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Regime Switching DSGE Model

Markov switching variables govern

1 time variation in shock variances

2 time variation in the behavior of the Federal Reserve
• changes in Taylor-rule paramters
• agents are aware of this and take it into account when forming

expectations



Standard New-Keynesian Setup

Model very similar to Christiano, Eichenbaum & Evans (2005):

Monopolistic Competition and Price Indexation:

• Labor Markets

• Intermediate Goods Market

Households:

• Standard utility function

• Habit formation in consumption



Regime switching

ξvot : governs switching in volatility shocks

ξspt : governs switching in Taylor rule parameters



Monetary Policy
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εR,t : monetary policy shock

σR (ξ
vo
t ): standard deviation of monetary policy shock

φπ(ξ
sp
t ): response to inflation

φy (ξ
sp
t ): response to output

exp{µ∗z}: steady-state gross growth rate of the economy.



Linearized DSGE Equations

Γ0(ξ
sp
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St : contain the endogenous variables

εt : contain the exogenous variables

θsp: contains all the structural parameters

ηt : are the expectational errors

⇒ because of the regime switching nature, standard DSGE
solution methods do not apply



Solving DSGE Models with Regime Switching

Farmer, R. E. A., Waggoner, D. and Zha, T.

• Minimal State Variable Solutions to Markov-Switching
Rational Expectations Models

Foerster, A., Rubio-Raḿırez, J. F., Waggoner, D. and Zha, T.

• Perturbation Methods for Markov-Switching Models,



The state space solution takes the form of a regime-switching VAR.

St = T (ξspt , θsp,Hsp)St−1 + R(ξspt , θspt ,Hsp)Q(ξvot , θvo)εt

Hsp is transition matrix of switching variable that governs changes
in Taylor-rule parameters

• Why does this appear in the law of motion for St?

• Why doesn’t Hvo appear here?



Estimation

What algorithm would you use to estimate this?

St = T (ξspt , θsp,Hsp)St−1 + R(ξspt , θspt ,Hsp)Q(ξvot , θvo)εt

Does the standard Gibbs Sampler outlined in lecture notes apply?



Data

6 observables

1 Real per capita GDP

2 Real per capita Consumption

3 Real per capita Investment

4 Price of Investment

5 GDP Deflator Inflation

6 Fed Funds Rate

1954:Q3 to 2009:Q2



Smoothed Probabilities



Parameter Estimates



Counterfactual

Figure: Counterfactual simulation based on the Hawk regime being in
place over the entire sample.



The Eagle Regime

The Eagle regime relative to hawk regime

• response to inflation is assumed to be twice as large

• response to output is assumed to be twice as large



Belief Counterfactual

• the Eagle regime never occurs over the sample, but I assume
that when agents observe the Dove regime, they regard the
Eagle regime as a likely alternative scenario and they put a
relatively large probability on its occurrence.

• It is a regime that occurs with high probability after a period
of dovish monetary policy in order to restore credibility and
return to the ordinary active regime.



Belief Counterfactual 1

Figure: Counterfactual simulation based on having a very hawkish regime,
the Eagle regime, that receives a very high probability whenever the Dove
regime is in place, even if it never occurred in the sample.



Belief Counterfactual 2

Figure: Counterfactual simulation in which the Hawk regime is replaced
with the Eagle regime and the persistence of the Dove regime is
decreased by 30%.



Counterfactual

Figure: Counterfactual simulation in which the Hawk regime is replaced
with the Eagle regime and the persistence of the Dove regime is
decreased by 30%.



Four main results:

1) for the volatility of in.ation a change in monetary policy is more
important than a change in the volatility of the structural shocks,
whereas the opposite is true for all other variables.

2) a more hawkish monetary policy implies an overall reduction in
the volatility of the macroeconomy

3) the Eagle on stage counterfactual delivers gains in the volatility
of in.ation that are in line with the ones implied by a change in
monetary policy (compare Ha,Hv with DoE,Hv).

4) gains from the beliefs counterfactual are larger when the
economy is under the Dove regime,



Conclusion

if agents had put a large probability on the appointment of a very
conservative Chairman, inflation would have been significantly
lower.

Moreover, the cost in terms of output and consumption would
have been reduced


