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The Anchoring of US Inflation Expectations

Since 2012

Kristoph Naggert, Robert Rich, and Joseph Tracy

The stabilization, or anchoring, of inflation expectations at a target can help a central bank meet its goals. This
paper develops a measure of expectations’ anchoring that combines the deviation of a consensus forecast from
an inflation target with forecaster disagreement. We apply the measure to survey-based forecasts of PCE price
inflation at medium- and longer-run horizons. Following the FOMC'’s 2012 announcement of a 2 percent inflation target,
the anchoring of both forecast series steadily improved through 2020:Q4. Recently, while longer-run expectations
have remained well-anchored, the anchoring of medium-run expectations weakened significantly during the pandemic

before strengthening in 2023:01.

It is generally agreed that expectations of future inflation

play a key role in determining current inflation. Inflation
expectations also serve as important guideposts for
policymakers by helping them determine whether current
inflation readings may have a more lasting influence on the
inflation outlook. If inflation expectations are well-anchored in
the sense that they exhibit stable behavior at levels consistent
with a central bank’s stated inflation target, then this situation
would indicate credibility in a central bank’s monetary

policy. Such credibility can help a central bank achieve its
goals by mitigating the magnitude and persistence of shocks
buffeting the economy. However, if inflation expectations
move materially and persistently above or below the range
consistent with the inflation target, then this situation would
be an impediment to the central bank’s achieving its goals.
Consequently, it is important to gauge and monitor the extent
of inflation expectations’ anchoring to prevent expectations
from becoming entrenched away from a target which can be
costly and difficult for a central bank to correct.

In this Economic Commentary we focus on the anchoring of
US inflation expectations since the FOMC'’s January 25,
2012, announcement of a 2 percent inflation target. An
important contribution of the analysis is the development
of a new measure of expectations’ anchoring that combines
two measures that have previously been studied separately,
the deviation of a consensus forecast from an inflation
target and forecaster disagreement. We use our new
measure to examine the evolution of the anchoring of

US inflation expectations from the FOMGC’s announced
inflation target through the pandemic and the recent
inflation surge.

We apply our anchoring measure to expectations of
personal consumption expenditures (PCE) price inflation
from the US Survey of Professional Forecasters (SPF) at

a medium-run (five-year) and a longer-run (five-year/five-
year forward) horizon. While the FOMC'’s January 2012
announcement had little initial impact on the anchoring of
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expectations at either horizon, there was improved anchoring
during 2011 that is suggestive of a possible anticipatory effect.
Prior to the pandemic, both expectations series generally
showed an ongoing improvement in anchoring that principally
reflected decreasing forecaster disagreement about the
inflation outlook. Recently, longer-run inflation expectations
have remained well-anchored. In contrast, the anchoring of
medium-run expectations weakened significantly during the
pandemic, mostly because consensus forecasts at this horizon
steadily exceeded the 2 percent inflation target. However,
there was a notable retracing of this weakness in 2023:Q] that
was maintained through the latest published 2023:Q2 survey.

The Anchoring of Inflation Expectations: Concept and
Measures

Bems et al. (2021) have recently provided a useful overview
of various issues related to the anchoring of inflation
expectations. As they note, there is no widely agreed-upon
definition of anchored inflation expectations despite the
extensive use of the term and its much-cited importance.
There is, however, general agreement about the properties
that well-anchored inflation expectations should display.
Drawing upon studies that have explored the issue of inflation
expectations’ anchoring, Bems et al. (2021) identify three such
properties that may include reference to an inflation target. If
inflation expectations are well-anchored, then

1) Longer-run forecasts of inflation should be centered close
to the explicit or implicit target (see also Bernanke, 2007;
Demertzis et al., 2012; Kumar et al., 2015)

2) Revisions of longer-run forecasts should be small and
result in the mean of longer-run forecasts displaying
stability over time

3) The dispersion of individual inflation forecasts
(disagreement) should be low (see also Capistran and
Ramos-Francia, 2010; Dovern et al., 2012; Ehrman, 2015;
Kumar et al., 2015; Naggert, Rich and Tracy, 2021)

Following the previous discussion, we propose the following
measure to capture the extent of inflation expectations’
anchoring at the individual level:'
. 1 )2
Degree of anchoring, = FZ(”EH/M -7, ) (1)
;i
e
where 7 ;. denotes the inflation forecast of individual
i made at time ¢ for horizon h, N, are the number of survey
respondents at time ¢, and 77, denotes the inflation target at
time t.

