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Abstract

We shed new light on the anchoring of long-term euro area inflation expectations
since the crisis by using micro evidence from a new survey at high (weekly) frequency.
We find that long-term inflation expectations remained well anchored to the ECB’s
inflation aim, which has acted as a focal point. By contrast, we find no evidence that
professional forecasts (reported by Consensus Economics) acted as focal points. But there
are subtle signs of long-term inflation expectations not being perfectly well-anchored.
Using measures based on the distribution of inflation expectations from a quarterly
survey, namely uncertainty based on the full distribution, the probability of expected
long-term inflation lying between 1.5% and 2.5%, and the effect of short-term on long-
term deflation risk, we find that long-term euro area inflation expectations have remained

well-anchored, and have become better-anchored between 2011 and 2018.
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1. Introduction

Inflation expectations have been identified in the policy debate and the research literature
as a key driver of the observed low inflation (see e.g. Bernanke, 2010; Draghi, 2014). A
key question for monetary authorities is whether since the crisis, long-term inflation
expectations have remained firmly anchored to the central bank’s inflation target.
Answering this question requires investigating changes in the patterns of inflation

expectations and their formation mechanism.

In the literature, there is no consensus on the process through which agents form
expectations. Commonly used measures of inflation expectations do not provide a
uniform response to this question, particularly for medium- and long term horizons. In
the euro area, for example, there is a visible difference in the level of inflation expectations
between survey measures and measures extracted from financial markets. Moreover,
inflation expectations extracted from market data suggest some changes in behaviour
around the crisis, which is hard to detect with survey data collected at low frequency.
Another noteworthy difference is observed in the course of 2019, when market-based
measures of long-term inflation expectations fell sharply, while survey based measures
remained stable. The fall in the former raised concerns that inflation expectations might
be de-anchoring, based on a growing belief that the ECB’s policy space was significantly
reduced at the zero lower bound. A different view emphasises that the decline in these
indicators might reflect falling inflation risk premia rather than declining expectations,

and emphasises the stability of survey measures (Coeuré, 2019).

This discussion highlights how important it is for policymakers to get a better
understanding of the different behaviour of alternative measures of inflation
expectations. We shed new light on the behaviour of short- and long-term euro area
inflation expectations since the crisis by using micro evidence from a new type of survey
at high (weekly) frequency. This survey has been conducted since July 2010 among
economists, financial analysts and statisticians at De Nederlandsche Bank (DNB, the
Dutch central bank). Participants answer every week a questionnaire about their short-
and long-term expectations of euro area HICP inflation. The high frequency of our survey

allows us to use methods that in the literature have been applied to high-frequency data



on market based expectations measures. In addition, survey participants also answer once
per quarter questions about the entire distribution of their inflation expectations. Only
few surveys of professional forecasters provide information about the probability
distribution of individuals’ inflation expectations, including the Survey of Professional
Forecasters for the euro area (e.g. Rich and Tracy, 2018), the Bank of England survey of
external forecasters (Boero et al, 2008), and the Survey of Professional Forecasters
(D'’Amico and Orphanides, 2008) and the Federal Reserve Bank of New York Survey of

Consumer Expectations (Bruine de Bruin et al., 2011) for the United States.

We use several methods to study whether long-term euro area inflation expectations
of DNB survey respondents have been well-anchored. One of the methods we employ to
do so is to study whether long-term DNB survey expectations responded to inflation data
surprises. The responses of long-term inflation expectations to macroeconomic data
surprises is a common measure for the anchoring of inflation expectations (Gurkaynak et
al, 2007; Beechey, Johannsen and Levin, 2011). If long-term expectations are well-

anchored, they should not respond to data surprises.

We also study whether long-term inflation expectations of DNB survey respondents
have been well-anchored by investigating whether changes in long-term DNB survey
expectations responded to changes short-term DNB survey expectations. Such an
approach has been considered e.g. in Buono and Formai (2018). We also study whether
there has been heterogeneity across survey respondents in these reactions.
Heterogeneity in inflation expectations formation may matter for the anchoring of
inflation expectations. Busetti et al. (2017) find that under heterogeneity in inflation
expectations formation, a sequence of negative shocks may lead inflation to deviate from

target and reinforce a de-anchoring of expectations.

Moreover, we investigate whether the ECB’s inflation aim has acted as a focal point
for DNB survey expectations. As an alternative focal point, we also test the role of
Consensus survey inflation expectations, which are included in the information set

available to DNB survey participants.

Furthermore, we study the distribution of inflation expectations, and consider two

measures of the anchoring of long-term inflation expectations based on the full



distribution from the quarterly DNB survey, namely uncertainty, and the effect of short-

term on long-term deflation risk.

