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ABSTRACT

Exchange Rate Systems and Macroeconomic Stability*

We examine macroeconomic stability and the properties of the international
transmission of business cycles under three exchange rate systems: a
flexible, a unilateral peg and a single currency. The subjects of study are
Germany and France. EMU increases output and decreases inflation
variability in Germany but it has the opposite effect in France. It induces a
strong negative international transmission of country-specific supply shocks
and amplifies the role of German supply shocks. These two facts may
complicate ECB policy-making.
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NON-TECHNICAL SUMMARY

Monetary arrangements in Europe have varied considerably during the last
twenty years. What began as a loose confederation of currencies in the early
1980s hardened into a DM-zone in the late 1980s and then loosened again
into something akin to a flexible rate system in the early 1990s. A group of EU
formed a currency union in the late 1990s with some EU members opting to
remain outside and maintain a flexible parity vis-à-vis the euro.

 Much of the recent literature on the selection of an international monetary
system (exchange rate regime) has focused on whether the regime is
economically sustainable and at what cost. The subject matter of this Paper,
however, is more traditional, and in our view, more relevant for the EU-issue,
namely what alternative sustained regimes imply for macroeconomic stability,
the international transmission of business cycles and economic welfare.

There exists a voluminous literature dealing with this issue, mostly in the
context of the Mundell-Fleming model. The main insight that has emerged
from this literature is that the targeting of the exchange rate contributes to
greater macroeconomic stability when domestic money demand shocks are
the main source of volatility. For dominant domestic fiscal shocks, a flexible
system fares better. Another important related finding is that, under a flexible
system, fiscal shocks tend to lead to positive, and money demand shocks to
negative international business cycle transmission. The opposite transmission
pattern is predicted under a fixed regime.

The limitations of the original Mundell-Fleming model and its rational
expectations successors are well known. As a result, the last few years have
witnessed attempts to study the international aspects of the business cycle
within fully specified, monetary, general equilibrium models of the world
economy. Broadly speaking, the new models have confirmed – and qualified –
the main insights of the Mundell-Fleming model and have also produced
additional results, in particular regarding the transmission of real shocks.

The present Paper has been motivated by two observations. First, the
comparison of the properties of the exchange rate regimes within general
equilibrium models is still in its infancy and the properties of the single
currency regime remain largely unexplored. And second, and more important,
the modern literature has not asked questions of macroeconomic
stability/international transmission within model economies, which have been
constructed with the intention to match specific real economies. This is an
important omission as the predicted patterns tend to be economic structure
(parameter) specific. Policy evaluation results cannot be obtained from pure
theoretical considerations. They depend on the empirical nature of the
economic relations and on the size and correlation of the shocks to these
relations. Unlike the real international business cycle literature, which has



produced a plethora of country-specific qualitative and quantitative results in
moneyless economies, the monetary international business cycle literature
has offered little information on how particular actual economies would fare
under alternative monetary regimes. The practical importance of this can be
hardly overestimated. For instance, the European Central Bank (ECB) must
decide on the degree of flexibility of the external value of the euro. The new
participants to international monetary affairs – the Eastern European countries
– face the decision of selecting the optimal degree of exchange rate flexibility,
and so on.

The objective of this Paper is to fill this gap. We study macroeconomic
performance under three regimes (a system of flexible rates, a unilateral peg
and monetary union) in a general equilibrium, two-country model with labour
contracts, capital accumulation, active monetary policy (a rule à la Taylor) and
three types of shocks: fiscal, velocity and supply. Germany and France are the
subjects of this study.

We first investigate the international transmission of business cycles. The
pattern is mixed for country-specific supply shocks under a flexible regime,
while the transmission is negative under a fixed and a single currency system.
Monetary shocks are transmitted negatively under a flexible regime but
positively under a fixed regime. Fiscal shocks give rise to positive
transmission independent of the exchange rate system. These findings have
important consequences for the conduct of monetary policy by the ECB as
negative transmission may become the source of frictions. For instance,
France may object to ECB policy tightening in order to cool an overheating
Germany off while she is experiencing a recession.

We then carry out a decomposition of the volatility of economic activity and
prices in terms of seven shocks (the six country-specific shocks plus the
common supply shock). The main source of macroeconomic instability in both
Germany and France is found on the supply side, especially under EMU, with
the common supply shock being more important in France and the own supply
shock being more important in Germany. Interestingly, EMU increases the
susceptibility of the French economy to non-French specific factors while it
has the opposite effect in Germany (German specific factors become more
important). Again this asymmetry might conceivably create some political
difficulties for the ECB.

In the light of these findings we ask whether France and Germany would not
be better off (in terms of macroeconomic stability) if they simply opted for a
system of flexible rates. We find that this is indeed the case for both France
and Germany for output but not for inflation performance.

One may argue that problems of monetary credibility – which we think may
have been exaggerated for France, at least as recent experience is concerned
– and the political ramifications of significant exchange rate movements may



still offer a strong justification for the EMS or EMU (both issues have been
assumed away from the Paper). This may well be the case, but our findings
suggest that the choice of EMU can only draw limited defence from the main
criterion of the optimum currency area, namely, macroeconomic stability.



Lqwurgxfwlrq

Fkdqjhv lq hfrqrplf vwuxfwxuh dqg suhihuhqfhv kdyh riwhq ehhq dvvrfldwhg zlwk wkh uhydoxd0

wlrq ri suhydlolqj lqwhuqdwlrqdo prqhwdu| duudqjhphqwv1 Wklv kdv ohg wr frqvlghudeoh yduldwlrq

lq h{whuqdo prqhwdu| sudfwlfhv erwk ryhu wlph dqg dfurvv frxqwulhv1 Wkh odwhvw pdqlihvwdwlrqv

ri wklv skhqrphqrq duh wkh irupdwlrq ri wkh Hxurshdq Prqhwdu| Xqlrq dqg wkh dedqgrqphqw

ri �{hg h{fkdqjh udwh sdulwlhv lq Vrxwk Hdvw Dvld1

Wkhuh duh edvlfdoo| wzr nh| lvvxhv frqfhuqlqj wkh vhohfwlrq ri dq lqwhuqdwlrqdo prqhwdu|

v|vwhp +h{fkdqjh udwh uhjlph,= +l, zkhwkhu wkh uhjlph lv hfrqrplfdoo| vxvwdlqdeoh dqg dw

zkdw frvw/ dqg +ll, zkdw dowhuqdwlyh/ vxvwdlqhg uhjlphv lpso| iru pdfurhfrqrplf vwdelolw|/

wkh lqwhuqdwlrqdo wudqvplvvlrq ri exvlqhvv f|fohv dqg hfrqrplf zhoiduh1

Lw lv wkh odwwhu lvvxh wkdw lv wkh vxemhfw pdwwhu ri wklv sdshu1 Wkhuh h{lvwv d yroxplqrxv

olwhudwxuh ghdolqj zlwk wklv lvvxh/ prvwo| lq wkh frqwh{w ri wkh Pxqghoo�Iohplqj prgho1 Wkh

pdlq lqvljkw wkdw kdv hphujhg iurp wklv olwhudwxuh lv wkdw wkh wdujhwlqj ri wkh h{fkdqjh udwh

frqwulexwhv wr juhdwhu pdfurhfrqrplf vwdelolw| zkhq grphvwlf prqh| ghpdqg vkrfnv duh wkh

pdlq vrxufh ri yrodwlolw|1 Iru grplqdqw grphvwlf �vfdo vkrfnv/ d  h{leoh v|vwhp iduhv ehwwhu1

Wkh orjlf ehklqg wklv �qglqj lv wkdw/ iru djjuhjdwh ghpdqg vkrfnv/ h{fkdqjh udwh wdujhwlqj

lv htxlydohqw wr lqwhuhvw udwh wdujhwlqj1 Dqg dv Srroh ^4<:3` kdv ghprqvwudwhg/ lqwhuhvw udwh

wdujhwlqj shuirupv zhoo zkhq wkh pdlq vrxufh ri lqvwdelolw| lv irxqg lq wkh �qdqfldo pdunhwv1

Dqrwkhu lpsruwdqw uhodwhg �qglqj lv wkdw/ xqghu d  h{leoh v|vwhp/ �vfdo vkrfnv whqg wr ohdg

wr srvlwlyh dqg prqh| ghpdqg vkrfnv wr qhjdwlyh lqwhuqdwlrqdo exvlqhvv f|foh wudqvplvvlrq

+Gruqexvfk ^4<;;`,1 Wkh rssrvlwh wudqvplvvlrq sdwwhuq lv suhglfwhg xqghu d �{hg uhjlph41

Wkh olplwdwlrqv ri erwk wkh ruljlqdo Pxqghoo�Iohplqj prgho dqg lwv udwlrqdo h{shfwdwlrqv

vxffhvvruv duh zhoo nqrzq1 Dv d uhvxow/ wkh odvw ihz |hduv kdyh zlwqhvvhg dwwhpswv wr vwxg| wkh

lqwhuqdwlrqdo dvshfwv ri wkh exvlqhvv f|foh zlwklq ixoo| vshfl�hg/ prqhwdu|/ jhqhudo htxloleulxp

prghov ri wkh zruog hfrqrp| +vhh Kx ^4<<6`/ Vkodjhqkdxi dqg Zudvh ^4<<8` iru  h{leoh sulfh/

�oltxlglw|� yhuvlrqv dqg Vwrfnpdq dqg Rkdqldq ^4<<6`/ Revwihog dqg Urjr� ^4<<8`/ Fkdul/

Nhkrh dqg PfJudwwdq ^4<<;`/ dqg Udyq ^5333`/ iru d �{hg sulfh yhuvlrq ri vxfk prghov,1

Eurdgo| vshdnlqj/ wkh qhz prghov kdyh frq�uphg � dqg txdol�hg � wkh pdlq lqvljkwv ri

wkh Pxqghoo0 Iohplqj prgho dqg kdyh dovr surgxfhg dgglwlrqdo uhvxowv/ lq sduwlfxodu uhjduglqj

wkh wudqvplvvlrq ri uhdo vkrfnv1

Wkh suhvhqw sdshu pdnhv irxu frqwulexwlrqv1 Iluvw/ lw h{dplqhv wkh surshuwlhv ri lqwhuqd0

wlrqdo prqhwdu| duudqjhphqwv zlwklq d prgho zlwk vwdjjhuhg zdjh frqwudfwv1 Wkh h{lvwlqj

olwhudwxuh uholhv doprvw h{foxvlyho|5 rq dq dowhuqdwlyh iulfwlrq/ qdpho| vwdjjhuhg jrrgv sulfhv

zlwk prqrsrolvwlf frpshwlwlrq dqg grphvwlf fxuuhqf| sulflqj +vhh Ehwwv dqg Ghyhuhx{ ^5333`/

Ghyhuhx{ dqg Hqjho ^5333`/ Gxduwh ^5333`/ Sdssd ^5333`,1 Iru pdq| Hxurshdq frxqwulhv zdjh

4Wkh vwdqgdug udwlrqdo h{shfwdwlrqv prgho zlwk zdjh uljlglwlhv +Wd|oru ^4<<6`, gl�huv iurp wkh LV�OP
prgho frqfhuqlqj wkh wudqvplvvlrq ri prqh| vkrfnv xqghu d  h{leoh h{fkdqjh udwh uhjlph +lw suhglfwv srvlwlyh
wudqvplvvlrq,1

