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Abstract

Using a newly constructed data panel on U.S. locality attributes, this paper sketches four sets of
empirical facts on economic growth across U.S. counties. A first set of facts focuses on the time
series and cross-correlation properties of local economic growth as measured by net migration,
per capita income growth, and housing price growth. A second and a third set of facts focus on
the geographical correlates of local growth over the 20th century and the non-government
correlates of local growth over the period 1970 to 1990. A fourth set of facts focuses on the
government fiscal policy correlates of local growth. Local economic growth from 1970 to 1990
is strongly negatively correlated with financial measures of initial local government size. This
negative correlation is extremely robust across alternative specifications; an extensive set of
control variables eliminates any obvious omitted variable bias; there is no indication of reverse
causality; and the result is not driven by the elderly. Controlling for local government size, local
growth is positively correlated with expenditures on elementary and secondary school education;
it is negatively correlated with the percent of local tax revenue derived from personal income and
selective sales taxes. A neoclassical model of local growth provides a framework for interpreting
these correlations.
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Orfdo Jurzwk Hpslulfv

Mrugdq Udssdsruw

4 Lqwurgxfwlrq

Zk| gr vrph orfdolwlhv frqvlvwhqwo| jurz dw txlfnhu udwhv wkdq rwkhuvB Odujh dqg vxvwdlqhg

gl�huhqfhv lq hfrqrplf jurzwk udwhv dprqj X1V1 orfdolwlhv duh dq ryhuzkhoplqj hpslulfdo

uhjxodulw| wkurxjkrxw wkh 53wk fhqwxu|1 Eodqfkdug dqg Ndw} +4<<5, grfxphqw wkh shuvlv0

whqfh dqg yduldelolw| ri hpsor|phqw jurzwk dfurvv X1V1 vwdwhv iru wkh shulrg 4<83 wr 4<<31

Eruwv +4<93, �qgv vlplodu shuvlvwhqfh ryhu wkh shulrg 4<3< wr 4<861 Eduur dqg Vdod0l0Pduwlq

+4<<4, �qg lw zlwk uhvshfw wr qhw pljudwlrq dfurvv vwdwhv ryhu wkh shulrg 4<33 wr 4<;:1 Ilj0

xuh 4 grfxphqwv wkh vdph shuvlvwhqfh dqg yduldelolw| iru qhw pljudwlrq dfurvv X1V1 frxqwlhv

ryhu wkh shulrg 4<83 wr 4<<31

Wr wkh txhvwlrq ri wkh vrxufhv ri wkh yduldwlrq lq orfdo jurzwk udwhv/ pdfurhfrqrplfv

kdv jlyhq vxusulvlqjo| olwwoh dwwhqwlrq> dw ohdvw qrw gluhfwo|1 Lqgluhfwo|/ krzhyhu/ wkh ydvw

hpslulfdo olwhudwxuh rq wkh vrxufhv ri yduldwlrq lq jurzwk udwhv dfurvv qdwlrq vwdwhv dgguhvvhv

d vlplodu txhvwlrq1 Wkh wkhru| vhfwlrq ehorz od|v rxw wkh fdvh wkdw orfdo jurzwk dv phdvxuhg

e| qhw pljudwlrq zloo fdswxuh vhyhudo ri wkh vdph surfhvvhv wkdw duh olnho| wr xqghuolh furvv0

frxqwu| jurzwk dv phdvxuhg e| fkdqjhv lq shu fdslwd lqfrph1

Dqg vr ehvlghv ehlqj ri lqwulqvlf lqwhuhvw/ orfdo jurzwk hpslulfv fdq surylgh foxhv wr

txhvwlrqv wkdw kdyh suryhg hoxvlyh lq furvv0frxqwu| vwxg|1 Dv hoxvlyh dv dq| lv wkh txhvwlrq/

krz grhv jryhuqphqw d�hfw hfrqrplf jurzwkB

Fhuwdlqo|/ frqyhqwlrqdo zlvgrp krogv wkdw �jrrg jryhuqphqw� pdwwhuv> frqvlvwhqw zlwk

wklv duh wkh �qglqjv lq Nhhihu dqg Nqdfn +4<<8, dqg Pdxur +4<<8, wkdw shu fdslwd lqfrph

jurzwk lv srvlwlyho| fruuhodwhg zlwk phdvxuhv ri uxoh ri odz dqg odfn ri jryhuqphqw fruuxs0

wlrq1 Eh|rqg vxfk plqlpdo vwdqgdugv ri jrrg jryhuqphqw/ wkh prvw iuhtxhqw �qglqj iurp

furvv0frxqwu| vwxglhv lv dq lqyhuvh fruuhodwlrq ehwzhhq lqfrph jurzwk dqg ydulrxv phdvxuhv

ri jryhuqphqw vl}h +h1j1 Eduur/ 4<<4,1 Glvdjjuhjdwlqj �vfdo srolf| lqwr lwv uhyhqxh dqg

h{shqglwxuh frpsrqhqwv/ Hdvwhuo| dqg Uhehor +4<<6, �qg wkh vkduh ri sxeolf lqyhvwphqw lq

wudqvsruwdwlrq dqg frppxqlfdwlrqv dv zhoo dv jryhuqphqwv* ryhudoo exgjhw vxusoxvhv wr eh

frqvlvwhqwo| srvlwlyho| fruuhodwhg zlwk lqfrph jurzwk> iru wkh qxphurxv rwkhu �vfdo yduldeohv

wkh| h{dplqh/ krzhyhu/ wkh| �qg dq| fruuhodwlrqv zlwk hfrqrplf jurzwk wr eh vwdwlvwlfdoo|

iudjloh1 Wkh vwdwlvwlfdo iudjlolw| ri wkh fruuhodwlrq ehwzhhq jryhuqphqw dqg jurzwk lv uhlq0

irufhg e| Ohylqh dqg Uhqhow +4<<5, zkr �qg wkdw d zlgh udqjh ri �vfdo srolf| lqglfdwruv

fdq eh pdgh lqvljql�fdqw lq furvv0frxqwu| jurzwk uhjuhvvlrqv e| voljkw yduldwlrqv lq wkh vhw

ri frqglwlrqlqj yduldeohv1 Lqghhg Hdvwhuo|/ Nuhphu/ Sulwfkhww/ dqg Vxpphuv +4<<6, dujxh

wkdw wkh orz vhuldo fruuhodwlrq ri frxqwu| jurzwk udwhv vxjjhvwv wkdw lw lv udqgrp vkrfnv

udwkhu wkhq frxqwu| dwwulexwhv +vxfk dv �vfdo srolf|, wkdw dffrxqw iru yduldwlrqv lq jurzwk



udwhv1 Wkh ryhudoo slfwxuh wkdw hphujhv iurp wkh furvv0frxqwu| jurzwk olwhudwxuh/ wkhq/ lv

wkdw zh vwloo kdyh pxfk wr ohduq derxw wkh olqnv ehwzhhq �vfdo srolf| dqg hfrqrplf jurzwk1

Dw wkh orfdo ohyho/ olwhudoo| kxqguhgv ri vwxglhv dgguhvv wkh txhvwlrq ri wkh h�hfw ri jry0

huqphqw rq ydulrxv phdvxuhv ri hfrqrplf jurzwk/ dqg rqh fdq �qg dprqj wkhvh vxssruw

iru qhduo| dq| k|srwkhvl}hg uhodwlrqvkls1 Hvwlpdwhv ri wkh rxwsxw hodvwlflw| ri orfdo sxeolf

fdslwdo/ iru lqvwdqfh/ udqjh iurp kljk srvlwlyh +Dvfkdxhu 4<;</ Pxqqhoo 4<<3, wr }hur +Flf0

frqh dqg Kdoo 4<<9/ Jdufld0Ploä/ PfJxluh dqg Sruwhu 4<<9, wr qhjdwlyh +Hydqv dqg Nduudv

4<<7,1 Dqg vr djdlq/ olwwoh li dq| frqvhqvxv hphujhv> wkh prvw zh fdq vd| lv wkdw frqwuroolqj

iru frvwv +l1h1 wd{hv/ fkdujhv/ hwf1,/ wkh pdmrulw| ri vwxglhv �qg vrph pdujlqdo ehqh�wv iurp

kljkhu ohyhov ri jryhuqphqw vhuylfhv ru jryhuqphqw fdslwdo> dqg wkdw frqwuroolqj iru vxfk

vhuylfhv dqg fdslwdo/ wkh pdmrulw| ri vwxglhv �qg vrph pdujlqdo frvw wr kljkhu wd{hv +Eduwln

4<<4,1 Exw vxfk frqfoxvlrqv duh kdugo| vxusulvlqj dqg r�hu olwwoh li dq| lqvljkw1

Xvlqj d qhzo| frqvwuxfwhg gdwd sdqho rq X1V1 orfdolw| dwwulexwhv dqg zlwk dq h{solflwo|

g|qdplf prgho ri orfdo jurzwk wr prwlydwh lqwhusuhwdwlrqv/ wkh suhvhqw sdshu lv deoh wr

vnhwfk d frqvlghudeo| fohduhu slfwxuh ri wkh olqndjhv ehwzhhq jryhuqphqw �vfdo srolf| dqg

hfrqrplf jurzwk1 Phdvxuhg e| wkh udwh ri qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ ru

rzqhu0rffxslhg krxvlqj phgldq ydoxh jurzwk/ orfdo jurzwk dfurvv X1V1 frxqwlhv ryhu wkh

shulrg 4<:3 wr 4<<3 lv vwurqjo| qhjdwlyho| fruuhodwhg zlwk dq| ri vhyhudo �qdqfldo phdvxuhv

ri orfdo jryhuqphqw vl}h1 Wklv qhjdwlyh fruuhodwlrq lv h{wuhpho| urexvw dfurvv dowhuqdwlyh

vshfl�fdwlrqv> dq h{whqvlyh vhw ri frqwuro yduldeohv holplqdwhv dq| reylrxv rplwwhg yduldeoh

eldv> wkhuh lv qr lqglfdwlrq ri uhyhuvh fdxvdolw|> dqg wkh uhvxow lv qrw gulyhq e| wkh hoghuo|1

Frqwuroolqj iru orfdo jryhuqphqw vl}h/ orfdo jurzwk lv srvlwlyho| fruuhodwhg zlwk h{shqglwxuhv

rq hohphqwdu| dqg vhfrqgdu| vfkrro hgxfdwlrq> lw lv qhjdwlyho| fruuhodwhg zlwk wkh shufhqw

ri orfdo wd{ uhyhqxh ghulyhg iurp shuvrqdo lqfrph dqg vhohfwlyh vdohv wd{hv1

Wkh sdshu dovr grfxphqwv vwurqj fruuhodwlrqv ehwzhhq hfrqrplf jurzwk dqg d qxpehu

ri qrq0jryhuqphqw orfdo dwwulexwhv1 X1V1 frxqw| hfrqrplf jurzwk ryhu wkh shulrg 4<:3 wr

4<<3 lv srvlwlyho| fruuhodwhg zlwk vxexuedq phwursrolwdq orfdwlrqv dqg kljk lqlwldo ohyhov

ri kxpdq fdslwdo> lw lv qhjdwlyho| fruuhodwhg zlwk phglxp lqlwldo ohyhov ri kxpdq fdslwdo/

lqlwldo xqhpsor|phqw/ dqg vwduw0ri0shulrg ylrohqw fulph> dqg lw glvsod|v d vwurqj qrqolqhdu

fruuhodwlrq zlwk lqlwldo sryhuw| � srvlwlyh dw orz ohyhov ri sryhuw| exw qhjdwlyh dw kljk

ohyhov ri sryhuw|1

Wkh sdshu surfhhgv dv iroorzv= Vhfwlrq 5 rxwolqhv d wkhruhwlfdo iudphzrun iru dqdo|}lqj

orfdo jurzwk dqg dujxhv wkdw srsxodwlrq  rzv dfurvv orfdolwlhv vhuyh dv wkh ehvw dqdorj wr

shu fdslwd lqfrph jurzwk dfurvv qdwlrq0vwdwhv1 Vhfwlrq 6 vnhwfkhv wkh wlph vhulhv/ furvv

fruuhodwlrq/ dqg frqyhujhqfh ehkdylru ri wkuhh orfdo jurzwk phwulfv= srsxodwlrq  rzv/ shu

fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk1 Vhfwlrq 7 pdnhv h{solflw dq

hpslulfdo iudphzrun iru dqdo|}lqj wkh fruuhodwhv ri orfdo jurzwk1 Vhfwlrq 8 h{dplqhv wkh

qdwxudo jhrjudsk| fruuhodwhv ri wkh ohyho dqg jurzwk udwh ri srsxodwlrq ghqvlw| dfurvv wkh

53wk fhqwxu|> lqwhusuhwlqj wkh frh!flhqwv rq h{rjhqrxv jhrjudsklfdo dwwulexwhv iurp orfdo

jurzwk uhjuhvvlrqv khosv wr foduli| lqwhusuhwdwlrqv zklfk pd| dsso| dv zhoo wr wlph0ydu|lqj

orfdo dwwulexwhv1 Vhfwlrqv 9 dqg : vnhwfk wkh qrq0jryhuqphqw dqg jryhuqphqw fruuhodwhv ri

orfdo jurzwk1 Vhfwlrq ; frqfoxghv1
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5 Wkhru|

Wkh wkhruhwlfdo xqghuslqqlqj ri wkh hpslulfdo dqdo|vlv zklfk iroorzv lv pdgh xs ri d vwdwlf

wkhru| ri vsdwldo htxloleulxp dqg lwv g|qdplf h{whqvlrq1

D Vwdwlf Wkhru| ri Orfdwlrqdo Fkrlfh

Erwk wkh vwdwlf dqg g|qdplf prghov ylhz wkh zruog dv d v|vwhp ri vpdoo/ rshq hfrqrplhv

zlwk kljk furvv0erughu idfwru prelolw|1 Rswlpl}lqj lqglylgxdov zlwklq vxfk dq lqwhjudwhg

hfrqrp| fkrrvh wr olyh lq wkh orfdolw| r�hulqj wkh kljkhvw xwlolw|> rswlpl}lqj �upv fkrrvh wr

orfdwh lq wkh orfdolw| r�hulqj wkh kljkhvw sur�wv1 Wkh uhvxowlqj vkliwv lq orfdo oderu vxsso|

dqg oderu ghpdqg h�hfw d vsdwldo htxloleulxp fkdudfwhul}hg e| lghqwlfdo ohyhov ri xwlolw| dqg

sur�wv dfurvv orfdolwlhv1 +Urvhq/ 4<:<> Uredfn/ 4<;5> J|rxunr dqg Wudf|/ 4<;</ 4<<4,1

Pruh irupdoo|/ wkh htxdwlqj ri xwlolw| ohyhov dfurvv orfdolwlhv fdq eh fdswxuhg e|/

X +s>z>txdolw| ri olih, @

�
pd{
Sc?

x +f> q> txdolw| ri olih, v1w1 f. sq � z

�
@ X +4,

xS +�, A 3> xSS +�, ? 3

x? +�, A 3> x?? +�, ? 3

xtxdolw| +�, A 3> xSctxdolw| +�, @ x?ctxdolw| +�,

Khuh/ X+�, uhsuhvhqwv dq lqgluhfw xwlolw| ixqfwlrq zlwk wkh sulfh ri odqg vhuylfhv/ s/

dqg wkh zdjh ohyho/ z/ dv lwv dujxphqwv/ dqg txdolw| ri olih dv d vkliw sdudphwhu1 Wkh

xqghuo|lqj +gluhfw, xwlolw| ixqfwlrq/ x+�,/ lv lqfuhdvlqj lq frqvxpswlrq ri d wudgdeoh jrrg/

f/ dqg qrqwudgdeoh odqg vhuylfhv/ q1 Zlwk wkh wudgdeoh jrrg dv qxphudluh dqg qrupdol}lqj

wkh shu fdslwd txdqwlw| ri lqhodvwlfdoo| vxssolhg oderu wr rqh/ lqglylgxdov idfh wkh exgjhw

frqvwudlqw wkdw wkhlu wudgdeoh frqvxpswlrq soxv wkhlu h{shqglwxuh rq odqg vhuylfhv qrw

h{fhhg wkh zdjh udwh1 Wkh �uvw wzr vhwv ri ghulydwlyh uhvwulfwlrqv mxvw hvwdeolvk wkdw xwlolw|

lv vwulfwo| lqfuhdvlqj lq erwk wkh wudgdeoh dqg qrqwudgdeoh jrrgv dqg wkdw lw lv frqfdyh zlwk

uhvshfw wr erwk ri wkhvh1 Wkh wklug vhw ri ghulydwlyh uhvwulfwlrqv hvwdeolvkhv wkdw d kljkhu

txdolw| ri olih lqghhg udlvhv lqglylgxdo xwlolw| exw wkdw lw grhv qrw dowhu wkh uhodwlyh xwlolw|

wudgh0r� ehwzhhq wkh wudgdeoh dqg qrqwudgdeoh jrrgv1

Wkh htxdo sur�w frqglwlrq lv fdswxuhg e|/

�+z> �u>surgxfwlylw|, @

�
pd{
gcu

I +N>O>surgxfwlylw|,�zO� +4 . �u,N

�
@ � +5,

Ig +�, A 3> Iu +�, A 3> Isurgxfwlylw| +�, A 3

�+�, uhsuhvhqwv d �up sur�w ixqfwlrq zklfk/ jlyhq orfdo zdjhv dqg dq h{rjhqrxv

lqwhuhvw udwh/ lv wkh pd{lpl}hg ydoxh ri �up surgxfwlrq ohvv lwv zdjh dqg lqwhuhvw eloo1 Wkh
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ghulydwlyh dvvxpswlrqv hvwdeolvk wkdw wkh pdujlqdo surgxfwv ri fdslwdo dqg oderu dozd|v

uhpdlq srvlwyh dqg wkdw kljkhu surgxfwlylw| lqghhg udlvhv rxwsxw1

Qrupdol}lqj wkh txdqwlw| ri odqg wr rqh/ dqg dvvxplqj d  rz ri rqh xqlw ri odqg vhuylfhv

iurp hdfk xqlw ri odqg/ d uhsuhvhqwdwlyh orfdolw|*v uhvrxufh frqvwudlqw jlyhv/

qO @ 4 +6,

Qrwh wkdw iru wkh uhsuhvhqwdwlyh orfdolw|/ O phdvxuhv erwk srsxodwlrq dqg srsxodwlrq ghq0

vlw|1 Jhqhudol}lqj wr orfdolwlhv zlwk gl�huhqw +�{hg, txdqwlwlhv ri odqg/ O vkrxog eh lqwhu0

suhwhg rqo| dv srsxodwlrq ghqvlw|1 Iru wkh dqdo|vlv zklfk iroorzv/ wkh nh| wkhruhwlfdo uhvxowv

duh wkdw

gz

g surgxfwlylw|
A 3>

gs

g surgxfwlylw|
A 3>

gO

g surgxfwlylw|
A 3 +7,

gz

g txdolw| ri olih
@ 3>

gs

g txdolw| ri olih
A 3>

gO

g txdolw| ri olih
A 3 +8,

Surriv ri +7, dqg +8, duh ghihuuhg wr dq dsshqgl{1 Wkh �uvw wzr ghulydwlyhv lq hdfk ri

wkhvh uhsuhvhqw wkh frpshqvdwlqj zdjh dqg odqg sulfh gl�huhqwldov iurp yduldwlrqv lq orfdo

surgxfwlylw| dqg txdolw| ri olih1 Wkh edvlf lqwxlwlrq lv fdswxuhg lq Iljxuh 51 Sdqho D vkrzv

wkh ulvh lq zdjhv dqg odqg sulfhv wkdw dffrpsdq| dq lqfuhdvh lq surgxfwlylw|1 Wkh krul}rqwdo

orfl uhsuhvhqw wkh rxwsxw0ghqrplqdwhg zdjh dw zklfk �up sur�wv htxdo vrph uhvhuydwlrq

ohyho> dq lqfuhdvh lq surgxfwlylw| doorzv �upv wr sd| d kljkhu zdjh zkloh vwd|lqj htxdoo|

sur�wdeoh1 Wkh xszdug vorslqj orfxv uhsuhvhqwv frpelqdwlrqv ri rxwsxw0ghqrplqdwhg zdjhv

dqg odqg sulfhv dw zklfk lqglylgxdo xwlolw| htxdov vrph uhvhuydwlrq ohyho1 Wkh lqfuhdvh

lq zdjhv iroorzlqj wkh ulvh lq surgxfwlylw| lv sduwo| r�vhw e| dq lqfuhdvh lq odqg sulfhv1

Lq d Klfnvldq vhqvh/ uhdo zdjhv uhpdlq xqfkdqjhg1 Sdqho E vkrzv wkh frqvwdqw rxwsxw

ghqrplqdwhg zdjh dqg ulvh lq odqg sulfh wkdw dffrpsdq| dq lqfuhdvh lq txdolw| ri olih> khuh/

wkh uhdo zdjh idoov14

Wkh frpshqvdwlqj zdjh dqg odqg sulfh gl�huhqwldov vkrzq lq Iljxuh 5 vhuyh dv wkh edvlv

iru xvlqj plfur gdwd wr lqihu frqwulexwlrqv iurp orfdo dwwulexwhv wr surgxfwlylw| dqg txdolw|

ri olih1 Iru h{dpsoh/ Uredfn +4<;5, dqg J|rxunr dqg Wudf| +4<;</ 4<<4, h{dplqh wkh orfdo

dwwulexwh fruuhodwhv ri lqglylgxdo lqfrphv dqg lqglylgxdo krxvlqj sulfhv diwhu frqwuroolqj iru

lqglylgxdo0vshfl�f dqg krxvh0vshfl�f fkdudfwhulvwlfv +l1h1 wkh| h{dplqh wkh sduwldo fruuhodwhv

4Wkh krul}rqwdo htxdo sur�w fxuyhv lq Iljxuh 5 duh riwhq vkrzq dv grzqzdug vorslqj

+h1j1 Uredfn/ 4<;5,1 Wkh gl�huhqfh lq wkh suhvhqw fdvh lv wkh devhqfh ri odqg iurp wkh

surgxfwlrq ixqfwlrq/ I +�,1 Iru surgxfwlrq whfkqrorjlhv lq zklfk odqg lv dq lpsruwdqw lqsxw/

wkh ghulydwlyh ri rxwsxw ghqrplqdwhg zdjhv zlwk uhvshfw wr txdolw| ri olih/ g�
g txdolw| ri olih

/

zrxog eh qhjdwlyh1 Lq dgglwlrq/ wkh srvlwlyh ghulydwlyhv ri srsxodwlrq ghqvlw| zlwk uhvshfw

wr hdfk ri surgxfwlylw| dqg txdolw| ri olih lq +7, dqg +8, pd| qrw iroorz1
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ri uhvlgxdov iurp �uvw vwdjh uhjuhvvlrqv ri lqfrph dqg krxvh sulfhv rq lqglylgxdo dqg krxvh

fkdudfwhulvwlfv,1 Irfxvlqj lq sduwlfxodu rq jryhuqphqw*v frqwulexwlrq wr txdolw| ri olih/

J|rxunr dqg Wudf| +4<<4, �qg vwurqj hylghqfh wkdw surshuw| wd{ udwhv dqg shuvrqdo lqfrph

wd{ udwhv ghwudfw iurp txdolw| ri olih zkhuhdv vwdwh frusrudwh lqfrph wd{ udwhv hqkdqfh

txdolw| ri olih +wkrxjk wkh| ghwudfw iurp surgxfwlylw|,1

Zlwk djjuhjdwh gdwd/ wkh gl!fxow| lq frqwuroolqj iru lqwhu0 dqg lqwud0orfdolw| khwhur0

jhqhlw| lq wkh oderu irufh dqg krxvlqj vwrfn pdnh zdjhv dqg odqg sulfhv pruh gl!fxow wr

xvh1 Srsxodwlrq ghqvlw| r�huv d pruh qdwxudo phwulf iru fdswxulqj xqghuo|lqj yduldwlrqv

lq surgxfwlylw| dqg txdolw| ri olih1 Frqvlvwhqw zlwk wkh lghd wkdw shrsoh yrwh zlwk wkhlu

ihhw +Wlherxw/ 4<89,/ duhdv ri kljk srsxodwlrq ghqvlw| uhsuhvhqw duhdv zlwk kljk ohyhov ri

surgxfwlylw| dqg txdolw| ri olih1 Pds 4/ zklfk vkrzv 4<<3 srsxodwlrq ghqvlw| uhodwlyh wr wkh

X1V1 dyhudjh/ uhsuhvhqwv wkh uhvxow ri vxfk d �yrwh�1 D vkruwfrplqj ri srsxodwlrq ghqvlw| lv

wkdw lw fdqqrw glvwlqjxlvk ehwzhhq surgxfwlylw| dqg txdolw| ri olih1 Lq d fhuwdlq vhqvh/ glv0

wlqjxlvklqj ehwzhhq wkh wzr pd| qrw pdwwhu= erwk srvlwlyho| frqwulexwh wr xwlolw| +txdolw|

ri olih gluhfwo|/ surgxfwlylw| lqgluhfwo| yld kljkhu zdjhv,1 Exw lq whupv ri gudzlqj ohvvrqv iru

frxqwulhv/ wkh idloxuh wr glvwlqjxlvk ehwzhhq surgxfwlylw| dqg txdolw| ri olih lv uhohydqw1 Dv

txdolw| ri olih lv d qrupdo jrrg/ wkh ghpdqg iru zklfk lv lqfuhdvlqj zlwk lqfrph/ lqglylgxdov

lq ghyhorslqj frxqwulhv duh olnho| wr sodfh d orzhu uhodwlyh ydoxh rq txdolw|0ri0olih dwwulexwhv1

Wkh pdmru dgydqwdjh ri djjuhjdwh gdwd lv wkdw lw lv dydlodeoh iru d pxfk zlghu furvv0

vhfwlrq ri jhrjudsklf xqlwv wkdq lv plfurgdwd1 Fhqvxv dqrq|plw| uhtxluhphqwv doorz wkh

uhohdvh ri plfurgdwd rqo| iru frxqwlhv zlwk srsxodwlrqv ri dw ohdvw 433/3331 Lq 4<<3 rqo|

783 +dssur{lpdwho|, ri wkh 6/333 soxv X1V1 frxqwlhv dqg frxqw|0htxlydohqwv zhuh deryh wklv

wkuhvkrog1 Wkh Uredfn +4<;5, dqg J|rxunr dqg Wudf| +4<;</ 4<<4, vwxglhv duh edvhg rq

furvv0vhfwlrqv ri <;/ 458/ dqg 463 X1V1 flwlhv/ uhvshfwlyho|1

G|qdplfv

Wkh deryh wkhru| od|v wkh edvlv iru orrnlqj dw wkh fruuhodwlrqv ehwzhhq srsxodwlrq ghqvlw|/

zdjh ohyhov/ krxvlqj sulfhv dqg orfdo dwwulexwhv1 Wkh suhvhqw sdshu irfxvhv lqvwhdg rq wkh

uhodwlrqvkls ehwzhhq wkh jurzwk udwhv ri wkhvh dqg orfdo dwwulexwhv1

Rqh prwlydwlrq iru wkh gl�huhqfh lv wkh frqfhuq iru wkh srvvleoh hqgrjhqhlw| ri wkh

orfdo dwwulexwhv1 Rqo| zlwk sxuho| h{rjhqrxv orfdo dwwulexwhv fdq wkhuh eh dq| vhqvh lq

lqwhusuhwlqj fruuhodwlrqv zlwk srsxodwlrq ghqvlw|1 Khqfh Udssdsruw dqg Vdfkv +4<<<, fdq

dujxh wkdw wkh vwurqj srvlwlyh fruuhodwlrq ehwzhhq srsxodwlrq ghqvlw| dqg frdvwdo sur{lplw|

vxjjhvwv d frpelqhg surgxfwlylw| dqg txdolw|0ri0olih h�hfw1 Exw d �qglqj/ vd|/ ri d srvlwlyh

fruuhodwlrq ehwzhhq sur{lplw| wr d pdmru dlusruw dqg srsxodwlrq ghqvlw| pd| eh gxh hlwkhu

wr d frpelqhg surgxfwlylw| dqg txdolw|0ri0olih h�hfw ru/ pruh reylrxvo|/ wr wkh whqghqf| wr

orfdwh dlusruwv qhdu pdmru srsxodwlrq fhqwhuv1

H{dplqlqj wkh fruuhodwhv ri wkh jurzwk udwhv ri srsxodwlrq ghqvlw|/ zdjhv/ dqg krxvlqj

sulfhv udwkhu wkdq wkh fruuhodwhv ri wkhlu ohyhov dw ehvw rqo| sduwo| vroyhv wkh sureohp ri

hqgrjhqhlw|> diwhu doo/ hqgrjhqhlw| lq ohyhov lpsolhv hqgrjhqhlw| lq jurzwk udwhv1 Exw wr wkh

h{whqw wkdw wkh orfdo dwwulexwhv ehlqj h{dplqhg duh uhodwlyho| shuvlvwhqw dfurvv wlph/ wkh

8



lpsduwlqj ri fdxvdo lqwhusuhwdwlrqv wr sduwldo fruuhodwlrqv pd| qrw eh xqzduudqwhg1

D vhfrqg uhdvrq iru h{dplqlqj wkh fruuhodwhv ri jurzwk lv wkdw wkh v|vwhp pdgh xs ri

X1V1 orfdolwlhv grhv qrw dsshdu wr eh lq d orqj uxq vwhdg| vwdwh1 Wkh shuvlvwhqfh ri srsxodwlrq

 rzv dqg hpsor|phqw jurzwk douhdg| glvfxvvhg dorqj zlwk wkh �qglqj ri frqyhujhqfh lq

shu fdslwd lqfrph grfxphqwhg lq Eduur dqg Vdod0l0Pduwlq +4<<4, dqg ehorz vxjjhvw lqvwhdg

d v|vwhp rq dq htxloleulxp wudqvlwlrq sdwk1 Li vr/ wkh lghqwli|lqj dvvxpswlrq ri vwdwlf

htxloleulxp xqghuo|lqj frpshqvdwlqj gl�huhqwldo hpslulfv pd| ohdg wr lqfruuhfw hvwlpdwhv

ri wkh frqwulexwlrqv ri orfdo dwwulexwhv wr orfdo surgxfwlylw| dqg txdolw| ri olih1 Edvhg rq

srsxodwlrq  rzv dqg uhodwlyh shu fdslwd lqfrphv dfurvv X1V1 vwdwhv ryhu wkh shulrg 4<:4 wr

4<;;/ Juhhqzrrg hw do1 +4<<4,/ vlploduo| frqfoxgh wkdw wkh v|vwhp pdgh xs ri X1V1 vwdwhv lv

dzd| iurp lwv orqj uxq vwhdg|0vwdwh wkhuhe| eldvlqj hvwlpdwhv ri frpshqvdwlqj gl�huhqwldov1

Udssdsruw +4<<<, od|v rxw d g|qdplf prgho ri orfdo jurzwk zklfk qhvwv wkh vwdwlf

htxloleulxp deryh dv lwv orqj uxq vwhdg| vwdwh1 Dgmxvwphqw frvwv sursruwlrqdo wr wkh udwhv

ri fdslwdo lqyhvwphqw dqg srsxodwlrq  rzv doorz iru h{whqghg htxloleulxp wudqvlwlrq sdwkv wr

wkh orqj uxq vwhdg| vwdwh iroorzlqj orfdo vkrfnv1 Dorqj vxfk htxloleulxp wudqvlwlrq sdwkv/

kljkhu xwlolw| dqg sur�w  rzv zloo eh dvvrfldwhg zlwk olylqj dqg rzqlqj fdslwdo lq vrph

orfdolwlhv udwkhu wkdq rwkhuv1 Wkh prgho lv edvlfdoo| d vwudljkwiruzdug h{whqvlrq ri wkh

Udpvh|0Fdvv0Nrrspdqv qhrfodvvlfdo jurzwk prgho1 Dorqj zlwk wkh lqyhvwphqw dqg oderu

prelolw| iulfwlrqv/ wkh rqo| rwkhu nh| dgglwlrqdo hohphqw lv wkh dxjphqwlqj ri lqglylgxdo

xwlolw| wr lqfoxgh d orfdo lqhodvwlfdoo| vxssolhg qrqwudgdeoh jrrg/ odqg vhuylfhv/ dqg d orfdo

sxeolf jrrg/ txdolw| ri olih1

Iljxuh 6 vkrzv wkh g|qdplf uhvsrqvh ri srsxodwlrq/ odqg sulfhv/ dqg zdjhv iroorzlqj

wkuhh vruwv ri srvvleoh orfdo vkrfnv= wr d orfdolw|*v fdslwdo vwrfn/ wr lwv ohyho ri surgxfwlylw|/

dqg wr lwv ohyho ri txdolw| ri olih1 Olwhudoo| lqwhusuhwhg/ fdslwdo vkrfnv pljkw fruuhvsrqg wr

zduv dqg qdwxudo glvdvwhuv1 Pruh phwdskrulfdoo|/ wkh| pljkw fruuhvsrqg wr fkdqjhv lq wkh

whupv ri wudgh ru lq whfkqrorj| zklfk glvsursruwlrqdwho| d�hfw wkh lqvwdoohg fdslwdo edvh

ri vrph orfdolwlhv uhodwlyh wr rwkhuv exw zklfk gr qrw d�hfw orqj uxq ohyhov ri surgxfwlylw|1

Surgxfwlylw| vkrfnv pljkw fruuhvsrqg wr fkdqjhv lq wkh whupv ri wudgh ru lq whfkqrorj|

zklfk glvsursruwlrqdwho| lqwhudfw zlwk wkh �{hg dwwulexwhv ri vrph orfdolwlhv uhodwlyh wr

rwkhuv1 Wkh lpsdfw ri QDIWD rq X1V1�Ph{lfr erughu orfdolwlhv vhuyhv dv rqh vxfk h{dpsoh>

wkh h�hfw ri d whfkqrorj|0gulyhq idoo lq wkh uhodwlyh sulfh ri pdqxidfwxuhg jrrgv rq orfdolwlhv

zklfk ehqh�w iurp djjorphudwlrq hfrqrplhv lq wkh surgxfwlrq ri wudgdeoh vhuylfh jrrgv

