Has Forward Guidance
Been Effective?

By A. Lee Smith and Thealexa Becker

ince 2008, the Federal Reserve has relied on unconventional

policy measures to fulfill its dual mandate. These unconventional

tools became necessary when the effective lower bound on nomi-
nal rates prevented further cuts in the target federal funds rate. One
such tool used in the aftermath of the Great Recession has been forward
guidance, which is communication about the future path of policy
rates. But has forward guidance, as recently practiced by the Federal
Open Market Committee (FOMC), been effective?

Economists have yet to reach a consensus on whether forward guid-
ance is an effective substitute for changes in the target federal funds
rate. Forward guidance is similar to conventional policy in that it pro-
vides information about short-term interest rates which affect broader
interest rates that influence spending by consumers and businesses.
However, forward guidance differs from conventional policy in that it
carries a greater risk of being misinterpreted (Woodford). Statements
that extend the duration of exceptionally low rates may be perceived
as a revised forecast of a bleaker economic outlook. Consequently, for-
ward guidance may actually reduce economic sentiment and, in turn,
lower aggregate demand.

This article shows that forward guidance, as practiced by the
FOMC since 2008, has had similar effects on the economy as past
changes in the target federal funds rate. Policy guidance signaling that
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the federal funds rate would remain lower in the future than previous-
ly expected has led to increases in employment and prices. Moreover,
the peak effects on employment and prices following a typical forward
guidance announcement are quantitatively similar to those that fol-
lowed a typical change in the effective federal funds rate before the zero
lower bound became a binding constraint on conventional policy.

One caveat to these conclusions is that our empirical analysis is un-
able to disentangle the relative contribution of quantitative easing (QE)
from the estimated effects of forward guidance. Woodford, among oth-
ers, suggests QE acts as a signal to the public affirming the FOMC'’s
commitment to its interest rate guidance. Increases in QE may have
therefore played an integral role in generating the estimated stimu-
latory effects of guidance about lower future rates. This is especially
plausible since the FOMC statements and transcripts analyzed in this
article illustrate that some members of the Committee were hesitant
to make policy commitments that would constrain monetary policy in
the future.

Section I reviews various channels through which forward guid-
ance can influence economic activity and documents the FOMC’s in-
tent behind its recent forward guidance. Section II presents evidence
that FOMC forward guidance about lower future rates increases em-
ployment and prices and compares these estimates with the effects of
changes in the effective federal funds rate prior to the zero lower bound
period. Section III concludes with a discussion of the limits of forward
guidance as a tool to stimulate the economy when the federal funds rate
is constrained by the zero lower bound.

I. How Can Forward Guidance Affect the Economy?

Conventional monetary policy primarily influences the economy
through its effects on interest rates. A change in the target federal funds
rate, which was the primary focus of policy deliberations prior to 2008,
shifts the expectations of future monetary policy which, in turn, affect
long-term interest rates. These long-term interest rates, such as those on
auto loans and mortgages, are most relevant to houscholds’ spending
decisions. Through this channel, then, a reduction in the target federal
funds rate is able to promote spending in the economy and thus increase
price pressures for firms as they begin to use resources more intensively
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to meet the higher demand. When the federal funds rate is fixed at its ef-
fective lower bound, however, reductions in the target overnight interest
rate can no longer be used to generate this economic stimulus.

Forward guidance is thought to operate through a similar interest
rate channel but doesn’t require a change in the current target federal
funds rate. FOMC statements that policy rates will remain exceptionally
low in the future can reduce both components of long-term rates—the
term premium and the expected path of future interest rates. This type
of policy guidance reduces the term premium by reducing the risk of
future policy rates unexpectedly increasing. Consequently, investors buy-
ing a long-term bond will require a lower term premium, which is the
additional compensation they require to bear the risk of future short-
term rates differing from their expected path. A lower term premium can
stimulate the economy by lowering the credit premium on private debt,
which decreases borrowing costs for businesses and households.!

