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Abstract

This paper discusses the optimal use of inflation forecasts in an inflation tar-
geting setting with reaction and implementation lags. It distinguishes between the
optimality of history-dependence versus forward-lookingness in monetary policy-
making. It is shown that monetary policy strategy is inverted relative to private
sector pricing behaviour: if private sector price setting is backward-looking, policy
should be forward-looking, and vice versa.
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1. Introduction

The conduct of monetary policy from both a prescriptive and a descriptive perspective has
been an increasingly central topic in macroeconomics in the past decade. An important
issue has been what role forecasts of future economic conditions play in policymaking.
Since it takes time for monetary policy to affect the economy, a central argument has
been that policy should be forward-looking and inflation forecasts therefore should be an
integral part of the inflation-targeting strategy. This paper shows that this argument de-
pends on the degree to which private sector price setters exert forward-looking behaviour
in addition to the length of their reaction and implementation lags.

Svensson (1997) defines inflation targeting as a policy that minimizes expected loss
where inflation deviations from some target is the important argument. This optimizing
approach has been denoted a targeting rule. In his important early contribution to this
targeting-rule approach, Svensson considers an inflation-targeting central bank with a

mandate to minimize expected loss given by
min Eto Z Lt7
t=to
where the period loss (L;) is given by a quadratic function, taking the inflation gap

(m — 7*) and output gap (y — y*) as arguments, i.e.

Ly = [(777& - 77*)2 + A (yt - Z/Z)ﬂ )

N | —

where A is the relative weight on output-gap stabilization. Svensson notes that the
optimal inflation targeting horizon, i.e., the time it is expected to take for inflation to
return to its target level depends positively on A. A central bank that places a higher
relative weight on the output gap should conduct an interest-rate setting policy that
brings forecasts of future inflation into line with the inflation target over a longer period
of time. The Svensson model exhibits private sector agents that are backward-looking
and react with a lag to available information. Monetary policymaking will then only have
a lagged and gradual effect on the macroeconomy. These assumptions introduce a role
for forecasts as indicators of monetary policy.

An important element of recent macroeconomic research is the recognition of the
forward-looking nature of private-sector decision making. Forward-looking behaviour im-
plies that private agents make forecasts about the future and base decisions on these
forecasts. Such behaviour can be motivated by, e.g., consumption smoothing or adjust-
ment costs. Hence, by being able to commit to future policies, the central bank is able

to influence private sector forecasts which lead private agents to behave in a way that is



more consistent with policy objectives. Woodford (1999b) points out that the optimal
commitment policy is therefore history-dependent, that is, must honor the promises made
in earlier periods about future policies. In the New Keynesian macroeconomic tradition,*
history-dependence implies interest rate (policy) inertia, policy should only gradually re-
spond to the state variables. In contrast to the situation where private sector behaviour
is backward-looking, forecasts do not play an important role in policymaking.

This illustrates that an important problem with the targeting rule approach is the
model dependency of the policy strategy; the optimal strategy is based on and inter-
twined with the particular model considered. In other words, differentiating between the
more general policy prescriptions and the highly model-specific prescriptions is difficult.
The lack of consensus on how to model the macroeconomy is therefore critical for the
implementation of the targeting rule approach in policymaking.

A step forward in making targeting rules more operational is to discuss the proper-
ties of the targeting rule strategy under different assumptions regarding private sector
behaviour. The policymaker may then pick the strategy according to his belief about
the macroeconomy. An important and controversial issue is the degree to which private
sector decisions are forward-looking. This paper shows that the assumption made about
how forward-looking private sector pricing decisions is crucial for whether the central
bank should follow a forward-looking or a history-dependent strategy, or a combination
of both. It is shown that the policy strategy is inverted relative to private sector decision
making: if the private sector is forward-looking, the monetary policy strategy should
be history-dependent, and vice versa. Moreover, the paper also discusses how reaction
lags (behaviour based on a lagged information set) and implementation lags® (behaviour
based on lagged expectations of contemporaneous variables) influence the targeting rule
approach.

Section 2 presents the model. Section 3 discusses the solutions under different insti-

tutional arrangements. Section 4 provides some concluding remarks.

2. The demand management problem
Assume that the central bank faces the Phillips curve given by
Tipjtn = OTpjms1)e + (1 — O)Tegjpn—1e + Vil + Etjtns (1)

where 7, is the rate of inflation, ¢, = y; — y; is the output gap, ¢; is a white-noise cost-

push shock, n > 0 and 57 > 0 are respectively the reaction and implementation lags of

1See, e.g., Clarida et al. (1999) and Woodford (2002).
2The effects of implementation lags on optimal monetary policy are also discussed in Svensson and
Woodford (1999a).



the private sector, and 0 € [0, 1] measures the degree to which price-setters are forward-
looking. For notational convenience, the rational expectation of a variable x at time t;
given the information available at time ¢, is denoted by z,;,. All variables are measured
as deviation from their steady-state values.

