
Wklv pdwhuldo kdv ehhq sxeolvkhg lq Mrxuqdo ri Frpsdudwlyh Hfrqrplfv 6 6370
64:/ +4<:<,/ wkh rqo| gh�qlwlyh uhsrvlwru| ri wkh frqwhqw wkdw kdv ehhq fhuwl�hg dqg
dffhswhg diwhu shhu uhylhz1 Frs|uljkw dqg doo uljkwv wkhuhlq duh uhwdlqhg e| Dfdghplf
Suhvv1 Wklv pdwhuldo pd| qrw eh frslhg ru uhsrvwhg zlwkrxw h{solflw shuplvvlrq1
+Frs|uljkw +F, 4<:< e| Dfdghplf Suhvv/ Lqf1,1

Dfdghplf Suhvv sxeolvkhv hohfwurqlfdoo| lq LGHDO +Lqwhuqdwlrqdo Gljlwdo Hohf0
wurqlf Dffhvv Oleudu|, dw 	kwws=22zzz1lghdoleudu|1frp: dqg
	kwws=22zzz1hxursh1lghdoleudu|1frp:1

Lqfrph Glvwulexwlrq dqg Ilup Irupdwlrq

Hodlqh EhqqhwwW dqg P|uqd ZrrghuvWW

WVfkrro ri Pdqdjhphqw/ Vwdwh Xqlyhuvlw| ri Qhz \run/ Ex�dor/ Qhz \run 47545>
dqg

WWGhsduwphqw ri Hfrqrplfv/ Vwdwh Xqlyhuvlw| ri Qhz \run/ Vwrq| Eurrn/ Qhz
\run 44:<7

Devwudfw1 Wklv sdshu lqyhvwljdwhv htxloleuld dvvrfldwhg zlwk dowhuqdwlyh lqfrph0
glvwulexwlrq vfkhphv lq hfrqrplhv zkhuh irup irupdwlrq lv hqgrjhqrxv1 Wkh lqfrph
uhdol}deoh e| d �up ghshqgv xsrq wkh phpehuvkls ri wkh �up1 Dq hqwuhsuhqhxuldo
htxloleulxp/ zkhuh djhqwv irup dqg2ru mrlq �upv vr dv wr pd{lpl}h wkhlu lqglylgxdo
lqfrphv/ kdv �up vwuxfwxuhv wkdw pd{lpl}h djjuhjdwh lqfrph exw grhv qrw kdyh jrrg
h{lvwhqfh surshuwlhv1 Wzr dowhuqdwlyh htxloleulxp frqfhswv wkdw kdyh ehwwhu h{lvwhqfh
surshuwlhv wkdq wkh hqwuhsuhqhxuldo htxloleulxp exw zhdnhu rswlpdolw| surshuwlhv duh
frqvlghuhg1 Wkh uhvxowv duh dssolhg wr wkh ghedwh rq wkh rswlpdolw| ri dyhudjh0lqfrph0
shu0zrunhu pd{lpl}dwlrq zlwklq d pdunhw0vrfldolvw �up1

4 Lqwurgxfwlrq

Wkh sxusrvh ri wklv sdshu lv wr lqyhvwljdwh wkh h�hfwv ri lqfrph glvwulexwlrq vfkhphv
rq �up irupdwlrq/ dqg/ lq sduwlfxodu/ wr srlqw rxw vrph sureohpv lqkhuhqw lq wkh
ghyhorsphqw ri ghfhqwudol}deoh lqfrph0glvwulexwlrq vfkhphv zkrvh htxloleuld kdyh
Sduhwr0rswlpdo �up vwuxfwxuhv +sduwlwlrqv ri wkh vhw ri djhqwv lqwr �upv,1

Wkh iroorzlqj vlpsoh h{dpsoh looxvwudwhv wkh uhohydqfh ri wkh lqfrph0glvwulexwlrq
vfkhph wr wkh dfklhyhphqw ri Sduhwr0rswlpdo �up vwuxfwxuhv1

Frqvlghu dq hfrqrp| zlwk wzr w|shv ri djhqwv/ fdoohg �vnloohg� dqg �xqvnloohg/�
dqg rqh surgxfhg jrrg1 Hdfk vnloohg djhqw/ zrunlqj dorqh/ fdq surgxfh dq lqfrph
+l1h1/ uhyhqxh plqxv frvwv ri lqsxwv rwkhu wkdq oderu, ri 8 xqlwv ri rxwsxw shu zhhn/
zkloh xqvnloohg djhqwv fdq hdfk surgxfh dq lqfrph ri rqo| rqh xqlw shu zhhn1 D
vnloohg dqg dq xqvnloohg djhqw/ zrunlqj wrjhwkhu/ fdq surgxfh dq lqfrph ri ; xqlwv
shu zhhn1 Iru pd{lpxp surgxfwlylw| �upv vkrxog eh rujdql}hg e| frpelqlqj vnloohg
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dqg xqvnloohg zrunhuv zlwklq hdfk �up +udwkhu wkdq kdylqj hdfk w|sh zrun rq wkhlu
rzq,1 Vxssrvh wkh zrunhuv duh sduw ri d vrflhw| wkdw kdv ghflghg rq dq hjdolwduldq
glvwulexwlrq ri lqfrph zlwklq �upv/ exw kdv qrw fkdqjhg wkh lqfrph0pd{lpl}lqj
qdwxuh ri lwv phpehuv1 Erwk vnloohg dqg xqvnloohg zrunhuv zrxog h{shfw 7 xqlwv shu
zhhn iurp wkhlu mrlqw surgxfwlrq1 Vlqfh vnloohg zrunhuv fdq surgxfh 8 xqlwv shu zhhn
lq �upv wkdw frqvlvw rqo| ri vnloohg zrunhuv/ zh zrxog qrw h{shfw �upv zlwk erwk
vnloohg dqg xqvnloohg zrunhuv wr yroxqwdulo| frph lqwr ehlqj lq wklv vrflhw|1 Wkh
rswlpdo rujdql}dwlrq ri �upv lv wkhq qrw lq wkh lqglylgxdo vhoi0lqwhuhvw ri wkh zrunhuv
dv hqwuhsuhqhxuv1

