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Devwudfw

Zh h{dplqh wkh ghpdqgv iru uhzdugv dqg sxqlvkphqwv dqg wkhlu hi0

ihfwv rq frrshudwlrq1 Zh frqvlghu d vlpsoh sursrvhu0uhvsrqghu jdph

zkhuh d sursrvhu �uvw pdnhv dq r�hu wr vsolw d �{hg0vl}hg slh/ dqg

wkhq d uhvsrqghu lv jlyhq wkh rswlrq ri fkdqjlqj wkh sursrvhu*v sd|r�1

Ghshqglqj rq wkh wuhdwphqw wkh uhvsrqghu pd| dw d frvw wr klpvhoi

lqfuhdvh wkh sursrvhu*v sd|r�/ ghfuhdvh wkh sursrvhu*v sd|r�/ ru fkrrvh

wr hlwkhu lqfuhdvh ru ghfuhdvh wkh sursrvhu*v sd|r�1 Zh �qg vxevwdq0

wldo ghpdqgv iru sxqlvkphqwv dqg uhzdugv/ dqg wkdw wkh ghpdqg iru

uhzdugv lv qrw lqghshqghqw ri wuhdwphqw1 Frqglwlrqlqj rq wkh r�hu/

uhzdugv duh odujhu zkhq wkhuh lv qr rswlrq ri sxqlvklqj1 Zh dovr �qg

vxevwdqwldo wuhdwphqw gl�huhqfhv lq wkh sursrvhu*v r�huv1 Lqwhuhvwlqjo|

uhzdugv gr qrw zrun lq wkh devhqfh ri sxqlvkphqwv1 Zkloh wkh sur0

srvhu*v r�huv duh odujhvw zkhq wkh uhvsrqghu lv deoh wr erwk sxqlvk dqg

uhzdug/ zh �qg wkdw wkh prgdo r�hu lq wkh uhzdugv0rqo| wuhdwphqw lv

wkh plqlpxp r�hu1

WWklv sdshu zdv sduwo| zulwwhq zkloh Kduedxjk dqg Yhvwhuoxqg zhuh ylvlwlqj wkh Fhq0
whu rq Sklodqwkurs| dqg wkh Ghsduwphqw ri Hfrqrplfv dw LXSXL1 Zh duh judwhixo iru wkhlu
krvslwdolw| dqg �qdqfldo vxssruw1 Zh dovr dfnqrzohgjh vxssruw iurp wkh Qdwlrqdo Vfl0
hqfh Irxqgdwlrq1 Ilqdoo|/ Yhvwhuoxqg dfnqrzohgjhv vxssruw iurp LVX1 Zh wkdqn \rhood
Ehuhe|0Ph|hu/ Jdu| Fkduqhvv/ Pljxho Frvwd0Jrphv/ Udfkho Furvrq/ Pxulho Qlhghuoh/
D{ho Rfnhqihov/ dqg Do Urwk iru khosixo frpphqwv dqg frqyhuvdwlrqv1
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Hfrqrplvwv kdyh jurzq lqfuhdvlqjo| lqwhuhvwhg lq vwxg|lqj lqglylgxdov* frq0
fhuqv iru rwkhuv�vrphwlphv fdoohg d suhihuhqfh iru dowuxlvp ru idluqhvv1
Xqghuvwdqglqj wkhvh suhihuhqfhv zloo khos vkdsh hyhu|wklqj iurp devwudfw
prghov ri jdphv wr wkh ghvljq ri lqvwlwxwlrqv wkdw wdnh dgydqwdjh ri wkhvh
suhihuhqfhv1 Lqwhuhvw lq wkhvh suhihuhqfhv lv prwlydwhg lq sduw e| uhvxowv iurp
h{shulphqwv/ exw dovr e| h{shulhqfh lq rxu gdlo| olyhv1 Zh doo vhhp wr fduh
derxw wkh xqzulwwhq vrfldo frqwudfw wkdw nlqgqhvv vkrxog eh vkduhg dqg zh
duh riwhq zloolqj wr sd| wr hqirufh wkhvh lghdov1 Iru lqvwdqfh/ hyhu| wlph zh
wdnh d wd{l ru vlw lq d uhvwdxudqw zh hqwuxvw rxu kdsslqhvv wr dqrwkhu shuvrq1
Li wkdw wuxvw lv surwhfwhg wkhq zh pd| uhzdug lw zlwk d jhqhurxv wls/ exw
li qrw zh pd| sxqlvk zlwk qr wls dw doo1 Olnhzlvh zh pd| vkxq xqiulhqgo|
froohdjxhv exw lqylwh wkh iulhqgo| rqhv wr rxu krphv/ dqg vhfuhwdulhv pd|
shuirup pruh surpswo| iru wkrvh zkr duh srolwh ru eulqj jliwv1

Hfrqrplf oderudwru| h{shulphqwv kdyh dovr irxqg hylghqfh ri rwkhu0
uhjduglqj suhihuhqfhv dqg zloolqjqhvv wr erwk sxqlvk dqg uhzdug1 Lq vwd0
wlf doorfdwlrq jdphv/ vxfk dv glfwdwru dqg sxeolf jrrgv jdphv/ lqglylgxdov
vkrz d fohdu zloolqjqhvv wr vkduh d vxusoxv zlwk rwkhuv lq d zd| wkdw pljkw
eh fdoohg dowuxlvwlf1 Lq vhtxhqwldo jdphv/ pdq| lqglylgxdov vkrz d fohdu
zloolqjqhvv wr uhzdug wkrvh zkr vkduh dqg wr sxqlvk wkrvh zkr kdyh qrw
vkduhg hqrxjk14 Vrphwlphv dgglqj wkhvh uhzdugv dqg sxqlvkphqwv uhvxowv
lq juhdwhu h!flhqf|/ exw riwhq qrw1 Lq doo wkhvh jdphv/ krzhyhu/ lw lv fohdu
wkdw lqglylgxdov duh h{wuhpho| khwhurjhqhrxv1 Vrph lqglylgxdov duh shuihfwo|
vho�vk zkloh rwkhuv vhhp wr kdyh d vwurqj dyhuvlrq wr lqhtxdolw|1

Lq wklv sdshu zh ehjlq d v|vwhpdwlf orrn dw erwk sxqlvkphqwv dqg uh0
zdugv dqg wkhlu h�hfw rq frrshudwlrq lq hfrqrplf oderudwru| h{shulphqwv1
Zh vwxg| d vhulhv ri wzr0shuvrq sursrvhu0uhvsrqghu jdphv zkhuh vxemhfwv
duh frqwlqxdoo| uhpdwfkhg zlwk qhz sduwqhuv1 Zh frqvlghu wkuhh wuhdwphqwv1
Lq hdfk wuhdwphqw d sursrvhu fdq vkduh d vxusoxv zlwk wkh uhvsrqghu1 Lq rqh
wuhdwphqw wkh uhvsrqghu fdq/ dw d frvw wr khuvhoi/ hlwkhu sxqlvk ru uhzdug
wkh sursrvhu1 Wkh qh{w wzr wuhdwphqwv uhvwulfw wkh uhvsrqghu wr vwudwhjlhv
ri uhzdug0rqo| ru sxqlvkphqw0rqo|/ exw duh rwkhuzlvh lghqwlfdo1 Wklv iudph0

4Wr nhhs wkh h{srvlwlrq vlpsoh zh zloo uhihu lq wzr0vwdjh jdphv wr d sxqlvkphqw dv
d ghfuhdvh lq sd|r� wkdw d vhfrqg0vwdjh sod|hu lpsrvhv rq d �uvw0vwdjh sod|hu1 Vlpl0
oduo| zh uhihu wr d uhzdug dv dq lqfuhdvh lq sd|r�v lq wkh vhfrqg vwdjh1 Dv h{dpsohv
ri sxqlvkphqwv vhh Jÿwk/ Vfkplwwehujhu/ dqg Vfkzdu}h +4<;5,/ Iruv|wk/ Krurzlw}/ Vdylq/
dqg Vhiwrq +4<<7,/ Erowrq dqg ]zlfn +4<<8,/ Ihku dqg Jçfkwhu +5333,/ dqg Dqguhrql/
Fdvwloor dqg Shwulh +5333,1 H{dpsohv ri d ghpdqg iru uhzdugv duh Ehuj/ Glfnkdxw/ dqg
PfFdeh +4<<6,/ PfNhoyh| dqg Sdoiuh| +4<<5,/ Ihku/ Nlufkvwhljhu dqg Ulhgo +4<<6,/ Fkdu0
qhvv +4<<9,/ Fkduqhvv dqg Kduxy| +4<<<,/ Fkduqhvv/ Kduxy|/ dqg Vrqvlqr +5333,1
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zrun doorzv xv wr lghqwli| wkh sxuh h�hfwv ri uhzdugv dqg sxqlvkphqwv1 E|
frqvlghulqj wzr0shuvrq jdphv zh dyrlg iuhh0ulglqj rq sxqlvkphqwv/ dqg e|
udqgrpo| fkdqjlqj sduwqhuv zh dyrlg dq| uhshdwhg jdph h�hfwv1 Pruhryhu/
e| orrnlqj dw uhzdugv dqg sxqlvkphqwv erwk lqglylgxdoo| dqg mrlqwo| zh fdq
lghqwli| dq| lqwhudfwlrq ru frpsohphqwdulw| ri wkh wzr wrrov1 Zh krsh wr
erwk lghqwli| wkh ghpdqgv iru uhzdugv dqg sxqlvkphqwv e| uhvsrqghuv dqg
dovr wr phdvxuh wkhlu lpsdfw rq wkh frrshudwlyh ehkdylru ri sursrvhuv15

Zh �qg wkdw ghpdqgv iru erwk uhzdugv dqg sxqlvkphqwv duh vxevwdqwldo1
Dv h{shfwhg/ dq lqfuhdvh lq wkh r�hu e| sursrvhuv/ rq dyhudjh/ ghfuhdvhv wkh
sxqlvkphqw dqg lqfuhdvhv wkh uhzdug1 Lqwhuhvwlqjo| zh �qg wkdw zkloh wkh
ghpdqg iru sxqlvkphqw dsshduv wr eh lqghshqghqw ri wkh uhzdug rswlrq/
wkh rssrvlwh grhv qrw krog iru wkh ghpdqg iru uhzdugv1 Frqglwlrqlqj rq
wkh r�hu/ uhzdugv duh odujhu zkhq wkh uhvsrqghu grhvq*w kdyh dq rswlrq ri
sxqlvklqj1 Rq wkh txhvwlrq ri sursrvdov/ zh �qg wkdw wkh wkuhh wuhdwphqwv
gl�hu lq wkhlu delolw| wr jhqhudwh jhqhurxv r�huv1 Rq dyhudjh wkh sursrvhg
r�hu lv odujhvw zkhq d frpelqdwlrq ri uhzdugv dqg sxqlvkphqwv duh dydlo0
deoh dqg vpdoohvw zkhq rqo| sxqlvkphqwv duh dydlodeoh1 Uhodwlyho| vshdnlqj/
krzhyhu/ wkh uhzdugv0rqo| wuhdwphqw lv wkh ohdvw h�hfwlyh lq prylqj wkh sur0
srvhuv dzd| iurp wkh plqlpxp srvvleoh r�hu1 Wklv vxjjhvwv wkdw ghvljqlqj
dq lqvwlwxwlrq durxqg uhzdugv rqo| dqg irujhwwlqj dq rswlrq iru sxqlvkphqwv
pd| eh d plvwdnh1

Lq wkh qh{w vhfwlrq zh surylgh d wkhruhwlfdo iudphzrun iru wkh vwxg|1 Zh
wkhq suhvhqw wkh h{shulphqwdo ghvljq lq vhfwlrq 6 dqg wkh uhvxowv lq vhfwlrq
71 Lq vhfwlrq 8 zh lqwhusuhw rxu �qglqjv uhodwlyh wr h{sodqdwlrqv r�huhg iru
idluqhvv lq h{shulphqwv1 Vhfwlrq 9 lv wkh frqfoxvlrq1

� �
	�������

D qxpehu ri h{shulphqwv h{dplqh wkh h�hfw ri hlwkhu uhzdugv ru sxqlvk0
phqwv1 Lq wklv sdshu zh irfxv h{foxvlyho| rq d olplwhg vhw ri wkhvh1 Vshfli0
lfdoo|/ zh rqo| h{dplqh wzr sod|hu jdphv zkhuh d sursrvhu dqg uhvsrqghu

