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Intra-national Purchasing Power Parity and
Balassa-Samuelson Effects in Italy

Abstract

Considering a sample of 71 Italian
metropolitan areas, this paper goes
beyond the assumption that there exists
a unique core inflatioary process in a
macroeconomy. We show that local
long-run inflation rates can display
remarkable variability. On the one hand
they are negatively correlated with
productivity growth, on the other the
less competitive is the local retail sector
and the higher is long-run inflation.

Keywords: purchasing power parity,ohg-run inflation, Balassa-
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Introduction
Testing for the purchasing powerripg (PPP) hypothesis has been a

classical research topic in economicShere exist two versions of the PPP
hypothesis: the absolute and the relativesorThe former asserts that the real
exchange rate is a constant or otherwise that the nominal exchange rate
accommodates relative changes in theelleof prices. “Relative PPP requires
only that the rate of growth in the exige rate offsets the differential between
the rate of growth in home afakeign price indices” (Rogoff, 1996).

One of the reasons why relative PPP might not hold is different
productivity growth rates acrossountries. Balassa (1964) originally
acknowledged that the “productivityds”, as called by Bahmani-Oskooee and
Nasir (2005), could have different ditEms. Suppose there exist two sectors in
a given economy, a traded one and a not-traded one. Suppose further that
productivity growth is stronger in the foanthan in the latter one and that on
aggregate it outpaces the growth ratevafes. As a consequence, inflation will
decrease, but this decline will be lassrked in the non-traded sector. This
possible negative relationship betweeflation and productivity growth has
been emphasized in regional econontigghe Kaldorian tradition (Dixon and
Thirlwall, 1975).

Alternatively, it might be, first, that vgges in the tradable sector grow as
fast as productivity doesd, second, that wages irethon-tradable sector are
pegged to those in the tradable opeskibly due to competition among labour
groups). Under these circumstances, inflation will rise duntacceleration of
price growth in thenon-tradable sector.

This paper focuses on the issues above by exploiting a dataset of
metropolitan areas, that is a dataseswfall open economies belonging to a

monetary union. When many economies share the same currency they will have

! For reviews see Rogoff (1996) and Taylor and Taylor (2004).



a fixed nominal exchange rate, implying that if relative PPP holds, local
inflation rates will converge to the same value in the long-run.

We depart from standard ways ostiag for PPP or for Balassa-Samuelson
effects. We build on thdéterature on ifiation persistence (Lunnemann and
Math&, 2004 and Vaona and Ascari, 200t we move beyond the short-run.
We first specify an autoregressiveopess for inflation and we compute the
local long-run level of inflation asstunconditional mean. We find that it can
display remarkable variation at the lodavel. Long-run infation also appears
to be negatively correladewith productivity growthboth for the whole local
economy and in the non-traded sector. lkenmore, the less competitive is the
local retail sector and the higher angj-run inflation. Testing for endogeneity
does not point to the existence of sizeable biases.

In comparison with the vaous methods proposed irethterature to isolate
long-run inflation (Taillon, 1997 and &k and Watson, 1998), our approach
might seem naive, as it corresponds tooastant trend in the level of prices
during the period of observation. Howevigmnoring time variation in long-run
inflation does not hampesur analysis. Indeed, sonté the determinants of
long-run inflation, such as the degree afmpetitiveness of the local retail
sector, change very slowly across tides a consequence temporal variation
might not always offer help in identifying the factors underlying long-run
inflation. Furthermore, data on real \&bles at the local Wl are not usually
produced with the same frequency atabion data. Finaill, Vaona and Ascari
(2007) show that the inflation geing process does not display major
structural breaks in the sample here adm®d, so a constant trend in prices
does not appear to be a too stringent assumption for the data we considered. On
the other hand, focusing on cross-section&a-national variation we can go
beyond the assumption “that there is aquei core inflationary process in a
macroeconomy — across all sectors andegiions” — an assoption that “might
seem improbable” (Quah and Vahey, 1995).



Furthermore, our measure is similar, Buperior to the measures of trend
inflation used in the literature investigating the relationship between inflation
and the slope of the Phillips curve. For instance, Ball, Mankiw and Romer
(1988) used just the average inftat, Ball (1994) and Boschen and Weise
(2001) a nine quarters moving averapefstetter (2008) a 10 years inflation
average and Senda and Smith (2008)eeimented with 2, 5 and 10 years
inflation averages. By using a Schwartitezion, we let as much as possible the
data speak about the length of the time period over which average inflation
should be computed.

Our research strategy isgsible because we consigedataset with a large
cross-sectional dimension (71 metropoli@mas), much larger, for instance,
than that of datasets amrning the 19 major U.S. @8 studied by Cecchetti et
al. (2002) and Chen and Deveraux (2003).

Finally, by focusing on Italy, we carmvercome the lack of data
characterizing the whole of Europe, whimirrently hampers the analysis of the
long-run determinants of inflation differentials as admitted by Altissimo et al.
(2005Y.

The rest of the paper is structurad follows. The next section offers a
review of papers testingf@®PP mainly in a regionallban context. The second
section shows some features of our sett@nd our econometric results. The last

section concludes.

