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Overview

Taylor Rule vs Optimal Monetary Policy

@ We have described monetary policy as a simple Taylor-type interest
rate rule
Pe = 1Y + ¢ 7t + ¢ X + Uy (1)
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Overview

Taylor Rule vs Optimal Monetary Policy

@ We have described monetary policy as a simple Taylor-type interest

rate rule
A ~n A A
rt:rrt +¢7‘[7Tt+q>xxt+vt (1)
o Alternatively
?t' - ﬁ? — 4)7Tﬁt + 4))()?1- + Ut (2)
N — —_— =
policy rate in deviation from natural level systematic policy ~ shock

@ Taylor rule is mostly motivated by its good empirical fit (in particular
for the 1981-2007 period in the U.S.)

@ QUESTION: does a Taylor rule represents an optimal monetary
policy?
— we must first to take a stand on what optimal means
— we must identify a policy criterion the central banker is trying to
optimize
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Inflation Expectations and the Taylor Principle

One Last Thing about Taylor Rules: Stabilizing Expectations

@ Before heading to optimality, let me highlight another desirable
property of a hawkish Taylor rule
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One Last Thing about Taylor Rules: Stabilizing Expectations

@ Before heading to optimality, let me highlight another desirable
property of a hawkish Taylor rule

e Previous lectures: a more anti-inflationary Taylor rule (higher
coefficient ¢ > 1) shields the economy from shocks to fundamentals
(TFP, cost-push, policy shocks)

@ It can also shield the economy from belief-driven shocks to inflation
itself
Ex: agents’ pessimistic belief that inflation will move above target

@ A Taylor rule with ¢ > 1 can rule out this possibility by
"convincing" economic agents (firms or households) that the initial
pessimistic belief is unjustified
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Inflation Expectations and the Taylor Principle

Anchored and Un-Anchored Inflation Expectations

FRED & = 1-Year Expected Inflation

== Personal Consumption Expenditures: Chain-type Price Index

Percent, Percent Change from Year Ago
w

1985 1990 1995 2000 2005 2010 2015 2020

Sources: Cleveland Fed; BEA fred.stlouisfed.org
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Inflation Expectations and the Taylor Principle

Belief-Driven Inflation

@ Suppose agents come to believe that inflation will be persistently
above target (steady state)
ﬁ’t = Etﬁt+1 =7 >0

A~

For simplicity, let's eliminate all other shocks: 0; = iy =2, =0
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Belief-Driven Inflation

@ Suppose agents come to believe that inflation will be persistently
above target (steady state)

ﬁ’t = Etﬁt+1 =7 >0

For simplicity, let's eliminate all other shocks: 0; = &y = 2, =0
@ From Euler equation for consumption, with ?; = ¢ 7t;

& = Etet-l-l - 5(¢nﬁt - Et7ATt+1)
real interest rate

= Etet+1 -0 ((Pn, — 1)8”

fixed real interest rate

o For given E;Ciy1,

D e 0 (higher consumption) if ¢ < 1 (dovish Fed)
“1 < 0 (lower consumption) if ¢ > 1 (hawkish Fed)
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Inflation Expectations and the Taylor Principle

A Dovish Fed

o If Fed is dovish
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Inflation Expectations and the Taylor Principle

A Dovish Fed

o If Fed is dovish

$p,<1l= (¢, —1)" <0 = & >0

lower real int. rate higher consumption

e = more demand to firms which will hire more labor to produce more,
>0

e — wages will increase and so will marginal costs

e = firms will have to increase prices

@ Looking at the Phillips curve, in terms of output

7ty = BEt7tei1 +Kx Pt > 0
+ v

@ Result. Inflation indeed increases, 7ty > 0: the initial belief of higher
inflation is self-fulfilled
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Inflation Expectations and the Taylor Principle
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Inflation Expectations and the Taylor Principle

A Hawkish Fed: The Taylor Principle

o If Fed is hawkish
p,>1= (¢, —1)"<0 = & <0

higher real int. rate lower consumption

e — lower demand to firms which will cut labor to produce less, y: < 0
e = wages will decline and so will marginal costs
e = firms will probably cut prices

@ Looking at the Phillips curve, in terms of output

7’-\[1— - ﬁEtﬁt+l +KX_)71‘ < 0
+ —

@ Result. Since B ~ 1, inflation increases by less than expected
(fte <€), or even declines (7t; < 0 < €’"): the initial belief of higher
inflation is NOT self-fulfilled
o agents will probably also correct downward E;7ts 1
o the stabilizing effect of a hawkish Taylor rule is called the Taylor
Principle
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Central Bank's Objectives

