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The Long-run Determinants of Consumption
in the Euro Area: Is there a Role for Uncertainty?

Slvo DAJCMAN*

Abstract

This paper examines the long-run (cointegrating) relationship between real
consumption, real disposable income, real net financial wealth, real housing
wealth, and uncertainties in future income (income uncertainty) and the rate
of return on accumulated financial wealth (capital uncertainty) for a panel of
12 euro area countries. Using proxies for the unobservable housing wealth and
income and capital uncertainty, we show that such a relationship does exist, but
it is not homogenous for the euro area as a whole. Real disposable income and
real net financial wealth are the main determinants of real consumption for the
PIIGS (Portugal, Italy, Ireland, Greece, and Spain) and non-PIIGS (Austria,
Belgium, Finland, France, Germany, Netherlands, and Sovenia) euro areas. In-
come and capital uncertainties are negatively associated with real consumption,
but only in the PIIGSeuro area.

Keywords: consumption, disposable income, wealth, uncertainty, euro area
JEL Classification: C51, E20, E21, E24

Introduction

The Great Recession and the sovereign debt @niglse euro area elevated
the uncertaintyin the euro area financial markets and were adso@ated with
a drop in consumption among euro area housefditiss, it is an important

* Silvo DAJCMAN, University of Maribor, Faculty ofd@®nomics and Business, Razlagova
14, 2000 Maribor, Slovenia; e-mail: silvo.dajcman@si

! As noted by the European Central Bank (ECB, 20183, dtifficult in empirical studies to
separate between risk and (Knightian) uncertasg Knight, 1921). The first relates to situations
which economic agents can make decisions informyetthdo probability distribution of the possible
future states of the matter, whereas in the Iaitaation no such probability distribution exists.

2 Eurostat data show that the seasonally adjustdinal consumption of the euro area house-
holds and the non-profit institutions serving hdwusdds steadily rose during 1999Q1 — 2007Q4,
and then double-dipped in the third quarter of 2808 the first quarter of 2013.
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academic and, due to the size of the consumptidhargross domestic output
(GDP), economic policy-relevant aim to empiricaligsess the association
between uncertainty and consumption in the eura. are

The foundational contributions of Campbell and kan(1989) and Lettau
and Ludvigson (2001; 2004) to the theory of constimnphave posited a stable
long-run relationship among consumption, disposatileme, and asset weafth,
yet the literature is silent regarding the roleuatertainty. The role of uncer-
tainty as an important determinant of consumptias been stressed by theoreti-
cal contributions of, among others, Leland (19&3ndmo (1970), Miao (2004),
Eeckhoudt and Schleisinger (2008), Gunning (201@) dergara (2017). This
strand of literature has in general identified tiypes of uncertainty that affect
current consumption: uncertainty about future ineqimcome uncertainty) and
uncertainty about the rate of return on accumuléitethcial wealth (capital un-
certainty). Under certain conditions, an increas&come uncertainty increases
precautionary saving and decreases consumptioar(tlell968; Sandmo, 1970),
whereas the effect of an increase in capital uacgyt on consumption is uncer-
tain. It can either increase or reduce consumpft@veral studies have empiri-
cally investigated the association between consiom@nd income uncertainty
(among others, e.g., Guiso, Jappelli and Terlizz£€3882; Lyhagen, 2001; Costa
et al., 2016), but the association between condomgind capital uncertainty
has received much less attention (exceptions iectisoudhry (2003) and lbra-
him and Law (2013)) and, to our best knowledgestils undocumented for the
euro area as a whdle.

This paper aims to fill this gap. Building on theory and the existing empirical
studies on the consumption function, we assesth&euro area as a whole the
long-run (cointegrating) relationship between congtion and its determinants,

31t has become common in the empirical literatisee( e.g., Choudhry, 2003; Hamburg,
Hoffmann and Keller, 2008; Slacalek, 2009; Costalet 2016) that builds on this theoretical
premise to model consumption in a cointegratingyéravork.

4 We note that recently an increasing body of eropiriiterature has shown that uncertainty
contributed largely to the downturn in macroecoroputput around the world during the finan-
cial crisis and subsequent sluggish recovery (seg, Bloom, 2009; Alexopoulos and Cohen,
2009; Stock and Watson, 2012; Holl, Kremer ancdDiuza, 2012; Bloom et al., 2012; Basu and
Bundick, 2012; Gudmundsson and Natvik, 2012; Borcénd van Roye, 2016; Moore, 2016;
ECB, 2016). A few studies, without trying to estimtite consumption function, also analyze a dy-
namic, short-run association between uncertainty @msumption growth, typically in a vector
autregression model. The majority of these studiegentrates on the U.S. (see, e.g., Alexopoulos
and Cohen, 2009; Basu and Bundick, 2012) or othévitheal countries (e.g., Gudmundsson and
Natvik, 2012). To our best knowledge, only Bonciand van Roye (2016), applying aggregate
euro area time series data, investigate a shoréssaciation between uncertainty shocks, proxied
by financial market variables in the euro area, armtroeconomic variables (including output,
consumption, investment, capital, and inflatioreyafThey find that regardless of price rigidity,
consumption growth responds negatively to an uairgyt shock.
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including disposable income, net financial wealttal house prices, unemploy-
ment rate (a proxy for income uncertainty), an@mpgosite indicator of volatility
in the financial markets of the euro area (a primxycapital uncertaintyj.Unlike
the existing studies (e.g., Choudhry, 2003; Ibrahimd Law, 2013) that proxy
for capital uncertainty by volatility in the stookarket indexe&we propose to use
a more comprehensive proxy: the composite indicateystemic stress (CISS),
developed by Holl6, Kremer and Lo Duca (2012), \Wwhis an aggregate euro
area composite indicator of volatility in five segnts of euro area financial
markets (the money, equity, bond and foreign exghanarkets, and financial in-
termediaries’ risk profile). We utilize panel awggressive distributed lag (ARDL)
model, which enables us to explicitly account fetenogeneity of euro area
countries. Unlike the existing consumption functgadies (e.g., Skudelny, 2009;
Sousa, 2009; Costa el al., 2016) for the euro aveaalso verify whether the
euro area can be treated as a homogenous grooprafies.

