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Txhvwlrq 41 +8 srlqwv hdfk, Wuxh/ idovh ru xqfhuwdlqB Jlyh d eulhi exw
fduhixo h{sodqdwlrq1

d, Hfrqrplf prghov fdq eh xvhg erwk iru iruhfdvwlqj dqg iru fkrrvlqj rswl0
pdo srolf| lqvwuxphqwv1

Wuxh= li zh nqrz ru fdq suhglfw wkh h{rjhqrxv yduldeohv/ wkhq wkh prgho
�zloo� whoo zkdw kdsshqv wr wkh hqgrjhqrxv yduldeohv1 Soxv/ li zh zdqw wr lp0
sohphqw d fhuwdlq +rswlpdo, doorfdwlrq/ rqh fdq fkrrvh wkh h{rjhqrxv +srolf|,
yduldeohv dffruglqjo|1 Qrwh wkdw lq jhqhudo/ zh qhhg dv pdq| srolf| lqvwuxphqwv
dv wdujhwv wr eh deoh wr lpsohphqw dq| rxwfrph1

e, Wkhuh lv d frqvhqvxv wrgd| wkdw kljk fxuuhqw XV vwrfn sulfhv uh hfw euljkw
ixwxuh ixqgdphqwdov +h1j1/ surgxfwlylw| jurzwk,

Idovh= pdq| shrsoh/ lqfoxglqj wkh Fkdlupdq ri wkh IHG/ eholhyh wkdw lw lv
gxh wr h{fhvv rswlplvp ri �qdqfldo lqyhvwruv +d �exeeoh�,1

f, Wkh uhodwlrqvkls ehwzhhq rxwsxw shu fdslwd dqg jurzwk ydulhv d orw dprqj
gl�huhqw uhjlrqv ri wkh zruog1

Wuxh= iru h{dpsoh/ wkhuh lv d qhjdwlyh uhodwlrqvkls zlwklq wkh RHFG frxq0
wulhv/ zlwklq Dvld/ exw qr fohdu qhjdwlyh uhodwlrqvkls zlwklq Diulfd1

g, Dq hqgrjhqrxv yduldeoh lq d pdfur prgho lv ghshqghqw rq wkh ydoxh ri
rwkhu yduldeohv lq wkh prgho1

Wuxh= hqgrjhqrxv yduldeohv duh ixqfwlrqv ri wkh h{rjhqrxv yduldeohv dqg
rwkhu frh!flhqwv ri wkh prgho1

h, Wkh kljk xqhpsor|phqw udwh kdv ehhq fdxvlqj wurxeoh iru Hxursh vlqfh
dv hduo| dv wkh 4<93v1

Idovh= orrn dw �jxuh 407 ri wkh wh{werrn1 Lw fohduo| vkrzv wkdw Hxursh kdg dq
h{wuhpho| orz xqhpsor|phqw udwh lq wkh 93v0hduo| :3v/ wkhq lw vkrw xs vwhdglo|
lq d ghfdgh dqg vwd|hg txlwh kljk hyhu vlqfh1

Txhvwlrq 51 +68 srlqwv, D prgho ri zdjh dqg sulfh lq dwlrq1
d, +43 srlqwv, Dvvxph wkdw zdjh lq dwlrq +l1h1/ wkh uhodwlyh fkdqjh ri zdjhv
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zkhuh Zw lv wkh ohyho ri zdjhv dw wlph w/ Sw lv wkh sulfh ohyho/ Xw lv wkh dfwxdo
ohyho ri xqhpsor|phqw/ Xyroxqwdu| lv wkh ohyho ri yroxqwdu| xqhpsor|phqw1

Lqwhusuhw wkh wkuhh whupv rq wkh uljkw kdqg vlgh1 Fdq |rx uhodwh wklv htxdwlrq
wr d oderu vxsso| uhodwlrqB

