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This policy brief paper studies optimal robust monetary policy when the central bank observes potential
output imperfectly and has Knightian uncertainty about the intertemporal elasticity of substitution and the
slope of the Phillips curve. The literature on optimal robust monetary policy has focused either on the
imperfect observability of some variables or on parameter uncertainty. We characterize robust monetary
policy analytically for the two types of uncertainty and show that in general, uncertainty calls for a more
aggressive monetary policy reaction compared with the certainty case.
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Central banks generally operate under uncertainty, for example about the sources of shocks hitting the economy,
the value of some parameters of their models or the measurement of some state variables. Because of
uncertainty, it may become extremely difficult to evaluate the appropriate response to shocks and assess the
transmission of monetary policy to the real economy. Under the so-called “Knightian” uncertainty the probability
distribution of economic outcomes is unknown. The shock to the economy induced by the pandemic can be seen
as an example of Knightian uncertainty, as recently highlighted by Stephen Poloz (2020), former Bank of Canada’s
Governor.

In a recent paper, we characterize the optimal robust monetary policy when the central bank has Knightian
uncertainty about two structural parameters - the intertemporal elasticity of substitution (IES) and the slope of
the Phillips curve - and faces a misspecified output gap. We think the latter feature steers the model towards a
reasonable direction, as potential output is often observed with noise in reality. Since the central bank is
uncertain about the IES and the slope of the Phillips curve, it cannot back out the correct potential output from
observing inflation and the natural rate. In this environment, the central bank aims at avoiding the worst
realizations of output gap and of the uncertain parameters. The analysis assesses under which circumstances the
central bank should act more cautiously or more aggressively in response to shocks to the natural rate of interest
relative both to the case with no uncertainty and to the case in which only the parameters of the model are
uncertain.

We consider a simple two-equation new-Keynesian DSGE model summarized by a forward looking IS and Phillips
curve which allows us to derive the solution in closed form under the assumption of optimal discretionary
monetary policy regime. We build on Giannoni (2002), who studies optimal monetary policy under Knightian
uncertainty on the IES and on the slope of the Phillips curve and add a misspecified output gap to his model. As in
Giannoni (2002), we assume that the central bank faces a trade-off between the stabilization of inflation and the
output gap on one hand, and nominal interest rate smoothing on the other hand. Parameter uncertainty makes
difficult to quantify this trade-off, while misspecified potential output hampers the effectiveness of monetary
policy in closing the output gap.

As in Giannoni (2002), in case of uncertainty about the parameters of the model alone, monetary policy does not
completely offset the shock to the natural rate in the discretionary equilibrium. This happens because the central
bank cares about fluctuations in inflation, output gap and the nominal rate, and adjusting the latter as much as
the natural rate would imply that the other two quantities would be stabilized to a lesser extent. We show that
adding a misspecified potential output to uncertainty about the slope of the Phillips curve and the IES yields
further interesting results.

Because of measurement errors in potential output, the policy rate does not necessarily adjust in the direction of
the shock to the natural rate, as it would be with only parameter uncertainty, but the direction of the adjustment
depends on how confident the central bank is of its estimates of the output gap. In other words, uncertainty
affects not only the size of the response of the economy to shocks, but also the direction. In general, after a shock
to the natural rate, the monetary policy response depends on two features: i) the persistence of the shock, ii) the
level of central bank’s confidence of its estimate of potential output relative to the desire to stabilize the output

gap.

For example, when the persistence of the shock to the natural rate is relatively low and the central bank’s desire
to stabilize output gap is larger than the degree of confidence in the measurement of potential output, a positive
shock to the natural rate does not necessarily imply an upward revision of the nominal rate, as it would be
without uncertain potential output. Our interpretation is the following: if potential output is highly misspecified
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and the central bank cares relatively more about stabilizing the output gap, it might misinterpret the source of
the shock and believe it is a shock to potential output, hence reducing the nominal rate.

Figure 1: Optimal response of interest rate, inflation and output gap as function of the level of
confidence in the measurement of potential output 8. The calibration is such that there's a positive shock
to the natural rate of interest, 6 > A, and fluctuations in the natural rate have a relatively low persistence.
The red dashed line shows the optimal coefficients in Giannoni (2002), where the output gap is observed
without measurement error.
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Figure 1 shows the optimal robust discretionary policy in our model as a function of the degree of confidence in
output gap measurement compared to the findings in Giannoni (2002). Here we consider only the cases in which
the degree of confidence in the measurement of potential output is larger than the central bank’s desire to
stabilize output gap. In terms of magnitude, we observe that the larger the uncertainty surrounding potential
output (i.e., towards the left of the x-axis, solid blue line), the more aggressive monetary policy responds in terms
of interest rate reaction compared to the case where there is only parameter uncertainty (dashed red line,
labelled as “Giannoni”). The more aggressive monetary policy response partially dampens the impact on inflation
and output gap of disturbances to the natural rate of interest. Our interpretation is that when central bank faces a
misspecified output together with parameter uncertainty, the policymaker cannot quantify the range in which
output and inflation can vary and this pushes for a stronger adjustment of the nominal rate for a given shock to
the natural rate.

