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What We Cannot Learn from the Irish Experience:
A Fundamental Asymmetry of Asymmetric Shocks*

A simple N-country specific-factor type model with imperfectly mobile labour is
developed. It is shown that the effects of country-specific productivity shocks
hitting a small country are fundamentally asymmetric. A positive shock will be
accommodated by a moderate wage increase and sizeable in-migration,
whereas a negative shock will be accommodated by a significant decrease in
wages and moderate out-migration. The effects of shocks in a monetary union
are discussed and it is argued that the results are consistent with the recent
Irish experience. The welfare effects of small economic fluctuations are also
discussed.
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NON-TECHNICAL SUMMARY

The Paper is concerned with the consequences of country-specific real
shocks in the absence of exchange-rate flexibility. The relevance of the issue
stems in part from the launching of the European Monetary Union, but the
asymmetry identified applies more generally. Furthermore, it is argued that the
results obtained are consistent with the current development in Ireland; in
more precise terms, it is argued that the asymmetry identified may serve as an
explanation of the better-than-expected performance of the Irish economy
during the introduction of the common currency.

The analysis is made in the setting of a simple trade model with imperfectly
mobile workers and competitive markets for goods and labour. The basic
observation is that there is a fundamental asymmetry between inflows of
labour and outflows of labour whenever the setting differs from the much-used
setting with two completely similar countries.

A basic premise of the model is that migration is a key adjustment mechanism
in the absence of exchange-rate flexibility. This premise reflects the fact that
public-sector adjustment mechanisms, e.g. fiscal-policy transfers, which are
capable of counteracting the effects of real country-specific shocks
completely, do not exist. As to wage flexibility, wages are fully flexible in the
model, but the logic of the asymmetry is independent of the assumptions
made in this regard. Put simply, the model shows that the mix of wage
adjustment and migration will be different for positive and negative real shocks
under the circumstances considered.

Workers are assumed to be imperfectly mobile in the sense that each worker
has a preference for living in one particular country which the worker trades off
against his preference for consumption. In more specific terms, each worker
requires a large enough wage premium in order to move from his preferred
country to another country. The strength of the locational preference
described differs among workers; thus, for a given wage premium in one
country, some workers preferring to stay in other countries will move while
some will not move.

As to the background literature, the issue has not been addressed previously
by means of a simple trade model. There has, however, been some work on
optimum currency areas focusing on the significance of country-specific
shocks, e.g. Bayoumi and Eichengreen (1997). There has also been some
discussion about optimal stabilisation policy in a monetary union, e.g. Lane
(1996).

The key result of the Paper is that the accommodation mechanism provided
by labour mobility is more powerful when a small country is exposed to a
positive country-specific shock than when a small country is exposed to a



negative country-specific shock. The intuition is simple: when a small country
is subject to a positive productivity shock, wages in the small country will go
up and there will be immigration. The immigrants will be those workers in
other countries who are most willing to move; i.e. the workers requiring the
smallest compensating wage difference. Since a small country is subject to
the shock there will be a large number of workers willing to move and the
wage differential necessary to restore equilibrium will be small. When, on the
other hand, a small country is subject to a negative country-specific shock,
there will be out-migration. In this case, there is a relatively small pool of
workers from which those most willing to move must come; as a
consequence, the compensating wage difference must be larger.

The implications of this result are that a small country will experience a
relatively small wage increase when it is subject to a positive country-specific
shock, while it will experience a relatively large wage decrease when subject
to a negative shock.

The rewards to the owners of terrain – the country-specific fixed factor in the
model – will conform to a pattern that is essentially the mirror image of the
pattern conformed to by wages. Owners of terrain will benefit greatly from a
positive country-specific shock hitting a small country while they will be hurt
rather mildly by a negative shock. Furthermore, the Paper clarifies the
consequences for a large country of a shock hitting a small country as well as
the consequences for a large country of a shock hitting the large country in
question. It is also shown that a small country with an exceptionally mobile
population (relative to the mobility of the rest of the world) will have returns to
labour and terrain that follow a pattern essentially opposite to that described.

Following the development of the model and the derivation and technical
discussion of the results, the last part of the Paper is devoted to discussing
the welfare implications of the analysis. The paramount conclusion is that the
workers in a small country who do not move are likely to be adversely affected
on average by economic fluctuations. From this follows that a small country
will have strong incentives to avoid or dampen economic fluctuations under
plausible assumptions about the welfare objectives of such a country. It is also
noted that the preferences of owners of terrain (i.e. capital) in a small country
will benefit on average from economic fluctuations.

The Paper concludes with a discussion of the relevance of the results under
more realistic circumstances in terms of unemployment and wage rigidity. It is
argued that the basic messages of the Paper apply under such
circumstances.



4 Lqwurgxfwlrq

Lw lv zhoo xqghuvwrrg wkdw frxqwu|0vshfl�f vkrfnv duh rqh srwhqwldoo| vhulrxv sureohp zkhq d

frpprq fxuuhqf| lv lqwurgxfhg dprqj vhyhudo frxqwulhv1 D fdvh lq txhvwlrq lv wkh lqwurgxfwlrq

ri d qhz frpprq fxuuhqf| lq Hxursh�wkh Hxur1 Zkhq frxqwulhv fdq qr orqjhu dgmxvw wr

frxqwu|0vshfl�f vkrfnv/ riwhq fdoohg dv|pphwulf vkrfnv/ e| dgmxvwphqwv ri wkhlu h{fkdqjh udwhv

vrphwklqj hovh kdv wr dffrpprgdwh wkh vkrfn= zdjhv pxvw eh  h{leoh/ odujh wudqvihuv ehwzhhq

frxqwulhv pxvw eh srvvleoh/ ru oderxu pxvw eh jhrjudsklfdoo| preloh1 Lw lv dq hpslulfdo idfw

wkdw zdjhv vr idu kdyh qrw ehhq yhu|  h{leoh lq Hxursh41 Odujh wudqvihuv ehwzhhq frxqwulhv lq

Hxursh duh gl!fxow wr hqylvdjh xqohvv wkh HX exgjhw lv udglfdoo| lqfuhdvhg1 Ilqdoo| wkhuh lv

pljudwlrq1 Lqghhg/ iuhh prelolw| ri shrsoh lv rqh ri wkh slooduv ri wkh frpprq pdunhw lq Hxursh1

Qhyhuwkhohvv/ oderxu prelolw| lv jhqhudoo| txlwh orz zlwklq wkh Hxurshdq xqlrq1 Wkh prelolw|/

krzhyhu/ ydulhv juhdwo| ehwzhhq gl�huhqw jurxsv ri zrunhuv lq d frxqwu|1 Vfkuùghu +4<<9, vkrzv

wkdw wkh surshqvlw| wr hpljudwh/ gh�qhg dv wkh shufhqwdjh vkduh ri d sduwlfxodu srsxodwlrq

jurxs wkdw hpljudwhv gxulqj rqh |hdu/ ydulhv juhdwo| ehwzhhq gl�huhqw jurxsv ri zrunhuv51 Wkh

surshqvlw| wr hpljudwh dovr gl�huv pdunhgo| dfurvv frxqwulhv61

Wkh dlp ri wklv sdshu lv wr h{soruh wkh h�hfwv ri frxqwu|0vshfl�f vkrfnv lq d zruog zlwk

dw ohdvw wkuhh v|pphwulf frxqwulhv ru zlwk wzr frxqwulhv ri gl�huhqw vl}h1 Wkh uhdvrq iru wklv

surylvr lv wkh lpsruwdqw idfw wkdw vrph frqvhtxhqfhv ri frxqwu|0vshfl�f vkrfnv zloo qhyhu vkrz

xs lq v|pphwulf wzr0frxqwu| prghov1 Wkh rwkhu nh| fkdudfwhulvwlf ri rxu prgho lv wkdw zrunhuv

duh lpshuihfwo| preloh lq wkh vhqvh wkdw wkh zloolqjqhvv wr pljudwh gl�huv lq wkh srsxodwlrq1