Forward guidance can also lower long-term interest rates by lower-
ing the expected path of short-term interest rates. Past policy actions
suggest that when the economy slows, the Federal Reserve will lower
future policy rates to stabilize the economy. When the policy rate is at
its effective lower bound, however, future policy rates can’t be lowered
further. Instead, the FOMC can issue statements about how long the
target federal funds rate will remain exceptionally low. If the announced
duration of low interest rates is longer than the public expects, a fall
in the future path of interest rates then causes an immediate decline
in longer-term rates. But whether this change in policy stimulates the
economy depends on how the public interprets the forward guidance.

Forward guidance in theory and in practice

In theory, forward guidance about a lower path of future policy
rates can be classified as either a policy commitment or a forecast of
future policy rates. For example, FOMC statements about low future
policy rates could be a commitment to provide future accommodation
when policy is otherwise constrained by the zero lower bound. Such
promises of more accommodative monetary policy in the future can
create a boom in economic activity. Businesses may seek to take advan-
tage of a future boom by hiring more employees to prepare for higher
future demand. In this sense, the boom can become self-fulfilling and
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lead to a more robust economic recovery. These stimulatory effects can
be achieved as long as the forward guidance is perceived as a credible
commitment and the path of future interest rates is lower than ex-
pected prior to the announcement.

But policy guidance about low future policy rates might also sim-
ply reflect the Committee’s forecast for the U.S. economy. FOMC
forecasts of low future rates may have some stimulatory effect by mak-
ing future monetary policy more transparent, but the full effects are
less clear. To the extent private-sector forecasts align with those of the
FOMC, policy guidance does not reveal new information about mac-
roeconomic fundamentals. But if the public places a great deal of trust
in the FOMC’s macroeconomic forecast, a forecast of future policy
rates that is lower than the public anticipated could inadvertently paint
a pessimistic picture of the economic outlook. In this case, forecast-
based forward guidance may be counterproductive by decreasing con-
sumer sentiment and, in turn, discouraging consumers from making
big-ticket purchases.

While classifying forward guidance as either a commitment or a
forecast is useful in theory, forward guidance as practiced by the FOMC
since 2008 may not fit neatly in either category. In the words of former
Philadelphia Fed President Charles Plosser, “the FOMC has not been
clear about the purpose of its forward guidance. Is it purely a transpar-
ency device, or is it a way to commit to a more accommodative future
policy stance to add more accommodation today?”

Intent and perceptions of FOMC forward guidance

FOMC meeting transcripts may shed some light on the intent be-
hind the Committee’s recent use of forward guidance. Dialogue from
the FOMC’s December 2008 meeting suggests the Committee issued
forward guidance statements that were intended to provide accommo-
dation but not necessarily a commitment. Although FOMC members
wanted to communicate their intention to keep rates low to support
the economic recovery, they seemed hesitant to restrict their ability to
react to future economic conditions. Former Kansas City Fed President
Thomas Hoenig described the Committee’s trade-off: “In general, I
think that it is difficult to construct a very specific statement that is cred-
ible to markets and does not unduly tie the hands of this Committee”
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(FOMC 2008, 56) For this reason, the FOMC sought to balance the
economic benefits of committing to accommodation with the potential
risks associated with constraining future monetary policy.

To allow the FOMC flexibility while still influencing expecta-
tions for the future path of interest rates, the Committee chose to
issue “more-general rather than more-specific ... statements” (FOMC
2008, 56). Then-Chairman Bernanke described the resulting Decem-
ber 2008 forward guidance statement as “a forecast of policy rather
than a commitment to policy, but [one that provides] some informa-
tion about the Committee’s expectations and should affect market
rates” (25). Evidently, the Committee understood that despite their re-
luctance to commit to future policy actions, effective forward guidance
required altering the market’s expectations for the path of future rates.

The FOMC’s forward guidance appears to have been successful
in this respect. Table 1 reviews how the price of interest rate futures
contracts changed in reaction to major forward guidance announce-
ments during the zero lower bound period. While the FOMC had
used forward guidance to indicate future monetary policy actions be-
fore 2008, the zero lower bound period marks the first use of policy
guidance when the federal funds rate could not be lowered further.
During this period, the communication challenges of implementing
forward guidance were considerably more difficult. Despite not be-
ing able to use conventional policy measures in tandem with forward
guidance, the FOMC was able to affect market interest rates in a man-
ner largely consistent with their statement’s policy guidance.

