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1 IntrodutionIt is not rare for a monetary authority to onsider a swith in the fous of theirmonetary poliy. One of the most interesting ases is a swith to a managed, peggedexhange rate or even �xed exhange rate regime. The motivation for the swithmay stem from international treaties or beliefs of entral bankers about the bene�tsof a new monetary poliy regime. New members of the European Union have agreedon joining the European and Monetary Union (EMU) in the aession treaty. TheERM II aession proess asks them to maintain stability of the exhange rate overthe evaluation period. This periods usually ends with the adoption of the ommonurreny, e.g., Malta, Slovenia and Slovakia as the most reent ases.Countries like Bulgaria and Estonia voluntarily deided to set-up a urrenyboard even before entering the evaluation period. The deision to manage or topeg the exhange rate is based on their belief that a urreny board is advantageousfor small open eonomies. Also, there exist ountries that �nd their own monetarypoliy di�ult to sustain, e.g., Sweden and Finland in the early 1990s. Countrieslike these opt for managing their exhange rate in order to ahieve maroeonomistability during urreny distress. Regardless, the motivation for the poliy swith,the newly adopted poliy rule in the aforementioned ases, is usually a sort ofnominal exhange rate peg.Many reent works in monetary eonomis that fous on the hoie of mone-tary poliy study the properties of alternative monetary poliy rules by analyzingmaroeonomi stability [Collard and Dellas (2002)℄; using the loss funtion of themonetary authority [Santareu (2005)℄; or the welfare funtion of households [Galiand Monaelli (2005)℄ to identify the optimal poliy. These studies ompare modelswith di�erent monetary poliy rules without possibility of hange in the form ofrule. Suh studies are onsidered as stati in form of rule. This stati omparisondoes not determine if it is worth to swith to another poliy rule, while it omits2



the transition period.The aforementioned points motivate me to fous on the analysis of small openeonomy behavior over the transition period towards the exhange rate peg. Animportant issue is how announing the adoption of the exhange rate peg a�etsthe properties of the business yles of the small open eonomy.I address these issues using the standard stohasti general equilibrium modelof the small open eonomy, e.g., Justiniano and Preston (2004), Gali and Monaelli(2005) and Cuhe-Curti, Dellas, and Natal (2008). To simplify my analysis, Ideided to use the model by Justiniano and Preston (2004), where all goods aretradable. However, this model uses Calvo type rigidities as the more omplexmodels do. To provide a spei� example, I identify the large eonomy as the Euroarea and the small open eonomy as the Czeh Republi. While the Czeh Republiis a representative ountry that aims to adopt the ommon urreny, it also opeswith the limitations of its own independent monetary poliy.For a better desription of the Czeh Republi's monetary poliy, I enlose themodel with the poliy rule based on in�ation foreast. Also, strutural parametersof the model are estimated for the Czeh Republi.The novelty presented in this hapter is the approah to modeling the transitionperiod when the hange in the monetary regime type is announed. As Farmer,Waggoner, and Zha (2007) summarize, reent works rely on Markov swithingproesses to aount for hanges of poliy rule. Generally, the solution is omputedas a average of separate models weighted by the probability matrix of the proess.Instead of the Markov swithing proess, I extend the standard model with a binaryindiator of the regime that identi�es the operative monetary poliy. Moreover, inmy simulations the hange in the regime indiator is redibly announed in advane.Therefore, a model with this indiator o�ers an alternative approah that morelosely models the ommitment to the regime hange than models based on the3



Markov proess.For my analysis of the maroeonomi stability over the transition, I assumethat the monetary authority follows an optimal poliy with respet to the lossfuntion for the monetary authority as in Laxton and Pesenti (2003) and Santareu(2005). As Cuhe-Curti, Dellas, and Natal (2008) and Dellas and Tavlas (2003)summarize, there is no straightforward reommendation for the type of optimalpoliy. The optimal poliy hoie depends on many fators like the presene andorigin of rigidities and strutural shoks. Therefore, I solve for the optimal poliythat takes a simple form when monetary authority reats to the deviations outputgap, in�ation and hange in nominal exhange rate.Moreover, as Cuhe-Curti, Dellas, and Natal (2008) point out, the simple formof the optimal poliy avoids questioning information apabilities of the monetaryauthority. To identify the simple optimal monetary poliy for the transition periodfor various preferenes on in�ation, output and poliy stability, the utility has onedegree of freedom as in Santareu (2005).The goal of monetary poliy for the transition is still to support maroeonomistability. However, it is also important to know how these poliies hange theharateristis of the business yles. To analyze these hanges, I ompute andanalyze the orrelations of business yles as desribed by in�ation, output andinterest rate.The rest of the hapter is organized as follows. Setion 2 presents the model ofrule swith. In Setion 3, the parameter estimation is presented. Basi harateris-tis and properties of the model are presented in Setion 4. Setion 5 presents themaroeonomi stability results obtained and Setion 7 onludes. All �gures anbe found in the appendix setions.
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2 ModelThe basis of the model are taken from Justiniano and Preston (2004). The usedmodel onsists of a small open eonomy (domesti) and the rest of the world (for-eign). The domesti eonomy is haraterized by the existene of habit formationand indexation of pries to in�ation. The fundamental model is based on the workof Gali and Monaelli (2002) and Monaelli (2005), where miro-foundations forthe small open eonomy model are summarized and inomplete pass-through isdisussed. The following setions provide ommented derivations of the struturalequations of Justiniano and Preston's (2004) model. Further, the modi�ation ofmonetary poliy and approah to modeling the transition period is desribed in aseparate subsetion.2.1 HouseholdsThe onsidered small open eonomy is populated by a representative householdthat maximizes its lifetime utility funtion
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where α is the share of the imported good in domesti onsumption and η > 0is the intra-temporal elastiity of substitution between the domesti and foreigngood.Given the spei�ation of the household's preferenes, the minimization of ex-penditures for the given level of onsumption Ct implies, as in Walsh (2003), thefollowing aggregate domesti onsumer prie index (CPI):
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t are pries of the domesti and foreign Dixit-Stiglitz ompositegood used to produe the �nal omposite good Ct.In aggregate, the household maximizes lifetime utility aording to the followingbudget onstraint:
PtCt +Qt,t+1Dt+1 ≤ Dt +WtNt + Tt, (4)whereWt is the nominal wage; Dt+1 is the nominal pay-o� reeived in the period t+1aquired from the portfolio held at the end of the period t, and Qt,t+1 is the valueof the disount fator of this portfolio; Tt are transfers that inlude taxes/subsidiesand pro�ts olleted from domesti �rms and importers.Given the Dixit-Stiglitz aggregation, households optimally (ost minimization)alloate their aggregate expenditures for the foreign and domesti good aordingto the following demand funtions:
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lowing form:
λtEt[Qt,t+1] = βEt[λt+1
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], (6)where λt is the Lagrange multiplier assoiated with a budget onstraint. Thisequation is used in the following setion to link the domesti and foreign eonomy.2.2 International arrangementsThe real exhange rate is de�ned as the ratio of foreign pries in domesti urrenyto the domesti pries q̂t ≡ êt
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proportional to that in a domesti eonomy. Using the domesti Euler equation(6), the following ondition is derived:
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exhange rate restores ompetitiveness of the eonomy sine demand for heaperexports grows and import demand from domesti onsumers dereases.2.3 FirmsIn this eonomy, the nominal rigidities driving the prie adjustment ours dueto monopolisti ompetition in the good market. Suppose there is a ontinuumof domesti �rms indexed by i, 0 ≤ i ≤ 1. A typial �rm i in the home ountryprodues a di�erentiated good with onstant returns to sale aording to thefollowing prodution funtion:
Yt(i) = AtNt(i),where Nt(i) is labor supplied by a household to �rm i; At is a ommon stationaryprodutivity proess that follows log(At) = at = ρaat + εat , where εat ∼ N(0, σ2
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is evolving aording to the following relation:
PH
t =


