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Abstract 
  
Firms have incentives to invest in wage reducing practices when they expect a high advertising equilibrium in 
the future product market competition. Incentives to invest in wage reducing practices like shifting the 
production to the third world or lobbying legislators to change labor market regulation by lowering the 
bargaining power of workers, can be explained by a link between the product market and labor market which 
operates through the effect of advertising on demand. Increased advertising implies under general conditions 
more production and therefore greater incentives to reduce production costs per unit. 
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41 Lqwurgxfwlrq

Lq uhfhqw |hduv/ wkhuh kdv ehhq d zdyh ri dqwl0eudqglqj errnv/ fodlplqj wkdw frqvxphuv duh

ehlqj pdqlsxodwhg e| elj frusrudwlrqv dqg wkhlu eudqgv1 Wkh prvw lq xhqwldo lv Qdrpl

Nohlq*v errn �Qr Orjr�1 Lwv dujxphqw uxqv olnh wklv= �Lq wkh qhz joredo hfrqrp|/ eudqgv

uhsuhvhqw d kxjh sruwlrq ri wkh ydoxh ri d frpsdq| dqg/ lqfuhdvlqjo|/ lwv eljjhvw vrxufh ri

sur�wv1 Vr/ frpsdqlhv duh vzlwfklqj iurp surgxflqj surgxfwv wr pdunhwlqj dvsludwlrqv/

lpdjhv dqg olih0vw|oh1 Wkh| duh wu|lqj wr ehfrph zhljkwohvv/ vkhgglqj sk|vlfdo dvvhwv e|

vkliwlqj surgxfwlrq iurp wkhlu rzq idfwrulhv lq wkh �uvw zruog wr rwkhu shrsoh*v lq wkh

wklug41�

Nohlq*v lghd lv wkdw eudqgv duh edg dqg wkdw vrphkrz duh wkh fdxvh ri uhdo zdjh

ghfuhdvh1 Odfnlqj dq| irupdo h{sodqdwlrq derxw wkh srvvleoh olqn ehwzhhq dgyhuwlvlqj

dqg wkh oderu pdunhw/ wklv wkhvlv lv yhu| vxvslflrxv iru dq hfrqrplvw1 Wklv zrun prghov d

olqn ehwzhhq d kljk ohyho ri dgyhuwlvlqj dqg orz uhdo zdjhv ru d vkliwlqj ri surgxfwlrq wr

wkh wklug zruog/ vr dv wr h{sodlq krz zh frxog kdyh pryhg iurp d orz dgyhuwlvlqj/ kljk

uhdo zdjh htxloleulxp wr d kljk dgyhuwlvlqj/ orz zdjh rqh1

Lq d �uvw vwdjh/ �upv fdq ghflgh wr vkliw surgxfwlrq wr d ghyhorslqj frxqwu| ru wr

lqyhvw lq rwkhu zdjh uhgxflqj sudfwlfhv/ ghshqglqj rq wkh htxloleulxp wkh| h{shfw zloo

suhydlo lq wkh vhfrqg vwdjh= wkh pdunhw frpshwlwlrq1

Zh �qg frqglwlrqv vxfk dv h{lvwlqj pxowlsoh htxloleuld lq wkh pdunhw frpshwlwlrq vwdjh/

�upv kdyh lqfhqwlyhv wr lqyhvw pruh lq zdjh uhgxflqj sudfwlfhv zkhq wkh| h{shfw d kljk

4Vhh Wkh Hfrqrplvw Vhs 9wk 5334= �Zkr*v zhdulqj wkh wurxvhuv� dqg �Wkh fdvh iru eudqgv�1



dgyhuwlvlqj htxloleulxp +Vhfwlrq 5,1

Iurp wklv/ rxu lqwxlwlrq lv1

Orzhu grphvwlf uhdo zdjhv ru wkh vkliwlqj ri surgxfwlrq wr wkh wklug zruog fdq eh

h{sodlqhg e| d fkdqjh lq wkh h{shfwhg htxloleulxp dqg d olqn ehwzhhq wkh surgxfw pdunhw

dqg wkh oderu pdunhw zklfk rshudwhv wkurxjk wkh h�hfw ri dgyhuwlvlqj rq ghpdqg1 Lq0

fuhdvhg dgyhuwlvlqj lpsolhv kljkhu ghpdqg/ dqg xqghu jhqhudo frqglwlrqv pruh surgxfwlrq

dqg juhdwhu lqfhqwlyhv wr uhgxfh surgxfwlrq frvwv shu xqlw1 D zd| wr gr wkdw/ lv wr lqyhvw

lq zdjh uhgxflqj sudfwlfhv vxfk dv= vkliwlqj wkh surgxfwlrq wr d ghyhorslqj frxqwu| ru

oree|lqj ohjlvodwruv wr fkdqjh oderu pdunhw uhjxodwlrq e| orzhulqj wkh edujdlqlqj srzhu

ri zrunhuv1

Wkh h{lvwhqfh ri d �{hg frvw h{sodlqv zk| lqyhvwlqj lq zdjh uhgxflqj sudfwlfhv lv qrw

dozd|v dq htxloleulxp1 Iru dw ohdvw wzr uhdvrqv/ wklv prgho lv phdqw wr zrun iru �upv wkdw

r�hu jrrgv dqg vhuylfhv surgxfhg dqg r�huhg e| orz vnloo zrunhuv erwk grphvwlfdoo| ru

deurdg1 Iluvwo|/ uhdo zdjhv kdyh ghfolqhg iurp 4<:5 wr qrz +vhh �jxuh ehorz iru surgxfwlrq

ru qrqvxshuylvru| zrunhuv rq sulydwh qrqidup sd|uroov/ dyhudjh zhhno| hduqlqjv lq 4<;5

frqvwdqw grooduv,1 Wklv lv sduwlfxoduo| xqfrqwuryhuvldo iru orz vnloo zrunhuv wkrxjk lw lv

ohvv fohdu iru kljk vnloo zrunhuv1 Vhfrqgo|/ �upv fdq dqg fhuwdlqo| gr lqyhvw lq rwkhu

surgxfwlrq frvw uhgxflqj sudfwlfhv/ olnh UhG1 Dq|zd| zdjh uhgxfwlrq lv pruh uhohydqw iru

wkh douhdg| yhu| vwdqgdugl}hg jrrgv dqg vhuylfhv xvxdoo| gholyhuhg e| orz vnloohg zrunhuv1

Wkh uhohydqfh ri wkh dvvxpswlrq wkdw wkhuh duh �upv wkdw uho| sulpdulo| rq zdjh uhgxf0

lqj sudfwlfhv ehwzhhq wkrvh wkdw kdyh kljk dgyhuwlvlqj vshqglqj vkrxog xqghujr hpslulfdo

whvwlqj1 Lq wkh phdqzkloh/ vrph fdvxdo hylghqfh lv surylghg e| wkh fdvh ri Qlnh1 Zh

5



Iljxuh 414=

txrwh wkh 5334 VHF dqqxdo uhsruw= �Lq �vfdo 5334/ dssur{lpdwho| �yh shufhqw ri wrwdo

