
+'+'+'+' 9LGHR9LGHR9LGHR9LGHR &RQIHUHQFH&RQIHUHQFH&RQIHUHQFH&RQIHUHQFH
&DPHUD&DPHUD&DPHUD&DPHUD

8VHU8VHU8VHU8VHU 0DQXDO0DQXDO0DQXDO0DQXDO

������������ YHUVLRQYHUVLRQYHUVLRQYHUVLRQ
˄(QJOLVK(QJOLVK(QJOLVK(QJOLVK˅

Paul Richards
MINRRAY UV950

Paul Richards
www.Minrray.com
   (800) 486-5276

Paul Richards


Paul Richards




3UHIDFH�3UHIDFH�3UHIDFH�3UHIDFH�
7KDQNV IRU XVLQJ RXU +' FRORU YLGHR FRQIHUHQFH FDPHUD�
7KLV PDQXDO LQWURGXFHV WKH IXQFWLRQ� LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH +'
FDPHUD� 3ULRU WR LQVWDOODWLRQ DQG XVDJH� SOHDVH UHDG WKH PDQXDO WKRURXJKO\�

:DUQLQJ:DUQLQJ:DUQLQJ:DUQLQJ
7KLV SURGXFW FDQ EH RQO\ XVHG LQ VSHFLILHG UDQJH LQ RUGHU WR DYRLG DQ\
GDPDJH RU GDQJHU�
Ɣ'RQ¶W H[SRVH WKH FDPHUD WR UDLQ RU PRLVWXUH SODFH�
Ɣ'RQ¶W UHPRYH WKH FRYHU WR UHGXFH WKH ULVN RI HOHFWULF VKRFN� 5HIHU VHUYLFLQJ
WR TXDOLILHG SHUVRQQHO�
Ɣ1HYHU RSHUDWH WKH FDPHUD XQGHU XQTXDOLILHG WHPSHUDWXUH� KXPLGLW\ DQG
SRZHU VXSSO\�
Ɣ3OHDVH XVH WKH VRIW FORWK WR FOHDQ WKH FDPHUD� 8VH QHXWHU FOHDQVHU LI EDG
VPHDUHG �'RQ¶W XVH WKH VWURQJ RU FOHDQVHU DYRLGLQJ VFXIILQJ�

1RWHV1RWHV1RWHV1RWHV
(OHFWURPDJQHWLF ILHOGV DW WKH VSHFLILF IUHTXHQF\ PD\ DIIHFW WKH LPDJH TXDOLW\�
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1RWHV
(OHFWULF(OHFWULF(OHFWULF(OHFWULF 6DIHW\6DIHW\6DIHW\6DIHW\
,QVWDOODWLRQ DQG RSHUDWLRQ PXVW DFFRUG ZLWK HOHFWULF VDIHW\ VWDQGDUG
&DXWLRQ&DXWLRQ&DXWLRQ&DXWLRQ WRWRWRWR WUDQVSRUWWUDQVSRUWWUDQVSRUWWUDQVSRUW
$YRLG VWUHVV� YLEUDWLRQ DQG VRDNDJH LQ WUDQVSRUW� VWRUDJH DQG LQVWDOODWLRQ�
3RODULW\3RODULW\3RODULW\3RODULW\ RIRIRIRI SRZHUSRZHUSRZHUSRZHU VXSSO\VXSSO\VXSSO\VXSSO\
7KH SRZHU VXSSO\ RI WKH SURGXFW LV ���9
3RODULW\ RI WKH SRZHU VXSSO\ GUDZLQJ

&DUHIXO&DUHIXO&DUHIXO&DUHIXO RIRIRIRI LQVWDOODWLRQLQVWDOODWLRQLQVWDOODWLRQLQVWDOODWLRQ
1HYHU PRYH WKH FDPHUD E\ VHL]LQJ WKH FDPHUD KHDG� 'RQ¶W URWDWH FDPHUD KHDG E\ KDQG�
RWKHUZLVH� PHFKDQLFDO WURXEOH ZLOO RFFXU�
7KLV VHULHV LWHP PXVW SXW RQ WKH VPRRWK GHVN RU SODWIRUP� DQG LW FDQ QRW EH LQVWDOOHG
VODQWZD\V�
,I WKH FDPHUD LV LQVWDOOHG RQ 79 RU FRPSXWHU� WKH EDVH FDQ EH IL[HG E\ IRXU GRXEOH�VLGHG
DGKHVLYH WUD\V�
'RQ¶W DSSO\ LQ FRUURVLYH OLTXLG� JDV RU VROLG HQYLURQPHQW WR DYRLG WKH FRYHU ZKLFK LV
PDGH XS RI RUJDQLF PDWHULDO� 7R PDNH VXUH QR REVWDFOH LQ URWDWLRQ UDQJH
1HYHU SRZHU RQ EHIRUH LQVWDOODWLRQ LV QRW FRPSOHWHG

'RQ'RQ'RQ'RQ¶¶¶¶WWWW GLVSDWFKGLVSDWFKGLVSDWFKGLVSDWFK GLVFUHWLRQDULO\GLVFUHWLRQDULO\GLVFUHWLRQDULO\GLVFUHWLRQDULO\
:H DUH QRW UHVSRQVLEOH IRU DQ\ XQDXWKRUL]HG PRGLILFDWLRQ RU GLVPDQWOLQJ�

$FFHVVRULHV$FFHVVRULHV$FFHVVRULHV$FFHVVRULHV

:KHQ \RX RSHQ WKH ER[� FKHFN WKDW DOO WKH VXSSOLHG DFFHVVRULHV DUH LQFOXGHG�
&DPHUD ««««««««««�
3RZHU DGDSWHU «««««««�
3RZHU FDEOH««««««««��
56��� FDEOH««««««««��
5HPRWH FRQWUROOHU««««««�
8VHU PDQXDO ««««««««�
'RXEOH�VLGH JOXH VKLP «««����
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�� 3OHDVH FKHFN WKH FRQQHFWLRQ EHIRUH WXUQLQJ RQ WKH SRZHU�

�� %RWWRP 'LDO 6ZLWFK 6HWWLQJ
6HW WKH WZR VZLWFKHV Ǐ21ǐ�,W LV WKH QRUPDO ZRUNLQJ PRGH�
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1RWH� 5HVWDUW WKH FDPHUD DIWHU VZLWFKLQJ WKH GLDO FRGH�

��:KHQ WKH SRZHU VXSSO\ VZLWFK LV ³ǏRQǐ´� WKH LQGLFDWRU OLJKW LV RSHQ �UHG FRORU�
�� &DPHUD LQLWLDOL]HV DIWHU SRZHULQJ RQ� KRUL]RQWDOO\ WXUQ OHIW WR WKH OLPLW SRVLWLRQ� YHUWLFDOO\
WXUQ WR WKH ERWWRP� ILQDOO\ ERWK KRUL]RQWDOO\ DQG YHUWLFDOO\ WXUQ WR WKH PLGGOH SRVLWLRQ� 7KH
PRWRU VWRSV UXQQLQJ� DQG LQLWLDOL]DWLRQ LV FRPSOHWHG��1RWH� ,I WKH SRZHU�RQ PRGH LV RSHQHG
DQG VDYHG SUHVHW SRVLWLRQ � RU �� WKHQ WKH SDQ�WLOW ZLOO EH VHW WR � RU � SUHVHW SRVLWLRQ�
��)DFWRU\ 'HIDXOW � HQWU\ 26' PHQX E\ SUHVVLQJ WKH PHQX NH\ RI UHPRWH FRQWUROOHU�
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&DPHUD&DPHUD&DPHUD&DPHUD +LJKOLJKWV+LJKOLJKWV+LJKOLJKWV+LJKOLJKWV

