&

EUROPEAN CENTRAL BANK

EUROSYSTEM

Working Paper Series

Bertrand Garbinti, Pierre Lamarche, \\ealth effect on Consumption
Charlélie Lecanu, Frédérique Savignac ) ) ..
during the sovereign debt crisis:
households heterogeneity

in the euro area

-

No 2357 / January 2020

Disclaimer: This paper should not be reported as representing the views of the European Central Bank
(ECB). The views expressed are those of the authors and do not necessarily reflect those of the ECB.



Household Finance and Consumption Network (HFCN)

This paper contains research conducted within the Household Finance and Consumption Network (HFCN). The HFCN consists of
survey specialists, statisticians and economists from the ECB, the national central banks of the Eurosystem and a number of national
statistical institutes.

The HFCN is chaired by loannis Ganoulis (ECB) and Oreste Tristani (ECB). Michael Haliassos (Goethe University Frankfurt), Tullio
Jappelli (University of Naples Federico II) and Arthur Kennickell act as external consultants, and Juha Honkkila (ECB) and Jiri Slacalek
(ECB) as Secretaries.

The HFCN collects household-level data on households’ finances and consumption in the euro area through a harmonised survey. The
HFCN aims at studying in depth the micro-level structural information on euro area households’ assets and liabilities. The objectives of
the network are:

1) understanding economic behaviour of individual households, developments in aggregate variables and the interactions
between the two;

2) evaluating the impact of shocks, policies and institutional changes on household portfolios and other variables;
3) understanding the implications of heterogeneity for aggregate variables;

4) estimating choices of different households and their reaction to economic shocks;

5) building and calibrating realistic economic models incorporating heterogeneous agents;

6) gaining insights into issues such as monetary policy transmission and financial stability.

The refereeing process of this paper has been co-ordinated by a team composed of Pirmin Fessler (Oesterreichische Nationalbank),
Michael Haliassos (Goethe University Frankfurt), Tullio Jappelli (University of Naples Federico Il), Juha Honkkila (ECB), Jiri Slacalek
(ECB), Federica Teppa (De Nederlandsche Bank) and Philip Vermeulen (ECB).

The paper is released in order to make the results of HFCN research generally available, in preliminary form, to encourage comments
and suggestions prior to final publication. The views expressed in the paper are the author’s own and do not necessarily reflect those of
the ESCB.

ECB Working Paper Series No 2357 / January 2020



Abstract
This paper studies the heterogeneity of the marginal propensity to consume out of wealth (MPC) both across and
within countries. We estimate the MPC based on a cross-country harmonized household level dataset which
combines surveys on wealth, income and consumption. We use panel regressions and an instrumental variable
approach. First, our panel-based MPC estimates are very similar to those obtained on aggregate data and show
substantial heterogeneity across countries. The wealth effect is coming both from housing and financial assets,
while the main asset channel varies between countries. Second, the MPC is higher for low-wealth households,
whatever the country. Third, we find some asymmetries across countries regarding the reaction to losses versus
gains. Fourth, higher MPC is obtained for the two main consumption expenditure categories. Fifth, we find
evidences that housing prices shock decreases consumption inequality while financial wealth shocks have a

limited effect on consumption inequality.

Classification: D12, E21, C21

Keywords: consumption, marginal propensity to consume out of wealth, policy distributive

effects, household surveys
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Non-technical summary

The wealth effect on consumption is one crucial channel for monetary policy
transmission. A growing literature shows that the marginal propensity to consume out of
wealth may differ across households depending on the type of the shocks, on households’
asset composition and indebtedness. This potential heterogeneity may have significant policy
implications especially regarding the effectiveness of monetary policy transmission as well as
their distributional consequences within a monetary union like the Euro area.

This paper studies the heterogeneity in the marginal propensity to consume out of
wealth both within and across five Euro area countries (Belgium, Cyprus, Germany, Spain
and Italy) over the period 2010-2014. Consequently, we cover a wide cross-country
heterogeneity in terms of country size and economic situations in the Euro area.' Indeed, there
was a huge cross-country heterogeneity in asset price developments over 2010-2014, a period
that we are able to cover with our microdata set.

We use an instrumented panel regression approach based on household level
information. It allows us to investigate various dimensions of heterogeneity in the marginal
propensity to consume out of wealth across households and across countries, as well as to deal
with the endogeneity issues arising from unobservable individual heterogeneity and savings
behaviours. We build a unique panel dataset combining individual data from wealth surveys
(Household Finance and Consumption Survey, ECB), income surveys (Survey on Income and
Living Conditions, Eurostat) and consumption surveys (Household Budget Surveys, National
Statistical Institutes).

First, we find significant marginal propensity to consume out of wealth that are in line

with macro-based estimates (Guerrieri and Mendicino, 2018; Slacalek 2009). The MPC out of

! This list of countries is driven by data constraints. Our empirical analysis is based on country-by country panel
regressions based on household level data. Overall, the GDP of these countries amounts to 60% of the Euro area
GDP in 2014. France (about 20% of Euro area GDP) is not included in this analysis, because there is no panel
component for France in the main data source we use (the wave 1 and wave 2 of the Household Finance and
Consumption Survey).
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wealth levels at 4.6 cents in Italy, meaning that one additional euro of wealth is associated
with 4.6 cents of additional annual consumption. The MPC is about 2.3 cents in Belgium, 1.6
cent in Spain, while it is small in Germany and in Cyprus (less than one cent). The wealth
effect on consumption is coming both from housing and financial assets in most countries,
while the main asset channel varies between countries. As an extension and robustness check,
we are able to account for permanent income in our analysis, and still find significant wealth
effects on consumption for all countries.

Second, the marginal propensity to consume out of wealth is higher for low-wealth
households than for the wealthy ones. Such a pattern is observed along the net wealth
distribution for all countries. This pattern remains unchanged when considering detailed
expenditures items instead of total non-durable consumption expenditure.

Third, we document differences across countries regarding the asymmetries in
consumption reaction. We find some evidences that MPC out of financial wealth losses are
larger than MPC out of financial wealth gains in Spain.

Fourth, we find significant wealth effects on most of the categories of consumption for
all countries. Higher MPC 1is obtained in all countries for the two main consumption
categories in terms of shares of total non-durable consumption which are also necessities
(“Housing, water, electricity, gas and other fuels” and “Food and non-alcoholic beverages”).
At the opposite, the wealth effect on “education” or on “restaurants and hotels” is not
statistically significant.

Fifth, we conduct a simple simulation exercise to assess the effect on consumption of
an exogenous shock on assets values. We find that housing prices shock decreases
consumption inequality while financial wealth shocks have a limited effect on consumption

inequality.
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1. Introduction

In a context of rising wealth and income inequalities, non-conventional monetary
policy measures that were implemented after the 2008 financial crisis raise new concerns
regarding monetary transmission mechanisms, and its heterogeneous effect across households
(Auclert, 2019; Coibion et al., 2017; Cloyne et al., 2018; Kaplan et al., 2018). The wealth
effect on consumption is one crucial channel for monetary policy transmission. A growing
literature shows that depending on the type of the shocks, on households’ asset composition
and indebtedness, the marginal propensity to consume out of wealth may differ across
households.” There is also an extensive literature based on aggregate data, and adopting a
cross-country perspective.” Much less is known about how these household level differences
in consumption reactions may vary across countries,”” while this potential cross-country
heterogeneity may have significant policy implications especially regarding the effectiveness
of monetary policy transmission as well as their distributional consequences within a
monetary union like the Euro area.

This paper studies the heterogeneity in the marginal propensity to consume out of
wealth both within and across five Euro area countries (Belgium, Cyprus, Germany, Spain

and Italy) over the period 2010-2014. We then cover a wide cross-country heterogeneity in

? See among others: Attanasio et al. 2009, Browning et al., 2013; Campbell and Cocco 2007; Christelis et al.,
2015, Disney et al. 2010; Mian et al. 2013, Fagereng et al., 2018; Fuster al., 2018.

3 There is an extensive literature estimating the wealth effect on consumption based on aggregate data (see
among others, Aron et al. (2012), Case et al. (2005), Carroll et al. (2011), Davis and Palumbo (2001), Guerrieri
and Mendicino (2018), Slacalek (2009) as well as Paiella (2009) or Cooper and Dynan (2016), for detailed
literature surveys). The marginal propensity to consume out wealth is estimated on average around 5 cents for
one dollar of additional wealth. Anglo-Saxon countries tend to exhibit larger MPC than Continental Europe.
These papers also shed light on differences in housing and financial wealth effects, which also varies across
countries.

* The existing micro-data based papers use country-specific data sources on consumption, wealth or on asset
prices which may differ in various dimensions making cross-country comparisons difficult. These differences
include: time periods, consumption measure or questions about hypothetical gains or losses, panel versus cross-
section data, household level versus local variations in wealth or in asset prices, type of the shocks, etc.

> Another recent strand of the literature estimates the marginal propensity to consume out of wealth or income
based on structural models which incorporate elements of microeconomic heterogeneity (Cf. Carroll et al., 2014;
Carroll et al., 2017; or Ampudia et al. 2018).
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terms of country size and economic situations in the Euro area.’ After the 2008 financial
crisis, the Euro area was facing the sovereign debt crisis over 2011-2012 which induced a
divergence in financing conditions according to several dimensions such as credit risks
(Gilchrist and Mojon, 2018; Lane, 2012), sovereign bond (Ehrmann and Fratzscher, 2017) or
corporate bonds (Horny et al., 2018). From 2012, series of non-conventional monetary policy
were implemented to ease euro area financial conditions and to foster economic recovery.
There was a huge cross-country heterogeneity in asset price developments over 2010-2014, a
period that we are able to cover with our microdata set. Cyprus, Spain and Italy were facing
large drops in some asset prices: in house prices, domestic shares, and government bonds (for
Spain), while in Belgium and Germany, all asset prices were increasing over the period (Table
1). Cyprus, Spain and Italy are also countries where consumption dropped, while it was
moderately increasing in Belgium and Germany. Such pattern may then partly reflect the
effect of wealth shocks on consumption. However, these countries also differ on wealth
inequality and household asset composition (see HFCN, 2016a), which is likely to induce

differences in consumption reactions to asset prices shocks.