We consider uncertainty about long-term inflation expectations as a distributions-
based measure of the anchoring of long-term inflation expectations (Dovern and Kenny,
2017). Moreover, we consider the survey-based probability of future inflation being in a
certain range that is consistent with inflation target as a measure of anchoring, in
particular the probability of expected long-term inflation lying between 1.5% and 2.5%,
as proposed by Grishchenko et al. (2019). Relatedly, Mehrotra and Yetman (2014)
consider the precision around forecasts of the level of inflation as a measure of the

anchoring of inflation expectations.

Second, we consider the effect of short-term on long-term deflation risk from the
DNB survey as a measure of the anchoring of long-term inflation expectations. A related
measure has been applied to deflation risk derived from market-based inflation options
in Galati et al. (2016), who consider Granger-causality between short-term and long-term
deflation risk. A related measure has also been applied to deflation risk derived from
market-based inflation options in Natoli and Sigalotti (2017), who study the tail co-
movements between short- and long-term distributions of inflation expectation. It is also
related to a measure in Cecchetti et al. (2015), who analyse the tail co-movement between
the moments of short- and long-term distributions of inflation expectations derived from
market-based inflation options. Here we apply this measure (the effect of short-term on
long-term deflation risk) using deflation risk derived from survey-based distributions of

inflation expectations, rather than using market-based measures of deflation risk.

We also investigate whether DNB survey respondents pay attention to inflation data
surprises in their short-term expectations, to examine whether they incorporate new
information. There is little analysis on whether data surprises affect the expectations of
professional survey respondents, both for short- and long-term expectations, due to the
low frequency of most professional surveys. An exception is Clements (2012), who finds
for the Philadelphia Fed Survey of Professional Forecasters (SPF) that professional
forecasters taken as a group do not always update their estimates of the current state of
the economy to reflect the latest releases of revised estimates of key data. By contrast, a

large literature exists on whether financial market expectations pay attention to data



releases, due to the availability of financial market data at high frequency (daily and intra-
day) (see eg Fleming and Remolona, 1997; Glrkaynak et al., 2010; Beechey et al., 2011).
Due to the high (weekly) frequency of the DNB survey, it allows us to study this question.
We find that short-term DNB survey expectations incorporate news about inflation data

releases.

Using the weekly survey, we find that long-term inflation expectations remained well
anchored to the ECB's inflation aim, which has acted as a focal point. By contrast, we find
no evidence that professional forecasts (reported by Consensus Economics) acted as focal
points. But for one of the approaches we follow, namely tests of the reaction of long-
term inflation expectations to short-term expectations, there are subtle signs of long-
term inflation expectations not being perfectly well-anchored. We also find that
notwithstanding the relative homogeneity of the sampled population, there is some
evidence of heterogeneity in the anchoring of long-term inflation expectations. We also
find evidence that short-term DNB survey expectations incorporate news about inflation

data releases.

Using measures based on the distribution of inflation expectations, namely
uncertainty based on the full distribution, the probability of expected long-term inflation
lying between 1.5% and 2.5%, and the effect of short-term on long-term deflation risk,
we find that long-term inflation expectations have remained well-anchored, and have
become better-anchored at the end of the sample period in 2018 compared with the

start of the sample period in 2011.

The remainder of the paper is organised as follows. Section 2 introduces the DNB
inflation expectations survey. Section 3 presents the method and results. Finally, Section

4 concludes.

2. DNB inflation expectations survey

Since July 2010, participants in the DNB inflation expectations survey answer a
questionnaire about their short- and long-term expectations of euro area HICP inflation
every week on Monday. In addition, participants are asked questions about the

distribution of their inflation expectations once per quarter.



The survey has two novel features compared to existing surveys. First, the weekly
frequency is higher than the frequency of other surveys of professional forecasters, which
typically ranges from monthly to semi-annual. Secondly, participants in our survey are
provided with common information sets. In particular, together with the questionnaire,
participants receive each week an update of relevant data related to inflation in the euro
area, which includes data releases on HICP inflation for the euro area as a whole and the
four main economies that were published during the previous week, a table with the
latest Consensus forecasts for euro area HICP inflation, and a graph with current and past

actual euro area HICP inflation.

The quarterly information on the distribution of expectations allows tracking changes

in the higher moments of expectations — in particular uncertainty — over time.

During a pilot version of the survey, from 2009 to 2010, participants included
employees from the Dutch central bank, university students and academics from the
Netherlands. Participants were, as much as practically possible, motivated to submit their
subjective beliefs by means of rewards linked to the ex-post accuracy of their

expectations.

