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A bstrack

W e presatempirnal evidance an the Tacs diving real edance raes in
e log run. U singdatafran thiree industriallsed aountries, we ..nd suppart
o the hypothesis that productivity and ..scal shods matier. T here is abo
evidae honeer; thatthe impactof...scal shods anly matiess in the shart
and medium-run. 1N sane Gsss ..sal shads ause dpredatias, ad this
is prdoebly eqplanad by the maetaxry accomadatiaon of ..scal shodss. T he
traditicald anad B alessa S amuebon er ectofpraductiMty an real exdance
raiss is abo Toud o be revarsd in some asss Whidh demastratss the
impartance of the distributive sectorin driving produciMty cairs.
JBE Cadks F31, B4 CR



1 Intoductan

T he determinatian ofreal exdance rates in the kg run hes bean the subject
ofa\est theaetical and enpircal erature. R ecatly this hes been dimen
by reseaxdh an P urdnesing P oner P axity (PP P ), vwnidh shons thatwe hae
aly a partial piciure of why deviatias fran PPP are so pasistait oer
time .

Charly maetaxy (noninal) shods carnot proace an eplbnatian Tor
this pasistene unkss ae assumes an unrealistic degree of naominal ngad
ity (sseR ayx, 1995). Fsal ad productivity shodss are seen a6 the main
drimving Tarass behind the real exdange in the medium and bng run. H ar
rad (19 33) adgnally used intematianal productivity dicerencss o eplEan
the pattem of devatias fran PPP, ad this epbnation wes fomalised
by B akessa (19 &) and Samueban (19 &) into whatkt hes beaome knonn s
the H anad B alessaSamuebon hypaothesis. T he impact of ...scal shods an
real exdange rates hes been analysad bath in the aotlext ofFKeynesian &g
gecatine madelk 0 arbusdn, 19 76, and intertemparal maoek of the qpen
eaonany (O bstied and R agyoe, 1997).

0 urgoproadh is use asttucural VA R (SVA R) maodeling framenak
10 ealate the impartance of direrait shods an the real edage rates
oer\anas ime hazas. The SVA R gpopraadh 1 the goen econany hes
bean enplbyed by Clricaaad ¢ al (1994), and mae recatly by P rased
and Kumar(1997) andR agars (1999). 0 uraotribution extandcs the cunant
Ierature in anumbeaer ohwnways.

First we use Iog runs ohyearly data (gpoprodmately 120 years) Torthree
auntries. T his enebks us O Toas mare erectively a1 medium and lbhg run
enects ampared tostudies wnidh oas anpastl arldW arll datet . Secod
itis well knonn that the natiure and impact of real and naominal shods an

! Forreoantsuneys, see FrootandR agoe (1995) andR agoe (1995, 199 6. A rumberof
papers have shonn that there does notseam 1o be a signi.. it degree ofmean reversian
in realedance ratss (eg i ad aal 199 §. H onever; mare reaantevidence uising bng
rus ofdata (eg Toreampkl buafand Jaian, 1990, D iebold etal, 199 1) arparel data
sts (eg FankelandR a2 1995, | ad aal 199 5) showvsane sigi. cant degree ofmean
reersian, butwith a show degee of aanvargenee 1o the mean0 ne of the prdolems with
unitroot st is highligtted by Encel (2000), who shons that these tests can sueer filam
signi..canae size bisses. 1N a reaatpgper; Il a® awald andR iad (2001) provdde evidenae
Torapael of 10 0 ECD auntries that the distributian sectorhes an impactan the el
edhance rate.

2R aprs (1999) weesaVvh R tomadel the real dollar- paund exdance rate fiom the Bl
1880s. 0 urdata set aatairs a kg set of cuntries and awider renge of results. Far
ahistarical analysis of the impact of dicerant...sal insttumeants during the dissical gold
standard, sae Kaminsky and KHEnN (199 4).




the real edance rake hes \varied oer time®. T his is due both toshifs in the
uderlying produciion strudciure of the industrial econamies (orirstence the
dicerant reltive gonth of the distiibutive sectorand other non treded ser
VGEs), and o the dicerattregmes whidh have daradierisad treintematiaal
nendalsysteam. T oalbwiorthese structural and regme shifts weallovior
time\arying paraneters in aurVA R madek. 0 ur results danastrake the
mudh greatier parsistence of both naominal and real shodss in the posell ald
W arll erg notanly aampared 1o the intervar years, butalbo ampared 1o
the dessical god standard periad. T hird, in catrast o previas studies, we
donot..nd unifom suppartforthel anrad B alessaSamuebon (H BS) enect
Insameirstancs we .. nd thatproductivity shaods an ause areal exdance
rake depredatian, and we shovthat this is aasistattwith cartan intertamn
poral madek of aasumptian and productian. Finally, insteed of impasing
certan rstridias an the g run properties ofaurV/A R madel we analyse
the relti\e persistence of..scal and productivity shods and ..nd suppartor
the hypothesis whidh derives fram intertemporal model, that.. scal shods
ke all pure damand sice shodss, shauld anly have empaary ecects an the
real edance rate.

T he restofthe paperis aganisad as Tollons. INnSectian 2, weautinesane
of the basic thearetical results in this areg Wnidh are nowv part of stendard
goen econany maacscaamictheay. T hese motinvate aurVi R anabysis. In
Sectian 3 we sestautaurVh R madeling gopraadh and we desaribe aurdata
=t In Sectian 4 we presattand disass aur results. Section 5 aondudes.

2 D etemirnants of tteR eal EXddar e R ate

21 Traxks inteRed EEXddaxe Rate Theoetcal
U ndexpinings
In aur enpircal madek we distingush betineen maetary, .scal ad pro
ductivity shadss 1o the real edance rate. T he impact ofmanetary shadss
o el edance rakss is ieltiely well udasstoad in theay. | aetary
shads grerate a Eempaary depredatian of the real edange rate butin
e lbg run maey is neural in all Keynesian aggregative and manetary
goproaedh madek. T he persistence of the real dgpredation dgpaxs an te
degee of naninal igdity in wage and pricesetting  Same intereamparal
madek (sa2 0 bstield and R ayoe, 1997) disply kbng run noanneutraly, es

SFarirstanas Rage (1995, 1996 and ll uscatell and Spirelll (1999) showv that the
parsistence ofdeviatias firan PPP  seams to be mare marked pastl) 46




manetary shadss induce warkk BHsure substitution throuch a wealth enect
B ut as noted by 0 bstield and R ay, this resulitis not rdoust o the spec
i.catian ofthe casumears” gotimisatiaon prdolem and would disgppearin an
oerbppinggaeratias 0L 6 ) madel A priar aewauld epectmaetary
shadss o have no Iog run impactan the real edance rate.