Literature Review

The theoretical foundations of our empirical moaie based on the works of
Campbell and Mankiw (1989) and Lettau and Ludvig&901; 2004) that trace
their foundations back to the life-cycle hypothesfisviodigliani and Brumberg
(1954) and Ando and Modigliani (1963). In these sledthe consumer faces an
inter-temporal budget constraint, linking his or kensumption and aggregate
wealth. Campell and Mankiw (1989) show that undgtain assumptions (e.g., all
the wealth being tradable and the stationarity lidnges in the logarithms of
consumption and net return on aggregate wealthglifference in the logarithm
of aggregate consumption and the logarithm of aggeewealth should be sta-
tionary; that is, between them there should beabletlong-run (cointegrating)
relationship. Lettau and Ludvigson (2001; 2004 ea#gtthe validity of the long-
-run relationship to a trivariate case by decomppshe aggregate wealth into
human and asset (non-human) wealth. They arguadoralidity of the long-run
relationship even when the unobservable human wvéakubstituted by the ob-
servable labor (disposable) income. Sinai and $(@005) and Case, Quigley
and Shiller (2005), among others, argue that agsalth in the eyes of consumers
is not homogenous. Consumers may respond diffgrémth change in housing
wealth than to a change in financial wealth dueatopng other things, bequest

® The latter three variables are used as proxiethéoeuro area panel unobservable variables of
housing wealth and income and capital uncertainties

5 The same proxies are commonly used in the literdtee, e.g., Bloom, 2009; Basu and Bundick,
2012; Hirata et al., 2013).to analyze the shorteffiect of uncertainty on macroeconomic variables.
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motive, uncertainty about the actual value of tleahh, and the mental segrega-
tion of the group of asset wealth (ibidem). Follogithis reasoning, the aggre-
gate wealth in Lettau and Ludvigson’s (2001; 20@¥del can be decomposed
into human wealth and financial and nonfinancialuging) wealth (see, e.g., De
Veirman and Dunstan, 2008). The cointegrating iatahip between consump-
tion and its determinants put forward by thédrgs been confirmed in several
papers examining the wealth effect on consumptog. (Lettau and Ludvigson,
2004; Hamburg, Hoffmann and Keller, 2008; Muellba#908; De Bonis and
Silvestrini, 2012; Costa et al., 2016).

The theoretical models of Campell and Mankiw (988d Lettau and Lud-
vigson (2001; 2004) assume a quadratic utility fimmc Allowing for a positive
third derivative function of the utility functiorllawed Leland (1968) and Sand-
mo (1970) to show that income uncertainty is negati (positively) related to
consumption (savingjnd sparked empirical research on precautionarnga
(e.g., Guiso, Jappelli, and Terlizzese, 1992; Lema@001; Costa et al., 2016),
confirming the theoretical prediction about thensaj association between con-
sumption and income uncertainty. Lyhagen (2001awittg on the studies of
Caballero (1990), Weil (1993), and Guiso, Jappetlg Terlizzese, (1992), shows
that theoreticallya stable long-run relationship among consumptigalth, and
income uncertainty can be expected. Also, this riftezal prediction has re-
ceived empirical support in the studies of, for rapée, Lyhagen (2001) and
Costa et al. (2016).

Leland (1968), Sandmo (1970), Miao (2004), Eecklhcand Schleisinger
(2008), Gunning (2010) and Vergara (2017) alsostigated the role of capital
uncertainty in consumption decisions. They noté #mincrease in capital un-
certainty results in two conflicting effects: Besauhere is more to lose when
more wealth is accumulation, the utility-maximiziognsumer is likely to reduce
saving and increase consumption (the substitutibect in response to an
increase in uncertainty about the rate of returmccumulated financial wealth;
at the same time, to insure against a lower lei/&ltare consumption, the con-
sumer is likely to increase saving and reduce aopsion (the income effect).
Which of the effects prevails is a matter for engair research to investigate.
The empirical evidence of the effect on the assmciabetween consumption
and capital uncertainty is scarce, but includesugdhoy (2003) and Ibrahim and
Law (2013). Choudhry (2003) uses stock market uitjaas a proxy for capital

" Under certain assumptions, the cointegrating icelahip among consumption, income, and
wealth can also be explained within the theorefiegahework of the permanent income hypothesis
(see, e.g., Altissimo et al., 2005 and De Bonis iheestrini, 2012).

8 See Kimball (1990) and Carroll and Kimball (1996lgting uncertainty to risk aversion.
® See also, e.g., Skinner (1988).
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uncertainty and for the U.S. finds a negative assion between consumption
and capital uncertainty. lbrahim and Law (2013Qlging the same approach as
Choudhry (2003), draw an identical conclusion faldjsia.

