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Abstract

This paper examines the effects of policy rate announcements on households’ inflation expectations
over the time period 2003-2015. The effect is estimated using a two-stage least squares regression
model. The announced changes are instrumented by a monetary policy surprise variable obtained
from high-frequency swap trade data. The effect of an announced increase in the policy rate on
inflation expectations is significant and positive. According to the New-Keynesian model, the
effect of an exogenous monetary policy shock depends on the assumptions made on the persistence
of the shock process in the model. Alternatively, the results may be interpreted as the policy
announcement signalling the central bank’s private information on the direction of future inflation.
Given the sizeable weight of housing costs in the Swedish CPI basket, the results may also be
interpreted as reflecting the direct effect of interest rates on the CPI. In this case, households
internalize the effects of interest rates on CPI, when forming expectations about the future rate

of inflation.
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1 Introduction

Agents’ inflation expectations are an important part of the transmission channel through which the
central bank’s monetary policy actions affect the economy. Inflation expectations affect inflation
outcomes and economic activity through firms’ price setting decisions and the wage demands posed
by unions and workers. Furthermore, an increasing number of central banks have adopted inflation
targets during recent decades and the idea that effective communication of monetary policy contributes
to shaping agents’ expectations has been highlighted. Shaping expectations is closely related to the
central bank’s ability to keep the rate of inflation close to its’ target. Goodhart (2001) and Archer
(2005) argue that inflation targeting central banks are particularly dependent on the perception of
their monetary policy decisions and communication, which further highlights the importance of agents’

expectations.

One of the aims of having an inflation target is to anchor agents’ inflation expectations to the target. If
expectations are firmly anchored, the central bank can reduce uncertainty and ease the agents’ economic
decision making. Given that the announced policy actions are deemed credible by the agents, they
will keep their expectations close to the target rate even if disturbances temporarily push inflation
away from the target. One of the main tools through which the central bank conducts its policy is
its policy rate. The overall importance of inflation expectations together with the importance of the
central bank’s ability to shape expectations naturally leads to the question: How do monetary policy

rate announcements affect inflation expectations?

The purpose of this paper is to answer this question by using survey data on inflation expectations
to examine one aspect of the expectations transmission channel. In particular, this paper studies the
effects of monetary policy rate announcements on inflation expectations. As announcements may be
anticipated by agents, this paper examines the effects of unexpected policy rate changes on inflation
expectations. The empirical examination is carried out through an event type of study, using Swedish
monthly household survey data over the time period 2003-2015. The effect of announced changes to
the Riksbank’s policy rate (the repo rate) on households’ inflation expectations is studied. Sweden
provides a useful basis for this type of study, given its long history with an explicit inflation target
and a relatively stable rate of inflation. The Riksbank is consistently working to achieve a transparent
and efficient communication of the intentions of its policy actions, e.g. by regularly publishing (since
2005) the trajectory of the forecasted path of its future policy rate, together with forecasts of key
macroeconomic variables. In fact, the Riksbank is deemed to be one of the most transparent central
banks in the world (Eichengreen and Dincer, 2010).

The survey data of inflation expectations includes observations collected during three days before and
three days after 29 policy rate announcements made by the Riksbank. Since households may anticipate
announcements, an instrumental variable approach is applied. The repo rate changes are instrumented

by a measure reflecting the unexpected component of the announced policy rate change. This monetary



policy surprise measure is obtained from high-frequency swap trade data, which are collected during

a narrow time window around the repo rate announcements.

The results show that repo rate announcements have a significant positive effect on inflation expecta-
tions, indicating that households increase their inflation expectations in response to an announcement
by the Riksbank to increase the repo rate. A positive response of inflation expectations is not consis-
tent with the negative relationship predicted by the New-Keynesian model, with parameter values as
in Gali (2015). The New-Keynesian model suggests that, provided that the monetary policy shock is
persistent, but not too persistent, an increase in the nominal interest rate should be associated with
a decrease in inflation expectations. However, if the monetary policy shock is assumed to be highly
persistent, the correlation between unexpected changes in the interest rate and inflation expectations

switches sign and becomes positive, in line with the estimated results.

An alternative interpretation is that the announcement may reveal private information of the central
bank about the state of the economy. In this case, an unexpected increase in the interest rate may be
taken as information that the central bank expects inflation to increase in the future, leading households
to increase their inflation expectations. A final interpretation is that the results reflect the fact that
interest rates enter directly in the Swedish consumer price basket via housing costs. The results may
therefore be interpreted as households internalizing the direct effect of repo rate changes on mortgage
interest rates into their inflation expectations. IThis could also cause inflation expectations to respond

in the same direction as an unexpected change of the repo rate.

To the best of my knowledge, no previous paper has studied the direct effect of monetary policy rate
announcements on the inflation expectations of households over a longer period of time. In a recent
study, Coibion et al. (2019) conduct a randomized controlled trial on US individuals during three
months of 2018 to examine the effect of different forms of information signals on inflation expectations,
such as the Federal Open Market Committee statements. In contrast to their study, this paper considers
the effects of monetary policy announcements on household inflation expectations over a longer time
period using a survey data sample covering 13 years. A number of studies have indirectly examined the
effects of monetary policy announcements on inflation expectations by studying the effect of central
bank communication on financial markets and interest rates (see Blinder et al., 2008, for a survey).
In contrast to these studies, this paper studies the direct effect of monetary policy announcements on

inflation expectations.

Some previous studies have examined other aspects of central bank communication and inflation expec-
tations. Szyszko (2015) studies the effect of inflation forecasts published by central banks on consumers’
inflation expectations, finding that central banks are able to shape expectations by publishing inflation
forecasts. Dréger (2015) studies the effects of media reports about inflation on the inflation perceptions
and expectations of Swedish consumers. Driger shows that media reports about inflation have small
effects on expectations, and that consumers care more about news of rising inflation than about news

of falling inflation.



In general, empirical studies of the effects of monetary policy announcements on the expectations
held by the general public are, to date, few in numbers. Most previous research has focused on
the inflation expectations of financial market participants and professional forecasters (e.g. Kuttner,
2001; Andersson et al., 2006; Amstad and Fischer, 2009). Yet, many central banks aim to explicitly
communicate their actions to the general public. Clear communication with the general public is
essential for the accountability and democratic legitimacy of an independent central bank (Binder,
2017). In addition, consumers’ inflation expectations are often found to differ from those of professional
forecasters and financial market participants (Carroll, 2003; Coibion and Gorodnichenko, 2015), and
these differences may have important economic implications due to the sizeable impact of households’
consumption decisions on the general performance of the economy. Consequently, if the central bank’s
communication is able to influence household’s inflation expectations, it will also affect consumer

behavior, inflation outcomes, and economic activity.

