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Abstract This paper provides an update on the exchang@aatethrough (ERPT) estimates
for 12 euro area (EA) countries. First, based certguly data over the 1990-2012 period, our
study does not find a significant heterogeneitythe degree of pass-through across the
monetary union members, in contrast to previousigcap studies. As we use a longer time
span for the post-EA era than existing studies thinot surprising, since the process of
monetary union has entailed some convergence tewandre stable macroeconomic
conditions across euro area (EA) member state@n8ewhen assessing the stability of pass-
through elasticities, we find very weak evidenceaafecline around the inception of the euro
in 1999. However, our results reveal that a downtran ERPT estimates became apparent
starting from the beginning of the 1990s. This obsé decline was synchronous to the shift
towards reduced inflation regimes in our samplecadintries. Finally, we notice that the
distinction between “peripheral” and “core” EA eoomes in terms of pass-through has
significantly decreased over the last two decades.
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1 Introduction

The study of the degree of exchange rate passghr@RPT) into import prices is of great
policy interest in the euro area (EA) context. Agport prices are a principal channel through
which movements in the euro affect domestic pranes hence also the variability of inflation
and output, the issue of pass-through has impontapiications for variations in price level
developments within the monetary union. A commoonhaxge rate shock may impact EA
member states differently depending on their redpecelative patterns of external exposure
and openness to trade outside the euro zone. Tihashieving its target of medium-term
price stability for the whole EA, the single morrgtpolicy of the European Central Bank
(ECB) must factor in the extent to which euro exgierate changes affect import prices.

It is of special significance that the continuoepiéciation of the euro (about 20% on
a trade-weighted basis in the first two years) esitg introduction has raised concerns that it
might increase risks to price stability. The weakgrof the exchange rate of the euro is likely
to put upward pressure on import costs and prodpcees, which can lead to higher
consumer prices. The concern about single currdepyeciation affecting price stability has
been clearly expressed by the monetary authoritthen EA. In fact, the ECB cited the
inflationary effects of a lower value of the euafactor behind its tightening of monetary
policy in 2000" This outcome raised important questions regardhe magnitude and
stability of ERPT since 1999, and, mainly, whetli& members will be differentially
affected or not by changes in the common exterxethange rate. There has been a growing
interest in European ERPT in recent years. Stucheslucted for the case of EA countries
include Hifner and Schroder (2002), Hahn (2003)dekton (2003), Campa et al. (2005),
Campa and Gonzalez (2006), and Farugee (2006)minom drawback of these studies is the
short time span available since the adoption ofetlm® in 1999. Therefore, in our study, we
propose an update to ERPT elasticities using aelotime period and more observations for
the post-EA era.

Another important issue in the literature is theserved decline in the sensitivity of
import prices to exchange rate movements in majdustrialized countries. Although the
creation of the single currency in the EA conséitla shift in both competition conditions
and monetary policy, the European ERPT studiesyditeg Campa et al. (2005) and Campa
and Gonzalez (2006), have failed to provide strevigence of a reduction in pass-through. In
fact, there are several factors which may lead ¢bange in the behavior of ERPT and thus
would explain why the responsiveness of importggibas moved down markedly in the last
two decades. An intriguing hypothesis was suggdsyetaylor (2000), who explains that the
shift towards more credible monetary policy andstadow-inflation regime would reduce the
transmission of exchange rate changes. This assumigtvery appealing and has received
strong empirical support in the recent literatisee(e.g. Gagnon and Ihrig 2004; Bailliu and
Fujii 2004; Choudhri and Hakura 2006). Nevertheldbe causes of the decline in pass-
through are difficult to pin down with certaintypéthere is an ongoing debate in this regard.
In their sample of 23 OECD countries, Campa anddig (2005) distinguish “micro-
economic” from “macro-economic” explanations. Theth@rs suggest that the product
composition of a country’s imports is more impottay far than macroeconomic factors such
as the inflation environment. That is, the shifttie composition of imports towards goods
whose prices are less sensitive to exchange rateements, such as differentiated
manufactured products, is the most important drofehe marked fall in pass-through. Given

! See the statements given by the ECB in conneti@ouncil monetary policy decisions between Fetyraad
July 2000.
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the variability of the empirical findings, we seledre to shed light on some of these issues by
revisiting the euro zone case.

The purpose of this paper is to provide new updteestimates of ERPT into import
prices for 12 EA countries using quarterly datardtie 1990-2012 period. First, we begin by
estimating a benchmark ERPT equation and analyhignain properties of the pass-through
elasticities in our sample. This enables us to @mpur results with those of the existing
empirical literature on the EA, such as Campa e{(24105), Campa and Gonzalez (2006).
These studies used a few observations only fomtbaetary union period (post-EA era);
hence, their results are updated here. Followimg itidividual estimate exercise, we assess
the cross-country differences in our EA sample yestigating whether the inflation level
and degree of openness of an economy, as poten#ato determinants, determine the
magnitude of the pass-through. Next, we verifystability of the sensitivity of import prices
to exchange rate movements over time. There aeraaeasons to believe that the degree of
pass-through has changed since the inception afuhein 1999. Among these explanations
are the reduction of shares of imports exposedckthange rate fluctuations and the increase
of the choice of the euro as a currency of denoti@naUnlike Gagnon and lhrig (2004), we
formally investigate for the decline of pass-thrbugsing structural break tests and rolling
window regression approaétrinally, we estimate our pass-through equatiorr alféerent
time periods and compare results with those obdaover the benchmark period.

The rest of the paper is structured as followstiSe@ briefly reviews the literature
on ERPT. Section 3 provides some theoretical cenaitbns. Section 4 explains the
empirical strategy and data sets used. Sectiop&tseestimates of ERPT to import prices,
discusses the connection with some macroeconomiables, and investigates the potential
decline in pass-through elasticities. Section @rsfsome concluding remarks.

2 Overview of theliterature

The mechanism of ERPT has long been of interesthasdspawned many studies over the
years. Acknowledging the significant economic htere, we survey only a few important
studies concerning pass-through to import pricas d@he frequently cited. The early literature
was mostly composed of papers dealing with ERPJ import prices from a microeconomic
perspectivé. In that vein, industrial organization charactécistsuch as the presence of
imperfect competition and price discrimination mernational markets are the main factors
explaining incomplete pass-through. In seminal pap®ornbusch (1987) and Krugman
(1987) justified incomplete pass-through as arisiram firms that operate in a market
characterized by imperfect competition and adjbstrtmarkup in response to an exchange
rate shock. As is well-known, the markup dependghenelasticity of demand for a given
product, which, in turn, is determined by competpdces. Facing a change in the exchange
rate, producers can decide whether and to whatedetire markup should absorb these
changes. When the currency of the importing couistdepreciating, a foreign firm might cut
its price by reducing its markup, in order to diabiits price in terms of the importing
country’s currency, in which case pass-througress Ithan complete. It is important to note

2 Also, contrary to our study, Gagnon and lhrig @0@ocus on the transmission of the exchange rate
movements to consumer prices.
31tis noteworthy that most of the early pass-thtoliterature focused on traded goods prices suémpart or
export prices and very little on consumer price ERP
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that the micro-based literature has a partial-édmuim approach; in other words, it focuses
on the response of prices to an exogenous moveémérg nominal exchange rate.

Although the degree of pass-through has played raraterole in debates in
international economics for a long time, the questof whether pass-through can be
influenced by the macroeconomic environment, anghiticular, the role of monetary policy,
IS a more recent occurrence. The emerging maaralire has focused on the issue of the
relatively widespread and on-going decline in ERRTpopular view in this regard has been
put forward by Taylor (2000) who provides a modélene lower pass-through is caused by
lower perceived persistence of inflation. The mpegsistent inflation is, the less exchange
rate movements are perceived to be transitory hadrtore firms might respond via price
adjustments. Thus, countries with credible and-iaflationary monetary policies tend to
experience lower ERPTSeveral empirical studies were very supportiva aflor's view®
For instance, Gagnon and lhrig (2004) explore thationship between pass-through to
consumer prices and inflation stabilization in enpke of 20 industrialized countries over the
period of 1972-2003. They find that pass-througimegelly declined in the 1990s and
countries with low and stable inflation rates témdhave low estimated rates of pass-through.

Furthermore, Taylor’'s hypothesis has been thealgtiexamined in the context of the
new open-economy macroeconomick this type of framework, ERPT will depend on
different pricing strategies, namely whether theeiign exporter follows a producer currency
pricing (PCP) or local currency pricing (LCP) sérgy. When prices are determined in the
exporter’s currency (PCP), pass-through tends tmbeh greater than when prices are set in
the importer’s currency (LCP). In the extreme ca$ea purely exogenous exchange rate
shock, ERPT would be one under PCP and zero un@é&. Ut is worth noting that this
literature connects macroeconomic and microeconofaators. Devereux et al. (2003)
developed a dynamic general equilibrium model higkithe extent of pass-through to
monetary policy. They conclude that countries Watl relative exchange rate variability and
relatively stable monetary policies would have theurrencies chosen for transaction
invoicing. In this case, prices are sticky in therency of the importing country (LCP), and
pass-through tends to be low. However, ERPT woeldhigher for importing countries with
more volatile monetary policy. Prices will be presethe currency of the exporter, which
entails the prevalence of the PCP strategy, and BRPT will tend to be highHowever,
Ihrig et al. (2006) warn against the LCP hypothe&gsa matter of fact, exporters may choose
to invoice in the currency of the destination mariceshield the price paid by their clients
from exchange rate movements in the medium-termveier, over the long run, in the case
of a protracted appreciation of the exporters’ ency, they will have to adjust their local
currency price to keep their margins in the black.

