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@ Benigno and Woodford (2003): forward-looking targeting rule is the
optimal monetary and fiscal policy if there is no zero bound

@ Japan and U.S. case: zero bound is relevant and binding

@ Must consider optimal policy in the case of a binding zero bound on
the nominal interest rate

e Eggertsson and Woodford (2003): Optimal monetary policy with
binding zero bound and no fiscal policy

e Eggertsson and Woodford (2004): Optimal monetary and fiscal policy
with binding zero bound
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Importance of the Zero Bound

@ The Natural Rate of Interest might become temporarily negative

@ Zero bound on nominal interest rates limits monetary policy in
preventing deflation and under-utilization of productive capacity

Effective Federal Funds Rate (FEDFUNDS)
Source: Board of Governors of the Federal Reserve System

(Percent)

o I I I L |
2004 2005 2006 20607 2008 2009
Shaded areas indicate US recessions.
2009 research.stlouisfed.org

@ Must consider how optimal monetary and fiscal policy changes when
the zero bound becomes relevant

Eggertsson and Woodford (2003, 2004), ECOOptimal Monetary and Fiscal Policy in a Liqu February 18th, 2009



@ Model Setup
@ If NO Fiscal Policy is Available:

© Optimal Monetary Policy with the Zero Bound
o If Fiscal Policy is Available:

© Optimal Monetary Policy with the Zero Bound
© Optimal Fiscal Policy with the Zero Bound
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The Model

Policy goal: maximize representative household's expected utility:

Household's utility:

Un = Ea Y 070 [i(C) - [ () )]

°
t=tp
@ where
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The Model
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@ Production Technology:

yi(i) = Acf (ha() = Arh()V*
o Identity:

Y;:Ct—l_Gt

Eggertsson and Woodford (2003, 2004), ECOOptimal Monetary and Fiscal Policy in a Liqu February 18th, 2009 6 /35



Staggered Prices

@ «: fraction of prices which remain unchanged in a period

@ Price-changing suppliers change their price to maximize:
{ZO ‘QurTl(pe(i), pp, Prs Y, TT-&T)}

@ Each supplier faces Dixit-Stiglitz demand curve:

Ut () = Yi(pi(e /Pt
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Profit Function

Mp,p’, P;Y,7,€) = (1-7)pY (p/P)™"
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Optimal Choice of Price

@ Since each supplier chooses the same price p; (i) = p; (j) = p*, the
First Order Condition:

= LN -0 " Ve 5.
E, {Zamusm; ér) (fﬁ,—;) ¥y [%(1 N lu}"ily(yifp({,fz) “5”} } =0
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Solution for Optimal Price

@ Solving for the Optimal Relative Price:

@ w: elasticity of real marginal cost with respect to industry output
o (F;K)="1(Ys;1t:¢,)

@ T distortionary tax proportional to sales revenues
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Solution for Optimal Price

@ where:
>0 P -1
F =B (081 — 7o) f(Yri&r) (%)
T=t
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@ Substituting the Optimal Relative Price into the Law of motion of
prices:

1
17
P=|(1-a)p"™ +aP
o Yields the Short-run aggregate supply relation (1):

| —allf™' [ F\Trer
1 —a K
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iy: riskless short-term nominal interest rate controlled by central bank

Arbitrage relation:

1+ = [Et‘.QLH-l]_l

Equilibrium discount factor:
Qur = qT—t ﬂ'ﬁé(CT?ET)E
’ e (Cy: &) Pr
e Path of Nominal Interest Rates (2) :
(Y, = Gy &) P
Et[&'c(}/;—i—l - Gs-|-1§ £t+1)Pf;11]

1+i=p5""

@ Zero bound (3):
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Public Debt

@ Riskless nominal one-period bonds B;

By = (14 41)Bi—1 + D5
e — Tt}; — Gt — Ct

o Intertemporal Solvency Condition (4) :

P

b, -
t—1 Pf

C}.C.
= Ej Z Ryrsr
T=t

Rt,T = Qt,TPT/Pt
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Linear-Quadratic Approximation

@ Optimal policy: Minimize Loss Function

= (1 1 -
Et Z Ch Q’:rr“t + Q’y(} } )?

t=1tp

@ It is desirable to stabilize both inflation and the welfare-relevant
output gap
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Aggregate Supply

Ty = H[yt —l— '1_-_"?*'{’!% — -J't:)] —l— Iltli'}Ef?Tt+l
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The Intertemporal Budget Constraint

. o
by_1 — sym — 530 Yy =

—fi +E: Y 3 byyr + b (7r — 7))
T=t

@ f;: compositve measure of exogenous 'fiscal stress’ (a measure of how
stabilization is consistent with government solvency)
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The IS Equation