(1− θH)(PH,new

t )(1−ε) + θH

(
PH
t−1

(
PH
t−1

PH
t−2

)δ
)(1−ε)



1/(1−ε)

, (10)where ε > 1 is the elastiity of substitution between the varieties of goods produedby domesti �rms. Firm i, setting its prie in period t and following the indexationrule in all subsequent periods T, T ≥ t, faes the following demand urve in period
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subjet to the aforementioned demand urve. This implies the following �rst-orderondition:
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Again, only a fration (1 − θF ) of importers are allowed to set their new prie
P F,new
t optimally in eah period. The fration θF , 0 ≤ θF < 1 of importers justupdates its prie aording to the following indexation rule:
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of monopolisti ompetition results in deviations from the law of one prie in theshort run, while a omplete pass-through is reahed in the long-run as presented inMonaelli (2005).2.4 EquilibriumEquilibrium requires that all markets lear. The good market learing ondition inthe domesti eonomy is given by the following equation:
Y H
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t . (12)Under the assumption of a large foreign eonomy, market learing in the foreigneonomy gives Y ∗

t = C∗
t . Households, whih are assumed to have idential initialwealth, make idential onsumption and portfolio deisions. So, the following anal-ysis onsiders a symmetri equilibrium, domesti produers, importers, and foreign�rms also behave identially. Therefore, the individual index an be dropped andthe representative household, representative �rm, and the single good in eah setoran be used for the model solution. In period t the representative domesti produ-ers set ommon pries PH
T . Importers also set a ommon prie P F

t , so do the foreignproduers when setting P ∗
t . Finally, as in Gali and Monaelli (2002) and Justinianoand Preston (2004), I assume that the government o�-sets distortions originatingfrom monopolisti ompetition in the goods markets by a subsidy/transfer that is�naned through a lump-sum tax Tt on a representative household.2.5 A log-linearized modelTo analyze the behavior of the underlying model, an approximation around thenon-stohasti steady state of the presented model is obtained as in Justiniano andPreston (2004). For any variable, the lowerase letters denote the log-deviation12



from the steady state of their upperase ounterparts in the fritionless equilibrium.The non-stohasti steady state is haraterized by setting all shoks to zero for allperiods.As in Justiniano and Preston (2004), I assume a zero in�ation steady state, sothat πt = Pt
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where the marginal osts is
mct = ϕyt − (1 + ϕ)at + αst + σ(1− h)−1(ct − hct−1). (17)The log-linear form of the real marginal osts mct of the representative �rm origi-nates from the log-linearization of the aggregate prodution funtion and the house-hold's optimality ondition for labor hoie.Similarly, the optimality ondition for the priing problem of retailers results inthe following Philips urve:
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The risk premium shok ǫt is zero in the steady state, so the steady state Equation(21) ollapses to a standard unovered interest rate parity equation. Also, notethat the positive (negative) values of ∆et re�et domesti urreny depreiation(appreiation).Finally, the approximations of the CPI equation (3) and the hange in terms oftrade (14) give the following relation:
πt = πH

t + α∆st. (22)Sine the goods produed in the home eonomy represent only a small frationof the foreign eonomy onsumption, I onsider the large foreign eonomy as ex-ogenous to the domesti eonomy. Therefore, I assume that the paths of foreignvariables π∗
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i ), representthe independent strutural shoks that drive the foreign eonomy.2.6 Model of the transition periodThe desription of the model is losed by desribing the behavior of the domestimonetary authority. While the Czeh entral bank reats to the foreasted in�ation,I deviate from Justiniano and Preston (2004) in my analysis. As disussed byCarlstrom and Fuerst (2000), I assume that the monetary authority ats aordingto expeted in�ation rather than using the atual level of in�ation. To keep myanalysis simple, I assume that the monetary authority is forward looking only for15



one period ahead.The fous of this hapter is to analyze maroeonomi stability during thetransition. The eonomy begins in time t = 1, when it is announed that theregime will hange in period T, T > 1. To simplify the analysis, I also assumethat the monetary authority follows the same poliy rule over all periods of thetransition, t ≤ T.So, the monetary poliy rule for the model of the transition period takes thefollowing form:
it = regimet(ρiit−1 + ρπEt[πt+1] + ρyyt + ρe∆et + εmt ) +
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∆Et[ej ], (26)where 0 ≤ ρi < 1, ρπ > 1, ρy > 0 and ρe ≥ 0 are weights desribing the responsesof the domesti monetary authority; and εmt , εmt ∼ N(0, σ2
m) is the shok apturingerrors arising from the desription of the monetary poliy. In here, the e�etivemonetary regime is seleted via the regime indiator. In my experiment when thehange is announed in the �rst period, the indiator is de�ned as follows:
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1, if t < T ;
0, if t ≥ T ,where T is the announed time of regime hange.By varying values of the rule parameters ρπ, ρy and ρe in rule (26), I am ableto model a wide range of monetary poliies for the transition (t < T ), e.g., in-�ation targeting or exhange rate targeting. Further, the only objetive of thepost-transition monetary regime t ≥ T , is to o�-set all the foreseen hanges in thenominal exhange rate. This regime is haraterized by ρ̂e, whih measures the o�-setting of the hange in the nominal exhange rate. To keep the level of exhange16



rate volatility reasonably low, I set ρ̂e = 2.0.The introdution of the regime indiator transforms the problem of modelingan announed hange to a problem of foreseen hanges in the indiator. To modelthe announed hanges in the indiator, I extend the state spae of the model byan information bu�er of length N, where N > T. This information bu�er is apableof storing information for N periods ahead and takes the following form:
regimet = inft,1

inft,1 = inft−1,2 + νt,1

inft,2 = inft−1,3 + νt,2...
inft,N−1 = inft−1,N + νt,N−1

inft,N = νt,N , (27)where inft,i, i ∈ 1, . . . , N are the new endogenous variables, and νt,i, i ∈ 1, . . . , N arethe announement shoks, suh that νt,i takes values 0 and 1 for all i = 1, . . . , N and
t > 0. The initial ondition for the bu�er is inf0,i = 0 and ν0,i = 0, ∀i ∈ 1, . . . , N.In the experiment, I fous on the perfetly redible announements. Therefore,I an think about νt,is as random variables with zero mean and zero variane.However, by varying the assumption about information shoks, it is possible tomodel the unertainty about keeping the ommitment of the poliy rule swithannouned by the monetary authority. The higher the unertainty about keepingommitments, the higher value of information shok variane should be used.The announement of the regime hange in t = 1 is modeled by the realization
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of the information shoks νt,i i ∈ 1, . . . , N aording to the following sheme:
ν1,i =