The first two forward guidance statements from the FOMC dur-
ing the zero lower bound period qualitatively described the length of
time for which the target federal funds rate would remain exceptional-
ly low. In the December 2008 statement, the Committee stated “that
weak economic conditions are likely to warrant exceptionally low lev-
els of the federal funds rate for some time.” Bernanke’s hypothesis
that this statement would affect market rates was correct. Interest rate
futures contracts imply investors lowered their expectations of future
policy rates following this announcement (Table 1). The subsequent
revision to this forward guidance in March 2009, in which the Com-
mittee replaced “some time” with “an extended period,” qualitatively ex-
tended the duration for which the Committee anticipated exceptionally
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Table 1
Market Reactions to Major Changes in FOMC Forward Guidance

Market expectations
Date of statement Forward guidance of future rates

December 16, 2008 | "The Committee anticipates that weak economic conditions Decreased
are likely to warrant exceptionally low levels of the federal funds
rate for some time."

March 18, 2009 "Economic conditions are likely to warrant exceptionally low Decreased
levels of the federal funds rate for an extended period.”

August 9, 2011 "Economic conditions|...]Jare likely to warrant exceptionally Decreased
low levels of the federal funds rate at least through mid-2013."

January 25, 2012 "Economic conditions|...]are likely to warrant exceptionally Decreased
low levels for the federal funds rate at least through late 2014."

September 13, 2012 | "Exceptionally low levels for the federal funds rate are likely to | Decreased
be warranted at least through mid-2015."

December 12,2012 | “This exceptionally low range for the federal funds rate will be | Mixed
appropriate at least as long as the unemployment rate remains
above 6-1/2 percent, inflation between one and two years ahead
is projected to be no more than a half percentage point above
the Committee’s 2 percent longer-run goal, and longer-term
inflation expectations continue to be well anchored.” Policy is
expected to remain “highly accommodative” for a “considerable
time” after the end of the asset purchase program.

October 29, 2014 QE TII Asset Purchase Program ends. Even after employment Increased
and inflation are near target, "economic conditions may, for
some time, warrant" lower than average levels of the federal
funds rate.

December 17,2014 | Clock starts on "considerable time" from October meeting. Increased

Notes: The table shows how the price of federal funds futures contracts, which settle four to 12 months ahead,
and Eurodollar futures contracts, which settle 13-31 months ahead, changed from the day before various FOMC
announcements to the day after.

Sources: Federal Open Market Committee press releases, Chicago Board of Trade, Thomson Reuters, and authors’
calculations.

low interest rates. This extension triggered another downward revision in
investors’ expectations for the future path of policy rates.

Date-based forward guidance was the first notable change from
qualitative descriptions of the duration of low rates. In the August 2011
FOMC statement, the Committee replaced “an extended period” with
“mid-2013.” In January 2012, the FOMC revised “mid-2013” to “late
2014.” Eight months later, the FOMC further extended the duration
to “mid-2015.” Each of these announcements was evidently perceived
as the FOMC’s credible intention, if not commitment, since each state-
ment lowered the market’s expected path of the federal funds rate.

Guidance based on future economic conditions was the second
notable change in the type of forward guidance the FOMC issued.’
In the December 2012 statement, the Committee replaced explicit
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date-based guidance with new language specifying that monetary policy
would remain “highly accommodative” even after the “economic recov-
ery strengthens.” This change in policy came shortly after Woodford
cautioned against using calendar-based guidance for its risk of being
misinterpreted. To mitigate this risk, the Committee instead used an
unemployment “threshold” for keeping rates exceptionally low as long
as “the unemployment rate remains above 6-%2 percent” and inflation
expectations remain “well anchored.” Investors reaction to the thresh-
old-based guidance was mixed, with near-term expected rates falling
and longer-term expected rates rising, suggesting investors expected at
least one of the threshold conditions to be met in about two years.

