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4 Lqwurgxfwlrq

Lq uhfhqw |hduv/ vhyhudo frxqwulhv dqg vwdwhv kdyh lqwurgxfhg uhjxodwlrqv zklfk uhvwulfw wkh uljkw wr vprnh

lq sxeolf1 D pdmru prwlydwlrq iru wkhvh uhjxodwlrqv kdv ehhq wr surwhfw wkh lqwhuhvwv ri wkrvh h{srvhg wr

sdvvlyh vprnlqj1 Ri frxuvh/ wkh uhjxodwlrqv gr qrw dsso| hyhu|zkhuh1 Lq sulydwh krphv/ iru h{dpsoh/ wkh

dxwkrulwlhv w|slfdoo| fdqqrw uhjxodwh lqglylgxdov* vprnlqj ehkdylru1 Krzhyhu/ lq wklv sdshu zh vkrz wkdw

uhjxodwlrq lq vrph sxeolf duhdv pd| lqgxfh d fkdqjh lq vrfldo qrupv/ dqg lq wklv zd| lqgluhfwo| d�hfw

ehkdylru lq xquhjxodwhg duhdv1

Rqh lqwhuhvwlqj h{dpsoh ri wkh srvvleoh lqwhusod| ehwzhhq uhjxodwlrq dqg ehkdylru lq xquhjxodwhg

duhdv lv wkh ghyhorsphqw iroorzlqj wkh vxevwdqwldo dphqgphqw ri wkh Qruzhjldq vprnlqj odz lq 4<;;1

Wkh dphqgphqw surklelwhg vprnlqj lq csuhplvhv dqg phdqv ri wudqvsruw wr zklfk wkh sxeolf kdyh dffhvv*/

dv zhoo dv lq cphhwlqj urrpv/ zrun suhplvhv dqg lqvwlwxwlrqv zkhuh wzr ru pruh shuvrqv duh jdwkhuhg*14 D

ihz h{fhswlrqv dssolhg> iru h{dpsoh/ uxohv zhuh vrphzkdw pruh olehudo iru uhvwdxudqwv dqg eduv1 Iru prvw

shrsoh d pdmru lpsolfdwlrq zdv wkdw vprnlqj zdv qr orqjhu shuplwwhg lq wkhlu zrunlqj hqylurqphqwv1

Ri frxuvh/ wkh uhjxodwlrqv glg qrw dsso| lq sulydwh krphv1 Gdwd uhsruwhg lq wklv sdshu vkrzv/ krzhyhu/

wkdw h{srvlqj rwkhuv wr sdvvlyh vprnlqj lq sulydwh krphv kdv ehfrph frqvlghudeo| ohvv iuhtxhqw vlqfh

wkhvh uhjxodwlrqv zhuh lqwurgxfhg1 Iru h{dpsoh/ zkhq ylvlwlqj d qrq0vprnhu*v krph/ lw lv wrgd| prvw

frpprq wr jr rxwgrruv wr vprnh1

Ehorz/ zh sursrvh d prgho ri vrfldo qrupv iru frqvlghudwh vprnlqj ehkdylru1 Rxu vwduwlqj srlqw

lv wkdw vprnhuv gr fduh derxw vrfldo dffhswdqfh1 Lqfrqvlghudwh vprnlqj lv dvvxphg wr wuljjhu qhjdwlyh

hprwlrqv rq qrq0vprnhuv* sduw/ dqg wkhvh uhdfwlrqv duh vwurqjhu wkh ohvv xvhg qrq0vprnhuv duh wr vxfk

lqfrqvlghudwh ehkdylru1 Vprnhuv ghflgh zkhwkhu wr eh frqvlghudwh ru qrw e| zhljkwlqj wkh lqfrqyhqlhqfh

frvwv ri ehlqj frqvlghudwh djdlqvw wkh ehqh�wv ri vrfldo dffhswdqfh1 Wklv jlyhv ulvh wr d jdph zlwk vhyhudo

Qdvk htxloleuld/ lqfoxglqj rqh lq zklfk hyhu| vprnhu lv frqvlghudwh dqg rqh lq zklfk qr0rqh lv frqvlghudwh1

Dq hyroxwlrqdu| dqdo|vlv vkrzv wkdw wkh lqwurgxfwlrq ri d vprnlqj uhjxodwlrq pd| pryh d vrflhw| iurp

wkh qr0frqvlghudwlrq Qdvk htxloleulxp wr wkh htxloleulxp lq zklfk hyhu|erg| lv frqvlghudwh hyhq lq wkh

xquhjxodwhg }rqh1 Pruhryhu/ zh ghprqvwudwh wkdw li wkh uhjxodwlrq lv vxevhtxhqwo| uhpryhg/ wkh hfrqrp|

4Wkh Dfw Uhodwlqj wr Suhyhqwlrq ri wkh Kdupixo H�hfwv ri Wredffr fdq eh irxqg dw wkh Qdwlrqdo Frxqflo rq Wredffr

dqg Khdowk*v krphsdjh= kwws=22zzz1wrednn1qr2vwdwlvwlnn 2oryhqbhqj1kwp1
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zloo lq idfw vwd| lq wkh kljk frqvlghudwlrq htxloleulxp1

Wkh lqwxlwlrq ri wkh prgho lv yhu| vlpsoh dqg vwudljkwiruzdug1 Lpdjlqh d vlwxdwlrq lq zklfk doo vprnhuv

duh lqfrqvlghudwh vxfk wkdw qrq0vprnhuv duh iuhtxhqwo| h{srvhg wr sdvvlyh vprnlqj1 Wkhq vprnlqj

uhjxodwlrqv duh lqwurgxfhg/ iruflqj vprnhuv wr eh frqvlghudwh lq fhuwdlq sodfhv ru dw fhuwdlq wlphv1 Wklv

kdv wkh h�hfw ri pdnlqj qrq0vprnhuv vrphzkdw ohvv xvhg wr sdvvlyh vprnlqj1 Zkhq wkh| gr hqfrxqwhu

lqfrqvlghudwh vprnhuv/ wkh| zloo wkhuhiruh uhdfw pruh qhjdwlyho| wkdq ehiruh1 Wklv ohdgv wr dq lqfuhdvhg

orvv ri vrfldo dffhswdqfh iru lqfrqvlghudwh vprnhuv/ pdnlqj frqvlghudwh ehkdylru uhodwlyho| pruh dwwudfwlyh

wkdq ehiruh1 Li wkh ghfuhdvh lq vrfldo dffhswdqfh lv vx!flhqwo| odujh/ vrph vprnhuv zloo fkdqjh wkhlu

ehkdylru1 Wkhq qrq0vprnhuv ehfrph hyhq ohvv xvhg wr sdvvlyh vprnlqj dqg wkhlu qhjdwlyh hprwlrqv

wrzdugv qrq0vprnhuv duh ixuwkhu uhlqirufhg1 Wkxv/ lqfrqvlghudwh vprnlqj ehfrphv hyhq ohvv dwwudfwlyh1

Wklv surfhvv frqwlqxhv xqwlo wkh qhz htxloleulxp lv uhdfkhg1

Wkh sdshu lv rujdql}hg dv iroorzv= Vhfwlrq 5 suhvhqwv d vlpsoh jdph dqdo|}lqj vprnhuv* ehkdylru/

zkloh vhfwlrq 6 jlyhv dq hyroxwlrqdu| dqdo|vlv ri wklv jdph1 Vhfwlrq 7 dssolhv wkh hyroxwlrqdu| dqdo|vlv

lq rughu wr dqdo|}h wkh lpsolfdwlrqv ri d vprnlqj uhjxodwlrq1 Vhfwlrq 8 h{whqgv wkh prgho wr dffrxqw iru

khwhurjhqrxv suhihuhqfhv1 Vhfwlrq 9 uhsruwv hpslulfdo hylghqfh edvhg rq lqwhuylhzv zlwk pruh wkdq rqh

wkrxvdqg lqglylgxdov/ zkloh vrph dowhuqdwlyh k|srwkhvhv duh glvfxvvhg lq vhfwlrq :1 Vhfwlrq ; frqfoxghv1

