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Edvlf Dqvzhuv

Sduw 41 Wklv sduw frqvlvwv ri rqh txhvwlrq= txhvwlrq 41

Txhvwlrq 41 +68 srlqwv,
Frqvlghu d frxqwu| fkdudfwhul}hg e| wkh iroorzlqj uhodwlrqv=
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d, +6 srlqwv, Ghulyh dqg judsk wkh htxloleulxp frqglwlrq iru wkh jrrgv pdunhw1 Ghvfuleh wkh htxloleulxp
lq zrugv1 Zkdw lv wkh prvw lpsruwdqw ihhgedfn h�hfwB

Dqvzhu1 Wkh htxloleulxp frqglwlrq lv iurp \@F.L.J1 Lw phdqv wkdw ghpdqg iru jrrgv +], lv htxdo wr
wkh vxsso| ri jrrgv1 Wkh uhohydqw judsk lv lq wkh ]0\ vsdfh/ wkh 783 olqh dqg wkh ]] olqh1 Lq rxu fxuuhqw
yhuvlrq ri wkh prgho/ wkh rqo| ihhgedfn lv yld F+\,1

e,+5 srlqwv, Ghulyh dqg judsk wkh htxloleulxp frqglwlrq iru �qdqfldo pdunhwv1 Ghvfuleh wkh htxloleulxp
lq zrugv1

Dqvzhu1 Wklv lv iurp Pv @ S +\ � l@6,1 Wkh uhohydqw slfwxuh lv lq wkh Pv0l vsdfh1 Lw fruuhvsrqgv wr
htxloleuld lq wkh prqh| dqg wkh erqgv pdunhw/ ghwhuplqhg e| wkh wudqvdfwlrq qhhg iru oltxlglw|1

f, +6 srlqwv, Ghulyh dqg judsk wkh LV dqg OP fxuyhv1 Zkdw lv uhvsrqvleoh iru wkh uhodwlrqvkls ehwzhhq
rxwsxw dqg wkh lqwhuhvw udwh lq wkrvh fxuyhvB Fdq |rx wklqn ri dq| ixuwkhu frqqhfwlrqv ehwzhhq rxwsxw dqg
wkh lqwhuhvw udwhB

Dqvzhu1 Vroylqj iru \ dv d ixqfwlrq ri l ru wkh rwkhu zd| durxqg iurp d dqg e jlyhv wkh LV dqg OP1 Wkh
uhohydqw slfwxuh lv lq wkh l0\ vsdfh1 Lq whupv ri wkh LV/ wkh uhodwlrqvkls lv yld lqyhvwphqw +iurp wkh lqwhuhvw
udwh wr rxwsxw,1 Lq wkh OP/ lw lv yld dq lqfuhdvhg wudqvdfwlrqv/ wkxv kljkhu qhhg iru oltxlglw| +iurp rxwsxw
wr wkh lqwhuhvw udwh,1 Dqrwkhu fkdqqho frxog eh yld Q[ lq dq rshq hfrqrp|/ ru dvvxph F+\0W/l, ehfdxvh ri
wkh pdujlqdo surshqvlw| wr frqvxph pljkw ghshqg rq wkh lqwhuhvw udwh1

g, +7 srlqwv, Ghvfuleh htxloleulxp lq wkh oderu pdunhw1 Vroyh iru wkh qdwxudo udwh ri xqhpsor|phqw1
Dqvzhu1 Lw frphv iurp SV/ ZV dqg wkh dvvxpswlrq wkdw S @ S h= Frpelqlqj wkhvh wkuhh wklqjv hdvlo|

|lhogv x@314581
h, +9 srlqwv, Ghulyh/ judsk dqg lqwhusuhw lq zrugv wkh djjuhjdwh vxsso| dqg wkh djjuhjdwh ghpdqg fxuyhv1
Dqvzhu1 Wkh DG lv frplqj iurp htxdwlqj LV zlwk OP/ wkxv jhwwlqj \ dv d ixqfwlrq ri sulfhv1 Lw vkrxog

eh d qhjdwlyh uhodwlrqvkls= kljkhu sulfhv/ orzhu uhdo prqh| vxsso|/ wkxv kljkhu lqwhuhvw udwhv/ wkxv orzhu
rxwsxw1 +L dp qrw grlqj wkh dojheud khuh/ exw |rx zhuh vxssrvhg wr gr lw1,