From December 2012 to March 2014, the unemployment rate
declined faster than most analysts forecast.* The rapidly decreasing un-
employment rate meant that one of the Committee’s thresholds was
likely to be surpassed before the FOMC felt there was broad-based im-
provement in the labor market, highlighting the risk of using numeric
thresholds in forward guidance statements. Consequently, in March
2014, the Committee altered its forward guidance by turning away
from quantitative thresholds and instead basing the duration of excep-
tionally low interest rates on a “wide range of information” regarding
“labor market conditions.” The October and December 2014 state-
ments both incorporated the same qualitative thresholds for maintain-
ing exceptionally low rates but added a calendar-based clause suggest-
ing rates would be below their longer-run level for “some time.”

The results in Table 1 suggest the Committee was able to change
the expected path of the federal funds rate; however, they do not neces-
sarily imply forward guidance had the Committee’s intended effect on
the macroeconomy. When the FOMC signaled a “late 2014” end to
exceptionally low rates in their January 2012 statement, 7he New York
Times responded with the headline, “Fed Signals That a Full Recovery
Is Years Away.” Although the FOMC intended to provide additional
policy accommodation by communicating that rates would be held ex-
ceptionally low until “late 2014,” The New York Times headline instead
implied lackluster economic growth would persist until late 2014. This
latter interpretation was likely an unintended consequence of the for-
ward guidance and calls into question the efficacy of such statements.

Evidence that perverse effects can arise from policy guidance
extends beyond anecdotes from newspapers. Campbell and others
show FOMC forward guidance that results in a lower market-expected
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path of interest rates is associated with the private sector revising up
their forecasts for unemployment and revising down their forecasts
for inflation.” The authors interpret these counterintuitive results as
evidence that the public believes the FOMC has information about
macroeconomic fundamentals the public does not. Admittedly, this
interpretation contradicts prior research finding private sector and
FOMC forecasts are similar (Gavin and Mandal; Gavin and Pande).
But if the FOMC has no forecasting advantage over the public, then
guidance indicating exceptionally low levels of the federal funds rate
should, at worst, have no effect on the economy.

II. Evaluating the Effects of Forward Guidance

Since 2008, FOMC forward guidance that lowered the expected
path of the federal funds rate resulted in increases in employment
and inflation. The stimulatory effect on the economy suggests that
any information about the economic outlook contained in such for-
ward guidance is trumped by the promise of more accommodative
future monetary policy. In other words, any advantage the FOMC
may have in forecasting the macroeconomy is overshadowed by its
ability to target the future path of the federal funds rate. Consumers
and firms reacted to announced periods of exceptionally low future
interest rates by increasing aggregate demand, leading to more hiring
and increased inflationary pressure in the U.S. economy.

Furthermore, unexpected changes in forward guidance appear to
have similar effects on employment and inflation as a change in the
effective federal funds rate prior to the zero lower bound period. These
different policy measures have quantitatively similar macroeconomic
effects even though forward guidance changes shift the level of interest
rates much less than conventional monetary policy changes. Three fac-
tors could explain forward guidance’s estimated potency. First, unlike
conventional monetary changes, forward guidance announcements
have a larger effect on long-term expected rates than near-term ex-
pected rates. Second, forward guidance announcements alter expected
interest rates at much longer horizons than conventional monetary
policy changes. Third, concurrent changes in the FOMC’s QE pro-
grams, which often accompanied forward guidance announcements,
may have amplified the estimated effects of forward guidance.
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A statistical model of forward guidance

We use a vector autoregression (VAR) to evaluate how the economy
responds to the FOMC’s use of forward guidance. The sample starts
in December 2008, when the target federal funds rate was set to its ef-
fective lower bound, and ends in December 2014. The VAR includes
seven variables: employment growth, inflation, and the expected fed-
eral funds rate at five horizons in the future. We measure employment
growth using the monthly change in nonfarm payrolls and the inflation
rate using the percent change in the price index for personal consump-
tion expenditures (PCE). These variables are closely related to the Fed-
eral Reserve’s dual mandate to keep the economy operating near full
employment with stable prices.

To measure how investors’ views about the future path of the fed-
eral funds rate have evolved since late 2008, we examine changes in the
prices of interest rate futures contracts. The Chicago Board of Trade’s
federal funds futures market allows investors to purchase a contract
which pays them interest on their investment equal to the average fed-
eral funds rate during the settlement month. These futures contracts
are written up to 36 months in advance, but until recently, only the
near-term contracts (those written for the next two to three months)
were heavily traded. Since the end of 2008, when the FOMC began to
increasingly use forward guidance, longer-term contracts have become
more widely traded. Chart 1 shows one measure of market participa-
tion, open interest, in contracts five to 12 months ahead has increased
substantially since 2008. The increase in open interest indicates these
contracts have become more liquid and, therefore, that their prices bet-
ter reflect market-wide views of where the federal funds rate is headed
as opposed to liquidity premiums.