Tuming 1o the ecect of productivity gonth, the stendardH B S ecectis
bestillLstrated in asimple tho auntry, tho good model where ae goad is
tradeebE (7)), andis the rumeraire and the otheris nontradebke (| T). Far
smplidty, suppae that the production tednologes in the two countries are
sami lar; butthe cuntries have dicering Bdtor productivities:

YT
y ™=

ATFTKT:LT):Y Y = AVFY (kY 5LY) Q)
ATDFT(KTD;LTD);Y N o_ AN DFN (KN D;LN D)

where the praduction tednolagy is assumed todisplby astantretums
sak ad the tho sectars are daradterised by perlectaompetiian. T he tho
ctars ofproductian, gpiral (K) and Ebaur () are mdoi ke betineen sectors.
W hiktEbauris immdoi ke intematiaally, epitalis perfectly mdoi e sothat
the real intersst rate is equalizad aacss the warld. D e.ne the hame ad
fodg price indiaess as:

P= ) @ P"= @ ) @

where p ad p® are the prcs of the naontradebk good at hane ad
ebrced. Inathogoodword the relative price el (real exdange rake) be
e the tho auntries degpancs sokely an the relatine price ofnon tradeblkes

P-P"= (p=p°)'i €©))

Shifts in fecorpraductivity dicerattiak will acectreltive pricss. Tosee

s we an use the .. ms’ .. istader anditias Tor pro. tmaxdamisatian in

both sectars, Lsing the productian tedodlages in (1). | agdiceratiating
we..nd that

- : T #
EEFE,:: Qi) ~7@ ig™Mi@ i9"'D @

4T his price index assumes a uti ity naion ©orasumers whidh depends an an index
oftotlal ansumptian vwhidh in tum is aCdob D augies Tundtian ofthe aasumption oftred
abks (dhae ) and natradebks (darel § ) U sing an altemative inesrrhamaogenas
Tnction or the asumptian index wauld amplicate the Tomulation of the price index
butnotdance the results.



where "M and "7 arg respectively the shares of Boarinaome in the
non traded and nonieced sectars’, andg* — AX=A* | BEquatian (@) ills
trakess theBH S enect a Bster producivity gonth in tradeblkess relatine to
nan trackebles will generate areal exdance rate gppredation. A cordllary of
this is that a caunry Wwhidh eqoeriencss Bster producivity gonth shauld
eqariance an gopredatiaon oftts realexdance rake reltive toshnergoning
auntries as praductivity gonth in tradebks is ikely 1o be Bster then in
non tradebes.

A Mhaough theH BS resultis auite rdoust, allematinve theaetical madebk
an reae te paitve ink betineen productivity gonth and the real ex
dence rate. |naessing the number of feciors of praductian argoacs makes
the basic trace madel mae anmplicaied. |n adaer o dotain same deer re
aulls rsstricias hae 1o be impased an the relatine Edorintasities of the
direratssctors and/ aran the strudiure ofFdemand ifmare then tvo goads
are producd arthere are mare than o fBctars ofpraductian. A counterex
ampk o the stendardH B S resulltis provided by D evereux (1999 )°S.

D evaraLix Noles that, in aorast 1o Jgpan oer the periad 1950-198 6
many ofthe Esstth sian econamies since the 19 70s hasve combined rgpid eco
nanic gronth with nan gppredating or dgpredating real edance rakes.
D everaux develgps a madkel in whidh thiree goocs or serviass are praducd.
A s aboe there are tradebles nontradebe goads (used anly Tor damestic
..nal asumptian), butin additian there are non treded distributional ser
MGs. T hese seriass are ussd Tarthe distributian and aasumptiaon oftraded
gk’ . T he praduction tednologjes ofthe tradsble and non tradsblkes goack
are ss in (1), butdistributian serviass are praducsd (using both pital and
EBbaur) by a antinuum of maxpolistically anpetitinve ..ims. T here are
thaere inaessing returs to gpedalisatian in the distribution seriass ssc
o

T he reesan Wy this madel caan produce adgpredating real edance rate
in a Estgoning ecoany is that, as the ecoaony gons the distributian
netnarks in the country earience praductiMty despeningvhidn boners the
(damestic) price of traded goodk . 4 gain tBakding the wholkessake pricss of

Siet T =w T=yT ad"'N =w " =py ", wharewis thewece rate. R el thatthe
™o cauntries hae identical tedhnolages gpart fram the productivity shiftterms.

ST he ok of the distributian sector hes ganerally been ighared in adjusting for the
impactofproductivity an teh real exdange rate. I'tanly reeives abriefmentian in recant
atributias (see B uristein etal 2000, and 0 bstied and R ag, 2000). A s Bras we
are anare the oy direct st of the impact of the distributiaon sector an be Toud in
I ad aald andR iad (2001).

T he madel can be generalised so thatdistributional seniass are used in the acasump
tian and praduction of naon traded goacks withaut diengng the key results.

¢ R ecall thattwihi bt the wholesalke price of traded goodk s setin intermnatianal markets
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tradebEe goods a6 the numerare we can wiite the aggrecaie price index Tor
the econamy as Olons, insteed ofF (2):

P=0") ") ®)

wherep' is the retal price of tradkebls and p'  as befare is the price of

non tradeblkes. T he retal price ofFtradebkes is a price sub index gven by the

(\Word) whokesalke price ofradeblkes, whidhis the rumearaire and the price of
distributian serviass, pP:

pT= @) G
Substituing (6 into (5) ad then as befare computing the impact of
praductivity gronth in the varias sectars an reative goods prass gven the
praductian structure e Gan ampute the impactan the real exdance rate.
Farsmplidty we can foas anly an praductivity gronth in the home country,
kegping productivity ek in the Taaign countisy aastant, whidh mears that
the evolution of real exdance rake isgven by P=P  : Casiderthe spedal
GeewvheregP, the productivity gronth in distribution seriass is atthe same
rake a6 in tradebke productivity/ @ g° = g7, Inthis ceeve hae

3 ~h

. i h i
P=P = Qi@NCid + ""QiNg i ""CiNd O

where % is a messure of the ebstiaty of substitutian betinean dicerant
\arieties of distributicnal servias!?, and 0 < % < 1. 6 iven that the ..1Ist
tam in the souare bradetin (7) is necativg itis gpparattthatify" < g7
tenH BS enectmiditbe reversad ad there migitbe a trad depradation.
T he medhaniam, as eplned abok is the geater e daxy in tradebke
aasumptian prancied by productivity gronth in the distribution netnark

and dogys the BwoFae price the domestic et | price of traded goads dgpends an the
price of distribution serviaGss.

T his restrictian is notnecsssary in ader o revarse thel B S enect 1tcan be reversd
eanifd’ < d, butthe coditias underwhich a trand depredatian wi ll be doserved are

mare amplicated.
10T he aasumptian of distributional sericss is gven by
0 = 1=y
D=0 >gydA

0

where <) is the autput of eech distributical serviass ..m, and i is the number of
..1mms. SeeD everaux (1999).



Fally Ets asidar the impactofa..sal shodk an te real edange
raie. In standard Keynesian aggrecative maokeks under perfect pital mo
bikty (e.g madek bassd an FEMingll undelland D ambusdn, 1976, a..scal
eqpasian w ll generate a permanant real gppredation and adeteriaatian in
the trecke balene. H onever; interteamparal mooek praduce rather diceranc
resuls because they take TUll acoountofthe impact ofintematianal barovy
ing and Iending an wealth. 4 dding govaermmeant spending (..nanacad thraugh
Lmp sum &) o the demand side in the above madek will essarttially dis
tortthe aasumears dedsian by withdraning resaurass fron casumptian. A s
sghonn in 0 bstied and R ago (199 7), a govammant spaxding shodk biesed
tonarcs non tradeblkes (Whidh is the usual Geee aasidared) will inaeese the
reltn\e price ofinon tredeblkes (a raalexdance rate gopredatian) intheshort
! . T he enectis shat ived honeer; in the presance of pital mdoi ity
&6 a pracsss of investmat in the nontraded ssctiar will evaiually reduce
the margnal product of pital in the non traded sectar?. T he sharerun
real gopredation resulling fram a govermmant spending shok is a rdoust
result A .saAl shak an genarate a sharke run depredatian anly in madek
with a rge degree ofpriae stidkiness (eg. 0 bstied andR agoe, 199 7) where
autput is essattially demand determined. Finallly itshaud be noied thatt
interteanporal mooek axrsiderthe impactof...scal shodss in aaotextofin
tematicnal cpialmdoi ity. dunng periacs ofimperfectepital mdoi ity the
impactofa..sal shodk migitdicer markedly from thatdesaibed in 0 bsk
d adR ax> (1997): the immediate impactofa..sal epasian is lkely
10 be a aurmant acoount de. atwhidh mustatherbe ..nencsd arwhid will
gererate a naninal depredatian, and henae a shorerun real edance raie
dgpredation.