Fed's Dual Mandate

@ Most central banks (Fed included) operate under a dual mandate.
From Fed’s official statement
"The Federal Open Market Committee (FOMC) is firmly committed to
fulfilling its statutory mandate from the Congress of promoting maximum
employment, stable prices, and moderate long-term interest rates"
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Central Bank's Objectives

Fed's Dual Mandate

@ Most central banks (Fed included) operate under a dual mandate.
From Fed’s official statement
"The Federal Open Market Committee (FOMC) is firmly committed to
fulfilling its statutory mandate from the Congress of promoting maximum
employment, stable prices, and moderate long-term interest rates"

@ In simpler words: it would be desirable to have

% =~ 0 (maximum employment)
fty ~ 0 (price stability)
without moving interest rates too much (maybe also 7; = 0).
@ Unfortunately, this is hard to achieve as the economy is subject to an
inflation vs the output gap trade-off captured by the Phillips curve
7t = PE:Tte1 + KXt + Oy

That is: for given E;7t;11, lowering inflation (7t; |) leads to lower
output gap (X |), possibly negative (recession)
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Central Bank's Objectives

Fed's Dual Mandate

@ Fed needs to prioritize its targets

@ Common approach to OMP is to assume an arbitrary policy objective
trade-off between inflation and the output gap (possibly also interest
rate stability)

[ay

Loss Function: min L, = = (72 + ax % + a,#7) (3)

2

o Fed dislikes deviations (positive or negative) of inflation, the output
gap and interest rates from their long-run trends/targets (in our model,
the steady state values)

e ay > 0 and a, > 0 capture how the Fed cares about each target
relative to price stability

o Loss appears is line with Fed's dual mandate

o for ax = &, = 0, the Fed is a strict inflation targeter
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Central Bank's Objectives

Issues

@ Monetary policy is NOT a one-shot-game

® Fed's Board has a medium-term tenure, while loss (3) only cares about
the current period (extremely myopic)

@ Expectations are key, both for what drives inflation (see NKPC) and for
what the economy might expect future central bankers to do

@ A loss function can be completely arbitrary

©® What should be the optimal value of a7 Should it be zero (strict

inflation targeting)?
@ Why not trying to stabilize also other variables? For instance, should
the Fed care about financial stability?
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A Benevolent Central Banker

@ Although policy-makers may twist their political agenda for their own
purposes or those of their constituency/electoral base (see literature
by G. Tabellini, G. Alesina, etc.), it makes sense to define optimal
policy as what chosen by a benevolent social planner who
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Central Bank's Objectives

A Benevolent Central Banker

@ Although policy-makers may twist their political agenda for their own
purposes or those of their constituency/electoral base (see literature
by G. Tabellini, G. Alesina, etc.), it makes sense to define optimal
policy as what chosen by a benevolent social planner who

@ seeks to maximize lifetime welfare of a representative agent (or the
weighted average of representative agents of different demographic
groups)

@ subject to constraints that describe the optimal behavior of consumers
and firms in equilibrium

@ Optimal monetary policy in our model will work as follows: given a
set of shocks,

o AD determines X¢, given 7ty and 7
o AS determines 7y, given X¢
e Fed chooses 7, anticipating its impact on AD and AS
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Optimal Monetary Policy

A Welfare-Based Loss Function

@ It can be shown that, under suitable assumptions

[ee] 1 [ee]
max Eg ZlBtU(Ct,Ht) ~ min EEO Zﬁt (ﬁ%-}—o&p?f)
t=0 t=0
Kx
K, = —
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Optimal Monetary Policy

A Welfare-Based Loss Function

@ It can be shown that, under suitable assumptions

[ee] 1 [ee]
max Eg Z,BtU(Ct,Ht) ~ min EEO Zﬁt (ﬁ%-}—o&p?f)
t=0 t=0
Kx
K, = —

@ Recall that
© 1« is decreasing in the price rigidity parameter 0
= if prices get stickier (higher 8), the central bank should be less
concerned about fluctuations in X, hence more concerned about
stabilizing 7t
@ e indexes the degree of imperfect competition (higher €, lower market
power)

o NOTE: if utility included money, U (Ct, H:, %:) , the loss would

include a term tx,?f. However, for standard calibrations, «, ~ 0.
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Credibility and Commitment

