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Abstract

Evaluating two new survey datasets of German consumers, we test whether in-
dividual consumption spending decisions are formed according to an Euler equa-
tion derived from consumption life-cycle models. Measured in qualitative individual
changes, our results suggest that current and planned spending are positively cor-
related, thus supporting the hypothesis of consumption smoothing. Also, current
spending is positively correlated with inflation expectations, and negatively with
nominal interest rate expectations. Interestingly, the effect of perceived real interest
rates is only significant for financial market participants, financially unconstrained
households and those with high financial literacy, implying that these are important
conditions for the ability to smooth consumption over time. Moreover, these house-
holds are better positioned in the wealth and income distributions. In that sense,
the ability to smooth consumption may be a channel through which distributional
effects of policy shocks may occur. Finally, news on inflation and monetary policy
observed by the consumer strengthen the effect of their inflation expectations on
current spending, suggesting that imperfect information may also influence the Eu-
ler equation relationship.
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1 Introduction

In recent years, consumers’ macroeconomic expectations have become increasingly impor-
tant for central banks aiming at guiding and anchoring expectations of the general public.
These expectations are usually measured in household survey data. While the literature
so far has mainly focused on investigating the expectation formation process of consumers’
macroeconomic expectations (e.g. Branch, 2004, Coibion and Gorodnichenko, 2015a and
Dräger et al., 2016), an important question remains: Do consumers act on these expec-
tations in their economic decision making? This question is crucial, since central banks
implicitly assume that consumers’ inflation and interest rate expectations will affect their
wage negotiations as well as their consumption and saving decisions and thereby impact
on actual inflation.

In light of the recent zero lower bound (ZLB) experience in the US and in European
economies, several studies have used micro survey data to test for a link between inflation
expectations and consumers’ current spending, or their reported likelihood to consume
(Bachmann et al., 2015; Burke and Ozdagli, 2013; Ichiue and Nishiguchi, 2015; D’Acunto
et al., 2016; Crump et al., 2015). The main theoretical hypothesis underlying these studies
is that in times of negative shadow interest rates, an increase in expected inflation might
help to lower real interest rates, as long as the nominal interest rate stays at zero, and
thereby boost consumption and investment.1

In this paper, we add to the previous literature by estimating Euler equation models
using only household survey micro data, where we evaluate the link between consumers’
decisions on individual current consumption spending on their planned spending, inflation
expectations and nominal interest rate expectations. Hence, in contrast to the previous
approaches, our analysis is more firmly based in terms of the theoretical life-cycle model
of consumption resulting in the well-known consumption Euler equation. Thereby, we
are able to distinguish between two different channels via which consumers’ perception of
real interest rates may affect their current spending decision: the nominal interest rate
channel and the inflation channel.

Moreover, our data allows us to test for versions of the Euler equation not previously
accounted for in the empirical literature using survey data, which yield important insights
on the role of specific sub-groups of the population: We test for differences between
financially constrained and non-constrained households as well as differences between
income and age groups and the effect of financial literacy. We further evaluate how these
differences between household groups feed back into households’ position in the wealth
and income distributions. This is important, because it shows that financial market
participation is indeed an important pre-requisite for the ability to account for individual

1Note that theoretically also a negative link between inflation expectations and consumption might
be possible if the adverse income effect from higher expected inflation dominates over the intertemporal
substitution effect or if higher expected inflation is seen as a negative economic indicator, resulting in
higher precautionary saving (Shiller, 1997; Bachmann et al., 2015).
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perceptions of the real interest rate in personal consumption spending decisions and that
this ability has distributional implications for households. Our results thus demonstrate a
channel via which the distributional effects of monetary policy shocks, reported in Coibion
et al. (2017), may be at work.

Finally, we test for interaction effects between monetary news reported by consumers
and the impact of their interest rate and inflation expectations on spending decisions.
This links the analysis also to models of expectation formation under rational inattention
as in Sims (2003) or the epidemiology model of Carroll (2001b).

The analysis is conducted using two cross-sectional waves from a new household sur-
vey of the German population conducted by the authors at the University of Hamburg.
The survey is tailored to obtain detailed information on consumers’ current and planned
consumption and saving behavior, as well as a large set of individual macroeconomic
expectations and socio-demographic details including consumers’ financial risk attitude.
In addition, we use the first two cross-sectional waves from the large German Panel on
Household Finances (PHF), conducted by the Bundesbank, to corroborate our results in
the smaller Hamburg survey and to link the analysis with details on households’ financial
situation and wealth. Given the cross-sectional nature of our datasets and the qualitative
survey questions analyzed, we estimate ordered probit models and evaluate the marginal
effects of changes in planned consumption as well as changes in inflation and interest rate
expectations on the likelihood of stating an increase in current consumption over the past
12 months, while controlling for a large set of socio-demographic factors.

Our results give evidence in favor of the consumption Euler equation in both German
surveys. We find that reported changes in consumption in the previous 12 months are
related positively to consumers’ reported planned changes in consumption in the next 12
months. Moreover, changes in consumers’ current consumption are significantly positively
related to changes in expected inflation, in line with the results in Crump et al. (2015)
and D’Acunto et al. (2016). Expected changes in nominal interest rates are negatively
correlated with current spending, resulting in an overall negative effect of consumers’
perceived real interest rate. This result is interesting due to the ZLB environment in
Germany at the time of the survey and the previous contrasting evidence in other studies.

Evaluating the heterogeneous responses of consumption to macroeconomic expecta-
tions across demographic groups, we find again evidence in line with the theory. The
effect of perceived real interest rates on current spending is only significant for financially
unconstrained consumers, financial market participants or consumers with high finan-
cial literacy, suggesting that consumption smoothing over the life-cycle is indeed only
present in specific subgroups of the population. The consumers’ heterogeneous responses
to changes in inflation and interest rate expectations moreover suggest a potential channel
to explain the increasing wealth inequality. In fact, we find that those that are able to
smooth consumption are significantly better positioned in the wealth and income distri-
butions of our sample. Finally, we report evidence that consumers are significantly more

2



likely to report higher consumption spending in response to higher inflation expectations
if they additionally report having heard news on inflation and, to a lesser extent, also news
on monetary policy in general. This suggests that expectation formation under imperfect
information may also influence the Euler equation relationship.

The present study is related to the literature testing for a link between household
consumption and consumers’ macroeconomic expectations. Most of the earlier literature
focuses on the impact of consumers’ inflation expectations on their consumption behavior,
where, as pointed out by Ichiue and Nishiguchi (2015), the question arises whether the
positive link predicted by consumption life-cycle models arises empirically or whether
other factors such as wealth effects or precautionary saving motives dominate.

In an early contribution, Juster and Wachtel (1972) test for a link between aggregate
data on consumer sentiment and inflation expectations from the University of Michigan
Survey of Consumers and aggregate durables and car purchases in the US. The authors
report that higher inflation reduces durables expenditures, but leads to an increase in non-
durables and services expenditures, with a slightly negative effect on balance. Bachmann
et al. (2015) analyze the microdata of the University of Michigan Survey of Consumers
and report mostly an insignificant or even negative link between consumers’ inflation
expectations and their reported “readiness to spend”. Nevertheless, they find a positive
link for those whose inflation forecasts are relatively accurate. This could suggest that
consumers’ financial and economic literacy plays a role in this relationship. Similarly,
Burke and Ozdagli (2013) evaluate the link of inflation expectations to actual consumer
spending on a variety of durable and non-durable goods in a household panel setting
covering the ZLB period in the US, and find little robust effects apart from a positive
link between short-run inflation expectations and the likelihood of a car purchase. In
contrast to the previous US results, Crump et al. (2015) report a positive relation between
consumption growth and inflation expectations of US consumers in panel cross-sections
from the new Survey of Consumer Expectations (SCE) conducted at the New York Fed.
Finally, Ichiue and Nishiguchi (2015) take advantage of a longer ZLB period in Japan and
report robust findings that consumers increase actual consumption, and reduce planned
consumption, when they report higher inflation expectations.

Evaluating an earlier European survey dataset outside the ZLB, D’Acunto et al.
(2016) report a positive relationship between German consumers’ “readiness to spend”
on durables and their inflation expectations, while a negative relation emerges regarding
their likelihood to save. D’Acunto et al. (2016) further evaluate the impact of an un-
expected VAT increase in Germany. Comparing the results with matched households in
other European countries, the authors attribute a large increase in “readiness to spend”
after the shock to increases in the inflation expectations after the VAT shock. Regard-
ing the impact of further economic expectations on household consumption, Hurd and
Rohwedder (2013) estimate the effect of the individual assessment of the likelihood of
unemployment on household consumption during the recent Great Recession in the US
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and report that spending on non-durable goods such as clothing is reduced significantly
if households perceive a higher likelihood of unemployment.

