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Abstract:

We suggest a new way of computing the inflation-output variability tradeoff under inflation
forecast targeting. Our approach is based on dynamic, stochastic simulations of the average
inflation rate over a two-year horizon using the moving average representation of a vector
autoregressive (VAR) model. Using real time data over two samples, we estimate the inflation-
output variability tradeoff for the United States and show that it has shifted favorably over time.
We analyze the policy interventions required to achieve target inflation in each sample and
compare these interventions over time.



1. Introduction

Over the past decade and a half, most major central banks around the world have adopted
monetary policy frameworks that include either explicit or implicit inflation targets. The type of
inflation targeting implemented by central banks is best characterized as flexible inflation
targeting, where central banks are simultaneously concerned about the variability of output
around its natural level as well as the variation of inflation around target. Furthermore, Svensson
(1997) has argued that inflation targeting should be implemented as inflation forecast targeting
because of lags in the effect of monetary policy on inflation and because of imperfect control of
inflation by the central bank. Finally, Bernanke (2004), in comparing and contrasting use of
“simple feedback policies” (instrument rules) and “forecast-based policies,” concludes that a
forecast-based approach to policy implementation “... has become increasingly dominant in the
monetary policymaking of leading central banks.... [T]he Fed relies primarily on the forecast-
based approach for making policy.™

Following Taylor’s (1994) suggestion for estimating the inflation-output variability
tradeoff for a variety of policy rules, recent research includes estimation of the tradeoff between
inflation variability and output variability. This research investigates policy rules in the presence
of a loss function for the central bank in which there is often a substantial weight on the variation
of inflation around target relative to the weight on output variability. In this literature, a common
approach is to vary the weight on the inflation target, derive the associated instrument rule,
simulate a structural model within which the rule is embedded, and then compute inflation and
output variability for alternative values of the relative weight on the inflation target. For

example, Rudebusch and Svensson (1999) estimate empirically the inflation-output variability



tradeoff for a variety of rules.? For each rule, some of which can be categorized as inflation
forecast targeting rules, the tradeoff is derived by varying the relative weight on output.

In contrast to the instrument-rule approach, we present a novel way of estimating the
inflation-output variability tradeoff (hereinafter “variability tradeoff”) that utilizes forecast-based
counterfactual simulations. Our motivation is the real-world policymaking process described by
Svensson (2003) in which policymakers do not write down an explicit loss function but instead
evaluate alternative paths for the policy instrument and then pick a path that, in Svensson’s
terminology, “looks best.” Given that central banks don’t announce a specific loss function and
the weights therein, and following an analogy presented in Svensson (1997), we consider
inflation target bands of varying width as proxies for changes in the relative weight on inflation
versus output stabilization in a loss function. In this approach, wider target bands are analogous
to a relatively smaller weight on the inflation target. Following McCallum’s (1988) suggestion
that “rules” should be evaluated in a variety of models, we illustrate our technigque using a vector
autoregressive (VAR) model® and compute the policy interest rate needed to keep forecast
average inflation within several pre-specified target bands.” For each target band, the policy
innovations needed to keep average inflation within the band are computed.” These innovations,
along with typical shocks for the other variables, are then used in a dynamic, stochastic out-of-
sample forecast of the VAR model to determine the time paths for the system variables. For each
of the inflation target bands, we simulate the model over 1000 trials, allowing us to compute the
variances of output and inflation. By specifying several bands, we generate the variability
tradeoff, a menu of options from which the policymaker can choose. As with other procedures
for empirical policy evaluations, the Lucas critique is a concern, and we consider our results in

light of this critique.



We illustrate our procedure in two experiments. In order to mimic the policy process, we
construct a real time data set for each experiment and employ Blinder’s (1997) description of the
policy process as our template for the setup of each experiment.

The first experiment begins in 1983:10, using a model estimated over the pre-Great
Moderation period 1962:1-1983:9 in which there was substantial variation in both inflation and
output growth. Though not part of the implicit inflation targeting period denoted by Goodfriend
(2005) as emerging from the Federal Reserve (Fed) under Alan Greenspan, an experiment
beginning in 1983:10 is a useful benchmark for the second experiment described below.
Specifically, we view the period beginning in the early 1980s, which followed a period of
accelerating inflation that culminated with double-digit inflation as the decade began, as one with
a relatively high weight on inflation control in the underlying policy maker preference function.
Furthermore, as punctuated by the unusual Saturday evening Federal Open Market Committee
(FOMC) meeting in October 1979, substantial concern existed with regard to inflation
expectations. In broad terms, then, the objectives at the beginning of the first experiment were
much the same as in inflation targeting regimes.

