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lq DGDP dqg GUHDP

+Gudiw iru zrunlqj sdshu sxeolfdwlrq,

Devwudfw=

Edvhg rq wkh g|qdplf pd{lpl}dwlrq sureohp ri d uhsuhvhqwdwlyh
�up/ zh ghulyh wkh xvhu frvw ri fdslwdo lq wkh fdvh ri sxuh ghew �qdqfh/
dqg sxuh �qdqfh wkurxjk uhwdlqhg hduqlqjv uhvshfwlyho|1 E| grlqj wklv
lw lv srvvleoh wr ghwhuplqh zkhq wkh xvhu frvw h{suhvvlrq dgrswhg lq
DGDP lv htxlydohqw wr wkh xvhu frvw h{suhvvlrq xvhg lq GUHDP1 Wkh
dqdo|vlv hqfrpsdvvhv vrph qryho ihdwxuhv1 Iluvw ri doo zh ghulyh d
jhqhudo h{suhvvlrq iru wkh oltxlgdwlrq ydoxh ri wkh �up/ zklfk zh xvh
dv wkh �upv ghew uhvwulfwlrq lq wkh fdvh ri sxuh ghew �qdqfh1 Vhfrqgo|/
wklv doorzv xv wr glvfxvv krz wkh xvhu frvw ri fdslwdo fkdqjhv/ jlyhq
sxuh ghew �qdqfh/ zkhq d vwulfwhu uhvwulfwlrq rq wkh pd{lpxp dprxqw
ri ghew lv lpsrvhg1

FMP47<<;1wh{

Nh|zrugv= Xvhu frvw/ wd{hv1

Prghojuxsshsdsluhu hu lqwhuqh duehmgvsdsluhu1 Gh nrqnoxvlrqhu/ ghu gudjhv l sdsluhuqh/ hu
lnnh hqgholjh rj ndq yéuh éqguhw lqghq rsvwloolqjhq di q|h prghoyhuvlrqhu1 Ghw khqvwloohv
ghuiru/ dw ghu nxq flwhuhv iud prghojuxsshsdsluhuqh hiwhu diwdoh phg Gdqpdunv Vwdwlvwln1
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4 Lqwurgxfwlrq

Lqlwldwlqj iurp wkh vhplqdo zrun ri Mrujhqvrq +4<96,/ d odujh olwhudwxuh kdv
lqyhvwljdwhg wkh xvhu frvw ri fdslwdo1 Lq uhfhqw |hduv wkh irfxv ri uhvhdufk kdv
pdlqo| ehhq rq wkh h�hfw ri wd{hv dqg lq dwlrq rq wkh xvhu frvw ri fdslwdo1
Dv iru wkh suhvhqw sdshu/ wkh irfxv lv vroho| rq wkh iruphu1 Vshfl�fdoo| zh
duh frqfhuqhg zlwk krz wkh xvhu frvw ri fdslwdo lv d�hfwhg e| wkh lqwhusod|
ehwzhhq wd{hv dqg ghw suhihuuhg fkrlfh ri �qdqfh= ghew ru uhwdlqhg hduqlqjv14

Wr dffrpsolvk wklv/ zh frqvlghu wkh g|qdplf pd{lpl}dwlrq sureohp ri d
uhsuhvhqwdwlyh �up1 Wkh �up lv dvvxphg wr pd{lpl}h lw*v pdunhw ydoxh/ zkloh
ehlqj vxemhfw wr Gdqlvk wd{ odzv1 Wkh dqdo|vlv lv suhiruphg lq frqwlqrxv
wlph/ wd{hv dqg wkh lqwhuhvw udwh duh dvvxphg frqvwdqw1 Wkh vshfl�fv duh
suhvhqwhg ehorz1 Zh vwduw rxw e| suhvhqwlqj wkh edvlf vhw xs lq vhfwlrq 5141
Lq vhfwlrq 515 wkh pd{lpl}dwlrq sureohp lv vxevhtxhqwo| vroyhg/ dqg xvhu
frvwv duh ghulyhg iru wkuhh fdvhv= sxuh ghew �qdqfh/ �qdqfh wkurxjk uhwdlqhg
hduqlqjv/ dqg dq lqwhuphgldwh fdvh/ zkhuh wkh �up lv lqgl�huhqw ehwzhhq wkh
xvh ri ghew ru uhwdlqhg hduqlqjv1 Vhfwlrq 6 lv uhvhuyhg iru glvfxvvlrq dqg
frqfoxglqj uhpdunv1

5 Dqdo|vlv

514 Vhw0xs

Wkh ydoxh iru wkh �up lv ghwhuplqhg e| dq duelwudjh frqglwlrq zklfk vwdwhv/
wkdw wkh diwhu wd{ jdlq irup lqyhvwlqj lq vkduhv pxvw htxdo wkh diwhu wd{ |lhog
rq erqgv

