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Inflation Expectations and Monetary Policy Surprises 

Snezana Eminidou*, Marios Zachariadis**, Elena Andreou*** 

Abstract 

 
We use monthly data across 15 euro area economies for the period 1985:1-2015:3 to obtain 

monetary policy changes that can be regarded as surprises for different types of consumers. A 

novel feature of our empirical approach is the estimation of monetary policy surprises based on 

changes in monetary policy that were unanticipated according to consumers’ stated beliefs about 

the economy. We look at how these surprises affect consumers’ inflation expectations. We find 

that such monetary policy surprises can have the opposite impact on inflation expectations to 

those obtained under the assumption that consumers are well-informed about a set of 

macroeconomic variables describing the state of the economy. When we relax the latter 

assumption and focus instead on consumers’ stated beliefs about the economy, unanticipated 

increases in the interest rate raise inflation expectations before the crisis. This is consistent with 

imperfect information theoretical settings where unanticipated increases in interest rates are 

interpreted as positive news about the state of the economy by consumers that know policymakers 

have relatively more information. This impact changes sign since the crisis and varies, e.g. across 

low versus high-income consumers in a manner consistent with the latter becoming rationally 

attentive in a period during which signal extraction is presumably more difficult and the incentive 

to extract information greater. 

 
Keywords: Imperfect information, rational inattention, shocks, beliefs, crisis. 
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1 Introduction 

 
An unexpected rise in the monetary policy rate can have two different effects on inflation expec- 

tations. First, if individuals view this as an unexpectedly contractionary policy, they will revise inflation 

expectations downward. Second, an unanticipated increase in interest rates could be in- terpreted by 

consumers as positive news about the state of the economy if they are aware that the policymaker 

has relatively more information
1
, resulting in higher inflation expectations. In this case, 

the latter’s action merely reveals that they are no longer worried about deflation. That is, if  individuals 

initially possess less information than the policymaker then they learn something new about economic 

fundamentals by observing the realisation of the central bank’ s monetary policy and revise inflation 

expectations accordingly. Thus, while “textbook channels” and a neo-Keynesian approach like that in 

Garcia-Schmidt and Woodford (2015) associate contractionary monetary poli- cies with a fall in 

inflation and inflation expectations, imperfect information-based approaches such us Campbell, Evans, 

Fisher and Justiniano (2012), Del Negro, Giannoni and Patterson (2013), and Melosi (2016) associate 

higher interest rates with a rise in inflation expectations.
2
 

Distinguishing  between  the  two  theoretical  mechanisms  via  which  monetary  policy  might affect 

inflation expectations is important since the latter drive inflation realisations.
3 

As Yellen (2016) points 

out “theory and evidence suggest that the inflation trend is strongly influenced by inflation expectations 

that, in turn, depend on monetary policy”, noting also that “the broader question of how expectations 

are formed has taken on heightened importance” in recent times. Our paper empirically investigates 

the abovementioned theoretical propositions by examining directly how monetary policy surprises 

affect inflation expectations. This is what Cochrane (2016) describes as 

1 For example, Gurkaynak et.al (2005) find that market participants believe central bank announcements contain 

previously unknown or unanticipated information about future monetary policy actions, and Campbell et.al (2012) find 

that market participants infer that unexpected policy adjustments by the central bank are responses to non-public 

information about the future state of the economy. 
2 Campbell et.al (2012) discuss how monetary policy (forward guidance) may influence economic agents in the 

“Delphic” case, where it affects inflation expectations by enabling individuals to predict economic activity based on the 
policymaker s superior information set revealed after the latter undertakes action rather than by its anticipated direct 
impact on the economy. 

3 For example, the first theoretical mechanism above suggests that a higher policy rate can have an indirect 

negative effect on the economy to the extent that inflation expectations affect economic activity and future prices: lower 

inflation expectations can lead to a fall in consumption of households that postpone purchases in anticipation of lower 

prices and can also affect expected wage rates and real interest rates. 
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“the big question”.
4 

In order to answer this question, we will use monthly data across 15 euro 

area economies for 1985:1-2015:3 to obtain estimates of monetary policy surprises under 

different assumptions, and then use these to explain inflation expectations of different types of 

consumers before and since the recent crisis. In an imperfect information setting, the impact of 

monetary policy surprises could be different for consumers with potentially different abilities in 

processing information, particularly so in crisis periods during which both the incentive to obtain 

information and the ability needed to obtain it are greater as compared to tranquil periods. 

Furthermore, if consumers have incomplete information they might be surprised by a broader set of 

monetary policy changes as compared to agents that have more information about macroeconomic 

fundamentals. An important focus of our study will be to assess whether monetary policy surprises 

obtained under the assumption that consumers are well-informed about the state of the macroecon- 

omy have a different impact on inflation expectations than surprises obtained under the assumption 

that consumers are informed as revealed by their beliefs about the economy. Allowing for the 

individuals’ information set to be revealed by their stated beliefs about the macroeconomy rather than 

assume they observe the complete set of the macroeconomic variables’ histories, provides fertile 

ground within which to further assess the empirical relevance of imperfect information-based 

theoretical mechanisms discussed in the abovementioned papers. Thus, surprises will be estimated 

as changes in monetary policy that were unanticipated according to the consumers’ type-specific 

stated beliefs about the economy, without assuming they necessarily observe past values of a large 

set of macroeconomic variables. This approach to estimating monetary policy surprises has not, to our 

knowledge, been previously considered in the literature. 

We define the unpredictable change in interest rates as a monetary policy surprise. The unpre- 

dictability of monetary policy changes and their subsequent interpretation as monetary surprises 

depends on how much information we assume individuals to have. A change in monetary policy is a 

surprise to the extent that individuals have not observed the information set based on which they could 

have forecasted it prior to its arrival.
5 

We will thus consider monetary policy surprises that 

4 In his words “the big question is expectations. Will people read higher interest rates as a warning of inflation about 

to break out, or as a sign that inflation will be even lower”, and similarly Garcia-Schmidt and Woodford (2015) ask “is 

there reason ... that a commitment to keep nominal interest rates low ... will be deflationary...?” answering “there is one 

way in which such an outcome could easily occur, and that is if the announcement of the policy change were taken to 

reveal negative information (previously known only to the central bank) about the outlook for economic fundamentals” 

so that individuals change their inflation expectations accordingly. 
5 Moreover, it is a surprise relevant to particular types of individuals to the extent that these also have the incentive 

and ability to pay attention to the shock once it arrives, a point we do not pursue further in this paper. 
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allow for individuals to have imperfect information in addition to surprises obtained under the tradi- 

tional assumption that individuals have an information set comparable to that of the policymaker.
6

 

In the first case, estimated residuals can be regarded as unexpected surprises to the extent that 

individuals’ stated economic expectations leave that part of interest rate changes unexplained and 

implicitly unexpected. One might want to consider monetary policy surprises pertaining to individ- uals 

that are less informed than policymakers when the goal is to explain inflation expectations of 

consumers rather than those of professional forecasters.
7 

We note that there is no strong theoretical 

argument for focusing on professional forecasters’ rather than consumers’ inflation forecasts. As 

Yellen (2016) recently points out, “an unresolved issue concerns whose inflation expectations–those 

of consumers, firms, or investors–are most relevant for wage and price setting, a point on which theory 

provides no clear-cut guidance”. In focusing on consumers’ expectations from survey data, our paper 

fits closely into a new and growing literature studying how people process macroeconomic 

developments with survey data (see, for example, Coibion and Gorodnichenko, 2012, Carvalho and 

Nechio, 2014, Dräger et al., 2016 and Geiger and Scharler, 2016). 

"Having estimated the two types of monetary surprises based on the assumption that we make in each 

case, we then investigate in the second stage of our empirical analysis how these impact upon inflation 

expectations of different types of consumers depending on their income, employment status and age, 

before and after the crisis. We find that surprises based on the assumption that individuals are well-

informed about the state of the macro-economy and surprises obtained allowing for consumers to face 

costs in obtaining or processing information reflected in their stated beliefs about the economy, have 

different impacts on inflation expectations. The latter typically have a positive impact on inflation 

expectations before the crisis. That is, an unanticipated increase in the interest rate raises inflation 

expectations. This is consistent with imperfect information mechanisms where individuals have less 

information than the policymaker prior to an unanticipated monetary policy change. The estimated 

impact of these beliefs-based surprises is often negative after the arrival of the crisis in line with 

“textbook” or Neo-Keynesian channels. 
 

6 The often-used assumption that individuals are as informed as the central bank and can thus only be surprised by 
monetary policy changes that also surprise the policymaker (see, e.g., Christiano, Eichenbaum and Evans 1999), is 
questionable as the central bank has more information about the state of the economy than private agents, e.g. it has 
private information about its policy goals and access to confidential data. 

7 The latter has been the focus of the recent literature on inflation expectations, including work by Campbell et.al 

(2012), Andrade and Le Bihan (2013) and Coibion and Gorodnichenko (2015). While consumers’ forecasts might be 
less accurate than professionals’ forecasts, consumers’ expectations provide a useful angle from which to understand 
the impact of monetary policy surprises on the economy, given the important role consumers play in the economy. 
Geiger and Scharler (2016) find professional forecasters process monetary shocks differently than households. 
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This reversal suggests that in a crisis period where the incentive to pay attention to the macroeconomy 

is greater, individuals become rationally attentive so that their response to surprises becomes more 

consistent with them observing the full set of macroeconomic variables’ histories. As the ability needed 

to decipher macroeconomic information during the crisis is presumably also greater, it is striking that 

in the period since the crisis we find consumer types we would a priori expect to have higher ability to 

extract signals from a given realisation such us high income individuals, react more to monetary policy 

surprises than those with potentially lower ability to extract signals since the crisis and in a manner 

consistent with them being well informed. 

Our study is organised as follows. Section 2 describes the data and preliminary analysis. Section 

3 describes how we obtain our monetary policy surprises and Section 4 describes how we 

investigate the impact of these on inflation expectations for a panel of 15 eurozone economies 

and presents estimation results thus obtained. The last section briefly concludes. 

 
2 Data and preliminary analysis 

 
2.1 Description of data 

 
Inflation expectations 

 
Data for inflation expectations are from the Joint Harmonized EU Programme of Business and 

Consumer Surveys database, which is published monthly by the European Commission (Economic 

and Financial Affairs) for 28 member countries. The inflation expectations for consumers used in our 

study are obtained from the answers of this consumer survey. The sample size of the survey varies 

across countries and is generally positively related to their respective population size. The consumer 

survey is mainly qualitative although, as of 2003, two quantitative questions are asked concerning 

perceived and expected price changes. In our analysis, we concentrate on qualitative data that come 

from around 40,000 consumers who are currently surveyed every month across the EU. Quantitative 

EU data are not currently publicly available. 

The database categorises inflation expectations data according to respondents income, education, 

occupation and age, and we consider two subcategories for each of these categories. We will thus 

use monthly data across 15 euro area economies
8 

for the period 1985:1-2015:3 

8 These are the 19 euro area countries minus Cyprus, Malta, Latvia and Lithuania, for reasons related to data 
availability. 
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and potentially 5445 observations for each of the eight consumer subcategories. Given that for some 

countries these data are only available at a later starting date, in practice we will have less than  5445 

observations for each consumer subgroup.
9 

The consumer subgroups (abbreviations to be 

used in the tables) we focus on are: low-income consumers (Low inc), high-income consumers (High 

inc), unemployed consumers (unem), full-time working consumers (full-time), consumers with ages 

between 30 and 49 (30-49), and consumers with ages between 50 and 64 (50-64).
10 

Moreover, we 

examine the inflation expectations of total consumers (total con). The latter category includes some 

other subcategories that we do not examine in detail (e.g. the 2nd and 3rd quartile of income, ages 

between 16 - 29, secondary education, etc.). We compare expectations of consumers based on their 

income (or education), given that the formation of inflation expectations might well depend on the 

ability of the respondents to gather and interpret information. We also consider occupation status and 

age of consumers since the economic situation and particular point in their life cycle might lead to 

differences in the formation of inflation expectations. 

As mentioned above, the data that the European Commission uses for inflation expectations are 

qualitative and are obtained from the question “By comparison with the past 12 months, how do you 

expect that consumer prices will develop in the next 12 months?”. Consumers have six options to 

answer this question as follows: prices will increase more rapidly (PP), increase at the same rate (P), 

increase at a slower rate (E), stay about the same (M), fall (MM), and don’ t know (N). Since the data 

obtained from the consumer questionnaire is qualitative, they have to be quantified. To quantify these 

qualitative data, we obtain the simple balance statistic defined as the difference between the 

proportions of respondents considered, e.g., in Nielsen (2003) and Kyziak (2005). The simple balance 

statistic is calculated as the difference between positive and negative answering options measured as 

percentage points of total answers and is calculated as B = (PP + 
1

2 P ) - (
1

2 M +MM) 

on the basis of weighted averages that add up to 100, PP +P +E+M +MM +N = 100. Thus, values 

range from -100, when all respondents choose the negative option to +100, when all respondents 

choose the positive option. The Commission calculates and seasonally adjusts the balance series that 

we use in our analysis. 

A similar procedure is followed to calculate balances for responses to other questions that form 

9 We have 4532 observations for total consumers, 4219 observations for low income and high income consumers, 

4316 observations for low and high educated consumers and for full time workers, 3970 observations for unemployed 
consumers, and 4291 observations for consumers of ages 30-49 and ages 50-64. 

