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FOREIGN TRADE ELASTICITIES FORINDUSTRIAL COUNTRIES

1990-2012

Abstract

Global imbalancesareathreatfor the globd econamy anddisorderlyadjusmentsaswell aserrorsin
forecastingor in the interpretationof resultscanyield negativeoutcones. Focising on export price
elasticities,| arguethatthe constantconplaints aboutthe underbiddingoehaviorof someeconomies
by their major trading partnerscan disclosefurther outcomesuseful for the study of internationa
interdependenes andtradepatternsTherefore my main purposes to provideanoverallview of the
previous research oéed out on trade elasticiigsuesand to analye theimplications of global current
accountimbalancesFor what concens exports,price elasticitiesestimatedin the previousliterature
feature a high vaiability with values that range from -0.14 to -3.13. Sone of theseresults,in
particular,can be consderedcontroersial with respectto one side of the currentdebateand cause
conplexity in their interpretation. In orde¢o acawmplishtheanalysis, | appy a cointegration modein
anerror correction framework to estate exprt elasticities coveringthe period from 1990 to 2012rfo
countriesthat represenboth surplusand deficit sidesof the currentdebate:ltaly, Gemmany, France,
USA, UK, JapanandChina.Usingtheseesimates,in conbinationwith the prevalentmacroeconoric
forecastsrelatal to the issue, | will illustrate how variaions in exchang ratesandin income can
produce effects onxports with the provien of estimates of export price anddare elasticities.

Sintesi

Gli squilibri nei paganenti internazonali rappresatano una minaccia per I'economa globale. Le
continuelamentée riguardole politiche di deprezzamentadottateda alcure economieda partedei
loro maggdori partnercommerciali possonodasciareintravedereulteriori risultati utili perlo studio
delleinterdpendenze intern@mali e per isenteri di crescita del comercio. L'obiettivo principak d
questo lavoro é fornire anvisione complessiva delricerche svolte sulle probletiche rguadantile
elasticitadel commercio internazionke, ed analizanele implicazoni per gli squilibri delle bilance
comnerciali. Per cido che riguardale esportaioni, le elasticitadei prezi stimate nella letteratua
presentanainaforte variabilita con valori che variano da-0.14 a -3.13. Alcune di questestime, in
particolare posson@essereonsiderateontroversee sonoconplessenellaloro interpretaione. Perle
stime é stato utilizzato un modello di cointegrazime nell’ambito del Meccanismo di Correzione
dell’Errore perstimarele elasticitadele espatazioni peril periodochevadal 1990al 2012perPaes
siain surpluschein deficit di bilanciadei pagamentil'ltalia, la Franca, la Germania,gli USA il
Regio Unito, il Giapponee la Cina. Utilizzando queste sime illustrero I'entita dell'impato sulle
esportazioni deiidersi paesi delleariazioni deitassidi cambio.



CHAPTER1

INTRODUCTION

1. PREFACE

One of the mostimportantissuesin appliedInternationalEconomicsis the effect on trade
flows of changesin income and relative prices. The increasinginterdependencemory
countriesandtheir effortsto maximizebeneits from internationakrademakestheimport and
exportdemandspecificationsessentiahot only for forecastsplanningandpolicy formulation
but also for the quantificdion of welfare gainsfrom trade (Hamori S., Yin F., 2011). The
estimationof income and price elasticily of tradeis consequenyl the heart of innumeable
studieson the determinantsof import and export demand models. Price elasticitiesare
particularly importantfor estimatingthe effectsof changesof relative priceson tradeflows

and for determining to which degree yhaljust b these changes.

The“elasticities”appro@h of the econometrispedfications has,in fad, always beenusedin
internationaleconomicgo determinethe causeof tradejust for its capaciy bothto explain
the pastandto forecastand,consequeny, plan the future. The main elementsof this model
are the elasticiy of demand for exportsand imports with respet to economicactivity, the
elasticiyy of exportsand imports with respet to relative prices,and the influence of other
factors, including global supply and increased variety and interdependenceExport
elasticities,in particular,are often usedto show the relative flexibility of cetain exporters
when facinga lossof competitivenessvhile theprice elasticiy of importsreflectsconsumers’

fidelity to domestic or foreign goods.

All thesereaonscan only partially explain why the role played by trade elasticitiesis

considered fundamental in translating economicyaiglinto polig-making.

Given the importanceof the issue,economistsare interestedn understandinghow it will
evolvein the future and,aboveall, how empiricalmodelswill be usefulin forecastingHow,
again,empirical modelsandtechniquescanimprove and overcomesomeof the fallaciesof

the past.



The high variability of trade elasticitiesestimate suggests that there are still ggps in this
researcharea.The aim of this work is to contribut to identify potentialexplanationsfor the

differences reported in the gshtes of these elasities.

After providing a summarizedverdl view of the previousresearcttarriedout on this topic
andillustrating the main issuesrelatedto it, | will implementa suitableresearchactivity in

orderto contribute to the ésting literature.
2. OBJECTIVESAND CONTRIBUTIONS OF THE PRESENT STUDY

In spite of the over 50 yearsof anal/ses,the estmationof price andincome tradeelasticities
in theinternationalscenarias still anopenandhighly significantempirical subject;perhaps,
this interestcan be addressedamongother factors to questionsthat do not achievea total

concurrence of results:

do exports actuallexpand after depreciationd® so, ky how much?
can exchange rates alone represent a feasibleypolimprove the trade tence?
- how important are factors such as the developmentstatus of the tradersand the

different trade patterns?

Price elasticitiegstimationis one ofthe mostinportant, controversial anidhtriguing topics in
Internationaltrade. The importanceand the intere$ of the issue lies on the fact that
performance of the €ferent kind of exhange rat@olicies and gstems @pends on the results
of theseestimations.The topic is controversialbecausethe estimatedprice elasticitiesare
extremey contrastingnot only betweenone anotherbut alsowith the concreteexperienceof
many countrieslike Germany.lt is true that countres like the USA and Germary both push
other countries(i.e., China) to appreciatetheir currenciesbut, while the USA are facing
deficit issues,Germary cannotsay aswell: its export marketsharehasincreasedn recent
yeas, especialy towardsAsia, althoughthe finandal crisis andalthowh it representsone of

the major import countries from Chiha

Somethingin this contex doesnot figure: or the complaints of the major exportersare
without basis,meaningthat any sort of exchame rate manipulationis nearl worthless(i.e.,
exportsarenot so sensitiveto movementsn exchamge ratesat leastat an aggre@te level) or
thelow elasticitiesreportedby the literatureare for somereasonjnexact.In this perspective,

! Deutsche BndesbankOECD, NationhAccourts databae,www.oecd.org.



it would be usefulo estimate eport elasticiies using appropriateechniques andompare the
findings with those of the previous literature.

The motivation for this researchis, therefore expained by the extremey important
consequencedf tradeelasticiy estimatesand pradically beganafter readingseveralarticles
(andthe relatedissuesand studies)on the global imbalancesand on how (massive)exports
arehabitually seenas thekey for realignmentsn the internationascenarios. The gtlies wee
all very interestig from an economicand applicatve perspectiveand, in particular, the
undervdued currenciesof some countries,like China, seemedto drive to a much larger
literaturethanthatwhich exists,in spiteof their appealo local exportersandpolicy-makers.
This represents the starting point and inspiration of the study: the estimaion of trade
elasticities.During the courseof the study, anincreasingfocuson exportfunctionsoccurred

and, in particular, export price elasticities: theg the objects of the present arsidy

On the one hand, from an economicpoint of view, the constantcomplaints about the
underbiddingoehaviorof theseundervaluedeconomis by their major trading partnerscould
havebeenseen,indeed,asa signaland could havedisclosedfurther outcomesusefulfor the

study of international interdependencies and tpatterns.

Onthe otherhand,from anempiricalpoint of view, bothreseach articlesandreferenceexts
provided alternative methodsfor deciding on the model structure and this was also a
challengingaspect: the over fifty yeas of ecoromdric developmenin time seriesanalses
offer different milestonesfor the building of an appropriate model. Indeed, despite the
immenseliterature,and perhapsas a consequece of this, thereare different approachesll
equallyjustified, probaldy correctand dimly liable to objection. The drawbackis a lack of
uniformity notonly in the modelsapplied buievenin the result®f theestmations. Ths leads
to anotherimportantconsiderationdueto the highly relevantuseof trade elasticities,if the
resultsof the estimationvary through sampleperiods, methodsand models,thereis the need

for acontinual re-estation.

In an attemptto addressall the above mentionedissues,it was decidedto undertakethis

anaysis which it was hoped would contribute to teestent iterature.

The analsis required an extensiveliterature review in different directions. The primary

direction was to identfall the problems that a8 when dealing with trade elasticities.



Clarifying the presentdebateon the role of tradeelasticitiesin the internationalmarketand
if/how it can provide improvementsn deficit counties is the direct extensionof the first

direction.

The final directionwasto identify suitabletechngues.In orderto do so, overfifty yearsof

time series econometric sophistiion have beereviewed.
The objectives of this researare to:

review trade elastigitliterature both from a theetical and an empiricalgpspetive;
identify contradictionsand/ordiscrepaniesin the estimate®f exportprice elasticities
in the published literature in a comparative frarognand for chosen courgs;

. describe and justify an appropriate model withcoategration framework approach;
summarize,interpretand discussthe elicited resuts and the techniquesusedfor the

estimation.
This research contributes to the pad knowledye by:

- summarizingthe literature on export elasticitiesby describirg the most established
appro&hes ;
estimating export price elasticities for seven does over the period 1999012;
identifying possiblecontradictiondbetweerthe low aggregte exportprice elasticities
andthewidespreadelief thatthe only way to increaseexportsand,thus,improvethe
trade balance is through exchange rate operations;

providing acomparative framework of aryses.
3. OUTLINE OF THE RESEARCH

The presentesearch addresstige exportelasticiyy estimaton and, inparticular, theemphasis
of this study is the estmation of export price elasticities within a Vector Error Correction
Mechanism (VECM) framework. Thesemodek have beenused extensivey in empirical
studiesoverthelastdecadeandtheoreticaimprovementsarecontinuousy being addedto the

literature. A more detailed description of VECMdIwe carried out in Chapter 3.

Chapter2 introducesa literaturereview that is organizedby listing the different economic
and, especialy, econometricapproacheso the estmation of internationaltrade elasticities.
This chapterprovidesa discussionof someof the issuesinvolved in the estimationof the
price elasticitiesof the demandfor exports(andimports)accoding to the existingliterature

10



and its evolution over the yearsand someselectedestimates.This is requiredin order to

provide a general and detailed (although not exha)soutlook of the bodpf work.

Chapter3 outlines the methodolog and the model used in this study. Export price and
incomeelasticitieswill be estimatedfor the G6 countries(namey: Italy, France, Germany,
UK, USA, Japan)andfor oneof the BRICS, i.e., China, for a periodthat coversthe lasttwo
decades.

The effort is to accom@h a comparative setting kesults useful for an extens observation
and comprehensiomf the different outcomes.The comparativesettingpertainsto the entire

development of the styd

Thediscussiorandthe interpretatiorof the resuls aswell asthe conclusionsof this study are

presented in the final sections of this chapter.

Figure 3 brefly illustratesthe research outline:

Motivation and objectives of the research

V
V

U
@

Literature review

Study of the estimates provided and of the
approaches followed in the previuos literature

Development of the econometric specification
in a cointegration framework approach

Interpretation and discussion of the results.
Research agenda.

Figure 1.3. Research diine
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CHAPTER 2

LITERATURE REVIEW

1. INTRODUCTION
The purpose of this section is twofold:

to provide an owwiew of the previous empiricakéirature within the international
trade elasticities context;

to act as a gaway to the methodolggand the ecammetric specification applied in
the present anggis.

Some preliminaryemarks are necesydrefore starhg.

First of all, in orderto provide a fluent overview of the literature,it wasdecidedto analye
the different studiesproceedingby the main empirical and theaetical approachegollowed
and not by a chronologcal sequencethe existing literature,in fact, is very extensive-
coveringa periodof overfifty years- andarrangng the numerougsesearcheby datewould
havemadeit very compicatedto offer a generaland overdl outlook of the issue.In addition,
takinginto accountthe resultsof earlierempiricd studies— equally important— anemphasis

was reserved on the empirical contributions ofrdtant years.

Secondly the econometric sophisticationof time seaies goes hand in hand with the
developmenof the internationaltrade elasticitiestheories.For this reason, they are treated

together.

Finally, this sectionis not to be consideredxhatstive in including all the methodologiesand
cases studied up now butrather ithas tobe read as adetailed summarwhich isintended to
providea backgroundo the recent economicdevelopnentsin timesserieseconometricgnd,

in particular, in the estimation of internation@de elasticities.
2. INTERNATIONAL TRADE ELASTICITIES: CONCEPT AND DEFINITION

Trade elasticitiesmeasurethe responsivenesef demand or supply to changesin income,
pricesor other variables The two main elasticities are the income elasticily and the price

elasticiy of demand.The incomeelasticiy measires the percentagehangein the quantity

12



demandedesultirg from a one-pecentincreasen incomewith E = elasticity Q = quantiy
demanded, ¥ income and P= relative price (H. EgbaN. Lindenbeg, S. Miroudot, 2010):

AQ
_ Q@ _1_aQ
BTart ot w
I

The price elasticit measures the percegécharge in the quantiy demanded resulting from a

one-percent increase in relative price:

AQ
P E Q AP
F

2.1 The historical background

The estimationof trade elasticitieshasa very long history from both a theoreticaland an
empirical pointof view. It is noretheless firmhat few papersover alltheissuesaised inthe
econometric literatureSawyer W. C., Sprinkd R. L, 1996).

2.1.1 The theoretical literature

The forerunnerof the greatamountof researcltconarningthe estimationof tradeelasticities

is Orcutt (1950). Beginning with his paper the large body of literaturein this field has
involved issues referring not gnio how the elsicities areused and how they are determined
but also to the developnent of the econometricspedfications. These paperswere first
surveyed by Sternet al. (1976) and Goldsteinand Khan (1985) and, sincethe 1970s,the
literature has continuousirolved, entailig dfferent issues related to trade elasticities.

The theoretical modelnderling the estimabn of trade elasticities ian imperfect gbstitutes
model, that is, a model in which it is assumedthat exports and imports are imperfect
substitutedor domesticaly producedgoods. Goldstin and Khan (1985) provide a detailed
discussiorof this model.In animperfectsubstituesmodel,the foreign demandfor goodsand

servicesis determinedby three main factors:foreign income, the pricesof domesticgoods
13



and services,and the prices of goods and servicesthat competewith domesticgoods and
servicedn the foreign market.Similarly, the domestic demandor foreign goodsandservices
is determined Y the county’s income, the pricesfdoreign goods and services, and the prices

of goodsand services that compete with foreign g®and services in the domestic market.

The incomeelasticiyy of demand fo importsmeasures to whatextent clangesn animporting
countrys income have an effect on changesn its imports. In the sameway, the income
elasticity of demandfor exports measureso what extent changs in foreign countries’
incomes affect the exporting cowisr exports.

Usuallyimport andexportelasticitieswith respecto incomearepositive,thatis: anincrease

in a county’s income leadstito buy more from foeign countries.

An incomeelasticily of importsor exportsthatis equalto oneimpliesthatimportsor exports

increase at the same rate as income.

Divergencedrom this imply long-term imbalancesn the global econony. Specifically, an
incomeelasticityfor imports greaterthanoneimpliesthat,at the margn, domesticconsumers
have a strongerpreferencefor foreign goodsthan for domesticgoods. This meansthat if
pricesdo not adjust,imports increasemore thanproportionatey to incomegrowth. This case
is particularly meaningfulfor countriesthat, on an internationalscale,experiencea higher
income growth rate (nota: emergingeconomies)since compare to others,thesecountries
will be encouagedto developtheir demandof imports andthis may possibi overweightheir
exports:specifically in mary EastAsianeconaniesin which mostof importsare ugdfor re-
exports,anincreasdn exportsmay entail, to some extent,a similar increaseof imports.As a
matterof fact, mary of the importsinto thesecourtries are partsand componentsor capital
goodsthatareusedto assemblgoodsfor re-exportto the restof theworld. An exchamgerate
appreiation that redues exportswill also reducethe demandfor imported goodsthat are

used to produce exports (Thorbecke, 2010).

On the othe hand, €onomic heowy predictsthat he volume d importedgoodswill decrease,
while the volume of exportedgoodswill increasewhen the relative pricesof a country's
productsdecline,i. e. whenits real exchangeate depreciatesThe problam is: whathappens
to the value of exportsand imports as a congquene of a county's red exchame rate

depreiation?The answedepends upon the size aiqe elasticities of exports and imports.

14



2.1.2 The empirical model

The empiricaliteraturegoes bak to at leastKreinin (1967) o Houthakler and Mayee(1969)
followed by Khan (1974), (1975), Goldsteinand Khan (1976), (1978), Wilson and Takacs
(1979), Warner and Kreinin (1983), Haynes and Stone (1983), Bahmani-Oskooee(1986),
Marquez(1990)andMah (1993).This plethoraof studiesof the pasthaveall estimatedrade
elasticitiesusing the OLS, 2SLS methodor Instumental Variablesmethods. (M Bahmani-
Oskooee, F. Niroomand, 1998).

It is indisputablethat the empiricalliteratureon tradeelasticitiesis vastandthat mostof the

attention is addressedo the foreastirg properties of the estimates.Most econometric
estimationsndicatethat price elasticitiesfall in a rangeof 0 to —4.0,while incomeelasticities
fall between0.17 and4.5%. Sincethe valuesof price elasticitiesvary consiteraby, the recent
literature questionsthe effectivenessof real devaluation in affecting exports and imports.
According to Rose (1990, 1991) and Ostry and Rose(1992), a real depreciationdoesnot

impactsignificantly on the tradebalance;Reinhart(1995), Senhadjiand Montenegro(1998),
Senhadji and Montenego (1999) provide instead, strong support to the view that
depreiationsimprove the trade balance.lt seemsthat low econometricestimatesof price

elasticitiesareunreliablefor the purposeof forecastingthe effect of a depreciationandthere
is a strorg presumptionthat theseelasticitieslead to a considerablaunderestimation of its

effectiveness (Algieri B.2004).

Modeling the time series behavior of imports and exports is an longstandirg issue of
economistaswell asof econometriciansyell along with their researchtheir mainquestions

concen:

- thetypeof traded commdity, that is, if it is a homogenas or a differentiated good,;

- the main purposeto which the tradedgoodis designedfor, thatis, if it is usedasa
factor ofproduction or as a final product;

- theinstitutional or legal structuref the environment in which the trade takes place;

- the aim of the modelirg analsis, or better,if the intenton is to forecastor to test
hypotheses;

- thetypology of data availablghat is, if data are annual, quaryerhonthly, etc.;

? Algieri B., (2004), Price and Income Elasticitiesof Russan Exports, The Europen Journal of Comparative
Econanics, Vol. 1,n. 2, D04, pp.175-193.
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- thelevel of aggregationthatis, if the dataare aggregatear disaggregatedandthe
entity of the disaggregation).

The appopriate model, indeed, relies on all thevaé mentioned factors.
2.1.3 The Imperfect SubstistModel

Sincethe amountof export(andimport) adjustmentsiependson the sensitivily to price and
incomevariations,it is importantto estimatethe price andincomeelasticiy of a county’s
exports. The theoreticalbasisof the empirical andysis is the ImperfectSubstitutesModel.
The basicassumptiorof the modelis that neitherexports nor imports are perfect substitutes
for domestigproducts Sucha hypothesiss confirmed by empiricalevidencelf domesticand
foreign goodswere perfect substitutesa given country would be either an exporteror an
importer. Sincethe world marketis charaterisedby the presenceof bilateraltradeandthe
coexistencéetweenimports and domesticproduction the hypothesisof perfect substitution
can be rejected (Algieri, 2004).

Moreover a large body of empirical studies(Kravis and Lipsey (1978); Kravis and Lipsey)
haveshownthat price differentialscanbe surprisngly largefor the sameproductin different
countries,aswell asbetweenthe domesticand export pricesof a given productin the same
country In other words, the law of one price (LOP) fails dramaticaly in practice,evenfor
productsthat are uswally tradedin internationalmarkes. The LOP statesthat prices in
different parts of the world for a given product should be the same when expressedn a
commoncurreng. All this said, the finite price elasticitiesof demandand suppl that the

imperfect substitutes models postulates can, tberebe estimated for traded goods.

The imperfectsubstitutesnodef (Goldstein,Khan 1985; Hooperand Marquez,1995) of the
home counyy’s exports to, and imports from, thesteof the world (*) is fomalized by a set of

equations:

M=y (Y, P", P) Y1,v3>0,72<0 1)
X% =n(Y* e, P*, P*e) M, m3>0,m,< 0 2)
MS=o[P"" (1+S*), P¥] 91>0,02<0 (3)

* The model descrited is the faithful copy of what quotedin Goldsten, M., Khan, M. S. (1985, Incomeand
price effectsin foreigntrade,in: JonesR. W., KenenP. B. Handlbok of InternationalEconamics, Amsteidam,
North Holland (B85), pp. 1042-109.
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X*=E[P* (1+S), P] €1>0,6<0 (4)

PM = P (14T)e (5)
P = P* (1+T*)/e (6)
M%=M% (7)
X9=xs (8)

The eight equationsdentify the quantitiesof imports demandedy the home county (M%),
the quantiy of exportsdemandedy the world from the homecounty (X9), the quantiy of
importssuppliedby the restof the world to the homecountry(M®), the quantiy of the home
country exportsto the rest of the world (X°), the pricesin domestic curreny paid by the
importers (® and P") and the prices imlomestic currencpaid to he exporters (P and P).
The level ofnominalincome (Y,Y"), the prices bdomestic cormodities produced with the
regions (P, B, proportiaal tariffs (T,T"), subsides to imports amkports(S, S) and the real

exchange rates (e) are the explanat@riables.

Foragn demandfor goods andserviceds determinedoy three main factors: foreign income,
the pricesof domesticgoodsandservicesandthe pricesof goodsandservicesthat compete

with domestic goodsral services in the foreign miest.

Similarly, the domesticdemandor foreign goodsand serviceds determinedy the country’s
income, the pricesof foreign goodsand services and the pricesof goods and servicesthat

compete with foreign goods and services in the dbimenarket.

In the imperfectsubstitutesnmodelthe demandfunctions for exportsandimportsdescribethe
quantity demanded as auhction of the level of magtary income in the iporting county, the
imported product’s own price, and the price of domestic substitutes.By consideringa
logaiithmic utility function, the income (y; and n;) and price elasticiy (ys and n3) of
substitutesare assumedo be positive, while the price elasticiy of the traded productis

assumed to be negative andmy).

