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Abstract

We show that the benefits from reacting to misalignments in asset prices may disappear when there is noise in

the variables to which the monetary policy instrument responds, and this noise is positively correlated across

variables.
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1. Introduction

Cecchetti et al. (2000) presented the view that monetary policy rules should be augmented with a

reaction to misalignments in asset prices. The reaction coefficient should be positive to have a

countercyclical impact and also to discourage misalignments. Because estimation of misalignments in

asset prices is far from trivial, some authors (e.g., Bernanke and Gertler, 1999) have argued that reacting

to estimated misalignments is a dangerous thing to do and could actually be destabilising. The counter-

argument of Cecchetti et al. (2000) is that if it is the case that asset prices do affect the economy’s path,



then estimation of the other typical elements in a policy rule (usually, the output gap and inflation

expectations) will have to rely on some estimate of the evolution of asset prices. Therefore, estimates of

misalignments are already being used, although implicitly, in monetary policy decisions. The counter-

argument then concludes that difficulties in estimating misalignments should not deter policymakers

from introducing them in the policy rule.

Our contention is that this counter-argument is not necessarily valid. The counter-argument implies

that there should be a positive correlation between the errors in the estimation of the different elements of

a typical policy rule, because we would expect the output gap and inflation to be higher (lower) than

expected when asset prices are also higher (lower) than expected. We show that if this is the case, then

the benefits from reacting with a positive coefficient to asset prices may vanish, thus weakening the case

for reacting to asset prices. We do this in the context of a linear rational expectations model. The basis of

the model (of the New Keynesian variety) is nowadays common in the literature. We therefore motivate

the model only briefly and provide the reader with alternative references. The intuition for our result is

that if the estimation errors are positively correlated, reacting to both inflation and misalignments with a

positive coefficient increases the impact of those errors.
2. A stylised macroeconomic model with asset prices

Our stylised system of macroeconomic equations is the following:

yt ¼ Etytþ1 � a1 it � Etptþ1Þ þ a2At þ edt
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Eq. (1) is the aggregate demand equation and, except for the asset price term, is derived in McCallum

and Nelson (1999) from a dynamic general equilibrium model with optimising agents. We add an ad hoc

term (a2At) to incorporate a wealth effect. This is a shortcut within the spirit of the debate (see, e.g.,

Cecchetti et al., 2000). The difference to the demand shock, ed, is that monetary policy observes asset

prices. We set the coefficient a1=0.6 as in Estrella and Fuhrer (2002), and a2=0.04 following Bernanke

and Gertler (1999).

Eq. (2) is a bhybridQ Phillips curve, where in face of the discussion and evidence provided in Galı́ and

Gertler (1999), we have substituted lagged output for the marginal cost. es is a bsupplyQ shock.

Following the survey of empirical estimates presented in Rudebusch (2002), we employ two levels of

persistence: low (b1=0.4) and high (b1=0.9). We set b=0.99 as in Galı́ and Gertler (1999), and b2=0.3 as

in Rudebusch (2002).



Eq. (3) is derived from a standard dividend model of asset pricing: it gives equity prices as a function

of next-period dividends (assumed to depend on current output and the supply shock), expected future

dividends (incorporated into the expected equity price, EtAt+1), and the real interest rate. Following

Bernanke et al. (1999), we set c1=0.5 and c2=0.97. We add a disturbance (et
e) which represents an equity

premium shock of the type discussed in Cecchetti et al. (2000).

Eq. (4) gives the fundamental value of equities. It is the same as Eq. (3), except for the omission of the

nonfundamental equity premium shock.

Eq. (5) defines the shocks in the system as first-order autoregressive processes. We allow for two

degrees of persistence, low (qj=0.1) and high (qj=0.9). Given the lack of estimates in the literature (a

hard task in view of the nonobservability of the equity premium shocks), the variance–covariance matrix

of the innovations (et
j ) is assumed to be the identity matrix.

The values of the parameters in the policy rule are chosen so as to minimise the following loss

function (also used by, e.g., Rudebusch and Svensson, 1999):

Loss Function ¼ V ptÞ þ V ytÞ þ 0:5V it � it�1Þððð

where V(x) represents the unconditional variance of variable x.

Among the problems central banks face when reacting to asset prices is the estimation of

misalignments. In this paper, we look at the implications of uncertainty in the estimation of

misalignments. We introduce uncertainty in the model in the following way (which is similar to Aoki,

2003). We assume that the policymaker observes a noisy measurement of the variables that are included

in the policy rule; that is, the actual policy rule is

it ¼ d1 Et�1ptþ1 þ np
t

�
þ d2 At�1 � Ft�1 þ nAt

���
ð6Þ

where nt
p and nt

A are serially uncorrelated noise processes. We will allow for different degrees of

contemporaneous correlation between these noise processes, following the argument of Cecchetti et al.

(2000) that errors in the estimation of inflation and asset price misalignments are likely to be correlated.

The variances of the noise processes are assumed to be a fraction n (bnoise-to-signal ratioQ) of the

variance of the variables to which they relate, i.e., V (nt
p)=n.V(pt) and V (nt

A)=n.V(At�Ft). For

simplicity and to keep the computational effort manageable, n is equal for all processes. To solve our

model, we employed the Schur decomposition as described in Soderlind (1999). We used the programs

made available by Paul Soderlind at http://www.hhs.se/personal/psoderlind.

