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SectionI: Introduction

T his paperexamines thedeterminationoflong-runmovements

innominalexchangeratesacross countries. T his issueis interestingand

importantforanumberofreasons. First, explainingthelong-runbehavior

ofcurrencies is illuminatingforthoseinterestedintrackingtheevolution

oftheglobaleconomy. Second, an understandingofwhatdetermines

long-runchanges in thenominalexchangerate is potentiallyhelpfulto

investors comparingexpectedreturnsonmedium- orlong-term nominal

bonds denominated in di¤erentcurrencies. T hird, modellingthelong-

runbehavioroftheexchangerateis theunderpinningforevenanalysis

oftheshort-runbehaviorofexchangerates: itis necessarytoknowthe

long-run inordertoworkoutwhetheragivenexchangeratemovement

is adeviationfrom its long-runpathorrepresents convergencetowards

thelong-runvalueoftheexchangerate. Finally, long-runmovements in

exchangerates are less prone tothe “noise” thatis presentin higher-

frequencyexchangeratedataandhencemaybemoreeasilyrelatedto

thefundamentaldeterminants indicatedbytheory.

T hebasis forthis paperis thatunmodi…ed purchasingpower

parity(P P P ) initselfmaynotbeanoptimalmodelofthelong-runnom-

inalexchangerate. T his isthecaseforthreereasons. First, thelong-run

realexchangeratemaynotbeaconstant: forinstance, afast-growing

economymayexperiencealong-runappreciationofitsrealexchangerate

duetodi¤erentialproductivitygrowthinthetradedandnontradedsec-

tors. Second, in‡ation rates maycontain both long-run and short-run

components. In‡ationcanvaryfrom its long-runvalueduetobusiness
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cycle factors, temporary ‘mistakes’orpolicies thatshiftin‡ation from

thepresenttothefuture.1 Inthis case, theP PP practiceofidentifying

thelong-runnominalexchangeratewiththecurrentin‡ationdi¤erential

(controllingforanylong-run intherealexchangerate) maybemislead-

ing. T hird, ifthelong-runin‡ationrateis importantindeterminingthe

long-runrateofchangeinthenominalexchangerate, thisonlybegsthe

questionofwhatdeterminesthelong-runin‡ationrate.

A ccordingly, theapproachinthispaperistomodelthelong-run

movementinthenominalexchangerateasdependingon(i) thelong-run

in‡ation di¤erential;and (ii) thelong-run change in therealexchange

rate. A s such, this approach builds on the recentliterature thathas

modelledlong-run in‡ation inaBarro-G ordonpolicygamesettingand

derivedtheoreticalandempiricalresultslinkinglong-runin‡ationtovari-

ables such as tradeopenness, country size, centralbankindependence,

politicalstabilityandgovernmentdebt.2 Inextendingthis approachto

nominalexchangeratedetermination, dueattention has tobepaid to

thepossibilityoflong-runmovementin acountry’s realexchangerate.

Toseethatthis considerationis important, consideraneconomythatis

growingrapidlyandsofacesalong-runappreciationofitsrealexchange

rate. Ifitstargetin‡ationrateislow, itsnominalexchangeratemustbe

allowedtoappreciateinordertoreconcilelowlong-runin‡ationwithreal

appreciation.

1Forinstance, thegovernmentmayrunanexcessivelytight…scalpolicyoradopta
temporaryexchangeratepeg. SeeSargentandW allace(19 81), Calvo(19 86)andTornell
andVelasco(19 9 5).

2SeeR omer(19 9 3), L ane(19 9 7 ) andCampilloandM iron(19 9 7 ).
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Japan presents agood example. Priortothe collapse ofthe

Bretton W oods …xedexchangeratesystem, thepositivelong-run in its

realexchangerateresultedinrelativelyhighin‡ation;subsequently, with

a‡oatingnominalexchangerate, itwas abletoattainlowin‡ationby

o¤settingthein‡ationarypressuregeneratedbyrealappreciationwitha

robustrateofnominalexchangerateappreciation.3 Inthis paper, as a

…rststep, wemodelthelong-runchangein therealexchangerate ina

fairlysimplefashion, focusingonproductivitygrowthandchangesinthe

termsoftradeasforcesthatdrivetherealexchangerate.

A s notedabove, long-run in‡ationcanbemodeledas theout-

comeofaBarro-G ordongamebetweenthegovernmentandthepublic.4

Inthisclassofmodel, thefocus isonthetime-consistentrationalexpec-

tations equilibrium in‡ationrate. A keyresultis thatthegreateris the

incentivetoin‡ate, thehigherwillbelong-runin‡ation. T heincentiveto

in‡ateis increasing, forinstance, intheseigniorageneedsofthegovern-

mentandinthepayo¤ tosurprisemonetaryexpansion. Forexample, the

formerwillbegreater, allelseequal, thegreateristhestockofoutstanding

nominalgovernmentdebt.5 Ifthegovernmentcaresaboutsocialwelfare,

thelatterwilldependontherealincomee¤ectofan increaseinoutput

thatis generated by amonetary surprise and on the extentofdistor-

tions intheeconomy. From theanalysisdevelopedbyR omer(19 9 3) and

L ane(19 9 7 ), thesefactors areless importantinmoreopenandsmaller

3O ver19 62-7 0, Japan’saverageannualin‡ationratewas 5.8 percent;over19 7 4-9 2,
itwassigni…cantlylowerat3.8 percent.

4SeeB arroandG ordon(19 83).
5SeealsoCampilloandM iron(19 9 7 ).
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economies, which suggests thatlong-run in‡ationwillbelowerin such

economies. Finally, followingR ogo¤ (19 85), itis wellunderstoodthat

appointingacentralbankgovernorthatis perceived togain less from

in‡ationthanthegovernmentcanreducetheequilibrium in‡ationrate.

A sisdiscussedinsection2.3, economicgrowthandmovementin

thetermsoftradearepotentiallyimportantfactorsinthedetermination

ofthelong-runintherealexchangerate. Itisarobuststylisedfactthat

richercountrieshavehigherrelativepricelevels(eg, seeKravisandL ipsey

19 83). A dynamiccorollaryis thatifcountryiis growingmorerapidly

thanthebenchmarkcountry, thiswillbeassociatedwithappreciationof

countryi’srealexchangerate. Ifdomestictradablegoodshaveagreater

weightinthedomesticpricelevelthaninthepricelevelofthebenchmark

country (and conversely), then an improvementin the terms oftrade

alsotranslates intoarealappreciation. Itfollowsthatacountrythatis

enjoyingalong-runimprovementinitstermsoftradewillalsoexperience

along-runappreciationinitsrealexchangerate.

