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SOVEREIGN DEFAULT AND 
MONETARY POLICY TRADEOFFS

BY BI, LEEPER AND LEITH



THE IDEA
• Central bank chooses interest on reserves 

according to feedback policy rule

• Reserves are risk-free, Fisher equation states:

• Assuming neither real rate depend on inflation:
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WHAT IS TARGET?
• Deviates from actual risk-free rate by: (i) 

measurement error, (ii) default risk, (iii) term 
premium mismatch, (iv) contractionary policy.  

• Inflation then deviates from target by:

• Overstating real rate, default risk, term premia are 
all equivalent to contractionary monetary policy
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BACKWARDS FROM AUTHORS
• Higher expected default means lower inflation.

• Why difference? Authors have central bank 
setting a risky interest rate. As if reserves defaulted 
with government bonds. Then feedback rule 
tracking the safe rate. So, effect turned on its head.

• “Targeting a rate”, but central banks set rate, 
confuses targeting and instrument rules.

• Less natural to me, but their main point remains.
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QUANTITATIVE MODEL
• Default rate, risk free rate, and inflation co-move

• In economy near fiscal limit: 
• deviation in rule affects inflation and output,
• both affect debt dynamics and future defaults,
• this affects inflation today, and output via taxes.

• After contractionary monetary policy:
• inflation may rise or fall,
• prolonged recession, debt persistently higher.
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MULTIPLE EQUILIBRIUM?
• From Reis (2013, AER P&P):
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Figure 1: Equilibrium Debt Repudiation
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Comment 1: “risky”
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OTHER FACTORS
• Authors emphasize default premium in rates.

• In normal times have: ut as a result of measuring 
real rate using output gaps and others. 

• Phillips curve with nominal rigidities.

• Curdia, Ferrero, Ng, Tambalotti (2015, JME) 
 
 
Beats Taylor rule as description of U.S. data.
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2.2. Monetary policy: baseline W and T rules

To set up the comparison between policy rules that track the efficient real rate, or W rules, and those that react to the
output gap instead, or T rules, we begin our analysis with two particularly simple specifications.

In the baseline W rule, the policy rate responds to the efficient real rate and to inflation, with some inertia, as in

it ¼ ρit"1þð1"ρÞðret þϕππtÞþεit : ð6Þ

The coefficient on rt
e is restricted to one because this indicator represents a target for the actual interest rate. When the

efficient rate rises, say because of an increase in households' desire to consume today, the actual rate follows, so as to close
the interest rate gap, and hence keep output close to its efficient level.

In the baseline T rule, the central bank sets the nominal interest rate in response to inflation and the efficient output gap

it ¼ ρit"1þð1"ρÞðϕππtþϕxx
e
t Þþεit : ð7Þ

In this case, demand pressures are captured by the deviation of output from its efficient level, to which the central bank
reacts by increasing the policy rate.

Therefore, both baseline rules capture the typical reaction of monetary policy to real economic developments. In the W
rule, these developments are summarized by the efficient real rate. In the T rule, they are captured by the output gap.

To bridge the gap between the empirical literature on interest rate rules and this paper's DSGE framework, Eq. (7) defines
the output gap as the deviation of output from its efficient level. This choice, which might be controversial, is dictated by
two considerations. First, it is internally consistent, since in our model xt

e is both the fundamental driver of inflation and the
measure of slack that is relevant for welfare (e.g. Woodford, 2003). Second, the efficient output gap is a direct counterpart to
the efficient real interest rate that measures economic activity in the baseline W rule.

The main drawback of this modeling choice is that computing xt
e requires a fully specified model, while most of the

measures featured in the empirical literature do not. For this reason, we later extend the comparison between W and T rules
to specifications that include other definitions of the output gap, such as ones based on the HP and other statistical filters.

The presence of cost-push shocks in the model creates a trade-off between output gap and inflation stabilization. As a
result, a W rule that simply set the real interest rate equal to its efficient level every period, hence maintaining a zero output
gap, would be suboptimal. This is why W rules also respond to inflation, like T rules do. Moreover, a strong enough response
of the nominal interest rate to inflation ensures determinacy of the rational expectations equilibrium.

