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ABSTRACT

Non-linear Mean Reversion in Real Exchange Rates:
Towards a Solution to the Purchasing Power Parity Puzzles*

We fit non-linearly mean-reverting models to real dollar exchange rates over
the post-Bretton Woods period, consistent with a theoretical literature on
transaction costs in international arbitrage. The half lives of real exchange rate
shocks, calculated through Monte Carlo integration, imply faster adjustment
speeds than hitherto recorded. Monte Carlo simulations reconcile our results
with the large empirical literature on unit roots in real exchange rates by
showing that when the real exchange rate is non-linearly mean-reverting,
standard univariate unit root tests have low power, while multivariate tests
have much higher power to reject a false null hypothesis
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NON-TECHNICAL SUMMARY

Purchasing power parity (PPP) is the proposition that national price levels
should be equal when expressed in a common currency. Since the real
exchange rate is the nominal exchange rate adjusted for relative national price
levels, variations in the real exchange rate represent deviations from PPP.
While very few contemporary economists would hold that PPP holds
continuously in the real world, ‘most instinctively believe in some variant of
purchasing power parity as an anchor for long-run real exchange rates’
(Rogoff, 1996), and indeed the implication or assumption of much reasoning in
international macroeconomics is that some form of PPP holds at least as a
long-term relationship. Moreover, estimates of PPP exchange rates are
important for practical purposes such as determining the degree of
misalignment of the nominal exchange rate and the appropriate policy
response, the setting of exchange rate parities, and the international
comparison of national income levels. It is not surprising, therefore, that a
large empirical literature on PPP has evolved. This literature, at least as it has
developed since the late 1980s, has thrown up at least two important puzzles.

A large number of studies of real exchange rates among industrialized
countries in the post-Bretton Woods period have found that time-series
deviations from PPP appear to be characterized by non-stationary (or more
particularly unit root) behaviour for exchange rates, implying the absence of
any long-run tendency towards PPP (Rogoff, 1996). This might be thought of
as the first PPP puzzle. One potential solution to the first PPP puzzle is by
reference to the low power of the statistical tests employed. In particular, since
conventional tests for unit roots may have very low power to reject a false null
hypothesis with a sample span corresponding to the length of the recent float,
i.e. since about 1973 (Frankel, 1986, 1990; Lothian and Taylor, 1997), a
number of researchers have sought to increase the power of their tests by
increasing the length of the sample period under consideration or by using
panel unit root tests applied jointly to a number of real exchange rate series
over the recent float. In many of these studies, evidence in favour of PPP is
detected.

In our view, however, whether or not the long span or panel data studies do in
fact solve the first PPP puzzle remains contentious. As far as the long-span
studies are concerned, as noted in particular by Frankel and Rose (1996), the
long samples required to generate a reasonable level of statistical power with
standard univariate unit root tests may be unavailable for many currencies
and, in any case, may potentially be inappropriate because of differences in
real exchange rate behaviour both across different historical periods and
across different nominal exchange rate regimes (e.g. Baxter and Stockman,
1989). As for panel data studies, one potential problem with panel unit root
tests, highlighted by the Monte Carlo evidence of Taylor and Sarno (1998), is



that the null hypothesis in such tests is generally that all of the series are
generated by unit root processes, so that the probability of rejection of the null
hypothesis may be quite high when as few as just one of the series under
consideration is a realization of a stationary process.

Moreover, even if we take the results of the long span or panel data studies as
having solved the first PPP puzzle, a second PPP puzzle then arises. Among
the long span and panel data studies which do report significant mean
reversion of the real exchange rate, there appears to be a consensus that the
size of the half-life of deviations from PPP is about three to five years (Rogoff,
1996). If we take as given that real shocks cannot account for the major part
of the short-run volatility of real exchange rates (since it seems incredible that
shocks to real factors such as tastes and technology could be so volatile) and
that nominal shocks can only have strong effects over a time frame in which
nominal wages and prices are sticky, then a second PPP puzzle is the
apparently high degree of persistence in the real exchange rate (Rogoff,
1996).

