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Abstract
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monetary arrangements for price stability. The ysialof the conditional inflation variance obtained
from GARCH estimation of PC is used for this pugpo$Ve conclude that inflation targeting is
preferable to an exchange rate peg because itedl@ecreasing the inflation rate and anchored its

volatility.
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1. Introduction

This study aims at presenting evidence on the maoygtolicy rules and sources of the

inflation process for open emerging economies, antiqular 12 new EU member states

(NMS) using a dataset from a recent post-transtiperiod (1999-2007). Consequently, our
principal objectives can be resumed as followsstFiwe aim at revealing the logic of interest
rate setting pursued by monetary authorities ofNMS. Second, we seek to shed some light
on the nature of the inflation process in thesentrtes. Third, we asses the viability of the

monetary arrangements of these countries for ttemestic price stability.

Twelve NMS (Bulgaria, Cyprus, the Czech RepublistdBia, Hungary, Malta, Latvia,
Lithuania, Poland, Romania, Slovakia, and Sloveaia)rather specific as compared to other
emerging economiesThey are small and very open economies. In adgiten of them share
a unique experience of transition from the cemgtahning towards the market economy. The
recent EU membership, coupled with the forthconadgption of the euro, represents again a
unique external condition. In spite of these sintikes, the official monetary policy
arrangements and the exchange rate regimes pursutitese countries have been very
heterogeneousBoth the similarities of the NMS as compared tieeotemerging economies
and the diversity of their monetary policy arrangats make them an interesting subject of

common comparative analysis.

Since the celebrated paper by Taylor (1993), ecgdiresearch on monetary policy rules has
shown logic in the decision-making process of iretefent central banks. Most of the
empirical evidence (starting with Clarida et aB98) has been provided for the major central
banks (the FED, Bank of England, Bank of JapantardECB). The studies found that the

1 We use in the whole text the following country edations: BUL — Bulgaria, CYP — Cyprus, CZE — the
Czech Republic, EST — Estonia, HUN — Hungary, LAT — latldT — Lithuania, MAL — Malta, POL — Poland,
ROM — Romania, SLO — Slovenia, SVK — Slovakia.

2 While the Czech Republic and Poland maintainedirtfiation targeting since 1997 and 1998 respebtive
Hungary adopted this framework only in 2001 and Roiain 2005 (before 2005 Romania pursued a version
monetary targeting). Slovakia pursued inflationgé&ding only implicitly. Slovenia applied a regimeithv
monetary target. All of these countries had retdyivlexible exchange rate regimes until Slovakia &lovenia
joined the ERM Il in 2005. During our period of aysb (1999-2007) the Romanian leu underwent a nayre
reform (in 2005) and the central parity of the Blkwkoruna within ERM Il was readjusted (in 2007) aas
consequence of continuing appreciation againsétie. The remaining countries relied on differemtsions of
exchange rate peg. Estonia had a currency boardthétieuro (originally DEM) and joined ERM Il in 2004.
Latvia used a currency board with SDR until 2005 nvitgoined ERM II. The Lithuanian litas was pegged t
the US dollar until 2002, when it was switchedhe euro and the country joined ERM 11 in 2004. Cyphnad
peg to the euro and Malta to a currency basketemaed by ERM Il membership in 2005. Finally, Buigatill



short-term interest rate setting can be described bersion of the Taylor rule (TR), that
suggests that the short-term interest rate respmn@sserved or expected) inflation rate and
the stance of economic activity (the output gaje Tesearch aimed at emerging economies
Is scant. Studies focusing on Asian and Latin Ao@ricountries (Filosa, 2001, Mohanty and
Klau, 2007) confirmed that their central banks oegfed very strongly to exchange rates. In
some cases, this response was of higher magnihastethe response to domestic inflation.
This does not come as a surprise given that theagxe rates have been highly volatile in
some emerging economies, which was often relategvere balance of payment crisis. The
reality of emerging economies of Central and EaskEuropean countries (CEEC) has been
different. These countries did not experience similrbulences and their monetary policy
was rather affected by a unique process of econdraitsition. In addition, they opted
recently for EU membership and are expected totath@peuro in very near future. Therefore,
the period where we can link the interest rate siecs to the developments of main
macroeconomic variables is quite recent and veoytsiihe estimated monetary policy rule is
useful as a unifying framework to compare the @ed) monetary policy setting with the
official (de-jure) monetary policy regime, which & certain analogy to focus commonly
applied at exchange rate regimes (Frommel and ®ctjoP006a). However, such analysis
rests on strong assumption that the short-termastaate is exogenous variable set by the
central bank. Countries that pursue exchange aagets may use besides the interest rate also
other instruments like the exchange rate intereasti which makes that the interest rate

adjusts endogenously.

A few studies aimed to provide evidence on monefalcy rules in NMS. Mohanty and
Klau (2007) included three NMS (CZE, POL, HUN) ineir larger sample of emerging
countries. However, the choice of the estimatiomople(1995-2002) does not seem to be very
reasonable given that CEEC were still strongly a@éid by the economic transition and
monetary policy making was discretional. Maria-Dek (2005) provided estimates for four
NMS (CZE, POL, HUN, SVK), concluding that their énést rate setting (1998-2003) could
be reasonably described by simple TR. Howeves likely that these results are biased due
to omitted variables, since the author does notsiden any explanatory variable behind

maintains a currency board with the euro (introduodginally in 1997 with the German mark). Markiew
(2006) analyzes the determinants of the choicéffefrdnt exchange rate strategies of CEEC.



inflation and the output gap in his empirical motd&rémmel and Schobert (2006b) paid
attention to a variety of exchange rate regimeiduhe analyzed period (1994-2005) in the
sample of six NMS. Consequently, they includeddkehange rate as additional explanatory
variable. The striking result is that the lagget@iast rate is often the only significant variable
(with coefficient close to unity). This implies thshort-term interest rates de-facto followed

random walks, which cannot be considered a reageni@scription of the monetary polity.

While most empirical studies on monetary policyesuterminate with the presentation of the
estimated coefficient we make one step furthereGithe prominence of price stability as the
central bank implicit or explicit objective, we atlonally pursue analysis of the determinants
of the inflation process in these countries. Theppse is to see whether differences in
monetary policy setting imply specific featuresimffation dynamics. The empirical research
on the inflation dynamics is again vast for the eangconomies, mostly within the framework
of the New Keynesian Phillips curve (NKPC). Thisdabsuggests that expected inflation
and marginal cost are the main determinants okatiinflation rates (Gali and Gertler, 1999,
Gali et al. 2001). Recent studies extended thiseintal adjust better to the data of open
economies (Batini et al., 2005 or Rumler, 2007)e Thflation process in the CEEC has
several peculiarities. First of all, not long tinago it was still strongly influenced by
institutional factors, such as price deregulatidie cross-country studies on inflation
dynamics of the NMS are scarce and often focusedaprower issues such as the exchange
rate pass-through (ERPT) into domestic prices @@diriet al., 2006) or inflation persistence
(Franta et al., 2007).

As regards out third objective, there are many ecglistudies evaluating the performance of
different monetary policy regimes with respect tice stability. The studies aim either at
different policy episodes within one country (Komicas, 2004) or provide cross-country
evidence (Ball and Sheridan, 2003). The resultgaieer ambiguous as to whether inflation

targeting versus or exchange rate peg deliverheatteomes.

Our extensions to previous research are severddt, fve present coherent multi-country
analysis based on large and recent dataset tlostsalis to draw some general conclusions

and international comparisons. Many countries insample have not been subject to similar

3 Although no results of autocorrelation test werespnted, the reported p-value of Sargan overiitatton
test that were only slightly higher than 0.05 giveasons to believe that the model is misspecifiegl to the
omission of relevant regressors.

* See Appendix for resume of estimates for the NMS.



analysis so far. Second, we study monetary poliny the inflation process together. Our
specification of both relations is very generaluding a wide range of potential explanatory
variables. Third, we evaluate the viability of éifént monetary policy regimes with the view

of achieving the price stability by means of infyat volatility.

The rest of the paper is organized as follows. émtrsection, we present our econometric
framework. In Section 3, we present our dataset thiedresults of the basic time series
analysis. Section 4 reviews the estimates of moy@tlicy rules. Results on the inference of
the inflation process properties and the evaluabithe viability of present policy rules for
the price stability are reported in Section 5 and& last section concludes.

2. Econometric framework

2.1 Monetary policy rules

Taylor (1993) made a pioneer contribution to thedelimg of monetary policy decisions of
central banks. He proposed that the FED settintdpeffederal fund rate can be tracked as a
simple function of the observed inflation rate (gamd the stance of the real economic

activity. Such interest rate rule can be written as

=T +B(m -1 )y, +g, (1)
where i; is the short-term interest rate targeét,is the nominal equilibrium interest rate
(consisting of the real equilibrium interest ratelahe inflation targetr ), 7z is the inflation

rate, y, is the output gap and is the error term.Clarida et al. (1998, 2000) suggested that

some right-hand side variables of the equatiorsiibuld enter as expected future values. This
usually applies to the inflation rate since manpt banks, especially those using direct
inflation targeting (DIT), set interest rates witkspect to inflation forecast than a current
inflation rate. Consequently, the right-hand si@eiables enter under expectatibrformed

on the basis of available informati@p) :

T ep(Elm - ) Do) <ol xula) e @

This specification also includes additional varesbk, that can potentially affect the interest

rate setting. Unfortunately, the data on past etgtens of monetary authorities are hardly




available. Therefore, the expected values of véglare commonly substituted by their

actual realizations. This strategy introduces eededy into the empirical model as the

disturbance terme, now includes a prediction erroE[n;+S

Q,]-7.. and as such is

correlated with the regressar,.. The instrumental variables (V) estimators aredes to

deal with this issue. Finally, most central bankeeth the interest rate changes over time as
not to have any disruptive effects on economy. Sallty inertia can be described by partial
adjustment mechanism:

i, = o, +(1-p)i; +y, (3)
where the actual short-term interest rgtds a combination of the interest rate target
implied from the policy rule, and the lagged va{usually one period) of the interest rate
(o expresses the intensity of smoothing). Followimig practice we can write our empirical
model used for the estimation of monetary polidgswas a combination of equations (2) and
3):

i, = pia+(1-0) (@ + BT+ WY i+ i) +U, 4)
where all the variables have the previous meaninig, a constant term and the additional
variablesx,, are those proposed in different studies and: ¢dheign interest rate, the long-
term interest rate, the exchange rate, monetamytgr@and asset prices. It is evident that some
of these variables can be highly relevant for smpén economies. According to the equation
(4), the policy can be either backward- or forwbroking as all the sub-indicesan take
positive or negative value. We use one period ldggé#ation in case of backward-looking
rule (s=-1) and one period ahead inflation=1) in case of forward-looking specificatidn.
The output gap always enters in a present or avasise (k <0) alike the additional variables

(m<0).” Because the error term is a linear combination of forecast errors oftiigat-hand
side variables and the original exogenous distudap, it shall be orthogonal to the present

information setQ, , which can be exploited as moment condition:

®> The empirical studies mostly use the inflation meegressor instead of the inflation gap (difieeebetween
the inflation rate and its target). This is becathgeinflation target is not explicitly definedimany countries. As
long as it is constant over the estimation peribe,use of the inflation rate does not alter thigradion results.

® To avoid the problem of weak instruments in GMMniswork, we use only one lead of inflation ratehe t
forward-looking specification even though the f@sting/targeting horizon is usually 1-2 years. Mg, the
prediction error (difference between inflation egfaion and its actual future realization) increasdonger

horizon.