However, there is a serious debate on the prewalehenacroeconomic factors vs.
microeconomic factors. Goldberg and Tille (2008)vde empirical evidence suggesting that
the choice of invoicing currency is influenced mosethe product composition of trade than

* As an alternative to this approach, structural meatutoregressions (VAR) have become increasingpujar
as a method to estimate ERPT (see e.g. &dez2007). One reason for using the structural VARraaph is
that it takes explicit account of the endogeneitythee exchange rate and allows for the estimatibpass-
through to a set of prices, such as import pripesglucer prices, and consumer prices, simultangousl

® This explanation seems to bear more on pass-thrmugbnsumer prices than on pass-through to ingrases.
® Most of these studies consider the pass-througbrieumer prices.

" This strand of literature is based mainly on thest@d and Rogoff's (1995) seminal Redux model
incorporating imperfect competition and price iremto a dynamic general equilibrium open-econanodel.
8 A similar finding was obtained by Devereamd Enge{2002).
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by macroeconomic factors. If trade is largely hoerogpus, the role of macroeconomic
variability in invoice currency choice is substatifi damped. For producers, the most
important driver of invoice currency selection Wik the need to have their goods priced the
same way as other competing producers price thettysts. The same view was emphasized
by Campa and Goldberg (2005) in their studies gfdartiprice pass-through in 23 OECD
countries. According to the authors, macroeconovaigables - levels of inflation, money
growth rates or country size - are weakly correlatith changes in pass-through, and are not
of first order importance in explaining pass-thrbwgyolution within the OECD over the past
25 years. Furthermore, there is substantial evelghat the shift in the composition of
imports towards goods whose prices are less semditi exchange rate movements has
contributed to a fall in pass-through in many coiestin the 1990s. Marazzi et al. (2005),
however, take a somewhat different view. Accordioghe authors, “the Campa-Goldberg
compositional-change hypothesis” may explain sdmé certainly not the lion’s share of the
decline in pass-through in the United States. Phisnomenon can only explain about one-
third of the decline in pass-through to U.S. impprices. Marazzi et al. (2005) provide
evidence suggesting that China’s surging exportthéoUnited States may also be partly
responsible for the low levels of observed passtitn in the U.S. economy.

A host of other hypotheses have also been put fonas factors causing incomplete
or declining ERPT to import prices. Mann (1986) ulbented that the increased usage of
exchange-rate hedges may shield a firm from exahaaig shocks, thus allowing the firm to
avoid passing such shocks to consumers. Althouglgihg can allow firms to postpone
passing through an exchange rate shock, in the neamga sufficiently large and permanent
exchange rate shock will have to be passed thraagimporters. Another argument for
incomplete pass-through is related to cross-bopdeduction arrangements (Bodnar et al.
2002). If production takes place in several stagesoss many countries, the costs of
producing the final good are incurred in severatencies. This can explain incomplete pass-
through as long as all of these currencies do rpémence a common appreciation against
the currency of the export destination. Finallyeaent paper by Gust et al. (2010) suggests
that the process of international globalizatioelitsnay induce a fall in pass-through. In their
model, lower trade costs (interpreted broadly asremsed globalization) increase the
exporting firm’s relative markup, which in turn@ls the firm’s prices to be less sensitive to
exchange rates yielding lower pass-through.

3 Theoretical framework

The theoretical framework used here follows Fean$t989) and Coughlin and Pollard
(2004). The model is set in the context of a pds®Eriminating monopolist, and it is a partial
equilibrium. Let us consider a domestic importiragiatry that imports a differentiated good
q™ from a monopolist foreign firm that is facing coetiion from a good substitutein the
importing country. Assuming that the differentiatpobductq™ is weakly separable from
other goods in the consumer’s utility function, onpdemand of goog™ can be expressed
as follows: g™ (p™,p% Y™), wherep™ denotes the import price @f™ in the domestic
currency,p” is the domestic currency price nfandY™ is the income or expenditure on all
goods in the importing country. At the same tinhe, foreign exporter firm produces gogtl
for sale in its local market with the following lic(foreign) demandg* (p*, Y*) wherep* is
the foreign currency price of the good artl is the income or expenditures on all goods in
other countries.



In this economy, the googl is produced only in the foreign country, and irgpate
allowed to come from both domestic and foreign ¢oes. Thus, factor prices in the foreign
countryw*, will depend on the exchange rate(number of units of importing country’s
currency per unit of foreign currency). The foreijrm’s cost function is given by
c(Q,w*(e)), whereQ is the total quantity produced for both domestid doreign markets
(Q =q™+ q*). Costs are assumed to be homogeneous in degree fawtor prices, so they
can be written afQ,w*(e)) = w*(e)$(Q). The foreign firm maximizes profits in its own
currency, treatingz and Y™ as exogenousThen, the profit maximization problem can be
stated as:

maxIl = p*q* + e 1p™q™ — w*(e)9(Q) e
p*.p™

The first-order condition with respect to the pricehe foreign markep”*, yields:

O * ,5qx_0 2

X X

p=4q

with respect to the import price in the importirguatry,p™, is

_ 1 0™ . 0q™

EqQ. (2) can be rewritten as:

6q* 1 .
x. X I | I —
P Sp [p (1 sx>] wi¢ =0 )
and Eqg. (3) as:
m. 5qm -1,,m 1 1 L . 0 5
Prism|e P —m)| WP = (5)
wheres! = (gql pl) is the elasticity of demand with respect to pfarei = x, m.

Knowing that markup over marginal cost is definegia= ( £ ) the first order condition
regardingp* becomes:

x, 94
p Sp*

[——Wd)]—o 6)

° Foreign and domestic firms are assumed to aceasahd competitors.
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and forp™:

—w¢| =0 )

m. 5qm e—lpm
p '5pm um

Then, according t&q. (6) and (7)prices in each market can be expressed as:

X

p* = w'e.u* (8)
p™ = ew'dp.u™ €))

Solving profit maximization yields the standard diiion that the price in each
market, that is, foreign and domestic, is deterchibg a market specific markup!, over
common marginal costy*¢ . Our primary focus is on Eq. (9). This equationwsh that the
import pricep™ (which is expressed in the importing country’'sreacy) depends on three
factors: the bilateral exchange rate between inep@md exporter, the marginal cost, and the
markup of price over marginal cost. Note that tkpogter’s marginal cost and markup may
change independently of the exchange rate. Foannst a change in the cost of a locally
provided input (in the foreign country) can shiftetmarginal cost. Also, adjustments in
markups may occur in response to changes in vasafypecific to the importing country,
namely, demand conditiori§™ and the price of the competing prodwét so that:u™ =

um (Y™, p?).
4 Econometric model and data

In this section, we focus on the empirical modeldug estimate the degree of pass-through,
which stems from the analytical framework preserietbre. As stated by the import price
Eq. (9), in estimating ERPT, it is necessary tdaimthe exchange rate effect from other
effects, namely the exporter’s cost shifter, theanter's demand conditions, and the price of
the domestic competitor. Thus, we can present tganaents of the import price Eq. (9)
through a log-linear regression specification samito that tested throughout the ERPT
literature, namely

pet = Bo + frec + Bowi + B3Z; + &, (10)

wherep{* t are domestic currency import prices,is the exchange rate;; denotes variable
representing exporter costs, afidis a vector including demand conditions and coitgret
prices in the importing country among other contraliables, and; is white noise. As
discussed by Campa and Goldberg (2002), biasechasts of the pass-through coefficient
could arise if foreign costs or proxies for markae correlated with exchange rates but
omitted from the regression. Variants of Eq. (1@ widely used as empirical specifications
in the pass-through literatut® While the general approach is very similar in pseugh
studies, there are a few differences between tlegrarding the specification and the list of
control variables. Our primary concern in this stud the pass-through elasticity which
corresponds to the coefficient on the exchangefzabe Eq. (10).

19 See for instance Goldberg and Knetter (1997) feuraey of this literature.
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To better understand how the magnitude of ERPTieitysis determined, the second
order conditions for profit maximization (1) can biged to assess the effect of a change in the
exchange rate on the import price. Supposing thargimal costs are constamé¢ = 0,
ERPT elasticity can be derived as follots:

op™ e 1+ nw*e
ERPT=——=———>0. (11)
de pm 1 —npHm

%% <0 andnp¥™ = ‘;‘;—:Z—: < 0 are the elasticity of import prices with
regard to the exchange rate and the elasticityhef markup with regard to the price in
domestic country currency, respectively. Accordiag11), pass-through elasticity crucially
depends on the behavior of marginal cost and markugeneral, ERPT is positive in the
sense that a depreciation in the importing coustcyirrency { e) increases the import price
of a good, while an appreciation of the currencluedl e) raises the price of the imported
good? Eq. (11) suggests that full pass-throuRRT = 1) is a special case. If marginal cost
is not affected by exchange rate fluctuatiomé ¢ = 0), i.e. the foreign producer uses only
local inputs in the production process, and if marks constan{n*™ = 0), pass-through
would be complete. In the case of higher sengjiiitmarginal costs to exchange rate, that is
whenn*'¢ = —1, ERPT will be equal to zero. Besides, in the aafsextreme sensibility of
markup to domestic currency import prigg*™ — —x), foreign exporters offset exchange
rate changes by adjusting markup, and then ERRIs tienzero.

where nW'¢ =

Therefore, as regards our empirical specificatian E0), it is clear that ERPT
coefficient,5;, is expected to be bounded between 0 and 1. &kif a one-for-one pass-
through to changes in import prices, known as aptete ERPT, is given bg; = 1. In this
case, exporters let the domestic currency impacepraffected by exchange rate fluctuations.
However, when exporters adjust their markup, aigdadr incomplete ERPT occurs and
B1 < 1. It is important to note that markup setting igum influenced by other factors, such
as macroeconomic conditions in the importing courfeor instance, recent empirical studies
gave supportive evidence that pricing strategiesoofign firms depend on the inflation
environment in the destination market. Countriethwiable and low inflation levels would
have their currencies chosen for transaction inmgjcleading to lower pass-through into
import prices->

In our investigation, the degree of pass-throudb import prices is estimated for 12
EA countries: Austria, Belgium, Finland, France, r@any, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, and Spain. Wesider the same country sample as in
Campa et al. (2005) and Campa and Gonzalez (2Bl@&)ever, for the latter studies, the time
period estimation covers only up until mid-2004olr analysis, we provide up-to-date ERPT
estimates for the main members of the monetaryrnuiibe period of estimation corresponds
to the interval that spans from 1990:3 to 2012:#hgisjuarterly data. This allows us to
compare our estimates with existing results for &Aintries. For each country, data was

1 The derivations of ERPT elasticity are given inrendetail in Appendix A.

12 As explained by Coughlin and Pollard (2004), ttés be generalized as long as marginal costs are no
decreasing in outputp” > 0. However, in the case of decreasing marginal o@sts< 0) and an elasticity of
input costs with respect to exchange rate infedoef (n¥'¢ < —1), ERPT may be negative.

