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Abstract 
 
This paper exploits a very large multi-country survey of consumers to investigate empirically the 
relationship between inflation expectations and consumer spending. We document that for the Euro Area 
and almost all of its constituent countries this relationship is generally positive: a higher expected change in 
inflation is associated with an increase in the probability that a given consumer will make major purchases. 
Moreover, in line with the predictions of macroeconomic theory, the impact is stronger when the lower 
bound on nominal interest rates is binding. Also, using the estimated spending probabilities from our 
micro-level analysis, we indirectly estimate the impact of a gradual increase in inflation expectations on 
aggregate private consumption. We find the effects to be economically relevant, especially when the lower 
bound is binding. 
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1. INTRODUCTION 
Expectations, and inflation expectations in particular, lie at the centre of modern macroeconomic 
theory and models of how monetary policy operates. In such models, optimal intertemporal choices 
rely on inflation expectations to convert nominal values into the real values that are relevant to 
decision making and utility (see, for example, Armantier et al. (2015)). Under sticky nominal 
interest rates, an expected increase in inflation will lower real interest rates due to the well-known 
Fisher Effect. As a result an increase in expected inflation should boost current consumption or 
aggregate demand by lowering consumers' incentives to save for the future. With an effective lower 
bound on nominal interest rates binding in several economies around the world, the predicted 
relationship between inflation expectations and aggregate demand takes on an increasingly 
important role. Yet, as emphasised recently in Blanchard et al. (2010) and Blanchard et al. (2013), 
this relationship may be much less well understood in such an environment. Arguably, with 
nominal interest rates bounded from below, the above intertemporal mechanism may become even 
more prominent because central banks are deprived of the use of their conventional policy 
instrument: the short-term interest rate. In such a context, a rise in expected inflation will transmit 
one for one to lower ex ante real interest rates. In line with this, as discussed recently in Bachmann 
et al. (2015), a large theoretical literature has emphasised the important stabilisation role of higher 
inflation expectations at the effective lower bound (see, for example, Krugman et al. (1998), 
Eggertsson and Woodford (2003), Jung et al. (2005), Eggertsson (2006)). The role of inflation 
expectations in macroeconomic stabilisation is also central to the debate on the advantages of price 
level versus inflation targeting monetary frameworks (see, for example, Vestin (2006) and, more 
recently, Bernanke (2017)). In particular, at the effective lower bound, price level targeting is seen 
as having more desirable stabilisation properties because it implies a larger rise in short-run 
inflation expectations which helps lower real interest rates and exerts a stronger stabilising effect 
on the economy. 

Of course, whether actual consumers behave in line with the simple predictions of theory is an 
empirical question. Existing empirical evidence on the inflation expectations - consumption 
relationship is still scarce and has often also only been produced at the single-country level. 

Moreover these studies have brought forward quite conflicting evidence about how inflation 
expectations may impact consumption or, indeed, whether there is any such relationship at all. 
Papers by Ichiue and Nishiguchi (2015) and D'Acunto et al. (2016) find that Japanese and German 
consumers, respectively, increase consumption in response to higher inflation expectations. 
However, for US consumers, Bachmann et al. (2015) and Burke and Ozdagli (2013) find that there 
is no significant positive impact of inflation expectations on durable goods consumption.1 Indeed, 
at the lower bound, the findings of Bachmann et al. (2015) suggest that the impact of higher 
inflation expectations on consumption may be negative. In this paper we exploit a very large multi-
country micro dataset for the Euro Area (EA) economies and provide new empirical evidence on 
this fundamental relationship in macroeconomics. 

A necessary requirement for the investigation of the consumer inflation expectations consumption 
relationship is to have the right data. Aggregated time series data do not do the trick as both 
consumption and inflation are determined jointly. Also, through aggregation a lot of information is 
lost and the heterogeneity of consumer behaviour cannot be taken into account or controlled for. 

                                                            
1 Armantier et al. (2015) find evidence that most consumers make their investment choices in accordance with the 
predictions of economic theory and intertemporal choice. 



6 
 

Graph 1.1. plots consumer inflation expectations, an aggregate indicator of consumers' readiness to 
spend along with actual real total consumption growth in the Euro Area. With such aggregate time 
series data, investigating this relationship in the more recent effective lower bound (ELB) period is 
not practical since there are only few observations available to help estimate an aggregate model's 
multiple parameters, including parameters linked to other variables for which the econometrician 
would ideally wish to control (e.g. variables capturing a consumer's real income, wealth or financial 
constraints). In contrast, because of the much greater sample size and cross-sectional variation, 
microeconomic data is particularly well-suited to the task of identifying this relationship and how it 
may differ across individual consumers depending on their economic and social circumstances. 
This study benefits from a very rich multi-country dataset with individual level consumer data 
collected on a monthly basis between May 2003 and December 2016 with approximately 26,440 
euro area consumers included in each monthly survey round. 

Graph 1.1. Consumer inflation expectations, real private consumption and readiness to spend 

  
Note: Quarterly data, 2003Q4 - 2016Q4. Consumer Inflation Expectations - price trends over next 12 months 
(balance statistics); Readiness to spend - major purchases at present, percent positive replies, source: DG-ECFIN 
Consumer Survey; Real private consumption - household consumption expenditure, Eurostat. 

To help identify the inflation expectations - consumption relationship we estimate an ordered logit 
model and exploit several novel features in our data set to reduce concerns about endogeneity as a 
possible driver of the empirical results. Firstly, we focus on the difference between an individual 
consumer's expectation about future inflation and their perceptions about current inflation as the 
key driving variable impacting on the consumer's readiness to spend. In economic terms, by 
focusing on this difference we capture the intuition that when determining their readiness to spend 
a consumer is more likely to consider their expected future inflation rate not in absolute terms but 
relative to their perceptions about current inflation. In econometric terms, this transformation is 
similar to a fixed effects specification which therefore makes less probable the correlation of the 
covariates of interest with unobserved personality traits such as, for example, pessimism or 
optimism at the level of individual consumers. Second, we introduce a number of other relevant 
individual and aggregate controls that should alleviate concerns about omitted variables as a source 
of endogeneity. For example, we control for variation in individual income and wealth by 
exploiting survey responses about the expected financial situation, labour market conditions and 
the outlook for the economy in general. We also control for several important demographic 
dimensions including gender, educational attainment, employment status and income, to validate 
that our results are not simply driven by heterogeneity in these consumer characteristics. Lastly, we 
introduce several interaction terms to explore possible heterogeneity across different consumers in 
their spending response to a change in inflation expectations. 
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We find that EA consumers behave in line with conventional macro-economic theories; that is, 
when they anticipate an increase in future inflation, consumers increase their readiness to spend, 
holding all other factors constant. There are four main empirical results that support this 
conclusion. First, pooled EA analysis shows that for a 1.0 percentage point (pp) increase in 
inflation expectations the likelihood of spending increases by between 0.15 pp and 0.39 pp, 
depending on the model specification. Second, we find that the relationship between consumers' 
inflation expectations and the likelihood to spend is stronger when the ELB is binding. This result 
is robust across all model specifications examined. Third, individual country results confirm the 
pooled euro area results. With only one exception, all countries in the sample exhibit a positive 
relationship between consumer inflation expectations and the likelihood of spending today.2 Fourth, 
we use a simple VAR to link our micro analysis of consumer behaviour to actual aggregate 
consumption. We then exploit the VAR in a conditional policy simulation which shows how an 
increase in expected inflation by 2 pp, e.g. from a level of 0% which is commonly seen to be "too 
low" to 2% - a level which is more in line with the ECB’s quantitative definition of price stability - 
can boost real private consumption growth by 0.35% over a three year horizon when the effective 
lower bound on nominal interest rates is binding. 

