Economic COMMENTARY

Do Forecasters Agree on a Taylor Rule?

Charles T. Carlstrom and Margaret facobson

Forecasters’ projections of interest rates vary a great deal. We use a Taylor rule to investigate two possible reasons why.
Namely, do differences arise because forecasters have different projections for output growth or inflation, or do they
arise because forecasters follow different guidelines to predict what the Federal Reserve will do with the federal funds
rate? We find evidence for both explanations. Forecasters appear to use very different projections for inflation and output
growth, but they also seem to use dramatically different Taylor rule coefficients.

Forecasters differ substantially in their projections of short-
term interest rates (like 90-day Treasury bills) even over
horizons as short as three quarters out. One reason for such
differences could be that their interest rate forecasts are
based on projections for other variables, such as inflation
and real output, and the forecasters’ projections for those
are different. Another reason could be that they differ about
how these variables affect interest rates.

Short-term interest rates are largely determined by the
Federal Reserve. Monetary policy traditionally targets the
federal funds rate, an overnight interbank loan rate, to
influence interest rates (currently it targets a range). It has
become commonplace to think of the Fed in normal times
(when the federal funds rate is above zero) as operating in
terms of some type of a Taylor rule, where the funds rate 1s
set as a function of inflation and output conditions. In most
circumstances, when inflation or output growth increases,
the federal funds rate would be raised to bring these indica-
tors closer to their long-run averages or “targets.” While
such a rule necessarily abstracts from the many complexities
that factor into the Fed’s actual process for setting the federal
funds rate, it can effectively capture the historical evolution
of monetary policy.

We use the Taylor rule as a lens through which to explore
the possible reasons for forecasters’ different interest rate
projections. We can think of the differences as arising either
because forecasters use different inputs to the same version

of the rule or because they use different Taylor rules. There
1s evidence suggesting that forecasters do use something like
a Taylor rule in making their projections, namely, that their
interest rate projections are higher if output growth or infla-
tion is higher. But this does not mean that they all use the
same Taylor rule.

We try to answer two related questions in this Commentary.
The first is how similar are forecasters’ estimated Taylor
rules to each other? The answer to this question will help
with the second question, which is does the variation
observed in the one-year interest rate projections of forecast-
ers come largely from different forecasts for inflation and
output growth or from different rules (or guidelines) that
forecasters have for predicting what the Fed will do with the
funds rate?

Assuming a Taylor Rule for Forecasters

We start by assuming that all of the forecasters we inves-
tigate use a Taylor rule to make their interest rate projec-
tions. First and foremost this means that the funds rate they
project for one year out is determined by the current funds
rate, the long-run funds rate, and the degree to which future
inflation is expected to deviate from its desired long-run
level and the degree to which future output growth is ex-
pected to deviate from its long-run level. (For details on the
rule, see the box.)
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Box: Taylor Rule Details

Basic Taylor Rule

We assume that each forecaster (i) uses the following rule in forming his or her forecast of the federal funds rate at time t+4:
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ais the degree to which the fed funds rate responds to the gap in inflation

b is the degree to which the fed funds rate responds to the gap in output.

This Taylor rule says the federal funds rate “target” responds to what forecaster i anticipates inflation and real GDP growth will be in four quarters.

Partial Adjustment Factor

We assume that forecasters adjust the target given by the rule above so that the target is approached gradually:
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p; is the level of partial adjustment (or inertia) of forecaster i
FFR, is the funds rate at time t

is the funds rate at t+4 predicted by forecaster i at time t

TR/ %"is the medium-run or intermediate Taylor rule “target” predicted by forecaster i at time t.

That is, the predicted funds rate at time t+4 is an average of the target given by the basic Taylor rule above and the current time-t funds rate.

This assumes that forecasters are working with a form of
the rule known as an inertial Taylor rule. With an inertial
rule, the past funds rate is added to accommodate the obser-
vation that the Fed appears to move the funds rate slowly or
partially toward the desired funds rate (the rate that is given
by a Taylor rule without inertia).