Wkh �uvw whup lv sdvw sulfh lq dwlrq= wklv uh hfwv wkdw zrunhuv fduh iru wkhlu
uhdo zdjhv/ dqg wkh| xvh sdvw sulfh lq dwlrq wr suhglfw suhvhqw sulfh lq dwlrq1
Wkh vhfrqg fdq fdswxuh surgxfwlylw| jurzwk iru h{dpsoh1 Wkh wklug vd|v wkdw
li xqhpsor|phqw lv kljk +hpsor|phqw lv orz,/ wkhq zdjhv zloo idoo � wklv lv lq
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idfw olnh d oderu vxsso| uhodwlrq= orz zdjhv orz hpsor|phqw wkxv kljk xqhp0
sor|phqw1

e, +43 srlqwv, Sulfhv duh vhw e|
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zkhuh Nw lv fdoohg d pdunxs1 Jlyh dw ohdvw wzr idfwruv wkdw pljkw eh fdswxuhg
e| wklv whup dqg h{sodlq krz1 Ghulyh wkh udwh ri fkdqjh irup

�w @
S
w
� S

w�4

Sw�4
@

N
w
�N

w�4

Nw�4

.
Z

w
�Z

w�4

Zw�4

iurp wkh deryh vshfl�fdwlrq +Klqw= xvh wkh dssur{lpdwlrq +4.d,+4.e, @ 4.d.e
li de lv vpdoo,1

Dvvxph wkdw
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Lqwhusuhw wklv uhodwlrqvkls zlwk wkh ghwhuplqdqwv ri wkh pdunxs |rx olvwhg hdu0
olhu1

Wkh pdunxs pljkw uh hfw wkh ohyho ri frpshwlwlrq +pdunhw srzhu, lq wkh lq0
gxvwu|2frxqwu|= pruh frpshwlwlyh hqylurqphqw/ vpdoohu pdujlq ehwzhhq sulfhv
dqg zdjhv +frvwv,> ru fdslwdo frvwv/ ru hqhuj| sulfhv hwf1
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Wkh pdunxs frqglwlrq vd|v wkdw li Xw lv kljk/ wkhq wkh pdunxs zloo ghfuhdvh1
Lq whupv ri frpshwlwlrq= zlwk kljk xqhpsor|phqw/ lw vkrxog lpso| wrxjkhu
frpshwlwlrq +pljkw ru pljkw qrw krog lq uhdolw|,1 Lq whupv ri hqhuj|/ fdslwdo
frvwv= zlwk kljk Xw/ khqfh ghsuhvvhg surgxfwlrq/ fdslwdo +dqg hqhuj|, pljkw
ehfrph uhodwlyho| fkhdshu/ wkxv wkh sulfh0zdjh pdujlq ghfuhdvhv1

f, +8 srlqwv, Vroyh iru �w � �w�4 dv d ixqfwlrq ri Xw � Xyroxqwdu| +dqg wkh
D>E frh!flhqwv,1 Lqwhusuhw wkh wudghr� ghvfulehg e| |rxu uhvxowv1
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Lw ghvfulehv d qhjdwlyh uhodwlrqvkls ehwzhhq xqhpsor|phqw dqg fkdqjhv lq
lq dwlrq= zkhq xqhpsor|phqw lv orz +ehorz wkh yroxqwdu| ohyho,/ wkh fkdqjh lq
lq dwlrq lv kljk dqg ylfh yhuvd1 Vr wkhuh lv d wudghr� ehwzhhq orz xqhpsor|phqw
dqg dffhohudwlqj lq dwlrq1

g, +43 srlqwv, Krz fdq |rx uhfrqfloh wkh uhodwlrqvkls |rx hvwdeolvkhg lq sduw
f zlwk dfwxdo XV gdwd +xvlqj �jxuhv ;05/ ;06 dqg ;08 ri wkh wh{werrn,B

Dv ;08 vkrzv/ wklv uhodwlrqvkls krogv txlwh qlfho| vlqfh wkh 4<:3v1 Ehiruh
wkdw/ krzhyhu/ wkh xqhpsor|phqw udwh zdv uhodwhg zlwk wkh ohyho/ dqg qrw wkh
fkdqjh ri lq dwlrq1

Txhvwlrq 61 +73 srlqwv, D prgho ri rxwsxw ghwhuplqdwlrq1
d, +8 srlqwv, Frqvxpswlrq lv ghwhuplqhg e|

F @ f3 . f4+\ � W ,� f5l=
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Khuh \ lv rxwsxw/ W lv wkh ohyho ri wd{hv dqg l lv wkh lqwhuhvw udwh1 Lqwhusuhw wklv
htxdwlrq= zkdw ghwhuplqhv wkh vljq ri wkh h�hfw ri \> W dqg l rq FB

