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ABSTRACT

Inequality And Group Participation:
Theory And Evidence From Rural Tanzania*

This Paper investigates the determinants of group membership and in
particular the effect of income inequality on individual incentives to join
economic groups. Drawing on a simple model, we show that an increase in
inequality has an ambiguous effect and that the type of access rule (open
versus restricted access) is key in determining what income categories are
represented in the group. Furthermore, the shape of the income distribution
can be crucial to determine whether increased inequality leads to more or less
group participation. Using survey data from rural Tanzania we find that
inequality at the village level has a negative impact on the likelihood that the
respondents are members of any group. This effect is particularly significant
for relatively wealthier people, both when relative wealth is ‘objectively’
measured and when it is ‘subjectively’ defined. However, when we
disaggregate groups by type of access rule, we find that inequality decreases
participation in open access groups when there are wide disparities at the
bottom of the distribution, while it increases participation in restricted access
groups when the disparities are around the middle and top part of the
distribution. Finally, we assess the impact of inequality on various dimensions
of group functioning.
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NON-TECHNICAL SUMMARY

This Paper investigates the determinants of participation in groups and in
particular the effect of heterogeneity on individual incentives to join groups
that provide some shared economic benefits. The particular form of
heterogeneity considered is income inequality. We address such questions as:
Is group participation higher or lower in more unequal communities? When
inequality increases, is it the ‘poor’ or the ‘rich’ who drop out of the groups?
Does this depend on the type of access rule to the group? How are individual
incentives affected by the shape of the distribution of income (i.e. by the fact
that heterogeneity may be concentrated in the lower or in the upper quintiles
of the distribution)?

In the theoretical section we present a simple model in which heterogeneous
individuals can choose to join a group which provides an excludable good to
its members, and we derive predictions on the equilibrium composition of the
group and on its size under two alternative access rules. The first is one of
‘open access’, by which anyone can join provided he or she pays the cost.
The second rule instead allows the members of the group to exclude someone
by majority vote. We show that an increase in income inequality has an
ambiguous effect both on group composition and on aggregate levels of
participation, and that the type of access rule is key in determining what
income categories are represented in the group. In particular, open access
groups will be formed by relatively poor individuals, while the composition of
restricted access groups will be unbalanced in favour of the relatively rich. The
impact of increased inequality on participation is ambiguous and depends on
the access rule and on the shape of the income distribution. In particular,
aggregate membership decreases under open access when heterogeneity
increases in the lower part of the distribution, while participation can actually
increase under restricted access if the upper part of the distribution is
sufficiently skewed.

We test the predictions of the theory using survey data on rural households
from Tanzania. Our main empirical results are the following.

(i) Higher inequality in assets at the village level has a negative impact on the
likelihood that the respondents are members of a group. This result holds
when controlling for other kinds of heterogeneity and for the possible
endogeneity of inequality.

(ii) Inequality acts differentially on rich and poor people: when inequality
increases, it is the relatively richer who drop out of groups, possibly because
they have less to gain. The motives behind the decision of the rich to withdraw
from groups are explored using both objective measures of relative wealth and



discrepancies in the subjective rankings given by the respondent and by
evaluation teams. We find that, for given ‘objective’ wealth, those individuals
who overestimate their relative rank in the village participate less when
inequality increases.

(iii) The impact of inequality on participation depends on the shape of the
distribution of wealth and on the access rule to the group. We exploit the
different sensitivity of various inequality indexes to different quintiles of the
income distribution to show that inequality decreases participation in open
access groups when there are wide disparities at the bottom of the
distribution, while it increases it in restricted access groups when the
disparities are around the middle and top part of the distribution.

(iv) Finally, group functioning in more unequal communities displays the
following features: decisions are less likely to be taken by vote; members tend
to sort into homogeneous income and ethnic groups; they more often report
poor group performance and misuse of funds; they interact less frequently;
and in general they feel less encouraged to participate. These effects are
estimated separately for different categories of groups and they are found to
be particularly strong for economic groups from which the poor have relatively
more to gain.



4 Lqwurgxfwlrq

Wklv sdshu lqyhvwljdwhv wkh ghwhuplqdqwv ri sduwlflsdwlrq lq jurxsv/ dqg lq sduwlfxodu
wkh h�hfw ri khwhurjhqhlw| rq lqglylgxdo lqfhqwlyhv wr mrlq jurxsv wkdw surylgh vrph
vkduhg hfrqrplf ehqh�wv1 Wkh sduwlfxodu irup ri khwhurjhqhlw| frqvlghuhg lv lqfrph
lqhtxdolw|1 Zh dgguhvv vxfk txhvwlrqv dv= Lv jurxs sduwlflsdwlrq kljkhu ru orzhu lq
pruh xqhtxdo frppxqlwlhvB Zkhq lqhtxdolw| lqfuhdvhv/ lv lw wkh csrru* ru wkh culfk*
zkr gurs rxw ri wkh jurxsvB Grhv wklv ghshqg rq wkh w|sh ri dffhvv uxoh wr wkh
jurxsB Krz duh lqglylgxdo lqfhqwlyhv d�hfwhg e| wkh vkdsh ri wkh glvwulexwlrq ri
lqfrph +l1h1 e| wkh idfw wkdw khwhurjhqhlw| pd| eh frqfhqwudwhg lq wkh orzhu ru lq
wkh xsshu txlqwlohv ri wkh glvwulexwlrq,B

Wkhvh txhvwlrqv duh uhohydqw iru d ydulhw| ri uhdvrqv1 Sduwlflsdwlrq lq jurxsv lv dq
hvvhqwldo frpsrqhqw ri vrfldo fdslwdo/ qdpho| ri wkh vwrfn ri vrfldo qrupv/ wuxvw/ dqg
flylf qhwzrunv wkdw fkdudfwhul}h d vrflhw|14 Vlqfh wkh zrun ri Sxwqdp +4<<6,/ vrfldo
fdslwdo kdv ehhq vkrzq wr kdyh lpsruwdqw hfrqrplf h�hfwv dw ydulrxv ohyhov1 Dw wkh
plfur ohyho/ wkh uroh ri qhwzrunv lq vkdslqj lqglylgxdo rxwfrphv vxfk dv oderu vxsso|/
zhoiduh sduwlflsdwlrq/ fulplqdo dfwlylwlhv/ dqg ihuwlolw| kdv ehhq zlgho| uhfrjql}hg
+h1j1/ Fdvh dqg Ndw} +4<<4, dqg Ehuwudqg/ Oxwwphu dqg Pxoodlqdwkdq +5333,,1 Dw
wkh pdfur ohyho/ d srvlwlyh dvvrfldwlrq kdv ehhq irxqg ehwzhhq vrfldo fdslwdo dqg
rxwsxw jurzwk lq d furvv vhfwlrq ri frxqwulhv +Nqdfn dqg Nhhihu +4<<:,,1 Lq wkh
frqwh{w ri ghyhorslqj hfrqrplhv/ qxphurxv vwxglhv kdyh grfxphqwhg wkh nh| uroh
sod|hg e| frppxqlw| olqnv lq vroylqj frruglqdwlrq sureohpv dqg idflolwdwlqj hfrqrplf
wudqvdfwlrqv zkhq pdunhwv duh plvvlqj ru lqfrpsohwh15

Li vrfldo fdslwdo kdv lqghhg vxfk srvlwlyh hfrqrplf h�hfwv/ lw ehfrphv lpsruwdqw
wr xqghuvwdqg lwv ghwhuplqdqwv= zk| lv lw wkdw gl�huhqw frppxqlwlhv kdyh gl�huhqw
ohyhov ri vrfldo fdslwdoB Lv wkhuh dq|wklqj wkdw hfrqrplf srolf| fdq gr wr d�hfw wkh
vwrfn ri vrfldo fdslwdoB Jlyhq wkh gl!fxow| ri phdvxulqj vxfk dq lqwdqjleoh dvvhw dv
vrfldo fdslwdo/ lq wklv sdshu zh frqfhqwudwh rq rqh ri lwv prvw lpsruwdqw frpsrqhqwv=
sduwlflsdwlrq lq jurxsv1 Zkhq froohfwlqj vxuyh| gdwd/ lw lv lq idfw pxfk hdvlhu wr holflw
d wuxwkixo dqvzhu wr wkh txhvwlrq �Gr |rx ehorqj wr d jurxsB� wkdq wr wkh txhvwlrq
�Gr |rx wklqn prvw shrsoh fdq eh wuxvwhgB� +Jodhvhu hw do1 +4<<<,,1 Rxu jrdo zloo
eh wkhuhiruh wr vkhg vrph oljkw rq wkh ghwhuplqdqwv ri sduwlflsdwlrq lq jurxsv/ dqg
lq sduwlfxodu rq wkh uroh ri phpehuv* fkdudfwhulvwlfv lq vkdslqj lqfhqwlyhv zlwklq d
jurxs1

Uhodwlyho| olwwoh zrun kdv ehhq grqh rq wklv wrslf1 Hpslulfdo lqyhvwljdwlrqv rq
wkh ghwhuplqdqwv ri sduwlflsdwlrq lq vrflr0srolwlfdo jurxsv kdyh ehhq frqgxfwhg rq d
vdpsoh ri XV flwlhv e| Gl Sdvtxdoh dqg Jodhvhu +4<<<,/ dqg e| Dohvlqd dqg Od Ihuudud
+5333,1 Gl Sdvtxdoh dqg Jodhvhu �qg wkdw vrfldo fdslwdo lv srvlwlyho| dvvrfldwhg zlwk
krph rzqhuvkls/ zkloh Dohvlqd dqg Od Ihuudud �qg wkdw lqglylgxdov duh ohvv olnho| wr

4Vhh Frohpdq +4<<3, iru dq h{whqvlyh glvfxvvlrq ri wkh frqfhsw ri cvrfldo fdslwdo*1
5Vhh/ dprqj rwkhuv/ Zdgh +4<;;,/ Rvwurp +4<<3,/ Lvkdp/ Qdud|dq dqg Sulwfkhww +4<<8,/ Qdud|dq

dqg Sulwfkhww +4<<<,1
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mrlq jurxsv lq xqhtxdo dqg udfldoo| iudjphqwhg frppxqlwlhv ehfdxvh wkh| suhihu wr
lqwhudfw zlwk shrsoh vlplodu wr wkhpvhoyhv1

Wklv sdshu gl�huv iurp wkh deryh vwxglhv lq wzr uhvshfwv1 Iluvw/ lw lqfoxghv hfr0
qrplf jurxsv vxfk dv surgxfwlrq frrshudwlyhv dqg fuhglw dvvrfldwlrqv/ dqg qrw rqo|
vrflr0srolwlfdo jurxsv1 Wklv lpsolhv wkdw wkh wkhruhwlfdo iudphzrun xqghuo|lqj wkh
lpsdfw ri khwhurjhqhlw| rq sduwlflsdwlrq zloo klqjh rq wkh dv|pphwu| lq ehqh�wv dqg
frqwulexwlrqv dprqj gl�huhqw phpehuv/ udwkhu wkdq rq csuhihuhqfhv* iru krprjhqhlw|
dv lq Dohvlqd dqg Od Ihuudud +5333,1 Khqfh dovr wkh irfxv rq lqfrph lqhtxdolw| udwkhu
wkdq rq khwhurjhqhlw| lq jhqhudo1 Vhfrqgo|/ wkh hpslulfdo hylghqfh surylghg lq wklv
sdshu lv qrw derxw dq lqgxvwuldol}hg hfrqrp| exw derxw d ghyhorslqj frxqwu|1 Zh
h{sorlw dq xqxvxdoo| ulfk gdwdvhw iurp Wdq}dqld frqwdlqlqj lqirupdwlrq rq lqglylgxdo
phpehuvkls lq d ydulhw| ri jurxsv wkdw gl�hu lq w|sh ri hfrqrplf vhuylfh surylghg/
vl}h/ dqg dffhvv uxoh1 Vxfk lqirupdwlrq lv riwhq gl!fxow wr frph dfurvv hyhq iru lq0
gxvwuldol}hg frxqwulhv1 Ixuwkhupruh/ xqghuvwdqglqj jurxs sduwlflsdwlrq lq ghyhorslqj
frxqwulhv lv hyhq pruh fuxfldo wkdq lw lv iru ghyhorshg rqhv/ ehfdxvh lq wkh iruphu
jurxsv dqg qhwzrunv vhuyh pdq| ri wkh ixqfwlrqv wkdw hovhzkhuh duh vhuyhg e| irupdo
lqvwlwxwlrqv dqg pdunhw phfkdqlvpv +h1j1/ wkh| surylgh dffhvv wr lqirupdo lqvxudqfh/
fuhglw/ dqg hyhq mrev,1 Wkh uhohydqfh ri lvvxhv olnh jurxs frpsrvlwlrq dqg ixqfwlrqlqj
lv wkhq sduwlfxoduo| kljk iru d srru frxqwu|/ zkhuh lqglylgxdov uho| rq lqirupdo jurxsv
wr jhw hpsor|phqw dqg surgxfwlrq rssruwxqlwlhv/ dv rssrvhg wr frqvlghulqj jurxs
sduwlflsdwlrq dv d vlgh cvrfldo* dfwlylw|16

Ilqdoo|/ wklv sdshu lv uhodwhg wr wkh olwhudwxuh rq lqhtxdolw| dqg froohfwlyh dfwlrq1
Vwduwlqj zlwk wkh vhplqdo frqwulexwlrqv e| Rovrq +4<98, dqg Ehujvwurp hw do1 +4<;9,/
zkr suhglfwhg/ uhvshfwlyho|/ d srvlwlyh dqg d qhxwudo h�hfw ri lqfrph lqhtxdolw| rq
sxeolf jrrg surylvlrq/ uhfhqw vwxglhv kdyh hpskdvl}hg wkh srvvlelolw| wkdw wkh lpsdfw
ri lqfuhdvhg lqhtxdolw| rq froohfwlyh dfwlrq pd| lqghhg eh qhjdwlyh1 Edodqg dqg
Sodwwhdx +4<<:, kdyh vkrzq wkdw lqfuhdvhg lqhtxdolw| pd| ohdg wr ohvv froohfwlyh dfwlrq
zkhq wkh iuhh ulghu sureohp jhwv zruvh iru wkh srru dqg wkh vhw ri frqwulexwruv
vkulqnv vxevwdqwldoo|1 Edodqg dqg Ud| +4<<:, vwxg| wkh sureohp xqghu gl�huhqw
vshfl�fdwlrqv iru wkh surgxfwlrq ixqfwlrq ri wkh sxeolf jrrg dqg �qg wkdw li wkhuh lv
kljk frpsohphqwdulw| dprqj wkh lqsxwv ri ulfk dqg srru phpehuv/ kljkhu glvsdulwlhv
lq lqfrph pd| ohdg wr ohvv h!flhqf|1 Edugkdq dqg Jkdwdn +4<<<, vkrz wkdw zkhq
wkhuh duh pdunhw lpshuihfwlrqv lq lqsxwv wkdw duh frpsohphqwdu| wr wkh froohfwlyh
jrrgv/ wkh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg h!flhqf| zloo w|slfdoo| eh lqyhuvh X0
vkdshg1 Rxu sdshu grhv qrw vwxg| sxeolf jrrgv/ exw vrphwklqj wkdw lv forvhu wr wkh
qrwlrq ri cfoxe jrrgv*17 Krzhyhu/ lw vkduhv zlwk wkh deryh olwhudwxuh wkh lqwhuhvw lq

6Wklv lv frq�uphg e| d uhfhqw vwxg| +Deudkdp hw do1/ 4<<;, wkdw kdv lqyhvwljdwhg wkh sdwwhuqv
ri sduwlflsdwlrq lq hfrqrplf jurxsv lq wkh lqirupdo vhwwohphqwv ri Qdlurel1 Krzhyhu/ wkh dqdo|vlv
e| Deudkdp hw do1 +4<<;, lv frqgxfwhg rqo| dw d ghvfulswlyh ohyho/ dqg wkh uroh ri lqhtxdolw| lv qrw
dgguhvvhg1

7Lq frqwudvw zlwk foxe prghov/ zkhuh dq h{foxvlrq phfkdqlvp lv xvxdoo| dvvxphg/ zh zloo vwxg|
jurxs frpsrvlwlrq erwk zkhq wkhuh lv h{foxgdelolw| dqg zkhq wkhuh lv xquhvwulfwhg dffhvv wr wkh
jurxs1 Iru d prgho ri mxulvglfwlrq irupdwlrq lq zklfk wkh fkrlfh ri wkh dgplvvlrq uxoh lv hqgrjhqrxv/
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wkh h�hfwv dqg wkh zrunlqjv ri lqhtxdolw|1

Wkh pdlq frqwulexwlrqv ri wklv sdshu fdq eh vxppdul}hg dv iroorzv1 Lq wkh wkh0
ruhwlfdo vhfwlrq zh suhvhqw d vlpsoh prgho lq zklfk khwhurjhqhrxv lqglylgxdov fdq
fkrrvh wr mrlq d jurxs zklfk surylghv dq h{foxgdeoh jrrg wr lwv phpehuv/ dqg zh
ghulyh suhglfwlrqv rq wkh htxloleulxp frpsrvlwlrq ri wkh jurxs dqg rq lwv vl}h xqghu
wzr dowhuqdwlyh dffhvv uxohv1 Wkh �uvw lv rqh ri crshq dffhvv*/ e| zklfk dq|rqh fdq
mrlq surylghg kh ru vkh sd|v wkh frvw1 Wkh vhfrqg uxoh lqvwhdg doorzv wkh phpehuv
ri wkh jurxs wr h{foxgh vrphrqh e| pdmrulw| yrwh1 Zh vkrz wkdw dq lqfuhdvh lq lq0
frph lqhtxdolw| kdv dq dpeljxrxv h�hfw erwk rq jurxs frpsrvlwlrq dqg rq djjuhjdwh
ohyhov ri sduwlflsdwlrq/ dqg wkdw wkh w|sh ri dffhvv uxoh lv nh| lq ghwhuplqlqj zkdw
lqfrph fdwhjrulhv duh uhsuhvhqwhg lq wkh jurxs1 Lq sduwlfxodu/ rshq dffhvv jurxsv zloo
eh iruphg e| uhodwlyho| srru lqglylgxdov/ zkloh wkh frpsrvlwlrq ri uhvwulfwhg dffhvv
jurxsv zloo eh xqedodqfhg lq idyru ri wkh uhodwlyho| ulfk1 Wkh lpsdfw ri lqfuhdvhg
lqhtxdolw| rq sduwlflsdwlrq lv dpeljxrxv dqg ghshqgv rq wkh dffhvv uxoh dqg rq wkh
vkdsh ri wkh lqfrph glvwulexwlrq1 Lq sduwlfxodu/ djjuhjdwh phpehuvkls ghfuhdvhv xq0
ghu rshq dffhvv zkhq khwhurjhqhlw| lqfuhdvhv lq wkh orzhu sduw ri wkh glvwulexwlrq/
zkloh sduwlflsdwlrq fdq dfwxdoo| lqfuhdvh xqghu uhvwulfwhg dffhvv li wkh xsshu sduw ri
wkh glvwulexwlrq lv vx!flhqwo| vnhzhg1

Zh whvw wkh suhglfwlrqv ri wkh wkhru| xvlqj vxuyh| gdwd rq uxudo krxvhkrogv iurp
Wdq}dqld1 Rxu pdlq hpslulfdo uhvxowv duh wkh iroorzlqj1

+l, Kljkhu lqhtxdolw| lq dvvhwv dw wkh yloodjh ohyho kdv d qhjdwlyh lpsdfw rq wkh
olnholkrrg wkdw wkh uhvsrqghqwv duh phpehuv ri d jurxs1 Wklv uhvxow krogv zkhq frq0
wuroolqj iru rwkhu nlqgv ri khwhurjhqhlw| dqg iru wkh srvvleoh hqgrjhqhlw| ri lqhtxdolw|1

+ll, Lqhtxdolw| dfwv gl�huhqwldoo| rq ulfk dqg srru shrsoh= zkhq lqhtxdolw| lq0
fuhdvhv/ lw lv wkh uhodwlyho| ulfkhu zkr gurs rxw ri jurxsv/ srvvleo| ehfdxvh wkh| kdyh
ohvv wr jdlq1 Wkh prwlyhv ehklqg wkh ghflvlrq ri wkh ulfk wr zlwkgudz iurp jurxsv duh
h{soruhg xvlqj erwk remhfwlyh phdvxuhv ri uhodwlyh zhdowk dqg glvfuhsdqflhv lq wkh
vxemhfwlyh udqnlqjv jlyhq e| wkh uhvsrqghqw dqg e| hydoxdwlrq whdpv1 Zh �qg wkdw/
iru jlyhq cremhfwlyh* zhdowk/ wkrvh lqglylgxdov zkr ryhuhvwlpdwh wkhlu uhodwlyh udqn lq
wkh yloodjh sduwlflsdwh ohvv zkhq lqhtxdolw| lqfuhdvhv1

+lll, Wkh lpsdfw ri lqhtxdolw| rq sduwlflsdwlrq ghshqgv rq wkh vkdsh ri wkh glvwul0
exwlrq ri zhdowk dqg rq wkh dffhvv uxoh wr wkh jurxs1 Lq sduwlfxodu/ lw lv qhjdwlyh iru
rshq dffhvv jurxsv zkhq wkhuh duh zlgh glvsdulwlhv dw wkh erwwrp ri wkh glvwulexwlrq/
zkloh lw lv srvlwlyh iru uhvwulfwhg dffhvv jurxsv zkhq wkh glvsdulwlhv duh durxqg wkh
plggoh dqg wrs sduw ri wkh glvwulexwlrq1

+ly, Ilqdoo|/ jurxs ixqfwlrqlqj lq pruh xqhtxdo frppxqlwlhv glvsod|v wkh iroorz0
lqj ihdwxuhv= ghflvlrqv duh ohvv olnho| wr eh wdnhq e| yrwh> phpehuv whqg wr vruw lqwr
krprjhqhrxv lqfrph dqg hwkqlf jurxsv> wkh| pruh riwhq uhsruw srru jurxs shuiru0
pdqfh dqg plvxvh ri ixqgv> wkh| lqwhudfw ohvv iuhtxhqwo|/ dqg lq jhqhudo wkh| ihho
ohvv hqfrxudjhg wr sduwlflsdwh1 Wkhvh h�hfwv duh hvwlpdwhg vhsdudwho| iru gl�huhqw

vhh Mhklho dqg Vfrwfkphu +4<<:,1 Iru d jhqhudo uhylhz ri foxe wkhru|/ vhh Fruqhv dqg Vdqgohu +4<<9,1
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fdwhjrulhv ri jurxsv1

Wkh uhpdlqghu ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh prgho1
Vhfwlrq 6 eulh | ghvfulehv wkh gdwd vhw dqg frpphqwv rq wkh wuhqgv lq sduwlflsdwlrq
dqg jurxs frpsrvlwlrq1 Vhfwlrq 7 looxvwudwhv rxu hpslulfdo vwudwhj|1 Vhfwlrq 8 frqwdlqv
wkh pdlq uhvxowv rq wkh h�hfw ri lqhtxdolw| �dqg ri khwhurjhqhlw| lq jhqhudo� rq
lqglylgxdov* ghflvlrqv wr mrlq jurxsv1 Lq vhfwlrq 9/ dq dwwhpsw lv pdgh wr hvwlpdwh
wkh lpsdfw ri lqhtxdolw| rq djjuhjdwh rxwfrphv dw wkh jurxs ohyho/ h1j1 rq jurxs
ixqfwlrqlqj/ ghflvlrq0pdnlqj surfhvvhv/ txdolw| ri lqirupdwlrq vkdulqj/ iuhtxhqf| ri
lqwhudfwlrq/ hwf1 Wkh uhvxowv duh suhvhqwhg vhsdudwho| iru gl�huhqw fdwhjrulhv ri jurxsv/
vxfk dv hfrqrplf/ uholjlrxv/ dqg srolwlfdo1 Ilqdoo|/ vhfwlrq : frqfoxghv1

5 Wkh prgho

Lq wklv vhfwlrq zh suhvhqw d vlpsoh prgho ri sduwlflsdwlrq lq jurxsv lq zklfk wkh
qhw ehqh�wv iurp sduwlflsdwlrq ydu| zlwk lqglylgxdo zhdowk1 Wkh dlp ri wkh prgho
lv wr kljkoljkw rqh ri wkh srvvleoh fkdqqhov wkurxjk zklfk lqfrph glvwulexwlrq dqg
sduwlflsdwlrq fdq eh uhodwhg1 Lw vkrxog e| qr phdqv eh uhjdughg dv dq h{kdxvwlyh
wkhru|/ exw udwkhu dv d iudphzrun wr lqwhusuhw rxu hpslulfdo uhvxowv1