'3 Further discussion of this issue is provided ittise 5.
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collected from the IMF’s International Financialagstics and the OECD’s Main Economic
Indicators and Economic Outlook.

Concerning our dependent variable, namely domasiort prices, we use the price
of non-commodity imports of goods and servicessTiepresents the import prices of core
goods by excluding primary raw commodities becaofs¢heir marked volatility. For the
exchange rate of all the countries surveyed, wel@ntpe nominal effective trade weighted
series, with an increase meaning a depreciatioth@fnational currency, and a decrease
meaning an appreciation. Next, the marginal cos$tdomign producers are difficult to
measure since they are not directly observable tlaunsl need to be proxied. A conventional
practice is to use a weighted average of traden@ar't costs as in Campa and Goldberg
(2005) and Bailliu and Fujii (2004). Following thithe foreign costs of each EA country’s
major trade partners are derived implicitly frone thominal and real effective exchange rate
series as followsw; = q; — e; + ulc;, whereulc, is the domestic unit labor cost (ULC) and
q: is the ULC-based real effective exchange rateefsithat the nominal and real effective
exchange rate series are trade weighted, this ppoayides a measure of trading partner
costs, with each partner weighted by its importamceéhe importing country’s trade. As
regards the foreign firm’s markup, in our benchmsplecification, we use the output gap, as
the difference between actual and HP-filtered gm@sestic product (GDP), to proxy for
changes in domestic demand conditith$o check the robustness of the benchmark model,
in addition to the output gap, we have includeddbmestic producer pricegi, as a proxy
for the competitor prices in the importing coun{symilar to Olivei 2002; Bussiere 2013,
among others). Additionally, to check the relidlgilof the output gap as a suitable proxy for
the domestic conditions, the real GDP (as in Campal. 2005) can be used instead.
Furthermore, as is well-known, changes in the exgharate also influence import prices
indirectly through their effects on commodity pscelo consider such a channel as a
robustness test, we have included oil prieggs (in U.S. dollars) as an additional explanatory
variable in the pass-through equation. As explaingdhrig et al. (2006), when it was not
possible to find the import prices of core goods #xclude all primary raw commaodities, the
inclusion of commodity prices indexes, such aspoites, as independent variables should
mitigate some of the noise generated by theseiolamponents. All the robustness tests
with different specifications of ERPT equation egported in Appendix B°

Another concern in the ERPT equation is relatethéofact that foreign costs and the
exchange rate would have the same coefficient, hydipe- 5,, as predicted by the
theoretical framework in Hooper and Mann (1989).phactice, this restriction does not
necessarily hold, since exchange rates are morabl@ithan costs; thus, the extent to which
they are passed onto prices may differ (see Atlala@and Menon 1995, for a discussion). To
test for the restriction on whether parameterh@édxchange rate and foreign costs are equal
or not, Wald tests are subsequently conducted.

Finally, we check for the stationarity of our kegriables. Augmented Dickey Fuller
(ADF) and Zivot and Andrews (1992) stationary tegfgorted in Table A2 in Appendix C
indicate that most of the variables are integratedrder onel(1), except the output gap
which is by construction a stationary variableGiven that data are non-stationary, we

* HP-filter of the GDP series (as an estimate oéptial) was constructed using a smoothing paranoéter
14.400.

!> The additional control variables, i.e. producecesi and oil prices, are not considered in our beack
model in order to avoid multicollinearity issue®rfnstance, we found that the correlation betwiberoutput
gap measure and the producer prices is quite high.

'® The zivot and Andrews (1992) test allows for omgjke break under the alternative hypothesis.
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investigate the possibility of cointegration betwaariables at different levet§.To achieve
this, in addition to the Engle and Granger (1985t {EG hereafter), we also employ the
Gregory and Hansen (1996) test (GH hereafter) #tlatvs for structural breaks in the
cointegrating vector. As reported in Table A3 inp&pdix C, there is weak evidence of
possible long-run equilibrium relationships amohg tvariables; indeed, the residuals of the
ERPT equation at all levels are non-stationarynfiost of the countries in our sampfeThis
confirms the existing findings of the literature¢sCampa and Goldberg 2005; Campa et al.
2005; Campa and Gonzalez 2006, inter alia) but witbnger sample of data. Consequently,
in what follows, first differences of variables atensidered. Besides, since data are not
seasonally adjusted, quarterly dummy variablesimckided to capture possible seasonal
effects. Eventually, the import-price inflation eqion has the following form:

Ap™ = By + BilAe; + B Aw; + Bsgap, + quarterly dummies + &, (12)

and is estimated using Generalized Least SquaréS)(® take into account possible
autocorrelation or heteroscedasticity in the resisit?

5 Assessing ERPT intoimport prices
5.1 Resultsfrom the benchmark model

The estimation results of Eq. (12) over the 19902feriod are summarized in Tablé®1.
Overall, the estimation results show that the c¢oeffits of the key variables are statistically
significant with expected signs, namely the excleangte depreciation and foreign costs
positively affect domestic currency import pricd$ie exception is the output gap which is
found to be positively significant only for 4 out 1?2 EA countrie$! This puzzling result has
already been pointed out throughout the ERPT titeea(see e.g. Bussiére 2013). Turning to
the estimated ERPT coefficients, we observe tha&® ERlasticities are positively significant
in all EA countries and bounded between 0.28% Afastria) and 0.59% (for Italy). Contrary
to previous empirical studies, we do not find a eviteterogeneity in the degree of pass-
through across the 12 EA countries (see Fig. 1). iRstance, a significant degree of
variability in ERPT estimates across EA countriesweported in Campa et al. (2005) and
Campa and Gonzalez (2006). Besides, we find that aherage of the exchange rate
transmission into the aggregate import prices isgketp 0.43%. In other words, a 1% increase

" Note that we have also implemented the efficient-toot test suggested by Elliott et al. (1996) ahd
Kwiatkovski-Phillips-Schmidt-Shin (KPSS, 1992) tesecently extended by Carrion-i-Silvestre and $ans
(2006), and we have obtained very similar resulés, the existence of a unit-root in most of theialales.
Moreover, unit-root tests applied to variables takefirst differences confirm the stationarityadf variables.

18 We obtained similar results using the well-knowintegration tests of Johansen (1988, 1991), natrteg
here to save space.

91t must be emphasized that when including prodymées in Eq. (5), the use of instrumental vagabl
estimators may be more accurate. Indeed, doméstis Eompete against the exporting firm, taking léheel of
import prices into account, and producer domesiiep may need to be treated as an endogenousseg(see
Bussiere 2013). However the implementation of imsgntal variable techniques using lagged domestidyzt
prices as instruments shows that the results asesimilar to the GLS estimator. This is also comiéd by the
implementation of the Hausman test (1978). Thathy, in what follows, parameters are estimated€h S
and not instrumental variable methods.

%0 Because of data availability, the estimation pri® 1990:3-2012:3 for Austria and Ireland, and (:89
2012:2 for Greece.

2L Higher domestic demand would tend to raise impddes.
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in the rate of depreciation of domestic currenages import prices by 0.43% on average in

our EA sample.

Tablel GLS estimation results from pass-through equatier @990:3-2012:4 and Wald

tests
Austria  Belgium  Finland France Germany Greece
Constant 0,028 -0,001 -0,006 -0,004 -0,004 0,009
(0,000) (0,808) (0,126) (0,018) (0,026) (0,001)
Ae, 0,287 0,428 0,323 0,372 0,379 0,476
(0,000) (0,000 (0,000) (0,000) (0,000) (0,000)
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
Aw{ 0,428 0,607 0,515 0,624 0,583 0,721
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
gap; -0,014 0,311 0,039 0,061 0,024 0,090
(0,888) (0,003) (0,622) (0,480) (0,468) (0,266)
Observations 81 82 82 82 82 78
R? 0,891 0,572 0,320 0,653 0,703 0,607
Wald Test 10,363 19,308 10,338 72,496 35,429 42,168
p-value (0,002) (0,000) (0,002) (0,000) (0,000) (0,000)
Ireland [taly L uxembourg Netherlands  Portugal ~ Spain
Constant 0,006 0,005 0,011 -0,001 0,002 0,000
(0,114) (0,026) (0,010) (0,737) (0,467) (0,885)
Ae, 0,423 0,586 0,448 0,404 0,460 0,553
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
Aw} 0,329 0,771 0,656 0,637 0,693 0,664
(0,002) (0,000) (0,000) (0,000) (0,000) (0,000)
gap; 0,145 0,170 -0,088 0,119 0,019 0,100
(0,054) (0,048) (0,319) (0,032) (0,776) (0,359)
Observations 81 82 82 82
R? 0,422 0,795 0,292 0,734 0,649 0,590
Wald Test 2,783 29,763 9,756 94,667 50,018 5,647
p-value (0,099) (0,000) (0,003) (0,000) (0,000) (0,020)

Note. Estimations are based on Eq. (12). Numbers inntlaeses arp-values. For the exchange rate coefficient,
p-values in parentheses are based on the null hggistof zero ERPT, i.él,: §; = 0, while p-values in square
brackets corresponds to the null of full ERPT,Hg.5; = 1. The Wald test is performed féiy: g, — 8, = 0.

