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Abstract

This paper conducts a comparative analysis of the performances of the forward
guidance strategies adopted by the Reserve Bank of New Zealand, the Norges
Bank and the Riksbank, with the aim to gauge whether forward guidance via
publication of an own interest rate path enhances a central bank’s ability to steer
market expectations. Two main results emerge. First, we find evidence that all
three central banks have been highly predictable in their monetary policy decisions
and that long-term inflation expectations have been well anchored in the three
economies, irrespective of whether forward guidance involved publication of an
own interest rate path or not. Second, for New Zealand, we find weak evidence that
a publication of a path could potentially enhance a central bank’s leverage on the

medium term structure of interest rates.

Keywords: Monetary policy, transparency, central bank communication, forward

guidance, term structure of interest rates

JEL Classification: E40, E43, E52
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Non-Technical Summary

The perceived primary advantage of publishing an own interest rate path is that
it would enhance the central banks ability to steer expectations, thereby enhancing the
predictability of monetary policy, the anchoring of inflation expectations and the
leverage of monetary policy over longer term interest rates. In order to assess this
hypothesis, we perform two types of comparative analyses focusing on the incidence
of monetary policy surprises and their effects on longer term bond yields. First, a
comparative analysis is conducted for the Reserve Bank of New Zealand (RBNZ) and
the Swedish Riksbank over a sample period where the RBNZ but not the Riksbank
published an own interest path, while otherwise both central banks operated under
fairly similar conditions and policy frameworks. Second, we perform a comparative
analysis for the Norges Bank over two different sub-samples periods, where an

interest rate path was published in the second sub-sample but not in the first.

Two main results emerge. First, we find evidence that all three central banks
have been highly predictable in their monetary policy decisions and that long-term
inflation expectations have been well anchored in the three economies, irrespective of
whether forward guidance involved publication of an own interest rate path or not.
Second, for New Zealand, we find weak evidence that a publication of a path may
potentially enhance a central bank’s leverage on the medium term structure of interest

rates.
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1 I ntroduction

Over the past decade central banks around the world have gradually moved towards
establishing more transparency in their conduct of monetary policy, see Dincer and
Eichengreen (2007) and Geraats (2008). In particular, increasing emphasis is being
given to effective communication of the prospective future course of monetary policy.
The standard practice amongst central banks is to provide forward guidance via a
projection or forecast of their goal variables (mainly inflation and real economic
growth) and other standard channels, such as press conferences, statements and
speeches. A few inflation-targeting central banks have gone one step further and give
quantitative forward guidance by publishing their own projection or forecast of the
future path of policy rates. This practice is currently pursued by four inflation
targeters, the Reserve Bank of New Zealand (since 1997), Norges Bank (since 2005)",
the Swedish Riksbank (since 2007), and the Czech National Bank (since 2008). The
vast majority of central banks, in particular the leading non-inflation targeting central
banks, the Federal Reserve, the ECB and the Bank of Japan, but also the Bank of
England as one of the leading inflation targeting central banks,” have so far decided

against publishing an own interest rate path.

From a theoretical point of view, the main argument brought up in favour of
publishing an own interest rate path by the central bank is that it would enhance the
central bank’s ability to manage expectations and thereby facilitate the transmission
of monetary policy (Woodford 2005, Svensson 2006 and 2008, Rudebusch and
Williams 2008). This is also the primary perceived advantage of publishing an own
interest rate path from the perspective of central banks that have adopted this tool
(Rosenberg 2007, Gjedrem 2006). More specifically, it is held that by publishing an
own interest rate path, a central bank can in principle steer expectations and thereby

enhance the effectiveness of monetary policy in a number of ways:

(1) by steering market expectations of near-term policy rate decisions,
publication of an own interest rate path can enhance the predictability of
monetary policy, i.e. help to avoid policy surprises and thereby reduce

financial market volatility;
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(i1) publishing a policy rate path may help to signal the central bank's
commitment to maintain price stability, and thus lead to a better anchoring of
long-term inflation expectations; and

(i11) announcing a policy path may enhance the central bank's leverage over
medium and longer-term interest rates by enabling it not only to change the
current level of policy rates but also to quantitatively signal changes in the

prospective future path of policy rates.

These are, in principle, testable hypotheses. (i) implies that monetary policy surprises,
i.e. the deviations between the prior market expectation and the outcome of a policy
rate decision, are on average smaller when the central bank publishes an interest rate
path. (i1) should imply lower responsiveness of longer-term interest rates to incoming
macroeconomic news and monetary policy surprises. Finally, (iii)) would imply that
the central bank can have a stronger influence on medium and longer term yields by
being able to quantitatively shape market expectations of the future path of policy

rates.

The bulk of the empirical literature on the effects of central bank transparency and
communication on monetary policy effectiveness is focused on the world’s leading
central banks and only a very few studies address the implications of the publication
of the central bank’s own interest rate path.” For reasons of sample length, these
studies exclusively focus on the Reserve Bank of New Zealand (RBNZ) and Norges
Bank.* Some of these studies have also touched upon the issues examined in this
paper, namely quantitative forward guidance and the effect on (i) predictability, (ii)
anchoring of long-term inflation expectations and (iii) potential leverage on the term
structure of interest rates. Regarding the effects of quantitative forward guidance on
predictability, there is some evidence suggesting that publication of an interest rate
path reduces the volatility of short-term interest rates, implying that it may have
enhanced predictability (Holmsen et al. 2008 and Ferrero and Secchi 2007).
Concerning the anchoring of inflation expectations, there is only one study on New
Zealand (Drew and Karagedikli 2008) which finds that the impact of monetary policy
surprises diminishes at longer horizons, which is interpreted as implying that inflation
expectations are well anchored. However, it remains open what role the publication of

an interest rates path plays in this result.® A number of studies have explored the
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implications of the RBNZ’s quantitative forward guidance on monetary policy
leverage over short- to medium-term market interest rates (Archer 2005, Ferrero and
Secchi 2007, Moessner and Nelson 2008). The results suggest that RBNZ’s policy
path surprises do have a positive but weak effect on market interest rates. This
evidence is, however, not informative with regard to the question if a release of an
interest rate path enhances a central bank’s leverage over market interest rates, as such
an assessment would require a comparison with other central banks that do not

publish such a path.

This brief review of the existing empirical literature reveals that the incremental
impact of publishing an own interest rate path on the three different aspects of policy
effectiveness highlighted above has so far not been addressed in a consistent manner.
The contribution of this paper is to fill this gap by developing a comparative approach
for testing all three of the above stated hypotheses, based on a consistent analytical
framework. The main challenge in this regard is to design appropriate comparisons in
order to be able to assess the incremental effect of communicating policy intentions
by means of an interest rate path. One possible way is to compare two central banks
which operate under similar monetary policy frameworks but differ in the sense that
one of them is publishing a policy rate path and the other not. Another possible way is
to compare the performance of one central bank over two different periods in which
the policy framework was similar except that a policy rate path was published in one

period but not in the other.