Fromthisaccountofthedeterminationoflong-runin‡ationand

thelong-runchangeintherealexchangerate, itis possibletoderivean

expressionforthelong-runmovementinthenominalexchangerateasa

functionofasetofcountrycharacteristics. T heprecedingdiscussionindi-

catesthatthissetofcountrycharacteristicsincludeopenness, size, extant

governmentdebt, outputgrowth, termsoftrademovementsandthede-

greeofcentralbankindependence. Suchanexpressionforthelong-runin

thenominalexchangerateisusefulbecauseitallowsustoobtainestimates

forlong-runsinnominalexchangeratesfromcross-countrycross-sectional
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data. T hemajorpartofthispaperconsistsofanattempttoperformthis

empiricalimplementation.

Previewingtheempiricalresults, we…ndevidenceinsupportof

both in‡ationandrealexchangeratefactors indeterminingtherateof

growthofthenominalexchangerate. O pennessandthestockofnominal

governmentdebt— variablesthata¤ectthepropensitytoin‡ate— are

signi…cantinexplainingthelong-runrateofnominaldepreciation. T he

evidenceon anotherin‡ation variable — country size — is mixedand

thedatadonotsupportasigni…cantroleforcentralbankindependence,

controllingforthese otherfactors, in determiningthe rateofnominal

exchangeratedepreciation. T heoutputgrowthrate— whicha¤ectsthe

long-runintherealexchangerate— alsois importantinexplainingthe

long-runmovementinthenominalexchangerate. H owever, theresultsfor

thetermsoftrade, anotherfactorthatoughta¤ectthenominalexchange

rateviaitsin‡uenceontherealexchangerate, aremixed. FortheO ECD ,

thefactorsdrivingin‡ationappeartodominatethedeterminationofthe

nominalexchangerate, eventhoughtherealexchangeratedoes infact

signi…cantlycomovewiththeoutputgrowthrateandthetermsoftradein

theO ECD subsample. T hese…ndingssuggestthepotentialfruitfulnessfor

empiricalanalysis ofexchangerates from studyingcross-sectionalcross-

countrydata.

T heempiricalliteratureonnominalexchangeratedetermination

hasfocusedmostlyonthehigh-frequencybehaviorofexchangeratesoron

statisticalapproachestocharacterizingthelong-runinnominalexchange
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rates forasmallsetofindustrialcountries.6 H owever, O bstfeld (19 9 5)

follows asimilarempiricalapproach tothatin this paperin thesense

thatheallowsboththein‡ationdi¤erentialandproductivitygrowthto

a¤ectthenominalexchangerateinacross-sectionofO ECD economies.

A smentionedabove, theworkthatismostlycloselyrelatedtothispaperis

theanalysisofcross-countrydeterminantsoflong-runin‡ationcontained

inR omer(19 9 3), L ane(19 9 7 ) andCampilloandM iron(19 9 7 ).

T he restofthe paperhas the followingstructure. Section 2

provides abackgroundtheoreticaldiscussion. T heempiricalanalysis is

containedinsection3. Section4concludes.

SectionII: TheM odel

Inthis section, welayoutasimpletheoreticalframeworkthat

is helpfulinclarifyingthedeterminants ofthelong-runbehaviorofthe

nominalexchangerate. Inparticular, itisusefultodecomposethelong-

runmovementinthenominalexchangerateintoitsconstituentparts: the

long-runin‡ationdi¤erentialandthelong-runchangeintherealexchange

rate. A s ourfocus isonlong-runbehavior, weareabletoabstractfrom

factorsthatonlyhaveshort-rune¤ectsonthenominalexchangerate.

6SeetherecentcomprehensivesurveybyFrankelandR ose(19 9 5).
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A : BasicFramework

B yconstruction, thepricelevelofcountryiislinkedtotheprice

levelofthebenchmarkcountrybytherelationship

pi =
Eip¤

R i

wherepi isthepricelevelofcountryi, Ei isthenominalexchangeratede-

…nedasthenumberofunitsofcountryi’scurrencyperunitofthecurrency

ofthebenchmarkcountry(anincreaseinEi isanominaldepreciationof

thecurrencyofcountryi), p¤isthepricelevelofthebenchmarkcountry

andR i istherealexchangerate(anincreaseinR i isarealdepreciation).

Inlog…rstdi¤erences, thisexpressioncanberewrittenas

¼ i = ¼Ei + ¼¤¡¼Ri (1)

or

¼ Ei = ¼ i¡¼¤+ ¼Ri (2)

where ¼Ei is therateofnominaldepreciation, ¼ i is therateofin‡ation

incountryi, ¼¤isthein‡ationrateofthebenchmarkcountryand¼Ri is

therateofrealexchangeratedepreciation. A ccordingtoequation[2], the

rateofnominaldepreciation is faster, thehigheris countryi’s in‡ation

raterelativetothatofthebenchmarkcountryandthefasteris its rate

ofrealdepreciation. T his expression is usefulbecause, aswas outlined

in the introduction, there existeconomictheories oflong-run in‡ation

andrealexchangeratedetermination. Itfollowsthatifwecandetermine

countryi’sequilibriumlong-runin‡ationrateandthelong-runchangein
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itsrealexchangerate, wehaveanimplicitaccountofwhatdeterminesthe

movementinitsnominalexchangerate. Itremainstodeterminetherates

ofin‡ationandrealdepreciation. Inthenextsubsection, weaddressthe

formerproblem;insubsection2.3, weanalyzelong-runrealexchangerate

determination.

B : In‡ationD etermination

W efollowthetraditionoftheliteratureinitiatedbyBarroand

G ordon (19 83) byfocusingonthedeterminationofthetime-consistent

long-runequilibrium in‡ationrate. A ccordingtothisapproach, theequi-

librium in‡ationratewillbeincreasingintheattractivenessofexpected

andunexpectedin‡ation. A s ourfocus is onthelong-runin‡ationrate,

weabstractfromcyclicalfactorsinthedeterminationofin‡ation.

Evenanticipatedin‡ationcanbeattractivetoagovernmentif

itdesires seignioragerevenues. A governmentwillrelymoreheavilyon

thein‡ationtax, thegreaterareits desiredexpenditures andthefewer

arethealternativesourcesoftaxrevenue. Forinstance, thegovernment’s

needforin‡ationtaxrevenuewillbethegreater, thelargeris thestock

ofoutstandingpublicdebt.