E�� |o� �T E|� ' E�� |}� �T E|� n E�� |_�( E|� � +4,

|oc |}c |_ ghqrwhv wd{hv rq lqwhuhvw lqfrph/ fdslwdo jdlqv dqg glylghqgv uhvshf0
wlyho|1 T E|� lv wkh ydoxh ri wkh �up/ dqg ( E|� duh glylghqgv 1 � lv wkh udwh
ri lqwhuhvw rq erqgv1 Lqwhjudwlqj +4, |lhog=

Tf '
�� |_
�� |}

]
"

f

(E��e
3

E�3|o��

E�3|}�
�

_�� +5,

+5, lpsolhv/ wkdw wkh pd{lpl}dwlrq ri glylghqgv iru wkh rzqhuv/ duh htxlydohqw
wr pd{lpl}lqj wkh suhvhqw ydoxh ri wkh frpsdq|1 E| gh�qlwlrq/ glylghqgv
duh jlyhq e|

( E|� ' E�� |S� ER E|�8 Eg E|� c uE|��� �E|�uE|�� �� E|��

n|S	B� E|�� ^ E|� U E|� n K E|� +6,

4Zh devwudfw iurp wkh fdvh zkhuh �upv �qdqfh wkhlu lqyhvwphqwv wkurxjk qhz vkduhv
lvvxlqj1
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zkhuh |S lv wkh frusrudwh wd{/ R lv wkh sulfh ri rxwsxw/ 8 Egcu� lv wkh frqvwdqw
uhwxuqv whfkqrorj| dydlodeoh wr wkh �up/ g lv wkh vwrfn ri fdslwdo/ dqg u
ghqrwhv wkh oderxu lqsxw1 � lv wkh uhdo zdjh/ � lv wkh vwrfn ri ghew dw
wlph |c 	B lv wkh udwh ri ghsuhfldwlrq doorzdqfhv/ � lv wkh errn ydoxh ri wkh
fdslwdo vwrfn/ ^ lv wkh sulfh rq qhz fdslwdo/ U ghqrwhv lqyhvwphqwv dqg �qdoo|
K ghqrwhv wkh dprxqw ri eruurzlqj gxulqj wkh wlph lqwhuydo | wr | n{|� Dv
xvxdo/ fdslwdo lv dffxpxodwhg dffruglqj wr

�g E|� ' U E|�� Bg E|� +7,

zkhuh B dffruglqjo| uhsuhvhqw wkh udwh ri +wuxh, hfrqrplf ghsuhfldwlrq1 Wkh
errn ydoxh ri wkh fdslwdo vwrfn hyroyhv lq dffrugdqfh zlwk ED� G

�� E|� ' ^ E|� U E|�� 	B� E|� +8,

Dgglwlrqdoo| wkh vwrfn ri +jurvv, ghew ulvhv zlwk eruurzlqj=5

�� E|� ' K E|� � +9,

Ixuwkhupruh/ edvhg rq ghulydwlrqv dorqj wkh olqhv ri Kd|dvkl +4<;5,/ zh
lpsrvh wkh iroorzlqj uhvwulflwrqv rq wkh pd{lpxp dprxqw ri ghew wkdw d
�up fdq rewdlq

g E|�
q E|� E�� |}�

�� |_
n

� E|� E�� |}�

�� |_
� E|� � � E|� +:,

dqg
� E|� � f� +;,

E.� vwdwhv/ wkdw wrwdo ghewv duh qrw doorzhg wr ulvh deryh d zhljkwhg vxp
ri wkh fdslwdo vwrfn dqg lwv errn ydoxh/ zkhuh wkh zhljkwv duh wkh vkdgrz
sulfh rq wkh uhvshfwlyh fdslwdo vwrfnv fruuhfwhg iru wd{hv rq fdslwdo jdlqv dqg
glylghqgv1 Zh lpsrvh wkh uhvwulfwlrq E.� vr dv wr fdswxuh/ wkdw d srwhqwldo
fuhglwru lv sduwldo wr vxsso|lqj wkh �up zlwk ixqgv rqo| lq wkh suhvhqfh ri
dghtxdwh froodwhudo1 Jlyhq wklv/ E.� vlpso| gh�qhv �dghtxdwh� froodwhudo/ dv
wkh oltxlgdwlrq ydoxh ri wkh �up1 Wkdw +:, lq idfw fdswxuhv wklv lv suryhq
lq dsshqgl{ D16 Lq vhfwlrq 6 zh glvfxvv wkh lpsolfdwlrqv ri uhod{lqj wklv
dvvxpswlrq1

