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1 Introdu
tionNew members of the European Union agreed to join the European monetary union(EMU) in the a

ession treaty. To a
hieve this goal, 
ountries with an independentmonetary poli
y have to demonstrate that they are able to ful�ll e
onomi
 stabil-ity requirements. Therefore, monetary union appli
ants have to demonstrate theirstability under the expe
tations of 
ommon 
urren
y adoption over the transitionperiod. Over the 
onsidered transition period; 
ountries are able to run independentmonetary poli
y that supports ma
roe
onomi
 stability measured as the varian
e ofe
onomi
 indi
ators (in�ation, output and interest rate).An important issue is how the announ
ement of adopting su
h a regime a�e
tsma
roe
onomi
 stability of the small open e
onomy. For instan
e, how will theout
ome of monetary poli
y di�er when the expe
tations are driven by a futureregime? Will the ma
roe
onomi
 stability in
rease over the transition regime? Howwill the loss originating from the expe
tations of the regime swit
h evolve?We fo
us on the behavior of a small open e
onomy that announ
es its plan toadopt su
h a future monetary regime that suppresses deviations in the nominal ex-
hange rate. The 
onsidered monetary regime is de�ned so that its only obje
tiveis to o�-set 
hanges in the nominal ex
hange rate. In our experiment, monetary au-thority also announ
es the time of the regime swit
h and 
hooses transitory periodregime from the given set of regimes. The examined set of regimes in
ludes various�exible ex
hange rate regimes and a regime fo
used on ex
hange rate stability. How-ever, we do not question the optimality of used regimes. As in Cu
he-Curti, Dellas,and Natal (2008), we also believe that 
ondu
ting an optimal monetary poli
y islimited by informational problems. Therefore, rather than assuming un
onstrainedinformation 
apabilities of poli
y maker as optimal poli
y rules do, we 
ondu
t ouranalysis by 
omparing simple monetary regimes.The goal of a transitory period regime is to support the ma
roe
onomi
 stabilityof the independent e
onomy over this period. As Cu
he-Curti, Dellas, and Natal(2008) summarize, �exible ex
hange rate regimes 
an perform better than peg under2



the presen
e of a high degree of domesti
 nominal fri
tions and an assumption ofa monetary poli
y fo
used on pri
e stability, and sho
ks originating mainly fromabroad. Also, Dellas and Tavlas (2003) show that the pegging of the ex
hange rateis bene�
ial in the presen
e of rigidities. Therefore, following the results of Cu
he-Curti, Dellas, and Natal (2008), we hypothesize that over the transition period, amonetary poli
y regime that rea
ts to the 
hange in the ex
hange rate 
an deliver ahigher degree of stability than the regimes not responding to these 
hanges.For our analysis, we employ a small open e
onomy model following Justinianoand Preston (2004). This model is 
hara
terized by the presen
e of Calvo typenominal rigidities that lead to real disturban
es. The monetary poli
y with a fo
uson in�ation is 
ondu
ted a

ording to a forward looking Taylor rule. Parameters forthe model are estimated for the Cze
h republi
.The novelty of this work is in the approa
h to modeling the transition period andthe announ
ed swit
h of regimes. As Farmer, Waggoner, and Zha (2007) summarize,re
ent work relies on the Markov swit
hing pro
esses to a

ount for 
hange in thepoli
y rule. Instead of the swit
hing pro
ess, we extend the stru
ture of the standardmodel with a binary poli
y indi
ator.The rest of the paper is organized as follows. Se
tion 2 presents the model anddes
ription of the regime swit
h modeling. In se
tion 3, we des
ribe the pro
edurefor the parameters estimation. Basi
 
hara
teristi
s and properties of the model arepresented in se
tion 4, where impulse response fun
tions are dis
ussed. Se
tion 5presents the results of varian
e 
omputation, and se
tion 6 
on
ludes. All �gures
an be found in the Appendix se
tion.2 ModelOur underlying model 
onsists of a small open e
onomy (domesti
) and the restof the world (foreign).1 The domesti
 e
onomy is 
hara
terized by the existen
e ofhabit formation and nominal rigidities in the domesti
 and foreign good se
tors. The1The supers
ript � denotes �foreign� throughout the paper.3



used underlying model was presented by Justiniano and Preston (2004). This modelis based on the work of Gali and Mona
elli (2002) and Mona
elli (2005), wheremi
ro-foundations for the presented small open e
onomy model are summarized andin
omplete pass-through is dis
ussed. The following se
tions sket
h the derivationof the Justiniano and Preston's (2004) model. Our extension of this model with thepoli
y indi
ator is presented at the end of this se
tion.2.1 HouseholdsThe 
onsidered small open e
onomy is populated by a representative household thatmaximizes its lifetime utility fun
tionEt 1Xt=0 �tegt "(Ct �Ht)1��1� � � Nt1+'1 + ' # ; (1)where �; 0 < � < 1; is the utility dis
ount fa
tor; � and ' are the inverse ofelasti
ities of the inter-temporal substitution and labor supply, respe
tively; Nt istotal labor e�ort; gt = �ggt�1 + "gt is a preferen
e sho
k, and "gt � N(0; �2g); Ct isthe 
onsumption of a 
omposite good; Ht = hCt�1 is the external habit taken asexogenous by household as presented by Fuhrer (2000). In here, the parameter hindexes the persisten
e of habit formation. The household 
onsumes a Dixit-Stiglitz
omposite of home and foreign goodsCt = [(1� �) 1� (CHt ) ��1� + � 1� (CFt ) ��1� ℄ ���1 ; (2)where � is the share of imported goods in domesti
 
onsumption and � > 0 is theintra-temporal elasti
ity of substitution between domesti
 and foreign goods.Given the spe
i�
ation for the preferen
es, the minimization of expendituresfor given level of Ct implies, as in Walsh (2003), the following aggregate domesti

onsumer pri
e index (CPI):Pt = [(1� �)(PHt )1�� + �(P Ft )1��℄ 11�� ; (3)4



where PHt and P Ft are pri
es of domesti
 and foreign Dixit-Stiglitz 
omposite goodsused to produ
e the �nal 
omposite good.In aggregate, the household maximizes lifetime utility a

ording to the followingbudget 
onstraint: PtCt + Et[Qt;t+1Dt+1℄ � Dt +WtNt + Tt; (4)where Wt is the nominal wage; Dt+1 is the nominal pay-o� in the period t+ 1 fromthe portfolio held at the end of the period t; Qt;t+1 is the sto
hasti
 dis
ount fa
tor;Wt is the nominal wage, and Tt are transfers that in
lude taxes and pro�ts 
olle
tedfrom domesti
 �rms and importers.Given the Dixit-Stiglitz aggregation, households optimally (
ost minimization)allo
ate their aggregate expenditures for a foreign and domesti
 good a

ording tothe following demand fun
tions:CHt = (1� �)�PHtPt ��� CtCFt = ��P FtPt ��� Ct: (5)The intra-temporal optimality 
ondition for labor-leisure 
hoi
e and the inter-temporal
ondition that follows from the �rst order 
onditions of the household's optimizationproblem 
an be stated asCt : �t = egt(Ct � hCt�1)�� (6)Nt : �tWtPt = GtN't (7)Dt : �tEt[Qt;t+1℄ = �Et[�t+1 PtPt+1 ℄; (8)where �t is the Lagrange multiplier asso
iated with a budget 
onstraint. To deriveequation (8), we assume that households have a

ess to a 
omplete set of interna-tionally traded 
ontingent 
laims. In the asset pri
ing equation (8), Et[Qt;t+1℄ is the5



sto
hasti
 dis
ount fa
tor of the nominal pay-o� of the household's portfolio one-period ahead. From the de�nition Et[Qt;t+1℄ = (1+ it)�1 = R�1t ; it follows that Rt isthe gross interest rate on that portfolio, and it is nominal interest rate. Households'optimality 
onditions imply the Euler equation that is given by1 = �Et[(1 + it)�t+1�t PtPt+1 ℄: (9)2.2 International arrangementsWe de�ne the real ex
hange rate as the ratio of foreign pri
es in domesti
 
urren
yto the domesti
 pri
es q̂t � êt P �tPt ; where êt is the nominal ex
hange rate (in termsof the domesti
 
urren
y per unit of foreign 
urren
y); P �t is the foreign 
onsumerpri
e index; and Pt is the domesti
 
onsumer pri
e index given by equation (3). Anin
rease in êt 
oin
ides with an appre
iation of the domesti
 
urren
y. Sin
e, weassume that P �t = P F�t (P F�t is the pri
e of the foreign good in a foreign 
urren
y),the deviation from the law of one pri
e is given by 	Ft = êt P �tPFt ; as in Mona
elli (2005).In here, the law of one pri
e holds when 	Ft = 1: The deviation from the law of onepri
e represents a wedge between the foreign pri
e of a foreign good and the pri
eof this good when sold at the domesti
 market [see Lubik (2005) for details℄.The foreign e
onomy is identi
al in preferen
es, so 
onditions similar to the do-mesti
 optimality 
onditions (6) and (7) also apply. The foreign e
onomy is 
onsid-ered to be large and the domesti
 good takes only a negligible fra
tion of foreign 
on-sumption. Therefore, the foreign 
omposite 
onsumption bundle 
an be simpli�edand only foreign produ
ed goods are 
onsidered in the overall foreign 
onsumption.Further, under the assumption of 
omplete international �nan
ial markets, ar-bitrage implies that the marginal utility of 
onsumption in foreign e
onomy is pro-portional to that in domesti
 e
onomy. Therefore, the following 
ondition must besatis�ed: �Et[�t+1�t PtPt+1 ℄ = Et[Qt;t+1℄ = �Et[��t+1��t P �tP �t+1 ^et+1êt ℄: (10)6



