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This Paper

1. Evidence of information frictions in leading MP instruments

2. Identification robust to information frictions

. MP Information Effect/Signalling Channel
(Melosi 2014, Tang 2015, Nakamura and Steinsson 2017)

. Consistent with models of imperfect information
(Mankiw and Reis, 2002, Woodford, 2001, Sims, 2003)

3. Bayesian Local Projections (BLP)

. Robust to model misspecification

l

Following a Contractionary Monetary Policy Shock
economic activity and prices contract: no puzzles

[.] 3/17



This Paper

1. Evidence of information frictions in leading MP instruments

2. Identification robust to information frictions

. MP Information Effect/Signalling Channel
(Melosi 2014, Tang 2015, Nakamura and Steinsson 2017)

. Consistent with models of imperfect information
(Mankiw and Reis, 2002, Woodford, 2001, Sims, 2003)

3. Bayesian Local Projections (BLP)

. Robust to model misspecification

l

Following a Contractionary Monetary Policy Shock
economic activity and prices contract: no puzzles

[.] 3/17



This Paper

1. Evidence of information frictions in leading MP instruments

2. Identification robust to information frictions

. MP Information Effect/Signalling Channel
(Melosi 2014, Tang 2015, Nakamura and Steinsson 2017)

. Consistent with models of imperfect information
(Mankiw and Reis, 2002, Woodford, 2001, Sims, 2003)

3. Bayesian Local Projections (BLP)

. Robust to model misspecification

l

Following a Contractionary Monetary Policy Shock
economic activity and prices contract: no puzzles

[.] 3/17



This Paper

1. Evidence of information frictions in leading MP instruments

2. Identification robust to information frictions

. MP Information Effect/Signalling Channel
(Melosi 2014, Tang 2015, Nakamura and Steinsson 2017)

. Consistent with models of imperfect information
(Mankiw and Reis, 2002, Woodford, 2001, Sims, 2003)

3. Bayesian Local Projections (BLP)

. Robust to model misspecification

l

Following a Contractionary Monetary Policy Shock
economic activity and prices contract: no puzzles

[.] 3/17



The Identification Problem

. Interest rate hike to informationally constrained agents

1. MP shock
=⇒ lower output and inflation

2. Endogenous reaction to demand shocks
=⇒ higher output and inflation

. Sluggish adjustment to new information

. Market surprises blend MP shocks with current and past macro
shocks!
=⇒ price and output puzzles
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The HF Identification