Our paper relates to the broader and rapidly growing literature that looks into how consumer 
inflation expectations are formed and seeks to understand the heterogeneity behind reported 
inflation expectations. In addition to the papers by Bachmann et al. (2015), Burke and Ozdagli 
(2013), D'Acunto et al. (2016), Ichiue and Nishiguchi (2015) cited above, our work is also closely 
linked to a recent study by Crump et al. (2015) who estimate the elasticity of intertemporal 
substitution using subjective inflation expectations for the US. Several related studies have 
emphasised the subjectivity of expectations and, in particular, the importance of socio economic 
and demographic factors in shaping inflation expectations (e.g. Jonung (1981); Bryan and Venkatu 
(2001); Lombardelli and Saleheen (2003); Souleles (2004); Christensen et al. (2006); Anderson 
(2008)). Also, Coibion and Gorodnichenko (2015) and Coibion et al. (2018) illustrate how the 
missing disinflation puzzle associated with the Great Recession period in the US can be explained 
once one controls for household inflation expectations in a Philips curve setting. Other relevant 
strands in this literature include Naohito and Yuko (2015) and Armantier et al. (2014) who use 
survey experiments to investigate the effects on expectations formation of providing information to 
consumers and Carroll (2003) who fits a model of household inflation expectations in the spirit of 
the ”sticky information” theory of Mankiw and Reis (2001). Malmendier and Nagel (2016) also 
document the importance of subjective inflation expectations for economic outcomes, finding that 
households with higher inflation expectations are less likely to invest in long-term bonds and more 
likely to borrow through fixed-rate mortgages compared to their counterparts with lower inflation 
expectations. Also Ehrmann et al. (2017) link the observed bias in consumer inflation expectations 
to household financial difficulties and pessimistic spending attitudes. Finally, Binder (2017) 
exploits individual consumer data on inflation expectations to propose an inflation uncertainty 
measure for the US economy.3 

 
The remainder of the paper is structured as follows: In section 2 we provide important details about 
the micro dataset that we use and shortly illustrate the methodology we adopt to exploit it. Section 
3 details all the results of the probabilistic analysis in which we determine a consumer inflation 
expectation - propensity to spend relationship, including both euro area wide and country-specific 
results. Section 4 presents the VAR analysis and conditional policy simulation linking the micro-

                                                            
2 Country heterogeneity does nonetheless show up in the results as the average marginal effect of a change in inflation 
expectations, although generally positive, differs in magnitude across countries. 

3 The measure is built around the idea that round numbers are used by respondents who have high imprecision or 
uncertainty about inflation. Using this index, Binder (2017) finds that more uncertain consumers are more reluctant to 
spend on durables, cars and homes, and their spending attitudes are less sensitive to interest rates. 
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level analysis with macroeconomic data on actual private consumption at the euro area level. 
Section 5 concludes and discusses the economic relevance of our findings. 

2. DATA AND METHODOLOGY 
Through the design and focus of its survey questionnaire, the EU Consumer Survey provides the 
ideal micro-information set to study the relationship between inflation expectations and the 
readiness to spend of the EA consumer. Although in this paper we focus only on EA countries, the 
survey is carried out at a monthly frequency and covers all European Union economies, as well as 
four of the five candidate EU countries.4 In this section we discuss key features of the dataset that 
are relevant to the analysis. A Data Appendix provides further detail on data sources and 
methodology. 5  Each month we benefit from a sample of 26,440 EA consumers who provide 
information on their perceptions of current inflation and their expectations about future inflation.6 
The sample is designed to be representative of the population in each country. Its size and 
composition vary across countries reflecting socio-economic heterogeneity and differences in 
country population size. Each month a new sample of consumers is interviewed, implying that we 
work with a repeated cross-section and not a panel of consumers that can be tracked through time. 
Although the repeated cross sectional nature of the data has the disadvantage that it impedes the 
estimation of consumer-specific fixed effects, our analysis focuses on a novel measure of the 
expected change in inflation which helps overcome this problem. 

The vast majority of the surveys in the euro area countries are conducted by Computer-Assisted 
Telephone Interviews (CATI).7 Most of the questions in the survey are qualitative and refer to the 
consumer's own financial situation, their views about the general economic situation, their savings 
behaviour and intentions with regard to major consumer purchases. Since 2003, the Consumer 
Survey includes specific quantitative questions about consumers' perceptions of current inflation 
and their expectations for inflation over the next 12 months.8 In addition, the replies can be broken 
down along several important demographic dimensions (e.g. gender, level of educational 
attainment, current employment status, income level etc.). The sample period employed in our 
econometric analysis covers the period between May 2003 and December 2016. 

2.1 SURVEY QUESTIONS 

The main survey questions that we use in our empirical analysis are: 

Q51: By how many per cent do you think that consumer prices have gone up/down over the 
past 12 months? Consumer prices have increased by __,__% / decreased by __,__%. 

                                                            
4 However, our sample does not include Ireland due to data availability. 

5 Arioli et al. (2016) describe the dataset in more detail. 

6 The actual sample size used for estimation is 11,275. This lower sample reflects that we also draw on other questions 
and the response rate can vary from question to question. 

7 Only in three countries (Germany, Latvia, Slovakia), interviews take place in a Face to Face (F2F) setting. Two 
countries apply mixed modes which combine CATI (Austria) or CATI and F2F (Lithuania) with web interviews. The 
households to be interviewed are determined by random sampling or quota sampling from a frame which, in most cases, 
is either the country's telephone directory or its population register. 

8  A complete version of the survey questionnaire can be found in the User Guide of The Joint Harmonised EU 
Programme of Business and Consumer Surveys (pages 36 - 40):  
http://ec.europa.eu/economy_finance/db_ indicators/surveys/method_guides/index_en.htm. 

http://ec.europa.eu/economy_finance/db_indicators/surveys/method_guides/index_en.htm
http://ec.europa.eu/economy_finance/db_indicators/surveys/method_guides/index_en.htm
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Q61: By how many per cent do you expect consumer prices to go up/down in the next 12 
months? Consumer prices will increase by __,__%/ decrease by __,__%. 

Q8: In the view of the general economic situation, do you think that now it is the right moment 
for people to make major purchases such as furniture, electrical/electronic devices, etc.? Survey 
respondents can answer: i) yes, it is the right moment now; ii) it is neither the right moment nor 
the wrong moment; iii) no, it is not the right moment now; iv) don't know. 

 

Questions Q51 and Q61 are quantitative and the answers are expressed as percentage changes over 
a 12 month period and capture consumer inflation perceptions and consumer inflation expectations, 
respectively. A notable feature of the survey design is the very neutral phrasing of the questions on 
inflation. Survey respondents are not supplied with information about official price indices nor are 
they given a range of possible inflation rates from which they could choose. Although this has the 
advantage that it avoids introducing any framing bias into the responses, it means that the unfiltered 
responses may be more susceptible to measurement error and extreme and implausible replies. For 
this reason, in our econometric analysis below, we focus on a filtered dataset which removes very 
extreme outliers although we also report the results from a completely unfiltered sample. 9  In 
contrast to the two questions on inflation expectations, Q8 on consumer spending is qualitative in 
nature and shows whether, given the prevailing economic context, the consumer considers it to be a 
good time to spend on ”major purchases”. Although the question phrasing appears to prompt 
consumers to respond about planned durable consumption, it is certainly plausible that the replies 
capture spending plans for non-durables. Indeed, as we document later, the responses appear 
informative for total private consumption in the euro area and not just for durable consumption. 
Throughout the paper, we refer to the replies to this question as a measure of the so-called 
”readiness to spend” of the consumer. In our empirical analysis, we quantify the answers to this 
question in the following way: a value of 1 indicates that it is not the right moment to spend, a 
value of 2 indicates it is neither the right moment nor the wrong moment, while 3 indicates that it is 
the right moment to spend. 

According to the survey results, EA consumers hold very heterogeneous opinions about inflation 
expectations and perceptions depending on their gender, age, education, income or employment 
status. Inflation expectations are higher for females, the unemployed, consumers aged below 50, 
with low income and holding only primary or secondary education (see Table 2.1). Consumer 
perceptions about the current rate of inflation follow the same pattern. They are, however, 
persistently higher than expectations. Also, both consumers' mean expectations and mean 
perceptions of price changes are persistently higher than actual inflation developments, measured 
by the official Harmonised Index of Consumer Prices (HICP). This positive difference is a 
common finding across consumer surveys on inflation expectations - see, for example, Kliesen 
(2015). It might be explained in several ways: the survey questions are open ended with a generic 
reference to consumer prices and provide no range or other quantitative guidance for the 
respondent in determining the inflation rate. Also, unusual replies are not probed and respondents 
are not asked about an objective official price index. Respondents assumedly provide an answer 
that is based on their own subjective inflation experience which could weight price changes 
differently compared to an official index or even possibly take account of prices that are excluded 
from such an index (e.g. house prices). Nevertheless, the size of the difference has narrowed 
considerably over time.10 Disregarding this persistent positive difference, both mean expectations 

                                                            
9 Manski (2004) reviews recent approaches to the measurement of expectations and highlights the increasing use of 

histograms where survey respondents indicate probabilities that a particular economic variable will fall within a given 
interval. One advantage of the histogram approach, used also in the New York Federal Reserve Bank's Survey of 
Consumer Expectations (SCE) is that it can help centre the responses within a range of plausible values. In contrast, the 
relatively open questions in the EU Consumer Survey do not offer any such range of response intervals. 