22 Implicatias forEmpirnalll aceling

T hedisassianinSecian 2.1 can besummarisad as Tollons. W ewvwauld eqoect
10...nd the olloning patiermn of respases of the bi ateral real exdance rale

11T he madel arsidered assumes thatinvestmentand disinvestmenttin cpital does not
oaur instantaneasly because of acssts of adjustmeant;, henae allloning us 1o distinguish
betinean the sharerun exects of ..scal shods an the real exdance rate and the g run,
wvhare the price ofF non tradebkes is determiined salely by supply Batars (see 0 bstied ad
Rag, 19964 ppadx B, and Chinn, 199 7).

21tis anaebk that if goamment spending is diredted tonards public investment
(infisstruciLe), then itmightinasese the marg nal productofcepital in both the tradebe
and nontradebE sectors and inaeese autput and aansumptian. I this ee a ..saAl
epasian midit hae a pemanait ecect an the real exdange rake. T his pcssibi ity is
agerevally ighaed in interemparal goen econamy modek. T here abowouldd sean to be
itttk enpirical suppoartfora bng run enect; as We shalll see belov
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g, archine maey supplyshak(n jm °), agoemmentspendingshodk
@ i1 ¢ ad aproductivity shak (@ j a°):

| Tabk2.1: Impactanqg

Shadkk  (m inm°®) @199 @13
Shortrun + + (mdol e immadboi ke pirad) ?
| Lagmn 0 0 - (1 BSY+ Dewereux (1999) |

T he guestian mark an the sharerun ecect ofa productivity shodk is be
e the analysis In Sedtian 2.1 highlidted the impact of praductiMty an
the real edance rate in the presace ofeciormdoi ity aatss sectars. T hese
are bgrmun eeects and we wauld not atidpate a dear sharerun impact
ofa praductivity shod< Certainly there miditbe saome short run respass
butit sghis d¢ ailto pradct a priai. Fanard bdding epedatias in
Taagn edange markets migdit cause the naninal exdance rake 1o gopre
date in respaee 1 an unatidpated producivty shodk ifeconamic agats
eqectant BS erectopradal H onever; an inaesse in pradudivty migit
abo tigoEran inaeese IN asumMptian as aasumers antidpate the pasitinve
impactan weaalth; this inaresse in casumption migitGase atanpoay air
rantacountce. atifitantidpates the investment (see Fenkel ad R aan,
1995).

T he other key pants whidh energe fron aurdisassicninSecian 2.1 are
the Dlloning First; the impactofboth ...scal and productivity shods migit
direr dgpending an the underiying productive structiure ad the prevaling
regmein the intermaticnal .. nendal system'3. Forinstanag we knowvthatin
aregme ofimmdoi ke pial the ..sal shodk migit cause a dicerant share
N respaee in the real edance rate comparaed toa regme ofhichly maoi ke
pial A Bg we knowvthattan industrialeaonanywhidhis stilldevelpingits
distributive netnarks migit reect diceratly 1o a praductivity shodk | are
grerally as the impact of the ..sal and productivity shods 1 the real
edance rate aaaurs throudh the supplysice of the econamy, itis attirely
passible that, as the productive structure dangss (es is ikely tobe the e
oer aur bng sampk periad), the trarsmissian mednenism will dhange oer
time. B aoth the sigh and size ofthe ...scal and praductivity multipliers migit
dence throuch time.

A secod and related parntis thatbwe mightdosene apasistanttrad in
the real edange rake in sane sample periacs folloned by other periads of
134 s well as sy dhenging \ariebles such as demagrephic fectors and aonsumerpref

aencs, Whidh we do notaasider here,




meen rkvasian. T his suggests a Tindematal weakness in unitrioot tessts an
raal edance raies. the resuls are likely 1o be ettirely ssmple dgpedaic
Itabo suggest amadeliing strategy Whidh (i) alllons Torsame time \ariation
in the respansss of the real ediance 1 the exogenass shodss in the systam
ad (i) axads impasing long run restricias an the madel whidh inaonectly
daradierisss i's kg run properties.

3 I odelSpeaed..cation ad Esttmatian

31 VAR Speda.cationad ldenti.cation

W e..rsttum © the issue of how o identify the structiural disturbanass in
teVi R. P revas atlempts b aaductastucural VA R analysis Tor the
real edance rake (eg Claridaand6 all, 1994 L e2eand Chinn, 1998) hae
tended O impase some restricias an the long run properties of the struc
twralVh R .Clridaadt all (199 4) andl eeandChimn (1998) useB bndaxd
Q ueh (1989) e restrictias an the madel o idantify the structural shodss.
R agers (1999) notes honever; lloning Faust ad L egoer (199 7), thaktim-
pasingB bndard Q ueh in.nite ader rsstricdias an a.nieaderVA R an
cause prdolEms. T hese pradblems are aampaunded since ypically the number
ohariabks induded in aVvi R are imited so that the structural distur
bancss” are typically aggecatias of dicerentshadss, eedh ohwhnidy may af
Tctthe maaoscoamicvanriabks induded inthe VA R indicerantdirectias.
R agers addiesses the prdoleam by estimating a reducsd fom VA R anaset
of dreraad \ariebks, ad then impasing sane structure an the bhg run
moving aerace aet dattmatiix

0 urgppraadh here is dicerant W e do notimpae ary kg run restric
tas o the prperties of the madel alog the ines of B bndard and Q ueh
(1989). Inaddtion tothe prablems idati.. ed by Faustandl egper(1997), we
wish toaxad making assumptians ebaut the underlying econamicstructure.
A ssstautinT abke 2.1, althaudh theary does suggesstsame (ary Bn) theo
retical rsstricias (eg maey nautralty), in anumberofcesss the lbhg run
impactof-the praductivity and ...scal shods an the real edance rate is not
knonn apriai. W e abowish 1O aadd any impasitian of risstrictias o ex
amine Whether the dynamic properties of aur maocel are ridoust o dicerat
assumptias regarding the log run relatiaships betnean the variabkes. Far
e same reeson we aadd testing Tor (and impasing) adntegrating relatian
ships betnean the real edance ke ad the epbatay \aabkes. thareis
No reesn 10 belleve that sudh a cantegrating vectorwauld be aostaritoer
the sampke periad.