The following section provides a theoretical background, against which the results will be interpreted.
Section 3 presents the survey data on inflation expectations, gives a brief overview of the Riksbank’s
communication policy and decision process, and summarizes the previous literature on measures of
monetary policy shocks together with a brief explanation of how the monetary policy surprise variable
is constructed. Section 4 explains the empirical estimation method and regression results are presented.
Section 5 considers robustness checks. Section 6 examines whether the effect is heterogeneous across

types of households, and section 7 concludes.

2 Theoretical Background

The standard New-Keynesian model with Calvo (1983) pricing provides a useful theoretical baseline to
interpret the empirical results.! Using the standard notation, as in Gali (2015), the three key equations

of the model are as follows:

Ty = BET1 + Ky (1)

. 1, n N
gt = —;(Zt — By — 1) + B (2)
it = p+ Qay + PyYs + 1 (3)

where 7 is inflation, Eym.11 is the expected inflation, g, denotes the output gap, Fif:+1 the expected
output gap, ¢; the nominal interest rate, ;' the natural interest rate. The exogenous component of the
monetary policy, v, is assumed to follow the AR(1) process v; = p,v;—1 + £} is the process which the
exogenous monetary policy shock, /. A monetary policy shock, €/, generates an unexpected change
in the interest rate. As a monetary policy shock hits the economy, the agents expects the central bank

to act according to the policy rule given by equation (3).

With the calibration used in Gali (2015), and under the assumption of a moderately persistent shock

IFor detailed presentation of the model, see e.g. chapter 3, Gali (2015).



(p = 0.5) the central bank responds to a positive shock, £/, by increasing the period ¢ nominal interest
rate, which leads to a decrease in output and inflation. This, in turn, implies a simultaneous dampening
of the upward adjustment of the nominal interest rate. Provided that the shock is persistent inflation

expectations are predicted to decrease.

However, if the shock is assumed to be highly persistent the effect via expectations outweighs the
direct effect of the shock, and the interest rate and inflation expectations both decrease (see p.67 in
Gali, 2015). The sign of the predicted correlation between unexpected changes in the nominal interest
rate on inflation expectations is therefore ambiguous, and depends on the assumptions made about

the persistence of the monetary policy shock.

Unexpected changes to the nominal interest rate may not only reflect exogenous monetary policy
shocks. Unexpected changes may be endogenous if there is an information asymmetry between the
central bank and the agents. In this case, the change in the nominal interest rate may reveal private
information of the central bank. One such model is developed by Ellingsen and Séderstrém (2001).
In their model, the central bank sets out to minimize a loss function by choosing the the one-period
nominal interest rate. Unanticipated changes in monetary policy can come about for two reasons.
First, if the central bank responds to new and private knowledge about shocks to output and prices,
the policy response of the central bank is endogenous as it reflects new input into a given objective
function. In this case, an unanticipated increase in the nominal interest rate may be interpreted by
market participants as an indication that inflation has increased. As a result, interest rates of all
maturities, as well as inflation expectations, are predicted to increase as the central bank acts to fight
inflation. Ellingsen and Soderstrom (2001) suggest that private information may be interpreted as
central banks having superior data processing abilities, rather than earlier access to data than market

participants.

Second, the central banks preferences may change. In this case, the policy change is exogenous in the
sense that the weight placed on inflation versus output stabilization in the central bank’s objective
function is changed. For instance, if the nominal interest rate is increased and market participants
are confident that there has been no unanticipated change in fundamentals, then they may infer that
inflation stabilization has moved higher on the central bank’s agenda. In Ellingsen and Séderstrém
(2001) model, sufficiently long interest rates, and thus inflation expectations as well, are then predicted
to move in the opposite direction to the change in the interest rate, as inflation is reduced.

In summary, the predicted relationship between an unexpected change in the nominal interest rate and
inflation expectations may either be positive or negative, in response to an exogenous monetary policy
shock, depending on the persistence of the monetary policy shock. Unexpected changes in the nominal
interest rate may also reflect endogenous policy responses of the central bank to private information
about the state of the economy. In this case inflation expectations will respond positively to an increase

in the interest rate.



3 Data

3.1 Inflation Expectations

Inflation expectations data over the time period April 2003 to April 2015 are obtained from the
Swedish Consumer Tendency Survey (CTS) which is compiled on a monthly basis by the Swedish
National Institute of Economic Research (NIER).? The data provide individual expectations about the
expected average rate of inflation over the coming 12 months. In addition to recording observations of
inflation expectations and the date the survey interview took place, a number of characteristics of the

respondents are recorded as well such as their age, gender, and geographical region of residence.

The survey data are collected during the first two weeks of each month, and the number of interviews
are uniformly distributed over the interview period. Each of the monthly samples contains 1500
interviews. The interviews are conducted by a computer program over the phone, and the selection of
the sample is adjusted each month to be representative in terms of gender, age and geographical region
of residence among Swedish households. Responses are collected until a predetermined quota in each
of the three categories is filled. The households are asked to provide both a qualitative indication of
the expected direction of future price change over the next 12 months, and a point estimate. In this

paper, the survey responses to the latter question are considered.?

To isolate changes in inflation expectations in response to the announcements rather than other news
and changes in the economy, only households interviewed during a time window of three days prior
and three days after a repo rate announcement are included in the sample. The narrower the time
window around the repo rate announcements is, the more likely it is to capture the effect of the
announcement itself. However, narrowing the window too tight around the announcement reduces the
number of observations, which makes the estimation less precise. In addition, if it takes time for the
news to reach the households, a too narrow window may result in a data set that is not capturing the
effect of the announcement at all. Balancing this trade-off, an interview window including three days
before and after the announcement of each of the repo rate decision is chosen. Since the individuals
interviewed during the day of the announcement may or may not have been exposed to the repo rate
announcement news, interviews recorded during the day of the repo rate announcement are excluded.
This means that in total six interview days, three before and three after each repo rate announcement

are included in the sample.

2The identity of the called interviewee is compared to register data information. To avoid within-household biases,
in case a land-line phone number for a non-single household is called, the person chosen to represent the household is
the person whose next birthday is closest in future time.