There are four dimensions along which individual forecast-
ers may differ in our simulation. They might have differ-
ent views on what the long-run levels of output growth or
inflation are. They may have different four-quarter-ahead
forecasts for the inflation rate, output growth, or the fed
funds rate. They may also differ in the amount of partial
adjustment they believe is used. Finally, forecasters may
differ on the degree to which they think the Fed adjusts the
funds rate in response to inflation and output growth. That
is, they might apply different coefficients on the output or
inflation terms.

Note that the estimates of long-run output growth and
mflation are the forecasters’ estimates of what the Fed
thinks these variables will be. Although a misnomer, these

are sometimes referred to as the central bank’s targets. It
has only been since January 2012 that the Fed has explic-
itly stated an inflation target of 2 percent. During the time
period we are estimating these rules, the Fed had no official
long-run target for inflation, and it has never had a target
for output growth.

Constructing the Forecasters’ Taylor Rules

Our sample consists of 14 forecasters from the Federal Reserve
Bank of Philadelphia’s Survey of Professional Forecasters
(SPF). We have sufficient data since 1995 for these 14. The
lack of earlier data is not a concern, given that Taylor did
not propose his original rule until 1991. We end the sample
at the beginning of 2008, since interest rates reached their
implicit lower bound at the end of 2008. The Taylor rules
are thus estimated from 1995:Q1 to 2008:Q1. These are the
forecast dates of the SPF. The actual data used for aggregate
estimates are therefore four quarters later.

We construct a Taylor rule for each forecaster, using each
individual’s SPF projections as inputs. The coefficients
are chosen such that they come closest to generating each



forecaster’s projections. The SPF projections used as inputs
include CPI inflation over the next four quarters, GDP
growth over the next four quarters, and the 90-day T-bill
rate three quarters from now (which we use as a proxy for
forecasters’ funds rate forecast four quarters from now). For
the long-run estimates of inflation and real GDP growth, we
use forecasters’ 10-year projections for each variable. For the
long-run funds rate we use the ten-year government bond
rate that forecasters anticipate in ten years.

We also estimate a “median Taylor rule” using the median
interest rate, output growth, and inflation projections from
the SPF. Note that this is different from the median forecast-
er since the median forecast of each variable likely comes
from a different forecaster. It is frequently thought that
median forecasts are a good measure of overall expectations.

A Wide Range of Forecasts

Figure 1 plots each forecaster’s projections from 1995:Q1
to 2008:Q1 for three variables: the 90-day T-bill rate three
quarters ahead, the inflation rate one year ahead, and
output growth one year ahead. Notice the extreme range
among forecasters. This is especially true for output growth,
but there 1s also a lot of variability in the T-bill forecasts.
Sometimes the forecasts for these variables differ by more
than 2 full percentage points, and it is not uncommon for
them to differ by 150 basis points. This suggests that the
variation in interest rate forecasts might be driven by differ-
ent output and inflation forecasts.

Individual Taylor Rule Coefficients

To explore whether forecasters’ different interest rate projec-
tions are due to different forecasts, we first look at the differ-
ent Taylor rule coefficients implied by each forecaster’s pro-

Figure 1. Range of Forecasters’ Forecast Data
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Source: Authors’ calculations using Survey of Professional Forecasters
data (Federal Reserve Bank of Philadelphia).

jection of interest rates, inflation, and output. This helps us

isolate whether different interest rate projections are mostly
due to different forecasts or to different implied Taylor rules
that are consistent with their forecast for interest rates, infla-
tion, and output growth.

Figure 2 plots the Taylor rule output growth and inflation
coefficients that we estimate for each forecaster using these
projections. Even if we ignore the extreme outlier, where the
GDP growth coefficient is almost 8, we have GDP coefh-
clents ranging from slightly negative to around 5. Similarly,
the inflation coefficient ranges from -1 to 2.5. A negative
cocfficient on either GDP or inflation might suggest that the
forecaster does not even use a Taylor type rule in determin-
ing his or her year-out interest rate projections.

Most forecasters have an inflation coefficient around 0.5, but
their output growth coefficients vary widely. The inflation
coefficient of 0.5 is much smaller than that implied by the
median Taylor rule or a Taylor rule estimated using ag-
gregate data. There are certain periods in which we might
expect forecasters to have not used a Taylor rule in mak-
ing projections. For example, from August 2003 through
mid-2004, the FOMC issued forward guidance in its
post-meeting statements, saying “policy accommodation can
be maintained for a considerable period of time” and that

it “can be patient in removing its policy accommodation.”
Statements like that indicate that the Fed will most likely
keep the fed funds rate constant even if in the past they
might have moved given the data coming in. That is, they
will not be responding to inflation and output, and the effect
of that departure on forecasters’ Taylor rules would be to
reduce their estimates on inflation and output growth.