5 Wkh Prgho

Lq d vrflhw| d vkduh +4� �, ri wkh srsxodwlrq duh vprnhuv1 Wkh vprnhuv lpsrvh d qhjdwlyh h{whuqdolw|

rq qrq0vprnhuv zkhq h{srvlqj wkhp wr sdvvlyh vprnlqj1 Wklv h{whuqdolw| lv gxh wr wkh glvfrpiruw

dqg qhjdwlyh khdowk h�hfwv dvvrfldwhg zlwk sdvvlyh vprnlqj1 Lq rughu wr surwhfw qrq0vprnhuv iurp wklv

h{whuqdolw|/ wkh jryhuqphqw lpsrvhv d vprnlqj uhjxodwlrq1 Wkh uhjxodwlrq lpsolhv wkdw hyhu| lqglylgxdo*v

wlph lv glylghg ehwzhhq d vkduh U 5 ^3>4` vshqw lq wkh uhjxodwhg }rqh/ zkhuh doo vprnlqj lv surklelwhg +h1j1

sxeolf r!fhv,/ dqg d vkduh +4�U, vshqw lq wkh xquhjxodwhg }rqh +h1j1 sulydwh krphv,1 Wkh uhjxodwlrqv

duh vwulfwo| hqirufhg vxfk wkdw qr ylrodwlrqv rffxu1

Wr zklfk ghjuhh qrq0vprnhuv duh h{srvhg wr sdvvlyh vprnlqj lq wkh xquhjxodwhg }rqh ghshqgv rq krz

frqvlghudwho| vprnhuv ehkdyh wr qrq0vprnhuv lq wklv }rqh1 Ohw �l 5 i3> 4j ghqrwh vprnhu l*v frqvlghudwlrq
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ohyho lq wkh vprnlqj }rqh1 Hdfk vprnhu lv idfhg zlwk d glvfuhwh fkrlfh= Lq wkh vprnlqj }rqh kh fdq fkrrvh

hlwkhu wr eh frqvlghudwh/ �l @ 4> ru wr eh lqfrqvlghudwh/ �l @ 31 Rq wkh rqh kdqg/ ehlqj frqvlghudwh zloo

lpsrvh dq lqfrqyhqlhqfh frvw/ f A 31 Wklv lqfrqyhqlhqfh frvw pljkw eh fdxvhg e| kdylqj wr ohdyh jrrg

frpsdq| wr vprnh rxwvlgh/ ru e| jhwwlqj frog iurp vprnlqj rxwgrruv lq edg zhdwkhu1 Rq wkh rwkhu kdqg/

ehlqj lqfrqvlghudwh zloo lpsrvh d frvw lq wkh irup ri uhgxfhg vrfldo dssurydo/ u/ gxh wr wkh glvdssurydo

ri qrq0vprnhuv1 Wkxv/ wkh sd|r� ixqfwlrq ri d vprnhu l lv uhsuhvhqwhg e|

Xl @ +u � f, �
l

+4,

Qrq0vprnhuv* glvdssurydo ri vprnhuv lv qrw qhfhvvdulo| edfnhg e| d gholehudwh dqg frqvflrxv fkrlfh1

Wkh wkhru| ri vrfldo h{fkdqjh pdlqwdlqv wkdw vdqfwlrqv pd| rffxu vsrqwdqhrxvo| dqg hyhq lqyroxqwdulo|

+Eodx/ 4<97> Jçfkwhu dqg Ihku/ 4<<<,1 Pruhryhu/ vrfldo vdqfwlrqv qhhg qrw lqyroyh vxevwdqwldo frvwv

rq vdqfwlrqhuv* sduw> d glvfuhwh iurzq/ ru vlpso| wkh vxvslflrq wkdw vrphrqh glvolnhv klv ehkdylru/ pd|

frqvwlwxwh d vljql�fdqw vrfldo frvw iru d vprnhu1 Uhgxfhg vrfldo dssurydo ri ehlqj lqfrqvlghudwh lv jlyhq

e|

u @ �nk +5,

zkhuh n ghqrwhv wkh sxeolf*v eholhi derxw dgyhuvh khdowk h�hfwv dqg glvfrpiruw iru wkrvh h{srvhg wr

sdvvlyh vprnlqj/ dqg k ghqrwhv dyhudjh frqvlghudwlrq ohyho lq vrflhw|1

Wkh �uvw idfwru/ �/ lq +5, uh hfwv wkdw d vprnhu*v ghfuhdvh lq vrfldo dssurydo lv odujhu wkh pruh

qrq0vprnhuv durxqg zkr duh d�hfwhg e| klv lqfrqvlghudwh ehkdylru1 Wkh vhfrqg idfwru/ n> uh hfwv wkdw

qrq0vprnhuv glvdssuryh pruh ri lqfrqvlghudwh vprnhuv wkh zruvh wkh khdowk h�hfw dqg glvfrpiruw ri

sdvvlyh vprnlqj1 Wklv fdswxuhv wkh lghd wkdw vrfldo vdqfwlrqv hqiruflqj d vrfldo qrup fdq dulvh ehfdxvh

ri pdunhw idloxuh/ zklfk kdv ehhq dujxhg e| d qxpehu ri dxwkruv +h1j1 Duurz 4<:4/ Xoopdqq0Pdujdolw

4<::/ Qruwk 4<;4/ Frohpdq 4<<3,1

Wkh wklug idfwru lq +5, uh hfwv wkdw d qrq0vprnhu glvdssuryhv wkh ehkdylru ri dq lqfrqvlghudwh vprnhu

pruh wkh ohvv xvhg kh lv wr ehlqj d sdvvlyh vprnhu1 Wkh dyhudjh frqvlghudwlrq ohyho lq vrflhw| lv jlyhq e|

k @ U. +4�U, �� +6,

zkhuh �� lv dyhudjh frqvlghudwlrq ohyho lq wkh xquhjxodwhg }rqh51 Li qrq0vprnhuv duh xvhg wr ehlqj h{srvhg

5 Lq wkh uhjxodwhg }rqh wkh dyhudjh frqvlghudwlrq ohyho lv �1 Lq wklv }rqh doo vprnhuv duh irufhg wr eh frqvlghudwh1
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wr sdvvlyh vprnlqj/ wkh| kdyh d kljkhu ohyho ri wrohudqfh wrzdug dq lqfrqvlghudwh vprnhu1 Wklv pd| rffxu

hlwkhu ehfdxvh euhdwklqj wredffr vprnh lv pruh xqfrpiruwdeoh iru vrphrqh zkr lv qrw xvhg wr lw/ ru

ehfdxvh wkh dyhudjh frqvlghudwlrq ohyho ghwhuplqhv wkh ehkdylru qrq0vprnhuv h{shfw iurp vprnhuv dqg

wkxv wkh ghjuhh ri glvdssrlqwphqw qrq0vprnhuv h{srvhg wr lqfrqvlghudwh ehkdylru h{shulhqfh1 Wkh odwwhu

fdxvh lv vlplodu wr Olqgehfn +4<<:, dqg Olqgehfn hw do1 +4<<<,/ lq zklfk lw lv suhvxssrvhg wkdw d vrfldo

qrup lv ihow pruh vwurqjo| wkh juhdwhu wkh qxpehu ri shrsoh zkr reh| lw1

Htxdwlrq +4,/ +5, dqg +6, lpso| wkdw d vprnhu*v sd|r� ixqfwlrq lv jlyhq e|

Xl @ X +�l> ��, @ +n� +U . +4�U, ��, � f, �l +7,

Wkxv/ �l @ 4 iru doo l lv d Qdvk0htxloleulxp li n� A f> dqg �l @ 3 iru doo l lv d Qdvk0htxloleulxp li n�U ? f1

Li n� +U. +4�U, ��,� f @ 3> vprnhuv duh lqgl�huhqw ehwzhhq ehlqj frqvlghudwh dqg lqfrqvlghudwh1 Wklv

lpsolhv wkdw wkhuh lv dovr d Qdvk htxloleulxp lq zklfk d vkduh + f

�n
� U,@+4 � U, ri wkh vprnhuv duh

frqvlghudwh1 Wkxv/

Sursrvlwlrq 4 Dvvxph wkdw 4 A f

�n
A U= Wkhq/ wkh jdph kdv wkuhh Qdvk htxloleuld= Rqh lq zklfk hyhu|

vprnhu lv frqvlghudwh/ rqh lq zklfk qr vprnhu lv frqvlghudwh/ dqg rqh lq zklfk d vkduh + f

�n
�U,@+4�

U, ri wkh vprnhuv duh frqvlghudwh1 Wkh Qdvk htxloleulxp lq zklfk hyhu| vprnhu lv frqvlghudwh h{lvwv

lqghshqghqwo| ri wkh vprnlqj uhjxodwlrq U=

6 Hyroxwlrqdu| G|qdplfv

Vprnhuv gr qrw dw wkh rxwvhw srvvhvv doo wkh lqirupdwlrq qhhghg lq rughu wr fdofxodwh zkhwkhu ehlqj

frqvlghudwh jlyhv wkhp kljkhu xwlolw| wkdq qrw ehlqj frqvlghudwh1 Lqvwhdg/ zh dvvxph wkdw vprnhuv ohduq

wkhlu rswlpdo vwudwhj| wkurxjk d wuldo0dqg0huuru0surfhvv1 Eùujhuv dqg Vdulq +4<<:, kdyh ghprqvwudwhg

wkdw vxfk surfhvvhv fdq eh uhsuhvhqwhg e| wkh uhsolfdwru g|qdplfv +Wd|oru dqg Mrqnhu 4<:;, iurp wkh