Using the asset pri
ing equation that determines the pri
e of one-period bonds in thedomesti
 and foreign e
onomy, together with the risk sharing 
ondition (10) implythe following un
overed interest rate parity (UIP) 
ondition:Et[Qt;t+1(Rt �R�t ( êt̂et+1 ))℄ = 0: (11)The un
overed interest rate parity pla
es a restri
tion on the relative movement ofthe domesti
 and foreign interest rate and on the nominal ex
hange rate.Finally, the terms of trade as the relative pri
e of imports in terms of exportsare given by: St = P FtPHt : (12)Note that 
hanges in the terms of trade may re�e
t the 
hanges in the 
ompetitive-ness of an e
onomy.2.3 FirmsIn this e
onomy, the nominal rigidities driving the pri
e adjustment o

urs due tothe monopolisti
 
ompetition in the good market. Suppose there is a 
ontinuum ofdomesti
 �rms indexed by i; 0 � i � 1: A typi
al �rm i in the home 
ountry pro-du
es a di�erentiated good with 
onstant returns to s
ale a

ording to the followingprodu
tion fun
tion: Yt(i) = AtNt(i);where Nt(i) is labor supplied by a household to �rm i; At is a 
ommon stationaryprodu
tivity pro
ess that follows ln(At) = at = �aat�1 + "at ; where "at � N(0; �2a) isan exogenous produ
tivity sho
k 
ommon to all �rms. A

ording to this produ
tionfun
tion, the �rm fa
es real marginal 
osts MCt = WtPtAt ; where Wt is the nominalwage. Firm's index is dropped, while in the symmetri
 equilibrium all 
hoi
es of the�rms for produ
ing a unit of output are the same.7



In here, �rms produ
ing a domesti
 good are monopolisti
ally 
ompetitive witha Calvo-style pri
e setting with indexation to past values of the domesti
 in�ationrate. In here, the domesti
 in�ation rate is de�ned as �Ht = ln(PHt =PHt�1): Further,only a fra
tion (1 � �H) of �rms are allowed to set their pri
e PH;newt optimallyin the 
onsidered period. The fra
tion �H sets its pri
e a

ording to the followingindexation rule: ln(PHt (i)) = ln(PHt�1(i)) + Æ�Ht�1;where 0 � Æ < 1 is the degree of indexation. Therefore, the aggregate pri
e index isevolving a

ording to the following relation:PHt = 24(1� �H)(PH;newt )(1�") + �H  PHt�1 �PHt�1PHt�2�Æ!(1�")351=(1�") ; (13)where " > 1 is the elasti
ity of substitution between the varieties of goods produ
edby domesti
 �rms. The �rm i; setting its pri
e in period t and following the indexa-tion rule in subsequent periods T; T � t fa
es the following demand 
urve in periodT : yHT (i) =  PH;newt (i)PHT �PHT�1PHt�1 �Æ!�" (CHT + CH�T );where CHt is domesti
 demand and CH�t is foreign demand for the 
omposite domesti
good. While �rm i is maximizing its present value by maximizing the value of thestream of real pro�ts, �rm's pri
e-setting problem in period t is to solve:maxPHt (i) Et 1XT=t(�H)T�tQt;TyHt (i)"PH;newt (i)PHt �PHT�1PHt�1 �Æ �MCT#subje
t to the aforementioned demand 
urve. This implies the following �rst order
ondition:Et 1XT=t(�H)T�tQt;TyHt (i)"PH;newt (i)�PHT�1PHt�1 �Æ � "1� "PHt MCT# = 0;where MCT are real marginal 
osts of the produ
ed unit in the period of pri
e8



de
ision.Similarly, as in the domesti
 good produ
tion, the nominal rigidities in the foreigngood se
tor are resulting from staggered pri
e setting and monopolisti
 
ompetition.Foreign good retailers import foreign goods so that the law of one pri
e holds �atthe do
ks� and resell there in a monopolisti
ally 
ompetitive market. To set theirpri
es, importers also use Calvo pri
ing with indexation to past in�ation, whi
h isde�ned as �Ft = ln(P Ft =P Ft�1):Again, only a fra
tion (1 � �H) of importers are allowed to set their new pri
eP F;newt optimally in ea
h period. The fra
tion �H of importers just updates its pri
ea

ording to the following indexation rule:ln(P Ft (i)) = ln(P Ft�1(i)) + Æ�Ft�1;where we assume the same degree of indexation as for domesti
 produ
ers. Theforeign good pri
e index is evolving a

ording to the following relation:P Ft = 24(1� �F )(P F;newt )(1�") + �F  P Ft�1�P Ft�1P Ft�2�Æ!(1�")351=(1�") :Importer i that is setting its pri
e in period t fa
es the following demand 
urve inperiod T; T � t: yFT (i) =  P F;newt (i)P FT �P FT�1P Ft�1 �Æ!�" CFT ; (14)as for the domesti
 good, in here " > 1 is substitution between the varieties of foreigngoods. Therefore, �rm's pri
e-setting problem in period t is to maximizeEt 1XT=t(�F )T�tQt;TyFt (i)"P F;newt (i)P Ft �P FT�1P Ft�1 �Æ � êTP Ft MCT#subje
t to the aforementioned demand equation (14). This implies the following �rst
9



order 
onditionEt 1XT=t(�F )T�tQt;T yFt (i)"P F;newt (i)�P FT�1P Ft�1 �Æ � "1� "êTP Ft MCT# = 0;and the optimal pri
e is solution to this equation. The presen
e of monopolisti

ompetition results in deviations from the law of one pri
e in the short run, while a
omplete pass-through is rea
hed in the long-run as presented in Mona
elli (2005).2.4 EquilibriumEquilibrium requires that all markets 
lear. The good market 
learing 
ondition inthe domesti
 e
onomy is given by following equation:Y Ht = CHt + CH�t : (15)Under the assumption of a large foreign e
onomy, the market 
learing in the foreigne
onomy gives Y �t = C�t : Households are assumed to have an identi
al initial wealthso they make identi
al 
onsumption and portfolio de
isions. Be
ause the followinganalysis 
onsiders a symmetri
 equilibrium, domesti
 produ
ers, importers, and for-eign �rms also behave identi
ally. Therefore, we 
an work with the representativehousehold, representative �rm, and the single good in ea
h se
tor. So the repre-sentative domesti
 produ
ers set in period t 
ommon pri
es PHT : Further, importersalso set a 
ommon pri
e P Ft ; so do the foreign produ
ers when setting P �t : Finally,as in Gali and Mona
elli (2002) and (Justiniano and Preston 2004), we assume thatthe government o�-sets distortions originating from monopolisti
 
ompetition in thegoods markets by subsidy/transfer that is �nan
ed through a lump-sum tax Tt onhousehold.
10



