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We use a monetary overlapping-generations model to dis-
cuss the cause and durability of the marked fall in the volatility
of inflation in recent decades. In our model, agents have to
forecast inflation, and they do so using two “heuristics.” One
is based on lagged inflation, the other on an inflation target
announced by the central bank. Agents switch between those
heuristics based on an imperfect assessment of how each has
performed in the past. The way the economy propagates pro-
ductivity shocks into inflation depends on the proportion of
agents using each heuristic. Movements in these proportions
generate fluctuations in small-sample measures of economic
volatility. We use this simple model of heuristic switching to
contrast the performance of monetary policy rules. We find
that, relative to the rule that would be optimal under rational
expectations, a rule that responds to both productivity shocks
and inflation expectations better stabilizes the economy but
does not prevent agents from switching between heuristics.
Finally, we study the impact of introducing an explicit infla-
tion target, which can be used by agents as a simple heuristic,
into an economy that did not previously have one. Depending
on the heuristics agents have access to before the introduction
of the target, this can result in reduced inflation volatility.
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1. Introduction

The United Kingdom has experienced a period in which the volatility
of both real and nominal variables has fallen. From 1995 to 2005, the
standard deviation of output growth was less than one-third of its
value from 1975 to 1985; the standard deviation of inflation was less
than one-tenth of its value from 1975 to 1985. Inflation persistence
has also fallen dramatically. Similar developments are apparent in
other advanced economies such as the United States and the euro
area. These changes have found various names: the “Great Stability,”
the “Great Moderation,” or the “NICE” (non-inflationary consis-
tently expansionary) decade.1 Policymakers face a challenge in judg-
ing how to react to these changes because their causes, and therefore
their durability, are uncertain, as Velde’s (2004) lucid survey of the
research so far makes clear.

There are two types of explanation for these changes. The first is
that the reduction in volatility is due to better monetary and fiscal
policy. The second is that it reflects either smaller shocks or changes
in the way those shocks are propagated into output and inflation
volatility. Thus far, econometric studies have tended to attribute
most of the improvement to what Velde described as policymakers
having a “good hand” rather than engaging in “good play”: witness
the line of work including Stock and Watson (2002), Sims and Zha
(2004), Cogley and Sargent (2005), and many others. But Bernanke
(2004) suggested that what is counted as good luck in such studies
includes the effect of better monetary policy in anchoring inflation
expectations.

Our paper presents a model in which the link between fluctua-
tions in the time-series properties of inflation and expectations for-
mation is explicit. We work with a monetary overlapping-generations
model, in which we assume agents form expectations by choosing
amongst simple rules of thumb, or “heuristics.” Agents work when
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they are young and sell their output to the old in exchange for money,
which is the only store of value available to them. They consume that
money when they are old. Young agents seek to minimize the disu-
tility from working when young and maximize the utility they will
gain from consuming when old. In doing this, they face the problem
of forecasting the future purchasing power of the money balances
they accumulate when young: they need to forecast the change in
the price level. Uncertainty about future inflation is generated by
our assumption that the productivity of young agents is subject to
shocks.

We contrast the rational-expectations equilibrium with that
which emerges when agents use a finite set of heuristics to make
their forecasts of inflation. They choose between the heuristics on
the basis of their performance in forecasting inflation in the recent
past. We assume they observe that performance with some noise,
but the better the true past performance of a heuristic, the greater
chance there is that an agent uses it to make the next period’s fore-
cast. These heuristics—as Gigerenzer, Todd, and the ABC Research
Group (1999) and others have noted—are both fast to compute and
frugal in their information requirements. Advocates of the heuristics
approach argue that model-consistent expectations are attractive
devices for those who work with model economies, but it may not
be rational for agents to have acquired them, given the informa-
tional and computational costs of doing so. In our model, agents
choose between two heuristics: one that sets forecast inflation equal
to the steady-state value, which we term loosely an “inflation-target”
heuristic; and one in which forecast inflation is set to the latest real-
ization of inflation, which we term the “lagged-inflation” heuristic.

Our model is closed by a process for nominal money growth,
which characterizes central bank behavior. We use two such
processes to study the dynamics of inflation: one in which the cen-
tral bank follows the rule that would be optimal in the event that
expectations were rational, and another that assumes the central
bank attempts to take account of heuristic behavior.

Our strategy is to use a model of heuristics to explain the Great
Stability. We are therefore exploring an idea put forward by Branch
and Evans (2007). And in combining a monetary overlapping-
generations model with heuristics, we are borrowing from Brock and
de Fontnouvelle (2000), who did this in their quest to see whether
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heuristic behavior could sustain equilibria in which paper money is
valued.

When agents switch between inflation-forecasting heuristics, the
time-series properties of inflation change over time. On average, the
majority of agents use the inflation-target heuristic. But there are
times when everyone does, and times when no one does. The way the
economy propagates productivity shocks into inflation depends on
the proportion of agents using each heuristic. Because this propor-
tion fluctuates, so does the way shocks are propagated into inflation.
And the changes in heuristic use generates higher inflation volatility
than in a rational-expectations version of the model. Moreover, there
are greater fluctuations in the volatility of inflation and in the per-
sistence of inflation. This model, for either of the money processes
we use, exhibits pronounced episodes of high inflation volatility,
followed by low inflation volatility and persistence. When agents
use the inflation-target heuristic, inflation tends to be less variable
and less persistent than when more agents use the lagged-inflation
heuristic.

We contrast the money-growth process that would be optimal
under rational expectations with one that attempts to take account
of heuristics. We do so with the usual caveats that must accom-
pany welfare analysis in overlapping-generations models. Our wel-
fare criterion is the unconditional expectation of the sum of the
welfare of the old and young in any time period. This is equivalent
to maximizing the average level of welfare over all generations.

Under rational expectations, the optimal policy is for money
growth to respond to the level of productivity. Such a rule elim-
inates both the volatility of labor supply, which is costly to the
young, and the volatility of consumption, which is costly to the old.
The success of monetary policy under rational expectations can be
attributed to its leverage over expectations. By committing to future
policy actions, monetary policy has extra leverage over current labor
supply and inflation.

That leverage is not available when agents use heuristics, so we
investigate how policy might adapt in those circumstances. The
model under heuristics is highly nonlinear. There is no analytical
expression for optimal policy available, so we confine ourselves to
a search for a rule that responds linearly to two important state
variables in the model: productivity and expected inflation. The



Vol. 4 No. 2 The Danger of Inflating Expectations 223

best rule—according to our welfare criterion—in this class of rule
increases money growth when productivity is high, and by more
than under rational expectations, and it reduces money growth
when inflation expectations rise. The welfare benefits from shifting
away from the rational-expectations policy are greater during peri-
ods when agents are using the backward-looking heuristic. Despite a
monetary policy that attempts to take account of heuristics, heuris-
tic switching still occurs and so there are still fluctuations in infla-
tion volatility and inflation persistence. At the same time, this model
generates fluctuations in the estimated disturbances to linear autore-
gressive equations for inflation, echoing the findings of econometri-
cians using macroeconomic time series.