Wkh uhvwulfwlrq EH� hqvxuhv/ wkdw wkh �up*v ghew fdqqrw eh qhjdwlyh1 Wklv
pljkw qrw eh dq lqqrfhqw dvvxpswlrq vlqfh lw frxog kdyh vrph lq xhqfh rq
wkh xvhu frvw h{suhvvlrq lq wkh fdvh ri uhwdlqhg hduqlqjv1 Lq sulqflsoh/ rqh
frxog lpsrvh d plqlpxp uhvwulfwlrqv rq glylghqg sd|0rxwv lq vwhdg ri EH�1
Hlwkhu zd|/ wkh srlqw lv wkdw zh devwudfw iurp wkh fdvh zkhuh wkh �up frxog
dfw dv d �qdqfldo lqwhuphgldu|1

5Uhphpehu wkdw h{shqfhv iru lqwhuhvwv duh dffrxqwhg iru lq +6, =
6Lq wkh vwdwlrqdu| vwdwh � dqg jlyhq sxuh ghew �qdqfh 0 +:,frodsvhv wr wkh vrphzkdw

qhdwhu h{suhvvlrq=
+4� }, tN . }D @ E=

zkhuh } @ wf
a

�

+4�wf,l.
a

�

= Vhh dsshqgl{ F iru ghwdlov1
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515 Vroylqj wkh prgho

Wkh �up*v sureohp lv wr fkrrvh d vhtxhqfh iUc Kcgc�c�j"
f

vr dv wr pd{l0
pl}h +5,1 Wkh +fxuuhqw ydoxh, Kdplowrqldq frqqhfwhg wr wkh sureohp fdq eh
vwdwhg7

M EUc Kcgc uc�c�c kc qc �c bc #�

'
�� |_
�� |}

k
E�� |S� ER8 Egcu�� �u� ��� n |S	B�� ^U n K

l

nkKn q EU � Bg� n �
�
^U � 	B�

�
n b

#
g

q
�3|_

�3|}

n
�

�3|_

�3|}

���

$
n #�

Wkh �uvw rughu frqglwlrqv iru wkh vwdwh yduldeohv uc U dqg iru wkh frqwurov
gc�/� duh ghulyhg lq wkh dsshqgl{1 Lq zkdw iroorzv/ zh olplw rxu dwwhqwlrq
wr wkh vwdwlrqdu| vwdwh1

Lq wkh devhqfh ri frqyh{ frvwv ri lqvwdoodwlrq/ lqyhvwphqwv duh qr orqjhu gh0
whuplqhg e| wkh �uvw rughu frqglwlrqv1 Lq vwhdg wkh| duh ghwhuplqhg wkurxjk
wkh frqwurov �cgc vr dv wr hqvxuh wkdw wkh gluhfw frvw ri lqyhvwphqwv ^ �3|_

�3|}

htxdov pdujlqdo ehqh�w1 Wkh pdujlqdo ehqh�w fdq eh ghfrpsrvhg lqwr wkh
ydoxh ri lqfuhdvlqj wkh vwrfn ri fdslwdo e| rqh xqlw Eq� dqg wkh ydoxh lq whupv
ri wkh lqfuhdvh lq wkh errn ydoxh ri wkh fdslwdo vwrfn ^� G

MU G ^
�� |_
�� |}

' q n ^�� +<,

Dv iru wkh lqwhqvlw| ri eruurzlqj/ wklv wrr lv uhjxodwhg lqgluhfwo| wkurxjk wkh
uhohydqw frqwurov/ Ccg� Lq rswlpxp/ wkh vkdgrz sulfh rq eruurzlqj/ �kc zloo
htxdo wkh pdujlqdo ehqh�w wr lqfuhdvhg eruurzlqj lq wkh vkdsh ri glvsrvdeoh
glylghqgv �3|

_

�3|}
=

Mu G
�� |_
�� |}

' �k� +43,

Ixuwkhupruh/ wkh vkdgrz sulfh ri lqfuhdvlqj wkh errn ydoxh/ lv ghwhuplqhg
e| wkh glvfrxqwhg ydoxh ri ghsuhfldwlrq doorzdqfhv/ l1h1

M� G � '

�
�3|_

�3|}

�
|S	B�

E�3|o��

E�3|}�
n 	B � b

E�3|o��

E�3|}�

� � +44,

b uh hfwv zkhwkhu wkh Nxkq0Wxfnhu frqglwlrq E.� lv elqglqj ru qrw1 Khqfh/
wkh udwh ri glvfrxqwlqj/ zkhq lw frphv wr wkh ghsuhfldwlrq doorzdqfhv/ gh0
shqgv rq zklfk �uhjlph� zh duh frqvlghulqj> ghew �qdqfh ru uhwdlqhg hduq0
lqjv1

Wkh vwrfn ri ghew lv lpsolflwo| ghwhuplqhg e|

M� G b� # '