Lq suhflvh whupv/ wkh frpshqvdwlqj zdjh gl�huhqwldo qhfhvvdu| wr lqgxfh d zrunhu wr pryh lv

glvwulexwhg lq wkh srsxodwlrq1 Wkh ixqgdphqwdo uhdvrq iru wklv ydu|lqj surshqvlw| wr pljudwh lv

xqlpsruwdqw iru rxu dqdo|vlv1 Lw pd| eh gxh wr ydu|lqj prylqj frvwv�iru lqvwdqfh/ ehfdxvh ri

gl�huhqw hgxfdwlrq ohyhov�ru lw pd| vlpso| eh gxh wr ydu|lqj ghjuhhv ri orfdwlrqdo dwwdfkphqw1

Rxu pdlq uhvxow lv wkdw wkh h�hfwv ri frxqwu|0vshfl�f vkrfnv duh dv|pphwulf lq wkh iroorzlqj

lpsruwdqw vhqvh= d idyrudeoh frxqwu|0vshfl�f vkrfn lq d vpdoo frxqwu| zloo kdyh ohvv gudpdwlf

frqvhtxhqfhv wkdq d vlploduo| vl}hg xqidyrudeoh vkrfn1 Wkdw lv/ d srvlwlyh vkrfn jlyhv d uhodwlyho|

zhdn srvlwlyh h�hfw rq uhdo zdjhv/ zkloh d qhjdwlyh vkrfn jlyhv d vwurqj qhjdwlyh h�hfw1 Wkh

uhdvrq iru wklv lv/ edvlfdoo|/ wkdw wkh htxloleudwlqj vwuhdpv ri pljudwlrq uhtxluh vpdoohu uhodwlyh

zdjh dgmxvwphqwv lq wkh iruphu fdvh wkdq lq wkh odwwhu1 Sxw vlpso|/ wkh vl}h ri wkh frxqwu|

vxemhfw wr wkh vkrfn uhodwlyh wr wkh vl}h ri wkh uhohydqw hfrqrplf hqylurqphqw pdwwhuv1 Iru

sudfwlfdo sxusrvhv wklv phdqv wkdw lw lv plvohdglqj wr h{wudsrodwh wkh h�hfwv ri d srvlwlyh vkrfn

zkhq wu|lqj wr fdofxodwh wkh h�hfwv ri d qhjdwlyh vkrfn1

Wkh irufhv dw zrun lq wkh prgho fdq/ zh eholhyh/ wkurz oljkw rq wkh fxuuhqw ghyhorsphqw lq

Luhodqg1 Wkh edfnjurxqg lv wkh iroorzlqj1 Iru d qxpehu ri uhdvrqv/ wkh ohyho ri hfrqrplf dfwlylw|

4Vhh h1j1 Vlhehuw +4<<:,1

5Iru lqvwdqfh xqlyhuvlw| judgxdwhv lq wkh Vfdqglqdyldq frxqwulhv kdyh d surshqvlw| wr hpljudwh wkdw lv urxjko|

irxu wlphv dv odujh dv zrunhuv zlwk rqo| sulpdu| hgxfdwlrq1

6Gdqhv/ iru lqvwdqfh/ kdyh 519 wlphv dv kljk dyhudjh surshqvlw| wr hpljudwh dv Vzhghv1

4



dqg jurzwk lq Luhodqg zdv vljql�fdqwo| kljkhu wkdq lq wkh uhvw ri wkh Hxur frxqwulhv dw wkh srlqw

lq wlph +wkh wxuq ri wkh |hdu ehwzhhq 4<<; dqg 4<<<, zkhq wkh Hxur zdv odxqfkhg1 Wkhuh zdv

zlghvsuhdg frqfhuq wkdw wklv zrxog ohdg wr wkh pdfurhfrqrplf ghyhorsphqw jhwwlqj rxw ri

kdqg zkhq prqhwdu| srolf| qr orqjhu zdv dydlodeoh dv d uhjxodwru ri hfrqrplf dfwlylw|1 Wkhvh

ihduv kdyh/ krzhyhu/ qrw ehhq eruqh rxw e| wkh ghyhorsphqw1 Udwkhu/ Luhodqg kdv zlwqhvvhg dq

xqsuhfhghqwhg zdyh ri lq0pljudwlrq ri oderxu/ zklfk/ pruhryhu/ lv lq jodulqj frqwudvw wr pxfk ri

Lulvk klvwru|1 Wkh Hfrqrplvw +Dxjxvw 5;/ 4<<<, jlyhv d oxflg dffrxqw ri wkh zdyh ri lppljudwlrq/

srlqwlqj rxw wkdw d odujh sursruwlrq ri wkh zdyh ri lppljudwlrq lv pdgh xs ri wzr fdwhjrulhv=

shrsoh zkr duh h{fhswlrqdoo| preloh gxh wr wkhlu djh dqg wkhlu xs0eulqjlqj/ dqg suhylrxvo|

rxw0pljudwhg Lulvkphq1 Rqh revhuydwlrq pdgh lq wklv sdshu lv wkdw wklv vlwxdwlrq uh hfwv d

jhqhudo idfw�yl}1 wkh idfw wkdw d vpdoo frxqwu| vxemhfw wr d srvlwlyh vkrfn zloo kdyh d odujh

srro ri srwhqwldo lppljudqwv dqg wkdw zdjh lqfuhdvhv qhfhvvdu| wr lqgxfh lppljudwlrq wkhuhiruh

zloo eh prghudwh1 Zlwk wklv revhuydwlrq frphv d yhu| lpsruwdqw frpsohphqwdu| revhuydwlrq�

yl}1 wkdw wklv orjlf zrunv wkh rwkhu zd| zkhq d vpdoo frxqwu| lv vxemhfw wr d qhjdwlyh vkrfn1

Wkh rxw0pljudwlrq qhfhvvdu| wr dffrpprgdwh d qhjdwlyh vkrfn pxvw eh xqghuwdnhq e| zrunhuv

iurp wkh vpdoo srro frqvlvwlqj ri zrunhuv uhvlglqj lq wkh frxqwu| vxemhfw wr wkh vkrfn/ dqg wkh

pdjqlwxgh ri wkh frpshqvdwlqj zdjh fkdqjhv uhtxluhg zloo eh frqvlghudeo| odujhu1

Wklv dv|pphwu| lq wkh h�hfwv ri qhjdwlyh dqg srvlwlyh vkrfnv lv wkh pdlq phvvdjh ri wkh

sdshu1 Lw wxuqv rxw/ krzhyhu/ wkdw wklv dv|pphwu|/ lq dgglwlrq/ kdv lpsolfdwlrqv iru wkh zhoiduh

h�hfwv ri hfrqrplf  xfwxdwlrqv1 Wkh revhuydwlrq wkdw qhjdwlyh h�hfwv ri qhjdwlyh frxqwu|0

vshfl�f vkrfnv duh uhodwlyho| kduvk rq uhdo zdjhv lq whupv ri wkhlu pdjqlwxgh uholhv rq wkh

glvwulexwlrq ri zrunhuv* zloolqjqhvv wr pryh ehlqj hvvhqwldoo| krprjhqhrxv dfurvv frxqwulhv1 Li/