The message from the paper to this point is that very stable
macroeconomic outturns should not be taken for granted. But we
go on to explore the notion that the widespread adoption of explicit
inflation objectives by central banks can be modeled as the provision
of a heuristic to which agents did not previously have access. When
we introduce an inflation-target heuristic to agents, we find that at
least some adopt it immediately and that subsequently the volatility
of inflation is lower, despite the heuristic switching that ensues. We
illustrate how the impact of the introduction of the inflation target
depends on the performance of the heuristic with which agents start
out.

2. The Model

Our model is an overlapping-generations model with money. It is
deliberately stylized and was chosen as the simplest possible model
in which agents must forecast future inflation.

Agents live for two periods. They work when young and con-
sume when old. Young agents minimize the disutility from work (L)
when young and maximize the expected utility from consumption
(C) when old.2 Their output is produced with a linear technology,
denoted AtLt, where At is productivity, known at time t when young
agents determine their labor supply. Their output is sold at price Pt.
Young agents accumulate nominal money balances (Mt) equal to the

2Note that, for simplicity, we assume that there is no discounting of future
consumption.
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value of their output. Their consumption when old is determined by
the real value of those same money balances

(
Mt

Pt+1

)
. We denote

expectations formed by agents using the operator Et. In some cases
that will refer to rational expectations and in others it will refer to
a heuristic. At each stage we will make clear how agents are forming
their expectations.

Formally, young agents solve the following problem:

max
Lt

Et

[
−L1+η

t

1 + η
+

C1−α
t+1

1 − α

]
η > 0, 0 < α < 1 (1)

subject to

Mt = AtLtPt (2)

Ct+1 =
Mt

Pt+1
. (3)

The problem that old agents solve is degenerate. They maximize
utility by spending all their real balances on consumption goods.
The young accumulate money from the old and from the govern-
ment. The government’s budget constraint implies that the nominal
money stock evolves according to

Mt = Mt−1 + PtDt, (4)

where Dt > 0 is output purchased from the private sector in
exchange for money. We assume that government purchases are used
for purposes that do not yield private utility.3 The instrument of
monetary policy is the growth rate of the nominal money stock, G:

Mt = Mt−1 + GtMt−1 = (1 + Gt)Mt−1

so that, since PtDt = GtMt−1, the nominal value of government
purchases equals the increase in the nominal money supply: there is
no distinction between fiscal and monetary policy in this model.

3We could, analogously, assume that government purchases are redistributed
back to agents and that these redistributions enter utility in a way that was
additively separable from other components. Our marginal condition for labor
supply would be identical in this model, although consumption and mean levels
of welfare would not be. Dropping the simplification used here would not affect
the impact of heuristic switching on the dynamics of macroeconomic outcomes.
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The young consumer’s problem can now be written as

max
Lt

Et

[
−L1+η

t

1 + η
+

1
1 − α

(
AtLt

Pt

Pt+1

)1−α
]

.

Denoting inflation as Πt+1 = Pt+1
Pt

, the first-order condition for
labor supply is given by

Lη+α
t = Et

(
AtΠ−1

t+1

)1−α
.

This equation makes it clear that young agents have to make fore-
casts. If expected inflation tomorrow is high, agents expect the value
of any money balances they accumulate by working when young to
be eroded when they are old. Their demand for money balances will
be lower.

Uncertainty about the future price level is introduced by a sim-
ple, stochastic process for productivity (At):

At = Aρ
t−1Zt, (5)

where ln Zt is normally distributed.
For ease of exposition, we proceed by taking a first-order approx-

imation around the nonstochastic steady state. Using lowercase
letters to denote log-deviations from the steady state, the (log-
linearized) first-order condition for labor supply is

lt =
1 − α

η + α
at − 1 − α

η + α
Etπt+1. (6)

We use mt to denote the log-deviation of real money balances,
Mt

Pt
, from the steady state. The real money demand condition is

mt = at + lt

mt =
1 + η

η + α
at − 1 − α

η + α
Etπt+1. (7)

The linearized version of the government budget constraint is
given by equation (8) below, where we denote the steady-state infla-
tion rate as Π and use gt to denote the absolute (note, not log)
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deviation of the growth rate of nominal money from its steady-state
level:4

mt = Π−1gt + mt−1 − πt. (8)

We linearize around a positive steady-state inflation rate (Π > 1)
to ensure that the frequency of negative government spending levels
D implied by money growth g is negligible: we do not regard such
outcomes as economically meaningful.

Linearizing the productivity process gives

at = ρat−1 + ζt, ζt ∼ N(0, σ2), (9)

where ζt is the log-deviation of the disturbance Zt from its steady-
state value, 1.

To summarize the model: to maximize their expected utility,
young agents must forecast inflation. Uncertainty about future infla-
tion is introduced by fluctuations in the demand for real money bal-
ances arising from shocks to productivity. If those movements are not
matched by equal movements in the nominal money stock, inflation
will fluctuate. In the next section we calculate the monetary policy
that maximizes welfare when agents form rational expectations of
inflation.

3. Rational Expectations and Optimal Policy

The model is described by equations (6), (7), (8), and (9) together
with an equation for money growth, gt. We assume that monetary
policy is characterized by the design of a rule for money growth to
which the policymaker commits. The rule is designed to maximize
a particular measure of welfare. It is designed before any realization
of productivity is observed, so although money growth can respond
to realizations of productivity, the policy rule itself is invariant to
changes in productivity.

Our welfare measure is the sum of the utility of the young and
old agents:

Wt ≡ −L1+η
t

1 + η
+

C1−α
t

1 − α
.

4The coefficient on g results from the fact that (1+g) = Π in the steady state.
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This differs from the utility function of a young agent (equation
(1)) because it adds the utility of today’s old to the disutility of work
experienced by today’s young. We assume that policy is designed
to maximize the unconditional expectation of welfare. This maxi-
mizes the average level of welfare across all generations and across
all possible realizations of productivity.5

We assume that monetary policy maximizes welfare, taking the
steady-state level of money growth as given. In this model, there
would be welfare improvements from lowering the mean level of
money growth and the associated government purchases (which do
not yield private utility). We abstract from that component of pol-
icy to focus on the stabilization role of monetary policy. Hence,
the curvature of the welfare function means that, by stabilizing the
economy, we maximize the average level of welfare. Note that, condi-
tional on a level of productivity that is known and different from the
steady-state level of productivity, agents will not prefer steady-state
levels of labor supply and future consumption. But, before the value
of productivity is revealed, they will prefer stable over variable labor
supply and consumption because of the curvature in utility. Welfare
is maximized when labor supply and consumption do not deviate
from their steady-state levels.