��(TXLSSHG ZLWK PRGHUQ DSSHDUDQFH DQG ��; +' &026 VHQVRU� GHOLYHULQJ YLYLG LPDJHV�
��6XSSRUW '9, LQWHUIDFH �LQFOGLQJ <3E3U� 9*$ DQG +'0, VLJQDO�� +'�6', LQWHUIDFH DQG
&9%6 LQWHUIDFH �IRU RSWLRQV��
�� ,5 UHPRWH FRQWUROOHU VLJQDO WUDQVSDUHQW WUDQVPLVVLRQ IXQFWLRQ� FDPHUD FDQ UHFHLYH ERWK
LWV RZQ UHPRWH FRQWUROOHU VLJQDO DQG WKH RQH IURP WHUPLQDO HTXLSPHQW� E\ WUDQVPLWWLQJ WKH
VLJQDO WKURXJK 9,6&$ ,1 WR WHUPLQDO HTXLSPHQW ,5 UHFHLYHU�

&DPHUD&DPHUD&DPHUD&DPHUD 6SHFLILFDWLRQV6SHFLILFDWLRQV6SHFLILFDWLRQV6SHFLILFDWLRQV

��9LGHR IRUPDW � ����3����������3����������,���������3�����
�� 2XWSXW ,QWHUIDFH� '9, LQWHUIDFH �LQFOXGLQJ <3E3U� 9*$ DQG +'0, VLJQDO�� +'�6',
LQWHUIDFH DQG &9%6 LQWHUIDFH �IRU VHOHFWLRQV��
��,PDJH 6HQVRU � ����� LQFK � 0HJDSL[HO �����
�����+' &026 6HQVRU
��)RFXV � I���̚����PP���;�ˈ)��� ± ���� DQJOH RI YLHZ � ��� �QHDU������ �IDU�
�� 5RWDWLRQ� �����IRU SDQ URWDWLRQ� DQG ����a����IRU WLOW URWDWLRQ� VXSSRUW XSVLGH GRZQ
LQVWDOODWLRQ�
�� 7KH &RQWURO VSHHG� ����������VHF IRU SDQ URWDWLRQ� ���������VHF IRU WLOW URWDWLRQ�
�� 3UHVHW SRVLWLRQ 12� � �� SUHVHW SRVLWLRQV �FDQ UHDFK WR ��� E\ VHULDO FRPPDQG��
SUHFLVLRQ HUURU OHVV WKDQ �����
�� 6XSSRUW DXWR� PDQXDO ZKLWH EDODQFH� DXWR�PDQXDO H[SRVXUH �LULV� VKXWWOH��
DXWR�PDQXDO�2QH3XVK IRFXV
�� 6XSSRUW :'5 WHFKQLFDO� SHUIRUPDQFH ���G%�
���&RQWURO 6LJQDO LQWHUIDFH � � SLQ PLQL ',1�56���ˈ9,6&$�3HOFR�'�3HOFR�3
��� 3RZHU LQWHUIDFH� +(&���� SRZHU MDFN� 3RZHU VXSSO\ DGDSWHU� '&��9����$�
��� 0D[ &RQVXPSWLRQ� ��:
��� :RUNLQJ WHPSHUDWXUH� ��ć WR ���ć
��� 6WRUDJH WHPSHUDWXUH����ć WR ���ć
��� :HLJKW� ���NJ
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��&DPHUD OHQV
��&DPHUD EDVH
���5HPRWH &RQWUROOHU 5HFHLYHU OLJKW
��%RWWRP GLDO 6ZLWFK
��7ULSRG VFUHZ KROH
��,QVWDOODWLRQ 2ULHQWDWLRQ +ROH
��5RWDU\ 6ZLWFK � YLGHR IRUPDW RSWLRQDO
��56��� FRQWUROOHU VHULDO LQWHUIDFH �LQSXW �
��56��� FRQWUROOHU VHULDO LQWHUIDFH �RXWSXW �
���&9% LQWHUIDFH �IRU VHOHFWLRQ�
���+'�6', LQWHUIDFH
���'9,�, LQWHUIDFH�LQFOXGLQJ <3E3U �+'0,+' 'LJLWDO 2XWSXW DQG 9*$ LQWHUIDFH� �
���'&��9 ,QSXW 3RZHU 6XSSO\ -DFN
���3RZHU LQGLFDWRU OLJKW�UHG�
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����ǃ6WDQGE\6WDQGE\6WDQGE\6WDQGE\ NH\NH\NH\NH\
$IWHU SUHVVLQJ WKH VWDQGE\ NH\� WKH FDPHUD
ZLOO VWHS LQWR VWDQGE\ PRGH� 3UHVV DJDLQ� WKH
FDPHUD ZLOO RSHQ DJDLQ� �1RWH� 6WDQGE\ PRGH
SRZHU FRQVXPSWLRQ LV DERXW KDOI RI WKH QRUPDO
PRGH�

����ǃ1XPEHU1XPEHU1XPEHU1XPEHU NH\NH\NH\NH\
6HWWLQJ RU ORFDWLQJ SUHVHWV
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 NH\NH\NH\NH\
.H\ FRPELQDWLRQ XVH

����ǃ6HW6HW6HW6HW SUHVHWSUHVHWSUHVHWSUHVHW NH\�NH\�NH\�NH\�
6HW SUHVHW˖
6HW SUHVHW NH\ � ��� QXPEHU NH\˖
&OHDU SUHVHW NH\˖
&OHDU SUHVHW NH\ � ��� QXPEHU NH\
RU˖ʿ�ʿ�ʿ˖&OHDU DOO WKH SUHVHWV

����ǃ%/&%/&%/&%/& FRQWUROFRQWUROFRQWUROFRQWURO NH\NH\NH\NH\
%/& 21 R̟SHQ EODFN OLJKW FRPSHQVDWLRQ R˄QO\
ZRUN ZKHQ H[SRVXUH PRGH VHWWLQJ LV $XWR˅
%/& 2)) ˖ FORVH EODFN OLJKW FRPSHQVDWLRQ
˄ 2QO\ DYDLODEOH LQ WKH H[SRVXUH PRGH
HIIHFWLYH IRU $XWR˅

����ǃ)RFXV)RFXV)RFXV)RFXV FRQWUROFRQWUROFRQWUROFRQWURO NH\NH\NH\NH\
)RFXVˇ˖)RFXV OHQJWK IDU IURP QHDU
)RFXVˉ˖)RFXV OHQJWK QHDU IURP IDU
$XWR IRFXV˖7KH FDPHUD IRFXV PRGH LV DXWR
0DQXDO IRFXV˖7KH FDPHUD IRFXV PRGH LV PDQXDO
����ǃ&DPHUD&DPHUD&DPHUD&DPHUD DGGUHVVDGGUHVVDGGUHVVDGGUHVV VHOHFWLRQVHOHFWLRQVHOHFWLRQVHOHFWLRQ
6HOHFW WKH FDPHUD ZKLFK ZDQWV WR EH FRQWUROOHG
����ǃ ���� NH\NH\NH\NH\
����ǃSDQ�WLOWSDQ�WLOWSDQ�WLOWSDQ�WLOW FRQWUROFRQWUROFRQWUROFRQWURO NH\NH\NH\NH\
3UHVV NH\ ˖8S