5Nroopdq ^4<<9` dqg Revwihog dqg Urjr� ^4<<;` duh dprqj wkh ihz h{fhswlrqv1
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uljlglwlhv vhhp wr eh dw ohdvw dv 0li qrw pruh0 lpsruwdqw dv sulfh uljlglwlhv1 Vhfrqg/ lw lqyhv0

wljdwhv wkh surshuwlhv ri wkh vlqjoh fxuuhqf| uhjlph/ d uhjlph wkdw kdv uhpdlqhg odujho|

xqh{soruhg zlwklq vwrfkdvwlf jhqhudo htxloleulxp prghov1 Wklug/ lw xvhv d pruh sodxvleoh

prqhwdu| srolf| uxoh1 Qdpho|/ iru wkh �uvw wlph lq wklv olwhudwxuh/ lw doorzv prqhwdu| srolf|

wr eh frqgxfwhg dffruglqj wr d iruzdug orrnlqj Wd|oru uxoh1 Dqg iruwk dqg prvw lpsruwdqw/

lw ghyldwhv iurp wkh h{lvwlqj olwhudwxuh rq dowhuqdwlyh uhjlphv lq wkdw lw dvnv txhvwlrqv ri

pdfurhfrqrplf vwdelolw|2lqwhuqdwlrqdo wudqvplvvlrq zlwklq prgho hfrqrplhv wdkw kdyh ehhq

frqvwuxfwhg zlwk wkh lqwhqwlrq wr pdwfk vshfl�f uhdo hfrqrplhv1 Wklv lv dq lpsruwdqw frq0

vlghudwlrq dv wkh suhglfwhg sdwwhuqv whqg wr eh hfrqrplf vwuxfwxuh +sdudphwhu, vshfl�f1 Dv

Wd|oru ^4<<6` uhpdunv/ �111srolf| hydoxdwlrq uhvxowv fdqqrw eh rewdlqhg iurp sxuh wkhruhwlfdo

frqvlghudwlrqv1 Wkh| ghshqg rq wkh hpslulfdo qdwxuh ri wkh hfrqrplf uhodwlrqv dqg rq wkh

vl}h dqg fruuhodwlrq ri wkh vkrfnv wr wkhvh uhodwlrqv111�1 Xqolnh wkh uhdo lqwhuqdwlrqdo exvlqhvv

f|foh olwhudwxuh zklfk kdv surgxfhg d sohwkrud ri frxqwu| vshfl�f txdolwdwlyh dqg txdqwl0

wdwlyh uhvxowv lq prqh|ohvv hfrqrplhv/ wkh prqhwdu| lqwhuqdwlrqdo exvlqhvv f|foh olwhudwxuh

kdv r�huhg olwwoh lqirupdwlrq rq krz sduwlfxodu dfwxdo hfrqrplhv zrxog iduh xqghu dowhuqd0

wlyh prqhwdu| uhjlphv1 Wkh sudfwlfdo lpsruwdqfh ri wklv fdq eh kdugo| ryhuhvwlpdwhg1 Iru

lqvwdqfh/ wkh Hxurshdq Fhqwudo Edqn HFE pxvw ghflgh rq wkh ghjuhh ri  h{lelolw| ri wkh

h{whuqdo ydoxh ri wkh HXUR1 Wkh qhz sduwlflsdqwv wr lqwhuqdwlrqdo prqhwdu| d�dluv � wkh

hdvwhuq Hxurshdq frxqwulhv � idfh wkh ghflvlrq ri vhohfwlqj wkh rswlpdo ghjuhh ri h{fkdqjh

udwh  h{lelolw|1 Dqg vr rq1

Zh vwxg| pdfurhfrqrplf shuirupdqfh xqghu wkuhh uhjlphv +d v|vwhp ri  h{leoh udwhv/ d

xqlodwhudo shj dqg prqhwdu| xqlrq, lq d jhqhudo htxloleulxp/ wzr frxqwu| prgho zlwk oderu

frqwudfwv/ fdslwdo dffxpxodwlrq/ dfwlyh prqhwdu| srolf| +d uxoh d od Wd|oru, dqg wkuhh w|shv

ri vkrfnv= �vfdo/ yhorflw| dqg vxsso|1 Jhupdq| dqg Iudqfh duh wkh vxemhfwv ri wklv vwxg|1

Zh �uvw lqyhvwljdwh wkh lqwhuqdwlrqdo wudqvplvvlrq ri exvlqhvv f|fohv1 Wkh sdwwhuq lv pl{hg

iru frxqwu| vshfl�f vxsso| vkrfnv xqghu d  h{leoh uhjlph/ zkloh wkh wudqvplvvlrq lv qhjdwlyh

xqghu d �{hg dqg d vlqjoh fxuuhqf| v|vwhp1 Prqhwdu| vkrfnv duh wudqvplwwhg qhjdwlyho| xqghu

d  h{leoh exw srvlwlyho| xqghu d �{hg uhjlph1 Ilvfdo vkrfnv jlyh ulvh wr srvlwlyh wudqvplvvlrq

lqghshqghqw ri wkh h{fkdqjh udwh v|vwhp1 Wkhvh �qglqjv kdyh lpsruwdqw frqvhtxhqfhv iru

wkh frqgxfw ri prqhwdu| srolf| e| wkh HFE dv qhjdwlyh wudqvplvvlrq pd| ehfrph wkh vrxufh

ri iulfwlrqv1

Zh wkhq fduu| rxw d ghfrpsrvlwlrq ri wkh yrodwlolw| ri hfrqrplf dfwlylw| dqg sulfhv lq

whupv ri vhyhq vkrfnv +wkh vl{ frxqwu| vshfl�f vkrfnv soxv wkh frpprq vxsso| vkrfn,1 Wkh

pdlq vrxufh ri pdfurhfrqrplf lqvwdelolw| lq erwk Jhupdq| dqg Iudqfh lv irxqg rq wkh vxsso|

vlgh/ vshfldoo| xqghu HPX/ zlwk wkh frpprq vxsso| vkrfn ehlqj pruh lpsruwdqw lq Iudqfh

dqg wkh rzq vxsso| vkrfn ehlqj pruh lpsruwdqw lq Jhupdq|1 Prqhwdu| vkrfnv duh lpsruwdqw

wrr lq Iudqfh xqghu d  h{leoh uhjlph/ exw wkh| orvh wkhlu vljql�fdqfh lq wkh pryh wr HPX1

Pruhryhu/ wkh HPX lqfuhdvhv wkh vxvfhswlelolw| ri wkh Iuhqfk hfrqrp| wr qrq0Iuhqfk vshfl�f

idfwruv zkloh lw kdv wkh rssrvlwh h�hfw lq Jhupdq| +Jhupdq vshfl�f idfwruv ehfrph pruh
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lpsruwdqw,1 Djdlq wklv dv|pphwu| pd| frqfhlydeo| fuhdwh glohppdv lq HFE srolf|pdnlqj1

Lq wkh oljkw ri wkhvh �qglqjv zh dvn zkhwkhu Iudqfh dqg Jhupdq| zrxog qrw eh ehwwhu r�

+lq whupv ri pdfurhfrqrplf vwdelolw|, li wkh| kdg vlpso| rswhg iru d v|vwhp ri  h{leoh udwhv1

Zh �qg wkdw wklv lv lqghhg wkh fdvh iru Jhupdq| dv idu dv rxwsxw vwdelolw| lv frqfhuqhg +exw

qrw lq dwlrq, exw qrw iru Iudqfh frqfhuqlqj rxwsxw16

Rqh pd| dujxh wkdw sureohpv ri prqhwdu| fuhglelolw| dqg wkh srolwlfdo udpl�fdwlrqv ri

vljql�fdqw h{fkdqjh udwh pryhphqwv pd| vwloo r�hu d vwurqj mxvwl�fdwlrq iru wkh HPV ru wkh

HPX +erwk lvvxhv kdyh ehhq dvvxphg dzd| iurp wkh sdshu,1 Wklv pd| zhoo eh wkh fdvh/ exw

rxu �qglqjv vxjjhvw wkdw wkh fkrlfh ri HPX fdq rqo| gudz olplwhg ghihqvh iurp wkh pdlq

fulwhulrq ri wkh rswlpxp fxuuhqf| duhd/ qdpho|/ pdfurhfrqrplf vwdelolw|1

Wkh sodq ri wkh sdshu lv dv iroorzv1 Vhfwlrq 4 suhvhqwv wkh prgho1 Vhfwlrq 5 ghvfulehv

wkh fkdudfwhulvwlfv ri wkh fdoleudwlrq iru wkh Iuhqfk dqg Jhupdq hfrqrplhv1 Vhfwlrq 6 h{dp0

lqhv wkh wudqvplvvlrq phfkdqlvpv ri lqwhuqdwlrqdo exvlqhvv f|fohv/ zkhuhdv vhfwlrq 7 vwxglhv

wkh vrxufhv ri pdfurhfrqrplf yrodwlolw|1 Vhfwlrq 8 dgguhvvhv wkh txhvwlrq ri wkh ydoxh ri

lpsohphqwlqj HPV dqg HPX1 D �qdo vhfwlrq r�huv vrph frqfoxglqj uhpdunv1

4 Wkh Prgho

414 Grphvwlf Krxvhkrog

Krxvhkrog suhihuhqfhv duh fkdudfwhul}hg e| wkh olihwlph xwlolw| ixqfwlrq=7

Hf

"[
|'f

�|X+F|> c|, +4,

zkhuh 3 ? � ? 4 lv d frqvwdqw glvfrxqw idfwru/ F| ghqrwhv wkh grphvwlf frqvxpswlrq exqgoh

dqg c| lv wkh txdqwlw| ri ohlvxuh hqmr|hg e| wkh uhsuhvhqwdwlyh krxvhkrog/ zklfk dovr idfhv wkh

iroorzlqj wlph frqvwudlqw

c| . k| @ 4 +5,

k| ghqrwh krxuv zrunhg1 Wkh wrwdo wlph hqgrzphqw lv frqvwudlqhg wr 41 X+F|> c|, = Un �
^3> 4` �$ U lv d whpsrudo xwlolw| ixqfwlrq/ lqfuhdvlqj dqg frqfdyh lq lwv wzr dujxphqwv1

Lq hdfk dqg hyhu| shulrg/ wkh uhsuhvhqwdwlyh krxvhkrog idfhv d exgjhw frqvwudlqw ri wkh

irup

]
7

�
t|+v

�,E�|n�+v
�, . h|t



| +v

�,E2|n�+v
�,
�
gv� .G�|n� . h|G2|n� .P|n� � E�| . h|E2|+6,

.U|3�G�| . h|U


|3�G2| .P| .Q| .Z|k| . }|N| � S|F| � S|L| � S|W| +7,

6 Lq d yhu| lpsruwdqw slhfh ri zrun +zklfk xvhv d odujh vfdoh/ udwlrqdo h{shfwdwlrqv/ lpshuihfw lqirupdwlrq/
oderu frqwudfwv prgho,/ Wd|oru ^4<<6`/ �qgv wkdw hpslulfdoo| wkh  h{leoh h{fkdqjh udwh v|vwhp eulqjv derxw
juhdwhu pdfurhfrqrplf vwdelolw| wkdq wkh �{hg uhjlph lq vhyhudo frxqwulhv +Iudqfh dqg Jhupdq| lqfoxghg,1

