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1 Introduction

The range of current practice regarding the publication of policy inclinations by central

banks is wide, extending from complete silence to explicit quarter-by-quarter numerical

projections. Most central banks are reluctant to directly reveal their views on likely

future actions (see Faust and Leeper (2005)). Central banks fear that the public would

tend to interpret policy inclinations as commitments to future actions, which would

reduce flexibility in responding to unexpected developments. A few central banks,

however, have provided some direct signals to the public about their policy intentions.

In May 1999, the Fed started to publish a policy bias or policy tilt about the likely

direction of future policy. Only one year later, however, it abolished this practice

because of the “unanticipated confusion” among investors and economists caused by

its previous practice.1 In 2003 the Federal Open Market Committee started to issue

indications on policy inclinations to provide some forward guidance on monetary policy

decisions. Much more resolute steps have been undertaken by the central banks of New

Zealand and Norway, which have begun to publish numerical forecasts of the future

path of policy interest rates. However, it is uncertain whether this trend towards more

openness regarding policy inclinations will be sustained. For instance, the president

of the European Central Bank has stated clearly that the ECB will not publish policy

inclinations regarding the path of future policy interest rates (see Trichet (2006)).

Poole (2005) has stated that “the most important communications issue facing the

FOMC currently is whether and how to continue to provide forward guidance on policy

decisions.”

Academics are also divided regarding the social desirability of policy inclinations.2

Publishing policy inclinations about future interest-rate changes may be a means of

anchoring expectations, as they create, at least partially, a degree of commitment to

the course of future policies. Since Kydland and Prescott (1977) the positive value

1Cf. “The Financial Times”, January 20, 2000, “Fed to No Longer Adopt Policy Bias Toward
Rates.” See also Poole (2003).

2For an interesting overview of the arguments against and in favor of forward guidance see Geraats
et al. (2008).
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of commitment to a properly chosen policy rule has been commonly accepted. It is

also a cornerstone of the New Keynesian approach to monetary policy and central

banking (cf. Clarida et al. (1999)). Many academics (e.g. Woodford (2005, 2007) and

Svensson (2005)) have therefore stressed the importance of central banks talking openly

about the policy decisions they are likely to make in the future. It seems intuitively

clear that facilitating public understanding about the likely future path of policy can

increase policy effectiveness as forward-looking agents will adapt their expectations

accordingly.3

Other academics have voiced strong practical objections. Goodhart (2001) notes that

“the idea of trying to choose a complete time path by discretionary choice seems entirely

fanciful and counterproductive,” and both Blinder (2004) and Mishkin (2004) broadly

concur with his pessimistic assessment.

Deviations from previously announced policy inclinations pose a difficult communi-

cation problem for the central bank. Suppose that, based on the current economic

situation, a central bank has announced and explained an interest-rate decision that it

is likely to make in the near future. If shocks occur in the meantime and the central

bank would like to adopt a different interest-rate policy from the one it has announced,

it needs to explain the reasons underlying such deviations. Otherwise the forecast

would lose its bite. Some of the shocks leading to the deviation (such as oil-price

shocks) may be easy to observe and to understand. Other shocks (such as technol-

ogy shocks increasing systemic risks in financial markets) are not easily observable, so

central banks will find it very difficult to explain why they would like to deviate from

earlier declarations of intent.4

Communicating deviations from announcements therefore involves two types of costs.

First, the cascade of explanations about deviations from an initial statement of policy

3Rudebusch and Williams (2006) argue that the publication of interest-rate projections is desirable
when the public is uncertain about the central bank’s preferences.

4Communication problems may be further aggravated by behavioral aspects, as people tend to
appreciate, believe and remember messages consistent with their prevailing beliefs and disregard mes-
sages that contradict them (see Mullainathan and Shleifer (2005)). Moreover, explaining the reasons
underlying future aggregate fluctuations may be difficult if individual firm shocks do not average out
in aggregate, which is argued by Gabaix (2005).
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deliberations is costly for central banks. For instance, research resources must be

employed in the search for hard-to-find evidence that will credibly explain a deviation.

When evidence is soft, qualitative efforts may be substantial and may divert resources

from other important tasks. While it may not be necessary to give detailed explanations

of a forecast that has come true, it may be increasingly laborious to explain the reasons

underlying deviations from forecasts.

Second, the central bank’s prestige may depend on the precision of its forecast. For

example, forecasts that often fail to come about may impair the public perception of

the central bank’s competence and may also endanger the re-appointment of the central

bank’s chief executives.

The costly communication of deviations from announcements is a two-edged sword for

central banks. On the one hand, it creates commitment precisely because deviations are

costly. On the other hand, the central bank actually incurs these costs when it decides

to deviate. This reduces its flexibility in responding to unforeseen developments.