Moreover, our analysis relates to the vast literature on consumption life-cycle mod-
els and the question whether households smooth their consumption (see Browning and
Crossley (2001) for an overview of the empirical literature). In his seminal contribution,
the model developed by Friedman (1957) states that rationally forward-looking consumers
should consider their “permanent” income over their life-cycle when determining consump-
tion and money demand and choose consumption levels that keep the marginal utility
of money constant. While in this paper, we do not focus on households’ consumption
smoothing per se, our analysis relates to empirical studies estimating consumption Euler
equations. Previous approaches, such as for instance Carroll (2001a) and Attanasio and
Low (2004), discuss issues related to the estimation of the structural parameters in the
Euler equation with GMM instruments for expectational terms. More recently, the pa-
pers by Smith and Yetman (2013) and Crump et al. (2015) use quantitative survey data
for expected consumption growth and expected inflation to estimate an Euler equation
relationship. In this paper, due to the qualitative nature of our survey data, we focus on
the sign and significance of the correlations in the Euler equation relationship, but cannot
estimate any structural parameters. Instead, we test for variants of the Euler equation
frequently used in theoretical models, such as the importance of habit formation or the
presence of hand-to-mouth consumers.

The rest of the paper is structured as follows. The theoretical framework for the
analysis is described in section 2. Section 3 describes the new survey data set and section
4 presents the empirical results. Finally, section 5 summarizes and concludes.

2 Relating Consumers’ Consumption Plans to an Euler

Equation

Starting with the seminal contribution in Friedman (1957), theoretical life-cycle models
of consumption propose that households aim at smoothing consumption with respect
to their permanent income over the life-cycle (which may be infinite), thereby choosing
consumption so as to keep the marginal utility of money constant over time (Browning
and Crossley, 2001). In this model set-up, the Euler equation describes the optimal
intertemporal consumption decision of households that aim at maximizing expected utility
from consumption and leisure subject to a period budget-constraint. This relation has
become an important building block in modern dynamic macro models (Clarida et al.,
1999; Galí, 2008). Assuming constant relative risk aversion (CRRA) utility, the problem
may be stated as follows:
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maxE0

T∑
t=0

βt
[
C1−σ
it

1− σ
− N1+ϕ

it

1 + ϕ

]
(1)

subject to

PtCit +QtBit ≤ Bi,t−1 +WitNit − Tit,∀t ≥ 0, (2)

where T gives the final period of the consumer i’s life-cycle horizon, Cit is individual
consumption, Nit is hours worked, Pt is the price of the consumption good, Wit is the
nominal wage received by consumer i, Bit represents the quantity of one-period, nominal
riskless discount bond holdings, purchased in t, paying one unit of money at maturity in
t+1, Qt is the bond price, and Tit represents lump-sum transfers. Solving the optimization
problem and log-linearizing then yields the standard Euler equation in its recursive form:

cit = Etci,t+1 − σ−1 (it − Etπt+1 − ln β) , (3)

where lower case variables denote deviations from steady-state. Expected inflation is then
given by Etπt+1 and it denotes the nominal bond yield, which in equilibrium equals the
negative log of the bond price Qt. In this framework, the marginal rate of substitution
between current and future consumption thus equals the opportunity cost of choosing
consumption over saving as measured by the real interest rate, adjusted for the household’s
time preference rate. From the theoretical Euler equation in (3), we hypothesize that
current consumption is positively related to planned consumption and expected inflation,
and negatively to (expected) nominal interest rates. Since the available survey data
contains mostly qualitative variables, it should be noted that we cannot estimate any
structural parameters of the Euler equation and, hence, are not able to test for the
consumption smoothing parameter being equal to unity or the size of the intertemporal
elasticity of substitution. Instead, we focus on whether the signs of the correlations
between the qualitative variables is significant and correct according to the theory, i.e.
whether consumers are more likely to increase current consumption if they expect their
future consumption to rise or if they expect real interest rates to fall.

To evaluate whether consumers form their qualitative consumption plans in line with
the simple Euler equation in (3), we take first differences and estimate the individual
likelihood to report a perceived increase in current spending over the past 12 months
relative to an average year from ordered probit estimates of the following regression set-up.
This is necessary in order to match the theoretical relationship in (3) with the qualitative
survey questions which are phrased in terms of perceived and expected changes.

∆ccurrentit = β0 + β1∆c
e
it + β2∆i

e
it + β3∆π

e
it + Xcontrols′

it Γ + uit, (4)

5



where ∆ccurrentit measures consumers’ individual perceived relative change in current con-
sumption, ∆ceit is their reported qualitative planned change in relative expenditures in the
next 12 months, ∆ieit and ∆πeit are individually reported expected changes in the nominal
interest rate and in inflation and the vector Xcontrols

it includes individual socio-demographic
controls. Since the PHF survey data does not include a question on households’ expected
change in expenditures, we proxy for ∆ceit by the expected change in savings, ∆seit. In
these specifications, we thus expect a negative correlation between expected savings and
current expenditures. The exact wording of the survey questions is given in the appendix.
From the theoretical Euler equation in (3), we thus hypothesize that the coefficients β1
and β3 are significantly positive, while β2 is expected to be significantly negative. When
estimating (4) with quantitative nominal interest rate and inflation expectations, we cal-
culate the individual change in level expectations between the two survey waves.2

Note that three caveats apply: First, both the University of Hamburg survey and
the PHF survey measure ∆cit and ∆ceit as the changes in consumers’ total expenditure
over the last/next 12 months compared to an average year. Hence, this may include
purchases of durable goods and, thus, strictly speaking we estimate a spending, rather
than a consumption, Euler equation. Nevertheless, this question wording is frequently
used in other consumer surveys to capture households’ consumption and we also test
for an impact of expected expenditures only on durable consumption goods using the
University of Hamburg survey. Second, the questions ask about nominal, rather than
real, current and planned spending. This means that the estimated parameters are linear
transformations of the underlying structural ones, as discussed in Crump et al. (2015).
However, it should not affect their sign or significance, especially since actual inflation
was very low at the time of the survey. Third, since the dataset does not include any
information about consumers’ current interest rate perceptions ipit or their perception of
the current real interest rate, we proxy it by their expected interest rate ieit. We argue
that since interest rates are relatively persistent, this is a valid proxy and should not drive
our results. Moreover, evaluating the impact of interest rate and inflation expectations
separately has the advantage that we can distinguish between two potential channels
of real interest rates affecting consumers’ consumption. As a robustness check, we also
estimate an Euler equation calculating perceived real interest rates as (it−πeit), assuming
that the current nominal interest rate it is common knowledge throughout the cross-
section.

In order to test for the robustness of our results, we also estimate versions of an
Euler equation where planned consumption is proxied with planned changes in spending
on durable goods (ce,durit ). While it is generally difficult to disentangle spending and
consumption in survey measures, comparing the results of this specification with those

2In the PHF data, the quantitative inflation expectation question is already phrased in terms of a
change in inflation and is only available in the second wave. Quantitative nominal interest rate expec-
tations are also only recorded in the second wave and are in levels, therefore we cannot construct an
individual change in interest expectations.
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where planned consumption is measured by overall spending gives some hint as to which
part of overall expenditure drives the result with ceit. Finally, in order to account for a
potential overestimation bias regarding both perceived and expected inflation rates, we
de-trend inflation expectations by including the difference (πeit−π

p
it) in the Euler equation

model estimated with the University of Hamburg survey data.3

3 Data

Within the new Consumer Survey on Expectations, Consumption and Saving conducted at
the University of Hamburg, telephone interviews with a representative sample of German
households were conducted in two waves. The first wave was interviewed from October
20, 2015 to December 23, 2015 and consists of 313 interviews.4 The second wave consists
only of respondents who were already interviewed in the first wave and agreed to a second
interview six months later, resulting in a small panel dimension. This wave consists of
183 interviews, which were conducted between May 12, 2016 and June 29, 2016. We use
sample weighted observations in order to ensure the representativeness of our results with
respect to the overall population.

The survey is especially suited for the analysis of an Euler equation relationship, since
unlike other existing surveys it includes information on both households’ individual spend-
ing patterns and their individual macroeconomic expectations.5 Specifically, the survey
includes information on consumers’ expectations regarding a range of macroeconomic
variables, of which we mainly use information on expected interest rates and inflation in
the present analysis. Moreover, consumers are asked in detail about their current and
planned consumption and savings. The specific wording of the survey questions used in
the analysis is given in the appendix.6 These questions were phrased similarly to com-
parable questions in the Bundesbank PHF, the European Commission Joint Harmonized
Survey of Consumers and the University of Michigan Survey of Consumers. Finally, the
survey includes information on a large range of socio-demographic characteristics that we
employ as control variables.

In addition to consumers’ inflation and nominal interest rate expectations, we control
for their qualitative expectations regarding the change in the general economic situation
(yequal,it), the unemployment rate (uequal,it), stock prices (stocksequal,it) as well as consumers’
expectations on changes in their individual income (incomeequal,it).

3The authors thank Geoff Kenny for proposing this measure. Unfortunately, the PHF data does not
include a measure of households’ inflation perceptions.

4The whole survey sample is obtained from both landline and mobile telephone numbers registered in
Germany, using the Häder-Gabler approach (Häder et al., 2009).

5Well established surveys on consumers’ macroeconomic expectations such as the University of Michi-
gan Survey of Consumers in the US do not include information on their individual spending path, while
surveys such as the Bundesbank PHF include very detailed information on households’ spending and
saving, but only sparsely ask about households’ macroeconomic expectations.