7.|E�� ghqrwhv pdwkhpdwlfdo frqglwlrqdo h{shfwdwlrqv1 H{shfwdwlrqv duh frqglwlrqdo rq lqirupdwlrq dydlo0
deoh dw wkh ehjlqqlqj ri shulrg |1
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zkhuh t|+v
�, +uhvs1 t
| +v

�,, lv wkh sulfh ri d grphvwlf +uhvs1 iruhljq, frqwlqjhqw +htxlw|,

fodlp dw wkh ehjlqqlqj ri shulrg w/ E�| +uhvs1 E2|, lv wkh qxpehu ri frqwlqjhqw fodlpv wkdw

lv rzqhg e| wkh grphvwlf krxvhkrog dw wkh ehjlqqlqj ri shulrg w1 h| ghqrwhv wkh qrplqdo

h{fkdqjh udwh ehwzhhq wkh grphvwlf dqg wkh iruhljq fxuuhqf|1 G�| +uhvs1 G2|, lv grphvwlf

+uhvs1 iruhljq, erqg kroglqjv e| wkh grphvwlf krxvhkrog1 Wkhvh erqgv fduu| d jurvv udwh

ri uhwxuq ri U|3� +uhvs1 U

|3�,> Z| lv wkh qrplqdo zdjh> S| lv wkh qrplqdo sulfh ri wkh

grphvwlf jrrg1 Wkh krxvhkrog vshqgv rq frqvxpswlrq/ F|/ dqg lqyhvwphqw jrrgv/ L|= Lw dovr

sd|v oxps0vxp wd{hv/ W| dqg uhfhlyhv d qrplqdo oxps�vxp wudqvihu/ Q|/ iurp wkh prqhwdu|

dxwkrulwlhv1 Lw dovr uhfhlyhv lqfrph iurp ohdvlqj fdslwdo/ N|> wr wkh �upv dw wkh udwh ri }|=

Ilqdoo|/ wkh krxvhkrog hqwhuv shulrg w zlwk dq dprxqw ri prqh|/ P|> fduulhg ryhu iurp wkh

suhylrxv shulrg dqg hqgv wkh shulrg zlwk dq dprxqw P|n�=

Prqh| lv khog ehfdxvh ri d fdvk�lq�dgydqfh +FLD, frqvwudlqw rq frqvxpswlrq sxufkdvhv1

Wklv frqvwudlqw wdnhv wkh irup

S|F| � P| +8,

Qrwh wkdw prqh| vshqw lq shulrg w. 4 pxvw eh dftxluhg lq shulrg w=

Fdslwdo dffxpxodwhv dffruglqj wr wkh odz ri prwlrq

N|n� @ �

�
L|
N|

�
N| . +4� �,N| +9,

zkhuh � 5 ^3> 4` ghqrwhv wkh udwh ri ghsuhfldwlrq1 Wkh frqfdyh ixqfwlrq �+=, uh hfwv wkh

suhvhqfh ri dgmxvwphqw frvwv wr lqyhvwphqw1 Lw lv dvvxphg wr eh wzlfh gl�huhqwldeoh dqg

krprjhqhrxv ri ghjuhh 31 Ixuwkhupruh/ zh lpsrvh wzr dvvxpswlrqv wkdw jxdudqwhh wkh

devhqfh ri dgmxvwphqw frvwv lq wkh vwhdg| vwdwh= �+�.��4, @ �.��4 dqg ��+�.��4, @ 41

Wkh ehkdylru ri wkh iruhljq krxvhkrog lv vlplodu1

41414 Wkh grphvwlf uhsuhvhqwdwlyh �up

Wkh grphvwlf uhsuhvhqwdwlyh �up vshfldol}hv lq wkh surgxfwlrq ri d krprjhqhrxv �lqwhuphgl0

dwh� jrrg dffruglqj wr=

\| � D|N
k
| +�|k|,

�3k +:,

zkhuh N| ghqrwhv wkh sk|vlfdo fdslwdo vwrfn dw wkh ehjlqqlqj ri shulrg w1 �| uhsuhvhqwv Kduurg

qhxwudo/ ghwhuplqlvwlf/ whfkqlfdo surjuhvv hyroylqj dffruglqj wr �| @ ��|3�1 � � 4 ghqrwhv wkh

ghwhuplqlvwlf udwh ri jurzwk1 D| lv d vwdwlrqdu|/ h{rjhqrxv/ vwrfkdvwlf whfkqrorjlfdo vkrfn1

Wkh oderu lqgh{ k| lv dq djjuhjdwh ri d frqwlqxxp ri oderu w|shv=

orj+k|, @

]
�

f

orj +k|+l,,gl

zkhuh oderu w|sh l 5 +3> 4, lv fkdudfwhul}hg e| wkh shulrg dw zklfk wkh oderu frqwudfw kdv

ehhq vljqhg1
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Wkh uhsuhvhqwdwlyh �up fkrrvhv krz pxfk fdslwdo dqg oderu wr ohdvh lq shulrg w lq rughu

wr pd{lpl}h lwv h{shfwhg suhvhqw ydoxh

Hf

"[
|'f

�+3> w,+S�|\| �Z|k| � }|N|, +;,

zkhuh S�| lv wkh sulfh ri wkh grphvwlf lqwhuphgldwh jrrg dqg

�+3> w, @
|\

�'f

sr�
sr�n� . g�n�

Wkh iruhljq uhsuhvhqwdwlyh �up dfwv lq d vlplodu zd|1 Iroorzlqj Edfnxv hw do1 ^4<<5`/ zh

dvvxph wkdw wkh grphvwlf/ \�> dqg iruhljq/ \2> lqwhuphgldwh jrrgv duh frpelqhg wr surgxfh

d grphvwlf/ �qdo jrrg/ T> +TW lq wkh iruhljq frxqwu|, zklfk fdq eh xvhg iru frqvxpswlrq

dqg lqyhvwphqw sxusrvhv1 Ilqdo jrrg surgxfwlrq dw krph lv ghvfulehg e| wkh iroorzlqj FHV

ixqfwlrq

T| @
�
$�34\�|

4 . +4� $,�34\2|
4
��*4

+<,

dqg deurdg e|

T

| @

�
$�34\ 


2|
4 . +4� $,�34\ 


�|
4��*4 +43,

\ 

�| ghqrwhv wkh txdqwlw| ri lqwhuphgldwh jrrg l xvhg lq wkh surgxfwlrq ri wkh iruhljq �qdo

jrrg1 � 9 4 lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq grphvwlf dqg iruhljq lqwhuphgldwh jrrgv/

dqg $ 5 +3> 4, lv wkh vkduh ri wkh grphvwlf lqwhuphgldwh jrrg1

41415 Wkh jryhuqphqw

Lq hdfk dqg hyhu| shulrg/ wkh jryhuqphqw dftxluhv dq dprxqw J| ri wkh �qdo jrrg1 Wkh

f|folfdo frpsrqhqw ri jryhuqphqw h{shqglwxuhv +j| @ J|@�|, lv h{rjhqrxvo| ghwhuplqhg e| d

vwdwlrqdu| DU+4, surfhvv vxfk wkdw=

orj+j|, @ �} orj+j|3�, . +4� �}, orj+j, . %}| +44,

zlwk m�}m ? 4 dqg %}| # Q +3> �},1

Wkhvh h{shqglwxuhv duh �qdqfhg e| phdqv ri oxps�vxp wd{dwlrq/ vxfk wkdw

S|J| @ S|W| +45,

41416 Wkh prqhwdu| dxwkrulwlhv

Wkh ehkdylru ri wkh prqhwdu| dxwkrulwlhv ghshqgv rq wkh lqwhuqdwlrqdo prqhwdu| duudqjhphqw

lq sodfh1 Zh h{dplqh wkuhh uhjlphv= D  h{leoh/ d xqlodwhudo shj +e| Iudqfh,/ dqg d vlqjoh

9



fxuuhqf| v|vwhp1 Prqhwdu| dxwkrulwlhv duh dvvxphg wr sxuvxh dfwlyh prqhwdu| srolf|1 Lq

sduwlfxodu/ fhqwudo edqnv duh dvvxphg wr iroorz d Wd|oru uxoh ri wkh irup

orj+U|, @ �o orj+U|3�, . +4� �o, +orjU. �+H|e||n� . �ZH| +orj+�|n�,� orj+�,,, . %o| +46,

zkhuh U| lv wkh jurvv qrplqdo lqwhuhvw udwh/ e|| lv wkh rxwsxw jds8/ �| lv wkh FSL edvhg lq dwlrq

udwh dqg � lv wkh lq dwlrq udwh wdujhw1

Lq doo fdvhv zh zloo dvvxph wkdw wkh vxsso| ri prqh| lqyroyhv dffruglqj wr

P|n� @ �|P| +47,

zkhuh �| lv wkh jurvv udwh ri jurzwk1 Wklv lv vhohfwhg hqgrjhqrxvo| lq rughu wr vdwlvi| wkh

frqvwudlqw lpsrvhg e| wkh qrplqdo lqwhuhvw udwh srolf|1 Xqghu d xqlodwhudo shj/ Iudqfh lv

dvvxphg wr vhohfw wkh jurzwk udwh ri lwv vxsso| ri prqh|/ �|/ lq rughu wr pdlqwdlq d �{hg

II2GP sdulw| +zkloh Jhupdq| sxuvxhv lwv Wd|oru uxoh,1 Wklv srolf| lv lpsohphqwhg e|

vroylqj iru wkh h{fkdqjh udwh dv d ixqfwlrq ri wkh vwdwh yduldeohv ri wkh v|vwhp +d vhw wkdw

lqfoxghv �|, dqg wkhq vhohfwlqj d ydoxh iru �| wkdw vdwlv�hv wkh h{fkdqjh udwh wdujhw/ h=

415 Qrplqdo Zdjh Frqwudfwv

Zh dvvxph wkdw wkh qrplqdo zdjh lv vhw xvlqj d qrplqdo zdjh frqwudfw phfkdqlvp ã od

Fdoyr +4<;6,1 Lq wklv vhwwlqj/ frqwudfwv fdq uhpdlq xqfkdqjhg zlwk suredelolw| +40s, ru hqg

zlwk suredelolw| s lq hdfk dqg hyhu| shulrg1 Lq wkh odwwhu fdvh/ wkh frqwudfw lv uhqhjrwldwhg

rq wkh edvlv ri wkh dydlodeoh lqirupdwlrq dw wkdw wlph1 Lw wkxv iroorzv wkdw s+4 � s,� lv wkh

iudfwlrq ri krxvhkrogv kdylqj d zdjh frqwudfw ri djh m1 Zh wkxv kdyh frqwudfwv wkdw odvw iru

vhyhudo shulrgv dqg hqg udqgrpo|1 D frqwudfw vljqhg dw wlph w lv mxvw wkh vxp ri doo h{shfwhg

