXUH DW ZKLFK DODUP ��� LV DFWLYDWHG�

$ODUP ��� 5HVHW &OHDUV ODWFKHG DODUP FRQGLWLRQV�
$ODUP ��� &RQWURO 'LVDEOHV DQG HQDEOHV ORZ KROG �63, VWDQGE\ VHTXHQFH� DQG

ODWFKHG DODUP FRQGLWLRQV� 6HOHFWV 63, DODUP W\SHV�
$ODUP +\VWHUHVLV 7HPSHUDWXUH GLIIHUHQWLDO EHWZHHQ WKH DODUP DFWLYDWLRQ DQG

GHDFWLYDWLRQ SRLQWV�
&RQWUROOHU 6WDWXV ,QGLFDWHV�

3RZHU LV DSSOLHG WR KHDWHUV�
,I WHPSHUDWXUH LV DERYH RU EHORZ DODUP VHWSRLQWV�
$Q RSHQ RU VKRUWHG WKHUPRFRXSOH� DQG
,I WKH FRQWUROOHU LV XQDEOH WR PDLQWDLQ FRQWURO RI WKH SURFHVV GXH
WR DQ $�' HUURU�

$XWRWXQH
3URSRUWLRQDO %DQG

3 YDOXH LQ XQLWV RI GHJUHHV�

$XWRWXQH 5HVHW , YDOXH LQ XQLWV RI VHFRQGV�
$XWRWXQH 5DWH ' YDOXH LQ XQLWV RI VHFRQGV�
$XWRWXQH 6WDWXV ,QGLFDWHV WXQLQJ LQ SURJUHVV� LI WXQLQJ KDV EHHQ FRPSOHWHG RU LI

GHIDXOW SDUDPHWHUV DUH EHLQJ XVHG�
$XWRWXQH &RQWUROV %HJLQV DXWRWXQLQJ�
+HDW &RRO 5DWLR &RROLQJ SURSRUWLRQDO EDQG DV D SHUFHQWDJH RI WKH KHDWLQJ

SURSRUWLRQDO EDQG�

6HH $SSHQGL[ ' &RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ IRU D FRPSOHWH
GHVFULSWLRQ RI WKH FRPPDQG VSHFLILFDWLRQV�

'LUHFW 3URJUDPPLQJ
7KH 7HPSHUDWXUH &RQWUROOHU KDV WKUHH GLVSOD\ OHYHOV� � WR �� LQ ZKLFK RQO\
VSHFLILF SDUDPHWHUV FDQ EH VHW� /HYHO � LV WKH GHIDXOW DQG LV DXWRPDWLFDOO\ VHW
GXULQJ SRZHU XS� 7R FKDQJH WKH PRGH IRU D GLIIHUHQW VHW RI SDUDPHWHUV� KROG
GRZQ WKH OHYHO NH\ IRU � VHFRQGV RU PRUH�

�ï�ï� (�$;�$���63,

/HYHO �
,Q WKLV OHYHO� WKH IROORZLQJ SDUDPHWHUV FDQ EH VHW RU FKDQJHG�

�� �� ���� �� $ODUP YDOXHV

�� 7HPSHUDWXUH YDOXHV DW ZKLFK DODUP RXWSXWV DUH WR EH SURGXFHG

�� 3,' FRQVWDQWV

�� ,QSXW VKLIW YDOXHV

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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:KHQ QHZ YDOXHV IRU WKHVH SDUDPHWHUV DUH VHW� WKHVH YDOXHV DUH GLVSOD\HG
RQ WKH IURQW SDQHO·V 69 ,QGLFDWRU� 6HOHFW WKH SDUDPHWHU \RX ZLVK WR HGLW E\
SUHVVLQJ WKH PRGH NH\ WKH UHTXLUHG QXPEHU RI WLPHV�

3URFHVV WHPSHUDWXUH

$ODUP YDOXH �

$ODUP YDOXH �

3RZHU XS
�WHPSHUDWXUH VHWWLQJ�

.H\3UHVV

.H\3UHVV

.H\3UHVV

)LJ���

6HWWLQJ WKH $ODUP�V� 9DOXH�V�
2Q SRZHU XS� WKH SURFHVV WHPSHUDWXUH LV GLVSOD\HG RQ WKH 39 LQGLFDWRU�
:KHQ WKH PRGH NH\ LV SUHVVHG WKH 39 LQGLFDWRU WKHQ GLVSOD\V $/��� IRU DODUP
�� 3UHVVLQJ WKH PRGH VZLWFK DJDLQ GLVSOD\V $/��� IRU DODUP ��
$V WKH 39 LQGLFDWRU VKRZV $/�� RU $/��� WKH DODUP YDOXH IRU DODUP � RU ��
UHVSHFWLYHO\� FDQ EH VHW RQ WKH 69 LQGLFDWRU E\ SUHVVLQJ WKH 8S RU 'RZQ NH\�

1RWH 7KH PHVVDJH $/�� RU $/�� LV QRW GLVSOD\HG LI WKH FRUUHVSRQGLQJ DODUP PRGH
VHOHFWRU VZLWFK LV VHW WR 1R $ODUP� SRVLWLRQ ��

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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6HWWLQJ WKH 3,' &RQVWDQWV
$IWHU VHWWLQJ WKH DODUP � YDOXH� SUHVVLQJ WKH PRGH VZLWFK DJDLQ ZLOO HQDEOH
VHWWLQJ RU HGLWLQJ RI WKH 3,' FRQVWDQWV� SURYLGLQJ WKDW SLQ � RQ WKH IXQFWLRQ
VHOHFWRU �6:���� KDV EHHQ VHW WR 2))� DQG SLQ � KDV EHHQ VHW WR 21� 7KH
PHVVDJHV GLVSOD\HG RQ WKH 39 LQGLFDWRU FKDQJH ZLWK HDFK SUHVV RI WKH PRGH
NH\� )LJ��� EHORZ LGHQWLILHV WKH LQGLYLGXDO FKDQJHV�

3URFHVV WHPSHUDWXUH

$ODUP YDOXH �

$ODUP YDOXH �

5HVHW WLPH VHWWLQJ

5DWH WLPH VHWWLQJ

3RZHU XS
�WHPSHUDWXUH VHWWLQJ�

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3URSRUWLRQDO EDQG VHWWLQJ

)LJ���

3URSRUWLRQDO %DQG
:KLOH WKH FKDUDFWHU ¶3· LV GLVSOD\HG RQ WKH 39 LQGLFDWRU� WKH SURSRUWLRQDO EDQG
�3 FRQVWDQW� LV VHW RU FKDQJHG XVLQJ WKH 8S RU 'RZQ NH\�V�� :LWK D UDQJH
IURP ���� WR ������ LQ XQLWV RI ����� WKH QHZ YDOXH ZLOO EH GLVSOD\HG RQ WKH 69
LQGLFDWRU DV WKH YDOXH LV HQWHUHG�
7KH IDFWRU\ VHWWLQJ LV ������

5HVHW 7LPH
7KH UHVHW WLPH �, FRQVWDQW� FDQ EH VHW RU HGLWHG ZKHQ WKH FKDUDFWHU ¶L· LV GLV�
SOD\HG RQ WKH 39 LQGLFDWRU� 8VH WKH 8S RU 'RZQ NH\ WR VHW RU HGLW WKLV
FRQVWDQW·V YDOXH� 7KH DOORZDEOH UDQJH LV IURP � WR ����� VHFRQGV LQ XQLWV RI �
VHFRQG�
7KH IDFWRU\ VHWWLQJ LV ��� VHFRQGV�

5DWH 7LPH
7KH UDWH WLPH �' FRQVWDQW� LV VHW DQG�RU HGLWHG ZKHQ WKH ¶G· FKDUDFWHU LV GLV�
SOD\HG LQ WKH 39 LQGLFDWRU� 8VLQJ WKH 8S RU 'RZQ NH\� VHW WKLV YDOXH ZLWKLQ D
UDQJH RI � WR ����� VHFRQGV LQ � VHFRQG XQLWV�
7KH IDFWRU\ VHWWLQJ LV �� VHFRQGV�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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6HWWLQJ WKH ,QSXW 6KLIW
:KHQ SLQ � RQ WKH LQWHUQDO IXQFWLRQ VHOHFWRU ',3 VZLWFK �6:���� LV VHW WR WKH
21 SRVLWLRQ� WKH ,QSXW 6KLIW IXQFWLRQ FDQ EH XVHG� 7KLV IXQFWLRQ VKLIWV WKH
WHPSHUDWXUH GLVSOD\ IURP D PHDVXUHG YDOXH WR D GHVLUHG YDOXH� DV LOOXVWUDWHG
LQ WKH WDEOH EHORZ�

7DEOH ��

6HW LQSXW VKLIW YDOXH 7HPSHUDWXUH PHDVXUHG E\
VHQVRU 'LVSOD\HG WHPSHUDWXUH

� �ZLWKRXW VKLIW� ���� ����
�� �RIIVHW E\ ���� ���� ����
��� �RIIVHW E\ ����� ���� ���

7KLV IXQFWLRQ LV XVHG PDLQO\ IRU ILQH WXQLQJ FRPSHQVDWLRQ ZKLOH OHDYLQJ WKH
VHW WHPSHUDWXUH XQDIIHFWHG� 6HOHFW ,QSXW 6KLIW E\ SUHVVLQJ WKH 0RGH .H\ �
WLPHV LQ GLVSOD\ OHYHO �� DV VKRZQ EHORZ�

,QSXW VKLIW YDOXH VHWWLQJ

3URFHVV WHPSHUDWXUH

$ODUP YDOXH �

$ODUP YDOXH �

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

)LJ���

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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,QSXW 6KLIW 9DOXH
7KH UDQJH RI ,QSXW 6KLIW DYDLODEOH GHSHQGV XSRQ WKH WHPSHUDWXUH VHQVRU
W\SH� 7KH IROORZLQJ WDEOH VKRZV WKH PD[LPXP YDOXHV IRU D WKHUPRFRXSOH RU D
3ODWLQXP 57'�
7DEOH ��

6HQVRU LQSXW 6HWWLQJ UDQJH 8QLWV
7KHUPRFRXSOH ���� WR ������&��) ��&��)
3ODWLQXP 57' ����� WR ������&��) ����&��)

7KH LQSXW VKLIW IXQFWLRQ UHPDLQV HIIHFWLYH HYHQ LI SLQ � RQ WKH IXQFWLRQ VHOHFWRU
',3 VZLWFK �6:���� LV FKDQJHG WR WKH 2)) SRVLWLRQ DIWHU WKH LQSXW VKLIW YDOXH
KDV EHHQ VHW�
,I WKH GLVSOD\HG WHPSHUDWXUH GRHV QRW QHHG WR EH VKLIWHG� VHW �� LQ UHVSRQVH
WR WKH LQ�6 PHVVDJH�

/HYHO �
,Q WKLV OHYHO� WKH IROORZLQJ SDUDPHWHUV FDQ EH VHW RU FKDQJHG�

�� �� ���� �� 8SSHU�ORZHU OLPLW YDOXHV RI WKH WHPSHUDWXUH VHWWLQJ UDQJH
�� &RQWURO SHULRG
�� 6KLIW VHW YDOXH
�� +\VWHUHVLV

6KLIW VHW YDOXH

VHWWLQJ UDQJH
8SSHUïOLPLW YDOXH RI WHPSHUDWXUH

VHWWLQJ UDQJH
/RZHUïOLPLW YDOXH RI WHPSHUDWXUH

&RQWURO SHULRG

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

)LJ���

/LPLW 9DOXHV

/RZHU /LPLW 9DOXH RI WKH 7HPSHUDWXUH 6HWWLQJ 5DQJH

8SSHU /LPLW 9DOXH RI WKH 7HPSHUDWXUH 6HWWLQJ 5DQJH
7KH WHPSHUDWXUH UDQJH LV GHWHUPLQHG E\ WKH WHPSHUDWXUH VHQVRU W\SH� )RU
H[DPSOH� D W\SH . 7KHUPRFRXSOH RIIHUV D UDQJH EHWZHHQ �����) DQG �����)�
+RZHYHU� WKH WHPSHUDWXUH VHWWLQJ UDQJH FDQ EH QDUURZHG IRU DQ LQGLYLGXDO
DSSOLFDWLRQ� ZKLFK IRU H[DPSOH� PLJKW RQO\ UDQJH EHWZHHQ �� DQG �����

������������

6/�+6/�/

)LJ���

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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7R XVH WKLV IXQFWLRQ� VHW WKH ORZHU OLPLW YDOXH RI WKH WHPSHUDWXUH VHWWLQJ
UDQJH� LQ WKLV FDVH ��� RQ WKH 69 LQGLFDWRU E\ XVLQJ WKH 8S RU 'RZQ NH\ ZKLOH
WKH PHVVDJH 6/�/ LV EHLQJ GLVSOD\HG RQ WKH 39 LQGLFDWRU� 3UHVV WKH 0RGH
NH\ RQFH� WKHQ HQWHU WKH XSSHU OLPLW YDOXH RI WKH WHPSHUDWXUH VHWWLQJ UDQJH�
����� ZKLOH 6/�+ LV GLVSOD\HG�

&RQWURO 3HULRG
7KH FRQWURO SHULRG FDQ EH VHW XQGHU WKH IROORZLQJ FRQGLWLRQV�

� 3LQ � RI WKH IXQFWLRQ VHOHFWRU ',3 VZLWFK �6:���� LV VHW WR 2)) �3,' PRGH��

� 7KH RXWSXW VHOHFWLRQ VZLWFK LV VHW WR 38/6(�

7KH &RQWURO 3HULRG UDQJH LV � WR �� VHFRQGV� LQ � VHFRQG XQLWV�

1RWH �� 7KH IDFWRU\ VHWWLQJ LV �� VHFRQGV�

�� :KHQ D YROWDJH RU 665 RXWSXW LV XVHG� 20521 UHFRPPHQGV WKDW WKH
&RQWURO 3HULRG EH VHW WR �� VHFRQGV RU OHVV �� VHFRQGV LV LGHDO� VR WKDW
WKH FRQWURO DFWLRQ FDQ EH SHUIRUPHG PRUH DFFXUDWHO\�

:KHQ FRQWURO SHULRG LV
VHW WR �� VHFRQGV

�� VHFRQGV

21
2))

&RQWURO
RXWSXW

)LJ���

6KLIW 6HW 9DOXH
3UHVVLQJ WKH 0RGH .H\ XQWLO WKH 63�6 PHVVDJH DSSHDUV RQ WKH 39 LQGLFDWRU
VHWV WKH FRQGLWLRQ IRU VHWWLQJ RU HGLWLQJ DQ DOWHUQDWH 6KLIW 6HW 9DOXH� 7KLV IXQF�
WLRQ VKLIWV WKH VHWSRLQW WHPSHUDWXUH E\ D VSHFLILHG YDOXH�

6HW WHPSHUD�
WXUH

����

����
7KH VKLIW VHW YDOXH LV VHW
WR ���� ZKLOH WKH VHW WHP�
SHUDWXUH LV �����

6KLIW VHW LQSXW WHUPLQDOV
DUH VKRUW�FLUFXLWHG

)LJ���

:KHQ WKH VKLIW VHW LQSXW WHUPLQDOV DUH VKRUW�FLUFXLWHG� WKH 6+,)7 ,QGLFDWRU
OLJKWV�

1RWH 7KH 6KLIW 6HW 9DOXH LV IDFWRU\ VHW WR ��

6KLIW VHW LV QRW DYDLODEOH ZLWK WKH (�$;�$+���63,�

+\VWHUHVLV 9DOXH
7KH +\VWHUHVLV 9DOXH FDQ EH VHW XQGHU HLWKHU RI WKH IROORZLQJ FRQGLWLRQV�

� 3LQ � RI WKH IXQFWLRQ VHOHFWRU ',3 VZLWFK �6:���� LV VHW WR 21 �21�2))
&RQWURO��

� 7KH 3URSRUWLRQDO EDQG LV VHW WR �� ZKHQ SLQ � RI WKH IXQFWLRQ VHOHF�
WRU �6:���� LV VHW WR 2)) �3,' FRQWURO��

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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,Q WKHVH FRQGLWLRQV� WKH 7HPSHUDWXUH &RQWUROOHU RSHUDWHV DV LI LQ 21�2))
FRQWURO PRGH�

6KLIW VHW YDOXH

VHWWLQJ UDQJH
8SSHUïOLPLW YDOXH RI WHPSHUDWXUH

VHWWLQJ UDQJH
/RZHUïOLPLW YDOXH RI WHPSHUDWXUH

+\VWHUHVLV YDOXH

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

)LJ���

7KH +\VWHUHVLV 9DOXH IRU 21�2)) &RQWURO FDQ EH VHW LQ D UDQJH IURP ���� WR
������ ZKLOH WKH PHVVDJH +\6 LV EHLQJ GLVSOD\HG RQ WKH 39 LQGLFDWRU� 8VH
WKH 8S RU 'RZQ NH\ WR DGMXVW WKLV YDOXH�

1RWH 7KH IDFWRU\ VHWWLQJ LV ��� �&��)

+\VWHUHVLV

+\VWHUHVLV

21
2))

5HYHUVH RSHUDWLRQ
�KHDWLQJ FRQWURO�

1RUPDO RSHUDWLRQ
�FRROLQJ FRQWURO�

21
2))

7HPSHUDWXUH�
ORZ

6HW SRLQW
WHPSHUDWXUH

7HPSHUDWXUH� KLJK

7HPSHUDWXUH�
ORZ

6HW SRLQW
WHPSHUDWXUH

7HPSHUDWXUH� KLJK

� �

� �

)LJ���

/HYHO �
/HYHO � IXQFWLRQV DUH H[FOXVLYHO\ IRU PRQLWRULQJ� QR SDUDPHWHUV DUH VHW� 7KH
FRQWURO RXWSXW YDULDEOH� VHOHFWHG WHPSHUDWXUH VHQVRU� DQG RXWSXW DODUP
PRGHV � DQG � DUH PRQLWRUHG WKURXJK WKLV OHYHO�

:KHQ WKH /HYHO .H\ LV GHSUHVVHG IRU PRUH WKDQ � VHFRQGV DIWHU SRZHU XS�
WKH PHVVDJH 6/�/ LV GLVSOD\HG RQ WKH 39 LQGLFDWRU� $IWHU WKLV PHVVDJH LV GLV�
SOD\HG� KROGLQJ GRZQ WKH /HYHO .H\ IRU DQRWKHU � VHFRQGV GLVSOD\V WKH PHV�
VDJH ¶R·� LQGLFDWLQJ WKDW WKH PRQLWRULQJ OHYHO KDV EHHQ UHDFKHG�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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1RZ� E\ GHSUHVVLQJ WKH 0RGH .H\� WKH FRQWURO RXWSXW YDULDEOH� VHOHFWHG WHP�
SHUDWXUH VHQVRU� DQG�RU RXWSXW DODUP PRGHV � DQG � ZLOO EH PRQLWRUHG ZLWK
HDFK 0RGH .H\ GHSUHVVLRQ� 6HH )LJ��� EHORZ IRU WKH FRUUHFW VHTXHQFH�

$ODUP � PRGH

$ODUP � PRGH

7HPSHUDWXUH VHQVRU

&RQWURO RXWSXW YDULDEOH

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

)LJ���

&RQWURO 2XWSXW 9DULDEOH
:KHQ WKH 7HPSHUDWXUH &RQWUROOHU HQWHUV /HYHO �� WKH &RQWURO RXWSXW YDULDEOH
LV GLVSOD\HG RQ WKH 69 LQGLFDWRU LQ D UDQJH RI ��� WR ����� ��

7HPSHUDWXUH 6HQVRU

:KHQ WKH PHVVDJH LV GLVSOD\HG RQ WKH 39 LQGLFDWRU� D PHVVDJH
LGHQWLI\LQJ WKH VHOHFWHG WHPSHUDWXUH VHQVRU� RU WKH SUHVHQW VHWWLQJ RI WKH WHP�
SHUDWXUH VHQVRU VZLWFK �6:���� LV GLVSOD\HG RQ WKH 69 LQGLFDWRU� 7KH WDEOH
EHORZ VKRZV WKH PHVVDJHV WKDW PD\ EH GLVSOD\HG�
7DEOH ��

'LVSOD\ FKDUDFWHUV 6HQVRU W\SH
7KHUPRFRXSOH W\SH 5

7KHUPRFRXSOH W\SH 6

7KHUPRFRXSOH W\SH .

