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Should Forward Guidance Be Backward-Looking?

Rhys Mendes and Stephen Murchison, Canadian Economic Analysis

= Constrained by the zero lower bound, several central banks have employed
unconventional tools for lowering long-term interest rates and stimulating
demand, including forward guidance with respect to the future level of
short-term interest rates.

= |n some cases, this guidance has included a threshold that must be met
before short-term interest rates would be permitted to rise.

= As shown in model simulation results for Canada, forward guidance
that is conditional on achieving a price-level threshold can theoretically
boost demand and raise inflation expectations by significantly more than
unemployment thresholds. This superior performance is attributable to
the fact that the price-level threshold has a backward-looking or history-
dependent element, since it depends on past inflation outcomes.

= |n practice, history-dependent thresholds might, however, be more
challenging for central banks to communicate and may be viewed as
less credible by the public.

Faced with persistently weak demand and policy interest rates at or
close to the zero lower bound (ZLB), central banks in several coun-
tries have been forced to explore unconventional tools for stimulating
demand and avoiding deflation. These tools can be broadly classified
into two categories: those that work primarily through private agents’
expectations of the future level of the policy rate, such as forward
guidance, and those that involve direct asset purchases by the central
bank. This article explores the design and efficacy of forward guidance
implemented through state-contingent thresholds, i.e., thresholds that
are dependent on economic conditions.! Specifically, we use the Bank
of Canada’s projection and policy-analysis model, ToTEM (Terms-of-
Trade Economic Model?), to compare the benefits of thresholds that
incorporate history dependence, such as temporary targets for the

1 For assessments of the effectiveness of forward guidance during the crisis and its aftermath, see
Bernanke (2012), Swanson and Williams (2013), and Filardo and Hofmann (2014).

2 See Dorich et al. (2013) and Murchison and Rennison (2006) for a description of TOTEM.
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price level, with thresholds that are not history dependent, such as the
unemployment threshold recently used by the U.S. Federal Reserve and
the Bank of England.®

In normal times, central banks adjust their policy instrument, typically a very
short-term interest rate, to achieve their objective (such as price stability

or full employment). For example, the Bank of Canada adjusts its target for
the overnight interest rate to maintain projected year-over-year consumer
price inflation at the 2 per cent midpoint of the Bank’s target range of 1 to

3 per cent.

If there is a sufficiently large negative shock, however, such as that experi-
enced by many countries following the 2007-09 global financial crisis, the
ZLB on interest rates may become a binding constraint for central banks. In
other words, to achieve the central bank’s policy objective, the appropriate
level of the policy rate may be negative. Nevertheless, central banks may still
be able to reduce long-term interest rates by issuing forward guidance that
lowers market expectations of the future path of the policy rate. The per-
ceived stimulative effect of guidance may cause expected inflation to rise,
further reducing both short- and long-term rates in real, or inflation-adjusted,
terms. Forward guidance can also decrease the level of uncertainty regarding
the future path of the policy rate, which may boost household and business
spending.

The Evolution of Forward Guidance

The challenge for a central bank is to find a simple and easy-to-understand
way of conveying the most likely path of the policy rate (or how long it is
expected to remain at its current level), and the degree of conditionality of
that path on the state of the economy. Carney (2013) points out that one can
view threshold-based guidance as the culmination of an evolutionary pro-
cess in which guidance has become increasingly explicit and state contin-
gent over time. In general, extraordinary guidance can be categorized as
belonging to one of three generations: qualitative, time contingent and state
contingent.? The Bank of Japan pioneered qualitative guidance at the ZLB in
1999 when it indicated that rates would stay at zero until “deflationary con-
cerns” were “dispelled” (Fujiki and Shiratsuka 2002). The Bank of Canada’s
conditional commitment in April 2009 heralded the second generation of
guidance,’ while the unemployment thresholds used by the Federal Reserve
and the Bank of England belong to the third generation.