Let usassumehe demandunctionto be homogeneousf degreed, equationl canbewritten

in the following way
M=y (Y/P , PM/ P) y'1>0, y' <0
where
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Y/P = real income
and
PM/ P = real import price

Consideringan n-countly model,the symmetry betwea the demandunctionfor importsand
the demandunction forexportsvanishes.mparts mmpete, irfact, only with goods produced
within the country. Exports competeboth with goodsproducel in the importedcountry and
with exportedgoads by third countries.The equatia 2 is correctedwith pricesof competirg

goods.

X4/ X

d=n (P XYP X

where X% is the demand for exports to the rest of the wiydch third countries.

The suppl functionsdependon the pricesof expored anddomesticgoodsandon subsidies.
The price elasticitiesof exportedand local commodties (91 and &;) are assumedto be
positive, the price elasticitiesof substitutes(¢, and &) are supposedo be negative. The
equilibrium conditionsare representedby the last two equations.The implicit hypothesisis

that prices move in order to equate demand apdgwover time.

The imperfect substitute model, by presentingboth demandand suply side equations,
allows to identify simultaneouselationshipsamongquantitiesand prices. Orcutt (1950) and
GoldsteinandKahn (1985),havehighlightedthis characteristidout, nonethelessa multitude
of time seriesworks on exportandimport equationshaveconsideredhe supply sideonly by

assumption.

In the early 1990s,the standardmethodolgy to esimateimport (Eq. 1) and exportdemand
(Eq. 2) was basedon the assumptionof an infinite supply-price elasticily for imports and
exports(p; in EqQ. (3) ard &; in Eq. (4)). Underthis hypothesis,PM andPX wereviewed as

exogenous and thus estimatgadsingle equations.

“1f the supply elasticities were instead,less than infinite, the prodem would be more difficult becase one
shouldeither calaulate the complete structural sysem of simultaneas equationsor solve the reducedform for
quantities ad prices a functims of the exgenousvariables in the syste (Algieri, 2004).
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Since the late 1990s,economicresearcherbave improved more and more their approacho
the ana}sis andhave applied coinggation anayses or Full-Modified-OLS methodologies to

deal with simultaneyt problems and to overcome enpgeneiy and serial coelation biases.

According tothe literature examinenh this dudy, therefore, the basimear specificationdor

the export (2.1) demand functibcan be expressed as follows:

Log X=a+ b Log (PX/IPXW)+ c Log Y+ ¢ (2.2)

WhereX; = volume of exports, PX = exportprices,PXW = world exportprice level, YW; =
world income and is an error term. The me elasticiy is given ly b®.

A completemodelwill includeotherexplanatoryvanablesaffectingdemandbesidesncome
and prices. Houthakker and Magee (1969), for exampeg, include control variables for
domesticor world GDP, to estimatetheincomeelasticity of imports.Recently Algieri (2011)

included an unobserved component (UC) to modet¥pert equatioh
2.1.4 The development of time series econometrics

Sincethe 1970s,the empirical literatureevolvedas a consequencef the rapid development
of times serieseconometricaand of the needto consider the idea that trade flows do not
respondnstantly to chargesin relative prices(and alsoin incomeandexchangeates).New
theoreticalandtechnicaloutcomeded to a vastnumberof papersbeginningwith Sternetal.
(1976). Startirg from the 1990suntil today, the cointegrationanalysis and all the concepts

related to it have become an important frame model.

As a result, the early specificationshave experiered over fifty yeas of econometric
sophistication,surveyed in Marquez (Marquez,2002) In the last years,namey, Marquez
(2002) or Kwack et al (2007) repot someestimatesfor 8 Asian economiesincluding Hong
Kong, the Philippines,wherea Cheunget al. (2009) estimateChinesetrade elasticities.The

newmodels:

> Theimport demandfunctionis: Log Mt = a+ b Log (PM/PD)t + ¢ Log Yt+ st where Mt = volumeof imports,
PMt = import prices,PDt =domestic pice level, Yt= domestic incane. The price elaticity isgiven by b.
®The income elastigitis given ly c.
" Algieri B. (2011), Modelling export equatiors using an unobsered compaert model: the caseof the Euro
Area ard its comptitors Empirical Economics 2011,Vol. 41, n. 3 pp. 58-637.
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include diffeencees between short and long run étases;
. ponder the importance of heterogeneity betweerettapods;
study the stabiliy of trace relationships;

cope with endogensitissues.

In paticular, mostf the researchetsave tried ¢ redu@ endgeneiy and his attempt is clear
in all this recent (and vast) empirical literature. The effort consistsmainly in introducing

simultaneougquationsand cointegation analsis. The main notion behindthe cointegration
anaysisis thatif alinearcombinationof a setof nonstationaryariables(suchasthosein the

importdemand model) istationary those vaiablesare saidto be cointegratedindeedrecent
developmentsn econometriditerature have shownthe non-stationarit of most macrodata

and this substantialj invalidatesthe OLS, 29.S and InstrumentalVariable techniques
resultd. The Johansen(1988) Johansen- Juselius cointegrationappro@h (1990) and the

Ende — Grarger (1987) two step approachhave beenusedmore and more to revealthe

existenceof long-run relationshipsand, in addiion, produceempirical resultsthat are not

spurious(Marquez, 1990; Gagon, 2003; Hooper, Johnsonand Marquez,1998); J.S. Mah,

2000).

2.1.5 Relative prices and exchange rates: a commass-through

Thus far, enunciatirg the classicalmodel provided by the literature, relative prices have
always beenmentionedasoneof the mostimportantvariablesof the exportdemandunction.
At this point, the questionthat could ariseis how relative priceslink to exchangeatesand
why recent modelsincludereal exchame ratesrather thanincluding (directly) relative prices

of exported gods.

A last questionto examinewhen talking aboutthe export concens, therefore,the relative
prices. The main assumption made in thislg{andaccording to the literature) is that there is
a completepass-througtbetweenrelative prices and real exchame rates:that is, exchamge
rate fluctuations translateinto proportional movenents in the domestic price level and,
therefore pass-througlis equalto one;this simplification offers the opportuniy to gaugethe

price elasticily estimateausingthe real effective exchangeateswithout taking into account

*When data are nonstatimary, inferencesbasedon the stardard techniquesare no longe valid becausethey
suffer fram the “spurious regession” prdolem, seeM BahmaniOskooee, F. Noomand, (198).
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other factorsthat can determinedivergentfluctuatons and, mostof all, without invalidating

the estimates.

Exchangerate pass-througHiteraturetakesits roots from the aforementioned.OP and the
PurchasingPowerParity (PPP)literature. Accordingto Anaya (2000),whenusing a 20-year
time period pass-througkestimates for mostountries areclose toone spporting along-term
stablerelationship.This kind of relationfits closely the purposeof the presentstudy and,for
this reason the variable actually includedin the modelwill be the real effective exchange

rates.
3. ESTIMATING TRADE ELASTICITIES

The following sectionssurvey someof the apprachesused in the estimaton of time series
variables.Thediscussiorof eachtopic will beill ustratedby examplesandempiricalanayses

of selected references.
3.1 Distributed-Lag and Autoregressive Modgipraach

The estimationof price elasticitesis a fundamenal part of the econometri@analsis of long-

run relations.This category of anaysis hasbeenthe focusof muchtheoreticalandempirical
researchin economics.Where the variablesin the long-run relation of interestare trend
stationary the generalpradice hasbeento de-trend the seriesand to model the de-trended
series as stationadistributed lagor autoregresse distributed lag (ARDL) models.

In this section,aftera brief illustration of the theoreticalissuesunderlying the distributed-lag
and the autoregressivenodels,the literatureoveniew will examinehow the study of trade

elasticities of demand has been treated oveydhes through empirical contributions
3.1.1 Modelling time lapses and long-run relations

Time series dtaentail avariety of issuegelatedto the fact thatthe regression mdel includes
not only the currentvaluebut alsothe pastvaluesof the variables.The lapseof time between
a causeandits effectis calleda lag. The lag may be a specifictime (e.g, threemonths, one
yea, etc.)but, in mary casesthe effectsof aneconomiccausearespreadover mary months,

or even maw years.In such cases, we havalstributed lag

® Accordng to Anaya (2000), the Relaive PPP (a wea versionof the strong PPP) basicallyimplies that the
exchangeateand domestic and foreign price levels move propottionatelyto eat other. Namely, strongversion
of PPPimplies that p, = ep* while the relative PPP implies pt = a et pt*wherea is the real exchangerate or
alternativey, is the hane aurrency price levieasa percentage oforeign.
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Lags occup a central roleri economics, principatiwhen dealig with aggregae data.

Whenthe modelincludespastvaluesof the regressas (explanatoy variablesindicatedby the
X's), thesepast valuesire calledaggedvaluesand,therebre,the regressio anaysisis called

distributed-lag model

Furthemore, the dynamic behaviourof aneconany can revealitself through a depenénce of

the current value of an economic variable on its past values.

When the modelincludespastvaluesof the dependenvariable (Y) amongthe explanatoy

variables, it is called aautoregressive model (AR)
We can present a general distributed-lag model avithite lag ofk time periods as:
Yi=a + foXe+ fiXiat foXiot .4 fiXekt U (2.2)

The coefficienfyis knownasthe short-run muiplier because igives the chage in the nean
value of Y following the unit changein the X in the sametime period. The coefficients

technicallycan be expreed as the partial derivees ofY with respect to thi's*®:

oY,
0X¢—k

e ﬂk
In this model, aéirk periods?, we obtain the long-run (or distributed-lag) mpiler:
Yio B = ot i+ Pt ..+ =5
The autoregressive model, instead, is expressed as
Yt =a + ﬂXt + th.1+ Uk (23)

The autoregressivenodel actually describesthe time path of the dependentvariable in

relation to its past values and for this reasas firoperlyknown as alynamic model

We have to considerthat the real world preents a mixture of shortrun and long-run
adjustmentandthat theseadjustmentimesare neessay for the depenéntvariable(in our

case, thexport/importvolumes) tarespond to vaationsin the explanatoryariableg(relative

% B0 is the pattial derivative of Y with respectto Xt, 1 with respectto Xt-1, p2 with repectto Xt-2, andso
forth.
" In the model [2.2], if the explanatoy (input) variable X underg@s a one-off unit change(impulse)in some
periodt, thentheimmediateimpad on Y is givenby B0; p1 is theimpacton Y afteroneperiod 2 is theimpact
after two periads, and so on. The final impacton Y is Bk andit takes place after k periods. Hence,it takesk
periods for the full effects of the impulseto be realized The sequenceof codficients (B0, B1, B2,..., PKk)
constituteshie impulse esponsdunction d the mapping from Xt to Yt.
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pricesandincome).The fad that the dependencef a dependenvariableY on othervariables
(theX’s) is rarey instanaineous implies that grkind o analysis that involves time series data
needdo considersuchlapseof time (the so calledlag).Very more often,indeed the effect of

a givencauses distributedover a certainperiod of years.Obviousl, for this reasona closer
attentionshouldbe paidto the factors which account for distributedlag relationshipsn order

to comprehed the economictheory underling the nature of the lags and why they occur,

first of all.
Generally thee are three main reasofthat are used to explain wiags occur:

1. psychological reasonsinder whch we includeforces @ habitandassumponson the

part of consumers that changesyrba ony tempaatry;

2. technologicalreasons which include factorssuch as, in a generalcase,the lack of

knowledge about possible substitdfes

3. institutional reasons which include situationsin which certaincontra¢ual items of
expenditureor savings may needto be adjustedbefae shifts can be made in

consumption patterns.

In addition,it is clearthat he lapsén reactiors candependon the natureof the \ariation, that

is, if the change is permanent or transitor
3.1.2 The ARDL model

As abovementioned,anoher importantcaseis when we find a dependencef the current
value of an economic variable on its own past values. Precisely, models of how
decision/poliy makers’ expectationsare formed, and how they respondto changs in the
econony, resultin the valueof Yt dependingon laggedY’s. So, an alternativeway to capture
the dynamic componenbf economicbehaviouris to includelaggedvaluesof the depeneént

variable on the right-hand side of the regressagrther with the other eégenous \ariables.

In time-serieseconomeic modelling,a dynamicregressionwill usuall includeboth lagged

dependent and independent variables as regressors

2 Nerlove, (B58).
© “Suppose the fice of capital elative to labar declines,makingsubstitition o capitalfor labaur econamically
feasible.Of course,addtion of capital takestime (the gestationperiod). Moreover, if the drop of price is
expectedo be temporary, firms may not rushto substitute capitalfor labar, especialy if they exped that after
the temporal drop the price of capitalmayincrea® beyond its previous level. Sometimes imperfed knowledge
also accants for lags.(Gujarati, 195).
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Y: = oo+ a Y1+ ..+ a th-p+ ,BOXt + ﬂ1Xt-1+ +ﬂkxt-k+ &t (24)

Theabovemodelis calledthe Autoregressiv®istributed-Lagmode] knownasARDL (p; k).

The values op andk (i.e., how manylags ofY andX will be used) are chosen:

i. on the basis of the statistical significance @fdgged variables;

ii. so that the resulting model is well specified)(&. does not suffer from serial correlation).
3.1.3 Estimation iases

A distributed-lagnodelcanbe estimatedoy OLS but this approacHeadsto a certainnumber
of problems.The first questionis relatedto the lengh of the lag: even though some
economicaland/or theaetical considerationsnust be broughtforward on the p’s to avoid
estimationproblemsthereis no way to know a priori whatthe maxmum lengh of thelagis

supposed to be.

Secondlyin time seriesdata,the successivéagstendto be highly correlated Gujarati,1995)
andthis meansthat we are dealingwith multicollinearity and, consequethy, with imprecise

estimation.

Finally, since resultsare sensitiveto lagH{engths,the searchfor the optimum lag length can
widenthe dangerousloorsof datamining. Datamining refersto all thoseactivitiesthathave
in common,a seart over different ways to proces or packagedataeconanmetrically with the
purposeof makingthe modelmeetcertaindesigncriteria(HooverandPerez,2000).A ready
mix modeldoesnot exist so the generalrecomnendaion is to always follow (economicand

econometric) thegras aguide for ary model buitling.
3.1.4 Empirical contributions

Somestudies* (Bahmani-Goswami2004) relied on bilateral trade datato provide strong

evidencefor the support of positive long-run relaion betweenexchange rate and trade

1 «First, some have followed standardtextbook presciption by estimating the well-known Marshall-Lerne
(ML) condition. The ML condition statesthat devaliation improvesa cowntry’s tradebalanceif the sum of the
price elasticitiesof thatcountry’s import andexport demands is more thanunity. Secad, some havearguedthat
estimatng the M. condition is an indrect appoach Thus, they havadheredo adirect mehod of esablishing a
link betweenthe trade balan® and exchangerate (as well as other deteminants)following a reducedform
modeling agproad. In bah the first and the secod appgoaches, reseetiershavemostly used agregatedata and
providad mixed results.Recenty, a few studies have conentratedon employing disaggregatediata. While the
disaggregate@ppioachon a bilateral basisis apdicable to reduced-formtrade-balane models, it cannot be
apgied to estimatethe tradeflow elastigties or the ML cordition. This is dueto the fact thatimport andexport
pricesare not availableon a bilateral basisto obtain bilateraltradevolumes.The remedyhereis to establisha
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balance.In this sensethe main questionis if currency devaluationcanbe usedasa tool to

correct trade balances.

When researchedollow the traditional approachto estimateimport demandand export
demancklasticitiesusingaggegatetradedata,the problemis thata significantprice elasticiy
with onetrading partnercould be more than compenatedby an insignificant elasticity with
anotherpartneryielding an insignificant trade elasticity. This so-called“aggregationbias”
problemrequiresestimaing tradeelasticitieson a different basis.Indeed,a new body of the
literature is emergingnd it includes angses tha estimate trade elasticities on bilateral basis.

N. Ketenciand Il. Uz, (2011) use an ARDL approachto measurethe impact of currency
devaluation.The assessingf the impact is caried out using the real exchang rate. The
model is applied betweenthe EU and its eight major industrial trading partnersand,
furthemore, its six major trading regions®. The ARDL approachis usedto determine
whetherthe dependenaind the independenvariablesare cointegratedThe ARDL approach

involves two steps for estiating the long-run reteonship:

i. thefirst stepis to examinethe existenceof long-run relationshipamongall the variablesin

an equation;

ii. the secondstep (appliedonly if the first step showeda cointegrationrelationship)is to

estimate the short-run and the long-run coeffigaitthe same equation.

Cointegation relations betweenthe variablesof bilateral import and export functions are
foundto be duenot only to the strongrelationsbetweentradeandreal exchame ratebut also
to important relations betweenEU import and EU income and between EU export and
partners’income. The authorsalso employ an Error Correction Model (ECM) to provide
additional evidence of cointegration among thealass.

Sincethe datafor import andexportpriceson a bilaterallevel are not available,the authors
cannotestimatetradeflow elasticitiesfor determning the Marshall-Lerner(ML) conditionin
their model. Consequenyl, they establisha direct link betweena country’s value of import

and export and real exchangerate on the bilateral basis. The direct methodof determining

direct link betweea a country’s inpayments (value of exports) and outpayments (value of imports) and real
exchangerate on a bilateral basis” (Bahmani-Goswani, Excharge rate sensitivityof Japan’s bilateral trade
flows, 2004).

> Namely: Canada, Chinaajan, Noway, Russia, Switzrland, Turkey and he US; he sixmajor regions ae:
the NMCs, the CEEs, the [ETA, the NAFTA, theASEAN and the [ACs.
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whether currencdepeeciation is effective in incesing a couny’'s inpayments from a trading
partner consistsin consideringthe export value (or inpayments) and determining how
sensitiveit is to a chang in exchangerate; similarly, they considerimport value (or

outpayments) and ¥r to determine its sensitiwitdirectly to a change in exchange rate.

The authorsemploy the Akaike Information Criterion (AIC) in orderto selectthe optimum

lag length.
As for the diagnostic statiss, the authors’ models passtake following tests:

- the LagrangeMultiplier (LM) testto check for the serial correlation among the
residuals;
- the Jarque-Bera statistic to tds hormality ofthe residuals;
- White’s test to check the heterosckedastiaitthe residuals;
- RamseyRESET tesf to check the functional misspecification of eaabda.
The long-run elasticitiesof real exchangerate are usedas a proxy of price elasticiy for
determiningthe ML condition but they result too low so that the long-run coefficient

estimates do not provide aeynpirical evidence thidhe ML holds.

For the bilateral export demandequation,the expeded positive sign of the long-run real
exchangerate elasticitiesoccus only for three partners (on a total of 14) but it is not
significant; in othe three casesthe real exchangerate is significant but has a negative
(unexpected}pign. The negativesign meansthat there is an adverseeffect of the curreny

depreiation on the bateral export between the Eud the involved trade partners.

For the bilateral import demand equation, the expeded negative sign of the long-run
coeflicientsof the real exchangp rate occursin two casesandthe coefficientsare significant;
this indicatesthat real deprecation of the euro decreaseeuropeanmports from the regions

involved while in other two cases the adverse ¢ffeobserved.

However, the real exchange rate elasticitiesare so low that it is impossibleto make a
conclusionaboutthe effect of currency depreciatio on bilateraltradeand,ac®rding to these
results,it actuallycanbe concludedhat EU’s importsandexportsareinsensitiveto exchange

rate variation¥.

'® Using the squar d the fittedvalues and idtributedasX?with 1 degree of freedm.
' See also Bahani-Goswami, D04.
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F. Yin and S. Hamori have recenty (2011) analsed China’s import demandfunction
employng ARDL and Dynamic Ordinay Least Squares(DOLS)'® techniquesin the
estimationof the long+un coeficients of price and incomeelasticities.The aim of this study
is to resolvethe issueof tradebalancefrom the perspectiveof China’spolicy makingin the

larger context of global imbalances problems.

The import demandmodé adoptedderivesfrom the imperfect substituton theoryaccordirg
to which the demandfor real importsis a function of domesticincomeor GDP andrelative
price (import price index deflated/lan index of comestic pricesy.

The choiceof the ARDL is motivatedby the authors’consideratiorthat, accordingto recent
evidence,it possesss desirablesmall sample propeaties and can effectively correct for
possibleendogenity of explanatoy variables;they also include the estmatesfrom DOLS,
regaded as one of the most widely used estimatorsof cointegratingvectorsin applied

literature.

Beforeinterpreting he esimated mportdemand eqgations,the exisence of dong-run inport
demandrelationshipis analysed.In orderto do so, different boundtestsare employed using
the Johanser(1991,19%) approab. Sincethereis strongevidence othe existenceof along-
run relationshipamongthe variablesincludedin the long-run import demandmodel, they
estimatethe long-run cointegrationrelationship(long+un coefficients)for importsusingthe
ARDL and DQ.S single equation estimation methods

Theauthorsemploy theSchwarz-Bgesianinformation Criterion (SBIC) in orderto selectthe

optimum lag length.
The diagnostic tests carried oytthe authors arthe following:

- autocorrelation tests
- the Jarque-Bera statistic to test the normalitthe residuals;
- heterosckedasticity test of the residuals.

'® See peagraph 33 of the current sectiofor the DA.S empirical cantributions.

¥ The traditional import demand model is expresedas: In M; = ag + asInY; + o, In RP; + & whereln is the
naturallogarithmic form and ¢, is the error term. M; denotesthe volume of imports at time t, Y; denotesreal
income attimet, andRP, denotegherelativeprice (theimport priceindex deflatedby a GDP deflator)attimert.
Generally,the hypothesized/aluesof the coefficients of the explanatoy variablesare a;> 0 and a,< 0, which
represent thencame and priceelasticities respctively of import demand.
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The estimatedresidualsdid not provide any significant evidenceof serial correlation,non-
normality or heterosckedastty in the error term.

The DOLS estimatesof the relative price coefficiert are higher as comparedo thosefrom
ARDL. Indeedthe estimateccoefficientsfor incomeandrelative price variableswere found

to be rather ififerent when different estimationceniques were empley.