3. Inference

We estimate the two alternative models associated with the W and T rules laid out in the previous section—and the many
variants discussed below—with Bayesian methods, as surveyed for example by An and Schorfheide (2007). Bayesian
estimation combines prior information on the model's parameters with its likelihood function to form a posterior density,
from which we draw using Markov Chain Monte Carlo (MCMC) methods. We construct the likelihood using the Kalman
filter based on the state-space representation of the rational expectations solution of each model under consideration,
setting to zero the prior probability of the configurations of parameters that imply indeterminacy.

The observation equations are

Δ log GDPt ¼ γþyt"yt"1þγt ð8Þ

Δ log PCEt ¼ πnþπt ð9Þ

FFRt ¼ rþπnþ it ; ð10Þ

where GDPt is the real GDP, PCEt is the core PCE deflator (ex-food and energy), and FFRt is the average effective Federal
Funds Rate (henceforth FFR), all sampled at a quarterly frequency. The constants in these equations represent the average
growth rate of productivity (γ), the long run inflation target (πn), and the average real interest rate (r). The sample period
runs from 1987:Q3 to 2009:Q3, although the main results are not affected by truncating the sample either at 2008:Q4, when
the FFR first hit the zero bound, or at 2006:Q4, before the eruption of the recent financial crisis. We start the sample on the
date in which Alan Greenspan became chairman of the Federal Reserve because this period is characterized by a reasonably
homogenous approach to monetary policy, which is well-approximated by a stable interest rate rule.

Table 1 reports our choice of priors, which are shared across all the models we estimate. On the demand side, we
calibrate the discount factor as β¼0.99. This parameter, together with the balanced growth rate γ, and the habit coefficient
η, determines the slope of the Euler equation (2), φ"1

γ & ð1"ηγÞð1"βηγÞ, with ηγ & ηe" γ .
On the supply side, the slope of the Phillips curve is also a function of deep parameters, ξ¼ ð1"αÞð1"αβÞ=½αð1þωθÞ(,

where α is the fraction of firms that do not change their price in any given period, θ is the elasticity of demand faced by each
monopolistic producer and ω is the inverse Frisch elasticity of labor supply. Given our observables, only the slope ξ can
be identified. Its prior, centered around 0.1, is somewhat higher than typical estimates of the New Keynesian Phillips curve
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TERM PREMIUM
• Authors emphasize default premium in rates.

• But reserves are overnight, overnight default 
probably negligible.

• Disconnect model/practice: it overnight, πt is 3-
month or 12-month.

• More common: term premium. Measure real rates 
using 3-month rates at best. 

• Argument for 3-month reserves?
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HARDER
• In currency union, each country has a different 

sovereign interest rate.

• Theory clear : use safe rate to guide inflation 
control.

• Practice is harder, especially as inflation in different 
areas related to output gap in different areas.

• Greece application better with 2-country world.
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Comment II: sovereign 
default and monetary 

policy tradeoffs
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QUANTITATIVE EASING
• Government bonds default, reserves do not (Reis, 

2017, IMFER).

• QE increases supply of default-safe assets. 

• But at the same time putting solvency of the 
central bank at risk if uncertain fiscal backing.

• If central bank solvency at risk, expected inflation 
rises, more seignorage necessary, permanently 
higher nominal interest rates.
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BANKS
• Banks in Europe hold many sovereign bonds 

(diabolic loop) and are key primary dealers

• Contractionary monetary policy:
• hurts bank's profitability,
• lower demand for government bonds, liquidity 

premium and fire sales,
• raise default risk.

• Demand for government bonds is not horizontal

13



CHOICES
• In a fiscal problem can choose to:

• default
• inflate away the nominal debt

• Latter may well be less costly.

• Tradeoff for monetary policy:
• strict inflation mandate or
• ultimate goal of social welfare.
• Which goal?
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INDEPENDENCE
• Central bank is a fiscal agent: its actions have fiscal 

consequences on, at least, the stream of 
remittances to the government.

• In a crisis, all revenues are needed.

• Unpleasant monetarist arithmetic.

• Maastricht Treaty.
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CONCLUSION
• Public debt is at enormously high levels in 

developed world + Central banks have issued 
large amounts of public liabilities => fiscal role of 
monetary policy is central.

• This paper: when default is at play, standard Taylor 
rule intuition can reverse.

• Comments: (i) targets and instruments, (ii) multiple 
equilibrium, (iii) term premia and efficient rates, 
(iv) more tradeoffs to study.
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