3The question asked to the survey respondents is as follows: "Compared with today, how much in percent do you
think that prices will go up (i.e. the rate of inflation 12 months from now)?". The respondents are asked provide a point
estimate or a small interval. In case an interval is provided, the point estimate is calculated as the average.



3.2 The Riksbank’s announcement and decision process

The Swedish central bank, the Riksbank, is independent of the Swedish parliament and its main objec-
tive is to maintain price stability, interpreted as a 2% target rate of inflation. Since 1999 the Riksbank
is managed by an Executive Board consisting of six members, of which one is the chairperson and
governor (Andersson et al., 2006). The board makes decisions by majority vote, where the governor’s
vote is pivotal. Normally, six monetary policy meetings are held each year according to a publicly
pre-announced meeting schedule. During these meetings the policy rate (the repo rate) is decided.
The announcement of the decision is normally made the day after the meeting, in a press conference
accompanied by a press release which contains the most important considerations behind the decision
(Hallsten and Téagtstrom, 2009).

The whole process leading up to the policy rate decision takes approximately six weeks long, and
starts off from a number of alternative scenarios for the future economic development and potential
future risks. Thereafter, new statistics and events that have occurred since the previous monetary
policy meeting are analysed. The final decision on the repo rate is, however, taken at the final board
meeting. Here the board also decides on the forecast for the repo rate over the next three years. The
minutes of the board meeting are published approximately two weeks after the final decision. The
minutes provide a record of how each of the members reasoned and voted. Members of the board can
state a dissenting opinion concerning the view of the majority on the monetary policy decision or the
forecasts presented in a report alongside with the repo rate decision. These reservations are recorded
in the minutes (Hallsten and Tagtstrom, 2009).

Between the monetary policy meetings, the Riksban communicates to the public by means of speeches,
press releases and economic commentaries on their website. Individual board members can give an
account of important monetary policy issues, but cannot give account of their own views until the
minutes of the final meeting have been published. Speeches by individual board members may contain
comments on new statistics and relate them to the earlier forecasts, or describe which variables were
particularly important when making the previous repo rate decision. However, the member cannot
provide information that would allow outsiders to anticipate the position that the board member will

take with regard to the next policy decision (Hallsten and Tégtstrom, 2009).

During the time period of this study, April-2003 to April-2015, 81 repo rate decisions were announced
by the Riksbank. Of these, 29 announcements took place during the first two weeks of the month, i.e.
during the interview period of the Consumer Tendency Survey where households inflation expectations
are collected. These 29 announcements are considered in this paper. A list of the included decision
dates, the announced change and the magnitudes of the associated monetary policy surprises is shown

in the appendix, table Al.



3.3 Monetary policy surprises

In the New-Keynesian model, all agents are assumed to have full information. Anticipated changes in
the monetary policy rate should not have an effect on inflation expectations since these have already
been foreseen and immediately internalized into the expectations of future inflation. Inflation expec-
tations should therefore only change in response to unanticipated announcements. Consequently, an
examination of the effect of monetary policy rate announcements on inflation expectations requires a

measure of unanticipated changes to the policy rate, i.e. monetary policy surprises.

The next issue at hand is therefore how to obtain such a monetary policy surprise measure. The
previous literature considers various ways of estimating the empirical counterpart of a monetary policy
shock. Ramey (2016) provides a survey of the methods used in the literature for the identification
of macroeconomic shocks in general, and monetary policy shocks in particular. The emergence of
high-frequency financial market data has allowed for new methods of identifying unexpected changes
in monetary policy; see e.g. Kuttner (2001); Giirkaynak et al. (2005); Hamilton (2008) and Campbell
et al. (2012). This paper uses a measure developed by Sandstrém (2018), who in turn builds on Kuttner
(2001), Brubakk et al. (2017) and Gertler and Karadi (2015). The measure uses high frequency data on
future rates around monetary policy announcements, which are used to estimate the monetary policy

surprise associated with a policy rate announcement.

Expectations of central bank policy actions are not directly observable. However, given the assumption
that there exist an observable market interest rate which is a close proxy for the expected monetary
policy rate, the expectations of the central bank’s policy rate may be measured using market interest
rates. In this sense, interest rates on financial instruments may provide a natural, market-based proxy
for these expectations (Barakchian and Crowe, 2013; Sandstrom, 2018). Kuttner (2001) uses Feds
funds futures rates to disentangle expected from the unexpected monetary policy actions. Gertler
and Karadi (2015) use various interest rate futures. Brubakk et al. (2017) construct a synthetic one-
month interest rate instrument by using the relationship between spot and forward exchange rates.
Sandstrém (2018)? considers the STINA (Stockholm Tomorrow Next Interbank Average) swap rate,

which represents the exchange of a fixed and a floating rate.’

The measure is based on the efficient market hypothesis, which states that asset prices reflect all
available information, including expected future monetary policy. In this case, the surprising element
of an announced policy change can be estimated by looking at the change in the futures rate just
after, as compared to just before an announcement. The time window during which the surprise is
measured should be short enough to measure the response to the central bank’s announcement and

not responses to other information hitting the market. At the same time, the window needs to be

4See Sandstrém (2018), Appendix A, for a detailed derivation her measure of the monetary policy shock.

5The floating rate is the STIBOR T/N (Stockholm Tomorrow Next Interbank Offered Rate Tomorrow Next), which
is the interbank rate from tomorrow to the day after tomorrow. The STIBOR T/N is generally traded at the central
bank’s policy rate plus a fixed risk premium of 10 basis points. The fixed rate should be equal to the expected average
STIBOR T/N interbank rate over a one-month contract horizon.



long enough to allow markets to receive and digest the announcement. In a fully efficient market,
the change is instantaneous. However, interpreting new information may not be instantanoues, and
therefore the window should not be too short either (Brubakk et al., 2017; Sandstrém, 2018).°

In practice, the observed interest rate may not be a perfect measure of expected future monetary
policy, as it is likely to contain a small risk premium. The proxy interest rate is still an informative
measure of the expected policy rate given the assumption that there is no systematic variation in
the risk premium during the time of monetary policy announcements. The presence of unsystematic
measurement, error would lead to an attenuation bias, understating the estimated effects of monetary

policy rate changes on inflation expectations (Barakchian and Crowe, 2013; Sandstrom, 2018).