In the following we perform both types of comparison. First, a comparative analysis is
conducted for the RBNZ and the Swedish Riksbank over the period March 1999
(when the RBNZ switched from an MCI targeting framework to an operational
framework centred on steering the overnight cash rate) to February 2007 (when the
Riksbank first published an own interest rate path). Over this sample period the
RBNZ regularly published an own interest rate forecast, while the Riksbank published
an inflation forecast but not an interest rate forecast. Otherwise both central banks
operated under fairly similar conditions and policy frameworks: Both central banks
operate in a small open economy environment and have policy frameworks

characterised by direct inflation targeting’ and a high degree of transparency,® and
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their forecasts are released (via their regular publications) on days when monetary
policy decisions are also taken. The latter is important for our analysis of hypothesis
(iii) as we explain in more detail below. The lack of coincidence of the forecast
release and monetary policy decisions is also the reason why other leading inflation
targeting central banks, most notably the Bank of England, are excluded from the

analysis.

Second, we also perform a comparative analysis for Norges Bank over two different
periods, covering the periods March 2001 to October 2005 and November 2005 to
June 2007. The start and end points of the two samples are determined by Norges
Bank's switch from exchange rate to inflation targeting in March 2001,” the first
publication of an own policy rate forecast (in addition to the inflation forecast) in
November 2005 and the outbreak of the global financial turmoil in June 2007. As
described in more detail below we derive monetary policy surprises from money
market interest rates. Since the financial market turmoil led to an unprecedented
increase in the level and the volatility of risk premia in money market rates from July
2007, these rates became an unreliable gauge of market expectations of future policy

rates.

The empirical analysis of the paper is based on daily data and focuses on monetary
policy ‘news’ or ‘surprises’, i.e. the unexpected part of an announced change in the
monetary policy stance. The focus on the surprise components is motivated by the
insight that financial asset prices are forward-looking and should therefore only
respond to unexpected monetary policy (or any other macroeconomic)
announcements. Following Gilirkaynak et al. (2007), two types of monetary policy
surprises are identified: target and path surprises. The former quantifies to what extent
market participants have been able to anticipate the actual outcome of an interest rate
decision (based on the change in short-term interest rates surrounding the policy
decision) whereas the path surprise gauges the surprise component embedded in the

forward-looking guidance (derived from one year ahead implied forward rates ).

After deriving target and path surprises, we move on to test hypotheses (i) to (iii). The

first hypothesis is assessed on the basis of straightforward descriptive analysis. To this
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end, we compare the magnitude of target and path surprises across the three
economies. The second hypothesis, the anchoring of yield curves, is tested by
estimating the effect of monetary policy surprises as well as of a number of key pieces
of domestic and global (i.e. US and euro area) macroeconomic news on long-term
government bond yields across three maturities (five and ten-year spot yields and the
five-year forward rates expected to prevail in five years’ time). The third hypothesis,
to what extent announcement of a policy path enhances the central bank's leverage
over longer-term interest rates, is tested by examining whether the medium and long-
term yield effect of path surprises is stronger on the days when the central bank
publishes its interest rate path forecast or not. This part of the analysis benefits from
the fact that all three central banks under investigation pursue the practice of releasing
their forward guidance, i.e. their Inflation or Monetary Policy Reports with their

forecasts, on days when monetary policy decisions are also taken.

The main findings of the paper are the following. First, we find that all three central
banks have been highly predictable in their monetary policy decisions and that long-
term inflation expectations have been well anchored in the three economies,
irrespective of whether forward guidance involved publication of an own interest rate
path or not. The first comparative analysis reveals that monetary policy surprises are
found to be of similar magnitude for both the RBNZ and the Riksbank, and that there
is no evidence that long-term yields are better anchored in New Zealand than in
Sweden. The sub-sample analysis for Norges Bank reveals that policy surprises have
become smaller after November 2005, when Norges Bank started to publish an
interest rate path. This latter period was, however, also characterised by very low
volatility in the global economy and financial markets in general, which might also
have contributed to lower policy surprises. Regarding long-term inflation expectations
in Norway, there is no evidence that they have been better anchored after November
2005 than before. These findings suggest that if the central bank already operates
under a monetary policy framework characterised by a clearly defined price stability
objective and a high degree of transparency, publication of an interest rate path does
not appear to enhance the short-term predictability of monetary policy or the

anchoring of long-term inflation expectations.
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The second main finding, obtained from the comparison between the RBNZ and the
Riksbank, is that the publication of an interest rate path appears to increase the
sensitivity of medium term bond yields to forward-looking monetary policy news and
to reduce the sensitivity of bond yields to news about the current policy stance. In
New Zealand, five-year bond yields are found to respond more weakly to the target
surprise and substantially more strongly to the forward looking path surprise on the
days when the RBNZ publishes its interest rate path. In contrast to this, bond yields in
Sweden are not found to have responded differently to monetary policy surprises on
the days when the Riksbank published its report with the inflation forecast. This
empirical finding suggests that explicit quantitative guidance, in the form of the
publication of an interest rate path, may potentially enhance a central bank's leverage

on the medium term structure of interest rates.

The remainder of the paper is structured as follows: Section 2 briefly discusses a few
conceptual issues of central banks' own interest rate forecasts, namely how they are
constructed and presented, what they mean and how they are related to market
expectations of future policy rates. Section 3 describes the data and the construction
of monetary policy and macro surprises. Section 4 presents the empirical results and

Section 5 concludes.

2 Central banks' policy rate forecasts. conceptual issues
This section briefly discusses a few conceptual issues which it is useful to clarify
before embarking on the empirical analysis. We start by briefly describing how

central banks construct an own interest rate path forecast.

Since June 1997, the RBNZ has published a forecast for the 90-day bill rate as well as
for the inflation rate and other key macroeconomic variables together with its
Monetary Policy Statement (MPS), four times a year. The primary tool for the
construction of the RBNZ's macroeconomic projections is the Forecasting and Policy
System (FPS), a large macroeconomic model comprising more than 200 equations.
While the published projections are model-based, they also incorporate judgemental
adjustments reflecting the views of the staff, the advisory Monetary Policy Committee

and ultimately the Governor. After convergence to a baseline projection has been
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achieved in an iterative process, the MPS with the central projections is eventually
released under the authority of the Governor. The interest rate path and the other

macroeconomic projections are published without confidence or uncertainty bands.

Since November 2005, Norges Bank has published a forecast of its sight deposit rate
with confidence bands together with its Monetary Policy Report, three times a year.
Prior to that, Norges Bank published an inflation forecast which was constructed on
the basis of the assumption of first constant interest rates (from March 2001 until mid
2003) and then market interest rates. Before publishing an explicit forecast of the
policy rate path up to three years ahead, Norges Bank published from summer 2004 a
‘strategy interval’ for the policy rate four months ahead. The construction of the
interest rate path and the forecasts of key economic variables are based on several
macroeconomic models, a core model and a number of smaller models. In addition,
Norges Bank also takes into account current statistics as well as information provided
by its regional network and judgemental adjustments. The confidence bands of the

interest rate forecast are calculated on the basis of the core model.

The Swedish Riksbank has published a forecast of its repo rate with confidence bands
together with its Monetary Policy Report, three times a year since February 2007.
Before that, the Riksbank initially used to condition forecasts on the assumption of a
constant interest rate (CIR). From October 2005, the Riksbank gave more prominence
to projections based on market interest rate assumptions (MIR) relative to those based
on constant interest rate assumptions (CIR) which were included only as an

alternative scenario in the Inflation Report.

