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This paper investigates optimal monetary policy rules in a low inflation economy, 
which encounters a zero-lower bound on nominal interest rates. It adopts the standard 
methodology in this area of literature: construct a New-Keynesian theoretical 
framework (e.g., Clarida et al, 1999, and Woodford, 2003) and then adopt a 
stochastic simulation approach to find out the optimal monetary rule that minimizes 
a central bank loss function. The unique feature of the model is the assumption that 
the public has only imperfect knowledge on monetary policy and the structure of the 
economy, and makes efforts to learn about them. 

This paper, which is built on the vast literature of monetary policy under 
uncertainty and learning, offers a number of important arguments for the construction 
and implementation of optimal monetary policy rules in a low inflation economy. Let 
me begin by summarizing them. First of all, in a low inflation economy, the zero 
lower bound (ZLB) on nominal interest rates can make monetary policy less 
effective, deteriorating macroeconomic stability. In a situation like liquidity trap, for 
instance, an expansionary monetary policy cannot lower nominal interest rates, and 
thereby cannot mitigate recessionary shocks. Second, when a central bank adopts low 
inflation targets, the zero lower bound can magnify a deterioration of macroeconomic 
stability. This is because the economy can easily fall into zero lower bound when a 
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big deflationary shock hits. Third, price-level targeting can stabilize the economy in 
a low inflation economy more effectively than inflation-targeting (Reifschneider and 
Williams, 2000). In principle, if a central bank is able to commit credibly to future 
policy, price-level targeting can be more effective in raising "long-term" inflation 
expectation (Svensson 2003). Fourth, the public's imperfect knowledge on the 
monetary policy and the structure of the economy can weaken the price expectation 
channel and thereby undermine the effectiveness of the monetary policy. As shown 
in Orphanides and Williams (2006), the Taylor-type interest-rate feedback rule that 
performs well under rational expectation can perform poorly when private agents 
have imperfect knowledge and are learning. This paper illustrates that the interaction 
of imperfect knowledge and the ZLB can further complicate the public's learning 
process and amplify the cost with expectation errors. The central bank's strategy of 
clearly communicating with the public about the future course of policy when the 
interest rate is zero can be beneficial as it significantly reduce the stabilization costs 
associated with the ZLB. Fifth, with the combination of learning and the ZLB, the 
optimal monetary policy rule calls for more aggressive response to movements in the 
price level than would be optimal under rational expectation. Such policies can be 
more effective in anchoring inflation expectations under deflationary circumstances. 

Table 1 summarizes the paper's simulation results with the model which consists of 
an intertemporal IS curve, a new-Keynesian Phillips curve, and a monetary rule. 
There are four different scenarios. The left part of the upper panel in the table shows 

the baseline case in which private agents forecast , , and  based on the 
constant-gain least squares forecasting model with the constant-gain learning 
parameter (μ) equal to 0.02, and the central bank adopts a price-level targeting rule 

with the coefficient of price (γ ) equal to 0.1 and the coefficient of output (γ y ) 
equal to 1.0.The right part of the upper panel assumes the price-level targeting rule 

that responds more aggressively to price changes (γ = 0.25). The lower panel 
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assumes a central bank's effective communication strategy, in which private agents 

know the interest-rate feedback rule and forecast only  and  with the same 
constant-gain least squares forecasting model.

Table 1. Summary of Simulation Results

Benchmark Forecasting Model (ZLB, μ = 0.02; γ△  = 1.0)

Inflation
Target

γπ = 0.1 (baseline) γπ = 0.25 (more aggressive)

RMS CB
Loss

RMS CB
Lossπ y i π y i

0.0 6.7 13.3 3.3 89.8 2.0 4.4 1.9 9.2

1.0 3.3 6.6 2.6 22.8 1.2 2.8 1.9 3.7

2.0 2.0 4.0 2.2 8.6 0.8 2.2 1.9 2.4

Effective Communication (Known Policy Rule) (ZLB, μ = 0.02; γ△ = 1.0)

Inflation
Target

γπ = 0.1 (baseline) γπ = 0.25 (more aggressive)

RMS CB
Loss

RMS CB
Lossπ y i π y i

0.0 1.7 3.8 1.9 6.8 0.9 2.7 1.8 3.0

1.0 1.2 2.8 1.9 3.9 0.8 2.3 1.9 2.4

2.0 1.0 2.3 1.9 2.8 0.8 2.3 1.9 2.4

The simulation results are summarized in terms of the root-mean-squares 
(RMS) of , , and , and the central bank loss. The benchmark scenario 

simulation result shows that because of the zero lower bound, the central bank 
loss increases substantially when the central bank sets the inflation target rate 
too low. The right part of the upper panel shows that if the central bank reacts 



238  Monetary Policy in an Environment of Low Inflation

●
Jong-Wha Lee

more aggressively to the inflation, applying higher γ , the central bank loss 

decreases substantially. The simulation results reported in the lower-panel show 
that when the central bank communicates clearly with the public about the 
monetary policy rule, the central bank loss decreases significantly. With the 
adoption of effective communication strategy and more aggressive policy rule, 
the central bank can eliminate the deleterious effects of the zero lower bound 
almost completely, even with very low inflation targets. 