3UHVV NH\ ˖'RZQ
3UHVV NH\ ˖/HIW
3UHVV NH\˖5LJKW
³+20(´ NH\� 5HWXUQ WR WKH PLGGOH SRVLWLRQ
����ǃ0HQX0HQX0HQX0HQX VHWWLQJVHWWLQJVHWWLQJVHWWLQJ
2SHQ RU FORVH WKH 26' PHQX
��������ǃ=RRP=RRP=RRP=RRP &RQWURO&RQWURO&RQWURO&RQWURO NH\NH\NH\NH\
]RRPˇ˖/HQV QHDU
]RRPˉ˖/HQV IDU
������������ &DPHUD&DPHUD&DPHUD&DPHUD ,5,5,5,5 UHPRWHUHPRWHUHPRWHUHPRWH FRQWUROFRQWUROFRQWUROFRQWURO DGGUHVVDGGUHVVDGGUHVVDGGUHVV VHOHFWLRQVHOHFWLRQVHOHFWLRQVHOHFWLRQ
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R��
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �

8VDJH8VDJH8VDJH8VDJH RIRIRIRI ,5,5,5,5 5HPRWH5HPRWH5HPRWH5HPRWH &RQWUROOHU&RQWUROOHU&RQWUROOHU&RQWUROOHU

)LQLVKLQJ LQLWLDOL]DWLRQ� LW FDQ UHFHLYH DQG H[HFXWH WKH ,5 FRPPDQGV� 8VHUV FDQ FRQWURO
WKH SDQ�WLOW�]RRP� VHWWLQJ DQG UXQQLQJ SUHVHW SRVLWLRQV YLD WKH ,5 UHPRWH FRQWUROOHU�
.H\ ,QVWUXFWLRQ˖
�ǃ ,Q WKLV LQVWUXFWLRQ� ³SUHVV WKH NH\´ PHDQV D FOLFN UDWKHU WKDQ D ORQJ�SUHVV� DQG D
VSHFLDO QRWH ZLOO EH JLYHQ LI D ORQJ�SUHVV IRU PRUH WKDQ RQH VHFRQG LV UHTXLUHG�
�ǃ:KHQ D NH\�FRPELQDWLRQ LV UHTXLUHG� GR LW LQ VHTXHQFH� )RU H[DPSOH� ³ Ǐ
ǐ�Ǐ�ǐ
�Ǐ)�ǐ´PHDQV SUHVV³Ǐ
ǐ´ILUVW DQG WKHQ SUHVV³Ǐ�ǐ´ DQG SUHVV³Ǐ)�ǐ´DW ODVW�

�������� 3DQ�7LOW3DQ�7LOW3DQ�7LOW3DQ�7LOW &RQWURO&RQWURO&RQWURO&RQWURO



8S� SUHVV
'RZQ� SUHVV
/HIW� SUHVV
5LJKW� SUHVV
%DFN WR PLGGOH SRVLWLRQ˖SUHVV³Ǐ+20(ǐ´
3UHVV DQG KROG WKH XS�GRZQ�OHIW�ULJKW NH\� WKH SDQ�WLOW ZLOO NHHS UXQQLQJ� IURP VORZ WR IDVW�
XQWLO LW UXQV WR WKH HQGSRLQW� WKH SDQ�WLOW UXQQLQJ VWRSV DV VRRQ DV WKH NH\ LV UHOHDVHG�

�������� =RRP=RRP=RRP=RRP &RQWURO&RQWURO&RQWURO&RQWURO

=220 287� SUHVV ³=220 ³ NH\
=220 ,1� SUHVV ³=220 ´ NH\
3UHVV DQG KROG WKH NH\� WKH FDPHUD ZLOO NHHS ]RRPLQJ LQ RU ]RRPLQJ RXW DQG VWRSV DV
VRRQ DV WKH NH\ LV UHOHDVHG�

�������� )RFXV)RFXV)RFXV)RFXV &RQWURO&RQWURO&RQWURO&RQWURO

)RFXV �IDU�˖ 3UHVV ´ǏIRFXV�ǐ´ NH\
)RFXV �QHDU�˖ 3UHVV ³ǏIRFXV�ǐ³NH\
$XWR )RFXV� 3UHVV �ǏDXWRǐ�
0DQXDO )RFXV� 3UHVV �ǏPDQXDOǐ�
3UHVV DQG KROG WKH NH\� WKH DFWLRQ RI IRFXV FRQWLQXHV DQG VWRSV DV VRRQ DV WKH NH\ LV
UHOHDVHG�



�������� %/&%/&%/&%/& 6HWWLQJ6HWWLQJ6HWWLQJ6HWWLQJ

%/& 21 � 2))� QRW VXSSRUW

�������� 3UHVHWV3UHVHWV3UHVHWV3UHVHWV VHWWLQJVHWWLQJVHWWLQJVHWWLQJ

�ǃ 3UHVHW VHWWLQJ � WR VHW D SUHVHW SRVLWLRQ� WKH XVHUV VKRXOG SUHVV WKH ³Ǐ 6(7
35(6(7ǐ ´ NH\ ILUVW DQG WKHQ SUHVV WKH QXPEHU NH\ ��� WR VHW D UHODWLYH SUHVHW� ��
SUHVHW SRVLWLRQV LQ WRWDO DUH DYDLODEOH�
�ǃ 3UHVHW FOHDULQJ � WR FOHDU D SUHVHW SRVLWLRQ� WKH XVHU FDQ SUHVV WKH ³Ǐ&/($5
35(6(7ǐ´ NH\ ILUVW DQG WKHQ SUHVV WKH QXPEHU NH\ ��� WR FOHDU WKH UHODWLYH SUHVHW�
1RWH � SUHVV WKH³Ǐ�ǐ´ NH\ WKUHH WLPHV FRQWLQXDOO\ WR FDQFHO DOO WKH SUHVHWV�

�������� 3UHVHW3UHVHW3UHVHW3UHVHW 5XQQLQJ5XQQLQJ5XQQLQJ5XQQLQJ

3UHVV D QXPEHU NH\ ��� GLUHFWO\ WR UXQ D UHODWLYH SUHVHW�
1RWH�1RWH�1RWH�1RWH� $FWLRQ LQ YDLQ LI D UHODWLYH SUHVHW SRVLWLRQ LV QRW H[LVWHG�

�������� &DPHUD&DPHUD&DPHUD&DPHUD 6HOHFWLRQ6HOHFWLRQ6HOHFWLRQ6HOHFWLRQ

6HOHFW WKH FDPHUD DGGUHVV WR FRQWURO�



�������� &DPHUD&DPHUD&DPHUD&DPHUD 5HPRWH5HPRWH5HPRWH5HPRWH &RQWUROOHU&RQWUROOHU&RQWUROOHU&RQWUROOHU $GGUHVV$GGUHVV$GGUHVV$GGUHVV 6HWWLQJ6HWWLQJ6HWWLQJ6HWWLQJ

Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R��
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �
Ǐ
ǐ�Ǐʿǐ�Ǐ)�ǐ̟ &DPHUD $GGUHVV 1R� �

��������/HIW/HIW/HIW/HIW DQGDQGDQGDQG 5LJKW5LJKW5LJKW5LJKW 6FDQ6FDQ6FDQ6FDQ 6HWWLQJ6HWWLQJ6HWWLQJ6HWWLQJ
Ǐ
ǐ�Ǐ)�ǐ�Ǐ
ǐ̟ 6WDUW WKH OHIW DQG ULJKW VFDQ PRGH
Ǐ
ǐ�Ǐ)�ǐ�ǏᎺǐ̟ 6HW WKH VFDQ RI OHIW OLPLW
Ǐ
ǐ�Ǐ)�ǐ�Ǐেǐ̟ 6HW WKH VFDQ RI OHIW ULJKW
Ǐ
ǐ�Ǐ)�ǐ�Ǐ+20(ǐ̟ &OHDU WKH VFDQ RI WKH OHIW DQG ULJKW OLPLWV