Insteedwetoas onshorerun riesstricias. W eperfom astandard Cholesky
ctaisatiaon 1o justidentify the structural shads and alaubate the impulkse
respase findias. T hatis, we move fran the reduced fTom ofthe VA R :

Ze=C+ B1Zg1+ =t BiZgn*t ©« ECEY= - ®)
it stucural oHim:

AvZe= ¢ AiZgr+ ot AnZgnt e ECED=V 0)
whereB ;= A{'A; 8i= 1m and- = AJV(A))i; Z is the vedtorof
kvariabks induded inthe Vi R, ©¢is thevaedtarofVA R imovatias, and ™'

are the structiural disturbancass ofinterest
T hisis done by impainga bnertriangularstructure an the Ay matrix<4:

a0 o o 1

Ao - % dy1  ady 0 0 E
dz az azx 0
A1 Ay A3 Ay

T hevectoroRariabkes indudedinaurVA R, and the conrespadingvectior
of structural disturbanass, is the olloning

0 yy.yryye 1L 0 .y 1
C S Erye g

Z‘:%cr(Y(M—p)i(%)")E\ t%‘%;
Oc t

T he vector ohvariabkes indudes in the Tolloning ader: the diceratial
in Ebaur productivty betinean the hame and Tadgn aounryy messured es
atput(y) perapita(l ); the dicarential in the primary budget de. dt, ex
pressed as a prgpartian oft D P ; the dicerartial betinean the gronth in real
maney balbnass in the to auntries; and ..nally the real bi beteral exdange
rale canputed using aggrecate price indiass. T he messure of productivity
is the oy ae ada BEok oerthe lbhng sampk pariaks enplbbyed in aurest-
matian. T he dasen messure Torthe .. scal varieblke is a compramise R agers
(1999) dxoess 6 /Y as amessure of tre .. s@l stanas and we olloned this
goproadh in earier wak (I uscatell ad Spirelll, 1999). H onever; igor
ing the ok of taation may be prdokEmatic if taxation dangs hae hed

14T His is dotained by Bctorizing - sudh et - =PPQ whare P =A ( (¥ )2 (the
Chalesky decompasitian).




an impartant infuencee an the real edange rake indgpendantly of goeam

meant speding shods, arifR icadian ecuivalbee doss nothdd®, so that
the maatsconamnic respaese 1 an inaesse In goemmatt spending dicers
dgpending an hawitis ..nencad. EnteringG =Y and T=Y sgparately wauld
hae addressed the .. istpant;. but itwould hae inaessad the dmasian
ofthe VA R, vnidh is undesirabe gven the number of dosenatias at aur
dspcal T he maetary shok is Ggotured In .. ist dcerence form, ol

ing the gppraach inR agears (1999). U nikeR agars (1999 ) honever; we hae
dasan not o bresk donn manetary shodss Iinto manetary bese and maney
mulipliershods. A thaugh itis potantially heboiul t undarstand Whether
manetary shods argnate fram policy dedsias offron the bdeviaurofthe
..nendal ssctor; we gernerally Tound that decompasing the manetary shodk
inaeessd the dmeansicalty ofthe VA R withautnotebly acedting the shaxe
of the total \variance of g expEINed by the manetary shod<©.

Figures 14 -C plos the avdata’. Itis goparent fion this e that
e ttad in the real edance rake q oar sane subsamplkes an aly be
eplEnad by the producivity variebke and that ..sal impubss an aly
hae played aminarpare® . T his aandisian wauld nothave dnanged ifG =Y
hed bean usad &5 the ..sal messure insteed of the budoetde.dt H onever;
itshauld abobe dovias thatasmpEH B S hypaothesis inking praductivity
diceratiak 1O the real edance rale wll notdo. T here are periads oftime
when the productivity dicerential does not ully gpture moemeants in the
raal edancge rale and a time \varying parameter madel is mare likely to
pture this Eature ofthe data

T he adaing dosen Torthe varebles implies the lloning sharkun re

15) uscatell and Spinellil (1999) ..nd that; in the cese of Ialy R icardian equivalkence
doss not hod as the relilance an ddot .. nence hes hed a signi. cantimpact an the real
inersst raie

19 tis well knoan that over the long historical period under sarutiny the stodk of real
balenass (even expiressed as adin erence betineen thWo auntries) is notastatiaary \varicblke
and is unlikely 1o be an acaurate messure of the reltive stance ofmanetary policy (unlike
6 /Y).0 nealtematieis 1o bdk atthe \elod ty ofmaney butagan thatis notstationary
oer the sampke pariad lErcely because there have been majar dhangss in the .. .nendal
strucure i.e dangss in the payments systam and in the type ofintermediation ava Eble.

T otake accoutofthe varnyears, we pre regress alll the varigbles an adummy ariebke
orte Firstad Seaod W aldW ar. Espadally in the case of Italy, acoounting Tor the
waryeass is imperative gven the dagree ofFeconamic dislocatian whidh caouned.

18\ e do notpresat unit root tests Tor the individual series. 4 s Engell (2000) shons,
in the cse of the real exdancge rate there are serias size biases when unit root t6sts
are anpbed. In additian, as disassed in Sectian 2, we would argue that the degree of
integratian ofthe series is unlikely 1o be inariant 1o the samp ke dosen because ofregme
shifis. 0 verdicaratsub samples aurseries migitatherbe | (1) arl(0) dgpedingan the
policy regme.
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stricias. T he real edance rae is assumed 1o reectimmediately o all the
shods whikt the maey \aiabke reecss irstarteneasly 1'% ad 'Y, ad
e ..saAl indicaior oy reects 1o praductivty disturbanass. P roducivity
is anly assumad 1o reectwith a g 1o the othervariabks. T he assumptian
that..scal policy doss not respad toexoganas shads in manetaxry pdlicy is
deBsbke gven that manetary palicy generally acocommaodated .. scal policy
oer this histarical periad. Similarly, assuming that productivity does not
immediately reect o pdicy shods is justi. ebke. T he assumptiaon thatman

etary policy does not reect o exaoanas real edance rate shodss is sightly
mare pradblematiG; espedally dunng periacs of. >ed exdance rakes, althauch
itmay be justi..ed in parthby noling thatwe are axrsideringmoanais in the
raal edance riaie ratherthen in the nominal edance rate. U timately, s
intheceeofallstuctural VA R madel, thevaldity ofthese jJustidentifing
rsstricias Ganotbe tested. H onever; we hae tried allermative aderings
o araiabkEs (in partaular reeaersing the adar of the maetary poicy
\arisbke ad the real edance rale and revarsing the ader of the produc

tivity and the ..scal pdicy \variebE’ ), ad the aadlsias remain basically
smibr?.

32 Bstmatianll etthods

A s stressed in sectian 2.2, we would eqoectsame \ariatian oer time in the
respase of the real edance rake 1o the structural shods. T he impulbse
respasss fram the ..sal maetary and productivity shadss are dependac
an the production structiure. aasumerpreferencss and the degree ofnaminal
rngdty and cprtalmdoiity. W e therefae alloworsaone varation oerime
in the respansss of the real ediance 1 the exogenass shadss in the systam
by estimatingatime \varyingparaneterVi R T heesimation ofVA R madebk
with time varying aoet dats Was piaeered by D can, L itlerman and Sims
(1984). In this pgperwe Tl this B ayesian gppraach o VA R estimatian
whidh allons the parametars oftte VA R O evole as mare dosenalias are
adoed L. T he intwitive gppeal of this gopraadh is that policy regme and
structiural dhangess are modeled ss agradualevolution ofthe VA R aoet dans
(ad hae the impule respas=s).