10  The substantially higher inflation perceptions at the beginning of the sample might have been related to the 
introduction of the euro notes and coins. This was widely seen by the public as being associated with higher prices - as 
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and mean perceptions co-move very strongly with actual inflation (see Graph 2.1.). Such a strong 
co-movement provides solid grounds to use this dataset for investigating the consumer inflation 
expectations - spending relationship. 

Graph 2.1. Mean inflation expectations and perceptions vs HICP 

 
 
Note: Individual and country weights used for aggregation. Time period covered: May 2003 - December 2016. 

 
Table 2.1. Mean and median inflation expectations and perceptions over May 2003 – December 2016 

 Inflation expectations Inflation perceptions 

 Mean Median Mean Median 

Gender 
Male 6.4 3.0 8.8 5.0 
Female 8.1 5.0 11.4 6.0 
Age 
16-29 7.8 4.0 10.4 5.0 
30-49 7.5 3.5 10.4 5.0 
50-64 7.2 3.0 9.9 5.0 
65+ 6.6 2.5 9.7 5.0 
Education 
Primary 7.5 3.0 11.4 5.0 
Secondary 7.7 4.0 10.3 5.0 
Further 6.4 3.0 8.4 5.0 
Income 
1st quartile 8.5 4.0 11.5 6.0 
2nd quartile 7.3 3.0 10.2 5.0 

                                                                                                                                                                                         
discussed in Ehrmann (2011). Also, the subsequent decline may link to learning on the part of consumers who may have 
become more informed about the objective and policies of the European Central Bank. 
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3rd quartile 7.0 3.0 9.4 5.0 
4th quartile 6.6 3.0 8.9 5.0 
Employment status 
Unemployed 8.0 3.0 10.7 5.0 
Employed 7.3 3.0 10.0 5.0 
Euro Area 5.2 2.0 9.4 3.5 

 

2.2 SUBJECTIVE INFLATION EXPECTATIONS 

When investigating the relationship between consumer inflation expectations and readiness to 
spend, we focus on a measure of the expected change in subjective inflation defined as the 
difference between an individual's inflation expectations and his/her perceptions: 

 ∆πit
e = πit

e − πit
p (1) 

where ∆πit
e is the expected change in inflation of consumer i at time t, πit

e is the subjective inflation 
expectation over the next 12 months and πit

p the subjective perception of inflation over the past 12 
months. 

This measure is innovative and contrasts with previous empirical studies which have focused on the 
level of expected inflation per se. 11 Our proposed measure has several advantages. First, as it 
represents a first difference which can be computed for all respondents, it is similar to a fixed 
effects specification, which may be particularly important given the repeated cross-sectional nature 
of our data. For example, when changing their individual spending intentions consumers are likely 
to take into account not just the level of expected inflation but the level of expected inflation 
relative to their own current subjective perceptions about recent inflation. This transformation also 
helps to address concerns about possible endogeneity linked to unobserved personality traits that 
may correlate both with inflation expectations and readiness to spend and thereby give rise to 
inconsistent parameter estimates. For example, as was shown earlier, both expectations and 
perceptions about inflation exhibit a positive ”bias” compared with official statistics. Hence, by 
focusing on the difference between the two, we can eliminate possible distortions to our analysis 
associated with excessively pessimistic or optimistic beliefs about inflation. 

A first look at the data (see Graph 2.2.) strongly suggests that conditioning on individual 
perceptions about current inflation in the way that we propose may be key to better understanding 
the relationship between expected inflation and consumption behaviour. The Graph shows two 
scatter plots linking inflation expectations and the consumer's readiness to spend. The scatters are 
produced by computing a monthly average value for both indicators in each country over the 
sample period between May 2003 and December 2016. In the first scatter, panel (a), the level of 
expected inflation is reported on the x-axis while in the second scatter, panel (b), we exploit the 
expected change in subjective inflation computed according to equation (1). Clearly, when 
perceptions are controlled for as in equation (1) above, we observe a much stronger positive 
relationship with the readiness to spend. The relationship is much weaker as demonstrated in panel 
(a) which does not control for subjective perceptions about past inflation and focuses only on 

                                                            
11 D'Acunto et al. (2016) do not focus on the expected change in inflation but rather add a qualitative measure of inflation 
perceptions as a separate regressor. These authors find that the marginal effects of expected inflation would be virtually 
identical over several specifications both including and excluding inflation perceptions as a separate regressor. Due to 
data limitations, Bachmann et al. (2015) control for the current official inflation rate which by definition is common 
across all consumers and therefore does not control for any differences and heterogeneity in perceptions about current 
inflation. 
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variation in the level of consumers' inflation expectations alone. Such a graphical analysis - while it 
supports our approach - is, however, only suggestive. 

A more robust economic analysis requires a larger empirical model which can control for the wide 
array of additional factors impacting on the survey responses. In the next section we detail the 
empirical model we use for this analysis. 

Graph 2.2. Scatterplots of readiness to spend vs inflation expectations and expected change in 
inflation 

(a) Readiness to spend vs inflation expectations. (b) Readiness to spend vs 
expected change in inflation. 

 
Note: One dot represents a country aggregate (weighted by individual weights) at one moment in time (identified 
by month and year) of (a) inflation expectations and (b) expected changes in inflation. Readiness to spend is 
coded 1 for not being the right moment to spend, 2 for being neither the right moment nor the wrong moment and 
3 for being the right moment to spend. 

2.3 METHODOLOGY 

Our data dictates our modelling strategy: the discrete nature of the spending attitudes that are 
retrieved from the survey combined with the fact that we observe a repeated cross-section 
recommend the use of a discrete choice model. We therefore employ an ordered logit specification 
to model the relationship between the expected change in inflation and the individual consumer's 
readiness to spend. This exploits the natural ordering in our dependent variable, the consumer 
readiness to spend. As it represents the answer to the question whether it is a good moment to 
spend, it can be ordered into being more or less ready to spend with those consumers responding 
that it is not the right moment being the least ready to spend. Choosing one response category over 
another depends on a latent variable (i.e. some continuous measure of the readiness to spend) 
which - though not observed- can be modeled as: 

 yit∗ = Xkβ + εit (2) 

where i indicates consumer i and t is time, yit∗
 is the latent variables, Xk is a k-dimensional vector of 

individual specific, aggregate and cross-sectional controls that will be described in more detail 
below, β is a k-dimensional vector of coefficients and εit is the error term. 

Each response category can then be defined in relation to the latent variable defined in equation 2: 

 1  if yit∗ < α1 

 yit = 2    if α1 ≤ yit
* < α2  (3) 

  3 if yit∗ ≥ α2 
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Each alternative response has a probability Pr attached to it: 

Pr(yit = 1) = Pr(yit
* < α1) = Pr(Xkβ + εit < α1) = 

 = Pr(εit < α1 − Xkβ) = F (α1 − Xkβ) (4) 

Pr(yit = 3) = Pr(yit
* ≥α2) = Pr(Xkβ + εit ≥ α2) = 

 = Pr(εit ≥ α2 − Xkβ) = F (Xkβ − α2) (5) 

Pr(yit = 2) = 1 − Pr(yit = 1) − Pr(yit = 3) = 

= 1 − F (α1 − Xkβ) − F (Xkβ − α2) = 

 = F (α2 − Xkβ) − F (α1 − Xkβ) (6) 

where F is a function that satisfies F (−∞) = 0, F (+∞) = 1 and 𝑑𝑑𝑑𝑑(𝑥𝑥)
𝑑𝑑𝑥𝑥

 > 0. We model F through a 
logit function which ensures that the estimates take values between 0 and 1, i.e. the domain of 
admissible values for a probability. Alternatively, we could have used a probit function. However, 
in practice, the probit and logit models generally yield very similar results (see, e.g., Davidson and 
MacKinnon (2004)). 

