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Abstract

This paper investigates the effectiveness of forward guidance for the central banks
of four countries: New Zealand, Norway, Sweden, and the United States. We test
whether forward guidance improved market participants’ ability to forecast future
short-term and long-term rates. We find some evidence that forward guidance
improved market participants’ ability to forecast short-term rates over relatively
short forecast horizons in New Zealand, Norway and Sweden, but not so for the
United States. Most effects are small, often insignificant, and vary across
benchmarks. In addition, forward guidance induces convergence of survey
forecasts for New Zealand, but less so for the other countries, in particular the
United States.
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1. INTRODUCTION

Monetary policy has become increasingly transparent in developed economies since the
late 1980s. Some economists argue that transparency increases the efficacy of monetary policy
(e.g., Woodford, 2003, 2005; and Svensson, 2006, 2008). Indeed, former Federal Reserve
Chairman Bernanke (2007) suggests that increased transparency improves financial and
economic performance by anchoring long-term inflation expectations, reducing economic and
financial uncertainty, and encouraging financial markets to anticipate policy actions, thereby
reinforcing those actions. The idea that greater transparency necessarily enhances the efficacy of
monetary policy is not shared by all. For example, Amato, Morris, and Shin (2002); Morris and
Shin (2002); Thornton (2003); Mishkin (2004); Walsh (2007, 2008); Gosselin, Lotz, and
Wyplosz (2006); and Kool, Middeldorp, and Rosenkranz (2011) suggest that transparency is not
necessarily beneficial for a variety of reasons.

The most recent innovation in monetary policy transparency is the idea that the efficacy
of policy can be enhanced if policymakers provide forward guidance about the future path of the
policy rate. Forward guidance stems Woodford’s (1999, 2001) analysis suggesting that monetary
policy could have a larger effect on longer-term interest rates that matter for economic decision
making if policymakers could credibly commit to a path for the future policy rate.

The idea that the central bank’s interest rate policy will be more effective the more
persistent its interest rate policy (see, e.g., Woodford, 1999, 2001; Rosenberg, 2007; and
Svensson, 2008) has motivated several central banks to provide forward guidance. As was the
case with inflation targeting, the Reserve Bank of New Zealand (RBNZ) took the lead. In 1997 it

started to announce a path for the 3-month bank bill rate. The Norges Bank (NB) and the



Riksbank (RB) followed in 2005 and 2007, respectively, and the Czech National Bank adopted
forward guidance in 2008. The Federal Reserve began using implicit forward guidance in August
2003 but discontinued the practice in December 2005. The Fed began using implicit forward
guidance again in December 2008 and began using explicit forward guidance in August 2011.

To effectively reduce long-term yields policymakers must be committed to the
announced path and the forward guidance policy must be credible, i.e., the path of rates must be
more predictable. This paper contributes to the literature by investigating whether forward
guidance has significantly increased the predictability of short-term yields for New Zealand,
Norway, Sweden, and the United States.! We further investigate whether the use of forward
guidance has significantly increased the predictability of long-term yields because the EH
implies that increased predictability of the short-term rate should translate into increased
predictability of the long-term yield as well. Specifically, we use survey forecasts to evaluate
whether forward guidance improves market participants’ ability to predict future short-term and
long-term interest rates after the adoption of forward guidance.

The remainder is as follows. Section 2 reviews the theory of forward guidance and
alternative views on the desirability and effectiveness of forward guidance. Previous empirical
investigations of the effectiveness of forward guidance are reviewed in Section 3. Section 4
presents our methodology and analysis of the effectiveness of forward guidance and Section 5
concludes.

2. FORWARD GUIDANCE: THE THEORY
Forward guidance is based on Woodford’s (1999, 2001) concept of optimal policy inertia.

Specifically, Woodford (2001) suggests that “The effectiveness of changes in central-bank

' We do not include the Czech Republic for two reasons. First, the number of relevant observations is very small and
second, Czech financial markets and institutions are less developed than those in the other countries we study.



targets for overnight rates in affecting spending decisions (and, hence, ultimately pricing and
employment decisions) is wholly dependent upon the impact of such actions upon other
financial-market prices, such as longer-term interest rates,” so “the expected future path of short-
term rates over coming months and even years that should matter for the determination of these
other asset prices.” He notes that because the EH implies that the long-term rates are determined
by the markets’ expectation of future short-term rates, monetary policy will have a larger effect
on longer-term rates if central bank can credibly commit to maintaining its policy rate longer
than it normally would—the so-called, Woodford (2012) period.2

Rudebusch and Williams (2008) use the link between expected future short-term rates
and long-term rates in a New Keynesian model to demonstrate that publishing the forecast of the
interest rate path makes the private agents’ estimate of the central bank’s reaction function more
precise. However, not everyone believes that forward guidance necessarily increases the efficacy
of monetary policy. Several authors have suggested that forward guidance could disrupt financial
markets if economic agents place too much confidence in the announced policy path and
disregard other information relevant for the future path of rates. The result could be herding
behavior and overreaction to policy announcements. Morris and Shin (2002) demonstrate that
under certain conditions higher transparency can drive expectations away from fundamentals. In
the same vein, Kool, Middeldorp, and Rosenkranz (2011) use a theoretical model to show that
more central bank information under near-risk neutrality of market participants may lead to

crowding out of private information acquisition, thereby resulting in a deterioration of forecast

? The Woodford period is imprecisely defined. If central banks had been using a policy rule to set the policy rate, it
would be for a period of time after the policy rule would indicate that policymakers should increase the policy rate.
How long after, of course, is not specified. There is also the problem that when the public does not know precisely
how policymakers set the policy rate, it will be very difficult to know when policymakers would have otherwise
changed it. In practice, policymakers have announced a path for the policy rate or made changes in the policy rate
time or state contingent.



precision. Walsh (2007) and Gosselin, Lotz, and Wyplosz (2009) apply a New Keynesian model
to demonstrate that the optimal degree of transparency depends on the central bank’s ability to
forecast demand and supply shocks. Using a similar model, Brzoza-Brzezina and Kot (2008)
show that the benefits of publishing interest rate forecasts are marginal once macroeconomic
forecasts are provided.