In this paper, we develop a framework for examining the social desirability of publish-

ing the likely course of future monetary policy. We introduce a new central bank loss

function that accounts for the costs of deviations from policy announcements.5 Sec-

ond, we integrate forecasts into a dynamic monetary model. We choose the dynamic

New Keynesian model (see Clarida et al. (1999)) as our underlying workhorse, as this

forward-looking framework is frequently argued to support the publication of policy

inclinations. Moreover, it can be derived from microeconomic principles (see Woodford

(2003a)).

In such a model, gains from commitment are possible, because the optimal policy rule

does not correspond to the policy an optimizing central bank chooses under discre-

tion.6 We assume that the central bank announces a point forecast in each period. In

5Cukierman and Liviatan (1991) and Cukierman (2000) study models with an inflation bias and
two types of policy-makers. The first type can deviate from announcements without cost; the second
type is perfectly committed. In a similar vein, Gersbach and Hahn (2006) consider a model where
the government punishes central bankers’ deviations from announcements. Rogoff (1985) proposes
a model where deviations from exogenously given intermediate targets affect the central bank’s loss
function.

6There are at least two alternative approaches that may enable the central bank to reap these
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particular, we consider four different scenarios. First, the central bank may announce a

forecast of future inflation. This is a policy pursued by many inflation-targeting central

banks. Second, the central bank may announce a forecast of the nominal interest rate.

This is very close to the Fed’s former practice of publishing a policy bias as part of the

minutes of the FOMC meeting.

We will see that in our model the time horizon with regard to the publication of

forecasts will be of the utmost importance. We distinguish two cases. First, the

forecasts may concern variables in the near future, and the public’s expectations about

these variables may already have manifested themselves in the choice of price-setters.

Henceforth we will label these forecasts short-term. Second, the forecasts may be

published earlier, which means that public inflation expectations are a function of

the variables announced. In the following we will call these forecasts medium-term.

We analyze four scenarios in this paper: short-term inflation forecasts, short-term

interest-rate forecasts, medium-term inflation forecasts, and medium-term interest-rate

forecasts.

The main findings of our paper are the following: Short-term projections are always so-

cially detrimental. Short-term forecasts about inflation or interest rates create losses,

as the central bank loses some of its flexibility in responding to unexpected shocks.

For medium-term forecasts, the publication of policy inclinations creates a trade-off

between gains due to commitment and losses from less flexibility. We show that this

trade-off is never favorable as far as medium-term interest-rate projections are con-

cerned. By contrast, medium-term forecasts about inflation are socially advantageous,

unless the costs of deviating are large.

Accordingly, a society is better off with a central bank that publishes medium-term

inflation projections and is concerned about deviations than with a central bank that

potential benefits to some extent. First, delegation of monetary policy to a conservative central banker
may be socially beneficial even in the absence of an inflation bias, because it creates commitment
to stabilizing inflation more strictly. This stabilizes inflation expectations and hence also inflation
itself (see Clarida et al. (1999)). Second, delegation of monetary policy to a central bank with an
interest-rate-smoothing objective may serve a similar purpose, as it makes the central bank’s policy
history-dependent (see Woodford (2003b)).
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shares the public’s preferences. This is a parallel to the delegation of monetary policy

to a conservative central banker.

Our paper is organized as follows: In the next section we present our model. Sections 3

to 6 analyze the four scenarios. We examine the welfare implications for these scenarios

in section 7. Section 8 concludes.

2 Model

We consider the standard New Keynesian model (see Clarida et al. (1999)). The

behavior of price-setters is described by a Phillips curve

πt = δπt+1|t + yt + ξt, (1)

where we use πt and yt to denote inflation and output in period t. Parameter δ repre-

sents the discount factor with 0 < δ < 1. The additional subscript |t denotes expec-

tations at period t. Parameter ξt represents a cost-push shock, which is given by an

AR(1) process

ξt = ρξt−1 + εt (2)

where 0 < ρ < 1. We assume that εt are i.i.d. from a normal distribution with variance

v2.

The IS curve is given by

yt = yt+1|t − σ
(

it − πt+1|t

)

, (3)

where σ > 0. It can be derived from the consumption Euler equation of a representative

household.

Moreover, we assume a quadratic function for per-period social losses

lt = π2
t + ay2

t , (4)

where a > 0 represents the relative significance of output stabilization. Thus social

welfare is represented by the expected sum of discounted per-period losses

Lt = Et

∞
∑

i=0

δilt+i. (5)

6



The central bank publishes forecasts for a variable x. The forecasts either refer to

inflation (x = π) or to the interest rate (x = i). First, we consider short-term forecasts.

In each period t, the central bank publishes the projection of variable x for period t+1.

This projection is denoted by x
P,t
t+1. Second, in each period t the central bank announces

the value of variable x for period t + 2. We use x
P,t
t+2 to denote these announcements.

As discussed in the Introduction, we introduce a new component into the central bank’s

loss function. We assume that the central bank faces quadratic costs incurred by

forecast deviations. Formally, the central bank’s losses in period t can be written as

lCB
t = π2

t + ay2
t +







b
(

xt − x
P,t−1
t

)2

for short-term forecasts

b
(

xt − x
P,t−2
t

)2

for medium-term forecasts
(6)

where b ≥ 0.