All types of guidance at the ZLB aim to provide additional stimulus through
one or both of the following channels: an increased period of time at the
ZLB and reduced uncertainty about the path of short-term interest rates.
Guidance has the potential to shift the perceived distribution of future
short-term interest rates, such that the most likely outcome involves interest
rates staying at the ZLB for longer than markets would have otherwise
anticipated. All else being equal, this lowers the expected path of short-term
rates, thereby lowering long-term rates.

3 The price-level threshold is history dependent because the entire history of inflation influences the
price level. Thus, reacting to the price level is akin to reacting to past inflation rates. The definition of
history dependence is discussed in greater detail later in the article.

4 See Carney (2013) for examples of the different types of guidance.

5 While often described as “time contingent,” all second-generation guidance involved some degree of
explicit or implicit conditionality. In particular, the Bank of Canada’s commitment was conditional on
the outlook for inflation.

< Extraordinary guidance can
be categorized as belonging
to one of three generations:
qualitative, time contingent
and state contingent
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Reduced uncertainty regarding future monetary policy can also lower the
expected path of short rates. One can think of this uncertainty as reflecting
a combination of uncertainty about which economic variables influence

the central bank’s monetary policy decisions (i.e., which variables enter the
reaction function), uncertainty about the future evolution of those variables,
as well as uncertainty about the weights assigned to each variable by the
central bank. At the ZLB, uncertainty about interest rates is asymmetric—
short-term interest rates can rise, but they cannot fall. As a result, the mean
or expected path of short rates will tend to be greater than the mode or
most likely path. Thus, even if agents believe that short rates are most likely
to remain at the ZLB for an extended period, the expected path of short
rates will typically lie above the ZLB over at least some of that period. This is
important because long-term interest rates should depend on the expected
(mean) path of short rates. By reducing uncertainty about the conditions
under which the policy rate may rise, guidance can reduce the perceived
probability of rate increases. This can lower the expected path of short rates
for any given modal, or most likely, period of time at the ZLB.

For example, in December 2012, the Federal Reserve committed to keep
rates at the lower bound at least until the unemployment rate fell below

6.5 per cent, unless projected inflation rose above 2.5 per cent. These
conditions rule out the possibility that rates could rise with unemployment
above 6.5 per cent and projected inflation below 2.5 per cent. The shaded
region in Chart 1 shows the coefficient values in a simple Taylor-type reac-
tion function that would be consistent with the thresholds. In essence, in this
illustrative example, the Fed told the private sector that the probability of the
more hawkish reaction functions outside the shaded region was zero, which
eliminated some uncertainty for private agents, permitting a more accurate
assessment of the future path of interest rates.

State-contingent thresholds can also reveal important information about the
economic variables that enter the central bank’s reaction function, which

in turn helps markets to better understand the precise nature of the condi-
tionality of forward guidance. Using the Federal Reserve’s unemployment

Chart 1: Taylor-type reaction function parameters consistent with thresholds
for unemployment and inflation
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Notes: The Taylor-type reaction function sets the nominal policy rate (i;) as a function of its steady-state
value (iss), the deviation of inflation from target (z; — 7), and the deviation of the unemployment rate from its
long-run value (u; — u). For illustrative purposes, we set iss = 4, T =2 and 1 = 5.5. The thresholds convey
information about the response coefficients, ¢ and ).
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threshold as an example, it is clear that any new data suggesting a longer
period of time before the 6.5 per cent threshold is reached would automatic-
ally mean the policy rate would remain at the ZLB for longer. This is true not
only because it will take longer to reach the threshold, but also because

the level of rates will likely remain lower than they would have otherwise
during the subsequent period in which rates are increasing. Thus, long-term
interest rates will respond to news in a manner consistent with achieving the
threshold, while the threshold itself remains unchanged. If the central bank
publishes (and regularly updates) a projection for the unemployment rate,
the market will have direct insight into how much longer the central bank
believes the policy rate will have to remain at the lower bound. Importantly,
the private sector can also come to its own assessment of when the
threshold will be attained. If the private sector can forecast the unemploy-
ment rate more accurately than the central bank, it will also forecast more
accurately the length of time that rates remain at the ZLB.