6The complete survey questionnaire (in German) is available from the authors upon request.
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In addition, we compare our findings from the University of Hamburg survey with
the results obtained from the larger cross-section of the Bundesbank Panel on Household
Finances (PHF) survey. While the PHF misses a number of desirable variables for the
estimation of a consumption Euler equation, such as households’ expected change in
expenditures, expectations on durable consumption, measures of inflation perceptions as
well as additional macroeconomic expectations, we can nevertheless use it to estimate a
basic qualitative consumption Euler equation. Moreover, the survey has the advantage
of including a much larger cross-section and very detailed information on households’
financial situation, which we use to identify several sub-groups for an analysis of the
heterogeneity in responses across these groups.

The PHF is a representative sample of the German households and an integral part
of the Euro Area Household Finances and Consumption Survey (HFCS). The survey is
conducted by face-to-face, computer-assisted personal interviews. The first two waves
took place during the periods of September 2010 - July 2011 and April-November 2014,
respectively.7 In total, 3,565 (wave 1) and 4,461 (wave 2) household interviews were
collected. All households who participated in wave 1 were re-contacted, resulting in a
participation rate of about 60% in the second wave. Since the survey question on nominal
interest rate expectations, one of our key variables of interest, was only included in the
second wave, our analysis mainly uses the second wave of the PHF survey. Moreover, the
second wave is closer in timing to the University of Hamburg survey. Note that both the
second wave of the PHF survey and the University of Hamburg survey took place with
interest rates close to the zero lower bound in Germany, as the ECB moved the main
refinancing rate to 0.15% in June 2014, to 0.05% in September 2014, and finally to 0.00%
in March 2016.

Socio-demographic control variables include consumers’ sex and their age (including
a squared term). Additionally, we control for whether their household income falls in
the lowest category (inc_l for income < 1000e per month), the medium low category
(inc_ml for 1000e ≤ income < 2000e per month) or the medium high category (inc_mh
for 2000e ≤ income < 4000e per month) with household incomes above 4000e per
month in the reference category.8 Note that controlling for household income also partly
controls for regional effects since incomes tend to be higher in West vs. East Germany
and in metropolitan areas vs. rural areas. The employment status is measured in five
employment groups: Those that do not work are taken as reference category and compared
to consumers who are retired (retired), to those in a medium low category (employ_ml
for those infrequently working or working in so-called mini jobs), a medium high category
(employ_mh for those working part-time) and a high category (employ_h for those
working full time). Finally, in the University of Hamburg survey data, we additionally

7The third wave of the PHF started in March 2017 and is currently ongoing.
8For the PHF data, we have information on every households’ income and, hence, construct a contin-

uous measure of household income per household member that we include as control variable.
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account for consumers’ financial risk attitude (risk) with answers to a qualitative question
asking whether they take very high/above average/average/no financial risk in order to
earn very high/above average/average/no specified returns.

As a unique feature, the University of Hamburg survey also records information on
consumers’ perception of economic news. After asking whether consumers recall any
economic news they recently heard, an open question follows asking them what news they
recall.9 The answers are coded into categories. In the regression analysis, we test for
effects of news on monetary policy, including information on interest rates or currency
news (news_monetary_policy), on inflation (news_inflation), and on financial markets,
covering news on banks, stock markets and housing markets (news_financial_markets).

Summary statistics of truncated quantitative inflation and nominal interest rate ex-
pectations from the University of Hamburg survey are presented in Table 1, with the
corresponding summary statistics for the PHF data in Table 2. We find an upward-bias
for both inflation and nominal interest rate expectations in the University of Hamburg
survey, which, however, is much more pronounced in the case of expected inflation with
mean expected inflation rates of 4.88% and 3% at the median across the two waves.10

The finding that consumers tend to overestimate inflation in recent years is also fre-
quently found in other surveys (see Dräger and Fritsche (2013) for Germany and Coibion
and Gorodnichenko (2015b) for the US). While we cannot directly compare the level of
inflation expectations with the PHF data, since it records expected changes in inflation,
interest rate expectations are on average lower, but in a similar range in the PHF survey.

More importantly, we find that both the heterogeneity across socio-demographic groups
and the cross-sectional variation measured by the standard deviation is similar for both
surveys: Expectations are generally found to be lower, i.e. forecast accuracy is found to
be better, for men than for women, and rising with income. The pattern for age groups
is less clearly defined, but points to somewhat better forecast accuracy of the middle-age
groups compared to the young and the old. These patterns regarding households’ infla-
tion expectations across socio-demographic groups are very well documented also in other
surveys and for different time-spans, see for instance Jonung (1981) for Sweden and Bryan
and Venkatu (2001) for the US.

9A similar question is also included in the University if Michigan Survey of Consumers.
10Annual inflation in Germany in December 2015 was very low at 0.3%, with interest rates near the zero

lower bound (1.17% Euro area 10-year government benchmark bond yields and 0.64% on bank deposits
redeemable within 3 months in the Euro area).
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Table 1: Summary Statistics of Quantitative Inflation and Interest Rate Expectations
Variable Mean Median SD Min Max N

Inflation Exp. πeit 4.88 3.00 4.71 0.10 22.50 388
Male 4.84 3.00 4.69 0.20 20.00 164
Female 5.53 4.00 5.03 0.50 22.50 152
-25 5.49 5.00 4.79 1.00 20.00 34
26-45 4.81 3.00 4.54 0.50 20.00 97
46-65 5.50 3.00 5.45 0.20 22.50 125
66+ 4.95 3.25 4.17 0.30 20.00 58
0-25% HH Income 4.85 3.50 4.37 0.10 22.50 55
25-50% HH Income 4.99 3.25 5.06 0.50 20.00 32
50-75% HH Income 4.21 2.50 4.63 0.20 20.00 43
75-100% HH Income 3.35 2.50 3.03 0.20 15.00 45

Interest Rate Exp. ieit 1.28 1.00 1.31 0.00 8.00 214
Male 1.18 0.80 1.26 0.00 7.50 79
Female 1.32 1.00 1.44 0.01 8.00 78
-25 1.52 1.30 1.15 0.50 4.00 13
26-45 1.23 0.60 1.17 0.10 4.00 50
46-65 1.19 1.00 1.47 0.00 8.00 58
66+ 1.28 1.00 1.49 0.01 7.50 35
0-25% HH Income 1.41 1.00 1.35 0.10 5.00 31
25-50% HH Income 1.32 1.00 1.94 0.00 7.50 16
50-75% HH Income 1.06 1.00 0.80 0.10 3.00 31
75-100% HH Income 1.12 0.75 1.14 0.05 4.00 26
Note: University of Hamburg data, first and second wave. Quantitative expectations are
truncated to exclude the lower and upper 2.5% of the distribution.
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Table 2: Summary Statistics of Quantitative Inflation and Interest Rate Expectations,
PHF Wave 2

Variable Mean Median SD Min Max N

Change in Inflation Exp. ∆πeit 2.79 2.00 2.88 0.00 15.00 4,068
Male 2.53 2.00 2.63 0.00 15.00 2,418
Female 3.12 2.00 3.13 0.00 15.00 1,650
-25 3.75 3.00 3.95 0.00 15.00 137
26-45 2.81 2.00 3.04 0.00 15.00 931
46-65 2.73 2.00 2.67 0.00 15.00 1,731
66+ 2.65 2.00 2.64 0.00 15.00 1,269
0-25% HH Income 2.91 2.00 3.06 0.00 15.00 963
25-50% HH Income 3.08 2.00 3.11 0.00 15.00 1,020
50-75% HH Income 2.55 2.00 2.56 0.00 15.00 1,021
75-100% HH Income 2.16 2.00 1.91 0.00 15.00 1,063

Interest Rate Exp. ieit 0.78 0.50 0.62 0.00 3.00 3,851
Male 0.80 0.60 0.64 0.00 3.00 2,307
Female 0.75 0.50 0.61 0.00 3.00 1,544
-25 0.90 0.75 0.74 0.00 3.00 123
26-45 0.81 0.50 0.65 0.00 3.00 843
46-65 0.74 0.50 0.59 0.00 3.00 1,650
66+ 0.78 0.50 0.62 0.00 3.00 1,235
0-25% HH Income 0.85 0.70 0.66 0.00 3.00 859
25-50% HH Income 0.80 0.50 0.65 0.00 3.00 956
50-75% HH Income 0.70 0.50 0.55 0.00 3.00 985
75-100% HH Income 0.70 0.50 0.55 0.00 3.00 1,051

Note: PHF data, second wave. Summary statistics are reported from weighted estima-
tions. Quantitative expectations are truncated to exclude the lower and upper 2.5% of the
distribution.
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Figure 1: Quantitative Expectations
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Figure 1 further presents histograms of consumers’ truncated quantitative inflation
and interest rate expectations collected from both surveys. Quantitative expectations in
both surveys show a right-skewed distribution with a surprisingly large range considering
the low-inflation and low-interest-rate environment in Germany at the time. While the
majority of respondents expects price increases between 0-5% and interest rates at 0-
2%, there is a large degree of heterogeneity in expectations particularly visible in higher
numbers of answers at so-called “focal points” such as multiples of 5. This is the case for
both inflation and interest rate expectations, and prevails across both the University of
Hamburg and the PHF survey. Note that consumers in the University of Hamburg survey
tend to have higher long-term inflation expectations, which is consistent with expectations
of the expansive monetary policy stance and the booming economy pushing up prices in
the future.11

4 Results

4.1 Estimation of a Consumption Euler Equation

In this section, we test whether changes in consumers’ consumption level are affected by
changes in expected spending and by changes in nominal interest rate as well as inflation
expectations in line with a consumption Euler equation as in (3). Under this hypothe-
sis, we expect a positive relationship between current and expected future spending, a
negative relation with expected nominal interest rates and a positive link to expected
inflation. We compare results from the University of Hamburg survey, which includes
questions specifically suited to estimate a consumption Euler equation, to results from
the Bundesbank PHF survey, which includes a much larger sample. All models account
for a range of demographic control variables and report marginal effects from ordered
probit models for the likelihood of consumers answering “total expenditures in the past
12 months were considerably higher than in an average year”. In order to obtain compa-
rable effects for different models within each survey, we evaluate all marginal effects at a
hypothetical representative consumer. For the analysis of household subgroups, we leave
out the relevant categories such as income or age.12 All models are estimated with sample
weights and clustered standard errors.

