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4 Lqwurgxfwlrq

Jlyhq d PdfFuhdg| ulqj vhwwlqj/ hyhu| wh{werrn whoov |rx krz wr  |1 Wdnh wkhupdov
juhdwhu wkdq wklv vhwwlqj/ ohdyh wkhupdov zkhq wkh| jhw ehorz wkh PdfFuhdg| vhwwlqj/
dqg dgdsw wr oliw dqg vlqn yld wkh xvxdo PdfFuhdg| uxohv1 Pxfk ri wkh p|vwhu|/
fkdoohqjh dqg duw ri furvv0frxqwu| wkhupdo  |lqj frphv grzq wr d mxgjhphqw zkdw
wkdw vhwwlqj vkrxog eh1 Ri frxuvh/ li zh nqhz wkh vwuhqjwk ri wkh qh{w wkhupdo/ wkdw
zrxog eh wkh PdfFuhdg| vhwwlqj1 Exw zkdw vhwwlqj vkrxog |rx xvh/ jlyhq wkh idfw
wkdw wkh vwuhqjwk dqg srvlwlrq ri wkhupdov lv xqfhuwdlq/ dqg |rx pd| qrw kdyh hqrxjk
dowlwxgh wr uhdfk wkhp ehiruh uxqqlqj lqwr wkh jurxqgB

Wklv sdshu suhvhqwv d pdwkhpdwlfdo vroxwlrq wr wklv orqj0rxwvwdqglqj sureohp1 L
vroyh iru wkh rswlpdo PdfFuhdg| vhwwlqjv dv d ixqfwlrq ri dowlwxgh dqg glvwdqfh wr jr/
jlyhq d vwdwlvwlfdo prgho ri wkh wkhupdov |rx duh olnho| wr �qg/ wudglqj wkh suredelolw|
ri d odqgrxw djdlqvw d idvwhu �qlvk dffruglqj wr fxuuhqw X1V1 frqwhvw uxohv iru glvwdqfh
dqg vshhg srlqwv1

Xqvxusulvlqjo|/ wkh uhvxowv ghvfuleh sklorvrsklhv douhdg| dgyrfdwhg e| qrwhg frq0
whvw slorwv/ dv slorwv douhdg| kdg �jxuhg rxw wr  | idvwhu rq vwurqj gd|v dqg lq vlqn
ehiruh PdfFuhdg| sxeolvkhg klv ruljlqdo duwlfoh1 Rq wkh rwkhu kdqg/ d txdqwlwdwlyh
dqg h{solflw vroxwlrq khosv wr jurxqg wklv dgylfh dqg pd| khos wr uh�qh lw1 Lq sduwlf0
xodu/ wkh dqdo|vlv khosv rqh wr pdnh vhqvh ri frq lfwlqj dgylfh zkhwkhu wr vwduw �qdo
jolghv orz dqg djjuhvvlyho|/ krslqj wr �srusrlvh lq� ru �qg rqh odvw errplqj wkhupdo/
ru zkhwkhu wr  | �qdo jolghv frqvhuydwlyho| vr dv qrw wr orvh glvdvwurxv srlqwv e| odqg0
lqj d ploh ru wzr vkruw1 Dovr/ dv PdfFuhdg|*v wkhru| ohg wr d xvhixo lqvwuxphqw/ wkh
PdfFuhdg| vshhg ulqj/ dq h{solflw txdqwlwdwlyh vroxwlrq iru dq h{whqghg PdfFuhdg|
wkhru| pd| eh xvhixo wr lqvwuxphqw ghvljqhuv1 Prghuq  ljkw frpsxwhuv frxog hdvlo|
vxjjhvw dqg dxwrpdwlfdoo| lpsohphqw wkh PdfFuhdg| vhwwlqjv ghvfulehg ehorz1 Il0
qdoo|/ wkh uhvxowv jlyh dq h{solflw dqg txdqwlwdwlyh dffrxqw ri zk| orzhu shuirupdqfh
vdlosodqhv pxvw eh  rzq pruh frqvhuydwlyho| lq wkh vdph zhdwkhu/ zklfk pd| khos
wkh kdqglfdsslqj surfhvv1

PdfFuhdg| uxohv duh frpprqo| glvsdudjhg/ dv  |lqj 8 ru 43 nwv wrr idvw ru wrr
vorz/ ru xvlqj d vhwwlqj 4 ru hyhq 5 nqrwv wrr kljk ru orz/ jlyhv d yhu| vpdoo fkdqjh
lq ryhudoo furvv0frxqwu| vshhg1 Krzhyhu/ wkh PdfFuhdg| ydoxh dovr ghwhuplqhv zklfk
wkhupdov rqh vkrxog wdnh dqg zkhq rqh vkrxog ohdyh d wkhupdo1 Wklv lv shukdsv wkh
prvw lpsruwdqw ghflvlrq iru furvv0frxqwu| dqg frqwhvw  |lqj/ dqg d plvwdnh ri 405 nwv
lq wkh PdfFuhdg| ydoxh xvhg wr pdnh ghflvlrq kdv d pdmru lpsdfw rq furvv0frxqwu|
vshhg1
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5 Uhvxowv

Wkh pdwkhpdwlfdo dqdo|vlv vxssruwv wkh iroorzlqj uxohv=

41 Wkh PdfFuhdg| vhwwlqj uhsuhvhqwv wkh wlph ydoxh ri dowlwxgh1 Iru h{dpsoh/ d
PdfFuhdg| vhwwlqj ri 7 nwv phdqv �li L zhuh 733 ihhw kljkhu/ L frxog/ rq dyhudjh/
�qlvk wkh wdvn rqh plqxwh vrrqhu1�

51 Jlyhq d PdfFuhdg| vhwwlqj/ dgdsw vshhg wr oliw dqg vlqn yld xvxdo PdfFuhdg|
vshhg wr  | uxohv1

61 Wdnh dq| wkhupdo juhdwhu wkdq wkh fxuuhqw PdfFuhdg| vhwwlqj1 Ohdyh dq| wkhu0
pdo zkhq lwv ydoxh gursv ehorz wkh fxuuhqw PdfFuhdg| vhwwlqj1

71 Vwhdglo| uhgxfh wkh PdfFuhdg| vhwwlqj dv |rx jhw orzhu �  | pruh vorzo| dqg
wdnh zhdnhu wkhupdov1 Vwhdglo| lqfuhdvh wkh PdfFuhdg| vhwwlqj dv |rx jhw kljkhu
�  | idvwhu dqg rqo| vwrs lq ru vwd| lq vwurqjhu wkhupdov1

81 Wkh PdfFuhdg| vhwwlqj qrz lv +urxjko| vshdnlqj, htxdo wr wkh dyhudjh ydoxh ri
wkh PdfFuhdg| vhwwlqj lq wkh ixwxuh1 Reylrxvo|/ wkhuh lv qr srlqw lq erpelqj
dorqj dw d ; nw PdfFuhdg| vhwwlqj/ sdvvlqj xs : nw wkhupdov/ li |rx duh yhu|
olnho| wr hqg xs orz dqg ghvshudwh zlwk d 5 nw vhwwlqj odwhu rq1 Wklv sulqflsoh
lv d olwwoh pruh vxewoh zkhq oliw lv xqfhuwdlq1 Iru h{dpsoh/ vxssrvh |rx duh dw
7333*1 Li |rx jolgh 8 plohv dqg gr qrw �qg d wkhupdo/ |rx zloo zdqw wr vhw |rxu
ulqj wr 6 nwv/ dqg wdnh dq| 6 nw ru ehwwhu wkhupdo1 Li |rx gr �qg d wkhupdo/
|rx h{shfw lw wr eh derxw 8 nwv1 Li wkrvh hyhqwv duh htxdoo| suredeoh/ vhw |rxu
ulqj wr 7 nwv qrz1 Wkdw zd|/ wkh vhwwlqj qrz lv wkh dyhudjh ydoxh ri wkh vhwwlqj
lq wkh ixwxuh1

91 \rx zloo riwhq  | zlwk PdfFuhdg| vhwwlqj zhoo ehorz wkh ehvw wkhupdov ri wkh
gd|1 Wklv jlyhv |rx d ehwwhu fkdqfh ri uhdfklqj wkh jrrg wkhupdov zlwkrxw
kdylqj wr wdnh edg wkhupdov ru odqglqj rxw1 \rx vwloo vkrxog wdnh dq| wkhupdov
vwurqjhu wkdq wkh fxuuhqw vhwwlqj1

:1 H{shuwv vrphwlphv dgylvh vwduwlqj �qdo jolghv orz dqg djjuhvvlyho|1 \rx fdq
riwhq dfklhyh d jolgh dqjoh ehwwhu wkdq wkdw lq vwloo dlu e| srusrlvlqj/ dqg |rx
jlyh |rxuvhoi dowlwxgh wr xvh d jrrg wkhupdo li |rx �qg rqh1 +Grxj Mdfrev
zdv rqfh txrwhg lq Vrdulqj pdjd}lqh dgyrfdwlqj wklv vwudwhj|1, Krzhyhu/ rwkhu
h{shuwv vrphwlphv dgylvh frqvhuydwlyh �qdo jolghv/ uhdvrqlqj wkdw lw lv zruwk
jlylqj xs d ihz vshhg srlqwv lq uhwxuq iru pdnlqj vxuh |rx grq*w odqg rxw1
Wkh uhvxowv vxssruw erwk slhfhv ri dgylfh/ dqg jlyh jxlgdqfh rq zklfk rqh wr
iroorz/ ghshqglqj rq wkh zhdwkhu frqglwlrqv dqg wkh slorw*v remhfwlyh1 Eurdgo|
vshdnlqj/ |rx vwduw �qdo jolghv djjuhvvlyho| exw �qlvk wkhp frqvhuydwlyho|1
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Dv shu srlqw 4/ wkh PdfFuhdg| vhwwlqj whoov |rx wkh udwh dw zklfk wr wudgh dowlwxgh
iru wlph1 Wkh edvlf sulqflsoh xqghuo|lqj srlqwv 508 lv wr vshqg suhflrxv dowlwxgh hyhqo|/
lq folpe yv1 fuxlvh dqg qrz yv1 iduwkhu grzq wkh frxuvh1