The second experiment computes the variability tradeoff policy makers would have
faced in 2001:1 using a model estimated over 1980:1-2000:12, a period characterized by a
monetary policy focus on reducing the inflation rate, maintaining it at a low level, and reducing
variability in inflation and output. The variability tradeoff in this period shifts in compared to
the 1962:1-1983:9 tradeoff.

The models used in these experiments were estimated over periods with varying intensity
of concern for inflation and, especially in the first experiment, substantial variability in both

inflation and output. The Lucas critique would thus seem applicable. We address this issue



within the context of the discussion by Sims and Zha (2006b) and provide some empirical
evidence about the relevance of the critique to our experiment using in part the Leeper and Zha
(2003) approach to evaluating modest policy interventions.

In Section 2, we present the theoretical underpinnings of our experiments. In section 3,
we present the intuition behind our counterfactual analysis, with technical detail relegated to an
appendix that is available on request. We also discuss antecedents in the literature to our use of
counterfactual simulations to evaluate alternative policies. In Section 4, we specify the empirical
model, discuss data, and examine the plausibility of the estimated model through a presentation
of the impulse responses to a policy shock. We include in Section 5 the main statistical results,
culminating in presentation of the variability tradeoffs for each experiment. In Section 6, we
provide evidence on whether the Lucas critique is a concern for our experiments by computing
the “modesty statistic” proposed by Leeper and Zha (2003). Our results suggest that the
variability tradeoff constructed for the first experiment can be usefully compared to the tradeoff
in the second experiment. Finally, in Section 7, we summarize the results and discuss possible
explanations for them.

2. Theoretical Background

Our empirical analysis is based on two premises. First, in keeping with the dual mandate
of the Fed, we assume the Fed takes output stabilization into account, at least in the short-run, in
monetary policy decisions even if the primary goal of the Fed is price stability. In the context of
our experiments, the narrower (wider) the inflation bandwidth, the less (more) concern is implied
for output stabilization. In addition, the shorter (longer) the horizon for moving the average
inflation rate to target, the less (more) concern for output stability. Second, we assume Blinder’s

(1997) idealized description of policy making is appropriate as a template of the policy process.



Attaining inflation objectives has long been a goal of monetary policy, and it can be
argued that the Fed was an implicit inflation targeter from the early 1980s until at least the onset
of the current financial crisis. At the beginning of the 1980s, Fed policy was clearly focused on
disinflationary strategies. More recently, as inflation targeting policy frameworks have become
popular around the world, Goodfriend (2005, p. 321) has argued that “... the Greenspan Fed
adopted, gradually and implicitly, an approach to monetary policy characterized as inflation
targeting.” Goodfriend cites Congressional testimony by Alan Greenspan that the inflation
objective would be achieved when “the expected rate of change of the general level of prices
ceases to be a factor in individual and business decision making.”® Thus, that the United States
used a targeting framework, at least implicitly, during the time periods for our experiments is a
reasonable assumption.

With regard to the policy process, Blinder (1997) describes a two-step procedure for
policymakers:

“First, you must plan an entire hypothetical path for your policy
instrument, from now until the end of the planning horizon, even
though you know you will activate only the first step of the plan. It is
simply illogical to make your current decision in splendid isolation
from what you expect to do in subsequent periods. Second, when next
period actually comes, you must appraise the new information that has
arrived and make an entirely new multiperiod plan. If the surprises
were trivial, that is, if the stochastic errors were approximately zero,
step one of your new plan will mimic the hypothetical step two of your
old plan. But if significant new information has arrived, the new plan
will differ notably from the old one. Third, you must repeat this
reappraisal process each and every period.”

We interpret this as follows. When the FOMC meets, it should evaluate, inter alia, the

Greenbook forecasts and the various policy options contained in the Bluebook. This is the “first

step of the plan’ by which ‘an entire hypothetical path for the policy instrument, from now until



the end of the planning horizon’ is considered. Note that the forecasts and assesments of the
policy alternatives in the planning horizon extend well beyond the next FOMC meeting.” It is
this “first step’ of the Blinder two step procedure we are empirically modeling. The second step
of the Blinder proecdure would come at the next FOMC meeting, when ‘new information’ has
arrived and “an entirely new multiperiod plan’ is implemented.