We seek to resolve the first and second purchasing power parity puzzles
through an investigation of non-linearities in real exchange rate adjustment
toward long-run equilibrium during the post-Bretton Woods period. Our
empirical results provide strong confirmation that four major real bilateral
dollar exchange rates are well characterized by non-linearly mean-reverting
processes over the floating rate period since 1973. The estimated models
imply an equilibrium level of the real exchange rate in the neighbourhood of
which the behaviour of the log-level of the real exchange rate is close to a
random walk, becoming increasingly mean-reverting with the absolute size of
the deviation from equilibrium. This is consistent with a number of recent
theoretical contributions on the nature of real exchange rate dynamics in the
presence of international arbitrage costs.

We estimated the impulse response functions corresponding to our estimated
non-linear real exchange rate models by Monte Carlo methods. Because of
the non-linearity, the half-lives of shocks to the real exchange rates vary both
with the size of the shock and with the initial conditions. By taking account of
statistically significant non-linearities, we find the speed of real exchange rate
adjustment to be typically much faster than the apparently ‘glacial’ speeds of
real exchange rate adjustment recorded hitherto (Rogoff 1996).

In a number of simulations calibrated on the estimated non-linear models, we
also demonstrated the very low power of standard univariate unit root tests to
reject a false null hypothesis of unit root behaviour when the true model is
non-linearly mean-reverting, thereby suggesting an explanation for the
difficulty researchers have encountered in rejecting the linear unit root
hypothesis at conventional significance levels for major real exchange rates
over the recent floating rate period. Panel unit root tests, however, displayed



much higher power in their rejection of the false null hypothesis against an
alternative of non-linear mean reversion, in keeping with the recent literature.
Our results therefore encompass previous empirical work in this area.
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:Wkh fodvv ri qrqolqhdu prghov lv lq�qlwh/ dqg zh kdyh fkrvhq wr frqfhqwudwh rq wkh HV0

WDU irupxodwlrq sulpdulo| ehfdxvh ri wkhvh dwwudfwlyh surshuwlhv/ lwv uhodwlyh vlpsolflw|/ dqg

wkh odujh dprxqw ri suhylrxv uhvhdufk rq wkh hvwlpdwlrq ri VWDU prghov1 Dq dowhuqdwlyh

dssurdfk pljkw eh wr frqvlghu/ iru h{dpsoh/ d prgho lq zklfk wkh wkuhvkrog lv wuljjhuhg e|

wkh qdwxuh +vljq dqg vl}h, ri wkh vkrfnv lpslqjlqj xsrq wkh v|vwhp/ vxfk dv lq Hozrrg*v

+4<<;, dv|pphwulf prylqj dyhudjh prgho ri uhdo rxwsxw pryhphqwv> wklv glg qrw vhhp wr xv

sduwlfxoduo| dwwudfwlyh lq wkh suhvhqw frqwh{w/ krzhyhu/ vlqfh duelwudjh dfwlylwlhv duh olnho| wr

eh wuljjhuhg e| wkh ohyho ri wkh uhdo h{fkdqjh udwh lwvhoi udwkhu wkdq e| wkh qdwxuh ri vkrfnv

lpslqjlqj xsrq lw1 Vlploduo|/ zh frqvlghuhg wkh  rru2fhlolqj prgho ri Shvdudq dqg Srw0

whu +4<<:, dv pruh dssolfdeoh lq d frqwh{w zkhuh glvfuhwh udwkhu wkdq vprrwk dgmxvwphqw lv

h{shfwhg dqg zkhuh vrph dv|pphwu| lq dgmxvwphqw lv h{shfwhg1 Dq h{whqghg irup ri Kdplo0

wrq*v +4<;<, Pdunry0vzlwfklqj prgho/ lq zklfk wkh wudqvlwlrq suredelolw| lv d ixqfwlrq ri/ lqwhu