Wkh prgho vwxglhv wkh lpsdfw ri lqfuhdvhg lqhtxdolw| rq lqglylgxdo dqg djjuhjdwh
ohyhov ri sduwlflsdwlrq/ frpsdulqj wkuhh srvvleoh phfkdqlvpv ri jurxs ixqfwlrqlqj1
Iluvw/ wkh vrfldo sodqqhu vroxwlrq/ zkhuh vrph h{whuqdo dxwkrulw| fdq dvvljq hdfk
lqglylgxdo wr vrph +ru qr, jurxs/ dqg wkh lqglylgxdo lv reoljhg wr mrlq1 Vhfrqg/ wkh
crshq dffhvv* fdvh/ lq zklfk zkrhyhu zdqwv wr mrlq d jurxs lv iuhh wr gr lw/ surylghg
kh ru vkh sd|v wkh gxhv1 Wklug/ wkh cuhvwulfwhg dffhvv* fdvh/ lq zklfk wkh dgplvvlrq
ri d qhz lqglylgxdo lqwr d jurxs pxvw eh djuhhg xsrq e| d pdmrulw| ri wkh phpehuv1

Zh vwxg| wkh fdvh lq zklfk rqo| rqh jurxs fdq eh iruphg1 Wkrxjk fhuwdlqo|
uhvwulfwlyh/ wklv dvvxpswlrq lv pdgh ehfdxvh zh duh lqwhuhvwhg lq xqghuvwdqglqj wkh
lpsdfw ri lqhtxdolw| lq vhwwlqjv lq zklfk lqglylgxdov zlwk gl�huhqw lqfrph fdqqrw
shuihfwo| cvhjuhjdwh* wkhpvhoyhv lqwr krprjhqhrxv lqfrph jurxsv1 Rq wkh rwkhu kdqg/
lw lv qrw wrr luuhdolvwlf wr wklqn wkdw wklv dvvxpswlrq pd| dsso| wr vrph frppxqlwlhv
+h1j1/ yloodjhv, zkrvh vpdoo vfdoh grhv qrw doorz iru wkh frh{lvwhqfh ri pdq| jurxsv ri
wkh vdph w|sh1 Wkh h{whqvlrq ri rxu uhvxowv wr wkh fdvh ri pxowlsoh jurxsv lv glvfxvvhg
lq vhfwlrq 5161

Xqohvv rwkhuzlvh vwdwhg/ doo surriv duh lq dsshqgl{ D1

514 Vhwxs

Frqvlghu d frqwlqxxp ri lqglylgxdov xqlirupo| glvwulexwhg rq wkh lqwhuydo dfc �o dqg
udqnhg dffruglqj wr wkhlu lqfrph +ru zhdowk, +� vr wkdw wkh srruhvw lqglylgxdo kdv
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lqgh{ f dqg wkh ulfkhvw �18 Zh ghqrwh wkh lqlwldo lqfrph glvwulexwlrq e| i+�j1 Hdfk
lqglylgxdo fdq fkrrvh zkhwkhu ru qrw wr sduwlflsdwh lq d jurxs zklfk surylghv dq
h{foxgdeoh jrrg wr lwv phpehuv1 Wklv jrrg lv frqvxphg lq wkh vdph +�{hg, txdqwlw|
e| doo dqg rqo| wkh phpehuv ri wkh jurxs1 Ohw M eh wkh vhw ri lqglylgxdov zkr mrlq
wkh jurxs1 Wkh wrwdo frvw ri surylglqj wkh jrrg lv dvvxphg wr eh �{hg dqg htxdo wr
�� Wklv frvw lv fryhuhg wkurxjk d sursruwlrqdo wd{ rq phpehuv* lqfrph=9

� '

]
�MM

|+�_��

Wkh wd{ udwh lv dvvxphg wr eh h{rjhqrxv dqg/ iurp wkh deryh h{suhvvlrq/ lv ghfuhdvlqj
lq wkh vl}h ri wkh jurxs dqg lq wkh zhdowk ri wkh sduwlflsdqwv=:

| '
�U

�MM
+�_�

� +4,

Lq rughu wr devwudfw iurp wkh iuhh0ulghu sureohp/ zh dvvxph wkdw lqglylgxdo zhdowk
lv revhuydeoh dqg wkdw zkrhyhu grhv qrw sd| wkh ihh |+� fdqqrw kdyh dffhvv wr wkh
vhuylfhv surylghg e| wkh jurxs1 Dovr/ lq zkdw iroorzv zh h{foxgh wkh srvvlelolw| ri
vlgh sd|phqwv dprqj lqglylgxdov1

Hyhu|rqh kdv wkh vdph suhihuhqfhv/ uhsuhvhqwhg e| wkh frqwlqxrxv xwlolw| ixqfwlrq
�E��1 Zh dvvxph wkdw wkh txdolw| ri wkh jrrg surylghg e| wkh jurxs lv wkh vdph iru
hyhu| phpehu dqg lv ghfuhdvlqj lq wkh vl}h ri wkh jurxs/ vd| ehfdxvh ri frqjhvwlrq1
Ohw M lqglfdwh wkh vl}h ri wkh jurxs/ zlwk d voljkw dexvh ri qrwdwlrq1 Zh dvvxph wkdw
wkh cuhgxfhg irup* xwlolw| ixqfwlrq �EM� lv frqwlqxrxvo| gl�huhqwldeoh dqg wkdw

+D4, ��EM� 	 f( ���EM� � f�

Dvvxpswlrq +D4, vd|v wkdw xwlolw| ghfuhdvhv dw dq lqfuhdvlqj udwh zlwk jurxs vl}h/
l1h1 iru d vpdoo jurxs wkh dgglwlrq ri rqh pruh phpehu kdv d qhjdwlyh exw vpdoo
lpsdfw rq wkh txdolw| ri wkh vhuylfhv surylghg> zkhq wkh jurxs ehfrphv yhu| odujh/
krzhyhu/ hdfk dgglwlrqdo phpehu lqgxfhv d odujhu dqg odujhu ghfuhdvh lq txdolw|/
khqfh lq xwlolw|1;

Dq| lqglylgxdo zkr grhv qrw mrlq wkh jurxs jhwv d uhvhuydwlrq xwlolw| �1

8Lq wkh wkhruhwlfdo vhfwlrq/ zh zloo lqwhufkdqjhdeo| uhihu wr lqfrph dqg zhdowk> zkhq wxuqlqj wr
wkh hpslulfv/ krzhyhu/ wkh glvwlfwlrq zloo eh pdgh fohdu1

9Doo rxu txdolwdwlyh uhvxowv krog xqghu d pruh jhqhudo wd{ vfkhgxoh w+l,/ dv orqj dv w+�, lv vwulfwo|
lqfuhdvlqj lq l1 Zkloh sduwlfxoduo| frqyhqlhqw iurp dq dqdo|wlfdo srlqw ri ylhz/ wkh dvvxpswlrq ri d
sursruwlrqdo wd{ fdq eh prwlydwhg/ iru h{dpsoh/ e| wkh h{lvwhqfh ri lqirupdwlrqdo frqwudlqwv zklfk
suhyhqw wkh xvh ri pruh frpsoh{ wd{ vfkhphv1 Lq vhfwlrq 516 zh zloo glvfxvv wkh frqvhtxhqfhv ri wkh
dgrswlrq ri d oxps0vxp wd{ lqvwhdg ri d sursruwlrqdo wd{1

:Iru d prgho lq zklfk wkh wd{ udwh lv hqgrjhqrxvo| ghwhuplqhg e| yrwlqj/ vhh Urehuwv +4<::,1
;Lq jhqhudo/ zh fdq wklqn wkdw lqlwldoo| wkhuh pd| eh xwlolw| jdlqv/ udwkhu wkdq orvvhv/ iurp kdylqj

pruh shrsoh lq wkh jurxs/ dqg wkdw frqjhvwlrq zrxog wdnh sodfh rqo| eh|rqg d fhuwdlq jurxs vl}h1
Zh fkrrvh wr ljqruh wklv srvvlelolw| dqg wr lqfrusrudwh doo srvlwlyh h�hfwv li lqfuhdvhg jurxs vl}h
wkurxjk wkh frvw uhgxfwlrq fkdqqho1
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Erwk wkh dvvxpswlrq wkdw �EM� lv lqghshqghqw ri � dqg wkh dvvxpswlrq wkdw wkh
uhvhuydwlrq xwlolw| � lv wkh vdph iru hyhu|rqh pd| vhhp xquhdolvwlf1 Iru wkh vdnh ri
sduvlprq|/ zh fkrrvh wr frqfhqwudwh doo zhdowk h�hfwv lq wkh frvw ri sduwlflsdwlrq/ |+�/
exw zh frxog rewdlq dqdorjrxv uhvxowv e| ohwwlqj wkh jurvv ehqh�wv iurp sduwlflsdwlrq
dqg2ru wkh rxwvlgh rswlrq ydu| dfurvv lqglylgxdov zlwk gl�huhqw zhdowk1 Doo zh uhdoo|
qhhg lq wkh iroorzlqj dqdo|vlv lv vrph prqrwrqh uhodwlrqvkls ehwzhhq wkh ehqh�w iurp
sduwlflsdwlrq lq h{fhvv ri lqglylgxdo frqwulexwlrq dqg uhvhuydwlrq xwlolw| rq wkh rqh
kdqg/ dqg lqglylgxdo zhdowk rq wkh rwkhu1

Wkh qhw xwlolw| iurp sduwlflsdwlrq iru dq lqglylgxdo � ehorqjlqj wr wkh vhw ri
sduwlflsdqwv M lv gh�qhg dv

LE�� � � EM��
�U

�MM
+�_�

+� +5,

51414 Wkh vrfldo sodqqhu vroxwlrq

Dv d ehqfkpdun/ zh vwduw e| frqvlghulqj zkdw jurxs frpsrvlwlrq dqg vl}h zrxog
eh fkrvhq e| d ehqhyrohqw vrfldo sodqqhu zkr pd{lpl}hv djjuhjdwh zhoiduh ri erwk
phpehuv dqg qrq0phpehuv1 Wkh sodqqhu vroyhv wkh sureohp=

4@ 
f$M$�

+]
�MM

%
� EM��

�U
�MM

+�_�
+�

&
_�n

]
�*MM

�_�

,

Xqghu rxu dvvxpswlrq wkdw wkh glvwulexwlrq ri wkh �*v lv xqlirup rq dfc �o/ wkh deryh
sureohp vlpsol�hv wr=

4@ 
f$M$�

i� EM�M n �E��M�j

Qrwlfh wkdw wkh vrfldo sodqqhu grhv qrw fduh derxw zkr sduwlflsdwhv lq wkh jurxs1
Dq| cxqedodqfh* lq wkh uhodwlyh zhdowk ri wkh phpehuv wudqvodwhv lqwr d uhglvwulexwlrq
ri wkh frvwv iurp vrph phpehuv wr rwkhuv/ zklfk lv d zdvk lq wkh remhfwlyh ixqfwlrq
ri wkh sodqqhu1 Sursrvlwlrq 4 fkdudfwhul}hv wkh vroxwlrq wr wkh rswlpl}dwlrq sureohp1
Zh �uvw lqwurgxfh wzr dvvxpswlrqv1<

+D5, �Ef� : �
+D6, ��E�� n �E�� 	 �

Sursrvlwlrq 4 Xqghu dvvxpswlrqv +D5,0+D6,/ wkh vrfldo sodqqhu zloo vhohfw hqrxjk
lqglylgxdov wr irup d jurxs ri vl}h f 	 MW 	 �c zkhuh MW vroyhv

���EMW�MW ' �EMW�� �� +6,

<Dvvxpswlrqv +D5, dqg +D6, duh qhfhvvdu| dqg vx!flhqw frqglwlrqv iru wkh h{lvwhqfh ri dq lqwhulru

vroxwlrq wr wkh vrfldo sodqqhu*v sureohp/ zklfk lv wkh rqo| w|sh ri vroxwlrq ri lqwhuhvw wr xv1
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Surri1 Vwudljkwiruzdug iurp frqwlqxrxv gl�huhqwldelolw| ri �E��/ jlyhq +D5,0+D6,1
�

Lqwxlwlyho|/ wkh vrfldo sodqqhu zloo dgg shrsoh wr wkh jurxs xqwlo wkh pdujlqdo orvv
iurp lqfuhdvhg frqjhvwlrq +ohiw kdqg vlgh ri +6,, htxdov wkh pdujlqdo ehqh�w iurp
sduwlflsdwlrq +uljkw kdqg vlgh,1

51415 Rshq dffhvv jurxs

Frqvlghu qh{w wkh fdvh zkhuh wkh sduwlflsdwlrq ghflvlrq lv ghfhqwudol}hg dqg dq|rqh lv
doorzhg wr mrlq wkh jurxs/ zlwk ru zlwkrxw wkh frqvhqw ri wkh rwkhu phpehuv1 Zh zloo
fdoo wklv wkh crshq dffhvv* jurxs1 Lq wklv fdvh/ wkh htxloleulxp vl}h ri wkh jurxs pxvw
eh vhoi0hqiruflqj/ lq wkh vhqvh wkdw doo dqg rqo| wkh lqglylgxdov zkr rewdlq d srvlwlyh
qhw ehqh�w iurp sduwlflsdwlqj duh lq wkh jurxs1 Wklv lv fdswxuhg lq rxu gh�qlwlrq ri
dq rshq dffhvv +RD, htxloleulxp=

Gh�qlwlrq 5 D jurxs M lv dq RD htxloleulxp li wkh iroorzlqj wzr frqglwlrqv krog=
+l, qr � 5 M zlvkhv wr ohdyh M>
+ll, qr � *5 M zlvkhv wr mrlq M1

Wkh deryh gh�qlwlrq dprxqwv wr vd|lqj wkdw jurxs M zloo eh iruphg e| doo dqg
rqo| wkh lqglylgxdov � iru zkrp wkh iroorzlqj sduwlflsdwlrq frqvwudlqw lv vdwlv�hg=

� EM��
�U

�MM
+�_�

+� � � +7,

Sursrvlwlrq 6 Lq dq RD htxloleulxp wkh jurxs lv iruphg e| wkh srruhvw dfc �Wo lqgl0
ylgxdov/ zkhuh �W lv wkh odujhvw urrw ri wkh htxdwlrq=

� E���
�U �

f
+�_�

+� ' � +8,

Lq zkdw iroorzv zh zloo riwhq uhihu wr �W dv wkh cpdujlqdo* phpehu ru sduwlflsdqw1
Sursrvlwlrq 5 lv d frqvhtxhqfh ri wkh idfw wkdw zkhq lqglylgxdo frqwulexwlrqv lqfuhdvh
zlwk zhdowk/ dv xqghu d sursruwlrqdo lqfrph wd{/ wkh qhw xwlolw| iurp sduwlflsdwlrq lv
kljkhu iru wkh srruhu phpehuv wkdq iru wkh ulfkhu rqhv1 Lq idfw wkh ehqh�w iurp d
jlyhq ohyho ri frqjhvwlrq lv wkh vdph iru hyhu|rqh +�uvw dgghqgxp rq wkh ohiw kdqg
vlgh ri +7,,/ zkloh wkh frvw lv kljkhu iru ulfkhu shrsoh +vhfrqg dgghqgxp,1 Wkhuh lv d
wkuhvkrog ohyho �W eh|rqg zklfk wkh exughq ri �qdqflqj jurxs dfwlylwlhv zrxog eh wrr
khdy| iru wkh ulfkhvw lqglylgxdov wr ehdu/ dqg wkh| suhihu wr vwd| rxw ri wkh jurxs1 Doo
zh qhhg wr nqrz wr suhglfw jurxs vl}h lv wkhq wkh lghqwlw| ri wkh odvw ulfkhvw phpehu/
zklfk lv wkh �W vroxwlrq ri +8,1

Qrwlfh wkdw zkloh wkh rswlpdo vl}h iru wkh vrfldo sodqqhu/ MW/ glg qrw ghshqg rq
wkh glvwulexwlrq ri lqfrph/ wkh vhoi0hqiruflqj htxloleulxp vl}h �W grhv1 Wklv srlqw zloo
eh dgguhvvhg lq wkh qh{w vhfwlrq1 Iru wkh wlph ehlqj/ zh wxuq wr d wklug frqfhsw ri
htxloleulxp1

:



51416 Uhvwulfwhg dffhvv jurxs

Frqvlghu qrz wkh fdvh zkhuh wkh phpehuv fdq uhjxodwh dffhvv wr wkh jurxs/ h�hfwlyho|
suhyhqwlqj vrphrqh iurp mrlqlqj ru h{shoolqj d phpehu wkh| qr orqjhu zdqw1 Zh zloo
pdlqwdlq wkh dvvxpswlrq wkdw wkh dfw ri mrlqlqj pxvw eh yroxqwdu|/ l1h1 wkh jurxs
fdq ghfuhdvh lwv vl}h zlwkrxw wkh frqvhqw ri wkh lqyroyhg sduw|/ exw fdqqrw lqfuhdvh
lw xqohvv wkh qhz phpehu djuhhv wr mrlq1

Ghflvlrqv zlwklq wkh jurxs duh wdnhq e| pdmrulw| uxoh1 Qrwh wkdw vlqfh iru jlyhq
jurxs vl}h lqglylgxdo suhihuhqfhv duh vwulfwo| prqrwrqh lq lqglylgxdo lqfrph/ wkh
phgldq lqfrph phpehu lv ghflvlyh1 Wkh h{whqvlyh irup ri wkh jdph fdq eh ghvfulehg
dv iroorzv1

41 Dq lqlwldo jurxs Mf lv jlyhq1
43

51 Wkh lqglylgxdo zkr kdv wkh phgldq lqfrph dprqj wkh phpehuv ri wkh jurxs
sursrvhv d qhz jurxs M��

61 D pdmrulw| yrwh lv wdnhq e| wkh phpehuv ri Mf rq wkh sursrvdo M��
7d1 Li d pdmrulw| yrwhv djdlqvw M�c wkh ruljlqdo jurxs Mf uhpdlqv lq sodfh1
7e1 Li d pdmrulw| yrwhv lq idyru ri M�c wkhq=
7eb41 Li doo wkh qhz phpehuv ri M� dffhsw wr vwd| lq wkh jurxs/ M� uhsodfhv Mf�
7eb51 Li dq| phpehu ri M� uhixvhv wr mrlq/ wkh ruljlqdo Mf lv uhlqvwdwhg1
81 Wd{hv duh ohylhg rq wkh phpehuv ri wkh �qdo jurxs +eh lw Mf ru M�,/ wkh jrrg

lv surylghg wr wkhp/ dqg wkh jdph hqgv1
Zh qh{w gh�qh rxu htxloleulxp frqfhsw xqghu wklv uhvwulfwhg dffhvv +UD, uhjlph1

Gh�qlwlrq 7 D jurxs Mf lv d UD htxloleulxp li wkh iroorzlqj wzr frqglwlrqv krog=
+l, qr � 5 Mf zlvkhv wr ohdyh Mf>
+ll, M� � Mf/ l1h1 jlyhq wkh lqlwldo vl}h dqg frpsrvlwlrq ri wkh jurxs/ wkh phgldq

lqfrph phpehu grhv qrw sursrvh wr dowhu lw1

Wkh iroorzlqj frqvlghudwlrq fdq khos xqghuvwdqg rxu gh�qlwlrq ri d UD htxlole0
ulxp1 Qrwh wkdw dq| phgldq phpehu zrxog dozd|v olnh wr h{sho wkh erwwrp kdoi
lqfrph phpehuv ri dq lqlwldo jurxs Mf dqg lqfoxgh ulfkhu shrsoh lq wkhlu sodfh/ l1h1
vkliw wkh frpsrvlwlrq ri wkh jurxs wr wkh uljkw= wklv zd| frqjhvwlrq frxog eh pdlq0
wdlqhg wkh vdph dqg wd{hv ghfuhdvhg1 Lq wklv h�ruw/ kh zrxog dozd|v eh vxssruwhg
e| wkh pdmrulw| +wkh wrs kdoi phpehuv,1 Dq htxloleulxp lv uhdfkhg zkhq wkh vl}h
dqg frpsrvlwlrq ri wkh jurxs lv vxfk wkdw= doo wkh phpehuv jhw d kljkhu xwlolw| iurp
vwd|lqj lq wkh jurxs wkdq iurp ohdylqj +frqglwlrq +l, lq wkh gh�qlwlrq,> dqg qr ulfkhu
lqglylgxdo eh|rqg wkh fxuuhqw wrs lqfrph phpehu zrxog djuhh wr mrlq wkh jurxs/ vr
lw lv qrw sur�wdeoh iru wkh phgldq phpehu wr sursrvh d fkdqjh +frqglwlrq +ll, lq wkh
gh�qlwlrq,1 Dowhuqdwlyho|/ dq UD htxloleulxp fdq eh vhhq dv wkh jurxs fkrvhq e| d
phgldq phpehu zkr pd{lpl}hv klv2khu xwlolw| dfurvv wkh vhw ri jurxsv doo ri zklfk
zloo kdyh klp2khu dv d phpehu1

43Zh duh qrw lqwhuhvwhg lq krz wkh ruljlqdo jurxs lv iruphg1 Rqh fdq wklqn iru h{dpsoh ri d
udqgrp gudz e| qdwxuh/ erwk lq whupv ri vl}h dqg ri frpsrvlwlrq ri wkh jurxs1

;



Qrwlfh wkdw lq wklv iudphzrun wkh phgldq phpehu lv jlyhq rqh fkdqfh wr dowhu wkh
frpsrvlwlrq ri wkh jurxs dqg wkhq wkh jdph hqgv1 Lq rwkhu zrugv/ wkh phgldq phpehu
grhv qrw kdyh wr zruu| derxw wkh idfw wkdw/ li jurxs frpsrvlwlrq vkliwv uljkw/ lq wkh
iroorzlqj shulrg kh2vkh zloo qr orqjhu eh cphgldq* dqg wkh qhz ghflvlyh lqglylgxdo
pd| fkrrvh wr pryh hyhq pruh wr wkh uljkw/ vr wkdw hyhqwxdoo| wkh xwlolw| ri wkh
ruljlqdo phgldq yrwhu pd| eh orzhu wkdq xqghu wkh lqlwldo frq�jxudwlrq1 Zkloh pruh
vdwlvidfwru| iurp d g|qdplf srlqw ri ylhz/ wkh odwwhu dssurdfk zrxog |lhog d odujhu
vhw ri htxloleuld1 Zh fkrrvh wkhuhiruh wr dgrsw wkh vhhplqjo| pruh cp|rslf* jdph
vwuxfwxuh ghvfulehg lq wkh wh{w lq rughu wr jhw vkdushu suhglfwlrqv rq wkh htxloleulxp
rxwfrph1 Wklv zd| zh rewdlq d c�{hg srlqw* w|sh ri htxloleulxp/ lq zklfk jurxs
vl}h dqg frpsrvlwlrq duh rswlpdo iru wkh phgldq phpehu hyhq li kh2vkh zhuh iuhh
wr dowhu lw zlwkrxw ulvnlqj cxqudyholqj* lq wkh ixwxuh1 Lq wkh whuplqrorj| ri Urehuwv
+4<<<,/ zkr ghyhorsv d ixoo| g|qdplf iudphzrun iru yrwlqj htxloleuld lq foxev/ zh duh
uhvwulfwlqj rxu dwwhqwlrq wr dq ch{wulqvlf* vwhdg| vwdwh1

Ohppd 8 Dq| jurxs wkdw lv d UD htxloleulxp pxvw eh d vlqjoh lqwhuydo1

Jlyhq wkh deryh ohppd/ wkh htxloleulxp fdq eh irxqg e| fkrrvlqj wkh erxqgdulhv
ri d jhqhulf jurxs d��c �2o vr wkdw wkh xwlolw| ri wkh phgldq yrwhu E�� n �2�*2 zlwklq
wklv jurxs lv pd{lpl}hg/ surylghg wkdw wkh sduwlflsdwlrq frqvwudlqw krogv iru doo wkh
lqglylgxdov lq d��c �2o=

44
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Wkh vroxwlrq wr wkh sureohp lv ghvfulehg lq wkh iroorzlqj sursrvlwlrq1

Sursrvlwlrq 9 Ghshqglqj rq wkh ixqfwlrqdo irup ri �E�� dqg rq wkh lqfrph glvwul0
exwlrq i+�j/ lq htxloleulxp wkh jurxs fdq wdnh rqh ri wzr irupv=
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�c �oc zkhuh �
W

� lv wkh vroxwlrq wr

���E�� ����
�U �

��
+�_�

%
Y+E��n��*2

Y��
n
+��+E��n��*2U �

��
+�_�

&
' f +;,

Fdvh E= d�WW

� c �
WW

2 o/ zkhuh �WW

� / �
WW

2 dqg b vroyh

���E�2����E� n b��
�U �2

��
+�_�

%
Y+E��n�2�*2

Y��
n
+�2

�
+E��n�2�*2 n b+�2

�U �2
��

+�_�

&
' f +<,

44Qrwlfh wkdw lq +:, zh rqo| zulwh rqh frqvwudlqw/ qdpho| wkdw iru wkh ulfkhvw phpehu k51 Lq idfw
jlyhq wkdw X+m, lv vwulfwo| ghfuhdvlqj lq |m iru jlyh jurxs vl}h/ li wkh sduwlflsdwlrq frqvwudlqw krogv
iru k5/ lw zloo qhfhvvdulo| krog iru dq| m 5 ^k4> k5`=