@ A key aspect of monetary policy is the extent to which a central bank
can credibly commit in advance to future policy actions (degree of
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Optimal Monetary Policy

Credibility and Commitment

@ A key aspect of monetary policy is the extent to which a central bank
can credibly commit in advance to future policy actions (degree of
commitment)

EX: Fed commits to keep rates high until end of '23

@ |Is commitment desirable?

e PRO: if credible, it helps central bank affect market's expectations
about key macro variables (inflation, interest rates)
Ex: Fed commits to do whatever it takes to keep inflation at 2% target
If markets trusts the Fed = inflation expectations are anchored at 2%
e CON: unforeseen events may call for policy deviations from
announcement, which the public could interpret as opportunistic
behavior
Ex: since early '22, U.S. inflation has been way above 2% target. Bad
luck (COVID + gas crisis) or broken promise?

MA ( Drexel University) Nov. 28-30, 2022 13 /28



Optimal Monetary Policy

Credibility and Commitment

¢ REMARKS

MA ( Drexel University) Nov. 28-30, 2022 14 /28



Optimal Monetary Policy

Credibility and Commitment

¢ REMARKS

@ Commitment does not imply credibility. A central bank that broke past
promises is unlikely to be credible if it announces to commit to a future
policy plan

MA ( Drexel University) Nov. 28-30, 2022 14 /28
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Credibility and Commitment

o REMARKS
@ Commitment does not imply credibility. A central bank that broke past
promises is unlikely to be credible if it announces to commit to a future

policy plan
© Commitment is time inconsistent. An ex ante optimal announced

policy is ex post suboptimal
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Optimal Discretionary Policy

A Discretionary Central Bank

@ The most realistic regime is one where central banks

e make optimal decisions today, in response to current state of the
economy

e do not announce any future policy contingency

e assume next period policies will be chosen optimally again (by
themselves or newly appointed central banker)

@ This regime is called discretionary

@ Market participants anticipate that when forming expectations about
future variables

@ No incentive for the central bank to make announcements since they
will not be credible

—> central bank unable to manipulate market expectations (E;7t;4+
and E;&:+1 in our model), so it will take them as given

MA ( Drexel University) Nov. 28-30, 2022 15 / 28



Optimal Discretionary Policy

The Fed's Optimization Problem

@ The central bank solves
min 1E i ! (A2 %2 4
50 p 7Tt+“XXt) (4)
t=0
subject to the NKPC

f[t = KX)AQ- —+ [lt + ‘BEtﬁt+l (5)

given
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Optimal Discretionary Policy

The Fed's Optimization Problem

@ The central bank solves
1 ad . .
min EEO Z Bt (71% + Déxxf) (4)
t=0
subject to the NKPC

ﬁt = KX)AQ- —+ [lt + ,BEtﬁt+l (5)
given
o Treating E;7ty11 like a constant, from the policy-marker's perspective,
the dynamic problem in (4)-(5) is a sequences of disconnected static
problems:

2
: 1 . n N .
leInLt = (KXXt + 0 + ﬁEtﬂt+1> + DCXXt2 (6)

given
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Optimal Targeting Rule

o Taking FOCs with respect to %,

N A N o A Ox
<KXXt —+ Uy + ‘BEtTCt+1> Ky + &y Xy = 0 = Ty = ——X¢

given Kx
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given Kx

N N o Xx
<KX)?1- -+ i:lt + ‘BEtﬂt+1> Ky + &y Xy = 0 — Ty = —7XXt (7)

7Tt

e Equation (7) is often referred to as the optimal targeting rule

e it defines the optimal (negative) relationship between inflation and
the output gap the Fed should try to achieve

o it holds in every period (current and future)
= households/firms rely on it to form expectations about future
variables (market participants know the Fed is acting under discretion)
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Optimal Targeting Rule

o Taking FOCs with respect to %,

N N o Xx
<KX)?1- -+ i:lt + ‘BEtﬂt+1> Ky + &y Xy = 0 — Ty = —7XXt (7)

given Kx

7Tt

e Equation (7) is often referred to as the optimal targeting rule
e it defines the optimal (negative) relationship between inflation and
the output gap the Fed should try to achieve
o it holds in every period (current and future)
= households/firms rely on it to form expectations about future
variables (market participants know the Fed is acting under discretion)

@ NOTE: the Fed is NOT committing to the targeting rule (7)
e it is optimal for the Fed to act according to (7) (without announcing it

publicly)
e but agents rationally anticipate (7) will be used
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Optimal Discretionary Policy