10 Results for low versus high-educated consumers are typically similar to those for low versus high-income 
consumers and for the sake of brevity are not shown in the tables but are available upon request. 
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our set of consumer type-specific beliefs. The following questions are considered for each of which 

consumers are given six response options. Q1: “How has the financial situation of your household 

changed over the last 12 months? It has ” got a lot better (PP), got a little better (P), stayed the same 

(E), got a little worse (M), got a lot worse (MM), don’ t know (N). Q2: “How do you expect the financial 

position of your household to change over the next 12 months? It will ... ” get a lot better (PP), get a 

little better (P), stay the same (E), get a little worse (M), get a lot worse (MM), don’ t know (N). Q3: 

“How do you think the general economic situation in the country has changed over the past 12 months? 

It has ... ” got a lot better (PP), got a little better (P), stayed the same (E), got a little worse (M), got a 

lot worse (MM), don’ t know (N). Q4: “How do you expect the general economic situation in this country 

to develop over the next 12 months? It will... ” get a lot better (PP), get a little better (P), stay the 

same (E), get a little worse (M), get a lot worse (MM), don’ t know (N). Q5: “How do you think that 

consumer prices have developed over the past 12 months? They have ... ” risen a lot (PP), risen 

moderately (P), risen slightly (E), stayed about the same (M), fallen (MM), don’ t know (N). Finally, 

we consider question Q7: “How do you expect the number of people unemployed in this country 

to change over the next 12 months? ” and responses to it “The number will ... increase sharply 

(PP), increase slightly (P), remain the same (E), fall slightly (MM), fall sharply (M), don’ t know 

(N)”. 

Figure 1 presents the time series for expected inflation balances of total consumers over the 

period 1985:1-2015:3 across 15 euro area countries and the euro area as a whole. These are the 

12-month forward-looking inflation expectations derived from the European Commission’ s 

Business and Consumer Surveys database. Although expected inflation over the next 12 months 

varies considerably in each country, we can see from Figure 1 that the arrival of the crisis had a 

similar impact on inflation expectations for the countries in our sample. 

Inflation rates, short-term interest rates and other data 
 

Inflation rates were obtained from OECD Stat.
11 

The OECD calculates four area totals for the 

following product groups: all items, food (excluding restaurants), energy (fuel, electricity & 

gasoline) and all items excluding food and energy. Energy refers to "electricity, gas and other 

fuels" as defined under the classification of individual consumption according to purpose 

(COICOP 04.5) and "fuel and lubricants for personal transport equipment" (COICOP 07.2.2). 

Data for short-term interest rates is taken from the OECD’ s Monthly Monetary and Financial 

11 Data available at http://stats.oecd.org/index.aspx?queryid=22519 

http://stats.oecd.org/index.aspx?queryid=22519
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Figure 1: 12-month forward-looking inflation expectations balances for total consumers across 15 

euro area economies and the euro area (EA) as a whole. Countries included are: Austria (AT), 

Belgium (BE), Germany (DE), Estonia (EE), Greece (EL), Spain (ES), Finland (FI), France (FR), 

Ireland (IE), Italy (IT), Luxembourg (LU), the Netherlands (NL), Portugal (PT), Slovenia (SI) and 

the Slovak Republic (SK). 
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Inflation expectations and monetary policy 8 
 

Statistics.
12 

Short-term interest rates are usually either the 3-month interbank offer rate attached to 

loans given and taken amongst banks for any excess or shortage of liquidity over several months, or 

the rate associated with Treasury bills, Certificates of Deposit or comparable instruments, each of 

three month maturity. For all Euro Area countries, the 3-month "European Interbank Offered Rate" is 

used as of the date the country joined the euro. We note that short term interest rates are identical for 

all 15 euro area countries that we examine as of January 2011, and identical for 11 of the 15 countries 

(i.e., excluding Estonia, Greece, the Slovak Republic and Slovenia) as of January 1999.
13

 

Comparing the averages of short-term interest rates before and since the crisis for the euro area, we 

find that the average decreased substantially from 6.36 to 0.91. Short-term interest rates had 

realisations of less than one percent for the first time on July 2009 and continued decreasing taking 

very low values  up  until  May 2010. From May 2010, interest rates  started increasing  from a low of 

0.7 percent until March 2012. From March 2012, short-term interest rates started decreasing gradually 

from values slightly less than one percent to values very close to zero. By April 2015, short-term 

interest rates were equal to zero, and have taken negative values since then. Our empirical analysis 

focuses on the sample 1985:1 until 2015:3, thus, the negative short-term interest rates regime is 

excluded from our analysis. 

Other variables used in our analysis are the Harmonized Unemployment rate for all persons, and 

Industrial Production. Both are available monthly in seasonally adjusted form from the OECD’ Short- 

Term Economic Indicators.
14 

The Food Price Index used includes Cereal, Vegetable Oils, Meat, 

Seafood, Sugar, Bananas and Oranges Price Indices. The data for commodity prices were obtained 

from the IMF’ s Primary Commodity Prices.
15 

We also utilize the Europe Brent Spot Price FOB 

(Dollars per Barrel) from the THOMSON REUTERS database.
16

 

 
2.2 Preliminary analysis and testing 

 
In this subsection we analyze the statistical properties of main variables we use in our estimations. 

 
We begin by examining the distribution of inflation expectations. Figure 2 presents the Gaussian 

12
The link is http://stats.oecd.org/Index.aspx?DatasetCode=MEI_FIN 

13As of January 2001 short term interest rates become identical for 12 countries including Greece. As of January 2007 these were 
identical for 13 of the countries including Slovenia, and since January 2009 they were identical for 14 of the 15 countries excluding 
Estonia. 

14
Available respectively at http://stats.oecd.org/?queryid=21760 and 

and http://stats.oecd.org/index.aspx?DatasetCode=KEI# 
15

Available at http://www.imf.org/external/np/res/commod/index.aspx 
16Available at http://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm 

http://stats.oecd.org/Index.aspx?DatasetCode=MEI_FIN
http://stats.oecd.org/?queryid=21760
http://stats.oecd.org/index.aspx?DatasetCode=KEI
http://www.imf.org/external/np/res/commod/index.aspx
http://www.eia.gov/dnav/pet/pet_pri_spt_s1_m.htm
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Thus, in line with previous related research (e.g. Christiano, Eichenbaum and Evans, 1999), we 

smooth the log of commodity prices by removing the trend using a Hodrick–Prescott time-series 

filter. We take the smoothed change of these commodity prices as an explanatory variable in our 

first stage model estimation exercise described in the next section. For the inflation rate and for 

inflation expectations of different consumer types we performed panel unit root tests and strongly 

reject the null of a unit root for these variables, irrespective of the subsample being considered. 

The same holds for the short-term interest rate for which the Im-Pesaran-Shin panel unit root test 

rejects the unit root null in favor of trend stationarity in all cases. 

 
3 Estimating monetary policy surprises 

 
We use a panel regression model to estimate the monetary policy surprises for each consumer type 

separately. Similar to Christiano et al. (1999), we assume that the instrument of monetary policy is the 

short-term interest rate and that monetary policy is based on a set of macroeconomic variables that 

determine the policy stance. Assuming that the central bank controls the short term interest rate and 

sets it according to a reaction function which depends on a set of macroeconomic variables, then the 

monetary policy surprise is a deviation from the usual reaction based on the policymaker’ s information 

about macroeconomic conditions. One also needs to make some assumption about the nature of the 

interaction of the policy surprise with the variables in the feedback rule. Following Christiano et al. 

(1999) and a number of other authors, we assume that the monetary surprise is orthogonal to the 

information set and that time t variables in the information set do not respond to time t realisations of 

the monetary policy surprise. The recursiveness assumption along with the linearity of the feedback 

rule allow us to estimate monetary policy surprises from the fitted residuals of the ordinary least 

squares regression of the short-term interest rate on the variables in the policymaker’ s information 

set. 

The monetary policy surprise identified from our first specification is based on the assumption that 

consumers are "well-informed" in that they have access to information about macroeconomic 

conditions comparable to the policymaker’s information set, i.e., they are assumed to have the 

econometrician’s or central banker’s information set based on the set of macroeconomic variables that 

describe the state of the economy. As to what is deemed to be a surprise will depend on the information 

an individual agent has to understand the effect of monetary policy on the economy it is important that 

we allow for individuals’ information sets to correspond to their stated beliefs, 
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however imperfectly measured, rather than to the econometrician’ s assumptions. Thus, we also 

estimate monetary surprises for individual consumer types relaxing the assumption that they are “well-

informed”. This allows the consumer to be surprised by a broader set of events that can also surprise 

a policymaker with full information about the state of the macroeconomy. In this case of potentially 

imperfectly or "less-informed" consumers, our estimated residuals can be described as unexpected 

surprises to the extent that individuals’ economic expectations (beliefs) leave that part of interest rate 

changes unexplained.
17

 

 
We will identify monetary policy surprises with the disturbance term from an equation like 𝑟𝑡,𝑖 = 

f (𝑿𝑡,𝑖) + 𝜎𝑖𝑣𝑡,𝑖, where 𝑟𝑡,𝑖 is the short term interest rate at time t in country i, f is a linear function 

representing a feedback rule, and 𝑿𝑡,𝑖 is the monetary authority’ s information set at time t in country i 

which may coincide with the individual’ s. The random variable 𝜎𝑖𝑣𝑡,𝑖 is a monetary policy surprise. We  

assume  that 𝑣𝑡,𝑖 is  orthogonal  to  the  information  set 𝑿𝑡,𝑖 i.e.  at  time  t, 𝑣𝑡,𝑖 does  not  affect  the elements 

of this information set. The set 𝑿𝑡,𝑖  will differ depending on whether we assume individuals to be as 

informed or potentially less-informed than the policy-maker. We analyze each of these two cases 

separately for each type and period in the next two subsections. 

 

We will consider the total sample 1985:1 - 2015:3 and refer to this as the "model without regimes" but will 

also distinguish between the period before and since the crisis in what we label as the "model with 

regimes". We define the period before the crisis from the beginning of the sample, January 1985 until 

June 2008. The period since the incidence of the crisis is from October 2008 until March 2015. We split 

the sample in this way for the following reasons. First, the eurozone crisis started around 2009 with some 

European economies, e.g. Ireland, having already faced difficulties since 2008, especially after the 

Lehman Brothers collapse in September of that year. Second, we performed a sup Wald test for an 

unknown break date (Andrews, 1993) for each country which, as expected, estimated break points in the 

summer and autumn months of 2008 for the different EU countries in our sample. For euro area inflation 

expectations, the Andrews (1993) test estimated the endogenous date to be in August 2008. Moreover, 

estimating the reaction function of monetary policy, the break date for most countries is November 2008. 

Taking all the above results into 

 

 

 

 
 

17 While focusing on monetary policy surprises allows us to consider consumers that might be subject to surprise by 

a broader set of events than well-informed agents, we note that recent monetary policy has been shifting towards 
forward guidance and other instruments which relate to anticipated rather than unanticipated monetary policy changes. 

This is thus an important current issue outside the scope of this analysis. 
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account, we consider that the pre-crisis period ends in the first semester of 2008. Finally, we 

terminate our sample in March 2015 to avoid negative values for the short-term interest rate and a 

potentially third regime with a very small sample. Our analysis thus concentrates on the period where 

short-term interest rates take positive values across the euro area, to alleviate potential problems 

associated with the zero lower bound. 

In our context, a change in monetary policy is considered a surprise to the extent that individuals have 

not observed the information set based on which they could have forecast it prior to its arrival. However, 

there are potentially other and perhaps preferable approaches to estimating unexpected surprises or 

exogenous shocks. These could involve the use of narrative interest rate shocks available for the US from 

Romer and Romer (2004). While such narrative monetary and fiscal measures have been treated as 

exogenous by a number of authors, Mertens and Ravn (2014) go a step further and use (fiscal policy) 

narrative measures for the US in a SVAR framework that arguably does a better job towards obtaining 

shocks that may be treated as exogenous. 

 
3.1 Surprises for well-informed agents 

 
First,  we  consider  that  𝑿𝑡,𝑖  contains  a  number  of  macroeconomic  variables  that  proxy  for  the 

information set that policymakers and informed individuals observe at time t in country i. We assume 

that these are industrial production, the unemployment rate, inflation for all items, and commodity 

prices. This resembles the information set of Christiano, Eichenbaum and Evans (1999). We also 

include all survey-based variables contained in vector B so that the less-informed agents’  information 

set is a subset of the policymaker’ s or well-informed individuals’ one. Based on this information set, 

we will obtain monetary surprises relevant to well-informed consumers. 

