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What | Do

Standard New Keynesian model.
> Unobserved monetary policy regime.

> Signal extraction problem.

Insights:
> Contractionary effects of increases in MPU.
> As documented by Husted et al. (2019).

> Lower sensitivity to monetary regime changes.



The Model



Key Inter-temporal Equations

Euler equation for one-period bonds:
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Monetary Policy

Inflation targeting with time-varying inflationary stance:
re = max[L, pre—1 + (1 — p)(F+ deme1) + ue] .

¢+ follows a 2-state Markov chain with transition matrix P.
> Active regime: ¢y > 1.
> Passive regime: ¢; < 1.

us ~ N(0,02) intra-regime shifts in policy.

Similar to Leeper and Zha (2003) and Bianchi and Melosi (2018).



Expectations Formation |

Full information benchmark.

» Households and firms do observe ¢;.

Limited information scenario.
» Households and firms do not observe ¢, for u; blurs it.
> Hamilton (1989) filter yields:
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> Weight each realisation of ¢; by its conditional likelihood ]
[Richter and Throckmorton (2015)].



Expectations Formation Il

Under full information, given ¢ = ¢;:

Model Normal pdf
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Under limited information, given AL:

H H ~
B [F(ccrnxd] = 500D piy [ Flxeon, xe)d(uesn)dus.
=L j=L e

Beliefs



Expectations Formation IlI

The unobserved monetary regime generates forecast errors.

> These errors distort current decisions via the three
inter-temporal conditions.

With accurate beliefs, both economies behave identically.

> Deviations from Rational Expectations are a function of how
far agents’ beliefs are from the truth.

With A} < 1, limited information smooths expectations.

> Agents put weight on choices they would make in either
regime.



Measuring Monetary Policy Uncertainty (MPU)

Hamilton filter gives A} for i € {L, H}.
Al = 0.5 — total uncertainty; \i = 1 — total certainty.

| follow Richter and Throckmorton (2015), and measure
uncertainty as:

VOB /3, (A - 05p2
Ce = /o5 ;

which ranges from 0 (total certainty) to 1 (total uncertainty).



Calibration and Model Solution



Calibration and Model Solution

Table 1: Parameter values.

Symbol Value Symbol Value
Taste and technology Monetary policy
Discount factor B 0.99 Smoothness parameter P 0.60
Inv. Inter. elasticity w 1.00 Passive regime b 0.20
Inverse Frisch elasticity n 1.00 Active regime o 2.00
Leisure parameter X 6.88 Trans. probability matrix PL,L 0.70
Elasticity of substitution € 10.0 Trans. probability matrix PH,H 0.85
Price adjustment P 105 STD discretionary shock (%) ou 0.10
Capital’s share of output a 0.33
Capital depreciation (%) § 2.50
Capital Adjustment cost 0% 6.00

Remarks:

>

|
>
|

Deviations from Taylor principle are short, yet pronounced.

The ergodic mean of ¢; is larger than 1.

Beliefs are often close to reality.

Movements in {; resemble those observed in US data.

Model solution: textbook projection method.

> Chebyshev polynomials.

> Orthogonal collocation.



The Real Effects of Increases in MPU



Understanding the Mechanism |

Using simulated data, | estimate:
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{8h} -0 is the Local Projection IRF of Z with respect to Ce.
» Z deviates from its SS level by 3,% for every extra unit of (;.

Recall that, on impact, (; does not react to changes in economic
activity.



Understanding the Mechanism Il

Figure 1: Impulse responses to a one-standard deviation increase in MPU.
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Impulse response computed via Jorda (2005) Local Projection methods.



Sensitivity Analysis

Table 2: Impact response to a one-standard deviation increase in MPU.

Capital adjustment cost

=2 ~ = 6 (baseline) ~v=10
Panel A
Investment -1.70 -1.19 -0.14
Consumption -0.12 -0.15 -0.04
Inflation -0.10 -0.08 -0.02
Output -0.43 -0.34 -0.06
Price adjustment cost
P =70 1) = 105 (baseline) ¢ = 140
Panel B
Investment -0.49 -1.19 -1.19
Consumption -0.07 -0.15 -0.15
Inflation -0.02 -0.08 -0.07
Output -0.16 -0.34 -0.35
Inverse elasticity of intertemporal substitution
w =1 (baseline) w=3 w=38
Panel C
Investment -1.19 -0.92 -0.48
Consumption -0.15 -0.05 0.00
Inflation -0.08 -0.08 0.02

Output -0.34 -0.23 -0.10




Limited Information and the Transmission
Mechanism



Growth Rates and Regime Changes |

On a long simulation, | identify all quarters featuring a regime
change.

| then compare the absolute value of the growth rate of output and
inflation with their unconditional means.

Formally, | first identify all periods t* in which ¢« = ¢; and
¢ee—1 = ¢j for i # j, where i,j € {L, H}. Next, | compute:

_ mean [[log(x¢) — log(x¢+—1)]]
mean [|log(x:) — log(xt—1)[] ’

x =

where x = {Y, 7}



Growth Rates and Regime Changes ||

Table 3: Growth rates and regime changes.

Rational Expectations Limited Information
Unconditional Conditional on
High ¢ Low (¢
Output, 7, 2.45 1.49 1.31 1.69
Inflation, nx 2.74 1.84 1.35 2.40

In column 4 (5), the numerator of 7, is conditioned on (; being higher (lower) than its 0.8 (0.2)

percentile.

Learning makes the economy less sensitive to changes in the
central bank’s reaction function.

» In line with Bloom et al. (2018).



Concluding Remarks



Concluding Remarks

New Keynesian model with unobserved monetary regime changes.

Insights:
> Negative effects of increases in MPU.

> Lower sensitivity to monetary regime changes.

Fruitful areas of research:
» Uncertainty and unconventional monetary policy measures.

> Uncertainty and rules-versus-discretion debate.



Beliefs and MPU index

Figure 2: Belief's accuracy.

Table 4: Moments of MPU index.
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