1, i ≤ T ;
0, i > T , (28)and νt,i = 0, ∀i and in the all subsequent periods t, 1 < t ≤ T. This realization ofinformation shoks desribes a one-time announement of a poliy rule swith inperiod T without any further hanges of transition length.The model of the transition period onsists of Equations (13)�(25), the mone-tary poliy rule (26), the information bu�er given by Equations (27), and de�nitionsof the AR(1) proesses for tehnology and preferene shoks.Further, I assume that there are no shoks (for t ≥ T ) to risk premium when theregime of o�-setting of the exhange rate hanges is adopted. So, the risk premiumshok ǫt desribed by Equation (21) will beome ǫt = ρsǫt−1. To make this hangeforeseen in the model of transition, the AR(1) proess for risk premium shok ǫt inEquation (21) will beome εt = ρsεt−1 + regimetε

s
t , ε

s
t ∼ N(0, σ2

s ) sine t > T.The onstrution of the poliy indiator regimet reates non-linearities in themonetary poliy rule and risk premium proess. Therefore, to solve and simulatethe transition period model, the seond order approximation is used. The modelis solved by Dynare++.2 A brief desription of the omputation of the transitionperiod model is presented in Appendix A.3 EstimationTo provide a spei� example, in my analysis I estimate the parameters of themodel using data on the Czeh Republi. In reent literature, Bayesian methods2Dynare++, developed by Kameník (2007), is a standalone C++ version of Dynare. Dynareis the pre-proessor and olletion of Matlab routines introdued by Juillard (1996), Collard andJuillard (2001b) and Collard and Juillard (2001a).18



are onsidered an attrative tool for estimating a model's parameters, espeially inopen eonomy modeling. The most reent examples inlude Smets and Wouters(2003), who estimate the Eurozone model; Lubik and Shorfheide (2003) and Lubikand Shorfheide (2005), who analyze the behavior of the monetary authority; andIreland (2004).Due to the short span of the Czeh data sample, I prefer Bayesian methodsbeause it allows me to inorporate information from previous studies in the formof informative priors on parameter values. This approah is preferred beause theuse of priors makes the estimation results more stable.Model M and its assoiated parameters Θ an be estimated using the methodoutlined by An and Shorfheide (2007). In the Bayesian ontext, given a prior
p(Θ) and a sample of data Y , the posterior density of the model parameters Θ isevaluated, and it is proportional to the likelihood of the data multiplied by theprior p(Θ):

p(Θ|Y,M) ∝ L(Θ|Y,M)p(Θ). (29)The goal of the Bayesian estimation is to estimate the posterior distribution and to�nd suh parameter estimates that, given the model, the likelihood value L(Θ|Y,M)is maximized.The Bayesian estimation proedure onsists of the following three steps. Inthe �rst step, the model is extended for a measurement blok that links modelvariables to data. The extended model is solved. In the seond step, the fat thatthe solution of the model is in the form of a state spae model is exploited. Thisallows me to ompute the likelihood funtion of the underlying model by use ofthe Kalman �lter, the observed data, and priors. The objetive is to maximize thevalue of likelihood as the funtion of the model parameters. The seond step resultsin the maximum-likelihood estimates of the model parameters. The objetive of19



these estimation steps is to get parameter values for this model.In the third step, the likelihood funtion onditional on a parameters estimate isombined with the prior distribution of parameters to obtain the posterior densityfuntion. The Metropolis-Hastings (MH) algorithm, whih is an implementation ofthe Monte Carlo Markov hain (MCMC) method, is used to estimate the posteriordistributions. The objetive of the posterior distributions omputation is to evalu-ate the sensitivity of the results to my hoie of priors and optimization algorithmsettings.3.1 Data and priorsThe used data sample overs a period of a CPI in�ation targeting regime from itsintrodution in 1998 until the third quarter of 2007. Over this period hanges in thein�ation target ourred. However, the nature of the regime was not hanged thusthis does not lead to strutural hanges. Therefore, I an abstrat from the e�ets ofa dereasing in�ation target. The detailed desription of data and transformationsused are summarized in Appendix B.1.The domesti blok of the underlying model is estimated using the de-trendeddata on output growth, in�ation, the nominal interest rate, terms of trade, andthe real exhange rate. The foreign blok is desribed by the de-trended series ofe�etive output, in�ation, and the nominal interest rate. The e�etive series areonstruted as a sum of the trade partners series weighted by the export shares.Model variables are expressed in perentage deviations from a steady state. Thedata series are related to model variables via a blok of measurement equations.The measurement blok onnets the model variables with the observed data usingthe measurement error. The blok of measurement equations and measurementerrors harateristis are summarized in Appendix B.2.The hoie of parameter priors is derived from previous studies [Lubik and20