dold/ wkh odjjhg ghyldwlrq ri wkh uhdo h{fkdqjh udwh iurp lwv htxloleulxp ohyho +Glherog/ Ohh

dqg Zhlqedfk/ 4<<7, lv/ krzhyhu/ fxuuhqwo| xqghu lqyhvwljdwlrq e| rqh ri wkh suhvhqw dxwkruv1
;Qrwh wkdw zh kdyh dovr fkrvhq wkh *wudqvlwlrq yduldeoh* gulylqj wkh vshhg ri wudqvlwlrq dv

wkh _0odjjhg ghyldwlrq ri ^ iurp wkh htxloleulxp ohyho >1 D srvvleoh dowhuqdwlyh wudqvlwlrq

yduldeoh zrxog eh wkh _0odjjhg fkdqjh lq ^1 Wklv grhv qrw vhhp wr xv wr eh sduwlfxoduo|

dwwudfwlyh lq wkh fdvh ri uhdo h{fkdqjh udwh prghoolqj/ krzhyhu/ vlqfh lw zrxog lpso|/ iru

h{dpsoh/ wkdw li wkh uhdo h{fkdqjh udwh zhuh wr eh vwxfn dw d ohyho dzd| iurp htxloleulxp iru _

shulrgv/ wkhq lw zrxog whqg wr jhw vwxfn wkhuh lqgh�qlwho| +wkh vshhg ri phdq uhyhuvlrq zrxog

eh yhu| orz, xqwlo wkhuh zhuh d vl}hdeoh h{rjhqrxv vkrfn1
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h{srvlwlrqdo vlpsolflw|/ vlqfh wklv fruuhvsrqgv wr wkh vwdqgdug irup lq zklfk wkh dxjphqwhg

Glfnh|0Ixoohu uhjuhvvlrq lv xvxdoo| hvwlpdwhg 0 l1h1 htxdwlrq +:,1 Lq rxu hpslulfdo zrun/

krzhyhu/ wkh VWDU prghov zhuh hvwlpdwhg dv lq htxdwlrq +5,1
43Vhh dovr Oxxnnrqhq/ Vdlnnrqhq dqg Whuçvyluwd +4<;;,1
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44 Lqwxlwlyho|/ wklv lv ehfdxvh wkh lqyhuvh0ehoo vkdsh ri wkh HVWDU wudqvlwlrq ixqfwlrq +6, lv

ehwwhu dssur{lpdwhg e| d txdgudwlf wkdq e| d fxelf fxuyh1
45Wkh dxwkruv duh judwhixo wr dq dqrq|prxv uhihuhh iru srlqwlqj wklv rxw1
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46 Lq doo vwdwlvwlfdo whvwv h{hfxwhg lq wklv dqg vxevhtxhqw vhfwlrqv zh xvh d �yh shufhqw
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48 Lq sduwlfxodu/ wkh PDGI fdq eh vhhq dv d jhqhudol}dwlrq ri wkh pxowlyduldwh xqlw urrw whvw

vxjjhvwhg e| Dexdi dqg Mrulrq +4<<3, 0 vhh Wd|oru dqg Vduqr +4<<;,1
49Vhh Wd|oru dqg Vduqr +4<<;,/ sdjhv 5;:05;; iru wkh h{dfw irupxod iru wkh PDGI vwdwlvwlf1
4:Doo Prqwh Fduor uhvxowv glvfxvvhg lq wklv vhfwlrq zhuh frqvwuxfwhg xvlqj Dc fff uhsolfdwlrqv

lq hdfk h{shulphqw/ zlwk lghqwlfdo udqgrp qxpehuv dfurvv h{shulphqwv1 Wkh| zhuh edvhg rq