We first estimate equation (1.1) below for the whole sample period 1985:1-2015:3 to obtain the 

monetary policy surprise �̂�𝜅,𝑡,𝑖
𝑤ℎ𝑜𝑙𝑒 implied  by  the  unpredicted  component  of  a  policy  reaction 

function. We estimate the interest rate policy reaction function given by the panel regression 

equation below separately for each type 

𝑟𝑡,𝑖 =  𝛼0,𝜅 +  𝛼𝑖,𝜅 + 𝛼𝑡,𝜅 + ∑ 𝛼1,𝜅,𝑗𝑟𝑡−𝑗,𝑖
𝑛𝜅
𝑗=1 + ∑ 𝛼2,𝜅,𝑗𝑿𝑡−𝑗,𝑖

𝒏𝜅
𝑗=0 + ∑ 𝛼3,𝜅,𝑗𝑩𝜅,𝑡−𝑗,𝑖

𝒏𝜅
𝑗=0 + 𝑢𝜅,𝑡,𝑖

𝑝𝑒𝑟𝑖𝑜𝑑
      (1.1) 

 

where 𝑟𝑡,𝑖 is the short term interest rate for month t for country i, 𝛼𝑖 and 𝛼𝑖𝑡 are country and 

period dummies respectively, j is the lag length, and 𝒏𝜅 is the vector with the number of time 
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lags18  corresponding to each variable in the information set vector 𝑿𝑡−𝑗,𝑖 at time t-j in country i, 

inclusive of the individual types’ economic beliefs 𝑩𝜅,𝑡−𝑗,𝑖 described in detail in the next sub- 

section. Consumer types κ = [total con, Low inc, High inc, unem, full-time, 30-49, 50-64] are as 

described in the data section. The information set includes both contemporaneous and lagged 

values of the following variables in addition to consumers’ economic beliefs: the differenced log 

of industrial production, the differenced unemployment rate, the inflation rate, the smoothed 

change in the log of the price of crude oil, and the smoothed change in the log of the price of 

food.19 In all cases, here and in what follows, the lag length for each type was optimally chosen 

in the context of a panel model following the sequential approach of General to Specific (GS) by 

Han, Phillips and Sul (2017).20  We estimate the monetary policy surprise, �̂�𝜅,𝑡,𝑖
𝑤ℎ𝑜𝑙𝑒 , implied by the 

unpredicted component of the short-term interest rate 𝑢𝜅,𝑡,𝑖
𝑝𝑒𝑟𝑖𝑜𝑑

 for the whole sample period. 

 

We also estimate equation (1.1) separately for the period before (1985:1-2008:6) and since 

(2008:10-2015:3) the crisis to obtain monetary policy surprises for the period before (𝑢𝜅,𝑡,𝑖
𝑝𝑟𝑒

)   and 

for the period since (   𝑢𝜅,𝑡,𝑖
𝑝𝑜𝑠𝑡

)           the incidence of the recent crisis for each consumer type κ. Here, we 

allow for the general structural change hypothesis where all parameters may change across the 

two regimes. Noting that the recent crisis caused a structural change in major macroeconomic 

variables typically found in the policy reaction function and a structural shift downwards for the 

short-term interest rate, we deem it essential to estimate monetary policy surprises for separate 

subsamples/regimes in this manner. This is supported by the evidence of a structural break 

discussed in section 2.2. While the analysis centers on dynamic panel models, which are directly 

related to the VAR equations21, the robustness section shows that our results are robust to 

estimating a panel VAR. Panel estimation results from equation (1.1) for each consumer type κ 

(in appendix tables 1 and 2) imply that the contemporaneous impact as well as the sum of 

18Estimation of the above equation differs for each consumer type and time period. In this case, for both periods (and for the whole 
period) the number of lags used is two for all consumer types. 

19By including contemporaneous values of the variables in the information set we are assuming the policymaker observes current 

values of industrial production, the unemployment rate, inflation, and commodity prices. This is consistent, with Christiano, 

Eichenbaum and Evans (1999) and Bernanke and Mihov (1995) but is in contrast to Sims and Zha (1995) where only lagged values 

are included. For our country sample, contemporaneous variables are often statistically significant and thereby constitute relevant 

information for estimating the unpredictable component of monetary policy. Our results in the second stage are robust to excluding 

the contemporaneous values of all macro variables (and the first lag of the unemployment rate and industrial production released with 

a two months lag by Eurostat) in estimating the monetary surprise in the first stage. 

20This general to specific sequential testing method with a data-determined critical value has good finite sample properties, and 

leads to a consistent lag selection method as compared to the BIC which is inconsistent and over-estimates the lag length. We allow 

the significance level of the test to depend on the sample size following the rule proposed by Han, Phillips and Sul (2017) with kmax=6. 
21This same point is made by Christiano, Eichenbaum and Evans (1999) who note the direct mapping of the two-step procedure 

we use here to their VAR-based procedure. As noted there, the two procedures are asymptotically equivalent. 
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lagged variables in the information set, are more often significant since as compared to before 

the сrisis, suggesting that the instrument of monetary policy is affected more by the state of the 

macroeconomy since the сrisis. 

 
3.2 Surprises for potentially less-informed consumers 

 
Consumers are more likely than other economic agents to face some cost in obtaining information. 

For example, they are often simply unable to have access to the same information set as a Central 

Banker. We allow for such a possibility by considering that specific consumer types will be surprised 

by monetary policy changes which are unrelated to their type-specific beliefs about the macroecon- 

my. Thus, in our second specification we allow for the fact that individuals may have a smaller 

information set than that of the policymaker due to costs associated with collecting and identifying 

information. More specifically, we include in the consumers’ information set type-specific beliefs about 

the economy along with lagged interest rates and the current and lagged inflation rate, rather than the 

complete set of past realizations of the variables in the central bank’ s reaction function.  The monetary 

policy surprise identified in this case will be relevant for potentially less-informed consumers surprised 

by a wider set of monetary events as compared to agents that are well- informed about macroeconomic 

fundamentals. 

Thus, we estimate again a panel regression equation for each type separately as follows 

𝑟𝑡,𝑖 =  𝛼0,𝜅 +  𝛼𝑖,𝜅 + 𝛼𝑡,𝜅 + ∑ 𝛼1,𝜅,𝑗𝑟𝑡−𝑗,𝑖
𝑛𝜅
𝑗=1 + ∑ 𝛼2,𝜅,𝑗𝜋𝑡−𝑗,𝑖

𝒏𝜅
𝑗=0 + ∑ 𝛼3,𝜅,𝑗𝑩𝜅,𝑡−𝑗,𝑖

𝒏𝜅
𝑗=0 + 𝑢𝜅,𝑡,𝑖

𝑝𝑒𝑟𝑖𝑜𝑑
      (1.2) 

 

where 𝑩𝜅,𝑡−𝑗,𝑖denotes a set of individual beliefs regarding the economy based on the information set of 

consumer type κ at time t-j in country i, 𝜋𝑡−𝑗,𝑖 is the inflation rate at time t-j for country i, 𝑟𝑡,𝑖 the short 

term interest rate at time t for country i, 𝛼𝑖 and 𝛼𝑡 are country and period dummies respectively, j is the 

lag length and n is the vector with the number of time lags corresponding to each variable in the beliefs 

vector B.
22 

The set of type-specific beliefs 𝑩𝜅,𝑡,𝑖 contains balances based 

on the responses to the following questions: “Q1 How has the financial situation of your household 

changed over the last 12 months?”, “Q2 How do you expect the financial position of your household 

to change over the next 12 months?”, “Q3 How do you think the general economic situation in the 

country has changed over the past 12 months?”, “Q4 How do you expect the general 

22 The optimal number of lags based on the sequential GS approach is one for the whole sample period and for the 
period before the Crisis for each variable and consumer type. Since the Crisis the optimal lag length is two. 
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Figure 3: Kernel density estimates for conventional versus beliefs-based total consumers’ surprises 

 

economic situation in this country to develop over the next 12 months?”, “Q5 How do you think 

that consumer prices have developed over the past 12 months?”, and “Q7 How do you expect the 

number of people unemployed in this country to change over the next 12 months?”. 

Interestingly, model (1.2) involves variables that can be considered as leads of certain macroeco- 

nomic variables. We argue that these are relevant not only because they capture the household’ s 

beliefs about the current and future state of the macroeconomy but also because our objective is to 

estimate the unpredictable component of interest rates. We obtain the beliefs-based monetary 

policy surprises , �̂�𝜅,𝑡,𝑖
𝑤ℎ𝑜𝑙𝑒 specific to each consumer type κ and country i for the whole sample period 

1985:1-2015:3, but also estimate equation (1.2) for the period before (1985:1-2008:6) and 

since (2008:10-2015:3) the crisis separately to obtain beliefs-based monetary policy surprises for 
 

the period before (�̂�𝜅,𝑡,𝑖
𝑝𝑟𝑒

) and since (�̂�𝜅,𝑡,𝑖
𝑝𝑜𝑠𝑡

) the recent crisis. The panel regression estimates from 

equation (1.2) (in appendix tables 3 and 4) imply that beliefs do a comparable job to macroeconomic 

variables in terms of relevance to the interest rate. This comes as no surprise given the close relation 

between these beliefs and the respective macroeconomic variables in appendix table 5. 

In Figures 3 and 4, we show kernel densities of the conventional and beliefs-based monetary surprises 

(only for total consumers for the sake of brevity) before and after the incidence of the crisis for the 

indicative case of Germany, noting that these densities resemble those of most other euro zone 

economies. These kernel densities of the estimated surprises present evidence that their distribution 

deviates from normality, mainly due to kurtosis and long tails.23 Comparing Figures 3 and 4 we observe 

that the variance of the estimated surprises before and since the crisis differs. Table 1 reports the 

23 The Jarque Bera test rejects the null hypothesis of Normality in all cases for all types of consumers in all countries. 
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Table 1: Tests for statistical properties of monetary surprises derived in equations (1.1) and (1.2). 

 total con Low inc High inc unem full-time 30-49 50-64 

Well-informed 

p-values:  Im-Pesaran-Shin unit root test   

eq.(1.1) whole sample 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

eq.(1.1) pre-Crisis 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

eq.(1.1) post-Crisis 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

p-values: Wooldridge test with null of no serial correlation  

eq.(1.1) whole sample 0.504 0.569 0.563 0.586 0.574 0.582 0.566 

eq.(1.1) pre-Crisis 0.492 0.560 0.549 0.577 0.557 0.570 0.543 

eq.(1.1) post-Crisis 0.802 0.801 0.881 0.559 0.865 0.935 0.753 

p-values:  test for equality of Variances   

eq.(1.1) pre vs post 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
Less-informed 

p-values:  Im-Pesaran-Shin unit root test   

eq.(1.2) whole sample 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

eq.(1.2) pre-Crisis 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

eq.(1.2) post-Crisis 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

p-values: Wooldridge test with null of no serial correlation  

eq.(1.2) whole sample 0.517 0.504 0.498 0.501 0.496 0.501 0.502 

eq.(1.2) pre-Crisis 0.520 0.506 0.497 0.505 0.497 0.503 0.504 

eq.(1.2) post-Crisis 0.789 0.733 0.839 0.193 0.872 0.944 0.675 

test for equality of Variances 

eq.(1.2) pre versus post 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
Notes: Reported are the p-values of the Im-Pesaran-Shin panel unit root test and the Wooldridge serial correlation 

test. These tests are performed on the estimated surprises for each consumer type in equations (1.1) and (1.2) 

once the dynamics are optimally chosen following the sequential GS approach proposed by Han, Phillips and Sul 

(2017). Also reported are p-values of the test of the null hypothesis of equality of the variances in the two regimes 

(prior and post crisis). 
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Figure 4: Kernel density estimates for conventional versus beliefs-based total consumers’ surprises 

 

null hypothesis of equality of these variances of monetary surprises before and after the arrival of the 

crisis, which is rejected for all consumer types irrespective of the assumptions of the consumers’ 

information set made for estimating these surprises. Testing for panel level heteroscedasticity using 

the LR test for our first stage dynamic panel model rejects the null of homoscedasticity for the whole 

sample and subsamples, revealing two different regimes, pre- and post-crisis, in the volatility of the 

estimated idiosyncratic error of the first stage panel models for all consumer types.
24 

Moreover, 

using a Smirnov-Kolmogorov test for the null of equality of the surprises’ distribution before versus 

since the crisis, we reject this null for almost all countries and consumer types (appendix table 9). 

We examine further the properties of the residuals from models (1.1) and (1.2) used as generated 

regressors in our second stage models, in Table 1. First, we implemented the Im-Pesaran-Shin (2003) 

panel unit root test for these monetary policy surprises. We strongly rejected the null hypothesis for 

the existence of a unit root as shown in Table 1. Examining the serial correlation hypothesis in the 

residuals of the first stage panel models using the Wooldridge (2002) test, we find that the null of no 

serial correlation is never rejected for the optimally chosen lag lengths
25 

for the 

different consumer types and periods we consider, as reported in Table 1. Hence, there is no linear 

temporal dependence in the residuals of the first stage dynamic panel models. 
 

24
Hence we report heteroskedastic robust standard errors in all first stage dynamic panel models. 

25The optimal number of lags chosen for equation (1.1) is 2 lags for all sample periods we consider, while for 

equation (1.2) this is 1 for the whole sample and the pre-Crisis period and 2 for the post-Crisis period. 
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4 The impact of monetary surprises on inflation expectations 

 
4.1 The Estimation Model 

 
What happens to inflation expectations after an unanticipated change in monetary policy? Our 

goal will be to answer this question in relation to different types of consumers and different time 

periods using a panel data model. To this effect, we examine the impact on consumers’ inflation 

expectations of the two kinds of monetary policy surprises described in the previous section. As 

the formation of inflation expectations should depend on the ability of individuals to obtain and 

interpret information, their economic situation, and personal experiences that might differ over the 

life cycle (Curtin, 2010), we will consider consumers grouped based on their income, occupation 

and age. We thus distinguish between low and high-income consumers, unemployed and full-

time workers, and consumers of ages 30 to 49 and ages 50 to 64. 