For what concerns the policy-making implications, they reportal the following
considerationsfirst of all, the estimatediong-mun elasticity is inelastic and approxinately
within the rangeof —05 to —1. Hence, it appearsthat China cannotdependon using its
exchangeatepoliciesto correctthe balanceof tradeproblem.Thelong-run price elasticily is
statisticaly significant, suggesting that if the growth in inflation in Chinais relatedto the
import price, then China’s imports will increase(and the trade balancewill ge worse).
Secondthe growth in incomehasa significant and elasticimpacton import demandin the

long+un.
3.2 Phillips’ Fully Modified Estimator Approdt

SenhadjiandMontenegro(1999) haveconducteda cross-county analsisfor alargenumber
of developingandindustial countriesof exportdemandequationgo gaugeexportprice and
incomeelasticities.The techniqgueamplementedaccaintsthe non-stationarit for the dataand
is derivedfrom dynamicoptimization. In this study,the exportdemandequationis expressed

as follows:

log (%) = y0 + y1log(x-1) + y2log(r) + yslog@dpx*) + e (2.5)

wherex; is real exports fothe home counyt, p; is the export pricefdhe hane county relative
to the price of its competitors;and gdpx* is the activity variabledefinedasreal GDP minus
real exportsof the homecountr’s trading partners Thus,this modelis closeto the standard
exportdemandunctionexceptthatthe incomevariable is real GDP minusreal exportsof the
trading partnersratherthanthe trading partners’GDP. The equationis estimatedusing both
OLS and Phillips’ Fully Modified estimator (FM) The fully modified OLS (FM-OLS)
approab originally proposedby Phillips and Hansen(1990) which takes into accoun the
non-stationariy in the dataaswell as potentialendogeney of the right-handside variables
and autocorrelatiorof the errorterm. The FM estimation methodis, indeed,an approab to
regressionsfor time seriestaking advantageof data non-stationarit and cointegratinglinks
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betweenvariabkes. Cointegratig links betweenvariableslead to endogeneit of regressors:
the FM estimatoris desighedto estimatecointegraing relationshipsy modifying OLS with

corrections thatake into account of endogeneitydaserial correlation.

The long-run price and income elasticitiesare defined as the shat-term price and income

elasticities divided by one, minus the coefficiestimate of the gged dependent.

The awerage long-rumprice and ncomeelasticitiesarefound tobe approximate} -1 and +1,5,
respetively; the short-runprice elasticitiespresentanaveageof -0,21andthe averageshort-
run incomeelasticiy is 0,41. Thus,exportsdo reactto boththe tradepartners’incomeandto
relative prices. According to the resultsof the edimation, exportsseemto be much more
responsiveo changesn relative pricesin the long-run thanin the shortrun. In particular,
amongthe 53 countriesinvestigatedthereareltaly, France Japan USA, UK andChina(5 of
the 6 countries angded in the present rearch) ad their reported FM export price elasticities

are

Country OLS FM Long-run FM Short-run

Price elasticity Price elasticity Price elasticity
Italy -0.07 -0.13 -0.05
France -0.01 0.00 -0.02
USA -0.19 -0.69 -0.03
UK -0.16 -0.33 -0.12
Japan -0.25 -1.33 -0.17
China -0.78 -3.55 -0.63

Table 21 Price andincome exporelasticities usig FM-OLS.
Saurce: Enhadji A. S Montenegp C. E.(1999).

Asian countries show significagthigher price elgticities than both industrial and demging
countries.In addition,accordingto the authors’results,Asian countriesbenefitfrom higher
incomeelasticitiesthanthe restof the developingworld, corroboratingthe generalview that

trade has been a powdr&ngne d growth for thes ecmomies.
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3.3DOLSapproach

The Ordinaly LeastSquareqOLS) methodprovidesedimatesof the regressiorslopesthat
are consistentand convage at rate T whereT is the samplesize. Whenthereis correlation
betweenthe regressionerror and the regressorsj.e. endogeneit, OLS estimateshave an
asymptotic bias which makesinferencedifficult. In order to overcomethis bias, several
methodshave beenproposed,and, besidesthe FM appoach,one of theseis the Dynamic
OLS mocel (DOLS). The dynamic OLS (DOLS) approachproposedby Stock and Watson
(1993)augmentdghe original regressionwith lagsof thefirst differencesof the regressorsif

thelag structureis chosenin a suitableway, the agymptotic biasis removel but the choiceof

lag remainsanimportantpradical issueandoften researchedo not havea practicalguidance

on how to choose them.
In the equatioff:
Yi=a+ X+ & (2.6)
dis the cointegration coefficient and it is the tesfian OLS regression.

If X; and Y; are cointegrated,the OLS estimatorin the regresson of the cointegration
coefficientin (2.6) will be inconsistentGeneraly, the OLS estimatorcan leadto problems
andto wrong results.For this reasongeconometrianshavedevelopedalternativeestimators
ableto measurehe cointegrationcoefficient. One of theseestimatords exacty the DOLS.
The DOLS estimatoris basedon a modified version of equation(2.6) that includespast,

present and future values X

Yt = ﬂo + €Xt+ Z?:-p 6_] AXt.j + U (27)
Therdorein equation (2.7)the regressorsare: X, AXp, .. AXep. TheDOLS estinator of & is
the OLS estimator off in equation (2.6).

If X; andY; are cointegratecandthe sampleis numerousenough thenthe DOLS estimatoris
efficient. FurthermoresinceX; andY; , beingcointegated have a commonstochastidrend,
the DOLS estimator remains consistent eveixiifs endognous.

2% Stock, J. H., Watsa, M. W. (2003, Introductionto econometrics]st edition by publishedby Peason. pp
545-547.
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The Dynamic Q.S (DOLS) approach is used \ziz andLi (2007) toestimate the gort and
import equationsfor China using quartery datafrom 1995:Q1-2006:Q4DOLS is chosen
becase of its small sanple propery: indeed,Monte Carlo experimentshow thatwith finite

sample, DOLS performs well.

According to the authors using aggregate data, export elasticiy to foreign demandis +3.8,
andto relativepriceis —1.6. Theseestimatesare within the rangeof otherstudies(Goldstein
andKhan, 1985) and satisfy the Marshall-Lernercondition. In the discusion of the results,
the authorsargue that greatcautiousis neededwhen using trade elasticitiesto estimatethe
responseof the Chineseeconomyto price and demandshocks.Trade elasticitiesusedin
existing studieson such subjectsvary widely and such variation reflectsnot only dataand
methodological issuaavolved inestimating elastities for allcountries, including developed
countries,but also a contnuous structuralshift in how productionis organizedin China.
Chinais shifting away from stereotypical processing tradethat involves mostly assembling
imported parts and componentdo domesticaly sourang larger portions of the production
chain (Aziz and Li, 2007). In conclusion,the fast changng structure of China’s tradealso
raisesquestionsabouthow much one canrely on these estimatesgspecial the interaction
betweenexchangeate and tradecompositionchangesAny analsis that doesnot takeinto
account these factors, continuing to bafluencedby China’s past tradersicture could lead to

erroneous ouwtomes.

The DOLS procedurehas beenalso adoptedby Caporaé and Chui (1999) to estimatethe
long+un income and price elasticitiesof tradefor 21 countries,using annualdataover the
period 1960-1992,in a cointegrationframework. According to the authors,faster growing
economieshave high income elasticites of demand for their exports but lower import
elasticities.For what concerngn patrticularltaly, Germany France Japan,USA andUK the

export elasticities estimates are

Country DOLS DOLS
Price elasticity Incomeelasticity
Italy -0.93 2.21
France -0.08 2.13
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USA -0.63 1.40

UK -0.19 1.29
Japan -1.70 2.91
Germary -0.11 1.87

Table 22 Price and incomexport elasticities usppnDOLS
Source Caporale G.M., ChuM.K.F. (199).

The estimationfor price elasticitiesin a few case (amongothers,Franceand Germaly) are

not statisttally significant.
3.4Cointegrdion and Eror Correction Model Approach

The empirical analsis employed in this dissertatio relies on the cointegrationtechniques
and,thereforea moreparticularanddetailedattentionwill be addressedbo this econometric

topic.

The econometrianodelling of time seriesdatahas seenremarkablegrowth in recent years.
The advancementmadein the analsis of timesseriesmodelsoverthe lastthreede@desare
partly dueto the develgpmentsof theoreticalmodek and partly dueto the improvementsn
computationahbility. In earlieryears,the analsis of time seriesmodelswasstrictly limited
mainly by the time availableto executerepetitivecalculationsput with theadvancesnadein
softwaredevelopmentmost of the modelsdevelopedin the early 1970s,1980sand 1990s

have become standard in statistical software paskag

In particular,over the last twenty yeas, one of the time seriesmodellingresearctdirections
hasbeenthe developmenbf the theoryof cointegratedime seriesmodellingbasedprimarily
on the seminalpaperof Engle and Granger(1987). The theory was further developedby
many otherauthorssuchas: Johanser(1988,1991), Stockand Watson(1991), Johanserand
Juselius (1992) and PesarardeShin (1997).

Cointegréed modellingis appliedwhenthe seriesunderinvestgation are nonstationay and
to test this circumstanceDickey and Fuller (1979) developedthe initial theory and
methodolog for the stationariy testig of a time series: since then the anaysis of
nonstationarytime seriesdatahasgenerateconsderableresearchinterest.Actually, one of

the mostimportantassumption®f what canbe called the “classical’ ecorometrictheorl was

32



thatthe observeddatacamefrom a stationay process, meaninga processvhosemeansand
variancesare constantover time; thus, the time seaiesy; is stationaryif, for all valuesand

every time period, it is true that:

E(y) = u (constaean)
var (y) = ¢ (constant variance)
COV (Y, Yi+s) = COV (M, Y-s) = ¥s (covariance dependssand not ort)

Actually, economiesevolve, developand charge over time in both real and nominal terms
and,therebre, forecastsare often badly wrong (Hendry and Juselius,1999). At the end, the
practical problenfacing econometricianss to find any kind of relationshipthatsurviveslong

enoudn to ke useful.

Since the late 1990s,it seemsclear that stationaity assumptiongnust beentreatedwith
caution or even completeibandoned for mostbsevable economic timeesies™.

Summarizing, it can be said that:

i. when dealingwith time seriesdata, the assumptn of stationarityfor modeling and
inferenceis crucial:indeed, whendatameansandvariancesarenon-constat, observations
come from different distributions over time, and this leadsto difficult problems for

empirical modeling

ii. the effectsof incorrectly assumingconstantmeansand variancesvhenthat is falseis

potentially risky and cannduce serious statisticeistakes;

ii. the sourcesof non-stationary and mary and can be canbe dueto evolution of the

econony, legislative changes, technological charage] political disrders;

iv. empirical analses can be transformed so that stationariy can becomea valid
assumption: that is, some forms of non-stationaaty lee eliminated by transformations.

In conclusion,given that stationarityis an important issuewhen dealingwith time series

variables:,it must be clear that, if we are interested in estimatingparametersor testing

*! “Intermittent episodesof forecastfailure (a significant deterioratian in forecastperformancerelative to the
anticipatedoutcame) confirm thateconanic dataare not stationay: even poor modelsof stationay data would
forecaston avergeasaccuratey astheyfitted, yet thatmanifestly doesnot occurempirically”. D. F. Hendry, K.
Juselius, (299).
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hypothesesn casesvherethe setof variablesare not all stationary standad OLS techniques
aregeneally invalid and, thus, inappropriate.

Besidesthe stationariy issue,anotherquestionthat ariseswhen regressinga time series
variable on anothertime seriesvariable is that of the so-calledspuriais regression. This
problem takes placwhan, dueto the presencefatrend, itseems ad ia relationship between
two economicvariablesexistsbut this is nat true hence the results(or their interpretation)
are doubtful More predsely, spuriousregressionoccurswhena pair of independenseries,
but with strongtemporalproperties,is foundapparently to be relatedaccordingto standard
inferencein a LeastSquars regressioR”. Spuriousregressionscan be definedas nonsense
corrdations and may result when one nonstationarytime seriesis regressedagainstone or
more nonstationgrtime series. Ata involvirg ecoromic time series oftetend to move irthe
samedirection,reflectinganupwardor a downwad trend:the presencef this commontrend
is simply a spuriousassociatiorbetweentwo time seriesand not a true associationindeed,
despitethe absencef any genuinelong-run relationship betweernthe underling seriesthere
is found a (spurious)relationship. In these cases,an extremely high R value leads to

erroneous considerationk particular, let us haa
Vi = Ye1t W U ~ iid(0,69)
X = X1t W Vi~ iid(0,69)
whereu; and v; are serialy and mutualf uncorrelated.
Ve =fo+ Pt e

sincey; andx; are uncorrelatedve should expectR2 to tendto zero, but this is not the case:
indeed,if two seriesare growing over time, they can be correlatedevenif the incrementsn
each series are uncorrelate@iheseserieshaveno relationto one anotheryet, when plotted,

there seem to be a positive relationship betweemth

As aforesaidpne of the aimsof this sectionis to providean overviewof the studiesthatdeal

with cointegrationtechnguesandto outline same importantempirical contributions.In the

*2 Quotation fran Phillips P.C. B. (186), Undestanding sprious egresions in ecoometrics, burnal d
Econanmetrics, 3, pp. 33%1340.
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presentstudy export elasticities have been estimaed applying a cointegrationtechnique

within an error correction framewdrk

Briefly, explaining the temporalbehaviorof a set of variablesthat, on the basisof economic
theory share a relationshipthat holdsin equilibrium, if we observethat thereare deviations
from this equilibrium for all periodsfor which we have observationswhat we needis to
examine are the properties of these deviations pf¢he disequilibriunerrors. The errors can
be small on averageand remainso over time: thatis, if the errorsare viewed asrandom
variables,they all have an expectedvalue of zero and the same variance also. These
characteristicaretypical of a stationarytime series. Nevetheless,this is clearly not the case
of all macroeonomicvariables Consumersxpenditure anddisposablencome, forexample,
whethermeasuredn real or nominal terms, are certainly not stationay series,but instead
exhibit trendsin their means overtime. If thesetrendsarestochastidrends,suchthatthefirst
difference of the seas istrendless, theeries n questiorare said tgpossess singleunit root.
It may bethe casethata seriesbecomesstationaryonly after differencingmorethanonce,in
which caseit hasmultiple unit roots. Economictheory andvisual plots of the time seriescan
provide prior informatioror hints ago whether aeries is expected to hawne (or rore) unit
root, to be certain of this circumstanceis necessg/ to verify it empirically through

appropriate testé

Whenthe variables are nainly stochasticaill trended (and feasibl® becomestationaryafter
differencing), but also have commonstochasticrends, somesuitablelinear combinationof
thesevariableswill be stationay eventhough the level of eachseriesis not stationary this is

the case of cointegrated variables.

In order to defie cointegrated variables, let usvB:
Xi~ 1(1)

andY;~ 1(2)

butz = Y; - fX~ 1(0),

23 The explanation of thesasons thautify thischoice and th detaileddescrigiion of the moeé| are providel
in Chapter 3
24 The test used the pregestudy isthe ADF UnitRoot test. Br ddails, see Chapter. 3
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thenX; and Y; arecointegratedi.e., thereis a long-runrelation betweenthe variablesandf is
the cointegratingvectorand expresseshe equilibrium relationshipbetweerthe seriesY; and

X: and u;was thedeparturefrom the long-run equilibrium path.

One oftheapproaches sl in iterature taesthow many cointegration redtionshipshere are
is the Johansenprocelure. It comprisestwo tests: the “A-maxX’ test, for hypahess on
individual eigervalues,and the “trace” test, for joint hypothesesFurther on in the present
section and in Chapter 3, thehhnsen praxure wil be explained in detail.

If a single time seriesvariable presentsa single unit root then we need to take the first
difference of the variabke in orderto obtaina staionary series.However,the problemis that
we are not concernedn a single variable viewed separatey from othersbut ratherin the
relationshipbetweenvariables.For this reason,it is more useful to consider differencing
within the contextof a regressiormodel. For exampe, let X be exportsand| be incomeand

consider the model
AX, = BAl, +u, (2.8)

In (2.8) the changein exportsfrom one period to the next is explained by the charge in
income in the same time window without referenceto any equilibrium or long run
relationshipbetweenconsumptionexportsand income that may exist: that is, the equation
(2.8) does not have an equilibrium or long-run soluion. If the assumptionis that in

equilibrium the variables become constant we wainpose
X = Xt-lz Xio = ... and {: li1= |t—2:

on (2.8). Doing this, (neglectingthe disturbanceerm) gives0 = 0 andso doesnot providean
expressiorfor X in termsof I, doesnot explainthe impactof | on X. Suchan expression

would be, indeed, the equolium solution of (2.8).

If we supposehatthe valueof X in equilibriumis given by X" andassumeX = (1), we can
try to find this long-run solution. It is necessarto introducea variablethattakesinto account
thelevel of X in periodt-1 relativeto the equilibrium valueof X for the sameperiod (f(I+.1)).

This leads to the following equation:

AC, = Al +6(C, - f (1)) +u, (2.9)
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in which both short-runandlong-run factorsareallowed a role to play in determininghow X
is changd from its value in period t-1. The new variable is the period t-1 discrepancy
betweenactualX andequiibrium X and,giventhis, we expectB to be a negativeparameter

because it makes the variabteturn to equilibrium (after going awarom it).
If we assume that f is a linear function and write:

X*i=f () = Al

we obtain

AX = Al + 6 (Keq = Alea) + Uy

or

AXe= BAl+ 80X -0l 1+ W

suggsting that a regressiorof AX; on Alt, Xi.; andl.; is required.This kind of econometric

specification is called aBrror Correction MechanisngECM).
Summarizing the main features of the ECM, it casdnd that:

» the error correction term tells us the speedwith which our model returns to

equilibrium following an eggenous shock;

» it shouldbe negativelysigned,indicatinga move back towardsequilibrium, a positive

sign indicates movement aw&om equilibrium;

» the coefficienshouldlie between 0 and, 0 suggesting noadjustment onédme period

later, 1 indicates full adjustment;

» the error correctionterm can be either the difference betweenthe dependentand
explanatoryvariable(laggedonce)or the error term (laggedonce),they arein effect

the same thing.

In mostof themore recenliterature, timeserieseconometrics in generahd the estimatn of
trade elasticitieg particular arenodelledusing cointegrationtechniquesnderror correction

mechanisms.

» Actually it can also present a positive sign which would be interpreted as follows: the variables have not
reached equilibrium value yet.
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3.4.1 Empirical contributions to the 138

The late 1990s was the cointegration analsis breakhrough: Bahmani-Oskooeeand
Niroomand (1998), Bahmani-Oskooee(1998), Bahmani-Oskooeeand Brooks (1999),
Marquez (1999) and mary others employed a (then) so-called long-run method, i.e. a

cointegration technique to estimate the long-raddrelasticities.

To establishwhetherthereis a long+un equilibrium relation amongthe variablesof import
and export (standard)dermand equations Bahmani-Oskoeeand Niroomand(1998) employ
Johansen(1988) and Johansenand Juselius (1990) cointegrationanalsis basedon the
maximume-likelihoodestimationprocelure that provides the two testsstatistics(A-max and
trace). According to their results,the M-L condition is satisfiedfor almostall of the 30
countriesinvestgated, indicatingthat devaluatios could improve the trade balance.Using

annual data from 1960 to 1992, the long-run prlasteities are reported as follows:

Country Long-run Long-run

Export price  Import price

elasticities elasticities
[taly -0.24 -4.81
France -6.74 -0.42
USA -1.60 -0.34
UK -0.36 -0.28
Japan -0.49 -0.97
Germaly -0.75 -0.55

Table 23 Export and impd price elasticities usirg Joharsen and Juselai(1990)
cointegrationtechniqe. Source: Bhmani-Oskoee M, Niroomard F., (198).

As it is eay to notice, some of theseresultsarevery high (eg., Italy’s import price elasticiy

and France’s export elastigitand surel need futher investigation.

Always in the sameyear (1998), Bahmani-Oskooe@vestigaed the tradeelasticitiesin the

Less Develope@ountries”® (LDCs) appying theJohansen anduselius methodral obgining

*® The countries examined are namely: Greece, Korea, Pakistan, Philippine, Singapore and South Africa.
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quite thesame esults: hat is,that theM-L condition is metand thadevaluationgan actuajl

improve the trade balance.

Marquez(1999) conducteda cointegrationanalsis for the estimationof long periodimport
elasticitiesfor Japan,Canadaandthe USA coverng a seculameriod (1890-1992) The author
claims that the estimatesof trade elasticitiesand in particular,of import price andincome
elasticitiesarevery unstableandal the studiescarriedout in the previousfour decadesrefar
from being successfuin suchsenseAccordingto the author,the disperson of the estimates
is large enough to question whether they are useful in stud/iing international
interdependenciefelianceon century-longsanple reveals, however that, if the assumption
of constang of expendituresharess avoided,the resultscan supportthe view thatincome
and pricesaffectimports. Obviousl, it canbe arguedthat centuy-long fluctuationsare not
relevantbecauseestimatedelasticitiesare usedjust to translatepredictionsof prices and
expendituregnto predictons for imports (and, | would add, for exports)and this achieves
more usefulnes$ the observations arenore ecent On theother handthoudh, “to predict” is
not “to understand”and this can partially explain why there is a need for continual re-

estimation.

Hooper and Mequez (200) estimate@dnd testedhe stability of import andexportelasticities
relatingthe G7 countriesto their respectiveincome and prices. The period coveed ranges
from 1990to 1996 andthe quartery datainclude goodsandservicesFor whatconcernghe
“G6” countriesinvestgatedin the presentesearctthe long-run(Table2.4) andthe shortrun

(Table 2.5)estimates are:

Country Long-run Long-run Long-run Long-run
Export price Exportincome Import price  Importincome
elasticities elasticities elasticities elasticities
Italy -0.9 1.6 -0.4 1.4
France -0.2 15 -0.4 1.6
USA -15 0.8 -0.3 1.8
UK -1.6 11 -0.6 2.2
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Japan -1.0 1.1 -0.3 0.9

Germany -0.3 1.4 -0.06 1.5

Table 24 Longfun Expat and Impat elasticities.Source Hooper P, Jomson K., Margez J. (200).

Country Short-run Short-run Short-run Short-run
Export price  Exportincome Import price  Importincome

elasticities elasticities elasticities elasticities
Italy -0.3 2.3 -0.0 1.0
France -0.1 1.8 -0.1 1.7
USA -0.3 1.8 -0.6 2.3
UK -0.2 11 -0.0 1.0
Japan -0.5 0.6 -0.1 1.0
Germany -0.1 0.5 -0.2 1.0

Table 25 Stlort-run Export andIimport elastidties. urce: Hooper P, Johrson K., Maquez J. (R00).

Thus,aswe cansee,with exceptionof Italy, Frane andGermaly (exceptiongo the generd
case) price elasticitiesfor exportsandimports satisfy the M-L condition. Among the other
main conclusions,accordingto the authors:trade elasticities are stabke enoughto help
translateeconomicanalysesinto policy recommendaions and,for whatconcernghe USA, a

red depreciation of the dollar would keep itstesnal deficit from growing wider.