2.5 A Log-linearized modelTo analyze the behavior of the model, an approximation around the non-sto
hasti
steady state of the presented model is obtained as in Justiniano and Preston (2004).For any variable, we denote by lower
ase letters the log-deviation from the steadystate of their upper
ase 
ounterparts that arise in the fri
tionless equilibrium. Thenon-sto
hasti
 steady state is 
hara
terized by setting all sho
ks to zero for allperiods.As in Justiniano and Preston (2004), we assume a non-in�ationary steady statePtPt�1 = PHtPHt�1 = PFtPFt�1 = 1; and for the steady state, the interest rate follows 1+ it = 1� :Linearizing the domesti
 goods market 
learing 
ondition (15) together with alinearized version of the demand fun
tions (5) implies(1� �)
t = yt � ��(2� �)st � �� Ft � �y�t ; (16)where  Ft = (et + p�t ) � pFt is a log-linear approximation of the law of one pri
egap, and st = pFt � pHt is a log-linear approximation of the terms of trade given byequation (12). Time di�erentiating of the terms of trade de�nition implies�st = �Ft � �Ht : (17)Using the log-linearized equations of the law of one pri
e gap and terms of thetrade, the following link between the terms of trade and the real ex
hange rate 
anbe derived: qt =  Ft + (1� �)st: (18)Log-linear approximation to the optimality 
onditions of domesti
 �rms for pri
esetting, the law of motion for the domesti
 produ
ers pri
e, and the domesti
 pri
e
11



index given by equation (13) imply the following hybrid Philips 
urve:�Ht � Æ�Ht�1 = 1� �H�H (1� �H�)m
t + �Et[(�Ht+1 � Æ�Ht )℄; (19)where m
t = 'yt � (1 + ')at + �st + �(1� h)�1(
t � h
t�1) (20)denotes the log-linear form of the real marginal 
ost fun
tion of the representative�rm that originates from the log-linearization of the aggregate produ
tion fun
tionand the household's optimality 
ondition for labor 
hoi
e.Similarly, the optimality 
ondition for the pri
ing problem of retailers results inthe following Philips 
urve�Ft � Æ�Ft�1 = 1� �F�F (1� �F�) Ft + �Et[(�Ft+1 � Æ�Ft )℄: (21)Following the arguments of Justiniano and Preston (2004) and the derivation pre-sented by Gali and Mona
elli (2002), the 
omplete markets assumption togetherwith 
ondition (10) imply for the log-linear approximation of the Euler equation (9)the following relation
t � h
t�1 = y�t � hy�t�1 + ��1(1� h)[ Ft + (1� �)st℄ + ��1(1� h)gt: (22)The log-linear approximation of the un
overed interest rate parity equation (11)gives it � i�t = Et�et+1: However, the interest rate parity 
an be distorted by arisk premium sho
k su
h as a time varying risk premium, that 
an not be explainedendogenously through imperfe
t pass-through. Therefore, as in Kollmann (2002), to
apture deviations from un
overed interest rate parity in the log-linearized form arisk premium sho
k �t is added. In here �t is AR(1) pro
ess �t = �s�t�1 + "st ; where"st � N(0; �2s): 12



Plugging the log-linear form of the de�nition of the real ex
hange rate�et = �qt + �t � ��t (23)in the approximation of equation (11), it follows(it � Et�t+1)� (i�t � Et��t+1) = Et�qt+1 + �t: (24)The risk premium sho
k �t is 
onstant in steady state and equation (24) 
ollapsesto a standard un
overed interest rate parity equation for the nominal ex
hange ratein steady state.Finally, the approximations of the CPI equation (3) and the 
hange in terms oftrade (17) give the following relation:�t = �Ht + ��st: (25)Sin
e the goods produ
ed in the home e
onomy represent only a small fra
tion ofthe foreign e
onomy 
onsumption, we 
onsidered a large foreign e
onomy as 
losedand exogenous to the domesti
 e
onomy. This gives us some �exibility in spe
ifyingthe behavior of foreign variables. Therefore, we assume that the paths of foreignvariables ��t ; y�t ; and i�t are determined by the following VAR pro
ess:��t = !����t�1 + !�y y�t�1 + !�i i�t�1 + "�t ; (26)y�t = !y���t�1 + !yyy�t�1 + !yi i�t�1 + "yt ; (27)i�t = !i���t�1 + !iyy�t�1 + !iii�t�1 + "it; (28)where "�t ; "yt ; and "it; "yt � N(0; �2y); "�t � N(0; �2�); and "it � N(0; �2i ); represent theindependent stru
tural sho
ks that drive the foreign e
onomy.
13



2.6 Monetary regimeThe des
ription of the underlying model that 
onsists of equations (16)�(28) andthe de�nitions of the AR(1) pro
esses for te
hnology, preferen
e, and risk premiumsho
ks, is 
losed by des
ribing the behavior of the domesti
 monetary authority.First, we des
ribe the forms of the monetary regimes for the pre-transition (beforethe announ
ement of the regime swit
h) and �nal (after the new regime is adopted)periods. The regimes for the pre-transition and post-transition periods representstandard monetary regimes. Further, our approa
h to modeling the transition periodis presented in the following sub-se
tion, where the model extension and the regimefor the transition period are des
ribed in detail.First, we assume that the monetary regime is 
ondu
ted a

ording to an in�ationfore
ast based Taylor rule in the following form:it = �it�1 + ���t+1 + �yyt + �e�et + "mt ; (29)where �s (�� > 1; �y > 0 and �e � 0) are weights des
ribing the responses ofthe domesti
 monetary authority, and "mt ; "mt � N(0; �2m) is the sho
k 
apturingerrors arising from the des
ription of the monetary poli
y. In here, we deviatefrom Justiniano and Preston (2004). As dis
ussed by Carlstrom and Fuerst (2000),we assume that monetary authority a
ts a

ording to expe
ted in�ation (�t+1 =Et(�t+1)) rather than using the a
tual level of in�ation. To keep our analysis simple,we assume that the monetary authority is forward looking for only one period ahead.First, setting di�erent values for the Taylor rule parameters ��; �y and �e allowsus to model a wide range of monetary regimes types, e.g. in�ation targeting orex
hange rate targeting. Regimes given by equation (29) are used to des
ribe thebehavior of the monetary authority with an independent monetary poli
y (the pre-transition period in our experiment), in the 
ase where the domesti
 authority isfree to set weights of its rule.Se
ond, as mentioned in the introdu
tory se
tion, we fo
us on analyzing the14



behavior of a small open e
onomy that announ
es in period k the adoption of aspe
i�
 monetary regime that will be
ome e�e
tive in the period T; T > k. Inour analysis, the only obje
tive of the announ
ed regime is to o�-set 
hanges inthe nominal ex
hange rate, so we set � = �� = �y = 0 in the general form (29).Therefore, the post-transition regime takes the following formit = b�e�et; (30)where t � T and b�e > 1 are the measures for o�-setting of the 
hange in the nominalex
hange rate. To keep the level of ex
hange rate volatility in the post-transitionregime 
lose to the volatility in the pre-transition regime (for t < k) fo
using on theex
hange rate, we set b�e = 1:25: Further, we assume that there will be no futuresho
ks (for t � T ) to risk premium, so �t des
ribed by equation (24) will be
ome�t = �s�t�1 in the model of the post-transition (�nal) regime.2.7 The transition period modelThe fo
us of this paper is to analyze ma
roe
onomi
 stability over the transition pe-riod from a pre-transition regime towards the aforementioned post-transition regime.Therefore, the model of the transition period employs a 
omposite rule for the mon-etary regime. To spe
ify the used 
omposite rule, the monetary authority announ
esa rule that will be followed over the transition period and the time of the regimeswit
h. We assume that the monetary regime over the transition period is the sameas the pre-transition regime. This means that the monetary authority keeps thepre-transition regime also over the transition period.Therefore, the 
omposite monetary poli
y rule for the transition period in
ludesrules (29) and (30). These rules are 
ombined with the help of a regime indi
ator,so the transition period rule takes the following form:it = regimet(�it�1 + ���t+1 + �yyt + �e�et + "mt ) + (1� regimet)b�e�et; (31)15



where the regimet = 8><>: 1; if t < T ;0; if t � T ,and T is the time of the regime swit
h.Our approa
h to modeling the transition period 
onsists of the 
reation of aninformation bu�er by an extension of state spa
e of the underlying model. Theinformation bu�er, 
apable of storing information for N periods, takes the followingform: regimet = inft;1inft;1 = �inf inft;2 + �t;1inft;2 = �inf inft;3 + �t;2...inft;N�1 = �inf inft;N + �t;N�1inft;N = �t;N ; (32)where inft;i; i 2 1; : : : ; N are new endogenous variables, �t;i; i 2 1; : : : ; N are infor-mation sho
ks, and 0 < �inf < 1: Under the assumption that the �t;i � N(0; 
2); 8iand 
2 2 <+: Using this assumption, we 
an model the un
ertainty about keepingthe 
ommitment of the regime swit
h announ
ed by the monetary authority. Thehigher the un
ertainty about keeping 
ommitments, the higher the value of infor-mation sho
k varian
e 
2 should be used. However in this work, we fo
us on theperfe
tly 
redible announ
ements. Therefore, we 
an think about �t;is as randomvariables with zero varian
e and zero mean.Let us 
onsider that in the time period k a regime 
hange in T periods is an-noun
ed, where 0 < T � N: This announ
ement is equivalent to the realization ofinformation sho
ks �k;i; i 2 f1; : : : ; Ng and are realized a