Turning tothe bene…ts ofunanticipated in‡ation, a surprise

monetaryexpansion in‡ationmayincreasethelevelofoutputandem-

ploymentintheeconomy, inthepresenceofnominalpriceorwagerigid-

ity. T hiswillbemoreattractivetoagovernmentthatcares (directlyor

indirectly)aboutsocialwelfare, thegreateristhee¤ectonrealincomeof

an increaseinoutputandtheless sociallye¢cientis the‘natural’level
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ofoutput. R omer(19 9 3) notesthattherealincomee¤ectofanincrease

indomesticoutputwillbesmaller, themoreopen is aneconomy. T he

reason is thattheadversetermsoftradee¤ectofincreasingthedomes-

ticoutputoftradableshasalargerimpactontheconsumerpriceindex

inamoreopeneconomy, reducingtherealincomegainfrom increasing

domesticproduction. L ane(19 9 7 ) arguesthatmoreopeneconomiesare

moree¢cientandhencethegovernmentinanopeneconomyhaslessto

gainfrom raisingoutputaboveitsnaturallevel. Forboththesereasons,

thepayo¤ tosurprisein‡ationisplausiblynegativelyrelatedtothelevel

oftradeopenness ofaneconomy. Inaddition, theterms oftradee¤ect

highlighted by R omeris presumablymore important, the largeris the

economicsizeofacountry, sothatthegaintosurprise in‡ation is also

likelydecreasinginthesizeofacountry. Finally, unexpectedin‡ationis

attractivetothegovernmentifithasoutstandingnominaldebt, because

itreducestherealvalueofthisdebt.

T hesefactors notwithstanding, institutionalreform canreduce

theequilibrium in‡ation ratebymakingitharderforagovernmentto

pursueadiscretionarymonetarypolicy. Forinstance, as has been sug-

gestedbyR ogo¤ (19 85) andothers, thegovernmentmaychoosetodele-

gatemonetarypolicytoanindependentcentralbank. T hiscanresultina

lowerequilibriumin‡ationrateif, forinstance, thegovernmentappointsa

‘conservative’centralbankgovernorthatplacesagreaterweightonprice

stabilityversusreducingunemploymentthandoesthegovernment.7

7 SeeR ogo¤ (19 85). A lternatively, thegovernmentmaywriteacontractwiththecen-
tralbankgovernorthatimposesapenaltyonherthatisincreasingintherateofin‡ation
(seeW alsh19 9 5). A notheroptionwouldbetogivethecentralbankanexplicitin‡ation
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A ccordingly, thislineofworksuggeststhatthelevelofoutstand-

inggovernmentdebt, theopenness andeconomicsizeofacountryand

thedegreeofcentralbankindependenceareamongthefactorsthatmay

helptodeterminethelong-runin‡ationrateandhence, foragiventrend

in the realexchangerate, the long-run rate ofnominalexchangerate

depreciation. T hesevariables willbeempiricallyexamined in section3

below.

C : RealExchangeRateD etermination

T heotherpieceofthepuzzleistodeterminethelong-runrateof

realdepreciation¼ Ri . W efocusontwoforcesthatmaydrivemovements

intherealexchangerate. O neistherelativerateofoutputgrowth, which

shiftsacountry’srelativeincomelevel. T heotherisalong-runchangein

itstermsoftrade.

A positive relationship between relative price levels and rela-

tive income levels has long been recognised (B alassa 1964, Samuelon

1964, KravisandL ipsey19 83). O nepotentialexplanationistheBalassa-

Samuelsonhypothesisthatlong-runmovementintherealexchangerate

is largely driven by di¤erentialproductivity growth in the traded and

nontraded sectors.8 A notheris provided by Bhagwati (19 84): arising

capital-labourratiochangestheproductmixinthetradedsectortowards

targetandtoimposeaquadraticcostfordeviatingfromthattarget(seeSvensson19 9 7 ).
8SeeB alassa(1964), Samuelson(19 64), O bstfeldandR ogo¤ (19 9 6, Chapter4). D e

G regorio, G iovanniniandW olf(19 9 4), A seaandM endoza(19 9 4)andCanzoneri, Cumby
and D iba (19 9 8) provideevidencethattherelativepriceofnontradables in terms of
tradables isdrivenbydi¤erentialproductivitygrowthbetweenthetwosectorsbutthe
explanatorypowerfortherealexchangerateismuchweaker, atleastamongtheO ECD
setofeconomies.

10



morecapital-intensivegoods, raisingeconomy-widewagesandtherelative

priceof (labour-intensive) nontradedgoods. B ergstrand (19 9 1) points

outthatnon-homotheticpreferenceswhichgenerateanincomeelasticity

ofdemandgreaterthanonefornontradables canalsohelp explain the

positivedependenceofthepricelevelonincome.

A nimprovementinacountry’stermsoftrademechanicallyleads

toanappreciation in its realexchangerateifthereis homebias inthe

consumptionoftradables.9 Inthis case, an improvementinacountry’s

termsoftradewillappreciateitsrealexchangebecausedomestictradables

enterwithagreaterweightinthedomesticconsumerprice indexthan

in theconsumerprice indexofthebenchmarkcountry. Totheextent

thatdemandfactors matterforthetrend intherealexchangerate, an

improvementinthetermsoftradecouldalsoappreciatetherealexchange

rateviaawealthe¤ectonthedemandfornontradedgoods.

D : N ominalExchangeRateD etermination

From thediscussioninthelasttwosubsections, werewritethe

nominalexchangerateequation[2]as

¼ Ei = ¼(z i)¡¼¤+ ¼ R (gi;g¤;¼ T T i)

wheregi and g¤arethehomeandforeigngrowthratesrespectivelyand

¼T T i isthegrowthrateofthetermsoftrade, or

¼Ei = ¼E (z i;gi;¼ T T i;¼¤;g¤) (3)

9 Tre‡er(19 9 5) makesthecasethathomebias inconsumptionisrequiredtoexplain
tradepatternsandvolumes.
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T his equation forthelong-run change in thenominalexchangerate is

usefulbecauseitexpressesthenominalexchangerateasafunctionofaset

ofcountrycharacteristics. A sdiscussedinsection2.2, z i mayincludethe

levelofoutstandinggovernmentdebt, theopennessandsizeofcountryi

andthedegreeofcentralbankindependenceincountryi. T hegrowthrate

andthetermsoftradealsomatterbecausetheyaltertherealexchange

rateandhence, foragivenin‡ationrate, thenominalexchangerate.