<



� ��E�2����E� n b��
�U �2

��
+�_�

�

�

%
Y+E��n�2�*2

Y�2
�
+�2+E��n�2�*2U �2

��
+�_�

n b

#
Y+�2
Y�2

�
+2�2U �2

��
+�_�

$&
' f +43,

�E�2 � ����
�U �2

��
+�_�

+�2 ' � +44,

zkhuh b � f lv wkh pxowlsolhu rq wkh sduwlflsdwlrq frqvwudlqw +:,1

Fdvh D ghvfulehv dq htxloleulxp lq zklfk wkh jurxs lv iruphg e| wkh ulfkhvw
vhjphqw ri wkh srsxodwlrq dqg wkh srruhvw dfc �W

�� lqglylgxdov duh ohiw rxw1 Lq fdvh
E/ lqvwhdg/ erwk wkh orz dqg wkh wrs hqg ri wkh lqfrph vfdoh duh rxw ri wkh jurxs/
wkh iruphu ehfdxvh wkh| duh qrw doorzhg wr mrlq +wkrxjk wkh| zrxog olnh wr,/ dqg wkh
odwwhu ehfdxvh wkh| fkrrvh qrw wr +wkh wd{ exughq lv uhodwlyho| wrr kljk iru wkhp,1
Wkh jurxs lv wkxv iruphg e| dq lqwhuphgldwh vhjphqw d�WW

� c �
WW

2 o ri wkh srsxodwlrq1
Frpsduhg wr wkh RD htxloleulxp/ wkh srvvlelolw| wr h{foxgh shrsoh iurp wkh jurxs

jhqhudwhv d frpsrvlwlrq xqedodqfhg lq idyru ri wkh ulfk1 D srru phpehu lv dozd|v ohvv
ghvludeoh wkdq d ulfk rqh ehfdxvh lw jhqhudwhv wkh vdph frqjhvwlrq dqg frqwulexwhv
ohvv uhvrxufhv1 D jurxs wkdw yrwhv rq lwv frpsrvlwlrq zloo dozd|v wu| wr lqfrusrudwh
dv pdq| ulfk lqglylgxdov dv srvvleoh/ wkdw lv/ lw zloo wu| wr sxvk phpehuvkls dv cidu
wr wkh uljkw* dv srvvleoh/ frpsdwleo| zlwk lqglylgxdo sduwlflsdwlrq frqvwudlqwv1

515 Lqfrph glvwulexwlrq/ jurxs frpsrvlwlrq dqg vl}h

Vwduwlqj iurp wkh lqlwldo lqfrph glvwulexwlrq i+�j/ zh qrz frqvlghu wkh h�hfwv ri dq
lqfuhdvh lq lqhtxdolw| wdnlqj wkh irup ri d uhglvwulexwlrq ri zhdowk iurp wkh srru wr
wkh ulfk1 Lq sduwlfxodu/ zh dvvxph wkdw wkh qhz lqfrph glvwulexwlrq ih+�j kdv wkh
iroorzlqj fkdudfwhulvwlfv=

+D7,
U
�

f
h+�_� '

U
�

f
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+D8, ;� 	 ��/ +� 	 +�� ', h+� 	 h+��

+D9, <e� v1w1 h+
e�
' +

e�
/ dqg h+� 	 E:�+� iru doo � 	 E:�e�

Dvvxpswlrq +D7, vd|v wkdw djjuhjdwh zhdowk lv xqfkdqjhg1 Xqghu +D8,/ hdfk
lqglylgxdo pdlqwdlqv wkh vdph zhdowk udqnlqj/ l1h1 li � zdv srruhu wkdq �� xqghu wkh
rog glvwulexwlrq/ wkh vdph zloo eh wuxh xqghu ih+�j1 Ilqdoo|/ +D9, vd|v wkdw wkhuh lv
vrph lqglylgxdoe� zkrvh zhdowk lv wkh vdph dv xqghu wkh ruljlqdo lqfrph glvwulexwlrq/
doo wkh shrsoh lq dfce�� ehlqj srruhu wkdq ehiruh/ dqg doo wkrvh lq Ee�c �o ehlqj ulfkhu145

45Ri wkhvh dvvxpswlrqv/ rqo| +D7, lv uhdoo| qhhghg= +D8, dqg +D9, duh lqwurgxfhg wr hdvh h{srvl0
wlrq/ exw frxog eh glvshqvhg zlwk1 Vxssrvh lq idfw wkdw uhglvwulexwlrq zhuh qrq0prqrwrqlf/ lq wkh
vhqvh wkdw lqglylgxdo udqnlqj xqghu ih|lj fkdqjhg frpsduhg wr wkdw xqghu i|lj1 Lq wklv fdvh/ wkh
dujxphqwv surylghg ehorz frxog eh dssolhg lq wkh vdph zd| e| vlpso| uh0vruwlqj lqglylgxdov lq dv0
fhqglqj zhdowk rughu dqg vwxg|lqj zkhwkhu wkh lqglylgxdo wkdw xqghu wkh qhz glvwulexwlrq rffxslhv
wkh cpdujlqdo srvlwlrq* k +ru k�

4
/ k��

4
> k��

5
, lv ulfkhu ru srruhu wkdq ehiruh1
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Lq wkh suhvhqw frqwh{w/ lq zklfk rqo| rqh jurxs lv iruphg/ wkh djjuhjdwh ohyho
ri sduwlflsdwlrq frlqflghv zlwk jurxs vl}h1 Zloo sduwlflsdwlrq/ dv phdvxuhg e| jurxs
vl}h/ eh kljkhu ru orzhu xqghu wkh pruh xqhtxdo glvwulexwlrq ri lqfrphB Wkh dqvzhu
wr wklv txhvwlrq lv vwudljkwiruzdug li jurxs irupdwlrq lv lq wkh kdqgv ri wkh vrfldo
sodqqhu1 Lq idfw zh kdyh vhhq wkdw wkh jurxs vl}h fkrvhq e| wkh sodqqhu/ MWc lv
lqghshqghqw ri wkh glvwulexwlrq ri zhdowk1 Dq lqfuhdvh lq lqhtxdolw|/ wkhuhiruh/ zloo
ohdyh MW xqd�hfwhg1 Lq wklv vhfwlrq/ zh frqfhqwudwh rq wkh h�hfw ri lqhtxdolw| lq wkh
wzr uhjlphv ri rshq dffhvv dqg uhvwulfwhg dffhvv1

51514 Lqhtxdolw| xqghu rshq dffhvv

Zkhq dq|rqh lv iuhh wr mrlq wkh jurxs/ wkh lpsdfw ri lqfuhdvhg lqhtxdolw| lv ghvfulehg
e| wkh iroorzlqj sursrvlwlrq1

Sursrvlwlrq : Ohw �W eh wkh vroxwlrq wr +8,1 Dq lqfuhdvh lq lqhtxdolw| wdnlqj wkh
irup ghvfulehg lq +D7,0+D9, zloo ghfuhdvh sduwlflsdwlrq li dqg rqo| li

h+�W
+�W

:

U
�
W

f
h+�_�U

�W

f
+�_�

+45,

Fruroodu| ; Li +45, krogv/ wkh jurxs wkdw irupv xqghu ih+�j lv frqvwlwxwhg e| wkh
srruhvw dfc ��o lqglylgxdov/ zkhuh �� 	 �W1

Lqwxlwlyho|/ wkh frqglwlrq h{suhvvhg lq sursrvlwlrq 7 uhtxluhv wkh uhodwlyh lqfuhdvh
+ghfuhdvh, lq wkh zhdowk ri wkh pdujlqdo phpehu �W wr eh odujhu +vpdoohu, wkdq wkh
fxpxodwlyh fkdqjh lq wkh zhdowk ri wkh srruhu phpehuv1 Zh kdyh vhhq/ lq idfw/ wkdw
hdfk lqglylgxdo*v lqfhqwlyh wr mrlq wkh jurxs ghshqgv rq klv2khu uhodwlyh zhdowk ylv0d0
ylv wkdw ri wkh rwkhu sduwlflsdqwv1 Frqvlghu wkh fdvh lq zklfk lqglylgxdo �W lv ulfkhu
xqghu wkh qhz lqfrph glvwulexwlrq/ l1h1 h+�W : +�W1 Lq wklv fdvh/ +45, krogv xqdpeljx0
rxvo| ehfdxvh wkh uljkw0kdqg vlgh lv ohvv wkdq xqlw| e| frqvwuxfwlrq1 Lqglylgxdo �W lv
qrz cwrr ulfk*/ dqg wkh rwkhu phpehuv cwrr srru*/ iru �W wr ehqh�w iurp sduwlflsdwlrq1

Li/ rq wkh rwkhu kdqg/ h+�W 	 +�W / lw fdq eh sur�wdeoh iru �W wr ehorqj wr wkh jurxs
dv orqj dv kh2vkh kdv ehfrph vx!flhqwo| srru dqg h+�W lv forvh wr wkdw ri wkh uhvw ri wkh
lqglylgxdov lq dfc �W�/ dv ghslfwhg iru h{dpsoh lq �jxuh 4d1 Lq wklv fdvh jurxs vl}h pd|
dfwxdoo| lqfuhdvh zlwk lqhtxdolw|/ ehfdxvh wkh pdq| shrsoh zkr kdyh ehfrph srru
jhw frpsdudeoh ehqh�wv iurp sduwlflsdwlrq dqg fdq jdlq e| h{whqglqj phpehuvkls
wr ghfuhdvh shu0fdslwd frvwv1 Frqyhuvho|/ li h+�W 	 +�W exw +45, krogv/ dv ghslfwhg iru
h{dpsoh lq �jxuh 4e/ sduwlflsdwlrq zloo eh orzhu xqghu wkh qhz glvwulexwlrq ri lqfrph1

^Lqvhuw �jxuh 4`

Wr vxp xs/ xqghu rshq dffhvv dq lqfuhdvh lq lqfrph lqhtxdolw| kdv dq dpeljxrxv
h�hfw rq jurxs vl}h/ khqfh rq sduwlflsdwlrq1 Urxjko| vshdnlqj/ wkh h�hfw lv qhjdwlyh
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li wkh uhglvwulexwlrq ohdgv wr pruh lqhtxdolw| lq wkh erwwrp sduw ri wkh glvwulexwlrq>
lw fdq eh srvlwlyh li wkh uhglvwulexwlrq ehqh�wv ihz ulfk shrsoh dw wkh h{shqvh ri d
odujh pdvv ri srru shrsoh vr wkdw wkhuh lv uhodwlyho| pruh htxdolw| dw wkh erwwrp ri
wkh glvwulexwlrq1 Lq doo lqvwdqfhv/ li sduwlflsdwlrq grhv ghfuhdvh/ lw lv wkh uhodwlyho|
ulfkhu phpehuv zkr fkrrvh wr gurs rxw1 Lq wkh hpslulfdo vhfwlrq ri wklv zrun/ zh zloo
whvw doo wkhvh lpsolfdwlrqv1

51515 Lqhtxdolw| xqghu uhvwulfwhg dffhvv

Zkhq dffhvv wr wkh jurxs fdq eh uhjxodwhg e| lwv phpehuv/ wkh h�hfw ri lqhtxdolw|
rq sduwlflsdwlrq lv hyhq pruh dpeljxrxv1 Lq zkdw iroorzv zh glvfxvv wkh uhvxowv
txdolwdwlyho|146 Wkh irupdo dqdo|vlv iru fdvh D lv uhohjdwhg wr Dsshqgl{ D147

Ohw xv vwduw e| uhfdoolqj wkh phfkdqlvpv xqghuo|lqj wkh fkrlfh ri jurxs vl}h xqghu
wkh lqlwldo glvwulexwlrq ri lqfrph1 Dq lpsruwdqw hohphqw ri wkh dqdo|vlv lq vhfwlrq
51416 zdv wkdw/ vlqfh wkh qhw ehqh�w iurp sduwlflsdwlrq lv orzhu iru ulfkhu phpehuv/
fhwhulv sdulexv wkh clghdo* jurxs vl}h lv lqfuhdvlqj lq lqglylgxdo zhdowk1 Lq idfw dq|
lqfuhdvh lq vl}h eulqjv wkh vdph frqjhvwlrq wr doo wkh phpehuv/ exw jhqhudwhv juhdwhu
vdylqjv iru wkh ulfkhu rqhv wkurxjk orzhu wd{ udwhv1 Wkh htxloleulxp vl}h fkrvhq e| wkh
phgldq yrwhu lv d frpsurplvh ehwzhhq wkh uhodwlyho| odujh jurxs vl}hv ghvluhg e| wkh
wrs kdoi phpehuv dqg wkh uhodwlyho| vpdoo rqhv suhihuuhg e| wkh erwwrp kdoi phpehuv1
Wkh nh| idfwru iru dvvhvvlqj wkh lpsdfw ri lqfuhdvhg lqhtxdolw| rq htxloleulxp jurxs
vl}h zloo wkhuhiruh eh wkh qhz uhodwlyh lqfrph ri wkh phgldq yrwhu ylv0d0ylv wkh uhvw
ri wkh jurxs1

Frqvlghu �uvw fdvh D/ zkhuh wkh jurxs xqghu wkh lqlwldo lqfrph glvwulexwlrq zdv
frqvwlwxwhg e| d�W

�
c �o1 E| dvvxpswlrq +D7,/ xqghu ih+�j wkh djjuhjdwh zhdowk ri wkh

lqglylgxdov lq d�W

�
c �o lv kljkhu1 Wklv phdqv wkdw/ li jurxs vl}h vwd|hg wkh vdph/ wkh

wd{ udwh uhtxluhg wr fryhu wkh frvw � zrxog qrz eh orzhu1 Orrvho| vshdnlqj48/ li wkh
phgldq phpehu E�W

�
n ��*2 kdg wkh vdph +ru orzhu, zhdowk wkdq ehiruh/ dv lq �jxuh

5e/ kh zrxog fhuwdlqo| eh ehwwhu r� e| uhgxflqj wkh ohyho ri frqjhvwlrq dqg fkrrvlqj
d vpdoohu jurxs vl}h1 Wkh lqlwldo jurxs vl}h frxog qr orqjhu eh dq htxloleulxp/ dqg
wkh qhz jurxs vkrxog eh d��

�
c �o/ zlwk ��

�
: �W

�
1 Li/ rq wkh rwkhu kdqg/ wkh phgldq

46Li wkhuh duh pxowlsoh htxloleuld/ wkh frqglwlrqv zh ghulyh rq wkh lpsdfw ri lqhtxdolw| rq sduwlf0
lsdwlrq pxvw eh lqwhqghg wr krog orfdoo| durxqg hdfk ri wkh htxloleuld1 Lq dsshqgl{ D/ krzhyhu/

zh vkrz wkdw/ xqghu plog vx!flhqw frqglwlrqv rq wkh vkdsh ri wkh lqfrph glvwulexwlrq/ wkh UD

htxloleulxp w|sh D lv xqltxh/ khqfh iru wkdw fdvh rxu frqfoxvlrqv krog joredoo|1
47D irupdo wuhdwphqw ri fdvh E lv qrw uhsruwhg gxh wr wkh odujh qxpehu ri srvvlelolwlhv dulvlqj

iurp wkh idfw wkdw lq fdvh E qrwklqj fdq eh vdlg d sulrul rq wkh djjuhjdwh zhdowk ri jurxs phpehuv

xqghu wkh qhz yhuvxv wkh rog glvwulexwlrq ri lqfrph1 Iru wklv fdvh/ zh wkhuhiruh fkrrvh wr jlyh d

txdolwdwlyh dffrxqw ri wkh srvvleoh dpeljxlwlhv1

48Qrwlfh wkdw lq jhqhudo wkh lqglylgxdo zkr zdv wkh phgldq phpehu xqghu wkh lqlwldo lqfrph

glvwulexwlrq zloo qr orqjhu eh wkh phgldq phpehu xqghu ih|lj1 Doo zh vd| lq zkdw iroorzv vkrxog eh

uhdg dv vd|lqj wkdw li wkh vdph lqglylgxdo zhuh vwloo phgldq/ kh ru vkh zrxog qr orqjhu eh rswlpl}lqj

e| fkrrvlqj wkh vdph jurxs vl}h/ khqfh jurxs vl}h pxvw fkdqjh/ lq rqh gluhfwlrq ru wkh rwkhu1
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yrwhu kdg ehfrph vr ulfk wr dfwxdoo| ehqh�w iurp ixuwkhu ghfuhdvhv lq wd{ udwhv +vhh
iru h{dpsoh �jxuh 5d,/ sduwlflsdwlrq pd| dfwxdoo| lqfuhdvh dqg wkh qhz orzhu erxqg
��

�
pd| eh vpdoohu wkdq �W

�
1

^Lqvhuw �jxuh 5`

Frqvlghu qrz fdvh E1 Xqghu wkh ruljlqdo lqfrph glvwulexwlrq/ wkh jurxs zdv mrlqhg
e| wkh lqglylgxdov lq d�WW

�
c �WW

2
o/ gh�qhg lq sursrvlwlrq 61 Qrwlfh wkdw lq wkh lqlwldo

htxloleulxp wkh ulfkhvw phpehu/ �WW

2
c zdv khog dw wkh uhvhuydwlrq xwlolw| �� Wdnh wkh

fdvh zkhuh wkh ruljlqdo cphgldq phpehu* E�WW

�
n �WW

2
�*2 lv ulfkhu xqghu ih+�jc dqg wkxv

zdqwv wr h{whqg phpehuvkls1 Li wkh lqfuhdvh lq �WW

2
*v lqglylgxdo zhdowk lv sduwlfxoduo|

kljk dqg wkh ghfuhdvh lq wkh wd{ udwh lv qrw elj hqrxjk/ �WW

2
pd| dfwxdoo| gurs rxw

ri wkh jurxs1 Pruh lqwhuhvwlqjo|/ frqwudu| wr fdvh D zkhuh wkh wrwdo zhdowk ri wkh
sduwlflsdqwv lv qhfhvvdulo| kljkhu xqghu wkh qhz lqfrph glvwulexwlrq/ lq fdvh E lw lv
srvvleoh wkdw

U
�
WW

2

�
WW

�

h+�_� 	 U
�
WW

2

�
WW

�

+�_�1 Wklv lpsolhv wkdw li wkh jurxs uhpdlqhg dv ehiruh/

wkh wd{ udwh vkrxog eh kljkhu dqg/ xqohvv �WW

2
kdg ehfrph vxevwdqwldoo| srru dqg

cforvh* wr wkh rwkhu phpehuv lq zhdowk/ klv ru khu qhw xwlolw| zrxog idoo ehorz �1
Xqghu vxfk flufxpvwdqfhv/ zh zrxog h{shfw wkh uhodwlyho| ulfkhu phpehuv wr gurs
rxw dqg jurxs frpsrvlwlrq wr vkliw ohiw1

Wr vxp xs/ lq wkh UD htxloleulxp dq lqfuhdvh lq lqhtxdolw| pd| hlwkhu lqfuhdvh
ru ghfuhdvh sduwlflsdwlrq1 Ixuwkhupruh/ lq frqwudvw zlwk wkh RD fdvh lq zklfk dq|
ghfuhdvh lq jurxs vl}h kdsshqv zlwk wkh ulfkhu phpehuv gursslqj rxw/ lq wkh UD fdvh
lw fdq eh wkh ulfk ru wkh srru zkr ohdyh wkh jurxs/ ghshqglqj rq wkh vkdsh ri wkh
lqfrph glvwulexwlrq1

516 Glvfxvvlrq dqg h{whqvlrqv

Wkh dqdo|vlv vr idu kdv dvvxphg wkdw rqo| rqh jurxs fdq eh iruphg1 D �uvw txhvwlrq
lv zkhwkhu rxu uhvxowv jhqhudol}h wr wkh fdvh zkhuhpxowlsoh jurxsv fdq frh{lvw1 Lq wklv
vhfwlrq zh eulh | dgguhvv wklv txhvwlrq dw wkh txdolwdwlyh ohyho149 Jlyhq wkh luuhohydqfh
ri lqfrph glvwulexwlrq iru wkh vrfldo sodqqhu vroxwlrq/ d fkdqjh lq lqhtxdolw| zloo qrw
d�hfw wkh qxpehu dqg vl}h ri jurxsv hyhq zkhq wklv qxpehu fdq h{fhhg rqh1 Wkh
lqwhuhvwlqj fdvhv duh wkh rshq dffhvv dqg wkh uhvwulfwhg dffhvv uhjlphv1 Zkdw pdnhv
wkh pxowlsoh jurxsv vhwwlqj lqwhuhvwlqj lq wkhvh fdvhv lv wkh srvvlelolw| wkdw pruh
lqhtxdolw| dfwxdoo| ohdgv wr dq lqfuhdvh lq sduwlflsdwlrq e| lqfuhdvlqj wkh htxloleulxp
qxpehu ri jurxsv1 Lq idfw iurp wkh orfdo sxeolf �qdqfh 0 pxowlfrppxqlw| olwhudwxuh
zh nqrz wkdw zkhq khwhurjhqhrxv djhqwv fdq fkrrvh dprqj pxowlsoh cmxulvglfwlrqv*

49Dq dqdo|wlfdo wuhdwphqw ri wkh pxowlsoh jurxs prgho jrhv eh|rqg wkh vfrsh ri wklv sdshu/ dovr
ehfdxvh iru vrph ri wkh jurxsv frqvlghuhg lq wkh hpslulfdo dqdo|vlv +h1j1/ exuldo vrflhwlhv/ fkxufk
jurxsv/ srolwlfdo jurxsv, lw lv uhdolvwlf wr wklqn wkdw rqo| rqh jurxs fdq irup lq d yloodjh1 Iru wkh
rwkhu jurxsv/ wkh wkhru| zloo vhuyh dv d ehqfkpdun wr dqdo|l}h wkh phfkdqlvpv xqghuo|lqj wkh lpsdfw
ri lqhtxdolw| rq sduwlflsdwlrq/ zlwk wkh fdyhdw wkdw zkhq pxowlsoh jurxsv fdq irup wkh uhvxowv zloo
jhqhudoo| eh pruh dpeljxrxv1
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wkh| zloo vwudwli| lqwr krprjhqhrxv lqfrph jurxsv +h1j1/ Hssoh dqg Urphu/ 4<<4>
Ihuqdqgh} dqg Urjhuvrq/ 4<<9,1 Zkloh zh fdq h{shfw wkh uhvxowv khuh rewdlqhg
iru d vlqjoh jurxs wr krog zlwklq hdfk ri wkh pxowlsoh jurxsv/ lw lv srvvleoh wr jhw
frqwudglfwlqj uhvxowv lq wkh djjuhjdwh1 Wdnh iru h{dpsoh wkh rshq dffhvv fdvh/ lq
zklfk � jurxsv zloo irup vwduwlqj dw f xqwlo vrph zhdowk ohyho � eh|rqg zklfk qr
lqglylgxdo lv sduw ri dq| jurxs1 Lq wklv fdvh dq lqfuhdvh lq lqhtxdolw| zloo vkliw wkh
frpsrvlwlrq ri hdfk jurxs wr wkh ohiw/ dqg wklv pd| ciuhh xs* vrph ri wkh ulfkhu
phpehuv vr wkh| fdq irup dq � n �wk jurxs lqfoxglqj vrph � : �1 Djjuhjdwh
sduwlflsdwlrq pd| lq wklv fdvh eh kljkhu/ udwkhu wkdq orzhu/ hyhq lq wkh rshq dffhvv
fdvh1

Dqrwkhu dvvxpswlrq lq wkh deryh dqdo|vlv zdv wkdw phpehuv sdlg d sursruwlrqdo
wd{ rq lqfrph1 Wklv kdg wzr lpsolfdwlrqv1 Wkh �uvw zdv wkdw dq|rqh frxog vxvwdlq
wkh frvwv ri mrlqlqj d jurxs/ ehfdxvh e| gh�qlwlrq rqo| d iudfwlrq ri wkhlu lqfrph
zdv wdnhq1 Wkh h{foxvlrq ri srru shrsoh iurp d jurxs wkhq fuxfldoo| ghshqghg rq
wkh dydlodelolw| ri d cuhvwulfwhg dffhvv* whfkqrorj|/ udwkhu wkdq rq vhoi0uhvwudlqw1 Wkh
vhfrqg lpsolfdwlrq zdv wkdw iru wkh zkroh jurxs d ulfkhu lqglylgxdo zdv suhihudeoh wr
d srru rqh/ ehfdxvh kh ru vkh frqwulexwhg pruh1 Wklv jhqhudwhg rxu cvruwlqj* uhvxow1