ording to the following
16



s
heme: �k;i = 8><>: �1�i; i � T ;0; i > T ,and �l;i = 0; 8i and in the all subsequent periods l; l > k. This realization ofinformation sho
ks means that there is a one-time announ
ement of a regime swit
h,and there are no further 
hanges to time of the regime swit
h. In the followinganalysis, we will re
ognize the period of announ
ement as the initial period, whileit is the initial period of transition.Finally, the model of the transition period 
onsists of equations (16)�(28), theinformation bu�er given by equations (32), and the de�nitions of the AR(1) pro
essesfor te
hnology and preferen
e sho
ks. As mentioned in the previous se
tion, weassume that the risk premium sho
k disappears after the regime swit
h, so the AR(1)pro
ess for the risk premium sho
k �t in equation (24) in the model of transition willbe
ome �t = �s�t�1 + regimet"st ; where "st � N(0; �2s):When solving the model and sin
e the linear approximation is used, there areno steady-state e�e
ts arising from the model extension. So, the steady state ofthe model with an information bu�er 
oin
ides with the steady state model withrule (30). The 
onstru
tion of the regime indi
ator implies non-linearities in theform of the monetary regime rule. Therefore, to solve and simulate the transitionregime, we use Dynare++.2 Employing Dynare++, we are able to use se
ond-orderapproximations in our experiments. The se
ond order approximation is essentialbe
ause of the quadrati
 nature of the monetary regime rule in the model of thetransition regime.The solution of the transition period model given by equations (16)�(28), and2Dynare++, developed by Kameník (2007), is a standalone C++ version of Dynare. Dynareis the pre-pro
essor and 
olle
tion of Matlab routines introdu
ed by Juillard (1996), Collard andJuillard (2001b) and Collard and Juillard (2001a) is used
17



equations (32) takes the following general form:xt+1 = F (xt; "t; �t);where xt is the ve
tor of the model variables, "t is the ve
tor of foreign and domesti
stru
tural sho
ks, �t = f�t;1; : : : ; �t;Ng is the ve
tor of information sho
ks, and F (:)is the se
ond-order polynomial. However, due to the independen
e of informationand stru
tural sho
ks after the evaluation of information sho
ks (an announ
ementof the transition period length), the system will be linear. Therefore, the transitionperiod model with a given length of the transition period takes the following form:xt+1 = Atxt +B"t; (33)where matri
es At; t = 1; : : : ; N and matrix B depend on the stru
tural parametersof the model and the transition period length. However for t1; t2 > T; we have At1 =At2 be
ause �t for t > T is a ve
tor of zeros. The state-spa
e solution 
onditionalon transition period length (33) is used to simulate the model and 
ompute the
ovarian
e matri
es �t: We 
ompute the 
ovarian
e matrix �t re
ursively using thefollowing formula: �t+1 = At�tATt +B"t; (34)where �0 is the 
ovarian
e matrix from the model of the independent monetarypoli
y. Further, for the model of post-transition for t > T; we use the followingformula �t+1 = Af�tAf T +Bf"t; (35)where matri
es Af and Bf are taken from the solution of the model with the post-transition monetary poli
y regime. 18



3 Estimation methodologyIn re
ent literature, Bayesian methods are 
onsidered as an attra
tive tool for theestimation of a model's parameters, espe
ially in open e
onomy modeling. The mostre
ent examples in
lude Smets and Wouters (2003), whi
h estimates the Eurozonemodel; Lubik and S
horfheide (2003) and Lubik and S
horfheide (2005), whi
h an-alyze the behavior of the monetary authority and the identi�
ation problems; andIreland (2004).We prefer Bayesian methods while a

ording to the aforementioned studies, theuse of priors makes the estimation results more stable. Due to the short span of theCze
h data sample, we in
orporate information from previous studies in the formof priors on parameter estimates. This allows us to use informative rather than �atpriors.Model M and its asso
iated parameters � 
an be estimated using the methodoutlined by An and S
horfheide (2007). In the Bayesian 
ontext, given a prior p(�)and a sample of data Y , the posterior density of the model parameters� is evaluated,and it is proportional to the likelihood of the data multiplied by the prior p(�):p(�jY;M) / L(�jY;M)p(�); (36)the goal of the Bayesian estimation is to estimate the posterior distribution andto �nd su
h parameter estimates that given the model likelihood L(�jY;M); aremaximized.The Bayesian estimation pro
edure 
onsists of the following three steps. In the�rst step, the model is extended for a measurement blo
k that links model variablesto data. The extended model is solved. In the se
ond step, the fa
t that the solutionof the model is in the form of a state spa
e model is exploited. This allows us to
ompute the likelihood fun
tion of the underlying model by use of the Kálmán �lter,the observed data, and priors. The obje
tive is to maximize the value of likelihoodas the fun
tion of the model parameters. The se
ond step results in the maximum-19



likelihood estimates of the model parameters. The obje
tive of these estimationsteps is to get parameter values for our model.In the third step, the likelihood fun
tion 
onditional on a parameters estimateis 
ombined with the prior distribution of parameters to obtain the posterior den-sity fun
tion. In here, the modes of the posterior distributions are identi�ed by themaximum-likelihood estimates from the se
ond step. We sear
h for the posteriordistributions using Monte Carlo Markov 
hain (MCMC) method. In our estima-tion of posterior distribution, an implementation of the Metropolis-Hastings (MH)algorithm is used as an MCMC algorithm. The obje
tive of the posterior distribu-tions 
omputation is to evaluate the sensitivity of results to our 
hoi
e of priors andoptimization algorithm settings.3.1 EstimationWe estimate the parameters of the model using data on the Cze
h Republi
. Ourdata sample 
overs the period of an in�ation targeting regime from its introdu
tionin 1998 until the third quarter of 2007. Over this period the Cze
h National Bank
ommitted to follow an in�ation targeting monetary poli
y. The poli
y 
hange thato

urred over the 
onsidered period was swit
hed from 
ore in�ation targeting toCPI targeting. However, we do not 
onsider this poli
y 
hange as a 
ru
ial problemfor our estimation. Due to the fa
t that we use the de-trended series, we also 
anabstra
t from the e�e
ts of a de
reasing in�ation target. The detailed des
riptionof data and transformations used are summarized in the Appendix A.1.The domesti
 blo
k of the underlying model is estimated using the de-trendeddata on output growth, in�ation, the nominal interest rate, terms of trade, andthe real ex
hange rate. The foreign blo
k is des
ribed by the de-trended series ofe�e
tive output, in�ation, and the nominal interest rate. The e�e
tive series are
onstru
ted from the series of the main trade partners of the Cze
h Republi
. Theseseries are weighted using the export based weights of trade partners.Model variables are expressed in per
entage deviations from a steady state. Data20



series are related to model variables via a blo
k of measurement equations. Inthese equations, we 
onne
t the model variables with the observed data using themeasurement error. The blo
k of measurement equations and measurement errors
hara
teristi
s are summarized in the Appendix A.2.Our 
hoi
e of parameter priors is mostly derived from previous studies [e.g. Lubikand S
horfheide (2003) and Justiniano and Preston (2004)℄ and is guided by several
onsiderations. The 
hoi
e of prior distributions re�e
ts the restri
tions on theparameters su
h as the non-negativity deviations or interval 
onstraints. Therefore,for parameters 
onstrained to < 0; 1 > interval, the beta distribution is used. Priordistributions for standard deviations of sho
ks have been set to inverse gamma.Similarly, for parameters taking positive values, the gamma distribution is used.Standard deviation of priors also re�e
t our beliefs and 
on�den
e in the value ofparameters. There are only few studies estimating DSGE models of the Cze
hRepubli
. Therefore, we de
ided to use rather loose priors than tighter ones. Tables(5) and (6) provide an overview of our 
hoi
e of priors and we assume (stri
t prior)� = 0:99; whi
h implies an annual interest rate of about 4% in a steady state.For 
onstru
tion of the joint probabilisti
 distribution, we also assume that thepriors are independent of ea
h other. This simpli�es the use of the MCMC algo-rithm. We use the Dynare toolbox to estimate the presented model. Given the dataand priors, we generate 300,000 draws for ea
h of the 5 Markov 
hains using theMH algorithm. While the a

eptan
e rates between 20% and 40% are 
onsideredas reasonable for distribution sampling, we set the s
aling parameter for jumpingdistribution in MH so that the average a

eptan
e rate is 0.32.3.2 Estimation resultsEstimation results are summarized in Tables (5) and (6) in the Appendix A.3. Theanalysis of the posterior distributions together with posterior density for valuesaround the 
omputed mode for ea
h estimated parameter did not indi
ate the pres-en
e of 
omputational problems. The reported results show that there is no simple21



relation between priors motivated by previous studies and estimates supported bydata.The parameter � is estimated to be 0.38, and this value is 
lose to the estimateby Natalu

i and Ravenna (2003). Moreover, we believe that this value re�e
ts the
hara
teristi
s of the Cze
h Republi
 and eviden
e from openness measures based onimport and export to domesti
 produ
t ratios. We also 
onsider this value 
onsistentwith the value 1.01 of foreign-home good substitution � be
ause it indi
ates that forhouseholds, the foreign and domesti
 goods are Cobb-Douglas substitutes.The value 0.11 of inverse elasti
ity of inter-temporal substitution � implies lowrelative risk aversion and high elasti
ity of inter-temporal substitution. The highvalue of elasti
ity indi
ates that 
onsumption responds strongly even to small 
hangesin the interest rate. The high value of habit persisten
e (0.72) indi
ates that house-holds are also 
on
erned about their level of 
onsumption. When a 
hange in 
on-sumption o