+h1j1 Qhz \run Flw| dqg �qdqfh, vhuyhv dv dqrwkhu h{dpsoh1 Txdolw|0ri0olih vkrfnv pljkw

fruuhvsrqg wr fkdqjhv lq whfkqrorj| ru wr fkdqjhv lq wdvwhv= iru lqvwdqfh wkh lpsdfw ri

dlu frqglwlrqlqj rq suhylrxvo| xqlqkdelwdeoh ghvhuw orfdolwlhv ru wkh jurzwk ri qhz ohlvxuh

dfwlylwlhv vxfk dv vxu�qj dqg vnllqj15

5Wkh glvwlqfwlrq ehwzhhq fdslwdo dqg surgxfwlylw| vkrfnv mxvw rxwolqhg pd| eh vrphzkdw

duelwudu|> hylghqfh ri g|qdplf orfdol}dwlrq vslooryhuv lq zklfk sdvw lqgxvwuldo frqfhqwud0

wlrq frqwulexwhv wr fxuuhqw surgxfwlylw| ohyhov lpsolhv wkdw d whupv ri wudgh vkrfn/ iru

lqvwdqfh/ zklfk grhv qrw lqwhudfw zlwk dq| �{hg orfdo dwwulexwhv pd| qhyhuwkhohvv lpsdfw

orfdo surgxfwlylw| e| ghydoxlqj orfdo dffxpxodwhg nqrzohgjh +Khqghuvrq/ 4<<8,1 Wkh nh|
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Wkh g|qdplf uhvsrqvh wr d qhjdwlyh fdslwdo vkrfn lv vkrzq lq Sdqho D1 Dw wlph }hur/

orfdo fdslwdo vwrfn lv vkrfnhg grzqzdug iurp lwv vwhdg|0vwdwh ohyho1 Erwk zdjhv dqg odqg

sulfhv idoo lpphgldwho|> orfdo srsxodwlrq lv lqvwdqwdqhrxvo| �{hg exw lpphgldwho| ehjlqv

 rzlqj rxw ri wkh orfdolw| lq vhdufk ri kljkhu zdjhv hovhzkhuh1 Wkh orz zdjhv dqg kljk

pdujlqdo surgxfw ri fdslwdo iroorzlqj wkh vkrfn fdxvh fdslwdo wr  rz lqwr wkh orfdolw| lq wxuq

fdxvlqj zdjhv wr ehjlq frqyhujlqj edfn wrzdugv wkhlu vwhdg|0vwdwh ohyho1 Hyhqwxdoo| vxfk

ulvlqj zdjhv dorqj zlwk orzhu odqg sulfhv fdxvh wkh rxw rz ri srsxodwlrq wr uhyhuvh1 Wkh

ulvlqj zdjhv dorqj zlwk wkh hyhqwxdo uhyhuvdo ri wkh srsxodwlrq rxw rz fdxvh odqg sulfhv

wr ehjlq wr dssuhfldwh1 Dowkrxjk lw uhsuhvhqwv mxvw d vlqjoh fdoleudwlrq ri wkh g|qdplf

prgho/ Sdqho D dffxudwho| fdswxuhv wkh g|qdplf prgho*v suhglfwlrq wkdw wkh exon ri orfdo

dgmxvwphqw wr fdslwdo vkrfnv lv yld orfdo zdjhv1 Sxw gl�huhqwo|/ orfdo jurzwk dv phdvxuhg

e| shu fdslwd lqfrph lv pxfk pruh vhqvlwlyh wr fdslwdo vkrfnv wkdq lv orfdo jurzwk dv

phdvxuhg e| srsxodwlrq ru krxvlqj sulfhv1 Erwk wkh vkrfn lwvhoi dqg wkh vxevhtxhqw lq rz

ri fdslwdo gluhfwo| lpsdfw wkh pdujlqdo surgxfw ri oderu1 Lq frqwudvw/ wkh uhvsrqvh ri odqg

vdohv sulfh iroorzv rqo| lqgluhfwo| iurp d orzhu ghpdqg iru odqg gxh wr orzhu orfdo zdjhv

dqg srsxodwlrq ohyhov1 Wkdw odqg vdohv sulfh uh hfwv wkh suhvhqw glvfrxqwhg ydoxh ri fxuuhqw

dqg ixwxuh ghpdqgv iru odqg dqg jlyhq wkdw vxfk ghpdqg lv rqo| whpsrudulo| orz ixuwkhu

gdpshqv wkh h�hfw ri fdslwdo vkrfnv rq odqg sulfhv1 Qrwh wkdw iroorzlqj fdslwdo vkrfnv/

srsxodwlrq  rzv/ shu fdslwd lqfrph jurzwk/ dqg odqg sulfh jurzwk zloo hdfk vkrz vrph

qhjdwlyh vhuldo fruuhodwlrq> shu fdslwd lqfrph jurzwk dqg odqg sulfh jurzwk zloo whqg wr

eh srvlwlyho| fruuhodwhg zlwk hdfk rwkhu exw hlwkhu srvlwlyho| ru qhjdwlyho| fruuhodwhg zlwk

srsxodwlrq  rzv ghshqglqj rq wlph shulrg1

Wkh uhvsrqvh wr d srvlwlyh surgxfwlylw| vkrfn lv vnhwfkhg lq Sdqho E1 Erwk zdjhv dqg

odqg vdohv sulfh mxps frqfxuuhqw zlwk wkh vkrfn= zdjhv ehlqj gluhfwo| wlhg wr surgxfwlylw|

dqg odqg sulfhv uh hfwlqj wkh kljkhu oderu zhdowk ri suhvhqw uhvlghqwv soxv wkh h{shfwhg

lq rz ri qhz uhvlghqwv1 Srsxodwlrq ehjlqv  rzlqj lq dwwudfwhg e| wkh kljkhu zdjh ohyho>

fdslwdo dovr  rzv lq dwwudfwhg erwk wr wkh qhzo| kljkhu ohyho ri surgxfwlylw| dv zhoo dv wr

wkh lq rz ri srsxodwlrq1 Wkh wudqvlwlrq sdwk vnhwfkhg lq wkh sdqho lv edvhg rq d 53 shufhqw

lqfuhdvh lq wrwdo idfwru surgxfwlylw|> iru qrqwulyldo surgxfwlylw| vkrfnv dfurvv d zlgh udqjh

ri fdoleudwlrqv +lq sduwlfxodu/ wkh ohyhov ri wkh fdslwdo dqg oderu prelolw| iulfwlrqv,/ wkh

shuvlvwhqw  rz ri srsxodwlrq ryhu dq h{whqghg wlph shulrg lv d txdolwdwlyho| uhjxodu uhvxow16

glvwlqjxlvklqj ihdwxuh ehwzhhq vkrfnv wkdw lqgxfh wlph sdwkv dv ghslfwhg lq sdqhov D dqg E

ri Iljxuh 6 lv wkhlu shupdqhqfh1 Hylghqfh wkdw wkh whpsrudo pdjqlwxgh ri g|qdplf orfdo0

l}dwlrq hfrqrplhv lv rq wkh rughu ri vhyhq |hduv +Khqghuvrq 4<<:, vxjjhvwv wkdw d vkrfn wr

vxfk d g|qdplf orfdol}dwlrq hfrqrp| zloo lqgxfh d wlph sdwk wkdw lq wkh vkruw wr phglxp

uxq zloo orrn vrphwklqj olnh wkdw dvvrfldwhg zlwk d surgxfwlylw| vkrfn exw wkdw lq wkh orqj

uxq zloo orrn pruh olnh wkh wlph sdwk dvvrfldwhg zlwk d fdslwdo vkrfn1
6Wr eh vxuh/ wkh shuvlvwhqfh fdq eh pdgh duelwudulo| vpdoo e| pdnlqj wkh devroxwh ohyhov

ri wkh wzr iulfwlrqv jr wr }hur1 Wkh devroxwh ohyho ri wkh fdslwdo iulfwlrq fdq eh fdoleudwhg

edvhg rq wkh vwhdg|0vwdwh vkdgrz ydoxh ri fdslwdo1 Wkh sduwlfxodu fdoleudwlrq ghslfwhg lq

Iljxuh 6 kdv d vwhdg|0vwdwh vkdgrz ydoxh ri fdslwdo htxdo wr 4168 dqg d oderu iulfwlrq zklfk

:



Iru wkh fdoleudwlrq vkrzq lq Iljxuh 6/ wkh lq rz ri srsxodwlrq lv vwloo dw 57 shufhqw ri lwv

lqlwldo udwh diwhu 63 |hduv1 Erwk zdjhv dqg odqg vdohv sulfhv dovr vkrz shuvlvwhqfh> exw

ehfdxvh wkh odujhvw sruwlrq ri wkhlu ryhudoo dgmxvwphqw frphv wkurxjk wkhlu lqlwldo glvfuhwh

mxpsv/ vxfk shuvlvwhqfh lv vpdoohu wkdq zlwk srsxodwlrq1 Wkh wkuhh wlph vhulhv vkrz srvlwlyh

fr0pryhphqw> wkh lqlwldo glvfuhwh mxpsv lq zdjhv dqg odqg vdohv sulfh exw qrw srsxodwlrq

lpso| wkdw wkh ghjuhh ri vxfk fr0pryhphqw zloo ghshqg rq wlph shulrg1

Wkh �qdo sdqho ri Iljxuh 6 vnhwfkhv wkh g|qdplf uhvsrqvh wr d srvlwlyh txdolw|0ri0olih

vkrfn1 Iroorzlqj wkh vkrfn/ srsxodwlrq ehjlqv wr  rz lqwr wkh orfdolw|> dv zlwk surgxf0

wlylw| vkrfnv/ dfurvv d zlgh udqjh ri fdoleudwlrqv wkh srsxodwlrq  rz vkrzv frqvlghudeoh

shuvlvwhqfh ryhu dq h{whqghg wlph shulrg1 Frqfxuuhqw zlwk wkh vkrfn/ odqg vdohv sulfh

mxpsv glvfuhwho|/ d uhdfwlrq wr wkh h{shfwhg lq rz ri srsxodwlrq/ dqg wkhq frqwlqxhv wr

ulvh1 Zdjhv/ lq frqwudvw/ uhpdlq lqvwdqwdqhrxvo| �{hg dv wkh txdolw|0ri0olih vkrfn grhv qrw

d�hfw wkh pdujlqdo surgxfw ri oderu> wkh lq rz ri srsxodwlrq/ krzhyhu/ fdxvhv wkh pdujlqdo

surgxfw ri oderu wr ghfuhdvh vr wkdw iroorzlqj d txdolw|0ri0olih vkrfn/ zdjhv ehjlq wr idoo1

Wkh srsxodwlrq lq rz dovr fdxvhv d ulvh lq wkh pdujlqdo surgxfw ri fdslwdo wkhuhe| lqgxflqj

d fdslwdo lq rz zklfk gdpshqv wkh idoo lq zdjhv1 Wkh fdslwdo lq rz hyhqwxdoo| fdxvhv zdjhv

wr ehjlq wr ulvh dqg hyhqwxdoo| wkh| uhwxuq wr wkhlu ruljlqdo suh0vkrfn ohyho/ d uhvxow zklfk

sdudoohov wkdw g�
g txdolw| ri olih

@ 3 lq wkh vwdwlf prgho deryh1 Lq Sdqho F/ wkh vpdoo pdjqlwxghv

ri wkh pryhphqw lq zdjhv pdnh wkhp eduho| glvfhuqleoh> vxfk vpdoo pdjqlwxghv lq qrpl0

qdo zdjh pryhphqwv iroorzlqj txdolw|0ri0olih vkrfnv duh d txdolwdwlyho| uhjxodu uhvxow dfurvv

d zlgh udqjh ri fdoleudwlrqv1 Txdolw|0ri0olih vkrfnv lqgxfh srvlwlyh fr0pryhphqw ehwzhhq

srsxodwlrq  rzv dqg odqg vdohv sulfh jurzwk udwhv> dv zlwk fdslwdo dqg surgxfwlylw| vkrfnv/

wkh ghjuhh ri fr0pryhphqw zloo ghshqg rq wlph shulrg1 Zdjh jurzwk pd| eh hlwkhu srvl0

wlyho| ru qhjdwlyho| fruuhodwhg zlwk erwk srsxodwlrq  rzv dqg krxvlqj sulfh jurzwk/ djdlq

ghshqglqj rq wlph shulrg1

Ryhudoo/ wkh g|qdplf wkhru| vxjjhvwv wkdw gl�huhqw w|shv ri xqghuo|lqj vkrfnv zloo uh0

vxow lq gl�huhqw wlph sdwkv iru orfdo revhuydeohv1 Erwk srsxodwlrq  rzv dqg wkh jurzwk udwh

ri odqg vdohv sulfhv uhdfw lq wkh �uljkw� gluhfwlrq iroorzlqj surgxfwlylw| dqg txdolw|0ri0olih

vkrfnv> srsxodwlrq  rzv r�hu wkh dgglwlrqdo dwwudfwlyh txdolw| wkdw wkh| duh qrw sduwlfxoduo|

vhqvlwlyh wr wkh fkrlfh ri wlph shulrg lq lghqwli|lqj vxfk vkrfnv1 Zdjh jurzwk/ lq frqwudvw/

pd| vljqdo hlwkhu d srvlwlyh surgxfwlylw| vkrfn/ d uhfhqw qhjdwlyh txdolw|0ri0olih vkrfn/ ru

d ohvv0uhfhqw srvlwlyh txdolw|0ri0olih vkrfn> iru erwk surgxfwlylw| dqg txdolw|0ri0olih vkrfnv/

wkh ehkdylru ri wkh zdjh jurzwk udwh lv vhqvlwlyh wr wkh wlph shulrg xqghu h{dplqdwlrq

+l1h1 uhodwlyh wr zkhq wkh vkrfn rffxuuhg,1 Wkh qrqprqrwrqlf uhvsrqvh wr fdslwdo vkrfnv

e| doo wkuhh jurzwk phwulfv vrphzkdw frpsolfdwhv pdwwhuv1 Srvlwlyh srsxodwlrq lq rzv/

iru lqvwdqfh/ pd| vljqdo wkh uhvsrqvh wr d srvlwlyh surgxfwlylw| ru d srvlwlyh txdolw|0ri0olih

vkrfn/ exw dovr wkh hyhqwxdo uhwxuq lq rz ri srsxodwlrq iroorzlqj d qhjdwlyh fdslwdo vkrfn1

Wkh gl�huhqw w|shv ri vkrfnv dovr h�hfw gl�huhqw frqyhujhqfh ehkdylruv iru wkh wkuhh jurzwk

phwulfv1 Fdslwdo vkrfnv lpso| wkdw erwk lqfrph dqg odqg sulfhv zloo vkrz vwurqj frqyhu0

doorzv d qhw pljudwlrq uhvsrqvh wr lqfrph jdsv zklfk idu h{fhhgv hpslulfdo hvwlpdwhv lq

Eduur dqg Vdod0l0Pduwlq +4<<4, dqg lq Vhfwlrq 6 ehorz1

;



jhqfh +l1h1 dq lqyhuvh fruuhodwlrq ehwzhhq lqlwldo vwduwlqj ohyhov dqg vxevhtxhqw jurzwk,1

Surgxfwlylw| vkrfnv lpso| wkdw srsxodwlrq/ lqfrph/ dqg odqg sulfhv zloo vkrz glyhujhqfh>

dqg txdolw|0ri0olih vkrfnv/ wkdw srsxodwlrq dqg odqg sulfhv zloo vkrz glyhujhqfh1

Wrjhwkhu wkhvh suhglfwlrqv khos wr lqwhusuhw wkh irxu vhwv ri vw|ol}hg hpslulfdo idfwv rq

hfrqrplf jurzwk dfurvv X1V1 frxqwlhv grfxphqwhg ehorz1 Lq sduwlfxodu/ wkh suhglfwhg kljk

shuvlvwhqfh ri qhw pljudwlrq dqg wkdw lw uhdfwv lq wkh �uljkw� gluhfwlrq wr erwk surgxfwlylw|

dqg txdolw|0ri0olih vkrfnv vxjjhvw lw dv wkh suhihuuhg phwulf iru hvwlpdwlqj wkh fruuhodwhv ri

vxfk vkrfnv1 Mxvw dv wkh furvv0vhfwlrq ri X1V1 frxqw| srsxodwlrq ghqvlwlhv fdq eh lqwhusuhwhg

dv uhsuhvhqwlqj lqglylgxdov* �yrwhv� zlwk uhvshfw wr xqghuo|lqj surgxfwlylw| dqg txdolw| ri

olih/ wkh qhw pljudwlrq  rzv vkrzq lq Pds 5 fdq eh lqwhusuhwhg dv fdswxulqj wkh sdwwhuq ri

lqglylgxdov* fkdqjhv lq yrwhv1

6 Wkh Orfdo Jurzwk Surfhvv

Wkh iroorzlqj vxevhfwlrqv grfxphqw �yh idfwv rq wkh orfdo jurzwk surfhvv1 Srsxodwlrq

jurzwk vkrzv shuvlvwhqfh dfurvv wlph exw krxvlqj sulfh jurzwk dqg lqfrph jurzwk gr qrw1

Krxvlqj sulfhv vkrz srvlwlyh fr0pryhphqw zlwk erwk srsxodwlrq dqg shu fdslwd lqfrph

dowkrxjk wkh pdjqlwxghv ydu| frqvlghudeo| ghshqglqj rq wlph shulrg1 Srsxodwlrq whqgv wr

 rz wr orfdolwlhv zlwk kljkhu krxvlqj ydoxhv dqg kljkhu shu fdslwd lqfrphv> exw djdlq wklv

ydulhv frqvlghudeo| e| wlph shulrg1 Shu fdslwd lqfrph dqg krxvlqj sulfhv glvsod| devroxwh

frqyhujhqfh iru vrph wlph shulrgv exw qrw iru rwkhuv> srsxodwlrq ghqvlw| glvsod|v devroxwh

glyhujhqfh iru vrph wlph shulrgv exw qrw iru rwkhuv1 Dqg doo wkuhh jurzwk phwulfv glvsod|

frqglwlrqdo frqyhujhqfh1

Shuvlvwhqfh

Wkh prvw vdolhqw orfdo jurzwk idfw lv wkh shuvlvwhqfh ri srsxodwlrq  rzv1 Eodqfkdug dqg Ndw}

+4<<5,/ Eduur dqg Vdod0l0Pduwlq +4<<4,/ dqg Eruwv +4<93, doo grfxphqw vxfk shuvlvwhqfh

iru ydulrxv srsxodwlrq phdvxuhv dqg ydulrxv wlph shulrgv iru wkh X1V1 vwdwhv1 Jodhvhu/

Vfkhlqnpdq/ dqg Vkohlihu +4<<8, grfxphqw wkh shuvlvwhqfh ri X1V1 flw| srsxodwlrq jurzwk

ryhu wkh shulrg 4<83 wr 4<<31 Dqg Iljxuh 4 vkrzv wkh shuvlvwhqfh ri qhw pljudwlrq iru X1V1

frxqwlhv ehwzhhq wkh shulrgv 4<83 wr 4<:3 dqg 4<:3 wr 4<<31 Uhjuhvvlqj qhw pljudwlrq iurp

wkh odwwhu shulrg rq wkh iruphu |lhogv d frh!flhqw � htxdo wr 317; zlwk dq U0vtxduhg ydoxh

ri 31551 Lq jhqhudo/ wkh shuvlvwhqfh ri srsxodwlrq  rzv dw wkh frxqw| ohyho lv vrphzkdw ohvv

wkdq dw wkh vwdwh ohyho1 Wkh vdph uhjuhvvlrq iru vwdwh0ohyho qhw pljudwlrq |lhogv d � htxdo

wr 319; zlwk dq U0vtxduhg ydoxh ri 31831

Wdeoh 4/ Sdqho D vkrzv wkh uhvxowv iurp uhjuhvvlqj whq0|hdu jurzwk udwhv ri srsxodwlrq

ghqvlw| rq wkhlu odjjhg ydoxhv iru hdfk ghfdgh ri wkh wzhqwlhwk fhqwxu| iru erwk frxqwlhv

dqg vwdwhv1 Iru frxqwlhv/ wkh shuvlvwhqfh lq srsxodwlrq jurzwk ehjlqv rqo| durxqg 4<63>

iru vwdwhv/ lw lv suhvhqw wkurxjkrxw wkh fhqwxu| exw juhdwo| lqfuhdvhv vwduwlqj durxqg 4<631

Wkh shuvlvwhqfh lq qhw pljudwlrq +zklfk fdq eh fdofxodwhg vwduwlqj rqo| lq 4<83, lv yluwxdoo|

lghqwlfdo wr wkdw iru wkh srsxodwlrq ghqvlw| jurzwk udwhv1 Uhfrqflolqj wkh vwdwh dqg frxqw|
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uhvxowv zlwk hdfk rwkhu vxjjhvwv wkdw fhuwdlq eurdg wuhqgv pd| eh ehwwhu fdswxuhg e| vwdwh

udwkhu wkdq frxqw| srsxodwlrq  rzv1 D vwuxfwxudo euhdn lq shuvlvwhqfh gdwhg vrphzkhuh

ehwzhhq 4<63 dqg 4<73 vxjjhvwv wkdw sulru wr wklv shulrg/ wkh v|vwhp ri orfdolwlhv pdgh xs ri

X1V1 frxqwlhv pd| kdyh ehhq qhdu d orqj uxq vsdwldo vwhdg| vwdwh1 Diwhu wkh vwuxfwxudo euhdn/

krzhyhu/ wkh kljk shuvlvwhqfh lq srsxodwlrq  rzv lv gl!fxow wr uhfrqfloh zlwk ehlqj qhdu

vxfk d vwhdg| vwdwh> udwkhu/ wkh shuvlvwhqfh vxjjhvwv wkdw wkh v|vwhp lv rq dq htxloleulxp

wudqvlwlrq sdwk wr vxfk d orqj uxq vwhdg| vwdwh17

Lq frqwudvw wr srsxodwlrq  rzv/ krxvlqj phgldq ydoxh jurzwk dqg shu fdslwd lqfrph

jurzwk vkrz }hur ru hyhq qhjdwlyh shuvlvwhqfh dfurvv ghfdghv +ehjlqqlqj lq 4<83/ wkh �uvw

|hdu iru zklfk gdwd lv dydlodeoh,1 Iru wkh 4<93v dqg 4<:3v/ uhjuhvvlqj jurzwk udwhv rq wkhlu

odjjhg ydoxh |lhogv dq U0vtxduhg ydoxh zklfk qhyhu h{fhhgv 31341 Iru wkh 4<;3v/ grlqj wkh

vdph |lhogv d qhjdwlyh/ vljql�fdqw frh!flhqw rq odjjhg jurzwk lq erwk uhjuhvvlrqv +krxvlqj

jurzwk= � @ �3=64>U2
@ 3=39> lqfrph jurzwk= � @ �3=5:>U2

@ 3=3;,1

Orfdo jurzwk wkhru| kdv qr gl!fxow| h{sodlqlqj }hur ru qhjdwlyh lqfrph jurzwk shuvlv0

whqfh1 Iroorzlqj surgxfwlylw| vkrfnv/ shu fdslwd lqfrph whqgv wr dgmxvw yhu| txlfno| vr wkdw

rqh zrxog qrw h{shfw wr vhh pxfk vhuldo fruuhodwlrq1 Erwk fdslwdo vkrfnv dqg txdolw|0ri0olih

vkrfnv lqgxfh d wlph sdwk ri shu fdslwd lqfrph fkdudfwhul}hg e| qhjdwlyh vhuldo fruuhodwlrq1

Dv iru krxvlqj sulfh jurzwk/ olnh shu fdslwd lqfrph wklv fdq mxps glvfuhwho| iroorzlqj vkrfnv

vr wkdw zh vkrxog h{shfw wr vhh ohvv vhuldo fruuhodwlrq wkdq zlwk srsxodwlrq  rzv> dqg fdsl0

wdo vkrfnv zrxog lqgxfh d wlph sdwk fkdudfwhul}hg e| qhjdwlyh vhuldo fruuhodwlrq1 Krzhyhu/

wkh g|qdplf prgho vxjjhvwv wkdw wkh shuvlvwhqw srsxodwlrq  rzv zrxog lqgxfh d shuvlvwhqfh

lq krxvlqj sulfh jurzwk dv zhoo1 Rqh srvvleoh h{sodqdwlrq zk| zh gr qrw vhh wklv lq wkh

gdwd lv wkh prgho*v dvvxpswlrq ri d �{hg vxsso| ri krxvlqj vhuylfhv> xqghu pruh hodvwlf

vxsso| frqglwlrqv/ krxvlqj sulfhv zrxog vkrz ohvv fr0pryhphqw zlwk srsxodwlrq  rzv1 D

vhfrqg srvvleoh h{sodqdwlrq pljkw olh lq wuhdwlqj krxvlqj vhuylfhv dv dq dvvhw vxemhfw wr

sulfh vshfxodwlrq wkhuhe| zhdnhqlqj wkh olqn wr xqghuo|lqj orfdo jurzwk ixqgdphqwdov1

Wrjhwkhu/ wkhvh uhvxowv vxjjhvw wkdw wr lghqwli| wkh fruuhodwhv ri orqj0whup orfdo hfr0

qrplf jurzwk/ orqj0whup phdvxuhv ri srsxodwlrq  rzv vhuyh dv d suhihuuhg phwulf1 Wkh

7D srvvleoh uhfrqfloldwlrq lv wkdw wkh v|vwhp uhpdlqhg frqvwdqwo| lq d vwhdg|0vwdwh wkdw

zdv lwvhoi fkdqjlqj dfurvv wlph � iru lqvwdqfh/ li ulvlqj lqfrphv fdxvhg lqglylgxdov wr

vwhdglo| lqfuhdvh wkhlu ghpdqg iru txdolw| ri olih uhodwlyh wr rxwsxw frqvxpswlrq1 Wkh

g|qdplf prgho rxwolqhg lq wkh dsshqgl{ vkrzv wkdw zlwk d �{hg vxsso| ri krxvlqj vhuylfhv

dqg li wkh lqwhuwhpsrudo hodvwlflw| ri vxevwlwxwlrq iru krxvlqj vhuylfhv dqg txdolw| ri olih

duh htxdo/ krxvlqj sulfhv ulvh dw d udwh zklfk h{dfwo| r�vhwv dq| vxfk pljudwlrq1 Krzhyhu/

zlwk d qrq0yhuwlfdo krxvlqj vxsso| fxuyh ru li lqglylgxdov duh pruh zloolqj wr vxevwlwxwh

lqwhuwhpsrudoo| odqg vhuylfh frqvxpswlrq wkdq txdolw|0ri0olih frqvxpswlrq/ vxfk dq lqfrph0

uhodwhg v|vwhpdwlf pljudwlrq zrxog eh h{shfwhg1 Zkdw lv qrw fohdu lv zk| d v|vwhpdwlf ulvh

lq vwhdg|0vwdwh ghpdqg iru txdolw| ri olih zrxog ehjlq wr rffxu lq wkh 4<63*v udwkhu wkdq

hduolhu1 Udwkhu/ d vwuxfwxudo euhdn +ru d vhulhv ri vwuxfwxudo euhdnv, uhodwhg wr wkh Juhdw

Ghsuhvvlrq/ Qhz Ghdo ihghudo ohjlvodwlrq/ dqg Zruog Zdu LL dqg lwv diwhupdwk vhhpv d pruh

sodxvleoh h{sodqdwlrq1
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orz revhuyhg shuvlvwhqfh ri krxvlqj ydoxh jurzwk dqg shu fdslwd lqfrph jurzwk lpso| wkdw

dq| fruuhodwlrqv zlwk wkhvh duh olnho| wr eh h{wuhpho| iudjloh wr wkh wlph shulrg xqghu

revhuydwlrq1 Pruhryhu/ wkdw krxvlqj ydoxh jurzwk dqg shu fdslwd lqfrph jurzwk vkrz qhj0

dwlyh vhuldo fruuhodwlrq dfurvv vrph wlph shulrgv uhlqirufhv frqyhqwlrqdo zlvgrp wkdw fdslwdo

vkrfnv +eurdgo| gh�qhg, sod| dq lpsruwdqw uroh lq orfdo jurzwk1 Dv orqj dv wkh shulrg xqghu

revhuydwlrq lv vx!flhqwo| orqj/ dyhudjh srsxodwlrq  rzv vkrxog vkrz qr uhvsrqvh wr vxfk

fdslwdo vkrfnv1

Orfdo Jurzwk Surfhvv Idfw 4= Frxqw| srsxodwlrq  rzv vkrz kljk shuvlvwhqfh dfurvv

wlph> krzhyhu/ wklv shuvlvwhqfh h{whqgv edfn rqo| wr durxqg 4<631 Frxqw| shu fdslwd lqfrph

jurzwk udwhv dqg krxvlqj phgldq ydoxh jurzwk udwhv vkrz orz � vrphwlphv qhjdwlyh �

shuvlvwhqfh dfurvv wlph1

Fr0Pryhphqw

Wkh g|qdplf prgho lpsolhv ydulrxv vruwv ri fr0pryhphqwv dprqj wkh jurzwk udwhv ri srs0

xodwlrq/ krxvlqj sulfhv/ dqg zdjhv1

Iru erwk fdslwdo dqg txdolw|0ri0olih vkrfnv/ orfdo jurzwk wkhru| suhglfwv d srvlwlyh fru0

uhodwlrq ehwzhhq srsxodwlrq  rzv dqg krxvlqj sulfh jurzwk1 Iru fdslwdo vkrfnv/ lw suhglfwv

wkh vdph zlwk wkh lpsruwdqw h{fhswlrq ri wkh wlph shulrg lpphgldwho| iroorzlqj +exw qrw

lqfoxglqj, wkh fdslwdo vkrfn/ gxulqj zklfk srsxodwlrq dqg krxvlqj sulfhv pryh lq rssrvlwh

gluhfwlrqv1 Wdeoh 4/ Sdqho E vkrzv wkh uhvxowv iurp uhjuhvvlqj wkh jurzwk udwh ri phgldq

krxvh ydoxh rq wkh udwh ri qhw pljudwlrq iru hdfk ghfdgh/ 4<83 wkurxjk 4<<31 Iru doo ghfdghv/

wkh frh!flhqw/ � / lv srvlwlyh dqg vljql�fdqw dw wkh 3134 ohyho1 H{fhsw iru wkh 4<83 wr 4<93

ghfdgh/ wkh uhjuhvvlrqv vkrz wkh qhw pljudwlrq udwh wr kdyh uhdvrqdeoh h{sodqdwru| srzhu

iru wkh krxvlqj ydoxh jurzwk udwh> wkh U0vtxduhg ydoxh udqjhv iurp 314< wr 31581 Exw iru

4<83 wr 4<93/ wkh U0vtxduhg ydoxh lv rqo| 31361

Wkh suhglfwhg fr0pryhphqw ehwzhhq krxvlqj ydoxh jurzwk dqg shu fdslwd lqfrph

jurzwk dqg ehwzhhq shu fdslwd lqfrph jurzwk dqg qhw pljudwlrq vkrxog ghshqg rq wkh

w|sh ri xqghuo|lqj vkrfn1 Wkh g|qdplf prgho lpsolhv erwk uhodwlrqvklsv zloo vkrz srvlwlyh

fr0pryhphqw iurp surgxfwlylw| vkrfnv exw hlwkhu srvlwlyh ru qhjdwlyh fr0pryhphqw/ gh0

shqglqj rq wlplqj/ iurp fdslwdo dqg txdolw|0ri0olih vkrfnv1 Hpslulfdoo|/ wkhuh lv d prghudwh

srvlwlyh fruuhodwlrq ehwzhhq krxvlqj phgldq ydoxh jurzwk dqg shu fdslwd lqfrph jurzwk1

Uhjuhvvlqj wkh iruphu rq wkh odwwhu |lhogv d � frh!flhqw udqjlqj iurp 3165 iru wkh 4<93v

wr 4153 iru wkh 4<;3v zlwk d fruuhvsrqglqj U0vtxduhg ydoxh udqjlqj iurp 313; wr 31671 Wkh

uhodwlrqvkls ehwzhhq shu fdslwd lqfrph jurzwk dqg qhw pljudwlrq lv ohvv frqvlvwhqw1 Uh0

juhvvlqj wkh iruphu rq wkh odwwhu |lhogv d � frh!flhqw udqjlqj iurp 03145 iru wkh 4<93v wr

316: iru wkh 4<;3v> wkh fruuhvsrqglqj U0vtxduhg ydoxh udqjhv iurp 3134 wr 31531

Orfdo Jurzwk Surfhvv Idfw 5= Wkh jurzwk udwhv ri krxvlqj sulfhv dqg srsxodwlrq dqg/

wr d ohvvhu h{whqw/ krxvlqj sulfhv dqg shu fdslwd lqfrph vkrz srvlwlyh fr0pryhphqw1 Wkhvh

fr0pryhphqwv/ dorqj zlwk wkdw ehwzhhq wkh jurzwk udwhv ri shu fdslwd lqfrph dqg srsxodwlrq/
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ydu| frqvlghudeo| ghshqglqj rq wlph shulrg1

Iroorzlqj vkrfnv/ uhjdugohvv ri w|sh/ odqg vdohv sulfh mxpsv glvfuhwho| exw srsxodwlrq

dgmxvwv rqo| judgxdoo|1 Wklv vxjjhvwv wkdw srsxodwlrq pd|  rz wrzdugv kljkhu odqg sulfhv

+ehfdxvh doo hovh lv qrw htxdo,1 Wdeoh 4/ Sdqho F vkrzv wkh uhvxowv iurp uhjuhvvlqj qhw

pljudwlrq iru hdfk ri wkh ghfdghv 4<83 wkurxjk 4<<3 rq wkh orj ri lqlwldo krxvh phgldq

ydoxh1 Wkh frh!flhqw rq lqlwldo krxvh phgldq ydoxh lv dozd|v srvlwlyh dqg vljql�fdqw dw

wkh 3134 ohyho1 H{sodqdwru| srzhu udqjhv zlgho| ghshqglqj rq ghfdgh1 Wkh 4<83 wr 4<93

ghfdgh kdv dq U0vtxduhg ydoxh ri 315:> exw wkh 4<:3 wr 4<;3 ghfdgh/ dq U0vtxduhg ydoxh

ri rqo| 313518 Wkh judgxdo uhvsrqvh ri srsxodwlrq dovr vxjjhvwv wkdw srsxodwlrq  rzv pd|

vkrz srvlwlyh fr0pryhphqw zlwk odjjhg krxvlqj ydoxh jurzwk1 Uhjuhvvlqj qhw pljudwlrq

udwhv iru hdfk ri wkh ghfdghv 4<93 wkurxjk 4<<3 rq wkh jurzwk udwh ri phgldq krxvh ydoxh

iru wkh suhylrxv ghfdgh dozd|v |lhogv d srvlwlyh/ vwdwlvwlfdoo| vljql�fdqw frh!flhqw1 H{fhsw

iru wkh 4<:3 wr 4<;3 ghfdgh/ zklfk kdv dq U0vtxduhg ydoxh ri 3147/ h{sodqdwru| srzhu lv

txlwh orz1 +Qrwh wkdw wkh 4<:3 wr 4<;3 ghfdgh lv wkh rqh ghfdgh iru zklfk wkh uhjuhvvlrq ri

qhw pljudwlrq rq lqlwldo krxvh ydoxh kdv yhu| orz h{sodqdwru| srzhu1,

Wkh uhodwlrqvkls ehwzhhq qhw pljudwlrq dqg lqlwldo ohyhov ri shu fdslwd lqfrph lv ohvv

vwurqj1 Iru wkh X1V1 vwdwhv/ Eduur dqg Vdod0l0Pduwlq +4<<4, uhsruw d srvlwlyh exw zhdn uhod0

wlrqvkls ehwzhhq qhw pljudwlrq dqg lqlwldo shu fdslwd lqfrph ryhu wkh shulrg 4<33 wr 4<;:>

Eodqfkdug dqg Ndw} +4<<5, �qg qr uhodwlrqvkls ehwzhhq hpsor|phqw jurzwk dqg lqlwldo

uhodwlyh zdjhv ryhu wkh shulrg 4<83 wr 4<<31 Iru X1V1 frxqwlhv/ uhjuhvvlqj qhw pljudwlrq

udwhv iru hdfk ri wkh ghfdghv 4<93 wkurxjk 4<<3 rq wkh orj ri lqlwldo shu fdslwd lqfrph |lhogv

srvlwlyh/ vljql�fdqw +dw wkh 3134 ohyho, frh!flhqwv iru 4<93v dqg wkh 4<;3v1 Iru wkh 4<93v/

wkh U0vtxduhg ydoxh lv 3146> exw iru wkh 4<;3v lw lv mxvw 31371 Iru wkh 4<:3 wr 4<;3 ghfdgh/

wkh frh!flhqw rq lqlwldo shu fdslwd lqfrph lv srvlwlyh exw qrw vljql�fdqw> lw uhpdlqv lqvljqli0

lfdqw hyhq diwhu lqfoxglqj dq h{sdqvlyh vhw ri frqwuro yduldeohv +wkh :6 yduldeohv hqxphudwhg

lq Wdeoh 6,1 Dv lq Eduur dqg Vdod0l0Pduwlq +4<<4,/ lqfoxglqj lqlwldo orj srsxodwlrq ghqvlw|

dqg lwv vtxduh dgplwv d srvlwlyh frh!flhqw rq lqlwldo lqfrph vljql�fdqw dw wkh 3134 ohyho iru

doo ghfdghv1 D odfn ri fruuhodwlrq ehwzhhq srsxodwlrq  rzv dqg lqlwldo lqfrph lv frqvlvwhqw

zlwk wkh uhvsrqvh wr d txdolw|0ri0olih vkrfn1 D srvlwlyh fruuhodwlrq ehwzhhq srsxodwlrq  rzv

dqg lqlwldo lqfrph lv frqvlvwhqw zlwk erwk surgxfwlylw| dqg fdslwdo vkrfnv1

Orfdo Jurzwk Surfhvv Idfw 6= Srsxodwlrq  rzv duh srvlwlyho| fruuhodwhg zlwk lqlwldo

krxvlqj ydoxhv dqg lqlwldo lqfrphv1 Wkh vwuhqjwkv ri wkh uhodwlrqvklsv ydu| ghshqglqj rq

wlph shulrg1

8Iru erwk wkh 4<93 wr 4<:3 dqg 4<;3 wr 4<<3 ghfdghv/ wkh srvlwlyh frh!flhqw rq lqlwldo

krxvh ydoxh lv urexvw wr wkh lqfoxvlrq ri odjjhg qhw pljudwlrq> iru wkh 4<:3 wr 4<;3 ghfdgh/

zlwk odjjhg qhw pljudwlrq lqfoxghg/ wkh frh!flhqw rq lqlwldo krxvh ydoxh lv qhjdwlyh dqg

vljql�fdqw dw wkh 3134 ohyho1
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Frqyhujhqfh

Orfdo jurzwk wkhru| suhglfwv dq dpeljxrxv uhodwlrqvkls ehwzhhq lqlwldo ohyhov ri shu fdslwd

lqfrph dqg vxevhtxhqw shu fdslwd lqfrph jurzwk1 Frqyhujhqfh ri shu fdslwd lqfrph fkdu0

dfwhul}hv wkh wudqvlwlrqdo g|qdplfv iroorzlqj d fdslwdo vkrfn dv zhoo dv wkh odwwhu vwdjh

g|qdplfv iroorzlqj d txdolw|0ri0olih vkrfn1 Exw glyhujhqfh ri shu fdslwd lqfrph fkdudfwhu0

l}hv wkh wudqvlwlrqdo g|qdplfv iroorzlqj d surgxfwlylw| vkrfn dv zhoo dv wkh hduo| vwdjhv

iroorzlqj d txdolw|0ri0olih vkrfn1 Khqfh lw lv qrw vxusulvlqj wkdw wkh hpslulfdo uhodwlrqvkls

ehwzhhq lqlwldo lqfrph dqg lwv vxevhtxhqw jurzwk ydulhv frqvlghudeo| ghshqglqj rq wlph

shulrg dqg jhrjudsklf orfdoh1 Eduur dqg Vdod0l0Pduwlq +4<<4, grfxphqw wkh frqyhujhqfh

ri shu fdslwd lqfrph dfurvv wkh X1V1 vwdwhv ryhu wkh shulrg 4;;3 wr 4<;; dqg Eodqfkdug

dqg Ndw} +4<<5, vlploduo| vkrz wkh frqyhujhqfh ri pdqxidfwxulqj zdjhv dfurvv vwdwhv ryhu

wkh shulrg 4<83 wr 4<<31 Exw Jodhvhu/ Vfkhlqnpdq/ dqg Vkohlihu +4<<8, �qg qr hylghqfh ri

lqfrph frqyhujhqfh dfurvv 534 X1V1 flwlhv ryhu wkh shulrg 4<93 wr 4<<31

Dfurvv X1V1 frxqwlhv/ wkhuh lv frqyhujhqfh ri shu fdslwd lqfrph gxulqj vrph wlph sh0

ulrgv exw qrw gxulqj rwkhuv1 Wdeoh 4/ Sdqho G vkrzv wkh uhvxowv iurp uhjuhvvlqj shu fdslwd

lqfrph jurzwk udwhv iru hdfk ri wkh ghfdghv 4<8< wkurxjk 4<;< rq wkh orj ri lqlwldo shu

fdslwd lqfrph +dqg d frqvwdqw,1 Frqyhujhqfh lv yhu| vwurqj iru wkh ghfdgh 4<8< wr 4<9<

+� @ �3=369>U2
@ 3=93,/ prghudwho| vwurqj iru wkh ghfdgh 4<9< wr 4<:< +� @ �3=359> U2

@

3=5:,/ dqg yluwxdoo| devhqw iru wkh ghfdgh 4<:< wr 4<;< +� @ �3=336>U2
@ 3=33,1 Zkhq

eurnhq rxw e| ghfdgh/ wkh Eduur dqg Vdod0l0Pduwlq uhvxowv wxuq rxw wr forvho| pdwfk wkhvh1