The measure in (1) relates to the variability of inflation
forecasts and is the average deviation (or distance) of the
individual inflation forecasts from the inflation target. The
intuition behind this measure is that the degree of anchoring
of inflation expectations is improving (worsening) as this
average deviation becomes smaller (larger). In the extreme,
when this deviation equals zero, then each individual
reported forecast coincides with the inflation target.

As shown in the appendix, the measure in (1) can be
decomposed as follows:

Degree of anchoring, = (77x8 -7, )2 + NLZ(”;W —7 )2 @

t i

where 7, denotes the consensus forecast given by the
N

o 7
average of the N, individual forecasts, 7= VZ o

¢ i=1

That is, our proposed anchoring measure is a combination
of two subcomponents that each capture aspects of forecast
behavior associated with expectations’ anchoring. The first
subcomponent is the deviation (or distance) between the
consensus forecast and the inflation target. The second
subcomponent is the dispersion of individual forecasts—the
average deviation (or distance) of the individual forecasts
from the consensus forecast—and represents a standard
measure of disagreement. As previously discussed, well-
anchored inflation expectations are associated with forecasts
that are close, on average, to the inflation target and close to
each other (low disagreement). This condition requires each
subcomponent in (2) to be small.

There are several attractive features of (2) worth
highlighting. While the deviation of a consensus forecast
from an inflation target and forecaster disagreement each
describe important aspects of forecast behavior, studies using
these objects as measures of expectations’ anchoring typically
examine them on an individual basis. As Bems et al. (2021)
note, this latter consideration is problematic because neither
proposed measure is sufficient for capturing the full extent
of anchoring. For example, a set of inflation forecasts could
be highly dispersed but have an average value equal to the
inflation target. Although expectations would look strongly
anchored from the perspective of the alignment between the
consensus forecast and the target, there would be significant
forecaster disagreement. An example at the other extreme
would be a set of identical inflation forecasts centered at a
value far away from the target. Although expectations would
look strongly anchored from the perspective of forecaster
disagreement, there would be notable divergence between
the consensus forecast and the target.? Consequently, an
advantage of (2) is that it incorporates two dimensions of
forecast behavior and generates a measure of expectations’
anchoring that is broader in coverage and more robust.?

Related to the previous point is the issue of how to combine
alternative measures of inflation anchoring. The measure in
(2) is simply additive in the two anchoring subcomponents
and does not involve the use of transformations or arbitrary
combination schemes. This contrasts with Bems et al. (2021),
who also recognize the disadvantages of analyzing anchoring
measures separately but attempt to remedy this shortcoming
by constructing a summary index that averages across a
standardized transformation of each measure. While this
approach may be reasonable, other weighting schemes can
be selected that would generate different summary indexes
and thereby make the ability to draw reliable conclusions
about the behavior of expectations’ anchoring challenging.



The decomposition in (2) also provides insights into

the sources for movements in the anchoring of inflation
expectations and the role of monetary policy. The
announcement of an explicit quantitative inflation target and
enhanced central bank credibility should act to strengthen
expectations’ anchoring by improving the alignment between
the consensus forecast and the inflation target. In addition,
greater transparency and improved communication about the
central bank’s forecast, its reaction function, and the course
of monetary policy can also act to strengthen expectations’
anchoring by reducing disagreement across forecasters, though
this consideration is likely more relevant for a longer-run
outlook for inflation than it is for a five-year outlook.

Taken together, we argue that our anchoring measure provides
a more comprehensive indicator of expectations’ anchoring
than existing measures. We apply this measure to data on
forecasters’ expectations of US inflation over the last decade
to evaluate the effects of events and episodes that may have
exerted a meaningful influence on the degree of anchoring.