In this setup, the computation of the variances is tricky, because the variance of the noise shocks

depends on the variance of endogenous variables. We employed an iterative procedure. The solution of

this type of model can be written as an AR(1): xt=Mxt�1+et, where xt is the vector of endogenous

variables and et is the vector of exogenous shocks. The variance of xt satisfies:

Vx ¼ MVxMVþ Ve

In our model, the variance of et satisfies

Ve ¼ R0V
x þ R1

http://www.hhs.se/personal/psoderlind


Table 1

The different parameterisations employed

Case (a) (b) (c) (d) (e) (f) (g) (h)

b1 0.4 0.9 0.4 0.9 0.4 0.9 0.4 0.9

qe 0.1 0.1 0.1 0.1 0.9 0.9 0.9 0.9

qd, qs 0.9 0.9 0.1 0.1 0.9 0.9 0.1 0.1
R0 relates the variances of the noise processes to those of the endogenous variables, while R1 gives the

variances of the other exogenous shocks. Given an estimate of the variances of x(V0
x ) and e(V0

e), we

update the estimates as follows:

Vx
1 ¼ MVx

0M þ Ve
0

Ve
1 ¼ BVx

1 þ Ve

Eq. (6) is an inflation forecast-based rule (IFB), where the interest rate responds to expected inflation

and to misalignments in asset prices. According to Bernanke and Gertler (1999), an inflation forecast-

based rule that does not react to asset prices is the most adequate monetary strategy to deal with

nonfundamental movements in asset prices.1 However, comparisons of the performance of different

policy rules always bring to mind the bLucas critique.Q The parameters in our model do not explicitly

depend, as a result of how the model was derived, on policy rule parameters. Taking the possibility of a

structural change into account would make the computations even harder and would require additional

calibration assumptions. Besides, the purpose here is just to illustrate the consequences of adding noise

to the policy variables, an important—although so far not modelled—element in this debate. Therefore,

we chose to leave this issue for future research.
3. Results

We optimised the coefficients of the IFB rule under the different parameterisations employed

(presented in Table 1). The optimisation was carried out via grid search, with a step length equal to 0.01.

Experimentation indicated that reducing the step length would affect the results only slightly, leaving the

conclusions unchanged.

In most of the cases considered, reacting to misalignments in asset prices has little impact on the loss.

Understandably, the exceptions arise when equity shocks are more persistent than demand and supply

shocks , i.e., in cases (g) and (h).2

We computed (approximate) bcriticalQ noise-to-signal ratios, i.e., the noise-to-signal ratio at which the

coefficient corresponding to the reaction to asset prices becomes nonpositive. Given the computational

effort involved, we did not compute the actual critical noise-to-signal ratio. Rather we optimised the

coefficients of the policy rules for each level of correlation (0.0, 0.1, . . ., 0.9) and for noise-to-signal ratios
1
Previous versions of this paper also report results for a Taylor rule. Those results are similar but less clear-cut than the results presented

here. Likewise, a larger a2 will increase the case for reacting to misalignments. These results are available from the authors upon request.
2
To save space, these results are not reported here but are available from the authors upon request.



Table 2

Critical noise-to-signal ratio using the IFB rule and a2=0.04

Case 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

(a) NF 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

(b) NF 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

(c) NF 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

(d) NF 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

(e) NF NF NF 0.7 0.5 0.4 0.3 0.3 0.2 0.2

(f) NF NF NF 1 0.7 0.6 0.5 0.4 0.4 0.3

(g) NF NF NF NF NF NF 0.8 0.6 0.5 0.4

(h) NF NF NF NF NF NF NF NF NF NF

NF: the coefficient of reaction to asset price misalignments was always positive.

The table shows the first noise-to-signal ratio (n) for which the coefficient of reaction to asset price misalignments in the policy

rule became nonpositive. The search was restricted to n=0.1, 0.2, . . .1.0.
equal to 0.1, 0.2, . . ., 1.0. For each level of correlation, the first noise-to-signal ratio for which the reaction
coefficient is nonpositive is reported as being the critical noise-to-signal ratio. Table 2 presents the results.

Especially for high error correlation, the critical noise-to-signal ratio is very low in cases (a)–(d) and

somewhat higher or even not found in the range 0.1, . . ., 1.0, in cases (e)–(h).

Introducing correlated noise in the estimation of the variables that enter the policy rule reduces the

optimised value of the coefficient corresponding to the misalignment in asset prices. Depending on the

value of the parameters in the model, this reaction coefficient may quickly become negative, thus

contradicting the blean against the windQ prescription. Empirical research on the degree of persistence

and relative importance of different shocks is required to help discern which calibrations are plausible.

Nevertheless, it must be stressed that our model does not take into account the possibility that reacting

to asset prices may by itself reduce the likelihood of significant misalignments occurring. If reacting

(with a positive coefficient) to misalignments has this effect, then this benefit will have to be weighed

against the consequences of positively correlated estimation errors.
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