Although the empirical literature on the consumptifunction is vast, the
literature that focuses on the euro area as a whdhlén. The empirical studies
for the euro area as a whole include Coenen arail$tf2005), Sousa (2009),
Skudelny (2009), Jawadi and Sousa (2012) and @&bsth (2016). Coenen and
Straub (2005) apply aggregate euro area data 80 391999 and in the frame-
work of the new-Keynesian dynamic stochastic gdnegailibrium modeling
(DSGE) concentrate on analysis of the effects otks in government expendi-
ture on consumption. They find that the prevaleoicRicardian households in
the euro area causes a negative wealth effectgogernment spending shocks
result in households’ increased saving), thus sggimg consumption. Sousa
(2009) uses quarterly aggregate euro area timessdata for 1980Q1 — 2007Q4
to assess the long- and short-run elasticity osoomption to changes in dispos-
able income and financial and housing wealth. Kisults show that all three
variables are statistically significant, with exfegt positive slope coefficients.
The elasticity of consumption to a disposable inedncrease is the highest,
followed by financial wealth and housing wealth eTiesults are fairly robust to
different measures of financial and housing wedtioss/net wealth). Skudelny
(2009) applies time series analysis on the aggeegato area time series data for
1980 — 2006 and a panel data analysis covering e@intries for 1995 — 2006
to analyze the financial and housing wealth effertsconsumption. She finds
that changes in all wealth components are sigmifigapositively related to
changes in consumption in both the time seriespam@| data models. The mar-
ginal propensity to consume out of (net) finangvaklth is higher than the mar-
ginal propensity to consume out of housing wealdwadi and Sousa (2012)
compare the wealth effects on consumption for tt& \&uro area, and U.K. The
data sample for the euro area covers 1980:Q4 —@Q0d he authors show that
labor income, financial wealth, and housing wealth cointegrated with con-
sumption for all three economic areas. Applyingntagration analysis, the au-
thors show that for the euro area the long-runtieliss of consumption with
respect to labor income and financial wealth agaiScantly positive at 0.71 and
0.11, respectively. The elasticity of consumptiathwespect to housing wealth
is positive (0.02) but statistically insignificarithe results for the U.K. are simi-
lar, with the exception of the housing wealth effleeing statistically significant
and larger than for the euro area, while for th8.the elasticity of consumption
with respect to labor income exceeds 1 and thdigtgtsof consumption with
respect to housing wealth is negative. The authlss apply quantile regression
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to show that during economic booms the sensitieftgonsumption to changes
in wealth and income are larger than during econ@tuwdowns. The study of

Costa et al. (2016) is the one to which our studigtes most closely. The authors
estimate the consumption function for an unbalargackel data sample of 11
euro area countries for 2000:Q1 — 2013:Q4. ApplyirgARDL approach to co-

integration analysis, they investigate long-runstonption elasticity with respect

to disposable income, household indebtedness (mezhby the loan-to-income

ratio), gross public debt, real housing prices duse a proxy for housing wealth),
share prices (a proxy for financial wealth), depoaie, and unemployment rate
(proxying for uncertainty in income). The result®w that the long-run elasticity

of consumption with respect to disposable incontbeslargest (0.58), followed

by real housing prices (0.08), the loan-to-incoragor (0.05), and real share
prices (0.02). Other explanatory variables aregmficant at the 5% level and

the elasticity of consumption pertaining to the mpéoyment rate is estimated
to be zero.

Methodology

To assess the long-run (cointegrating) relatignslgtween real consumption
and explanatory variables, including real disposabtome, real net financial
wealth, real housing wealth, income uncertainty] aapital uncertainty, the
following ARDL model is proposed (see Pesaran amdl§ 1995; Pesaran, Shin
and Smith, 1999; Blackburne and Frank, 20@7):

p a |
Gy =Z’7ijc|,t—j +Z i X TH T E, (1)
j=1 i=0
wherei (i =1,...,N) denotes a panel group (country), antl=1,...,T) denotes

time, ¢, is the log of consumptionx, is a(kxl) vector of explanatory variables

including the natural logarithms of the real disgiue income, real net financial
wealth, and real house price index.

19 An ARDL approach to consumption function modelisgused also by, e.g., Pesaran, Shin
and Smith (1999), Blackburne and Frank (2007), Gial(2012) and Costa et al. (2016).

11 Data for housing wealth are not available for widlial euro area countries. Therefore, we
proxy for real housing wealth of euro area memlimrsising the real house price index. This is
a quite common approach in the empirical analysisealth effects on consumption (see, e.g., Aron
and Muellbauer, 2008; Campbell and Cocco, 2007; Giarl@012; Costa et al., 2016). Applying
this proxy entails assuming that the number of tagd does not change (i.e., housing stock is
fixed) and that the existing dwellings do not impgain quality. As Case, Quigley and Shiller
(2005) note, the benefit of using this proxy isttb@sumption and housing wealth are not signifi-
cantly related “merely because housing consumpgi@ncomponent of aggregate consumption.”
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Two additional variables are included in veoctpr— the unemployment rate

and the CISS indicator that proxy for income anplite& uncertainties, respec-
tively k is the number of different explanatory variablgs,s the group (coun-

try) fixed effect,s; is a scalar of slope coefficients for the laggepehdent

variable,:?i'j is a (k) vector of slope coefficients for the lagged expltany

variables;p andq indicate the number of lags, aag is the idiosyncratic error
term.

The ARDL model (1) can be rewritten in the errorrection form (Pesaran
and Smith, 1995; Pesaran, Shin and Smith, 1598) consider two possible
specifications depending on the assumption of bgeareity of the short- and
long-run parameters: the mean group (MG) modelg23uming heterogeneous
short- and long-run parameters (see Pesaran aritl, 3995 and Blackburne and
Frank, 2007), and the pooled mean group (PMG) m@@elassuming hetero-
geneous short-run, but homogenous long-run parasétee Pesaran, Shin and
Smith, 1999 and Blackburne and Frank, 2007):

AC, = V(G s 0, %,) + Zﬂ” I 219 AX;yj + Hh + &, €l
q—l
AClt y( +5xlt)+zl7lj (R ] z9i*jAXi,t—j +Iui +£it (3)

j=0

P
whereA is the difference operatoy; = —(1—2/7”) is the error correction speed
j=1

q
of adjustmentyg, 2219”- /(1—2/7”() is the vector of long-run parameter estima-
j k

P q
tes (long-run elasticities), whilg, =— > 1, andg; =- > I, are the short-

m=j+1 m=j+1
-run parameter estimates. Pesaran, Shin and Sh889) note thay; in equa-
tion (2) (y in equation (3)) must be significantly differenbrin zero in the case
of an existing long-run (cointegrating) relationshietween the dependent and
explanatory variables. The long-run parametersyliich our interest lies, are
calculated from the short-run parameters.

