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Motivation

Global �nancial crisis ) Binding ZLB ) Unconventional monetary
policies (UMPs)

How e¤ective have UMPs been at getting around the ZLB constraint?
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Motivation

Global �nancial crisis ) Binding ZLB ) Unconventional monetary
policies (UMPs)

How e¤ective have UMPs been at getting around the ZLB constraint?

"The ZLB Irrelevance Hypothesis": the economy�s performance has not
been a¤ected by the ZLB constraint

) no increase in volatility
) no change in the response of macro variables to shocks

This is indeed what we �nd
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Related Literature

Papers estimating the e¤ects of QE and forward guidance:

Krishnamurthy and Vissing-Jorgensen (2011), Hamilton and Wu (2012),
D�Amico and King (2013, 2017), Andrade et al. (2016), Swanson (2017),
Greenlaw et al. (2018), etc., etc..

Papers assessing "irrelevance":

Swanson and Williams (2014): response of yields to news
Wu and Xia (2016), Wu and Zhang (2017): shadow rate approach
Christiano et al. (2014), Gust et al. (2017): counterfactuals using a DSGE
model
...
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Our Approach

Changes in macro volatility during the binding ZLB period

Changes in response to shocks: TVC-SVAR analysis

Comparison to predictions of a baseline macro model

Davide Debortoli, Jordi Galí, Luca Gambetti () (Ir)Relevance of the ZLB March 2019 5 / 21







Figure 1. Macroeconomic Volatility and the ZLB 



Figure 1X. Macroeconomic Volatility and the ZLB 
Extended Sample Period 



A Baseline Nonlinear NK Model: Equilibrium Conditions

Private sector block:

bπt = βEtfbπt+1g+ κbyt
byt = Etfbyt+1g � (it �Etfπt+1g � zt )

where
zt = ρt + ηt

ηt = ρηηt�1 + ε
η
t

ρt 2 fρ, ρLg � Markov
Baseline interest rate rule

it = max
h
0, φi it�1 + (1� φi )(ρ+ π + φπbπt + φy∆byt )i

Long-term rate:
iLt = (1� βγ)it + βγEtfiLt+1g
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A Baseline Nonlinear NK Model: Calibration

Preferences: ϕ = 1 , ε = 6

Technology: α = 0.25

Calvo parameter θ = 3/4
Policy rule: φπ = 1.5 , φy = 0.5, φi = 0.7, π = 0.005

Long-term bond: γ = 0.975 () 40 quarters)

Exogenous processes:

ρη = 0.8, ση = 0.001 ) σ(∆yt ) = 0.007 (' GM period)
ρ = 0.005 , ρL = �0.01
qNN = 0.994 and qLL = 0.66
) incidence every 140 quarters, average duration of 3 quarters, and �4.0
percent impact on output
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A Baseline Nonlinear NK Model: Montecarlo Simulations

Relative standard deviations

Volatility regressions
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Figure 2. The Impact of a Binding ZLB on the Dynamic Effects of a Demand Shock 
Baseline Interest Rate Rule 







Figure 3. Macroeconomic Volatility and the ZLB: Model Simulations 
Baseline Interest Rate Rule 



Empirical Model

Primiceri (2005)

Reduced form TVC-VAR speci�cation

xt = A0,t +A1,txt�1 +A2,txt�2 + ...+Ap,txt�p + ut

where Efutu0tg = Σt and
ut � Qtεt

with Efεtε
0
tg = I and Efεtε

0
t�kg = 0 for k 6= 0

) QtQ0t = Σt
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Empirical Model

Evolution of coe¢ cients:

θt = θt�1 +ωt

where θt = vec(A0t ) with At = [A0,t ,A1,t ...,Ap,t ].

Letting Σt = FtDtF0t with Ft lower triangular and Dt diagonal,

log σt = log σt�1 + ζt .