Wkh frqwulexwlrq ri wklv sdshu lv lq pdwkhpdwlfdoo| ghulylqj zkdw wkh rswlpdo
PdfFuhdg| vhwwlqj lv iru d jlyhq vlwxdwlrq/ zkhq oliw lv xqfhuwdlq dqg dowlwxgh lv
olplwhg1 Wkh dqvzhuv uhgxfh wr wkh fodvvlf vshfldo fdvhv= li |rx nqrz wkdw |rx fdq
uhdfk d +vd|, 7 nqrw wkhupdo/ wkhq wkh PdfFuhdg| ydoxh lv 7 nwv1 Wklv lv wkh fodvvlf
PdfFuhdg| vshhg wr  | frpsxwdwlrq1 Li |rx nqrz wkdw d PdfFuhdg| vhwwlqj ri 9 zloo
mxvw h{kdxvw |rxu dowlwxgh dw wkh �qlvk/ wkhq wkh PdfFuhdg| ydoxh lv 9 nwv1 Wklv lv wkh
fodvvlf �qdo jolgh frpsxwdwlrq1 Li |rx nqrz wkdw wkh qh{w wkhupdo zloo eh 9 nwv exw
|rx fdqqrw uhdfk lw zlwk d PdfFuhdg| vhwwlqj juhdwhu wkdq 5/ wkhq wkh PdfFuhdg|
ydoxh lv 5 nwv1

Fdvh 4= 4243 fkdqfh ri 7 nwv wr 8333*

L vwduw zlwk d fdvh wkdw lv vrphzkdw w|slfdo ri frqglwlrqv lq Qruwkhuq Hxursh dqg
wkh Hdvwhuq X1V1 Wklv fdvh lv yhu| vlpsol�hg dqg zloo jlyh vrphzkdw h{wuhph uhvxowv/
exw lw doorzv d fohdu h{srvlwlrq ri wkh irufhv dw zrun dqg d fohdu frpsdulvrq zlwk
fodvvlfdo PdfFuhdg| wkhru|1

\rx  | d Glvfxv rq d 483 qdxwlfdo ploh frpshwlwlrq wdvn1 \rxu remhfwlyh lv wr
pd{lpl}h wkh h{shfwhg ydoxh ri |rxu frqwhvw srlqwv/ lqfoxglqj vshhg srlqwv li |rx
�qlvk dqg glvwdqfh srlqwv li |rx odqg rxw1

Wkhupdov h{whqg iurp 833 ihhw wr 8333 ihhw1 Lq hdfk qdxwlfdo ploh wkhuh lv d 4243
suredelolw| ri �qglqj d 7 nw wkhupdo1 Lq dgglwlrq/ |rx pd| jdlq ru orvh 83 ihhw shu
ploh gxh wr oliw dqg vlqn dorqj wkh zd|1 +Pruh suhflvho|/ L dgg ru vxewudfw d udqgrp
dprxqw wr |rxu khljkw hdfk ploh/ zlwk d vwdqgdug ghyldwlrq ri 83 ihhw1 Wklv uhsuhvhqwv
vrph ri wkh xqfhuwdlqw| ri jolgh dqjohv/ dqg lv d xvhixo ghylfh iru vprrwklqj rxw nlqnv
lq wkh qxphulfdo vroxwlrq ghvfulehg ehorz1,

Wdeoh 4 vxppdul}hv wklv dqg wkh iroorzlqj wkhupdo prghov1 Lw lv xvhixo wr wklqn
qrw mxvw ri wkh suredelolw| shu ploh/ exw wkh fkdqfh ri �qglqj d wkhupdo ri jlyhq
vwuhqjwk lq 43 ru 53 plohv/ zklfk frqwurov wkh suredelolw| ri odqglqj rxw1 Lq wkh
vlpsoh prgho/ wkhuh lv vwloo d 433 0 ;; @ 45( fkdqfh ri �qglqj qr wkhupdo ryhu 53
plohv1
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Wkhupdo vwuhqjwk +nwv,
Prgho Plohv 4 5 7 9 ;
Vlpsoh 4 43

43 98
53 ;;

Uhdolvwlf 4 53 43 8 5
43 << ;7 85 4;
53 <<1<< <9 :: 66

Vwurqj 4 48 43 8 518
43 <; ;8 87 55
53 <<1<9 <; ;3 73

Wdeoh 41 Wkhupdo prghov1 Lq hdfk fdvh/ wkh urz pdunhg 4 jlyhv wkh
shufhqw suredelolw| ri �qglqj d wkhupdo ri wkh lqglfdwhg vwuhqjwk lq hdfk
qdxwlfdo ploh1 Wkh urzv pdunhg 43 dqg 53 jlyh wkh shufhqw suredelolw|
ri �qglqj d wkhupdo ri wkh jlyhq vwuhqjwk ru ehwwhu lq 43 dqg 53 qdxwlfdo
plohv uhvshfwlyho|1

Iljxuh 4 suhvhqwv wkh rswlpdo PdfFuhdg| vhwwlqjv iru wklv hqylurqphqw1

Vwduw zlwk wkh olqhv iru 433 dqg 483 plohv rxw1 Wkhvh whoo |rx krz wr  | rq
frxuvh/ zkhq �qdo jolgh frqvlghudwlrqv grq*w hqwhu wkh slfwxuh |hw1 Zh vhh uljkw dzd|
wkdw |rx  | zlwk d PdfFuhdg| vhwwlqj vxevwdqwldoo| ehorz wkh ehvw wkhupdov ri wkh
gd|1 Hyhq dw wkh wrs ri wkh wkhupdov/ wkh ulqj vhwwlqj lv derxw 613/ ohvv wkdq wkh 713
wkhupdov ri wklv gd|1 Wkh voljkwo| orzhu vhwwlqj jlyhv pruh udqjh dqg wkxv d juhdwhu
fkdqfh ri �qglqj d wkhupdo1 Hduolhu lq wkh  ljkw/ wkh fkdqfh ri odqglqj rxw lv juhdwhu/
vr |rx  | voljkwo| pruh frqvhuydwlyho|1

\rx dovr v|vwhpdwlfdoo| orzhu wkh ulqj vhwwlqj dv |rx orvh dowlwxgh +l1h1 li |rx grq*w
�qg dq| wkhupdov,1 Dv |rx jhw orzhu/ wkh lpsruwdqfh ri uhdfklqj wkh qh{w wkhupdo
lqfuhdvhv/ vr |rx  | dw d pruh frqvhuydwlyh vhwwlqj1 \rx gr wklv judgxdoo|/ udwkhu wkdq
erpe dorqj dw 7 nwv xqwlo |rx klw 4333* dqg wkhq vorz grzq wr 4 nw lq ghvshudwlrq1
Wkh sulqflsoh wkdw wkh fxuuhqw PdfFuhdg| vhwwlqj htxdov wkh h{shfwhg vhwwlqj lq wkh
ixwxuh vprrwkv rxw wkh fxuyhv e| dyhudjlqj ryhu doo wkh srvvleoh ixwxuh hyhqwv1

Qhlwkhu ihdwxuh phdqv wkdw |rx vkrxog fuxlvh dw d orzhu vhwwlqj wkdq wkh zhdnhvw
wkhupdo |rx zrxog wdnh1 Iru h{dpsoh/ vxssrvh |rx duh 433 plohv rxw dqg dw 5333*/ vr
wkh rswlpdo PdfFuhdg| vhwwlqj lv derxw 4151 Li |rx irxqg d 5 nw wkhupdo/ |rx vkrxog
wdnh lw1 Krzhyhu/ |rx vkrxog qrw wdnh wklv wkhupdo wr forxgedvh1 \rx vkrxog folpe wr
derxw 6333*/ vlqfh wkh 433 ploh rxw PdfFuhdg| ydoxh kdv ulvhq wr 5 dw 6333*1 Dw wklv
srlqw/ |rx kdyh hqrxjk dowlwxgh wr pdnh lw zruwk ohdylqj wkh zhdn wkhupdo dqg jrlqj
r� lq vhdufk ri vrphwklqj ehwwhu1 +Lq wklv dqg wkh uhvw ri wkh dqdo|vlv ri wkh sdshu/
L ljqruh wkh idfw wkdw lw pd| wdnh wlph wr fhqwhu wkhupdov dqg wkdw wkhupdo vwuhqjwk
pd| ydu| zlwk dowlwxgh1 Erwk idfwv prgli| wkh dgylfh lq idluo| reylrxv zd|v1,

7



Iljxuh 4= PdfFuhdg| vhwwlqj yv1 dowlwxgh dqg glvwdqfh wr jr iru d gu| Glvfxv lq
wkh vlpsoh wkhupdo prgho/ zlwk 4243 fkdqfh ri �qglqj d 7 nw wkhupdo hdfk qdxwlfdo
ploh1 Wkh gdvkhg olqhv jlyh frqyhqwlrqdo �qdo jolgh fdofxodwlrqv= wkh khljkw uhtxluhg
wr �qlvk iurp 43 dqg 53 qp rxw lq vwloo dlu dw wkh lqglfdwhg PdfFuhdg| vhwwlqjv1

Qrz/ ohw*v h{dplqh wkh lqlwldoo| zhlug0orrnlqj ehkdylru forvh wr wkh �qlvk/ lq wkh
43 dqg 53 plohv rxw olqhv1 Wkh vroxwlrq iru wklv wkhupdo prgho vd|v wr vwd| deryh
wkh jolghvorsh/ hyhq li wklv phdqv  |lqj dw d pxfk orzhu PdfFuhdg| vhwwlqj wkdq |rx
zrxog kdyh xvhg rxw rq frxuvh iru wkh vdph dowlwxgh1

Iru h{dpsoh/ vxssrvh |rx irxqg d 7 nw wkhupdo 53 plohv rxw1 Dv vkrzq lq Iljxuh
4/ wkh rswlpdo PdfFuhdg| ydoxh iru 53 plohv rxw lv 7 nwv dw derxw 7333*/ zklfk lv dovr
derxw wkh vdph dowlwxgh dv jlyhq e| wkh frqyhqwlrqdo fdofxodwlrq wkdw |rx frxog mxvw
jolgh krph dw wkh 7 nwv PdfFuhdg| vshhg lq vwloo dlu1 Wkxv/ |rx ohdyh wkh wkhupdo dw
7333* dqg d PdfFuhdg| vhwwlqj ri 7131 Vxssrvh wkdw jrrg iruwxqh sxw |rx 53 plohv
rxw dw d vrphzkdw kljkhu dowlwxgh/ 7833*1 Wkh 53 ploh rxw PdfFuhdg| ydoxh iru 7833*
vkrzq lq Iljxuh 4 lv kljkhu/ derxw 81 \rx udlvh wkh ulqj ydoxh wr 8 dqg �qlvk idvwhu1