The VAR includes a range of expected future interest rates, starting
with the federal funds rate expected three FOMC meetings into the fu-
ture to the federal funds rate expected seven meetings into the future.®
With eight (scheduled) FOMC meetings per year roughly six weeks
apart, the response of the expected federal funds rate after the third
future meeting to a forward guidance shock can be interpreted as the
change in the expected federal funds rate four to five months from the
announced forward guidance. Similarly, the response of the expected
federal funds rate seven meetings into the future can be interpreted as
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Chart 1

Market Participation in Federal Funds Futures Contracts
before and after 2008
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Note: The bars show the average monthly open interest in federal funds futures contracts.
Sources: Chicago Board of Trade and authors’ calculations.

the change in the expected federal funds rate about one year from the
announced guidance.’

We use changes in the closing price of federal funds contracts from
the day before an FOMC statement to the day the statement is issued
to measure the change in investors’ expectations about the future path
of policy rates. The methodology used to extract the change in inves-
tors’ expectations follows from previous FOMC announcement event
studies and is documented in the Appendix (Giirkaynak, Sack, and
Swanson, 2005 and 2007; Doh and Connelly; Berge and Cao).?

Unlike previous studies that have used interest rate futures con-
tracts to measure the effects of FOMC forward guidance, we include
the extracted change in investors’ expectations about future mon-
etary policy as an endogenous variable in the VAR. Previous research
suggests that changes in federal funds futures contracts are not purely
exogenous (Piazzesi and Swanson). Table 2 presents the results of a
test for predictability of the daily change in interest rate futures con-
tracts around FOMC meetings over the December 2008 to December
2014 sample. Table 2 shows that one lag of PCE inflation or one lag of
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Table 2

The Predictability of Changes in Forward Guidance around
FOMC Meetings

One lag of macro variable Six lags of macro variable

Employment PCE inflation Employment PCE inflation
Expected policy rate after... growth rate growth rate
Current meeting 0.110 0.021** 0.002*** 0.002***
First-future meeting 0.091* 0.012** 0.051* 0.300
Second-future meeting 0.143 0.032** 0.009*** 0.087*
Third-future meeting 0.002*** 0.041** 0.003*** 0.538
Fourth-future meeting 0.010** 0.072* 0.134 0.016**
Fifth-future meeting 0.030** 0.013** 0.078* 0.001***
Sixth-future meeting 0.007*** 0.674 0.166 0.251
Seventh-future meeting 0.028** 0.483 0.078* 0.002***

* Significant at the 90 percent confidence level.

** Significant at the 95 percent confidence level
*** Significant at the 99 percent confidence level.
Notes: For each line in the table, the p value for an F-test is reported for an ordinary least squares regression of the
expected policy rate on a constant and one or six lags of either employment growth or the inflation rate according to the
PCE price index. Newey-West standard errors computed with three lags are used to generate the test statistic. The regres-
sions are estimated from December 2008 to December 2014.
Sources: Bureau of Labor Statistics, Bureau of Economic Analysis, Chicago Board of Trade, and authors’ calculations.

employment growth is able to systematically predict a portion of the
change in the implied federal funds futures rates around FOMC meet-
ings.” This predictability implies estimates of the effects of forward guid-
ance which treat the extracted changes in interest rates futures as unfore-
castable will be biased. We therefore identify forward guidance shocks
from the portion of the change in federal funds futures implied rates that
cannot be explained by lagged macroeconomic variables.

