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Abstract: We explore the connection between inflation asdhigher-
order moments for three economies in the peripleérthe European
Union (E.U.), Greece, Portugal and Spain. Motivditga@ micro-founded
model of inflation determination, along the linek the hybrid New
Keynesian Phillips curve, we examine whether ang hmich does the
cross-sectional skewness in producer prices affecipath of inflation.
We develop our analysis with the perspective of neatic
integration/inflation harmonization (in the E.U.)ndh discuss the
peculiarities of these three economies. We finddewie of a strong
positive relation between aggregate inflation ahd distribution of
relative-price changes for all three countries. déteptially important
implication of our results is that, if the crosstsenal skewness of prices
is directly related to aggregate inflation, notyotile direction but also
the magnitude of a nominal shock would influencégpatiand inflation
dynamics. Moreover, the effect of such a shock a¢dog received
asymmetrically, even when countries share a concaaency.
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1. INTRODUCTION

Evidence of a significant statistical relationshigtween inflation and the higher cross-
sectional moments (variance and skewness) of tl#ildition of prices is amply
available in the literature. Based on Vining’'s daldvetowski’'s (1976) seminal paper,
different lines of research have examined bothetkistence of this relationship and its
origins..

Attention has been concentrated towards the stddheo relationship between
inflation and its second higher momenalthough recently the exploration of the
relationship between inflation and its third higlmoment has gained momentum. Ball
and Mankiw (1995) and Balke and Wynne (2000) hauét lon previous work by
Batchelor (1981), Blejer (1983), and Mizon, Saffoasthd Thomas (1990) to study the
nature of this relationship. Although the existeinéehis empirical regularity has been
reported under a variety of circumstances for a bremof different countri€’s its
categorization as a macroeconomic stylized fact been questioned by the work of
Bryan and Cecchetti (1999a) and, in some measyiéelbrugge (1999.)

Bryan and Cechetti (1999a) have argued that therebd positive correlation
between the mean and the cross-sectional skewhess® changes suffers from small-
sample bias. Using Monte Carlo experiments theyrcla be able to fully account for
the correlation present in the data as a resutiementioned bias, concluding that when
price-change distributions are asymmetrical on ayeithere will be a small-sample bias
in the mean-variance correlation. In such case obiiee stylized facts in the literature of
aggregate price behavior would turn out to be #wilt of defective statistical analysis.
The response to this argument by Ball and Manki@99) and Verbrugge (1999) has
been twofold. On the one hand they criticize thastaction of the Monte Carlo
experiments for failing to capture the true nawiréhe cross-sectional sampling involved

in the construction of a measure of aggregatetioflaOn the other hand they argue that

! For an early extensive literature review see Margand Vining (1984) and, more recently, see Golob
1993).

g Fischer (1981) and Fischer (1982,) for example,fii@quently cited studies on the relationship leewt
inflation and the variance of price changes.

% Vining and Elwertowski (1976), Ball and Mankiw @%), and Balke and Wynne (2000) for the United
States; Dopke and Pierdzioch (2003) for Germanyadanand Macklem (1997) for Canada; De Abreu
Lourenco and Gruen (1995) for Australia.



the use of monthly data will sidestep the smallqslenbias. Since our analysis employs
monthly PPI data Verbugge's (1999) caveat wilbfit research. We will not attempt to
settle this issue as Bryan and Cecchetti (1999hjirnge to discuss it; however, our
results are rather robust for the three countriesamalyze and continue to hold both at
the individual country level and at a panel levsspectively.

The question of the origin of this correlation beém inflation and its higher
order moments is also open to debate. The mosudrdty cited Neo-Keynesian
argument, invoking the existence of menu costagtfy the apparent sluggishness of the
relative price adjustment processes, has beeniogunedtby Balke and Wynne (2000.)
These authors argue that technology shocks areaimh®f menu costs, responsible for
this empirical regularity.

Our analysis is motivated by the argument that stdjents to a firm's price
schedule can be costlyBorrowing from the large body of existing litexeg, see for
example Driffill et al (1990,) we can describe the price-adjustmentga®@s follows.
Firms face a cost when adjusting their nominal ggito changes in relative prices.
Therefore, a monopolistically competitive firm wdulchange its nominal prices
infrequently and only when the magnitude of theuresl price adjustment equals or
exceeds the menu cost. Heterogeneity in menu eestss industriéfacing a common
price shocks or, instead, industry-specific prit®cks will promote adjustments of
disparate magnitude in relative price levels. Imeot words, an indicator of the
asymmetry of nominal price shocks is likely to @ntvaluable information regarding
the magnitude of the change in the mean valuefiation.

Under a framework of analysis that follows thaBaill and Mankiw (1995), our
main contention in this paper is that we expectitpesrelative price shocks to be
positively related to contemporary inflation, whilegatively related to future inflation.
We examine this claim by studying the relationdhgtween aggregate inflation and the
cross-sectional distribution of relative-price cges in the context of three economies in

the periphery of the European Union (E.U.), Gre&ain and Portugal. Their similar

* The literature is abundant in the formalizatiortitdse costs. See Friedman and Han (1990), ChHpter
and Chapter 19, for a detailed discussion of thes@els and an extensive literature review.



economic traits and their parallel historical psgE®f admission into the E.U. make a
comparative analysis of these three countries qudatily interesting. We offer a brief
overview in section 2 of the paper. In our analygessemploy an expanded hybrid New
Keynesian Phillips curve model, augmented by thesgmce of contemporaneous and
lagged skewness as suggested by the theory. Toepreour results, we find strong
empirical evidence in all three countries, suppgrtine hypothesis connecting aggregate
inflation with its third cross-sectional moment. 1Owesults are very robust across a
variety of different specifications and offer adalital material for discussing issues such
as inflation convergence in the context of the EitJ.addition, they have important
implications for the new member states of the EatJwell as for prospective members,
such as Bulgaria, Romania and Turkey. To the extteattnominal rigidities, perhaps in
the form of menu costs, are prevalent in these ttesnthe impact of a common
monetary policy on their price-adjustment processdi&ely to be significantly different
from that experienced by older E.U. memBers

The remainder of the paper is organized as folldwsection 2 we offer a brief
overview of the historical economic developmentsGreece, Portugal and Spain. In
section 3 we give an outline of the theoretical ivadion and empirical model that we
use for our analysis. In section 4 we summarize @disduss our data and offer a first
glimpse into the skewness-inflation relationship.skction 5 we discuss our estimation
results. Section 6 has some concluding remarkssagdestions for further research.

Figures and Tables are to be found at the endegbéper.