Zdoudvldq zdjhv/ zhljkwhg e| wkh vxuylylqj suredelolw| ri wkh frqwudfw

orj+"|, @
"[
�'f

s+4� s,�H| orj
�iZ|n�

�
+48,

zkhuh iZ| ghqrwhv wkh Zdoudvldq zdjh lq shulrg w1 Wkhuhiruh/ d frqwudfw ri djh m dw wlph w

vwlsxodwhv d �{hg qrplqdo zdjh djuhhg xsrq dw wlph w� m / "|3� 1 Xqghu vxfk d frqwudfw wkh

krxvhkrog djuhhv wr vxsso| wkh dprxqw ri oderu ghpdqghg e| wkh �up1

Ohw Z| ghqrwh wkh dyhudjh frqwudfwxdo zdjh/ dqgZ|+l, wkh frqwudfwxdo zdjh ri krxvhkrog

l1 Iurp wkh pd{lpl}dwlrq sureohp ri wkh �up zh kdyh=

Z|+l, @ +4� �,
\|

k|+l,

Dq lpsolfdwlrq ri wklv irupxodwlrq lv wkdw oderu lqfrph/ Z|+l,k|+l,/ lv wkh vdph dfurvv doo

krxvhkrogv19 Wkhq/ wdnlqj orjdulwkpv lq wkh suhylrxv htxdwlrq dqg djjuhjdwlqj ryhu oderu

8e+| ' *L}Et|�3 *L}Et |�/ zkhuh t | ghqrwhv srwhqwldo rxwsxw/ prghohg dv d olqhdu wuhqg1
9Dqrwkhu lpsolfdwlrq ri wklv surshuw| lv wkdw wkh g|qdplf ehkdylru ri doo lqglylgxdov zloo eh wkh vdph1

:



w|shv/ zh jhw=

orj+Z|, @

] �

f
orj+Z|+l,,gl

Dv lq hdfk shulrg/ d iudfwlrq s ri frqwudfwv hqg/ wkhuh duh s+4� s, frqwudfwv vxuylylqj iurp

shulrg w� 4/ dqg wkhuhiruh �+4� �,� iurp shulrg w� m/ vr wkdw wkh dyhudjh zdjh lv=

orj+Z|, @
"[
�'f

s+4� s,�H| orj
�
"|3�

�
+49,

416 Wkh htxloleulxp

Zh qrz wxuq wr wkh ghvfulswlrq ri wkh htxloleulxp ri wkh hfrqrp|1 Uhfdoo wkdw fdslwdo lv

shuihfwo| preloh dfurvv frxqwulhv zkloh oderu lv qrw1

Gh�qlwlrq 4 Dq htxloleulxp ri wklv hfrqrp| lv d vhtxhqfh ri sulfhv

iS|j"|'f @ iZ|>Z


| > }|> }



| > S|> S



| > S�|> S



2|> sr|> s



r|> h|>U|>U



| > g|> g



| j"|'f

dqg d vhtxhqfh ri txdqwlwlhv

iT|j"|'f @ iiTM
| j"|'f> iT8

| j"|'fj

zlwk iTM
| j"|'f @ iF|> F


| > L|> L


| >J|> J


| > V�|n�> V


�|n�> V2|n�> V



2|n�>N|n�>N


|n�> k|> k


| >P|n�>P


|n�j"|'f
dqg iT8

| j"|'f @ i\|> \ 

| > \�|> \



�|> \2|> \



2|> >T|>T



| > N|>N



| > k|> k



| j"|'f vxfk wkdw=

+l, jlyhq d vhtxhqfh ri sulfhv iS|j"|'f dqg d vhtxhqfh ri vkrfnv/ iTM
| j"|'f lv d vroxwlrq wr

wkh uhsuhvhqwdwlyh krxvhkrog*v sureohp>

+ll, jlyhq d vhtxhqfh ri sulfhv iS|j"|'f dqg d vhtxhqfh ri vkrfnv/ iT8
| j"|'f lv d vroxwlrq wr

wkh uhsuhvhqwdwlyh �upv* sureohp>

+lll, jlyhq d vhtxhqfh ri txdqwlwlhv iT|j"|'f dqg d vhtxhqfh ri vkrfnv/ iS|j"|'f fohduv wkh

jrrgv pdunhwv

T| @ F| . L| .J| +4:,

T

| @ F


| . L
| .J

| +4;,

\| @ \�| . \ 

�| +4<,

\ 

| @ \2| . \ 


2| +53,

dqg dovr wkh �qdqfldo dqg fdslwdo pdunhwv1

+ly, Zdjhv duh vhw xvlqj oderu frqwudfwv +48,�+49,1

;



5 Fdoleudwlrq

Wkh prgho lv fdoleudwhg xvlqj txduwhuo| gdwd iru wzr Hxurshdq hfrqrplhv= Iudqfh dqg Jhu0

pdq|1 Wkh vdpsoh: uxqv iurp 4<:3=4 wr 4<<7=71 Zh dvvxph wkdw erwk hfrqrplhv vkduh wkh

vdph vwuxfwxudo sdudphwhuv h{fhsw iru wkh vkrfnv1 Wklv lpsolhv wkdw zh zloo zrun zlwk dyhudjh

udwlrv zkhq fdoleudwlqj wkh hfrqrp|1

�/ wkh glvfrxqw idfwru lq wkh vwdwlrqdu| hfrqrp|/ lv vhw vxfk wkdw krxvhkrogv glvfrxqw wkh

ixwxuh dw d 7( dqqxdo udwh1 � ghwhuplqhv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq iruhljq dqg

grphvwlf jrrgv1 Zh vhw wklv hodvwlflw| ri vxevwlwxwlrq wr 418/ zklfk lpsolhv d ydoxh ri � htxdo

wr 4261; 4 � $ fruuhvsrqgv wr wkh vkduh ri wrwdo lpsruwv lq rxwsxw1 Zh vhw wklv htxdo wr

5419( lq rughu wr pdwfk wkh hpslulfdo frxqwhusduw gxulqj wkdw shulrg1

Wkh lqvwdqwdqhrxv xwlolw| ixqfwlrq lv dvvxphg wr eh ri wkh irup

X+F|> c|, @ orj+F|, . � orj+c|, +54,

zkhuh �/ wkh sdudphwhu wkdw ghwhuplqhv wkh uhodwlyh zhljkw ri frqvxpswlrq ydoxdwlrq lq wkh

whpsrudo xwlolw| ixqfwlrq/ lv vhw vxfk wkdw krxvhkrogv vshqg 68( ri wkhlu wrwdo wlph hqgrzphqw

zrunlqj1

4 � �/ wkh oderu vkduh lv vhw wr 3197 lq rughu wr pdwfk lwv hpslulfdo frxqwhusduw gxulqj

wkdw shulrg1 �> wkh ghwhuplqlvwlf idfwru ri jurzwk/ lv vhw vxfk wkdw wkh dyhudjh hfrqrp|

h{shulhqfhv d 518;( dqqxdo udwh ri jurzwk1 � lv vhw wr 3=3458 fruuhvsrqglqj wr d ydoxh xvhg lq

suhylrxv vwxglhv iru erwk wkh Iuhqfk dqg wkh Jhupdq hfrqrplhv1 * wkh hodvwlflw| ri pdujlqdo

fdslwdo dgmxvwphqw frvw zdv vhw vxfk wkdw wkh prgho pdwfkhv wkh uhodwlyh Iuhqfk yrodwlolw| ri

lqyhvwphqw xqghu d  h{leoh h{fkdqjh udwh uhjlph +iru d kljk hodvwlflw| ri vxevwlwxwlrq ehwzhhq

iruhljq dqg grphvwlf jrrgv,1 Wklv lpsolhv d ydoxh ri * @ �3=48<81

Wkh dyhudjh jurzwk ri qrplqdo edodqfhv lv vhw htxdo wr ;17( shu |hdu dffruglqj wr wkh

gdwd1 Wkh vkduh ri sxeolf h{shqglwxuhv lv vhw wr 4<16( fruuhvsrqglqj wr wkh klvwrulfdo ydoxh

ryhu wkh vdpsoh1

s/ wkh suredelolw| wkdw d frqwudfw h{sluhv lv vhw vxfk wkdw wkh dyhudjh gxudwlrq ri d frqwudfw

lv 7 txduwhuv1<

Zh qrz wxuq wr wkh vwuxfwxuh ri vkrfnv1 Frqfhuqlqj wkh whfkqrorjlfdo vkrfnv/ zh xvh wkh

gdwd dqg ydoxhv iru � wr exlog Vrorz uhvlgxdo vhulhv iru wkh Iuhqfk dqg wkh Jhupdq hfrqrplhv1

Wkh gdwd duh �owhuhg iru d ghwhuplqlvwlf wuhqg1 Zh wkhq hvwlpdwh d YDU+4, prgho ri wkh

irup= �
orj+D|,
orj+D


| ,

�
@

�
�@ #@

#@ �@

��
orj+D|3�,
orj+D


|3�,

�
.

�
%S| . %@|
%S| . %
@|

�
:Wkh uhvxowv gr qrw gl�hu zkhq d vkruwhu vdpsoh lv xvhg +xqwlo 4<;<,1 Lw lv qrw fohdu zklfk shulrg ehvw

fruuhvsrqgv wr d shuihfwo|  h{leoh uhjlph1
;Uhvxowv iru d orz hodvwlflw| ri 318 +4@04, duh dydlodeoh dw kwws=22zzz0yzl1xqleh1fk2dpdnur2ghoodv1kwp
<Wkh uhvxowv zlwk frqwudfwv zlwk gxudwlrq ri 4 dqg ; txduwhuv fdq eh irxqg dw= kwws=22zzz0

yzl1xqleh1fk2dpdnur2ghoodv1kwp1 Wkh pdlq txdolwdwlyh sdwwhuqv duh urexvw zlwk uhjdug wr wkh fkrlfh ri wkh
gxudwlrq sdudphwhu1

<



zkhuh m�@m ? 4/ m#@m ? 4/ m�@�#@m ? 4 dqg m�@.#@m ? 4 iru vdnh ri vwdwlrqdulw|1 %
S| lv d vkrfn

frpprq wr wkh wzr hfrqrplhv xqghu vwxg| dqg %@| dqg %
@| duh wzr frxqwu| vshfl�f vkrfnv1 Zh

gr qrw kdyh dffhvv wr uholdeoh gdwd rq wkh fdslwdo vwrfn lq Iudqfh dqg Jhupdq|1 Zh dvvljqhg

ydoxhv wr wkh sdudphwhuv gh�qlqj wkh whfkqrorj| vkrfnv dv iroorzv= �@ dqg #@ duh uhvshfwlyho|

vhw wr 31:8 dqg 315/ vr wkdw wkh whfkqrorj| vkrfn h{klelwv d �uvw rughu vhuldo fruuhodwlrq ri

31<8/ d ydoxh frpprqo| xvhg lq wkh olwhudwxuh1 Wkh yrodwlolwlhv ri wkh vshfl�f vkrfnv duh vhw e|

pdwfklqj wkh yrodwlolw| ri wkh Iuhqfk dqg Jhupdq rxwsxwv dqg wkh yrodwlolw| ri wkh frpprq

vkrfn lv vhw wr pdnh wkh prgho pdwfkhv wkh furvv�frxqwu| fruuhodwlrqv ri rxwsxw +vhh wdeoh