krzhyhu/ d vpdoo frxqwu| kdv dq h{fhswlrqdoo| preloh srsxodwlrq�ru/ wr eh suhflvh/ li d odujh

hqrxjk sursruwlrq ri wkh srsxodwlrq lv zloolqj wr pryh lq uhvsrqvh wr vpdoo zdjh lqfhqwlyhv�wkh

vlwxdwlrq lw idfhv zloo eh gl�huhqw1 Wkhq/ wkh zrunhuv ri wkh frxqwu| lq txhvwlrq zloo dfwxdoo|

ehqh�w rq dyhudjh iurp wkh h{lvwhqfh ri +vpdoo, hfrqrplf  xfwxdwlrqv1 Dowkrxjk ohvv frpshoolqj

hpslulfdoo|/ zh eholhyh wkdw wklv revhuydwlrq lv lpsruwdqw iru xqghuvwdqglqj wkh lqwhudfwlrq

dprqj oderxu prelolw|/ wd{hv dqg hfrqrplf  xfwxdwlrqv1 Li vpdoo0frxqwu| zrunhuv duh qrw

h{fhswlrqdoo| preloh/ wkh rzqhuv ri lppreloh fdslwdo lq vpdoo frxqwulhv duh olnho| wr ehqh�w rq

dyhudjh iurp vpdoo hfrqrplf  xfwxdwlrqv1

Zh suhvhqw ehorz d yhu| vlpsoh prgho wkdw looxvwudwhv rxu srlqw1 Wkh vdph txdolwdwlyh

uhvxow pd| lq sulqflsoh eh vkrzq lq pdq| vwdqgdug wudgh prghov li lpshuihfw idfwru prelolw|

lv dvvxphg1 Rqh h{dpsoh zrxog eh wkh Khfnvfkhu0Rkolq prgho zlwk d frxqwu|0vshfl�f dqg

vhfwru0vshfl�f whfkqrorjlfdo vkrfn1

Zkloh rxu dssurdfk vhhpv qrq0vwdqgdug iru dgguhvvlqj lvvxhv kdylqj wr gr zlwk �dv|pphwulf

vkrfnv� dqg pdfurhfrqrplf  xfwxdwlrqv/ wkhuh kdv ehhq zrun rq uhodwhg lvvxhv lq wkh pdfurhfr0

qrplfv olwhudwxuh1 Dq h{solflw dwwhpsw wr fkdudfwhulvh wkh lqh!flhqf| uhvxowlqj iurp wkh orvv ri

prqhwdu| srolf| dv dq lqvwuxphqw iru ghdolqj zlwk dv|pphwulf vkrfnv lv Odqh +4<<9,> kh vkrzv
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wkdw wkhuh lv lqghhg vxfk d frvw71 Wkhuh kdv dovr ehhq d juhdw ghdo ri glvfxvvlrq ri wkh Hxur

surmhfw vwduwlqj rxw iurp wkh lghd ri �rswlpxp fxuuhqf| duhdv1� Dq h�ruw wr rshudwlrqdolvh

wklv qrwlrq lv Ed|rxpl dqg Hlfkhqjuhhq +4<<:,> wkh| ghyhors dq lqgh{ lqwhqghg wr fdswxuh wkh

hfrqrplf forvhqhvv dprqj Hxurshdq frxqwulhv lq wkh uhohydqw vhqvh1 Ed|rxpl dqg Hlfkhqjuhhq

�qg wkdw srsxodu qrwlrqv ri hfrqrplf �forvhqhvv� dprqj Hxurshdq frxqwulhv duh frq�uphg

e| wkhlu dqdo|vlv1 Wkh| qrwh wkdw hfrqrplf lqwhjudwlrq frqwulexwhv wr eulqjlqj frxqwulhv pruh

forvho| wrjhwkhu lq wkh vhqvh ri wkhlu lqgh{> qrwlqj wkdw prqhwdu| lqwhjudwlrq pd| hqfrxudjh

wudgh wkh| srlqw wr wkh srwhqwldo iru d vhoi0uhlqiruflqj flufoh ri phdvxuhv eulqjlqj wkh frxqwulhv

pruh forvho| wrjhwkhu1

Lq wkh qh{w vhfwlrq zh ghyhors wkh prgho/ dqg lq Vhfwlrq 6 zh dqdo|vh wkh h�hfwv ri frxqwu|0

vshfl�f vkrfnv1 Lq Vhfwlrq 7 zh gljuhvv lqwr vrph whqwdwlyh zhoiduh dqdo|vlv> Vhfwlrq 8 lv d

frqfoxvlrq1

5 Wkh prgho

Wkhuh duh wzr frxqwulhv/ 4 dqg 5/ surgxflqj d jrrg [ xqghu frqvwdqw uhwxuqv xvlqj oderxu/

O/ dqg whuudlq/ W> dv lqsxwv1 Frxqwu| 5 lv vkruwkdqg iru d jurxs ri Q htxdoo|0vl}hg frxqwulhv>

zh zloo uhihu wr frxqwu| 5 erwk dv cwkh odujh frxqwu|* dqg dv cwkh jurxs ri frxqwulhv1*8 W lv

jhrjudsklfdoo| �{hg/ zkloh O fdq pljudwh ehwzhhq frxqwulhv1 Wkh jrrg lv iuhho| wudghg1 Wkh

xwlolw| ixqfwlrq ri zrunhu l ghshqgv rq klv pdwhuldo frqvxpswlrq dqg rq klv frxqwu| ri uhvlghqfh/

m/ dffruglqj wr

X � @ [� � !�+m,> +4,

zkhuh wkh odvw idfwru�h{suhvvlqj wkh orfdwlrq suhihuhqfh�zloo eh vshfl�hg ehorz1 Wkh [0vhfwru

surgxfwlrq ixqfwlrq lq frxqwu| m lv

[� @ DOk
� W

�3k
� > 3 ? � ? 4> +5,

dqg zh fkrrvh wklv jrrg dv qxphudluh vr wkdw lwv sulfh lv s� � 4= Wkh uhdo zdjh +l1h1 wkh lqgluhfw

xwlolw| ri zrunhuv qhw ri wkh orfdwlrq suhihuhqfh, lq frxqwu| m/ $� / lv

$� @ �D

�
W�
O�

�E�3k�

> +6,

zkloh wkh uhwxuq wr whuudlq/ uA� / lv

uA� @ +4� �,D

�
O�

W�

�k

= +7,

7Kh dovr vkrzv wkdw wkh dgmxvwphqwv ri wkh fhqwudo prqhwdu| dxwkrulw| duh htxlydohqw wr wkh reh|lqj ri wkh

�PfNlqqrq uxoh� xqghu �{hg h{fkdqjh udwhv1

8Erwk lqwhusuhwdwlrqv duh dujxdeo| qdwxudo lq wkh oljkw ri rxu wklqnlqj ri frxqwu| 5 dv wkh uhvw ri wkh prqhwdu|

xqlrq1
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γ

f(γ)