" We instrument all the regressors with their laggalies since many of them are rather predeteredngan
strictly exogenous.
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We estimate different versions of the model (4hiBans of Generalized Method of Moments

(GMM). Two lags of endogenous and exogenous vagabf each specification are used as
IV.8 The GMM weighting matrix was chosen in accordanith the Newey and West (1994)
covariance estimator, which is robust to the preseof both heteroskedasticity and
autocorrelation of unknown form (HAC Consistent @oances). The correlation in moment

conditions was soaked up by means of previous VABgfimation for IV (pre-whitening).

2.2 Inflation process in open economies
The predominant New Keynesian literature disregardsiditional backward-looking PC in
favor of a forward-looking PC derived from a modet price-setting behavior of

monopolistically competitive firms. The empiricaKRC can be written as:
7% = BE[ 75.,]Q | +yme+y (6)

where the current inflation rat& depends on its expected value pursuant to thenaiti

expectations of the economic agents (based omtbamation setQ, ) and on marginal cost
m¢ that is deemed to be the main inflation-forcingialale. However, this model was found

to be at odds with data. First, it does not accdanthe inflation persistence. Second, the
marginal cost is an unobservable variable that rhagproxied, typically by unit labor cost.

Such measure of marginal cost may not be suffilji@apresentative for small economies that
import significant part of intermediate inputs. Mamportantly, the inflation rates in small

economies may have numerous external determinanédated to price setting of domestic
firms. Therefore, to model inflation dynamics, wepdrt from a hybrid NKPC where current
inflation rate depends on both its previous valod expectation of future value (Fuhrer and
Moore, 1995, Gali and Gertler, 1999):

7% = (1= B) i+ BE[ 7. Q ]+ ¥+ u (7)

Given the controversy about the marginal cost, we use a traditional cyclical measure of

the economic activity — the output ggp. We include into the model additional variablestth

can have effect on inflation of open economies.nSsen (2000) derived the NKPC for open

8 Mavroeidis (2005) showed that the practice oftdilg too many lags of IV leads to a debilitatiohtioe
Sargan-Hansen test for overidentifying restrictioma/o lags allow performing the test without sigraint
distortion of its power.

° Gali and Gertler (1999) derived this hybrid PQiiframework where part of the firms set prices mBans of
backward-looking rule of thumb.



economy augmented by the exchange faEmpirical studies aimed at the quantification of
the ERPT into domestic prices (Gagnon and lhrigd420Campa and Goldberg, 2005,
Coricelli et al., 2006) employed a similar inflatie@quation with two additional variables
accompanying the exchange rate. First, the foraifftation rate represents a direct
transmission of foreign prices to domestic onexo8d, the lagged domestic interest rate
tracks the effect of domestic monetary polfityAccordingly, we use general specification

that takes into account all these possible detemtgof inflation dynamics:

=0+ BT+ BTty + Yyt O S, + Ui+ Y (8)
where a is an intercept representing variables having temmseffect on the inflation rafg.
Unlike most empirical NK literature, we do not ingaothat the coefficients of the backward-

looking term 7z_, and the forward-looking ternmY sum up to unity® The exogenous
variables that can driven inflation are the outgap y,_,, the foreign inflation ratez , the
exchange rates_, and the domestic interest rafg,. The lag of the output gap is set to one

as in a standard PC. The interest rate entersfaithlags since the horizon of the monetary
transmission is around one year. The exchangerages with one or two lags pursuant to the

VAR studies confirming that the ERPT has the stest@ffect within one or two quarters.

The model specification brings about some econametrmplications. The main issue is
related to the forward-looking inflation term. Besa inflation expectations are typically not
available, they must be proxied by realized vahfasflation. The IV should be employed to
deal with the endogeneity that arise in the sarakida as in the forward-looking policy rule.

Moreover, multicollinearity can arise if the backaaand forward-looking inflation terms are

strongly correlated. To deal with both problems,prexy the expected inflatior; by one-

period-ahead inflation gap. This variable is cansted as a deviation of inflation i1 from

its trend value obtained by Hodrick-Prescott fili€he multicollinearity is avoided since the
correlation of this inflation gap with one lag offlation rate is not very strong. The use of
inflation gap int+1 also deals with potential endogeneity becausedeifacto an IV for one-

lead of inflation. It is very strongly correlatedthvinflation int+1 but not necessary with the

10 Batini et al. (2005) used NKPC augmented by véembf foreign competition, relative prices of inngoand

oil prices for the empirical analysis of the UKlatfon.

™ These studies use VAR methods as they are intdréstihe temporal dimension of the ERPT to domestic
prices. The forward-looking inflation componentist included since the VAR methodology is not ilgao
deal with the issues of endogeneity.

2 The presence of the intercept is relevant espgdiallthe estimation in the panel setting, whenejiresents
the country fixed-effect.

13 This condition assures that there is no trade-@ffvben inflation and output in the long-term.



error term. If endogeneity does not arise, then @GIo GMM must provide reasonably
similar estimates. We use OLS as a benchmark andMGbt a robustness check. An
important advantage of OLS is that it can be sinpttended to ARCH model that allows
capturing the time-varying volatility potentiallygsent in inflation series. In particular, we
use the most general and common model of volati®ARCH (1,1). The corresponding
variance equation can be written as:

07 = w+v,E2, +v,07, 9)

where g is the conditional variance (one-period aheadcasevariance), the constant term

w is the long-term variance’, is the ARCH term (the squared residuals from st |

period) representing the impact of new informatatout volatility from the last period, and

o?, is the GARCH term representing the impact of tvedast variance from the last period.

The GARCH estimates of the PC parameters are rgtroore efficient than OLS in case of

conditional heteroskedasticity but this framewoitkoaallows obtaining estimates of the

conditional variances?. The conditional variance of inflation can be usguhrt from the

inflation level as another measure of the pricéibtg. Highly volatile inflation strengthens
the inflation expectations of private agents, whadtording to the NKPC drive up current
inflation rate. Therefore, the estimates of theiarare equation and the implied conditional

variance series may shed some light on the viglfiexisting monetary policy.

3. Data and time series analysis

3.1 Data description

Our dataset consists of quarterly data ranging fi®@@9/1.Q till 2007/4.Q. The series are
slightly shorter for some variables or countriesibwall cases, they cover at least 8 years. The
principal data source is Eurostat (inflation ra&)P, industrial production, exchange rate,
monetary aggregate M3, share index, interest rakéissing data for some countries were

obtained from national central banks (long-terneliest rates).

The short-term interest rate is the 3-month intekbeterest rate. The overnight interbank
interest rate is used for a robustness check impdfiey rule estimation. The foreign interest
rate (used in an augmented policy rule) is repiteselny 3-month EURIBOR (EONIA is used

for a robustness check). The inflation rate is mes as a yearly change in the harmonized



consumer price index (HCPI, 2005 is the base yé&arhe foreign inflation rate (used in an
open economy PC) is a yearly change in the HCRh®fEuro area. The long-term interest
rate is measured by 10-year government bond yigid. output gap is a difference between
the logarithm of the current value of the seasgnatljusted GDP (in millions of euros in
1995 prices) and the trend value obtained by HiePi@scott filter (the smoothing parameter
set to 1600%> The industrial production index is used for a rsthess check in the monetary
policy rule estimation. The exchange rate is tha edfective exchange rate index (REER,
against 12 main trading partners, deflated by @P89 is the base year) and the nominal
exchange rate against the euro (in unit of euros fonit of domestic currency).A yearly
change of the exchange rate is used for the estimand its deviation from HP trend for a
robustness check. The monetary growth is proxiedabyearly change in the seasonally
adjusted M3 aggregate (in national currency, commheimition by Eurostat). Asset prices
are proxied by the share index of local stock emgka(rebased for all countries to
2001=100), whose yearly change is uSed.

3.2 Time series analysis

The time series used for the empirical analysissalgect to thorough unit root testing (ADF,
PP, KPSS tests). The stationary is confirmed fbvaiiables besides the inflation rates and
the interest rates. These findings lead us to wéstther the nonstationary variables are
cointegrated. The cointegration is tested by medmsugmented Engle-Granger (AEG) test
(Engle and Granger, 1987), which is ADF tests oit woot applied at residuals of the
auxiliary regression with nonstationary variabl@he cointegrating vector in case of
monetary policy rule usually consists of the shertn interest rate, the inflation rate (DIT
countries) and/or the foreign interest rate (sonhE &untries and countries with exchange
rate pegs). In term of the Phillips curve, we fowntegrating relation between the inflation
rate, the foreign inflation rate and the laggeeérast rate. In a few cases when cointegration is

14 Although CPI inflation is more relevant both foonetary authority and for private agents, HCPltisrgyly

correlated with CPI and is a comparable measurelfaountries in the sample.

5 The limits of HP filter for identification of theutput gap are well known. However, given the sangplthe

countries, we are unable to employ additional mesho

! An increase means appreciation as so to be censisith the REER, whose increase means appreciation.
" There are two controversies related to asset piicesipirical analysis of monetary policy rulessEiwhat is
correct measure of asset prices? In particulartivends the share index sufficiently representativavhether
the housing prices should be included as well. 8&icbow to measure the misalignment in asset pgoen

the difficulties to estimate their equilibrium valuThe latter problem can be even more pronounceg@dst-

transitional economies of the NMS.

10



rejected, we use first differences of variablestfer regression (variables in the policy rule
for CYP and LAT)*®

It has become common to include the foreign interate (of dominant economy) as an
additional regressor in estimated policy rules @k et al., 1998). However, even thought
the short-term interest rates of most NMS are Kigiorrelated with the interest rates in the
Euro area it does not automatically imply any cauvslationship. For this reason, we apply
the Granger causality test. In particular, we wes¢ther the lagged values of the euro short-
term interest rate provide any additional informaatabout the present values of the short-
term interest rate of each NMS while the reversauakality is not presenf.The results are
the following: we cannot reject (at 5% significarieeel) that the euro short-term interest rate
caused the short-term interest rate of BulgariaQhech Republic, Estonia, Latvia, Lithuania,
Malta and Slovakia. While the influence of the E@erest rate setting is expected to be
found for countries with exchange rate pegs to é¢heo, it is an interesting finding for

countries maintaining a flexible exchange rate.

The causality is also puzzling in case of the i@tethip between the short-term and the long-
term interest rates. They are correlated in alhtwes but the causal relationship is not self-
evident, in fact, it may even run from the shootidng-term interest rate as long as the latter
are determined as expected future short-term stteage. Mehra (2001) argued that the long-
term interest rate carries information about indlatexpectations and should be included as an
explanatory variable in the estimated monetarycgalule. For this reason, we test whether
the long-term interest rate Granger-caused thet-shon interest rate. This causality is not

rejected for the Czech Republic, Estonia and Slavaklthough this test has various

limitations, we consider its results as a prelimedication of whether the foreign short-

'8 The results reported in Appendix. There are sevienitations of the AEG test. First, note that laggalues
of the dependent variable had to be included incthiategrating regression as to obtain 1(0) red&luBhis is
rather problematic because the omission of thet4bon dynamics shall not alter the results if ifi§ variables
are cointegrated. However, note that AEG testsgelieADF testing (with specific critical valuesgeDavidson
and MacKinnon, 1993) of the residuals from an aamil regression with (1) variables. Given the sifeour
sample, the low power of the single-equation AD$t teay affect the AEG test results as well. Secomel,
critical values are very sensitive to presencestétoscedaticity and autocorrelation in the datadTthe power
of the test weakens if the data are seasonallystetju Finally, the results of the AEG test are simesio
normalization; in particular switching between degent and explanatory variables in the cointeggatin
regression implies different residuals. Howeversjite of these limitations the AEG test is thetlsested for
our empirical framework, which is single equatioithasimple dynamics. We also employ maximum liketd
test of Johanssen (1991) allowing for more thanamietegrating relationships. This test confirmedill cases
our previous results. The error-correction modelNg@llows testing cointegration together with trstimation

of the empirical model. However, the use of the E@Munfeasible given that we have many possible
explanatory variables (and therefore various p@kgbintegrating relations) and we have to dedahvather
issues like endogeneity.