 
4.1.1 Well-informed agents 

 

Expectations’ formation depends on the information set consumers have. Here, we consider the 

case where consumers have an information set resembling that of the central bank. In this setting, 

inflation expectations are explained by lagged values of inflation expectations, current and lagged 

values of actual inflation and by lagged values of monetary policy surprises obtained from 

equation (1.1), in separate panel regressions (across 15 european economies over time) for each 

consumer type κ as follows: 

                           𝜋𝜅,𝑡,𝑖
𝑒 = ∑ 𝑏1𝜅,𝑗

𝐧
𝜋𝑒
𝑝𝑟𝑒

𝑗=1
𝜋𝜅,𝑡−𝑗,𝑖

𝑒 𝑝𝑟𝑒
+ 𝑏2𝜅𝜋𝑡,𝑖

𝑝𝑟𝑒
+ ∑ 𝑏3𝑘,𝑗

𝐧𝜋
𝑝𝑟𝑒

𝑗=1 𝜋𝑡−𝑗,𝑖
𝑝𝑟𝑒

+ ∑ 𝑏4𝜅,𝑗
𝐧𝑢

𝑝𝑟𝑒

𝑗=1 �̂�𝜅,𝑡−𝑗,𝑖
 𝑝𝑟𝑒

+     (2.1) 

∑ 𝑏5𝜅,𝑗

𝐧
𝜋𝑒
𝑝𝑜𝑠𝑡

𝑗=1

𝜋𝜅,𝑡−𝑗,𝑖
𝑒 𝑝𝑜𝑠𝑡

+ 𝑏6𝜅𝜋𝑡,𝑖
𝑝𝑜𝑠𝑡

+ ∑ 𝑏7𝑘,𝑗

𝐧𝜋
𝑝𝑜𝑠𝑡

𝑗=1

𝜋𝑡−𝑗,𝑖
𝑝𝑜𝑠𝑡

+ ∑ 𝑏8𝜅,𝑗

𝐧𝑢
𝑝𝑜𝑠𝑡

𝑗=1

�̂�𝜅,𝑡−𝑗,𝑖
 𝑝𝑜𝑠𝑡

+ 

𝑏9𝜅𝑑𝑝𝑜𝑠𝑡 + 𝑏𝑖 + 𝑏𝑡 + 𝜀𝜅,𝑡,𝑖 

 
where 𝜋𝜅,𝑡,𝑖

𝑒  captures inflation expectations for type κat time t in country i, 𝜋𝑡 is the actual inflation rate at time t, j is 

the lag length, 𝐧𝜋𝑒 , 𝐧𝜋 and 𝐧u are vectors with the number of consumer type specific lags corresponding to 

variables 𝜋𝑒, 𝜋 and 𝑢, �̂�𝜅
𝑝𝑟𝑒

and �̂�𝜅
𝑝𝑜𝑠𝑡

   are the monetary surprises for theperiod before and since the crisis 

respectively obtained in the previous section using equation (1.1), 𝒃𝒊and 𝒃𝒕are country and period dummies 
respectively and 𝜺𝒕is the error term.
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Moreover, dpre is a dummy variable for the period before the crisis, and dpost is a dummy variable for 

the period since the crisis.26 Superscripts pre and post indicate that the variables included in the 

estimation are multiplied with dummies dpre and dpost respectively. Given the endogenous break 

analysis, we construct the corresponding dummy variables that define the  two regimes, where dpre 

takes value 1 from 1985:1 until 2008:6 and zero otherwise, while dpost takes value 1 from 2008:10 

until 2015:3 and zero otherwise. We are particularly interested in evaluating how the estimated model 

in (2.1) differs with the recent crisis arrival and to achieve this we consider interactions of each 

explanatory variable with the pre and post dummies. This will help us assess the role played by the 

recent crisis in how inflation expectations are being formed or react to monetary policy changes. We 

also estimate a version of this relation which imposes that the 

estimated coefficients remain the same for the complete period under study rather than allowing them 

to change before and since 
 
 

the crisis. In this case, we utilize the monetary policy surprise �̂�𝜅
𝑤ℎ𝑜𝑙𝑒 which was estimated using the whole period 

time sample for equation (1.1) in the first stage. 

The optimal lag length for each demographic subgroup is optimally chosen in the context of a 

panel model following the sequential GS approach. The latter implies that only one lag of actual 

inflation should be included in equation (2.1) for all demographic subgroups. This indicates that 

current inflation expectations of all types of consumers are affected only by contemporaneous 

inflation and the inflation value they observed in the previous month.
27 

We do not get this clear 

result for other variables that we use in equation (2.1). The optimal lag length for monetary 

surprises or inflation expectations differs across sub-periods and demographic subgroups as we 

report in the tables of results that follow. 

 
4.1.2 Less-informed consumers 

 
In our second specification, we explain inflation expectations of different types of consumers with 

lagged values of inflation expectations, contemporaneous and lagged values of actual inflation, and 

with lagged values of a monetary policy surprise obtained by estimating equation (1.2) which allows 
 

26Time and Crisis dummies and interactions of the latter with other explanatory variables in regression equation (2.1) and the other 

regression equations, capture the changing economic environment since the Crisis which involved higher uncertainty for economic 

agents and the use of novel or unconventional monetary and other policies. 

27The contemporaneous actual inflation rate is meant to capture the household’ s own information about inflation that comes from 

observing prices directly in its daily transactions, while the lagged actual inflation rate captures the inflation rate announced by 

statistical agencies in the month before the household is surveyed. This is consistent with Curtin (2010). 
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for the possibility that consumers might have specific macroeconomic beliefs based on a smaller 

information set as compared to the policymaker. Thus, we consider a panel model to explain type-

specific inflation expectations for each consumer type κ separately as follows: 

 

                            𝜋𝜅,𝑡,𝑖
𝑒 = ∑ 𝑏1𝜅,𝑗

𝐧
𝜋𝑒
𝑝𝑟𝑒

𝑗=1
𝜋𝜅,𝑡−𝑗,𝑖

𝑒 𝑝𝑟𝑒
+ 𝑏2𝜅𝜋𝑡,𝑖

𝑝𝑟𝑒
+ ∑ 𝑏3𝑘,𝑗

𝐧𝜋
𝑝𝑟𝑒

𝑗=1 𝜋𝑡−𝑗,𝑖
𝑝𝑟𝑒

+ ∑ 𝑏4𝜅,𝑗
𝐧𝑢

𝑝𝑟𝑒

𝑗=1 �̂�𝜅,𝑡−𝑗,𝑖
 𝑝𝑟𝑒

+            (2.2) 

∑ 𝑏5𝜅,𝑗

𝐧
𝜋𝑒
𝑝𝑜𝑠𝑡

𝑗=1

𝜋𝜅,𝑡−𝑗,𝑖
𝑒 𝑝𝑜𝑠𝑡

+ 𝑏6𝜅𝜋𝑡,𝑖
𝑝𝑜𝑠𝑡

+ ∑ 𝑏7𝑘,𝑗

𝐧𝜋
𝑝𝑜𝑠𝑡

𝑗=1

𝜋𝑡−𝑗,𝑖
𝑝𝑜𝑠𝑡

+ ∑ 𝑏8𝜅,𝑗

𝐧𝑢
𝑝𝑜𝑠𝑡

𝑗=1

�̂�𝜅,𝑡−𝑗,𝑖
 𝑝𝑜𝑠𝑡

+ 

𝑏9𝜅𝑑𝑝𝑜𝑠𝑡 + 𝑏𝑖 + 𝑏𝑡 + 𝜀𝜅,𝑡,𝑖 

 
where   𝜋𝜅,𝑡,𝑖

𝑒  are inflation expectations for type κ at time t for country i, and �̂�𝜅
𝑝𝑟𝑒

 and �̂�𝜅
𝑝𝑜𝑠𝑡

  are type- 
 
specific monetary surprises for the period before and since the crisis respectively, obtained using equation (1.2). Again, 

we also estimate a version of the above relation which imposes unchanged coefficients for the period under study 

rather than allowing these to be different before and since the crisis. In this case, we utilize the type-specific monetary 

surprise �̂�𝜅
𝑤ℎ𝑜𝑙𝑒 which was estimated using the whole sample period for equation (1.2) in the first stage. 

 

 

 
4.2 Estimation Results 

 
In this section, we discuss the empirical results of the models in equations (2.1) and (2.2). In the first 

subsection, we discuss results based on the monetary surprise obtained under the assumption that 

individuals are as informed as the policymaker, and in the second subsection we discuss results based 

on a monetary surprise obtained by allowing for individuals to be potentially less-informed. In all cases, 

we consider panel regressions with time and country effects as described in equations (2.1) and (2.2). 

Given that the panel models described in sections 4.1.1 and 4.1.2 involve monetary policy surprises 

which are generated as regressors from a first step regression model, we report Murphy and Topel 

(1985) corrected standard errors. Finally, in all cases we report standardized coefficients
28 

that enable 

comparability of the estimates in Tables 2 to 11. 

28 We standardize variables by subtracting the mean and dividing with the standard deviation. 



 

 

 

Table 2: Explaining inflation expectations in equation (2.1) without regime change. 
        

 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

m surp lags (2) -0.003 -0.021** -0.013 -0.015 -0.009 -0.012* -0.009 
 (0.008) (0.008) (0.008) (0.010) (0.007) (0.007) (0.008) 

𝜋𝑒lags (6) 0.900*** 0.870*** 0.880*** 0.825*** 0.897*** 0.897*** 0.889*** 
 (0.009) (0.011) (0.011) (0.015) (0.009) (0.009) (0.010) 

𝜋𝑡  0.032*** 0.030*** 0.032*** 0.038*** 0.033*** 0.033*** 0.033*** 
 (0.006) (0.008) (0.009) (0.010) (0.006) (0.006) (0.007) 
lagged π (1) 0.008 0.022*** 0.012 0.017 0.014** 0.011* 0.015** 

 (0.006) (0.008) (0.008) (0.010) (0.006) (0.006) (0.007) 

Observations 3,524 3,385 3,393 3,124 3,468 3,468 3,468 

adj: R
2
 0.910 0.846 0.859 0.737 0.891 0.896 0.883 

 

Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the monetary surprise 

(constructed under the assumption that individuals are well informed), lagged values of inflation expectations and 

contemporaneous and lagged values of actual inflation for the period 1985:1-2015:3. We include yearly dummies and country 

dummies. The lag length is optimally chosen in the context of a panel model following the sequential GS approach. The number 

of lags included for each variable are shown in brackets for the case of total consumers. The optimal lag length for inflation 

expectations varies across consumer types. For full-time working consumers, ages 30-49 and 50-64 we use 3 lags, for low- and 

high-income consumers 4 lags, and for the unemployed 5 lags. 

 

4.2.1 Estimates for well-informed agents 

 

In Table 3, we show estimation results based on equation (2.1) where we allow the impact of the 

variables to differ over the two periods. That is, we explain inflation expectations of total 

consumers and consumer subcategories with lagged values of inflation expectations, current and 

lagged values of actual inflation and lagged values of the monetary surprise that was constructed 

in the first stage assuming that individuals are informed about a set of basic variables that describe 

the macroeconomy. We also estimate an equation that includes the same variables but imposes 

that the estimated coefficients are unchanged over the period under study. Results for the latter 

estimation are shown in Table 2. 

As shown in Table 2, an unanticipated change in the interest rate has a negative impact on inflation 

expectations which is statistically significant at the five percent level for low-income consumers, and 

significant at the ten percent level for ages 30-49. That is, inflation expectations for these consumers 

decline after an unanticipated increase in interest rates in line with “textbook” or neo- 
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Keynesian channels. We also note that the current actual inflation rate has a positive impact on 

inflation expectations of all types of consumers indicating that the latter obtain information about 

current inflationary trends from sources other than the official announcements pertaining to 

previous periods’ realizations of the inflation series, as in Curtin (2010). 

Estimation results of equation (2.1) in Table 3 take into account possible changes in the estimated 

relationships before and since the crisis for surprises estimated from equation (1.1) obtained under 

the assumption that individuals are informed about a variety of variables describing macroeconomic 

conditions. For the period before the crisis, the monetary surprise is negatively significant at the 10% 

significance level only for the inflation expectations of low-income consumers. For the period since the 

crisis, the impact of the monetary surprise is negative and statistically significant at the five percent 

significance level for high-income consumers, full-time working consumers and for ages 30- 

49. These results are in line with individuals with different costs and benefits of obtaining information 

and updating inflation expectations or with different ability to use information, reacting differently to 

monetary policy surprises. Consumer types we would a priori expect to have higher ability to extract 

signals from a given realization such us high-income or full-time working consumers as compared 

respectively to low-income and unemployed consumers, appear to be reacting more to a given 

monetary policy surprise since the Crisis, a period during which signal extraction is presumably more 

di¢ cult and the incentive to extract signals is greater. For high-income and full-time working consumers 

we get respective statistically significant estimates of .040 and .034 as compared to statistically 

indistinguishable from zero estimates of .019 and 0 for the low-income and unemployed consumers 

respectively. Moreover, individuals with a longer horizon (ages 30-49) react more to a given monetary 

policy surprise as compared to individuals with a shorter horizon (ages 50-64). For the period since 

the Crisis, we get a statistically significant estimate of .033 for ages 30-49 as compared to a statistically 

indistinguishable from zero .014 for ages 50-64. We also note that those consumer types we would a 

priori expect to have higher ability to extract signals from a given realization (high-income and full-time 

working) or with a longer horizon (ages 30-49), respond more to monetary surprises since the Crisis 

as compared to before.
29 

Finally, we note that looking at the 

average effect on total consumers does not allow us to capture this impact which appears to exhibit 

meaningful heterogeneity across different types of consumers since the Crisis. 