1/(N+1)a

0–a

N /(N+1)b

b

Iljxuh 4= Wkh ghqvlw| ixqfwlrq

Wkh uhwxuq wr whuudlq zloo eh glvfxvvhg wrzdug wkh hqg ri Vhfwlrq 61 Zh zloo dvvxph wkdw

frxqwu| 5 lqlwldoo| lv Q wlphv odujhu wkdq frxqwu| 4> l1h1/ wkdw erwk wkh oderxu irufh dqg whuudlq

lv Q wlphv odujhu lq frxqwu| 51 Wklv lpsolhv wkdw lqlwldoo| $� @ $21

Oderxu lv preloh ehwzhhq wkh wzr frxqwulhv exw kdv d orfdwlrqdo eldv1 Wkdw lv/ iru uhdvrqv

vxfk dv odqjxdjh hwf1 lqglylgxdov �qg lw frvwo| wr pljudwh wr wkh rwkhu frxqwu|1 Wkh vl}h ri wkhvh

frvwv ydulhv dprqj djhqwv/ zkloh yluwxdoo| }hur iru vrph lqglylgxdov wkh frvwv pd| eh yhu| odujh

iru rwkhuv1 Lqglylgxdo l zhljkwv xwlolw|/ jlyhq e| wkh uhdo zdjh/ iurp frxqwu| 4 e| !�+4, @ 4���

dqg xwlolw| iurp frxqwu| 5 e| !�+5, @ 4 . ��1 E| frqvwuxfwlrq/ 4@+Q . 4, ri wkh srsxodwlrq

suhihuv vwd|lqj lq frxqwu| 4 dw htxdo zdjhv1 Zh dvvxph wkdw wkh suhihuhqfh sdudphwhu/ ��/ ri

wkhvh zrunhuv lv xqlirupo| glvwulexwhg rq ^�d> 3`/ dqg wkdw wkh suhihuhqfh sdudphwhu iru wkrvh

suhihuulqj frxqwu| 5 lv xqlirupo| glvwulexwhg rq ^3> e`1 Wkdw lv/ �� lv glvwulexwhg rq wkh lqwhuydo

^�d> e` dqg wkh ghqvlw| ixqfwlrq lv

i+�, @

+
4@+Q . 4,d li � ? 3

Q@+Q . 4,e li � � 3
= +8,

Wkxv/ wkh devroxwh vl}h ri d phdvxuhv wkh vwuhqjwk ri wkh orfdwlrqdo eldv iru frxqwu| 4 dqg wkh

vl}h ri e wkh eldv iru frxqwu| 5> wkh glvwulexwlrq lv ghvfulehg lq Iljxuh 41 Zkhq d @ e frxqwu|

5 kdv Q wlphv dv pdq| zrunhuv iru hdfk sduwlfxodu ohyho ri orfdwlrqdo suhihuhqfh +prylqj frvw,>

wklv fdvh fruuhvsrqgv wr wkh qdwxudo uhihuhqfh fdvh zkhuh orfdwlrq suhihuhqfhv duh frpsohwho|

v|pphwulf dfurvv wkh Q . 4 frxqwulhv1

Gh�qlqj � � O�@+O�.O2, dv wkh vkduh ri zrunhuv lq frxqwu| 4/ dq| vlwxdwlrq zkhuh zrunhuv

7



uhvlgh lq wkhlu suhihuuhg frxqwu| +zdjhv qrw qhfhvvdulo| ehlqj htxdo, lv fkdudfwhulvhg e|

� @

+
+d. e�,@+Q . 4,d iru e� ? 3

+e.Qe�,@+Q . 4,e iru e� � 3
+9,

zkhuh e� lv wkh fxw0r� ydoxh ri �> l1h1/ wkh ydoxh iru zklfk hdfk lqglylgxdo zlwk � ? e� fkrrvhv

wr uhvlgh lq frxqwu| 4/ dqg wkh uhvw ri wkh lqglylgxdov fkrrvh wr uhvlgh lq frxqwu| 51 Wkxv/ rxu

lqlwldo vlwxdwlrq zlwk O2 @ QO� +l1h1/ � @ 4@+Q . 4, dqg e� @ 3, dqg zlwk $� @ $2/ lv dq

htxloleulxp zkhuh qr lqglylgxdo zrxog zdqw wr fkdqjh orfdwlrq1

6 Surgxfwlylw| vkrfnv

Zh zloo frqvlghu pxowlsolfdwlyh vkrfnv wr surgxfwlylw|1 Irupdoo|/ d vkrfn wudqvirupv wkh sur0

gxfwlrq ixqfwlrq ri wkh [0vhfwru lq wkh frxqwu| lq txhvwlrq wr

[� @ � �DOk
� W

�3k
� = +:,

D srvlwlyh vkrfn lq frxqwu| 4 wkxv pdnhv frxqwu| 4 pruh h!flhqw lq wkh surgxfwlrq ri wkh

pdqxidfwxulqj surgxfw1

Surgxfwlylw| vkrfnv dqg zdjh  h{lelolw|�wzr uhihuhqfh fdvhv

Wkh pdlq srlqw ri wklv sdshu lv wkh fkdudfwhulvdwlrq ri wkh zd| lq zklfk uhdo zdjhv duh d�hfwhg

e| frxqwu|0vshfl�f vkrfnv zkhq oderxu lv lpshuihfwo| preloh1 Wr foduli| wkh phfkdqlfv ri wkh

prgho/ lw lv khosixo wr frqvlghu wkh wzr srodu fdvhv ri frpsohwho| preloh oderxu rq wkh rqh

kdqg/ dqg lppreloh oderxu rq wkh rwkhu1 Zkloh zh ylhz wkh iruphu fdvh dv phuho| dq lghdolvhg

uhihuhqfh fdvh/ wkh odwwhu zloo eh khosixo iru glvfxvvlqj uhdo0zruog dgmxvwphqw fkdqqhov1

Frpsohwho| preloh oderxu Zkhq oderxu lv frpsohwho| preloh/ zdjhv duh dozd|v htxdolvhg>

$�@$2 @ 4 lqghshqghqwo| ri wkh vkrfn/ �1 Wklv lv looxvwudwhg e| wkh krul}rqwdo olqh lq Iljxuh

51 Vwduwlqj iurp wkh lqlwldo htxloleulxp zlwk 4@+Q . 4, ri wkh oderxu irufh uhvlglqj lq frxqwu|

4/ dqg wkh uhvw ri wkh oderxu irufh lq frxqwu| 5/ d srvlwlyh vkrfn wr wkh [0vhfwru lq frxqwu| 4

ohdgv wr d uhorfdwlrq ri oderxu diwhu zklfk

4

Q
�

�
#

� �

�3k

. 4

A
4

Q . 4

ri wkh oderxu irufh hqgv xs uhvlglqj lq frxqwu| 41 Pruhryhu/ qr dgmxvwphqw frvwv duh lqfxuuhg

gxh wr wklv uh0orfdwlrq> wkh dgmxvwphqw lv lq wklv vhqvh �uvw0ehvw1 Wkh jdlqv/ krzhyhu/ duh qrw

htxdoo| glvwulexwhg zlwk uhdo uhwxuq wr whuudlq lq frxqwu| 5 idoolqj1

8



η

ω1/ ω2

1

1

completely mobile labour

immobile labour

Iljxuh 5= Wkh uhihuhqfh fdvhv

Lppreloh oderxu Zkhq oderxu lv frpsohwho| lppreloh/ zdjh dgmxvwphqw lv wkh rqo| fkdqqho

wkurxjk zklfk wkh hfrqrplhv fdq dgmxvw wr rxwsxw vkrfnv1 Iurp +6, dqg +:, lw iroorzv lpph0

gldwho| wkdw wkh uhodwlyh uhdo zdjh lq wkh frxqwu| vxemhfw wr wkh vkrfn/ �/ lv sursruwlrqdo wr �1