Table 3 presents the results for the baseline Euler equation specification using the
University of Hamburg data. We test a number of variants of the consumption Euler
equation, where we proxy expected changes in consumption with consumers’ reported

11Unfortunately, long-term inflation expectations are not measured in the PHF data.
12We define the representative consumer to be male, aged 49 (PHF 52), with monthly net household

income between 1.000-2.000e (PHF monthly log income of 9.7716), working full time and not willing to
take on risk in financial investments. In order to remain consistent, we use the same set of demographic
control variables in both survey datasets. However, the results from the PHF survey remain robust if we
further control for self-assessment regarding general risk-taking and patience.
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planned change in total expenditures and with the planned change in the spending on
durable goods. Additionally, we estimate a set of models with qualitative expected changes
in the nominal interest rate and inflation, as well as models with quantitative expecta-
tions.13 It is important to note that the qualitative questions on both interest rate and
inflation expectations in our sample relate to the expected change in the variables, while
the quantitative questions ask about the expected level of interest rates and inflation one
year from now. For the regressions with quantitative expectations, we therefore calculate
the individual changes in quantitative level expectations between the two waves, which
considerably reduces the sample size.14 The distinction between quantitative and qualita-
tive expectations measured in differences or levels could also be partly responsible for the
contrasting results for instance in Bachmann et al. (2015) and D’Acunto et al. (2016). We
include quantitative inflation expectations both in levels and de-trended with consumers’
reported perception of current inflation πpt . Finally, we estimate an Euler equation with
perceived real interest rates assumed to be (it−πeit), where current nominal interest rates
it are assumed to be common knowledge.

Overall, the results support the hypothesis that consumers’ expenditure patterns may
indeed be related to life-cycle models of consumption captured in the Euler equation:
We find that consumers are more likely to report above-average spending in the past 12
months, if they expect to increase their consumption also in the coming 12 months, thus
supporting the hypothesis of consumption smoothing. By contrast, the effect of planned
consumption of durables is not significant in any model specification. This result gives
some tentative indication that households’ current spending is more affected by their
future consumption expenditures, rather than the durable part of overall spending.

Moreover, changes in the perceived real interest rate also play a role for current spend-
ing patterns: Changes in qualitative nominal interest rate expectations are estimated to
have a negative impact on the likelihood of reporting above-average consumption. In
addition, we find highly significant positive effects of changes in qualitative inflation ex-
pectations in line with the theoretical model. In the models with quantitative expecta-
tions, however, the sample size drops considerably as we consider individual changes in
expectations between the interviews. The results reveal a marginally significant negative
effect of nominal interest rate expectations, but the effect of inflation expectations is not
significant. The positive marginal effect of quantitative expectations de-trended by in-
flation perceptions becomes significant with non-clustered standard errors. Overall, the
results are thus mostly in line with the Euler equation model.15

13Further estimations with qualitative changes in expectations of inflation five years ahead and in
expectations of house price inflation are given in the appendix in Table A4.

14In addition, only few consumers answered the question on quantitative nominal interest rate expec-
tations.

15Marginal effects evaluated at the representative consumer for each answer category in the qualitative
questions on changes in planned consumption ∆ceit, interest rate expectations ∆iequal,it and inflation
expectations ∆πe,1yr

qual,it are shown in Figures A1-A3 in the appendix. The results are generally in line with
the average effects shown in Table 3 and 4.
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Next, we check the robustness of the results to the inclusion of further (macro)economic
expectations, shown in Table 4. In addition to the variables in the Euler equation model,
we include consumers’ qualitative expectations on changes in the general economic situa-
tion, the unemployment rate and stock prices as well as expected changes in consumers’
individual income.16 All our results from the initial models with qualitative expectations
in Table 3 remain robust to the inclusion of these additional controls.

Table 5 shows that the predictions of the Euler consumption equation are also sup-
ported in the much larger German sample from the PHF survey data.17 Evidence of
consumption smoothing behavior is suggested by the significantly negative link between
saving expectations and current consumption in the models with qualitative inflation ex-
pectations pooled across both waves, and in the models with quantitative expectations in
wave 2. In all other models, the marginal effects of saving expectations are still negative,
though not statistically significant. Moreover, we also find a significantly positive relation-
ship between households’ inflation expectations and their current consumption in the PHF
data across both waves. This positive relationship is robust to either using qualitative or
quantitative inflation expectations. In addition, those who expect an increase in nominal
interest rates are less likely to report that they have increased their consumption, again in
line with the consumption Euler equation. Note that when further economic expectations
(such as expectations of real income, tax, real estate price, and stock price) are accounted
for, the estimates of these effects become less precise but remain statistically significant,
except in the case of saving expectation in the pooled waves data (Column 2). This is due
to the fact that further economic expectations and the independent variables of interest
(saving, inflation, interest rate expectations) are highly correlated, so multicollinearity
reduces the precision of the regressions. Overall, the results from the PHF are strongly
consistent with those from the University of Hamburg survey. Taken together, our results
are more in line with those in Ichiue and Nishiguchi (2015), Crump et al. (2015) and
D’Acunto et al. (2016), but stand in contrast to the findings by Burke and Ozdagli (2013)
and Bachmann et al. (2015).

16Note that the question on expected changes in individual income was only included in the second
wave of the survey, therefore the sample size drops considerably once it is included in the regression.

17Since the survey questions on interest rate expectations were only included in the second wave of
the PHF survey, we test the effects of saving and inflation expectations on current consumption for the
pooled waves 1 & 2, and test the full Euler consumption equation for the second wave only.
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The set-up of the University of Hamburg survey and the PHF survey also allows
to test for habit formation, another feature of households’ consumption preferences often
included in the theoretical literature. If households form habits on consumption levels, we
would expect additional persistence in their consumption path, with current consumption
related to consumption levels of the previous period. We test for this hypothesis by
using only the data from the second wave for those participating in both waves, and
by incorporating the qualitative answers about current spending changes from the first
wave as an additional regressor. The results are shown in Table 6. We find significant
evidence for habit formation in both surveys, as both lagged and expected values of
individual consumption or saving are significant and correctly signed.18 Since the sample
size drops considerably when only households participating in both waves are used for
the estimation, the significance level of the marginal effects from both interest rate and
inflation expectations is reduced. However, we still find a significant impact of inflation
expectation in the Hamburg survey. In addition, the effect of interest rate expectations
in the PHF survey remains significant once we condition on the subsample of households
that are participating in financial markets by saving or paying off debt. In the next
section, we will analyze different subgroups to elaborate on the importance of financial
market participation to identify the Euler equation relationship.

4.2 Testing for the Effects of Hand-to-Mouth Consumption, In-

come, Financial Constraints, and Age

In this section, we investigate the heterogeneous responses of consumption to macroeco-
nomic expectations across demographic groups, including financially unconstrained versus
constrained consumers, income groups, levels of financial market participation, financial
literacy, and age groups.19 According to the life-cycle models of consumption, agents will
smooth consumption over their life-cycle by saving and dis-saving in financial markets,
which results in the effects of the real interest rate on current consumption in the Euler
equation. Therefore, we expect that consumers who do not save or who are financially
constrained are more likely not to react to their perception of the real interest rate in their
current consumption decision. Instead, they currently consume only out of current income
or previous savings and wealth and are more likely to be hand-to-mouth or rule-of-thumb

18Note that the PHF survey includes information on current spending, but only on expected saving
changes. Therefore, we can include ∆ccurrentit−1 from the first interview.