If a central bank announces a forecast value x
P,t
t−1 or x

P,t
t−2, it faces the quadratic costs

b
(

xt − x
P,t
t−1

)2

or b
(

xt − x
P,t
t−2

)2

, respectively, if the forecasts are not met. The size of

these costs depends on parameter b (b ≥ 0). For b = 0 we obtain the standard case

because announcements represent cheap talk when deviations are costless.

The central bank minimizes expected intertemporal losses

LCB
t = Et

∞
∑

i=0

δilCB
t+i (7)

subject to constraints (1) and (3). In the following we discuss the four scenarios

separately.

3 Short-Term Inflation Forecasts

We start with the analysis of short-term inflation forecasts. Because the formation

of inflation expectations and the announcement of inflation forecasts occur simultane-

ously, inflation expectations obviously cannot be influenced by inflation forecasts. We

introduce Et to denote the public’s expectations in period t as a function of forecasts

announced in previous periods and obtain

∂Et−1πt

∂π
P,t−1
t

= 0. (8)
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We are emphasizing the point at this stage because it constitutes the main difference

between short-term and long-term forecast announcements.

If the central bank publishes a short-term inflation forecast, the first-order conditions

are given by

πt + ayt + b
(

πt − π
P,t−1
t

)

= 0, (9)

bδ
(

πt+1|t − π
P,t
t+1

)

= 0. (10)

In the standard case without forecasts, the first-order condition can be written as

πt + ayt = 0 (cf. Clarida et al. (1999)). This corresponds to (9) in our model. The

additional term b(πt − π
P,t−1
t ) in our model captures the impact of past forecasts on

present monetary policy. The second condition entails that the central bank will choose

the inflation forecast equal to its expectation of future inflation, i.e. π
P,t
t+1 = πt+1|t. It

is intuitive that this behavior minimizes the central bank’s loss.

By eliminating the central bank’s forecasts π
P,t−1
t from the first-order conditions we

obtain

πt + ayt + b(πt − πt|t−1) = 0. (11)

Taking expectations with respect to period t − 1 yields

πt|t−1 + ayt|t−1 = 0. (12)

We obtain the interesting finding that the first-order condition in the standard case

holds for expected values if the central bank publishes short-term inflation forecasts.

Moreover, Equation (12) has another implication. The impact of past shock innova-

tions εt′ (t′ < t) on inflation in period t is invariant to the announcement of short-term

inflation forecasts, because inflation can always be written as the sum of inflation

expectations in the previous period plus a term that is proportional to the new compo-

nent εt of the shock. The publication of short-term inflation expectations only affects

the influence that current shock innovations εt have on current inflation πt. In the

Appendix, we show that the solution to Equation (11) is given by

πt =
a

1 + a(1 − δρ)
ρξt−1 +

(

1 −
b

1 + a + b

)

·
a

1 + a(1 − δρ)
εt. (13)
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The first term, which is proportional to ξt−1, corresponds to inflation expectations in

the previous period. We have already noted that it is identical to inflation expectations

without forecasts. The second term captures the impact of the shock innovation εt on

inflation. This term is affected by the announcement of forecasts.

For b → 0, i.e. vanishing costs of forecast deviations, Equation (13) converges to the

standard solution πt = a
1+a(1−δρ)

ξt (cf. Clarida et al. (1999)). However, for b > 0 the

impact of the shock innovation εt on inflation is stabilized somewhat more strongly

(because b
1+a+b

> 0). This is quite plausible. The central bank does not know εt

when making its forecast in period t − 1. Consequently, no information about εt

can be incorporated into π
P,t−1
t . In period t, deviations from forecasts made in the

previous period are costly. As a consequence, the central bank stabilizes εt somewhat

more strongly than it would without forecast announcements. If b goes to infinity, the

central bank perfectly offsets the impact of εt on inflation and in this case inflation

amounts to πt = a
1+a(1−δρ)

ρξt−1.

In the Appendix, we also derive the following expression for output:

yt = −
1

1 + a(1 − δρ)
ρξt−1 −

(

1 +
ab

1 + a + b

)

·
1

1 + a(1 − δρ)
εt (14)

This solution again converges to the standard solution without announcements for

b → 0, i.e. to yt = − 1
1+a(1−δρ)

ξt. For positive values of b, the central bank stabilizes the

impact of εt on inflation more vigorously, thus incurring higher output fluctuations. If

b goes to infinity, output amounts to

yt = −
1

1 + a(1 − δρ)
ρξt−1 −

1 + a

1 + a(1 − δρ)
εt. (15)

Because the central bank eliminates the effect of εt on inflation for b → ∞, the impact

of εt on output is undamped.

9



4 Short-Term Interest-Rate Forecasts

Now we compute the solution for the case where the central bank announces a projec-

tion of the interest rate for the following period. Again we observe that

∂Et−1πt

∂π
i,t−1
t

= 0. (16)

Thus the central bank cannot influence inflation expectations by varying the interest-

rate announcement.