56����&56����&56����&56����& ,QWHUIDFH,QWHUIDFH,QWHUIDFH,QWHUIDFH �3LQ�3LQ�3LQ�3LQ 6SHFV�6SHFV�6SHFV�6SHFV�



9,6&$9,6&$9,6&$9,6&$287287287287 )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ

9,6&$9,6&$9,6&$9,6&$287287287287 )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ

&20&20&20&20 FRQWUROFRQWUROFRQWUROFRQWURO
,Q WKH QRUPDO ZRUNLQJ FRQGLWLRQ� WKH FDPHUD FDQ EH FRQWUROOHG YLD WKH 56����&�56���
FRPPDQG �9,6&$ ,1�� 7KH SDUDPHWHU RI WKH 56���& &20 LV DV IROORZV�
%DXG 5DWH ˖��������������������� %LW�6
6WDUW ELW˖�ELW�
'DWD ELW� �ELW�
6WRS ELW� �ELW�
&RGH� 1RQH
3RZHULQJ RQ� WKH FDPHUD UXQV WR WKH GRZQ OHIW� DQG WKHQ EDFN WR WKH PLGGOH ZLWK WKH
IDUWKHVW ]RRP UDWH LQ WKH DXWR IRFXV DQG WKH DXWR H[SRVXUH PRGH� )LQLVKLQJ WKH
XQLWL]DWLRQ� WKH FDPHUD PRYHV WR WKH SUHVHW QR�� RU QR�� LI LW¶V VDYHG� 1RZ� WKH FDPHUD
FDQ EH FRQWUROOHG E\ WKH VHULDO FRPPDQG�



9,6&$9,6&$9,6&$9,6&$ 3URWRFRO3URWRFRO3URWRFRO3URWRFRO
3DUW��3DUW��3DUW��3DUW�� &DPHUD&DPHUD&DPHUD&DPHUD 5HWXUQ5HWXUQ5HWXUQ5HWXUQ &RPPDQG&RPPDQG&RPPDQG&RPPDQG

]  &DPHUD $GGUHVV � �

3DUW3DUW3DUW3DUW ���� &RQWUROOLQJ&RQWUROOLQJ&RQWUROOLQJ&RQWUROOLQJ &RPPDQG&RPPDQG&RPPDQG&RPPDQG

&RPPDQG&RPPDQG&RPPDQG&RPPDQG )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ &RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH
$GGUHVV6HW %URDGFDVW �� �� �� )) $GGUHVV VHWWLQJ
,)B&OHDU %URDGFDVW �� �� �� �� )) ,�) &OHDU
&RPPDQG&DQFHO �[ �� ))

&$0B3RZHU
2Q �[ �� �� �� �� ))

3RZHU 21�2))
2II �[ �� �� �� �� ))

&$0B=RRP

6WRS �[ �� �� �� �� ))
7HOH�6WDQGDUG� �[ �� �� �� �� ))
:LGH�6WDQGDUG� �[ �� �� �� �� ))
7HOH�9DULDEOH� �[ �� �� �� �S ))

S  ��ORZ� � ��KLJK�
:LGH�9DULDEOH� �[ �� �� �� �S ))
'LUHFW �[ �� �� �� �S �T �U �V )) STUV� =RRP 3RVLWLRQ

&$0B)RFXV

6WRS �[ �� �� �� �� ))
)DU�6WDQGDUG� �[ �� �� �� �� ))
1HDU�6WDQGDUG� �[ �� �� �� �� ))
'LUHFW �[ �� �� �� �S �T �U �V )) STUV� )RFXV 3RVLWLRQ
2QH 3XVK $) �[ �� �� �� �� ))

&$0B=RRP)RFXV 'LUHFW �[ �� �� �� �S �T �U �V
�W �X �Y �Z ))

STUV� =RRP 3RVLWLRQ
WXYZ� )RFXV 3RVLWLRQ

&$0B:%

$XWR �[ �� �� �� �� )) 1RUPDO $XWR
,QGRRU �[ �� �� �� �� ))
2XWGRRU �[ �� �� �� �� ))
2QH3XVK �[ �� �� �� �� ))
0DQXDO �[ �� �� �� �� ))

&$0B5*DLQ
5HVHW �[ �� �� �� �� ))

0DQXDO &RQWURO RI 5 *DLQ8S �[ �� �� �� �� ))
'RZQ �[ �� �� �� �� ))

$FN�&RPSOHWLRQ$FN�&RPSOHWLRQ$FN�&RPSOHWLRQ$FN�&RPSOHWLRQ 0HVVDJH0HVVDJH0HVVDJH0HVVDJH
&RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH

$&. ]� �� )) 5HWXUQHG ZKHQ WKH FRPPDQG LV DFFHSWHG�
&RPSOHWLRQ ]� �� )) 5HWXUQHG ZKHQ WKH FRPPDQG KDV EHHQ H[HFXWHG�

(UURU(UURU(UURU(UURU 0HVVDJHV0HVVDJHV0HVVDJHV0HVVDJHV
&RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH

6\QWD[ (UURU ]� �� �� )) 5HWXUQHG ZKHQ WKH FRPPDQG IRUPDW LV GLIIHUHQW RU ZKHQ D
FRPPDQG ZLWK LOOHJDO FRPPDQG SDUDPHWHUV LV DFFHSWHG

&RPPDQG 1RW
([HFXWDEOH ]� �� �� ))

5HWXUQHG ZKHQ D FRPPDQG FDQQRW EH H[HFXWHG GXH WR FXUUHQW
FRQGLWLRQV� )RU H[DPSOH� ZKHQ FRPPDQGV FRQWUROOLQJ WKH IRFXV
PDQXDOO\ DUH UHFHLYHG GXULQJ DXWR IRFXV�



&RPPDQG&RPPDQG&RPPDQG&RPPDQG )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ &RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH
'LUHFW �[ �� �� �� �� �� �S �T )) ST� 5 *DLQ

&$0B%JDLQ

5HVHW �[ �� �� �� �� ))
0DQXDO &RQWURO RI % *DLQ8S �[ �� �� �� �� ))

'RZQ �[ �� �� �� �� ))
'LUHFW �[ �� �� �� �� �� �S �T )) ST� % *DLQ

&$0B$(

)XOO $XWR �[ �� �� �� �� )) $XWRPDWLF ([SRVXUH PRGH
0DQXDO �[ �� �� �� �� )) 0DQXDO &RQWURO PRGH
6KXWWHU SULRULW\ �[ �� �� �� �$ )) 6KXWWHU 3ULRULW\ $XWRPDWLF ([SRVXUH PRGH
,ULV SULRULW\ �[ �� �� �� �% )) ,ULV 3ULRULW\ $XWRPDWLF ([SRVXUH PRGH
%ULJKW �[ �� �� �� �' )) %ULJKW PRGH�0DQXDO FRQWURO�

&$0B6KXWWHU

5HVHW �[ �� �� �$ �� ))
6KXWWHU 6HWWLQJ8S �[ �� �� �$ �� ))

'RZQ �[ �� �� �$ �� ))
'LUHFW �[ �� �� �$ �� �� �S �T )) ST� 6KXWWHU 3RVLWLRQ

&$0B,ULV

5HVHW �[ �� �� �% �� ))
,ULV 6HWWLQJ8S �[ �� �� �% �� ))