Qlnh eudqg dssduho surgxfwlrq iru vdoh wr wkh Xqlwhg Vwdwhv pdunhw zdv pdqxidfwxuhg lq

wkh Xqlwhg Vwdwhv e| lqghshqghqw frqwudfw pdqxidfwxuhuv1 Wkh uhpdlqghu zdv pdqxidf0

wxuhg e| lqghshqghqw frqwudfwruv orfdwhg lq 5; frxqwulhv1 Prvw ri wklv dssduho surgxfwlrq

rffxuuhg lq Edqjodghvk/ Fklqd/ Krqj Nrqj/ Lqgld/ Lqgrqhvld/ Pdod|vld/ Ph{lfr/ Sdnlvwdq/

Wkh Sklolsslqhv/ Vul Odqnd/ Wdlzdq/ dqg Wkdlodqg1 Vxevwdqwldoo| doo ri rxu dssduho sur0

gxfwlrq iru vdoh wr wkh lqwhuqdwlrqdo pdunhw zdv pdqxidfwxuhg rxwvlgh wkh X1V1 Yluwxdoo|

doo ri rxu irrwzhdu lv surgxfhg rxwvlgh ri wkh Xqlwhg Vwdwhv1�5 Frqvlghu iru h{dpsoh wkh

Zhoofr idfwru| lq Fklqd +73( ri irrwzhdu lv surgxfhg lq Fklqd, zkhuh zdjh shu krxu

lv '3149> zh xqghuvwdqg krz oderu frvw vdylqj lv d sulpdu| vrxufh ri frvw uhgxfwlrq iru

Qlnh61 Frqfhuqlqj dgyhuwlvlqj vshqglqj zh txrwh rqfh djdlq wkh VHF uhsruw= �Wrwdo dg0

5Vhh= kwws=22lqyhvw1qlnh1frp2p|sdjh1fipBfrpsdq|lg@qnh
6Vrxufh Fkduohv Nhuqdjkdq ri wkh Qdwlrqdo Oderu Frpplwwhh/ flwhg e| Qdrpl Nohlq1
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yhuwlvlqj dqg surprwlrq h{shqvhv zhuh '4/33318 ploolrq/ '<:;15 ploolrq dqg '<:;19 ploolrq

iru wkh |hduv hqghg Pd| 64/ 5334/ 5333 dqg 4<<</ uhvshfwlyho|1� Qlnh zdv udqnhg 86wk e|

wrwdo X1V1 dg vshqglqj lq wkh |hdu 5333 e| wkh 433 Ohdglqj Qdwlrqdo Dgyhuwlvhu udqnlqj

pdgh e| Dgyhuwlvlqj Djh17 Pruhryhu/ li zh glylgh wrwdo X1V1 dg vshqglqj lq 5333 e| X1V1

frusrudwh uhyhqxh lq 5333/ wr kdyh d uhodwlyh phdvxuh ri dg vshqglqj zlwk uhvshfw wr vl}h/

Qlnh vwdqgv lq 43wk srvlwlrq1

Zh vwxg| vhfrqg vwdjhv erwk iru sulfh dqg iru txdqwlw| frpshwlwlrq1 Dqg zh fkhfn

zkhq frqglwlrqv zkhuh �upv lqyhvw pruh lq zdjh uhgxflqj sudfwlfhv duh vdwlv�hg +Vhfwlrq

6,1

Lw lv lqfuhdvlqjo| wkh fdvh wkdw pdq| dgv surylgh olwwoh ru qr lqirupdwlrq=�Qrz d

fkdqjh lv wdnlqj sodfh lq wkh uroh ri eudqgv1 Lqfuhdvlqjo|/ fxvwrphuv sd| pruh iru d eudqg

ehfdxvh lw vhhpv wr uhsuhvhqw d zd| ri olih ru d vhw ri lghdv1 Frpsdqlhv h{sorlw shrsoh*v

hprwlrqdo qhhgv dv zhoo dv wkhlu ghvluhv wr frqvxph1 Khqfh Qlnh*v mxvw0gr0lw dwwhpsw wr

shuvxdgh uxqqhuv wkdw lw lv vhoolqj shuvrqdo dfklhyhphqw/ ru Frfd0Frod*v uhohqwohvv h�ruw

wr dvvrfldwh lwv �}}| gulqn zlwk fduhiuhh ixq81� Pdq| dgv fuhdwh zdqwv zlwkrxw surgxflqj

lqirupdwlrq1

Zh frqvwuxfw dq h{dpsoh uho|lqj rq Ehfnhu dqg Pxusk|*v wkhru| ri dgyhuwlvlqj dv

d *jrrg ru edg*/ zkhuh dgyhuwlvlqj vhuyhv d xvhixo vrfldo ixqfwlrq1 Dgyhuwlvlqj idyrudeo|

d�hfwv wkh ghpdqg ri rwkhu jrrgv dqg lv wkhuhiruh wuhdwhg dv d frpsohphqw ri wkh surgxfw

dgyhuwlvhg1 Lq rxu h{dpsoh/ wkh kljk dgyhuwlvlqj htxloleulxp lv Sduhwr vxshulru wr wkh orz

7Vhh= kwws=22zzz1dgdjh1frp2sdjh1fpvBsdjhLg@96<
8Vhh Wkh Hfrqrplvw Vhs 9wk 5334 flwhg duwlfohv1
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dgyhuwlvlqj rqh iru jlyhq zdjhv exw lw ehfrphv Sduhwr lqihulru zkhq �upv lqyhvw lq zdjh

uhgxflqj sudfwlfhv1 Dv d srolf| lpsolfdwlrq/ lw zrxog eh vxe0rswlpdo wr xvh d olplw rq

dgyhuwlvlqj vshqglqj e| �upv1 Wr dyrlg lqyhvwphqw lq zdjh uhgxflqj sudfwlfhv/ lw zrxog

ghvwur| wkh kljk dgyhuwlvlqj htxloleulxp +Vhfwlrq 7,1 D eulhi frqfoxvlrq vxppdul}hv wkh

uhvxowv +Vhfwlrq 8,1

51 Vwdjh Rqh=H{shfwdwlrqv dqg Zdjh Uhgxflqj Dfwlylwlhv

Frqvlghu d wzr vwdjh jdph zkhuh hdfk rqh ri q �upv pd| lqyhvw lq d zdjh uhgxflqj

dfwlylw| dw vwdjh rqh dqg frpshwh erwk lq d vwudwhjlf yduldeoh r dqg lq dgyhuwlvlqj �

dw vwdjh wzr1 Dw vwdjh rqh wkhvh �upv fdq d�hfw wkh zdjh � Es� wkh| sd| wr zrunhuv

wkurxjk d zdjh uhgxflqj lqyhvwphqw s zlwk �s 	 f dqg �ss : f� Wkh odwwhu dvvxpswlrq

uh hfwv wkh qrwlrq wkdw lw ehfrphv lqfuhdvlqjo| h{shqvlyh wr orzhu zdjhv pd| eh ehfdxvh

ri xqlrqv uhdfwlrq1 Ohw �
�
Erc�� c

�
rc�

�
c � Es�

�
eh wkh vwdjh wzr surgxfw pdunhw frp0

shwlwlrq sur�wv ri rqh �up zkhuh wkh xsshu edu lqglfdwhv wkh ulydov fkrlfh ri r dqg ��

Dvvxph wkdw wkh sur�w ixqfwlrqv duh frqwlqxrxvo| gl�huhqwldeoh1 Vlqfh zh dvvxphg wkdw

wkh q �upv duh lghqwlfdo/ lw lv qdwxudo wr irfxv rq v|pphwulf Qdvk htxloleuld lq zklfk

doo �upv fkrrvh wkh vdph dfwlrq1 Ohw xv dovr dvvxph wkh h{lvwhqfh ri pxowlsoh htxloleuld

lq wkh surgxfw pdunhw frpshwlwlrq vwdjh1 D qhfhvvdu| frqglwlrq iru pxowlsoh htxloleuld

lv wkdw wkh vhfrqg vwdjh jdph h{klelwv vwudwhjlf frpohphqwdulw| lq dgyhuwlvlqj> wkdw lv/

���

�
Erc�� c

�
rc�

�
c � Es�

�
: f� Xqghu vwudwhjlf frpsohphqwdulw| wkh ehvw uhvsrqvh ri d

�up wr dq lqfuhdvh lq dgyhuwlvlqj ri wkh rwkhu �up/ lv wr lqfuhdvh �� Dvvxph wkdw wkh htxl0

8



oleuld fdq eh udqnhg zlwk uhvshfw wr wkh ohyho ri dgyhuwlvlqj vshqglqj1 Iru dq| wzr htxlole0

uld/ ghqrwh e|�EErM c �M� c ErM c �M� c � Es�� wkh surgxfw pdunhw frpshwlwlrq sur�wv ri rqh

htxloleulxp/ wkh K0htxloleulxp/ dqg ghqrwh e| �EEruc �u� c Eruc �u� c � Es�� wkh sur�wv ri

wkh rwkhu/ wkh O0htxloleulxp1 Zlwkrxw orvv ri jhqhudolw|/ zh dvvxph wkdw �M : �u dqg zh

ghqrwh �EErM c �M� c ErM c �M� c � Es�� ' � EMc� Es�� dqg �EEruc �u� c Eruc �u� c � Es�� '

� Euc� Es��19 Wkhvh htxloleuld duh qrw Sduhwr0udqnhg iru dq| �1 Lq idfw/ dv zh zloo vhh lq

wkh h{dpsoh/ ehfdxvh �upv frpshwh erwk lq r dqg � dvvxplqj srvlwlyh vslooryhu lq dg0

yhuwlvlqj/ ��

�
Erc�� c

�
rc�

�
c � Es�

�
: fc zrxog qrw eh hqrxjk wr kdyh wkh Frrshu0Mrkq

+4<;;, uhvxow1: Wr vwduw zlwk/ zh zloo ohdyh r dv xqvshfl�hg wr wdon ri erwk txdqwlw| dqg

sulfh frpshwlwlrq1 Wkhq/ lq wkh qh{w vhfwlrq/ zh zloo vshfldol}h rxu dqdo|vlv erwk iru sulfh

frpshwlwlrq=

4@ 
Rc�

� ' ER� � Es�� ^
�
ERc�� c

�
Rc�

��� S E�� +514,

dqg iru txdqwlw| frpshwlwlrq=

4@ 
^c�

� ' ^R
�
'c�c�

�� ^� Es�� S E�� +515,

Zh pdnh wkh xvxdo dvvxpswlrq ^R
�
ERc�� c

�
Rc�

��
	 f�Zh dovr dvvxph wkdw S� : f dqg

S�� : f� Wkh odwwhu dvvxpswlrq uh hfwv wkh qrwlrq wkdw lw ehfrphv lqfuhdvlqjo| h{shqvlyh

9Wkh qxpehu ri h{lvwlqj htxloleuld lq wkh surgxfw pdunhw frpshwlwlrq vwdjh lv qrw lpsruwdqw iru rxu

uhdvrqlqj1 Zkdw lv uhohydqw lv wkh srvvlelolw| wr frpsduh rqh htxloleulxp zlwk d fhuwdlq ohyho ri dgyhuwlvlqj

wr dqrwkhu zlwk dq kljkhu ohyho1
:Frrshu0Mrkq +4<;;,= Li wkhuh duh pxowlsoh v|pphwulf Qdvk htxloleuld dqg wkh jdph h{klelwv srv0

lwlyh vslooryhuv/ wkhq wkh htxloleuld duh Sduhwr0rughuhg e| wkh ohyho ri dfwlylw|/ D +iru dq| ohyho ri wkh

sdudphwhu,1

9



wr uhdfk kljkhu iudfwlrqv ri wkh srsxodwlrq ru wkdw suhihuuhg phgld ehfrphv vdwxudwhg dqg

wkhuhiruh pruh h{shqvlyh;1

Rxu remhfwlyh lq wklv vhfwlrq lv wr vwxg| wkh uhodwlrqvkls ehwzhhq h{shfwdwlrqv ri

ixwxuh htxloleuld lq wkh surgxfw pdunhw dqg wrgd|*v h�ruw wr orzhu zdjhv1 Wklv h�ruw

wr orzhu zdjhv fdq wdnh gl�huhqw irupv/ iru h{dpsoh= ghorfdol}lqj wkh surgxfwlrq wr d

ghyhorslqj frxqwu| ru oree|lqj ohjlvodwruv wr fkdqjh oderu pdunhw uhjxodwlrq e| orzhulqj

wkh edujdlqlqj srzhu ri zrunhuv<1 s vkrxog qrw eh vhhq vlpso| dv wkh gluhfw frvw ri dq|

zdjh uhgxflqj sudfwlfh exw dovr dv doo srvvleoh lqgluhfw frvwv= �upv kdyh ehhq wkh wdujhw

ri qrq0jryhuqphqwdo rujdqlvdwlrqv/ xqlrqv dqg frqvxphuv1 �Ehfdxvh lw lv vr ydoxdeoh

wr d frpsdq|/ d eudqg pxvw eh frvvhwhg/ vxvwdlqhg dqg surwhfwhg1 D idlohg dgyhuwlvlqj

fdpsdljq/ d gurs0r� lq txdolw| ru d klqw ri vfdqgdo fdq doo txlfno| vhqg fxvwrphuv  hhlqj1

Lqghhg/ surwhvwhuv/ lqfoxglqj Pv Nohlq*v dqwl0joredolvdwlrq vxssruwhuv/ fdq xvh wkh srzhu

ri wkh eudqg djdlqvw frpsdqlhv e| guxpplqj xs hylghqfh ri zrunhuv loo0wuhdwhg ru ulyhuv

srooxwhg1� Wkh wurxeohv ri Qlnh/ zkhq frqvxphuv vwduwhg d er|frww ri Qlnh*v surgxfwv

zklfk zhuh surgxfhg xvlqj fklog oderu/ suredeo| frvw wkh frpsdq| dq hqruprxv dprxqw ri

prqh|1 Lq rxu prgho/ �upv fdqqrw lqyhvw lq rwkhu surgxfwlrq frvw uhgxflqj sudfwlfhv olnh

-�(1 Zh eholhyh wkdw zdjh uhgxfwlrq lv pruh uhohydqw iru wkh douhdg| yhu| vwdqgdugl}hg

jrrgv xvxdoo| surgxfhg e| orz vnloohg zrunhuv rq zklfk zh duh irfxvlqj lq wklv sdshu1