12 |ntroducing lags of the explanatory and dependemiables is a way to deal with serial
correlation. Another advantage of this reparanedéon of (1) is that the short-run deviations
from the long-run equilibrium relationship are mizktogether with the long-run relationship (see
Pesaran and Smith, 1995; Pesaran, Shin and Srafi8; Birkel, 2014).
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Therefore, the lag specificatiop éndg) can affect the long-run parameters
(elasticities) estimation. It is common in the riéire to setp=q=1; in our
case, this yields an ARDL (1,1,1,1,1,1) motekhich is the specification we
apply in the paper. An appealing feature of the ARIpproach to cointegration
analysis is that the variables in the model arewaddd to be stationary or inte-
grated (Pesaran and Smith, 1995; Pesaran, ShiSraitd, 1999). Regressors can
be endogenous or exogenous (Chudik et al., 2013).

Pesaran and Smith (1995) show that in the dynaariel models an assump-
tion of homogeneity of short- and long-run paramgetean yield inconsistent
estimates, whereas the MG estimator, in which Bmhepanel group member
a regression model is estimated and then a sinnplenetic average of the para-
meters is calculated, yields consistent estimdties.PMG estimator is a between
case, in which long-run parameters are constraiodak the same across panel
groups, while short-run parameters are allowediti@rd(Pesaran and Smith,
1995; Pesaran, Shin and Smith, 1999; BlackburneFaadk, 2007). The PMG
estimates are consistent and more efficient thanMi® estimates (which are
always consistent), given that the assumptionshenstope constraints are true
(see Blackburne and Frank, 2007). To select betweeMG and PMG model,
the Hausman test can be used (Pesaran, Shin arnid, 3889; Blackburne and
Frank, 2007). Estimates of (2) and (3) are obtalmedpplying the Stata routine
xtpmg of Blackburne and Frank (2007).

Data and the Empirical Results

Empirical models (2) and (3) are estimated on tgulgrdata for 12 euro area
countries, including Austria, Belgium, Finland, kca, Germany, Greece, Ireland,
Italy, the Netherlands, Portugal, Slovenia, andirsﬁdl'he panel is unbalanced:
it starts with 1999:Q1, at the earliest, and ermtsafl countries with 2016:0Q4.
A detailed description of the data used is in Tdble

13 The same lag specification was used in the studst melated to ours (Costa et al., 2016).
We also tried to estimate ARDL models (2) and (3)hwother lag specifications. Following
Pesaran, Shin and Smith (1999), we first estimfdeddividual countries in the panel the ARDL
models setting 1 as the maximum lag specificatwrpfandq, using the ardl Stata code of Kripf-
ganz (see Kripfganz and Schneider, 2016). Aikakermnation criteria were then used to obtain
the optimal lag specification for each explanatgayiable. The results showed great diversity
regarding optimal lag structure between countnesich was expected given a relatively large
amount of explanatory variables and heterogenedtyvéen countries; no unique specification
was found that would be optimal for at least adthuf the countries in the sample. This is another
reason we prefer ARDL (1,1,1,1,1,1) to alternatag $pecifications.

14 Other euro area countries are not included dusavailable data, particularly for disposa-
ble income.
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Table 1
Description of Variables Used

Variable Description of the primary data Source

Natural logarithm | Household and non-profit institution servin Eurostat
of real consumption households (NPISH) final consumption
() expenditure, chain-linked (real) quarterly
data, seasonally and calendar adjusted.
Natural logarithm | Gross adjusted disposable income of houg Eurostat
of real disposable | holds and NPISH; real values are obtained
income (y, ) by deflating nominal values with the HICP
(harmonized index of consumer prices), and
quarterly data are used; finally, seasonally
adjusted data are obtained by using the
X-13ARIMA-SEATS method within the
JDemetra+ software developed by Eurostat
(see Grudkowska, 2015).
Natural logarithm Real net financial assets (real net financia| Eurostat
of real net wealth | wealth) of households and NPISH defined
(nfw, ) as a difference between total financial
assets and total liabilities of the sector;
quarterly data are used; finally, seasonally
adjusted data are obtained by using the
X-13ARIMA-SEATS method within the
JDemetra+ software developed by Eurostat
(see Grudkowska, 2015).
Natural logarithm Real house prices index, quarterly data. |Bank for International Settlements

of real house prices Source: National sources, BIS

index (hp, ) Residential Property Price database
<http://www.bis.org/statistics/pp.htm>
Unemployment ratel Unemployment rate, seasonally adjusted, | Eurostat

(u) quarterly data.

Composite indicator Composite indicator of systemic stress in | European Central bank
of systemic stress | the euro area as a whole (see Hollé, Kremer

(diss, ) and Lo Duca, 2012 for detailed description)
quarterly data calculated as an arithmetic
average of monthly data.

The dynamics of real consumption in individual@area countries is pre-
sented in Figure 1. Real consumption level is prieskas an index, with a refe-
rence year 2015. The figure conveys that the glbbahcial and economic crisis
and the euro area crisis were associated with@idneal consumption in several
euro area countries, the most significantly inPhi&S countries. In seven coun-
tries (Austria, Belgium, Finland, France, Germahgland, Netherlands) real
consumption reached the highest level at the emubsérvation period, whereas
in five, including 4 PIIGS countries, real consuioptat the end of observation
period was lower than before the global financiais.