In addition to the 2012 announcement of a 2 percent target
for PCE price inflation, the FOMC announced a switch to a
flexible average inflation targeting (FAIT) regime in August
2020. There was also a marked slowdown in inflation over
the 2015-2016 period and the surge in inflation starting in
spring 2021. While we restrict our analysis to US data during
a low-inflation environment, the availability of cross-country
data during high-inflation episodes offers further, and perhaps
even more compelling, opportunities for the application of our
anchoring measure.

Inflation Expectations and the Evolution of Anchoring
Since 2012

To construct the overall anchoring measure in (1) and the
anchoring subcomponents in (2), we focus on the expectations
of professional forecasters about PCE inflation from the SPF
conducted by the Federal Reserve Bank of Philadelphia. Our
analysis considers the point predictions at a five-year horizon
and at a five-year/five-year forward horizon.* In terms of the
two horizons, the five-year/five-year forward horizon should
act to filter out short- and medium-run movements in inflation
that reflect the effects of nonmonetary factors and thereby help

to isolate the longer-run movements of inflation expectations
influenced by monetary policy. Nevertheless, it is useful to include
data from the five-year horizon for comparison purposes.

The SPF is conducted on a quarterly basis, and the participants
typically work in research institutions and the financial services
industry. The SPF forecast data provide predictions for PCE
price inflation at the five-year and the five-year/five-year
forward horizons starting in 2007:Q1.° Survey participation

is very similar across the two forecast series. On average,

32 forecasters have participated at the five-year horizon per
survey round, while 31 forecasters have participated at the
five-year/five-year forward horizon per survey round. The
SPF, like other ongoing surveys, has experienced exit and
entry of respondents over time, and there are occasional
nonresponses by participants to the complete questionnaire.

Our discussion initially focuses on the behavior of the overall
anchoring measure in (1). Figure 1 shows the evolution of
this measure at the five-year and five-year/five-year forward
horizons and the quarterly (annualized) growth rate of the
PCE index from 2011:Q]1 to 2023:Q2; note that the last
observation for latter series is currently not available because
of publication lags.® Importantly, the FOMC’s January 25,
2012, announcement of a 2 percent inflation target preceded
the January 27 fielding of the 2012:Q1 SPF questionnaire,

so respondents were aware of the change in the monetary
framework when filling out the survey instrument. In the case
of the anchoring measures for 2011:Q1-2011:Q4 depicted
by the broken lines, the measures were derived under the
assumption that 7,* = 2 percent. While the overall anchoring
measures technically cannot be calculated before 2012:Q1,
we thought imputing these values would make the beginning
of the series easier to interpret. In addition, the values can
also be thought of as informing the FOMC about the degree
of anchoring to 2 percent prior to formalizing the 2 percent
target. We recognize, however, that caution needs to be
exercised in discussions of anchoring in the pre-2012 period.

A look at the anchoring measures at the beginning of

our sample period shows very similar behavior. There is
little difference in the degree of anchoring across the two
horizons at the time of the 2012 announcement, and there
1s almost no change in their values immediately following
the announcement. However, it is interesting to note that
anchoring improved at both horizons during the year

Figure 1: PCE Inflation and Anchoring Measures
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—— 5-year PCE inflation (left)
—— Quarterly annualized change in PCE inflation (right)
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preceding the announcement, though it was steadier at the
five-year horizon. While the improvement coincided with

a slowdown in inflation, it is also suggestive of a possible
anticipatory effect. That is, respondents’ forecasts may have
assigned an increasing likelihood to the announcement of

an explicit inflation target. This view receives some support
from the observation that the 2 percent announced target is
consistent with FOMC participants’ projections for longer-
run PCE inflation elicited since April 2009 in the Summary of
Economic Projections and the muted response of the anchoring
measures in the aftermath of the 2012 announcement.