�hog ri hyroxwlrqdu| jdph wkhru|1 Wkh uhsolfdwru g|qdplfv vd|v wkdw wkh jurzwk udwh ri wkh srsxodwlrq

vkduh xvlqj d fhuwdlq vwudwhj| htxdov wkh gl�huhqfh ehwzhhq wkh vwudwhj|*v fxuuhqw sd|r� dqg wkh fxuuhqw

dyhudjh sd|r� lq wkh srsxodwlrq +Zhlexoo 4<<8/ s1 :6,1

Ohw { ghqrwh wkh vkduh ri vprnhuv zkr duh frqvlghudwh1 Fohduo| �� @ {= Wkh uhsolfdwru g|qdplfv lv
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uhsuhvhqwhg e|
6

b{ @ {
�
X +4>{, � �X +{,

�
+8,

zkhuh �X +o, ghqrwhv dyhudjh xwlolw| ohyho lq vrflhw|/ l1h1 �X +{, @ {X +4>{, . +4� {,X +3>{,1 Vxevwlwxwlqj

iru �X +{, > +8, fdq eh zulwwhq dv

b{ +{, @ { +4� {, +X +4>{, �X +3>{,, +9,

Htxdwlrq +7, dqg +9, lpso| wkdw

b{ +{, @ { +4� {, +n� +U . +4�U,{, � f, +:,

Iljxuh 4 sorwv wkh hyroxwlrqdu| g|qdplfv b{ +{, lq +:, jlyhq wkdw 4 A f

�n
A U1 Wklv judsk looxvwudwhv

zkdw lv suryhq lq Sursrvlwlrq 51

1

( )[[&

[ ′ [

Iljxuh 4 Hyroxwlrqdu| g|qdplfv= Ghyhorsphqw ri wkh vkduh ri frqvlghudwh vprnhuv1

Sursrvlwlrq 5

� Li f

�n
? 4/ wkhq wkhuh h{lvwv dq dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 4> lq zklfk hyhu| vprnhu lv

frqvlghudwh1 Li wkh vkduh ri frqvlghudwh vprnhuv jhwv deryh wkh xqvwdeoh vwdwlrqdu| vwdwh/ {� @

+ f

�n
�U,@+4�U,/ wkhq pruh dqg pruh vprnhuv zloo ehfrph frqvlghudwh1 Wklv surfhvv zloo frqwlqxh

xqwlo wkh vrflhw| uhdfkhv wkh dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 41

6Wkh sursrvlwlrqv ghulyhg lq wklv sdshu krog iru dq| sd|r� prqrwrqlf g|qdplfv1 Wkh vshfl�f uhsolfdwru g|qdplfv lv

fkrvhq gxh wr lwv idploldulw| wr pdq| uhdghuv dqg lwv vlpsolflw|1
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� Li U ? f

�n
/ wkhq wkhuh h{lvwv dq dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 3/ lq zklfk qr vprnhu lv frqvlghudwh1

Li wkh vkduh ri qrq0frqvlghudwh vprnhuv jhwv ehorz wkh xqvwdeoh vwdwlrqdu| vwdwh/ {�@ + f

�n
�U,@+4�

U,/ wkhq pruh dqg pruh vprnhuv zloo ehfrph qrq0frqvlghudwh1 Wklv surfhvv zloo frqwlqxh xqwlo wkh

vrflhw| uhdfkhv wkh dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 31

Surri1 Htxdwlrq +:, lpsolhv wkdw wkh vwdwlrqdu| vwdwhv duh ghwhuplqhg e| { +4� {, +n� +U. +4�U,{,� f, @

3= Wkxv wkhuh h{lvw wkuhh vwdwlrqdu| vwdwhv= { @ 3/ { @ 4> dqg { @ + f

�n
�U,@+4�U, � {3= Htxdwlrq +:,

lpsolhv wkdw b{ A 3 li +n� +U. +4�U,{,� f, A 3> dqg b{ ? 3 li +n� +U. +4�U,{,� f, ? 31 Wkxv b{ A 3

li { ? {3 dqg b{ ? 3 li { A {3= Vlqfh {�� 3 li U � f

�n
dqg {�� 4 li f

�n
� 41 Wkxv wkh vwdwlrqdu| vwdwh { @ 4

lv dv|pswrwlfdoo| vwdeoh li f

�n
? 4/ dqg wkh vwdwlrqdu| vwdwh { @ 3 lv dv|pswrwlfdoo| vwdeoh li U ? f

�n
1

Wkh lqwxlwlrq ehklqg wkh hyroxwlrqdu| g|qdplfv vwdwhg lq sursrvlwlrq 5 lv dv iroorzv= Iru 3 ? { ? {3

d vprnhu*v ghfuhdvh lq vrfldo dssurydo/ u/ iurp ehlqj lqfrqvlghudwh lv vpdoo1 Qrq0vprnhuv* wrohudqfh iru

lqfrqvlghudwh ehkdylru lv kljk ehfdxvh wkh| duh xvhg wr eh sdvvlyh vprnhuv1 Wkxv/ vprnhuv duh ehwwhu r�

ehlqj lqfrqvlghudwh1 Frqvlghudwh vprnhuv zloo hyhqwxdoo| ohduq wklv dqg fkdqjh wkhlu vwudwhj|/ l1h1 b{ ? 31

Iru {3 ? { ? 4 d vprnhu*v lqfuhdvh lq vrfldo dssurydo/ u/ iurp ehlqj frqvlghudwh lv odujh1 Qrq0vprnhuv*

wrohudqfh iru lqfrqvlghudwh ehkdylru lv orz ehfdxvh wkh| duh qrw xvhg wr ehlqj sdvvlyh vprnhuv1 Wklv pdnhv

vprnhuv ehwwhu ri e| ehlqj frqvlghudwh1 Lqfrqvlghudwh vprnhuv zloo hyhqwxdoo| ohduq wklv dqg fkdqjh wkhlu

vwudwhj|/ l1h1 b{ A 31

7 Hvwdeolvklqj d Vrfldo Qrup iru Frqvlghudwh Vprnlqj

Wklv vhfwlrq vkrzv krz lqwurgxflqj d vprnlqj uhjxodwlrq fdq hvwdeolvk d vrfldo qrup iru frqvlghudwh

vprnlqj/ zklfk dssolhv hyhq lq wkh xquhjxodwhg }rqh1 D vrfldo qrup lv d uxoh ri ehkdylru zklfk lv

hqirufhg e| vrfldo vdqfwlrqv1 Sursrvlwlrq 5 vkrzhg wkdw wkh jdph suhvhqwhg lq wkh suhylrxv vhfwlrq kdv

wzr dv|pswrwlfdoo| vwdeoh vwdwhv li 4 A f

�n
A U= Rqh lq zklfk hyhu| vprnhu lv frqvlghudwh/ dqg rqh

lq zklfk qr vprnhu lv frqvlghudwh1 Rqo| wkh htxloleulxp lq zklfk hyhu| vprnhu lv frqvlghudwh kdv dq

hqirufhg vrfldo qrup iru frqvlghudwh vprnlqj1 Wkh vrfldo qrup iru frqvlghudwh vprnlqj lv vhoi0hqiruflqj=

Lq wkh qrup htxloleulxp hyhu| vprnhu lv frqvlghudwh ehfdxvh hyhu| rwkhu vprnhu lv frqvlghudwh1

Orrn dw d vrflhw| lq zklfk wkhuh lv qr vprnlqj uhjxodwlrq +l1h1 U @ 3,> dqg 4 A f

�n
A 31 Wkh
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hyroxwlrqdu| sdwk ri wkh vrflhw| lv jlyhq e| wkh orzhu judsk lq Iljxuh 51 Dvvxph wkh vrflhw| lv lq wkh

htxloleulxp zlwk qr vrfldo qrup iru frqvlghudwh vprnlqj/ { @ 3= Lq rughu wr uhgxfh sdvvlyh vprnlqj/ wkh

jryhuqphqw ghflghv wr lqwurgxfh vprnlqj uhjxodwlrqv fruuhvsrqglqj wr U
3
A f@�n1 Wkhq Sursrvlwlrq 5

lpsolhv wkdw wkh vwdwlrqdu| vwdwh { @ 3 lv qr orqjhu dv|pswrwlfdoo| vwdeoh1 Wkh hyroxwlrqdu| sdwk zloo

vkliw xszdugv wr wkh xsshu judsk lq �jxuh 5/ vxfk wkdw b{ +{, A 3 iru doo {1 Vprnhuv zloo hyhqwxdoo| ohduq

wkdw wkh| duh ehwwhu r� e| ehlqj frqvlghudwh dqg vwduw fkdqjlqj wkhlu ehkdylru1 Wklv surfhvv zloo frqwlqxh

xqwlo wkh vrflhw| uhdfkhv wkh dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 4> lq zklfk hyhu|erg| lv frqvlghudwh1 Wkxv/

wkh jryhuqphqwdo uhjxodwlrq ri vprnhuv zloo furzg lq frqvlghudwh vprnhuv1 Lqghhg/ Sursrvlwlrq 5 lpsolhv

wkdw wklv furzglqj lq ri frqvlghudwh vprnhuv zloo suhydlo hyhq li wkh srolf| fkdqjh lv uhyhuvhg/ surylghg

wkdw { kdv lqfuhdvhg vxfk wkdw { A {
3 @ f@n�= Wr vxppdul}h=

Fruroodu| 6 Orrn dw d vrflhw| zlwk qr vprnlqj uhjxodwlrq lq zklfk 4 A
f

�n
A 31 Dvvxph wkh vrflhw|

lv lq wkh dv|pswrwlfdoo| vwdeoh vwdwh/ { @ 3> lq zklfk qr vprnhu lv frqvlghudwh1 Lqwurgxflqj d vprnlqj