4 Empirical Analysis

4.1 The Regression Model

The baseline regression equation to test the effect of repo rate announcements on inflation expectations
is given by the following equation:

mij = @+ 7Dij + 00X + i j, (4)

where the dependent variable is the inflation expectation of household ¢ = 1,2,..,N. The index j
indicates during which of the 29 included announcement months the household is interviewed. «; is
an intercept which is specific to announcement month j, D; ; is a dummy variable that takes the value
one if household ¢ is interviewed in the three day period after the announcement. The inclusion of
D; ; controls for systematic compositional differences in the sample between households interviewed in
the beginning and the end of an interview window. Systematic differences may arise, for example, if
groups with systematically higher expectations are tend interviewed in the beginning or in the end of
the sample. The variable of interest, X; = D; ; Ai;-%p °, is given by the interaction of the announced
change in the repo rate, Aifep ¢, and the dummy variable, D; ;, which takes the value one for households
that have been exposed to the announcement (i.e. that are interviewed in the three day period after

the announcement). ¢; ; is the error term.

Individuals may anticipate changes in the repo rate and internalize expected changes in their expec-
tations, prior to the announcement. In this case, the regression given by (4) suffers from an errors-in-
variables problem, as the unanticipated component of the announced repo rate change is contaminated
by the possible presence of anticipation effects. Theoretically, the announced change to the policy rate

is the sum of two mutually uncorrelated components: an expected and an unexpected component.

6Sandstrém (2018)’s measure is estimated using a 3 hour window. The monetary policy announcements generally
take place at 9:30 am, while changes in the STINA rate are observed between 9:15 and 12:15.



Only the unexpected component should have an effect on expectations, as the expected component
is already internalized in expectations. However, the unexpected component is unobserved and the
actual policy rate change is used in the regression. Hence, the inclusion of both the expected and the
unexpected component in the regressor implies a measurement error, which leads to an attenuation of
the estimated the effect of a policy rate change on inflation expectations. To distinguish the unexpected
from the expected part of an announced change to the repo rate, the monetary policy surprise measure
presented in section 3 is used as an instrumental variable in the regression. Assuming that financial
markets have at least as much information as households, a policy rate change that is a surprise to the

financial markets should be uncorrelated with the repo rate change that is expected by households.

The effect of the announcement is estimated using two stage least squares (2SLS). The first identifying
assumption of this approach is that the monetary policy surprise, i.e. the unanticipated component
of the announcement, is correlated with the announcement of the repo rate. The second identifying
assumption is that the monetary policy surprise affects inflation expectations only via the announce-
ments, that is, it does not have a direct effect on inflation expectations. The third and final identifying
assumption is that the monetary policy surprise is uncorrelated with the error term, €; ;. Together,
the fulfilment of these assumptions leads to a consistent estimate of the effect of a repo rate change

on inflation expectations, denoted § in equation 4.

The repo rate is the main policy tool that the Riksbank uses to reach its inflation target, and influencing
inflation expectations is an important part of reaching that target. Consequently, the Riksbank may
change the repo rate in response to inflation expectations, leading to a correlation between the error
term, €, and the change of the repo rate. This potential issue of reverse causality is handled in several
ways. First, the included repo rate decisions are taken during the beginning of the month, while the
survey data of inflation expectations are published at the end of each month, after the announcement
is made. The likelihood that the Riksbank observes the inflation expectations collected just before
the announcement of the repo rate decisions is therefore minimal. Second, only interviews conducted
during three days closest to the announcements are included in the sample, which further decreases
the probability that the Riksbank changes the repo rate in response to inflation expectations observed

in the same month as the announcements takes place.

However, reversed causality may still be present if the Riksbank is responding to an observed trend in
inflation expectations. For instance, if inflation expectations have been decreasing for several months
prior the repo rate decision, expectations may have a negative trend which the Riksbank may respond
to. The use of a monetary surprise variable minimizes this problem, since it reflects only the unexpected
component of the announcements. The Riksbank’s response to a trend in inflation expectations may
be anticipated, and should therefore not be reflected in a measure of monetary policy surprises.

10



4.2 Results

The estimated coefficients of the first stage regression are shown in Table 1. The first stage regression
estimates the relationship between the monetary policy surprise and the associated announced change
in the repo rate. The estimated coefficient of the monetary policy surprise is significantly different
from zero, and the high R-square indicates a strong association between the repo rate change and
the monetary policy surprise variable. Both these results are in favor of the relevance of the former
variable as an instrument for the latter. Stock et al. (2002) recommend a threshold value of the first
stage F-statistic of at least 10 as support in favor of the strength of the instrument. In addition, Stock
and Yogo (2005) suggest a threshold value of the Cragg-Donald F-statistic of at least 16.38. The last
two rows of Table 1 show that the F-statistics of the first stage regression are well above both these
thresholds.

The estimated first stage relationship is not one to one. The large magnitude of the estimated coefficient
indicates that a one percentage point increase in the surprise variable is associated with a more than
double as large change in the repo rate. Put differently, the estimated coefficient implies that a
one standard deviation monetary policy surprise roughly induces a 0.48 percentage points increase in
inflation expectations. Theoretically, the announced change is the sum of two mutually uncorrelated
components, an unexpected and an expected component. The coefficient on each of these components
should therefore be expected to be equal to one. Therefore, the large magnitude of the estimated
coefficient is surprising.”

Table 1: First stage

Variables: ‘ dep. var: iP°
Arunempected 3610***
(0.245)
Intercept 0.00366
(0.0217)
Observations 29
R-squared 0.890
F-statistic 217.56
Cragg-Donald F-statistic 89671.5

Note: standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1

Table 2 shows the OLS and 2SLS estimation results. The first three columns show the OLS estimates,
while the last three show the 2SLS estimates. Starting from the leftmost column, the OLS estimate

"The unexpected component should not contain any systematic components, and therefore have mean value of zero.
However, as is shown in Table A2 in Appendix, the mean of the empirical monetary policy surprise variable is, albeit
small in magnitude, different from zero. The large coefficient on the estimated unexpected component may reflect the
fact that the monetary policy surprise variable appears to contain a small systematic component.

11



indicates that inflation expectations increase in response to an announcement of the Riksbank to
increase the repo rate. The second column includes the dummy variable, D. The dummy variable
controls for common fixed effects of households interviewed after the repo rate announcements. The
estimated effect of a repo rate announcement on inflation expectations shown in the second column
is only slightly larger than the corresponding estimate in the first column. The third column shows
that the inclusion of time fixed effects, i.e. the inclusion of period specific intercepts rather than a
common intercept, results in a decreased magnitude of the estimated coefficient. The decrease indicates
that a part of the variation in inflation expectations is explained by factors other than the repo rate
announcements, which are accounted for by the period-specific intercepts.