Wkh txhvwlrq ri krz wkh lqfrph dulvlqj iurp mrlqw surgxfwlrq vkrxog eh vkduhg
dprqj wkrvh frqwulexwlqj wr wkdw surgxfwlrq kdv uhfhlyhg frqvlghudeoh dwwhqwlrq1 Rqh
srlqw ri ylhz lv wkdw wkh lqfrph vkrxog eh glvwulexwhg dffruglqj wr vrph qrwlrq ri
htxlw| ru idluqhvv1 Dv wkh deryh h{dpsoh looxvwudwhv/ vxfk lqfrph0glvwulexwlrq vfkhphv
pljkw qrw ohdg wr rswlpdo �up vwuxfwxuhv1 D vhfrqg srlqw ri ylhz lv wkdw doo zkr
hqjdjh lq surgxfwlrq vkrxog uhfhlyh wkh ydoxh ri wkhlu pdujlqdo surgxfw1 Zkhq wkhuh
duh frqvwdqw uhwxuqv wr vfdoh iru hdfk w|sh ri oderu lq wkh surgxfwlrq surfhvv/ sd|lqj
hdfk zrunhu wkh ydoxh ri khu2klv pdujlqdo surgxfw zloo h{dfwo| h{kdxvw wkh lqfrph
iurp surgxfwlrq e| wkh surgxfw0h{kdxvwlrq wkhruhp1 Krzhyhu/ zkhq iru vrph w|shv
ri oderu wkhuh duh hlwkhu lqfuhdvlqj ru ghfuhdvlqj uhwxuqv wr vfdoh/ wkh djjuhjdwh ydoxh
ri wkh pdujlqdo surgxfwv ri oderu zloo hlwkhu h{fhhg ru idoo vkruw ri wkh wrwdo lqfrph
iurp surgxfwlrq1 Lq frqvhtxhqfh/ glvwulexwlqj wkh ydoxhv ri wkh pdujlqdo surgxfwv lv
qrw dozd|v d ihdvleoh uxoh iru glvwulexwlqj wkh lqfrph iurp surgxfwlrq1 Lq dgglwlrq/
xqohvv doo djhqwv kdyh dffhvv wr wkh vdph whfkqrorj| +xqolnh wkh vlwxdwlrq lq wkh deryh
h{dpsoh,/ hyhq li wkhuh duh frqvwdqw uhwxuqv wr vfdoh iru hdfk �up/ uhzduglqj hdfk
djhqw e| wkh ydoxh ri khu2klv pdujlqdo surgxfw ohdyhv xqdqvzhuhg wkh txhvwlrqv ri
krz d �up vwuxfwxuh lv ghwhuplqhg dqg zkhwkhu ru qrw lw lv rswlpdo1 D wklug srlqw ri
ylhz lv wkdw doo idfwruv ri surgxfwlrq/ lqfoxglqj oderu/ vkrxog eh sdlg wkhlu �pdunhw�
sulfhv/ dqg wkdw wkh hqwuhsuhqhxu zkr rujdql}hv surgxfwlrq/ ru rzqv wkh whfkqrorj|/
vkrxog uhfhlyh wkh uhvlgxdo lqfrph diwhu doo rwkhu idfwruv kdyh ehhq sdlg1 Wklv ylhz
kdv ehhq wkh vxemhfw ri lqyhvwljdwlrq lq wkh frqwh{w ri frdolwlrq surgxfwlrq hfrqrplhv
+fi1 Erhkp/ 4<:6> Lfkllvkl/ 4<::> dqg Vrqghupdq/ 4<:7,1 Krzhyhu/ wkh dvvxpswlrqv
xvhg lq wklv olwhudwxuh revfxuh vrph lqwhuhvwlqj ihdwxuhv ri wkh prghov14

Wkh lqyhvwljdwlrq ri wkh h�hfwv ri dowhuqdwlyh lqfrph0glvwulexwlrq vfkhphv lq jhq0
hudo lv eh|rqg wkh vfrsh ri wklv sdshu1 Lqvwhdg/ zh vhw xs d iudphzrun iru dqdo|}lqj
wkh h�hfwv ri dowhuqdwlyh lqfrph0glvwulexwlrq vfkhphv rq wkh irupdwlrq ri �upv dqg
frqvlghu surshuwlhv ri vhyhudo htxloleulxp frqfhswv1 Iluvw zh frqvlghu d sduwldo htxlole0
ulxp wkdw fdq eh ylhzhg dv wkh rxwfrph ri d surfhvv zkhuh �hqwuhsuhqhxuv� ru �jurxsv
ri flwl}hqv� fdq mrlq dqg2ru irup �upv/ dqg/ lq htxloleulxp/ qr jurxs ri djhqwv frxog
ehqh�w e| iruplqj d qhz �up1 Dq lqfrph glvwulexwlrq dvvrfldwhg zlwk wklv sduwldo

4Wkhvh sdshuv kdyh hlwkhu dvvxphg vwurqjo| lqfuhdvlqj uhwxuqv wr frdolwlrq vl}h ru �edodqfhgqhvv�
ri wkh djjuhjdwh whfkqrorj| vhw1 Erwk dvvxpswlrqv lpso| wkdw htxloleuld h{lvw/ wkxv dyrlglqj rqh ri
wkh fhqwudo lvvxhv ri wklv sdshu1 Wklv lv ixuwkhu glvfxvvhg lq Zrrghu +4<:<d/e,1
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htxloleulxp lv fdoohg dq htxloleulxp0uhvhuydwlrq0sulfh yhfwru +dq HUS,1 Lw lv vkrzq
wkdw wklv w|sh ri htxloleulxp kdv vhyhudo ghvludeoh surshuwlhv/ exw pljkw qrw eh uh0
dol}deoh dv dq dfwxdo htxloleulxp/ fdoohg dq hqwuhsuhqhxuldo htxloleulxp/ ehfdxvh ri d
ghvwdelol}lqj irup ri vwuxfwxudo xqghuhpsor|phqw1 Frqvhtxhqwo| zh ghyhors dqrwkhu
htxloleulxp/ fdoohg wkh k0htxloleulxp/ wkdw lv ghulyhg iurp wkh sduwldo0htxloleulxp
frqfhsw1 Wkh k0htxloleulxp lv vkrzq wr dozd|v h{lvw dqg wr srvvhvv erwk ghvludeoh
dqg xqghvludeoh surshuwlhv1 Wkh hqwuhsuhqhxuldo htxloleulxp lv wkhq prgl�hg/ vr wkdw
�up0irupdwlrq frvwv duh wdnhq lqwr dffrxqw1 Wklv htxloleulxp frqfhsw lv fdoohg dq
00htxloleulxp1 Zkhq �up0irupdwlrq frvwv duh srvlwlyh/ 00htxloleuld duh vkrzq wr h{lvw
iru doo vx!flhqwo| odujh hfrqrplhv1 Lq dgglwlrq/ wkh 00htxloleuld frqyhujh wr wkh hq0
wuhsuhqhxuldo htxloleuld dv �up0irupdwlrq frvwv ehfrph vpdoo dqg wkh hfrqrp| jurzv
odujh1 Dowkrxjk wkh 00htxloleulxp frqfhsw lv lqwhuhvwlqj iru odujh hfrqrplhv/ iru dq|
jlyhq hfrqrp| zlwk �{hg �up0irupdwlrq frvwv dq 00htxloleulxp pljkw qrw h{lvw1

Zh frqfoxgh wkh sdshu e| uhodwlqj rxu zrun wr rwkhu olwhudwxuh rq htxloleuld ri
oderu0pdqdjhg hfrqrplhv zlwk iuhh hqwu| ri �upv dqg rq wkh ghedwh dv wr zkhwkhu
ru qrw wkh pdunhw0vrfldolvw hfrqrp|/ zkhuh zrunhuv vhhn wr pd{lpl}h dyhudjh lqfrph
shu zrunhu/ kdv rswlpdo htxloleuld1

5 Wkh Prgho

Lq wklv vhfwlrq/ zh ghvfuleh wkh fodvv ri hfrqrplhv frqvlghuhg dqg lqwurgxfh wkh fhqwudo
wkhruhwlfdo frqfhswv1

Lq rxu prgho/ zh vwxg| �up irupdwlrq lq lvrodwlrq/ ljqrulqj erwk srwhqwldo lqwhudf0
wlrqv ehwzhhq �up d!oldwlrq dqg frqvxpswlrq dqg wkh h�hfw ri djhqwv* frqvxpswlrq
rq wkh lqfrph ri �upv1 Dq hfrqrp| lv vshfl�hg e| E�c�� zkhuh � lv wkh froohfwlrq ri
djhqwv dqg � lv d ixqfwlrq wkdw dvvljqv wr hyhu| srwhqwldo �up +l1h1/ frdolwlrq/ ru vxevhw
ri djhqwv, wkh pd{lpxp lqfrph lw frxog dfklhyh e| iruplqj d �up1 Ohw � ' i�c ���c ?j
ghqrwh wkh vhw ri djhqwv lq wkh hfrqrp|/ dqg ohw �E7� ghqrwh wkh pd{lpxp lqfrph
uhdol}deoh e| d frdolwlrq 7 li lw irupv d �up1 Lw lw dvvxphg wkdw �E7� � f iru doo
frdolwlrqv 71 Hdfk djhqw fdq sduwlflsdwh lq dw prvw rqh �up dw d wlph/ vr ihdvleoh