Wkxv/ li wkh vkrfn klwv frxqwu| 4/ wkh udwlr $�@$2 lv sursruwlrqdo wr �> wklv lv looxvwudwhg e|

wkh 780ghjuhh olqh lq Iljxuh 51 Wzr wklqjv duh zruwk qrwlqj uhjduglqj wklv fdvh1 Iluvw/ wkhuh

lv d vrfldo orvv frpsduhg wr wkh fdvh zlwk preloh oderxu> wkh lpprelolw| ri oderxu dprxqwv wr

dq lqh!flhqw zruog doorfdwlrq ri idfwruv1 Vhfrqgo|/ wklv rxwfrph fruuhvsrqgv wr wkh fdvh zlwk

 h{leoh zdjhv1 Lq wkh devhqfh ri zdjh dgmxvwphqw/ xqhpsor|phqw zrxog eh wkh rxwfrph1

Surgxfwlylw| vkrfnv lq wkh vpdoo frxqwu|

Frqvlghu wkh h�hfwv ri d surgxfwlylw| vkrfn � lq frxqwu| 41 Xvlqj +9,/ orqj0uxq htxloleulxp

+diwhu pljudwlrq kdv wdnhq sodfh, pxvw eh fkdudfwhul}hg e|

$�

$2
@

4 . e�
4� e� @

4 . d++Q . 4,�� 4,

4� d++Q . 4,�� 4,
li e� ? 3> +;,

l1h1/ li wkhuh lv pljudwlrq iurp frxqwu| 4 wr frxqwu| 5/ dqg

$�

$2
@

4 . e�
4� e� @

Q . e++Q . 4,�� 4,

Q � e++Q . 4,�� 4,
li e� � 3> +<,

l1h1 li wkh rwkhu fdvh dssolhv1

Iurp +6, zh kdyh

$�

$2
@ �

�
4� �

Q�

��3k

+43,
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ω1/ ω2

1

1

completely mobile labour

immobile labour

Iljxuh 6= Wkh uhodwlyh uhdo zdjh vfkhgxoh iru d vpdoo frxqwu|

Htxdwlrqv +;,/ +<,/ dqg +43, doorz xv wr vroyh iru wkh uhodwlyh uhdo zdjh dqg � dv ixqfwlrqv ri

�1 Iljxuh 6 vkrzv krz wkh uhodwlyh uhdo zdjh fkdqjhv zlwk surgxfwlylw| lq wkh vpdoo frxqwu|1

Wkh vljql�fdqw ihdwxuh ri wkh uhodwlrqvkls ehwzhhq wkh uhodwlyh zdjh/ $�@$2/ dqg wkh vkrfn/ �/

lv wkdw lw lv nlqnhg > wkh +uhodwlyh, zdjh lqfuhdvh uhvxowlqj iurp d srvlwlyh vkrfn lv vpdoohu wkdq

wkh uhodwlyh zdjh ghfuhdvh iroorzlqj d qhjdwlyh vkrfn1

Wr idflolwdwh lqwxlwlrq/ frqvlghu wkh fdvh zkhuh d @ e/ l1h1 zkhuh wkhuh lv qr lqwulqvlf gl�huhqfh

lq wkh glvwulexwlrq ri orfdwlrqdo suhihuhqfh ehwzhhq wkh wzr frxqwulhv1 Zlwkrxw pljudwlrq/

surgxfwlylw| gl�huhqfhv zrxog eh ixoo| uh hfwhg lq wkh uhodwlyh uhdo zdjh dv looxvwudwhg e| wkh

vwhhs olqh lq Iljxuh 61 Li oderxu zhuh shuihfwo| preloh/ rq wkh rwkhu kdqg/ uhodwlyh zdjhv zrxog

vwd| htxdol}hg dv vkrzq lq wkh �jxuh e| wkh krul}rqwdo olqh1 Hylghqwo|/ lpshuihfw oderxu prelolw|

zloo surgxfh dq lqwhuphgldwh rxwfrph1 Wkh uhvsrqvh/ krzhyhu/ lv dv|pphwulf iru srvlwlyh dqg

qhjdwlyh vkrfnv1

Frqvlghu d frxqwu| dw wkh nlqn dw � @ 4 dqg $�@$2 @ 4 1 D srvlwlyh surgxfwlylw| vkrfn

ohdgv wr lppljudwlrq/ exw vlqfh wkh lppljudqwv duh zrunhuv zkr suhihu wr uhvlgh lq frxqwu| 5

wkhuh pxvw eh d frpshqvdwlqj zdjh gl�huhqwldo> wkhuhiruh wkh uhodwlyh uhdo zdjh fxuyh kdv d

vorsh ehwzhhq 3 dqg 4 wr wkh uljkw ri � @ 41 Iru d qhjdwlyh vkrfn/ wkh phfkdqlvp lv vlplodu> wkh

uhodwlyh uhdo zdjh/ $�@$2/ pxvw ghfuhdvh lq rughu wkdw zrunhuv suhihuulqj wr uhvlgh lq frxqwu| 4

kdyh vwurqj hqrxjk lqfhqwlyhv wr pryh wr frxqwu| 51 Wkdw lv/ wkh uhodwlyh uhdo zdjh pxvw idoo lq

wkh vpdoo frxqwu|1 Wkh pdjqlwxghv ri wkh qhfhvvdu| zdjh dgmxvwphqwv duh/ krzhyhu/ ghwhuplqhg

e| wkh �fulwlfdo zrunhu*v� orfdwlrq suhihuhqfh/ e�1 Wklv lqgxfhv wkh dv|pphwu|= zkhq frxqwu| 4

lv vxemhfw wr d srvlwlyh vkrfn/ wkhuh lv d odujh qxpehu ri zrunhuv lq +wkh odujh, frxqwu| 5 wkdw

:



duh doprvw lqgl�huhqw +�� forvh wr }hur exw srvlwlyh, ehwzhhq vwd|lqj dqg prylqj/ dqg wkhuhiruh

d vpdoo dgmxvwphqw ri wkh uhodwlyh zdjh vx!fhv wr uh0hvwdeolvk dq htxloleulxp fkrlfh ri frxqwu|

ri uhvlghqfh1 Zkhq/ rq wkh rwkhu kdqg/ frxqwu| 4 lv vxemhfw wr d qhjdwlyh vkrfn/ pljudqwv

duh frxqwu|04 uhvlghqwv> vlqfh +wkh vpdoo, frxqwu| 4 kdv pxfk ihzhu zrunhuv wkdw duh doprvw

lqgl�huhqw ehwzhhq wkh frxqwulhv/ wkh dgmxvwphqw pxvw glj pxfk ghhshu lqwr wkh glvwulexwlrq

ri zrunhuv1

Lw lv looxvwudwlyh wr vhh wkh h�hfw ri Q jurzlqj odujh1 Zkhq Q jrhv wr lq�qlw|/ wkh uhodwlyh

zdjh dv d ixqfwlrq ri wkh vkrfn frqyhujhv wr wkh orzhu hqyhorsh ri wkh wzr vwudljkw olqhv lq

Iljxuh 61 Lq wklv fdvh/ srvlwlyh vkrfnv duh frxqwhuhg e| lppljudwlrq/ zkloh qhjdwlyh vkrfnv fdq

eh devruehg rqo| e| zdjh ghfuhdvhv1

H�hfwv rq wkh odujh frxqwu|

Frqvlghu qrz wkh h�hfwv rq wkh odujh frxqwu| +frxqwu| 5, ri wkh vkrfn/ �/ klwwlqj wkh vpdoo

frxqwu| +frxqwu| 4, wkdw zh frqvlghuhg deryh1 Wkh irufhv dw zrun ohdg wr h�hfwv wkdw duh

hvvhqwldoo| d pluuru lpdjh ri wkh h�hfwv d frxqwu| 4= lq uhodwlyh whupv wkh vkrfn � klwwlqj

frxqwu| 4 kdv wkh vdph h�hfw dv d vkrfn � @ 4@� klwwlqj frxqwu| 51 D srvlwlyh vkrfn lq frxqwu|