2. GREECE, PORTUGAL & SPAIN: A BRIEF OVERVIEW

Greece, Portugal and Spain were late additiongh{gmorder) to the pre-Euro European
Union. Both the Spanish and Portuguese applicatwese finally accepted in 1977,
within four months of one another; the Greek aggian was reactivated in 1974. In all
these countries, slow and difficult political tréimmns from authoritarian regimes to full-

fledged democracy hampered their admission to tnedean common market. At the

®> Dhyneet al. (2006) found that in the E.U. the most frequeatijusted retail prices are those of energy
and unprocessed food items; processed food, nawperiedustrial goods, and services change less
frequently.



time of admission (Greece in 1981, Spain and Paltngl986) their per capita GDP was
at the bottom of the income distribution in Europe:1986 Spain and Greece barely
exceeded 70 percent of the average of the 12 maenaet Portugal trailed with 60
percent. In addition, they displayed significant positiveflation differentials (with
respect to inflation in the core E.U. countfjeshese were 10 percent for Greece, 6
percent for Portugal and Spain, based on the cossprite index.

During the following decade, much faster economizwgh than the E.U. core
helped to close part of the income gap for Spauh Rartugal, while Greece receded.
Remarkably, this growth was achieved while adhestrgrtly to the Maastricht treaty,
which set stringent conditions for participation the European Monetary Unidn
Between 1994 and 1997, Portugal and Spain drowelibdget deficits and debt levels to
parity with the rest of the Union. Austerity canstel to the Greek economy and the
country was not included in the first wave of Eur@mbers. With regards to price
behavior, the convergence criteria reduced theatiofh differentials between the
periphery and the core: in Spain and Portugal $3 khan 1 percent, in Greece to 5
percent. These would be all-time minimums and empass the first years of our sample
period.

At the time of the launching of the Euro, Januafyl899, the periphery had
closed in on the core’s income levels: Portuguesecpgpita income was 74 percent of the
E.U. average; Spain’s was 83 percent, and Gre&€ejsercent - regaining some of the
ground lost in the last decade. Paradoxically, 8ta@ge of the process of European
monetary unification marked the end of the lowatiin period for Spain and Portugal.
When, after two years of stringent economic refqr@eeece joined the euro with the
second wave of E.U. countries in 2001, its inflatimte exceeded the Euro zone’s

average by only 1.2 percent. Simultaneously, Sparasd Portuguese inflation

® See Dhyneet al. (2006) for an extended discussion of the poteméasons behind nominal rigidities
across selected European countries.

" All figures of per capita income are from the Eagan Commission.

8 The core countries in the Exchange Rate Mecha(ERM) and later the European Monetary Union
(EMU) are widely considered to be Germany, FramakAustria. Despite faster growth between 1996 and
2000 in the periphery, per capita GDP per hourakvwn 2001 was only 63 percent of the core’s value

° Detailed accounts of the convergence process rttsaachieving the Maastricht criteria, abound; feee
example Detragiache and Hamann (1999)



differentials were on the rise, above the core'srage by 1.5 and 3 percentage points,
respectively.

The physical introduction of the Euro accompanfezlgrocess of real income per
capita convergence for Greece and Spain, whilenduthis time Portugal receded. By
2005 Spain had reached 90 percent of the EU-15ageemwhile Greece exceeded 76
percent; Portugal shrank to 66 percent. The Graskdxpansion widened the inflation
gap to 2.7 percentage points, while the Spanisimarog registered inflation rates 1.2
percentage points above the Euro-zone average. Bal001-2002 contraction in the
Portuguese economy brought inflation rates togfatity.

The fact that during the last two decades inflatates in these three countries of
the EU periphery have remained consistently abbeeBuro-zone average presents a
much debated questih By studying the dynamic characteristics of inflagry
processes in Portugal, Spain and Gr€eesnploying a hybrid New Keynesian Phillips
curve and incorporating a measure of price disparas a potential signal of asymmetric

nominal shocks we believe we contribute to thisaimg discussion.

3. THEORETICAL AND EMPIRICAL FRAMEWORK

In this section we present in brief a standard tdation of the hybrid New Keynesian
Phillips curve, sometimes referred to as the amattinflation equation. Then we
integrate the measure of inflation skewness abite building blocks.

As in Calvo (1983) we assume that nominal individugces are not subject to
continuous revisions. The price-setting monopal@ly competitive firms face
adjustment costs that make these frequent pricegeisaunfeasibfé As a result, only a
fraction y of all firms would revise their nominal pricestahe t. The process of price

adjustment will then depend on (a) the differenetneen the current and desired price

2\While this paper doe not aim to compare the iiftatlynamics in the E.U. periphery to those offhe.
core per se, Busettit al. (2006) document periods of inflation convergence divergence between these
two regions during 1980 and 2005.

! Garganas and Tavlas (2001) provide a detailedysisabn inflation performance during the post 1975
period for Greece.

2 Even if individually small, these adjustment cost generate significant aggregate nominal price
rigidities. See Akerlof and Yellen (1985) and MamKL985).



levef® and (b) the gap between the actual and desireu filarkup. This yields the

familiar expressioft:
pt* =P +ay; (1)

where p; is the desired price levelp, is the actual price level, and by normalizing
potential output to zeroy, is the output gap at tinte Unless the magnitude of the price

revisions exceeds the adjustment cost nominal praze left unchanged. In terms of

inflation ratesz, = Ap,, (1) can be expressed as:

7= Py, + E(ﬂ'tﬂ | Ft) (2)

where £>0 and is determinéd by both y and « and E(z,,|F,) is the expectation

conditional on timd-information of inflation.

In the above formulation inflation expectatid(s, ., |F.) play a significant role

in the determination of inflation. However, there no independent role for lagged
inflation. Multiple authors argue for the inclusiam the structural inflation equation of
either past values of inflation or a combinatiorfarvard-looking and backward-looking
elements. The choice of proxy variable which adégyacaptures the inflationary
pressures of the output gap is also subject toeixte debate. Traditional proxies of the
output gap employ de-trended computations of GDdPthe unemployment rate, as well
as multiple incarnations of the non-acceleratindlaiion rate of unemployment
(NAIRU). More recently, an aggregate measure ofréda marginal cost, also referred to

as the labor income share, have gained momenttine iliteraturé®.

13 All references to levels are for the natural ldyans of the corresponding variables.

4 Since marginal cost rises with increased demarmhopolistically competitive firms would like to
increase their prices when the economy expandsthier words, the gap between the actual and desired
firm markups is usually expressed as the output thegpdifference between actual output and itsrahtu
rate.