�up vwuxfwxuhv +wkdw lv/ wkh gl�huhqw zd|v wkdw djhqwv fdq rujdql}h wkhpvhoyhv lqwr
�upv, duh sduwlwlrqv ri wkh vhw ri djhqwv1 Vxfk d sduwlwlrq lv ghqrwhg e| � dqg 7 5 �

lv d �up lq wkh sduwlwlrq � 1
Lq d oderu0pdqdjhg pdunhw0vrfldolvw hfrqrp|/ wkh phpehuv ri 7 fdq eh ylhzhg

dv zrunhu0pdqdjhuv/ dqg �E7� dv wkh uhyhqxh uhvxowlqj iurp wkh vdoh ri jrrgv plqxv
wkh frvwv ri pdunhwhg +qrqoderu, lqsxwv1 Lq d fdslwdolvw vrflhw|/ �E7� fdq eh uhjdughg
dv wkh uhwxuqv wr wkh hqwuhsuhqhxuv lq 71 Dowhuqdwlyho|/ zh frxog uhjdug hdfk djhqw
dv rzqlqj dq lqlwldo exqgoh ri fdslwdo jrrgv dqg �E7� dv wkh uhwxuqv wr wkh djhqwv lq
7 zkhq wkh| srro wkhlu fdslwdo lq d �up1 Rwkhu lqwhusuhwdwlrqv duh dovr srvvleoh exw
zloo qrw eh glvfxvvhg khuh1

Dq lqfrph glvwulexwlrq lv d yhfwru % ' E%�c ���c %?� 5 -?
| / dqg % lv d ihdvleoh lqfrph
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glvwulexwlrq li wkhuh lv d �up vwuxfwxuh � vxfk wkdw

[

�M�

%� �
[

7M�

�E7��

Wkh �wk frruglqdwh ri wkh yhfwru % lv lqwhusuhwhg dv wkh lqfrph uhfhlyhg e| wkh �wk
djhqw1

D �up vwuxfwxuh � lv Sduhwr0rswlpdo li/ iru doo �up vwuxfwxuhv � �/

[

7M�

�E7� �
[

7�M� �

�E7 ���

Lq rwkhu zrugv/ d �up vwuxfwxuh lv Sduhwr0rswlpdo li qr rwkhu �up vwuxfwxuh |lhogv d
kljkhu djjuhjdwh lqfrph1 Vlploduo|/ % lv d Sduhwr0rswlpdo lqfrph glvwulexwlrq li % lv
d ihdvleoh lqfrph glvwulexwlrq dqg

[

�M�

%� �
[

7�M� �

�E7 ��

iru doo �up vwuxfwxuhv � �1 Fohduo|/ Sduhwr rswlpdolw| lv d ghvludeoh surshuw| iru erwk
�up vwuxfwxuhv dqg lqfrph glvwulexwlrqv1

Lq pdq| hfrqrplhv wkh lqfrph iurp wkh �up dffuxhv rqo| wr wkh djhqwv sduwlf0
lsdwlqj lq wkh �up1 Dq lqfrph glvwulexwlrq srvvhvvlqj wklv surshuw| lv vdlg wr eh
frdolwlrqdoo| ihdvleoh1 Irupdoo| % lv d frdolwlrqdoo| ihdvleoh lqfrph glvwulexwlrq li iru
vrph �up vwuxfwxuh � / [

�M7

%� ' �E7�

iru doo 7 5 � �1
Jlyhq dq lqfrph0glvwulexwlrq vfkhph/ lw zrxog eh ghvludeoh iru wkh vfkhph wr

ohdg wr dq rxwfrph +l1h1/ dq �htxloleulxp�, vr wkdw/ uhodwlyh wr wkh vfkhph/ qr jurxs
ri djhqwv frxog ehqh�w e| iruplqj d qhz �up1 Lq rwkhu zrugv/ zh zrxog olnh dq
lqfrph glvwulexwlrq wr kdyh vrph �vwdelolw|� surshuwlhv1 Zh kdyh qrw lqyhvwljdwhg wkh
vwdelolw| ri lqfrph0glvwulexwlrq vfkhphv lq jhqhudo> lqvwhdg zh odwhu glvfxvv vwdelolw|
surshuwlhv ri wkh htxloleuld lqwurgxfhg lq wkh qh{w vhfwlrq1

Lq wkh uhpdlqghu ri wklv vhfwlrq zh frqvlghu d fodvv ri lqfrph glvwulexwlrqv/ fdoohg
htxloleulxp uhvhuydwlrq0sulfh yhfwruv/ wkdw duh vwdeoh lq wkh vhqvh wkdw iru doo lqfrph
glvwulexwlrqv % lq wkh fodvv/

S
�Mr %

� � �E7� iru doo 7 � � / dqg wkdw dovr kdyh wkh
surshuw| wkdw iru hdfk � 5 � wkhuh h{lvwv 7 � � vxfk wkdw � 5 7 dqg

%� ' �E7��
[

�M7� �'�

%�1

Wkh �uvw ri wkhvh frqglwlrqv jxdudqwhhv wkdw qr jurxs ri djhqwv fdq ehqh�w e| irup0
lqj d qhz �up1 Wkh vhfrqg uhtxluhv wkdw iru hdfk djhqw � wkhuh lv vrph frdolwlrq
7/ frqwdlqlqj �/ wkdw lv fdsdeoh ri sd|lqj � wkh lqfrph %�1 Lw lv qrw uhtxluhg wkdw
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htxloleulxp0uhvhuydwlrq0sulfh yhfwruv +HUSv, duh ihdvleoh lqfrph glvwulexwlrqv1 Qhy0
huwkhohvv/ wkh iroorzlqj glvfxvvlrq dqg wkh uhvxowv ri wkh qh{w vhfwlrq prwlydwh lqwhuhvw
lq HUSv15

Irupdoo|/ R 5 -?
n
lv dq htxloleulxp0uhvhuydwlrq0sulfh yhfwru +dq HUS,/ li

E@�
[

�M7
R� � �E7� iru doo 7 � � /

EK� iru hdfk � 5 � / wkhuh lv dq 7 � � vxfk wkdw � 5 7 dqg vxfk wkdw
[

�M7
R� ' �E7�1

Jlyhq dq HUS/ R/ ohw

��ER� ' i7 G � 5 7@?_
[

�M7
R� ' �E7�j�

Wkh frdolwlrqv frqwdlqhg lq��ER� duh wkrvh frdolwlrqv vdwlvi|lqj +e, ri wkh gh�qlwlrq ri
dq HUS1 Hohphqwv ri ��ER� duh fdoohg rswlpdo �up0irupdwlrq vwudwhjlhv iru � uhodwlyh

wr R1
HUSv fdq eh ylhzhg dv rxwfrphv ri d wdwrqqhphqw surfhvv1 Ohw R 5 -?