29 Performing a Wald test for the equality of coefficients of monetary policy surprises pre-Crisis versus post Crisis 

for each consumer type separately, we see that in the case of well-informed agents we reject the hypothesis that the 

impact of monetary surprises is equal between the pre-Crisis versus post-Crisis period only for full-time working 

consumers, while for high-income consumers and ages 30-49 this test is marginally insignificant with p-values around 
0.16. Detailed results are shown in Appendix table 10. 
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Table 3: Estimation results of equation (2.1) with monetary surprises from equation (1.1). 

 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

m surp lags pre-Cr (2) 
 

0.004 
 

-0.017* 
 

-0.011 
 

-0.013 
 

-0.006 
 

-0.009 
 

-0.007 

 (0.010) (0.010) (0.011) (0.013) (0.008) (0.009) (0.010) 

m surp lag after (1) -0.012 -0.019 -0.040** 0.000 -0.034** -0.033** -0.014 

 (0.016) (0.016) (0.019) (0.023) (0.014) (0.014) (0.015) 

𝜋𝑒lags pre-Cr (2) 0.846*** 0.846*** 0.783*** 0.796*** 0.834*** 0.825*** 0.825*** 

 (0.009) (0.012) (0.010) (0.016) (0.010) (0.009) (0.010) 

𝜋𝑒lags after (6) 0.945*** 0.865*** 0.947*** 0.858*** 0.948*** 0.952*** 0.950*** 

 (0.014) (0.018) (0.022) (0.029) (0.016) (0.016) (0.018) 

 𝜋𝑡pre-Cr 0.019*** 0.023** 0.017** 0.021** 0.018*** 0.021*** 0.017** 

 (0.006) (0.010) (0.007) (0.011) (0.007) (0.007) (0.007) 

 𝜋𝑡after 0.041*** 0.030** 0.034 0.046** 0.037*** 0.033*** 0.045*** 

 (0.011) (0.013) (0.021) (0.021) (0.012) (0.013) (0.014) 

lagged 𝜋 pre-Cr (1) 0.002 0.012 0.009 0.007 0.008 0.006 0.004 

 (0.007) (0.010) (0.008) (0.011) (0.007) (0.007) (0.008) 

lagged 𝜋 after (1) 0.006 0.020 -0.001 0.020 0.002 0.003 0.013 

 (0.011) (0.014) (0.019) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.414*** -0.412*** -0.450*** -0.367***  -0.430*** -0.420*** -0.435*** 
 (0.051) (0.066) (0.075) (0.082) (0.051) (0.056) (0.057) 

Observations 3,370 3,259 3,267 2,952 3,356 3,356 3,317 

adj. R2 0.912 0.849 0.862 0.735 0.895 0.899 0.886 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the monetary surprise 

(constructed under the assumption that individuals are well informed), lagged values of inflation expectations and 

contemporaneous and lagged values of actual inflation for the period 1985:1-2015:3. We include yearly dummies and country 

dummies. The lag length is optimally chosen in the context of a panel model following the sequential GS approach. The number 

of lags included for each variable are shown in brackets for the case of total consumers. The optimal lag length for inflation 

expectations varies across consumer types. In the pre-Crisis period, we use 2 lags for high-income consumers, 3 lags for low- 

income consumers, full-time working ones, ages 30-49 and ages 50-64, and 6 lags for the unemployed. Post-Crisis, we use 3 

lags for full-time working consumers and ages 30-49, 4 lags for low-income, high-income and ages 50-64, and 5 lags for the 

unemployed. 
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The current actual inflation rate is positively related with inflation expectations before and since the 

Crisis. We note, however, that its impact is statistically significant for more (all) consumer subgroups 

and with higher coefficient estimates for the period since as compared to before the Crisis. This 

indicates that individuals rely more on their own information about inflation from their daily transactions 

since the Crisis as compared to before. We also note that the current actual inflation rate has a 

significant positive impact on inflation expectations that is higher than that for the lagged inflation rate. 

The inflation realization of the previous month typically has no statistically significant impact on inflation 

expectations, implying that consumers do not rely on official announcements about inflation. Given the 

above results regarding the effect of current and lagged inflation on inflation expectations, we infer 

that consumers obtain information about current inflationary trends from sources other than the official 

announcements that pertain to previous periods’ realized values of this series. Consumers appear to 

rely more on their own contemporaneous information about inflation based on their daily transactions 

rather than on official announcements and publicly available information from previous periods 

regarding, e.g., past values of inflation. 

 
4.2.2 Estimates for less-informed consumers 

 
Here, we present results from the second stage regression using the monetary surprise that was 

estimated in the first stage allowing for consumers to be less-informed than the policy-maker. In Tables 

4 and 5, we show estimation results based on equation (2.2). We find that inflation expectations rise 

in response to unanticipated increases in the interest rate when the latter are obtained by allowing the 

consumers’ information set to be reflected in their beliefs about the economy that are potentially 

different than those of the policymaker. More specifically, in Table 4 the estimation results for the whole 

period without the regime break show that the impact of these monetary surprises is significantly 

positive for total consumers at the one percent level, for ages 50 to 64 at the five percent level, and 

for low-income consumers at the ten percent level. A one standard deviation unanticipated increase 

in the interest rate leads to a .022 standard deviation increase in the inflation expectations of total 

consumers. 

Allowing for the impact of the surprise to be different before as compared to since the crisis as in 

regression equation (2.2), we can see in Table 5 that the impact of these type-specific surprises is 

again estimated to be positive before the arrival of the crisis. This positive impact of the monetary 

surprises before the crisis, is significant for most consumer types, except for ages 30-49 and the 
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Table 4: Explaining inflation expectations in equation (2.2) without regime change. 

 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

   𝝅𝒕
𝒆

 
 

m surp lag (1) 
 

0.022*** 
 

0.028* 
 

0.013 
 

-0.006 
 

0.017 
 

0.012 
 

0.025** 
 (0.007) (0.017) (0.010) (0.010) (0.011) (0.008) (0.012) 

𝜋𝑒lags (6) 0.908*** 0.879*** 0.888*** 0.863*** 0.905*** 0.910*** 0.903*** 

 (0.008) (0.012) (0.011) (0.013) (0.009) (0.009) (0.009) 

 𝜋𝑡  0.034*** 0.030*** 0.031*** 0.033*** 0.031*** 0.030*** 0.033*** 
 (0.005) (0.007) (0.008) (0.009) (0.006) (0.006) (0.006) 

lagged  𝜋 (1) 0.010* 0.022*** 0.012 0.021** 0.013** 0.011* 0.013** 
 (0.005) (0.007) (0.008) (0.010) (0.006) (0.006) (0.006) 

Observations 4,090 3,791 3,808 3,455 3,934 3,924 3,939 

adj. R2 0.911 0.856 0.864 0.761 0.889 0.900 0.891 
 

Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the beliefs- based 

monetary surprise, lagged values of inflation expectations and contemporaneous and lagged values of actual inflation for the 

period 1985:1-2015:3. We include yearly dummies and country dummies. The lag length is optimally chosen in the context of a 

panel model following the sequential GS approach. The number of lags included for each variable are shown in brackets for the 

case of total consumers. The optimal lag length for inflation expectations varies across consumer types. For full-time working 

consumers, ages 30-49 and ages 50-64 we use 3 lags, for low- and high-income 4 lags, and for the unemployed 6 lags. 

 
 

unemployed. For total consumers this impact is significant at the one percent level, for low-income 

consumers at the five percent level, and for high-income, full-time working consumers and ages 50 to 

64, at the ten percent level. Here, a one standard deviation unanticipated increase in the interest rate 

leads to a .026 standard deviation increase in the inflation expectations of total consumers. 

By contrast, since the Crisis, this estimated impact is no longer positive, turning negative and 

statistically significant for high-income consumers at the five percent level, and for full-time working 

consumers and those with ages 30-49 at the ten percent significance level. This impact is distinctly 

different before and after the arrival of the Crisis for all consumer types except the unemployed which 

appear unresponsive to monetary surprises after the Crisis as they were before it.30 For instance, for 

high-income consumers, a one standard deviation unanticipated increase in the interest rate leads to 

a .061 standard deviation fall in inflation expectations. We note again that consumer types we would 

a priory expect to have higher ability to extract signals from a given realization such 
 

30 Performing a Wald test for the equality of coefficients of monetary policy surprises pre-Crisis versus post Crisis 
for each consumer type separately, we reject the hypothesis that this impact is equal in all cases except for the 
unemployed as shown in Appendix table 10. 
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us high-income and full-time working consumers or have a longer horizon (ages 30-49), react more to 

a given monetary policy surprise as compared to low-income, unemployed, and older consumers 

(ages 50-64) since the Crisis, a period during which signal extraction is presumably more di¢ cult and 

the incentive to extract signals is greater. Notably, for high-income and full-time working consumers 

we get statistically significant estimates of .061 and .038 as compared to statistically indistinguishable 

from zero estimates of .027 and .014 for low-income and unemployed consumers. 

 
4.2.3 Robustness Analysis 

 
Panel VAR 

 
We now evaluate the robustness of the above results, beginning with the re-estimation of surprises 

using recursive panel Vector Autoregressive (PVAR) models. We estimate a panel VAR model for 

each period and consumer type separately using the generalized method of moments. Our PVAR 

models employ the same variables as in equations (1.1) or (1.2). The optimal lag length for each 

variable and model is chosen using the sequential GS approach as in the baseline specification. 

Individual country effects are removed by the forward orthogonal deviation. Finally, as we are limited 

by the number of observations, especially so in the post Crisis sub-sample, we impose assumptions 

that restrict the number of estimated parameters.
31 

The estimated surprises from the first-state 

PVAR models are used as generated regressors to re-estimate panel regression equations (2.1) and 

(2.2) choosing optimal lag lengths as before. Tables 6 and 7 report our estimates along with Murphy 

and Topel (1985) corrected standard errors. 

The panel model (2.1) with PVAR estimated surprises yields a negative significant impact  on inflation 

expectations of low-income consumers pre-Crisis in Table 6 as in Table 3. Since the Crisis, we see in 

Table 6 a significant negative impact for high-income and full-time working consumers at the one 

percent, and consumers of ages 30 to 49 at the five percent level, as was the case in Table 

3. In addition, as we show in Table 6, a significant negative impact is now present for total consumers 

and low-income consumers at the ten percent level. We note again that since the Crisis, a period 

during which signal extraction is presumably more di¢ cult and the incentive to extract signals greater, 

the impact of the monetary policy surprise is greater for high-income, full-time working consumers, 

and those with ages 30-49, as compared respectively to low-income, the unemployed, 
 

31 Our assumption on homogeneity across countries restricts coefficient matrices to be invariant across economies. 

We also assume no static interdependencies between the variables in any two countries, and no dynamic 
interdependencies so that lagged foreign variables do not impact domestic ones. 
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Table 5: Estimation results of equation (2.2) with monetary surprises from equation (1.2). 
 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

    𝝅𝒕
𝒆

 

 
m surp lag pre-Cr (1) 

 
0.026*** 

 
0.033** 

 
0.019* 

 
-0.009 

 
0.021* 

 
0.016 

 
0.035* 

 (0.009) (0.016) (0.011) (0.011) (0.011) (0.011) (0.018) 

m surp lag after (1) -0.020 -0.027 -0.061** 0.014 -0.038* -0.035* -0.030 
 (0.022) (0.022) (0.025) (0.032) (0.020) (0.019) (0.020) 

𝜋𝑒lags pre-Cr (3) 0.854*** 0.875*** 0.824*** 0.856*** 0.863*** 0.865*** 0.867*** 
 (0.008) (0.016) (0.012) (0.013) (0.010) (0.009) (0.010) 

𝜋𝑒lags after (6) 0.960*** 0.836*** 0.942*** 0.835*** 0.931*** 0.934*** 0.928*** 
 (0.014) (0.017) (0.021) (0.028) (0.015) (0.015) (0.016) 

 𝜋𝑡  pre-Cr 0.023*** 0.026*** 0.017** 0.017* 0.019*** 0.019*** 0.023*** 

 (0.006) (0.009) (0.007) (0.009) (0.007) (0.006) (0.007) 

𝜋𝑡   after 0.042*** 0.030** 0.035* 0.045** 0.036*** 0.034*** 0.044*** 
 (0.011) (0.012) (0.021) (0.020) (0.012) (0.012) (0.013) 

lagged 𝜋  pre-Cr (1) 0.006 0.014 0.010 0.013 0.007 0.007 0.005 
 (0.006) (0.009) (0.007) (0.010) (0.007) (0.006) (0.007) 

lagged 𝜋 after (1) 0.004 0.018 -0.006 0.018 0.002 0.002 0.009 
 (0.011) (0.014) (0.019) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.475*** -0.394*** -0.465*** -0.397*** -0.443*** -0.436*** -0.430*** 
 (0.052) (0.064) (0.075) (0.080) (0.050) (0.055) (0.056) 