The condition that the variables entering mod&jsand (3) are either I1(1)
or (0) was checked by the IPS panel unit root ¢édin et al. (2003) and the
Fisher-type augmented Dickey-Fuller (ADF) test msgd by Choi (2001). The
results, presented in Table 2, indicate that véegad,, y,, nfw,, hp,, andu,
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are integrated of an order of 1 (I(1)). It is lessar whetheriss, is I(1) or 1(0).

Regardless, the results show that the ARDL appraaeilid (see Pesaran and
Smith, 1995; Pesaran, Shin and Smith, 1999).

Figure 1
Real Consumption in Individual Euro Area Countriesin the Period 1999:Q1 — 2016:Q4
Austria Belgium Finland France
110 110 110 110
100 100
100 100
90 90
90 90
80 80
80 80 70 70
99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17
§ Germany Greece Ireland Italy
s 105 140 120 110
a
<
- 100
> 120 100 105
2
= 95
E 100 80 100
2 o
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S
£ 8 80 60 %
2 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17
2
S
ol Netherlands Portugal Slovenia Spain
S 105 110 110 120
o
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100
100 90 100
95
95 80 90
90 90 70 80
99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 15 17 99 01 03 05 07 09 11 13 1517 99 01 03 05 07 09 11 13 15 17

Year

Notes: Real (chain-linked) consumption level (expresasdndex, 2015 = 100) of households and non-profit
institution serving households (NPISH). The x-adémotes years: 99 = 1999, 01 = 2001, etc.

Source: Own drawings based on Eurostat data.

In the ARDL approach to long-run analysis, it ist mecessary to apply
a formal panel cointegration test to ascertain eoglly a long-run relationship
between the dependent and explanatory variablesRgsaran and Smith, 1995;
Pesaran, Shin and Smith, 1999). Nonetheless, wiy #pp second-generation
Westerlund'’s cointegration test to verify for ceigtation between the logarithm
of real consumption and a set of explanatory véeg@bNe sequentially test for
a cointegration relationship starting with the pamious cointegration test
model [1] in which the logarithm of real consumptitc, ) is determined solely
by the logarithm of disposable incomg, (), the logarithm of net financial wealth
(nfw, ), and the logarithm of the real house prices indgx ). Next, the unem-
ployment rate , ) is added to model [1], yielding cointegrationttesdel [2].
Last, the composite indicator of systemic stresss() is added to model [2],

yielding model cointegration test model [3].
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Table 2
Results of the IPS Unit Root Test
Variable IPS test Fisher-type ADF test
Lag 1 Lag z Lag &
Constant| Constant| Constant| Constant| Constant| Constant| Constant| Constant
and trend and trend and trend and trend
C, 0.8836 2.0376 1.6197 2.5675 1.9596 2.6771 0.9028 1.2693
(0.8116 | (0.9792 | (0.9474 | (0.9949 | (0.9750 | (0.9963 | (0.8167 | (0.8978
Y, 1.022¢ 0.180( 0.660° 0.095: 1.995¢ 1.750: 1.868( 1.673:
(0.8468) | (0.5714) | (0.7456) | (0.5379) | (0.9770) | (0.9599) | (0.9691) | (0.9529)
nfw -0.829¢ | -0.300" 0.327. |-0.025¢ |-0.567: -2.352: 0.7287 |-0.134¢
" (0.2033) | (0.3818) | (0.6282) | (0.4898) | (0.2853) | (0.0093) | (0.7669) | (0.4463)
hp, 1.707¢ 0.528: 3.153: 1.272° 3.000: 1.616¢ 1.705: 0.966¢
(0.9561) | (0.7013) | (0.9992) | (0.8984) | (0.9987) | (0.9470) | (0.9559) | (0.8332)
u, -0.468¢ 1.985!: 1.185¢ 3.917¢ 0.407: 2.729¢ | -0.383¢ 1.319¢
(0.3197) | (0.9764) | (0.8821) | (1.0000) | (0.6580) | (0.9968) | (0.3505) | (0.9065)
diss, -4.045¢ |-1.035: |-4.300¢ [-1.121¢ |-3.062¢ 0.2587 |-3.607. |-0.316:
(0.0000) | (0.1503) | (0.0000) | (0.1310) | (0.0011) | (0.6021) | (0.0002) | (0.3759)

Notes: The IPS test is based on the ADF regressiondoh g@anel group. The null hypothesis of the IPS and
the Fisher-type ADF test is that for all the pagelups the process is a unit root. The rejectiothefnull
implies that the series is stationary. To contoolderial correlation in errors, lags are allowatimum of 3)

in the IPS test and are determined by the Akaikarimation criteria. The\_, test statistic is reported (aver-

aged t-statistics of the ADF regression for eachepgroup) along with the corresponding p-valuetha
Fisher-type unit root test, the ADF test is alsdquened for each panel group and then the p-vavesombined
in calculation of the overall test statistics (€&foi (2001) and Stata xtunitroot documentation)e Pkvalues
for the inverse normal Z statistics are reportegk (€hoi (2001) for details). To control for crogst®on de-

pendence, the variables in all tests were demeénept the variableiss, which is common to all panel
groups) before the tests were performed. Stataiib+butines were used for calculations.
Source: Author’'s computations.