Because effective forward guidance requires the central bank to maintain its policy rate at
the promised level for a period beyond the point when it normally would have adjusted it, a
central bank may not adjust its policy rate as rapidly as it otherwise should in response to new
information. The delay could be exacerbated by an unwillingness to transmit extra disturbances
to the market or out of concern about a loss of credibility (e.g., Mishkin, 2004; Blinder and
Wyplosz, 2004; and Goodhart, 2005). Delaying due to credibility concerns is more likely the less
the public understands policymakers’ reaction function. Using a New Keynesian framework,
Gersbach and Hahn (2008a) show that if forward guidance increases the central bank’s
commitment to a chosen strategy model, deviating from its own forecast imposes welfare costs.
Using an alternative framework, Gersbach and Hahn (2008b) conclude that forward guidance
enhances welfare if costs of reneging on earlier commitments are sufficiently low. In any event,
public perception that the central bank is reneging on a forward guidance commitment will
significantly impair the effectiveness of future forward guidance.

The desirability of forward guidance also has been questioned for a variety of other
reasons. For example, Moessner and Nelson (2008) provide a brief summary of practitioners’—
central bankers’—views on the pros and cons of providing interest projections to the market.
Quoting, among others, Kohn (2005, 2008), Issing (2005), Rosenberg (2007), Bergo (2006), and

Archer (2005), they conclude central bankers generally acknowledge the benefits of reducing



uncertainty about the central bank’s objectives and being able to better manage market
expectations; however, they are concerned about the ability of policymakers to reach a consensus
on the interest rate palth.3 Goodhart (2009) raises similar practical concerns about the feasibility
and effectiveness of forward guidance.

3. FORWARD GUIDANCE: EMPIRICAL EVIDENCE

Empirical investigations of the effects of forward guidance have been relatively limited.
Most research has focused on New Zealand because of its relatively long period of providing
forward guidance. Two different empirical approaches can be distinguished. One strand focuses
on monetary policy surprises on announcement days and the effect of these surprises on short-
term and long-term interest rates and interest rate futures using event studies. The other strand
concentrates on the predictive power of central bank interest rate forecasts. Our approach falls in
the second strand of literature and follows Turner (2006) in using survey forecasts to assess the
efficacy of forward guidance.

We first turn to event studies. Andersson and Hofmann (2010) do a comparative event-
study analysis of the effectiveness of forward guidance in New Zealand, Norway, and Sweden on
5- and 10-year Treasury yields, dividing monetary policy surprises into target and path surprises.
The former is measured as the change in the 1-month interbank rate on the day of the announced
target change; the latter is measured as the change in the 12-month-ahead 3-month implied future
swap rate that is uncorrelated with the target surprise. Overall, they find “some mild support for
the notion that the publication of an interest rate path forecast may enhance the central bank’s
leverage over medium term (5-year) interest rates.” Using a similar methodology, Moessner and

Nelson (2008) analyze the effects of forward guidance for the RBNZ and the Fed. They conclude

? This concern would appear to be well founded given the range of views of Federal Open Market Committee
participants.



that the effect of surprises in monetary policy announcements on expectations of future rates is
relatively small and that there is no evidence that deviations from prior forward guidance unsettle
the markets.

Ferrero and Secchi (2007) analyze the variability of market interest rates around policy
decision dates under forward guidance for the United States, the euro area, Norway, and New
Zealand over the period 1999-2006 and find mixed results. Similar to Moessner and Nelson
(2008), they find small responses of 3- and 12-month-ahead 3-month futures rates to monetary
surprises contained in the revision of the central bank’s interest rate projections. In addition, they
report that the changes in interest rates between two successive path announcements are similar
to the subsequent revision of the path. They take this as evidence that “market operators have
well understood the conditionality of the central bank’s proj ections.” However, it is possible
that policymakers merely revise their projected path based on the observed behavior of rates
during the period between successive path announcements (e.g., Andersson and Hofmann, 2010).
Finally, they find that when the direction of the official interest rate changes, market expectations
move in the opposite direction. In a similar vein, Mirkov and Natvik (2013) investigate whether
setting an interest rate path influences monetary policies, by estimating a simple policy rule for
the RBNZ and the Norges Bank. They find that these banks are reluctant to deviate from the
announced path at least at short horizons.

Drew and Karagedikli (2008) find that unexpected changes in RBNZ’s policy rate are
associated with large changes in market yields at short horizons, but essentially no change after 5
years and Karagedikli and Siklos (2008) find significant high-frequency effects of monetary

policy surprises on the New Zealand exchange rate. Moessner (2013) finds relatively large

4 Ferrero and Secchi (2007), p. 30.



announcement effects on United States bond yields for six FOMC forward guidance
announcements.

Overall, the evidence from this research approach is mixed. At best, it suggests that, at
short horizons, surprise announcements have a relatively small impact on market rates.’
Moreover, none of these studies investigates whether the high-frequency evidence translates into
improved predictions of the short-term rates.

The issue of increased predictability of interest rates is the focus of the second strand of
research on the effectiveness of forward guidance literature and of that of the current paper. Our
analysis is closely related to that of McCaw and Ranchhod (2002), Turner (2006), and Goodhart
and Lim (2011). McCaw and Ranchhod (2002) find evidence that the RBNZ’s interest rate
projections do not significantly outperform a random walk (RW). Turner (2006) compares
RBNZ forecasts to survey forecasts and finds no difference in performance at the 3-month
horizon but some improvement for the RBNZ at the 12-month horizon. Goodhart and Lim
(2011) test the forecasting power of the RBNZ’s projected interest path and find that the RBNZ
forecasts have significant predictive power for the 1-quarter-ahead money market rate and some
predictive power for 2 quarters ahead, but none for longer horizons. When the same analysis is
performed for the United Kingdom using market forecasts derived from the yield curve, similar
results are found. Goodhart and Lim (2011) find that forecasts systematically under predict
during periods with rising rates and over predict during periods with falling rates and suggest

that the forecasting improvement may be a consequence of mean-reverting behavior of the

> Obviously, any test of the effect of forward guidance then is a joint test, conditional on the appropriateness of the
surprise measures. Thornton (2014) shows that identification of event-study announcement effects is difficult
because market rates respond to news every day and that none of the announcement effects obtained in event-studies
of the effectiveness of quantitative easing are identified.