We use maximum likelihood to estimate the parameters of these probability functions, including 
the thresholds for the latent variables which determine the selected response categories. The 
parameter vector β is in itself of limited interest; instead we are interested in how the probability of 
each alternative changes with a change in our controls. Therefore we will focus on the distribution 
of marginal effects measuring the impact of a change in a given control on our estimated spending 
probability: 

      ∂Pr (yit = 3) 
  = f (α2 − Xkβ)βk (7) 

      ∂Xk 
where βk is the coefficient on regressor Xk and f = F', in our case the probability density function of 
the logistic distribution. 

2.4 MODEL SPECIFICATION AND CONTROLS 

To model the unobserved spending intentions of consumers we adopt a similar specification to that 
used in Bachmann et al. (2015). However, in contrast to this study, we replace expected inflation 
with our proposed forcing variable from equation (1) which controls for consumer-specific 
perceptions of past inflation. The specification includes a dummy variable (ELB) for the period 
associated with the lower bound on nominal interest rates and allows for both a level shift in 
spending attitudes associated with the ELB period and, via an interaction term, a possible change in 
the sensitivity of spending intentions to inflation expectations when the ELB is binding. As 
outlined further below, we include additional controls for a series of covariates that are likely to 
also drive spending intentions independently of inflation expectations as well as additional 
interaction terms that allow the effect of inflation expectations to vary depending on certain 
consumers characteristics. Equation (8) below summarises how we model the latent variable: 

 yit∗ = β0 + β1ELB + β2∆πit
e + β3∆πit

e ELB + Xγ + εit (8) 

where ∆πit
e is the expected change in subjective inflation defined according to equation (1), ELB is 

a dummy variable taking a value of 1 from June 2014 to December 2016, X is a vector of additional 
controls, εit is the error term and β1, β2, β3, γ represent parameters to be estimated. There is some 
uncertainty concerning the precise date on which the ELB became binding in the euro area. On 5 
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June 2014, the ECB Governing Council reduced the rate on its main refinancing operations by 10 
basis points to 0.15% while it also reduced the interest rate on the ECB deposit facility by 10 basis 
points to -0.10%, with effect from 11 June 2014. Three months later on 4 September 2014, these 
two policy rates were reduced further to 0.05% and -0.20% respectively. We choose June 2014 as 
the starting point for the ELB period reflecting the fact that, although not all policy rates had been 
reduced to zero, the issue was very intensively discussed at that time. For example, at the ECB 
press conference on 5 June 2014, the President of the ECB was asked if he could ”exclude any 
further interest rate cuts no matter what”. He replied ”…that for all the practical purposes, we have 
reached the lower bound. However, this doesn't exclude some little technical adjustments and 
which could lead to some lower interest rates in one or the other or both parts of the corridor. But 
from all practical purposes, I would consider having reached the lower bound today.”12 

As mentioned above, when estimating equation (8) we undertake several robustness checks that 
gradually control for variables that could simultaneously affect both inflation expectations and 
readiness to spend and we allow several additional interactions among these controls. First, we 
control for a rich set of consumer characteristics: age, gender, level of educational attainment, 
employment status and income; which we wrap up together under the heading ”Demographics”. 
We have already seen in section 2.1 that there is significant heterogeneity in inflation expectations 
and perceptions depending on these key consumer characteristics. Souleles (2004) shows that 
variations in inflation expectations can be explained by such demographic characteristics. The same 
characteristics may determine different purchasing propensities and we would want to ensure that 
any impact of inflation expectations on spending - if it is to be interpreted as structural - is not 
simply driven by these differences. 

Second, we consider equally important to control for individual expectations of the general 
economic and labour market situation, e.g. in a booming economic environment, consumers may 
increase spending due to a change in expectations about future inflation or, more simply, because 
of the favourable economic context. Likewise, controlling for the individual consumer's current or 
expected financial situation may be important as such personal circumstances and perceptions may 
be an even more important factor compared to the general economic context. The introduction of 
these controls helps to avoid that any effect of inflation expectations in our regressions is driven by 
reverse causality linked to a Phillips curve type relationship whereby higher growth or lower 
unemployment which boost consumption also pushes up consumer's inflation expectations. For 
example, if a consumer expects that his/her own financial situation may deteriorate, his/her 
consumption plans will probably decrease even though he/she expects that the general economic 
situation will get a lot better and inflation will increase. For presentational clarity, we classify these 
controls into two groups: ”Controls I” and ”Controls II”. ”Controls I” includes a consumer's 
expectations about the general economic situation and their own financial situation. ”Controls II” 
includes a consumers expectations about the labour market situation and their own financial status, 
i.e. whether they are a debtor or non-debtor. See also the Data Appendix for further detail in 
relation to these additional questions that are used as controls. 

Third, we also consider further specifications which allow for potential heterogeneity in the 
transmission of inflation expectations by introducing additional pairwise interactions between the 
expected change in inflation and the demographic and consumer-specific controls discussed above. 
Graph 2.3. shows in a series of additional scatter plots how the relationship between expected 
inflation and readiness to spend may differ depending on such consumer characteristics. In general, 
the scatter plots suggest that the relationship is stronger for consumers with a higher level of 
educational attainment, with a higher income, who are currently employed or who expect an 
improvement in their personal financial situation. Fourth, we introduce annual time dummies to 
control for any unobserved aggregate macroeconomic developments that may drive the spending 

                                                            
12 See the Introductory statement to the press conference (with Q and A) available here:  
https://www.ecb.europa.eu/press/pressconf/2014/html/is140605.en.html  

https://www.ecb.europa.eu/press/pressconf/2014/html/is140605.en.html
https://www.ecb.europa.eu/press/pressconf/2014/html/is140605.en.html
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decisions of all consumers. Fifth, to account for the heterogeneity of the economies that constitute 
the EA, we include country dummies.13 Finally, we also include country specific and EA macro 
aggregates, by drawing on information sources outside the survey. In particular, we control for 
lending rates to households at the country level and oil prices. 

Graph 2.3. Scatterplots of expected change in inflation vs readiness to spend differentiating by 
consumer characteristic

 

Note: One dot represents a simple average of a particular category of consumer (as defined by education, 
income, expected financial situation and employment status) at one moment in time (identified by month and 
year). 

3. EMPIRICAL RESULTS 
In this section we report all our empirical findings related to the estimation of the ordered logit 
model given by equation (8). In subsection 3.1 we show the EA results for the inflation 
expectations and the propensity to consume relationship, while in subsection 3.2 we analyse how 
the effect of inflation expectations on consumption may differ across different types of consumers. 
We discuss what our model implies for the role of other factors in the consumption decision in 
subsection 3.3. Subsection 3.4 shows country-specific results. 

3.1 MAIN RESULTS 

We find that there is a statistically significant and positive effect of our measure of the expected 
change in subjective inflation on the probability of being ready to spend. This effect is robust 
accross a variety of specifications in which we allow for different controls and sources of 