Observations 3,950 3,678 3,696 3,325 3,836 3,826 3,782 

adj. R2 0.914 0.860 0.868 0.764 0.893 0.904 0.894 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the beliefs- based 

monetary surprise, lagged values of inflation expectations and contemporaneous and lagged values of actual inflation for the 

period 1985:1-2015:3. We include yearly dummies and country dummies. The lag length is optimally chosen in the context of a 

panel model following the sequential GS approach. The number of lags included for each variable are shown in brackets for the 

case of total consumers. The optimal lag length for inflation expectations varies across consumer types. In the pre-Crisis period, 

we use 3 lags for low-income consumers, full-time working, ages 30-49 and 50-64, 4 lags for high-income consumers, and 6 lags 

for the unemployed. Post-Crisis, we use 3 lags for full-time working consumers and ages 30-49, 4 lags for low- and high-income 

consumers and ages 50-64, and 5 lags for the unemployed. 
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Table 6: Estimation results of equation (2.1) using PVAR-implied surprise based on equation (1.1). 
 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lags pre-Cr (2) 

 
-0.001 

 
-0.023** 

 
-0.004 

 
-0.009 

 
-0.001 

 
-0.006 

 
-0.005 

 (0.012) (0.011) (0.017) (0.018) (0.011) (0.011) (0.013) 

m surp lag after (1) -0.026* 0.030* -0.053*** 0.013 -0.041*** -0.036** -0.020 
 (0.015) (0.018) (0.020) (0.026) (0.015) (0.016) (0.015) 

𝜋𝒆
lags pre-Cr (2) 0.844*** 0.843*** 0.810*** 0.857*** 0.862*** 0.864*** 0.869*** 

 (0.009) (0.012) (0.011) (0.013) (0.010) (0.010) (0.010) 

𝜋𝒆  lags after (6) 0.943*** 0.859*** 0.943*** 0.840*** 0.933*** 0.936*** 0.928*** 
 (0.014) (0.018) (0.021) (0.028) (0.015) (0.015) (0.016) 

𝜋𝑡pre-Cr 0.018*** 0.023** 0.020*** 0.016* 0.019*** 0.019*** 0.022*** 
 (0.006) (0.010) (0.007) (0.009) (0.007) (0.007) (0.007) 

 𝜋𝑡  after 0.040*** 0.032** 0.035 0.045** 0.036*** 0.033*** 0.043*** 
 (0.011) (0.013) (0.021) (0.020) (0.012) (0.012) (0.013) 

lagged 𝜋 pre-Cr (1) 0.002 0.012 0.011 0.013 0.008 0.008 0.006 
 (0.007) (0.010) (0.007) (0.010) (0.007) (0.006) (0.007) 

lagged 𝜋 after (1) 0.005 0.025* -0.007 0.021 -0.002 -0.002 0.008 
 (0.011) (0.014) (0.019) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.410*** -0.421*** -0.458*** -0.389***  -0.446*** -0.435*** -0.426*** 
 (0.051) (0.065) (0.075) (0.080) (0.051) (0.055) (0.056) 

Observations 3,370 3,260 3,661 3,294 3,796 3,790 3,806 

adj. R2 0.913 0.850 0.866 0.765 0.893 0.903 0.895 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the monetary surprise 

(constructed under the assumption that individuals are well informed), on lagged values of inflation expectations and on 

contemporaneous and lagged values of actual inflation for the period 1985:1-2015:3. We include yearly dummies and country 

dummies. The lag length is optimally chosen in the context of a panel model following the sequential GS approach. The number 

of lags included for each variable are shown in brackets for the case of total consumers. The optimal lag length for inflation 

expectations varies across consumer types. In the pre-Crisis period, we use 2 lags for high-income consumers, 3 lags for low- 

income ones, full-time working consumers, ages 30-49 and ages 50-64, and 6 lags for the unemployed. Post-Crisis, we use 3 

lags for full-time working consumers, ages 30-49 and ages 50-64, 4 lags for low- and high-income consumers, and 5 lags for the 

unemployed. 
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Table 7: Estimation results of equation (2.2) using PVAR-implied surprise based on equation (1.2) 
 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lag pre-Cr (1) 

 
0.023*** 

 
0.036** 

 
0.019 

 
-0.006 

 
0.020 

 
0.020* 

 
0.032** 

 (0.008) (0.017) (0.012) (0.011) (0.013) (0.012) (0.015) 

m surp lag after (1) -0.019 -0.025 -0.072*** 0.022 -0.041** -0.047** -0.025 
 (0.022) (0.022) (0.025) (0.033) (0.020) (0.020) (0.020) 

𝜋𝒆  lags pre-Cr (3) 0.853*** 0.875*** 0.823*** 0.856*** 0.862*** 0.861*** 0.868*** 
 (0.008) (0.014) (0.012) (0.013) (0.010) (0.010) (0.010) 

𝜋𝒆  lags after (6) 0.962*** 0.838*** 0.945*** 0.834*** 0.932*** 0.937*** 0.931*** 
 (0.014) (0.017) (0.021) (0.028) (0.015) (0.015) (0.016) 

 𝜋𝑡 pre-Cr 0.024*** 0.026*** 0.018** 0.016* 0.019*** 0.020*** 0.023*** 
 (0.006) (0.009) (0.007) (0.009) (0.007) (0.007) (0.007) 

 𝜋𝑡 after 0.042*** 0.030** 0.036* 0.045** 0.036*** 0.033*** 0.044*** 
 (0.011) (0.012) (0.021) (0.020) (0.012) (0.012) (0.013) 

lagged 𝜋 pre-Cr (1) 0.007 0.016* 0.011 0.013 0.007 0.008 0.007 
 (0.006) (0.009) (0.007) (0.010) (0.007) (0.006) (0.007) 

lagged 𝜋 after (1) 0.003 0.016 -0.010 0.020 0.000 -0.001 0.008 
 (0.011) (0.014) (0.019) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.481*** -0.396*** -0.465*** -0.397*** -0.449*** -0.441*** -0.435*** 
 (0.053) (0.064) (0.075) (0.080) (0.051) (0.055) (0.056) 

Observations 3,950 3,678 3,696 3,325 3,836 3,768 3,782 

adj. R2 0.914 0.860 0.868 0.764 0.893 0.903 0.894 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the beliefs- based 

monetary surprise, lagged values of inflation expectations and contemporaneous and lagged values of actual inflation for the 

period 1985:1-2015:3. We include yearly dummies and country dummies. The lag length is optimally chosen in the context of a 

panel model following the sequential GS approach. The number of lags included for each variable are shown in brackets for the 

case of total consumers. The optimal lag length for inflation expectations varies across consumer types. In the pre-Crisis period, 

we use 3 lags for low-income, full-time working consumers, ages 30-49 and ages 50-64, 4 lags for high-income, and 6 lags for 

the unemployed. Post-Crisis, we use 3 lags for full-time working consumers, 4 lags for low- and high-income, ages 30- 49 and 

ages 50-64, and 5 lags for the unemployed. 



 

 

and those of ages 50-64. For high-income and full-time working consumers in particular, we get 

strongly significant estimates of .053 and .041 as compared to .030 for low-income consumers 

(significant at the ten percent level) and an insignificant .013 for the unemployed. Again, we find 

that consumer types we would a priori expect to have higher ability to extract signals from a given 

realization (high-income and full-time working) or with longer horizon (ages 30-49), respond more 

to monetary surprises since the Crisis as compared to before.
32

 

The estimation results of the panel model (2.2) with the surprises from the PVAR first-stage model are 

shown in Table 7. The derived monetary policy surprises yield again a positive significant impact for 

most groups of consumers in the pre-Crisis period. Namely, for total consumers at the one percent 

level of statistical significance, for low-income and consumers with ages 50-64 at the five percent level, 

and for those with ages 30-49 at the ten percent level. For the period since the Crisis, the panel VAR-

implied monetary surprise has a negative impact for high-income consumers at the one percent 

significance level, and for full-time working consumers and those with ages 30-49 at the five percent 

significance level.
33 

Once again, we find that consumer types with potentially higher 

ability to extract signals or with longer horizon, appear to be reacting more to a given monetary policy 

surprise than lower ability or shorter horizon consumer types since the Crisis. 

 
Monetary surprises cleansed from inflation expectations lags in the first stage 

 
The second robustness check is to consider monetary surprises that have been cleansed from 

the effect of inflation expectations in the first stage. That is, we augment the information set of the 

single equation model in (1.1) and (1.2) to add inflation expectations lags, and then consider the 

impact of the resulting monetary surprises in the second stage regression equations (2.1) or (2.2). 

Since monetary policy plausibly takes into account inflation expectations when setting interest 

rates, we find it useful to consider this variable in the policy reaction function. As in our baseline 

results, the optimal lag length is chosen based on the sequential GS approach. We find that 

adding inflation expectations lags in the first stage panel models to obtain monetary policy 

surprises, our second-stage results regarding the impact of these surprises on inflation 

expectations are robust as shown in Table 8 pertaining to well-informed individuals and Table 9 

pertaining to less-informed ones. 

32The p-values for the Wald test statistic in Appendix table 10 imply that the impact is different after as compared to before the 
arrival of the crisis for full-time working, high-income, and low income consumers. 

33The Wald test for the equality of coefficients of monetary policy surprises pre-crisis versus post crisis (reported in Appendix 
table 10) rejects the hypothesis that this impact is equal in all cases except for the unemployed. 
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Table 8: Estimation results of equation (2.1) with surprise based on augmented equation (1.1). 
 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lags pre-Cr (2) 

 
0.003 

 
-0.018* 

 
-0.011 

 
-0.013 

 
-0.006 

 
-0.010 

 
-0.007 

 (0.010) (0.010) (0.011) (0.013) (0.008) (0.008) (0.010) 

m surp lag after (1) -0.012 -0.019 -0.041** -0.001 -0.034** -0.033** -0.014 
 (0.015) (0.016) (0.019) (0.023) (0.014) (0.014) (0.015) 

𝜋𝒆  lags pre-Cr (2) 0.846*** 0.846*** 0.783*** 0.796*** 0.834*** 0.825*** 0.825*** 
 (0.009) (0.012) (0.010) (0.016) (0.010) (0.009) (0.010) 

𝜋𝒆  lags after (6) 0.945*** 0.865*** 0.946*** 0.858*** 0.949*** 0.952*** 0.950*** 
 (0.014) (0.018) (0.022) (0.029) (0.016) (0.016) (0.017) 

 𝜋𝑡 pre-Cr 0.019*** 0.023** 0.017** 0.021** 0.018*** 0.021*** 0.017** 
 (0.006) (0.010) (0.007) (0.011) (0.007) (0.007) (0.007) 

 𝜋𝑡 after 0.041*** 0.030** 0.034 0.046** 0.037*** 0.033*** 0.045*** 
 (0.011) (0.013) (0.021) (0.021) (0.012) (0.013) (0.014) 

lagged 𝜋 pre-Cr (1) 0.002 0.012 0.009 0.007 0.008 0.006 0.004 
 (0.007) (0.010) (0.008) (0.011) (0.007) (0.007) (0.008) 

lagged 𝜋after (1) 0.006 0.020 -0.001 0.020 0.002 0.003 0.012 
 (0.011) (0.014) (0.019) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.414*** -0.412*** -0.450*** -0.367*** -0.430*** -0.420*** -0.434*** 
 (0.051) (0.065) (0.076) (0.082) (0.051) (0.056) (0.057) 

Observations 3,370 3,259 3,267 2,952 3,356 3,356 3,317 

adj. R2 0.912 0.849 0.862 0.735 0.895 0.899 0.886 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the monetary surprise 

(constructed under the assumption that individuals are well informed), lagged values of inflation expectations and 

contemporaneous and lagged values of actual inflation for the period 1985:1-2015:3. We include yearly dummies and country 

dummies. The lag length is optimally chosen in the context of a panel model following the sequential GS approach. The number 

of lags included for each variable are shown in brackets for the case of total consumers. The optimal lag length for inflation 

expectations varies across consumer types. In the pre-crisis period, we use 2 lags for high-income, 3 lags for low-income, full- 

time working consumers, ages 30-49 and ages 50-64, and 6 lags for the unemployed. Post-crisis, we use 3 lags for full-time 

working consumers and ages 30-49, 4 lags for-low income, high-income and ages 50-64, and 5 lags for the unemployed. 
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Table 9: Estimation results of equation (2.2) with surprise based on augmented equation (1.2). 
 total con Low inc High inc unem full-time 30-49 50-64 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lag pre-Cr (1) 

 
0.025*** 

 
0.033** 

 
0.019* 

 
-0.008 

 
0.021* 

 
0.016 

 
0.028** 

 (0.009) (0.016) (0.011) (0.011) (0.011) (0.011) (0.014) 

m surp lag after (1) -0.020 -0.026 -0.063** 0.012 -0.038* -0.036* -0.022 
 (0.022) (0.022) (0.025) (0.032) (0.020) (0.019) (0.020) 

𝜋𝒆  lags pre-Cr (3) 0.855*** 0.877*** 0.825*** 0.856*** 0.864*** 0.866*** 0.871*** 
 (0.008) (0.016) (0.012) (0.013) (0.010) (0.009) (0.010) 