Table 2: OLS and 2SLS

OLS 2SLS

Variables: dep. var: ¢ dep. var: m°
Repo rate announcement 0.654***  0.674***  (0.298** | 0.622*%**  0.647*** (0.465***

(0.0728)  (0.0755)  (0.130) (0.0837)  (0.0878)  (0.154)
After announcement dummy - 0.0368 0.0712 - 0.0333 0.0957

(0.0361)  (0.0596) (0.0365)  (0.0608)

Period specific intercept - - Vv - - vV
Observations 36,466 36,466 36,466 | 36,466 36,466 36,466

Note: standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The fourth to sixth columns show the corresponding 2SLS estimates. The estimate shown in the forth
column is similar in magnitude to the corresponding OLS estimate shown in the first column, and
indicates that an announcement to increase the repo rate leads to an increase in inflation expectations.
Again, the inclusion of the dummy variable, which controls for common fixed effects of households
interviewed after the repo rate announcements, results in a slight increase in the estimated effect of a

repo rate announcement on inflation expectations, as is shown in the fifth column.

The inclusion of time fixed effects, as is shown in the sixth column, implies a decreases of the estimated
coefficient. The estimated effect shown in the sixth column, implies that a one standard deviation in-
crease in the monetary policy surprise, via the announced change in the repo rate, roughly induces a
0.23 percentage points increase in inflation expectations. Compared to the magnitude of the corre-
sponding OLS estimate shown in the third column, the 2SLS estimate is of greater magnitude. The
difference in magnitudes is consistent with the presence of an attenuation bias in the OLS estimate,
arising due to the noise added from the inclusion of both the anticipated and unanticipated component
of the repo rate change. Therefore, the 2SLS estimate shown in the sixth column is estimate at main

focus in following the discussion of the regression results.
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4.3 Discussion

There are several possible interpretations of the results. In the New-Keynesian model, the correlation
between unexpected changes in the policy rate and inflation expectations depends on the assumption
made about the persistence of the monetary policy shock. If the shock is moderately persistent, the
model predicts that an unexpected increase in the nominal interest rate is associated with a decrease
in inflation expectations. The result of this paper is not in line with this prediction, as the estimated
effect of an unexpected increase in the repo rate leads to an increase in inflation expectations. If
instead the monetary policy shock in the New-Keynesian model is assumed to be highly persistent,
the sign of the predicted correlation is reversed and hence positive. Thus, under the assumption of a

highly persistent shock, the empirical results may be interpreted in line with the model prediction.

The New-Keynesian model assumes that the central bank and the agents in the economy have full
and symmetric information. However, if the central bank has private information about the state of
the economy, an unanticipated change in the nominal interest rate may be interpreted as the central
bank revealing private information. A second interpretation of the results is therefore that households
increase their inflation expectations as the central bank reveals, by increasing the policy rate, that it
expects inflation to increase in the future. There may also be other information in the announcement
that reveals private information of the Riksbank that induces households to change their inflation

expectations.

A third interpretation of the results reflects the direct presence of interest rates in the CPI basket. As
mortgage interest rates are included in the Swedish CPI measure an increase in the policy rate will
mechanically increse in the CPI as well. The effect of a change in the central bank’s policy rate on
market interest rates is, in turn, in line with the widely accepted stylized facts presented in Christiano
et al. (1999), showing that after a contractionary monetary policy shock, short term interest rates
increase. In general, an increase in short term interest rates implies an increase in mortgage interest
rates as well. The Consumer Tendency Survey asks households to provide their expectations of the rate
of change in the general price level over then next 12 months, and the price level is typically measured
by the CPI. If households indeed do keep the CPI in mind as they state their inflation expectations,

the effect on inflation expectations of an unexpected increase of the repo rate should be positive.

The CPI, which includes interest costs of housing, has been the main target variable for the Riksbank’s
inflation target until 2017. As of 2017, the official target variable was changed to CPI holding interest
rates fixed, the so called CPIF. In fact, the Riksbank has considered this alternative CPI measure as
a compliment to the main target variable since 2008.%® The New-Keynesian model does not include
interest rates in the definition of inflation. The deviation of the results, as compared to the effect
predicted by the model under the assumption of a moderately persistent chock, may be interpreted as

reflecting the sizeable weight given to housing expenditures in the CPI basket (about 25% in 2015), and

8The main difference between the two measures is that an index of interest rates multiplied with an index of the
capital stock enters into CPI with variable interest rate. While only the capital stock index enters in the alternative CPI
measure with fixed interest rates.
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to mortgage interest rates in particular. The results may thus be interpreted as households internalizing

the effect of e.g. the mortgage interest into their expectations about the future rate of inflation.

5 Robustness

In this section four alternative explanations are explored. First, the global financial crisis resulted in
heightened media attention to economic and monetary policy news. The increased attention placed
on the central banks’ actions may imply that the results are driven solely by decisions announced
during the financial crisis. Second, survey data is often suspected of containing extreme and incorrect
observations. Regardless of their information content, if a few extreme observations drive the results,
the estimated effect may not be representative of the average household. Third, the collection of
survey data may result in systematic compositional differences arising in the sample. If systematic
differences exist between households interviewed before, as compared to households interviewed after a
repo rate announcement, the estimated effect may reflect these differences rather than the response to
the announcements. Fourth, inflation expectations are often found to be highly heterogeneous based
on the demographic characteristics of the respondents. The presence of heterogeneity in the effect of
monetary policy announcements across households may indicate that the main result reflect not the

effect on the inflation expectations of the general public, but a certain type of household.

5.1 The Financial Crisis

If monetary policy announcements have a large effect on inflation expectations in certain settings, such
as during a financial crisis, but not in others, the results may be driven by events occurring during
extreme circumstances. In this case, the estimated effect may be driven by the increased attention
given to monetary policy and economic news during the outbreak of the global financial crisis during
2008,/2009.

Binder (2017) and Van der Cruijsen et al. (2015) find that households lack the information or motivation
to be receptive to central bank communications. While Dréger et al. (2016) highlight the role of media
in their study of the relationship between US households’ inflation expectations and key economic
concepts, such as the Fisher equation, the Taylor rule and the Phillips curve. They find that the
consistency between household’s expectations and the Taylor rule and the Phillips curve is weak, but
increase with newspaper coverage of inflation, unemployment, and monetary policy, and consumers

reporting hearing more economic news.
Naturally, the amount of reported monetary policy news in the media was higher during the financial

crisis in 2008/2009. The outbreak of the crisis is in the middle of the sample period studied in this

paper. To examine the impact of the crisis on the estimation results, the crisis period is excluded from
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the sample, and the regressions are re-estimated.