Shorfheide (2003); Natalui and Ravenna (2003); Justiniano and Preston (2004);and Musil and Va²í£ek (2006)℄ and is guided by the following onsiderations. Thehoie of prior distributions re�ets the restritions on the parameters suh as non-negativity deviations or interval onstraints. Therefore, for parameters onstrainedto the 〈0, 1〉 interval, the beta distribution is used. Prior distributions for standarddeviations of shoks have been set to inverse gamma. Similarly, for parameterstaking positive values, the gamma distribution is used. The standard deviation ofpriors also re�ets my beliefs about on�dene in the priors, and I deided to useloose priors rather than tighter ones. Tables 3 and 4 provide an overview of myhoie of priors. Further, I assume β = 0.99 (strit prior), whih implies an annualinterest rate of about 4% in a steady state.The model for estimation is losed by the simple monetary poliy rule given asfollows:
it = ρiit−1 + ρπEt[πt+1] + ρyyt + ρe∆et + εmt , (30)and the risk premium proess is given by equation (8) is used. The estimated modelalso does not inlude the information bu�er.For onstrution of the joint probabilisti distribution, I assume that the priorsare independent of eah other to simplify the use of the MCMC algorithm. TheDynare toolbox is used to estimate the presented model. Given the data and priors,I generated 300,000 draws for eah of the 7 Markov hains using the MH algorithm.While aeptane rates between 20% and 40% are onsidered as reasonable fordistribution sampling, I set the saling parameter for jumping distribution in MHso that the average aeptane rate is 0.35.
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3.2 Estimation resultsThe estimation results are summarized in Tables 3 and 4 in Appendix B.3. Theanalysis of the posterior distributions for eah estimated parameter does not indi-ate the presene of omputational problems.The openness parameter α is estimated to be 0.35, implying 0.54 for a steadystate ratio of domesti to foreign goods in the domesti onsumption basket. Theestimated value is very lose to openness estimates by Natalui and Ravenna(2003) and Musil and Va²í£ek (2006). These works base their estimates on theshare of imports in onsumption rather than on the share of imports in grossdomesti produt. The openness parameter is also in aordane with the value0.27 of foreign-domesti good substitution η beause it indiates low willingness ofhouseholds to substitute domesti for foreign goods.The value 0.92 of inverse elastiity of inter-temporal substitution σ implies inter-temporal elastiity of 1.08. This value of elastiity indiates that households areonerned about their onsumption path and they are willing to substitute today'sonsumption for future onsumption. The aeptane of onsumption hanges isonsistent with a low value of habit persistene. Also, the value of inverse elastiityof labor substitution, σ = 1.08, implies non-elastiity of the labor supply. Theinrease in real wage by 1% implies just 0.92% inrease in the labor supply. Ibelieve that this value is onsistent with the low labor mobility that haraterizesthe Czeh labor market, espeially at the beginning of the onsidered period.Aording to the estimation results of poliy rule, interest rate smoothing ρitakes just a slightly higher value (0.58) than my prior (0.50). The weight of in�ationand the output gap deviation are taking values 1.38 and 0.47, respetively. Thesevalues of ρπ and ρy reveal that the monetary authority plaes 2.9 times weight onkeeping future in�ation stable than losing the output gap. Moreover, the low valueof reation to the deviation of the nominal exhange rate ρe re�ets the in�ation22



targeting fous delared by the Czeh National Bank.My priors for the prie stikiness parameters θ′s are hosen based on Lubik andShorfheide (2005), and they re�et the evidene on US pries. The prior value ofprie indexation to in�ation is set to 0.70, while studies exists where the value ofindexation is set to unity. My estimation results show that there is a high frationof domesti �rms (estimate of θH takes value 0.26) that optimize their pries everyquarter. This is onsistent with the estimates using the European data presented bySmets and Wouters (2003). Approximately the same fration of importers optimizetheir pries every period so the average ontrat length is approximately 4 quarters.The value of in�ation indexation δ means that the prie of the good is updatedby half of the prie level hange. I �nd it onsistent while not muh indexationis needed when the prie is frequently optimized. The estimated value of 0.56 forin�ation indexation δ is almost three times as high as the estimates reported byJustiniano and Preston (2004).I assume a high persisteny of tehnologial, risk premium and taste shoks, sothe priors are set to 0.85. However, estimates show that the most persistent shokis the preferene shok with a value of 0.95 for ρg. This indiates that impats ofthe preferene shoks are not temporary but near permanent. I believe that thelow persisteny of tehnologial shok, taking value 0.83, with a large standarddeviation of tehnologial shok, re�ets the strutural hanges of Czeh industryover the onsidered period.For the foreign blok, I assume the autoorrelation of foreign shoks to be 0.7[used by Natalui and Ravenna (2002)℄, while I �nd the values of Justiniano andPreston (2004) quite low. However, my estimation results show little persistenyin the foreign in�ation series. The foreign monetary poliy desribed by equation(25) reveals persisteny lose to the prior value, thus indiating signi�ant interestrate smoothing in the Eurozone. Only, the foreign output series reveal persisteny23



higher then prior values, and the value of 0.93 is in aordane with estimates fordeveloped eonomies like the USA.Priors and estimates of the standard deviation of strutural shoks are summa-rized in Table 4. These results show that the preferene shok εgt is most volatile.However, this does not mean that the preferene shok is the main driving foreof the variables of my interest. Using variane deomposition, I found that thepreferene shok generates only 7.5% of in�ation volatility, 4.5% of output growth,and 7.3% of nominal interest rate variane. Due to the high value of openness, Idetermined that the risk premium shok generates 26% of domesti CPI in�ationvariane. However, for the estimated oe�ients, variane deomposition showsthat the foreign shoks are not the main drivers of domesti variables volatility.The shoks to foreign in�ation and interest rates are responsible for approximately11.3%, respetively 2.8% of domesti in�ation variane.Data ModelVariable Std. dev. Corr. Std. dev. Corr.Output growth 1.05 1.00 2.28 1.00Nominal interest rate 1.38 -0.53 0.53 -0.35CPI in�ation 3.14 -0.12 3.34 -0.06Change in nominal ex. rate 8.37 0.17 8.12 0.11Real ex. rate 3.48 0.17 6.87 0.01Foreign output gap 0.81 0.02 0.74 0.03Foreign in�ation 0.66 0.21 0.81 -0.02Foreign nom. int. rate 0.65 -0.03 0.73 -0.02Table 1: Moments summaryTo evaluate the empirial properties of the generi model, Table 1 omparesmoments of the time series used for estimation with moments of the variables ofthe estimated model. This omparison shows that the model exhibits more volatileoutput and real exhange rate series and exess interest rate smoothing. However,the estimated model mathes the properties of the foreign series.Finally, to evaluate the amount of information inluded in the observed series,24



I use a omparison of priors and posteriors distributions. This omparison helpsto gain insight about the extent to whih the data provide information about theestimated parameters. Aording to plots presented in Figure 1, I onlude thatsome of the priors are signi�antly updated by information inluded in the data.4 Impulse response analysisThe goal of the following omparison is to point to di�erenes indued by addingthe possibility of a poliy rule swith in the estimated model [model with themonetary poliy rule (26)℄. Therefore, the models of the announed hange ofmonetary poliy are alibrated with the same parameters values as the benhmarkmodel. Figures 2�8 present impulse response funtions of the following four models:estimated model (dash-dotted red line); model of swith in 4 (solid magenta line);8 (dashed blue line); and 40 (dotted blak line) periods. The results are presentedas quarterly perentage deviations from the steady state.Figure 2 depits responses to the 1% deviation in the domesti tehnology shok
εat . As it is expeted for the ase of a supply shok, output inreases and in�ationdereases. Via the unovered interest rate parity relation, the derease in thedomesti in�ation is aompanied with a urreny appreiation (sine the in�ationand interest rate of a foreign eonomy does not reat to domesti shoks). Themonetary authority dereases interest rates. Due to the urreny appreiation andthe fat that importers do not update their pries immediately for lower input osts,the law-of-one-prie (LOP) gap loses, eliminating importer pro�ts. The presene ofhabit formation supports the hump-shaped onsumption pro�le beause householdsgradually adjust their onsumption pro�le. However, an update of imported goodpries, with slowing urreny appreiation and real depreiation, restrain the risein demand for the foreign good. As in�ation in the imported good setor rises, thesteady state is established. 25