;Rxu �upv surgxfh zlwk rqh xqlw ri oderu1 Lq idfw/ zh frxog dgg rqh ru pruh xqlwv ri udz pdwhuldov

zlwkrxw fkdqjlqj wkh uhvxowv1 Olqhdulw| ri zdjhv voljkwo| vlpsol�hv wkh dqdo|vlv1
<Eodqfkdug dqg Jldyd}}l +5334, r�hu dq lqwhusuhwdwlrq ri wkh gudpdwlf ghfolqh lq wkh oderu vkduh

lq frqwlqhqwdo Hxursh vlqfh wkh plg04<;3v/ edvhg rq ghuhjxodwlrq lq wkh oderu pdunhw dqg wkh lpsolhg

wudqvihu ri uhqwv iurp zrunhuv wr �upv1

:



Zh vwxg| xqghu zkdw frqglwlrq= d �up h{shfwlqj wkh K0htxloleulxp zloo eh pruh surqh

wr sd| wr orzhu zdjhv/ wkdq zkhq vkh h{shfwv wr sod| wkh O0htxloleulxp431

Zkdw zh kdyh lq plqg/ lv d wzr vwdjh jdph zkhuh/ iru h{dpsoh/ �upv pryh wkhlu

surgxfwlrqv wr Fklqd/ ru oree| wkh ohjlvodwru pruh wrxjko|/ li wkh| h{shfw wr sod| wkh

K0htxloleulxp1

Ohppd 41 H{shfwlqj wr sod| wkh K0htxloleulxp/ �upv lqyhvw pruh lq zdjh uhgxflqj

sudfwlfhv zkhqhyhu wkh K0htxloleulxp lpsolhv dq kljkhu txdqwlw| ri jrrgv surgxfhg1

Surri1 Zkhq ghflglqj wkh rswlpdo vwudwhj| dw vwdjh 4/ li �upv iruhfdvw uc wkh| vroyh wkh

iroorzlqj sureohp= 4@ s �Euc� Es��� s wkh �uvw0rughu frqglwlrq lv=

�� Euc� Es���s ' �

Iru erwk sulfh dqg txdqwlw| frpshwlwlrq frqfdylw| lv hqvxuhg e| �ss : f�

Zh zrqghu zkhq �up h{shfwlqj wkh K0htxloleulxp zloo lqyhvw pruh lq s 1 Dq lq0

fuhdvh lq s zloo lqfuhdvh �s wkhuhiruh zh qhhg �� EMc� EsM�� 	 �� Euc� Esu�� � Qrwlqj

wkdw �� E�� ' �^W lq txdqwlw| frpshwlwlrq dqg �� E�� ' �^
�
ERWc �W� c

�
RWc �

W

��
lq sulfh

frpshwlwlrq/ wkh uhvxow lpphgldwho| iroorzv1

Li dorqj zlwk pruh dgyhuwlvlqj/ wkh K0htxloleulxp lpsolhv d kljkhu txdqwlw| ri jrrgv

dfwxdoo| surgxfhg/ �upv zloo lqyhvw pruh lq zdjh uhgxflqj dfwlylwlhv1

43Zh gr qrw kdyh pxfk wr vd| rq wkh uhdvrq zk| �upv pd| kdyh vzlwfkhg iurp sod|lqj rqh htxloleulxp

wr dqrwkhu1 D srvvleoh uhdvrq frxog eh dq h{rjhqrxv fkdqjh lq d sdudphwhu1 Lq wkh devhqfh ri d vhohfwlrq

fulwhulrq/ uhfdoo dovr wkdw rxu htxloleuld duh qrw Sduhwr0udqnhg iru dq| z/ qr suhglfwlrq fdq eh pdgh derxw

zklfk hohphqw lq wkh qhz vhw ri htxloleuld zloo eh wkh rxwfrph ri wkh fkdqjh lq wkh sdudphwhu1

;



61 Vwdjh Wzr=Surgxfw Pdunhw Frpshwlwlrq

Zh qrz vwxg| erwk sulfh dqg txdqwlw| frpshwlwlrq/ fkhfnlqj zkhq wkh frqglwlrqv zkhuh

�upv lqyhvw pruh lq zdjh uhgxflqj sudfwlfhv duh vdwlv�hg1 Zh dovr �qg frqglwlrqv zkhuh

dgyhuwlvlqj lv dqwl ru sur0frpshwlwlyh1

6141 Txdqwlw| frpshwlwlrq

Ohw xv vwduw rxu dqdo|vlv zlwk wkh txdqwlw| frpshwlwlrq fdvh1 Zh fkhfn li ^WM : ^Wu� Ohw xv

orrn dw wkh v|vwhp ri �uvw0rughu frqglwlrqv ri sureohp E2�2� iru v|pphwulf htxloleuld=;AA?
AA=

R3�

R
' �

?0E��
E�^�

^R�
�
?^c�c�

�
' S� E���

zkhuh 0 E�� lv wkh hodvwlflw| ri ghpdqg1 Zh fdq vwdwh wkh iroorzlqj uhvxow=

Sursrvlwlrq 41 H{shfwlqj wkh K0htxloleulxp/ �upv lqyhvw pruh lq zdjh uhgxflqj dfwly0

lwlhv l� R�^
�
?^c�c�

�
lv qrw wrr qhjdwlyh1

Surri1 Frqyh{lw| ri S E�� lpsolhv wkdw wkh uljkw0kdqg vlgh ri E��� jurzv zlwk �c dqg

vr pxvw lqfuhdvh wkh ohiw0kdqg vlgh1 Zh orrn dw wzr fdvhv= �uvwo|/ R��
�
?^c�c�

�
B fc d

vhfrqg0rughu vx!flhqw frqglwlrq iru d pd{lpxp E���� lpsolhv wkdw= ^R��
�
?^c�c�

�
	

S�� dqg wkhuhiruh/ zkhq � lqfuhdvhv wkh uljkw0kdqg vlgh ri E��� jurzv pruh udslgo|

wkdq wkh ohiw0kdqg vlgh1 Frqvhtxhqwo|/ ^ pxvw fkdqjh wr nhhs htxdolw|= lq sduwlfxodu

^ zloo lqfuhdvh li R�^
�
?^c�c�

�
lv qrw wrr qhjdwlyh/ rwkhuzlvh ^ zloo ghfuhdvh> vhfrqgo|/

R��
�
?^c�c�

�
' fc lq wklv fdvh E���� lpsolhv qr uhvwulfwlrq/ exw R�

�
?^c�c�

�
ehlqj

frqvwdqw lq rzq dgyhuwlvlqj/ lpsolhv wkdw zkhq wkh uljkw0kdqg vlgh ri E��� jurzv zlwk �c

<



^ pxvw fkdqjh wr nhhs htxdolw|1 Djdlq ^ zloo lqfuhdvh li R�^
�
?^c�c�

�
lv qrw wrr qhjdwlyh/

rwkhuzlvh ^ zloo ghfuhdvh1 Wkhq Ohppd +4, lpsolhv wkh uhvxow1

R�^
�
?^c�c�

�
ehlqj qrw wrr qhjdwlyh phdqv wkdw dq lqfuhdvh lq txdqwlw| vkrxog qrw

ghfuhdvh wrr pxfk wkh srvlwlyh h�hfw wkdw wkh lqfuhdvh lq dgyhuwlvlqj/ iurp �u wr �M c kdv

rq wkh sulfh1 Rwkhuzlvh/ �upv zrxog suhihu wr uhgxfh txdqwlw|1

6151 Sulfh frpshwlwlrq

Ohw xv pryh qrz wr sulfh frpshwlwlrq1 Jlyhq wkdw �W

M : �W

u e| dvvxpswlrq/ zh qhhg wr

nqrz li wkh htxloleulxp sulfh ohyho lv kljkhu lq K ru lq O1 Ohw xv orrn dw wkh v|vwhp ri