Our estimates of ERPT are slightly lower in comgami with Campa et al. (2005) and
Campa and Gonzalez (2006). In the latter papeesstiort-run pass-through elasticities are
close to 0.66% on average for 11 EA countffeShis outcome is not surprising since the
mentioned studies used fewer observations thanoderdhe Economic and Monetary Union
(EMU) era (Campa et al. (2005) until mid-2004 arainpa and Gonzalez (2006) until the end
of 2001). Since the process of monetary union Ingagiled some convergence towards more

22 |n Campa et al. (2005) and Campa and Gonzalez6j2@elgium and Luxembourg are treated as a single
country.
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stable macroeconomic conditions, fing a relatively low and lesdispersed ERPT across |
member states is expected.

Moreover,in Table 1, we test for the prevalenceanLCP versus PCP strategy. L(
represents a null hypothesis of zero -through, namely,: 8; = 0, whereas PCP implies
pass-through of unitynamelh Hy: 8, = 1. Our results show that both LCP and F
hypotheses are strongly rejected in all EA coustriecording to our results, partial ERP1
the best description for import price responsivertesexchange rate changes in our cou
sample. For 23 OECD countriecCampa et al(2005) support this view in the sh run;
import price reactionsre significantly different from zero in 20 out @8 countries an
significantly different from one for 18 out of 2®untries. However, the ators found that
LCP hypothesis is not rejected for Austria, Belg, and Ireland, while the hypothesis of f
ERPT (PCP strategy) is accepted for Finland. Nbedss, the time span Campa et al.
(2005) covers the period from 1975 through 2003¢ckvkontains a longer period prior the
EMU but fewer observations in the p-EA period.

As predicted by some theoretical mo, we have also tested for the restriction
equality of exchange rate and foreign price coffits,namelyH,: f; = S, (see Hooper and
Mann, 1989). According tthe Wald test results (the last tioes in Table 1), the hypothe:
of equal parameters is rejected for our entire tgusample. This outcome is in line w
most of theempirical studiethat argue that exelmge rates are more volatile than costs,
therefore imposing such restricts does not necessarily hold (s&thukorole and Menon
1995).

0,6
0,5
0,4
0,3

0,2

0,1

Fig. 1 ERPT elasticities in EA countries over 19¢-2012:4.Source: Personal calculatic

Regarding the rokainess chess, the results obtained from HG2) seem to be robu
to the inclusion of producer prices as an addiliomeplanatory variable to proxy fi
competitor prices in the importing country (sTable A4 in Appendix [P It must be pointed
out thatthe coefficients of the variable are quite low aad significantly different from zer
in all cases except for Greece. Similarly, whenimtduce oil prices ito the regression, this
does not significantlyalter the results of the benchmark specifon (seeTable A5 in
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Appendix D). However, we underline that ERPT caidints are slightly lower when oil
prices are introduced into Eq. (12). This is naopssing, since when commodity prices such
as oil prices are excluded from the regression p#ss-through coefficients capture both the
direct effect of the exchange rate on import priaed the indirect effect operating through
changes in commodity prices. Thus, taking this adoount, the latter channel would slightly
lower ERPT elasticity (see Marazzi et al. 2005jdlet al. 2006; Marazzi and Sheets 2007,
for a discussion). Finally, we replaced the outgap by the rate of growth of real GDP in
(12) as in Campa and Goldberg (2005). The resutstl the same, namely the coefficients
on output growth are insignificant in most cases] aven when it is the case, it does not
affect the other coefficients. We can thus consithet our benchmark specification (12)
successfully passed all standard robustness tests.

To give further insights on the role of inflatioagime, we can explore the expected
positive link between the degree of ERPT and tilation environment as argued by Taylor
(2000). For illustrative purposes, we plot the ER#dsticities against the mean of inflation
rate (rr;) for each country. Inflation is computed as the quarterly year-oaryehanges of
consumer prices index. In Fig. 2, we report theatation between pass-through and inflation
average over 1990-2012. Initially, we have exclu@@éece from the plot which may be
considered as an outlier due to its relative higlaiion level (7%) during this period.

A simple visual inspection of Fig. 2 reveals a clpasitive relationship in line with
Taylor's hypothesis. A weak degree of pass-throsgassociated with lower inflation rate.
While countries with high-inflation environment, uld experience higher degree of pass-
through. The linear approximation of this relatioipsyields®?

ERPT = 0229+ 007477,  R? = 0486

(0009 (0017

This result is robust to the inclusion of Greecee(sipper left subfigure in Fig. 8 in
Appendix E). Furthermore, when considering the pa8iation (inflation history) in EA
countries, i.e. over 1990-1998 or 1979-1989, theitpe correlation is still robust (see
subfigures in Fig. 8 in Appendix E). In all, oursudts support the view that more stable
macroeconomic conditions would entail a lower degrEERPT into import prices.

It is important to note that Campa and Goldberdd22®005) has reported a limited
role of macroeconomic variables, such as infladowironment, in explaining the extent pass-
through in their sample of 23 OECD countries. Aspbasized by the authors, ERPT is
influenced more by the product composition of antoys exports than by macroeconomic
factors. As a matter of fact, the hypothesis thatresponsiveness of prices to exchange rate
fluctuations depends positively on inflation sedm$&ear more on pass-through to consumer
prices than on pass-through to import prices (sgeG@houdhri et al., 2005; Ca’zorzi et al.,
2007; Gagnon and lhrig, 2004). Nevertheless, wewelthat the pricing decision of a foreign
firm, and therefore the choice between LCP and Bi&Regy, depend on the macroeconomic
conditions in the destination market. Countrieshvatable monetary policies are more likely
to have their currencies chosen for transactionioing, and hence more likely to have low
import-price pass-throug.

%3 Numbers between parenthesesamalues.

*In a new strand of literature, some empirical Esdjave a supportive evidence of a nonlinear attioTe
between pass-through and inflation regime (seeBeg.Cheikh and Louhichi, 2014; Shintani et al120
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Fig. 2 Correlation ERPT and inflation over 1990-2012 (@eeexcluded)Notes: y-axis: ERPT to

import prices estimated from Eqg. (12) over 1990204-axis: average of inflation over the same
estimation period.

Finally, we can explore another potential determire ERPT which is the degree of
openness of a country. Intuitively, it is expecthdt the rate of pass-through is positively
correlated with the openness of an economy. Tlgetgsresence of imports and exports in an
economy, the larger the pass-through coefficierite Extent of trade openness can be
measured as the ratio of exports and imports toedtimincome or computed as the import
penetration ratio, i.e. the participation of foreifyms in the domestic economy, measured by
the share of imports in domestic consumption. Haxefew are studies who provide a strong
evidence in this sense. For instance, in his VARIgtMcCarthy (2007) find a little evidence
that openness is positively correlated with ERPTdnsumer prices, while no evidence of a
statistically significant positive relationship WiERPT to import priceS.

In our EA sample, we aim to ascertain whether nopen countries would experience
a higher ERPT into import prices. The degree aldrapenness is computed as the share of
imports of goods and services in GEfBesides, it is known that since the creation @f th
single currency, the share of trade affected byhamge rate fluctuations has been changed.
Therefore, for more relevancy, on one hand, we flet correlation of ERPT with (total)
imports share over 1990-1998; on the other hamd¢dinrelation is set out with respect to the
extra-EA imports share over 1999-2012 (see Figin3fig 4, we report both total imports and
imports coming from outside the EA as a share oPGDis important to note that there is a
wide dispersion in terms of degree of opennessiirsample. For the total imports share over
1990-1998, Belgium has the highest openness whi#dedg has the lowest. When considering
the extra-EA imports over 1999-2012, the largerrsha found in Netherlands, while the

%5 Choudhri et al. (2005), Ca'zorzi et al. (2007)gBan and lhrig (2004) found no statistical linkwseen pass-
through to consumer prices and openness.

6 The data on the ratio of imports of goods andisesvto GDP are obtained from Eurostat and OECD'’s
Economic Outlook.
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lowest is recorded in Portugal. We see that theption of the euro has constituted a
changing in the part of trade exposed to exchamge fluctuations which may have a
consequence on the ERPT behavior after the creatitihre euro zone in 1999.

A cursory look to Fig. 3 shows that the statisticalrelation between ERPT and
openness is close to zero with a slight negatige. 9\ higher import share, as a proxy for the
degree of openneg®;), does not seem to be associated with a highenteafeERPT. The
linear approximation of this relationship yields:

ERPT = 044100003, R = 0008

(0000 (0780

when considering the total imports share over 1D998.

