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$EVWUDFW1 ,I WKH VHW RI YHFWRUV % ã £Y4/Y5/T/YQ¤ DUH OLQHDUO\ LQGHSHQGHQW DQG VSDQ WKH YHFWRU VSDFH
9/ WKHQ WKH VHW % LV FDOOHG D EDVLV IRU WKH YHFWRU VSDFH 91 7KH QXPEHU RI YHFWRUV LQ WKH VHW % LV FDOOHG WKH
GLPHQVLRQ RI WKH YHFWRU VSDFH 91 ,Q WKLV DFWLYLW\ \RX ZLOO XVH D QXPEHU RI0DWODE FRPPDQGV WR H[SORUH
DQG UHLQIRUFH WKHVH LGHDV1
3UHUHTXLVLWHV1 )DPLOLDULW\ ZLWK 0DWODE¶V UUHI FRPPDQG DQG LWV XVH WR VROYH OLQHDU V\VWHPV LV
DVVXPHG1 5HDGHUV VKRXOG DOVR EH IDPLOLDU ZLWK WKH FRQFHSWV RI OLQHDU LQGHSHQGHQFH DQG WKH VSDQ RI D VHW
RI YHFWRUV1

,QWURGXFWLRQ
,I WKH VHW RI YHFWRUV % ã £Y4/Y5/T/YQ¤ DUH OLQHDUO\ LQGHSHQGHQW DQG VSDQ WKH YHFWRU VSDFH

9/ WKHQ WKH VHW % LV FDOOHG D EDVLV IRU WKH YHFWRU VSDFH 91 7KH QXPEHU RI YHFWRUV LQ WKH VHW % LV
FDOOHG WKH GLPHQVLRQ RI WKH YHFWRU VSDFH 91 ,Q WKLV DFWLYLW\ \RX ZLOO XVH D QXPEHU RI0DWODE
FRPPDQGV WR H[SORUH DQG UHLQIRUFH WKHVH LGHDV1

7KH 1XOO 6SDFH
7KH QXOO VSDFH RI D PDWUL[ $ LV WKH VHW RI DOO YHFWRUV [ VXFK WKDW $[ ã 31 ,Q V\PEROV/

1XO�$  ã £[ = $[ ã 3¤

,W¶V RIWHQ HDVLHVW WR GHVFULEH WKH QXOO VSDFH RI D PDWUL[ E\ ILQGLQJ D EDVLV IRU WKH QXOO VSDFH1
%HIRUH WU\LQJ DQ H[DPSOH/ ILUVW VHW0DWODE¶V IRUPDW IRU UDWLRQDO DULWKPHWLF1

ââ IRUPDW UDW

([DPSOH )LQG D EDVLV IRU WKH QXOO VSDFH RI WKH PDWUL[
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6ROXWLRQ1 /RDG WKH PDWUL[ $ LQWR WKH0DWODE ZRUNVSDFH1
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7KH QXOO VSDFH LV FRPSRVHG RI DOO VROXWLRQV RI WKH PDWUL[ HTXDWLRQ $[ ã 31 , VWURQJO\

VXJJHVW WKDW \RX VHW XS WKH SUREOHP DV VKRZQ LQ HTXDWLRQ +4,1
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1RWH WKDW WKH VROXWLRQV RI HTXDWLRQ +4, DUH HOHPHQWV RI 581 7KH QXOO VSDFH RI PDWUL[ $ LV D
VXEVSDFH RI 581 6HW XS DQ DXJPHQWHG PDWUL[ IRU WKH V\VWHP LQ HTXDWLRQ +4,1
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3ODFH WKLV PDWUL[ LQ UHGXFHG URZ HFKHORQ IRUP ZLWK0DWODE¶V UUHI FRPPDQG1
ââ UUHI+0,
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7KH UHGXFHG URZ HFKHORQ IRUP RI WKH PDWUL[ 0 LQGLFDWHV WKDW WKH VROXWLRQV RI HTXDWLRQ +4,