YT his is adarto pture passiblke pro o/dicality in the productivity variebke gven that
itis de.ned as Hbaur praductivity.

20T hese altermnative Cholesky decompasitias are notinduded here for reesas ofspace
but are asd BbE fian the authas an reguest  1n future wak we pln o impeEmant
same ofthe rdoustness dnedss suggessted in Faust (L 9 8) toverfy allermatinve idanti. catian
sdhemes.

21T he desaiptian here dosely Tallons the notatian used inH amilton (199 4), Ch. 13.
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Casiderte .. istequation ofthe readucsd fom VA R :

Z)¢= Xi_lé‘ 1t 10)
wWhere = (L2 1: 24,5 5 240) iIste (S£1) vedor (s= ko + 1) of
regressars. T he anespading aoet dantvedoris:

- e e e e 4 cee="N .7TN .= -
lt_( » 11;¢ 2;7e-~ 1lke 115¢ L& -~ 1lke -~ 1l;&¢ Lo - lkl)'
IfweallbwtheVi R aet daits ovary oertime we ned tospadfy the

nature ofthe ime dependanoy. A state space riepresaiatian wauld have (10)
as the messuremanteguatiaon. W e ollowD canetal (19 84) in pcstulatinga
B ayesian priardistribution forthe .. sk periad \ale of the aoe¢ dartvedior
11 >N (P 1p)- Inadditian, itis assumed thatthe VA R aoet dents llow
anh R (1) procsss; the trarsition equatian of the system is thaerekae

IR (- A1)='*' Al_lﬁ 1T »e 1)

In (11), the parametervector Ollons an autoregressive procsss, inwhidn
the wadhting parameterA ; detarmines the impartenee of the steedy state
\alLe Torthe ae¢ dattvector . T he disturbance t&am is unaonelated with
the disturbanass in the aignal Vi R : @ov(»; 219 = 0, wheress the exqpected
vale  agsists of avedtor of zaeroes With ane as elbameants aonespading 1o
the onn\ariebke at BEg1l (7;.41) Toreadh ecuation. T his priar distributian
holds that dhanges in the endogenas variabe modelled are so di¢ ault o
Taecsst that the aet dent an is bgged \vale is likely 1o be near unity,
wvhi Eall otheraet dants areassumed tobe neerzaro. T he priardistributian
is iIndgpadattaacss aet dats, so tat ttell SE of the state vectxris a
diagomal matin<

T hematrixP ;5 is gven by

A !
_ #9 0°
P 07 6 oy (12)
where
0 1
< 9 0 oo 0
0 <=2 0 ot 0
6 = 0 0 <=3 1z 0 13
0 0 0 <op
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10 0 2o 0
0 wig=4g o 2o 0

C = 0 0 wiB=p, 10 149
0 0 0 S wiBeH

A Bo Q the \ariance mwariance matrix of»,,, isgvenby. Q=A,P ;.

D aenetal (19 84) sugpesstithe use ofprecke. ned vabes Torthe parametars
in (12), (13) ad (14). T hefbningassumptias aemade < = 0 ) Zw? =
1=7;#= 63;A, = 0999;A, = 101 7;inadditian B3, is the estimated \vexiance
oftre residuak Toraunivariateh R (n) rigessian estimated Trseries i. || ole
thattheassumptianis thatthe et datbhvector  anvagss anyvaerysbonly
tonardcs temeaen. T hefedor ©ce. nes theanalyst's an. dace thatthe.. 1Isk
ader autoegessive aet dats  §; relting 2 1025 1; is nearunity orall
1; # is sst ¢ datly lage o easure tat the priar epedtation that the
arstattam is zaois gven itk waditw! is sst bwto esure that bop
of othervariebks z3 (3 6 1) are kss uselul in Taecssting zi: then onn ok.
D can etal ..nd thatthese valies work well Tor ypical time sevies’.

T his gaeral ime varying formulatian involes Tarecssting the gotimal
state \vectrin eedh periad, basad an infomatian ada Ebke up totteprevias
periad. U nderthe namality and indgpendence assumptias abaut the dis
twrbanass, the aamputatian ofthe state vectoris Smply dotained by gopMing
theKalman.. Ker(seeH amiltan 199 4). T his allons us todotan .. Mered esti-
mates oftheVA R parameters  ad the residual variance coariance matiix
V, Tareadh doservatian in thesample. 0 rihagonalisad impulkse respases are
..nally aamputed acoading 1o the standard Cholesky dscompasitian, produc
ing asetofdiceratimpulbe respasss Toreadh periad ofaursampke. T hus
Torany time periad in aursampke we will hae a direrat sst of respass
oftre real edange rate teadh of the shadss (.sal productivity and man
etary) induded in aurmacel T he respanse 1 eadh shadkwill be bessd an
estimates oftheVA R wnidh talke acoountofthe potential variation oertime
of the underlying structural parameters in the econany. T his alllons s
oture majar regme shifts.

33 D aabEmpbyed

W e enplby the Olloning data sexies. T he price series ussd to aastruct the
real edance rates are aasumer price indiass. T he productivity \variebke is

22\l e have epeaimented with allemative sped. clias espedally with regard DA,
but..nd that aur estimates are rdoust tovalues of A ;| betneen 0.3 and 0999 .
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calubied ss6 DP atarstantpras perapita T he budgetde. dtas te
primary de.dteas aprgparian oft D P. T he maney stodk series employed is
abrced maey (I 2 equinvalet) series Toreedh cauntry, T he samplke periad
usd is 1868-1998, exaptin the e of the U K, vhere the sampke staxrs
iN1872. Thepre1950 ¢ D P, papulatian and price data were dotained fran
Floa (1983 1987), I itdell (1992, 1993), whikt data on edance rakes,
..salvarables and the maney supply are aaompi d by Fratianni and S pineli
(2000) tsingavariety ofhistorical sourcss. T hedatatorthe past19 50 periad
wss deded Toraasistency wsing stendard saurass (IFS, 0 ECD ).

4 EBEstimationR eulits
41 US-UK

W e..rsteanine the impuke respase funcias Tor te real edance rake
bethneen the UK ad the U S. Figures 24 -C shaw the impulse respase of
e real edance rate lloning a productivity shadk a..scal shodk and a
rehline maetary shak in the U K faora rnumber of periacs affterthe shodk
(&1, &2 &4 &7 adt 10). Readll that gven aur esimatian methad
we hae asstofimpulke respasss Toreedh sampEeperiad. T hus, Fgures 2-4
shav Toreadh time periad a sst ofimpulbe respasss at dcerathonizas
whentheVA R is estimated using datauntil thattperiad. Standard enars are
notshonn in these .. gures as this would make the . gures undiear: |nectfor
eadh pariad ae an ampute stendadd ermars, usingll ante Cardo baotstigp
iteratias of the baseline madel (seel utkgpdnl 1991)°3. W e shall commant
an thesigni..cance ofthe impulse respasss as goprapriate in aurdisassian.