Svensson (1997, 1999) has developed a simple, analytical model of inflation targeting
that provides a useful technical background for the first step of Blinder’s policy description
under the dual mandate. Specifically, he presents a model of inflation targeting implemented as
inflation forecast targeting. We consider the key points in the Svensson model to fix ideas prior
to our empirical implementation. While in Svensson’s model the lag between the policy variable
and inflation is two periods, in our empirical work we allow the policy variable to influence
inflation over the 24 month period we adopt as Blinder’s planning horizon.

Svensson’s model specifies a setting where the policy interest rate affects inflation with a
two period lag. Accordingly, the interest rate is set at a level today consistent with forecasts of
inflation two periods later. The two period lag arises by assuming that the current interest rate
setting affects the output gap with a one period lag, which in turn affects inflation with a
subsequent one period lag. Recall from the introduction that Bernanke (2004) characterized
forecast-based approaches as “dominant” in policymaking.

In Svensson’s setting, the aggregate supply/Phillips curve relationship is given by

Ta =T+, + &, (@)
while the aggregate demand/IS is given by

Yin = ﬁy Yot ﬂz Z, — /Br (it T T _T) T ha (2)



where 7, is the inflation rate in period t+1, y, is the output gap, &,,,is a random shock to
aggregate supply, i is the nominal interest rate, z,,,, is the expected inflation rate conditioned
on information at time t, T is the equilibrium real interest rate, 7,., is a random shock to

aggregate demand, and z, is a vector of exogenous variables given by z,,=y,2,+6,,,

with y, being a conformable vector and 6, a random vector with the same dimensionality as z, .

The period loss function, reflecting the dual mandate, is
1 2 *\2
_EI:/lyt +(7[t_7[ ) :' (3)

where A is the relative weight on output stability and 7* is the target inflation rate. Svensson
(1997) shows that the first-order condition for a minimum is

a,c(1)
1_ C(ﬂ) yt+JJt

T =707 =

(4)

where c(A) is a function of model parameters with the properties that 0 <c(1) <1, 2—; >0,

c(0)=0, and c() =lim,__ c(4) =1. The form of equation (4), with the two-period-ahead

P
inflation forecast and the one-period-ahead output gap forecast, is the result of the lag structure
in the model; setting the interest rate today influences only future values of these variables.
Consider the meaning of equation (4). As a result of minimizing the specified loss
function subject to the existing tradeoff of inflation for output in equation (1), equation (4) is a
consequence of the equality between the marginal rate of substitution in the policy maker
preferences with the marginal rate of technical substitution. In practice, Svensson (2003, p. 451)
notes that “the loss function is not specified in this detail.” Rather, given available information

and any judgment to be applied, various forecasts for alternative paths for the policy interest rate
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are generated as in the Fed’s Bluebook, and the policymaking committee then picks the
“combination of forecasts that ‘looks best,” in the sense of achieving the best compromise
between stabilizing the inflation gap and stabilizing the output gap, that is, implicitly minimizing
[the loss function].” (Svensson, 2003, p. 451).® Our empirical work below will exploit this
interpretation of the policy process rather than explicitly specifying a loss function.
Given period t information, equation (2) implies that the one-period-ahead output gap

forecast is

Yea = ByYi+ B2 = B (i = 7,y =) (5)
and from equation (1) the two-period-ahead inflation forecast is

Ty = T + Yoy (6)

Subtacting 7 *from both sides of (6) and using (4) to substitute for a,y,,, gives

Top — 7% = C(A) (7, — 7*) . Substituting the right-hand-side of (6) for ., and then the right-

hand side of (5) for y,.,, in the resulting expression and then solving for i; yields

i, = T+(1+ 1_;:;?)}””]“ — %) +ﬂ*+%yt +%zt

Finally, taking the expectation of equation (1) conditional on time t information and substituting

for 7, gives

A =1+ 1+1_C(/1) (m, —7*)+ a, 1+—1_C(/1) +& yt+izt (7)
i af. ) B B,
where T =T +z*. Equation (7) is the setting for the interest rate that satisfies the first order

condition, equation (4), and implies that the optimal interest rate setting depends not only on the

output gap and the deviation of inflation from target, but also on other model variables included
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in z. Note also that equation (7) is not a modified Taylor rule since (i) z represents the remaining
variables in the system and (ii) this interest rate setting is implied by an optimization process (as
reflected in the coefficients on the inflation and output gaps). The Taylor rule is generally
simpler (i.e., omits the variables in z or includes only a small subset) and has coefficients on the
inflation and output gap terms that are policy decision variables.