The first-order conditions for the respective maximization problem are given by

−σ(πt + ayt) + b
(

it − i
P,t−1
t

)

= 0, (17)

bδ
(

it+1|t − i
P,t
t+1

)

= 0. (18)

Note that the factor −σ stems from the derivative of yt with respect to it. As in the

previous section, the central bank always chooses its interest-rate projection equal to

its expectation, i
P,t
t+1 = it+1|t. The above equations can be combined as follows:

−σ(πt + ayt) + b(it − it|t−1) = 0. (19)

The condition for optimal policy in the standard model πt + ayt = 0 again holds for

expectations in period t − 1, i.e. πt|t−1 + ayt|t−1 = 0. As a consequence, the dynamics

of one-period-ahead inflation and output expectations are identical to those in the

standard model.

In the Appendix we show that the solution for πt can be written as

πt =
a

1 + a(1 − δρ)
ρξt−1 +

a

1 + a(1 − δρ)

(

1 +
b(aρσ + 1 − ρ)

a(b + (1 + a)σ2)

)

εt. (20)

For b = 0, this solution converges to the standard solution without announcements

πt = a
1+a(1−δρ)

ξt. Because aρσ + 1 − ρ > 0, the central bank will stabilize the impact

of the shock component εt on inflation less strictly if it announces a forecast of the

future interest rate rather than making no announcement at all. When the central

bank announces its interest-rate forecast in period t − 1, the shock innovation εt is

unknown. In period t the central bank finds it costly to deviate from its previous
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interest-rate announcement. Consequently, it is more reluctant to change the interest

rate and to stabilize the effect of εt on inflation.

In the Appendix we also derive the following expression for output:

yt = −
1

1 + a(1 − δρ)
ρ ξt−1 −

1

1 + a(1 − δρ)

(

1 −
b(aρσ + 1 − ρ)

b + (1 + a)σ2

)

εt. (21)

Again, the solution converges to the standard solution for b = 0. For b = 0, a marginal

increase in b always leads to lower fluctuations in output as b
b+(1+a)σ2 is strictly increas-

ing in b. We have already noted that larger values of b make the central bank less

willing to stabilize the impact of shock innovations on inflation by varying the interest

rate. Consequently, output becomes more stable for marginal increases in b and small

values of b.

5 Medium-Term Inflation Forecasts

In this section we assume that the central bank announces an inflation forecast in each

period about inflation two periods in the future, i.e. in period t it announces a forecast

for period-(t + 2) inflation. Obviously, the central bank cannot influence the public’s

expectation of period-(t + 2) inflation in the same period, i.e. ∂Etπt+2

∂π
P,t
t+2

= 0. However,

the announcement enables the central bank to affect the public’s inflation expectations

in period t + 1 about inflation in period t + 2. This is a crucial observation as it

corresponds to the main difference between short-term and medium-term forecasts.

The central bank’s optimal choice of πt in period t is given by the first-order condition

πt + ayt + b
(

πt − π
P,t−2
t

)

= 0. (22)

In order to compute the impact of a change in π
P,t−2
t on the public’s inflation expecta-

tions Et−1πt, we now have to calculate how inflation in period t depends on the forecast

π
P,t−2
t . Equations (1) and (22) yield

πt =
aδπt+1|t + aξt + bπ

P,t−2
t

1 + a + b
. (23)

The public’s inflation expectations as a function of π
P,t−2
t can thus be written as

Et−1πt =
aδπt+1|t−1 + aρξt−1 + bπ

P,t−2
t

1 + a + b
. (24)
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The impact of an increase in the forecast π
P,t−2
t on inflation expectations Et−1πt can be

calculated as
∂Et−1πt

∂π
P,t−2
t

=
b

1 + a + b
. (25)

If the central bank chooses a higher forecast in period t − 2 about inflation in period

t, this will lead to higher inflation expectations in period t − 1. Because the public

knows that the central bank will incur costs if it deviates from announcements, the

announcements are credible to some extent. The higher the costs of deviations, i.e.

the higher b, the more credible the announcements are. For b → ∞, an increase in the

forecast by one percentage point leads to an increase in inflation expectations by the

same amount. If b = 0, then announcements cannot be used by the central bank to

commit to a certain policy. In this case ∂Et−1πt

∂π
P,t−2

t

= 0.

In the Appendix we show that

πt =
aαδρξt + aξt + bαρ2ξt−2 + ab

1+a+b
(αρξt−2 − δαρ2ξt−2 − ρξt−2)

1 + a + b
, (26)

where

α :=
b − ρ(1 + a + b)

b −
(

bδ + (1+a+b)(1+a)
a

)

ρ + (1 + a + b)δρ2
. (27)

It is straightforward to verify that Equation (26) converges to the standard solution

for b = 0. Note that the dynamics of the model change completely with medium-term

forecasts as such forecasts induce the public to revise their inflation expectations.