The Riksbank’s forecasts are constructed on the basis of both formal models and
expert assessment. On the model side, both models based on economic theory,
notably a general equilibrium model of the Swedish economy called RAMSES, and
more statistically oriented models are used. The model forecasts are then examined by
the sector experts on the basis of common sense and aspects of reality which the
models are unable to capture. The experts' assessment and the results of the models
then serve as the basis for the main scenario. The Riksbank publishes the main

scenario together with uncertainty bands, which are calculated from historical forecast
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errors for implied forward rates with an adjustment for the systematic forecast error in

order to capture the existence of risk premia.

Figures 1a to 1c show how the RBNZ, Norges Bank and the Riksbank present their
interest rate forecasts respectively in their regular reports. The figures reveal that the
policy rate is forecast approximately two years ahead, reflecting the time horizon over
which the inflation target is attempted or required to be met. While the RBNZ
publishes only the point forecast, Norges Bank and the Riksbank publish the point
forecast together with fan charts in order to visualise the uncertainty surrounding the

forecast.

[Figures la-c near here]

As is always stressed in the public communications of path-publishing central
banks,'® a published interest rate path is not a promise by the central bank. Rather, it
is the central bank’s best guess, or forecast, at the time of the publication of the
forecast, of the future path of policy rates, conditional on the information available up
to that date. Obviously, unforeseeable future developments will yield ex post a policy
rate path which may look quite different form the expected paths that have previously
been published. This becomes evident when we compare the RBNZ's track record of
published interest rate paths with the one that was actually delivered, displayed in
Figure 2. To put the volatility of the RBNZ's policy path forecast into perspective, we
show in Figure 3 the vintage of market expectations of the Riksbank’s policy rate
(measured by implied forward rates) together with the realised policy rate path. As
seen in the figure, market forecasts are also volatile and not very precise in predicting
future policy rates. Yet, this does not imply that markets and central banks are poor
forecasters of the future policy rate, it merely shows that they change their mind as the

facts change.""

[Figures 2, 3 near here]
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In this context, it is also important to point out that the central bank's forecast of the
policy rate path and implied market expectations do not need to (and usually do not)
accord with each other, since markets and the central bank may have different
assessments of the macroeconomic outlook. Indeed, path-publishing central banks
commonly acknowledge that the alignment of market expectations with their forecast

is neither to be expected nor desirable.

However, discrepancies between the central bank’s forecast and market forecasts can
at times be picked up as an issue in the financial press. Such a discrepancy was
particularly significant when the Riksbank began to publish an interest rate path on 15
February 2007. In the Monetary Policy report, the Riksbank stated that ‘The
Riksbank's current assessment is that the repo rate needs to be raised by a further 0.25
percentage points in February and by another 0.25 percentage points during the
coming six months. There could then be a pause before it is time for a further
increase.” The release of the interest rate path attracted much attention in the media as
the path implied a much more accommodative monetary policy than that anticipated
by the markets. As a result, market rates shifted down after the report’s publication.
However, market participants did not revise down the expected repo-rate path fully,
leaving a noticeable gap between the implied forward rates and the Riksbank's path
over the one to three year horizon, see Figure 4. The Riksbank's Deputy Governor,
Irma Rosenberg, commented in a speech on the reactions to the publication of the
Riksbank's own interest rate path in February 2007. The Deputy Governor played
down the apparent differences between the markets’ and the Riksbank’s view about
the future interest rate path: ‘The fact that other agents make their own assessments of
how the interest rate will develop is essentially very positive. One of the arguments
put forward against a central bank presenting its own forecast for the interest rate path
was that the agents in the financial market would then stop making their own analyses
of interest rate developments. However, these misgivings have proved unjustified.’

(Rosenberg, 2007).

[Figure 4 near here]
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3 Data and surprises
Deriving monetary policy surprises

The earlier literature which has gauged market reactions to the publication of central
banks' interest rate paths has in general approached this issue by regressing asset price
reactions on the surprise component embedded in the published path. The monetary
policy surprise components have been derived in different ways. For instance, Archer
(2005) defined the expected changes in the central bank's projection as the change in
the market yield curve over the period starting three days after the previous projection
until 5 minutes before the release of the new projection. The surprise component was
then derived as the difference between the actual change in the projection and the
expected change component. Ferrero and Secchi (2007) defined the monetary policy
surprise in a similar manner but used daily data instead of intraday prices. Moessner
and Nelson (2008) took yet another approach and derived two types of surprises.
Their first proxy used the interest rate futures rate on the day prior to the publication
of the forecast as the expected component and the second employed the previous
central bank forecast made a quarter ago. Although useful, these approaches to
deriving the surprise component cannot distinguish whether a monetary policy
surprise results from the actual monetary policy decision deviating from analysts’

expectations or from the published path not being in line with market expectations.

To try to capture and disentangle what is driving the overall surprise this paper
defines both so-called “target surprises” and “path surprises” for Sweden, Norway and
New Zealand. There are in general two approaches to extracting target surprises —
survey based or financial market based measures. There are pros and cons for both.
Survey based expectations are usually collected a few days before the monetary
policy announcements and, as a result, any news or events taking place between the
collection day and the decision day are not reflected in the surveys. Another argument
against surveys is that investors do not ‘put their money where the mouth is’. On the
other hand, analysts’ expectations are publicly available, and an analyst would run a
reputation risk if his or her estimate systematically missed the actual outcome. An
argument in favour of surveys is that survey estimates should in theory reflect
investors ‘true’ expectations. This is contrary to expectations derived from financial

markets where risk-premia can drive a wedge between the observed and true

ECB

Working Paper Series No 1098
October 2009




ECB

expectations. On the other hand, expectations from financial asset prices, apart from
being derived from real bets by investors, are timely and can be extracted only

minutes before the release of the monetary policy decision.

Most studies on asset price reactions to monetary policy news have been conducted
on economies where monetary policy expectations are easily available for long time
periods (the United States, the euro area and the United Kingdom). However, as
concerns the countries examined in this study - Sweden, Norway and New Zealand —
data availability is more problematic. In particular, survey based expectations are
available only for the past few years (Bloomberg survey data are available for New

Zealand from 2001 and for Sweden and Norway from 2003).

In order to use consistent data for the entire time series, we derive target surprises
from financial markets for all countries. Daily changes (surrounding the actual
decisions) in domestic 1-month interbank rates are used to proxy for the surprise. In
more detail, we employ the 1-Month Stibor (Stockholm Interbank Offered Rate) rates
listed at 11:05 a.m. for Sweden, the 1-Month Oslo Interbank Offer Rate (Oibor) set at
noon each day for Norway and the 30-day bank bill yield also set at noon for New
Zealand. Interbank rates normally tend to be good approximations of short-term risk-
free rates. The information content can however be distorted during periods of
extreme financial stress. For instance the turmoil that got underway in July 2007
sparked a sharp upturn in interbank rate volatility. Our results should not be distorted
as this period of financial turbulence is outside of our sample. Over the sample under
consideration, monetary policy decisions in Sweden and New Zealand have on all
occasions been released earlier than the listing of interbank rates. Thus the
standardised Riksbank and RBNZ surprise for a monetary policy decision taking

place at day t is calculated as:

i —i
MP,j -
St J t—1 (1)
o
where SMP represents the standardised monetary policy surprise at day t for country j
(j=Sweden, New Zeal). i;'™, is the 1-month interbank rate at day t and o is the sample

standard deviation of the surprise components. Norges bank has throughout the
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sample announced their decisions no earlier than 14.00 (local time). As a result, the

. . . M - 1M -
surprise component for Norway is calculated as it —1¢ ~ ineq. 1.