Lq sduwlfxodu/ iru wkh shulrg 4<;3 wr 4<;; wkh| jhw d srvlwlyh exw vwdwlvwlfdoo| lqvljql�fdqw �

frh!flhqw dqg dq U0vtxduhg ydoxh ri }hur1 Euhdnlqj wkh uhpdlqlqj 4;;3 wr 4<;3 shulrg lqwr

hljkw vxeshulrgv/ wkh frh!flhqw rq lqlwldo lqfrph udqjhv iurp 031376 iru wkh shulrg 4<73 wr

4<83 wr 31348 iru wkh shulrg 4<53 wr 4<63> wkh fruuhvsrqglqj U0vtxduhg ydoxhv udqjh iurp

d kljk ri 31:5 iru 4<73 wr 4<83 wr d orz ri 3147 iru 4<53 wr 4<631

Wkh vkruw uxq yduldelolw| ri shu fdslwd lqfrph jurzwk dorqj zlwk wkh orqj uxq frqyhu0

jhqfh grfxphqwhg e| Eduur dqg Vdod0l0Pduwlq wrjhwkhu vxjjhvw wkdw d odujh sduw ri lqfrph

pryhphqwv dfurvv X1V1 vwdwhv dqg frxqwlhv lv olnho| wr eh dffrxqwhg iru e| fdslwdo0w|sh

vkrfnv dqg wkh vxevhtxhqw pryhphqw edfn wrzdugv orqj uxq vwhdg| vwdwhv1 Wkh Flylo Zdu/

zlwk lwv zlghvsuhdg ghvwuxfwlrq ri Vrxwkhuq fdslwdo/ zrxog eh d sduwlfxoduo| vhyhuh vxfk fds0

lwdo vkrfn1 Pruh survdlf zrxog eh fkdqjhv lq wkh whupv ri wudgh dqg lq whfkqrorj| zklfk

glvsursruwlrqdwho| d�hfw wkh lqvwdoohg fdslwdo vwrfn ri vrph orfdolwlhv uhodwlyh wr rwkhuv1

Srsxodwlrq jurzwk lv fkdudfwhul}hg e| zhdn glyhujhqfh1 Iru wkh ghfdghv 4<83 wr 4<93/

4<93 wr 4<:3/ dqg 4<;3 wr 4<<3/ uhjuhvvlqj qhw pljudwlrq rq wkh orj ri lqlwldo srsxodwlrq

ghqvlw| |lhogv d srvlwlyh frh!flhqw rq lqlwldo srsxodwlrq ghqvlw| vljql�fdqw dw wkh 3134 ohyho

+�Df @ 3=336> �Sf @ 3=336> �Hf @ 3=335,> wkh dvvrfldwhg U0vtxduh ydoxhv udqjh iurp 313:

wr 31441 Iru wkh ghfdgh 4<:3 wr 4<;3/ wkh frh!flhqw rq lqlwldo srsxodwlrq ghqvlw| lv qrw

vwdwlvwlfdoo| gl�huhqw iurp }hur1

Krxvlqj ydoxh jurzwk glvsod|v vwurqj frqyhujhqfh iru wkh ghfdgh 4<83 wr 4<93 +� @

�3=35<>U2
@ 3=5;,/ prghudwh frqyhujhqfh iru wkh ghfdgh 4<:3 wr 4<;3 +� @ �3=348>U2

@

3=43,/ dqg yluwxdoo|  dw ehkdylru iru wkh ghfdghv 4<93 wr 4<:3 dqg 4<;3 wr 4<<31
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Orfdo Jurzwk Surfhvv Idfw 7= Shu fdslwd lqfrph dqg krxvlqj sulfhv glvsod| xqfrqgl0

wlrqdo frqyhujhqfh iru vrph shulrgv exw qrw iru rwkhuv> srsxodwlrq ghqvlvw| glvsod|v xqfrq0

glwlrqdo glyhujhqfh iru vrph shulrgv exw qrw iru rwkhuv1

Wkh frqyhujhqfh ehkdylru glvfxvvhg vr idu kdv ehhq ri dq xqfrqglwlrqdo qdwxuh1 Jlyhq

wkdw lq d vsdwldo htxloleulxp zh h{shfw wr vhh gl�huhqw ohyhov ri lqfrph/ srsxodwlrq ghq0

vlw|/ dqg krxvlqj sulfhv dfurvv orfdolwlhv/ pruh frqvlvwhqw frqyhujhqfh ehkdylru vkrxog eh

h{shfwhg diwhu frqglwlrqlqj rq ydulrxv orfdo dwwulexwhv zklfk wrjhwkhu d�hfw orfdo surgxfwly0

lw| dqg orfdo txdolw| ri olih1 Wdeoh 4/ Sdqho H vkrzv wkdw wklv lv lqghhg wkh fdvh1 Uhjuhvvlqj

jurzwk udwhv rq wkhlu lqlwldo ydoxhv dqg wkh edvh vhw ri :6 frqwuro yduldeohv hqxphudwhg lq

Wdeoh 6 dozd|v jlyhv d qhjdwlyh/ vwdwlvwlfdoo| vljql�fdqw +dw wkh 3134 ohyho, frh!flhqw rq

wkh lqlwldo ydoxhv1 Diwhu pdnlqj dq dgmxvwphqw iru wkh glvfuhwho| phdvxuhg jurzwk udwhv rq

zklfk wkh| duh edvhg +l1h1 dyhudjh jurzwk ryhu 53 |hduv udwkhu wkdq lqvwdqwdqhrxv jurzwk,/

wkh frh!flhqwv lq Wdeoh 4/ Sdqho H fruuhvsrqg wr udwhv ri frqyhujhqfh ri 316 shufhqw/ 719

shufhqw/ dqg 418 shufhqw iru srsxodwlrq ghqvlw|/ shu fdslwd lqfrph/ dqg krxvlqj phgldq

ydoxh uhvshfwlyho|1 Wkh frqyhujhqfh udwh iru shu fdslwd lqfrph lv vrphzkdw odujhu wkdq wkh

5 wr 6 shufhqw wkdw lv xvxdoo| irxqg zkhq orrnlqj dfurvv frxqwulhv1 Wkdw oderu prelolw|

vkrxog lqfuhdvh wkh vshhg ri frqyhujhqfh lv lqwxlwlyh19

Frqglwlrqdo frqyhujhqfh dsshduv ohvv vhqvlwlyh wr wlph shulrg wkdq xqfrqglwlrqdo frq0

yhujhqfh ru wkh rwkhu fr0pryhphqwv glvfxvvhg deryh1 Vlplodu frh!flhqwv rq wkh lqlwldo ohyhov

dvvrfldwhg zlwk hdfk ri wkh wkuhh jurzwk phwulf*v rewdlq iru erwk wkh 4<:3 wr 4<;3 dqg 4<;3

wr 4<<3 vxeshulrgv1:

Orfdo Jurzwk Surfhvv Idfw 8= Srsxodwlrq ghqvlw|/ shu fdslwd lqfrph/ dqg krxvlqj

sulfhv doo glvsod| frqglwlrqdo frqyhujhqfh1

7 Hpslulfdo Vshfl�fdwlrq

Wkh uhpdlqghu ri wklv sdshu irfxvhv rq wkh orfdo dwwulexwh fruuhodwhv ri orfdo hfrqrplf

jurzwk1 Edvhg rq wkh frpsdudwlyh vwdwlfv/ +7, dqg +8,/ � zklfk fruuhvsrqg wr wkh �frp0

sdudwlyh vwhdg|0vwdwhv� ri wkh g|qdplf prgho � L dvvxph dq xqghuo|lqj gdwd jhqhudwlqj

surfhvv iru wkh orfdolw|0l ohyho ri hdfk ri srsxodwlrq ghqvlw|/ shu fdslwd lqfrph/ dqg krxvlqj

9Qrwh/ krzhyhu/ wkdw orfdo jurzwk wkhru| lv dpeljxrxv lq lwv suhglfwlrq rq wkh uhodwlrq0

vkls ehwzhhq oderu prelolw| dqg lqfrph frqyhujhqfh1 Zkloh oderu prelolw| dozd|v lqfuhdvhv

wkh vshhg ri frqyhujhqfh lpphgldwho| iroorzlqj fdslwdo vkrfnv/ dfurvv d zlgh udqjh ri fdol0

eudwlrqv lwv glvlqfhqwlyh h�hfw rq jurvv fdslwdo irupdwlrq fdxvhv wkh vshhg ri frqyhujhqfh dv

phdvxuhg e| wkh dyhudjh udwh wr forvh <8 shufhqw ri dq lqlwldo jds lq lqfrph wr eh lqyhuvho|

fruuhodwhg zlwk oderu prelolw|1 +Vhh Udssdsruw/ 4<<<,
:Sulru wr 4<:3/ L kdyh rqo| d pxfk vsduvhu vhw ri frqwuro yduldeohv1
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vdohv sulfh/;

|�c| @ {
�

�c|�| .  �c| +9,

Iluvw gl�huhqflqj jlyhv

g |�c| @ g{�

�c|�| . {
�

�c|g�| . %�c| +:,

Frh!flhqwv rq lqghshqghqw yduldeohv iurp uhjuhvvlrqv ri qhw pljudwlrq/ shu fdslwd

lqfrph jurzwk/ dqg krxvlqj ydoxh jurzwk zloo urxjko| fruuhvsrqg wr g�| lq +:, / wkdw lv wr

fkdqjhv lq wkh frh!flhqw/ �/ iurp wkh ohyho uhodwlrqvkls/ +9,1 Wkh fruuhvsrqghqfh lv rqo|

�urxjk�/ �uvw/ ehfdxvh pdq| ri wkh lqghshqghqw yduldeohv ydu| zlwk wlph +l1h1 g{�c| grhv qrw

htxdo }hur,> d fruuhodwlrq ehwzhhq vxfk fkdqjhv lq orfdo dwwulexwhv dqg wkhlu lqlwldo ohyhov

zloo eldv hvwlpdwhv ri g�|1 Khqfh d ghvludeoh wudlw iru dq| lqfoxghg lqghshqghqw yduldeohv lv

wkdw wkh| vkrz d kljk ghjuhh ri shuvlvwhqfh dfurvv wlph1

Wkh dvvxpswlrq ri wlph0ydu|lqj frh!flhqwv dorqj zlwk shuvlvwhqw lqghshqghqw yduldeohv

uhsuhvhqwv d uhyhuvdo ri wkh dvvxpswlrqv zklfk pruh frpprqo| lghqwli| hpslulfdo uhodwlrq0

vklsv1 Iru lqvwdqfh/ d �qdwxudo h{shulphqw� dssurdfk zrxog dvvxph g�| @ 3 dqg wkhq

orrn iru h{rjhqrxv fkdqjhv/ g{�c| / wr lghqwli| wkh ohyho frh!flhqwv/ �1 Ehfdxvh wkh ohyho

uhodwlrqvkls/ +9, / lv zkdw zh xowlpdwho| fduh derxw +ru vr L zrxog dujxh,/ uhjuhvvlrqv zklfk

phdvxuh g�| uhsuhvhqw rqo| d �vhfrqg ehvw� dssurdfk1 Wkh sureohp/ ri frxuvh/ lv d ghduwk

ri qdwxudo h{shulphqwv1

Wkh phfkdqlvp ri frqglwlrqdo frqyhujhqfh r�huv rqh srvvleoh phdqv ri xvlqj jurzwk

uhjuhvvlrqv wr uhfryhu wkh ohyho uhodwlrqvkls/ +9,1 Li zh fdq olqhdul}h durxqg d vwhdg|0vwdwh/

|W

| / vxfk wkdw g

g|
| @ �� � +|f � |W

| ,/ zkhuh � A 3/ wkhq e| lqfoxglqj wkh lqlwldo ohyho/ |f/ lq d

uhjuhvvlrq ri g

g|
| rq {/ wkh frh!flhqwv rq wkh lqghshqghqw yduldeohv { fruuhvsrqg wr � � �

zklfk kdv wkh vdph vljq dv �1 Lw wxuqv rxw/ krzhyhu/ wkdw iru v|vwhpv zlwk pxowlsoh vwdwh

+l1h1 �qrq0mxpslqj�, yduldeohv vxfk dv wkh orfdo jurzwk v|vwhp vnhwfkhg khuhlq/ lw lv qrw

srvvleoh wr h{suhvv jurzwk uhodwlrqvklsv lq vxfk d olqhdu irup1 +Wkh ghwdlov duh ghihuuhg wr

Dsshqgl{ G1,

Hpslulfdoo|/ lqfoxglqj lqlwldo ohyhov ri srsxodwlrq ghqvlw|/ shu fdslwd lqfrph/ dqg krxv0

lqj phgldq ydoxh lq uhjuhvvlrqv ri wkh jurzwk udwh ri wkhvh rq wkh edvh vhw ri frqwuro yduldeohv

;Wkh vlpxowdqhrxv ghwhuplqdwlrq ri srsxodwlrq ghqvlw|/ shu fdslwd lqfrph/ dqg krxvlqj

vdohv sulfh vxjjhvw wkdw mrlqwo| hvwlpdwlqj wkh fruuhodwhv ri wkhlu jurzwk udwhv/ iru lqvwdqfh

zlwk d Vhhplqjo| Xquhodwhg Uhjuhvvlrq vwuxfwxuh/ zloo uhvxow lq dq lqfuhdvh lq h!flhqf|1

Khuhlq L hvwlpdwh wkh htxdwlrqv vhsdudwho| dgrswlqj hfrqrphwulf phwkrgv zklfk dgguhvv

wkh lvvxh ri vsdwldo fruuhodwlrq ri wkh huuru whup dv glvfxvvhg ehorz1 Wkhuh lv qr wkhruhwlfdo

uhdvrq zk| vxfk phwkrgv fdqqrw eh prgl�hg wr doorz iru mrlqw hvwlpdwlrq1 Krzhyhu lq wkh

suhvhqw fdvh/ jlyhq wkh lghqwlfdo vhw ri frqglwlrqlqj yduldeohv iru hdfk ri wkh wkuhh htxdwlrqv/

VXU zloo qrw lqfuhdvh h�hflhqf|1
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hqxphudwhg lq Wdeoh 6 doprvw qhyhu fdxvhv d fkdqjh lq vljq ri wkh frh!flhqwv rq wkh frqwuro

yduldeohv> qru grhv lqfoxglqj erwk olqhdu dqg txdgudwlf lqlwldo ydoxh whupv1 Lq wkh devhqfh

ri d vwurqj uhdvrq wr eholhyh wkdw wkh ohyho frh!flhqwv/ �|/ dqg wkhlu fkdqjhv/ g�|/ vkrxog

eh ri wkh vdph vljq +ru ri wkh vdph pdjqlwxgh dv qhduo| doo frh!flhqwv uhpdlq vxevwdqwldoo|

xqfkdqjhg,/ d whqwdwlyh frqfoxvlrq lv wkdw orfdo frqglwlrqdo frqyhujhqfh jurzwk uhjuhvvlrqv

duh xqdeoh wr uhfryhu ohyho uhodwlrqvklsv1 Dv zloo eh vkrzq ehorz/ frpsdulqj frh!flhqwv rq

h{rjhqrxv qdwxudo dwwulexwhv iurp ghfdgh0e|0ghfdgh ohyho uhjuhvvlrqv ri srsxodwlrq ghqvlw|

zlwk fruuhvsrqglqj frh!flhqwv iurp uhjuhvvlrqv ri wkh jurzwk udwh ri srsxodwlrq ghqvlw|

vlploduo| kljkoljkwv wkh v|vwhpdwlf lqdelolw| ri orfdo frqglwlrqdo frqyhujhqfh jurzwk uhjuhv0

vlrqv wr uhfryhu ohyho uhodwlrqvklsv1<

Ylhzhg dv phdvxulqj g�/ d �uvw srvvleoh lqwhusuhwdwlrq ri wkh frh!flhqwv rq orfdo dw0

wulexwhv iurp orfdo jurzwk uhjuhvvlrqv lv wkdw wkh| fdswxuh fkdqjhv lq wdvwhv dqg whfkqrorj|

wkdw d�hfw wkh frqwulexwlrq wr orfdo surgxfwlylw| dqg orfdo txdolw| ri olih ri vxfk dwwulexwhv

+ru wkhlu forvh fruuhodwhv,1 Xvlqj wkh odqjxdjh ri Hdvwhuo|/ Nuhphu/ Sulwfkhww/ dqg Vxpphuv

+4<<6,/ wkh frh!flhqwv slfn xs wkh fruuhodwhv ri �jrrg oxfn�1 D vhfrqg srvvleoh lqwhusuhwd0

wlrq lv wkdw wkh frh!flhqwv slfn xs d pruh gluhfw frqwulexwlrq ri wkh orfdo dwwulexwhv +ru wkhlu

forvh fruuhodwhv, wr fkdqjhv lq orfdo surgxfwlylw| ru txdolw| ri olih1 Dqdorjrxv wr skhqrp0

hqd h{soruhg lq wkh hqgrjhqrxv jurzwk olwhudwxuh/43 d orfdo dwwulexwh zklfk frqwulexwhg wr

orfdo surgxfwlylw| ru wr orfdo txdolw| ri olih yld vrph lqfuhdvlqj uhwxuqv wr vfdoh surgxfwlrq

whfkqrorj| zrxog lpso| d frqwlqxdoo| lqfuhdvlqj ohyho frh!flhqw/ �/ lq +9, dqg d srvlwlyh

fkdqjh frh!flhqw/ g�/ lq +:,1

Lghqwli|lqj zkhwkhu wkh orfdo dwwulexwhv lqfoxghg lq jurzwk uhjuhvvlrqv duh wkhpvhoyhv

wkh vrxufh ri vwdwlvwlfdoo| vljql�fdqw fruuhodwlrqv ru lqvwhdg duh sur{|lqj iru orfdo dwwulexwhv

qrw lqfoxghg lq wkh jurzwk uhjuhvvlrq lv sureohpdwlf1 Li d orfdo dwwulexwh lqvwuxphqw frxog

eh irxqg zklfk zdv lwvhoi h{rjhqrxvo| ghwhuplqhg dqg zklfk zdv fruuhodwhg zlwk wkh orfdo

dwwulexwh lq txhvwlrq exw qrw rwkhuzlvh fruuhodwhg zlwk orfdo jurzwk/ wzr0vwdjh ohdvw vtxduhv

zrxog doorz xv wr lghqwli| d fdxvdo olqn1 Zkloh qxphurxv vrxufhv ri h{rjhqrxv orfdo yduldwlrq

h{lvw zklfk suhglfw rwkhu orfdo dwwulexwhv ri lqwhuhvw/ wkh gl!fxow| olhv lq �qglqj rqh zklfk

grhv qrw lwvhoi gluhfwo| d�hfw orfdo surgxfwlylw| dqg orfdo txdolw| ri olih1 Frqvlghu ulyhuv/

xvhg e| Kr{e| +4<<7, wr lghqwli| orfdo vfkrro glvwulfw erxqgdulhv1 Ulyhuv pd| vhuyh dv

vrxufhv ri k|gurhohfwulf srzhu dqg ri frrolqj> wkh| uhtxluh wkh frqvwuxfwlrq ri eulgjhv>

zkhq qdyljdeoh/ wkh| vhuyh dv d orz0frvw phdqv iru wudqvsruwdwlrq1 Ulyhuv dovr doorz iru

�vklqj/ erdwlqj/ dqg rwkhu uhfuhdwlrqdo dfwlylwlhv> pruh uhfhqwo|/ wkh| kdyh ehfrph srsxodu

vlwhv rq zklfk wr  rdw jdpeolqj fdvlqrv1 Khqfh/ dq dvvxpswlrq wkdw ulyhuv glg qrw gluhfwo|

frqwulexwh wr orfdo surgxfwlylw| ru wr orfdo txdolw| ri olih zrxog vxuho| eh idovh1 Lqydolgdwlqj

qhduo| dq| rwkhu fdqglgdwh lqvwuxphqw duh vlploduo| sodxvleoh olqndjhv wr orfdo surgxfwlylw|

<Qrwh wkdw wkh lqdelolw| wr uhfryhu ohyho uhodwlrqvklsv dssolhv wr shuvlvwhqw orfdo dwwulexwhv

rqo|> dv fdswxuhg e| wkh �uvw whup lq +:,/ h{rjhqrxv fkdqjhv lq orfdo dwwulexwhv vhuyh dv dq

h{fhoohqw phdqv iru uhfryhulqj ohyho uhodwlrqvklsv1
43Vhh Khqghuvrq +4<;;, dqg Nuxjpdq +4<<4, iru vshfl�f prghov lq zklfk lqfuhdvlqj uh0

wxuqv wr vfdoh ohdgv wr jhrjudsklf frqfhqwudwlrq1
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dqg wr orfdo txdolw| ri olih1

D vwdwhg jrdo ri wkh suhvhqw sdshu lv wr lqfuhdvh rxu xqghuvwdqglqj ri wkh olqndjhv

ehwzhhq jryhuqphqw dqg jurzwk1 Udwkhu wkdq lqvwuxphqwlqj/ wkh nh| wr p| hpslulfdo

vwudwhj| lv wr h{whqvlyho| frqwuro iru orfdo dwwulexwhv zklfk duh olnho| wr eh fruuhodwhg zlwk

orfdo jryhuqphqw ehkdylru dqg zklfk pd| wkhpvhoyhv frqwulexwh wr orfdo surgxfwlylw| dqg

orfdo txdolw| ri olih1 Wdeoh 6 hqxphudwhv d vhw ri :6 yduldeohv zklfk zloo vhyh dv d �edvh�

vshfl�fdwlrq iru wkh orfdo jurzwk uhjuhvvlrqv rq jryhuqphqw ehorz1 Dv lw lv phdqw wr devrue

vsxulrxv vrxufhv ri fruuhodwlrq/ wkh edvh vshfl�fdwlrq huuv wrzdugv lqfoxglqj pruh udwkhu

wkdq ohvv yduldeohv> vr iru lqvwdqfh/ sryhuw| yduldeohv lqfoxgh wkh olqhdu dqg txdgudwlf udwhv

ri lqglylgxdo sryhuw|/ wkh udwh ri fkloguhq*v sryhuw|/ dqg wkh udwh ri idplo| sryhuw|1

Vwloo dqrwkhu lqwhusuhwdwlrq ri fruuhodwlrqv ehwzhhq orfdo jurzwk phdvxuhv dqg orfdo

dwwulexwhv lv wkdw wkh fdxvdolw| uxqv iurp jurzwk wr wkh orfdo dwwulexwh1 Djdlq/ wkh lqdelolw|

wr lqvwuxphqw pdnhv uxolqj rxw vxfk uhyhuvh fdxvdolw| gl!fxow1 Zh fdq/ krzhyhu/ whvw iru d

vshfl�f yhuvlrq ri uhyhuvh fdxvdolw| e| uhjuhvvlqj fkdqjhv lq orfdo dwwulexwhv rq orfdo jurzwk

+l1h1 uhjuhvvlqj g{ rq g|,> wkh �qglqj ri d vljql�fdqw frh!flhqw ri wkh vdph vljq dv wkh

frh!flhqw rq wkh ohyho ri wkh orfdo dwwulexwh lq d jurzwk uhjuhvvlrq zrxog vxjjhvw wkdw d

uhyhuvh fdxvdo lqwhusuhwdwlrq pd| eh zduudqwhg1 Zkloh idloxuh wr �qg vxfk frh!flhqw grhv

qrw uxoh rxw wkh srvvlelolw| ri uhyhuvh fdxvdolw|/ lw zrxog vhhp wr pdnh vxfk dq lqwhusuhwdwlrq

ohvv olnho|1

Jlyhq wkh vsdwldo qdwxuh ri frxqwlhv dv xqlwv ri revhuydwlrq/ dq lqghshqghqfh dvvxps0

wlrq rq wkh huuru whup zrxog eh gl!fxow wr ghihqg1 Lqvwhdg/ iroorzlqj Frqoh| +4<<;,/ L

dvvxph d vsdwldo vwuxfwxuh wr wkh xqghuo|lqj huuru fryduldqfh pdwul{1 Iru frxqw| sdluv wkh

Hxfolghdq glvwdqfh ehwzhhq zklfk lv eh|rqg d fhuwdlq fxwr� g/ L dvvxph wkdw wkh fryduldqfh

ehwzhhq huuru whupv lv }hur1 Zlwklq wklv glvwdqfh/ L lpsrvh d ghfolqlqj zhljkwlqj ixqfwlrq/

j+glvwdqfh,/ rq wkh fryduldqfh ehwzhhq huuruv1 Lq hvvhqfh/ wklv dprxqwv wr doorzlqj iru d

vsdwldoo|0edvhg udqgrp h�hfw1

H +%�, @ 3 +;,

H +%�%�, @ j +glvwdqfh��,��� +<,

a��� @ h�h� +43,

j +glvwdqfh��, @ 4 iru glvwdqfh�� @ 3

j +glvwdqfh��, @ 3 iru glvwdqfh�� A g

j� +glvwdqfh��, � 3 iru glvwdqfh�� � g

+44,

Lqwhusuhwlqj glvwdqfh�� @ 3 dv htxlydohqw wr l @ m/ wkh huuru vshfl�fdwlrq lq +;, wkurxjk

+44, uhgxfhv wr wkh Kxehu Zklwh khwhurvnhgdvwlf frqvlvwhqw hvwlpdwru iru vwdqgdug huuruv

zkhq g htxdov }hur> lw uhgxfhv wr d jurxs0edvhg udqgrp h�hfw hvwlpdwru iru vwdqgdug huuruv
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zlwk d qrq0Hxfolghdq glvwdqfh phdvxuh dqg d rqh0}hur vwhs vshfl�fdwlrq iru j+�,144 Iru

doo uhjuhvvlrqv uhsruwhg ehorz/ L xvh d txdgudwlf zhljkwlqj dqg lpsrvh dq lqghshqghqfh

dvvxpswlrq rq wkh huuru whup iru frxqwlhv zlwk fhqwhuv pruh wkdq 483 nlorphwhuv dsduw +l1h1

j +glvwdqfh��, @ 4 � +glvwdqfh��@483,2 iru glvwdqfh�� � 483/ 3 rwkhuzlvh,1 Doo uhvxowv duh

urexvw wr dowhuqdwlyh zhljkwlqj vfkhphv1

8 Frdvwdo Sur{lplw|/ wkh Zhdwkhu/ dqg Orfdo Jurzwk

Wkurxjkrxw wkh 53wk0fhqwxu|/ srsxodwlrq  rzv glvsod| vwurqj fruuhodwlrqv zlwk jhrjudskl0

fdo dwwulexwhv vxfk dv frdvwdo sur{lplw| dqg zhdwkhu1 Iurp d orfdwlrqdo wkhru| shuvshfwlyh/

vxfk fruuhodwlrqv vxjjhvw fkdqjlqj frqwulexwlrqv iurp jhrjudsklfdo dwwulexwhv wr orfdo sur0

gxfwlylw| dqg orfdo txdolw| ri olih1 Srsxodwlrq  rzv zloo wkhq slfn xs fkdqjhv lq wkh ohyho

frh!flhqw/ �/ olqnlqj jhrjudsk| dqg srsxodwlrq ghqvlw| dv lq +:, deryh1 Zkdw lv lghdo derxw

jhrjudsklfdo dwwulexwhv lv wkdw wkh ohyho uhodwlrqvkls/ +9,/ fdq dovr eh hvwlpdwhg gluhfwo|1

Irfxvlqj �uvw rq frdvwdo sur{lplw|/ Iljxuh 7/ Sdqho D vkrzv wkh uhodwlyh srsxodwlrq

ghqvlw| lq frxqwlhv zkrvh fhqwhuv duh zlwklq ;3 nlorphwhuv ri dq rfhdq ru Juhdw Odnh frdvw

ru zlwklq 73 nlorphwhuv ri d qdyljdeoh ulyhu145 Lq 4<33/ wkh uhodwlyh srsxodwlrq ghqvlw| ri

rfhdq frdvw dqg Juhdw Odnh frdvw frxqwlhv zhuh qhduo| lghqwlfdo dw 518 dqg 519 wlphv wkh

srsxodwlrq ghqvlw| ri wkh frqwlqhqwdo Xqlwhg Vwdwhv wdnhq dv d zkroh146 Wkh rfhdq frxqw|

uhodwlyh srsxodwlrq ghqvlw| vwhdglo| ulvhv wkurxjkrxw wkh fhqwxu| uhdfklqj d ohyho 715 wlphv

wkh frqwlqhqwdo X1V1 srsxodwlrq ghqvlw| lq 4<<31 Wkh Juhdw Odnh frxqw| uhodwlyh srsxodwlrq

ghqvlw| ulvhv wr 618 lq 4<63/ uhpdlqv dssur{lpdwho| frqvwdqw dw wklv ohyho wkurxjk 4<:3/ dqg

wkhq vkduso| ghfolqhv wr 51< lq 4<<31 Uhodwlyh srsxodwlrq ghqvlw| iru wkh qdyljdeoh ulyhu

frxqwlhv vwhdglo| ghfolqhv iurp 514 lq 4<33 wr 418 lq 4<<31

Jhrjudsk| dqg Orfdo Jurzwk Idfw 4= iurp 4<33 wr 4<<3/ srsxodwlrq ghqvlw| kdv ehhq

vwhdglo| lqfuhdvlqj qhdu rfhdq frdvwv> lw kdv ehhq lqfuhdvlqj/ frqvwdqw/ dqg wkhq ghfuhdvlqj

qhdu wkh Juhdw Odnhv> dqg lw kdv ehhq vwhdglo| ghfuhdvlqj qhdu qdyljdeoh ulyhuv1

44Htxlydohqw wr wkh �foxvwhu� rswlrq lq Vwdwd1
45�Qdyljdelolw|� ri ulyhuv lv lq 4<9; dqg lv edvhg rq d 4<9; dfdghplf vwxg| ri lqodqg

zdwhuzd| frpphufldo wud!f +Vrxwkhuq Loolqrlv Xqlyhuvlw| dw Fduerqgdoh/ 4<9;,1 Wkh qhhg

wr gdwh qdyljdelolw| dv zhoo dv lwv phwkrg ri fodvvl�fdwlrq +ulyhuv zklfk zhuh sk|vlfdoo|

qdyljdeoh exw rq zklfk wkhuh zdv qr frpphufldo wud!f lq 4<9; duh h{foxghg, wrjhwkhu

vxjjhvw dq xszdug eldv lq wkh sduwldo fruuhodwlrq ehwzhhq srsxodwlrq ghqvlw| dqg qdyljdeoh

ulyhu sur{lplw|/ sduwlfxoduo| flufd 4<9;1
46Frxqw| fryhudjh iru wkh hduo| 53wk0fhqwxu| lv lqfrpsohwh frpsduhg wr 4<<3= lq 4<<3

wkhuh duh 6/3:3 frqwlqhqwdo X1V1 frxqwlhv edvhg rq wkh dgmxvwphqwv glvfxvvhg lq wkh gdwd

dsshqgl{> srsxodwlrq gdwd fryhuv 5/:<< frxqwlhv lq 4<33/ 5/<56 lq 4<43/ 6/366 lq 4<53/

6/397 lq 4<63073/ 6/398 lq 4<83093/ 6/39< lq 4<:3/ dqg wkh ixoo 6/3:3 lq 4<;31 Wkh uhodwlyh

srsxodwlrq ghqvlw| �jxuhv duh edvhg wkh odqg duhd ri frxqwlhv iru zklfk frqwhpsrudu|

srsxodwlrq gdwd h{lvw1
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D vrphzkdw gl�huhqw wlph wuhqg hphujhv iurp wkh frh!flhqwv ri d ohyho uhjuhvvlrq ri

orj+4.srsxodwlrq ghqvlw|, rq gxpplhv iru hdfk ri wkh rfhdq/ Juhdw Odnh/ dqg qdyljdeoh

ulyhu frdvwdo sur{lplw| phdvxuhv dorqj zlwk yduldeohv frqwuroolqj iru zhdwkhu dqg wrsrj0

udsk| dv hqxphudwhg lq Wdeoh 61 Dv vkrzq lq Sdqho E ri Iljxuh 7/ wkh frh!flhqwv rq doo

wkuhh frdvwdo fdwhjrulhv vwhdglo| ulvh wkurxjkrxw wkh fhqwxu|1 Wkh uhvxow vxjjhvwv wkdw wkh

frqwulexwlrq iurp frdvwdo sur{lplw| wr hlwkhu surgxfwlylw| ru txdolw| ri olih ru erwk kdv ehhq

vwhdglo| lqfuhdvlqj wkurxjkrxw wkh 53wk0fhqwxu|1 E| lqfoxglqj frdvwdo sur{lplw| phdvxuhv

zklfk d sulrul vkrxog devrue dq| txdolw|0ri0olih h�hfwv +iru lqvwdqfh/ vkruholqh shu xqlw duhd,/

Udssdsruw dqg Vdfkv +4<<<, dujxh wkdw wkh srvlwlyh fruuhodwlrq ehwzhhq srsxodwlrq ghqvlw|

dqg frdvwdo sur{lplw| lv sulpdulo| gxh wr d surgxfwlylw| h�hfw1

Rqh dowhuqdwlyh lqwhusuhwdwlrq ri lqfuhdvlqj frdvwdo srsxodwlrq ghqvlwlhv lv wkdw wkhvh

slfnxs wkh wuhqg wkurxjkrxw wkh 53wk0fhqwxu| wrzdugv odujhu/ pruh frqfhqwudwhg xuedq du0

hdv +Eodfn dqg Khqghuvrq/ 4<<:,1 Wkh uhjuhvvlrqv fruuhvsrqglqj wr wkh frh!flhqwv judskhg

lq Iljxuh 7/ Sdqho E lqfoxgh d frqvwdqw whup zklfk vwhdglo| lqfuhdvhv wkurxjkrxw wkh fhq0

wxu| uh hfwlqj wkh jhqhudo ulvh lq srsxodwlrq ghqvlw|> exw jlyhq wkh odujh qxpehu ri frxqwlhv

zklfk uhpdlq vsduvho| srsxodwhg lq 4<<3/ wkh frdvwdo sur{lplw| gxpplhv pd| ehwwhu sur{|

iru lqfuhdvhv lq srsxodwlrq ghqvlw| gxh wr lqfuhdvlqj uhwxuqv wr vfdoh vslooryhuv +Khqghuvrq/

4<;;/ 4<<8> Jodhvhu/ Ndoodo/ Vfkhlqnpdq/ dqg Vkohlihu/ 4<<5,1 Rqh zd| wr fkhfn iru wklv lv

wr lqfoxgh lq jurzwk uhjuhvvlrqv d gxpp| htxdo wr rqh iru dq| frxqw| zlwk lqlwldo srsxod0

wlrq ghqvlw| deryh vrph fxwr�1 Lqfoxglqj vxfk d yduldeoh +xvlqj phdq frxqw| srsxodwlrq

ghqvlw| lq 4<33 dv wkh fxwr�,/ wkh frh!flhqwv rq wkh frdvwdo sur{lplw| yduldeohv uhpdlq

txdolwdwlyho| xqfkdqjhg> d srvlwlyh vljql�fdqw frh!flhqw rq wkh srsxodwlrq ghqvlw| gxpp|/

krzhyhu/ lv frqvlvwhqw zlwk wkh k|srwkhvlv ri lqfuhdvlqj uhwxuqv wr vfdoh1 Vlplodu uhvxowv

rewdlq iurp xvlqj kljkhu fxwr�v iru wkh lqlwldo srsxodwlrq ghqvlw|1

D vhfrqg dowhuqdwlyh lqwhusuhwdwlrq ri wkh fkdqjlqj frdvwdo ghqvlwlhv lv wkdw wkh| fdswxuh

vkliwv lq X1V1 lqgxvwuldo frpsrvlwlrq iurp djulfxowxuh wr pdqxidfwxulqj dqg iurp pdqxidf0

wxulqj wr vhuylfhv1 Jlyhq wkh lqwhulru orfdwlrq ri ydvw wudfwv ri surgxfwlyh X1V1 idupodqg/ dqg

wkh Juhdw Odnh sur{lpdwh orfdwlrq ri wkh X1V1 �pdqxidfwxulqj ehow�/ lqgxvwuldo vkliwv duh

olnho| wr dffrxqw iru dw ohdvw d sruwlrq ri wkh wuhqgv1 Hyhq vr/ lw grhv qrw qhfhvvdulo| iroorz

wkdw vxfk vkliwv zloo idyru duhdv sur{lpdwh wr rfhdq frdvwv1 Dq lqfuhdvlqj uhwxuqv wr vfdoh

whfkqrorj| lq pdqxidfwxulqj dqg vhuylfhv dorqj zlwk wkhlu lqlwldo orfdwlrq qhdu frdvwv zrxog

lpso| wkh lqfuhdvlqj frqfhqwudwlrq ri srsxodwlrq qhdu wkh frdvwv> vr wrr zrxog d kljkhu

dgydqwdjh wr pdqxidfwxulqj dqg vhuylfhv uhodwlyh wr djulfxowxuh iurp orzhu wudqvsruwdwlrq

frvwv1 Uhjuhvvlqj qhw pljudwlrq ryhu wkh shulrg 4<:3 wr 4<<3 rq wkh frdvwdo sur{lplw|

gxpplhv dorqj zlwk qlqh 4<:3 lqgxvwu| vkduh dqg hohyhq 4<:3 rffxsdwlrq vkduh yduldeohv

dgplwv d srvlwlyh/ vljql�fdqw frh!flhqw rq wkh rfhdq frdvw gxpp| dqg qhjdwlyh/ vljql�fdqw

frh!flhqwv rq wkh Juhdw Odnh dqg qdyljdeoh ulyhu gxpplhv1 +Wkh vdph sdwwhuq lv irxqg

iru wkh jurzwk udwhv ri shu fdslwd lqfrph dqg krxvlqj phgldq sulfh1, Vr dw ohdvw ryhu wklv

odwwhu shulrg/ wkh  rz ri srsxodwlrq wrzdugv wkh rfhdq frdvwv vhhpv wr eh fdswxulqj pruh

wkdq d vkliw lq lqgxvwuldo frpsrvlwlrq1

Wkh idloxuh ri frqglwlrqdo frqyhujhqfh jurzwk vshfl�fdwlrqv wr uhfryhu ohyho uhodwlrq0

vklsv fdq eh vhhq e| frpsdulqj frh!flhqwv iurp ohyho dqg jurzwk uhjuhvvlrqv ri srsxodwlrq
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ghqvlw| rq frdvwdo sur{lplw|1 Iru hdfk ri wkh ghfdghv 4<33 wkurxjk 4<<3/ uhjuhvvlqj wkh

jurzwk udwh ri srsxodwlrq ghqvlw| rq lwv lqlwldo ydoxh dorqj zlwk wkh wkuhh frdvwdo sur{lp0

lw| gxpplhv dqg wkh zhdwkhu dqg wrsrjudsk| frqglwlrqlqj yduldeohv/ lq qr fdvh grhv wkh

frh!flhqw rq dq| ri wkh frdvwdo sur{lplw| gxpplhv fruuhvsrqg wr lwv ydoxh lq wkh dvvrfl0

dwhg ohyho uhjuhvvlrq1 Wkh vdph uhvxow rewdlqv iurp lqfoxglqj erwk olqhdu dqg txdgudwlf

lqlwldo srsxodwlrq ghqvlw|1 Lq frqwudvw/ lw lv dq dffrxqwlqj lghqwlw| wkdw iru d wlph lqyduldqw

vhw ri frqglwlrqlqj yduldeohv/ jurzwk uhjuhvvlrqv +h{foxglqj dq| lqlwldo0ohyho frqglwlrqlqj

yduldeohv, zloo fdswxuh fkdqjhv lq ohyho frh!flhqwv +l1h1 +:, zlwk g{�c| @ 3> wkh dfwxdo �df0

frxqwlqj lghqwlw|� surshuw| iroorzv iurp wkh olqhdulw| ri ruglqdu| ohdvw vtxduhv,1 Sdqho F

ri Iljxuh 7 looxvwudwhv wkdw wkh jurzwk frh!flhqw rq wkh rfhdq frdvw sur{lplw| gxpp|

mxvw phdvxuhv wkh wlph ghulydwlyh ri wkh fruuhvsrqglqj ohyho frh!flhqw vkrzq lq Sdqho E1