When we follow the measure for the next few years through
2014, then there is some improvement, albeit modest, in the
anchoring of expectations at both horizons. This evidence

is consistent with Detmeister et al. (2015) who also report a
delayed response in the anchoring of inflation expectations
to the FOMC'’s 2012 announcement and could also be
viewed as providing support to studies that have found

that the introduction of an explicit inflation target can help
anchor longer-run inflation expectations (Levin et al., 2004;
Girkaynak et al., 2010).

Looking next at the sample period through 2020:Q4, a period
which includes the onset of the pandemic, the two anchoring
measures track each other extremely closely. The overall
anchoring measures show improvement over this subperiod,
with values that often fall close to zero. It is worth noting that
this improvement in anchoring takes place against a backdrop
in which headline PCE inflation consistently ran below the 2
percent target. Moreover, the shortfalls were acute at times,
such as the marked slowdown over the 2015-2016 period
resulting from the combination of a collapse in energy prices
and a significant appreciation of the dollar. Persistent inflation
shortfalls were among the considerations that motivated the
FOMC to review its monetary framework and shift to a FAIT
regime. However, there appears to be little change in the extent
of anchoring at either horizon around the time of the FOMC'’s
August 27, 2020, announcement of the FAIT regime.

The two anchoring measures display markedly different
behavior once we follow the sample period through to the
present. While there is considerable attention focused on
longer-run inflation expectations and concern that these
expectations may become unanchored and move higher, the
associated anchoring measure has been broadly stable and
remained low. In contrast, the anchoring of medium-run
inflation expectations began to weaken with the inflation
surge starting in spring 2021 and continued to worsen
through 2022 alongside the readings of high inflation.

The respective behavior of the overall anchoring measures
at the two horizons is consistent with an outlook by SPF
respondents that higher inflation would, in fact, turn out
to be transitory, that is, not persisting beyond five years.
In particular, the anchoring index for the five-year horizon
rose from around 0.5 to slightly over 2.0 during 2022.
However, after a series of data releases pointing to signs
of a possible moderation in inflation, the 2023:Q]1 survey

fielded from January 26-February 7 witnessed a dramatic
and swift improvement in anchoring as the five-year measure
moved down to slightly above 0.25. The anchoring measure
remained largely unchanged with the 2023:Q2 survey fielded
from April 27-May 9.

While the anchoring measures in Figure 1 are of obvious
interest, we can gain further insights into their behavior by
examining the two anchoring subcomponents in (2). Figure

2 and Figure 3 plot these additional series at the five-year
and five-year/five-year forward horizons, respectively.

Before turning to a more detailed analysis of the anchoring
subcomponents, we briefly return to the earlier discussion
about the advantages of studying them in combination rather
than on an individual basis. Based on visual inspection of
the charts, it appears that the anchoring subcomponents

are not providing the same information about the behavior
of inflation expectations. This conclusion receives further
support from the finding that correlation between the
subcomponents is 0.57 at the five-year horizon and 0.79 at the
five-year/five-year forward horizon.

If we again initially look at the sample period through
2020:Q4, then we see that the anchoring subcomponents
display similar behavior across the forecast horizons. One
prominent feature of the data is that changes in the extent of
expectations’ anchoring are principally driven by forecaster
disagreement. This is evident from the movements in the
anchoring measure in (1) largely coinciding with those of
forecaster disagreement.

Figure 2. PCE Inflation Anchoring Measure and
Subcomponents: 5-Year Horizon
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Source: Authors’ calculations using data from the Survey of Professional
Forecasters, Federal Reserve Bank of Philadelphia




Figure 3. PCE Inflation Anchoring Measure and
Subcomponents: 5-Year/5-Year Forward Horizon
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The observed link between inflation expectations’ anchoring
and forecaster disagreement is consistent with other studies
that have found that the dispersion of inflation forecasts tends
to fall after the adoption of an inflation targeting regime
(Capistran and Ramos-Francia, 2010; Brito et al., 2018).
The similar behaviors of the anchoring measure in (1) and
forecaster disagreement imply that the alignment of the
consensus inflation forecast and the inflation target has not
been a key driver of the evolution of anchoring of inflation
expectations. After a small improvement from 2012-2014,
the deviation between the consensus forecast and target has
remained largely stable at a value close to zero.