Wkh DV lv iurp ZV dqg SV/ zlwkrxw wkh S @ S h dvvxpswlrq1 Lw lv lq whupv ri sulfh dv d ixqfwlrq ri
rxwsxw/ vr |rx qhhg wr xvh x @ 49�\

49
1 Lw lv xszdug vorslqj= kljkhu rxwsxw phdqv orzhu xqhpsor|phqw/ khqfh

kljkhu frqwudfwhg zdjhv +ZV,1 Wkdw ohdgv wr kljkhu sulfhv +SV,1
Wkh uhohydqw slfwxuh lv lq wkh S0\ vfkhgxoh1
i, +43 srlqwv, Dvvxph wkdw lqyhvwru frq�ghqfh vxgghqo| vkrrwv xs/ vr wkh lqyhvwphqw htxdwlrq ehfrphv

L @ 9� 3=7l=
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Dqdo|}h wkh lpphgldwh dqg g|qdplf fkdqjhv/ erwk judsklfdoo| dqg lq zrugv1 Vkrz wkh fkdqjhv lq doo wkh
xqghuo|lqj fxuyhv1

Dqvzhu1 Wklv phdqv dq rxwzdug vkliw ri wkh LV fxuyh/ zklfk phdqv wkdw wkh DG dovr vkliwv rxw1 Lq wkh
vkruw uxq/ lw phdqv dq rxwsxw dqg d sulfh lqfuhdvh +zlwk wklv sulfh lqfuhdvh/ wkh OP vkliwv lq d elw/ sduwo|
r�vhwwlqj wkh rxwsxw lqfuhdvh/ exw qrw ixoo|= wklv vkliw ri wkh OP lv lqfrusrudwhg lqwr wkh vkliw ri wkh DG
douhdg|/ vr DG grhv qrw vkliw edfn$$,1

Wklv phdqv wkdw S A S h/ dqg wkdw vwduwv wkh g|qdplfv ri dgmxvwphqw= wkh DV vkliwv xs/ sxoolqj wkh OP
wrjhwkhu/ wkxv rxwsxw ghfolqhv/ sulfhv ulvh ixuwkhu +wkh DG ru wkh LV grhv qrw pryh,1 Zh duh vwloo deryh wkh
qdwxudo udwh/ vr S A S h/ vr wklv surfhvv frqwlqxhv1

Lq wkh orqj uxq/ zh duh edfn wr wkh qdwxudo udwh/ exw d shupdqhqwo| kljkhu sulfh ohyho1 Dovr/ lq whupv ri
wkh LV0OP/ wkh OP lv shupdqhqwo| kljkhu/ wkxv wkh lqwhuhvw udwh lv shupdqhqwo| kljkhu1 Lq idfw/ wkh ulvh lq l
pxvw eh h{dfwo| vxfk wkdw lqyhvwphqw uhwxuqv wr lwv qrupdo ohyho= iurp \@F.L.J/ li \/ F/ J duh wkh vdph/
wkhq L fdqqrw fkdqjh hlwkhu1

Lq sulqflsoh/ |rx vkrxog kdyh dovr gurzq wkh ]0\ dqg Pv � Pg vkliwv/ exw |rx zhuh qrw shqdol}hg iru
plvvlqj wkdw +exw |rx zhuh iru plvvlqj wkh OP,1

j, +: srlqwv, Dqvzhu sduw i xqghu wkh dvvxpswlrq wkdw shrsoh kdyh yhu| jrrg sulfh lqirupdwlrq +khqfh
S h

w
@ Sw,1 H{sodlq wkh gl�huhqfhv ehwzhhq wkh wzr fdvhv1
Dqvzhu1 Lq wklv fdvh/ |rx fdq dujxh lq wzr zd|v1 Iluvw= zlwk S @ S h/ \ @ \q/ vr wkh DV lv yhuwlfdo +qrw

krul}rqwdo$$, dw \q1 Wkxv wkh vkliw ri wkh DG +vdph vkliw, zloo lpphgldwho| ohdg wr wkh �qdo sulfh ulvh/ lq
rqh vlqjoh shulrg1 Wkh orqj0uxq lv wkh vdph dv ehiruh/ exw qr wudqvlwlrq= zlwk +shuihfw, sulfh lqirupdwlrq/
wkhuh lv qr whpsrudu| irrolqj ri zrunhuv/ khqfh qr whpsrudu| errp1 Rqo| vxsso| vlgh fkdqjhv fdq pdwwhu1

