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Regime Switching DSGE Model

Markov switching variables govern

1 time variation in shock variances
• governed by regime switching variable s∗t

2 time variation in the inflation target
• governed by regime switching variable st



Standard New-Keynesian Setup

Monopolistic Competition and Price Indexation:

• Labor Markets

• Intermediate Goods Market

Households:

• Standard utility function

• Habit formation in consumption



Shocks

1) Price Markup

2) Wage Markup

3) Technology

4) Preference shock (Household Discount Factor Shock)

5) Investment specific technology

6) Capital depreciation

7) Government spending

8) Monetary policy



Capital Depreciation Shock
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Monetary Policy Rule

Rt = ρrRt−1 + (1− ρr ) [φπ(πt − π∗(st) + φyyt)] + σr (s
∗
t )εrt



Solution of DSGE Model

How do we solve a DSGE model with regime switching?

1) Linearize around steady-state

• Time-varying variances don’t matter for agent’s decisions

2) Inflation target only shows up in constant term

• Can be accommodated into a linear framework

⇒ Standard solution methods for linearized DSGE models apply
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Solution of DSGE Model

Consider two regimes for inflation target:

Write the inflation target as

π∗(st) = [π∗(1)π∗(2)] est (1)

where

est =

(
1{st=1}
1{st=2}

)
Then we can write est as an AR(1) process

est = Qest−1 + νt (2)

where Q is the transition matrix of st



Solution of DSGE Model

We can just substitute (1) into the monetary policy rule

Rt = ρrRt−1 + (1− ρr ) [φπ(πt − π∗(st) + φyyt)] + σr (s
∗
t )εrt

and add (2) as an extra equation to our model.



Solution of DSGE Model

Solution is of the following form

ft = c(st) + Fft−1 + C (s∗t )εt

Estimation: How would you estimate this model?



Data

8 observables

1 Real per capita GDP

2 Real per capita Consumption

3 Real per capita Investment

4 Real Wages

5 Per capita Hours

6 GDP Deflator

7 Fed Funds Rate

8 Investment-specific technology: ”inverse of the relative
price of investment”



Figure : v: variance, c: inflation target, 2c2v: 2 regime switching
variables



Inflation Target

In DSGE-2cv, inflation target is

• 2.18% for one regime

• 1.70% for the other regime.

In DSGE-2c2v, inflation target is

• 2.4% for one regime

• 2.1% for the other regime.

⇒ Difference not quantitatively important



Figure : Posterior probabilities of the less volatile regime (the second
regime) for the DSGE-2v model



Figure : Posterior probabilities of the high-inflation-target regime for the
DSGE-2c



Figure : Counterfactual paths of inflation simulated from the DSGE-2c
model when the inflation target was fixed atthe low-target regime (the
dashed line) and at the high-target regime (the dotted line) throughout
the sample.





the monetary policy shock (MP),
the price-markup shock (PM),
the wage-markup shock (WM),
the government spending shock (GS),
the neutral technology shock (Ntech),
the preference shock (Pref),
the biased technology shock (Btech),
the depreciation shock (Dep).

”capital depreciation shocks, neutral technology shocks, and wage
markup shocks account for 70% - 80% of the fluctuations in
output, investment, hours, and inflation under each regime for the
forecast horizons beyond eight quarters.”



Figure : Impulse response to depreciation shock



What is a shock to capital depreciation?

”shock to the depreciation rate represents destruction of capital
and therefore resembles a shock to the quality of capital”

”In each period, as a fraction of goods becomes obsolete randomly,
the capital used to produce those obsolete goods becomes
worthless. In aggregate, the law of motion for capital would
feature a depreciation shock”
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Figure : Historical paths of depreciation shocks and the spread between
the Baa corporate and the 10-year treasury yields.



”Our estimation indicates that heteroskedasticity in shock
disturbances is crucial for the model’s empirical fit and that
changes in shock variances tend to take place simultaneously
rather than independently.”

• But we assume that these shocks are uncorrelated, so what is
going on here?

”The depreciation shock, along with the standard TFP shock and
the wage-markup shock, is an important driving source of
business-cycle fluctuations in the U.S. economy.”