Literature survey
The PPP literature was subject in feest to a number of methodological

shifts. At first, time-series data weused. One of the most common exercise
was to run an Augmented-Dickey-Fultest within the following model for the
real exchange ratey:

k
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2 At page 21.



where4 is the first difference operatqe,is a constaniy andc; are coefficients,

k is the number oflags considered and is the stochastic error. lf is
significantly less than zero, there wille evidence of mean reversion and
therefore of PPP.

In order to dispel doubts regarding fierformance of tests for unit roots in
small samples, researchers startedamalyse very long time-series, which,
however, have their own shortcomingsteof being characterized by structural
breaks. One further way out to this prl was to use panel data, as panel unit
root tests have a better small sample performance than their time-series
counterparts. On this ground, Imbs at (2005) showed that convergence
towards PPP can be quite fast, though there exists some variability in the
estimates they produced. Panel data estimates have been recently criticized
because they ignore cross-unit cointegration relationships leading to an
excessive rejection afie unit root hypothesi@anerjee et al., 2005).

The possible presence of factors hampy the adjustment of relative
prices or inflation rates spurred rasghers to move to consider regional
datasets. Among the main factors harmmemrelative price adjustment it is
possible to list: a) tariff barriers; bjon-tariff barriers; c)hominal exchange
rates failing to adjust to relative price-level shocks; d) market imperfections
allowing firms to apply different price poles in different countries; e) costs in
adjusting prices; f) transportation c@stampering arbitrage between different
countries; g) the presence of non &ddgoods, for which arbitrage is
impossible (Cecchetti et al., 2002).

Other explanations that Y& been offered by the literature to explain price
(inflation) differentials aref) a positive correlation te&een the level of income
and the level of prices, implying thaatching up regions or economies should
experience positive inflation differentials; ii) macro-economic disequilibria,
whereby it is not said that all the regs within a countrgxperience the same

demand pressures; iii) even in preserof the same demand pressures there



might be different marketigidities, implying strongeor weaker inflationary
bottlenecks (Alberola, 2000).

One of the major studies of price differences within countries is Cecchetti
et al. (2002). They analysed a datasdhefprice indexes of 19 major US cities
from 1918 to 1995 finding that relative gei adjustment has an half-life of 8.5
years. Three explanations for suckl@v convergence were proposed: distance
— on the account that the price differehti@tween two cities is larger the
farther the two cities are -, different adjustment costs for small and large
deviations and traded dmot-traded goods. Remarkably, they did not manage
to find any statistical support for thesee explanations. They also could not
test if the real wage or pductivity differentials coulaffect their reults due to
data constraints.

Parsley and Wei (1996) analysed a terly data set including 51 tradable
and non-tradable goods and services for 48 cities from 1975 to 1992. They
found that distance, proxyinigr arbitrage costs, does affect the size of price
differences and its convergence rate, therefore the more two cities are distant
the more price differentialare variable and widend the longer they take to
converge. A similar role for distaneeas found by Engel and Rogers (1996).
Besides the role of distance, Parsleg &Vei (1996) highlighted that prices of
tradable goods converge faster than non-tradable ones, in contrast with the
results found by Cecchetti et al. (2002).

Weber and Beck (2005) analysedbanel of 77 European regions from
1991 to 2002 using monthly data and a similar model to Cecchetti et al. (2002)
but for inflation instead ofhe price level. They findhat: i) regional inflation
rates do not display a smooth decline iaitllispersion; ii) thy do display a lot
of internal volatility — wiereby regions with a highnflation ranking in the
present may have a low one in the future; iii) there is a positive relationship
between regional inflatiodispersion and mean winiccan allow central banks
to decrease the average inflatidown to 1% without pushing a sizeable

percentage of regions into deflatiaa) mean-reversion takes place at a slow



pace, that is the inflation half-life mabe rather long, ranging from 0.5 to 75.1
years for different sub-samples.

Busetti et al. (2006) used a datasdt19 Italian cities at a monthly
frequency from 1970 to 2003 and they find evidence of convergence in both the
level of prices and inflation rates byimg unit roots and stationarity tests.
However, Vaona (2007) merged the P&®RI the Phillips Curve literatures,
applying Dynamic Panel Data methods on a sample of eighty one Italian
provinces from the year 1986 to theayel998 with anannual frequency.
Inflation appeared to be characted by a low degree of persistence and
reversion to the mean, which resulted to be conditional on local unemployment
rates. Therefore, similarly to previous contributforeacroeconomic factors,
such as the unemployment ratan explain deviations from PP

The finding of conditional mean resg®on is important because it is
conceptually similar to the finding dfapell and Prodan (2006), that the real
exchange rate might not revert to a contstaean, but rather to a constant trend
determined by productivity growth diffentials according to the Balassa-
Samuelson hypothesisFrom the theoretical point of view, Obstfeld (1993)
offered a model in which realkchange rates have a trend caused by differential
productivity growth in traddb and non-tradable goods.

Bahmani-Oskooee and Nasir (2005) reweewthe literaturen the Balassa-
Samuelson effect, distinguishing betwettimee groups of studies: “The first
group includes studies that have usadss-sectional datarhis group has

provided mixed results. The sewb group which mostly supports the

® See Rogoff (1996), p. 663, whereist discussed the hypothesis that
government spending might have an effect on PPP.