�
�� |_
�� |}

��
E�� |o� �

E�� |}�
� E�� |S� �

�
� +45,

7Wlph vxevfulswv duh vxssuhvvhg iurp qrz rq1
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Wkh uljkw kdqg vlgh h{suhvv wkh frvw gl�huhqwldo ehwzhhq udlvlqj ixqgv iru lq0
yhvwphqwv wkurxjk uhwdlqhg hduqlqjv

�
E�3|o��

E�3|}�

�
ru ghew EE�� |S� �� uhvshfwlyho|�

Reylrxvo|/ erwk Nxkq0Wxfnhu frqglwlrqv fdqqrw eh elqglqj vlpxowdqhrxvo|
+l1h1 erwk b dqg # fdqqrw eh srvlwlyh dw wkh vdph wlph,/ vlqfh wkdw zrxog lp0
so| wkdw wkh udwlr ri ghew wr oltxlgdwlrq ydoxh lv 4/ dqg wkdw wkh vwrfn ri ghew
lv }hur1 Khqfh/ zh duh ohiw zlwk wkuhh fdvhv Eb : fc # ' f� c Eb ' fc # : f� dqg
Eb ' fc # ' f�> l1h1 ixoo ghew �qdqfh/ �qdqflqj vroho| wkurxjk uhwdlqhg hduq0
lqjv dqg dq lqwhuphgldwh fdvh/ zkhuh wkh �up lv lqgl�huhqw ehwzhhq uhwdlqhg
hduqlqjv dqg ghew dv wkh vrxufh ri �qdqfh1 Wklv odvw vlwxdwlrq dulvhv li wkh
frvw ri wkh gl�huhqw vfkhphv ri �qdqfh duh lghqwlfdo= E�3|o��

E�3|}�
' E�� |S�1 Khqfh/

lq wklv fdvh/ qhlwkhu +:, qru +;, lv elqglqj1

Ilqdoo| zh kdyh wkh �uvw rughu frqglwlrq zlwk uhvshfw wr wkh vwrfn ri fdslwdo

Mg G E�� |S� R8g ' ^

3
EEC�� |S	B�

E�3|o��

E�3|}�
n 	B � b

�3|
_

�3|}

�
4
FFD

#
E�� |o� �

E�� |}�
n B � b

�3|_

�3|}

$
�

Wkh ohiw kdqg vlgh uhsuhvhqwv wkh uhtxluhg uhwxuq rq fdslwdo lqyhvwphqwv qhw ri
wd{hv1 Wkh uljkw kdqg vlgh lv wkh pdujlqdo frvw dvvrfldwhg zlwk lqyhvwphqwv1

Wkhvh frvwv uh hfw wkh gluhfw +h�hfwlyh, frvw ri lqyhvwlqj/ ^

3
C�� |S

	B
E�3|o��

E�3|}�
n	B3

b

�3|
_

�3|}

4
D c

wkh rssruwxqlw| frvwv ri lqyhvwlqj/ E�3|o��

E�3|}�
n Bc dqg �qdoo| wkh frvw ri udlvlqj

wkh ixqgv iru lqyhvwlqj/ l1h1 wkh frvw ri �qdqfh/ b
�3|

_

�3|}

1 Hylghqwo| xvhu frvw gh0

shqg rq zkhwkhu +:, ru +;, lv elqglqj ru qrw1 Lw fdq wkhuhiruh eh vkrzq +vhh
dsshqgl{ E,/ wkdw wkhuh duh wkuhh srvvleoh xvhu frvw h{suhvvlrqv ghshqglqj
rq zklfk ri wkh Nxkq0Wxfnhu frqglwlrqv +li dq|, krog1

FDVH L= Sxuh ghew �qdqfh
�
b : fc # ' f( E�3|o��

E�3|}�
: E�� |S� �

�

R8g '
^

E�� |S�

#
�� |S	B

E�� |S� �n 	B

$
EB n E�� |S� �� +46,

Wkh ohiw kdqg vlgh lv wkh uhtxluhg +suh0wd{, pdujlqdo |lhog rq fdslwdo lqyhvw0
phqwv/ dqg wkh uljkw kdqg vlgh htxdov xvhu frvwv jlyhq sxuh ghew �qdqfh1
Wkh xvhu frvwv frqvlvwv ri wkh frvw ri fdslwdo qhw ri ghsuhfldwlrq doorzdqfhv
/ ^

�
�� |S

	B

E�3|S��n
	B

�
c wkh +rssruwxqlw|, frvw ri ixqgv � E�� |S� dqg ri wkh frvwv

iurp ghsuhfldwlrq ri h{lvwlqj fdslwdo vwrfn B1 Wkh odvw whup �

E�3|S�
lv suhvhqw

gxh wr wd{dwlrq ri frusrudwh uhyhqxh1 Wr h{dplqh wkh h�hfw ri ghsuhfldwlrq
doorzdqfhv pruh fduhixoo|/ rq fdq uhzulwh E��� vr dv wr |lhog