Table 3
Results of the Westerlunds (2007) Cointegration Test

Specificati_on: variz_ables_in the Test statistics and the robust significance level
cointegration relationship P P G, G,
[1]: ¢, V¥, nfw,, hp, —7.930 -11.243 —2.404 -12.794
(0.000) (0.000) (0.000) (0.000)
25 ¢, v, nw,, hp, . u -9.32: —12.47° —2.62¢ -14.37¢
o AR (0.015) (0.015) (0.060) (0.010)
3 c. vy, nw hp.u.d —11.04! ~16.47: —3.11F -18.84:
B3 6 Y P e OS5 (0.005) (0.000) (0.020) (0.000)
3 c.y. nw, hp ., u.d —8.10¢ —12.40( —2.45¢ -14.48;
3] 0 Y o WP Uy OS5 (0.095) (0.025) (0.140) (0.015)

Notes: For the specifics of the test, see Westerlun@7{20The optimal lag length in the error-correctgpeci-
fication of the test is determined automaticallythg Akaike information criteria (whereby the maxim lag

length is set to 1 due to time dimension limitati@f the panel sample). We report the test stegistnd the
significance levels (in brackets) for rejectiontleé null hypothesis of no cointegration for the glaas a whole
(P: andP,) and the mean-group statistidS.(and G,). The rejection of the first leads to the conasbf
a cointegration relationship between the dependedtexplanatory variables for the panel as a whbkese-
cond to a cointegration relationship for at least member of the panel group (country in the paneignotes
standard errors andthe Newey-West standard errors in the error-ctimecspecification. Bootstrapping (200
replications as Westerlund (2007) suggested) wa®mpeed to obtain p-values robust to cross-sectidea
pendence. Westelund (2007) argues thatthend G, statistics should be more powerful than Fheand G-
statistics when the time dimension exceeds sulialigrthe cross-section dimension of the panel. Xtveest
Stata routine of Persyn and Westerlund (2008) vgas fior computations. * The lag was set to 0 bez#us
length of the series for Greece was too short; Fé&8e was dropped from the sample and then théegoin
tion test was performed for 11 countries only.

Source: Author’'s computations.
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The results (presented in Table 3) indicate alestiimg-run (cointegrating)
relationship betweert, and explanatory variableg, , nfw, , hp,, andu,
(models [1] and [2]) at any conventional significarlevel. Whertiss, is added
to the cointegration relationship (model [3]), thal of no cointegration for the
panel as a whole can be rejected at the 2.5% mignde level. Assuming that
the time dimension sufficiently exceeds the cressgisn dimension of the panel
sample (see notes to Table 3 and Westerlund (20B@)rontested cointegration
between the natural logarithm of real consumptioth all explanatory variables
of models (2) and (3) can be confirmed.

A long-run relationship between consumption andhed explanatory varia-
bles is also supported by the significant nega¢inrer-correction speed of ad-
justment term of estimated models (2) and (8),N and y, respectively, as
presented in Table 4. The obtained values inditdaé the restoration of the
long-run equilibrium after a shock is relativelysfdor the MG model (about
47% in one quarter) and somewhat longer for the Piuidalel (about 24%).
Along with the error-correction speed of adjustmienin, the table lists the esti-
mates of the long-run slope coefficients (long-elasticities). It is apparent that
the MG and PMG models yield different estimatese Hausman test significantly
rejects the null hypothesis of no significant diffieces in the long-run parameter
estimates between the MG and PMG models. The MGemdle consistent
model under the alternative hypothesis, is thusstially more favorablé®

The results of the MG model show that only theglonn elasticities of con-
sumption with respect to real adjusted disposaiteme (y, ) and real net fi-
nancial wealth §fw, ) are significant, while for the real house pri¢esg-run

elasticity is insignificant. A 1% increase in realjusted disposable income (real
net financial wealth) is associated with a 0.49%42®) increase in real con-
sumption. The estimated long-run parameter for @quie index fp, ) has the
expected sign and is smaller in absolute terms tharestimated parameter for
real net financial wealth, but statistically ingiigant. The result is consistent
with the extant literature (e.g., Sinai and Sowgel2005; Case, Quigley and
Shiller, 2005; Skudelny, 2009; Jawadi and Sousa22Costa et al., 2016) argu-
ing that consumers respond differently to incredeeBousing wealth than to
increases in financial wealth. The finding implibat asset wealth is hot homo-
genous from the perspective of its effect on congion decisions. We found
that euro area consumers seem to consume morspon®e to an increase in
their net financial wealth while this cannot beasained for an increase in their

5 The Hausman test thus indicates that the euro iarasheterogenous group of countries;
treating the group of countries as homogenous atich&ing the long-run elasticities with pooled
models may lead to inconsistent estimates.
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housing wealth, which supports the findings of, éaample, Skudelny (2009)
and Jawadi and Sousa (2012), but not the findifigSosta et al. (2016), who
reported the elasticity of real consumption witlspect to house prices to be
significant and greater than with respect to stoekket prices. The slope coeffi-
cient for the unemployment raté, ) and the composite indicator of financial

stress €iss, ) are statistically insignificant, implying thatdome uncertainty and
capital uncertainty are not important determinasftseal consumption in the
euro area in the long run.

Table 4
The Results of the ARDL Model of Consumption: EurcArea as a Whole
Estimates of the long-run slope coefficients | MG model (model 2) PMG model (model 3)
: . —.4735346*** —.2422273***
Error-correction term%,y) (0784032) (0373452)
Y, .4931356*** .6303632***
' (.1492612) (.052808)
nfw, .1235101*** .0667333***
' (.0187619) (.0151659)
hp, .0654401 .017796
" (.0571952) (.0211057)
u, —.002595 —.002834***
(.0017193) (.0007023)
ciss, .0043858 —.0325956
(.0188634) (.0118364)
Log-likelihood 1955.148 1887.407
Hausman test 17.60 (0.0035)
No. of observations 490

Notes: Models (2), i.e., MG, and (3), i.e., PMG, estiemfor ARDL (1,1,1,1,1,1) are presented. The xtpmg
Stata routine of Blackburne and Frank (2007) waslder computations. Only long-run slope coeffitseare
presented. Short-run estimates are obtainable frmmauthor. Standard errors of the estimates arengn
parentheses. ***/*** — a 1%/5%/10% significancevé. The (chi-square) test statistics of the Haustest
are presented; the significance level for rejectiérthe null hypothesis of no significant differenin the
parameter estimated between MG and PMG modeldési i parentheses.