Tuming ..1Ist 1 maetary policy (Figare 2C), we s=e that a maetary
shadk hes the predicied respase (a teanpaary dgpredatian), olloned by a
wegler respaee after 2-3 years. H onever; the manetary shods are essan
tally irsign.. cant ecptir the inervarfaat, and the mid 1980s. T his
is notsuprsing gven thatin the whole of the pcstl9 45 periad until the
bregkdonn of B retiton W aocs in 19 72, the P aund wes devalbed just thice
agpirstte US D dir: H exe maetary shads were atianed. H oneer;
perhgps suiprisingly, even after 19 72, manetary shodss are still nobvery sig
ni..cat, exaptiorthe mid 1980s. It gopears that after the bregkdonn of
B rettn W ootk a manetary epasian ganerated asiim and very empaaxy
real dpredation, ae ttatanly bsted 1-2 years.

T he...s@al shadk (see Hguare 2B ), as predicied an impactgppredates the

235 tandard enarbancs Tor & 2 stendard enrars of the impulkse respasss Trany singe
time periad are ad Ebke fianm the authars an reguest
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raal edance rale ad the erect gppears 10 be quite pasistat paseld 50.
T hestandard enrars Torthe impulse respasss showvthe gppredatian olloning
a..salshodktobesign.. antiaraperiad ofebaut3 4 years. A s predicied by
standard interempaal goen econamy madek (0 bstield and R ago, 1997),
..s@l shadss do not hae pamanait ecects an the real edance raeT he
atherinteresting panttonote is thatthe impactof.. scal paicy seamed tobe
mudh Ess parsisiattinthepre 19 46 years. A thaugha.. scalshodksti lteded
O gopredate the real exdance rake in the periad 1880-19 40, the impactwes
s sgi.attad mae shatihved 2 years at mast).  IneEerestingly the
didhotomy does not seam 1o be betnean . >&d ad texdble edage rake
regmes arbetinean periads ofhich and bwapralmadoi ity even duringthe
dessical god standard the impactof..scal shods wes shareived. T hemain
epbation Torthis seams 1o be that with the exagptian of the two W arld
W ars, the aumant account in the industrial eaonamies were mainly driven
by private casumptian and ssiingbdaviaurand notby ..salshads. | oe
tatthetoll aldW ars ad the pariad ofinaessad .. scal spexding fran the
mid 19 s mark the anly phesss when ... scal paicy shodss impactsioni. Gty
and pasistantly on the realedance raie. T heimpulbse respasess justbefore
ad afer the breskdonn in B retton W aods are similay;, suggssting guiee
surprisingly that the respase of the naminal edance rate pcskld 72 and
relte prics prel) 72 in dimving the real edance rate olloning a ..scal
shadkwss very simi -

P raductivity shodss alo seam not 1o hae a sigi.catimpact an te
real edhancge raie uriti | the accekeratian in econamic gronth posel1d 50 (see
Fgune2i ).A flerl) 50, tharearesgsofasigi.catt BS emect theimpule
respasess showva progessive real gppradatian, ad even after 10 years the
impactan the real edance rate is sustaned. T his suggessts et theH B S
erectis apcskld 45 phenanaxan betneen the U S and U K. By arstructing
standard enmars we ..nd that the ecectis sigi..cant Tor harizas beyad 4
yaars Trtrepastii adW arll ssmpke. T he..nalpanttonoteis thatthere
saams 1 be noevidancee fran U S-U K data that the impartanae oftheH B S
execthes dminished oertime

42 US-ltaly

In the cese of the real exdance rate betneen the U S ad Italy, the impact
of a maetary shak is agan seen o be shareihved (see Figare 30). T he
standard enrars shovthat; in fctthe impulbe respasss are notsign. cantly
dicerant fron zero Tor the posEB retton W ook faak D urng the B retfn
W aoos pariad the dgpredatias are margnally sigii. cant because of the
impactofthe reaigmats. T he impulse respansss until 19 13 are essatially
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insigni..cat T his is notsuprsing T he maetary shads duning the gold
standard were relatively aotained and even thaugh 1taly abandaned the
god standard repeatiedly duning the periad 186G-1913 betneen the years
189 619 13 itpursued a poicy ofmaetary stebi ity T he epbration Torthe
Bt that, duning the intervaryears a maetary epasian lBd toatempo

&y gopradatian is simpke  Falloning the stabi isation of 19 21, therewss a
periad of gredual manetary atractian and el ira retumed o thet od
Standard in 19 27. D unngthese intervarnyears aly maetary eqansiaon Bd
thraugh 1o danestic pricss but not an the naminal edance rale therdoy
keding O a deterioratian in ampetitivansss. T he inroduction ofFadminis

tered pricss post 19 35 exacabated the pasitian. 0 niy with the ebandamentt
of administered pricss in 19 43 46dd hypaintatian in 1aly restare the real
edance rake its equlibium bBel T he bwsigi..cance ofthe paseld 72

impube respasss is mae dc ailttoepln exapttat the instsbi ity of
the maey demand relatiaships dunng this periad may acoount Tor this

manetary gonth wes perhgps not a very good messure of the maetaxy
stance at bestuntil the mid 19 80s in the Gase of I aly.

Tuming nov © the ..sal shak in the ee of tre U S-1taly edange
rake (see FHgure 3B), a..sal epas is sean 1o ked o a empaary real
depredation in the paseld 45 era H ovaan this be eplaned? T hae are
™o passibke epbratias. Fist the gopraadh we oo does not eneblke
ws O pidkup a pure ..sal shodl. In te Ialan cee thare is avery dear
and unambiguos conrelatian betneen ..sal and maetary epasias. A s
danastrated by Fatianni and Spinell (1997, 2000), thare is aasiderabe
evidae in faaur of the . sal dominence® hypothesis whardoy the B ank
of laly .nancd ..sal de.ats thraudh the aeation of maetary bese. I
additian, mudh of Italy’s investment in infisstruciure in the pastl) 45 era
wss publidy Tnded, and hencewe midtbe .. ndingitdi¢ aulttodisatange
the ...s@l shodk fram a pasitive productivity shodk due o publicinestattc
Inde=d gven the Imited extat t whidh manetary shods were important
before 19 6, the mixing of ..scal and praductivty shodss is the most ikely
epbation Torthese resuls. H ence itis di€ ault in the sarse of Faustad
L egper (199 7) O disatangke a pure ..sal shod< in tre lalan a2 4 BQ
e B ank of Italy anly gadLally inaeesaed its erective indgpadence fram
te ..saAl authaities fram 1981 awvads and agusbly anly became TUlly
indgpendatin the unup oatry OB U inthe 1990s. Secod in Italys
e the majar ..sa@al epasian caurs paskl) 6, and hence the impulbe
respasss are nobhveary g cantunti 'thatdate. T he standard enrars Traur
impulke respasss shov that the resuls are more sSigni. Gt or the B retion
W aocs periad then pcseld 80. ITae reestimates teBaesan VA R aly
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an pcstld 45 datx?, ane sess amajar bregk betnean the pre and pastld 72
years with Etferly a mae marked tendacy Tora.. scal shak o grerate a
tTEnpoay gopredatian, s inthe cse of e U S-U K real edance rake.

T he respase of the real edance rate 1o a praductivity shodk in the
AU S e is ofpariaubr interest (sse Fgure 31 ). || oe thatthere is no
evdene in Bvaurofthe H BS hypothesis and indesd thatt a productivity
shak geraeraies a tempaary depredatian Tora periad of up 1 4 years (oF
whidh the ..1st2-3 years are sigii.ait axe ae anputss the standard
ennars). T his is prdoebly best eplned in tams of the D everaux (1999)
macel dunng the pastvarearg 1taly modemisad i'ts distributive and ttars
port secr at the same time as its econany gpened wp, keding to a bner
price of radebks. 1N essanee we saam o dosere In the 1tallan e an eF
Bt similar o that of the Easth sian econamies® in the period 19 70-199 5:
Bsterproductivity gonth leeding tono g run real gppredatian, and even
atempaary real dgpredation.