n
eh jlyhq/

zkhuh wkh �wk frruglqdwh ri R/ R�/ lv lqwhusuhwhg dv wkh sd|phqw +ru lqfrph, uhtxluhg
e| wkh �wk djhqw wr lqgxfh khu2klp wr mrlq d frdolwlrq/ ru/ lq rwkhu zrugv/ wkh sulfh
ri wkh �wk djhqw1 Mxvw dv lq wkh Zdoudvldq wdwrqqhphqw surfhvv/ zkhuh djhqwv wdnh
sulfhv dv jlyhq/ khuh djhqwv wdnh sulfhv ri rwkhu djhqwv dv jlyhq1

Hdfk djhqw wkhq ghwhuplqhv wkh pd{lpxp lqfrph vkh2kh frxog uhdol}h e| iruplqj
d �up/ diwhu sd|lqj wkh rwkhu djhqwv lq wkh �up wkhlu vwdwhg sulfhv> lq rwkhu zrugv/
wkh �wk djhqw fkrrvhv 7 � � / zkhuh � 5 7/ vr dv wr pd{lpl}h

�E7��
[

�M7��'�

R�1

Wklv pd{lpxp lqfrph wkhq ehfrphv wkh uhvhuydwlrq sulfh ri wkh �wk djhqw1 Zh
fdoo wklv d �uhvhuydwlrq� sulfh vlqfh/ jlyhq sulfhv ri rwkhu djhqwv/ lqfrph0pd{lpl}lqj
djhqwv zloo qrw mrlq d �up xqohvv wkh| duh sdlg dw ohdvw wklv uhvhuydwlrq sulfh> rwkhuzlvh/
wkh| zloo dwwhpsw wr kluh rwkhu djhqwv dw wkhlu vwdwhg sulfhv dqg irup d qhz �up1 D
yhfwru/ R/ lv dq HUS li hdfk djhqw �*v uhvhuydwlrq sulfh/ jlyhq R/ lv vlpso| R�16

Vlqfh dq HUS kdv wkh surshuw| wkdw
S

�M7 R
� � �E7� iru doo 7 � � / lw iroorzv

lpphgldwho| wkdw
R� � �E7��

[

�M7� �'�

R� iru doo 7 � � /

vr qr djhqw � frxog irup d qhz �up/ sd| wkh rwkhu djhqwv lq wkdw �up wkhlu vwdwhg
sulfhv/ dqg uhdol}h d juhdwhu lqfrph wkdq khu2klv htxloleulxp uhvhuydwlrq sulfh R� 1

5HUSv duh glvfxvvhg lq Zrrghuv +4<:<d, dqg Ehqqhww +4<:<f, zkhuh wkh| duh fdoohg �txdvl0
htxloleulxp sulfhv� dqg �udwlrqdo dvsludwlrqv� uhvshfwlyho|1

6Zh uhpdun wkdw lq Zrrghuv +4<:<d, wkh h{lvwhqfh ri dq HUS lv vkrzq wr iroorz iurp d �{hg0srlqw
wkhruhp1
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Iurp +e, ri wkh gh�qlwlrq ri dq HUS/ wkhuh lv vrph 7 � � vr wkdw

R� ' �E7��
[

�M7��'�

R�

vr wkh �wk djhqw*v HUS lv wkh pd{lpxp lqfrph � frxog dfklhyh e| iruplqj d �up1
Frqvhtxhqwo|/ wkh htxloleuld ri wklv surfhvv frlqflghv zlwk wkh vhw ri HUSv1

Wr looxvwudwh wkh surshuwlhv ri HUSv/ zh frqvlghu dq hfrqrp| zlwk lghqwlfdo djhqwv
vr wkdw �E7� ghshqgv rqo| rq wkh qxpehu ri djhqwv lq 71 Ohw wkh qxpehu ri djhqwv lq
7 eh ghqrwhg e| r dqg gh�qh �Er� ' �E7�1 Suhvxpdeo|/ dv wkh qxpehu ri djhqwv lq 7
lqfuhdvhv/ �Er� lqlwldoo| lqfuhdvhv dw dq lqfuhdvlqj udwh/ wkhq lqfuhdvhv dw d ghfuhdvlqj
udwh dqg wkhq hyhqwxdoo| ghfuhdvhv lq pdjqlwxgh +wklv fruuhvsrqgv wr wkh �wkuhh vwdjhv
ri surgxfwlrq� dv zh ydu| wkh oderu lqsxw,1 Zh dvvxph wkdw vrph qxpehu ri djhqwv
+fdoo lw rW, pd{lpl}hv wkh dyhudjh lqfrph �Er�*r ri sduwlflsdwlqj djhqwv +wkh ydoxh ri
wkh dyhudjh surgxfw ri oderu,1 Li wkhuh duh dw ohdvw rW djhqwv lq wkh hfrqrp|/ wkhq rqh
htxloleulxp uhvhuydwlrq sulfh iru wkh hfrqrp| dvvljqv wr hdfk djhqw wklv pd{lpxp
dyhudjh lqfrph �ErW�*rW +vhh Ilj1 4,1 Li rW lv wkh qxpehu wkdw xqltxho| pd{lpl}hv
wkh dyhudjh lqfrph ri djhqwv/ dqg wkh qxpehu ri djhqwv lq wkh hfrqrp| h{fhhgv rW/
wkhq wkh HUS/ zkhuh R� ' �ErW�*rW/ lv d ihdvleoh lqfrph glvwulexwlrq li dqg rqo| li
wkh qxpehu ri djhqwv lq wkh hfrqrp| lv dq lqwhjhu pxowlsoh ri rW/ ru/ lq rwkhu zrugv/
li dqg rqo| li wkh djhqwv fdq eh h{dfwo| sduwlwlrqhg lqwr �upv ri vl}h rW/ dq| �up
vwuxfwxuh zloo frqwdlq dw ohdvw rqh �up lqfdsdeoh ri sd|lqj lwv phpehuv �ErW�rW> wklv
qhfhvvdulo| uhvxowv lq lqvwdelolw|1

Dovr/ zh uhpdun wkdw �ErW�*rW lv wkh pd{lpxp ydoxh ri wkh dyhudjh surgxfw ri
wkh djhqwv/ dqg li d �up kdv rW djhqwv/ wkhq wkh ydoxh ri wkh dyhudjh surgxfw htxdov
wkh ydoxh ri wkh pdujlqdo surgxfw ri dq djhqw> wkxv phpehuv lq vxfk �upv duh sdlg
wkh ydoxh ri wkhlu pdujlqdo surgxfwv1

6 Htxloleuld

61314 D1 Hqwuhsuhqhxuldo Htxloleuld7

Dq hqwuhsuhqhxuldo htxloleulxp lv dq lqfrph glvwulexwlrq % dqg d �up vwuxfwxuh � iru
zklfk

+d,
[

�M7
%
� ' �E7� iru doo 7 � � dqg

+e, wkhuh grhv qrw h{lvw 7�
� � vxfk wkdw �E7 �� :

[
�M7�

%
�1

Wkh �uvw frqglwlrq ri wkh hqwuhsuhqhxuldo htxloleulxp lv frdolwlrqdo ihdvlelolw|> wkh
lqfrph hduqhg e| dq| �up pxvw dffuxh rqo| wr wkh phpehuv ri wkh �up1 Wkh vhfrqg