REE Solution
e We combine fr; = — 2%, with the NKPC
X
7t = ,B Eiftevr + 53X + O
N~ ~——
— &% — S Efein
X K3 . Kx o
- Xt 1 + = == ﬁEtXt+1 — — Ut
Ny Kx
. Pax K .
- Xt = 7E{—Xt+]_ — 5 Ut (8)
ay + 12 oy + 12
N—— S——
a b
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REE Solution
e We combine fr; = — 2%, with the NKPC
7ty = B Efi1 K+ Oy
~—~— ~——
— 5% — S Efein

. K3 . Kx o
= Xt 1+07 :ﬁEtXtH—uTUt

X X

o X x o Kx .
— Xt = 7Etxt+1 el (8)
ay + 12 oy + 12
N—— N—~—
a b

@ This is a standard linear difference equation. Conjecture the solution:
e = Wx,uat
and use the method of undetermined coefficients to find 7, ,. Recall

that
b =p, 0 +8¢, & ~iidN(0,0%), 0<p, <1 (9)
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Optimal Discretionary Policy

REE Solution

o Substitute Etfey1 =17, 0, 0¢ into (8)
)?t = aﬂx'upuﬁt — bl,:lt = (37’]X’upu — b) l,.\lt
— solve ar, P, — b= M

_ —b _ Kx
Cl-ap,  a(1-pp,)+id

Nau <0 (10)
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REE Solution

o Substitute Etfey1 =17, 0, 0¢ into (8)
Xe = aﬂx,upuat — by = (arlx,upu - b) O
= solve any, .0, —b =1,
__—b Kx
1—ap,  ax(1-pp,)+x3
@ Hence, optimal output gap under discretion is:
Kx A
7 Ut
Qx (]‘ _anu) +KX

17x,u

M <0 (10)

)A(t:—
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Optimal Discretionary Policy

REE Solution

o Substitute Etfey1 =17, 0, 0¢ into (8)
)?t = aﬂx'upuﬁt — bl,:lt = (37’]X’upu — b) l,.\lt
— solve ar, P, — b= M
—b K

X
= = <0 10
Ry TR R 10
@ Hence, optimal output gap under discretion is:
A Kx A
Xt = — us
Qx (]‘ _anu) +K)2<
17)<,u
@ Use optimal targeting rule to find inflation
189 [45% [15%
iy = ——% = —— 0y = i 11
TR T TR e T e Y
Mruz0

MA ( Drexel University) Nov. 28-30, 2022 19 / 28
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Summary

e We have found: % =7, ,0: and 7ty = 17,0

Kx
T = "0 (1= PBp,) + 2

[19%
Tmu = w0 (1= Bp,) + 2

<0, >0
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e We have found: % =7, ,0: and 7ty = 17,0

Kx
T = "0 (1= PBp,) + 2

Xx
T T T pp,) v R

<0, >0

@ Key implications
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~

t:f[t:O

MA ( Drexel University) Nov. 28-30, 2022 20 / 28



Optimal Discretionary Policy

Summary

e We have found: % =7, ,0: and 7ty = 17,0

Kx
T = "0 (1= PBp,) + 2

Xx

<O M = A o) 1 2

>0

@ Key implications

1. Without the cost-push shock (& = 0):

~

=7t =0

@ no effective trade-off: full stabilization of both (often called divine
coincidence)
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Summary

e We have found: % =7, ,0: and 7ty = 17,0

Kx
T = "0 (1= PBp,) + 2

Xx
T T T pp,) v R

<0, >0

@ Key implications

1. Without the cost-push shock (& = 0):

~

=7t =0

@ no effective trade-off: full stabilization of both (often called divine
coincidence)
@ any shock driving the natural rate rr} is neutral
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Summary

e Key implications (continued)
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2. If Fed was a strict inflation targeter (no dual mandate), ax = 0:

fr=0 and X = —k;liy
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Optimal Discretionary Policy

Summary

e Key implications (continued)
2. If Fed was a strict inflation targeter (no dual mandate), ax = 0:

fr=0 and X = —k;liy

@ larger drop in output gap compared to case of ayx > 0
@ however, under baseline calibration (§ =2/3, $=10.99, c = x =1 and
€=238)

L el O Gl L GO
€ 0 €
Price stability should be the key objective!
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Summary

e Key implications (continued)
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Summary

e Key implications (continued)