Algieri (2004) measuredexport demandelasticities for Russiausing an Error Correction
mechanism within a cointegration framework. The thiyndata collectedover a period from
1993to 2001.Eventhough this study doesnot involve the countriesexamnedin the present
researchit is interestingto highlight sone of its results.In this case,indeed,Russia’slong-
run price and income elasticities have the expectedsign and are highly significant. In
particular,the long-run price elasticiy is found to be -2.40and,accoding to the author,this
can be explainedby the low proportion of hightechhology goods exportedby Russia.
Furthemore, it emergesthat there is specializabn in products that &w less differentiation

and, thus, have to undergo to higher price comgpetitom other countries.
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Algieri (2010) conductsan analsis for five big Euro countries(France,ltaly, Germaly, the
Netherlandsand Spain) and for their threemajar competitors(Japan,UK and USA) using
quartely data from 1978 to 2009. The autha modela@ the export equationsusing an
Unobservd Componeh (UC) model in order to capture underlyng non-price
competitivenessActually, traditionalmodelsspecfy two key determinantof exports:price
competitivenessand foreign demand.Nonethelessenpirical evidenceand studiessuggest
thatthesefactorsaloneare not ableto explain exhaustivelyexportperformancesThe study,
therebre, introducesnon-pricefactors(the UC) of competitivenessThesenon-pricefactors
include,amongothers,aspectsuchasadvaned tednology, globalizationof productionand
productquality. The methodolog adoptedallows to captureunderling charges in export

performance givig non-price information and, doin@ sit overcomes anmisspecification.
4. FINAL REMARKSAND SUMMARY TABLE

Whendealingwith tradeelasticities,exchang rates and globalimbalancespne of the main
problemsto faceis definitely the definition of an explanatoy frameworkthatresearchesan
agreeon. This presumeghat the first stepis to broadly understandhe dynamicsthat rotate
aroundweak currenciesand aroundthe bad-tempere@conomicrelationsbetweenthe major
exportingcountries(Thorbecke210). The review presentedn this chapteris selectiverather
than exhaustive concentrating on what | regarded as the mostimportantissuesand studies

related to the estimation of export price elasésit

This section provides a summarizedexamination (Tabde 2.6) of the existent empirical
literatureon exportequationslt is eay to notice thatprice elasticitiesvary actossstudiesand

accoding to theestimation technique adopted:

Author (year) Export Country Estimation Level of Model/Approach
Price period aggregation
Elasticity
OECD (2010) | -0.60 USA Exports d goods Standard exgrt
and service equations
-0.51 Euro Area  Quarterly data
-1.00
Ca’' Zorziand | 0.61 Euro Area  1992Q1 — Exports d goods Standard exgprt
Schnatz 2006:Q1 and service equations in EM
(2007 framewok
Di Mauroand | 0.58 Euro Area 19922003 Expotts of goods Standard exgprt
Maurin (2M5) and service equations
0.%4 France
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OECD (2005)

European
Central Bak
(20049
Banco de
Espaia (2003)

OECD (2000)

Senhadj and
Montengyro
(1999

Capaaleand
Chui (1999)

0.42
0.42
-0.60

-0.47
-0.60
-0.60
-0.60
-1.05
-15

-0.26

-0.41

-1.08
-0.42
-0.81

-1.44
-0.98
-1.58
-1.41
-1.40
-0.68
oLS
(short-run)

-0.01

-0.07

-0.06

-0.16

-0.19

-0.25

-0.78

FM estimates
-0.02

-0.14

-0.18

-0.35

-0.73

-1.27

-3.13

-0.08 (DOLS)
-0.04 (ARDL)

-0.11 (DOLS)
-0.10 (ARDL)
-0.93 (DOLS)
-0.47 (ARDL)
-1.93 (DOLS)
-1.22 (ARDL)
-0.19 (DOLS)
-0.29 (ARDL)
-0.63 (DOLS)
-1.36 (ARDL)
-1.70 (DOLS)

Gemany
Italy
France

Gemany
Italy

UK

USA
Japan
China
Euro Area

France

Gemany
Italy
France

Gemany
Italy

USA
Japan
China

France
Italy
Spain
UK
USA
Japan
China

France

Italy

Spain

UK

USA

Japan

China
France

Gemany

Italy
Spain
UK
USA

Japan

1982-2002
(quartety data)

1991Q1 —
2003:Q3

1975Q1 -
2001:Q1

1975 -1997
(semi-annual
data)

1960-1993

19601992
(annual)

Exports d goods
and service

Extra-area
exports é goods
and services
Volume d
manufactiring
exports

Exports ¢ goods
and nonfactor
services

Exports d& goods
and services

Standard exqrt
equations in EM
framewok

Standard exqrt
equations in EM
framewok
Standard exqrt
equations in EM
framewok

Single egation
appoach in ECM
framewok (linear trend
or no tends)

OLS andFully
Modified estimates

(1) DOLS, (2 ARDL.
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-0.19 (ARDL)
Hoope et d. -0.2 France 'l:?;?éfge r(rf% Exports d goods Cointegratia vectors
(1999 Italy). 19605 to”y and services and ECM
1994Q4 or 1997Q1
for the others
0.3 Gemany
0.9 Italy
-1.6 UK
-1.5 USA
-1.0 Japan
Anderton -0.32 Italy 1971:Q2 - 1998Q4 Manufacturing Standard exprt demand
(1991 export vdumes
-0.47 UK
-0.65 USA
-1.11 Japan
-0.27 Gemany

Table 26 Selected.ong-runprice elasticitis: a comparison of studie and reults.
Saurce: Author’s daboration on Algieri B (2010).

Even though according to recent trade aiogf’ and economic geograpistudies trade price
elasticitiesaresupposedo beratherhigh, rangirg from 3 to 11, price elasticiy estimationsat
aggre@televelsleadto lower valuesof aroundunity. Furthermoreaswe havenoticedin the

literature review, these estimatesytirough studies and techniques.

There can be possiby more than just one explanation to this discrepang but the most
likelihood could be misspecificationsin the traditional trade equations as well as

measurement errors in export and import prices.

According to the Compaative analysisof exportdemandor manufactuesin the Euro Area
countries conductedby the Banco de Espaa (2003Y% the differing longterm price
elasticitiesseemto be explained,in geneal terms by the productive specialisationof each
country In a contextin which manufacturig industy speialisation coninuesto change
dramaticaly and very unequally acrosscountries,it is reasonablethat the sensitivily of
exportsto price competitivenesshouldcontinueto be differentin eachcounty. However,it
canalsobe expectedhattherewill be a generaltrendof elasticitiesto decreseascountries
make progressin improving their competitivenes$n ways other than through leadershipin
costs and in selling priceln particula, the reponse of a county’s exports to changes in their

determiningvariableslargely explains the diversity of results perceived.Such differences

%’ See Erkel-Rousse and Mirza (2002) for further details.
% Banco de Espana (2003), Comparative analysis of export demand for manufactures in the Euro Area
countries, Econ Bull July:67-75
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will tendto diminish once the processe®f commerdal integrationand productivestructure

development in the countries that started fromsadr developed level have come to an end.

In an overall perspectiveJow price elasticitiesestimatesand the currentdebateon external

trade balance adjustment are controversial.

Estimationandre-estimationof trade elasticitiess, therefore not only useful but necessary in
orderto overcomesuch drawbacksto improve the structuralmodelling process andto keep
up to date the trends of trade patternsand of industrial specialization.A continual re-
estimationof export(andimport) tradeelasticities, in additionto a constat developmenbf
the empiricalmodellingtechniqueswill certainly leadto lesspuz4ed outcomesandcanbe a

solid support in reconsiderirtbe evidence.
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CHAPTER 3

ECONOMETRIC ANALYSIS

1. INTRODUCTION

Taking into accountan imperfect substituteframewark and accordingto the literature,in
orderto improve the tradebalanceit is necessaryo redue importsandbr increaseexports
(ad incease savings) #te sameite;to dothis, one ofthe feasik# policiescould beto work
on real exchangeaates;manyquestionsanarise:is this kind of policy really effective?How
effective is this policy? Is there a bounday value? What is the magnitudeof variation
supposedo be to havea significantimpacton expats? Do exports,at an aggregatdevel,
read differently dependng on differentfactorssuch asthe developmenstatusof the traders,

the sector or theype of he exported good?

Without doubt, one of the mostimportantissuesin empiricalresearchs to designa model
which actuall representsa cettain economicphenonenon,awareof the fad thatthereis not

justoneright way to malel an applied research.

For my purposesijt is necessaryo underlinethat thereare mary problemsthat canpossiby
occurwhenmodellingfunctionsthatinvolve time series economicvariabkesandtheseissues

certainly complicate and make more complex @hdlenging the processfanodel building.

One of the most common problemsto face when dealirg with times seriesdata is the
presenceof a bilateral causalrelationshipbetweentwo or more variables. Certainly, for
reasonghatwill beclarified inthefollowing pamagaphs,theVectorError CorrectionModels
(hereafter VECM) & frequentlyapplied inexaminirg modelsthat can suér problems due to

endogenous variables.

Indeedto overcome sucproblems, imorder tocarty outthe estimatn ofthe long-run export
elasticitiesfor the seven countriesunder scrutiny, | apply a VECM anaysis in which the

interpretation of the estimates can be natyd#ssified into short-run and long-run effects.

Before explainingthe reasonsthat are at the basisof this choiceandbefore going into detail
with the econometricspecification, though, it will be definitely useful to illustrate the

underlyng empirical frameworkin which the VECM amalysis is set.In orderto do so, the
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next sectionswill briefly illustrate someof the most popularand usedmethodologiesn the
estimation of time series (and, more preciselyraile éasticities) of the last years.

2. EMPIRICAL BACKGROUND SETTINGS
2.1 Simultaneous equation models

In the recentyeas, more and more econometriciang&ind economistdelievethat the use of
vectorautoregessive(VAR) modelsfor macroeconometric@analsisis one of the mostvalid
alternativesto the commonsimultaneousquationmodel$® (or SEMs) that were quite used
up to twenty (and more) yearsago. One of the reasonsgs that the simultaneousequations
modelsoften did not takeinto consideratiorthe rich dynamicstructurein time seriesdataof
quartery or monthly frequeng. Another reasonconcernsthe aforementionecendogenity
issuein sofar asthe assumption®n the exogeneiy of somevariablesare criticized becaise
not fully supportedby theoreticalconsiderationsin contrast,in VAR modelsall observed

variables areypically treated as priori endogenoud. {itkepohl, 2005).

When talking about simultaneousquationmodelswe assumethat thereis a two-way (or
simultaneoupsflow of influence amongie economic variableghat is,one economic variable
affectsanothereconomicvariableandis, in turn, affectedby it (Gujarati,1995).Thereforejn
thesecasesthe distinctionbetweendependenand explanatoryariablesis not very useful:a
more valuable distinction is that between endogenos and exogenousvariables. The
endogenousariablesare thosethat are dependentne from anotherwhereaghe exogenous

ones are those that are regarded as the real imdiepeand non-stochastic variables.

This explains why, in this kind of model, the regresandin one equationmay appea as a
regressa in anotherequdion of the system.Disregardingfor endogeneit canleadto serious

estimation problems such as biased and inconsisstimators.

In the simultaneousequation models, there are as mary equationsas the number of
endogenouyariablesand the parameterof eachequdion is estimatedtaking into account

informationresultingfrom the otherequationgresntin the system. It is necessarto specify

» Smultaneaus equation models (SEMs), also called Structual equation models are multi-equation

(multivariate) regressia mockls. In these modek, varigbles may influence one-anotherrecipracally, either
directly or throughother variablesas intermediaries. Thesestructuralequatios are meant to represent causal
relationships amog thevariables in he model.
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that the simultaneoussquationmodelstreat some variables as endogenas and othes like
exogenous priori because this remark is a proper link to the VARIysis

2.2 VAR models

The Vector Autoregressivamodels,unlike the SEMs, do not distinguisha priori endogenous
andexogenouwvariablesbecausalll variablesaretreatedon an equalbasis,i.e., all variables

are(treated as) endogenous

The term autoregressivas dueto the fact that, amongthe regressorgright-handside of the
equation)there is the laggedvalue of the dependen variable while the term vector is
obviousl due to the fadhat the model containke vector of two or more variables.

VARs were introducedinitially as a replacemenbf large scale macroeconometrienodels
estimatedusually by OLS and InstrumentalNariable regressionsentailing of a huge set of
equationsestimatedseparatef in which the paramegrs were then subtractedin other

equations.

In a VAR, consistingof two variablesX ,Y the pathof Y is explainedby the currentand
past realizations of X (and other variables addijyiysimultaneous the ralizations of X rely

on past and current realizations of Y.

The VARS are therefore,suitably appliedwhenwe cannotrejectthe hypothesisthat there
existsa bilateralcausalityamongthe variables.From a more purely ecoromic point of view,
it canbe saidthat thesemodelsareespecialf usdul for describingthe dynamicbehaviourof

economic (and financial) time series.

A general2-variable VAR of orderp, thatis, a VAR (p) model with two variables(Y andX)

presenting a bilateral causality, can be expreasddllows:
Yi= o+ Z;;lﬁj Yt +Z§~)=1 ¥i X te
Xi= o'+ 25-):1 Qj Yt.j +Z§-’=1 /1j Xt-j +éan

In this model, p standsfor the numberof lags and ¢ is the stochasticerror term. If each
equationcontainsthe samenumberof laggedvariabkesin the system, each equationcanbe
estimated using OLS.

% VARs introduction in the literature was done by Sims (1980) in an influential paper ‘Macroecoromics &
Reality".
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Some of the advantages of the VAR model are:

. itrepresents a simple miedd,;
there is no needto determinewhich variables are endogenousand which ones
exogenous;

OLS can be applied to eaequation separajel

On the other hand, though, the simplicity of this method can representts drawbak. For
example,if there are mary lags in ead equation,it may not be eay to interpet each
coefiicient.

2.3 VECM Analysis

Overtherecentyears the cointegratiorandthe error correctionapproachefavebeenstudied

intensely in the analses of time series economets. In particular, the Vector Error

Corredion Modef! (VECM) results very appeding for its distinctive and advantageous
characteristics:

i. first of all, it allows the researcheto representeconomicequilibrium relationships
within a relativey rich time-series specifation;
ii.  secondlyijt is structuredn orderto give the possibility to considerall the variablesof
the model endogenous;
iii.  finally, it overconesthe old dichotony between(a) structural mockls that faithfully
represented macroecomaic theow but failed to fitthe data, an¢b) time-series models
that were accuratey tailoredto the databut diffi cult if not impossibleto interpretin

economic term.
Considering the VAR models as a starting poirgait besaid that a VECM:

. issimpl a VAR for variables that are statioyan their differences, i.e., 1(1);
aVECM is a VAR with an error correction term inporated into the model;

any VAR(p) model can be re-written as a VECM,;

3 Also known ad/ecta Error Correction Mechnism
32 Cottrell A., Lucchetti, R:"J"., (2011), Gnu Regession, Econometrics and Time-series Library, see
http://lwww.gru.org/licenses/fdl.hinl, Department of Ecanomics and Dipartimento di Ecanomia, Universita
Pditecnica delle Mathe.
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a VECM is a restrictedVAR model: the VECM specifiation restrictsthe long-run
behaviourof the endogenousvariablesto convege to their long-run equilibrium

relationships and allows the short-rynédmics.

Figure 3.1 providesa schematiddea of wherethesemodelsfit in a time seriesframework.

The Vector Error Correction Models (VECM) and anewn in the Ight blue square

l

VAR

Vector Auto-Regressive
models

Non-stationary models < S Stationary models J

Random walks ‘ ‘ Cointegrated systems J

l

VECM
Vector Error Correction
Models

Figure 31. VECM scheme

Indeedoncethe variables includedin the VAR modéd arefoundto be cointegrate#, we will

usethe VECM: it is importantto rememberthat VECMs are usedwith non-stationay data

33 Fa discussia on coint@ration analsis see Chater 2 paagraph 2.4
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and allow the short-termand long-termrelationshi to be modelledsimultaneousl as long

as the variables are cointegrated

If a non-stationar seriesY; must be differenced d times before it becomatiostaly, then it 5
saidto beintegratedof orderd: Y; 0O(d). Soif Y; [I(d) thenA" Y; [J1(0), an1(0) seriesis a

stationaryseries whereas an I(1) series contains anit root, e.g..Y; = Yi1 + &.

When the concep of non-stationaritywas first consdered, a usual responsewas to
independenyl take the first differencesof a series of 1(1) variables.The problemwith this
appro&his thatpurefirst difference modelbaveno longrun solution:considery; andx; both

[(2). If, for example, we want to estimate the mbde
Ay = A + & (3.1)
this collapses to nothing in the long run. Themi@bn of the long run that we use is where
Yi=Ye1=Y: X=Xt =X
Hence all the difference terms will be zero, i.A.y; = 0;A x = 0.

One way to avoid this problem is to usath first difference and levels terngsg.:
Ay = ,&Axt + &(Yt-l' Y1) + & (3.2)

where EC=(Y.1-Y&..1) is known as the Error Correction (EC) ternt it is the error from a

regressionof y; on x; The errorcorrectioncomponensimply says thatAy; canbe explainedby
thelaggedvalueof the errorcorrectiontermitself. Indeedthe EC termmeasureshe speedat
which prior deviationsfrom equilibrium are correced. It can also be thought of as an
equilibrium error (or disequilibrium term) occurredin the previousperiod. If it is non-zero,

the model is out of equilibrium andce versa

Lastly, given that y; ard x are cointegatedwith cointegratingcoefficient y; then (yi.1- J%:-1)
will be 1(0) eventhough the constituentsareI(1). We canthusvalidly use OLS to estimate

the model.

Any cointegrating relatonship can be expressedas an equilibrium correction model.
Basically, once showetthat thevariables under satiny are cointegrated, @., there is long-
run equilibrium relationshipbetweenthem) we can surely think that in the short-runthere
might be disequilibriumor, in otherwords,causally canbe further sub-dvidedinto long-run
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and short-run causaliy. This is the reasonwhy the error term can be treated as the
“equilibrium error” (Gujardi, 1995).This errorterm canbe, hence,usedto link the short-run
behaviourof the variable to its long-run value This procedureis known as the Error
Corredion Mechanism* andwasmadepopularby EngleandGrarger® in the late 1980s:the
mechanism practically, correctsfor disequilibrium and offers the possibility to know the
speedto remncile equilibrium, i.e., it estimateshe speedat which a dependentvariableY
returnsto equilibrium after a changein anindepenlentvariableX. Engle and Grarger point
out that a linear combinationof two or more non-shationay seriesmay be stationay. The
stationarycombinationmay be interpretedas the cointegration,or equilibrium relationship
betweenthe variables. This explains why the VECMs are very relevantin the modern
econometricsindeed, they representthe tie between times seriesanalyses and economic

theory shat-run and long-run.

In this framework, the long+un relations are now often separatedfrom the short-run
dynamics.The cointegrationor long-run relationsare often of particularinterestbecausehey
can be associatedwith relations derived from econanic theow. It is therebre useful to
constructmodelswhich explicitly separatehe longrun and shortrun parts of a stochastic
process(Lutkepohl, 2005). VECMs known also as equilibrium correction modelsoffer an

appropriate structure in this sense.

Error correctionmodelscanbe usedto estimatethe following quantitiesof interestfor all X

variables:

short term effects oK onY
. longterm effects oKX onY (long un multiplier)
. the speedtawvhichY returns to equilibrium after a deviation has ocedr

2.3.1. Advantages of using VECMs: highlights

The presentanalysis apples a cointegrationtechngue basedon VECMs to estimatethe

guarterlydemandfor exportsin someeconomiegresntin the internationaltradescenario.

¥ The ECMwasfirst used ly J. D. Sargann “Wages ad Rices in the Uited Kingdom: a stidy in ecsometric
methoalogy”, 1964.
35 “Co-integration anderror Corection: rgoresentdon, estmation and testii’, Econamnetrica, vol. %, pp. 251
276, 1B7.
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Thereasonf suchchoicerelieson the severalbbjective advantagesalreadyquoted® andon
further ystematic reasonsghlighted as follows.

First of all, the VECM not only is a standardnechanismvastly usedand establishedn the
empirical literaturebut it alsolikely representone of the main explanatorymodelsfor the
theoreticalcounterpartappliedin this study that is, the imperfect substitutesmodel. The
econometricspecification, indeed, is basedand is structuredon the assumptionsof the

imperfect substitutes theory.

Secondly the fact that in this model,relative pricesandincomeenterendogenouglinto the
demandsystem and that the cointegation rank is not assumedo be known a priori but
subjectto infererce leadsto significantimprovements in the efficiency of the estimatesand
suggestghat the VECM can be viewedas the “natural” econometricreferencemodelfor

investigating dynamic demand syst&ms

Finally, in orderto extendthe presentanalsis in a forecastiig perspectiveand investigate
how the macroeconomioutcomesamay differ over a certain periodif a different policy had
beenpursued®, the VECM approachrepresentshe standardapproat usedin the empirica

literature.

For all thesereasonsthe estimationof long-run and short-runexport price elasticitiesbased

on VECMs seems to be perfectlyited.
3. ECONOMETRIC ANALYSIS: ESTIMATES OF EXPORT ELASTICITIES
3.1 Ouitline

The anaysis coversa period of overtwenty yeas, from 1990to 2012, ard is conductedor
three countries of the Euro Area (EA), naynélaly, Germarny and Frane; for the three major
competitors othe EA:UK, USA andJapan; las#, for China, hat representfié conversation

pieceof the currentdebde on devaluationweakcurrenciesandexchame rate mislignments.

% Cfr. paagraph 23, Chapter 3
*” Quoted fran: “A cointegratel VECM demand systen for meat i Italy”, L. Fanelli andVl Mazzocchi, (D02),
Applied Econanmics, 3, pgg 1593-8505.
* Cfr. paagraph 4 Chapter 1.
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Actually, the countriescan be classifiedwithin two wider groupsor areas:ithe G6> (ltaly,
GermanyFrance, K, USA and Japan) and China, asepresentative of the BRICS

The BRICS countries(Brazil, Russia,India, China and SouthAfrica) areexperiencinga very
solid economicdynamisn on the internationalcontex and especiallyfor what concerns
China, BRICS cameto the spotlight becauseof the global imbalancesssueand because,
maybefor the first time in history, the questionis not whetheryou are an industrializedor

emerging counyr but if you ae a deficit or a sutps countryreferrirg to the trade balance.

The presentsectionwill providethe estimatesof export price elasticitiesseparatelyfor each
country under scrutiry. This decisionrelies on the fact that it seemsnecessay to clarify,

specifically for eachcounty, the developmentand the different stepsof the econometric
model. At the end of the discussion,summarizingtables will provide the resultsfor each

country.

In orderto streamlinethe reading,the specific steps/phasesf the modelling processwill be
illustrated in detail for the first country under study, that is, for Italy; as for the other 6
countries, there wilimply be across-referencetthe samesteps/phases tiie procedure and

to the results, tabulated in the Appendix.

When all countries’ export price (and income) elastcities are estimated,| will provide an
overall view of the shat-run and long-run elasticties within summarizingtables,compare
them with the findings of previousresearch(usedas benchmarkvalues)and discussthe

results.
3.2 Data

The quantitativeequationsfor the countriesunder investigationhave beenmodeledusing
guartery dataranging from January1990to Januay 2012 (1990:1-20121) collectedfrom
International Financial Statistcs (IFS) and Datasteam databases.The total humber of
observationss therefore 89 for eachseries.All datahavebeenindexedwith base2005=100.
In orderto achievethe estimatesof export elastigty, the variablesusedin the econometric
model arethe naturallogarithmsof the original daa. All the time seriesdataare seasonajl

adjusted.