Wkh jurzwk frh!flhqw ydoxh ri }hur lq 4<;3/ iru lqvwdqfh/ fdswxuhv wkdw wkh ohyho frh!flhqw

uhpdlqv frqvwdqw iurp 4<:3 wr 4<;31

Jhrjudsk| dqg Orfdo Jurzwk Idfw 5= Iurp 4<33 wr 4<<3/ diwhu frqwuroolqj iru wkh

zhdwkhu/ lqfuhdvhv lq srsxodwlrq ghqvlw| duh srvlwlyho| fruuhodwhg zlwk sur{lplw| wr hdfk ri

rfhdq frdvwv/ wkh Juhdw Odnhv/ dqg qdyljdeoh ulyhuv1

Orqj0whup srsxodwlrq  rzv dovr vkrz vwurqj fruuhodwlrqv zlwk phdvxuhv ri zhdwkhu1

Xvlqj phdq whpshudwxuh dqg suhflslwdwlrq yduldeohv ghulyhg e| Phqghovrkq/ Qrugkdxv/ dqg

Vkdz +4<<7, edvhg rq revhuydwlrqv iurp 8/844 phwhrurorjlfdo vwdwlrqv ryhu wkh shulrg 4<84

wkurxjk 4<;3/ Iljxuh 8 grfxphqwv wkh  rz ri srsxodwlrq dfurvv wkh fhqwxu| wrzdugv pruh

prghudwh Mxo| dqg Mdqxdu| whpshudwxuhv dqg gulhu Mxo| suhflslwdwlrqv1 Wkh pryhphqw

wrzdugv pruh prghudwh whpshudwxuhv lv frqvlvwhqw zlwk dq lqfuhdvh lq wkh pdujlqdo xwlolw|

ri txdolw| ri olih uhodwlyh wr rxwsxw frqvxpswlrq +l1h1 gxh wr wkh h�hfw ri ulvlqj surgxfwlylw|

rq rxwsxw frqvxpswlrq,1

Wkh pryhphqw wrzdugv orfdolwlhv zlwk orzhu ohyhov ri Mxo| suhflslwdwlrq lq sduw sure0

deo| uh hfwv dq lqfuhdvlqj glyhuvlrq ri zdwhu/ sduwlfxoduo| lq wkh zhvwhuq vwdwhv/ vxfk wkdw

vx!flhqw orfdo vrxufhv ri zdwhu qr orqjhu duh d suhuhtxlvlwh iru orfdo ghyhorsphqw1 Wkh

jurzwk lq wkh dulg Vrxwkzhvw ri flwlhv vxfk dv Orv Dqjhohv/ Skrhql{/ dqg Odv Yhjdv looxv0

wudwhv wkh srlqw1 Wkhlu jurzwk dovr looxvwudwhv wkh srvvleoh surgxfwlylw| dqg txdolw|0ri0olih

vkrfn dvvrfldwhg zlwk wkh lqyhqwlrq ri dlu frqglwlrqlqj +flufd 4<33, dqg lwv odwhu zlghvsuhdg

gl�xvlrq +ehjlqqlqj durxqg 4<63,1

Jhrjudsk| dqg Orfdo Jurzwk Idfw 6= Iurp 4<33 wr 4<<3/ diwhu frqwuroolqj iru frdvwdo

sur{lplw|/ lqfuhdvhv lq srsxodwlrq ghqvlw| duh srvlwlyho| fruuhodwhg zlwk zduphu Mdqxdu|

dqg frrohu Mxo| whpshudwxuhv dqg zlwk orzhu ohyhov ri Mxo| suhflslwdwlrq1

D pruh ghwdlohg xqghuvwdqglqj ri wkh xqghuo|lqj surfhvvhv gulylqj wkh orqj0whup srs0

xodwlrq  rzv mxvw glvfxvvhg lv d sulrulw| iru ixwxuh uhvhdufk1

9 Xuedql}dwlrq/ Vnloov/ Sryhuw|/ Fulph/ dqg Orfdo Jurzwk

Wklv dqg wkh iroorzlqj vhfwlrq irfxv rq wkh fruuhodwhv ri orfdo jurzwk dv phdvxuhg e| wkh
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dqqxdo dyhudjh udwhv ri qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh

jurzwk ryhu wkh shulrg 4<:3 wr 4<<31 Uhjuhvvlrqv xvlqj hdfk ri wkhvh wkuhh jurzwk phwulfv

dv ghshqghqw yduldeohv riwhq |lhog vdph0vljqhg frh!flhqwv rq wkh ydulrxv lqfoxghg orfdo

dwwulexwhv1 Wklv e| qr phdqv qhfhvvdulo| iroorzv iurp fr0olqhdulw| ri wkh jurzwk phwulfv=

wkh kljkhvw sdlu0zlvh fruuhodwlrq ehwzhhq wkhp lv mxvw 3188 +Vxssohphqwdo Wdeoh 4,1

Xuedql}dwlrq2Vxexuedql}dwlrq

Ryhu wkh shulrg 4<:3 wr 4<<3/ orfdo jurzwk lq wkh Xqlwhg Vwdwhv kdv ehhq kljkhvw lq vxexuedq

frxqwlhv ri phwursrolwdq duhdv1 Dv vkrzq lq wkh wrs urzv ri Wdeoh 7/ qhw pljudwlrq/ shu

fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk duh doo srvlwlyho| fruuhodwhg zlwk d

rqh0}hur lqglfdwru ri frxqwlhv zklfk duh sduw ri d phwursrolwdq duhd lq 4<:3> wkh odwwhu wzr

ri wkhvh fruuhodwlrqv duh erwk vljql�fdqw dw wkh 3134 ohyho zkloh wkh sduwldo fruuhodwlrq zlwk

qhw pljudwlrq lv vljql�fdqw dw wkh 3143 ohyho1 Qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg

krxvlqj phgldq ydoxh jurzwk duh doo qhjdwlyho| fruuhodwhg zlwk d rqh0}hur lqglfdwru ri wkh

vxevhw ri wkhvh phwursrolwdq duhd frxqwlhv zklfk frqwdlq d fhqwhu flw|> khuh/ rqo| wkh �uvw

ri wkhvh fruuhodwlrqv lv vwdwlvwlfdoo| vljql�fdqw +dw wkh 3134 ohyho,1 Wrjhwkhu wkh frh!flhqwv

rq wkh phwursrolwdq duhd dqg fhqwhu flw| gxpplhv dffrxqw iru yduldwlrqv rq wkh rughu ri

whq wr wzhqw| shufhqw ri wkh vwdqgdug ghyldwlrqv ri wkh wkuhh jurzwk phdvxuhv1

Irfxvlqj �uvw rq qhw pljudwlrq/ qrw frqglwlrqlqj rq dq| dgglwlrqdo yduldeohv |lhogv

vwdwlvwlfdoo|0vljql�fdqw frh!flhqwv rq wkh phwursrolwdq dqg vxexuedq gxpplhv dssur{l0

pdwho| irxu wlphv dqg wzr wlphv wkhlu uhvshfwlyh ydoxhv zkhq wkh ixoo edvh vshfl�fdwlrq ri

frqwurov hqxphudwhg lq Wdeoh 6 lv lqfoxghg1 +Vhh dovr Vxssohphqwdo Wdeoh 51, Khqfh wkh  rz

ri srsxodwlrq wr phwursrolwdq vxexuedq duhdv lv vwurqjhu wkdq lv vxjjhvwhg e| wkh sduwldo

fruuhodwlrqv uhsruwhg lq Wdeoh 71 Dovr wkh frh!flhqw rq wkh fhqwhu flw| gxpp| lq wkh xq0

frqglwlrqdo uhjuhvvlrq lv vpdoohu lq devroxwh ydoxh wkdq wkh frh!flhqw rq wkh phwursrolwdq

duhd gxpp| vxjjhvwlqj wkdw wkh sduwldo fruuhodwlrqv lq Wdeoh 7 pd| ryhuvwdwh wkh xqdwwudf0

wlyhqhvv ri phwursrolwdq fhqwhu flw| frxqwlhv uhodwlyh wr uxudo frxqwlhv1

Irfxvlqj rq shu fdslwd lqfrph jurzwk dqg krxvlqj phgldq ydoxh jurzwk/ wkh qhj0

dwlyh frh!flhqwv rq wkh phwursrolwdq fhqwhu flw| gxpp| duh vpdoohu lq devroxwh ydoxh

wkdq wkh srvlwlyh frh!flhqwv rq wkh phwursrolwdq duhd gxpp|> pruhryhu wkh| duh qrw vwd0

wlvwlfdoo| gl�huhqw iurp }hur1 Vr lw lv qrw wkdw lqfrphv dqg krxvlqj ydoxhv duh jurzlqj

vorzhu lq phwursrolwdq fhqwhu flwlhv wkdq hovhzkhuh> udwkhu wkh| duh jurzlqj idvwhu wkdq

qrq0phwursrolwdq duhdv wkrxjk shukdsv vorzhu wkdq lq phwursrolwdq vxexuedq frxqwlhv1

Wkh pdlq h�hfw iurp qrw lqfoxglqj dgglwlrqdo frqglwlrqlqj yduldeohv lv wr fdxvh d odujh

lqfuhdvh lq wkh +devroxwh, ydoxh ri wkh qhjdwlyh frh!flhqw rq wkh fhqwhu flw| gxpp| lq wkh

lqfrph jurzwk uhjuhvvlrq1 Wklv ehfrphv vljql�fdqw dw wkh 3134 ohyho dqg h{fhhgv lq devroxwh

ydoxh wkh frh!flhqw rq wkh phwursrolwdq duhd gxpp|1 Vr qrw frqwuroolqj iru rwkhu orfdo

dwwulexwhv/ shu fdslwd lqfrph lv jurzlqj vorzhu lq phwursrolwdq fhqwhu flwlhv wkdq hovhzkhuh1

Wkh frh!flhqw rq wkh fhqwhu flw| gxpp| lq wkh krxvlqj ydoxh uhjuhvvlrq/ krzhyhu/ lv ohvv

wkdq kdoi wkh devroxwh ydoxh ri wkh frh!flhqw rq wkh phwursrolwdq duhd gxpp| dqg lv qrw

vwdwlvwlfdoo| vljql�fdqw1
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Xuedql}dwlrq2Vxexuedql}dwlrq dqg Orfdo Jurzwk Idfw= Iurp 4<:3 wr 4<<3/ frxqw|

hfrqrplf jurzwk lv srvlwlyho| fruuhodwhg zlwk ehlqj orfdwhg zlwklq d phwursrolwdq duhd dqg

hvshfldoo| zlwk ehlqj orfdwhg zlwklq d vxexuedq phwursrolwdq duhd1

Vnloov

Wkh uhjuhvvlrqv lq Wdeoh 7 uhyhdo d vwurqj srvlwlyh fruuhodwlrq ehwzhhq jurzwk dqg kljk

lqlwldo ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh shufhqwdjh ri dgxowv zlwk irxu0|hdu froohjh

ghjuhhv ru kljkhu1 D rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh shufhqwdjh ri dgxowv zlwk froohjh

ghjuhhv +kroglqj frqvwdqw wkh shufhqwdjh ri dgxowv zlwk kljk vfkrro ghjuhhv ru kljkhu,

lqfuhdvhv wkh udwh ri qhw pljudwlrq e| 63 shufhqw ri lwv vwdqgdug ghyldwlrq/ shu fdslwd

lqfrph jurzwk e| 5; shufhqw ri lwv vwdqgdug ghyldwlrq/ dqg krxvlqj phgldq ydoxh jurzwk

e| 53 shufhqw ri lw vwdqgdug ghyldwlrq147 Lqfuhdvlqj d frxqw|*v shufhqwdjh ri dgxowv zlwk

froohjh ghjuhhv e| �yh shufhqw +htxlydohqw wr 416 vwdqgdug ghyldwlrqv, zrxog udlvh lwv qhw

pljudwlrq udwh e| rqh0kdoi d shufhqwdjh srlqw/ dqg erwk lwv shu fdslwd lqfrph jurzwk udwh

dqg krxvlqj phgldq ydoxh jurzwk udwh e| pruh wkdq rqh0txduwhu d shufhqwdjh srlqw1 Doo

wkuhh frh!flhqwv duh vljql�fdqw dw wkh 3134 ohyho1

Lq frqwudvw/ phglxp lqlwldo ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh shufhqwdjh ri

dgxowv zlwk kljk vfkrro ghjuhhv ru kljkhu lv qhjdwlyho| fruuhodwhg zlwk jurzwk1 Doo wkuhh

frh!flhqwv duh djdlq vljql�fdqw dw wkh 3134 ohyho> wkhlu pdjqlwxghv udqjh iurp rqh0txduwhu

+qhw pljudwlrq dqg lqfrph jurzwk, wr rqh0kdoi +krxvlqj phgldq ydoxh jurzwk, wkdw ri wkh

frh!flhqw rq froohjh hgxfdwlrq1

Wkh �qglqj ri d srvlwlyh h�hfw rq kljk vnloo ohyhov exw d qhjdwlyh h�hfw rq phglxp vnloo

ohyhov lv h{wuhpho| urexvw wr ydulrxv vhwv ri frqglwlrqlqj yduldeohv dqg krogv dovr xqfrq0

glwlrqdoo| +l1h1 qrw lqfoxglqj dq| dgglwlrqdo frqglwlrqlqj yduldeohv,1 Jodhvhu/ Vfkhlqnpdq/

dqg Vkohlihu +4<<8,/ lq frqwudvw/ frpsdulqj jurzwk udwhv dfurvv 536 flwlhv ryhu wkh shulrg

4<9304<<3 �qg d srvlwlyh h�hfw iurp phglxp vnloo ohyhov exw d qhjdwlyh h�hfw iurp kljk vnloo

ohyhov1 Uhfrqflolqj wkh wzr uhvxowv olhv hlwkhu lq wkh gl�huhqw jhrjudsklfdo xqlw ri revhuydwlrq

+flwlhv yhuvxv frxqwlhv, ru/ pruh olnho|/ lq wkh gl�huhqw wlph shulrgv +4<9304<<3 yhuvxv 4<:30

4<<3,1 Lq sduwlfxodu lw pd| eh wkdw jrlqj lqwr wkh 4<93v wkhuh kdg ehhq dq lqfuhdvh lq wkh

uhwxuq wr kljk vfkrro +exw qrw froohjh, hgxfdwlrq dqg wkdw vrph wlph gxulqj wkh 4<:3v wkhuh

zdv dq lqfuhdvh lq wkh uhwxuq wr froohjh hgxfdwlrq dqg d idoo lq wkh uhwxuq wr kljk vfkrro

hgxfdwlrq1 Vxfk dq lqwhusuhwdwlrq lv frqvlvwhqw zlwk wkh �qglqj lq Khqghuvrq/ Nxqfrur/

dqg Wxuqhu +4<<8, ri srvlwlyh frh!flhqwv rq froohjh hgxfdwlrq exw qhjdwlyh frh!flhqwv rq

kljk vfkrro hgxfdwlrq lq surelw uhjuhvvlrqv ri wkh suhvhqfh lq 4<;: ri wkuhh kljk whfkqrorj|

lqgxvwulhv dfurvv 557 X1V1 flwlhv1

Wkh shufhqw ri wkh srsxodwlrq zlwk irxu0|hdu froohjh ghjuhhv dqg wkh shufhqw ri wkh

47Wkh shufhqwdjh ri dgxowv zlwk kljk vfkrro ghjuhhv ru kljkhu lqfoxghv wkrvh dgxowv zlwk

froohjh ghjuhhv ru kljkhu> khqfh wkh frh!flhqw rq wkh shufhqwdjh ri dgxowv zlwk froohjh

ghjuhhv phdvxuhv wkh pdujlqdo lqfuhdvh lq jurzwk dvvrfldwhg zlwk kljk uhodwlyh wr phglxp

ohyhov ri lqlwldo kxpdq fdslwdo1
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srsxodwlrq zlwk kljk vfkrro ghjuhhv exw qrw irxu0|hdu froohjh ghjuhhv lv kljko| shuvlvwhqw>

wkh fruuhodwlrqv ehwzhhq 4<:3 dqg 4<<3 duh 31;; dqg 31;4/ uhvshfwlyho| +Vxssohphqwdo Wdeoh

9/ Sdqhov D dqg E,1 Iru erwk ri wkhvh/ uhjuhvvlqj wkhlu fkdqjhv rq frqwhpsrudqhrxv qhw

pljudwlrq iru wkh ghfdghv 4<:3 wr 4<;3 dqg 4<;3 wr 4<<3 |lhogv d vwdwlvwlfdoo| vljql�fdqw

frh!flhqw rq qhw pljudwlrq wkh vdph vljq dv wkh frh!flhqw rq wkhlu vwduwlqj ohyhov iurp

wkh qhw pljudwlrq uhjuhvvlrq +wkh rqh h{fhswlrq lv wkh fkdqjh lq shufhqw ri dgxowv zlwk kljk

vfkrro ghjuhhv rq qhw pljudwlrq iurp 4<;3 wr 4<<3 zklfk kdv dq rssrvlwho|0vljqhg frh!flhqw

vwdwlvwlfdoo| qrw vljql�fdqwo| gl�huhqw iurp }hur,1 Vxfk uhvxowv duh frqvlvwhqw zlwk srvlwlyh

vslooryhuv dprqj lqglylgxdov zlwk kljk ohyhov ri kxpdq fdslwdo +Udxfk/ 4<<6, dqg dovr zlwk

�qglqjv wkdw hgxfdwlrqdo dwwdlqphqw lv srvlwlyho| fruuhodwhg zlwk dq lqglylgxdo*v lqfolqdwlrq

wr uhorfdwh +Erzohv/ 4<:3> Vfkzduw}/ 4<:6,1

Hgxfdwlrq dqg Orfdo Jurzwk Idfw= Iurp 4<:3 wr 4<<3/ frxqw| hfrqrplf jurzwk

lv vwurqjo| srvlwlyho| fruuhodwhg zlwk kljk lqlwldo ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh

shufhqwdjh ri dgxowv zkr duh froohjh judgxdwhv> lw lv qhjdwlyho| fruuhodwhg zlwk phglxp lqlwldo

ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh shufhqwdjh ri dgxowv zkr duh kljk vfkrro exw qrw

froohjh judgxdwhv1

Orfdo hfrqrplf jurzwk vkrzv d vwurqj qhjdwlyh sduwldo fruuhodwlrq zlwk vwduwlqj ohyhov

ri xqhpsor|phqw1 Dv vkrzq e| wkh qh{w wzr urzv ri Wdeoh 7/ wklv qhjdwlyh uhodwlrqvkls lv

hvshfldoo| vwurqj dw vwduwlqj xqhpsor|phqw udwhv ohvv wkdq :18 shufhqw1 Khuh/ d rqh vwdqgdug

ghyldwlrq lqfuhdvh lq wkh udwh ri xqhpsor|phqw +wkdw lv/ d 516 shufhqwdjh srlqw lqfuhdvh lq

wkh udwh ri xqhpsor|phqw zkloh vwd|lqj ehorz dq xqhpsor|phqw udwh ri :18 shufhqw, lv

dvvrfldwhg zlwk ghfuhdvhv lq qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq

ydoxh jurzwk htxlydohqw wr 4: shufhqw/ 53 shufhqw/ dqg 48 shufhqw ri wkhlu uhvshfwlyh vwdqgdug

ghyldwlrqv1 Wkh lqfoxvlrq ri d vsolqh yduldeoh phdvxulqj xqhpsor|phqw udwhv iru frxqwlhv

zlwk xqhpsor|phqw udwhv juhdwhu wkdq ru htxdo wr :18 shufhqw +wkh yduldeoh htxdov }hur iru

frxqwlhv zlwk orzhu xqhpsor|phqw udwhv, lqglfdwhv wkdw wkh qhjdwlyh uhodwlrqvkls lv zhdnhu

dw kljkhu udwhv ri xqhpsor|phqw1 Vwduwlqj iurp udwhv ri xqhpsor|phqw deryh :18 shufhqw/

d rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh udwh ri xqhpsor|phqw uhvxowv lq ghfuhdvhv lq qhw

pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk htxlydohqw wr 9

shufhqw/ 48 shufhqw/ dqg : shufhqw ri wkhlu uhvshfwlyh vwdqgdug ghyldwlrqv1

Xqhpsor|phqw udwhv vkrz prghudwh shuvlvwhqfh dfurvv wlph> wkh udz fruuhodwlrq eh0

wzhhq 4<:3 dqg 4<<3 ri wkh shufhqw ri wkh zrunirufh xqhpsor|hg gxulqj wkh zhhn lqglylgxdov

�oohg rxw fhqvxv txhvwlrqqdluhv lv 3197148 Uhjuhvvlqj wkh fkdqjh lq xqhpsor|phqw rq frq0

48Wkh shuvlvwhqfh ri frxqw| xqhpsor|phqw lv vrphzkdw kljkhu wkdq wkh shuvlvwhqfh ri

vwdwh xqhpsor|phqw uhsruwhg lq Eodqfkdug dqg Ndw} +4<<4,1 Wkhlu frpsdudeoh �jxuh ryhu

wkh vdph wlph shulrg lv 317; dqg wkh| �qg dq hyhq orzhu fruuhodwlrq ryhu wkh wlph shulrg

4<:8 wr 4<;81 Rqh srvvleoh uhfrqfloldwlrq lv wkh gl�huhqw vrxufh ri xqhpsor|phqw gdwd1 Wkh

Eodqfkdug dqg Ndw} gdwd lv edvhg rq wkh Exuhdx ri Oderu Vwdwlvwlfv Fxuuhqw Srsxodwlrq

Vxuyh|> lq dgglwlrq/ gdwd iru 73 vwdwhv dqg wkh Glvwulfw ri Froxpeld duh edvhg rq hvwlpdwhv

iru wkh shulrg 4<:3 wr 4<:81
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whpsrudqhrxv qhw pljudwlrq iru hdfk ri wkh ghfdghv 4<:3 wr 4<;3 dqg 4<;3 wr 4<<3 |lhogv

d vljql�fdqw qhjdwlyh frh!flhqw rq qhw pljudwlrq iru wkh odwwhu ghfdgh +Vxssohphqwdo Wd0

eoh 9/ Sdqho F,1 Pruh olnho| wkdq uhyhuvh fdxvdolw| lv wkdw orz lqlwldo xqhpsor|phqw udwhv

sur{| iru xqrevhuyhg frxqw| dwwulexwhv zklfk duh fdxvlqj erwk jurzwk dqg orz +srvvleo|

ghfolqlqj, xqhpsor|phqw1 Vshfl�fdoo|/ wkh qhjdwlyh fruuhodwlrq ehwzhhq jurzwk dqg lqlwldo

xqhpsor|phqw pd| eh gulyhq e| vkrfnv fruuhodwhg zlwk wkh orfdo lqgxvwu| pl{ +dqdorjrxv

wr fdslwdo ru surgxfwlylw| vkrfnv lq wkh g|qdplf jurzwk prgho,1 Wkh lqlwldo lqgxvwu| dqg

rffxsdwlrq vkduhv lqfoxghg lq wkh uhjuhvvlrqv khuhlq pd| qrw eh �qh hqrxjk wr frqwuro iru

vxfk fdslwdo vkrfnv1 Jodhvhu/ Vfkhlqnpdq/ dqg Vkohlihu +4<<8,/ zkr dovr �qg d qhjdwlyh +olq0

hdu, fruuhodwlrq ehwzhhq flw| jurzwk dqg lqlwldo xqhpsor|phqw/ vxjjhvw wkdw xqhpsor|phqw

udwhv sur{| iru rplwwhg kxpdq fdslwdo yduldeohv1

Xqhpsor|phqw dqg Orfdo Jurzwk Idfw= Iurp 4<:3 wr 4<<3/ frxqw| hfrqrplf jurzwk

lv qhjdwlyho| fruuhodwhg zlwk xqhpsor|phqw/ hvshfldoo| dw orz ohyhov1

Sryhuw|

Wdeoh 7 vkrzv wkhuh wr eh d vwurqj qhjdwlyh txdgudwlf uhodwlrqvkls ehwzhhq sryhuw| dqg

hfrqrplf jurzwk dv phdvxuhg e| qhw pljudwlrq> h{foxglqj wkh txdgudwlf sryhuw| whup |lhogv

d vwdwlvwlfdoo| lqvljql�fdqw frh!flhqw rq olqhdu sryhuw|1 Lqfoxglqj txdgudwlf sryhuw|/ rq wkh

rwkhu kdqg/ |lhogv d qhjdwlyh txdgudwlf frh!flhqw vljql�fdqw dw wkh 3134 ohyho1 Txdgudwlf

sryhuw| kdv kdg lwv phdq vxewudfwhg sulru wr vtxdulqj vr wkdw wkh olqhdu frh!flhqw phdvxuhv

wkh pdujlqdo h�hfw ri lqfuhdvhv lq wkh udwh ri sryhuw| iurp lwv phdq ohyho ri 54 shufhqw1 Wkh

olqhdu dqg txdgudwlf frh!flhqwv wrjhwkhu lpso| wkdw qhw pljudwlrq zloo eh kljkhvw dw d

sryhuw| udwh ri 5: shufhqw1 Dw orzhu ohyhov/ sryhuw| lv srvlwlyho| fruuhodwhg zlwk wkh udwh

ri qhw pljudwlrq> dw kljkhu ohyhov/ sryhuw| lv qhjdwlyho| fruuhodwhg zlwk wkh udwh ri qhw

pljudwlrq1 Exw dv wkh olqhdu frh!flhqw lv qrw vwdwlvwlfdoo| vljql�fdqw/ zh fdqqrw uhmhfw wkdw

sryhuw| lv qhjdwlyho| fruuhodwhg zlwk qhw pljudwlrq uhjdugohvv ri ohyho1

D qrqolqhdu uhodwlrqvkls ehwzhhq sryhuw| dqg qhw pljudwlrq dfwxdoo| kdv vrph lqwxlwlyh

dsshdo1 Lqfuhdvhv lq sryhuw| iurp orz ohyhov uhsuhvhqw dq lqfuhdvh lq rssruwxqlw| iru orfdo

jurzwk1 Wkdw lv wkdw wkh orzhu zdjhv dqg orzhu krxvlqj sulfhv fruuhodwhg zlwk sryhuw| vhuyh

wr dwwudfw lqglylgxdov dqg �upv wr d orfdolw|1 D vhfrqg srvvleoh lqwhusuhwdwlrq vxjjhvwhg

e| wkh g|qdplf prgho lv wkdw sryhuw| lv sur{|lqj iru orz0zdjh ohyhov dqg wkdw srsxodwlrq

kdv ehhq  rzlqj iurp kljk surgxfwlylw| wr kljk txdolw|0ri0olih orfdolwlhv1 Uhjuhvvlqj qhw

pljudwlrq rq olqhdu dqg txdgudwlf +orj, lqlwldo lqfrph soxv wkh edvh vshfl�fdwlrq ghvfulehg

lq Wdeoh 6 lv frqvlvwhqw zlwk hlwkhu lqwhusuhwdwlrq1 Wkh olqhdu frh!flhqw lv qhjdwlyh exw vwd0

wlvwlfdoo| lqvljql�fdqw> wkh txdgudwlf frh!flhqw lv qhjdwlyh dqg vljql�fdqw dw wkh 3134 ohyho1

Lqfoxglqj rqo| olqhdu lqlwldo lqfrph |lhogv d vwdwlvwlfdoo| lqvljql�fdqw frh!flhqw1 Vr lq idfw

wkhuh lv d qhjdwlyh/ qrq0olqhdu sduwldo fruuhodwlrq ehwzhhq qhw pljudwlrq dqg lqlwldo lqfrph1

Lqfoxglqj olqhdu dqg txdgudwlf lqlwldo lqfrph lq wkh qhw pljudwlrq uhjuhvvlrq uhsruwhg lq

Wdeoh 7/ wkh frh!flhqw rq txdgudwlf sryhuw| lv vljql�fdqw rqo| dw wkh 3143 ohyho> zlwk mxvw

olqhdu lqlwldo lqfrph/ lw uhpdlqv vljql�fdqw dw wkh 3134 ohyho1
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Wkh sduwldo uhodwlrqvkls ehwzhhq qhw pljudwlrq dqg lqlwldo krxvlqj sulfhv dovr glvsod|v

vrph qrqolqhdulw|1 Exw lq wklv fdvh wkh srvlwlyh fruuhodwlrq ehwzhhq qhw pljudwlrq dqg lql0

wldo krxvlqj sulfh grplqdwhv> wkh ohyho ri phgldq krxvh sulfh deryh zklfk wkh frh!flhqwv

lpso| d qhjdwlyh fruuhodwlrq zlwk qhw pljudwlrq lv '976/333/ zklfk lv kljkhu wkdq wkh vdp0

soh pd{lpxp krxvh phgldq ydoxh ri '86:/3331 Zlwk olqhdu dqg txdgudwlf krxvlqj sulfhv

lqfoxghg/ wkh frh!flhqw rq txdgudwlf sryhuw| uhpdlqv qhjdwlyh dqg vljql�fdqw dw wkh 3134

ohyho zkloh wkh frh!flhqw rq olqhdu sryhuw| uhpdlqv srvlwlyh dqg ehfrphv vljql�fdqw dw wkh

3134 ohyho1 Vr/ frqwuroolqj iru krxvlqj sulfhv/ sryhuw| dw orz ohyhov lv srvlwlyho| fruuhodwhg

zlwk qhw pljudwlrq1 Wklv odwwhu uhodwlrqvkls fdvwv vrph grxew rq wkh lqwhusuhwdwlrq wkdw

lqfuhdvhv lq sryhuw| uhsuhvhqw dq lqfuhdvh lq rssruwxqlw| iru jurzwk dv rqh zrxog h{shfw

krxvlqj sulfhv wr vhuyh dv d pdlq phgldwlqj phfkdqlvp1

Uhjdugohvv ri wkh h{dfw frqglwlrqlqj vhw ri yduldeohv xvhg +lqfoxglqj dq hpsw| vhw,/ wkh

gdwd vwurqjo| vxssruw d qhjdwlyh txdgudwlf uhodwlrqvkls ehwzhhq qhw pljudwlrq dqg sryhuw|1

Vxfk d qrqolqhdu uhodwlrqvkls lv frqvlvwhqw zlwk wkhruhwlfdo prghov zklfk lpso| wkuhvkrog

h�hfwv vxfk dv lq Eurfn dqg Gxuodxi +4<<8,1

Wkh furvv0vhfwlrqdo glvwulexwlrq ri sryhuw| dfurvv frxqwlhv vkrzv kljk shuvlvwhqfh> wkh

fruuhodwlrq ehwzhhq 4<:3 dqg 4<<3 lv 31;71 Uhjuhvvlqj wkh fkdqjh lq sryhuw| rq qhw pl0

judwlrq iru hdfk ri wkh ghfdghv 4<:3 wr 4<;3 dqg 4<;3 wr 4<<3 |lhogv d qhjdwlyh frh!flhqw

rq qhw pljudwlrq vljql�fdqw dw wkh 3134 ohyho +Vxssohphqwdo Wdeoh 9/ Sdqho G,1 Zkloh d

uhyhuvh fdxvdo lqwhusuhwdwlrq grhv qrw vhhp wr pdnh vhqvh/ wkh uhvxow grhv vxjjhvw wkdw

qrq0srru lqglylgxdov pd| eh pruh olnho| wr uhorfdwh wkdq srru lqglylgxdov> wr wkh h{whqw

wkdw wkh qhjdwlyh sduwldo fruuhodwlrq iurp wkh txdgudwlf uhodwlrqvkls ehwzhhq qhw pljudwlrq

dqg sryhuw| grplqdwhv wkh srvlwlyh sduwldo fruuhodwlrq/ d  rz ri qrq0srru lqglylgxdov dzd|

iurp frqfhqwudwlrqv ri sryhuw| zloo lqgxfh d qhjdwlyh fruuhodwlrq ehwzhhq wkh fkdqjh lq

orfdo sryhuw| dqg qhw pljudwlrq1

Iru erwk shu fdslwd lqfrph jurzwk dqg krxvlqj phgldq ydoxh jurzwk/ wkh sduwldo

fruuhodwlrq zlwk sryhuw| lv olqhdu srvlwlyh zlwk frh!flhqwv wkdw duh vljql�fdqw dw wkh 3134

ohyho1 Wkhvh srvlwlyh sduwldo fruuhodwlrqv duh frqvlvwhqw zlwk wkh lghd wkdw sryhuw|/ dw ohdvw

lq olplwhg frqfhqwudwlrqv/ uhsuhvhqwv dq rssruwxqlw| iru orfdo jurzwk1 Dovr srvvleoh lv wkdw

sryhuw| lv slfnlqj xs frqglwlrqdo frqyhujhqfh1 Lqfoxglqj wkh orj ri lqlwldo lqfrph lq wkh shu

fdslwd lqfrph uhjuhvvlrq +dqg h{foxglqj txdgudwlf sryhuw|, fdxvhv wkh frh!flhqw rq olqhdu

sryhuw| wr ehfrph qhjdwlyh +vljql�fdqw dw wkh 3134 ohyho,1 Lq frqwudvw/ lqfoxglqj wkh orj ri

lqlwldo phgldq krxvh ydoxh lq wkh phgldq krxvh ydoxh jurzwk uhjuhvvlrq/ wkh frh!flhqw rq

sryhuw| uhpdlqv srvlwlyh dqg vljql�fdqw dw wkh 3134 ohyho1

Sryhuw| dqg Orfdo Jurzwk Idfw= Iurp 4<:3 wr 4<<3/ dw orz ohyhov/ sryhuw| lv srvlwlyho|

fruuhodwhg zlwk qhw pljudwlrq> dw kljk ohyhov/ sryhuw| lv qhjdwlyho| fruuhodwhg zlwk qhw pljud0

wlrq1 Sryhuw|/ uhjdugohvv ri ohyho/ lv srvlwlyho| fruuhodwhg zlwk shu fdslwd lqfrph jurzwk dqg

krxvlqj phgldq ydoxh jurzwk1
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Fulph

Xqvxusulvlqjo|/ ylrohqw fulph lv qhjdwlyho| fruuhodwhg zlwk orfdo jurzwk1 Wkh Ihghudo Exuhdx

ri Lqyhvwljdwlrq frpslohv d fulph lqgh{ ri vhyhq vhulrxv r�hqvhv= pxughu dqg qrqqhjoljhqw

pdqvodxjkwhu/ irufleoh udsh/ ureehu|/ djjudydwhg dvvdxow/ exujodu|/ odufhq|0wkhiw/ dqg prwru

yhklfoh wkhiw1 Wkh �uvw irxu ri wkhvh duh frqvlghuhg ylrohqw fulphv> wkh odwwhu wkuhh/ surshuw|

fulphv1 Wkh ylrohqw fulph udwh xvhg khuhlq dfwxdoo| frqvlvwv mxvw ri ureehu| dqg djjudydwhg

dvvdxow dqg lv iru wkh |hdu 4<:81 Dv vkrzq lq Wdeoh 7/ wkh frh!flhqw rq wkh ylrohqw fulph

udwh lq hdfk ri wkh wkuhh jurzwk uhjuhvvlrqv lv qhjdwlyh dqg vljql�fdqw dw wkh 3134 ohyho +iru

qhw pljudwlrq dqg lqfrph jurzwk, ru wkh 3138 ohyho +iru krxvlqj phgldq krxvh ydoxh jurzwk,1

D rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh udwh ri ylrohqw fulph lv dvvrfldwhg zlwk ghfolqhv lq

qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk htxlydohqw wr

:18 shufhqw/ 918 shufhqw/ dqg 718 shufhqw ri wkhlu uhvshfwlyh vwdqgdug ghyldwlrqv1