¥ The test results are reported in Appendix.
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term interest rates and the domestic long-ternresterate could give any information about

short-term interest rate setting in the NMS.

4. Empirical evidence on the monetary policy rulegn the NMS

To begin, we have fitted the generic form of thgldarule as a benchmark. These results are
reported in Table 1. We can see that this simpleyoule does not hold for any country in
our sample. Although the inflation coefficient isgitive and significant in some cases, the
overall fit of the model is very low. Moreover, anple inspection of the Durbin-Watson
statistics points to serial correlation, possiblyedo model misspecification. This is not
surprising, given that all these countries are kp@n economies, where various constraints
condition the interest rate setting. In additidns tspecification does not take into account that
monetary policy authorities may be rather forwardking and smooth its actions over tiffle.

In any case, these results point that if any syateninterest rate setting existed, it differed
across the countries. This does not come as aiseigiven diversity of official monetary and

exchange rate arrangements in the NMS.

Table 1.: OLS estimates of backward-looking TR

Country  « (const.) B (mi.1) ) R? DW
BUL 374 (0.27) 0.1 (0.04) -0.33 (0.26) 0.12 1.07
CYP 462 (043) 005 (0.14) 056 (0.16) 0.18 0.16
CZE 175 (0.27) 077 (0.09) -0.44 (0.25) 0.46 0.22
EST 167 (0.83) 064 (0.25) -0.23 (0.17) 0.19 0.35
HUN 498 (0.71) 0.67 (0.10) -0.27 (0.76) 0.53 0.47
LAT 6.12 (0.63) -0.07 (0.14) 0.81 (0.20) 0.29 0.51
LIT 457 (0.61) 027 (0.17) -0.61 (0.59) 0.06 0.38
MAL 375 (0.21) 0.04 (0.09) 0.26 (0.09) 0.23 0.37
POL 296 (0.54) 158 (0.15) -0.08 (0.35) 0.86 0.56
ROM  -0.14 (1.91) 123 (0.15) -0.54 (1.36) 0.75 0.49
SLO 208 (0.67) 090 (0.10) 0.78 (0.31) 0.91 0.56
SVK 3.79 (0.80) 054 (0.13) 1.10 (0.60) 0.27 0.22

Notes: Standard errors in parenthesCoefficients statistically significant at 5%
bold. DW is Durbin-Watson statistic.

The GMM estimates of the monetary policy rule (sfiestion (4)) with the highest

explanatory power are reported in Tabl& Zhe countries in the upper block maintained a

% These basic result were confirmed when we have trsedutput gap derived from industrial production
(instead of GDP) and overnight interest rate (iadtef 3 month interest rates).

*l Note again that all the specifications were fiestimated in levels. I(1) variables in the bestustifig
specifications were tested for the cointegration.rBlasonable cointegrating relation was found fgprGs and
Latvia. The results for Cyprus come from estimatiorfirst differences. We do not find any well-sgfea
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flexible exchange rate during most of the analygedod, the countries in the lower block

used hard exchange rates pegs.

Table 2.: GMM estimates of the monetary policy rulewith the highest explanatory power for each NMS

p @pa  (Lp @py &P (@p¢ R® LB U
Country (7%) (const)  (my M) (Y1) (it ™) (XewX) stat.
CZE 0.63(0.04) -0.62 (0.19) 0.16* (0.03) -0.23(0.08) 0.41(0.10) 0.970.24 0.88
HUN 0.71(0.11) 1.18 (0.92)0.20 (0.08) -0.12(0.58) 0.870.17 0.80
POL 0.77(0.02) 0.00 (0.11)0.5%* (0.07) -0.13(0.12) 0.980.90 0.26
ROM 0.56 (1.52) 1.2¢" (0.05) 0.27(0.22) 0.920.15 0.33
SLO 0.78(0.12) -0.66 (0.70)0.38" (0.16) -0.49(0.38) 0.930.87 0.80
SVK 0.90(0.03) 0.21 (0.41)-0.12 (0.03) -0.24(0.08) 0.23(0.11) 0.940.39 0.47
BUL 1.46 (0.43) 0.04 (0.08) -0.64(0.20) 0.79(0.16) 0.440.58 0.73
CYP (diff.) 0.22(0.08) -0.07 (0.08)-0.14 (0.05) 0.10(0.12) 0.69(0.19) 0.350.57 0.69
EST 0.54(0.02) 0.04 (0.13)0.09° (0.03) 0.06(0.05) 0.39(0.08) 0.920.76 0.74
LAT (diff.) - - - - - - - - - - - - -
LIT (x,_REER) 0.39(0.02) 0.14 (0.44)-0.10 (0.01) 0.30(0.05) 0.69(0.14)0.11 (0.04)0.970.99 0.69
MAL 1.03 (0.14) 0.12 (0.03) 0.00(0.03) 0.79(0.03) 0.950.55 0.28

Notes: Standard errors in parenthesis. Coefficients $illy significant at 5% in bold. diff +elation estimated in fir
differences, otherwise in levels.xREER — additional variable is the real effectixetmnge rate. LB is p-value of Ljurigpx
test for 1. order serial correlatiod {ndicated result after correction AR(1) in residyall-stat is p-value oBargat
overidentification test.

The specifications of policy rules with the highesplanatory power for the DIT countries
(CZE, HUN, POL, ROM) are all forward-looking. Thgeems logical since the inflation
forecast is used as an intermediate policy targeteu the DIT. The long-term inflation
multiplier (estimated short-term coefficient adgdtfor the interest rate smoothing) exceeds
unity for Poland and Romania but not for the Cz&dpublic and Hungary. The Taylor
principle proposes that the monetary policy is ifitabg only if the nominal interest rate is
increased by a larger amount than the inflatioa natorder to increase the real interest rate.
This means that the long-term inflation multiplfeshould be higher than unity (Clarida et al.,
2000). However, the interpretation for small op&or@mies is less straightforward given
additional variables affecting the interest ratdirsg (Linnemann and Schabert, 2006). For
instance, for the Czech Republic we find that thersterm interest rate adjusted not only to
the expected inflation rate but also to the interate in the Euro ar€d.The latter response

can be interpreted as an additional anti-inflasbpiolicy in so much the Czech inflation rate

model for Latvia and therefore do not report anynestes for this country. The detailed results farheeountry
are reported in Appendix.

22 | et us recall that there is Granger causality migrifom the euro interest rate to the Czech onetlameuro
interest rate enters the cointegrating vector.
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covariated with inflation in the Euro ar&aThe estimated policy rules of Hungary, Poland
and Romania is consistent with the official poli®gime - the inflation targeting - aimed
solely at domestic price stability. The results flpvenia resemble the rules of previous
countries, although Slovenia did not officially @iche DIT. The specification with the
highest explanatory power is clearly forward-loakin inflation, with long-term coefficient
close to unity. At the same time, we reject anypoese to the euro interest rate. In fact, the
euro interest rate was neither part of the coiatityy vector nor Granger-caused the
Slovenian interest rate. This finding is surprisingcause even though Slovenia officially
pursued a managed floating, the exchange rate eofSthvenian tolar and the euro was
relatively stable during most of the sample pefib@he insignificance of the monetary
growth is also counter-intuitive, given that then@al Bank of Slovenia officially announced
monetary targets. Yet, for the sake of cross-cquramparability, we use only yearly change
in the monetary aggregate M3 rather than its dewidtom specific target value. Slovakia is
an opposite case since it claimed to pursue the RifTwe cannot detect a positive and
significant response to domestic inflation (it iwer negative in the best-adjusting
specification). On the other hand, we find a vergrsy response to the euro interest fate.
One possible explanation can be that the inflatawgeting in Slovakia was only implicit and
the central bank exercised a lot of discretion.gkding to our results, it tried to mimic the
euro interest rate. It is in fact in line with tB®vak national bank official stance that the DIT

was implemented as a tool of convergence to the Brega.

The policy rules estimates obtained for countriest tmaintained a fixed exchange rate
regimes feature a lack of autonomous monetary pa@imed at domestic macroeconomic
developments. The principal variable driving thenéstic interest rate is the euro interest
rate. Above this, we detect a positive responsiptoestic inflation in Estonia and Malta and
to the real effective exchange rate in Lithuaniivia is the only country in the sample where

% The correlation coefficient of the Czech inflatiate with the average inflation rate in the Euraasearound
0.5. Part of the response of the Czech interesttoathe euro interest rate may be in effect respdo domestic
inflation. This hypothesis is confirmed when we @@t of the euro interest rate include the residifal
regression of the euro interest rate on the Czeftation rate. Such residual represents the euerdst rate
variance unrelated to Czech inflation rate. While toefficient of this residual is the same as ghevious

coefficient of the euro interest rate, the long¥tenultiplier of the inflation forecast increaseutaity.

2% The statistical insignificance of the euro intereste can be also related to the multicollineabgtween

lagged interest rate and the euro interest rategletion coefficient 0.83). Because the domestierest rate
was almost perfectly correlated with the inflatiae (coef. 0.95), the multicollinearity between #uro interest
rates and the domestic inflation (coef. 0.83) alsse here. When we similarly as in Czech case ventloe

variance of the euro interest rate related to Simvenflation rate, the residual enters the estiugiolicy rule

with positive sign and is significant at 10%.
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we fall to identify any consistent interest ratéerdt can indicate that the central bank did not
apply any systematic interest rate setting but #isd short-term interest rate endogenously
adjusted to exchange rate interventions aimed eltamge rate stabilization. Moreover, the
Latvian interest rate was rather flat during thalgred period making the monetary policy
rule regression unfeasible. The policy rule estamabbtained for these countries can be
interpreted that exchange rate fixing was implemerity means of an interest rate peg. This
finding goes against the argument of Obstfeld angdR¥ (1996) that interest rate fixing
cannot guarantee interest rate peg, which was tlgoguestioned by Benigno et al. (2007).
However, it is important to bear in mind that otmmework does not allow distinguishing

between exogenous and endogenous changes of titdéeshointerest rate.