[INSERT TABLE 1]

We estimate the marginal propensity to consume out of wealth for Belgium, Cyprus,
Germany, Spain, and Italy, using an instrumented panel regression approach based on
household level information. It allows us to investigate various dimensions of heterogeneity in
the marginal propensity to consume out of wealth across households and across countries, as

well as to deal with the endogeneity issues arising from unobservable individual heterogeneity

% This list of countries is driven by data constraints. Our empirical analysis is based on country-by country panel
regressions based on household level data. Overall, the GDP of these countries amounts to 60% of the Euro area
GDP in 2014. France (about 20% of Euro area GDP) is not included in this analysis, because there is no panel
component for France in the main data source we use (the wave 1 and wave 2 of the Household Finance and
Consumption Survey).
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and savings behaviours. To our knowledge, this paper is the first one to provide micro-based
estimates of the marginal propensity to consume out of wealth for several countries using a
harmonized household level approach in terms of data sources and empirical strategy.

We build a unique panel dataset combining individual data from wealth surveys
(Household Finance and Consumption Survey, ECB), income surveys (Survey on Income and
Living Conditions, Eurostat) and consumption surveys (Household Budget Surveys, National
Statistical Institutes). Our main data source is the Eurosystem Household Finance and
Consumption Survey which is a harmonized wealth survey for Euro area countries with a
panel component for some of them. It also includes some questions about consumption and
gross income. In order to measure total non-durable consumption and disposable income, we
perform statistical matching with two other household level data sources: the Household
Budget Surveys (for non-durable consumption) and the Survey on Income and Living
Conditions (for disposable income). We observe household level changes in wealth between
the years 2010 and 2014 for most of the countries.

Regarding the estimation strategy, we tackle endogeneity issues related to potential
omitted variables and to active saving/dissaving by using an instrumented panel regression
approach. Our instruments are based on aggregate asset prices developments and on
households’ asset composition. Within country, the instruments vary with household detailed
asset composition, which allows us to provide country-specific MPC estimates and to study
both housing and financial wealth effects.

Our main results are as follows.

First, we find significant marginal propensity to consume out of wealth that are in line
with macro-based estimates (Guerrieri and Mendicino, 2018; Slacalek 2009). The MPC out of
wealth levels at 4.6 cents in Italy, meaning that one additional euro of wealth is associated

with 4.6 cents of additional annual consumption. The MPC is about 2.3 cents in Belgium, 1.6
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cent in Spain, while it is small in Germany and in Cyprus (less than one cent). The wealth
effect on consumption is coming both from housing and financial assets in most countries,
while the main asset channel varies between countries. Concerning the estimation methods,
our results strongly advocate for using panel data with instrumented wealth shocks and not
using cross-sectional data, otherwise a downward bias is observed in the panel OLS estimates
for all countries. As an extension and a robustness check, we are able to account for
permanent income in our analysis, and still find significant wealth effects on consumption for
all countries.

Second, the marginal propensity to consume out of wealth is higher for low-wealth
households than for the wealthy ones. Such a pattern is observed along the net wealth
distribution for all countries. This pattern remains unchanged when considering detailed
expenditures items instead of total non-durable consumption expenditure.

Third, we document differences across countries regarding the asymmetries in
consumption reaction. In Cyprus, we obtain statistically significant coefficients for financial
wealth which are the same for losses and gains within wealth groups. It is not the case for
Spain: we find some evidences that MPC out of financial wealth losses are larger than MPC
out of financial wealth gains.

Fourth, using the detailed categories of non-durable consumption expenditures
provided by the Household Budget Surveys, we find significant wealth effects on most of the
categories of consumption for all countries. Higher MPC is obtained in all countries for the
two main consumption categories’ in terms of shares of total non-durable consumption which
are necessities (“Housing, water, electricity, gas and other fuels” and “Food and non-alcoholic
beverages™). At the opposite, the wealth effect on “education” or on “restaurants and hotels”

is not statistically significant.”

7 As defined by the Classification of individual consumption by purpose (COICOP).
¥ Except for Spain.
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Fifth, we conduct a simple simulation exercise’ to assess the effect on consumption of
an exogenous shock on assets values. We find that housing prices shock decreases
consumption inequality while financial wealth shocks have a limited effect on consumption

inequality.

This paper is organized as follows. Section 2 presents the data we use and Section 3
details our empirical strategy. The results are commented in Section 4. The results of the
simulation exercise of an asset price shock on consumption inequality are presented in Section

5. Section 6 concludes.

2. Wealth, consumption and income at the household level

2.1. Data sources

One main difficulty in the empirical literature is to rely on a household level dataset
including reliable information on consumption'’, wealth and income and allowing to identify
wealth shocks (Cooper and Dynan, 2016). Some papers use consumption surveys merged
with local housing prices (e.g., Attanasio et al. 2009, Campbell and Cocco 2007, Disney et al.
2010), reported changes in spending and reported wealth losses and gains (Christelis et al.
2015), administrative data about wealth and income that are also used to impute consumption
(Browning et al., 2013 and Di Maggio et al., 2018), survey questions about intended spending
under various scenarios (Fuster et al. 2018), or longitudinal wealth surveys including some
questions about consumption (Banks et al., 2013).

In order to investigate the heterogeneity in the MPC across and within countries,
household level and cross-country harmonized information on wealth, consumption and
income are required. To this aim, we combine wealth, consumption and income surveys. Our

main data source is the Eurosystem Household Finance and Consumption Survey which is a

? This exercise does not account for changes in household behaviors, or for general equilibrium effects.
' See Browning et al. (2014) on the measurement of household consumption expenditures based on micro-data.
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harmonized wealth survey for Euro area countries with a panel component for some of them.
In order to measure total non-durable consumption and disposable income, we perform
statistical matching with two other household level data sources: the Household Budget

Surveys and the Survey on Income and Living Conditions.

Wealth survey

Our main data source is the Household Finance and Consumption Survey (HFCS,
ECB) which is designed to measure the distribution and composition of household wealth in
Euro area countries (see HFCN, 2016b). The HFCS provides detailed household level
information on wealth (assets and debt), on the household composition and on demographics.
It also covers gross income and includes some questions on consumption (food at home, food
outside home). The survey methodology ensures country-representativeness and cross-country

comparability. A panel component is available for some countries.

Consumption measure

The measure of consumption is a crucial issue. While the HFCS only collects
information on some item expenditures without providing a measure of total non-durable
consumption, the Household Budget Surveys (HBS) provide the best available household
level information about consumption distribution. These surveys collect item expenditures by
asking households to fill in a highly-detailed diary, thereby providing precise and detailed
information on households’ consumption behaviors. Unfortunately, the HBS cannot be linked
with the HFCS as they do not survey the same sample of households. Nevertheless, we can
take advantage of the information on consumption collected in the HFCS to construct an
estimation of non-durable consumption based on the HBS: this procedure can be seen either

as imputation or statistical matching.

ECB Working Paper Series No 2357 / January 2020 10



Our matching strategy relies both on a regression and on a rank hot deck imputation to
better address potential measurement errors. First, we follow Skinner (1987) and Browning et
al. (2003) to estimate non-durable consumption: we estimate on HBS data'' an auxiliary
equation linking non-durable consumption with covariates such as food at home, food outside
home and other controls that are both available in the HBS and the HFCS.'? Then the
resulting regression coefficients estimates are used to predict the non-durable consumption of
the HFCS households (see Browning et al., 2014 for a justification of this method). Second,
we use this consumption estimate as an instrumental variable to implement statistical
matching between the HFCS and HBS data. Following D’Orazio et al. (2006), respondents in
the HFCS are matched with respondents in the HBS according to the rank of their estimated
consumption (rank hot-deck imputation).13 In other words, we relax the assumption that
consumption for non-durables is properly measured, while preserving the consumption
ranking across households. We stratify our rank hot-deck by tenure status and household
composition.'* This procedure allows to better reproduce the marginal distribution of
consumption for non-durable goods and services compared to the Skinner’s approach that is
also commonly used (See Table A3 in Appendix A and Figure A1l).

Using this rank hot-deck imputation based on HBS data, we are also able to break
down consumption into detailed items of the Classification of Individual Consumption by

Purpose (COICOP).

" Individual data from Household Budget Surveys are available from Eurostat. However, for the most recent
vintages, we access the data through the National Statistical Institutes of each country when available. The HBS
vintages we use are detailed in Table A4 in Appendix A.

'2 Browning et al. (2003) explain how only few recall questions on consumption in other purpose survey can be
used to impute total consumption using a consumption survey. Moreover, based on Italian data (Battistin et al.
(2003) show that food expenditure data are of comparable quality and informational content across the two
surveys (SHIW and HBS), once heaping, rounding and time averaging are properly accounted for.

"> We use the function implemented in the R package StatMatch (D’Orazio, 2017).

' More precisely, we allocate non-durable consumption measured in the HBS to HFCS households based on
their rank in the non-durable consumption distribution (and accounting for tenure status and household
composition).
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Disposable income

The HFCS provides only gross income, while accounting for taxes and transfers may
be a crucial issue for cross-country analysis. To tackle down this issue, we use the Survey on
Income and Living Conditions (SILC-Eurostat) which is specifically designed to measure
income components at the household level in the European Union. We then apply a rank hot
deck imputation to impute disposable income form the SILC to HFCS households. We use
gross income which is available in both sources to rank households according to their gross
income. Assuming that the household rank is the same in the gross and in the disposable
income distributions, we perform a rank hot deck imputation stratified by household

composition and tenure status, the same way we do it for consumption."’

2.2. Sample selection

We select the countries for which a panel component is available in the two first waves
of the HFCS and for which all necessary information is available (Belgium, Cyprus,
Germany, Spain, and Italy). For most of them Wave 1 refers to the year 2010 and Wave 2 to
the year 2014. '°

We select households where the reference person is aged between 25 and 75 years old
in wave 1 and perform some necessary cleaning on extreme values (see the detail in the Data
Appendix). In the end, our estimation sample includes from 812 households in Cyprus to

3,023 households in Spain. The comparison between the descriptive statistics for the main

"> We check the sensitivity of our estimations to the use of gross income (from the HFCS) versus disposable
income (resulting from the rank hot deck imputation using SILC). Overall our results are not dramatically
impacted in terms of cross-country comparisons (Table B.4 in Appendix B). Based on gross income, the MPC
estimates tend however to be larger at the mean. When considering heterogeneous MPC across the net wealth
distribution, there is no clear pattern as regards the percentiles which may explained such difference: in some
countries, the MPC is higher in given wealth percentiles with gross income than with disposable income, and
the other way around in other countries. Clearly, these differences rely on the link between gross and disposable
income which may call for an analysis of the redistributive system in each country. Such an analysis is far
beyond the scope of this paper.