Our welfare function is

E[Wt − W ] = −η

2
E

[
l2t

]
− α

2
E

[
c2
t

]
, (10)

which we derive as the second-order Taylor approximation to the
welfare measure. Policy maximizes the unconditional expectation of
a weighted sum of the variances of young agents’ labor supply and
old agents’ consumption. Note that the linear terms that are antic-
ipated in a second-order Taylor expansion drop out: the uncondi-
tional expectations of linear terms in log-deviations from the steady
state are zero.

Under rational expectations, we now demonstrate that mone-
tary policy can stabilize labor supply and consumption completely

5Our procedure is similar to the practice of maximizing “period utility” in the
monetary policy design literature that uses representative agent models.
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by committing to a rule for money growth that feeds back from the
model’s driving variable, productivity:

gt = χat. (11)

It is straightforward to show that, for an arbitrary value of χ, the
rational-expectations solutions for real money balances and inflation
are given by

mt = at + lt =
1 + η − (1 − α)ρ χ

Π

1 + η − (1 − α)ρ
at (12)

and

πt =
[

χ

Π
ρ +

1 + η − (1 − α)ρ χ
Π

1 + η − (1 − α)ρ
(1 − ρ)

]
at−1

+
[

χ

Π
−

1 + η − (1 − α)ρ χ
Π

1 + η − (1 − α)ρ

]
ζt. (13)

Policy can completely stabilize employment when mt = at. From
equation (12), this is the case when χ = Π. Under this rule there are
no welfare costs to young agents from macroeconomic volatility. But
what happens to the volatility of inflation and (hence) the utility
of old agents? We know that the consumption of the old genera-
tion is determined by their accumulated money balances adjusted
for subsequent inflation:

ct = mt−1 − πt

and, when χ = Π, the equilibrium inflation equation (13) can be
simplified to

πt = at−1.

We already know that real money balances equal productivity
because labor supply is stabilized:

mt = at⇒mt−1 = at−1

so that

ct = mt−1 − πt = 0.

A policy rule in the form of equation (11), setting χ = Π, elim-
inates all of the welfare costs of macroeconomic instability. Such a
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rule generates movements in inflation in the next period that are
equal to the realization of productivity in the current period. This
strategy means that the real value when old of any money balances
accumulated when young is unaffected by realizations of productiv-
ity. Anticipating this, the young have no incentive to change their
labor supply in response to changes in productivity. With labor sup-
ply constant and the impact of productivity on real money balances
offset by inflation, the consumption of the old is constant. The key
to the success of monetary policy in stabilizing both labor supply
and consumption is its leverage over not only the current money
stock but also overanticipated future inflation. Indeed, it is clear
from (6) that monetary policy can stabilize labor supply in the face
of productivity disturbances only through its leverage over inflation
expectations.

To reemphasize, note that complete stabilization of consump-
tion and employment is optimal because of the curvature of agents’
utility (a feature preserved by our quadratic approximation). Note
too that monetary policy does not prevent agents from responding
to productivity shocks; it simply creates conditions that mean it is
optimal for agents not to.

4. Modeling the Choice of Heuristic

So far we have assumed model-consistent expectations to provide
a benchmark against which to compare subsequent departures from
that assumption. Many have argued that in reality agents would find
it too costly or would not have the means to collect the information
and carry out the computations required for a rational-expectations
equilibrium to be achieved. The route we choose is to adopt a model
in which agents may have heterogeneous expectations and in which
those expectations are based on simple heuristics.

4.1 The Heuristic Choice Literature

The literature on heuristics is itself now very large and ably surveyed
by one of its recent leaders in Hommes (2005). He charts the his-
tory of this strand of thought from the suggestion by Keynes (1936)
that fluctuations in sentiment would influence the macroeconomy,
through Simon (1957), who explained that agents were “boundedly
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rational” in the face of costs of collecting information and computing
the outcomes of their decisions. Another landmark is the emergence
of experimental evidence that agents use simple heuristics to make
decisions, culminating in Kahneman’s (2003) Nobel lecture. This led
to a large research program exploring why it may have proven bene-
ficial for nature to endow us with such heuristics—a topic that occu-
pies, for example, Gigerenzer, Todd, and the ABC Research Group
(1999). We use a model in which agents choose between a finite set of
heuristics based on noisy observations of past forecast performance.
The papers from which we draw most inspiration in this respect are
Brock and Hommes (1997), Brock and de Fontnouvelle (2000), and
Branch and Evans (2006, 2007), who in turn ground their decision-
making model in the discrete-decision, multinomial logit models set
out in Manski and McFadden (1981).6

We are not the first to combine a monetary overlapping-
generations model with a model of heuristic expectations formation.
Brock and de Fontnouvelle (2000) do just this. But their concern
is very different. Early students of rational-expectations, monetary
overlapping-generations models noted that these models generated
equilibria in which money had value and equilibria in which it did
not. This was a source of discomfort since paper money in reality
is pervasive, and yet there was no guide as to which of the model’s
equilibria should or would be selected. Brock and de Fontnouvelle
(2000) is an effort to see whether heuristic behavior can lead to
monetary equilibria: they find that it can.

4.2 Heuristic Choice in Our Model

Our agents select from two heuristics described by

E1,tπt+1 = πt−1

E2,tπt+1 = 0.

6See also de Grauwe and Grimaldi (2006). They show how exchange rate
dynamics and fluctuations in the performance of fundamentals models of the
exchange rate are affected by heuristic switching, embedding the Brock and
Hommes approach, using the same model of predictor choice that we employ.
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The first predictor (E1,tπt+1) sets expected inflation equal to the
latest observed outturn. We term this the “lagged-inflation” predic-
tor. This predictor is based on lagged inflation (πt−1) and not current
inflation (πt), which will itself depend on agents’ expectations and
will not be realized at the time agents are forming their expectations.
The second predictor (E2,tπt+1) sets expected inflation equal to the
target (since π represents the deviation of inflation from target, we
have E2,tπt+1 = 0). This we term the “inflation-target” predictor.7

This particular set of predictors includes plausible models for agents
to use to forecast, but is itself arbitrary. For most of our analysis,
exactly what is in this set of predictors is not important. What is
important is that there are different predictors and that switching
amongst them will generate changes in the way the model propa-
gates shocks: this requires that the heuristics in the set are not too
similar. Later in the paper, we interpret the inflation-target predic-
tor as one that can be added to the set of available predictors if the
central bank declares an explicit inflation objective. At that point
it will be crucial to consider predictor sets that initially exclude,
and later include, the inflation-target predictor, so our predictor set
must be taken more literally.