The results obtained for the NMS feature some @éndifferences as compared to the
evidence established for developed countries. ,Fils¢ importance of the output gap
(coefficienty) is smaller. A possible explanation can be that tieither the DIT nor policy of
an exchange rate peg left room for the output ktabon. Nevertheless, the estimated
coefficients of the output gap can be also downlyabihsed as the output gap is usually
estimated with a lot of noise. This problem camiime pronounced for emerging countries
since their supply and demand shocks are of high&gnitude, making the output gap
estimates imprecise. Second, the interest rate thingoparameter is generally smaller than
found for developed countries. This can mean thsttdnd strong response of the interest rate
Is chosen as make monetary policy more credib&marging countries. A notable example is
Romania, where the monetary policy does not evemde smooth the interest rate. Third,
other variables (the long-term interest rate, apgees, monetary growth, and the exchange
rate) that were deemed to be relevant for explanaif short-term interest rate dynamics in
developed countries proved to have negligible ihpathe NMS?® Why this can be so? In
case of the long-term interest rate, it may be beeat reflects more country’s sovereign risk
than expected inflation. The central bank couldifterested in stabilizing it if the risk
premium was very variable or if the country’s paldector was highly indebted. Yet, none of
these applies to the NMS. The negligence of asse¢pdevelopments can be linked to a
simple fact that assets, in particular stocks,asg@nt a smaller part of household holdings and
are thus less important for policy decisions. MeeFo their variability is usually higher,

% The importance of the euro interest rate for thev&t interest rate setting is again confirmed bar@er
causality test and cointegration test.

%6 Some of the coefficients are significant but hamly marginal size. However, inclusion of theseialales
mostly does not improve the fit of the model. Sepéndix for detailed results.
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which would imply too much interest rate volatilifythe central bank decided to respond to
them. However, it is also possible that the respomas asymmetric, i.e. that the monetary
authorities consider them only when their misaligntrexceeded certain threshold. As for the
possible effect of housing price on monetary polltgt was not considered here, it was found
both for developed countries and the CEEC that inguprices evolve closely with other
variables like the GDP or real wages (Egert andaljiék, 2008). Therefore, housing prices
may not provide additional information for monetapplicy above the other variables.
Moreover, most studies report that housing pricgeseadogenous to monetary policy stance
given their strong response to real interest rétesrones and Otrok, 2004). The omission of
monetary developments as relevant information fonetary policy is consistent with the
findings for developed countries. Finally, the lagk any consideration of exchange rate
developments for interest rates setting is rathgprssing given that the NMS are very open
economies. There are several possible explandiorihkis finding. First of all, the exchange
rate is logically not an interesting variable iruntries maintaining exchange rate peg. On the
contrary, the DIT countries may face a trade-offwaen domestic inflation objective and
exchange rate stabilization. However, the exchaateimpact on domestic interest rate can
be present implicitly. (a) It can be hidden in flesponse of domestic interest rate to the
foreign interest rat&’ (b) The exchange rate changes can be completsegahrough to
domestic prices. Consequently, a central bank repg to the CPI inflation implicitly
considers the exchange rate as well (Svensson).2@)0he ERPT into domestic prices can
be, instead, very limited and a monetary policyhatity aimed at domestic price stability
does not have to consider the exchange rate dewelds at all. This claim seems to be
justified by studies showing that the ERPT was gedously restrained by low inflation
environment promoted by DIT (Taylor, 2000). (d) kedt response to exchange rate may be
feasible strategy for DIT countries if they werernoss the inflation target due to strong
currency depreciatioff. However, as the NMS were not exposed to this dangkke some
other emerging countries using the DIT (Brazil, o#frica). (e) Taylor (2001) argues that
the interest rate response to (real) exchangecaastde only temporal. The interest rate can be

decreased following exchange rate appreciationrderoto support the domestic exports.

" The logic is the following; the increase of foreignerest rate should lead in case of internatiaaglital
arbitrage to depreciation of domestic currency., Ygten the domestic monetary policy follows theefgn
interest rate setting, this does not happen. Thexefocreasing domestic interest rate in respoast®reign
interest rate increase is a substitute for interat increase that would have to follow the deptEm of
domestic currency.

8 Mohanty and Klau (2007) found a direct responsehef interest rate to the exchange rate in emerging
economies with significant exchange rate volatility
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However, as domestic currency weakens the inteadéstmay be increased again to face the
imported inflation. Given that we use quarterlyajahese two effects may cancel out within

the same period and they are not detected in goession.

The specification with the highest explanatory pofee each country was subject to series of
robustness check8.(a) The overnight interbank interest rate is uasdlependent variable
instead of 3-month interbank interest rate. Thefféuch specification is worse in most cases.
The dynamics of overnight interest rates refleict$act, more the liquidity conditions in the
banking sector than the macroeconomic fundamer@aissequently, this variable may not be
viable as a measure of policy stait&) We include the inflation gap (deviation of aaitu
inflation rate from the trend value obtained by filfér) instead of inflation rate for the sub-
sample of countries where we find convincing evaeon the response to inflation (CZE,
HUN, POL, ROM, SLO). The trend value is meant toxyrthe inflation target by a smoothed
series. The gap is consequently the deviation tfahdnterest rate from the (time-varying)
target. The inflation gap is significant only irethase of the Czech Republidc) We use the
output gap calculated from the industrial produttinstead of GDP series. Given that the
correlation between the two measures of output lgap been very high in all but two
countries (Slovakia — correlation coefficient OrlaCyprus -0.2), the previous results are not
altered. Unfortunately, it is above the extent a6 tstudy apply alternative methods of the
output gap estimation. (d) We use the deviatiomftbe HP trend value of the exchange rate
instead of its yearly change. Although the corresiieg coefficient turns significant in some

cases, its size is unreasonable and the overafitiite model is always worse.

The estimates reported in Table 2 allows us tooperfa counterfactual experiment by
comparing the actual interest rate with the impligdrest rate path (in-sample forecast from
the specification with the highest explanatory poveed use the deviation of these two series

as indication of monetary policy shocksThese results are reported in Figure 1.

% These results are not reported here and are aleailpbn request.

%0 While the Granger causality of 3-month EURIBOR anmeéstic 3-month interest rates was confirmed for
several countries in the sample, the Granger ciausdlEONIA on domestic overnight interest rate wasnd
only for the Czech Republic.

31 The inflation gap is very strongly correlated wiitiilation rate for the Czech Republic (0.9) butywereakly

for Romania (0.3). The other countries have inteliate level of correlation (0.6).

%2 The residual can be interpreted as a shock otiyeiempirical model is correctly specified.
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Figure 1.: The counterfactual experiment: the compaison of the target interest rate from the monetary
policy rule with the highest explanatory power andhe actual interest rate

We can see that monetary policy shocks are notipaflg present in countries pursuing DIT.
The underlying reason could be that this monetargngement rests on confidence and any
discretionary action can have problematic consetggerOne notable exception is Hungary,
where we identify a significant deviation of these series between late 2002 and 2004.
Therefore, it is interesting to examine this epesod more detail. The Hungarian forint

became subject of a speculative attack at the E86G2 and in early 2003. The central bank
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was pursuing DIT but, at the same time, it pegdediorint exchange rate to the euro (with a
relative wide fluctuation band of + 15%) in ordemheet the requirements of the ERM Il. The
markets expected that, if any inconsistency appeaeéveen these two policy objectives, the
central bank would ensure its inflation target eatthan the declared bands of the exchange
rate fluctuation. Surprisingly, the Hungarian cehtbank decided for the second option
(intervention against the Hungarian forint), whislrelated to a strong decrease of domestic
interest rates in late 2002. This decrease wassisient with the interest rate setting in
place. The result of such measure was a significdlation increase and the central bank had

to raise disproportionally the interest rates & $hbsequent peridd.

The departures of the actual interest rate fromtdinget value are more common in some
countries with fixed exchange rate, like Bulganalyprus. This seems to be rather related to
lower overall fit of the estimated mode than toipokhocks. In the case of Latvia, we do not
find any specification with a reasonable fit. Howevas we pointed out above, if the interest
rate adjusts endogenously to exchange rate inteéowsn the estimated interest rate rule

cannot provide a good approximation of monetarycyol

5. Empirical evidence on the inflation process inhe NMS

We have already discussed above that the sourgefiation dynamics can be quite complex
in open economies. For this reason, we use an gassimg specification of an open

economy PC (8). The OLS estimates of this modeshosvn in Table 3.

We can see that the inflation rates of the NMS dnigen not only by their backward

persistence (coefficieft) but they also hold significant forward-looking neponent
(coefficientg, ). Studies critical with the NKPC (Bardsen et 2004) argue that the effect of

the forward-looking term vanishes once more lagsiftdtion are included. We include up to
four lags of inflation to test this claim. Whileebe turn mostly insignificant, the significance
of the forward-looking term is not affected. Corsady, when the expected inflation is
dropped, the backward-looking term does not in&eagstantially. In addition, we test the

restricted version, whergg, and f£,sum to unity pursuant the original NKPC (Gali and

Gertler, 1999). The overall fit of such model i&ays lower since they never sum to unity in

% This episode also confirms a problematic coexigteot inflation targeting regime, aimed at domestic
inflation, and the exchange rate stabilization.tles fluctuation band was relatively wide, the Hunaya forint
did not experience any disturbances in other mosnent
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the unrestricted version. However, given that we rdg work with genine inflation

expectations, we do not interpret this findingémts of inflation-output trade-off.

Table 3.: OLS estimates of an open economy Philliggirve for each NMS

a B b, ° y n #  R? LB

Country (const.) (1) (e ) (m ) (Y1) (St2, §.1%) (itq)

CZE -0.760.55) 0.49(0.04) 0.40(0.10) 0.80(0.27) 0.31(0.11)-0.07 (0.02) 0.12(0.03) 0.91 0.4G"
HUN -0.33(0.90) 0.60(0.07) 0.60(0.07) 0.64(0.38) -0.19(0.31)-0.07 (0.03) 0.14(0.05) 0.950.89
POL -0.590.68) 0.66(0.10) 0.57(0.15) 0.40(0.31) 0.15(0.16)-0.04 (0.01) 0.09(0.04) 0.960.79
ROM 6.07(2.73) 0.87(0.14) 0.45(0.14)-2.41(1.37) -0.11(0.23)-0.12* (0.06)-0.02(0.10) 0.98 0.10
SLO 0.640.82) 0.31(0.11) 0.45(0.20) 0.47(0.29) 0.36(0.18)-0.43 (0.10) 0.11(0.07) 0.96 0.67
SVK -0.50(1.76) 0.64(0.05) 0.56(0.07) 0.99(0.52) 0.10(0.27)-0.10 (0.03)-0.14(0.10) 0.950.12
BUL 0.21(2.42) 0.32(0.08) 0.55(0.09) 1.74(0.88) 0.90(0.28) 0.02*(0.05) 0.09(0.30) 0.76 0.22
CYP 1.060.50) 0.84(0.05) 0.59(0.05) 0.82(0.29) 0.08(0.05)-0.16+ (0.03) 0.05(0.07) 0.83 0.41"
EST (diff) 0.020.08) 0.44(0.11) 0.39(0.15) 1.68(0.48) -0.08(0.10) 0.04*(0.07) 0.02(0.06) 0.56 0.23
LAT (diff) 0.12(0.11) 0.37(0.21) 0.36(0.12) 0.56(0.31) -0.29(0.18)-0.05*(0.04) 0.10(0.06) 0.290.26
LIT -0.56(1.14) 0.89(0.07) 0.46(0.12) 0.38(0.51) 0.43(0.16)-0.03*(0.06) 0.09(0.05) 0.89 0.60
MAL 0.54(0.75) 0.66(0.08) 0.62(0.06)-0.21(0.33) -0.03(0.03)-0.01*(0.02) 0.17(0.04) 0.67 0.07"

Notes:Standard errors in parenthesis. Coefficients szl significant at 5% in bold. LB is p-value bfung-Box test for 1
order serial correlation’ (ndicated result after correction for AR(1) in khgals). diff —relation estimated in first differenc:
otherwise in levels.;s yearly change of the nominal bilateral excharage w.r.t. the euro (countries in the 1. block) gadrly
change of the real effective exchange rate (caemiri the 2. block).