expectation revision

Ft̄xt − F
¯
txt︸ ︷︷ ︸

Exp. Revision at t

= κx(Ft−1xt − Ft−1xt)︸ ︷︷ ︸
Exp. Revision at t−1

+ κξξt︸ ︷︷ ︸
Shocks

+κν
[
νcb,

¯
t − (1−K1)ρνcb,t−1

]
︸ ︷︷ ︸

CB’s Aggregate Noise

+ κz
{
zt − ρ(K1 −Kcb)zt−1 + (1−K1)(1−Kcb)ρ2zt−2

}
︸ ︷︷ ︸

MP Shocks

[.] 5/17



The HF Identification

expectation revision

Ft̄xt − F
¯
txt︸ ︷︷ ︸

Exp. Revision at t

= κx(Ft−1xt − Ft−1xt)︸ ︷︷ ︸
Exp. Revision at t−1

+ κξξt︸ ︷︷ ︸
Shocks

+κν
[
νcb,

¯
t − (1−K1)ρνcb,t−1

]
︸ ︷︷ ︸

CB’s Aggregate Noise

+ κz
{
zt − ρ(K1 −Kcb)zt−1 + (1−K1)(1−Kcb)ρ2zt−2

}
︸ ︷︷ ︸

MP Shocks

[.] 5/17



The HF Identification

expectation revision

Ft̄xt − F
¯
txt︸ ︷︷ ︸

Exp. Revision at t

= κx(Ft−1xt − Ft−1xt)︸ ︷︷ ︸
Exp. Revision at t−1

+ κξξt︸ ︷︷ ︸
Shocks

+κν
[
νcb,

¯
t − (1−K1)ρνcb,t−1

]
︸ ︷︷ ︸

CB’s Aggregate Noise

+ κz
{
zt − ρ(K1 −Kcb)zt−1 + (1−K1)(1−Kcb)ρ2zt−2

}
︸ ︷︷ ︸

MP Shocks

[.] 5/17



The HF Identification

expectation revision

Ft̄xt − F
¯
txt︸ ︷︷ ︸

Exp. Revision at t

= κx(Ft−1xt − Ft−1xt)︸ ︷︷ ︸
Exp. Revision at t−1

+ κξξt︸ ︷︷ ︸
Shocks

+κν
[
νcb,

¯
t − (1−K1)ρνcb,t−1

]
︸ ︷︷ ︸

CB’s Aggregate Noise

+ κz
{
zt − ρ(K1 −Kcb)zt−1 + (1−K1)(1−Kcb)ρ2zt−2

}
︸ ︷︷ ︸

MP Shocks

[.] 5/17



The HF Identification

expectation revision

Ft̄xt − F
¯
txt︸ ︷︷ ︸

Exp. Revision at t

= κx(Ft−1xt − Ft−1xt)︸ ︷︷ ︸
Exp. Revision at t−1

+ κξξt︸ ︷︷ ︸
Shocks

+κν
[
νcb,

¯
t − (1−K1)ρνcb,t−1

]
︸ ︷︷ ︸

CB’s Aggregate Noise

+ κz
{
zt − ρ(K1 −Kcb)zt−1 + (1−K1)(1−Kcb)ρ2zt−2

}
︸ ︷︷ ︸

MP Shocks

[.] 5/17



Testing for Information Frictions #1

FF4t FF4GK
t MPNt

AR(4) 2.219
[0.272]*

10.480
[0.000]***

16.989
[0.000]***

Greenbook
Forecast

2.287
[0.011]**

3.377
[0.000]***

–

Greenbook
Revision

2.702
[0.007]***

3.719
[0.000]***

–

R2 0.021 0.080 0.129 0.142 0.068 0.100 0.237 – –

N 230 238 238 230 238 238 207 – –
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Testing for Information Frictions #2

FF4t FF4GK
t MPNt

f1,t−1 -0.012 [-1.97]* -0.011 [-2.74]*** -0.103 [-4.13]***

f2,t−1 0.001 [0.38] 0.004 [1.79]* -0.005 [-0.45]

f3,t−1 0.002 [0.41] -0.001 [-0.23] -0.035 [-2.21]**

f4,t−1 0.015 [2.09]** 0.008 [1.92]* 0.068 [2.71]***

f5,t−1 0.002 [0.26] 0.001 [0.12] 0.017 [0.61]

f6,t−1 -0.011 [-2.19]** -0.007 [-2.58]** 0.008 [0.57]

f7,t−1 -0.010 [-1.69]* -0.006 [-1.40] -0.053 [-2.85]***

f8,t−1 -0.001 [-0.35] 0.001 [0.32] -0.042 [-2.38]**

f9,t−1 -0.002 [-0.59] -0.002 [-0.53] -0.037 [-1.65]

f10,t−1 0.004 [0.75] 0.000 [-0.03] -0.030 [-2.54]**

R2 0.073 0.140 0.202
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Monetary Policy Instrument
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−0.4

−0.2
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Market−Based Surprise FF4
t