Source: Author’'s computations.

While the above results indicate that the sampla® area countries cannot
be treated as a homogeenous group, it is wortrsiigating whether more ho-
mogenous groups can be identified. It has becomeram in the recent empiri-
cal literature (e.g., IMF, 2012; Shambaugh, 201 cé&relli, Maddaloni and
Peydrd, 2013; 2015) to segregate the euro areatwdogroups — a group of
countries that was strongly negatively affected argtoup of countries that was
more moderately negatively affected by the glolozdricial and the euro area
crisis. In continuation, we follow this literatuaed divide the sampled euro area
countries into the PIIGS (Portugal, Italy, Irelafigkeece, and Spain) and non-
-PIIGS (Austria, Belgium, Finland, France, Germaauyd the Netherlands) euro
areas. The results of models (2) and (3) estimfateithe two groups of countries
are presented in Table 5.
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Table 5

The Results of the ARDL Model of Consumption: PIIGSand Non-PIIGS Countries

of the Euro Area

Estimates of the long-run PIIGS countries Non-PIIGS countries
slope coefficients MG (model 2) | PMG (model 3)| MG (model 2) | PMG (model 3)
- 9 _5978693% | 2422273 | _ 38472417 | —1676884***
Error-correction termﬁ’ Y) | (1625404) (.0373452) (.0598647) (.0556117)
% 414550+ 5786572 | 5492667 7885385
(.1819981) (.0667253) (.2301871) (.0746031)
g 113997+ 10002282+ | 1303052 | .1657986"*
(.0202673) (.0268099) (.0298704) (.0265687)
o, 1265073 0478121 10218206 10007093
(.0844359) (.0339599) (.0782634) (.0180107)
N —0028404% | —.002232%* 0024196 10056206
(.0015419) (.0009928) (.0028542) (.0015522)
dss, 0217692 035623 0080309 —.0093023
(0454988) | (.019792) (.0084181) (.0125485)
Log-likelihood 634.0975 605.3304 1321.05 1293.192
Hausman test 0.37 (0.9960) 7.80 (0.1677)
No. of observations 161 329

Notes: Models (2), i.e., MG, and (3), i.e., PMG, estiemfor ARDL (1,1,1,1,1,1) are presented. The xtpmg
Stata routine of Blackburne and Frank was usecdonputations. Only long-run slope coefficients pre-
sented. Short-run estimates can be obtained framathhor. Standard errors of the estimates arengive
parentheses. ***/**/* — a 1%/5%/10% significancevé. The (chi-square) test statistics of the Haustest
are presented; the significance level for rejectibthe null hypothesis of no significant differenio the slope
coefficients between MG and PMG estimates is niotgdhrentheses.

Source: Author’'s computations.

The Hausman test now shows that the estimatestfrerRMG model are not
only more efficient than those from the MG modelt are also consistent, imply-
ing two relatively homogenous groups in the eusmaihe long-run elasticity of
real consumption with respect to real adjustedatiaple income is higher in the
non-PlIGS than in the PIIGS euro area. A similar ba noted for the long-run
elasticity of real consumption with respect to neetl financial wealth. The long-
-run elasticity of real consumption with respectéal house prices is insignifi-
cant in both parts of the euro area. An importastircction between the PIIGS
and non-PlIGS countries can be detected regardiagldng-run elasticity of
consumption with respect to the unemployment ratethe composite indicator
of financial stress. In the PIIGS countries, anréase in the unemployment rate
(increase in uncertainty about future income) gniicantly negatively related
to real consumption: A one percentage point in@@athe unemployment rate
is associated with a 0.002% reduction in real comion!® The association
between the variables for the non-PIIGS euro asgaositive but insignificant.
Uncertainty in the return on accumulated finangiehlth is an important long-run
determinant of consumption only in the PIIGS eusnaA one-point increase in

16 Unemployment enters models (2) and (3) in pergasta
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the composite indicator of systemic stress is aagat with a 0.036% drop in
real consumption. A negative elasticity impliestttiee income effect of an in-
crease in capital uncertainty dominates the suitistit effect. A similar finding
was obtained by Choudhry (2003) and Ibrahim and (20d4.3) for a narrower
measure of capital uncertainty and a sample ofr athentries.

The results have policy-relevant implications fasytshow that an increase
in uncertainty affects consumer decisions not amithe short run (temporarily),
as demonstrated by Alexopoulos and Cohen (200%9u Bad Bundick (2012),
Gudmundsson and Natvik (2012) and Bonciani andR@ye (2016), but also in
the long run. Our results show an increase in ircamd capital uncertainty is
negatively associated with consumption in the lang in the PIIGS euro area
countries where the stress of the global and tine area crises was more pro-
tracted than in other part of euro area. The hgéereity of uncertainty transmission
in the PIIGS and non-PlIGS euro area indicates ¢batmon policy measures
(undertaken for instance by the European centnak)banay not be effective in
alleviating uncertainty across the euro area. Natipolicy measures (e.g. macro-
prudential policy, fiscal policy and structural@ahs) that reassure markets may
be necessary, especially when surges in uncertaiatgiot temporary.

Conclusion

The results of this paper demonstrate that foririiestigated time period of
1999:Q1 — 2016:Q4 a long-run (cointegrating) relahip between real con-
sumption, real disposable income, real net findnewalth, real house prices,
and unemployment rate and the composite indicat@mystemic stress in the
euro area for a panel of 12 euro area countrieseadentified. The euro area
cannot be treated as a homogenous group: Longhasticgies of consumption
with respect to real disposable income and reafinaincial wealth are larger in
the non-PIIGS euro area. Real house prices arsigoificant determinants of
real consumption in the long run. Our results shiost the unemployment rate
and the composite indicator of systemic stress) aseproxies for income and
capital uncertainty, are significantly negativesaciated with real consumption
in the long run, but only in the PIIGS euro area.