7Zh xvh wkh whup �hqwuhsuhqhxuldo� vlqfh doo djhqwv duh srwhqwldoo| hqwuhsuhqhxuv +l1h1/ �up iru0
phuv, dqg lq htxloleulxp wkhuh lv qr fhqwudo0jryhuqphqw lqwhuyhqwlrq1 Wkh htxloleulxp frxog eh
ylhzhg dv rqh iru d fdslwdolvw ru dq Loo|uldq vrflhw|1 Wkh wkhruhpv ri wklv vxevhfwlrq dqg wkdw rq wkh
%0htxloleulxp duh suryhq lq Zrrghuv +4<:<d, ru iroorz hdvlo| iurp uhvxowv lq Zrrghuv +4<:<d,1
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lv d vwdelolw| surshuw|> qr �up 7 � frxog irup dqg dfklhyh dq lqfrph vx!flhqwo| odujh
vr wkdw doo phpehuv ri wkh �up frxog kdyh d kljkhu lqfrph wkdq wkdw vshfl�hg iru
wkhp e| wkh lqfrph glvwulexwlrq %1

Wkh hqwuhsuhqhxuldo htxloleulxp fdq eh ylhzhg dv wkh uhvxow ri wkh dfwlrqv ri hq0
wuhsuhqhxuv lq fdslwdolvw hfrqrplhv ru �jurxsv ri flwl}hqv� lqpdunhw0vrfldolvw hfrqrplhv1

Lw lv hdv| wr vhh wkdw wkh hqwuhsuhqhxuldo lqfrph glvwulexwlrq dqg �up vwuxfwxuh
kdv ghvludeoh rswlpdolw| dqg vwdelolw| surshuwlhv1

WKHRUHP 41
Li % lv dq hqwuhsuhqhxuldo lqfrph glvwulexwlrq/ wkhq % lv Sduhwr0rswlpdo1
Li % zhuh qrw Sduhwr0rswlpdo/ wkhq iru vrph � � zh zrxog kdyh

S
7�M� � �E7 �� :

S
7M� �E7� '

S
�M� %�1 Iurp wklv lw iroorzv wkdw iru vrph 7 � 5 � �/ �E7 �� :

S
�M7� %�/

frqwudglfwlqj +e, ri wkh gh�qlwlrq ri wkh htxloleulxp1
Rxu qh{w wzr wkhruhpv hvwdeolvk wkh uhodwlrqvklsv ehwzhhq HUSv dqg hqwuhsuhqhxuldo

htxloleuld/ dqg ehwzhhq rswlpdo �up0irupdwlrq vwudwhjlhv dqg hqwuhsuhqhxuldo htxl0
oleuld1

WKHRUHP 51
Wkh hfrqrp| E�c �� kdv dq hqwuhsuhqhxuldo htxloleulxp li dqg rqo| li vrph HUS

lv ihdvleoh iru wkh hfrqrp|1 Ixuwkhupruh/ li % lv dq htxloleulxp lqfrph glvwulexwlrq
wkhq % lv dq HUS dqg

S
�M�

%� �
S

�M�
R� iru doo HUSv/ R1 +Dq htxloleulxp lqfrph

glvwulexwlrq % lv dq HUS dqg wkh wrwdo lqfrph dvvrfldwhg zlwk hyhu| rwkhu HUS lv
juhdwhu wkdq ru htxdo wr wkh wrwdo lqfrph dvvrfldwhg zlwk %1,

WKHRUHP 61
Wkh hfrqrp| E�c �� kdv dq hqwuhsuhqhxuldo htxloleulxp li dqg rqo| li iru vrph

HUS/ vd| R/ dqg vrph sduwlwlrq � / 7 5 ��ER� iru doo � 5 7 dqg iru doo 7 5 � 1
Wkh vhfrqg wkhruhp vwdwhv wkdw xqohvv djhqwv fdq eh sduwlwlrqhg lqwr rswlpdo

�upv uhodwlyh wr vrph HUS/ wkh frqglwlrqv ri wkh hqwuhsuhqhxuldo htxloleulxp fdqqrw
eh vdwlv�hg e| dq| lqfrph glvwulexwlrq1 Lq rxu h{dpsoh iroorzlqj wkh gh�qlwlrq ri
HUSv/ lw zdv ghprqvwudwhg wkdw lw pljkw qrw eh srvvleoh wr sduwlwlrq djhqwv lqwr
rswlpdo �upv uhodwlyh wr dq HUS1 Li djhqwv fdqqrw eh sduwlwlrqhg lqwr rswlpdo �upv
uhodwlyh wr vrph HUS/ wkhq dq| sduwlwlrq kdv wkh surshuw| wkdw vrph djhqwv duh
�xqghuhpsor|hg� +l1h1/ duh qrw lq rswlpdo �upv dqg wkxv duh xqdeoh wr surgxfh dw wkhlu
pd{lpdo dyhudjh lqfrph,1 Wklv lv zkdw zdv phdqw zkhq zh uhihuuhg wr �vwuxfwxudo
xqghuhpsor|phqw� lq wkh Lqwurgxfwlrq1

Zlwkrxw ixuwkhu dvvxpswlrqv rq E�c ��/ zh fdqqrw jxdudqwhh wkdw dq hqwuhsuhqhxuldo
htxloleulxp h{lvwv1 Frqvhtxhqwo|/ lq wkh qh{w vxevhfwlrqv zh lqyhvwljdwh dowhuqdwlyh
htxloleulxp frqfhswv1

614 E1 Wkh k0Htxloleulxp8

Wr prwlydwh wkh iroorzlqj gh�qlwlrq ri dq k0htxloleulxp/ frqvlghu dq hfrqrp| iru

zklfk dq hqwuhsuhqhxuldo htxloleulxp grhv qrw h{lvw1 Iru vxfk dq hfrqrp|/ iru hyhu|

8Wkh uhvxowv frqfhuqlqj wkh �0htxloleulxp duh suryhq lq Ehqqhww +4<:;,1
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HUS/ R/ hdfk djhqw kdv d vhw ri rswlpdo �upv uhodwlyh wr R/ exw qr srvvleoh sdu0

wlwlrq doorzv doo djhqwv wr ehorqj wr rswlpdo �upv1 Qr pdwwhu zklfk htxloleulxp

uhvhuydwlrq sulfh lv fkrvhq dqg krz djhqwv duh �dvvljqhg� wr rswlpdo �upv/ wkhuh duh

dozd|v djhqwv ohiw ryhu1 Wkhvh djhqwv fdxvh lqvwdelolw|1 Li zh fdq vshfli| zkdw wkh

�ohiwryhu� djhqwv* vhfrqg0ehvw �up0irupdwlrq vwudwhj| lv/ wkhq zh fdq frqvlghu �htxl0

oleuld� zkhuh doo djhqwv ehorqj hlwkhu wr dq rswlpdo ru d vhfrqg0ehvw �up dprqj wkh

ihdvleoh dowhuqdwlyhv1

Vxssrvh dq htxloleulxp uhvhuydwlrq sulfh lv jlyhq/ wkdw dv pdq| rswlpdo �upv duh

iruphg dv lv srvvleoh/ dqg wkhuh duh ohiwryhu djhqwv1 Zh dvvxph wkdw wkh ohiwryhu

djhqwv* qh{w0ehvw vwudwhj| lv wr irup wkh �upv lq zklfk wkh| fdq rewdlq wkh odujhvw

srvvleoh iudfwlrq ri wkhlu uhvhuydwlrq sulfh1 Ohw kE7� eh wkh iudfwlrq ri wkh uhvhuydwlrq

sulfh wkdw d �up 7 �fdq d�rug/� l1h1/

kE7� '
�E7�
S

�M7

R�c
li
[

�M7

R� 9' f/

' f/ li
[

�M7

R� ' f1

Iru �upv zkhuh wkh htxloleulxp uhvhuydwlrq sulfh lv ihdvleoh/
S

�M7 R� ' �E7�1 Wkhvh
�upv duh rswlpdo �upv iru hdfk djhqw lq wkhp +7 5 ��ER� iru hyhu| � 5 7,/ dqg iru
wkhvh �upv kE7� ' �1 Iru doo rwkhu �upv f � kE7� 	 �1