                                                            
13 Although the correlation is mostly positive, a review of the simple scatter plot of the expected change in inflation and 
consumer readiness to spend at a country level points toward considerable heterogeneity among the EA economies. We 
investigate this heterogeneity further in section 3.4 below. 
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heterogeneity. Table 3.1. reports average marginal effects of a one unit increase in our measure of 
the expected change in inflation, across all specifications that we estimate. The average marginal 
effects are based on the ordered logit estimation and correspond to the alternative that now is the 
right time to spend, i.e. they show the impact on the probability of being ready to spend.14 Outside 
the ELB average marginal effects range between 0.15 to 0.29 pp and thus imply an increase in the 
probability of being ready to spend in response to a 1.0 pp rise in the expected change in inflation. 
When the ELB is binding, the effect of inflation expectations is generally larger across all 
specifications that we consider with the marginal effects ranging between 0.19 to 0.39 pp (see 
Table 3.1.). The last column of Table 3.1. reports the p-value from the likelihood ratio test that the 
average marginal effects away from the ELB are identical to the average marginal effects when the 
ELB is binding. According to the results, such equality is rejected for all model specifications at the 
10% level of significance, while for the two specifications using a winsorised data sample this 
equality is even more strongly rejected at the 1% level of significance. Also in line with this result, 
the coefficient interacting the ELB dummy with the expected change in inflation is positive and 
statistically significant at the 1% level. This is very much in line with what one would expect: in an 
environment where the ELB is binding, nominal interest rates are bounded from below. As a result, 
the real interest rate may respond one-for-one with an expected change in inflation. This may make 
the latter even more relevant for spending decision than would otherwise be the case. Our results 
therefore offer support to the potential stabilisation role of inflation expectations at the ELB, e.g. 
because a higher expected change in inflation imparts a stronger stimulus to consumption when 
policy is constrained by the ELB.15  Overall, therefore, across all specifications, EA consumers 
appear to behave in line with the predictions of mainstream economic theory: a higher expected 
rate of inflation is associated with an increase in individual spending intentions. Interestingly, the 
largest and most economically plausible marginal effects are obtained when we remove outliers by 
winsorising the data on inflation expectations at the 5th and 95th percentiles. As mentioned earlier, 
given the very open nature of the survey questions on inflation expectations, such a procedure may 
help control for measurement error. Once extreme outliers are removed, the estimated effect is also 
remarkably stable across the very parsimonious model with only few controls (second row of Table 
3.1.) and a model where all controls and interactions are included (last row of Table 3.1.).16 

In terms of the sign of the impact, our results are qualitatively consistent with results reported by 
D'Acunto et al. (2016). These authors demonstrate that for German consumers17 an increase in 
inflation expectations leads to a 6 to 9 pp increase in the probability that consumers are ready to 
spend. However, this result refers to qualitative data about inflation expectations and perceptions 
and, hence, the magnitude of the effect cannot be compared with the marginal effect of inflation 
expectations in our model. Our findings are also in accordance with Ichiue and Nishiguchi (2015) 
who use micro data for Japan and find a significant positive impact of inflation expectations on 
consumption. The Japanese case is of particular interest because, in contrast with many other 

                                                            
14 With the ordered logit model one can separately estimate the probabilities of each alternative, i.e. being a good moment 
to spend, not a good moment to spend, neither good nor bad moment to spend, and the corresponding marginal effects for 
all controls. 

15 We have run a separate set of ordered logit regressions where, instead of the expected change in inflation as our main 
regressor, we use inflation expectations on their own and then add inflation perceptions as a separate control. The results 
of this estimation in the case in which we use the full set of controls, i.e. corresponding to the last specification reported 
in Table 3.1., indicate a positive and statistically significant effect of inflation expectations on the readiness to spend 
outside the ELB and a negative and non statistically significant effect at the ELB. Moreover, these marginal effects are 
much smaller than the ones reported in the case of the expected change in inflation measure. 

16 This result does not depend on the approach used to adjust for outliers. When we use an alternative approach which 
eliminates observations that are more than 3 standard deviations away from the mean, we obtain very similar results to the 
winsorised dataset. In particular, the results of this robustness check indicate that the marginal effects remain positive and 
are larger at the ELB. 

17 They use data provided by the market research firm GfK, which conduct the consumer survey for Germany. 
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advanced economies, it has experienced a prolonged period of near zero interest rates. As a result, 
the authors argue that, even if they expect higher inflation, consumers are less likely to expect a 
similar simultaneous movement in nominal rates. 

Our results contrast with the main findings of Bachmann et al. (2015) which relate to the US 
economy. Using the Michigan Survey, these authors find that the effect of higher inflation 
expectations for US consumers is very close to zero and statistically not significant during normal 
times. Moreover, in periods when the ELB is binding, the relationship is generally shown to be 
negative, i.e. higher expected inflation which reduces real interest rates is associated with a drop in 
consumption.18 Also with respect to US consumers, Burke and Ozdagli (2013) find that consumers 
do not increase their spending on large home appliances and electronics in response to an increase 
in inflation expectations. However, Burke and Ozdagli (2013) do find that consumers are more 
likely to purchase a car and increase spending on non-durable goods.19 

What might explain these contrasting results for US and Euro Area consumers? A first possible 
explanation relates to our focus on the subjective expected change in inflation, which, as argued 
previously, may better help control for unobserved sources of consumer heterogeneity. A second 
possible explanation is that the different results may relate to the considerably larger sample size 
used in our study. For example, the study of Bachmann et al. (2015) is based on a total of 67,855 
observations covering a time span of 24 years, although the amount of cross-sectional units that can 
be obtained in any given month is relatively modest.20 In working with the EU Consumer Survey, 
we benefit from a total sample size of over 2,000,000, albeit over a shorter period of 13 ½ years. 
This amounts to an average of 11,275 matched cross-sectional observations per month. 

 

 

 

                                                            
18 These authors do find an interesting exception to these general results. In particular they obtain a positive effect of 
inflation expectations at the lower bound for highly accurate inflation forecasters. Given the small share of total 
households with such forecasts, this results is less important in macroeconomic terms. 

19 These conclusions are based on data from the New York Fed/RAND-American Life Panel household expectations 
survey. This dataset contains detailed information on actual consumer spending, including the ability to distinguish 
durable and non-durable consumption. 

20 The modest number of cross-sectional units available is a consequence of the fact that only a subsample of first 
interviews (the Michigan Survey has a rotating panel structure, i.e. about 40% of the respondents are interviewed also in 
the next round) is used and observations that are larger than 20 percent in absolute value are excluded. As a consequence, 
the authors are left on average with a sample of 195 consumers out of the 500 who are interviewed. 
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Table 3.1 Propensity to spend: average marginal effects of the expected change in inflation, Euro Area 
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3.2 CROSS-SECTIONAL HETEROGENEITY 

An enormous virtue of our consumer dataset is that it permits an analysis of how the effect of 
inflation expectations on consumption may differ across different types of consumers. In this 
section we examine how the distribution of individual marginal effects differs depending on 
particular consumer characteristics. This gives us a comprehensive picture of the cross-sectional 
heterogeneity of our results and builds on the graphical evidence reported previously in Graph 2.3. 
Graph 3.1. plots the probability density functions (PDFs) of the individual marginal effects 
distinguishing between several different groups of consumers. The different groups of consumers 
are formed based on characteristics such as gender, age, level of educational attainment, income 
quartile, employment status and expected financial situation. In estimating these PDFs, and in 
further analysis reported below, we use the most general model specification which includes 
several groups of controls: demographics, expectations and financial status, time and country 
dummies, macro-economic aggregates and adjusting for outliers, i.e. from the last row of Table 3.1. 
To construct the distribution of marginal effects for each consumer, we use this specification to fit 
the probability of being ready to spend at the ELB. Then we augment the individual expected 
change in inflation by 1 pp and re-compute a second set of individual probabilities from the model. 
The individual marginal effect of a 1 pp increase in the expected change in inflation is then 
estimated as the difference between the second and first set of individual probabilities. We then sort 
each of these marginal effects according to demographic and other economic characteristics and fit 
a Gaussian kernel density to the distribution of marginal effects for each of the groups. For ease of 
interpretation the figure shows on the X-axis the individual marginal effects represented as 
probabilities (i.e. multiplied by 100). 

According to the results, age and gender do not seem to significantly influence the distribution of 
marginal effects across individuals. However differentiating according to other characteristics such 
as educational attainment, employment status, income level and financial situation has a more 
noticeable impact on the distribution of marginal effects across individuals. For example, the 
distribution is centred much more toward a smaller marginal impact for consumers who have 
attained only a primary education, who are located in the lowest quartile of the income distribution 
or who are currently unemployed. As discussed previously in relation to Graph 2.3., each of these 
consumer characteristics may correlate highly with the existence of constraints on consumers 
which impede their access to financial markets and, hence, their ability to engage in intertemporal 
substitution. In line with this, we observe a very sharp concentration of the distribution of marginal 
effects at very low or near zero levels for consumers indicating that they expect their financial 
situation to get a lot worse. Indeed, for these latter four groups, the results in Graph 3.1. suggest 
that a change in expected inflation tends to have a much lower impact on their readiness to 
consume and the distribution of the marginal effects for these categories attaches a much higher 
probability to lower, or close to zero, marginal effects. Each of these distributions are shifted to the 
left, show signs of bi-modality with one of the peaks near zero or they become more skewed with 
the peak of the PDFs close to zero. In contrast, the distribution of marginal effects for higher 
educated, employed or higher income consumers and consumers who are more optimistic about 
their current financial situation are much more concentrated at positive values. Overall, therefore, 
these results confirm the graphical impression obtained previously from Graph 2.3. and the 
existence of substantial heterogeneity amongst consumers in the response to a change in inflation 
expectations. 
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Note: PDF stands for Probability Density Function, Marginal effects refer to the effect of a 1 pp increase in the expected 
changed in inflation on a consumer's readiness to spend.  