6 Medium-Term Interest-Rate Forecasts

Now we consider the scenario where in each period the central bank announces an

interest rate forecast concerning the interest rate in the next period but one. It is

straightforward to show that the first-order condition associated with an optimal choice

of it in period t yields

−σ(πt + ayt) + b(it − i
P,t−2
t ) = 0, (28)
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which is almost identical to (19). The next step is to derive the public’s inflation

expectations Et−1πt as a function of i
P,t−2
t . In the Appendix we show that

∂Et−1πt

∂i
P,t−2
t

= −
σb

b + (1 + a)σ2
. (29)

As a consequence, a higher interest-rate projection indicates a tighter monetary policy

in the future and, in turn, reduces the public’s inflation expectations. The higher the

costs of deviations from announcement b are, the stronger this effect will be. Because

the expressions for output and inflation are very complex, we refer the reader to the

Appendix, where these expressions are derived.

7 Welfare

In this section we examine the implications of the publication of forecasts for ex-ante

social welfare. We consider all four scenarios discussed in the previous sections.

7.1 Short-Term Inflation Forecasts

We start our analysis with the announcement of short-term inflation forecasts π
P,t
t+1. By

inserting (13) and (14) into the per-period social loss function (4) and taking expected

values we obtain

l
π

P,t−1

t
=

a(1 + a)2(1 + a + 2b + b2)

(1 + a(1 − δρ))2 (1 + a + b)2
v2. (30)

Note that ex ante expected social losses are identical for all periods. Thus it is sufficient

to consider losses in a single period only, as these are proportional to the sum of

discounted per-period losses. It is instructive to compute the derivative with respect

to b:
d l

π
P,t−1

t

d b
=

2a2(1 + a)2b

(1 + a(1 − δρ))2 (1 + a + b)3
v2. (31)

Because this expression is always positive we obtain the following important proposi-

tion:

Proposition 1

If the central bank publishes an inflation forecast for the next period, social losses are

always higher than in the case where the central bank does not publish forecasts.
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7.2 Short-Term Interest-Rate Forecasts

Now we turn to the publication of forecasts on the interest rate in the following period.

In this case, the derivative of expected per-period losses with respect to b is given by

d l
i
P,t−1

t

d b
=

2b(1 + a)2(ρaσ + 1 − ρ)2σ2

(1 + a(1 − δρ))2 ((1 + a)σ2 + b)3 v2. (32)

As this expression is always positive, we obtain the next proposition:

Proposition 2

If the central bank publishes an interest-rate forecast for the next period, social losses

are always higher than in the case where the central bank does not publish forecasts.

The intuition for Propositions 1 and 2 runs as follows: Short-term forecasts about in-

flation or the interest rate are never beneficial because the respective announcements

cannot influence inflation expectations. Thus no gains arise from commitment. How-

ever, short-term forecasts involve the central bank losing some of its flexibility when

unforeseen shocks occur.

7.3 Medium-Term Inflation Forecasts

We also have to examine social losses for forecasts about inflation in the next period

but one. It is straightforward to show that

d l
π

P,t−2

t

d b

∣

∣

∣

∣

b=0

= −
2a2δ

(1 + a)(1 − ρ2)(1 + a(1 − δρ))2
v2 < 0. (33)

We obtain the following proposition:

Proposition 3

For sufficiently small values of b, the announcement of a forecast on inflation two

periods in the future will increase welfare.

Because the expression for l
π

P,t−2

t
is very complex, it is not possible to obtain general

results about the impact of the announcement π
P,t−2
t on welfare. However, numerical

computations show

14



Numerical Finding 1

For 0 < b ≤ 4, 0.8 ≤ ρ < 1, 0 ≤ a ≤ 4, and 0.9 ≤ δ ≤ 1, l
π

P,t−2

t
is always lower than

losses without publication of policy inclinations.

As a consequence, the announcement of forecasts about inflation two periods in the

future increases welfare for the range of most plausible parameter values.

7.4 Medium-Term Interest-Rate Forecasts

Finally, we have to examine social losses if the central bank publishes interest-rate

projections about period t + 2 in every period t. It can be shown that

d l
i
P,t−2

t

d b

∣

∣

∣

∣

b=0

=
2a2δ

σ2(1 + a)(1 − ρ2)(1 + a(1 − δρ))3
v2 > 0. (34)

This derivative is positive, which implies our next Proposition.

Proposition 4

For sufficiently small values of b, the publication of i
P,t−2
t is socially detrimental.

Moreover, a numerical analysis reveals that

Numerical Finding 2

Losses l
i
P,t−2

t
are always larger for b > 0 than for b = 0.

Therefore we obtain the important result that the publication of an interest-rate fore-

cast concerning the next period but one is always socially detrimental.