We isolate a forward guidance shock from all other shocks hitting
the U.S. economy in any given month as an exogenous change in the ex-
pected future path of interest rates that does not affect employment and
inflation contemporaneously. This assumption follows from the notion
that prices and employment are slow to adjust to changes in monetary
policy (see, for example, Friedman). This assumption is also the standard
identifying device used to elicit the effects of changes in the effective
federal funds rate on employment and inflation when the target federal
funds rate is not at its effective lower bound. Consequently, estimates of
the effects of forward guidance and changes in conventional monetary
policy are comparable along this important dimension.
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The effects of FOMC forward guidance
An unexpected change in the FOMC'’s forward guidance that low-

ered the expected path of future policy rates during the zero lower-
bound period is estimated to have stimulated the U.S. economy. Chart
2 shows how nonfarm payrolls, the PCE price index (on a log scale),
and the expected federal funds rate three to seven meetings into the
future respond over time to a forward guidance shock that lowers ex-
pected future policy rates. Employment and the price level do not re-
spond the month the guidance is issued, as restricted by the identify-
ing assumptions. In subsequent months, employment begins to grow
and peaks after almost four years. The cumulative growth in nonfarm
payrolls totals nearly 250,000 jobs. Forward guidance implying more
accommodative future policy also puts upward pressure on prices. In-
flation gains accumulate to a 0.1 percent increase in the PCE price level
two years after the guidance is issued. Together, these responses suggest
the FOMC’s use of forward guidance had an economically significant
effect on employment and a smaller, yet still significant, effect on in-
flation. However, these macroeconomic effects are not fully felt until
several years after the guidance is issued.

The responses of employment and inflation to a forward guidance
shock imply forward guidance has qualitatively similar effects to un-
expected changes in the federal funds rate. To more directly compare
these policies, we estimate a conventional monetary policy VAR from
August 1979 to October 2008. This time series spans the Volcker-
Greenspan chairmanships as well as the portion of the Bernanke chair-
manship that preceded the use of unconventional monetary policy.
Consequently, we use the level of the effective federal funds rate over
this sample to measure the stance of monetary policy following the
standard approach used, for example, in Christiano, Eichenbaum, and
Evans (1999, 2005). In addition to the effective federal funds rate, the
conventional VAR includes the monthly change in nonfarm payrolls
and the monthly inflation rate measured by the PCE price index. We
make the same identifying assumption as in the previous model to dis-
tinguish conventional monetary policy shocks from all other shocks to
the economy.

Although the macroeconomic effects of a conventional mone-
tary policy shock on employment and prices are similar to those of a
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Chart 2

Impulse Responses to a Forward Guidance Shock
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cent confidence bands computed with a Bayesian Monte Carlo procedure. The VAR is estimated from December
2008 to December 2014 using one lag selected using the Akaike Information Criterion.
Sources: Chicago Board of Trade, Bureau of Labor Statistics, Bureau of Economic Analysis, and authors’ calculations.
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forward guidance shock, the sizes of these policy changes differ (Chart
3). The peak effect on payrolls and prices occurs 18-24 months after
the expansionary monetary policy surprise and results in payroll gains
totaling about 150,000 jobs and a total increase in the PCE price level
of 0.15 percent. These estimates suggest the effects of a typical forward
guidance shock on the economy are disproportionately outsized given
the change in the expected future path of interest rates. Even though the
typical size of a forward guidance shock is much smaller than the size
of a federal funds rate shock (2.5 basis points compared with 50 basis
points), both shocks result in similar changes in payrolls and prices.'

However, forward guidance shocks affect rates for a much longer
time than do conventional monetary policy surprises. The effects of a for-
ward guidance shock on the expected federal funds rate 12 months ahead
(after seven FOMC meetings) are significant for the first 20 months after
the guidance is issued. By this measure the expected federal funds rate
falls a statistically significant amount 32 months after guidance is issued.
Meanwhile, the effects of a conventional monetary policy shock on the
effective federal funds rate dissipate after 12 months.

Furthermore, forward guidance shocks that imply a lower expected
path of the federal funds rate decrease the slope of the expected funds
rate curve—that is, expected rates one year out fall more than expected
rates four to five months out. In contrast, conventional monetary policy
shocks that decrease the federal funds rate are estimated to increase the
slope of the expected funds rate—the policy rate falls more in the near
term than the long term.