Monetary Policy Instrument MPI
t

mpst = α0 +

p∑
i=1

αimpst−i + %F
cb
t uq+0

+

3∑
j=−1

ρjF
cb
t xq+j +

2∑
j=−1

θj
[
F

cb
t xq+j − F

cb
t−1xq+j

]
+MPIt

[.] 8/17



Puzzles #1: Identification

Industrial Production
%
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The Bias-Variance Tradeoff

var-irfs

yt+1 = Byt + ut+1

IRFV ARh = BhA−1
0

. optimal and consistent only if
the VAR captures the DGP

lp-irfs

yt+h = B̃(h)yt + vt+h

IRFLPh = B̃(h)A−1
0

. robust to misspecification but
high estimation uncertainty

. Selecting between the two methods: empirical problem choosing between
bias and estimation variance...
(Schorfheide, 2005)

l
standard tradeoff in Bayesian estimation!
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BLP: Intuition

. Discipline LP with VAR prior on pre-sample

blp posterior mean

B
(h)
BLP ∝

(
X ′X +

[
Ω

(h)
0 (λ(h))

]−1
)−1(

(X ′X)B
(h)
LP +

[
Ω

(h)
0 (λ(h))

]−1

BhV AR

)

. λ(h) optimally spans between VAR and LP
(Giannone, Lenza, and Primiceri, 2015)

1. λ(h) → 0 =⇒ B
(h)
BLP → BhV AR

2. λ(h) →∞ =⇒ B
(h)
BLP = B

(h)
LP
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Optimal Shrinkage
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BLP: Priors

blp prior

Σ(h)
v |γ(h) ∼ IW

(
Ψ

(h)
0 , d0

)
β(h)|Σ(h)

v , γ(h) ∼ N
(
β
(h)
0 ,Σ(h)

v ⊗ Ω
(h)
0 (λ(h))

)

. Macro variables’ behaviour is approximately linear and
described by a VAR(p)
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BLP: Priors
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Σ(h)
v |γ(h) ∼ IW

(
Ψ

(h)
0 , d0

)
β(h)|Σ(h)

v , γ(h) ∼ N
(
β
(h)
0 ,Σ(h)

v ⊗ Ω
(h)
0 (λ(h))

)

. Macro variables’ behaviour is approximately linear and
described by a VAR(p)

. Conjugate priors centred around iterated VAR(p) (pre-sample)

β
(h)
0 = β

(0,h)
T0

= vec
(
b
(0,h)
T0

)
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BLP: Priors

blp prior

Σ(h)
v |γ(h) ∼ IW

(
Ψ

(h)
0 , d0

)
β(h)|Σ(h)

v , γ(h) ∼ N
(
β
(h)
0 ,Σ(h)

v ⊗ Ω
(h)
0 (λ(h))

)

. Macro variables’ behaviour is approximately linear and
described by a VAR(p)

. Tightness of prior regulated by λ(h)

λ(h) ∼ Γ
(
k(h), θ(h)

)
[.] 13/17



BLP: Posterior

blp posterior

Σ(h)
ε |γ(h), y ∼ IW

(
Ψ(h), d

)
β(h)|Σ(h)

ε , γ(h), y ∼ N
(
β̃(h),Σ(h)

ε ⊗ Ω(h)
)

Misspecified parametric model:

. Likelihood is asymptotically Gaussian and centred at the MLE

. Posterior variance-covariance is underestimated

. Inference based on an ‘artificial’ Gaussian posterior centred at
the MLE with HAC covariance matrix (Müller, 2013)

[.] 14/17



BLP: Posterior

blp posterior

Σ(h)
ε |γ(h), y ∼ IW

(
Ψ(h), d

)
β(h)|Σ(h)

ε , γ(h), y ∼ N
(
β̃(h),Σ(h)

ε ⊗ Ω(h)
)

Misspecified parametric model:

. Likelihood is asymptotically Gaussian and centred at the MLE

. Posterior variance-covariance is underestimated

. Inference based on an ‘artificial’ Gaussian posterior centred at
the MLE with HAC covariance matrix (Müller, 2013)

[.] 14/17



BLP: Posterior

blp posterior

Σ
(h)
ε,HAC |γ

(h), y ∼ IW
(

Ψ
(h)
HAC , d

)
,

β(h)|Σ(h)
ε,HAC , γ

(h), y ∼ N
(
β̃(h),Σ

(h)
ε,HAC ⊗ Ω(h)