SectionIII: Empirics

A : Speci…cation

W ewillworkwithalinearapproximationto[3]

¼Ei = ® + ¯ ¤z i + °1 ¤gi + °2¤¼ T T i + ²i i= 1:::N (4)

wherethe N + 1thcountry is thebenchmarkcountry. T heestimating

procedureis ordinaryleastsquares, withrobuststandarderrors. A s our

focus isonthelong-runmovementinthenominalexchangerateandon

countrycharacteristics, theappropriateestimationframeworkisacross-

sectionofcountries fortheperiod19 7 4-9 2. T hedescriptionofexchange

ratedeterminationintheprevioussectionclearlydoesnotproperlyapply

totheBrettonW oods system thatprecededthis timeperiod. T heend

pointof19 9 2 ischoseninordertomaximizethenumberofcountriesfor

whichdataonkeyvariables isavailable. T heU S ischosenasthebench-

markcountry. T heU S dollarisamajorvehiclecurrencyforinternational

trade, withmanyinternationalprices quoted indollars, andhencethis
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seems anaturalchoice.10 T healternativeofusingaweighted average

ofthein‡ationrates ofcountryi’s tradingpartnerswouldbecomputa-

tionallyburdensomeforthesamplesize in this study. N otethat, in a

cross-section, itis notnecessarytoactuallycomputeeachvariableas a

di¤erentialwithrespecttothebenchmarkcountry, as thevaluesforthe

benchmarkcountrywouldjustenterasconstantsacrosstheobservations.

B : D ata

D ataonthenominalexchangerateandin‡ationaretakenfrom

theIM F’s InternationalFinancialStatistics CD -R O M . O utput, popula-

tionandopenness variables aretakenfrom version5.6oftheSummers-

H estonPennW orldTablesdataset. T hegrowthrateG istheaverageper

capitaoutputgrowthrateover19 7 4-19 9 2. T heopennessmeasureis the

averageratioofexportsplus importstoG D P over19 7 4-19 9 2.11 Country

sizeisproxiedbytotalG D P in19 7 4. T hedebtvariable, theratioofgov-

ernmentdebttoG D P in19 7 5, istakenfromCampilloandM iron(19 9 5).

T heindexoflegalcentralbankindependenceis from Cukierman, W ebb

andN eyapti(19 9 2). TermsoftradedataarefromtheW orldBank’sW orld

Tables. T hesetofcountriesthatlackautonomousexchangeratepolicies,

whichwillbeexcludedfromanumberoftheregressions, iscompiledfrom

theIM F’sExchangeR ateA rrangementsandPracticesandO bstfeldand

10T hechoiceofbenchmarkcountryis less importantinacross-sectionthan intime
seriesorpaneldataanalysis. T his isbecauseanycommonmovementofthebenchmark
currencyagainsttheothercurrenciesjustshowsupintheinterceptterm: intimeseries
orpanelanalysis, atemporarycommon‡uctuationinthebenchmarkcurrencygenerates
non-sphericalresiduals.

11A volume-basedmeasureoftradeopennessclearlyhasitslimitationsbutitisdi¢cult
tothinkofsuperioralternativesthatwouldbeavailableforalargesampleofcountries.
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R ogo¤ (19 9 5). D ataonwarinvolvementandtheblackmarketpremium

aretakenfrom BrunoandEasterly(19 9 5).

C : SummaryStatistics

Table1 providessummarystatisticsforsomeofthekeyvariables

inthedataset. T heaveragecurrencydepreciationagainsttheU S dollar

over19 7 4-9 2 was12.3percent. H owever, thereisalotofvariationaround

this mean: atoneextreme, A rgentinahadanaverageannualcurrency

depreciationrateof131.7 percent;attheother, theJapaneseyenappre-

ciatedagainsttheU S dollaratanaverageannualrateof4.89 percent.

Table2 reportsthe…fteencountries thatexperiencednominalapprecia-

tionagainsttheU S dollar. SixareEuropean, ofwhichfourarebasically

peggedtotheD M (A ustria, B elgium, L uxembourg, N etherlands).12 T hree

areoil-richcountries(B ahrain, Q atarandU nitedA rabEmirates). Inad-

dition, therearethreefast-growingEastA sianeconomies inthis group:

Japan, TaiwanandSingapore.

Table3reportstheeighteencountriesthatexperiencedaverage

annualdepreciationratesover19 7 4-9 2 inexcessof30 percent. T hemean

depreciationrateamongthesecountries is60 percent. T helistis domi-

natedbycountriesthathaveundergonehyperin‡ationsorenduredchronic

high in‡ation. L atin A mericais stronglyrepresented inthis group, led

byA rgentina, BrazilandN icaragua, eachwithannualdepreciationrates

above 100 percent. T herearealsoseven A frican countries on thelist.

O nlytwocountries thatweremembers oftheO ECD duringthis period

12L uxembourghasacurrencyunionwithBelgium.
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— IsraelandTurkey— areinthishigh-depreciationcategory.

Finally, in Table4, wereportthethirtyonecountries thatdid

nothaveautonomyovermonetaryorexchangeratepolicyduringthis

period. T his group includes themembers oftheCFA zone in French

W estA fricaandcountriesthathavemaintainedcurrencyboardsortight

unilateralexchangeratepegstoothercountries. Itisunclearwhetherthe

modelappliestothesecountries. W ecanthinkofacountryadoptingan

exchangeratepegfortwokindsofreasons. O neistoimplementitsdesired

monetarypolicy: suchacountrymaysimplypossesscharacteristicsthat

wouldgenerateanequilibriumdepreciationrateequaltothatofitsanchor

countryorapegmaybeakindofinstitutionalreformto“tiethehands”

ofthegovernmentinitschoiceofanin‡ationrate. T heotheriswhenthe

pegis adoptedfornon-monetaryreasons: eg, theCFA zonepeggingto

theFrancaspartofacomplexpost-colonialrelationshipwithFrancethat

alsoinvolvescheapdebt…nancingandpreferentialtradingarrangements

orsmall“touristeconomies” thatare sorelianton internationaltrade

thatanindependently‡uctuatingcurrencywouldbetoocostlyinterms

ofmicroeconomicine¢ciency. Forthesecountries, wecanthinkofthepeg

asbeingcompellingfornon-monetaryreasonsandsotheirin‡ationrate

anddepreciation rateagainstthedollar(foragivenchange inthereal

exchangerate) is given tothem bytheiranchorcountry. A ccordingly,

rates ofin‡ation and nominaldepreciation forthese countries are not

linkedtothefactorsthatarethefocusofthis studyandthepeggersare

excludedfromanumberofspeci…cations.
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D : T heN ominalExchangeRate