FDQ EH ZULWWHQ
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ZKHUH [7 DQG [8 DUH DQ\ UHDO QXPEHUV1 (TXDWLRQ +5, JXDUDQWHHV WKDW DOO VROXWLRQV RI WKH
HTXDWLRQ $[ ã 3 FDQ EH ZULWWHQ DV D OLQHDU FRPELQDWLRQ RI WKH YHFWRUV Y4 ã �"5/3/5/4/3  DQG
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Y5 ã �4428/428/"4728/3/4 1 6LQFH WKH YHFWRUV Y4 DQG Y5 DUH LQGHSHQGHQW DQG WKH\ VSDQ WKH
VROXWLRQ VHW RI $[ ã 3/ WKH\ IRUP D EDVLV IRU WKH VROXWLRQV RI $[ ã 31 7KHUHIRUH/
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LV D EDVLV IRU WKH QXOO VSDFH RI WKH PDWUL[ $1 %HFDXVH WKLV EDVLV IRU WKH QXOO VSDFH RI $ KDV WZR
YHFWRUV/ WKH GLPHQVLRQ RI WKH QXOO VSDFH LV 51 7KH GLPHQVLRQ RI WKH QXOO VSDFH RI WKH PDWUL[ $ LV
FDOOHG WKH QXOOLW\ RI $1

%DVHV $UH 1RW 8QLTXH
7KH QXOO VSDFH RI WKH PDWUL[ $ FDQ KDYH VHYHUDO GLIIHUHQW EDVHV1 1RZ WKDW \RX NQRZ WKDW

WKH GLPHQVLRQ RI WKH QXOO VSDFH LV 5/ DQ\ WZR LQGHSHQGHQW YHFWRUV IURP WKH QXOO VSDFH RI PDWUL[
$ FDQ VHUYH DV D EDVLV1 )RU H[DPSOH/ LQ HTXDWLRQ +5,/ LI \RX OHW [7 ã 4 DQG [8 ã 3/ WKHQ OHW
[7 ã 3 DQG [8 ã 8/ WKHQ
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LV DOVR D EDVLV IRU WKH QXOO VSDFH RI WKH PDWUL[ $ +WKH YHFWRUV DUH OLQHDUO\ LQGHSHQGHQW DQG VSDQ
WKH VHW RI VROXWLRQV RI $[ ã 3,1

0DWODE¶V 1XOO &RPPDQG
0DWODE¶V QXOO FRPPDQG/ ZKHQ XVHG RQ QXPHULF REMHFWV/ ILQG D YHU\ VSHFLDO EDVLV IRU WKH

QXOO VSDFH RI WKH PDWUL[ $1
ââ KHOS QXOO

18// 1XOO VSDFH1
= ã 18//+$, LV DQ RUWKRQRUPDO EDVLV IRU WKH QXOO VSDFH RI $ REWDLQHG
IURP WKH VLQJXODU YDOXH GHFRPSRVLWLRQ1 7KDW LV/ $-= KDV QHJOLJLEOH
HOHPHQWV/ VL]H+=/5, LV WKH QXOOLW\ RI $/ DQG =¶-= ã ,1

= ã 18//+$/¶U¶, LV D ´UDWLRQDO´ EDVLV IRU WKH QXOO VSDFH REWDLQHG
IURP WKH UHGXFHG URZ HFKHORQ IRUP1 $-= LV ]HUR/ VL]H+=/5, LV DQ
HVWLPDWH IRU WKH QXOOLW\ RI $/ DQG/ LI $ LV D VPDOO PDWUL[ ZLWK
LQWHJHU HOHPHQWV/ WKH HOHPHQWV RI 5 DUH UDWLRV RI VPDOO LQWHJHUV1

7KH RUWKRQRUPDO EDVLV LV SUHIHUDEOH QXPHULFDOO\/ ZKLOH WKH UDWLRQDO
EDVLV PD\ EH SUHIHUDEOH SHGDJRJLFDOO\1
7KH IROORZLQJ FRPPDQG SURGXFHV DQ RUWKRQRUPDO EDVLV IRU WKH QXOO VSDFH1