The simulation results provide useful information for the construction and 
implementation of optimal monetary policy rules. Nevertheless, there are still a 
number of questions regarding the robustness of the simulation results and their 
interpretations. First, concerning the model structure, it is rather unrealistic to assume 
that only the private agents encounter uncertainty about the structure of the economy 
in addition to the monetary policy rule and are learning about them. On the contrary, 
policymakers can set their instrument with perfect knowledge about the true model of 
the economy andthe nature of shocks. But, in reality, policymakers can also 
encounter uncertainty on the economy, such as natural rate of interest, model 
structure, data, nature of shocks, and so on (Svensson and Woodford, 2003, 2004). 
With imperfect knowledge, they may also need to do learning rather than rational 
expectation. 

Second, in relation to the first comment, the type of the model uncertainty must be 
important for the construction of optimal policy rules. Existing literature shows that 
whether optimal policy rules under uncertainty should be more aggressive or less 
aggressive to economic indicators than those without uncertainty depends critically 
on the model and the type of uncertainty. Brainard (1967) and Clarida et al. (1999) 
show that policy should be in general less aggressive if parameter uncertainty exists. 
Onatski (2001) argues that optimal rules which are robust to model uncertainty must 
be more responsive to the output gap and less responsive to inflation. Giannoni 
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(2002, 2006) finds monetary policy should be more responsive to fluctuations of both 
inflation and the output gap in an economy, where private sector knows the true 
model of the economy, while the policymakers face uncertainty about true 
parameters of the model and the shocks. 

Third, there are a number of questions about the calibration. Based on the U.S. 
data, the variance of shock to IS curve (σr = 7.50) multiplied by the parameter Φ =  0.2, 
is calibrated to be much larger than the variance of shock to supply curve (σu = 0.55). 
This assumption is critical. If a larger variance of supply shock were assumed, an 
interest-rate feedback rule with a higher response to price change would make output 
more volatile. Hence, the rule that is more aggressive to price change may not be 
optimal in an economy with a relatively large supply shock. There is also a question 
about the choice of constant-gain learning parameter. In an economy with more 
structural changes, recent observations must be systematically weighted more than 
distant observations in expectation formation. Hence, it is likely that agents in 
emerging market economies or transitional economies can have a higher learning 
parameter. Ideally, the constant-gain learning parameter must be determined 
endogenously, depending on structural characteristics of an economy (see Milani, 
2005). In sum, the optimal rule derived in the paper may not be applicable to all 
economies, such as emerging market economies or transitional economies, which 
tend to be subject to a larger supply shock and a higher learning parameter.

Fourth, it is not clear how aggressively monetary policy should respond to price 
change. In this paper, the aggressive monetary policy rule implies the case in which 
the parameter for the response to price change, γπ, is equal to 0.25. However, this 
magnitude is indeed smaller than what is assumed in the conventional Taylor rule (γπ 
=1.0). It is curious what the simulation results with larger values of γπ would be. An 
increased response might engender the instability of equilibrium. 
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Lastly, what is the role of monetary policy in the extended framework which 
incorporates the roles of fiscal policy and exchange rate policy? The optimal 
monetary rule with a higher response to price change wouldn't be always adopted in 
an economy with deflationary shocks, if other policies were able to deal with the 
shocks more effectively. In a low-inflation economy, fiscal policy can be used as a 
commitment to eliminate deflation (Benhabib et el. 2002, Woodford, 2003, and 
Eggertsson, 2006). In general, as noted by Benigno and Woodford (2006), optimal 
monetary rules may differ under alternative fiscal regimes. Open market operations 
in short-term bonds can be used to avoid deflationary equilibrium as suggested in 
Bernanke (2002). In Korea, for instance, the central bank can keep buying monetary 
stabilization bond. Central banks can also implement unsterilized interventions in 
foreign exchange market to depreciate currency in order to avoid deflationary spirals 
(Svensson, 2003).

In sum, even though I have raised a number of questions mainly on the robustness 
of the simulation results and the applicability of the main implications to other 
economies, this is an excellent paper. The methodology and findings of the paper 
must be very useful for academic researchers as well as practitioners at central banks. 
I hope the author continues to help us broaden our understanding of the optimal 
monetary policy rules under uncertainty and imperfect knowledge. 
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