Finally, we consider the case in which the optimal robust monetary policy is implemented through a Taylor rule.
We again complement what Giannoni (2002) finds, which is that in general the central bank must respond more
aggressively to movement in inflation under parameter uncertainty than in absence of uncertainty, contrary to
the so-called “Brainard principle”. Our results point out that the coefficient measuring the interest rate response
to inflation is generally increasing in the degree of uncertainty, especially if the central bank becomes less
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confident in its estimation of potential output. For a very high level of uncertainty on potential output, the
equilibrium turns out to be indeterminate, even in the case of a large response to inflation, well above the Taylor
principle.

Summing up, uncertainty is a pervasive feature of the environment in which central banks operate. This paper
provides insights on how monetary policy may be conducted when the central bank does not know the
probability distribution of the economic outcomes. It analyzes the conduct of optimal discretionary robust
monetary policy with Knightian uncertainty about the IES and the slope of the Phillips curve and a misspecified
potential output. This double dimension of uncertainty affects not only the magnitude of the response of the
central bank to shocks, but also the transmission of the latter in terms of inflation, output and nominal rate. We
show that under uncertainty caution is not always the optimal policy. Overall, the more uncertain the central
bank is about the measure of potential output, the stronger the response of the interest rate to inflation
fluctuations will be.

References

Giannoni, Marc P. “Does model uncertainty justify caution? Robust optimal monetary policy in a forward-looking
model.” Macroeconomic Dynamics 6.1 (2002): 111-144.

Grasso, Adriana, and Guido Traficante. “Optimal robust monetary policy with parameters and output gap
uncertainty.” Bank of Italy Temi di Discussione (Working Paper) No 1339 (2021).

Poloz, Stephen S. Lecture, Eric ]. Hanson Memorial. “Monetary policy in unknowable times.” (2020).

About the authors

Adriana Grasso is an Economist in the Monetary Policy Strategy Division of the European Central Bank. Before that
she was an Economist in the Directorate General for Economics, Statistics and Research at the Bank of Italy. She
holds a PhD in Economics from LUISS University. Her research focuses on macroeconomics, monetary economics and
financial markets.

Guido Traficante is Assistant Professor (RTD B, Tenure Track) in Economics at European University of Rome and
research fellow at CASMEF - LUISS. He obtained a B.A. in Economics at LUISS University and a Ph.D. in “Money and
Finance” at the University of Rome “Tor Vergata”. He has been Visiting Research Scholar at the Economics
Department of University of California Santa Cruz, at the Department of Applied Economics of HEC Montreal and at
the Bank of Finland. From 2008 to 2009 he had been Post-Doc Research Fellow at the Economics Department of
LUISS Guido Carli, while, from 2009 to 2010 he had been economist at the Research Department of Eni SPA. His main
research interests are in International Macroeconomics and Finance, Monetary Policy, Fiscal Policy and DSGE
models. His most recent publications analyze the international spillovers of fiscal policies. Guido teaches Monetary
Policy and Macroeconomics at European University of Rome, International Finance and International Financial
Economics at LUISS.

www.suerf.org/policynotes SUERF Policy Brief, No 192 4


https://www.bancaditalia.it/pubblicazioni/temi-discussione/2021/2021-1339/index.html?com.dotmarketing.htmlpage.language=1
https://www.bancaditalia.it/pubblicazioni/temi-discussione/2021/2021-1339/index.html?com.dotmarketing.htmlpage.language=1

SUERF Publications

Find more SUERF Policy Briefs and Policy Notes at www.suerf.org/policynotes

SUERF

The European Money
and Finance Forum

SUERF is a network association of
central bankers and regulators,
academics, and practitioners in the
financial sector. The focus of the
association is on the analysis,
discussion and understanding of
financial markets and institutions, the
monetary economy, the conduct of
regulation, supervision and monetary

policy.

SUERF’s events and publications
provide a unique European
network for the analysis and

discussion of these and related issues.

SUERF Policy Briefs (SPBs) serve to
promote SUERF Members' economic
views and research findings as well as
economic policy-oriented analyses.
They address topical issues and
propose solutions to current economic
and financial challenges. SPBs serve to
increase the international visibility of
SUERF Members' analyses and
research.

The views expressed are those of the
author(s) and not necessarily those of
the institution(s) the author(s) is/are
affiliated with.

All rights reserved.

Editorial Board
Ernest Gnan

Frank Lierman
David T. Llewellyn
Donato Masciandaro
Natacha Valla

SUEREF Secretariat

c/o OeNB

Otto-Wagner-Platz 3

A-1090 Vienna, Austria

Phone: +43-1-40420-7206
www.suerf.org e suerf@oenb.at

www.suerf.org/policynotes

SUEREF Policy Brief, No 192



https://www.suerf.org/policynotes