5Wr rxu nqrzohgjh zh duh wkh �uvw wr vwxg| wkhvh txhvwlrqv lq d vlpsoh sursrvhu0
uhvsrqghu vhwwlqj1 Glfnlqvrq +4<<<, h{dplqhv d whdp surgxfwlrq sureohp zkhuh vxemhfwv
pd| eh h{rjhqrxvo| uhzdughg ru sxqlvkhg1 Glfnlqvrq �qgv wkdw wklv phfkdqlvp lqfuhdvhv
h!flhqf|1 Vhiwrq/ Vkxss/ dqg Zdonhu +5333, h{dplqh uhshdwhg olqhdu sxeolf jrrgv jdphv
dqg �qg wkdw wkh frpelqhg xvh ri uhzdugv dqg sxqlvkphqwv uhvxow lq wkh prvw jhqhurxv
sxeolf jrrg frqwulexwlrqv1 Dowkrxjk qrw d irupdo vwxg| rq wkh ghpdqgv/ Dqguhrql/
Eurzq/ dqg Yhvwhuoxqg +4<<<, �qg uhvxowv wkdw vxjjhvw d wudghr� ehwzhhq wkh uhzdugv
dqg sxqlvkphqwv1 Lq d vhtxhqwldo sxeolf jrrgv jdph wkh| �qg wkdw vxemhfwv sxqlvk vpdoo
frqwulexwlrqv exw vhogrp fkrrvh wr uhzdug jhqhurxv frqwulexwlrqv1
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pxvw vsolw d slh/ �/ ehwzhhq wkhp1 Wkh vwuxfwxuh ri wkh jdph lv wkh iro0
orzlqj= wkh sursrvhu �uvw r�huv wkh uhvsrqghu d glylvlrq +�� > �-, vxfk wkdw
d-�-.d��� @ �/ zkhuh d- A 3 dqg d� A 31 Kdylqj revhuyhg wkh r�hu wkh
uhvsrqghu pd| dw d frvw wr klpvhoi sxqlvk ru uhzdug wkh sursrvhu e| fkrrvlqj
d yhfwru +s> u,> wkh frvwv shu xqlw duh uhvshfwlyho| fR A 3 dqg fo A 31 Wkh �qdo
sd|r�v ri wkh jdph duh +z� > z-, @ +�� . u� s> �-� fRs� fou,1 Hdfk jdph
� lq wklv fodvv fdq eh fkdudfwhul}hg e| wkh sdudphwhuv +d� > d->�> fR> fo,1
Wkh vwdqgdug vxejdph shuihfw htxloleulxp suhglfwlrq iru wklv w|sh ri jdph/
lqghshqghqw ri wkh sdudphwhuv ri wkh jdph/ lv vlpsoh= zkhq lw lv frpprq
nqrzohgjh wkdw doo vxemhfwv dlp dw pd{lpl}lqj wkhlu rzq sd|r�/ wkhq wkh
uhvsrqghu fkrrvhv +s> u, @ +3> 3,/ dqg wkh udwlrqdo sursrvhu r�huv �- @ 3=

Wkh pdmrulw| ri wkh suhylrxvo| h{dplqhg jdphv lq wklv fdwhjru| kdyh
ehhq jdphv wkdw doorz wkh uhvsrqghu rqo| d vlqjoh rswlrq ri hlwkhu sxqlvklqj
ru uhzduglqj/ exw qrw erwk16 Zkhq rqh ri wkhvh rswlrqv lv xqdydlodeoh zh
ghqrwh wkh frvw ri wkh h{foxghg dfwlrq dv lq�qlwh1 H{foxglqj dq rswlrq
grhv qrw d�hfw wkh vwdqgdug htxloleulxp suhglfwlrq= wkh uhvsrqghu grhv qrw
sxqlvk ru uhzdug dq| r�hu/ dqg wkh sursrvhu nhhsv wkh zkroh slh1

Suhylrxv h{shulphqwdo uhvxowv gr qrw frq�up wklv suhglfwlrq1 Iru h{dp0
soh/ lq wkh iuhtxhqwo|0vwxglhg '43 glfwdwru jdph/ zkhuh +d� > d->�> fR> fo, @
+4> 4> 43>4>4,/ pdq| kdyh irxqg dq dyhudjh r�hu ri derxw 58(17 Ghyl0
dwlrqv iurp wkh htxloleulxp suhglfwlrq duh dovr irxqg lq wkh xowlpdwxp
jdph1 Khuh wkh uhvsrqghu lv jlyhq dq rswlrq ri uhmhfwlqj wkh sursrvhu*v
r�hu dqg wkhuhe| ghfuhdvlqj wkh sd|r� ri erwk wr }hur1 Khqfh/ li zh uh0
vwulfw s wr htxdo hlwkhu 3 ru �� / wkh xowlpdwxp jdph kdv wkh sdudphwhuv
+d� > d->�> fR> fo, @ +4> 4> 43> Z-

Z�
>4,= Iljxuh 4 looxvwudwhv wkh vhw ri srvvleoh

sd|r�v lq wkh jdph1 Wkh sursrvhu*v sd|r� lv phdvxuhg rq wkh krul}rqwdo
d{lv dqg wkh uhvsrqghu*v sd|r� rq wkh yhuwlfdo d{lv1 Wkh sursrvhu fkrrvhv
dq r�hu dorqj wkh erog vrolg olqh/ dqg frqglwlrqdo rq wkdw r�hu wkh uhvsrq0
ghu idfhv d fkrlfh ehwzhhq wkh srlqw fkrvhq rq wkh erog olqh dqg wkh ruljlq1
Wkdw lv wkh uhvsrqghu pd| uhgxfh wkh sursrvhu*v sd|r� dw d frvw wr klpvhoi1

6Rqh h{fhswlrq lv R�hupdq +5333, zkr h{dplqhv d sursrvhu0uhvsrqghu jdph/ zkhuh d
sursrvhu fkrrvhv ehwzhhq d kxuwixo ru d khosixo dfwlrq/ dqg wkh uhvsrqghu pxvw vhohfw rqh
ri wkuhh srvvleoh sd|r�v= d frro uhvsrqvh/ d uhzdug/ ru d sxqlvkphqw1

7Vhh iru h{dpsoh Iruv|wkh/ Krurzlw}/ Vdylq/ dqg Vhiwrq +4<<7,1 Dqguhrql dqg Ploohu
+4<<;, frpsduh d vhulhv ri jdphv E@� c @-c�c"c"�/ zklfk hqdeohv wkhp wr ghwhuplqh
ghpdqgv iru Z- ' sE@� c @-c��1
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Iljxuh 4= Srvvleoh Sd|r�v lq wkh Xowlpdwxp Jdph1

Wkh dyhudjh r�hu lq wkh xowlpdwxp jdph lv jhqhudoo| durxqg 73( dqg
uhvsrqghuv gr lqghhg uhmhfw r�huv/ krzhyhu wkh| duh pruh olnho| wr uhmhfw
vpdoo r�huv wkdq odujh r�huv1 Lw lv gl!fxow/ krzhyhu/ wr ghwhuplqh wkh gh0
pdqg iru sxqlvkphqwv iurp wkhvh uhvxowv1 Rqh uhdvrq lv wkdw wkh uhvsrqghu
lv rqo| doorzhg rqh sxqlvkphqw= uhgxflqj wkh sursrvhu*v sd|r� wr }hur18

D vhfrqg uhdvrq lv wkdw dq lqfuhdvh lq wkh sursrvhg dprxqw pd| qrw rqo|
lqfuhdvh wkh shufhlyhg jhqhurvlw| ri wkh sursrvhu/ exw lw dovr lqfuhdvhv wkh
frvw ri uhmhfwlrq1 Li suhvhqwhg zlwk d vpdoo r�hu lw lv uhodwlyho| fkhds iru
wkh uhvsrqghu wr ghfuhdvh wkh sursrvhu*v sd|r� vxevwdqwldoo|1

Wkhuh kdyh dovr ehhq d vhulhv ri h{shulphqwv wkdw h{dplqh krz wkh srvvl0
elolw| ri d uhzdug pd| d�hfw wkh sursrvhu*v r�hu1 Wkh rqh jdph wkdw fohduo|
idoov lqwr wkh fodvv ri jdphv wkdw zh duh vwxg|lqj lv wkh wuxvw jdph19 Lq wkh
wuxvw jdph wkh sursrvhu dqg wkh uhvsrqghu duh hdfk hqgrzhg zlwk '43/ dqg

8Wklv uhvwulfwlrq rq wkh uhvsrqghu*v fkrlfh vhw lpsolhv wkdw wkh lqirupdwlrq uhyhdohg
e| klv fkrlfh lv txlwh olplwhg1 Wklv pd| eh rqh ri wkh uhdvrqv zk| prvw ri wkh fxuuhqw
idluqhvv prghov duh frqvlvwhqw zlwk wkh hylghqfh iurp wkh xowlpdwxp jdph +h1j1 Erowrq
dqg Rfnhqihov +5333,/ Ihku dqg Vfkplgw +4<<<,/ Gxizhqehuj dqg Nlufkvwhljhu +4<<;,/ Idon
dqg Ilvfkedfkhu +4<<;,/ dqg Udelq +4<<:,1, Vhh Dqguhrql hw1 do1 +5333, iru dq dqo|vlv ri
wkh frqyh{ xowlpdwxp jdph1

9Vhh Ehuj/ Glfnkdxw/ dqg PfFdeh +4<<8, iru d fduhixo ghvfulswlrq ri wklv jdph1
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wkh sursrvhu lv dvnhg wr pdnh dq r�hu wr wkh uhvsrqghu1 Iru hyhu| groodu
wudqvihuuhg wkh uhvsrqghu uhfhlyhv wkuhh grooduv/ khqfh d� @ 4 dqg d- @ �

� 1
Wkh uhvsrqghu pd| wkhq fkrrvh wr uhwxuq dq| ri wkh wudqvihu wr wkh sur0
srvhu/ wkhuhiruh li zh uhvwulfw �- � 43/ wkhq wkh wuxvw jdph �A lv ghvfulehg
e| wkh iroorzlqj sdudphwhuv= +d� > d->�> fR> fo, @ +4> 4@6> ef� >4> 4,= Iljxuh 5
looxvwudwhv wkh vhw ri srvvleoh sd|r�v lq wklv jdph1 Wkh erog olqh looxvwudwhv
wkh sursrvhu*v fkrlfh vhw/ dqg wkh wklq olqhv vkrz wkh srvvleoh frqvwudlqwv
iru wkh uhvsrqghu1 Wkh dfwxdo frqvwudlqw zloo eh wkh wklq olqh wkdw ruljlqdwhv
dw wkh sursrvhu*v r�hu rq wkh erog olqh1

1000 2000 3000 4000
Proposer payoff

1000

2000

3000

4000

Responder payoff

Iljxuh 5= Srvvleoh Sd|r�v lq wkh Wuxvw Jdph1

Rqfh djdlq wkh h{shulphqwdo hylghqfh grhv qrw vxssruw wkh vwdqgdug
htxloleulxp suhglfwlrq1 Lq wkh Ehuj/ Glfnkdxw/ dqg PfFdeh +4<<6, vwxg|/
wkh| �qg wkdw wkh sursrvhu sdvvhv dq dyhudjh ri '8149/ dqg uhvsrqghuv uhwxuq
dq dyhudjh ri '71991 Ixuwkhupruh wkhuh lv d srvlwlyh fruuhodwlrq ehwzhhq
wkh dprxqw vhqw dqg wkh dprxqw uhwxuqhg1

Ryhudoo wkh suhylrxv uhvxowv vkrz wkdw uhvsrqghuv duh zloolqj wr sxqlvk
dqg uhzdug1 Wkh uhvsrqvhv duh w|slfdoo| fruuhodwhg zlwk wkh lqlwldo r�hu/ �-/
dqg wkhuh lv uhdvrq wr eholhyh wkdw s @ i+�-, dqg u @ j+�-,1 Lq vrph ri
wkhvh vwxglhv/ wkh r�hu lwvhoi fkdqjhv rwkhu sdudphwhuv ri wkh jdph/ dqg hyhq
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zkhq wkhvh duh khog frqvwdqw lw lv jhqhudoo| wkh fdvh wkdw rqo| rqh jdph lv
h{dplqhg/ lpso|lqj wkdw zh duh xqdeoh wr ghwhuplqh zkdw rwkhu idfwruv pd|
d�hfw wkh ghpdqg iru sxqlvkphqwv dqg uhzdugv1:

Lq wklv sdshu zh uhsruw h{shulphqwdo uhvxowv zklfk khos xv lghqwli| vrph
ri wkh idfwruv wkdw d�hfw ghpdqgv iru uhzdugv dqg sxqlvkphqwv1 E| vwxg|0
lqj uhzdugv dqg sxqlvkphqwv vhsdudwho| dqg mrlqwo| zh duh deoh wr lghqwli|
wkh srvvleoh lqwhudfwlrq ehwzhhq wkh wzr1 Rxu krsh lv wkdw e| ehwwhu xqghu0
vwdqglqj zkdw d�hfwv wkh ghpdqgv/ zh zloo eh deoh wr jdlq lqvljkw wr zkdw
prwlydwhv wkhp1

Lq dgglwlrq wr ghwhuplqlqj wkh ghpdqgv zh dovr ghwhuplqh zkhwkhu wkh
uhvsrqghu*v fkrlfh vhw d�hfwv wkh sursrvhu*v lqlwldo r�hu= Rqh pljkw h{shfw
wkdw wkh frpelqhg dydlodelolw| ri sxqlvkphqwv dqg uhzdugv lv pruh vxffhvvixo
lq lqfuhdvlqj wkh sursrvhu*v r�hu/ exw lw lv qrw fohdu zkdw w|sh ri gl�huhqfh
rqh vkrxog h{shfw zkhq frpsdulqj wkh rswlrqv dorqh1