Graph 3.1. Probability density functions of marginal effects distinguishing different consumer characteristics 
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3.3 DETAILED MODEL RESULTS 

To get a broader sense of how successful we have been in modelling consumer spending intentions, 
Table 3.2. shows in detail the average marginal effects associated with all controls that we have 
used in the estimation. As can be seen from the table, many of the additional controls included in 
the model exhibit a significant and economically plausible impact on the consumer's readiness to 
spend. We discuss each of these in turn below. 

Regarding the two common macro controls, both higher oil prices and higher nominal lending rates 
tend to reduce consumers' readiness to spend with the effects being broadly similar across ELB and 
non-ELB regimes. According to the model estimates, the effects of a change in oil prices are 
quantitatively much smaller than the effects of a change in lending rates, with the latter variable 
having a slightly larger overall effect compared with a change in expected inflation (also reported 
in the table). Amongst the demographic controls included in our model, there is evidence that being 
older tends to decrease readiness to spend with the 30-49 age cohort being significantly less ready 
to spend compared with the youngest 16-29 age cohort. However, for the two older 50+ cohorts, 
there is no significant effect of age on readiness to spend. Also, the model identifies a gender-
specific negative effect, with females on average being less ready to spend compared with their 
male counterparts. In contrast, our model estimates show how having a higher level of education, 
higher income, being employed as opposed to unemployed all increase the consumers' readiness to 
spend. Importantly, the impact of these discrete demographic controls on the consumer probability 
to spend cannot be compared directly in quantitative terms with the marginal effects associated 
with a change in the continuous variables such as oil prices, lending rates or the expected change in 
inflation. 

Table 3.2. also reports the marginal effects associated with the other respondent-specific controls 
measuring expectations about a respondent's own financial situation, their debt burden or more 
general macroeconomic and labour market developments. According to the results, readiness to 
spend increases with expectations of an improved own financial situation, an expected 
improvement in the general economic situation, but it declines as the consumer takes on debt or if 
he or she expects a deterioration in labour market conditions (an expected increase in 
unemployment rates). Such results suggest that the model captures well the effects of the key 
economic factors that can influence directly income and wealth expectations and therefore drive 
spending behaviour independently of the intertemporal substitution motive. Interestingly, the 
average marginal effects of expectations of a better individual financial situation are generally quite 
close to the average marginal effects related to expectations for a better general economic situation. 
For example, according to the estimated effects, expecting that the general economic situation gets 
a lot better relative to getting a lot worse increases the propensity to spend by approximately 12.7 
pp, while expecting that one's own financial situation gets a lot better relative to getting a lot worse 
increases the propensity to spend by a comparable 10.7pp. Finally, the model results also highlight 
the important negative impact that deteriorating labour market expectations and increasing 
individual debt burdens can have on readiness to spend. For example, the expectation that 
unemployment levels will increase sharply, as opposed to falling, is estimated to decrease the 
propensity to spend by 7.7 pp. Also, when a consumer is accumulating a higher debt burden, or 
running into debt, the overall readiness to spend declines by 4.0pp. These latter effects are present 
and broadly the same both when the lower bound is binding and when it is not. 
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Table 3.2. Full specification: average marginal effects 
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Table 3.2. Continued: Full specification: average marginal effects 
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Table 3.2. Continued: Full specification: average marginal effects 
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3.4 COUNTRY HETEROGENEITY 

All of the above empirical evidence relates to pooled estimates for the Euro Area sample as a 
whole. However, it is of clear interest to consider in detail how the estimated impact of inflation 
expectations may differ across individual countries in the Euro Area. We have therefore re-
estimated the ordered logit model individually for each euro area country included in our sample, 
again using the general specifications with the broadest set of controls and outlier correction. In 
general, we find that country results21 confirm aggregate EA results. All countries except one, show 
a positive relationship between the expected change in subjective inflation and the readiness to 
spend (see Graph 3.2.). The only exception is Malta for which we find average marginal effects of -
0.22 outside the ELB and an even stronger negative one of -0.36 at the ELB. Of course, among the 
countries which exhibit a positive marginal effect, we do find considerable heterogeneity as the 
range for the effects stands between 0.06 and 0.94 pp. 

Graph 3.2. Country average marginal effects 

 
  

Note: This graph presents average marginal effects based on the ordered logit specification which includes the 
following groups of controls: ”Demographics”, ”Controls I”, ”Time dummies”, ”Controls II”, ”Interactions” and 
”Macro aggregates”. The 5% and 95% cuts are used for winsorising. For Malta we report results based on an 
ordered logit specification which excludes ”Macro-aggregates” due to lack of data on the lending rates. All 
average marginal effects are statistically significant at 1% level, except the average marginal effect at the ELB for 
Greece. 

Many countries show effects around the EA estimates both outside the ELB and at the ELB. 
Portugal and Greece seem to have a weak, close to zero impact, meaning that for consumers in 
these countries inflation expectations do not matter much in the consumption decision. Finland 
exhibits the highest marginal effects of 0.7 outside the ELB period and 0.94 when the ELB is 
binding, making Finish consumers the most sensitive to inflation expectations. However, in the 
case of several large euro area countries, e.g. Germany, France, Italy, Spain and the Netherlands, 
we observe marginal effects that are consistently higher when the ELB is binding. Indeed, for 14 of 
the 17 country cases that we consider, the impact when positive is stronger when the ELB is 
binding. The results are therefore very consistent with the findings in Ichiue and Nishiguchi (2015) 
for Japanese consumers, suggesting that once confronted with a prolonged period of low and close 
to zero deposit interest rates on their savings, consumers in many euro area countries have become 
more sensitive to the importance of inflation expectations when deciding between current 
consumption relative to saving and consuming in the future. 

                                                            
21 At a country level we do not report results for Estonia, as information for the consumer inflation perceptions was 
available only at the beginning of the sample. 
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4. LINKING MICRO AND MACRO: A VAR ANALYSIS 
In the previous section we have estimated the impact of consumer inflation expectations on the 
propensity to spend. Nevertheless, the question of whether or not this relationship translates into an 
impact on actual consumption remains unanswered. For this purpose, we use a bi-variate VAR to 
model the relationship between aggregate real consumption and the average estimated consumer 
propensity to spend derived from our ordered logit model. Such a VAR provides a bridge which 
can link the micro evidence in our discrete choice regressions with macroeconomic aggregates and, 
as we illustrate below, can also enable macro level simulations and scenario analysis. 

We first estimate the spending readiness of the ”representative consumer” in the euro area as a 
weighted average of the individual fitted probabilities obtained from our logit regressions. In 
constructing the average probability we use individual consumer weights based on the 
representativeness of a consumer in total population and therefore control for variation in survey 
samples across countries. This representative probability summarises all the micro and macro level 
information that we have included in our ordered logit specification. Hence, a bivariate VAR 
capturing the interaction between the log of real total private consumption and this spending 
propensity measure seems most appropriate and a multivariate analysis which adds other relevant 
macroeconomic controls in the VAR is not necessary. 

Graph 4.1. Aggregated propensity to spend and log real consumption 

 
  

Note: Quarterly frequency, 2003Q1 - 2016Q4. The aggregate propensity to spend is computed as the weighted 
average of the individual fitted probabilities obtained from the logit regression in Table 3.2. (full specification, 
winsorised data sample) and reduced to quarterly frequency by taking the aggregate corresponding to the first 
month of the quarter. 