The combination of a homogeneous set of participants, a common information set
and a high frequency allows to focus on mechanisms of expectations formation and their
heterogeneity in the wake of a crisis, a period characterized by high uncertainty. In
particular, we can study more carefully some aspects of expectation formation, such as
how inflation expectations depend on realized inflation data and surprises; whether and
how the anchoring of expectations change with a crisis; and the role of focal points, such

as ECB's inflation aim or professional forecasters’ inflation predictions.

Short-term and long-term mean DNB survey expectations are shown in Graph 1. For
long-term DNB survey expectations, these are the direct survey responses. For short-term
DNB survey expectations, we interpolate between the current-year, mf;, and next-year, mi};,

ST

survey responses, in order to obtain a constant-horizon short-term expectation, 3,

according to
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with m=1,...,12, and m=1 for January (this is when the survey expectations for the current
year and the next year each switch to the following year), m=2 for February etc. w3 is

referred to as short-term DNB survey expectations in the remainder of this paper

There is no consensus in the literature on the process through which agents form
inflation expectations. Commonly used measures extracted from surveys or financial
markets do not provide a uniform answer. In the euro area, for example, there is a visible
difference in the level and variance between these two types of measures (see Graphs 2
and 3). Both survey-based measures and financial market based measures of inflation
expectations have advantages and draw-backs (for a discussion see Galati et al., 2011). A
main disadvantage of survey-based measures is that they are usually only available at low
frequency. Moreover, they are usually quite persistent. A main disadvantage of financial
market based measures is that they are usually affected by risk and liquidity premia.

Moreover, they are usually quite volatile.

Due to the high (weekly) frequency, DNB survey expectations provide a new tool to
derive inflation expectations, which are more volatile than the standard low-frequency

survey-based expectations, and less volatile than the financial market-based measures.

A comparison of long-term DNB survey inflation expectations with long-term
inflation expectations based on Consensus surveys is shown in Graph 2. Long-term
inflation expectations based on financial market prices, namely breakeven inflation rates
based on government bond yields, and forward inflation rates based on inflation swaps,
are shown in Graph 3. In both cases we show 5-year/5-year forward inflation rates
commonly used as a measure of monetary policy credibility. We can see that while being
in a similar range compared to the Consensus survey-based expectations the DNB survey
expectations indeed show more movement, and are less volatile than the financial

market-based measures.

In addition to the weekly questions about their inflation expectations, participants in
the DNB survey are asked questions about the distribution of their short-term and long-
term euro area inflation expectations once per quarter. Survey respondents are asked to
assign probabilities to J=10 intervalsj, j=7,...,J. These intervals are defined as <0.0, [0.0,.5],
[.5,1.0[, [1.0,1.5[, [1.5,2.0[, [2.0,2.5[, [2.5,3.0[, [3.0,3.5[, [3.5,4.0], and >4.0, in percent, where

[] denotes a closed interval, and [, [ denotes an interval closed on the left and open on



the right. Examples of DNB survey responses for the distribution of long-term inflation
expectations are shown in Graph 4. Graph 5 shows the mean of short-term and long-
term deflation risk from the DNB survey over the sample period. Long-term deflation risk,
drkT, is obtained directly from survey responses. Short-term deflation risk at a constant
horizon, drjT, is obtained by interpolating between survey responses for current-year

deflation risk, drj;, and next-year deflation risk, drj}, according to

-1 -1
de§T = (1 - Darg + 2 2ar @

with g=1,....4, and q=1 for the first quarter, q=2 for the second quarter etc.

3. Method and results

We analyse inflation expectations formation by means of panel data estimation over the

period June 2010 to December 2018 and with around 25 respondents per week.

To test whether long-term DNB survey expectations are well-anchored or not, we

first estimate whether they respond to changes in inflation,
Akt = o + BAT, + &4 (3)

Here, ATt;T are weekly changes in long-term DNB survey expectations of respondent
(in week t, and Am; are weekly changes in euro area HICP inflation (for the weeks in which
new HICP inflation data are released, and zero otherwise). The hypothesis is that if long-
term expectations are well-anchored, they should be unresponsive to short-term
developments in actual inflation, hence the estimate of B should not be significantly
different from 0. We also include survey individual fixed effects (a;) to control for any
observed or unobserved time-invariant heterogeneity among survey respondents. We
use fixed effects within-group panel estimation. We use robust standard errors in this and
all other regressions in this paper. The estimation period is 28 June 2010 to 10 December
2018, using weekly data. We also estimate another variant of equation (3) where we
replace weekly changes in euro area HICP inflation by weekly changes in the flash

estimate of euro area HICP inflation, Al®s", The results are also shown in Table 1.