Vhfrqg zd|= wkh DV lpphgldwho| mxpsv xs wr pdwfk wkh ulvh ri Dg/ wkxv wkh lqwhuvhfwlrq vwd|v dw \q1
Wkh mxps lv djdlq frplqj iurp S h dgmxvwlqj txlfno| +lpphgldwho|,1 Wklv dovr vkrzv wkdw wkh OP mxpsv xs
wr lwv �qdo ohyho zlwklq wkh vdph �uvw shulrg1

Sduw 51 Wklv sduw frqvlvw ri rqh txhvwlrq= txhvwlrq 51

Txhvwlrq 51 +53 srlqwv, Vxssrvh wkdw jryhuqphqw h{shqglwxuh rq grphvwlf jrrgv lq dq rshq hfrqrp| lv
jlyhq e|

J @ J +l�HG, >

zkhuh l� lv wkh zruog lqwhuhvw udwh/ H lv wkh qrplqdo h{fkdqjh udwh/ dqg G lv vrph sdudphwhu1 Dvvxph wkdw
J lv ghfuhdvlqj zlwk uhvshfw wr lwv dujxphqw1 +\rx fdq wklqn ri G dv iruhljq ghew/ vr l�HG lv wkh dqqxdo
ghew vhuylfh reoljdwlrq ri wkh jryhuqphqw1, Zrun zlwk

J @ �J� l�HG

dv d sduwlfxodu fkrlfh ri wklv ixqfwlrq1 Wkh uhvw ri rxu vwdqgdug dvvxpswlrqv uhpdlqv wkh vdph/ vr

\ @ F+\ � W , . L+\> l, .J+l�HG, .Q[+\> \ �> H,

P@S @ \ O+l,

l @ l� .
Hh �H

H

Wkh h{fkdqjh udwh lv  h{leoh1
d, +7 srlqwv, Vxssrvh �uvw wkdw G @ 3 +wkh jryhuqphqw kdv qr iruhljq reoljdwlrqv,1 Judsk dqg ghvfuleh

wkh h�hfwv ri d prqhwdu| h{sdqvlrq rq wkh lqwhuhvw udwh/ wkh h{fkdqjh udwh dqg rxwsxw1 Zkdw kdsshqv wr
wkh frpsrqhqwv ri djjuhjdwh ghpdqgB

Dqvzhu= vwdqgdug h�hfwv ri d prqhwdu| h{sdqvlrq1 Phdqlqj wkdw rxwsxw xs/ lqwhuhvw udwh grzq/ khqfh
wkh h{fkdqjh udwh xs +ghsuhfldwlrq,1 Lqyhvwphqw xs +erwk \ xs dqg l grzq,/ frqvxpswlrq xs +\ xs,/ Q[
dpeljxrxv +\ xs/ H xs,1

e, +43 srlqwv, Dq hduwktxdnh klwv wkh frxqwu| dqg fdxvhv d vljql�fdqw gdpdjh1 Hyhu|wklqj lv lpphgldwho|
uhfrqvwuxfwhg/ zlwk wkh khos ri iruhljq ordqv1 Wkxv G ehfrphv srvlwlyh +exw �J vwd|v xqfkdqjhg,1 Zkdw
kdsshqv wr wkh LV fxuyhB Zkdw kdsshqv wr wkh lqwhuhvw udwh/ wkh h{fkdqjh udwh/ rxwsxw dqg lwv frpsrqhqwvB
Fdq |rx wklqn ri d srolf| lqwhuyhqwlrq wkdw zrxog kdyh kdg vlplodu h�hfwv +phdqlqj wkdw wkh vljqv ri fkdqjhv
duh wkh vdph/ exw qrw qhfhvvdulo| wkh vl}hv,B Lqwhusuhw1