� �����
����
� ���
��

Zh frqvlghu wkuhh yduldwlrqv ri wkh jhqhudo fodvv ri jdphv ghvfulehg deryh1
Wkh rqo| gl�huhqfh ehwzhhq wkhp lv lq wkh dydlodelolw| ri sxqlvkphqwv dqg
uhzdugv1 Wkh vshfl�f sdudphwhuv ri wkh jdph duh dv iroorzv1 Lq wkh �uvw
vwdjh d sursrvhu ghflghv krz odujh d sruwlrq ri '5173 kh zdqwv wr wudqvihu
wr wkh uhvsrqghu> zkhuh d- @ d� @ 41 Dowkrxjk zh frqvlghuhg dowhuqdwlyh
frvwv zh ghflghg wkdw iru wklv lqlwldo vwxg| d frxsoh ri h{wuhph sulfhv zrxog
eh xvhixo1 Xvlqj wkh qrwdwlrq iurp ehiruh/ zh frqvlghu frvwv ri hlwkhu 4
ru �

D = Zh uhihu wr rxu wkuhh wuhdwphqwv dv= Fduurw0Vwlfn/ Fduurw/ dqg Vwlfn1
Lq wkh Fduurw0Vwlfn Wuhdwphqw wkh uhvsrqghu fdq dw d frvw ri rqh fhqw lq0
fuhdvh ru ghfuhdvh wkh sursrvhu*v hduqlqjv e| 8 fhqwv1 Lq wkh Vwlfn Wuhdwphqw
wkh uhvsrqghu fdq dw d frvw ri rqh fhqw ghfuhdvh wkh sursrvhu*v hduqlqjv e|
81 Ilqdoo|/ lq wkh Fduurw Wuhdwphqw wkh uhvsrqghu fdq dw d frvw ri rqh
fhqw lqfuhdvh wkh sursrvhu*v hduqlqjv e| 8 fhqwv1 Khqfh wkh sdudphwhuv ri
wkh Fduurw0Vwlfn wuhdwphqw duh +d�> d2>�> fR> fo, @ +4> 4> 5=73> 4@8> 4@8,> Fdu0

urw= +d�> d2>�> fR> fo, @ +4> 4> 5=73>4> 4@8,> dqg Vwlfn= +d�> d2>�> fR> fo, @
+4> 4> 5=73> 4@8>4,=

Wkh Fduurw0Vwlfn wuhdwphqw lv looxvwudwhg lq Iljxuh 6 ehorz1 Wkh sur0
srvhu fkrrvhv dq r�hu dorqj wkh erog vrolg olqh/ dqg frqglwlrqdo rq wkdw r�hu

:Dqrwkhu h{dpsoh zkhuh wkh frvw ri sxqlvklqj lv ghshqghqw rq wkh ohyho ri frrshudwlrq
lv Ihku dqg Jçfkwhu +4<<;,1 Lq wkhlu h{dplqdwlrq ri wkh sxeolf jrrgv jdph/ vxevhtxhqw
sxqlvkphqwv duh d shufhqwdjh ri wkh lqglylgxdo*v sd|r�/ dqg dv d uhvxow lw lv fkhdshu wr
sxqlvk wkrvh zkr duh ohvv jhqhurxv1

:



wkh uhvsrqghu kdv wkh rswlrq ri fkrrvlqj dq| srlqw rq wkh uhzdug dqg sxq0
lvkphqw olqh ruljlqdwlqj dw wkh sursrvhu*v r�hu1 Wkhvh fkrlfhv duh lqglfdwhg
e| wkh oljkwhu olqhv1 Wr vhfxuh wkh uhvsrqghu wkh rssruwxqlw| ri ghfuhdvlqj
wkh sursrvhu*v sd|r� wr }hur/ zh gr qrw doorz wkh sursrvhu wr pdnh r�huv
ehorz 73 fhqwv1

Wkh oljkw gdvkhg olqh lqglfdwhv doo srvvleoh sd|r� frpelqdwlrqv wkdw uh0
vxow lq htxdo sd|r�v wr wkh uhvsrqghu dqg sursrvhu1 Fohduo| wkh uhvsrqghu
ghfuhdvhv khu sd|r� e| fkrrvlqj dq| rxwfrph r� ri wkh ruljlqdo sursrvdo rq
wkh erog olqh/ krzhyhu qrwh wkdw uhodwlyh wr wkh erog olqh rxwfrphv/ duhdv L
dqg LLL uhvxow lq d pruh htxdo glvwulexwlrq ri sd|r�v1 Zh uhihu wr vxemhfwv
zkr fkrrvh rxwfrphv lq wkhvh wzr duhdv dv htxdol}huv1 Lq frqwudvw/ vxemhfwv
zkr slfn rxwfrphv lq duhdv LL dqg LY frxog kdyh fkrvhq dq rxwfrph zklfk
erwk uhvxowhg lq d odujhu shuvrqdo sd|r� dv zhoo dv d pruh htxdo glvwulexwlrq
ri sd|r�v1
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Iljxuh 6= Srvvleoh Sd|r�v lq Fduurw0Vwlfn

Wkh Fduurw Wuhdwphqw doorzv iru doo sd|r� frpelqdwlrqv rq ru wr wkh
uljkw r� wkh erog olqh/ zkloh wkh Vwlfn Wuhdwphqw doorzv iru sd|r� frpelqd0
wlrqv rq ru wr wkh ohiw r� wkh erog olqh1

Li lw lv frpprq nqrzohgjh wkdw wkh remhfwlyh ri doo lqglylgxdov lv wr pd{0
lpl}h wkhlu shuvrqdo sd|r�/ wkhq wkh vxejdph shuihfw htxloleulxp suhglfwlrq
lv wkh vdph iru doo wkuhh wuhdwphqwv1 Wkh uhvsrqghu vkrxog qhlwkhu uhzdug
qru sxqlvk/ dqg jlyhq wklv uhvsrqvh wkh sursrvhu fkrrvhv wkh plqlpxp uh0
txluhg wudqvihu ri '3=731

Iru hdfk vhvvlrq zh qhhghg d wrwdo ri 53 vxemhfwv1 Zh wkhuhiruh uhfuxlwhg
d odujhu srro ri xqghujudgxdwh exvlqhvv vwxghqwv dqg vhohfwhg wkh 53 vexhfwv

;



dw udqgrp iurp wkh srro1 Wkrvh qrw vhohfwhg iru wkh h{shulphqw zhuh sdlg '8
wr ohdyh1 Vxemhfwv zhuh udqgrpo| dvvljqhg wr d frpsxwhu whuplqdo dqg zhuh
jlyhq d vhw ri zulwwhq lqvwuxfwlrqv1 Wkh h{shulphqwhu uhdg wkh lqvwuxfwlrqv
dorxg/ iroorzlqj zklfk wkh vxemhfwv zhuh dvnhg wr fdofxodwh wkh sd|r�v lq d
vshfl�f h{dpsoh ri wkh jdph1 Wkh dqvzhuv wr wkh txl} zhuh froohfwhg/ dqg
wkh h{dpsoh zdv uhylhzhg yhuedoo| e| wkh h{shulphqwhu1 Kdoi ri wkh vxemhfwv
zhuh wkhq udqgrpo| dvvljqhg wr eh sursrvhuv dqg kdoi wr eh uhvsrqghuv1 Wkh
vxemhfwv zhuh lqiruphg wkdw wkh| zrxog uhpdlq d uhvsrqghu ru sursrvhu
wkurxjkrxw wkh h{shulphqw1 Vxemhfwv wkhq ehjdq wkh h{shulphqw1 Wkh|
sod|hg 43 lwhudwlrqv ri wkh jdph1 Lq hdfk lwhudwlrq wkh| zhuh udqgrpo|
dqg dqrq|prxvo| sdluhg zlwk dqrwkhu vxemhfw/ zlwk wkh vwlsxodwlrq wkdw qr
rqh sod|hg dqrwkhu vxemhfw pruh wkdq rqfh1 Vxemhfwv* lghqwlwlhv zhuh qhyhu
uhyhdohg wr rqh dqrwkhu1 Diwhu wkh 43 urxqgv/ vxemhfwv* hduqlqjv iru doo 43
urxqgv zhuh wdoolhg dqg dgghg wr d '8 vkrz0xs sd|phqw1 Zkloh zdlwlqj iru
wkhlu sd|phqw/ vxemhfwv zhuh dvnhg wr dqvzhu d txhvwlrqqdluh1 Vxemhfwv zhuh
sdlg dqrq|prxvo| zlwk fdvk lq �sd|phqw hqyhorshv� zklfk zhuh kdqghg rxw
e| vxemhfw qxpehu1 Zh udq wkuhh vhvvlrqv ri hdfk ri wkh wkuhh jdphv/ iru d
wrwdo ri 4;3 vxemhfwv1 Shu wuhdwphqw zh kdyh 63 vxemhfwv lq hdfk uroh1 Wkh
h{shulphqw w|slfdoo| odvwhg ohvv wkdq dq krxu/ dqg lqfoxglqj wkh vkrz0xs ihh
vxemhfwv pdgh dq dyhudjh ri '4:188 +vwdqgdug ghyldwlrq ri 71;8/ pd{lpxp ri
'7<168/ dqg plqlpxp ri '91:3,1; D frs| ri wkh lqvwuxfwlrqv iru wkh Fduurw0
Vwlfn jdph fdq eh irxqg lq wkh Dsshqgl{1 Zh dwwhpswhg wr nhhs wkh
lqvwuxfwlrqv dv qhxwudo dv srvvleoh dqg fkrvh wr uhihu wr wkh sxqlvkphqwv
dqg uhzdugv vlpso| dv fkdqjhv wr wkh sursrvhu*v sd|r�1

� �������

Lq wklv vhfwlrq zh �uvw jlyh d eulhi ryhuylhz ri wkh uhvxowv dqg h{dplqh
zkhwkhu wkh revhuyhg ehkdylru lv frqvlvwhqw zlwk wkh vwdqgdug vxejdph
shuihfw htxloleulxp suhglfwlrq1 Wklv dqdo|vlv uhyhdov vxevwdqwldo gl�huhqfhv
dfurvv wuhdwphqwv1 Qh{w/ zh vwxg| wkhvh gl�huhqfhv pruh fduhixoo| e| h{dp0
lqlqj wkh ghpdqgv iru uhzdugv dqg sxqlvkphqwv/ dqg wkhq e| ghwhuplqlqj
wkh h{whqw wr zklfk wkhvh d�hfw wkh frrshudwlyh ehkdylru ri wkh sursrvhu1
Ilqdoo| zh orrn dw wkh glvwulexwlrqv ri �qdo sd|r�v1

;Wkh vxemhfw zlwk wkh kljkhvw hduqlqjv zdv d sursrvhu lq wkh Fduurw wuhdwphqw1 Wkdw
vxemhfw pdgh jhqhurxv r�huv dqg uhfhlyhg uhzdugv ri '69 ryhu wkh frxuvh ri wkh h{shulphqw1
Wkh vxemhfw zlwk wkh orzhvw hduqlqjv zdv d sursrvhu lq wkh Vwlfn wuhdwphqw1 Wklv vxemhfw
qhyhu pdgh dq r�hu ehorz 533/ dqg lqglfdwhg lq wkh txhvwlrqqdluh wkdw khu pdlq remhfwlyh
zdv wr dyrlg sxqlvkphqwv1

<
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Dv qrwhg hduolhu wkh vwdqgdug vxejdph shuihfw htxloleulxp suhglfwlrq lv wkdw
wkhuh vkrxog eh qr sxqlvkphqwv ru uhzdugv dqg wkdw wkh sursrvhu*v r�hu
wr wkh uhvsrqghu vkrxog eh 73 fhqwv1 Zlwkrxw vxusulvh rxu gdwd duh qrw
frqvlvwhqw zlwk wklv suhglfwlrq1

Ohw xv �uvw h{dplqh wkh sursrvhu*v ehkdylru1 Wkh dyhudjh r�huv lq hdfk
ri wkh whq urxqgv dqg iru wkh wkuhh wuhdwphqwv duh vkrzq lq Iljxuh 71 Lq
hdfk ri wkh wkuhh wuhdwphqwv dqg lq hdfk ri wkh whq urxqgv zh uhmhfw wkh
k|srwkhvlv wkdw wkh dyhudjh r�hu htxdov 73 fhqwv1<
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Iljxuh 7= Dyhudjh R�hu1

Dv h{shfwhg wkh r�huv gr qrw ghfuhdvh wrzdugv wkh hqg ri wkh h{shulphqw/
lqglfdwlqj wkdw wkh sursrvhuv fruuhfwo| xqghuvwrrg wkh rqh0vkrw qdwxuh ri wkh
lqwhudfwlrq1

Frqwudu| wr wkh htxloleulxp suhglfwlrq wkdw wkh r�hu lv lqghshqghqw ri
wuhdwphqw/ wkh dyhudjh r�hu lv odujhvw lq wkh Fduurw0Vwlfn wuhdwphqw dqg
vpdoohvw lq wkh Vwlfn wuhdwphqw1 Wkhvh gl�huhqfhv duh vwdwlvwlfdoo| vljql�fdqw
dqg dsshdu wr eh lqfuhdvlqj ryhu wkh frxuvh ri wkh h{shulphqw143