In the ase of the estimated model (dash-dotted red line), due to the abseneof regime hange, muh stronger appreiation is observed. The prie rigidity in theimported goods setor and appreiation leads to a long period de�ation of importedgoods pries. Due to low in�ation, the authority responds with expansive monetarypoliy. The main di�erene in responses between the model of an announed ruleswith and the model of independent monetary poliy is in the extent of responseto tehnology shoks.Figure 3 presents responses to the domesti taste shok εgt . This shok initiatesan inrease in domesti in�ation and output as expeted in the ase of demandshok. Beause of the initial urreny appreiation, whih results from an expetedhike in interest rates, importers derease the pries of their goods. The foreigngoods beome heaper and this supports an inrease in demand for the foreigngood. Due to output rigidities, the inrease in output follows with lag. In responseto in�ation and output inreases, the domesti monetary authority inreases theinterest rate. Due to the prie indexation of import pries to CPI in�ation, theinitial response of the LOP gap is negative and importers enjoy pro�ts.For the benhmark model, the import prie derease is of a larger extent thanin the ase of a rule swith and this makes households inrease their demand for theforeign good. This results from the reation of the monetary authority, whih annot rely on the expetations formed aording to exhange rate stabilizing poliy.Moreover, the extent of these deviations is very small.Figure 4 presents responses to the risk premium shok εst . In the ase of anannouned hange in monetary regime, this leads to initial depreiation and animmediate inrease in the interest rate to prevent further depreiation and a risein in�ation. For the models of the poliy swith, the monetary authority stronglyinreases the interest rate in order to o�set the hange in the nominal exhangerate immediately. However, due to the extent of the depreiation and the in�ationindexation of import pries, a signi�ant inrease in the prie of imported goods is26



observed. Here, the main di�erene between the models is the extent of the initialdepreiation.In the ase of the monetary poliy shok εmt , as shown in Figure 5, the shapeof the responses does not di�er muh between models of transition beause of thelow persisteny of the shok, and the steady state is quikly established. A positivemonetary poliy shok is equivalent to a ontrationary poliy. Therefore, out-put dereases in line with onsumption as inter-temporal substitution motivateshouseholds to postpone onsumption. The indued appreiation results in a dropin import pries. The estimated hange model initially reats with muh strongerappreiation, leading to a signi�ant drop in in�ation and output, therefore expan-sionary poliy is onduted in the following periods.Responses to a foreign in�ation shok επt are presented in Figure 6. In modelsof transition, an inrease in the foreign in�ation rate leads to an immediate appre-iation of the domesti urreny (implied by UIP). An inrease in import priessupports a rise in domesti in�ation. The monetary authority has to reat withontrationary poliy, whih suppresses output. But this deviation is very small.In the estimated model initial appreiation is very strong so the real exhange ratetogether with the ontrationary poliy does not allow for an initial inrease inoutput fueled by inreased foreign demand.Figure 7 depits responses to the foreign positive output shok εyt . An inreasein foreign eonomi ativity leads to an inrease in demand for the domesti goodsand domesti in�ation, thus domesti output rises in response to this shok. Highforeign demand leads to an inrease of foreign good pries, leading to an inrease inimported goods prie whih together with domesti in�ation delivers domesti ur-reny depreiation via UIP. Depreiation eliminates importer pro�ts and is followedby a large inrease in domesti interest rates.For the foreign output shok, the main di�erenes in responses our in the ini-27



tial period, where more extensive depreiation is observed for the estimated modelin the period following the shok realization. Therefore, the monetary authorityresponds with ontrationary poliy.Finally, Figure 8 depits responses to the 1% inrease of foreign interest rate
εit. The UIP implies an initial depreiation of domesti urreny beause of thenegative interest rate di�erential. Domesti urreny depreiation is able to supportan initial inrease in foreign demand that fuels an inrease in domesti output andin�ation. The domesti monetary authority reats with ontrationary monetarypoliy in the following periods. However, even through interest rate inreases, theanalysis of the LOP gap shows that importers are faings losses. This means thatimporters are bearing the osts of depreiation due to the high rigidity of importpries.5 Maroeonomi stabilityAs disussed in the previous setion, impulse response funtions mostly di�er in theextent of the deviations in reations to shoks. Therefore, I fous on the volatilityof in�ation, output gap, and exhange rate hange.The fous on maroeonomi stability was used as the standard approah in theearly literature on monetary poliy evaluations. It simpli�es the analysis beause ofits independene from the welfare funtion spei�ation. I believe it an still o�erinteresting omparisons, as reently presented by Cuhe-Curti, Dellas, and Natal(2008) and Collard and Dellas (2002).However, due to the volatility of trade-o�s between variables, a simple ompar-ison of volatilities does not straightforwardly identify the regime that delivers thehighest level of maroeonomi stability. As Cuhe-Curti, Dellas, and Natal (2008)summarize, an exhange rate peg an outperform a �exible exhange rate regimeunder assumptions of a stable external environment and that the main soure ofnominal rigidity is in the goods market. They also �nd that poliies ignoring move-28



ments in the exhange rate an be dominated by a simple exhange rate targetingpoliy. Also, Dellas and Tavlas (2003) show that pegging of the exhange rate maybe bene�ial in the presene of nominal rigidities.Therefore, for the purpose of monetary regime omparison, I use the traditionalform of the per-period loss funtion [e.g., as in Laxton and Pesenti (2003) andSantareu (2005)℄:
Lt = τV ar(πt) + (1− τ)V ar(yt) +

τ

4
V ar(∆it), (31)where τ ∈< 0, 1 > is used to desribe the preferenes of the monetary authorityabout in�ation output and monetary poliy stability. To ompute the loss over thetransition, β is used as the disount fator and the overall loss is omputed as adisounted sum of per period losses. Using the loss funtion, I ompute optimalpoliies that minimize the value of the loss by hoie of the weights ρi, ρπ, ρy and