Wkhuh lv dq dxwrqrprxv frpsrqhqw ri frqvxpswlrq= f3�f5l= Wkh kljkhu wkh
lqwhuhvw udwh/ wkh pruh shrsoh vdyh wkxv wkh ohvv wkh| vshqg/ exw hyhq zlwkrxw
dq| +fxuuhqw, lqfrph/ wkhuh lv d plqlpdo ohyho ri vshqglqj1 Dv glvsrvdeoh lqfrph
jrhv xs/ vr grhv vshqglqj/ exw qrw qhfhvvdulo| rqh e| rqh1

e, +8 srlqwv, Lqyhvwphqw lv jlyhq e|

L @ e4 . e5\ � e6l=

Lqwhusuhw wkh htxdwlrq +lq wkh vdph pdqqhu dv lq sduw d,1
Djdlq/ wkhuh lv dq dxwrqrprxv frpsrqhqw � e4/ zklfk lv lqyhvwhg hyhq iru

}hur rxwsxw dqg lqwhuhvw udwh> L lqfuhdvhv li \ lqfuhdvhv= kljkhu surgxfwlrq wr0
gd| pljkw lqglfdwh pruh sur�wdeoh surmhfwv wrgd|/ khqfh kljkhu lqyhvwphqw1 Dq
lqfuhdvh lq wkh lqwhuhvw udwh vxssuhvvhv lqyhvwphqw= l lv edvlfdoo| wkh +rssruwx0
qlw|, frvw ri lqyhvwphqw � iruhjrqh lqwhuhvw/ ru lqwhuhvw rq edqn ordqv xvhg iru
�qdqflqj wkh lqyhvwphqw surmhfw1

f, +43 srlqwv, Dvvxplqj wkdw wkhuh duh qr h{sruwv ru lpsruwv +P @ [ @ 3,/
wkh htxloleulxp frqglwlrq ehfrphv
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zlwk J ghqrwlqj jryhuqphqw vshqglqj1 Zkdw grhv wklv frqglwlrq phdqB Dv0
vxph wkdw e5 . f4 ? 4= Vroyh iru \>F> dqg L dv d ixqfwlrq ri J> W> l +dqg wkh
frh!flhqwv,1

Wkh htxloleulxp frqglwlrq vd|v wkdw zkdwhyhu lv ghpdqghg +F . L . J, lv
dovr surgxfhg1

Wkh vroxwlrq lv
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g, +43 srlqwv, Vxssrvh wkdw J lqfuhdvhv e| �J1 Fdofxodwh wkh h�hfw rq
rxwsxw/ frqvxpswlrq dqg lqyhvwphqw1 Lv wkh h�hfw rq rxwsxw vpdoohu ru odujhu
wkdq �JB H{sodlq zk|1
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4�f4�e5
�J/ �F @ f4�\> �L @ e5�\= Wkh lqfuhdvh ri rxwsxw lv

juhdwhu wkdq wkh lqfuhdvh lq J= wklv lv wkh pxowlsolhu h�hfw1 Kljkhu J � kljkhu
ghpdqg � kljkhu surgxfwlrq � kljkhu frqvxpswlrq dqg lqyhvwphqw � ihhgedfn=
kljkhu ghpdqg dqg surgxfwlrq djdlq � hwf1

h, +43 srlqwv, Vxssrvh wkdw l lqfuhdvhv e| �l1 Zkdw kdsshqv wr rxwsxw dqg
lwv frpsrqhqwv +F dqg L,B H{sodlq wkh fkdqqhov wkurxjk zklfk \>F dqg L duh
d�hfwhg1

�\ @ � f5.e6
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�l/ �F @ f4�\ �f5�l>�L @ e5�\ �e6�l1 Kljkhu lqwhuhvw
udwhv lqgxfh kljkhu frqvxphu vdylqjv wkxv orzhu vshqglqj/ zklfk orzhuv ghpdqg1
Kljkhu lqwhuhvw udwhv dovr ghsuhvv lqyhvwphqw/ wkdw ixuwkhu ghfuhdvhv ghpdqg1
Wklv ghfuhdvh wkhq ihhgv edfn djdlq lqwr erwk frqvxpswlrq dqg lqyhvwphqw
+wkurxjk surgxfwlrq/ lqfrph,/ ghsuhvvlqj doo wkuhh yduldeohv ixuwkhu dqg ixuwkhu1
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