ââ IRUPDW
ââ 1ãQXOO+$,
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031999; 3
313359 31456;
3198<4 0316:47
3167:8 319;3<
31345; 3194<3
7KH FROXPQV RI WKH PDWUL[ 1 DUH WKH EDVLV YHFWRUV1 7KHVH YHFWRUV KDYH XQLW OHQJWK DQG DUH
RUWKRJRQDO +SHUSHQGLFXODU, WR HDFK RWKHU1 +HQFH WKH ZRUG RUWKRQRUPDO1

<RX FDQ SURGXFH WKH EDVLV %4 ZLWK WKH IROORZLQJ 0DWODE FRPPDQGV1
ââ IRUPDW UDW
ââ 1ãQXOO+$/¶U¶,
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7KH &ROXPQ 6SDFH
7KH FROXPQ VSDFH RI D PDWUL[ $ LV VLPSO\ GHILQHG DV WKH VSDQ RI WKH FROXPQV RI $1 7KDW LV/

LI D4/ D5/T/DQ DUH WKH FROXPQV RI WKH PDWUL[ $/ WKHQ WKH FROXPQ VSDFH RI WKH PDWUL[ $ LV
GHILQHG DV IROORZV=

FRO�$  ã 6SDQ£D4/ D5/T/DQ¤

%HFDXVH WKH VHW & ã £D4/ D5/T/DQ¤ DOUHDG\ VSDQV WKH FROXPQ VSDFH/ VLPSO\ GHOHWH GHSHQGHQW
YHFWRUV RQH DW D WLPH XQWLO \RX KDYH D OLQHDUO\ LQGHSHQGHQW VHW1 )RU H[DPSOH/ FRQVLGHU DJDLQ WKH
PDWUL[
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7KH FROXPQ VSDFH RI $ LV WKH VSDQ RI LWV FROXPQV

FRO�$  ã 6SDQ£D4/ D5/D6/D7/D8¤

7KH UHGXFHG URZ HFKHORQ IRUP RI $ LV
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,I \RX ODEHO WKH FROXPQ YHFWRUV RI WKH PDWUL[ 8 ZLWK X4/X5/X6/X7/ DQG X8/ WKHQ LW LV HDV\ WR VHH
WKDW X7 ã 5X4 " 5X61 ,W LV LPSRUWDQW WR QRWH WKDW WKH FROXPQV RI $ KDYH WKH VDPH GHSHQGHQF\
UHODWLRQ> WKDW LV/ D7 ã 5D4 " 5D61 <RX FDQ HOLPLQDWH D7 DQG WKH UHPDLQLQJ YHFWRUV ZLOO VWLOO VSDQ
WKH FROXPQ VSDFH RI PDWUL[ $1

FRO�$  ã 6SDQ£D4/ D5/D6/D8¤

6HFRQGO\/ LW LV HDV\ WR VHH WKDW X8 ã " 44
8 X4 "
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8 X61 7KH FROXPQV RI $ ZLOO KDYH WKH
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VDPH GHSHQGHQF\ UHODWLRQ/ D8 ã " 44
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8 D61 <RX FDQ HOLPLQDWH D8 DQG WKH

UHPDLQLQJ YHFWRUV ZLOO VWLOO VSDQ WKH FROXPQ VSDFH RI WKH PDWUL[ $1

FRO�$  ã 6SDQ£D4/ D5/D6¤

%HFDXVH X4/ X5/ DQG X6 DUH OLQHDUO\ LQGHSHQGHQW/ D4/ D5/ DQG D6 ZLOO DOVR EH LQGHSHQGHQW DQG
WKH VHW
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LV D EDVLV IRU WKH FROXPQ VSDFH RI $1 %HFDXVH WKLV EDVLV KDV 6 YHFWRUV/ WKH GLPHQVLRQ RI WKH
FROXPQ VSDFH RI WKH PDWUL[ $ LV WKUHH1 7KH GLPHQVLRQ RI WKH FROXPQ VSDFH RI WKH PDWUL[ $ LV
DOVR FDOOHG WKH UDQN RI WKH PDWUL[ $1