One of the difficulties of working with a model of nonrational
expectations is that there are so many to choose from. So there is an
inevitable arbitrariness about our choice of heuristics. But we do not
view this as too much of a drawback, since the points we make will be
qualitative ones. Our choice of heuristics is therefore guided by sim-
plicity and plausibility. The lagged-inflation heuristic is simple and
appeals to much of the empirical literature on inflation expectations
(often termed “naive expectations”). The inflation-target heuristic is
designed to capture the potential effect of inflation targets as anchors
for expectations, so here the heuristic is effectively chosen for us.

Agents in our model differ from those embedded within adaptive
learning models. In those models, the tools that agents use to fore-
cast encompass the true model. In variants where agents have access
to the entire history of data, they may eventually learn the true
coefficients. Our agents’ models are both misspecified, and agents

7Diron and Mojon (2005) document how using the central bank’s stated target
as a forecast rule of thumb can perform well relative to alternative models.
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have a fixed window for evaluating their predictors that prevents
the apparent performance of these predictors converging over time.

We follow our predecessors in this literature and assume that the
heuristics are selected according to their recent forecast performance.
Specifically, we define the objective function as

Fi,t = − 1
H

H∑
j=1

[πt−j − Ei,t−j−1πt−j ]2 (14)

for i = 1, 2. The term on the right-hand side is the “mean squared
error” of the heuristic, calculated over the previous H periods. This
captures the ability of the heuristic to match the behavior of infla-
tion in the recent past. The objective can be thought of as some form
of “utility function”: agents prefer heuristics with higher F scores.8

The proportion of agents choosing each predictor, ni,t, is deter-
mined by the following function:

ni,t =
exp(θFi,t)∑2

j=1 exp(θFj,t)
, (15)

where the parameter θ > 0 is referred to in previous work as the
“intensity of choice.” Brock and de Fontnouvelle (2000) note that
in this model θ can be related to the amount of noise in observing
the forecast error function F .9 The larger is θ, the more accurately
agents observe the past forecast performance of the heuristics, and
the more the portion of agents using each heuristic responds to fore-
cast performance. The limit of θ = ∞ represents the case in which
all agents observe perfectly—and hence choose—the best heuristic in
each period. As θ approaches zero, we approach a situation in which
the noise in observing predictor performance is so large that pre-
dictor choice is entirely nonsystematic. To emphasize, with a finite

8The thought experiment that agents are conducting here is flawed, and it
highlights the difference between their behavior and that under rational expec-
tations: the performance of a heuristic in forecasting actually depends on how
many agents use it for forecasting. Agents neglect this fact when they compute
F from recent observations on π.

9The authors steer the reader to the unabridged (1996) version of this paper,
University of Wisconsin Working Paper No. 9624, for a complete account of this
interpretation (and others) of the model.
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θ, the presence of measurement error means that agents will not
always pick the best-performing heuristic. But the probability that
they will pick a particular heuristic will increase with its past fore-
casting performance. The share of the population using each of the
two heuristics will equal the probability that any individual picks
that heuristic.

Aggregating across young agents, we have the following:

Etπt+1 = n1,tπt−1.

Thus the real-money-demand relation under heuristics is given
by

mt =
1 + η

η + α
at − 1 − α

η + α
n1,tπt−1. (16)

5. Model Properties under Rational Expectations and a
Single Heuristic

We simulate the model comprising the equation for n1; the portion
using the lagged-inflation heuristic, (15); and the linearized equa-
tions for real money demand, the government budget constraint,
and the productivity and money processes (equations (16), (8), (9),
and (11), respectively).

We use the following parameter values: η = 0.2; α = 0.41;
Π = 1.02; θ = 100, 000; ρ = 0.925; σ2 = 0.000075; and H = 50. Crit-
ically assessing the suitability of these parameters is difficult, given
the highly stylized structure of the model. We emphasize simply
that we are using this model in the hope that it can say something
interesting about the dynamics of an economy over business-cycle
frequencies and be of interest to monetary policymakers who have
to design a policy to stabilize the economy over such time periods.

Nevertheless, some discussion of our chosen parameters is war-
ranted. Our choices for η and α imply that the elasticity of real
money demand to expected inflation (equal to 1−α

η+α) is close to unity,
which means that real money balances are relatively responsive to
expected inflation. Marcet and Nicolini (2003) use parameter val-
ues that imply that real money demand is rather less responsive to
changes in expected inflation (their parameters would imply a slope
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1−α
η+α of around 0.15), but simulations under this type of parameter-
ization are qualitatively similar to those we present here.

Our choice of Π implies that the steady-state inflation rate is
2 percent per period, which matches the rate chosen by some cen-
tral banks if we interpret a period as one year. This choice bounds
our choice for the variance of the productivity disturbance. This—
together with the design of the process for monetary policy, g—will
govern the frequency with which the implied level of government
spending is negative, which we want to keep to a minimum. The
degree of persistence in the shocks affects the chance of lagged infla-
tion proving to be a good forecaster of future inflation, and therefore
of agents using it as a heuristic. The variance of productivity implied
by our assumed values for σ2 and ρ is of a similar order of magnitude
to cyclical output variations.10

The ability of the model to generate switches in heuristic use is
also determined by the evaluation horizon H and the intensity of
choice θ (which we prefer to interpret as the accuracy with which
heuristic performance is observed). The shorter the evaluation hori-
zon, the larger the fluctuations in observed forecast performance.
The greater the intensity of choice, the larger the response of heuris-
tic choice to movements in forecast performance. The important
thing for the story in this paper is that some economically significant
degree of heuristic switching occurs.

Table 1 records some time-series properties of three versions
of our overlapping-generations model. We report variances as an
index for which 100 equals the rational-expectations case. In each
case the model is solved under the money process that is opti-
mal under rational expectations. The first column reports the
rational-expectations version of the model discussed in section 3.
The variance and autocorrelation of inflation are calculated from
the equivalent moments of the forcing process, productivity. For
the other cases, statistics are computed from 1,000 Monte Carlo
replications of 20,000 periods each. We summarize this Monte
Carlo experiment by reporting the mean, 5th, and 95th per-
centiles respectively, in each cell. “Lagged inflation” refers to a

10The standard deviation of log-productivity (a) is given by
√

σ2/(1 − ρ2) ≈
0.023. The variance of residuals from a regression of annual UK (log) GDP on a
time trend is around 0.03.
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Table 1. Time-Series Properties of the
Rational-Expectations and Single-Heuristic Models

Rational Lagged Inflation
Expectations Inflation Target

var(II) 100 1,020 129
(918, 1110) (127, 130)

var(var(II)) 100 36,600 110
(25800, 50600) (107, 112)

ρ(II) 0.925 0.541 0.711
(0.920, 0.929) (0.536, 0.546) (0.697, 0.725)

Note: Variances relative to rational-expectations case (=100). Numbers in
parentheses are 5th, 95th percentiles.

model in which agents are restricted to the heuristic that infla-
tion tomorrow is equal to inflation yesterday. “Inflation target”
refers to a model in which they are restricted to the inflation-target
heuristic.