As noted, Svensson (2003) argued that central bankers generally don’t explicitly reveal a
loss function, a step we avoid here as well. Nonetheless, two comments about extending models
such as that above to include non-degenerate inflation bands are in order.

First, in a typical loss function, such as equation (3), A represents the relative weight on
output. Svensson (1997, p. 1135) states that a “wide [inflation] band could then potentially
indicate that the central bank has a relatively high A and hence a significant output stabilization
goal. A narrow [inflation] band could indicate a commitment to a low or even zero A.”

Alternatively, we could normalize directly on inflation variability, where A is the relative
. . . 1 . :
weight, with a loss function such as —E[yf +A(z,—7*)* |. Our bandwidth parameter, 7 , is

negatively related to A ; the narrower our bandwidth, the less tolerant is the policy maker to
inflation variability, and implicitly the higher the loss associated with inflation variability.® As in
equation (4), where the setting of A determines the slope of the tradeoff between inflation and
output deviations from desired levels, as we set z to various values to trace the variability
tradeoff, we are implicitly varying the value of A.

Second, Flood and Isard (1989) present a model quite similar to that of Svensson detailed
above with a positive weight on inflation variability, such as A in the above paragraph. The
policy maker pursues one type of policy when the target variable (the exchange rate in their case)

is within a band but another policy when this variable is shocked outside the band. They derive
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optimal policies with a loss function for two practical cases: discretion and partially state
contingent. They demonstrate the existence of a mixed strategy (a probability-weighted average
of the two) which is time consistent under certain conditions. That is, an optimal policy exists
that is different outside that band than inside and still consistent with optimization. Thus,
theoretical models underlying our empirical application consistent with optimization exist.

3. Methodology

Estimation of the Variability Tradeoff

We next present the basic intuition behind the methodology used to estimate the
variability tradeoff for our inflation target. Consistent with Blinder, we plan a nominal interest
rate path over the planning horizon; consistent with Svensson, we compute the policy interest
rate needed to attain a forecast of the average inflation rate over a 24 month period on or within a
prespecified band. Technical details on the computation of the interest rate setting (analogous to
equation 7) needed to attain the inflation target are contained in an appendix that is available on
request.

We specify the inflation goal in terms of a 24-month average inflation forecast.’®*! That
is, policy makers are forward-looking, planning interest rate policy to maintain what we will call
the forecast average inflation rate (FAIR) to be consistent with the inflation target on or within a
specified inflation band. Aiming for inflation on or within a band is consistent with current
practice by some inflation-targeting central banks, and reveals a willingness to accept deviations
from the mid-point of the target band. That is, if the forecast for inflation over the next 24
months is consistent with the inflation target, i.e., on or within the band, no policy intervention is
undertaken. If the FAIR is outside the band, then an intervention is used to return this measure of

inflation to the band.*?
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Since a forecast of the inflation process is needed, we need to specify the source of these
forecasts in our analysis. We begin with a structural model
Vi =AYt AVttt ALY, e (8)
In equation (8), y, is an (Nx1) vector of variables, including the inflation rate and the federal
funds interest rate.”® The elements of the A matrices represent the structural coefficients and the

elements of ¢, are structural shocks. We assume that E(sg”) = Q is diagonal. The reduced form
of (8) is TI(L)y, =e,, where TT(L) =1 —HlLl—...—HpL”. Reduced-form coefficient matrices are
given by IT, = (I — A))™* A and reduced-form shocks by e, = (I — A)) ¢, . The moving average
matrix is defined as C(L) =[IT(L)]™*, with C, = . Define D, =C (I — A))™*. The moving

average representation (MAR) of equation (8), expressed in terms of the structural shocks, is