!> See Calvo (1983) or Mankiw (2002) for the algebdsrivation of this coefficient.

'8 Rudd and Whelan (2007) offer a critical, and edasgly accessible, review of recent contributions t
this topic, as well as several others regardingitieeof rational expectations sticky-price modelsapture
inflation dynamics.



For example, Galet al (2001) consider the following variation of theditional

staggered contract model for the European Union:
Ty =V +ﬂ’mq +7¢ E(ﬂtﬂ | Ft) (3)

wheremg is the real marginal cost, computed as the laboonre share, andl is the
discounted fraction of firms which in any given ipercan reset their prices and choose
them optimally (i.e. on the basis of expected fertmarginal costs). Common labor and
business practices, such as wage and price indaxagpresent examples of backward-
looking behavior in price setting. We argue thatalh three cases examined past

inflation, z,_,, is a candidate proxy for inflation expectatibhét the same time, and in

order to check the robustness of this assumptienestimate, along the lines of Gati
al. (2001), a hybrid new Phillips curve incorporatibgth past inflation and forward
looking inflation expectations. Gaét al have shown that in the Euro area inflation
dynamics display a strong forward-looking componegxithough both sample periods
coincide comparisons between works are limitedtduée fact that we employ different
measures of inflation and to the lack of individ&alo area country-level estimates.

As mentioned above, the parameterization of theuwugap has recently added
new candidate measutgsAlthough the fact that the countercyclical bebavwf the
labor share of income complicates the theoretigpiraent justifying its use as a measure
of marginal cost, Gakt al.(2005) argue that its empirical contribution ibust’. At the

" The fraction of firms able to reset prices buiofwing a suboptimal rule of thumb consider therage

of newly adjusted prices last period plus an adjestt for expected inflation, based on lagged iiafat
Gali et al (2001) estimate a closed form of this hybrid rehillips curve for the European Union (1970-
1998) and find that forward-looking behavior is doamt.

'8 For Spain: see Alvarez and Hernando (2005) foextensive discussion of the pricing behavior of
retailing firms, and Doladet al (2000) and Sobczak (1998) for applications o§ thpproach. For
Portugal: see Martins (2006) for a survey-basedysisaof firms’ pricing behavior, and Angelost al.
(2003) for a discussion of the implications of thishavior on monetary transmission. Unfortunately
such study is available for Greece However, stuttiasdiscuss inflation persistence, monetary gdadicd
exchange rate regimes belong to Hondroyannis aarhretou (2004); Hall and Zonzilos (2000);
Alogoskoufis, Lee and Philippopoulos, (1998); Latan (1995).

% See Rudd and Whelan (2007) for a discussion ofifeeof the labor income share as a proxy of the
output gap. See Orphanidesal (1999) for a discussion of the traditional opiera! definitions of the
output gap: the difference between the current yh@yment rate and the NAIRU and the difference
between actual GDP and an estimation of potenP G

% Among other issues, these authors parry the claif(@) Linde (2005) regarding how estimating a
hybrid New Keynesian Phillips curve with full infoation maximum likelihood (FIML) yields results



same time, traditional measures of the output gagiopn very well in conventional
econometric estimation. We don't attempt to sdtile issue here and choose to employ
an instrument uniformly defined across the thrememies object of our study.

The gap between the actual unemployment rate an8i&IRU is a widely used
robust approximation to the output gap and theee®prgood candidate for this study.
Camba and Rodriguez (2003) show that in the E.Be caich a measure performs well
relative to other candidate measures. At the same Estradat al (2000) find that the
usefulness of the NAIRU when discussing Spanishroe@onomic policy is very limited
and that the NAIRU is indeed closely matched byaainemploymeft. Based on their

findings we will proxy the output gag,, by measures of the unemployment rate,an

expansion (an incipient positive output gap) wél ssociated with a fall in the overall
unemployment rate; a contraction (an incipient tggaoutput gap) will be associated
with a rise in the overall unemployment rate.

Putting them all together, a stylized, compact ecaetric representation of such
a hybrid New Keynesian Phillips curve widely presenthe literature could then be

given as:
7T, =C SRRV E(7ul R)+é (4)

with & an appropriately defined exogenous price shock.

Our contribution starts with equation (4) and atlmst various measures of the
cross-sectional distribution of relative price ches and a couple of controla variables.
The inclusion of additional variables in such ‘stural’ inflation equation is not explictly
warranted by the theory; it is, however, guidedtly arguments in Ball and Mankiw
(1995) and can be seen as a theoreticaly-motitastdor the marginal predictive ability
of the cross-sectional distribution of relativeces. We thus explore the association
between inflation and its higher moments by focgson the relationship between

aggregate PPI inflation and the skewness in regince changes, which we denote

superior to the Generalized Method of Moments (GMiMY (b) Sbordone (2005) who proposes a two-step
minimum distance estimation procedure to test wérethpecteduture marginal costs drive inflation.



bys’ and define in the next secition. Note that theswng literature indistinctively

employs weighted and un-weighted measures andngbémost identical results. In all

our empirical models the dependent variable is (Hpropriately defined) PPI-based
monthly or annual inflation rate . As noted, on the right-hand side we have vargable
describing the distribution of relative-price charglIn order to capture the dynamic
features of the price adjustment process, and d¢ordance with the model of equation
(4), we include lagged inflation and lagged skewntesms. The most generic equation

that we estimate then takes the following form:
7b(|-)77t =CHy Uty E(”H—l | Ft)+ﬂs(|-)§ +B N+ XB, e +06 )

where yb(L):l—ZLybij is a polynomial in the lag operatdr for inflation;

p(L)=p,+ p,L takes into account current and lagged skewnessis the cross-
sectional standard deviation of inflation, alsoimed in the next section. Finally, is an
oil-inflation based control that we add for robessts. The model errog, can take the
form of a moving average when forward looking expeons are included in the model.

We perform our analysis with the following spedfions (and corresponding
parameter restrictions):

e Without including inflation expectation€(z,,, |F,) and unemployment; we thus
havey, =y,=60=0; we estimate the corresponding model twice, oncele@gt

squares (LS) and once by two stage least squaisSj2to account for possible
endogeneity problems from the presence of the ogmeaneous skewness and

standard deviation variables.
e With inflation expectations but without unemployniewe thus havey, =0; we
estimate the model by 2SLS.

e With inflation expectations and unemployment (fobdel); we estimate the model
again by 2SLS.