)

Misspecified parametric model:

. Likelihood is asymptotically Gaussian and centred at the MLE

. Posterior variance-covariance is underestimated

. Inference based on an ‘artificial’ Gaussian posterior centred at
the MLE with HAC covariance matrix (Müller, 2013)

[.] 14/17



Puzzles #2: Specifications

Industrial Production
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Large(r) Information Set:

Industrial Production
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Large(r) Information Set: Real Activity

Industrial Production
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Large(r) Information Set: Real Activity
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Large(r) Information Set: Prices
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Large(r) Information Set: Prices
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Large(r) Information Set: Credit

Industrial Production
%

 p
oi

nt
s

 0  6 12 18 24
−3

−2

−1

0

Business Inventories

 0  6 12 18 24

−1.5

−1

−0.5

0

Capacity Utilization

 0  6 12 18 24

−1.5
−1

−0.5
0

0.5

Unemployment Rate

 0  6 12 18 24

0

0.2

0.4

Average Weekly Hours Mfg

 0  6 12 18 24

−0.2

0

0.2
CPI All

 0  6 12 18 24

−0.8
−0.6
−0.4
−0.2

0

PCE Deflator

 0  6 12 18 24
−0.4

−0.2

0

0.2

Average Earnings Manufacturing

 0  6 12 18 24
−0.04

−0.02

0

0.02

Consumption Durable

 0  6 12 18 24

−2

0

2

4
Consumption Nondurable

 0  6 12 18 24
−0.4
−0.2

0
0.2
0.4
0.6

Housing Starts

 0  6 12 18 24

−20

−10

0

Building Permits

 0  6 12 18 24

−20

−10

0

Real Personal Income

 0  6 12 18 24

−0.6
−0.4
−0.2

0
0.2

Business Loans

 0  6 12 18 24

−3

−2

−1

0

Consumer Loans

 0  6 12 18 24

−1

0

1

OECD Exports

 0  6 12 18 24

−8
−6
−4
−2

0

OECD Imports

 0  6 12 18 24

−8
−6
−4
−2

0
2

M2 Money Stock

 0  6 12 18 24
−1

−0.5

0
1Y T−Bond

 0  6 12 18 24
−0.5

0

0.5

1
Term Spread 10Y−1Y

 0  6 12 18 24

−0.6
−0.4
−0.2

0
0.2

S&P 500

 0  6 12 18 24

−15

−10

−5

0

House Price Index

 0  6 12 18 24
−2

−1

0

BIS Real EER

 0  6 12 18 24
−2

0
2
4
6
8

GZ Excess Bond Premium

 0  6 12 18 24
−0.2

0
0.2
0.4
0.6

BAA−AAA Spread

 0  6 12 18 24
−0.2

0

0.2

Mortgage Spread

horizon
 0  6 12 18 24

0

0.2

0.4

Industrial Production

%
 p

oi
nt

s

 0  6 12 18 24
−3

−2

−1

0

Business Inventories

 0  6 12 18 24

−1.5

−1

−0.5

0

Capacity Utilization

 0  6 12 18 24

−1.5
−1

−0.5
0

0.5

Unemployment Rate

 0  6 12 18 24

0

0.2

0.4

Average Weekly Hours Mfg

 0  6 12 18 24

−0.2

0

0.2
CPI All

 0  6 12 18 24

−0.8
−0.6
−0.4
−0.2

0

PCE Deflator

 0  6 12 18 24
−0.4

−0.2

0

0.2

Average Earnings Manufacturing

 0  6 12 18 24
−0.04

−0.02

0

0.02

Consumption Durable

 0  6 12 18 24

−2

0

2

4
Consumption Nondurable

 0  6 12 18 24
−0.4
−0.2

0
0.2
0.4
0.6

Housing Starts

 0  6 12 18 24

−20

−10

0

Building Permits

 0  6 12 18 24

−20

−10

0

Real Personal Income

 0  6 12 18 24

−0.6
−0.4
−0.2

0
0.2

Business Loans