3. As for a Taylor rule, higher price stickiness (lower x) amplifies the
responses of X; (more negative) and 7t (more positive)

a 77x,u 0 d a‘nn,u 0
g 0 M Ty 7
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Optimal Discretionary Policy

Summary

e Key implications (continued)

3. As for a Taylor rule, higher price stickiness (lower x) amplifies the
responses of X; (more negative) and 7t (more positive)

d 77x,u 0 q d ‘Uﬂ,u 0
e ™ T 7
4. From targeting rule 7t; = —ﬁ—ifq, the optimal relative volatility of

inflation to the output gap is

ORV = Std.Dev(7:rt) _ % Kx/e 1
Std.Dev (%)  kx x €

Since € > 1, inflation is always less volatile than the output gap
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Optimal Discretionary Policy

Impulse Responses to 1% Cost Push Shock

IRFs to 1% Cost Push Shock under OMP: Varying Fed's Objectives
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Interest Rates

@ What about the nominal and real interest rate? From the AD curve

2 & ~ A ~n
Xt = EtXtJ,_]_—(S rt—Etnt+1—rrt
—— ———

ﬂx,uat Ux,upuﬁf ﬂﬂ,upuﬂf
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Interest Rates

@ What about the nominal and real interest rate? From the AD curve

s S ~ A ~n

Xt = EtXtJ,_]_—(S rt—Etnt+1—rrt
- ~—— ~——
ﬂx,uut Ux,upuuf ﬂﬂ,upuuf

@ Rearranging terms
e real interest rate

Py ~ UKx (1 — Pu) ~ ~n
ry — Et7Tt+1 = uy + rry (12)
ax (1—Bp,) +x2 TFP driven
Hreu>0
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Interest Rates

@ What about the nominal and real interest rate? From the AD curve

s S ~ A ~n

Xt = EtXtJ,_]_—(S rt—Etnt+1—rrt
- ~—— ~——
ﬂx,uut Ux,upuuf ﬂﬂ,upuuf

@ Rearranging terms
e real interest rate

. . oKx (1 — . .
o Eeften = ax (1 —(ﬁPu;):L) 2 " TFPr:igiven 12)
Npru>0
e nominal interest rate
foo SPu O (20, (13)
ax (1 - Bp,) + 1% TFP driven

ru>0
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Targeting Rule vs Taylor Rule

@ We solved the model both under a Taylor rule and under the optimal
discretionary policy
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@ We solved the model both under a Taylor rule and under the optimal
discretionary policy

o Under a Taylor rule: % = q[’jat and 71; = n;ﬁat, for

TR 1-p,
e = T p) A Pog) 4 n—py) 0 )
’7XT,§ 5(‘Pn_Pu) <0 (15)

_(1_pu) (1_:Bpu)+KX5((Pn_pu)
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Optimal Discretionary Policy

Targeting Rule vs Taylor Rule

@ We solved the model both under a Taylor rule and under the optimal
discretionary policy

o Under a Taylor rule: % = q[’jat and 7t; = n;ﬁat, for

1—
TR P
Y >0 14
Tro = T p,) (1= Bpy) + 58 (@ — py) (4
6 (¢ —p,)
TR 7T u
xu <0 15
Tl’ (1_pu)(1_18pu)+KX5((P7t_pu) ( )
@ Under optimal policy: % = ng’ypflt and 7ty = ngyopﬁt for
oMP _ Xx
T T e e
poMP — K <0 (17)
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Targeting Rule vs Taylor Rule

IRFs to 1% Cost Push Shock: OMP vs Taylor Rule
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Optimal Taylor Rule

@ For a Taylor rule to replicate the optimal policy we need:

TR _ , OMP Koo (1 —
Gt = ga=di=p,+ 200 g
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Optimal Taylor Rule

@ For a Taylor rule to replicate the optimal policy we need:

TR _ , OMP Koo (1 —
Gt = ga=di=p,+ 200 g

@ Notice that

© the optimal coefficient ¢ is strictly decreasing in ax
= the higher the Fed's concern for output stability (lower relative
concern for price stability), the less responsive to inflation the optimal
Taylor rule should be

@ if the Fed was a strict inflation targeter, gbj‘r — 00: no realistic Taylor
rule will attain the optimum

@ if the Fed was "benevolent", ay = «x /€, then ¢>. =p, +0e(1—p,)
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Optimal Taylor Rule

Optimal Taylor Rule Coefficient, ¢

H i 1 1 1 1 1
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Loss Function Weight, a
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