urs, households try to maintain the new level of 
onsumption. Also,the high value of inverse elasti
ity of labor substitution, � = 3:36; implies signi�
antnon-elasti
ity of the labor supply. We believe that this re�e
ts the low volatilityof hours worked as statisti
s show for the Cze
h labor market, espe
ially at thebeginning of the 
onsidered period.A

ording to estimation results, the interest rate smoothing �i takes just aslightly higher value than our prior. The rea
tion to in�ation and the output gapdeviation are taking values 1.48 and 0.43, respe
tively. These values of �� and �yreveal that keeping future in�ation at the level of in�ation target is preferred morethan 3.4 times than 
losing the output gap. Moreover, the low value of rea
tionto the deviation of the nominal ex
hange rate �e is 
onsistent with the in�ationtargeting fo
us de
lared by the Cze
h National Bank.Our priors for the pri
e sti
kiness parameters �0s are 
hosen based on Lubik andS
horfheide (2005), and they re�e
t the eviden
e on US pri
es. The prior value ofpri
e indexation is set to 0.5, while studies exist where the value of indexation isset to unity. Our estimation results show that there is a low fra
tion of domesti
22



�rms (estimate of �H takes the value 0.13) that optimize their pri
es every quarter.This is 
onsistent with estimates using the European data presented by Smets andWouters (2003). On the 
ontrary, importers optimize their pri
es more often so theaverage 
ontra
t length is approximately 3 months [1/(1-0.68)℄. The high value ofin�ation means that the good pri
e is updated for a large fra
tion of the pri
e level
hange. Therefore, the estimated value of 0.63 for the in�ation indexation Æ; thatis almost twi
e as high as the values reported by Justiniano and Preston (2004),supports our estimates of the low frequen
y of pri
e optimization.We assume a high persisten
y of te
hnologi
al, risk premium and taste sho
ks,so the priors are set to 0.85. However, estimates show that the most persistent sho
kis the preferen
e sho
k with a value of 0.95 for �g. We also �nd that the estimatedvalue of 0.81 for persisten
y of a te
hnologi
al sho
k is higher than the value (0.7)used by Justiniano and Preston (2004).For the foreign blo
k, we assume the auto
orrelation of foreign sho
ks to be 0.7[used by Natalu

i and Ravenna (2002)℄, while we �nd the values of Justiniano andPreston (2004) quite low. However, our estimation results show a low persisten
y inthe foreign blo
k for in�ation and the nominal interest rate series. Only the outputseries reveal a higher persisten
y than assumed.Priors and estimates of the standard deviation of stru
tural sho
ks are summa-rized in Table (6). These results show that the most volatile is the preferen
e sho
k"gt . However, this does not mean that the preferen
e sho
k is the main driving for
eof the variables of our interest. Using the varian
e de
omposition, we found out thatthe preferen
e sho
k generates only 9% of in�ation, 5% of output growth, and 7% ofthe nominal interest rate varian
e. Due to the high value of the openness, we foundthat the risk premium is responsible for 42% of CPI in�ation varian
e. However,for the estimated 
oe�
ients varian
e, de
omposition shows that the foreign sho
ksdo not generate signi�
ant sho
ks for the domesti
 e
onomy. Ea
h sho
k to foreignin�ation, output, and the interest rate is responsible for approximately 3% of thedomesti
 in�ation varian
e. 23



Data ModelVariable Std. dev. Corr. Std. dev. Corr.Output growth 1.05 1.00 3.04 1.00Nominal interest rate 1.38 -0.53 1.84 -0.26CPI in�ation 3.14 -0.12 4.02 -0.15Change in nominal ex. rate 8.37 0.17 8.54 0.02Real ex. rate 3.48 0.17 6.79 -0.03Foreign output gap 0.81 0.02 0.67 0.00Foreign in�ation 0.66 0.21 0.76 -0.01Foreign nom. int. rate 0.65 -0.03 0.60 0.00Table 1: Moments summaryTo evaluate the empiri
al properties of the generi
 model, Table (1) 
omparesmoments of time series used for the estimation with moments of variables of theestimated model. Using this 
omparison, we 
on
lude that our model over-estimatesthe volatility of output and real ex
hange rate.Finally, to evaluate the amount of information in
luded in the observed series,we use a 
omparison of priors and posteriors distributions. This 
omparison helpsto gain insight into the extent to whi
h the data provide information about theestimated parameters. A

ording to the �gures presented in Table (7), we 
on
ludethat the observed data 
ontain a portion of information that lead to an update ofour priors.4 Impulse response analysisIn this se
tion, we 
ompare the results of our simulations of the impulse responsesfor the estimated model and for the model of the transition period [model with themonetary poli
y rule (31)℄. The goal of this 
omparison is to point at di�eren
es thatare indu
ed by adding information on a monetary regime swit
h in the model thatallows for it. Figures 1�7 present impulse response fun
tions of the following fourmodels: estimated model (solid red line); model of regime swit
h in 4 (dash-dotedmagenta line); 8 (dashed blue line); and 40 (dotted bla
k line) periods.Figure (1) depi
ts responses to the te
hnology sho
k "at : As it is expe
ted for24



the 
ase of a supply sho
k, output in
reases and in�ation de
reases. Via un
overedinterest rate parity relation, the de
rease in the domesti
 in�ation is also a

ompa-nied with a 
urren
y appre
iation (sin
e the in�ation and interest rate of a foreigne
onomy does not rea
t to domesti
 sho
ks). The monetary authority rea
ts by de-
reasing interest rates. Due to the appre
iation and the fa
t that importers do notupdate their pri
es immediately for a lower input 
ost, the law-of-one-pri
e (LOOP)gap rea
hes negative values, indi
ating importers' pro�ts. These pro�ts are returnedto households and used to �nan
e a subsequent in
rease in 
onsumption. The pres-en
e of habit formation also supports the observed hump-shaped 
onsumption pro�lebe
ause households gradually adjust their 
onsumption pro�le. However, an updateof imported good pri
es, with slowing appre
iation and real depre
iation, restrainthe rise in demand for foreign goods. As in�ation in the imported good se
tor risesthe steady state is established. Due to the imported pri
e rigidity and appre
iationin the 
ase of a late regime swit
h (in 8 and 40 periods), exporters fa
e losses. Forthe 
ase of a late regime swit
h, we observe very expansive monetary poli
y that isthe result of a slower return of 
urren
y appre
iation to its steady state.The main di�eren
e in responses between the model of regime swit
h and themodel of an independent monetary poli
y is in the extent of deviation from thesteady state. Due to the expe
ted regime swit
h, the monetary authority rea
tswith a more expansionary poli
y, to establish steady a state of 
hange in the nominalex
hange rate. As expe
ted, the response of the monetary poli
y is followed by alarger 
onsumption in
rease than in the model of independent poli
y.Figure (2) presents a response to the domesti
 taste sho
k "gt : This sho
k initi-ates an in
rease in domesti
 in�ation and in the output as expe
ted in the 
ase ofa demand sho
k. In rea
tion to a subsequent in�ation in
rease, the domesti
 
ur-ren
y appre
iates in the initial period. Be
ause of the initial 
urren
y appre
iation,importers de
rease the pri
es of their goods and imported in�ation de
reases. For-eign goods be
ome 
heaper and the expe
ted swit
h to foreign goods translates intohigher foreign good pri
es. The international pri
e of a foreign good does not 
hange25



be
ause the foreign e
onomy is large and does not rea
t to the domesti
 demand.In the 
ase of a no-regime swit
h model, the import pri
e de
rease has a larger ex-tent than in the 
ase of a regime 
hange, and this makes households in
rease theirdemand for foreign goods. This results from the rea
tion of the monetary authoritythat has to prevent the extensive appre
iation and initially runs an expansionarypoli
y in the 
ase of the regime swit
h. Due to output rigidities, the in
rease inoutput follows with a lag. In response to the in�ation and output in
rease, the do-mesti
 monetary authority in
reases the interest rate. Due to the long duration of
ontra
ts in the import se
tor, the LOOP gap is negative (importers enjoy pro�ts),espe
ially in a 
ase of the model without the possibility of a regime swit
h.Figure (3) presents responses to the risk premium sho
k "st : In the 
ase of anannoun
ed 
hange of regime, this leads to initial depre
iation and an immediatein
rease in the interest rate to prevent further depre
iation and an in�ation rise.However, strong rea
tion leads to an appre
iation and an immediate drop in theinterest rate to prevent from de�ation. In the 
ase of a model with regime swit
h, thisbehavior originates from the design of the monetary poli
y rule given by equations(30) and (31). The extent of the interest rate rea
tion is the main di�eren
e betweenanalyzed models. In the model with the regime swit
h, the monetary authoritystrongly in
reases the interest rate in order to fully o�-set the 
hange in the nominalex
hange rate. A 
ontra
tionary response is 
onsistent with a weak output and
onsumption in
rease and with a positive deviation of the LOOP gap. However, dueto the extent of the depre
iation and the indexation of import pri
es, a signi�
antin
rease in imported in�ation is observed.In the 
ase of a monetary poli
y sho
k "mt [Figure (4)℄, the shape of the responsesdoes not di�er mu
h between models be
ause of the low persisten
y of this sho
k. Apositive monetary poli
y sho
k is equivalent to a 
ontra
tionary poli
y. Therefore,output de
reases together with 
onsumption as inter-temporal substitution motivatehouseholds to postpone 
onsumption. This results in a de
rease of import in�ation.Due to the interest rate di�erential, domesti
 