The hybrid Phillips curve in (1) is similar to the New Keynesian Phillips curve studied
by, among others, Clarida et al. (1999), Woodford (2002) and Svensson and Woodford
(1999b). It allows, however, for a backward-looking component, which can be rationalized
by adaptive expectation formation (see Roberts, 1995, 1997), or rule-of-thumb pricing
behaviour (Gali and Gertler, 1999). For simplicity, we assume that the central bank uses
the output gap as its instrument. We are thus implicitly making the assumption that the
path for the expected, optimal output gap is attainable through an appropriate setting
of the central-bank instrument (the short-term interest rate or base money).

The problem of the central bank is now to minimize the loss function subject to the
Phillips curve by choosing an optimal path for the output gap. If the inflation target is

normalized to zero, the Lagrangian for the policy problem is given by

e}

1 ) N
L=FEyY <§ (78 +AG7) + e (Tegen = OTeprpgion — (L= )1 jin — Vlss — 5t+j+n)> ;

t=to

where p is the Lagrange multiplier associated with the constraint (1).

3. Solutions

The solution to the above problem depends on the institutional arrangement. If the
central bank is able to commit to a strategy which is time-inconsistent, the relevant
solution would be the commitment solution, in which the central bank utilizes private
sector expectations to minimize its loss function. If the central bank is unable to commit,
private sector expectations are taken as given and the relevant solution would be the

discretionary solution.?

3.1. The timeless commitment solution

We first analyze the situation where the central bank credibly commits to its strategy

and takes into account that this influences private sector expectations. The first-order

3McCallum and Nelson (2000) consider the solution to a similar problem where price setters’ degree
of forward lookingness is allowed to vary. They focus, however, on measuring the difference between the
discretionary and timeless commitment solutions, that is, the cost of not being able to commit. Svensson
(2001) discusses optimality conditions when pricing decisions are either fully forward-looking or fully
backward-looking.



conditions for this problem are given by

oL
a— = Titj4nlt + My — 9,ut_1 = 0, for t = to, (2)
Tt+j+n
oL
o Tijnlt + 1y — Oy — (L= 0)pyyqy, = 0, for &> 1o, (3)
Tt+j+n
oL .
5 = Mgt — ey = 0, for t > tg. (4)
Yi+j

If the policy commitment is assumed to have been made sufficiently long time ago
(to = —00), the first-order condition for this period, (2), can be disregarded,* and equa-
tions (3) and (4) describe the timeless commitment solution, see Woodford (1999a). By

substituting out the Lagrange multipliers, the timeless commitment solution is given by

A A N Y
Y441t = Q?Jtﬂ'—l\tq + (1 - e)yt+j+1|t - Xﬁt+j+n\t- (5)

The solution implies that the central bank at time t sets the j-period-ahead output
gap reflecting a weighted average of the expected j — 1-period-ahead output gap, as
set in the previous period, and the expected (j + 1)-period-ahead output gap, as well as
inflation-forecast deviations from target j+n periods ahead.? It gives rise to the following

propositions.

Proposition 3.1. Direction of Strategy in the Timeless Perspective.
The optimal timeless inflation-targeting strategy is inverted relative to the private sector
pricing strategy - the policy strategy is as forward (backward)-looking as the private

sector is backward (forward)-looking.

Proposition 3.2. Effect of implementation lags.
The effect of a j-period private sector implementation lag is that the policymaker sets
the expected j-period-ahead output gap, and disregards information on inflation forecast

deviations from target from the time of the policy decision and j — 1 periods ahead.

Proposition 3.3. Effect of reaction lags.
The effect of a n-period private sector reaction lag is that the policymaker disregards
information on inflation forecast deviations from target from the time of policy decision

and n — 1 periods ahead.

4As pointed out by Jensen and McCallum (2002), however, the timeless perspective policy rule will
not be the optimal rule given that the discount factor for the representative agent is less than unity.

5Tt should be noted that expectations of future variables (forecasts) can always be expressed as a
linear function of current state variables in a linear model. It is, however, more informative to represent
the first-order conditions by expectations terms, since they clearly show that it is the information that
affect expectations that matters for policy.