To define the time period of the financial crisis, this paper follows Nakamura and Steinsson (2018)
who define the height of the financial crisis as given by the period July-2008 to June-2009. During
this time period three repo rate decisions were announced. All three decisions implied large decreases
of the repo rate, as is shown in Table Al in Appendix. When these observations are excluded from
the sample, the estimated effect of repo rate announcements on inflation expectations is positive and
weakly significant, as is shown in the second column of Table 3. The complete regression results,
including the OLS estimates, are shown in Table A3 in Appendix. The magnitude of the estimated
coefficients are similar to the main result shown in the first column. Thus, the financial crisis does not

appear to be driving the results.

Table 3: Robustness tests

Excluding the

Variables: dep. var ©°¢ Main result R ..
financial crisis

Truncation of extreme values Placebo test

50% < 7 < —10%  30% < 7¢ < —5%  20% < ¢ < —2%

Repo rate announcement 0.465%** 0.514* 0.430%%* 0.395%** 0.340%** -
(0.154) (0.269) (0.146) (0.133) (0.119)

After announcement dummy | 0.0957 0.113* 0.0834 0.0734 0.0445 0.0184
(0.0608) (0.0621) (0.0575) (0.0526) (0.0471) (0.0436)

Period specific intercept Vv Vv Vv Vv Vv v

Observations 36,466 32,745 36,466 36,466 36,466 50,360

Note: standard errors in parentheses
**E p<0.01, ** p<0.05, * p<0.1

5.2 Extreme Values

Survey responses are often suspected to contain errors or extreme observations, which in the case of
inflation expectations may cause either positive or negative biases. However, the extent of erroneous
and extreme observations is typically unknown. Research based on survey data therefore often uses
methods for detecting and adjusting for extreme observations. However, two main issues arise. The
first is how to decide on which observations that should be considered as extreme. Second, what
should be done with these observations once they are identified (Curtin, 1996). There is no unique
statistical method to identify extreme values and decide on their information content. Lacking any
additional information which clarifies the information content, Curtin (1996) suggest handling extreme
observations by re-weighting or truncating, e.g. using Winsorized means, rather than eliminating the

observations.

Following Curtin (1996) and Pfajfar and Santoro (2010), two formulations of truncation of extreme
values are considered. First, observations of expected inflation below -10% and above +50%, second,
below -5% and above +30%. Values outside these bounds are truncated, i.e. replaced by the value the
observations closest to them. In addition, a third alternative is considered where observations below
-2% and above +20% are truncated. The regression results obtained using the adjusted samples are

shown in columns 3-5 in Table 3. The complete regression results including the OLS estimates are
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shown in Table A4 in Appendix.

The estimated coefficients are positive, significant and of similar magnitude using all three extreme
value adjusted samples. The estimated coefficients are of slightly smaller magnitudes relative to the
main result. In addition, the size of the coefficient decreases as the criteria of extreme value observations
becomes narrower. At the same time, the standard error of the estimated coefficient obtained using
the adjusted samples is smaller, indicating an increase in the precision of the estimated effect. Thus,

extreme values does not appear to drive results.

5.3 Placebo Test

Even though the survey data are collected by random selection (conditional on fulfilling quotas for
gender, age and geographical region of residence of the Swedish population) the households interviewed
before a repo rate announcement may still systematically differ in characteristics compared to those
interviewed after. The issue arises if households that enter the survey in the beginning differ in observ-
able or unobservable ways, as compared to households that enter the survey late. Factors contributing
to such differences may consist of observable, and in the sample measurable, characteristics such as em-
ployment status, income level and age. However, unobservable, or in the sample unmeasured, factors

may be important contributors as well, such as socio-economic status, hours worked and occupation.

The presence of systematic compositional differences in the sample would imply that the estimated
effect of repo rate announcements on inflation expectations may reflect these differences rather than the
true effect of the announcements. To examine the possible presence of systematic differences, a placebo
test is conducted. The idea of the placebo test is to examine whether the inflation expectations of
households interviewed in the three day period prior a repo rate decision differ systematically from the
inflation expectations collected in the three day period after. This is be done by utilizing observations
of inflation expectations recorded in months where no repo rate announcements took place, using
the corresponding six day sample window. A placebo test sample is constructed including only the
months where no repo rate announcements took place. In these months, only observations of inflation
expectations collected during the same interview dates as in the closest month with a the repo rate
announcement(e.g. in the month before or after). Using the resulting sample, the following regression
is estimated:

m; =a; +7Dij + i, (5)

where o is an intercept specific to period j, D; ; is a dummy variable that takes value one if household
i is interviewed in the later of the two three day periods, and ¢; ; is the error term. The placebo test
indicates the presence of systematic differences if the estimated coeflicient on the dummy variable, D; ;,
is significantly different from zero. The results are displayed in column 6 in Table 3. The complete
regression results are shown in Table A5 in Appendix. As the estimated coefficient is not significant,
the result does not indicate any evidence of systematic differences between households interviewed
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before and after a repo rate announcement. This finding is consistent with the insignificant coefficient
of the dummy variable D in the baseline estimation. Hence, compositional differences in the survey
data are concluded to not drive the results.

6 Heterogeneity

Heterogeneity in households’ inflation expectations is a common finding in the existing empirical
literature on inflation expectations. In particular, the previous literature finds heterogeneity in inflation
expectations based on several characteristics, such as age (e.g. Easterly and Fischer, 2001; Pfajfar and
Santoro, 2010), life time experiences (e.g. Ehrmann and Tzamourani, 2012; Malmendier and Nagel,
2015), income level (e.g. Easterly and Fischer, 2001; Pfajfar and Santoro, 2010), education (e.g. Easterly
and Fischer, 2001; Pfajfar and Santoro, 2010), gender (e.g. Jonung, 1981; Bryan et al., 2001) and
occupation (e.g. Easterly and Fischer, 2001).

If heterogeneity is present also in the response of inflation expectations to monetary policy announce-
ments, this implies that different household react differently to monetary policy actions. This, in turn,
may have implications for how monetary policy announcements should be communicated efficiently to
affect the inflation expectations of as many households as possible. To examine whether the observed
heterogeneity in inflation expectations translates to the effect of monetary policy announcements on
inflation expectations, households are grouped into sub-samples reflecting their demographic character-
istics. The set of characteristics considered is based on the findings of the existing empirical literature

on inflation expectations; gender, age, income level, and educational level.?