* Goldstein A.(2011), BRIC. Brasile , Russia, India, Cina alla guida dell’economia globale, Editore Il Mulino.
According to Goldstein, G6 is more appropriate than G7 because Canada is “sui generis” for different reasons.
“* The BRICS countries are namely: Brazil, Russia, India, China and South Africa.
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The econmetic software package used throughdwt &naysis isGretl, version 1.9.5.
3.3 Variables

Havingelicited thegenerl outlines of the impert# substitutes model, | will now consider the

empirical variables that have been used as theopppte counterparts to the theoretical ones.

For what concernghe choiceof the variablesfor the constructionof the model,accordingto
the literaturé”, tradeequationscanbe specifiedwith the volume or with the value of exports
asthe dependenvariabk (Y). Consideringhe value of exportsasthe dependenvariablehas
its advantges on onehandbut presentsa few drawlacks onthe othe. Themain disadvanige
of usingthe valueof exportsasthe dependenvariableis thatthe exportsexpressedn values
include price and quantity variationswhile exportsexpressedn volumesentail only quantty

variations.

The explanatory variabkes chosenare those used in the prevalentexisting literature and
compriserealexchangeatesandtherestof theworld’s income.For whatconcensthe useof
thered exchame rates.this choiceis supportedy thefact that,ascommony assumedn the
empiricalliteraturé?, thereis the basicassumptiorthatthereexistsa completepass-throuly*™

between relative prices and exchange rates.

Givenall theseissuesthe choserdependen(Y) variableis the valueof country’s exportsand
the explanatory(X) variablesaretherealexchangeatesandthe world income;a sketchof all
theinformationon the datais presentedn Table3.1. The variableshavebeentransformedn

log form(l) in orde to express theesultant coefficientaselasticitiesof thevariable included

in the model.
Country Varialde Definition and Concept Source Unit
IT_Rex Real effective extange rate, Index,
X Consuner Rice Index based Datastremn 2005=100
1 Italy IT_Rex_ULC Real effective extange rate, Unif Index,
X Labor Cost Index based Datastrea 2005=100
IT E Exports ¢ goods & services Index,
Y (real, USS$) Datastreen 2005=100

* Goldstein, M., Kha, M. S. (B85), Income and fice effectsin foreign tra@, in: Jone®k. W., Kenen PB.
Handbod of International Eonamics, Amstercam, North Hdland (1985), pp. 10421099.
* Goldstein, M.,Khan, M. S. (1985), op.cit..
* For further detis, see Chafer 2, sectim 2.15.
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FR_Rex N Real effective extange rate, Datastrean Index,
Consumer Price Index based 2005=100
2 France | FR_Rex_ULC X Real effective eXtange rate, Unit Datastresn Index,
Labor Cost Index based 2005=100
FR_E Exports ¢ goods & services Index,
Y (real, US$) Datastreen 2005=100
GE_Rex Real effective exttange rate, Index,
X Consumer Price Index based Datastreen 2005=100
3 | Gemany | GE_Rex_ULC Real effective extange rate, Unit Index,
X Labor Cost Index based Datastreen 2005=100
GE_E Exports ¢ goods & services Index,
Y (real, USS$) Datastreen 2005=100
UK_Rex N Real effective extange rate, Datastresn Index,
Consumer Price Index based 2005=100
4 UK UK_Rex_ULC Real effective extange rate, Unit Index,
X Labor Cost Index based Datastreen 2005=100
UK_E Exports ¢ goods & services Index,
Y (real, US$) Datastreen 2005=100
US_Rex X Real effective extange rate, Internatimal Finanéal Index,
Consumer Price Index based Statistics (FS) 2005=100
5 USA US_Rex_ULC X Real effective extange rate, Unii  International Financial Index,
Labor Cost Index based Statistics (IFS) 2005=100
US E Exports ¢ goods & services Index,
Y (real, US$) Datastreen 2005=100
JP_Rex Real effective extange rate, Index,
X Consumer Rice Index based Datastreen 2005=100
6 Japan | JP_Rex_ULC Real effective extange rate, Unit Index,
X Labor Cost Index based Datastrean 2005=100
JP_E Exports ¢ goods & services Index,
Y (real, USS$) Datastreen 2005=100
CH_Rex Real effective extange rate, Index,
7 China X Consumer Price Index based Datastreen 2005=100
CH_E Exports ¢ goods & services Index,
Y (real, US$) Datastreen 2005=100
8| World y Index,
X World Income (real GDP, US$) Datastrem 20052100

Table 31 Data Information

4. ESTIMATES
4.1 Introduction

In the sameway as mostof the main Europeancounties, since 1998, Italy is experiencing
seriousmacroeconomiémbalanceghat needto be addressedln particular,macroeconomic
developmentsn the areaof export performancedeseve attentionas, Italy has beenlosing
externalcompetitivenessn the last decade due to both costand noncostsfactors,and has
been hit hardby the financial crisis.Given the hgh level of publc debt,mprovingthe growth
potentialandcompetitivenesshouldbe key priorities. Mainly dueto exposureo competition
by emergingcounties, Italy's sharein world expoit marketsin sectorsan which it specialises
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declined quite considerab} in the 20008* A probably unfavourableproduct specialisation
andgeographicabestinationof exportsalsoexplan decreasingompetitivenessVith export
productsthat arerathersimilar to thoseof emergng economies|taly hasbeenexposednore
than other Euro Area countriesto increasingglobal competition. Italy's exports are also
disadvantagedby their still relatively low penetraion into fast-growingemergingmarkets,
especialy in EasternAsia. Therelatively smallsize of the Italianfirms alsoprobablyplays a

keyrolein hampering the reorientation of expadsards new and dstt markets.
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Figure 3.1 Italian exports, 1998:1-201:3.
Saurce: Author’'s own eléoration via Datastream déabase.

4.2 Preliminaryresults

Initially, to validatethe reasonof my researchdeaandto roughly testthe sensitivity of the

variablesto variations, | analsed the responsesf exportsto their main determinants,
estimating thexportdemandprice elasticityfor Italy usng IMF quartery data forthe ample

period 1990-2010 and ayphg static and gnamic madels.

| useda log-linear demandfunction that expresss the elasticity of the dependenvariables
with respetto the independenvariable.The variablesinvolved were Italian exportvolumes
(LXVOL, dependent variable), real exchange raREX, and incomeY).

** Europeam Commission (202), In-depth review fortbly, Commission st working document, SWDn° 156.
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The long-run price and income elasticitiesare defined as the shat-term price and income

elasticities divided by one, minus the coefficiestimate of the gged dependent variatle

Implementing an OS regression, | obtained:

Dependent Variable: LXVOL
Method: Least Squares
Date: 10/11/11 Time: 12:05
Sample: 1990Q1 2010Q2
Included observations: 82

Coefficient Std. Error t-Statistic Prob.
LREX -0.759651 0.033227 -22.86257 0.0000
LY 1.767712 0.033900 52.14518 0.0000
R-squared 0.958656 Mean dependent var 4.465548
Adjusted R-squared 0.958140 S.D. dependent var 0.212015
S.E. of regression 0.043378  Akaike info criterion -3.413642
Sum squared resid 0.150532  Schwarz criterion -3.354941
Log likelihood 141.9593 Hannan-Quinn criter. -3.390074
Durbin-Watson stat 1.425083
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Figure 3.2 (a) talian exports, 199:1-20102.
Saurce: Auhor’'s own elaoration on IMF database.

* Hamilton (1994), Time Series Analysis, Princeton University Press.
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Figure 3.2 (b) talian exports, 199:1-20102.
Saurce: Auhor’s own eléorationon IMF database.

Furtheron, to take into accountthe adjustmenttime necessar for the dependast variable

(exportvolumes)to respondo variationsin the explanatoryvariables(that is, relativeprices
expressed as exchange rates and incdma)yedon from a static model to a simplgrthmic
model introducing time lags in the variables. Precsely, | implementedtwo different

distributed-lag (D-L models) models including \ates with different time lags.

In the first model (D-L model 1), besidesthe explanatory variablesconsideredn the OLS

regression, | introduceda third variable that is the lagged (-1) depeneént variable and |

obtained the following results:

Dependent Variable: LXVOL
Method: Least Squares

Date: 10/11/11 Time: 12:18
Sample (adjusted): 1990Q2 2010Q2

Included observations: 81 after adjustments

Coefficient Std. Error t-Statistic Prob.
LREX -0.247260 0.036296 -6.812389 0.0000
LY 0.587837 0.077059 7.628388 0.0000
LXVOL(-1) 0.663006 0.042674 15.53658 0.0000
R-squared 0.989676 Meandependentvar 4.470971
Adjusted R-squared 0.989412  S.D. dependentvar 0.207534
S.E. of regression 0.021355  Akaike info criterion -4.818705
Sum squaredresid 0.035572  Schwarzcriterion -4.730021
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Log likelihood 198.1575 Hannan-Quinn criter. -4.783124
Durbin-Watson stat 1.480203

As aforesaid, the long-runprice and income attidties are déned asthe sort-term priceand
income elasticitiesdivided by one, minus the coefficient estimateof the laggeddependent

variable so:

. the longrun export derand price elastigjtis equato:
0.24/ (1 -0.66) =0.71

. the longrun export derand income elasticity is eglto:
0.59/ (1 -0.66) =+ 1.74

When | reiteratedthe regression (D-L model 2) including other lagged variablkes and

corrections for seasonalityobtained the followig results:

Dependent Variable: LXVOL

Method: Least Squares

Date: 10/11/11 Time: 12:37

Sample (adjusted): 1990Q4 2010Q2
Included observations: 79 after adjustments

Coefficient Std. Error t-Statistic Prob.

LREX -0.393816 0.091207 -4.317833 0.0000

LY 0.645816 0.079587 8.114544 0.0000

LXVOL(-1) 0.762457 0.062030 12.29177 0.0000

LY(-3) -0.234194 0.072735 -3.219836 0.0019

LREX(-1) 0.220542 0.100133 2.202485 0.0308

@SEAS(3) 0.029475 0.005615 5.249206 0.0000

R-squared 0.992193 Meandependentvar 4.481038

Adjusted R-squared 0.991658 S.D. dependentvar 0.200046

S.E. of regression 0.018271  Akaike info criterion -5.094059

Sum squaredresid 0.024370  Schwarzcriterion -4.914101

Log likelihood 207.2153 Hannan-Quinn criter. -5.021962
Durbin-Watson stat 1.517391

. the longrun export priceelasticiy was equal to:
0.39 (1 -0.76) =1.625

. the longrun export hcome elasticityvas equal to:
0.65/ (1-0.76) =+ 2.71
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Figure 3.3 Italian exports, 1990:4-201Q.
Saurce: Author's own eléoration an IMF database.

Obviousy, theseresults(summarizedn Table 3.2) werevery approximateandraw but still,
theyrepresented solidstarting point fo my purposes. Additiondy, this preliminary analsis
gave methe possibility to comparethe resultsprovided by anapproactordinarily usedin the
pastestimation(and beforeeconometricsophisticaibn anddevelopmentpf tradeelasticities
with the moredevelopednesusedin the presenstudy andreportedn the following sections
of this chapte®.

Methoddogy Shprt-run export Long-run export
price elasticity price elastidy
OLS -0.76 -
Distributed Lag rodel (1) -0.25 -0.71
Distributed Lag rodel (2) -0.39 -1.62

Table 32. Export price elasticities; Italy,19901-2012:1. Source: Authr’'s ownelaborations.

4.3 Export elasticit estimates for It

Oncecollectedthe data,the first critical stepof the analsisis to visually inspectit: indeed,
the variables’dynamicscan be informally investgaed throughthe visual plots and through

the autocorrelation function (ACF) correlogram.

“ Cfr. Section 4.4 Tale 3.9.
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The information providedat this first informal level cangive a first suggestionof whatkind
of issuemustbe addressedn particular,it cangive anindicationwhetherthe time seriesis
stationaryor not. For example figure 3.4 showsthe ACF correlogramof the Italian exports
(expressed indgarithm)l_IT_E upto 30 lags’. What wecanseeis that theACF corelogran
startsat a very high value (0,9662at lag 1) andbecomessmallervery gradually. Evenat lag
13, the autocorrelation efficient measures stidbout0,5. This kind ofpattern iggenerally an
indication that the time seriesis non-stationary(Gujarati, 1995). Autocorrelationwould be
zeroat any lag greaterthan zeroif the stochastigorocesss purely randbm. The confidence
interval (£ 1,96)is delimitatedby the solid blue lines. The sameconsideratiorsuitsthe ACF

corrdograms of Germany, France, USA, Japan, UK @htha (see Appendik.A).

ACF & |_IT_E
1 \ T

0,5
HHlIIIIH

I bbby, |
AR

T
+-1,96/T"0,5 ——
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_1 | | | | | |
0 5 10 15 20 25 30
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Figure 3.4. ACF correlogran ofl_IT_E, 190:1-20121. Source:Autha’s elaboration

In the sameway, a visud plot of the data(hereexpressedn logs)is usually one of the first

steps in the angdis ofany time series (jure 35 and 3.6):

*In practicethe maximum lagth d lags to beuse isup toone-third 6 the sanple size.
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Summary statistics are described as follows:

Variable Mean Median | Minimum | Maximum | Std.Dev. | Var. coeff. | Asymmetry| Curtosis
I_IT_E 4,44171 | 4,50553| 3,9527 4,76552 | 0,23398 0,05268 -0,6981 -0,569
I_IT_REX 4,59489 | 4,59178| 4,4151 4,76226 | 0,07352 0,016 0,69256 0,51748
I_IT_REX_ULC 4,51389 | 4,55472| 4,19705 | 4,73057 | 0,13832 0,03064 -0,1873 -1,2213

Table 3.3. Descriptive statistics, Sanple period 1990:1 - 2012:3. Source: Author’'s own elaboration on
Datastream ad IFS Daabases.

Sinceat afirst visualandinformal level*® eachseriesseemso be non-statiomry, | proceedo

a formal level of investigation and implement atwoot test for each variable.
4.3.1 Unit Root &st of stationarity

To test whetherthe seriesare non-stationar | implement the Augmented Dickey-Fuller
(ADF) test(1981).Underthe null hypothesis(Ho) thereis the presenceof a unit root. The
statistic-tesis the tau-test(t) for which the critical valuesarethosetabulatedby MacKinnon
throuch Monte Carlo simulationé®. Gretl softwae packageprints out the p-valuebased on
MacKinnon'sapproximation to the distribution of the t - statistcs: the p-valueis, therefoe,
the value on which | figure the decisionof rejecting or acceptingthe null hypothesisof the

presence of anit root.

The ADF testsin whichlagsof Ay, areaddedto avoid the problemof serialcorrelaton of the
residuald” indeed,the 1 -statistics,computedas ordinary t-statistics, remain asymptotically

valid in the presence of serial correlation when thdose.

Runningthe ADF testin levels, Italy’s exports,the exchangerate basedon the Consumer
PriceIndexandthe exchangeatebasedon the Unit LaborCostindexseriesareshownto be
all (1), i.e., intggrated @ orderl. Thetests werexecuta for three differentases: (ix., with
a constantii) 1 with a constantand trend and (iii) .. without a constant.The resultsare

sensitive to the case applied because the cnitadaks change in the threases.

Afterwards, the test was repeted using the first differencesof each series:the series,

differencedonly onceare shownto be stationay (the null hypothesisof a unit root canbe

*® See Appendi 1. B for the visual {pts of the time seriesvariables.
* MacKinnonJ. G. (2010, Critical Valuesfor Cointegation Tests,Quea’'s Econanics DepatmentWorking
Paper No. 1227 Queen’s Unversity.
% “The 'augmentedDickey-Fuller, or ADF, tests,in which lags of Ay, are added [...] so as to whiten the
residuals”. Ma&innon,op cit.
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rejected)soit canbe affirmedthatthe original time series(the onein levels)areintegratedof
order 1, I(1). The ADF test implementedon original time series(I_IT_E, |_IT_REXand

|_IT_REX_ULGQ for ltalyin levels and in first differences asammarizedr Table 3.3

Varialde Variant T —Statisic p-value T —statistic | p-value
ADF level ADF first
difference
Constantno trend -1,44672 0,5608 -6,24789 0,00000
Tc
I ITE Constant ad trend -2,082 0,5547 -6,25815 0,00000
_H_ o
No constant 1,578% 0,9725 -5,96666 0,00000

Tne
Constantno trend -2,69871 0,07419 -4,1522 0,00078

Tc

|_IT_REX Constant ad trend | -3,39385 0,05212 -3,62381 0,02779

Tet
No canstant -0,11469 0,6443 -4,27% 0,00000
Tne
Constant, ndrend -0,8382 0,8077 -3,81311 0,00279
Tc
|_IT_REX_ULC Constarlt ad trend | -3,08(B7 0,1108 -3,600 0,02909
ct
No constant 0,321 0,7783 -3,58(06 0,00034

The
Table 3.4. ADF Unit root tests: comprative settings. MacKinnon (1996 critical valuesfor the
null hypothesis Hy= presencef a unit root.* Asympotic p-values.

As wecan ®e, the variales inlevels are non-stainar sothe nullhypothesiqHg = there isa
unit root) cannotbe rejectedfor eachseriesand for eachvariantof the test(t¢, tct, Tng). IN
orderto achievethe statonarity of the series,| usethe first differencesof this variableand
then test them for the presene of a unit root. The asymptotic p-values of the tests
implementedin the three variants show that we can now reject the null hypothesisof a
presenceof a unit root Once cointegrationis establishedijt can be reasonably expectedto
presentan equilibrium relationshipbetweenthe varnables.For this reasonthe next stepis to
gaugethe cointegratiorrelationship.The estimatia of the cointegation relationshiprequires
the executionof atestto determinghe numbe of cointegratingvectorspresenin the system,
in other wordsthe cointegrating ankof the system.To determine the number of coagrated

vectors the Johansen approach is followed.

*! The results of theDF tests forthe other cantriesunder irvestigatin are gven inApperdix 2.A.
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4.3.2 Johansen Cointegration Tests

This is an important phase since it provides the required information to subsequenyl
implementthe VECM analysis with, at least,the appropriaterank. The two Johansernestsfor
cointegratiorareusedto establishthe rank arethe “ 1-max” test,for hypothesesn individual

eigenvalues, and the “trace” test, for joigphtheses.

Two test statisticsare, thus, usedto testthe number of cointegratingvectors,basedon the

charcteristic roots.For both the null (k) is: at mostr cointegréing vectos.

The trace statistics:

‘ -
Atrace(r) = _Tzizr_,,lln(l_Ai)
where the alternative @jis: at most k cointegrating vectors.

It looks at tfe trace of A(1) = the sum ofganvalues. If there is no cointegration, then alli-
arezeroandtraceof A(1) = 0. Thetestis ranin sequencestartfrom the null of at mostO

cointegrating vectors up &t mostk cointegrating vectors against the alternative.
Lambda-max statists:
A (r,r+) =-TIn-A )

where tle alternative(H,) is: atmostr+1 cointegrating vetors. It testsrark r+1 by testingif

Ars1is zero.

Italy’s mockl presents three variables so the teatsbe specified as follows:

Rank Trace test A-maxtest

Ho Hiy Ho Hiy
0 [c=0 ¢c=3 ¢=0 c=1
1 |c=1 ¢c=3 ¢c=1 c=2

2 |c=2 ¢c=3 ¢c=2 ¢c=3

wherec = cointgrating vectors.
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Neitherof theseteststatsticsfollows a chi-squae distributionin general; asymptoticcritical
values are those tabulated with Doornik’s (Doord#98) gamma appximation distribuon.

Whenr = 0 there are no cointegratingvectors If there are k variablesin the system of

equations, there can be a nmam of k-1 cointegramg vectors.

The results for the modehat includes | T_REX*? are:

Rank Ei genval ue Trace test p-value Lmax test p-val ue
0 0, 21118 30, 560 [0, 0405] 20,164 [0,0672]
1 0, 11414 10, 397 [0, 2559] 10, 302 [0, 1963]

2 0,0011112 0, 094509 [0, 7585] 0, 094509 [0, 7585]

Table 35: Johansen Tests IT_REX

The valuesareexaminedonerow at a time startingfrom the first row and,asit canbe seen,
the tracetesthasa p-valuelower thanthe 5% sowe canrejectthe null of r = 0 (eventhough
the 2-max is not that straightforwaréf): this meanswe canstopandconside r = 1. Inded,
looking at the p-valuerelatedto the null: r =1, this cannotbe rejected. The samecanbe said

for the second model that comprises |_IT_REX_ULC:

Rank Ei genvalue Trace test p-val ue Lmax test p-value
0 0, 21251 29,826 [0, 0497] 19,829 [0, 0751]
1 0, 10448 9,9974 [0, 2861] 9, 1588 [0, 2795]

2 0,010052 0, 83853 [0, 3598] 0, 83853 [0, 3598]

Table 36: Jchansen Testsfd IT_REX _ULC

4.3.3 Estimates

Onceascertainedhat the variablesare integrated of orderl (1), the VECM analysis canbe

executedFor eachcounty thereare two different modelsrespectivelyfor the two typesof

>? See Appendi 2.B and 2C for the dhansen cointgration tests for Gemany, France, 8A, Japan UK and
China.
>3 |f resultsof the two teststatisticsare not corsistentthe suggestionis to usethe tracestatistics the tracetest,
indeed;is likely to pick upthe corred valueof r andhavegoodpower. For further cetails,seeK. Juselius leatire
notes, http:ihww.econku.dk/dkokj.
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real exchange rates: ohased on the Consumer Rrindex (CR), modelA, and the otheon
the UnitLabor Cos{ULC), model B.

A)LIT_E=f(_IT_REX, Ly)

| IT_E=-0,71_IT_REX +1,01 1 y:

Long-run Stort-run Long+un Shortfun ECM
Country Price elasticity  Price elasticity Incomeelasticity Incomeelasticity Speed of Agd
Italy -0,72 -0,05 1,01 0,70 -0,25
s.e. -0,141100 0,123866 -0,053981 0,815929 0,056667

Table 3.7:VECMsystem4 lags. Obs.: 1990:1-2012:1(T = 85); Cointegration rank =1; Exchangeateson ConsumerPrice
Index bases.Source: Own estimationson Datastreamand IFS databasesNotes: Aggregationlevel: value of goods and
services; Index 2005=100.

Theseresults* indicatethat the long-run export price and income elasticitiesestimatesare
respective}: -0,72 and %,01.

The short-run export price and income elasticgistémates are, respectively: -0,05 and +0,7.

The Error Correctionterm coefficient, which is expectedto be negativeandto lie between0
and 1, is - 0,25; it is statistically significant and exhibits the expectednegativesign. As
aforesaid, it indicates thespeedat which hevariablesreturn toequilibrium afterdepating for

the equilibrium path (after a shock, for example).
The Durbin-Watson test is: 1,96 while the Adjusilis 0,45.