�uvw0rughu v|vwhpv fdoleudwhg rq wkh dfwxdo uhdo h{fkdqjh udwh gdwd1 Kljkhu0rughu whupv zhuh

lqvljql�fdqw lq hvwlpdwhg olqhdu dxwruhjuhvvlrqv iru doo ri wkh h{fkdqjh udwh vhulhv1 Udqgrp

huuru whupv zhuh gudzq iurp d Jdxvvldq glvwulexwlrq zlwk d fryduldqfh pdwul{ htxdo wr wkh

vdpsoh uhvlgxdo fryduldqfh pdwul{1 Wkh uhsolfdwlrqv zhuh lqlwldol}hg zlwk wkh orj uhdo h{fkdqjh

udwhv vhw wr }hur +qrwh wkdw rxu orj uhdo h{fkdqjh udwh vhulhv zhuh lq idfw frqvwuxfwhg wr

kdyh ydoxh }hur lq �b.��f�,/ dqg duwl�fldo gdwd zhuh jhqhudwhg zlwk d vdpsoh vl}h ri �ff n

A dqg wkh �uvw �ff gdwd srlqwv glvfdughg1 Iru wkh PDGI dqg PDGI� vlpxodwlrqv/ wkh

v|vwhp frpsulvhg irxu udqgrp zdonv1 Iru wkh MOU vlpxodwlrqv +vhh Vhfwlrq 81515,/ wkh v|vwhp

frpsulvhg rqh/ wzr/ wkuhh ru irxu udqgrp zdonv/ zlwk wkh uhpdlqghu phdq0uhyhuwlqj DU+4,

surfhvvhv fdoleudwhg rq wkh dfwxdo uhdo h{fkdqjh udwh gdwd1
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4;Qrwh/ krzhyhu/ wkdw wkh ghwhuplqlvwlf wuhqgv zhuh irxqg wr eh erwk mrlqwo| dqg lqglylgxdoo|

qrw vwdwlvwlfdoo| vljql�fdqwo| gl�huhqw iurp }hur dw frqyhqwlrqdo qrplqdo vljql�fdqfh ohyhov/

vxjjhvwlqj wkhuhiruh wkdw wkh PDGI vwdwlvwlf lv wkh pruh dssursuldwh lq wklv fdvh1
4<Dvvxplqj/ wkdw lv/ wkh pdlqwdlqhg k|srwkhvlv wkdw hdfk ri wkh vhulhv lv d uhdol}dwlrq ri

hlwkhu dq L+3, ru dq L+4, vwrfkdvwlf surfhvv/ dv lv vwdqgdug lq wklv olwhudwxuh1
53Djdlq vxemhfw wr d pdlqwdlqhg k|srwkhvlv wkdw hdfk ri wkh vhulhv lv d uhdol}dwlrq ri hlwkhu

dq L+3, ru dq L+4, surfhvv1
54Qrwh wkdw/ iru wklv qxoo k|srwkhvlv/ Mrkdqvhq*v wzr whvw vwdwlvwlfv 0 wkh b0pd{ dqg b0wudfh

whvw vwdwlvwlfv 0 frlqflgh1
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55Ghwdlohg uhvxowv ri dsso|lqj wkh Whuçvyluwd Uxoh duh qrw uhsruwhg wr frqvhuyh vsdfh/ exw

duh dydlodeoh iurp wkh dxwkruv rq uhtxhvw1 Lq hdfk fdvh/ wkhuh zdv qr dpeljxlw| lq wkh fkrlfh

ri wkh prgho lqglfdwhg1
56 Lw zrxog dovr kdyh ehhq srvvleoh wr h{whqg wklv surfhgxuh wr wzr glphqvlrqv dqg wr vhdufk

iru wkh ohdvw vtxduhv hvwlpdwhv ri erwk R dqg _� Jlyhq wkh vwurqj hylghqfh ri qr kljkhu wkdq