R8g ' ^

#
� n B � E�� |S� �

#
	B � B

E�� |S� �n 	B

$$
+47,
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Li 	B � B : f wklv h{suhvvlrq whqg wr uhgxfh xvhu frvw1 Qrwlfh/ wkdw li 	B ' B
wkhq xvhu frvwv froodsvhv wr ^ E� n B� c dqg khqfh lv lqghshqghqw ri frusrudwh
wd{hv1 Wr xqghuvwdqg zk| wklv lv wkh fdvh/ uhphpehu wkdw wkh �up �qdqfhv
lw*v lqyhvwphqwv vroho| wkurxjk eruurzlqj/ dqg wkdw doo uhqwv duh devruehg e|
wkh vhuylflqj ri lwv ghew reoljdwlrqv +wklv zdv lqvxuhg e| xvlqj wkh uhvwulfwlrq
E.��1 Sur�wv/ �c duh jhqhudoo| gh�qhg dv wrwdo uhyhqxhv/ 8 Egcu�c ohvv wrwdo
frvw/ l1h1

� ' 8 Egcu�� �g � �uc

zkhuh � ' � n B18 Lqwhuhvw sd|phqwv dqg oderu h{shqvhv duh wd{ ghgxfwleoh/
dqg vr lv wkh frvw gxh wr ghsuhfldwlrq dv 	B ' B� Wkhuhiruh diwhu wd{ sur�wv
pxvw eh htxdo wr=

� E�� |S� ' E�� |S� E8 Egcu�� �g � �u� � +48,

Khqfh/ dv E�D� vwdwhv/ rxwsxw dqg doo lqsxwv duh wd{hg dw wkh vdph udwh1 Wklv
lv d qhdw uhvxow/ ehfdxvh lw lpsolhv wkdw frusrudwh wd{hv duh/ lq wklv vshfl�f
vfhqdulr/ htxlydohqw wr d wd{ rq sur�wv1 Khqfh/ wkh lqyhvwphqw ehkdylru ri
wkh �up lv frpsohwho| xqd�hfwhg e| |S19 Wklv lv wkh lqwxlwlrq ehklqg wkh xvhu
frvw h{suhvvlrq E�e� zkhq 	B ' B1

Lq Ghqpdun/ krzhyhu/ ghsuhfldwlrq doorzdqfhv duh 63( rq pdfklqhu| zklfk
xqgrxewhgo| h{fhhgv wkh udwh ri wuxh hfrqrplf ghsuhfldwlrq/ d vlwxdwlrq riwhq
odehohg dffhohudwhg ghsuhfldwlrq1 Xqghu wkhvh flufxpvwdqfhv +l1h1 sxuh ghew
�qdqfh dqg 	B : B, frusrudwh wd{hv zloo whqg wr uhgxfh xvhu frvw/ d skhqrphqd
vrphwlphv uhihuuhg wr dv �wkh wd{dwlrq sdudgr{�1 Wkh lqwxlwlrq ehklqg wklv
uhvxow lv txlwh vlpsoh lq wkh oljkw ri wkh suhylrxv frqvlghudwlrqv1 Dv qrwhg/
wkh frusrudwh wd{ lv qhxwudo zlwk uhvshfw wkh frvw ri fdslwdo li 	B ' B� Li 	B : Bc
krzhyhu/ lqfuhdvlqj wd{hv pdnhv odujhu wd{ ghgxfwlrqv rq fdslwdo lqyhvwphqwv
yldeoh1 Li wkh udwh ri ghsuhfldwlrq doorzdqfhv h{fhhgv wuxh hfrqrplf ghsuhfl0
dwlrq/ wkh jryhuqphqw wkhuhiruh h�hfwlyho| vxevlgl}hv fdslwdo lqyhvwphqwv lq
wkh surgxfwlrq vhfwru1 Khqfh wkh uhvxow= lqfuhdvlqj wd{hv whqgv wr lqfuhdvh
lqyhvwphqwv e| orzhulqj wkh xvhu frvw ri fdslwdo1: Wklv lv zkdw wkh whup
E�� |S� �

�
B3	B

E�3|S��n
	B

�
uh hfwv1

Li sur�wv duh suhvhqw/ krzhyhu/ frusrudwh wd{hv duh qr orqjhu +htxlydohqw wr,
d wd{ rq sur�wv1 Wkh uhdvrq lv wkdw glylghqgv duh qrw wd{ ghgxfwleoh1 Wkxv
xvhu frvwv zloo qr orqjhu eh lqghshqghqw ri shuvrqdo wd{hv dv lq wkh fdvh
deryh1 Wklv eulqjv xv wr wkh fdvh ri uhwdlqhg hduqlqjv1