8 Conclusions

In this paper we have shown that the publication of interest-rate projections is never

desirable if the central bank will be to some extent committed to these projections in

the future.7 Because the realizations of future shocks are partially unknown when the

projections are made, the central bank will be somewhat less successful in stabilizing

7In all four scenarios the projections represent cheap talk For b = 0 and do not have an effect in
our model.
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cost-push shocks. The same finding also holds if an inflation projection about the

following period is published. In this case the announcement of the forecast cannot

have an impact on the public’s inflation expectations.

However, the publication of projections about future inflation may be socially beneficial

if the public’s expectations can adapt to these forecasts, i.e. if the forecasts concern the

next period but one. By announcing inflation forecasts, the central bank can commit

more strongly to stabilizing the impact of unexpected shocks on inflation. Because

inflation depends on inflation expectations, the announcement of future inflation will

reduce inflation variation. This is socially beneficial.

Thus our model may provide an explanation of why the Fed quickly reversed its de-

cision to publish policy inclinations. It also gives additional theoretical support for

the practice of some central banks that publish inflation forecasts. These forecasts can

help to stabilize inflation expectations and hence also inflation.

There are several useful extensions to our model. First, we could allow for a desire of the

central bank to push output above its natural level. Interestingly, if monetary policy

faced the problem of an inflation bias, short-term inflation or interest-rate projections

could not be used to commit to lower inflation rates in our model, because inflation

expectations and monetary policy announcements are chosen simultaneously. However,

the case would be different with announcements concerning the next period but one.

Then medium-term forecasts are likely to be beneficial.

Second, another interesting extension concerns the publication of contingent forecasts,

i.e. forecasts that depend on future realizations of shocks. However, the publication

of contingent forecasts involves problems because shocks may not be easily observable,

so the central bank may need to give a detailed explanation of its estimates of these

shocks. If publication of contingent short-term forecasts is possible, then the central

bank will simply announce the policy that will be optimal in the future. This will

not improve policy outcomes as there are no information asymmetries and the public

can foresee the central bank’s optimal policy anyhow. Accordingly, the publication of

contingent short-term forecasts in our model leads to the same level of welfare as the
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standard solution under discretion. Contingent medium-term forecasts, however, are

likely to produce higher welfare than unconditional forecasts, as the disadvantage of

unconditional forecasts caused by insufficient stabilization of unforeseen shocks would

disappear.

Third, we could extend our model by incorporating demand shocks. These shocks

would not have any impact on our findings with respect to announcements of future

inflation, as these shocks can be perfectly stabilized. However, demand shocks would

involve an additional disadvantage militating against the announcement of future in-

terest rates, as future demand shocks may not be perfectly known at the date when

the interest-rate projections are made. Later, the costs from forecast deviations would

result in insufficient stabilization of demand shocks and higher output variability.
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A Derivation of Inflation and Output for Short-

Term Inflation Forecasts (Section 3)

If we consider (11) and take expectations at time t − 1, we obtain

πt|t−1 + ayt|t−1 = 0. (35)

Thus the usual first-order condition for optimal policy under discretion, which is given

by πt +ayt = 0, holds for expected values in our model. By inserting the Phillips curve

Equation (1) we obtain

πt|t−1 + a
(

πt|t−1 − δπt+1|t−1 − ρξt−1

)

= 0, (36)

where we have taken account of the fact that ξt|t−1 = ρξt−1. Note that (36) is a

first-order difference equation for πt|t−1 which has the general solution

πt|t−1 =
a

1 + a(1 − δρ)
ρξt−1 + C1λ

t
1, (37)

where C1 is some arbitrary constant and λ1 = 1+a
aδ

> 1. Note that the solution without

the announcement of forecasts would imply the same value for the expected value of

inflation πt|t−1. If we insert the Phillips curve Equation (1) into (11), we obtain

πt + a
(

πt − δπt+1|t − ξt

)

+ b(πt − πt|t−1) = 0 (38)

By inserting (37), we can derive the following equation for πt

πt+a

(

πt −
δaρ

1 + a(1 − δρ)
ξt − δC1λ

t+1
1 − ξt

)

+b

(

πt −
aρ

1 + a(1 − δρ)
ξt−1 − C1λ

t
1

)

= 0

It is tedious but straightforward to show that the solution of this equation is

πt =
a

1 + a(1 − δρ)
ρξt−1 +

1 + a

1 + a + b
·

a

1 + a(1 − δρ)
εt + C1λ

t
1 (39)

Finally we compute the value of output by applying the Phillips curve (1):

yt = πt − δπt+1|t − ξt (40)

Straightforward algebraic manipulations yield

yt = −
1

1 + a(1 − ρ)
ρξt−1 −

(1 + a)(1 + b)

1 + a + b
·

1

1 + a(1 − ρ)
εt −

C1

a
λt

1 (41)

Because λ1 > 1, output would explode to −∞ or ∞ over time. This would violate the

household’s transversality condition. Thus we set C1 = 0.