Our derived measure of aggregated readiness to spend co-moves quite strongly with real 
consumption (see Graph 4.1.). Moreover, it also seems to anticipate the drop in consumption during 
the Great Recession (2008 - 2009) and the sovereign debt crisis (2011 - 2012) as well as the 
subsequent recoveries. Graph 4.2. shows the impulse response functions based on a Cholesky 
decomposition, with the average propensity to spend variable (Prob) ordered first in the bivariate 
VAR. Thus, we assume that in the first period the consumer's readiness to spend does not react to a 
shock in log consumption (lnC). This identifying restriction is justified by the fact that we average 
spending probabilities using only data from the first month of each quarter. Hence we should not 
expect survey responses to be contemporaneously impacted by real consumption shocks which 
cannot be anticipated at the start of the quarter. We employ the Schwarz and Hannan-Quinn 
information criteria to determine the appropriate lag length to use in the VAR. Both criteria suggest 
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a relatively parsimonious specification with only one lag of each variable needed. The estimated 
impulse response functions behave in an economically intuitive manner: an initial positive shock in 
the spending probability leads to a persistent increase which slowly decays toward zero. 
Importantly, consumption slowly increases after a shock in the spending probability and the 
positive effect lasts for eight to ten quarters after the initial shock. Interestingly, the propensity to 
spend does not react at all to a shock in real consumption which suggests that it can largely be 
treated as exogenous within the VAR. After a consumption shock, consumption increases with high 
persistence with the effect lasting close to ten quarters. 

Graph 4.2. Bivariate VAR: impulse response functions 

Note: Impulse response functions based on a Cholesky factorisation using a bivariate VAR(1) including consumer 
aggregate propensity to spend and log real total consumption (quarterly frequency), in this order. Prob refers to 
the fitted aggregated probability, i.e. the aggregated propensity to spend and lnC refers to log real total 
consumption. Confidence bands represent +−2 standard errors. 

Based on this VAR, we implement two scenarios capturing the effects of a 2.0 pp change in 
inflation expectations. These scenarios can be interpreted as illustrating the impact of moving from 
a situation of undesirably low inflation (e.g. at 0%) to a rate of inflation more in line with price 
stability (e.g. of 2%) whilst holding perceptions about past inflation constant. A first scenario 
depicts the effects of such a change when the ELB is binding while a second is intended to capture 
the impacts when the economy is away from the ELB. The 2.0 pp expected increase in inflation is 
implemented gradually as a 0.5pp increase that takes place over four consecutive quarters. Once 
again, we compute the change in the spending probability associated with an 0.5 pp increase in 
inflation expectations based on the specification which (i) includes the broadest set of possible 
controls and (ii) adjusts for outliers. According to this specification, a 0.5 pp increase in inflation 
expectations is associated with approximately 0.19 pp increase in the spending probability when 
the ELB is binding and a smaller 0.15 pp increase when it is not. 
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We then use the estimated results of the above VAR to trace out the impacts of the corresponding 
"shocks" to the spending probability on real consumption under each scenario.22 Graph 4.3. shows 
the difference in the annual real consumption growth rates relative to a baseline scenario where 
inflation expectations and consumers' spending probabilities are kept constant throughout the 12 
quarter simulation period. In cumulative terms, real consumption rises by 0.36% over the three year 
horizon when the ELB is binding and by just over 0.26% when it is not. Overall, we would 
therefore conclude that the impact of inflation expectations on actual private consumption is not 
just significant in a statistical sense, but it is also quantitatively relevant in economic terms. 

Graph 4.3. Impact on real consumption of a gradual increase in consumer inflation expectations 

 
Time (years)  

Note: Based on the conditional forecasts from a VAR(1) model which includes a quarterly aggregate measure of 
the consumer propensity to spend and the natural logarithm of real total consumption. Each forecast assumes a 
2.0 percentage point increase in consumer inflation expectations spread over four consecutive quarters. Each 
forecast conditions on a shock to the consumer propensity to spend which corresponds to the assumed rise in 
inflation expectations. The size of the shock is calibrated using the estimated marginal effects from a change in 
inflation expectations derived from the ordered logit model both when the ELB is binding and when it is not. 

The above approach, focusing on the estimated probabilities from our micro level model differs 
somewhat from previous attempts in the literature to convert survey findings into quantitative 
effects on actual consumption spending. Bachmann et al. (2015) also use a bivariate VAR in which 
they include an aggregate index for buying conditions, which is measured by the fraction of people 
saying that now is a good moment to buy durable goods minus those reporting that now is a bad 
moment to buy, and the HP-filtered natural logarithm of real durable consumption expenditures. 
These authors then report impulse response functions for which they calibrate the size of the 
innovation corresponding to the aggregate index such that it corresponds to the marginal effect of a 
1pp increase in inflation expectations as computed based on their micro-data analysis. In line with 
their negligible and insignificant estimated marginal effects, they find that the impact is almost zero 
outside the ELB and about -0.1% at the ELB. In order to estimate the impact on real consumption, 
D'Acunto et al. (2016) perform a ”back-of-the-envelope” calculation and regress the natural 
logarithm of real durable consumption expenditure on the end of quarter value of the average 
durable purchasing propensity and quarterly dummies. They find 4.8% higher real durable 
consumption if all Germans would expect higher inflation as opposed to prices not changing. This 
impact is in line with the direction of the effect that we estimate but appears at first pass to be 
considerably higher in magnitude. However the quantitative differences with our results should not 
be overstated given differences in the underlying scenario. In particular, the higher impact of 
D'Acunto et al. (2016) relates to a general and qualitative increase in inflation expectations and not 

                                                            
22 In the ELB scenario, the path of the aggregate consumer propensity to spend increases by 0.19 pp in each of the four 
consecutive quarters and then remains constant for the next eight quarters. Outside the ELB scenario, in line with the 
above estimates, the shock to the consumer propensity to spend is lower and is fixed at 0.15 in each of the first four 
quarters. 
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to the 2.0 pp quantitative increase that we have implemented over four quarters. Moreover, their 
results relate only to durable consumption. 

5. CONCLUSION 
In this paper we analyse the relationship between consumer inflation expectations, consumer's 
readiness to spend and actual private consumption. Although this relationship stands at the very 
heart of mainstream macroeconomic models, there are very few papers that have provided robust 
empirical evidence on its nature and magnitude, or in a way that allows for a comparative analysis 
across countries. We investigate this relationship for the Euro Area and 17 of its constituent 
countries. To the best of our knowledge, we are the first to provide such a comprehensive multi-
country view on this central issue for understanding Euro Area consumer behaviour. We benefit 
from a very rich micro dataset provided by the EU Consumer Survey which provides information 
about consumer's expectations for economic and financial conditions, and which can be broken 
down according to a set of demographic characteristics. Most importantly for our analysis, the 
survey includes quantitative consumer expectations and perceptions and gives information about 
the consumer's intentions to spend. 

Our evidence is based on just over 2,000,000 observations,23 which were carefully collected to 
reflect Euro Area population over a 13 ½ year period, from May 2003 to December 2016. As the 
survey does not include information about actual consumption, we perform our analysis in two 
steps. First, we estimate the relationship between consumers' inflation expectations and their 
readiness to spend based on the survey data. In doing so, we use an innovative measure of the 
expected change in subjective inflation, which reflects the difference between a consumer's 
expectation about future inflation and his/her subjective perception about current inflation. 
Econometrically, this difference helps take account of possible variation in unobserved consumer 
characteristics that may otherwise distort our results. We find this measure the most economically 
relevant because it captures the idea that when determining their spending intentions, consumers 
are likely to consider expected inflation relative to their currently perceived level of inflation. 
Indeed, the data reveal that the latter can vary widely across households and time and, hence, a 
failure to take this into account would likely bias our analysis. In a second step, using macro level 
information, we employ a simple VAR framework to translate the estimated impact of inflation 
expectations on current spending readiness into an effect on actual private consumption expenditure 
in the Euro Area. 

Our results suggest that Euro Area consumers behave in line with the predictions of economic 
theory. When they expect higher inflation in the future, all other factors held constant, they adjust 
positively their intention to spend at the current moment. The result is robust across several 
specifications, in which we gradually control for demographics, other consumer expectations, the 
consumers' financial situation, interactions of inflation expectations with various controls, time 
dummies, country dummies and other common factors such as oil prices and bank lending rates. 
Our pooled results suggest that for a 1 pp expected increase in inflation the consumers' probability 
to spend increases by between 0.16 pp and 0.39 pp. This is confirmed by country-level results, 
where for almost all countries, we find a positive relationship between consumer inflation 
expectations and propensity to spend, though there is some notable heterogeneity. This result 
complements and extends the existing empirical literature on consumer behaviour using survey 
data: Bachmann et al. (2015), Ichiue and Nishiguchi (2015), D'Acunto et al. (2016), Burke and 
Ozdagli (2013), Armantier et al. (2015). While our results for the EA and most of its constituent 
countries confirm previous findings for Germany and Japan, they differ from recent findings for the 
US, as in Bachmann et al. (2015) and Burke and Ozdagli (2013). 