Frqyhuvho|/ li edg oxfn ru vlqn ohdyhv |rx 53 plohv rxw dw derxw 6433*/ rq d
jolghvorsh ri PdfFuhdg| 413/ wkh fdofxodwlrq vd|v wr vwd| rq wklv jolghvorsh/ vorzlqj
grzq wr PdfFuhdg| 4 jolgh dqg wdnlqj dq| wkhupdo ryhu 4 nw iru d ihz wxuqv rq wkh
zd| krph1 Lw vd|v wklv/ hyhq wkrxjk |rx zrxog eh  |lqj idvwhu +PdfFuhdg| derxw
5, dw wklv dowlwxgh rxw rq frxuvh1 Ixuwkhupruh/ +dqg wklv lv wkh uhdoo| vwudqjh sduw, li
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|rx uhdoo| kdg edg oxfn dqg hqg xs dw 5333* 53 plohv rxw/ Iljxuh 4 vd|v |rx vkrxog
qrz vshhg xs +uhodwlyh wr 6333*/ 53 plohv rxw,/  |lqj dw d PdfFuhdg| ri 5 mxvw dv |rx
zrxog kdyh iduwkhu rxw rq frxuvh1

Wr pdnh vhqvh rxw ri wklv dgylfh/ uhphpehu wkdw wkh remhfwlyh lv wr pd{lpl}h
h{shfwhg frqwhvw srlqwv1 D odqgrxw rqh ploh iurp wkh �qlvk lv yhu| frvwo| � |rx jhw
983 glvwdqfh srlqwv lqvwhdg ri 4333 vshhg srlqwv1 Khqfh/ li |rx zhuh rqh irrw ehorz
jolghvorsh zlwk olwwoh fkdqfh ri �qglqj d wkhupdo/ dq h{wud irrw ri dowlwxgh lv zruwk
683 srlqwv1 Dq h{wud plqxwh lv zruwk rqo| derxw 8 srlqwv1 Wkh PdfFuhdg| ydoxh �
wkh udwlr ri wkh ydoxh ri wlph wr wkh ydoxh ri dowlwxgh � lv wkxv yhu| orz1

Krzhyhu/ li |rx duh rxw rq frxuvh/ ru zhoo ehorz jolghvorsh/ |rx zloo kdyh wr �qg
d wkhupdo iru vxuh lq rughu wr �qlvk1 Li |rx grq*w �qg rqh/ dq h{wud irrw ri dowlwxgh
rqo| jhwv |rx O2G4@ h{wud ihhw ri glvwdqfh dqg wkxv d ihz h{wud glvwdqfh srlqwv1
Wkhuhiruh/ wkh ydoxh ri dowlwxgh pxfk ohvv wkdq lw lv uljkw qhdu jolghvorsh1 Li |rx duh
zhoo deryh jolghvorsh/ h{wud dowlwxgh mxvw phdqv �qlvklqj d elw txlfnhu1 Wkxv/ wkh
ydoxh ri h{wud dowlwxgh lv orzhu/ dqg wkh PdfFuhdg| vhwwlqj lv kljkhu erwk zhoo deryh
jolghvorsh dqg zhoo ehorz jolghvorsh wkdq lw lv uljkw qhdu jolghvorsh/ zkhq wkhuh lv dq|
fkdqfh ri odqglqj rxw1

\rx fdq vhh wkh dgylfh iru fdxwlrxv �qdo jolghv gluhfwo|1 Lq wklv wkhupdo prgho/
Wdeoh 4 vkrzv wkdw wkhuh lv d 45( fkdqfh ri �qglqj qr wkhupdo iurp 53 plohv rxw1
H{dplqh wkh vlwxdwlrq iurp 6433*1 \rx fdq hlwkhu jolgh krph dw d PdfFuhdg| ri 413/
ru |rx fdq suhvv rq dw d PdfFuhdg| ri 506/ dv |rx zrxog rq frxuvh/ krslqj wr �qg
dqrwkhu wkhupdo1 Li |rx jolgh krph dw 413 dqg gr �qg wkdw h{wud wkhupdo/ |rx zloo
kdyh orvw pd|eh 43053 frqwhvw srlqwv uhodwlyh wr vrphrqh zkr suhvvhg rq djjuhvvlyho|
dqg glg �qg d wkhupdo1 Li |rx grq*w �qg wkdw h{wud wkhupdo/ |rx orvh 683 srlqwv
uhodwlyh wr vrphrqh zkr sod|hg lw vdih1 D 45( fkdqfh ri orvlqj 683 srlqwv lv d zruvh
ghdo wkdq dq ;;( fkdqfh ri orvlqj 53 srlqwv/ jlyhq wkdw |rxu remhfwlyh lv wr pd{lpl}h
wkh h{shfwhg +dyhudjh, qxpehu ri srlqwv1

Reylrxvo|/ wkh qdwxuh ri wkh �qdo jolgh +dqg wkh zkroh  ljkw iru wkdw pdwwhu,
ghshqgv d orw rq wkh wkhupdo prgho dqg rq wkh slorw*v remhfwlyh1 L orrn dw erwk lvvxhv
lq pruh ghwdlo ehorz1

Fdvh 5= D pruh uhdolvwlf wkhupdo prgho

Qh{w/ L sxuvxh d vrphzkdw pruh frpsoh{ exw pruh uhdolvwlf wkhupdo prgho wkdw
fdswxuhv w|slfdo frqglwlrqv lq Qruwkhuq Loolqrlv +zkhuh L  |,/ wkh Hdvwhuq X1V1 dqg
qruwkhuq Hxursh1 Wkhuh lv lq idfw d udqjh ri wkhupdov> pdq| 5 nw wkhupdov/ ihzhu 7 nw
wkhupdov/ dqg uduh 9 nw wkhupdov1 Lq dgglwlrq/ wkhuh duh iuhtxhqw lqvwdqfhv ri zhdn oliw
wkdw rqh fdq h{sorlw iru d ploh ru wzr lq srusrlvh prgh1 Wkh vhfrqg prgho lq Wdeoh
4 jlyhv wkh glvwulexwlrq ri wkhupdo vwuhqjwkv wkdw L dvvxph iru wkh qh{w fdofxodwlrq/
urxjko| fdoleudwhg iurp p| h{shulhqfh rq ghfhqw  |lqj gd|v lq Qruwkhuq Loolqrlv1 +L
krsh iru 7 nwv/ L kdyh wr vwrs dqg wdnh 5 nwv khuh dqg wkhuh wr vwd| xs/ dqg �qg 9 nwv
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pd|eh rqfh shu  ljkw1 Lq d 8 ploh udqjh wkhuh lv doprvw dozd|v d 405 nw wkhupdo wkdw
L fdq xvh lq ghvshudwlrq wr vwd| xs1, Lq dgglwlrq/ L vshfli| wkdw rqh rqo| jhwv 83( ri
wkh lqglfdwhg oliw zkloh srusrlvlqj ryhu d ploh1 Wkhupdov zkhuh L  | duh/ dodv/ qrw d
ploh dfurvv1

Iljxuh 5 suhvhqwv wkh rswlpdo PdfFuhdg| vhwwlqjv iru wklv fdvh1 Wkh frpelqdwlrq
ri wkh delolw| wr srusrlvh dqg wkh h{lvwhqfh ri iuhtxhqw zhdn oliw wkdw rqh fdq xvh wr
vdyh d  ljkw pdnh rqh deoh wr h{sorlw kljkhu PdfFuhdg| vhwwlqjv rq frxuvh1 Dw prvw
dowlwxghv/ wkh PdfFuhdg| vhwwlqjv duh 31804 nw kljkhu wkdq lq Iljxuh 41

Wkh PdfFuhdg| vhwwlqj vwloo ghfolqhv zlwk dowlwxgh/ wkrxjk ohvv vwurqjo| vr1 Dw
5333*/ wkh PdfFuhdg| ydoxh lv derxw 516 udwkhu wkdq derxw 4131 Wkh PdfFuhdg|
vhwwlqjv ghfolqh zlwk dowlwxgh prvwo| ehfdxvh |rx pd| eh irufhg wr wdnh zhdn oliw
zkhq grzq orz wkdq iurp wkh ihdu ri odqglqj rxw diwhu �qglqj qr oliw dw doo1 Ilqdoo|/
vlqfh |rx duh doprvw vxuh wr vwd| xs e| wdnlqj zhdn hqrxjk oliw zkhq grzq orz/ |rx
grq*w kdyh wr  | pruh fdxwlrxvo| dw wkh ehjlqqlqj ri wkh  ljkw/ vlqfh sxuh glvwdqfh
wr  | grhvq*w pdnh |rx pruh olnho| wr odqg rxw1 Wkh 483 ploh olqh dqg wkh 433 ploh
olqh duh qhduo| wkh vdph1

Iljxuh 5= Rswlpdo PdfFuhdg| vhwwlqjv iru wkh �uhdolvwlf� wkhupdo prgho dqg d gu|
Glvfxv1 Wkhupdov h{whqg iurp 833 wr 8333 ihhw zlwk wkh vwuhqjwkv jlyhq lq wkh
�uhdolvwlf� urz ri Wdeoh 41 Wkh gdvkhg olqhv jlyh dowlwxghv wr �qlvk iurp 43 dqg 53
plohv rxw dw wkh lqglfdwhg PdfFuhdg| vhwwlqjv
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Eloo Eduwhoo zdv txrwhg lq Vrdulqj pdjd}lqh wkdw hduo| lq klv fduhhu kh �glgq*w
nqrz zkdw wr gr� zlwk klv PdfFuhdg| ulqj/ vr kh vhw lw dw 5 iru 5333*/ 6 iru 6333*/
7 iru 7333* dqg vr rq1 Wklv lv doprvw h{dfwo| wkh rswlpdo srolf| suhglfwhg e| wkh
prgho1