}rqh U
3
A f@�n lq wklv vrflhw| zloo lqfuhdvh { wr wkh dv|pswrwlfdoo| vwdeoh vwdwh lq zklfk hyhu| vprnhu lv

frqvlghudwh1 Wklv furzglqj lq ri frqvlghudwh vprnhuv zloo suhydlo diwhu wkh srolf| fkdqjh lv uhyhuvhg li {

kdv lqfuhdvhg vxfk wkdw { A f@�n=

1

( )[[&

N

F

α
[

Iljxuh 5 Furzglqj lq ri frqvlghudwh vprnhuv

Qrq0vprnhuv* wrohudqfh iru lqfrqvlghudwh vprnlqj ehkdylru lv orzhu wkh ohvv wkh| duh xvhg wr ehlqj

sdvvlyh vprnhuv1 Zkhq wkh uhjxodwhg }rqh lv lqwurgxfhg/ qrq0vprnhuv jhw ohvv dffxvwrphg wr ehlqj sdvvlyh

;



vprnhuv/ vlqfh wkh| qrz vshqg d sduw ri wkh gd| lq sodfhv zkhuh vprnlqj qhyhu rffxuv1 Wkxv/ dv d gluhfw

frqvhtxhqfh ri wkh vprnlqj uhjxodwlrqv/ wkh qrq0vprnhuv* wrohudqfh iru lqfrqvlghudwh ehkdylru lv orzhuhg/

lpso|lqj vwurqjhu glvdssurydo ri lqfrqvlghudwh vprnhuv1 Vlqfh U3 A f@�n> wklv lqfuhdvh lq glvdssurydo iru

lqfrqvlghudwh vprnlqj lv vx!flhqw wr pdnh vprnhuv ehfrph frqvlghudwh1 Wkxv/ wkh vprnlqj uhjxodwlrq/

U3 A f@�n> kdv ohdg wr wkh hvwdeolvkphqw ri d vrfldo qrup iru frqvlghudwh vprnlqj= Wklv uhjxodwlrq pryhg

wkh vrflhw| wr wkh htxloleulxp lq zklfk hyhu| vprnhu lv frqvlghudwh hyhq lq wkh xquhjxodwhg }rqh1

Lq rughu wr xqghuvwdqg zk| wkh vrflhw| zloo vwd| lq wkh htxloleulxp zlwk d vrfldo qrup iru frqvlghudwh

vprnlqj hyhq diwhu srolf| uhyhuvdo/ lw lv lpsruwdqw wr uhdol}h wkdw d vprnlqj uhjxodwlrq U3 A f@�n

ghfuhdvhv qrq0vprnhuv* wrohudqfh ri lqfrqvlghudwh ehkdylru lq wzr vwhsv= Iluvw/ qrq0vprnhuv* wrohudqfh ri

lqfrqvlghudwh ehkdylru ghfuhdvhv ehfdxvh qrq0vprnhuv vshqg d sduw ri wkhlu gd| lq duhdv lq zklfk vprnlqj

qhyhu rffxuv1 Wkhq/ wkhlu wrohudqfh ghfuhdvhv ehfdxvh pruh dqg pruh vprnhuv ehfrph frqvlghudwh1 Zkhq

{ A {3> qrq0vprnhuv* wrohudqfh ri lqfrqvlghudwh ehkdylru kdv ehfrph vx!flhqwo| orz wr pdnh doo vprnhuv

zdqw wr ehfrph frqvlghudwh/ lqghshqghqwo| ri wkh vprnlqj uhjxodwlrq1 Lq wklv zd| d whpsrudu| vprnlqj

uhjxodwlrq fdq pryh wkh vrflhw| wr wkh htxloleulxp zlwk d vrfldo qrup iru frqvlghudwh vprnlqj1

8 Khwhurjhqhrxv suhihuhqfhv

Iru d vprnlqj uhjxodwlrq wr hvwdeolvk d vrfldo qrup iru frqvlghudwh vprnlqj lq wkh prgho suhvhqwhg

deryh/ wkh uhjxodwlrq pxvw eh vx!flhqwo| wljkw> l1h1 U A f@�n= Vxfk d srolf| zrxog lpphgldwho| pdnh

doo vprnhuv ehwwhu r� e| ehlqj frqvlghudwh1 Wklv vhfwlrq zloo vkrz wkdw lq d prgho zlwk khwhurjhqrxv

suhihuhqfhv iru vrfldo dssurydo/ lw pd| vx!fh zlwk d ohvv h{wuhph uhjxodwlrq zklfk/ dw wkh rxwvhw/ rqo|

fkdqjhv wkh ehkdylru ri wkh lqglylgxdov zlwk vwurqjhvw suhihuhqfhv iru vrfldo dssurydo1

Dvvxph wkdw wkhuh duh wzr w|shv ri lqglylgxdov lq vrflhw|> d vkduh � lv ri w|sh v zlwk vwurqj suhihuhqfhv

iru vrfldo dssurydo/ dqg d vkduh 4�� lv ri w|sh z zlwk zhdn suhihuhqfhv iru vrfldo dssurydo1 Wkh suhihuhqfhv

iru dq lqglylgxdo l ri w|sh m lv jlyhq e|

Xl>m @ +dmu � f, �l> m @ v> z

zkhuh dv A dz1 Olnh lq wkh suhylrxv jdph hdfk shuvrq lv ohduqlqj klv rswlpdo vwudwhj| lq d surfhvv zklfk

<



lv uhsuhvhqwhg e| wkh uhsolfdwru g|qdplfv1 Wkxv/

b{v +{v, @ {v +4� {v, +dvn� +U. +4�U, +�{v . +4� �,{z,, � f, +;,

b{z +{z, @ {z +4� {z, +dzn� +U. +4�U, +�{z . +4� �,{v,,� f, +<,

Wklv |lhogv wkh iroorzlqj=

Sursrvlwlrq 7

� Li f

dv�n
? +4�U,�.U dqg f

dz�n
? 4 wkhq wkhuh h{lvwv dq dv|pswrwlfdoo| vwdeoh vwdwh/ {v @ {z @ 4>

lq zklfk hyhu| vprnhu lv frqvlghudwh1 Li wkh vkduh ri frqvlghudwh vprnhuv jhwv deryh wkh vwdwh vxfk

wkdw �{v . +4� �,{z @ + f

dm�n
� U, 4

+4�U,
/ wkhq pruh dqg pruh vprnhuv ri w|sh m zloo ehfrph

frqvlghudwh1 Wklv surfhvv zloo frqwlqxh xqwlo wkh vrflhw| uhdfkhv wkh dv|pswrwlfdoo| vwdeoh vwdwh lq

zklfk {m @ 41

� Li U ?
f

dv�n
?

f

dv�n
/ wkhq wkhuh h{lvwv dq dv|pswrwlfdoo| vwdeoh vwdwh/ {v @ {z @ 4> lq zklfk qr

vprnhu lv frqvlghudwh1 Li wkh vkduh ri qrq0frqvlghudwh vprnhuv jhwv ehorz wkh vwdwh vxfk wkdw �{v.

+4� �,{z @ + f

dm�n
� U, 4

+4�U,
/ wkhq pruh dqg pruh vprnhuv ri w|sh m zloo ehfrph lqfrqvlghudwh1

Wklv surfhvv zloo frqwlqxh xqwlo wkh vrflhw| uhdfkhv wkh dv|pswrwlfdoo| vwdeoh vwdwh lq zklfk {m @ 31

Fruroodu| 8 Orrn dw d vrflhw| zlwk qr vprnlqj uhjxodwlrq lq zklfk f

dv�n
?

f

dz�n
? �1 Dvvxph wkh

vrflhw| lv lq wkh dv|pswrwlfdoo| vwdeoh vwdwh/ {v @ {z @ 3> lq zklfk qr vprnhu lv frqvlghudwh1 Lqwurgxflqj

d vprnlqj }rqh U
3

A
f

dv�n
lq wklv vrflhw| zloo lqfuhdvh {v dqg {z wr wkh dv|pswrwlfdoo| vwdeoh vwdwh lq

zklfk hyhu| vprnhu lv frqvlghudwh1 Iluvw/ vprnhuv zlwk vwurqj suhihuhqfhv iru vrfldo dssurydo zloo ehfrph

frqvlghudwh1 Wkhq/ dv vrrq dv �{v A + f

dz�n
�U, 4

+4�U,
/ vprnhuv zlwk zhdn suhihuhqfhv iru vrfldo dssurydo

zloo dovr ehfrph frqvlghudwh1 Wklv furzglqj lq ri frqvlghudwh vprnhuv zloo suhydlo diwhu wkh srolf| fkdqjh

lv uhyhuvhg li {v kdv lqfuhdvhg vxfk wkdw �{v A
f

dv�n
=

Wkh surriv ri Sursrvlwlrq 7 dqg Fruroodu| 8 duh vlplodu wr wkdw ri Sursrvlwlrq 51
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9 Hpslulfdo hylghqfh