We also test whether long-term DNB survey expectations respond to surprises in
inflation, as measured by actual euro area HICP inflation minus median Bloomberg survey

expectations, """, according to
ATET = o + BrEUT + g 4

This empirical specification is similar to that typically used in the empirical literature
on inflation expectations anchoring that relies on high-frequency market-based
measures of inflation expectations. We also estimate equation (4) when replacing
surprises in euro area HICP inflation by surprises in the flash estimate of euro area HICP
inflation, T2S™S"" since there is evidence that flash data releases for inflation have a

bigger impact on financial market-based inflation expectations compared to the final

data releases (Garcia and Werner, 2018). The results are shown in Table 2.

We find evidence for long-term DNB survey expectations being well-anchored on all
these measures presented in Tables 1 and 2. There are no significant reactions of changes
in long-term DNB survey expectations to changes in inflation, or in the flash estimate of
inflation. Similarly, there are no significant reactions of changes in long-term DNB survey

expectations to surprises in inflation, or in the flash estimate of inflation.

We also test whether the ECB's inflation aim of close to but below 2% has acted as
focal point for long-term DNB survey expectations, by estimating

n{“tT =c+ g (5)

using pooled OLS regression with robust standard errors. The results are shown in Table
3. We find that the ECB's inflation aim has acted as focal point for long-term DNB survey
expectations, especially after the euro area sovereign debt crisis, where we cannot reject
that the mean of long-term DNB survey expectations equals 2%. This is the case even
though the mean short-term DNB inflation expectations were well below 2% after the
euro area crisis, at around 1.25%. But in the period including the euro area sovereign debt
crisis, mean long-term DNB survey expectations were slightly (around 25 basis points)

above 2%.

Consensus survey expectations could act as an alternative focal point for the

formation of inflation expectations of DNB survey respondents. To test this hypothesis,



we test whether changes in long-term Consensus survey inflation expectations affect

changes in long-term DNB survey inflation expectations,

AT[{“tT =q; + BA‘I‘[E onsLT 4 Eit (6)

where ntc°nS'LT are long-term Consensus survey inflation expectations available at the

time of the DNB survey in week t. We also estimate equation (6) for changes in short-
term Consensus survey inflation expectations. The results are shown in Table 4. We find
that Consensus surveys, which are provided to survey respondents as part of a common
information set, do not act as focal points for long-term DNB survey expectations. There
are no significant reactions of changes in long-term DNB survey expectations to changes

in either long-term or short-term Consensus survey expectations.

As a further test of whether long-term DNB survey expectations are well-anchored

or not, we also estimate whether they respond to short-term DNB survey expectations,
An{“tT = + [SAniStT + & (7)

where Am! are weekly changes in short-term DNB survey expectations, again using fixed
effects within-group panel estimation. This is a common test of expectations anchoring
in the literature. The hypothesis here is that if long-term inflation expectations are well-
anchored to the central bank’s inflation target, they should be unresponsive to changes
in short-term inflation expectations, which reflect changing views of the short-term
economic outlook. The results are shown in Table 5. We find subtle signs of not perfectly
well-anchored long-term inflation expectations for the group of survey respondents as a
whole. The coefficient of changes in long-term DNB survey expectations on changes in
short-term DNB survey expectations is significant, but only at the 10% significance level,
and it only has a small value of around 0.08. This is consistent with results on subtle signs
of change in anchoring properties of long-term inflation expectations found in other

papers for the euro area, eg Galati, Gorgi, Zhou and Moessner (2018).

We also study possible heterogeneity in the response of long-term DNB survey
expectations to changes in short-term DNB survey expectations, by allowing the

coefficient on changes in short-term DNB survey expectations to vary by respondent,

A"TiLtT = + BiA"'[iStT +&¢ (8)
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The results for the coefficients f; suggests that, notwithstanding a fairly homogenous
panel of survey participants and a common information set, there is some heterogeneity
in the response of long-term to short-term DNB inflation expectations (see Graph 6). We
find some evidence of heterogeneity in the anchoring properties across survey

respondents on this measure.

Next, we study the anchoring of long-term inflation expectations by considering
three measures based on the full distribution of inflation expectations from the quarterly
DNB survey, namely uncertainty, the probability of future euro area inflation being in a
range that is consistent with the inflation target as a measure of anchoring, and the effect
of short-term deflation risk on long-term deflation risk. The underlying idea is that
changes in the higher moments of the distribution of long-term inflation expectations

could foreshadow changes in the anchoring of the mean of the distribution.