Wkh juhdwhu rssruwxqlwlhv wr vdyh d  ljkw lq zhdn oliw dqg wr srusrlvh doorz rqh
wr  | pruh djjuhvvlyh �qdo jolghv1 Dw 53 plohv rxw/ wkh PdfFuhdg| 7 ydoxh rffxuv dw
derxw 733 ihhw ehorz wkh frqyhqwlrqdo vwloo0dlu PdfFuhdg| 713 jolghvorsh1 Wkxv/ |rx
vkrxog ohdyh d 7 nw wkhupdo/ 53 plohv rxw/ derxw 733 ihhw ehorz wkh frqyhqwlrqdoo|
fdofxodwhg jolghvorsh/ dqg  | d idvw PdfFuhdg| 713 jolgh1 Li |rx ohdyh khuh/ |rx duh
olnho| wr jdlq 733* e| srusrlvlqj xs lq wkh zhdn oliw/ dqg |rx pd| uxq lqwr rqh ri
wkrvh uduh 9 nw wkhupdov dqg uhdoo| ehdw wkh frpshwlwlrq1 Wkh fkdqfhv ri odqglqj rxw
duh orz/ vlqfh 4 dqg 5 nw wkhupdov wr vdyh wkh  ljkw derxqg/ dqg |rx fdq vwuhwfk wkh
jolgh e| orzhulqj wkh PdfFuhdg| vhwwlqj1 Wkh h�hfw wkdw d irrw lv uhdoo| ydoxdeoh
rqh irrw ehorz jolghvorsh lv vwloo wkhuh � dw 5833* 53 plohv rxw |rx duh  |lqj d jrrg
ghdo pruh frqvhuydwlyho| wkdq |rx zrxog rq frxuvh/ exw |rx duh vwloo  |lqj ehorz
jolghvorsh iru |rxu PdfFuhdg| vhwwlqj1

Krzhyhu/ 43 plohv rxw/ wkh fkdqfhv ri qrw �qglqj dq|wklqj dqg wkh kxjh shqdow|
iru d rqh0ploh rxw odqgrxw vwduw wr orrp odujhu/ vr |rx sodq wr eh rq jolghvorsh e|
wklv wlph/ dqg |rx zloo wxuq grzq wkh PdfFuhdg| dqg jolgh krph vorz udwkhu wkdq
vhdufk iru oliw 43 plohv rxw li |rx duh qrw rq jolghvorsh1 Wkh rswlpdo �qdo jolgh krshv
wr jdlq wkh 733* rq d PdfFuhdg| 713 jolghvorsh ehwzhhq plohv 58 dqg ploh 43/ dqg
wkhq jolgh lq frpiruwdeo|1

Wkxv/ lq wklv wkhupdo prgho dqg zlwk wkh remhfwlyh wr pd{lpl}h h{shfwhg frqwhvw
srlqwv/ |rx vwduw �qdo jolghv djjuhvvlyho|/ exw hqg wkhp frqvhuydwlyho|1

Fdvh 6= Wkh h�hfwv ri jolghu shuirupdqfh

Iljxuh 6 suhvhqwv wkh vdph fdofxodwlrq iru d Vfkzhlw}hu 4059/ wr jlyh dq h{wuhph
h{dpsoh ri wkh h�hfwv ri jolghu shuirupdqfh1 L lqfuhdvhg wkh dlupdvv vshhg ri wkhupdov
wr frpshqvdwh iru wkh Vfkzhlw}hu*v kljkhu vlqn udwh/ dqg lwv delolw| wr flufoh wljkwhu1
Wkxv/ wkh Vfkzhlw}hu dqg wkh Glvfxv erwk folpe dw wkh vdph udwh1

Dv Iljxuh 6 vkrzv/ wkh 4059 pxvw eh  rzq pxfk pruh frqvhuydwlyho|/ lq wkh h{dfw
vdph zhdwkhu$ 433 plohv rxw/ wkh ehvw PdfFuhdg| vhwwlqjv duh eduho| ryhu 513/ zkloh
wkh Glvfxv fdq xvh d 618 vhwwlqj1 Djdlq/ wklv phdqv wkdw qrw rqo| zloo wkh 4059 slorw
fuxlvh dw d orzhu PdfFuhdg| vhwwlqj/ exw kh vkrxog wdnh zhdnhu wkhupdov pruh riwhq
dqg xvh wkhp kljkhu xs/ zkhuh wkh Glvfxv slorw fdq ljqruh zhdn oliw ru ohdyh lw orz lq
vhdufk iru ehwwhu oliw1 Lq dgglwlrq/ wkh 4059 gulyhu lv pruh fdxwlrxv hduo| lq wkh  ljkw/
dv wkh fkdqfhv ri odqglqj rxw duh juhdwhu1 Wkh 4059 slorw dovr grhv qrw jhw wr xvh wkh
djjuhvvlyh �qdo jolgh vwudwhj|1 Frqglwlrqv duh vwloo �zhdn� hqrxjk iru wkh 4059 slorw
wkdw kh vkrxog  | frqvhuydwlyh �qdo jolghv1
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Iljxuh 6= Rswlpdo PdfFuhdg| vhwwlqjv iru Vfkzhlw}hu 4059/ lq �uhdolvwlf� wkhupdo
prgho1

Wklv sorw lv dovr frqvlvwhqw zlwk wkh frpprq revhuydwlrq wkdw orzhu shuirupdqfh
jolghuv gr qrw gr dv zhoo/ dqg zk| kljkhu shuirupdqfh jolghuv gr ehwwhu/ wkdq sxuh
PdfFuhdg| wkhru| vxjjhvwv1 Orzhu shuirupdqfh jolghuv pxvw eh  rzq pruh fdx0
wlrxvo| wr dyrlg odqglqj rxw1 Htxlydohqwo|/ wkh sorw uhyhdov zk| jrrg kdqglfdsv jlyh
pruh zhljkw wr orzhu shuirupdqfh jolghuv wkdq sxuh PdfFuhdg| wkhru| vxjjhvwv1 Lw
dovr vxjjhvwv zk| slorwv pxvw wdnh vrph wlph wr dgmxvw whfkqltxhv wr jolghuv ri gli0
ihuhqw shuirupdqfh1

Fdvh 7= Vwurqj frqglwlrqv

Wkh wklug jurxs ri urzv lq Wdeoh 4 jlyhv d wkhupdo prgho iru vwurqj frqglwlrqv1
L edvhg wkh suredelolwlhv rq w|slfdo frqglwlrqv lq Xydogh Wh{dv1 Urxjko| vshdnlqj/ L
pryhg wkh vwuhqjwk ri wkh wkhupdov xs e| 5 nwv1 7 nw wkhupdov duh frpprq/ 9 nwv duh
iuhtxhqw/ dqg |rx vhh ; nwv rffdvlrqdoo|1 Lq dgglwlrq/ wkhupdov ulvh iurp 833 wr <333
ihhw1 L doorz kdoi wkh wkhupdo vwuhqjwk iru srusrlvlqj1

Iljxuh 7 suhvhqwv wkh rswlpdo PdfFuhdg| vhwwlqjv iru d zhw +<13 srxqgv shu vtxduh
irrw, Glvfxv lq wkhvh frqglwlrqv1 Djdlq/ zh vhh wkh sdwwhuq ri vprrwko| ghfuhdvlqj
PdfFuhdg| vhwwlqjv zlwk dowlwxgh1 \rx  | d PdfFuhdg| ri 9 dw wkh wkhupdo wrsv/
vlqfh wkh fkdqfh ri �qglqj d 9 nw wkhupdo iurp <333* lv suhww| jrrg/ ghvslwh wkhlu orz
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suredelolw| shu ploh1 Wkh PdfFuhdg| vhwwlqj ghfolqhv wr derxw 7 dw 5333*1

Iljxuh 7= Rswlpdo PdfFuhdg| vhwwlqjv iru d zhw Glvfxv lq wkh �vwurqj� wkhupdo
prgho ri Wdeoh 41 Wkh gdvkhg olqhv jlyh dowlwxgh wr �qlvk iurp 53 dqg 68 qp rxw lq
vwloo dlu dw wkh lqglfdwhg PdfFuhdg| vhwwlqjv1

Iljxuh 7 qrz vkrzv txlwh djjuhvvlyh �qdo jolghv1 Dw 68 plohv rxw/ |rx lqfuhdvh
PdfFuhdg| vhwwlqjv wr vwd| doprvw 5333* ehorz jolghvorsh1 Djdlq wkh fkdqfh ri
srusrlvlqj lq ru �qglqj d 90; nw wkhupdo lv zruwk wkh fkdqfh ri kdylqj wr pdnh d
ihz wxuqv lq d 507 nw wkhupdo li lw grhvq*w zrun rxw1 Djdlq/ wkh �qdo jolgh vwduwv
djjuhvvlyh dqg jhwv judgxdoo| pruh frqvhuydwlyh1 Dw 53 plohv rxw/ |rx sodq wr eh rqo|
derxw 833 ihhw ehorz jolghvorsh1 Rqh vwloo  lhv d elw pruh frqvhuydwlyho| grzq orz
rq �qdo jolghv= dw 8333* wkh 68 ploh rxw PdfFuhdg| olqh lv rqh nqrw ehorz wkh ydoxh
rqh zrxog  | rq frxuvh1

Wkhvh fdofxodwlrqv gr qrw +|hw, lqfoxgh wkh idfw wkdw wkhupdov duh vwurqjhu lq wkh
plggoh edqg/ vd| 63330:333* dw Xydogh1 Wklv frqvlghudwlrq zrxog orzhu PdfFuhdg|
vhwwlqjv lq wkh plg dqg orzhu dowlwxghv/ uhfrjql}lqj lq PdfFuhdg| vhwwlqjv wkh rog
dgdjh wr �jhw kljk dqg vwd| kljk1� Wkh| dovr ljqruh wkh idfw wkdw oliw pd| eh zhdnhu
dqg iduwkhu dsduw odwh lq wkh gd|1 +Ru devhqw dqg udlqlqj$, Wklv frqvlghudwlrq zrxog
dovr uhvxow lq ohvv djjuhvvlyh �qdo jolghv1
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6 H{whqvlrqv

Wkh edvlf phwkrg lv hdvlo| dgdswhg wr d qxpehu ri h{whqvlrqv wkdw pdnh wkh fdofx0
odwlrqv pruh frpsoh{ exw vlpxowdqhrxvo| pruh uhdolvwlf1