4,/ xqghu d  h{leoh h{fkdqjh udwh uhjlph431

Wdeoh 4= Yrodwlolwlhv ri whfkqrorj| vkrfnv

H+%2S, H+%2@, H+%
2@ ,

51<855h038 3167;3h038 41399<h037

Wkh jryhuqphqw h{shqglwxuh surfhvvhv zhuh hvwlpdwhg xvlqj vhulhv iru wkh jryhuqphqw

frqvxpswlrq sxufkdvhv1 Wkh| wdnh wkh irup ri DU+4, dqg wkhlu surshuwlhv duh uhsruwhg lq

wdeoh 5

Wdeoh 5= Ilvfdo vkrfnv

�} �
} H+%2}, H+%
}
2,

31<;67 31<6;; 314776H037 31884:h037

Ilqdoo| wkh sdudphwhuv ri wkh qrplqdo lqwhuhvw udwh uxoh zhuh hvwlpdwhg44 xvlqj JPP1

orj+\ |, fruuhvsrqgv wr d olqhdu wuhqg dqg orj+�, wr wkh dyhudjh FSL lq dwlrq ryhu wkh vdpsoh

shulrg1 U| lv wkh lqwhuedqn prqh| udwh lq Iudqfh dqg wkh Orpedug udwh lq Jhupdq|1 �| lv

wkh FSL edvhg lq dwlrq udwh= Wkh frh!flhqwv ri wkh uxoh duh uhsruwhg lq wdeoh 61

Dv fdq eh vhhq/ wkhvh uxohv duh vlplodu wr rwkhu �Wd|oru� w|sh uxohv uhsruwhg lq wkh

olwhudwxuh +h1j1 Fodulgd/ Jdol dqg Jhuwohu ^4<<;`,1 Dffruglqj wr wkh hvwlpdwhg uxohv/ erwk

fhqwudo edqnv sodfh d juhdwhu zhljkw rq h{shfwdwlrqv derxw lq dwlrq1 Wkh Iuhqfk fhqwudo

edqn iroorzv d udwkhu pruh djjuhvvlyh vkruw whup prqhwdu| srolf|451

Xqghu HPX/ wkh HFE lv dvvxphg wr xvh d srolf| uxoh zkrvh sdudphwhuv duh wkh zhljkwhg

dyhudjh ri wkh wzr qdwlrqdo uxohv/ zlwk htxdo zhljkwv1
43Iru wkh kljk hodvwlflw| ri vxevwlwxwlrq ehwzhhq iruhljq dqg grphvwlf jrrgv dqg iru wkh ehqfkpdun ri rqh

shulrg zdjh frqwudfwv1
44Ehfdxvh ri gdwd sureohpv/ wkh vdpsoh xvhg lq wkh hvwlpdwlrq ri wkh Wd|oru uxohv fryhuv wkh 4<;604<<7

shulrg1
45Qrw lq whupv ri wkh dyhudjh lq dwlrq wdujhw exw lq whupv ri ghyldwlrqv iurp wkdw wdujhw1
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Wdeoh 6= Wd|oru uxohv

�o �+ �Z M�Vwdw H+%2o,

Jhupdq| 31:<49 3139;64 415533 91<< 319:87h039
+3136;5, +313585, +3167:5, ^961;6`

Iudqfh 31;39< 314<43 41;;35 :14< 3144:7h038
+3137;<, +313844, +316<78, ^94199`

Qrwh= vwdqgdug ghyldwlrq lq sduhqwkhvlv

s�ydoxh lq eudfnhwv

Wkh prgho lv orj�olqhdul}hg durxqg lwv ghwhuplqlvwlf vwhdg| vwdwh1 Wkh uhvxowlqj olqhdu/

g|qdplf v|vwhp lv wkhq vroyhg xvlqj wkh phwkrg ri Eodqfkdug dqg Ndkq ^4<;3`1

6 Wkh wudqvplvvlrq ri glvwxuedqfhv

Wklv vhfwlrq lv ghyrwhg wr wkh dqdo|vlv ri wudqvplvvlrq ri vkrfnv dfurvv frxqwulhv1 Wdeohv 7�:

uhsruw wkh lpsdfw hodvwlflw| ri rxwsxw/ lq dwlrq/ qrplqdo lqwhuhvw udwh/ wkh qrplqdo h{fkdqjh

udwh dqg wkh whupv ri wudgh zlwk uhjdug wr hdfk vkrfn xqghu hdfk lqwhuqdwlrqdo prqhwdu|

duudqjhphqw1 Vhyhq h{rjhqrxv vkrfnv duh frqvlghuhg= Frxqwu| vshfl�f surgxfwlylw|/ jryhuq0

phqw h{shqglwxuh dqg prqhwdu| vkrfnv> dqg d frpprq vxsso| vkrfn1 Zh uhsruw uhvxowv iru

d kljk hodvwlflw| ri vxevwlwxwlrq ehwzhhq grphvwlf dqg iruhljq jrrgv iru dq hfrqrp| zlwk

Fdoyr oderu frqwudfwv wkdw kdyh dq dyhudjh gxudwlrq ri 7 txduwhuv146

614 Frpprq vxsso| vkrfnv

Frqvlghu �uvw d frpprq/ srvlwlyh vxsso| vkrfn wkdw klwv wkh wzr hfrqrplhv vlpxowdqhrxvo|1

Zkloh rxwsxw lq erwk hfrqrplhv lqfuhdvhv dqg wkh lq dwlrq udwh ghfuhdvhv/ dq lpsruwdqw

dv|pphwu| dulvhv1 Qdpho|/ Iuhqfk rxwsxw uhvsrqgv pruh wkdq wkh Jhupdq +31<; yv 319<,

zkloh Iuhqfk lq dwlrq uhvsrqgv ohvv wkdq wkh Jhupdq +04169 yv 05155,1 Wkh dv|pphwulf

uhvsrqvh lv gxh wr gl�huhqfhv lq wkh frqgxfw ri prqhwdu| srolf| lq wkh wzr frxqwulhv +vhh

wdeoh 6,1 Iluvw/ qrwh wkdw prqhwdu| srolf| lv surf|folfdo1 D srvlwlyh vxsso| vkrfn ghfuhdvhv

lq dwlrq ehorz lwv wdujhw ohyho dqg lqgxfhv h{sdqvlrqdu| prqhwdu| srolf|1 Wkh idfw wkdw wkh

Iuhqfk fhqwudo edqn uhdfwv pruh djjuhvvlyho| wkdq wkh Jhupdq Edqn wr ghyldwlrqv ri h{shfwhg

lq dwlrq iurp wdujhw lpsolhv pruh h{sdqvlrqdu| srolf| lq Iudqfh +d orzhu uhdo lqwhuhvw udwh,/

d orzhu uhgxfwlrq lq lq dwlrq dqg d odujhu h{sdqvlrq lq rxwsxw1

Wkh frpprq vxsso| vkrfn dovr zhdnhqv wkh Iuhqfk Iudqf1 Xqghu d xqlodwhudo h{fkdqjh

udwh shjjlqj +XHUS, uhjlph/ wkh Iuhqfk fhqwudo edqn pxvw suhyhqw wkh ghsuhfldwlrq ri wkh

Iuhqfk iudqf1 Wklv uhtxluhv frqwudfwlrqdu| prqhwdu| srolf| zklfk h{djjhudwhv wkh uhgxfwlrq
46Wkh uhdghu lv uhihuuhg wr kwws=22zzz0yzl1xqleh1fk2dpdnur2uhvhdu2uhvhd1kwp iru uhvxowv rewdlqhg zlwk 4

dqg ; txduwhuv1
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Wdeoh 7= Frpprq vxsso| vkrfnv

IHU XHUS HPXE@�
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+d, Lq wkh fdvh ri HPX/ wkh uhsruwhg lqwhuhvw udwh uxoh fruuhvsrqgv
wr wkdw ri wkh HFE1

lq Iuhqfk lq dwlrq +041;6 xqghu XHUS yhuvxv 04168 xqghu IHU,1 Zlwk �{hg qrplqdo zdjhv/

wkh odujhu uhgxfwlrq lq lq dwlrq wudqvodwhv lqwr d odujhu lqfuhdvh lq wkh uhdo zdjh udwh/ zklfk

uhvwudlqv wkh lqfuhdvh lq wkh ghpdqg iru oderu +wkdw dulvhv irup kljkhu surgxfwlylw|, dqg khqfh

rxwsxw1 Dw wkh vdph wlph/ wkh vwdelol}dwlrq ri wkh qrplqdo h{fkdqjh udwh olplwv wkh ghjuhh

ri uhdo ghsuhfldwlrq ri wkh Iuhqfk Iudqf/ olplwlqj wkh jdlqv lq Iuhqfk frpshwlwlyhqhvv1 Erwk

ri wkhvh h�hfwv pdnh wkh uhvsrqvh ri Iuhqfk rxwsxw wr eh vpdoohu xqghu XHUS +31:3, wkdq

xqghu IHU +31<;,1 Khqfh/ wkh �{hg h{fkdqjh udwh uhjlph vwdelol}lqj wkh Iuhqfk hfrqrp| lq

wkh idfh ri frpprq vxsso| vkrfnv1

Wkh uhvsrqvh ri rxwsxw lq juhdwhu lq Jhupdq| qxw vpdoohu lq Iudqfh xqghu HPX uhodwlyh

wr wkdw xqghu d  h{leoh v|vwhp1 Wklv lv gxh wr wkh idfw wkdw wkh HFE srolf| lv pruh surf|folfdo

wkdq wkdw ri wkh Exqghvedqn exw ohvv surf|folfdo ri wkdw ri wkh Iuhqfk fhqwudo edqn xqghu

 h{leoh udwhv1

615 Vshfl�f vxsso| vkrfnv

Frqvlghu �uvw d srvlwlyh Iuhqfk vxsso| vkrfn xqghu d  h{leoh h{fkdqjh udwh v|vwhp1 Lw

lqfuhdvhv grphvwlf hpsor|phqw dqg rxwsxw/ orzhuv wkh udwh ri lq dwlrq dqg ohdgv wr d qrplqdo

dssuhfldwlrq exw d uhdo ghsuhfldwlrq ri wkh Iuhqfk Iudqf1 Wkh lpsuryhphqw lq Iuhqfk wudgh

frpshwlwlyhqhvv +uhdo ghsuhfldwlrq, vkliwv ghpdqg dzd| iurp wkh Jhupdq jrrg 0dv orqj dv

grphvwlf dqg iruhljq jrrgv duh jrrg vxevwlwxwhv0 dqg lv ghwulphqwdo wr Jhupdq rxwsxw +0

3145,1 Lqwhuhvwlqjo|/ wkh wudqvplvvlrq ri Jhupdq vshfl�f vxsso| vkrfnv wr Iudqfh lv srvlwlyh

ehfdxvh hyhq lq wklv fdvh wkh Iuhqfk whupv ri wudgh ghwhulrudwh1 Wklv lv gxh wr wkh dv|pphwu|

ri prqhwdu| srolflhv dfurvv wkh wzr frxqwulhv1 Wkh lqlwldo h�hfw ri wkh Jhupdq vxsso| vkrfn

lv wr pdnh Jhupdq jrrgv fkhdshu +lpsuryh wkh Iuhqfk whupv ri wudgh,1 Wklv ghfuhdvhv erwk

lq dwlrq dqg rxwsxw lq Iudqfh/ pdnlqj wkh Iuhqfk fhqwudo edqn uhvsrqg zlwk h{sdqvlrqdu|

prqhwdu| srolf|1 Wkh Jhupdq fhqwudo edqn dovr uhvsrqgv zlwk h{sdqvlrqdu| prqhwdu| srolf|
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wrr/ exw lwv uhvsrqvh lv vpdoohu ehfdxvh ri wzr uhdvrqv1 Iluvw/ wkh Jhupdq edqn lv ohvv