One caveat regarding the use of bank rates is that they contain credit and liquidity risk
components which can distort the information content. However, it is reasonable to
assume that these components do not change substantially over very short periods of
time and, in general, target surprises derived from market-based measures tend to be
very similar to survey-based indicators. For the euro area and the US, the estimated
correlation coefficient between the two is 0.75 for the ECB target surprises, and 0.8
for the Fed target surprises, see Andersson (2007). To check the accuracy of the
market based data used in this study, Figures 5 to 7 show scatter plots of target
surprises using standard survey based data (when available) and the market based data

(as described above).

[Figures 5-7 near here]

As can be seen, the data points are scattered around the 45 degree line and the
coefficient of the regression line is very close to one. The strong similarities between
the two measures suggest that the market based measure should accurately capture the

investors' perceived surprise in the announced decision.

The second type of monetary policy surprises - path surprises - are intended to capture
news about revisions in the future path of policy. Methods of how to derive path
surprises were first developed by Giirkaynak et al. (2007). Later on, Brand et al.
(2006) and Andersson (2007) have applied slight variations of this method. This study
defines the Path Surprise (PS) as the component of the change in around one-year-
ahead three-months implied future swap rates surrounding the monetary policy
decision that is uncorrelated with the target surprise. In other words, the component of
the change in forward swap rates that cannot be explained by the target surprise is

defined as the PS:
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AIFR' = o + BTS* + PS! )

where AIFR represents the changes in the implied forward rates, 7S the target
surprises and PS the path surprises.

Extraction of macroeconomic data surprises

In order to increase the estimation efficiency and minimise omitted variable bias, the
surprise components of the most important macroeconomic releases are controlled for
in the regressions. Surprise components are constructed as the difference between the

official outcomes and the (median) forecasts obtained from surveys.'?

We included the most important domestic macro variables that were available for a
sufficiently long period of time: for New Zealand, CPI inflation, change in retail sales
and the unemployment rate; for Norway, CPI inflation, change in retail sales and the
unemployment rate; and for Sweden, CPI inflation, change in retail sales and the
unemployment rate and consumer confidence. In addition, many papers have found
that US news tend to move financial prices across the globe, see Andersson, Overby,
and Sebestyén (2009). To control for this market feature, five US macro surprises,
including CPI inflation, retail sales, non-farm payrolls, consumer confidence and ISM
are added to the domestic regressions. For Sweden and Norway we also include the
surprise component of the euro area HICP and the German IFO business climate
release, both of which have been found to be important movers of European bond
yields. Finally, a word of caution is warranted: even though we control for
macroeconomic data releases which over time tend to exert a significant impact on
bond yields, there are still market moving events that may influence bond yields. Such

events can be firms’ earnings releases, Treasury auctions, political events and so on.

Forward rates and benchmark bond yields

The following section evaluates the impact monetary policy surprises have on five
and ten-year government bond yields. As mentioned above, the path surprises in
equation (2) are derived as the components of the change in expected future short
rates surrounding the monetary policy decision that are uncorrelated with the target
surprises. This approach can, however, induce some endogeneity problems in the

regression statistics. To see this, the so-called expectation hypothesis states a link
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between short-term interest rates and long-term interest rates. This hypothesis is based
on the general proposition that expectations about future short-term interest rates

affect the current level of long-rates. Thus the n-period long term nominal interest rate

iattime ¢, i’ can be expressed as:

i 21/”[E(i1,z)+ E(il,t+l)“' E(il,z+n—1)]+9n,z 3)

where E; i 1s the one-period yield which markets, at time ¢, expect to prevail at time
t+i. 0 is the term premium paid on an instrument with maturity n. Thus, as short-term
interest rates are controlled by the central bank, monetary policy (in particular a
policy surprise) also has an impact on long-term interest rates. With respect to ten-
year bond yields, however, the endogeneity issue should be deemed relatively small
as it is derived from one small component in equation (3), namely the E;; component.
To account for this feature we add the five-year forward interest rate expected to
prevail in five years’ time to the dependent variables. These forward rates have the
additional advantage that they, at least in theory, should be unaffected by short-term
business cycle news. As a consequence, central banks usually monitor these forward
rates to gauge changes in market participants’ long-term growth and inflation

expectations.

The five and ten-year (and the forward) benchmark bond yields are derived from
Datastream, using the codes BMXX10Y and BMXXO05Y, where XX represents the

two digit country codes for New Zealand, Norway and Sweden.

4 Empirical Analysis

As mentioned in the introduction, the main aim of this paper is to evaluate the effects
of quantitative forward guidance provided by the RBNZ, the Riksbank and Norges
Bank. Three avenues are pursued; the first concerns the predictability of monetary
policy decisions, the second whether quantitative forward guidance has helped to
anchor long-term inflation expectations, and the third whether a move towards interest
rate path publication increases a central bank's leverage on the term-structure of
interest rates. We use descriptive statistics to evaluate the predictability issue while
regression analysis will be employed to tackle the two latter points. Throughout this

section we will employ identical samples for RBNZ and the Riksbank (covering the
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period January 1999 to January 2007). This enables us to compare two central banks
that share similar policy frameworks, but differ in the sense that the RBNZ's is more
explicit in its forward communication (via the publication of an own interest rate
path). For Norway, the sample is split before and after their decision to publish an
own interest rate path (in November 2005). Such a sample split helps to gauge to what
extent markets' reactions to Norges bank’s communication have changed after it

decided to publish its best guess about future policy rates.

(i) Does publication of an interest rate path enhance the short-term predictability of
monetary policy and help to avoid policy surprises?

Predictability is of the essence for a central bank because it enhances the effectiveness
of monetary policy. In this respect it is common to distinguish between short-term
predictability and long-term predictability. Short-term predictability is usually defined
as the degree to which the public is able to anticipate upcoming monetary policy
decisions. The longer term dimension of central bank predictability has more to do
with the fact that the public should be able to understand the central bank's monetary
policy framework (see ECB 2006 and Blattner et al. 2008 for a more thorough

discussion).

In this sub-section we focus on short-term predictability and make use of the above-
derived target and path surprises. Figure 8 shows the unconditional mean of both
target and path surprises for the three economies. As is evident from the rather low
level of target and path surprises, all three central banks have been successful in
communicating their monetary policy intentions in a transparent manner.
Furthermore, the target surprises are of similar magnitude for both RBNZ and the
Riksbank while RBNZ's path surprises, on average, have been slightly higher than
those of the Riksbank. This latter feature suggests that the RBNZ's decision to publish
its own interest rate path has not had any significant short-term predictability benefits,

at least in comparison to the Riksbank.