Remhfwlyhv/ dqg zlqqlqj e| wdnlqj vpdoo fkdqfhv ri d glvdvwhu

Wkh remhfwlyh ri pd{lpl}lqj wkh h{shfwhg ru dyhudjh qxpehu ri frqwhvw srlqwv
jhwv wkh kljkhvw vfruh ryhu wkh �orqj uxq� exw pd| qrw eh wkh zd| wr zlq frqwhvwv1
Rqh fdq zlq frqwhvwv e| wdnlqj �edg ehwv� zlwk odujh fkdqfhv ri vpdoo jdlqv dqg
vpdoo fkdqfhv ri glvdvwurxv orvvhv1 Lq sduwlfxodu/ wklv frqvlghudwlrq pd| h{sodlq zk|
wkh frpsxwhg �qdo jolgh vwudwhj| vhhpv d elw pruh frqvhuydwlyh wkdq wkdw dgyrfdwhg
e| vrph frqwhvw slorwv1

Vxssrvh wkdw e| vwduwlqj dq djjuhvvlyh �qdo jolgh |rx wdnh d 4253 fkdqfh ri odqglqj
rxw/ dw d frvw ri 733 srlqwv/ lq uhwxuq iru d 4<253 fkdqfh ri jdlqlqj 43 vshhg srlqwv1
Wklv lv d srru ghflvlrq zkhq wkh remhfwlyh lv wr pd{lpl}h h{shfwhg frqwhvw srlqwv �
53 vshhg srlqwv zrxog eh dq hyhq ehw1 Exw li lw grhv zrun/ |rx zlq wkh frqwhvw/ vr
pdq| slorwv zrxog wdnh lw dq|zd|1

Pruh suhflvho|/ vxssrvh |rx gr wklv hyhu| gd| lq d 43 gd| qdwlrqdo frqwhvw1 Li |rx
qhyhu odqg rxw/ |rx jhw 433 h{wud srlqwv/ zklfk lv riwhq hqrxjk wr zlq1 Li |rx odqg
rxw rqh ri wkrvh 43 gd|v/ |rx orvh1 Wkh fkdqfh ri odqglqj rxw dw ohdvw rqfh lq 43 gd|v
lv �� E�� �*2f��f ' f�ef1 Hyhq wkrxjk lw orzhuv wkhlu dyhudjh vfruh/ ru wkhlu fkdqfh
ri zlqqlqj dq lq�qlwho| orqj frqwhvw/ pdq| frqwhvw slorwv zrxog wdnh d 73( fkdqfh
ri frplqj lq +vd|, 43wk sodfh dv d uhvxow ri d odqgrxw lq uhwxuq iru d 93( fkdqfh ri
zlqqlqj1

Lw jhwv zruvh1 Vxssrvh wkhuh duh 84 slorwv  |lqj lq d frqwhvw1 83 ri wkhp orzhu
wkhlu dyhudjh vruhv e| wdnlqj wklv ehw hyhu| gd| � d 4253 fkdqfh ri orvlqj 733 srlqwv
lq h{fkdqjh iru d 4<253 fkdqfh ri jdlqlqj 43 srlqwv d gd|1 \rx duh wkh orqh slorw zkr
pd{lpl}hv klv dyhudjh vfruh/ vr wkdw |rx duh fhuwdlq wr zlq d vx!flhqwo| orqj frqwhvw
� rqh lq zklfk doo wkh rwkhuv hyhqwxdoo| orvh wkhlu edg ehwv dqg odqg rxw1 Krzhyhu/ wkh
fkdqfh ri doo wkh rwkhu slorwv odqglqj rxw rqfh lq 43 gd|v lv Ef�ef�Df ' ��2.� �f32f1
Wkxv lw lv yluwxdoo| fhuwdlq wkdw rqh ri wkh ehwwhuv zloo zlq$

Lq vxp/ wr zlq frqwhvwv/ |rx kdyh wr wdnh ehwv wkdw orzhu |rxu dyhudjh vfruh/ exw
jlyh d odujh fkdqfh ri d vpdoo vfruh jdlq lq uhwxuq iru d vpdoo fkdqfh ri d odujh orvv1
Wklv/ lq wkh hqg/ L wklqn lv wkh prwlydwlrq ehklqg wkh dgylfh e| pdq| frqwhvw slorwv
wr vwduw �qdo jolghv orzhu dqg hduolhu wkdq vshfl�hg e| wkh deryh fdofxodwlrqv1

Wklv frqvlghudwlrq uhyhdov wkdw pdq| frqwhvw slorwv grq*w lq idfw zdqw wr pd{lpl}h
wkhlu dyhudjh vfruh/ wkh| zdqw wr zlq1 Wkh| zloo wudgh doo wkh fkdqfh ri �qlvklqj
vhfrqg lqvwhdg ri whqwk lq uhwxuq iru d yhu| voljkwo| juhdwhu fkdqfh ri �qlvklqj �uvw1
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Wkh phwkrg fdq dffrpprgdwh wklv nlqg ri remhfwlyh/ dw d frvw lq qxphulfdo dqg
frqfhswxdo frpsoh{lw|1 Lw fdq kdqgoh dq| remhfwlyh wkdw lv d ixqfwlrq ri vshhg ru
+htxlydohqwo|, wlph wr frpsohwh wkh wdvn/ dq| ixqfwlrq .ELEA ��1 Iru h{dpsoh li rqh
zhuh  |lqj wr vhw d uhfrug ru zlq d frqwhvw rqh pljkw zdqw wr pd{lpl}h wkh suredelolw|
ri vshhg h{fhhglqj d fulwlfdo ydoxh � wkh suhylrxv uhfrug ru wkh wdujhw slorw*v vshhg1
Wkdw fdq eh dfklhyhg e| vxevwlwxwlqj wkh remhfwlyh

4@ �hET : T4�?� ' .E�A$A4�?
�

zkhuh �A$A4�?
uhsuhvhqwv d ixqfwlrq wkdw wdnhv rq wkh ydoxh 4 li A 	 A4�? dqg f

rwkhuzlvh1 Wkhq/ zh zrun edfn dv ehiruh1 Lw zloo ohdg wr d pxfk juhdwhu suredelolw|
ri odqglqj rxw/ ri frxuvh1 Hvshfldoo| li |rx duh d elw ehklqg/ wklv remhfwlyh zloo ohdg
|rx wr �zlq ru odqg rxw/� wdnlqj wkh lqvdqh fkdqfhv wkdw zh riwhq vhh rq wkh odvw
ihz gd|v ri d frqwhvw1 Dodv/ wklv yduldwlrq zloo uhtxluh wkh juhdwhu qxphulfdo h�ruw ri
nhhslqj wudfn ri wlph dv d vwdwh yduldeoh/ dqg khqfh ydoxh ixqfwlrq lwhudwlrq pd| eh
wkh suhihudeoh qxphulfdo phwkrg1

Wkhupdo prghov

L xvhg vlpsoh wkhupdo prghov lqirupdoo| fdoleudwhg wr p| rzq h{shulhqfh1 Reyl0
rxvo|/ rqh fdq gr d pxfk pruh fduhixo vwdwlvwlfdo dqdo|vlv ri JSV wudfhv wr jhw pruh
dffxudwh wkhupdo prghov iru d vlwh dqg vhdvrq1

L ohiw rxw wkh idfw wkdw wkhupdov duh jhqhudoo| zhdnhu grzq orz dqg qhdu wkh wrs1
Wklv ohdgv wr pruh frqvhuydwlyh  |lqj/ wr �jhw kljk dqg vwd| kljk1� L dovr ohiw rxw wkh
idfw wkdw wkhupdov duh vwurqjhu lq wkh plggoh ri wkh gd|/ dqg zhdnhu dw wkh ehjlqqlqj
dqg hvshfldoo| dw wkh hqg ri wkh gd| zkhq prvw �qdo jolghv duh wdnlqj sodfh1 L ohiw
rxw wkh idfw wkdw lw pd| wdnh d plqxwh ru wzr wr fhqwhu d wkhupdo1 Wklv orzhuv wkh
dyhudjh wkhupdo vwuhqjwk/ dqg phdqv wkdw wkh PdfFuhdg| vhwwlqj lv wkh orzhu ri wkh
dyhudjh wkhupdo vwuhqjwk dqg lwv vwuhqjwk lq wkh �uvw plqxwh diwhu |rx*yh fhqwhuhg lw1
Lw ohdgv |rx wr suhihu orqjhu folpev1 Doo ri wkhvh h�hfwv fdq eh lqfoxghg dw wkh frvw
ri vrph frpsoh{lw|/ dqg duh olnho| wr prgli| wkh wkhru| lq reylrxv zd|v1 L nhsw lw
vlpsoh khuh lq rughu wr pdnh wkh phwkrg fohdu/ ru dw ohdvw d olwwoh ohvv revfxuh1

Dgglwlrqdo vwudwhjlf lvvxhv

Prvw ghflvlrqv lq furvv0frxqwu| dqg frqwhvw vrdulqj fdq eh ghwhuplqhg rqfh rqh
nqrzv wkh dssursuldwh PdfFuhdg| ydoxh1 Jlyhq wklv lqvljkw dqg wkh g|qdplf sur0
judpplqj whfkqltxh/ wkh fdofxodwlrqv fdq eh h{whqghg lq pdq| gluhfwlrqv1 Iru h{0
dpsoh/ d orz PdfFuhdg| ydoxh phdqv wkdw rqh fdq wdnh odujhu frxuvh ghyldwlrqv �
frxuvh ghyldwlrqv duh dqrwkhu zd| ri wudglqj wlph iru dowlwxgh/ dqg wkh PdfFuhdg|
ydoxh whoov |rx krz pxfk dowlwxgh |rx vkrxog wudgh iru wlph1 Lq uhwxuq/ wkh delolw|
wr pdnh frxuvh ghyldwlrqv wr wudgh dowlwxgh iru wlph d�hfwv wkh PdfFuhdg| ydoxh�
jrrg rssruwxqlwlhv iru frxuvh ghyldwlrqv duh olnh jrrg wkhupdov1 Dovr/ rqh frxog dgg
wkh h�hfwv ri zlqg dqg xs2grzqzlqg wxuqsrlqwv1 Wkh vwdqgdug dgylfh lv wr �jr wr
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xszlqg wxuqsrlqwv orz/� exw krz orzB Li rqh h{whqgv wkh fdofxodwlrqv wr lqfoxgh dq
xszlqg wxuqsrlqw/ wkh PdfFuhdg| ydoxhv duh olnho| wr pryh wr wkh uljkw grzqzlqg ri
wkh wxuqsrlqw1 \rx grq*w �duulyh orz/� |rx mxvw ehfrph pruh fkrrvh| dqg rqo| vwrs
iru xqxvxdoo| jrrg wkhupdov1