There are, however, several insights about the anchoring
subcomponents and their relationships that can be gained
after we extend the sample period through to the present. As
previously discussed, inflation expectations at the five-year/
five-year forward horizon remained relatively well-anchored
despite elevated and persistent inflationary pressures. An
examination of the anchoring subcomponents indicates that,
outside a brief rise in disagreement in 2022, the stability of
long-term inflation expectations reflected each anchoring
subcomponent displaying stable behavior.

When we look at the deterioration in anchoring at the five-
year horizon during 2021-2022, we see a marked change

in the source of the movements for the anchoring measure.
While there was a notable rise in forecaster disagreement that
moved it close to the elevated levels in 2011, the unanchoring
of expectations was largely driven by a steady and growing

misalignment between the consensus forecast and the 2
percent target. This contrasts, as we discussed above, with

the maintained close alignment of the long-term consensus
forecast and the inflation target. Turning to the results from
the 2023:Q1 survey, we see that the dramatic improvement in
anchoring largely resulted from a closer alignment between the
consensus forecast and target, with greater consensus among
the individual forecasts providing an additional contribution.
Turning to the latest survey, we see that the anchoring
subcomponents remained largely unchanged in 2023:Q2.

Conclusion

Policy makers and economists generally agree that (longer-
run) inflation expectations strongly anchored at a stated
inflation target can greatly facilitate a central bank’s ability
to meet its goals. This Economic Commentary proposes a

new measure to gauge the extent of anchoring of inflation
expectations. The proposed measure is a combination of the
deviation of a consensus forecast from an inflation target
and forecaster disagreement. An attractive feature of our
measure is that it summarizes information in the anchoring
subcomponents in a particularly convenient manner and
allows us to assess their relative importance.

We apply our anchoring measure to professional forecasters’
predictions of PCE inflation since the FOMC'’s 2012
announcement of a 2 percent inflation target. We find that the
initial effect of the announcement was very limited, though
there was a subsequent improvement in the anchoring of
both expectations series during the next few years. Our
analysis also suggests that, over the period when overall
inflation expectations were well-anchored, movements in

the extent of expectations’ anchoring are generally driven
by changes in forecaster disagreement. When we examine
the inflation surge in the post 2020-period, we find that
longer-run inflation expectations remained well-anchored. In
contrast, there was a dramatic deterioration in the anchoring
of medium-run inflation expectations that largely reflected a
misalignment between the consensus inflation forecast and
the inflation target. This deterioration, however, has largely
reversed itself based on the SPF results for the first two
quarters of 2023.



Endnotes

1.

In contrast to our analysis, Bems et al. (2021) focus on
developing measures to assess cross-country differences in
inflation expectations’ anchoring.

. The avoidance of this outcome has been a point of discussion

by FOMC policymakers. See Mester (2022).

. Itis also possible to consider a scenario in which forecaster

disagreement and the deviation between the consensus
forecast and the target move in opposite directions—

for example, the consensus forecast moving closer to
(further away from) the target but forecaster disagreement
increasing (decreasing)—resulting in conflicting signals about
expectations’ anchoring from the individual measures.

The five-year horizon refers to forecasts of inflation over the
next five years, while the five-year/five-year forward horizon
refers to forecasts over the next six to 10 years.

. The SPF does not directly ask for the five-year/five-year

forward forecasts but instead calculates them as an implied
projection based on reported forecasts of PCE price inflation
at five-year and 10-year horizons. We thank Tom Stark of the
Federal Reserve Bank of Philadelphia for his assistance with
details about the construction of the series.

. We excluded the responses of one forecaster (#523) when

calculating the anchoring measure at both horizons to control
for an outsized composition effect. This forecaster typically
reported higher inflation predictions at the five-year/five-

year forward horizon and did not participate on a regular
basis, resulting in occasional upward spikes in the anchoring
measure. While the respondent was much less influential on
the anchoring measure at the five-year horizon, we think it
preferable to maintain consistency in participation across the
two forecast horizons. This is the only example in which the
full set of available data was not used in the calculations.
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