L Estradeet al (2000) compute and compare several empiricahifieins of the NAIRU and conclude (p.
26) that all but one of the NAIRU estimates showtinge-pattern in five-year sub-periods that is quit
similar to the observed unemployment.



2SLS estimation is performed using lags of the ddpat and explanatory
variables as instruments. We follow estimation wathtest for the long-run effect of

skewness, namely a test for the hypothgisg, + £, =0. Finally, we perform a variety

of residual diagnostic tests, including tests fesidual autocorrelation, conditional

heteroscedasticity, normality and functional (nmgpggification.

4. DATA & DESCRIPTIVE STATISTICS

Our data were obtained from the respective stadistservice agencies of the three
countries we examine. We have data on the compsrafnthe Producer Price Index
(PPI) as well as the index itself, and data on yrleyment where they are consistently
available.

The sample sizes are almost comparable, startorg 1995 and ending in 2003
for Greece and 2006 for Portugal and Spain. Thea dhffer, however, in the
classification digits for the components of the :FBt Greece we have data for 4-digit
classification, for Portugal we have data for 3xdadassification and for Spain we have
data for 2-digit classification. Our choices weretated by reasons of data consistency
and availability. For all three countries there evrequent revisions, before 1995, both in
base years and methods of aggregations and rgpatinthe components of the PPI.
Unemployment was available on a quarterly frequefocyPortugal and Spain but for
Greece is was consistently available after 199& Whemployment data for all three
countries were interpolated to monthly frequendpgis cubic spline methdd.

The same procedure for all countries was followedconstructing the two
measures of the cross-sectional distribution o&tneg prices, standard deviation and
skewness. The industry-level data were arrangea Tn< N matrix, oft = 1, 2, ..., T
months and = 1, 2, ...,N industries per month. The definition of the crgsstional

moments we use is given in the following equation:

2 1< — 18 tj__t ’
v, :ﬁ;(”ﬂ_ﬂt)’ #’ZN;(%J (6)
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where 7; is the (monthly or annual) inflation of thd" sector for montht and

7T, = N‘lz:il;ztj is the corresponding cross-sectional mean infiaté the j™ sector.

Assuming that the industries are uncorrelated f@remonth in our sample, the above
equation provides us with consistent estimatorsthef degree of dispersion and

asymmetry in the distribution of producer pricesnafly, monthly and annual PPI

inflation were computed using the standard formuytalog(PR /R, )x100, fork = 1,12.

In Figures 1 through 3 we have a visual presemtatfmur data series for all three
countries, in the order Greece, Portugal and Sgdie.figures contain the monthly and
annual inflation rates, the corresponding crossiseal monthly and annual standard
deviations and skewness of the PPI and, finallgnysloyment. In Tables 1 and 2 we
present some distributional and temporal descembatistics for all these series.

In Figure 1 we have the monthly and annual PP&iidh and the PPl skewness
series for Greece. As usual, the path of monthiilation exhibits less persistence than
the path of annual inflation, something also préesein Table Z° Annual inflation and
the cross-sectional skewness move almost togeftléng until the late 90’s and then
increasing before “stabilizing” after 2001. The ege inflation rates for the whole
period are 0.26 percent (monthly) and 3.41 per@mual) respectively. It is noteworthy
that skewness turned from positive to negativenengeriod (of about) 1996 to 1998 and
then sharply increased to positive again. The exden the literature points out to the
deflationary impact of the convergence criterialsethe Maastricht treaty. Afterwards,
and even within a common currency framework, suttngent macroeconomic
constraints were missing. The contemporaneouslatime between monthly and annual
inflation and skewness is 43 percent and 63 permaspectively, suggesting that there is
some substantial linear dependence between thetmmdisng two simple linear
regressions of monthly and annual inflation ondtess-sectional skewness we obtain the

following results:

? The cubic spline matched the last monthly obsemawithin a quarter to the corresponding actual
quarterly observation. Further details about otia dae available on request.

% We note that for all countries annual inflatiorhibits strong persistence at low lags but it decays
rapidly, in contrast to unit-root nonstationary beior. Although we provide p-values for a standanit
root test that do not reject the null of nonstatitty we believe that a target variable like iriflat cannot

11



Greece — Monthly PPI Inflation 7, =0.20+ 0.0%" ,R = 18.58¢ (7a)

Greece — Annual PPI Inflation 7, =2.70+ 0.9¢ ,R = 40.33¢ (7b)

The estimated coefficients are significant at thpetcent level, for both equatidis
lending some initial support to the potential nelaship between inflation and its third
moment. The finding that 20% (40%) of the varidpibf monthly (annual) inflation can
be potentially be explained by its cross-sectigl@wness is noteworthy and accords
with the original predictions of Ball and Mankiw9@5).

In Figure 2 we have the monthly and annual PP&iidh and the PPl skewness
series for Portugal. As before, the path of monihfiation exhibits less persistence than
the path of annual inflation. Similar commentshe tase of Greece apply here, although
there are differences in magnitudes. For exambéerise in annual inflation after 1999 is
over two times that of Greece’s (Greece peaks@itab percent while Portugal peaks at
about 16 percent). The average inflation ratestlier whole period are 0.22 percent
(monthly) and 2.54 percent (annual) respectiveljyiese are comparable to the
corresponding averages for Greece. However, Paggeunflation is more volatile
during this period, the historical standard dewiadi being higher compared to Greece:
0.72 percent vs. 0.65 percent for monthly inflateond 4.26 percent vs. 2.23 percent for
annual inflation. The contemporaneous correlatietwisen monthly and annual inflation
and their corresponding skewness measures is @2mieand 82 percent respectively;
this is higher than the corresponding numbers fiee@Ge which are 43 percent and 63
percent respectively. Estimating, as before, twopse linear regressions of monthly and

annual inflation on the corresponding skewness oreasve obtain the following results:

Portugal — Monthly PPI Inflation 7, =0.11+ 0.14" ,R = 38.36¢ (8a)

Portugal — Annual PPI Inflation 7, =1.31+ 1.54" R = 67.64¢ (8b)

be characterized as a behaving like a random Jralddition, the low power of unit root tests conmdid
with policy interventions suggests that we shorgat the results of such tests with some caution.

' For all simple regressions reported in this sectignificance is based on either heteroskedastiit
heteroskedasticity-autocorrelation consistent stethérrors. Results from 2SLS estimation are sinaifel
available on request.
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The estimated coefficients are again significarthat1 percent level and the R-squared
values are higher than in the case of Greece, stiggean even stronger link between
inflation and its third moment. The fit for the arat inflation equation is the strongest
between the three countries.