7KH0DWODE FRPPDQG WKDW EHVW LPLWDWHV WKLV SURFHVV LV WKH UUHI FRPPDQG1 <RX ZLOO QHHG
WR UHDG WKH KHOS ILOH DJDLQ/ RQO\ WKLV WLPH SD\ FORVHU DWWHQWLRQ WKDQ ZKHQ \RX ILUVW UHDG WKLV ILOH1

ââ KHOS UUHI

55() 5HGXFHG URZ HFKHORQ IRUP1
5 ã 55()+$, SURGXFHV WKH UHGXFHG URZ HFKHORQ IRUP RI $1

>5/ME@ ã 55()+$, DOVR UHWXUQV D YHFWRU/ ME/ VR WKDW=
U ã OHQJWK+ME, LV WKLV DOJRULWKP¶V LGHD RI WKH UDQN RI $/
[+ME, DUH WKH ERXQG YDULDEOHV LQ D OLQHDU V\VWHP/ $[ ã E/
$+=/ME, LV D EDVLV IRU WKH UDQJH RI $1

7KH UDQJH RI $ DQG WKH FROXPQ VSDFH RI $ DUH GLIIHUHQW WHUPV ZLWK WKH VDPH PHDQLQJ1
&RQVHTXHQWO\/ WKH IROORZLQJ FRPPDQGV ZLOO FDSWXUH D EDVLV IRU WKH FROXPQ VSDFH RI $1

ââ >5/ME@ãUUHI+$,
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ME ã

4 5 6
%HFDXVH MEã>4 5 6@/ FROXPQV 4/ 5/ DQG 6 IRUP D EDVLV IRU WKH FROXPQ VSDFH RI WKH PDWUL[
$1 <RX FDQ FDSWXUH WKLV EDVLV ZLWK D OLWWOH IDQF\ XVH RI0DWODE¶V LQGH[LQJ SRZHU1

ââ %6ã$+=/ME,
%6 ã

4 05 4
04 4 3
5 3 6

1RWH WKDW WKLV UHVXOW LV LGHQWLFDO WR WKH EDVLV %6 \RX IRXQG HDUOLHU1
2QFH DJDLQ/ EDVHV DUH QRW XQLTXH1 $Q\ WKUHH LQGHSHQGHQW YHFWRUV WKDW VSDQ WKH FROXPQ

VSDFH RI PDWUL[ $ FDQ VHUYH DV D EDVLV IRU $1

0DWODE¶V 2UWK &RPPDQG
0DWODE¶V RUWK FRPPDQG SURGXFHV D YHU\ VSHFLDO EDVLV IRU WKH FROXPQ VSDFH RI PDWUL[ $1

ââ KHOS RUWK

257+ 2UWKRJRQDOL]DWLRQ1
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4 ã 257++$, LV DQ RUWKRQRUPDO EDVLV IRU WKH UDQJH RI $1
ââ IRUPDW
ââ &ãRUWK+$,
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3157<: 031954: 031:757
3163<9 31:::: 03187:4
31<4:8 0313<65 316;9:
7KH FROXPQV RI PDWUL[ & IRUP D EDVLV IRU WKH FROXPQ VSDFH +RU UDQJH, RI PDWUL[ $1 7KH
FROXPQV RI PDWUL[ & DUH XQLW YHFWRUV +OHQJWK RQH, WKDW DUH PXWXDOO\ RUWKRJRQDO1 +HQFH WKH WHUP
RUWKRQRUPDO EDVLV1

+RPHZRUN ([HUFLVHV
41 3UHSDUH D WDEOH ZLWK KHDGLQJV DV IROORZV=

0DWUL[ $ 1XPEHU RI &ROXPQV %DVLV IRU 1XO+$, 1XOOLW\ %DVLV IRU &RO+$, 5DQN

8VH 0DWODE WR FRPSOHWH FROXPQ HQWULHV LQ \RXU WDEOH IRU HDFK RI WKH IROORZLQJ PDWULFHV=
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%DVHG RQ \RXU WDEXODU UHVXOWV/ ZKDW FDQ \RX VD\ DERXW WKH UHODWLRQVKLS EHWZHHQ 1XPEHU RI
&ROXPQV/ 1XOOLW\/ DQG 5DQN"