In the quarterly DNB survey about the distribution of inflation expectations, survey
respondents are asked to assign probabilities to J=10 intervals j, j=1,...,J, defined as <0.0,
[0.0,.5[, [.5,1.0[, [1.0,1.5[, [1.5,2.0[, [2.0,2.5[, [2.5,3.0], [3.0,3.5[, [3.5,4.0], and >4.0, in percent,
as described above. We construct a histogram of the aggregate distribution of inflation
expectations by a linear combination of the histograms of the individual distributions,
with equal weights. The frequency assigned by respondent i to interval j at horizon h and

time t is denoted by fijéh. The frequency of the aggregate histogram in each interval j,

£",is then calculated according to (see Krueger and Nolte, 2016)

N
j,h 1 j,h
fin = ﬁzm £ 9)

where ftj’h is the frequency assigned in the aggregated histogram at time t to inflation
being in interval j at horizon h, and N is the number of respondents to the survey

questions about the distribution of inflation expectations.

The full distribution, that is the aggregate of the individuals’ distributions, is different
from the distribution of the survey responses for individuals' point expectations, since it
includes both individual uncertainty and disagreement between individuals about point
expectations. We quantify uncertainty about future inflation based on the aggregate full
distribution of inflation expectations. Uncertainty over expectations at horizon h is

calculated from the aggregate histogram according to

11
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uh = z nl (0 (10)
j=1

J . 2 .
0" = jz (e —u) R (11
]=

where ftj’h is the frequency assigned in the aggregated histogram at time t to inflation

being in interval j at horizon h; n{ is the midpoint of the interval j of the histogram. That
is, we assume that the probability mass in each interval is concentrated at its midpoint.
For the open intervals at either end of the distribution, we truncate the distribution by
assuming that the interval has the same size as the other intervals, of 0.5pp. Both these
assumption are based on D’Amico and Orphanides (2008). u is the mean of the inflation

expectations based on the aggregate histogram, at time t and horizon h.

Graph 7 shows the time series of uncertainty about long-term inflation expectations
derived from the DNB survey according to equation (11). We can see that uncertainty has
fallen slightly over the sample period. This measure therefore points to long-term

inflation expectations having become better-anchored over the sample period.

Next, we consider the survey-based probability of future euro area inflation being in
a certain range that is consistent with the inflation target as a measure of anchoring, in
particular the probability of expected long-term inflation lying between 1.5% and 2.5%
(as in Grishchenko et al.,, 2019). This probability, ptriT, is calculated as the sum of the
frequencies assigned in the aggregated histogram at the long-term horizon at time t to
inflation being in the two intervals j=5 and j=6, which together make up the interval

between 1.5% and 2.5%, according to

6 .
ptrkT = Z [ (12)
j=5

Graph 8 shows the time series of the probability ptrtT of expected long-term inflation
lying between 1.5% and 2.5% derived from the DNB survey according to equation (12).
We can see that this probability has increased slightly over the sample period. This
measure therefore also points to long-term inflation expectations having become better-

anchored over the sample period.
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Next, we study the effect of short-term deflation risk on long-term deflation risk from
the DNB survey as a measure of the anchoring of long-term inflation expectations. To
test whether long-term DNB survey expectations are well-anchored or not, we estimate
whether changes in long-term deflation risk respond to changes in short-term deflation

risk derived from the DNB survey,
AdriT = o; + BAdrT + g5 (13)

where Adr;T are quarterly changes in long-term deflation risk, and Adr" are quarterly
changes in short-term deflation risk, again using fixed effects within-group panel
estimation. The results are shown in Table 6. We find that changes in short-term deflation
risk have no significant effect on changes in long-term deflation risk from the DNB survey,
which also suggests that long-term euro area inflation expectations have remained well-

anchored.

Finally, to test whether short-term DNB survey expectations incorporate news about
inflation data releases, we perform the regressions of equations (3), (4) and (6), but
replacing long-term DNB survey expectations by short-term DNB survey expectations as
dependent variable. The results are shown in Tables 7 to 9. We find evidence that short-
term DNB survey expectations incorporate news about inflation data releases. Changes
in short-term DNB survey expectations react significantly to changes in the flash estimate
of inflation (where most of the news occurs), but not in inflation (where information is
often already stale) (Table 7). Similarly, changes in short-term DNB survey expectations
react significantly to surprises in the flash estimate of inflation, but not in inflation (Table
8). Finally, changes in both short-term and long-term Consensus surveys significantly

affect changes in short-term DNB survey expectations (Table 9).