'RZQ �[ �� �� �% �� ))
'LUHFW �[ �� �� �% �� �� �S �T )) ST� ,ULV 3RVLWLRQ

&$0B*DLQ

5HVHW �[ �� �� �& �� ))
*DLQ 6HWWLQJ8S �[ �� �� �& �� ))

'RZQ �[ �� �� �& �� ))
'LUHFW �[ �� �� �& �� �� �S �T )) ST� *DLQ 3RVLWRQ

&$0B%ULJKW

5HVHW �[ �� �� �' �� ))
%ULJKW 6HWWLQJ8S �[ �� �� �' �� ))

'RZQ �[ �� �� �' �� ))
'LUHFW �[ �� �� �' �� �� �S �T )) ST� %ULJKW O 3RVLWRQ

&$0B([S&RPS

2Q �[ �� �� �( �� ))
([SRVXUH &RPSHQVDWLRQ 21�2))

2II �[ �� �� �( �� ))
5HVHW �[ �� �� �( �� ))

([SRVXUH &RPSHQVDWLRQ $PRXQW 6HWWLQJ8S �[ �� �� �( �� ))
'RZQ �[ �� �� �( �� ))
'LUHFW �[ �� �� �( �� �� �S �T )) ST� ([S&RPS 3RVLWLRQ

&$0B$SHUWXUH

5HVHW �[ �� �� �� �� ))
$SHUWXUH &RQWURO8S �[ �� �� �� �� ))

'RZQ �[ �� �� �� �� ))
'LUHFW �[ �� �� �� �� �� �S �T )) ST� $SHUWXUH *DLQ

&$0B0HPRU\
5HVHW �[ �� �� �) �� �S )) S� 0HPRU\ 1XPEHU� � WR ����

&RUUHVSRQGV WR � WR � RQ WKH 5HPRWH
&RPPDQGHU

6HW �[ �� �� �) �� �S ))
5HFDOO �[ �� �� �) �� �S ))

&$0B/5B5HYHUVH
2Q �[ �� �� �� �� ))

,PDJH )OLS +RUL]RQWDO 21�2))
2II �[ �� �� �� �� ))

&$0B3LFWXUH)OLS
2Q �[ �� �� �� �� ))

,PDJH )OLS 9HUWLFDO 21�2))
2II �[ �� �� �� �� ))

9LGHR6\VWHP 6HW �[ �� �� �� �� �S ))

3� �a� 9LGHR IRUPDW
������3��
������3��
������L��
������L��



&RPPDQG&RPPDQG&RPPDQG&RPPDQG )XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ &RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH
�����3��
�����3��
������3��
������3��

&$0B,':ULWH �[ �� �� �� �S �T �U �V )) STUV� &DPHUD ,' � ���� WR ))))�
6<6B0HQX 2)) �[ �� �� �� �� )) 7XUQ RII WKH PHQX

,5B5HFHLYH
2Q �[ �� �� �� �� ))

,5�UHPRWH FRPPDQGHU�UHFHLYH 21�2))2II �[ �� �� �� �� ))
2Q�2II �[ �� �� �� �� ))

,5B5HFHLYH5HWXUQ
2Q �[ �� �' �� �� �� �� )) ,5�UHPRWH FRPPDQGHU�UHFHLYH PHVVDJH YLD WKH

9,6&$ FRPPXQLFDWLRQ 21�2))2II �[ �� �' �� �� �� �� ))

3DQBWLOW'ULYH

8S �[ �� �� �� 99 :: �� �� ))

99� 3DQ VSHHG �[�� �ORZ VSHHG� WR �[�� �KLJK
VSHHG�
::� 7LOW VSHHG �[�� �ORZ VSHHG� WR �[��
�KLJK VSHHG�
<<<<� 3DQ 3RVLWLRQ�7%'�
====� 7LOW 3RVLWLRQ�7%'�

'RZQ �[ �� �� �� 99 :: �� �� ))
/HIW �[ �� �� �� 99 :: �� �� ))
5LJKW �[ �� �� �� 99 :: �� �� ))
8SOHIW �[ �� �� �� 99 :: �� �� ))
8SULJKW �[ �� �� �� 99 :: �� �� ))
'RZQ/HIW �[ �� �� �� 99 :: �� �� ))
'RZQ5LJKW �[ �� �� �� 99 :: �� �� ))
6WRS �[ �� �� �� 99 :: �� �� ))

$EVROXWH3RVLWLRQ �[ �� �� �� 99 ::
�< �< �< �< �= �= �= �= ))

5HODWLYH3RVLWLRQ �[ �� �� �� 99 ::
�< �< �< �< �= �= �= �= ))

+RPH �[ �� �� �� ))
5HVHW �[ �� �� �� ))

3DQ�WLOW/LPLW6HW
6HW �[ �� �� �� �� �:

�< �< �< �< �= �= �= �= )) :�� 8S5LJKW ��'RZQ/HIW
<<<<� 3DQ /LPLW 3RVLWLRQ�7%'�
====� 7LOW /LPLW 3RVLWLRQ�7%'�&OHDU �[ �� �� �� �� �:

�� �) �) �) �� �) �) �) ))

3DUW�3DUW�3DUW�3DUW� &KHFNLQJ&KHFNLQJ&KHFNLQJ&KHFNLQJ &RPPDQG&RPPDQG&RPPDQG&RPPDQG

&RPPDQG&RPPDQG&RPPDQG&RPPDQG &RPPDQG&RPPDQG&RPPDQG&RPPDQG 3DFNHW3DFNHW3DFNHW3DFNHW 5HWXUQ5HWXUQ5HWXUQ5HWXUQ 3DFNHW3DFNHW3DFNHW3DFNHW 1RWH1RWH1RWH1RWH

&$0B3RZHU,QT �[ �� �� �� )) \� �� �� )) 2Q
\� �� �� )) 2II�6WDQGE\�

&$0B=RRP3RV,QT �[ �� �� �� )) \� �� �S �T �U �V )) STUV� =RRP 3RVLWLRQ

&$0B)RFXV0RGH,QT �[ �� �� �� )) \� �� �� )) $XWR )RFXV
\� �� �� )) 0DQXDO )RFXV

&$0B)RFXV3RV,QT �[ �� �� �� )) \� �� �S �T �U �V )) STUV� )RFXV 3RVLWLRQ

&$0B:%0RGH,QT �[ �� �� �� ))

\� �� �� )) $XWR
\� �� �� )) ,QGRRU PRGH
\� �� �� )) 2XWGRRU PRGH
\� �� �� )) 2QH3XVK PRGH
\� �� �� )) $7:
\� �� �� )) 0DQXDO

&$0B5*DLQ,QT �[ �� �� �� )) \� �� �� �� �S �T )) ST� 5 *DLQ
&$0B%*DLQ,QT �[ �� �� �� )) \� �� �� �� �S �T )) ST� % *DLQ

&$0B$(0RGH,QT �[ �� �� �� ))

\� �� �� )) )XOO $XWR
\� �� �� )) 0DQXDO
\� �� �$ )) 6KXWWHU SULRULW\
\� �� �% )) ,ULV SULRULW\
\� �� �' )) %ULJKW



1RWH1RWH1RWH1RWH ���� Ǐ[ǐ PHDQV WKH FDPHUD DGGUHVV \RX ZDQW WR FRQWURO � Ǐ\ǐ Ǐ[ � �ǐ�

3HOFR�'3HOFR�'3HOFR�'3HOFR�' 3URWRFRO3URWRFRO3URWRFRO3URWRFRO

&$0B6KXWWHU3RV,QT �[ �� �� �$ )) \� �� �� �� �S �T )) ST� 6KXWWHU 3RVLWLRQ
&$0B,ULV3RV,QT �[ �� �� �% )) \� �� �� �� �S �T )) ST� ,ULV 3RVLWLRQ
&$0B*DLQ3RVL,QT �[ �� �� �& )) \� �� �� �� �S �T )) ST� *DLQ 3RVLWLRQ
&$0B %ULJKW3RVL,QT �[ �� �� �' )) \� �� �� �� �S �T )) ST� %ULJKW 3RVLWLRQ
&$0B([S&RPS0RGH,QT �[ �� �� �( )) \� �� �� )) 2Q