These differences in the behavior of expected future policy rates
may explain why forward guidance shocks have similar effects as con-
ventional monetary policy shocks despite their relatively small size.
However, another possibility is that QE amplifies the effects of forward
guidance. The so-called “signaling theory” of QE suggests that when
the FOMC expands its balance sheet, it is signaling its commitment
to maintain exceptionally low levels of the target federal funds rate in
the future." While we focus on forward guidance by studying the reac-
tion of interest rate futures prices to FOMC statements, concurrent
QE announcements could also influence expected future policy rates.
However, to the extent QE is perceived as merely a commitment de-
vice for forward guidance—as hypothesized by the signaling theory—
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Chart 3
Impulse Responses to a Monetary Policy Shock
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procedure. The VAR is estimated from August 1979 to October 2008 using 11 lags selected using the Akaike Informa-
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disentangling the effects of QE from forward guidance would not be
necessary, were it possible. If QE also operates through a “portfolio-
balance” channel, whereby investors replace bonds sold to the Federal
Reserve during QE with more risky assets, then the empirical strategy
we use may overstate the effects of forward guidance.

III. Conclusion and Caveats

Our results suggest forward guidance, as practiced by the FOMC,
was a powerful policy tool when the federal funds rate was constrained
by its effective lower bound. Changes in the FOMC’s forward guidance
appear to have significant effects on two macroeconomic aggregates
closely related to the Federal Reserve’s dual mandate. However, these
results also raise the question of why the recovery from the Great Reces-
sion was sluggish if the FOMC had such a powerful tool.

Forward guidance has several limitations. The primary limitation
of forward guidance is that future policy rates are also limited by the
zero lower bound. For example, following the September 13, 2012
FOMC meeting, when the Committee announced that rates would
likely be low through mid-2015, the expected federal funds rate three
years ahead fell to 0.21 percent (see Table 1)."> With expected future
rates so low, forward guidance has little room to stimulate the economy
without stretching the horizon of forward guidance four or five years
ahead. However, the Committee may not view the benefits of such
extreme forward guidance as worth the risks of constraining monetary
policy far into the future. It may be impossible for a central bank to
communicate a credible inflation target while simultaneously commit-
ting to easy future monetary policy that will generate a period of above-
target inflation. Krugman has described this paradox by noting that
implementing forward guidance requires the central bank to “credibly
promise to be irresponsible.”

These concerns were clearly at play in past FOMC deliberations.
Transcripts from the December 2008 FOMC meeting reveal that some
members of the FOMC were hesitant to lean too heavily on future
policy commitments to stimulate the economy. The Committee’s use
of forward guidance since 2008 has consequently been a balancing
act between communicating to the public that policy will remain ac-

commodative and not unduly tying the FOMC’s hands. Despite the
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FOMC’s hesitancy to make explicit policy commitments, our estimates
suggest that FOMC forward guidance that future policy rates would
remain exceptionally low has, on average, been effective in increasing
employment and prices.
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Appendix
Technical Details on Identifying Monetary Policy Shocks

Recovering the change in the expected path of the federal funds
rate using federal funds futures data follows a technique used by
Giirkaynak, Sack, and Swanson (2005). This method uses the
relationship between the federal funds futures rates and FOMC policy
decisions at a daily frequency, assuming that high-frequency changes in
the term premium are negligible.

The change in the expected federal funds rate after the current
meeting comes from the equation

€ _(f ,f(t 1)) d)

where ( ;" — £ ) represents the change in the federal funds futures
rate, 72, is the nL}nmber of days in the month, 4, is the day of the FOMC
meeting, and . is a scale factor that adjusts for the number of days
left in the month after the FOMC meeting. This scale factor is need-
ed to account for the monthly average structure of the federal funds
futures contracts.

To determine the effects of changes in the expected path of the
federal funds rate at longer horizons, a slightly different formulation is
needed. The change on day t in the federal funds expected rate after n
future meetings is the represented by the equation

n __ i(n) i(n) dn n—1 mn
€ = f; “J-1)) T 2 >
m m,—d,

n

wheree] represents the change in the expected federal funds rate after 7 fu-

ture meetings, ( f;i(”) — (’t(_';)) ) now represents the change in federal funds

futures rates, and #(7) is the number of months from # to the nth future

. d . . .
meeting. The term —2 "~/ is an adjustment for the number of days in

n

the 7(n) th month for which the expected change in the policy rate is de-

termined by ¢"~'. The term is again the scale factor that adjusts

n
mn_dn

for the number of days left in the month after the nth future meeting.