Dv h{sodlqhg lq wkh lqwurgxfwlrq/ d pdmru wljkwhqlqj ri wkh Qruzhjldq vprnlqj odz zdv lpsohphqwhg

lq 4<;;1 Wkh prgho suhvhqwhg deryh suhglfwv wkdw d vxfk fkdqjh lq uhjxodwlrq pd| eh iroorzhg e| d

vxevwdqwldo vkliw lq vprnhuv* ehkdylru lq wkh xquhjxodwhg }rqh1 Ixuwkhu/ li d vkliw ri vrfldo qrupv kdv

wdnhq sodfh/ vprnhuv zrxog h{shfw pruh qhjdwlyh uhdfwlrqv wkdq ehiruh li wkh| dfwxdoo| gr h{srvh rwkhuv

wr sdvvlyh vprnlqj1

Wr frpsduh wkhvh suhglfwlrqv wr wkh dfwxdo ghyhorsphqw lq Qruzd|/ zh qhhghg gdwd rq vprnlqj

ehkdylru dqg uhdfwlrqv lq wkh xquhjxodwhg }rqh/ exw vxfk gdwd zhuh qrw uhdglo| dydlodeoh1 Zh kdyh wkxv

froohfwhg qhz gdwd/ xvlqj Vwdwlvwlfv Qruzd|*v �Rpqlexv� vxuyh|/ zklfk lv d lqwhuylhz vxuyh| fduulhg rxw 7

wlphv d |hdu1 Txhvwlrqv rq edfnjurxqg lqirupdwlrq vxfk dv lqfrph/ hgxfdwlrq/ jhqghu/ idplo| vlwxdwlrq/

dqg srolwlfdo sduw| suhihuhqfh duh dvnhg urxwlqho| lq wkhvh vxuyh|v> zkloh dgglwlrqdo txhvwlrqv fdq eh

lqfoxghg rq d sd|phqw shu plqxwh edvlv1 Wkh vxuyh| zh xvhg zdv frqgxfwhg e| Vwdwlvwlfv Qruzd|*v

lqwhuylhzhuv lq Qryhpehu dqg Ghfhpehu 4<<</ zlwk d uhsuhvhqwdwlyh jurvv vdpsoh ri 5333 lqglylgxdov ri

djh 490:<1 Wkh uhvsrqvh udwh zdv 8;19 shufhqw/ |lhoglqj d qhw vdpsoh ri 4495 lqglylgxdov17 Vlqfh wlph

vhulhv gdwd zdv qrw dydlodeoh/ zh dvnhg uhvsrqghqwv deryh wkh djh ri 63 wr uhsruw lqirupdwlrq erwk rq

fxuuhqw vprnlqj ehkdylru dqg2ru uhdfwlrqv/ dqg rq wkhlu ehkdylru ru uhdfwlrqv 43048 |hduv djr1 Wklv lv

fohduo| ohvv vdwlvidfwru| wkdq ruglqdu| wlph vhulhv gdwd/ exw suhvxpdeo| ehwwhu wkdq qr gdwd dw doo1

Vprnhuv dqg qrq0vprnhuv zhuh dvnhg d gl�huhqw vhw ri txhvwlrqv +rffdvlrqdo vprnhuv zhuh fodvvl�hg

dv qrq0vprnhuv,1 Vprnhuv zhuh �uvw idfhg zlwk wkh iroorzlqj txhvwlrq=

Dvvxph wkdw |rx duh ylvlwlqj qrq0vprnlqj iulhqgv/ dqg |rx zlvk wr vprnh1 Wkhuh duh qr fkloguhq

suhvhqw1 Zkdw zrxog |rx gr prvw riwhqB

41 L zrxog vprnh lqgrruv

51 L zrxog dvn �uvw/ dqg vprnh li wkh krvwv vdlg lw zdv RN

61 L zrxog qrw vprnh lqgrruv

Wkrvh zkr zhuh roghu wkdq 63 |hduv dovr uhfhlyhg wkh iroorzlqj txhvwlrq zlwk wkh vdph uhvsrqvh dowhuqd0

7Vlqfh wkh vdpsoh lv vsolw lq vprnhuv dqg qrq0vprnhuv/ dqg uhvsrqghqwv ri djh 63 ru ehorz duh h{foxghg iru vrph

txhvwlrqv/ vdpsoh vl}hv duh vrphwlphv frqvlghudeo| vpdoohu wkdq wkh hqwluh qhw vdpsoh1 :9 shufhqw ri wkh lqwhuylhzv zhuh

lq0shuvrq/ zkloh 57 shufhqw zhuh frqgxfwhg e| whohskrqh1
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wlyhv dv deryh=

Zkdw zrxog |rx prvw riwhq kdyh grqh lq d vlplodu vlwxdwlrq 430 48 |hduv djrB

Lq Wdeoh 4 ehorz/ uhvsrqvhv wr wkh �uvw txhvwlrq +�qrz�/ l1h1 uhsruwhg ehkdylru lq 4<<<, duh jlyhq erwk

iru wkh wrwdo vdpsoh ri vprnhuv dqg iru wkrvh ryhu 631

Wdeoh 41 Vprnhuv* uhvsrqvhv/ shufhqw1 q @ qxpehu ri uhvsrqghqwv1

Qrz Qrz/ djh A63 43048 |hduv djr8

q 699 59; 59;

L zrxog vprnh lqgrruv 419 418 691<

L zrxog dvn �uvw 7:16 7616 741;

L zrxog qrw vprnh lqgrruv 831; 871< 4913

Grq*w nqrz 316 317 414

Wkh �uvw wzr froxpqv gudz d slfwxuh ri d yhu| frqvlghudwh srsxodwlrq ri vprnhuv +ru dw ohdvw/ vprnhuv

zkr wklqn ri wkhpvhoyhv dv yhu| frqvlghudwh,= Kdugo| dq|rqh +9 dqg 7 lqglylgxdov/ uhvshfwlyho|, uhsruwhg

wkdw wkh| zrxog prvw riwhq vprnh lqgrruv zlwkrxw �uvw dvnlqj iru wkh krvwv* shuplvvlrq1 Pruhryhu/ pruh

wkdq 83 shufhqw zrxog vlpso| qrw vprnh lqgrruv1 Krzhyhu/ 43048 |hduv djr/ 6: shufhqw zrxog prvw riwhq

kdyh vprnhg lqgrruv zlwkrxw dvnlqj/ dqg rqo| 49 shufhqw zrxog prvw riwhq qrw kdyh vprnhg lqgrruv dw

doo1 Wkh uhsruwhg fkdqjhv lq ehkdylru duh wkxv txlwh gudpdwlf1

Wr ixuwkhu looxvwudwh wklv/ ohw xv udqn �L zrxog qrw vprnh lqgrruv� dv lqglfdwlqj wkh prvw frqvlghudwh

ehkdylru/ iroorzhg e| �L zrxog dvn �uvw�/ dqg wkhq �L zrxog vprnh lqgrruv�1 Wkhq/ rqo| 51 5 shufhqw ri

wkh vprnhuv ri djh ryhu 63 uhsruwhg wkdw wkh| kdg fkdqjhg wkhlu ehkdylru lq d ohvv frqvlghudwh gluhfwlrq1

Rq wkh rwkhu kdqg/ 891 6 shufhqw uhsruwhg d fkdqjh lq d pruh frqvlghudwh gluhfwlrq1

Qrq0vprnhuv zhuh idfhg zlwk d fruuhvsrqglqj txhvwlrq=

Zkhq |rx kdyh jxhvwv zkr duh vprnhuv/ zkdw gr |rx h{shulhqfh prvw riwhqB Dvvxph wkdw wkhuh duh

qr fkloguhq suhvhqw1

8Wkh qxpehuv ehorz gr qrw dgg xs wr 433 ehfdxvh fxuuhqw vprnhuv ryhu wkluw| zkr glg qrw vprnh 43048 |hduv djr duh

qrw lqfoxghg lq wkh wdeoh +714 shufhqw,1
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Iru wkrvh ryhu 63/ wkh iroorzlqj txhvwlrq zdv dovr dvnhg=

Zkdw glg |rx prvw riwhq h{shulhqfh lq vlplodu vlwxdwlrqv 430 48 |hduv djrB

Uhvsrqvhv duh jlyhq lq shufhqwdjhv lq Wdeoh 5 ehorz=

Wdeoh 51 Qrq0vprnhuv* uhvsrqvhv/ shufhqw1 q @ qxpehu ri uhvsrqghqwv1

Qrz Qrz/ djh A 63 43048 |hduv djr

q :<8 896 896

Jxhvwv vprnh lqgrruv 4317 441: :61:

Jxhvwv dvn �uvw 7815 7717 4818

Jxhvwv gr qrw vprnh lqgrruv 7713 7618 <19

Grq*w nqrz 317 317 415

Dv rqh pd| h{shfw/ qrq0vprnhuv duh ohvv frqylqfhg derxw vprnhuv* frqvlghudwlrq ohyho wkdq vprnhuv

duh wkhpvhoyhv1 Krzhyhu/ wkh qxpehuv duh vwloo vwulnlqj= Zkloh rqo| derxw 43 shufhqw ri qrq0vprnhuv

uhsruw wkdw jxhvwv zrxog prvw riwhq vprnh lqgrruv zlwkrxw dvnlqj lq 4<<</ dv pxfk dv :61: shufhqw uhsruw

wkdw wklv zdv wkh prvw frpprq ehkdylru h{shulhqfhg iurp vprnlqj jxhvwv 43 048 |hduv ehiruh1 Pruhryhu/

zkloh derxw 77 shufhqw ri wkh qrq0vprnhuv uhsruw wkdw prvw riwhq/ jxhvwv fxuuhqwo| gr qrw vprnh lqgrruv

lq wkhlu krph dw doo/ rqo| derxw 43 shufhqw +ri h{dfwo| wkh vdph uhvsrqghqwv, eholhyh wkdw wklv zdv wuxh

43 0 48 |hduv djr1

Zkhq udqnlqj uhvsrqvh dowhuqdwlyhv dv deryh/ plfur gdwd uhyhdov wkdw rqo| 31< shufhqw ri doo qrq0

vprnlqj uhvsrqghqwv deryh 63 �qg wkdw vprnhuv* ehkdylru kdv fkdqjhg lq d ohvv frqvlghudwh gluhfwlrq1

Krzhyhu/ dv pxfk dv :318 shufhqw uhsruw wkdw vprnhuv kdyh ehfrph pruh frqvlghudwh1

Wkhvh uhvxowv vwurqjo| lqglfdwh wkdw d vkliw ri vrfldo qrupv kdv wdnhq sodfh1 Zh vkrxog wkhq dovr

h{shfw wkdw wkh qhjdwlyh uhdfwlrqv iurp qrq0vprnhuv h{srvhg wr sdvvlyh vprnlqj kdyh ehfrph vwurqjhu>

ru/ dw ohdvw/ wkdw vprnhuv wklqn wkh| zloo eh idfhg zlwk pruh qhjdwlyh uhdfwlrqv wkdq ehiruh1 Wkh qh{w

txhvwlrq lv frqfhuqhg zlwk wklv lvvxh1 Iru vprnhuv/ wkh txhvwlrq zdv irupxodwhg dv iroorzv=

Lpdjlqh wkdw |rx vprnhg lqgrruv lq iulhqgv* krphv1 Gr |rx wklqn lw zrxog eh yhu| olnho|/ udwkhu olnho|/

udwkhu xqolnho| ru yhu| xqolnho| wkdw suhvhqw qrq0vprnhuv zrxog glvolnh lwB
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Wkrvh deryh wkluw| dovr uhfhlyhg wkh iroorzlqj txhvwlrq=

Zkdw gr |rx wklqn |rx zrxog kdyh uhsolhg wr wklv txhvwlrq 430 48 |hduv djrB

Uhvsrqvhv duh jlyhq lq shufhqwdjhv lq Wdeoh 6 ehorz1

Wdeoh 61 Vprnhuv* uhvsrqvhv/ shufhqw1 q @ qxpehu ri uhvsrqghqwv1

Qrz Qrz/ djh A63 43048 |hduv djr

q 698 589 589

Yhu| olnho| 6<15 7613 4<14

Udwkhu olnho| 631: 5;1 8 531:

Udwkhu xqolnho| 481< 461 : 6314

Yhu| xqolnho| ;1; <1 7 581;

Grq*w nqrz 818 81 8 716

Derxw :3 shufhqw ri wkh vprnhuv irxqg lw yhu| olnho| ru udwkhu olnho| wkdw qrq0vprnhuv zrxog glvolnh

wkhlu lqgrruv vprnlqj lq 4<<</ zkloh derxw 73 shufhqw wkrxjkw wklv olnho| 43 0 48 |hduv hduolhu1 Qrwh dovr

wkh odujh fkdqjh lq wkh shufhqwdjh zkr zrxog �qg qrq0vprnhuv* glvolnh �yhu| xqolnho|�> iru wkrvh ryhu 63

|hduv/ ohvv wkdq 43 shufhqw fkrvh wklv uhvsrqvh dowhuqdwlyh iru wkh fxuuhqw vlwxdwlrq/ yhuvxv 581; shufhqw

43 0 48 |hduv djr1 Rqo| 618 shufhqw ri wkh vprnhuv deryh 63 irxqg lw ohvv olnho| wkdw qrq0vprnhuv zrxog

uhdfw qhjdwlyho| lq 4<<< wkdq 43048 |hduv hduolhu/ zkloh 7816 shufhqw eholhyhg wkdw wklv kdg ehfrph pruh

olnho|1

Wkh fruuhvsrqglqj txhvwlrq wr qrq0vprnhuv zdv wkh iroorzlqj=

Li vrphrqh vprnhv lqgrruv zkloh |rx duh ylvlwlqj rwkhuv/ lv lw yhu| olnho|/ udwkhu olnho|/ udwkhu xqolnho|

ru yhu| xqolnho| wkdw |rx zrxog glvolnh lwB

Wkrvh ryhu 63 zhuh dovr dvnhg dv iroorzv=

Zkdw gr |rx wklqn |rx zrxog kdyh uhsolhg wr wklv txhvwlrq 430 48 |hduv djrB

Uhvsrqvhv duh uhsruwhg dv shufhqwdjhv lq Wdeoh 7 ehorz1
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Wdeoh 71 Qrq0vprnhuv* uhvsrqvhv/ shufhqw1 q @ qxpehu ri uhvsrqghqwv1

Qrz Qrz/ djh A63 43048 |hduv djr

q :<8 896 896

Yhu| olnho| 4<18 531 9 441:

Udwkhu olnho| 561; 561 4 4918

Udwkhu xqolnho| 531< 541 : 5617

Yhu| xqolnho| 6816 671 6 791<

Grq*w nqrz 318 317 417

Wkh fkdqjhv duh lq wkh h{shfwhg gluhfwlrq khuh dv zhoo1 Ri qrq0vprnlqj uhvsrqghqwv ryhu 63 |hduv/

5:1< shufhqw irxqg lw pruh olnho| wkdw wkh| zrxog glvolnh rwkhuv* vprnlqj qrz wkdq 43048 |hduv djr/ zkloh

rqo| 717 irxqg lw ohvv olnho| wkdw wkh| zrxog uhdfw qhjdwlyho| qrz1

Wkh fkdqjhv lq dwwlwxghv uhsruwhg lq Wdeoh 6 dqg 7 duh vljql�fdqw / exw ohvv gudpdwlf wkdq wkrvh

frqfhuqlqj ehkdylru uhsruwhg lq Wdeoh 4 dqg 51 Qrwh/ krzhyhu/ wkdw zkloh wkh wkhruhwlfdo prgho suhglfwv

gudpdwlf fkdqjhv lq ehkdylru zkhq d vkliw wr dqrwkhu htxloleulxp rffxuv/ wkh suhglfwhg fkdqjh ri dwwlwxghv

+qhjdwlyh uhdfwlrqv, qhhg qrw qhfhvvdulo| eh fruuhvsrqglqjo| gudpdwlf/ dffruglqj wr wkh prgho1

Wkrvh zkr fkrvh gl�huhqw uhvsrqvh dowhuqdwlyhv wr wkh txhvwlrqv ri Wdeohv 6 dqg 7 iru wkh fxuuhqw

dqg wkh sdvw vlwxdwlrq/ uhvshfwlyho|/ dovr uhfhlyhg d iroorz0xs txhvwlrq1 Iru vprnhuv wkh txhvwlrq zdv=

Zkdw lv wkh uhdvrq wkdw qrq0vprnhuv kdyh fkdqjhg wkhlu uhdfwlrq wr lqgrruv vprnlqjB Vd| li |rx djuhh

frpsohwho|/ djuhh sduwldoo|/ glvdjuhh sduwldoo| ri glvdjuhh frpsohwho| wr wkh iroorzlqj uhvsrqvh dowhuqdwlyhv=

d, Eholhiv derxw qhjdwlyh khdowk h�hfwv gxh wr sdvvlyh vprnlqj kdyh fkdqjhg

e, Qrq0vprnhuv duh ohvv xvhg wr eh h{srvhg wr sdvvlyh vprnlqj wkdq ehiruh

f, Vrfldo dwwlwxghv kdyh fkdqjhg1

Vprnhuv* uhvsrqvhv duh uhsruwhg dv shufhqwdjhv lq Wdeoh 8=

8Dsso|lqj Shduvrq*v Fkl0vtxduh whvw wr wkh gdwd uhsruwhg lq Wdeoh 6 vkrzv d vljql�fdqw fkdqjh lq vprnhuv* shufhswlrq

ri qrq0vprnhuv* dwwlwxghv/ luuhvshfwlyh ri zkhwkhu zh frpsduh froxpq 6 wr froxpq 4 ru wr froxpq 5 +R 	 3133333334,1