19 See Table A.1 in the Data Appendix for the few differences across countries.
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variables based on the initial sample and the ones obtained after cleaning do not reveal crucial

differences (Table A2 in Appendix A).

2.3. Heterogeneity in wealth and consumption across and within countries

Our data are in line with well-known facts about the distributions of consumption,
wealth and income (Figure 1). There is substantial cross-country heterogeneity as regards net
wealth, income and consumption distributions. Wealth is far more unequally distributed than
income (e.g. Davies and Shorrocks, 1999), while the heterogeneity in non-durable

consumption is much more limited within countries.'’

[INSERT FIGURE 1]

There is also a huge heterogeneity within and across countries regarding net wealth
composition (Figure 2). In particular, the share of housing assets'® in total assets varies a great
deal across countries: on average housing wealth amounts to 77% of the total assets of
Spanish households while it accounts only for only 42% of German households’ total assets.
There are however some common patterns across countries. In bottom deciles, households’
assets are mostly financial assets (essentially sight accounts and saving accounts) and other
assets (durables), and debt amounts to a large share of total assets. The share of housing assets
in total assets tends to increase along the wealth distribution. At the very top, wealth

.. . . . 19
composition is much more diversified.

'7 See for instance Brindusa et al (2018) for Spain.

'8 Housing assets refers to household’s main residence and other real estate properties.

' The financial assets at the top of the distribution may be underestimated in this type of survey because of off
shore wealth or of a covering of the very top of the distribution that, despite the oversampling methods, could not
be precise enough (see (Bricker et al (2016), Vermeulen (2018) or Garbinti et al (2017) for a discussion and
other references)
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[INSERT FIGURE 2]

In all countries of our sample, we observe both households for whom net wealth
increased between Wave 1 and Wave 2 (39% in Italy to 57% in Germany) and other ones for
whom net wealth decreased (Figure 3). Such heterogeneity may partly reflect debt behaviors
and saving decisions over the period. When focusing only on the value of total assets (gross
wealth), we also observe gains and losses across households. However, these figures are

driven both by assets price developments and by saving behaviors.

[INSERT FIGURE 3]

To document the pure effect’® of asset price changes on household wealth, we
compute counterfactual wealth losses/gains at the household level based on the differences
between the value of the household total assets in Wave 1 and its simulated value considering
country specific aggregate prices developments between Wave 1 and Wave 2 displayed in
Table 1 (we use later this counterfactual changes in wealth as an instrument, see Section 3).
Heterogeneity within country in these counterfactual gains and losses thus reflects differences
in the households’ wealth composition. In order to compute the counterfactual gains/losses,
we decompose the household’s wealth into 8 types of assets defined according to the
associated aggregate prices (housing assets, deposits, governments bonds, non-financial
corporation’s bonds, financial corporation’s bonds, domestic shares, worldwide shares, and

other assets, see Table 1 and Table A5 in Appendix A).

2 The “pure” effect refers to changes in wealth related to prices developments and not related to
saving/dissaving decisions.
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The counterfactual gains/losses in wealth at the household level (ACW}) are defined

as:
ACW, = (1 Swh),_, — (BhaAwp), _, ()
where Aw/. is the actual wealth of category i owned at period 1 by household 4 and Sw} is the

simulated wealth component i for household % at period 2. It is simulated by applying the

asset price changes over the period:

i
i _ i Dt=2
SWht=y = AWp g * Pi_, (2)

with pi_, the price of the asset i at period 2, and p}_, the price of the asset i at period 1.
[INSERT TABLE 2]

Due to differences in portfolio and in assets prices movements, we observe
heterogeneous wealth shocks within and across countries (Table 2). The counterfactual
changes in wealth differ both in terms of sign and magnitude. In countries facing drop in some
assets prices (Cyprus, Spain and Italy, see Table 1), we observe both households facing losses
and other ones experiencing gains. For these countries, the average shock is negative, both for
the whole population as well as when considering separately wealthy people (above 70"
percentile of net wealth), and less wealthy ones (below the 70" percentile of net wealth).
High-wealth people face on average larger negative shocks in Italy (-8.9% versus -5.0% for
the low-wealth group) and in Spain (-18.1% versus -17.1% for the low-wealth group), while
in Cyprus the average shocks do not differ between high-wealth and low-wealth people (about
-9.5%). However, in Cyprus we observe both larger positive and negative shocks for low-
wealth people than for high-wealth people.

In Belgium and Germany, all asset prices have increased over the period (Table 1). On

average, in Germany, the size of the shocks does not differ among low-wealth and high-
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wealth people (+13.4%) while in Belgium high-wealth people were experiencing larger gains
(+8.8%) than low-wealth people (+7.8%).

These differences in wealth levels and composition, as well as the heterogeneity in
wealth shocks are likely to lead to differences in the marginal propensity to consume out of

wealth across and within countries.

3. Empirical strategy

Our estimation strategy is based on an instrumented panel regression approach. We are
thus able to control for individual unobserved heterogeneity that might vary systematically
across households and contaminate the true relationship between consumption and wealth
(Paiella, 2009; Disney et al. 2010). We consider a consumption function based on the life
cycle model where individuals use wealth accumulation to smooth consumption over their
life cycle. Current consumption is then proportional to total wealth (i.e. the sum of real non-
human wealth and real human wealth, the latter being defined as the present value of
expected future income)*'. Our baseline specification is:

Wh

C
% = Bo+ b 7., = + VZpt +en + Up; (3)
ht ht

Where Cp¢, Ypt and Wy ¢ stand respectively for consumption, disposable income and

wealth for a given household / at time ¢. Z, ; is a list of control variables (age and other
demographics) and e}, is the household fixed effect accounting for time invariant omitted
variables (such as risk and time preferences) and Up; is an error term. B, denotes the

marginal propensity to consume out of wealth (or wealth effect).

21 e . . . . .

Due to data limitations, our baseline specification does not account for changes in permanent income. We
investigate however the robustness of our result when a measure of permanent income is discussed in Section
4.3.
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Equation (3) is estimated country by country using the first differences estimator
(Equation 3°):

A = g AR 4 yAZ, + 09, (3)
Yn Yn

Where A is the first difference operator; Cp, , Yy, and W), stand respectively for consumption,

disposable income and wealth for a given household %, Z}, denotes a list of control variables

(age and age® of the reference person, whether the reference person is retired (Yes/No),
unemployed (Yes/No), and the household composition (number of adults and number of
children®®) and 9, an error term. Compared to estimates based on cross-sectional data, we are
thus able to account for the endogeneity issue arising from the time-invariant individual
heterogeneity.

There is however another endogeneity issue due to the fact that the household
consumption and wealth may be simultaneously driven by a common factor (simultaneity
bias), such as household expectations about future growth. To handle this problem, we adopt
an instrumental variable approach based on variations in aggregate asset prices (cf. Banks et
al., 2012, Bottazzi et al. 2017). We build simulated household wealth components in Wave 2
considering the detailed asset composition® in Wave 1 and applying aggregate prices growth
on each detailed wealth components between Wave 1 and Wave 2, as already considered in
Section 2.3 (see the details of the construction of the instruments in Appendix A.2). This
approach relies on the assumption that aggregate asset prices variations are exogenous at the
household level and mostly driven by the effect of the sovereign debt crisis and by non-

conventional monetary policy measures. Thus, the difference between the household total

22 This list of control variables includes the statistically significant variables we obtained after having tested a
larger number of control variables.

3 Ideally, one would use the household wealth composition before Wave 1. This is however not possible with
our dataset.
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assets value in Wave 1 and its simulated value in Wave 2 reflects these prices variations and
is not driven by saving decisions or portfolio reallocations over the period.
The first stage regression is as follows:

%= a0+2{=1aiA%+wAZh+,uh 4)
h h

. . cwi )
where A is the first difference operator, Ay—h stands for the changes in the counterfactual
h

value of the ith wealth components (divided by income) of the household 4. Z h,¢ 18 the list of

control variables previously defined and p; an error term.
The counterfactual change in the wealth to income ratio is based on the household’s
wealth decomposition into 8 types of assets defined in Section 1.3 and on the associated

aggregate prices. It is defined as:

cwi 8, swh 8, Aw}
A (Boai)  (Zafuh) 5)
h h t=2 h t=1

where Aw/. is the actual wealth of category i owned at period 1 by household / and Sw} is the
simulated wealth component i for household / at period 2, simulated by applying the asset
price changes over the period as previously defined by Equation 2. For robustness checks, we
also consider the HFCS total wealth broken down by 14 asset categories (instead of the 8
previous categories, i.e. we decompose real wealth into five assets and financial wealth into

nine assets, see Table A5 in Appendix A).

4. Results
4.1. Main results
Mean MPC by country
We find statistically significant estimates for the marginal propensity to consume out of

wealth (see Table 3). While most existing microdata based papers find low MPC based on
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individual data, we obtain a striking result based on our panel dataset: considering our
baseline regression (column 3), the MPC estimates are in line with the macro-based ones

(Guerrieri and Mendicino, 2018; Slacalek 2009). **

[INSERT TABLE 3]

According to our IV estimates, the MPC out of wealth levels at 4.6 cents in Italy,
meaning that one additional euro of wealth is associated with 4.6 cents of additional annual
consumption. The MPC is about 2.3 cents in Belgium, 1.6 cent in Spain, while it is small in
Germany and in Cyprus (less than one cent)™.

The F-statistic from the first stage is above the standard threshold in most cases
(except Spain in column 3, where it is however close to 10), and indicates that there is no
weak instrument issue (see also the detailed results from the first-stage regression, Table B.1
in Appendix B*®). The MPC estimates are not dramatically affected when considering a larger
number of instruments (Table 1, column 2). The first stage F-stat increases in some countries

(Spain, Belgium, and Germany), while it decreases for Cyprus.”” We compute the Andersen

* We check the sensitivity of our estimations to the use of gross income (from the HFCS) versus disposable
income (resulting from the rank hot deck imputation using SILC). Overall our results are not dramatically
impacted in terms of cross-country comparisons (Table B.4 in Appendix B). Based on gross income, the MPC
estimates tend however to be larger at the mean. When considering heterogeneous MPC across the net wealth
distribution, there is no clear pattern as regards the percentiles which may explained such difference: in some
countries, the MPC is higher in given wealth percentiles with gross income than with disposable income, and
the other way around in other countries. Clearly, these differences rely on the link between gross and disposable
income which may call for an analysis of the redistributive system in each country. Such an analysis is far
beyond the scope of this paper.