macroeconomy. Again, the results are mixed and at best provide some evidence of some
improvement in prediction of short term rates at short horizons.
4. THE EFFECTIVENESS OF CENTRAL BANK FORWARD GUIDANCE

Our analysis extends the existing evidence by simply investigating whether forward
guidance increases the predictability of interest rates by investigating the extent to which survey
forecasts of interest rates improved following the adoption of forward guidance by the central
banks of New Zealand (NZ), Norway (NW), Sweden (SW), and the United States (US).6 We use
Consensus Economics (CE) survey data to measure market expectations for these countries.” Our
methodology has the advantage that it imposes no structure on how the central bank implements
monetary policy.
4.1 Central Banks’ Practice of Forward Guidance

Monetary policy in New Zealand is based on the RBNZ Act of 1989. The RBNZ has had
an explicit inflation target in a floating exchange rate regime since February 1990. While the
official policy rate set by the RBNZ is its overnight cash rate, the RBNZ began publishing a path
for the 90-day bill rate in an attempt to provide forward guidance about future monetary policy
(e.g., Detmers and Nautz, 2012) in its quarterly Monetary Policy Statement of December 1997. 8
Projections are for the average daily interest rate in the calendar quarter under consideration,
including the current quarter.

Norway’s monetary policy is characterized by inflation targeting and a floating exchange

rate. The NB started to publicly communicate model-based interest rate projections in its

® We do not directly test the EH before and after the adoption of forward guidance as some (e.g., Lange, Sack, and
Whitesell, 2003) have done because conventional tests of the EH are known to give misleading results (Bekaert,
Hodrick, and Marshall, 1997; Kool and Thornton, 2004; and Thornton, 2005, 2006).

7 For the US we also used Blue Chip (BC) survey data as a robustness test. The BC results are qualitatively similar
to the CE results. Therefore, they are not reported here, but are available on request.

% Archer (2005, p. 4, footnote 13) states this is due to historical reasons and has only second-order implications that
are swamped by the uncertainty surrounding the policy path itself.

10



Monetary Policy Report of October/November 2005. Consequently, the fourth quarter of 2005 is
assumed to be the start of Norway’s forward guidance. Interest rate projections are for the
average daily key policy rate, the sight deposit rate, the rate at which banks can deposit at NB in
a calendar quarter. The projections are published in the Monetary Policy Report, which is issued
three times a year (March, June, and October). Typically the Monetary Policy Report contains
projections for the remainder of the current year plus the three subsequent yealrs.9

The RB used inflation targeting and a flexible exchange rate over the period of analysis.
The RB’s policy rate is the repo (repurchase) rate. The RB began publishing model-based
projections for the repo rate in its Monetary Policy Report in February 2007. The repo rate
projections are for quarterly horizons three years ahead and are typically released three times a
year (February, July, and October).'® The projections are averages of the daily rate for calendar
quarters.
4.2 Forward Guidance and the Predictability of Interest Rates

If forward guidance is effective, there should be a significant improvement in market
participants’ ability to forecast future short-term interest rates.'' Hence, we test whether the
conditional expectation of the rate at time ¢ for horizon k improves following the central bank’s

adoption of forward guidance. We use CE survey forecasts as a proxy for the conditional

? Due to the timing and frequency of Norway’s Monetary Policy Report and interest rate projections, the 1-quarter-
ahead October forecast—for next year’s first quarter—has a slightly longer horizon than the 1-quarter-ahead March
forecast for this year’s second quarter and the June forecast for this year’s third quarter. The same holds for the other
horizons. Preliminary testing shows that this difference does not show up significantly in our results, so we ignore it
hereafter.

' Similar to the NB, the frequency and timing of the projections in the RB’s Monetary Policy Report induce a slight
difference in actual horizon across the three projection dates. The n-quarter-ahead forecast made in February in fact
has a slightly shorter horizon than the corresponding forecasts made in July and October. In the analysis, we abstract
from this difference. About halfway between two successive Monetary Policy Report publication dates typically
there is a monetary policy update. However, repo rate projections remain virtually unchanged in the update;
consequently, we do not consider the updates.

' Unreported tests show that the interest rate projections of the central banks of New Zealand, Norway, and Sweden
generally outperform naive random walk forecasts. However, the gain is typically small and significant only for
horizons up till three quarters.
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expectation. CE forecasts are available monthly for horizons of 3 and 12 months ahead.'> We
present the results for the mean 3-month and 12-month forecasts for the 3-month bill rate and the
10-year bond yield. The sample period for each country is determined by the availability of the
CE forecasts. The samples begin on December 1994, June 1998 and January 1995 for New
Zealand, Norway, and Sweden, respectively. The samples end on August 2011 for the 3-month
horizon forecasts and November 2010 for the 12-month horizon forecasts.

The analysis begins by testing whether the CE forecast errors decrease after the adoption

of forward guidance. Specifically, we estimate the equation

L(et’;m,h):d)+5lDumj+vl, (1)

where L(e’ ) denotes the value of a given loss function of the forecast error at time ¢ of model

t,m,h

(country) j for maturity m =3m, 10y, and forecast horizon (in months) 4 =3m,12m. We use two

loss functions L(.), the absolute error (AE) and the squared error (SE). Dunt' is a dummy
variable that takes the value 1 during the period of forward guidance in country j and zero
otherwise. If forward guidance improved market participants’ ability to forecast rates, the
estimate of J, should be negative and statistically significant. Estimates of o, are presented in
Table 1 for the absolute forecast errors (Panel A) and the squared forecast errors (Panel B).13
The results provide mixed support for the efficacy of forward guidance. Specifically,
estimates of 0, are negative and statistically significant for the 3-month rate at the 3 month

horizon and for the 10-year yield at both horizons for New Zealand using the AE metric and for

the 10-year yield using the SE metric. The estimates are also mostly negative for Norway;

2 We cannot directly match CE forecasts with central bank projections because CE forecasts are forecasts for the
end of the month while central banks provide projections for the average rate in future calendar quarters.
1 For sake of brevity, we do not report full regression results. They are available on request.
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however, the estimates are much smaller and not statistically significant; for Sweden the
estimates are nearly always positive and statistically insignificant.