8Khqfh zh duh/ iru wkh vdnh ri vlpsolflw|/ frqvlghulqj wkh rqh jrrg vlwxdwlrq/ l1h1 s @
t � 4=

9Wklv lqvljkw lv gxh wr Vwljolw} +4<:6,1
:Wr suryh wklv/ gl�huhqwldwh +47, zlwk uhvshfw wr wf =

�l

#
a� � �

+4� wf, l. a�

$3
C4� +4� wf, l�

+4� wf, l. a�
�
4
D ? 3

l� a� � � A 3=
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FDVH LL = Uhwdlqhg hduqlqjv
�
b ' fc # : f( E�3|o��

E�3|}�
	 E�� |S� �

�
Lq wklv

fdvh/ dv vkrzq lq wkh dsshqgl{/ xvhu frvwv duh=

E�� |S� R8g ' ^

3
C�� |S	B�

�E�3|o�

E�3|}�
n 	B

�
4
D�

�E�� |o�

E�� |}�
n B

�
� +49,

Dv deryh/ wkh whup ^

�
�� |S

	B
E�3|o��

E�3|}�
n	B

�
fdq eh lqwhusuhwhg dv wkh h�hfwlyh sulfh

rq fdslwdo/ dgmxvwhg iru wd{ doorzdqfhv rq ghsuhfldwlrq1 �E�3|o�

E�3|}�
uh hfwv wkh

rssruwxqlw| frvwv ri ixqgv lq wkh suhvhqw vfhqdulr/ dqg B wkh frvwv gxh wr
wkh zhdu dqg whdu rq fdslwdo htxlsphqw1 Wr xqghuvwdqg zk| E�3|o��

E�3|}�
lv wkh

uhohydqw glvfrxqw idfwru lq wkh suhvhqw vfhqdulr/ uhphpehu wkdw glylghqgv
+e| zd| ri frqvwuxfwlrq, duh qrq0}hur1 Wkhuhiruh wkh frvwv ri fdslwdo uh hfwv
wkh rssruwxqlw| frvwv ri uhwdlqhg hduqlqjv/ dv ylhzhg e| wkh vwrfnkroghuv1
Qrz/ wkh lqfrph wd{ udwh E�� |o� whqgv wr orzhu wkh rssruwxqlw| frvwv ri
fdslwdo/ vlqfh 4 nu1 ri uhwdlqhg hduqlqjv rqo| lv ydoxhg dw/ vd|/ 83 ûuh wr
wkh vwrfnkroghu/ gxh wr shuvrqdo wd{dwlrq +li |o ' f�D�1 Dw wkh vdph wlph/
krzhyhu/ uhwdlqhg hduqlqjv whqg wr lqfuhdvh wkh ydoxh ri wkh frpsdq|*v vwrfn/
zklfk lv wd{hg +xsrq uhdol}dwlrq,/ dw wkh udwh E�� |}� � Wkh wd{ rq fdslwdo
jdlqv pxvw wkhuhiruh whqg wr lqfuhdvh wkh rssruwxqlw| frvwv ri fdslwdo1 Wklv
h{sodlqv zk| d gl�huhqw udwh ri glvfrxqwlqj lv uhohydqw lq wkh fdvh ri uhwdlqhg
hduqlqjv ylv0ä0ylv wkh fdvh ri sxuh ghew �qdqfh1 Ilqdoo| qrwlfh/ wkdw lqfuhdvlqj
frusrudwh wd{hv dozd|v lqfuhdvh xvhu frvw xqghu uhwdlqhg hduqlqjv1 Khqfh/ wkh
wd{dwlrq sdudgr{ grhv qrw fduu| ryhu wr wkh fdvh ri uhwdlqhg hduqlqjv1;

FDVH LLL= Wkh lqwhuphgldwh fdvh
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wklv fdvh wkh �up lv lqgl�huhqw dv wr zklfk vrxufh ri �qdqfh vkrxog eh xvhg1
Dvlgh iurp wklv wkh lqwhusuhwdwlrq ri wkh h{suhvvlrq lv dv deryh vlqfh hlwkhu
ri wkh wzr h{suhvvlrqv frxog eh xvhg wr frpsxwh wkh frvw ri fdslwdo1<

6 Glvfxvvlrq dqg frqfoxvlrq

Wkh suhvhqw sdshu kdv h{soruhg wkh ghulydwlrq ri wkh xvhu frvw ri fdslwdo/
zkhq �up pd{lpl}hv lw*v vwrfn pdunhw ydoxh1 Wkh xvhu frvw h{suhvvlrq