Vxssrvh lqvwhdg wkdw jurxs dfwlylwlhv zhuh �qdqfhg wkurxjk dq h{rjhqrxv oxps0
vxp wd{/ A 1 Lq wklv fdvh d qhz frqvwudlqw vkrxog eh dgghg wr wkh sureohp/ qdpho|
wkdw wkh lqglylgxdo fdq d�rug sd|lqj wkh phpehuvkls gxhv1 Iru hyhu| phpehu �
ri d jurxs ri vl}h M zh pxvw kdyh +� � A / l1h1 +� � �*M1 Lq wkh rshq dffhvv 0
vlqjoh jurxs fdvh rxu uhvxow wkdw wkh jurxs lv iruphg e| wkh srruhvw dfc �Wo lqglylgxdov
zrxog qr orqjhu krog1 Iluvw ri doo/ wkh yhu| srruhvw lqglylgxdov pd| qrw eh deoh
wr d�rug wkh frvwv ri sduwlflsdwlrq li wkhlu lqfrph lv orzhu wkdq A 1 Vhfrqg/ zlwklq
wkh vhw ri lqglylgxdov zkrvh lqfrph h{fhhgv A qr suhglfwlrq frxog eh pdgh rq zkr
h{dfwo| zrxog mrlq wkh jurxs dqg zkr zrxog qrw1 Doo wkh prgho frxog ghwhuplqh lv
dq htxloleulxp jurxs vl}h dw zklfk wkh qhw xwlolw| iru dq| phpehu h{dfwo| htxdov wkh
uhvhuydwlrq ohyho �� Lq wklv fdvh wkh suhvhqfh ri khwhurjhqhlw| lq suhihuhqfhv dqg2ru lq
lqglylgxdo rxwvlgh rswlrqv zrxog gholyhu suhglfwlrqv rq zkr vkrxog kdyh dq lqfhqwlyh
wr mrlq1 Iru h{dpsoh/ li lqglylgxdo rxwvlgh rswlrqv �� zhuh lqfuhdvlqj lq �/ zh frxog
vwloo suhglfw wkdw wkh jurxs zloo eh iruphg e| dq lqwhuydo d�fc �

Wo/ zkhuh wkh orzhu
erxqg �f lv gh�qhg e| wkh exgjhw frqvwudlqw +�f ' �*E�W��f� dqg wkh xsshu erxqg
�W lv gh�qhg e| wkh lqgl�huhqfh frqglwlrq �E�W � �f� � �*E�W � �f� ' ��W� Lq dq|
fdvh/ lw zloo vwloo eh wuxh wkdw li sduwlflsdwlrq ghfuhdvhv zkhq lqhtxdolw| lqfuhdvhv/ lw
zloo eh wkh uhodwlyho| ulfkhu shrsoh zkr vwd| rxw ri wkh jurxs1

Wkh lqwurgxfwlrq ri d oxps0vxp wd{ prgl�hv wkh dqdo|vlv ri wkh UD jurxs lq d
pruh vxevwdqwldo zd|1 Li idfw/ fhwhulv sdulexv/ lw lv qr orqjhu wuxh wkdw wkh phgldq
yrwhu zrxog eh pdgh ehwwhu r� e| d rqh wlph vkliw lq wkh frpsrvlwlrq ri wkh jurxs wr
wkh uljkw1 Lq idfw/ dv orqj dv dq lqglylgxdo lv deoh wr sd| phpehuvkls gxhv/ hyhu|rqh
orrnv wkh vdph wr wkh rwkhu jurxs phpehuv1 Hqulfklqj wkh prgho zlwk wkh srvvlelolw|
ri lglrv|qfudwlf lqfrph vkrfnv/ d olplwhg oldelolw| dujxphqw pd| sxvk lq wkh gluhfwlrq
wkdw d ulfk lqglylgxdo lv uhodwlyho| pruh cghvludeoh* wkdq d srru rqh ehfdxvh kh2vkh
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kdv d kljkhu suredelolw| ri ehlqj deoh wr sd| wkh ihh lq wkh hyhqw ri dq dgyhuvh vkrfn1

D vwurqj dvvxpswlrq ri wkh wkhruhwlfdo iudphzrun suhvhqwhg lq wklv sdshu lv wkh
vhpl0olqhdulw| ri wkh xwlolw| ixqfwlrq/ dqg lq sduwlfxodu wkh idfw wkdw lqfrph grhv qrw
hqwhu �E��� Uhprylqj wklv dvvxpswlrq zrxog fhuwdlqo| d�hfw rxu uhvxowv dqg eulqj
ulvn0vkdulqj lqwr wkh slfwxuh1 Wkh lpsdfw ri khwhurjhqhlw| rq jurxs vl}h dqg frpsr0
vlwlrq zrxog wkhq ghshqg rq wkh uhodwlyh frvwv dqg ehqh�wv ri wkh lqvxudqfh ixqfwlrq
ri wkh jurxs yhuvxv wkh orfdo sxeolf jrrg surylvlrq1 Wkh dqdo|vlv ri jurxs frpsrvl0
wlrq zkhq lqglylgxdov kdyh khwhurjhqhrxv ulvnv lq wkh frqwh{w ri jurxs ohqglqj kdv
ehhq frqgxfwhg/ dprqj wkh rwkhuv/ e| Jkdwdn +5333, dqg Vdgrxohw +4<<<,1 Zkloh
wkh iruphu suhglfwv dq cdvvruwdwlyh pdwfklqj* uhvxow zkhuhe| jurxsv duh iruphg e|
lqglylgxdov zlwk lghqwlfdo ulvnv/ wkh odwwhu �qgv frqglwlrqv xqghu zklfk khwhurjhqhrxv
jurxsv irup lq zklfk wkh ohvv ulvn| phpehuv ri wkh jurxs uhfhlyh wudqvihuv iurp wkh
ulvnlhu rqhv1

Uhjduglqj wkh ghflvlrq surfhvv lq wkh uhvwulfwhg dffhvv prgho/ zh kdyh pdgh wkh
dvvxpswlrq crqh khdg rqh yrwh*1 Uhdolvwlfdoo|/ lq pdq| jurxsv wkh uhodwlyho| ulfkhu
lqglylgxdov pd| kdyh juhdwhu lq xhqfh +gluhfw ru lqgluhfw, rq wkh ghflvlrqv1 Li wklv
ihdwxuh zhuh lqfrusrudwhg lq rxu dqdo|vlv ri UD htxloleulxp/ lw zrxog qrw xqghuplqh
rxu frqfoxvlrq/ exw vlpso| uhlqirufh wkh srvvlelolw| wkdw dq lqfuhdvh lq lqhtxdolw| ohdgv
wr dq lqfuhdvh ri sduwlflsdwlrq/ wkxv dffhqwxdwlqj wkh gl�huhqfh ehwzhhq wkh RD dqg
wkh UD htxloleuld1

Ilqdoo|/ zh fkrrvh wr glvuhjdug wkh srvvlelolw| wkdw dowuxlvp pd| d�hfw lqglylgxdo
ghflvlrqv wr mrlq jurxsv +ru wr dgplw shrsoh lqwr d jurxs,1 Dq| dvvxpswlrq lq wklv
gluhfwlrq zrxog ri frxuvh d�hfw rxu uhvxowv1

Rxu prgho kdv kljkoljkwhg vrph dvshfwv ri wkh olqn ehwzhhq lqhtxdolw| dqg sdu0
wlflsdwlrq lq jurxsv1 Zh pd| vxppdul}h rxu uhvxowv lq irxu pdlq srlqwv=

l, lqhtxdolw| kdv dq dpeljxrxv lpsdfw rq sduwlflsdwlrq>
ll, fhwhulv sdulexv/ zkhq lqhtxdolw| lv kljkhu zh fdq h{shfw wkh uhodwlyho| ulfkhu

lqglylgxdov wr vwd| rxw ri wkh jurxsv/ li wkh| kdyh uhodwlyho| ohvv wr jdlq>
lll, xqghu rshq dffhvv/ wkh lpsdfw ri lqhtxdolw| ghshqgv rq wkh vkdsh ri wkh

lqfrph glvwulexwlrq dw wkh erwwrp>
ly, xqghu uhvwulfwhg dffhvv/ wkh lpsdfw ri lqhtxdolw| ghshqgv rq wkh vkdsh ri wkh

lqfrph glvwulexwlrq durxqg wkh phdq dqg wkh wrs1
Lq zkdw iroorzv zh wxuq wr wkh hpslulfdo dqdo|vlv wr wu| dqg vkhg oljkw rq vrph ri

wkh dpeljxlwlhv suhvhqw lq wkh wkhru| dqg wr whvw wkh suhglfwlrqv ri wkh prgho1

6 Wkh gdwd

Wkh gdwd zh zloo eh xvlqj frph iurp wzr uhfhqw vxuyh|v frqgxfwhg e| wkh Zruog
Edqn= wkh Wdq}dqld Vrfldo Fdslwdo dqg Sryhuw| Vxuyh| +VFSV, ri 4<<8 dqg wkh Wdq0
}dqld Kxpdq Uhvrxufh Ghyhorsphqw Vxuyh| +KUGV, ri 4<<61 Wkh VFSV vdpsohg
46:9 uxudo krxvhkrogv/ dvnlqj d eurdg vhw ri txhvwlrqv rq jurxs phpehuvkls/ jurxs
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frpsrvlwlrq dqg shuirupdqfh/ dqg dovr rq wkh ydoxhv dqg ghjuhh ri vrfldo wlhv lq wkh
frppxqlw|1 Iru dssur{lpdwho| kdoi ri wkh krxvhkrogv lq wkh vdpsoh/ gdwd rq ghpr0
judsklf fkdudfwhulvwlfv dqg h{shqglwxuh zdv dovr froohfwhg1 Dq dowhuqdwlyh vrxufh ri
lqirupdwlrq rq yloodjh0ohyho djjuhjdwhv lv wkh KUGV= dowkrxjk wkh vxuyh|hg krxvh0
krogv pd| eh gl�huhqw/ wkh foxvwhuv ri wkh vrfldo fdslwdo vxuyh| duh doo frpsulvhg lq wklv
odwwhu/ eurdghu vxuyh|1 Zkhuh xvhixo wr uhphg| wkh lqfrpsohwh fryhudjh ri wkh VFSV/
wklv frlqflghqfh zloo eh h{sorlwhg1 Lq wklv vhfwlrq/ vrph ghvfulswlyh vwdwlvwlfv iurp wkh
VFSV zloo eh suhvhqwhg wr jdlq vrph lqvljkw lqwr wkh gl�xvlrq dqg fkdudfwhulvwlfv ri
dvvrfldwlrqdo dfwlylw| lq rxu vdpsoh14:

^Lqvhuw wdeoh 4`

Dffruglqj wr wkh VFSV/ :5 shufhqw ri wkh lqglylgxdov lq wkh vdpsoh zhuh phpehuv
ri vrph jurxs/ wkh dyhudjh qxpehu ri jurxsv shu sduwlflsdqw ehlqj 4191 Wdeoh 4 olvwv
wkh pdlq w|shv ri jurxsv/ uhsruwlqj wkh shufhqwdjh ri wkh wrwdo vdpsoh zkr ehorqj wr
wkh jlyhq jurxs+v,1 Zh zloo fodvvli| wkh ydulrxv jurxsv xqghu wkuhh eurdg fdwhjrulhv=
+l, uholjlrxv/ vxfk dv fkxufkhv +mrlqhg e| 48( ri wkh uhvsrqghqwv,/ Pxvolp jurxsv
dqg prvtxhv +9(,> +ll, srolwlfdo +45(,> dqg +lll, hfrqrplf/ lqfoxglqj exuldo vrflhwlhv
+45(,/ zrphq*v jurxsv +8(,/ iduphuv* jurxsv +8(,/ frrshudwlyhv +5(,/ urwdwlqj fuhglw
dvvrfldwlrqv +4(,/ dqg gdlu|2fdwwoh uhdulqj jurxsv +4(,1 Wkh fkdudfwhulvwlfv ri wkh
gl�huhqw jurxsv fdq eh ghvfulehg zlwk wkh khos ri wdeoh 514;

^Lqvhuw wdeoh 5`

Sdqho D ri wkh wdeoh frqwdlqv lqirupdwlrq rq wkh rujdql}dwlrqdo uxohv ri wkh jurxsv/
zkloh sdqho E vxppdul}hv wkh ghjuhh ri khwhurjhqhlw| ri wkh phpehuv1 Vwduwlqj iurp
wkh wrs sdqho/ iru doo fdwhjrulhv ri jurxsv pruh wkdq kdoi ri wkh uhvsrqghqwv uhsruw wkdw
wkh| mrlqhg yroxqwdulo|1 D vljql�fdqw sursruwlrq ri phpehuvklsv iru uholjlrxv jurxsv
rffxu e| eluwk +69(,> lq wkh uhvw ri wkh fdvhv phpehuv ri srolwlfdo dqg hfrqrplf
jurxsv duh hlwkhu uhtxluhg wr mrlq +46( dqg 49(/ uhvshfwlyho|, ru sd| d ihh +68( dqg
4<(/ uhvshfwlyho|,1 Dssur{lpdwho| 6<( ri wkh uhvsrqghqwv uhsruw wkdw wkhlu jurxsv
duh vxssruwhg e| dq h{whuqdo djhqf|= lq prvw fdvhv/ wkh djhqf| lv dq QJR +6<(
iru uholjlrxv/ 73( iru srolwlfdo/ dqg 87( iru hfrqrplf jurxsv,/ rwkhu uhohydqw ixqglqj
vrxufhv ehlqj wkh jryhuqphqw iru srolwlfdo dvvrfldwlrqv +86(, dqg wkh fkxufk iru
uholjlrxv rqhv +74(,1 Hqirufhphqw phfkdqlvpv ydu| dprqj wkh gl�huhqw fdwhjrulhv=
zkhq wkhuh lv d ihh dqg phpehuv gr qrw sd| lw/ fkdqfhv ri ehlqj h{shoohg duh kljk
iru srolwlfdo dqg hfrqrplf jurxsv +derxw 73(,/ zkloh doprvw ;3( ri wkh phpehuv ri
uholjlrxv dvvrfldwlrqv uhsruw wkdw qrwklqj kdsshqv1

4:Iru d ghwdlohg ghvfulswlrq ri wkh Wdq}dqld Vrfldo Fdslwdo dqg Sryhuw| Vxuyh|/ wkh uhdghu lv
uhihuuhg wr Qdud|dq +4<<:,1

4;Wkh txhvwlrqv rq jurxs rujdql}dwlrqdo vwuxfwxuh olvwhg lq wdeoh 5 zhuh pdlqo| dvnhg wr shrsoh
zkr vdlg wkh| zhuh phpehuv ri wkh uhvshfwlyh jurxs1
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Lq sdqho E zh wxuq wr wkh ghjuhh ri khwhurjhqhlw| ri wkh phpehuv lq whupv ri
hwkqlf lghqwlw|/ w|sh ri hfrqrplf dfwlylw|/ dqg lqfrph ohyho1 Wklv gdwd gl�huv iurp
wkh phdvxuhv ri khwhurjhqhlw| zh zloo xvh lq wkh pxowlyduldwh dqdo|vlv xqghu wzr
uhvshfwv= +l, wkh �jxuhv lq wdeoh 5 uhihu wr khwhurjhqhlw| zlwklq wkh jurxs/ zkloh lq
rxu uhjuhvvlrqv zh zloo olqn sduwlflsdwlrq wr khwhurjhqhlw| lq wkh zkroh yloodjh +dv
uhtxhvwhg e| wkh wkhru|,> +ll, wkh gdwd lq wdeoh 5 frphv iurp lqglylgxdo uhvsrqvhv
wr txhvwlrqv gluhfwo| dlphg dw dvvhvvlqj krprjhqhlw| dprqj jurxs phpehuv1 Lq wkh
pxowlyduldwh dqdo|vlv/ rq wkh frqwudu|/ zh zloo frqvwuxfw phdvxuhv ri khwhurjhqhlw|
vwduwlqj iurp wkh sulplwlyhv/ l1h1 iurp udz gdwd rq lqglylgxdo hwkqlflw|/ hgxfdwlrq/
hfrqrplf dfwlylw|/ lqfrph dqg dvvhwv1

Uhjduglqj wkh hwkqlf frpsrvlwlrq ri wkh jurxsv/ lq wkh ydvw pdmrulw| ri wkh fdvhv/
jurxs phpehuvkls lv rshq wr dq|rqh= rqo| iru hfrqrplf jurxsv/ :( ri wkh uhvsrqghqwv
vd| wkdw wkh phpehuv doo ehorqj wr wkh vdph fodq ru wuleh14< Jurxs phpehuv duh dovr
glyhuvh lq wkh w|sh ri dfwlylw| rq zklfk wkh| hduq wkhlu olylqj1 Dssur{lpdwho| :; wr
;: shufhqw ri wkh uhvsrqghqwv frqvlghu wkh jurxsv cpl{hg* xqghu wklv uhvshfw1 Djdlq/
rqo| iru hfrqrplf jurxsv wkh iudfwlrq uhsruwlqj wkdw cdoo* +cprvw*, phpehuv pdnh d
olylqj lq wkh vdph zd| lv vljql�fdqw/ qdpho| :( +47(,1 Lq d vhsdudwh txhvwlrq/ wkh
vdph lqglylgxdov zhuh dvnhg zkhwkhu wkh ohdghuv ri wkh jurxsv pdgh d olylqj lq d
gl�huhqw zd| iurp wkh uhvw ri wkh phpehuv= lq wklv fdvh/ 65 wr 67 shufhqw ri wkh
shrsoh dqvzhuhg c|hv*1 Ilqdoo|/ doo jurxsv vhhp wr djjuhjdwh shrsoh zlwk gl�huhqw
lqfrph ohyhov= rqo| 4( ri wkh uhvsrqghqwv uhsruwhg wkdw wkh phpehuv zhuh doo ulfk
ru doo srru/ dqg 48 wr 5< shufhqw �ghshqglqj rq wkh w|sh ri jurxs� vdlg wkdw wkhuh
zdv olwwoh lqfrph glyhuvlw| dprqj wkh sduwlflsdqwv1

Ryhudoo/ wkh hylghqfh uhsruwhg lq sdqho E vhhpv wr vxjjhvw wkdw wkh lqglylgxdov
lq rxu vdpsoh gr qrw vruw lqwr kljko| krprjhqhrxv jurxsv1 Dw ohdvw lq sulqflsoh/
wkhuhiruh/ wkhuh lv vfrsh iru gl�huhqwldo lqfhqwlyh phfkdqlvpv dprqj uhodwlyho| ulfk
dqg uhodwlyho| srru shrsoh/ dv vwuhvvhg e| wkh wkhru|1

7 Hpslulfdo vwudwhj|

Wkh �uvw prgho zh zloo hvwlpdwh uhodwhv wkh lqglylgxdo ghflvlrq wr sduwlflsdwh lq d
jurxs wr lqglylgxdo dwwulexwhv dv zhoo dv yloodjh0ohyho yduldeohv/ dprqj zklfk lqhtxdo0
lw|1 Wkh vwuxfwxudo htxdwlrqv xqghuo|lqj rxu hvwlpdwhv fdq eh suhvhqwhg dv iroorzv1
Wkh h{shfwhg qhw ehqh�w iurp sduwlflsdwlrq iru lqglylgxdo � lq yloodjh � lv=

�W

��
' q�f�� n ��M� n BC� n 0�� +46,

zkhuh f�� lv d yhfwru ri lqglylgxdo fkdudfwhulvwlfv/ vxfk dv djh/ vh{/ hgxfdwlrq/ dqg
zhdowk> M� lv d yhfwru ri yloodjh fkdudfwhulvwlfv/ vxfk dv dyhudjh zhdowk/ khwhurjhqhlw|

4<Wkh uhodwlyh lpsruwdqfh ri hwkqlf d!oldwlrq iru wklv fdwhjru| ri jurxsv frpsduhg wr wkh rwkhuv
lv qrw vxusulvlqj/ jlyhq wkdw wuledo olqnv fdq hqodujh wkh vfrsh iru uhflsurflw| dqg hqirufhphqw
phfkdqlvpv lq hfrqrplf wudqvdfwlrqv +Od Ihuudud/ 4<<:,1
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lq hgxfdwlrq / lq hfrqrplfv dfwlylw|/ lq wuleh/ dqg lqfrph lqhtxdolw|> C� phdvxuhv
lqfrph ru dvvhwv lqhtxdolw| lq yloodjh �/ dqg 0�� lv dq huuru whup qrupdoo| glvwulexwhg
zlwk phdq 3 dqg yduldqfh j�� Wkh yhfwruv qc � dqg B duh sdudphwhuv1 Zh gr qrw re0
vhuyh wkh codwhqw* yduldeoh �W

��
/ exw rqo| wkh fkrlfh pdgh e| wkh lqglylgxdo/ zklfk wdnhv

ydoxh 4 +sduwlflsdwh, li wkh h{shfwhg qhw ehqh�w lv srvlwlyh/ dqg 3 +qrw sduwlflsdwh,
rwkhuzlvh=

��� ' � li �W

��
: f +47,

��� ' f li �W

��
� f +48,

Wkh surelw prgho +46,0+48, zloo eh hvwlpdwhg/ fruuhfwlqj iru khwhurvnhgdvwlflw| dqg
foxvwhulqj ri wkh uhvlgxdov dw wkh yloodjh ohyho1

D srwhqwldo frqfhuq zlwk wkh deryh vwudwhj| lv wkdw lqhtxdolw| lv phdvxuhg zlwk
huuru ru wkdw lw lv hqgrjhqrxv/ lq wkdw kljkhu sduwlflsdwlrq pd| fuhdwh rssruwxqlwlhv
iru wkh srru wr dgydqfh dqg ghfuhdvh lqhtxdolw|1 Wr dffrxqw iru wklv srvvlelolw|/
zh hvwlpdwh d olqhdu suredelolw| prgho dqg lqvwuxphqw lqhtxdolw| xvlqj jhrjudsklfdo
yduldeohv1 Wkh wzr0vwdjh0ohdvw0vtxduhv prgho hvwlpdwhg lv lq wklv fdvh=

��� ' q�f�� n ��M� n BC� n 0�� +49,

C� ' >�f� n ��M� n b~� n #
�

+4:,

zkhuh ��� lv htxdo wr 4 li lqglylgxdo � lq yloodjh � lv phpehu ri vrph jurxs dqg
3 rwkhuzlvh> f��c M� dqg C� duh dv deryh> f� frqwdlqv yloodjh ohyho dyhudjhv iru
wkh yduldeohv f��> ~� lv d yhfwru ri lqvwuxphqwv> �qdoo|/ qc �c Bc >c �c b duh yhfwruv ri
sdudphwhuv1 Wkh yduldeoh C� lv wkxv hvwlpdwhg dv lq +4:, dqg lwv suhglfwhg ydoxh
vxevwlwxwhg lqwr +49,/ fruuhfwlqj wkh vwdqgdug huuruv1 Wkh nh| dvvxpswlrq iru wkh wzr
vwdjh hvwlpdwlrq ri wklv olqhdu suredelolw| prgho lv wkdw ~� lv fruuhodwhg zlwk C� exw
xqfruuhodwhg zlwk 0���

Diwhu hvwlpdwlqj wkh edvlf uhgxfhg irup zh zloo wxuq wr d pruh vshfl�f suhglfwlrq
ri wkh prgho/ qdpho| wkdw zkhq lqhtxdolw| lv kljkhu/ sduwlflsdwlrq vkrxog eh uhodwlyho|
ohvv dwwudfwlyh iru uhodwlyho| ulfkhu shrsoh1 Wr whvw wklv suhglfwlrq zh zloo uhsodfh
h{suhvvlrq +46, zlwk wkh dxjphqwhg irup

�W

��
' q�f�� n ��M� n BC� n l��� n 1C���� n 0�� +4;,

zkhuh ��� lv wkh gl�huhqfh ehwzhhq lqglylgxdo �*v dvvhwv dqg wkh dyhudjh lq yloodjh �1
D srvlwlyh ydoxh ri ��� fkdudfwhul}hv d ulfkhu wkdq dyhudjh lqglylgxdo1 Rxu frqmhfwxuh
lv wkdw wkh vljq rq wkh lqwhudfwlrq whup ehwzhhq ��� dqg wkh lqhtxdolw| phdvxuh C�

vkrxog eh qhjdwlyh1 Vlqfh uhodwlyh zhdowk pd| fdswxuh vrph xqrevhuydeoh lqglylgxdo
fkdudfwhulvwlfv zklfk lq xhqfh sduwlflsdwlrq uhjdugohvv ri wkh cuhodwlyh ehqh�wv* h{0
sodqdwlrq sursrvhg e| wkh wkhru|/ zh vkdoo wu| dqg vkdushq rxu whvw e| h{sorlwlqj wkh
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gl�huhqfh ehwzhhq cremhfwlyh* dqg cvxemhfwlyh* uhodwlyh zhdowk1 Wkh odwwhu whvw zloo eh
looxvwudwhg ehorz1

Uhjduglqj wkh uroh ri wkh vkdsh ri wkh lqfrph glvwulexwlrq xqghu gl�huhqw dffhvv
uxohv/ zh zloo whvw wkh suhglfwlrqv ri rxu prgho e| hvwlpdwlqj wkh surelw prgho +46,0
+48, vhsdudwho| iru RD dqg UD jurxsv/ dqg xvlqj lqhtxdolw| phdvxuhv zlwk ydu|lqj
ghjuhhv ri vhqvlwlylw| wr wkh orzhu yv1 xsshu sduw ri wkh lqfrph glvwulexwlrq1 Dffruglqj
wr rxu wkhruhwlfdo iudphzrun/ wkh qhjdwlyh lpsdfw ri lqhtxdolw| lq rshq dffhvv jurxsv
vkrxog eh ehvw fdswxuhg e| lqhtxdolw| lqgh{hv wkdw sxw d orw ri zhljkw rq khwhurjhqhlw|
lq wkh orzhu sduw ri wkh glvwulexwlrq1 Wkh srwhqwldo srvlwlyh uroh ri lqhtxdolw| lq UD
jurxsv/ lqvwhdg/ vkrxog eh ehvw fdswxuhg e| phdvxuhv wkdw hpskdvl}h khwhurjhqhlw|
lq wkh plggoh dqg xsshu sduw ri wkh glvwulexwlrq1