On the surface, especially the New Zealand evidence in Table 1 suggests potential
forecast benefits of forward guidance. However, the test in Table 1 implicitly assumes that there
was no fundamental change in the data generating process of interest rates that could have made
forecasting rates more or less difficult following the adoption of forward guidance. This
assumption need not hold, especially during the post-financial-crisis period. This is illustrated in
Figure 1, which shows the absolute forecasts errors for the CE forecasts and those from the
random walk model of the 3-month rate on a 3-month horizon from December 1994 through
December 2011 for New Zealand. The vertical line denotes the beginning of forward guidance.
The estimated 42 basis-point reduction in CE forecast errors after the adoption of forward
guidance shown in Table 1 is due to the relatively small forecast errors from 1990 through mid-
2007 and then again after early 2009. However, a similar reduction occurred in the random walk
forecast errors. Hence, Figure 1 suggests the improvement in forecasting performance evidenced
in Table 1 may be due to a change in the data generating process rather than to the efficacy of
forward guidance.

Therefore, we further test whether the forecasting ability of CE forecasters improved
significantly after the introduction of forward guidance by testing whether the CE forecasts in the
countries that adopted forward guidance improved relative to two benchmarks: the simple RW
and the CE forecast errors of non-forward guidance countries with similar characteristics.'* The

benchmarks are intended to control for a variety of factors that could affect interest rate

" For the RW benchmark, we compare the survey forecasts made in month ¢ for the end of months 7+3 and r+12
with the rate observed on the last working day of month 7—/.
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predictability, including global effects of the financial crisis and the Lehmann default. The
benchmark countries are: Australia (AU), the United Kingdom (UK), and Canada (CA).15
We test whether the adoption of forward guidance improved the CE forecasts by

estimating the equation

d’t, =L, ) -L, ) =a+pDum’ +¢, (2)

t,m,h >

The dependent variable, d M s the difference in the forecast error loss function of the forward

t,m,h

guidance central bank (j=NZ, NW, SW) relative to a benchmark (k= RW, AU, CA, UK) for a

given maturity m and horizon 4. The coefficient, £, is an estimate of the change in the relative
forecasting performance following the adoption of forward guidance. A negative estimate of £

indicates an improvement in CE forecasting performance relative to the benchmark. As before,
both the AE and SE loss functions are used.

The results for New Zealand in Table 2 are mixed. Most coefficients are negative,
suggesting some improvement in relative forecasting performance with the start of forward
guidance; however, the coefficients tend to be small and not statistically significant. Indeed,
there were three instances, all relative to the UK benchmark, where the coefficients were
negative and statistically significant, all at the 3-month horizon, and four instances where the
estimates were positive and statistically significant at the 12 month horizon for the other two
country benchmarks. There was also no improvement relative to the RW benchmark, contrary to
the RW evidence in Table 1. However, the RBNZ’s policy rate and the 3-month rate were
relatively constant after late 2007 which could bias the results in favor of the RW model. This

does not appear to be the case; when estimated the equation using data ending December 2006

' The Bank of Canada and the Bank of England adopted forward guidance in 2013.
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the results were qualitatively identical to those reported here.'® Overall, the evidence does not
point to a clear improvement of interest rate predictability in New Zealand up to a horizon of 12
months as a consequence of the introduction of forward guidance.

The results for Norway, presented in Table 3, are a bit more supportive of the efficacy of
forward guidance, particularly for the 3-month rate. All coefficients for the 3-month rate are
negative, of which six are statistically significant. However, the statistically significant
improvement only holds relative to the RW and AU benchmarks. The improvement is much
smaller and not statistically significant relative to the UK and CA benchmarks. The reverse is
true for the 10-year yield: The improvement is only statistically significant for the UK and CA
benchmarks and only at the 12-month horizon. The near uniformity of negative coefficients is
supportive of the idea that forward guidance improved forecasting performance; however, the
relatively wide variance in both the magnitude of the coefficients and statistical significance
across the country benchmarks is puzzling. Coupled with the results reported in Table 1, it is
difficult to conclude that the NB’s adoption of forward guidance resulted in a marked
improvement in interest rate forecasts.

The results for Sweden are reported in Table 4. As was the case with Norway, the

majority of estimates of S for the 3-month rate are negative, suggesting forward guidance

improved the market’s ability to forecast the 3-month rate. However, only three of the estimated
coefficients are negative and statistically significant, all for the 12 month horizon. All of the
estimates at the 3-month horizon are quite small and none is statistically significant.

Interest rates became more volatile for a period immediately following Lehmann

Brother’s default in September 2008 and, hence, more difficult to predict. To investigate this

' Since Norway and Sweden only started forward guidance in late 2005 and early 2007, respectively, we are unable
to do the same robustness test for these countries.
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possibility the equation was estimated excluding the most volatile interest rate period: For the 3-

month horizon the period July 2008 through January 2009 was deleted; for the 12-month horizon
period December 2007 through January 2009 was deleted. Results are virtually identical to those
reported here for all three forward guidance countries.

4.3  The Effectiveness of Forward Guidance: The United States

The FOMC did not announce an explicit path for it policy rate until August 2011, but
provided implicit forward guidance during two periods before August 2011. Beginning with its
August 2003 meeting (the FOMC reduced its funds rate target to the then-historically low level
of 1.0 percent at its June meeting), the Committee announced that it believed “that policy
accommodation can be maintained for a considerable period.” The considerable period language
was meant to signal the FOMC'’s intention to keep the funds rate near 1 percent for a longer
period than might otherwise have been expected in the hope of having a larger effect on longer-
term yields.17 The forward guidance language was dropped at the December 2005 meeting when
the target had reached 4.0 percent.

The FOMC returned to forward guidance again in December 2008 when, following its
decision to reduce the funds rate target to between zero and 0.25 percent, the Committee
announced that “economic conditions are likely to warrant exceptionally low levels of the federal
funds rate for some time.” Identical or very similar language appeared in the FOMC’s statement
until August 2011, when the FOMC noted that economic conditions “are likely to warrant

exceptionally low levels for the federal funds rate at least through mid-2013.”"

7 Woodford (2005, p. 2) referred to this as the Fed’s “bold recent experiment in greater explicitness about the
future outlook for interest rates.”

