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The Efficient Allocation
max U (Cy, Ny)
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Optimality conditions:
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Sources of Suboptimality of Equilibrium

1. Distortions unrelated to nominal rigidities:

e Monopolistic competition: P, = M M%Vt, where M =— > 1
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Solution: employment subsidy 7. Under flexible prices, I = M- 55 R
Uy Wi  MPN,
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Optimal subsidy: M(1 — 1) =1 or, equivalently, 7 =

e Transactions friction (economy with valued money): assumed to
be negligible



2. Distortions associated with the presence of nominal
rigidities:

o Markup variations resulting from sticky prices: M; = (1_7)(‘4?/ PN —

Wﬂ;&w (assuming optimal subsidy)

Uyt Wi M
U. PB ‘M, 7 !

Optimality requires that the average markup be stabilized at its
frictionless level.

e Relative price distortions resulting from staggered price setting:
Cy(i) # Cy(j) if Pi(7) # P(j). Optimal policy requires that prices
and quantities (and hence marginal costs) are equalized across goods.



Optimal Monetary Policy in the Basic NK Model

Assumptions:
e optimal employment subsidy
—> flexible price equilibrium allocation is efficient
e no inherited relative price distortions, i.e. P_1(i) = P_; for all

i €10,1]

—> the efficient allocation can be attained by a policy that stabilizes
marginal costs at a level consistent with firms’ desired markup, given
eristing prices:

e no firm has an incentive to adjust its price, i.e. P = P,_; and,
hence, P, = P, for t =0, 1,2, ...(aggregate price stability)

e cquilibrium output and employment match their counterparts in
the (undistorted) flexible price equilibrium allocation.



Equilibrium under the Optimal Policy

yr =0
7Tt:O
it:T?

for all .

Implementation: Some Candidate Interest Rate Rules

Non-Policy Block:

- L. n -
Yt = _;(Zt — Et{WtH} — Tt) + Et{yt+1}

T = BEA T} + Ky



An Exogenous Interest Rate Rule
i =Ty
Equilibrium dynamics:
[?Jt] _ Ag [Et{ﬂm}]
Ty E{mi}
where Ll
r0= |, %)
Shortcoming: the solution y; = m; = 0 for all ¢ is not unique: one

eigenvalue of A is strictly greater than one.
— indeterminacy. (real and nominal).



An Interest Rate Rule with Feedback from Target Variables

it — T? + ¢7T7Tt + qj)ygt
Equilibrium dynamics:

yr | _ Ar E{yri1}
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where

A — 1 [(7 1 — Bo._ ]
T_O'—|—¢y—|—/{,q57r ok K+ B0+ ,)



Existence and Uniqueness condition: (Bullard and Mitra (2002)):

(g, — 1)+ (1= F)g, >0
Taylor-principle interpretation (Woodford (2000)):

di = ¢ dm+ ¢,dy
— (gbﬂ + %(1 — B)) dm

K
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A Forward-Looking Interest Rate Rule
it =10 + o BT} + O, E{yii1}

Equilibrium dynamics:

£]-n (382

where
Apr = 1 - O-_lgby _0-_1(¢7T R 1>
PR —0719,) B—ro ¢ — 1)

Existence and Uniqueness conditions (Bullard and Mitra (2002):

(o, — 1)+ (1= pB)g, >0
ko, — 1)+ (1+B)p, < 20(1+p)
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Shortcomings of Optimal Rules

e they assume observability of the natural rate of interest (in real
time).

e this requires, in turn, knowledge of:

(i) the true model
(ii) true parameter values
(iii) realized shocks

Alternative: “simple rules” , i.e. rules that meet the following criteria:
e the policy instrument depends on observable variables only,
e do not require knowledge of the true parameter values

e ideally, they approximate optimal rule across different models



Simple Monetary Policy Rules

Welfare-based evaluation:

- U, — U} 1 —
=By 0 (U ) = B 8 et )

t=0 t=0
— expected average welfare loss per period:
1 _
L =3 \k var(y) + € var(m)]

See Appendix for Derivation.