Yi = Z Dsgt—s . 9)
s=0
Fundamental to our analysis is the historical decomposition, which in its basic form is
found by advancing equation (9) by n periods and then decomposing the resulting expression

into two terms:
n-1 0
yt+n = Z Dsgt+n—s +Z Dsgt+n—s (10)
s=0 s=n
The second term on the right hand side of equation (10) is the dynamic forecast or base
projection (BP) of y,,, conditional on information at time t. The first term on the right hand side

shows the influence on vy,,,, of the shocks to the variables in the system between periods t+1and

t+n. Even though the expected values of these shocks are zero, policy makers know that the

realizations of these shocks over any particular period are likely to be nonzero, which provides
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the motiviation for the stochastic part of our simulation. These shocks, drawn from the estimated
residuals, represent the source of variability around the base projection. Given a set of shocks to
the system, we obtain monthly inflation rates from the relevant equation in system (10), which
are then averaged to obtain the FAIR.

If the FAIR deviates from target, a policy action is called for. The goal for policy is to

remain on or within the range (z*+ r) where z is half the bandwidth (including the case of a
zero bandwidth), with policy aiming at (z*— z) when inflation is below the band and aiming at
(7 *+ 7) when inflation is above the band. For a non-degenerate bandwidth, our policy

experiments return FAIR to the edge of the band rather than the midpoint for four reasons. First,
although we don’t model the loss function explicitly, our presumption about the dual mandate
means that a more aggressive policy action needed to return the FAIR to the midpoint of the
band rather than the edge induces additional variability in output, raising the overall loss.™
Second, if there is multiplicative uncertainty about the economy, in the sense of Brainard (1967),
then the policy authority may not necessarily aim at the midpoint of the range. That is, if there is
not certainty equivalence, then aiming at the midpoint is no longer necessarily optimal.*® Third,
if policy makers want to minimize their impact on financial markets, returning to the edge of the
inflation band requires a smaller interest rate innovation, and thus helps minimize interest rate
movements. That is, we undertake the smallest policy action needed to attain the inflation
objective over the two year horizon. Of course, the tradeoff is that our smaller financial market
inverventions may be more frequent than relatively aggressive actions aimed at returning to the
midpoint of the band. Fourth, as Blinder noted, during his Federal Reserve tenure there was a

lack of concensus on the desirable inflation rate among the governors as well as a tendency to
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wait for opportunistic shocks to lower the inflation rate, in practice restraining inflation that is
“too high” but not necessarily moving it aggressively toward a firm number such as 2%.

We emphasize that in our analysis the policy objective is the FAIR over the 24-month
period rather than either the current or any particular future monthly inflation rate. Current
inflation is the result of past decisions by both policy makers and private agents in the economy
and is presumably not directly affected by current policy. Reported inflation, or a forecast of a
particular monthly inflation rate, may deviate from the inflation target without necessarily calling
for a policy action as long as the FAIR suggests that the longer-run objective will be satisfied.
However, if the FAIR deviates from target or lies outside the band, a policy action is called for.
In our application, we will use the federal funds rate as the policy instrument to control the
inflation rate, and a policy action in a particular month is defined as an intervention in the funds
rate equation in that month.'® Due to interaction with other system variables via system
dynamics, a policy action in a particular month will affect inflation over the remainder of the
horizon. That is, even if the funds rate has a relatively small contemporaneous effect on inflation,
marginal changes in this rate can still have substantial effects on long-run inflation.

Diagram 1 gives a schematic presentation of our model of the first stage of the Blinder
process in an inflation-forecast targeting regime that desires to keep inflation on or within a
target band. Period 1 on the horizontal axis is the first period of the planning horizon, which in
practice would be the date of an FOMC meeting. The vertical axis is the inflation rate.

Two alternative inflation bands are sketched on Diagram 1. The band centered at 2%,
with +7 % bands around this midpoint, represents our presumed long-run goal for policy. Of
course, it is possible that at the time an inflation target is adopted, actual inflation will be above

this long run target range; after all, inflation targets are adopted to try to control an inflation
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problem. In Diagram 1, the negatively sloped lines (for simplicity) represent a linear transitional
inflation band in which inflation is to be gradually lowered, so that after some (possibly publicly
announced) period of time, inflation will be brought into the long-run range. In Diagram 1, a
policy of gradualism over 48 months is depicted. This period could be shorter or longer
depending on policy maker preferences.