43 UK-ltaly

T he czee of the U K- 1aly real edance rate is vary smiarto te U S-1taly
e (sseFHgue 4 -C). T hemanetary shadk displBys \ery simi erproperties.
T he..s@al shodk shons, during the pre 19 13 years sane texdency o geer
ate atempaary real gppredation. B utdurngthe pcstl19 50 periad we again
doserne a parsistant depredgatian, wnidh is prdosbly due o an inebility s
aboe todsattage the ..scal shadk fran the praductivity shadk as public
iINestantin tradebles droe donn tradebke pricss in Italy. H onever; acain
itshauld be stressed that the impulke respasss 10 ..scal shadss are notbvery
sgi.at eaptperhgss Traparnad in the Bie 19 &s. T he producivity
shadk shons again a tendancy 1o generaie a tempaary depredatian (Sig...-
cantiorthe .. iIstenoyears), agan prosdingsuppartiortheD evereux (1999)
hypothesis.

44 Varaxe D ecompaeitias for e R eal BEdaoe
R ate

T he praias erature an madeling the reall exdange rate usingSVA R hes
praducsd antrasting resuls an the relative importance ofmanetary shodss.

24T his is not reparted here Tor reesas ofbrevity, butis adi ok fran the authars an

recLest
254 ence Italy seans o dicermarkedly fram the cese of ) gpan, whidh is usually dted as
a kbedingeanpk ofthetl BS enect(sa=20 bstEd andR ayor, 1997).
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Chlndaadt al (1994) . ndthatiorthet 7 manetary shods acoountioranly
abaut2-10% ofthe variance of real edance rate dangs oerall haizas.
R as™(1999) studyusingU K-U S histarical daa. nds thatmanetary shads
acountorbetneen 19 and &%  of the real exdance rate \variance, whibt
.8l and praductivity shodss acoouitforbetineen 4 ad 26 . T he range of
resuls enerce from arnumber ofdicerantgped.. catias TrhisVA R .

Inthe aseofaurB aesian Vi R ane Gan aompute Torecsstenaonanance
\ariance deaompasitias (FEV D ) Torany sampk periad. T o betferintexpret
e resuls e ripart the Taecsst enorvaianee decompasitias Trasmall
numberofyears: 1910, 1930, 19 @ and 1995. T hese are represantatine years
during the dessial god standard, treintermanyears, theB retton\ cocserg
ad the pasEB retton W oocs era. T he variance dscompasitias are reported
iNnTabEk4.1-3. I'tshaud ako be noted that these are pantestimates of the
FEV D, ad thatin practic= ae Gan aastructinternal estimates.

In the aee of the U S-U K bilateral edange rate Tabk 4.1 shons that
the productivity shods oy acocounttor5-& oftte FEV in the poselV arld
W arll peiad. T he sane amnotbe sad Tor the eltive ..scal shodk ad
1 a Bsserexiant, or e maetary shodk Indesd 1o the four selected
years, aur indicator of budget balence shadks agoounts for as mudh as 12
O ofthe edance raes !l SE, sanenhatin inewth R agers”™ (1999)
.ndinge. T he impartance ofmanetary shodss saamns o de anay in periacs
offtexbkedance rates Whidh may seam strange, butitbesically i lLstratess
the decoplingdmanetary gonmth and edance ratie movamais pase19 80.
T he most likely eplbnatian, as stressed by R agars (1999), is instabiity in
maney damand.

0 ur reuls Tor trhe U S-1aly ceee (T abk 42) partray a rather dicerac
piciure here productivty shads seam 1 lrgely antribute (15% in199 5,
45% in 1910) t© the Torecsst enorvariance of the bilateral edance rate
partiaibrly so in the ¢ od Standad years. H onever; the impartance of
praductivity shadss hes dedined sinae 1945, and this an.mims the dosaxae
ofanH BS erectin the cese ofthe U S- I1aly real bi eteral rate.

Finally, T ablke4.3 shons the deaompasi tian computed TortheU K Steriing
Ialan! imedencerae A sinteUS-UK e the..sal shods seam o
antribute sigii.atly (28% ) O the FEV, butanly in the ¢ od Standard
years. || aetary shodss, as noted in the Geee of the impulke respasss, are
Iss impartant, whi E producivity shods eplin sbaut3 40 ofthe FEV i
e Htierpartofthe ssmpke.

18



45 D isassion

0 ur empircal resuls may be summarisad as Ollons. Hist we ..nd that
te evdene in faaurofthet BS hypathesis is imited 1O ae ofthe bilbk
eral edance raies in aurstudy (the U S-U K) aase and o the poseB rettion
W ook ea Thetlue ofthel BS prnarto 1945 may be eplned in\ar
ias ways. First as we noted in sectian 2, theH BS hypothesis is based an
the asssumption ofintermatical pital mdoi ity Secod the mastdramatic
acekratian in producivity gonth ame inthe pcstld 46 era A lhaugh e
USA enjoed casidarable productivity geins during the periad 1880-19 40,
teHBS exect migit hae been arset ather by Bst producivity gonth
in the distribution sectar; ar by the presence of aasiderabke &ie bamers
whidh were anly sy dismantid after 1945. D e oo the intematiaal
trading system until the postll aldW arll erawss dominated by regaal
preferatial taric sdemes wnid wauld hae d 1o aasiderabke distorias
in relte prics.

Seaod we..nd thatthet B S exectis notpresentin the bi btleraledancge
raies betnean [taly and the US ad U K. T he asence oFanH BS erectis
prdosbly attributab e O the massive improemantin the distiibutive netnork
in Ialy durng the postll adW arll ea In tis sase 1taly’s eariace
saams o be similarto thatofFEssth gain the poskld 70 periad.

Third aur evdence shons strag suppart o the desaiptian of ..sal
policy in standard interempoaral goen economy madek. Fisalepasias in
teU S-UK e tad to greraie empaary real gppradatias, butthere is
no Ibg run impactan the real edance rae. In the ase oftte U S-U K ad
ItalyU K, the tempaary s in ampetitiveness olloning a..sal shak is
albo detected durng the diessical gold staendard, buttoa Esserexiattthenin
thepcstld 50 periad. D unngthe.. >xed edance rate regmes the medneniam
goeraies thraugh theimpactof..sal pdicy an donesticdamand ad relatine
pricss. Interestingly postld 72 there gopears 1 hae been ittle dange in
the dynamics of the impactof..scal policy an real exdance rates ampared
O theB rettn W oocs exat.