ERPT = 046400019, R?=005]

(0000 (0479
when considering extra-EA imports share over 199822

As mentioned above, the presence of a positive liekveen import openness and
pass-through finds only weak empirical support. @oéential explanation is that greater
imports penetration may imply higher degree of cefitipn for market share, thus implying
lower ERPT. In fact, as mentioned by Gust et aD1(®), the process of international
globalization leading to high share of traded goadd high import content would induce a
fall in pass-through. Following this reasoning, thethors explain that the higher trade
integration has reduced the market power of U.8dycers at home and squeezed their U.S.
profit margins.

i e ®ceu y=0.441-0.0002 ¢ & dev

20% 100% a% 5% % %

EA total imports (1990-1998) Extra-EA imports (1999-2012)

Fig. 3 Correlation between ERPT and degree of openrdaes: y-axis: ERPT to import prices
estimated from Eq. (12) over 1990-2012; x-axigoraf imports to GDP.

Along with this vein, Marazzi et al. (2005) expldimat the increasing presence of
China’s exports in the U.S. market may also belya#dsponsible for the low levels of
observed pass-through in the American economy acenteyears. Especially, competition
from Chinese firms may have constrained exportems fother countries from raising their
prices in response to the dollar’'s depreciatioadileg to lower degree ERPT than expected.
Given these arguments, it is not surprising to fiadevidence of strong association between
pass-through into import prices and degree of tcaness.
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5.2 Stability of ERPT elasticities

We raise the question of whether ERPT has changed ttime in EA countries. Several
macro studies have focused on the issue of thespidad and on-going decline in pass-
through. This decline has received more attentincesit has important implications for the
conduct and design of monetary policy. A frequenitgd example includes the case of some
industrialized countries, namely Canada, Finlanded&n, and the United Kingdom, which
experienced a considerable depreciation of theangd rate in the 1990s without consumer
prices being affected as much as was expected.cbmsnon experience has led to the widely
held belief that pass-through of exchange rate ggumto domestic inflation has declined in
many of these countries since the 1990s. For ountcp sample, there are many reasons to
expect a change in ERPT behavior. Especially sgamt is the fact that the founding of the
EA would entail a change in macroeconomic enviromnasd in the competitive conditions
(by increasing the share of goods denominatedarsiigle currency), and thus the extent of
exchange rate transmission would be affected aowugyd Therefore, it is natural to ask
whether the launch of the monetary union in 199%8titutes a break date in the pass-through
mechanism across EA countries.

5.2.1 Isthereastructural break around 1999?

A number of empirical studies have tested for tres@nce of a structural break around the
date of the inception of the euro. Using the parm#htegration approach, De Bandt et al.
(2008) provide evidence of a change around thedniction of the common currency (1998-
1999) or in the vicinity of the starting of the euappreciation against the U.S. dollar (2001-
2002). However, Campa and Goldberg (2005) and Cangasonzalez (2006) provide weak
evidence to back up the existence of a structueskbaround that time.

There are some factors that may lead to a chanie irate of ERPT. For instance, the
proportion of trade exposed to exchange rate momesBminished after the adoption of the
single currency, and this altered the degree ohoess in the respective EA countries. For
example, as shown in Fig. 4, Portugal was more opérade than Germany over 1990-1998,
whereas since the founding of the monetary unidmag become less open than Germany.
Such developments may lead to a change in theniias®n of exchange rate movements. As
explained by Dornbusch (1987), pass-through mayigker if the exporters are large in
number relative to the presence of local competitblowever the advent of the Euro may
have reduced the market power of foreign firmstretato their domestic counterparts, and
this may entail a decline in the responsivenesspbrt prices. Moreover, the choice of the
currency of invoicing may have been affected follogv1999. Indeed, it is thought that the
share of trade being denominated in the Euro hasased. As explained by Devereux et al.
(2003), to the extent that the single currency b@some the currency of denomination of
trade for EA countries, ERPT elasticities may hdeereased. To give a further insight into
the expansion of the Euro as an invoicing curremmypss some EA countries, we report in
Table 2 the share of imports stemming from outtheeEA with prices denominated in Euros.
We denote a general increased use of the Euroeasutinency of denomination, as it has
become a well-established currency (mainly sind&20
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Fig. 4 The share of imports in GI. Source: Eurostat and the OECD’s Economic Outlc

For instance, Marazat al.(2005) found that 1997 corresponds to the after which
the decline in U.S. impogtrice pas-through sped up. Given the laryade flows with Asiar
countries, the authors argued that the Asian filhiedsis of 1997 played a substantial role
the reduction of the paskBrough to impol prices. They also provide evidence suggesting
the rise in exports from@ine to the United Statemay also be partly responsible for the |
levels of observed pasksrough in recent yea

Therefore, to test for the potential decline in HRRs suggested by the ab
arguments, we performegsts of structural stability ithe passhrough rates around tl
starting of the third stage of EMInamelyin the vicinity of 1999. To achie' this, we follow
Campa and Goldber(2005) andCampa and Gonzalg2006) by performing two types !
structural change tests on the j-through coefficients. First, we assume an exogeno
imposed break point in 1999 close to that date) and perform Chow tests. Incars#set o
tests, we allowor endogenously determined structural break polnteed, it is possible th
a change in ERPTlasticities dd not occurexactly in 1999, therefore Chow te are also
conducted for d@ime break around the introduction of teuro?’ Second, t check for the
existence of an endogenous break any time ovesample perio (1990:-2012:4), we use
Andrews (1993) anédndrewsand Plobergef1994) (AP hereafter) tests without specifyin
priori the date at which the char in the ERPT relationship takes place.

The results for the different tesfor a structural break are summarized in Ti 3.
Using Chow tests, wéhereforeacceptthe null of no structural break for out of 12 EA
countries. For these countries, the creation ohtbaetary unio does not affect the extent
passthrough. Only for Belgium, Gree, and Ireland ighe hypothesis of structural stabil
rejected, implying that the formation the euro aa caused a change in exchange
transmission. Likewiseyhen applyincAndrews(1993) and AP tests, we find weak evide
to back upthe existence of a (statistically significant) stiral break in ERPT into imp«
prices across EA countries. Notaexceptions are Belgium and Italythe end 01997, and

2" Campa and Goldberg (2005) aCampa and Gonzalez (2006) assume thsiriactura break might have
occurred in May 1998, the monthwhich the parities among currencies replacedE eurc were announced.
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Greece and lIreland around 1998. However, thesdtseswst be considered with some

caution. Indeed, as explained by Campa and Gong20€56), the change in ERPT elasticities
around 1997-1998 is likely to be related to theatieg oil price shock at that time rather than
the formation of the euro zone. Therefore, as elogion, it can be emphasized that the
presence of a structural break in ERPT coefficianbsind 1999 does not systematically occur
across EA countries.

Table2 The share of the euro as an invoicing currencyAtrade with the rest of the world (%)
Imports of goods

Country

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Belgium 47,2 53,7 57,8 557 51,2 583 56,1 56,4 757,53 557
France 42,6 40,8 44,1 457 46,3 44,7 448 442 4435 53
Greece 293 354 392 396 326 323 336 373 3398 331
Italy 40,8 442 445 412 394 43 443 47,8 49,7 946 -
Luxembourg 47,2 31,9 419 50 43,8 38,8 37,9 38,8,35555 48,7
Portugal 50,3 549 58,1 58 544 52,6 51,8 53,7 5692,1 45,7
Spain 49,7 559 61,1 61,3 56 54,8 56,7 588 60,6,1 5957,7

Source: Review of the international role of thecelituropean Central Bank, July 2012.

It is noteworthy that a change in ERPT may not haaepened at a specific point in
time, such as 1999. Indeed, the decline in exchaaigetransmission may be gradual rather
than associated with a distinct break date. Fumbes, as discussed by De Bandt et al.
(2008), the changing behavior in the pass-througiechranism may have started before the
date of the creation of the euro (for example duthre first or the second stage of the EMU)
or after the strengthening of the common curremeyplace since 2002. For instance, the
acceptance of the euro as an invoicing currency lbeagradual and therefore picked up with
a lag as the euro became well-established. De Batralt (2008) found that the appreciation
of the euro against the U.S. dollar in 2002 causadhange in the long-run relationship of
ERPT.

Otherwise, the EMU process entailed some convegy@fcaverage inflation rates
across the EA members, as a result of effortslfil Maastricht convergence criteria. Thus,
the reduction in inflation rates started largelyobe the inception of the euro. Given that
inflation environment is an important macro deteramt of ERPT, one may think that the
shift towards more credible and anti-inflationargpmatary policy regimes may contribute to
lowering the response of import prices to currenoywements in the EA. Drawing on this
intuition, it is expected that the extent of pas®tigh was higher in the 1980s than over the
course of the last two decades (1990-2012). Thghte especially the case of EA countries
with historically higher inflation levels, namelyréece, Ireland, Italy, Portugal, and Spain.
Therefore, we now estimate the ERPT over the 198t$ compare results with those
obtained over 1990-2012.
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Table 3: Structural break tests on ERPT easticities over 1990:3-2012:4

Austria Belgium Germany Finland France  Greece
Chow test 0,201 10,183 0,190 1,819 0,062 15,208
(0,904) (0,006) (0,827) (0,162) (0,940) (0,000)
Andrews (1993) 1,366 8,387 2,980 2,651 0,967 8,601
(0,938) (0,055) (0,558) (0,630 (0,971) (0,050)
AP Test 0,222 2,636 0,843 0,640 0,129 2,818
(0,758)  (0,024) (0,249) (0,346) (0,949) (0,019)
Break date - 1997:04 - - - 1998:02
Ireland Italy Luxembourg Netherlands Portugal Spain
Chow test 5,500 0,741 1,680 0,836 2,459 0,587
(0,064) (0,690 (0,432) (0,658) (0,293) (0,556)
Andrews (1993) 3,898 6,668 4,536 1,974 3,077 2,310
(0,390) (0,120) (0,301) (0,792) (0,538) (0,710)
AP Test 1,177 1,488 0,736 0,280 0,609 0,372
(0,153)  (0,100) (0,295) (0,671) (0,365) (0,559)
Break date 1998:03 2007:04 - - - -

Note. Numbers in parenthesis are fiealue of the tests. The test by Andrews (1993} tise maximum of the
LM statistics, while the AP test (Andrews and Piglee 1994) uses the geometric mean.