Finally, in Figure 3 we have the visuals for theaigh series. As before, the path
of monthly inflation exhibits less persistence tithe path of annual inflation. Similar
comments to the case of Greece and Portugal alpty &yere, although there are
differences in magnitude. After the sharp incraasE999 and 2000 annual inflation then
drops and starts increasing again, instead of il&y” as in the case of Greece and
Portugal. It is interesting to note that unemplogifalls with a definite downward trend
from 1995 — contrast this to the rise of Portugafemployment after 2000. However,
the average unemployment rate for Spain is threegtithat of Portug@l The average
inflation rates for the whole period are 0.21 patgenonthly) and 2.21 percent (annual)
respectively, almost identical to those of Portudal contrast to Portugal though, the
historical standard deviation of inflation for Spas closer to that of Greece with 0.39
percent (monthly) and 2.25 percent (annual) respdgt The contemporaneous
correlation between monthly and annual inflatiord akewness is 67 percent and 72
percent respectively. Estimating, as before, twopse linear regressions of monthly and

annual inflation on the cross-sectional skewnessitain the following results:

Spain — Monthly PPI Inflation 7, =0.16+ 0.1&" ,R = 44.849 (9a)

Spain — Annual PPI Inflation 7, =1.62+ 0.6% ,R = 52.11° (9b)

The estimated coefficients are significant at thpeficent level respectively and the fit for
the monthly inflation equation is the highest amtmgthree countries.

In the next section we present our estimation tediolr the generic model of
equation (5) and discuss the implications of ondifigs, which are strongly supportive

of the simple regressions presented above.

% As large as this disparity in unemployment ratesy rseem, particularly for neighboring countries,
Castillo et al. (1998) found that both countries experienced ainshocks to their unemployment rates
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5. ESTIMATION RESULTS AND DISCUSSION

The core estimation results, based on the modelqagtion (5), appear in Tables 3
through 9. We present the coefficient estimates@bwith their significance, the fit of
each model and a number of residual diagnostics,Ahe long-run effect of skewness
on inflation is also tested and reported. When@&8LS our instrument lists included
past values of (monthly or annual) inflation, tleéerant standard deviation and skewness
measures and unemployment. The structure of T@btes8 is the same: they have four
column panels that correspond to the four diffemantlel combinations we considered
and are, in order: the model without forward loakiexpectations and unemployment,
estimated by LS, in column one; the same modehas#id by 2SLS in column two; the
model with forward looking expectations but withautemployment, estimated by 2SLS,
in column three; and, finally, the hybrid Philliparve model with both forward looking
expectations and unemployment, estimated by 23L& lumn four.

Our results for Greece are presented in Tablesd3aiable 3 has the results for
monthly inflation and Table 4 for annual inflatio8tarting from the monthly inflation,
the signs of the estimated coefficients of conterapeous and lagged skewness are as
anticipated by the theory suggested by Ball and W#an(1995): positive for
contemporaneous skewness and negative for laggednsks. The coefficients of
contemporaneous skewness in three out of four aastgnificant at the 1% level, while
it is interesting to note that the coefficientdarfjged skewness are significant only when
forward looking inflation is included in the mod&olumns 3 and 4). Since lagged
skewness is not significant in the first two mode&ts do not consider the results on the
long-run effects for these models. For the moden@8 4 the results on the long-run
effect of the third moment are mixed: when unemplemgt is not present we reject the
null hypothesis of zero long-run effect (columnvd)ile when unemployment is present
we do not reject it.

Lagged inflation is always highly significant (inost cases at the 1% level) and
there is ample evidence of strong persistence disagemean reversion, with lagged
inflation alternating signs between lag one andtlag. Forward inflation also enters

from the 1980s onwards. We will follow Blancharddalimeno (1995) in approaching the treatment &f thi
question with “humility” and follow their exampleybeaving this intellectual challenge to others.
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significantly but the magnitude of the respectieefticient is smaller than that of the
coefficient of the first lag of inflation. Finallyinemployment in the hybrid model in
column 4 does not enter significantly.

The results for annual inflation for Greece, in [Eald, are much stronger and
robust as far as the effects of skewness are aoeteNow both contemporaneous and
lagged skewness enter with the expected signs @nsitrangly significant. The long-run
effect of skewness is present only when laggedatiofh is used; it disappears when
forward looking expectations are included in thedels. Similar comments to the
monthly models about lagged and forward inflatiopplg here and, finally,
unemployment now enters with the expected (negdesigm and is significarff

The results for Portugal appear in Tables 5 andhd are quite similar to the
results for Greece. The results on annual inflatiaa) again, stronger and more robust on
the effect of cross-sectional skewness on relginees. However, unemployment does
not enter significantly in the monthly or in thenaral inflation models. Similar comments
to the case of Greece apply for the long-run edfe¢skewness.

The results for Spain appear in Tables 7 and 8amadcloser to the results for
Portugal than those of Greece. Past inflation win#uence current inflation levels in a
very similar order of magnitude in both Spain araft&®gaf’. Unemployment does not
enter significantly in any of the models for Spagmwell. A result worth noting here is
about the magnitudes of the estimated coefficiaftsontemporaneous and lagged
skewness among the three countries: for annualiofi Greece has the highest estimated
effect of skewness on inflation while Portugal’dapain’s estimates have almost half
the magnitude of those of Greece. This can beraafign “idiosyncratic’ response of the

% Gali and Gertler (1999) showed that the sum ofthekward and forward-looking parameters could be
smaller than or equal to unity depending on howrsity or weakly price-setting firms discount future
prices. In this paper, for simplicity, we consider implicit discount factor of one. The results @reece
indicate that the sum of these estimates is eguahity cannot be rejected for both annual and Hhignt
models. The same result applied to Portugal anéh$gavell.

*" The literature indicates that producer prices rassed more frequently than consumer prices; see
Alvarez and Hernando (2005) for a discussion ofSpanish case. Adjustments of consumer prices take
twice as long in the EU than in the USA: both Galial. (2000) and Dhynet al. (2006) estimate an
average adjustment period in Europe between fodrsanquarters. Nevertheless there is great véitiabi
within the EMU: according to Cecchetti and Debé#806) CPI inflation persistence is higher in Itdign

in Finland by an order of magnitude of almost 30.

15



Greek economy to changes in the cross-sectionaildison of prices and, possibly, a
sign of common shocks that underlie relative peicanges in Portugal and Spé&in.