ρe for the monetary poliy rule given by equation (26).In this experiment, the varianes from the estimated model are used as theinitial onditions for reursive omputation, as desribed in Appendix A. Further,I ompute the optimal poliy for various lengths of transition. I also repeat theminimization problem for the various spei�ations of preferenes of the monetaryauthority by varying τ. The resulting loss is shown in Figure 9.It an be observed that a longer transition period leads to lower values of loss.Also, as the monetary authority beomes more onerned about the output volatil-ity (low values of τ), the authority is generally ahieving lower loss.Figure 10 shows the parameters of the optimal poliy rule for the transitionperiod as a funtion of transition length and preferenes spei�ation. The plotfor the interest rate smoothing parameter ρi shows that for all transition periods,poliy rigidity is steeply inreasing as in�ation stability is gaining greater weight.The plot for the hoie of the in�ation targeting parameter ρπ does not show muh29



variane over the onsidered transition lengths. Intuitively, as the fous on in�ationstability in loss funtion is inreasing (τ inreases), ρπ is also inreasing.Further, for ρy the value of output gap targeting is varying among transitionlengths and preferene spei�ations. Also, intuitively when output stability isextremely preferred, ρy reahes the upper onstraint. It seems that there is atrade-o� between the output gap and a hange in nominal exhange rate targetingwhile as preferenes are shifted towards in�ation, stability ρe dereases. This an beexplained by the foreign shok absorbing nature of the exhange rate. Lower valuesof exhange rate targeting provide a more �exible exhange rate, whih is able toabsorb the foreign in�ation movements. At the same time, hanges in exhangerate an a�et domesti output via foreign demand. Therefore to avoid an inreasein the domesti output volatility, ρy is inreasing.5.1 Variane deompositionAs in Collard and Dellas (2002) and in order to better understand the fores thatdrive hange in the business yle behavior, hange in the origins of the variane isanalyzed. I analyze the hanges in variane deomposition between the estimatedmodel and the model of post-transition (t ≥ T ). I report the hanges in varianeontribution shok to the volatility of variables in Table 2. These hanges are om-puted as a di�erene of shok ontribution to the total variane of the onsideredvariable (in perent) in the estimated model and in the model of a post-transitionregime. In here, a positive value signals an inrease in the ontribution to volatilityin the model of the post-transition regime.The negative hange in the ontribution of the monetary poliy shok and riskpremium originates from the design of my experiment when these shoks are elim-inated in the post-transition model. The 64.3% derease in the ontribution ofthe taste shok εa to the volatility of hange in the exhange rate shows that the30



ShoksVariable εa εm εg εs επ εy εi

∆et -1.4 -16.4 -64.3 -9.8 16.4 41.1 40.4
it -19.5 -1.5 -7.3 -59.5 11.9 52.4 23.5
mct -1.2 -18.0 45.6 -10.7 0.2 -14.7 -1.3
πt -6.0 -43.9 84.1 -26.4 1.0 -6.1 -2.7
piFt -2.3 -16.9 -69.1 -10.2 51.0 39.8 7.7
piHt -3.4 -18.6 41.2 -11.2 0.4 -7.3 -1.1
ψF
t -0.2 -18.2 -69.2 -10.8 80.7 4.7 12.9
yt -0.1 -1.7 2.7 -1.0 0.1 0.2 -0.1Table 2: Variane deomposition: Changesexhange rate operates as a shok absorber in the estimated model. The tasteshok εg beome the dominant soure of domesti and CPI in�ation volatility inthe model of the post-transition regime, as the inreases by 41.2% and 84.1% show.So o�setting the nominal exhange rate hanges makes the stability of in�ation sig-ni�antly more vulnerable to the domesti preferene shok that ats as a demandshok in the estimated model.As the exhange rate beome less volatile in the model of the post-transitionregime, foreign shoks beome the major soures of maroeonomi volatility. Thesoure of volatility in LOP gap (ψF

t ) shifts from domesti preferene and monetaryshok towards foreign in�ation shok (80.7%) and foreign interest rate (12.9%).This indiates that pro�ts of importers beome very sensitive to shoks originatingin the foreign eonomy in the post-transition period. This also applies for importedin�ation beause importers' pro�ts are losely onneted with hanges in foreignprie levels. The reason for this hange is that the stable exhange rate is not ableto work as a shok absorber for foreign shoks. Therefore, all foreign shoks arediretly transferred to the domesti eonomy.A signi�ant shift in soures of volatility ours for domesti interest rates as themonetary poliy fouses on the exhange rate. For the interest rate, all domestisoures of volatility are eliminated and volatility is almost fully driven by foreign31



shoks; 87.8% shift toward foreign shoks. This originates from the inrease inexhange rate stability while the domesti eonomy beomes more vulnerable toforeign demand shoks. Also, the quite high persisteny of foreign output andinterest rate shoks is the reason that these shoks generate a large fration (75%)of the domesti interest rate volatility.There are no important shifts in soures of output gap volatility over theregimes. Output volatility remains mainly driven by preferene, tehnology andforeign output shoks that at as a demand shok. As the ontribution of thesupply shok εa to the interest rate is dereased, I an onlude that the demandshoks will be the dominant soure of volatility.5.2 Business yles orrelationsIn the previous setions, my examples show how maroeonomi volatility is hang-ing over the transition period. Also, the omparison of an estimated and a post-transition regime provides a loser look at the hanges in the soures of in�ation.As the adoption of a pegged or �xed exhange rate strengthens the links betweeneonomies, the transmission of disturbanes is also inreased. Aording to theoriesof urreny areas, business yle synhronization is a neessary ondition for su-essful implementation and sustainability of pegged or �xed exhange rate regimes.This setion is devoted to the analysis of hanges in the synhronization ofbusiness yles between a small and large eonomy. Therefore, Figures 11�13 showthe evolution of the orrelations with foreign variables over the various transitionperiod lengths; 2, 4, 8 and 12 quarters. To ompute the orrelations, the optimalpoliies for these lengths are used. For these omputations τ = 0.75 is hosen tore�et the preferene for in�ation stability as observed in the estimated rule, wherethe in�ation targeting weight ρπ is 2.9 times higher than output gap weight ρy.As shown in Figure 11, the orrelation of foreign in�ation and exhange rate32



movements is suddenly hanged to a value lose to zero after the regime swith be-ause under the post-transition rule, hanges in the exhange rate are signi�antlyeliminated. This indiates that the exhange rate loses its shok-absorbing nature.As expeted, domesti in�ation is beoming more orrelated with foreign in�ationover the transition period via the imported goods hannel. Interestingly, at theend of the transition period this orrelation drops temporarily. A similar patternis observed for the orrelation of foreign in�ation and domesti nominal interestrate. This indiates that the monetary authority trades-o�s exhange rate in�ationtargeting for exhange rate stability at the end of transition. After transition isover, the inrease of this orrelation ontinues as the domesti monetary authorityhas to follow hanges in imported goods pries while these are not absorbed by theexhange rate movements.As shown in Figure 12, a steep inrease in the orrelation of foreign and domestiinterest rate is observed. As the fous of a post-transition regime is a stable ex-hange rate, domesti monetary poliy has to eliminate the pressures for exhangerate hange originating from hange in the foreign interest rate that is transferredvia UIP. The steep inrease in the foreign interest rate and hanges in the nom-inal exhange rate is also observed. Over the transition the domesti monetaryauthority does allow for hanges in the exhange rate that helps as a shok ab-sorber for foreign shoks. Therefore, the orrelation of the foreign interest rate anddomesti CPI in�ation is lose to zero or negative. However, the fous on stabilityof the exhange rate eliminates this shok absorbing feature so the steep inreasein this orrelation is ahieved after the regime hange. Figure 12 shows that thedomesti monetary authority strongly reats to hanges in the foreign interest rate.Also, domesti output is getting more positively orrelated with the foreign interestrate, while the UIP implies more depreiation pressures as a reation to the foreigninterest rate inrease. However, these hanges in orrelation are relatively small.33