Fordescriptivepurposes, thenominaldepreciationrateis plot-

tedagainstthein‡ationdi¤erentialwiththeU S inFigure1. A s is clear

from thegraph, overthefullsampleofcountries, thereis astrongcor-

respondencebetweennominaldepreciationandin‡ation. T his indicates

thatthefactors drivingthelong-runin in‡ationareofhigh importance

inexplainingexchangeratemovements. Indeed, aregressionofthenomi-

naldepreciationrateonthein‡ationdi¤erentialgeneratesacoe¢cientof

0:996andan ¹R 2 = 0:98 (seeTable5, column(1)). H owever, thestrength

ofthepurchasingpowerparityrelationshipmaybeoverstatedbythein-

clusionofthehigh-depreciation/high-in‡ationcountries. In column (2)

ofTable5, thecountrieswithannualdepreciationratesabove80 percent

areexcluded, whichmarginallyreduces theexplanatorypowerofin‡a-

tion. M oreover, ifthesetofcountrieswithdepreciationrates above30

percentareexcluded, the ¹R 2 falls to 0:76; ifthe sample is furtherre-

strictedtocountrieswithdepreciationratesbelow10 percent, the ¹R 2 falls

yetfurtherto0:61 andthecoe¢cientonthein‡ationdi¤erentialfallsto

0:867(seeTable5, columns(3)-(4)). T hisevidenceforthesubsamplesthat

excludethehigh-depreciationcountriesindicatesthatthereisalsoconsid-

erablevariationinrealexchangeratemovements inthesample. Finally,

incolumn(5), thesampleisrestrictedtothesetofO ECD countries. T he

P P P relationship appears particularlystronginthis subsample. Scatter

diagramsforthefullsample, thesampleexcludingcountrieswithdepre-

ciationratesabove30 percentandfortheO ECD arepresentedinFigures

1-3.
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In Table6, themostbasicversionofequation [4]is estimated.

T herighthandsidevariables areopenness, countrysize, thepercapita

outputgrowthrateandthegrowthrateofthetermsoftrade.13 A ccording

tothetheoreticalargumentsoutlinedinsection2, theformertwovariables

are importantbecausethey in‡uenceacountry’s propensitytoin‡ate,

whilethelattertwovariables enterbecausetheya¤ecttherateofreal

exchangeratedepreciation.14 Bothopennessandcountrysizeareentered

inlogs, inordertoadjustforthepresenceofasmallnumberofcountries

withveryhighvaluesforthesevariables. Incolumn(1), thefullsampleof

countries is included. O penness, theoutputgrowthrateandthetermsof

tradeenterwiththeexpectedsignsandaresigni…cant. Finally, wenote

thatcountrysizeis insigni…cantinthisspeci…cation.

Incolumn(2), thecountrieswithnon-autonomousmonetaryand

exchangeratepolicies areexcludedfrom theregression. T heresultsare

basicallyunchanged butthe sizeofthegrowth and terms oftrade ef-

fects increase slightly. T hecountries with depreciation rates above 30

percentaredroppedfrom thesampleincolumn(3). O nereasontoex-

cludethesecountries is toguardagainstreversecausalityfrom high in-

‡ation/depreciationtogrowth: Barro(19 9 5), B runoandEasterly(19 9 8)

andSarel(19 96) each…ndthatin‡ation is negativelyrelatedtogrowth

13Itmightbeobjectedthatoutputgrowthisendogenoustothein‡ationenvironment.
T his ismostlikelytobetrueathighratesofin‡ation. W eadjustforthis problem in
somelaterspeci…cations byexcludingthesetofcountries withhighrates ofnominal
depreciation/in‡ation.

14L ane(19 9 7 )andCampilloandM iron(19 9 7 )con…rmthatin‡ationperformanceisaf-
fectedbybothopennessandcountrysize. Insection3.4, weshowthattheoutputgrowth
rateandthechangeinthetermsoftradehelpexplainrealexchangeratemovements.
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athighratesofin‡ationbutnotatlowerin‡ationrates.15 Inthisregres-

sion, eachoftheregressors is signi…cant, withtheexceptionoftheterms

oftrade. A s arobustness check, column (4) replicates column (2), but

withtheexclusionofcountries thatwereinvolved inawarforatleast

threeyears duringthesample.16 T hesecountries areexcludedbecause

warsofteninvolvepriceandothercontrolsandmayproxyforpoordata.

O penness, growthandthetermsoftradearesigni…cantinthisregression.

Incolumn(5), countriesthatexperiencedalargechangeintheblackmar-

ketforeignexchangepremiumoverthesampleperiodarealsoexcluded. A

goodexampleisIran: in19 7 4, itsblackmarketpremiumwas-0.1 percent;

in19 9 2, itwasanextraordinary3360 percent! A s isevidentfromFigure

4, apartfrom theseoutliers, blackmarketexchangeratesando¢cialex-

changeratestrackeachotherquitewell. Inthisregression, theopenness

e¤ectis slightlyweakerbuttheresults aregenerallysimilartocolumn

(4). Finally, incolumn(6), thesampleis restrictedtothesetofO ECD

countries. ConsistentwiththeP P P evidenceinTable5, thegrowthrate

andthetermsoftradeareinsigni…cantinthisregression. H owever, both

openness andcountry sizearesigni…cant. T heevidencefrom Table6,

then, providesinitialsupportforthemodeloutlinedabove, withbothin-

15Instrumentalvariables estimation is inappropriategiventhelackofstronginstru-
ments foroutputgrowth and theknowledge thatnon-instrumentation is superiorto
usingweakinstruments (almosteveryvariableemployedingrowthregressions iseither
plausiblyendogenousorisonlyrelativelyweaklycorrelatedwithgrowth). A s H alland
Jones(19 9 7 ) havepointedout, thelevelofincomepercapitaplausiblyhasgoodinstru-
ments(eg, distancefromEquator, mainlanguagespoken, ethno-linguisticheterogeneity
inthepopulation)butnotthegrowthrate— indeed, theyarguethatthisshouldredirect
economists from studyinggrowthrates tostudyingdi¤erences in incomelevels across
countries.