5.2.2 ERPT in the 1980s

A recurrent exercise in the empirical literaturdasestimate the ERPT over different
subsample periods, to test for the conventionatlewis of the decline of pass-through. For
instance, the split-sample approach was used byd@egnd Ihrig (2004) for 20 industrialized
countries between 1971 and 2000. The authors dstitha transmission of exchange rate
over two sub-sample periods, with break dates c¢hdssed on the observed behavior of
inflation. The first subsample period is a periddhagh inflation environment, while the
second one has lower and more stable inflation.allleors find a strong decline in the pass-
through across the two time periods and concludetttis is due to an increased emphasis of
the monetary policy on stabilizing inflation. Givéme steady decline in inflation rates in our
sample of EA countries, we aim to investigate whetthis change in the macroeconomic
environment fostered the decline in ERPT. Therefare reestimate our benchmark model
(12) over 1979:2-1990:2, that is, before the inicgpodf the first stage of the EMU, and we
compare the pass-through elasticities with thoseioéd over 1990:3-2012:4.
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Table4 GLS estimation results over 1979:2-1990:2

Austria  Belgium Finland France Germany Greece
Constant 0,007 0,009 0,008 0,006 0,002 0,021
(0,118) (0,010) (0,108) (0,145) (0,622) (0,006)
Ae, 0,427 0,330 0,602 0,606 0,470 0,650
(0,000 (0,000) (0,000) (0,000) (0,000) (0,000)
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
Aw;} 0,615 0,309 0,765 0,773 0,661 0,821
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
gap; 0,099 0,570 0,040 0,528 -0,113 -0,051
(0,699) (0,000) (0,714) (0,007) (0,509) (0,712)
Observations 45 45 45 45 45 45
R? 0,712 0,636 0,594 0,772 0,747 0,679
Wald Test 3,567 0,030 5,504 2,935 6,178 1,569
p-value (0,067) (0,864) (0,024) (0,095) (0,017) 3p
Chow test 3,419 3,631 5,475 8,510 1,484 8,551
p-value (0,033)  (0,026) (0,004) (0,000)  (0,227) (0,000)
Ireland ltaly Luxembourg  Netherlands  Portugal  Spain
Constant -0,003 0,003 0,010 0,002 0,024 0,027
(0,574) (0,685) (0,001) (0,791) (0,001) (0,003)
Ae, 0,652 0,755 0,188 0,575 0,515 0,993
(0,000 (0,000) (0,000) (0,000) (0,000) (0,000)
[0,000] [0,015] [0,000] [0,000] [0,000] [0,950]
Aw} 0,884 0,897 0,160 0,774 0,631 1,314
(0,000) (0,000) (0,064) (0,000) (0,002) (0,000)
gap; 0,109 0,225 -0,067 -0,107 0,271 0,684
(0,571) (0,492) (0,518) (0,684) (0,112) (0,134)
Observations 45 45 45 45 45 45
R? 0,685 0,692 0,494 0,631 0,520 0,747
Wald Test 3,768 0,729 (0,189 (1,649 (0,643 (3,332
p-value (0,060) (0,398) (0,667) (0,207) (0,428) ()]
Chow test 2,087 2,924 0,918 2,387 13,899 2,732
p-value (0,124)  (0,054) (0,400) (0,092) (0,000)  (0,065)

Note. Estimations are based on Eq. (12) over 1979:1-P99Qumbers in parentheses are&alues. For the
exchange rate coefficient, p-values in parenthasedased on the null hypothesis of zero ERPTH}j€8, = 0,
while p-values in square brackets corresponds to the afufull ERPT, i.e.Hy: B, = 1. The Wald test is
performed forH,: ; — B, = 0. The Chow test is performed for the hypothesis ghstructural break took place
around 1990.

As reported in Table 4, there are more pronouncesisedifferences in ERPT in this
period than those recorded over 1990:3-2012:4 .dadthere were divergent macroeconomic
conditions across EA countries during the 1980pe@slly between peripheral and core
economies. Thus, it is expected that the generadgss of European convergence, which
began before the introduction of the euro in 1988uld entail a reduction in the variability
of pass-through within EA member states. Besides,hypothesis of null ERPT is rejected
for all countries in our sample, while the full ERRypothesis is accepted only for Spain. For
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this country, we observe a higher responsiveness ofrit prices,namely when the rate of
depreciation increaséy 1%, Spanish imporprice inflation rises by 0.95%. The smallest |
of passthrough is found in Luxembourg, wher¢l% risein exchange rate depreciation lei
to anincrease in the rate of infion of import prices by 0.19%Vhen comparing elasticitie
estimated in the 1980s (over 197-1990:2) withthose in the last two decades (over 19-
20124), we found a general decl in the rate of pasgough in most EA countrie with the
exception of Belgium and.uxembourg (see F. 5. On average, the imp+-price pass-
through fell from0.54% over the 1980s to 0.43% over 1-2012 which corresponds to
decreaseof about 0.14% on avera For their sample of OECD countrieCampa and
Goldberg (2005) compardfRPT estimated over 19-1989 with tle ERP™ in 1990-2003 and
found that short- and longn ERPT elasticities declined for 15 out of 21 mmies anc
increasedor the other 6 countries. On average, the dedfirtbe shol-run import price ass-
through is about 0.04 i@ampa and Goldbe (2005); however, the average t reported in
our study is three times as lai

1,0
! ERPT over 1979-1990 W ERPT over 1990-2012
0,8
0,6
0,4
0,2
0,0 T
> Q { b{') Ib\
'é\ \’b (\O ’bo Qz \’b Q\.’b N \)oo
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& & N R
> ¥

Fig. 5 Decline of ERPT into import pric. Source: Personal calculation.

To provide thestatistical signicance of our results, in Fig., &ve show the point
estimates of ERPT with 95% confidencetervals over the two periods. \ see that the
decline is more pronounced, especially for SpainlaRc, and Francewhere the rates of
pass-through areonsiderabl different between the two samgeriods. It isnoteworthy that
Spain had a prior historgf high inflation namely a doubleligit inflation rate during th:
1970s and the 1980s, wherea the last two decadethe increase in CPI has not exced
5% on average. We can po#iat this shift towards a stable inflation reginaes lcontributec
to thelowering of Spanish pa-through.

Moreover, it is noteworth' that when we performedChow tests assumi an
exogenously imposed break point around 1990, waddthe null of ERIT stability was
strongly rejected for most EA countt, except for Ireland andduxembourg (sethe last rows
in Table 4). These results appesupportive, overall, othe hypothesis of a change the
ERPT mechanism over time. Although the chi is not satistically significant for some E.
countries, as reported in Fif, we can conclude that there has been a tendency ts a
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decline in pass-through in our sample. The fact ti behavior of pass-through in the last
two decades has been different than was the céselsems compelling.
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Fig. 6 ERPT point estimates from Eq. (13purce: Personal calculation.

5.2.3 Evidencefrom rolling regressions

To give further evidence of the significant declindERPT in our sample of countries, we use
a rolling window regression approach here. Thisvadl us to check how pass-through has
changed over time. For this purpose, ERPT elastcére estimated from Eq. (12) with a 10-
year moving window rolled forward one quarter dinae. We start with the window 1979:2-
1989:1 and finish with 2001:1-2012:4. This will shthe evolution of the responsiveness of
import prices in EA countries.

The rolling estimates of import price pass-throagh shown in Fig. 7 (estimates with
standard error bands are reported in Fig. 9 in AdpeF). We have also reported inflation
rates on the same plots to assess whether thet@hdtrds stable inflation environment has
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been synchronous to the decline in ERPT. For abatiderstanding of plots in Fig. 7, the
first observation that lies above 1989:1 (on theZomtal axis) corresponds to the first 10-
year sample, that is, the time slot of 1979:2-1989The latest 10-year sample, that is, the
2001:1-2012:4 period, is reported as 2012:4 orhtirzontal axis.

A careful inspection of Fig. 7 reveals that ERPTnport prices was higher during the
1980s (in the first 10-year window) but appearstrend down afterward in most EA
countries, except for Belgium and Luxembourg. Thegrde of pass-through decreased
significantly between our earliest and latest 18rysample$® For example, in France, the
exchange rate sensitivity of import prices was ntben 0.60% in the 1980s, while a steady
decline from 1994 reached 30% of pass-through byetid of 1996. It is worth noting that
pass-through was high until the end of the ExchdRge Mechanism (ERM) crisis of the
European Monetary System at the beginning of tr#0491992-1993), a time when many
European currencies experienced substantial depieti® Since the launch of the second
stage of the EMU in 1994, there has been strordeece of a lowering of ERPT for most EA
members. This decline came after the implementatbrthe Maastricht treaty, which
advocatseld the achievement of a high degree of pstiability (among other convergence
criteria).