The following graph plots the residuals of tlystsm jointly:

> See Appendi 3 for cetailed esthation outputs flated toall the countries mder invesgation.
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Figure 37. Saurce: Autlor's own elaloration.

The statisticusedto testthe presenceof serial correlationis the Ljung-Box Q-statistic.In
generalthe teston serialcorrdation usingthe Q-statistic hasthe null hypothesisof "no serial

correlations” (up to the lags used for the testiclvlinere are 4):
Serial correlation diagnostic test:

Equation 1:
Ljung-Box Q' = 0,40756 with p-value = 0,982

Equation 2:
Ljung-Box Q' = 4,2790&o0n p-value = 0,37

Equation 3:
Ljung-Box Q' = 0,1092%0n p-value = 0,999
Hence the test indicates that there is no ser@telation sinceyou cannot reject the null.

Italy presentsa long-run price elasticity of -0,72 (Table 3.7), which confirms the general
findings. It is interestingto noticethat the long-run exportprice elasticily estimategprovided

in the presentesearcHor Italy, usingtwo differenttechnique¥® but the samesampleperiod

> DistributedLag model andVector Eror Correstion madel, cfr. Chagiers 2 and.
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and the sameeconomeic specification,are almost exacty the same(-0,71f°. The main
difference concernghe dependast variable:in the first case| use the value of exportsasthe
dependentvariable which includesboth price and quantity variations;in the secondcase,

exports are expressed in volumes and, hence| entgiquantiy variations

B) |_IT_E=f(LIT_REX_ULC, |_y):

Long+un Shortrun Long+un Stort-run ECM
Country Price elasticity Price elasticity Incame elaticity Income elaticity Speedof Adj.
Italy -0,48 -0,12 1,32 0,60 -0,28
s.e. -0,083110 0,111288 -0,065614 0,810375 0,065019

Table 3.8:VECMsystem4 lags. Obs.: 1990:1-2012:1(T= 85); Cointegrationrank =1; Exchangeateson Unit Labor Cost
index bases.Source: Own estimations on Datastreamand IFS databasesNotes: Aggregation level: value of goods and
services; Index 2005=100.

Theseresults show that the long-run export price and income elasticites estimatesare,

respetively: -0,48and + 1,32.
The short-run export price and income elastic#igttmates areespectively-0,12 and +0,6.

The Error Correctionterm coefficient is -0,28; it is statisticallysignificant and exhibits the

expected negative sign.
The Durbin-Watson test is: 1,95 while the Adjusilis 0,46.

The evidenceis that the short-runprice elasticiies are noticeaby smalleg thanthe long-run
price elasticitiesin both the casesconsideredindeed,in general,the long-run elasticitiesare
rouchly twice as high asthe short-runelasticities In the first model, though,the difference

between long-run and short-run estimates is nguehter.
4.4. Export elasticitestimates for GermgnFrance, USA, Japan, UK and China.

In this section| presentthe estimationresultsfor all the seven countriesunder scrutiry:
havingestimatedhe counties’ exportprice’’ elasticitiessepargely, | provide anoverall view
of the short-runand long-run elasticitieswithin two summarizingtables.In the following

sections) compareanddiscusgheresultsbothwith the findings of previous studiesandwith

*® Cfr. Chapter 3 sectim 4.2.
>’ The incame elastidies havebeen alsoepotted fora brad conprehension of hewhole issue.
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my findings. Reiteratingthe VECM equation® for Germany,France, USA, Japan,UK ard
China,l obtain the following resust

Country Long+un Shortyun Long+un Stort-run ECM
Price elssticity Price elasticity Income elaticity Income elaticity Speedof Ad;.
Italy -0,72 -0,05 1,01 3,86 -0,25
s.e. -0,141100 0,123866 -0,053981 0,815929 0,056667
Germany -0,11 -0,13 2,18 2,65 -0,25
Ss.e. 0,179100 0,210564 0,050633 0,994302 0,093337
France -1,41 -0,27 0,10 3,63 -0,12
s.e. 0,407000 0,153284 0,100790 0,681037 0,027807
USA -1,21 -0,03 1,38 2,63 -0,23
s.e. 0,190390 0,140229 0,068277 0,980787 0,034103
Japan -0,55 -0,23 1,34 1,66 -0,28
s.e. 0,123420 0,086874 0,082945 1,319900 0,076372
UK -0,84 -0,07 1,60 0,02 0,03
s.e. 0,233410 0,140872 0,118090 1,392200 0,044925
China -1,95 -0,27 5,58 1,87 -0,27
s.e. 0,307520 0,254649 0,140780 0,229376 0,114734

Table 3.9: VECM system4 lags. Obs.:1990:1-2012:1(T=85); Cointegration rank=1; Exchangerateson ConsumerPrice
Index bases.Source: Own estimationson Datastreamand IFS databasesNotes: Aggregationlevel: value of goods and
services; Index 2005=100.

Countr Long+un Shortyun Long+un Stort-run ECM
y Price elssticity Price elasticity Income elaticity Income elaticity Speedof Ad;.
taly -0,48 -0,12 1,32 0,60 -0,28
s.e. -0,083110 0,111288 -0,065614 0,810375 0,065019
Germany -0,21 -0,17 2,06 3,06 -0,19
s.e. 0,106450 0,116483 0,074202 0,828905 0,063510
Francia -1,20 -0,32 1,06 3,21 -0,23
s.e. 0,152520 0,114040 0,071855 0,602382 0,042725
USA -0,57 0,08 1,26 2,17 -0,34
s.e. 0,108390 0,119547 1,259200 1,009050 0,048355
Japan -0,37 -0,06 1,39 -0,32 -0,34
s.e. 0,105960 0,084542 0,099315 1,897500 0,087257
UK -0,26 -0,09 1,64 0,73 -0,08
s.e. 0,099019 0,139602 0,084836 1,605630 0,094353
China - - - - -
S.e. - - - - -

Table 3.10:VECM system, tags. Obs.:1990:1-2012:{T= 85); Cointegrationrank =1; Exchange ratesroUnit Labor Cost
index bases.Source: Own estimations on Datastreamand IFS databasesNotes: Aggregation level: value of goods and

services; Index 2005=100.

> |_Cowntry E =f(I_Courtry REX | y)andl_Cowntry E =f (I_Couwntry REXULC, | y).
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5. DISCUSSIONSOF THE RESULTS

The VECM resultsrevealdiscrepanciesvith the currentdebateon weak currenciesandwith

the concrete situation of some of the countriesremed like Germayt
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Figurell Gemany: eports to Asia, EU lad USA. lidex, 2008Q1 = 10
Note: Growth refas to that d real GDP. Epats are of gmds andfor 2011Q1 refer to

Jaruary andFebruary D11.
Source Deutsche Bundsbank; OECD, Natimal Acounts databae, authds

elaboration.

In general,it is interestingto notice, indeed, that the resultsreport long-run export price
elasticiy estimatedower thanunity in mostcasegTable 3.9)In particular,Germany(-0,11),
UK (-0,84)andJapan(-0,55),threeof the major exporting countries presentvery low values
that do not justify policies applied on exchangerates to promote growth through trade
balances’surplusand, furthermore,divergefrom the line of reasoningof the curreny war
issuesin which they areinvolved. For what conceris the estimateseportedfor USA (-1,21)
and China (-1,95), they are certainy more plausibke and consistentwith some results of

previous studies but #tfar from the current dedie.

Theseconsideration@ssumevenmoreimportancewhen looking at the estimategrovided
usingthe exchame rate on Unit Labor Costbasis(Table3.10): all countries,indeed,present
very low long-run price elasticiy estimateshatcannotmeetarny curreny depreiation policy

effectiveness.
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The aggregationlevel can possiby be a causeof theselow estimatesand probably higher
disaggregatiorwould lead to more reasonableestimdes but, evenso, the initial questions
remain: how effective is this policy? What is the bounday value beyond which curreny
depreiation policies can be consideredeffective? What is the magitude of variation
supposedo be to havea significantimpact on expats? Do exports,at an aggreyate level,
react differently dependingon differentfactorssuch asthe developmenstatusof the traders,

the sector or the pg of the exported good?

The resultsof this study confirm that there is no simple, consistentrelationshipbetween
trendsin the trade balanceand trendsin red exchange rates. Furthermore,due to the
variability of the resultsin the previousliterature, the exportdemandprice estimatesieedto

be used with great caution and all choices ardranpi

The short-rurelasticityestimatexonfirm the geneal theoy asthey aresmaller tharthe long-

run estimates and this is maimdue to the adapian period®,

Oneof the reasonavhy the VECM was adoptedwasbecaus it comprisedthe possibility to
identify the speedof adjustmentto the already mentioned “equilibrium path’. The last
columnsof Tables3.9 and 3.10revealhow muchof the error hasbeencorrectedand, at the
sametime, how long will it take to reachthe equiibrium value. For example, Italy’s error
correctionterm,-0,25 (Table 3.9), indicatesthat 25% of the error hasbeencorrectedandthat
it will take otherfour periodsto reach the equilibrium value: since quarterlydatahasbeen
used this meansthat the adjustmenwill be pursuel within oneyeaf®. The highestspeedof
adjustmenis registeredoy Japan(-0,28) while the country that will needmoretime to reach
equilibrium is France (-0,12). All values are significant and of the expectedsign with
exception of UK (+0,03).

Finally, with the exceptionof France (Tabl&.9), the lorg-run incomeelasticily estimatesre,
within limits, higher thanthe long+un price elastcity onesmeaningthat export demandis,
accoding to theseoutcanes,moreincomeelasticthan price elastic.A high incomeelasticiy
of exportdemandmeansthat anincreasan world incomewill increaseexport demandof a

countrysubsantially: ceteris paribusthis will improvethe balance of trade.

> Cfr. Chapter 2.
®1/0,25 =4. 4 *(3months) = lyear.
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5.1 Comparing the export elasticestimates witlthose of other studies.

The effort to accomplisha comparaive frameworkis carriedout by selectng threeprevious
studie§' and ty comparing their resultwith those of he pesent anasisin order tohighlight
variability, consistenciesnd/ordiscrepanciesThe studieschosenare describedin Chapter
2%,

Thefirst study examinedwascarriedout by OECD in 2000usinga single equationapproach
in ECM framework for a “exports goodsand services”level of aggregationand coveringa
period from 1975to 1997. With exceptionof France and China, the long-run export price
estimates (Table 3.11) of this research, col¢@mre significany} higher than those provided
by the presentanaysis, column (a) indicating a much greaterprice elasticit: for example,
Japan (-1,40 comparedto -0,55) and UK (-1,58 comparedto -0,84). This confirms that
different econometric spéications and periods exnined lead to different results.

Additionally, havingobservedhatthetwo studies sharethe sameempiricalframework(same
methodolog andsamelevel of aggreyation), a further comparisoris carriedout by applying
the VECM andre-estimaing the price elasticitesfor the periodfrom 1975to 1997:doingso,
the only elementthat changesceterisparibus,is the econometricspecification.When the
VECM is appliedin the re-estimation perspectivg(period 1975-1997),the long-run results
(column(c)) changeradically with respecto the original study (column(e)): indeed,in most
cases(Italy, Japan,UK and China) they are very similar to those obtainedexaminingthe
periodfrom 1990to 2012 andthis meanghat, in this particularcase the period factor hasa
minor impacton the estimationoutcomesin this particular case therebre, the determinanof

variability can likey be the econometric speciftgan:

®' As reprtedin Tables 3.11, 3.12ad 3.13.
®2 Table 26, “Selected_ong-run pice elasticitis: a canparison of studis and resits”.
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OECD
VECM VECM (2000

19902012 19751997 1975-1997

(@) (b) (©) (d) ()
Long-run| Short-run| Long-run Short-run Long-run

Countty Variabe Price Price Price Stg:lr%?rd Price S:?r%?rd Price
elasticiy | elasticiy | elasticiy elasticity elasticiy

Italy |_IT_REX | -0,72 -0,05 -0,76 | 0,04801 -0,11 | 016183 | -0.98

Germany||_GE_REX| -0,11 -0,13 -2,71 1,05060 -0,49 022477 | -1.44

France || FR_REX| -1,41 -0,27 -2,35 1,09230 -0,49 0,12116 -0.81

USA | US REX| -1,21 -0,03 -0,03 0,13660 -0,06 0,08088 -1.41
Japan | JP_RK -0,55 -0,23 -0,50 0,09780 -0,02 0,05454 -1.40
UK | UK_REX| -0,84 -0,07 -1,02 0,41150 -0,14 0,06278 -1.58
China |_CH_REX| -1,95 -0,27 -1,15 0,32930 -0,17 0,17175 -0.68

Table 3.11: (a), (b):VECM system4 lags. Obs.: 19901-2012:1(T=85); Cointegrationrank =1; Exchangerateson
ConsumerPrice Index bases; (c), (d): VECM system4 lags. Obs.: 1975:1-1997:1(T=68); Cointegrationrank =1;
Exchangerateson ConsumelPrice Indexbases;(e): Sources: Own estimationson Datastreamand IFS databasesfor
(@), (b,) (c), and(d); OECD (2000)Modelling manufacturingexport volumesauations: asystem estimation approach,
for (e). Notes: Aggregation level: value of goods aerrvices

Even in the secondcase,my analsis is comparedto the resultsof a study carriedout by
OECD in 2005 and coveing a period from 1982 to 2002. Both the methodolog and the
econometricspecificationsare different with regect to the presentstudy but, nevetheless,a
comparisoris madein orderto excludethe impactof the time factor. In this casethe results,
column (e), are lower that the first study, resulting more similar to the estimatesprovided
using VECM for the period 1990-2012,column (a). Obviously, when applying the second
form of comparisonusinga VECM for the period from 1982 to 2002, the estimatesvary
greatly andit is difficult to recognizesimilarities (Table 3.12, columns(a) and (c)). In this
case, tying to find the determinant®f variability is a challengng taskalthough, droppingthe
time factor, the variability can be addressedo the methodolog and/orto the econometric

specification:
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VECM VECM 8%%;
19902012 19822002 1982-2002

(a) (b) (c) (d) (e)

county varate | peie” | e | o™ sancara | ST sangaa | 0L
elasticiy | elasticiy | elasticiy elasticity elasticiy

Italy | IT REX | -0,72 -0,05 -2,06 0,58640 -0,34 0,13794 -0.60
Germany||_GE_REX| -0,11 -0,13 -0,11 0,34681 -0,56 0,19366 -0.47
France || FR_REX| -1,41 -0,27 -0,04 0,40155 -0,53 0,10457 -0.60
USA | US REX| -1,21 -0,03 -3,02 0,61097 -0,08 0,07834 -0.60
Japan | JP_RK -0,55 -0,23 -0,02 0,08976 -0,07 0,05023 -1.05
UK | UK_REX| -0,84 -0,07 -1,73 0,42764 -0,09 0,07355 -0.60
China |_CH_REX| -1,95 -0,27 -0,61 | 019265 - - -1.5

Table 3.12: (a), (b):VECM system4 lags. Obs.: 19901-2012:1(T=85); Cointegrationrank =1; Exchangerateson
ConsumerPrice Index bases; (c), (d): VECM system4 lags. Obs.: 1982:1-2002:1(T=84); Cointegrationrank =1;
Exchangerateson ConsumelPrice Indexbases;(e): Sources: Own estimationson Datastreamand IFS databasesfor
(@), (b,) (c), and (d); OECD (2005), ThenewOECD international trademodelfor (€). Notes:Aggregation level: value
of goods and services.

In the lastexample,] comparemy resultswith those of Hooperet. al. (2000). The authorsof

this reseach estimatedandtestedthe stability of importandexportelasticities relatinghe G7

countriesto their respectivancomeandprices.The periodcoveredrangesrom 1990to 1996
and the quartery datainclude goods and services. The methodolgy and the econometric
specificationare differentand, as expectedthey obtaindifferent results(Table 3.13, column

(e) thatare generaly higher (doubledfor Japanand UK) whencomparingcolumns(e) and

(@):

Hooperet

153/9[50?(;'12 153/9EOCZ:L,\£;|96 a. (:000)

1990-1996
(a) (b) (c) (d) (e)

county varise | "] et ™ 5T sandarg | ST sandaa | L0

elasticiy | elasticiy | elasticiy elasticity elasticity
Italy | IT_REX | -0,72 -0,05 -1,57 | 031498 | -0,23 | 023118 -0.9
Germany||_GE_REX| -0,11 -0,13 -0,57 0,43982 -0,56 0,43325 -0.3
France || FR_REX| -1,41 -0,27 -0,25 0,26485 -0,09 0,42869 -0.2
USA | US REX| -1,21 -0,03 -0,58 0,15838 -0,14 0,12763 -1.5
Japan | JP_RK -0,55 -0,23 -0,61 0,20780 -0,01 0,09942 -1.0
UK | UK_REX| -0,84 -0,07 0,07 012179 | -0,21 | 012417 -1.6
China |_CH_REX| -1,95 -0,27 -1,49 | 021752 | -0,35 | 027757 -

Table 3.13: (a), (b):VECM system4 lags. Obs.: 19901-2012:1(T=85); Cointegrationrank =1; Exchangerateson
ConsumerPrice Index bases; (c), (d): VECM system4 lags. Obs.: 1990:1-1996:1(T=28); Cointegrationrank =1;
Exchangerateson ConsumelPrice Indexbases;(e): Sources: Own estimationson Datastreamand IFS databasesfor
(@), (b,) (c), and (d); HooperP., JohnsorK., MarquezJ. (2000), Tradeelasticities fo the G-7 Countriesfor (€). Notes:
Aggregation level: value of goods and services.
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In conclusion,asin mary other studies,one consigentresultis thatthe main driver of trade
flows is found to be incomeand the comparativeframework providedconfirms the generd
findings of my researchrandsuggestshat tradeimbalancesare more complex thanthe single
guestionof exchangeatelevels. The impactsof exchangerateson tradeshouldbe regaded
in the contextof manyunderling factors,including tradepatternsandsuppl chains.Exports
generaly include a high import contentand the impact of exchangerate depreciationor
appreiation on any finished productis thereforemultifaceted.If it is true that an exchame
rate depresiation makes exports of final products “cheaper”, it also makes imported
components‘more expensive” for domestic producers:the problem is once again the
measurementf the correctentity of depreciationneededto achievethe requiredresultsin

terms of trade balance improvements.
5.2 Summary

Internationaltrade estimatesare an importantcontibution for any analsis of the aggregate
effectsof changes in income andrelative pricesbut, obviousy, they do not guaranteghata
particularresultwill in fact occurin responséo the abovementionedchanges. It is alsoclear
thatthe knowledgeof elasticity magnitudess importantto dealwith the unavoidablgand,to
a certaindegree predictdle) changeghey produceon a countrys tradebalanceandlevel of

income and empionent.

Tradeelasticitiescould be (and,actually are)used by policy-makersto estimatethe exchange
ratevariationthat would be requiredto eliminateor reducetradebalancedeficits and,in the

same way, to take decisions on curgedepreciatio or appreciatiofy.

For what concernghe presentdebateon Asian currencies (appreciationagainstdepreciation
policies), itcanbe saidthat, if we startfrom a situationof imbalanced ade(deficit or suplus
in thetradebalancespandif the aim is to reduceor eliminatethe deficit throughvariationsin
real exchange ratethie Marshall-Lerner conditiofsee Appendix 4is not sufficient as onef
the assumptionsf this condition(i.e., ared appeciationreducedradebalancef the sumof
elasticitiesjn absolutevalues,of the demandor import andexportaregreaterthanl) is that
we startfrom a situatian of balancedrade. This analysis examinessurplusbut also deficit

countries and this makes the interpretation oféselts more complicated.

* De Vanssg X. (2003), “The Marshall-LernerCondition” in 'An Encyclopeda of Macroeconanics' (pp. 461-
464) Edited by Brim Snowdon and Heard R. VaneEdward ElgarPulishing 2003.
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The controversialdebateon global tradeimbalancesespecialy betweenthe EA and China
andbetweenthe USA and China, highlights the role of exchangeatesand of exchangeate
misalignmentsthat are pereived as the origin of a series of economicdisordersboth on

domesticand on global basis. Theseproblemsare complex and involve a variety of issues

such as economic stabiligndcompetitiveness.

Generally the debatefocuseson the valuationof the Chinesecurreny, Renminbi(herafter
RMB) andon how Ching artificially®* depressirg its curreny’s valueandpromotingpolicies
thattendto depretate the RMB or to keepit weak,increasests surplusandgenerateglobal
imbalances without improving the effective non-pri@ competitivenessfactors. It is
straightforwardhat China(andotherrapidly devdoping countries)hasenormous} increased

its sharein tradé® in the recentyeas even thouch industrialized countries have better

® In thesensehat Chinais deliberatelymanipulathg its exchange ratéo obtaina competitive advantage. If it is
true that every country’s aim hasaways beenits developnentand the achievenentof always more profitable
econanic processesitiis dso establitied that, aithemoment, evey cowuntry wants togrow as fasttican to ty to
overcame the financial crisis, and one of the waysto achievethis goal could be, a real depreciatia, entailinga
decreasén the price 6labor with respect to ther countries.

Whentrade becanesunbalaned, deficit countries need to raiseinterestratesto reducedemandfor imports and
exports,as well as reducing wagesto increasecompetitiveness.Actually, there is no tangible self-regulating
systemthat can leadto quick fixes or thatcan regore global growth andreducedwagesare largely a resporseto
higher unenployment.

Both Americanand Europea trade partnersare particularly concernedwith the self-protectirg palicies carried
out by Asian emerging countriesin order to overcomethe financial crisis. This kind of behavioris seenas a
potentialy damaging dynamic that can lead to a global currency war. Indeed the results from several
specificatims indicate that a real exchange rate appregation will surely increasethe value of the country’s
imports but the value of exports can either increa® or decrease A real degreciationis expectedto stimulate
growth by the exparionof exportsandthe contaction of imports. More recent liteature(Gupta,Mishra, Sahg,

2007)focuseson the negativeeffects:a suddenstop or reversalof capitalinflows during a crisis can slow down

growth and the slowdown may be worse if the curreng crisis is accanpanied by a barking crisis or by

competitive dealuation in ¢her cauntries.

In generalthe global rebalaring entails bilaterd adjustnentsthatproceed by steps and it is diffi cult to outline
the whole pocessunmistakaby. Internal and externd rebalancing ae, actually, the two sies of a sme prdlem.

The economiedacethe problem, on foreign and/ordomesticbasis,accading to what they considera priority.

First of all, same econanists and policy-makersdelimitate the issue identifying two centraleconanies, United
States and Chinayhile others thitk that allAsianecanomies arénvolved.