1625 countriesfallintothiscategory.
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‡ationandrealexchangeratefactorstypicallyprovingimportantforthe

determinationofthenominalexchangerate.

Twoadditionalvariablesareaddedtothespeci…cationinTable

7 . O neistheinitialstockofoutstandinggovernmentdebt, expressedasa

ratiotoG D P.A sdiscussedinsection2.2, acountrythathasalargerstock

ofgovernmentdebtwillbemorepronetoin‡ate, bothasasourceoftax

revenueandbecauseitserodinge¤ectontherealvalueofthedebtraises

thepayo¤ tounexpectedin‡ation. T heotheristheindexoflegalcentral

bankindependencedevelopedbyCukierman, W ebbandN eyapti (19 9 2).

Ifanindependentcentralbankismoreinsulatedfrom politicalpressures

to in‡ate, this variable should haveanegative e¤ecton in‡ation. A s

pointedoutbyBarro(19 9 5), alegalmeasureislesspronetothecriticism

thatitis endogenoustoin‡ationperformancethanalternatives, suchas

therateofturnoverofthecentralbankgovernor.

Incolumn(1), thefullsample, subjecttodataavailability, is in-

cluded. O penness, size, growthanddebtaresigni…cantinthisregression.

A checkonthedatasuggeststhattherelativeinsigni…canceoftheterms

oftrade inthis regression is theresultofexcludingcountries from this

regressionthatlackgovernmentdebtdatabutwhichhaveastrongterms

oftradee¤ect. T hecentralbankindependenceindexisinsigni…cantinthe

regression.17 A s inTable6, thecountrieswithnon-autonomousexchange

ratepoliciesaredroppedfrom thesampleincolumn(2), buttheresults

are very similartothose in column (1). In column (3), the countries

withannualaveragedepreciation rates in excess of30 percentarealso

17 T hisalsoholdstrueforallthespeci…cationsreportedbelow.
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excluded. Forthissubsample, thegrowthe¤ectislesssigni…cantandthe

debtvariableisnolongersigni…cant. T helatterresultsuggeststhatthe

debte¤ectismostimportantforhighdepreciation/in‡ationcountries.

Column(4)replicatescolumn(2), withtheexclusionofcountries

involvedinwarsorthatexperiencedalargechangeintheblackmarket

foreignexchangepremium.18 T heresultsaresimilartothoseincolumns

(1)-(2). Finally, the results forthe O ECD subsample are reported in

column(5). Inadditiontoopennessandsize, debtalsoenterssigni…cantly

inthis regressionbutthe‘real’variables — theoutputgrowthrateand

thetermsoftrade— areinsigni…cant.

In summary, ourmodelemphasizedtwokinds ofdeterminants

ofnominalexchangerates: variablesthata¤ecttheequilibrium long-run

in‡ationrateandvariablesthata¤ectthelong-runrealexchangerate. In

thissection, wehavereportedevidenceinsupportofbothkindsofe¤ect

onthenominalexchangerate. O penness, sizeandthestockofnominal

governmentdebt— variablesthata¤ectthepropensitytoin‡ate— are

signi…cantinexplainingtherateofnominaldepreciation. H owever, the

evidenceoncentralbankindependenceisweaker. T heoutputgrowthrate

— whicha¤ectsthelong-runintherealexchangerate— alsoisimportant

in explainingthenominalexchangerate. H owever, theresults forthe

termsoftrade, anotherfactorthatoughta¤ectthenominalexchangerate

viaitsin‡uenceontherealexchangerate, aremixed. FortheO ECD , and

consistentwiththePP P evidence, thefactorsdrivingin‡ationappearto

dominatethedeterminationofthenominalexchangerate.

18Forthisregressionspeci…cation, thesetwocategoriesexactlymatch.
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E : TheRealExchangeRate

Inthis subsection, as anadditionalcheckonourapproach, we

relaterealexchangeratebehaviortotheoutputgrowthrateandtheterms

oftrade. R ecallthat, accordingtothe arguments laid outin section

2, the reasonwhythesevariables are importantfornominalexchange

ratedepreciation is because theyare importantforrealexchangerate

depreciation.

Incolumn(1)ofTable8, wereporttheregressionoftheaverage

annualdepreciationrateoftherealexchangerateontheoutputgrowth

rateandthegrowthinthetermsoftrade. B othenterwiththecorrectsign

butonlythetermsoftradeissigni…cant. H owever, thelackofasigni…cant

growthratee¤ectmaybetheresultofdataandotherproblemsthatlead

tomismeasurementoftherealexchangerateforanumberofcountries.

A ccordingly, in column (2), weexcludethosecountries which

had …xed exchangerates orwere involved in awarduringthis period.

T heprobabilityofmislalignmentislikelyhigherforcountrieswithpegged

exchangerates, especiallyifapegismaintainedforpoliticalreasons, as

withtheCFA zoneinA frica. Infact, thereissomepost-sampleevidence

insupportofthisargument: inJanuary19 9 4, theCFA francwasdevalued

by100 percentagainsttheFrenchfranc. A lsoin 19 9 4, Surinam, which

hadan o¢cialpegwith the U S dollarthroughoutthe 19 7 4-9 2 period,

underwentanevenlargerdevaluation. T heexclusionofwarringcountries

isdonebecauseofthelikelihoodofpricecontrols inawarsituationand

aconcernaboutdataqualityforthesecountries. T heresults incolumn

(2) supportasigni…cantroleforboththegrowthrateandthetermsof
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tradeinrealexchangeratedetermination. Incolumn(3), countriesthat

experiencedalargechangeintheblackmarketforeignexchangepremium

areadditionallyexcluded, withsimilarresults.

Finally, thesampleisrestrictedtotheO ECD setofcountriesin

column(4). Boththegrowthrateandthetermsoftradearesigni…cant

inexplainingvariation inlong-runrealexchangeratemovements inthe

O ECD andjointlyexplain46percentofthevariationinthelong-runreal

exchangerate. T his isconsistentwiththeevidenceofonlyaminore¤ect

ofthesevariablesonthenominalexchangeratebecausetherealexchange

ratedisplays relativelylittlevariabilityintheO ECD samplerelativeto

thevariabilityofin‡ation, sothatthedeterminationofthelong-runrate

ofnominalexchangeratedepreciation is dominatedby in‡ationfactors

fortheO ECD .