7KHUPRFRXSOH W\SH -

7KHUPRFRXSOH W\SH 7

7KHUPRFRXSOH W\SH (

3ODWLQXP 57' �-,6 �����

3ODWLQXP 57' �',1�

7KHUPRFRXSOH W\SH /

7KHUPRFRXSOH W\SH 8

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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$ODUP � 0RGH � $ODUP � 0RGH

:KHQ WKH PHVVDJH RU LV GLVSOD\HG RQ WKH 39 LQGLFDWRU LQ
/HYHO �� D PHVVDJH LGHQWLI\LQJ WKH PRGH IRU DODUP RXWSXWV � DQG �� RU WKH
SUHVHQW VHWWLQJ RI WKH FRUUHVSRQGLQJ DODUP PRGH VZLWFKHV �6:��� DQG
6:���� LV GLVSOD\HG RQ WKH 69 LQGLFDWRU� 7KH IROORZLQJ WDEOH VKRZV WKH PHV�
VDJHV WKDW PD\ EH GLVSOD\HG�
7DEOH ��

'LVSOD\ FKDUDFWHUV $ODUP PRGH
1R LQGLFDWLRQ 1R DODUP IXQFWLRQ

8SSHU� DQG ORZHU�OLPLW DODUPV

8SSHU OLPLW DODUP

/RZHU OLPLW DODUP

8SSHU� DQG ORZHU�OLPW UDQJH DODUP

8SSHU� DQG ORZHU�OLPLW DODUP ZLWK
VWDQGE\ VHTXHQFH
8SSHU�OLPLW DODUP ZLWK VWDQGE\
VHTXHQFH
/RZHU OLPLW DODUP ZLWK VWDQGE\
VHTXHQFH
(YHQW DODUP

3URSRUWLRQDO DODUP

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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�ï�ï� (�$;�$+���63,
7KH IROORZLQJ DSSOLHV RQO\ WR WKH (�$;�$+���63,�

/HYHO �
2QO\ RQH DODUP LV DYDLODEOH� $OO RWKHU GHWDLOV DUH WKH VDPH DV WKH
(�$;�$���63, OHYHO � SURJUDPPLQJ H[SODQDWLRQ�

/HYHO �

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

3UHVV .H\

/RZHU�OLPLW YDOXH RI WHPSHUDWXUH
VHWWLQJ UDQJH

8SSHU�OLPLW YDOXH RI WHPSHUDWXUH
VHWWLQJ UDQJH

&RQWURO SHULRG

+HDWHU FXUUHQW PRQLWRU

+HDWHU EXUQRXW DODUP

)LJ���

+HDWHU %XUQRXW �

7R GHWHUPLQH LI WKH FRQWUROOHU FDQ GHWHFW WKH EXUQRXW RI D KHDWHU LQ DQ LQGLYLG�
XDO V\VWHP�

�� �� ���� �� 3UHVV WKH OHYHO NH\ DQG PRGH NH\� 7KH LQGLFDWRU GLVSOD\V &W DQG WKH
KHDWHU FXUUHQW� PHDVXUHG LQ DPSV�

�� 'LVFRQQHFW RQH RI WKH KHDWHUV WR VLPXODWH D EXUQHG RXW KHDWHU� 5HDG WKH
KHDWHU FXUUHQW�

�� 7KH GLIIHUHQFH EHWZHHQ WKH PD[LPXP UDWHG FXUUHQW ZLWK DOO KHDWHUV DQG
WKH UDWHG FXUUHQW ZLWKRXW RQH RI WKH KHDWHUV PXVW EH DW OHDVW ��� $�
2WKHUZLVH� D EXUQRXW FRXOG JR XQGHWHFWHG�

7R VHW WKH KHDWHU EXUQRXW DODUP�
�� &DOFXODWH WKH GHVLUDEOH VHWWLQJ YDOXH RI WKH KHDWHU EXUQRXW DODUP XVLQJ

WKH YDOXHV IURP VWHSV � DQG ��

&XUUHQW DW QRUPDO VWDWH � FXUUHQW DW KHDWHU EXUQRXW

�

�� 3UHVV WKH PRGH NH\ WR GLVSOD\ +E� DQG VHW WKH YDOXH FDOFXODWHG LQ ��
�6HWWLQJ UDQJH LV ��� $ WR ���� $� LQ ��� $ XQLWV� 7KH PD[LPXP FRQWLQX�
RXV KHDWHU FXUUHQW LV �� $� 'R QRW DSSO\ PRUH WKDQ �� $��

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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)RU H[DPSOH� LI \RX ZHUH GHWHFWLQJ KHDWHU EXUQRXW RI WKUHH KHDWHUV�
HDFK DW ��� 9$& � .: DQG FRQQHFWHG LQ SDUDOOHO� \RX ZRXOG ILUVW UHDG
WKH KHDWHU FXUUHQW LQ WKH QRUPDO VWDWH ��� $� LQ WKLV H[DPSOH�� $IWHU GLV�
FRQQHFWLQJ RQH RI WKH KHDWHUV� UHDG WKH KHDWHU FXUUHQW DJDLQ ��� $� IRU
H[DPSOH�� 7KH GLIIHUHQFH EHWZHHQ WKH PD[LPXP UDWHG FXUUHQW ZLWK DOO
KHDWHUV DQG WKH UDWHG FXUUHQW ZLWKRXW RQH RI WKH KHDWHUV LV �� $ � �� $  
� $� ZKLFK LV DERYH WKH ��� PLQLPXP� 1H[W� SHUIRUP WKH FDOFXODWLRQ LQ ��

6HW WKH KHDWHU EXUQRXW DODUP WR ���� $�

�� $ � �� $

�
 ���� $

7DEOH ��
+HDWHU %XUQRXW $ODUP DQG 6HQVRU (UURU $ODUP

$ODUP +HDWHU EXUQRXW DODUP 6HQVRU DEQRUPDOLW\
DODUP

2XWSXW 21 $ODUP RXWSXW WXUQV 21
ZKHQ KHDWHU EXUQRXW LV
GHWHFWHG�

$ODUP RXWSXW WXUQV 21
ZKHQ VHQVRU
DEQRUPDOLW\ LV
GHWHFWHG�

2XWSXW WHUPLQDO 2XWSXW LV 21 ZKHQ HLWKHU DODUP LV 21�
2XWSXW GLVSOD\
PRQLWRU

+E RQ IURQW SDQHO LV OLW� 6(16 RQ IURQW SDQHO LV
OLW�

2XWSXW ODWFKLQJ
IXQFWLRQ

<HV 1R

2XWSXW UHVHW 6HW KHDWHU EXUQRXW
DODUP YDOXH WR ��� $ RU
VZLWFK SRZHU 2)) DQG
WKHQ WXUQ RQ SRZHU�

2XWSXW LV 2)) ZKHQ
VHQVRU DEQRUPDO
FRQGLWLRQ LV VROYHG�

,QIOXHQFH RQ
FRQWURO
RXWSXW�DODUP
RXWSXW

1RQH &RQWURO RXWSXW� 2))
$ODUP RXWSXW� 21
�SURSRUWLRQDO DODUP
RXWSXW LV 2))�

/HYHO �
2QO\ RQH DODUP LV DYDLODEOH� 2WKHUZLVH VHH WKH (�$;�$���63, OHYHO � SUR�
JUDPPLQJ H[SODQDWLRQ�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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�ï�ï� (�$;�9$$���63,
7KH IROORZLQJ DSSOLHV RQO\ WR WKH (�$;�9$$���63,�

/HYHO �
2QO\ RQH DODUP LV DYDLODEOH� $OO RWKHU GHWDLOV DUH WKH VDPH DV WKH
(�$;�$���63, OHYHO � SURJUDPPLQJ H[SODQDWLRQ�

/HYHO �

'HDG %DQG
7KLV VWHS VHWV DQ RYHUODS EDQG RU D GHDG EDQG IRU WKH FRROLQJ FRQWURO RXWSXW�
:KHQ WKLV YDOXH LV QHJDWLYH DQ RYHUODS EDQG LV VHW ZKHUH ERWK KHDWLQJ DQG
FRROLQJ RXWSXWV DUH 21 DW WKH VDPH WLPH� :KHQ WKLV YDOXH LV SRVLWLYH� D GHDG
EDQG LV VHW ZKHUH ERWK KHDWLQJ DQG FRROLQJ RXWSXWV DUH 2))� 7KH GHDG EDQG
PD\ EH VHW EHWZHHQ ���� DQG ����&��)�

2XWSXW YDULDEOH

2XWSXW YDULDEOH

+HDWLQJ FRQWURO RXWSXW &RROLQJ FRQWURO RXWSXW

+HDWLQJ FRQWURO RXWSXW &RROLQJ FRQWURO RXWSXW

����

��

����

��

7HPSHUDWXUH� ORZ 7HPSHUDWXUH� KLJK
6HW SRLQW
WHPSHUDWXUH

7HPSHUDWXUH� ORZ 7HPSHUDWXUH� KLJK
6HW SRLQW
WHPSHUDWXUH

2YHUODS EDQG

'HDG EDQG

)LJ���

&RROLQJ &RHIILFLHQW
6HWV WKH SURSRUWLRQDO EDQG IRU FRROLQJ FRQWURO RXWSXW� 7KH FRROLQJ FRHIILFLHQW
FDQ EH VHW EHWZHHQ ��� DQG ����� IRU PRGHOV ZLWK FRPPXQLFDWLRQV� WKH UDQJH
LV ��� WR �����
&RROLQJ FRQWURO  &RROLQJ [ +HDWLQJ FRQWURO
SURSRUWLRQDO EDQG FRHIILFLHQW SURSRUWLRQDO EDQG
)RU H[DPSOH�

+HDWLQJ FRQWURO SURSRUWLRQDO EDQG  ���)
&RROLQJ FRHIILFLHQW  �
&RROLQJ FRQWURO SURSRUWLRQDO EDQG  ����)

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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+HDWLQJ &RQWURO 3HULRG

&RROLQJ &RQWURO 3HULRG
:KHQ 3LQ � RQ WKH IXQFWLRQ VHOHFWRU ',3 VZLWFK �6:���� LV VHW WR WKH 2))
SRVLWLRQ �3,' FRQWURO� DQG WKH RXWSXW VHOHFWRU LV VHW WR WKH SXOVH SRVLWLRQ� WKH
PHVVDJH &3 LV GLVSOD\HG RQ WKH 39 LQGLFDWRU� 7KH FRQWURO SHULRG FDQ EH VHW
RU FKDQJHG LQ D UDQJH IURP � WR �� VHFRQGV DQG LQ XQLWV RI � VHFRQG� 7KH
IDFWRU\ VHWWLQJ LV �� VHFRQGV� :KHQ D YROWDJH RU 665 RXWSXW LV XVHG� LW LV UHF�
RPPHQGHG WKDW WKH FRQWURO SHULRG EH VHW WR �� VHFRQGV RU OHVV �LGHDOO\� DERXW
� VHFRQGV�� VR WKDW WKH FRQWURO DFWLRQ FDQ EH SHUIRUPHG PRUH DFFXUDWHO\�

&RQWURO
2XWSXW

21
2))

:KHQ FRQWURO SHULRG
LV VHW WR �� VHFRQGV

�� VHFRQGV

)LJ���

+HDWLQJ &RQWURO +\VWHUHVLV

&RROLQJ &RQWURO +\VWHUHVLV
7KH K\VWHUHVLV YDOXH IRU WKH 21�2)) FRQWURO DFWLRQ FDQ EH VHW LQ D UDQJH
IURP ��� WR ������&��) ZKLOH WKH PHVVDJH +\6 RU +\6� LV GLVSOD\HG RQ WKH
39 LQGLFDWRU� 8VH WKH XS RU GRZQ NH\ WR GR WKLV� 7KH IDFWRU\ VHWWLQJ LV ���
�&��)�

/HYHO �
2QO\ RQH DODUP LV DYDLODEOH� $OO RWKHU GHWDLOV DUH WKH VDPH DV WKH
(�$;�$���63, OHYHO � SURJUDPPLQJ H[SODQDWLRQ�

$XWRPDWLF 7XQLQJ RI 3,'
:KHQ WKH DXWRPDWLF WXQLQJ �$7� NH\ LV SUHVVHG IRU � VHFRQG RU PRUH� WKH
7HPSHUDWXUH &RQWUROOHU DXWRPDWLFDOO\ VWDUWV WXQLQJ WKH 3,' FRQVWDQWV� :KLOH
WKH DXWRPDWLF WXQLQJ LV WDNLQJ SODFH WKH $7 LQGLFDWRU RQ WKH IURQW SDQHO
IODVKHV�
7KH 7HPSHUDWXUH &RQWUROOHU H[HFXWHV FRQWURO EDVHG RQ WKH SUHYLRXVO\�VHW RU
IDFWRU\�VHW 3,' FRQVWDQWV XQWLO WKH WHPSHUDWXUH RI WKH FRQWUROOHG V\VWHP
UHDFKHV WKH VHW WHPSHUDWXUH� )DFWRU\�VHW 3,' FRQVWDQWV DUH DV IROORZV�
7DEOH ��

&RQVWDQW 9DOXH
3 ���&
, ��� VHFRQGV
' �� VHFRQGV

$IWHU WKH WXQLQJ SHULRG� WKH 7HPSHUDWXUH &RQWUROOHU DXWRPDWLFDOO\ DGMXVWV WKH
3,' FRQVWDQWV XVLQJ WKH OLPLW F\FOH PHWKRG� $IWHU DXWRPDWLF WXQLQJ WKH $7
LQGLFDWRU JRHV RII�

6HW
WHPSHUDWXUH

1HZ 3,' FRQVWDQWV2OG 3,' FRQVWDQWV

/LPLW F\FOH PHWKRG

$7 /(' LQGLFDWRU EOLQNV

$7 NH\ LV SUHVVHG

/LPLW F\FOH PHWKRG� WKH RSWLPXP 3,' FRQVWDQWV DUH FDOFXODWHG E\ WKLV PHWKRG E\
YDU\LQJ WKH FRQWURO YDULDEOH DQG JHQHUDWLQJ H[WHUQDO RVFLOODWLRQ�

)LJ���

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�
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7KH DXWRPDWLF WXQLQJ FDQ EH FDUULHG RXW UHJDUGOHVV RI ZKHWKHU WKH 7HPSHUD�
WXUH &RQWUROOHU LV SHUIRUPLQJ UHYHUVH �KHDWLQJ� RU QRUPDO �FRROLQJ� RSHUDWLRQ�
7R VWRS DXWRPDWLF WXQLQJ� KROG GRZQ WKH $7 NH\ DJDLQ IRU � VHFRQG RU PRUH�
$XWRPDWLF WXQLQJ FDQ EH H[HFXWHG DW DQ\ WLPH�

RQ SRZHU XS�
ZKLOH WKH WHPSHUDWXUH LV ULVLQJ�
DQG DIWHU FRQWURO DFWLRQ KDV VWDELOL]HG�

&RQWLQXRXV 6HOI�UHFDOLEUDWLRQ
7KH HOHFWULFDO SDUWV LQ 7HPSHUDWXUH &RQWUROOHU DQDORJ FLUFXLWV DUH DIIHFWHG E\
WHPSHUDWXUH GULIW DQG GHWHULRUDWLRQ IURP DJH� (�$; FRQWUROOHUV KDYH D EXLOW�LQ
UHFDOLEUDWLRQ FLUFXLW WKDW FRQWLQXRXVO\ PRQLWRUV DQG FDOFXODWHV DQ RIIVHW YDOXH
IRU WKH RS�DPS FLUFXLW� 7KH FDOLEUDWLRQ LQSXW YROWDJH LV DSSOLHG HYHU\
� VHFRQGV WR NHHS WKH FRQWUROOHU FRQVWDQWO\ FDOLEUDWHG� )DFWRU\ UHFDOLEUDWLRQ LV
HOLPLQDWHG WR UHGXFH FRQWUROOHU PDLQWHQDQFH�

3URJUDPPLQJ WKH (�$; 6HFWLRQ �ï�



��



��

6(&7,21 �
7URXEOHVKRRWLQJ

��� (�$; )URQW 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (VWDEOLVKLQJ &RPPXQLFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6RIWZDUH (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 63, 3URWRFRO (UURU %\WH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� (�$; )URQW 3DQHO
(UURU 0HVVDJHV

7DEOH ��
&RQWURO RXWSXW

0HVVDJH &DXVH :LWK RXWSXW XQLW RWKHU
WKDQ FXUUHQW RXWSXW XQLW

:LWK FXUUHQW RXWSXW
XQLW

$ODUP RXWSXW

2YHUIORZ� ,QSXW
WHPSHUDWXUH KDV ULVHQ
EH\RQG WKH XSSHU OLPLW RI
WKH WHPSHUDWXUH UDQJH E\
PRUH WKDQ ���& ����)��


2)) GXULQJ UHYHUVH
�KHDWLQJ� DFWLRQ
21 GXULQJ QRUPDO
�FRROLQJ� DFWLRQ

� P$ GXULQJ UHYHUVH
�KHDWLQJ� DFWLRQ
�� P$ GXULQJ QRUPDO
�FRROLQJ� DFWLRQ

,VVXHV DODUP
RXWSXWV LQ
DFFRUGDQFH ZLWK
WKH VHW DODUP
PRGH

8QGHUIORZ� ,QSXW
WHPSHUDWXUH KDV IDOOHQ
EHORZ WKH ORZHU OLPLW RI
WKH WHPSHUDWXUH UDQJH E\
PRUH WKDQ ���& ����)��



21 GXULQJ UHYHUVH
�KHDWLQJ� DFWLRQ
2)) GXULQJ QRUPDO
�FRROLQJ� DFWLRQ

�� P$ GXULQJ UHYHUVH
�KHDWLQJ� DFWLRQ
� P$ GXULQJ QRUPDO
�FRROLQJ� DFWLRQ

,VVXHV DODUP
RXWSXWV LQ
DFFRUGDQFH ZLWK
WKH VHW DODUP
PRGH�

�EOLQNV�

7KH WKHUPRFRXSOH KDV
EXUQHG RXW RU VKRUW�FLUFXLW
EDU KDV EHHQ UHPRYHG�
7KH SODQWLQXP 57' KDV
EXUQHG RXW RU $ DQG %
KDYH EHHQ
VKRUW�FLUFXLWHG�

2)) $SSUR[� � P$

,VVXHV DODUP
RXWSXWV LQ
DFFRUGDQFH ZLWK
WKH VHW DODUP
PRGH�
3URSRUWLRQDO DODUP
RXWSXW LV 2))�

�EOLQNV�

0HPRU\ IDLOXUH �(���� RU
DQDORJ�WR�GLJLWDO
FRQYHUWHU IDLOXUH �(����
KDV RFFXUUHG�
7HPSHUDWXUH &RQWUROOHU
PXVW EH UHSDLUHG LI
UHFRYHU\ LV QRW PDGH E\
WXUQLQJ SRZHU RII RQFH
DQG RQ DJDLQ�

2)) $SSUR[� � P$ 2))


 :KHQ WKH W\SH - WKHUPRFRXSOH LV XVHG� WKLV HUURU PHVVDJH LV QRW GLVSOD\HG XQWLO WKH WHPSHUDWXUH KDV ULVHQ DERYH WKH
QRUPDO RSHUDWLQJ WHPSHUDWXUH UDQJH E\ PRUH WKDQ ���& �����)��


 :KHQ WKH SODQWLQXP 57' VHQVRU LV XVHG� WKLV PHVVDJH LV GLVSOD\HG ZKHQ WKH WHPSHUDWXUH KDV IDOOHQ WR ������&
���������)��

)RU WKH (�$;�$+���63, WKH IROORZLQJ HUURU PHVVDJH DSSHDUV LQ FDVH RI D FXUUHQW
WUDQVIRUPHU LQSXW HUURU�

0HVVDJH &DXVH &RQWURO RXWSXW +HDWHU EXUQRXW DODUP RXWSXW
&XUUHQW WUDQVIRUPHU LQSXW
FXUUHQW LV RYHU ���� $

1RUPDO 5HWDLQV FRQGLWLRQ DV LW ZDV EHIRUH )))) ZDV
GLVSOD\HG� $ODUP RXWSXW DQG VHQVRU
DEQRUPDOLW\ DODUP RXWSXW FDQ IXQFWLRQ
QRUPDOO\�

7KH V\VWHP FDQQRW RSHUDWH ZKHQ WKH (�$; GHWHFWV RYHUIORZ� XQGHUIORZ� VHQ�
VRU IDLOXUH� RU $�' HUURU�

�ï� (VWDEOLVKLQJ &RPPXQLFDWLRQ
5HFHLYH�7UDQVPLW &KHFN

7R GHWHUPLQH LI WKH (�$; LV UHFHLYLQJ�WUDQVPLWWLQJ GDWD� ORRN WKURXJK WKH WRS
RI WKH EDFN RI WKH FDVH� /(' '� EOLQNV UHG ZKHQ WKH (�$; UHFHLYHV GDWD
IURP WKH 63, FRQWURO VWDWLRQ� /(' '� EOLQNV UHG ZKHQ WKH (�$; VHQGV GDWD WR
WKH 63, FRQWURO VWDWLRQ� ,I WKH /('V GR QRW EOLQN� WKHUH LV D FRPPXQLFDWLRQ
SUREOHP�

%HIRUH GHEXJJLQJ WKH (�$; FRQILUP WKH 63, FRQWURO VWDWLRQ LV FRPPXQLFDWLQJ
SURSHUO\� 5HIHU WR LWV PDQXIDFWXUHU·V RSHUDWLRQ PDQXDO�

'HEXJJLQJ WKH (�$; &RPPXQLFDWLRQ )DLOXUH
0RVW FRPPRQ FRPPXQLFDWLRQ SUREOHPV PD\ EH VROYHG E\ IROORZLQJ WKH IRO�
ORZLQJ VL[ VWHSV� ,W LV D JRRG LGHD WR HVWDEOLVK FRPPXQLFDWLRQV ZLWK HDFK 63,
WULEXWDU\ VWDWLRQ PDFKLQH LQGLYLGXDOO\ EHIRUH DWWHPSWLQJ D FRPSOHWH QHWZRUN�

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�
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,I WKHVH SURFHGXUHV IDLO� DWWHPSW WR LVRODWH WKH SUREOHP XVLQJ WKH DGGLWLRQDO
LQVWUXFWLRQV IRXQG LQ WKLV PDQXDO� ,I IXUWKHU DVVLVWDQFH LV UHTXLUHG� FRQWDFW
\RXU 20521 UHSUHVHQWDWLYH�

�� �� ���� �� ,V WKHUH SRZHU WR WKH (�$;"
7KH IURQW SDQHO GLVSOD\ /('V ZLOO EH OLW LI WKHUH LV SRZHU WR WKH LQWHUQDO
PHFKDQLVP�

3RZHU�XS &KDUDFWHULVWLFV

:KHQ SRZHU LV WXUQHG 21� WHPSHUDWXUH FRQWURO LV DFWLYDWHG XVLQJ WKH
SUHVHQW SDUDPHWHUV HYHQ ZKLOH QHZ SDUDPHWHUV DUH EHLQJ LQSXW� 7R RS�
HUDWH WKH 7HPSHUDWXUH &RQWUROOHU DIWHU DOO RI WKH QHZ SDUDPHWHUV DUH LQ�
SXW� WXUQ WKH SRZHU 2)) RQFH� WKHQ 21 DJDLQ�
7KH 63, ERDUG UHTXLUHV DERXW �� VHFRQGV DIWHU SRZHU LV DSSOLHG EHIRUH
LW ZLOO RSHUDWH� ,W ZLOO UHVSRQG (27 WR SROOV DQG &RPPDQG 1RW ([HFXWHG�
1$. WR VHOHFWV GXULQJ WKLV WLPH� :KHQ WKH SRZHU LV WXUQHG 21 RU 2))�
WKH 63, ERDUG PD\ RFFDVLRQDOO\ VHQG VRPH XQQHFHVVDU\ FKDUDFWHUV�
6HYHUDO VHFRQGV DUH UHTXLUHG XQWLO WKH UHOD\ LV WXUQHG 21 DIWHU SRZHU
KDV EHHQ DSSOLHG WR WKH 7HPSHUDWXUH &RQWUROOHU� 7KHUHIRUH� WDNH WKLV
WLPH ODJ LQWR FRQVLGHUDWLRQ ZKHQ GHVLJQLQJ D VHTXHQFH FLUFXLW ZKLFK LQ�
FRUSRUDWHV WKH 7HPSHUDWXUH &RQWUROOHU�
,I SRZHU LV UHDFKLQJ WKH (�$; WHUPLQDO EORFN EXW WKH IURQW SDQHO GLVSOD\
LV QRW OLW� FRQILUP WKDW WKH 63, ERDUG DQG WKH (�$; DUH VHFXUHO\ LQVHUWHG
LQWR WKHLU VRFNHW DQG KRXVLQJ UHVSHFWLYHO\�

�� ,V WKH FRPPXQLFDWLRQ FDEOH LQWDFW"
/RRVH� GDPDJHG RU GHIHFWLYH FDEOHV PD\ EH WKH SUREOHP� ,I WKH\ DUH
VHFXUHO\ FRQQHFWHG DQG ORRN LQWDFW� FDUHIXOO\ FKHFN IRU FRQWLQXLW\ ZLWK D
YROW�RKP PHWHU� 0RYH WKH FDEOH DURXQG ZKHQ FKHFNLQJ WR GLVFRYHU SRV�
VLEOH LQWHUPLWWHQW FRQQHFWLRQV�

�� $UH WKH EDXG UDWHV VHW SURSHUO\"
7KH 63, FRQWURO VWDWLRQ DQG DOO WULEXWDULHV PXVW EH VHW WR WKH VDPH EDXG
UDWH� RU WKH\ ZLOO QRW FRPPXQLFDWH� &KHFN WKH VZLWFK VHWWLQJV RQ WKH 63,
ERDUG�
&DEOH OHQJWK DQG SODQW QRLVH PD\ LQWHUIHUH ZLWK WUDQVPLVVLRQ� 7U\ ORZHU�
LQJ WKH EDXG UDWH RQ WKH 63, ERDUG·V 6:�� SLQV � WR � XQWLO FRPPXQLFD�
WLRQ RFFXUV�
7KH 63, FRQWURO VWDWLRQ PD\ QHHG WR EH SRZHUHG GRZQ IRU VHYHUDO VH�
FRQGV DIWHU WKH EDXG UDWH FKDQJH IRU LW WR EH LQ HIIHFW�
:KHQ HUURUV DUH VXVSHFWHG WR KDYH EHHQ FDXVHG E\ QRLVH� WU\ H[HFXWLQJ
FRPPXQLFDWLRQV UHSHDWHGO\ �DSSUR[LPDWHO\ �� WLPHV� XQWLO WKH (�$; UH�
WXUQV WR WKH QRUPDO RSHUDWLQJ FRQGLWLRQ�

�� $UH DOO DGGUHVVHV VHW SURSHUO\"
7KH 63, FRQWURO VWDWLRQ PXVW EH SURJUDPPHG ZLWK WKH GHYLFH W\SHV DQG
XQLW DGGUHVVHV RI WKH WULEXWDULHV LQ LWV QHWZRUN� &KHFN WKH VZLWFK VHWWLQJV
RQ WKH 63, ERDUG�
,I DGGUHVVHV DUH LPSURSHUO\ VHW� WKH 63, FRQWURO VWDWLRQ ZLOO QHYHU FRP�
PXQLFDWH ZLWK WKH WULEXWDU\ VWDWLRQ�
&KHFN IRU GXSOLFDWH DGGUHVVHV LQ WULEXWDULHV RI WKH VDPH GHYLFH LGHQWLW\�
3UREOHPV FRXOG RULJLQDWH IURP WZR WULEXWDULHV UHVSRQGLQJ VLPXOWDQHRXV�
O\�

�� $UH WKH GHYLFH LGHQWLW\ VHWWLQJV FRUUHFW"
7KH FRQWURO VWDWLRQ PXVW EH SURJUDPPHG LQ DJUHHPHQW ZLWK HDFK WULEX�
WDU\·V ',3 VZLWFK VHWWLQJ� &KHFN WKH VZLWFK VHWWLQJV RQ WKH 63, ERDUG�
,I '(9,'V DUH LPSURSHUO\ VHW� WKH 63, FRQWURO VWDWLRQ ZLOO QHYHU FRPPX�
QLFDWH ZLWK WKH WULEXWDU\ VWDWLRQ�

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�
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�� ,V WKH (�$; IURQW SDQHO SURSHUO\ VHW"
:KLOH LQ ORFDO PRGH� XVH WKH (�$; IURQW SDQHO WR FRQILUP WKDW WKH XQLW
QXPEHU LV � DQG WKH EDXG UDWH LV �����
&KHFN WKH (�$; IURQW SDQHO WR HQVXUH LW LV LQ UHPRWH PRGH ZKLOH DW�
WHPSWLQJ FRPPXQLFDWLRQ�

$ODUP� +LJK 7HPSHUDWXUH 'HYLDWLRQ
7DEOH ��

3ROO �� ��
6HOHFW �� ��
)RUPDW 1XPHULF
5DQJH � WR ���� �7KHUPRFRXSOH�

��� WR ����� �3ODQWLQXP UHVLVWDQFH�
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH KLJK WHPSHUDWXUH GHYLDWLRQ� ,I

QR GDWD LV VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG�
����

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H DQG XVH KLJK WHPSHUDWXUH
GHYLDWLRQ�

$ODUP� /RZ 7HPSHUDWXUH 'HYLDWLRQ
7DEOH ��

3ROO �� ��
6HOHFW �� ��
)RUPDW 1XPHULF
5DQJH � WR ���� �7KHUPRFRXSOH�

��� WR ����� �3ODQWLQXP UHVLVWDQFH�
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH ORZ WHPSHUDWXUH GHYLDWLRQ� ,I

QR GDWD LV VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG�
����

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H DQG XVH ORZ WHPSHUDWXUH
GHYLDWLRQ�

6WDWXV� 3URFHVV
7DEOH ��

3ROO �� ��
6HOHFW 1�$
)RUPDW �� %LWV
8QLWV 1RQH
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH VWDWXV�

%LW �� 3URFHVVLQJ
%LW �� $ODUP� 6\VWHP
%LW �� $ODUP� 3URFHVV
%LW �� $ODUP� 0DFKLQH
%LW �� $ODUP� +LJK 7HPS�
%LW �� $ODUP� /RZ 7HPS�
%LWV ����� �

7DEOH ��

1DPH %LW � 6WDWXV 'HVFULSWLRQ
3URFHVVLQJ � � 1RW FXUUHQWO\ SURFHVVLQJ

��� 6HQVRU IDLOXUH� 2YHUIORZ RU 8QGHUIORZ
��� $�' HUURU

��� 96' HUURU �96'�  �� 96'�  � DQG
96'�  ��

� 3URFHVVLQJ
$ODUP� V\VWHP � 7KH ORJLFDO 25 RI $ODUP� 3URFHVV �ELW ��� DQG

$ODUP� 0DFKLQH �ELW ����
$ODUP�
SURFHVV

� 7KH ORJLFDO 25 RI $ODUP� +LJK 7HPS� DQG
$ODUP� /RZ 7HPS� �ELWV � DQG ���

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�
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1DPH 'HVFULSWLRQ6WDWXV%LW �
$ODUP�

KL
� � �� 1RUPDO �96'�  �� 96'�  � DQG 96'�  ���

PDFKLQH � $EQRUPDO
��� 6HQVRU IDLOXUH� 2YHUIORZ RU 8QGHUIORZ
��� $�' HUURU

��� ,QWHUQDO FRPPXQLFDWLRQ HUURU
��� 96' HUURU

96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �

$ODUP� KLJK
W W

� � $ODUP QRW DFWLYH� J
WHPSHUDWXUH � $ODUP DFWLYH
$ODUP� ORZ
W W

� � $ODUP QRW DFWLYH�
WHPSHUDWXUH � $ODUP DFWLYH


$�' HUURU GRHV QRW LQFOXGH 0HPRU\ HUURU EHFDXVH WKH (�$; GRHV QRW VXSSRUW
0HPRU\ HUURU RQ FRPPXQLFDWLRQ�
�$FWLYH KLJK PRGH� /RJLFDO � � ,QSXW � �� 9$&� /RJLFDO � � ,QSXW � �� 9$&�
�$FWLYH ORZ PRGH� /RJLFDO � � ,QSXW � �� 9$&� /RJLFDO � � ,QSXW � �� 9$&�

7HPSHUDWXUH� 7R 3URFHVV
7DEOH ��

3ROO �� ��
6HOHFW 1�$
)RUPDW 1XPHULF
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH SURFHVV WHPSHUDWXUH IURP WKH

WHPSHUDWXUH FRQWUROOHU DQG PHPRUL]H LW LQWR WKH 63, ERDUG�
7KH SURFHVV WHPSHUDWXUH ZLOO EH SURYLGHG WR WKH 63, ERDUG
LQGHSHQGHQWO\ IURP WKH FRPPXQLFDWLRQ EHWZHHQ WKH 63,
ERDUG DQG WKH FRQWURO VWDWLRQ�
:KHQ WKH 63, ERDUG KDV QR SURFHVV WHPSHUDWXUH EHFDXVH RI
LQWHUQDO FRPPXQLFDWLRQ HUURU� WKH 63, ERDUG ZLOO UHSO\ (27�

&KLOOHU
7DEOH ��

'(9,' ��
'HVFULSWLRQ &ROG ZDWHU SURFHVVLQJ XQLWV
&RPPDQGV 6HH 0ROG 7& DERYH

'U\HU
7DEOH ��

'(9,' ��
'HVFULSWLRQ 0DWHULDO GU\LQJ XQLWV
&RPPDQGV 6HH 0ROG 7& DERYH

6HOI�WXQLQJ *HQHUDO 3XUSRVH 7HPSHUDWXUH &RQWUROOHU
7DEOH ��

'(9,' ��
'HVFULSWLRQ 6LQJOH DQG PXOWL ]RQH WHPSHUDWXUH FRQWUROV�

,Q RUGHU WR DFFRPPRGDWH FRQWURO V\VWHPV ZLWK PXOWLSOH ]RQHV
ZLWKLQ D VLQJOH FRQWURO� WKH &0'� E\WH LV XVHG WR GLUHFW D
FRPPDQG WR D SDUWLFXODU ]RQH ZKHUH DSSURSULDWH� $OVR WKH
SURYLVLRQ KDV EHHQ PDGH WR DOORZ DOO ]RQHV ZLWKLQ D FRQWUROOHU
WR EH VHW WR WKH VDPH YDOXH ZLWK D VLQJOH FRPPDQG�

L�H� &0'�  �� ZLOO DIIHFW DOO ]RQHV
&0'�  �� ZLOO DIIHFW ]RQH �
&0'�  �� ZLOO DIIHFW ]RQH �
&0'�  )) ZLOO DIIHFW ]RQH ���

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�



��

(FKR
7DEOH ��

3ROO �� ��
6HOHFW �� ��
)RUPDW 2SHQ � E\WHV $6&,,
8QLWV $6&,,
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH UHWDLQHG GDWD� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG� 121(�
6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO UHWDLQ WKH GDWD SURYLGHG�

9HUVLRQ
7DEOH ��

3ROO �� ��
6HOHFW 1�$
)RUPDW 2SHQ � E\WHV $6&,,
8QLWV $6&,,
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH D YHUVLRQ QXPEHU� ��

�

�

  �� WR ))�

3URFHVV 6HWSRLQW �
7DEOH ��

3ROO �� ��
6HOHFW ����� ��
)RUPDW 1XPHULF
5DQJH /LPLWHG WHPSHUDWXUH VHWWLQJ UDQJH RI WKH (�$; �6// WR 6/+�
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH WHPSHUDWXUH VHWSRLQW� ,I QR

GDWD LV VHOHFWHG DIWHU SRZHU RQ� WHPSHUDWXUH VHWSRLQW RI WKH
WHPSHUDWXUH FRQWUROOHU ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH WHPSHUDWXUH VHWSRLQW DQG
UHSO\ DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG WHPSHUDWXUH
VHWSRLQW ZLOO EH WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU
ERDUG� 7KH 63, ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$.
ZKLOH DXWR WXQLQJ�

3URFHVV 9DOXH
7DEOH ��

3ROO �� ��
6HOHFW 1�$
)RUPDW 1XPHULF
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH SURFHVV WHPSHUDWXUH IURP WKH

WHPSHUDWXUH FRQWUROOHU DQG PHPRUL]H LW LQWR WKH 63, ERDUG�
7KH SURFHVV WHPSHUDWXUH ZLOO EH SURYLGHG WR WKH 63, ERDUG
LQGHSHQGHQWO\ IURP WKH FRPPXQLFDWLRQ EHWZHHQ WKH 63,
ERDUG DQG WKH FRQWURO VWDWLRQ�
:KHQ WKH 63, ERDUG KDV QR SURFHVV WHPSHUDWXUH EHFDXVH RI
LQWHUQDO FRPPXQLFDWLRQ HUURU� WKH 63, ERDUG ZLOO UHSO\ (27�

$ODUP $FWLYH 6WDWXV
7DEOH ��

3ROO �� �(
6HOHFW 1�$
)RUPDW 6WDWXV
8QLWV 1RQH
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH VWDWXV�

%LW �� $ODUP 6WDWXV
%LWV ����� �

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�
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$ODUP� 6WDWXV

7DEOH ��

%LW� �

'HVFULSWLRQ 7KHUH DUH DFWLYH DODUPV LQ WKH FRQWURO V\VWHP

'HVFULSWLRQ � 1R DFWLYH DODUPV �96'�  �� 96'�  � DQG 96'�  ��

'HVFULSWLRQ � $ODUP DFWLYH
��� 96' HUURU

96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �
96'�  �� 96'�  � DQG 96'�  �

��� +HDWHU EXUQRXW RI (�$; �1R SRZHU WR KHDWHUV�
�ELW � RI FRQWUROOHU VWDWXV�

��� 7KH ORJLFDO 25 RI WKH IROORZLQJ DODUP FDVHV���� 7KH ORJLFDO 25 RI WKH IROORZLQJ DODUP FDVHV�
/RZ DODUP � RI FRQWUROOHU VWDWXV
+LJK DODUP � RI FRQWUROOHU VWDWXV
/RZ DODUP � RI FRQWUROOHU VWDWXV
+LJK DODUP � RI FRQWUROOHU VWDWXV
�ELWV � WR � RI FRQWUROOHU VWDWXV�

��� 6HQVRU IDLOXUH� 2YHUIORZ RU 8QGHUIORZ
7KH ORJLFDO 25 RI RSHQ DQG VKRUWHG
WKHUPRFRXSOH DODUPV RI FRQWUROOHU VWDWXV�
�ELWV � DQG � RI FRQWUROOHU VWDWXV�

��� $�' HUURU �3URFHVV RXW RI FRQWURO�

�ELW �� RI FRQWUROOHU VWDWXV�

��� ,QWHUQDO FRPPXQLFDWLRQ HUURU


$�' HUURU GRHV QRW LQFOXGH 0HPRU\ HUURU EHFDXVH WKH (�$; GRHV QRW VXSSRUW
0HPRU\ HUURU RQ FRPPXQLFDWLRQ�
�$FWLYH KLJK PRGH� /RJLFDO � � ,QSXW � �� 9$&� /RJLFDO � � ,QSXW � �� 9$&�
�$FWLYH ORZ PRGH� /RJLFDO � � ,QSXW � �� 9$&� /RJLFDO � � ,QSXW � �� 9$&�

$ODUP � 6HWSRLQW
7DEOH ��

3ROO �� �&

6HOHFW ����� �'

)RUPDW 1XPHULF

5DQJH � WR ���� �7KHUPRFRXSOH�
��� WR ����� �3ODWLQXP UHVLVWDQFH�

8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH DODUP � VHWSRLQW� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG� ����
6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H DQG XVH DODUP � VHWSRLQW

LQGHSHQGHQWO\ IURP WKH WHPSHUDWXUH FRQWUROOHU ERDUG�

$ODUP � 6HWSRLQW
7DEOH ��

3ROO �� ��

6HOHFW ����� ��

)RUPDW 1XPHULF

5DQJH � WR ���� �7KHUPRFRXSOH�
��� WR ����� �3ODWLQXP UHVLVWDQFH�

8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH DODUP � VHWSRLQW� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG� ����
6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H DQG XVH DODUP � VHWSRLQW

LQGHSHQGHQWO\ IURP WKH WHPSHUDWXUH FRQWUROOHU ERDUG�

(VWDEOLVKLQJ &RPPXQLFDWLRQ 6HFWLRQ �ï�
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�ï� 6RIWZDUH (UURUV
2WKHU HUURUV ZLOO RFFXU GXH WR WKH VRIWZDUH·V LQWHUSUHWDWLRQ RI LWV LQSXWV�

6RIWZDUH (UURUV 'XH WR ,PSURSHU 6HWXS
0DFKLQH $ODUP

,I D FRQVWDQW PDFKLQH DODUP LV DOZD\V UHFHLYHG FKHFN WKDW DOO � 96'V UHODWLYH
WR FRPPRQ DUH ORJLFDOO\ KLJK� &RQILUP LI 96' LQSXWV DUH VHW IRU DFWLYH KLJK RU
DFWLYH ORZ RQ SLQ � RI WKH 63, ERDUG·V 6:�� 8QXVHG 96'V PXVW EH ZLUHG ORJ�
LFDOO\ KLJK�

+RVW 0DFKLQH $VVXPHV �) DQG �& 9DOXHV $UH 5HWXUQHG
,I �& DUH UHWXUQHG WR WKH FRQWURO VWDWLRQ DQG �) DUH GHVLUHG� VHW WKH (�$;
)XQFWLRQ VHOHFWRU �6: ���� SLQ � WR 21 IRU �) GLVSOD\ XQLWV�

$ODUPV ,QYROYLQJ D 3DUWLFXODU &RPPDQG
5HIHU WR $SSHQGL[ ' &RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ IRU WKH GHVFULS�
WLRQ RI D SDUWLFXODU FRPPDQG WR FRQILUP LW LV RSHUDWLQJ SURSHUO\�
7R WXUQ RII WKH DODUP FRQGLWLRQ� WKH LQSXW FDXVLQJ WKH DODUP PXVW EH UHWXUQHG
WR LWV SURSHU RSHUDWLQJ FRQGLWLRQ�
'(9,' ��K·V ODWFKHG DODUPV FDQ EH FOHDUHG XVLQJ WKH DSSURSULDWH DODUP UH�
VHW FRPPDQG�

,QWHUQDO &RPPXQLFDWLRQ (UURU
$Q LQWHUQDO FRPPXQLFDWLRQ HUURU PD\ RFFXU XQGHU WKH IROORZLQJ FRQGLWLRQV�
�:KHQ WKH 63, ERDUG LV VHOHFWHG IRU WKH IROORZLQJ FRPPDQGV ZKLOH WKH (�$;
LV DXWRWXQLQJ�

7DEOH ��
6HWSRLQW SURFHVV WHPSHUDWXUH ��� ���
$ODUP� KLJK WHPSHUDWXUH GHYLDWLRQ ��� ���
$ODUP� ORZ WHPSHUDWXUH GHYLDWLRQ ��� ���
3URFHVV VHWSRLQW � ������ ���
$XWRWXQH SURSRUWLRQDO EDQG � ������ ���
$XWRWXQH UHVHW � ������ �%�
$XWRWXQH UDWH � ������ �)�
+HDW FRRO UDWLR ������ ���

�:KHQ WKH 63, ERDUG FDQQRW FRPPXQLFDWH ZLWK WKH (�$; 7HPSHUDWXUH &RQ�
WUROOHU ERDUG�

:KHQ D FRPPXQLFDWLRQ HUURU RFFXUV EHWZHHQ WKH 63, ERDUG DQG WKH (�$;
7HPSHUDWXUH &RQWUROOHU ERDUG� WKH WHPSHUDWXUH DODUP VWDWXV ELWV ZLOO EH
WXUQHG 2)) �EH UHVHW WR ���
�+LJK 7HPSHUDWXUH $ODUP� /RZ 7HPSHUDWXUH $ODUP RI 3URFHVV VWDWXV DQG
/RZ DODUP �� +LJK DODUP �� /RZ DODUP � DQG +LJK DODUP � RI FRQWUROOHU VWD�
WXV��

(UURU &OHDULQJ
,QWHUQDO FRPPXQLFDWLRQ HUURUV PD\ EH FOHDUHG DW WKH HQG RI $XWR�WXQLQJ DQG
RQ UHWXUQLQJ WR UHPRWH PRGH�

�ï� 63, 3URWRFRO (UURU %\WH
7KH HUURU E\WH �(55� LV GHILQHG E\ WKH 63, WR FRPPXQLFDWH GHWHFWHG SURWRFRO
HUURV� ,W KDV WKH IROORZLQJ ELW GHILQLWLRQV�
%LW � �06%LW� ,QYDOLG GDWD
%LW � 5HVHUYHG E\ 63,
%LW � 6HW WR �
%LW � 5HVHUYHG E\ 63,
%LW � &RPPDQG QRW VXSSRUWHG

6XEVHFWLRQ 7LWOH 6HFWLRQ �ï�
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%LW � &RPPDQG QRW H[HFXWHG
%LW � ,QYDOLG SUHDPEOH
%LW � �/6%LW� &RPPXQLFDWLRQ HUURU

,QYDOLG GDWD :KHQ WKLV ELW LV VHW WR � LW PHDQV WKDW WKH GDWD UHFHLYHG
ZDV UHFHLYHG ·FRUUHFWO\·� EXW WKDW LW ZDV QRW DSSURSULDWH IRU
WKH FRPPDQG XVHG� 5HDVRQV IRU WKLV� IRU H[DPSOH� ZRXOG
EH GDWD RXW RI UDQJH� WRR OLWWOH GDWD� WRR PXFK GDWD RU DQ
XQGHWHFWHG &5&HUURU ZKLFK SURGXFHG HUURQHRXV GDWD�
7KLV ELW LV VHW GXULQJ WKH QHJDWLYH UHSO\ WR DQ\ EORFN ZKHUH
LQYDOLG GDWD LV GHWHFWHG�

&RPPDQG QRW H[HFXWHG :KHQ WKLV ELW LV VHW WR � LW PHDQV WKDW WKH FRPPDQG
UHTXHVWHG ZDV QRW H[HFXWHG RU QR DFWLRQ ZDV WDNHQ�
5HDVRQV IRU WKLV� IRU H[DPSOH� ZRXOG EH WKDW WKH FRQWUROOHU
KDV GHWHUPLQHG WKDW H[HFXWLQJ WKH FRPPDQG ZRXOG UHVXOW
LQ DQ XQVDIH FRQGLWLRQ ZLWKLQ WKH VHOHFWHG DX[LOLDU\
HTXLSPHQW� WKDW WKH GDWD ZDV LQYDOLG� WKDW WKH SUHDPEOH
ZDV LQYDOLG RU WKDW WKHUH ZDV D FRPPXQLFDWLRQ OLQN HUURU�
7KLV ELW LV VHW GXULQJ WKH QHJDWLYH UHSO\ WR D EORFN ZKLFK
FRQWDLQV GDWD WKDW ZRXOG SUHYHQW WKH FRPPDQG IURP EHLQJ
H[HFXWHG�

,QYDOLG SUHDPEOH :KHQ WKLV ELW LV VHW WR � LW PHDQV WKDW WKH FRPPXQLFDWLRQ
OLQN H[SHULHQFHG DQ HUURU LQ LWV FRPPXQLFDWLRQ� 7KLV FRXOG
UHVXOW IURP D IUDPLQJ HUURU� D &5& HUURU EHLQJ GHWHFWHG RU
D SURWRFRO YLRODWLRQ� 7KLV ELW LV VHW GXULQJ WKH QHJDWLYH UHSO\
WR DQ\ EORFN LQ ZKLFK D FRPPXQLFDWLRQ HUURU ZDV GHWHFWHG�

&RPPXQLFDWLRQ HUURU :KHQ WKLV ELW LV VHW WR � LV PHDQV WKDW WKH FRPPXQLFDWLRQ
OLQN H[SHULHQFHG DQ HUURU LQ LWV FRPPXQLFDWLRQ� 7KLV FRXOG
UHVXOW IURP D IUDPLQJ HUURU� D &5& HUURU EHLQJ GHWHFWHG RU
D SURWRFRO YLRODWLRQ� 7KLV ELW LV VHW GXULQJ WKH QHJDWLYH UHSO\
WR DQ\ EORFN LQ ZKLFK D FRPPXQLFDWLRQ HUURU ZDV GHWHFWHG�

&RPPDQG QRW VXSSRUWHG :KHQ WKLV ELW LV VHW WR � LW PHDQV WKDW WKH UHTXHVWHG
FRPPDQG LV QRW VXSSRUWHG E\ WKH FRQWUROOHU� (DFK DX[LOLDU\
GHYLFH ZLOO UHWXUQ WKLV ELW VHW LQ WKH (55 E\WH �SRVVLEO\ ZLWK
RWKHU ELWV VHW VXFK DV &RPPDQG 1RW ([HFXWHG� ZKHQ DQ
XQVXSSRUWHG FRPPDQG LV UHFHLYHG� ,I WKH (55 E\WH LV
UHWXUQHG ZLWK WKLV ELW VHW� WKH FRQWURO VWDWLRQ VKRXOG UHWU\
WKH 32// RU 6(/(&7,21 WR YHULI\ WKDW WKH DX[LOLDU\ GHYLFH
SURSHUO\ UHFHLYHG WKH SUHDPEOH GDWD� 7KLV ELW LV VHW GXULQJ
WKH QHJDWLYH UHSO\ WR DQ\ EORFN ZKLFK KDV DQ XQVXSSRUWHG
FRPPDQG�

6HH $SSHQGL[ ) &RPPXQLFDWLRQ )ORZFKDUW� IRU WKH FRQGLWLRQV WKDW ZRXOG HQ�
DEOH DQG FOHDU WKH DERYH HUURU ELWV�

6XEVHFWLRQ 7LWOH 6HFWLRQ �ï�
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$33(1',&(6

$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% +DUGZDUH 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' &RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( $ODUP 6HWWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
) &RPPXQLFDWLRQ )ORZFKDUW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
* $6&,, /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ 6WDQGDUG 0RGHOV

7DEOH ��
1DPH 'HVFULSWLRQ 3DUW 1XPEHU

(�$; 7HPSHUDWXUH
& W OO

6WDQGDUG (�$;�$���63,S
&RQWROOHU +HDWHU EXUQRXW (�$;�$+���63,

+HDWLQJ�FRROLQJ RXWSXWV (�$;�9$$���63,
&RPPXQLFDWLRQV
%RDUG

63, 3URWRFRO �56����� (���;���63,

&RQWURO 2XWSXW 8QLW 5HOD\ RXWSXW (���5S
665 RXWSXW (���6
�� 9'& �131� 9ROWDJH RXWSXW (���4
�� 9'& �131� 9ROWDJH RXWSXW (���4�
�� 9'& �313� 9ROWDJH RXWSXW (���4�
&XUUHQW RXWSXW (���&

&XUUHQW 7UDQVIRUPHUV
IRU +HDWHU %XUQRXW

��� PP ����� LQ� KROH GLDPHWHU (���&7�
IRU +HDWHU %XUQRXW
'HWHFWLRQ
(�$;�$+���63,

���� PP ����� LQ� KROH
GLDPHWHU

(���&7�

&RPPXQLFDWLRQV
& W

� SLQ '�VXE SOXJ ;0�$�����
&RQQHFWRUV � SLQ '�VXE KRRG ;0�6�����
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% +DUGZDUH 6SHFLILFDWLRQV

(�$;
7DEOH ��

6XSSO\ YROWDJH ��� WR ��� 9$&� ����� +]
2SHUDWLQJ YROWDJH �� WR ���� RI UDWHG VXSSO\ YROWDJH
3RZHU FRQVXPSWLRQ $SSUR[� �� 9$ DW ��� 9$& WR �� 9$ DW ��� 9$&
&RQWURO RXWSXW 1XPEHU 2QH RXWSXW XQLW� RUGHUHG VHSDUDWHO\� PRXQWV LQ LQWHUQDO VRFNHW RI 6WDQGDUG

(�$;�$� KHDWHU EXUQRXW (�$;�$+ W\SHV�
7ZR RXWSXW XQLWV� RUGHUHG VHSDUDWHO\� PRXQWV LQ LQWHUQDO VRFNHWV RI
KHDWLQJ�FRROLQJ (�$;�9 RXWSXW W\SH�

7\SH 5HOD\ 63'7� � $� ��� 9$& �UHVLVWLYH ORDG� XVLQJ (���5 RXWSXW XQLW\S
665 6367�12� � $� �� WR ��� 9$& XVLQJ (���6 RXWSXW XQLW
9ROWDJH �� P$� �� 9'&� 131� XVLQJ (���4 RXWSXW XQLW ZLWK VKRUW�FLUFXLW SURWHFWLRQ

�� P$� �� 9'&� 131� XVLQJ (���4� RXWSXW XQLW ZLWK VKRUW�FLUFXLW SURWHFWLRQ
�� P$� �� 9'&� 313� XVLQJ (���4� RXWSXW XQLW ZLWK VKRUW�FLUFXLW SURWHFWLRQ

&XUUHQW � WR �� P$ '&� ��� W PD[� ORDG� ��ELW UHVROXWLRQ XVLQJ (���& RXWSXW XQLW�
&XUUHQW RXWSXW XQLW FDQQRW EH XVHG ZLWK KHDWHU EXUQRXW W\SH (�$;�$+�

,VRODWLRQ $OO RXWSXW XQLWV DUH RSWLFDOO\ LVRODWHG IURP WKH LQWHUQDO FLUFXLWV
+\VWHUHVLV ��� WR ����� �&��) LQ XQLWV RI ��� �GXULQJ 21�2)) FRQWURO DFWLRQ�
8SGDWH
WL

2XWSXW ��� PV IRU SXOVH RXWSXWS
WLPH 'LVSOD\ ��� PV
6HUYLFH OLIH ������� HOHFWULFDO RSHUDWLRQV PLQLPXP IRU UHOD\ RXWSXW XQLW (���5

�� PLOOLRQ PHFKDQLFDO RSHUDWLRQV PLQLPXP IRU UHOD\ RXWSXW XQLW (���5
$ODUP RXWSXW 1XPEHU 2QH 6367�12 UHOD\� � $� ��� 9$& IRU (�$;�9$ DQG (�$;�$+

7ZR 6367�12 UHOD\V� � $� ��� 9$& IRU (�$;�$
6HWWLQJ UDQJH 7KHUPRFRXSOH� ���� WR ����� �&��)

3ODWLQXP 57'� ����� WR ����� �&��)
+HDWHU
E W

7\SH 6367�12 UHOD\� � $� ��� 9$&
EXUQRXW
RXWSXW (�$;�+
RQO\

6HWWLQJ UDQJH ��� WR ���� $ LQ XQLWV RI ��� $
��� VHWWLQJ GLVDEOHV WKH RXWSXW
���� VHWWLQJ WXUQV RXWSXW 21 FRQWLQXRXVO\

0LQLPXP GHWHFWDEOH
21 WLPH

��� PV� KHDWHU FXUUHQW LV QRW PHDVXUHG ZKHQ WKH FRQWURO RXWSXW LV 21 OHVV
WKDQ ��� PV

,QGLFDWLRQ *HQHUDO ����� RI VHW YDOXH RU ���� ZKLFKHYHU LV JUHDWHU� �� GLJLW PD[LPXP
DFFXUDF\ ([FHSWLRQV $FFXUDF\ RI W\SHV 7 DQG 8 WKHUPRFRXSOHV LV ���& �����)� IURP ����� WR ����&

����� WR ����)�� �� GLJLW� $FFXUDF\ LV QRW JXDUDQWHHG EHORZ �����& ������)��
$FFXUDF\ RI W\SHV 5 DQG 6 WKHUPRFRXSOHV LV ���& ������)� IURP �� WR ����&
���� WR ����)�� �� GLJLW�

+HDWHU EXUQRXW ��� RI IXOO VFDOH� �� GLJLW PD[LPXP RI KHDWHU FXUUHQW
6HWWLQJ DFFXUDF\ 6HW YDOXH FRLQFLGHV ZLWK WKH LQGLFDWHG YDOXH� VLQFH QR UHODWLYH HUURU H[LVWV

EHWZHHQ ERWK YDOXHV
&RQWURO PRGHV 7\SH 21�2)) RU 3,' ZLWK DXWRPDWLF WXQLQJ DQG IHHG�IRUZDUG FLUFXLWU\ WR SUHYHQW

RYHUVKRRW
3URSRUWLRQDO EDQG ��� WR ����� �&��) LQ XQLWV RI ���
5HVHW WLPH � WR WR ����� VHFRQGV LQ XQLWV RI � VHFRQG
5DWH WLPH � WR ����� VHFRQGV LQ XQLWV RI � VHFRQG
&RQWURO SHULRG 3XOVH RXWSXW� � WR �� VHFRQGV LQ XQLWV RI � VHFRQG
6DPSOLQJ SHULRG ��� PV

&RROLQJ FRHIILFLHQW ��� WR ���� IRU PRGHO (�$;�9
'HDG EDQG ���� WR ��� �& RU �) �LQ � �& RU �) XQLWV� IRU PRGHO (�$;�9
0HPRU\ SURWHFWLRQ 1RQ�YRODWLOH PHPRU\ �((3520�
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2WKHU
IXQFWLRQV

6KLIW VHW LQSXW�
(�$;�$� (�$;�9$

6HWV D VHFRQG VHW SRLQW� 5HTXLUHV QR�YROWDJH FRQWDFW VLJQDO ZLWK LQSXW
LPSHGDQFH RI ��� W PD[�X F R V � � �
7KHUPRFRXSOH UDQJH� ���� WR ����� �&��)
3ODWLQXP 57' UDQJH� ����� WR ����� �&��)

,QSXW VKLIW� DOO PRGHOV 2IIVHWV LQSXW YDOXH DQG GLVSOD\ YDOXH WR DFFRPPRGDWH D VHQVRU LQSXW WKDW
GHYLDWHV E\ D NQRZQ YDOXH�
7KHUPRFRXSOH UDQJH� ���� WR ����� �&��)
3ODWLQXP 57' UDQJH� ����� WR ����� �&��)

0LVFHOODQHRXV� DOO
PRGHOV

8SSHU DQG ORZHU VHW YDOXH OLPLWV� VHWWLQJ NH\ GLVDEOH� �&��) VHOHFWDEOH
LQWHUQDOO\� 1RUPDO DQG 5HYHUVH RXWSXW VHOHFWLRQ� ',1�-,6 VHQVRU LQSXW
VHOHFWLRQ� :DWFKGRJ IXQFWLRQ WR GHWHFW &38 IDLOXUH DQG UHVWRUH &38 WR QRUPDO
RSHUDWLRQ� 'HDG EDQG DQG FRROLQJ FRHIILFLHQW IRU (�$;�9�

,QGLFDWRUV 3UHVHQW 9DOXH� �� PP + ����� LQ�� 6HW 9DOXH� �� PP + ����� LQ� /(' GLJLWV�
/(' LQGLFDWRUV IRU DOO IXQFWLRQV

0DWHULDOV 3ODVWLF FDVH
0RXQWLQJ )LWV ��� ',1 SDQHO FXWRXWV� LQFOXGHV WZR SDQHO PRXQWLQJ EUDFNHWV
&RQQHFWLRQV 3ODWHG VWHHO VFUHZ WHUPLQDOV PRXQWHG RQ UHDU RI XQLW
:HLJKW $SSUR[� ��� J ��� R]��
(QFORVXUH
UDWLQJV

)URQW SDQHO
5HDU SDQHO
7HUPLQDOV

,(& ,3��
,(& ,3��
,(& ,3��

$SSURYDOV 8/ 5HFRJQL]HG� )LOH 1XPEHU (����� �DOO PRGHOV�SS
&6$ &HUWLILHG� )LOH 1XPEHU /5����� �DOO PRGHOV�
)DFWRU\ 0XWXDO &ODVV 1XPEHU ���� �DOO (�$;�B�)0) PRGHOV�

$PELHQW
W W

2SHUDWLQJ ���� WR ���& ���� WR ����)�
WHPSHUDWXUH 6WRUDJH ���� WR ���& ����� WR ����)�
+XPLGLW\ �� WR ��� 5+
,QVXODWLRQ UHVLVWDQFH �� 0W PLQLPXP DW ��� 9'&� PHDVXUHG ZLWK DQ RXWSXW XQLW LQVWDOOHG
'LHOHFWULF VWUHQJWK ����� 9$&� ����� +] IRU � PLQXWH EHWZHHQ WHUPLQDOV RI GLIIHUHQW SRODULW\�

PHDVXUHG ZLWK DQ RXWSXW XQLW LQVWDOOHG
9LEUDWLRQ 0HFKDQLFDO GXUDELOLW\ �� WR �� +]� ���� PP ����� LQ� LQ ;� <� DQG = GLUHFWLRQV IR � KRXUV HDFK

0DOIXQFWLRQ GXUDEOLW\ � WR �� +]� � *� LQ ;� <� DQG = GLUHFWLRQV IRU �� PLQXWHV HDFK
6KRFN 0HFKDQLFDO GXUDELOLW\ ��� P�V� LQ � GLUHFWLRQV� � WLPHV HDFK