urren
y appre
iates and imports26



be
ome 
heaper. The terms of trade in
rease initially signal a future in
rease in
ompetitiveness of the domesti
 e
onomy. Over time, the interest rate is de
reasesto suppress the e�e
t of a 
ontra
tionary monetary poli
y, and with 
ontribution ofinterest rate smoothing a short period of 
urren
y depre
iation is observed. In
reasein 
ompetitiveness and de
reasing interest rate poli
y help to establish a steady statefor output. However, due to high rigidity in foreign goods pri
ing, it takes mu
hlonger for imported in�ation to rea
h a steady state than for domesti
 in�ation.Responses to a foreign in�ation sho
k "�t are presented in Figure (5). An in
reasein the foreign in�ation rate leads to an immediate appre
iation of the domesti

urren
y (implied by UIP). An in
rease in imported in�ation leads to an in
reaseof domesti
 in�ation. In the model without a regime swit
h, the domesti
 in�ationin
rease leads to an in
rease in expe
ted in�ation, so the monetary authority rea
tswith a 
ontra
tionary poli
y. Also, an in
rease in the domesti
 in�ation results inan in
rease of marginal 
osts. Together with initial worsening of the terms of trade,this suppresses domesti
 output and an initially negative response of 
onsumptionis expe
ted.However, this form of response is not observed in the model with a regime swit
h.In the model of a regime swit
h, a rise in imported in�ation via o�setting the 
hangein the nominal ex
hange rate is foreseen, so in the initial periods 
ontra
tionary pol-i
y is 
ondu
ted. Meanwhile, as a rea
tion to an in
rease in foreign in�ation, a for-eign interest rate is in
reased. This reverts appre
iation to depre
iation and leads toan in
rease in CPI in�ation in both models. The elimination of the foreign-domesti
in�ation di�erential and a subsequent domesti
 
urren
y depre
iation follows dueto the fa
t that foreign in�ation persisten
y is mu
h lower than the persisten
y offoreign interest rates. We see the high rigidity of imported goods pri
ing as the mainreason for the lagged in
rease in imported good in�ation (hump-shape).Figure (6) depi
ts responses to the foreign positive output sho
k "yt . An in
reasein the foreign output leads to an in
rease in demand for domesti
 goods and domesti
in�ation, so domesti
 output rises in response to this sho
k. An in�ation in
rease27



leads to 
urren
y depre
iation in the 
ase of the model without a regime swit
h.Be
ause of high rigidity in foreign demand and the gradual adjustment of a house-hold's 
onsumption pro�le, we observe a hump-shaped de
rease in 
onsumption asresponse to foreign demand.For the foreign output sho
k, the main di�eren
es in responses o

ur in the initialperiod. In the model with the announ
ed regime swit
h, the nominal ex
hange rateappre
iates and in�ation de
reases as the in
rease in foreign in�ation is expe
ted.This make foreign goods 
heaper relative to domesti
 goods. Therefore, householdsare also able to in
rease their 
onsumption of domesti
 goods and the in
rease indemand drives in
rease in output. The growth of output leads to an in
rease inthe marginal 
ost of produ
tion and in a rise of in�ation. Therefore, the domesti
monetary authority has to in
rease nominal interest rates in the 
ase of an earlyregime swit
h. In 
ontrast, for the late 
hange of regime, growth of output and
onsumption are supported with an expansionary poli
y. In this 
ase, the systemreturns to a steady state before the regime swit
h is e�e
tive, and therefore, thereis no rea
tion from the monetary authority needed to eliminate the 
hange in thenominal ex
hange rate. Noti
e that for models with a late 
hange of regime, in�ation,
onsumption, and output are more volatile than in the 
ase of no regime swit
h.Finally, Figure (7) depi
ts responses to the positive sho
k to foreign interest rate"it. The UIP implies an initial depre
iation of domesti
 
urren
y be
ause of thenegative interest rate di�erential for both models. However, the extent of the rea
-tion di�ers signi�
antly. Further, due to the depre
iation of the domesti
 
urren
y,the real ex
hange rate and TOT depre
iate. TOT depre
iation implies a drop in
ompetitiveness that will be followed by an in�ation rise. However, even througha pri
e in
rease, the LOOP gap rea
hes positive values indi
ating an in
rease inimporters losses. This means that importers are bearing the 
osts of depre
iationdue to the high rigidity of import pri
es. Due to the high rigidity in the importedgoods se
tor, the response of imported in�ation is hump-shaped and lasts for mu
hlonger. To stabilize in�ation, the interest rate is in
reased to rea
h steady state. For28



the 
ase of an early adoption of a post-transition regime (magenta dot-dashed linein Figure (7)), abandoning interest rate smoothing 
an be seen as a fast de
rease inthe interest rate.5 Ma
roe
onomi
 stabilityIn the previous se
tion we dis
ussed di�eren
es in impulse responses indu
ed by anannoun
ement of 
hange in the monetary poli
y regime. These responses mostlydi�er in the extent of the deviations. Therefore, we fo
us on the volatilities of thekey ma
roe
onomi
 variables (in�ation, output gap, and the ex
hange rate 
hange)under the alternative monetary regimes des
ribed by rules (29) and (31), in thisse
tion.Fo
us on ma
roe
onomi
 stability was used as the standard approa
h in the earlyliterature on monetary poli
ies evaluations. As the main advantage of this approa
his the independen
e from the utility�loss fun
tion spe
i�
ation. However, we believeit 
an still o�er interesting 
omparisons, as presented by Cu
he-Curti, Dellas, andNatal (2008), or by Collard and Dellas (2002).As mentioned in the introdu
tory se
tion, we restri
t our analysis to four pa-rameterizations of the general rules (29), and (31) respe
tively in the model thatallows the announ
ement of 
hange of the monetary regime. These four regimesrepresent the standard 
lasses of monetary poli
ies. Therefore, we de
ided to studythe following four regimes: stri
t CPI in�ation targeting (SIT); stri
t 
hange in theex
hange rate targeting (SET); the standard Taylor rule (STR); and a rule wherein�ation and 
hange in the ex
hange rate is targeted (STRET).Table (2) summarizes the 
alibration of the monetary poli
y rules (29) and (31)for the aforementioned regimes. To set up the rest of the stru
tural parameters, weuse the values estimated in the previous se
tion.First, to get the initial values (pre-transition) for re
ursive 
omputation of vari-an
es over the transition period, we use these regimes in the model without a pos-29



Regime ParametersStri
t IT �i = 0:6 �� = 2:0 �y = 0:0 �e = 0:0Stri
t ET �i = 0:6 �� = 0:0 �y = 0:0 �e = 1:0Standard TR �i = 0:6 �� = 1:5 �y = 0:4 �e = 0:0STRET �i = 0:6 �� = 1:5 �y = 0:0 �e = 0:1Table 2: Regimes de�nitionsibility of a regime swit
h. Table (3) shows the resulting standard deviations (inper
entage points on quarterly frequen
y) of variables of the interest in the fouraforementioned regimes. The last 
olumn of Table (3) shows standard deviationsfor the post-transition regime, the regime is employed after the regime swit
h (30).Variable Stri
t IT Stri
t ET Stand. TR STRET Post-transitionOutput 1.04 1.06 1.00 1.04 1.06Nominal int. rate 0.82 0.95 0.83 0.85 1.01Real ex. rate 4.19 4.10 4.19 4.16 4.19Terms of trade 6.74 6.69 6.94 6.73 6.84CPI in�ation 1.98 1.31 2.23 1.81 1.41Domesti
 in�ation 2.83 1.98 3.17 2.60 1.99Imported in�ation 1.22 0.53 1.37 1.08 0.87LOP gap 2.63 0.94 2.80 2.27 0.78Marginal 
osts 0.79 0.48 0.87 0.71 0.43�e 2.87 0.86 3.04 2.45 0.81Table 3: Standard deviations: Model without regime swit
hThe standard deviations presented in the Table (3) re�e
t the nature of theused regimes. Low volatility of 
hange in the nominal ex
hange rate is delivered bythe SET and the post-transition regimes, where the monetary poli
y rule fo
useson o�setting these 
hanges. This is re�e
ted by a higher volatility of the nominalinterest rate and output. Surprisingly, for our 
hoi
e parameters, the stri
t ITregime is not able to deliver the lowest value of in�ation volatility. However, thehigh volatility of �e and in�ation signal that the SIT regime shows a trade-o�between these volatilities and the nominal interest rate.The fo
us of our analysis is the volatility of ma
roe
onomi
 variables over thetransition from the initial regime towards the post-transition regime. To 
ompute thevarian
e of variables over the transition between the announ
ement of the monetaryregime swit
h and the a
tual regime swit
h, we evaluate the information sho
ks and30



