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Recitation 6: Rotemberg and Woodford (1999)
Interest Rate Rules in an Estimated Sticky Price Model

How well do "simple" monetary policy rules perform in sticky price models? And how should central
banks formulate such rules? The 1999 NBER Conference went some way into addressing these issues, and
the key �ndings are presented in the volume "Monetary Policy Rules," edited by John B. Taylor. You should
read the introduction to the volume. This recitation handout covers the main points of the contribution
from Rotemberg and Woodford (chapter 2). You may regard it as a generalization of the table on the last
page of the lecture handout, "Optimal Monetary Policy in the Baseline Sticky Price Model."
.
.

1. Di¤erences from the Baseline Framework in Lectures

The model is outlined below. Di¤erences from the model covered in lectures are highlighted in bold.

1.1 IS Equation

� There is a continuum of households indexed by i, i 2 [0; 1]. Each household produces a single
good cit but consumes the composite good C

i
t (for the composite good, the superscript i refers to the

consumer not the good). The utility of household i at time t is given by:
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where � is the discount rate, yit is household i�s production of its own good, and �t is a vector of
preference or technological disturbances. The composite consumption good is a Dixit-Stiglitz
(1977) aggregator of the continuum of individual consumption goods:
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where cit(z) is the quantity purchased of good z, and we assume that � > 1. This yields total demand
for di¤erentiated good as:
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� Households must choose their index of purchases Cit at date t�2. This is introduced to account
for the fact that US GDP responds to monetary policy after 2 quarters, and is discussed further in
Rotemberg and Woodford (1997). Household optimization then requires:
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where �it is the Lagrange multiplier and marginal utility of income of household i. Assuming a borrowing
constraint that never binds in equilibrium, the marginal utility of income must satisfy:

�it = �RtEt�
i
t+1 (2)

where Rt is the gross return on a riskless bond purchased at date t.
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� We assume complete insurance markets so that all households have the same marginal utility of
income at any time.

QUESTION: Why do complete insurance markets ensure this? And why do we want this property
that the marginal utility of income is constant across households?

.

.

.

.

.

.

� We have government expenditure satisfying:

Ct = Yt �Gt (3)

Government expenditure Gt is determined at date t � 1, i.e. after consumer expenditure but
before the central bank sets the interest rate for date t.

� Log-linearizing equations (1) and (2) yield:

���Et�2
�
^
Ct �

_
Ct

�
= Et�2

^
�t (4)

^
�t =

^
Rt � �t+1 + Et

^
�t+1 (5)

where
�
� = �uCC

_

C
uC

.

� Log-linearizing the market clearing condition and substituting into the system of equations we derive
the IS equation:
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1.2 Phillips Curve / AS Equation

� Price-setting follows Calvo (1983) with some modi�cations. At the end of any period, fraction 1 � �
of �rms get to choose new prices. Of these, a fraction 
 start charging the new price at the
beginning of the next period. The remaining fraction 1 � 
 of �rms must wait until the
following period to charge the new price (they must post the new price a quarter in
advance). These delays account for the fact that the largest response of in�ation to a monetary
policy shock takes place after 2 quarters.

Prices are chosen to maximise the contributions to expected utility resulting from sales revenue on the
one hand, and the disutility of output supply on the other, at each of the future dates and states at
which the chosen price applies:
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� Substituting in the consumer demand and log-linearizing the optimization decision of each type of �rm
(
 and 1� 
), then aggregating, we derive the Phillips Curve/AS equation:
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where  = 
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Because prices are set in advance, expectations of future output increases relative to Y S also raise
prices. In addition, if the long term interest rate at t is higher than had been expected at t� 1, then
in�ation declines, because the upward revision increases the returns households expect to earn from
their revenues. As a result, they raise revenue by cutting prices.

1.3 Monetary Policy Rule

� Interest rates are characterized according to a feedback rule, an extension of Taylor (1993):
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2. VAR Approach

Rotemberg and Woodford (1999) estimate a recursive model of the state vector:
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The restrictions on the VAR are:

� The interest rate in period t responds to in�ation and output in period t, while these variables only
react to lagged interest rates.

� e1;t is independent of the real disturbances so it is purely a monetary policy shock.

The structural parameters are then derived by minimizing the discrepancy between the estimated re-
sponses of output, in�ation and the interest rate to the monetary disturbance e1;t and the responses predicted
by the theoretical model when we use the monetary policy rule given by (9).
The authors also use calibration to obtain numerical values for a range of parameters on the basis of

other evidence.
The question in this paper is: How would the US economy perform if it were subject to structural

disturbances whose properties are the same as those that have a¤ected it in the past while, at the same time,
the way interest rates are set the central bank is di¤erent?
QUESTION: Does this empirical strategy su¤er from the Lucas (1976) critique of econometric policy

evaluation?
.
.
.
.
.
.
.
.
.
.
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3. Welfare Loss

The average level of welfare is given by:
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Following Rotemberg and Woodford (1998), the authors take a second order Taylor approximation of the
utility-based welfare measure around the steady state values of the variables that a¤ect utility. Furthermore,
it is assumed that the government not only uses an output subsidy to correct for the distortion created by
monopolistic competition, but that the value of the subsidy varies with the particular monetary policy rule
in order to keep the natural rate value of output equal to the welfare-maximizing value.
The derived loss measure is:

L = var f�tg+ ( �1 � 1)var f�t � Et�2�tg+ �var
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The paper looks at the performance of monetary policy rules according to 2 approaches:

� The parameter values that minimize L.

� The performance of the rule in terms of the derived volatility of variables of interest about the natural
rate values.

The rationale for looking at the latter is that the former places too much weight on the particular
functional form assumed for consumer utility.

4. Consequences of Simple Policy Rules

The tables and �gure attached summarize the evidence. The categories of rules considered are listed below.

4.1 Simple "Taylor Rules"
^
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^
�t + b
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where
^
rt = rt � r� and

^
�t = �t � ��.

4.2 Lagged Interest Rate Rules
^
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where we now allow c to be greater than 0.

4.3 Rules Using Only Lagged Data
^
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QUESTION: Why might such a rule be implemented even if the central bank has privileged access to
new contemporaneous information?
.
.
.

4.4 Price Level Targeting Rules
^
rt = a
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A speci�cation that nests price level and in�ation targeting rules is:
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