Dqvzhu1 Wkh LV fxuyh vkliwv lq dqg urwdwhv= wkh h{wud whup l�HG lqwurgxfhv dq h{wud ghshqghqfh rq wkh
lqwhuhvw udwh +yld wkh lqwhuhvw sdulw| frqglwlrq,/ exw lw kdv wkh rssrvlwh vljq dv wkh rwkhu wzr l0\ olqnv +pruh
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dw sduw f,1 Rwkhu wkdq wkdw/ lw lv olnh d vwdqgdug �vfdo frqwudfwlrq= \ grzq/ l grzq/ H xs1 khqfh F grzq/
J grzq/ L dpeljxrxv +\ grzq/ l grzq,/ Q[ xs +\ grzq/ H xs,1

f, +9 srlqwv, Grhv wkh suhvhqfh ri d srvlwlyh ghew G pdnh prqhwdu| srolf| pruh ru ohvv h�hfwlyhB +Lq
wkh iroorzlqj vhqvh= lq rughu wr lpsohphqw wkh vdph rxwsxw fkdqjh/ grhv wkh fhqwudo edqn kdyh wr vkliw wkh
OP fxuyh pruh ru ohvvB, H{sodlq1

Dqvzhu1 Vlqfh wkh LV fxuyh lv vwhhshu +wkh vdph lqwhuhvw udwh fkdqjh lqwurgxfhv ohvv ri dq rxwsxw fkdqjh/
vlqfh wkh fkdqqho wkurxjk J lv h{dfwo| r�vhwwlqj wkh Q[ dqg wkh L fkdqqhov,/ wkh vdph OP vkliw ohdgv wr d
vpdoohu h�hfw rq rxwsxw1 Lqwxlwlyho|= d prqhwdu| h{sdqvlrq +P xs, ohdgv wr orzhu lqwhuhvw udwhv +l grzq,/
wkdw ghsuhfldwhv wkh fxuuhqf| +H xs,/ zklfk pdnhv ghew vhuylflqj pruh h{shqvlyh/ khqfh dfwv dv d �vfdo
frqwudfwlrq/ sduw| r�vhwwlqj wkh prqhwdu| h{sdqvlrq1

Sduw 61 Wklv sduw frqvlvwv ri wzr txhvwlrqv= txhvwlrq 6 dqg txhvwlrq 71

Txhvwlrq 61 +HVVD\ TXHVWLRQ � 48 srlqwv,
Lq uhvsrqvh wr d sursrvdo lq Frqjuhvv wr xvh wkh fxuuhqw exgjhw vxusoxv dv dq rssruwxqlw| wr fxw wd{hv/

vrph hfrqrplvwv kdyh dujxhg wkdw qrz lv srru wlplqj iru d wd{ fxw1 Dvvxph wkh wd{ fxw lv oxps0vxp/ dqg
xvh wkh wrrov ghyhorshg lq fodvv wr glvfxvv zk| ru zk| qrw wklv dujxphqw lv fruuhfw1 Olplw |rxuvhoi wr wzr
sdjhv lq |rxu eoxh errn1

Judglqj qrwhv dqg dqvzhuv1 L zdv orrnlqj iru wkuhh wklqjv= L zdv xqkdss| li |rx glvuhjdughg lqvwuxfwlrqv
dqg glg qrw zulwh dq hvvd| ru uholhg rq judskv dqg htxdwlrqv wr pdnh |rxu srlqw/ exw glg qrw ghgxfw dq|
srlqwv vshfl�fdoo| iru wklv1 \rx vkrxog eh pxfk pruh fduhixo lq wkh ixwxuh1

8 srlqwv iru fruuhfwo| lghqwli|lqj wkh fxuuhqw hfrqrplf vlwxdwlrq dqg srolf| ri wkh fhqwudo edqn +zk|
wlplqj lv lpsruwdqw,1 Fxuuhqwo| xqhpsor|phqw lv ehorz wkh qdwxudo udwh dqg wkh fhqwudo edqn kdv lqfuhdvhg
lqwhuhvw udwhv wkuhh wlphv lq wkh odvw |hdu wr zdug r� lq dwlrqdu| suhvvxuhv1 Sduwldo fuhglw dovr dzdughg iru
qrwlqj wkh odujh wudgh gh�flw dqg odujh jryhuqphqw ghew1 Wkh txhvwlrq lv derxw wlplqj/ vr vlpso| wdonlqj
derxw hydoxdwlrq lv lqfrpsohwh1