T heevidenceinTable8, then, isconsistentwiththearguments

advancedinsection2.3. Finally, itoughttobenotedthatalargefraction

ofthevariationintherealexchangerateis notexplainedbytheoutput

growthrateortheterms oftrade. Identifyingadditionaldeterminants

oflong-runmovements inrealexchangerates isapotentiallyinteresting

topicforfutureresearch.19

19 U nfortunately quality data on some candidate variables — such as government
spending— arenotgenerallyavailableforalargenumberofthedevelopingcountries in
thesample. Engel(19 96) suggeststhatdi¤erences intherelativepricelevelsoftraded
goodsacrosscountriesmayliebehindmovementsinrealexchangerates.
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SectionIV : Conclusions

Inthis paper, wehaveinvestigatedsomedeterminantsoflong-

runsinnominalexchangeratesinacross-sectionofcountries. O urmodel

emphasizedtwokinds ofdeterminants ofnominalexchangerates: vari-

ablesthata¤ecttheequilibriumlong-runin‡ationrateandvariablesthat

a¤ectthelong-runintherealexchangerate. W efoundevidenceinsupport

ofbothkindsofe¤ectonthenominalexchangerate. O pennessandthe

stockofnominalgovernmentdebt— variablesthata¤ectthepropensity

toin‡ate— aresigni…cantinexplainingtherateofnominaldepreciation.

T heevidenceonotherin‡ationvariables, suchascentralbankindepen-

dence, countrysize, politicalinstabilityandpastin‡ationperformanceis

weaker. T heoutputgrowthrate— whicha¤ectsthelong-runinthereal

exchangerate— alsois importantin explainingthenominalexchange

rate. H owever, theresults fortheterms oftrade, anotherfactorthat

oughta¤ectthenominalexchangerateviaits in‡uenceontherealex-

changerate, aremixed. FortheO ECD , thein‡ationfactorsdominatethe

determinationofthenominalexchangerate, althoughtherealexchange

ratedoessigni…cantlyvarywiththeoutputgrowthrateandthetermsof

tradeinthis subsample. T hese…ndings broadlysupportthecontention

inthispaperthatlong-runs innominalexchangeratescanberelatedto

asetofcharacteristicsthatvaryacrosscountries.

Inextendingthiswork, thereisconsiderableprogresstobemade

inachievingabetterunderstandingofthedeterminationoftherealex-

changerate. T heevidenceinTable8 indicatesthatalargefractionofthe

long-runvariation inrealexchangerates across countries remains tobe
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explained. T heselimitationsofthecurrentstudynotwithstanding, there-

sultsofthispapersuggestthepotentialfruitfulnessforempiricalanalysis

ofexchangeratesfrom studyingcross-sectionalcross-countrydata.
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Table1: SummaryStatistics

¼E ¼ O pen G G T T Size
M ean .122 .17 1 .6462 .351 -.004 2.11
M edian .043 .09 5 .5682 .45 -.0035 .011
M ax. 1.317 .027 3.5063 3.01 .0152 230
M in. -.0489 .024 .0538 -1.9 2 -.0259 .0001
S.D . .227 .237 .4116 1.014 .007 21.5
N 144 109 133 117 125 114

D ebt CB I ¼R B L K
M ean .2565 .353 .014 .019
M edian .19 8 7 .36 .012 0
M ax. 1.552 .69 .151 1.866
M in. .008 9 .14 -.088 -.19 5
S.D . .2242 .117 .031 .188
N 7 3 65 105 102

¼E istheaverageannuallogchangeinthenominalexchangerateagainst
theU S dollarover19 7 4-9 2. ¼ istheannualCPI in‡ationrateover19 7 4-
9 2. O pen is theratioofexports plus importstoG D P. G is theaverage
annualpercapitaoutputgrowthrateover19 7 4-9 2. G T T is theaverage
annualgrowthrateofthetermsoftrade. Sizeis totalG D P (inbillions
ofinternationaldollars) in19 7 4. D ebtistheratioofgovernmentdebtto
G D P in19 7 5. CB I isthelegalcentralbankindependenceindex. ¼ R isthe
averageannualchangeintherealexchangerateagainsttheU S pricelevel
over19 7 4-9 2. B L K istheaverageannualchangeintheforeignexchange
blackmarketpremiumover19 7 4-9 2. Seethetext(section3.2)forsources.
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Table2: N on-A utonomousExchangeR ates

L uxembourg Bahamas Barbados Belize
Benin B hutan BurkinaFaso Cameroon

CentralA fricanR epublic Congo Coted’Ivoire D jibouti
D ominica G renada Iraq Kiribati
L esotho L iberia M ali N iger
Panama StKitts StL ucia StV incent
Senegal Swaziland Syria Togo
Surinam Comoros G abon

Classi…cationisbasedontheIM FExchangeR ateA rrangementsandPrac-
tices andO bstfeldandR ogo¤ (19 9 5). T hecriterionforinclusionwas a
unilateralpegtoanothercurrencyforvirtuallytheentiresampleperiod
ormembershipoftheCFA franczone.

Table3: A ppreciatingCountries

Country ¼E Country ¼E

B elgium/L uxembourg -.0047 A ustria -.0228
B ahrain -.0009 G ermany -.0223
Japan -.0489 M alta -.0002

N etherlands -.018 N eth. A ntilles -.0003
Taiwan -.0223 Q atar -.0045

Switzerland -.0309 Seychelles -.0043
Singapore -.0189 U A E -.0045

Countries thatexperiencednominalappreciationagainstthe U S dollar
over19 7 4-9 2.
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Table4: “H ighD epreciation” Countries

Country ¼E Country ¼E

A rgentina 1.317 B olivia .67 9
B razil 1.17 9 G hana .339 8

G uinea-B issau .3257 Israel .468 7
L aos .432 L ebanon .37 13

M exico .3066 N icaragua 1.2218
Peru .9 7 53 SierraL eone .357
Sudan .3312 Turkey .3565
U ganda .5413 U ruguay .425
Z aire .844 Z ambia .3515

L istofcountrieswithaverageannualdepreciationrates againsttheU S
dollarinexcessof30 percent.