* It is even not statistically significant in Cyprus.

?% The instrument based on housing prices is significantly and positively correlated with the wealth to income
ratio for all countries. The correlation of the other instruments related to financial assets with the wealth to
income ratio varies across country. We find a significant negative correlation in Cyprus for the instrument based
on the interest rate on deposits while it is positive in Germany (and not statistically significant in the other
countries). The coefficient of the instrument based on corporate bonds is statistically significant and negative in
Germany and in Italy (and not statistically significant in other countries). One also finds a significant negative
correlation with financial bonds in Cyprus and a positive one in Germany. For cross-country comparison
purposes, we nevertheless decide to stick with the same list of instrumental variables for the five countries.

7 We also test for a reduced number of instruments. Considering one aggregated instrument for total wealth
instead of the assets decomposition does not dramatically affect the results (see Table B.5a. in Appendix B),
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and Rubin confidence interval, which is robust to weak instrument issues. It shows that
whatever the number of instruments, the average MPC is statistically significant.

This instrumental strategy seems to be crucial; otherwise a downward bias is observed
in the panel OLS estimates for all countries (Table 3, column 1). Our results strongly advocate
for using panel data with instrumented wealth shocks and not using cross-sectional data. In
Table 3 (columns 3 and 4), we also report OLS estimates based on cross-sectional regressions
for Wave 1 and Wave 2.%* These cross-sectional estimates are stable across waves; they are
statistically significant for Belgium, Spain and Italy; they are however far much lower than
the ones obtained with our IV panel regressions or than the macro-based ones from the

literature.

MPC out of financial and housing wealth

We investigate the MPC heterogeneity across asset types. For this purpose, we
distinguish between housing and financial assets (Table 4). According to our IV estimates, the
wealth effect on consumption is coming both from housing and financial assets in most
countrieszg, while the main asset channel varies between countries.

The marginal propensity to consume out of housing assets ranges from 1.1 in Cyprus
to 4.4 cents in Italy; the marginal propensity to consume out of financial wealth is not

statistically significant in Belgium while it reaches 16.4 cents in Italy.

[INSERT TABLE 4]

however, due to the lack of variability of this aggregated instrument, it deteriorates the first stage F-statistic in
some cases, especially for Belgium.

¥ Obviously, we are not able to estimate IV regression using the cross-sectional data, because our instruments
are based on the variations of wealth and asset prices between Wave 1 and Wave 2.

% The marginal propensity to consume out of financial assets is significant in Cyprus, Italy, Spain and Germany
(at the 10% level for this latter) and not significant in Belgium.
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We also report in Table 4 standard F-statistics from the first stage regressions as well
as the Sanderson-Windmeijer first stage F-statistics which are more appropriate with multiple
endogeneous variables (Sanderson and Windmeijer, 2016). Overall, these F-statistics do not
raise concerns about the weakness of the instruments. They are above the standard threshold
in all cases except for financial wealth in Italy and Spain and to a lesser extend for housing
wealth in Spain. As robustness tests, we also consider IV regressions with our 14 instruments
instead of the 8 used in the baseline (see Table B2 in Appendix B, Panel A). Our conclusions
are not affected. Only the estimated coefficient for financial wealth in Italy turns out to be not
statistically significant. *°

The main asset channel is not the same depending on the country. For instance, in
Cyprus, the financial wealth effect dominates the housing wealth effect, and the other way
around in Belgium or in Germany. This cross-country heterogeneity may be due to various
factors. First, it is worth noticing that there are sharp differences in house prices developments
over the studied period across country: Belgium and Germany experienced increases in house
prices (respectively + 7.0% and +10.0%), while in the other countries house prices were
sharply declining (-10.1% in Cyprus, -22.7% in Spain and -11.9% in Italy, cf. Table 1).
Asymmetries in households’ reaction to gains versus losses may explain part of this
heterogeneity. In Subsection 4.3, asymmetries in reaction to total wealth or financial wealth
shocks are further explored for the countries where we observed both households facing
losses and other ones experiencing gains over the period. Unfortunately, because the

counterfactual gains/losses in housing wealth are computed based on country-specific house

%0 Using 14 instruments instead of 8 instruments tends to deteriorate the F-statistics for Cyprus and Germany,
while it increases it for Spain and Belgium. When considering only two instruments by aggregating the
simulated values of financial assets on the one hand and the simulated values of real assets on the other hand, the
F-statistics becomes lower for all countries but Spain, and some estimated MPC turn out to be not statistically
significant. In particular in Italy, the statistical significance of the MPC out of housing and financial wealth
depends on the number of instruments: they are both statistically significant and positive when considering 8
assets and turn out to be non-statistically significant with two assets (for housing wealth) or 14 assets (for
financial assets), (Table B2 in Appendix B).
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prices’', we are not able to investigate asymmetries in consumption reaction to housing
wealth shocks.

Some papers suggest that the marginal propensity to consume out of wealth of liquid
assets net of debt should be higher than for illiquid financial assets (Muellbauer et al., 2016,
Chauvin and Muellbauer, 2018). We follow these papers and consider an alternative
regression where we split the financial wealth into net liquid assets (net of non-collateralized
debt) and illiquid financial assets, and control for housing wealth net of mortgage debt (Table
B.4 in Appendix B.). This regression confirms the previous results regarding the marginal
propensity to consume out of housing wealth. We find a statistically significant marginal
propensity to consume out of net liquid assets in Germany and in Italy and out of illiquid
financial assets in Cyprus. *> The high MPC obtained for illiquid financial assets in Cyprus
(30 cents) may reflect the very specific shocks households were facing, with both huge price

shocks (see Table 1) and uncertainty on their asset value (Brown et al., 2017).

The role of housing as collateral for mortgages could also lead to heterogeneous MPC
out of housing wealth: higher increases in housing prices, everything else being equal, may
relax financing constraints for households that have contracted mortgages.

This cross-country heterogeneity may also reflect differences in credit institutions: depending
on the legal and regulatory framework households may be able to borrow more or less (Bover
et al., 2016), and thus may be also more or less affected by housing prices. Institutional
differences affecting stock market participation and portfolio composition (such as pension
systems, cf. Arrondel et al., 2016 or financial literacy, cf. Lusardi and Mitchell, 2014) may
also induce differences in the marginal propensity to consume out of wealth. Although

interesting research avenues would be to investigate in a more detailed way these sources of

3! For instance, regional prices variations would be needed. Because there is no harmonized information on
households’ localization within country in the HFCS (for anonymization purpose), asymmetries in consumption
reaction to housing wealth cannot be further explored with our data.

32 At the 10% level for Italy and for Cyprus.
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cross-country heterogeneity, we are not able to do so in this paper given the limited number of

countries in our sample.

4.2.Heterogeneity across the net wealth distribution

From a theoretical point of view, uncertainty about wealth and income as well as
liquidity constraints may lead the marginal propensity to consume out of wealth to decline as
wealth or income increase (Carroll and Kimball, 1996, 2006).” Some papers provide
evidence of higher MPC for low-wealth households considering transitory income shocks
(Carroll et al., 2014; Carroll et al. 2017), fiscal stimulus (Jappelli and Pistaferri, 2014) or asset
return shocks (Ampudia et al., 2018; Di Maggio et al. 2018). In order to investigate such
heterogeneity across the net wealth distribution, we consider a more flexible specification
where we allow the MPC to vary across the net wealth distribution. Starting from equation
(3’), we introduce an index function I,{ reflecting that household / belongs to the j net wealth
group in wave 1; and we interact it with the wealth to income ratio.

We estimate the following regression:
c W j
At= B BIATE* Iy +YAZy + O (6)
Where A is the first difference operator; C n,» Yp and Wy, stand respectively for consumption,

disposable income and wealth for a given household 4, Z}, denotes the list of control variables

already considered in equation (3’), and ¥, is an error term. ﬁlj denotes the propensity to
consume out of wealth for the j’h wealth group. We consider four wealth groups on the basis

of the net wealth percentiles in Wave 1 defined within country: below median net wealth, 50™

33 Age is another source of MPC heterogeneity pointed out in structural life-cycle models (see Carroll et al.,
2017). We find some evidence of age dependence: in Germany and Spain, the marginal propensity to consume
out of wealth is significantly higher for younger people. Such a result is in line with the findings of Fagereng et
al. (2018) on Norwegian data and with life-cycle models considering the existence of borrowing constraints and
realistic earning profiles. For the other countries, we do not find significant differences across ages (see Table
B.7 in Appendix B).
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to 69™ percentiles, 70™ to 89™ percentiles and the top ten percentiles. The results of the IV
regressions are presented in Table 5.>* We consider in turn the total assets decomposition into

8 categories (baseline) or into 14 categories.>

[INSERT TABLE 5]

Our results show that the marginal propensity to consume out of wealth is higher for low-
wealth people than for the wealthy ones. Such a pattern is observed for all countries, even if
for some wealth groups the MPC turns out to be not statistically significant (below median
wealth in Germany, and it is statistically significant only at the 10% level for the top wealth
group in Cyprus). For instance in Belgium, , the marginal propensity to consume out of
wealth decreases from 4.9 to 6.5 cents for people below median net wealth to 1.2 to 1.5 cents
for people in the top ten net wealth deciles. For Italy, we find that the MPC decreases from
6.4 cents in bottom deciles to 2.4 cents in the upper tail of net wealth distribution. Such results
are in line with Jappelli and Pistaferri (2014) that show that the average MPC declines sharply
with cash-on-hand.

The standard first-stage F-Statistics and the Sanderson-Windmeijer ones indicate that the
strength of the instrument varies depending on the country and on the wealth group. In
particular, we observe a weaker correlation in Cyprus (except in the top ten percentiles), in
Belgium, in top percentiles in Spain and Italy and to a lesser extent in bottom percentiles in

Gerrnany.36

3 OLS estimates are available in Appendix B (Table B.3).

% We then interact our instruments with each of these 4 wealth groups, which lead to 8*4=32 instruments or to
14*4=56 instruments.