These results serve as a benchmark against which we compare
our model when agents switch between the two heuristics. They
also provide some intuition about what happens to the time-series
properties of variables as the number of agents using each heuris-
tic switches between the extremes implied by these first simula-
tions. The first row of table 1 shows the variance of inflation, which
is about ten times larger when all agents use the lagged-inflation
heuristic compared with the rational-expectations benchmark. The
second row shows the variance of the variance of inflation. This is
computed by first forming a time series of a rolling fifty-period vari-
ance of inflation and then calculating the variance of that. We are
interested in this statistic because it connects with our concern to
examine the durability of the “Great Moderation” seen in the vari-
ance of inflation in developed economies recently. When all agents
use the lagged-inflation heuristic, this measure is about 360 times
larger than in the rational-expectations case. The final row shows the
coefficient from a first-order autoregression of inflation. This illus-
trates how the estimated time-series behavior of inflation depends on
the method with which agents are forecasting inflation. The results



236 International Journal of Central Banking June 2008

for the “inflation-target” model are similar to those for “rational
expectations.”

6. Model Properties under Heuristic Switching

In this section we report the results from simulating the model when
agents switch between the two heuristics depending on their past
forecasting performance. As a benchmark, we continue to assume
that money growth follows the process that would be optimal if
agents formed rational expectations. The summary statistics are
shown in table 2. Here, we perform 1,000 replications of 200,000 peri-
ods each, computing our statistics based on the final 20,000 periods.
We use longer simulations to purge the effect of our initial condi-
tions for the heuristics (we assume that all agents start out using
the lagged-inflation heuristic). Experimentation showed that 200,000
periods was long enough for the estimates of the statistics of interest
to converge.11 We continue to normalize all variances to equal 100
in the rational-expectations case.

Overall, the variance of inflation in this heuristic-switching econ-
omy is higher than when all agents were forced to use the inflation-
target heuristic but lower than in the economy where all agents used

Table 2. Time-Series Properties of Heuristic-Switching
Model

var(II) 165
(163, 166)

var(var(II)) 316
(289, 348)

ρ(II) 0.707
(0.698, 0.715)

Note: Variances relative to rational-expectations case (=100). Numbers in
parentheses are 5th, 95th percentiles.

11Repeating the experiment using twice as many periods (400,000) gives sta-
tistics that are essentially identical to those reported here. For example, the
estimates of inflation persistence reported in the paper are within 0.001 for the
estimates using twice as many periods.
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Figure 1. Heuristic Switching under
Rational-Expectations Policy (First- and Second-Order

Autocorrelations Are Regression Coefficients on First and
Second Lags of Inflation)

the lagged-inflation heuristic. The same is true of fluctuations in the
small-sample variance of inflation.

In figure 1, we plot a 1,000-period extract from one 20,000-period
simulation to illustrate the dynamics of this heuristic-switching econ-
omy. The top panel of the figure shows how the proportion of
agents using the lagged-inflation heuristic, n1, fluctuates. It some-
times reaches the upper bound of 100 percent but is generally close
to zero. On average, the proportion of agents using the lagged-
inflation heuristic is about 30 percent. Switching between the two
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Figure 2. Share (n1) of Agents Using Lagged-Inflation
Heuristic under Rational-Expectations Policy

heuristics is an important determinant of the time-series behavior of
variables.12

Figure 2 is an alternative—histogram—representation of these
movements in n1. It shows that the distribution of n1 is bimodal.
If the intensity of choice (θ) was infinite, then we would expect the
observations to be either n1 = 0 or n1 = 1 as agents are able to
perfectly observe the best performing predictor. But since θ is finite
(though large), there are some observations between these extremes.

Though the model spends most of the time in a region where
the majority of agents are using the inflation-target heuristic, there
are episodes where almost all are using the lagged-inflation heuris-
tic. These results reflect the fact that agents in our model use a
finite sample of recent data to evaluate predictor performance: in

12Indeed, when plotting inflation alongside the series for productivity (at), it
is difficult to discern by eye how the productivity shocks are transmitted into
inflation outcomes. The reason is simply that heuristic switching changes the
coefficients in the model equations—that is, the mapping from exogenous shocks
to endogenous variables.
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the jargon of the learning literature, they assess forecast performance
using “constant gain.” If instead we allowed agents in the model to
learn with “decreasing gain” (that is, using the entire history of the
data), the model would generate a histogram centered around a sin-
gle, interior value of n1. This is because our model exhibits what
has been called “negative feedback” from heuristic use to heuristic
performance. These aspects of macroeconomic models with predic-
tor choice are discussed in Branch and Evans (2007), who suggest
that this negative feedback effect may be relatively uncommon in
macroeconomic models. Instead, they construct a simple model with
“positive feedback,” characterized by multiple equilibria, some of
which are unstable. At such equilibria, disturbances that, for exam-
ple, increase the proportion of agents using a given predictor improve
the relative performance of that predictor, further increasing the
proportion, and so on.

Positive feedback and multiple equilibria can be generated in our
model under suitable parameterizations for the productivity process
and the conduct of monetary policy. For example, we found that the
monetary reaction function

Π−1gt = −mt−1 + 0.5at − 0.25n1,tπt−1

was able to generate these properties when we set ρ = 0.6.13 But
under policy that is optimal when agents form rational expecta-
tions—and, indeed, under the policy that attempts to take account of
heuristic switching that we derive below—we have negative feedback
between heuristic use and performance.

The bottom three panels of figure 1 illustrate how heuristic
switching generates small-sample fluctuations in the time-series
properties of inflation. The panels labeled “first-” and “second-order
autocorrelation” report rolling coefficients from a regression of infla-
tion on two lags of itself. The bottom panel plots the variance
of inflation. These moments are calculated over a horizon of fifty
periods. When the proportion of agents using the lagged-inflation
heuristic is high for a sustained period, so is the variance of infla-
tion; at these times the coefficient of the first lag of inflation in an

13The coefficient on the lag of real money balances is suggested by the form of
the reaction function used by Branch and Evans (2007).
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autoregression of inflation is high, and the coefficient on the second
lag is low. We gain some insight into these fluctuations by fixing n1
and writing the reduced form for inflation:

πt = Π−1gt − 1 + η

η + α
at +

1 + η

η + α
at−1 +

1 − α

η + α
n1πt−1 − 1 − α

η + α
n1πt−2.