\� �� �� )) 2II
&$0B([S&RPS3RV,QT �[ �� �� �( )) \� �� �� �� �S �T )) ST� ([S&RPS 3RVLWLRQ
&$0B$SHUWXUH,QT �[ �� �� �� )) \� �� �� �� �S �T )) ST� $SHUWXUH *DLQ
&$0B0HPRU\,QT �[ �� �� �) )) \� ��SS )) SS� 0HPRU\ QXPEHU ODVW RSHUDWHG�
6<6B0HQX0RGH,QT �[ �� �� �� )) \� �� �� )) 2Q

\� �� �� )) 2II
&$0B/5B5HYHUVH,QT �[ �� �� �� )) \� �� �� )) 2Q

\� �� �� )) 2II
&$0B3LFWXUH)OLS,QT �[ �� �� �� )) \� �� �� )) 2Q

\� �� �� )) 2II
&$0B,',QT �[ �� �� �� )) \� �� �S �T �U �V )) STUV� &DPHUD ,'

&$0B9HUVLRQ,QT �[ �� �� �� )) \� �� DE FG
PQ ST UV WX YZ ))

9LGHR6\VWHP,QT �[ �� �� �� )) \� �� �S ))

3� �a� 9LGHR IRUPDW
������3��
������3��
������L��
������L��
�����3��
�����3��
������3��
������3��

,5B5HFHLYH �[ �� �� �� )) \� �� �� )) 2Q
\� �� �� )) 2II

,5B5HFHLYH5HWXUQ

\� �� �' �� �� �� )) 3RZHU 21�2))
\� �� �' �� �� �� )) =RRP WHOH�ZLGH
\� �� �' �� �� �� )) $) 2Q�2II
\� �� �' �� �� �� )) &$0B%DFNOLJKW
\� �� �' �� �� �) )) &$0B0HPRU\
\� �� �' �� �� �� )) 3DQBWLOW'ULYH

3DQ�WLOW0D[6SHHG,QT �[ �� �� �� )) \� �� ZZ ]] )) ZZ� 3DQ 0D[ 6SHHG
]]� 7LOW 0D[ 6SHHG

3DQ�WLOW3RV,QT �[ �� �� �� )) \� �� �Z �Z �Z �Z
�] �] �] �] ))

ZZZZ� 3DQ 3RVLWLRQ
]]]]� 7LOW 3RVLWLRQ

)XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH�

8S �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

'RZQ �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

/HIW �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

5LJKW �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

8SOHIW �[)) $GGUHVV �[�� �[�& 3DQ 6SHHG 7LOW 6SHHG 680

8SULJKW �[)) $GGUHVV �[�� �[�$ 3DQ 6SHHG 7LOW 6SHHG 680

'RZQ/HIW �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

'RZQ5LJKW �[)) $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG 680

=RRP ,Q �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

=RRP 2XW �[)) $GGUHVV �[�� �[�� �[�� �[�� 680



3HOFR�33HOFR�33HOFR�33HOFR�3 3URWRFRO3URWRFRO3URWRFRO3URWRFRO

)RFXV )DU �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

)RFXV 1HDU �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

6HW 3UHVHW �[)) $GGUHVV �[�� �[�� �[�� 3UHVHW ,' 680

&OHDU 3UHVHW �[)) $GGUHVV �[�� �[�� �[�� 3UHVHW ,' 680

&DOO 3UHVHW �[)) $GGUHVV �[�� �[�� �[�� 3UHVHW ,' 680

4XHU\ 3DQ 3RVLWLRQ �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

4XHU\ 3DQ 3RVLWLRQ 5HVSRQVH �[)) $GGUHVV �[�� �[��
9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
680

4XHU\ 7LOW 3RVLWLRQ �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

4XHU\ 7LOW 3RVLWLRQ 5HVSRQVH �[)) $GGUHVV �[�� �[�%
9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
680

4XHU\ =RRP 3RVLWLRQ �[)) $GGUHVV �[�� �[�� �[�� �[�� 680

4XHU\ =RRP 3RVLWLRQ 5HVSRQVH �[)) $GGUHVV �[�� �[�'
9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
680

)XQFWLRQ)XQFWLRQ)XQFWLRQ)XQFWLRQ %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH� %\WH�%\WH�%\WH�%\WH�

8S �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

'RZQ �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

/HIW �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

5LJKW �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

8SOHIW �[$� $GGUHVV �[�� �[�& 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

8SULJKW �[$� $GGUHVV �[�� �[�$ 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

'RZQ/HIW �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

'RZQ5LJKW �[$� $GGUHVV �[�� �[�� 3DQ 6SHHG 7LOW 6SHHG �[$) ;25

=RRP ,Q �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

=RRP 2XW �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

)RFXV )DU �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

)RFXV 1HDU �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

6HW 3UHVHW �[$� $GGUHVV �[�� �[�� �[�� 3UHVHW ,' �[$) ;25

&OHDU 3UHVHW �[$� $GGUHVV �[�� �[�� �[�� 3UHVHW ,' �[$) ;25

&DOO 3UHVHW �[$� $GGUHVV �[�� �[�� �[�� 3UHVHW ,' �[$) ;25

4XHU\ 3DQ 3RVLWLRQ �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

4XHU\ 3DQ 3RVLWLRQ 5HVSRQVH �[$� $GGUHVV �[�� �[��
9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
�[$) ;25

4XHU\ 7LOW 3RVLWLRQ �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

4XHU\ 7LOW 3RVLWLRQ 5HVSRQVH �[$� $GGUHVV �[�� �[�%
9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
�[$) ;25

4XHU\ =RRP 3RVLWLRQ �[$� $GGUHVV �[�� �[�� �[�� �[�� �[$) ;25

4XHU\ =RRP 3RVLWLRQ

5HVSRQVH
�[$� $GGUHVV �[�� �[�'

9DOXH +LJK

%\WH

9DOXH /RZ

%\WH
�[$) ;25



0HQX0HQX0HQX0HQX 6HWWLQJ6HWWLQJ6HWWLQJ6HWWLQJ

�������� 0DLQ0DLQ0DLQ0DLQ 0HQX0HQX0HQX0HQX
,Q QRUPDO ZRUNLQJ PRGH� SUHVV Ǐ0(18ǐNH\ WR GLVSOD\ WKH PHQX� XVLQJ VFUROO DUURZ WR

SRLQW DW RU KLJKOLJKW WKH VHOHFWHG LWHPV�

/$1*8$*(/$1*8$*(/$1*8$*(/$1*8$*(� /DQJXDJH VHWWLQJ� &KLQHVH � (QJOLVK
6<67(06<67(06<67(06<67(0 237,21237,21237,21237,21˖6\VWHP VHWWLQJ
&$0(5$&$0(5$&$0(5$&$0(5$237,21237,21237,21237,21˖&DPHUD VHWWLQJ
37373737 237,21237,21237,21237,21˖3DQ WLOW VHWWLQJ
9�9�9�9� )250$7�)250$7�)250$7�)250$7� 9LGHR IRUPDW VHWWLQJ
5(6(75(6(75(6(75(6(7˖5HVHW VHWWLQJ
+(/3+(/3+(/3+(/3˖)RU KHOS
9*$9*$9*$9*$287387287387287387287387˖21 � 2)) 9*$ LQ WKH 3 YLGHR IRUPDW� 1R 9*$ LQ WKH , YLGHR IRUPDW