2
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B Derivations of Inflation and Output for Short-

Term Interest-Rate Forecasts (Section 4)

If we take expectations at period t − 1, we obtain

πt|t−1 + ayt|t−1 = 0 (42)

As a consequence, inflation expectations are again given by

πt|t−1 =
aρ

1 + a(1 − δρ)
ξt−1, (43)

where we have ruled out explosive solutions. Now we can combine the Phillips curve

(1) and the IS curve (3) and solve for it.

it = πt+1|t +
1

σ

(

yt+1|t − yt

)

= πt+1|t +
1

σ

(

(1 + δ)πt+1|t − πt − δπt+2|t + (1 − ρ)ξt

)

(44)

Equations (19), (1), and (44) yield a first-order difference equation for πt with the

solution

πt =
a

1 + a(1 − δρ)
ρξt−1 +

a

1 + a(1 − δρ)

(

1 +
b(aρσ + 1 − ρ)

a(b + (1 + a)σ2)

)

εt (45)

By using the above solution for πt and Equation (40), output can be written as

yt = −
1

1 + a(1 − δρ)
ρ ξt−1 −

1

1 + a(1 − δρ)

(

1 −
b(aρσ + 1 − ρ)

b + (1 + a)σ2

)

εt. (46)

2

C Derivation of Inflation and Output for Medium-

Term Inflation Forecasts (Section 5)

Now we analyze the central bank’s optimal choice of π
P,t−2
t in period t−2. The choice of

π
P,t−2
t affects the central bank’s losses in two ways. First it affects the public’s inflation

expectations Et−1πt and hence output yt−1. Second, it affects the costs resulting from
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the deviation of the forecast from inflation in period t. Thus the first-order condition

is given by

∂

∂π
P,t−2
t

Et−2

[

aδ (πt−1 − δEt−1πt − ξt−1)
2 + bδ2

(

πt − π
P,t−2
t

)2
]

= 0 (47)

Et−2

[

aδ (πt−1 − δEt−1πt − ξt−1)

(

−
δb

1 + a + b

)

− bδ2
(

πt − π
P,t−2
t

)

]

= 0, (48)

where we have used the fact that ∂Et−1πt

∂π
P,t−2

t

= b
1+a+b

. The optimal choice of π
P,t−2
t is

therefore

π
P,t−2
t = πt|t−2 +

a

1 + a + b

(

πt−1|t−2 − δπt|t−2 − ρξt−2

)

. (49)

By combining (23) and (49) we obtain

πt =
aδπt+1|t + aξt + bπt|t−2 + ab

1+a+b

(

πt−1|t−2 − δπt|t−2 − ρξt−2

)

1 + a + b
. (50)

Taking expectations at time t − 2 and rearranging yields
(

1 + a +
abδ

1 + a + b

)

πt|t−2 = aδπt+1|t−2 + aρ2ξt−2 +
ab

1 + a + b

(

πt−1|t−2 − ρξt−2

)

. (51)

If we substitute t − 2 for t, we obtain
(

1 + a +
abδ

1 + a + b

)

pt+1|t = aδpt+2|t + aρ2ξt +
ab

1 + a + b
(pt − ρξt) (52)

where, in addition, we have introduced pt = πt+1|t. With the forward operator Fpt :=

Etpt+1 this can be written as
(

1 −

(

δ +
(1 + a)(1 + a + b)

ab

)

F +
δ(1 + a + b)

b
F

2

)

pt = ρ

(

1 −
(1 + a + b)ρ

b

)

ξt

(53)

This second-order linear difference equation has the following general solution:

pt = ραξt + C3λ
t
3 + C4λ

t
4, (54)

where we have introduced

α :=
B − ρ

B −
(

Bδ + 1
A

)

ρ + δρ2
(55)

λ3,4 = ±

√

1

4

(

B +
1

Aδ

)2

−
B

δ
+

1

2

(

B +
1

Aδ

)

. (56)

A :=
a

1 + a
(A ∈]0; 1[). (57)

B :=
b

1 + a + b
(B ∈]0; 1[) (58)
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Both λ3 and λ4 are always real numbers because

1

4

(

B +
1

Aδ

)2

−
B

δ
>

1

4

(

B +
1

δ

)2

−
B

δ
=

1

4

(

B −
1

δ

)2

> 0

We also note that λ3 > 1 because

√

1

4

(

B +
1

Aδ

)2

−
B

δ
> 1 −

1

2

(

B +
1

Aδ

)

, (59)

which follows from

−
B

δ
> 1 −

(

B +
1

Aδ

)

, (60)

which in turn follows from
1

A
> 1 > δ(1 − B) + B. (61)

Explosive solutions can be ruled out because they would violate resource constraints.

Therefore we set C3 = 0. With respect to the other root, 0 < λ4 < 1 holds.

With the definition of pt we can write (50) as follows:

πt =
aδpt + aξt + bpt−1|t−2 + ab

1+a+b

(

pt−2 − δpt−1|t−2 − ρξt−2

)

1 + a + b
(62)

or equivalently as

πt =
aαδρξt + aξt + bαρ2ξt−2 + ab

1+a+b
(αρξt−2 − δαρ2ξt−2 − ρξt−2)

1 + a + b
. (63)

It is straightforward to show that, for b = 0, inflation is given by the solution for

the case without the announcement of an inflation forecast, i.e. by πt = a
1+a(1−δρ)

ξt.