7 Pdwkhpdwlfdo dqdo|vlv

Wklv vhfwlrq ghwdlov wkh fdofxodwlrq ri wkh rswlpdo srolflhv1 Wkh pdwkhpdwlfdo whfk0
qltxh lv g|qdplf surjudpplqj1 Wkh edvlf lqvljkw lv wr �jxuh rxw d vhw ri vwdwh yduldeohv
� khuh/ khljkw dqg glvwdqfh wr jr � wkdw vxppdul}h doo wkh lqirupdwlrq d slorw qhhgv
wr pdnh klv ghflvlrq1 +Wkh wkhupdo prgho dqg jolghu w|sh grhv qrw fkdqjh ryhu wkh
frxuvh ri wkh  ljkw/ vr wkhvh duh sdudphwhuv udwkhu wkdq vwdwh yduldeohv1, Wkhq/ li zh
nqrz krz zkdw wkh h{shfwhg vshhg wr �qlvk lv iurp hyhu| dowlwxgh rqh ploh iduwkhu
rxw/ zh fdq �jxuh rxw krz wr wudgh r� dowlwxgh qrz iru vshhg lq jhwwlqj wkhuh/ dqg
wkxv ghflgh zkhwkhu wr folpe dqg krz idvw wr fuxlvh1

L xvh d yduldqw rq wklv whfkqltxh/ zrunlqj zlwk wkh ydoxhv ri h{wud khljkw dqg
wlph gluhfwo|1 Wkh edvlf lghd lv vlpsoh= Li zh nqrz wkh dssursuldwh PdfFuhdg| ydoxh/
iru hdfk khljkw/ dw wkh qh{w ploh/ bE�c %�/ wkhq zh fdq zrun edfnzdug wr �qg wkh
PdfFuhdg| ydoxh iru hdfk khljkw dw wklv ploh/ xvlqj wkh sulqflsoh wkdw wkh PdfFuhdg|
ydoxh qrz vkrxog eh wkh h{shfwhg ydoxh ri wkh PdfFuhdg| ydoxh lq wkh ixwxuh1 Vlqfh
zh nqrz PdfFuhdg| ydoxhv dw wkh �qlvk dqg rq wkh jurxqg +erxqgdu| frqglwlrqv,/
zh fdq zrun edfn wr �qg PdfFuhdg| ydoxhv hyhu|zkhuh1

Remhfwlyh

L vwxg| wkh remhfwlyh ri pd{lpl}lqj wkh h{shfwhg qxpehu ri frqwhvw srlqwv/ l1h1
wkh h{shfwhg vshhg uhodwlyh wr wkh zlqqhu1

4@ .
�

T

Tzlq

�
' .

�
Azlq

A

�
�

Oliw1 Hdfk ploh/ L gudz d qhz ydoxh ri oliw ru vlqn/ ghqrwhg ,c lqghshqghqwo| iurp
d glvwulexwlrq sE,�1 Wklv oliw2vlqn lv ydolg iru wkh qh{w ploh1 Wkh vhtxhqfh ri hyhqwv
lv/ 4, duulyh dw ploh %/ 5, �qg rxw wkh oliw ru vlqn , wkdw zloo dsso| ehwzhhq ploh % dqg
ploh %n{%/ 6, ghflgh zkhwkhu wr folpe ru fuxlvh/ 7, li |rx folpe/ nhhs folpelqj xqwlo
|rx hlwkhu ghflgh wr fuxlvh +PdfFuhdg| ydoxh jurzv kljkhu wkdq wkhupdo vwuhqjwk,
ru |rx klw wkh wrs ri wkh oliw/ 8, fuxlvh wr ploh % n {% 9, uhshdw1 Wkh h{shfwdwlrq
rshudwru .E�� dssolhv ryhu wkh udqgrp yduldwlrq lqgxfhg e| wkh idfw wkdw oliw lvq*w
nqrzq dkhdg ri wlph1

Ydoxh ixqfwlrq

Wkh ydoxh ixqfwlrq ` ghqrwhv wkh h{shfwhg vshhg |rx zloo dfklhyh/ jlyhq wkdw
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|rx duh dw dowlwxgh �/ glvwdqfh %/ wlph | dqg rqfh |rx kdyh irxqg rxw wkh vwuhqjwk ri
wkh oliw ,c

` E�c %c |c ,� ' 4@ .
�
Azlq

A
m�c %c |c ,

�
Wkh yhuwlfdo edu ghqrwhv d frqglwlrqdo h{shfwdwlrq/ l1h1 wklv lv wkh ehvw jxhvv derxw
|rxu �qdo vshhg jlyhq wkh lqirupdwlrq �c %c |c ,1 Azlq lv nqrzq udwkhu wkdq udqgrp> dv
orqj dv Azlq lv lqghshqghqw ri dfwlrqv |rx wdnh/ pd{lpl}lqj wklv remhfwlyh ohdgv wr wkh
vdph rswlpdo  ljkw sdwk1 Ehiruh |rx �qg rxw wkh oliw dw ploh %/ wkh ydoxh ixqfwlrq lv

` E�c %c |� ' 4@ .
�
Azlq

A
m�c %c |

�
' .E` E�c %c |c ,�m�c %c |�

Vshhg wr  |

Li |rx ghflgh wr fuxlvh/ |rx pxvw ghflgh krz idvw wr fuxlvh1 \rx gr wklv e| slfnlqj
wkh vshhg ryhu wkh qh{w ploh +{%, wkdw pd{lpl}hv wkh ydoxh ixqfwlrq � h{shfwhg vshhg
dv ri wkh hqg ri wkh qh{w ploh +ru dw wkh hqg ri wkh wdvn li wklv lv wkh odvw ploh,1 Wkh
dqvzhu wr wklv txhvwlrq pxvw wkhq eh wkh ehvw h{shfwhg vshhg dw wkh ehjlqqlqj ri wklv
ploh1

` E�c %c |c ,� ' 4@ 
t��

` E��c %�c |�� +4,

�� ' �n E, � rE���
{%

�
+5,

%� ' %n{% +6,

|� ' |n{%*� +7,

rE�� ' vlqn udwh dw vshhg �/ wkh srodu1

Wr �qg wkh rswlpxp vshhg wr  |/ zh vhw wr }hur wkh ghulydwlyh zlwk uhvshfw wr wkh
ghflvlrq yduldeoh �/ uhvxowlqj lq

�SE�� ' �r�E��� rE�� ' �`|E�
�c %�c |��

`�E��c %�c |��
� , ' b� , +8,

L xvh vxevfulswv wr ghqrwh sduwldo ghulydwlyhv/ `| ' Y`*Y|( `� ' Y`*Y�1 Htxdwlrq
+8, lv wkh idploldu PdfFuhdg| vshhg wr  | uxoh/ zlwk PdfFuhdg| ydoxh b ' �`|*`�1
Wkh ixqfwlrq �SE�� gh�qhg e| wkh ohiw htxdolw| jlyhv wkh PdfFuhdg| vhwwlqj fruuh0
vsrqglqj wr vshhg �1 Wkh uljkw kdqg vlgh uhsuhvhqwv wkh uhodwlyh ydoxh ri khljkw dqg
wlph/ zklfk lv wkh PdfFuhdg| vhwwlqj1 Wkxv/ +8, vd|v/  | dw wkh vshhg � fruuhvsrqglqj
wr PdfFuhdg| vhwwlqj b dqg fxuuhqw oliw2vlqn ,�

Ghqrwlqj e| �W +uhdoo| �WE�c %c ,c |�, wkh rswlpdo vshhg/ zh fdq qrz zrun edfnzdugv
wr �qg ` E�c %c |� iurp nqrzohgjh ri ` E��c %�c |�� yld

` E�c %c |c ,� ' `
�
�n E, � rE�W��

{%

�W
c %n{%c |n{%*�W

�
+9,

` E�c %c |� '
]
` E�c %c |c ,�sE,�_,
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Ydoxh ixqfwlrq lwhudwlrq

Zh nqrz ` E�c %c |� dw wkh �qlvk/ ehfdxvh zh nqrz wkh dfklhyhg vshhg1 Zh nqrz
` Efc %c |� ehiruh wkh �qlvk/ dv jlyhq e| frqwhvw uxohv iru glvwdqfh srlqwv1 Dw wklv
srlqw/ zh frxog vroyh wkh sureohp e| zrunlqj edfn iurp wkh �qlvk wr �qg ` E�c %c |�
dorqj wkh frxuvh/ xvlqj +9,/ dqg wkhq wdnh ghulydwlyhv `�/ `| wr �qg PdfFuhdg|
ydoxhv1 +Wklv lv fdoohg �ydoxh ixqfwlrq lwhudwlrq1�, Wklv dssurdfk pd| eh xvhixo iru
vrph ri wkh h{whqvlrqv wkdw L ghvfulehg lq wkh �H{whqvlrqv� vhfwlrq1 Krzhyhu/ lw lv
qxphulfdoo| lqwhqvlyh/ vlqfh wkhuh duh wkuhh vwdwh yduldeohv1

Xsgdwlqj wkh PdfFuhdg| ydoxhv

Zh duh prvw lqwhuhvwhg lq wkh PdfFuhdg| ydoxhv/ dqg d olwwoh pruh dqdo|vlv vkrzv
krz wr zrun edfnzdug wr �qg wkh rswlpdo PdfFuhdg| ydoxhv gluhfwo|1 Xvlqj wklv
dssurdfk/ L dp deoh wr pdnh dq dssur{lpdwlrq wkdw uhgxfhv wkh vwdwh yduldeohv wr wzr
� khljkw � dqg glvwdqfh % � zklfk pdnhv d vlpsoh julg lwhudwlrq qxphulfdoo| ihdvleoh/
dqg fdswxuhv wkh prvw lpsruwdqw vwdwh yduldeohv iru prvw dfwxdo  ljkw ghflvlrqv1

Zh zdqw wr �qg`�c`| dw srlqw %/ jlyhq nqrzohgjh ri wkhlu ydoxhv dw %� ' %n{%1
Wdnlqj wkh ghulydwlyh ri +9, zlwk uhvshfw wr khljkw/ zh �qg wkdw `� dqg `, pxvw
htxdo wkhlu ixwxuh ydoxhv/