The results reveal two basic properties of theatidh process: (a) the relative strength of
backward versus forward-looking components that da (with some degree of
simplification) linked to the way in which priceseaset. In particular, whether the economic
subject are backward or forward-looking; (b) whathe exogenous variable that drives up
inflation rate in the short-term. As for the fidtaracteristics, the forward-looking component
dominates in some countries (BUL, CYP, SLO), thecklbard-looking component is
predominant in others (HUN, LIT, POL, ROM, SVK) both components are of similar
magnitude (CZE, EST, LAT, MAL). As for the ident#tion of exogenous variable driving
inflation, we find the following. A statisticallyignificant effect of the inflation rate in the
Euro area (coefficient) is found for three countries (CYP, CZE, EST). dsjive significant

relation between inflation rate and the output ¢agefficienty), in the spirit of a traditional

PC, is confirmed in four countries (CZE, SLO, BULT).% We detect a negative significant

3 As a robustness check, we reestimate the equbiiomeans of GMM (2 lags included as instrumental
variables) finding reasonably similar estimatesmafst parameters. Only the coefficient of the faneigterest
rate substantially increased its size. In somes;ahe coefficient of expected inflation increagedetriment to
the lagged inflation.

% It was reported elsewhere that the Phillips cureeame flatter. There are several possible exptarsatike
the effects of globalization, less nominal pricguatinents (due to lower trend inflation) or an gase of central
banks credibility.
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response to a (nominal) exchange rate appreciggoefficient7) in all countries that

maintained flexible exchange rate. Therefore,éféiichange rate depreciates (decrease of our
variable) the domestic inflation rate increasethasmports become more costly. Yet, limited
size of this coefficient shows that the ERPT isyvarcomplete. For the countries that
maintain exchange rate pegs, we use the REER &ddimmain trading partners and deflated
by CPI) instead but do not find a significant resgm to this variable (with an exemption of
Cyprus). These findings are in line with empirisalidies on the ERPT (Gagnon and lhrig,
2004, Campa and Goldberg, 2005), which confirmedsignificant decrease over the last
decades as a result of a low inflation environmbtdreover, the ERPT falls away throught
distribution channel and its impact on final consumrices is limited® Finally, the response

to (four-periods) lagged interest rate, which teathe effect of monetary policy, is mostly
insignificant. However, there are four countrieseweh this coefficient is significant and
displays positive rather than negative sign. Timsglihg is counter-intuitive from the New-
Keynesian point of view suggesting that an interast increase must lead to a decrease of
the inflation rate. On the contrary, the Post-Keyyae cost-push theories of inflation argue
that the interest rate is a cost in a productive@ss and its increase can have positive rather

than negative effect on the inflation rate.

The previous analysis does not point to any distiacpattern in inflation persistence (as

represented by coefficieflf) between countries with flexible exchange ratel (@atonomous

monetary policy) and countries using hard pegsgéidetter picture on this issue we pool up
the data for countries with flexible exchange @&E, HUN, POL, ROM, SLO, SVK) and
fixed exchange rate (BUL, CYP, EST, LAT, LIT, MAIGnd apply the panel analysis. This
setting is useful for overcoming the small sampkesbut it also can bias the result if the
homogeneity of slope coefficient is not justifiede use a fixed effect model with cross-
section SUR weighting (LSDV, both in levels andffidifferences) and test the homogeneity
of coefficients by Wald Test. The results are régubin Table 4.

% Orlowski (2005) used similar model as ours andfiomed that the ERPT effect was very limited in CZE,
HUN and POL. Coricelli et al. (2006) found (by meanf cointegration framework) a weaker ERPT in cdastr
with DIT and flexible exchange rate (CZE, POL) andisgjer where exchange rate was more rigid (HUN, SLO
Babetskaia-Kukharchuk (2007) reports for the Cz&dpublic that the CPI inflation rate response te th
exchange rate shock occurred mostly within the firs months and its peak response was 8 — 12%ghwiki
very similar to the our coefficient - 7%. Moreovehe confirms that the ERPT decreased in time, wiii be
related to the regime of inflation targeting. B&aj2004) reports for the Czech Republic cumulaBRPT after
first 6 months 9%, for Hungary 20% (us 7%), Pol8i&b (us 4%), Romania 23% (us 12%), Slovakia 21% (us
10%) and Slovenia 23% (us 43%). Unlike us, they dilsd the ERPT in rage of 20-30% for countries with
exchange rate pegs to the euro. In any case, tlie &stimates of the ERPT are not fully comparableutodiS
estimates of the open economy PC.
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Table 4.: LSDV estimates with cross-section SUR wggiting of the open economy Phillips curve for panel
of 6 countries with flexible exchange rate and 6 cmtries with exchange rate pegs

a b ﬂ%xp 6f0r 7 U H R2 DB
(const.) (1) (e ) (m ) (Y1) (Se1) (irq)
Flexible (levels) 0.79(0.03) 0.52 (0.04) 0.33(0.18)-0.05(0.06) -0.05 (0.01) 0.07 (0.00) 0.98 2.21
Wald Test 0.00 0.49 0.15 0.18 0.01 0.07
Fixed (levels) 0.68(0.04) 0.46 (0.05) 0.50(0.21)-0.03(0.04) -0.04 (0.01) 0.03(0.03) 0.73 2.10
Wald Test 0.00 0.75 0.08 0.01 0.12 0.46

Notes:Standard errors in parenthesis. Coefficients sitzlly significant at 5% in bold. DW is Durbiwatson statistics appli
as stacked residualsifidicated result after correction for AR(2) in ©hsals).S is real effective exchange rate

We conclude that coefficient homogeneity acrosscalintries is often rejected. However,
even if we for simplification assume homogeneitiiere is still no indication about

substantially different degree of inflation persiste between the two groups.

6. Inflation and monetary policy

The prevailing NK literature (e.g. Clarida et aP98, 2000) argues that an appropriate
monetary policy rule is decisive for plausible &tfbn outcomed’ We have shown that de-
jure monetary policy regimes in the NMS can be agmanied by empirical estimates of
interest rate rules, which are very rough indicgaioof de-facto monetary policy. In
particular, the (expected) inflation rate seemdrige the interest rate dynamics in countries
with flexible exchange rates and the rule of irgenate peg are presumably applied in
countries pursuing stable exchange rate. Howeverdaovnot find any distinctive feature of

inflation dynamics between these two groups of toes

The inflation rates in the CEEC in overall decreisence the accomplishment of the
economic transition. It is interesting to ask wleetthe monetary policy as tracked by our
estimates of the policy rules makes a differencth wegard to price stability. The inflation
rate (see Table 5.) provides the most straightfatwgormation on the price stability but it is
not suitable for cross-country comparison givent tthee levels of inflation significantly

differed at the beginning of the period of analysis

%" The debate on the sources of the Great Moderatistilliopen and many argue that it was ratheraaldack
(benign environment) than a good policy what drihvesoverall decrease in the inflation rates.
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Table 5.: Summary of some descriptive statistics HEl inflation series (1999-2007)

Country mean st.dev. max. max.

CZE 231 1.50 5.03 -0.60
HUN 6.81 259 1093 240
POL 3.88 3.10 10.87 0.33
ROM 21.88 1598 53.80 3.87
SLO 5.46 2.49 9.53 2.17
SVK 6.48 289 16.07 137
BUL 6.19 3.05 11.83 -0.83
CYP 2.56 1.30 5.63 0.33
EST 4.00 1.74 9.23 0.63
LAT 4.65 229 1363 1.00
LIT 1.86 2.14 7.90 1.60
MAL 2.33 0.97 3.57 -0.90

Although there is some empirical evidence thataindh targeting drives down the inflation

persistence (Kantonikas, 2004), our previous amgalyas not confirmed this claim. However,

besides the inflation rate there is another relestatistics: the inflation volatility. If inflatio

is volatile, there is greater uncertainty aboufutsire level, which has negative impact on the
agents’ inflation expectations. In particular, we @t conditional volatility. Some studies for

developed countries found that the inflation prgassconditionally heteroskedastic (Dolado
et al., 2004). Consequently, we allow for condiibheteroscedasticity in residuals of the
open economy PC and reestimate the specificatipby(&ARCH(1,1). The open economy

PC estimates (mean equation) are only slightlyedsifit from the previous OLS estimates
they are not reported heteThe estimates of the variance equation (9) anenmed in Table

6.

Since all three parameters of the variance equatiersignificant only in few cases, GARCH
(1,2) may not be an appropriate model. However eitenates give an insightful account of
the conditional inflation variance. The constambttev, which is an estimate of the long-term
inflation variance (unconditional inflation variaj¢ and the GARCH ternw, representing
the impact of forecast variance from the last gkrare significant in all countries with fixed
exchange rate regimes. On the contrary, the coaificof the long-term variance is not
significant for countries with flexible exchangeasthat pursued more independent monetary

policy. The coefficient of the ARCH term, is mostly negative or insignificant, confirming

that the impact of new information from the lastipé is quite limited.

38 As the standard errors decreased, the significahseveral estimated coefficients increased.
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Table 6.: The estimates of the variance equation dm the open economy Phillips curve estimated by
GARCH(1,1)

Vv, v,

o 12 2
Country (const.) (&1 ) (o11)
CZE 0.050.04)-0.33(0.14) 0.99(0.16)
HUN 0.15(0.10)-0.12(0.05) 0.61(0.36)
POL 0.01(0.01) 0.11(0.14) 0.68(0.15)
ROM 0.14(0.07) 0.20(0.13) 0.48(0.11)
SLO 0.240.34)-0.20(0.16) 0.02(1.70)
SVK 0.00(0.00)-0.11(0.08) 1.01(0.25)
BUL 0.19(0.09)-0.27(0.14) 1.10(0.11)
CYP 0.11(0.04) 0.78(0.24)-0.57(0.29)

EST (difff  0.15(0.07)-0.19(0.12) 0.69 (0.26)
LAT (diff  0.17(0.05)-0.32(0.13) 0.78(0.20)
LIT 0.06(0.03)-0.20(0.11) 0.88(0.02)
MAL 0.04(0.00)-0.27(0.06) 0.92(0.15)

Notes: Standard errors in parenthesis. Coeffici
statistically significant at 5% in bold.

This evidence suggests that the policy of interats pegs may be detrimental for domestic
price stability. This may be so because the irdtatprocess of any of these countries but
Cyprus was significantly affected by the inflatidavelopments of the Euro area (see Table
3). The exchange rate flexibility and autonomousetary policy, in particular DIT, seems to

be superior as the countries that applied thixpaliere able not only to decrease the level of
inflation but also its (long-term) volatility. Theeries of conditional inflation variances are

plotted together with HCPI inflation rates in FigWa.

The figure clearly documents that the experiencd®fcountries, which adopted explicit DIT
(CZE, HUN, POL, ROM), was the most fortunate widgard to the objectives of the price
stability. Poland and Romania achieved a signiticdisinflation during this period,

employing a monetary policy rule consisting in ayvstrong response to expected inflation.
The decrease of the inflation variance was alscsidenable in these countries. Romania
adopted explicit inflation targeting only in 200%tkthe policy rule estimates reveal that it
pursued very strict anti-inflationist policy duritige whole period of our analysis. This holds
even thought the Romanian national bank officiabught to stabilize both the domestic
prices and the exchange rate between 1999 and>2@Bi#en the existence of significant

ERPT, responding to foreign exchange rate was ewingental for domestic price stability.