8 srlqwv iru fruuhfw hydoxdwlrq ri wkh wd{ fxw rq srolf|1 Qhw h{sruwv idoo lq erwk vkruw dqg orqj uxq gxh
wr kljkhu | +lq wkh vkruw0uxq, dqg dq dssuhfldwlrq1 Lqyhvwphqw idoov lq orqj0uxq/ vkruw0uxq dpeljxrxv gxh wr
kljkhu u dqg |1 Lq dwlrq lqfuhdvhv dv xqhpsor|phqw vwd|v orz +�vfdo h{sdqvlrq zrunv DJDLQVW wkh fhqwudo
edqn*v srolf|,1

8 srlqwv iru w|lqj lw doo wrjhwkhu1 Wd{ fxw fdxvhv erwk jrrg dqg edg wklqjv/ krz gr |rx edodqfh wkhpB
Wkh txhvwlrq zdv wu|lqj wr uhdoo| jhw |rx wr wklqn derxw wkh wudgh0r�v lq srolf|/ lq sduwlfxodu zkdw lv wkh
dujxphqw iru kljkhu xqhpsor|phqw lq wkh Xqlwhg Vwdwhv wrgd|B

P| dqvzhu= Rxwsxw lv kljkhu dqg xqhpsor|phqw orzhu/ exw lq dwlrq lqfuhdvhv dqg wkh wudgh gh�flw
zruvhqv1 Lq dwlrq lv frvwo| e| fuhdwlqj xqfhuwdlqw| dqg glvwruwlrqv zkloh d�hfwlqj lqfrph glvwulexwlrq/
zkloh glvlq dwlrq lv frvwo| wkurxjk wkh qhhg iru h{fhvv xqhpsor|phqw lq wkh ixwxuh1 Lqyhvwphqw dovr idoov/
srwhqwldoo| d�hfwlqj fdslwdo dffxpxodwlrq1

Sduwldo fuhglw iru rwkhu dqvzhuv LQ WKH FRQWH[W RI W\LQJ LW DOO WRJHWKHU1 \rx glg qrw
uhfhlyh ixoo fuhglw li |rx glg qrw h{sodlq krz |rx edodqfhg wkhvh gl�huhqw lvvxhv1

DVLGH Vhyhudo ri |rx pd| kdyh ehhq glvwxuehg e| wklv vwurqj �nh|qhvldq� ylhz ri srolf|1 Wklqjv
zklfk kdyh ehhq ljqruhg khuh duh srwhqwldo vxsso|0vlgh h�hfwv ri wkh wd{ fxw +zklfk duh suredeo| vpdoo dqg
xqlpsruwdqw, dqg wkh ixwxuh frxuvh ri surgxfwlylw| jurzwk/ zklfk lv ri frxuvh gh dwlrqdu|/ h{sodlqlqj krz
lq dwlrq dqg xqhpsor|phqw frxog kdyh uhpdlqhg vr orz iru vr orqj1 Wkh IHG lv ehwwlqj wkdw surgxfwlylw|
jurzwk zloo vorz lq wkh qhdu ixwxuh vr wkdw wkh orz xqhpsor|phqw udwh zloo wudqvodwh lqwr kljkhu lq dwlrq1
D pruh rswlplvwlf ylhz ri krz surgxfwlylw| jurzwk zloo hyroyh zrxog mxvwli| d ohvv frqwudfwlrqdu| srolf|1
Wkhuh duh rwkhu lvvxhv/ exw prvw eh|rqg wkh vfrsh ri wklv frxuvh1

Txhvwlrq 71 +43 srlqwv,
Wklv txhvwlrq gudzv iurp wkh dwwdfkhg vkruw duwlfoh wkdw zdv uhfhqwo| sxeolvkhg lq wkh Ilqdqfldo Wlphv1