�uvw0rughu vhuldo fruuhodwlrq lq wkh uhdo h{fkdqjh udwh vhulhv +Iljxuh 4,/ krzhyhu/ wklv vhhphg

xqqhfhvvdu|1
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57Wkh hvwlpdwru hpsor|hg lv hvvhqwldoo| wkh qrqolqhdu vhhplqjo| xquhodwhg uhjuhvvlrqv hvwl0

pdwru/ zlwk lwhudwlrqv h{hfxwhg erwk rq wkh sdudphwhuv dqg wkh uhvlgxdo fryduldqfh pdwul{1

Uhjxodulw| frqglwlrqv iru wkh frqvlvwhqf| dqg dv|pswrwlf qrupdolw| ri wkh qrqolqhdu ohdvw

vtxduhv hvwlpdwru duh glvfxvvhg lq wkh frqwh{w ri qrqolqhdulw| e| Wmrvwkhlp +4<;9,1
58Dv srlqwhg rxw e| dq dqrq|prxv uhihuhh/ wkh HVWDU prgho +;, +dv zhoo dv wkh pruh

jhqhudo VWDU prgho glvfxvvhg lq Vhfwlrq 6, lv qrw wkh prvw jhqhudo irpxodwlrq vlqfh wkh

*orfdwlrq sdudphwhu* ri wkh wudqvlwlrq ixqfwlrq lv uhvwulfwhg wr d vlqjoh ydoxh htxdo wr >1

Zkloh wklv vhhpv d uhdvrqdeoh dvvxpswlrq wr pdnh lq wkh suhvhqw frqwh{w/ rqh pljkw zlvk wr

doorz iru wkh srvvlelolw| wkdw wkh qrqolqhdulw| zdv lq idfw ri wkh wkhvkrog dxwruhjuhvvlyh +WDU,

ydulhw|1 Dw wkh vxjjhvwlrq ri wkh uhihuhh/ wkhuhiruh/ zh frqvlghuhg d uhodwhg sdudphwhul}dwlrq

ri wkh VWDU prgho zlwk wkh wudqvlwlrq ixqfwlrq

xEw(>
�
(>

2
� ' E� n i Tt3w2E^|3_ 3 >

�
�E^|3_ 3 >

2
���3�

zkhuh >
�
$ >

2
1 Wklv wudqvlwlrq ixqfwlrq/ dgyrfdwhg e| Mdqvhq dqg Whuçvyluwd +4<<9, dqg

Whuçvyluwd +4<<;,/ lv v|pphwulf zlwk uhvshfw wr E>
�
n>

2
�*2 dqg rqh pljkw dvvxph v|pphwu|

derxw >/ vr wkdw >
�
' > 3 S dqg >

2
' > n S zkhuh S D f1 Dq lqwhuhvwlqj ihdwxuh ri wklv

wudqvlwlrq ixqfwlrq lv wkdw/ dv w2 < "/ lw dssurdfkhv d grxeoh vwhs ixqfwlrq +x ' f iru

>
�
$ ^|3_ 3 > $ >

2
/ x ' � hovhzkhuh, dqg wkh fruuhvsrqglqj VWDU prgho wkhq ehfrphv

d vshfldo fdvh ri d WDU prgho1 Wkxv/ wklv irupxodwlrq hvvhqwldoo| qhvwv d WDU prgho ri

wkh w|sh hpsor|hg/ iru h{dpsoh/ e| Revwihog dqg Wd|oru +4<<:, iru whvwlqj iru wkh odz ri rqh

sulfh zlwk glvdjjuhjdwhg jrrgv sulfh gdwd1 Lq hvwlpdwlrq ri d VWDU prgho zlwk wkh deryh

wudqvlwlrq ixqfwlrq/ krzhyhu/ zh kdg vhyhuh sureohpv lq dfklhylqj frqyhujhqfh erwk lq vlqjoh0

htxdwlrq dqg lq pxowlsoh0htxdwlrq hvwlpdwlrq1 Wklv idloxuh wr frqyhujh vxjjhvwv wkdw vprrwk