The response to expected inflation rate was weaketungary and the Czech Republic.

Consequently, the inflation rate decreased relgtiless in Hungary than in Poland and

39 We report for Romania the rule with domestic itifla only because it has the highest explanatomwepo
However, even when the exchange rate was includedhave still found very strong response to inblati
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Romania alike the conditional inflation varianceheT Czech Republic achieved good
outcomes with more flexible version of the DIT tiikerest rate developments in the Euro
area with rather persistent inflation volatilitjo®akia claimed to apply the DIT but we fail to
detect any response to domestic inflation rate ofgiag to our results, the Slovak short-term
interest rate responded very strongly to the ent@rest rate. A direct impact of the inflation
in the Euro area on Slovak inflation is not evid@ejected by the OLS specification of PC
but confirmed by GARCH) and the policy of shadowihg ECB decisions seems to have
given mixed outcomes. Although the inflation raengrally decreased its evolution has been
still turbulent in the analyzed post-transformasibperiod. The inflation increased from 7%
in early 1999 up to 15% one year later and sinyilfndm 3% up to 9% between 2002 and
2003. Slovenia experienced similar inflation jumpnfi 5% in 1999 up to 10% in 2000-2002
but since then it has seen a steady disinflatiatgss. Slovenia did not adopt the DIT and
proclaimed to pursue monetary targeting regime \Wwet have identified only negligible

response to monetary growth while the responseneegtic inflation rate was very strong.

None of the countries that aimed at exchange tatgligation (CYP, EST, LAT, LIT, MAL)

but one (BUL) experienced a significant inflatiorecdease since 1999. The common
monetary policy, de facto imported by an interest peg, seems to have been too permissive
to leash the inflationary tendencies embeddeddrdtimestic economié8On the other hand,
Lithuania experienced two-year period of deflatidierefore, although the exchange rate
pegs had certainly a positive impact on the initliainflation, its subsequent maintenance
proved problematic for countries whose economicdéuments differed from those of the

anchoring economy.

0 The situation of these countries resembles thelolewents of EMU members like Greece or Portugal,
suffering positive inflation differential with reept to other EMU members.
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Figure 2.: HCPI-based inflation rate (left figure) and conditional inflation variance (right figure) (1. group
— CZE, HUN, POL, SVK, 2. group — CYP, MAL, SLO, 3. goup — EST, LAT, LIT, 4. group — BUL, ROM)
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7. Conclusions

This paper presents joint empirical evidence on etemy policy rules and on sources of

inflation dynamics in small open economies, inigatar in the 12 new EU members.

The estimated monetary policy rules point to a ifigant heterogeneity in interest rate
setting, which is related to a variety of excharage arrangements in the NMS. We confirm a
significant response of the short-term nominalregérate to domestic inflation mostly for the
inflation targeters. On the contrary, the policlesuiof countries with hard exchange rate pegs
seems to consist in mimicking the interest ratdirgpetin the Euro area without major
consideration of domestic macroeconomic developsaemtis evidence indicates that
countries usually pursue either target for domestitation or for the exchange rate.
However, it does not necessary imply that bothet@rgannot not be pursued simultaneously,
especially if the domestic inflation has significdoreign component. The findings obtained
for the countries with inflexible exchange rates dse loosely interpreted that a credible
interest rate peg may constitute a means to fieodange rate. However, all our results are
conditioned by rather strong assumption that tloetslerm interest rate is exogenously set by

central bank while in reality it may endogenoushjuat, e.g. to exchange rate interventions.

Our estimates of an open economy Philips curvetpmirthe diversity of sources of the
inflation process. In particular, the inflationeatare driven not only backward persistency but
also hold a forward-looking component. The aggregatonomic activity and foreign
inflation development have direct impacts only ifeev countries. In countries with flexible
exchange rates, we identify that the exchange passes through to domestic consumer

prices, although rather incompletely.

The nexus between the estimated monetary poliagsrahd the sources of the inflation
process gives indications on the viability of thematary policy setting for price stability. In
particular, we find that the long-term componentha conditional inflation variance is higher
in countries with exchange rate pegs. Consequeirifiation targeting seems to be a
preferable strategy to exchange rate peg becawd®ws decreasing not only the inflation
level but also its volatility.

There are several possible extensions of this relse®@e will point here only to three issues.
First, although our objective was not to providepéinal evidence on the New Keynesian

policy model (NKPM), we have estimated versionstwb principal equations of this
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framework (monetary policy rule and the Phillipsv®). Therefore, a natural extension could
be their joint estimation, possibly also with tH& that completes the system, if any cross
restrictions applies (Giordani, 2004). The estioratof complete NKPM has been usually
carried our by means of VAR methods (Boivin and m@@ni, 2006). Such framework is
useful for the identification of the effects of dige shocks rather than for parameter
estimation. Moreover, while the number of parangetkat must be estimates in the system is
very large the number of observations is ratheitéich The preliminary results that we have
obtained by employing both 3SLS and FIML estimatpoént to this problem. Cho and
Moreno (2006) proposed a bootstrapping method eyamme the small-sample bias in this
setting. Second, the GMM methodology commonly ugmdestimation of the monetary
policy rule was recently questioned on ground ehtification problems that arise in forward-
looking models (Mavroeidis, 2005). Therefore, a endetailed analysis should be carried out
on this issue. Finally, we have relied on a po#diyticontroversial variable - the output gap as
a measure of the real economic activity and a oeteant of inflation in the open economy
PC. The NK literature suggested real marginal dostead (Gali and Gertler, 1999).
Unfortunately, this variable is not available wislfficiently long time spam for all the

countries in our sample.
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Appendix

Table A.1. Previous studies on the monetary policyutes for NMS

Reference Data Specification p y P
Method

Angeloni, Flad CZE, HUN, POL | . . CZE | 0.85| - |0.90
and Mongelli 99:01-04:12 i = 1 (770 Y, dummy) HUN| - | - |095
(2007) oLS POL | 0.79| 0.79] 0.90
CzE | - |0.04/0.99
Frémmerand|  CZE, HUN, POL, | i, = f (77,5, Y, ,i,,Ar A, ,Am, ) | HUN | - | 0.06| 0.97
Schobert (2006h) SLO, SVK, ROM POL | 0.25| - |0.97
94:01-05:02 SLO| 0.1 - |0.83
GMM SVK | - - | 082
ROM | - - 1o
CZE | 0.59] 0.24] 0.83
Maria-Dolores| CZE,HUN,POL, SVK| i = f (77, 75,,, Y., .i.,) HUN | 1.25| - |0.91
(2005) 97/98-03:09 POL | 1.20| - |0.92
OLS, GMM SVK | 0.11 0.19| 0.46
Mohanty and CZE, HUN, POL | i, = f (7, 725",y iy O, A% A ) CZE | 0.33] 0.20| 0.66
Klau (2007) 95:01-02:12 HUN | - - 1075
GMM POL | 0.16/ 0.66| 0.75

Note:i; -short-term interest rate (coefficient of its fifay - p), =, -inflation rate (coefficieng) , y, - output gap
(coefficienty), ry — exchange ratey, — monetary aggregatdummy- dummy variable for periods with different
policy regimes. If more estimates were available,report the one closest to our specification astonation

period.

Table A.2. Comparison of the AEG and Johansen testd cointegration

Monetary policy rule Augmented Phillips curve
AEG Test Johansen Test AEG Test Johansen Test
i . for . for exp for . exp for .
BUL Ity T2, ke Ity kt T, Ted, Tee1 T o (ita) T Tweq T, (ita)
.. . for . . for exp for exp for
CZE by lt-1y Ter1y It Ity Tty It Ty -1, Tte1 5 Tty g Ty T+l T lta
exp . exp for
CYpP none none T, Tty Tie1 s (ia) Ty T+l 5 T g
. . for . ,for
EST b, e, e It, .1, I none none
L. _for ) | for exp for, . exp for, |
HUN Ity lt-15 To41, |tf Ity Tr, It T, M1, Tst 5 (M ), dea Mo Twa , (0 ), dea
.o . for
LAT Ity le1y Topets b none none none
L. ,for . . for exp for, . exp for, |
LIT Ity b1y 1y It Ity M1, It M, Moty Tar > (T )y bea T w1, (0 ), e
.o f . for exp . exp for, .
MAI— I, 1 It, |t Ty -1, T+l 5 sy S-l Ty T+ (T[t )1 lt-4, (S—l)
L. . exp for, . exp or. .
POL by lt-1, Tea Ity e T, M1, Tst 5 (M ), dea T Twa , (0 ), dea
. . exp for . exp or. .
ROM It T+ Ity T+1 Ty (1), T, (@ )y lea T Tn , (@ ), i
. . exp for, . exp or. |
SLO by T+ Ity e T, M1, Tsr 5 (M ), dea T Twx , (0 ), dea
) . for ) _for exp for, . exp for, .
SVK It 71, It It, T-1, lt T, (1), Teer (0 ), Mea T, Mg, (0 ), dra

R . for, . . . exp . .
Notes:i; - short-term interest rate, I- short-term euro interest ratg— inflation ratesr;,;  — expected inflation gap,
for
n, — foreign inflation rate, (.) — cointegration da@ achieved with or without these variables.
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Table A.3. Granger causality test between the sheterm interest rate of each country (STIR...) and the
euro interest rate (STIREUR) — left panel and betwen the short-term interest rate (STIR...) and the
corresponding long-term interest rate (LTIR...) — right panel

Null Hypothesis F-Stat. P-value Lags
STIREUR#> STIRBUL 17.24 0.00 1
STIRBUL #> STIREUR 276 0.11
STIREUR#> STIRCYP 0.33 057 1
STIRCYP#> STIREUR 1.22 0.27
STIREUR#> STIRCZE 15.73 0.00 1
STIRCZE#> STIREUR 141 0.24
STIREUR#> STIREST 26.43 0.00 1
STIREST#> STIREUR 239 0.3
STIREUR#> STIRHUN 0.05 0.82 1
STIRHUN#> STIREUR 0.31 0.26
STIREUR#> STIRLAT 459 0.04 1
STIRLAT #> STIREUR 0.32 057
STIREUR#> STIRLIT 69.84 0.00 1
STIRLIT #> STIREUR 1.13 0.30
STIREUR#> STIRMAL 13.80 0.01 1
STIRMAL #> STIREUR 0.22 0.64
STIREUR#> STIRPOL 211 0.16 1
STIRPOL#> STIREUR 0.24 0.63
STIREUR#> STIRROM 0.50 0.49 1
STIRROM#> STIREUR 0.31 0.58
STIREUR#> STIRSLO 045 051 1
STIRSLO#> STIREUR 0.34 0.56
STIREUR#> STIRSVK 4.25 0.02 2
STIRSVK#> STIREUR 0.72 0.49