Our results are in line with lhrig et al. (2006)hevreport estimates of import price
pass-through in G7 countries using a rolling regjsframework. For France, they reported
that ERPT was about 0.50% and stable through 1®8be in 1997, the estimate began to
decrease to under 0.2% by the end of 2004. Amoad>th countries, the authors found the
lowest level of import price pass-through at thd ehthe sample time frame. However, lhrig
et al. (2006) explained that this lowering in théerof pass-through might be correlated to the
1997 Asian financial crisis. Indeed, as discussedlarazzi et al. (2005), this explanation
would be appropriate for the U.S. case. As a sabatgortion of U.S. imports come from
Asia, it is expected that the Asian crisis of 198&y have contributed significantly to the
decline in pass-through in the United States. Titbas also provide evidence suggesting
that the rising prominence of competition from Ghimay also be partly responsible for the
low levels of U.S. ERPT.

% The estimates obtained from the first 10-year samspould be close to those displayed in Table thén
previous subsection.
29 As a robustness check, we consider different sawjidows, of 15 years for example, in additiorat@0-
year window. These robustness tests are imporegduse without them it is not clear whether a cadnghe
pass-through coefficient reflects the new quantéidata entering the sample or the old quartedatd dropping
out of the sample. In doing so, we find that ttee if the sample window does not really matter. @sults are
therefore robust since the decline in ERPT is Uit in most countries of our sample.
% For example, Italy left the ERM in September 1992.
%1 As stipulated in the Maastricht convergence detezach country’s inflation in 1997 had to be l¢san 1.5
percentage points above the average rate of tlee tBuropean countries with the lowest inflation rotre
previous year.

23



Fig. 7 Moving window ERPT and inflation in the EA

Austria Belgium Finland France

Germany Greece Ireland Italy

Luxembourg Netherlands Portugal Spain
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Visual inspection of Fig. 7 shows that there israald downward tendency for both
inflation and ERPT. Finally, we note that the wilgings of the single currency during the
first three years of the monetary union posed mg&rthreat to price stability in the EA by
putting upward pressure on import costs and pradoigees®? Plots in Fig. 7 confirm the rise
in inflation rates in most EA member states fron894%0 2000 due to the extensive
depreciation of the euro. It should be noted that dutcome would explain why ERPT rose
in Belgium and Luxembourg instead of decreasing.tk® latter countries, the inflation levels
were already low, and it is not surprising thatsstisough would increase in accordance with
the rise of inflationary pressures at the beginrohghe EA. Overall, it should be noted that
exchange rate changes continue to lead to signifimessures on domestic prices, justifying
the growing interest in the issue of pass-througtneé context of the EA.

6 Concluding remarks

In this paper, an update of the ERPT estimatesasigied for 12 EA countries. First, using
quarterly data over the 1990-2012 period, we ddindta wide heterogeneity in the degree of
pass-through across the 12 EA countries under figadi®n, in contrast to previous empirical
studies. This is not surprising since previous iskidised very few observations for the EA
era whereas in our study, the time span for théysisaof the post-EA era is rather long,
namely until the end of 2012. In fact, the proce$snonetary union has entailed some
convergence towards more stable macroeconomic twomsli hence, finding a relatively low
and less dispersed ERPT across EA member stagpasted. Assessing the stability of pass-
through elasticities, we find very weak evidencaafecline around 1999.

However, our results reveal that the pass-throsgimates appear to trend down from
the beginning of the 1990s. We notice that the Meskedecline was synchronous to the shift
towards a reduced inflation regime in our 12-copsample. Moreover, when estimating our
pass-through equation over 1979:2-1990:2, we obtlaimore pronounced cross-differences in
ERPT than those recorded over 1990:3-2012:4. Indbede were divergent macroeconomic
conditions across EA countries during the 1980se@slly between “peripheral” and “core”
economies. Hence, it is expected that the geneoaleps of European convergence, which
began before the introduction of the euro in 1988yld lead to a reduction in the variability
of pass-through within EA countries.

Finally, we observe that the wide swings of theglgrcurrency during the first three
years of the monetary union was a serious threatite stability in the EA by putting upward
pressure on import costs and producer prices. DQutims period, ERPT increased
significantly in some countries, which explains ttencerns of the ECB regarding how euro
depreciation affected price stability. Exchangee rahanges continue to put significant
pressure on domestic prices, justifying the growirtgrest in the issue of pass-through in the
context of the EA.

32 See ECB statements by F. Duisenberg (Presidehedfuropean Central Bank) in 2000.
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Appendix
A. Deriving ERPT €easticity

The profit maximization problem yields the followjiisecond order conditions:

821 821
82px opXsp™m I
JEA <0. (13)

5pm5px 62 pm

According to the second inequality in (13):

62 (qux px L (qu . Haqx
§2p* =5sz <,u_x_W ¢)+5px <_( - - 5px)<0 14
where nt* 2%%S 0, is the elasticity of markup with regard to thdcerin foreign

countries.

By the first order condition (S)Ei—z— w*cj)'] = 0, the sign of (14) depends on the sign of
89*
SpX

(Fa-1" - we'sE) > 0.

(i( — ") _W*q)”ziz) Assuming that demand is well behav%%[; < 0, we have,

Similarly, the third inequality in (13) is expressas follows:

821 8%2q™ (e 1p™ 5qm e"1 m " CI

where n#™m = L 0, is the elasticity of markup with regard to thecprin foreign

sp™mum —

countries.
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By the first order condition (9{,3_”1” '| = 0, the sign of (15) will depend on the sign

of Spm( :(1—771”")— *¢”$—Z). If demand is well behaved,8—m<0 we have
//6q
(=) - w2 >0

The response of import prigé" with regard to a change in the exchange rate tairodd by
using the implicit function theorem to the firsider condition given in the text (Eqg. 8 and 9):

EWD (1) (147 ) - wi ST

sp™ 5p um (16)
Se e(l- n”")(l —nkm) [(1 — %) 8q* | e(1 — ™) 8q*
prum Wi mo op* um - 6p*
wheren"e = %— is the elasticity of price factors with regardie exchange rate.
Supposing that marginal costs are constaify” = 0, Eq. (16) becomes:
sp™  ew'p(1+nwe
P eneer) a7
T (1 —n+m)
According to (9):
p" .
[,l_m = ew ¢ (18)
Therefore:
ﬁ (1 + w*e) *
5pm T n pm(l + 77w e)
5o == = e(l— Mm) >0 (19)
(=) n
Rearranging the latter equation provides ERPT ielgst
) 14+nwe
grer =2P— € _1En" " (20)

de pm 1 —nHm
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B. ERPT dasticitiesin theliterature

Table A1 ERPT in EA from a selected empirical literature

Study Data & Methodology ERPT intoimport prices

Anderton (2003) Quarterly data covering the  Average of ERPT ranges between
period 1989:1-2001:4 for the 0.50 to 0.70 for the whole EA.
aggregate EA countries

- Time series and panel data
techniques

Campa and Goldberg (2005) Quarterly data over 1975:1-  Austria (0.21), Belgium (0.21),
2003:4 for 23 OECD countriesFinland (0.55), France (0.53),
- Single-equation estimation ~ Germany (0.55), Ireland (0.16),
techniques Italy (0.35), Netherlands (0.79),
Portugal (0.63), Spain (0.68).

Campa and Gonzalez (2006) Menthly aggregated and Average of ERPT in the EA: 0.62
disaggregated data for 12 EA in the short-run ; 0.78 in the long-
countries over 1989:1-2001:3 run.

- Single-equation approach by
employing OLS regressions

Choudbhri et al. (2005) Quarterly series at annual rate§ermany: 0.39 after 1 quarter;
1979:1 to 2001:3 for non-US 0.77 after 1 year.
G-7 countries France: 0.32 after 1 quarter; 0.68
- Estimation of first-difference after 1 year.
VAR model Italy: 0.50 after 1 quarter; 0.70
after 1 year.
Farugee (2006) Monthly data from 1990 to 0.03 after 1 month; 0.42 after 6

2002 for the EA wide data months; 0.81 after 1 year.
- Estimation of first-difference
VAR model

Hahn (2003) Quarterly data from 1970:2 to 0.20 in the 1 quarter; 0.50 after 3
2002:2 for the EA as a whole quarters.
- Estimation of first-difference
VAR model

Ihrig et al. (2006) Quarterly data from 1975:1 to Over 1975-1989: 0.62 for Italy;
2004:4 on the G-7 countries  0.38 for Germany; 0.49 for
- Single-equation and rolling  France.

regression approach Over 1990-2004: 0.46 for Italy;
0.29 for Germany; 0.16 for
France.