3% As robustness tests, we also consider summing up the detailed simulated assets values into one instrumental
variable for each wealth groups. The results are not dramatically impacted, even if it tends to deteriorate the
correlation between the instruments and the endogenous explanatory variable (see Table B.6b. in Appendix B).
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4.3. Accounting for changes in permanent income
Following the Permanent income/life-cycle hypothesis, consumption should also be affected
by permanent income shocks. Based on our data, it is not possible to build a measure of
permanent income based on income spells. However, similarly to the SCF, the HFCS does ask
whether household’s income over the last 12 months was unusally high or low compared to
what is expected in a "normal" year, or whether it was about normal. In order to check
whether our main results regarding the wealth effect on consumption hold when accounting
for permanent income shocks, we follow Carroll (2000) and restrict the analysis to the
subsample of households who reported that their income was about normal, both in wave 1
and in wave 2. Note that this income may differ in wave 1 and in wave 2, if the households
faced a permanent income shock in between. Given that we estimate a first difference
equation, it leads us to estimate equation (3’) on the subsample of households who reported
that their income was about normal, both in wave 1 and in wave 2. These households account
for about one third of the initial estimation sample (in Cyprus and in Spain), more than 40%

in Germany and to about 70% in Belgium and in Italy.

[INSERT TABLE 6]

Overall, these results confirm the significant wealth effects on consumption already obtained
for the five countries without accounting for permanent income shocks. In other words, during
the sovereign debt crisis households in these euro area countries experienced wealth shocks,
in addition to permanent income shocks, which led them to adapt their consumption. In most
cases, the confidence intervals do not allow to conclude to statistical differences in the
marginal propensity to consume out of wealth with or without accounting for permanent

income shocks. This is however not the case for Italy where we find a significantly lower
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marginal propensity to consume out of wealth when accounting for permanent income shocks
(2.8 cents, Table 6) compared with the one obtained without accounting for permanent
income shocks (4.6 cents, Table 3, column 3). This result holds also when disaggregating total
wealth into housing and financial wealth. It is then in line with Rodano and Rondinelli (2014)
who find that during the sovereign debt crisis Italian households where hit by a severe
negative permanent income shock. Our results show that, even when accounting for this

permanent income shocks, wealth effects on consumption remain significant for Italy.

4.4. Heterogeneity depending on the type of the wealth shocks

There are some papers studying the asymmetric reactions of consumption to transitory
income shocks (Bunn et al. 2018; Christelis et al. 2017) and showing that consumption reacts
more to negative shocks than to positive ones. There is less evidence regarding the
asymmetric effects of wealth shocks. Based on aggregate data, Aspergis and Miller (2006)
find evidence that stock-market value affects consumption asymmetrically showing that,
negative news on the stock market affect more consumption than positive ones. We take
advantage of differences in households’ wealth composition and in assets prices developments
to investigate whether the type of wealth shocks (gains or losses) induces some heterogeneity
in the marginal propensity to consume out of wealth. Such an analysis can only be conducted
for the three countries (Cyprus, Spain, and Italy) where we observe both households having
faced losses while other ones have experienced gains (see Table 2). As already considered in
Section 2.3, we define a wealth loss (resp. a wealth gain) for a given household when we
observe a negative (resp. a positive) counterfactual change in its wealth considering his asset
composition in Wave 1 and the aggregate asset prices developments at the country level

between Wave 1 and Wave 2 (see Equation 1 and Equation 2). Using the counterfactual
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losses/gains instead of the actual ones allows us to focus only on the effect of exogeneous
price variations and thus to avoid any endogeneity issue related to active saving/dissaving
decisions.

We then estimate separately for households facing losses and for those experiencing wealth
gains a regression like Equation (6), which allows us to account for heterogeneous marginal
propensity to consume out of wealth across the net wealth distribution. For parsimony
reasons, we now consider only two wealth groups: the “high wealth” (including and above the
70™ percentile) and the “low-wealth” (below the 70" percentile) which is the reference group.

We consider in turn total wealth shocks and financial wealth shocks (Table 7).

[INSERT TABLE 7]

First, we confirm the decreasing marginal propensity to consume out of wealth along the
net wealth distribution, that was already observed without disentangling positive and negative
shocks (Table 5). For instance, among households facing losses in Cyprus, the MPC out of
wealth for the low-wealth people is 2.8 euros. The specific-coefficient for high wealth people
is -2.4 euros, meaning that the overall MPC for the high wealth group is only about 40 cents.
Such a pattern is also obtained for Spain and Italy, both for total wealth and for financial
wealth (when statistically significant) as well as for households experiencing gains.

Second, we find some differences across countries regarding the asymmetries in
consumption reaction. In Cyprus, we obtain statistically significant coefficients for financial
wealth which are the same for losses and gains within wealth groups. It is not the case for
Spain: we find some evidences that MPC out of financial wealth losses are larger than MPC

out of financial wealth gains.
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4.5. Heterogeneity by consumption items

Our original dataset allows us to investigate which categories of non-durable
consumption expenditures are the more affected by the wealth effect. We rely on the
classification of individual consumption by purpose (COICOP — 2 digits) to estimate the
average MPC out each consumption category. Table 8a shows the estimated average MPC for
each consumption category together with the average share of each consumption category in

total non-durable consumption at the country level.

[INSERT TABLE 8a]

Overall, we find significant wealth effects on most of the categories of consumption
for all countries. Moreover, the weighted MPC on non-durable consumption which is simply
computed from the MPC estimated for the detailed categories of consumption and the share of
each category of consumption expenditure (last column of Table 8a) are in line with the ones
directly estimated on total non-durable consumption (between 3 and 5 cents).

Higher MPC is obtained for the two main consumption categories which are
necessities. The share of “Housing, water, electricity, gas and other fuels” in non-durable
consumption amounts to 19% in Belgium to 34% in Italy and the MPC for this category is
higher than 0.7 cents for all countries (0.78 cents in Germany to 2.94 cents in Italy). “Food
and non-alcoholic beverages” represents more than 10% of total non-durable consumption
(from 13% in Germany to 22% in Italy), and the associated MPC ranges between 0.18 cent in
Germany and 1.73 cent in Italy. At the opposite, the wealth effect for the other goods which
are luxuries is limited: for instance, the wealth effect on “education” or on “restaurants and
hotels” is statistically significant only for Spain (and in Italy at the 10% level for education)

and is less than 0.1 cent.
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In Table 8b, we allow the MPC to vary across the net wealth distribution by estimating
Equation 5 for each category of consumption expenditure. The first-stage estimate is then
similar to the one discussed in the Sub-section 4.2. These estimates confirm the decreasing
pattern of the marginal propensity to consume out of wealth along the net wealth distribution
for the detailed category of consumption expenditures especially when statistically significant
estimates are obtained i.e. for “Food and non-alcoholic beverage”, “Housing, water,
electricity, gas and other fuels”. These results are clearly in line with the Engel curve
prediction for necessities, with higher MPCs for less affluent households.

[INSERT Table 8b]

5. Wealth and consumption inequalities

Based on our estimates, we investigate how heterogeneous MPC and wealth inequality would
affect consumption inequality. We conduct a simple simulation exercise®’ to assess the effect
of an exogenous shock on assets values on consumption. We consider in turn a 10% increase
in deposits, in shares or in housing assets at the household level; and we report in Table 9,
how it affects wealth and consumption distributions at the country level, applying for the

latter the MPC estimates by country and by wealth groups (reported in Table 5).

[INSERT TABLE 9]

Overall we find that a housing prices shock decreases consumption inequality while financial
wealth shocks have a limited effect on consumption inequality.
The effect of financial shocks is however not the same according to the considered financial

asset. A 10% value shock on deposits tends to decrease wealth inequality, due to the larger

37 This exercise does not account for changes in household behaviors, or for general equilibrium effects. It
provides however useful insights on the transmission of wealth inequality on consumption inequality through the
wealth effect on consumption.
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share of deposits in total net wealth for households in bottom deciles. Less wealth inequality
combined with the decreasing MPC across the net wealth distribution also lowers
consumption inequality. By contrast, a 10% rise in shares values (which are more
concentrated among rich people) slightly increase wealth inequality. However, due to lower
MPC for wealthy people, the effect is very limited on consumption inequality.

A 10% rise in housing prices has a larger impact on both wealth and consumption
inequalities. All inequality indicators for net wealth and consumption inequalities decrease
within the five countries. Such an effect is explained by the fact that housing assets amount to
a large share of household total assets for many households, in particular for middle-classes
households (Figure 2), who also exhibit higher MPC out of wealth than high-wealth people.
There is however some cross-country heterogeneity. In particular, the effect of housing prices
on consumption inequality in far much limited in Germany than in the other countries due to
the lower homeownership rate.”® As previously stated, this simulation exercise is very simple
and does not account for changes in households’ behavior. In particular, the overall effect of
housing prices on inequality may be ambiguous because higher housing prices also reduce

the probability for poor people to become homeowners.

6. Conclusion

Using a unique household level panel dataset, we investigate various dimensions of
heterogeneity in the marginal propensity to consume out of wealth across households and
across five Euro area countries. We draw on household level changes in wealth that occurred
between the years 2010 and 2014, when the Euro area was facing the sovereign debt crisis
and its consequences. Endogeneity issues related to omitted variables and to active

saving/dissaving are tackled by using an instrumented panel regression approach. Our

3% 44% for Germany while it ranges between 70% (Belgium) and 83% (Spain) for the other countries
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instruments are based on aggregate price developments and on households’ asset
composition.

Our results highlight various elements of heterogeneity in the wealth-consumption
transmission channel. With our instrumental variable strategy, we find average MPC that are
in line with macro-based estimates and which vary from 4.6 cents in Italy to less than one
cent in Cyprus and Germany. For all countries we find higher MPC for low-wealth people
than for the wealthy ones. While we also find significant wealth effect on consumption on
most of the detailed categories of non-durable consumption expenditures, higher MPC are
obtained in all countries for the two main consumption categories (in terms of share of total
non-durable consumption). We also find some asymmetries across countries regarding the
reaction to losses versus gains: while there are no differences in Cyprus, we find some
evidence in Spain that MPC out of financial losses are larger than MPC out of financial gains.

Finally, we conduct a simple simulation exercise to assess how heterogeneous MPC and
wealth inequality shape consumption inequality. We find evidences that housing prices shock
decreases consumption inequality while financial wealth shocks have a limited effect on
consumption inequality. Here again, there is some cross-country heterogeneity. In particular,
the effect of housing prices on consumption inequality in far much limited in Germany than
in the other countries due to the lower German homeownership rate.