[Figure 8 near here]
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For Norges Bank, it seems that its short-term predictability improved after the
introduction of the interest rate path. In fact, both target and path surprises declined
significantly after November 2005. It should, however, be noted that the 2005 to mid-
2007 period was characterised by a tranquil financial market environment. Such a
favourable environment probably made it easier for market participants to anticipate

upcoming monetary policy decisions.

(ii) Does the introduction of an interest rate path help to anchor long-term inflation
expectations?

To examine to what extent the three central banks have been able to anchor long-term
inflation expectations we use a standard regression framework. The Fisher hypothesis
states that the yields offered on government bonds consist of three components, a real
rate component, an inflation expectation component and a premium demanded for
investing in longer term securities. The real rate component is, in turn, closely related
to an economy's economic growth prospects. By assuming that market participants’
economic growth expectations five to ten years into the future as well as the
term premia they demand over this horizon are broadly constant, changes in far-
ahead forward rates should be related primarily to revisions in long-term inflation
expectations, as seen through the eyes of investors (see Giirkaynak et al. 2005). Thus,
if monetary policy (and other macroeconomic) surprises are unable to significantly
move the yields onhis long-term horizon, this would provide evidence that market

participants long-term inflation expectations are well anchored."

To test this hypothesis we employ a standard exponential GARCH (EGARCH) model
proposed by Nelson (1991). This set-up is similar to previous studies investigating the
effect of monetary policy surprises and communication on market interest rates, e.g.
Ehrmann and Fratzscher (2007). We explore both mean and volatility effects of

. . . 14
monetary policy surprises and macro news surprises on five-year forward rates.

For completeness we also replicate this regression for five and ten year government

bond spot rates. The benchmark case estimates the following mean equation:

Ar, =a+ pAr,  +y, 1S, +y,PS, + DX, + ¢, 4)
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where Ar, represents daily changes in forward rates/benchmark bond yields, 7 is the
monetary policy target surprise, PS is the monetary policy path surprise and X is a

matrix containing domestic, US and euro area macro economic news.

The conditional variance equation is given by:

In(02) =@+ g |22l |2 4| 2 |4 g Ino? )+
0,4 a O,
b (512—1 )+¢,DM, +¢,DX, )

where DM is a dummy variable equal to one on days of monetary policy decisions
and zero otherwise and DX is a vector of dummies for the domestic, US and euro area
macro news (taking respectively the value one on days the news are revealed and zero
otherwise). Two main results can be seen in Table 1. First, target and path surprises,
across economies (and across samples in the case of Norway), have lower coefficient
values and lower significance for the implied five-year forward interest rates
compared to the five and ten-year spot yields. This suggests that long-term inflation
expectations have been relatively well anchored in the three economies over the

sample periods.

[Table 1 near here]

Second, this pattern also holds for the vast majority of domestic and foreign
macroeconomic news. An important market mover appears to be the surprise in US
non-farm payroll releases, which is found to significantly move bond yields for all
three economies, across maturities, except for Norway over the more recent sample
period. The fact that relatively few monetary policy surprises and macro news exert
significant influence on long-term forward rates contrasts with findings for the United
States found by Giirkaynak et al. (2005). The authors state that ‘our empirical results
are all consistent with a model that we present in which private agents' views of [US]
long-run inflation are not strongly anchored’ (page 425). One plausible explanation

for the contrasting results may be that all three economies included in this study have

Working Paper Series No 1098
October 2009



a clear inflation mandate which differs from the Federal Reserve's informal approach
to a long-run inflation objective. This explanation is also supported by Gilirkaynak et
al. (2006) who find evidence that Swedish and UK long-term inflation compensation
embedded in bond yields has been insensitive to economic news during the period

when the economies have operated under a clear inflation targeting mandate

(iii) Does quantitative guidance in the form of interest rate path publication improve
central banks' leverage over the term structure of interest rates?

When an interest rate path is released, financial markets are provided with detailed
quantitative information about the prospective future course of policy. One might
therefore conjecture that on these days markets may be more reactive to the forward
looking communication, which would imply that bond yields respond more strongly
to the path surprise. From a tactical central bank communication perspective, this
would open a way to exert a larger influence (i.e. greater leverage) on longer-term
bond yields. For instance, assume that a central bank wishes to steer bond yields in a
certain direction and that history has shown that they are able to ‘move the markets’
more when they publish a path. If that were the case, then the central bank would be
more successful in steering the markets by direct forward guidance rather than by

means of a speech or some other form of verbal guidance.

Owing to the limited number of interest rate paths published by Norges Bank between
November 2005 and June 2007, the assessment of this conjecture is based solely on a
comparative analysis of New Zealand and Sweden. To this end, we extend the
EGARCH model estimated in the previous sub-section by interacting the monetary

policy surprises with a dummy variable ng”"d

which is equal to one on days when an
interest rate path in the case of New Zealand and the inflation forecast in the case of
the Riksbank was released and zero on the occasions when the two central banks only

announced the interest rate decision.

Ar, =a+ pAr,_ + 3, TS, +y,TS,D/*“ + y.PS, + y,PS,D/*"" + DX, +¢&, (6)

If quantitative forward-looking guidance induces increased central bank leverage on
the term structure of interest rates, we would expect the coefficient on the dummy-
interacted path surprise to be positive and significant. The expected size and sign of

the coefficient of the dummy-interacted target surprise is not clear a priori. Obviously,
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the sample is relatively limited and the results should be interpreted accordingly.
There are 34 occasions for New Zealand when an interest rate forecast was released,

and 31 occasions for Sweden when an inflation forecast was released.

Table 2 reports the estimated coefficients for the monetary policy surprises. For New
Zealand we find that the effect of the path surprise is consistently larger when an
interest rate path was published (see Panel A). However, it is only significant for the
five year segment. The effect of the target surprise, on the other hand, is found to be
smaller, which could be interpreted as reflecting a shift in the bond markets' focus
from the very near term monetary policy stance (as captured by the target surprise) to
the more distant monetary policy outlook (as captured by the path surprise).”” The
coefficient estimates suggest that the RBNZ can potentially obtain an enhanced
leverage over medium term bond yields on the days when it publishes a policy rate
path, since the elasticity of the five year bond yield to the path surprise is almost twice
as large on these days as normally. For Sweden, interest rates do not show any extra
sensitivity on the days the Riksbank publishes its monetary policy report (see Panel
B). Overall, these findings provide some mild support for the notion that publication
of an interest rate path forecast may enhance the central bank’s leverage over

medium-term interest rates.

[Table 2 near here]

5 Conclusions

The perceived primary advantage of publishing an own interest rate path is that it
would enhance the central banks ability to steer expectations, thereby enhancing the
predictability of monetary policy, the anchoring of inflation expectations and the
leverage of monetary policy over longer term interest rates. This paper assesses
these hypotheses in the following ways. First, we test if the publication of an own
interest rate path can enhance the predictability of monetary policy, i.e. help avoid
policy surprises and thereby reduce financial market volatility. This is evaluated by
examining the size of the three central banks' target and path surprises. Second,
by examining the sensitivity of long-term domestic government bond yields (both
spot and forward) to derived path and target surprises, we are able to evaluate if the

publication of an interest rate path has anchored investors' long-term inflation
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expectations. Third, one of the main arguments in favour of publishing an interest rate
path is that it may improve the banks' leverage over the term structure of interest
rates. We test this issue empirically by examining whether the medium and long-term
yield effect of path surprises is stronger on the days when the central bank publishes
its interest rate path forecast or not. This part of the analysis benefits from the fact that
all three central banks under investigation pursue the practice of releasing their
forward guidance, i.e. their Inflation or Monetary Policy Reports with their forecasts,

always on days when also monetary policy decisions are taken.