The regression model 4 is estimated for each sub-sample. The 2SLS estimation results are shown in
Table 4. The first two columns of Panel (a) show that the estimated effect is positive and significant
for both men and women. The magnitude is similar, as it is only slighly greater for women than

for men.'0.

This result may also be interpreted in line with the findings of Coibion et al. (2019).
They conduct randomized trials on US individuals to study how eight different forms of information
regarding inflation affect inflation expectations. They find that most groups respond similarly to the
information signals in their trials. However, women are found to respond more strongly than men to

almost every information treatment.

The following five columns in Panel (a) show the results for sub-sample groups based on the age
of the respondent. The estimated effect of repo rate announcements on inflation expectations is

only statistically significant for respondents belonging to the middle aged group, 35-49. Albeit not

9In the survey data sample, the of the survey respondents is divided into five groups; (i) 16-24, (ii) 25-34, (iii) 35-49,
(iv) 50-64, (v) 65. The income level is divided into four groups based on annual earnings (Swedish Kronor); (i) 0-210
000 , (ii) 210 001-365 000, (iii) 365 001-621 000, (iv) 621 001+. The education level is divided into three groups; (i)
Primary education, (ii) Secondary education, (iii) Further education.

L0Previous research typically finds that women on average expect a higher rate of inflation than men, (see e.g. Jonung,
1981) and Bryan et al. (2001)

17



statistically significant and estimated with less precision, the youngest age group stands out with an
magnitude of the estimated effect that is larger than one. However, even more striking is the estimate
for the respondents of age 50-64, for which the estimated effect is close to zero in magnitude.

Next, the households are separated based on their income levels and the estimation results are shown
in the first four columns in panel (b). The estimated effect of repo rate announcements on inflation
expectations is only significant for households in the two middle income level groups. While estimated
with less precision for the lowest income group, the estimated effect is close in magnitude to those
of the two middle income group. The highest income group stands out as the estimated effect of
a policy rate announcement, albeit not statistically significant, is negative sign and close to zero
in magnitude. Somewhat in line with this result, Coibion et al. (2019) find that middle income
respondents ($40,000 - $100,000) respond more to information treatments compared to both lower and

higher income respondents.

Table 4: Heterogeneity

dep. var: w° Gender Age
Panel (a) Men Women 16-24 25-34 35-49 50-64 65+
Repo rate announcement 0.378%*%  (0.542** 1.302 0.640  0.707**  0.004 0.265
(0.182)  (0.253) | (0.892)  (0.447) (0.281) (0.249) (0.285)
After announcement dummy 0.042 0.148 | 0.708*** 0.303* -0.0699 0.0439  0.073
(0.074)  (0.098) | (0.251)  (0.155) (0.119) (0.104) (0.123)
Period specific intercept vV vV v vV vV vV vV
Observations 18,786 17,680 | 4,351 5,914 9741 9269 7,191
Income Education
Panel (b) Low Low-Mid Mid-high  High Prim Second  Further
Repo rate announcement 0.595 0.742* 0.723**  -0.079 | -0.126  1.144***  0.103
(0.639)  (0.395)  (0.300)  (0.183) | (0.499) (0.265)  (0.187)
After announcement dummy 0.503** -0.092 -0.036 0.080 0.209 0.120 0.043
(0.202)  (0.145)  (0.110)  (0.085) | (0.197)  (0.101)  (0.076)
Period specific intercept Vv Vv 4 Vv Vv Vv Vv
Observations 4886 6,779 8373 10,986 | 4,989 15,029 16,375

Standard errors in parentheses.
*** p<0.01, ¥* p<0.05, * p<0.1

Lastly, households are separated based on educational level, and the results are shown in columns five to
seven in panel (b). A significant and sizeable effect of repo rate announcements on inflation expectations
is detected for respondents with secondary education. The effect estimated for respondents with a lower
or higher educational degree is not found significant and are smaller in magnitude. In contrast, Coibion
et al. (2019) find little heterogeneity in how US respondents change their beliefs in response to new

information based both on their age and education.

The group specific estimates are largely in line with the positive sign found for the effect in the baseline

results. However, the effect is not found significant for all the different groups and the magnitudes
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of the estimated effect also differ across groups, suggesting that some groups may be more responsive
the Riksbank’s policy rate announcements. In particular, the inflation expectations of the middle
aged (35-49), those belonging to the middle income groups, and those with secondary education, have
significant positive responses of a relatively large magnitude to policy rate announcements. While the
effect of policy rate announcements on the inflation expectations of slightly older respondents (50-64),

and respondents belonging to the highest income group is close to zero in magnitude.

These results suggest that heterogeneity is not only present in the levels of household inflation expec-
tations, but also in the effect of monetary policy announcements on household inflation expectations.
Furthermore, the above results may suggest that households with stronger incentives keep track of
policy rate announcements, e.g. low and middle income households at the beginning or middle of their
career with mortgages, change their inflation expectations in response to a monetary policy announce-
ment while with less incentive do so to a lesser extent, i.e. households that are still in their working
age (50-64) but with high income and no mortgage payments. The positive sign of the effect of the
former group may as reflecting the effect of revealed private information of the central bank, or as

households internalizing the direct effect of the mortgage interest rates on CPI inflation.

7 Conclusion

Inflation expectations affect inflation outcomes as well as economic activity, via firms’ price setting
decisions and the wage demands posed by unions and workers. Inflation expectations are an important
part of the transmission channel through which the central bank’s monetary policy actions affect the
economy. This paper empirically examines the effect of monetary policy announcements on house-
holds’ inflation expectations, using monthly survey data of Swedish households’ inflation expectations
collected during a three day time window before and after 29 policy rate announcements of the Swedish
central bank during the time period 2003-2015. As households may change their expectations in an-
ticipation of an announcement, an instrumental variable approach is used. The announcements are

instrumented by a monetary policy surprise variable obtained from high-frequency swap trade data.

The empirical results indicate that an increase of the policy rate has a significantly positive effect on
inflation expectations. This result is not in line with the prediction of the classical New-Keynesian
model. Under the assumption of a moderately persistent shock process, as in Gali (2015), the New-
Keynesian model predicts a negative relationship between the central bank’s policy rate and inflation
expectations. However, if the monetary policy shock process is assumed to be highly persistent, the
model instead predicts a positive relationship. In this case, the empirical results may be interpreted

to be in line with the theoretical prediction.