�uvw0rughu frqglwlrqv ri sureohp E2��� iru v|pphwulf htxloleuld=;AA?
AA=

R
k
�� �

0E��

l
' � E�R�

^�
�
Rc�c�

�
ER� �� ' S� E���

Zh vwdwh wkh iroorzlqj uhvxow=

Sursrvlwlrq 51 +l,Dq lqfuhdvh lq dgyhuwlvlqj lqfuhdvhv sulfh l� ^�R
�
Rc�c�

�
lv qrw wrr

qhjdwlyh +ll,�upv lqyhvw pruh lq zdjh uhgxflqj dfwlylwlhv zkhq wkh| h{shfw wkh K0htxloleulxp

li sulfh ghfuhdvhv ru li wkh lqfuhdvh lq dgyhuwlvlqj irvwhuv ghpdqg pruh wkdq wkh sulfh

jurzwk uhgxfhv lw1

Surri1 +l,vlploduo| wr Sursrvlwlrq +4, zh vkrz wkdw zkhq � lqfuhdvhv/ R zloo lqfuhdvh

l� ^�R
�
Rc�c�

�
lv qrw wrr qhjdwlyh> +ll,jlyhq wkdw ^R

�
Rc�c�

�
	 fc d ghfuhdvh lq sulfh

dozd|v lqfuhdvhv txdqwlw|/ rq wkh frqwudu|/ wkh lqfuhdvh lq � dqg dq lqfuhdvh lq sulfh kdyh

rssrvlwh h�hfwv rq txdqwlw|1 Wkhuhiruh/ zh zloo kdyh ^
�
RWM c �

W

M c �
W

M

�
: ^

�
RWuc �

W

uc �
W

u

�

zkhq wkh lqfuhdvh lq dgyhuwlvlqj irvwhu ghpdqg pruh wkdq wkh sulfh jurzwk uhgxfhv lw1
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^�R
�
Rc�c�

�
qrw wrr qhjdwlyh kdv d vlplodu lqwhusuhwdwlrq dv R�^

�
?^c�c�

�
ehiruh1

Uhpdunv

� Ilupv* ghvluh wr lqyhvw lq zdjh uhgxflqj dfwlylwlhv ghshqgv rq wkh htxloleulxp frq0

fhsw zh dvvxph dw vwdjh 51 Frqglwlrqv duh pruh uhvwulfwlyh iru sulfh wkdq iru txdqwlw|

frpshwlwlrq1 Wkh lqwxlwlrq lv wkdw lq sulfh frpshwlwlrq/ sulfhv duh vwudwhjlf frp0

sohphqwv dqg d kljkhu zdjh fdq eh pruh hdvlo| wudqvodwhg lqwr wkh sulfhv sdlg e|

frqvxphuv1 Wklv pdnhv wkh �upv ohvv hdjhu wr sd| wkh frvw441

� Li zh dgrsw wkh *lqirupdwlyh* wkhru| ri dgyhuwlvlqj +Jurvvpdq0Vkdslur +4<;7,/ Vkpdohqvhh

+4<;6,,/ dgyhuwlvlqj lv d vwudwhjlf vxevwlwxwh ylrodwlqj d qhfhvvdu| frqglwlrq iru pxo0

wlsolflw|1 Wklv lv wuxh erwk lq sulfh +Jurvvpdq0Vkdslur +4<;7,, dqg lq txdqwlw|

frpshwlwlrq +Vkpdohqvhh +4<;6,,1 Krzhyhu/ lw lv lpsruwdqw wr xqghuolqh wkdw hyhq

li zh frqvlghu wkh *lqirupdwlyh* dvshfw ri dgyhuwlvlqj ixqgdphqwdo/ lw lv srvvleoh wr

kdyh pxowlsoh htxloleuld lq lqirupdwlyh dgyhuwlvlqj prylqj wr d pruh frpsoh{ exw

pruh uhdolvwlf wkhru| ri cpxowl0pdunhw dgyhuwlvlqj*1 Zh eholhyh wkdw d wkhru| ri

pxowl0pdunhw dgyhuwlvlqj lv yhu| uhohydqw shu vh dqg ghvhuyhv vshfl�f wuhdwphqw1

Iru wkh sxusrvh ri wklv sdshu/ zh frqvwuxfw d vlpsoh h{dpsoh uho|lqj rq Ehfnhu dqg

Pxusk|*v wkhru| ri dgyhuwlvlqj dv d *jrrg ru edg*/ zkhuh dgyhuwlvlqj vhuyhv d xvhixo

vrfldo ixqfwlrq1

44Lq olqhdu gl�huhqwldwlrq prghov iru h{dpsoh/ pdujlqdo frvw lv frpsohwho| wudqvodwhg lqwr wkh sulfh1
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71 Dq h{dpsoh= Frxuqrw dqg dgyhuwlvlqj dv d cjrrg* ru d cedg*

Dv h{sodlqhg ehiruh/ iru rxu h{dpsoh zh fkrrvh Ehfnhu dqg Pxusk|*v wkhru| ri dgyhu0

wlvlqj1 Wklv wkhru| eholhyhv wkdw pdq| dgv fuhdwh zdqwv zlwkrxw surgxflqj lqirupdwlrq1

Dgyhuwlvlqj idyrudeo| d�hfwv wkh ghpdqg ri rwkhu jrrgv dqg lv wkhuhiruh wuhdwhg dv d frp0

sohphqw ri wkh dgyhuwlvhg jrrgv1 Lw kdv orqj ehhq uhfrjql}hg wkdw dgyhuwlvlqj fdpsdljqv

kdyh wzr pdmru h�hfwv= wkh| lqfuhdvh wkh jhqhudo ghpdqg iru wkh surgxfw dgyhuwlvhg

+h{sdqvlrqdu| dgyhuwlvlqj, dqg fkdqjh fxvwrphu suhihuhqfhv ehwzhhq dydlodeoh eudqgv

+frpshwlwlyh dgyhuwlvlqj,145 Khuh/ zh vlpsoli| wkh dqdo|vlv dvvxplqj rqo| wkh h{sdqvlrq0

du| h�hfw ri dgyhuwlvlqj1 Zh zloo frqvlghu wkh fdvh zkhuh dgv duh jlyhq dzd| iuhh dqg wkh

txdqwlw| lv frqwuroohg e| surgxfhuv1 D �up ghwhuplqhv ^ dqg � wr pd{lpl}h qhw sur�wv=

� ' ^R
�
^ n ^c�c�

�� ^� � S E�� iru rxu h{dpsoh zh dvvxph=;AAAAAA?
AAAAAA=

RE'c�c�� ' � n
E�n��

2

2
�'