As we see in the simulations, also in this reduced-form equation for
inflation we notice that the higher is n1, the higher is the coefficient
on πt−1 and the lower is the corresponding coefficient on πt−2.

These fluctuations in the autocorrelation function for inflation
echo the debates about what has caused the fluctuations in infla-
tion persistence, documented by, amongst others, Benati (2004)
and Levin and Piger (2004). That debate has generated two broad
answers: (i) that changes in inflation persistence have come about
because of structural change or (ii) that they reflect changes in mon-
etary policymaking and the introduction of inflation targeting. Our
model generates changes in small-sample moments of inflation that
reflect neither, but instead are the result of heuristic switching.

7. Monetary Policy under Heuristic Switching

So far we have worked with the money-growth process that would be
optimal under rational expectations. We now consider if the central
bank can improve on this process in light of its knowledge about
expectations formation. There are two motivations. From a positive
standpoint, we can check that the heuristic-switching explanation for
the appearance (and possible disappearance) of low inflation volatil-
ity is robust to cases in which the central bank follows a more sensible
policy. From a normative standpoint, we can highlight the cost of
the central bank incorrectly assuming that expectations are rational.

In section 3, we showed that, under rational expectations, a
rule for money growth that responded to productivity could sta-
bilize labor input and consumption. It did so through its impact
on anticipated future money growth and inflation. When agents use
heuristics, commitment to a policy rule no longer delivers any direct
leverage on expected future inflation. Policy only affects expecta-
tions indirectly through past inflation. The lack of direct leverage
over expectations means that, unlike the rational-expectations case,
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policy cannot offset all the welfare losses arising from productivity
shocks. It needs to adapt to the use of heuristics.

Additional complications arise in attempting a study of the wel-
fare consequences of policy under heuristics. Heuristic switching
makes the model nonlinear, even when the individual decision rules
are linearized.14 This nonlinearity causes two problems.

The first problem is that we cannot derive an optimal monetary
policy analytically, even when we use the quadratic approximation
to welfare explained above. So we have to resort to numerical meth-
ods. We define a class of candidate monetary policy processes and
then simulate the model under each rule within that class, compute
welfare, and look for the rule that scores the highest. The particu-
lar nonlinear nature of our model means that we have to simulate
for millions of periods to get reliable estimates of our welfare func-
tion. So we must confine our search across alternative policy rules
to make the exercise manageable. We will work with the following
class of rules for money growth:

gt = χ1at + χ2Etπt+1.

This process allows the policymaker to respond to productivity and
to data on expected inflation. We assume that policymakers receive
data on expected inflation but do not attempt directly to internalize
the interaction between policy, endogenous inflation outcomes, and
n1. (Indirectly, policymakers will choose the combinations of χ1 and
χ2 that generate the most beneficial paths for n1, the proportion
using the lagged-inflation heuristic.) We search for the values of χ1
and χ2 that deliver the best welfare for our agents, defined by our
criterion in equation (10).

The second problem caused by the nonlinearity of the model is
that alternative policy rules will generate small differences in the
mean rates of inflation. These will cause the average levels of utility
to differ according to the policy rule, as the government budget con-
straint means that higher average inflation implies higher average
government spending and higher resource destruction. The differ-
ences in means will not affect the welfare criterion we have chosen,

14The fraction (n1) of agents using the lagged-inflation heuristic affects the
coefficients of the decision rules. And n1 itself varies over time, in response to the
behavior of the economy.
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which is defined on variances. So it must be stressed that our search
can rank policy rules only according to their stabilization properties,
and not their effect on means.15

We focus on rules that respond to productivity and inflation
expectations for two reasons. First, this class of rules allows us to
nest the optimal policy under rational expectations, which responds
to the only state variable in that model, productivity. Second, it also
allows the policymaker to respond to another state variable in the
heuristic-switching model, expected inflation. And that happens to
echo the concerns of policymakers in reality.16

We can get some intuition for why a rule like this is likely to work
by considering an extreme case that the policymaker will face: one
in which all agents use the inflation-target heuristic. When every-
one is using the inflation-target heuristic (n1 = 0), the labor supply
function (6) collapses to

lt =
1 − α

η + α
at.

Fluctuations in labor supply are inevitable. The average expected
welfare of young agents is lower than when agents have rational
expectations, and policy responds optimally. Under heuristics, mon-
etary policy is powerless to influence this. But monetary policy can
help old agents. The consumption of old agents at date t is

ct = mt−1 − πt

and the evolution of real money balances is given by

mt = Π−1gt + mt−1 − πt

15These small differences in mean inflation will also have a small effect on the
performance of the inflation-target heuristic under the alternative policy rules.
The higher the mean inflation rate, the worse the (zero) inflation-target heuristic
performs, and the smaller the portion of agents who use it.

16Expectations-based rules have been argued to have benefits in other contexts.
For example, Evans and Honkapohja (2003) have recommended them as devices
for implementing monetary policy to ensure that the rational-expectations equi-
librium is stable under least-squares learning.



Vol. 4 No. 2 The Danger of Inflating Expectations 243

so that the policymaker can fully stabilize ct by committing to the
policy rule:

gt = Πmt

= Π
1 + η

η + α
at,

which, since 1 + η
η+α > 1, implies a stronger response to productivity

shocks than under rational expectations.
In the general case, where some agents use the lagged-inflation

heuristic, labor supply and the demand for real money balances
depend on inflation expectations, which in turn depend on lagged
inflation. In that case, even in the absence of a current productivity
shock, labor supply and output can fluctuate. Without any policy
action, inflation will move to bring the real value of money balances
into line with output. These fluctuations are costly, so monetary pol-
icy might do better by responding to inflation expectations as well
as to productivity. Of course, one thing this discussion reveals is that
the ideal response to productivity and inflation expectations should
itself depend on n1. However, to make the analysis more tractable,
we confine our search to rules that involve constant, independent
values of χ1 and χ2.17

The best rule in our grid search is one with values of χ1 = 2
and χ2 = −1.75. This policy shares a feature with the optimal pol-
icy under rational expectations in that money growth is expanded
when productivity is unusually high. A positive shock to productiv-
ity reduces the price level; a positive money-growth response by pol-
icy therefore acts to offset that. The policy response under heuristics
is to respond more aggressively (recall that under rational expecta-
tions, χ equals Π, the steady-state rate of inflation, which is 1.02).
We believe that this response allows the policy to perform well when
few agents believe the inflation target: as described above, in this
setting, an aggressive response to productivity can help to stabilize
the consumption of old agents. The heuristics policy also suggests

17Using this shortcut naturally raises the issue of whether it would be appropri-
ate to build a model of heuristic policy design on the part of the central bank to
go with the heuristic expectations formation on the part of agents in the model.
We leave that issue for future research.