Gh�qlwlrq1
Dq hfrqrp| E�c �� kdv dq k0htxloleulxp uhodwlyh wr +wkh HUS, R li wkhuh h{lvwv d

�up vwuxfwxuh � dqg d ihdvleoh lqfrph glvwulexwlrq _ 5 -?

n
vxfk wkdw

+d, _� ' kE7�R� iru hdfk � lq 7 5 � / dqg

+e, wkhuh lv qr 7 � � � vxfk wkdw kE7 ��R� : _� iru hyhu| � lq 7 �1

Lpsolflw lq +e, ri wkh gh�qlwlrq ri dq k0htxloleulxp lv wkh lghd wkdw d �up zloo qrw
irup xqohvv hyhu| djhqw � fdq uhfhlyh d kljkhu iudfwlrq ri R� wkdq vkh2kh lv uhfhlylqj
lq wkh lqfrph glvwulexwlrq _1 Lq dgglwlrq/ lq hdfk �up 7/ doo djhqwv lq 7 uhfhlyh wkh
vdph iudfwlrq/ kE7�/ ri wkhlu HUSv1 Wklv uxohv rxw fhuwdlq nlqgv ri vwudwhjlf ehkdylru>
lq sduwlfxodu/ lw uxohv rxw edujdlqlqj ryhu wkh shufhqwdjh ri d �up*v lqfrph uhfhlyhg
e| hdfk djhqw lq wkdw �up1 Lq rwkhu zrugv/ uhodwlyh sulfhv ri djhqwv zlwklq hdfk �up
duh wdnhq dv jlyhq1

Zh uhpdun wkdw li zh kdg uhtxluhg wkdw hyhu| djhqw lq 7 � kdg wr eh dw ohdvw dv
zhoo r� dqg vrph djhqw lq 7 � vwulfwo| ehwwhu r�/ wkhq dq k0htxloleulxp zrxog h{lvw
iru dq hfrqrp| li dqg rqo| li dq hqwuhsuhqhxuldo htxloleulxp h{lvwv1 Wkh gh�qlwlrq zh
hpsor| zhdnhqv wkh qrwlrq ri htxloleulxp vx!flhqwo| vr wkdw/ iru dq| hfrqrp|/ rqh
ri wkhvh zhdnhu htxloleuld h{lvw1

WKHRUHP 71
Ohw E�c �� eh dq hfrqrp| dqg R eh dq HUS iru E�c ��1 Wkhq wkhuh h{lvwv dq

k0htxloleulxp iru E�c �� uhodwlyh wr R1

;



WKHRUHP 81
Iru wkh hfrqrp| E�c��/ dvvxph wkdw wkhuh h{lvwv dq hqwuhsuhqhxuldo htxloleulxp

zlwk wkh dvvrfldwhg HUS R dqg �up vwuxfwxuh � 1 Wkhq wkhuh h{lvwv dq k0htxloleulxp
iru wkh hfrqrp| E�c ��/ uhodwlyh wr R/ zkrvh dvvrfldwhg lqgxvwu| vwuxfwxuh lv � 1

Wkh wkhruhp edvlfdoo| vd|v wkdw wkh vhw ri k0htxloleuld frqwdlqv doo hqwuhsuhqhxuldo
htxloleuld1

Wkh qh{w wkhruhp suhvhqwv d sureohp zlwk wkh qrwlrq ri k0htxloleuld1 Lw vkrzv
wkdw dq k0htxloleulxp �up vwuxfwxuh lv qrw qhfhvvdulo| Sduhwr0rswlpdo1 Wklv lv gxh
wr d pruh jhqhudo sureohp glvfxvvhg lq Ehqqhww +4<:<e,1

WKHRUHP 91
Frqvlghu d vwulfwo| vxshudgglwlyh hfrqrp| + �E7 ^ A � : �E7� n �EA � zkhqhyhu

7 _ A ' �,1 Ohw � eh wkh �up vwuxfwxuh dvvrfldwhg zlwk dq k0htxloleulxp iru vrph
vwulfwo| srvlwlyh HUS1 Li � lv qrw dq hqwuhsuhqhxuldo �up vwuxfwxuh/ wkhq � lv qrw
Sduhwr0rswlpdo1

Rq wklv glvfrugdqw qrwh zh wxuq wr d vhfrqg dssurdfk wr zhdnhqlqj wkh qrwlrq ri
htxloleulxp1

7 F1 Wkh 00Htxloleulxp

Wkh xqghuo|lqj prwlydwlrq iru frqvlghulqj 00htxloleuld lv wkdw �up irupdwlrq lv frvwo|/
dqg wkdw/ lq hfrqrplhv zkhuh hqwuhsuhqhxuldo htxloleuld +zlwk }hur �up0irupdwlrq
frvwv, gr qrw h{lvw/ d zhdnhu htxloleulxp/ zkhuh qr dgglwlrqdo �up irupdwlrq lv suri0
lwdeoh qhw ri wkh �up0irupdwlrq frvwv/ pd| h{lvw1 Zh dvvxph wkdw wkh frvw ri �up
irupdwlrq lv sursruwlrqdo wr wkh qxpehu ri djhqwv lq wkh srwhqwldo �up1 Ohw 0 eh wkh
shu fdslwd frvw ri �up irupdwlrq vr wkdw wkh frvw ri iruplqj d �up zlwk & sduwlflsdqwv
lv mxvw &0�9

Dq 00htxloleulxp lv dq lqfrph glvwulexwlrq % dqg d �up vwuxfwxuh � iru zklfk

+d,
S

�M�
%� '

S
7M�

�E7�/ dqg

+e,
S

�M7� %� � �E7 ��� 0 m7 �m iru doo 7 � � �c zkhuh m7 �m ghqrwhv wkh qxpehu ri djhqwv
lq 71

Iurp frqglwlrq +e,/ lw iroorzv wkdw/ iru vpdoo 0/ dq 00htxloleulxp glvwulexwlrq lv
�doprvw� frdolwlrqdoo| ihdvleoh1

Rxu uhvxowv iru wkh 00htxloleulxp duh iru hfrqrplhv zlwk d �odujh� qxpehu ri
djhqwv/ dqg d �{hg qxpehu ri �w|shv� ri djhqwv1 Wzr djhqwv � dqg �/ duh lghqwlfdo li/
iru doo 7 � � vxfk wkdw � *5 7 dqg � *5 7/ �E7 ^ i�j� ' �E7 ^i�j�1Lq rwkhu zrugv/ wzr
djhqwv duh lghqwlfdo li/ iru dq| �up 7 frqwdlqlqj qhlwkhu � qru �/ wkh mrlqlqj ri hlwkhu
� ru � wr 7 zloo htxdoo| dxjphqw wkh lqfrph ri 71 Djhqwv zkr duh lghqwlfdo lq wklv
vhqvh duh uhihuuhg wr dv ehlqj ri wkh vdph w|sh1