φi ,t = φi ,t�1 + νi ,t

where φi ,t is the ith row of F
�1
t and σt contains the diagonal elements of

D1/2
t
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Empirical Model

Reduced form (local) TVC-MA representation:

xt = µt +Bt (L)ut

Structural (local) TVC-MA representation:

xt = µt +Ct (L)εt

where Ct (L) � Bt (L)Qt
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Empirical Model

Speci�cation
xt = [∆(yt � nt ), nt , πt , iLt ]

0

Identi�cation: combination of long-run and sign restrictions on
comovements at a one-year horizon

(i) Technology shocks: source of the unit root in labor productivity
(ii) Demand shocks: positive comovement among yt , πt and iLt
(iii) Monetary policy shocks: positive comovement between yt and πt ,
negative with iLt
(iv) Transitory supply shocks: negative comovement between yt and πt
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Data

Sample period: 1953Q1-2015Q4

yt : (log) output nonfarm business sector, normalized by population.

nt : (log) hours of all persons (nonfarm), normalized by population

πt : GDP de�ator in�ation
iLt : 10-year Treasury bond yield
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Evidence: Average Impulse Responses

Pre-ZLB (2002Q1-2008Q4) vs. ZLB (2009Q1-2015Q4)
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Figure 4a. Dynamic Responses: The Impact of the Binding ZLB 
Short sample 

blue: 2002Q1-2008Q4     red: 2009Q1-2015Q4 



Figure 4B. Dynamic Response Differentials: The Effect of the Binding ZLB 
 Short sample 



Evidence: Average Impulse Responses

Pre-ZLB (2002Q1-2008Q4) vs. ZLB (2009Q1-2015Q4)

Excluding Great Recession
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Figure 4C. Dynamic Responses: The Effect of the Binding ZLB 
Short sample excluding Great Recession 

blue: 2002Q1-2007Q4     red: 2010Q1-2015Q4 



Evidence: Average Impulse Responses

Pre-ZLB (2002Q1-2008Q4) vs. ZLB (2009Q1-2015Q4)

Excluding Great Recession

Longer pre-ZLB sample (1984Q1-2008Q4)
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Figure 4D. Dynamic Responses: The Effect of the Binding ZLB 
Extended pre-ZLB sample 

blue: 1984Q1-2008Q4     red: 2009Q1-2015Q4 



An Estimated Long-Term Interest Rate Rule

Speci�cation

iLt = φ0 + φi i
L
t�1 + (1� φi )[φππt + φy∆yt ] + εmt

Multiplicative dummies for binding ZLB period

Instruments: estimated non-monetary shock component from TVC-SVAR

Did the binding ZLB constraint a¤ect the response of the long-term rate
to output and in�ation developments?
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Reconciling Theory and Evidence

A shadow rate rule

it = max[0, i st ]

i st = φi i
s
t�1 + (1� φi )(ρ+ π + φπbπt + φy∆byt )

Simulations:

- relative standard deviations
- volatility regressions
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Figure 5. The Impact of a Binding ZLB on the Dynamic Effects of a Demand Shock 
Shadow Rate Rule 







Figure 6. Macroeconomic Volatility and the ZLB: Model Simulations 
Shadow Rate Rule 



Concluding Comments

How binding has the ZLB been? How e¤ective have UMPs at getting
around the ZLB constraint?
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Concluding Comments

How binding has the ZLB been? How e¤ective have UMPs at getting
around the ZLB constraint?

No evidence of an increase in volatility

Little evidence of change in the response of macro variables to shocks

Little evidence of a change in the response of the long rate to macro
developments

Evidence at odds with the predictions of a baseline NK model with a
truncated Taylor-type rule, but consistent with a shadow rate rule.

Overall support for the "ZLB irrelevance hypothesis": the Federal Reserve
may have succeeded in getting around the constraints imposed by the
ZLB, possibly through UMPs.

Alternative non-monetary explanations hard to reconcile with long-rate
response (e.g. �scal policy)
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Figure 4f. Dynamic Responses: Pre-Volcker vs Post-Volcker 

blue: 1973Q2-1979Q2     red: 1979Q3-1985Q3 
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