evaluate the system for the announ
ed regime swit
h.Figure (8) shows the development standard deviations for regimes summarizedin Table (2) in the 
ase of a transition 8 periods long. In this �gure, period 1 isthe initial period, and values refer to the standard deviations in model without aregime 
hange. The period number 2 is the �rst period of transition and is followedby 8 periods of a transition regime. So, period 9 is the last period of transition,and the post-transition regime is employed starting from period 10. In here, themotivation for the 
hoi
e of 8 periods is the usual length of a

essing 
ountriesoperating under the ERM II. In all �gures showing varian
e, the bla
k dotted linerepresents development under SIT regime, the magenta solid line is for SET, theSTR is represented by red dash-dotted line, and the STRET by blue dashed line.The evolution of standard deviations, shown in Figure (8), 
on�rms that by
onstru
tion, in�ation targeting regimes deliver the low volatility of the CPI in�ationover the transition. These regimes also deliver the low varian
e for the domesti

omponent of in�ation and in the late periods of transition for the foreign in�ation
omponent, too. We �nd this 
onsistent with the observed trade-o� between in�ationand the nominal ex
hange rate volatility.Our 
omputations show that the nominal interest rate volatility 
ulminates inthe last period of the transition for any of the 
onsidered regimes. This peak is
onsistent with foreseen deviations in the 
hanges of the nominal ex
hange rate andwith the rea
tion of the monetary authority that tries to eliminate them before theregime swit
h. This is also 
onsistent with a hike in volatility of 
hange in thenominal ex
hange rate in the late periods of the transition regime.Due to the volatility trade-o�s between variables, a simple 
omparison of volatil-ities does not straightforwardly identify regime that does deliver the lowest welfareloss. Therefore, we want to 
reate a ranking among the 
onsidered representativemonetary regimes in order to �nd the best performing one. First, for the purposeof monetary regime 
omparison, we use the traditional form [e.g. as in Santa
reu
31



(2005)℄ the loss fun
tion of monetary authority:Lt = �V ar(�t) + (1� �)V ar(yt) + �4V ar(�it); (37)where � 2< 0; 1 > is the weight on in�ation stabilization. To 
ompute loss fun
tion,we set � = 0:77 to re�e
t the ratio of in�ation to output stabilization in the estimatedmonetary poli
y rule. In our experiment, we evaluate loss fun
tion for various datesof the regime 
hange.The evolution of the instantaneous loss fun
tion values given by (37) for theaforementioned regimes are plotted in Table (8). In these plots, the �rst periodplotted is the �rst period of transition regime. These plots suggests the the SITregime delivers the lowest values of loss at the end of the transition regime. Thehighest loss is delivered by the SET regime.However, the form of loss fun
tion as mentioned by Santa
reu (2005) does notre�e
t the 
hanges in the volatility of the ex
hange rate. Therefore, the followingalternative form of the loss fun
tion is used:Lat = �V ar(�t) + (1� �)V ar(yt) + �4V ar(�it) + �4V ar(�et); (38)The evolution of Lat is presented in Table (9). These plots show that fo
us onex
hange rate stabilization a�e
ts teh ordering of the 
onsidered regimes.To identify the best performing regime over the transition period, we use thesum of instantaneous losses dis
ounted by a fa
tor of � over the 40 periods for bothforms of loss fun
tion. The sums of welfare losses for a given length of transitionperiod are presented in Tables (8) and (9).For the form given by equation (37), the SIT regime is identi�ed as the bestperforming regime (delivering the lowest values of welfare loss) for all lengths of thetransition period. When the alternative form of loss fun
tion with non-zero weighton ex
hange rate targeting is used, the 
hoi
e of the optimal regime depends on thetransition period length. For a transition period shorter than 8 periods, the SIT32



regime is the best performing regime. For transition periods longer than 8 periodsthe STRET regime is the optimal regime.Figure (10) shows the initial 
hange in standard deviations as a per
entage 
hangeof standard deviation in 
omparison with the standard deviation in the model with-out the possibility of a regime swit
h. In this �gure, the initial 
hange is a fun
tionof the number of periods to regime swit
h. As it 
an be observed, a short periodof transition leads to a substantial in
rease in the volatility of imported in�ation,the nominal interest rate. This 
an be explained by a strong rea
tion of monetarypoli
y needed to suppress deviations over the short period.The extent of initial 
hanges in the standard deviation of all variables do not varymu
h for transition periods that are longer than 12 periods. Therefore, we believethat our results of the welfare analysis will not show a signi�
ant 
hange when thelength of transition is extended. This result 
an be justi�ed by the impulse responsefun
tions (Figures (1)�(4)) whi
h show that there are signi�
ant deviations from thesteady state after 12 periods only for a very persistent sho
k.Figure (10) also reveals that the output volatility is almost una�e
ted by the
hoi
e of the transition length and the 
hange originates from the transition to amodel with possibility of regime swit
h. This is 
onsistent with small di�eren
es inoutput volatility a
ross analyzed regimes. Therefore, the 
hanges in output volatilityare not the main for
e driving the loss fun
tion ranking.Further, we use the terms of trade varian
e to rank examined regimes. The useof this 
riterion is based on Gali and Mona
elli's (2005) 
on
lusion that the 
riti
alelement for distinguishing a simple rule relative to the optimal poli
y is the ex
esssmoothness of the terms of trade. They note that the terms of trade are more stableunder an ex
hange rate peg than under any other poli
y regime. This feature isa 
onsequen
e of the inability of sti
ky pri
es to 
ompensate for the eliminationof 
hange in the nominal ex
hange rate. Gali and Mona
elli (2005) show that thehigher the terms of trade volatility, the lower the volatility of in�ation and the outputgap, a
ross the 
onsidered regimes. That means that the higher the volatility of the33



terms of trade the higher, the resulting welfare s
ore.In this 
ase, we 
ompare regimes against the stri
t IT regime that was identi�edas the best performing a

ording to the traditional loss fun
tion form. In Figure (9),we plot the di�eren
e of varian
e of the terms of trade between the 
onsidered regimeand the SIT regime. In here, a positive value indi
ates an ex
ess of volatility overthe SIT regime. We observe that the stri
t ET regime delivers the largest amountof terms of trade volatility. A

ording to Gali and Mona
elli's (2005) 
on
lusion,this implies the highest welfare s
ore should be a
hieved for the SET regime. Theseresults are 
ontrary to the aforementioned results of the loss fun
tion evaluation.5.1 Varian
e de
ompositionFinally, to assess the for
es that drive the business 
y
les under the pre-transitionand post-transition regime, we report the di�eren
es in varian
e de
omposition forthe main variables of our interest in Table (4). The reported di�eren
es are 
omputedas the di�eren
e of sho
k 
ontribution (in per
ents) in the post-transition regime andpre-transition regime, where positive values mean an ex
ess of 
ontribution in thepost-transition regime. Moreover, the estimated model is 
onsidered for the pre-transition period. Sho
ksVariable "a "m "g "s "� "y "i�et -3.8 -11.3 -64.8 -17.9 5.0 78.2 14.6it -10.4 -2.2 -6.7 -73.1 4.1 75.4 12.9m
t -12.3 -29.1 91.6 -44.4 0.5 -3.5 -2.9�t -15.2 -26.6 82.7 -43.3 1.6 2.7 -2.0piFt -9.8 -9.7 -61.2 -17.7 14.3 78.0 6.0piHt -11.2 -22.3 70.1 -35.5 1.0 -0.2 -1.9 Ft -3.6 -11.0 -66.5 -17.6 63.9 14.4 20.4yt 2.3 -1.2 0.8 -1.9 0.1 -0.1 -0.1Table 4: Varian
e de
omposition: Di�eren
e in the post-transition and pre-transitionThe negative 
hange in the 
ontribution of a monetary poli
y sho
k and riskpremium originate from the design of our experiment when these sho
ks are elimi-34