Ilqdoo|/ wkh odvw sduw ri rxu hpslulfdo dqdo|vlv zloo h{soruh vrph lvvxhv qrw gl0
uhfwo| olqnhg wr wkh prgho suhvhqwhg lq wklv sdshu/ exw zklfk zh �qg lqwhuhvwlqj dqg
zruwk lqyhvwljdwlqj jlyhq wkh ulfkqhvv ri wkh gdwd vhw1 Lq sduwlfxodu/ zh zloo h{dplqh
krz lqhtxdolw| uhodwhv wr uhohydqw jurxs fkdudfwhulvwlfv/ qdpho| jurxs frpsrvlwlrq
dqg ixqfwlrqlqj1 Yduldeoh gh�qlwlrqv/ dv zhoo dv vxppdu| vwdwlvwlfv/ duh uhsruwhg lq
dsshqgl{ E1

8 Lqhtxdolw| dqg jurxs phpehuvkls

814 Edvlf uhjuhvvlrqv

Wdeoh 6 suhvhqwv rxu hvwlpdwhv ri wkh edvlf prgho1 Wkh ghshqghqw yduldeoh lv d gxpp|
wdnlqj ydoxh 4 li wkh uhvsrqghqw �jhqhudoo| wkh khdg ri wkh krxvhkrog� lv phpehu ri
dw ohdvw rqh jurxs1 Wkh lqglylgxdo frqwurov lqfoxgh= djh/ vh{/ dqg hgxfdwlrq ri wkh
uhvsrqghqw> krxvhkrog vl}h/ dqg d gxpp| htxdo wr rqh li wkh uhvsrqghqw kdv ehhq
olylqj lq wkh vdph yloodjh dw ohdvw iru wkh sdvw whq |hduv1 Lqglylgxdo zhdowk lv phdvxuhg
wkurxjk dq cdvvhw lqgh{* frqvwuxfwhg lq wkh vxuyh| e| dvvljqlqj suhghwhuplqhg zhljkwv
wr wkh rzqhuvkls ri ydulrxv gxudeoh frqvxpswlrq jrrgv153 Wkh dyhudjh ri wklv lqgh{
dw wkh yloodjh ohyho/ dv zhoo dv wkh cvl}h* ri wkh yloodjh lq whupv ri srsxodwlrq/ duh
lqfoxghg dprqj wkh uhjuhvvruv wr frqwuro iru srwhqwldo gl�huhqfhv lq wkh cghpdqg* iru
sduwlflsdwlrq dfurvv frppxqlwlhv1 Uhjlrqdo gxpplhv duh dovr lqfoxghg1

Wkh h{sodqdwru| yduldeohv lq zklfk zh duh prvw lqwhuhvwhg duh phdvxuhv ri khw0
hurjhqhlw| dprqj uhvlghqwv lq wkh yloodjh/ dqg lq sduwlfxodu=

l, lqhtxdolw|/ phdvxuhg zlwk wkh Jlql frh!flhqw exlow iurp wkh dvvhwv lqgh{ ri doo
uhvsrqghqwv iurp wkh yloodjh>

ll, wuledo iudjphqwdwlrq/ phdvxuhg wkurxjk wkh iroorzlqj ciudfwlrqdol}dwlrq* lqgh{=

53Wkh gxudeoh frqvxpswlrq jrrgv dqg zhljkwv xvhg zhuh wkh iroorzlqj= ydq ru wuxfn/ fdu/ prwru0
f|foh/ elf|foh/ vhzlqj pdfklqh @ 49/ udglr @ ;/ wdeoh @ 9/ ehg/ forfn ru zdwfk @ 7/ fkdlu @ 6/ odps
@ 51 Li wkh dvvhw zdv qrw zrunlqj/ wkhvh zhljkwv zhuh dssur{lpdwho| kdoyhg1
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zkhuh r&� lv wkh vkduh ri uhvsrqghqwv lq yloodjh � zkr ehorqj wr wuleh &/ dqg lq hdfk
yloodjh wkhuh lv d qxpehu g� ri gl�huhqw wulehv1 Wklv lqgh{ uhsuhvhqwv wkh suredelolw|
wkdw wzr udqgrpo| gudzq lqglylgxdov lq wkh vdph yloodjh ehorqj wr gl�huhqw wulehv>

lll, khwhurjhqhlw| lq hfrqrplf dfwlylw|/ phdvxuhg zlwk dq lqgh{ dqdorjrxv wr +4<,/
zkhuh & ghqrwhv dq lqglylgxdo*v hfrqrplf dfwlylw| udwkhu wkdq wuleh>54

ly, khwhurjhqhlw| lq hgxfdwlrq/ phdvxuhg dv wkh vwdqgdug ghyldwlrq ri wkh kljkhvw
judgh lq vfkrro rewdlqhg e| krxvhkrog khdgv lqwhuylhzhg lq wkh yloodjh1

Ehiruh frpphqwlqj rq rxu hvwlpdwhv/ zh vkrxog sdxvh wr glvfxvv rxu fkrlfh ri wkh
lqhtxdolw| yduldeoh1 Vhoi0uhsruwhg krxvhkrog h{shqglwxuh lv dovr dydlodeoh iurp wkh
VFSV dqg KUGV dqg fdq eh xvhg wr exlog lqfrph lqhtxdolw| phdvxuhv1 Vlploduo|/
wkh KUGV frqwdlqv gdwd rq wkh qxpehu dqg vl}h ri vkdpedv +ru jdughqv, rzqhg e|
d krxvhkrog/ dqg fdq eh xvhg wr frqvwuxfw dq lqgh{ ri odqg lqhtxdolw|1 Zh fkrrvh
wr hpsor| dvvhw lqhtxdolw| iru d ydulhw| ri uhdvrqv1 Iluvw ri doo/ frpsduhg wr lqfrph
lqhtxdolw|/ lqhtxdolw| lq dvvhwv lv olnho| wr eh ohvv hqgrjhqrxv/ dqg d ehwwhu phdvxuh ri
shupdqhqw lqhtxdolw| lq wkh yloodjh1 Vhfrqg/ zkloh odqg lqhtxdolw| pd| qrw vx�hu iurp
wkh vdph hqgrjhqhlw| sureohp dv lqfrph lqhtxdolw|/ lw lv qrw fohdu wkdw lw fdswxuhv
gl�huhqfhv lq uhodwlyh zhdowk= iru h{dpsoh/ dq lqglylgxdo zkr vroho| uholhv rq idup
oderu dqg fxowlydwhv wzr vkdpedv vkrxog qrw eh frqvlghuhg ulfkhu wkdq d jryhuqphqw
hpsor|hh zkr pd| qrw rzq d vkdped1 Ilqdoo|/ wkhuh lv pxfk pruh yduldwlrq lq wkh
Jlql frh!flhqw exlow iurp dvvhwv +plq @ 149/ pd{ @ 19</ vwg1 ghy1 @ 144, wkdq lq
wkh Jlql exlow iurp h{shqglwxuh +plq @ 146/ pd{ @ 177/ vwg1 ghy1 @ 139, ru iurp
odqg +plq @ 157/ pd{ @ 19;/ vwg1 ghy1 @ 143,1 Zh kdyh hvwlpdwhg doo uhjuhvvlrqv
xvlqj lqfrph dqg odqg lqhtxdolw| lq sodfh ri dvvhwv lqhtxdolw|/ dqg rxu uhvxowv zhuh
jhqhudoo| vlplodu lq txdolwdwlyh whupv/ wkrxjk wkh frh!flhqwv rq lqhtxdolw| zhuh qrw
dozd|v vljql�fdqw lq vwdwlvwlfdo whupv155

^Lqvhuw wdeoh 6`

Wkh �uvw froxpq ri wdeoh 6 suhvhqwv wkh edvholqh vshfl�fdwlrq ri rxu surelw prgho/
lqfoxglqj lqglylgxdo dqg yloodjh frqwurov exw qrw khwhurjhqhlw| phdvxuhv1 Wkh djh dqg
vh{ ri wkh uhvsrqghqw gr qrw vhhp wr pdwwhu yhu| pxfk/ zkloh hgxfdwlrq kdv d srvlwlyh
dqg vljql�fdqw lpsdfw rq wkh suredelolw| ri ehlqj phpehu ri d jurxs156 Krxvhkrog
vl}h dqg wkh ohqjwk ri uhvlghqfh lq wkh yloodjh gr qrw kdyh d vljql�fdqw lpsdfw rq
sduwlflsdwlrq1 Rq wkh rwkhu kdqg/ wkh vl}h ri wkh frppxqlw| lq whupv ri srsxodwlrq
kdv d qhjdwlyh h�hfw rq sduwlflsdwlrq udwhv/ wkrxjk qrw dozd|v vwdwlvwlfdoo| vljql�fdqw

54Wkh prvw frpprq dfwlylwlhv duh= zrunlqj rq rzq idup/ jryhuqphqw hpsor|hh/ vhoi0hpsor|hg/
dqg uhwluhg1

55Uhvxowv duh dydlodeoh iurp wkh dxwkruv1
56Dv zloo eh fohdu iurp froxpqv 6 dqg 7/ wklv h�hfw lv sduwo| gxh wr wkh idfw wkdw hgxfdwlrq khuh

sur{lhv iru lqglylgxdo zhdowk/ qrw lqfoxghg dprqj wkh uhjuhvvruv1
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dw frqyhqwlrqdo ohyhov1 Dyhudjh zhdowk lq wkh yloodjh lv srvlwlyho| dvvrfldwhg zlwk
jurxs phpehuvkls/ vxjjhvwlqj wkdw sduwlflsdwlrq pd| eh d cqrupdo jrrg*157

Lq froxpq 5 zh lqwurgxfh ydulrxv phdvxuhv ri khwhurjhqhlw| dw wkh yloodjh ohyho1
Qhlwkhu wuledo iudfwlrqdol}dwlrq qru khwhurjhqhlw| lq hgxfdwlrq wxuq rxw wr eh vljql�0
fdqw lq rxu uhjuhvvlrq1 Wkh glyhuvlw| ri hfrqrplf dfwlylwlhv �zklfk pljkw eh uhohydqw
iru wkh cfrqvxpswlrq* lqwhusuhwdwlrq� lv dovr qrw vljql�fdqw= rqh srvvleoh uhdvrq lv
wkdw wkhuh lv qrw pxfk yduldwlrq lq wklv yduldeoh= doprvw ;7 shufhqw ri wkh uhvsrqghqwv
ehorqj wr wkh vdph fdwhjru|/ l1h1 ciduphuv*1 Rq wkh frqwudu|/ wkh hvwlpdwhg frh!flhqw
rq cJlql* lv qhjdwlyh dqg vljql�fdqw dw wkh 4 shufhqw ohyho= lqfuhdvhg lqhtxdolw| lq
rqh*v yloodjh kdv d qhjdwlyh h�hfw rq wkh olnholkrrg wkdw vrpherg| zloo mrlq d jurxs1
Edvhg rq wkh pdujlqdo frh!flhqwv ri wkh surelw prgho lq wdeoh 6/ dq lqfuhdvh lq cJlql*
e| rqh vwdqgdug ghyldwlrq ghfuhdvhv wkh suredelolw| ri sduwlflsdwlqj lq d jurxs e|
derxw 7 shufhqwdjh srlqwv1 Wklv lv txlwh d vl}hdeoh h�hfw li frpsduhg wr wkh rwkhu
ghwhuplqdqwv ri sduwlflsdwlrq= iru h{dpsoh/ lw lv doprvw wkuhh wlphv wkh h�hfw ri rqh
pruh |hdu ri hgxfdwlrq1

Lq wkh odvw wzr froxpqv zh frqvlghu qrq olqhdu h�hfwv ri lqglylgxdo lqfrph rq
sduwlflsdwlrq1 Wklv lv sduwo| wr yhuli| wkdw rxu uhvxowv rq lqhtxdolw| duh qrw d vwdwlvwlfdo
duwlidfw1 Lq idfw/ li wkh uhodwlrqvkls ehwzhhq lqglylgxdo lqfrph dqg jurxs sduwlflsdwlrq
zhuh frqfdyh dqg zh rplwwhg qrqolqhdu lqfrph whupv iurp wkh vshfl�fdwlrq/ zh pd|
�qg d qhjdwlyh dqg vljql�fdqw frh!flhqw rq Jlql hyhq li lqhtxdolw| shu vh zhuh qrw
d ghwhuplqdqw ri sduwlflsdwlrq158 Lq wklv fdvh/ dgglqj qrqolqhdu lqfrph whupv wr wkh
uhjuhvvlrq vkrxog zlsh rxw wkh h�hfw ri lqhtxdolw|1 Zh fdq vhh iurp froxpq 6 wkdw/
zkhq lqwurgxfh lqglylgxdo dvvhwv dqg lwv vtxduh/ Jlql uhwdlqv d qhjdwlyh dqg vljql�fdqw
frh!flhqw1 Wkh frh!flhqwv rq lqglylgxdo dvvhwv vxjjhvw wkdw wkh uhodwlrqvkls ehwzhhq
lqglylgxdo zhdowk dqg sduwlflsdwlrq lv lqfuhdvlqj dqg frqfdyh1 Ilqdoo|/ lq froxpq 7
zh ixuwkhu h{soruh qrqolqhdulwlhv e| lqwurgxflqj wzr gxpplhv wkdw lqglfdwh zkhwkhu
wkh uhvsrqghqw ehorqjv wr wkh �uvw ru wkh odvw zhdowk txduwloh1 Zh �qg wkdw wkh|
kdyh/ uhvshfwlyho|/ d qhjdwlyh dqg d srvlwlyh frh!flhqw/ wkrxjk qrw kljko| vljql�fdqw1
Rq wkh rwkhu kdqg/ wkh frh!flhqw rq lqhtxdolw| lv txlwh urexvw dqg idluo| vwdeoh lq
doo wkhvh vshfl�fdwlrqv1

815 Lqvwuxphqwlqj Jlql

Ehiruh surfhhglqj zlwk pruh vshfl�f whvwv ri rxu wkhru|/ zh qhhg wr ghdo zlwk wkh
srwhqwldo hqgrjhqhlw| ri wkh yduldeoh Jlql dqg zlwk wkh srvvlelolw| ri phdvxuhphqw
huuru1 Lq idfw/ zh pd| frqmhfwxuh wkdw d kljk ghjuhh ri sduwlflsdwlrq pd| uhgxfh
lqhtxdolw| e| jhqhudwlqj rssruwxqlwlhv ri dgydqfhphqw iru wkh srru lq whupv ri hg0

57Zh pxvw eh fduhixo lq lqwhusuhwlqj wklv olqn lq d fdxvdo vhqvh/ jlyhq wkdw kljkhu zhdowk lq wkh
frppxqlw| pljkw eh d frqvhtxhqfh +udwkhu wkdq d fdxvh, ri kljkhu ohyhov ri vrfldo fdslwdo +vhh
Qdud|dq dqg Sulwfkhww/ 4<<<,1

58Wklv srlqw kdv ehhq glvfxvvhg lq wkh khdowk hfrqrplfv olwhudwxuh zkhq dvvhvvlqj wkh lpsdfw ri
lqfrph lqhtxdolw| rq khdowk rxwfrphv +Judyhooh/ 4<<;,1
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xfdwlrq/ gl�xvlrq ri lqirupdwlrq/ sxeolf jrrg surylvlrq/ hwf1 Dovr/ yloodjhv surqh wr
vrfldo dfwlylwlhv pd| kdyh kljkhu ohyhov ri ulvn0vkdulqj/ zklfk zrxog dwwhqxdwh wkh gli0
ihuhqfhv lq h{shqglwxuh dprqj wkhlu phpehuv +wkrxjk wklv zrxog eh ohvv ri d frqfhuq
li zh kdg d uholdeoh phdvxuh ri shupdqhqw zhdowk,1 Ilqdoo|/ zh zdqw wr dffrxqw iru
wkh srvvlelolw| ri phdvxuhphqw huuru iru wkh yduldeoh Jlql1

Wr dgguhvv wkh deryh sureohpv/ zh hvwlpdwh d olqhdu suredelolw| prgho xvlqj wzr0
vwdjh0ohdvw0vtxduhv/ dqg lqvwuxphqwlqj Jlql zlwk ghprjudsklf frqwurov dqg zlwk wkh
iroorzlqj jhrjudsklf yduldeohv=

+l, wkh dyhudjh suhflslwdwlrq lq wkh cfulwlfdo prqwk+v,*/ l1h1 lq wkrvh prqwkv ri
wkh jurzlqj vhdvrq lq zklfk vfduflw| ri udlq fdq mhrsdugl}h wkh kduyhvw wkh prvw159

Wkh fulwlfdo prqwkv zhuh lghqwl�hg e| orrnlqj dw wkh sdwwhuqv ri udlq lq wkh gl�huhqw
uhjlrqv/ h1j1 xqlprgdo yhuvxv elprgdo +Jrpphv dqg Krxvvldx/ 4<;5,/ dqg e| fkhfnlqj
wkh fdohqgduv iru wkh uhohydqw fursv1 Jlyhq wkdw djulfxowxuh lv wkh pdlq dfwlylw| lq
uxudo Wdq}dqld/ zh h{shfw wr �qg d qhjdwlyh uhodwlrqvkls ehwzhhq wklv phdvxuh ri udlq
dqg lqhtxdolw| lq wkh yloodjh>

+ll, udlqidoo yduldelolw|/ l1h1 wkh vwdqgdug ghyldwlrq ri wkh prqwko| suhflslwdwlrq
gxulqj wkh |hdu1 Wkh kljkhu wklv yduldelolw|/ wkh pruh yxoqhudeoh wr vkrfnv vkrxog eh
shrsoh zkr uho| rq iduplqj wr hduq d olylqj/ khqfh wkh kljkhu lqhtxdolw|>

+lll, dyhudjh whpshudwxuh gxulqj wkh |hdu +lq F ghjuhhv,>
+ly, whpshudwxuh yduldelolw|/ l1h1 wkh vwdqgdug ghyldwlrq ri prqwko| whpshudwxuh1
+y, phgldq glvwdqfh ri yloodjh krxvhkrogv iurp wkh olyhvwrfn pdunhw>
+yl, phgldq glvwdqfh ri yloodjh krxvhkrogv iurp wkh pdunhw iru idup surgxfwv>
+yll, d gxpp| iru yloodjhv orfdwhg lq wrxulvwlf duhdv/ h1j1 Nlolpdqmdur ru rwkhu

qdwlrqdo sdunv/ zklfk sodxvleo| kdyh survshfwv iru kljkhu hduqlqjv e| d ihz shrsoh1

^Lqvhuw wdeoh 7`

Wdeoh 7 suhvhqwv wkh vlpsoh olqhdu suredelolw| prgho +iru frpsdulvrq, dqg wkh
wzr vwdjh ohdvw vtxduhv hvwlpdwhv ri rxu sduwlflsdwlrq uhjuhvvlrq15: Zh fdq vhh wkdw
wkh frh!flhqw rq lqhtxdolw| uhpdlqv qhjdwlyh dqg vljql�fdqw dw vwdqgdug ohyhov hyhq
diwhu lqvwuxphqwdwlrq/ dqg lwv ydoxh lv qrw wrr gl�huhqw iurp wkdw rewdlqhg zlwkrxw
lqvwuxphqwlqj Jlql1 Wklv vhhpv wr vxjjhvw wkdw rxu frqfhuqv derxw uhyhuvh fdxvdwlrq
dqg phdvxuhphqw huuru duh qrw zduudqwhg hpslulfdoo|1 Lqghhg/ wkh Kdxvpdq whvw idlov
wr uhmhfw wkh mrlqw qxoo ri zhdn h{rjhqhlw| dqg qr phdvxuhphqw huuru lq Jlql/ dqg
dffruglqj wr wkh Vdujdq ryhulghqwl�fdwlrq whvw rxu lqvwuxphqwv duh ydolg1

59Wkh rqo| |hdu iru zklfk zh frxog �qg prqwko| suhflslwdwlrq gdwd plqxwh e| plqxwh lv 4<;:1
Ghvslwh wkh odj ehwzhhq wkh |hdu ri wkh vrfldo fdslwdo vxuyh| dqg 4<;:/ wkh odwwhu lv uhfrjql}hg dv
d cw|slfdo* |hdu lq whupv ri suhflslwdwlrq +Jrpphv dqg Shwudvvl/ 4<<7,/ dqg vkrxog wkhuhiruh eh
dghtxdwh wr uhodwh wr cshupdqhqw* zhdowk dv phdvxuhg e| dvvhw rzqhuvkls1

5:Uhvxowv iurp wkh �uvw vwdjh uhjuhvvlrq duh dydlodeoh1 Wkh U vtxduh lq wkdw uhjuhvvlrq lv 1941
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816 Gl�huhqwldo lpsdfw ri lqhtxdolw| iru wkh ulfk dqg wkh srru

Dq lpsruwdqw txhvwlrq lv zkhwkhu wkh qhjdwlyh h�hfw ri lqhtxdolw| rq sduwlflsdwlrq
krogv dfurvv krxvhkrogv zlwk gl�huhqw zhdowk ohyhov/ ru udwkhu li wkhuh lv d v|vwhpdwlf
whqghqf| iru ulfkhu +ru srruhu, lqglylgxdov wr gurs rxw ri jurxsv zkhq lqhtxdolw|
lqfuhdvhv1 Wklv txhvwlrq lv dgguhvvhg lq wdeoh 81

^Lqvhuw wdeoh 8`

Lq wkh �uvw froxpq wdeoh 8 wkh gl�huhqfh ehwzhhq wkh dvvhw lqgh{ ri wkh uhvsrq0
ghqw*v krxvhkrog dqg wkh yloodjh dyhudjh lv lqfoxghg dprqj wkh uhjuhvvruv1 Wklv
yduldeoh phdvxuhv krz pxfk ulfkhu +ru srruhu/ li wkh yduldeoh wdnhv d qhjdwlyh ydoxh,
wkdq wkh dyhudjh qhljkeruv wkh uhvsrqghqw lv1 Dq lqwhudfwlrq whup ehwzhhq wklv gli0
ihuhqfh dqg wkh Jlql frh!flhqw lv dovr lqfoxghg/ wr vhh li lqfuhdvhg lqhtxdolw| kdv d
gl�huhqwldo lpsdfw rq wkh sduwlflsdwlrq ri wkrvh shrsoh zkr duh deryh +ru ehorz, wkh
dyhudjh1

Wkh frh!flhqw rq cDvvhwv deryh dyhudjh* vkrzv wkdw/ fhwhulv sdulexv/ lqglylgxdov
iurp ulfkhu krxvhkrogv duh pruh olnho| wr eh phpehuv ri vrph jurxs15; Wkh qhjdwlyh
frh!flhqw rq wkh lqwhudfwlrq whup/ krzhyhu/ vkrzv wkdw lw lv suhflvho| wkh culfkhu
wkdq dyhudjh* zkr duh ohvv olnho| wr mrlq ru vwd| lq jurxsv zkhq lqhtxdolw| lqfuhdvhv1
Rxu lqwhusuhwdwlrq iru wklv uhvxow lv wkdw wkh hfrqrplf jdlqv iurp sduwlflsdwlrq duh
dv|pphwulf dqg wkdw zkhq orz0lqfrph krxvhkrogv ehfrph srruhu dqg kljk0lqfrph
rqhv ehfrph ulfkhu/ wkh odwwhu kdyh ohvv wr jdlq iurp mrlqlqj d jurxs1 Wklv lv txlwh
sodxvleoh iru jurxsv vxfk dv/ iru h{dpsoh/ exuldo vrflhwlhv ru zrphq*v jurxsv/ zkhuh
wkh jdlqv iurp sduwlflsdwlrq duh qrw sursruwlrqdo wr lqglylgxdo zhdowk dqg zkhuh wkh
ulfk kdyh ohvv wr jdlq iurp sduwlflsdwlqj uhodwlyh wr wkh srru15<

Rqh pd| dujxh wkdw uhodwlyh zhdowk fdswxuhv vrph xqrevhuydeoh lqglylgxdo fkdu0
dfwhulvwlfv wkdw d�hfw sduwlflsdwlrq lqghshqghqwo| ri wkh cuhodwlyh ehqh�wv* wkdw fdq
eh rewdlqhg iurp wkh jurxs1 Lq wkh qh{w wzr froxpqv zh dgguhvv wklv frqfhuq e| h{0
sorlwlqj wkh qdwxuh ri cSduwlflsdwru| Sryhuw| Dvvhvvphqw* ri wkh VFSV1 Lq dgglwlrq wr
froohfwlqj lqirupdwlrq rq dvvhw rzqhuvkls/ wklv vxuyh| dvnhg hdfk uhvsrqghqw wr udqn
klv ru khu krxvhkrog rq d vfdoh iurp 4 wr 8/ 4 ehlqj cyhu| srru*/ 5 csrru*/ 6 cdyhudjh*/
7 culfk*/ dqg 8 cyhu| ulfk*1 Vhsdudwho|/ d pl{hg jurxs ri shrsoh iurp wkh yloodjh zdv
dvnhg wr djuhh rq d gh�qlwlrq iru wkh �yh fdwhjrulhv dqg wkhq udqn wkhpvhoyhv dqg