Analyzing Alternative Thresholds

To analyze the properties of alternative types of thresholds, we use the Bank
of Canada’s main macroeconomic model, ToTEM, to simulate a large and
persistent negative demand shock.® We assume that the central bank seeks
to minimize the squared deviations of inflation from target and output from
potential. This determines the optimal date for when interest rates should
begin to increase—the “lift-off” date, conditional on returning to inflation
targeting afterward.

We focus on the properties of two types of threshold (summarized in
Appendix 1 on page 22):

(i) price-level path: closing the gap between the price level and a threshold
path

(i) unemployment: closing the gap between the unemployment rate and a
threshold level subject to an inflation knockout

Although both threshold types can be designed to implement the optimal
lift-off date in the absence of additional shocks, there are important differ-
ences between them. In particular, they differ in terms of their degree of
history dependence, which is a key determinant of their performance in the
face of any future shocks that occur between when the threshold is adopted
and when it is triggered.

History-dependent monetary policy has received a lot of attention over the
past decade, from both academics and policy-makers, and represents an
important potential mechanism for influencing private sector expectations.
History dependence simply means that, in addition to current and expected
future economic conditions, monetary policy responds to “past conditions
even when they are no longer relevant to the determination of the current and
future evolution of the variables that the [central] bank cares about”
(Woodford 2003, 21). Policy will continue to respond to shocks, even after
their impact on inflation and/or the output gap has fully dissipated. For
example, if a shock initially causes inflation to fall below its targeted level,
policy will continue to maintain interest rates below their neutral level until
inflation moves above the target. Monetary policy essentially causes inflation
to eventually overshoot the target when it is initially below target. This leads

6 Simulating state-contingent threshold policies at the zero lower bound in a large model such as ToTEM
is both technically and computationally demanding. We are very grateful to Nicholas Labelle St-Pierre
for providing invaluable assistance in running these simulations.

< History dependence simply
means that, in addition
to current and expected
future economic conditions,
monetary policy responds
to past conditions
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to higher inflation expectations in the face of larger or more persistent
shocks, thus reducing real interest rates and stimulating the economy. The
key insight from Woodford (2003) and others has been that, under certain
circumstances, the benefits of stabilizing the economy following a shock are
greater than the destabilizing effects associated with the eventual inflation
overshoot. For an inflation-targeting central bank whose policy rate is already
at the ZLB, the temporary adoption of a history-dependent policy would
generally result in rates remaining lower for a longer period of time, since it
would signal a willingness to accept such an inflation overshoot in the future.

But the performance of a history-dependent policy depends on it being
credible and well understood by the public. In reality, history dependence
may be less effective if private sector expectations are not fully forward-
looking. Estimates for Canada from ToTEM suggest that about half of price-
setting firms are not forward-looking, but rather update their prices through
time using a simple rule of thumb based on past inflation and the inflation
target. Consequently, our simulation results allow for a significant deviation
from the ideal fully forward-looking environment.

Price-level and nominal GDP targeting are two important examples of history-
dependent monetary policy, since both involve targeting a level rather than

a growth rate (such as inflation). Research on the efficacy of price-level
targeting as a permanent regime change (including an extensive body of
work at the Bank of Canada (2011)), suggests small welfare gains relative

to inflation targeting, even when the policy is well understood and credible.
In addition, significant uncertainties are associated with how private sector
expectations are formed, whether they would adjust to the new regime in the
manner predicted by theory, and whether the regime would be considered
credible over time.

These considerations may help to explain why no country since Sweden in
the 1930s has adopted a price-level or nominal GDP target.” However, the
cost-benefit analysis may change when considering a temporary, rather
than a permanent, switch, particularly at a time when the ZLB is binding.
The stabilization benefits of history-dependent forward guidance, if suc-
cessful, would be much higher at the ZLB precisely because the policy rate
cannot be reduced to the level consistent with achieving the central bank’s
policy objective in a timely manner. For this reason, the hypothetical discus-
sion of various forms of forward guidance that follows focuses on temporary
policy measures when constrained at the ZLB.