𝜋𝒆  lags after (6) 0.961*** 0.837*** 0.942*** 0.835*** 0.932*** 0.935*** 0.927*** 
 (0.014) (0.017) (0.021) (0.028) (0.015) (0.015) (0.016) 

 𝜋𝑡  pre-Cr 0.023*** 0.025*** 0.017** 0.017* 0.018*** 0.019*** 0.021*** 
 (0.006) (0.010) (0.007) (0.009) (0.007) (0.006) (0.007) 

 𝜋𝑡  after 0.042*** 0.030** 0.035* 0.045** 0.037*** 0.034*** 0.042*** 
 (0.011) (0.012) (0.021) (0.020) (0.012) (0.012) (0.013) 

lagged 𝜋 pre-Cr (1) 0.006 0.014 0.010 0.013 0.007 0.007 0.004 
 (0.006) (0.009) (0.007) (0.010) (0.007) (0.006) (0.007) 

lagged 𝜋 after (1) 0.004 0.018 -0.006 0.018 0.002 0.002 0.012 
 (0.011) (0.014) (0.018) (0.021) (0.012) (0.012) (0.013) 

after dummy -0.475*** -0.395*** -0.465*** -0.396*** -0.443*** -0.436*** -0.428*** 
 (0.053) (0.064) (0.075) (0.080) (0.050) (0.055) (0.056) 

Observations 3,950 3,678 3,696 3,325 3,836 3,826 3,841 

adj. R2 0.914 0.860 0.868 0.764 0.893 0.904 0.895 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. We 

consider inflation expectations of total consumers and the following subgroups of consumers: low- and high-income, full- time 

workers, the unemployed and ages between 30 - 49 and 50 - 64. These are explained by lagged values of the beliefs- based 

monetary surprise, lagged values of inflation expectations and contemporaneous and lagged values of actual inflation for the 

period 1985:1-2015:3. We include yearly dummies and country dummies. The lag length is optimally chosen in the context of a 

panel model following the sequential GS approach. The number of lags included for each variable are shown in brackets for the 

case of total consumers. The optimal lag length for inflation expectations varies across consumer types. In the pre-crisis period, 

we use 3 lags for low-income, full-time working consumers, ages 30-49 and ages 50-64, 4 lags for high-income, and 6 lags for 

the unemployed. cost-Crisis, we use 3 lags for full-time working consumers, ages 30-49 and ages 50-64, 4 lags for low- and high-

income, and 5 lags for the unemployed. 
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Pre-Crisis, we still get a negative significant impact for low-income consumers in Table 8 as in 

Table 3. Since the Crisis, in Table 8 as in Table 3, we get negative significant impact for high- 

income, full-time working consumers and those with ages 30-49 and greater than the respective 

impact for the low-income, unemployed, and older consumers. Notably, once again, we obtain 

statistically significant estimates equal to .041 and .034 for high-income and full-time working 

consumers as compared to statistically indistinguishable from zero estimates of .019 and .001 for 

low-income and unemployed consumers respectively. 

In Table 9, pertaining to less-informed consumers, the impact of monetary surprises is once again 

estimated to be positive before the arrival of the crisis except for the unemployed and ages 30-49. This 

impact is statistically significant at the one percent level for total consumers, at the five percent level 

for low-income and consumers with ages 50 to 64, and at the ten percent level for high-income and 

full-time working consumers. These estimates are similar to those in Table 5. Since the crisis, the 

estimated impact of monetary surprises on inflation expectations shown in Table 9 turns negative and 

statistically significant at the five percent for high-income consumers and at the ten percent level for 

full-time working consumers and for ages 30-49. These results exactly resemble those in Table 5. 

Once again, the significant impact of .063 for high-income consumers is notably greater in absolute 

terms than the statistically indistinguishable from zero impact of .026 for low-income ones. The impact 

for full-time working consumers and ages 30-49 is also respectively greater than for the unemployed 

and consumers of ages 50-64 as in the previous tables. 

One finding that typically holds for the less-informed case we consider in Table 9 and elsewhere, is 

that the impact of monetary surprises is different after as compared to before the arrival of the Crisis. 

In appendix table 10, we report all p-values for the Wald test for the equality of coefficients pre-crisis 

versus post crisis. For monetary policy surprises pertaining to less-informed agents, this test rejects 

the hypothesis that the impact on inflation expectations is equal before and after the arrival of the crisis 

for all consumer types except the unemployed, as shown in Tables 5, 7 and 9. For our strawman model 

of well-informed agents in Tables 3 and 8 this is not the case except for full-time working consumers 

for which we reject the null at the ten percent level, and for full-time working, high, and low-income 

consumers in the case of the PVAR generated surprises in Table 6 where we reject the null with 

respective p-values of .03, .06 and .01. 
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Quantitative US Inflation Expectations Data 

 
Next, we consider a robustness exercise that involves deriving monetary surprises for the US in 

the same manner as we did for EU economies, and using those to explain monthly quantitative 

inflation expectations in the US for the period from 1978:1 until 2008:9. The end of our sample 

period is marked by the fact that 2008:10 turns out to be the estimated break point of the monthly 

US inflation expectations data over the period 1978:1-2017:1.
34 

US Inflation 

expectations data are from the Surveys of consumers conducted by the Survey Research Center 

of the University of Michigan. We use the median as provided by the Survey Research Center of 

the University of Michigan that derives from the responses to the following question: “During the 

next 12 months, do you think that prices in general will go up, or go down, or stay where they are 

now?” “By what percent do you expect prices to go up/down, on the average, during the next 12 

months?”
35

 

Our beliefs set B for the US contains responses to the following questions. Q1: “Would you say that at 

the present time business conditions are better or worse than they were a year ago? They are ... better, 

same, worse, don’ t know.”Q3: “Now turning to business conditions in the country as a whole 

– do you think that during the next 12 months we’ ll have good times financially, or bad times, or what? 

... good times, uncertain, bad times, don’ t know.” Q5: “And how about a year from now, do you expect 

that in the country as a whole business conditions will be better, or worse than they are at present, or 

just about the same? ... better, same, etc. ”The three questions above relate to the general economic 

situation. The next two questions relate to the household’ s financial situation. Q2: “Would you say that 

you (and your family living there) are better or worse off financially than you were a year ago?... better, 

same, etc.” Q6: “Do you think that a year from now you (and your family living there) will be better off 

financially, worse off, or just about the same as now? ... better, same, etc.” Again, there is one question 

about unemployment. Q4: “How about people out of work during the coming 12 months –do you think 

that there will be more unemployment than now, about the same, or less? ... less, same, more, don’ t 

know.” Finally, an additional question now exists relating directly to interest rates. Q7: “No one can say 

for sure, but what do you think will happen to interest 

34The reason we do not consider the subperiod 2008:10-2017:1 is that our instrument of monetary policy, the interest rate, is nearly 

constant for large parts of this. We leave further exploration of the US over this period and alternative identification schemes of 

monetary policy surprises for future work. 

35In some cases, only partial information was obtained where the respondents indicated the direction they expected prices to 

change but didn’t know how much prices would increase or how much prices would decline. When respondents do not denote by how 

much they expect prices to change, the following adjustments are made: Will go down - assign the median decrease calculated among 

the complete data cases (where respondent answers by what percent they expect prices to decline). Will go up - assign the median 

increase calculated among the complete data cases (where respondent answers by what percent they expect prices to increase). The 

partial information codes “prices will go down” or “prices will go up” are not eliminated but instead the median increase or decrease is 

imputed from the complete data cases by distributing incomplete answers (go up or go down, without indicating by how much ) across 

all response codes in the same proportions as cases with complete information. 
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Table 10: Estimation results of equation (2.1) with US monetary surprises based on equation (1.1). 
 Total cons Low inc High inc 35-54 >54 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lags (2) 

 
0.002 

 
0.154*** 

 
0.006 

 
0.013 

 
0.080** 

 (0.049) (0.027) (0.012) (0.012) (0.033) 

𝜋𝒆  lags (1) 0.444*** 0.046 0.463*** 0.424*** 0.333*** 
 (0.074) (0.071) (0.070) (0.085) (0.077) 

 𝜋𝑡 0.086*** 0.094*** 0.087*** 0.065*** 0.120*** 
 (0.018) (0.035) (0.020) (0.018) (0.035) 

𝜋 lags (3) 0.120*** 0.306*** 0.104*** 0.087*** 0.155*** 
 (0.030) (0.057) (0.024) (0.021) (0.039) 

Observations 360 343 344 363 361 

adj. R2 0.966 0.755 0.936 0.957 0.866 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. 

The lag length is optimally chosen in the context of a panel model following the sequential GS approach. The number of lags 

included for each variable are shown in brackets for the case of total consumers. The optimal lag length for each variable varies 

across consumer types. For monetary policy surprises we use 1 lag for all consumer types other than total consumers. For inflation 

expectations we use 1 lag for ages > 54 and for low-income consumers, and 2 lags for ages 35-54 and for high- income consumers. 

For actual inflation we use 2 lags for ages 35-54, ages >54 and high-income consumers, and 3 lags for low-income ones. 

 

rates for borrowing money during the next 12 months – will they go up, stay the same, or go down?” 

For these variables, we use the simple balance statistic calculated as the difference between “better” 

and “worse” responses to the survey questions, excluding “same” and “don’ t know” responses. Values 

range from -100, when all respondents choose the “worse” option to +100, when all respondents 

choose the “better” option. 

We estimate equation (1.1) for the US for 1978:1-2008:9 to derive a conventional monetary surprise, 

and equation (1.2) to derive a beliefs-based monetary policy surprise that is not based on the 

assumption these households observe a broad set of macroeconomic variables similar to that of the 

Central Banker. Then, we estimate equations resembling respectively equations (2.1) and (2.2) for the 

US to examine the impact of monetary policy surprises, on the inflation expectations of total consumers 

and some basic demographic subgroups: low/high-income consumers and consumers of ages 35-54 

versus ages >54.
36 

Our results are shown in Tables 10 and 11. Our main finding there is 

that before arrival of the crisis, inflation expectations rise in response to unanticipated increases 

36 As for the eurozone countries, results for low versus high-educated consumers for these US data are similar to 
those for low versus high-income consumers respectively, and are thus not shown here but are available upon request 
from the authors. 
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Table 11: Estimation results of equation (2.2) with US monetary surprises based on equation (1.2). 
 Total cons Low inc High inc 35-54 >54 

VARIABLES 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 𝝅𝒕
𝒆

 

 
m surp lags (2) 

 
0.005 

 
0.151*** 

 
0.001 

 
0.012 

 
0.088*** 

 (0.023) (0.028) (0.017) (0.020) (0.033) 

𝜋𝒆  lags (1) 0.423*** 0.048 0.467*** 0.426*** 0.291*** 
 (0.075) (0.070) (0.072) (0.086) (0.080) 

 𝜋𝑡 0.086*** 0.095*** 0.088*** 0.065*** 0.133*** 
 (0.018) (0.034) (0.020) (0.021) (0.036) 

𝜋 lags (3) 0.124*** 0.314*** 0.104*** 0.087*** 0.233*** 
 (0.028) (0.059) (0.025) (0.021) (0.053) 

Observations 361 343 344 363 362 

adj. R2 0.966 0.754 0.936 0.957 0.870 

 
Notes: *** p<0.01, ** p<0.05, * p<0.1 Murphy-Topel standard errors in parentheses. All reported coefficients are standardized. The lag 

length is optimally chosen in the context of a panel model following the sequential GS approach. The number of lags included for each 

variable are shown in brackets for the case of total consumers. The optimal lag length for each variable varies across consum er types. 

For monetary policy surprises we use 1 lag for all consumer types except total consumers. For inflation expectations we use 1 lag for 

ages> 54 and low-income consumers, and 2 lags for ages 35-54 and high-income consumers. For actual inflation we use 2 lags for ages 

35-54 and high-income consumers, and 3 lags for ages>54 and for low-income consumers. 

 
 

in the interest rate. In the case of the US, this occurs irrespective of the assumptions made in 

order to obtain unanticipated changes in the interest rate. Moreover, interestingly in the case of 

the US, types of individuals that are likely to be less-informed such us low-income (or low 

educated) or with a shorter horizon (those over 54 years of age), respond to an unanticipated 

increase in the interest rate in a manner consistent with an imperfect information setting and 

differently than high-income and younger (longer-horizon) consumers. 

 
Other Robustness Checks 

 
We consider two further changes to our baseline setup and briefly describe results in this section 

with detailed tables available in the appendix. First, we consider country-specific short- term 

interest rates that are available for our sample of euro zone countries even after the euro came 

into effect. Second, we consider real-time data. 

More specifically, we use interest rates that monetary financial institutions resident in the euro area 

apply to overnight euro-denominated deposits of households and non-financial corporations. 
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These series start on January 2003 for most countries.
37 

In the appendix, we present estimation 

results from our second stage model based on surprises obtained in the first stage model using these 

country-specific interest rates instead of short term interest rates used in our baseline which become 

common across countries since joining the eurozone. These estimates are shown in appendix Tables 

13 and 14. Table 13 in the appendix shows that for well-informed consumers, the impact of monetary 

policy on inflation expectations in the post-crisis period is negative and statistically significant at the 

five percent level only for high income consumers. Table 14 in the appendix shows that for the less-

informed, we get negative impact for most consumer types after the arrival of the crisis, which is 

consistent with our baseline model results for the less-informed. The impact of monetary surprises is 

negative and statistically significant at the one percent level for high income consumers, at the five 

percent level for total consumers and ages 50-64, and at the ten percent level for full-time working 

consumers and those with ages 30-49. For the pre-crisis period, the impact is typically insignificant 

which might be explained by the fact that given data availability, we start our sample in 2003 instead 

of 1985 thus lose a lot of information. 