The USA urgeanincreasdn Asian consumptio spendng without considenng the needfor more savingin the
U.S.; on the other hand,Asian countries think that more savingis neededn the U.S. without consicering that
this implies an increasen spendingin other countiesto support global demand. Same considerexcharme rate
adjustments fundamenta while others daot canside them important Eichengreen, Rua2010).

Finally, mentioningChina, for example jts real exchangerate againstthe dollar hasimprovedand, at the same
time, wagegrowth andinflation haveproceededfar fasterin Chinathanin America. China'sreal appreciation
againstother emerging Asian markets(aganstwhich it competedor export),though,hasbeenfar less asthose
countries hee also see substantiainflation in prices andvages.

It is evident thatthereis a compaund puzzlement; this confusian obviously leadsto multiple (and, potentially,

contradidory) explanatias that needb be unravetd.

® Theseresults however, arevery difficult to interpret becausemore thanhalf of Chineseexportsare classified
as “transformation trade”, that is, instrumentalgoods that are imported and processedby Chinato then be re-
exported Goldstein A (2011), op. cit.
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performances and are mecompetitiv€® and the conmon opinion is thathis positive trends
due to exchange rate policies.

On the onehandandaccordingto the prevalentliterature the only remed policy to restore
global stability is that China hasto appre@te its currency. In such sense,though, it is
necessar to measurethe extentof misalignmentbut, unfortunately despitethe numberof
studiesattemptingto estimatethe real “equilibrium” value of the RMB, no consensudas
emergedup to now. On the other handand accordingto China, the large tradeand current
accountsurpluseghat Chinahasexperiencedn the last yeas andits increasingpresencen
world marketsis dueto structuralratherthan exchangeratefactors:e.g.,growing surplusof
national savings,heawy foreign direct investment(FDI) in re-exportoperationsin China,

different trade patterns.

In any direction,the question always turns,though, to therole of China’sred exchamerate,
how this can explain its economicperformance on the international marketsand to the
possibility thata RMB appreciatiorncould reduceglobal imbalancesThis is surely the point
of view of somedeficit countrieslike USA. To further complicate the problem, China’s
undervaluingcurreny policies have potential implicationsnot only for the industrialized
economieshut evenfor the so-calledemergingonesand for the developingones:indeed,
some are afraid that a weak Chinese cuwrétiat potentially brings to an increase in Giese
exports)will havea negativeoutcomeasfor their industrialization process; othersthink that
the power of China’s growth is the driving force of those economiesand, therefore,arny

development that disadvantages China will pendlizen too.

In a generalperspetive, the main and perhapsobvious conclusionbeyond questionis that
eventhoughthe estimationof tradeelasticitiesis far from being a newfield of study, thereis
a needfor continualestmationof tradeelasticitesand,dueto theimportanceof the issue,it
mustbe treatedwith greatcaution.Indeed,in spite of the largebody of literatureand of the
developmentof the econometricspecifications,there are still area where the state of
knowledgeis ratherinadequate More specifically, for what concernsthe responsivenessf
exportsto changsin the exchangerates,thereis the possibility to contributewith further

studies because still ligtlis well-established.

®® Goldstein A. (2011), op. cit.
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5.3 Forthcoming research

Therearemary areador furtherresearctandprobaly, oneof thesecould beto testpotential
competingexplanationsfor differencesn price elasticities sincethesediff erencesare cruadal
for understandinghe trade impacts involved and the accomplishmenbf the consequent
macroeconomi@oliciesoperaed. The effort will be to deeperthe study of the determinants
of tradeprice elasticitiesin orderto developandimplementan econometrianodelfree from
specificationerrors andible tocapturearange ofvariableg(suchas unerlying variable3 and
that can explain some of the discrepanciegevealedin the comparisonof the estimates

provided in this stuglwith the selected estimatased as benchmark values.

It would be alsointerestingto verify what happensn economieswith different patternsand
ratesof growth (develogd, lessdevelopedandemeging) whenthey arefacingboth current
account adjustmentsconsideringthat the responseof imports and exportsto changs in
relative pricesand/orexchamge ratesis hardly instantaneousThis sort of researchcould be

caried out using an indexes-based gsial (e.g. Baassal afay, etc.).

Given that the impact of macroeconomi@olicies based on time seriestechniquess often
analsed at the level of the overall econony or for highly aggregatesgedors, anotherstudy
could entail the investigaion of what happenswhen there is a very high good/service
disaggregatiorievel: that is, if disaggregaion improvesthe overall results. Therebre, the
analsis can be expared examining whether the resuts change depending on inter
commodiy differencesin elasticities,taking into accountdifferent disaggregationevels
and/or different kinds of goods (e.g. manufactured,non-manufactured)In particular, to
deepa the understandin@f therole of exchame rate policiesand currencymanipulation in
China’s trade imbalance, future work should investgae whether further disaggregation
(examiningcommodiy types more finely or conducting sectorallevel anayses) can yield
greaterinsightsinto Chinesetradebehavior.For thesepurposesa non-stationarypaneltime-
seriesmethodolog could be appropriatefor highly disaggregatedataandfor sectorallevel
studies.The non-stationarypanelmodelshavereceved a lot of attentionin the recentyears.
Under certainassumptionsthe hope of the econometcs of non-stationey paneldatais to
combinethe bestof two worlds: the methodof dealng with non-stationay datafrom thetime
series and thimcreased data ambwer of crosssection analysis. Nonetless, theause ofsuch

panel data models are not without critics: for what concernsspecifically unit root and
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cointegrationtests,Maddalaand Wu (2000) arguethat, underspecificassumpwns, the null
hypothesisof a single unit root andthe null hypothesisof a panelunit root arequite different.
Additionally, whenusing the vectorerror correction mechanismthe endogeneit problemis

overtook whereas in the non-stationpanel modelsthe problem needs to be pronygticed

Anotherproblemis decding which measureof thereal exchangeateis the mostappropriate,
since researcherften face a set of trade-offsin this sense.The first is betweenthe
theoreticallyimplied measuresand the real-world counterpartsThe secad oneis between
usingthe mostappropride measureonceptuallyand the onefor which the largestvolume of

data are readilgvailable.

Finally, it would beinterestingto study the tradedynamicsof the so-calledglobalization.The
exchangeateis the key relativeprice in internatonal finance;the rapid paceof globalization
in goodsandassetmarketshasonly enhancedhe importanceof this variable.Globalization
and global supply chainshave certainy changedthe way trade respormls to relative price
changs. In particular,higherimportedcontentin exportsis likely to lower the sensitiviy of
tradeto changesin the exchame rate: examining whether the re-exportissue implicates
significantfindings. In the caseof the Chinesetradeflows, thereis somereasonto believe
that the conventionalelssticities appro&h is insufficient. A chaacterigic of the Chinese
econony is its positionin the global productionchain. SinceChinaplays animportantrole at
the final phaseof the internationalproductionprocess,its trade flows might not be much
responsivdo exchangeate changesGiven the high degreeof productionfragmentationan
appreiation raises the relative price of exports, but lowers the price of inputs. The
appreiation thus only affectsthe value addedcomponentof Chineseexports and the net

effect of a RMB gppreciation on global imbalancesutd be, once again, ambiguous.
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CONCLUSIONS

The estimationof exportprice elasticitiesis very importantin orderto evaluatevhathappens

to a county’s exports as consequie of its reakxchange rate variation.

Despitethe plethoraof studiesconductedn this researcHield thereis an evidentdiscrepanyg
in the estimategproduced.Tradeelasticiy estimates of the last fifty (and more) yearshave
provided,indeed,a high variability of resultsthat can appearunstableand dispersive.The
sampleof studiesquotal in the presentresearchconfirm that the high variability in the
estimates chagefor numerous reasons. €Hactorsthatyield different ebsticity estimates i@

basically

different sample periods

different models/approachesl(®, ARDL, DOLS, ECM,Cointegation etc.)
different initial assumptiongconstantfunctions versusfluctuating ones, complete
pass-throughs, etc.)

different levels of aggregan

Estimationof tradeelasticitiess necessarto improve thestructuralmodeling andbutis also

fundamental from a polieypnaking perspetive.

From a purely economaeic point of view, the technguesusedin the pastfor a long period
(before the introduction of the cointegrationapprach) have often left behinda numberof
issuessuch as the responsdags (Sternet al., 1976): in the lessrecenttheoreticalstudies,
indeed, it is assumedthat prices (and quantities) adjust instantaneougl to some given
exogenoughangeyealisticall, however,it will taketime for adjustmento take place.This
meansthat the relatedpolicies implementedon the basisof thesepredictions(size andtime
patterns)were, at worst, erron®us. The introduction of explanatorylaggedvariablestakes
into accountthese issuesbut implies other questims such as multicollinearity. A big
contributionin overtakingsomeof theseissuesis given, as aforesaid,by the cointegration
technique:the introduction of conceptsand tools associatedwith cointegrateddata has
profoundly altered the technology of Econometrics(Hendly D. F., Juselius K., 2000).
Nevetheless, application of cointegrationanalysis requires careful thought about model
specificationandinterpretatiorto be sureto avoid forecasftfailure. In regardgo this question,

it is interestingto notice that the long-run expot price elasticity estimatesprovidedin the
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presentresearcHor ltaly, using two different technique§’ but the samesample period, are

almost exactt the same:

Model Export long-run
price elaticity
estimate

Distributed-Lag mode -0,71

VECM -0,72

Additionally, policy-making isnow, norethanever,achallenging taskor the economiethat
havebeenhit hard by the financial crisis andthat are endeavourig a gradual recovey. The
high variability of the estimatesmakesit very difficult to appraisethe actual effects of
changeof exchangeates(andincome)and, althoughit canbe thoughtthat, in spite of its
self-evidentimportance the estimatedelasticitiesare usedjust to translate(Marquez, 1999)
predictionsof pricesandincomes intqredictionsfor exports(andimports), t is also true that
a large dispersioncan underminethe usefulnessof these estimatesin the analyses of
international interdependenciesgxchamge rate misdignments, global imbalancesand, in
generd, in the measurerantof policy effectivenessThis is oneof the mainreasonswhy this
field of study is still unsaturted and explainswhy thereis still the needto identify one or
more factors ofariability and/or instabiliy: any resultin this sense contributes fill a gap in
the empiricalliterature.A reliableestimateof the level of exchangeate misalignmeniandof
trade (exports,specificaly) elasticitiesgaugeshe se\erity of the problem and contributesto
formulatingthe appropriatepolicy responsavhereasan impreciseestimatemakesit difficult
to comprehendhe extentand the importanceof the problem and to articulatea suitable
policy.

As to the current debateon exchangerate manipulaion and trade balancesconventional
wisdom holds that a trade surpluscould be achievedby weakeningthe associatedurreng.
However, reviewing testandard eonomic anajlses ad considering theesultsof the present
researchprobaby the exchangeateeffectis morecomplicatedin this stuly, referringto the
long-run price elasticiy estimates,the 70% of reaults are lower than one. Statistcally

significant estimatesof price elasticiies lower than 1 lead to economicobservationghat

67 DistributedLag model and/ectorError Corection model,cfr. Chagers 2and 3.
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openly clashwith the currentdebateon curreny depreciationand on the resultingpolicies
developed to fix global imbalances.

The objective of Chapter2 was twofold: act as a gateway to the methodolog andto the
econometricspecificationapplied in the presentanalysis and provide an overview of the
previousempirical literature within the internatianal trade elasticitiescontext. Due to the
great number of studiesrelatedto this importantissue,the different studies have been
analsed consideringthe main empiricalandtheoreical approachesvith an emphasion the
trade elasticitiestheoriesand with an overview of selectedempirical contibutions of the
reentyears.This sectionhasto be readasa detailedsummarythat providesa backgroundo
the reent economicdevelopmentdn times seriesecnometricsand, in particular,to the
estimationof internationakradeelasticitiesbut, of coursejt is not exhaustiveFor acomplete
covelge of all the relevantstudies, probably a meta-anaysis of the previous literature,
combiningthe findings from independenstudies,would havegiven a more completevision

of the state of the art.

The results of export easticities estimatesusing a VECM methodologyare reportedin
Chapter3. The resultsare summarizedand comparisas with paststudiesand outcomesare
discussed.Included in the discussionare the arguments for the many contradictoy
conclusionsreached.This section also explains the main advantagesf using the above
mentionedmethodolog and provides a detailed explanation of the developmentof the

VECM technique in the empirical literature.

Although the estimatesof export price elasticitieshave beenprovided on the basisof the
ConsumelPrice Index and of the Unit Labor Costindex, an omissionfrom this studyis the
lack of a punctualanalysis of the unit labor costs dynamics. Furtherinvestigationon the
countries’(loss of) costcompetitivenessneasuredy the real effective exchang rate based
on ULCs could probaby extend the comprelension and the true interpretationof the

estimation results.

In conclusion this study confirmsthattradeprice elasticitiesin the literatureare,to a certain
extent,puzzling dueto thear high variability acress sampleperiods,sectorsand econometric
methodologies andhat it seems difficulto obtainmore plausible eshates(H. Erkel-Rousse,
D. Mirza, 2002) at the moment. The effort shauld be, first of all, to try to achievetrade

equationdree from misspecificationor measuremengrrors;secondy, it would be useful to
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study the economicdynamicsof the economiesnvolved, separting the analsis of the less
developedandthe emergingcountries,who are experencingfast growth rates(that, for this
resson,aredealingwith internalrebalancingssies in evely economicfield), from thatof the
major trading economis. The new dynamicsof emergng economiesjn fact, suppat this
somewhatnexpectedariability andprobabl this is dueto determinantshat,at the moment

arestill indefinite or totallyunknown.
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APPENDI X
APPENDIX 1
1.A) Visual inspection of the data:
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1.B) Plots of thetime seriesvariables:
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Figure 1.B: Grgphs of theime series variables.
Source Author’s elaloration on Datastream and MIF Databases.

1.C) Plots of thereal effective exchangerates (CPI and UL C based):
95



4,8

4,7

4,5

4,4

4,3

4,2

130

120

115

110

100

95

90

T
I_IT_REX ——

I_IT_ULC ——
/JK/“‘
1990 1995 2000 2005 2010
Italy
GE_REX ——
IGE_REX_ULC ——
1990 1995 2000 2005 2010
Germany

96



4,8

4,75

4,7

4,65

4,6

4,55

4,5

4,9

4,85 [

4,7 1

4,6

4,51

4,4

4,4

T
I_FR_REX —
I_FR_ULC ——

1990

1995

2010

I_US_REX ——

1990

1995

2000

USA

2005

2010

1990

1995

97



4,85

4,8

4,75

4,7

4,65

4,6

|_CH_REX

4,4

4,35

Figure 1C: Plot of the variables andReal Effetive Exchage Rate hsed on CPandon ULC.

1995 2000 2005

UK

1990

1995 2000 2005

China

Source Author’s eléboration

2010

98



1.D) Descriptive statistics:

Variable Mean Median | Minimum | Maximum | Std.Dev. | Var. coeff. | Asymmetry| Curtosis
I_IT_E 4,44171 | 4,50553| 3,9527 | 4,76552 | 0,23398 | 0,05268 -0,6981 -0,569
|_IT_REX 4,59489 | 4,59178| 4,4151 4,76226 | 0,07352 0,016 0,69256 0,51748
|_IT_REX_ULC 4,51389 | 4,55472| 4,19705 | 4,73057 | 0,13832 0,03064 -0,1873 -1,2213
|_GE_REX 4,62409 | 4,61947| 4,52634 | 4,75729 | 0,05522 | 0,01194 0,48539 -0,3082
|_GE_ULC 4,64505 | 4,63618| 4,51961 | 4,85281 | 0,08648 0,01862 0,63491 -0,3521
|_GE_E 13,6691 | 13,7079| 12,966 14,2954 | 0,41004 0,03 -0,0564 -1,4158
I|_FR_REX 4,60781 | 4,60996| 4,5102 4,6787 |0,0399647 0,00867326| -0,536431 | -0,0906746
I_FR_ULC 4,64535 | 4,63667| 4,52829 | 4,76559 |0,0644898 0,0138826 | -0,0466113| -0,990702
|_FR_E 4,37743 | 4,52569| 3,81819 | 4,72364 | 0,289851| 0,0662149 | -0,597264 -1,1416
|_USA E 4,42494 | 4,43628| 3,83698 | 4,91811 | 0,297136| 0,0671502 | -0,22772 | -0,957968
I_USA_REX 4,58586 | 4,57261| 4,44657 | 4,75483 |0,0755895 0,0164832 | 0,442474 | -0,57782
|_USA_ULC 4,64524 | 4,63453| 4,42118 | 4,87602 |0,0970655 0,0208957 | 0,317851 | -0,0705412
|_JP_REX 4,67713 | 4,65937| 4,40757 | 5,01057 | 0,12631 | 0,0270058 | 0,127295 | 0,0203702
I_JP_ULC 4,72141 | 4,71402| 4,41037 | 5,09498 | 0,153618| 0,0325364 | 0,0978264| -0,613977
I_JP_E 4,34199 | 4,29294| 3,85003 | 4,84774 | 0,308248| 0,0709924 | 0,122019 | -1,36302
|_UK_REX 4,50463 | 4,53914| 4,32082 | 4,66645 |0,0977882 0,0217084 | -0,380447 | -1,10351
I_UK_ULC 4,50898 | 4,58395| 4,21509 | 4,68491 | 0,145935| 0,0323654 | -0,515539 | -1,2759
|_UK_E 4,35984 | 4,44467| 3,7943 4,78379 | 0,313297| 0,0718598 | -0,42604 -1,14532
|_CH_REX 4,66973 | 4,6733 | 4,36335 | 4,84749 |0,0945882 0,0202556 | -0,704007 1,04158
|_CH_E 3,78938 | 3,71494| 1,88834 5,1992 | 0,971298| 0,256321 | -0,135171| -1,30559
Iy 4,47521 | 4,48611| 4,18454 | 4,76789 | 0,18733 | 0,0418595 | -0,0475016| -1,37176

Table 1.D: Descriptivestatistics;Sample period: 1990:1- 2012:3 Source:Author’s elaborationon Datastream

and IFS Databaes.
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APPENDIX 2

2.A) ADF Unit Root Testsof Stationarity:

T —statistic T —statistic
Variale Variant ADF level p-value* 9DF first | p-value*
ifference

Constant, narend(tc) ; -0,4354 | 0,9009 ;| -4,983% 0,000353
|_GE_X Congant and tend fct)| -2,34585 | 0,4084 | -4,9514 | 0,000000
No canstant ¢nc) 3,24399 | 0,9998 ; -0,51(%66 0,0001
Constant, ndrend ¢c) -1.87141 0,462 | -4,0343 0,001232
|_GE_REX Condant and tend ct)| -2,75233 ;| 0,2154 | -4,06476 0,007022
No canstant ¢nc) -0,568550,4724 | -4,0324 0,000000

Constant, ndrend ¢c) | -1,8578 | 0,3527 | -4,49938 0,0001

|_GE_REX_ULC |Congant and tend ¢ct)| -2,01076 | 0,5949 | -4,5741 0,00109
No canstant ¢nc) -0,371096; 0,5511 ; -4,52(% 0,000000
Constant, narend(tc) | -1,973 | 0,291 | -5,069% 0,000000
| FR_E Condant and tend ct)| -1,00011 ; 09293 | -5,398B4 0,000000
No canstant ¢nc) 2,77432 | 0,9988 ;| -1,6836 0,086950
Constant, ndrend ¢c) | -1,997& | 0,2881 ; -6,7498 0,000000
I_FR_REX Congant and tend ¢ct) | -2,16242  0,5101 | -6,7088 0,000000
No canstant ¢nc) -0,6383 | 04433 | -6,74735 | 0,000000
Constant, narend ¢c) | -1,8508 | 0,361 | -6,4124 0,000000
|_ FR_REXULC |Condgantand tend ct); -1,88406 ; 0,6628 ; -6,41638 0,000000
No canstant ¢nc) -0,61705 | 04504 | -6,41562 0,000000
Constant, ndrend ¢c) ; -0,039@ | 0,939 ;| -3,764& 0,003310
| USA E Congant and tend fct)| -3,12653| 0,1 | -3,7523 | 0,018650
No canstant ¢nc) 2,5127 | 09974 | -2,265/8 | 0,022650
Constant, narend ¢c) | -1,052&7 | 0,7364 | -2,4396% 0,130800

| USA RE

Condant and tend ct); -0,87599 ; 09571 | -7,6394 0,000000
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No canstant ¢nc) -0,34389 | 05608 | -2,4381 0,014260
Congant,no trend fc) | -1,70%2 | 04296 | -6,40%5 | 0,000000
| _USA _REX _ULC |Congant and tend ¢ct) | -1,70458 | 0,7496 | -6,393/1 | 0,000000
No canstant ¢nc) -0,52161 , 0,491 | -6,4127 | 0,000000
Constant, narend(zc) ;| -0,696L 0,846 | -3,9655B 0,001611
| P E Condant and tend ct)| -2,11656 | 0,536 | -3,9541 0,010130
No canstant ¢nc) 2,43926 | 0,9968 ; -7,04465 0,000000
Constant, ndrend ¢c) ; -2,0684 | 0,2577 | -3,51542 0,007630
| JP_REX Condant and tend ct) | -3,93359 | 0,01082| -3,43752 | 0,04649D
No canstant ¢nc) -0,04®@6 | 06694 | -3,54234 | 0,000391
Constant, ndrend ¢c) | -1,1423 | 0,7012 | -2,7949 0,068950
|_JP REX_ULC |[Congant and tend ¢ct) | -3,18786 | 0,0868 | -3,6437 0,026280
No canstant ¢nc) 0,43145 | 0,8069 -2,393 0,016170
Constant, ndrend(tc) | -2,002%6 | 0,286 -4,019 0,001315
| UK E Condant and tend ct) | -1,40523 | 0,8598 | -4,45287 | 0,001746
No canstant ¢nc) 1,90304 | 0,9868; -1,6311 0,097180
Constant, ndrend ¢c) | -2,053L | 0,2642 | -4,2588 0,000520
|_UK_REX Condant and tend ct) | -2,19001 | 0,4946 | -4,21154 0,004235
No canstant ¢nc) -0,2185 , 0,608 | -4,28B2 | 0,000000
Condant,no trend €c) | -1,6896 ;| 04369 | -5,7992 | 0,000000
I_UK_REX_ULC |[Congantand tend ¢ct) | -1,40487 | 0,8599 ; -5,8685 | 0,000000
No canstant ¢nc) 0,1707@ ; 0,7358 | -5,83235 | 0,000000
Constant, ndrend(zc) ; -1,018@ ;| 0,7489 ; -3,1908 0,020570
|_ CH_E Condant and tend ct) | -1,33535; 0,8789 | -3,60704 0,029160
No canstant ¢nc) 1,20709 ;| 0,9513| -2,70467 0,006640
Constant, ndrend ¢c) | -2,051& | 0,2646 ; -9,0504 0,000000
|_CH_REX
Condant and tend ¢ct) | -2,95042 ; 0,1523 | -9,1947 0,000000
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No canstant ¢nc) 0,10108 | 0,7122 ; -9,10316 0,000000

Constant, ndrend(tc) ; -0,184® ; 0,9381 | -4,0891 ; 0,001640

|y Condant and tend ¢ct) | -3,03175 | 0,1234 | -4,0673 0,009920
No canstant ¢nc) 3,27755 | 0,9998; -2,28%2 | 0,022080

Table 2.A: ADF Unit roottests: compeative setting. MacKimon (1996) critical vdues for tle

null hypothesis Hy= presence ba unit root.* Asymptotig-values.