0DOIXQFWLRQ GXUDEOLW\ ��� P�V� LQ � GLUHFWLRQV� � WLPHV HDFK

&XUUHQW 7UDQVIRUPHUV �IRU (�$;�+�
7DEOH ��
+HDWHU FXUUHQW 0D[LPXP �� $ FRQWLQXRXV VHUYLFH� VLQJOH�SKDVH
:HLJKW $SSUR[� ���� J �����R]�� IRU (���&7�� DSSUR[� �� J ���� R]�� IRU

(���&7�
'LHOHFWULF
VWUHQJWK

����� 9$&

9LEUDWLRQ �� +] �DSSUR[� �� *�

96' ,QSXWV
7DEOH ��
0D[LPXP LQSXW
YROWDJH

��� 9$& ����� +]

+LJK�OHYHO YROWDJH �� 9$& PLQ�
/RZ�OHYHO YROWDJH �� 9$& PD[�
,QSXW FXUUHQW $SSUR[� ��� P$
3OXJ LQ�RXW IUHTXHQF\ ��� WLPHV PD[�
:LUH VWULSSLQJ OHQJWK $SSUR[� � PP
7LJKWHQLQJ WRUTXH ��� 1¿P
$SSOLFDEOH ZLUH VL]H $:* 1R��� WR ��
$FWLYH KLJK�ORZ �5HIHU WR )LJ� �� DQG 7DEOH ����
&RQQHFWRU W\SH 6/� ������� E\ :HLGPXHOOHU ,QF�\S

%/� ������� E\ :HLGPXHOOHU ,QF�

+DUGZDUH 6SHFLILFDWLRQV $SSHQGL[ %
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6WDQGDUG 7HVW &RQGLWLRQV
7DEOH ��
7HPSHUDWXUH ���&
+XPLGLW\ ���

1RWH 8QOHVV RWKHUZLVH VSHFLILHG� WKH YDOXHV GHVFULEHG LQ WKLV VSHFLILFDWLRQ ZHUH
REWDLQHG XQGHU WKH DERYH VWDQGDUG FRQGLWLRQV�

6WRUDJH &RQGLWLRQV
6WRUH WKH SURGXFW XQGHU WKH IROORZLQJ FRQGLWLRQV�
7DEOH ��
7HPSHUDWXUH ��� WR ���& �ZLWKRXW IUHH]LQJ RU FRQGHQVDWLRQ�
+XPLGLW\ �� WR ���

6WRUDJH (QYLURQPHQW
� /RFDWLRQV ZKHUH WKH SURGXFW RU FRQWDLQHU LV QRW H[SRVHG WR FRUURVLYH JDVHV
VXFK DV K\GURJHQ VXOILGH JDV RU VDOW\ DLU�

� /RFDWLRQV ZKHUH QR YLVLEOH GXVW H[LVWV�
� /RFDWLRQV QRW VXEMHFW WR GLUHFW VXQOLJKW�
� 'R QRW DSSO\ VWUHVVHV WR WKH SURGXFW ZKLFK PD\ UHVXOW LQ LWV GHIRUPDWLRQ RU
GHWHULRUDWLRQ�

2SHUDWLQJ &RQGLWLRQV
8VH WKH SURGXFW XQGHU WKH IROORZLQJ FRQGLWLRQV�
7DEOH ��
7HPSHUDWXUH ��� WR ���&
+XPLGLW\ �� WR ���

2SHUDWLQJ (QYLURQPHQW
� /RFDWLRQV ZKHUH WKH SURGXFW LV QRW H[SRVHG WR GXVW RU FRUURVLYH JDV�
� /RFDWLRQV ZKHUH WKH SURGXFW LV QRW VXEMHFW WR PXFK YLEUDWLRQ RU VKRFN DQG
WKH SURGXFW LV QRW VRDNHG LQ ZDWHU RU VSODVKHG ZLWK RLO�

� (YHQ LI WKH WHPSHUDWXUH VWD\V ZLWKLQ WKH VSHFLILHG UDQJH� DYRLG XVLQJ LQ
ORFDWLRQV ZKHUH WKH WHPSHUDWXUH IOXFWXDWHV JUHDWO\ RU ZKHUH WKH SURGXFW LV
H[SRVHG WR WKH UDGLDWLRQ IURP D IXUQDFH�

� 'R QRW DSSO\ VWUHVVHV WR WKH SURGXFW ZKLFK PD\ UHVXOW LQ LWV GHIRUPDWLRQ RU
GHWHULRUDWLRQ�

+DUGZDUH 6SHFLILFDWLRQV $SSHQGL[ %
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& 'LPHQVLRQV

$OO XQLWV DUH LQ PP� XQOHVV RWKHUZLVH VSHFLILHG�

(�$; 7HPSHUDWXUH &RQWUROOHU
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(��ï&7�
���� GLD�

�� 'LD�
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)LJ� ��

&RPPXQLFDWLRQV &RQQHFWRU
;0�$����� �3OXJ�

'�VXE FRQQHFWRUV� 8VH LQ FRPELQDWLRQ ZLWK ;0�6�

)LJ� ��

;0�6����� �+RRG�

)LJ� ��

'LPHQVLRQV $SSHQGL[ &
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' &RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ

7UDQVPLVVLRQ 0HWKRG
7DEOH ��
'DWD FRPPXQLFDWLRQ OLQN 0XOWLSRLQW /LQN
,QWHUIDFH 56����
0D[LPXP FDEOH OHQJWK ���P ����� IW�
6\VWHP OLPLWV �� FRQWUROOHUV SHU GDWD OLQN
6\QFKURQL]DWLRQ 6WDUW�VWRS �� VWRS ELW�
'DWD UDWHV ���� WR ����� EDXG
&KDUDFWHU 6WUXFWXUH $6&,, � ELWV
(UURU GHWHFWLRQ &5&���
'HILQLWLRQ 7ULEXWDU\ 6WDWLRQ
3URWRFRO 63, 3URWRFRO

,�2 /LVW
7KH IROORZLQJ '(9,'6� 3ROOV� DQG 6HOHFWV DUH LQ KH[DGHFLPDO �K��

0ROG 7HPSHUDWXUH &RQWUROOHU
7DEOH ��
'(9,' ��
'HVFULSWLRQ :DWHU RU 2LO 7HPSHUDWXUH &RQWUROOHU

(FKR
7DEOH ��
3ROO �� ��
6HOHFW �� ��
)RUPDW 2SHQ � E\WHV $6&,,
8QLWV $6&,,
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH UHWDLQHG GDWD� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG� 121(�
6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO UHWDLQ WKH GDWD SURYLGHG�

9HUVLRQ
7DEOH ��
3ROO �� ��
6HOHFW 1�$
)RUPDW 2SHQ � E\WHV $6&,,
8QLWV $6&,,
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH D YHUVLRQ QXPEHU� ��

�

�

  �� WR ))�

6HWSRLQW 3URFHVV 7HPSHUDWXUH
7DEOH ��
3ROO �� ��
6HOHFW �� ��
)RUPDW 1XPHULF
5DQJH /LPLWHG WHPSHUDWXUH VHWWLQJ UDQJH RI WKH (�$; �6// WR 6/+�
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH WHPSHUDWXUH VHWSRLQW� ,I QR

GDWD LV VHOHFWHG DIWHU SRZHU RQ� WHPSHUDWXUH VHWSRLQW RI WKH
WHPSHUDWXUH FRQWUROOHU ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH WHPSHUDWXUH VHWSRLQW DQG
UHSO\ DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG WHPSHUDWXUH
VHWSRLQW ZLOO EH WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU
ERDUG� 7KH 63, ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$.
ZKLOH DXWR WXQLQJ�
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$ODUP � 5HVHW
7DEOH ��
3ROO 1�$
6HOHFW ����� ��
)RUPDW 6WDWXV
8QLWV 1RQH
6HOHFW 'HVFULSWLRQ %LW �� $ODUP &OHDU

%LWV ����� �
1RWH� ,I WKH 63, FRQWURO VWDWLRQ VHOHFWV DQG VHQGV �·V WR ELWV � WR ��� WKH 63, ERDUG ZLOO
LJQRUH WKHVH ELWV�

$ODUP &OHDU
7DEOH ��
%LW� �
'HVFULSWLRQ � 1R DFWLRQ
'HVFULSWLRQ � &OHDUV ODWFKHG DODUP FRQGLWLRQV�
1RWH� :KHQ $ODUP � LV QRW VHOHFWHG IRU ODWFKLQJ RSHUDWLRQ� WKLV ELW ZLOO KDYH QR HIIHFW�

$ODUP � 5HVHW
7DEOH ��
3ROO 1�$
6HOHFW ����� ��
)RUPDW 6WDWXV
8QLWV 1RQH
6HOHFW 'HVFULSWLRQ %LW �� $ODUP &OHDU

%LWV ����� �
1RWH� ,I WKH 63, FRQWURO VWDWLRQ VHOHFWV DQG VHQG �·V WR ELWV � WR ��� WKH 63, ERDUG ZLOO
LJQRUH WKHVH ELWV�

$ODUP &OHDU
7DEOH ��
%LW� �
'HVFULSWLRQ � 1R DFWLRQ
'HVFULSWLRQ � &OHDUV ODWFKHG DODUP FRQGLWLRQV�
1RWH� :KHQ $ODUP � LV QRW VHOHFWHG IRU ODWFKLQJ RSHUDWLRQ� WKLV ELW ZLOO KDYH QR HIIHFW�

$ODUP � &RQWURO
7DEOH ��
3ROO �� ��
6HOHFW ����� ��
)RUPDW 6WDWXV

&RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ $SSHQGL[ '
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8QLWV 1RQH
'HVFULSWLRQ ,I QR GDWD LV VHOHFWHG DIWHU SRZHU RQ� DOO �·V DUH UHWXUQHG�

%LW �� /RZ +ROG
%LW �� /DWFKLQJ
%LW �� �
%LW �� $ODUP 7\SH
%LW �� $ODUP 7\SH
%LW �� $ODUP 7\SH
%LWV ����� �

1RWH� ,I WKH 63, FRQWURO VWDWLRQ VHOHFWV DQG VHQGV �·V WR ELW � DQG ELWV � WR ��� WKH 63,
ERDUG ZLOO UHJDUG WKHVH ELWV DV ��
7DEOH ��

1DPH %LW � 6WDWXV 'HVFULSWLRQ
/RZ KROG � :KHQ DODUP W\SH LV SURFHVV ORZ DODUP� GLVDEOH

DODUP XQWLO WKH SURFHVV WHPSHUDWXUH H[FHHGV
WKH DODUP VHWSRLQW WKH ILUVW WLPH DIWHU SRZHU XS
RU DODUP �·V VHWSRLQW LV FKDQJHG�
,Q RWKHU FDVHV� GLVDEOH DODUP XQWLO WKH SURFHVV
WHPSHUDWXUH H[FHHGV WKH DODUP VHWSRLQW WKH
ILUVW WLPH DIWHU SRZHU XS RU DODUP �·V VHWSRLQW RU
SURFHVV VHWSRLQW � DUH FKDQJHG�

� 'LVDEOH ORZ KROG DODUP IXQFWLRQ
� (QDEOH ORZ KROG DODUP IXQFWLRQ�

�:KHQ DODUP W\SH LV SURFHVV KLJK DODUP RU
GHYLDWLRQ KLJK DODUP� WKH ORZ KROG DODUP
IXQFWLRQ LV GLVDEOHG��
7KLV LV WKH VDPH DV 20521·V ORZHU�OLPLW DODUP
ZLWK VWDQGE\ VHTXHQFH�

/DWFKLQJ � /DWFK DODUP FRQGLWLRQ XQWLO H[SOLFLWO\ FOHDUHG�J
� 'LVDEOH ODWFKLQJ DODUP�
� (QDEOH ODWFKLQJ DODUP�

$ODUP 7\SH ��� 7KLV ILHOG VHOHFWV WKH RSHUDWLRQ RI WKH DODUP�
ELW � � �

� � � � 1R $ODUP
� � � � 3URFHVV ORZ DODUP
� � � � 3URFHVV KLJK DODUP
� � � � 'HYLDWLRQ ORZ DODUP
� � � � 'HYLDWLRQ KLJK DODUP
� � � � 'HYLDWLRQ EDQG DODUP
� � � � 1R DODUP
� � � � 1R DODUP

1RWH 
/DWFKLQJ RSHUDWLRQ WDNHV KLJKHU SUHFHGHQFH WKDQ ORZ KROG RSHUDWLRQ�

$ODUP � &RQWURO
7DEOH ��
3ROO �� �&
6HOHFW ����� �'
)RUPDW 6WDWXV
8QLWV 1RQH
'HVFULSWLRQ ,I QR GDWD LV VHOHFWHG DIWHU SRZHU RQ� DOO �·V DUH UHWXUQHG�

%LW �� /RZ +ROG
%LW �� /DWFKLQJ
%LW �� �
%LW �� $ODUP 7\SH
%LW �� $ODUP 7\SH
%LW �� $ODUP 7\SH
%LWV ����� �

1RWH� ,I WKH 63, FRQWURO VWDWLRQ VHOHFWV DQG VHQGV �·V WR ELW � DQG ELWV � WR ��� WKH 63,
ERDUG ZLOO UHJDUG WKHVH ELWV DV ��
6HH $ODUP � FRQWURO IRU ELW GHVFULSWLRQV�

$ODUP +\VWHUHVLV
7DEOH ��
3ROO �� ��
6HOHFW ����� ��
)RUPDW 1XPHULF
5DQJH ��� WR �����

&RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ $SSHQGL[ '
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8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH DODUP K\VWHUHVLV� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH IROORZLQJ LV UHWXUQHG� ����
6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H DQG XVH DODUP K\VWHUHVLV

LQGHSHQGHQWO\ IURP WKH WHPSHUDWXUH FRQWUROOHU ERDUG�

&RQWUROOHU 6WDWXV
7DEOH ��
3ROO �� ��
6HOHFW 1�$
)RUPDW 6WDWXV
8QLWV 1RQH
3ROO 'HVFULSWLRQ %LW �� +HDWHU 3RZHU

%LW �� �
%LW �� �
%LW �� /RZ $ODUP �
%LW �� +LJK $ODUP �
%LW �� /RZ $ODUP �
%LW �� +LJK $ODUP �
%LW �� 2SHQ 7& $ODUP
%LW �� �
%LW �� 6KRUWHG 7& $ODUP
%LW ��� �
%LW ��� �
%LW ��� �
%LW ��� �
%LW ��� �
%LW ��� 3URFHVV 2XW RI &RQWURO

7DEOH ��
1DPH %LW � 6WDWXV 'HVFULSWLRQ

+HDWHU SRZHU � ,QGLFDWHV KHDWHU EXUQRXW RI (�$;� ZKHQ WKH
WHPSHUDWXUH FRQWUROOHU W\SH LV (�$;�B+�

� +HDWHU EXUQRXW RI (�$;
� 1R KHDWHU EXUQRXW RI (�$;�

,Q RWKHU WHPSHUDWXUH FRQWUROOHU W\SHV� WKLV ELW LV
DOZD\V ��

/RZ DODUP � � ,I DODUP � W\SH LV ORZ DODUP RU EDQG DODUP�
LQGLFDWHV WKDW WKH WHPSHUDWXUH LV EHORZ WKH
DODUP � VHWSRLQW�

� $ODUP QRW DFWLYH
� $ODUP DFWLYH

+LJK DODUP � � ,I DODUP � W\SH LV KLJK DODUP RU EDQG DODUP�
LQGLFDWHV WKDW WKH WHPSHUDWXUH LV DERYH WKH
DODUP � VHWSRLQW�

� $ODUP QRW DFWLYH
� $ODUP DFWLYH

/RZ DODUP � � ,I DODUP � W\SH LV ORZ DODUP RU EDQG DODUP�
LQGLFDWHV WKDW WKH WHPSHUDWXUH LV EHORZ WKH
DODUP � VHWSRLQW�

� $ODUP QRW DFWLYH
� $ODUP DFWLYH

+LJK DODUP � � ,I DODUP � W\SH LV KLJK DODUP RU EDQG DODUP�
LQGLFDWHV WKDW WKH WHPSHUDWXUH LV DERYH WKH
DODUP � VHWSRLQW�

� $ODUP QRW DFWLYH
� $ODUP DFWLYH

2SHQ 7& DODUP � ,QGLFDWHV VHQVRU IDLOXUH DQG RYHUIORZ RI WKH
(�$;�

� 1R VHQVRU IDLOXUH DQG QR RYHUIORZ
� 6HQVRU IDLOXUH RU RYHUIORZ

6KRUWHG 7&
DODUP

� ,QGLFDWHV VHQVRU IDLOXUH DQG XQGHUIORZ RI WKH
(�$;�D D

� 1R VHQVRU IDLOXUH DQG QR XQGHUIORZ
� 6HQVRU IDLOXUH RU XQGHUIORZ

&RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ $SSHQGL[ '
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1DPH 'HVFULSWLRQ6WDWXV%LW �
3URFHVV RXW RI

W O

�� ,QGLFDWHV $�' HUURU RI WKH (�$;�

FRQWURO
 � 1R $�' HUURU
� $�' HUURU


$�' HUURU GRHV QRW LQFOXGH 0HPRU\ HUURU EHFDXVH WKH (�$; GRHV QRW VXSSRUW
0HPRU\ HUURU RQ FRPPXQLFDWLRQ�

$XWRWXQH 3URSRUWLRQDO %DQG �
7DEOH ��

3ROO �� ��
6HOHFW ����� ��
)RUPDW 1XPHULF
5DQJH ��� WR �����
8QLWV �) �RU �&�
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH SURSRUWLRQDO EDQG� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH SURSRUWLRQDO EDQG RI WKH
WHPSHUDWXUH FRQWUROOHU ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH SURSRUWLRQDO EDQG DQG UHSO\
DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG SURSRUWLRQDO EDQG
ZLOO EH WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU ERDUG� 7KH
63, ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$. ZKLOH DXWR
WXQLQJ�

$XWRWXQH 5HVHW �
7DEOH ��

3ROO �� �$
6HOHFW ����� �%
)RUPDW 1XPHULF
5DQJH � WR ����
8QLWV 6HFRQGV
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH UHVHW WLPH� ,I QR GDWD LV

VHOHFWHG DIWHU SRZHU RQ� WKH UHVHW WLPH RI WKH WHPSHUDWXUH
FRQWUROOHU ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH UHVHW WLPH DQG UHSO\
DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG UHVHW WLPH ZLOO EH
WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU ERDUG� 7KH 63,
ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$. ZKLOH DXWR
WXQLQJ�

$XWRWXQH 5DWH �
7DEOH ��

3ROO �� �(
6HOHFW ����� �)
)RUPDW 1XPHULF
5DQJH � WR ����
8QLWV 6HFRQGV
3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH UDWH WLPH� ,I QR GDWD LV VHOHFWHG

DIWHU SRZHU RQ� WKH UDWH WLPH RI WKH WHPSHUDWXUH FRQWUROOHU
ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH UDWH WLPH DQG UHSO\
DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG UDWH WLPH ZLOO EH
WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU ERDUG� 7KH 63,
ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$. ZKLOH DXWR
WXQLQJ�

$XWRWXQH 6WDWXV
7DEOH ��

3ROO �� ��
6HOHFW 1�$
)RUPDW 6WDWXV

&RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ $SSHQGL[ '
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8QLWV 1RQH
3ROO 'HVFULSWLRQ %LW �� 7XQLQJ LQ SURFHVV

%LW �� 1R WXQLQJ
%LW �� �
%LW �� )XOO WXQLQJ
%LWV ����� �

7DEOH ��

1DPH %LW � 6WDWXV 'HVFULSWLRQ
7XQLQJ LQ � � 1RW H[HFXWLQJ DXWRWXQHJ
SURFHVV � ([HFXWLQJ DXWRWXQH
1R WXQLQJ � � $XWRWXQH LV FRPSOHWH� �8VLQJ WXQHG