                                                            
23 This is the number of observations that we are left with after eliminating those belonging to consumers that did not 
reply to the full set of questions that we use in this analysis. 
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Another key finding in our study is that the relationship between consumer inflation expectations 
and consumption becomes stronger at the ELB when interest rates are bounded from below. At the 
ELB, fluctuations in the real interest rate respond one for one to changes in expected inflation 
because nominal rates can no longer adjust to mitigate the real effects of a change in inflation 
expectations. Our results thus suggest that once confronted with a lower bound on nominal rates, 
consumers become more aware of and sensitive to changes in real interest rates and the effect of 
inflation expectations on spending behaviour is augmented. We observe this change in the 
relationship due to the lower bound both in our pooled results and also in a large majority of our 
country-specific results. These differences are also shown to be economically relevant in our VAR 
simulations. When comparing a scenario in which inflation expectations increase by 2.0pp relative 
to a scenario where inflation expectations remain unchanged, we find that real consumption rises 
by 0.36% over a three year period at the ELB and by 0.26% outside the ELB. 

Overall, from a monetary policy perspective, our micro analysis of consumer behaviour provides 
evidence on the importance of intertemporal substitution linked to the real interest rate channel. 
Moreover, this channel appears to be stronger when the economy is constrained by the lower bound 
on nominal interest rates. This provides strong support for central bank concerns about a drop in 
inflation expectations during lower bound episodes because such developments have the potential 
to weaken aggregate demand further by raising real rates. Equally, our results point to the important 
stabilisation role that higher inflation expectations could play when the economy is constrained by 
the lower bound. 
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ANNEX I 

Data sources 

In this Annex we describe our main survey and other data sources. 

 

THE EU CONSUMER SURVEY  

The EU Consumer survey data used in the study are collected under the framework of the Joint 
Harmonised EU Programme of Business and Consumer Surveys (BCS). The programme is 
administered by the European Commission (EC). Its consumer survey is the largest of its kind, 
covering the 28 European Union (EU) member states,24 as well as all five candidate countries, with 
up to 41,060 respondents included in each monthly round (26,440 if only euro area EU countries 
are included). For comparison, the University of Michigan Consumer Survey includes 500 
respondents, while the Federal Reserve Bank of New York Survey of Consumer Expectations 
(SCE) has 1300 households in its sample. 

The BCS is carried out at a monthly frequency. Our sample starts in May 2003 as this represents 
the first month in which quantitative questions on inflation perceptions and inflation expectations 
were introduced into the Consumer Survey and it runs until December 2016. A complete 
description of the survey is available on the European Commission's website.25 As described in 
further detail on this website, the surveys are carried out at a national level by partner institutes 
such as ministries, statistical offices, central banks, research institutes and private companies. A list 
of the partner institutes is available on the Commission's website.26 These partner institutes retain 
ownership of the data for each of their countries. However, for a large majority of the countries 
studied in this paper, the underlying country data can be accessed directly by contacting these 
partner institutes. The anonymised micro data set on quantitative inflation perceptions and 
expectations is described in Arioli et al. (2016). Based on the agreement with all national partner 
institutes, it was also provided to the ECB by the European Commission's DG ECFIN for joint 
research purposes. Weights used for the construction of euro area averages from country data were 
obtained from Eurostat. 

Additional survey questions: As described in detail in Section 2.1, our econometric analysis 
makes extensive use of survey questions 51, 61 and 8 on, respectively, perceived inflation, 
expected inflation and the readiness to make major purchases. However, the ordered logit 
specification also makes use of additional questions as controls and interaction variables to check 
for heterogeneity in the impact of inflation expectations on readiness to spend. In particular, we 
exploit the following additional questions on the expected household financial position, the 
consumer's expectations about the general economic situation, their expectations about the level of 
unemployment and whether they are currently running into debt. 

Q2: How do you expect the financial position of your household to change over the next 12 
months? It will i) get a lot better; ii) get a little better; iii) stay the same; iv) get a little worse; v) get 
a lot worse and vi) don't know. 

                                                            
24 In the case of Ireland, the consumer survey currently does not cover the full list of harmonised questions. 
25 https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-
surveys_en 
26  https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-
surveys/methodology-business-and-consumer-surveys/partner-institutes_en 

https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/methodology-business-and-consumer-surveys/partner-institutes_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/methodology-business-and-consumer-surveys/partner-institutes_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/methodology-business-and-consumer-surveys/partner-institutes_en
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Q4: How do you expect the general economic situation in this country to develop over the next 12 
months? It will i) get a lot better; ii) get a little better; iii) stay the same; iv) get a little worse; v) get 
a lot worse and vi) don't know. 

Q7: How do you expect the number of people unemployed in this country to change over the next 
12 months? The number will i) increase sharply; ii) increase slightly; iii) remain the same; iv) fall 
slightly; v) fall sharply and vi) don't know. 

Q12: Which of these statements best describes the current financial situation of your household? i) 
we are saving a lot, ii) we are saving a little, iii) we are just managing to make ends meet on our 
income, iv) we are having to draw on our savings, v) we are running into debt. 

As with Q8 on consumer readiness to spend, these questions are all qualitative in nature. We 
therefore exploit the responses relative to a base response category whilst excluding all consumers 
who reply ”don't know”. For each of the four questions category v) is chosen as this base category. 

The weighting scheme: The analysis conducted in the present article relies on a dataset reporting 
answers to a variety of survey questions at the level of individual consumers (so-called micro-
data). The data is collected at national level by partner institutes of the European Commission, such 
as ministries, statistical offices, central banks, research institutes and private companies. The bulk 
of those institutes organise the data collection on the basis of a (stratified / non-stratified) random 
sample.27 With a certain share of the selected consumers declining to participate in the survey, the 
results of such a survey are usually not perfectly representative of the underlying population. 
Considering that the answers of respondents are known to structurally differ across various socio-
economic groups, most partner institutes therefore apply a weighting scheme to the data, i.e. an 
individual's answer to a specific question is multiplied by a coefficient capturing the over- or 
underrepresentation of that type of individual among the survey respondents, when compared to the 
overall population. A coefficient smaller one hints at an over-represented type of respondent, while 
the opposite holds true for a coefficient larger one.  

Most partner institutes deploy weights which take account of a number of socio-economic 
characteristics, rather than just a single one. The most frequent categories from among which the 
institutes choose are:  
 sex 
 age 
 occupation 
 size of household  
 region  
 size of town 
 education level 

For the calculation of survey results at euro-area level, the whole sample of individuals across all 
countries is treated as a sample from an overall euro-area distribution. Thereby, the monthly 
country samples are put together into a single dataset, where individual responses are re-weighted 
both by the respondent’s corresponding weight in each country sample (as described above) and by 
the country weight, which is based on the share of the respective country in euro-area private 
consumption.  

 

 

                                                            
27  More information on the survey methodology applied by the different partner institutes is available here: 
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-
surveys/methodology-business-and-consumer-surveys/metadata-partner-institutes_en  

https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/methodology-business-and-consumer-surveys/metadata-partner-institutes_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/methodology-business-and-consumer-surveys/metadata-partner-institutes_en
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OTHER DATA USED 

HICP Inflation: Annual change in the euro area Harmonised Index of Consumer Prices, neither 
seasonally, nor working day adjusted. Source: Eurostat. 

Euro area private consumption: World concept, households and non-profit institutions serving 
households, Euro, chain linked volumes, calendar and seasonally adjusted. Source: Eurostat. 

Household lending rates: Lending rates for loans for consumption excluding revolving loans and 
overdrafts, convenience and extended credit card debt. ECB MFI Statistics Statistical Data 
Warehouse from national sources. 

Oil prices: Brent oil commodity price index (2010=100). Source: International Monetary Fund. 
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