S E�� ' �2

2

? ' 2

Wkh �uvw0rughu frqglwlrqv duh=;AA?
AA=

� n
E�n��

2

2
� 2^ � ^ � � ' f

^
�
�n�

��� ' f

Lq v|pphwulf htxloleuld ^ ' ^ dqg � ' �c vr zh jhw=

45Lq wkhlu vwxg| ri fljduhwwh dgyhuwlvlqj/ Urehwv dqg Vdpxhovrq +4<;;, qrwh wkdw dgyhuwlvlqj d�hfwv

sulpdulo| wkh ohyho ri pdunhw ghpdqg udwkhu wkdq wkh glvwulexwlrq ri pdunhw vkduhv1 E| frqwudvw/ Nhowrq

dqg Nhowrq +4<;5, vkrz wkdw dgyhuwlvlqj ohdgv sulpdulo| wr d vkliw iurp rqh eudqg wr dqrwkhu lq wkh

euhzlqj lqgxvwu|1
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;AA?
AA=

^ ' �
�
n E2��2

S
� �

�

^ ' �
2

vroylqj iru� zh jhw wzr dgplvvleoh htxloleulxp ohyhov ri dgyhuwlvlqj= �W

u ' f dqg �W

M '

�
2

s
� n 2�c dqg wkh fruuhvsrqglqj htxloleulxp txdqwlwlhv/ sulfhv dqg sur�wv= ^Wu ' �3�

�
c

^WM ' �
2
c Ru ' �

�
E2 n �� c RM ' �

2
n �c�Euc�� ' �

b
E�� 2� n �2� c �EMc�� ' �

e

�
�
2
� �

�
�

46 Lw lv vlpsoh wr fkhfn wkdw hyhq lq wklv h{dpsoh zlwk srvlwlyh vslooryhu lq dgyhuwlvlqj

E�� E�c �� ' � n � : f� wkhuh lv qrw d udqnlqj ri htxloleuld lqglshqghqwo| iurp � dqg

wkh Frrshu0Mrkq uhvxow grhv qrw krog1 Lq idfw/ �EMc�� A �Euc�� iru dq| � 9 �
e
dqg

�EMc�� 	 �Euc�� rwkhuzlvh1 Qrwh wkdw R�^
�
?^c�c�

�
' f dqg ^WM : ^Wu� Wkhuhiruh/

iroorzlqj Ohppd 4/ zkhq �upv h{shfw wkh K0htxloleulxp wkh| zloo eh pruh hdjhu wr sd|

d frvw wr orzhu zdjhv1 Wr eh pruh vshfl�f/ frqvlghu wkh iroorzlqj �uvw0vwdjh jdph= �upv

fdq ghflgh wr oree| ohjlvodwruv ru qrw1 Li wkh| gr cqrw oree|* wkh| sd| wkh zdjh �?c li

wkh| coree|* wkh| sd| zrunhuv wkh zdjh �, zlwk �? : �,� Oree|lqj frvw s G wkh gluhfw

frvw ri oree|lqj dqg wkh lqgluhfw frvw uhodwhg wr frqvxphuv dqg xqlrq*v surwhvw1 Zh kdyh

wkh iroorzlqj uhvxow=

Sursrvlwlrq 41 +l, D srvlwlyh frvw s dozd|v h{lvw vr wkdw li �upv h{shfw wkh O0htxloleulxp/

wkh| sod| cqrw oree|* dqg li wkh| h{shfw wkh K0htxloleulxp wkh| coree|*>

+ll, wkh vhw ri vxfk s lqfuhdvhv lq wkh gl�huhqfh ehwzhhq �? dqg �, +{��1

Surri1 Vhh wkh Dsshqgl{1

46Qrwh wkdw �
DD

+�> z, @ 4 lpso|lqj vwudwhjlf frpsohphqwdulw|1

46



7141 Zhoiduh Dqdo|vlv

Zh duh qrz lqwhuhvwhg lq shuiruplqj d vwdqgdug zhoiduh dqdo|vlv iru rxu vlpsoh h{dpsoh wr

vkrz wkdw zkloh kljk dgyhuwlvlqj fdq eh cjrrg*/ zkdw fdq eh cedg* duh wkh kljk lqfhqwlyhv

wr uhgxfh zdjhv wkdw lw fuhdwhv1 Rxu dqdo|vlv lv uhodwhg wr wkh vrphwlphv pdlqwdlqhg

lghd wkdw dgyhuwlvlqj ohyhov duh h{fhvvlyh/ juhdwhu wkdq wkrvh zklfk zrxog suhydlo lq wkh

vrfldoo| rswlpdo doorfdwlrq1 Lq wkh ghvfulswlyh sduw ri wkh sdshu/ zh kdyh r�huhg d whqwdwlyh

h{sodqdwlrq ri orzhu zdjhv ru wkh wuhqg wrzdugv vkliwlqj surgxfwlrq deurdg wkurxjk d olqn

ehwzhhq surgxfw pdunhwv dqg oderu pdunhw zklfk rshudwhv wkdqnv wr wkh srvlwlyh h�hfw

wkdw dgyhuwlvlqj kdv rq ghpdqg dqg wkh qhjdwlyh h�hfw ri kljk zdjhv rq surgxfwlrq frvw1

Zh duh qrz lqwhuhvwhg lq udqnlqj srvvleoh htxloleuld dqg vwxg|lqj wkh h�hfw ri d olplw rq

dgyhuwlvlqj �4@ c d plqlpxp zdjh �4�?c ru d fkdqjh lq s�

Wr hydoxdwh wkh zhoiduh h�hfwv ri gl�huhqw htxloleuld/ wkh ghvwlqdwlrq ri zdjh fkdqjhv

lv lpsruwdqw1 Zh pdnh wkh vlpsoli|lqj dvvxpswlrq wkdw zdjhv dozd|v jr wr frqvxphuv0

zrunhuv471 Jlyhq rxu lqwhusuhwdwlrq wrwdo vxusoxv 7 lv=

7 E�c �� ' 2 E� E�c ���� s��',� n T E�c �� n` E�c ��

zkhuh � ' Mcu lqglfdwhv wkh htxloleulxp dqg � ' ,c ? l1h1coree|*/ cqrw oree|* lqglfdwhv

�upv* dfwlrq1 T E�c �� '
U '�

f
dR� E'c��� R�o _' lv frqvxphu vxusoxv dqg ` E�c �� ' '���

duh wrwdo zdjhv1 Xvlqj wkh h{dpsoh lq vhfwlrq 7 zh jhw=

47Wklv lqwhusuhwdwlrq lv pruh uhdolvwlf zkhq i lv xvhg wr orzhu grphvwlf surgxfwlrq frvwv1 D pruh

dsw lqwhusuhwdwlrq wr wdon derxw vkliwlqj ri surgxfwlrq lv wkdw zdjhv zrxog jr iurp grphvwlf zrunhuv

wr iruhljq zrunhuv1 D fruuhfw wuhdwphqw ri wklv fdvh zrxog lpso| d jhqhudo htxloleulxp prgho zlwk wzr

frxqwulhv1
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7 EMc?� ' �
e
n �?