4. Conclusions

We shed new light on the behaviour of short- and long-term euro area inflation
expectations since the crisis by using micro evidence from a new type of survey at high
(weekly) frequency. These data allow to shed new light on the different dynamics of
professional forecasters’ inflation expectations, as reflected in survey measures of

inflation expectations, and market-based measures. Overall, we find that long-term

13



inflation expectations remained well anchored to the ECB’s inflation aim, which has acted
as a focal point. By contrast, we find no evidence that professional forecasts (reported by
Consensus Economics) acted as focal points. But there are some subtle signs of long-
term inflation expectations not being perfectly well-anchored. These changes are much
more nuanced than those found in empirical exercises that rely on market-based

measures of inflation expectations.

Using measures based on the distribution of inflation expectations, namely
uncertainty based on the full distribution, the probability of expected long-term inflation
lying between 1.5% and 2.5%, and the effect of short-term on long-term deflation risk,
we find that long-term inflation expectations have remained well-anchored, and have
become better-anchored at the end of the sample period in 2018 compared with the

start of the sample period in 2011.

Moreover, we find that short-term DNB survey expectations incorporate news about

inflation data releases.

References

Beechey, M., Johannsen, B. and A. Levin (2011), “Are long-run inflation expectations
anchored more firmly in the Euro area than in the United States?”, American Economic

Journal: Macroeconomics, 3(2), 104-129.

Bernanke, B. (2010), "Monetary policy objectives and tools in a low-inflation
environment”, speech given at the 'Revisiting monetary policy in a low-inflation
environment' conference, Federal Reserve Bank of Boston, Boston, Massachusetts, 15

October.

Boero, G., Smith, J. and K. Wallis (2008), “Uncertainty and disagreement in economic
prediction: the Bank of England survey of external forecasters”, Economic Journal 118,

1107-1127.

Buono, I. and S. Formai (2018), “The evolution of the anchoring of inflation expectations”,

Journal of Macroeconomics 57(3), 39-54.

14



Bruine de Bruin, W., Manski, C., Topa, G. and W. van der Klaauw (2011). Measuring
Consumer Uncertainty About Future Inflation. Journal of Applied Econometrics, 26, 454-

478.

Busetti, F., Delle Monache, D. ,Gerali, A. and A. Locarno (2017), “Trust, but verify. De-
anchoring of inflation expectations under learning and heterogeneity,” ECB Working

Paper Series No. 1994.

Cecchetti, S., Natoli, F. and L. Sigalotti (2015), “Tail comovement in option-implied
inflation expectations as an indicator of anchoring”, Banca d’ltalia Temi di discussion No.

1025.

Clements, M. (2012), "Do professional forecasters pay attention to data releases?”,

International Journal of Forecasting 28, 297-308.

Coeuré, B. (2019). Inflation expectations and the conduct of monetary policy. Speech at

an event organised by the SAFE Policy Center, Frankfurt am Main, 11 July.

D'Amico, S. and A. Orphanides (2008), “Uncertainty and disagreement in economic
forecasting”, Federal Reserve Board Finance and Economics Discussion Series No. 2008-

56.

Dovern, J. and G. Kenny (2017), “"Anchoring inflation expectations in unconventional

times: Micro evidence for the euro area”, manuscript.

Draghi, M. (2014), “Monetary policy in the euro area”, Opening keynote speech at the

Frankfurt European Banking Congress, Frankfurt am Main, 21 November.

Fleming, M. and E. Remolona (1997), “"What moves the bond market?”, Economic Policy

Review, December, 31-50.

Galati, G., Poelhekke, S. and C. Zhou (2011), “Did the crisis affect inflation expectations?”,

International Journal of Central Banking, 7(1), 167-207.

Galati, G., Gorgi, Z., Moessner, R. and C. Zhou (2016), “Deflation risk in the euro area and
central bank credibility”, DNB Working Paper No. 509.

Galati, G., Gorgi, Z., Moessner, R. and C. Zhou (2018), “Deflation risk in the euro area and

central bank credibility”, Economics Letters 167, 124-126.

15


doi:10.1002/jae.1239
doi:10.1002/jae.1239
https://www.ecb.europa.eu/press/key/date/2019/html/ecb.sp190711~6dcaf97c01.en.html

Garcia, J. A. and S. Werner (2018), “Inflation News and Euro Area Inflation Expectations”,

IMF Working Paper No. WP/18/167.

Grishchenko, O., Mouabbi, S. and J.-P- Renne (2019), “Measuring inflation anchoring and
uncertainty: A U.S. and euro area comparison”, Journal of Money, Credit and Banking,

forthcoming.

Gurkaynak, R., Levin, A. and E. Swanson (2010), “Does inflation targeting anchor long-
term inflation expectations?” Journal of the European Economic Association 8(6), 1208-

1242.

Gurkaynak, R., Levin, A, Marder, A. and E. Swanson (2007), “Inflation targeting and the
anchoring of inflation expectations in the Western Hemisphere”, Economic Review, 25—

47.