In our simulations, a large negative demand shock hits the economy in period 0.
In the base case, we use a simple rule that sets the policy rate as a function of
its own lag, expected inflation and the output gap.® This simple rule causes the
policy rate to remain at the ZLB for 12 quarters, in the absence of additional
shocks. In contrast, if the lift-off date is chosen to minimize the sum of squared
deviations of inflation from target and output from potential, then the policy rate
remains at the ZLB for 20 quarters. With the policy that implements the optimal
lift-off date, the recovery in real GDP growth is faster and stronger than in the
base case (Chart 2). Similarly, CPI inflation takes almost five years to reach

2 per cent in the base case, compared with just over two years with the optimal
lift-off policy (Chart 3).

7 For a discussion of the Swedish experience with price-level targeting, see Berg and Jonung (1999).

8 The simple rule exhibits a degree of history dependence because of the weight on lagged inflation. This
rule is also used after the lift-off date in the simulations with thresholds.
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Chart2: Real GDP growth after a large negative demand shock

Quarterly simulation, year-over-year growth
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Chart 3: CPlinflation after a large negative demand shock
Quarterly simulation, year-over-year growth %
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We choose the parameters of the price-level and unemployment thresholds
such that they are both initially consistent with the optimal lift-off date. Thus,
if there are no further shocks after period 0, the two types of threshold imply
identical economic outcomes. However, under the more realistic assumption
that the economy is buffeted by shocks every period, the choice of threshold
variable will influence how the lift-off changes in response to shocks. As we
explain in greater detail below, the choice of threshold variable is important
because different variables imply different degrees of history dependence in
response to shocks that occur after the threshold is established.

Price-level-path threshold

A price-level-path threshold is essentially a temporary price-level target
with drift. The central bank would commit to keep the policy rate at the
ZLB at least until the gap between the actual level of CPI and an expo-
nentially growing threshold path was closed. In practice, this would be
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communicated by stating the current gap relative to the threshold along
with the growth rate of the threshold. The growth rate of the threshold would
typically be the target inflation rate. The choice of the initial gap is less
straightforward. While it may seem natural to choose the initial gap as the
deviation of the price level from some statistical trend, this will not generally
be optimal. For example, if price shocks prevent weak demand from being
fully reflected in the price level, it may be optimal to set the threshold above
the statistical trend. However, if backward-looking private sector behaviour
is important, it may be optimal to make up only part of the shortfall of the
price level relative to the pre-shock statistical trend.® In our simulations, the
latter consideration causes the threshold path to be 1.2 per cent below the
steady-state price-level path that prevailed before the initial shock.

In the hypothetical demand shock scenario, the key elements of the price-
level-path threshold policy are the following:

= The threshold is initially set 0.6 per cent above the actual level of the CPI
(i.e., the initial price-level gap is -0.6 per cent).

= The threshold grows at the target rate of inflation (2 per cent per year).

= The policy rate is maintained at the ZLB at least until the level of the CPI
reaches the threshold.

The price-level-path threshold implied by these elements is shown in
Chart 4. If no shocks were to hit the economy after the introduction of the
threshold, the simulated price-level path would be consistent with the initial
optimal lift-off date. The advantage of this approach is that it is clearly his-
tory dependent, since inflation bygones are not bygones; that is, while the
threshold is active, periods of below-target inflation must be subsequently
offset by periods of above-target inflation.°

To illustrate the implications of history dependence, consider a shock

that occurs after the threshold is established and causes the size of the
price-level gap to increase. The larger gap will signal the need for greater
policy stimulus in the future (relative to that originally announced) in order

to make up for the shortfall in inflation. As with a conventional, non-history-
dependent inflation target, some additional stimulus will be needed to return
inflation to target. However, in order to close the price-level gap, inflation
would have to overshoot the target. Achieving this overshooting will require
the central bank to provide even more stimulus than is needed to simply
return inflation to target.

In order to quantify the implications of history dependence, we allow for the
possibility of additional random shocks after the threshold is established.
This is intended to capture key features of the real world, including the fact
that additional shocks may cause the threshold to be breached sooner or

9 Backward-looking behaviour necessitates a longer period of excess demand (output greater than
potential) in order to close a given price-level gap. Since we assume that the squared deviations of
output from potential enter the central bank’s loss function, greater backward-looking behaviour raises
the costs associated with closing a given price-level gap.