33 We report only short-run elasticities since long-ERPT not significant in most of cases.
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C. Unit-root and cointegration tests

Table A2 ADF and Zivot and Andrews (1992) unit root testsrf@in series

Austria Belgium Finland France Ger many Greece
Apl* -3,9454** -5,6030** -8,0643** -6,8245** -7,1594** -6,0532**
-4,85731* -6,16940**  -8,74938*  -7,09666** -5,289* -7,49465**
Ae; -7,0698** -6,9755 -6,5804**  -6,9895** -7,0719** -6,5762**
-7,61587*  -7,49954*  -6,93960**  -7,50991** -7,6 BB** -7,29540**
Aw{ -6.7092** -7,0330** -7,0330** -7,0029** -7,0330** -6.2818
-7,88917*  -7,88917** -5.6822 -6.7082 -BEB1** -4.66986
gap; -4,6806** -4,8614** -3,4707* -3,9643** -4,4618** -4,1805**
-3,73447 -5,12743* -4,49897 -4,22648 -8,17723** 646598
Appi, -6,2127** -3,40051* -4,7188** -4,2540%  -4,11621** -4,23129*
-4,69508073 -4,25227 -3,92749 -4,30245* -4,31624 ,01:329
Aoil, -8,3537** -8,3537 -8,3537*  -8,6739** -8,3537** -8,3537**
-8,94388** -8,94388*  -8,94388**  -8,04388** -8,9488* -8,94388**
Agdp, -4,2438** -5,1646*  -5,4949** -4,6927** -8,7327** -6,8631**
-3,68713771  -5,57230**  -6,59565** -4,08963 -9,27583 -8,38522**
Ireland Italy L uxembourg Netherlands Portugal Spain
Apl* -8,0565** -5,5879 -8,4759** -6,7436** -Ha** -5,3442**
-8,75662** -5,98038** -8,95042** -6,29114** -6,238%*  -5,62851**
Ae, -6,898** -7,0444%* -6,9755** -7,0576** -6,656** -6,9530**
-7,41041* -7,85589** -7,49954** -7,61091** -7,163¥F* 7,49144%*
Aw¢ -7,0330** -6.4145 -6.6150 -6.9478 -7,0330* -7.3236
-7.54180** -7.989** -7.29715** -7.75916** -5.16994*  -5.04819*
gap; -3,0216* -3,965** -3,3661* -3,0151* -2,645* -4,0842**
-4,45079 -4,34674 -4,37522 -3,61456 -4,13153 -B746
Appi, -6,8108 -8,3537 -4,560** -2,960* -4,43074** -3,9320**
-7,29135* -8,94388** -4,81311* -4,21316 -5,16541* -3,80525
Aoil, -3,076* -5,0258** -8,3537** -8,3537** -8,3537**  -8,3537**
-4,08098 -5,60308** -8,94388** -8,94388** -8,94388* -8,94388**
Agdp, -8,3537 -6,492** -10,4033** -5,6933** -6,420** -3,0679*
-8,94388** -7,87149* -6,23834** -6,40268** -4,4684 -4,28633

Note. The first and second row for each series rep@t&BF and Zivot and Andrews (1992) test, respebtive,* denotes
rejection of the null hypothesis of the unit rob5& and 10%, respectively. The Zivot and Andret89@) test allows for
one single break under the alternative hypothésig.selection: Akaike (AIC). Maximum lag number = 8.
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Table A3 Engle and Granger (EG) and Gregory and Hansen (BiR)egratio
benchmark model over 1990-2012

n tests for the

Austria Belgium  Finland France Germany Greece
EG Test -2,18425 -1,44054 -3,50167** -2,73048 -1,87657 -3,63295**
GH Test
Break in constant -4,155 -3,568 -4,423 -4,243 -3,892 -5,147
Break in constant and slope -5,273 -5,014 -6,132 -6,295* -6,620* -5,937
Ireland Italy Luxembourg  Netherlands Portugal  Spain
EG Test -3,18447* -1,57368 -2,78077 -2,65413 -1,65779  -1,9858
GH Test
Break in constant -3,728 -5,354* -3,038 -5,221* -4,444 -3,864
Break in constant and slope -3,947  -6,918* -5,146 -6,887** -5,601 -5,572

Note. *** the null hypothesis of the unit root in thegiduals (no cointegration) is rejected at 5% &bfb,Irespectively. The
first row reports Engle and Granger (1987) teste Becond row corresponds to Gregory and Hansen6)1t@8ts.

Specifications for GH tests include both a constentt a time trend. Lag selection: Akaike (AIC). May
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D. Robustness checks

D.1 Robustness check with additional explanatory variables

Table A4 GLS estimation results with producer prices ove&92012

Austria  Belgium Finland France Germany Greece
Constant 0,030 -0,007 0,066 -0,001 0,020 0,068
(0,000) (0,847) (0,494) (0,550) (0,685) (0,000)
Ae; 0,357 0,428 0,418 0,376 0,406 0,423
(0,000 (0,000) (0,000) (0,000) (0,000) (0,000)
Awf 0,565 0,638 0,651 0,621 0,528 0,699
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
gap; 0,016 0,311 0,063 0,166 0,025 0,133
(0,874 (0,003) (0,460) (0,082) (0,457) (0,094)
ppi; -0,233 0,002 -0,022 -0,428 -0,008 -0,020
(0,166 (0,859) (0,485) (0,061) (0,633) (0,002)
Observations 81 82 82 82 82 78
R? 0,898 0,603 0,426 0,653 0,719 0,658
Ireland Italy Luxembourg  Netherlands  Portugal  Spain
Constant 0,044 0,002 0,049 -0,003 0,019 -0,002
(0,707) (0,955) (0,433) (0,881) (0,393) (0,950)
Ae, 0,408 0,590 0,454 0,404 0,462 0,553
(0,000) (0,000) (0,000) (0,000) (0,000)  (0,000)
Aw{ 0,308 0,783 0,668 0,636 0,699 0,664
(0,004) (0,000) (0,000) (0,000) (0,000) (0,000)
gap; 0,149 0,172 -0,082 0,118 0,020 0,100
(0,052) (0,051) (0,357) (0,037) (0,756) (0,364)
Appi; -0,012 0,001 -0,013 0,001 -0,006 0,001
(0,746) (0,926) (0,539) (0,904) (0,429) (0,959)
Observations 81 79 82 82 82 82
R? 0,407 0,799 0,296 0,734 0,652 0,590
Note. Estimations are based on Eq. (12) including the rodpcer prices

Appi, as an additional explanatory variable. Numbersarentheses apevalues.
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Table A5 GLS estimation results with oil prices over 199(:20

Austria

Belgium Finland France Germany Greece
Constant 0,029 -0,001 -0,005 -0,004 -0,003 0,007
(0,000) (0,762) (0,186) (0,042) (0,036) (0,009)
Ae; 0,244 0,445 0,291 0,303 0,397 0,501
(0,000 (0,000) (0,000) (0,000) (0,000) (0,000)
Aw; 0,321 0,678 0,418 0,451 0,513 0,853
(0,006 (0,000) (0,002) (0,000) (0,000) (0,000)
gap; -0,012 0,311 0,031 0,088 0,030 0,056
(0,905 (0,003) (0,697) (0,280) (0,362) (0,527)
oil; 0,017 -0,006 0,018 0,029 0,012 -0,021
(0,185 (0,585) (0,289) (0,000) (0,189) (0,086)
Observations 81 82 82 82 82 78
R? 0,898 0,604 0,331 0,708 0,711 0,594
Ireland Italy Luxembourg  Netherlands  Portugal  Spain
Constant 0,006 0,005 0,011 0,000 0,002 0,000
(0,092) (0,019) (0,009) (0,913) (0,341) (0,971)
Ae; 0,404 0,578 0,424 0,355 0,432 0,525
(0,000 (0,000) (0,000) (0,000) (0,000)  (0,000)
Awf 0,298 0,745 0,595 0,516 0,613 0,580
(0,029 (0,000) (0,001) (0,000) (0,000) (0,000)
gap; 0,149 0,179 -0,085 0,118 0,008 0,100
(0,053) (0,039) (0,342) (0,027) (0,900) (0,358)
oil; 0,002 0,005 0,010 0,020 0,015 0,016
(0,883) (0,617) (0,610) (0,005) (0,121) (0,232
Observations 81 82 82 82 82 82
R? 0,406 0,794 0,295 0,761 0,661 0,598

Note. Estimations are based on Eq. (12) including odgs,Aoil,, in U.S. dollarsas an additional explanatory
variable. Numbers in parentheses aralues.
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D.2 Robustness check with alternative proxy for demand conditions

Table A6 GLS estimation results with real GDP (growth rateg¢r 1990-2012

Austria  Belgium Finland France Germany Greece
Constant 0,028 -0,003 -0,007 -0,005 0,010 0,009
(0,000) (0,290) (0,088) (0,010) (0,838) (0,001)
Ae, 0,277 0,399 0,320 0,363 0,411 0,477
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
Aw¢ 0,410 0,550 0,503 0,610 0,481 0,760
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000)
Agdp, 0,100 0,572 0,107 0,172 0,138 -0,068
(0,672) (0,035) (0,470) (0,392) (0,222) (0,324)
Observations 81 82 82 82 82 78
R 0,896 0,539 0,334 0,651 0,715 0,607
Ireland Italy Luxembourg  Netherlands Portugal  Spain
Constant 0,004 0,004 0,010 -0,001 0,000 -0,001
(0,253) (0,052) (0,021) (0,383) (0,900) (0,734)
Ae; 0,406 0,568 0,421 0,389 0,449 0,547
(0,000) (0,000) (0,000) (0,000) (0,000)  (0,000)
Aw¢ 0,310 0,745 0,621 0,609 0,673 0,654
(0,005) (0,000) (0,000) (0,000) (0,000) 0,000)
Agdp, 0,151 0,253 0,102 0,195 0,304 0,114
(0,165) (0,145) (0,398) (0,113) (0,015)  (0,559)
Observations 81 82 82 82 82 82
R 0,391 0,787 0,289 0,727 0,676 0,594

Note. Estimations are based on Eg. (12) including theowgn rate of real GDP
Agdp, instead of the output gap as a proxy for the changhe domestic demand. Numbers in parentheses ar
p-values.
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E. Robustnesscheck of the connection between pass-through and inflation

R2=0257

1% 2% 3% 4% 5% 6% 7% 8%

Inflation over 1990-2012 (Greece included)

R2=0,364

1% 2% 3% 4% 5% 6% 7%

Inflation over 1990-1998 (Greece excluded)

® e RE=0184

0% 2% 4% 6% 8% 10% 12%

R*=0,307

0% 3% 6% 9% 12% 15% 18%

Inflation over 1979-1990) (Greece included)

Fig. 8 Correlation between ERPT and different inflati@ripds.Notes: y-axis: ERPT to import prices
estimated from Eq. (12) over 1990-2012; x-axisrage of inflation.
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F. Moving window estimates with standard error bands
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Fig. 9 Moving window ERPT with HAC standard errors
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