Figure 2. Regression Coefficients of Individual Forecasters
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Examining figures 1 and 2 we see the potential for both the
variability in short-term forecasts for the input variables
and the variability in Taylor rule coefficients to explain the
dispersion of interest rate forecasts. The variability of an-
ticipated output growth is potentially very important since
forecasters place a great weight on it—on average.

Different Taylor Rule Coefficients or

Different Forecasts?

"To explore further whether it is the different forecasts for
GDP growth and inflation that are responsible for the varia-
tion in interest rate forecasts or whether it is the different
coefficients on output and inflation, we construct four differ-
ent experiments, using different inputs to the Taylor rule:

*  Median Taylor rule with individual forecasts: the
coefficients for inflation and output in the Taylor rule
come from the median forecasts, while the long-run and
short-run projections for the input variables come from
the individual forecasters.

* Individual Taylor rules with median forecasts: the
coefficients for inflation and output in the Taylor rule
are given by the individual Taylor rule regressions but
the long- and short-run projections are assumed to be
the median forecasts.

* Median Taylor rule with individual short-run and
median long-run forecasts: the coefficients for infla-
tion and output in the Taylor rule are given by the me-
dian forecast, as are the long-run constants for inflation,
output growth, and interest rates, but the year-ahead
forecasts for these latter three variables are from the
14 forecasters.

Figure 3. Standard Deviations of T-Bill Forecasts and
Taylor Rule Projections
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*  Median Taylor rule with median short-run and indi-
vidual long-run forecasts: the coefficients for inflation
and output in the Taylor rule are given by the median
forecast, the long-run constants for inflation, output
growth, and interest rates are from the individual fore-
casters, and the year-ahead forecasts for are the median
forecast.

The median Taylor rule with individual forecasts and the
individual Taylor rules with median forecasts are in a sense
opposite experiments. For both, we look at the standard
deviation (a measure of dispersion) of the Taylor rule inter-
est rate projections across the 14 forecasters. If the variation
1s small when the forecasters use different Taylor rules but
the same forecasts, it would suggest that it is the different
forecasts that are driving a large fraction of the variation of
forecasters’ interest rate projections.

We find that the variation across forecasters when they have
different Taylor rules but the same forecasts is half the size
of the opposite experiment when they use similar Taylor
rules but different forecasts (figure 3). This result suggests
that different forecasts and not different Taylor rules, or
perceptions of what determines monetary policy, is the larg-
est reason why forecasters’ interest rate projections vary so
much.

This is surprising, because above we showed that there 1s
tremendous variability in the different Taylor rule coef-
ficients among forecasters. However, even though there is

a lot of variability (especially for the output growth coef-
ficient), there is not that much variability in the level of iner-
tia. The standard deviation across the 14 forecasters is only
0.1 on the inertial component, while for the output growth
coefficient it is 0.27.

Figure 4. Standard Deviations of Taylor Rule Projections
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Given the importance of individual forecasts, we break the
median Taylor rule with individual forecasts into two sub-
categories by constructing the other two experiments, the
median Taylor rule with individual short-run and median
long-run forecasts and the median Taylor rule with median
short-run and individual long-run forecasts. This allows us
to disentangle whether it is the variability in long- or short-
term forecasts that is mostly driving our results.

The variability of Taylor rule predictions is nearly equal
whether we have common long-run forecasts and different
short-run forecasts or the converse (figure 4). Thus, while
different forecasts are an important factor driving the dif-
ferences in the variability of interest rate projections, both
forecast horizons appear equally important.

Conclusion

Forecasters’ projections of interest rates vary a great deal.
This Commentary investigated potential sources of that vari-
ability through the lens of the Taylor rule. In terms of ex-
plaining a forecaster’s projection of short-term interest rates,
different inflation and output growth projections appear to
be especially important. But that should not obscure the fact
that there are dramatic differences across Taylor rule coef-
ficients of the forecasters.
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