Frqwuroolqj iru wkh udwh ri ylrohqw fulph/ wkh fruuhodwlrq ehwzhhq wkh udwh ri surshuw|

fulph dqg orfdo jurzwk lv hlwkhu qrw vwdwlvwlfdoo| gl�huhqw iurp }hur +shu fdslwd lqfrph

jurzwk, ru srvlwlyh +qhw pljudwlrq dqg krxvlqj ydoxh jurzwk,1 Iru wkhvh odwwhu srvlwlyh

fruuhodwlrqv/ lw zrxog vhhp olnho| wkdw wkh| duh vsxulrxv ru wkdw dq| fdxvdolw| uxqv iurp

jurzwk wr surshuw| fulph1

Fulph dqg Orfdo Jurzwk Idfw= Iurp 4<:3 wr 4<<3/ frxqw| hfrqrplf jurzwk lv qhjd0

wlyho| fruuhodwhg zlwk ylrohqw fulph1

Rwkhu Qrq0Jryhuqphqw Fruuhodwhv ri Orfdo Jurzwk

D qxpehu ri rwkhu orfdo dwwulexwhv vkrz vwurqj fruuhodwlrqv zlwk frxqw| hfrqrplf jurzwk1

Wklv lv hvshfldoo| wuxh ri wkh qlqh lqgxvwu| dqg hohyhq rffxsdwlrq vkduh yduldeohv lqfoxghg

lq wkh edvh vshfl�fdwlrq1 D ghwdlohg glvfxvvlrq ri wkhvh lv eh|rqg wkh vfrsh ri wklv sdshu1

Zruwk qrwlqj/ krzhyhu/ duh �qglqjv ri odujh/ vwdwlvwlfdoo| vljql�fdqw srvlwlyh frh!flhqwv

rq/ iru lqvwdqfh/ wkh vkduh ri lqlwldo hpsor|phqw lq wkh �qdqfh/ lqvxudqfh/ dqg uhdo hvwdwh

lqgxvwulhv/ wkh vkduh ri lqlwldo hpsor|phqw lq wkh suhflvlrq surgxfwlrq/ fudiw/ dqg uhsdlu rf0

fxsdwlrqv/ dqg wkh vkduh ri lqlwldo hpsor|phqw lq whfkqlfdo dqg uhodwhg vxssruw rffxsdwlrqv1

+Vhh Vxssohphqwdo Wdeoh 51, Vxfk �qglqjv duh frqvlvwhqw zlwk g|qdplf vfdoh hfrqrplhv dv

glvfxvvhg lq Jodhvhu/ Ndoodo/ Vfkhlqnpdq/ dqg Vkohlihu +4<<5,/ Khqghuvrq +4<<8,/ dqg Khq0

ghuvrq/ Nxqfrur/ dqg Wxuqhu +4<<8,1

: Orfdo Jryhuqphqw Ilvfdo Srolf| dqg Jurzwk

Frpsduhg zlwk hlwkhu furvv0frxqwu| vwxglhv ru suhylrxv orfdo vwxglhv/ wkh suhvhqw sdshu �qgv

pxfk vwurqjhu olqndjhv ehwzhhq jryhuqphqw �vfdo srolf| dqg hfrqrplf jurzwk1 Edvhg rq

uhjuhvvlrqv ri qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk rq

phdvxuhv ri orfdo jryhuqphqw �vfdo srolf| lq 4<:5/ Wdeoh 8 grfxphqwv irxu pdlq �qglqjv=

hfrqrplf jurzwk lv qhjdwlyho| fruuhodwhg zlwk jryhuqphqw �qdqfldo vl}h> frqwuroolqj iru

vl}h/ lw lv srvlwlyho| fruuhodwhg zlwk vshqglqj rq hohphqwdu| dqg vhfrqgdu| hgxfdwlrq dqg
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qhjdwlyho| fruuhodwhg zlwk shuvrqdo lqfrph wd{hv dqg zlwk vhohfwlyh vdohv wd{hv1 L h{dplqh

hdfk uhvxow lq wxuq1

Orfdo Jryhuqphqw Vl}h

Ryhu wkh shulrg 4<:3 wr 4<<3/ wkhuh lv d vwurqj qhjdwlyh fruuhodwlrq ehwzhhq orfdo jryhuqphqw

�qdqfldo vl}h dqg hfrqrplf jurzwk1 Wklv qhjdwlyh fruuhodwlrq lv urexvw dfurvv d qxpehu ri

gl�huhqw vshfl�fdwlrqv lq whupv ri wkh frqglwlrqlqj vhw ri yduldeohv dqg dfurvv d qxpehu ri

ydulrxv gh�qlwlrqv ri jryhuqphqw vl}h1

Wkh �uvw urz ri Wdeoh 8 vkrzv wkh qhjdwlyh fruuhodwlrq ehwzhhq qhw pljudwlrq/ shu

fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk dqg jryhuqphqw vl}h dv phdvxuhg

e| shu fdslwd jhqhudo gluhfw h{shqglwxuhv e| doo orfdo jryhuqphqwv lq d frxqw| +lqfoxglqj

wkh frxqw| jryhuqphqw li dq|,1 Wkh qhjdwlyh frh!flhqw rq jryhuqphqw vl}h lv vljql�fdqw

dw wkh 3134 ohyho lq wkh qhw pljudwlrq uhjuhvvlrq dqg dw wkh 3138 ohyho lq wkh lqfrph jurzwk

uhjuhvvlrq1 Lwv pdjqlwxgh lpsolhv wkdw d rqh vwdqgdug ghyldwlrq lqfuhdvh lq jryhuqphqw

vl}h lv dvvrfldwhg zlwk ghfolqhv htxlydohqw wr :17 shufhqw dqg :15 shufhqw ri wkh vwdqgdug

ghyldwlrqv ri qhw pljudwlrq dqg shu fdslwd lqfrph jurzwk/ uhvshfwlyho|1 D pruh lqwxlwlyh

vhqvh ri pdjqlwxgh frphv iurp frpsdulqj wkh orzhu jurzwk dvvrfldwhg zlwk lqfuhdvhv lq

jryhuqphqw vl}h zlwk wkh orzhu jurzwk dvvrfldwhg zlwk fhqwhu flw| orfdwlrqv1 D 43 shufhqw

lqfuhdvh lq jhqhudo gluhfw h{shqglwxuhv lv dvvrfldwhg zlwk d orzhu udwh ri qhw pljudwlrq

htxlydohqw wr 45 shufhqw ri vxfk d �fhqwhu flw| h�hfw�149

Qrw frqwuroolqj iru h{shqglwxuh dqg wd{ frpsrvlwlrq +dv lq Wdeoh 8, vxevwdqwldoo| lq0

fuhdvhv wkh qhjdwlyh fruuhodwlrq ehwzhhq jryhuqphqw vl}h dqg jurzwk1 Wkh qhjdwlyh frh!0

flhqw lq wkh krxvlqj phgldq ydoxh jurzwk uhjuhvvlrq ehfrphv vljql�fdqw dw wkh 3138 ohyho1

Dq lqfuhdvh ri rqh vwdqgdug ghyldwlrq lq jryhuqphqw vl}h uhvxowv lq ghfuhdvhv lq jurzwk

htxlydohqw wr 4515 shufhqw/ 4415 shufhqw/ dqg 913 shufhqw ri wkh uhvshfwlyh vwdqgdug ghyld0

wlrqv ri qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk1 Pruh

lqwxlwlyho|/ d 43 shufhqw lqfuhdvh lq jhqhudo gluhfw h{shqglwxuhv lv dvvrfldwhg zlwk d orzhu

udwh ri qhw pljudwlrq htxlydohqw wr 4: shufhqw ri wkh ghfuhdvh lq qhw pljudwlrq dvvrfldwhg

zlwk fhqwhu flw| orfdwlrqv1

Wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg jryhuqphqw �qdqfldo vl}h lv h{0

wuhpho| urexvw wr yduldwlrqv lq wkh vhw ri frqglwlrqlqj yduldeohv dqg wr dowhuqdwlyh phdvxuhv

ri jryhuqphqw �qdqfldo vl}h1 �Jhqhudo gluhfw h{shqglwxuhv� lqfoxghv doo orfdo jryhuqphqw

h{shqglwxuhv rwkhu wkdq lqwhujryhuqphqwdo wudqvihuv/ sxeolf xwlolw| h{shqglwxuhv +h1j1 zdwhu/

jdv/ hohfwulf/ dqg wudqvlw,/ dqg lqvxudqfh wuxvw h{shqglwxuhv +h1j1 hpsor|hh uhwluhphqw/ xq0

hpsor|phqw frpshqvdwlrq/ dqg zrunhuv frpshqvdwlrq,1 Dowhuqdwlyh gh�qlwlrqv zklfk |lhog

txdolwdwlyho| vlplodu uhvxowv +l1h1 wkh vwurqj qhjdwlyh fruuhodwlrq zlwk orfdo jurzwk phd0

vxuhv, lqfoxgh xvlqj wrwdo gluhfw h{shqglwxuhv +zklfk h{foxgh rqo| wkh lqwhujryhuqphqwdo

49Khuh dqg ehorz/ wkh �fhqwhu flw| h�hfw� lv phdvxuhg e| wkh qhjdwlyh frh!flhqw rq wkh

fhqwhu flw| gxpp| iurp wkh uhjuhvvlrq |lhoglqj wkh frh!flhqw zkrvh pdjqlwxgh lv ehlqj

frpsduhg1
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wudqvihuv,> wrwdo wd{hv> wrwdo uhyhqxh udlvhg iurp wd{hv/ fkdujhv/ dqg plvfhoodqhrxv vrxufhv

+exw qrw lqfoxglqj lqwhujryhuqphqwdo uhyhqxh,> dqg wrwdo uhyhqxh1 Wkh qhjdwlyh fruuhodwlrq

dovr krogv zlwk jryhuqphqw vl}h phdvxuhg dv d shufhqwdjh ri orfdo lqfrph udwkhu wkdq rq d

shu fdslwd edvlv14: +Vhh Wdeoh 91,

D �uvw lqwhusuhwdwlrq ri wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg jryhuqphqw

vl}h lv wkdw wkh fdxvdolw| uxqv iurp jurzwk wr wkh vl}h ri jryhuqphqw1 Iru lqvwdqfh/ li

wrwdo jryhuqphqw h{shqglwxuhv uhpdlqhg frqvwdqw uhjdugohvv ri srsxodwlrq/ lqfuhdvhv lq

srsxodwlrq zrxog fdxvh shu fdslwd h{shqglwxuhv wr idoo> shuvlvwhqw srsxodwlrq  rzv zrxog

wkhq lqgxfh d qhjdwlyh fruuhodwlrq ehwzhhq lqlwldo jryhuqphqw vl}h dqg qhw pljudwlrq1 Wkh

k|srwkhvlv wkdw qhw pljudwlrq lv qhjdwlyho| fruuhodwhg zlwk fkdqjhv lq jryhuqphqw vl}h fdq

eh whvwhg gluhfwo|1 Uhjuhvvlqj wkh fkdqjh lq jhqhudo gluhfw jryhuqphqw h{shqglwxuhv iurp

4<:5 wr 4<:: rq wkh qhw pljudwlrq udwh iurp 4<:3 wr 4<;3 |lhogv d vwdwlvwlfdoo| lqvljql�fdqw

frh!flhqw> uhjuhvvlqj wkh fkdqjh lq jhqhudo gluhfw jryhuqphqw h{shqglwxuhv iurp 4<;5 wr

4<;: rq wkh qhw pljudwlrq udwh iurp 4<;3 wr 4<<3 |lhogv d srvlwlyh frh!flhqw vljql�fdqw dw

wkh 3134 ohyho +Vxssohphqwdo Wdeoh :/ Sdqho D,1

Vr udwkhu wkdq fdxvlqj jryhuqphqw vl}h wr idoo/ qhw pljudwlrq pd| dfwxdoo| fdxvh lw wr

lqfuhdvh1 Wklv pdnhv vhqvh/ iru lqvwdqfh/ li orfdolwlhv zlwk odujh srsxodwlrq lq rzv lqfxu

odujh sxeolf fdslwdo rxwod|v lq dgglwlrq wr wkhlu rqjrlqj fxuuhqw h{shqglwxuhv1 Suholplqdu|

dqdo|vlv lv frqvlvwhqw zlwk vxfk dq h{sodqdwlrq1 Wkh Fhqvxv ri Jryhuqphqwv iurp zklfk wkh

xqghuo|lqj gdwd lv gudzq fodvvl�hv doo h{shqglwxuhv lqwr �yh �w|shv�= fxuuhqw/ frqvwuxfwlrq/

htxlsphqw/ odqg/ dqg lqwhuhvw sd|phqwv1 Uhjuhvvlqj wkh fkdqjh lq wkh shufhqw ri jhqhudo

gluhfw h{shqglwxuhv fodvvl�hg dv fxuuhqw iru wkh vdph |hduv dv deryh |lhogv d qhjdwlyh frhi0

�flhqw vljql�fdqw dw wkh 3134 ohyho iru erwk shulrgv> h{sodqdwru| srzhu lv uhodwlyho| kljk iru

vxfk d vsduvh vshfl�fdwlrq zlwk dq U0vtxduhg ydoxh ri 31347 dqg 3135: iru wkh 4<:3 wr 4<;3

dqg wkh 4<;3 wr 4<<3 shulrgv/ uhvshfwlyho| +Vxssohphqwdo Wdeoh :/ Sdqho E,1

Wkh suhvhqfh ri zkdw vhhpv wr eh d uhyhuvh fdxvdo olqn iurp jurzwk wr wkh shufhqw ri

h{shqglwxuhv fodvvl�hg dv fxuuhqw vxjjhvwv wkdw lqfoxglqj wkh euhdngrzq ri jhqhudo gluhfw

h{shqglwxuhv e| w|sh lq wkh uhjuhvvlrq ri orfdo jurzwk rq jryhuqphqw vl}h vkrxog devrue

dq| uhyhuvh olqndjhv1 Grlqj vr lqfuhdvhv wkh pdjqlwxgh ri wkh qhjdwlyh fruuhodwlrq ehwzhhq

jurzwk dqg jryhuqphqw vl}h +frqvlvwhqw zlwk d srvlwlyh uhyhuvh olqndjh, +Wdeoh 9/ irxuwk

urz,1

Pruh vdolhqw wkdq uhyhuvh fdxvdolw| lv wkh srvvlelolw| wkdw wkh qhjdwlyh fruuhodwlrq lv

vsxulrxv lq ruljlq1 Wkh edvh vshfl�fdwlrq vhw ri :6 frqwuro yduldeohv hqxphudwhg lq Wdeoh

6 dorqj zlwk gxpplhv iru hdfk ri wkh X1V1 vwdwhv holplqdwhv pdq| ri wkh prvw reylrxv

vsxulrxv fruuhodwlrq lqwhusuhwdwlrqv1 Wkh frqglwlrqlqj yduldeohv lqfoxgh sur{lhv iru pdq|

fkdudfwhulvwlfv wkdw pljkw eh h{shfwhg wr d�hfw jryhuqphqw vl}h lqfoxglqj phwursrolwdq dqg

fhqwhu flw| orfdwlrq/ xqhpsor|phqw/ sryhuw|/ lppljudqwv/ fulph/ dqg djh glvwulexwlrq1 D

srvvlelolw| qrw fryhuhg e| wkh edvh vshfl�fdwlrq lv wkdw kljk ohyhov ri jryhuqphqw vshqglqj

uh hfw d sxeolf vhfwru uhvsrqvh wr qdwxudo glvdvwhuv vxfk dv  rrgv/ kxuulfdqhv/ hduwktxdnhv/

4:Zlwk jryhuqphqw vl}h phdvxuhg dv d shufhqwdjh ri orfdo lqfrph/ wkh qhjdwlyh fruuhodwlrq

lv qrw vwdwlvwlfdoo| vljql�fdqw iru shu fdslwd lqfrph jurzwk1
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hwf1 Suhvxpdeo| li wklv zhuh wkh fdvh/ orfdo jryhuqphqwv zrxog eh wkh uhflslhqwv ri kljk

ohyhov ri vwdwh dqg ihghudo �qdqfldo dvvlvwdqfh> wkh qhjdwlyh fruuhodwlrq ri orfdo jurzwk zlwk

jryhuqphqw vl}h lv urexvw wr wkh lqfoxvlrq ri vxfk lqwhujryhuqphqwdo uhyhqxh1 +Wdeoh 9/

vhyhqwk urz1,

Odfnlqj dq lqvwuxphqw wr lghqwli| wkh olqndjh iurp jryhuqphqw vl}h wr orfdo jurzwk/ wkdw

jryhuqphqw vl}h lv sur{|lqj iru vrph rwkhu orfdo dwwulexwh zklfk lv wkh dfwxdo phfkdqlvp

gdpshqlqj jurzwk uhpdlqv d srvvleoh lqwhusuhwdwlrq iru wkh qhjdwlyh fruuhodwlrq1

Dqrwkhu lqwhusuhwdwlrq lv wkdw wkh pdujlqdo ehqh�wv dqg pdujlqdo frvwv ri orfdo jry0

huqphqw kdyh vkliwhg1 Li wkh vhuylfhv surylghg e| orfdo jryhuqphqwv kdyh frph wr eh ydoxhg

ohvv wkdq wkh| zhuh suhylrxvo| e| orfdo uhvlghqwv +iru lqvwdqfh gxh wr frpshwlwlrq iurp wkh

sulydwh vhfwru, ru li orfdo jryhuqphqwv kdyh ehfrph ohvv sur�flhqw lq wkh surgxfwlrq ri wkh

vhuylfhv wkh| surylgh +iru lqvwdqfh/ li wkh| zhuh ohvv deoh wr dwwudfw wdohqwhg pdqdjhuv,/ wkhq

lw zrxog eh dv li d pdujlqdo ehqh�w fxuyh iurp jryhuqphqw vhuylfhv kdg vkliwhg grzq dqg

d pdujlqdo frvw fxuyh iru surylglqj vxfk vhuylfhv kdg vkliwhg xs1 Iljxuh 9 vnhwfkhv vxfk d

vlwxdwlrq1 Wkh ohyho ri jryhuqphqw vhuylfh surylvlrq dfurvv orfdolwlhv lv dvvxphg wr eh qru0

pdoo| glvwulexwhg durxqg d phdq fruuhvsrqglqj wr wkh rswlpdo ohyho sulru wr wkh vkliwv lq

pdujlqdo ehqh�wv dqg pdujlqdo frvwv/ jW
f
1 Li jryhuqphqw vhuylfh surylvlrq lv vorz wr dgmxvw

grzqzdug wrzdugv lwv qhz rswlpdo ohyho/ jW
�
/ wkh vkliwv zloo lqgxfh d qhjdwlyh fruuhodwlrq

ehwzhhq orfdo jurzwk dqg wkh ohyho ri orfdo jryhuqphqw vhuylfh surylvlrq1

Qrq0rswlpdo orfdo jryhuqphqw vhuylfh surylvlrq xqghuslqv wkh suhfhglqj vwru|1 Lq idfw

wkhuh duh qxphurxv uhdvrqv wr vxssrvh wkdw wklv zrxog eh vr1 Iru lqvwdqfh/ Fxwohu/ Hophq0

grui/ dqg ]hfnkdxvhu +4<<6,/ Dohvlqd/ Edtlu/ dqg Hdvwhuo| +4<<:,/ dqg Srwhued +4<<;, doo

grfxphqw krz ydulrxv vruwv ri hwkqlf dqg djh iudjphqwdwlrq d�hfw wkh ohyho ri orfdo jryhuq0

phqw vhuylfh surylvlrq14; Dowhuqdwlyho|/ Urphu dqg Urvhqwkdo +4<:<, vxjjhvw d sulqflsdo0

djhqw uhodwlrqvkls ehwzhhq yrwhuv/ zkr ghvluh rswlpdo vhuylfh surylvlrq/ dqg orfdo sxeolf

exuhdxfudwv/ zkr ghvluh pd{lpdo vhuylfh surylvlrq1 Vwloo dqrwkhu srvvleoh vrxufh ri qrq0

rswlpdo jryhuqphqw vhuylfh surylvlrq lv wkh hpslulfdo gl!fxow| ri hvwlpdwlqj wkh dfwxdo

ehqh�wv iurp vxfk vhuylfhv1 Orfdo ghflvlrq0pdnhuv pd| kdyh rqo| d qrlv| hvwlpdwh ri rswl0

pdo jryhuqphqw vhuylfh ohyhov> li vr/ d furvv0vhfwlrq ri vhuylfh ohyhov e| zhoiduh pd{lpl}lqj

orfdo jryhuqphqwv lv olnho| wr eh glvwulexwhg durxqg vrph �wuxh� rswlpxp dv lq Iljxuh 91

D vhfrqg hohphqw wr wkh vwru| lv wkh vorz dgmxvwphqw ri wkh ohyho ri jryhuqphqw vhu0

ylfh surylvlrq wr fkdqjhv lq h{whuqdo frqglwlrqv d�hfwlqj pdujlqdo ehqh�wv dqg pdujlqdo

frvwv1 Jryhuqphqw vhuylfh ohyhov fkrvhq edvhg rq hwkqlf ru jhqhudwlrqdo fohdydjhv ru e|

exgjhw0pd{lpl}lqj exuhdxfudwv pd| lqghhg eh frpsohwho| ruwkrjrqdo wr vxfk vkliwv1 Iurp

d sudfwlfdo vwdqgsrlqw/ lw lv olnho| wkdw prvw orfdo jryhuqphqw exgjhwlqj surfhvvhv vwduw

zlwk wkh suhylrxv |hdu*v exgjhw dv d edvholqh1 Hpslulfdoo| wkhuh lv prghudwh shuvlvwhqfh lq

jryhuqphqw vl}h1 Wkh udz fruuhodwlrq ri jryhuqphqw vl}h dv phdvxuhg e| uhdo shu fdslwd

jhqhudo gluhfw h{shqglwxuhv ehwzhhq 4<:5 dqg 4<;: lv 31:61

4;Ri frxuvh lw lv srvvleoh wkdw vxfk iudjphqwdwlrq d�hfwv wkh ohyho ri vhuylfh surylvlrq yld

d�hfwlqj wkh rswlpdo ohyho ri vhuylfh surylvlrq1 Ixuwkhu glvfxvvlrq rq wklv srlqw lv olplwhg

e| wkh qhhg wr djuhh xsrq d �uhdvrqdeoh� vrfldo zhoiduh ixqfwlrq1
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D zhdnqhvv ri wkh suhvhqw sdshu lv wkh idloxuh wr ehwwhu dffrxqw iru wkh vrxufhv ri

yduldwlrq lq orfdo jryhuqphqw ehkdylru1 Xqghuvwdqglqj wkh olqndjhv iurp wkh orfdo fkdudf0

whulvwlfv phdvxuhg e| wkh edvh vhw ri h{sodqdwru| yduldeohv hqxphudwhg lq Wdeoh 6 wr orfdo

�vfdo srolf| lv d sulrulw| iru rqjrlqj uhvhdufk> vr wrr lv lghqwli|lqj wkh lqvwlwxwlrqdo dqg

rwkhu fkdudfwhulvwlfv zklfk xqghuolh wkh uhvlgxdo yduldwlrq lq orfdo �vfdo srolf|1 D fohduhu

slfwxuh ri wkh olqndjhv iurp orfdo jryhuqphqw wr hfrqrplf jurzwk fdq khos wr jxlgh vxfk

uhvhdufk1 Wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg orfdo jryhuqphqw �qdqfldo vl}h/

iru lqvwdqfh/ fdq eh lqwhusuhwhg dv d uhmhfwlrq ri d qxoo k|srwkhvlv ri rswlpdo jryhuqphqw

ehkdylru14<

Uhwxuqlqj wr wkh lqwhusuhwdwlrq wkdw wkh pdujlqdo ehqh�wv iurp orfdo jryhuqphqw vhu0

ylfh surylvlrq kdyh vkliwhg grzq dqg2ru wkh pdujlqdo frvwv wr jryhuqphqw vhuylfh surylvlrq

kdyh vkliwhg xs/ lw grhv qrw iroorz wkdw orfdo jryhuqphqw lv �wrr elj�1 Gh�qlqj �wrr elj�

orfdo jryhuqphqw dv d ohyho ri orfdo jryhuqphqw vhuylfh surylvlrq lq zklfk pdujlqdo frvwv

h{fhhg pdujlqdo ehqh�wv/ li rq dyhudjh orfdo jryhuqphqwv duh wrr elj/ wklv vkrxog vkrz xs

dv d qhjdwlyh � frh!flhqw lq wkh ohyho uhodwlrqvkls +9, deryh1

Wkh suhvhqw lqwhusuhwdwlrq/ lqvwhdg/ lv mxvw wkdw g� lv qhjdwlyh1 Dv lq Iljxuh 9/ li wkh

phdq ohyho ri orfdo jryhuqphqw vhuylfhv surylghg zdv rswlpdo sulru wr vxfk d vkliw/ wkhq

lqghhg orfdo jryhuqphqw/ iru d wlph dq|zd|/ zrxog eh wrr elj +rq dyhudjh,1 Exw dqdorjrxv

wr wkh }hur frh!flhqw iurp uhjuhvvlqj wkh jurzwk lq srsxodwlrq ghqvlw| rq dq rfhdq frdvw

sur{lplw| gxpp|/ lw lv srvvleoh wkdw hyhq diwhu wkh vkliw lq pdujlqdo ehqh�wv dqg pdujlqdo

frvwv/ orfdo jryhuqphqw lv dfwxdoo| �wrr vpdoo� � wkdw rq dyhudjh wkh pdujlqdo ehqh�wv

iurp lqfuhdvlqj orfdo jryhuqphqw vhuylfhv h{fhhg pdujlqdo frvwv1 D qhjdwlyh g� lv shuihfwo|

frqvlvwhqw zlwk d srvlwlyh �1 Wklv zrxog eh wkh fdvh/ iru lqvwdqfh/ li wkh glvwulexwlrq ri

jryhuqphqw vhuylfhv vkrzq lq Iljxuh 9 kdg d phdq orzhu wkdq jW
�
/ wkh rswlpdo ohyho diwhu

wkh vkliw1

Vxssrvh� vxvshqglqj glveholhi iru d prphqw� wkdw suhylrxv wr wkh vkliw/ wkh pdujlqdo

ehqh�wv iurp lqfuhdvhv lq orfdo jryhuqphqw vhuylfhv zlogo| h{fhhg wkh dvvrfldwhg pdujlqdo

frvwv1 Wkhq d vkliw rffxuv vxfk wkdw wkh pdujlqdo ehqh�wv iurp lqfuhdvhv lq jryhuqphqw

vhuylfhv qrz rqo| prghudwho| h{fhhg pdujlqdo frvwv1 Sulru wr wkh vkliw/ lqglylgxdov duh

zloolqj wr sd| d frqvlghudeoh suhplxp/ hlwkhu gxh wr kljk krxvlqj sulfhv ru yld vrph rwkhu

frqjhvwlrq phfkdqlvp/ wr olyh lq orfdolwlhv zlwk kljk ohyhov ri jryhuqphqw vhuylfhv1 Diwhu wkh

vkliw/ wkh| zrxog vwloo olnh wr orfdwh lq kljk jryhuqphqw vhuylfh orfdolwlhv> exw wkh| duh zloolqj

wr sd| rqo| d vpdoohu suhplxp iru wkh fkdqfh wr gr vr1 D qhz orqj uxq vsdwldo vwhdg| vwdwh

zloo eh uhdfkhg rqo| diwhu dq rxw rz ri srsxodwlrq iurp kljk jryhuqphqw vhuylfh orfdolwlhv1

Li lq idfw wkh pdujlqdo ehqh�wv dqg pdujlqdo frvwv wr orfdo jryhuqphqw vhuylfh suryl0

4<Wr eh vxuh/ qxphurxv fdyhdwv dwwdfk wr vxfk dq lqwhusuhwdwlrq1 Lq sduwlfxodu/ lw zrxog

qhhg wr eh prwlydwhg e| d prgho zklfk lpsolhv d }hur wrwdo ghulydwlyh ri orfdo jurzwk zlwk

uhvshfw wr ghyldwlrqv ri jryhuqphqw vl}h iurp vrph �rswlpdo� ohyho +dqdorjrxv wr wkh uhvxow

lq/ h1j1/ Eduur +4<<3, dqg Eduur dqg Vdod0l0Pduwlq +4<<8, Fkdswhu 7,1 Hyhq vr/ wkh qhjdwlyh

fruuhodwlrq ehwzhhq orfdo jurzwk dqg jryhuqphqw �qdqfldo vl}h frxog eh lqwhusuhwhg dv d

uhmhfwlrq ri wkh vshfl�f prgho udwkhu wkdq rswlpdo jryhuqphqw shu vh1
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vlrq kdyh vkliwhg/ vhyhudo idfwruv pd| xqghuolh wklv1 Rqh srvvlelolw| lv wkh djlqj ri wkh X1V1

srsxodwlrq dorqj zlwk wkh suhplvh wkdw wkh hoghuo| ghulyh orzhu ehqh�wv iurp orfdo jryhuq0

phqw vhuylfhv dqg h{shulhqfh kljkhu frvwv iurp orfdo jryhuqphqw wd{hv wkdq wkh srsxodwlrq

dw odujh1 Olih0f|foh frqvlghudwlrqv lpso| wkdw oderu zhdowk vkrxog dffrxqw iru d uhodwlyho|

orz sursruwlrq ri hoghuo| wrwdo zhdowk> khqfh wkh hoghuo| pd| sodfh d orzhu ydoxh rq orfdo

jryhuqphqw vhuylfhv zklfk frqwulexwh wr orfdo surgxfwlylw|1 Hvwdwh wd{ frqvlghudwlrqv duh

dovr olnho| wr eh sduwlfxoduo| vdolhqw wr wkh hoghuo|1

Gluhfw whvwv/ krzhyhu/ uhmhfw wkdw lw lv wkh hoghuo| zkr duh gulylqj wkh qhjdwlyh fru0

uhodwlrq ehwzhhq orfdo jurzwk dqg orfdo jryhuqphqw vl}h1 Srsxodwlrq djh frpsrvlwlrq dw

hdfk ri wkh ghfdghv dorqj zlwk dqqxdo djh0vshfl�f pruwdolw| �jxuhv doorz wkh frqvwuxfwlrq

ri frkruw qhw pljudwlrq udwhv ryhu wkh shulrg 4<:3 wr 4<<31 Lq sduwlfxodu/ L fdofxodwh wkh

qhw pljudwlrq udwh e| lqglylgxdov djhg 57 wr 77 dw wkh ehjlqqlqj ri hdfk ri wkhvh ghfdghv> L

wkhq xvh wklv wr sduwlwlrq wkh vdpsoh edvhg rq wkh devroxwh ydoxh ri wkh gl�huhqfh ehwzhhq

�zrunlqj djh� qhw pljudwlrq dqg wrwdo qhw pljudwlrq153 Wkh qhjdwlyh fruuhodwlrq ehwzhhq

qhw pljudwlrq dqg orfdo jryhuqphqw vl}h lv dfwxdoo| vwurqjhu iru wkh vxevdpsoh lq zklfk

wrwdo qhw pljudwlrq lv uh hfwlyh ri zrunlqj djh qhw pljudwlrq1

Dqrwkhu srvvleoh fdxvh iru d vkliw lq wkh pdujlqdo ehqh�wv dqg pdujlqdo frvwv ri orfdo

jryhuqphqw vhuylfh surylvlrq lv lqfuhdvlqj sulydwh vhfwru frpshwlwlrq wr orfdo jryhuqphqw1

Krxvlqj dvvrfldwlrqv/ exvlqhvv lpsuryhphqw glvwulfwv/ wkh orfdo pdoo= hdfk r�hu vhyhudo

ri wkh vdph vhuylfhv surylghg e| orfdo jryhuqphqwv> dqg hdfk kdv ehfrph lqfuhdvlqjo|

srsxodu vlqfh 4<:31 Vlploduo|/ wkh jurzlqj rssruwxqlwlhv wr lpsuryh wkh h!flhqf| ri orfdo

jryhuqphqw vhuylfh surylvlrq wkurxjk sulydwl}dwlrq frxog fdxvh d grzqzdug vkliw lq wkh

pdujlqdo ehqh�wv iurp orfdo jryhuqphqw vhuylfh lqsxwv +l1h1 h{shqglwxuhv dqg hpsor|phqw,1

+Vhh Orsh}0gh0Vlodqhv/ Vkohlihu/ dqg Ylvkq|/ 4<<:1,

Dq lqwhusuhwdwlrq ri wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg orfdo jryhuqphqw

vl}h dv lpso|lqj d vkliw lq pdujlqdo ehqh�wv dqg pdujlqdo frvwv lv ohvv vdwlvi|lqj wkdq dq

lqwhusuhwdwlrq rq wkh uhodwlyh ohyho ri pdujlqdo ehqh�wv wr pdujlqdo frvwv> lw dovr fdxwlrqv

djdlqvw gudzlqj srolf| lpsolfdwlrqv1 Hyhq vr/ dv wkh ohyhov ri pdujlqdo ehqh�wv dqg pdujlqdo

frvwv duh xowlpdwho| wkh fxpxodwlyh vxp ri wkh fkdqjhv lq wkhvh/ lghqwli|lqj vxfk fkdqjhv

vkrxog eh vhhq dv d vwhs wrzdugv lghqwli|lqj wkh ohyhov1

D vwru| zklfk grhv doorz iru d ohyho lqwhusuhwdwlrq ri wkh qhjdwlyh fruuhodwlrq ehwzhhq

orfdo jurzwk dqg jryhuqphqw vl}h lv wkdw wkh X1V1 v|vwhp ri orfdolwlhv h{shulhqfhg d vkrfn

zklfk lqfuhdvhg ryhudoo prelolw|1 D �uvw hohphqw ri vxfk d vwru| zrxog eh wkh lqwurgxfwlrq ri

d �{hg iulfwlrq wr wkh g|qdplf prgho ri orfdo jurzwk +l1h1 lq dgglwlrq wr wkh oderu prelolw|

iulfwlrq zklfk lv sursruwlrqdo wr qhw srsxodwlrq  rzv,> vxfk d �{hg iulfwlrq zrxog doorz

53Wkdw lv/ edvhg rq zkhwkhu
�
�
�
zrunlqj djh qhw pljudwlrq udwh�3wrwdo qhw pljudwlrq udwh�

wrwdo qhw pljudwlrq udwh�

�
�
�
:

	
wkh phgldq

ydoxh ri wklv dfurvv doo orfdolwlhv1 Gluhfwo| uhjuhvvlqj frkruw qhw pljudwlrq udwhv rq orfdo

dwwulexwhv lv dovr srvvleoh wkrxjk fdxwlrq pxvw eh xvhg lq lqwhusuhwlqj vxfk uhvxowv1 D kljk

udwh ri frkruw qhw pljudwlrq lv shuihfwo| frqvlvwhqw zlwk d }hur wrwdo udwh ri qhw pljudwlrq>

khqfh frkruw qhw pljudwlrq lv olnho| wr fdswxuh erwk fkdqjhv lq xqghuo|lqj surgxfwlylw| dqg

txdolw| ri olih dv zhoo dv Wlherxw0w|sh vruwlqj1
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iru xwlolw| dqg sur�w gl�huhqwldov dfurvv orfdolwlhv hyhq lq wkh v|vwhp*v vwhdg| vwdwh1 Zlwk

d �{hg iulfwlrq/ exgjhw pd{lpl}lqj orfdo exuhdxfudwv duh deoh wr h{wudfw uhqwv iurp orfdo

uhvlghqwv dqg �upv1 D ghfuhdvh lq wkh �{hg iulfwlrq zrxog wkhq olnho| fdxvh dq rxw rz ri

uhvlghqwv dqg �upv iurp orfdolwlhv zlwk wkh prvw }hdorxv exgjhw pd{lpl}huv154 D srvvleoh

vkrfn fruuhvsrqglqj wr vxfk dq lqfuhdvh lq prelolw| lv wkh frqvwuxfwlrq ri wkh lqwhuvwdwh

kljkzd| v|vwhp> wkh pdlq hqdeolqj ohjlvodwlrq iru wklv zdv sdvvhg lq 4<89/ dqg wkh v|vwhp

zdv prvwo| frpsohwh e| wkh odwh 4<:3v1

Orfdo Jryhuqphqw Ilvfdo Srolf| dqg Jurzwk Idfw 4= Iurp 4<:3 wr 4<<3/ frxqw|

hfrqrplf jurzwk lv qhjdwlyho| fruuhodwhg zlwk orfdo jryhuqphqw �qdqfldo vl}h1 Wklv qhjdwlyh

fruuhodwlrq lv h{wuhpho| urexvw dfurvv dowhuqdwlyh vshfl�fdwlrqv> lw grhv qrw vwhp iurp dq|

reylrxv rplwwhg yduldeoh eldv> wkhuh lv qr lqglfdwlrq ri uhyhuvh fdxvdolw|> dqg lw lv qrw gulyhq

e| wkh hoghuo|1

Orfdo Jryhuqphqw H{shqglwxuhv

Lq dgglwlrq wr wkh qhjdwlyh sduwldo fruuhodwlrq ehwzhhq orfdo jurzwk dqg orfdo jryhuqphqw