19The role of heterogeneous household groups such as financially unconstrained and hand-to-mouth
households for aggregate consumption dynamics is often studied in the New Keynesian (NK) dynamic
stochastic general equilibrium (DSGE) model framework. Recently, Heterogeneous Agent New Keynesian
(HANK) models such as Kaplan et al. (2016) explicitly model the distribution of heterogeneous households
to study the consumption responses to real interest rate changes (direct effects) and to income changes
(indirect effects). The analysis of househoold sub-groups in this section thus relates to both NK and
HANK models, but we do not focus on measuring the relative size of direct and indirect effects on
consumption and rather concentrate on whether the consumption decisions of different sub-groups of
households are in line with the Euler equation.
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consumers in the terminology of New Keynesian models. By contrast, those participating
in financial markets face the trade-off between current and future consumption, and are
hence in theory more likely to react to their perception of the real interest rate. Age may
also influence the Euler equation’s predictions, as consumption and asset holdings vary
over the life-cycle (Fernandez-Villaverde and Krueger, 2011). Here, we would expect that
the young react more strongly to their nominal interest rate and inflation expectations,
as they save for old age, while the old are more likely to dis-save.

Table 7 shows that there are differences between unconstrained versus hand-to-mouth
consumers.20 The first, unconstrained, group is defined as those who stated that: (i)
their household expenditures over the last twelve months were lower than their house-
hold income (Income > Expenditure); (ii) they save a certain amount regularly or a little
each month (Able to save). On the other hand, the second group consists of those who
answered that (i) their household expenditures over the last twelve months were higher
than their household income (Income < Expenditure); (ii) they do not save because there
is no financial room to maneuver. (Unable to save). While we find no significant effect of
inflation expectations on changes in current consumption with hand-to-mouth household,
the effect is significant and has the correct sign for the group of unconstrained consumers.
On the other hand, there is a significantly negative link between saving expectation and
current consumption for hand-to-mouth households, which could be due to habit forma-
tion and the “keeping up with the Joneses” effect, meaning that the poor have an incentive
to increase their consumption in order to catch up with consumption levels in their peer
group (Christen and Morgan, 2005; Bagwell and Bernheim, 1996). In fact, the poorer
households in the PHF survey are more likely to state that they have increased their con-
sumption and that they will save a smaller percentage of their total disposable income.
The last two columns of Table 7 also reveal the significantly negative effect of saving ex-
pectation on current consumption for the lower income group (income in the bottom fifty
percent). Moreover, we only find significant effects of interest rate and inflation expec-
tations with correct signs for the higher income group (income in the top fifty percent),
thus reinforcing the results of unconstrained versus hand-to-mouth consumers.

Table 8 reports the effects of financial market participation. Again, we hypothesize
that financial market participation is a pre-requisite for the ability to save and dis-save
over the life cycle and, hence, an effect of nominal interest rate and inflation expectations
on current consumption is more likely for households that are active on financial markets.
We define active participants in the financial market as those who invest in financial
instruments (such as stock, bond, or mutual funds) or own a debt (either a mortgage or

20We also estimate regressions with level and interaction effects of interest rate and inflation expecta-
tions and dummy variables identifying non-hand-to-mouth households, households that save and house-
holds with a high financial literacy. This is done to avoid power issues due to different group sizes affecting
our findings. The results are shown in Figures A4-A6 in the appendix. All our results discussed below
remain robust, except in the case of savers, where the negative effect of interest rate expectations now
becomes significant for the non-saving households.
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consumer credit). By contrast, the non-active households are those who do not own any
debt or any financial investment. As expected, current consumption of the latter group
does not respond to changes in either nominal interest rate or inflation expectations. By
contrast, the former group does react significantly to changes in their nominal interest rate
and inflation expectations with the expected signs. We find a significant and positive effect
of inflation expectations on current consumption for financial investors. Interestingly, our
results highlight two different channels via which the perception of the real interest rate
(nominal interest rate and inflation expectation) affects current consumption when we
distinguish between two types of debtors: mortgage and consumer credit owners. While
inflation expectation significantly affect current consumption for mortgage owners, interest
rate expectations do so for consumer credit holders. This finding is plausible since the
interest rates of mortgages are often lower and fixed over long periods, while consumer
credit holders have to pay significantly higher and more adjustable interest rates.21

Table 9 tests whether financial literacy plays a significant role in the formation of
households’ consumption plans. Here, consumers with high financial literacy are defined
as those who answered correctly to two questions about real inflation and compound in-
terest effect defined as in Lusardi and Mitchell (2011, 2014).22 In fact, we find that only
those with high financial knowledge significantly react to changes in their inflation and
interest rate expectations with the correct signs. These results are in line with Bachmann
et al. (2015) who report a positive link between inflation expectations and spending at-
titudes only for those with a low inflation forecast error, i.e. those knowledgeable about
macroeconomic issues.

Finally, Table 10 shows the results of Euler consumption equation estimations across
different age groups. We find a significant effect of nominal interest rate expectations only
for the young (age under 45), while that of inflation expectation is only revealed for the
middle age, working group (age between 46 and 65). In addition, only the old group (age
from 66 and older) shows the significantly negative effect of saving expectations on current
consumption.23 These results can be partly explained by the financial market participation
of households over their life cycle (Fernandez-Villaverde and Krueger, 2011). In fact,
the young are more likely to hold consumer credit and less likely to invest in financial
instruments or take on a mortgage. By contrast, the middle age group is more likely to
take on mortgages and accumulate financial assets, whereas the old try to withdraw from
the debt market and reduce their financial assets.

21In the appendix, Table A3 also shows that inflation expectations significantly affect current con-
sumption for homeowners, while the interest rate expectations do so for renters. However, these effects
become insignificant for the homeowners without a mortgage or the renters without consumer credit.
These results, again, reinforce the importance of financial market participation for the Euler consump-
tion relationship.

22The exact wording of the two financial literacy questions is given in the appendix.
23The PHF survey shows that the old are more likely to keep their consumption unchanged, while they

are less likely to increase their saving, which results in the negative relationship between consumption
and saving decisions for the old.
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Table 8: Financial participation

Financial Mortgage Consumer Credit Non-Participating
Investors Owners Holders Financial Markets

(1) (2) (3) (4)

∆savingequal,it -0.0967*** -0.0127 -0.0045 -0.0271
(0.0331) (0.0335) (0.0262) (0.0268)

∆iequal,it -0.0330 0.0165 -0.0685*** -0.0080
(0.0225) (0.0272) (0.0210) (0.0168)

∆πe,1yrqual,it 0.0614** 0.0703** 0.0317 0.0076
(0.0263) (0.0307) (0.0279) (0.0164)

Demographic Controls Yes Yes Yes Yes
Further econ. expect. Yes Yes Yes Yes
N 1,307 1,216 1,196 1,211
Pseudo R2 0.073 0.057 0.035 0.032
Note: PHF data, second wave. Average marginal effects for the probability of answering in the highest
category are reported from weighted estimations. Standard errors in parentheses are clustered at the
municipal level. *** p<0.01, ** p<0.05, * p<0.1

Table 9: Financial literacy

High financial literacy Low financial literacy
(1) (2)

∆savingequal,it -0.0243 -0.0628
(0.0187) (0.0411)

∆iequal,it -0.0324** -0.0225
(0.0134) (0.0284)

∆πe,1yrqual,it 0.0270* 0.0275
(0.0155) (0.0340)

Demographic Controls Yes Yes
Further econ. expect. Yes Yes
N 3,340 527
Pseudo R2 0.027 0.042
Note: PHF data, second wave. Average marginal effects for the probability of answering in
the highest category are reported from weighted estimations. Standard errors in parentheses
are clustered at the municipal level. *** p<0.01, ** p<0.05, * p<0.1

Overall, our results are in line with consumption theory, both regarding changes in
consumption paths over the life cycle and over financial positions as well as regarding
the effect of frictions such as households with financial constraints and hand-to-mouth
households. Moreover, the results suggest that these differences between population sub-
groups may have distributional consequences: If mainly upper-income groups are able
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Table 10: Age groups

Age ≤ 45 46 ≤ Age ≤ 65 Age ≥ 66
(1) (2) (3)

∆savingequal,it -0.0189 -0.0185 -0.0726**
(0.0259) (0.0258) (0.0312)

∆iequal,it -0.0661*** 0.0028 -0.0083
(0.0246) (0.0159) (0.0264)

∆πe,1yrqual,it -0.0097 0.0736*** 0.0024
(0.0245) (0.0209) (0.0234)

Demographic Controls Yes Yes Yes
Further econ. expect. Yes Yes Yes
N 1,044 1,702 1,121
Pseudo R2 0.029 0.036 0.056
Note: PHF data, second wave. Average marginal effects for the probability
of answering in the highest category are reported from weighted estimations.
Standard errors in parentheses are clustered at the municipal level. *** p<0.01,
** p<0.05, * p<0.1

to participate in financial markets and to use this instrument to optimally smooth con-
sumption over time, then poorer households suffer from welfare losses as they miss the
opportunity to choose an optimal consumption path over their life span. While some of
these choices may be due to optimal life-cycle decisions, the financial frictions discussed
above also seem to play an important role. We evaluate the impact of these frictions on
the wealth distribution in the next section.

4.3 Testing for Effects on the Wealth Distribution

In this section, we evaluate the link between the question whether households are able
to adjust their consumption path to changes in macroeconomic expectations and the
distributional consequences that may arise if only specific groups manage to smooth con-
sumption over time in line with theoretically optimal behavior. In the previous section,
we have shown that only consumers that are classified as non-hand-to-mouth in the sense
that they are able to save, have income higher than expenditures and are invested in
financial markets adjust their spending to changes in their perception of the real interest
rate. Similar results apply to consumers with high financial literacy.