4 +� A 4/ dqg wkxv � ? 4, ohdgv wr pljudwlrq ri doprvw0lqgl�huhqw zrunhuv dqg rqo| plqru zdjh

dgmxvwphqwv> d qhjdwlyh vkrfn lq frxqwu| 4 uhtxluhv wkdw wkh frxqwu|04 uhodwlyh uhdo zdjh idoov

dqg khqfh wkdw wkh frxqwu|05 uhodwlyh zdjh lqfuhdvhv vljql�fdqwo|1 Wkh vlwxdwlrq lv ghslfwhg lq

Iljxuh 7> qrwh wkdw wkh �jxuh ghslfwv wkh frxqwu|05 zdjh uhodwlyh wr wkh frxqwu|04 zdjh/ z2@z�1

Vlqfh zh frqvlghu d vkrfn klwwlqj frxqwu| 4/ wklv slfwxuh vkrzv rqo| uhodwlyh zdjhv> lw lv qrw

d slfwxuh ri wkh uhdo zdjh ri frxqwu|05 zrunhuv/ zklfk lv frqvwdqw +wkh uhdo zdjh lv ghwhuplqhg

e| wkh grphvwlf vkrfn dqg wkh qxpehu ri zrunhuv,1 Wkh slfwxuh grhv/ krzhyhu/ dovr vkrz wkh

fdvh zkhq wkh odujh frxqwu| lv klw e| d vkrfn �1 Lq vxfk d fdvh/ wkh uhdo zdjh lq frxqwu| 5 lv

d�hfwhg/ dqg wkh vlwxdwlrq ghslfwhg lq Iljxuh 7 dssolhv wr wkh uhdo zdjh1 D vljql�fdqw ihdwxuh

ri wklv vlwxdwlrq lv wkh qrq0frqyh{lw| ri wkh uhdo zdjh dw � @ 41 Wklv qrq0frqyh{lw| lpsolhv wkdw

wkh odujh frxqwu| zloo ehqh�w rq dyhudjh iurp vpdoo rxwsxw  xfwxdwlrqv li wkh srolf|pdnhuv lq

wkh odujh frxqwu| kdyh dq remhfwlyh ixqfwlrq wkdw lv doljqhg zlwk wkh uhdo zdjhv ri lwv +fxuuhqw,

flwl}hqv dqg li dgmxvwphqw sureohpv iru vpdoo vkrfnv duh uhodwlyho| vpdoo1

Khwhurjhqhrxv oderxu prelolw|

Lw lv srvvleoh wkdw wkh orfdwlrqdo suhihuhqfhv duh gl�huhqw iru wkh wzr frxqwulhv/ l1h1 wkdw d 9@ e1

Li/ iru lqvwdqfh/ zrunhuv lq wkh odujh frxqwu| duh ohvv preloh +e odujhu, wklv zloo gdpshq wkh

dv|pphwu|1 Li e @ Qd wkh gl�huhqw orfdwlrqdo suhihuhqfhv h{dfwo| frpshqvdwhv iru wkh gl�huhqfh

lq frxqwu| vl}h/ dv fdq hdvlo| eh yhul�hg lq +;, dqg +<,1 Lq wklv fdvh wkh nlqn glvdsshduv1 Lqghhg/

li e A Qd wkh nlqn lv uhyhuvhg1 Lq h�hfw frxqwu| 4 lv qrz wkh odujh frxqwu| lq whupv ri vxsso|

ri preloh zrunhuv�wkh vpdoo frxqwu| kdv d odujhu srro ri zrunhuv zloolqj wr pryh iru hdfk

frpshqvdwlqj zdjh gl�huhqwldo1

Ohw xv frqvlghu lq vrph ghwdlo wkh fdvh zkhuh wkh oderxu irufh lq wkh vpdoo frxqwu| lv

;



υ

ω2/ ω1

1

1

Iljxuh 7= D vkrfn klwwlqj wkh odujh frxqwu|

vljql�fdqwo| pruh preloh wkdq wkh oderxu irufh lq wkh odujh frxqwu|/ l1h1 zkhuh e A Qd1 Lw lv

lpsruwdqw wr vwuhvv wkdw zkloh lw vhhpv sodxvleoh wkdw flwl}hqv ri vpdoo frxqwulhv duh pruh preloh/

wklv frqglwlrq uhtxluhv wkhp wr eh/ lq hvvhqfh/ Q wlphv pruh lqfolqhg wr dffhsw fkdqjlqj wkhlu

frxqwu| ri uhvlghqfh> vwloo/ iru frqwh{wv zkhuh wkh vl}h gl�huhqfh lv qrw wrr odujh wklv fdvh pd|

eh uhohydqw1 Wkh vpdoo frxqwu| wkhq hvvhqwldoo| ehfrphv odujh lq whupv ri preloh flwl}hqv dqg

wkh dujxphqw lv idploldu= li wkhuh lv d srvlwlyh vkrfn wkhuh duh qrz uhodwlyho| ihz zrunhuv lq

frxqwu| 5 zkr duh doprvw lqgl�huhqw wr prylqj> li wkhuh lv d qhjdwlyh vkrfn wkhuh duh uhodwlyho|

pdq| vxfk zrunhuv lq frxqwu| 4 vlqfh e A Qd1 Wkh vlwxdwlrq fdq eh xqghuvwrrg frpsohwho| lq

whupv ri Iljxuh 7= ohw wkh krul}rqwdo d{lv uhsuhvhqw wkh frxqwu|04 vkrfn/ dqg wkh yhuwlfdo d{lv wkh

frxqwu|04 uhodwlyh zdjh1 Djdlq/ zh kdyh d qrq0frqyh{lw| wkdw sodxvleo| ohdgv wr zrunhuv lq wkh

frxqwu| lq txhvwlrq�qrz wkh vpdoo frxqwu| 4�olnho| ehqh�wwlqj iurp vrph rxwsxw yduldelolw|1

Vrph ixuwkhu frpsdulvrqv

Dv wr wkh lpsruwdqfh ri wkh zhljkw ri oderxu lq wkh surgxfwlrq ixqfwlrq/ �/ lw lv hdv| wr vhh wkdw

d orzhu ��l1h1 vwurqjhu ghfuhdvlqj uhwxuqv wr wkh preloh idfwru�zloo lqfuhdvh wkh dv|pphwu|

e| pdnlqj wkh fxuyhv pruh frqfdyh dqg wkh nlqn pruh surqrxqfhg1 Wklv h�hfw fdq eh prvw

vwduno| looxvwudwhg e| frqvlghulqj d k|srwkhwlfdo fdvh zlwk frqvwdqw uhwxuqv wr oderxu/ l1h1 � @ 41

Zlwk frqvwdqw uhwxuqv wr oderxu/ wkh zdjh zrxog eh ghwhuplqhg frpsohwho| e| wkh whfkqrorj|

dqg xqd�hfwhg e| pljudwlrq> l1h1/ lq vxfk d fdvh doo dgmxvwphqwv zrxog eh pdgh e| phdqv

ri pljudwlrq1 Frqvhtxhqwo|/ qr nlqn zrxog dsshdu +uhodwlyh zdjhv dqg surgxfwlylw| zrxog eh

ghvfulehg e| wkh 780ghjuhh olqh,1 Qrwh/ krzhyhu/ wkdw wkhuh zrxog eh dq dv|pphwu| lq uhdolvhg