* Intranational price convergence has recently become the topic of a
number of different papers such Ban and Wei (2006) for China, Ceglowski
(2003) for Canada, Dannd Battacharya (2008) fdndia. Morshed (2007),
instead, focused on Bangladeshi and $taki cities trying to understand if
state borders have anparct on price convergence.

> One of the most active researcherdtie field is David Papel. See for
instance the papers quotedBanerjee et al. (2005).



hypothesis includes studies thete time-series data.railly, a third group has
recently emerged and includes studiest tiise panel datand provide strong
support for the hypothesis”.

On the other hand, the Kaldorian traglitipostulates that output growth is
positively connected to labour produdtyvgrowth, which decreases long-run
inflation by offsetting firm’s cost infigon. The decrease ilong-run inflation
will in its turn lead to an increase @xport and to more output growth, starting
an economic virtuous cycle. Howevesmpirical papers benging to this
stream of literature have been more @@med with testing the real part of the
model (the connection of output growthbour productivity growth and export)
than the connection between labour prdiity growth and inflation as we do
here (see for instance FingletamdaMcCombie, 1998 and McCombie, 1985).

It is worth recalling that the presestudy produces results relevant also to
another strand of literature, given that long-run inflation has attracted
considerable attention among economistsecent years (among others King
and Wolman, 1996; Ascari, 2004). In pautar, Altissimo et al. (2005) built a
theoretical model showing that, withenmonetary union, regional variations in
productivity in non-tradables can be th@nary cause of inflation differentials,

whereby a faster productivity growth leab a decrease in long-run inflatfon

Econometric Analysis

The urban dispersion of inflation rates, unit root testing and
estimating local long-run inflation

The analysis here proposed builds on the results of Vaona and Ascari
(2007). There a dataset of 71 locali&alinflation rates between 1996Q1 and
2006Q3 was analysed within a short-fteimework. AR models with seasonal
dummies were fit to intra-national inflation time series and the estimated degree

of inflation persistence resulted to b®mv and hardly affected by structural

® Where the long-run is identified by low elasticity of substitution of
labour inputs in the tradabénd non-tradable sectors.



breaks in the period considered, implyithat standard econometric methods
provide reliable coefficient estimates. Furthermore, inflation persistence
appeared to be statistically differeattross provinces and this difference could
be explained by the degree of competihess of the local retail sector.

Analysing this dataset it is possible find that inflation displays similar
features to those emerged in the literature reviewed above. Figure 1 shows the
cross-sectional coefficient of variati among Italian metropolitan areas across

time.
(Figure 1 about here)

Furthermore, we run both for thevid of the CPI and for inflation the
panel unit root tests proposed by Levin, Lin and Chu (2002), Im, Pesaran and
Shin (2003) and the Fisher-type testmigsADF and PP tests after Maddala and
Wu (1999) and Choi (2001). Rdtuare set out in Table 1.

(Table 1 about here)

While the null hypothesis of the presemde stochastic trend was strongly
accepted for the CPI, it was stronglyesed for inflation. So, similarly to
Weber and Beck (2005) and Busetti et al. (2006), inflation rates appear to
converge towards the mean across apglitan areas idtaly, though their
dispersion does not steadily declindowever, we do not stop here and we
tackle the issue whether they convetgea common mean or there exists a
“productivity bias” in our data.

In order to do so, let us suppose logdlation rates to be generated by

different AR processes:

K, 3
Ty =05+ Zﬂiki Ty, T z Vi My + Uy (1)
k=1 j=1
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where 7; is the inflation rate in the main cityat timet, my is a quarterly
dummy accounting for the possbkffects of seasonalityy; is a stochastic
error, o, f and yare the parameters to be estimatédjs the maximum lag
length chosen for city’. This implies that the long run inflation rate in city

7z, will be different from those in # other cities and it will assume the

following form:

4

el
2

1—kziﬁiki

o, —log

(2)

4

e’
2

inserting quarterly dummies and dropgione of them to avoid the dummy

where log

is a normalization necesgato correct the fact that,

trap, entails arbitrarily ssuming that long-run inflation shows up in the quarter
of the dropped dummy (Suits, 1984)he possibility to use (2) as a measure of
long-run inflation hinges on the absenck major structural breaks in the
underlying parameters which was swssfally tested by Vaona and Ascari
(2007).

We estimate (1) for each one of theis® of the local inflation rates,

choosingK; by means of a Schwartz criteridpart A of Table 2 sets out some

"It is possible to consider the moded@bs an heterogeneous panel one. In
that case, the seasonal dummies willoact also for the possible effects of
national common factorshaugh factor loadings haveeen restricted to be
constant across time and let to vary across different spatial units. Common
factors in regional inflation dynamics Ve been investigated by Beck et al.
(2006) and they were not found to reduthe variability of idiosyncratic
parameters.