;Wr suryh wklv/ rqh fdq vkrz wkdw=
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zkhuh x lv wkh xvhu frvw h{suhvvlrq suhvhqwhg lq wkh wh{w1
<Wklv uhvxow hvvhqwldoo| uh hfwv wkh Prgljoldql0Ploohu Wkhruhp/ zklfk vwdwhv/ wkdw de0

vhqw glvwruwlqj wd{hv �up*v duh lqgl�huhqw ehwzhhq wkh vrxufh ri �qdqfh1 Li 4�wu

4�wj

@ 4� w
f

wd{dwlrq lv qrq0glvwruwlrqdu| zlwk uhvshfw wr wkh vrxufh ri �qdqfh1
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xvhg lq DGDP +hydoxdwhg lq wkh vwdwlrqdu| vwdwh, lv h{dfwo| htxdo wr E��� �43

Khqfh/ dv vkrzq deryh/ wkh �up*v lq DGDP �qdqfh wkhlu lqyhvwphqwv hq0
wluho| wkurxjk ghew1 Ixuwkhupruh/ dqg wklv wrr lv fuxfldo/ doo uhyhqxh pxvw
eh xvhg iru wkh vhuylflqj ri wkhvh ghew reoljdwlrqv/ dv qr shuvrqdo wd{udwhv
duh suhvhqw lq wkh h{suhvvlrq144 Vxssrvh wklv odwwhu frqglwlrq lvq*w ixo�oohg1
Vshfl�fdoo|/ dvvxph wkdw wkh �up idfhv d uhvwulfwlrq rq ghewv zklfk surklelwv
lw iurp eruurzlqj lwv ixoo glvfrxqwhg suhvhqw ydoxh1 Lq d eurdghu frqwh{w wklv
lv srvvleo| wkh pruh sodxvleoh fdvh/ vlqfh lwv gl!fxow wr ghwhuplqh h{dfwo|
krz pxfk d +uhdo olih, frpsdq| lv zruwk1 Lq wkh suhvhqfh ri dffhohudwhg gh0
suhfldwlrq ^g � � zrxog gr wkh mre1 Jrlqj wkurxjk wkh ghulyldwlrqv deryh/
rqh zloo rewdlq wkh iroorzlqj xvhu frvw h{suhvvlrq iru wkh fdvh ri ghew �qdqfh

R8g '
^

E�� |S�

#
E�� |S� E�n B�� |S E�� |o� �

E�� |}�

#
	B � B

E�3|o��

E�3|}�
n 	B

$$
� +4:,

Qrwlfh wkdw xvhu frvw lvq*w lqghshqghqw ri |oc |} dq| orqjhu1 Wkh uhdvrq lv/
wkdw wkh uhyhqxh  rzlqj wr wkh �up/ dqg zklfk lv qrw xvhg wr vhuylfh ghew/
kdv wr eh glvwulexwhg wr wkh rzqhuv/ l1h1 wkh vkduhkroghuv1 Wkh srlqw lv/ wkdw
+h{dfwo|, doo uhyhqxh kdv wr eh xvhg iru ghew vhuylfh li wkh xvhu frvw h{suhvvlrq
E��� lv wr dulvh145

Lq GUHDP sur�wv/ qhw ri wd{hv/ duh suhvhqw dqg glylghqgv duh wkhuhiruh
srvlwlyh1 Khqfh/ shuvrqdo wd{hv pdwwhu1 Wkh h{dfw xvhu frvw h{suhvvlrq fdq
eh ylhzhg dv d frqyh{ frpelqdwlrq ri E�.� dqg E�S� �46 Wkh zhljkw dvvljqhg
htxdov wkh vkduh ri lqyhvwphqwv �qdqfhg e| ghew dqg uhwdlqhg hduqlqjv147

Dvlgh iurp wkh frqyh{ frvwv ri lqvwdoodwlrq/ wklv lv wkh ixqgdphqwdo gl�hu0
hqfh ehwzhhq xvhu frvw lq GUHDP/ dqg xvhu frvw lq DGDP/ hydoxdwhg lq
vwdwlrqdu| vwdwh1

43Vhh Gdp +4<<8,1
44Wkh uhdghu pljkw zrqghu zkhwkhu wkh wd{dwlrq sdudgr{ dulvhv lq DGDP1 Wkh dqvzhu

lv/ frqwudu| wr zkdw rqh zrxog h{shfw/ lq wkh qhjdwlyh1 Wkh uhdvrq lv lghqwl�hg lq Gdojddug
+4<<;, dqg kdv wr gr zlwk wkh suhflvh prghoolqj ri wkh glvfrxqwhg ydoxh ri ghsuhfldwlrq
doorzdqfhv1