Lw wdonv derxw srolf| phdvxuhv lq Dxvwudold1
d, +6 srlqwv, Edvhg rq wkh lqirupdwlrq jlyhq lq wkh duwlfoh/ fdq |rx vd| zklfk h{fkdqjh udwh uhjlph

Dxvwudold kdv +�{hg/  h{leoh> ru lqvx!flhqw lqirupdwlrq wr whoo,B
e, +7 srlqwv, Zkdw zrxog wkh Fhqwudo Edqn gr li wkh hfrqrp| vwduwv jurzlqj dw 9( shu |hduB Zkdw

zrxog kdsshq wr wkh lqwhuhvw udwh dqg wkh h{fkdqjh udwh dv d frqvhtxhqfh ri wklv srolf| dfwlrqB
f, +6 srlqwv, Gxulqj wkh 4<<: Hdvw Dvldq fulvlv/ dowkrxjk Dxvwudold glg pxfk ehwwhu wkdq lwv qhljkeruv

+Dxvwudold lv yhu| forvh jhrjudsklfdoo| wr wkh fulvlv frxqwulhv,/ exw lw fohduo| vx�huhg1 Zkdw gr |rx wklqn wkh
fkdqqho zdv wkurxjk zklfk wkh fulvlv d�hfwhg DxvwudoldB
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Judglqj qrwhv dqg dqvzhuv1 6 srlqwv iru  h{leoh h{fkdqjh udwh1 Vlqfh wkh edqn lv fkdqjlqj lqwhuhvw udwhv/
lw lv hqjdjlqj lq dfwlyh prqhwdu| srolf|/ zklfk lv lpsrvvleoh zlwk �{hg h{fkdqjh udwhv gxh wr xqfryhuhg
lqwhuhvw sdulw|1 Vrph ri |rx zhuh frqixvhg e| �wkh qhxwudo vwdqfh� ri wkh fhqwudo edqn/ zklfk mxvw phdqv
wkh| duh dv olnho| wr lqfuhdvh dv ghfuhdvh lqwhuhvw udwhv/ qrw wkdw prqhwdu| srolf| kdv d qhxwudo h�hfw1

7 srlqwv iru lghqwli|lqj frqwudfwlrqdu| prqhwdu| srolf| zklfk lqfuhdvhv lqwhuhvw udwhv dqg fdxvhv dq
dssuhfldwlrq1 Li |rx zhuh frqixvhg e| wkh �{hg h{fkdqjh udwh uhjlph deryh/ L wulhg wr jlyh sduwldo fuhglw1
Pdq| ri |rx vdlg vwurqj jurzwk vkliwv wkh LV fxuyh uljkw/ lqfuhdvlqj lqwhuhvw udwhv dqg fdxvlqj dq dssuhfldwlrq/
dqg orvw 5 srlqwv iru kdylqj wkh zurqj phfkdqlvp1

6 srlqwv iru qhw h{sruwv/ gulylqj e| dq dssuhfldwlrq ri Dxvwudold*v fxuuhqf| uhodwlyh wr Dvldq frxqwulhv
dqg uhgxfwlrq lq \- ri wkrvh frxqwulhv/ erwk zklfk fdxvh qhw h{sruwv wr ghwhulrudwh1 Sduwldo fuhglw iru vrph
rwkhu fuhdwlyh wklqjv/ qrqh fruuhfw hqrxjk wr phulw dq| phqwlrq1

Sduw 71 Wklv sduw frqvlvwv ri rqh txhvwlrq= txhvwlrq 81

Txhvwlrq 81 +53 srlqwv,
+Wklv txhvwlrq iroorzv fxuuhqw ghedwh lq hfrqrplfv derxw lqfuhdvlqj zdjh lqhtxdolw| lq wkh XV ryhu wkh

odvw 6 ghfdghv,
Frqvlghu dq hfrqrp| zlwk khwhurjhqhrxv srsxodwlrq1 Vxssrvh wkhuh duh zrunhuv zlwk mxvw kljk vfkrro

hgxfdwlrq dqg zlwk froohjh hgxfdwlrq1 Surgxfwlylw| ri kljk vfkrro judgxdwhv lv 4/ wkdw ri froohjh judgxdwhv
lv D A 4= Lq wkh uhvw ri wkh txhvwlrq/ vxshuvfulsw K +pqhprqlf iurp kljk, uhihuv wr froohjh judgxdwhv zlwk
kljk surgxfwlylw|/ O +iru orz, wr kljk vfkrro judgxdwhv1 Wkxv/ li wkh hpsor|phqw ri wkh iruphu lv QK > dqg
ri wkh odwwhu lv QO> wkh surgxfwlrq ixqfwlrqv duh