 0  6 12 18 24

−3

−2

−1

0

Consumer Loans

 0  6 12 18 24

−1

0

1

OECD Exports

 0  6 12 18 24

−8
−6
−4
−2

0

OECD Imports

 0  6 12 18 24

−8
−6
−4
−2

0
2

M2 Money Stock

 0  6 12 18 24
−1

−0.5

0
1Y T−Bond

 0  6 12 18 24
−0.5

0

0.5

1
Term Spread 10Y−1Y

 0  6 12 18 24

−0.6
−0.4
−0.2

0
0.2

S&P 500

 0  6 12 18 24

−15

−10

−5

0

House Price Index

 0  6 12 18 24
−2

−1

0

BIS Real EER

 0  6 12 18 24
−2

0
2
4
6
8

GZ Excess Bond Premium

 0  6 12 18 24
−0.2

0
0.2
0.4
0.6

BAA−AAA Spread

 0  6 12 18 24
−0.2

0

0.2

Mortgage Spread

horizon
 0  6 12 18 24

0

0.2

0.4

[.] 16/17



Large(r) Information Set: Credit
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What are the Effects of Monetary Policy?

. We contribute to the debate with

1. a novel flexible econometric method that optimally bridges
between VARs with LPs

2. an identification strategy that is coherent with
imperfect/asymmetric information

. We find that following a monetary tightening:

1. economic activity and prices contract – no puzzles

2. firms and households lending cools down, borrowing costs rise and
so do corporate spreads

3. expectations move in line with fundamentals

4. the slope of the yield curve flattens, and equity prices fall

5. finally, the currency appreciates
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Additional Slides
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Testing for Information Frictions #2

FF4t FF4GK
t MPNt MPIt

f1,t−1 -0.012
[-1.97]*

-0.011
[-2.74]***

-0.103
[-4.13]***

0.006
[0.98]

f2,t−1 0.001
[0.38]

0.004
[1.79]*

-0.005
[-0.45]

0.005
[1.56]

f3,t−1 0.002
[0.41]

-0.001
[-0.23]

-0.035
[-2.21]**

0.001
[0.29]

f4,t−1 0.015
[2.09]**

0.008
[1.92]*

0.068
[2.71]***

0.005
[0.70]

f5,t−1 0.002
[0.26]

0.001
[0.12]

0.017
[0.61]

0.008
[1.18]

f6,t−1 -0.011
[-2.19]**

-0.007
[-2.58]**

0.008
[0.57]

-0.008
[-1.63]

f7,t−1 -0.010
[-1.69]*

-0.006
[-1.40]

-0.053
[-2.85]***

-0.004
[-0.54]

f8,t−1 -0.001
[-0.35]

0.001
[0.32]

-0.042
[-2.38]**

-0.001
[-0.15]

f9,t−1 -0.002
[-0.59]

-0.002
[-0.53]

-0.037
[-1.65]

0.000
[0.07]

f10,t−1 0.004
[0.75]

0.000
[-0.03]

-0.030
[-2.54]**

-0.003
[-0.70]

R2 0.073 0.140 0.202 0.033
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BLP: Hyperprior

λ(h) ∼ Γ
(
k(h), θ(h)

)
. mode = 0.4

. standard deviation = logistic function over h
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BLP: Hyperprior

λ(h) ∼ Γ
(
k(h), θ(h)

)
. mode = 0.4

. standard deviation = logistic function over h
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mp shocks – 1979 to 2014
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VAR, LP, BLP on Simulated Data from JPT (2010)

. True model: n = 7, p = 5. Estimated models: n = 6, p = 1
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VAR, LP, BLP on Simulated Data from JPT (2010)

. True model: n = 7, p = 5. Estimated models: n = 3, p = 1
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