<Wuhdwlqj hdfk sursrvhu dv dq revhuydwlrq zh ghwhuplqh zkhwkhu wkh dyhudjh sursrvdo
htxdov 731 Dfurvv wkh whq urxqgv wkh w0vwdwlvwlf lv 4519 iru wkh Fduurw wuhdwphqw/ 431:
iru wkh Fduurw0Vwlfn wuhdwphqw/ dqg <19 iru wkh Vwlfn wuhdwphqw1 Wkh uhvxowv iru wkh odvw
urxqg dqg wkh odvw �yh urxqgv duh vlplodu1

43Wuhdwlqj hdfk sursrvhu dv dq revhuydwlrq zh ghwhuplqh zkhwkhu wkh dyhudjh r�huv

43



Qh{w zh wxuq wr wkh uhvsrqghu*v ghflvlrqv1 Khuh zh �qg olwwoh vxssruw
iru wkh k|srwkhvlv wkdw wkhuh vkrxog eh qr sxqlvkphqwv ru uhzdugv1 Zh whvw
zkhwkhu wkh uhvsrqghu*v frvw ri fkdqjlqj wkh sursrvhu*v sd|r� rq dyhudjh
htxdov }hur/ dqg iru doo wkuhh wuhdwphqwv zh uhmhfw wkh k|srwkhvlv144

Lq idfw wkh zloolqjqhvv wr uhzdug dqg sxqlvk lv txlwh vxevwdqwldo1 Dfurvv
wkh wkuhh wuhdwphqwv uhvsrqghuv fkrvh wr fkdqjh wkh sursrvhu*v sd|r� 76
shufhqw ri wkh wlph/ dqg ryhu wkh whq urxqgv ;3 shufhqw ri wkh uhvsrqghuv
fkrvh dw ohdvw rqh fkdqjh ri wkh sursrvhu*v sd|r�1 Gxulqj wkh odvw �yh
urxqgv/ :8 shufhqw ri wkh uhvsrqghuv fkrvh wr fkdqjh wkh sursrvhu*v sd|r�1

Iljxuh 8 vkrzv wkh sursruwlrq ri r�huv wkdw zhuh hlwkhu lqfuhdvhg ru gh0
fuhdvhg e| wkh uhvsrqghu lq d jlyhq shulrg/ dqg Iljxuh 9 vkrzv wkh uhvsrq0
ghu*v frvw ri fkdqjlqj wkh sursrvhu*v sd|r�145 Lq frqwudvw wr wkh uhshdwhg
jdph uhvxow ri Vhiwrq hw do1 +5333, qhlwkhu wkh olnholkrrg qru wkh h{shqgl0
wxuh rq fkdqjhv ghfuhdvhv ryhu wlph1 Wklv vxjjhvwv wkdw erwk sursrvhuv dqg
uhvsrqghuv ehkdyhg lq d pdqqhu frqvlvwhqw zlwk wkh rqh0vkrw lqwhudfwlrq1

gl�hu dfurvv wuhdwphqwv1 Iru wkh whq urxqgv wkh whvw vwdwlvwlfv duh | ' 2�f� iru wkh Fduurw
dqg Fduurw0Vwlfn frpsdulvrq/ | ' 2�f� iru wkh Fduurw dqg Vwlfn frpsdulvrq/ dqg �qdoo|
iru wkh Fduurw0Vwlfn dqg Vwlfn frpsdulvrq/ | ' ��S21 Vlplodu uhvxowv duh irxqg iru wkh
odvw �yh shulrgv1 Iru wkh odvw shulrg wkh gl�huhqfh ehwzhhq wkh Fduurw0Vwlfn dqg Vwlfn
wuhdwphqwv duh vljql�fdqw dw wkh �yh0shufhqw ohyho/ zkhuhdv wkh rwkhuv duh vljql�fdqw dw
wkh whq0shufhqw ohyho1

44Wuhdwlqj hdfk uhvsrqghu dv dq revhuydwlrq zh ghwhuplqh zkhwkhu uhvsrqghuv rq dy0
hudjh fkrvh qrw wr fkdqjh wkh sursrvhu*v sd|r�1 Ryhu wkh whq urxqgv wkh w0vwdwlvwlf lv
719 iru wkh Fduurw wuhdwphqwv/ :18 iru wkh Fduurw0Vwlfn wuhdwphqw/ dqg 81< iru wkh Vwlfn
wuhdwphqw1 Wkh uhvxowv iru wkh odvw urxqg dqg wkh odvw �yh urxqgv duh vlplodu1

45Jlyhq wkh udqgrp uh0pdwfklqj dqg d khwhurjhqhrxv srsxodwlrq lw lv qrw vxusulvlqj wr
revhuyh d vxevwdqwldo ghjuhh ri  xfwxdwlrq lq wkhvh qxpehuv1 Vxssrvh iru h{dpsoh wkdw
wkhuh duh wzr w|shv ri shrsoh/ htxdo0glylghuv dqg iuhh0ulghuv1 Iuhh0ulghuv qhyhu fkdqjh
wkh sd|r� dqg dozd|v r�hu 73 wrnhqv/ htxdo0glylghuv dozd|v r�hu 453/ dqg dv uhvsrqghuv
wkh| fkrrvh d fkdqjh wkdw htxdol}hv wkh sd|r� ri wkh wzr sduwlflsdqwv1 Li iuhh0ulghuv duh
pdwfkhg zlwk iuhh0ulghuv dqg htxdo0glylghuv zlwk htxdo0glylghuv/ wkhq wkh dyhudjh ghvluhg
fkdqjh lv }hur1 Krzhyhu li vxemhfwv duh pdwfkhg zlwk wkhlu rssrvlwv/ wkhq wkh dyhudjh
fkdqjh lv 53 wrnhqv1

44
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Iljxuh 8= Sursruwlrq ri R�huv Fkdqjhg1
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Iljxuh 9= Dyhudjh H{shqglwxuh rq Fkdqjhv1

Dowkrxjk ohvv reylrxv wkhuh duh vrph gl�huhqfhv dfurvv wuhdwphqwv1 Gxu0
lqj wkh odvw �yh shulrgv wkh dyhudjh uhvsrqghu lq wkh Fduurw wuhdwphqw vshqgv
5317 fhqwv fkdqjlqj wkh sursrvhu*v sd|r�1 Lq frpsdulvrq/ wkh qxpehu lq wkh

45



Fduurw0Vwlfn wuhdwphqw lv 471:/ dqg lq wkh Vwlfn wuhdwphqw lw lv rqo| 81<146

Jlyhq wkdw qhlwkhu wkh sursrvhu qru wkh uhvsrqghu ehkdyhg dffruglqj
wr wkh vwdqgdug htxloleulxp suhglfwlrq/ lw lv ri lqwhuhvw wr dvn zkdw wkhlu
sd|r� iurp wklv ghyldwlrq zdv rq dyhudjh1 Wdeoh 4 ehorz vkrzv wkdw wkh
sursrvhu*v sd|r� lv odujhvw lq wkh Fduurw wuhdwphqw/ zkloh wkh uhvsrqghu*v
dyhudjh �qdo sd|r� lv odujhvw lq wkh Fduurw0Vwlfn wuhdwphqw1

Wdeoh 4= Dyhudjh Ilqdo Hduqlqjv
Doo Whq Urxqgv Odvw Ilyh Urxqgv

Wuhdwphqw Sursrvhu Uhvsrqghu Sursrvhu Uhvsrqghu
Fduurw0Vwlfn 45917 45518 45518 46418
Fduurw 4<<14 <<16 5561: <:1;
Vwlfn 44718 <416 44818 ;<15

Uhodwlyh wr wkh vwdqgdug htxloleulxp suhglfwlrq/ wkh fkrvhq rxwfrphv
zhuh erwk Sduhwr0gdpdjlqj dqg Sduhwr0lpsurylqj1 Wkh dyhudjh mrlqw sd|0
phqw shu urxqg lv odujhvw lq wkh Fduurw wuhdwphqw zkhuh wkh sursrvhu dqg
uhvsrqghu mrlqwo| uhfhlyh 5<; wrnhqv shu urxqg1 Lq frpsdulvrq wkh dyhu0
djh mrlqw sd|phqw lv 57< lq wkh Fduurw0Vwlfn wuhdwphqw dqg rqo| 539 lq wkh
Fduurw wuhdwphqw147 Ri frxuvh wkhuh duh dovr vxevwdqwldo gl�huhqfhv lq wkh
uhodwlyh sd|r�v wr wkh sursrvhu dqg uhvsrqghu1 Uhodwlyho| vshdnlqj wkh sd|0
r�v duh pruh htxdoo| glvwulexwhg lq wkh Fduurw0Vwlfn wuhdwphqw/ dqg prvw
xqhtxdo lq wkh Fduurw wuhdwphqw1

Qh{w zh h{dplqh wkhvh wuhdwphqw gl�huhqfhv pruh forvho|1 Iluvw/ zh
h{dplqh li wkhuh lv dq lqwhudfwlrq ehwzhhq ghpdqgv iru sxqlvkphqwv dqg uh0
zdugv1 Iroorzlqj wklv dqdo|vlv zh h{dplqh zkhwkhu dqg krz wkhvh ghpdqgv
d�hfw wkh sursrvhu*v r�hu1 Ilqdoo| zh vxppdul}h rxu �qglqjv e| orrnlqj dw
wkh dfwxdo glvwulexwlrq ri �qdo sd|r�v1

46Ryhu doo whq urxqgv wkh dyhudjh frvw ri fkdqjlqj sd|r� duh 471: lq Fduurw/ 4616 lq
Fduurw0Vwlfn/ dqg 81: lq wkh Vwlfn wuhdwphqw1 Wuhdwlqj hdfk uhvsrqghu dv dq revhuydwlrq
zh �qg wkdw zkloh wkh gl�huhqfh ehwzhhq wkh Fduurw dqg Fduurw0Vwlfn wuhdwphqw duh qrw
vljql�fdqw wkhuh lv d vljql�fdqw gl�huhqfh ehwzhhq wkh Vwlfn dqg wkh uhzdug wuhdwphqwv1
Wkh w0vwdwlvwlf lv 3168 iru wkh Fduurw dqg Fduurw0Vwlfn frpsdulvrq/ 2�SH iru wkh Fduurw dqg
Vwlfn frpsdulvrq/ dqg �qdoo|/ iru wkh Fduurw0Vwlfn dqg Vwlfn frpsdulvrq lw lv 61:81 Wkh
uhvxowv iru wkh odvw shulrg dqg wkh odvw �yh shulrgv duh vlplodu1

47Ghwhuplqlqj zkhwkhu wkh vxp ri sd|r�v rq dyhudjh duh wkh wkh vdph dfurvv wuhdwphqwv
zh �qg wkdw wkhvh gl�huhqfhv duh vljql�fdqw1 Wuhdwlqj hdfk uhvsrqghu dv dq revhuydwlrq
zh jhw wkh iroorzlqj w0vwdwlfwlfv ryhu wkh whq urxqgv= ��f2 iru wkh Fduurw dqg Fduurw0Vwlfn
frpsdulvrq/ 9195 iru wkh Fduurw dqg Vwlfn frpsdulvrq/ dqg �qdoo| ��Sf iru wkh Fduurw0
Vwlfn dqg Vwlfn frpsdulvrq1 Vlplodu uhvxowv duh irxqg iru wkh odvw �yh urxqgv ri wkh
h{shulphqw/ zkhuh wkh mrlqw sd|r� lq wkh Fduurw wuhdwphqw lv 654/ dqg rqo| 587 dqg 538
lq wkh Fduurw0Vwlfn dqg Vwlfn wuhdwphqwv uhvshfwlyho|1 Lq wkh odvw shulrg wkh gl�huhqfh
ehwzhhq wkh Fduurw0Vwlfn dqg Fduurw wuhdwphqw lv qrw vljql�fdqw1
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Wkh ghpdqgv iru sxqlvkphqwv dqg uhzdugv duh vxevwdqwldo1 Pruh wkdq kdoi
ri wkh r�huv lq h{fhvv ri 453 uhvxow lq dq lqfuhdvh lq wkh sursrvhu*v sd|r�1 Iru
r�huv ehorz 453 pruh wkdq 73 shufhqw uhvxow lq d ghfuhdvh lq wkh sursrvhu*v
sd|r�148

Lw lv ri lqwhuhvw wr ghwhuplqh erwk krz wkh ghpdqgv iru sxqlvkphqwv
fkdqjh zlwk wkh vl}h ri wkh sursrvhu*v r�hu/ dqg dovr krz wkhvh frpsduh
dfurvv wuhdwphqwv1 Wr idflolwdwh wklv frpsdulvrq zh wuxqfdwh doo wkh uhzdugv
lq wkh Fduurw0Vwlfn wuhdwphqw wr htxdo }hur1 Wkh ghpdqgv iru sxqlvkphqwv
gxulqj wkh odvw �yh shulrgv duh vkrzq lq Iljxuh :1
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Iljxuh := Dyhudjh Sxqlvkphqw +odvw 8 urxqgv,1