Null Hyheis F-Stat.P-value Lags
LTIRBUL #> STIRBUL 056 047 1
STIRBUL#> LTIRBUL 1.06 0.31
LTIRCYP#> STIRCYP 1.86 0.18 1
STIRCYP#£> LTIRCYP 20.19 0.00
LTIRCZE#> STIRCZE 519 003 1
STIRCZE#> LTIRCZE 0.02 0.90
LTIREST#> STIREST 18.88 0.00 1
STIREST#> LTIREST 0.73 0.40
LTIRHUN #£> STIRHUN 025 062 1
STIRHUN#> LTIRHUN 0.46 0.24
LTIRLAT #> STIRLAT 1.77 020 1
STIRLAT #£> LTIRLAT 1.60 0.22
LTIRLIT #> STIRLIT 16.31 0.00 1
STIRLIT#> LTIRLIT 4.04 0.06
LTIRMAL #> STIRMAL 1955 000 1
STIRMAL#> LTIRMAL 19.16 0.00
LTIRPOL#> STIRPOL 1.34 026 1
STIRPOL#> LTIRPOL 8.27 0.00
LTIRROM#> STIRROM
STIRROM#> LTIRROM
LTIRSLO#> STIRSLO 522 0.04 1
STIRSLO#> LTIRSLO 0.26 0.62
LTIRSVK #> STIRSVK 194 018 1
STIRSVK#> LTIRSVK 0.26 0.62

Notes: The presence of the Granger causality of eurot4bon interest (domestic long-term interest rate)thedomestic
short-term interest rate at 5% significance levatkad by bold.
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Tables A.4. Detailed GMM estimates of monetary paty rules of the NMS

Bulgaria p a B y g R? LB J-stat.
2000:1-2007:4 (iv1) (const)  (myy m1*) (Yea) (i ) (Xe1.X*)

BL 3.31(0.79) 0.20 (0.13) 0.25(0.49) 0.110.41* 0.40
FL 5.26 (0.74)-0.17* (0.09) 1.16(0.34) -0.850.47* 0.95
BL + SMT 1.08(0.24) 0.40 (0.66) -0.10 (0.10) 0.73(0.39) -0.030.13* 0.71
BL + SMT + FIR 0.630.35) 0.30(0.75) -0.08 (0.07) 0.08(0.37)0.64 (0.35) 0.420.93 0.37
BL + FIR 1.46 (0.43) 0.04 (0.08)-0.64(0.20)0.79 (0.16) 0.44058  0.73
BL + FIR + REER 2.25(0.23) 0.00 (0.07)-0.02(0.16)0.64 (0.16) 0.05(0.01) 0.510.05  0.64
BL + FIR + SHI 1.44(0.43) 0.04 (0.03)-0.20(0.30)0.76 (0.11)0.00*(0.00) 0.190.67 0.62
BL + FIR + MA 1.86 (0.51) 0.00 (0.10)-0.38(0.23)0.50 (0.09)0.03*(0.04) 0.330.17  0.73

BL + FIR + LTIR - -

Notes: Standard errors in parenthesis. Coefficientsstiedilly significant at 5% in bold. LB is p-value bjung-Box test for 1
order serial correlation. * indicated result af®R(1) correction, after AR(1), AR(2) correction.. &sis pvalue of Sarga
overidentification test. Best rule is in bold. Addital variablesc. NER — nominal exchange rate EUR/USD, REERal effective
exchange rate, SHI — asset prices, MA — monetawtly, LTIR — long-term interest rate.

Cyprus p a B y g e R? LB J-stat.
2000:2-2007:4 (iv1) (const)  (ma, m*) (Yea) (i ) (Xe1.X*)

BL 5.53(0.84) -0.34 (0.29) 0.99(0.71) 0.620.23* 0.46
BL + SMT 0.85(0.16) 0.37 (0.94) 0.18 (0.20)-0.29(0.73) 0.860.50* 0.49
BL + SMT + FIR 0.45(0.21) 2.38 (0.77) -0.09 (0.07) 0.16(0.15)0.11 (0.19) 0.900.18* 0.63
BL + SMT + FIR (diff.) 0.22(0.08)-0.07 (0.08) -0.14 (0.05) 0.10(0.12)0.69 (0.19) 0.350.57* 0.69
BL + FIR 3.45(1.19) -0.05 (0.07) 0.16(0.21)0.39 (0.33) 0.900.00* 0.79
BL+SMT+REER  0.77(0.24) 0.86 (1.80) 0.11 (0.13)-0.29(0.24) 0.24 (0.27)0.860.21* 0.24
BL + SMT + SHI 0.40(0.13) 2.81(0.72) 0.04 (0.04) 0.39(0.28) 0.00%(0.00) 0.810.74* 0.55
BL + SMT + MA 1.27(0.25)-2.28 (1.24) 0.15 (0.06)-0.51(0.16) 0.04*(0.02) 0.780.13* 0.57
BL + SMT + LTIR 0.52(0.81) 0.45 (0.71) -0.04 (0.11) 0.17(0.28) 0.34 (0.54)0.870.02* 0.49

Notes:See for Bulgaria. diff. — equation estimated stfdifferences

Czech republic p a B y ?or ¢ R? LB J-stat.
1999:1-2007:3 (ir1) (const.) (1, Ten*) (Ye1) (i ) (Xe1.X%)

FL 1.84 (0.49) 0.22* (0.11) 0.38 (0.29) 0.950.44 0.24
FL + SMT 0.70(0.03) 0.45 (0.22) 0.19* (0.06) 0.09 (0.07) 0.940.13 0.71
FL + SMT + FIR 0.63(0.04)-0.62 (0.19) 0.16* (0.03)-0.23 (0.08) 0.41 (0.10) 0.970.24 0.88
FL + SMT + FIR (infl. gap) 0.65(0.05)-0.54 (0.30) 0.18* (0.07)-0.25 (0.13) 0.48 (0.12) 0.950.04 0.83
FL + FIR 0.53 (1.76) 0.22* (0.07) 0.00 (0.55) 0.42(0.58) 0.950.42 0.38

FL + SMT + FIR + REER  0.66(0.03)-0.43 (0.25) 0.11* (0.04)-0.10 (0.13)
FL+SMT+FIR+NER  0.66(0.03)-0.61 (0.22) 0.17* (0.06)-0.22 (0.10)
FL + SMT + FIR + SHI 0.64(0.04)-0.65 (0.18) 0.14* (0.05)-0.21 (0.09)
FL + SMT + FIR + MA 0.64(0.02)-1.07 (0.18) 0.15* (0.03)-0.25 (0.06)
FL+SMT+FIR+LTIR  0.48(0.16) 0.36 (0.36)-0.06* (0.10) 0.44 (0.20) -

0.40 (0.08)-0.02(0.02) 0.970.87 0.47
0.38 (0.09) 0.00(0.01) 0.970.67 0.63
0.44 (0.10)0.00%(0.00) 0.960.15 0.90
0.48 (0.07)0.04*(0.01) 0.970.02 0.45
0.30 (0.18)-0.47(0.23) 0.940.14 0.76

Notes:See for Bulgaria. infl. gap — inflation gap (irtfan deviation from HP trend value) used insteathBétion rate
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Estonia a B y 9 e R? LB J-stat.

p

1999:1-2007:3 (i) (const)  (mame®)  (yud) (i) ()

BL 4.43 (1.80)-0.22 (0.44) 0.46 (0.21) 0.83 0.500.87
FL 1.87 (0.81) 0.33* (0.17) 0.16 (0.15) 0.90 0.370.45
FL + SMT 0.82(0.03) 0.25 (0.09) 0.08* (0.02) 0.10 (0.04) 0.75 0.100.36
FL+SMT+FIR (t1)  0.54(0.02) 0.04 (0.13) 0.09 (0.03) 0.06 (0.05) 0.39 (0.08) 0.92 0.76 0.74
FL + FIR -0.68 (0.26) 0.05* (0.06)-0.13 (0.05) 0.19 0.00 0.68

FL + SMT + FIR + REER0.54(0.02) 0.07 (0.14) 0.06* (0.05) 0.06 (0.04) 0.40 (0.07) 0.03(0.04)0.92 0.87 0.83
FL + SMT + FIR + SHI  0.56(0.03)-0.28 (0.31) 0.10¢ (0.03) 0.04 (0.06) 0.43 (0.07)0.00*(0.00)0.92 0.62 0.82
FL + SMT + FIR + MA 0.12 (0.33) 0.10* (0.17) 0.07 (0.07) 0.38 (0.12)0.00*(0.03)0.90 0.90 0.69
FL + SMT + FIR + LTIR 0.60(0.06) 0.04 (0.36) 0.13 (0.05) 0.10 (0.07) -0.02 (0.18) 0.17(0.07)0.91 0.24 0.62
Notes:See for Bulgaria

Hungary p a i y ¢ ¢ R? LB J-stat.
1999:1-2007:3 (it1) (const)  (me1,mua*) (Yea) (i ) (Xe-1,X%)

BL 6.07 (1.87) 0.13 (0.16)-0.06 (0.80) 0.830.13* 0.73
FL 3.42 (1.12) 0.7 (0.12)-0.88 (0.34) 0.840.18* 0.33
FL + SMT 0.71(0.11) 1.18 (0.92) 0.20* (0.08)-0.12 (0.58) 0.870.17* 0.80
FL + SMT (infl. gap)  0.67(0.08) 3.24 (0.91) 0.29* (0.29)-1.21 (0.65) 0.860.17 0.68
FL + SMT + FIR 0.71(0.06) 0.94 (0.64) 0.27 (0.06)-0.02 (0.37) 0.11 (0.12) 0.870.24* 0.34
FL + FIR 5.47 (1.13) 0.34 (0.16)-4.43 (0.85) 0.67 (0.36) 0.630.00* 0.55
FL + SMT + REER 0.40(0.12) 3.27 (0.67) 0.41* (0.10)-1.91 (0.52) -0.03 (0.02)0.860.04 0.81
FL + SMT + NER 0.63(0.10) 1.98 (0.80) 0.20* (0.08)-0.67 (0.56) -0.06 (0.04)0.890.32 0.77
FL + SMT + SHI 0.76(0.04) 0.88 (0.40) 0.17 (0.04) 0.40 (0.31) 0.00* (0.00)0.840.16 0.65
FL + SMT + MA 0.60(0.13) 3.40 (1.10) 0.41* (0.09) 0.45 (0.69) -0.17*(0.05) 0.830.41 0.45
FL + SMT + LTIR 1.58(0.63)12.06 (6.10) 0.32* (0.17) 0.23 (1.28) -2.25 (1.68)0.570.61 0.60

Notes:See for Bulgaria. infl. gap — inflation gap (irtftan deviation from HP trend value) used insteadhfition rate

Latvia p a B y g c R? LB J-stat.
1999:1-2007:3 (it1) (const.) (T, 1) (Ye1) (i ) (Xe1,%*)

BL 6.42 (1.82) 0.07(0.25) 1.62 (0.55) 0.540.58* 0.39
FL 4.39 (1.23) 0.25 (0.10) 0.82 (0.27) 0.640.16* 0.28
FL + SMT 0.85(0.07) 0.81 (0.43) 0.06* (0.03) 0.44 (0.08) 0.740.39 0.71
FL + SMT + FIR 0.62(0.05) 1.79 (0.98)-0.05* (0.08) 0.25 (0.13) 0.10 (0.15) 0.660.50 0.55
FL + FIR 4.84 (1.90) 0.21* (0.10) 0.61 (0.36)-0.34 (0.79) 0.640.10* 0.38
FL + SMT + REER 0.60(0.06) 2.19 (0.68)-0.04* (0.07) 0.31 (0.09) 0.00 (0.01)0.740.70 0.65
FL + SMT + NER 0.61(0.06) 2.39 (0.75)-0.09* (0.10) 0.31 (0.13) 0.01 (0.02)0.630.32 0.55
BL + SMT + SHI 0.71(0.08) 1.37 (0.71) 0.00* (0.06) 0.31 (0.07) 0.01 (0.01)0.720.99 0.80
BL + SMT + MA 0.67(0.21) 1.19 (2.19) 0.07* (0.24) 0.44 (0.31) 0.02 (0.07)0.690.67 0.77
BL + SMT + LTIR -0.58(0.24)-1.97 (0.96) 0.44 (0.05) 0.76 (0.15) 1.46 (0.22) 0.630.15 0.76