From a methodological point of view, our results strongly advocate for using panel dataset
with instrumented wealth shocks rather than cross-sectional data, since the latter shows a
downward bias in the estimates. Developing the collect of household level information on
wealth and consumption in a panel setup would be therefore very fruitful for future research.
In particular, with a longer time-period and more countries in the sample, it would be possible
to investigate the sources of the cross-country heterogeneity (such as differences in tax

regimes, social security systems, functioning of credit markets, etc.).
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Figure 1. The distributions of net wealth, non-durable consumption and disposable

income (median, Q1, Q3, P10, P90)
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Figures computed on the estimation sample. Sources: HFCS, SILC and HBS. Weighted statistics. P90 for net
wealth (res. Gross wealth) in Cyprus amounts to 1,669,241 euros (resp. 1,777,267 euros).
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Figure 2. Heterogeneity in assets composition and in debt across countries and by net
wealth decile (% of total assets)
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The vertical axis is limited to - 60%. The percentage of debt in total assets for the first net wealth decile (D1)
amounts to 460% in Belgium, 200% in Cyprus, 447% in Germany and 129% in Spain. Figures based on the
wave 1 of the HFCS and computed on the estimation sample.

Financial wealth: all financial assets owned by the household (sight accounts, saving accounts, mutual funds,
bonds, non-self-employment private business, shares, managed accounts, private lending, voluntary pension
plans or whole life insurance contracts, and ‘other’ financial assets).

Other assets: houschold's vehicles, valuables, and the value of self-employment businesses. Debt: all types of
debts (mortgages and non-collateralized debt).
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Figure 3. Distribution of the changes in net wealth, non-durable consumption and
disposable income between wave 1 and wave 2 (median, Q1, Q3, P10, P90)
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Distributions of the differences between the value of net wealth (non-durable consumption or disposable income)
in wave 2 and in wave 1 at the household level. Values are adjusted for inflation between wave 1 and wave 2.
Weighted statics based on the estimation sample. P10 for net wealth (resp. gross wealth) in Cyprus is -889,976
euros (resp. -814,945 euros).
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Table 8.a. Estimated average MPC by category of consumption expenditure (IV
estimates) and share of each category of consumption expenditures in total non-durable
consumption

Alcoholi H ing, water,
Food and non- conotic Clothing and ou'5|.ng water
R beverages, tobacco electricity, gas and
alcoholic beverages . footwear
and narcotics other fuels
MPC Share MPC Share MPC Share MPC Share
Belgium 0.0036 ***  14% 0.0004 2% 0.0014 *** 1% 0.0087 *** 29%
Germany 0.0018 ***  13% 0.0002 * 2% 0.0004 1% 0.0078 *** 32%
Spain 0.0033 ***  17% 0.0004 *** 2% 0.0007 *** 5% 0.0080 *** 33%
Italy 0.0173 ***  22% 0.0020 *** 2% 0.0028 ** 6% 0.0294 *** 34%
Furnishings,
household
equipment and Health Transport Communication
routine household
maintenance
MPC Share MPC Share MPC Share MPC Share
Belgium 0.0011 6% 0.0011 *** 5% 0.0059 *** 12% 0.0009 *** 3%
Germany 0.0006 * 4% 0.0004 *** 4% 0.0039 * 12% 0.0005 *** 3%
Spain 0.0005 ** 1% 0.0007 ** 3% 0.0012 ** 10% 0.0005 *** 3%
Italy 0.0039 ** 1% 0.0034 * 3% 0.0035 ** 10% 0.0023 *** 2%
Recreation and Education Restaurants and Miscellaneous goods
culture hotels and services
MPC Share MPC Share MPC Share MPC Share
Belgium 0.0021 ** 8% 0.0001 0% 0.0011 6% 0.0035 *** 6%
Germany 0.0018 ***  10% 0.0000 1% 0.0006 5% 0.0009 * 5%
Spain 0.0005 *** 6% 0.0001 ** 1% 0.0008 *** 8% 0.0010 * 8%
Italy 0.0081 *** 5% 0.0003 * 1% 0.0007 1% 0.0052 *** 4%
Total non
F-stats # obs durable
consumption
Weighted
MPC Share
Belgium 12.83 845 0.05 100%
Germany 88.68 1,776 0.04 100%
Spain 9.38 3,023 0.03 100%
Italy 33.62 2,356 0.04 100%

Estimated MPC (IV estimates — instruments based on the 8 assets decomposition). Statistically significant at
*k%]19%, **5% and *10%. Control variables: changes between wave 2 and wave 1 in age and age? of the reference
person, employment status (whether the reference person is retired (Yes/No), unemployed (Yes/No)), and
household composition (number of adults and number of children).

Share is the average share of each category of consumption expenditure by country (computed on wave 1).
Weighted MPC (total non-durable consumption) is the sum of the estimated MPC multiplied by the share of the
category by country on all categories of consumption expenditure.

Fstat: standard F statistics from the first-stage regressions.
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Table 9. Simulation exercise: price shock on wealth and consumption inequalities

Before shock (euros) i After Sh?Ck (%) X
With a 10% increase in
Deposits Shares Housing wealth
Consumption Net wealth Consumption Netwealth Consumption Net wealth Consumption Net wealth
Mean 27,959 394,124 0.59% 1.22% 0.05% 0.17% 4.07% 6.97%
Median 25,092 261,663 0.54% 2.48% 0.00% 0.00% 5.07% 10.26%
Belgium  Share Top10/Share B50 0.72 2.67 -1.73% -0.85% -0.06% 0.32% -3.55% -6.18%
Gini 0.28 0.54 -0.41% 0.09% -0.05% 0.09% -2.55% -1.42%
Theil 0.15 0.89 -0.95% 1.43% -0.10% 0.51% -5.92% -5.01%
Mean Top10/Mean B50 3.62 13.40 -0.43% -0.25% -0.06% 0.32% -3.46% -3.42%
Mean 27,718 722,385 0.17% 0.42% 0.03% 0.12% 3.29% 7.89%
Median 24,179 326,477 0.28% 0.00% 0.00% 0.01% 4.02% 11.98%
Cyprus  Share Top10/Share B50 0.79 5.47 0.16% -0.32% 0.00% 0.04% -3.10% -5.33%
Gini 031 0.65 -0.11% -0.08% 0.00% 0.01% -2.47% -1.07%
Theil 0.18 1.55 -0.27% -0.22% 0.02% -0.01% -5.38% -4.05%
Mean Top10/Mean B50 4.03 28.06 -0.11% -0.37% 0.00% 0.04% -3.24% -4.57%
Mean 24,644 244,307 0.27% 1.00% 0.03% 0.19% 1.52% 7.27%
Median 21,246 80,400 0.27% 2.74% 0.00% 0.75% 1.19% 10.95%
Germany Share Top10/Share B50 0.75 12.98 -0.06% -2.75% 0.15% -0.01% -1.22% -3.16%
Gini 0.29 0.73 -0.21% -0.34% 0.00% 0.01% -0.70% -0.52%
Theil 0.18 4.50 -0.49% -1.65% 0.00% -0.13% -1.93% -2.89%
Mean Top10/Mean B50 3.77 65.17 -0.23% -3.12% 0.04% 0.02% -0.81% -2.70%
Mean 21,456 310,424 0.28% 0.63% 0.02% 0.08% 4.36% 8.70%
Median 18,659 200,375 0.44% 0.81% 0.00% 0.00% 4.71% 10.68%
Spain Share Top10/Share B50 0.84 2.64 -0.25% -0.30% 0.02% 0.07% -4.79% -5.02%
Gini 0.32 0.54 -0.18% -0.04% 0.00% 0.03% -3.53% -1.62%
Theil 0.20 1.12 -0.42% -0.22% 0.01% 0.27% -7.09% -4.90%
Mean Top10/Mean B50 4.23 13.21 -0.29% -0.15% -0.01% 0.13% -4.81% -4.95%
Mean 23,058 263,050 0.27% 0.48% 0.02% 0.04% 4.06% 8.08%
Median 19,383 187,093 0.47% 0.50% 0.00% 0.00% 6.42% 8.37%
Italy Share Top10/Share B50 0.84 3.09 0.24% -0.94% -0.01% 0.01% -3.21% -0.80%
Gini 0.32 0.56 -0.18% -0.16% -0.01% 0.01% -2.99% -0.19%
Theil 0.20 0.95 -0.37% -0.60% -0.01% 0.01% -6.13% -2.81%
Mean Top10/Mean B50 4.24 15.48 -0.08% -0.45% -0.01% 0.01% -3.88% -0.58%

The estimated mean for non-durable consumption in Belgium in Wave 1 is 27,959, euros. When increasing by
10% the value of deposits at the household level, mean net wealth increases by 1.22% and the predicted mean
value of consumption by 0.59%. To compute this effect, we take the estimated value of consumption and add the
increase in consumption as estimated by our empirical model (Table 5, specification with 8 instruments).

ECB Working Paper Series No 2357 / January 2020 46



References

Ampudia M., Cooper R., Le Blanc J., Zhu G., 2018. MPC Heterogeneity in Europe:
Sources and Policy Implications. NBER Working Papers 25082.

Apergis, N., Miller S. M., 2006. Consumption asymmetry and the stock market: Empirical
evidence. Economics Letters, Elsevier, vol. 93(3), 337-342.

Aron, J., Duca J. V., Muellbauer J., Murata K. and Murphy A., 2012. Credit, housing
collateral and consumption: Evidence from the UK, Japan and the US. Review of Income and
Wealth 58 (3), 397-423.

Arrondel L., Bartiloro L., Fessler P., Lindner P., Mathi T.Y., Rampazzi C., Schmidt T.,
Schiirz M., Vermeulen P., 2016. How Do Households Allocate Their Assets? Stylized Facts
from the Eurosystem Household Finance and Consumption Survey. International Journal of
Central Banking, 12(2), 129-220.

Attanasio, O., Blow L., Hamilton R. and Leicester A., 2009. Booms and busts:
consumption, house prices and expectations. Economica 76(301), 20-50.

Auclert A., 2019. Monetary Policy and the Redistribution Channel. American Economic
Review, 109(6), 2333-2367. .