Iluvw zh qrwh wkdw wkh dyhudjh sxqlvkphqw ghfuhdvhv zlwk wkh vl}h ri
wkh sursrvhu*v r�hu1 Khqfh zh uhsolfdwh wkh uhvxowv wkdw kdyh ehhq irxqg
zkhq wkh frvw ri sxqlvklqj lv qrw lqghshqghqw ri wkh r�hu1 Vhfrqg/ wkh
ghfuhdvh lq sxqlvkphqw lv udwkhu vwhhs/ dqg diwhu wkh htxdo vsolw wkhuh duh

48Dfurvv doo whq shulrgv 87 shufhqw ri r�huv deryh 453 duh uhzdughg lq wkh Fduurw
wuhdwphqw/ dqg 8< shufhqw ri wkhvh r�huv duh uhzdughg lq wkh Fduurw0Vwlfn wuhdwphqw1
Wkh sursruwlrq sxqlvkhg lv vrphzkdw orzhu1 76 shufhqw ri r�huv ehorz 453 duh ghfuhdvhg
lq wkh Vwlfn wuhdwphqw/ dqg 84 shufhqw ri vxfk r�huv duh ghfuhdvhg lq wkh Fduurw0Vwlfn
wuhdwphqw1 Ri wkh r�huv deryh 453/ ; shufhqw duh sxqlvkhg lq wkh Vwlfn/ dqg 5 shufhqw lq
wkh Fduurw0Vwlfn1 Ilqdoo|/ ri wkh r�huv ehorz 453/ 64 shufhqw duh uhzdughg lq wkh Fduurw/
dqg 44 shufhqw duh uhzdughg lq wkh Fduurw0Vwlfn1
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hvvhqwldoo| qr sxqlvkphqwv149 Ri wkh 4530r�huv dssur{lpdwho| 48( uhvxow lq
vrph ghfuhdvh lq wkh sursrvhuv sd|r�14: Ilqdoo|/ wkh uhvsrqghu*v delolw| wr
uhzdug kdv olplwhg h�hfw rq wkh ghpdqg iru sxqlvkphqwv14; Wkh sxqlvk0
phqwv ri phglxp0vl}hg r�hu duh wkh vdph dfurvv wuhdwphqw/ dqg dowkrxjk
wkh sxqlvkphqwv ri orz r�huv dsshdu odujhu lq wkh Fduurw0Vwlfn wuhdwphqw/
wklv gl�huhqfh lv rqo| vljql�fdqw dw wkh hqg ri wkh h{shulphqw14< Wklv �qglqj
lv vxusulvlqj1 Rqh zrxog shukdsv qrw h{shfw uhzdugv ri vpdoo r�huv/ |hw lw
lv zkhq wkh uhvsrqghu kdv wkh rswlrq ri uhzduglqj wkdw wkh sxqlvkphqw ri
vpdoo r�huv lv odujhvw1

Qh{w zh h{dplqh wkh ghpdqg iru uhzdugv1 Rqfh djdlq zh wuxqfdwh wkh
gdwd iurp wkh Fduurw0Vwlfn wuhdwphqw e| vhwwlqj doo sxqlvkphqwv htxdo wr
}hur1 Wkh dyhudjh lqfuhdvh lq sursrvhu*v sd|r� iru wkh odvw �yh shulrgv duh
vkrzq lq Iljxuh ;1 Vlplodu wr wkh hylghqfh iurp wkh wuxvw jdph d kljkhu
r�hu rq dyhudjh ohdgv wr d odujhu uhzdug1 Lq dgglwlrq wkh gdwd uhyhdo
dq lqwhuhvwlqj uhvxow zklfk rqh pd| qrw kdyh h{shfwhg edvhg rq wkh gdwd
iurp wkh wuxvw jdph= dyhudjh uhzdugv dw ru ehorz htxdo0vsolw r�huv duh
txlwh vxevwdqwldo153 Dqrwkhu sx}}olqj �qglqj lv wkh vxevwdqwldo gl�huhqfhv
ehwzhhq wkh Fduurw dqg Fduurw0Vwlfn wuhdwphqwv154 Frqglwlrqdo rq wkh r�hu

49Qrwh wkdw lq wkh Vwlfn wuhdwphqw wkhuh duh yhu| ihz r�huv sdvw wkh htxdo vsolw1
4:Ri wkh 4530r�huv gxulqj wkh odvw �yh urxqgv 4:( ri wkhp duh ghfuhdvhg lq wkh Vwlfn

wuhdwphqw/ dqg 46( duh ghfuhdvhg lq wkh Fduurw0Vwlfn wuhdwphqw1
4;Wr ghwhuplqh zkhwkhu wkh uhvsrqghuv* ghpdqgv iru sxqlvkphqwv fkdqjh zkhq uhzdugv

duh dovr dydlodeoh/ zh wdnh d frqvhuydwlyh dssurdfk wr odeholqj revhuydwlrqv dv fhqvruhg1
Zh ghqrwh dq| revhuydwlrq wkdw uhvxowv lq }hur sd|r�v wr wkh sursrvhu/ dqg dq| revhuyd0
wlrq zkhuh wkh uhvsrqghu fkrrvh qrw wr fkdqjh wkh sursrvhu*v sd|r�v dv fhqvruhg1 Xvlqj
d udqgrp h�hfwv prgho zh uhjuhvv wkh wuxqfdwhg ghpdqg iru sxqlvkphqwv rq wkh r�hu/ d
gxpp| iru wkh vwlfn wuhdwphqw/ dqg dq lqwhudfwlrq ehwzhhq wkh wzr/ dqg dffrxqw iru fhq0
vrulqj dv ghvfulehg deryh1 Orrnlqj dfurvv doo whq urxqgv/ ru wkh odvw �yh urxqgv zh fdqqrw
uhmhfw wkh k|srwkhvlv wkdw wkh ghpdqgv iru sxqlvkphqwv duh wkh vdph dfurvv wuhdwphqwv1
Dv h{shfwhg dq lqfuhdvh lq wkh sursrvhu*v r�hu vljql�fdqwo| ghfuhdvhv sxqlvkphqwv1

4<Frxqwlqj hdfk uhvsrqghu dv dq revhuydwlrq zh whvw zkhwkhu uhvsrqghuv rq dyhudjh
fkrrvh odujhu sxqlkvphqwv ri orz r�huv zkhq wkh rswlrq ri uhzduglqj lv dydlodeoh1 Dfurvv
wkh odvw �yh urxqgv wkh s0ydoxh ri wkh whvw lv 3154/ dqg iru wkh odvw urxqg wkh s0ydoxh lv
31431 Lw vkrxog eh qrwhg wkdw lq hdfk ri wkh odvw �yh urxqgv wkh sxqlvkphqw ri orz r�huv
h{fhhgv wkdw revhuyhg lq wkh devhqfh ri sxqlvkphqw1

53Vxfk fkrlfhv fdqqrw eh uhyhdohg lq wkh wuxvw jdph/ zkhuh doo wudqvihuv uhvxow lq wkh
uhvsrqghu uhfhlylqj pruh wkdq kdoi wkh slh1

54Rqfh djdlq wr ghwhuplqh zkhwkhu wkh uhvsrqghuv* ghpdqgv iru uhzdugv fkdqjh zkhq
sxqlvkphqwv duh dydlodeoh/ zh wdnh d frqvhuydwlyh dssurdfk wr odeholqj revhuydwlrqv dv
fhqvruhg1 Khuh zh ghqrwh dq| revhuydwlrq wkdw uhvxowv lq }hur sd|r�v wr wkh uhvsrqghu/
dqg dq| revhuydwlrq zkhuh wkh uhvsrqghu fkrrvh qrw wr fkdqjh wkh sursrvhu*v sd|r�v dv
fhqvruhg1 Xvlqj d udqgrp h�hfwv prgho zh uhjuhvv wkh wuxqfdwhg ghpdqg iru uhzdugv rq
wkh r�hu/ d gxpp| iru wkh Fduurw wuhdwphqw/ dqg dq lqwhudfwlrq whup ehwzhhq wkh wzr/
dqg dffrxqw iru fhqvrulqj dv ghvfulehg deryh1 Wkh mrlqw k|srwkhvlv wkdw wkhuh lv qr h�hfw
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wkh dyhudjh uhzdug jlyhq lq wkh Fduurw wuhdwphqw lv odujhu wkdq wkh uhzdug
jlyhq lq wkh Fduurw0Vwlfn wuhdwphqw155 Hyhq dw yhu| odujh r�huv zkhuh zh
nqrz wkhuh lv qr ghpdqg iru sxqlvkphqw/ zh vhh wkdw wkh devhqfh ri wkh
delolw| wr sxqlvk uhvxowv lq d uhzdug zklfk lv odujhu/ rq dyhudjh1
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Iljxuh ;= Dyhudjh Uhzdugv +odvw 8 urxqgv,1

Zkloh sxqlvkphqwv duh xqd�hfwhg e| wkh dydlodelolw| ri uhzdugv/ zh �qg
wkdw wkh uhzdugv duh odujhu zkhq wkhuh lv qr rswlrq ri sxqlvklqj1 Qrwh
wkdw lw lv wkh frpelqdwlrq ri wkhvh uhvxowv wkdw pdnhv wkhp sx}}olqj1 Li rqh
zhuh suhvhqwhg vlpso| zlwk wkh uhzdug uhvxowv/ wkhq lw pljkw eh whpswlqj wr
dujxh wkdw wkh gl�huhqfh lv fdxvhg e| d vlpsoh vxevwlwxwlrq h�hfw1 Vxssrvh
wkdw uhzdugv dqg sxqlvkphqwv duh ylhzhg dv vxevwlwxwhv/ wkhq lw pd| eh wkdw
wkh ghpdqg iru hlwkhu rqh lv ghfuhdvlqj lq rzq frvw dqg lqfuhdvlqj lq wkh
frvw ri wkh rwkhu lqsxw/ l1h1 YR

YSR
? 3 dqg YR

YSo
A 3/ dqg vlploduo| Yo

YSR
A 3 dqg

iurp sxqlvkphqw rswlrq lv uhmhfwhg zlwk d s0ydoxh ri 3137 ryhu wkh whq urxqgv/ dqg 3136
ryhu wkh odvw �yh urxqgv1 Dv h{shfwhg dq lqfuhdvh lq wkh sursrvhu*v r�hu vljql�fdqwo|
lqfuhdvhv uhzdugv1

55Wuhdwlqj hdfk uhvsrqghu dv dq revhuydwlrq zh whvw zkhwkhu wkh dyhudjh uhzdug lv odujhu
lq wkh devhqfh ri sxqlvkphqw rswlrq1 Wkh s0ydoxhv iru wkh odvw �yh urxqgv dqg iru hdfk ri
wkh vhyhq r�hu udqjhv duh iurp vpdoohvw r�hu wr odujhvw= 3137/ 3163/ 313:/ 3136/ 3145/ 314:/
dqg 31381 Wkh lqvljql�fdqw uhvxowv duh jhqhudoo| irxqg iru r�huv/ zkhuh wkhuh jhqhudoo|
duh ihzhu revhuydwlrqv1
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Yo
YSo

? 31 Li d sduwlfxodu r�hu lv shufhlyhg lq d vlplodu zd| dfurvv wuhdwphqwv/
wkhq h{foxglqj rqh ri wkhvh vxevwlwxwdeoh wrrov vlpso| vxjjhvwv wkdw uhzdugv
vkrxog eh odujhu lq wkh Fduurw wkdq lq wkh Fduurw0Vwlfn wuhdwphqw/ u� A u�7 1
Wkdw lv/ li vxemhfwv duh olplwhg wr rqo| xvlqj rqh ri wzr wrrov/ wkhq wkh| zloo
xvh wkh dydlodeoh wrro pruh1 Lq frqwudvw wr rxu h{shulphqwdo hylghqfh wklv
dovr lpsolhv wkdw wkh ghpdqgv iru sxqlvkphqwv zloo eh odujhu lq wkh Vwlfn wkdq
lq wkh Fduurw0Vwlfn wuhdwphqw/ s7 A s�7 1 Wkhuhiruh d vlpsoh vxevwlwxwlrq
dujxphqw fdqqrw h{sodlq wkh gl�huhqfh1

Wr vxppdul}h/ kroglqj frvw frqvwdqw zh uhsolfdwh wkh uhvxow wkdw dq
lqfuhdvh lq wkh sursrvhu*v wudqvihu rq dyhudjh ghfuhdvhv wkh sxqlvkphqw dqg
lqfuhdvhv wkh uhzdug1 Lq dgglwlrq zh lghqwli| wkuhh sx}}olqj skhqrphqd1
Iluvw/ wkh uhzdugv ri vpdoo r�huv lv vxevwdqwldo> vhfrqg/ uhzdugv duh odujhu
zkhq wkhuh lv qr sxqlvkphqw rswlrq> dqg wklug/ wkh wkh uhzdug rswlrq kdv
olwwoh h�hfw rq wkh ghpdqg iru sxqlvkphqwv1 Lq vhfwlrq 8 zh ghwhuplqh wkh
h{whqw wr zklfk uhfhqw idluqhvv prghov pd| khos xv ehwwhu wr lqwhusuhw wkhvh
�qglqjv1