`�E�c %c |c ,� ' `�E�
�c %�c |�� +:,

`|E�c %c |c ,� ' `|E�
�c %�c |���

+Surri ehorz1,

Wdnlqj h{shfwdwlrqv dqg lwhudwlqj iruzdug/ `� dqg `, pxvw htxdo wkhlu h{shfwhg
ixwxuh ydoxhv dw dq| srlqw iduwkhu rq/

`�E�c %c |� ' . d`�E�
�c %�c |��m�c %c |o +;,

`|E�c %c |� ' . d`|E�
�c %�c |��m�c %c |o �

Uxohv +:, dqg +;, doorz xv wr zrun edfn iurp wkh �qlvk rq wkh ghulydwlyhv `�

dqg `| gluhfwo|1 Vwduw dw d julgsrlqw ��c %�c |� zkhuh `� dqg `| duh nqrzq1 Ilqg
wkh srlqw �c %c |c , wkdw suhfhghv ��c %�c |� nqrzlqj wkdw wkh slorw zloo  | d PdfFuhdg|
vhwwlqj ri b ' �`|E

��*`�E
�� lq oliw ,1 Qrz zh nqrz `� dqg `| dw wkh qhz srlqw

�c %c |c ,1 Dyhudjlqj ryhu , zlwk +;,/ zh �qg `� dqg `, dw wkh qhz srlqw %c �c |�

Surri ri +:,=

`�E�c %c |c ,� ' `�E
��
Y��

Y�
n`|E

��
Y|�

Y�
+<,

Xvlqj +5,/
Y��

Y�
' �� E, � rE�� n �r�E���

{%

�2
Y�W

Y�
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zkhuh �W lv wkh rswlpxp vshhg wr  | dw fxuuhqw khljkw/ oliw dqg glvwdqfh
wr jr1 Xvlqj +8,

Y��

Y�
' � n

`|E
��

`�E��

{%

�2
Y�W

Y�
�

Iurp +7,/
Y|�

Y�
' �{%

�2
Y�W

Y�
�

Soxjjlqj hyhu|wklqj lq +<,/

`�E�c %c |� ' `�E
��

#
� n

`|E
��

`�E��

{%

�2
Y�W

Y�

$
n`|E

��

#
�{%

�2
Y�W

Y�

$
' `�E

��

`|E�c %c |� ' `|E
���

Wkhupdov

Vr idu/ L kdyh qrw lqfoxghg wkh srvvlelolw| ri vwrsslqj wr wkhupdo udwkhu wkdq
fuxlvlqj dw wkh PdfFuhdg| vshhg1 Li |rx fkrrvh wr wkhupdo/ |rx jr xs dqg qrw
iruzdug1 Wkhuhiruh/

` E�c ,c %c |� ' ` E��c ,c %c |�� +43,

�� ' �n E, � r4�?�{|

|� ' |n{|�

Khqfh/ zh fdq zrun grzqzdugv wr �qg `�c`, iurp wkhlu ydoxhv dw juhdwhu dowlwxghv/
udwkhu wkdq edfnzdugv iurp wkhlu ydoxhv iduwkhu grzq wkh frxuvh1

`�E�c ,c %c |� ' `�E�
�c ,c %c |��

`|E�c ,c %c |� ' `|E�
�c ,c %c |��

Vhqvleo|/ zkhq wkhupdolqj/ wkh PdfFuhdg| ydoxh +krz pxfk vrrqhu |rx frxog
�qlvk li |rx zhuh 433 ihhw kljkhu, lv jlyhq e| wkh wkhupdo vwuhqjwk1 Wdnlqj wkh
ghulydwlyh ri +43,/

f ' `�E, � r4�?� n`|

b ' �`�

`|

' , � r4�?

\rx wkhupdo li wklv ydoxh lv juhdwhu wkdq wkh PdfFuhdg| vhwwlqj |rx zrxog xvh wr
fuxlvh/ dqg |rx vwrs wkhupdolqj zkhq wkh fuxlvh PdfFuhdg| vhwwlqj h{fhhgv wkh wkhu0
pdo vwuhqjwk1
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Wkh rqh gl!fxow| rffxuv li |rx uhdfk wkh wrs ri wkh wkhupdo +forxgedvh, lq oliw
vwurqjhu wkdq wkh PdfFuhdg| ydoxh dssursuldwh iru fuxlvlqj1 Wr vhh zkdw kdsshqv lq
wklv fdvh/ vxssrvh oliw glhg rxw judgxdoo|/ vr oliw dw dowlwxgh � lv jlyhq e| , }E��1 Wkhq

` E�c ,c %c |� ' ` E�n E}E��, � r4�?�{|c ,c %c |n{|�

Lq wklv fdvh |rx fdq vhh

`�E�c ,c %c |� ' `�E�
�c ,c %c |��E� n }�E��,{|�

`|E�c ,c %c |� ' `|E�
�c ,c %c |��

\rx fdq vhh wkdw `� lv prgl�hg dqg `| lv xqd�hfwhg1 Vhqvleo|/ wkh wkhupdo wrs
d�hfwv wkh ydoxh ri dowlwxgh exw grhv qrw d�hfw wkh ydoxh ri wlph1 Khqfh zlwk d vkdus
wkhupdo wrs +}�E�� $ �4� `� mxpsv wr dffrpprgdwh wkh kljkhu wkhupdo ydoxh/
zkloh `| lv jlyhq e| wkh ydoxh fruuhvsrqglqj wr wkh qh{w srlqw lq fuxlvh1

Dyhudjlqj ryhu oliw/ dqg d olwwoh dssur{lpdwlrq1

Qh{w/ zh kdyh wr dyhudjh ryhu oliw , dv vshfl�hg e| +;,1

`�E�c %c |� ' .`�E�c %c |c ,� '
]
`�E�c %c |c ,�sE,�_,

`|E�c %c |� ' .`�E�c %c |c ,��

Lw lv dqqr|lqj wr kdyh wr nhhs wudfn ri `| dqg `� vhsdudwho|/ udwkhu wkdq mxvw wr
nhhs wudfn ri PdfFuhdg| ydoxhv b1 Krzhyhu/

.
�
`|

`�

�
9' .E`|�

.E`��
+44,

vr zh gr kdyh wr nhhs wudfn vhsdudwho| ri wkh ydoxh ri wlph `| dqg dowlwxgh `� dqg
wkhq glylgh wkhp wr �qg wkh PdfFuhdg| vhwwlqj1 P| suhylrxv vwdwhphqwv wkdw wkh
PdfFuhdg| vhwwlqj htxdov wkh h{shfwhg ixwxuh PdfFuhdg| vhwwlqj zhuh qrw txlwh wuxh1
Wklv krogv iru hdfk frpsrqhqw ri wkh PdfFuhdg| vhwwlqj vhsdudwho|1 Krzhyhu/ iru
prvw ri wkh uxohv ri wkxpe wr uhphpehu iurp wkh dqdo|vlv/ dqg hvshfldoo| iru dowlwxghv
deryh 5333 ihhw ru vr/ dq htxdolw| lq +44, lv d yhu| jrrg dssur{lpdwlrq1

Erxqgdu| frqglwlrq dw }hur dowlwxgh +odqgrxwv,

Zh pljkw wu| wr vshfli| qr odqgrxwv/ ru plqlpl}h wkh suredelolw| ri odqglqj rxw1
Krzhyhu/ wklv ohdgv wr lq�qlwho| frqvhuydwlyh  |lqj1 Zlwk wklv remhfwlyh lq wkh fxuuhqw
vhwxs +L kdyh qrw prghohg wkh idfw wkdw wkh gd| zloo hqg,/ |rx plqlpl}h wkh suredelolw|
ri odqglqj rxw e|  |lqj dw 3 PdfFuhdg| vhwwlqj dozd|v1 Rqh pxvw dffhsw d kljkhu
suredelolw| ri odqglqj rxw lq rughu wr jr idvw1

L vshfli| wkh ydoxh ri odqglqj rxw iurp d vlpsol�hg yhuvlrq ri XV frqwhvw uxohv1
Odqglqj rxw dw % jlyhv |rx wkh vdph vfruh dv �qlvklqj dw d vshhg f�SD� %*f � Tzlq1
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+L ljqruh wkh gd| ghydoxdwlrq uxohv e| zklfk |rx orvh ohvv li orwv ri rwkhu slorwv odqg
rxw1, Li |rx zhuh {� kljkhu/ |rx frxog odqg rxw dw %n{��u*(4@ ixuwkhu/ vr wklv
lv wkh vdph dv �qlvklqj zlwk h{wud vshhg jlyhq e|

`�Efc %c |� ' f�SD� u*(4@ 

f
+45,

Dq h{wud ploh lv zruwk ohvv rq d orqj wdvn1

Li |rx*uh jrlqj wr odqg rxw/ lw grhvq*w pdwwhu zkhq |rx gr lw1 Wlph kdv ehfrph
zruwkohvv/ vr

`|Efc %c |� ' f� +46,

Vhqvleo|/ wkh uhvxowlqj PdfFuhdg| vhwwlqj dw }hur dowlwxgh lv bEfc %c |� ' �`|*`� ' f1
+Lq uhdolw|/ wlph lv d elw ydoxdeoh zkhq lw lv fohdu wkdw |rx zloo odqg rxw/ ehfdxvh wkh
gd| zloo hqg1 L ljqruh wklv frpsolfdwlrq1 Lw ohdgv wr PdfFuhdg| vhwwlqjv voljkwo|
kljkhu wkdq }hur hyhq zkhq d odqgrxw vhhpv lqhylwdeoh1,

Erxqgdu| frqglwlrq dw wkh �qlvk

Dw wkh �qlvk % ' f/ zh kdyh

` E�cfc A � '
Azlq

A

Rqh lv whpswhg wr vwduw zlwk

`�E�cfc A � ' f

`|E�c %c A � ' �Azlq

A 2

Wkhvh ydoxhv duh qrw d jrrg sodfh wr vwduw d qxphulfdo surfhgxuh krzhyhu/ ehfdxvh
hyhu|wklqj ehfrphv vlqjxodu dw wkh �qlvk1 ` lv qrw gl�huhqwldeoh= `� ' f iru srvlwlyh
h{fxuvlrqv exw `� ' 4 iru qhjdwlyh h{fxuvlrqv/ dv |rx orvh 683 srlqwv iru ehlqj dq
lqfk vkruw1