8 We used the normalization foa log-linear equi#on given that

7. =lo R
it U
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descriptive statistics obur data on inflation. Congping the distribution of
inflation with that of long-run inflation it is possible to see that they have a
similar average, but the latter one lmasmaller dispersion. Nonetheless, intra-
national disparities in long-run inflation remain remarkable as its minimum and

maximum annual valueseaabout 1.7% and 2.9%

(Table 2 about here)

Table 3 shows that thedr Italian macro-regions display on average very
similar values of trend inflation. On tlmher hand, its variability appears to be
starker within macro-regions, afhaved by columns 2 to 4 of Table 3.
Considering an analysis of variancelofg-run inflation rates across the four
Italian macro-regions leads to a verynsar result as an F-test of the model
returns a p-value of 0.52. This ismrarkable because economic disparities
among Italian macro-regions has been a prominent economic policy issue since
the unification of the country in thengteenth century (Brunello et al. 2001).
Furthermore, Vaona and Ascari (200 f)dfithat inflation persistence is higher
in the South, than in the Centre ortite North. Therefore, it is important to

look for a plurality of factors that gt explain such a regional pattern.

(Table 3 about here)

The determinants of long-run inflation
We further investigate the possible sms of the intra-national dispersion

of long-run inflation, merging our data on (2) with a dataset of economic
indicators produced by the Italianasstical office regarding local labour
market areas (LLMAS). LLMAs are functional regions defined on the basis of

° Long-run inflation rates by metropolitan areas are set out in detail in
Table Al in the Appendix.
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the commuting flows, so they have ammeoemic nature. Their size is in between
NUTS3 region¥ and municipalities and it ipossible to consider them as
metropolitan areas. We consider only the LLMAs of the main cities of the
NUTSS3 regions, as for the other LLMAs thegxist no data aboutflation. It is

also worth noting that after the 2001 ses the boundaries tfe LLMAs have
been redesigned so that there is nmperal continuityof the data about
LLMAs after 2003. Furthermore, no dategarding the labour force and the
unemployed has been produced for the year 2003.

In the end, our baseline model regras&d on the unemployment rate (U),
the population density (PD), the resitigpopulation (RP)labour productivity
growth (LPG), and the percentage mtail firms with no more than two
employees (MP), the “mom-and-pop” stores as called by Boylaud and Nicoletti
(2001).

T =o+BU, +B,PD, +B,RR +B,LPG +B,MP +§, (3)
where « and 4 with j=0,...,4 are coefficients{is a stochastic error and
indicates the i-th metropolitan area.

We consider the unemployment ratecipture its possible effect on the
local long-run inflation rate followig the Phillips curve tradition (Vaona,
2007). A high population density mightcrease local aggregate demand and
exacerbate inflationary bottlenecks. Téfere, a model trying to explain the
long-run level of local inflation hato include this factor too.

There exists a number of reasonsdoasider also the resident population as
explanatory variable. First it can d¢ape possible agglomeration effects,
whereby larger LLMAs might be mordfieient in the use of their resources
(Duranton and Puga, 2004) and enjojower rate of long-run inflation. An

0 NUTS is the French acronym for Nonwature of Teiitorial Units for
Statistics used by Eurostat. In this nomenclature NUTSL1 refers to European
Community Regions and NUTS2 to Bagdhdministrative Units, with NUTS3
reflecting smaller spatial units mosimilar to counties in the US. Local
inflation rates are computed on the badisurveys conducted in the main cities
of NUTS3 regions.

13



alternative reason to inseltie resident population that larger metropolitan
areas are specialized in different ati@s than smaller ones, and so this
regressor might capture the effect dfetiences in the industrial specialization
of LLMAs (Camagni, 1993, chp. 4).

As explained in the introduction, th#ext of labour productivity growth is
one of the main issues ofistpaper. Our measure foristthe percentage change
of value added per worker deflated by the local CPI.

Vaona and Ascari (2007) showed atfbn persistence - measured by

Ki
Zﬂiki in (1) - to depend on the percentarjgetailers with no more than two
ki

employees, which is often consideredagsroxy for the degree of protection of
the local retail sector @/laud and Nicoletti, 2001} The fact that differences

in the local degree of competitiveness could cause deviations from PPP was

theoretically explored inthe pricing to market literature (Rogoff, 1996).
Therefore it is natural to include alsastlindicator when §ring to explain (2).
Part B of Table 2 sets out some dedorestatistics of t proposed regressors.
Regression results are shown inblea4 (Model 1).Labour productivity
growth is negatively and significantly iwelated with long-ra inflation. On the
contrary, the less competitive is thdaik sector and thénigher is long-run

inflation. The other regressors appeab#less successful in explaining long-

run inflation®>. Residuals are well-behaved: they have zero-mean and the

assumption of a normal distribom could not be rejected.

(Table 4 about here)

11

presence of economies of scale, which @esent in the retail sector (see for
instance Betancourt and Malanoski, 1999).
2Though having the expected signs.

14

The intuition being that small shops cannot stay on the market in



Remarkably, no spatial correlation was detected in the residuals, that is
residuals of contiguous metropolitan areasrast more correlated than those of
more distant ones. Therefrthe chosen regressokgre able to explain the
spatial pattern assumed by local infhatirates. In othewords, geographic
distance would not appedo explain long-run infition differentials once
inserting variables accoting for the economic struate and performance of
metropolitan areas. As a further robustness check for this conclusion we took
the difference of each variable frothe value of the Rome LLMA and we
inserted among the regressors the geographic distance of each LLMA from
Rome. This new regressor did not turn wube significant even at a 10% level.
The same happened when considetirglog of the distance from Rome.