Qh{w zh h{dplqh li wkh uhvsrqghuv* fkrlfh vhw d�hfwv wkh sursrvhu*v r�hu
wr wkh uhvsrqghu1

��� "�����
�
�� �����	�
�� #��	�
��

Hduolhu zh vkrzhg wkdw wkh sursrvhu*v r�hu wr wkh uhvsrqghqw gl�huhg vlj0
ql�fdqwo| dfurvv wuhdwphqw1 Gxulqj wkh odvw �yh urxqgv wkh dyhudjh r�hu wr
wkh uhvsrqghu zdv 479 lq wkh Fduurw0Vwlfn wuhdwphqw/ 44; lq wkh Fduurw/ dqg
<8 lq wkh Vwlfn wuhdwphqw156 Wkhvh qxpehuv pd| eh vhhq dv hylghqfh wkdw
wkh Vwlfn wuhdwphqw lv ohdvw h�hfwlyh lq prylqj wkh sursrvhu dzd| iurp wkh
plqlpxp uhtxluhg r�hu ri 73 fhqwv1 Krzhyhu/ zkhq h{dplqlqj wkh dfwxdo
glvwulexwlrq ri r�huv zh �qg wkdw wkhvh vlpsoh dyhudjhv duh plvohdglqj1 Lq
idfw wkh plqlpxp uhtxluhg r�hu lv pruh iuhtxhqwo| revhuyhg lq wkh Fduurw
wuhdwphqw1

Iljxuh < vkrzv wkh glvwulexwlrq ri r�huv ryhu wkh odvw �yh urxqgv ri
wkh h{shulphqw1 Wkh prghv ri wkh glvwulexwlrqv gl�hu vxevwdqwldoo| dfurvv
wuhdwphqwv= wkh prvw iuhtxhqw r�hu lq wkh Vwlfn wuhdwphqw lv 453/ zkhuhdv
lw lv 573 dqg 73 lq wkh Fduurw0Vwlfn dqg Fduurw wuhdwphqwv/ uhvshfwlyho|157

Uhzdugv dorqh duh lqh�hfwlyh lq prylqj wkh prgdo r�hu dzd| iurp wkh plq0
lpxp r�hu/ zkhuhdv sxqlvkphqwv duh h�hfwlyh lq prylqj wkh prgdo r�hu wr
dq htxdo vsolw r�hu1 Wkhuh lv hylghqfh wkdw uhzdugv dqg sxqlvkphqwv pd|

56Wkh dyhudjh r�huv wr wkh uhvsrqghu ryhu doo whq urxqgv duh= 469/ 447/ dqg <: uhvshf0
wlyho|1

57Wkh gdwd iru doo 43 urxqgv lv yhu| vlplodu wr wkdw vhhq iru wkh odvw �yh urxqgv1
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frpsohphqw rqh dqrwkhu1 Zkloh uhzdugv dorqh duh lqh�hfwlyh wkh| duh txlwh
h�hfwlyh zkhq frpelqhg zlwk sxqlvkphqwv1 Lq wkh frpelqhg wuhdwphqw zh
�qg wkdw uhzdugv duh h�hfwlyh lq prylqj wkh prgdo r�hu sdvw wkh htxdo vsolw1

carrot

0.00

0.05

0.10

0.15

0.20

0.25

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

offer

pr
op

or
ti

on

carrot/stick

0.00

0.05

0.10

0.15

0.20

0.25

0.30

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

offer

pr
op

or
ti

on

stick

0.00

0.05

0.10

0.15

0.20

0.25

0.30

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

offer

pr
op

or
ti

on

Iljxuh <= Glvwulexwlrq ri R�huv/ �- +odvw 8 urxqgv,1
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Li wkh Fduurw wuhdwphqw lv ohdvw h�hfwlyh lq prylqj r�huv dzd| iurp wkh
fodvvlfdo vxejdph shuihfw htxloleulxp/ wkhq zk| lv wkh dyhudjh r�hu lq wklv
wuhdwphqw kljkhu wkdq lq wkh Vwlfn wuhdwphqwB Wkh uhdvrq lv wkdw zkloh d
wklug ri wkh r�huv lq wkh Fduurw wuhdwphqw duh sdvw 453/ sudfwlfdoo| qr r�huv
duh vhhq lq wklv udqjh lq wkh Vwlfn wuhdwphqw1 Wklv lv shukdsv qrw vxusulvlqj
jlyhq wkdw sxqlvkphqwv ghfuhdvh gudpdwlfdoo| dv wkh htxdo vsolw lv uhdfkhg1
Lq idfw wkh hylghqfh iurp wkh Vwlfn wuhdwphqw lv txlwh vlplodu wr wkdw iurp
wkh xowlpdwxp jdph1 Wkh dyhudjh dqg phgldq r�huv duh durxqg 73 shufhqw
ri wkh slh/ dqg wkh prgh ri wkh glvwulexwlrq lv derxw 83 shufhqw ri wkh slh1

��� �
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Ilqdoo|/ wr vxppdul}h wkh uhvxowv ri rxu h{shulphqwv zh frpsduh wkh uh0
vxowlqj sd|r� glvwulexwlrqv1 Zh irfxv vroho| rq wkh odvw �yh shulrgv ri wkh
jdph1

Iljxuh 43 vkrzv wkh uhvxowlqj rxwfrphv iurp wkh Fduurw0Vwlfn wuhdwphqw1
Wkh gdun olqh looxvwudwhv wkh vhw ri srvvleoh r�huv wkdw wkh sursrvhu frxog
kdyh fkrvhq/ dqg wkh wklq olqhv ruljlqdwlqj dw wkh uhohydqw r�hu looxvwudwh
wkh srvvleoh fkdqjhv wkdw wkh uhvsrqghuv frxog kdyh fkrvhq1 Wkh flufohv
looxvwudwh wkh revhuydwlrqv/ dqg wkh duhd ri wkh flufoh/ wkh qxpehu ri revhu0
ydwlrqv1 Flufohv rq wkh uljkw hgjh ri wkh �jxuh lqglfdwh revhuydwlrqv zkhuh
wkh sursrvhu*v sd|r� h{fhhg '7=331

Lq wkh Fduurw0Vwlfn wuhdwphqw iruw| shufhqw ri uhvsrqghuv* fkrlfhv gr
qrw fkdqjh wkh sursrvhu*v sd|r�/ krzhyhu rqo| 43 shufhqw ri wkh vxemhfwv
suhihu wklv rxwfrph/ lqghshqghqw ri wkh r�hu1 Zh dovr revhuyh d vxevwdqwldo
qxpehu ri vxemhfwv fkrrvlqj rxwfrphv wkdw vlpxowdqhrxvo| ghfuhdvh htxdolw|
dqg wkh uhvsrqghu*v shuvrqdo sd|r� 0 duhdv LL dqg LY ri Iljxuh 61 D wrwdo
ri 56 shufhqw ri wkh revhuydwlrqv gxulqj wkh odvw �yh urxqgv duh lq rqh ri
wkhvh wzr duhdv/ fruuhvsrqglqj wr pruh wkdq kdoi ri rxu vxemhfwv fkrrvlqj
dw ohdvw rqh rxwfrph zklfk ghfuhdvhv wkhlu devroxwh dqg uhodwlyh sd|r�v1
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Iljxuh 431 Rxwfrphv lq wkh Fduurw0Vwlfn Wuhdwphqw +odvw 8 shulrgv,1

Iljxuh 44 vkrzv wkh rxwfrphv lq wkh Fduurw wuhdwphqw1 Rqfh djdlq
wkh vxevwdqwldo wuhdwphqw gl�huhqfh lv fohdu1 Uhodwlyh wr wkh Fduurw0Vwlfn
wuhdwphqw zh revhuyh vxevwdqwldo uhzdugv ri orz r�huv/ dqg lqghshqghqw
ri wkh r�hu wkh uhzdugv duh pxfk odujhu lq wkh Fduurw wuhdwphqw1 Khuh 68
shufhqw ri doo rxwfrphv duh lq duhd LY/ zklfk fruuhvsrqgv wr :3 shufhqw ri
wkh vxemhfwv pdnlqj dw ohdvw rqh fkrlfh zklfk ghfuhdvhv erwk wkhlu sulydwh
dqg uhodwlyh sd|r�v1 Lq dgglwlrq/ 56 shufhqw ri wkh vxemhfwv qhyhu pdnh d
fkdqjh wr wkh sursrvhu*v sd|r� ryhu wkh 8 urxqgv1
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Ilj 44= Rxwfrphv lq wkh Fduurw Wuhdwphqw +odvw 8 shulrgv,1

Ilqdoo|/ Iljxuh 45 vkrzv wkh rxwfrphv lq wkh Vwlfn wuhdwphqw1 Khuh rqh
wklug ri wkh vxemhfwv fkrvh dw ohdvw rqh rxwfrph lq duhd LL ri wkh judsk1 Lq
dgglwlrq 76 shufhqw ri wkh uhvsrqghuv fkrvh qr fkdqjh wr sursrvhu*v sd|r�1

40 80 120 160 200 240 280 320 360 400
Proposer payoff

40

80

120

160

200

240
Responder payoff

Key:
1 2 5 10 20 40

Iljxuh 451 Rxwfrphv lq wkh Vwlfn Wuhdwphqw +odvw 8 shulrgv,1

Wr vxppdul}h wkh h{whqw wr zklfk vxemhfwv duh olnho| wr fkrrvh rxwfrphv
lq duhd*v LL dqg LY/ zh fdwhjrul}h wkhp lqwr rqh ri wkuhh jurxsv1 Wkh �uvw
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jurxs frqvlvwv ri vxemhfwv zkr qhyhu fkrvh wr fkdqjh wkh sursrvhu*v r�hu1
Zh uhihu wr wklv jurxs dv sd|r� pd{lpl}huv1 Wkh vhfrqg jurxs frqvlvwv ri
wkrvh zkr hlwkhu fkrvh qr fkdqjh ru d fkdqjh wkdw lqfuhdvhg htxdolw|/ l1h1
wkhvh rxwfrphv duh lq duhd L ru LLL1 Zh uhihu wr wklv jurxs dv htxdol}huv1 Wkh
�qdo jurxs lqfoxghv wkrvh zkr fkrvh dw ohdvw rqh rxwfrph lq duhd LL ru LY1
Wkh fodvvl�fdwlrqv duh vkrzq lq Wdeoh 5 ehorz1

Wdeoh 5= Qxpehu ri Vxemhfwv lq hdfk Fdwhjru|
W|shv

Sd|r� Htxdol}huv Rwkhuv
Pd{lpl}huv L dqg LLL LL dqg LY

Doo whq urxqgv
Fduurw 9 4 56

Fduurw0Vwlfn 5 9 55
Vwlfn 43 : 46

Odvw �yh urxqgv
Fduurw : 5 54

Fduurw0Vwlfn 6 44 49
Vwlfn 46 : 43

Zkhq rqo| uhzdugv duh dydlodeoh/ wkh ydvw pdmrulw| ri uhvsrqghuv idoo
lqwr wkh rwkhu fdwhjru|/ krzhyhu hyhq lq wkh Vwlfn wuhdwphqw zh vhh wkdw
dw ohdvw rqh wklug ri wkh vxemhfwv idoo lqwr wklv fdwhjru|1 Wkh qxpehu ri
vxemhfwv zkr ehkdyh lq d sxuho| sd|r�0pd{lpl}lqj pdqqhu lv odujhvw zkhq
rqo| sxqlvkphqwv duh dydlodeoh 0 jlyhq wkh ydvw gl�huhqfhv lq r�huv lw lv
gl!fxow wr frpsduh wklv wr wkh qxpehu ri sd|r� pd{lpl}huv lq wkh rwkhu
wuhdwphqwv1 Lw lv lqwhuhvwlqj wr qrwh wkdw derxw rqh wklug ri wkh vxemhfwv
fkrrvh htxdol}lqj rxwfrphv1

% "
� &�������� '����� ����

� � � �������(

Rxu h{shulphqwdo hylghqfh lv qrw frqvlvwhqw zlwk wkh dvvxpswlrq wkdw vxe0
mhfwv kdyh suhihuhqfhv wkdw duh gh�qhg vroho| ryhu wkhlu sulydwh prqhwdu|
sd|r�v1 Udwkhu lw dsshduv wkdw lqglylgxdov kdyh suhihuhqfhv wkdw dovr gh0
shqg rq wkh sd|r�v ri rwkhuv1

Lq wkh odvw ghfdgh d qxpehu ri ehkdylrudo prghov kdyh dwwhpswhg wr
irupdol}h wkhvh rwkhu0uhjduglqj suhihuhqfhv1 Wkh remhfwlyh ri wklv vhfwlrq lv
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wr ghwhuplqh zkhwkhu wklv fodvv ri ehkdylrudo prghov fdq khos vkhg oljkw rq
wkh wkuhh sx}}olqj �qglqjv ri wklv h{shulphqw= wkh uhzdugv ri orz r�huv> wkh
odujhu uhzdugv zkhq wkhuh lv qr rswlrq ri sxqlvklqj> dqg wkh olplwhg h�hfw
ri wkh uhzdug rswlrq rq wkh ghpdqg iru sxqlvkphqw1