udwkhu wkdq glvfuhwh dgmxvwphqw lq uhjlph lv pruh dssursuldwh/ vlqfh lw lqglfdwhv gl!fxow| lq

lghqwli|lqj wkh wkuhvkrogv >
�
dqg >

2
1
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59Wkh hpslulfdo vljql�fdqfh ohyhov zhuh edvhg rq Dc fff vlpxodwlrqv ri ohqjwk �HH/ lqlwldol}hg

dw ^E�� ' f +fdofxodwlrqv zlwk ^E�� lqwldol}hg dw wkh wkh hvwlpdwhg ydoxh ri > ru dw wkh dfwxdo

ydoxh ri wkh orj uhdo h{fkdqjh udwhv lq �b.��f� |lhoghg yluwxdoo| lghqwlfdo uhvxowv,/ iurp zklfk

wkh �uvw �ff gdwd srlqwv zhuh lq hdfk fdvh glvfdughg1 Dw hdfk uhsolfdwlrq d v|vwhp ri HVWDU

htxdwlrqv lghqwlfdo lq irup wr wkrvh uhsruwhg lq Wdeoh 6 zdv hvwlpdwhg1 Wkh shufhqwdjh ri

uhsolfdwlrqv iru zklfk d *w 0udwlr* iru wkh hvwlpdwhg wudqvlwlrq sdudphwhuv juhdwhu lq devroxwh

ydoxh wkdq wkdw uhsruwhg lq Wdeoh 6 zdv rewdlqhg zdv wkhq wdnhq dv wkh hpslulfdo vljql�fdqfh

ohyho lq hdfk fdvh1 Dw wkh vdph wlph/ zh dovr fdofxodwhg wkh shufhqwdjh ri uhsolfdwlrqv lq

zklfk wkh Zdog whvw vwdwlvwlf/ ` / zdv juhdwhu wkdq wkh uhfrughg ydoxh ri �.�H21
5:Wkh hylghqfh ri qrqolqhdulw| lpsolhg e| wkh whvwv lqyroyhg lq dssolfdwlrq ri wkh Whuçvyluwd

Uxoh/ dqg e| wkh xqlyduldwh dqg pxowlyduldwh whvwv iru wkh vwdwlvwlfdo vljql�fdqfh ri wkh wudq0

vlwlrq sdudphwhuv +Mf G w2 ' f, zdv/ lq rxu ylhz/ vwurqj hqrxjk wr reyldwh wkh qhhg wr

frqvwuxfw ixuwkhu whvwv vxfk dv wkrvh ghulyhg dqg glvfxvvhg e| Dqguhzv dqg Sorehujhu +4<<7,

dqg Kdqvhq +4<<9,1
5;Txdolwdwlyho| vlplodu uhvxowv duh uhsruwhg lq Wd|oru dqg Shho +4<<;,/ xvlqj txduwhuo| uhdo

groodu h{fkdqjh udwh gdwd iru wkh Jhupdq pdun/ Mdsdqhvh |hq dqg XN vwhuolqj gh dwhg xvlqj

wkh surgxfhu sulfh gh dwru/ dqg dovr lq Wd|oru dqg Vduqr +4<<<e,/ xvlqj gdwd iru Jhupdq

pdun0edvhg uhdo h{fkdqjh udwhv djdlqvw wkh Iuhqfk iudqf/ Gxwfk jxloghu/ Ehojldq iudqf/ dqg

Lwdoldq olud iru wkh srvw Euhwwrq Zrrgv shulrg dv zhoo dv iru wkh shulrg ri rshudwlrq ri wkh