244 International Journal of Central Banking June 2008

Figure 3. Welfare Generated by Alternative Policy Rules
as the Share of Agents Using the Lagged-Inflation

Heuristic Varies

that money growth should fall when expected inflation rises. When
expected inflation rises, labor supply and demand for real balances
fall. Monetary policy can stabilize inflation by contracting the money
supply.

The rule considered here generates higher welfare than arbitrary
persistent processes for money growth, fixed money growth, and the
policy that would be optimal under rational expectations (derived in
section 3). The welfare surface appeared well behaved in the space
used for the grid search. Figure 3 shows how welfare differs under
the two policy rules at different values of n1, the portion using the
lagged-inflation heuristic. We arrange the simulated periods accord-
ing to their associated value of n1 and calculate average welfare at
each value of n1.

As we can see, when the central bank tries to take account of
heuristics, it delivers higher welfare than the rational-expectations
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Table 3. Time-Series Properties of Heuristic-Switching
Model

Policy Process

Rational Expectations Heuristics

var(II) 165 163
(163, 166) (158, 168)

var(var(II)) 316 170
(289, 348) (145, 199)

ρ(II) 0.707 0.657
(0.698, 0.715) (0.653, 0.661)

Note: Variances relative to rational-expectations case (=100). Numbers in
parentheses are 5th, 95th percentiles.

policy at all values of n1. The welfare improvement achieved by the
heuristics-adapted policy is greater for larger values of n1: the more
agents are using the lagged-inflation heuristic, the greater the ben-
efit of following the policy adapted for heuristics, or, put another
way, the greater the cost of policymakers mistakenly following the
policy that would be appropriate under rational expectations.18

Table 3 shows summary statistics that compare two versions of
the heuristic-switching model. In one, monetary policy follows the
process that would be optimal under rational expectations. In the
other, monetary policy is adapted for heuristic switching. As before,
we report moments from 1,000 replications of simulations of 200,000
periods each, with statistics computed using the final 20,000 periods.
We continue to report moments of inflation—persistence aside—
as an index where 100 is the value for the model under rational
expectations and the associated optimal policy.

18We have calculated that the minimum value for these costs, when few or no
agents are using the lagged-inflation heuristic, is still more than ten times the wel-
fare cost of mistakenly pursuing the heuristics policy when agents actually have
rational expectations. This is an indication that if policymakers were unsure how
agents arrived at their forecasts, a safe policy would be to assume that agents
did not have rational expectations. This contrasts somewhat with Gaspar, Smets,
and Vestin (2006), who found that the optimal rational-expectations policy does
quite a good job of replicating the optimal policy in a model where agents form
expectations using adaptive learning.
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When agents switch between heuristics, the variance of inflation
under a policy rule that takes switching into account is roughly the
same as the variance of inflation under the rational-expectations pol-
icy. Under the policy that adapts to heuristics, the volatility of the
small-sample estimates of the variance of inflation is less than one-
fourth that under the rational-expectations policy. But note that it
is still more than four times the figure we observe for the model
under rational expectations. Note too that inflation is a little less
persistent under the policy adapted to heuristics.

Figure 4 plots an extract from one 20,000-period simulation of the
model with policy adapted to heuristics. Notice that the fluctuations

Figure 4. Heuristic Switching under a Heuristics Policy
(First- and Second-Order Autocorrelations Are Regression

Coefficients on First and Second Lags of Inflation)
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in n1, the proportion of agents using the lagged-inflation heuristic,
are, to the eye, as pronounced as those under the policy that would
be optimal under rational expectations. Figure 5 compares the his-
tograms for n1 that are generated in the heuristic-switching economy
both when policy follows the rational-expectations optimal rule and
when it adapts to the use of heuristics. Relative to the rational-
expectations optimal policy, the heuristics-adapted policy reduces
the probability mass at both extremes of n1 and increases it slightly
at interior values.

Under both policies heuristic switching generates small-sample
fluctuations in the time-series properties of inflation. We can see
this from the volatility in the coefficients on lagged inflation in an
autoregression for inflation. The bottom panel of figure 4 plots the
variance of the residuals from a rolling fifty-period regression for
inflation on its own lags. This variance is clearly moving over time
and tends to be high when the variance of inflation is high, and vice
versa. We plot this time series to link our analysis to the econo-
metric studies that report that large fractions of recent declines

Figure 5. Share of Agents Using Lagged-Inflation
Heuristic under Alternative Policy Rules
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in macroeconomic volatility are due to “good luck.”19 Here, very
loosely, when the number using the inflation-target heuristic is low,
the variance of inflation is low, and the variance of the shocks in
a simple autoregression is low. In the language of the applied lit-
erature on the Great Stability, the econometrician estimates there
to have been a period of good luck, when the true variance of the
disturbances to our model economy is unchanging.

8. Model Properties after the Introduction of an
Inflation-Target Heuristic

Thus far, we have investigated whether switching amongst heuristics
can generate fluctuations in small-sample estimates of the volatility
of inflation that are consistent with the marked reduction in volatil-
ity seen in recent decades. And our contention is that it can. These
fluctuations occur regardless of whether monetary policy adopts a
different rule. So far we have considered the set of heuristics as some-
thing beyond the control of policymakers. In this section, we assume
that the monetary policy framework can influence the set of heuris-
tics from which agents choose, and we consider what happens when
agents are given access to an inflation-target heuristic that was not
previously available to them. We suggest that this may be a way
of formalizing what happened when many central banks adopted
numerical objectives for inflation. This exercise is related to one con-
ducted by Orphanides and Williams (2005). They interpret the intro-
duction of a numerical objective for the central bank as equivalent to
giving agents knowledge of the constant in the inflation process: this
knowledge improves agents’ estimates of the dynamics of that process.