ECONOMIC REVIEW o THIRD QUARTER 2015 75

These monetary policy shocks are constructed for the current
meeting through the seventh-future meeting from November 2008 to
December 2014. As there are only eight FOMC meetings every year,
months with no FOMC meeting have a change in expected future pol-
icy rates equal to 0.

The statistical model for this analysis is a VAR using monthly data.
Thevector, X, includes the change in private non-farm employment, PCE
inflation, and the cumulative sum of the expected change in the future
federal funds rates as defined in the first part of the Appendix. The cumu-
lative sum is used so that the expected interest rates that enter the VAR
are in levels instead of first differences. The structural VAR is expressed as

BX,=B +BX, ,+---+BX, ,+¢.,€ ~(0,1),

where the matrix B captures the contemporaneous relationships be-
tween the variables. The VAR is estimated in reduced form using ordi-
nary least squares (OLS) performed equation by equation:

X, =A4,+AX_++AX _,+z2 ~(0Q).

The structural shocks, £, can be recovered from the vector of re-

duced form residuals, z, by the relationship
BB =Q.

This article assumes that the structural shocks are related to the
reduced form residuals by the relationship, € =C 2., where Cis the
unique lower triangular Cholesky decomposition of Q. The forward
guidance shock is identified as the orthogonalized shock to the expected
federal funds rate after three future meetings. Given the lower-triangu-
lar form of the Cholesky decomposition C, the forward guidance shock
is therefore identified as the only shock which can affect all of the ex-
pected future federal funds rates in the VAR model contemporaneously
but has no contemporaneous effect on the change in employment or
inflation. For the alternative VAR model, the same identifying assump-
tion is used: a monetary policy shock is the only shock which can affect
the federal funds rate contemporaneously and have no contemporane-
ous effect on the change in employment or inflation.
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Endnotes

'Recent research has highlighted the relationship between changes in the fed-
eral funds rate, term premiums on government debt, and other risk premiums
on private sector debt. See, for example, Hanson and Stein (2014); Gertler and
Karadi; and Gilchrist, Lopez-Salido, and Zakrajsek.

*Rudebusch and Williams, Campbell and others, and Doh and Connelly
provide overviews of the FOMC’s use of forward guidance prior to the zero lower
bound period.

*The December 2012 statement described the economic conditions that
would need to be met before the Committee anticipated the need to increase the
target federal funds rate (Table 1).

In the December 2012 Blue Chip Consensus Forecasts, the unemployment
rate was expected to average 7.6 percent in the fourth quarter of 2013. The actual
average was 7 percent, with the December 2013 unemployment rate falling 0.3
percentage point to 6.7 percent.

’In most of Campbell and others’ specifications, the macroeconomic effects
of forward guidance are not statistically significant.

The expected federal funds rate after the current, future, and second-future
FOMC meetings are excluded, since these expected policy rates haven’t varied
much with changes in FOMC announcements following the forward guidance
issued in December 2008. In other words, investors expected the FOMC would
not increase the target federal funds rate in the near future after setting it to its
current 0-0.25 percent range. Furthermore, a parsimonious model is desirable
since the sample is short relative to the number of parameters estimated.

"We also estimate a VAR using Eurodollar futures contracts with longer
settlement dates (up to 31 months into the future) and find similar effects on
employment and inflation.

80ther recent studies which use interest rate futures contracts to measure the
effects of FOMC forward guidance include Nakamura and Steinsson, and Gertler
and Karadi.

9Using six lags of these macroeconomic aggregates yields similar results.

"Del Negro, Giannoni, and Patterson find that standard theoretical macro-
economic models have a similar phenomenon in that they predict forward guid-
ance is extremely powerful. They dub this the “Forward Guidance Puzzle.”

"Bauer and Rudebusch, Krisnamurthy and Vissing-Jorgensen, and Wood-
ford present evidence in favor of the signaling theory interpretation of QE.

2The three-year OIS contract closed at 0.21 percent on September 13, 2012,
according to data from Bloomberg.
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