For Model 1 in Table 4, a nonparametric specification test after Ellison and
Ellison (2000) was also computédits null hypothesis is #t the model fits the
data in terms of functional specification and absence of omitted variables. We
used a quartic distribution for the kernel function and we set the smoothing
bandwidth as in Miles and Mora (2003)e divided each regressor by its
standard deviation and, then, we usedin®* as bandwidth, where is the
number of regressors. Thest supports the model.

We performed various robustness checks as well (Models 2 and 3 in Table
4). First we inserted dummies accougtifor the macro-regions where LLMAS
are located. This step is taken to chéckome regional speficities bias our

resultd®. Second, we distinguished between the average labour productivity

13 The Ellison and Ellison test proved to be more successful when
compared to other nonparametric testslé@ecting functional misspecification
(see also Miles and Mora, 2003).li&hn and Ellison (2000) mention the
possibility to use their test also totelet the absence of omitted variables.

4 For instance we cannot contrfdr money growth, which could be
different in different cites possibly due either to credit market segmentation
and credit rationing, or to different seyof development of the credit system
or to different liquidity preferense of lenders and borrowers (Dow and
Rodriguez-Fuentes, 1997). Data on créditltalian LLMAS exist but they are
based on the location of banks and nbtborrowers. Inserting the average

15



growth in manufacturing and service activitiego assess the possible effects
of local industrial specialization. Walso included among the explanatory
variables a dummy accounting for the presenf an industrial district within
each LLMA because industrial districts might lead to more economic efficiency
and a lower inflation rate in the long fin

The results obtained in Model 1gwed to be robusto our checks.
Comparing Model 1 with Model 2 it is psible to see that the coefficient of
productivity growth in service activities isegative and significant, while that
in manufacturing is not gnificantly different fromzero. Tests on the residuals
support the modéf’. Finally, once resorting to different measure of long-run
inflation, that is the log of the ratibetween the CPI indes at the beginning
and at the end of the period of obsematiour results wouldot change (Table
4, Model 3).

Testing for Endogeneity
We further tested for endogeneiyf both productivity growth and

percentage of retailers with no more than two employees.

One reason underlying this choice is that the cross-country empirical
literature on the connection between ecomognowth and inflation often found
that the latter one might have arsificant impact on productivity growth
(Vaona and Schiavo, 2007 and Temple, 2000).

growth rate of this variable betwe&898 and 2002 into our regressions would
not return a significant t-statistic. Furthéetails are available from the author
upon request.

15 Descriptive statistics of these varliebare showed in Table 2, Part C.

16 Given the temporal discontinuitp unemployment data after 2002, we
also tried to change the averageemployment rate between 1998 and 2005
with the average unemployment rddetween 1998 and 2002 and results are
robust.

71t would be possible to argue thatralependent variable is estimated in
a first stage regression and that thigymiinduce heteroskedasticity. For this
reason we used robust regressiomlygsis. However, following Lewis and
Linzer (2005) we computed also a igl#ted least squares estimator and a
feasible GLS one. Results are stablsla®ved in Table A2 in the Appendix.

16



The other reason is that, followirighirinko and Fazzari (2000), it would
be possible to think that more inflati spurs consumers to look for better deals
decreasing market power in the retail secio the extent that the percentage
of retailers with no more than two eropkes captures dations generated by
regulations adopted by local authoritieseffigient estimates will not be biased
by endogeneity. However, we prefer to takeonservative stance and to test for
endogeneity by means of a Durbin-Wutdean test, which compares a 2SLS
estimator with an OLS one (Wooldridge, 2002).

We used as instruments for labour productivity growth, the level of real
value added per worker at the beginnofghe period ofobservation and the
average percentage change in thmla force between 1998 and 2002. Similar
explanatory variables are customaritpnsidered in the empirical studies
addressing the issue of the connectietween inflation ath economic growth.
The real valued added per worker & tieginning of the period of observation
captures convergence forces, while the faster the labour force grows and the
slower will be the growth of productivity.

To instrument the percentage of retalevith no more than two employees
we built on the fact that lass protective regulation ofdtretail sector has been
adopted in the most developed partstlod country (Argiolas and Ventura,
2002). So we used as instrument the lefekal value added per worker at the
beginning of the period of observatifn

On the other hand, excluding our instruntsefrom the model of inflation is
consistent with the original reasoning of Balassa (196Regarding real value
added per worker, Balasq4964) argues that diffenees in the level of
productivity affect the level of prices atitat this might translate into inflation
differentials because productivity growth faster in countries with a lower

initial level of productivity. Concerninghe growth rate othe labour force,

18 In this way the system is exactly identified, having two instruments for
two instrumented variables.

191t is worth recalling that exclusionseictions cannot béested (see for
instance, Hsiao, 1983).
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Balassa (1964) assumes that wage setting is determined by the competition
among different “labour groups”, alluding a non-competitive structure of the
labour market where the baiging power of eitheunions or insiders’ groups
might be a key factor. Furthermore, th@wth rate of thdabour force is not
customarily inserted in models of inflation dynamics, such as Phillips curve
ones where either the unemployment ratethe real uniiabour cost or the
output gap are used (Vaona, 2007).