Further, Figure 13 shows a orrelation with foreign output. Also, in here aninrease in domesti-foreign output synhronization is observed. These orrelationhanges are small while the inrease in CPI in�ation-foreign output orrelation sig-nals that the prie is inreased in response to higher foreign demand for domestigoods. Therefore, the positive value of foreign output-domesti interest rate or-relation over the transition is a result of in�ationary pressures that originate fromhanges in foreign demand. These pressures require a response by the domestimonetary authority to suppress in�ation. Also the negative value of the exhangerate-foreign output orrelation shows that the exhange rate is helping to absorbthe output shok. Figure 13 also shows a drop in orrelation of the domesti nom-inal interest and exhange rates with foreign output at the end of transition. Thisshows that in the last periods of transition, the domesti monetary poliy is lessontrative while the hanges in foreign demand are absorbed by the exhange rate.6 Poliy impliationsA very important onern of the monetary authority of a small open eonomy is itsin�uene on in�ation and output. Figure 14 shows the evolution of the orrelationof in�ation, output and exhange rate hanges with domesti nominal interest ratesover the transition. In these plots, the optimal poliies for various lengths of thetransition are onsidered as in the previous setion.The in�ation-interest rate orrelation drops mainly in the initial and late phaseof the transition. The initial drop is originating from the announement of thepoliy rule hange. At this point, households realize that in the future, in�ationstability will not be the main onern of the monetary authority. The plot forin�ation-interest rate orrelation shows that the monetary authority loses its on-trol over domesti CPI in�ation rapidly in the transition. The seond drop in itsin�uene over in�ation ours in the last periods of the transition when monetary34



poliy is at the most ontrative level for output.Consistent with the experiment design, the interest rate gets more orrelatedwith the hanges in the exhange rate over the transition. This orrelation reahesalmost unity in the post-transition regime, as the inrease in the domesti interestrate is used to eliminate the depreiation of the exhange rate.Interestingly, the orrelation of output and interest rate is initially negative, asan inrease in interest rate leads to a ontration of output. As the output-interestrate plot in Figure 14 shows, monetary poliy is gaining more ontrationary powertowards the end of the transition. However, after the regime is hanged, the in-reasing interest rate losses its ontrationary nature. This loss originates from thenature of the new regime, under whih the inrease in interest rate is losely relatedto depreiation under the post-transition regime, as the interest-exhange rate plotshows.7 ConlusionsIn this hapter, I analyze the e�ets of an announed transition towards the regimeof pegged exhange rate for the small open eonomy. The hange of regime to apegged exhange rate is generally removing the freedom to make individual mon-etary poliy responses. However, the hange towards the pegged exhange regimemay be a result of politial deisions. In this work, the hange is motivated bypossible entry of the Czeh Republi into the European Monetary Union and thedesign of Exhange Rate Mehanism II.Therefore, a model of a redible and foreseen regime swith needs to be re-ated. I do this by extending the standard model of the small open eonomy with thebinary regime indiator and information bu�er that makes the hanges of the indi-ator foreseen. In the presented model of transition towards the pegged exhangerate, the announement of the hange is modeled as the realization of informationshoks that are entering the information bu�er.35



To parameterize the model, its parameters are estimated via the Bayesianmethod using data on the Czeh Republi. The properties of the estimated modelare examined via the impulse response funtions. The impulse responses are om-puted for the estimated model with respet to the various lengths of the transitiontoward the pegged exhange rate regime.Further, setting up the ad-ho loss funtion allows me to ompute simple opti-mal poliies for the transition period with respet to preferenes for in�ation-outputstabilization and length of transition. Generally, the optimal poliies are able todeliver a lower loss for long transition periods and under the strong fous on outputstability. The monetary poliies delivering the lowest loss are haraterized by verylow interest rate smoothing and low weight on in�ation targeting.The business yle synhronization analysis shows that there are signi�anthanges in the orrelations of in�ation, interest rate and exhange rate hanges.The orrelation of domesti variables and the interest rate shows that in the lastperiod of transition, the ontrationary e�et of the interest rate is reahing itsmaximum. While after the adoption of the pegged exhange rate regime, inreasesin the interest rate beomes a sign of expansion as the result of reation to expeteddepreiation.ReferenesAn, Sungbae, and Frank Shorfheide. 2007. �Bayesian Analysis of DSGE Models.�Eonometri Reviews 26 (2-4): 113�172.Carlstrom, Charles T., and Timothy S. Fuerst. 2000. �Forward-looking versusbakward-looking Taylor rules.� Tehnial Report.Collard, Fabrie, and Harris Dellas. 2002. �Exhange rate systems and maroeo-nomi stability.� Journal of Monetary Eonomis 49 (3): 571�599. availableat http://ideas.repe.org/a/eee/moneo/v49y2002i3p571-599.html.Collard, Fabrie, and Mihel Juillard. 2001a. �Auray of stohas-ti perturbation methods: The ase of asset priing models.� Jour-nal of Eonomi Dynamis and Control 25 (6-7): 979�999. available athttp://ideas.repe.org/a/eee/dynon/v25y2001i6-7p979-999.html.36
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A Transition period modelThe solution of the transition period model given by Equations (13)�(25), andEquations (27) takes the following general form:
xt = F (xt−1, εt, νt), 0 < t ≤ Twhere xt is the vetor of the model variables, εt = {επt , ε

y
t , ε

i
t, ε

a
t , ε

m
t , ε

g
t , ε

s
t} is thevetor of foreign and domesti strutural shoks, νt = {νt,1, . . . , νt,N} is the vetorof information shoks, and F (.) is the seond-order polynomial. However, dueto the independene of information and strutural shoks after the evaluation ofinformation shoks (an announement of the future regime hange), the systemwill be beome linear. The evaluation takes the form given by sheme (28) and

νt,i = 0, ∀i and for all subsequent periods t, 1 < t ≤ T. Therefore, the transitionperiod model with a given length of the transition period takes the following form:
xt = Atxt−1 +Bεt, 0 ≤ t ≤ T, (32)where matries At, t = 0, . . . , N and matrix B depend on the strutural parametersof the model and the transition period length. Matrix B is time invariant whilethe strutural shoks are independent. However for t1, t2 > T, I have At1 = At2beause νt for t > 1 is a vetor of zeros and after period T the information bu�eris �lled only with zeros.The state-spae solution onditional on evaluation of the information shoks isused to simulate the model and ompute the ovariane matries Σt. To omputethe ovariane matrix Σt reursively, the following formula is used:

Σt = AtΣt−1A
T
t +BV ar(εt)B

T , 0 < t ≤ T, (33)where Σ0 is the ovariane matrix from the model estimated on data, and V ar(εt)is time invariant ovariane matrix of strutural shoks. Further, to ompute theevolution of variane after the hange of regime, the following reursive formula for
t > T is used:

Σt+1 = AfΣtA
fT +BfV ar(εt)B

fT , t > T (34)where matries Af and Bf are taken from the solution of the model with themonetary poliy rule given by equation (26) for regimet = 0.B EstimationB.1 Data desriptionAll data in the estimation are from the Czeh National Bank database. Series areseasonally adjusted with TRAMO/Seats and X12. All observed series are mea-sured at quarterly frequeny and �ltered. Series are in logs; therefore they an be39



interpreted as the perentage deviations from steady state levels.
• Domesti output growth (∆GDPt) is the HP de-trended annualized logarithmof real GDP growth.
• Domesti CPI in�ation deviation (PIt) is the HP de-trended annualized quar-terly growth rate of the logarithm of the onsumer prie index (CPI).
• Foreign good in�ation (PIFt) is the HP de-trended annualized quarterly log-arithm of the growth rate of imported good prie (in domesti urreny)index.
• Nominal interest rate (RSt) is the HP de-trended annualized quarterly valueof the 3-month PRIBOR.
• Real exhange rate (Qt) is the HP de-trended quarterly value of the realexhange rate.
• Foreign output gap (GDP ∗

t ) is the real GDI gap for an e�etive Eurozonereated by the use of the export values weights and de-trended by the Kalman�lter.
• Foreign real interest rate (RS∗

t ) is the HP de-trended annualized quarterlyvalue of the 3-month EURIBOR.
• Foreign in�ation (PI∗t ) is the HP de-trended annualized quarterly growth ratein the log of onsumer prie index for the e�etive Eurozone (export weights).All series used for the estimation over the period from the �rst quarter of 1998 tothe seond quarter of 2007.B.2 Measurement blokFor my estimation the following measurement blok is used to relate model variablesto observed time series data:

∆GDPt = 4 ∗ (yt − yt−1 + εat ) + εGDP
t

PIt = 4 ∗ πt + εPI
t

PIFt = 4 ∗ πF
t + εPIF

t

RSt = 4 ∗ it + εRS
t

Qt = qt + εQt
PI∗t = 4 ∗ pi∗t + εPI∗

t

RS∗
t = 4 ∗ i∗t + εRS∗

t

GDP ∗
t = y∗t + εGDP ∗

t ,where I assume that εGDP
t , εPI

t , εPIF
t , εRS

t , εQt , ε
PI∗

t , εRS∗

t , εGDP ∗

t are independent nor-mally distributed with zero mean. For estimation I assume that the standard de-viations of the measurement errors take the following values 0.25, 0.5, 0.3, 2.0, 1.0,0.1, 0.1, 0.1 (in the given order). 40



B.3 Priors and posteriorsThe following tables summarize the distribution type and parameters hoie (mean,and standard deviation) of prior distributions used to estimate the parameters ofposterior distributions (mode and standard deviation).Prior PosteriorVariable Desription Distr. Mean s.d. Mode s.d.
β Disount fator 0.99
α Degree of openness Beta 0.40 0.05 0.35 0.04
η Elastiity of F-H substitution Gamma 1.50 0.50 0.27 0.07
δ Degree of in�ation indexation Beta 0.70 0.10 0.56 0.13
σ Inverse elastiity of substitution Gamma 0.90 0.50 0.92 0.29
ϕ Inverse elastiity of labor supply Gamma 1.50 0.50 1.08 0.48
θF Calvo priing - foreign Beta 0.50 0.10 0.22 0.04
θH Calvo priing - domesti Beta 0.50 0.10 0.26 0.04
h Degree of habit formation Beta 0.80 0.10 0.65 0.11
ρi Interest rate smoothing Beta 0.50 0.05 0.58 0.04
ρπ Response to in�ation Gamma 1.50 0.20 1.38 0.23
ρy Response to output gap Gamma 0.50 0.10 0.47 0.09
ρe Response to ex. rate hange Gamma 0.10 0.05 0.04 0.02
ω11 Foreign VAR Normal 0.70 0.30 0.18 0.18
ω12 Foreign VAR Normal 0.00 0.20 0.10 0.04
ω13 Foreign VAR Normal 0.00 0.20 -0.14 0.16
ω21 Foreign VAR Normal 0.50 0.30 -0.07 0.22
ω22 Foreign VAR Normal 0.70 0.20 0.93 0.06
ω23 Foreign VAR Normal -0.10 0.20 -0.09 0.18
ω31 Foreign VAR Normal 1.50 0.20 0.27 0.09
ω32 Foreign VAR Normal 0.50 0.20 0.05 0.02
ω33 Foreign VAR Normal 0.70 0.30 0.58 0.13
ρa Tehnology - VAR(1) Beta 0.85 0.10 0.83 0.11
ρs Ex. rate risk - VAR(1) Beta 0.85 0.10 0.59 0.20
ρg Taste shok - VAR(1) Beta 0.85 0.10 0.95 0.02Table 3: Results from posterior parameters (parameters)
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Prior PosteriorVariable Desription Distribution Mean s.d. Mode s.d.
επ Foreign in�ation Gamma−1 0.60 0.50 0.18 0.02
εy Foreign demand shok Gamma−1 0.30 0.50 0.30 0.03
εi Foreign monetary shok Gamma−1 0.30 0.50 0.08 0.01
εa Domesti tehnology shok Gamma−1 0.80 0.50 0.25 0.03
εm Domesti monetary shok Gamma−1 0.30 0.10 0.44 0.07
εg Domesti preferene shok Gamma−1 1.50 0.50 3.07 0.43
εs Risk premium shok Gamma−1 1.00 0.50 0.34 0.05Table 4: Estimation summary: Standard deviation of strutural shoks
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Figure 6: IRF omparison - Response to foreign in�ation επ
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Figure 7: IRF omparison - Response to foreign output εy
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D Volatility and loss evaluation
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E Cyles synhronizationHere, the dash-dotted red line is for a poliy swith in 2 periods; the magentasolid line is for regime swith in 4; dashed blue line in 8; the dotted blak line in12 periods. The results are presented as quarterly perentage deviations from thesteady state.
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Figure 12: Correlation: i∗t48
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Figure 13: Correlation: y∗t
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