Hxurshdq Prqhwdu| V|vwhp +HPV, vlqfh 4<:<1 Zkloh HPV uhdo h{fkdqjh udwhv jhqhudoo|

glvsod|hg idvwhu dgmxvwphqw vshhgv 0 lq whupv ri kljkhu hvwlpdwhg ydoxhv ri w2 0 d vljql�fdqw

grzqzdug vkliw lq wkh vshhg ri phdq uhyhuvlrq diwhu wkh HPV ehfdph rshudwlrqdo lq 4<:<

zdv ghwhfwhg +dowkrxjk qr vxfk vkliw zdv hylghqw/ iru h{dpsoh/ lq wkh pdun0vwhuolqj h{fkdqjh

udwh,1 Wklv �qglqj dffrugv zlwk rxu hfrqrplf lqwxlwlrq lq wkdw/ dowkrxjk fuhglelolw| ri wkh

HPV uhtxluhg phdq uhyhuvlrq ri wkh uhdo h{fkdqjh udwh/ lwv xvh dv dq dqwl0lq dwlrqdu| ghylfh

phdqw wkdw wkh euxqw ri dgmxvwphqwv wr frpshwlwlyhqhvv kdg wr eh eruqh e| pryhphqwv lq

uhodwlyh sulfhv zklfk duh uhodwlyho| vwlfn| frpsduhg wr qrplqdo h{fkdqjh udwh pryhphqwv xqghu

d iuhh  rdw +vhh/ h1j1/ Duwlv dqg Wd|oru/ 4<;;,1
5<Zh dovr xvhg wkh hvwlpdwhg prghov wr vhh li wkh| zhuh fdsdeoh ri jhqhudwlqj wkh nlqg ri

4A
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groodu ryhuydoxdwlrq vhhq gxulqj wkh 4<;3v 0 e| vrph e2 shufhqw/ rq rxu hvwlpdwhv/ djdlqvw

wkh pdun lq Iheuxdu| 4<;8/ iru h{dpsoh1 Lq 43/333 vlpxodwhg gdwd vhulhv htxdo lq ohqjwk wr

wkh dfwxdo vdpsoh shulrg/ xvlqj wkh hvwlpdwhg HVWDU prgho iru groodu0pdun jlyhq lq Wdeoh

6 zlwk dq lqlwldo ydoxh ri }hur/ �D�b shufhqw ri wkh vlpxodwhg vhulhv uhdfkhg dq ryhuydoxdwlrq

ri dw ohdvw e2 shufhqw gxulqj wkh vdpsoh shulrg1
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63Ilwwlqj olqhdu dxwruhjuhvvlyh prghov wr rxu gdwd |lhogv hvwlpdwhg vshhgv ri uhdo h{fkdqjh

udwh dgmxvwphqw lq nhhslqj zlwk wkh olwhudwxuh 0 iru groodu0vwhuolqj/ iru h{dpsoh/ wkh kdoi

olih lv mxvw ryhu iruw|0�yh prqwkv1 Iru wkh qrqolqhdu HVWDU prghov/ orqjhu kdoi0olyhv wkdq

wkrvh glvfxvvhg deryh duh uhfrughg zkhq wkh xquhdolvwlf dvvxpswlrq ri lqlwldo h{fkdqjh udwh

htxloleulxp lv pdgh 0 vhh wkh Dsshqgl{1
64Kdoi0olyhv hvwlpdwhg xvlqj HVWDU prghov �wwhg wr pdun0edvhg Hxurshdq uhdo h{fkdqjh

udwh vhulhv +Wd|oru dqg Vduqr/ 4<<<e, zhuh jhqhudoo| voljkwo| orzhu wkdq wkrvh iru groodu0edvhg

uhdo h{fkdqjh udwhv1 Wklv lv xqvxusulvlqj/ jlyhq wkh sur{lplw| ri wkh Hxurshdq pdunhwv

lqyroyhg dqg wkh idfw wkdw wkh| duh rshudwlqj zlwklq d fxvwrpv xqlrq/ dqg dffrugv zlwk

suhylrxv hylghqfh rq wkh phdq0uhyhuwlqj surshuwlhv ri Hxurshdq uhdo h{fkdqjh udwhv +h1j1