2.B) Johansen Cointegration Tests, |_country REX:

Country | Rank | Eigemalue Tracetest [pvalue] Lmax test [p-value]
0 |0,21118 30,560 [0,d05] 20,164[0,0672]
Italy 1 ]0,11414 10,397 [0,B59] 10,302[0,1963]
2 10,0011112 0,094509[0,7585] 0,0945090,7585]
0 |0,15163 27,272 [0,092] 20,554[0,0164]
Germany| 1 | 0,052168 6,7175 [0,3555] 6,6973[0,2837]
2 |0,00016158 0,02020[0,9304] 0,0202(00,9243]
0 |0,21128 26,576 [0,153] 20,175 [0,0670]
France 1 |0,055034 6,4012 [0,6527] 4,8115[0,7644]
2 10,018528 1,5897 [0,2074] 1,5897[0,2074]
0 | 0,40456 59,212 [0,@00] 44,068 [0,0000]
USA 1 ]0,15169 15,144 [0,650] 13,983 [0,0535
2 |0,013559 1,1604 [0,2814] 1,1604[0,2814]
0 |0,18276 23,949 [0,292] 17,155 [0,1706]
Japan 1 |0,075777 6,7939 [0,6074] 6,6981[0,5335]
2 |0,0011260 0,095760 [07570] 0,095760 [0,7570]
0 | 0,15558 24,484 [0,B65] 14,374 [0,3487]
UK 1 1]0,11128 10,110 [0,273] 10,028 [0,2143]
2 | 0,00096505 0,0820690,7745] 0,082069 [0,7745]
0 |0,16735 20,782 [0,3820] 15,567 [0,2616]
China 1 |0,038535 5,2149 [0,7848] 3,3403[0,9118]
2 |0,021813 1,8746 [0,1709] 1,8746[0,1709]

Table 2B: JohanserCointegation Tests fomodel with exchange rates basedn tre
Consumer Prie Inde

2.C) Johansen Cointegration Tests, |_country ULC:

Country | Rank | Eigenwalue  Trace tesfp-value] Lmax test [p-value]
0 |0,21251 29,826[0,0497] 19,829 [0,0751]
Italy 1 ]0,10448 9,9974[0,2861] 9,1588[0,2795]
2 |0,010052 0,83853 [0,3598] 0,83853[0,3598]
0 |0,14262 27,700[0,0167] 17,541[0,0526]
Germany| 1 |0,047153 10,159[0,1124] 5,5063 [0,4171]
2 | 0,039988 4,6523[0,0352] 4,6523 [0,0368]
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0 |0,34297 44,522[0,0004] 31,502 0)007]
France | 1 | 0,12225 13,020 [0,1142]  9,7799 [0,2315]
2 | 0,042284 3,2403[0,0718] _ 3,2403[0,0718]
0 |0,43533 54,402[0,0000] 42,864 [0,0000]
USA 1 |0,12784 11,538 [0,1828] 10,259 [0,1991]
2 | 0,016919 1,27980,2579]  1,2798 [0,2579]
0 |0,19847 24,401[0,1899] 16,593 [0,1996]
Japan | 1 | 0,082638 7,8086[0,4933]  6,4690 [0,563]
2 |0,017703 1,3396(0,2471] _ 1,3396 [0,241]
0 |0,21313 26,628[0,1138] 17,977 [0,1343]
UK 1 |0,10687 8,6512[0,4057] _ 8,4765 [0,3400]
2 |0,0023261 0,17466 [0,6760] 0,17466 [0,6760]

Table 2C: Johansen Coitegration Tests fomodel vith exchange raes based on ¢
Unit Labor Cost index.
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APPENDIX 3

3.A) Export price and income elasticities estimatesusing VECM. Summarizing tables:

Country Long+un Shortyun Long+un Stort-run ECM
Price elssticity Price elasticity Income elaticity Income elaticity Speedof Ad;.
Italy -0,72 -0,05 1,01 3,86 -0,25
s.e. -0,141100 0,123866 -0,053981 0,815929 0,056667
Germany -0,11 -0,13 2,18 2,65 -0,25
Ss.e. 0,179100 0,210564 0,050633 0,994302 0,093337
France -1,41 -0,27 0,10 3,63 -0,12
s.e. 0,407000 0,153284 0,100790 0,681037 0,027807
USA -1,21 -0,03 1,38 2,63 -0,23
s.e. 0,190390 0,140229 0,068277 0,980787 0,034103
Japan -0,55 -0,23 1,34 1,66 -0,28
s.e. 0,123420 0,086874 0,082945 1,319900 0,076372
UK -0,84 -0,07 1,60 0,02 0,03
s.e. 0,233410 0,140872 0,118090 1,392200 0,044925
China -1,95 -0,27 5,58 1,87 -0,27
s.e. 0,307520 0,254649 0,140780 0,229376 0,114734

Table 3.A: VECM system4 lags. Obs.: 1990:1-2012:1(T=285); Cointegration rank =1; Exchangeateson ConsumerPrice
Index bases.Source: Own estimationson Datastreamand IFS databasesNotes: Aggregationlevel: value of goods and
services; Index 2005=100.

Countr Long+un Shortyun Long+un Stort-run ECM
y Price elssticity Price elasticity Income elaticity Income elaticity Speedof Ad;.
Italy -0,48 -0,12 1,32 0,60 -0,28
s.e. -0,083110 0,111288 -0,065614 0,810375 0,065019
Germany -0,21 -0,17 2,06 3,06 -0,19
s.e. 0,106450 0,116483 0,074202 0,828905 0,063510
Francia -1,20 -0,32 1,06 3,21 -0,23
s.e. 0,152520 0,114040 0,071855 0,602382 0,042725
USA -0,57 0,08 1,26 2,17 -0,34
s.e. 0,108390 0,119547 1,259200 1,009050 0,048355
Japan -0,37 -0,06 1,39 -0,32 -0,34
s.e. 0,105960 0,084542 0,099315 1,897500 0,087257
UK -0,26 -0,09 1,64 0,73 -0,08
s.e. 0,099019 0,139602 0,084836 1,605630 0,094353
China - - - - -
s.e. - - - - -

Table 3.A.(1): VECM system4 lags. Obs.: 1990:1-2012:1(T=85); Cointegrationrank =1; Exchangerateson Unit Labor
CostindexbasesSource:Own estimationson Datastreamand IFS databasesNotes:Aggregationlevel: value of goodsand

services; Index 2005=100.
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3.B) Estimatesfor Germany:
Model A with |_GE_REX:
VECM system, 4 lags

1991:1-2011:4 (T = 84)
Cointegrdion rank = 1

| GE_X 1,0000

(0,00000)
| GE_REX -0,11283

(0,17910)
|y +2,1814

(0,050633)

Theseresultsindicate that the long-run export price and income elasticitiesestimatesare,

respetively: -0,11and +2,18.
The short-run export price and income elasticiéiggmates argespectively-0,13 and +0,25.

The Error Correctionterm coeficientis -0,25, it is statistcally significantandit exhibitsthe
expectednegativesign. As aforesaid, it indicatesthe speedat which the variablesreturnto
equilibrium after deparing for the equilibrium path (after a shack, for example).Probably,
the positivesignindicatesthatthe variabledid not departfrom equilibrium but ratherhasstill

not reached it.
The Durbin-Watson test is: 1,83 while the AdjusRéds only 0,22.

The following graph plots the residuals of tlystesm:
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Figure 3B: Germary, residuals. Sawe: Author’s elaboration.

Model B with | GE_REX_ULC:

VECM system, 4 lags
1991:1-2009:3 (T = 75)
Cointegation rank = 1

| GE_X 1,0000
(0,00000)

| GE_REX_ULC -0,21059
(0,10645)

|y +2,0562
(0,074202)

Theseresultsindicate that the long-run export price and income elasticitiesestimatesare,
respetively: -0,21and + 2,06.

The short-run export price and income elasticéiggmates argespectively-0,17 and +3,06.

The Error Correctionterm coeficientis -0,19, it is statistcally significantandit exhibitsthe

expected negative sign.
The Durbin-Watson test is: 1,98 while the AdjusRsds: 0,47.
Serial correlation test:

Equation 1:

Ljung-Box Q' = 1,67946vith p-value = 0,794
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Equation 2:
Ljung-Box Q' = 1,24542vith p-value = 0,871
Equation 3:
Ljung-Box Q' = 0,61066 with p-value = 0,962

The null hypothesisof no serialcorrelationcanrot be rejected(critical valuefor alpha=0,05:
0,71).

3.C) Estimatesfor France:
Model A with |_FR_REX:
VECM system, 4 lags

1991:1-2012:1 (T = 85)
Cointegrdion rank = 1

| FR_E 1,0000
(0,00000)

| FR_REX - 1,4069
(0,40700)

|y +0,99785
(0,10079)

Theseresultsindicate that the long-run export price and income elasticitiesestimatesare,
respetively: -1, 41and +1,0.

The short-run export price and income elasticiéiggmates argespectively-0,27 and +3,63.

The Error Correctionterm coefficientis - 0,12 which is statisticallysignificantand exhibits the

expected negive sign.
The Durbin-Watson test is: 2,0 while the AdjustedsRD,44.

Serial correlation test:

Equation 1:

Ljung-Box Q' = 1,50554vith p-value = 0,826
Equation 2:

Ljung-Box Q' = 0,082693 with p-value = 0,999
Equation 3:

Ljung-Box Q' = 0,62318 with p-value = 0,96
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The null hypothesisof no serialcorrelationcanrot be rejected(critical valuefor alpha=0,05:
0,71).

The following graph plots the residuals of tlystsm:
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Figure 3C. Frarce, residials. Souce: Autha’s elaboration

Model B with | FR_REX_ULC:

VECM system, 4 lags
1991:1-2009:3 (T = 75)
Cointegation rank = 1

| FR_E 1,0000
(0,00000)

| FR_REX ULC -1,2041
(0,15252)

|y +1,0556
(0,071855)

Theseresultsindicate that the long-run export price and income elasticitiesestimatesare,

respetively: -1,20and +1,06 .
The short-run export price and income elasticgigtimates argespectively-0,32 and +3,21.

108



The Error Correctionterm coefficient is -0,23; it is statisti@lly significant and exhibits the

expected negtive sgn.
The Durbin-Watson test is: 2,1 while the AdjustedsR0,56.

The following graph plots the residuals of tlystesm for each variable:
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Figure 3C(1). Frarce, residials. Surce: Author’s elaboration.

3.D) Estimatesfor USA:
Model A with | USA REX:
VECM system, 4 lags

1991:1-2012:1 (T = 85)
Cointegation rank = 1

| USA E 1,0000

(0,00000)
| USA_REX -1,2057

(0,19039)
|y +1,3804

(0,068277)
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Theseresultsindicate that the long-run export price and income elasticitiesestimatesare,
respetively: -1,21 and +1,38.

The short-run export price and income elasticiies estimatesare, respetively: +0,03 and
+2,63.

The Error Correctionterm coefficientis - 0,23; it is statistically significant and exhilits the

expected neggive sgn.
The Durbin-Watson test is: 1,68 while the Adjusids 0,73.

The following graph plots the residuals of tlystesm for each variable:
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Figure 3D. USA residuals. Sawe: Autha’s elabaation.

Serial correlation test:

Equation 1:
Ljung-Box Q' = 4,7949 vih p-value = 0,309

Equation 2:
Ljung-Box Q' = 2,13921 wh p-value = 0,71

Equation 3:
Ljung-Box Q' = 0,825071 wiit p-value = 0,935

The null lypothesis of nserial correlation of the Qagistic test cannot be rejected.
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Model B with |_

VECM system,

USA_REX_ULC:

4 lags

1991:1-2009:3 (T = 75)
Cointegréion rank = 1

| USA_E

1,0000
(0,00000)

| USA_REX_ULC -0,56960

Ly

(0,10839)
+1,2592
(0,061851)

These rsults indicate tht the long-run gxort price andncome elasticities estiates are,

respetively: -0,57and +1,26.

The short-run export price and income elasticiies estimatesare, respetively: +0,08 and

+2,17. The shairun price elasticit presentsaswe can see, a positive unexpectaphsi

The Error Correctionterm coefficientis -0,34 it is staistically significant and exhibits the

expected negtive sgn.

The Durbin-Watson test is: 1,68 while the Adjusids 0,73.

The following graph plots the residuals of tlystsm for each variable:
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Figure 3.D (1). USA residuals.Source Author’s daboration.
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3.E) Estimatesfor Japan:
Model A with |_JP_REX:
VECM system, 4 lags

1991:1-2012:1 (T = 85)
Cointegréion rank = 1

| JP_E 1,0000

(0,00000)
| JP_REX -0,54663

(0,12342)
|y +1,3425

(0,082945)

These rsults show thathe longrun export price ad income elasticities estates are,

respetively: -0,55and +1,34.

The short-run export price and income elasticites estimatesare, respetively. +0,23 and
+1,66.

The Error Correctionterm coefficient is -0,28 it is stdistically significant and exhibits the

expected negtive sgn.
The Durbin-Watson test is: 2,02 while the Adjusids 0,57.
Serial correlation test:

Equation 1:
Ljung-Box Q' = 0,14413 with p-value = 0,998

Equation 2:
Ljung-Box Q' = 0,20198 with p-value = 0,995

Equation 3:
Ljung-Box Q' = 0,26248 with p-value = 0,992

The null hypothesisof no serialcorrelationcanrot be rejected(critical valuefor alpha=0,05:
0,71).

The following graph plots the residuals of tlystesm for each variable:
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Figure 3.E. Jajan, residuss. Source: Athor’s eleboration.

Model B with |_JP_REX_ULC:

VECM system, 4 lags
1991:1-2009:3 (T = 75)
Cointegation rank = 1

| JP_E 1,0000
(0,00000)

| JP_ REX_ULC -0,37445
(0,10596)

|y +1,3936
(0,099315)

Theseresults show that the long-run export price and income elasticiies estimatesare,

respetively: -0,37and +1,39.
The short-run export price and income elasticgistémates argespectively-0,06 and +0,32.

The Error Correctionterm coefficientis -0,34 it is staistically significant and exhibits the

expected neggive sgn.
The Durbin-Watson test is: 1,95 while the Adjusids 0,51.

The following graph plots the residuals of tlystsm for each variable:
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Figure 3E (1). Jgan, residals. Soure: Autha’s elaboration

Serial correlation test:

Equation 1:
Ljung-Box Q' = 1,12126 wh p-value = 0,891
Equation 2:
Ljung-Box Q' = 4,54334 wh p-value = 0,337
Equation 3:

Ljung-Box Q' = 0,910473 wth p-value = 0,923

The Q-statisti€® hasthe null hypahesisof "no serialcorrelation$ (up to thelagsusedfor the
test,which hereare4). Hence eachp-valueindicaesthat thereis no serial correlationsince

you cannot reject the null.

3.F) Estimatesfor UK:

Model A with |_UK_REX:

% The critical value is 0, 7723 with alpha = 0,05
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VECM gystem, 4 lags
1991:1-2012:1 (T = 85)
Cointegrdion rank = 1

| UK_E 1,0000

(0,00000)
|_UK_REX -0,83580

(0,23341)
|y +1,5977

(0,11809)

These rsults show thathe longrun export price ad income elasticities estates are,

respetively: -0,84and +1,60.

The short-run export price and income elasticites estimatesare, respetively. +0,07 and
+0,02.

The Error Correctionterm coefiicient is + 0,03 but it is not statisticallysignificantand does
not exhibit the expected negative sign. The Dukbatson test is1,99.

The following graph plots the residuals of tlystsm for each variable:
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Figure 3F. UK, residials. SourceAutha’s elabordion.

Serial correlation test:

Equation 1:
Ljung-Box Q' = 0,17032 v p-value = 0,997
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Equation 2:
Ljung-Box Q' = 0,26919 with p-value = 0,992

Equation 3:
Ljung-Box Q' = 0,80218 with p-value = 0,938

The null hypothesis of th Q-statistic no serial celation test cannot be egjted.

Model B with |_UK_REX_ULC:

VECM system, 4 lags
1991:1-2009:3 (T = 75)
Cointegréion rank = 1

| UK_E 1,0000
(0,00000)

| UK_REX_ULC -0,26215
(0,099019)

|y +1,6438
(0,084836)

Theseresults show that the long-run export price and income elasticiies estimatesare,

respetively: -0,26and +1,64.
The short-run export price and income elasticiéiggmates argespectively-0,09 and +0,73.

The Error Correction term coefficientis -0,07, it is statisticaly significant andit exhibitsthe

expected negative sign. The Durbin-Watson tesf98.1

The following graphs plot the residuals of tlystsm for each variable:
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Figure 3.F(1). UK, residals. Saurce: Author’s elatoration.

Serial correlation test:

Equation 1:
Ljung-Box Q' = 0,143582 wh p-value = 0,998

Equation 2:
Ljung-Box Q' = 0,97994 wf p-value = 0,913

Equation 3:
Ljung-Box Q' = 0,86938 v p-value = 0,929

According to the Q-statistic serial correlationttéise null typothesis of no serial correlation
can be accepted.

3.G) Estimatesfor China:
Model with |_CH_REX:
VECM system, 4 lags
1991:1-2012:1 (T = 85)
Cointegation rank = 1

| CH_E 1,0000
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(0,00000)
| CH_REX -1,9483

(0,30752)
|y +5,5794

(0,14078)

Theseresults show that the long-run export price and income elasticites estimatesare,
respetively: -1,95and +5,58.

The short-run export price and income elasticiies estimatesare, respetively: +0,27 and
+1,87.

The Error Correctionterm coefficient is -0,27 it is staistically significant and exhibits the

expected negfive sgn. The Durbin-Watson test is: 1,03 and theidR0,82.

Serial correlation test:

Equation 1:

Ljung-Box Q' = 20,8791with p-value = 0,000335

Equation 2:

Ljung-Box Q' = 0,94048 with p-value = 0,919

Equation 3:

Ljung-Box Q' = 0,477%ith p-value = 0,976.

The following graph plots the residuals of thedach variable:
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Figure 3.G. Chinaresiduals. Sarce: Author’s elatoration.
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APPENDIX 4
TheMarshall-Lerner condition and the J-curve effect

The Marshall-Lerner condition also known as the MLR condition (Marshall-Lerner-
Robinson) is at the heaot the elasticities appaah to the balance of geents. The condition

seeks to answer the following question:

. (when)doesa real depreciation(or a real devaluaion)®® of the currency improvethe

current account-balanas a county?

The MLR conditionstaesthat a real devaluationor a real depreciatiorof the curreng will
improvethe tradebalanceif the sumof the absolte valuesof elasticitiesof the demandfor

imports and the demand for exportshwiespetto the real exchange rate is greater than 1:
|EM| + |EX| > 1

where EM is the demand for imports elasticiy and EX is the is the demandfor export

elasticity.

This conditionrests ortwo fundanental assumpins. the firstis that westart froma situation
of balarced tade; thesecondis thatthe suppy elasticiies are infinie. Thisimplies hat, if the
initial situationis a trade deficit, thenthe MLR conditionis a necessg but not sufficient

stability condition.

Evenwhenthe MLR condtion is met,andimprovementultimately occus, it may be that at
the begnning trade balancedeterioratesbefore it subsequengl improves. Thereis some

support in theoryor this pattern, known as tidecurve effect

In theory, the impact of a real exchangeate depreciation on the tradebalancels commony
believedto follow a J-curve Accordingto this view, a curreny depreciationimprovesthe
tradebalancein the long run but worsensit in the shortrun. The initial deteriorationin the
tradebalanceoccursbeause(i) curreny depreciabn increasesmport prices,while export
pricesare sticky in the sellers’ curreny and (ii) tradevolumetends to respondslowly to a
change in relative prices.

To betterexplain the J-curve phenomenonit canbe saidthat, at the momentof depreiation,

thereis a price effectdueto higher pricesof importedgoods:sincethere canbe somedelays

* We tdk about reatlevaluatim in fixed exchange rees and breal depeciation in floathg exchage ates.
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in transactionsvhich havebeenorderedseveraimorths before, the valueof importsincrease

in the short-run.

Later,whentradershavehad sometime to changetheir strategy, they integratetheir lossin

competitiveness$aceto face to goodsproducedabraad. This produces a quantity effect the
volume of importsdecreasewhile local productionis probablyincreasedo satisfy demand.
In this way, adjustmenbf quantitiestradedare slower to adjustthanare changesn relative
prices.It is expectedthat the final effectin the longrun is a netimprovamentin the trade

balance.

The phenomenors namedthe J-cuive effect beausewhena country’s nettradebalanceis
plottedon the verticalaxis andtime is plottedon the horizontalaxis, the response othetrade

balance to a devaluation or depreciation lookstlieecurve of the letter J.

Thereare numerousempirical studiesexploring both whethercurreny depreciationleadsin
in the long run to trade balanceimprovement,and if so, whethera J-curve patternoccurs.
Thesestudiesinvestgae differentkind of econonies suchasdevelopedcountriesemerging
East-Europearand Asian economies,as well as few developing African countries. Their
findings are mixed and, as always, it is up to emprical evidenceto supportor reject the
occuring of the J-curve effect (Pertravand Gligoré, 2009).

According to the abovementionedtheories,one of the policy optionsto improvethe current
accountis depreciation,which involvesthe deliberate reductionin the value of a country’s
currengy. Thistype of policy encouragesonsumergo alterthedistributionof their spending:
that is, it is basedon an expenditureswitching process.Expenditureswitching, indeed,
encouagesconsumerdo switch away from importsto domesticay producedproductsand
this will leadto afall in import demand Contempaoaneous}, afall in the exchangeatewill,

ceteris paribusreduce eport prices encoaging export demand.

It is eay to seethatthe mainviewpointsof the debateon the resultsof an appropriatgolicy
end up to two: thaswho believe in the posie effects of a currencdepeciation on therade
balanceandthosewho don't. If the exchamge rate of an econony affectsaggregatelemand
throudh its effect on exportandimport prices,policy makersmay exploit this connectiorby

deliberatey altering exchange rates tfluencethe macro-economic environment.
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Price elasticiy estimatesarethereforeclearly fundamentahot only for forecastingpurposes
andhence for theimplementationof a correctpali cy, but alsofor the a posteriori evaluation

of its effectiveness.
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