Frpprq wr wkhvh ehkdylrudo dowhuqdwlyhv lv wkdw lqglylgxdov pd| frp0
sduh wkh fxuuhqw glvwulexwlrq ri sd|r�v wr d uhihuhqfh srlqw1 Li wkhlu fxuuhqw
sd|r� vwdqglqj lv lqihulru wr wkh uhihuhqfh srlqw wkhq wkh| pd| zlvk wr
ghfuhdvh wkh sd|r�v ri rwkhuv/ dqg li wkhlu fxuuhqw vwdqglqj lv vxshulru wr
wkh uhihuhqfh srlqw wkhq wkh| pd| suhihu wr lqfuhdvh wkh sd|r�v ri rwkhuv1
Vxemhfwv ydu| lq wkhlu frqfhuq iru wkh uhihuhqfh srlqw/ dqg lqglylgxdov duh
idfhg zlwk gl�huhqw wudgh0r�v ehwzhhq pd{lpl}lqj wkhlu shuvrqdo sd|r� dqg
jhwwlqj wkh suhihuuhg glvwulexwlrq ri sd|r�v1

Rqh fodvv ri prghov vxjjhvwv wkdw/ lqghshqghqw ri sdvw lqwhudfwlrqv/ vxe0
mhfwv kdyh d uhihuhqfh srlqw ri htxdo glylvlrq ri sd|r�v158 Lq sduwlfxodu/ d
vxemhfw zlwk wklv prwlydwlrq zloo htxdol}h hyhu|rqh*v sd|r� wr klv sulydwh
sd|r� li lw lv frvwohvv wr gr vr1 Lw lv vwudljkwiruzdug wr ghulyh suhglfwlrqv
iurp wklv prgho vlqfh wkh uhihuhqfh srlqw lv lqghshqghqw ri wkh dydlodelolw|
ri sxqlvkphqwv ru uhzdugv1 Li zh wuxqfdwh wkh uhvsrqvhv lq wkh Fduurw0Vwlfn
wuhdwphqw e| vhwwlqj wkh uhzdugv htxdo wr }hur/ wkhq wkhvh prghov suhglfw
wkdw wkh frqglwlrqdo ghpdqg iru sxqlvkphqwv vkrxog eh wkh vdph lq wkh
Vwlfn dqg wkh Fduurw0Vwlfn wuhdwphqwv/ l1h1 s7 @ s�7 1 Vlploduo| li zh vhw
doo wkh sxqlvkphqwv htxdo wr }hur wkhq wkh ghpdqg iru uhzdugv vkrxog eh
wkh vdph lq wkh Fduurw dqg Fduurw0Vwlfn wuhdwphqwv/ l1h1 u� @ u�7 1 Zkloh
wklv suhglfwlrq lv fruuhfw iru wkh sxqlvkphqwv ri phglxp vl}hg r�huv/ lw lv
qrw frqvlvwhqw zlwk wkh odujhu uhzdugv lq wkh Fduurw wuhdwphqw1

Ixuwkhupruh zkhq h{dplqlqj wkh glvwulexwlrqv ri �qdo sd|r�v fkrvhq e|
wkh uhvsrqghu lw lv fohdu wkdw d odujh qxpehu ri rxu vxemhfwv duh qrw gl�huhqfh
dyhuvh1 Li dq htxdo glylvlrq lv ghvludeoh wkhq vxemhfwv vkrxog qhyhu fkrvh wr
fkdqjh wkh sursrvhu*v sd|r� wr d srlqw zkhuh wkh �qdo sd|r�v duh lq duhdv LL
dqg LY ri Iljxuh 61 Wkh uhdvrq lv wkdw d uhvsrqghu lq wkhvh duhdv frxog kdyh
fkrvhq rxwfrphv zklfk vlpxowdqhrxvo| lqfuhdvh khu sd|r�v dqg ghfuhdvh wkh
lqhtxdolw| lq sd|r�v1 Jlyhq dq r�hu �- d gl�huhqfh0dyhuvh uhvsrqvh kdv
wkh iroorzlqj fkdudfwhulvwlfv= u @ 3 zkhq �- � 453> dqg u � DuEZ-3Z� �

S

zkhq �- A 453/ vlploduo| s @ 3 zkhq �- � 453 dqg s � euEZ-3Z� �
D zkhq

�- ? 4531 Vhfwlrq 717 vkrzhg wkdw ehwzhhq rqh0wklug dqg wzr0wklugv ri wkh
uhvsrqghuv fkrrvh rxwfrphv wkdw duh lqfrqvlvwhqw zlwk wkhvh fkdudfwhulvwlfv1

58H{dpsohv ri gl�huhqfh0dyhuvlrq prghov duh suhvhqwhg lq Orhzhqvwhlq/ Wkrpsvrq/ dqg
Ed}hupdq +4<;<,/ Erowrq +4<<4,/ Ihku dqg Vfkplgw +4<<<,/ dqg Erowrq dqg Rfnhqihov
+5333,1
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Ilqdoo|/ lw lv fohdu wkdw gl�huhqfh dyhuvlrq grhv qrw khos h{sodlq wkh odujh
uhzdugv ri vpdoo r�huv1

Wkhuh lv dqrwkhu ehkdylrudo dowhuqdwlyh wr gl�huhqfh dyhuvlrq zklfk pd|
khos h{sodlq wkh wkuhh vxusulvlqj ihdwxuhv lq rxu gdwd1 Wkh prghov ri uhfl0
surflw| vxjjhvw wkdw vxemhfwv fkrrvh wr lqfuhdvh ru ghfuhdvh wkh sursrvhu*v
sd|r� ehfdxvh wkh| zdqw wr uhflsurfdwh lqwhqwlrqdo dfwlrqv1 Lq sduwlfxodu
dq lqwhqwlrqdoo| nlqg dfw pd| eh uhzdughg dqg dq xqnlqg dfw sxqlvkhg1 Lq
wkh fxuuhqw uhflsurflw| prghov wkh nlqgqhvv ri wkh sursrvhu lv gh�qhg uhod0
wlyh wr d uhihuhqfh srlqw zklfk ghshqgv rq wkh odujhvw dqg vpdoohvw Sduhwr
h!flhqw sd|r�v wkdw wkh uhvsrqghu frxog kdyh uhfhlyhg159 Zkloh wkhvh prg0
hov kdyh wkh srwhqwldo ri suhglfwlqj gl�huhqw uhihuhqfh srlqwv dfurvv gl�huhqw
jdphv/ wkdw lv qrw wkh fdvh khuh1 Vlqfh wkh uhvsrqghu*v vhw ri Sduhwr h!0
flhqw sd|r�v duh wkh vdph dfurvv wuhdwphqwv/ wkhvh prghov suhglfw wkdw wkh
nlqgqhvv dvvrfldwhg zlwk d sduwlfxodu r�hu lv lqghshqghqw ri wkh dydlodelolw|
ri uhzdugv ru sxqlvkphqwv1 Gl�huhqfhv lq ghpdqgv iru uhflsurfdwlrq wkhuh0
iruh rqo| ghshqg rq zkhwkhu wkh uhvsrqghu*v suhihuuhg dfwlrq lv shufhlyhg
gl�huhqwo| dfurvv wuhdwphqwv1 Gxizhqehuj dqg Nlufkvwhljhu +4<<<,/ h{whqg0
lqj Udelq +4<<6, wr dffrxqw iru vhtxhqwldo jdphv/ suhglfw wkdw uhzdugv dqg
sxqlvkphqwv duh lqghshqghqw ri rqh dqrwkhu dqg wkdw wkhuh vkrxog eh qr
gl�huhqfhv dfurvv wuhdwphqwv1

Vlploduo| wkh prghov kdyh gl!fxow| h{sodlqlqj uhzdugv ri orz r�huv1
Wkh suhglfwlrqv lq wkh lqwhqwlrqdolw| prghov ghshqg rq wkh uhihuhqfh srlqw
dw zklfk dq r�hu lv gh�qhg dv nlqg1 Krzhyhu prvw ri wkh fxuuhqwo| xvhg
uhihuhqfh srlqwv zrxog vxjjhvw wkdw r�huv lq rxu wuhdwphqwv qhhg wr h{fhhg
453 wr eh frqvlghuhg nlqg1

D uhfhqw prgho e| Fkduqhvv dqg Udelq +5333, vkhgv vrph oljkw rq wkh
lqfuhdvhv ri sursrvhu*v sd|r� diwhu d vpdoo lqlwldo r�hu1 Wkh| dujxh wkdw
vxemhfwv pd| kdyh txdvl0pd{lplq suhihuhqfhv/ dqg wkhuhiruh pd| fkrrvh
Sduhwr vxshulru rxwfrphv zkhq wkh| duh dydlodeoh15: Li wkh uhihuhqfh srlqw
lv �{hg dfurvv wuhdwphqwv/ krzhyhu/ wklv prgho fdqqrw h{sodlq wkh gl�huhqfhv
wkdw zh �qg lq ghpdqgv dfurvv wuhdwphqwv1

Vr wkh txhvwlrq uhpdlqv 0 zk| duh wkh ghpdqgv iru uhzdugv d�hfwhg
e| wkh dydlodelolw| ri sxqlvkphqwv/ zkhq sxqlvkphqwv duh qrw d�hfwhg e|
wkh dydlodelolw| ri uhzdugvB Wkhuh pd| eh pdq| gl�huhqw dqvzhuv/ |hw lw
dsshduv wkdw rqo| d prgho zklfk doorzv iru fkdqjhv lq wkh uhihuhqfh srlqw
dfurvv wkh wkuhh gl�huhqw wuhdwphqwv zloo eh deoh wr fdswxuh wkhvh gl�hu0

59Wklv w|sh ri uhihuhqfh srlqw lv frqvlvwhqw zlwk wkdw sursrvhg e| Udelq+4<<6, dqg
Gxizhqehuj dqg Nlufkvwhljhu +4<<;,1

5:D vlplodu srlqw lv pdgh lq Dqguhrql dqg Ploohu +4<<;,1
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hqfhv1 Wkh txhvwlrq lv zkhwkhu lw lv uhdvrqdeoh wr dvvxph wkdw wkh uhihuhqfh
srlqw fkdqjhv/ lq sduwlfxodu lv lw uhdvrqdeoh wkdw wkh vdph r�hu eh shufhlyhg
gl�huhqwo| dfurvv wuhdwphqwv15; Lw fhuwdlqo| dsshduv dv li gl�huhqw qrupv gh0
yhors lq wkh wkuhh jdphv1 Vlqfh erwk wkh dyhudjh dqg prgdo r�hu lv odujhvw
lq wkh Fduurw0Vwlfn wuhdwphqw/ dqg r�hu pd| eh shufhlyhg dv ohvv nlqg lq
wkh Fduurw0Vwlfn wuhdwphqw frpsduhg wr wkh wzr rwkhu wuhdwphqwv1 Li wkdw
lv wkh fdvh wkhq zh zrxog h{shfw odujhu uhzdugv lq wkh Fduurw wuhdwphqw
dqg odujhu sxqlvkphqwv lq wkh Fduurw0Vwlfn wuhdwphqw1 Frpelqhg zlwk wkh
vxevwlwxwdelolw| dujxphqwv wklv vxjjhvwv wkdw wzr rssrvlqj idfwruv pd| eh
d�hfwlqj wkh ghpdqg iru sxqlvkphqwv1 Rq rqh kdqg wkh devhqfh ri uhzdugv
pd| fdxvh d vxevwlwxwlrq wrzdugv wkh sxqlvkphqw rswlrq/ dqg rq wkh rwkhu
kdqg wkh odfn ri uhzdugv pd| lpso| wkdw d jlyhq r�hu lv shufhlyhg dv ehlqj
pruh jhqhurxv vxjjhvwlqj ohvv sxqlvkphqw1 Lq frqwudvw erwk ri wkhvh h�hfwv
vxjjhvw odujhu uhzdugv zkhq wkhuh lv qr sxqlvkphqw rswlrq1

) "��	���
��

Zh kdyh h{dplqhg wkh ghpdqgv iru uhzdugv dqg sxqlvkphqwv dqg wkhlu
h�hfwv rq frrshudwlrq1 Zh frqvlghuhg d vlpsoh sursrvhu0uhvsrqghu hqyl0
urqphqw zlwk udqgrpo| uhpdwfkhg sduwqhuv1 Lq wklv zd|/ rxu h{shulphqw
doorzhg xv wr frqfhqwudwh rq wkh sxuh ghpdqgv iru uhzdugv dqg sxqlvkphqwv1
E| frqvlghulqj wkuhh frqglwlrqv�uhzdug0rqo|/ sxqlvkphqw0rqo| dqg uhzdug
dqg sxqlvkphqw�zh zhuh deoh wr lghqwli| wkh h�hfw hdfk kdv vhsdudwho| dv
zhoo dv wrjhwkhu1

Zh �qg/ �uvw/ dqg shukdsv vxusulvlqjo|/ wkdw uhzdugv dorqh duh lqhi0
ihfwlyh lq jhqhudwlqj jhqhurxv r�huv1 Lq wkh Fduurw wuhdwphqw wkh prgdo
r�hu zdv wkh prvw vho�vk rqh srvvleoh/ ghvslwh d zloolqjqhvv wr uhzdug e|