Next, we test whether these groups are also better off in terms of their position in
the distributions of wealth, income and consumption expenditure in our sample. Thus,
we hypothesize that these household types are more likely to achieve higher economic
positions in the overall distribution controlling for other socio-economic factors. If for
instance monetary policy shocks have distributional consequences, as shown in Coibion
et al. (2017), our result would imply a potential channel for this effect: If only certain
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household types adjust their spending and saving decisions to changes in perceived real
interest rates, either because the remaining groups are credit constrained or because they
lack economic understanding to realize the change, the policy shock would result in higher
inequality and, thereby, potentially lower welfare.

The PHF survey contains detailed information about household wealth, income and
consumption expenditures.24 However, due to the short panel dimension, we are not able
to evaluate the evolution of the German wealth distribution over time as in Coibion et al.
(2017). Instead, we focus on individual households’ position within the cross-sectional
distribution in the second wave of the PHF survey. Specifically, we define the distance
to the median (DtM) for each households’ log net assets, total income, labor income,
food consumption and total expenditure. We expect that those whose consumption sig-
nificantly responds to the changes in expected inflation and interest rates will be in the
upper half of the distribution.

Indeed, Table 11 shows that most estimated coefficients are positive and highly statisti-
cally significant, except for the case of consumer credit holders, where we find significantly
negative effects. These results suggest that the savers, non-hand-to-mouth, high financial
literacy, financial investor, and mortgage holder households are in the upper half of the
wealth, income and consumption distribution, while the consumer credit holders are in
the lower half of the wealth and expenditure distributions.25 It should be noted that these
categories are not mutually exclusive and households are likely part of several or even all
of them. Nevertheless, our results suggest that being a financial investor has the largest
impact on the distributions analyzed here, and households in this group on average stand
at levels 167%, 34%, and 24% higher than the sample median of wealth, total income and
total expenditure, respectively. In terms of the wealth position, mortgage holders are even
better positioned at a level of wealth 216% higher than the median on average. Both of
these groups were shown to react significantly to their inflation expectations when form-
ing current spending decisions in Table 8. Consumer credit holders, who adjust spending
significantly to their interest rate expectations in Table 8, have average levels of wealth
412% below the median and are also slightly worse off in terms of total expenditure and
food consumption spending.

Overall, these results give some evidence that the distributional effects of monetary
policy recently discussed in the literature may work through channels related to frictions
in the Euler consumption relation.

24According to the official PHF definitions, household wealth (or net asset) is defined as total household
assets excluding public and occupational pension wealth minus total outstanding household’s liabilities;
Total household income is total gross value of household’s employee income, self-employment income,
income from pensions and other regular social transfers, income from regular private transfers, rental
income from real estate property, income from financial assets (e.g. interest or dividends), income from
private companies or partnerships and other regular income.
(see https://www.bundesbank.de/Redaktion/EN/Downloads/Bundesbank/Research_Centre/)

25Consumer credit holders in the PHF survey tend to be young, which could imply that they are more
likely at the starting point of their wealth accumulation.
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Table 11: OLS: Determinants of Wealth, Income, Consumption Distribution

Net Total Labor Food Total
Asset Income Income Consumption Expenditure
(DtM) (DtM) (DtM) (DtM) (DtM)
(1) (2) (3) (4) (5)

Saver 1.5450*** 0.1393*** 0.1686*** 0.0190 0.0306
(0.2616) (0.0297) (0.0452) (0.0266) (0.0299)

Non-HtM HH 0.9608*** 0.2296*** 0.2307*** 0.0161 0.0444
(0.2220) (0.0292) (0.0430) (0.0235) (0.0308)

High financial literacy 0.6938** 0.1299*** 0.0638 0.0836*** 0.1444***
(0.3026) (0.0386) (0.0575) (0.0302) (0.0335)

Financial Investor 1.6764*** 0.3410*** 0.3492*** 0.1820*** 0.2377***
(0.1973) (0.0372) (0.0461) (0.0259) (0.0310)

Mortgage holder 2.1570*** 0.1172*** 0.1044** -0.0351 -0.0169
(0.2709) (0.0331) (0.0461) (0.0268) (0.0366)

Consumer credit holder -4.1176*** 0.0414 0.0186 -0.0516** -0.0624**
(0.3198) (0.0290) (0.0422) (0.0214) (0.0270)

Demographic Controls Yes Yes Yes Yes Yes
N 4,347 4,356 2,999 4,368 4,360
R2 0.330 0.327 0.355 0.164 0.165
Note: PHF data, the second wave. All the logarithmic levels of wealth (net asset), income and consumption
are truncated to exclude the lower and upper 1% of the distribution before calculating the distance from their
individual levels to the median (DtM). Demographic controls do not include the level of income. Effects are
reported from weighted OLS estimations. Standard errors in parentheses are clustered at the municipal level.
*** p<0.01, ** p<0.05, * p<0.1
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4.4 The Effect of News

Finally, we evaluate the role of news in an Euler equation setting. Specifically, we estimate
level and interaction effects of interest rate and inflation expectations with monetary news
observed by the individual consumer. These news can potentially influence consumers’
expectation formation on interest rates or inflation and, thus, constitute potential “news
shocks” affecting the consumption Euler relationship. In terms of theory, monetary news
may affect consumers’ expectation formation since they rationally choose to be attentive
to these issues (Sims, 2003) or since new information is diffused gradually throughout the
population (Carroll, 2001b). We distinguish between news on monetary policy including
news on interest rates or the exchange rate, news on inflation and news on issues related
to financial markets, i.e. news about banks, stock markets and housing markets.26 As
sample sizes may drop for specific news, we estimate the relationship only with qualitative
expectations in order to avoid further reductions in sample size. Again, all models are
estimated with standard errors clustered at the household level and including demographic
control variables.

Since the marginal effects for dummy interaction terms cannot be directly interpreted
in the non-linear model setting estimated here, we show marginal effects of interest rate
and inflation expectations estimated for those that observed news in the respective cate-
gory versus those that did not observe these news in Figures 2-4.

Generally, due to the relatively low number of consumers that observed monetary
news, the marginal effects of changes in interest rate and inflation expectations are esti-
mated less precisely if the consumer stated that she had heard news on monetary policy.
Nevertheless, the results in Figure 2 suggest a higher effect of inflation expectations on
current consumption if the consumer observed any news on the ECB’s current low interest
rate policy. While the marginal effect is significant at the 10% level, it is not significantly
different from the positive effect of inflation expectations in the part of the population
that did not recall these news. It is, however, consistent with the fact that many con-
sumers in the survey stated having heard of the central bank’s low interest rate policy in
conjunction with fears of this resulting in higher future inflation.

26News on monetary policy in this sample were mainly news observed by consumers about the interest
rate setting by the ECB, potential negative effects of the low interest rate environment on saving and
potential negative effects on future inflation and the future economic situation in general related to
the very expansive stance of current monetary policy. News on inflation were mainly news observed
about rising prices, such as consumer prices or specific prices of food or rents. News on financial market
developments include mainly news observed about strong stock markets and rising house prices and some
news on potential stability problems in the banking sector. Over both waves, 41 respondents mentioned
news on monetary policy, 30 respondents heard news on inflation and 48 observed news on financial
markets. More prevalent economic news topics were news on labor market developments, news about
potential economic effects of the refugee crisis at the time of the survey and specific sector news like the
Diesel scandal in the car industry.
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Figure 2: Interaction Effects with News on Monetary Policy
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Figure 3: Interaction Effects with News on Inflation
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Figure 4: Interaction Effects with News on Financial Markets
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Similarly, the impact of inflation expectations on current consumption becomes signif-
icantly stronger if the consumer observed any news on price changes, where the marginal
effect rises from about 0.09 to about 0.16. Since news on inflation in our survey are gener-
ally recollections of rising prices (even though aggregate inflation was very low at the time
of the survey), the effect is again consistent with expectation formation under rational
inattention (Sims, 2003). Similar to our results in section 4.2, the effect of news on infla-
tion and monetary policy thus points out that consumers that are (able to be) attentive
to macroeconomic developments are better able to incorporate the effect of perceived real
interest rates into their consumption decision. By contrast, the negative marginal effect
of nominal interest rate expectations is significant only for those consumers that did not
observe any news on inflation.

Finally, we check whether news on financial market development also influence the
marginal effects of nominal interest rate and inflation expectations on current consump-
tion. This could be the case for instance if consumers relate news on rising stock prices
to higher economic growth, and, thereby, higher expected inflation and higher expected
interest rates. As shown in Figure 4, however, the marginal effects estimated are almost
identical between the sample that did or did not observe news on financial markets, but
become insignificant in the former case.

5 Conclusion

In this paper, we evaluate two new survey datasets of German consumers with respect to
their individual expenditure allocation. Framing the analysis in the Euler equation that
results from consumers’ optimal consumption allocation in a life-cycle model, the theory
predicts that reported current consumption depends positively on expected consumption,
negatively on nominal interest rates and positively on expected inflation.