The analysis is based on two comparisons: first, a comparative analysis for the RBNZ
and the Riksbank over a sample period were the RBNZ, but not the Riksbank
published an own interest rate forecast; and second, a comparative analysis for Norges
Bank over two different sub-samples, when an interest rate forecast was published in

the second sub-sample, but not in the first.

The main findings of the paper are the following. First, we find that all three central
banks have been highly predictable in their monetary policy decisions and that long-
term inflation expectations have been well anchored in the three economies,
irrespective of whether forward guidance involved publication of an own interest rate
path or not. The first comparative analysis reveals that monetary policy surprises are
found to be of similar magnitude for both the RBNZ and the Riksbank, and that there
is no evidence that long-term yields are better anchored in New Zealand than in
Sweden. The sub-sample analysis for Norges Bank reveals that policy surprises have
become smaller after November 2005, when Norges Bank started to publish an
interest rate path. This latter period was, however, also characterised by very low
volatility in the global economy and financial markets in general, which might also
have contributed to lower policy surprises. Regarding long-term inflation expectations
in Norway, there is no evidence that they have been better anchored after November
2005 than before. These findings suggest that if the central bank already operates
under a monetary policy framework characterised by a clearly defined price stability
objective and a high degree of transparency, publication of an interest rate path does
not appear to enhance the short-term predictability of monetary policy and the

anchoring of long-term inflation expectations.
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The second main finding, obtained from the comparison between RBNZ and the
Riksbank, is that the publication of an interest rate path appears to increase the
sensitivity of medium term bond yields to forward-looking monetary policy news and
to reduce sensitivity to news about current policy stance. In New Zealand, five-year
bond yields are found to respond more weakly to the target surprise and substantially
more strongly to the forward looking path surprise on the days when the RBNZ
publishes its interest rate path. In contrast to this, bond yields in Sweden are not found
to have responded differently to monetary policy surprises on the days when the
Riksbank published its report with the inflation forecast. This empirical finding
suggests that explicit quantitative guidance, in the form of the publication of an
interest rate path, may potentially enhance a central bank's leverage on the medium

term structure of interest rates.

For completeness, it is important to note that there are other aspects of publishing an
own interest rate path on top of the predictability, inflation-expectations anchoring
and leverage issues which have been the focus in this paper. There are, for instance,
further potential advantages such as avoiding a number of technical problems
associated with the adoption of the constant interest rate (CIR) or the market interest
rate (MIR) approach in the construction of central banks' macroeconomic forecasts'®
and the establishment of a more forward looking framework for internal policy
deliberations. At the same time, there are also potential disadvantages. In particular, it
might in practice be difficult for a monetary policy committee to agree on an entire
future path of policy rates rather than merely on the level of the policy rate today
(Goodhart 2001), an argument whose relevance obviously grows with the size of the
decision making body.'” Also, publishing an own interest rate forecast might be
interpreted by the public as an unconditional promise (Mishkin 2004, Goodhart 2009)
or central banks might be unwilling to revise their path for reasons of prestige
(Gersbach and Hahn 2008), which might impede required adjustments of the path to
changes in economic conditions. These latter issues are difficult to test empirically.
However, the fact, which we have documented in this paper, that the RBNZ has over
time made quite sizeable revisions in its published interest rate path without causing
major disruptions in the markets or suffering a loss in credibility points to a
potentially limited relevance of these issues. Finally, there is the issue whether

constructing a publishable interest rate path should be considered a pre-eminent issue
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for central banks with scarce resources.'® This potential caveat might, however, be
qualified if fewer resources would need to be devoted to other ways of policy

signalling when a path was published."

Overall, the relevance of the various potential advantages and disadvantages of
publishing an own interest rate path will depend to a large extent on the specific
situation at the individual central bank, such as the importance of the inflation forecast

in the monetary policy strategy and the size of the decision making body.
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Notes

' Norges Bank started to publish an explicit policy rate path in November 2005. A
‘strategy interval’ for the policy rate four months ahead had been published since
summer 2004.

2 In 2007, Bank of England Deputy Governor Lomax (2007) stated that the Bank of
England was considering publishing an own interest rate path, but more recent
statements from the Bank of England’s Monetary Policy Committe sound more
dismissive. For instance, Bank of England Chief Economist Spencer Dale (2009)
recently stated that “[tlhe Committee’s preferred approach is to describe its
assessment of the outlook for output and inflation, and allow the public and markets
to make their own assessment of the likely future path of interest rates.”

3 For a recent survey, see Blinder et al. (2008).

* For both the Swedish Riksbank and the Czech National Bank the period over which
an interest rate path has been published is still too short to allow an empirical
assessment of its effects. For the Riksbank there is, however, an interesting study by
Andersson, Dillén and Sellin (2006) investigating the effect of the various
communication tools of the Riksbank (e.g. speeches, release of the Inflation Report)
on market interest rates for the period before quantitative forward guidance was
adopted.

> Overall, there is strong evidence that the ability of financial markets to predict
monetary policy has in general increased over the last decade, which provides
evidence of the beneficial effects of the transparent approach to monetary policy
adopted by central banks around the world in the recent past on the predictability of
monetary policy. For a survey of the literature, see Blattner et al. (2008).

® An interesting finding of the literature on this subject is that macroeconomic news
appear to have a stronger and more significant effect on long-term interest rates or far
ahead forward interest rates in the US (Giirkaynak et al. 2005), than in the euro area
(Brand et al. 2006, Beechey et al. 2007) or the UK and Sweden (Giirkaynak et al.
2007), which is interpreted as suggesting that inflation expectations are less anchored
in the US than in these three other economies.

7 The Reserve Bank of New Zealand's inflation target is currently specified as a range

for annual CPI inflation of 1-3% over the medium term. Before September 2002 the

(}
n October 2009
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range was 0-3%. The Riksbank's inflation target is an annual change in the consumer
price index (CPI) of around 2 per cent per year, with a tolerance range of plus/minus 1
percentage point.

¥ Quantitative indicators of central bank transparency (e.g. Dincer and Eichengreen
2007 and Ejijffinger and Geraats 2006) commonly characterise the RBNZ and the
Riksbank as being among the most transparent central banks in the world.

? Norges Bank's operational inflation target is an annual consumer price inflation of
2.5% over time.

' A typical example is the statement by Riksbank Deputy Governor Rosenberg
(2007): ‘I would therefore like to emphasise once again that the repo rate path we
present in the Monetary Policy Report is a forecast and not a promise. The Riksbank
cannot undertake, regardless of what happens in the economy, to follow the path
published. The interest rate path is quite simply the best assessment we can make at a
given point in time, given the information that is then available. New information may
change the picture of the economy and then the Executive Board will have to rethink
how we set the repo rate.” (Rosenberg, 2007).

" See Goodhart and Lim (2009) for a recent empirical assessment of the (in)ability of
central banks and markets to forecast the future path of policy rates.