10 History dependence is not an all-or-nothing proposition. Since the price level reflects the cumulative
effects of all past inflation, the price-level threshold discussed above would make monetary policy
contingent upon the average of all past inflation. However, a threshold could be based on, say, a
three- or five-year average of inflation—longer than a conventional inflation target but shorter than the
infinite window implied by the price-level threshold. Such average inflation thresholds would imply an
intermediate degree of history dependence. Another alternative involves thresholds that keep rates at
the lower bound at least until the price level (or the level of nominal GDP) reaches some time-invariant
threshold level.

11 For each period, we randomly draw a set of shocks from the distribution of historical shocks to the
Canadian economy implied by ToTEM.
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Chart 4: Price-level-path threshold and the consumer price index
Quarterly simulation
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Table 1: Average losses following additional shocks (relative to base case)

Variance of
Threshold output gap Variance of inflation Loss function
Price-level path 0.80 0.68 0.78
Unemployment 0.92 0.89 0.92

Notes: Values less than 1 reflect variances or losses that are lower than in the base case. The loss function
is defined as the sum of the variance of the output gap and the variance of inflation. All variables are relative
to their respective base-case values. As a consequence, although the loss function is the sum of the abso-
lute variances, the relative variances in the table do not sum to the relative loss.

later than the initial optimal lift-off date. In this stochastic simulation, the
high degree of history dependence causes the price-level-path threshold to
yield the lowest expected loss (Table 1).

Nevertheless, a price-level-path threshold may entail significant com-
munication challenges. The price level may be an unfamiliar concept to
many, since most people are accustomed to thinking in terms of inflation.
The fact that the threshold for the price level is a moving target adds an
additional layer of complexity. Experimental economics provides one
avenue for exploring the importance of these issues. While the Bank has not
conducted experimental work on forward guidance, the results reported in
Amano, Kryvtsov and Petersen (this issue) indicate that people do, to some
extent, understand the difference between inflation targeting and price-level
targeting as permanent regimes. This suggests that it may be possible to
effectively communicate a temporary price-level-path threshold, though
further work would be required to confirm this.

Unemployment threshold

Both the Federal Reserve and the Bank of England have used thresholds for
the unemployment rate together with an upper limit for expected inflation. In
the context of our hypothetical scenario, the key elements of an unemploy-
ment threshold are the following:
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= An unemployment threshold of 6.5 per cent.

= The policy rate remains at the ZLB at least until the unemployment rate
declines to the threshold level, provided that the rate of inflation one to
two years ahead is projected to be no more than 1 percentage point
above target.

= |f projected inflation rises more than 1 percentage point above target, it is
assumed to knock out the threshold policy.

The 6.5 per cent unemployment threshold implements the initial optimal
lift-off date in the absence of shocks after the threshold is established.

This type of threshold can be breached if either or both of the unemploy-
ment and inflation conditions are violated. Our stochastic simulation results
suggest that close to three quarters of all breaches would occur with the
unemployment rate falling below its threshold level (Chart 5). Thus, in

most cases, the unemployment threshold succeeds in fostering a recovery
without causing inflation expectations to rise above the threshold level,
resulting in the unemployment threshold outperforming the base-case rule
(Table 1). However, this type of threshold is not history dependent. If inflation
turns out to be weaker than projected by the central bank at the time the
threshold was announced, there is no impetus for the central bank to offset
this weaker inflation with higher inflation in the future. The unemployment
threshold therefore underperforms the highly history-dependent price-level-
path-threshold when faced with shocks.

Nevertheless, an unemployment threshold has several attractive features.
This type of policy places an absolute limit on the level of projected inflation
that could be obtained without a policy response and is therefore stricter
than the price-level-path threshold in this respect. Moreover, it is based on
variables—inflation and unemployment—that are familiar to the public, and
thus avoids the need to communicate potentially confusing concepts such
as a time-varying price-level threshold.