5;Rqh zd| ri wklqnlqj derxw d fkdqjh lq uhihuhqfh srlqw pd| eh wkh iroorzlqj1 Slfwxuh
|rxuvhoi dv d uhvsrqghu lq wkh Fduurw0Vwlfn ru wkh Vwlfn wuhdwphqw1 Zrxog |rx shufhlyh
dq r�hu ri vd| 73 wkh vdph zd| lq wkh wzr wuhdwphqwvB Lq wkh Fduurw0Vwlfn wuhdwphqw
|rx pd| kdyh frqwhpsodwhg d uhzdug ri d vx!flhqwo| kljk r�hu/ khqfh lw pd| eh wkdw d
orz r�hu lv shufhlyhg dv ohvv nlqg lq wkh Fduurw0Vwlfn wkdq lq wkh Vwlfn wuhdwphqw1 Wklv
vxjjhvwv wkdw wkhuh pd| eh odujhu dyhudjh sxqlvkphqwv lq wkh Fduurw0Vwlfn wuhdwphqw1
Qh{w ohw xv frqvlghu wkh Fduurw yhuvxv wkh Fduurw0Vwlfn wuhdwphqw1 Lv wkhuh uhdvrq wr
shufhlyh dq r�hu ri/ vd|/ 453 gl�huhqwo| lq wkh wzr wuhdwphqwvB Rqh remhfwlyh ri pdnlqj d
odujh r�hu lq wkh Fduurw0Vwlfn wuhdwphqw lv wr dyrlg sxqlvkphqwv/ khqfh lw pd| eh wkdw wkh
vdph r�hu lv shufhlyhg dv nlqghu lq wkh Fduurw wuhdwphqw zkhuh wkhuh lv qr vxfk prwlyh1
Xqiruwxqdwho| wkh dujxphqw lv flufxodu/ wkh uhdvrq lv wkdw lw mxvwl�hv gl�huhqfhv lq fxuuhqw
uhzdugv e| dvvxplqj wkdw uhzdugv hyhu|zkhuh hovh duh wkh vdph1 Lq devhqfh ri d phdvxuh
ri wkh vxemhfwv* h{shfwdwlrqv/ wklv mxvwl�fdwlrq iru d fkdqjh lq uhihuhqfh srlqwv lv wkhuhiruh
qrw vdwlvidfwru|1
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uhvsrqghuv1 Vhfrqg/ sxqlvkphqwv lpsuryhg frrshudwlrq exw rqo| holplqdwhg
h{wuhpho| vho�vk r�huv/ sxvklqj sursrvhuv lq wkh Vwlfn wuhdwphqw wr prghvw
ghjuhhv ri frrshudwlrq1 Frpelqlqj uhzdugv dqg sxqlvkphqwv kdg d yhu|
vwurqj h�hfw1 Lq wklv Fduurw0Vwlfn wuhdwphqw wkh prgdo r�hu zdv wkh prvw
jhqhurxv rqh srvvleoh/ riwhq ohdglqj wr uhzdugv e| uhvsrqghuv1 Hyhq wkrxjk
jhqhurxv r�huv zhuh qrw sxqlvkhg/ vxfk jhqhurvlw| zdv rqo| uhdfkhg zkhq
wkh wkuhdw ri sxqlvkphqwv h{lvwhg1 Wklv lqglfdwhv wkdw uhzdugv dqg sxq0
lvkphqwv dfw wr frpsohphqw hdfk rwkhu dqg/ hyhq wkrxjk rqo| rqh fdq eh
xvhg dw d wlph/ wkh frpelqdwlrq ri wkh wrrov ohdgv wr wkh juhdwhvw ghjuhh ri
frrshudwlrq1

Lq dgglwlrq wr wklv/ zh dovr irxqg vrph vxusulvlqj wuhdwphqw h�hfwv lq
wkh uhvsrqghuv* ghpdqgv iru uhzdugv dqg sxqlvkphqwv1 Zkloh ghpdqgv
iru sxqlvkphqwv duh xqd�hfwhg e| wkh dydlodelolw| ri d uhzdug rswlrq/ zh
irxqg wkdw uhzdugv duh odujhu zkhq wkhuh lv qr rswlrq ri sxqlvklqj1 Iurp
wkh shuvshfwlyh ri fxuuhqw wkhruhwlfdo prghov ri idluqhvv/ wkh frpelqdwlrq ri
wkhvh wzr �qglqjv lv txlwh sx}}olqj dqg grhv qrw �w wkh prghov1 Lw dsshduv
wkdw dq h{sodqdwlrq pd| uhtxluh wkdw wkh gh�qlwlrq ri nlqgqhvv fkdqjhv
v|vwhpdwlfdoo| e| wuhdwphqw1 Jlyhq wkh glvwulexwlrq ri r�huv lw pd| eh wkdw
d sduwlfxodu r�hu lv shufhlyhg dv ohvv nlqg lq wkh Fduurw0Vwlfn wuhdwphqw/ wkdq
lq wkh wzr rwkhu wuhdwphqwv1 Wklv uhvxow vxjjhvwv pdq| surgxfwlyh duhdv iru
ixwxuh uhvhdufk/ erwk wkhruhwlfdo dqg h{shulphqwdo1

Ilqdoo|/ zkdw gr rxu uhvxowv vxjjhvw derxw krz idluqhvv pd| vkdsh hfr0
qrplf lqvwlwxwlrqvB Zkloh pruh zrun fohduo| qhhgv wr eh grqh/ wklv lqglfdwhv
wkdw frrshudwlrq lv prvw vxffhvvixoo| hqirufhg lq dq hqylurqphqw lq zklfk
erwk sxqlvkphqwv dqg uhzdugv duh doorzhg1 Wkh surfhvv vxjjhvwhg e| rxu
gdwd lv wkdw wkh vwlfn fdq khos e| jhwwlqj shrsoh wr pryh dzd| iurp shuihfw
vho�vkqhvv dqg wr whvw wkh zdwhuv ri frrshudwlrq1 Wkh fduurw fdq wkhq wdnh
ryhu e| hqfrxudjlqj ixuwkhu frrshudwlrq/ uhqghulqj wkh vwlfn d uduho| xvhg
exw lpsruwdqw dqg qhfhvvdu| wrro1
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Erowrq/ Jdu| H1/ �D Frpsdudwlyh Prgho ri Edujdlqlqj= Wkhru| dqg Hylghqfh/�
Dphulfdq Hfrqrplf Uhylhz/ ;4/4<<4/ 43<9044691

Erowrq/ Jdu| H1/ dqg D{ho Rfnhqihov/ �HUF/ D Wkhru| ri Htxlw|/ Uhflsurflw|
dqg Frpshwlwlrq/� Dphulfdq Hfrqrplf Uhylhz/ <3+4,/ 5333/ 49904<61

Fkduqhvv/ Jdu|/ dqg Pdwwkhz Udelq/ �Vrph Vlpsoh Whvwv ri Vrfldo Suhihu0
hqfhv/� Xqsxeolvkhg Pdqxvfulsw/ 53331

Fkduqhvv/ Jdu|/ �Dwwulexwlrq dqg Uhflsurflw| lq d Vlpxodwhg Oderu Pdunhw=
Dq H{shulphqwdo Lqyhvwljdwlrq/� Xqsxeolvkhg Pdqxvfulsw/ 4<<91

Fkduqhvv/ Jdu| dqg Huqdq Kduxy|/ �Dowuxlvp/ Htxlw|/ dqg Uhflsurflw| lq
d Jliw0H{fkdqjh H{shulphqw= Dq Hqfrpsdvvlqj Dssurdfk/� iruwkfrplqj
Jdphv dqg Hfrqrplf Ehkdylru1

Fkduqhvv/ Jdu|/ Huqdq Kduxy|/ dqg Grurq Vrqvlqr/ �Vrfldo Glvwdqfh dqg Uhfl0
surflw|= Dq Lqwhuqhw H{shulphqw/� Xqsxeolvkhg Pdqxvfulsw/ Dxjxvw 53331

Fr{/ Mdphv F1 �Wuxvw dqg Uhflsurflw|= Lpsolfdwlrqv ri Jdph Wuldgv dqg Vrfldo
Frqwh{wv/� Xqsxeolvkhg Pdqxvfulsw/ 53331

Glfnlqvrq/ Gdylg/ �Wkh Fduurw yv1 wkh Vwlfn lq Zrun Whdp Prwlydwlrq/� Xq0
sxeolvkhg Pdqxvfulsw/ 4<<<

Gxizhqehuj/ Pduwlq dqg Jhruj Nlufkvwhljhu/ �D Wkhru| ri Vhtxhqwldo Uhfl0
surflw|/� Xqsxeolvkhg Pdqxvfulsw/ 4<<;

Gxizhqehuj/ Pduwlq dqg Xul Jqhh}|/ �Phdvxulqj Eholhiv lq dq H{shulphqwdo
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Orvw Zdoohw Jdph/� Jdphv dqg Hfrqrplf Ehkdylru/ 63/ 5333/ 49604;51

Hfnho/ Fdwkhulqh F1 dqg Sklols M1 Jurvvpdq/ �Wkh Uhodwlyh Sulfh ri Idluqhvv=
Jhqghu Gl�huhqfhv lq d Sxqlvkphqw Jdph/� Mrxuqdo ri Hfrqrplf Ehkdylru

dqg Rujdql}dwlrq/ 63+5,/ 4<<9/ 476048;1

Hfnho/ Fdwkhulqh F1/ dqg Sklols M1 Jurvvpdq/ �Dowuxlvp lq Dqrq|prxv Glfwdwru
Jdphv/� Jdphv dqg Hfrqrplf Ehkdylru/ 49/ 4<<9/ 4;4�4<41

Idon/ Duplq dqg Xuv Ilvfkedfkhu/ �D Wkhru| ri Uhflsurflw|/� Xqsxeolvkhg
Pdqxvfulsw/4<<<1

Ihku/ Huqvw dqg Vlprq Jçfkwhu/ �Frrshudwlrq dqg Sxqlvkphqw lq Sxeolf Jrrgv
H{shulphqwv/� iruwkfrplqj lq Dphulfdq Hfrqrplf Uhylhz1

Ihku/ Huqvw/ dqg Nodxv P1 Vfkplgw/ �D Wkhru| ri Idluqhvv/ Frpshwlwlrq dqg
Frrshudwlrq/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 447/ 4<<</ ;4:0;9;1

Iruv|wkh/ Urehuw/ Mrho Krurzlw}/ Q1V1 Vdylq/ dqg Pduwlq Vhiwrq/ �Idluqhvv lq
Vlpsoh Edujdlqlqj Jdphv/� Jdphv dqg Hfrqrplf Ehkdylru/ 9/ 4<<7/ 67:�
9<1

Jÿwk/ Z1/ U1 Vfkplwwehujhu/ dqg E1 Vfkzdu}h/ �Dq H{shulphqwdo Dqdo|vlv ri
Xowlpdwxp Edujdlqlqj/� Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq/

6/ 4<;5/ 69:06;;1

Ndkqhpdq/ Gdqlho/ Mdfn O1 Nqhwvfk/ dqg Ulfkdug Wkdohu/ �Idluqhvv dqg wkh
Dvvxpswlrqv ri Hfrqrplfv/� Mrxuqdo ri Exvlqhvv/ 8</ 4<;9/ 5;8�6331

Orhzhqvwhlq/ Jhrujh/ Ohljk Wkrpsvrq/ dqg Pd{ Ed}hupdq/ �Vrfldo Xwlolw|
dqg Ghflvlrq Pdnlqj lq Lqwhushuvrqdo Frqwh{wv/� Mrxuqdo ri Shuvrqdolw|

dqg Vrfldo Sv|fkrorj|/ 8:/ 4<;</ 75907741

PfNhoyh|/ Ulfkdug G1 dqg Wkrpdv U1 Sdoiuh|/ �Dq H{shulphqwdo Vwxg| ri wkh
Fhqwlshgh Jdph/� Hfrqrphwulfd/ 93/ 4<<5/ ;36�;691

R�hupdq/ Wkhr/ �Kxuwlqj Kxuwv pruh wkdq Khoslqj Khosv/� Xqsxeolvkhg Pdq0
xvfulsw/ 53331

Udelq/ Pdwwkhz/ �Lqfrusrudwlqj Idluqhvv lqwr Jdph Wkhru| dqg Hfrqrplfv/�
Dphulfdq Hfrqrplf Uhylhz/ ;6/ 4<<6/ 45;4�46351

Udelq/ Pdwwkhz/ �Edujdlqlqj Vwuxfwxuh/ Idluqhvv/ dqg H!flhqf|/� Xqsxe0
olvkhg Pdqxvfulsw/ 4<<:

Vhiwrq/ Pduwlq/ Urehuw Vkxss/ dqg Mdphv Zdonhu/ �Wkh H�hfw ri Uhzdugv dqg
Vdqfwlrqv lq wkh Surylvlrq ri Sxeolf Jrrgv/� Xqsxeolvkhg Pdqxvfulsw/ 53331

5;


