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This paper characterizes the optimal monetary policy reaction function in the
presence of a zero lower bound on the nominal interest rate.  We analytically
prove and numerically show that the function is highly nonlinear, more
expansionary, and more aggressive than the Taylor rule.  We then test its
empirical validity taking the case of Japan in the 1990s.  Qualitatively, we find
some evidence of nonlinear monetary policy.  Quantitatively, we find the actual
monetary policy to be too contractionary during the first half of the decade,
while the low interest policy during the latter half turns out to be fairly consistent
with the simulated path.
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Qrwh= Wkh gdwd vrxufh iru wkh sulfh ohyho lv Vwdwlvwlfv Exuhdx ) Vwdwlvwlfv Fhqwhu*v Frqvxphu Sulfh Lqgh{ Mdsdq

Prqwko|/ wkh rxwsxw jds lv iurp Zdwdqdeh +4<<:, dqg wkh uhdo lqwhuhvw udwh/ ULQW/ lv iurp wkh Edqn ri Mdsdq

+4<<9,1 Wkh lq dwlrq udwh/ �/ zdv frqvwuxfwhg dv wkh shufhqw fkdqjh lq wkh frqvxphu sulfh lqgh{ iurp wkh

vdph prqwk ri wkh suhylrxv |hdu dqg kdv ehhq frqyhuwhg lqwr txduwhuo| gdwd e| wdnlqj d txduwhuo| dyhudjh1

Ilqdoo|/ � zdv frqvwuxfwhg e| hvwlpdwlqj wkh djjuhjdwh surgxfwlrq ixqfwlrq1 Iru wkh ghwdlohg phwkrgrorj|/ vhh

Zdwdqdeh +4<<:,1 VUGV lv wkh uhdo h{fkdqjh udwh iurp Ndpdgd dqg Pxwr +5333,1 Wklv uhdo h{fkdqjh udwh

gdwd lv qrupdol}hg vr wkdw lwv dyhudjh htxdov }hur1 Uhmhfwlrq ri wkh qxoo k|srwkhvlv dw wkh vljql�fdqfh ohyho ri

8( dqg 4( lv lqglfdwhg e| +-, dqg +--, uhvshfwlyho|1
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Figure 1: Optimal Monetary Policy Reaction Function with Zero Bound
(Inflation Target = 2%, λ = 1, σ = 1.5)

Figure 2: Value Function with Zero Bound
(Inflation Target = 2%, λ = 1, σ = 1.5)



Figure 3: Cross Sectional View of the Optimal Policy Reaction Function
(Inflation rate held constant at –1.77%)

Figure 4: Cross Sectional View of the Optimal Policy Reaction Function
(Output gap held constant at 5.29%)
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Figure 5: Sensitivity Analysis of the Policy Reaction Function
(Deterministic Environment)
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Figure 6: Sensitivity Analysis of the Policy Reaction Function
(Stochastic Environment)
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Figure 7: Inflation Rate, Output Gap, and Call Rate: 1983:Q2 - 2002:Q3

Sources: Bank of Japan, Financial and Economic Statistics Monthly; Ministry of Public Management,

Home Affairs, Posts and Telecommunications, Consumer Price Index; Hirose and Kamada (2002).

Figure 8: Simulated Path, Estimated Taylor Rule, and Actual Call Rate
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