Descriptive statistics of the instrumenised are offered in Table 2 Part D.

We ran preliminary regressions to chebkt our candidate instruments are
actually correlated with the instrumented variable. For both the equations the F
statistic returned a p-value of 0.080 our instruments passed customary
preliminary checks. Furthermore, the value of the F-statistic was equal to
2504.45, which, being much greater than dl@zviates possible concerns that
our results are affected by a weak instents problem after Staiger and Stock
(1997).

As shown in Table 5, estimates resulting from the OLS and 2SLS are rather
close. In fact the Hausman-Durbin-Wstteould not reject the hypothesis that
they are equal, excluding sizeabémdogeneity biases. So our preferred
estimator is OLS. In the 2SLS tmsator, productivity growth is not
significantly different from zero. Howevetirst, the Hausman-Durbin-Wu test
does not support these estimates aadoisd, it is a well known fact that “2SLS
standard errors have a tendenchedarge” (Wooldridge, 2002, p. 102).

(Table 5 about here)

Conclusions
To conclude, this paper shows thatrih can exist significant variability in

local long-run inflation even wheronsidering a 146-years-old economic union
as lItaly. Differences in metropolitamflation rates canbe explained by
differences in productivity growth anithe degree of competitiveness of the

local retail sector.
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Productivity growth appearto be negatively ceelated with long-run
inflation. Considering tb service sector as then-traded one, productivity
growth in non-tradables apgrs to affect long-run irdtion more than that in
tradables in line with the theoreticabtdts obtained by Altissimo et al. (2005).
This can be explained on the ground ttte “traded sector relies more than
others on intermediate inputs produdsdother sectors in the economy [...].
Movements in the prices of non-tradgdods that enter ithe production or
transportation of &aded goods can be an importaource of price dispersion
for traded goods at the consumerdl” (Altissimo et al., 2005, p. 17).

Regarding the degree of competitiveness of local economies, Dixon and
Thirlwall (1975) already postulated thahanges in local mark-ups could
produce changes in long-run inflationoristently with this assumption, we
showed that the degree of competitiveness of the local economy can generate
differences in intra-nathal long-run inflation rates. This happens because
arbitrage is hampered by market diibns, so that monopolistic rents can
appropriate the benefitarising from productivity growth. As a matter of
consequence, lack of competitiveness in the product market might obstacle the
virtuous cycle hypothesized by the Kaldor tradition: faster productivity
growth in lagging regions might not fulliranslate into lower inflation rates
reducing one area’s competitive advantage and the speed of the convergence
process.

Finally, geographic distance did not app to have a role in the present
study as, once inserted in a regressiequation, its coefficient was not
significantly different from zero. Furtheore, spatial econometric testing could
not detected any correlatiomthe residuals, so spdtiacloser observations did
not appear to be more correlated than farther ones.
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Table 1 — Unit root tests for CPI and Inflationin 71 Italian metropolitan areas, 1996Q1-2006Q3

CPI Inflation
Method  Statistic Prob.** sections Obs Method  Statistic Prob.** sections Obs
Levin, Lin Levin, Lin
& Chu 1.096 0.86 71 2888 & Chu -33.67 0.00 71 2819
Im, Pesaran Im, Pesaran
and Shin and Shin
W-stat 14.23 1.00 71 2888 W-stat -34.06 0.00 71 2819
ADF - ADF -
Fisher Chi- Fisher Chi-
square 27.95 1.00 71 2888 square 1300.90 0.00 71 2819
PP - Fisher PP - Fisher
71 2870

Chi-square  40.29 1.00 71 2941  Chi-square 1671.81 0.00
Notes: ** Probabilities for Fisher tests are compuisthg an asymptotic Gisquare distribution. All
other tests assume asymptotic normality. Exogenouablas: Individual e#cts. Maximum lags were
automatically selected on the basis of the Schvaaiitizrion. The Newey-Wediandwidth was selected

using the Bartlett kernelNull hypothesis: unit root.
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Table 2 — Descriptive statistics ofhe variables involved in the study

Variable Mean Standard Minimum  Maximum
Deviation Value Value

Part A: inflation variables

Inflation rate * 0.0059 0.0046 -0.0051 0.0747

Long-run inflation * 0.0054 0.0005 0.0044 0.0072

Part B: candidate determinants of long-run inflation

Ave;lage unemployment rate between 1998 and 0.0863 0.0660 0.0261 09721

200 ' ' ' '

Population density (thousands of people per kf 0.4260 0.5083 0.0439 3.2128

Average population between 1998 and 2002 384.92 589 17 53.96 328719

(thousands of people) ' ' ' '