SDUDPHWHUV��
� 8VLQJ GHIDXOW SDUDPHWHUV�

)XOO WXQLQJ � � 1RW XVLQJ WXQHG SDUDPHWHUV� �8VLQJ GHIDXOW
SDUDPHWHUV��

� $XWRWXQH LV FRPSOHWH� �8VLQJ WXQHG
SDUDPHWHUV��

3RZHU RQ $7 VWDUW $W ILQLVK

�
�

�
�

�
�

7XQLQJ LQ SURFHVV

1R WXQLQJ

)XOO WXQLQJ

7KH XQLW PXVW EH LQ UHPRWH PRGH DW
$7 ILQLVK RU WKH QR WXQLQJ DQG IXOO
WXQLQJ ELWV ZLOO QRW EH HIIHFWHG�

$XWRWXQH &RQWUROV
7DEOH ��

3ROO 1�$
6HOHFW ����� ��
)RUPDW 6WDWXV
8QLWV 1RQH
3ROO 'HVFULSWLRQ %LW �� $XWRWXQH

%LWV ����� �

1RWH� ,I WKH 63, FRQWURO VWDWLRQ VHOHFWV DQG VHQGV �·V WR ELWV � WR ��� WKH 63, ERDUG ZLOO
LJQRUH WKHVH ELWV�

$XWRWXQH
7DEOH ��

%LW� �
'HVFULSWLRQ � 1R DFWLRQ
'HVFULSWLRQ � 6WDUW WXQLQJ� ZKHQ DXWRWXQH LV QRW DOUHDG\ H[HFXWLQJ� 7KLV

FRPPDQG EHFRPHV LQHIIHFWLYH� ZKHQ DXWRWXQH LV H[HFXWLQJ�

1RWH� :KHQ WKH (�$; LV LQ 21�2)) FRQWURO PRGH GXH WR ',3 VZLWFK VHWWLQJV� WKH 63,
ERDUG VKRXOG UHVSRQG ZLWK &RPPDQG QRW H[HFXWHG� 1$.�

+HDW &RRO 5DWLR
7DEOH ��

3ROO �� ��
6HOHFW ����� ��
)RUPDW 1XPHULF
5DQJH ��� WR ����
8QLWV 3HUFHQW

&RPPXQLFDWLRQ 3URWRFRO 6SHFLILFDWLRQ $SSHQGL[ '
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3ROO 'HVFULSWLRQ 7KH 63, ERDUG ZLOO SURYLGH WKH KHDW FRRO UDWLR ZKHQ WKH
WHPSHUDWXUH FRQWUROOHU W\SH LV (�$;�9� ,Q RWKHU FDVHV� WKH
IROORZLQJ KHDW FRRO UDWLR LV UHWXUQHG� ����
,I QR GDWD LV VHOHFWHG DIWHU SRZHU RQ� WKH KHDW FRRO UDWLR RI WKH
WHPSHUDWXUH FRQWUROOHU ERDUG LV UHWXUQHG�

6HOHFW 'HVFULSWLRQ 7KH 63, ERDUG ZLOO PHPRUL]H WKH KHDW FRRO UDWLR DQG UHSO\
DFNQRZOHGJHPHQW� 7KHQ WKH PHPRUL]HG KHDW FRRO UDWLR ZLOO
EH WUDQVIHUUHG LQWR WKH WHPSHUDWXUH FRQWUROOHU ERDUG� 7KH 63,
ERDUG ZLOO UHSO\ &RPPDQG QRW H[HFXWHG� 1$. ZKLOH DXWR
WXQLQJ�
2WKHU WKDQ ZLWK (�$;�9� WKH PHPRUL]HG KHDW FRRO UDWLR KDV
QR HIIHFW�

6SHFLILFDWLRQ 1RWHV
6LJQLILFDQW 'LJLW

7KH (�$; QXPHULF GDWD LV URXQGHG RII WR WKH OHDVW VLJQLILFDQW GLJLW �7KHUPR�
FRXSOH� � �)� 3ODWLQXP UHVLVWDQFH ��� �)��

/RFDO 0RGH
63, &RPPXQLFDWLRQ VKRXOG EH RII�OLQH ZKHQ WKH (�$; LV LQ ORFDO PRGH�
&KDQJHV PDGH YLD WKH IURQW SDQHO GXULQJ ORFDO PRGH� H[FHSW IRU FKDQJHV WR
DODUP YDOXHV� ZKLFK FDQ RQO\ EH UHPRWHO\ FKDQJHG RQ WKH 63, FDUG� DUH
XSGDWHG WR WKH 63, FDUG RQ UHWXUQ WR UHPRWH PRGH�

7HPSHUDWXUH 8QLWV
7KH 63, ERDUG ZLOO QRW FKHFN WKH WHPSHUDWXUH XQLW VSHF ��&� �)� RI WKH (�$;�
63, SURWRFRO DVVXPHV �)� 7KLV PD\ EH D SUREOHP LI WKH KRVW H[SHFWV �) DQG
WKH (�$; LV VHW IRU �&�

)URQW 3DQHO .H\ ,QYDOLGDWLRQ
,I WKH 63, FRQWURO VWDWLRQ FRQWLQXRXVO\ VHQGV WKH IROORZLQJ VHOHFW FRPPDQGV�
WKH (�$; IURQW SDQHO NH\V PD\ EHFRPH LQYDOLG DQG RSHUDWLRQ RI WKH 63,
ERDUG PD\ EH GHOD\HG�
7DEOH ��
6HWSRLQW SURFHVV WHPSHUDWXUH ��� ���
$ODUP� KLJK WHPSHUDWXUH GHYLDWLRQ ��� ���
$ODUP� ORZ WHPSHUDWXUH GHYLDWLRQ ��� ���
3URFHVV VHWSRLQW � ������ ���
$XWRWXQH SURSRUWLRQDO EDQG � ������ ���
$XWRWXQH UHVHW � ������ �%�
$XWRWXQH UDWH � ������ �)�
+HDW FRRO UDWLR ������ ���

$XWRWXQH 3DUDPHWHU 6HWWLQJ LQ 21�2)) 0RGH
7KH IROORZLQJ FRPPDQGV FDQ EH UHDG DQG ZULWWHQ WR ZKHQ WKH (�$; ',3
VZLWFK LV LQ WKH 21�2)) FRQWURO PRGH�DOWKRXJK WKH\ KDYH QR HIIHFW RQ WKH
(�$; RSHUDWLRQ�

$XWRWXQH SURSRUWLRQDO EDQG �

$XWRWXQH UHVHW �

$XWRWXQH UDWH �
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( $ODUP 6HWWLQJ

$ODUP 2SHUDWLRQ
7KHUH DUH WZR NLQGV RI DODUPV UHODWHG WR WKH (�$; ZLWK 63, SURWRFRO� 7KH ILUVW
DODUP W\SH LV HPXODWHG WKURXJK VRIWZDUH FRPPXQLFDWLRQ ZLWK WKH 63, ERDUG�
7KH VHFRQG DODUP W\SH RFFXUV ZLWKLQ WKH (�$; LWVHOI DQG GLUHFWO\ FRQWUROV WKH
DODUP RXWSXW UHOD\V�

'(9,' ��K� ��K
'(9,' �� �K� �&KLOOHU� DQG '(9,' �� �K� �6HOI�WXQLQJ JHQHUDO SXUSRVH 7&�
(�$; DODUPV DUH LQGHSHQGHQW RI WKH 63, SURWRFRO DODUPV DQG PXVW EH SUR�
JUDPPHG IURP WKH NH\SDG� 7KH 63, SURWRFRO DODUPV PXVW EH SURJUDPPHG
WKURXJK WKH FRPPXQLFDWLRQ PHWKRGV� 7KH IROORZLQJ H[SODQDWLRQV GR QRW DS�
SO\ WR WKHVH '(9,' DODUPV�

'(9,' ��K� ��K
8QGHU FHUWDLQ FRQGLWLRQV� '(9,' �� �K� �PROG 7&� DQG '(9,' �� �K� �GU\HU�
63, DODUPV VHW WKH (�$; UHOD\ DODUP YDOXHV� 7KH (�$; DODUP VHWWLQJV FDQ
DOVR EH XVHG WR HQDEOH WKH VWDQGE\ VHTXHQFH IXQFWLRQ RU WR HPXODWH 63, SUR�
WRFRO DODUPV�
7KH IROORZLQJ WDEOH VKRZV KRZ IRU '(9,' �� �K� DQG '(9,' �� �K�� WKH 63,
KLJK DQG ORZ WHPSHUDWXUH GHYLDWLRQ DODUP YDOXHV� DUH XVHG WR VHW WKH (�$;·V
$/0� DQG $/0� YDOXHV LQ DGGLWLRQ WR QRUPDOO\ VHWWLQJ WKH 63,·V KLJK DQG ORZ
HPXODWHG DODUP YDOXHV�
$OVR VKRZQ LV KRZ WKH (�$; DODUP PRGH VHWWLQJ DIIHFWV WKH 63, HPXODWHG
KLJK DQG ORZ DODUPV� :KHQ VHW WR DODUP PRGH �� �� �� WKH 63, HPXODWHG
DODUPV IRU '(9,' �� �K� DQG '(9,' �� �K� LQFRUSRUDWH WKH VWDQGE\ VHTXHQFH
RSHUDWLRQ�
5HIHU WR SDJH �� IRU D GHILQLWLRQ RI WKH QLQH DODUP PRGHV�
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7DEOH ��

(�$; 6: VHWWLQJ
QR�

63, WHPSHUDWXUH GHYLDWLRQ DODUP FRPPDQGV VHW (�$; DODUP
YDOXHV �$/0���� DQG 63, HPXODWHG DODUPV �+�(08�

63, $/$50 RSHUDWLRQ EDVHG RQ WKH
IROORZLQJ FRQGLWLRQV

$/0� $/0� +LJK WHPS GHY�
�� �� FRPPDQG

/RZ WHPS FHY�
�� �� FRPPDQG

$ODUP� KLJK WHPS� $ODUP� ORZ WHPS�
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63, $/$50 RSHUDWLRQ EDVHG RQ WKH
IROORZLQJ FRQGLWLRQV

63, WHPSHUDWXUH GHYLDWLRQ DODUP FRPPDQGV VHW (�$; DODUP
YDOXHV �$/0���� DQG 63, HPXODWHG DODUPV �+�(08�

$/0� $ODUP� ORZ WHPS�$ODUP� KLJK WHPS�/RZ WHPS FHY�
�� �� FRPPDQG

+LJK WHPS GHY�
�� �� FRPPDQG

$/0�

� � +�(08 $/0� ³ /�(08 ³ $/0� +�(08� /�(08�

� � +�(08 ³ ³ /�(08 $/0� $/0� +�(08 /�(08�


+�(08  (PXODWHG KLJK WHPSHUDWXUH DODUP RI 63, SURWRFRO
/�(08  (PXODWHG ORZ WHPSHUDWXUH DODUP RI 63, SURWRFRO


+�(08�  (PXODWHG KLJK WHPSHUDWXUH DODUP RI 63, SURWRFRO ZLWK SRZHU RQ VWDQGE\ VHTXHQFH
/�(08�  (PXODWHG ORZ WHPSHUDWXUH DODUP RI 63, SURWRFRO ZLWK SRZHU RQ VWDQGE\ VHTXHQFH



$/0�  $ODUP � RI WKH (�$;� $/0�  $ODUP � RI WKH (�$;
$/0�  � DSSOLHV WR (�$;�$+���63, DQG (�$;�9$$���63, VLQFH RQO\ $/0� LV DYDLODEOH ZLWK WKHVH PRGHOV�

:KHQ (�$; DODUP W\SH LV VHW WR � �HYHQW RXWSXW� � WKH IROORZLQJ FRQGLWLRQV
DGGLWLRQDOO\ DSSO\�
� ¶�� �� FRPPDQG VHW YDOXH· LV DGGHG WR ¶WHPSHUDWXUH VHW YDOXH· DQG VHW RQ
WKH (�$;�

�:KHQ D SODWLQXP UHVLVWDQFH WKHUPRPHWHU LV XVHG IRU WKH (�$; VHQVRU� ¶��
�� FRPPDQG VHW YDOXH· LV DGGHG WR ¶WHPSHUDWXUH VHW YDOXH· DQG FKHFNHG LI LW
LV ZLWKLQ WKH UDQJH IURP ����� WR ����� �

�:KHQ WKH SURFHVV WHPSHUDWXUH YDOXH LV FKDQJHG� WKH (�$; DODUP YDOXH ZLOO
QRW EH FKDQJHG�

$ODUP 6HWWLQJ $SSHQGL[ (
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) &RPPXQLFDWLRQ )ORZFKDUW

63, &RPPXQLFDWLRQ 3URWRFRO 7ULEXWDU\ %HKDYLRU� 3ROOLQJ

1RWH�  VHQG 2WKHU  UHFHLYH
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�(55�

7LPHU $ LV
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(14
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2WKHU  1RW UHFHLYH '/( �� '(/��
'(/� RU 7LPHU $ LV QRW RYHU�

5HWU\  �

5HWU\ � �

0HVVDJH 7UDQVIHU 3URFHGXUH

(27

(27

,GOH

(55 ��K� &RPPXQLFDWLRQV HUURU
(55 ��K� ,QYDOLG SUHDPEOH
(55 ��K� &RPPDQG QRW VXSSRUWHG
(55 �&K� &RPPDQG QRW VXSSRUWHG

&RPPDQG QRW H[HFXWHG

� :KHQ '(9,' RU $'' LV

LQFRUUHFW�

� :KHQ SUHIL[ � � OHWWHUV�

� :KHQ (�$; LV LQ ORFDO

PRGH�

� :KHQ QR SURFHVV

WHPSHUDWXUH RU

SURFHVV YDOXH�

� :KLOH DERXW ��

VHFRQGV DIWHU

SRZHU RQ�

1RWH� 7LPLQJ UHTXLUHPHQWV DUH QRW VKRZQ� 5HIHU WR 63, 3URWRFRO Y� ���� RU LWV VXSSRUWLQJ VWDQGDUGV IRU D PRUH GHWDLOHG
H[SODQDWLRQ�

� :KHQ SUHIL[ !� OHWWHUV RU 5(6 LV LQFRU�

UHFW� (55 ZLOO EH ��K�

� :KHQ FRPPXQLFDWLRQV HUURU �IRUPDW

HUURU RU &5& HUURU�� (55 ZLOO EH ��K�

� :KHQ &0'�� &0'� LV LQFRUUHFW� (55

ZLOO EH ��K RU �&K�

,QFRUUHFW  XQVXSSRUWHG� LPSRVVLEOH RU LQYDOLG

(VWDEOLVKPHQW 3URFHGXUH

�

7HUPLQDWLRQ
3URFHGXUH

�(55 $�K�
LQYDOLG GDWD

)LJ� ��



��

63, &RPPXQLFDWLRQ 3URWRFRO 7ULEXWDU\ %HKDYLRU� 6HOHFWLQJ

7KHVH FRPPDQGV DUH ������ ������ ������ ������ �������
������� ������ DQG ������ RI VSHF� �-(��������

1$;
�(55�

�
'/(
�5(6�
�&0'��
�&0'��
�$''�
�'(9,'�

(14
�5(6�
�&0'��
�&0'��
�$''�
�'(9,'�
>(27@

3UHIL[

�&5&�
�&5&�
(7%
'/(
�'$7$Q�
�
�'$7$��
67;
'/(

�&5&�
�&5&�
(7;
'/(
�'$7$Q�
�
�'$7$��
67;
'/(

�&5&�
�&5&�
(14
'/(
�'$7$Q�
�
�'$7$��
67;
'/(

�
'/(
�$&.Q�

�
'/(
�$&.Q�

1$.
�(55�

(14

7LPHU % LV WLPH�RXW�

(27
)LQDO %ORFN

�(55  $�K RU ��K�

,QYDOLG GDWD

,I YDOXH LV RXWVLGH RI (�$;�63,
OLPLWV� (55 ZLOO EH $�K�

:KHQ WKH (�$; LV LQ DXWR WXQLQJ�
(55 ZLOO EH ��K� �6RPH FRPPDQGV�

(55 ��K� &RPPXQLFDWLRQV HUURU
(55 ��K� ,QYDOLG SUHDPEOH
(55 ��K� &RPPDQG QRW H[HFXWHG
(55 ��K� &RPPDQG QRW VXSSRUWHG
(55 �&K� &RPPDQG QRW VXSSRUWHG

&RPPDQG QRW H[HFXWHG

� :KHQ &0'�� &0'� LV LQFRUUHFW� (55

ZLOO EH ��K RU �&K� �6HH SROOLQJ�

� :KHQ SUHIL[ !� OHWWHUV RU 5(6 LV LQFRU�

UHFW� (55 ZLOO EH ��K�

� :KLOH DERXW �� VHFRQGV DIWHU SRZHU RQ�

(55 ZLOO EH ��K�

� :KHQ FRPPXQLFDWLRQV HUURU �IRUPDW

HUURU RU &5& HUURU�� (55 ZLOO EH ��K�

� :KHQ '(9,' RU $'' LV LQFRUUHFW�

� :KHQ SUHIL[ � � OHWWHUV�

� :KHQ (�$; LV LQ ORFDO PRGH�

(VWDEOLVKPHQW 3URFHGXUH 0HVVDJH 7UDQVIHU 3URFHGXUH 7HUPLQDWLRQ
3URFHGXUH

,GOH

1RWH�  VHQG 2WKHU  UHFHLYH

1RWH� 7LPLQJ UHTXLUHPHQWV DUH QRW VKRZQ� 5HIHU WR 63, 3URWRFRO Y� ���� RU LWV VXSSRUWLQJ VWDQGDUGV IRU D PRUH
GHWDLOHG H[SODQDWLRQ�

,GOH

)LJ� ��

6XSSRUWLQJ 6WDQGDUGV RI 63, &RPPXQLFDWLRQ 3URWRFRO
� (,$ ���
� (,$ ���
� $16, ;��������
� $16, ;���������
� $16, �����
� $16, ;���������� VXEFDWHJRULHV '� DQG ���
� ,((( ���������
� ,((( ��������
� 0,/�&������

&RPPXQLFDWLRQ )ORZFKDUW $SSHQGL[ )



��

* $6&,, /LVW

7DEOH ��

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

E�
E�
E�
E�

E� E� E� E� E� E� E� E�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

5RZ
&ROXPQ

�
�
�
�
�
�
�
�
�
�
��
��
��
��
��
��

� � � � � � � �
18/
62+
67;
(7;
(27
(14
$&.
%(/
%6
+7
/)
97
))
&5
62
6,

'/(
'&�
'&�
'&�
'&�
1$.
6<1
(7%
&$1
(0
68%
(6&
)6
*6
56
86

63$&(

�
µ
�
�
�
	
�
�
�



�

ï
�

�

�
�
�
�
�
�

�
�
�

�

�
�
�
 
!
"

#
$
%
&
'
(
)
*
+
,
-
.
/
0
1
2

3
4
5
6
7
8
9
:
;
<
=
>
?