'2 The data were obtained from Bloomberg and Haver DLX.

5 A more direct approach would be to assess the anchoring of implied long-term
inflation compensation backed out from the forward rates of nominal and index-
linked bonds, as has been done by Beechey and Wright (2008) for the US. We did not
pursue this avenue here because of an insufficient number of on-the-run index-linked
bonds for the three economies.

'* An alternative approach would be to gauge the impact on shorter forward rates such
as one-year implied forward rates in nine years’ time. As benchmark yields (with high
liquidity) are available in the five year and ten year segments, we believe the
information content in longer-term implied forward rates (i.e. five year forward rate
five years ahead) to be less distorted than shorter-term implied forward rates (e.g. one
year forward rate nine years ahead).

' This pattern is similar to that obtained by Swiston (2007) in an assessment of the
implications of the issuance of FOMC statements on the effect of monetary policy

surprises on US bond yields. He finds that the introduction of the statements led to a
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reduction in the effect of the short-term monetary policy surprise and an increase in
the surprise about the more distant prospective level of policy rates.

' See Goodhart (2009) for a thorough discussion of the alternative interest rate
conditioning assumptions of central bank forecasts.

' This point was, however, challenged by Svensson (2003) who argues that agreeing
on an interest rate path would not be more complicated than agreeing on an inflation
or output growth forecast path. As a practical matter, he suggested letting each MPC
member draw his preferred future interest rate path on paper and then taking the
median of the individual paths.

'8 This point was made by Lars Heikensten in a comment on our paper at the 6"
Norges Bank Monetary Policy Conference.

' Indeed, according to a comment made by Lars Svensson at the 6" Norges Bank
Monetary Policy Conference and also a speech by Rosenberg (2007), the Riksbank
makes less use of signalling via e.g. speeches and statements since it has been

publishing its own policy path.
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Table 1 Baseline results for New Zealand, Sweden and Norway

Panel A: New Zealand

Five Ten Five year Forward

Mean Volatility Mean Volatility Mean Volatility
lag -0.01 -0.02 -0.03 *
Target Surprise 3.43 **x 2.22 ** 0.94
Path Surprise 4.42 *** -0.43 *** 3.56 *** -0.31 *** 2.57 ¥ -0.29 ***
NZ cpi 2.43 ** -0.02 1.78 *** -0.01 1.49 0.02
NZ rsa 1.17 * 0.11 * 0.79 0.10 ** 0.50 0.05
NZ unempl -9.68 *** -0.12 -7.68 *** -0.17 * -3.45 -0.02
US cpi 0.33 -0.14 0.40 -0.09 0.51 -0.14 *
US rsa 0.85 0.12 * 0.68 0.16 ** 0.39 0.11 *
US nfp 2.01 *** 0.01 242w 0.09 2.63 ¥ 0.01
us ISM 1.55 *+* 0.08 1.86 *** 0.14 * 1.79 *** 0.08
Panel B: Sweden

Five Ten Five year Forward

Mean Volatility Mean Volatility Mean Volatility
lag 0.04 ** 0.03 ** 0.03
Target Surprise 1.73 *+* 1.08 * 0.53
Path Surprise 2.16 *** 0.07 1.84 *** 0.12 ** 1.41 = 0.12 **
SW cpi 2.31 *= 0.06 1.20 *** 0.17 * 0.25 0.12 **
SE rsa 0.59 0.04 0.29 0.05 0.02 0.22 ***
SW unempl -0.82 ** 0.03 -0.64 * -0.10 -0.58 -0.25 ***
US cpi 0.37 ** -0.05 0.29 0.01 0.25 0.14 **
US rsa 2.12 *= 0.01 1.79 *** 0.01 1.50 *** 0.09 *
US nfp 2.67 *** 0.01 241 *** -0.04 2.02 *** -0.40 ***
US ISM 2.97 *= 0.47 *** 1.71 0.49 *** 0.38 0.95 ***
EA cpi 0.83 ** -0.07 0.63 -0.18 0.72 ** -0.55 ***
EA ifo 0.81 ** -0.14 ** 0.70 *** -0.16 ** 0.54 -0.16 ***
Panel C1: Norway 2001 - 2005

Five Ten Five year Forward

Mean Volatility Mean Volatility Mean Volatility
lag 0.06 ** 0.09 *** -0.08 ***
Target Surprise 3.73 *** 2.00 *** 0.36
Path Surprise 5.74 **= 0.28 *** 247 ** -0.16 -1.35 -0.38 ***
NO cpi 3.78 *x 0.04 1.84 *** -0.06 -0.10 -0.14 ***
NO rsa 0.46 0.31 *** 0.32 0.41 *** 0.39 0.17 *+*
NO unempl -1.42 0.22 *** -0.03 -0.02 140 * -0.16 ***
US cpi 0.52 -0.05 -0.62 -0.12 -0.84 -0.19 ***
US rsa 1.56 * 0.08 * 155 ** 0.27 * 1.93 #* 0.03 ***
US nfp 1.90 *+* -0.47 *** 3.26 *** 0.02 4.42 ¥+ -0.24
US ISM 1.82 *** 0.62 *** 1.47 ** 0.41 ** 051 0.51 ***
EA cpi -0.14 0.52 *** -0.69 0.07 -0.69 0.15 ***
EA ifo 1.43 #** -0.35 *** 0.92 ** -0.35 *** 0.76 ** -0.20 ***
Panel C2: Norway 2005 - 2007

Five Ten Five year Forward

Mean Volatility Mean Volatility Mean Volatility
lag 0.04 * 0.02 -0.20 ***
Target Surprise 4,19 *** 1.62 -0.36
Path Surprise 2.24 * 0.12 *** 1.54 * 0.20 *** 1.89 0.60 ***
NO cpi 2.26 ¥ 0.52 *** 1.75 *+* 0.23 *** 1.19 0.32 *+*
NO rsa 1.03 0.02 *** -0.99 * -0.01 -2.30 ** -0.07 ***
NO unempl -1.29 *** -0.11 *** -1.94 *** -0.19 *** -2.68 *** 0.03
US cpi -0.15 0.16 *** 0.06 -0.09 *** 0.53 -0.09 ***
US rsa 1.30 0.16 *** 0.95 0.15 *** 0.63 0.43 ***
US nfp 1.62 *** 0.00 0.77 ** 0.14 *** -0.41 -0.23 **x
Us ISM -0.14 0.06 *** -0.83 0.06 *** -1.45 0.46 ***
EA cpi -0.67 -0.02 0.77 -0.33 *** 1.14 -0.28 ***
EA ifo 0.41 -0.46 *** 0.54 -0.04 *** 0.45 0.24 ***

* Hx k% denotes significance at the 10%, 5% and 1% level.
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Table 2 Extended regression results for New Zealand and Sweden

Panel A: New Zealand

Five Ten Five year Forward
Mean Mean Mean
Target Surprise 3.74 *** 2.99 *** 2.15 ***
Path Surprise 2.96 *** 2.45 *x* 1.77 ***
Target Surprise DP -0.65 *** -1.85 *** -2.98 ***
Path Surprise DP 2.27 ** 1.63 1.17
Exclusion test 7.51 *** 5.14 2.65
Panel B: Sweden
Five Ten Five year Forward
Mean Mean Mean
Target Surprise 1.71 *** 0.88 *** 0.08
Path Surprise 2.35 *** 1.79 *** 1.29 *
Target Surprise DR 0.12 0.33 0.56
Path Surprise DR -0.47 0.01 0.10
Exclusion test 0.33 0.06 0.43