Chart5: Causes of threshold breaches in the simulation of an
unemployment threshold

Il Unemployment (55.5%) M Inflation (28.4%) M Both (16.1%)

Conclusion

Simulation results presented in this article suggest that there may be
material economic benefits to incorporating explicit history depend-
ence when designing forward guidance at the ZLB in general and when
employing state-dependent thresholds more specifically. Indeed, the two
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thresholds considered in this article differ mainly in terms of the degree of
history dependence they impose on monetary policy during the period in
which the threshold is in effect.

However, there are several ways in which the simulation results may over-
state the relative benefits of history-dependent thresholds. In reality, the
price-level and unemployment thresholds would differ in terms of their ease
of communication. One of the key assumptions underlying the model results
is that agents in the economy understand the threshold and what it implies
for the path of the policy rate under different economic conditions. One of
the appealing aspects of the thresholds used by the Federal Reserve and
the Bank of England relative to the price-level-path threshold is that they
are stated in terms of a variable most people are familiar with and can relate
to—unemployment—and they are easy to understand and remember.

A second way in which our results may exaggerate the benefits of history-
dependent thresholds is what is known as the dynamic inconsistency
problem. In the model simulations, commitments to future policy actions
are fully credible insofar as agents base their own behaviour on a belief

that the central bank will keep its promises. In reality, a central bank that
normally targets inflation would have an incentive to eventually renege on
any promise that involves inflation overshooting the target at some future
date. In other words, to minimize its loss function, a central bank would be
better off by initially committing to an inflation overshoot in the future in
order to realize the near-term benefits of stronger demand and inflation, and
then reneging on that commitment once the economy has strengthened and
inflation has returned to the level that the central bank normally targets.

Another potential problem with history-dependent thresholds is, in essence,
the opposite of the dynamic inconsistency problem. Once it fulfills its com-
mitment to cause inflation to overshoot the target, the central bank may
find it difficult (or undesirable) to bring inflation back down to its target if
expectations become unanchored and rise with actual inflation.

The benefits of history dependence, and forward guidance more generally,
depend importantly on forward-looking private sector expectations and how
future actions by the central bank affect economic behaviour today. A related
issue is the extent to which private sector expectations regarding the evolu-
tion of the economy, even if forward looking, align with those of the central
bank. For instance, the central bank may regard its choice of the level of a
threshold, such as an unemployment threshold of 6.5 per cent, as implying
a different lift-off date than the private sector would. In such an instance, the
announcement of this threshold may have a smaller impact on the level of
long-term interest rates, not because forward guidance is ineffective or not
credible, but simply because the economic forecasts of the central bank
and those of the private sector differ.

These considerations suggest that the results of model-based simulations,
such as those discussed in this article, should be regarded as best-case
scenarios. However, two points from the article merit repeating. First,
expectations in ToTEM represent a mixture of purely forward-looking,
rational expectations and simple rules of thumb, and the relative weight on
each has been econometrically estimated using Canadian data. Second,
these results omit any benefits associated with reduced uncertainty
regarding the future path of the policy rate.

The benefits of history
dependence, and forward
guidance more generally,
depend importantly on
forward-looking private
sector expectations and
how future actions by

the central bank affect
economic behaviour today
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Appendix 1

Summary of Types of Threshold

Type

Threshold

History dependence

Pros

Cons

Price-level path

CPlgap >0

where gaps are defined
relative to a trend that
grows at a constant rate

Fully history dependent

Initial gap chosen to
account for any past
shortfall in inflation

Gap automatically
adjusts to make up for
any additional shortfalls
if inflation turns out
weaker than originally
projected

The most history-
dependent option

Limits average rate of
inflation

May require optimistic
assumptions regarding
initial gap in order to
implement optimal lift-off
policy

e The return to a desired

price-level path may

be more difficult for the
general public to under-
stand than an unemploy-
ment threshold

Unemployment

Unemployment
< threshold

with an upper-limit
(knockout) condition on
inflation:

inflation projection
> knockout

Not history dependent

But automatically
makes up shortfalls in
real growth (in order
to hit unemployment
threshold)

Does not make up infla-
tion shortfalls; equivalent
to inflation targeting

Based on familiar vari-
ables, therefore simplest
to communicate

Places absolute limit on
level of inflation

Not history dependent
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