1RWH� &RPSRQHQW VLJQDO LV DYDLODEOH RQO\ ZKHQ 9*$ LV RII�

�������� 6<67(06<67(06<67(06<67(0 237,21237,21237,21237,21
0RYH WKH SRLQWHU WR WKH �6<67(0 6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH
�6<67(0 6(7� DV IROORZ�



35272&2/35272&2/35272&2/35272&2/˖'HIDXOWHG 6HWWLQJ� 9,6&$
7\SH RI 3URWRFRO� 9,6&$�3HOFR�3�3HOFR�'

$''5$''5$''5$''5˖'HIDXOWHG 6HWWLQJ� ��
9,6&$ �a� 3HOFR�3�3HOFR�'  �a���

%�%�%�%� 5$7(5$7(5$7(5$7(���� 'HIDXOWHG 6HWWLQJ� ����
���������������������

56���56���56���56���˖'HIDXOWHG 6HWWLQJ� 2))
,W LV 21 ZKHQ XVLQJ 56��� FRPPXQLFDWLRQ

˝ˮ˩ 9(5��9(5��9(5��9(5��ˢˬˣ˝ 9(5�&$09(5�&$09(5�&$09(5�&$0 9(5�9(5�9(5�9(5� 'LVSOD\ WKH HGLWLRQ LQIRUPDWLRQ� DQG LW ZLOO XSGDWH
V\QFKURQRXVO\ ZLWK WKH VRIWZDUH XSJUDGHG�

�������� &$0(5$&$0(5$&$0(5$&$0(5$237,21237,21237,21237,21
0RYH WKH SRLQWHU WR WKH �&$0(5$ 6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH
�&$0(5$ 6(7� DV IROORZ�

(;32685((;32685((;32685((;32685(˖([SRVXUH VHWWLQJ
&2/25�&2/25�&2/25�&2/25� FRORU VHWWLQJ
/(1�/(1�/(1�/(1� OHQV VHWWLQJ

������������ (;32685((;32685((;32685((;32685( 6(77,1*6(77,1*6(77,1*6(77,1*
0RYH WKH SRLQWHU WR WKH �(;32685(� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH
�(;32685( 6(7� DV IROORZ�



(;3�(;3�(;3�(;3� 02'(02'(02'(02'(˖'HIDXOWHG 6HWWLQJ� $XWR
)RU 6HWWLQJV� $XWR� 0DQXDO� 6KXWWHU� ,ULV
6+877(56+877(56+877(56+877(5˖'HIDXOWHG 6HWWLQJ� 'HIDXOW
)RU 6HWWLQJV� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������� �������
����������������������������������˄RQO\ DYDLODEOH LQ 0DQXDO 6KXWWHU PRGH˅
,5,6,5,6,5,6,5,6˖'HIDXOWHG 6HWWLQJ� 'HIDXOW
)RU 6HWWLQJV� �a��˄RQO\ DYDLODEOH LQ 0DQXDO ,ULV PRGH˅
%5,*+7%5,*+7%5,*+7%5,*+7˖ 'HIDXOWHG 6HWWLQJ� �
)RU 6HWWLQJV� �a�
*$,1*$,1*$,1*$,1���� 'HIDXOWHG 6HWWLQJ� 'HIDXOW
)RU 6HWWLQJV� �a��˄RQO\ DYDLODEOH LQ 0DQXDO PRGH˅
(9(9(9(9 02'(02'(02'(02'(˖'HIDXOWHG 6HWWLQJ� 2))
)RU 6HWWLQJV� 2Q�2II �RQO\ DYDLODEOH LQ QRQ PDQXDO PRGHO�
/(9(//(9(//(9(//(9(/˖'HIDXOWHG 6HWWLQJ� 'HIDXOW
)RU 6HWWLQJV� �a�
:'5�:'5�:'5�:'5� 'HIDXOWHG 6HWWLQJ� 2))
)RU 6HWWLQJV� 2Q�2II
/(9(/�/(9(/�/(9(/�/(9(/� 'HIDXOWHG 6HWWLQJ� 'HIDXOW
)RU 6HWWLQJV� �a�

������������ &2/25&2/25&2/25&2/25 6(77,1*6(77,1*6(77,1*6(77,1*
0RYH WKH SRLQWHU WR WKH �&2/25 6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH
�&2/25 6(7� DV IROORZ�

:%:%:%:% 02'(02'(02'(02'(˖'HIDXOWHG 6HWWLQJ� $7:

:KLWH EDODQFH PRGH VHWWLQJ� $XWR� ,QGRRU� 2XWGRRU� 2QH3XVK� $7:� 0DQXDO
5�*$,15�*$,15�*$,15�*$,1˖'HIDXOWHG 6HWWLQJ� 'HIDXOW
5HG JDLQ VHWWLQJ� �a��˄RQO\ DYDLODEOH LQ 0DQXDO PRGH˅
%�*$,1%�*$,1%�*$,1%�*$,1˖'HIDXOWHG 6HWWLQJ� 'HIDXOW
%OXH JDLQ VHWWLQJ˖�a��˄RQO\ DYDLODEOH LQ 0DQXDO PRGH˅
*$00$*$00$*$00$*$00$� 'HIDXOWHG 6HWWLQJ� �



)RU 6HWWLQJV� �a�
6$785$7,216$785$7,216$785$7,216$785$7,21˖'HIDXOWHG 6HWWLQJ� �
)RU 6HWWLQJV� �a�
$3(5785($3(5785($3(5785($3(5785(˖'HIDXOWHG 6HWWLQJ� �
)RU 6HWWLQJV� �a�
)/,&.)/,&.)/,&.)/,&.˖'HIDXOWHG 6HWWLQJ� ��+=
)RU 6HWWLQJV� ��+=���+=�2))
15151515 /(9(//(9(//(9(//(9(/� 'HIDXOWHG 6HWWLQJ� �
)RU 6HWWLQJV� �a�
&2175$67&2175$67&2175$67&2175$67� 'HIDXOWHG 6HWWLQJ� �
)RU 6HWWLQJV� �a�

������������ /(16/(16/(16/(16 6(77,1*6(77,1*6(77,1*6(77,1*
0RYH WKH SRLQWHU WR WKH �/(1 6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH �/(1
6(7� DV IROORZ�

)2&86)2&86)2&86)2&86˖$XWR� 0DQXDO� 2QH3XVK

�������� 3$13$13$13$1 7,/77,/77,/77,/7 6(77,1*6(77,1*6(77,1*6(77,1*

0RYH WKH SRLQWHU WR WKH �37 6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH �37

6(7� DV IROORZ�

32:(532:(532:(532:(5$&7�$&7�$&7�$&7� 'HIDXOWHG 6HWWLQJ� 2))
�������������WKH FDPHUD ZLOO PRYH WR QR���� SUHVHW SRVLWLRQ DIWHU �� VHFRQGV ZLWKRXW FRQWURO VLQFH



