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IntrodutionMotivationCzeh Republi is onsidering monetary union entryMontenegro unilaterally adopted EuroMaroeonomi stability in small open eonomy environment:Collard & Dellas (2002)
◮ variane of series
◮ evolution of varianeCurreny peg regime an support maroeonomi stability:
◮ Cuhe-Curti et al. (2008): rigidity in the goods market
◮ Dellas and Tavlas (2003): presene of nominal rigidities
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IntrodutionModels of regime swithQuestions:How will the response to shoks of interest rates hange overthe transition period?What monetary regime is optimal for transition?Are business yles getting synhronized over the transitionperiod?Goal:Modeling a monetary regime swith in DSGE model
◮ Farmer, Waggoner and Zha (2007): Reent works rely onMarkov swithing proesses
◮ Introdue new theoretial framework for regime swith modelingF. Brázdik Announed regime swith 5 / 35
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ModelModel IJustiniano and Preston (2004) framework:Two ountries:
◮ Home � small eonomy

⋆ Optimizing agents: households and �rms
◮ Foreign � large eonomy (monetary union)

⋆ Exogenous proessesDomesti agents:
◮ Households: habit formation
◮ Firms: domesti produers, importers, and �nal good produer
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ModelModel IIModel features:
◮ No apital
◮ All goods are tradable
◮ Complete markets: Symmetri equilibrium
◮ Nominal rigidities: Monopolisti ompetition

⋆ Monopolisti ompetition: Intermediate good
⋆ In�ation indexation of good pries
⋆ Importers: Law of one prie gap
⋆ Final good aggregation: Dixit-Stiglitz form
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ModelModel III
Domesti monetary poliy rules:

◮ Pre-transition:Targeting of in�ation, output gap or hange in nominalexhange rate
◮ Transition:Poliy rule with knowledge of regime swith
◮ Post-transition:Rule of o�setting foreseen hanges in the nominal exhange rate
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ModelMonetary poliy rulesGeneralization of monetary regimes:Pre-transition regime (independent monetary poliy):i It = ρi it−1 + (1− ρi)(ρππCPIt + ρyyt + ρe∆et)
◮ where 0 ≤ ρi < 1, ρπ > 1, ρy > 0 and ρe ≥ 0Post-transition regime (stability of exhange rate):iUt = ρ̂e ∑∞j=t (12)t−j

∆Et [ej ]
◮ where ρe = 2.0Transition regime:iTt = regimet i It + (1− regimet) iUt , where regimet ∈ {0, 1}F. Brázdik Announed regime swith 10 / 35



ModelInformation bu�er IFuture information is added to the state spaeAgents foresee the future hanges of monetary regimeRegime indiator:regimet = inft,1inft,1 = inft−1,2 + νt,1inft,2 = inft−1,3 + νt,2...inft,N−1 = inft−1,N + νt,N−1inft,N = νt,N , (1)inft,i , i ∈ 1, . . . ,N are new endogenous variables,
νt,i , i ∈ 1, . . . ,N are information shoks in the period t.F. Brázdik Announed regime swith 11 / 35



ModelInformation bu�er IIAnnounement is modeled as a series of information shoksrealization
νk,i =

{ 1, i ≤ T ;0, i > T ,
νl ,i = 0, ∀i and in the all subsequent periods l , l > k
νl ,i is zero mean and zero variane random variable
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ModelSolutionThree models:Model of independent poliy: linearTransition period model: quadratiFinal period model: linear1 Solve model:
◮ Easy for independent a �nal period model
◮ Transition period: Seond order approximation of the monetarypoliy rule
◮ Dynare++: fast solver for large problems2 Estimate model of independent poliy
◮ Dynare: Bayesian estimation3 De�ne senarios:
◮ Evaluate information shoks
◮ Simulate the linear modelF. Brázdik Announed regime swith 13 / 35