* R kx| denotes significance at the 10%, 5% and 1% level. ‘Exclusion
test’ reports the significance level of a Likelihood ratio test of the null
hypothesis that all dummy-interacted monetary policy variables can be
excluded from the model. For New Zealand, there are 34 occasions when
an interest rate forecast was released and for Sweden 31 occasions when
inflation forecast was released.
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Figure 1: Key policy rate and interest rate paths for New Zealand,
Norway and Sweden
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Figure 2: Track record for RBNZ own interest rate path
(January 1999 — January 2007)
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Figure 3: Track record for market based forecasts of Sveriges Riksbank
repo rate (January 1999 — January 2007)
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Figure 4: Riksbank repo rate forecast and market expectations in
February 2007 (in % p.a.)
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Figure 5: Survey based (y-axis) and marketd based (x-axis) measures of
monetary policy target surprises for New Zealand

(in basis points, April 2001 — June 2007)
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Figure 6: Survey based (y-axis) and market based (x-axis) measures of

monetary policy target surprises for Norway
(in basis points, June 2003 — June 2007)
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Figure 7: Survey based (y-axis) and market based (x-axis) measures of

monetary policy target surprises for Sweden
(in basis points, October 1999 — June 2007)
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Figure 8: Average absolute target and path surprises of the Reserve Bank
of New Zealand, the Riksbank and Norges Bank

(Sample period: for New Zealand and Sweden: January 1999 — January
2007, Norway 1: March 2001 — October 2005, Norway 2: November
2005 — June 2007)

15 T T
I Target Surprises
[ ]Path Surprises
10 - -
5 L —
| | | |
New Zealand Sweden Norway 1 Norway 2

ECB
m Working Paper Series No 1098
October 2009



European Central Bank Working Paper Series

For a complete list of Working Papers published by the ECB, please visit the ECB’s website
(http://www.ecb.europa.eu).

1066 “Universal banks and corporate control: evidence from the global syndicated loan market” by M. A. Ferreira
and P. Matos, July 2009.

1067 “The dynamic effects of shocks to wages and prices in the United States and the euro area” by R. Duarte
and C. R. Marques, July 2009.

1068 “Asset price misalignments and the role of money and credit” by D. Gerdesmeier, H.-E. Reimers and B. Roffia,
July 2009.

1069 “Housing finance and monetary policy” by A. Calza, T. Monacelli and L. Stracca, July 2009.
1070 “Monetary policy committees: meetings and outcomes” by J. M. Berk and B. K. Bierut, July 2009.
1071 “Booms and busts in housing markets: determinants and implications” by L. Agnello and L. Schuknecht, July 2009.

1072 “How important are common factors in driving non-fuel commodity prices! A dynamic factor analysis”
by I.Vansteenkiste, July 2009.

1073 “Can non-linear real shocks explain the persistence of PPP exchange rate disequilibria?” by T. Peltonen,
M. Sager and A. Popescu, July 2009.

1074 “Wages are flexible, aren’t they? Evidence from monthly micro wage data” by P. Liinnemann and L. Wintr,
July 2009.

1075 “Bank risk and monetary policy” by Y. Altunbas, L. Gambacorta and D. Marqués-Ibanez, July 2009.

1076 “Optimal monetary policy in a New Keynesian model with habits in consumption” by C. Leith, I. Moldovan and
R. Rossi, July 2009.

1077 “The reception of public signals in financial markets — what if central bank communication becomes stale?”
by M. Ehrmann and D. Sondermann, August 2009.

1078 “On the real effects of private equity investment: evidence from new business creation” by A. Popov
and P. Roosenboom, August 2009.

1079 “EMU and European government bond market integration” by P. Abad and H. Chulia, and M. Gémez-Puig,
August 2009.

1080 “Productivity and job flows: heterogeneity of new hires and continuing jobs in the business cycle”
by J. Kilponen and J. Vanhala, August 2009.

1081 “Liquidity premia in German government bonds” by J. W. Ejsing and ]. Sihvonen, August 2009.
1082 “Disagreement among forecasters in G7 countries” by ]. Dovern, U. Fritsche and J. Slacalek, August 2009.

1083 “Evaluating microfoundations for aggregate price rigidities: evidence from matched firm-level data on product
prices and unit labor cost” by M. Carlsson and O. Nordstrom Skans, August 2009.

1084 “How are firms’ wages and prices linked: survey evidence in Europe” by M. Druant, S. Fabiani, G. Kezdi,
A. Lamo, F. Martins and R. Sabbatini, August 2009.

ECB
Working Paper Series No 1098
October 2009

m



M

ECB

1085 “An empirical study on the decoupling movements between corporate bond and CDS spreads”
by I. Alexopoulou, M. Andersson and O. M. Georgescu, August 2009.

1086 “Euro area money demand: empirical evidence on the role of equity and labour markets” by G. J. de Bondt,
September 2009.

1087 “Modelling global trade flows: results from a GVAR model” by M. Bussiére, A. Chudik and G. Sestieri,
September 2009.

1088 “Inflation perceptions and expectations in the euro area: the role of news” by C. Badarinza and M. Buchmann,
September 2009.

1089 “The effects of monetary policy on unemployment dynamics under model uncertainty: evidence from the US
and the euro area” by C. Altavilla and M. Ciccarelli, September 2009.

1090 “New Keynesian versus old Keynesian government spending multipliers” by J. F. Cogan, T. Cwik, J. B. Taylor
and V. Wieland, September 2009.

1091 “Money talks” by M. Hoerova, C. Monnet and T. Temzelides, September 2009.

1092 “Inflation and output volatility under asymmetric incomplete information” by G. Carboni and M. Ellison,
September 2009.

1093 “Determinants of government bond spreads in new EU countries” by I. Alexopoulou, I. Bunda and
A. Ferrando, September 2009.

1094 “Signals from housing and lending booms” by I. Bunda and M. Ca’Zorzi, September 2009.
1095 “Memories of high inflation” by M. Ehrmann and P. Tzamourani, September 2009.
1096 “The determinants of bank capital structure” by R. Gropp and F. Heider, September 2009.

1097 “Monetary and fiscal policy aspects of indirect tax changes in a monetary union” by A. Lipinska and
L. von Thadden, October 2009.

1098 “Gauging the effectiveness of quantitative forward guidance: evidence from three inflation targeters”
by M. Andersson and B. Hofmann, October 2009.

Working Paper Series No 1098
October 2009






	Gauging the effectiveness of quantitative forward guidance: evidence from three inflation targeters 
	Contents

	Abstract
	Non-Technical Summary
	1 Introduction
	2 Central banks’ policy rate forecasts: conceptual issues
	3 Data and surprises
	4 Empirical Analysis
	5 Conclusions
	Notes
	References
	Tables and figures
	European Central Bank Working Paper Series


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 96
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 96
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 96
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 300% \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[WP_EZB_WEB]'] [Based on 'IC__ISO_COATED'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 300% \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName (MONTHLY_EZB)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