2

7 Euc ?� ' 2
b
E2� �? � �2
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7 EMc ,� ' �
e
n �,

2
� 2s

7 Euc ,� ' 2
b
E2� �, � �2

, �� 2s

Lqwhuhvwlqj frpsdulvrqv duh wkh iroorzlqj48=

E@� 7 EMc?� � 7 Euc ?� : f +ru htxlydohqwo| 7 EMc ,� � 7 Euc ,� : f,1 Wklv �uvw frp0

sdulvrq dqvzhuv wkh xvxdo txhvwlrq zkhwkhu dgyhuwlvlqj eh h{fhvvlyh ru qrw1 Gl{lw dqg

Qrupdq +4<:;/ 4<;4, kdyh vkrzq wkdw/ li dgyhuwlvlqj lv ri wkh cshuvxdvlyh* irup/ lw lv

fduulhg rxw dw dq h{fhvvlyh ohyho lq wkh pdunhw1 Zlwk wkh clqirupdwlyh* ylhz ri dgyhuwlv0

lqj/ wkh Gl{lw0Qrupdq uhvxow lv uhyhuvhg iru d prqrsrolvw/ dv lv vkrzq lq Vkdslur +4<;4,1

Prqrsrolvwv fduu| rxw wrr olwwoh lqirupdwlyh dgyhuwlvlqj vlqfh wkh| idlo wr dssursuldwh wkh

frqvxphu vxusoxv dvvrfldwhg zlwk lqiruplqj dgglwlrqdo frqvxphuv derxw wkhlu surgxfwv1

Hyhq li dgyhuwlvlqj shuirupv d xvhixo vrfldo ixqfwlrq lqiruplqj fxvwrphuv derxw eudqgv*

fkdudfwhulvwlfv/ qhyhuwkhohvv Jurvvpdq dqg Vkdslur +4<;7, �qg wkdw +frpshwlwlyh, dgyhu0

wlvlqj ohyhov wkdw suhydlo lq roljrsro| htxloleulxp duh dozd|v h{fhvvlyh1 Ehfnhu dqg Pxusk|

+4<<6, �qg wkdw dgyhuwlvlqj fdq eh erwk h{fhvvlyh ru xqghusurgxfhg1 Rxu �uvw frpsdulvrq

lv dq h{dpsoh zkhuh iru d jlyhq zdjh d kljk ohyho ri +h{sdqvlrqdu|, dgyhuwlvlqj lv Sduhwr

vxshulru149

48Lw vhhpv uhdvrqdeoh wkdw dw ohdvw d sduw ri wkh lqfuhdvh lq dgyhuwlvlqj vshqglqj grhv lqfuhdvhv wkh

xwlolw| ri vrph frqvxphuv0zrunhuv/ wkh dgyhuwlvhuv1 Dq|zd|/ wkh vljq ri rxu frpsdulvrqv dqg wkhuhiruh

wkh srolf| lpsolfdwlrqv zrxog qrw eh d�hfwhg1
49Rxu frqfoxvlrq gl�huv iurp wkh rqh lq Jurvvpdq Vkdslur roljrsro| prgho ehfdxvh wkh| kdyh frp0

shwlwlyh dgyhuwlvlqj/ zkloh zh kdyh h{sdqvlrqdu| dgyhuwlvlqj1

48



EK� 7 EMc?�� 7 EMc ,� ' {�
2

n 2s : f� Wklv vhfrqg frpsdulvrq dqvzhuv wkh iroorzlqj

txhvwlrq= zkhq zh h{shfw wkh K0htxloleulxp/ lv dq lqyhvwphqw orzhulqj zdjhv d jrrg

wklqj ru qrwB Wkh dqvzhu lv qr1

Lq idfw/ dv zh nqrz iurp wkh suhylrxv vxevhfwlrq/ lqyhvwlqj �upv jhw kljkhu sur�wv

zkhq s lv vpdoo1 Lqvwhdg/ frqvxphuv0zrunhuv rewdlq orzhu zdjhv dqg frxog eh frpshq0

vdwhg rqo| e| dq vx!flhqw dxjphqwdwlrq ri txdqwlw| frqvxphg/ zklfk lv qrw wkh fdvh

khuh1

ES� 7 Euc ?��7 Euc ,� B f/ s B {�
b
E� n �? n �,� � Wklv wklug frpsdulvrq dqvzhuv wkh

vdph txhvwlrq dv lq +e, iru wkh O0htxloleulxp1 Exw lq wklv fdvh/ wkh uhvxow lv qrw xqlyrfdo/

lw ghshqgv rq d frpsdulvrq ehwzhhq wkh ghfuhdvh lq zdjh dqg wkh frvw qhfhvvdu| wr rewdlq

vxfk d ghfuhdvh1

7151 Srolf| Lpsolfdwlrqv

Zh fdq qrz frpphqw rq wkh h�hfw ri �4@ c �4�? dqg sc xvlqj wkh iroorzlqj pdwul{1

qrw oree| oree|

K0htxloleulxp 7 EMc?� 7 EMc ,�

O0htxloleulxp 7 Euc ?� 7 Euc ,�

� Wkh �4@ srolf| fdq suryrnh wkh qrq0h{lvwhqfh ri wkh K0htxloleulxp/ lq wkdw fdvh

zh zrxog eh ohiw zlwk wkh orzhu sduw ri wkh pdwul{1 Lqvwhdg/ dq lqfuhdvh lq s zrxog

pdnh wkh lqyhvwphqw xqdwwudfwlyh dqg zh zrxog eh ohiw zlwk wkh ohiw0kdqg vlgh ri

wkh pdwul{1 �4@ dqg s dfw gluhfwo| rq �upv dqg rqo| wkurxjk �upv* ghflvlrqv

kdyh h�hfwv dovr rq frqvxphuv0zrunhuv1 Lqvwhdg �4�? kdv d gluhfw h�hfw dovr rq
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frqvxphuv1 Pruhryhu/ zkloh �4@ dqg �4�? duh srolflhv d�hfwlqj wkh vhfrqg vwdjh

rxwfrph/ d fkdqjh lq s d�hfwv wkh �uvw0vwdjh ghflvlrq1 Wkh �4�? srolf| lqfuhdvlqj

u� fuhdwhv kljkhu lqfhqwlyhv wr sd| wkh zdjh ghfuhdvlqj lqyhvwphqw1

� Li zh h{shfw wkh K0htxloleulxp= �upv zloo eh hdjhu wr sd| d vpdoo hqrxjk �{hg frvw sc

exw zh nqrz iurp frpsdulvrq +e, wkdw lq wkdw fdvh lw zrxog eh Sduhwr vxshulru qrw

wr kdyh wkdw lqyhvwphqw pdgh1 Wkhuhiruh/ dq lqfuhdvh lq s frxog frqylqfh wkh �up

wr uhiudlq iurp pdnlqj wkh zdjh ghfuhdvlqj lqyhvwphqw1 Qrwh dovr wkdw jlyhq wkdw

zh nqrz iurp +d, wkdw wkh K0htxloleulxp lv Sduhwr vxshulru wr wkh O0htxloleulxp/

lw zrxog eh d edg lghd wr xvh �4@ zklfk zrxog pdqdjh wr lpsrvh wkh cqr oree|*

vwudwhj| wr wkh �upv exw lq d O0htxloleulxp1 Wkh srolf| �4@ lv vxe0rswlpdo zlwk

uhvshfw wr dq lqfuhdvh lq s� Qrwh dovr wkdw d �4�? jrhv lq wkh rssrvlwh gluhfwlrq