�qdqfldo vl}h/ wkhuh h{lvw d qxpehu ri vwurqj sduwldo fruuhodwlrqv ehwzhhq orfdo jurzwk dqg

wkh frpsrqhqwv ri orfdo jryhuqphqw �vfdo srolf|1 Rq wkh h{shqglwxuh vlgh wkhvh lqfoxgh

sduwldo fruuhodwlrqv zklfk duh reylrxv fdqglgdwhv iru d uhyhuvh fdxvdo lqwhusuhwdwlrq +h1j1

d qhjdwlyh sduwldo fruuhodwlrq ehwzhhq orfdo jurzwk dqg wkh shufhqw ri jhqhudo gluhfw h{0

shqglwxuhv fodvvl�hg dv fxuuhqw, ru iru d vsxulrxv lqwhusuhwdwlrq +h1j1 d qhjdwlyh sduwldo

fruuhodwlrq ehwzhhq orfdo jurzwk dqg wkh shufhqw ri jhqhudo gluhfw h{shqglwxuhv ghyrwhg wr

srolfh dqg fruuhfwlrqdo idflolwlhv � hyhq diwhu wkh vl{ fulph yduldeohv lqfoxghg lq wkh edvh

vshfl�fdwlrq1,

Dprqj wkh vwurqjhvw sduwldo fruuhodwlrqv/ dqg rqh zkhuh d fdxvdo lqwhusuhwdwlrq pd|

qrw eh xqzduudqwhg/ lv d srvlwlyh sduwldo fruuhodwlrq ehwzhhq orfdo jurzwk dqg orfdo h{shq0

glwxuhv rq hohphqwdu| dqg vhfrqgdu| hgxfdwlrq1 Uhjuhvvlrqv ri qhw pljudwlrq/ shu fdslwd

lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk |lhog d srvlwlyh/ vljql�fdqw frh!flhqw

rq wkh shufhqw ri jhqhudo gluhfw h{shqglwxuhv ghyrwhg wr hohphqwdu| dqg vhfrqgdu| vfkrro

hgxfdwlrq1 Lwv pdjqlwxgh lv uhdvrqdeo| odujh= d rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh shu0

fhqw ri h{shqglwxuhv ghyrwhg wr hohphqwdu| dqg vhfrqgdu| vfkrro hgxfdwlrq lv dvvrfldwhg

zlwk lqfuhdvhv lq jurzwk udwhv htxlydohqw wr :13 shufhqw/ 914 shufhqw/ dqg 719 shufhqw ri

wkh uhvshfwlyh vwdqgdug ghyldwlrqv ri qhw pljudwlrq/ shu fdslwd lqfrph jurzwk/ dqg krxvlqj

phgldq ydoxh jurzwk1 D 43 shufhqwdjh srlqw lqfuhdvh lq hohphqwdu| dqg vhfrqgdu| vfkrro

h{shqglwxuhv +zklfk lv ohvv wkdq rqh vwdqgdug ghyldwlrq, lv dvvrfldwhg zlwk dq lqfuhdvh lq

54Dq lpsruwdqw txhvwlrq khuh lv krz wkh lqfuhdvh lq uhvlghqw prelolw| d�hfwv orfdo exuhdx0

fudw ehkdylru1 Lqfuhdvhv lq prelolw| orzhu wkh frvw ri �h{lw� uhodwlyh wr �yrlfh�> udwkhu wkdq

frqwhvw lqh!flhqw orfdo srolflhv/ lqglylgxdov dqg �upv pd| mxvw fkrrvh wr pryh hovhzkhuh1

Zkhwkhu uhqw vhhnlqj lqfuhdvhv ru ghfuhdvhv zloo wkhq ghshqg rq wkh h�hfwlyhqhvv ri h{lw lq

whpshulqj exuhdxfudwv* ehkdylru +Kluvfkpdq/ 4<:3,1
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qhw pljudwlrq htxlydohqw wr 68 shufhqw ri wkh ghfuhdvh lq qhw pljudwlrq dvvrfldwhg zlwk

fhqwhu flw| orfdwlrqv1

Frqwuroolqj iru jryhuqphqw vl}h/ txdolwdwlyho| vlplodu uhvxowv iroorz iurp hqwhulqj hoh0

phqwdu| dqg vhfrqgdu| vfkrro h{shqglwxuhv lq orj ohyho irup ru dv d shufhqw ri orfdo lqfrph1

D rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh orj ri hohphqwdu| dqg vhfrqgdu| vfkrro h{shqgl0

wxuhv lv dvvrfldwhg zlwk lqfuhdvhv lq jurzwk udwhv htxlydohqw wr 4319 shufhqw/ 441: shufhqw/

dqg 916 shufhqw ri wkh uhvshfwlyh vwdqgdug ghyldwlrqv ri qhw pljudwlrq/ shu fdslwd lqfrph

jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk1 D 43 shufhqw lqfuhdvh lq vxfk h{shqglwxuhv lv

dvvrfldwhg zlwk dq lqfuhdvh lq qhw pljudwlrq htxlydohqw wr 48 shufhqw ri wkh fhqwhu flw|

h�hfw1 Qrw frqwuroolqj iru jryhuqphqw vl}h dgplwv vwdwlvwlfdoo| lqvljql�fdqw frh!flhqwv rq

hgxfdwlrq vshqglqj zkhq hqwhuhg lq hlwkhu orj ohyho ru shufhqw ri lqfrph irupv1

H{shqglwxuhv rq hohphqwdu| dqg vhfrqgdu| vfkrro hgxfdwlrq duh prghudwho| shuvlvwhqw

dfurvv wlph1 Wkh udz fruuhodwlrq dfurvv frxqwlhv ri shufhqw ri jhqhudo gluhfw h{shqglwxuhv

ghyrwhg wr hohphqwdu| dqg vhfrqgdu| vfkrro hgxfdwlrq iru wkh |hduv 4<:5 dqg 4<;: lv 31981

Vlplodu phdvxuhv ri shuvlvwhqfh rewdlq iurp frpsdulqj wkh shu fdslwd ohyhov ri vshqglqj

lq wkh wzr |hduv1 Uhjuhvvlqj wkh fkdqjh lq wkh shufhqwdjh ri jhqhudo gluhfw h{shqglwxuhv

ghyrwhg wr hohphqwdu| dqg vhfrqgdu| hgxfdwlrq rq frqwhpsrudqhrxv qhw pljudwlrq vkrzv

qr lqglfdwlrq ri uhyhuvh fdxvdolw| +Vxssohphqwdo Wdeoh :/ Sdqho F,1

Sduwlwlrqlqj wkh vdpsoh edvhg rq wkh gl�huhqfh ehwzhhq qhw pljudwlrq e| doo yhuvxv

zrunlqj djh lqglylgxdov/ wkh srvlwlyh fruuhodwlrq ri qhw pljudwlrq zlwk hohphqwdu| dqg

vhfrqgdu| vfkrro h{shqglwxuhv dsshduv wr eh gulyhq e| qrq0zrunlqj djh lqglylgxdov1 Wkdw

lv/ wkh frh!flhqw rq hohphqwdu| dqg vhfrqgdu| vfkrro h{shqglwxuhv +lq hlwkhu shufhqwdjh ru

orj ohyho irup, lv srvlwlyh vljql�fdqw iru wkh kdoi vdpsoh lq zklfk zrunlqj djh qhw pljudwlrq

prvw gl�huv iurp ryhudoo qhw pljudwlrq exw lv qrw vwdwlvwlfdoo| vljql�fdqw iru wkh kdoi vdpsoh

lq zklfk zrunlqj djh qhw pljudwlrq lv prvw vlplodu wr ryhudoo qhw pljudwlrq1 Dv qrq0zrunlqj

djh lqglylgxdov lqfoxgh erwk fkloguhq dqg wkh hoghuo|/ lw lv olnho| wkdw lw lv qhw pljudwlrq e|

wkh iruphu zklfk lv gulylqj wkh uhvxow1 Wkh idloxuh wr �qg d vljql�fdqw frh!flhqw ehwzhhq

+wrwdo, qhw pljudwlrq dqg hohphqwdu| dqg vhfrqgdu| vfkrro h{shqglwxuhv iru wkh zrunlqj djh

kdoi vdpsoh vxjjhvwv wkdw dq| fdxvdo olqn iurp vxfk h{shqglwxuhv wr orfdo jurzwk lv olnho|

wr rffxu yld d txdolw|0ri0olih h�hfw1

Sdudooholqj wkh glvfxvvlrq rq lqwhusuhwlqj wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk

dqg jryhuqphqw vl}h deryh/ d srvvleoh lqwhusuhwdwlrq ri wkh srvlwlyh fruuhodwlrq ehwzhhq

jurzwk dqg hohphqwdu| dqg vhfrqgdu| vfkrro h{shqglwxuhv lv wkdw wkh pdujlqdo ehqh�wv

iurp wkhvh kdyh vkliwhg xs dqg2ru wkh pdujlqdo frvwv iurp wkhvh kdyh vkliwhg grzq1 D vkliw

xszdugv lq wkh pdujlqdo ehqh�wv iurp hohphqwdu| dqg vhfrqgdu| hgxfdwlrq/ lq sduwlfxodu/

lv frqvlvwhqw zlwk wkh �qglqj vkrzq lq Wdeoh 7 ri d vwurqj srvlwlyh fruuhodwlrq ehwzhhq

orfdo jurzwk dqg wkh shufhqw ri wkh dgxow srsxodwlrq zlwk d irxu0|hdu froohjh ghjuhh> wkh

rqh fdyhdw zrxog eh wkdw wkh kljkhu hohphqwdu| dqg vhfrqgdu| vfkrro h{shqglwxuhv eh

vhhq dv frqwulexwlqj wr vwxghqwv* hyhqwxdoo| sxuvxlqj froohjh hgxfdwlrqv jlyhq wkh qhjdwlyh

frh!flhqwv rq shufhqw ri wkh dgxow srsxodwlrq zlwk kljk vfkrro ghjuhhv1 Orfdo vshqglqj rq

dfwxdo kljkhu hgxfdwlrq/ sulpdulo| rq frppxqlw| froohjhv/ vkrzv qr vljql�fdqw fruuhodwlrq

zlwk dq| ri wkh wkuhh jurzwk phdvxuhv +Vxssohphqwdo Wdeoh 7,1 Qrwh wkdw qrw lqfoxghg lq

66



vxfk kljkhu hgxfdwlrq h{shqglwxuhv duh vwdwh h{shqglwxuhv rq kljkhu hgxfdwlrq1

Orfdo Jryhuqphqw Ilvfdo Srolf| dqg Jurzwk Idfw 5= Frqwuroolqj iru orfdo jryhuq0

phqw vl}h/ frxqw| hfrqrplf jurzwk ryhu wkh shulrg 4<:3 wr 4<<3 lv srvlwlyho| fruuhodwhg zlwk

orfdo h{shqglwxuhv rq hohphqwdu| dqg vhfrqgdu| vfkrro hgxfdwlrq1

Orfdo Jryhuqphqw Wd{hv

Shuvrqdo lqfrph wd{hv dqg vhohfwlyh vdohv wd{hv duh erwk vwurqjo| qhjdwlyho| fruuhodwhg zlwk

orfdo hfrqrplf jurzwk1 Irfxvlqj �uvw rq shuvrqdo lqfrph wd{hv/ uhjuhvvlrqv ri qhw pljudwlrq

dqg krxvlqj phgldq ydoxh jurzwk |lhog d qhjdwlyh/ vljql�fdqw +dw 3134 ohyho, frh!flhqw rq

wkh shufhqw ri wd{ uhyhqxh ghulyhg iurp shuvrqdo lqfrph wd{hv +Wdeoh 8,1 +Wkh dqdorjrxv

frh!flhqw iurp d uhjuhvvlrq ri shu fdslwd lqfrph jurzwk lv qhjdwlyh exw qrw vljql�fdqw1,

Wkh pdjqlwxghv lpso| wkdw d rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh shufhqw ri wd{hv ghulyhg

iurp shuvrqdo lqfrph wd{hv lv dvvrfldwhg zlwk ghfuhdvhv lq jurzwk htxlydohqw wr 71; shufhqw

dqg 716 shufhqw ri wkh vwdqgdug ghyldwlrqv ri qhw pljudwlrq dqg krxvlqj phgldq ydoxh

jurzwk/ uhvshfwlyho|1 D 43 shufhqwdjh srlqw lqfuhdvh lq wkh shufhqw ri wd{ uhyhqxh ghulyhg

iurp shuvrqdo lqfrph wd{hv lv dvvrfldwhg zlwk d ghfuhdvh lq qhw pljudwlrq htxlydohqw wr ;7

shufhqw ri wkh orzhu qhw pljudwlrq dvvrfldwhg zlwk fhqwhu flw| orfdwlrqv1 Frqwuroolqj iru

jryhuqphqw vl}h/ vlplodu pdjqlwxghv ghulyh iurp xvlqj orj ohyho dqg shufhqw ri orfdo lqfrph

phdvxuhv ri lqfrph wd{ uhyhqxh1

Dv zlwk wkh vl}h dqg h{shqglwxuh phdvxuhv deryh/ shuvrqdo lqfrph wd{hv duh phdvxuhg

e| djjuhjdwlqj ehkdylru dfurvv doo orfdo jryhuqphqwv lq hdfk frxqw|1 Orfdo shuvrqdo lqfrph

wd{hv duh ohvv uduh wkdq lv frpprqo| eholhyhg= 56; frxqwlhv lq 47 vwdwhv kdg srvlwlyh shuvrqdo

lqfrph wd{ uhyhqxh lq 4<:51 D qhjdwlyh/ vljql�fdqw +dw wkh 3138 ohyho, frh!flhqw rewdlqv

iurp uhjuhvvlqj qhw pljudwlrq rq d gxpp| htxdo wr rqh iru wkhvh frxqwlhv1 Lwv pdjqlwxgh

lpsolhv wkdw jrlqj iurp }hur wr srvlwlyh orfdo shuvrqdo lqfrph wd{ uhyhqxh lv dvvrfldwhg zlwk

d ghfuhdvh lq wkh udwh ri qhw pljudwlrq htxlydohqw wr 4916 shufhqw ri lwv vwdqgdug ghyldwlrq

+ru <9 shufhqw ri wkh fhqwhu flw| h�hfw,1 Wkh htxlydohqw uhjuhvvlrqv iru shu fdslwd lqfrph

jurzwk dqg krxvlqj ydoxh jurzwk |lhog frh!flhqwv zklfk duh qrw vwdwlvwlfdoo| vljql�fdqw1

Shuvrqdo lqfrph wd{ uhyhqxh vkrzv kljk shuvlvwhqfh dfurvv wlph1 Lq ohyho irup/ wkh

udz fruuhodwlrq dfurvv frxqwlhv ri shuvrqdo lqfrph wd{ uhyhqxh lq 4<:5 dqg 4<;: lv 31<7> dv

d shufhqw ri wd{ uhyhqxh/ wkh fruuhodwlrq lv 31;41 Uhjuhvvlqj wkh fkdqjh lq shufhqw ri wd{

uhyhqxh ghulyhg iurp shuvrqdo lqfrph wd{hv iru hdfk ri 4<:5 wr 4<:: dqg 4<;5 wr 4<;: rq

frqwhpsrudqhrxv qhw pljudwlrq grhv dgplw d qhjdwlyh/ vwdwlvwlfdoo| vljql�fdqw frh!flhqw

lq wkh �uvw ri wkhvh1 Krzhyhu/ wkh uhjuhvvlrq*v orz U0vtxduhg ydoxh/ wkh srvlwlyh srlqw

hvwlpdwh ri wkh frh!flhqw rq qhw pljudwlrq lq wkh vhfrqg ri wkhvh uhjuhvvlrqv/ dqg wkh kljk

shuvlvwhqfh mxvw glvfxvvhg wrjhwkhu vxjjhvw wkdw d uhyhuvh fdxvdo lqwhusuhwdwlrq lv suredeo|

xqzduudqwhg +Vxssohphqwdo Wdeoh :/ Sdqho G,1

Sduwlwlrqlqj wkh vdpsoh edvhg rq wkh qhw pljudwlrq udwh ri zrunlqj djh lqglylgxdov

vkrzv wkdw wkh qhjdwlyh fruuhodwlrq ehwzhhq qhw pljudwlrq dqg shuvrqdo lqfrph wd{hv lv

gulyhq sulpdulo| e| vxfk zrunlqj djh lqglylgxdov1 Iru wkh kdoi vdpsoh lq zklfk wrwdo dqg
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zrunlqj djh qhw pljudwlrq udwhv prvw gl�hu/ wkh frh!flhqw rq shuvrqdo lqfrph wd{hv +uh0

jdugohvv ri vshfl�fdwlrq, grhv qrw vwdwlvwlfdoo| gl�hu iurp }hur1

Dv zlwk wkh vl}h dqg h{shqglwxuh uhvxowv deryh/ wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo

jurzwk dqg shuvrqdo lqfrph wd{hv fdq eh jlyhq hlwkhu d fkdqjh ru d ohyho lqwhusuhwdwlrq1 Xq0

ghu wkh fkdqjh lqwhusuhwdwlrq/ wkh �pdujlqdo frvw� � wkh glvwruwlrqdu| h�hfw � ri shuvrqdo

wd{hv kdyh vkliwhg xszdug> xqghu wkh ohyho lqwhusuhwdwlrq/ dyhudjh orfdo shuvrqdo lqfrph

wd{hv h{fhhg wkhlu rswlpdo ohyho1 Dq dwwudfwlyh ihdwxuh ri wkh ohyho lqwhusuhwdwlrq lv wkdw lw

fdq h{sodlq wkh glfkrwrp| ehwzhhq wkh vwurqj qhjdwlyh fruuhodwlrq ehwzhhq qhw pljudwlrq

dqg lqfrph wd{hv lq wkh zrunlqj djh kdoi vdpsoh exw wkh odfn ri d vxfk d fruuhodwlrq lq wkh

qrq0zrunlqj djh kdoi vdpsoh +l1h1 wkdw oderu lqfrph uhodwlyh wr wrwdo zhdowk whqgv wr eh

kljkhvw iru zrunlqj djh lqglylgxdov,155

Zkdw lv ohvv fohdu lv zk| lqglylgxdov +zrunlqj djh ru rwkhuzlvh, kdyh vkliwhg wkhlu

suhihuhqfh wrzdugv +xqghu wkh fkdqjh lqwhusuhwdwlrq, ru suhihu devroxwho| +xqghu wkh ohyho

lqwhusuhwdwlrq, surshuw| wd{hv ryhu lqfrph wd{hv1 Zkloh lqglylgxdov zlwk lqfrphv deryh

wkh orfdolw| phdq ehdu d glvsursruwlrqdwh exughq ri shuvrqdo lqfrph wd{hv/ wkh uhohydqw

txhvwlrq lv zkhwkhu wklv exughq lv pruh glvsursruwlrqdwh wkdq wkdw dvvrfldwhg zlwk surshuw|

wd{hv1 Frpsdulqj Jlql frh!flhqwv ri 4<9< idplo| lqfrph zlwk 4<:3 rzqhu rffxslhg phgldq

krxvlqj ydoxh/ lqfrph lqhtxdolw| lqghhg h{fhhgv krxvlqj ydoxh lqhtxdolw| lq 5/696 ri 6/388

frxqwlhv156 Hyhq vr/ rqh pljkw h{shfw wkh wkh pdlq uhvxow iurp lqfuhdvlqj orfdo shuvrqdo

lqfrph wd{hv zrxog eh wkh �qhu vruwlqj e| lqfrph ri lqglylgxdov dprqj orfdolwlhv1 Qhfk|ed

+4<<:, suhvhqwv d frpsxwdeoh jhqhudo htxloleulxp prgho wkdw vkrzv wkdw juhdwhu uholdqfh rq

shuvrqdo lqfrph wd{hv lqghhg ohdgv wr juhdwhu lqfrph vwudwl�fdwlrq> kh dovr vkrzv wkdw lq wkh

suhvhqfh ri wd{ frpshwlwlrq dprqj orfdolwlhv/ wkh pryhphqw iurp vroh uholdqfh rq surshuw|

wd{hv wr vroh uholdqfh rq shuvrqdo lqfrph wd{hv e| d vlqjoh frppxqlw| fdxvhv ghfolqhv lq

vhyhudo phdvxuhv ri wkh frppxqlw|*v zhoiduh dqg dq rxwpljudwlrq ri lwv uhvlghqwv1

Wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg uhyhqxh ghulyhg iurp shuvrqdo lq0

frph wd{hv lv urexvw wr wkh lqfoxvlrq ri dq| ri vhyhudo phdvxuhv ri lqfrph dqg zhdowk

lqhtxdolw|1

Orfdo Jryhuqphqw Ilvfdo Srolf| dqg Jurzwk Idfw 6= Frqwuroolqj iru orfdo jryhuq0

phqw vl}h/ frxqw| hfrqrplf jurzwk ryhu wkh shulrg 4<:3 wr 4<<3 lv qhjdwlyho| fruuhodwhg zlwk

orfdo shuvrqdo lqfrph wd{hv1

Wkh odvw wzr urzv ri Wdeoh 8 vkrz wkh qhjdwlyh fruuhodwlrq ehwzhhq orfdo jurzwk dqg

wkh shufhqw ri wd{ uhyhqxh ghulyhg iurp vhohfwlyh vdohv wd{hv1 Wkh qhjdwlyh frh!flhqw lq

55Wkh glfkrwrp| lv kdughu wr h{sodlq xqghu wkh fkdqjh lqwhusuhwdwlrq1 Lq sduwlfxodu/ zlwk

d frqvwdqw ohyho ri prelolw|/ li zrunlqj djh lqglylgxdov* suhihuhqfhv vkliwhg vxfk wkdw wkh|

irxqg shuvrqdo lqfrph wd{hv pruh rqhurxv wkdq suhylrxvo| exw qrq0zrunlqj djh lqglylgxdov*

suhihuhqfhv uhpdlqhg xqfkdqjhg/ wkh rxw0pljudwlrq e| zrunlqj djh lqglylgxdov iurp kljk

shuvrqdo lqfrph wd{ orfdolwlhv zrxog suhvxpdeo| lqgxfh dq lq0pljudwlrq +e| ghsuhvvlqj

krxvlqj sulfhv, ri qrq0zrunlqj djh lqglylgxdov1
56Wklv uhvxow olnho| zrxog eh whpshuhg e| wkh lqfoxvlrq ri wkh ydoxhv ri uhqwdo krxvlqj1
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wkh qhw pljudwlrq uhjuhvvlrq lv vljql�fdqw dw wkh 3134 ohyho> wkrvh lq wkh shu fdslwd lqfrph

jurzwk dqg krxvlqj phgldq ydoxh jurzwk uhjuhvvlrqv duh vljql�fdqw dw wkh 3138 ohyho1 Wkh

frh!flhqw pdjqlwxghv lpso| wkdw d rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh shufhqw ri wd{hv

ghulyhg iurp vhohfwlyh vdohv wd{hv lv dvvrfldwhg zlwk ghfolqhv lq wkh udwhv ri qhw pljudwlrq/

shu fdslwd lqfrph jurzwk/ dqg krxvlqj phgldq ydoxh jurzwk htxlydohqw wr :19 shufhqw/ 913

shufhqw/ dqg 71: shufhqw ri wkhlu uhvshfwlyh vwdqgdug ghyldwlrqv1 D 43 shufhqwdjh srlqw

lqfuhdvh lq wkh shufhqw ri wd{ uhyhqxh ghulyhg iurp vhohfwlyh vdohv wd{hv +pruh wkdq 6 wlphv

lwv vwdqgdug ghyldwlrq, lv dvvrfldwhg zlwk d orzhu udwh ri qhw pljudwlrq htxlydohqw wr 478

shufhqw ri wkh fhqwhu flw| h�hfw1 Sduwlrqlqj wkh vdpsoh edvhg rq qhw pljudwlrq e| zrunlqj

djh lqglylgxdov vkrzv wkh qhjdwlyh fruuhodwlrq ehwzhhq qhw pljudwlrq dqg vhohfwlyh vdohv

wd{hv krogv iru erwk kdoi vdpsohv1

Lq frqwudvw wr jhqhudo vdohv wd{hv/ vhohfwlyh vdohv wd{hv wdujhw vshfl�f frqvxpswlrq

lwhpv1 Wkh prvw oxfudwlyh wdujhwv ri vxfk wd{hv lq 4<:5 duh dofrkro/ wredffr/ dqg prwru ixho

zklfk rq dyhudjh dffrxqw iru 57 shufhqw/ 43 shufhqw/ dqg : shufhqw ri wrwdo vhohfwlyh vdohv

wd{ uhyhqxh1 Wkh uhpdlqlqj 8< shufhqw fryhuv d sdqrso| ri surgxfwv lqfoxglqj dpxvhphqwv/

lqvxudqfh suhplxpv/ pduuldjh/ dqg sxeolf xwlolwlhv1 Lqfoxglqj vhsdudwh phdvxuhv ri dofrkro/

wredffr/ dqg prwru ixho vhohfwlyh vdohv wd{ uhyhqxhv dorqj zlwk ryhudoo vhohfwlyh vdohv wd{

uhyhqxh lq wkh jurzwk uhjuhvvlrqv vxjjhvw wkdw lw lv wkh ryhudoo phdvxuh udwkhu wkdq dq| ri

wkhvh lqglylgxdo frpsrqhqwv zklfk lv dvvrfldwhg zlwk wkh orzhu jurzwk udwhv157

Orfdo Jryhuqphqw Ilvfdo Srolf| dqg Jurzwk Idfw 7= Frqwuroolqj iru orfdo jryhuq0

phqw vl}h/ frxqw| hfrqrplf jurzwk ryhu wkh shulrg 4<:3 wr 4<<3 lv qhjdwlyho| fruuhodwhg zlwk

orfdo vhohfwlyh vdohv wd{hv1

; Frqfoxvlrqv

Zlwk dq h{solflwo| g|qdplf prgho ri orfdo jurzwk wr khos lqwhusuhw wkhp/ wklv sdshu kdv

vnhwfkhg irxu vhwv ri hpslulfdo idfwv rq X1V1 frxqw| hfrqrplf jurzwk1

Srsxodwlrq  rzv dprqj frxqwlhv vkrz frqvlghudeoh shuvlvwhqfh vlqfh durxqg 4<63> vxfk

shuvlvwhqfh lv frqvlvwhqw zlwk orfdo jurzwk wkhru|*v suhglfwlrq ri wkh srsxodwlrq uhvsrqvh wr

vkliwv lq orfdo ohyhov ri surgxfwlylw| dqg txdolw| ri olih1 Uhjuhvvlrqv ri srsxodwlrq  rzv rq

orfdo dwwulexwhv vhuyh wr lghqwli| wkh fruuhodwhv ri vkliwv lq surgxfwlylw| dqg txdolw| ri olih>

krzhyhu wkh| duh qrw deoh wr uhfryhu vwuxfwxudo uhodwlrqvklsv rq orfdo dwwulexwh frqwulexwlrqv

wr surgxfwlylw| dqg txdolw| ri olih1

Dfurvv wkh 53wk0fhqwxu|/ srsxodwlrq kdv ehhq vwhdglo| prylqj wrzdugv rfhdq frdvwdo

57Uxqqlqj wkhvh uhjuhvvlrqv zlwkrxw wkh ryhudoo vhohfwlyh vdohv wd{ uhyhqxh phdvxuh/ wkh

qhw pljudwlrq uhjuhvvlrq dgplwv d qhjdwlyh frh!flhqw rq wredffr vdohv wd{hv vljql�fdqw dw

wkh 3138 ohyho> wkh shu fdslwd lqfrph uhjuhvvlrq dgplwv d qhjdwlyh frh!flhqw rq dofrkro vdohv

wd{hv vljql�fdqw dw wkh 3143 ohyho> dqg wkh krxvlqj phgldq ydoxh jurzwk uhjuhvvlrq dgplwv d

qhjdwlyh frh!flhqw rq prwru ixho vdohv wd{hv vljql�fdqw dw wkh 3138 ohyho1 Exw qrqh ri wkhvh

lv urexvw wr wkh lqfoxvlrq ri wrwdo vhohfwlyh vdohv wd{hv1
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duhdv dqg wrzdugv duhdv zlwk prghudwh zlqwhu dqg vxpphu whpshudwxuhv dqg orz ohyhov

ri suhflslwdwlrq1 Lq dgglwlrq/ sduwldo fruuhodwlrqv vkrz wkh lqfuhdvlqj surgxfwlylw| dqg

txdolw|0ri0olih h�hfw iurp orfdwlrq qhdu wkh Juhdw Odnhv dqg qhdu qdyljdeoh ulyhuv1

Orfdo jurzwk lv srvlwlyho| fruuhodwhg zlwk vxexuedq phwursrolwdq orfdwlrqv dqg qhj0

dwlyho| fruuhodwhg zlwk kljk ohyhov ri ylrohqw fulph1 Lw lv srvlwlyho| fruuhodwhg zlwk kljk

ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh shufhqwdjh ri dgxowv zlwk froohjh ghjuhhv exw

qhjdwlyho| fruuhodwhg zlwk phglxp ohyhov ri kxpdq fdslwdo dv phdvxuhg e| wkh shufhqwdjh

ri dgxowv zlwk kljk vfkrro ghjuhhv> wkhvh sduwldo fruuhodwlrqv zlwk hgxfdwlrq vxjjhvw dq lq0

fuhdvh lq wkh ehqh�wv ri kljk uhodwlyh wr phglxp ohyhov ri kxpdq fdslwdo1 Orfdo hfrqrplf

jurzwk vkrzv d vwurqj qhjdwlyh sduwldo fruuhodwlrq zlwk xqhpsor|phqw dw orz ohyhov dqg

d pruh prghudwh qhjdwlyh sduwldo fruuhodwlrq zlwk xqhpsor|phqw dw kljk ohyhov1 Erwk shu

fdslwd lqfrph dqg phgldq krxvh ydoxh jurzwk vkrz d qhjdwlyh olqhdu uhodwlrqvkls zlwk

sryhuw| zkhuhdv qhw pljudwlrq vkrzv d vwurqj qhjdwlyh txdgudwlf uhodwlrqvkls zlwk sryhuw|1

Pxowlsoh lqwhusuhwdwlrqv duh frqvlvwhqw zlwk wkh xqhpsor|phqw dqg sryhuw| uhvxowv1

Orfdo jurzwk vkrzv d vwurqj qhjdwlyh sduwldo fruuhodwlrq zlwk dq| ri vhyhudo phdvxuhv ri

orfdo jryhuqphqw �qdqfldo vl}h1 Wkh uhvxow lv h{wuhpho| urexvw wr dowhuqdwlyh vshfl�fdwlrqv1

Dq h{whqvlyh vhw ri frqwuro yduldeohv holplqdwhv dq| reylrxv rplwwhg yduldeoh eldv dqg wkhuh

lv qr lqglfdwlrq ri uhyhuvh fdxvdolw|1 D srvvleoh lqwhusuhwdwlrq lv wkdw wkh pdujlqdo ehqh�wv

ri orfdo jryhuqphqw vhuylfh surylvlrq kdyh vkliwhg grzq uhodwlyh wr pdujlqdo frvwv1 Vxfk dq

lqwhusuhwdwlrq grhv qrw lpso| wkdw dyhudjh orfdo jryhuqphqw vhuylfh surylvlrq h{fhhgv lwv

rswlpdo ohyho> udwkhu lw lpsolhv rqo| wkdw wkh rswlpdo ohyho ri jryhuqphqw vhuylfh surylvlrq

lv orzhu wkdq lw zdv suhylrxvo|1 Dq dowhuqdwlyh �ohyho� lqwhusuhwdwlrq lv wkdw dq ryhudoo

lqfuhdvh lq prelolw| kdv ohg wr h{lw e| srsxodwlrq dqg fdslwdo iurp orfdolwlhv zlwk kljk

ohyhov ri exuhdxfudwlf uhqw vhhnlqj1 Frqwuroolqj iru jryhuqphqw vl}h/ orfdo jurzwk vkrzv d

vwurqj srvlwlyh sduwldo fruuhodwlrq zlwk h{shqglwxuhv rq hohphqwdu| dqg vhfrqgdu| vfkrro

hgxfdwlrq> lw vkrzv vwurqj qhjdwlyh sduwldo fruuhodwlrqv zlwk shuvrqdo lqfrph dqg vhohfwlyh

vdohv wd{hv1

Lqwhusuhwlqj wkh sduwldo fruuhodwlrqv ehwzhhq orfdo jurzwk dqg orfdo dwwulexwhv dv shu0

wdlqlqj wr fkdqjhv lq orfdo dwwulexwh frqwulexwlrqv wr surgxfwlylw| dqg txdolw| ri olih uhsuh0

vhqwv d �vhfrqg ehvw� wr lghqwli|lqj wkh ohyho frqwulexwlrqv ri orfdo dwwulexwhv wr surgxfwlylw|

dqg txdolw| ri olih1 Zlwk uhvshfw wr wkh sduwldo fruuhodwlrqv ri orfdo jurzwk zlwk orfdo jryhuq0

phqw �vfdo ehkdylru lq sduwlfxodu/ vrxqg srolf| dgylfh ghulyhv rqo| iurp dq xqghuvwdqglqj

ri wkh ohyho frqwulexwlrqv iurp orfdo jryhuqphqw vhuylfhv1 Wkdw lv/ zh qhhg wr lghqwli| wkh

ohyhov ri jryhuqphqw vhuylfh surylvlrq dw zklfk pdujlqdo frvwv frph wr h{fhhg pdujlqdo ehq0

h�wv1 Lghqwli|lqj vkliwv lq pdujlqdo frvwv dqg pdujlqdo ehqh�wv uhsuhvhqwv d vwhs wrzdugv

wklv xowlpdwh jrdo1

Pruh jhqhudoo|/ wkh txhvwlrq uhpdlqv wr zkdw h{whqw wkh fruuhodwhv ri orfdo jurzwk

duh wkh fruuhodwhv ri furvv0frxqwu| jurzwk1 Lqwhusuhwlqj orfdo jurzwk dv ehlqj gulyhq e|

lqfuhdvhv lq surgxfwlylw| dqg txdolw| ri olih exw furvv0frxqwu| jurzwk dv ehlqj gulyhq e|

lqfuhdvhv lq surgxfwlylw| dqg fdslwdo dffxpxodwlrq/ wkh wzr vhwv ri fruuhodwhv pd| lq idfw

kdyh rqo| d vpdoo lqwhuvhfwlrq1 Vxfk d ylhz lv wrr shvvlplvwlf1 Wr wkh h{whqw wkdw �jurzwk�

lv xowlpdwho| derxw xwlolw| pd{lpl}dwlrq/ wkhuh lv qr jrrg wkhruhwlfdo uhdvrq wr h{foxgh
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txdolw|0ri0olih frqvlghudwlrqv iurp furvv0frxqwu| jurzwk dqdo|vlv1 Wr eh vxuh/ ghyhorslqj

qdwlrqv lq wkh vkruw uxq pljkw uhdvrqdeo| frqvlghu txdolw| ri olih wr eh d ox{xu| jrrg wkh|

fdqqrw d�rug> exw fhuwdlqo| lq wkh orqj uxq/ vrxqg srolf| vkrxog vhhn wr dfklhyh kljk ohyhov

ri erwk lqfrph dqg txdolw| ri olih1

Zlwk uhjdugv wr fdslwdo dffxpxodwlrq=  xfwxdwlrqv lq wkh whupv ri wudgh/ whfkqrorjlfdo

lqqrydwlrqv zklfk lpsdfw jhrjudsklfdoo| foxvwhuhg lqgxvwulhv/ dv|qfkurqrxv uhjlrqdo exvl0

qhvv f|fohv � doo duh dnlq wr orfdo fdslwdo vkrfnv1 Orfdo dwwulexwhv zklfk doorz iru vprrwkhu

uhvsrqvhv wr vxfk vkrfnv pd| vxjjhvw vwudwhjlhv uhohydqw wr ghyhorslqj qdwlrqv1 Frqyhuvho|/

wr wkh h{whqw wkdw furvv0frxqwu| jurzwk hpslulfv vhhnv wr lghqwli| wkh fruuhodwhv ri kljk

vwhdg|0vwdwh lqfrphv/ wkh vwxg| ri orfdolwlhv r�huv wkh fkdqfh wr vwxg| d v|vwhp lq zklfk

kljk ohyhov ri oderu prelolw| fdxvh lqfrphv wr uhpdlq uhodwlyho| forvh wr wkhlu vwhdg|0vwdwh

ohyhov1

Dsshqglfhv

414 Gdwd

Wkh sdshu gudzv rq zrunlqj yhuvlrqv ri wzr gdwd sdqhov/ Udssdsruw +4<<;, dqg Udssdsruw dqg

Vdfkv +4<<;,1 Wkh iruphu fryhuv d sdqrso| ri orfdo oderu irufh/ krxvlqj vwrfn/ dqg jryhuqphqw

dwwulexwhv1 Lw lv edvhg odujho| rq wkh 4<:3/ 4<;3/ dqg 4<<3 ghfhqqldo fhqvxv vxppdu| wdsh �ohv/ wkh

4<:5/ 4<::/ 4<;5/ dqg 4<;: Fhqvxv ri Jryhuqphqwv/ wkh Exuhdx ri Hfrqrplf Dqdo|vlv Uhjlrqdo Hfr0

qrplf Lqirupdwlrq V|vwhp gdwd vhulhv/ dqg ydulrxv |hduv ri wkh Fhqvxv Exuhdx*v Flw| dqg Frxqw|

Gdwd Errn1 Wkh odwwhu gdwd sdqho fryhuv frxqw| sur{lplw| wr d udqjh ri orfdo jhrjudsk|/ wudqv0

sruwdwlrq lqiudvwuxfwxuh/ dqg flylf fxowxuh dwwulexwhv1 Lw gudzv rq d udqjh ri vrxufhv dqg fdofxodwhv

sur{lplw| xvlqj jhrjudsklf lqirupdwlrq v|vwhp vriwzduh1 Lq dgglwlrq/ zhdwkhu yduldeohv duh gudzq

iurp Phqghovrkq/ Qrugkdxv/ dqg Vkdz +4<<7,1

X1V1 frxqw| gdwd r�huv vhyhudo dgydqwdjhv ryhu furvv0frxqwu| gdwd1 Iluvw lv wkh dffxudf| ri wkh

gdwd1 Riwhq/ lw lv froohfwhg e| d vlqjoh djhqf| dqg uhshdwhg dw qxphurxv srlqwv lq wlph1 Wkhuh duh qr

h{fkdqjh udwhv iru zklfk wr dffrxqw dqg uhjlrqdo sulfh yduldwlrqv/ zkloh lpsruwdqw/ duh qhyhuwkhohvv

pxfk vpdoohu wkdq wkrvh irxqg dfurvv qdwlrqv1 Vhfrqg lv wkh �qhqhvv ri wkh gdwd1 Ghwdlohg vxuyh|v

dqg fhqvxvhv uhsruwhg zlwk qxphurxv furvv wdexodwlrqv doorz iru dq h{sdqvlyh vhw ri qduurzo| gh�qhg

yduldeohv1 Wkh Fhqvxv ri Jryhuqphqwv/ iru lqvwdqfh/ euhdnv rxw jryhuqphqw h{shqglwxuhv lqwr vhyhudo

kxqguhg fdwhjrulhv1 Wklug lv wkh qxpehu ri revhuydwlrqv1 Wkh 6/333 soxv X1V1 frxqwlhv doorz iru

pxfk juhdwhu vwdwlvwlfdo srzhu wkdq wkh 433 ru vr frxqwulhv w|slfdoo| xvhg lq furvv0frxqwu| vwxglhv1