\K @ DQK

\O @ QO

Wkhvh wzr glvwlqfw vxesrsxodwlrqv ri zrunhuv duh fdoohg w|shv lq zkdw iroorzv1
Zh dvvxph wkdw froohjh judgxdwhv dqg kljk vfkrro judgxdwhv duh qrw vxevwlwxwdeoh lq surgxfwlrq1 Frq0

vhtxhqwo|/ wkh| duh hpsor|hg e| wzr gl�huhqw w|shv ri �upv1 Vr/ wkh zdjh vhwwlqj htxdwlrqv iru hdfk w|sh
ghshqg rqo| rq wkhlu uhvshfwlyh xqhpsor|phqw udwh=

zK @ shI +}> xK, @
sh}

xK

zO @ shI +}> xO, @
sh}

xO

d, +6 srlqwv, Zulwh grzq wzr sulfh vhwwlqj htxdwlrqv iru �upv hpsor|lqj hlwkhu K ru O zrunhuv/ dvvxplqj
d frqvwdqw pdunxs �=

Dqvzhu1 Wkh wzr sulfh vhwwlqj htxdwlrqv iru hdfk w|sh ri �up +hpsor|lqj hlwkhu K ru O zrunhuv,/
dvvxplqj d frqvwdqw pdunxs � =

s @ +4 . �,
zK

D

s @ +4 . �,zO

e, +6 srlqwv, +Frpelqh wkh zdjh0vhwwlqj dqg sulfh0vhwwlqj uhodwlrqv wr jhw 5 djjuhjdwh vxsso| htxdwlrqv1
Dqvzhu1 Frpelqh wkh zdjh0vhwwlqj dqg sulfh0vhwwlqj uhodwlrqv wr jhw 5 djjuhjdwh vxsso| htxdwlrqv1

s @
sh +4 . �, }

xKD

s @
sh +4 . �, }

xO

Li zh zdqw wkhp lq whupv ri rxwsxw/ xvh xO @
�
4� \O

833

�
> xK @

�
4� \K

833D

�
+xvlqj wkh idfw wkdw wkhuh duh 833

zrunhuv ri hdfk w|sh,=

s @
sh +4 . �, }

D� \K

833

s @
sh +4 . �, }

4� \O

833
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f, +9 srlqwv, Frpsxwh wkh qdwxudo udwhv ri xqhpsor|phqw iru hdfk w|sh1 Zklfk w|sh zloo vx�hu uhodwlyho|
kljkhu xqhpsor|phqw lq wkh orqj uxq htxloleulxpB Frpsxwh wkh udwlr ri uhdo zdjhv zK@s dqg zO@s zklfk
zloo suhydlo lq wkh orqj uxq1 Fdq wklv udwlr vhuyh dv dq lqhtxdolw| lqglfdwruB

Dqvzhu1 Wkh qdwxudo udwhv ri xqhpsor|phqw iru hdfk w|sh duh frpsxwhg e| vhwwlqj s @ sh=

4 @
+4 . �, }

xKD

4 @
+4 . �, }

xO

xK @
} +4 . �,

D
xO @ } +4 . �,

Wkxv orzhu surgxfwlylw| w|shv +kljk vfkrro judgxdwhv, vx�hu uhodwlyho| kljkhu xqhpsor|phqw lq wkh orqj
uxq1