The results in this paper suggest that German consumers surveyed in 2014 (the PHF)
and 2015/2016 (the Hamburg University Survey) indeed report qualitative consumption
paths with correlations in line with an Euler equation model: First, changes in current
spending depend positively on planned changes in spending in the next year, thus support-
ing the hypothesis of consumption smoothing. Second, current consumption is positively
correlated with expected changes in inflation, and negatively with nominal interest rate
expectations, implying an overall negative link to the perceived real interest rate. These
correlations are robust to the inclusion of further macroeconomic expectations.

In addition, we find that the perceived real interest rate affects consumers’ consump-
tion allocation significantly only in the sub-group of consumers who are able to save,
financially unconstrained, active on financial markets or have a high financial literacy,
while there is no effect for consumers in the financially constrained control groups, re-
spectively. This is again in line with the life-cycle model of consumption. Importantly,
the consumers’ heterogeneous responses to changes in inflation and interest rate expec-
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tations also suggests a potential channel to explain the distributional effects of monetary
policy shocks. Indeed, we find that households that are able to smooth consumption over
time via adjusting to the perceived real interest rate are also significantly better positioned
in the wealth and income distributions.

Finally, monetary news observed by the consumer interact with the impact of con-
sumers’ real interest rate expectations: Both news on inflation and on monetary policy
are related with a stronger effect inflation expectations on current spending decisions.
This suggests that expectation formation under imperfect information may also influence
the Euler equation relationship.

Overall, the analysis yields some interesting insights into consumers’ decision making
regarding their consumption allocation. Macroeconomic expectations matter for economic
decisions, and the effects are in line both with economic theory and with the current
German situation of a booming economy with very low inflation and interest rates near
the ZLB at the time of the survey. Interestingly, consumers in the survey on average
over-estimate current inflation strongly and the impact of their inflation expectations on
current spending patterns is even more pronounced for the small sub-set of consumers who
report having heard about rising prices, in line with theories if rational inattention (Sims,
2003). This gives some tentative indication that consumers’ over-estimation of inflation
in Germany may help to stabilize demand in deflationary periods, as also suggested by
Coibion and Gorodnichenko (2015b) for the US, but further research is needed to explore
whether the expectations channel influencing spending decisions remains valid outside
the zero lower bound. At the same time, this channel is only found to be active for the
sub-set of the population that is able to adjust their spending to changes in the perceived
interest rate. As a cautionary note, therefore, ultra-expansionary monetary policy at the
ZLB could lead to undesirable distributional effects, as also pointed out by Coibion et al.
(2017).
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7 Appendix

7.1 Robustness Checks

This section contains robustness checks for the University of Hamburg survey regarding
the sensitivity of the results to each of the two waves. Specifically, we estimate the
consumption Euler equation in its baseline specification separately for the first and the
second wave of the University of Hamburg survey, see Table A1. We further control for
sample selection bias into the second wave by estimating the model with a Heckman
correction.

Regarding the consumption Euler equation estimation with qualitative expectations,
the positive impact from expected inflation stays robust across both waves, while the
negative nominal interest rate effect becomes significant only in the second wave. The
consumption-smoothing effect of expected consumption is again significant throughout
both waves.

Next, we estimate the model with a Heckman correction that accounts for a poten-
tial selection bias for being selected into the second wave. The model is estimated in a
two-step procedure where the selection equation measures the probability of being in the
second wave conditional on the Euler equation variables and a larger set of demographic
characteristics. Generally, our results remain robust with the correction and the correla-
tion coefficient ρ of the residuals between the measurement and the selection equations
is strongly insignificant. Since due to the correction the models effectively use only ob-
servations from the second wave, We can compare the estimates to those from columns
(3) and (4). All coefficients remain close to their counterparts without correction. Hence,
the results suggest that sample selection may not be a problem here. However, this result
should be interpreted cautiously as it may also be due to missing suitable instruments of
the selection equation.

Table A2 shows similar robustness checks for the PHF data. We find that the positive
impact of expected inflation on consumption decisions remains robust across both waves.
Also, the Heckman correction estimation reveals an insignificant correlation coefficient
ρ of the residuals between the measurement and the selection equations, implying that
attrition bias should be small. However, the impact of inflation expectations becomes
insignificant in the Heckman specification.

Finally, it is important to note that the PHF survey uses a multiple imputation tech-
nique and stratified multistage sampling design to handle the problem of the non-response
items, which should be taken into account in the analysis. Thus, all our estimations use
sample weights and standard errors are clustered at the municipal level, except for the
pooled waves estimation, which is clustered at the household level. Also, since there are
no imputed values for our variables of interest (such as consumption, saving behaviors
and all economic expectations), our results would not be affected by the choice of imputed
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values. In fact, as a robustness check, we conduct estimations using the "mi" and "svy"
Stata packages that take into account both imputed values and sampling design for the
baseline analysis. As shown in Table A5 in the appendix, all results remain robust.

Table A1: Robustness Checks Consumption Euler Equation

Baseline Model First Wave Second Wave Heckman corr.
Second Wave

(1) (2) (3) (4)

∆cet 0.1360*** 0.1297** 0.1527** 0.1647**
(0.0495) (0.0661) (0.0767) (0.0788)

∆iequal,t -0.0495* -0.0397 -0.0832** -0.0903**
(0.0267) (0.0378) (0.0361) (0.0453)

∆πe,1yrqual,t 0.0675*** 0.0422* 0.1068*** 0.1170***
(0.0232) (0.0254) (0.0380) (0.0391)

N 298 205 93 298
Pseudo R2 0.161 0.129 0.393 –
ρ selection eq. – – – -.043
p-value ρ = 0, χ2 0.906
Demographic Controls Yes Yes Yes Yes
Note: University of Hamburg survey. Marginal effects for the probability of answering in the highest
category are reported from weighted estimations and evaluated at a hypothetical representative
consumer. P-values for ρ = 0 are from a Wald test (χ2 statistics) for independence from the sample
selection equation measuring the potential bias for being selected into the second wave. Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A2: Robustness Checks Consumption Euler Equation PHF

Pooled Waves First Wave Second Wave Heckman corr.
Second Wave

(1) (2) (3) (4)

∆savinget -0.0233** -0.0258 -0.0233 -0.0180
(0.0116) (0.0173) (0.0154) (0.0138)

∆πe,1yrqual,t 0.0215** 0.0232* 0.0293** 0.0057
(0.0090) (0.0124) (0.0123) (0.0163)

N 7,688 3,432 4,256 7,688
Pseudo R2 0.008 0.010 0.012 –
ρ selection eq. – – – .266
p-value ρ = 0, χ2 0.143
Demographic Controls Yes Yes Yes Yes
Note: The PHF Survey. Marginal effects for the probability of answering in the highest category
are reported from weighted estimations and evaluated at a hypothetical representative consumer.
P-values for ρ = 0 are from a Wald test (χ2 statistics) for independence from the sample selection
equation measuring the potential bias for being selected into the second wave. Robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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7.2 Further Results

Figure A1: Marginal Effects of Planned Consumption Across Ordinal Categories
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(b) Model with Macro and Income Exp.

Figure A2: Marginal Effects of Qualitative Interest Rate Expectations Across Ordinal
Categories
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(b) Model with Macro and Income Exp.

Figure A3: Marginal Effects of Qualitative Inflation Expectations Across Ordinal Cate-
gories
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Table A3: Homeowner vs. Renter

Homeowner Renter Homeowner Renter
(w/o mortgage) (w/o cons. credit)

(1) (2) (3) (4)

∆savingequal,it 0.0031 -0.0457* -0.0166 -0.0560*
(0.0224) (0.0234) (0.0285) (0.0331)

∆iequal,it 0.0069 -0.0517*** 0.0000 -0.0119
(0.0158) (0.0180) (0.0184) (0.0204)

∆πe,1yrqual,it 0.0503** 0.0097 0.0235 0.0059
(0.0203) (0.0194) (0.0228) (0.0230)

Demographic Controls Yes Yes Yes Yes
Further econ. expect. Yes Yes Yes Yes
N 2,391 1,476 1,252 855
Pseudo R2 0.036 0.027 0.035 0.047
Note: PHF data, second wave. Average marginal effects for the probability of answering in the highest
category are reported from weighted estimations. Standard errors in parentheses are clustered at the
municipal level. *** p<0.01, ** p<0.05, * p<0.1

Table A4: Robustness Checks: Euler Equation with Long-Run and House Price Inflation
Expectations

(1) (2) (3)

∆ceit 0.1360*** 0.1666*** 0.1476***
(0.0495) (0.0587) (0.0519)

∆iequal,it -0.0495* -0.0406 -0.0429
(0.0267) (0.0303) (0.0268)

∆πe,1yrqual,it 0.0675***
(0.0232)

∆πe,5yrsqual,it 0.0109
(0.0230)

∆πe,housequal,it 0.0206
(0.0219)

N 298 292 296
Pseudo R2 0.161 0.134 0.138
Demographic Controls Yes Yes Yes
Note: University of Hamburg survey. Marginal effects for the probability
of answering in the highest category are reported from weighted estima-
tions and evaluated at a hypothetical representative consumer. Standard
errors in parentheses are clustered at the household level. *** p<0.01,
** p<0.05, * p<0.1
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Figure A4: Interaction Effects with Non-Hand-to-Mouth Households
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(a) Qualitative Interest Rate Expectations
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Figure A5: Interaction Effects with Households who Save
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Figure A6: Interaction Effects with High Financial Literacy
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7.3 Survey Question Wording, University of Hamburg Survey

The wording of the survey questions regarding current and planned consumption is as
follows:

• Current consumption ∆ccurrentit : “How would you say do your total expenditures in
the past 12 months compare to an average year in the past? They were”

– Considerably higher

– About the same

– Considerably lower

– Don’t know

– No answer

• Expected consumption ∆ceit: “How would you say will your total expenditures in the
next 12 months compare to an average year in the past? They will be”

– Considerably higher

– About the same

– Considerably lower

– Don’t know

– No answer

• Expected consumption of durable goods ∆ce,durit : “In the next 12 months, do you
expect to spend more or less on large purchases such as furniture or electronic devices
or such than in an average year in the past?”