'8 Beyond our sample period, the FOMC extended forward guidance until “late 2014 at its January 2012 meeting,
and to “at least through mid-2015” at its September 2012 meeting.
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We investigate whether the Fed’s forward guidance increased market participant’s ability

to predict interest rates by estimating

d=t = a+ B Dum® +,[)’2Dum;” +&, 3)

t,m,h

where Dum” is a dummy variable that takes the value 1 from August 2003 through December

A

2005 and zero elsewhere and Dum’” is a dummy variable that is 1 since December 2007. As

before, k= RW, AU, CA, UK."”

Table 5 presents the results.”’ The top panel again shows the results using absolute errors;
the bottom panel shows the results for the squared errors. There is a statistically significant
improvement in forecasts of the 3-month rate at both the 3- and 12-month horizons relative to
RW forecasts during the first period of forward guidance. That the RW forecasts performed
relatively poorly, especially at the 12-month horizon, is not too surprising. The FOMC increased
its funds rate target by 25 basis points each meeting from June 2004 through December 2005 for
a total of 325 basis points.

In any event, the improvement in forecasting performance vanishes when the forecasting
performance is measured relative to the country benchmarks. These estimates are generally
indicative of a small but not statistically significant deterioration in forecasting performance
following the use of forward guidance: All of the coefficients are small and statistically
insignificant for UK; five coefficients are significantly positive for AU, there is a significant

improvement for CA at the 12-month horizon for the long rate, but a significant deterioration for

' Alternatively, we used Blue Chip Financial forecasts in place of the CE. The results are virtually identical to those
using the CE forecasts.
%0 The sample starts in January 1990.
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the 3-month rate at the 3-month horizon. Overall, the results indicate that forward guidance had
no effect on forecast accuracy during the first period.21

The results are less encouraging for the second period of forward guidance: The estimates
are more often positive, and only the positive estimates are statistically significant. That four of
the ten statistically significant positive estimates are for the RW benchmark could reflect that the
Fed’s policy rate was at the zero lower bound during the entire post-forward-guidance period.
However, there were relatively few negative estimates for the country benchmarks and none of
these were statistically significant.
4.5 Forward Guidance and Forecast Consensus

This section investigates the efficacy of these central banks’ forward guidance policy in a
different yet complementary way. Because all forecasters have access to the same central bank
forward guidance, there should be a marked reduction in cross-sectional forecast variance
following the adoption of forward guidance, i.e., forward guidance should increase the
predictability for all forecasters and, hence, reduce the cross-sectional variance of the forecasters
in the surveys. Specifically, we evaluate the efficacy of forward guidance by testing whether
there was convergence in market participants’ forecasts following the adoption of forward
guidance. To do this, we define the cross-sectional standard deviation of the forecasts at time ¢

for country j’s interest rate of maturity m (x;,,) at horizon h as™

. 1 N . —
S} i = \/N 12[(fm{h — fion ’ “4)
=153

*! Taking out the Lehmann period — 2008:7-2009:1for the 3-month forecasts and 2007:12-2009: 1for the 12-month
forecasts — and redoing the regressions leaves the results qualitatively unchanged. Results are available upon
request.

It is straightforward to show that the cross-sectional standard deviation of survey forecasts equals the cross-
sectional standard deviation of survey forecast errors, independent of the realization of the forecasted variable.
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where i is the survey participant index, N is the number of individual survey forecasts, and fis

the average forecast, i.e.,

N
P = 2 )
The standard deviation, cs, is not scale invariant, the higher the current interest rate the larger the
variance. To account for this fact, we normalize cs relative to level of the interest rate being
forecast. Our normalized measure of variation is

J =
t,m,h

/x . (6)

tm

cs’

csn t,m,h
We test whether forward guidance decreased the heterogeneity of forecasts using the following
regression equation for j= NZ, NW, SW, similar to equation (2)23 :

—csn!, =¥, +¥,Dum’ + @, (7)

t,m,h

dct{’rlrf,h = csnr{m,h
To control for other factors that may have influenced the degree of forecast convergence, we
benchmark against the three non-forward-guidance countries. A negative estimate of y; signals
relative convergence of survey forecasts.

The results for New Zealand, Norway and Sweden are summarized in Table 6. The
results are encouraging but mixed. For New Zealand there is strong evidence of convergence. All
twelve coefficients are negative and eleven are statistically significant. The results for Norway
and Sweden are less definitive. There is evidence of convergence in the bill market, relative to

CA and UK, but not relative to AU: There is no evidence of increased convergence for the bond

market. Whether the increased consensus for New Zealand is beneficial is unclear because Table

* For the United States, the equation is extended to include two dummy variables and resembles equation (3).
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2 shows it was not accompanied by improved forecasting performamce.24 The evidence suggests
that market participants converged around forecasts that were no better than they had been
previously.

The results for the United States, presented in Table 7, show no evidence of increased
convergence for either period of forward guidance. The estimates are seldom negative and those
that are, are not statistically significant. Indeed, all of the statistically significant coefficients are
positive and some are relatively large. Hence, if anything, forward guidance after 2007 resulted
in forecast divergence in the U.S. This seems particularly odd given that the Fed’s policy rate
was at the zero lower bound over the entire period. A priori, one would think that the zero lower
bound should have resulted in greater convergence.

Overall, the evidence suggests that there was a statistically significant increase in
convergence of forecasts both for the bill rate and the bond yield following the adoption of
forward guidance by the RBNZ. For the NB and the RB, at best there is some evidence of
forecast convergence for short-term rates. For the United Sates hardly any evidence of
convergence is found. Our finding do not provide strong support of the efficacy of forward
guidance in reducing uncertainty among professional forecasters and in allowing them to narrow
down the expected distribution of future interest rates.

S. SUMMARY AND CONCLUSIONS

This paper investigates the impact of forward guidance on the predictability of future

short- and long-term interest rates in New Zealand, Norway, Sweden, and the United States by

comparing survey forecast accuracy before and after the adoption of forward guidance. There are

** See the arguments in Morris and Shin (2002) and Kool et al. (2011) that central bank transparency can actually
hurt rather than help the market under specific conditions.
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four main findings. First, there is evidence of improved unconditional forecast accuracy
following the adoption of forward guidance for New Zealand, but not for Norway or Sweden.