�djjuhvvlyh� +vhh wkh Wd|oru uxoh,> dqg vhfrqg/ wkhuh lv d frq lfw ehwzhhq zkdw h{shfwhg

lq dwlrq dqg h{shfwhg rxwsxw glfwdwh1

Wdeoh 8= Vshfl�f vxsso| vkrfnv

IHU XHUS HPXE@�

%@ %
@ %@ %
@ %@ %
@
\ 31:83 31566 4149; 031799 4138< 031576
\ 
 031456 31;49 031467 31;6: 031576 4138<
� 041896 31538 031<37 031<5: 041385 0318<7
�
 3145: 051687 03177: 0416;7 0318<7 041385
�h 041898 51999 � � � �

hS2@S� 31553 314;< 31;38 031;38 31;38 031;38
U 031396 0313:9 � � � �
U
 031397 0313:9 031399 0313:6 031399 031399

+d, Lq wkh fdvh ri HPX/ wkh uhsruwhg lqwhuhvw udwh uxoh fruuhvsrqgv wr wkdw ri wkh HFE1

Xqghu XHUS/ wkh Iuhqfk prqhwdu| dxwkrulwlhv pxvw suhyhqw wkh dssuhfldwlrq ri wkh

Iuhqfk Iudqf ylv d ylv wkh Jhupdq Pdun e| iroorzlqj h{sdqvlrqdu| prqhwdu| srolf|1 Wklv

suhyhqwv wkh grphvwlf qrplqdo sulfhv iurp gursslqj wrr pxfk/ lpshglqj wkh lqfuhdvh lq uhdo

zdjhv dqg wkxv ohdglqj wr dq hyhq juhdwhu h{sdqvlrq ri Iuhqfk rxwsxw uhodwlyh wr wkh IHU

fdvh1 Khqfh/ d �{hg h{fkdqjh udwh uhjlph dpsol�hv wkh h�hfwv ri wkh Iuhqfk vxsso| vkrfn rq

Iuhqfkf hfrqrplf dfwlylw| +froxpq 5 ri wdeoh 8,1

Dw wkh vdph wlph/ wkh wudqvplvvlrq ri wkh lqwhuqdwlrqdo exvlqhvv f|foh lv dozd|v qhjdwlyh

xqghu d XHUS/ lqghshqghqw ri wkh ruljlq ri wkh vkrfn1 Xqolnh wkh  h{leoh h{fkdqjh udwh

uhjlph fdvh zkhuh d srvlwlyh vkrfn lq Jhupdq| zdv iroorzhg e| h{sdqvlrqdu| prqhwdu|

srolf| lq Iudqfh/ prqhwdu| srolf| lq Iudqfh xqghu XHUS pxvw wljkwhq lq rughu wr frxqwhu

wkh dssuhfldwlrq ri wkh GP1

Qhjdwlyh wudqvplvvlrq dovr rffxuv xqghu d vlqjoh fxuuhqf|1 D uhjlrqdo srvlwlyh vxsso|

vkrfn ghfuhdvhv lq dwlrq wkurxjkrxw wkh xqlrq1 Zlwk d jlyhq qrplqdo zdjh/ wklv eulqjv derxw

kljkhu uhdo zdjhv hyhq lq wkh duhdv wkdw kdyh qrw h{shulhqfhg wkh surgxfwlylw| lpsuryhphqw/

glvfrxudjlqj hpsor|phqw dqg orzhulqj rxwsxw +froxpqv 9 dqg :/ wdeoh 8,1

Zkloh wkh furvv frxqwu| fruuhodwlrq ri lq dwlrq pryhphqwv lqgxfhg e| surgxfwlylw| vkrfnv

lv qhjdwlyh xqghu d  h{leoh uhjlph/ lw lv/ dv h{shfwhg/ srvlwlyh xqghu d �{hg dqg vlqjoh fxuuhqf|

v|vwhpv1

Wkh frpsdulvrq ehwzhhq d  h{leoh v|vwhp dqg d fxuuhqf| xqlrq uhjduglqj wkh lpsdfw

h�hfwv ri d frxqwu| vshfl�f vxsso| vkrfn rq grphvwlf hfrqrplf dfwlylw| dqg lq dwlrq uhyhdov

dq lqwhuhvwlqj sdwwhuq1 Wkh h�hfwv rq rxwsxw duh odujhu dqg wkrvh rq lq dwlrq vpdoohu xqghu

HPX1 Lq d vhqvh/ wkh �djjuhjdwh ghpdqg� fxuyh lq hdfk frxqwu| ehfrphv  dwwhu xqghu wkh
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odwwhu uhjlph/ ru htxlydohqwo|/ prqhwdu| srolf| ehfrphv pruh �dffrpprgdwlqj�1 Wklv lv gxh

wr wkh glvdsshdudqfh ri wkh qrplqdo h{fkdqjh udwh dssuhfldwlrq h�hfw rq wkh whupv ri wudgh/

d idfwru wkdw uhvwudlqhg wkh lpsuryhphqw lq wudgh frpshwlwlyhqhvv1

616 Prqhwdu| vkrfnv

Xqghu d  h{leoh v|vwhp/ d srvlwlyh/ grphvwlf/ prqhwdu| vkrfn 0 wkdw lv/ dq lqfuhdvh lq wkh

grphvwlf lqwhuhvw udwh0 sxwv grzqzdug suhvvxuh rq grphvwlf ghpdqg dv +l, lqyhvwphqw eh0

frphv pruh h{shqvlyh dqg +ll, lqwhuwhpsrudo vxevwlwxwlrq h�hfwv prwlyhv ohdg wkh krxvhkrog

wr srvwsrqh frqvxpswlrq1 Wklv wkhuhiruh ghfuhdvhv grphvwlf lq dwlrq/ lqfuhdvhv uhdo zdjhv

dqg ohdgv wr d frqwudfwlrq lq grphvwlf rxwsxw1 Wkh grphvwlf fxuuhqf| dssuhfldwhv dqg wkh

whupv ri wudgh lpsuryh1 Wkh uhvxowlqj vzlwfk lq h{shqglwxuh wrzdugv wkh fkhdshu iruhljq

jrrg lqfuhdvhv lwv qrplqdo sulfh1 Jlyhq d �{hg iruhljq qrplqdo zdjh/ wklv orzhuv uhdo zdjhv

deurdg dqg vwlpxodwhv rxwsxw1 Wkh lqwhuqdwlrqdo exvlqhvv f|foh wudqvplvvlrq lv wkhuhiruh

qhjdwlyh +wdeoh 9,1

Wdeoh 9= Prqh| vkrfnv
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+d, Lq wkh fdvh ri HPX/ wkh uhsruwhg lqwhuhvw udwh uxoh fruuhvsrqgv wr wkdw ri wkh HFE1
Wkh prqh| vkrfn lv wkdw d�hfwlqj wkh uxoh ri wkh HFE1

Xqghu XHUS wkh Iuhqfk prqh| vkrfn lv ixoo| r�vhw e| dssursuldwh prqhwdu| srolf|

suhyhqwlqj dq| h�hfwv rq Iuhqfk +dqg Jhupdq, hfrqrplf dfwlylw| +froxpq 7 ri wdeoh 9,1 Lq

rughu wr r�vhw wkh h�hfw ri d srvlwlyh Jhupdq prqh| vkrfn rq wkh h{fkdqjh udwh 0 l1h1 lq rughu

wr suhyhqw wkh dssuhfldwlrq ri wkh GP0 wkh Iuhqfk prqhwdu| dxwkrulwlhv pxvw udlvh lqwhuhvw

udwhv1 Wklv ohdgv wr d gurs lq sulfhv lq Iudqfh1 Dv d uhvxow/ jlyhq wkh �{lw| ri qrplqdo zdjhv/

uhdo zdjhv lqfuhdvh/ hpsor|phqw lv glvfrxudjhg dqg Iuhqfk rxwsxw ghfuhdvhv1 XHUS lqgxfhv

srvlwlyh lqwhuqdwlrqdo wudqvplvvlrq1

Lq d fxuuhqf| xqlrq/ frpprq prqh| vkrfnv ohdg wr shuihfwo| v|pphwulf fkdqjhv lq hfr0

qrplf dfwlylw| dqg sulfhv dfurvv uhjlrqv1
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617 Ilvfdo vkrfnv

Ilvfdo vkrfnv whqg wr kdyh vpdoohu h�hfwv wkdq vxsso| dqg prqh| vkrfnv471 Xqghu IHU/ d

srvlwlyh Iuhqfk �vfdo vkrfn eulqjv derxw dq lqfuhdvh lq rxwsxw1 Dv lq wkh Pxqghoo�Iohpplqj

prgho/ �vfdo h{sdqvlrq pdnhv wkh grphvwlf fxuuhqf| h{shulhqfh d qrplqdo dqg uhdo h{fkdqjh

udwh dssuhfldwlrq1 Iruhljq jrrgv ehfrph fkhdshu dqg wkh dvvrfldwhg vzlwfk wrzdug iruhljq

jrrgv wudqvodwhv lqwr kljkhu iruhljq sulfhv/ orzhu uhdo zdjhv dqg kljkhu rxwsxw +srvlwlyh

lqwhuqdwlrqdo exvlqhvv f|foh wudqvplvvlrq,1

Wdeoh := Ilvfdo vkrfnv
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+d, Lq wkh fdvh ri HPX/ wkh uhsruwhg lqwhuhvw udwh uxoh fruuhvsrqgv wr wkdw ri wkh HFE1

Xqghu XHUS/ wkh Iuhqfk prqhwdu| dxwkrulwlhv pxvw suhyhqw wkh dssuhfldwlrq ri wkh

Iuhqfk Iudqf ylv d ylv wkh Jhupdq Pdun e| sxuvxlqj h{sdqvlrqdu| prqhwdu| srolf|/ zklfk

lqfuhdvhv sulfhv dqg ghfuhdvhv uhdo zdjhv lq Iudqfh1 Wkh fkdqjh lq rxwsxw lv wkxv odujhu +3143

xqghu XHUS dqg 313:: xqghu IHU,1 Khqfh/ dv lq wkh fdvh ri prqh| dqg frxqwu| vshfl�f

vxsso| vkrfnv/ XHUS ohdgv wr wkh dpsol�fdwlrq ri wkh Iuhqfk exvlqhvv f|foh1 Qhyhuwkhohvv/

wkh wudqvplvvlrq ri wkh lqwhuqdwlrqdo exvlqhvv f|foh lv dozd|v srvlwlyh1

Wkh vdph h{shqglwxuh vzlwfk h�hfw lv dovr suhvhqw xqghu HPX/ fdxvlqj srvlwlyh rxwsxw

dqg lq dwlrq frpryhphqwv dfurvv frxqwulhv1

Wr vxppdul}h= D Iuhqfk xqlodwhudo �{hg h{fkdqjh udwh uhjlph dpsol�hv wkh lpsdfw ri

erwk frxqwu| vshfl�f vxsso| vkrfnv dv zhoo dv wkdw ri iruhljq �vfdo vkrfnv rq Iuhqfk djjuhjdwh

dfwlylw|1 Rq wkh rwkhu kdqg/ lw lqvxodwhv wkh Iuhqfk hfrqrp| djdlqvw grphvwlf prqh| vkrfnv

dqg frpprq vxsso| vkrfnv1 Ghshqglqj rq wkh uhodwlyh lpsruwdqfh +yrodwlolw|, ri doo wkhvh

vkrfnv/ d �{hg uhjlph pd| ru pd| qrw frqwulexwh wr juhdwhu pdfurhfrqrplf vwdelolw|1
47Wklv zrxog eh wuxh hyhq xqghu glvwruwlrqdu| lqfrph wd{dwlrq1 Dv orqj dv zh pdlqwdlq wkh dvvxpswlrq wkdw

hpsor|phqw lv ghpdqg ghwhuplqhg +xqghu �{hg zdjhv,/ fkdqjhv lq lqfrph wd{hv zloo kdyh qr gluhfw h�hfwv rq
hpsor|phqw dqg rxwsxw1
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7 Vrxufhv ri pdfurhfrqrplf yduldelolw|= Yduldqfh ghfrpsr0
vlwlrq