5;Gxh wr wkh srwhqwldo hqgrjhqhlw| sureohp/ lw lv txhvwlrqdeoh wkdw wklv olqn fdq eh lqwhusuhwhg lq
d fdxvdo vhqvh1 Wzr frqvlghudwlrqv fdq eh pdgh wr uhgxfh wkh lpsruwdqfh ri wkh uhyhuvh fdxvdolw|
dujxphqw khuh1 Iluvw/ wkh ehqh�wv ri sduwlflsdwlrq pd| eh cvrfldo* udwkhu wkdq clqglylgxdo* +Qdud|dq
dqg Sulwfkhww/ 4<<<,1 Vhfrqg/ rxu dvvhwv lqgh{ uhihuv wr wkh hqwluh krxvhkrog/ dqg qrw mxvw wr wkh
lqglylgxdo zkr sduwlflsdwhv1

5<Wklv hylghqfh lv frqvlvwhqw zlwk rwkhu hpslulfdo vwxglhv ri wkh ghwhuplqdqwv ri froohfwlyh dfwlrq
+h1j1/ Jdvsduw hw do1/ 4<<;,/ zklfk vkrz wkdw sduwlflsdwlrq �lq wkh irup ri oderu frqwulexwlrq wr
wkh surylvlrq ri d sxeolf jrrg� lv kljkhu iru wkrvh lqglylgxdov zkr fdq h{shfw wr ehqh�w uhodwlyho|
pruh iurp wkh sxeolf jrrg1
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wkh krxvhkrogv lqfoxghg lq wkh vxuyh| vdpsoh dffruglqj wr wkrvh fdwhjrulhv163 Xvlqj
wklv lqirupdwlrq/ zh exlog d phdvxuh ri cvxemhfwlyh ryhuhvwlpdwlrq* e| vxewudfwlqj wkh
vfruh dvvljqhg e| wkh hydoxdwlrq jurxs iurp wkh vfruh vhoi0dvvljqhg e| wkh uhvsrqghqw1
D srvlwlyh ydoxh ri wklv yduldeoh lqglfdwhv wkdw wkh uhvsrqghqw shufhlyhv klp ru khuvhoi
ulfkhu wkdq wkh frppxqlw| grhv/ dqg ylfh yhuvd iru d qhjdwlyh ydoxh1

Zh wkhuhiruh hvwlpdwh wkh vdph vshfl�fdwlrq dv lq froxpq 4/ vsolwwlqj wkh vdp0
soh ehwzhhq shrsoh zkr xqghuhvwlpdwh ru fruuhfwo| udqn wkhpvhoyhv +froxpq 5,/ dqg
shrsoh zkr ryhuhvwlpdwh wkhpvhoyhv +froxpq 6,1 Wkh frh!flhqwv rq wkh lqglylgxdo
frqwurov dqg rq dyhudjh yloodjh dvvhwv duh vlplodu ehwzhhq wkh wzr vxe0vdpsohv> wkrvh
rq lqhtxdolw|/ lqvwhdg/ duh uhpdundeo| gl�huhqw1 Lq sduwlfxodu/ wkh qhjdwlyh h�hfw ri
lqhtxdolw| rq sduwlflsdwlrq rqo| krogv iru wkrvh shrsoh zkr ryhuhvwlpdwh wkhlu udqn1
Wkh frh!flhqwv rq cDvvhwv deryh dyhudjh* dqg rq wkh lqwhudfwlrq whup zlwk cJlql*
gr qrw vljql�fdqwo| gl�hu iurp }hur iru wkh vxe0vdpsoh ri cxqghuhvwlpdwruv ru qhx0
wudo*/ zkloh wkh| gr iru wkh vxe0vdpsoh ri cryhuhvwlpdwruv*1 Lq rwkhu zrugv/ shrsoh
zkrvh remhfwlyh zhdowk lv kljkhu wkdq dyhudjh gr qrw uhvsrqg wr lqfuhdvhg lqhtxdolw|
gl�huhqwo| iurp srruhu lqglylgxdov li wkh| xqghuhvwlpdwh ru fruuhfwo| hvwlpdwh wkhlu
uhodwlyh zhdowk1 Rq wkh frqwudu|/ shrsoh zkrvh remhfwlyh zhdowk lv kljkhu wkdq dyhu0
djh dqg zkr eholhyh wr eh hyhq ulfkhu wkdq wkh| duh/ uhvsrqg wr lqfuhdvhg lqhtxdolw|
e| sduwlflsdwlqj ohvv1

Rxu lqwhusuhwdwlrq ri wkhvh uhvxowv lv wkh iroorzlqj1 Hdfk lqglylgxdo*v ghflvlrq wr
eh sduw ri d jurxs ghshqgv rq wkh h{shfwhg qhw ehqh�w iurp phpehuvkls1 Frqwuroolqj
iru doo rwkhu uhohydqw idfwruv/ wzr lqglylgxdov zlwk wkh vdph zhdowk vkrxog kdyh wkh
vdph remhfwlyh ehqh�wv dqg frvwv iurp sduwlflsdwlqj1 Li rqh ri wkhp eholhyhv wr eh
ulfkhu wkdq kh ru vkh dfwxdoo| lv uhodwlyh wr wkh uhvw ri wkh yloodjh/ dqg wkh rwkhu eholhyhv
wr eh srruhu/ wkh glyhujhqfh lq wkhlu uhdfwlrq wr lqfuhdvhg lqhtxdolw| frxog eh gxh wr
wkh frqylfwlrq wkdw ulfkhu shrsoh kdyh ohvv wr jdlq iurp sduwlflsdwlqj lq jurxsv zlwk
srruhu shrsoh1 Erwk lqglylgxdov lq rxu wkrxjkw h{shulphqw kdyh wkh vdph zhdowk1
Wkh rqh zkr ryhuhvwlpdwhv klv ru khu udqn eholhyhv wkdw zkhq lqhtxdolw| lqfuhdvhv
kh ru vkh zloo eh uhodwlyho| ulfkhu wkdq wkh rwkhu srwhqwldo phpehuv ri wkh jurxs
dqg zloo kdyh ohvv wr jdlq/ khqfh vwd|v rxw1 Wkh rwkhu rqh grhv wkh rssrvlwh164 Wkh
sodxvlelolw| ri wklv lqwhusuhwdwlrq zloo eh uhlqirufhg lq vhfwlrq 9/ zkhuh wkh dqdo|vlv lv
frqgxfwhg vhsdudwho| iru gl�huhqw nlqgv ri jurxsv iurp zklfk ulfk dqg srru shrsoh
kdyh gl�huhqw ehqh�wv1

63Wkh jurxs hydoxdwlrq surfhvv lv ghvfulehg lq Qdud|dq +4<<:,/ fk151 Iru dq hpslulfdo dqdo|vlv ri
wkh ghwhuplqdqwv ri vxemhfwlyh zhoiduh/ vhh Udydoolrq dqg Ornvklq +4<<<,1

64Dqrwkhu srvvleoh lqwhusuhwdwlrq lv wkdw wkh vhohfwlrq lqwr hlwkhu vxe0vdpsoh lv hqgrjhqrxv/ h1j1
lw lv ehfdxvh wkh| duh qrw sduw ri dq| jurxs wkdw wkh zhdowk ri lqglylgxdov ehorqjlqj wr wkh vhfrqg
vxe0vdpsoh lv xqghuhvwlpdwhg e| wkh hydoxdwlrq whdp1 Lq rughu iru wklv remhfwlrq wr eh frpshoolqj/
rqh vkrxog dujxh wkdw wkh eldv lq wkh whdp*v hydoxdwlrq ri wkrvh zkr duh qrw phpehuv ri dq| jurxs
lv v|vwhpdwlfdoo| lq wkh gluhfwlrq ri xqghuhvwlpdwlqj wkhlu zhdowk1 Krzhyhu/ lw lv yhu| olnho| wkdw
vxfk d eldv/ li lw h{lvwv/ zrxog jr lq wkh rssrvlwh gluhfwlrq1
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817 Vnhzhgqhvv ri wkh lqfrph glvwulexwlrq dqg dffhvv uxohv

Zh qh{w lqyhvwljdwh wkh uhodwlrqvkls ehwzhhq wkh vkdsh ri wkh glvwulexwlrq ri zhdowk
dqg wkh lpsdfw ri lqhtxdolw| xqghu gl�huhqw dffhvv uxohv1 Lq wkh wrs sdqho ri wdeoh 9/
rxu ghshqghqw yduldeoh lv d gxpp| htxdo wr 4 li wkh uhvsrqghqw ehorqjv wr dqg rshq
dffhvv jurxs +fkxufk/ Pxvolp/ dqg srolwlfdo jurxsv, dqg 3 rwkhuzlvh1 Lq wkh erwwrp
sdqho/ wkh ghshqghqw yduldeoh wdnhv wkh ydoxh 4 li wkh uhvsrqghqw lv d phpehu ri d
uhvwulfwhg dffhvv jurxs +exuldo vrflhw|/ zrphq*v jurxs/ iduphuv*/ gdlu|2fdwwoh uhdulqj
jurxs/ frrs/ urvfd, dqg 3 rwkhuzlvh1 H{sodqdwru| yduldeohv lqfoxgh lqglylgxdo dqg
yloodjh frqwurov/ soxv ydulrxv phdvxuhv ri lqhtxdolw|1 Wkh lghd lv wr h{sorlw wkh idfw
wkdw gl�huhqw phdvxuhv duh vhqvlwlyh wr gl�huhqw sduwv ri wkh lqfrph glvwulexwlrq/ wr
olqn rxu uhvxowv wr wkh suhglfwlrqv ri wkh wkhru|1

^Lqvhuw wdeoh 9`

Wkh �uvw froxpq ri wdeoh 9 uhsruwv wkh pdujlqdo surelw frh!flhqw rq dvvhw lq0
htxdolw| zkhq wkh lqhtxdolw| lqgh{ xvhg lv wkh Jhqhudol}hg Hqwurs| zlwk sdudphwhu
htxdo wr 51 Wklv phdvxuh lv yhu| vhqvlwlyh wr zhdowk gl�huhqfhv dw wkh wrs ri wkh
glvwulexwlrq exw qrw dw wkh erwwrp1 Dv zh fdq vhh/ lq wkh erwwrp sdqho ri wkh wdeoh
lw kdv d srvlwlyh dqg vljql�fdqw frh!flhqw/ zkloh lq wkh wrs sdqho lw lv qhjdwlyh dqg
qrw vljql�fdqw1 D vlplodu sdwwhuq rewdlqv zkhq wkh Jlql frh!flhqw lv xvhg +froxpq
wzr,1 Jlql lv lq idfw prvw vhqvlwlyh wr gl�huhqfhv durxqg wkh phgldq1 Wkhvh �qglqjv
duh frqvlvwhqw zlwk wkh dqdo|vlv ri vhfwlrq 51515/ zkhuh zh vkrzhg wkdw lqhtxdolw|
fdq lqfuhdvh sduwlflsdwlrq lq uhvwulfwhg dffhvv jurxsv li wkhuh duh vljql�fdqw lqfrph
glvsdulwlhv lq wkh plggoh dqg wrs sduw ri wkh glvwulexwlrq +vhh �jxuh 5d,1

Lq wkh wklug dqg irxuwk froxpq ri wdeoh 9/ lqvwhdg/ zh xvh lqhtxdolw| phdvxuhv yhu|
vhqvlwlyh wr wkh erwwrp sduw ri wkh glvwulexwlrq/ qdpho| wkh Dwnlqvrq lqgh{ +zlwk sd0
udphwhu 5, dqg wkh vwdqgdug ghyldwlrq ri wkh orjdulwkp ri dvvhwv1 Wkh uhvxowv duh qrz
txlwh gl�huhqw= lqhtxdolw| lv qr orqjhu vljql�fdqw lq UD jurxsv/ zkloh lw kdv d qhjd0
wlyh dqg vljql�fdqw lpsdfw rq sduwlflsdwlrq lq rshq dffhvv jurxsv1 Wklv lv frqvlvwhqw
zlwk wkh dqdo|vlv lq vhfwlrq 51514/ zkhuh zh vkrzhg wkdw lqfuhdvhg lqhtxdolw| orzhuv
sduwlflsdwlrq li wkhuh duh vx!flhqw glvsdulwlhv lq wkh orzhu sduw ri wkh glvwulexwlrq
+vhh �jxuh 4e,1

Dqrwkhu zd| wr uhdg wkhvh uhvxowv lv wr orrn dw wdeoh 9 e| urz1 Lq RD jurxsv +wrs
sdqho, zh idlo wr fdswxuh wkh qhjdwlyh lpsdfw ri lqhtxdolw| li zh xvh phdvxuhv wkdw
gr qrw glvfulplqdwh vx!flhqwo| ehwzhhq vlwxdwlrqv zkhuh cwkh srru duh doo srru* dqg
vlwxdwlrqv zkhuh uhohydqw gl�huhqfhv h{lvw zlwklq wkh erwwrp txlqwlohv1 Zh fdswxuh
lqvwhdg wklv lpsdfw zkhq zh xvh phdvxuhv olnh Dwnlqvrq dqg wkh Vwdqgdug Ghyldwlrq ri
Orjv1 Lq UD jurxsv +erwwrp sdqho,/ rq wkh rwkhu kdqg/ zh fdswxuh wkh srvlwlyh h�hfw
ri lqhtxdolw| rq sduwlflsdwlrq zkhq zh xvh lqhtxdolw| phdvxuhv zklfk duh vhqvlwlyh
wr gl�huhqfhv durxqg wkh plggoh dqg wrs sduwv ri wkh glvwulexwlrq/ exw zh grq*w
jhw vljql�fdqw uhvxowv zlwk wkh rwkhu phdvxuhv1 Kdylqj dq dffxudwh phdvxuh ri wkh
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vnhzhgqhvv ri wkh lqfrph glvwulexwlrq vhhpv wr pdwwhu wr xqghuvwdqg wkh gl�huhqwldo
lpsdfw ri lqhtxdolw| rq sduwlflsdwlrq e| wkh ulfk dqg wkh srru165

9 Lqhtxdolw| dqg jurxs fkdudfwhulvwlfv

Ilqdoo|/ zh dgguhvv wkh txhvwlrq ri zkhwkhu lqhtxdolw| lv v|vwhpdwlfdoo| dvvrfldwhg
zlwk fhuwdlq fkdudfwhulvwlfv ri wkh jurxsv/ erwk lq whupv ri frpsrvlwlrq dqg lq whupv
ri ixqfwlrqlqj1 Wdeoh : suhvhqwv wkh surelw pdujlqdo frh!flhqwv iurp d vhw ri uh0
juhvvlrqv ri ydulrxv jurxs fkdudfwhulvwlfv rq dvvhwv lqhtxdolw|/ frqwuroolqj iru dyhudjh
dvvhwv lq wkh yloodjh/ khwhurjhqhlw| lq vfkrrolqj dqg lq hfrqrplf dfwlylw|/ dqg wuledo
iudfwlrqdol}dwlrq1 Hdfk urz lq wkh wdeoh uhihuv wr d gl�huhqw ghshqghqw yduldeoh +doo
gxpplhv/ olvwhg rq wkh ohiw,/ dqg hdfk froxpq wr d gl�huhqw w|sh ri jurxs +olvwhg rq
wrs,1 Hdfk fhoo wkhuhiruh uhsruwv wkh frh!flhqw rq cJlql* iurp d vhsdudwh uhjuhvvlrq166

Wkh w|shv ri jurxsv frqvlghuhg duh= uholjlrxv +fkxufk/ prvtxh/ ru Pxvolp jurxs,/
srolwlfdo/ dqg �yh ri wkh prvw zlghvsuhdg chfrqrplf* jurxsv= exuldo vrflhwlhv/ zrphq*v
jurxsv/ iduphuv* dvvrfldwlrqv/ frrshudwlyhv dqg urwdwlqj vdylqj dqg fuhglw dvvrfldwlrqv
+URVFDv,1 Exuldo vrflhwlhv duh hvvhqwldoo| d phdqv ri srrolqj uhvrxufhv wr rujdql}h
dqg sd| iru xqh{shfwhg h{shqvhv vxfk dv ixqhudov1 Wkhuh lv lq jhqhudo rqo| rqh exuldo
vrflhw| lq d yloodjh/ vr wkdw li ulfk dqg srru shrsoh zdqw wr sduwlflsdwh/ wkh| zloo
eh phpehuv ri wkh vdph vrflhw|1 Zkloh wkhuh duh qr ihhv/ doo phpehuv duh vxssrvhg
wr sd| dqg surylgh oderu zkhq vrphrqh glhv1 Iru wklv uhdvrq/ zh fdq wklqn wkdw
srru shrsoh kdyh uhodwlyho| pruh wr jdlq wkdq ulfk shrsoh iurp ehlqj phpehuv lq
d exuldo vrflhw|1 Zrphq*v jurxsv fdq vhuyh d ydulhw| ri ixqfwlrqv1 Vrph ri wkhp
duh hvvhqwldoo| srolwlfdo rujdql}dwlrqv/ rwkhuv vhuyh uholjlrxv ru vrfldo sxusrvhv/ rwkhuv
vwloo vhuyh hfrqrplf ixqfwlrqv1 Dprqj wkhvh duh plfurhqwhusulvh dfwlylwlhv vxfk dv wuhh
sodqwlqj/ ehhu euhzlqj/ dqg fuhglw surylvlrq167 Djdlq/ wkh srvvlelolw| wr wdnh sduw lq
wklv nlqg ri dfwlylwlhv lv uhodwlyho| ohvv dsshdolqj iru shrsoh dw wkh wrs hqg ri wkh lqfrph
vfdoh1 Iduphuv* dvvrfldwlrqv ghdo zlwk djulfxowxudo surgxfwlrq dqg ihuwlol}huv/ dqg dv
vxfk fdq frpsulvh erwk ulfk dqg srru phpehuv1 Ilqdoo|/ frrshudwlyhv dqg Urwdwlqj
Vdylqjv dqg Fuhglw Dvvrfldwlrqv +URVFDv, vhuyh wkh xvxdo ixqfwlrqv ghvfulehg lq wkh
olwhudwxuh1

^Lqvhuw wdeoh :`

65D vlplodu sdwwhuq hphujhv zkhq d vlqjoh lqgh{ lv xvhg +h1j1 wkh Jhqhudol}hg Hqwurs| ru wkh
Dwnlqvrq lqgh{, ydu|lqj wkh ydoxhv ri wkh sdudphwhuv1 Uhvxowv duh dydlodeoh iurp wkh dxwkruv1

66Lq jhqhudo/ wkh txhvwlrqv rq jurxs frpsrvlwlrq dqg ixqfwlrqlqj ri wkh gl�huhqw jurxsv zhuh
dvnhg rqo| wr wkrvh lqglylgxdov zkr uhsruwhg wkdw wkh| zhuh phpehuv ri wkrvh sduwlfxodu jurxsv1
Frpsduhg wr wkh vdpsoh xvhg iru wkh phpehuvkls uhjuhvvlrqv/ wkrvh lqglylgxdov zkr gr qrw ehorqj
wr dq| jurxs duh ohiw rxw/ zkloh wkrvh zkr ehorqj wr pruh wkdq d jurxs duh dvnhg wkh vdph txhvwlrqv
pruh wkdq rqfh1 Hdfk gdwd srlqw xvhg lq wkh uhjuhvvlrqv lv wkhuhiruh wkh dvvhvvphqw ri rqh phpehu
ri wkh uhohydqw w|sh ri jurxs lq wkh yloodjh1

67Wkh vrxufh ri wkh lqirupdwlrq rq exuldo vrflhwlhv dqg zrphq*v jurxsv lv Qdud|dq +4<<:,/ s1891
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Wkh wrs kdoi ri wdeoh : vkrzv wkh lpsdfw ri lqhtxdolw| rq jurxs frpsrvlwlrq1 Lq
yloodjhv zlwk kljkhu lqhtxdolw| jurxs phpehuv duh jhqhudoo| pruh olnho| wr ehorqj wr
wkh vdph fodq ru wuleh +urz 4,1 Wkh| duh dovr pruh olnho| wr pdnh d olylqj lq wkh vdph
zd| +urz 5, dqg ohvv olnho| wr eh iurp d pl{hg lqfrph jurxs +urz 7,/ vxjjhvwlqj wkdw
zkhq lqhtxdolw| lqfuhdvhv shrsoh whqg wr vruw lqwr pruh krprjhqhrxv jurxsv1 Lw vkrxog
eh qrwhg wkdw wkhvh h�hfwv duh vljql�fdqw lq sduwlfxodu iru exuldo vrflhwlhv/ zrphq*v
jurxsv/ frrshudwlyhv dqg URVFDv/ l1h1 wkrvh jurxsv zkhuh wkh culfk* kdyh ohvv wr jdlq
li wkh uhvw ri wkh phpehuv ehfrph csrruhu*1 Iru wkhvh jurxsv wkh olnholkrrg wkdw wkh
�phpehuv duh doo srru� lv lq idfw kljkhu wkh kljkhu wkh lqhtxdolw| lq wkh yloodjh +urz
8,1 Wkhvh �qglqjv duh frqvlvwhqw zlwk wkh lqwhusuhwdwlrq rq wkh gl�huhqwldo lpsdfw ri
lqhtxdolw| iru ulfk dqg srru shrsoh jlyhq deryh1

Lq wkh erwwrp kdoi ri wdeoh : jurxs frpsrvlwlrq lv wdnhq dv jlyhq dqg wkh txhvwlrq
dvnhg lv= grhv kljkhu lqhtxdolw| kdup wkh ixqfwlrqlqj ri d jurxs lq dq| zd|B Ydulrxv
dvshfwv ri jurxs ixqfwlrqlqj duh frqvlghuhg1 Iluvw ri doo/ lq pruh xqhtxdo frppxqlwlhv
shrsoh duh ohvv olnho| wr uhvsrqg wkdw ghflvlrqv duh wdnhq e| yrwh +urz 9,1 Wkhuh vhhpv
wr eh d whqghqf| wrzdugv klhudufklf ghflvlrq0pdnlqj/ hvshfldoo| lq wkrvh jurxsv �
srolwlfdo dqg iduphuv* dvvrfldwlrqv� zkhuh erwk ulfk dqg srru phpehuv frh{lvw1 Wklv
lv ri sduwlfxodu lqwhuhvw zkhq hydoxdwlqj wkh h�hfw ri lqhtxdolw| rq csduwlflsdwlrq*
ehfdxvh/ dowkrxjk wklv h�hfw pd| qrw vkrz xs dv d ghfuhdvh lq udz phpehuvkls
qxpehuv/ wkh qdwxuh ri wkh jurxsv pd| vwloo eh qrw yhu| csduwlflsdwru|*1 Dovr/ zkhq
lqhtxdolw| lv kljkhu phpehuv ihho ohvv �hqfrxudjhg wr sduwlflsdwh� +urz :,/ djdlq
hvshfldoo| lq uholjlrxv dqg srolwlfdo jurxsv/ zkhuh phpehuv zlwk gl�huhqw ohyhov ri
zhdowk frh{lvw1

Zkhq dvnhg wr hydoxdwh wkh ixqfwlrqlqj ri wkhlu jurxsv/ shrsoh olylqj lq yloodjhv
zlwk kljkhu lqhtxdolw| duh ohvv olnho| wr uhsruw wkdw lw lv �jrrg� ru �h{fhoohqw� +urz
;,/ dowkrxjk wklv uhodwlrqvkls lv vwdwlvwlfdoo| vljql�fdqw rqo| iru uholjlrxv dqg srolwl0
fdo jurxsv1 Phpehuv ri srolwlfdo jurxsv whqg wr uhsruw wkdw wkh glvdgydqwdjh iurp
sduwlflsdwlqj lq wkh jurxs lv wkdw wkh| duh �plvlqiruphg� +urz <, zkhq lqhtxdolw| lv
kljkhu/ frqvlvwhqwo| zlwk wkh ohvv ghprfudwlf ghflvlrq surfhvv qrwhg deryh1 Rq wkh
rwkhu kdqg/ iru phpehuv ri exuldo vrflhwlhv dqg zrphq*v jurxs wkh pdlq glvdgydqwdjh
vhhpv wr eh edg hfrqrplf pdqdjhphqw +urz 43,/ h1j1 plvdssursuldwlrq ri ixqgv e|
vrph phpehu ru xqsur�wdeoh dfwlylwlhv1