According to Equation (40) output can be written as

yt = πt − δpt − ξt. (64)

Together with (54), (55), and (63), this gives the solution for output yt.

2
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D Derivations of Inflation and Output for Medium-

Term Interest-Rate Forecasts (Section 6)

By inserting (1) and (44) into (28) we obtain

− σ
[

πt + a(πt − δπt+1|t − ξt)
]

+ b

(

πt+1|t +
1

σ

[

(1 + δ)πt+1|t − πt − δπt+2|t + (1 − ρ)ξt

]

− i
P,t−2
t

)

= 0.

(65)

This can be solved for πt as follows:

πt =
a(δπt+1|t + ξt) + b

σ

(

πt+1|t + 1
σ

[

(1 + δ)πt+1|t − δπt+2|t + (1 − ρ)ξt

]

− i
P,t−2
t

)

1 + a + b
σ2

.

(66)

It is again crucial to calculate ∂Et−1πt

∂i
P,t−2

t

because this expression gives the impact on

inflation expectations of a change in the announcement. Equation (66) implies

∂Et−1πt

∂i
P,t−2
t

= −
bσ

b + (1 + a)σ2
(67)

The next step is the analysis of the central bank’s optimal choice of i
P,t−2
t in period t−2.

The choice of i
P,t−2
t affects the central bank’s intertemporal losses in two ways. First,

it affects the public’s inflation expectations Et−1πt and thus output yt−1. Second, it

affects the costs resulting from the forecast deviations in period t. Thus the first-order

condition is given by

∂

∂i
P,t−2
t

Et−2

[

aδ (πt−1 − δEt−1πt − ξt−1)
2 + bδ2

(

it − i
P,t−2
t

)2
]

= 0

Et−2

[

aδ (πt−1 − δEt−1πt − ξt−1)

(

−
bσδ

b + (1 + a)σ2

)

− bδ2
(

it − i
P,t−2
t

)

]

= 0,

where we have used Equation (67). The optimal choice of i
P,t−2
t is therefore

i
P,t−2
t = it|t−2 +

aσ
(

πt−1|t−2 − δπt|t−2 − ρξt−2

)

b + (1 + a)σ2
. (68)

Equation (44) can be used to replace it|t−2, which yields

i
P,t−2
t =πt+1|t−2 +

1

σ

(

(1 + δ)πt+1|t−2 − πt|t−2 − δπt+2|t−2 + (1 − ρ)ρ2ξt−2

)

+
aσ

(

πt−1|t−2 − δπt|t−2 − ρξt−2

)

b + (1 + a)σ2
.

(69)
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If we use (65), take expectations at date t− 2 and use (69) to replace i
P,t−2
t , we obtain

σ
[

πt|t−2 + a(πt|t−2 − δπt+1|t−2 − ρ2ξt−2)
]

+
abσ

(

πt−1|t−2 − δπt|t−2 − ρξt−2

)

b + (1 + a)σ2
= 0. (70)

Using the definition pt = πt+1|t, this equation can be rewritten as

pt+1|t + a(pt+1|t − δpt+2|t − ρ2ξt) +
ab

(

pt − δpt+1|t − ρξt

)

b + (1 + a)σ2
= 0. (71)

This is equivalent to the following second-order difference equation for pt:
[

1 +

{

(b + (1 + a)σ2) (1 + a)

ab
− δ

}

F −
δ (b + (1 + a)σ2)

b
F

2

]

pt

=

[

ρ (b + (1 + a)σ2)

b
+ 1

]

ρξt

(72)

This equation has the solution

pt = βρξt + C5λ
t
5 + C6λ

t
6, (73)

where we have introduced variable β as follows:

β :=
B′ + ρ

B′ +
(

1
A
− B′δ

)

ρ − δρ2
. (74)

Variables λ5 and λ6 are given by

λ5,6 = ±

√

B′

δ
+

1

4

(

1

Aδ
− B′

)2

+
1

2

(

1

Aδ
− B′

)

, (75)

where we have introduced

B′ :=
b

b + (1 + a)σ2
(0 < B′ < 1). (76)

It is straightforward to show that the roots λ5,6 are real numbers and that λ5 > 1 and

−1 < λ6 < 0. Because explosive solutions would violate resource constraints, we can

set C5 = 0. Because −1 < λ6 < 0, the term C6λ
t
6 converges to zero over time.

Interestingly, for b = 0 variable B′ is equal to zero and thus β is given by a
1+a(1−δρ)

. Con-

sequently, inflation expectations for medium-term interest-rate projections are identi-

cal to inflation expectations without the announcement of interest-rate forecasts in this

case.

The solution for πt can be found by combining Equations (66), (69), and (73). Output

yt can be derived from (40).

2
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