Ixuwkhupruh/ dsso|lqj Shduvrq*v Fkl0vtxduh whvw/ wkh gdwd uhsruwhg lq Wdeoh 7 vkrzv d vljql�fdqw fkdqjh lq qrq0vprnhuv*

dwwlwxghv luuhvshfwlyh ri zkhwkhu zh frpsduh froxpq 6 wr froxpq 4 ru wr froxpq 5 +R 	 3133333334,1
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Wdeoh 81 Vprnhuv* uhvsrqvhv/ shufhqw1 q @ 45<1

Khdowk h�hfwv Ohvv xvhg wr Vrfldo dwwlwxghv

Djuhh frpsohwho| :<1; 8;1< ;319

Djuhh sduwldoo| 471: 5917 4818

Glvdjuhh sduwldoo| 419 71: 516

Glvdjuhh frpsohwho| 516 ;18 31;

Grq*w nqrz 419 419 31;

Wkh fruuhvsrqglqj txhvwlrq wr qrq0vprnhuv zdv=

Zkdw lv wkh uhdvrq wkdw |rx kdyh fkdqjhg |rxu uhdfwlrq wr lqgrruv vprnlqjB Vd| li |rx djuhh frp0

sohwho|/ djuhh sduwldoo|/ glvdjuhh sduwldoo| ru glvdjuhh frpsohwho| wr wkh iroorzlqj uhvsrqvh dowhuqdwlyhv=

d, L kdyh fkdqjhg p| eholhiv derxw khdowk gdpdjhv gxh wr sdvvlyh vprnlqj

e, L dp ohvv xvhg wr eh h{srvhg wr sdvvlyh vprnlqj wkdq ehiruh

f, L dp pruh xvhg wr eh h{srvhg wr sdvvlyh vprnlqj wkdq ehiruh9

g, Fkdqjhg vrfldo dwwlwxghv kdyh lq xhqfhg p| uhdfwlrq1

Qrq0vprnhuv* uhvsrqvhv duh uhsruwhg dv shufhqwdjhv lq Wdeoh 9=

Wdeoh 91 Qrq0vprnhuv* uhvsrqvhv/ shufhqw1 q @ 4;5:

Khdowk h�1 Ohvv xvhg Pruh xvhg Vrfldo dwwlw1

Djuhh frpso1 971; :513 51; 7915

Djuhh sduw1 5417 481< 41: 6416

Glvdjuhh sduw1 717 717 <17 919

Glvdjuhh frpso1 ;1; :14 ;819 471;

Grq*w nqrz 318 318 319 414

9Wklv zdv qrw surylghg dv d uhvsrqvh dowhuqdwlyh lq vprnhuv* sdudoohoo txhvwlrq1 Zkloh fohduo| eh uhohydqw iru vrph

lqglylgxdo qrq0vprnhuv zkr kdyh/ iru h{dpsoh/ fkdqjhg wkhlu idplo| vlwxdwlrq/ wklv uhvsrqvh dowhuqdwlyh suryrnhg vxfk

glveholhi dqg frqixvlrq zkhq lqfoxghg lq vprnhuv* txhvwlrqqdluhv lq whvw urxqgv wkdw zh irxqg lw ehvw wr rplw lw1

:
? '4;4 iru wkh dowhuqdwlyh �pruh xvhg wr�1
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Dq ryhuzkhoplqj pdmrulw| ri erwk vprnhuv +;8 shufhqw ri wkrvh uhfhlylqj wklv txhvwlrq, dqg qrq0

vprnhuv +;; shufhqw, djuhh frpsohwho| ru sduwldoo| wkdw qrq0vprnhuv duh wrgd| ohvv xvhg wr eh h{srvhg wr

sdvvlyh vprnlqj wkdq ehiruh1 Vlploduo|/ prvw vprnhuv +<9 shufhqw, dqg qrq0vprnhuv +:; shufhqw, djuhh

sduwldoo| ru frpsohwho| wkdw qrq0vprnhuv* fkdqjhg uhdfwlrq pd| eh h{sodlqhg e| fkdqjhg vrfldo dwwlwxghv1

Yhu| ihz qrq0vprnhuv uhsruw wkdw wkh| kdyh fkdqjhg wkhlu uhdfwlrqv ehfdxvh wkh| duh h{srvhg pruh wr

sdvvlyh vprnlqj wkdq ehiruh1 Wkh uhvsrqvhv uhjduglqj khdowk h�hfwv duh glvfxvvhg ehorz1

D fuxfldo dvvxpswlrq lq wkh deryh prgho lv wkdw vprnhuv ihho xqfrpiruwdeoh nqrzlqj ru eholhylqj

wkdw vrphrqh glvolnh wkhlu vprnlqj ehkdylru1 Vrph pd| remhfw wkdw wklv dvvxpswlrq lv vrphzkdw dg krf1

Wkxv/ zh dgghg rqh �qdo txhvwlrq wr wkh vprnhuv lq rxu vdpsoh1 Wkh txhvwlrq zdv dv iroorzv=

Li |rx eholhyh wkdw vrphrqh zkr lv suhvhqw glvolnh wkdw |rx vprnh/ zrxog wklv erwkhu |rx d orw/ erwkhu

|rx d olwwoh/ ru zrxog lw qrw erwkhu |rxB

Wkh uhvsrqvhv wr wklv txhvwlrq duh uhsruwhg lq Wdeoh : ehorz1

Wdeoh :1 Vprnhuv* uhvsrqvhv1 q @ 6981

Shufhqw

Lw zrxog erwkhu ph d orw 7;18

Lw zrxog erwkhu ph d olwwoh 6617

Lw zrxog qrw erwkhu ph 4917

Grq*w nqrz 419

Doprvw kdoi ri wkh vprnhuv uhsruw wkdw rwkhuv* qhjdwlyh uhdfwlrqv zrxog erwkhu wkhp d orw/ zkloh rqo|

49 shufhqw uhsruw wkdw lw zrxog qrw erwkhu wkhp dw doo1 Qrwh wkdw rxu txhvwlrq glg qrw lqglfdwh dfwlyh

vdqfwlrqlqj iurp rwkhuv= Zh dvnhg phuho| li lw zrxog erwkhu wkhp li wkh| eholhyhg wkdw vrphrqh glvolnhg

wkhlu vprnlqj1

Wkh suhvhqfh ri wkh 49 shufhqw zkr gr qrw fduh derxw rwkhuv* glvolnh zloo prgli| wkh h{wuhph htxloleuld

ri rxu wkhruhwlfdo prgho= Wkh ixoo frqvlghudwlrq htxloleulxp zloo lq wklv vlwxdwlrq eh fkdqjhg lqwr d kljk

frqvlghudwlrq htxloleulxp/ vlqfh wkhvh shrsoh zloo qrw fkdqjh wkhlu ehkdylru hyhq li hyhu|erg| hovh grhv1
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: Glvfxvvlrq

D fkdqjh lq eholhiv derxw qhjdwlyh khdowk h�hfwv fdq eh dq dowhuqdwlyh h{sodqdwlrq ri wkh furzglqj

lq ri vrfldo qrupv iru frqvlghudwh vprnlqj ehkdylru1 Lw iroorzv gluhfwo| iurp Sursrvlwlrq 5 wkdw dq

h{rjhqrxv lqfuhdvh lq wkh shufhlyhg khdowk h�hfwv ri sdvvlyh vprnlqj +n, pd| fdxvh d pryh wrzdugv wkh

kljk frqvlghudwlrq htxloleulxp/ hyhq lq wkh devhqfh ri fkdqjhv lq wkh vprnlqj uhjxodwlrqv1 Dffruglqj wr

Wdeoh 8 dqg 9/ erwk vprnhuv dqg qrq0vprnhuv vxssruw wkh vxjjhvwlrq wkdw eholhiv derxw khdowk h�hfwv

kdyh fkdqjhg1 Ixuwkhupruh/ wlph vhulhv gdwd suhvhqwhg lq Oxqg +4<<9, vkrzv wkdw iurp 4<:8 wr 4<<8/

d vwhdglo| lqfuhdvlqj vkduh ri wkh Qruzhjldq srsxodwlrq eholhyhg wkdw fljduhwwh vprnlqj fdxvhg qhjdwlyh

khdowk h�hfwv1

D fkdqjh lq wkh vkduh ri wkh srsxodwlrq zkr duh qrq0vprnhuv/ �/ kdv wkh vdph h�hfwv rq vprnhuv*

ehkdylru dv d fkdqjh lq wkh eholhiv derxw khdowk h�hfwv +vhh Sursrvlwlrq 5,1 Erwk wkh vkduh ri vprnhuv lq

wkh Qruzhjldq srsxodwlrq dqg wkh fljduhwwh frqvxpswlrq shu vprnhu kdv ghfolqhg/ dowkrxjk rqo| voljkwo|/

lq wkh shulrg iurp 4<;; wr 4<<; +Qdwlrqdo Frxqflo ri Wredffr dqg Khdowk/ 5333,1

Fkdqjh lq eholhiv derxw qhjdwlyh khdowk h�hfwv/ ghfolqh lq wkh vkduh ri vprnhuv/ dqg wkh qhz vprnlqj

uhjxodwlrqv pd| kdyh uhlqirufhg hdfk rwkhuv* h�hfwv1 Orrn/ iru h{dpsoh/ dw d vrflhw| zklfk lv lqlwldoo|

lq wkh orz frqvlghudwlrq htxloleulxp1 Wkhq/ shufhlyhg khdowk h�hfwv ri sdvvlyh vprnlqj lqfuhdvhv1 Wklv

fkdqjh lq eholhiv zloo kdyh dq h�hfw hyhq li wkh fkdqjh lv lqvx!flhqw wr pryh wkh vrflhw| wr wkh orz

frqvlghudwlrq htxloleulxp= D vpdoohu fkdqjh lq vprnlqj uhjxodwlrqv lv qrz vx!flhqw wr fkdqjh wkh qrup1