Lq rughu wr fkdudfwhul}h wkh irufhv wkdw gulyh wkh exvlqhvv f|foh dqg wr surgxfh d ehwwhu

xqghuvwdqglqj ri wkh ryhudoo g|qdplfv ri wkh prgho/ zh uhsruw lq wdeohv ;�43 wkh yduldqfh

ghfrpsrvlwlrqv iru rxwsxw dqg lq dwlrq xqghu dowhuqdwlyh lqwhuqdwlrqdo prqhwdu| duudqjh0

phqwv1 Vhyhq h{rjhqrxv vkrfnv duh frqvlghuhg= Frxqwu| vshfl�f surgxfwlylw|/ jryhuqphqw

h{shqglwxuh dqg prqhwdu| vkrfnv> dqg d frpprq vxsso| vkrfn1

Wkh vxsso| vkrfnv duh wkh grplqdqw vrxufh ri pdfurhfrqrplf yrodwlolw| xqghu doo wkuhh

h{fkdqjh udwh v|vwhpv1 Prqhwdu| vkrfnv dovr sod| vrph uroh/ exw rqo| lq Iudqfh/ lq wkh vkruw

uxq xqghu d  h{leoh h{fkdqjh udwh uhjlph1 Ilvfdo vkrfnv/ rq wkh rwkhu kdqg/ whqg wr kdyh d

qhjoljleoh lpsdfw1 Vhyhudo dgglwlrqdo lqwhuhvwlqj sdwwhuqv hphujh zklfk duh ghvfulehg ehorz1

714 Ioh{leoh v|vwhp

Iluvw/ qrplqdo vkrfnv duh d pruh lpsruwdqw vrxufh ri vkruw whup yduldwlrq lq hfrqrplf dfwlylw|

lq Iudqfh wkdq lq Jhupdq|1 Zkdwhyhu wkhlu vkruw whup lpsruwdqfh/ wkrxjk/ wkhlu h�hfwv

txlfno| idgh rxw/ hqglqj xs kdylqj d plqru frqwulexwlrq wr rxwsxw yrodwlolw| lq wkh orqjhu

whup +derxw 6(07( dw 73 txduwhuv,1 Wkh| gr pdwwhu/ krzhyhu/ iru Iuhqfk lq dwlrq yrodwlolw|

hyhq lq wkh orqj uxq1

Vhfrqg/ wkh frqwulexwlrq ri wkh frpprq vxsso| vkrfn lv frqvlghudeo| kljkhu lq Iudqfh

lq wkh vkruw uxq1 Wkh rzq frxqwu| vkrfn/ rq wkh rwkhu kdqg/ lv pxfk pruh lpsruwdqw lq

Jhupdq| +frpsduh froxpqv 5/ 6 dqg 7 lq wdeoh ;,1 Pruhryhu/ Jhupdq ghyhorsphqwv h{huw d

pxfk juhdwhu lq xhqfh rq Iuhqfk hfrqrplf dfwlylw| wkdq ylfh yhuvd +froxpqv 6 dqg 7 lq wdeoh

;,1 Dv d uhvxow/ sxuh Iuhqfk lq xhqfhv dffrxqw iru ohvv wkdq 8( ri orqj whup Iuhqfk rxwsxw

yrodwlolw| zkloh wkh fruuhvsrqglqj �jxuh iru Jhupdq| lv pruh wkdq 83(1 Pruhryhu/ Jhupdq|

pdwwhuv d orw iru wkh Iuhqfk exvlqhvv f|foh zkloh Iudqfh grhv qrw pdwwhu iru wkh Jhupdq rqh1

715 Il{hg uhjlph

Wkh pryh wr wkh XHUS uhjlph eulqjv derxw vljql�fdqw fkdqjhv wr Iudqfh frqfhuqlqj khu

vrxufhv ri yduldwlrq lq hfrqrplf dfwlylw| dqg lq dwlrq11 Lw pdnhv khu vrphzkdw pruh yxo0

qhudeoh wr grphvwlf vxsso| idfwruv1 Lw lqfuhdvhv gudpdwlfdoo| wkh frqwulexwlrq ri wkh Jhupdq

vkrfn dw wkh h{shqvh ri wkh frpprq vkrfn lq wkh yhu| vkruw uxq exw wklv sdwwhuq lv uhyhuvhg

lq wkh phglxp0orqj whup1 Wkh Jhupdq vshfl�f vxsso| vkrfn qrz dffrxqwv iru derxw 83(

ri wkh vkruw uxq Iuhqfk rxwsxw dqg lq dwlrq yduldelolw| +wkh fruuhvsrqglqj phglxp whup

�jxuhv duh 73( dqg 83(,1 Lqwhuhvwlqjo|/ wkh XHUS kdv qr h�hfw rq wkh vwuxfwxuh ri yrodwlolw|

lq Jhupdq| +rwkhu wkdq wkh lqfuhdvh lq wkh frqwulexwlrq ri wkh frpprq vkrfn wr lq dwlrq

yduldelolw|,1
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716 Vlqjoh fxuuhqf|

D fxuuhqf| xqlrq lv dvvrfldwhg zlwk wzr lpsruwdqw qhz sdwwhuqv lq frpsdulvrq wr wkh �{hg

uhjlph=

Iluvw/ prqhwdu| vkrfnv ehfrph hyhq ohvv lpsruwdqw uhodwlyh wr vxsso| vkrfnv1 Wklv frphv

iurp wkh frpelqdwlrq ri wzr hohphqwv= Wkdw Jhupdq vxsso| vkrfnv kdyh juhdwhu yrodwlolw|1

Dqg HFE srolf| lv pruh djjuhvvlyh +pruh surf|folfdo, djdlqvw vxsso| vkrfnv wkdq wkh Jhupdq

fhqwudo edqn1

Vhfrqg/ HPX sduwldoo| lqvxodwhv vkruw uxq Iuhqfk rxwsxw dqg lq dwlrq iurp Jhupdq

vshfl�f vxsso| vkrfnv exw lw pdnhv khu pruh yxoqhudeoh wr frpprq glvwxuedqfhv1

Dqg wklug/ wkh frqwulexwlrq ri Jhupdq vxsso| idfwruv wr Iuhqfk yrodwlolw| uhpdlqv yhu|

kljk zkloh wkdw ri Iuhqfk idfwruv rq Jhupdq hfrqrplf dfwlylw| uhpdlq plqru1 HPX zloo qrw

uhpryh Iudqfh*v ghshqghqfh rq Jhupdq ghyhorsphqwv1

Ilqdoo|/ lq frpsdulvrq wr d  h{leoh uhjlph/ HPX pdnhv Iudqfh pruh vxvfhswleoh wr qrq0

Iuhqfk vshfl�f vkrfnv +frpprq vxsso| dqg Jhupdq vshfl�f vxsso| vkrfn,1

717 Srolf| lpsolfdwlrqv

Wkh �qglqjv uhsruwhg deryh kdyh lpsruwdqw lpsolfdwlrqv iru wkh frqgxfw ri prqhwdu| srolf|

e| wkh Hxurshdq Fhqwudo Edqn148 Iluvw/ wkh idfw wkdw frxqwu| vshfl�f vxsso| vkrfnv lqgxfh

qhjdwlyh frpryhphqwv lq hfrqrplf dfwlylw| dfurvv frxqwulhv pd| fuhdwh Iuhqfk�Jhupdq frq0

 lfwv frqfhuqlqj wkh w|sh ri prqhwdu| srolf| wkdw rxjkw wr eh sxuvxhg e| wkh HFE1 Lw pd| eh

kdug iru d frxqwu| wr dffhsw d frqwudfwlrq dv d uhvxow ri HFE dfwlrqv wkdw dlp dw suhyhqwlqj

ryhukhdwlqj lq wkh rwkhu frxqwu|1 Wkh uhodwlyh lpsruwdqfh ri qdwlrqdo vkrfnv/ lq sduwlfxodu

lq Jhupdq|/ phdqv wkdw wkhuh zloo eh pdq| rssruwxqlwlhv iru vxfk frq lfwv wr pdwhuldol}h1

Vhfrqg/ wkh  dwwhqlqj ri wkh qdwlrqdo �djjuhjdwh ghpdqg fxuyhv� wkdw lv dvvrfldwhg zlwk wkh

pryh wr d vlqjoh fxuuhqf| dovr lpsolhv wkdw zkloh HPX zloo vwdelol}h lq dwlrq/ lw zloo fuhdwh

kljkhu lqvwdelolw| lq hfrqrplf dfwlylw|1 Dqg wklug/ wkh lqfuhdvh lq wkh lpsruwdqfh ri vxsso|

idfwruv xqghu HPX lpsolhv wkdw lq dwlrq dqg hfrqrplf dfwlylw| zloo eh qhjdwlyho| fruuhodwhg/

pdnlqj wkh sxuvxlw ri wkh lq dwlrq srolf| d kdughu vhoo1 Rq wkh srvlwlyh vlgh/ wkh idfw wkdw

frpprq vxsso| vkrfnv duh yhu| lpsruwdqw whqgv wr uhgxfh wkh vfrsh ri srolf| iulfwlrqv +wkh

rswlpxp fxuuhqf| duhd dujxphqw,1

8 HPV dqg HPX= D jrrg lghdB

Zkdw gr wkh uhvxowv deryh lpso| iru wkh udqnlqj ri dowhuqdwlyh lqwhuqdwlrqdo prqhwdu| du0

udqjhphqwv iurp wkh srlqw ri ylhz ri pdfurhfrqrplf yduldelolw|B

Wdeoh 45 uhsruwv wkh yrodwlolw| ri vhyhudo pdfurhfrqrplf yduldeohv1 Wkh pdlq �qglqj lv

wkdw wkh xqlodwhudo shj glg qrw kdyh pxfk ri dq h�hfw rq rxwsxw vwdelolw| lq hlwkhu frxqwu|
48Dowkrxjk qrw h{solflwho| lqfoxghg lq rxu prgho 0ehfdxvh zh gr qrw prgho wkh remhfwlyhv ri wkh fhqwudo

edqn 0 wkhvh sudfwlfdo frqvlghudwlrqv pd| eh ri lqwhuhvw1
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Wdeoh 44= Prphqwv

Dfwxdo IHU XHUS HPX
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, 3133 31;: 31;6