SRZHU RQ�� RII
63(('%<=63(('%<=63(('%<=63(('%<=˖'HIDXOWHG 6HWWLQJ� 2Q
RQO\ ZRUN IRU ,5 UHPRWH FRQWURO� 2Q˄ZKHQ WKH FDPHUD ]RRP EHFRPHV ODUJHU� URWDWLRQ
VSHHG FRPHV GRZQ˅� 2II
02817�02'(02817�02'(02817�02'(02817�02'(˖ 'HIDXOWHG 6HWWLQJ� 83
)RU 6HWWLQJ� 83� '2:1
,5,5,5,5 0�63(('0�63(('0�63(('0�63(('˖ 'HIDXOWHG 6HWWLQJ� ��
,5 UHPRWH FRQWURO PRYH VSHHG� �a��
,5,5,5,5 =�63(('=�63(('=�63(('=�63(('˖ 'HIDXOWHG 6HWWLQJ� ��
,5 UHPRWH FRQWURO ]RRP VSHHG� �a�
0,1�63(('�0,1�63(('�0,1�63(('�0,1�63(('� 'HIDXOWHG 6HWWLQJ� �
0LQLPXP VWDUW VSHHG IRU VHULDO FRPPDQG� �a�
6&$1�6&$1�6&$1�6&$1� 63(('�63(('�63(('�63(('� 'HIDXOWHG 6HWWLQJ� ��
0RYH VSHHG� �a��

�������� 5(6(75(6(75(6(75(6(7

0RYH WKH SRLQWHU WR WKH �6(7� LQ WKH 0DLQ 0HQX� FOLFN WKHǏ+20(ǐDQG HQWHU WKH �6(7� DV

IROORZ�

6<6�6<6�6<6�6<6� 5(6(75(6(75(6(75(6(7˖3URWRFRO� 9,6&$� $GGUHVV� �� EDXG UDWH������ ˮ6����2II
&$0�&$0�&$0�&$0� 5(6(75(6(75(6(75(6(7˖&DPHUD SDUDPHWHU UHVHW
37�37�37�37� 5(6(75(6(75(6(75(6(7˖SRZHU DFWLRQ� 2II� VSHHG E\ ]RQH� 2Q� PRXQW PRGH� 8S�

,5 PRYH VSHHG� ��� ,5 ]RRP VSHHG� �� 0,1�63((' �� 6&$1� 63((' ��
$//$//$//$// 5(6(75(6(75(6(75(6(7˖ 5HVHW DERYH � LWHPV

�������� +(/3+(/3+(/3+(/3
6KRZ LQVWUXFWLRQ RI WKH 26' PHQX RSHUDWLRQ

+(/3+(/3+(/3+(/3
˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙

ġ Ģ 6(/(76(/(76(/(76(/(7 0(180(180(180(18
˘ ˚ &+$1*(&+$1*(&+$1*(&+$1*( 6(77,1*6(77,1*6(77,1*6(77,1*
ˤ˫˩ˡ (17(5(17(5(17(5(17(5
˩ˡ˪˱ 5(78515(78515(78515(7851

%$&.%$&.%$&.%$&.ˋ˩ˡ˪˱



�������� (;,7(;,7(;,7(;,7
,Q PDLQ PHQX� SUHVV WKH NH\Ǐ0(18ǐDJDLQ ZLOO VKRZ WKH H[LW ZLQGRZ DV IROORZV�

(;,7(;,7(;,7(;,7
˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙

6$9(6$9(6$9(6$9(˛ <HV�1R<HV�1R<HV�1R<HV�1R

2.2.2.2.ˋˤ˫˩ˡ %$&.%$&.%$&.%$&.ˋ˩ˡ˪˱

6$9(6$9(6$9(6$9(˛˖WR VDYH VHWWLQJV˖<HV� 1R�

1RWLFH˖SUHVVǏ+20(ǐNH\ WR FRQILUP�

SUHVVǏ0(18ǐNH\ WR UHWXUQ WR WKH PDLQ PHQX



7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ
&DPHUD&DPHUD&DPHUD&DPHUD 0DLQWDLQV0DLQWDLQV0DLQWDLQV0DLQWDLQV
,I FDPHUD LV QRW XVHG IRU ORQJ WLPH� SOHDVH WXUQ RII SRZHU DGDSWHU VZLWFK DQG $& SOXJ�
8VH VRIW FORWK RU WLVVXH WR FOHDQ WKH FDPHUD FRYHU�
8VH VRIW FORWK WR FOHDQ WKH OHQV� 8VH QHXWHU FOHDQVHU LI EDG VPHDUHG� 1R XVH VWURQJ RU
FRUURVLYH FOHDQVHU RU FRUURVLYH FOHDQVHU DYRLGLQJ VFXIILQJ�

8QTXDOLILHG8QTXDOLILHG8QTXDOLILHG8QTXDOLILHG $SSOLFDWLRQ$SSOLFDWLRQ$SSOLFDWLRQ$SSOLFDWLRQ
1R VKRRWLQJ H[WUHPH OLJKW REMHFW� VXFK DV VXQOLJKW� ODPSOLJKW HWF�
1R RSHUDWLQJ LQ XQVWDEOH OLJKW HQYLURQPHQW� RWKHUZLVH LPDJH ZLOO WZLQNOH
1R RSHUDWLQJ LQ UDGLR ZDYH ZLWK JUHDW SRZHU HQYLURQPHQW� VXFK DV 79 VWDWLRQ RU
:LUHOHVV /DXQFKHU HWF�
,PDJH HIIHFWLYH ZLOO QRW EH JRRG ZKHQ WKH OLJKW LV QRW DFFRUGDQW ZLWK FDPHUD¶V OX[�

7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ7URXEOHVKRRWLQJ
,PDJH,PDJH,PDJH,PDJH
1R LPDJH
�� &KHFN ZKHWKHU WKH SRZHU FRUG� YROWDJH LV 2.� SRZHU LQGLFDWRU OLJKW LV 21�
�� 7XUQ RII WKH SRZHU VXSSO\ WR FKHFN ZKHWKHU WKH FDPHUD FDQ DXWR FRQILJXUH�
�� &KHFN WKH GLDO VZLWFK LQ ERWWRP DQG PDNH VXUH WKH WZR GLDO SRVLWLRQ DUH DOO RQ 2))�
�� &KHFN YLGHR DQG 79 ZLUH LV FRQQHFWHG FRUUHFWO\�

$EQRUPDO GLVSOD\ RI LPDJH
&KHFN ZKHWKHU WKH YLGHR FRQQHFWLQJ ZLUHV LV ZHOO DQG RWKHU FRQQHFWLQJ VRFNHWV DQG
FDPHUD IODW ZLUHV DUH ZHOO�

7KH FDPHUD FDQ RQO\ ZRUNV DW RQH IRFXV� RWKHU SRVLWLRQ FDQ QRW EH IRFXVHG�
&KDQJH WKH SRVLWLRQ WR VHH LI WKLV SKHQRPHQRQ VWLOO H[LVWV� ,I \HV� LW PD\ EH FDXVHG E\
&DPHUD FRQWURO GULYH IRFXV FRQWURO V\VWHP WURXEOH�

,PDJH GLWKHULQJ ZKHQ DW 0D[LPXP =RRP
�� &KHFN ZKHWKHU FDPHUD LV IL[HG FRUUHFWO\�
�� ,I WKHUH LV YLEUDWLYH PHFKDQLFDO REMHFW�

5HPRWH5HPRWH5HPRWH5HPRWH &RQWUROOHU&RQWUROOHU&RQWUROOHU&RQWUROOHU
�� &KDQJH WKH EDWWHU\ �� &KHFN WKH FDPHUD RSHUDWLRQ PRGH LV ULJKW�

7HUPLQDO7HUPLQDO7HUPLQDO7HUPLQDO
�� &KHFN WKH FDPHUD RSHUDWLRQ PRGH LV ULJKW�
�� &KHFN FRQWURO ZLUH LV FRQQHFWHG FRUUHFWO\�
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