ModelEstimation results
High value of the openness parameter: 0.35Monetary poliy rule: high interest rate smoothing, in�ationstability is almost 3 times more preferred than output stability;mathes the poliy rule as used in CNB's foreasting modelSlightly more rigidity in domesti good setor than in importedgoodIn�ation indexation: 0.56
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Welfare over the transition periodTransition period: Welfare evaluation IWhat monetary regime is optimal for the transition?Assumptions:Pre-transition period: estimated regimeTransition period: Optimal regimeWelfare evaluation:Santareu (2005):Lt = τVar(πt) + (1− τ)Var(yt) + τ4 (∆it),where τ ∈< 0, 1 >F. Brázdik Announed regime swith 16 / 35



Welfare over the transition periodLoss funtion evaluation
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Welfare over the transition periodOptimal funtion for the transition: ρi
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Welfare over the transition periodOptimal funtion for the transition: ρπ
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Welfare over the transition periodOptimal funtion for the transition: ρy
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Welfare over the transition periodOptimal funtion for the transition: ρe
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Impulse response funtionsIrfs
How will the response to shoks of interest rates hange over thetransition period?Compare responses:Examine the e�et of the transition period lengthExamine the e�ets of hoie of the transition period regime

◮ Choie of weights in the monetary poliy rule to re�et standardregimes
F. Brázdik Announed regime swith 23 / 35



Impulse response funtionsIrf (Transition length): Tehnology shok
1 3 5 7 9 11 13 15 17

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

De
via

tio
n

Periods

CPI inflation

1 3 5 7 9 11 13 15 17

0.1

0.2

0.3

0.4

0.5

De
via

tio
n

Periods

Output

1 3 5 7 9 11 13 15 17

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

De
via

tio
n

Periods

∆ e

1 3 5 7 9 11 13 15 17

−0.4

−0.35

−0.3

−0.25

−0.2

−0.15

−0.1

−0.05

0

De
via

tio
n

Periods

Nominal int. rate

1 3 5 7 9 11 13 15 17

−0.4

−0.35

−0.3

−0.25

−0.2

−0.15

−0.1

−0.05

0

0.05

De
via

tio
n

Periods

Imported inflation

1 3 5 7 9 11 13 15 17

−1

−0.8

−0.6

−0.4

−0.2

0

De
via

tio
n

Periods

Domestic inflation

F. Brázdik Announed regime swith 24 / 35



Impulse response funtionsIrf (Transition length): Preferene shok
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Correlation evolutionBusiness yles orrelations
Are business yles getting synhronized over the transition period?Exhange rate stabilization vs lost of monetary poliy in�ueneon in�ationInterest rate gets more orrelated with the hanges in theexhange rate over the transition period
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Correlation evolutionCorrelation: Foreign in�ation rate
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Correlation evolutionCorrelation: Foreign in�ation rate
5 9 13

−0.1

−0.05

0

0.05

0.1

0.15

0.2

0.25

Co
rre

la
tio

n

Periods

Nominal int. rate

5 9 13
0.1

0.15

0.2

0.25

0.3

Co
rre

la
tio

n

Periods

CPI inflation

5 9 13
0.15

0.155

0.16

0.165

0.17

0.175

0.18

0.185

0.19

0.195

Co
rre

la
tio

n

Periods

Output

5 9 13
−0.35

−0.3

−0.25

−0.2

−0.15

−0.1

−0.05

0

0.05

Co
rre

la
tio

n

Periods

∆ e

F. Brázdik Announed regime swith 29 / 35



Correlation evolutionCorrelation: Foreign interest rate
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Correlation evolutionCorrelation: Foreign output
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Correlation evolutionCorrelation: Domesti interest rate
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Correlation evolutionPoliy impliations
In�uene of monetary poliy on in�ation and output

◮ The in�ation-interest rate orrelation drops mainly in the initialand late phase of the transition.
◮ Monetary poliy gains ontrationary power towards the end ofthe transition

⋆ Inrease in interest rate signals to depreiation under thepost-transition regimeConsistently with the experiment design the interest rate -exhange rate orrelation inreases
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ConlusionConlusion
Goals:Alternative approah to modeling of regime swith is presentedEvolution of maroeonomi stability is evaluatedOptimal poliy for transitionFuture researh:Extended model: non-linear e�ets, announement unertainty
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AppendixMoments omparison 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 0.11Foreign 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 -0.02
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