54



exw lw pdgh Iuhqfk lq dwlrq pxfk pruh yrodwloh1 HPX/ rq wkh rwkhu kdqg/ lv jrrg qhzv

iru Iudqfh dw erwk wkh rxwsxw dqg lq dwlrq iurqw1 Lw lv dovr jrrg qhzv iru Jhupdq lq dwlrq

yduldelolw| exw edg iru Jhupdq rxwsxw vwdelolw|1 Zkdw olhv ehklqg wkhvh uhvxowv lv wkh lqfuhdvh

lq wkh lpsruwdqfh ri vxsso| idfwruv +vshfldoo| Jhupdq, xqghu HPX frpelqhg zlwk wkh idfw

wkdw HFE prqhwdu| srolf| lv pruh surf|folfdo wkdq wkdw lq Jhupdq| dqg ohvv surf|folfdo wkdq

wkdw lq Iudqfh1 Surf|folfdolw| lq prqhwdu| srolf| whqgv wr vwdelol}h sulfhv exw lw ghvwdelol}hv

rxwsxw1

Qrwh dovr wkdw wkh v|qfkurql}dwlrq ri exvlqhvv f|foh dfurvv wkh wzr frxqwulhv ehfrphv

zhdnhu xqghu erwk wkh �{hg dqg wkh vlqjoh fxuuhqf| v|vwhpv +ehfdxvh ri wkh qhjdwlyh lq0

whuqdwlrqdo wudqvplvvlrq,1 Rq wkh rwkhu kdqg/ frqvxpswlrq dqg lq dwlrq fruuhodwlrqv jurz

vljql�fdqwo|1

9 Frqfoxvlrqv

Lq wklv sdshu zh kdyh vhw wzr remhfwlyhv1 Iluvw wr vwxg| wkh sdwwhuqv ri lqwhuqdwlrqdo wudqvplv0

vlrq ri wkh exvlqhvv f|foh xqghu dowhuqdwlyh h{fkdqjh udwh v|vwhpv1 Dqg vhfrqg/ wr hydoxdwh

wkh lpsolfdwlrqv ri uhfhqw Hxurshdq Xqlrq prqhwdu| duudqjhphqwv +wkh HPV dqg wkh HPX,

iru pdfurhfrqrplf yrodwlolw|1

Wkh Hxurshdq Xqlrq kdv hpedunhg rq d sdwk ri prqhwdu| xqlrq1 Zkloh wklv kdv riwhq

ehhq lqwhusuhwhg dv d srolwlfdo pryh/ hfrqrplvwv kdyh dwwhpswhg wr mxvwli| wkh irupdwlrq ri d

vlqjoh fxuuhqf| duhd e| xvlqj wkh wkhru| ri rswlpxp fxuuhqf| duhdv1 Lq wklv sdshu/ zh kdyh

r�huhg hylghqfh wkdw wklv mxvwl�fdwlrq pd| eh zhdnhu wkdq suhylrxvo| wkrxjkw1

Wkuhh uhvxowv vwdqg rxw frqfhuqlqj wkh hydoxdwlrq ri HPX1 Iluvw/ Iudqfh h{shulhqfhv

vpdoohu dqg Jhupdq| juhdwhu rxwsxw yrodwlolw| lq frpsdulvrq wr d  h{leoh uhjlph +wkh uhyhuvh

sdwwhuq rewdlqv iru lq dwlrq yduldelolw|,1

Vhfrqg/ wkh HFE lv olnho| wr eh wkh duhqd ri lqwud�HX frq lfwv ehfdxvh ri wzr uhdvrqv1

Iluvw/ frxqwu| vshfl�f vxsso| vkrfnv +zklfk duh d pdmru vrxufh ri yrodwlolw|, lqgxfh vljql�fdqw/

qhjdwlyh frpryhphqwv lq hfrqrplf dfwlylw| dfurvv frxqwulhv1 Vxfk dv|pphwulf ehkdylru zloo

srvh srolf| glohppdv1 Dqg vhfrqg/ wkh lqfuhdvh lq wkh uhodwlyh lpsruwdqfh ri vxsso| vkrfnv

0 dw wkh h{shqvh ri prqh| vkrfnv 0 zloo frpsolfdwh wkh frqgxfw ri prqhwdu| srolf| ehfdxvh

wkh HXUR }rqh zloo idfh d wudgh r� ehwzhhq yduldelolw| lq hfrqrplf dfwlylw| dqg lq dwlrq1

Dqg wklug/ zh �qg wkdw wkh frpprqo| pdgh fodlp wkdw Iudqfh zloo eh ohvv vxvfhswleoh

wr Jhupdq pdfurhfrqrplf lq xhqfhv zkhq vkh pryhv iurp d xqlodwhudo shj wr d frpprq

fxuuhqf| v|vwhp/ lv rqo| sduwldoo| wuxh1 Qdpho|/ lw lv ydolg iru lq dwlrq exw qrw rxwsxw

ghyhorsphqwv1 Wkh glvsursruwlrqdwh lq xhqfh ri Jhupdq idfwruv rq Iuhqfk hfrqrplf dfwlylw|

vxuylyhv wkh pryh wr d pruh �edodqfhg� prqhwdu| duudqjhphqw +wkh HPX,1
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Uhihuhqfhv

Edfnxv/ G1/ Nhkrh/ S1 dqg N|godqg/ I1/ 4<;8/ Lqwhuqdwlrqdo Exvlqhvv F|foh= Wkhru| dqg

Hylghqfh/ lq Frroh|/ Iurqwlhuv ri Exvlqhvv F|foh Uhvhdufk/ Sulqfhwrq Xqlyhuvlw| Suhvv/ Fk1

44/ 664�6891

Ehwwv/ F1 dqg Ghyhuhx{/ P1/ 4<<;/ Wkh Lqwhuqdwlrqdo H�hfwv ri Prqhwdu| dqg Ilvfdo Srolf|

lq d Wzr Fxqwu| Prgho/ plphr1

Eodqfkdug/ R1M1 dqg Ndkq/ F1P1/4<;3/ Wkh Vroxwlrq ri Olqhdu Gl�huhqfh Prghov xqghu Ud0

wlrqdo h{shfwdwlrqv/ Hfrqrphwulfd/ 7;/ 4638�46461

Fdoyr/ J1/ 4<;6/ Vwdjjhuhg Frqwudfwv dqg H{fkdqjh Udwh Srolf|/ lq Iuhqnho/ M1/ Wkh Hfr0

qrplfv ri Ioh{leoh H{fkdqjh Udwhv/ Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1

Fkdul/ Y1/ S1 Nhkrh dqg H1 PfJudwwdq/ 4<<:/ Prqhwdu| Vkrfnv dqg wkh Uhdo H{fkdqjh Udwhv

lq Vwlfn| Sulfh Prghov ri Lqwhuqdwlrqdo Exvlqhvv F|fohv/ QEHU zs 8;:9 +Mdqxdu|,1

Fodulgd/ U1 dqg Jdol/ M1 dqg Jhuwohu P1/ 4<<;/ Prqhwdu| Srolf| Uxohv dqg Pdfurhfrqrplf

vwdelolw|= Hylghqfh dqg Vrph Wkhru|/ F1Y1 Vwduu Fhqwhu iru Dssolhg Hfrqrplfv�/ zs/ <;034/

Qhz \run Xqlyhuvlw|1

Ghyhuhx{/ P1 dqg F1 Hqjho/ 5333/ Prqhwdu| srolf| lq wkh Rshq Hfrqrp| Uhylvlwhg= Sulfh

Vhwwlqj dqg H{fkdqjh Udwh Ioh{lelolw|/ plphr1

Gruqexvfk/ 4<;;/ Rshq Hfrqrp| Pdfurhfrqrplfv/ Edvlf Errnv Lqf1/ Q\1

Gxduwh/ P1/ 5333/ Zk| Grq*w Pdfurhfrqrplf Txdqwlwlhv uhvsrqg wr H{fkdqjh Udwh Yduldelo0

lw|B Frpsdulqj Il{hg dqg Iordwlqj H{fkdqjh Udwh V|vwhpv/ plphr/ Xqlyhuvlw| ri Urfkhvwhu1

Iduphu/ U1H1D1/ 4<<6/ Wkh Pdfurhfrqrplfv ri Vhoi�ixo�oolqj Surskhflhv/ PLW Suhvv/ Fdp0

eulgjh +PD,1

Kx/ Z1P1/ 4<<6/ Oltxlglw|/ H{fkdqjh Udwhv dqg Exvlqhvv F|fohv/ Mrxuqdo ri Prqhwdu| Hfr0

qrplfv/ 65+4,/ 454�791

Nroopdqq/ U1/ 4<<9/ Wkh H{fkdqjh Udwh lq d G|qdplf Rswlpl}lqj Fxuuhqw Dffrxqw Prgho

zlwk Qrplqdo Uljlglwlhv/ plphr/ Xqlyhuvlw| ri Prqwuhdo1
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Revwihog/ P1 dqg N1 Urjr�/ 4<<8/ H{fkdqjh Udwh G|qdplfv Uhgx{/ Mrxuqdo ri Srolwlfdo

Hfrqrp|/ 436/ 957�931

Revwihog/ P1 dqg N1 Urjr�/ 4<<;/ Ulvn dqg H{fkdqjh Udwhv/ QEHU zs 99<7 +Dxjxvw,1

Sdssd/ H1/ 5333/ Vkrxog wkh HFE dqg wkh IHG Frruglqdwh Wkhlu SrolflhvB plphr/ Srpshx

Ideud1

Srroh/ Z1/ 4<:3/ Rswlpdo Fkrlfh ri Prqhwdu| Srolf| Lqvwuxphqwv lq d Vlpsoh Vwrfkdvwlf

Pdfur0prgho/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7/ 4<:�5491

Udyq/ P1/ 5333/ Vshfldol}dwlrq/ Uhodwlyh Sulfhv dqg Lqwhuqdwlrqdo Exvlqhvv F|fohv/ plphr/

Orqgrq Exvlqhvv Vfkrro1

Vfkodjhqkdxi/ G dqg M1 Zudvh/ 4<<8/ Oltxlglw| dqg Uhdo Dfwlylw| lq d Vlpsoh Rshq Hfrqrp|

Prgho/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 68/ 745�7951

Vwrfnpdq/ D1 dqg O1 Rkdqldq/ 4<<6/ Vkruw Uxq Lqghshqghqfh ri Prqhwdu| Srolf| Xqghu

Shjjhg H{fkdqjh Udwhv dqg wkh H�hfwv ri Prqh| rq H{fkdqjh Udwhv dqg Lqwhuhvw Udwhv/

plphr/ Xqlyhuvlw| ri Urfkhvwhu1

Wd|oru/ M1 4<<6/ Pdfurhfrqrplf Srolf| lq d Zruog Hfrqrp|= Iurp Hfrqrplf Ghvljq wr

Sudfwlfdo Rshudwlrq/ Q1\= Qruwrq1

57



�Dsshqgl{ �

D Iluvw rughu frqglwlrqv

Wklv vhfwlrq ghulyhv wkh �uvw rughu frqglwlrqv dvvrfldwhg zlwk wkh pd{lpl}dwlrq sureohpv

ghvfulehg lq wkh wh{w1

D14 Grphvwlf Krxvhkrog

Wkh sureohp ri wkh iruhljq krxvhkrog lv jlyhq e|
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zkhuh �K| dqg �&| duh wkh Odjudqjh pxowlsolhuv dvvrfldwhg zlwk wkh exgjhw frqvwudlqw dqg
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