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Abstract

In times of low-inflation, conventional monetary policy is perpetually
exposed to the risk of being caught by the liquidity trap.  As a part of a
pre-emptive monetary policy to avoid the liquidity trap, many economists
have pointed out that this risk can be possibly circumvented by targeting a
small but positive inflation rate - i.e., so-called the ‘buffer’ role of an
inflation target.  In this paper, based on the stylized framework of a
central bank's linear-quadratic dynamic optimization problem taking into
account the zero lower-bound constraint on the nominal interest rate, we
analyze the role of an inflation target in reducing the long run stabilization
cost stemming from the liquidity trap.  We prove the existence of the
‘buffer’ role of small but positive inflation in the presence of a liquidity
trap. Moreover, we analytically show that a central bank's loss function
evaluated at the steady state is decreasing and convex function of an
inflation target.  Finally, these analytical properties of an inflation target
are verified by a numerical method.  Sensitivity analyses suggest that, in
the presence of a liquidity trap, a central bank faced with volatile
macroeconomic shocks should consider the ‘buffer’ role of an inflation
target seriously.
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Figure 1: Inflation in Industrial and Emerging Market EconomiesFigure 1: Inflation in Industrial and Emerging Market EconomiesFigure 1: Inflation in Industrial and Emerging Market EconomiesFigure 1: Inflation in Industrial and Emerging Market Economies

Source: IMF, International Financial Statistics
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Figure 2: Money Market Rates in Industrial and Emerging MarketFigure 2: Money Market Rates in Industrial and Emerging MarketFigure 2: Money Market Rates in Industrial and Emerging MarketFigure 2: Money Market Rates in Industrial and Emerging Market
EconomiesEconomiesEconomiesEconomies

Source: IMF, International Financial Statistics
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Note: The monetary authority can reduce the risk of falling into a

deflationary spiral by raising the inflation target in the long-run.  Note

that steady-state inflation is an increasing function of the inflation

target.
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Figure 4: Interpolated Value Function without Zero-Bound (Figure 4: Interpolated Value Function without Zero-Bound (Figure 4: Interpolated Value Function without Zero-Bound (Figure 4: Interpolated Value Function without Zero-Bound (ππππ****=0, =0, =0, =0, σσσσ=1)=1)=1)=1)

Figure 5: Interpolated Value Function with Zero-Bound (Figure 5: Interpolated Value Function with Zero-Bound (Figure 5: Interpolated Value Function with Zero-Bound (Figure 5: Interpolated Value Function with Zero-Bound (ππππ****=0, =0, =0, =0, σσσσ=1)=1)=1)=1)



Figure 6: Horizontal View of Figure 4 (Figure 6: Horizontal View of Figure 4 (Figure 6: Horizontal View of Figure 4 (Figure 6: Horizontal View of Figure 4 (ππππ****=0, =0, =0, =0, σσσσ=1)=1)=1)=1)

Figure 7: Horizontal View of Figure 5 (Figure 7: Horizontal View of Figure 5 (Figure 7: Horizontal View of Figure 5 (Figure 7: Horizontal View of Figure 5 (ππππ****=0, =0, =0, =0, σσσσ=1=1=1=1)

Long-run Cost-to-Go =Long-run Cost-to-Go =Long-run Cost-to-Go =Long-run Cost-to-Go =

2.612.612.612.61

Long-run Cost-to-Go =Long-run Cost-to-Go =Long-run Cost-to-Go =Long-run Cost-to-Go =

3.273.273.273.27



Figure 8: Relationship between Long-run Cost-to-Go and Inflation TargetFigure 8: Relationship between Long-run Cost-to-Go and Inflation TargetFigure 8: Relationship between Long-run Cost-to-Go and Inflation TargetFigure 8: Relationship between Long-run Cost-to-Go and Inflation Target

( Given ( Given ( Given ( Given σσσσ = 1 ) = 1 ) = 1 ) = 1 )

Note:  The solid curve represents the long-run Cost-to-Go in the presence of a liquidity

trap as a function of the inflation target, while the dashed curve represents the long-run

Cost-to-Go in the absence of a liquidity trap.  As can be seen from the figure, the long-

run Cost-to-Go is a decreasing-convex function of the inflation target, which implies

that a central bank’s stabilization cost could be reduced by setting a higher inflation

target in the long-run – i.e., the buffer role of an inflation target.  It should be noted

that this buffer role of an inflation target is non-existent when there is no liquidity trap

in the economy.  In other words, the long-run Cost-to-Go is invariant to the level of the

inflation target when there is no liquidity trap.

Long-run Cost-to-Go Long-run Cost-to-Go Long-run Cost-to-Go Long-run Cost-to-Go withwithwithwith

Liquidity TrapLiquidity TrapLiquidity TrapLiquidity Trap

Long-run Cost-to-Go Long-run Cost-to-Go Long-run Cost-to-Go Long-run Cost-to-Go withoutwithoutwithoutwithout

Liquidity TrapLiquidity TrapLiquidity TrapLiquidity Trap



Figure 9: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 9: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 9: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 9: Relationship among LR Cost-to-Go, Inflation Target, and Volatility

(No Liquidity Trap)(No Liquidity Trap)(No Liquidity Trap)(No Liquidity Trap)

Figure 10: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 10: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 10: Relationship among LR Cost-to-Go, Inflation Target, and VolatilityFigure 10: Relationship among LR Cost-to-Go, Inflation Target, and Volatility

(With Liquidity Trap)(With Liquidity Trap)(With Liquidity Trap)(With Liquidity Trap)



Figure 11: Difference in LR Cost-to-Go with and without Liquidity TrapFigure 11: Difference in LR Cost-to-Go with and without Liquidity TrapFigure 11: Difference in LR Cost-to-Go with and without Liquidity TrapFigure 11: Difference in LR Cost-to-Go with and without Liquidity Trap

Note: The figure represents the portion of long-run Cost-to-Go solely arising from the

risk of falling into a liquidity trap.  It should be noted that this particular cost

approaches zero, as the inflation target is set higher.  As can be seen from the figure,

the buffer role of an inflation target becomes more substantial as the economy becomes

more volatile.
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