A Taylor Rule

it = p+ Opmi + QY
Equivalently:
it = p+ Opmy + QY + vy
where v; = ¢, ;'

Equilibrium dynamics:

5| [ B ] om0

Tt Et{ﬂtﬂ}
where
— o I — B¢7r . — 1
Ar =i [(m /<;+5(0+¢y)] ! BT_Q[/-@]
and Q) = a+¢y1+f<;¢ﬂ' Note that 7' — ¢, y" = —y,[lo0(1 — p,) + ¢,]as

Exercise: Aa; ~ AR(1) + modified Taylor rule i; = p + ¢, + ¢, Ay;



Money Growth Peg
Amt =0

money market clearing condition

L=y + 4 — iy — G
where [; = m; — p; and &, is a money demand shock following the
process

AG = IOQACt—l + 5z§

Define I;” = [, — (. —



Equilibrium dynamics:
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Stmulations and Fvaluation of Simple Rules
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Table 4.1: Evaluation of Simple Monetary Policy Rules

Taylor Rule Constant Money Growth
O 1.5 1.5 5 1.5 - -
?, 0.125 0 0 1 - -
(o¢, p¢) - - - - (0,0) (0.0063, 0.6)
o(y) 0.55  0.28 0.04 1.40 1.02 1.62
o(m) 2.60 1.33 0.21 6.55 1.25 2.77
wel fare loss| 0.30 0.08 0.002 1.92 0.08 0.38




The Taylor Rule (Taylor 1993)

Percent

L =4+1.5(7,-2)+0.5Y,

12,

L B L BLER B BNLAL LN LS SLELELEE BLELELEN NUSLELELSLILELEL NLE,
87 88 89 90 91 92 93 94 95 96 97

Sotirce: Tavlior 19990
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Clarida, Gali and Gertler (QJE 2000)

it =P it—l + (1_ p)[r +7 + IBEt{ﬂ-t+l - 72'*}4' 7/Et{yt+1 - yt*+1}]

TABLE II
BASELINE ESTIMATES

T I3 b & P
Pre-Volcker 4.24 0.83 0.27 0.68 0.834
(1.09) (0.07) (0.08) (0.05)
Volcker-Greenspan 3.58 2.15 0.93 0.79 0.316
(0.50) (0.40) (0.42) (0.04)

Standard errors are reported in parentheses. The set of instruments includes four lags of inflation: output

gap, the federal funds rate, the short-long spread, and commodity price inflation.



Orphanides (JME 2003)

Inflation
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————— Rule with Real-Time Data
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Fig. 5. Then and now: Tavlor rule with final and real-time data.



Table 1
Estimated policy rules

thy i i By i, 5ee

Grreenbook forecasts

1969:1-1997:4 —.42 (.58 0.44 0.27 0.14 1.04
(0.29) (0.04) (0.10) (0.10) (0.03)

1969:1-1979:2 0.53 0.75 0.44 0.14 0.19 (.95
(0.92) (0.14) (0.12) (0.15) (0.04)

1982:3-1997:4 —{).33 0.81 0.52 .51 0.10 (.56
(0.32) (0.06) (0.13) (0.17) (0.03)

Survey forecasts

1969:1-2002:4 —).51 0.84 (.55 .36 0.17 (.96
(0.22) (0.05) (0.12) (0.13) (0.03)

1969:1-1979:2 0.74 0.91 0.25 .32 0.21 (.99
(1.285) (0.29) (0.16) (0.35) (0.05)

1982:3-2002:4 —{).66 (.83 (.58 (.53 0.16 (.49
(0.21) (0.05) (0.09) (0.11) (0.03)

Notes: Least-squares estimates of

. - ﬂ'
iy = By + B4y + r}nnfﬂ + ﬂ'ﬂ.}-ﬁ Vep3z + II:I'}c}’r—l s
¥ =_ a2 =_ — * a ] = L ] = a — & * T T
where 7 3 = Pre3 — M1, V-1 = o1 — @y and A'pes = pp3 — ¥ = A — A% 4. All variables

dated ¢ and later reflect real-time forecasts formed during quarter . HAC standard errors in parentheses.

Satirce: Ornhanide< (IMF 2002 h)