Banks J., Crawford R., Crossley T. F., Emmerson C., 2013. Financial Crisis Wealth
Losses and Responses among Older Households in England. Fiscal Studies, Institute for
Fiscal Studies, vol. 34(2), 231-254.

Battistin E., Miniaci R., Weber G. 2003. What Do We Learn from Recall Consumption
Data?, Journal of Human Resources, 38, issue 2.

Bottazzi R., Trucchi S., Wakefield M., 2017. Wealth Effects and the Consumption of Italian
Households in the Great Recession. Working Papers, Dipartimento Scienze Economiche,

Universita' di Bologna.

ECB Working Paper Series No 2357 / January 2020 47


https://ideas.repec.org/a/eee/ecolet/v93y2006i3p337-342.html
https://ideas.repec.org/a/eee/ecolet/v93y2006i3p337-342.html
https://ideas.repec.org/s/eee/ecolet.html
https://econpapers.repec.org/RAS/pbo502.htm
https://econpapers.repec.org/RAS/ptr319.htm

Bover O., Casado J.M., Costa S., Du Caju P., McCarthy Y., Sierminska E., Tzamourani
P., Villanueva E., Zavadil T., 2016. The Distribution of Debt across Euro-Area Countries:
The Role of Individual Characteristics, Institutions, and Credit Conditions. International
Journal of Central Banking, vol. 12(2), 71-128.

Bricker J., Henriques A.M, Krimmel J.A, Sabelhaus, J.E, 2016. Measuring Income and
Wealth at the Top Using Administrative and Survey Data, Brookings Papers on Economic
Activity, 47(1), 261-331.

Brindusa A., Basso H., Bover O., Casado J. M., Hospido L., Izquierdo M., Kataryniuk
L.A., Lacuesta A., Montero J.M., Vozmediano E. 2018. Income, consumption and wealth
inequality in Spain. SERIEs: Journal of the Spanish Economic Association, Springer;Spanish
Economic Association, vol. 9(4), pages 351-387, November

Brown M., Evangelou I, Stix H., 2017. Banking Crises, Bail-ins and Money Holdings,
Working Papers 2017-2, Central Bank of Cyprus.

Browning M., Crossley T., Weber G., 2003. Asking consumption questions in general
purpose surveys. Economic Journal, 113(491), F540-F567.

Browning M., Crossley T., Winter J., 2014. The Measurement of Household Consumption
Expenditures. Annual Review of Economics, Annual Reviews, vol. 6(1), p. 475-501.
Browning M., Gortz M. and Leth-Petersen S., 2013. Housing wealth and consumption: a
micro panel study. Economic Journal, 123, 401-428.

Bunn P., Le Roux J., Reinold K., Surico P., 2018. The consumption response to positive
and negative income shocks, Journal of Monetary Economics, vol 96, 1-15.

Campbell J. Y. and Cocco J., 2007. How do house prices affect consumption? Evidence
from micro data. Journal of Monetary Economics, 54(3), 591-621.

Carroll C., 2000. Why do the rich save so much? . in Does the Atlas shrug? The economic

consequences of taxing the rich, Ed. J.B. Slemrod, Harvard University Press.

ECB Working Paper Series No 2357 / January 2020 48


https://ideas.repec.org/a/ijc/ijcjou/y2016q2a3.html
https://ideas.repec.org/a/ijc/ijcjou/y2016q2a3.html
https://ideas.repec.org/s/ijc/ijcjou.html
https://ideas.repec.org/s/ijc/ijcjou.html
https://ideas.repec.org/p/cyb/wpaper/2017-2.html
https://ideas.repec.org/s/cyb/wpaper.html
https://www.sciencedirect.com/science/article/pii/S0304393217301411#!
https://www.sciencedirect.com/science/article/pii/S0304393217301411#!
https://www.sciencedirect.com/science/article/pii/S0304393217301411#!
https://www.sciencedirect.com/science/article/pii/S0304393217301411#!

Carroll, C., Kimball, M., 1996. On the concavity of the consumption function.
Econometrica, 64(4), 981-992.

Carroll C., Kimball M., 2006. Precautionary Saving and Precautionary Wealth, Economics
Working Paper Archive 530, The Johns Hopkins University, Department of Economics.
Carroll, C. D., Otsuka M., Slacalek J., 2011. How large are housing and financial wealth
effects? A new approach. Journal of Money, Credit and Banking, 43(1), 55-79.

Carroll C., Slacalek J., Tokuoka K., 2014. The Distribution of Wealth and the MPC:
Implications of New European Data. American Economic Review, vol. 104(5), 107-111.
Carroll C., Slacalek J., Tokuoka K., White M., 2017. The distribution of wealth and the
marginal propensity to consume. Quantitative Economics, Econometric Society, vol. 8(3),
977-1020.

Case, K., Quigley J., Shiller R., 2005. Comparing Wealth Effects: The Stock Market Versus
the Housing Market, Advances in Macroeconomics, 5 (1), 1-32.

Chauvin V., Muellbauer J., 2018. Consumption, household portfolios and the housing
market in France, Economie et Statistique / Economics and Statistics, n°500-502, 157-178.
Christelis D., Georgarakos D., Jappelli T., 2015. Wealth shocks, unemployment shocks and
consumption in the wake of the Great Recession. Journal of Monetary Economics, Elsevier,
vol. 72(C), 21-41.

Christelis D., Georgarakos D., Jappelli T., Pistaferri L., Van Rooij, M. 2017. Asymmetric
Consumption Effects of Transitory Income Shocks. CEPR Discussion Papers 12025, C.E.P.R.
Discussion Papers.

Cloyne J., Ferreira C., Surico P., 2018. Monetary policy when households have debt: new
evidence on the transmission mechanism. Working Papers 1813, Banco de Espafia;Working

Papers

ECB Working Paper Series No 2357 / January 2020 49


https://ideas.repec.org/p/jhu/papers/530.html
https://ideas.repec.org/s/jhu/papers.html
https://ideas.repec.org/s/jhu/papers.html

Coibion O., Gorodnichenko Y., Lorenz K., John S., 2017. Innocent Bystanders? Monetary
policy and inequality. Journal of Monetary Economics, vol. 88(C), 70-89.

Cooper D., Dynan K., 2016. Wealth effects and Macroeconomic Dynamics. Journal of
Economic Surveys, Vol. 30, No. 1, 34-55.

Davies J., Shorrocks A., 1999. The Distribution of Wealth, Handbook of Income
Distribution: vol 1, A. B. Atkinson and F. Bourguignon (eds.), Elsevier Science B. V., ch. 11,
605-667.

Davis M., Palumbo M., 2001. A primer on the economics and time series econometrics of
wealth effects. No 2001-09, Finance and Economics Discussion Series, Board of Governors
of the Federal Reserve System (US).

Di Maggio M., Kermani A., Majlesi K., 2018. Stock Market Returns and
Consumption,NBER Working Papers 24262.

Disney R., Gathergood J. and Henley A., 2010. House price shocks, negative equity, and
household consumption in the United Kingdom. Journal of the European Economic.
Association, 8(6), 1179-1207.

D’Orazio M., Di Zio M., and Scanu M., 2006. Statistical Matching, Theory and Practice.
Wiley, New York.

D’Orazio M., 2017. Package ‘StatMatch’ available at:
https://cran.r-project.org/web/packages/StatMatch/index.html

Ehrmann M., Fratzscher M., 2017. Euro area government bonds — Fragmentation and
contagion during the sovereign debt crisis. Journal of International Money and Finance, vol.
70(C), 26-44.

Fagereng A., Holm M., Natvik G., 2018. MPC heterogeneity and household balance sheets.

Working Papers 4, Department of the Treasury, Ministry of the Economy and of Finance.

ECB Working Paper Series No 2357 / January 2020 50


https://ideas.repec.org/p/itt/wpaper/wp2018-4.html
https://ideas.repec.org/s/itt/wpaper.html

Fuster A., Kaplan G., Zafar B., 2018. What Would You Do With $500? Spending
Responses to Gains, Losses, News and Loans. NBER Working Papers 24386. National
Bureau of Economic Research, Inc.

Garbinti B., Goupille-Lebret J., Piketty T., 2017. Accounting for Wealth Inequality
Dynamics: Methods, Estimates and Simulations for France (1800-2014), CEPR discussion
paper, 11848, C.E.P.R. Discussion Papers.

Gilchrist S., Mojon B., 2018. Credit Risk in the Euro Area. Economic Journal, vol.
128(608), 118-158.

Guerrieri C., Mendicino C., 2018. Wealth effects in the Euro Area. ECB WP° 2157.

HFCN, 2016a. The Eurosystem Household Finance and Consumption Survey: Results for the
second wave. ECB Statistics Paper Series, No. 18.

HFCN, 2016b. The FEurosystem Household Finance and Consumption Survey:
methodological report for the second wave. ECB Statistics Paper Series, No. 17.

Horny G., Manganelli S., Mojon B., 2018. Measuring Financial Fragmentation in the Euro
Area Corporate Bond Market. Journal of Risk and Financial Management, MDPI, Open
Access Journal, vol. 11(4), pages 1-19, October.

Jappelli T., Pistaferri L., 2014. Fiscal Policy and MPC Heterogeneity. American Economic
Journal: Macroeconomics, vol. 6 (4), 107-136.

Kaplan G., Moll B., Violante G., 2018. Monetary Policy According to HANK. American
Economic Review, 108(3), 697—743.

Lane P., 2012. The European Sovereign Debt Crisis. Journal of Economic Perspectives, vol.
26(3), 49-68.

Ludvigson S., Steindel C., Lettau M., 2002. Monetary policy transmission through the
consumption-wealth channel. Economic Policy Review, Federal Reserve Bank of New York,

issue May, 117-133.

ECB Working Paper Series No 2357 / January 2020 51


https://ideas.repec.org/p/nbr/nberwo/24386.html
https://ideas.repec.org/p/nbr/nberwo/24386.html
https://ideas.repec.org/s/nbr/nberwo.html
https://www.aeaweb.org/issues/351
https://www.aeaweb.org/issues/351
https://www.aeaweb.org/issues/351

Lusardi A. Mitchell O., 2014. The Economic Importance of Financial Literacy: Theory and
Evidence. Journal of Economic Literature, American Economic Association, vol. 52(1), 5-44.
Mian A., Rao K. and Sufi A., 2013. Household balance sheets, consumption and the
economic slump. Quarterly Journal of Economics, 1687-1726.