Consider period 1 in Diagram 1. The policy maker has real-time data through period 0
and is interested in policy simulations conditional on data through period 0, a procedure roughly
similar to that undertaken at a given FOMC meeting. Assume that the inflation rate is about 10%.
The policy maker makes a forecast of inflation over the next 24 months and computes the
average of the monthly inflation forecasts. The period 1-24 is “underlined” beneath the
horizontal axis. If the FAIR is within the transitional inflation band, such as point “x”, then no
policy intervention is undertaken. Alternatively, if the FAIR is at a point like “w” a policy
intervention is needed that will bring the current forecast to the upper edge of the band.'” During
period 0, in planning for period 2 a new simulation is made conditional on what was done in
period 1, intervention or not. If an intervention was needed in period 1, the magnitude of this
intervention must be incorporated into the analysis to properly forecast inflation over the next 24
month period in which average inflation is to be on or inside the band. That is, the period 0
forecast for inflation over periods 2-25 is computed, as indicated by the second “underline”
beneath Diagram 1. If the forecast is within the band, similar to “x” in period 1, then no
intervention is needed,; if it is above the band, similar to “w” in period 1, an appropriate
intervention is conducted to bring the 24 month average inflation forecast within the band. If, at a
given policy meeting in period 0, Blinder’s “planning horizon’ is 2 years (‘even though you

know you will only activate the first step of the plan’) then inflation forecasts are conducted
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through the end of this horizon, so a period 0 forecast is needed for month 24, which extends
over months 25-48, the last underlined period in Diagram 1.

Our choice of 48 months as a gradual transition to the long run inflation target is based on
both theoretical considerations and observation of central bank practices. Though not suggesting
a specific length of the transition period, Svensson (1997) argues theoretically that a positive
weight on the output gap in the loss function implies that optimal disinflationary policy will be
one of gradualism, as in our downwardly sloped transition bands in diagram 1. Given the “dual
mandate,” U.S. policymakers should then approach inflation targets gradually. In practice,
according to Bernanke and Mishkin (1997), central bankers behave as suggested by Svensson.
They note (p. 99): “Initial announcements of inflation targeting generally allow for a gradual
transition from the current level of inflation to a desired steady state, usually the level deemed
consistent with price stability.” Furthermore, Bernanke and Mishkin (p. 101) later note that after
the 1979 oil shock, the German Bundesbank “announced the ‘unavoidable’ inflation rate to be 4
percent, then moved its target gradually down to 2 percent over a six-year period.” In the United
States, Goodfriend (2005, p. 8) indicated that an “inflation scare” in 1987 due to the infusion of
liquidity after the October 1987 stock market crash took the Greenspan Fed “... about five years
to overcome”. Our choice of 48 months as the transition period is a bit shorter than, but not at
great odds with, these descriptions of the behavior of inflation-targeting central banks. However,
we also consider a shorter transition of 36 months to the inflation target; this shorter transition is
consistent with a higher relative weight on achieving the inflation target as opposed to output

stabilization.
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We now present the setup of our experiments, each of which produces a point on the
variability tradeoff the central bank would have faced at a particular time. Each experiment
corresponds to our model of the “first step’ in the Blinder policy process.

For each of our two time periods, we estimate a VAR model using real-time data that
ends with the period before the start of the simulation. We compute the base projection at the end
of the estimation period, mimicking the real-time forecasting process just prior to an FOMC
meeting. This forecast of yi.+1 through y:.24 is represented by the second right-hand-side term in
equation (10) and is estimated from the lagged historical residuals from the VAR. Since the base
projection is based on historical residuals, it does not change across the trials of a given
experiment.

For each time period, we conduct four experiments for both the 48 month and 36 month
transition periods. Each experiment has 1000 trials with a pre-specified bandwidth. For each
trial, we draw (with replacement) a vector of residuals of length 48 from the estimated residuals
for each equation in the system.*®