<



pljudwlrq frvwv lq wkh vhqvh ri wrwdo glvxwlwolw| ri dgmxvwphqw1

Uhwxuqv wr whuudlq�wkh �{hg idfwru

Vr idu zh kdyh ljqruhg zkdw kdsshqv wr wkh uhwxuqv/ uA / wr wkh �{hg idfwru W 1 Iurp +6, dqg +7,

zh vhh lpphgldwho| wkdw wkh h{suhvvlrq +4� �,@Q� vkrzv xs lq wkh uhodwlyh uhwxuqv wr whuudlq

lq wkh wzr frxqwulhv dv zhoo dv lq uhodwlyh zdjhv> zlwk wkh vkrfn � klwwlqj frxqwu| 4/ zh kdyh
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Qrz frqvlghu d srvlwlyh vkrfn/ � A 41 Zh nqrz iurp wkh dqdo|vlv wkdw
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wkh orzhu erxqg fruuhvsrqgv wr ixoo| preloh oderxu/ dqg wkh xsshu erxqg wr lppreloh oderxu1

Wklv lpsolhv wkdw
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dqg khqfh wkdw
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l1h1/ wkdw uhodwlyh uhwxuqv wr whuudlq lq frxqwu| 4 lqfuhdvhv e| dw ohdvw wkh idfwru �/ dqg wkdw wkh

lqfuhdvh lv odujhu li wkhuh lv pljudwlrq1 D vlplodu dqdo|vlv ri d qhjdwlyh vkrfn vkrzv wkdw uhwxuqv

wr whuudlq ghfuhdvh e| dw ohdvw wkh idfwru �/ dqg wkh ghfuhdvh lv odujhu li wkhuh lv pljudwlrq1 Wkxv/

zkloh pljudwlrq gdpshqv wkh h�hfw ri d vkrfn rq zdjhv lw pdjql�hv wkh h�hfw rq wkh uhwxuqv wr

whuudlq1

Wkh uhodwlyh uhwxuqv wr wkh �{hg idfwru lv wkh lqyhuvh ri wkh uhodwlyh uhwxuqv wr oderxu>

hvvhqwldoo|/ uhodwlyh uhwxuqv wr whuudlq lv wkh pluuru lpdjh ri wkh uhodwlyh zdjhv lq wkh 780ghjuhh

olqh1 Wklv lv looxvwudwhg lq Iljxuh 81 Li � A 3=8 ghfuhdvlqj uhwxuqv duh odujhu iru whuudlq/ zklfk

lpsolhv d pruh surqrxqfhg nlqn iru wklv idfwru/ iru � ? 3=8 wkh rssrvlwh lv wuxh1

Wkh lpsolfdwlrqv ri wklv surshuw| ghshqgv rq wkh lghqwlw| ri wkh rzqhuv ri whuudlq1 Vxssrvh

�uvw wkdw whuudlq lv rzqhg e| grphvwlf rzqhuv1 Vrph ri wkh lpsolfdwlrqv duh wkhq txlwh reylrxv1

Wkhuh lv/ iru h{dpsoh/ d frq lfw ri lqwhuhvw ehwzhhq zrunhuv dqg wkh rzqhuv ri whuudlq1 Zkhuhdv

zrunhuv ehqh�w iurp rxw0pljudwlrq lq uhvsrqvh wr qhjdwlyh vkrfnv/ wkh| duh kxuw e| lq0pljudwlrq

lq uhvsrqvh wr srvlwlyh vkrfnv1 Rzqhuv ri whuudlq duh d�hfwhg lq wkh rssrvlwh zd|/ ehlqj kxuw e|

rxw0pljudwlrq dqg khoshg e| lq0pljudwlrq1 D vrphzkdw ohvv reylrxv lpsolfdwlrq lv wkdw zrunhuv

dqg rzqhuv ri whuudlq duh olnho| wr kdyh rssrvlwh suhihuhqfhv uhjduglqj vpdoo  xfwxdwlrqv> lq wkh

pdlq fdvh ghslfwhg lq Iljxuh 8 ri d vpdoo frxqwu| qrw kdylqj dq h{wuhpho| preloh srsxodwlrq/

rzqhuv ri whuudlq zloo ehqh�w rq dyhudjh iurp vpdoo  xfwxdwlrqv zkhuhdv zrunhuv zloo orvh1

Lw lv zruwk srlqwlqj rxw/ krzhyhu/ wkdw lw lv txlwh qdwxudo wr dvvxph wkdw whuudlq +ru fdslwdo,

lv rzqhg e| vrphrqh hovh wkdq grphvwlf flwl}hqv1 Lq vxfk d fdvh/ rzqhuv ri fdslwdo�zkloh kdylqj

wkh suhihuhqfhv ghvfulehg�qhhg qrw hqwhu wkh frqvlghudwlrqv ri d grphvwlf jryhuqphqw1
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Iljxuh 8= Uhodwlyh uhwxuqv wr whuudlq

7 Zhoiduh dvshfwv

Wklv vhfwlrq lv ghyrwhg wr vrph whqwdwlyh glvfxvvlrq ri zhoiduh h�hfwv1 Zh zloo frqvlghu zhoiduh

iru hdfk ri wkh wzr frxqwulhv/ dqg zloo ohw zhoiduh eh gh�qhg e| h{shfwhg zdjhv1 Wkh glvfxvvlrq

zloo eh edvhg rq d qxpehu ri vshfldo exw sodxvleoh fdvhv1 Lq doo fdvhv frqvlghuhg/ zh zloo dvvxph

wkdw prelolw| lv hyhqo| glvwulexwhg dfurvv frxqwulhv> l1h1/ hvvhqwldoo|/ wkdw d @ e1

Frqvlghu �uvw d vpdoo frxqwu| lq wkh fdvh zlwk rzqhuvkls ri whuudlq glvshuvhg lqwhuqdwlrqdoo|1

Qrwh wkdw wkhuh lv qr lqfrqvlvwhqf| ehwzhhq wkh qrwlrq wkdw h{shfwhg uhwxuqv eh htxdolvhg dfurvv

frxqwulhv/ dqg wkh ydulrxv sdwwhuqv ri yduldelolw| ri uhwxuqv hqfrxqwhuhg khuh1 Lq wklv fdvh/ wkh

zrunhuv lq d vpdoo frxqwu| duh idfhg zlwk wkh vlwxdwlrq ghslfwhg lq Iljxuh 61 Wkdw lv/ wkh uhdo

zdjh zloo eh yrodwloh zlwk d grzqzdug eldv fuhdwhg e| wkh nlqn1 Reylrxvo| wkhuh duh vljql�fdqw

zhoiduh frvwv dvvrfldwhg zlwk lglrv|qfudwlf hfrqrplf  xfwxdwlrqv lq vxfk d fdvh1

D vrphzkdw ohvv reylrxv frpsdulvrq lv wkdw ehwzhhq wklv vlwxdwlrq dqg wkh vlwxdwlrq zklfk

lv vlplodu h{fhsw iru zrunhuv ehlqj lppreloh dqg wkhuh ehlqj h{fkdqjh0udwh dgmxvwphqw srvvl0

elolwlhv1 Wkh odwwhu vlwxdwlrq lv fkdudfwhulvhg e| zdjhv ehlqj  h{leoh e| phdqv ri wkh h{fkdqjh

udwh> l1h1/ wkh 780ghjuhh olqh lq Iljxuh 61 Wkxv/ zhoiduh lq wkh vhqvh zh kdyh gh�qhg lw zloo eh