Krueger, F. and I. Nolte (2016), "Disagreement versus uncertainty: Evidence from

distribution forecasts”, Journal of Banking & Finance 72, S172-5186.

Natoli, F. and L. Sigalotti (2017), "Tail co-movement in inflation expectations as an

indicator of anchoring”, ECB Working Paper No. 1997.

Rich, R. and J. Tracy (2018), "A closer look at the behavior of uncertainty and

disagreement: Micro evidence from the euro area”, Dallas Fed Working Paper No. 1811.

16



Graphs
Graph 1: Euro area inflation expectations from DNB survey, in percent

DNB survey inflation expectations
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Graph 2: Long-term survey-based euro area inflation expectations, in percent
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Graph 3: Long-term market-based euro area inflation expectations, in percent

Long-term market-based euro area inflation expectations
5-year/5-year forward (in percent)
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Graph 4: Examples of distributions of long-term inflation expectations from DNB survey,
in percent
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Graph 5: Euro area deflation risk from DNB survey

Deflation risk, DNB survey
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Graph 7: Uncertainty about long-term euro area inflation expectations derived from DNB
survey

Long-term uncertainty, DNB survey
(in percentage points)
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Graph 8: Probability of expected long-term inflation lying between 1.5% and 2.5% from
DNB survey
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Tables

Table 1: Effects of changes in inflation on changes in long-term DNB survey
inflation expectations

Dependent variable: Art’

Am 0.0013 -
Ar'*" - 0.0064
No. of observations 7266 7266

***, ** and * represent significance at the 1%, 5% and 10% levels. Sample period: 28 June
2010-10 December 2018, weekly changes. Fixed effects within-group panel regression;
robust standard errors.

Table 2: Effects of inflation surprises on changes in long-term DNB survey
inflation expectations

Dependent variable: Art’

1l -0.0764 -
n.ﬂash, sur _ O 01 81
No. of observations 1761 1656

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample period: 28 June
2010-10 December 2018, weekly changes. Fixed effects within-group panel regression;
robust standard errors. Inflation surprises relative to median Bloomberg survey
expectations.

Table 3: Role of the ECB’s inflation aim

Dependent ol
variable:
Full sample Including  Post euro
period euro area  area crisis’
crisis’
const 2.097*** 2.232%** 2.007***
Wald test of 0.0000 0.0000 0.3279
const=2
(p-value)
No. of obs. 8821 3530 5291

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample period: 28
June 2010-10 December 2018, weekly data. ' Including euro area sovereign debt
crisis, 28 Jun 2010-31 Dec 2013; 2 Post-euro area sovereign debt crisis, 6 Jan 2014 -
10 Dec 2018. Pooled OLS regression; robust standard errors.
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Table 4: Effects of changes in Consensus survey on changes in long-term DNB
survey inflation expectations

Dependent variable: Art’

ArreenssT 0.0552 -
ArenstT - 0.0623
No. of observations 7266 7266

**x ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 28 June 2010-10 December 2018, weekly changes. Fixed effects
within-group panel regression; robust standard errors. Using latest available
Consensus survey.

Table 5: Effects of changes in short-term DNB survey inflation expectations on
changes in long-term DNB survey inflation expectations

Dependent variable: Art*’

A’ 0.0755*

No. of observations 7266

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 28 June 2010-10 December 2018, weekly changes. Fixed effects
within-group panel regression; robust standard errors.

Table 6: Effects of changes in short-term DNB survey deflation risk on changes in
long-term DNB survey deflation risk

Dependent variable: Adr*’

Adr’’ 0.009

No. of observations 369

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 2011Q3-2018Q4, quarterly changes. Fixed effects within-group
panel regression; robust standard errors.
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Table 7: Effects of changes in inflation on changes in short-term DNB survey
inflation expectations

Dependent variable: A’

A 0.0037 -
Arfesh - 0.0730***
No. of observations 7414 7414

*xx ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 28 June 2010-10 December 2018, weekly changes. Fixed effects
within-group panel regression; robust standard errors.

Table 8: Effects of inflation surprises on changes in short-term DNB survey
inflation expectations

Dependent variable: A’

" 0.0573 -
n.ﬂash, sur _ 0.1018***
No. of observations 1798 1689

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 28 June 2010-10 December 2018, weekly changes. Fixed effects
within-group panel regression; robust standard errors. Inflation surprises
relative to median Bloomberg survey expectations.