Average growth rate of real labour productivity i

between 1996 and 2063 0.0032 0.0093 0.0190 0.0208

Percentage of firms wih no more than two

employees in the retail sector (2001 census) 0.7947 0.0371 0.6892 0.8823

Part C: further candidate determinants of long-run inflation

Average growth rate of real labour productivity in

manufacturing between 1996 and 2003 0.0543 0.0165 0.0088 0.0989

Average growth rate of real labour productivity in i

service activities between 1996 and 2003 0.0042 0.0114 0.0238 0.0275

Part D: instruments used to check foendogeneity of productivity growth

Real value added per worker in 1996 0.4159 0.0377 0.3357 0.5670

Average percentage changein the labour force 0.0088 0.0070 -0.0087 0.0232

between 1998 and 2002

Notes.’: to obtain percentages multiply values by 10@ation data have a quarterly frequency. All
the data are produced by ISTAT, ti@ian national statistical officé: real value addkper worker is

measured in hundred thousands of 1995 Euros.
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Table 3 — Descriptive statistics of long-run inflation by macro-region

Standard

Macro-region Mean o Minimum  Maximum Observations
Deviation
1) (2) 3) (4) (5)
North-West 0.0052 0.0006 0.0044 0.0071 18
North-East 0.0053 0.0005 0.0045 0.0061 18
Centre 0.0053 0.0003 0.0046 0.0059 17
South and Islands 0.0055 0.0006 0.0049 0.0070 18

Notes: to obtain percentages multiply valbgsl00. Inflation data have a quarterly frequency.
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Table 4 — The determinants of local Ing-run inflation. Regression results.
Dependent variable: in Models 1 andr2c100, whereT, is defined in (2), in Model 3n P, —In P,

whereP is the price index, T is the last periodaddservation and O the first period of observation..
Estimation method: Least Squares with Robust Standard Errors

Model 1 Model 2 Model 3

Average unemployment rate between 1998 and 2002 -0.11 -0.16 -0.02
t-statistics -1.14 -0.71 -0.34
Population density 0.01 0.02 0.01
t-statistics 1.36 1.25 0.61
Average resident population between 1998 and 2002 -0.01 -0.01 -0.01
t-statistics -1.30 -1.45 -0.80

Average percentage labour productivity growth between _1.34* i i
1996 and 2003 '

t-statistics -2.00 - -
Average percentage labour productivity growth between i 061 0.95
1996 and 2003 in manufacturing ' '
t-statistics - 1.71 1.42
Average percentage labour productivity growth between i 147+ .0.61*
1996 and 2003 in service activities ' '
t-statistics - -2.52 -2.32
Percentage of firms with no more than two employees in the

: 0.68* 0.64* 0.25*
retail sector
t-statistics 48.68 18.21 17.23
The local labour market area is located in North-East Italy - 0.02 0.01
t-statistics - 1.01 1.29
The local labour market area is located in Central Italy - 0.01 -0.01
t-statistics - 0.60 -0.09
The local labour market area is located in the South of Italy - 0.02 -0.01
t-statistics - 0.59 -0.45
The local labour market area is located in the Italian Islands - 0.05 0.01
t-statistics - 1.00 0.38
The local labour market areas has an industrial district - 0.01 0.01
t-statistics - 0.34 0.82
Test for zero mean in the residuals (p-valué) 0.96 0.97 -
Shapiro — Francia test (p-value$ 0.24 0.08 -
Test for spatial correlation in the residuals (p-value) 0.88 0.83 -
Ellison and Ellison test (p-value) 0.83 0.34 -
Observations 71 71 71

Notes: following Eisenhauer (2003), the constarg di@pped because it was s@nificantly different
from zero at a 5% level. *: signifantly different from zero at the 58%vel. 1. dummy variables. The
control group is corguted by the LLMAs in the North-Weglf Italy. 2: the ndl hypothesis is that
residuals have zero mean. 3: the myibothesis is that residuals aremaltly distributed. 4: the test for
spatial correlation is the Moranfsstatistic which is asymptotidgl distributed as N(0,1). The null
hypothesis is absence of spatial correlation. Fomanduction to this testee Anselin (1988). The
spatial weight matrix was obtained setting to ¢me elements of a null rtré in correspondence to
LLMAs belonging to contiguous NUTS3 regions. 5: thd rsuthat the model isvell specified in terms
of functional form and absence of omitted variables.
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Table 5 — The determinants of local Ing-run inflation. Endogeneity tests.
Dependent variabléong-run inflation*100.

OLS? 2SLS
Percentage of firms with no more than two employees in the retail sector 0.68***  0.69***
t-statistics 73.04 45.4G
Average percentage labour productivity growth between 1996 and 2003 | -1.52** -4.65
t-statistics -2.18 -1.47
Hausman-Durbin-Wu test (p-value) 0.58
Observations 71 71

Notes: ***: significant ata 1% level. **: significait at a 5% level.
Instruments in the 2SLS regression in the secoharooinclude the real value added per worker in

1996 and the percentage change of the labaue foetween 1998 and 2002. a: preferred estimates.
the null is no endogeneity in the comparigetween the OLS and the 2SLS estimators.