– A lot more

– Somewhat more

– About the same

– Somewhat less

– A lot less

– Don’t know

– No answer

• Consumption climate cclimateit : “When looking at the current economic situation, do
you think now is a good or an bad time for people to make large purchases such as
furniture or electronic devices and so on?”

– Now is a good time
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– Neither a good, nor a bad time

– Now is a bad time

– Don’t know

– No answer

Regarding the survey questions on consumers’ interest rate and inflation expectations,
we compare the results with qualitative and quantitative expectations:

• Qualitative nominal interest rate expectations ∆ie,qualit : “How do you think interest
rates on saving accounts on average will develop over the next 12 months? They
will”

– Increase strongly

– Increase somewhat

– Stay about the same

– Decrease somewhat

– Decrease strongly

– Don’t know

– No answer

• Quantitative nominal interest rate expectations ie,quantit : “What do you think, how
high will interest rates on saving accounts be on average over the next 12 months?”

– ... Percent

– Don’t know

– No answer

• Qualitative inflation expectations ∆πe,qualit : “How do you think prices in general will
develop over the next 12 months compared to the previous 12 months? They will”

– Increase more than before

– Increase at about the same rate

– Increase less strongly than before

– Stay about the same

– Fall

– Don’t know

– No answer
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• Quantitative inflation expectations πe,quantit : “How many percent do you think prices
in general will increase/decrease on average over the next 12 months?”

– ... Percent

– Don’t know

– No answer

Wordings for additional control variables:

• Qualitative inflation perceptions ∆πp,qualit : “How do you think prices in general have
developed over the past 12 months? They have”

– Increased strongly

– Increased moderately

– Increased slightly

– Stayed about the same

– Fallen

– Don’t know

– No answer

• Quantitative inflation perceptions πp,quantit : “How many percent do you think prices
in general have increased/decreased on average over the past 12 months?”

– ... Percent

– Don’t know

– No answer

• Qualitative business expectations ∆econe,qualit : “How do you think the economy in
Germany in general is going to develop over the next 12 months? It will”

– Improve considerably

– Improve somewhat

– Stay about the same

– Deteriorate somewhat

– Deteriorate considerably

– Don’t know

– No answer
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• Qualitative unemployment expectations ∆ue,qualit : “How do you think unemployment
in Germany in total is going to develop over the next 12 months? It will”

– Increase considerably

– Increase somewhat

– Stay about the same

– Drop somewhat

– Drop considerably

– Don’t know

– No answer

• Qualitative stock price expectations ∆stockse,qualit : “How do you think stock prices
in Germany in general are going to develop over the next 12 months? They will”

– Increase considerably

– Increase somewhat

– Stay about the same

– Fall somewhat

– Fall considerably

– Don’t know

– No answer

• Qualitative personal income expectations ∆incomee,qualit : “How do you think the eco-
nomic situation of your own household is going to develop over the next 12 months?
It will”

– Improve considerably

– Improve somewhat

– Stay about the same

– Deteriorate somewhat

– Deteriorate considerably

– Don’t know

– No answer

• News heard newsit: “In the recent months, have you heard or read about any positive
or negative business or economic news in general?”

– Yes, positive
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– Yes, negative

– Yes, both

– No, neither positive nor negative

– Don’t know

– No answer

• News categories open question: “If yes, what did you hear or read?”

– ...

– Don’t know

– No answer

• Financial risk attitude riskit: “When taking decisions on savings or financial invest-
ment, which of the following statements best describes your personal attitude?”

– I take considerable risks and want to gain very high profits

– I take above average risks and want to gain above average profits

– I take average risks and want to gain average profits

– I am not willing to take any financial risks

– Don’t know

– No answer
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7.4 Survey Question Wording, Bundesbank PHF Survey

The wording of the survey questions regarding current consumption ∆ccurrentit is as follows:

• “If you exclude financial investments: Would you say that the last 12 months’ expense
correspond to a normal year in terms of the total expenditures of your household?”

– Yes

– No

– Don’t know

– No answer

• “Were the expenditures higher or lower than in a normal year?”

– Higher

– Lower

– Don’t know

– No answer

Survey questions regarding saving, interest rate, and inflation expectations:

• Saving expectation ∆savingequal,it : “If you now compare the next twelve months with
the last two years: Will your household save or invest a larger, smaller or roughly
equivalent percentage of the disposable household income in total?”

– A larger percentage

– A smaller percentage

– An equivalent percentage

– Don’t know

– No answer

• Qualitative interest rate expectation ∆iequal,it : “What do you think, how will interest
rates change for your savings accounts over the next twelve months on average?”

– Increase significantly

– Increase somewhat

– Stay approximately the same

– Fall somewhat

– Fall significantly

– Don’t know
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– No answer

– Different

• Quantitative interest rate expectation iequal,it : “What do you think, how high will
interest rates in your savings accounts be over the next twelve months on average?”

– ... Percent

– Don’t know

– No answer

– Different

• Qualitative inflation expectation ∆πe,1yrqual,it : “What do you think, how will the general
price level change in the next twelve months?”

– Rise significantly

– Rise somewhat

– Stay approximately the same

– Fall somewhat

– Fall significantly

– Don’t know

– No answer

• Quantitative inflation expectation ∆πe,1yrquant,it : “What do you think, by what percent-
age will the general price level in the next 12 months?”

– ... Percent

– Don’t know

– No answer

Survey questions regarding further economic expectations:

• Qualitative real income expectation ∆real_incomeequal,it : “What do you think, will
the income of your household rise faster or slower in the next twelve months than
the cost of living or approximately as same as the cost of living”

– Will rise more than the cost of living

– Will rise about as much as the cost of living

– Will rise less than the cost of living

– Don’t know
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– No answer

• Qualitative tax expectation ∆taxe,1yrqual,it : “What do you think, how will taxes and
social security contributions change over the next twelve months?”

– Rise significantly

– Rise somewhat

– Stay approximately the same

– Fall somewhat

– Fall significantly

– Don’t know

– No answer

• Qualitative real estate price expectation ∆real_estate_priceequal,it : “What do you
think, how will real estate prices in your area change in the next twelve months?”

– Increase significantly

– Increase somewhat

– Stay approximately the same

– Fall somewhat

– Fall significantly

– Don’t know

– No answer

• Qualitative stock price expectation ∆stock_priceequal,it : “What do you think, how
will stocks in Germany perform over the next twelve months?”

– Increase significantly

– Increase somewhat

– Stay approximately the same

– Fall somewhat

– Fall significantly

– Don’t know

– No answer

Survey question regarding risk-taking and patience attitude:
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• “How do you view yourself: Are you in general a risk-taking person or do you try to
avoid risks?” Please use the numbers from 0 to 10: 0 means that you are "not at
all ready to take risks" and 10 means that you are "very willing to take risks"

• “How do you view yourself: Are you in general a person who is patient or do you
tend to be impatient?” Please use the numbers from 0 to 10: 0 means that you are
"very patient" and 10 means that you are "very impatient"

Survey questions regarding Unconstrained vs. Hand-to-mouth Consumers:

• “If you exclude financial investments: Would you say that the normal expenditures
of your household over the last twelve months were. . . ”

– Higher than the income of your household

– Approximately equal to the income

– Lower than the income of your household

– Don’t know

– No answer

• “I would now like to ask a few questions about the attitude of your household with
respect to saving: Which of the statements in the following list best describes the
saving patterns of your household?”

– We save a certain amount regularly, e.g. in a savings account, a savings agree-
ment, in stock or life insurance policy

– We save a little each month, we determine the amount, depending on the
financial situation.

– We save something if something is left to save.

– We do not save because there is no financial room to maneuver.

– We do not want to save.

– Don’t know

– No answer

Survey questions regarding Financial literacy:

• LITERACY - COMPOUND INTEREST EFFECT: “Let us assume you have a bal-
ance of e100 in your savings account. This balance bears interest at an annual rate
of 2%, and you leave it there for 5 years. What do you think: How high is your
balance after 5 years?”

– Higher than e102
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– Exactly e102

– Lower than e102

– Don’t know

– No answer

• LITERACY - INFLATION: “Let us assume that the interest paid on your savings
account is 1% per year and the inflation rate is 2% per year. What do you think:
After a year, will you be able to buy just as much, more or less than today with the
balance in your savings account?”

– More

– Just as much

– Less than today

– Don’t know

– No answer
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