An important overall result that comes out of Ak tmodels we considered so far
is that our skewness estimates appear to be “dgadlgnconsistent”, in the sense that we
strongly register a negative relationship betweement inflation and lagged skewness.
This expected relationship was pointed out by Bal Mankiw (1995) but could not be
identified in their data set for the U.S. economoni 1949 to 1989. Its robust presence
here, regardless of whether the economy in quesdierperiencing continuous inflation
(i.e. Spain) or a protracted deflation (i.e. Poatifg, is suggestive of its potential validity
as an “inflation regularity” — at least in the threountry context we consider here.

We consider two extensions to the previously cameid models and report them
collectively in Table 9. First, we include the chanin annual oil inflation as a control
variable in the annual inflation hybrid models. Thesults on lagged and forward
inflation and contemporaneous and lagged skewnessiraaffected by the inclusion of
this additional variable. Second, we pool our datal form a three-country panel
eqguation similar to the hybrid model we had befgmat without the oil variable and the
moving average). We estimate this panel equatiangughe Generalized Method of
Moments (GMM) with dynamic instruments (that inctudiso the instruments used in the
single country equations). The results are surpgigi robust: contemporaneous and
lagged skewness enter with the anticipated, dynaipiconsistent, signs and are
strongly significant. In addition, unemployment nenters with the expected negative
sign and is significant as well.

All in all, our estimation results are strongly poptive of the theory expounded
in Ball and Mankiw (1995) about the effects of tbmss-sectional third moment of
inflation on relative price changes. We find a gigant presence of current and lagged
skewness as a determinant of current inflationneafer controlling for a number of

variables that enter in more traditional inflatiequations (lagged and forward inflation,

% This finding may signal an idiosyncratic featuffettee price-setting process in Greece, where finmay
consider more relevant the nominal price adjustmantoss industries than the past (or future)zatidins
of aggregate inflation. In that light, Greek firmsuld not be as backward, or forward, looking asirth
Portuguese and Spanish counterparts but ratherédldboking”. Unfortunately there is no study, dor
knowledge, that discusses the price setting behatiGreek firms.
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the cross-sectional standard deviation, unemploynas oil inflation). Our results
continue to hold when we pool our data together @ntsider the effect of skewness on
the three countries simultaneously.

6. CONCLUSIONS

In this paper we explore the connection betweelatioh and its higher-order moments
(skewness) for three peripheral E.U. countries GrgPortugal and Spain along the lines
of the menu cost theory of price rigidities in puatl markets. Our work is among the
relatively few studies that appeared in previoteyditure that explore this topic using a
similar approach. We contribute to this line ofeach by examining three economies
that may be emulated by the new E.U. member stateandidate member states, such as
Bulgaria, Romania or Turkey, with regard to theeefé of monetary and anti-inflationary
policies they pursue within the context of the E.U.

Employing an augmented version of the hybrid Newné&sian Phillips curve and
monthly data on producer prices, we find a robtsirtsrun impact of the skewness of
observed relative prices on aggregate inflatiohni@ with the Ball and Mankiw (1995).
Our results are in accordance with the predictiofisthe menu cost models and
importantly, they go beyond the contemporaneousnrs&awness correlation and are
“dynamically consistent”.

The main policy implications of our analysis stemni the impact that an
asymmetric distribution of prices would have on thensmission of monetary policy.
When the cross-sectional skewness of prices igtthireelated to aggregate inflation not
only the direction but also the magnitude of a nahshock would influence output and
inflation dynamics. Peersman (2004) has found seméence that the same monetary
policy shocks have different effects across E.Mdduntries (e.g. a stronger price
response in Spain and Italy than in Austria andNe¢herlands). His “puzzling result”
may be the result of an incomplete characterizatioime process of inflation dynamics.

We propose the inclusion of the cross-sectionalvekss of relative prices in the hybrid

# Aucremanneet al. (2002) also identify this dynamic feature of tikewness-inflation relationship but in
the case of Belgium they find that the long-rureeffis negative and effectively zero.
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New Keynesian Phillips curve as a more completeactarization of the process of price
adjustments in the periphery of the E.M.U.

While our results are quite robust for the threentoes examined here, it is
important to look to a larger group of countriesvd want to check whether the effects of
skewness on inflation are truly an “empirical resgity”. Enlarging our sample to include
countries from the E.U.-15 and E.U.-25 groups a ageusing OECD countries and data

of a lower (e.g. quarterly) frequency appears ta fr&itful extension of our research.
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Figure 1.Monthly and Annual Inflation, Cross-Sectional Sieviation and

Skewness and Unemployment for Greece
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GREECE

Monthly Cross- Monthly Cross- Annual Cross- Annual Cross-
Monthly Sectional Std. Sectional Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness Unemploymerpt
Mean 0.26 1.31 0.88 3.41 5.10 0.80 10.91
Maximum 2.37 4.26 5.63 9.38 8.06 5.14 12.76
Minimum -1.36 0.62 -6.28 -1.17 3.11 -2.17 9.18
Std. Dev. 0.65 0.62 2.69 2.33 1.23 1.66 10.9
Skewness 0.45 2.33 -0.60 0.50 0.08 0.67 -0.00
Kurtosis 4.19 10.25 2.81 2.52 2.25 2.87 72.2
Normality 0.01 0.00 0.05 0.08 0.31 0.03 60.4
Observations 96 96 96 96 96 96 70
PORTUGAL
Monthly Cross- Monthly Cross- Annual Cross- Annual Cross-
Monthly Sectional Std. Sectional Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness Unemploymert
Mean 0.22 1.24 0.74 2.54 5.50 0.80 5.86
Maximum 2.29 3.58 6.07 15.57 13.46 6.00 08.0
Minimum -2.24 0.40 -7.29 -7.64 2.32 -3.82 3.70
Std. Dev. 0.72 0.55 3.10 4.26 2.28 2.28 71.3
Skewness 0.17 1.63 -0.19 0.59 1.34 0.07 -0.21
Kurtosis 4.07 6.56 2.10 4.52 5.18 2.24 1.49
Normality 0.03 0.00 0.06 0.00 0.00 0.20 0.00
Observations 139 139 139 128 128 128 136
SPAIN
Monthly Cross- Monthly Cross- Annual Cross- Annual Cross-
Monthly Sectional Std. Sectional Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness Unemploymerft
Mean 0.21 0.95 0.47 2.21 5.04 0.87 15.05
Maximum 1.47 2.97 4.80 6.41 12.61 4.43 R23.8
Minimum -1.05 0.24 -4.81 -2.22 1.84 -3.56 8.39
Std. Dev. 0.39 0.47 2.64 2.25 2.23 2.37 449
Skewness 0.24 1.19 -0.22 0.18 1.21 -0.15 0.41
Kurtosis 3.59 5.27 1.82 1.93 4.45 1.63 1.64
Normality 0.19 0.00 0.01 0.03 0.00 0.01 0.00
Observations 138 138 138 127 127 127 138
Table 1.Distributional Descriptive Statistics
Notes:

1. The row “Normality” gives the p-value of the JaregBera test for normality in the marginal

distribution of the series.
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GREECE

Monthly Cross-Monthly Cross- Annual Cross- Annual Cross-
Monthly  Sectional Std.  Sectional  Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness
r(1) 0.29 0.31 0.03 0.91 0.86 0.89
r(12) 0.07 0.26 0.05 -0.24 0.00 0.12
r(24) 0.00 0.20 0.04 -0.14 0.20 -0.37
ADF 0.00 0.00 0.00 0.13 0.24 0.19
PORTUGAL
Monthly Cross-Monthly Cross- Annual Cross- Annual Cross-
Monthly  Sectional Std.  Sectional  Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness
r(1) 0.43 0.08 0.22 0.97 0.95 0.89
r(12) 0.10 0.19 0.03 -0.11 0.11 -0.21
r(24) -0.03 0.02 0.10 -0.42 -0.14 -0.28
ADF 0.00 0.00 0.00 0.18 0.06 0.03
SPAIN
Monthly Cross-Monthly Cross- Annual Cross- Annual Cross-
Monthly  Sectional Std.  Sectional  Annual Sectional Std. Sectional
Inflation Deviation Skewness Inflation Deviation Skewness
r(1) 0.44 0.09 0.41 0.94 0.92 0.91
r(12) 0.07 0.01 0.02 -0.03 -0.02 -0.26
r(24) 0.01 0.07 -0.07 -0.19 -0.08 -0.14
ADF 0.00 0.00 0.00 0.48 0.04 0.09
Table 2. Temporal Descriptive Statistics
Notes:
1. The rows labeledrth)” give the samplé™ order autocorrelation of the series.
2. The rows labeledDF give the p-value of the Augmented Dickey-Fullest tiler a unit root.
3.

The 5% standard error of the sample autocorrelai®.19 for Greece and 0.17 for Portugal and

Spain.
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Table 3.Estimation Results for Greece — Monthly Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SL.Sw/ Fl Phillips Curve
Forward Inflation(+1) 0.63*** 0.30***
(0.09) (0.08)
Lagged Inflation(-1) 0.33*** 0.32%** 0.71%** 0.73***
(0.10) (0.10) (0.08) (0.12)
Lagged Inflation(-2) -0.17** -0.18** -0.21%** -0.27%*
(0.09) (0.09) (0.07) (0.10)
Current Skewness 0.09*** 0.17%** 0.03 0.08***
(0.02) (0.04) (0.03) (0.03)
Lagged Skewnegsl) -0.005 -0.004 -0.05* -0.05*
(0.02) (0.03) (0.03) (0.03)
Current Std. Dev. 0.21** 0.09 -0.10** -0.06
(0.09) (0.17) (0.05) (0.08
Unemployment 0.07***
(0.02)
Moving Average -0.88*** -0.88***
(0.12) (0.13)
R-squared 0.35 0.38 0.64 0.68
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.54 0.51 0.39 0.40
Long-run effect
of skewness 0.00 0.00 0.03 0.20
Ljung-Box24) test 0.97 0.96 0.84 0.85
Normality test 0.32 0.29 0.00 0.84
ARCH(24) 0.24 0.46 0.56 0.39
RESET1) test 0.66 0.51 0.00 0.03
Notes:
1. Std. errors in parentheses below the estimate®; &nd *** denote significance at the 10%, 5%
and 1% level respectively.
2. F-testgives the p-value for the joint significance of #xplanatory variables
3. s.e.eis the standard error of estimation.
4. Long-run effect of skewnegiwes the p-value of the Wald test for the nulpbtpesis that the sum
of the coefficients of current and lagged skewrigggro.
5. Ljung-Box24)testgives the p-value of the corresponding test feidieal autocorrelation using 24
lags.
6. Normality tesigives the p-value of the Jarque-Bera test fodtedinormality.
7. ARCH24) testgives the p-value of the corresponding test feidieal conditional autoregressive
heteroskedasticity using 12 lags.
8. RESET1)testgives the p-value of Ramsey's test for misspedificausing one fitted term.
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Table 4.Estimation Results for Greece — Annual Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SL.Sw/ Fl Phillips Curve
Forward Inflation(+1) 0.37*** 0.34***
(0.05) (0.29)
Lagged Inflation(-1) 1.07*** 1.06*** 0.83*** 0.94***
(0.08) (0.09) (0.07) (0.07)
Lagged Inflation(-2) -0.22%** -0.19** -0.17%%* -0.28***
(0.07) (0.08) (0.06) (0.05)
Current Skewness 0.71%** 0.89*** 0.58*** 0.42%**
(0.08) (0.12) (0.11) (0.08)
Lagged Skewnegsl) -0.59%** -0.76%** -0.58*** -0.39***
(0.09) (0.13) (0.10) (0.07)
Current Std. Dev. 0.14* 0.12* 0.01 0.096***
(0.06) (0.07) (0.04) (0.03)
Unemployment -0.19%**
(0.04)
Moving Average -0.24 -0.79***
(0.15) (0.14)
R-squared 0.93 0.93 0.96 0.98
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.6 0.61 0.44 0.35
Long-run effect
of skewness 0.02 0.02 0.91 0.48
Ljung-Box24) test 0.61 0.58 0.81 0.89
Normality test 0.64 0.74 0.82 0.93
ARCH(24) 0.61 0.70 0.92 0.27
RESET1) test 0.64 0.46 1.00 0.03

Notes:see Table 3.
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Table 5.Estimation Results for Portugal — Monthly Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SLSw/ Fl Phillips Curve
Forward Inflation(+1) 0.37*** 0.40***
(0.08) (0.06)
Lagged Inflation(-1) 0.24** 0.17* 0.58%** 0.52%%+
(0.11) (0.1) (0.10) (0.08)
Lagged Inflation(-2)
Current Skewness 0.12%** 0.15*** 0.12%** 0.10***
(0.015) (0.03) (0.03) (0.02)
Lagged Skewnegsl) 0.02 0.02 -0.10%** -0.07%%
(0.02) (0.02) (0.04) (0.03)
Current Std. Dev. 0.26*** 0.29* 0.07 0.06
(0.08) (0.15) (0.06) (0.06)
Unemployment -0.003
(0.007)
Moving Average -0.87*** -0.89***
(0.18) (0.12)
R-squared 0.49 0.47 0.64 0.68
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.52 0.55 0.45 0.44
Long-run effect
of skewness 0.00 0.00 0.52 0.21
Ljung-Box24) test 0.54 0.70 0.93 0.79
Normality test 0.00 0.00 0.15 0.07
ARCH(24) 0.92 0.96 0.87 0.92
RESET1) test 0.09 0.09 1.00 0.00