Fdq}rqhul/ Fxpe| dqg Gled/ 4<<<> Fkhxqj dqg Odl/ 4<<;,1
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65Vwdwlvwlfdo whvwv uhyhdohg qr hylghqfh ri qrq0qrupdolw| ru khwhurvnhgdvwlflw| lq wkh hvwl0

pdwhg uhvlgxdo vhulhv1
66D frqvwdqw whup zdv lqfoxghg lq wkh dx{loldu| uhjuhvvlrqv1 Txdolwdwlyho| lghqwlfdo1uhvxowv

zhuh rewdlqhg zkhq d ghwhuplqlvwlf wuhqg zdv dovr lqfoxghg1
67 Lq idfw/ pdq| ri wkh vwxglhv sxeolvkhg durxqg wkh hqg ri wkh 4<;3v zklfk dssolhg xqlyduldwh

xqlw urrw whvwv wr uhdo h{fkdqjh udwhv xvhg gdwd vhwv hqglqj d ihz |hduv hduolhu/ lq zklfk fdvh

wkh srzhu zrxog eh hyhq orzhu1
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68Wkh uhvxowv uhsruwhg lq wklv vxevhfwlrq duh frqvlvwhqw zlwk dqg uhlqirufh wkh Prqwh Fduor

hylghqfh uhsruwhg e| Vndolq dqg Whuçvyluwd +4<<;, rq wkh orz srzhu ri xqlyduldwh xqlw urrw

whvwv lq wkh suhvhqfh ri qrqolqhdu phdq uhyhuvlrq/ dowkrxjk Vndolq dqg Whuçvyluwd*v +4<<;,

dqdo|vlv lv edvhg rq dq dssolfdwlrq ri OVWDU prghov/ vlqfh wkh| duh sulpdulo| frqfhuqhg zlwk

prghoolqj dv|pphwulhv lq pryhphqwv lq xqhpsor|phqw1 Wklv vxjjhvwv wkdw rxu Prqwh Fduor

uhvxowv duh qrw sduwlfxoduo| vxemhfw wr wkh sureohp ri vshfl�flw| +Khqgu|/ 4<;7,1

4=
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69Vhh Edonh dqg Irpe| +4<<:, iru d uhodwhg Prqwh Fduor vwxg| ri frqyhqwlrqdo frlqwhjudwlrq

whvwlqj surfhgxuhv lq wkh frqwh{w ri wkuhvkrog frlqwhjudwlrq1
6:Fdoleudwlqj wkh Prqwh Fduor h{shulphqwv xvlqj rwkhu uhdo h{fkdqjh udwh gdwd +Wd|oru

dqg Shho/ 4<<;> Wd|oru dqg Vduqr/ 4<<<d/ 4<<e, |lhoghg txdolwdwlyho| vlplodu uhvxowv/ djdlq

vxjjhvwlqj wkdw rxu uhvxowv gr qrw vx�hu sduwlfxoduo| iurp vshfl�flw| +Khqgu|/ 4<;7,1
6;Vlplodu uhvxowv dovr krog dprqj lqwud0Hxurshdq Jhupdq pdun0edvhg uhdo h{fkdqjh udwhv

+Wd|oru dqg Vduqr/ 4<<<e,1
6< Lq rxu �wwhg HVWDU prghov/ wkh uhdo h{fkdqjh udwh zloo eh forvhu wr d xqlw urrw surfhvv

wkh forvhu lw lv wr lwv orqj0uxq htxloleulxp1 Vrphzkdw sdudgr{lfdoo|/ wkhuhiruh/ idloxuh wr uhmhfw

d xqlw urrw pd| lqglfdwh wkdw wkh uhdo h{fkdqjh udwh kdv rq dyhudjh ehhq uhodwlyho| forvh wr

htxloleulxp/ udwkhu wkdq lpso|lqj wkdw qr vxfk orqj0uxq htxloleulxp h{lvwv1
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Figure 1:  Partial autocorrelation functions
Real dollar-sterling
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Figure 2:  Estimated impulse response functions
Real dollar-sterling
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