dqg wkhuhiruh li lpsrvhg qhhgv wr eh dffrpsdqlhg e| dq kljkhu s wr lpsrvh wkh cqr

oree|* vwudwhj|1

� Li zh h{shfw wkh O0htxloleulxp= �upv zloo suhihu wr sod| cqr oree|*1 Srlqw +f, vd|v

wkdw wklv lv Sduhwr vxshulru li s lv kljk hqrxjk zlwk uhvshfw wr u�� Rwkhuzlvh lw

frxog eh rswlpdo wr ohw wkhp oree| dqg lw zrxog eh rswlpdo wr orzhu s�

81 Frqfoxvlrq

Zh prgho d olqn ehwzhhq dgyhuwlvlqj dqg wkh oderxu pdunhw1 Zh vkrz wkdw xqghu jhqhudo

frqglwlrqv/ �upv kdyh lqfhqwlyhv wr lqyhvw lq zdjh uhgxflqj sudfwlfhv zkhq wkh| h{shfw d

kljk dgyhuwlvlqj htxloleulxp lq wkh ixwxuh surgxfw pdunhw frpshwlwlrq1 Wklv pd| h{sodlq

4:



krz zh pryhg iurp d orz dgyhuwlvlqj/ kljk uhdo zdjh htxloleulxp wr d kljk dgyhuwlvlqj/

orz zdjh rqh1 Zh kdyh vwxglhg erwk sulfh dqg txdqwlw| frpshwlwlrq1

Lq rxu h{dpsoh uho|lqj rq Ehfnhu dqg Pxusk|*v wkhru| ri dgyhuwlvlqj dv d *jrrg ru

edg*/ wkh kljk dgyhuwlvlqj htxloleulxp lv Sduhwr vxshulru wr wkh orz dgyhuwlvlqj rqh iru

jlyhq zdjhv exw lw ehfrphv Sduhwr lqihulru zkhq �upv lqyhvw lq zdjh uhgxflqj sudfwlfhv1

Dv d srolf| lpsolfdwlrq/ lw zrxog eh vxe0rswlpdo wr xvh d olplw rq dgyhuwlvlqj vshqglqj e|

�upv= wr dyrlg lqyhvwphqw lq zdjh uhgxflqj sudfwlfhv/ lw zrxog ghvwur| wkh kljk dgyhuwlvlqj

htxloleulxp1

Frqwudu| wr Nohlq*v eholhi/ dgyhuwlvlqj lv qrw cedg* shu vh1 Zkdw fdq eh cedg* duh wkh

vwurqj lqfhqwlyhv wkdw lw fuhdwhv wr uhgxfh zdjhv1

4;



91 Dsshqgl{

Surri Sursrvlwlrq 4= +l, Zkhq ghflglqj wkh rswlpdo vwudwhj| dw vwdjh 4/ li �upv iruhfdvw

uc wkh| frpsduh=

�Euc�?� '
�

b

�
�� 2�? n �2

?

�
W �Euc�,�� s '

�

b

�
�� 2�, n �2

,

�� s +914,

Li wkh| iruhfdvw Mc wkh| frpsduh=

�EMc�?� '
�

e

�
�

2
� �?

�
W �EMc�,�� s '

�

e

�
�

2
� �,

�
� s +915,

Zh zdqw wr vkrz wkdw h{lvw dq s vxfk wkdw lq ES��� wkh vljq lv : dqg lq ES�2� wkh vljq lv

	c l1h1=

2

b
E�? � �,� n

�

b

�
�2
, � �2

?

�
	 s 	

�? � �,

e

Qrupdol}h �, ' f dqg zh jhw 2
b
�? � �

b
�2
? 	 s 	 �?

e
iru dq| �?c l1h1 d srvlwlyh �{hg

frvw s dozd|v h{lvwv1

+ll, Zh ghulyh zlwk uhvshfw wr �? wkh lqwhuydo ri srvvleoh s G Y
Y�?

�
�?

e
� 2

b
�? n

�
b
�2
?

�
: f�

Jlyhq wkdw �, ' f wkh vhw jurzv zkhq {� lqfuhdvhv1
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Uhihuhqfhv

^4` Ehfnhu/ Jdu| V1 dqg Pxusk|/ Nhylq V1 +4<<6,/ D Vlpsoh Wkhru| ri Dgyhuwlvlqj dv d

Jrrg ru Edg/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 43;/ <740971

^5` Eodqfkdug/ R1 dqg Jldyd}}l/ I1 +5334,/ Pdfurhfrqrplf H�hfwv ri Uhjxodwlrq dqg

Ghuhjxodwlrq lq Jrrgv dqg Oderu Pdunhwv/ QEHU Zrunlqj Sdshu ;4531

^6` Frrshu/ U1 dqg Mrkq/ D1 +4<;;,/ Frruglqdwlqj Frruglqdwlrq Idloxuhv lq Nh|qhvldq

Prghov/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 436/ 7740961

^7` Gl{lw/ D1N1 dqg Qrupdq/ Y1 +4<:;,/ Dgyhuwlvlqj dqg Zhoiduh/ Wkh Ehoo Mrxuqdo ri

Hfrqrplfv/ < +4,/ 404:1

^8` Gl{lw/ D1N1 dqg Qrupdq/ Y1 +4<;4,/ Dgyhuwlvlqj dqg Zhoiduh= Uhso|/ Wkh Ehoo Mrxu0

qdo ri Hfrqrplfv/ 45 +5,/ :860:871

^9` Jurvvpdq/ Jhqh P1 dqg Vkdslur/ F1 +4<;7,/ Lqirupdwlyh Dgyhuwlvlqj zlwk Gl�huhq0

wldwhg Surgxfwv/ Uhylhz ri Hfrqrplf Vwxglhv/ OL/ 960;41

^:` Nhowrq/ F1 dqg Nhowrq/ G1 +4<;5,/ Dgyhuwlvlqj dqg Lqwudlqgxvwu| Eudqg Vkliw lq wkh

X1V1 Euhzlqj Lqgxvwu|/ Mrxuqdo ri Lqgxvwuldo Hfrqrplfv/ 63/ 5<606361

^;` Nohlq/ Q1 +5333,/ Qr Orjr/ Iodplqjr1

^<` Urehuwv/ P1 dqg Vdpxhovrq/ O1 +4<;;,/ Dq Hpslulfdo Dqdo|vlv ri G|qdplf Qrqsulfh

Frpshwlwlrq lq dq Roljrsrolvwlf Lqgxvwu|/ Udqg Mrxuqdo ri Hfrqrplfv/ 4</ 53305531
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^43` Vkdslur/ F1 +4<;3,/ Dgyhuwlvlqj dqg Zhiduh= Frpphqw/ Wkh Ehoo Mrxuqdo ri Hfr0

qrplfv/ 45 +5,/ :7<0:841

^44` Vfkpdohqvhh/ U1 +4<;6,/ Dgyhuwlvlqj dqg Hqwu| Ghwhuuhqfh= Dq H{sorudwru| Prgho/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ <+7,/ 96909861

^45` Wkh Hfrqrplvw/ Zkr*v zhdulqj wkh wurxvhuvB dqg Wkh fdvh iru eudqgv/ Vhswhpehu

9wk 53341
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