@ Log linearizing the Euler equation for optimal expenditure:

. . T
Y = Ef'ym - G"('h - Etﬂtﬂ — Ty ),

=740 (g — Yf) — Ei(gi+1 — };11)]

o Natural rate of interest r/ depends only on exogenous real
disturbances
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@ Additional constraint implied by the zero bound:

Y < By +o(r] + Eymiy)
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Event: Large Drop in Natural Rate of Interest

@ r{ becomes negative, IS curve shifts down

@ Nominal Interest Rate i cannot adjust below zero to offset negative
effect

@ Zero bound on nominal interest rate binds
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Baseline Case

@ Assume zero initial public debt, government purchases and steady
state tax rate. Then the intertemporal budget condition becomes:

o0
y , AT —4
bf_]_ — Et E I,L'J-', TT.
T=t
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The Optimal Paths

@ Choose inflation, output gap, tax and debt paths so as to minimize:

> 1 . 1 .
ﬁ‘to — Eto Z I,"_'}t fo{aqwﬁf + 5(}'93}5
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Optimal Monetary Policy if NO Fiscal Policy is Available

@ No Fiscal Policy: then we have additional constraint that 7; is a fixed
constant

e Fiscal consequences (such as distortions in government revenues) of
monetary policy are ignored

@ Once iy = 0, only power of monetary policy is to influence inflation
expectations E;7T;41

o Causing high E;7mryy1 shifts IS and AS curves up

@ Problem: how to increase E;7ty11 via monetary policy
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The Optimal Monetary Policy Commitment

@ Optimal policy is to commit such that iy = 0 when real shock hits

@ Central bank must commit to low interest rates even AFTER negative
shock is gone

@ Then via IS curve, E;y;41 stays high -> E;7t,11 stays high from AS
curve

@ Therefore, central bank can cause E;7t;41 high via commitment to
low interest rates

@ Optimal policy is therefore history dependent
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The Optmal History-Dependent Monetary Policy

(a) inflation

998 1 1 1 1 1
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Adding Fiscal Policy

Fiscal Policy: T+ becomes a policy variable

Introduce a distorting tax T; (a VAT) as the only source of
government revenue

Changing 7; allows the central bank to shift the AS curve

Shifting AS curve directly changes 7t; and E;7t;11 associated with a
given level of y;

Causing high E;7tyy1 shifts IS and AS curves up
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The Optimal Paths

@ Choose inflation, output gap, tax and debt paths so as to minimize:

S | . 1 .
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First Order Conditions

@ With respect to inflation, output gap and the tax rate:

a1 o " _
Qe — B 00141 + Yo — 0241 = 0,

| a—1, L
Qe T 01 — 5 w141 — Ky = 0,

'L‘U*PM T Y3t = 0&

Far = Etﬂﬂﬂ,t-l—l
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Optimal Fiscal Policy

Increase tax rate T; as soon as r{ turns negative
This shifts up the AS curve -> increases 71; and E;7t41
Then IS curve shifts up -> y; increases

Decrease tax rate 7; as soon as r{ turns positive

This brings down E;7t;41 once the zero bound is no longer binding
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Optimal Monetary Policy

@ Now there is NO need to count on monetary policy commitment to
keep E;7t;11 high since Fiscal policy completely fixes the zero bound
problem

@ Same optimal monetary policy as in 'no fiscal policy’ case above

e Optimal to keep i; low even AFTER r/ turns positive, in order to
avoid adverse effect on E;7rs 41

@ Note the change in the role of monetary policy compared to
the case abovel!!!
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The Optimal History Dependent Policy Outcome
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The Optimal History Dependent Policy Outcome
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debt
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Summary: Optimal Monetary and Fiscal Policy with the

Zero Bound

@ Monetary Policy:

@ Set it = 0 when r turns negative
© Keep it low even after r{' turns positive

o Fiscal Policy:

@ Increase T+ when r{ turns negative
@ Decrease T+ when r{ turns positive
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The Importance of Monetary Policy with the Zero Bound

o If there is no fiscal policy:

@ Commitment to history-dependent monetary policy is important to
counteract negative shock to inflation and output

@ Significant Welfare Gains from History-Dependent monetary policy
o If there is fiscal policy:

@ Fiscal Policy can effectively counteract the negative shock to the
natural rate

@ Monetary Policy is important to keep expectations 'under control’

@ Welfare gains from monetary policy are modest when optimal fiscal
policy is used

o Fiscal policy is more effective and easier to implement as a
solution to the zero bound problem
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