nated in the post-transition model. The preferen
e sho
k "g be
omes the dominantsour
e of ma
roe
onomi
 volatility under the post-transition regime. So o�-settingthe nominal ex
hange rate 
hanges makes the Cze
h Republi
 signi�
antly morevulnerable to the domesti
 preferen
e sho
k that a
ts as a demand sho
k in theestimated model.As the ex
hange rate be
omes less volatile, the foreign sho
k be
ome an impor-tant sour
e of ma
roe
onomi
 volatility. The sour
e of volatility in the LOOP gap Ft moves from the domesti
 preferen
e sho
k towards mostly a foreign in�ationsho
k indi
ating that pro�ts of importers are fully dependent on the foreign e
on-omy under the post-transition regime. Similarly, as the role of the interest rate is toprevent ex
hange rate movements more than 90% of its volatility originates in theforeign e
onomy. We believe that these 
hanges re�e
t the stru
tural 
hange of ane
onomy when the ex
hange rate stability is the fo
us of the monetary authority.6 Con
lusionsThe motivation for this work was to analyze whether the announ
ement of a mone-tary regime swit
h in a small, open e
onomy 
an lead to gradual 
hanges in ma
roe-
onomi
 volatility. Therefore, we presented an model that allows us to des
ribe thebehavior of an e
onomy when the 
hange of monetary poli
y is expe
ted. Moreover,we fo
us on the behavior of a small open e
onomy over the transition period, whenthe fo
us of the monetary poli
y regime swit
hes to ex
hange rate stability.First, the parameters of the model without the possibility of a regime swit
hare estimated via the Bayesian method using data on the Cze
h Republi
. We �ndthe values of the estimated parameters 
onsistent with the experien
e of the Cze
he
onomy.Further, we extend the estimated simple small open e
onomy model with aninformation bu�er. This extension leads to the non-linear model 
apable of 
apturingannoun
ed monetary poli
y regime as a realization of the information sho
ks. The35



extended model is solved using the se
ond-order approximation. The announ
ementof the regime swit
h takes the form of the information sho
ks. The 
onsidered modelbe
omes linear after the information sho
ks are realized.For our analysis, we 
ompute impulse response fun
tions under di�erent (easilyimplementable) monetary poli
y regimes in order to identify the di�eren
es in be-havior of the e
onomy, in the 
ase of the announ
ed regime swit
h. Then the ad-ho
loss fun
tions are 
omputed in order to 
reate rankings among these regimes.By a analysis of 
onditional volatility, we are able to identify 
hanges in thema
roe
onomi
 volatility over the transition period. When the regimes are rankeda

ording to the ex
ess volatility, as the best performing is identi�ed, the regime tar-geting ex
hange rate 
hanges. When the loss fun
tion approa
h is used, the regimestri
tly targeting CPI in�ation is identi�ed as the best performing when ex
hangerate volatility is not a 
on
ern of the monetary authority. However, when also theex
hange rate volatility is in
luded into the welfare of the monetary authority, asmall portion of a 
hange in the ex
hange rate targeting delivers a lower loss overlong transition periods.The �ndings reported above have interesting impli
ations for the 
ondu
t ofmonetary poli
y in a transition regime. First, pursuing a regime of ex
hange ratestability over the transition period does deliver a higher welfare loss when prefer-en
es of the monetary authority still favor stability of domesti
 in�ation and output.However, better results 
an be obtained by abandoning the fo
us on output stability.Se
ond, the relative importan
e of domesti
 sho
ks for ma
roe
onomi
 volatility isde
reased as foreign sho
ks be
ome very important. Third, depending on the goalsof the monetary authority, the optimal regime 
an vary with respe
t to the transitionperiod length.Referen
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A EstimationA.1 Data des
riptionAll data in estimation are from the Cze
h National Bank database. Series areseasonally adjusted. All observed series are measured with quarterly frequen
y.Series are in logs; therefore they 
an be interpreted as the per
entage deviationsfrom 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 pri
e index (CPI).� Nominal interest rate (RSt) is the HP de-trended annualized quarterly valueof the 3-month PRIBOR.� Change in the nominal ex
hange rate (�Et) is the HP de-trended quarterlyvalue of the nominal CZK�Euro ex
hange rate of.� Real ex
hange rate (Qt) is the HP de-trended quarterly value of the real ex-
hange rate.� Foreign output gap (GDP �t ) is the real GDI gap for an e�e
tive Eurozone
reated by the use of the export values weights and de-trended by the Kálmán�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 pri
e index for the e�e
tive Eurozone (export weights).All series used for estimation are 
overing the period from the �rst quarter of 1998to the se
ond quarter of 2007.A.2 Measurement blo
kFor our estimation the following measurement blo
k is used to relate model variablesto observed time series data:�GDPt = 4 � (yt � yt�1 + "at � "at�1) + "GDPtPIt = 4 � �t + "PItRSt = 4 � it + "RSt�Et = 4 � e+ "�EtQt = qt + "QtPI�t = 4 � pi� + "PI�tRS�t = 4 � i� + "RS�tGDP �t = y� + "GDP �t ;39



where we assume that "PIt ; "RSt ; "�Et ; "Qt ; "PI�t ; "RS�t ; "GDP �t are independent normallydistributed with zero mean. For the estimation, we assume that the standard devi-ations of the measurement errors are taking the following values 0.5, 0.3, 2.0, 1.0,0.1, 0.1, 0.1 (in the given order).A.3 Priors and Posteriors Prior PosteriorVariable Des
ription Distr. Mean s.d. Mode s.d.� Dis
ount fa
tor 0.99� Degree of openness Beta 0.40 0.05 0.38 0.04� Elasti
ity of F-H substitution Gamma 1.50 0.50 1.01 0.36Æ Degree of pri
e indexation Beta 0.70 0.10 0.63 0.15� Inverse elasti
ity of substitution Gamma 0.90 0.50 0.11 0.07' Inverse elasti
ity of labor supply Gamma 1.50 0.50 3.36 0.79�F Calvo pri
ing - foreign Beta 0.50 0.10 0.68 0.08�H Calvo pri
ing - domesti
 Beta 0.50 0.10 0.13 0.04h Degree of habit formation Beta 0.80 0.10 0.72 0.10�i Interest rate smoothing Beta 0.50 0.05 0.58 0.05�� Response to in�ation Gamma 1.50 0.20 1.48 0.19�y Response to output gap Gamma 0.50 0.10 0.43 0.08�e Response to ex. rate 
hange Gamma 0.10 0.05 0.04 0.02!11 Foreign VAR Normal 0.70 0.30 0.07 0.27!12 Foreign VAR Normal 0.00 0.20 0.08 0.04!13 Foreign VAR Normal 0.00 0.20 0.01 0.18!21 Foreign VAR Normal 0.50 0.30 -0.03 0.25!22 Foreign VAR Normal 0.70 0.20 0.89 0.08!23 Foreign VAR Normal -0.10 0.20 -0.02 0.19!31 Foreign VAR Normal 1.50 0.20 0.22 0.03!32 Foreign VAR Normal 0.50 0.20 0.05 0.02!33 Foreign VAR Normal 0.70 0.30 0.58 0.12�a Te
hnology - VAR(1) Beta 0.85 0.10 0.81 0.13�s Ex. rate risk - VAR(1) Beta 0.85 0.10 0.67 0.11�g Taste sho
k - VAR(1) Beta 0.85 0.10 0.95 0.05Table 5: Results from posterior parameters (parameters)
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Prior PosteriorVariable Des
ription Distribution Mean s.d. Mode s.d."� Foreign sho
k varian
e Gamma�1 0.60 0.50 0.18 0.02"y Foreign sho
k varian
e Gamma�1 0.30 0.50 0.31 0.04"i Foreign sho
k varian
e Gamma�1 0.30 0.50 0.08 0.01"a Domesti
 sho
k varian
e Gamma�1 0.80 0.50 0.21 0.02"m Domesti
 sho
k varian
e Gamma�1 0.30 0.10 0.25 0.07"g Domesti
 sho
k varian
e Gamma�1 1.50 0.50 2.53 0.39"s Domesti
 sho
k varian
e Gamma�1 1.00 0.50 0.32 0.04Table 6: Estimation summary: Standard deviation of stru
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B Impulse response fun
tionsIn here, the following impulse responses are shown: the estimated model (solid redline); the model of regime swit
h in 4 (dash-doted magenta line); the 8 (dashed blueline); and the 40 (dotted bla
k line) periods.
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Figure 8: Conditional standard deviations: Comparison, 8 periods of transition
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Period length RegimeSIT SET STR STRET2 60.77 62.04 61.45 61.274 59.35 61.53 60.25 59.996 58.51 61.09 59.39 59.058 57.96 60.67 58.65 58.2710 57.56 60.25 57.98 57.5812 57.26 59.84 57.33 56.93Table 10: Transition length sensitivity
Period length RegimeSIT SET STR STRET2 127.85 131.46 129.83 129.244 125.29 129.66 127.54 126.256 124.92 128.22 126.53 124.518 125.83 126.89 126.05 123.4110 127.44 125.60 125.83 122.6512 129.40 124.31 125.73 122.07Table 11: Transition length sensitivity: Alternative form
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