9Lq Zrrghuv +4<:<e, d pruh jhqhudo irupxodwlrq ri d �up0irupdwlrq frvw ixqfwlrq lv xvhg1
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Iru wklv vhfwlrq/ zh xvh wkh iudphzrun ri d uhsolfd hfrqrp|1 Lw lv dvvxphg wkdw
wkhuh duh A w|shv ri djhqwv lq wkh hfrqrp|1 Wkh vhw ri djhqwv ri wkh owk uhsolfd

hfrqrp| lv ghqrwhg e| �o ' iE�c ��c ���c E�c6�o�c ���c E|c ^�c ���c EAc6A o�j/ zkhuh E|c ^�
uhsuhvhqwv wkh ^wk djhqw ri w|sh |1 Wkhuh duh6|o djhqwv ri w|sh | lq doo1 Frqvhtxhqwo|/
wkh vhw ri djhqwv ri wkh owk uhsolfd hfrqrp| fdq dovr eh uhsuhvhqwhg e| wkh yhfwru
o6 ' oE6�c ���c6|c ���c6A ��

Jlyhq d frdolwlrq 7 � �o/ zh ohw r ' Er�c ���c rA � uhsuhvhqw wkh sur�oh ri 7/ zkhuh
r| lv wkh qxpehu ri djhqwv ri w|sh | frqwdlqhg lq 71 Iurp rxu gh�qlwlrq ri lghqwlfdo
djhqwv dqg wkh dvvxpswlrq wkdw djhqwv ri wkh vdph w|sh duh lghqwlfdo/ lw iroorzv
wkdw �E7� ' �E7 �� zkhqhyhu 7 dqg 7 � kdyh wkh vdph sur�oh/ zklfk phdqv wkdw erwk
frdolwlrqv frqwdlq wkh vdph qxpehu ri djhqwv ri hyhu| w|sh1 Zh gh�qh �Er� ' �E7�
zkhq r lv wkh sur�oh ri 71

Htxloleulxp uhvhuydwlrq sulfhv dqg rswlpdo �up0irupdwlrq vwudwhjlhv duh gh�qhg
iru wkh hfrqrp| E�oc �� mxvw dv wkh| zhuh lq Vhfwlrq 51 Zh uhvwulfw rxu dwwhqwlrq wr
HUSv zlwk wkh htxdo0wuhdwphqw surshuw|= dq HUS/ R ' ER��c ���c R|^c ���c R6A o�c zkhuh
R|^ghqrwhv wkh uhvhuydwlrq sulfh ri djhqw E|c ^�/ kdv wkh htxdo0wuhdwphqw surshuw| zkhq
R|^ ' R|^

�

iru doo E|c ^�c E|c ^�� 5 iE|c ��c ���c E|c6|o�j +l1h1/ doo djhqwv ri wkh vdph w|sh
kdyh wkh vdph uhvhuydwlrq sulfh,1 Zh uhsuhvhqw wkh vhw ri htxdo0wuhdwphqw HUSv e|
HUS� -A

n
/ zkhuh R ' ER�c ���c RA � 5HUS li R� ' ER��c ���c R|^c ���c RA6A o� lv dq HUS zlwk

R|^ ' R| iru doo ^ dqg doo |1
Zh dvvxph wkdw wkhuh duh rswlpdo �upv wkdw ehfrph �vpdoo� uhodwlyh wr wkh vl}h

ri wkh hfrqrp| dv o ehfrphv �odujh1� Irupdoo|/ zh dvvxph wkdw iru dq| o/ dqg dq|
R 5HUS/ wkhuh lv d frdolwlrq 7 5 �|^ER�c zkhuh wkh sur�oh ri 7 lv ohvv wkdq ru htxdo
wr wkh sur�oh ri ��1 Iru wkh fdvh zkhuh doo djhqwv duh lghqwlfdo/ dv lq wkh h{dpsoh ri
Vhfwlrq 5/ wklv dvvxpswlrq lv wkdw wkh ixqfwlrq �Er�*r kdv d pd{lpxp/ dv lq Ilj1 41
Zh uxoh rxw fdvhv dv lq Ilj1 5/ zkhuh wkhuh duh dozd|v lqfuhdvlqj dyhudjh uhwxuqv wr
frdolwlrq vl}h +lq Ilj1 5/ m7m ghqrwhv wkh qxpehu ri djhqwv lq 7,1

Jlyhq wkh deryh dvvxpswlrq/ lw fdq eh vkrzq wkdw wkh vhw ri HUSv zlwk wkh
htxdo0wuhdwphqw surshuw| iru E�oc �� lv htxdo wr wkdw iru E�o�c �� iru doo oc o�1

Wkh �uvw wkhruhp ri wklv vhfwlrq uhodwhv wkh vhw HUS wr hqwuhsuhqhxuldo htxloleuld
iru d uhsolfd hfrqrp|1

WKHRUHP :1
Zkhq o � 2c dqg % lv dq hqwuhsuhqhxuldo htxloleulxp lqfrph glvwulexwlrq/ wkhq %

lv dq HUS zlwk wkh htxdo0wuhdwphqw surshuw|1
Zh uhpdun wkdw li R lv lq HUS/ wkhq

R|� ' 4@ 
r
iE�Er�� P|�'|�r|R|*r|� G r ' Er�c ���c rA �c r|� 9' fj/

vr wkdw lq dq hqwuhsuhqhxuldo htxloleulxp iru d uhsolfd hfrqrp|/ zlwklq hdfk �up wkh
dyhudjh lqfrph ri djhqwv ri w|sh |� lv pd{lpl}hg/ jlyhq wkdw djhqwv ri rwkhu w|shv duh
ehlqj sdlg wkhlu HUSv1 Frqvhtxhqwo|/ wkh pdujlqdo frqwulexwlrq wr wkh wrwdo lqfrph
ri wkh �up ri dq djhqw ri w|sh | htxdov wkh dyhudjh frqwulexwlrq ri dq djhqw ri w|sh |1

43



Wkh iroorzlqj wkhruhp vwdwhv wkdw/ jlyhq �up0irupdwlrq frvwv sdudphwhul}hg e|
0/ dq 00htxloleulxp h{lvwv iru doo vx!flhqwo| odujh hfrqrplhv1

WKHRUHP ;1
Jlyhq 0 : f/ wkhuh lv dq o� vx!flhqwo| odujh/ vr wkdw/ iru doo o � o�/ dq 00

htxloleulxp h{lvwv iru +�oc ���
Wkh surri ri wkh wkhruhp +vhh Zrrghuv/ 4<:<d, surfhhgv e| vkrzlqj wkdw iru doo

o vx!flhqwo| odujh/ zh fdq frqvwuxfw d �up vwuxfwxuh � zkhuh prvw djhqwv duh lq rs0
wlpdo �upv uhodwlyh wr R 5HUS1 Wkhvh djhqwv fdq eh wd{hg +ru sd| xqghuhpsor|phqw
lqvxudqfh, dqg wkh uhvxowlqj uhyhqxh fdq eh glvwulexwhg wr wkrvh djhqwv qrw lq rswlpdo
�upv +wkh xqghuhpsor|hg, vr wkdw wkh sduwlwlrq dqg wkh uhvxowlqj glvwulexwlrq lv ds0
sur{lpdwho| dq 00htxloleulxp1 Wkh qh{w wkhruhp vwdwhv wkdw iru odujh hfrqrplhv zlwk
vpdoo �up0irupdwlrq frvwv/ hyhu| 00htxloleulxp lqfrph glvwulexwlrq lv dssur{lpdwho|
dq htxdo0wuhdwphqw HUS1