Muellbauer J., Geiger F., Rupprecht M. 2016. The housing market, household portfolios
and the German consumer," Working Paper Series 1904, European Central Bank.

Paiella M., 2009. The stock market, housing and consumer spending: a survey of the
evidence on wealth effects. Journal of Economic Surveys, 23(5), 947-973.

Sanderson E., Windmeijer F., 2016. A weak instrument F-test in linear IV models with
multiple endogenous variables. Journal of Econometrics, vol. 190(2), 212-221.

Skinne J. 1987., A superior measure of consumption from the Panel Study of Income
Dynamics. Economic Letters, 23, 213-216.

Slacalek J., 2009. What drives personal consumption? The role of housing and financial
wealth. B.E. Journal of Macroeconomics, 9(1), 1-37.

Vermeulen, P., 2018. How Fat is the Top Tail of the Wealth Distribution?, Review of Income

and Wealth, 64, 357-387

ECB Working Paper Series No 2357 / January 2020 52



A. Data Appendix

« Sample selection

We select the countries for which a panel component is available in the two first waves of the
HFCS (Belgium, Cyprus, Germany, Spain, and Italy). We exclude Malta and the Netherlands
(which also have a panel component) because some other crucial information is not
available.*

The references period differ across countries (see Table A.1 below), which is taken into
account in our empirical strategy, when building instruments based on asset pricing
developments.

We select households where the reference person is aged between 25 and 75 years old in
wave 1. We exclude some households where the reference person is identified as student,
households with extreme values in consumption to disposable income ratio (top 1% and
bottom 1%), in wealth (top 0.1%), disposable income (bottom 0.1%) and in debt (debt/total
assets above 100. After applying these cleaning, we rebalance the panel sample. Depending
on the country, this cleaning excludes 3% to 10% of the initial panel sample. Descriptive

statistics for the initial sample and the estimation sample are provided in Table A2.

[INSERT TABLE Al]

[INSERT TABLE A2]

+* Main Definitions

o  Consumption of non-durable goods (C;) — Source: HBS

* Netherlands are not included in Eurostat HBS micro-data, while the age of the reference is
not available for Malta wave 1.
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Consumption is restricted to services and non-durable goods; it implies that expenditures for
durable goods are excluded from the measure. Durable goods are mostly vehicle and furniture
purchases. Also imputed rents are subtracted from consumption. The detailed list of COICOP

items that are excluded may be found in the code.

e Disposable income (Y; ) — Source : SILC

Disposable income is defined consistently with the EU-SILC framework. Hence it includes
gross employee income, income from self-employment, pensions, unemployment benefits,
old-age benefits, sickness benefits, disability benefits, education-related allowances, property
income, family-related allowances, regular inter-household transfers received, interests,
dividends, profits from capital investments, income received by people less than 16, from
which are subtracted wealth taxes, regular inter-household transfers paid, tax on income and

social contributions.

o  Wealth (W; ) - Source: HFCS

Wealth is measured at the household level. All wealth variables are defined in gross values
(i.e. not accounting for debt). Household indebtedness is taken into account to rank
households in the net wealth distribution so as to define the wealth groups used to estimate

heterogeneous MPC along the wealth distribution.

Total wealth: All assets owned at the household level — it includes all kind of assets: real
assets (household main residence, other real estate properties, vehicles, valuables) and
financial assets [variable name in the HFCS: DA3001].

Financial wealth: all financial assets owned by the household [DA1000]. It includes: sight

accounts, saving accounts, mutual funds, bonds, non-self-employment private business,
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shares, managed accounts, private lending, voluntary pension plans or whole life insurance
contracts, and ‘other’ financial assets.

Housing wealth: sum of the household's main residence’s value [DA1100], and the other real
estate property’s value [DA1120].

Net Housing wealth: housing wealth [DA1100+ DA1120] minus mortgage debt [DL1110 +
DL1120].

Other gross assets: Non-housing real assets owned by the household. It includes the value of
household's vehicles [DA1130], valuables [DA1131], and the value of self-employment
businesses [DA1140].

Net liquid financial assets: Liquid assets owned by the household minus non-collateralized
debt. Liquid assets include deposits [DA2101], mutual funds [DA2102], bonds [DA2103],
shares [DA2105], and managed accounts [DA2106]. Non collateralized debt is total debt
[DL1000] minus mortgage debt [DL1110 + DL1120].

Illiquid financial assets:. non-self-employment private business [DA2104], private lending
[DA2107], voluntary pension plans or whole life insurance contracts [DA2109], and other
assets [DA2018].

Wealth groups: We consider four wealth groups on the basis of the net wealth percentiles
defined within country in wave 1: below median net wealth, 50th to 69th percentiles, 70th to
89th percentiles and the top ten percentiles. Net wealth [DN3001] is household’s total wealth

minus total outstanding household’s liabilities.

e Other control variables (X;) - Source: HFCS

Demographic variables: age (defined in 6 classes: 25 to 29 / 30 to 39 /40 to 49 / 50 to 59 /
60 to 69 / 70 to 75), education of the reference person (defined in 4 categories: primary or

lower / lower secondary / upper secondary / tertiary), labor status of the reference person
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(defined in 5 categories: employed / self-employed / retired / unemployed / others), number of

household members (number of adults and number of children).

s Instrumental variables

We compute counterfactual wealth changes that households would have experienced between
the two periods without any active saving, dissaving or portfolio reallocation behavior. For
each type of assets declared to be held by the household in the first wave of HFCS, we
compute the simulated value of this asset at the date of the second wave of HFCS, based on
aggregate price variations for this type of assets between the two periods. We thus obtain, for
each type of asset, a simulated wealth component that would have been held by the household

without any active saving/dissaving or reallocation behavior.

Our baseline regressions are conducted considering 8 instruments. They are defined by
decomposing total wealth into 8 asset categories based on the corresponding aggregate price.
(See Table A4). We then apply the asset prices detailed in Table A.6a and A.6b. For deposits,
we compute the simulated wealth at period 2 by applying a yearly average interest rate on
actual deposits at period 1, for each year separating the two periods.

As robustness tests, we alternatively consider the 14 asset categories (see Table A4) based on
the HFCS asset decomposition. We also test a lower number of instruments by aggregating all
detailed counterfactuals asset values (1 instrument) or by aggregating housing assets and

financial assets (two instruments).
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Figure A1l. Density of non-durable consumption measured in HBS and imputed in the
HFCS with the Skinner method and with the rank hot-deck method (Wave 1)
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Table A.1. Reference periods for the first and second waves of the HFCS and sample

size

HFCS reference Number of panel
period households

Inititial After

wave 1 wave 2 .
sample cleaning

Belgium 2010 2014 1,005 845
Cyprus 2010 2014 893 812
Germany 2011 2014 2,112 1,776
Spain 2009 2012 3,701 3,023
Italy 2010 2014 2,984 2,356
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Table AS. Wealth components and asset prices

HFCS
Asset types Prices index
variables s
DA1000 Total real assets = + DA1110  Value of household's main residence Housing
+ DA1120  Value of other real estate property Housing

+ DA1130  Value of household's vehicles -
+ DA1131 Valuables -

+ DA1140  Value of self-employment businesses Bonds (non-financial corporations)
DA2100 Total financial assets = + DA2101  Deposits Interest rate on deposits
+ DA2102 Mutual funds, total *
+ HD1320A Equity Shares (domestic)
+ HD1320B Bonds Bonds (gov)
+ HD1320C Money market Bonds (gov)
+ HD1320D Real estate Housing
+ HD1320E Hedge funds Shares (domestic)
+ HD1320F Others Shares (domestic)
+ DA2103 Bonds
+ HD1410A Governements Bonds (gov)
+ HD141B Banks Bonds (financial corporations)
+ HD1410C Corporates Bonds (non-financial corporations)
+ HD1410D Others Bonds (non-financial corporations)
+ DA2104  Value of non self-employment private business ~ Bonds (non-financial corporations)
+ DA2105 Shares, publicly traded
+ HD1510 Domestic companies Shares (domestic)
+ HD1520 Foreign companies Shares (world)
+ DA2106  Managed accounts Shares (domestic)
+ DA2107 Money owed to households -
+ DA2108 Other assets Shares (world)
+ DA2109  Voluntary pension/whole life insurance Shares (domestic)

*Supposed all equity for germany
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Table A.6.a. Prices indexes by country for shares, government bonds, interest on deposits and

housing assets

Country Domestic shares Foreign shares Government Bonds

Interest rates on deposits

Housing prices

E GLOBAL . B
FTSEALL WORLD E - FISEGLOBAL GOVT. BG

Belgium  BEL 20 - PRICE INDEX ALL MATS. (E) - CLEAN
PRICE INDEX
PRICE INDEX
FTSE GLOBAL GOVT.
i FISECYPRUSSE20-  FTSEALLWORLDE- oo
r . -
yprus PRICE INDEX PRICE INDEX
CLEAN PRICE INDEX
DAX FTSE GLOBAL GOVT. BD
30 FTSEALLWORIDE- | 1SE GLOBALGO
Germany PERFORMANCE - ALL MATS. (E) - CLEAN
PRICE INDEX
PRICE INDEX PRICE INDEX
FTSE GLOBAL GOVT. ES
, FTSE ALL WORLD E -
Spain IBEX 35 - PRICE INDEX ALL MATS. (E) - CLEAN
PRICE INDEX
PRICE INDEX

FTSE GLOBAL GOVT. IT

Bank interest rates - deposits
from households - BE

Bank interest rates - deposits
from households -CY

Bank interest rates - deposits
from households- DE

Bank interest rates - deposits
from households- ES

House price index - BE

House price index - CY

House price index - DE

House price index - ES

Italy FTSE MIB INDEX - FTSE ALL WORLD E - AL MATS. (E) - CLEAN Bank interest rates - deposits House price index - IT
PRICE INDEX PRICE INDEX from households - IT
PRICE INDEX
Source Datastream Datastream Datastream ECB (sdw) Eurostat
Table A.6.b. Prices index for corporate bonds
Companies Corporate bonds
Al FTSE EURO CORP. ALL MATURITIES - CLEAN
PRICE INDEX
Non-financial ~ FTSE EURO CORP. NON FINANCIALS - CLEAN
corporations PRICE INDEX
Financial FTSE EURO CORP. FINANCIALS - CLEAN PRICE
corporations INDEX
Source Datastream
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B. Additional results
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