Table 4 presents simulations of the introduction of an inflation-
target heuristic into four different models. The four models cor-
respond to the table columns and comprise two different initial
lagged-inflation heuristics, derived under two different processes for
monetary policy. Under the columns headed “Rational Expecta-
tions” we have results that use our baseline process for money that
would be optimal under rational expectations. Within this we use

19See, for example, Stock and Watson (2002) and Cogley and Sargent (2005).
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Table 4. Impact of Introducing the Inflation-Target
Heuristic

Policy Process: Rational Expectations Persistent

Lagged Best Lagged Best
Heuristic: Inflation AR Inflation AR

Before Target

var(II) 100 12.7 160 17.1
var(var(II)) 100 0 0.108 0
ρ(II) 0.541 0.705 0.521 0.636

After Target
mean(n1) 30.3 42.2 17.7 72.3
n1 impact 0 42.3 0 66.4
var(II) 16.3 12.7 18 16.4
var(var(II)) 0.912 0.310 0.996 0.397
ρ(II) 0.707 0.708 0.593 0.626

Note: Variances relative to rational-expectations/lagged-inflation case
in top-left quadrant.

two heuristics. The first, “Lagged Inflation,” is our familiar lagged-
inflation heuristic. The column headed “Best AR” refers to a model
in which expectations of inflation are determined by the projection
of inflation tomorrow on inflation yesterday implied by the model
itself. Specifically, we assume that agents set Et(πt+1) = ρhπt−1.
We determine Et(πt+1) by the following process. First, agents col-
lect all data to time t − 1 and run a regression πs = ρols

h πs−2 for
s = {1, . . . , t − 1}. Second, agents use ρols

h to form Et(πt+1). Third,
another data point for time t is generated. Agents add this to their
data set and return to the second step. The value of ρh used to com-
pute numbers under the “Best AR” column in table 4 is the number
to which this iterative process converges.20

The two columns under “Persistent” repeat this analysis, but
using a persistent process for money growth where the persistence

20The point to which this iteration converges might be referred to as a
restricted-perceptions equilibrium. Subject to the restricted perceptions of the
inflation process that agents have, their projections are optimal.
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and variance are set equal to the values chosen for the productiv-
ity process (and with no correlation between the two). Results are,
as before, derived from 1,000 simulations of length 200,000 periods.
In each replication, we introduce the inflation target after 40,000
periods. We simulate the model for a further 160,000 periods: aside
from where we are interested in the impact effect of the introduc-
tion of the inflation-target heuristic, we compute statistics based on
the final 20,000 periods of the simulation. We weight the bulk of
our simulation time toward the period when we have two heuris-
tics, because we need longer simulations to get accurate estimates of
the statistics for the two-heuristic model.21 (In table 4, figures are
reported relative to the rational-expectations/lagged-inflation case,
which is indexed to 100 and appears in the top-left quadrant.)

We report several details. First, in the top rows, we give sta-
tistics for the economy before the introduction of the inflation-
target heuristic. These are the variance of inflation (row labeled
“var(Π)”); the variance of short-sample estimates of that variance
(“var(var(Π))”); and the persistence of inflation (“ρ(Π)”). For the
second half of the simulation, after the introduction of the inflation
target, we report these same statistics, but with two additions. First,
we report the average value of n1 in the five periods immediately fol-
lowing the introduction of the target and label this row “n1 impact.”
Second, we report the mean of n1 over the life of the rest of the sim-
ulation (labeled “mean(n1)”). In this table, we normalize variances
and the variance of variances relative to those computed for the top
left-hand case in this table—the case where agents have a single,
simple lagged-inflation heuristic, and policy is conducted according
to the rule that would be optimal under rational expectations.

The basic message is that the immediate impact effect of the
introduction of the inflation-target heuristic is maximal when, prior
to that, agents use only the lagged-inflation heuristic. In both the
“lagged-inflation” simulations, n1, the number using the lagged-
inflation heuristic, drops to zero in the period immediately following
introduction of the inflation target (albeit rising again thereafter).
This is shown by the zeros recorded in the row labeled “n1 impact.”

21The single-heuristic models are linear models, and we know (from checking
the appropriate analytics) that the relevant statistics are estimated accurately
with short simulations.
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It turns out that in our model, if we exogenously impose that n1 = 1,
it greatly worsens the forecast performance of that heuristic, which
is why when agents are free to choose between two heuristics, they
jump to using the inflation target for a while.

This begs the question of why agents were content to use only the
lagged-inflation heuristic prior to the introduction of the target. It is
beyond the scope of this paper to model the complete process that
specifies the evolution of the set of heuristics that agents use. But
for comparison, we have the simulations where agents start out life
using a heuristic based on an optimal projection of inflation tomor-
row on inflation yesterday (the “best AR” simulations). With the
use of such a projection, one which performs better than the sim-
ple lagged-inflation heuristic, the effect of the new target heuristic
is more muted: this is true under both our “rational-expectations”
and “persistent” monetary policy processes.

Similarly, we see that when agents are constrained to use the sim-
ple lagged-inflation heuristic, the introduction of the inflation target
has its largest effect on the time-series properties of inflation, reduc-
ing the variability of inflation and the fluctuations in small-sample
estimates of this variability.22

To summarize, the ability of the model to provide a dramatic
reduction in inflation volatility and for that reduction to be durable
depends on the sophistication of agents’ forecasting methods before
the introduction of the inflation target.

9. Conclusions

In the past decade, both inflation and output growth seem to have
become more stable in advanced economies. This coincided with
the convergence of inflation expectations on inflation targets. We
have illustrated how an economy populated by agents who choose
amongst heuristics for forecasting inflation can generate fluctuations
in the variance of inflation. There are periods in which agents use the

22We repeated the experiment many times and found that the main determi-
nant of the impact effect was the assumption about the heuristic that agents used
before the introduction of the inflation target. This was more important than,
for example, the recent history of productivity shocks in the periods preceding
the target introduction.
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inflation-target heuristic, and there are periods when many agents
choose to use a heuristic based on lagged inflation. In the former, a
given shock will generate less variability in inflation. But a sequence
of shocks that reduces the ability of the inflation-target heuristic
to match inflation in the past can lead agents to switch to the
lagged-inflation heuristic.

We asked how monetary policy might adapt to agents’ use of
heuristics. Under rational expectations, a rule for money growth that
responded to productivity could stabilize completely labor supply
and consumption. It did so through its leverage over expectations.
When agents use heuristics, monetary policy has no direct leverage
over inflation expectations, which are determined entirely by the
past behavior of inflation. Relative to the policy that would be opti-
mal under rational expectations, a money-growth rule that reacts to
both productivity and inflation expectations can better stabilize the
economy. Even under such a policy, agents switch back and forth
between heuristics, and the time-series properties of inflation tend
to fluctuate.

Our final exercise was to simulate the introduction of an inflation-
target heuristic. When we did this, there was some evidence that
the introduction of this heuristic improves macroeconomic outcomes
by reducing the volatility of inflation. By how much, and to what
extent, agents use the new heuristic depends on the performance of
the heuristics they had before. These results suggest that some of
the improvements seen in the United Kingdom and elsewhere could
be locked in, at least if the inflation-targeting regime can be thought
of as having made available the simple heuristic that “inflation will
equal the target.”
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