Notes:see Table 3.
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Table 6.Estimation Results for Portugal — Annual Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SLSw/ Fl Phillips Curve
Forward Inflation(+1) 0.44%** 0.42%**
(0.06) (0.05)
Lagged Inflation(-1) 1.33*** 1.32%** 0.68*** 0.73%**
(0.08) (0.08) (0.15) (0.14)
Lagged Inflation(-2) -0.43%%* -0.42%%+ -0.12 -0.15*
(0.07) (0.07) (0.10) (0.09)
Current Skewness 0.48*** 0.55%** 0.17* 0.16**
(0.06) (0.12) (0.09) (0.08)
Lagged Skewnegsl) -0.35%** -0.41 % -0.15%* -0.15**
(0.07) (0.11) (0.07) (0.06)
Current Std. Dev. 0.07** 0.06* 0.004 0.01
(0.03) (0.04) (0.01) (0.02)
Unemployment 0.01
(0.02)
Moving Average -0.38 -0.42
(0.30) (0.28)
R-squared 0.98 0.98 0.99 0.99
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.67 0.69 043 0.42
Long-run effect
of skewness 0.01 0.01 0.74 0.77
Ljung-Box24) test 0.22 0.30 0.09 0.08
Normality test 0.00 0.00 0.67 0.59
ARCH(24) 0.03 0.04 0.02 0.03
RESET1) test 0.27 0.28 1.00 0.30

Notes:see Table 3.
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Table 7.Estimation Results for Spain — Monthly Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SLSw/ Fl Phillips Curve
Forward Inflation(+1) 0.33*** 0.34***
(0.07) (0.08)
Lagged Inflation(-1) 0.32%** 0.29*** 0.64*** 0.58***
(0.05) (0.09) (0.09) (0.11)
Lagged Inflation(-2)
Current Skewness 0.09*** 0.11%** 0.1%** 0.09***
(0.01) (0.02) (0.02) (0.01)
Lagged Skewnegsl) -0.02* -0.02* -0.08%** -0.07%
(0.01) (0.01) (0.02) (0.02)
Current Std. Dev. 0.02 0.04 0.02 0.002
(0.04) (0.11) (0.05) (0.002)
Unemployment -0.003
(0.002)
Moving Average -0.72%** -0.83***
(0.16) (0.19)
R-squared 0.52 0.52 0.66 0.71
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.27 0.27 0.23 0.21
Long-run effect
of skewness 0.00 0.00 0.34 0.30
Ljung-Box24) test 0.96 0.96 0.99 0.99
Normality test 0.00 0.00 0.42 0.07
ARCH(24) 0.96 0.80 0.01 041
RESET1) test 0.28 0.03 1.00 0.00

Notes:see Table 3.
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Table 8.Estimation Results for Spain — Annual Inflation

Model 1 Model 2 Model 3 Model 4
Explanatory Variables OoLS 2SLS 2SLSw/ Fl Phillips Curve
Forward Inflation(+1) 0.38*** 0.35***
(0.04) (0.03)
Lagged Inflation(-1) 1.28*** 1.27%%* 0.84*** 0.91%**
(0.07) (0.08) (0.08) (0.08)
Lagged Inflation(-2) -0.32%** -0.30*** -0.22%** -0.25%**
(0.07) (0.07) (0.05) (0.05)
Current Skewness 0.29*** 0.32%** 0.08** 0.07**
(0.03) (0.05) (0.03) (0.03)
Lagged Skewnegsl) -0.25%** -0.29%** -0.08** -0.08***
(0.03) (0.05) (0.03) (0.03)
Current Std. Dev. 0.02 0.02 0.003 0.001
(0.02) (0.02) (0.004) (0.003)
Unemployment 0.002
(0.005)
Moving Average -0.67*** -0.85***
(0.20) (0.19)
R-squared 0.98 0.98 0.99 0.99
F-test 0.00 0.00 0.00 0.00
s.e.e. 0.33 0.34 0.19 0.18
Long-run effect
of skewness 0.09 0.22 0.65 0.67
Ljung-Box24) test 0.559 0.809 0.00 0.00
Normality test 0.12 0.34 0.04 0.16
ARCH(24) 0.38 0.59 0.03 0.05
RESET1) test 0.5401 0.0889 0.00 0.00

Notes:see Table 3.
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Table 9.Estimation Results with Oil Inflation + Panel — Aral Inflation

Greece Portugal Spain Panel
Explanatory Variables PhillipsCurve  PhillipsCurve  PhillipsCurve  Phillips Curve
Forward Inflation(+1) 0.30*** 0.47** 0.37*** 0.31***
(0.03) (0.05) (0.04) (0.05)
Lagged Inflation(-1) 0.98*** 0.68*** 0.86*** 0.86***
(0.07) (0.11) (0.09) (0.10)
Lagged Inflation(-2) -0.28*** -0.14** -0.23*** -0.19%**
(0.04) (0.07) (0.05) (0.06)
Current Skewness 0.35%** 0.13** 0.08*** 0.44%**
(0.07) (0.06) (0.03) (0.07)
Lagged Skewnegsl) -0.32%** -0.13** -0.08*** -0.21%**
(0.07) (0.05) (0.03) (0.05)
Current Std. Dev. 0.13*** 0.01 0.00 0.07**
(0.03) (0.01) (0.00) (0.04)
Unemployment -0.23*** 0.01 -0.00 -0.12**
(0.04) (0.02) (0.00) (0.05)
Change in QOil Inflation 0.01*** -0.01%** -0.00
(0.00) (0.00) (0.00)
Moving Average -0.76*** -0.47* -0.77%*
(0.15) (0.20) (0.16)
R-squared 0.99 0.99 0.99 0.34
F-test 0.00 0.00 0.00
s.e.e. 0.32 0.40 0.18 0.64
Long-run effect
of skewness 0.30 0.82 0.99 0.00
Ljung-Box24)test 0.69 0.04 0.00
Normality test 0.59 0.60 0.28 0.00
ARCH(24) 0.54 0.09 0.06
RESETY) test 0.00 1.00 0.00

Notes: see Table 3.
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