Table 9: Effects of changes in Consensus survey on changes in short-term DNB
survey inflation expectations

Dependent variable: A’

An.Cons,ST 0091 6*** _
ArenstT - 0.1339*
No. of observations 7414 7414

*** ** and * represent significance at the 1%, 5% and 10% levels. Sample
period: 28 June 2010-10 December 2018, weekly changes. Fixed effects
within-group panel regression; robust standard errors. Using latest available
Consensus survey.

23



Previous DNB Working Papers in 2019

No.
No.

No.
No.

No.
No.

No.
No.
. 648

622
623

624
625

. 626
. 627
. 628
. 629

. 630
. 631

. 632
. 633
- 634

. 635
. 636
. 637
. 638
. 639
. 640
. 641

. 642
- 643

644
645

646
647

David-Jan Jansen, Did Spillovers From Europe Indeed Contribute to the 2010 U.S. Flash
Crash?

Wilko Bolt, Kostas Mavromatis and Sweder van Wijnbergen, The Global Macroeconomics

of a trade war: the EAGLE model on the US-China trade conflict

Ronald Heijmans and Chen Zhou, Outlier detection in TARGET?2 risk indicators

Robert Vermeulen, Edo Schets, Melanie Lohuis, Barbara Kolbl, David-Jan Jansen

and Willem Heeringa, The Heat is on: A framework measuring financial stress under

disruptive energy transition scenarios

Anna Samarina and Anh D.M. Nguyen, Does monetary policy affect income inequality in

the euro area?

Stephanie Titzck and Jan Willem van den End, The impact of size, composition and
duration of the central bank balance sheet on inflation expectations and market prices

Andrea Colciago, Volker Lindenthal and Antonella Trigari, Who Creates and Destroys

Jobs over the Business Cycle?

Stan Olijslagers, Annelie Petersen, Nander de Vette and Sweder van Wijnbergen, What
option prices tell us about the ECB’s unconventional monetary policies

Ilja Boelaars and Dirk Broeders, Fair pensions

Joost Bats and Tom Hudepohl, Impact of targeted credit easing by the ECB: bank-

level evidence

Mehdi El Herradi and Aurélien Leroy, Monetary policy and the top one percent:

Evidence from a century of modern economic history

Arina Wischnewsky, David-Jan Jansen and Matthias Neuenkirch, Financial

Stability and the Fed: Evidence from Congressional Hearings

Bram Gootjes, Jakob de Haan and Richard Jong-A-Pin, Do fiscal rules constrain

political budget cycles?

Jasper de Jong and Emmanuel de Veirman, Heterogeneity and Asymmetric

Macroeconomic effects of changes in Loan-to-Value limits

Niels Gilbert, Euro area sovereign risk spillovers before and after the ECB’s OMT

Dorinth van Dijk, Local Constant-Quality Housing Market Liquidity Indices

Francesco G. Caolia, Mauro Mastrogiacomo and Giacomo Pasini, Being in Good

Hands: Deposit Insurance and Peers Financial Sophistication

Maurice Bun and Jasper de Winter, Measuring trends and persistence in capital and

labor misallocation

Florian Heiss, Michael Hurd, Maarten van Rooij, Tobias Rossmann and Joachim

Winter, Dynamics and heterogeneity of subjective stock market expectations

Damiaan Chen and Sweder van Wijnbergen, Redistributive Consequences of

Abolishing Uniform Contribution Policies in Pension Funds

Richard Heuver and Ron Triepels, Liquidity Stress Detection in the European Banking Sector
Dennis Vink, Mike Nawas and Vivian van Breemen, Security design and credit rating

risk in the CLO market

Jeroen Hessel, Medium-term Asymmetric Fluctuations and EMU as an Optimum Currency Area
Dimitris Christelis, Dimitris Georgarakos, Tullio Jappelli, Luigi Pistaferri and

Maarten van Rooij, Wealth Shocks and MPC Heterogeneity
Dirk Bezemer and Anna Samarina, Debt Shift, Financial Development and Income Inequality
Jan Willem van den End, Effects of QE on sovereign bond spreads through the safe asset channel
Bahar Oztiirk and Ad Stokman, Animal spirits and household spending in Europe and the US



-2 -

No. 649  Garyn Tan, Beyond the zero lower bound: negative policy rates and bank lending
Yakov Ben-Haim and Jan Willem van den End, Fundamental uncertainty about the natural rate

No. 650
of interest: Info-gap as guide for monetary policy
Olivier Coibion, Dimitris Georgarakos, Yuriy Gorodnichenko and Maarten van Rooij, How

No. 651
does consumption respond to news about inflation? Field evidence from a randomized control

trial



De Nederlandsche Bank N.V.

Postbus 98, 1000 AB Amsterdam
DeNederlandscheBank
020524 911

EUROSYSTEEM dnb.nl