Second, when the improvement in forecast accuracy is tested relative to the RW and three
country benchmarks, there is some evidence of increased predictability for the short-term rate,
especially at the short horizons, for New Zealand, Norway, and Sweden. However, many of the
estimates were small and few were statistically significant. Moreover, the quantitative and
qualitative results varied often considerably over the four benchmarks.

Third, there is no evidence of increased predictability for either period of forward
guidance in the U.S. There is evidence of increased predictability for the short-term rate at short
horizons during the first period, but only relative to the RW benchmark. There is no evidence of
increased predictability during the second period of forward guidance relative to any of the
benchmarks. If anything the evidence suggests deterioration in forecasting performance
following the second period of forward guidance, which seems particular unusual because the
Fed’s policy rate was at the zero lower bound during the entire post-forward-guidance period.

Fourth, the evidence using the cross-sectional variance of survey participants’ forecasts
suggests that there was an increase in convergence of participants’ forecasts for the short-term
rate for the RBNZ, and somewhat weaker evidence for the NB and the RB. However, the
evidence of increased convergence is not accompanied by evidence of increased forecasting
performance. There was no statistically significant evidence of increased convergence in the U.S.
during either period of forward guidance.

At best, the evidence presented here suggests a modest but not statistically significant
improvement in forecasting ability following the adoption of forward by these central banks.

Hence, it is difficult to see how forward guidance could significantly increase these central
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banks’ ability to control long-term yields as Woodford (1999, 2001, 2005, 2012), Svensson

(2008) and others have suggested.
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Table 1 Test of Change in CE Forecast Accuracy: J, estimates

NZ NW | SwW
Panel A: Absolute errors

Maturity,horizon éA‘l(s.e.) 5‘1 (s.e.) 31 (s.e.)
me3m. he3m -0.421% -0.137 0.114
’ (0.150) (0.148) 0.141)
=3, hel2m 0.202 0.118 0.302
: (0.299) (0.383) (0.416)
=10y, h=3m -0.296* 0.001 0.113
: (0.118) (0.333) (0.110)
-0.345°% -0.143 -0.053

m=10y, h=12m (0.165) (0.161) (0.190)

Panel B: Squared errors

m=3m. he3m -0.554 -0.209 0.326
: (0.342) (0.348_ (0.329)
me3m. helom 0.775 -0.594 1.838
’ (1.157) (1.576) (1.587)
m=10y. h=3m -0.480* 0.013 0.220
: (0.197) (0.084) (0.179)
-0.671* -0.370 -0.378
m=10y, h=12m 0311) (0.294) (0.405)

Note: The table reports estimates of 51 and the corresponding standard error in parentheses from the equation
L(etfm PE (5‘0 + 51 Dum’ + U, for three forward guidance countries, j= NZ, NW, SW. In Panel A, L(.) is the absolute

value of the CE forecast error, in panel B it is the squared CE forecast error. Forecast errors for two horizons, 3
months (h=3m) and 12 months (h=12m), and two rates, the 3-month bill rate (m=3m) and 10-year bond rate
(m=10y) are used. Dum’ takes a value of 1 for the period of forward guidance in country j and zero elsewhere. A

negative value of 51 implies the absolute or squared forecast error decreased with the start of forward guidance.

Significant coefficients are printed in bold, with * significance at the 5% level and ** significance at the 1% level.
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Table 2 Changes in survey (CE) forecast performance: New Zealand

Benchmark
Panel A: Absolute errors
Maturity, horizon RW AU CA UK
n=3m. h=3m -0.104 -0.294 -0.033 -0.514+*
’ (0.114) (0.202) (0.204) (0.162)
=3m. h=12m 0.226 0.949* 1.004* -0.203
’ (0.322) (0.467) (0.435) (0.293)
m=10y, h=3m 0 -0.062 -0.066 -0.266
’ (0.056) (0.12) (0.111) (0.139)
m=10y, h=12m -0.071 0.644** -0.018 0.235
’ (0.141) (0.190) (0.204) (0.139)
Panel B: Squared errors
Maturity, horizon RW AU CA UK
=3m. h=3m -0.367 —0.466 -0.023 -0.731*
’ (0.313) (0.385) (0.415) (0.321)
h=3m. h=12m —-0.493 2.364 3.108 -0.272
’ (1.090) (1.485) (1.621) (0.939)
m=10y, h=3m -0.079 —0.18 -0.150 -0.473*
’ (0.077) (0.225) (0.184) (0.214)
m=10y, h=12m -0.194 1.864** -0.109 0.582
’ (0.318) (0.579) (0.408) (0.323)

Note: The table reports estimates of £ and the corresponding standard error in parentheses from the equation

= L(et]; i)™ L(elk, mn) =+ BDum’ + &, for j=NZ. The left hand side variable is the difference in the loss

function of the CE forerast errors for New Zealand interest rates relative to loss function for benchmark %, for a

d’t

t.m,h

given maturity m and horizon A. For the benchmark, we use the naive random walk forecast errors (k=RW) for New
Zealand interest rates as well as the CE forecast errors for three non-forward guidance countries, Australia (k=AU),

Canada (k=CA) and the United Kingdom (k=UK). In Panel A, the forecast error loss function L(.) is the absolute

value of the forecast error, in panel B it is the squared forecast error. We do the regression for two interest rates, the
3-month bill rate (m=3m) and 10-year bond rate (im=10y), at two forecast horizons, 3 months (h=3m) and 12 months

(h=12m). Dun? takes a value of 1 for the period of forward guidance (1997:12- ) in New Zealand and zero
elsewhere. A negative value of f implies CE forecast performance for New Zealand improved with the start of

forward guidance relative to the benchmark used. Significant coefficients are printed in bold, with * indicating
significance at the 5% level and ** significance at the 1% level.
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Table 3 Changes in survey (CE) forecast performance: Norway