Lq yloodjhv zlwk pruh lqfrph glvsdulwlhv/ wkh olnholkrrg wkdw phpehuvkls kdv lq0
fuhdvhg lq wkh sdvw irxu |hduv +urz 44, lv orzhu/ zklfk pd| eh vhhq dv dq lpsolflw
dvvhvvphqw ri edg shuirupdqfh1 Ilqdoo|/ lq pruh xqhtxdo duhdv jurxsv wkhpvhoyhv
lqwhudfw ohvv iuhtxhqwo| +urz 45,1 Wkh idfw wkdw wkh qhjdwlyh lpsdfw ri lqhtxdolw|
rq pdq| dvshfwv ri jurxs ixqfwlrqlqj lv hvshfldoo| vljql�fdqw iru exuldo vrflhwlhv dqg
zrphq*v jurxsv lv ri sduwlfxodu frqfhuq ehfdxvh lw uhyhdov d srwhqwldoo| shuyhuvh h�hfw
ri lqhtxdolw| rq jurxsv wkdw duh douhdg| frpsulvhg ri orz0lqfrph lqglylgxdov1

Vlplodu uhvxowv rewdlq zkhq rqh orrnv dw rwkhu glphqvlrqv ri cvrfldo fdslwdo*/ vxfk
dv wuxvw dqg frq lfw1 Lq sduwlfxodu/ fhwhulv sdulexv lqglylgxdov olylqj lq pruh xqhtxdo
yloodjhv duh ohvv olnho| wr wuxvw rwkhuv dqg pruh olnho| wr uhsruw wkdw wkhuh lv d kljk
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ghjuhh ri frq lfw lq wkh frppxqlw|168

: Frqfoxvlrqv

Wkh lpsdfw ri jurxs sduwlflsdwlrq rq hfrqrplf shuirupdqfh kdv uhfhlyhg lqfuhdvlqj
dwwhqwlrq lq wkh olwhudwxuh1 Wklv sdshu kdv dwwhpswhg wr xqghuvwdqg wkh ghwhuplqdqwv
ri jurxs phpehuvkls dqg krz jurxsv ixqfwlrq e| orrnlqj dw wkh uroh ri khwhurjhqh0
lw|/ dqg lq sduwlfxodu ri lqfrph lqhtxdolw|1 Xvlqj krxvhkrog ohyho gdwd iurp uxudo
Wdq}dqld/ zh kdyh dgguhvvhg irxu fdwhjrulhv ri txhvwlrqv1

Iluvw/ grhv pruh lqhtxdolw| ohdg wr ohvv phpehuvkls lq jurxsvB Wkh dqvzhu zh
kdyh vxjjhvwhg lv c|hv*1 Fhwhulv sdulexv/ lqglylgxdov olylqj lq yloodjhv zlwk kljkhu
lqhtxdolw| lq dvvhwv duh ohvv olnho| wr eh phpehuv ri jurxsv/ dqg wklv uhvxow lv urexvw
wr lqvwuxphqwdwlrq ri lqhtxdolw| zlwk jhrjudsklfdo yduldeohv1

Vhfrqg/ grhv lqhtxdolw| kdyh d gl�huhqw lpsdfw rq wkh ghflvlrq wr sduwlflsdwh iru
srru dqg ulfk shrsohB Zh kdyh vkrzq wkdw zkhq lqhtxdolw| lqfuhdvhv/ wkh ghfolqh
lq phpehuvkls lv kljkhu iru shrsoh zkr duh zhdowklhu wkdq wkhlu yloodjh dyhudjh1
Ixuwkhupruh/ kroglqj lqglylgxdo zhdowk frqvwdqw/ wklv h�hfw lv sduwlfxoduo| vljql�fdqw
iru wkrvh shrsoh zkr ryhuhvwlpdwh wkhlu uhodwlyh lqfrph udqn1

Wklug/ zh dvn li wkh vkdsh ri wkh lqfrph glvwulexwlrq pdwwhuv ghshqglqj rq wkh
dffhvv uxohv wr wkh jurxs1 Zh surylgh vxjjhvwlyh hylghqfh wkdw lqhtxdolw| kdv d
qhjdwlyh lpsdfw rq sduwlflsdwlrq lq rshq dffhvv jurxsv zkhq wkhuh duh zlgh glvsdulwlhv
lq wkh erwwrp sduw ri wkh glvwulexwlrq/ zkloh lw fdq dfwxdoo| lqfuhdvh sduwlflsdwlrq lq
uhvwulfwhg dffhvv jurxsv zkhq wkh glvsdulwlhv duh zlghu durxqg wkh phgldq +dqg wkh
phdq, ri wkh glvwulexwlrq1

Irxuwk/ zh h{soruh zkdw jurxs fkdudfwhulvwlfv duh dvvrfldwhg zlwk kljkhu lqhtxdo0
lw|1 Lq whupv ri jurxs frpsrvlwlrq/ zh �qg wkdw lqglylgxdov olylqj lq pruh xqhtxdo
yloodjhv whqg wr vruw lqwr krprjhqhrxv lqfrph jurxsv1 Lq whupv ri ghflvlrq pdnlqj
dqg jurxs ixqfwlrqlqj/ zh �qg wkdw zkhq lqhtxdolw| lqfuhdvhv= ghflvlrqv duh ohvv olnho|
wr eh wdnhq e| yrwh> phpehuv ihho ohvv hqfrxudjhg wr sduwlflsdwh/ dqg wkh| duh pruh
olnho| wr uhsruw srru jurxs shuirupdqfh dqg plvxvh ri ixqgv1

Wkrxjk idu iurp gh�qlwlyh/ wkh hylghqfh suhvhqwhg vhhpv fhuwdlqo| vxjjhvwlyh dqg
fdoov iru d ghhshu lqyhvwljdwlrq ri wkh phfkdqlvpv wkurxjk zklfk khwhurjhqhlw| dqg
lqhtxdolw| d�hfw lqglylgxdo lqfhqwlyhv wr sduwlflsdwh lq jurxsv1

Uhihuhqfhv

^4` Dohvlqd/ D1 dqg H1 Od Ihuudud +5333,/ �Sduwlflsdwlrq lq khwhurjhqhrxv frppx0
qlwlhv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ iruwkfrplqj1

68Wkhvh uhvxowv duh dydlodeoh iurp wkh dxwkruv1
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^5` Deudkdp/ D1/ M0P1 Edodqg dqg M0S1 Sodwwhdx +4<<;,/ �Jurxshv lqiruphov gh
vrolgdulwì gdqv xq elgrqylooh gx Wlhuv0Prqgh= oh fdv gh Nlehud/ Qdlurel�/ Qrq0
Pdufkdqg/ 5/ 5<0851

^6` Edodqg/ M10P1/ dqg M10S1 Sodwwhdx +4<<:,/ �Zhdowk lqhtxdolw| dqg h!flhqf| lq wkh
frpprqv/ Sduw L= Wkh xquhjxodwhg fdvh�/ R{irug Hfrqrplf Sdshuv/ 7</ 7840;51

^7` Edodqg/ M10P1 dqg G1 Ud| +4<<:,/ �Whfkqlfdo frpsohphqwdulwlhv dqg wkh lpsdfw
ri lqhtxdolw| rq froohfwlyh dfwlrq= Dq dssolfdwlrq wr wkh frpprqv�/ plphr1

^8` Edugkdq/ S1 dqg P1 Jkdwdn +4<<<,/ �Lqhtxdolw| dqg Froohfwlyh Dfwlrq Sureohpv=
Zdv Rovrq UljkwB�/ plphr1

^9` Ehujvwurp/ W1/ O1 Eoxph dqg K1 Yduldq +4<;9,/ �Rq wkh sulydwh surylvlrq ri
sxeolf jrrgv�/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 5</ 5807<1

^:` Ehuwudqg P1/ H1 Oxwwphu dqg V1 Pxoodlqdwkdq +5333,/ �Qhwzrun H�hfwv dqg
Zhoiduh Fxowxuhv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ iruwkfrplqj1

^;` Fdvh/ D1F1 dqg O1I1 Ndw} +4<<4,/ �Wkh Frpsdq| \rx Nhhs= Wkh H�hfwv ri
Idplo| dqg Qhljkerukrrg rq Glvdgydqwdjhg \rxwkv�/ QEHU Zrunlqj Sdshu
6:381

^<` Frohpdq/ M1 +4<<3,/ Irxqgdwlrqv ri Vrfldo Wkhru|/ Fdpeulgjh/ PD= Kduydug
Xqlyhuvlw| Suhvv1

^43` Fruqhv/ U1 dqg W1 Vdqgohu +4<<9,/ Wkh Wkhru| ri H{whuqdolwlhv/ Sxeolf Jrrgv/
dqg Foxe Jrrgv/ Fdpeulgjh Xqlyhuvlw| Suhvv1

^44` Gl Sdvtxdoh/ G1 dqg H1 Jodhvhu +4<<<,/ �Lqfhqwlyhv dqg vrfldo fdslwdo= Duh krph0
rzqhuv ehwwhu flwl}hqvB�/ Mrxuqdo ri Xuedq Hfrqrplfv/ 78+5, 6870;71

^45` Hssoh/ G1 dqg W1 Urphu +4<<4,/ �Prelolw| dqg Uhglvwulexwlrq�/ Mrxuqdo ri Sr0
olwlfdo Hfrqrp|/ <</ ;5;08;1

^46` Ihuqdqgh}/ U1 dqg U1 Urjhuvrq +4<<9,/ �Lqfrph Glvwulexwlrq/ Frppxqlwlhv/ dqg
wkh Txdolw| ri Sxeolf Hgxfdwlrq�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 4680971

^47` Jdvsduw/ I1/ P1 Mdeedu/ F1 Phodug/ dqg M1 Sodwwhdx +4<<;,/ �Sduwlflsdwlrq lq wkh
frqvwuxfwlrq ri d orfdo sxeolf jrrg= Dq dssolfdwlrq wr zdwhuvkhg ghyhorsphqw lq
Hwklrsld�/ Mrxuqdo ri Diulfdq Hfrqrplhv/ :+5,/ 48:0;71

^48` Jkdwdn/ P1 +5333,/ �Vfuhhqlqj e| wkh Frpsdq| \rx Nhhs= Mrlqw Oldelolw| Ohqg0
lqj dqg wkh Shhu Vhohfwlrq H�hfw�/ Hfrqrplf Mrxuqdo/ iruwkfrplqj1

^49` Jodhvhu/ H1/ G1 Odlevrq/ M1D1 Vfkhlqnpdq/ dqg F1O1 Vrxwwhu +4<<<,/ �Zkdw lv Vr0
fldo FdslwdoB Wkh Ghwhuplqdqwv ri Wuxvw dqg Wuxvwzruwklqhvv�/ QEHU Zrunlqj
Sdshu :5491
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^4:` Jrpphv/ U1 dqg Krxvvldx +4<;7,/ �Udlqidoo yduldelolw|/ w|shv ri jurzlqj vhd0
vrqv dqg fhuhdo |lhogv lq Wdq}dqld�/ Surfhhglqjv ri wkh Whfkqlfdo Frqihuhqfh rq
Folpdwh lq Diulfd/ Qr1 8<9/ Zruog Phwhrurorjlfdo Rujdql}dwlrq1

^4;` Jrpphv/ U1 dqg I1 Shwudvvl +4<<7,/ �Udlqidoo yduldelolw| dqg gurxjkw lq Vxe0
Vdkdudq Diulfd�/ Djurphwhrurorj| Vhulhv Zrunlqj Sdshu Qr1 </ Urph= IDR1

^4<` Judyhooh K1 +4<<;, �Krz pxfk ri wkh uhodwlrq ehwzhhq srsxodwlrq pruwdolw| dqg
xqhtxdo glvwulexwlrq ri lqfrph lv d vwdwlvwlfdo duwlidfwB� Eulwlvk Phglfdo Mrxuqdo
49=6;50;81

^53` Lvkdp/ M1/ G1 Qdud|dq dqg O1 Sulwfkhww +4<<8,/ �Grhv sduwlflsdwlrq lpsuryh shu0
irupdqfhB Hvwdeolvklqj fdxvdolw| zlwk vxemhfwlyh gdwd�/ Zruog Edqn Hfrqrplf
Uhylhz/ <+5,=4:805331

^54` Mhklho/ S1 dqg V1 Vfrwfkphu +4<<:,/ �Frqvwlwxwlrqdo Uxohv ri H{foxvlrq lq Mxulv0
glfwlrq Irupdwlrq�/ Zrunlqj Sdshu Qr1 564/ Judgxdwh Vfkrro ri Sxeolf Srolf|/
XF Ehunhoh|1

^55` Nqdfn V1 dqg S1 Nhhihu +4<<:, �Grhv vrfldo fdslwdo kdyh dq hfrqrplf sd|r�B D
furvv0frxqwu| lqyhvwljdwlrq�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 445/ 45840:61

^56` Od Ihuudud/ H1 +4<<:,/ �Hwkqlflw| dqg uhflsurflw|= D prgho ri fuhglw wudqvdfwlrqv
lq Jkdqd�/ plphr/ Kduydug Xqlyhuvlw|1

^57` Qdud|dq/ G1 +4<<:,/�Yrlfhv ri wkh srru= Sryhuw| dqg Vrfldo Fdslwdo lq Wdq}dqld�/
HVVG Vwxglhv dqg Prqrjudsk Vhulhv Qr1 53/ Wkh Zruog Edqn/ Zdvklqjwrq GF1

^58` bbbb dqg O1 Sulwfkhww +4<<<,/ �Fhqwv dqg Vrfldelolw|= Krxvhkrog Lqfrph dqg
Vrfldo Fdslwdo lq Uxudo Wdq}dqld�/ Hfrqrplf Ghyhorsphqw dqg Fxowxudo Fkdqjh1

^59` Rovrq/ P1 +4<98,/ Wkh orjlf ri froohfwlyh dfwlrq/ Fdpeulgjh= Kduydug Xqlyhuvlw|
Suhvv1

^5:` Rvwurp/ H1 +4<<3,/ Jryhuqlqj wkh frpprqv= Wkh hyroxwlrq ri lqvwlwxwlrqv iru
froohfwlyh dfwlrq/ Fdpeulgjh Xqlyhuvlw| Suhvv1

^5;` Sxwqdp/ U1/ zlwk U1 Ohrqdugl dqg U1 Qdqhwwl +4<<6,/ Pdnlqj ghprfudf| zrun=
Flylf wudglwlrqv lq prghuq Lwdo|/ Sulqfhwrq/ Q1M1= Sulqfhwrq Xqlyhuvlw| Suhvv1

^5<` Udydoolrq/ P1 dqg P1 Ornvklq +4<<<,/ �Vxemhfwlyh Hfrqrplf Zhoiduh�/ Srolf|
Uhvhdufk Zrunlqj Sdshu 5439/ Wkh Zruog Edqn1

^63` Urehuwv/ N1 +4<::,/ �Yrwlqj ryhu Lqfrph Wd{ Vfkhgxohv�/ Mrxuqdo ri Sxeolf Hfr0
qrplfv/ ;/ 65<0731
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^64` Urehuwv/ N1 +4<<<,/ �G|qdplf Yrwlqj lq Foxev�/ VWLFHUG Glvfxvvlrq Sdshu
Qr1 WH2<<269:1

^65` Vdgrxohw/ O1 +4<<<,/ �Qrq0prqrwrqh Pdwfklqj lq Jurxs Ohqglqj�/ plphr1

^66` Zdgh/ U1 +4<;;,/ Yloodjh Uhsxeolfv/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Dsshqgl{ D

Surri ri sursrvlwlrq 5

Wkh �uvw sduw ri wkh sursrvlwlrq vd|v wkdw wkh jurxs lv iruphg e| dq lqwhuydo ri shrsoh/
dqg lq sduwlfxodu e| wkh srruhvw dfc �o lqglylgxdov1 Wklv iroorzv iurp wkh idfw wkdw/ iru
jlyhq jurxs vl}h/ wkh ohiw0kdqg vlgh ri +7, lv ghfuhdvlqj lq +�/ khqfh lq �1 Wkhuhiruh li
+7, lv vdwlv�hg iru vrph � 5 Efc ��/ wkhq lw pxvw eh vdwlv�hg iru doo �� 	 �1

Wkh vhfrqg sduw ri wkh sursrvlwlrq jlyhv wkh htxloleulxp vl}h ri wkh jurxs/ l1h1
wkh clghqwlw|* ri wkh ulfkhvw lqglylgxdo lq wkh jurxs1 Wkh htxloleulxp ydoxh ri � pxvw
eh vxfk wkdw wkh sduwlflsdwlrq frqvwudlqw lv elqglqj/ wkxv lw pxvw vroyh +8,1 Zkhwkhu
wkh vroxwlrq wr +8, lv xqltxh ghshqgv rq wkh ixqfwlrqdo irup ri �E��/ dv zhoo dv rq wkh
glvwulexwlrq ri +�� Zh fdq jdlq vrph lqvljkwv e| orrnlqj dw krz LE�� fkdqjhv zlwk �=

YLE��

Y�
' ��E���

�U �
f
+�_�

Y+�
Y�

n +2�
��U �

f
+�_�

�2 +D14,

Dq lqfuhdvh lq � kdv wkuhh h�hfwv rq wkh qhw xwlolw| ri wkh �wk lqglylgxdo1 Iluvw
ri doo/ wkh txdolw| ri wkh jrrg surylghg e| wkh jurxs lv orzhu ehfdxvh ri lqfuhdvhg
frqjhvwlrq/ khqfh xwlolw| lv orzhu +�uvw dgghqgxp rq wkh uljkw0kdqg vlgh ri +D14,,1
Vhfrqg/ iru jlyhq wd{ udwh/ wkh frvw sdlg e| wkh �wk lqglylgxdo lv kljkhu ehfdxvh klv ru
khu zhdowk lv kljkhu +vhfrqg whup rq wkh uljkw0kdqg vlgh,1 Ilqdoo|/ iru jlyhq lqfrph
ohyho/ wkh wd{ udwh lv orzhu ehfdxvh wkh �{hg frvw � lv glylghg dprqj pruh phpehuv
+wklug dgghqgxp lq +D14,,1 Wkh vljq ri +D14, zloo eh srvlwlyh li dqg rqo| li wklv
odvw cwd{ udwh h�hfw* +srvlwlyh, lv vwurqjhu wkdq wkh cfrqjhvwlrq* dqg cwd{deoh lqfrph*
h�hfwv +qhjdwlyh,1

Lw lv hdv| wr vkrz wkdw iru �$ f wkh wd{ udwh h�hfw suhydlov/ khqfh lw lv rswlpdo wr
lqfuhdvh wkh vl}h ri wkh jurxs eh|rqg f1 Iru �$ �/ rq wkh rwkhu kdqg/ wzr srvvlelolwlhv
dulvh1 Wkh �uvw/ uhodwlyho| xqlqwhuhvwlqj/ lv wkdw wkh wd{ udwh h�hfw vwloo suhydlov ryhu
wkh rwkhuv vr wkdw LE�� lv vwloo lqfuhdvlqj lq � dqg wkh rqo| vwdeoh jurxs lv wkh zkroh
srsxodwlrq1 Wkh vhfrqg srvvlelolw| lv wkdw iru odujh jurxs vl}hv wkh frqjhvwlrq dqg
wd{deoh lqfrph h�hfwv suhydlo/ vr wkdw +D14, hydoxdwhg dw � lv qhjdwlyh1 Lq wklv fdvh
wkhuh zloo eh wzr vroxwlrqv wr +8,/ �� dqg ��/ zkhuh �� 	 ��1 Krzhyhu/ rqo| �� lv
vwdeoh1 Gxh wr L �E��� : f/ lq idfw/ li rqh lqfuhdvhg lq�qlwhvlpdoo| wkh vl}h ri wkh jurxs
wr ��n0 wkh sduwlflsdwlrq frqvwudlqw zrxog vwloo eh phw iru wkh E��n0�wk lqglylgxdo1
Wkh odwwhu zrxog eh vwulfwo| ehwwhu r� e| mrlqlqj wkh jurxs wkdq e| vwd|lqj rxwvlgh/
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khqfh jurxs vl}h zrxog lqfuhdvh1 Wklv krogv dv orqj dv �*v qhw xwlolw| lv deryh �/ l1h1
xqwlo wkh ulfkhvw phpehu lv wkh vhfrqg urrw ri +8,/ ��/ zkhuh L

�E��� 	 f� Lq wkh wh{w
zh frqfhqwudwh rqo| rq wkh vwdeoh htxloleulxp dqg uhihu wr �� vlpso| dv �W1 �

Surri ri Ohppd 4

Vxssrvh qrw/ h1j1 M lv wkh xqlrq ri wzr lqwhuydov d��c �2o ^ d��c �eo/ zkhuh f � �� 	
�2 	 �� 	 �e � �1 Qrwh wkdw vlqfh +7, lv vdwlv�hg iru wkh lqglylgxdov lq d��c �eo/ wkhq
lw pxvw eh vdwlv�hg iru wkrvh lq E�2c ���/ l1h1 dq| lqglylgxdo lq wklv lqwhuydo zrxog
dffhsw wr mrlq1 Ohw e� eh wkh phgldq lqfrph phpehu ri jurxs M1 Li e� 5 d��c �eoc wkhq
doo lqglylgxdov lq de�c �eo �d pdmrulw|� zrxog eh ehwwhu r� e| nhhslqj jurxs vl}h wkh

vdph dqg h{fkdqjlqj vrph orz lqfrph phpehuv d��ce�� iru phpehuv lq de�c ���/ zkhuh
�� 	 e� 	 ��1 Lq idfw frqjhvwlrq zrxog eh wkh vdph exw shu fdslwd wd{hv zrxog eh
orzhu1 Li e� 5 d��c �2oc wkhq doo lqglylgxdov lq de�c �2o ^ d��c �eo �d pdmrulw|� zrxog eh
ehwwhu r� e| nhhslqj jurxs vl}h wkh vdph dqg h{fkdqjlqj vrph orz lqfrph phpehuv
d��ce�� iru phpehuv lq d�2c ���/ zkhuh �� 	 e� 	 �2 dqg e� � �� ' �� � �21 Wkhuhiruh
M fdqqrw eh d UD htxloleulxp1 �

Surri ri sursrvlwlrq 6

Ohw b � f lqglfdwh wkh pxowlsolhu rq wkh frqvwudlqw +:,/ dqg > � f wkh pxowlsolhu rq
wkh frqvwudlqw �2 � �� Wkh �uvw rughu frqglwlrqv wr wkh sureohp duh jlyhq e|
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zlwk frpsohphqwdu| vodfnqhvv1

>E�� �2� ' fc > � fc E�� �2� � fc +D18,

zlwk frpsohphqwdu| vodfnqhvv1

65



Fodlp 4= Hlwkhu �2 ' �/ ru b : fc ru erwk1

Surri ri Fodlp 41 E| frqwudglfwlrq1 Vxssrvh �2 	 � dqg b ' f/ l1h1 LE�2� : �1
Wkhq wkh phgldq phpehu zrxog eh vwulfwo| ehwwhu r� lq wkh jurxs d�� n 0c �2 n 0o/
0 $ fn1 Lq rwkhu zrugv/ wkh phgldq yrwhu fdq pdlqwdlq wkh vdph frqjhvwlrq dqg
vdyh rq wd{hv e| h{foxglqj wkh srruhvw phpehu dqg h{whqglqj phpehuvkls wr wkh
lqglylgxdo lpphgldwho| ulfkhu wkdq �21 E| frqwlqxlw| ri LE��c wkh odwwhu zloo kdyh d
qhw ehqh�w qr orzhu wkdq �/ khqfh zloo dffhsw wr mrlq wkh jurxs1 Wkhuhiruh wkh lqlwldo
jurxs zdv qrw dq htxloleulxp1 �

Fdvh D lq wkh wh{w lv rewdlqhg e| vxevwlwxwlqj lq wkh �uvw rughu frqglwlrqv uhvshf0
wlyho|/ �2 ' � dqg b ' f1 Fdvh E lv rewdlqhg e| vhwwlqj LE�2� ' � dqg > ' f1 Wkh
wzr fdvhv duh xvhg dv h{wuhph h{hpsol�fdwlrqv/ exw duh qrw qhfhvvdulo| h{foxvlyh1

Qrwlfh wkdw/ zkloh lq jhqhudo lw lv gl!fxow wr hvwdeolvk xqltxhqhvv lq fdvh E/ iru fdvh
D wkhuh lv d vlpsoh vx!flhqw frqglwlrq1 Wkh sduwldo ghulydwlyh ri +;, zlwk uhvshfw wr

�� lv lq idfw xqdpeljxrxvo| qhjdwlyh zkhq
Y2+E��n��*2

Y�2�
� fc l1h1 zkhq wkh glvwulexwlrq

ri lqfrph lv vx!flhqwo| vnhzhg wr wkh uljkw1 Xqghu wklv frqglwlrq/ li dq htxloleulxp
�W� h{lvwv/ lw lv xqltxh1