WKHRUHP <1
Jlyhq b dqg B : f/ wkhuh lv dq oW dqg dq 0Wvr wkdw iru doo o � oW dqg doo 0 zkhuh

f � 0 � 0W/ li % ' E%��c ���c %6A o� lv dq 00htxloleulxp/ wkhq wkhuh lv vrph R 5HUS
vxfk wkdw wkh shufhqwdjh ri djhqwv ri w|sh | zkrvh lqfrph/ %|^/ gl�huv e| pruh wkdq
B iurp R| lv ohvv wkdq b iru hdfk w|sh |1

Dq h{dfw hqwuhsuhqhxuldo htxloleulxp/ dv gh�qhg lq Vhfwlrq 5/ kdv ghvludeoh surs0
huwlhv ri Sduhwr rswlpdolw| dqg vwdelolw| dqg fdq eh ylhzhg dv dulvlqj iurp wkh dw0
whpswv ri djhqwv wr irup dqg2ru mrlq �upv zlwkrxw fhqwudo frqwuro1 Iru vpdoo 0/ wkh
00htxloleulxp �dssur{lpdwhv� dq h{dfw htxloleulxp dqg dovr vhhpv d uhdvrqdeoh htxl0
oleulxp frqfhsw1 Krzhyhu/ iru dq 00htxloleulxp wr rewdlq/ vrph fhqwudo0jryhuqphqw
lqwhuyhqwlrq +wudqvihuv iurp rswlpdo �upv wr qrqrswlpdo �upv, pljkw eh uhtxluhg1 Lq
dgglwlrq/ �up0irupdwlrq frvwv pljkw lq uhdolw| eh odujh/ lq zklfk fdvh dq 00htxloleulxp
frxog vwloo eh idu iurp rswlpdo1

8 Frqfoxvlrqv

Wkh uhvxowv ri wklv sdshu +dqg wkrvh ri Zrrghuv +4<:<e dqg 4<:<f,/ lq zklfk sulfhv iru
pdunhwhg jrrgv duh ghwhuplqhg hqgrjhqrxvo|, surylgh d jhqhudo0htxloleulxp prgho
ri d oderu0pdqdjhg hfrqrp| dv glvfxvvhg lq Ydqhn +4<:3, dqg Zdug +4<9:,1

Iru h{dfw htxloleuld/ wkh delolw| ri jurxsv ri djhqwv wr irup �upv hqvxuhv wkdw lq
htxloleulxp hdfk djhqw lv sdlg khu2klv htxloleulxp uhvhuydwlrq sulfh1 Dv wkh h{dpsoh ri
Vhfwlrq 5 looxvwudwhv/ hdfk �up dgplwv phpehuv vr dv wr pd{lpl}h wkh dyhudjh lqfrph
ri wkh phpehuv ri wkh �up1 Wklv lv/ lq htxloleulxp/ htxlydohqw wr sd|lqj doo djhqwv
wkhlu pdujlqdo frqwulexwlrq wr wkh lqfrph ri wkh �up +vlqfh pdujlqdo frqwulexwlrq
htxdov dyhudjh frqwulexwlrq,1

Vlqfh dq htxloleulxp �up vwuxfwxuh lv Sduhwr0rswlpdo/ klulqj djhqwv zlwklq d �up
vr dv wr pd{lpl}h wkh dyhudjh lqfrph ri hdfk w|sh/ jlyhq �sulfhv� ri rwkhu w|shv/ lv
frqvlvwhqw zlwk Sduhwr rswlpdolw|1 Zh uhpdun wkdw wkh glvfxvvlrqv ri dyhudjh0lqfrph
pd{lpl}dwlrq ri wkh oderu0pdqdjhg �up kdyh ehhq fduulhg rxw lq wkh iudphzrun
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ri d sduwldo0htxloleulxp prgho/ zkhuhdv suhylrxv jhqhudo0htxloleulxp prghov ri wkh
oderu0pdqdjhg �up kdyh uhtxluhg frqyh{lw| ru vxshudgglwlylw| dvvxpswlrqv +vhh/ iru
h{dpsoh/ Guh}h/ 4<:8,/ zklfk uhqghu wkh txhvwlrq ri wkh rswlpdolw| ri dyhudjh0lqfrph
pd{lpl}dwlrq doprvw luuhohydqw1

Li wkhuh duh vljql�fdqw �up0irupdwlrq frvwv/ krzhyhu/ dq 00htxloleulxp pljkw qrw
eh rswlpdo dqg wkh htxdolw| ri dyhudjh dqg pdujlqdo frqwulexwlrqv ri dq lqglylgxdo
wr wkh �up ri zklfk vkh2kh lv d phpehu pljkw qrw rffxu1 Dq 00htxloleulxp rqo|
dssur{lpdwhv dq h{dfw htxloleulxp iru vpdoo 0 dqg odujh hfrqrplhv1

Wkh k0htxloleulxp surylghv d sduwldo vroxwlrq> lw fdq eh vkrzq wkdw iru odujh
hfrqrplhv prvw djhqwv duh lq rswlpdo �upv1 Krzhyhu/ lw grhv uhtxluh nqrzohgjh ri
dq HUS e| wkh fhqwudo dxwkrulw| dqg/ lq wkh devhqfh ri dq htxloleulxp/ dq HUS
fdqqrw eh revhuyhg exw pxvw hlwkhu eh fdofxodwhg iurp nqrzohgjh ri wkh whfkqrorjlhv
dydlodeoh wr doo frdolwlrqv/ ru lqihuuhg iurp zkdw dfwxdoo| lv rffxuulqj lq dq hfrqrp|1

Wklv sdshu kdv srvhg d zduqlqj1 Zkhq lqfrph glvwulexwlrq vfkhphv/ vxfk dv
txrwd0erqxv vfkhphv/ duh lpsohphqwhg ryhu dq hqwluh vrflhw| udwkhu wkdq rqo| zlwklq
rqh jlyhq �up/ wkh h�hfwv ri wkh vfkhph rq �up irupdwlrq ghflvlrqv vkrxog qrw
eh ljqruhg1 Zkhq �upv duh iruphg suhgrplqdqwo| e| lqglylgxdo dqg jurxs dfwlrq/
vnhzlqj wkh sdwwhuqv ri lqfrph glvwulexwlrq zlwklq �upv iru uhdvrqv ri htxlw| dqg2ru
wr fuhdwh ghvludeoh lqfhqwlyhv zlwklq hdfk �up fdq ohdg wr qrqrswlpdo �up irupdwlrq1

Rxu +qrw yhu| ruljlqdo, frqfoxvlrq lv wkdw pruh uhvhdufk lv qhhghg> erwk pruh
wkhruhwlfdo uhvhdufk lqwr wkh h�hfwv ri lqfrph0glvwulexwlrq vfkhphv rq �up irupdwlrq/
dqg pruh hpslulfdo uhvhdufk lqwr dfwxdo �up0irupdwlrq surfhvvhv dqg/ lq sduwlfxodu/
wkh frvwv ri �up irupdwlrq1 Li wkh frvwv ri �up irupdwlrq duh surklelwlyho| kljk/ vrph
vruw ri jryhuqphqwdo lqwhuyhqwlrq pljkw eh ghvludeoh wr idflolwdwh wkh irupdwlrq ri qhz
�upv1 Dovr/ wkhruhwlfdo uhvhdufk lv qhhghg lqwr krz jryhuqphqwv pljkw ehvw idflolwdwh
qhz �up irupdwlrq/ dqg/ lq vrfldolvw hfrqrplhv/ zkhwkhu fhqwudoo| frqwuroohg fdslwdo
fdq eh doorfdwhg vr dv wr ohdg wr dssur{lpdwho| rswlpdo �up irupdwlrq1
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