Figure 1 — Inflation dispersion across miopolitan areas in Italy, 1996Q2-2006Q3
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Note: Dispersion is measured thye coefficient of variation.
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Appendix

Table A1 — Long-run inflation rates by metropolitan areas — Italy, 19960Q1-2006Q3

Metropolitan

Area

Standard Number
of lags

deviation
Long-run of lona-
Inflation 9
run
inflation

in

Metropolitan Area

model

€))

Standard Number

deviation

Long-run of lona-
Inflation 9
run

inflation

of lags
in
model

1)

North-West

Alessandria

Aosta
Asti
Brescia
Como
Cremona
Cuneo
Genova
Mantova
Milano
Novara
Pavia
Savona
Sondrio
La Spezia
Torino
Varese
Vercelli
North East
Belluno
Bologna
Ferrara
Forli
Modena
Padova
Parma
Piacenza
Pordenone
Ravenna
Reggio
Emilia
Rovigo
Trento
Treviso
Trieste
Udine
Venezia
Verona

0.005094 0.000436

0.004482 0.000447
0.004754 0.000384
0.0056040.000393
0.005145 0.000418
0.0049930.000465
0.0055790.000392
0.0050560.000512
0.005899 0.000625
0.00499 0.000431
0.004571 0.000515
0.0053330.000421
0.0054690.000388
0.004357 0.000505

P NN W

N
BRRPREN N

0.007167 0.000937

0.006122 0.000515
0.00516 0.000247
0.004478 0.002056

0.004983 0.000451
0.005194 0.000345
0.0051320.000447
0.00471 0.000487
0.0057480.000859
0.0047560.000544
0.0055880.000696
0.0047030.000729
0.0060050.000496
0.0060760.000402

0.0056 0.000391
0.004457 0.000621
0.00541 0.000445
0.005979 0.000441
0.005773 0.000533
0.005111 0.00048
0.0056790.000439
0.005108 0.000383

D

Centre
Ancona
Arezzo
Ascoli Piceno
Firenze
Grosseto
Latina
Livorno
Lucca
Macerata
Perugia
Pesaro
Pisa
Pistoia
Roma
Siena
Terni
Viterbo
South
L'Aquila
Bari
Brindisi
Campobasso
Chieti
Cosenza
Foggia
Napoli
Pescara
Potenza
ReggioCalabria

Teramo
Cagliari
Catania
Palermo
Sassari
Siracusa
Trapani

0.005314 0.000776

0.005248 0.000971
0.005632 0.000698
0.0049340.000414
0.0058150.000388
0.00544 0.000919
0.004776 0.000671
0.005123 0.000403
0.0059220.000331
0.0051190.000668
0.0056890.000694
0.005488 0.000495
0.005117 0.000518
0.005479 0.000488

WwwnNhNwWwhrRPEPANENRAW

0.004633 0.000562

0.005395 0.000777
0.00548 0.000631

0.005748 0.001272
0.005188 0.000949
0.005431 0.001121
0.004872.000412
0.005276 0.000294
0.0062470.000867
0.005901 0.000419
0.005922 0.000471
0.0054440.001359
0.00488@.001136
0.005101 0.000396

0.00699 0.000509
0.00499 0.000418
0.0053260.000517
0.0049130.000563
0.0055320.000307
0.0059250.000455
0.006011 0.000776

b

WwWwdhbhrRrFEPNWEFREAMD

WNNWEFE PP

Notes: To obtain percentages multiply valbgsL0O0. Inflation data have a quarterly frequency.
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Table A2 — The determinants of localong-run inflation. Regression results.
Dependent variable: long-run iaflon*100. Estimation method: Least Squares with Robust Standard
Errors

Estimation Method
Weighted Feasible
Least GLS®°

Squares®
Average unemployment rate between 1998 and 2002 -0.23 -0.18
t-statistics -1.08 -0.83
Population density 0.02 0.02
t-statistics 1.02 0.95
Average resident population between 1998 and 2002 -0.01 -0.01
t-statistics -0.81 -0.93
Average percentage labour productivity growth between 1996 i i
and 2003
t-statistics - -
Average percentage labour productivity growth between 199¢
and 2003 in manufacturing -0.05 0.34
t-statistics -0.12 0.87
Average percentage labour productivity growth between 1996
and 2003 in service activities -1.20* -1.39*
t-statistics -2.34 -2.55
Percentage of firms with no more than two employees in the
retail sector 0.67* 0.66*
t-statistics 20.32 20.02
The local labour market area is located in North-East Italy 0.03 0.02
t-statistics 1.83 1.11
The local labour market area is located in Central ltaly 0.03 0.01
t-statistics 1.66 0.74
The local labour market area is located in the South of Ital} 0.02 0.02
t-statistics 0.83 0.70
The local labour market area is located in the Italian Islands 0.04 0.04
t-statistics 1.04 1.00
The local labour market areas has an industrial district 0.01 0.01
t-statistics 0.14 0.40
Error variance attributable to the sampling error in the i 0.01
dependent variable :
Remaining error variance - 0.01
Observations 71 71

Notes: following Eisenhauer (2003), the constarg di@pped because it was s@nificantly different
from zero at a 5% level. *: signifantly different from zero at the 58%vel. 1. dummy variables. The
control group is constituted bydh . LMAs in the North-West of &ly. °: the weights used are the
standard deviations of inflation eéstence, resulting from the estimation of equation (1). °°: weights
have been estimated form the standard deviabbmsflation persistence flowing Lewis and Linzer
(2005), p. 353.
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