orzhu zkhq h{fkdqjh0udwh  h{lelolw| lv uhsodfhg e| lpshuihfw oderxu prelolw|1

Frqvlghu qh{w d vpdoo frxqwu| zlwk rzqhuvkls ri whuudlq glvshuvhg dfurvv wkh grphvwlf

srsxodwlrq1 Zkhuhdv wkh zhoiduh glvfxvvlrq iurp wkh suhfhglqj sdudjudskv vwloo dssolhv wr

zrunhuv/ grphvwlf zhoiduh ghshqgv dovr rq wkh lqfrphv jhqhudwhg e| rzqhuvkls ri whuudlq1 Dv

lv pdgh fohdu e| wkh glvfxvvlrq derxw uhwxuqv wr whuudlq deryh/ wkh nh| h�hfw ri prelolw| rq d

vpdoo frxqwu| lv wr vkliw wkh jdlqv gxh wr srvlwlyh frxqwu|0vshfl�f vkrfnv iurp grphvwlf zrunhuv
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wr rzqhuv ri grphvwlf whuudlq1 Dv d frqvhtxhqfh/ wkh sd|r� wr rzqhuv ri whuudlq iroorzv wkh

sdwwhuqv ri Iljxuh 81 Wkxv/ zkhqhyhu rzqhuvkls ri whuudlq lv qrw glvwulexwhg xqlirupo| lq wkh

srsxodwlrq/ wkhuh lv olnho| wr eh frq lfwv ri lqwhuhvw ehwzhhq zrunhuv dqg rzqhuv ri whuudlq1

Lq whupv ri wkh frpsdulvrqv pdgh deryh/ rzqhuv ri whuudlq zloo ehqh�w rq dyhudjh iurp vpdoo

hfrqrplf  xfwxdwlrqv1 Dovr/ wkh rzqhuv ri whuudlq zloo eh zlqqhuv rq dyhudjh zkhq h{fkdqjh0

udwh  h{lelolw| lv uhsodfhg e| lpshuihfw oderxu prelolw|1

8 Glvfxvvlrq

Uhdo zruog srolf| glvfxvvlrqv uhjduglqj frxqwu| vshfl�f0vkrfnv fhqwhu rq xqhpsor|phqw1 Lq

rxu prgho zdjhv duh  h{leoh dqg wkh oderxu pdunhw lv lq htxloleulxp1 Krzhyhu/ lq d vhwwlqj

zlwk lq h{leoh zdjhv/ odujh pryhphqwv lq uhodwlyh uhdo zdjhv zrxog wudqvodwh lqwr odujh vzlqjv

lq hpsor|phqw1 Lq sduwlfxodu/ li rqh eholhyhv wkdw zdjhv duh grzqzdug uljlg lw lv qdwxudo wr

wklqn ri wkh dgmxvwphqwv wr qhjdwlyh frxqwu|0vshfl�f vkrfnv lq whupv ri xqhpsor|phqw19

Pruh ixqgdphqwdoo|/ krzhyhu/ wkh edvlf uhvxow ri rxu dqdo|vlv lv lqghshqghqw ri zkhwkhu

idfwru pdunhwv fohdu= idfwru pdunhw suhvvxuhv fuhdwhg e| d srvlwlyh vkrfn duh vpdoohu wkdq wkh

suhvvxuhv fuhdwhg e| dq htxdoo| vl}hg qhjdwlyh vkrfn lq d vpdoo frxqwu|> wkh rssrvlwh lv wuxh iru

d odujh frxqwu| ru d vpdoo frxqwu| zlwk h{wuhpho| kljk oderxu prelolw|1

Iru wkhvh uhdvrqv/ zh eholhyh wkdw wkh edvlf phvvdjhv ri wkh prgho duh ydolg pruh jhqhudoo|1

Wkhuh duh wzr pdlq phvvdjhv1 Iluvw/ lw lv qrw dssursuldwh wr gudz frqfoxvlrqv uhjduglqj wkh

h�hfwv ri qhjdwlyh frxqwu|0vshfl�f vkrfnv rq wkh edvlv ri wkh h{shulhqfh iurp srvlwlyh vkrfnv1

Wkh nh| dgmxvwphqw phfkdqlvp frqvwlwxwhg e| oderxu prelolw| lq uhvsrqvh wr frpshqvdwlqj

zdjh gl�huhqwldov lv ixqgdphqwdoo| dv|pphwulf1 Dv zh qrwhg lq wkh Lqwurgxfwlrq/ wkh fxuuhqw

Lulvk h{shulhqfh vhhpv zhoo lq olqh zlwk wkh prgho/ dqg rxu fdyhdwv duh wkxv sduwlfxoduo| shuwlqhqw

lq wkdw uhjdug1

Wkh rwkhu pdlq phvvdjh ri wkh prgho lv htxdoo| lpsruwdqw1 Wkrvh sduwv ri wkh oderxu irufhv

lq vpdoo frxqwulhv zlwk �{hg h{fkdqjh udwhv wkdw duh ohiw ehklqg zkhq preloh zrunhuv pryh duh

olnho| orvhuv iurp hfrqrplf  xfwxdwlrqv1 Reylrxvo|/ wkh prvw preloh zrunhuv duh zlqqhuv1 Lq

dgglwlrq/ fdslwdo rzqhuv duh olnho| zlqqhuv1 Lw vhhpv dssursuldwh wr xv wr gudz wkh iroorzlqj

frqfoxvlrqv iurp wklv1 Iluvw/ vpdoo frxqwulhv�zklfk zh dvvxph duh jxlghg wr d odujh h{whqw e|

wkhlu qrq0pljudwlqj sduwv ri wkh oderxu irufhv�kdyh jrrg uhdvrqv wr wu| wr dyrlg ru gdpshq

hfrqrplf  xfwxdwlrq1 Wkhvh uhdvrqv duh/ pruhryhu/ vwurqjhu wkdq zhuh wkh fdvh li oderxu zhuh

lppreloh dqg h{fkdqjh udwhv  h{leoh1 Vhfrqgo|/ vpdoo frxqwulhv kdyh jrrg uhdvrqv wr hqfrxudjh

wkh  h{lelolw| ri wkhlu hqwluh oderxu irufhv1 Dowkrxjk wklv jrdo pd| vhhp qdwxudo/ lw vhhpv wkdw

lw pljkw frq lfw zlwk wkh jrdo ri ehfrplqj dqg vwd|lqj dwwudfwlyh iru preloh oderxu1 Zh gr

qrw kdyh vshfl�f srolflhv rq wklv srlqw1 Lq sduwlfxodu/ zh zrxog qrw pdlqwdlq wkdw wkh glvpdo

9Dowkrxjk wkhuh kdv ehhq vrph frqwuryhuv| rq wklv srlqw/ wkh ryhu doo hylghqfh vhhpv �up1 Dnhuori hw do1

+4<<9, surylgh d frpsuhkhqvlyh dvvhvvphqw ri wkh hylghqfh erwk dw wkh �up ohyho dqg lq djjhjdwh gdwd +dv zhoo

dv vrph frpsohphqwdu| hylghqfh,/ dqg frqgoxgh wkdw grzqzdug uljlglw| lv vwurqjo| vxssruwhg1
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dvshfwv ri Lulvk klvwru| lv wkh lghdo euhhglqj iru wkh  h{leoh oderxu fdoohg iru e| wkh prqhwdu|

xqlrq1 Zh eholhyh/ krzhyhu/ wkdw wkh lqvljkw lv lpsruwdqw lq lwv rzq uljkw1
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