Alternatively, an unexpected change in the policy rate may be endogenous if the announcement reveals

the central bank’s private information on the state of the economy. The results may be interpreted
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as an unexpected increase in the policy rate revealing information that the Riksbank expects inflation
to increase in the future, leading households to increase their inflation expectations as well. A third
interpretation of the results is related to the sizeable weight placed on housing interest costs in the
Swedish CPI basket (about 6% in 2014). This effect will cause the CPI will increase as the policy rate
increases. The results may be interpreted as households internalizing the direct effect of a repo rate
change on the housing interest rate costs into their inflation expectations. However, to completely
understand the relationship between interest rates on inflation expectations complimentary research

is needed, especially considering longer time horizons for expectations.

Robustness checks suggest that the main result is neither driven by the presence of extreme value
observations nor the occurrence of the financial crisis in 2008/2009. In addition, a placebo test is
conducted to examine the possible presence of systematic differences between households, which may

affect the results. No evidence of systematic differences is found.

Heterogeneity across different groups of households in the effect of an unexpected change in the policy
rate on inflation expectations is considered. Heterogeneity in the effect of monetary policy announce-
ments across households may indicate whether different types of household respond differently to
monetary policy. In a broader sense, heterogeneity may have implications for how central banks ef-
ficiently communicate their announcements to the general public. The sign of the estimated effect is
largely homogeneous across different groups based on the demographic characteristics of households.
However, the effect is not significant for all groups and magnitude of the estimated effect differ across
groups, suggesting that the effect of monetary policy announcements on inflation expectations differ
across households. In particular, the effect appears to be stronger on those of age 35-49, in low or
middle income levels, or with a secondary education. These results may suggest that the households
that are affected the most by policy rate changes, e.g. due to sizeable mortgages, also respond the

most to announced changes.
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Appendices

Table Al: Repo rate announcements

Announcement day | Monetary policy surprise \ Repo rate \ Change of repo rate announcement

6/5/2003 -0.0900 -0.50 Decreased by 0.50 points
8/15/2003 -0.0214 0.00 Unchanged
10/16/2003 0.0000 0.00 | Unchanged

12/5/2003 0.0214 0.00 Decreased by 0.25 points
2/6/2004 0.0200 -0.25 Unchanged

12/9/2004 0.0000 0.00 Unchanged

12/2/2005 -0.0107 0.00 Unchanged

5/4,/2007 -0.0641 0.00 Unchanged

9/7,/2007 0.0232 0.25 Increased by 0.25 points
2/13/2008 0.1760 0.25 Increased by 0.25 points
9/4/2008 0.0963 0.25 Unchanged

10/8/2008 -0.3954 -0.50 Decreased by 0.50 points
12/4,/2008 -0.4246 -1.75 Decreased by 1.75 points
2/11/2009 -0.2346 -1.00 Decreased by 1.00 points
9/3/2009 -0.0111 0.00 Unchanged

2/11/2010 0.0000 0.00 Unchanged

9/2/2010 0.0185 0.25 Increased by 0.25 points
7/5/2011 0.0126 0.25 Increased by 0.25 points
9/7/2011 0.0248 0.00 Unchanged

7/4/2012 0.0682 0.00 Unchanged

9/6/2012 -0.1610 -0.25 Decreased by 0.25 points
7/3/2013 0.0186 0.00 Unchanged

9/5/2013 0.0000 0.00 Unchanged

4/9/2014 0.0434 0.00 Unchanged

7/3/2014 -0.2645 -0.5 Decreased by 0.50 points
9/4/2014 0.0189 0.00 Unchanged

2/12/2015 -0.0408 -0.10 Decreased by 0.10 points

Table A2: Summary statistics

| =° Repo rate  Monetary policy surprise
Mean 2.345 -0.116 -0.039
Standard deviation | 4.694 0.420 0.135
N 229500 29 29
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Table A3: Excluding the financial crisis (06-2008 - 07-2009)

OLS 2SLS
Variables: dep. var e dep. var e
Repo rate announcement 1.210%%%  1.204***  0.398* 1.500%*%*  1.507***  0.514*
(0.138)  (0.141)  (0.215) | (0.179)  (0.184)  (0.269)
After announcement dummy - -0.00924  0.105* - 0.00592  0.113*
(0.0374)  (0.0611) (0.0379)  (0.0621)
Period specific intercept - - vV - - vV
Observations 32,745 32,745 32,745 | 32,745 32,745 32,745
Note: standard errors in parentheses
Rk p<0.01, ** p<0.05, * p<0.1
Table A4: Outlier adjusted sample
OLS 2SLS
Variables: dep. var e dep. var e
(a) Truncation of observations below -10% and above +50%
Repo rate announcement 0.605***  0.626%**  0.257**% | 0.586***  0.612***  (.430%**
(0.0683)  (0.0708)  (0.123) (0.0784)  (0.0824)  (0.146)
After announcement dummy - 0.0367 0.0581 - 0.0350 0.0834
(0.0338)  (0.0564) (0.0343)  (0.0575)
(b) Truncation of observations below -5% and above +30%
Repo rate announcement 0.534***  (0.553***  (.232%*% | 0.516%**  (0.540*** (.395%**
(0.0623)  (0.0647)  (0.112) (0.0716)  (0.0752)  (0.133)
After announcement dummy - 0.0330 0.0496 - 0.0314 0.0734
(0.0309) (0.0515) (0.0313)  (0.0526)
(c¢) Truncation of observations below -2% and above +20%
Repo rate announcement 0.422%*%*  (0.433**¥*  (0.207**% | 0.408%**  (.422%**  (.340***
(0.0559)  (0.0580)  (0.101) | (0.0642)  (0.0674)  (0.119)
After announcement dummy - 0.0193 0.0251 - 0.0179 0.0445
(0.0277)  (0.0462) (0.0280)  (0.0471)
Period specific intercept - - vV - - vV
Observations 36,466 36,466 36,466 36,466 36,466 36,466

Note: standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1
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Table A5: Placebo test

Variables:

€

\ dep. var: T
After announcement dummy 0.0345 0.0184
(0.0423)  (0.0436)
Period specific intercept - Vv
R-squared 0.000 0.032
Observations 50,360 50,360

Note: standard errors in parentheses
*¥** p<0.01, ** p<0.05, * p<0.1
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