Figure 3.1: The degree of optimal policy inertia and policy forward-lookingness.
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The closed-form solution of (5) is given by®

A N v - i
Yt+jlt = PYt+j—1]t—1 — (=) a—n Z OcT bt jn-tilt (6)
=0
where p = ﬁ € [0,1] denotes the degree of optimal policy inertia, 6. = % € [0,1]

denotes the degree to which the policymaker should optimally discount the inflation
forecasts, where n = 1_—”1_240(1_9) € [0,0.5]. Equation (6) shows that optimal inflation
targeting is equivalent to responding to the discounted and forward-accumulated inflation-
forecast deviations from target. The greater the effect of output on inflation, the stronger
the response should be. The greater weight placed on output in the loss function, the
weaker the response should be.

The degree of optimal policy inertia (p) and policy forward-lookingness (J.) are
both complicated functions of only one argument: the degree to which price-setters are
forward-looking (). p, d. and n are plotted in Figure 3.1. J. is unity for 8 € [0,0.5]

(full policy forward-lookingness) and then declines monotonically if price-setters become

6For the solutions to forward-looking models with lagged dependent variables, see Rgisland (2000)
and Pesaran (1987).



more forward-looking.” Policy is completely backward-looking if if price setters are fully
forward-looking. Moreover, policy inertia (p) increases in 6, from a value of zero in the
case when price setters are fully backward-looking, and reaches unity (full policy iner-
tia) at 6 € [0.5,1]. This implies that the monetary-policy response to future discounted
inflation deviations is strongest at = 0.5

The two extreme cases are worth noting: when price setters are assumed to be com-
pletely backward-looking (# = 0) and when price setters are assumed to be completely
forward-looking (# = 1). If the price setters are entirely backward-looking (as in Svensson,

1997), the closed-form solution is given by

) ¥
Yl = = ; Tt tjpnilts fOr T > Lo. (7)

In this case, the central bank should only adjust the output gap inversely to the undis-
counted sum of expected future inflation deviations from target. There is no role for
policy inertia as the private sector does not respond to information about the future.

If private sector price setting is entirely forward-looking (as in Clarida et al., 1999),

the closed-form solution is given by

; . gl
Yorilt = Yetj=1t=1 = Y Tetjtnft: for t > ty. (8)

In this case, forecasts play only a role as long as there are implementation and reaction
lags. Moreover, policy should be fully inertial, with the growth in the expected output
gap set in negative proportion to the (7 + n)-period-ahead inflation forecast deviations

from target.

3.2. Discretion

The previous section assumed that the central bank was able to commit to a timeless
strategy. Such commitment may not be feasible and the central bank may be expected
to renege on any promises given in the past that are not consistent with optimal policy
from that time on, thus leaving the timeless perspective. The appropriate equilibrium
would then be that of discretion where the central bank takes private-sector expectations

as given when optimizing. The discretionary solution is described by the following first-

"Giannoni and Woodford (2001) show that also in the context of optimal monetary policy, where the
policymaker maximizes the welfare of the consumers, inflation inertia creates a role for forward-looking
policymaking.



order conditions:

oL
0— = Titjtnlt T He — (1 - H)Mt—i—l\t =0, Wt (9)
Tt+j+n
oL
~ ANYsrile — =0, V¢ 10
Do Yetglt — MY (10)

The discretionary solution to the demand management problem is given by

7 N i
gt = (L= 0) gy — N Ttnlt: (11)

The solution implies that the expected j-period-ahead future output gap is set as a
function of the expected future j + 1-period-ahead output gap and the inflation forecast

n + j-periods ahead. It gives rise to the following proposition.

Proposition 3.4. Direction of Discretionary Strategy.
The optimal discretionary inflation-targeting strategy is as forward-looking as the private

sector pricing strategy is backward-looking.

The closed-form solution of (11) is given by
L o 12
Yi+jlt = Y Z dTt+j+n+ilt) (12)
=0

where 04 = (1 — 0). The discount factor is negatively related to the degree to which
private sector price-setters are forward-looking. There is no role for policy inertia. If
price-setters are entirely backward-looking, the discretionary solution is identical to the
commitment solution in equation (7). In the forward-looking case, the central bank sets

the output gap according to the rule

N Y
Y41t = — X7t+j+n|t,

and the central bank should only consider forecasts of inflation to the extent that there
are implementation or reaction lags. Note that Propositions 3.2 and 3.3 also hold for the
discretionary optimizing case, irrespective of how forward-looking private sector price

setters are.

4. Concluding remarks

This paper shows that private sector price setting determines the degree to which an
inflation-targeting central bank should have a forward-looking or a history-dependent

policy. It is shown that optimal monetary policy is equivalent to responding to the

7



discounted and forward accumulated inflation forecast deviations from target. Moreover,
policy should be history-dependent, except if pricing decisions are completely backward-
looking. Implementation and reaction lags introduce a separate role for using inflation

forecasts in policymaking, since policy then only will have an effect in the future.
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