Fhuwdlq frxqwlhv/ sduwlfxoduo| lq wkh vwdwh ri Ylujlqld/ frqwdlq zlwklq wkhp �lqghshqghqw flwlhv�

zklfk duh irupdoo| frqvlghuhg frxqw| htxlydohqwv1 Iru wkh suhvhqw dqdo|vlv/ vxfk lqghshqghqw flwlhv

kdyh ehhq phujhg lqwr wkhlu vxuurxqglqj frxqwlhv1 Lq vhyhudo rwkhu fdvhv/ wzr ru pruh frxqwlhv

kdyh ehhq phujhg lq rughu wr suhvhuyh frqwlqxlw| lq erughuv dfurvv wlph +l1h1 gxh wr vhfhvvlrq ru

dqqh{dwlrq,1

Iru uhjuhvvlrqv zklfk lqfoxgh jryhuqphqw �qdqfh yduldeohv/ wkh �yh Qhz \run Flw| eruurxjkv/

zklfk duh irupdoo| frqvlghuhg dv vhsdudwh frxqwlhv/ kdyh ehhq h{foxghg jlyhq dq lqdelolw| wr sduwlwlrq

h{shqglwxuhv dqg uhyhqxh dprqj wkhp1 Lq lwv qh{w uhylvlrq/ Udssdsruw +4<<;, zloo lqfoxgh d vxevhw
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ri frxqwlhv zklfk kdyh ehhq phujhg gxh wr wkh suhvhqfh ri pxqlflsdo sodfhv zklfk furvv frxqw|

erxqgdulhv1 Lq idfw/ h{foxglqj wkh �yh Qhz \run Flw| frxqwlhv/ wkhuh duh dq dgglwlrqdo 9; frxqwlhv

zlwk sodfhv ri juhdwhu wkdq 83/333 srsxodwlrq zklfk furvv frxqw| erughuv1 Zkloh wkhvh revhuydwlrqv

duh lqfoxghg lq wkh jryhuqphqw uhjuhvvlrqv khuhlq/ doo uhvxowv duh urexvw wr wkhlu h{foxvlrq1

Wkh g|qdplf wkhru| irfxvhv rq wkuhh nh| revhuydeohv= srsxodwlrq ghqvlw|/ zdjhv/ dqg krxvlqj

sulfhv1 Zlwklq wklv frqwh{w/ vhyhudo phdvxuhv duh dydlodeoh iru hdfk1 Wkh jurzwk udwh ri srsxodwlrq

ghqvlw| +ru htxlydohqwo|/ wkh jurzwk udwh ri srsxodwlrq, fdq dovr eh phdvxuhg e| wkh jurzwk udwh ri

flyloldq +ru wrwdo, hpsor|phqw dqg e| wkh udwh qhw pljudwlrq1 Lq jhqhudo/ L zloo irfxv rq qhw pljudwlrq1

Dv vkrzq lq Vxssohphqwdo Wdeoh 4/ kljk fruuhodwlrqv dfurvv wkh wkuhh srsxodwlrq phdvxuhv vxjjhvw

wkdw uhvxowv zloo qrw eh hvshfldoo| vhqvlwlyh wr wkh sduwlfxodu rqh fkrvhq1 D srvvleoh h{fhswlrq lv

wkh fruuhodwlrq ehwzhhq wkh udwh ri qhw pljudwlrq dqg wkh udwh ri hpsor|phqw jurzwk1 Iru wkh

shulrg 4<:3 wr 4<<3/ wkh fruuhodwlrq ehwzhhq qhw pljudwlrq dqg hpsor|phqw jurzwk lv uhodwlyho|

kljk +� @ 3=;4,1 Exw iru rwkhu wlph shulrgv/ wkh fruuhodwlrq ehwzhhq wkh wzr lv vrphzkdw orzhu1 Lq

sduwlfxodu/ iru 4<93 wr 4<:3/ � @ 3=771

Iru zdjhv/ wkh Exuhdx ri Hfrqrplf Dqdo|vlv frqvwuxfwv d shu fdslwd lqfrph wlph vhulhv iurp

4<9< wr wkh suhvhqw1 Ehfdxvh wklv uholhv rq vwurqj dvvxpswlrqv rq furvv erughu lqfrph  rzv/ L fkrrvh

lqvwhdg wr irfxv rq shu fdslwd lqfrph jurzwk ghulyhg iurp vhoi uhsruwhg lqfrphv lq wkh ghfhqqldo

fhqvxvhv1 Odqg sulfh jurzwk fdq eh phdvxuhg hlwkhu edvhg rq phgldq krxvh vdohv ru uhqwdo sulfhv

+djdlq gudzlqj rq vhoi uhsruwhg ydoxhv lq wkh ghfhqqldo fhqvxvhv � wkh vdohv sulfhv duh rzqhuv*

hvwlpdwh ri wkh sulfh dw zklfk wkhlu krxvh zrxog vhoo,1 Iru vdohv sulfhv/ lw lv dovr srvvleoh wr orrn dw

wkh jurzwk udwh edvhg rq uhvlgxdov diwhu frqwuroolqj iru wkh phgldq qxpehu ri ehgurrpv ri rzqhu

rffxslhg krxvlqj> iru uhqwdo sulfhv/ phgldq ydoxhv fdq eh hvwlpdwhg vhsdudwho| edvhg rq wkh qxpehu

ri ehgurrpv1 Ehfdxvh wkh phdq krphrzqhuvkls udwh dfurvv frxqwlhv dyhudjhv deryh :3 shufhqw ryhu

wkh shulrg 4<:3 wr 4<<3/ L zloo irfxv rq wkh jurzwk udwh ri phgldq krxvh vdohv sulfh1

Eleolrjudsk|

Deho/ Dqguhz E1 +4<;5,1 �G|qdplf H�hfwv ri Shupdqhqw dqg Whpsrudu| Wd{ Srolflhv lq d t

Prgho ri Lqyhvwphqw1� Mrxuqdo ri Prqhwdu| Hfrqrplfv </ ss1 686 � 6:61

Dohvlqd/ Doehuwr/ Uh}d Edtlu/ dqg Zlooldp Hdvwhuo| +4<<:,1 �Sxeolf Jrrgv dqg Hwkqlf Glyl0

vlrqv1� QEHU Zrunlqj Sdshu 933</ +Dsulo,1

Dvfkdxhu/ Gdylg Dodq +4<;<,1 �Lv Sxeolf H{shqglwxuh SurgxfwlyhB� Mrxuqdo ri Prqhwdu|

Hfrqrplfv 56/ ss1 4:: � 5331 Eduur +4<:<,1

Eduur/ Urehuw M1 +4<:<,1 �Rq wkh Ghwhuplqdwlrq ri Sxeolf Ghew1� Mrxuqdo ri Srolwlfdo Hfrqrp|/

;:/ +Rfw1,/ ss1 <73 � <:41

Eduur/ Urehuw M1 +4<<3,1 �Jryhuqphqw Vshqglqj lq d Vlpsoh Prgho ri Hqgrjhqrxv Jurzwk1�

Mrxuqdo ri Srolwlfdo Hfrqrp| <;/ 8 +Rfw1,/ sduw 5/ ss1 V436 � V4581

Eduur/ Urehuw M1 +4<<4,1 �Hfrqrplf Jurzwk lq d Furvv0Vhfwlrq ri Frxqwulhv1� Txduwhuo|

Mrxuqdo ri Hfrqrplfv 439/ 5 +Pd|,/ ss1 73: � 761
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Eduur/ Urehuw M1 dqg [dylhu Vdod0l0Pduwlq/ +4<<4,1 �Frqyhujhqfh dfurvv Vwdwhv dqg Uhjlrqv1�

Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4=4<<4/ ss1 43: � 4;51

Eduur/ Urehuw M1 dqg [dylhu Vdod0l0Pduwlq +4<<8,1 Hfrqrplf Jurzwk1 Qhz \run= PfJudz

Kloo1

Eduwln/ Wlprwk| M1 +4<<4,1 Zkr Ehqh�wv iurp Vwdwh dqg Orfdo Hfrqrplf Ghyhorsphqw SrolflhvB

Ndodpd}rr/ Plfkljdq= Z1H1 Xsmrkq Lqvwlwxwh1

Eodfn/ Gxqfdq dqg Yhuqrq Khqghuvrq +4<<:,1 �Xuedq Jurzwk1� QEHU Zrunlqj Sdshu 933;/

+Dsulo,1

Eodqfkdug/ Rolylhu M1 dqg Odzuhqfh I1 Ndw} +4<<5,1 �Uhjlrqdo Hyroxwlrqv1� Eurrnlqjv Sdshuv

rq Hfrqrplf Dfwlylw| 4=4<<51

Eodqfkdug/ Rolylhu/ Fkdqj|rqj Ukhh/ dqg Odzuhqfh Vxpphuv +4<<6,1 �Wkh Vwrfn Pdunhw/

Sur�w/ dqg Lqyhvwphqw1� Txduwhuo| Mrxuqdo ri Hfrqrplfv 43;/ 4 +Ihe1,/ ss1 448 � 4691

Eruwv/ Jhrujh K1 +4<93,1 �Uhjlrqdo F|fohv ri Pdqxidfwxulqj Hpsor|phqw lq wkh Xqlwhg

Vwdwhv1� Mruxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq 88/ ss1 48405441 Uhsulqwhg dv QEHU

Rffdvlrqdo Sdshu :61

Erzohv/ Vdpxho +4<:3,1 �Pljudwlrq dv Lqyhvwphqw= Hpslulfdo Whvwv ri wkh Kxpdq Fdslwdo

Dssurdfk wr Jhrjudsklfdo Prelolw|1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 85/ ss1 689 � 6951

Eurfn/ Zlooldp D dqg Vwhyhq Q1 Gxuodxi +4<<8, �Glvfuhwh Fkrlfh Zlwk Vrfldo Lqwhudfwlrqv1�

QEHU Zrunlqj Sdshu 85<4 +Rfwrehu,1

Eudxq/ Mxdq +4<<6,1 Hvvd|v rq Hfrqrplf Jurzwk dqg Pljudwlrq1 Sk1G1 glvvhuwdwlrq/ Kduydug

Xqlyhuvlw|1

Fdvv/ Gdylg +4<98,1 �Rswlpxp Jurzwk lq dq Djjuhjdwlyh Prgho ri Fdslwdo Dffxpxodwlrq1�

Uhylhz ri Hfrqrplf Vwxglhv 65/ Mxo|/ ss1 566 � 5731

Flffrqh/ Dqwrqlr dqg Urehuw H1 Kdoo +4<<9,1 �Surgxfwlylw| dqg wkh Ghqvlw| ri Hfrqrplf

Dfwlylw|1� Dphulfdq Hfrqrplf Uhylhz ;9/ 4 +Pdufk,/ ss1 87 � :31

Frqoh|/ Wlprwk| J1 +4<<;,1 �JPP Hvwlpdwlrq zlwk Furvv Vhfwlrqdo Ghshqghqfh1� Mrxuqdo ri

Hfrqrphwulfv/ iruwkfrplqj1

Frxjkolq/ Fohwxv F1/ Mrvhksk Y1 Whu}d/ dqg Ydfklud Duurpghh +4<<4,1 �Vwdwh Fkdudfwhulvwlfv

dqg wkh Orfdwlrq ri Iruhljq Gluhfw Lqyhvwphqw zlwk wkh Xqlwhg Vwdwhv1� Uhylhz ri Hfrqrplfv dqg

Vwdwlvwlfv :6/ 9 +Qry1,/ ss1 9:8�9;61

Fxwohu/ Hophqgrui/ dqg ]hfnkdxvhu +4<<6,1 �Ghprjudsklf Fkdudfwhulvwlfv dqg wkh Sxeolf Exq0

goh1� Sxeolf Ilqdqfh 7;/ ss1 4:;04<;1

Hdvwhuo|/ Zlooldp/ Plfkdho Nuhphu/ Odqw Sulwfkhww/ dqg Odzuhqfh Vxpphuv +4<<6,1 �Jrrg

Srolf| ru Jrrg Oxfn1� Mrxuqdo ri Prqhwdu| Hfrqrplfv 65/ 6 +Ghf1,/ ss 78< � 7;61

Hdvwhuo|/ Zlooldp dqg Vhujlr Uhehor +4<<6,1 �Ilvfdo Srolf| dqg Hfrqrplf Jurzwk1� Mrxuqdo

ri Prqhwdu| Hfrqrplfv 65/ 6 +Ghf1,/ ss 74: � 78;1

Hydqv/ Sdxo dqg Jhrujlrv Nduudv +4<<7,1 �Duh Jryhuqphqw Dfwlylwlhv SurgxfwlyhB Hylghqfh

iurp d Sdqho ri X1V1 Vwdwhv1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :9/ 4 +Ihe1,/ ss1 4 � 441

Jdufld0Ploä/ Whuhvd/ Wkhuhvh M1 PfJxluh/ dqg Urehuw K1 Sruwhu +4<<9,1 �Wkh H�hfw ri Sxeolf

Fdslwdo lq Vwdwh0Ohyho Surgxfwlrq Ixqfwlrqv Uhfrqvlghuhg1� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :;/

4 +Ihe1,/ ss1 4:: � 4;31
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Jodhvhu/ Hgzdug O1/ Khlgl G1 Ndoodo/ Mrvì D1 Vfkhlqnpdq/ dqg Dqguhl Vkohlihu +4<<5,1 �Jurzwk

lq Flwlhv1� Mrxuqdo ri Srolwlfdo Hfrqrp| 433/ 9 +Ghf1,/ ss1 4459 �44851

Jodhvhu/ Hgzdug O1/ Mrvì D1 Vfkhlqnpdq/ dqg Dqguhl Vkohlihu +4<<8,1 �Hfrqrplf Jurzwk lq d

Furvv0Vhfwlrq ri Flwlhv1� Mrxuqdo ri Prqhwdu| Hfrqrplfv 69/ ss1 44: � 4761

Juhhqzrrg/ Plfkdho M dqg Jdu| O1 Kxqw +4<;<,1 �Mrev Yhuvxv Dphqlwlhv lq wkh Dqdo|vlv ri

Phwursrolwdq Pljudwlrq�1 Mrxuqdo ri Xuedq Hfrqrplfv 58/ ss1 4 � 491

Juhhqzrrg/ Plfkdho M1> Jdu| O1 Kxqw> Gdq V1 Ulfnpdq> Jhrujh L1 Wuh|} +4<<4,1 �Pljudwlrq/

Uhjlrqdo Htxloleulxp/ dqg wkh Hvwlpdwlrq ri Frpshqvdwlqj Gl�huhqwldov1� Dphulfdq Hfrqrplf

Uhylhz ;4/ 8 +Ghf1,/ ss1 46;5 �46<31

J|rxunr/ Mrvhsk dqg Mrvhsk Wudf| +4<;<,1 �Wkh Lpsruwdqfh ri Orfdo Ilvfdo Frqglwlrqv lq

Dqdo|}lqj Orfdo Oderu Pdunhwv1� Mrxuqdo ri Srolwlfdo Hfrqrp| <:/ 8 +Rfw1,/ ss1 453; � 45641

J|rxunr/ Mrvhsk dqg Mrvhsk Wudf| +4<<4,1 �Wkh Vwuxfwxuh ri Orfdo Sxeolf Ilqdqfh dqg wkh

Txdolw| ri Olih1� Mrxuqdo ri Srolwlfdo Hfrqrp| <</ 7 +Dxj1,/ ss1 ::7 � ;391

Kdoo/ Urehuw H1 dqg Fkduohv L1 Mrqhv +4<<9,1 �Wkh Surgxfwlylw| ri Qdwlrqv1� QEHU Zrunlqj

Sdshu &8;45/ Qry1

Kd|dvkl/ Ixplr +4<;5,1 �Wrelq*v Pdujlqdo t dqg Dyhudjh t= D Qhrfodvvlfdo Lqwhusuhwdwlrq1�

Hfrqrphwulfd 83/ 4 +Mdq1,/ ss1 546 � 55711

Khopv/ O1 Md| +4<;8,1 �Wkh H�hfw ri Vwdwh dqg Orfdo Wd{hv rq Hfrqrplf Jurzwk1� Uhylhz ri

Hfrqrplfv dqg Vwdwlvwlfv 9:/ 7 +Qry1,/ ss1 8:7 � ;51

Khqghuvrq/ Yhuqrq +4<;;,1 Xuedq Ghyhorsphqw= Wkhru|/ Idfw/ dqg Looxvlrq1 Qhz \run= R{irug

Xqlyhuvlw| Suhvv1

Khqghuvrq/ Yhuqrq +4<<8,1 �H{whuqdolwlhv dqg Lqgxvwuldo Ghyhorsphqw1� Mrxuqdo ri Xuedq

Hfrqrplfv 75/ 6 +Qry1,/ ss 77< � 7:31

Khqghuvrq/ Yhuqrq/ Dul Nxqfrur/ Dul/ dqg Pdww Wxuqhu +4<<8,1 �Lqgxvwuldo Ghyhorsphqw lq

Flwlhv1� Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ 8 +Rfw1,/ ss1 439: � 43;81

Kluvfkpdq/ Doehuw R1 +4<:3,1 H{lw/ Yrlfh/ dqg Or|dow|1 Fdpeulgjh= Kduydug Xqlyhuvlw| Suhvv1

Kr{e|/ Fdurolqh Plqwhu +4<<7,1 �Grhv Frpshwlwlrq Dprqj Sxeolf Vfkrrov Ehqh�w Vwxghqwv

dqg Wd{sd|huvB� QEHU Zrunlqj Sdshu 7<:< +Ghfhpehu,1

Nhhihu/ Sklols dqg Vwhskhq Nqdfn +4<<8,1 �Lqvwlwxwlrqv dqg Hfrqrplf Shuirupdqfh= Furvv0

Frxqwu| Whvwv Xvlqj Dowhuqdwlyh Lqvwlwxwlrqdo Phdvxuhv1� Hfrqrplfv ) Srolwlfv :/ 6 +Qry1, ss1

53:�55:1

Nrrspdqv/ Wmdoolqj F1 +4<98,1 �Rq wkh Frqfhsw ri Rswlpdo Hfrqrplf Jurzwk1� Wkh Hfrqr0

phwulf Dssurdfk wr Ghyhorsphqw Sodqqlqj1 Dpvwhugdp= Qruwk Kroodqg1

Nuxjpdq/ Sdxo +4<<4,1 Jhrjudsk| dqg Wudgh1 Fdpeulgjh/ PD= PLW Suhvv1

Ohylqh/ Urvv dqg Gdylg Uhqhow +4<<5,1 �D Vhqvlwlylw| Dqdo|vlv ri Furvv0Frxqwu| Jurzwk

Uhjuhvvlrqv1� Dphulfdq Hfrqrplf Uhylhz ;5/ 7/ <75 � 961

Orsh}0gh0Vlodqhv/ Ioruhqflr/ Dqguhl Vkohlihu/ dqg Urehuw Z1 Ylvkq| +4<<:,1 �Sulydwl}dwlrq lq

wkh Xqlwhg Vwdwhv1� Udqg Mrxuqdo ri Hfrqrplfv 5;/ 6 +Dxwxpq,/ ss 77:�7:41

Pdxur/ Sdror +4<<8,1 �Fruuxswlrq dqg Jurzwk1� Txduwhuo| Mrxuqdo ri Hfrqrplfv 443/ 6

+Dxj1,/ ss1 9;4 � :451

Phqghovrkq/ Urehuw/ Zlooldp G1 Qrugkdxv/ dqg Gdljhh Vkdz +4<<7,1 �Wkh Lpsdfw ri Joredo

Zduqlqj rq Djulfxowxuh= d Ulfdugldq Dqdo|vlv1� Dphulfdq Hfrqrplf Uhylhz ;7/ 7 +Vhsw1,/ ss1
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:86�::41

Pxhvhu/ Shwhu U1 dqg Sklols H1 Judyhv +4<<8,1 �H{dplqlqj wkh Uroh ri Hfrqrplf Rssruwx0

qlw| dqg Dphqlwlhv lq H{sodlqlqj Srsxodwlrq Uhglvwulexwlrq1� Mrxuqdo ri Xuedq Hfrqrplfv 6:/ 5

+Pdufk,/ ss1 4:9 � 5331

Pxqqhoo/ Dolfld K1 +4<<3,1 �Krz Grhv Sxeolf Lqiudvwuxfwxuh D�hfw Uhjlrqdo Hfrqrplf Shu0

irupdqfhB� Lq Pxqqhoo hg1/ Lv Wkhuh d Vkruwidoo lq Sxeolf Fdslwdo LqyhvwphqwB Ervwrq= Ihghudo

Uhvhuyh Edqn ri Ervwrq1

Qhfk|ed/ Wkrpdv M1 +4<<:,1 �Orfdo Surshuw| dqg Vwdwh Lqfrph Wd{hv= Wkh Uroh ri Lqwhu0

mxulvglfwlrqdo Frpshwlwlrq dqg Frooxvlrq1� Mrxuqdo ri Srolwlfdo Hfrqrp| 438/ 5 +Dsulo,/ ss1 684 �

6;71

Srwhued/ Mdphv P1 +4<<;,1 �Ghprjudsklf Fkdqjh/ Lqwhujhqhudwlrqdo Olqndjhv/ dqg Sxeolf

Hgxfdwlrq1� Dphulfdq Hfrqrplf Uhylhz ;;/ 5/ ss 648 � 6531

Udssdsruw/ Mrugdq +4<<<,1 �Orfdo Jurzwk Wkhru|1� Plphr/ Fhqwhu iru Lqwhuqdwlrqdo Ghyho0

rsphqw dw Kduydug Xqlyhuvlw|/ +Pd|,1

Udssdsruw/ Mrugdq +4<<;,1 �Gdwd Sdqhov iru X1V1 Vwdwhv/ Frxqwlhv/ Phwursrolwdq Duhdv/ dqg

Pxqlflsdolwlhv/ 4<8304<<51� Zrunlqj Yhuvlrq/ Fhqwhu iru Lqwhuqdwlrqdo Ghyhorsphqw dw Kduydug

Xqlyhuvlw|/ +Qryhpehu,1

Udssdsruw/ Mrugdq dqg Mh�uh| Vdfkv +4<<<,1 �Wkh X1V1 dv d Frdvwdo Qdwlrq1� Plphr/ Fhqwhu

iru Lqwhuqdwlrqdo Ghyhorsphqw dw Kduydug Xqlyhuvlw|/ +Pd|,1

Udssdsruw/ Mrugdq dqg Mh�uh| Vdfkv +4<<;,1 �Furvv0Vhfwlrqdo Gdwd rq Jhrjudsk|/ Wudqvsruwd0

wlrq Lqiudvwuxfwxuh/ dqg Flylf Fxowxuh iru X1V1 Frxqwlhv Flufd 4<:31� Zrunlqj Yhuvlrq/ Fhqwhu iru

Lqwhuqdwlrqdo Ghyhorsphqw dw Kduydug Xqlyhuvlw|/ +Qryhpehu,1

Udpvh|/ Iudqn +4<5;,1 �D Pdwkhpdwlfdo Wkhru| ri Vdylqj1� Hfrqrplf Mrxuqdo 6; +Ghf1,/ ss1

876 � 88<1

Udxfk/ Mdphv H1 +4<<6,1 �Surgxfwlylw| Jdlqv iurp Jhrjudsklfdo Frqfhqwudwlrq ri Kxpdq

Fdslwdo= Hylghqfh iurp wkh Flwlhv1� Mrxuqdo ri Xuedq Hfrqrplfv 67/ 6 +Qry1,/ ss1 6;3 � 6731

Uredfn/ Mhqqlihu +4<;5,1 �Zdjhv/ Uhqwv/ dqg wkh Txdolw| ri Olih1� Mrxuqdo ri Srolwlfdo Hfrqrp|

<3/ 9 +Ghf1,/ ss1 458: � 45:;1

Urphu/ Wkrpdv dqg Krzdug Urvhqwkdo +4<:<,1 �Exuhdxfudwv Yhuvxv Yrwhuv= Rq wkh Srolwlfdo

Hfrqrp| ri Uhvrxufh Doorfdwlrq e| Gluhfw Ghprfudf|1� Txduwhuo| Mrxuqdo ri Hfrqrplfv <6/ 7

+Qry1, ss1 89508;:1

Urvhq/ Vkhuzlq +4<:<,1 �Zdjh0Edvhg Lqgh{hv ri Xuedq Txdolw| ri Olih1� Lq Plh}nrzvnl dqg

Vwudv}khlp/ Hgv1/ Fxuuhqw Lvvxhv lq Xuedq Hfrqrplfv1 Edowlpruh= Mrkqv Krsnlqv Xqlyhuvlw| Suhvv1

Vfkzduw}/ Ded +4<:6,1 �Lqwhusuhwlqj wkh H�hfw ri Glvwdqfh rq Pljudwlrq1� Mrxuqdo ri Srolwlfdo

Hfrqrp| ;4/ 8 +Vhsw1 � Rfw1,/ ss1 4486 � 449<1

Vrxwkhuq Loolqrlv Xqlyhuvlw| dw Fduerqgdoh/ Wudqvsruwdwlrq Lqvwlwxwh +4<9;,1 �D Vwxg| ri Ulyhu

Sruwv dqg Whuplqdov1� Zdvklqjwrq G1F1= X1V1 Ghsduwphqw ri Frpphufh/ Qdwlrqdo Exuhdx ri Vwdq0

gdugv1

Wlherxw/ Fkduohv P1 +4<89,1 �D Sxuh Wkhru| ri Orfdo H{shqglwxuhv1� Mrxuqdo ri Srolwlfdo

Hfrqrp| 97/ 8 +Rfw1,/ ss1 749 � 7571
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1910-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

0.23 0.44 0.38 0.96 1.09 0.60 0.71 0.55

R2 0.19 0.24 0.21 0.46 0.70 0.73 0.35 0.52

0.10 0.13 0.08 0.47 0.74 0.45 0.52 0.55

R2 0.03 0.01 0.02 0.12 0.46 0.32 0.27 0.42

β  =  0.20 β  =  0.56 β  =  0.47 β  =  0.84
R2 =  0.03 R2 =  0.25 R2 =  0.19 R2 =  0.25

β  =  0.021 β  =  0.018 β  =  0.007 β  =  0.014
R2 =  0.27 R2 =  0.13 R2 =  0.02 R2 =  0.14

β  = -0.036 β  = -0.026 β  = -0.003
R2 =  0.60 R2 =  0.27 R2 =  0.00

β  = -0.003 β  = -0.030 β  = -0.013
R2 =  0.61 R2 =  0.57 R2 =  0.61

All regressions include a constant. All coefficients are significant at the 0.01 level.

1959-69 1969-79

Table 1: The Local Growth Process

1979-89

1950-60 1960-70 1970-80 1980-90

1970-80

A. Persistence of Population Flows: Population density growth rate by decade, 1910-1990, for 
continental U.S. states and counties regressed on lagged value.

Counties:   β    β    β    β    

States:        β    β    β    β    

B.  Positive Correlation of  Housing Price Growth and Net Migration: Housing median value 
growth rate by decade, 1950-1990, for continental U.S. counties regressed on contemporary net migration rate.

C.  Positive Correlation of Net Migration and Initial Housing Price: Net migration rate by 
decade, 1950-1990, for continental U.S. counties regressed on the log of the initial median house value.

Housing
Median Value
Growth Rate

E.  Conditional Convergence: Net migration rate, per capita income growth rate, and housing median 
value growth rate over the period 1970-1990  for continental U.S. counties regressed on log of initial value and an 
expansive set of control variables.

Net Migration
Rate

Per Capita Income
Growth Rate

D.  Unconditional Convergence of Income: Per capita income growth rate by decade, 1960-1990, for 
continental U.S. counties regressed on log of initial per capita income.

1980-901950-60 1960-70



Variable Obs Mean Std Dev Min Max

Growth Rates:
(Avg. Annual Rates, 1970-90; 1969-'89 for Income)

Net Migration Rate 3039 0.002 0.014 -0.037 0.094
Per Capita Income Growth Rate 3061 0.018 0.007 -0.017 0.048
Housing Median Value Growth Rate 3059 0.019 0.013 -0.029 0.083

Initial Levels (1970)

Population 3062 65,966 231,062 566 7,036,463
Land Area (km2) 3063 2,498 3,406 40 51,961
Population Density (Persons per km2) 3062 73 600 0.1 20,943
Per Capita Income 3062 8,697 2,009 3,448 19,049
Owner Occupied Housing Median Value 3064 56,769 35,062 9,840 537,141

Geography:

Mean Daily Temperature, January (°C) 3063 -0.2 6.8 -18.1 20.3
Mean Daily Temperature, July (°C) 3063 24.3 2.9 13.9 33.9
Mean Precipitation, July (cm) 3063 9.2 3.9 0.0 23.3
Ocean Coast Dummy (1 if distance ≤ 80 km) 3063 0.128 0.334 0 1
Great Lake Coast Dummy (1 if distance ≤ 80 km) 3063 0.055 0.228 0 1
Navigable River Dummy (1 if distance ≤ 40 km) 3063 0.167 0.373 0 1

Non-Government Correlates of Growth:

Metropolitan Area Dummy 3066 0.151 0.358 0 1
Center City Dummy 3066 0.092 0.289 0 1
Violent Crime Rate (per 100,000 pop.) 2805 168 191 0 1,879
Unemployment Rate 3062 0.045 0.023 0.000 0.180
Unemployment Rate Spline (if  ≥ 7.5% Rate) 3062 0.009 0.029 0.000 0.180
Poverty Rate 3062 0.210 0.112 0.022 0.672
Poverty Rate Squared (de-meaned) 3062 0.012 0.022 0.000 0.214
Percent of Adults High School Graduate or More 3062 0.446 0.127 0.116 0.882
Percent of Adults Bachelors Degree or More 3062 0.073 0.038 0.011 0.386

Goverment Correlates of Growth:

Per Capita General Direct Expenditures 3037 1,161 474 91 8,757
Log(Per Capita General Direct Expenditures) 3037 6.99 0.38 4.51 9.08
General Direct Expenditures as % of Local Income 3036 0.142 0.055 0.011 1.423
Elementary & Secondary Expenditures (Percent) 3037 0.559 0.124 0.000 0.994
Revenue from Income Taxes (Percent) 3037 0.008 0.036 0.000 0.490
Dummy if  Income Taxes 3037 0.071 0.257 0 1
Revenue from Selective Sales Taxes (Percent) 3037 0.018 0.033 0.000 0.328
Dummy if  Selective Sales Taxes 3037 0.646 0.478 0 1

Table 2: Summary Statistics

Weather variables are from Mendelsohn, Nordhaus, and Shaw (1994) and are based on 30-year averages over the period 1951 
to 1980. Distances to coasts are measured from county centers. The metropolitan area dummy is 1 if county is part of a 1970 
Metropolitan Statistical Area, 0 otherwise. The center city dummy is 1 of the county contains a center city of a 1970 Metropolitan 
Statistical Area, 0 otherwise. The unemployment rate spline is the unemployment rate for counties with an unemployment rate of 
7.5% or greater, 0 otherwise. The quadratic poverty rate has had its mean removed prior to squaring so that linear coeficients 
measure the marginal effect of an increase in poverty from its mean level of 21%. The government variables are based on all 
local governments located within a county including the county government, school districts, and any other special districts. The 
income and selective sales tax dummies equal 1 if any local government with the county had positive tax revenue from the 
respective taxes, 0 otherwise.



Control Category
No. of

Variables
Variables

Weather 16
{Mean Daily Temperature, Mean Precipitation for Month}

x {January, April, July, October} x {Linear, Quadratic}

Topography 3 Slope Percent, Altitude, Altitude Squared

Coastal Proximity 3
Log(1+distance from County Center to Nearest...)

x  {Ocean Coast, Great Lake Coast, Navigable River}

Urbanization/Suburbanization 2
Dummy if County is within a 1970 Metropolitan Area

Dummy if County Contains a Center City of a 1970 Metropolitan Area

Industry Shares (BEA) 9  9 Industry Shares, Bureau of Economic Analysis

Occupation Shares 11 11 Occupation Shares, Census Bureau

Educational Attainment 2
Percent of Adults, High School Graduate or More

Percent of Adults, Bachelors Degree or More

Unemployment 2
Unemployment Rate

Unemployment Rate * 1/0 Dummy if Unemployment Rate ≥ 0.075

Poverty 4 Poverty, Poverty Squared, Children's Poverty, Family Poverty

Ethnicity 5
{Percent Black, Percent Hispanic} x {Linear, Quadratic}

Percent Non-Black Non-Hispanic Squared

Immigrants 4
{Percent of Population Not Native U.S. Citizen, Years since Entry}

x {0 to 10, 11 to 25, 26 to 45, 46 or More}

Crime 6
{Serious Crime Rate, Property Crime Rate, Violent Crime Rate}

x {Linear, Quadratic}

Age Distribution 6 {Percent of Population Aged} x {0-4, 5-13, 14-17, 18-21, 65+, 75+}

Table 3: Control Variables

Work and demographic variables are measured in 1970. Crime rates are measured in 1975 and represent the number of 
incidences per 100,000 population. Serious crime covers murder and nonnegligent manslaughter, forcible rape, robbery, 
aggravated assault, burglary, larceny-theft, and motor vehicle theft. Violent crime covers robbery and aggravated assault 
only. Property crime covers burglary and motor vehicle theft only. For government regressions, which include state fixed 
effects, presence dummies rather than distance measures are used to control for coastal proximity. Weather variables and 
altitude are from Mendelsohn, Nordhaus, and Shaw (1994); the weather variables are based on 30-year averages over the 
period 1951 to 1980.



(1) (2) (3)

RHS Variables:
Net Migration 
1970 - 1990

 Per Capita Income 
Growth 

1969 - 1989

Housing Median 
Value  Growth 
1970 - 1990

Urbanization/Suburbanization:
Metropolitan Area Dummy 0.0015 0.0016 0.0028

(0.0009) (0.0004) (0.0008)

Center City Dummy -0.0025 -0.0006 -0.0009
(0.0010) (0.0005) (0.0009)

Skills:

-0.0248 -0.0122 -0.0326
(0.0054) (0.0035) (0.0054)

0.1026 0.0508 0.0650
(0.0160) (0.0086) (0.0162)

Unemployment Rate -0.0981 -0.0610 -0.0831
(0.0166) (0.0106) (0.0175)

Unemployment Rate if  ≥ 7.5% 0.0615 0.0159 0.0470
(0.0109) (0.0060) (0.0110)

Poverty:

Percent of Persons in Poverty 0.0096 0.0206 0.0143
(0.0066) (0.0037) (0.0060)

Percent of Persons in Poverty Squar -0.0825 0.0018 0.0121
(0.0169) (0.0110) (0.0162)

Crime:

Violent Crime Rate (per 100,000 pop -5.48E-06 -2.43E-06 -3.16E-06
(1.33E-06) (7.72E-07) (1.32E-06)

N 2388 2388 2388
R2 0.591 0.488 0.581
Adjusted R2 0.580 0.474 0.569
Sum of Squared Residuals 0.167 0.051 0.157
Number of Independent Variables 66 66 66

Dependent variables are average annual rates over the 20-year period listed. Independent 

variables are measured in 1970 except for the violent crime rate which is measured in 1975. 

Quadratic poverty has had its mean removed prior to squaring  so linear poverty coefficient 

measures the marginal effect of increase in poverty from its mean level of 21%. All 

regressions include a constant and the weather, coastal, proximity, ethnicity, immigrant, 

industry, and occupation independent variables listed in Table 3. Standard Errors in 

parantheses are robust to spatial correlation using the Conley spatial estimator discussed 

in the text and a quadratic weighting scheme which imposes independence for counties whose 

centers are more than 150 km apart.

Percent of Adult Population with
High School or More

Percent of Adult Population with
Bachelors Degree or More

TABLE 4: Urbanization, Skills, Poverty, Crime, and Growth



(1) (2) (3)

RHS Variables:
Net Migration 
1970 - 1990

 Per Capita 
Income Growth 

1969 - 1989

Housing Median 
Value  Growth 
1970 - 1990

Size:

-0.0027 -0.0013 -0.0009
(0.0010) (0.0006) (0.0009)

Elementary and  Secondary Education:

0.0076 0.0034 0.0047
(0.0024) (0.0013) (0.0020)

Income Taxes:

-0.0182 -0.0018 -0.0152
(0.0053) (0.0033) (0.0053)

Selective Sales Taxes:

-0.0308 -0.0125 -0.0177
(0.0099) (0.0052) (0.0082)

N 2388 2388 2388
R2 0.658 0.567 0.663
Adjusted R2 0.639 0.543 0.645
Sum of Squared Residuals 0.140 0.043 0.126
Number of Independent Variables 124 124 124

TABLE 5: Local Government Fiscal Policy and Growth

Percent of Taxes Collected by Governments in
County that are from Selective Sales Taxes

Dependent variables are average annual rates over the 20-year period listed. Government finance 
variables aggregate all local governments within a county and are based on the fiscal year which ends 
during calendar year 1972.  All regressions include a constant, dummies for each U.S. state, and the base 
control set of 73 independent variables enumerated in Table 3.  Standard Errors in parantheses are robust 
to spatial correlation using the Conley spatial estimator discussed in the text and a quadratic weighting 
scheme which imposes independence for counties whose centers are more than 150 km apart.