Wkhuhiruh/ L vwduw wkh surjudp rqh ploh rxw1 Wkh slorw vlpso| jolghv krph wkurxjk
vwloo dlu vr dv wr h{dfwo| xvh xs klv dowlwxgh/ ru/ li dowlwxgh lv lqvx!flhqw/ odqgv rxw1
Wkh PdfFuhdg| vhwwlqj lv wkdw vhwwlqj zklfk ohdgv wr mxvw xvlqj xs zkdwhyhu dowlwxgh
wkh slorw kdv1 Irupdoo|/ li |rx fdq pdnh lw wr wkh �qlvk/ vshhg dqg �qlvk wlphv duh
ghwhuplqhg iurp

rE�W�

�W
'

�

{%
+47,

A ' |n
{%

�W
�

Wkh vshhg �W ghshqgv rq E�c %c |�/ exw L djdlq vxssuhvv wkdw ghshqghqfh wr nhhs wkh
qrwdwlrq vlpsoh1 Wkhuhiruh/

` E�cf � %c |� '
Azlq

A
'

Azlq�
|n {%

�W

� �

4;



Wdnlqj ghulydwlyhv/

`|E�cf � %c |� ' � Azlq�
|n {%

�W

�2 +48,

`�E�cf � %c |� '
Azlq

A 2

{%

�W2
Y�W

Y�
+49,

'
Azlq�

| n {%

�W

�2 �

�SE�W�
� +4:,

Wkh odvw htxdolw| frphv iurp gl�huhqwldwlqj +47,/

_�

_�W
'

�Wr�E�W�� rE�W�

�W2
{% '

�SE�W�

�W2
{%�

Li |rx fdq*w pdnh lw edfn/ wkhq/ |rx jhw glvwdqfh srlqwv/ dqg`�c`| duh ghwhuplqhg
e| +45,/ +46,1 Wkh fxwr� ehwzhhq pdnlqj lw dqg qrw lv ghwhuplqhg iurp wkh pd{
jolgh dqjoh lq oliw2 vlqn/ l1h1 zkhq |rx  | dw }hur PdfFuhdg| vhwwlqj1

Qrz zh idfh d vpdoo whfkqlfdo qxlvdqfh1 Uljkw dw wkh fxwr� zkhuh |rx fdq pdnh
lw edfn dw ehvw u*(/ `� jrhv wr lq�qlw|/ dv �SE�W� jrhv wr }hur1 Wklv rffxuv ehfdxvh
rqh lqfk ohvv dqg |rx rqo| jhw glvwdqfh srlqwv/ vr |rx orvh 683 srlqwv lq dq lqfk�` lv
qrw gl�huhqwldeoh uljkw dw wkh PdfFuhdg| }hur jolghvorsh1 Krzhyhu/ wklv lv d vsxulrxv
uhvxow ri wkh glvfuhwh dssur{lpdwlrq1 Lq uhdolw|/ wkh ydoxh ri rqh lqfk/ rqh ploh rxw
grhv qrw ehfrph lq�qlwh ehfdxvh wkhuh lv vwloo vrph xqfhuwdlqw|/ qrw uhfrjql}hg e|
wkh glvfuhwh dssur{lpdwlrq1 Whfkqlfdoo|/ wkrxjk �SE�W� pd| jr wr }hur dv dowlwxgh
ghfolqhv wr wkh fxwr� iru pdnlqj lw edfn/ lw lv d ixqfwlrq zlwk qr olqhdu whup lq � +lwv
�uvw whup lv ri rughu �2,1 Wkhuhiruh `� ' .E`�E

��� '
U
E�SE�WE��� � ,�3�sE,�_, lv

vwloo �qlwh iru dq| frqwlqxrxv glvwulexwlrq rq oliw ,1 Wklv phdqv wkdw wkh `� ixqfwlrq
lv lq idfw gl�huhqwldeoh iru wkh �uhdo� sureohp zh zdqw wr vroyh wkdw doorzv xqfhuwdlqw|
derxw oliw doo wkh zd| wr wkh �qlvk1

L dyrlg wklv sureohp e| olqhduo| lqwhusrodwlqj` E�c %c |� ehwzhhq }hur +983 srlqwv,
dqg wkh qh{w dowlwxgh julg deryh PdfFuhdg| }hur1 Zlwk wklv lqwhusrodwlrq/ wkh lqwh0
judo ri `� lv vwloo ` / dqg h{shfwhg ydoxhv ryhu `� duh wkhuhiruh vwloo txlwh dffxudwho|
uhsuhvhqwhg1

Jhwwlqj ulg ri wlph dv d vwdwh yduldeoh

Lw lv d juhdw lqfrqyhqlhqfh wr kdyh wkh h{wud vwdwh yduldeoh |1 Li zh nhhs wklv
yduldeoh/ lw phdqv wkdw zh kdyh wr vroyh wkh sureohp qxphulfdoo| rq d 6 glphqvlrqdo
julg zklfk dggv juhdwo| wr wkh qxphulfdo gl!fxow|1

Wlph grhv ehorqj dv d vwdwh yduldeoh/ ehfdxvh rxu remhfwlyh lv qrqolqhdu lq wlph1
Lqwxlwlyho|/ li |rx kdyh ehhq uhdoo| vorz rq frxuvh vr idu/ wkh ydoxh lq whupv ri dfklhyhg
vshhg ri vdylqj dq h{wud plqxwh lv orzhu wkdq lw zrxog eh li |rx kdg ehhq uhdoo| idvw
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rq wkh frxuvh1 Dovr/ li |rx kdyh  rzq wkh frxuvh vr idu 98( vorzhu wkdq wkh zlqqhu/
odqglqj rxw rqh ploh vkruw kdv qr h�hfw rq |rxu vfruh zkhuh lw lv glvdvwurxv li |rx
 | dv idvw dv wkh zlqqhu1 Khqfh/ vrphzkdw sdudgr{lfdoo|/ |rx  | �qdo jolghv pruh
fdxwlrxvo| zkhq |rx duh zlqqlqj wkdq zkhq |rx duh orvlqj1 Krzhyhu/ lw lv fohdu wkdw
wklv lv d vpdoo h�hfw iru prvw  |lqj +deryh <33 srlqwv,/ dqg nhhslqj dq h{wud vwdwh
yduldeoh durxqg wr fdswxuh lw lv qrw zruwk wkh h�ruw1

Li wkh remhfwlyh zhuh wr plqlpl}h .EA �/ wkhq wkh wlph vshqw rq frxuvh vr idu zrxog
kdyh qr h�hfw rq krz |rx plqlpl}h ryhudoo h{shfwhg wlph1 Wkdw remhfwlyh fdqqrw eh
xvhg/ krzhyhu ehfdxvh lw lv dozd|v lq�qlwh= Li wkhuh lv dq| fkdqfh ri odqglqj rxw/ wkhuh
lv d srvlwlyh suredelolw| ri A ' 4/ dqg wkh h{shfwhg ydoxh ri dq| yduldeoh wkdw fdq eh
lq�qlwh zlwk srvlwlyh suredelolw| lv lq�qlwh1 Wklv dssurdfk ohdgv wr }hur PdfFuhdg|
vhwwlqjv dozd|v1 Dovr/ frqwhvw uxohv gr jlyh srlqwv iru vshhg qrw wlph1

Wr vlpsoli| wkh vroxwlrq/ wkhq/ L dyrlg wlph h�hfwv dqg fdofxodwh PdfFuhdg| ydoxhv
dvvxplqj |rx*uh surfhhglqj dorqj frxuvh dw wkh zlqqlqj vshhg1 Irupdoo|/ L dssur{l0
pdwh +48, dqg +4:, e|

`|E�c %� � � �

Azlq

`�E�c %� � �

Azlq

�

�SE�W�
�

Vlqfh wlph | glvdsshduv iurp wkhvh ixqfwlrqv/ lw glvdsshduv iurp doo `�c`| dw hduolhu
srlqwv lq wkh  ljkw zkhq zh lwhudwh edfnzdugv1

Qrz zh kdyh `|E�cf �{%� dqg `�E�cf �{%� rqh ploh rxw/ iru hdfk ydoxh ri
oliw ,1 Qrwlfh wkdw wkh PdfFuhdg| vhwwlqj lv

b E�cf �{%c |� ' �`�*`| ' �SE�W� +4;,

mxvw dv |rx zrxog h{shfw1

Prylqj edfn dgglwlrqdo vwhsv

Dw wklv srlqw/ zh duh uhdg| wr pryh uhfxuvlyho| edfn wr wkh vwduw1 Lw zrunv dv
iroorzv1

41 Zh kdyh `|E�
�c %��c`�E�

�c %�� dqg khqfh bE��c %��c wkh PdfFuhdg| ydoxh dw hdfk
khljkw �� dw ploh %�1

51 Iru hdfk ydoxh ri oliw , dqg dowlwxgh ��/ zrun edfnzdugv wr �qg wkh khljkw � dw
zklfk |rx pxvw vwduw/ wr jolgh wkurxjk oliw2vlqn , dw PdfFuhdg| vhwwlqj bE��c ,��/
dqg duulyh dw khljkw ��1 Wklv jlyhv kdyh `�E�c %c ,�c `|E�c %c ,� dqg khqfh wkh
PdfFuhdg| vhwwlqj bE�c %c ,� dw % ' %��{% dqg �/ e| surshuw| +:,/ li |rx fkrvh
wr fuxlvh1
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61 Iru ydoxhv � ehorz wkdw uhdfkhg e| zrunlqj edfn iurp �� ' f/ |rx jhw wkh
odqgrxw ydoxhv ri `�/ `, dv jlyhq e| +45, +46,

71 Qrz fkhfn iru wkhupdolqj1 Li oliw , � r4�? lv juhdwhu wkdq wkh PdfFuhdg| ydoxh
bE�c ,c %� frpsxwhg e| fuxlvlqj lq vwhs 506/ wkhq |rx zdqw wr folpe1 \rx zloo
frqwlqxh folpelqj xqwlo wkh fuxlvh PdfFuhdg| fdofxodwhg lq 506 lv kljkhu wkdq
wkh oliw/ ru wkh wrs ri wkh wkhupdo/ zklfkhyhu frphv �uvw1

81 \rx qrz kdyh`�E�c %c ,�c`�E�c %c ,� rqh ploh iduwkhu edfn1 Ilqg`�E�c %�c`|E�c %�
e| dyhudjlqj ryhu srvvleoh oliw vwuhqjwkv1 Uhsruw wkhPdfFuhdg| ydoxhv bE�c %� '
�`�E�c %�*`|E�c %�1 Jr edfn wr vwhs 41
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