Benchmark
Panel A: Absolute errors
Maturity, horizon RW AU CA UK
n=3m. h=3m -0.161 -0.303* -0.121 -0.191
’ (0.096) (0.137) (01.42) (0.116)
=3m. h=12m —0.600%* -0.863* -0.275 -0.532
’ (0.210) (0.344) (0.383) (0.320)
m=10y, h=3m 0 0.062 —-0.005 -0.052
’ (0.051) (0.092) (0.062) (0.059)
m=10y, h=12m 0.010 -0.213 —-0.146 -0.290*
’ (0.129) (0.159) (0.087) (0.133)
Panel B: Squared errors
Maturity, horizon RW AU CA UK
n=3m. h=3m -0.39 -0.602* -0.236 -0.418
’ (0.371) (0.293) 0.332) (0.242)
=3m. h=12m -2.479% -3.267* -1.319 -2.300
’ (0.974) (1.445) (1.461) (1.166)
m=10y, h=3m 0.020 -0.057 -0.029 -0.056
’ (0.053) (0.126) (0.056) (0.061)
m=10y, h=12m —0.059 -0.564 —0.341* -0.570*
’ (0.210) (0.322) (0.157) (0.245)

Note: The table reports estimates of £ and its standard error in parentheses from the equation
d’* =L )~ L(e' )=a+ BDum’ +¢&,, for j=NW. The left hand side variable is the difference in the loss

t,m,h
function of the CE forecast errors for Norwegian interest rates relative to loss function for benchmark %, for a given
maturity m and horizon A. For the benchmark, we use the naive random walk forecast errors (k=RW) for Norwegian
interest rates as well as the CE forecast errors for three non-forward guidance countries, Australia (k=AU), Canada
(k=CA) and the United Kingdom (k=UK). In Panel A, the forecast error loss function L(.) is the absolute value of
the forecast error, in panel B it is the squared forecast error. We do the regression for two interest rates, the 3-month
bill rate (m=3m) and 10-year bond rate (m=10y), at two forecast horizons, 3 months (h=3m) and 12 months
(h=12m). Dun? takes a value of 1 for the period of forward guidance (2005:11- ) in Norway and zero elsewhere. A
negative value of 4 implies CE forecast performance for Norway improved with the start of forward guidance

relative to the benchmark used. Significant coefficients are printed in bold, with * indicating significance at the 5%
level and ** significance at the 1% level.
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Table 4 Changes in survey (CE) forecast performance: Sweden

Benchmark
Panel A: Absolute errors
Maturity, horizon RW AU CA UK
n=3m. h=3m -0.107 -0.101 0.122 —0.003
’ (0.095) (0.102) (0.114) (0.087)
=3m. h=12m —0.837%* -0.522 -0.260 —0.343
’ (0.168) (0.298) (0.311) (0.204)
m=10y, h=3m 0.080 0.96 0.082 -0.02
’ (0.061) (0.78) (0.084) (0.079)
m=10y, h=12m 0.236 -0.140 -0.270 -0.189
’ (0.129) (0.148) (0.146) (0.119)
Panel B: Squared errors
Maturity, horizon RW AU CA UK
=3m. h=3m -0.384 -0.161 0.313 -0.034
’ (0.362) (0.197) (0.278) (0.105)
n=3m. h=12m —2.684%* -1.839 -0.091 -1.12
’ (0.846) (1.218) (1.191) (0.679)
m=10y, h=3m 0.157 0.058 0.169 0.048
’ (0.107) (0.122) (0.129) (0.133)
m=10y, h=12m 0.285 -0.450 -0.746* -0.539
’ (0.260) (0.339) (0.334) (0.293)

Note: The table reports estimates of £ and the corresponding standard error in parentheses from the equation
d’* =L )~ L(e! ) = O+ BDum’ + ¢, for j=SW. The left hand side variable is the difference in the loss

t,m,h
function of the CE forecast errors for Swedish interest rates relative to loss function for benchmark k, for a given
maturity m and horizon A. For the benchmark, we use the naive random walk forecast errors (k=RW) for Swedish
interest rates as well as the CE forecast errors for three non-forward guidance countries, Australia (k=AU), Canada
(k=CA) and the United Kingdom (k=UK). In Panel A, the forecast error loss function L(.) is the absolute value of
the forecast error, in panel B it is the squared forecast error. We do the regression for two interest rates, the 3-month
bill rate (m=3m) and 10-year bond rate (m=10y), at two forecast horizons, 3 months (h=3m) and 12 months
(h=12m). Dun? takes a value of 1 for the period of forward guidance (2007:02- ) in Sweden and zero elsewhere. A
negative value of £ implies CE forecast performance for Sweden improved with the start of forward guidance

relative to the benchmark used. Significant coefficients are printed in bold, with * indicating significance at the 5%
level and ** significance at the 1% level.
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Table 5 Changes in survey (CE) forecast performance: United States

| RW | AU \ CA UK
Panel A: Absolute errors
bl BB B | B | BB | B | B
m=3m, —0.297#% | 0.081%* 0.102 -0.120 0.124 0.153 -0.017 -0.073
h=3m (0.086) (0.027) (0.083) (0.830) (0.091) (0.084) (0.083) (0.091)
m=3m, -1.268** | 0.426** 0.501* 0.038 0.169 0.119 -0.047 -0.279
h=12m (0.134) (0.124) (0.221) (0.358) (0.178) (0.221) (0.210) (0.199)
m=10y, 0.019 0.032 0.077 0.155 -0.051 0.141* 0.045 0.101
h=3m (0.074) (0.059) (0.064) (0.117) (0.065) (0.056) (0.062) (0.064)
m=10y, 0.131 0.422 0.340%* 0.460* | -0.366%* 0.145 0.060 0.210
h=12m (0.187) (0.226) (0.122) (0.225) (0.097) (0.098) (0.116) (0.114)
Panel B: Squared errors
m=3m, —0.221%% | 0.070* 0.132 0.010 0.344* 0.362* 0.033 -0.013
h=3m (0.076) (0.034) (0.146) (0.150) (0.167) (0.165) (0.171) (0.175)
m=3m, =3.014** 0.224 1.218 0.535 0.419 0.316 -0.647 -0.842
h=12m (0.470) (0.270) (0.875) (1.003) (0.544) (0.572) (0.690) (0.692)
m=10y, 0.015 0.090 0.181 0.215 -0.009 0.240* 0.085 0.216
h=3m (0.055) (0.098) (0.101) (0.190) (0.087) (0.104) (0.095) (0.116)
m=10y, 0.095 0.759* 1.120%* | 1.454%* | -0.666** 0.377 0.026 0.498*
h=12m (0.243) (0.372) (0.339) (0.462) (0.243) (0.215) (0.215) (0.252)