Finally, we use real-time data or data vintages for our macroeconomic variables published in real- time 

reflecting the economic situation at the given point in time that our models (presented in the previous 

sections) were estimated with revised data. For the unemployment rate and industrial production we 

use real-time data available on the month when the consumer survey is conducted, which refer to the 

previous two months (e.g. we use the real-time data in May 2015 released on July 2015), while for the 

inflation rate and commodity prices we use real-time data released on the month when the survey took 

place which refer to the previous month.
38 

We re-estimate equations (1.1) and 

(2.1) for the well-informed, and equations (1.2) and (2.2) for the less-informed and report results in 

appendix tables 15 and 16 respectively. Estimates reported there using real-time data are very 
 

37Except for Estonia when the series for interest rates starts on January 2005, for Slovenia for which it starts on May 2005, and for 
Slovakia for which this starts in January of 2008. 

38Fieldwork for the monthly surveys used in our paper is performed in the first two to three weeks of each month. We take this into 

account along with the release dates in each country for each macroeconomic variable used in our models, available from Eurostat at 

http://ec.europa.eu/eurostat/web/links/national_statistical_offices and at http://ec.europa.eu/eurostat/news/release- calendar. 

Comparing release dates across countries we find these have the same timing for our main variables. The unemployment rate is 

available during the first week of the second month following the reference month, and Industrial Production indices are released in 

the second to third week of the second month following the reference month. This means that the publication lag for the unemployment 

rate and industrial production is two lags. Consumer price indices are released within the third week of the month following the 

reference month, and the same happens with prices of commodities (the publication lag is one). Vintages for unemployment rate, 

industrial production, and inflation are from OECD real time database http://stats.oecd.org/mei/default.asp?rev=1, while vintages for 

Brent crude oil and Price of food are available on ECB Statistical Data Warehouse 

http://sdw.ecb.europa.eu/browseSelection.do?node=qview&SERIES_KEY=194.RTD.M.S0.N.P_OILBR.E 

http://ec.europa.eu/eurostat/web/links/national_statistical_offices
http://ec.europa.eu/eurostat/news/release-
http://stats.oecd.org/mei/default.asp?rev=1
http://sdw.ecb.europa.eu/browseSelection.do?node=qview&amp;SERIES_KEY=194.RTD.M.S0.N.P_OILBR.E
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close to those in Tables 3 and 5 using historical time series. 

 
 

5 Conclusion 

 
The question of how monetary policy affects inflation expectations addressed in this paper is an 

important one from a policy and theoretical perspective alike. On the policy side, both the ECB and 

the Fed have repeatedly stated publicly over the past few years that their policies were intended to 

raise inflation expectations in line with their inflation objective, so as to boost current consumption and 

avoid a deflationary spiral.
39 

The importance of the question regarding how monetary policy 

affects inflation expectations from the theoretical perspective is reflected in the attention it has received 

in a number of recent papers that suggest different theory-implied impact of monetary policy on 

inflation expectations. Our results here provide support for one class of theoretical models, 

emphasising imperfect information as in Campbell, Evans, Fisher and Justiniano (2012), Del Negro, 

Giannoni and Patterson (2013), Garcia-Schmidt (2015) and Melosi (2016). 

A novel feature of our approach is the estimation of monetary policy surprises based on changes in 

monetary policy that were unanticipated by consumers as per their stated beliefs regarding the 

economy. We have shown that such monetary policy surprises can have a different impact on inflation 

expectations as compared to those obtained under the assumption that consumers are well- informed 

about a set of macroeconomic variables that more fully describe the state of the economy. Relaxing 

the assumption of well-informed consumers and focusing on consumers’ stated beliefs about the 

economy so that they may be surprised by a broader set of monetary policy changes, we showed that 

consumers often lower their inflation expectations in response to lower interest rates before the crisis. 

This is consistent with imperfect information theoretical settings where consumers learn from 

unanticipated interest rate cuts that policymakers, based on their superior information  set, expect a 

fall in inflation so that lowering the policy rate ends up lowering inflation expectations. Considering 

instead monetary policy surprises under the assumption that individuals have information about the 

macroeconomy comparable to that of policymakers, the impact of unanticipated changes in short-term 

interest rates on inflation expectations is often negative, reflecting textbook macroeconomic channels 

where a cut in short-term interest rates boosts economic activity so that inflation and inflation 

expectations increase. 
 

39 They have both repeatedly stated their goal of achieving a two percent inflation rate in line with their mandate. To 
the extent that inflation expectations have not been revised upwards in line with the stated goal and monetary policies, 
this would then reflect lack of credibility and absence of anchoring of inflation expectations. 
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Interestingly, the impact of monetary policy surprises based on consumers’ economic beliefs changes 

sign from positive to negative in the period since the recent crisis. Such monetary policy surprises 

usually affect inflation expectations negatively since the crisis, consistent with the incentive to pay 

attention to the macroeconomy being greater since the crisis inducing individuals to become rationally 

attentive so that their response to policy surprises becomes consistent with them observing the full set 

of macroeconomic variables’ histories. Consumer types that we would a priori expect to have higher 

ability to extract signals from a given realisation (such us high income ones) or with a longer horizon 

(ages 30-49), typically react more to monetary policy surprises than those with potentially lower ability 

to extract signals (low income) or with a shorter horizon (ages 50-64) in the period since the crisis, a 

period during which signal extraction is presumably more difficult and the incentive to extract 

information greater. This, again, contrasts with what we observe for these eurozone consumers before 

the crisis when their behavior is more in line with imperfect information. Strikingly, using US consumer 

data before the crisis, individuals that are likely to be less-informed such as those on low incomes, or 

with a shorter horizon (those over 54 years of age), respond to an unanticipated hike in the interest 

rate in a manner consistent with an imperfect information setting, raising their inflation expectations. 

A couple of caveats pertain to our analysis, paving a promising path towards future extensions. 

While we have focused on monetary policy surprises to allow consideration of consumers that 

might be subject to surprise by a broader set of events than well-informed agents, recent monetary 

policy has shifted towards forward guidance and other instruments which relate to anticipated 

rather than unanticipated monetary policy changes. This is an important issue not addressed in 

this study. Second, the interplay and close connection between fiscal and monetary policy has 

become all the more clear in recent years. The present study abstracts from this important 

dimension which deserves center stage in a study designed to capture the joint impact of 

monetary and fiscal policies by allowing for the interplay between them
40 

as well 

as for unconventional monetary policies that have strong fiscal features. 
 
 
 
 
 
 
 
 
 

40 This is pursued in Geiger and Zachariadis (2018). 



 

 

References 

Andolfatto, David, Scott Hendry and Kevin Moran (2008) “Are inflation expectations ratio-nal?” 
Journal of Monetary Economics, 55, 406–422. 

Andrade, Philippe and Le Bihan, Hervé (2013) “Inattentive professional forecasters,” Journal of 
Monetary Economics, 60(8) 967-982. 

Andrews, Donald (1993) “Tests for parameter instability and structural change with un-known 
change point,” Econometrica, 61, 821-56, July. 

Jean Boivin and Marc Giannoni (2002) “Has Monetary Policy Become Less Powerful?” 
Columbia University and Federal Reserve Bank of New York 

Jeffrey R. Campbell, CharlesL.Evans, Jonas D.M.Fisher, and Alejandro Justiniano (2012) 
“Macroeconomic Effects of Federal Reserve Forward Guidance”, Federal Reserve Bank of 
Chicago 

Carvalho, Carlos and Nechio, Fernanda (2014) “Do people understand monetary policy?” 
Journal of Monetary Economics, 66(C), 108-123. 

Lawrence J. Christiano, Martin Eichenbaum and Charles L. Evans (1999) “Monetary policy 
surprises: What have we learned and to what end?” in J.B Taylor and M. Woodford (eds) 
Handbook of Macroeconomics, volume 1, chapter 2, Elsevier 

John H.Cochrane (2015) “Do Higher Interest Rates Raise or Lower Inflation?” Hoover Insitution 
and NBER 

John H.Cochrane (2016) “Neo-Fisherian Caveats” 
http://johnhcochrane.blogspot.com.cy/2016/03/neo-fisherian-caveats.html#more 

Coibion, O. and Gorodnichenko, Y. (2012) “What can survey forecasts tell us about 
informational rigidities?” Journal of Political Economy, 120, 116–159. 

Coibion, O. and Gorodnichenko, Y. (2015) “Information rigidity and the expectations forma-tion 
process: a simple framework and new facts”, American Economic Review, 105(8) 2644-2678. 

Curtin, Richard (2010) “Inflation expectations and empirical tests: theoretical models and 
empirical tests” in P. Sinclair(ed) Inflation Expectations, New York: Routledge. 

Marco Del Negro, Marc Giannoni and Christina Patterson (2012) “The Forward Guidance 
Puzzle”, Federal Reserve Bank of New York 

Lena Dräger, Michael J. Lamla and Damjan Pfajfar (2016) “Are survey expectations theory- 
consistent? The role of central bank communication and news”, European Economic Review, 
85, 84-111. 

Gauti Eggertsson, Michael Woodford (2003) “The zero bound on interest rates and optimal 
monetary policy”, Brookings Papers on Economic Activity, 2003, vol. 34, issue 1, 139-235 

Chirok Han, Peter C.B.Phillips & Donggyu Sul (2017) “Lag length selection in panel 
autoregression”, Econometric Reviews, 36, 1-3. 

Fuhrer, Jeff (2015) “Expectations as a Source of Macroeconomic Persistence: An Exploration of 
Firms’ and Consumers’ Expectation Formation,” Federal Reserve Bank of Boston Working Paper 
15-5. 

 
 
 
 
 
 
 
 

41 

http://johnhcochrane.blogspot.com.cy/2016/03/neo-fisherian-caveats.html#more


 

volume 26, issue 1, 1- 

 

Andreas Fuster, Benjamin Hebert, and David Laibson (2012) “Natural Expectations, Macro- 
economic Dynamics, and Asset Pricing,” NBER Macroeconomics Annual, 
48. 

Garcia-Schmidt Mariana (2015) “Monetary policy surprises and expectations”, unpublished 
manuscript, Columbia University. 

Garcia-Schmidt Mariana and Michael Woodford (2015) “Are low interest rates deflationary? A 
paradox of perfect-foresight analysis,” unpublished manuscript. 

Giannone, Domenico and Henry, Jerome and Lalik, Magdalena and Modugno, Michele (2010) 
“An Area-Wide Real-Time Database for the Euro Area”, ECB Working Paper 1145. 

Martin Geiger and Johann Scharler (2016) “How do macroeconomic shocks affect expecta- tions? 
Lessons from survey data”, Unpublished manuscript, Universität Innsbruck. 

Martin Geiger and Marios Zachariadis (2018) “Assessing expectations as a joint monetary-fiscal 
state-dependent phenomenon”, Unpublished manuscript, Universität Innsbruck and University  of 
Cyprus. 

Gurkaynak Refet, Brian Sack and Eric Swanson (2005) “Do actions speak louder than words? 
The response of asset prices to monetary policy actions and statements”, International Journal of 
Central Banking, 1(1), 55-93. 

Han, Chirok, Peter C. B. Phillips and Sul, Donggyu (2017) “Lag length selection in panel 
autoregression,”Econometric Reviews, 3 (1-3), 225-240. 

 
Tomasz Kyziak (2005) “Measuring consumer inflation expectations in Europe and examining their 
forward-lookingness,” unpublished manuscript. 

N. Gregory Mankiw, Ricardo Reis, Justin Wolfers (2003) “Disagreement about inflation ex- 
pectations”, NBER Working Paper No. 9796 

Leonardo Melosi (2016) “Signaling effects of monetary policy”, Review of Economic Studies, 
84(2), 853–884. 

Mertens, K. and Ravn, M. O. (2014) “A reconciliation of SVAR and narrative estimates of tax 
multipliers”, Journal of Monetary Economics, 126(1), 1-50. 

Kevin M. Murphy and Robert H. Topel (1985) “Estimation and inference in two-step econometric 
models”, Journal of Business and Economics Statistics, 370-379. 

Hannah Nielsen (2003) “Inflation Expectations in the EU - Results from Survey Data”, Discussion 
Paper No.13/2003, Humboldt Universitat zu Berlin 

Orphanides, Athanasios (2001) “Monetary policy rules based on real-time data”, American 
Economic Review, 91(4), 964-985. 

Romer, C. D. and Romer, D. H. (2004) “A new measure of monetary shocks: derivation and 
implications”, American Economic Review, 94(4), 1055-1084. 

Christopher A. Sims, Tao Zha (2006) “Does monetary policy generate recessions?” Princeton 
University, Federal Reserve Bank of Atlanta 

Janet L. Yellen (2016) “Macroeconomic Research After the Crisis”, 60th annual economic 
conference sponsored by the Federal Reserve Bank of Boston, October 14th Speech. 
https://www.federalreserve.gov/newsevents/speech/yellen20161014a.htm 

 
 
 
 
 
 

 

42 

http://www.federalreserve.gov/newsevents/speech/yellen20161014a.htm