Faurth, as predidaed by standard theay, maetary shads anly hae a
\ary Empaary impactan the real edance rale sting1-3 years. P erthgps
sumprigrgly a smilbrttad is doserved dunng .. >e&d rate regmes. D unng
e B rettn W aods years this is prdoebly best eplanad by the aa=siaal
reaigments in the naminal edancge rakie. T his datum is abo an.imed
by the fresst enarvariance deaompasition analysis Whidh ako seams

29N the e OF Ialy, itis di¢ ault © disatiangk the ..scal shodk fian the maetary
and productivity shadk in the past1ld 50 era In ganeral the .. sal shads do noteerta

signi.. cantimpactan the real exdance e
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an..m a reaunattunimpartance of sudh shadss ampared 1o the others we
identi..ed inepbBnngte rmaledace raies’ll SE. Inte lalian a2 the
intermaryears shova tendency formaetary shods o lkeed oa bkss inaom
petitiveness as the naminal edance rate Wes maintained akan inaesssingly
usustaineble party with gold.

5 CadseEas

In reantyears, the theoretical Herature an goen econamy maatecananics
hes Toausad an the impartance of..scal policy and productivity gonth in de
tEemining trends in real edance raies. |n partthis hes been dimven by the
dosenation thatdeviatias from purdnesing poner parity are extranely per
gstat(seeR ayx, 1995, 199 6. H onever; with notebke exaptias R agrs,
1999), mostempinal studies ted o 1Toas an the pcstB retion W aock era
T his makes it dic¢ ault 1o detect the impact of praductiMty trads, as pre
dicted by theH anad B alessa Samuelbon hypaothesis. Itabomakes itdi¢ ault
ety it as prediced by standard intertemporal goen econamny maaasmo
nomics, ..s&Al shads do not hae a kg run impact an the real edange
rake.

By using data foroer 120 years Tor three industrialisad econamies ina
structural VA R madel we provide a new perspective an thee issues. W e
hae shonn thatthere is anly imited suppartiorthet B S hypothesis. H awv
e, as ephlnad by a rumber of authas Notebly B urstan etal  (2000),
adD eeraux (1999), theH BS hypothesis is besed an avery partaubrthe
aretical model and rgpid productivity gronth may notnecssarily ked toa
Bster goning danestic price bwel ad an gopradating real edance rake.
0 urempinalevdenczin the Itallan Gee shons asiderabe suppatiorthis
altermative perspective 1oH B S. 0 urempirncal eardse projidss a ussiul ad
Junct o parel tsts of the impactofproduciv ty gonth an the distributive
ssctorand theHl B S hypothesis (| a® aald andR iad, 2001).

T he atherinnovative agpectofaurstudy is the use ofatime varyingVA R
1O acoount for pdicy regme daengss, and Tor shifts in the underlying pro
duction structure in these eaonanies over the log sampke periacs studied.
0 urmadek shovvery dearly that the impartence of..scal ad productivity
shadks hes inaeesad since 19 45. T he use ofime varying mooek alko allons
s O pantaut the similrities ofthe dynamics of ..sal shodss in.>ed ad
texbke edae rake imgmes. In additian, it dearly shons the vary dif
rent qperatian of maaosaonamic pdlicy in the posel) 46 erg with ..scal
and manetaxy pdicy epEning a mud geater prapartian ofthe variabi ity
of the real edance rate dunng B retin W aods then duning the diessical
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gd standad. T his prosdes an eplbnation Tor the doservation in R ago
(1995, 199 6 thatdeviatias fran PPP have baacone mae parsisiaitin the
pcstl aldW arll era
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Tabks

US-UK horzan Y I q 6! g ¥ ! g q! q

1 00410 0187 00@0 0747
) 0940 04R7 0961 08
1o no 3 0D 01B7 0062 07E
¢ 09412 04R7 0962 0467
5 09412 04B7 090@2 067
0 09413 04B7 09082 0467
1 00000 0393 00.8 0609
) 09007 09 0928 0887
we  po 3 00019 0@8 08 066
f000B 098 018 0BE6
5 09058 037 0925 068l
0 0913 035 09249 06565
1 0003 0497 0058 0748
) 09056 04968 0956 04
3 09091 0496 0953 0443
VS h= " 911 0499 08499 0:405
5 09203 04940 09496 073
0 0958 01865 09477 0AB
1 00033 0422 0003 0868
) 09051 04240 0907 0863
e po 3 0008 013 000D 086D
¢ 0917 043 0908 0857
5 09183 04224 0908 0857
0 09561 0418 098068 0803

Tabk 4.1. Foecsteno\aniae deampaositian U S-U K,
1872-1998.
TheaolumnheederX | Q rekrs o the prportion of forecsst enorvariance of
the bilteral real exdance rate g, h periacs ahead, acoounted forby inmoatias
invariabe X , whereY = diceraitial in the productivity bek; 6 = dicaattial
in the reltie ..salstence; | = dirarential in relative naminal maney gronth
(s=man extiordetak).
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usS-lely horizan Y ' q 6! g ¥ ! g q! q

1 02510 09012 00108 05338
2 02518 090012 09108 (0533
1910 h = 3 0285 090012 09108 0535
4 02531 09012 00108 0537
5 0253 090012 00108 05314
10 03251 090012 09108 0533
1 0184 00002 09000 0 8119
2 0186 09002 09000 0 8136
3 01847 09002 09000 0 8149
B30 h= 4 0183 00003 00000 0 813
5 01827 09003 09001 0818
10 01802 09003 09001 08193
1 02026 09110 090044 02818
2 02002 00111 00045 040
196§ h = 3 01974 09112 09045 (0:IB66
4 01949 09113 090046 04890
5 01929 09114 09046 0:A09
10 01904 09115 090047 0:IA3
1 0120 09009 00013 08414
2 01492 09051 090013 08442
1995 h = 3 01458 09051 090014 084D
4 01426 0002 09014 0896
5 01401 09002 090014 0 8531
10 01367 09053 090015 0856

Tabk 4.2. Foecsst error\ariance decompaositian, U S-1taly
18€3-1998.
TheaolumnheederX | Q rekrs o the prportion of forecest enorvariance of
the bilteral real exdance rate g, h periacs ahead, acoounted forby inmowatias
invariabe X , whereY = diceraitial in the productivity bek; G = dicaattial
in the relthe ..salstence; | = dirarential in relative naminal maney gronth
(s==man extiordetak).
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UK-laly horizan Y ! q 6! g ¥ ! g q! ¢

1 09021 0287 00174 0833
2 09021 02874 090174 0833
1910 h = 3 09022 028721 09174 0833
4 09022 028721 09174 0833
5 09022 028721 09174 0833
10 09022 028721 09174 0833
1 0ie@8 00008 09002 09292
2 0003 09008 09002 09287
3 00779 00008 09002 09281
B30 h= 4 09726 09007 09002 09274
5 0972 09007 09002 092a8
10 09742 09007 09002 09248
1 091 09085 0975 039141
2 090 00085 090725 (09151
196§ h = 3 0968 090085 09725 039163
4 0jed 09085 0875 03917/
5 09 B! 00086 090725 09186
10 09a4 00086 0974 09116
1 00435 09074 09090 0935
2 09419 090°A 09090 09410
1995 h = 3 09039 09080 09090 09429
4 0038 00080 09090 09493
5 09038 09080 09090 09477
10 09291 09081 09091 03955

T abk 4.3. Forecstermon\ariace deaompasitian U K- 1taly
1872-1998.
TheaolumnheederX | Q refrs o the prportion of forecest enorvariance of
the bilteral real exdance rate g, h periacs ahead, acoounted forby inmovatias
invariabe X , whereY = diceraitial in the productivity bek; 6 = dicaattial
in the reltie ..salstence; | = dirarential in relative naminal maney gronth
(s==man extiordetak).
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