Each experiment starts with the actual inflation rate in the period prior to the experiment
and gradually lowers the inflation target to 2% over a 48 (36) month period (as in Diagram 1),
subject to the bandwidth. The alternative bandwidths are 0, 1, 2, and « where a bandwidth of 0
means that the focus is on the target itself and a bandwidth of <o represents a stochastic
simulation using the draw from the historical residuals without any policy intervention. So, in
Diagram 1, given the negatively sloped transition path, the dashed lines could assume one of the
indicated bandwidth values. The initial 24 terms of the drawn vector of shocks are used to
compute the first term on the right-hand-side of (10). When combined with the base projection,

equation (10) gives the path the economy, as represented by the system of equations, would
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follow under this trial. Combining the base projection and the initial 24 elements of the vector of
draws from the residuals gives the policy maker a forecast of inflation for each of the next 24
months for this particular trial. The policy maker averages these 24 individual monthly inflation
rates to compute the FAIR. If this rate is inside the band or equal to target in the case of a 0%
band, no policy intervention is needed. On the other hand, if this inflation rate is outside the
band, a preemptive policy action of sufficient magnitude to return the 24 month average forecast
inflation rate to the closest edge of the band is calculated.'® That is, if a policy intervention is
needed to attain the band, the drawn residual from the interest rate equation is replaced with one
that is computed to assure that the FAIR attains the policy objective.?’ This policy action,
computed as detailed in the appendix, produces an interest rate analogous to equation (7) above.
Furthermore, this policy intervention is carried along for the remainder of the trial, affecting all
the system variables in later time periods. Also, as is shown in the appendix, the computation by
which the needed intervention is done is conditional on the shocks from the random draw for
later time periods; the current policy action needed to attain the inflation target is “identified”
using the remaining residuals from the draw. Finally, note that since the residuals in equation
(10) are structural, the residual drawn for the policy equation can be replaced with the needed
policy action without implications for the random shocks to the other equations since it was
assumed there is no contemporaneous correlation among the structural shocks.?*?2

For each month in the planning period, a policy action is either needed or not. Either way,
the dynamic path of the economy is computed. After passing through the planning horizon,
intervening as needed, we obtain at the end a path for the system of variables in which policy is

used to attain the inflation target. By construction, this counterfactual path over the planning
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horizon is consistent with the inflation objective of the policy authorities. With 1000 trials for
each bandwidth, we can compute the variance of each element of the vector of variables.

Over the 1000 trials in a given experiment we determine the variances of inflation
(around the trial mean) and the output gap (also around the trial mean). At a point in time and for
a given inflation band, we use these variances of inflation and output to represent a point on the
variability tradeoff. Using the four alternative bandwidths then allows us to plot the available
inflation-output variability frontier. The policy maker can then select the value for z that ‘looks
best’ in the characterization of Svensson (2003, 2009). By using different time periods, we can
also discover how the point estimate of the frontier has changed over time.

To summarize, in the first step of Blinder’s process, the policy maker takes into account
the results of the entire 24-month planning horizon since (in his words) “[i]t is illogical to make
your current decision in splendid isolation from what you expect to do in subsequent periods.”
This longer range planning process, analogous to the evaluation of the Green and Bluebooks at
the FOMC meeting, may be aimed at issues such as whether there is instrument instability for a
given policy which might not show up at shorter horizons, whether there are undesirable
characteristics of the implied interest rate interventions (are they too frequent? do they impart too
much variability into the financial market?), and so on. At the same time, the policy maker also
knows that it is likely to “activate only the first [portion] of the plan.’

In the second step of Blinder’s procedure, ‘new information that has arrived’ is assessed,
and an ‘entirely new multiperiod plan’ is made. In real time, this would include additional
economic data arriving subsequent to an FOMC meeting, and the new plan would incorporate

information contained in the shocks to these data. If we were to proceed to this second step in
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our analysis, we would collect a new real-time data set and then at the time of the next FOMC
meeting re-do the experiments described above.
Comparison With Previous Studies

As referenced earlier, the use of counterfactual analysis to evaluate policy alternatives
has several precedents in the literature. Fackler and Rogers (1995) were the first to suggest the
general approach used here, though their analysis was in a simpler setting and was conducted in-
sample in contrast to the out-of-sample analysis in the current paper. Specifically, in the
Fackler-Rogers analysis a policy shock in a period was selected to attain a target exchange rate
for that period rather than aiming at a 24-month average for the target variable. Christiano
(1998) used a similar in-sample approach, computing the shocks to the interest rate equation
needed in a given period to keep the money supply on a constant growth rate path during the
Great Depression. He reported that the resulting path for the system variables other than the
money supply “oscillated so wildly” that his presented results used an ad hoc method of
combining a weighted average of the counterfactual shocks with the historical shocks rather than
pure counterfactual res