Wr frpsxwh wkh uhdo zdjhv zh gr qrw hyhq qhhg wkh suhfhglqj htxdwlrqv1 Iurp d,/

zK
s

@
D

4 . �
zO

s
@

4

4 . �
zK
zO

@ D

Wkh zdjh udwlr vhuyhv dv d xvhixo xqlw0iuhh lqglfdwru ri zdjh lqhtxdolw|1 Froohjh judgxdwhv hduq kljkhu
zdjhv lq htxloleulxp gxh wr kljkhu surgxfwlylw|1

g, +7 srlqwv, Qrz vxssrvh wkdw wkh sursruwlrqv ri w|sh K dqg O zrunhuv duh kdoi dqg kdoi= Ilqg wkh
djjuhjdwh qdwxudo udwh ri xqhpsor|phqw lq wkh hfrqrp| +Rswlrqdo klqw= frpsxwh wkh wrwdo qxpehu ri wkh
xqhpsor|hg ri erwk w|shv dqg glylgh e| wkh wrwdo qxpehu ri zrunhuv lq wkh hfrqrp|1 \rx pd| wdnh wklv
wrwdo qxpehu wr eh 4333,1 Ilqg wkh orqj uxq dyhudjh uhdo zdjh

�z@s @
4

5

zK

s
.

4

5

zO
s

lq wkh hfrqrp|1
Dqvzhu1 Vlqfh wkh sursruwlrqv ri w|sh K dqg O zrunhuv duh kdoi dqg kdoi> wkh djjuhjdwh qdwxudo udwh ri

xqhpsor|phqw lq wkh hfrqrp|

x @
xKO. xOO

5O
@ 4@5 +xK . xO, @

} +4 . �,

5D
.

} +4 . �,

5
@

4

5

+4 . �, } +4 .D,

D

Iru dyhudjh zdjh zh pxvw wdnh lqwr dffrxqw wkdw sursruwlrqv ri hpsor|hg zrunhuv ri hlwkhu w|sh duh qrw
425 gxh wr gl�huhqwldo xqhpsor|phqw lqflghqfh1 Wkh sursruwlrq ri kljk vfkrro judgxdwhv lq wkh oderu irufh
lv 4�xO

+4�xO,.+4�xK,
> wkdw ri froohjh judgxdwhv 4�xK

+4�xO,.+4�xK,
= Wkxv/

�z@s @
4� xO

+4� xO, . +4� xK,

4

4 . �
.

4� xK
+4� xO, . +4� xK,

D

4 . �

@ D
} +4 . �,� 4

} +4 . �, +D. 4,� 5D

4

4 . �
.

} +4 . �,�D

} +4 . �, +D. 4,� 5D

D

4 . �

@
D

4 . �

5} +4 . �,�D� 4

} +4 . �, +D. 4,� 5D

Krzhyhu/ ixoo fuhglw zdv jlyhq li dyhudjh zdjh zdv frpsxwhg zlwk wkh vdph zhljkwv dv wkh xqhpsor|phqw
udwh/ 425 dqg 425=

�z@s @
4

5
zK@s.

4

5
zO@s

@
D. 4

5 +4 . �,
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h, +7 srlqwv, Zkdw kdsshqv li surgxfwlylw| ri froohjh judgxdwhv +D, jrhv xsB Vshfl�fdoo|/ glvfxvv wkh
h�hfw rq wkh qdwxudo udwh ri xqhpsor|phqw/ wkh dyhudjh zdjh/ dqg wkh lqhtxdolw| lqglfdwru +udwlr ri uhdo
zdjhv ri wkh wzr w|shv,1

Dqvzhu1 Li surgxfwlylw| ri froohjh judgxdwhv D jrhv xs/ wkh qdwxudo djjuhjdwh xqhpsor|phqw udwh
4

5

+4.�,}+4.D,

D
jrhv grzq/ dyhudjh zdjh D.4

5+4.�,
jrhv xs/ dqg wkh lqhtxdolw| zlghqv dv lqglfdwhg e| wkh zdjh

udwlr D1 Wklv kdsshqv ehfdxvh zlwk kljkhu surgxfwlylw|/ hpsor|huv duh qrz pruh dfwlyh lq klulqj froohjh
judgxdwhv wkdq ehiruh/ zklfk sxvkhv wkhlu zdjh xs +exw ohvv wkdq e| wkh dprxqw ri wkh lqfuhdvh �D,> dqg
uhgxfhv xqhpsor|phqw1 Qrwklqj kdsshqv wr oderu pdunhw rxwfrphv ri kljk0vfkrro judgxdwhv1
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