Note: The table reports estimates of £ and S, and the corresponding standard errors in parentheses from the

equation dff‘:,fh =a+ S Dum” + ﬂzDum:” +¢,, for the United States (US). The left hand side variable is the

difference in the loss function of the CE forecast errors for U.S. interest rates relative to the benchmark k, for a given
maturity m and horizon k. For the benchmark, we use the naive random walk forecast errors (k=RW) for United
States interest rates as well as the CE forecast errors for three non-forward guidance countries, Australia (k=AU),
Canada (k=CA) and the United Kingdom (k=UK). In Panel A, the forecast error loss function L(.) is the absolute

value of the forecast error, in panel B it is the squared forecast error. We do the regression for two interest rates, the
3-month bill rate (m=3m) and 10-year bond rate (m=10y), at two forecast horizons, 3 months (A=3m) and 12 months
(h=12m). pum takes a value of 1 for the first period of U.S. forward guidance (2003:08-2005:12) and zero

elsewhere, Dum’* takes a value of 1 for the second period of U.S. forward guidance (2007:12- ) and zero elsewhere.
A negative value of f or f, implies CE forecast performance for U.S. rates improved in the first or second forward

guidance period respectively, relative to the benchmark used. Significant coefficients are printed in bold, with *
indicating significance at the 5% level and ** significance at the 1% level.
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Table 6 Changes in survey (CE) forecast convergence for New Zealand, Norway and
Sweden

Panel A: New Zealand
Maturity, horizon AU CA UK
=3m. h=3m -0.015%* -0.072%* -0.078**
’ (0.004) (0.026) (0.019)
h=3m. h=12m -0.002 -0.238* -0.140%*
’ (0.005) (0.109) (0.050)
m=10y, h=3m -0.011* -0.021%* -0.040%*
’ (0.005) (0.004) (0.007)
m=10y, h=12m -0.014* -0.037%* -0.059%*
’ (0.007) (0.006) (0.009)
Panel B: Norway
Maturity, horizon AU CA UK
=3m. h=3m -0.001 -0.144%* -0.117%*
’ (0.010) (0.044) (0.033)
=3m. h=12m 0.012 -0.527% -0.264%*
’ (0.025) (0.233) (0.100)
m=10y, h=3m 0.012* 0.005 -0.015*
’ (0.005) (0.005) (0.006)
0.012 0.002 -0.026
m=10y, h=12m (0.011) (0.008) (0.015)
Panel C: Sweden
Maturity, horizon AU CA UK
=3m. h=3m 0.090%** -0.102%** -0.063**
’ (0.029) (0.026) (0.018)
n=3m. h=12m 0.255% -0.498* -0.127*
’ (0.119) (0.193) (0.055)
m=10y, h=3m 0.036** 0.023%* -0.004
’ (0.008) (0.006) (0.005)
0.044** 0.031%* -0.014
m=10y, h=12m (0.013) (0.010) (0.008)

Note: The table reports estimates of  and its standard error in parentheses from the equation

=%+t }/IDum‘i + @, for j=NZ (Panel A), j=NW (Panel B) and j=SW (Panel C). The

left hand side variable is the difference between the cross-sectional standard deviation of the CE forecast errors of
country j and the cross-sectional standard deviation of the CE forecast errors of non-forward guidance country k,
with k=AU, CA, UK for a given interest rate maturity m and forecast horizon 4. We do the regression for two
interest rates, the 3-month bill rate (m=3m) and 10-year bond rate (m=10y), at two forecast horizons, 3 months
(h=3m) and 12 months (h=12m). Dum’ takes a value of 1 for the period of forward guidance in country j and zero
elsewhere. A negative value of y implies CE interest rate forecasts for country j converged with the start of forward

—CSI’lk

t,m,h

. .
dc’"t =csn’

t,m,h t,m,h

guidance relative to those forecasts in country k. Significant coefficients are printed in bold, with * indicating
significance at the 5% level and ** significance at the 1% level.
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Table 7 Changes in survey (CE) forecast convergence: United States

AU CA

Mawry, |- , g #, V4 #,

m=3m, -0.163 0.656%* -0.158 0.359 -0.154 0.420
h=3m (0.198) 0.241) (0.186) (0.226) (0.187) (0.222)
m=3m, -0.280 3.335% -0.329 1.879 -0.263 2.617%
h=12m (0.428) (1.160) (0.403) (0.992) (0.405) (1.073)
m=10y, 0.014%* 0.049%** -0.008* 0.022%% 0.006 -0.011
h=3m (0.004) (0.007) (0.004) (0.007) (0.004) (0.006)
m=10y, 0.025:%%* 0.104%* -0.019* 0.075%%* 0.021%*%* 0.006
h=12m (0.007) (0.011) (0.006) (0.008) (0.006) (0.011)

Note: The table reports estimates of % and % and their standard errors in parentheses from the equation

us,k __ us
dc., =csn’,

t,m,h

difference between the cross-sectional standard deviation of the CE forecast errors of the U.S. and the cross-

k
- Csnt,m,h

=%, + ¥, Dum + y,Dum;’ + @, for the United States. The left hand side variable is the

sectional standard deviation of the CE forecast errors of non-forward guidance country k, with k=AU, CA, UK for a

given interest rate maturity m and forecast horizon 4. We do the regression for two interest rates, the 3-month bill
rate (m=3m) and 10-year bond rate (m=10y), at two forecast horizons, 3 months (2=3m) and 12 months (h=12m).
Dun? takes a value of 1 for the period of forward guidance in country j and zero elsewhere. py

takes a value of 1

for the first period of U.S. forward guidance (2003:08-2005:12) and zero elsewhere, Dunt* takes a value of 1 for the

second period of U.S. forward guidance (2007:12- ) and zero elsewhere. A negative value of y ory, implies CE

forecasts for U.S. interest rates converged in the first or second forward guidance period respectively, relative to the

those in benchmark countries. Significant coefficients are printed in bold, with * indicating significance at the 5%
level and ** significance at the 1% level.
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Figure 1: 12-Month-Ahead Absolute Forecast Errors of the 3-Month Bill Rate

Figure 1: New Zealand
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