Table5: P P P R egressions

(1) (2) (3) (4) (5)
C -0.044 -0.048 -0.048 -0.041 -.06

(.0037 ) (.003) (.006) (.009 ) (.003)
D ¼ 0.9 9 6 1.02 1.02 0.867 1

(0.015) (.019 ) (.07 5) (.12) (.01)
¹R 2 0.9 8 0.9 3 0.7 6 0.61 0.9 9
N 107 103 9 4 7 6 23

D ependentvariableisaverageannuallogchangeinthenominalexchange
rateagainsttheU S dollar. D ¼ istheaverageannualin‡ationdi¤erential
relativetothe U S. Standarderrors arecorrectedusingthe M cKinnon-
W hiteprocedure. T hefullsampleis includedincolumn(1). Incolumn
(2), thecountrieswithannualdepreciationratesabove100 percentarealso
dropped. Incolumn(3), thecountrieswithdepreciationrates above30
percentarealsodropped. Incolumn(4), thecountrieswithdepreciation
ratesabove10 percentarealsodropped. Incolumn(5), thesampleisthe
setofO ECD countries.
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Table6: B enchmarkR egressions

(1) (2) (3) (4) (5) (6)
C 0.7 6 1.11 0.47 1.14 0.7 6 1.7 4

(.33) (.43) (.15) (.38) (.43) (.5)
O PEN -0.16 -0.165 -0.036 -0.16 -0.13 -0.07 5

(.06) (.065) (.017 ) (.07 ) (.068) (.024)
SIZ E 0.0002 -0.012 -0.01 -0.015 -0.005 -0.053

(.008) (.01) (.004) (.009 ) (.013) (.016)
G -5.9 7 -7 .48 -2.63 -4.48 -4.8 -4.22

(2.44) (2.7 ) (.9 ) (1.7 7 ) (2.3) (5.4)
T T -10.32 -10.63 -2.53 -6.62 -11.9 8 8.35

(3.67 ) (3.9 1) (1.43) (3.55) (5.65) (7 )
¹R 2 0.32 0.37 0.27 0.31 0.33 0.21
N 107 9 1 7 5 7 3 62 22

D ependentvariableisaverageannuallogchangeinthenominalexchange
rate againstthe U S dollar. Standard errors are corrected using the
M cKinnon-W hiteprocedure. T hefullsampleisincludedincolumn(1). In
column(2), thosecountrieswithnon-autonomousexchangeratepolicies
areexcluded(seethelistinTable2). Incolumn(3), thecountrieswith
annualdepreciationratesabove30 percentarealsodropped. Column(4)
replicatescolumn(2), butwiththeexclusionofcountriesinvolvedinwars.
Incolumn(5), countriesthatexperiencedlargechanges(greaterthanan
average10 percentannuallyinabsolutevalue) intheblackmarketforeign
exchangepremiumareadditionallyexcluded. T hesampleisrestrictedto
theO ECD incolumn(6). SeenotetoTable1 fordescriptionofvariables.
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Table 7 : Extensions

(1) (2) (3) (4) (5)
C 2.03 2.19 1 1.7 7 1.6

(.65) (.62) (.3) (.46) (.46)
O PEN -0.24 -0.23 -0.063 -0.16 -0.12

(.1) (.09 ) (.019 ) (.05) (.038)
SIZ E -0.04 -0.05 -0.027 -0.044 -0.045

(.016) (.016) (.009 ) (.013) (.013)
G -7 .9 6 -7 .65 -2.64 -6.6 -3.86

(3.19 ) (3.1) (1.4) (3.2) (6)
T T -3.31 -5.42 0.62 -5.1 5.4

(5.3) (6) (1.5) (4.2) (2.9 7 )
D EB T 0.26 0.25 -0.018 0.28 0.24

(.066) (.069 ) (.04) (.05) (.05)
L CB I 0.25 0.21 -0.061 0.032 0.065

(.17 ) (.17 ) (.054) (.1) (.063)
¹R 2 0.46 0.48 0.33 0.62 0.7 4
N 45 43 35 34 21

D ependentvariableisaverageannuallogchangeinthenominalexchange
rate againstthe U S dollar. Standard errors are corrected using the
M cKinnon-W hiteprocedure. T hefullsampleisincludedincolumn(1). In
column(2), thosecountrieswithnon-autonomousexchangeratepolicies
areexcluded(seethelistinTable2). Incolumn(3), thecountrieswith
annualdepreciationratesabove30 percentarealsodropped. Column(4)
replicatescolumn(2), butwiththeexclusionofcountriesinvolvedinwars
andcountriesthatexperiencedlargechanges(greaterthananaverage10
percentannuallyinabsolutevalue) intheblackmarketforeignexchange
premiumareadditionallyexcluded. T hesampleisrestrictedtotheO ECD
incolumn(5). SeenotetoTable1 fordescriptionofvariables.
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Table8: R ealExchangeR ateR egressions

(1) (2) (3) (4)
C 0.009 0.016 0.015 0.012

(.005) (.004) (.005) (.005)
G -0.25 -1.03 -0.9 8 -1.8

(.46) (.41) (.48) (.66)
T T -1.16 -1.4 -1.7 2 -0.617

(.55) (.46) (.52) (.263)
¹R 2 0.05 0.28 0.31 0.46
N 9 2 62 56 22

D ependentvariableisaverageannuallogchangeintherealexchangerate
againsttheU S dollar. StandarderrorsarecorrectedusingtheM cKinnon-
W hiteprocedure. T hefullsampleis includedincolumn(1). Incolumn
(2), countries with non-autonomous exchangerate regimes orinvolved
inwars areexcluded. In column (3), countries thatexperienced large
changes (greaterthananaverage10 percentannuallyinabsolutevalue)
intheblackmarketforeignexchangepremiumareadditionallyexcluded.
T hesampleisrestrictedtotheO ECD incolumn(4). SeenotetoTable1
fordescriptionofvariables.
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Fig. 1: Scatterofnominaldepreciationagainstin‡ationdi¤er-
entialover19 7 4-9 2 forentiresample.
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Fig. 2: Scatterofnominaldepreciationagainstin‡ationdi¤er-
entialover19 7 4-9 2 withexclusionofcountrieswithdepreciation
ratesabove30 percent.
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Fig. 3: Scatterofnominaldepreciationagainstin‡ationdi¤er-
entialover19 7 4-9 2 forO ECD sample.
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Fig. 4: Scatterofdepreciationrate ofo¢cialexchange rate
againstdepreciation rate ofblackmarketexchange rate over
19 7 4-9 2 forfullsample.
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