Log(1+ Per Capita General Direct Expenditures
for All Local Governments in County)

Percent of General Direct Expenditures Devoted
to Elementary and Secondary Education

Percent of Taxes Collected by Governments in
County that are from Personal Income Taxes



(0.0046) (0.0072)

(0.0071)

(0.0061) (0.0078)

-0.0279

(0.0007) (0.0053) (0.0076)

-0.0031 -0.0158 -0.0296

-0.0035 -0.0031

(0.0073)

(0.0008) (0.0116) (0.0103)

-0.0118 -0.0273

-0.0232

-0.0301

-0.0042

Table 6: Robustness of Negative Correlation between
Net Migration and Government Financial Size

General Direct 
Expenditures

as % of Income

Own-Souced
Revenue

as % of Income

Government Financial Size Measure
Control

Variables Log of
General Direct
Expenditures

Log of 
Own-Souced

Revenue

-0.0528 -0.0816

Base Specification
(K = 120 , N = 2388)

Metropolitan, Suburban, and 
State Dummies Only

(K = 50, N = 3034)

Base Specification Minus
Crime Variables

(K = 114, N = 2551)

-0.0046

(0.0009)

-0.0088
(0.0013)

-0.0044

(0.0009)
-0.0031

-0.0325
(0.0009) (0.0007) (0.0057) (0.0077)

-0.0158 -0.0288

(0.0007) (0.0052)

Base Specification Plus
Type of Taxes

(K = 125, N = 2388)

-0.0064 -0.0035

(0.0010) (0.0008)

Base Specification Plus
Type of Expenditures

(K = 124, N = 2388)

Base Specification Plus 
Category of Expenditures

(K = 138, N = 2388)

-0.0042 -0.0029

-0.0057 -0.0190

(0.0072)

(0.0009) (0.0007) (0.0050)
-0.0154 -0.0282

-0.0031

"Initial Levels" is linear and quadratic log(initial population density), linear and quadratic log(initial income), 
and linear and quadratic log(initial median house price).

 "Type of Expenditures" is the percentage of general direct expenditures devoted to each of construction, 
equipment, land, and interest payments; current expenditures is the excluded type.

Table reports the coefficient and standard error on the specified government size measure for each of the 
various control variable specifications. Standard errors are robust to spatial correlation using the Conley 
spatial estimator discussed in the text; counties whose centers are more than 150 km apart are assumed to 
have independent error terms; for counties within 150 km of each other, spatial correlation of the error term 
is assumed to decline quadratically. K is the number of independent control variables; it includes 47 dummies 
for individual states but neither the government size measure nor the included constant. N is the number of 
observations associated with each specification.

 "Category of Expenditures" is the percentage of general direct expenditures devoted to each of higher 
education, public safety, corrections, police, public health, general health, housing, genreral public welfare, 
categorical welfare, cash assistance welfare, government operations, highways, other transportation, 
sewerage, solid waste management, natural resources, libraries, and parks and recreation; elementary and 
secondary schools is the excluded category.

"Type of Taxes" is the percentage of tax revenue from each of general sales taxes, selective sales taxes, 
license taxes, and individual income taxes; property taxes is the excluded type.

"Intergovernmental Revenue" is log(1+ per capita state intergovernmental revenue) and log(1+ per capita 
federal intergovernmental revenue).

"General Direct Expenditures" is the aggregate of all expenditures by local governments within a county 
excluding intergovernmental, utility, and insurance trust expenditures.

"Own-Sourced Revenue" is the aggregate of all tax, general charge, and miscellaneous revenues received 
by local governments within a county excluding intergovernmental, utility, and insurance trust revenue.

Base Specification Plus
Initial Levels

(K = 126, N = 2388)

-0.0038 -0.0029 -0.0124
(0.0010) (0.0007) (0.0048)

Base Specification Plus
Intergovernmental Revenue

(K = 122, N = 2388)

(0.0009) (0.0007)



Supplemental Table 1: Raw Correlations

A. Correlations among Local Growth Measures, 1970-1990
(3041 U.S. counties)(Per Capita Income Growth is for 1969-1989)

net
 migration

 per capita 
income
growth

median 
house value

growth

net
 migration

1

 per capita 
income growth

0.38 1

median house 
value growth

0.55 0.54 1

B. Correlation of Net Migration with Population and Employment Growth, 1970-1990
(3041 U.S. counties)

net
 migration

population
growth

civilian
employment

growth

net
 migration

1

population
growth

0.95 1

civilian
employment

growth
0.81 0.88 1

C. Correlation of Net Migration Rate by Decade, 1950-1990
(3044 U.S. counties)

1950-60 1960-70 1970-80 1980-90

1950-60 1

1960-70 0.46 1

1970-80 0.14 0.49 1

1980-90 0.29 0.58 0.66 1

Net migration and all growth measures are average annual rates.



(1) (2) (3) (4) (5) (6)

RHS Variables:

State Dummies no yes no yes no yes

center city dummy -0.0030 -0.0025 -0.0008 -0.0008 -0.0011 -0.0010
(0.0011) (0.0011) (0.0005) (0.0005) (0.0009) (0.0008)

metro area dummy 0.0014 0.0019 0.0017 0.0017 0.0026 0.0027
(0.0009) (0.0009) (0.0004) (0.0004) (0.0008) (0.0007)

unemployment rate -0.1035 -0.0650 -0.0623 -0.0376 -0.0799 -0.0469
(0.0163) (0.0151) (0.0106) (0.0098) (0.0173) (0.0170)

unemployment rate if >= 0.075 0.0579 0.0409 0.0158 0.0065 0.0451 0.0382
(0.0105) (0.0095) (0.0059) (0.0054) (0.0107) (0.0097)

% persons in poverty (linear) 0.0505 0.0560 -0.0221 -0.0088 0.0240 0.0186
(0.0236) (0.0231) (0.0166) (0.0149) (0.0255) (0.0224)

% persons in poverty (quadratic) -0.0765 -0.0745 -0.0056 -0.0010 0.0174 0.0161
(0.0163) (0.0156) (0.0101) (0.0100) (0.0157) (0.0146)

% families in poverty -0.0081 -0.0160 0.0646 0.0540 0.0172 0.0322
(0.0181) (0.0178) (0.0129) (0.0116) (0.0190) (0.0176)

% children in poverty -0.0279 -0.0285 -0.0087 -0.0132 -0.0205 -0.0282
(0.0114) (0.0105) (0.0074) (0.0067) (0.0122) (0.0109)

% adults w/ high school education -0.0244 -0.0136 -0.0100 -0.0035 -0.0302 -0.0171
(0.0053) (0.0051) (0.0035) (0.0036) (0.0053) (0.0051)

% adults w/ college education 0.0941 0.0855 0.0493 0.0414 0.0687 0.0488
(0.0156) (0.0154) (0.0087) (0.0083) (0.0162) (0.0149)

% persons 0 to 4 years old -0.0130 0.0170 -0.0280 -0.0051 -0.0910 -0.0460
(0.0400) (0.0396) (0.0225) (0.0224) (0.0364) (0.0365)

% persons 5 to 13 years old 0.0532 0.0752 0.0297 0.0409 0.0186 0.0017
(0.0256) (0.0247) (0.0161) (0.0157) (0.0250) (0.0236)

% persons 14 to 17 years old -0.0918 -0.0557 -0.0044 0.0094 -0.0126 0.0287
(0.0322) (0.0295) (0.0185) (0.0181) (0.0310) (0.0294)

% persons 18 to 21 years old -0.0123 0.0029 -0.0150 -0.0126 -0.0026 0.0015
(0.0136) (0.0139) (0.0075) (0.0076) (0.0127) (0.0123)

% persons 65 or more years old 0.0991 0.1099 -0.0113 -0.0086 0.0129 -0.0018
(0.0285) (0.0279) (0.0146) (0.0148) (0.0259) (0.0246)

% persons 75 or more years old -0.1561 -0.1250 0.0121 0.0251 -0.0120 0.0090
(0.0442) (0.0416) (0.0217) (0.0216) (0.0414) (0.0395)

% persons black (linear) -0.0126 -0.0150 0.0042 0.0039 -0.0075 0.0087
(0.0069) (0.0068) (0.0039) (0.0038) (0.0064) (0.0060)

% persons hispanic (linear) -0.0350 -0.0437 0.0021 0.0047 0.0078 -0.0008
(0.0128) (0.0132) (0.0059) (0.0057) (0.0098) (0.0090)

% persons black (quadratic) -0.0270 -0.0445 -0.0028 -0.0178 0.0736 0.0085
(0.0559) (0.0551) (0.0281) (0.0252) (0.0451) (0.0364)

% persons hispanic (quadratic) 0.0046 -0.0070 -0.0015 -0.0161 0.0605 0.0294
(0.0530) (0.0525) (0.0262) (0.0234) (0.0404) (0.0322)
0.0422 0.0626 -0.0048 0.0080 -0.0920 -0.0354
(0.0581) (0.0573) (0.0289) (0.0259) (0.0463) (0.0372)

% foreign born, 0 to 10 years -0.0835 -0.0795 -0.0624 -0.0799 -0.0423 -0.0629
(0.0349) (0.0331) (0.0240) (0.0231) (0.0374) (0.0335)

% foreign born, 11 to 25 years 0.1097 0.1107 0.0479 0.0473 0.2113 0.1460
(0.0685) (0.0650) (0.0342) (0.0327) (0.0618) (0.0524)

% foreign born, 26 to 45 years 0.1145 0.1341 0.0028 0.0383 0.0401 -0.0266
(0.1071) (0.1030) (0.0530) (0.0503) (0.1222) (0.1072)

% foreign born, 46 or more years -0.0356 0.0185 0.0208 0.0367 0.0178 0.0097
(0.0346) (0.0343) (0.0197) (0.0212) (0.0420) (0.0426)

House Median Value Grwth 

Dependent variables are average annual rates over the 20-year period 1970 to 1990 (1969 to 1989 for income). Standard Errors in 
parantheses are robust to spatial correlation using the Conley spatial estimator discussed in the text and a quadratic weighting scheme 
which imposes independence for counties whose centers are more than 150 km apart. Quadratic variables have had mean removed prior 
to squaring.

Per Capita Income Growth 

Supplemental Table 2: Base Specification (part 1 of 3)

% persons, non-black,
    non-hispanic (quadratic)

Net Migration 



(1) (2) (3) (4) (5) (6)

RHS Variables:

State Dummies no yes no yes no yes

% indus farming -0.0086 -0.0111 0.0036 0.0029 -0.0035 -0.0037
(0.0056) (0.0054) (0.0031) (0.0034) (0.0051) (0.0052)

% indus non-farm agriculture 0.0693 0.0716 0.0185 0.0133 0.0414 0.0529
(0.0192) (0.0190) (0.0107) (0.0108) (0.0179) (0.0179)

% indus mining -0.0498 -0.0459 -0.0148 -0.0104 -0.0021 0.0005
(0.0064) (0.0061) (0.0030) (0.0027) (0.0057) (0.0052)

% indus manufacturing -0.0210 -0.0212 -0.0063 -0.0071 -0.0144 -0.0161
(0.0042) (0.0040) (0.0022) (0.0022) (0.0041) (0.0039)
-0.0522 -0.0463 -0.0217 -0.0174 -0.0299 -0.0273
(0.0165) (0.0143) (0.0057) (0.0054) (0.0084) (0.0077)

% indus wholesale trade -0.0966 -0.0908 -0.0089 -0.0063 -0.0287 -0.0198
(0.0148) (0.0148) (0.0078) (0.0078) (0.0143) (0.0134)

% indus retail trade -0.0248 -0.0276 -0.0212 -0.0222 -0.0084 -0.0180
(0.0097) (0.0094) (0.0051) (0.0051) (0.0091) (0.0083)
0.1350 0.1266 0.0323 0.0310 0.0144 0.0134
(0.0166) (0.0167) (0.0083) (0.0087) (0.0149) (0.0142)

% indus services 0.0194 0.0131 0.0054 0.0024 0.0126 0.0122
(0.0081) (0.0071) (0.0039) (0.0037) (0.0072) (0.0059)
0.0767 0.0676 0.0163 0.0133 0.0256 0.0364
(0.0159) (0.0161) (0.0090) (0.0090) (0.0157) (0.0155)

% occup professional specialty -0.0478 -0.0472 -0.0165 -0.0161 -0.0219 -0.0236
(0.0173) (0.0161) (0.0098) (0.0092) (0.0168) (0.0156)
0.2060 0.1795 0.1001 0.1021 0.1800 0.1651
(0.0527) (0.0507) (0.0281) (0.0269) (0.0465) (0.0447)

% occup sales -0.0189 -0.0120 0.0074 0.0009 -0.0433 -0.0400
(0.0186) (0.0177) (0.0107) (0.0107) (0.0191) (0.0188)

% occup admin support, clerical 0.0227 0.0194 0.0059 0.0051 0.0357 0.0138
(0.0131) (0.0127) (0.0072) (0.0072) (0.0124) (0.0115)

% occup private household -0.0695 -0.0691 0.0336 0.0345 -0.0188 -0.0298
(0.0327) (0.0310) (0.0219) (0.0203) (0.0315) (0.0302)

% occup protective service 0.0754 0.0632 0.0974 0.0965 0.1016 0.0473
(0.0411) (0.0392) (0.0290) (0.0292) (0.0468) (0.0465)

% occup other service 0.0279 0.0296 0.0273 0.0366 0.0251 0.0276
(0.0117) (0.0112) (0.0069) (0.0069) (0.0124) (0.0119)
0.1134 0.1069 0.0337 0.0305 0.0557 0.0595
(0.0113) (0.0116) (0.0066) (0.0066) (0.0111) (0.0106)
0.0325 0.0236 0.0147 0.0072 0.0366 0.0195
(0.0081) (0.0076) (0.0047) (0.0044) (0.0081) (0.0079)
0.1016 0.0840 0.0284 0.0316 0.0962 0.1047
(0.0201) (0.0190) (0.0116) (0.0114) (0.0179) (0.0176)

serious crime rate (linear) 5.3E-08 -2.1E-07 6.5E-10 5.2E-08 -2.4E-06 -1.8E-06
(3.9E-07) (3.8E-07) (2.1E-07) (2.0E-07) (3.9E-07) (3.7E-07)

property crime rate (linear) 2.9E-06 2.9E-06 4.4E-07 4.1E-08 6.5E-06 4.6E-06
(8.7E-07) (8.6E-07) (4.5E-07) (4.3E-07) (8.5E-07) (8.0E-07)

violent crime rate (linear) -9.8E-06 -9.1E-06 -2.8E-06 -3.0E-06 -2.0E-06 -2.1E-06
(2.3E-06) (2.2E-06) (1.3E-06) (1.2E-06) (2.3E-06) (2.1E-06)

serious crime rate (quadratic) -3.1E-11 -5.5E-11 7.4E-12 -8.0E-12 1.2E-10 8.6E-11
(6.4E-11) (6.3E-11) (2.7E-11) (2.8E-11) (5.3E-11) (4.7E-11)

property crime rate (quadratic) -2.3E-10 -1.5E-10 -1.7E-10 -8.0E-11 -9.6E-10 -6.8E-10
(2.0E-10) (1.9E-10) (9.8E-11) (9.1E-11) (1.9E-10) (1.6E-10)

violent crime rate (quadratic) 3.0E-10 -4.0E-10 3.4E-11 2.6E-10 -6.5E-11 -2.5E-10
(2.1E-09) (2.0E-09) (1.5E-09) (1.4E-09) (2.3E-09) (2.0E-09)

Net Migration Per Capita Income Growth House Median Value Grwth 

% occup transportation and
    material moving

% occup machine oprtrs,
    assmblrs, inspctrs

% occup precision production,
    craft, repair

% indus transportation and public
    utilities

Excluded industries are construction and goverment (local, state, and federal). Excluded occupations are farming, forestry, fishing, and 
handlers, equipment cleaners, helpers, laborers.

Supplemental Table 2: Base Specification (continued, part 2 of 3)

% indus finance, insurance, real
    estate

% occup executive, admin,
    managerial

% occup technicians and related
    support

Dependent variables are average annual rates over the 20-year period 1970 to 1990 (1969 to 1989 for income). Standard Errors in 
parantheses are robust to spatial correlation using the Conley spatial estimator discussed in the text and a quadratic weighting scheme 
which imposes independence for counties whose centers are more than 150 km apart. Quadratic variables have had mean removed prior 
to squaring.



(1) (2) (3) (4) (5) (6)

RHS Variables:

State Dummies no yes no yes no yes

ocean coast (log dist | presence) 1.8E-03 -4.3E-03 -9.0E-04 5.7E-04 -2.9E-03 3.0E-03
(4.7E-04) (1.2E-03) (2.5E-04) (6.0E-04) (5.2E-04) (1.1E-03)

great lake  (log dist | presence) -1.3E-04 -4.8E-03 5.5E-04 -1.1E-03 2.5E-03 -3.8E-03
(4.6E-04) (1.1E-03) (2.4E-04) (5.6E-04) (5.3E-04) (1.2E-03)

navigable river (log dist | presence) 1.1E-03 -2.1E-03 2.3E-04 -3.0E-04 8.0E-04 -1.9E-03
(2.7E-04) (5.2E-04) (1.4E-04) (3.0E-04) (2.7E-04) (6.0E-04)

january temperature (linear) 1.2E-03 1.2E-03 2.6E-04 3.1E-04 4.3E-04 7.7E-04
(4.2E-04) (4.3E-04) (2.3E-04) (2.3E-04) (4.6E-04) (4.4E-04)

april temperature (linear) -1.4E-03 -1.7E-03 -4.6E-04 -5.3E-04 -4.1E-03 -1.0E-03
(6.0E-04) (6.7E-04) (3.0E-04) (3.3E-04) (5.9E-04) (6.6E-04)

july temperature (linear) 1.4E-03 1.5E-03 3.4E-04 -4.4E-05 6.7E-04 1.5E-04
(5.5E-04) (6.3E-04) (3.0E-04) (3.1E-04) (6.7E-04) (6.4E-04)

october temperature (linear) -5.2E-04 -7.2E-04 -4.3E-04 -8.4E-05 2.9E-03 -3.0E-04
(9.2E-04) (1.0E-03) (4.9E-04) (5.1E-04) (1.0E-03) (9.6E-04)

january temperature (quadratic) 4.8E-05 5.9E-06 3.0E-05 8.0E-06 5.0E-05 4.2E-05
(1.8E-05) (1.9E-05) (9.6E-06) (1.1E-05) (2.0E-05) (2.0E-05)

april temperature (quadratic) -1.5E-04 -2.5E-05 -6.1E-05 -4.0E-05 -5.9E-05 -2.9E-05
(4.6E-05) (5.4E-05) (2.2E-05) (2.5E-05) (4.2E-05) (4.6E-05)

july temperature (quadratic) -8.2E-05 -8.0E-05 -1.7E-05 -1.2E-05 3.4E-05 7.2E-05
(4.6E-05) (4.5E-05) (2.2E-05) (2.0E-05) (4.9E-05) (3.7E-05)

october temperature (quadratic) 1.7E-04 9.5E-05 1.0E-05 3.9E-05 -8.6E-05 -1.1E-04
(6.3E-05) (6.7E-05) (3.3E-05) (3.5E-05) (6.8E-05) (6.4E-05)

january precipitation (linear) 6.6E-04 2.5E-04 2.2E-04 -8.1E-06 5.2E-04 1.5E-04
(2.3E-04) (2.7E-04) (1.1E-04) (1.4E-04) (2.2E-04) (2.6E-04)

april precipitation (linear) -4.8E-04 -1.6E-04 6.4E-05 3.8E-04 2.6E-04 3.8E-04
(2.7E-04) (3.0E-04) (1.3E-04) (1.4E-04) (2.6E-04) (2.8E-04)

july precipitation (linear) -4.6E-04 -8.2E-04 9.1E-05 -2.4E-04 -3.8E-04 -6.3E-04
(1.3E-04) (2.0E-04) (6.4E-05) (9.8E-05) (1.3E-04) (1.8E-04)

october precipitation (linear) 1.0E-03 1.3E-03 2.8E-04 2.1E-04 7.1E-04 1.0E-03
(2.4E-04) (3.1E-04) (1.2E-04) (1.6E-04) (2.6E-04) (3.1E-04)

january precipitation (quadratic) -2.2E-05 -2.0E-05 -1.6E-05 -9.7E-06 -5.2E-05 -3.3E-05
(9.7E-06) (1.0E-05) (5.7E-06) (5.8E-06) (1.2E-05) (1.1E-05)

april precipitation (quadratic) 1.1E-05 5.9E-05 -4.1E-05 -1.4E-05 7.1E-06 9.8E-05
(3.2E-05) (4.2E-05) (1.7E-05) (2.1E-05) (3.4E-05) (3.8E-05)

july precipitation (quadratic) 8.1E-05 9.8E-05 -3.0E-05 -7.5E-09 -9.9E-06 5.0E-05
(2.3E-05) (2.6E-05) (1.0E-05) (1.3E-05) (2.0E-05) (2.3E-05)

october precipitation (quadratic) -3.1E-05 -2.4E-05 -6.2E-06 2.6E-06 -3.4E-05 -3.5E-05
(3.5E-05) (4.0E-05) (2.2E-05) (2.3E-05) (4.4E-05) (3.9E-05)

slope percent 1.7E-04 9.4E-05 1.6E-04 1.5E-04 3.2E-04 4.0E-04
(1.3E-04) (1.2E-04) (6.4E-05) (6.1E-05) (1.3E-04) (1.2E-04)

altitude (linear) -5.7E-06 -7.3E-06 -3.8E-07 -3.4E-06 -1.7E-06 -7.0E-06
(2.4E-06) (2.6E-06) (1.3E-06) (1.3E-06) (2.5E-06) (2.4E-06)

altitude (quadratic) 6.3E-09 5.1E-09 1.7E-09 2.7E-09 3.9E-09 5.9E-09
(1.4E-09) (1.7E-09) (6.5E-10) (7.8E-10) (1.5E-09) (1.5E-09)

N 2388 2388 2388 2388 2388 2388
R2 0.600 0.649 0.500 0.559 0.593 0.660
Adjusted R2 0.588 0.631 0.485 0.535 0.580 0.642
Sum of Squared Residuals 0.163 0.143 0.050 0.044 0.152 0.127
# of Independent Variables 73 120 73 120 73 120

Net Migration Per Capita Income Growth 

Dependent variables are average annual rates over the 20-year period 1970 to 1990 (1969 to 1989 for income). Standard Errors in 
parantheses are robust to spatial correlation using the Conley spatial estimator discussed in the text and a quadratic weighting scheme 
which imposes independence for counties whose centers are more than 150 km apart. Quadratic variables have had mean removed prior 
to squaring.

House Median Value Grwth 

Ocean coast, Great Lake, and navigable river variables are measured by log distance to the nearest of these from county centers when 
state dummies are not included (columns 1, 3, 5) and by a one/zero presence dummy when state dummies are included (columns 2, 4, 6).

Supplemental Table 2: Base Specification (continued, part 3 of 3)



Variable Obs Mean Std Dev Min Max

Real Per Capita 1972 Expenditure Components ($1992)

General Direct Expenditures 3037 1,161 474 91 8,757
Elementary and Secondary Education 3037 619 203 0 2,689
Higher Education 3037 14 75 0 2,232
Public Safety 3037 50 38 0 545
Public Health 3037 81 114 0 1,582
Public Housing 3037 15 46 0 685
Welfare, Total 3037 49 85 0 663
Welfare, Federal Categorical Programs 3037 22 55 0 580
Government Operations 3037 59 39 0 656
Highways 3037 124 105 0 1,248
Other Transportation 3037 5 17 0 343
Sewers 3037 19 38 0 770
Solid Waste Management 3037 9 10 0 126
Natural Resources 3037 12 28 0 523
Libraries 3037 5 8 0 174
Parks 3037 10 15 0 209

1972 Expenditure Components as % of General Direct Expenditures

Elementary and Secondary Education 3037 0.56 0.12 0.00 0.99
Higher Education 3037 0.01 0.04 0.00 0.67
Public Safety 3037 0.04 0.02 0.00 0.30
Public Health 3037 0.07 0.08 0.00 0.60
Public Housing 3037 0.01 0.03 0.00 0.35
Welfare, Total 3037 0.04 0.05 0.00 0.37
Welfare, Federal Categorical Programs 3037 0.02 0.04 0.00 0.33
Government Operations 3037 0.05 0.02 0.00 0.46
Highways 3037 0.10 0.07 0.00 0.67
Other Transportation 3037 0.00 0.01 0.00 0.21
Sewers 3037 0.02 0.03 0.00 0.40
Solid Waste Management 3037 0.01 0.01 0.00 0.06
Natural Resources 3037 0.01 0.02 0.00 0.44
Libraries 3037 0.00 0.01 0.00 0.10
Parks 3037 0.01 0.01 0.00 0.19

Real Per Capita 1972 Revenue Components ($1992)

Own-Sourced Revenue 3037 703 380 36 4,355
Tax Revenue 3037 502 317 23 4,248
Charges Revenue 3037 140 114 0 1,073
Miscellaneous Revenue 3037 61 80 0 1,859
Property Taxes 3037 458 310 18 4,212
General Sales Taxes 3037 14 30 0 364
Selective Sales Taxes 3037 7 15 0 281
License Taxes 3037 5 13 0 187
Income Taxes 3037 4 22 0 551

1972 Revenue Components as % of Own Revenue

Tax Revenue 3037 0.70 0.14 0.12 0.99
Charges Revenue 3037 0.21 0.14 0.00 0.70
Miscellaneous Revenue 3037 0.09 0.07 0.00 0.85

1972 Tax Components as % of Total Taxes

Property Taxes 3037 0.89 0.11 0.31 1.00
General Sales Taxes 3037 0.04 0.07 0.00 0.47
Selective Sales Taxes 3037 0.02 0.03 0.00 0.33
License Taxes 3037 0.01 0.03 0.00 0.39
Income Taxes 3037 0.01 0.04 0.00 0.49

Supplemental Table 3: Summary Statistics for Components of 
Government Expenditures and Revenue

Variables aggregate expenditures by and revenues from all local governments located within a county including the county 
government (if any), school districts, and any other special districts. 



(1) (2) (3) (4) (5) (6)

RHS Variables:

Controls For Government Size no yes no yes no yes

Percent Gen. Direct 
Expenditures on

Higher Education -0.0144 -0.0083 -0.0018 0.0001 -0.0093 -0.0081
(0.0037) (0.0039) (0.0025) (0.0026) (0.0035) (0.0037)

Public Safety -0.0891 -0.1073 -0.0211 -0.0257 -0.0348 -0.0358
(0.0162) (0.0169) (0.0086) (0.0089) (0.0136) (0.0141)

Public Health -0.0098 -0.0050 -0.0056 -0.0023 -0.0059 -0.0037
(0.0025) (0.0028) (0.0013) (0.0016) (0.0020) (0.0024)

Public Housing -0.0192 -0.0128 -0.0080 -0.0045 -0.0204 -0.0204
(0.0045) (0.0046) (0.0026) (0.0027) (0.0045) (0.0047)

Welfare Total -0.0077 -0.0090 -0.0055 -0.0050 0.0076 0.0071
(0.0090) (0.0089) (0.0054) (0.0053) (0.0093) (0.0093)

Welfare, Fed. Categorical Prgrms -0.0060 -0.0051 -0.0151 -0.0138 -0.0326 -0.0338
(0.0142) (0.0143) (0.0081) (0.0081) (0.0141) (0.0140)

Government Operations 0.0035 -0.0022 0.0071 0.0031 0.0124 0.0133
(0.0098) (0.0091) (0.0051) (0.0057) (0.0111) (0.0118)

Highways 0.0015 0.0005 -0.0019 -0.0018 0.0119 0.0121
(0.0049) (0.0048) (0.0028) (0.0029) (0.0047) (0.0047)

Other Transportation -0.0197 -0.0131 -0.0126 -0.0073 -0.0106 -0.0103
(0.0147) (0.0146) (0.0075) (0.0074) (0.0140) (0.0140)

Sewers -0.0098 -0.0050 -0.0036 0.0003 -0.0102 -0.0102
(0.0112) (0.0110) (0.0054) (0.0053) (0.0066) (0.0068)

Solid Waste Management -0.0782 -0.0857 -0.0456 -0.0483 -0.0936 -0.0935
(0.0276) (0.0276) (0.0146) (0.0147) (0.0244) (0.0244)

Natural Resources 0.0131 0.0181 -0.0117 -0.0103 -0.0246 -0.0222
(0.0112) (0.0112) (0.0069) (0.0069) (0.0117) (0.0117)

Libraries -0.0311 -0.0367 -0.0271 -0.0292 -0.0730 -0.0732
(0.0237) (0.0232) (0.0130) (0.0132) (0.0241) (0.0241)

Parks -0.0376 -0.0269 0.0110 0.0163 -0.0145 -0.0114
(0.0195) (0.0193) (0.0095) (0.0093) (0.0175) (0.0176)

N 2388 2388 2388 2388 2388 2388
R2 0.665 0.670 0.570 0.582 0.672 0.673
Adjusted R2 0.645 0.650 0.545 0.556 0.653 0.653
Sum of Squared Residuals 0.137 0.135 0.043 0.042 0.123 0.122
# of Independent Variables 134 138 134 138 134 138

Supplemental Table 4: Local Growth and Components of Government Expenditure

Dependent variables are average annual rates over the 20-year period 1970 to 1990 (1969 to 1989 for income). Percent spending on 
elementary and secondary education is the excluded expenditure category. Variables included to control for government size (columns 2, 4, 
6) are general direct expenditres and own-sourced revenue in log level and percent of income form. All regressions include a constant, 
dummies for each U.S. state, and the base control set of 73 independent variables enumerated in Table 3.  Standard Errors in parantheses 
are robust to spatial correlation using the Conley spatial estimator discussed in the text and a quadratic weighting scheme which imposes 
independence for counties whose centers are more than 150 km apart.

Net Migration 
 Per Capita

Income Growth 
Housing Median
Value  Growth 



(1) (2) (3) (4) (5) (6)

RHS Variables:

Controls For Government Size no yes no yes no yes

Percent Tax
Revenue from

General Sales Taxes -0.0037 -0.0041 -0.0026 -0.0025 -0.0108 -0.0112
(0.0039) (0.0038) (0.0024) (0.0023) (0.0039) (0.0040)

Selective Sales Taxes -0.0320 -0.0318 -0.0125 -0.0125 -0.0171 -0.0167
(0.0100) (0.0100) (0.0055) (0.0053) (0.0083) (0.0082)

License Taxes 0.0026 -0.0089 0.0247 0.0229 0.0165 0.0094
(0.0165) (0.0165) (0.0078) (0.0078) (0.0121) (0.0122)

Income Taxes -0.0220 -0.0177 -0.0041 -0.0015 -0.0176 -0.0154
(0.0052) (0.0053) (0.0035) (0.0036) (0.0054) (0.0055)

Percent Own
Revenue from

Charges -0.0028 0.0018 -0.0027 -0.0005 -0.0022 0.0003
(0.0018) (0.0021) (0.0009) (0.0011) (0.0015) (0.0019)

Miscellaneous Revenue 0.0008 0.0059 0.0015 0.0017 0.0058 0.0083
(0.0029) (0.0032) (0.0015) (0.0018) (0.0026) (0.0030)

N 2388 2388 2388 2388 2388 2388
R2 0.654 0.658 0.565 0.577 0.664 0.666
Adjusted R2 0.635 0.639 0.541 0.552 0.646 0.647
Sum of Squared Residuals 0.141 0.140 0.043 0.042 0.126 0.125
# of Independent Variables 126 130 126 130 126 130

Dependent variables are average annual rates over the 20-year period 1970 to 1990 (1969 to 1989 for income). 
Percent revenue from property taxes and percent revenue from total taxes are the excluded categories from percent 
of taxes and percent of own revenue, respectively. Variables included to control for government size (columns 2, 4, 
6) are general direct expenditres and own-sourced revenue in log level and percent of income form. All regressions 
include a constant, dummies for each U.S. state, and the base control set of 73 independent variables enumerated in 
Table 3.  Standard Errors in parantheses are robust to spatial correlation using the Conley spatial estimator 
discussed in the text and a quadratic weighting scheme which imposes independence for counties whose centers 
are more than 150 km apart.

Supplemental Table 5: Local Growth and Components of Government Revenue 

Net Migration 
 Per Capita

Income Growth 
Housing Median
Value  Growth 



A. Percent of Adults with High School Degree but No 4-Year College Degree

1970 1980 1990 dx(70-80) dx(80-90)

Intercept -0.101 0.082
(0.001) (0.002)

Net Migration -0.541 0.030
  (70-80) |  (80-90) (0.059) (0.092)
 N 3,038 3,039
 R2 0.060 0.000

B. Percent of Adults with 4-Year College Degree

1970 1980 1990 dx(70-80) dx(80-90)

Intercept 0.039 0.021
(0.001) (0.001)

Net Migration 0.284 0.439
  (70-80) |  (80-90) (0.051) (0.042)
 N 3,038 3,039
 R2 0.039 0.089

C. Percent of Workforce Unemployed

1970 1980 1990 dx(70-80) dx(80-90)

Intercept 0.023 -0.002
(0.001) (0.001)

Net Migration 0.017 -0.348
  (70-80) |  (80-90) (0.034) (0.057)
 N 3,038 3,039
 R2 0.000 0.032

D. Percent of Population Classified as in Poverty

1970 1980 1990 dx(70-80) dx(80-90)

Intercept -0.047 0.007
(0.002) (0.001)

Net Migration -0.590 -0.655
  (70-80) |  (80-90) (0.092) (0.070)
 N 3,038 3,039
 R2 0.028 0.059

Left hand side of table shows raw correlations by decade of the four local attributes. Right hand side shows 
the results from regressing the change in the local attribute (value at end of decade minus value at 
beginning of decade) on contemporaneous net migration (and a constant.) Standard errors in parentheses 
are robust to spatial correlation using the Conley spatial estimator discussed in the text with a weighting 
that declines quadratically to zero for counties whose centers are 150 km apart.

Supplemental Table 6: The Possibility of Reverse Causality
from Net Migration to Local Attributes

1970

1980

1990

1

0.94 1

0.81 0.90 1

1970 1

1980 0.92 1

1990 0.88 0.96 1

1970 1

1980 0.70 1

1990 0.64 0.67 1

1970 1

1980 0.89 1

1990 0.84 0.89 1



A. General Direct Expenditures (per Capita, Real $)

1972 1977 1982 1987 dG(72-77) dG(82-87)

1972 1 Intercept -0.604 0.164
1977 0.76 1 (0.006) (0.003)
1982 0.77 0.79 1 Net Migration -0.219 0.995
1987 0.73 0.74 0.86 1   (70-80) |  (80-90) (0.334) (0.243)

 N 3,021 3,021
 R2 0.000 0.006

B. Current Expenditure As Percent of General Direct Expenditures

1972 1977 1982 1987 dG(72-77) dG(82-87)

1972 1 Intercept -0.155 -0.002
1977 0.18 1 (0.003) (0.002)
1982 0.14 0.29 1 Net Migration -1.041 -1.146
1987 0.17 0.29 0.39 1   (70-80) |  (80-90) (0.161) (0.126)

 N 3,021 3,021
 R2 0.014 0.027

C. Elementary and Secondary School Expenditures As Percent of  General Direct Expenditures

1972 1977 1982 1987 dG(72-77) dG(82-87)

1972 1 Intercept -0.149 0.006
1977 0.58 1 (0.002) (0.001)
1982 0.70 0.62 1 Net Migration 0.145 0.086
1987 0.65 0.58 0.80 1   (70-80) |  (80-90) (0.136) (0.104)

 N 3,021 3,021
 R2 0.000 0.000

D. Income Tax Revenue as Percent of Total Tax Revenue

1972 1977 1982 1987 dG(72-77) dG(82-87)

1972 1 Intercept 0.006 0.003
1977 0.88 1 (0.000) (0.000)
1982 0.83 0.92 1 Net Migration -0.081 0.022
1987 0.81 0.94 0.95 1   (70-80) |  (80-90) (0.027) (0.024)

 N 3,021 3,021
 R2 0.003 0.000

E. Selective Sales Tax Revenue as Percent of Total Tax Revenue

1972 1977 1982 1987 dG(72-77) dG(82-87)

1972 1 Intercept 0.008 0.005
1977 0.79 1 (0.000) (0.001)
1982 0.66 0.82 1 Net Migration -0.014 0.058
1987 0.59 0.72 0.85 1   (70-80) |  (80-90) (0.027) (0.038)

 N 3,021 3,021
 R2 0.000 0.001

Left hand side of table shows raw correlations of various government measures. Right hand side shows the 
results from regressing the change in government behaviour on contemporaneous net migration (and a 
constant.)

Supplemental Table 7: The Possibility of Reverse Causality
from Net Migration to Government Fiscal Policy



Figure 1: Persistence and Variability of
Net Migration, 1950-1990
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A. Positive Change in Productivity

B. Positive Change in Quality of Life

Figure 2: Compensating Wage and
Land Price Differentials
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Figure 3: Dynamic Response to Shocks

A. Negative Capital Shock
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B. Positive Productivity Shock
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C. Positive Quality of Life Shock
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Figure 4: Population Density and Coastal Proximity, 1900 - 1990

Regressions control for weather and topography as listed in Table 3. Ocean costal dummy is 1 
if county center is within 80 km of ocean coast, 0 otherwise. Great Lake coastal dummy is 1 if 
county center is within 80 km of a Great Lake Coast, 0 otherwise. Navigable river coastal 
dummy is 1 if county center is within 40 km of a river navigable in 1970, 0 otherwise.
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B.  Partial Correlations from Level Regression 
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C.  Partial Correlations from Growth Regression 
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Regressions control for coastal proximity and topography as listed in Table 3.  Panel A 
controls for linear and quadratic precipitation in January, April, July, and October. Panel B 
controls for linear and quadratic temperature in these same months. Weather variables are 
from Mendelsohn, Nordhaus, and Shaw (1994).

Figure 5: Population Density and Weather, 1900 - 1990

Partial Correlations from Level Regressions
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Figure 6: Shifts in Marginal Costs and Marginal Benefits
of Local Government Service Provision
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Map 1: Relative Population Density, 1990
(County Relative to U.S. Population Density, 3066 Counties)
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Map 2: Net Migration 1970 to 1990
(Annual Rate of Net Migration; 3039 Counties)