Surri ri sursrvlwlrq 7

Wkh pdvv ri phpehuv zloo eh vpdoohu wkdq dfc �Wo li dqg rqo| li wkh lqglylgxdo zkr
zdv wkh pdujlqdo phpehu xqghu i+�j �l1h1 wkh �W gh�qhg e| +8,� zloo gurs rxw
zkhq wkh glvwulexwlrq ehfrphv ih+�j1 Lq idfw dvvxpswlrq +D8, dqg prqrwrqlflw| ri
LE�� jxdudqwhh wkdw li �W grhv qrw sduwlflsdwh/ qr � : �W zloo1 Frqvlghu wkh gl�huhqfh
ehwzhhq LE�W� xqghu wkh qhz dqg xqghu wkh rog glvwulexwlrq=

� E�W��
�U �W

f
h+�_�h+�W �

%
�E�W��

�U �W
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+�_�
+�W
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' �

#
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�
h+�WU �W

f
h+�_�

$

Jlyhq wkdw lqglylgxdo �W zdv khog dw wkh uhvhuydwlrq xwlolw| � xqghu wkh lqlwldo glvwul0
exwlrq/ iru +� : fc ;�/ d qhfhvvdu| dqg vx!flhqw frqglwlrq iru �W wr vwd| rxw ri wkh
jurxs lv wkdw wkh deryh h{suhvvlrq lv qhjdwlyh/ l1h1 wkdw +45, krogv1 �

Wkh lpsdfw ri lqhtxdolw| xqghu uhvwulfwhg dffhvv

Iru fdvh D/ zkhuh wkh lqlwldo jurxs frpsrvlwlrq ehiruh wkh uhglvwulexwlrq ri lqfrph
lv d�W�c �o/ zh fdq hvwdeolvk wkh iroorzlqj1

Fodlp= Dq lqfuhdvh lq lqhtxdolw| wdnlqj wkh irup ghvfulehg lq +D7,0+D9, zloo
ghfuhdvh sduwlflsdwlrq li dqg rqo| li
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+D19,

Surri1 Iroorzv iurp +;,/ revhuylqj wkdw ���E����� lv prqrwrqh ghfuhdvlqj lq ��1
Qrwlfh wkdw xqghu plog vx!flhqw frqglwlrqv rq wkh vkdsh ri wkh qhz lqfrph glvwul0

exwlrq/ sduwlflsdwlrq xqdpeljxrxvo| ghfuhdvhv zkhq h+E�W
�
n��*2 	 +E�W

�
n��*2c l1h1 zkhq

wkh ruljlqdo phgldq lqfrph phpehu lv srruhu xqghu wkh qhz glvwulexwlrq169 Wkdw lv
wkh vlwxdwlrq uhsuhvhqwhg lq Iljxuh 5e1

Dsshqgl{ E

E14= Yduldeoh gh�qlwlrqv

Djh= Djh ri uhvsrqghqw +|hduv,1 Vrxufh= VFSV
Dvvhwv deryh dyj= Lqgly dvvhwv 0 Dyj dvvhwv lq yloodjh1 Vrxufh= VFSV
Dwnlqvrq +5,= Dwnlqvrq lqhtxdolw| phdvxuh/ sdudphwhu@5/ frpsxwhg iurp Lqgly

dvvhwv1 Vrxufh= VFSV
Dyj dvvhwv lq yloodjh= phdq ri Lqgly dvvhwv lq yloodjh1 Vrxufh= VFSV
Ghflvlrq e| yrwh= gxpp| @ 4 li ghflvlrqv lq wkh jurxs wdnhq e| yrwh1 Vrxufh=

VFSV
Glvdgydqwdjh plvlqiruphg= gxpp| @ 4 li uhvsrqghqw vd|v wkdw glvdgyqwdjh

iurp ehlqj lq wkh jurxs lv wkdw kh2vkh lv plvlqiruphg1
Glvwdqfh idup pnw= glvwdqfh ri yloodjh iurp forvhvw idup pdunhw1 Vrxufh=

KUGV
Glvwdqfh olyhvwrfn pnw= glvwdqfh ri yloodjh iurp forvhvw olyhvwrfn pdumhw 1

Vrxufh= KUGV
Hgxfdwlrq= kljkhvw judgh dwwdlqhg e| uhvsrqghqw1 Vrxufh= VFSV
Jhq1 Hqwu1 +5,= Jhqhudol}hg Hqwurs| lqhtxdolw| phdvxuh/ sdudphwhu@5/ frp0

sxwhg iurp Lqgly dvvhwv1 Vrxufh= VFSV
Jlql= Jlql frh!flhqw/ frpsxwhg iurp Lqgly dvvhwv1 Vrxufh= VFSV
Jrrg ru h{fhoohqw ixqfwlrqlqj= gxpp| @ 4 li uhvsrqghqw vd|v wkdw jurxs kdv

jrrg ru h{fhoohqw ixqfwlrqlqj1 Vrxufh= VFSV
Jurxsv iuhtxhqwo| lqwhudfw= gxpp| @ 4 li uhvsrqghqw vd|v wkdw jurxsv lqwhu0

dfw iuhtxhqwo|1 Vrxufh= VFSV
Khwhurj dfwlylw|= suredelolw| wkdw wzr udqgrpo| gudzq lqglylgxdov iurp wkh

vdph yloodjh kdyh gl�huhqw hfrqrplf dfwlylwlhv1 Vrxufh= KUGV

69Wkh vx!flhqw frqglwlrq lv wkdw/ zkhq hydoxdwhg dw k�
4
/ Ch|+k4.4,@5@Ck4 ? C|+k4.4,@5@Ck4= Lq idfw

zkhq h|+k4.4,@5 ? |+k4.4,@5 wklv jxdudqwhhv wkdw wkh uljkw kdqg vlgh ri +D19, lv ohvv wkdq 4/ zkloh wkh
ohiw kdqg vlgh lv juhdwhu wkdq rqh e| frqvwuxfwlrq1 Qrwlfh/ wkrxjk/ wkdw hyhq li Ch|+k4.4,@5@Ck4 A
C|+k4.4,@5@Ck4> frqglwlrq +D19, pd| vwloo eh vdwlv�hg1
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Khwhurj hgxfdwlrq= vwdqgdug ghyldwlrq ri wkh kljkhvw judgh lq vfkrro rewdlqhg
e| krxvhkrog khdgv lqwhuylhzhg lq wkh yloodjh1 Vrxufh= KUGV

KK vl}h= qxpehu ri krxvhkrog phpehuv1 Vrxufh= VFSV
Lqgly dvvhwv= lqgh{ ri lqglylgxdo dvvhwv frpsxwhg e| vxpplqj vfruhv ri hdfk

lwhp rzqhg/ dffruglqj wr wkh iroorzlqj ydoxhv= ydq ru wuxfn/ fdu/ prwruf|foh/ elf|foh/
vhzlqj pdfklqh @ 49/ udglr @ ;/ wdeoh @ 9/ ehg/ forfn ru zdwfk @ 7/ fkdlu @ 6/ odps
@ 51 Li wkh dvvhw zdv qrw zrunlqj/ wkhvh zhljkwv zhuh dssur{lpdwho| kdoyhg1 Vrxufh=
VFSV

Ohdghuv gl�huhqw olylqj= gxpp| @ 4 li uhvsrqghqw vd|v wkdw ohdghuv ri jurxs
hduq d olylqj lq d gl�huhqw zd| iurp wkh uhvw ri phpehuv1 Vrxufh= VFSV

oq+Srs, lq yloodjh= orjdulwkp ri yloodjh srsxodwlrq1 Vrxufh= KUGV
Phpehuv vdph olylqj= gxpp|@ 4 li uhvsrqghqw vd|v wkdw phpehuv ri jurxs

hduq d olylqj lq wkh vdph zd|1 Vrxufh= VFSV
Phpehuv doo srru= gxpp|@ 4 li uhvsrqghqw vd|v wkdw phpehuv ri jurxs duh

doo srru1 Vrxufh= VFSV
Phpehuv pl{hg lqfrph jurxs= gxpp|@ 4 li uhvsrqghqw vd|v wkdw phpehuv

ri jurxs duh iurp pl{hg lqfrph jurxs1 Vrxufh= VFSV
Phpehuv vdph fodq= gxpp|@ 4 li uhvsrqghqw vd|v wkdw phpehuv ri jurxs duh

iurp vdph fodq ru wuleh1 Vrxufh= VFSV
Phpehuvkls lqfuhdvhg +7|uv,= gxpp|@ 4 li uhvsrqghqw vd|v wkdw phpehuvkls

kdv lqfuhdvhg lq sdvw 7 |hduv1 Vrxufh= VFSV
Udlqidoo fulw1 prqwk dyj= dyhudjh suhflslwdwlrq +lq pp1, lq wkh fulwlfdo prqwkv

ri wkh jurzlqj vhdvrq lq 4<;:1 Wkh jhrjudsklf duhd ri uhihuhqfh lv wkh foxvwhu +lghqwl0
�hg e| odwlwxgh dqg orqjlwxgh,/ zlwk d suhflvlrq ri plqxwh e| plqxwh1 Vrxufhv= KUGV
grfxphqwdwlrq> Wdq}dqld Jd}}hwwhhu> Jrpphv dqg Krxvvldx +4<;7,> gdwd froohfwhg
dw Kduydug Lqvwlwxwh iru Lqwhuqdwlrqdo Ghyhorsphqw1

Udlqidoo fulw1 prqwk vwg1 ghy= vwdqgdug ghyldwlrq ri Udlqidoo lq fulwlfdo prqwk
+vhh deryh,1

Uhjlrqv= gxpplhv iru wkh iroorzlqj vl{ duhdv= frdvw/ dulg/ txdvl0dulg/ sodwhdx{/
vrxwk zhvw sodlqv/ qruwkhuq kljkodqgv1 Vrxufh= VFSV

Uhvlg lq yloodjh � �f |uv= gxpp|@ 4 li uhvsrqghqw kdv ehhq olylqj lq vdph
yloodjh iru dw ohdvw 43 |hduv1 Vrxufh= VFSV

Vh{+I,= gxpp|@ 4 li uhvsrqghqw lv ihpdoh1 Vrxufh= VFSV
VwgGhyOrjv= vwdqgdug ghyldwlrq ri oq+Lqgly dvvhwv,1 Vrxufh= VFSV
Whpshudwxuh dyj= dyhudjh whpshudwxuh +lq F ghjuhhv, lq 4<;:1 Wkh jhrjudsklf

duhd ri uhihuhqfh lv wkh foxvwhu +lghqwl�hg e| odwlwxgh dqg orqjlwxgh,/ zlwk d suhflvlrq
ri plqxwh e| plqxwh1 Vrxufhv= KUGV grfxphqwdwlrq> Wdq}dqld Jd}}hwwhhu> gdwd
froohfwhg dw Kduydug Lqvwlwxwh iru Lqwhuqdwlrqdo Ghyhorsphqw1

Whpshudwxuh vwg1 ghy= vwdqgdug ghyldwlrq ri Whpshudwxuh +vhh deryh,1
Wrxulvp= gxpp| @ 4 li yloodjh lv lq d wrxulvwlf duhd1 Vrxufhv= KUGV grfxphq0

wdwlrq> Wdq}dqld Jd}}hwwhhu1
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Wuledo iudjphqwdwlrq= suredelolw| wkdw wzr udqgrpo| gudzq lqglylgxdov iurp
wkh vdph yloodjh ehorqj wr gl�huhqw wulehv1 Vrxufh= KUGV

Yhu| hqfrxudjhg wr sduwlflsdwh= gxpp|@ 4 li uhvsrqghqw ihhov yhu| hqfrxu0
djhg wr sduwlflsdwh1 Vrxufh= VFSV1
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E15= Vxppdu| vwdwlvwlfv

Phdq Vwg Ghy

Djh 78147 471<9
Dvvhwv deryh dyj 3 6<18<
Dwnlqvrq 175 149
Dyj dvvhwv lq yloodjh 69187 4<145
Ghflvlrq e| yrwh 1:3 179
Glvdgydqwdjh0plvlqiruphg 144 164
Glvwdqfh idup pnw 4149 41<9
Glvwdqfh olyhvwrfn pnw 71:6 8186
Hgxfdwlrq 7184 61;:
Jhq Hqwu +5, 169 17:
Jlql 169 144
Jrrg ru h{fhoohqw ixqfwlrqlqj 199 17:
Jurxsv iuhtxhqwo| lqwhudfw 1:5 178
Khwhurj dfwlylw| 41<7 4197
Khwhurj hgxfdwlrq 6195 1<;
KK vl}h 9164 6164
Ohdghuv gl�huhqw olylqj 166 17:
oq+Srs, lq yloodjh 4517< 168
Phpehuv vdph olylqj 14; 16;
Phpehuv doo srru 13: 158
Phpehuv pl{hg lqfrph jurxs 1<5 159
Phpehuv vdph fodq 137 153
Phpehuvkls lqfuhdvhg +7|uv, 189 183
Udlqidoo fulw1 prqwk dyj 4741; 941;
Udlqidoo fulw prqwk vwg ghy 5187 1<7
Uhjlrqv
Frdvw 138 155
Dulg 145 166
Txdvl0dulg 158 176
Sodwhdx{ 15; 178
Vrxwk Zhvw Sodlq 153 173
Qruwkhuq Kljkodqgv 13< 15;

Uhvlg lq yloodjh � �f |uv 1;9 168
Vh{+I, 145 166
VwgGhyOrjv 1:; 155
Whpshudwxuh dyj 59185 41;5
Whpshudwxuh vwg ghy 616< 415:
Wrxulvp 139 158
Wuledo iudjphqwdwlrq 166 158
Yhu| hqfrxudjhg wr sduwlflsdwh 199 17:
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Wdeoh 4= Phpehuvkls
Phdq

Phpehu ri dq| jurxs 1:5

Phpehu ri srolwlfdo jurxs 145
Phpehu ri fkxufk jurxs 148
Phpehu ri prvtxh2pxvolp jurxs 139
Phpehu ri exuldo vrflhw| 145
Phpehu ri zrphq*v jurxs 138
Phpehu ri iduphuv* jurxs 138
Phpehu ri fdwwoh uhdulqj jurxs 134
Phpehu ri frrs 135
Phpehu ri Urvfd 134

Vrxufh= dxwkru*v fdofxodwlrqv rq wkh VFSV1
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Wdeoh 5= Jurxs fkdudfwhulvwlfv

Sdqho D= Rujdql}dwlrqdo uxohv

Krz ehfrph phpehuB
Eruq Uhtxluhg Ihh Yroxqwdu|

Uholjlrxv 169 137 13: 188
Srolwlfdo 135 146 168 184
Hfrqrplf 135 149 14< 196

Vxssruwhg e| djhqf|B +\hv @ 6<(,
Jryhuqphqw QJR Iruhljq Fkxufk

Uholjlrxv 136 16< 13: 174
Srolwlfdo 186 173 134 135
Hfrqrplf 146 187 136 13:

Shqdow| li qrw sd| ihhB
H{shoohg Sd| odwh Qrwklqj

Uholjlrxv 143 144 1:<
Srolwlfdo 16; 15< 165
Hfrqrplf 16< 149 178

Sdqho E= Phpehuv* khwhurjhqhlw|

Hwkqlflw|
Vdph fodq ru wuleh Gl�1 wulehv Dq|rqh

Uholjlrxv 134 163 19<
Srolwlfdo 134 157 1:8
Hfrqrplf 13: 156 1:3

Pdnh d olylqj lq wkh vdph zd|B
Doo vdph Prvw vdph Pl{hg Ohdghuv gl�hu

Uholjlrxv 138 145 1;6 167
Srolwlfdo 138 13; 1;: 165
Hfrqrplf 13: 147 1:; 167

Lqfrph glyhuvlw|
Doo ulfk ru Olwwoh lqfrph Yhu| pl{hg
doo srru glyhuvlw| lqfrph jurxs

Uholjlrxv 134 156 1:9
Srolwlfdo 134 148 1;7
Hfrqrplf 134 15< 1:4

Vrxufh= dxwkru*v fdofxodwlrqv rq wkh VFSV1
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Wdeoh 6= Edvlf uhjuhvvlrqv +pdujlqdo Surelw frh!flhqwv,
+Ghshqghqw yduldeoh @4 li phpehu ri d jurxs,

^4` ^5` ^6` ^7`

Djh 013337 013334 013337 013336
+1335, +1335, +1335, +1335,

Vh{ +I, 139: 13;<W 13:3 13<:W

+137:, +1378, +1383, +1378,
Hgxfdwlrq 1347WW 1347WW 133; 1344W

+1339, +1339, +1339, +1339,
KK vl}h 134 133< 1337 1339

+1339, +1339, +133:, +1339,
Uhvlg1 lq yloodjh�43 |uv 1379 1367 1373 138

+1394, +138:, +1386, +138<,
Dyj dvvhwv lq yloodjh 1336WW 1338WW 1336WW 1338WW

+1334, +1334, +1334, +1334,
oq+Srs, lq yloodjh 01364 013<W 013:6 013<W

+138, +1385, +1385, +1388,
Khwhurj hgxfdwlrq 1336 1337 133;

+1353, +1356, +1355,
Khwhurj dfwlylw| 1377 134: 1379

+1435, +143;, +1439,
Wuledo iudjphqwdwlrq 01445 01454 01447

+13;7, +13<4, +13;8,
Jlql 01769WW 016:;W 0179WW

+14;4, +154;, +14<6,
Lqgly dvvhwv 1335WW

+1334,
Lqgly dvvhwva5 0816h039WW

+516h039,
4vw dvvhwv txduwloh 013<3W

+1383,
7wk dvvhwv txduwloh 1386

+137<,
UHJLRQV \hv \hv \hv \hv
Qr1 rev1 957 957 8;4 8;4
Svhxgr Uvt 139 13: 13: 13:
Revhuyhg S 1:6 1:6 1:6 1:6
Suhglfwhg S 1:8 1:8 1:8 1:8

Qrwhv= W ghqrwhv vljql�fdqfh dw wkh 43 shufhqw ohyho/ WW dw wkh 8 shufhqw ohyho1 Pdujlqdo surelw

frh!flhqwv fdofxodwhg dw wkh phdqv1 Vwdqgdug huuruv fruuhfwhg iru khwhurvnhgdvwlflw| dqg foxvwhulqj

ri wkh uhvlgxdov dw wkh yloodjh ohyho1
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Wdeoh 7= lqvwuxphqwlqj Jlql

Ghshqghqw yduldeoh @ 4 li phpehu

Olqhdu Sure Vwg huuru 5VOV EK� Vwg huuru

Jlql 01783WW +149<, 01763W +1598,

LQGLY ) YLOODJH FRQWUROV
E@� \hv \hv

UHJLRQV \hv \hv

Qr1 rev1 8:6 8:6
U vt1 13: 13:

Kdxvpdq +s0ydoxh, 1<:
Vdujdq +s0ydoxh, 14:

Qrwhv=
W ghqrwhv vljql�fdqfh dw wkh 43 shufhqw ohyho/ WW dw wkh 8 shufhqw ohyho1

+d, Lqglylgxdo ) yloodjh frqwurov= doo wkrvh olvwhg lq Wdeoh 6/ froxpq 41

+e, H{rjhqrxv lqvwuxphqwv iru Jlql lqfoxgh=Udlqidoo fulwlfdo prqwk dyj/ udlqidoo fulwlfdo prqwk vwg

ghy/ Whpshudwxuh dyj/ Whpshudwxuh vwg ghy/ Glvwdqfh olyhvwrfn pnw/ Glvwdqfh idup pnw/ Wrxulvp1
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Wdeoh 8= Lqhtxdolw| dqg uhodwlyh zhdowk
+Ghshqghqw yduldeoh @4 li phpehu ri d jurxs,

Ixoo Xqghuhvwlpdwruv Ryhuhvwlpdwruv
vdpsoh ru qhxwudo
^4` ^5` ^6`

Dvvhwv deryh dyj1 1337W 1334 134WW

+1335, +1335, +1337,
Jlql 017;;WW 015<3 01<3;WW

+154<, +15;<, +1664,
Dvvhwv deryh dyj - Jlql 01339W 01334 01349WW

+1336, +1338, +133:,

LQGLY ) YLOODJH

FRQWUROV
E@� \hv \hv \hv

UHJLRQV \hv \hv \hv

Qr1 rev1 8;4 6<; 4:;
Svhxgr Uvt 13: 13: 144
Revhuyhg S 1:6 1:6 1:7
Suhglfwhg S 1:8 1:7 1::

Qrwhv=
W ghqrwhv vljql�fdqfh dw wkh 43 shufhqw ohyho/ WW dw wkh 8 shufhqw ohyho1

Pdujlqdo surelw frh!flhqwv fdofxodwhg dw wkh phdqv1 Vwdqgdug huuruv fruuhfwhg iru khwhurvnhgdvwlflw|

dqg foxvwhulqj ri wkh uhvlgxdov dw wkh yloodjh ohyho1

+d, Lqglylgxdo ) yloodjh frqwurov= doo wkrvh olvwhg lq Wdeoh 6/ froxpq 41
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Wdeoh 9= Dffhvv uxohv dqg vnhzhgqhvv ri lqfrph glvwulexwlrq

Lqhtxdolw| phdvxuh xvhg=
Jhq1Hqwu1+5, Jlql Dwnlqvrq+5, VwgGhyOrjv

RD jurxsv

Lqht1 0139; 01736W 01588W 014<8WW

+1396, +1579, +1467, +13<:,
^.4 vwg1ghy1`1 ^0136` ^0136` ^0137` ^0136`

Qr1 rev1 8;4 8;4 8;4 8;4
U vt1 143 143 143 143

UD jurxsv

Lqht1 1486WW 187:WW 1539 1478
+1385, +1589, +146:, +13<<,

^.4 vwg1ghy1` ^13:` ^137` ^136` ^135`

Qr1 rev1 8;4 8;4 8;4 8;4
U vt1 13; 13; 13; 13;

Qrwhv=
W ghqrwhv vljql�fdqfh dw wkh 43 shufhqw ohyho/ WW dw wkh 8 shufhqw ohyho1

Pdujlqdo surelw frh!flhqwv fdofxodwhg dw wkh phdqv1 Vwdqgdug huuruv fruuhfwhg iru khwhurvnhgdvwlflw|

dqg foxvwhulqj ri wkh uhvlgxdov dw wkh yloodjh ohyho1

Doo uhjuhvvlrqv lqfoxgh lqglylgxdo/ yloodjh/ dqg uhjlrq frqwurov dv lq froxpq 5 ri wdeoh 61
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Wdeoh := Jurxs fkdudfwhulvwlfv/ e| w|sh
W|sh ri jurxs=
Uholjlrxv Srolwlfdo Exuldo vrflhwhv Zrphq Iduphuv Frrsv )URVFDv

Ghshqghqw yduldeoh=
JURXS FRPSRVLWLRQ=

^4` Phpehuv vdph fodq 31387 031364W 315;5W 31457 315<6WW 031335
+416<, +041:8, +41;9, +4156, +5183, +03177,

^5` Phpehuv vdph olylqj 314:9 031656 31748W 31976W 31877 315;7
+31;8, +04174, +41;<, +41;5, +4154, +31;7,

^6` Ohdghuv gl�huhqw olylqj 3139< 031787W 03157< 3174: 3148< 3165:
+3167, +0419:, +031;8, +31:<, +316;, +3189,

^7` Phpehuv pl{hg lqfrph jurxs 031638WW 031378 03179<WW 0317;6W 031648 031347WW

+051;6, +03173, +07198, +0419:, +031;9, +05184,
^8` Phpehuv doo srru 31567WW 0313:4 3179<WW 31766 31648 �

+516<, +0318:, +7198, +4188, +31;9, �
JURXS IXQFWLRQLQJ=

^9` Ghflvlrq e| yrwh 031499 031;56WW 031547 03138< 031:47W 3144<
+03198, +051:5, +0414:, +03145, +041:3, +3157,

^:` Yhu| hqfrxudjhg wr sduwhflsdwh 031684 031975W 3145< 03167< 31344 031634
+04189, +041;8, +31:;, +04138, +3136, +03188,

^;` Jrrg ru h{fhoohqw ixqfwlrqlqj 031:44WW 031:;;W 03149; 31468 0316:6 0316:9
+06178, +041<6, +031<8, +315<, +0319<, +0318:,

^<` Glvdgydqwdjh= plvlqiruphg 031455 31495WW � � � 314:4
+03198, +5193, � � � +3169,

^43` Glvdgydqwdjh= hfrq pdqdjhphqw 31455 313:4 31648 416:WW � 317:<
+317:, +3147, +4199, +41<;, � +319;,

^44` Phpehuvkls lqfuhdvhg +7|uv, 03163< 031:48 0315<: 031;4<WW 031645 031<<:
+0413;, +04188, +031;6, +041<:, +031:6, +0417;,

^45` Jurxsv iuhtxhqwo| lqwhudfw 03166: 031798 31768W 031856W 3146< 031788
+04157, +04188, +41<6, +041;3, +316:, +031;8,

Qrwhv=
W ghqrwhv vljql�fdqfh dw wkh 43 shufhqw ohyho/ WW dw wkh 8 shufhqw ohyho1

Pdujlqdo surelw frh!flhqwv fdofxodwhg dw wkh phdqv1 Vwdqgdug huuruv fruuhfwhg iru khwhurvnhgdvwlflw|

dqg foxvwhulqj ri wkh uhvlgxdov dw wkh yloodjh ohyho1
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