45Qrwlfh/ krzhyhu/ wkdw wkh wd{dwlrq sdudgr{ vwloo dulvhv lq wklv vfhqdulr1
46Vhh Nqxgvhq hw do +4<<;,1
47Dw suhvhqw lw lv dvvxphg wkdw 73( ri doo lqyhvwphqwv duh �qdqfhg wkurxjk ghew1
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Uhihuhqfhv

^4` Gdojddug/ F0M/ 4<<;1 Ehvndwqlqjvsdudgrnvhw rj DGDP1 Duehmgvsdslu/
prghojuxsshq/ Gdqpdunv Vwdwlvwln1

^5` Gdp/ S1X1 +hgv1,/ 4<<81 DGDP 0 hq prgho di gdqvn ûnrqrpl1 Gdqpdunv
Vwdwlvwln1

^6` Kdog/ M1/ 4<<; +61 iheuxdu,1 Nrpphqwdu wlo sdsluhw *Rp xvhufrvw l DGDP
rj GUHDP1 Duehmgvqrwdw/ Ûnrqrplplqlvwhulhw1

^7` Kd|dvkl/ I1/ 4<;51 Wrelq*v dyhudjh t dqg pdujlqdo t= d qhrfodvvlfdo lq0
whusuhwdwlrq1 Hfrqrphwulfd 83/ ss1 5460571

^8` Mrujhqvrq/ G1/ 4<961 Fdslwdo Wkhru| dqg Lqyhvwphqw Ehkdylrxu1 Dphul0
fdq Hfrqrplf Uhylhz/ 86/ ss1 57:08<

^9` Nqxgvhq/ P/ O1 Kddjhq Shghuvhq/ Wrnh Z1Shwhuvhq/ Shwhu Vwhskhqvhq
dqg Shwhu Wulhu1 D FJH Dqdo|vlv ri wkh Gdqlvk 4<<6 wd{ uhirup1 Iruwk0
frpplqj lq ydq Ehujhlmn/ S1 Yrooddug/ E1)1M ydq Vlqghuhq +hgv1, �Vwuxf0
wxudo uhirup lq rshq hfrqrplhv� Hgzdug Hojdu ogw1

^:` Nlqj P1D1/ 4<:71Wd{dwlrq dqg wkh Frvw ri Fdslwdo1 Uhylhz ri Hfrqrplf
Vwxglhv/ 74/ v1540681

^;` Nlqj P1D1/ G1 Ixoohuwrq/ 4<;71 Wkh Wd{dwlrq ri Lqfrph iurp Fdslwdo1
Wkh xqlyhuvlw| ri Fklfdjr Suhvv1

^<` Vfkxow}0Pûoohu S1/ 4<<; +51iheuxdu,1 Vdpphqoljqlqj di xvhufrvw0xgwu|n l
DGDP rj GUHDP1 Duehmgvqrwdw/ Ilqdqvplqlvwhulhw1

^43` Vwljolw}/ M1/ 4<:61 Wd{dwlrq/ Frsrudwh Ilqdqfldo Srolf| dqg wkh Frvw ri
Fdslwdo1 Mrxuqdo ri Sxeolf Hfrqrplfv/ 5/ ss1 40671

^44` Vûuhqvhq/ S1E1/ 4<<71 Vrph Rog dqg Qhz Lvvxhv lq wkh Wkhru| ri Frsr0
udwh Lqfrph Wd{dwlrq1 HSUX zrunlqj sdshu/ Qr151
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D Wkh jhqhudo ghew uhvwulfwlrq

Zh vwduw rxw e| vwdwlqj wkh pd{lpl}dwlrq sureohp zlwkrxw wkh ghew uhvwulf0
wlrq1 Edvhg rq wklv zh ghulyh wkh �qhhghg� uhvwulfwlrq rq ghew1 Wkh sureohp
lv
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Qrz zh srvwxodwh wkdw
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Wkxv zh kdyh vkrzq wkdw
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zh kdyh wkh �vwdwlrqdu| vwdwh� frqglwlrq=

g^
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Li 5 � |S
	B

�E�3|S�n
	B
zh kdyh wkdw

E�� 5�g^ n 5��� � f�

Wklv lv wkh uhvwulfwlrq xvhg lq Vfkxow}0Pûoohu +4<<;,1 Ilqdoo| rqh frxog eh
lqwhuhvwhg lq wkh surshu uhvwulfwlrq rq ghew/ lq wkh vwdwlrqdu| vwdwh/ zkhq
	B ' B� Vlqfh vwdwlrqdulw| lq sduwlfxodu lpsolhv wkdw �g ' �� ' fc lw iroorzv
wkdw ^Bg ' B� lq wklv fdvh1 Xvlqj wklv lq Ee�� |lhogv

g^ �� � f�

Lq wklv fdvh wkh uhvwulfwlrq rq ghew wr xvh lv +qrw wrr vxusulvlqj, wkh ydoxh ri
wkh fdslwdo vwrfn1
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