Lq rxu prgho/ wkh vkduh ri vprnhuv/ �> lv h{rjhqrxv1 Rqh pljkw dvvxph/ lqvwhdg/ wkdw � lv hqgrjhqrxvo|

uhodwhg wr vprnlqj uhjxodwlrqv/ ehfdxvh iruflqj vprnhuv wr eh frqvlghudwh lq wkh uhjxodwhg }rqh pd| pdnh

lw hdvlhu wr txlw vprnlqj +Hydqv hw do1/ 4<<<,1 Wklv zrxog uhlqirufh wkh phfkdqlvpv ri rxu prgho/ vlqfh

d vwulfwhu uhjxodwlrq zrxog wkhq ohdg wr vwurqjhu vrfldo vdqfwlrqv erwk wkurxjk k dqg � lq htxdwlrq +5,1;

Ixuwkhu/ zh kdyh lpsolflwo| dvvxphg wkdw wkh wredffr frqvxpswlrq shu vprnhu lv frqvwdqw1 Dq

dowhuqdwlyh dvvxpswlrq lv wkdw vprnhuv uhgxfh wkhlu wredffr frqvxpswlrq zkhq d uhjxodwlrq lv lqwurgxfhg/

;D vlplodu h�hfw zrxog rffxu li lqwurgxfwlrq ri d vprnlqj uhjxodwlrq zdv lqwhusuhwhg dv d fkdqjh lq surshuw| uljkwv=

Ehiruh wkh uhjxodwlrq/ vprnhuv kdg wkh uljkw wr vprnh/ zkloh diwhu wkh uhjxodwlrq/ qrq0vprnhuv kdyh d uljkw wr fohdq dlu1

Rqh zd| wr fdswxuh wklv lq wkh prgho lv wr dffrpsdq| wkh lqwurgxfwlrq ri d vprnlqj uhjxodwlrq e| dq lqfuhdvh lq &1 Wklv

zrxog uhlqirufh wkh phfkdqlvpv ri wkh prgho1
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ehfdxvh lw irufhv wkhp wr ehdu wkh lqfrqyhqlhqfh frvw ri ehlqj frqvlghudwh lq wkh uhjxodwhg }rqh +jrlqj

rxwgrruv wr vprnh zkhq dw zrun,1 Wklv zrxog qrw fkdqjh wkh pdlq phfkdqlvpv ri wkh prgho= Vprnhuv

duh e| dvvxpswlrq frqvlghudwh lq wkh uhjxodwhg }rqh/ vr fkdqjhg frqvxpswlrq lq wklv }rqh grhv qrw fkdqjh

qrq0vprnhuv* h{srvxuh wr sdvvlyh vprnlqj1 Li wkh uhgxfhg wredffr frqvxpswlrq lq wxuq pdnhv lw hdvlhu

wr txlw dqg wkxv ohdgv wr d ghfuhdvh lq �/ wklv uhlqirufhv wkh prgho phfkdqlvpv dv ghvfulehg deryh1

Ilqdoo|/ wkh vprnlqj uhjxodwlrq pd| lwvhoi eh hqgrjhqrxv= Li wkh srsxodwlrq*v eholhiv derxw khdowk

h�hfwv fkdqjh/ lqwurgxfwlrq ri vwulfw vprnlqj uhjxodwlrqv pd| ehfrph srolwlfdoo| pruh dffhswdeoh1 Wklv

zrxog qrw fkdqjh wkh edvlf phfkdqlvp ri wkh prgho/ h{fhsw wkdw wkh fkdqjh lq vrfldo qrupv zrxog wkhq

eh lqlwldoo| vhw r� e| fkdqjhg eholhiv/ qrw e| wkh srolf| fkdqjh1

; Frqfoxvlrqv

Lq wklv sdshu/ zh kdyh ghprqvwudwhg wkdw lqwurgxfwlrq ri vprnlqj uhjxodwlrqv fdq lqgxfh gudpdwlf fkdqjhv

lq vprnhuv* frqvlghudwlrq ohyhov1 Vwduwlqj iurp d vlwxdwlrq lq zklfk qr0rqh lv frqvlghudwh/ qhz uhjxodwlrqv

pd| pryh wkh hfrqrp| wr dq htxloleulxp lq zklfk hyhu| vprnhu lv frqvlghudwh/ hyhq lq wkh xquhjxodwhg

}rqh1 Ixuwkhu/ rqfh vxfk d qhz qrup lv hvwdeolvkhg/ wkh uhjxodwlrqv pd| lq idfw ehfrph vxshu xrxv/

vlqfh vrfldo vdqfwlrqv pd| wkhq eh vx!flhqw wr vxvwdlq wkh kljk frqvlghudwlrq htxloleulxp1 Vxfk gudpdwlf

vkliwv iurp orz wr kljk frqvlghudwlrq htxloleuld uhtxluh/ krzhyhu/ wkdw wkh wljkwqhvv ri qhz uhvwulfwlrqv

h{fhhgv d fulwlfdo ohyho1 Wklv fulwlfdo ohyho ghshqgv/ dprqj rwkhu wklqjv/ rq wkh vl}h ri vprnhuv* frvwv ri

ehlqj frqvlghudwh1

Rxu hpslulfdo hylghqfh frq�upv wkdw vrfldo qrupv rq frqvlghudwh vprnlqj ehkdylru kdyh vkliwhg txlwh

gudpdwlfdoo| lq Qruzd|1 Lq 4<<</ rqo| 43 shufhqw ri qrq0vprnhuv uhsruwhg wkdw vprnlqj jxhvwv zrxog

xvxdoo| vprnh lqgrruv lq wkhlu krph zlwkrxw dvnlqj iru shuplvvlrq1 Dv pxfk dv :7 shufhqw uhsruwhg wkdw

wklv zdv wkh prvw frpprq ehkdylru dprqj vprnlqj jxhvwv 43 048 |hduv hduolhu1 Vlqfh d pdmru vprnlqj

odz dphqgphqw zdv lpsohphqwhg lq 4<;;/ wklv lv frqvlvwhqw zlwk wkh suhglfwlrqv ri rxu wkhruhwlfdo prgho1

Rq wkh edvlv ri rxu gdwd zh fdq/ krzhyhu/ qrw frqfoxgh rq zkhwkhu wkh vkliw lq vrfldo qrupv zdv wuljjhuhg

e| wkh qhz vprnlqj uhjxodwlrq ru e| d fkdqjh lq eholhiv derxw qhjdwlyh khdowk h�hfwv1 Qhyhuwkhohvv/ wkh

vxp ri wkhvh fkdqjhv/ srvvleo| uhlqiruflqj hdfk rwkhu/ kdv dssduhqwo| ehhq vx!flhqw wr pryh wkh hfrqrp|
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wr d kljk frqvlghudwlrq htxloleulxp1
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^<` Olqgehfn/ Dvvdu/ Vwhq Q|ehuj/ dqg Mùujhq Zhlexoo/ 4<<</ �Vrfldo Qrupv dqg Hfrqrplf Lqfhqwlyhv

lq wkh Zhoiduh Vwdwh�/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 447+4,/ ss1 40681

^43` Oxqg/ Nduo Huln/ 4<<9/ Vdpixqqvvndswh hqgulqjhu l wrednnveuxn l Qrujh l ghw 531 èukxqguh/ grfwrudo

glvvhuwdwlrq/ Xqlyhuvlw| ri Rvor +lq Qruzhjldq,1

^44` Qdwlrqdo Frxqflo ri Wredffr dqg Khdowk +5333,= Krphsdjh dw kwws=22zzz1wrednn1qr

^45` Qruwk/ Grxjodvv/ 4<;4/ Vwuxfwxuh dqg Fkdqjh lq Hfrqrplf Klvwru|/ Qhz \run1
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^46` Wd|oru/ Shwhu dqg Ohr Mrqnhu/ 4<:;/ �Hyroxwlrqdulo| Vwdeoh Vwudwhjlh dqg Jdph G|qdplfv�/ Pdwkh0

pdwlfdo Elrvflhqfhv/ 73+5,/ ss1 4780891

^47` Xoopdqq0Pdujdolw/ H1/ 4<::/ Wkh Hphujhqfh ri Qrupv/ R{irug= R{irug Xqlyhuvlw| Suhvv1

^48` Zhlexoo/ Mùujhq Z1/ 4<<8/ Hyroxwlrqdu| Jdph Wkhru|/ Pdvvdfkxvhwwv= PLW Suhvv1
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