@
M
4

D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R

S
T
U
V
W
X
Y
Z
[
\
]
^

`
a

'(/

¶

_

¿

(YHQ SDULW\



��



��

*ORVVDU\

$ERUW :KHQ WKH VHQGLQJ VWDWLRQ GHVLUHV WR HQG D EORFN RU WUDQVPLVVLRQ LQ DQ XQXVX�
DO PDQQHU VXFK WKDW WKH UHFHLYLQJ VWDWLRQ GLVUHJDUGV WKDW SRUWLRQ RI WKH EORFN
RU WUDQVPLVVLRQ WKDW KDV EHHQ UHFHLYHG�

$&.1 $FNQRZOHGJH 1� $&.1 LV UHSUHVHQWHG E\ WKH ���!���! IRU $&.� DQG
���!���! IRU $&.� FRQWURO VHTXHQFHV� 7KH $&.1 LV XVHG E\ D UHFHLYHU DV
DQ DIILUPDWLYH UHSO\� $&.� LV XVHG DV DQ DIILUPDWLYH UHSO\ WR WKH ILUVW EORFN RI
D PHVVDJH� DQG DIILUPDWLYH UHSOLHV WR VXEVHTXHQW EORFNV DOWHUQDWH EHWZHHQ
$&.� DQG $&.�� $&.� LV DOVR XVHG DV WKH UHSO\ IURP D WULEXWDU\ WR WKH FRQ�
WURO VWDWLRQ LQ UHVSRQVH WR D 6(/(&7 VXSHUYLVRU\ UHTXHVW�

$FNQRZOHGJPHQW 8VHG DV D UHSO\ WR D PDVWHU VWDWLRQ WKDW D YDOLG PHVVDJH KDV EHHQ UHFHLYHG
DQG DFFHSWHG� 7KHUH DUH WZR YDOLG DOWHUQDWLQJ DFNQRZOHGJPHQW FKDUDFWHU
VHTXHQFHV� '/& ·�· �$&.�� DQG '/( ·�· �$&.��� $&.� LV XVHG DV WKH DF�
NQRZOHGJPHQW IRU WKH ILUVW WUDQVPLVVLRQ EORFN UHFHLYHG� DQG WKH DFNQRZOHGJ�
PHQW LV DOWHUQDWHG EHWZHHQ $&.� DQG $&.� RQ VXEVHTXHQW EORFNV� $&.� LV
DOVR XVHG DV WKH DFNQRZOHGJPHQW E\ D WULEXWDU\ WR WKH FRQWURO VWDWLRQ·V 6(�
/(&7 UHTXHVW VXSHUYLVRU\ VHTXHQFH�

$'' $''UHVV� DQ ��ELW TXDQWLW\ XVHG GXULQJ WKH FRQQHFWLRQ HVWDEOLVKPHQW SURFH�
GXUHV WR LGHQWLI\ D SDUWLFXODU WULEXWDU\ VWDWLRQ� 8VHG LQ FRQMXQFWLRQ ZLWK WKH
'(9,'� 7KH DFWXDO DGGUHVV YDOXHV DUH VHOHFWDEOH DW WKH WULEXWDU\ VWDWLRQV�

$OWHUQDWLQJ 7UDQVPLVVLRQ $ W\SH RI WUDQVPLVVLRQ WKURXJK ZKLFK PHVVDJHV RU WUDQVPLVVLRQ EORFNV PD\
EH VHQW LQ HLWKHU RQH GLUHFWLRQ RU WKH RWKHU� EXW QRW ERWK GLUHFWLRQV VLPXOWD�
QHRXVO\�

$16, $PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH� 7KH PDLQ VWDQGDUGV GHYHORSPHQW
JURXS LQ WKH 86$� $16, LV D QRQ�SURILW QRQ�JRYHUQPHQW JURXS FRPSRVHG RI
RYHU ���� WUDGH RUJDQL]DWLRQV� SURIHVVLRQDO VRFLHWLHV� DQG FRPSDQLHV� ,W LV
WKH 86$· PHPEHU ERG\ WR ,62�

$6&,, $PHULFDQ 1DWLRQDO 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� 6SHFLILHV D
VHW RI ��� FRQWURO DQG GDWD FKDUDFWHUV GHILQHG DV D VWDQGDUG GDWD FRPPX�
QLFDWLRQV FRGH LQ $PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ([FKDQJH� (DFK
FKDUDFWHU LV VSHFLILHG LQ VHYHQ ELQDU\ ELWV� ZLWK WKH ILUVW �� FKDUDFWHUV UHSUH�
VHQWLQJ FRQWURO DQG VSHFLDO DFWLRQ FKDUDFWHUV� 6HH WKH $6&,, FKDUW IROORZLQJ
WKLV JORVVDU\�

%DXG $ XQLW RI VLJQDOLQJ VSHHG� WKH QXPEHU RI VLJQDO HYHQWV SHU VHFRQG� ,I HDFK
VLJQDO HYHQW UHSUHVHQWV RQO\ RQH ELW FRQGLWLRQ� WKH EDXG LV HTXDO WR ELWV SHU
VHFRQG�

%LW %LQDU\ GLJLW� WKH VPDOOHVW XQLW RI LQIRUPDWLRQ LQ D ELQDU\ V\VWHP� $ ELW UHSUH�
VHQWV D FKRLFH EHWZHHQ � DQG ��

%ORFN $ERUW �'/( (14� 7KH VHQGLQJ VWDWLRQ� ZKLOH VHQGLQJ GDWD� EXW EHIRUH WKH HQG RI WKH EORFN� GH�
FLGHV WR HQG WKH EORFN� 7KH UHFHLYLQJ VWDWLRQ ZLOO GLVUHJDUG DOO GDWD UHFHLYHG
IRU WKDW EORFN� %RWK VWDWLRQV ZLOO UHWXUQ WR QRQ�WUDQVSDUHQW PRGH� 7KH 1$.
UHVSRQVH LV WKH RQO\ YDOLG UHVSRQVH WR WKH DERUWHG EORFN�

&HQWUDOL]HG 2SHUDWLRQ $ FRQWURO GLVFLSOLQH IRU PXOWLSRLQW GDWD FRPPXQLFDWLRQV OLQNV E\ ZKLFK WUDQV�
PLVVLRQ PD\ RFFXU EHWZHHQ WKH FRQWURO VWDWLRQ DQG DQ\ RQH RI WKH WULEXWDU\
VWDWLRQV� EXW QRW EHWZHHQ WULEXWDU\ VWDWLRQV WKHPVHOYHV�
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&0'� &R0PDQ'�� DQ ��ELW TXDQWLW\ XVHG GXULQJ WKH FRQQHFWLRQ HVWDEOLVKPHQW SUR�
FHGXUHV WR VSHFLI\ WKH PRVW VLJQLILFDQW FRPPDQG E\WH� 8VHG LQ FRQMXQFWLRQ
ZLWK &0'� WR VSHFLI\ D SDUWLFXODU DFWLRQ WR EH WDNHQ RU GDWD WR EH FRPPXQL�
FDWHG�

&0'� &R0PDQ'�� DQ ��ELW TXDQWLW\ XVHG GXULQJ WKH FRQQHFWLRQ HVWDEOLVKPHQW SUR�
FHGXUHV WR VSHFLI\ WKH OHDVW VLJQLILFDQW FRPPDQG E\WH� 8VHG LQ FRQMXQFWLRQ
ZLWK &0'� WR VSHFLI\ D SDUWLFXODU DFWLRQ WR EH WDNHQ RU GDWD WR EH FRPPXQL�
FDWHG� DQ HYHQ &0'� �OHDVW VLJQLILFDQW ELW LV UHVHW� LQGLFDWHV D 32// UHTXHVW�
$Q RGG &0'� �OHDVW VLJQLILFDQW ELW LV VHW� LQGLFDWHV D 6(/(&7 UHTXHVW�

&RPPXQLFDWLRQV )DFLOLW\ 7KH DFWXDO PHGLXP XVHG WR SURYLGH FRPPXQLFDWLRQ FLUFXLWV� 6RPH H[DPSOHV
PD\ EH ZLUH FDEOH� UDGLR� ILEHU RSWLFV�

&RPPXQLFDWLRQV &LUFXLW $ PHDQV RI WZR�ZD\ FRPPXQLFDWLRQ EHWZHHQ WZR FLUFXLW SRLQWV�

&RQWHQWLRQ 2FFXUV ZKHQ WZR RU PRUH VWDWLRQV DWWHPSW D WUDQVPLVVLRQ DW WKH VDPH WLPH�

&RQWURO &KDUDFWHU $ IXQFWLRQDO $6&,, FKDUDFWHU LQWHQGHG WR FRQWURO &RQWURO &KDUDFWHU RU IDFLOL�
WDWH WUDQVPLVVLRQ RI LQIRUPDWLRQ RYHU FRPPXQLFDWLRQ QHWZRUNV� 7KHUH DUH WHQ
FRQWURO FKDUDFWHUV GHILQHG E\ $6&,, ZKLFK ZLOO EH XVHG LQ WKLV SURWRFRO� (27�
62+� 67;� (7;� $&.� 1$.� (14� (7%� 6<1� '/(�

&RQWURO 6WDWLRQ 7KH VWDWLRQ RQ D GDWD FRPPXQLFDWLRQV OLQN ZLWK WKH RYHUDOO UHVSRQVLELOLW\ IRU
PRQLWRULQJ WKH FRPPXQLFDWLRQV OLQN DQG DVVXULQJ WKH OLQN·V RUGHUO\ RSHUDWLRQ�
7KH FRQWURO VWDWLRQ KDV WKH UHVSRQVLELOLW\ IRU LQLWLDWLQJ UHFRYHU\ SURFHGXUHV LQ
WKH HYHQW RI DEQRUPDO FRQGLWLRQV RQ WKH OLQN�

&5&��� &\FOLF 5HGXQGDQF\ &KHFN ��� $Q HUURU GHWHFWLRQ VFKHPH GHVLJQDWLQJ WKH ELWV
DGGHG WR WKH HQG RI D PHVVDJH RU WUDQVPLVVLRQ EORFN WR IDFLOLWDWH HUURU FRQ�
WURO� 7KH ·��· VSHFLILHV XVH RI D GHJUHH��� SRO\QRPLDO JHQHUDWRU�

'DLV\ &KDLQ $ PXOWLïGURS ZLULQJ WHFKQLTXH ZKHUH DOO QHWZRUN PHPEHUV DUH RQ WKH VDPH
FDEOH�

'DWD /LQN 7KH ORJLFDO DVVRFLDWLRQ RI WZR RU PRUH VWDWLRQV LQWHUFRQQHFWHG E\ WKH VDPH
GDWD FRPPXQLFDWLRQ FLUFXLW� LQFOXGLQJ WKH FRPPXQLFDWLRQ FRQWURO FDSDELOLW\ RI
WKH LQWHUFRQQHFWHG VWDWLRQV�

'DWD ,QWHJULW\ $ SHUIRUPDQFH PHDVXUH EDVHG RQ WKH UDWH RI XQGHWHFWHG HUURUV�

'/( 'DWD /LQN (VFDSH ���+!� WKH '/( FKDUDFWHU LV XVHG WR FKDQJH WKH PHDQLQJ
RI WKH FKDUDFWHU� ,W LV XVHG H[FOXVLYHO\ IRU SURYLGLQJ DGGLWLRQDO FRQWURO IXQF�
WLRQV� ,W LV XVHG LQ WKH IROORZLQJ FRQWURO IXQFWLRQV�

� $OWHUQDWLQJ $FNQRZOHGJPHQWV�
� 7UDQVSDUHQW EORFN GHOLPLWLQJ VHTXHQFHV �762+� 767;� 7(7;� DQG 7(7%��
� 7UDQVSDUHQW '/( �D '/(� ���!� FKDUDFWHU LQ D WUDQVSDUHQW WH[W VHTXHQFH LV
UHSUHVHQWHG E\ '/( '/(��

� 7KH EORFN DERUW IXQFWLRQ�
� 7KH UHYHUVH LQWHUUXSW IXQFWLRQ�
� 7KH V\QFKURQRXV LGOH IXQFWLRQ�

'HOLPLWHUV &RQWURO FKDUDFWHUV XVHG WR GHILQH WKH H[WHQW RI D SDUWLFXODU VHTXHQFH RI FKDU�
DFWHUV �IRU H[DPSOH GHOLPLWLQJ WKH HQWU\ DQG H[LW RI WUDQVSDUHQW GDWD PRGH��

*ORVVDU\
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'(9,' '(9LFH ,'HQWLILHU� DQ ��ELW TXDQWLW\ XVHG GXULQJ WKH FRQQHFWLRQ HVWDEOLVKPHQW
SURFHGXUHV WR LGHQWLI\ D SDUWLFXODU WULEXWDU\ VWDWLRQ GHYLFH W\SH� 8VHG LQ FRQ�
MXQFWLRQ ZLWK WKH $''� 7KH DFWXDO YDOXHV RI WKH '(9,' DUH DVVLJQHG E\ WKH
63,�&&3�

',3 6ZLWFK $ EDQN RI VZLWFKHV LQ D 'XDO ,Q�OLQH 3DFNDJH XVHG WR ILHOG�FRQILJXUH KDUG�
ZDUH�

(,$ (OHFWURQLF ,QGXVWULHV $VVRFLDWLRQ� $ VWDQGDUGV RUJDQL]DWLRQ VSHFLDOL]LQJ LQ
HOHFWULFDO LQWHUIDFLQJ�

(14 (14XLU\ ���!� WKH (14 FKDUDFWHU LV XVHG WR LOOLFLW D UHVSRQVH IURP D VWDWLRQ�
7KH (14 FDOOV IRU D UHSO\ LQGLFDWLQJ WKH VODYH VWDWLRQ·V UHDGLQHVV WR UHFHLYH�
7KH (14 FKDUDFWHU LV DOVR XVHG DV WKH ODVW FKDUDFWHU LQ D SROOLQJ RU VHOHFWLRQ
VHTXHQFH� 5HFHLSW RI WKH (14 FKDUDFWHU E\ D VODYH VWDWLRQ FDOOV IRU WKH VODYH
VWDWLRQ WR UH�WUDQVPLW LWV ODVW UHSO\ �$&.�� 1$.� HWF���

(27 (QG 2I 7UDQVPLVVLRQ ���!� WKH (27 FKDUDFWHU SHUIRUPV WKH IROORZLQJ IXQF�
WLRQV�

� &DQFHOV DQ\ SUHYLRXV PDVWHU�VODYH UHODWLRQVKLS
� 6HQW E\ WKH PDVWHU VWDWLRQ DIWHU FRPSOHWLRQ RI D PHVVDJH WUDQVIHU SKDVH WR
QRUPDOO\ HQG D WUDQVPLVVLRQ�

� 6HQW E\ WKH PDVWHU VWDWLRQ SULRU WR FRPSOHWLQJ WKH PHVVDJH WUDQVIHU SKDVH
WR FDXVH D VHQGLQJ VWDWLRQ DERUW�

� 6HQW E\ WKH VODYH VWDWLRQ LQ SODFH RI D QRUPDO UHVSRQVH WR FDXVH D WHUPLQD�
WLRQ LQWHUUXSW�

� 7KH (27 FKDUDFWHU PXVW QHYHU KDYH D SUHIL[�

(55 (55RU E\WH� DQ ��ELW TXDQWLW\ XVHG DV D SUHIL[ IRU QHJDWLYH DFNQRZOHGJPHQWV
WR LQGLFDWH ZK\ WKH DFNQRZOHGJPHQW ZDV QHJDWLYH�

+DOI 'XSOH[ 7UDQVPLVVLRQ LQ HLWKHU GLUHFWLRQ� EXW QRW ERWK GLUHFWLRQV VLPXOWDQHRXVO\�

+H[ +H[DGHFLPDO QXPEHULQJ V\VWHP UHSUHVHQWHG E\ DQ K IROORZLQJ WKH QXPEHU�

+RVW 0DVWHU�FRQWURO VWDWLRQ VXSSRUWLQJ WKH (�$; WKURXJK WKH 63, 3URWRFRO�

,QWHUUXSW :KHQ D UHFHLYLQJ VWDWLRQ ZLVKHV WR FDXVH WKH VHQGLQJ VWDWLRQ WR VWRS VHQG�
LQJ� HLWKHU WHPSRUDULO\ RU SHUPDQHQWO\�

,62 ,QWHUQDWLRQDO 6WDQGDUGV 2UJDQL]DWLRQ

P6 0LOOLVHFRQGV� ������ RI D VHFRQG�

0DUN 3UHVHQFH RI D VLJQDO� $ PDUN LPSXOVH LV HTXLYDOHQW WR D VHW ��� ELW�

0DVWHU 6WDWLRQ $ VWDWLRQ WKDW KDV FRQWURO RI WKH GDWD FRPPXQLFDWLRQ OLQN DW D JLYHQ LQVWDQW�
7KH DVVLJQPHQW RI PDVWHU VWDWXV WR D JLYHQ VWDWLRQ LV WHPSRUDU\ DQG LV FRQ�
WUROOHG E\ WKH SURFHGXUHV VHW IRUWK LQ WKH FDWHJRULHV GHVFULEHG LQ WKLV VWDQ�
GDUG� 0DVWHU VWDWXV LV QRUPDOO\ FRQIHUUHG XSRQ D VWDWLRQ VR WKDW LW PD\ WUDQV�
PLW D PHVVDJH� EXW D VWDWLRQ QHHG QRW KDYH D PHVVDJH WR VHQG WR EH QRPL�
QDWHG PDVWHU�

0HVVDJH $ VHTXHQFH RI FKDUDFWHUV DUUDQJHG IRU WKH SXUSRVH RI FRQYH\LQJ LQIRUPDWLRQ
IURP DQ RULJLQDWRU WR RQH GHVWLQDWLRQ �RU DGGUHVV�� ,W FRQWDLQV WKH VXSSOHPHQ�
WDU\ LQIRUPDWLRQ LQ D KHDGLQJ�

*ORVVDU\
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0HVVDJH +HDGLQJ 7KH SDUW RI D PHVVDJH FRQWDLQLQJ DOO FRPSRQHQWV SUHFHGLQJ WKH WH[W� $ PHV�
VDJH KHDGLQJ LV SUHFHGHG E\ WKH 762+ VHTXHQFH DQG IROORZHG E\ WKH 767;
VHTXHQFH �GHOLPLWHG E\ 762+ DQG 767;��

0HVVDJH 7H[W 7KH SDUW RI D PHVVDJH EHJLQQLQJ ZLWK WKH ILUVW FKDUDFWHU IROORZLQJ WKH 767;
VHTXHQFH DQG IROORZHG E\ WKH 7(7; VHTXHQFH�

0XOWLSRLQW /LQN $ GDWD FRPPXQLFDWLRQ OLQN FRQQHFWLQJ WZR RU PRUH VWDWLRQV�

1$. 1HJDWLYH�$FNQRZOHGJPHQW ���!� WKH 1$. FKDUDFWHU LV WUDQVPLWWHG E\ D VODYH
DV D QHJDWLYH UHVSRQVH WR D VHQGLQJ VWDWLRQ� 7KH 1$. PD\ FRQWDLQ D SUHIL[
LQGLFDWLQJ ZK\ WKH PHVVDJH RU WUDQVPLVVLRQ EORFN ZDV UHMHFWHG� 7KH 1$.
SHUIRUPV WKH IROORZLQJ IXQFWLRQV�

� 1$. LQGLFDWHV WKDW WKH VHOHFWHG VWDWLRQ LV QRW UHDG\ WR UHFHLYH�
� ,V WUDQVPLWWHG E\ D VODYH WR LQGLFDWH WKDW WKH ODVW PHVVDJH RU WUDQVPLVVLRQ
EORFN ZDV QRW DFFHSWHG DQG WKH VODYH LV DJDLQ UHDG\ WR UHFHLYH� $ SUHIL[ ZLOO
EH LQFOXGHG LQGLFDWLQJ ZK\ WKH WUDQVPLVVLRQ ZDV UHMHFWHG�

1HWZRUN %XV 7KH SK\VLFDO EXV PHGLD ZKLFK H[WHQGV IURP WKH SULPDU\ SODVWLF SURFHVVLQJ
PDFKLQH� $OO WULEXWDU\ VWDWLRQV FRQQHFW WR WKH EXV YLD 8QLW 6WXEV�

�QQ! QQ LV D KH[DGHFLPDO FRQVWDQW�

3ROOLQJ $ WHFKQLTXH IRU LQYLWLQJ D VWDWLRQ WR WUDQVPLW PHVVDJHV DW D JLYHQ WLPH� 2QH
VWDWLRQ LV GHVLJQDWHG DV D FRQWURO VWDWLRQ WR LQYLWH WULEXWDU\ VWDWLRQ�V� WR WUDQV�
PLW� $ VXSHUYLVRU\ VHTXHQFH SHUIRUPV WKLV SROOLQJ IXQFWLRQ�

3UHIL[ $ VHTXHQFH RI FKDUDFWHUV �RWKHU WKDQ FRPPXQLFDWLRQV FRQWURO FKDUDFWHUV�
XVHG LQ D VXSHUYLVRU\ VHTXHQFH WR GHILQH RU TXDOLI\ WKH PHDQLQJ RI WKH VXSHU�
YLVRU\ VHTXHQFH�

3URWRFRO $ IRUPDO VHW RI FRQYHQWLRQV JRYHUQLQJ WKH IRUPDW DQG UHODWLYH WLPLQJ RI GDWD
H[FKDQJH EHWZHHQ WZR RU PRUH FRPPXQLFDWLQJ V\VWHPV�

5HFRYHU\ 3URFHGXUH &RQWURO SURFHGXUHV XVHG WR UHVWRUH QRUPDO RSHUDWLRQ WR D GDWD FRPPXQLFD�
WLRQ OLQN DIWHU XQXVXDO RU DEQRUPDO HYHQWV KDYH RFFXUUHG�

5HSO\ $ VXSHUYLVRU\ VHTXHQFH E\ ZKLFK D VODYH VWDWLRQ LQIRUPV WKH PDVWHU VWDWLRQ
RI LWV RSHUDWLRQDO FRQGLWLRQ RU VWDWXV� RU WKH VWDWXV RI D UHFHLYHG PHVVDJH RU
PHVVDJH EORFN�

5HSO\�5HTXHVW $ VXSHUYLVRU\ VHTXHQFH XVHG E\ D PDVWHU VWDWLRQ WR UHTXHVW D UHSO\ IURP D
VODYH VWDWLRQ�

5(6 5HVHUYHG &KDUDFWHU� D FKDUDFWHU UHVHUYHG IRU ODWHU GHILQLWLRQ E\ 63,� $W WKLV
WLPH WKH FKDUDFWHU PXVW EH ���!�

56ï��� (,$ FRPSXWHU FRPPXQLFDWLRQV VWDQGDUGV HVWDEOLVKHG IRU XQLIRUP VLJQDO
VSHFLILFDWLRQV�

5HVSRQGHU 7KH VWDWLRQ WKDW LV UHVSRQVLEOH IRU VXSSO\LQJ UHSO\ PHVVDJHV WR WKH LQLWLDWRU�

5HYHUVH ,QWHUUXSW 7KH FRQWURO VWDWLRQ� ZKLOH DFWLQJ DV D UHFHLYLQJ VWDWLRQ� PD\ GHFLGH WR LQWHU�
UXSW WKH FXUUHQW FRPPXQLFDWLRQ VHVVLRQ WR SROO RU VHOHFW DQRWKHU VWDWLRQ� 7KH
VWDWLRQ PD\ RQO\ JHQHUDWH D UHYHUVH LQWHUUXSW �'/( ��&!� DIWHU UHFHLSW RI D
YDOLG &5&� 7KH UHYHUVH LQWHUUXSW LV DVVXPHG E\ WKH VHQGLQJ VWDWLRQ WR EH D
YDOLG DFNQRZOHGJPHQW WR WKH WUDQVPLWWHG EORFN� 7KH VHQGLQJ VWDWLRQ VKRXOG
WKHQ WUDQVPLW DQ (27 WR DERUW WKH FRPPXQLFDWLRQ VHVVLRQ DV VRRQ DV LW FDQ
ZLWKRXW ORVLQJ DQ\ GDWD LW PD\ KDYH VWRUHG LQ EXIIHUV� ,W WKHQ PXVW EH DEOH WR
UHFHLYH D WUDQVPLVVLRQ�
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6HOHFWLRQ $ WHFKQLTXH IRU DVVLJQPHQW RI VODYH VWDWXV WR D VWDWLRQ RQ D GDWD FRPPXQLFD�
WLRQ OLQN� $ VXSHUYLVRU\ VHTXHQFH SHUIRUPV WKH VHOHFWLRQ IXQFWLRQ�

6HQGLQJ 6WDWLRQ $ERUW �(27� 7KH VHQGLQJ VWDWLRQ� DIWHU FRPSOHWLQJ D WUDQVPLVVLRQ EORFN �'/( (7% RU '/(
(14�� DQG DIWHU UHFHLSW RI D YDOLG UHVSRQVH �$&.�� 1$.� HWF�� RU 7LPHU $
WLPH�RXW� SUHPDWXUHO\ WHUPLQDWHV WKH WUDQVPLVVLRQ WR WKH UHFHLYLQJ VWDWLRQ E\
WUDQVPLWWLQJ DQ (27� 7KH WUDQVPLVVLRQ RI WKH (27 UHVHWV DOO VWDWLRQV RQ WKH
FRPPXQLFDWLRQ OLQN� DQG UHWXUQV DOO VWDWLRQV WR WKH QRQ�WUDQVSDUHQW FRQWURO
PRGH�

6ODYH 6WDWLRQ $ VWDWLRQ WKDW KDV EHHQ VHOHFWHG WR UHFHLYH D WUDQVPLVVLRQ IURP WKH PDVWHU
VWDWLRQ� 7KH DVVLJQPHQW RI VODYH VWDWXV LV WHPSRUDU\� XQGHU FRQWURO RI WKH
PDVWHU VWDWLRQ� DQG FRQWLQXRXV IRU WKH GXUDWLRQ RI D WUDQVPLVVLRQ�

6SDFH $EVHQFH RI D VLJQDO� XVHG WR LQGLFDWH D UHVHW ��� ELQDU\ FRQGLWLRQ�

63, 6RFLHW\ RI 3ODVWLFV ,QGXVWU\� $ SURIHVVLRQDO VRFLHW\ FRQVLVWLQJ RI UHSUHVHQWD�
WLYHV RI FRPSDQLHV LQYROYHG LQ DOO DVSHFWV RI WKH SODVWLFV LQGXVWU\�

63, %RDUG 7KH (��ï;��ï63,� 63, 3URWRFRO &RPPXQLFDWLRQ 8QLW�

6WDWLRQ 7KH LQGHSHQGHQWO\ FRQWUROODEOH FRQILJXUDWLRQ RI 6WDWLRQ ORJLFDO HOHPHQWV� IURP
RU WR ZKLFK PHVVDJHV DUH WUDQVPLWWHG RQ D GDWD FRPPXQLFDWLRQ OLQN� ,W LQ�
FOXGHV WKRVH HOHPHQWV �GDWD FRPPXQLFDWLRQ HTXLSPHQW� LQWHUPHGLDWH WHUPL�
QDO HTXLSPHQW� WKDW FRQWURO WKH PHVVDJH IORZ RQ WKH OLQN YLD GDWD FRPPX�
QLFDWLRQ FRQWURO SURFHGXUHV�

6WDWLRQ ,GHQWLILFDWLRQ $ VHTXHQFH RI FKDUDFWHUV XVHG WR LGHQWLI\ D SDUWLFXODU VWDWLRQ�

6WDUW %LW 7KH ILUVW ELW LQ HDFK FKDUDFWHU� QRUPDOO\ D VSDFH� ZKLFK FDXVHV WKH UHFHLYLQJ
HTXLSPHQW WR SUHSDUH IRU WKH UHFHSWLRQ RI D FKDUDFWHU�

6WRS %LW 7KH ODVW ELW RU HOHPHQW LQ HDFK FKDUDFWHU� QRUPDOO\ D PDUN� WR ZKLFK LV DV�
VLJQHG D PLQLPXP GXUDWLRQ� GXULQJ ZKLFK WKH UHFHLYLQJ HTXLSPHQW LV UHWXUQHG
WR LWV UHVW FRQGLWLRQ LQ SUHSDUDWLRQ IRU WKH UHFHSWLRQ RI WKH QH[W FKDUDFWHU�

6XSHUYLVRU\ 6HTXHQFH $ VHTXHQFH RI FRPPXQLFDWLRQ FRQWURO FKDUDFWHUV DQG SRVVLEO\ RWKHU FKDUDF�
WHUV WKDW SHUIRUPV D GHILQHG FRQWURO IXQFWLRQ� $ VXSHUYLVRU\ VHTXHQFH PD\
FRQWDLQ D SUHIL[ WRJHWKHU ZLWK DQ\ UHTXLUHG GHOLPLWHUV�

6<1 6\QFKURQRXV ,GOH 6HTXHQFH �'/( 6<1�� XVHG DV D WLPH�ILOO VHTXHQFH ZKHQ D
VHQGLQJ VWDWLRQ LV XQDEOH WR VHQG LWV QRUPDO GDWD� 7KH 6<1 VHTXHQFH PD\ EH
DGGHG DW DQ\ WLPH GXULQJ WKH WUDQVPLVVLRQ H[FHSW�

� ,Q D '/( VHTXHQFH�
� %HWZHHQ '/( (7% RU '/( (7; DQG WKH IROORZLQJ &5& FKDUDFWHUV�

7HUPLQDWLRQ ,QWHUUXSW �(27� 7KH UHFHLYLQJ VWDWLRQ� GHFLGLQJ WKDW LW LV �(27� XQDEOH WR FRQWLQXH WR UHFHLYH
GDWD� WUDQVPLWV DQ (27 LQVWHDG RI RQH RI WKH QRUPDO UHVSRQVHV �$&.� 1$.�
HWF��� 7KLV WUDQVPLVVLRQ LQGLFDWHV D QRQ� DFNQRZOHGJPHQW RI WKH GDWD EORFN�
UHVHWV DOO VWDWLRQV RQ WKH FRPPXQLFDWLRQ OLQN� DQG UHWXUQV DOO VWDWLRQV WR WKH
QRQ�WUDQVSDUHQW FRQWURO PRGH�

7LPHU $ $16, [���� UHVSRQVH WLPHU� 8VHG E\ WKH VHQGLQJ VWDWLRQ WR SURWHFW DJDLQVW DQ
LQYDOLG UHVSRQVH RU QR UHVSRQVH� 7LPHU $ LV VWDUWHG DIWHU WUDQVPLWWLQJ DQ\
HQGLQJ FKDUDFWHU ZKHUH D UHVSRQVH LV H[SHFWHG �VXFK DV (14� 7(7%� RU
7(7;�� 7LPHU $ LV VWRSSHG E\ UHFHLSW RI DQ HQWLUH YDOLG UHSO\ �VXFK DV $&.��
1$.� HWF��� 7LPHU $ LV QHYHU UHVWDUWHG� $ UHFRYHU\ SURFHGXUH LV WR EH
H[HFXWHG LI 7LPHU $ WLPHV�RXW�
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7LPHU % $16, [���� UHFHLYH WLPHU� 8VHG E\ D UHFHLYLQJ VWDWLRQ WR SURWHFW DJDLQVW QRQ�
UHFRJQLWLRQ RI 7(7% RU 7(7; VHTXHQFHV� 7LPHU % LV VWDUWHG XSRQ UHFHLSW RI
WKH VWDUW RI EORFN RU WH[W �762+ RU 767;� 7LPHU % PD\ EH UHVWDUWHG XSRQ UH�
FHLSW RI FKDUDFWHUV� 7LPHU % LV VWRSSHG E\ UHFHLSW RI D YDOLG WHUPLQDWLQJ FKDU�
DFWHU RU FKDUDFWHU VHTXHQFH �VXFK DV 7(7;� 7(7%� (14� HWF��� $ UHFRYHU\
SURFHGXUH LV WR EH H[HFXWHG LI 7LPHU % WLPHV�RXW�

7LPHU ' $16, [���� QRQ�DFWLYLW\ WLPHU� 8VHG E\ DOO VWDWLRQV RQ WKH FRPPXQLFDWLRQ OLQN
WR GHWHUPLQH QR DFWLYLW\ RQ WKH OLQN� 7LPHU ' LV VWDUWHG RU UHVWDUWHG XSRQ UH�
FHLSW RI DQ\ FKDUDFWHU� 7LPHU ' LV VWRSSHG XSRQ UHFHLSW RU WUDQVPLVVLRQ RI
(27� $ UHFRYHU\ SURFHGXUH LV WR EH H[HFXWHG LI 7LPHU ' WLPHV�RXW�

7LPHU ( 8VHG E\ D GHYLFH WR ZDLW DIWHU WKH ODVW FKDUDFWHU KDV EHHQ WUDQVPLWWHG EHIRUH
WKH GHYLFH EHJLQV LWV RZQ GDWD WUDQVPLVVLRQ� 7KH WLPHU LV VWDUWHG ZKHQ D UH�
FHLYHU GHWHFWV WKH ODVW FKDUDFWHU KDV EHHQ WUDQVPLWWHG E\ D VHQGLQJ GHYLFH�
7KH WLPHU LV QHYHU UHVWDUWHG RU VWRSSHG� 7LPH�RXW RI 7LPHU ( LQGLFDWHV WKDW
WKH ZDLWLQJ GHYLFH LV QRZ DEOH WR EHJLQ WUDQVPLVVLRQ�

7LPH�2XW 2FFXUV ZKHQ RQH RI WKH $16, WLPHUV �$� %� RU '� FRXQWV GRZQ WR ]HUR EHIRUH
EHLQJ VWRSSHG RU UHVHW�

7UDQVPLVVLRQ 7KH HQWLUHW\ RI WKH GDWD WUDQVPLWWHG EHWZHHQ WKH PDVWHU VWDWLRQ DQG VODYH
VWDWLRQ IRU WKH SHULRG RI WKHLU XQLQWHUUXSWHG DVVLJQPHQW RI VXFK VWDWXV�

7UDQVPLVVLRQ %ORFN $ JURXS RI FKDUDFWHUV WUDQVPLWWHG DV D XQLW� $ WUDQVPLVVLRQ EORFN PD\ FRQ�
WDLQ D PHVVDJH� D SRUWLRQ RI D PHVVDJH� RU FRPELQDWLRQV WKHUHRI�

7UDQVSDUHQW 'DWD $OORZV WKH WUDQVPLVVLRQ RI DOO ��ELW FRGHV DV GDWD LQ WKH WH[W SDUW RI D PHV�
VDJH�

7ULEXWDU\ 6WDWLRQ $ VWDWLRQ RQ D GDWD FRPPXQLFDWLRQ OLQN WKDW LV QRW WKH FRQWURO VWDWLRQ�

762+ 7UDQVSDUHQW 6WDUW RI +HDGHU �'/( 62+�� XVHG DW WKH EHJLQQLQJ RI D VH�
TXHQFH RI FKDUDFWHUV WKDW FRQVWLWXWHV D PDFKLQH DGGUHVV RU URXWLQJ LQIRUPD�
WLRQ� 7KH 767; VHTXHQFH WHUPLQDWHV WKH KHDGHU�

767; 7UDQVSDUHQW 6WDUW RI 7H[W �'/( 67;�� WKLV FRQWURO VHTXHQFH LV XVHG WR LQGL�
FDWH WKH VWDUW RI WUDQVSDUHQW WH[W� ,W DOVR VHUYHV WR WHUPLQDWH D WUDQVSDUHQW
KHDGHU VHTXHQFH LI RQH SUHFHGHV LW� 7KH 767; SODFHV WKH GDWD OLQN LQ D
FRQGLWLRQ WR SURFHVV WUDQVSDUHQW GDWD� ,I D PHVVDJH FRQVLVWV RI PXOWLSOH
WUDQVPLVVLRQ EORFNV� WKH 767; VHTXHQFH LV XVHG WR VWDUW DOO VXEVHTXHQW
EORFNV�

7(7% 7UDQVSDUHQW (QG RI %ORFN �'/( (7%�� WKH 7(7% VHTXHQFH LV XVHG WR WHUPL�
QDWH D EORFN RI WUDQVSDUHQW GDWD WKDW LV QRW WKH ODVW EORFN RI WKH PHVVDJH� ,W
VLJQDOV WKDW WKH QH[W WZR IROORZLQJ FKDUDFWHUV DUH WKH &5& FKDUDFWHUV DQG
WKDW WKH VODYH VKRXOG WUDQVPLW D UHSO\� 7(7% UHWXUQV WKH GDWD OLQN WR D QRQ�
WUDQVSDUHQW FRQGLWLRQ�

7(7; 7UDQVSDUHQW (QG RI 7H[W �'/( (7;�� WKH 7(7; FRQWURO VHTXHQFH LQGLFDWHV
WKH HQG RI D WUDQVSDUHQW PHVVDJH� ,W VLJQDOV WKH VODYH GHYLFH WKDW WKH QH[W
WZR IROORZLQJ FKDUDFWHUV DUH WKH &5& FKDUDFWHUV DQG WKDW WKH VODYH LV H[�
SHFWHG WR WUDQVPLW D UHSO\� 7KLV VHTXHQFH LV XVHG WR WHUPLQDWH WKH ODVW EORFN
RI D PHVVDJH DQG FDXVHV WKH GDWD OLQN WR UHWXUQ WR D QRQ�WUDQVSDUHQW FRQGL�
WLRQ�
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8QLW /RDG $ K\SRWKHWLFDO TXDQWLW\ UHSUHVHQWLQJ WKH '& ORDGLQJ WKDW SDVVLYH JHQHUDWRUV
DQG UHFHLYHUV SODFH RQ WKH FRPPXQLFDWLRQ FLUFXLW� <RX PXVW H[DPLQH WKH
KDUGZDUH VSHFLILFDWLRQV IRU \RXU FRPPXQLFDWLRQ FKLS�V� VHW WR GHILQH WKH XQLW
ORDGLQJ SURGXFHG E\ \RXU WUDQVFHLYHU�

8QLW 6WXE 7KH SK\VLFDO PHGLD XVHG WR FRQQHFW D WULEXWDU\ VWDWLRQ WR WKH QHWZRUN EXV�
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DGYDQFHG 3,' FRQWURO� ��
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$16,� ��
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DXWR�WXQLQJ NH\� �
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DXWRWXQH SURSRUWLRQDO EDQG� ��
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DXWRWXQH UHVHW� ��

DXWRWXQH VWDWXV� ��
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%
EDFN SDQHO� �

EDFNXS PRGH� ��

EDXG� ��

ELW� ��

EORFN DERUW� ��

&
FHQWUDOL]HG RSHUDWLRQ� ��

FKHFNLQJ GDWD UHFHLSW� ��

FKHFNLQJ GDWD WUDQVPLVVLRQ� ��

FKLOOHU� ��

FLUFXLW
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FRPPXQLFDWLRQV FRQQHFWRU� �� ��� ��

&RQQHFWRU� ��

FRQQHFWRU� FRPPXQLFDWLRQV� �

FRQWHQWLRQ� ��

FRQWURO FKDUDFWHU� ��

FRQWURO PRGH� VZLWFK VHWWLQJ� ��

FRQWURO RXWSXW YDULDEOH� ��

FRQWURO SHULRG� ��� ��

FRQWURO VWDWLRQ� �� ��

&RQWUROOHU VWDWXV� ��� ��

FRROLQJ FRHIILFLHQW� ��

&5&���� ��

&855(1W� VZLWFK ORFDWLRQ� ��

&XUUHQW 7UDQVIRUPHUV� ��

FXUUHQW WUDQVIRUPHUV� ��� ��

'
GDLV\ FKDLQ� ��

GDLV\ FKDLQ FRQQHFWLRQV� �

GDWD LQWHJULW\� ��

GDWD OLQN� ��

GHDG EDQG� ��

GHEXJJLQJ FRPPXQLFDWLRQ IDLOXUH� ��

GHOLPLWHUV� ��

GHYLFH LGHQWLILHU� �
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GLPHQVLRQV� SDQHO FXWRXW� ��

',3 VZLWFK� ��

GLUHFW SURJUDPPLQJ� ��
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HUURU FOHDULQJ� ��

HUURU PHVVDJHV� ��

HUURUV� VRIWZDUH� ��

HVWDEOLVKLQJ FRPPXQLFDWLRQ� ��

HVWDEOLVKPHQW SURFHGXUH� ��
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IHHG LQYHUWLQJ FLUFXLW� �

IHHG QRQ�LQYHUWLQJ FLUFXLW� �
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IRUPDW� ��

IURQW SDQHO� �� ��
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KDOI GXSOH[� ��
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VRIWZDUH FRPPDQGV� �

VRIWZDUH HUURUV� ��

VSDFH� ��

63,� �� ��

63, ERDUG� ��

63, 3URWRFRO� �

665 2XWSXW 8QLW� ��

VWDQGDUG WHVW FRQGLWLRQV� ��

VWDQGE\ VHTXHQFH� ��

VWDUW ELW� ��

VWDWLRQ� ��

VWDWLRQ LGHQWLILFDWLRQ� ��

VWDWXV� SURFHVV� �� ��

VWLFNHUV� ��

VWRS ELW� ��

VWRUDJH FRQGLWLRQV� ��

VXSHUYLVRU\ VHTXHQFH� ��

VZLWFK VHWWLQJV� ��

VZLWFKHV� LQWHUQDO� �

6<1� ��

V\VWHP FRQILJXUDWLRQ� �

7
WHPSHUDWXUH VHQVRU� FRQQHFWLRQ� ��

WHPSHUDWXUH VHQVRU VWDQGDUG� VZLWFK VHWWLQJ� ��

,QGH[
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WHPSHUDWXUH XQLWV� ��

WHPSHUDWXUH� WR SURFHVV� �� ��

WHUPLQDO� 96' LQSXW� �

WHUPLQDO FRQQHFWLRQV� ��� ��

WHUPLQDO OD\RXW GLDJUDP� ��

WHUPLQDWLRQ LQWHUUXSW� ��

WHUPLQDWLRQ SURFHGXUH� ��

WHUPLQDWRU� VZLWFK VHWWLQJ� ��

7(7%� ��

7(7;� ��

WLPH�RXW� ��

7LPHU $� ��

7LPHU %� ��

7LPHU '� ��

7LPHU (� ��

WUDQVPLVVLRQ� ��

WUDQVPLVVLRQ EORFN� ��

WUDQVSDUHQW GDWD� ��

WULEXWDU\ VWDWLRQ� �� ��

762+� ��

767;� ��

WXQLQJ LQ SURFHVV� ��

8
XQGHUIORZ� ��

XQLW ORDG� ��

XQLW VWXE� ��

XQLWV� ��

XS NH\� �

9
YHUVLRQ� �� ��

9ROWDJH 2XWSXW 8QLW� ��

96'� �

96' LQSXW� �

96' LQSXWV� ��

:
ZLULQJ� ��

ZULWH PRGH� VZLWFK VHWWLQJ� ��

,QGH[
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