Notes:See for Bulgaria. We do not report the resultthefdifferenced model because no specificatiorpbaiiiveRZ.
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0

Lithuania p a y 2 4 R? LB J-stat.
2000:1-2007:4 (ita) (const.) (-1, 1) (Y1) (i ) (Xe1,%*)

BL 2.17 (0.76) 0.50 (0.23) 0.13(0.34) 0.820.03* 0.47
FL 2.00 (0.62) 0.33 (0.14) 0.07(0.34) 0.820.01* 0.52
BL + SMT 0.58(0.07) 0.90 (0.30) 0.20 (0.10)-0.07(0.18) 0.830.10 051
BL + SMT + FIR 0.44(0.02)-1.08 (0.31) -0.10 (0.05) 0.21(0.09) 1.09(0.12) 0.970.05 0.73
BL + FIR -0.84 (0.58) 0.10 (0.14)-0.44(0.20) 1.41(0.16) 0.890.04* 0.36

BL + SMT + FIR + REER 0.39(0.02) 0.14 (0.44) -0.10 (0.01) 0.30(0.05) 0.69(0.14)0.11 (0.04) 0.970.99  0.69
BL + SMT + FIR + NER
BL + SMT + FIR + SHI 0.33(0.05)-0.29 (0.31) 0.05 (0.12)-0.52(0.52) 0.71(0.18)0.01*(0.01) 0.940.21 0.80
BL + SMT + FIR + MA 0.46(0.02)-1.05 (0.75) 0.00 (0.08) 0.34(0.10) 1.06(0.13)0.00*(0.02) 0.970.30 0.90
BL + SMT + FIR + LTIR  0.77(0.07)-0.27 (0.09) -0.03 (0.03) 0.21(0.01) 0.56(0.10)-0.10(0.04) 0.950.16  0.87
Notes:See for Bulgaria.
Malta p a y g c R? LB J-stat.
2000:4 -2007:4 (iv1) (const.) (g, 7e41*) (Y1) (i ) (Xe.1,%%)
BL 6.43 (1.51) -1.33 (0.57) 1.16(0.23) -1.460.44*  0.84
FL 4.47 (1.18) 0.01 (0.03)-0.02(0.01) 0.930.20* 0.48
BL + SMT 0.79(0.11) 1.07 (0.48) -0.14 (0.07) 0.07(0.03) 0.940.73* 0.27
BL+SMT+FIR (t-1)  0.570.34) 1.59 (0.61) -0.18 (0.04) 0.06(0.03) 0.10(0.20) 0.920.62*  0.68
BL + FIR (t-1) 1.03 (0.14) 0.12 (0.03) 0.00(0.03) 0.79(0.03) 0.950.55** 0.28
BL + SMT + FIR + REER 0.70(0.25) 1.56 (0.40) -0.32 (0.15) 0.02(0.04) 0.11(0.28)0.06 (0.04)0.910.77 0.89
BL + SMT + FIR + NER  0.41(0.17) 0.06 (0.53) 0.09 (0.10)-0.07(0.04) 0.62(0.26)0.05 (0.04)0.920.38  0.76
BL+SMT +FIR + SHI  0.7@0.34) 0.94 (0.52) -0.20 (0.07) 0.04(0.04) 0.20(0.23)0.00 (0.00)0.910.78* 0.82
BL + SMT + FIR + MA - -
BL + SMT + FIR + LTIR 0.67(0.27) 1.28 (0.27) -0.21 (0.06) 0.07 0.04 0.05(0.20)0.06 (0.16) 0.900.73*  0.61
Notes:See for Bulgaria.
Poland p a y g ¢ R? LB J-stat.
1999:1-2007:3 (iv1) (const.) (M1, T41*) (Ye1) (i ) (Xe1.X%%)
BL 2.16 (0.41) 1.99 (0.09)-1.26(0.17) 0.760.00 0.48
FL 0.56 (0.59) 1.87 (0.19)-1.13(0.55) 0.550.00 0.56
FL + SMT 0.77(0.02) 0.00 (0.11) 0.51* (0.07)-0.13(0.12) 0.980.90 0.26
FL + SMT (infl. gap) 0.93(0.03) 0.13 (0.39) 0.60* (0.32)-0.23(0.38) 0.970.10 0.50
FL + SMT + FIR 0.66(0.08) -2.61 (1.62) 0.80c (0.18)-0.82(0.41) 0.82(0.48) 0.980.85 0.41
FL + FIR -0.22 (2.56) 0.59 (0.16) 0.44(0.25) 3.10(0.45) 0.970.22* 0.55
FL + SMT + REER 0.78(0.02)-0.04 (0.22) 0.50* (0.07)-0.15(0.19) -0.01 (0.01)0.980.96 0.46
FL + SMT + NER 0.78(0.02) 0.03 (0.11) 0.47 (0.07)-0.15(0.19) -0.01 (0.01) 0.980.92 0.42
FL + SMT + SHI 0.93(0.12)-1.20 (1.00) 0.30* (0.16)-0.21(0.15) 0.03* (0.02) 0.970.69 0.52
FL + SMT + MA 0.80(0.02) 0.24 (0.48) 0.6& (0.09)-0.20(0.23) -0.06° (0.02) 0.970.41 0.95
FL + SMT + LTIR 0.88(0.10) 0.63 (0.85) 0.25 (0.08) 0.05(0.11) -0.11 (0.23)0.980.10 0.54

Notes:See for Bulgaria. infl. gap — inflation gap (irtftan deviation from HP trend value) used insteadhBétion rate
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Romania P a B y g c R? LB J-stat.
1999:4-2007:3 (i-1) (const.) (-1, 041%) (Y1) (i ) (%)

BL 1.09 (1.32) 1.06(0.04) 1.18(0.25) 0.95 0.00 0.42
FL 0.56 (1.52) 1.29* (0.05) 0.27(0.22) 0.92 0.15 0.33
FL (infl. gap) 7.29 (3.29) -0.37* (0.76) 0.94(0.25) 0.920.36* 0.43
FL + SMT 1.82(0.45) 1.57 (2.40) -1.43* (0.67) 0.27(1.12) 0.74 0.07 0.29
FL+SMT+FIR  0.420.22) 1.91 (2.47) 0.57* (0.27) 0.39(0.42)-0.35(0.67) 0.95 0.65 0.66
FL + FIR 21.28 (7.38) 0.41* (0.57) 1.02(0.27)-4.75(2.28) 0.90 0.02 0.69
FL + NER 557 (0.91) 0.66* (0.04)-0.18(0.16) -0.34(0.07) 0.93 0.79 0.43
FL + REER 4.80 (1.04) 0.92* (0.18) 0.62(0.62) -0.16(0.08) 0.91 0.31 0.61
FL + SHI 2.6 (1.86) 1.87* (0.18) 3.29(0.95) -0.05(0.02) 0.80 0.02 0.91

FL + SMT + MA - -
FL + SMT + LTIR - -

Notes:See for Bulgaria. infl. gap — inflation gap (irtftan deviation from HP trend value) used insteadhBétion rate

Slovenia p a B y o ¢ R? LB J-stat.
1999:1-2006:4 (ita) (const.) (1, 1) (Ye1) (ita ) (Xe1,%t)

BL 5.75 (1.87) 0.36 (0.30) 2.64(0.99) 0.660.23 0.95
FL 0.29 (1.33) 1.3 (0.22)-0.89(0.80) 0.870.83 0.55
FL + SMT 0.78(0.12) -0.66 (0.70) 0.38 (0.16) -0.49(0.38) 0.930.87 0.80
FL + SMT (infl. gap) 0.97(0.04) 0.08 (0.40) -0.08* (0.18) 0.24(0.42) 0.940.16 0.43
FL+SMT+FIR  0.96(0.16)-3.39 (2.19) 0.09* (0.12)-1.26(0.92) 0.91(0.47) 0.840.72 0.94
FL + FIR 3.40 (2.48) 0.86° (0.21) 1.37(0.99)-0.34(0.61) 0.800.21 0.59

FL + SMT + REER  0.73(0.12) -0.39 (0.48) 0.39° (0.14) -0.35(0.27) 0.06 (0.05) 0.930.93 0.87

FL + SMT + NER
FL + SMT + SHI
FL + SMT + MA

0.81(0.11) -0.73
0.90(0.12) -0.59
0.68(0.16) -0.26

(0.61) 0.40"
(0.92) 0.24*
(1.03) 0.33

(0.15) -0.41(0.32)
(0.13) -0.51(0.50)
(0.14) -0.20(0.47)

0.07 (0.08) 0.930.83 0.84
-0.0% (0.00) 0.920.70 0.86
0.05 (0.02) 0.910.26 0.59

FL+SMT +LTIR  -0.03(0.45) 0.73 (0.45) 0.37* (0.51) 0.17(0.38) 0.64 (029) 0.900.03 0.93

Notes:See for Bulgaria. infl. gap — inflation gap (irtftan deviation from HP trend value) used insteathBétion rate

Slovakia P a B y 9 ¢ R? LB J-stat.
1999:1-2007:3 (ita) (const)  (meq mu1®) (Y1) (i ) (X

BL 5.55 (0.86) -0.08 (0.14)-0.38(0.27) 0.940.20 0.58
FL 5.05 (0.63) -0.01 (0.11)-0.33(0.40) 0.940.16 0.60
BL + SMT 0.79(0.07) 1.17 (0.32) -0.03 (0.07)-0.25(0.21) 0.940.28 0.54
BL + SMT + FIR (EUR) 0.90(0.03) 0.21 (0.41) -0.12 (0.03)-0.24(0.08) 0.23(0.11) 0.940.39 0.47
BL + SMT + FIR (EUR)

(infl. gap) 0.88(0.02) 0.00 (0.37) -0.15 (0.05)-0.06(0.05) 0.14(0.07) 0.950.95 0.67
BL + SMT + FIR (CZE) 0.80(0.04) 0.71 (0.24) -0.09 (0.04)-0.12(0.09) 0.24(0.16) 0.940.50 0.86
BL + FIR 7.61 (2.96) -0.22 (0.10) 0.66(0.34)-1.26(0.27) 0.880.14 0.75
BL + SMT + NER 0.82(0.10) 0.31 (0.43) -0.08 (0.05)-0.14(0.15) 0.32(0.11) -0.05(0.05) 0.950.39 0.58
FL + SMT + REER 0.82(0.10) 0.30 (0.43) -0.08 (0.06)-0.14(0.16) 0.32(0.11) -0.05(0.05) 0.950.38 0.58
FL + SMT + SHI 0.88(0.03) 0.38 (0.39) -0.13 (0.03)-0.34(0.09) 0.24(0.08) 0.00(0.00) 0.940.29 0.56
FL + SMT + MA 0.62(0.17) 0.73 (0.39) 0.03(0.13) 0.58(0.57) 0.95(1.10) -0.13(0.31) 0.930.09 0.86
FL + SMT + LTIR 1.31(0.27)-1.00 (0.62) 0.12 (0.08)-0.46(0.27) 1.03(0.58) -0.86(0.51) 0.860.05 0.70

Notes:See for Bulgaria. infl. gap — inflation gap (irtftan deviation from HP trend value) used insteadhfition rate
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