References

ALEXOPOULOS, M. — COHEN, J. (2009): Uncertain Timédncertain Measures. [Working
Paper, No. 352.] Toronto: University of Toronto @egment of Economics.

ALTISSIMO, F. — GEORGIOU, E. — SASTRE, T. - VALDERRAMAM. T. — STERNE, G. —
STOCKER, M. —= WETH, M. — WHELAN, K. — WILLMAN, A. (205): Wealth and Asset Price
Effects on Economic Activity. [Occasional Paper, 188.] Frankfurt: European Central Bank.



984

ANDO, A. — MODIGLIANI, F. (1963): The ‘Life-cycle’Hypothesis of Saving: Aggregate Impli-
cations and Tests. American Economic Revig3y,No. 1, pp. 55 — 84.

ARON, J. — MUELLBAUER, J. (2008): Housing Wealth, Cite@onditions and Consumption.
[Working Paper Series, No. 2006-08.] Oxford: Ceffirethe Study of African Economies.
BASU, S. — BUNDICK, B. (2012): Uncertainty Shocks iMadel of Effective Demand. [Work-

ing Paper Series, No. 18420], Cambridge: NBER.

BLACKBURNE, E. F. — FRANK, M. W. (2007): Estimating dfonstationary Heterogenous
Panels. The Stata JournalNo. 2, pp. 197 — 208.

BIRKEL, C. (2014): Analysis of Non-Stationary Pool€uine Series Cross-Section Data. Interna-
tional Journal of Conflict and Violenc8, No. 2, pp. 222 — 242.

BLOOM, N. (2009): The Impact of Uncertainty Shocksonometricay7, No. 3, pp. 623 — 685.

BLOOM, N. — FLOETOTTO, M. — JAIMOVICH, N. — SAPORTA-EXTEN, I. — TERRY, S. J.
(2012): Really Uncertain Business Cycles. [Working é?aperies, No. 18245.] Cambridge:
NBER.

BONCIANI, D. —-VAN ROYE, B. (2016): Uncertainty ShockBanking Frictions and Economic
Activity. Journal of Economic Dynamics and Contit8, C, pp. 200 — 219.

CABALLERO, R. (1990): Consumption Puzzles and Precaatip Savings. Journal of Monetary
Economics25, No. 1, pp. 113 — 136.

CAMPBELL, J. Y. — COCCO, J. F. (2007): How Do House &siéffect Consumption? Evidence
from Micro Data. Journal of Monetary Economibg, No. 3, pp. 591 — 621.

CAMPBELL, J. Y. — MANKIW, N. G. (1989): Consumptiomdome and Interest Rates: Reinter-
preting the Time Series Evidence. In: BLANCHARD, O.add FISCHER, S. (eds): NBER
Macroeconomics Annual: 1989. Cambridge, MA: MIT Brgsp. 185 — 216.

CARROLL, C. D. — KIMBALL, M. S. (1996): On the Concavitf the Consumption Function.
Econometrica64, No. 4, pp. 981 — 992.

CASE, K. E. — QUIGLEY, J. M. — SHILLER, R. J. (2008)omparing Wealth Effects: The Stock
Market versus the Housing Market. Advances in Macomomics5b, No. 1, pp. 1 — 34.

CHOI, I. (2001): Unit Root Tests for Panel Data. daliof International Money and Finan@8,
No. 2, pp. 249 — 272.

CHOUDHRY, T. (2003): Stock Market Volatility and théS Consumer Expenditure. Journal of
Macroeconomics5, No. 3, pp. 367 — 385.

CHUDIK, A. — MOHADDES, K. — PESARAN, M. H. — RAISSM. (2013): Debt, Inflation and
Growth Robust Estimation of Long-Run Effects in Bgmic Panel Data Models. [Working Paper,
No. 162.] Dallas: Federal Reserve Bank of Dallas &liabtion and Monetary Policy Institute.

CIARLONE, A. (2012): Wealth Effects in Emerging Econies. [Working Papers, No. 843.]
Rome: Banca d'ltaila.

CICCARELLI, M. — MADDALONI, A. — PEYDRO, J. L. (2013): eterogeneous Transmission
Mechanism: Monetary Policy and Financial Fragilitthe Euro Area. [Working Paper Series,
No. 1527.] Frankfurt: European Central Bank.

CICCARELLI, M. — MADDALONI, A. — PEYDRO, J. L.(2015): Tsting the Bankers. A New
Look at the Credit Channel of Monetary Policy. ReviegilEconomic Dynamics]8, No. 4,
pp. 979 — 1002.

COENEN, G. — STRAUB, R. (2005): Does Government Sppen@rows in Private Consumption?
Theory and Empirical Evidence for the Euro Area.of®ing Paper Series, No. 513.] Frank-
furt: European Central Bank.

COSTA, S. — GATT, W. — PIETTE, C. — SCOCCIANTI, (2016): Household Savings and Invest-
ment. Factors Driving the Households’ s Savings RatePALENZUELA, D. R. — DEES, S.
and Investment Task Force (eds): Savings and Imesdtbehavior in the Euro Area. [Occa-
sional Paper, No. 167.] Frankfurt: European Cerieak.

DE BONIS, R. — SILVESTRINI, A. (2012): The Effects Bfnancial and Real Wealth on Con-
sumption: New Evidence from OECD Countries. AppliddaRcial Economics22, No. 5,
pp. 409 — 425.



985

DE VEIRMAN, E. — DUNSTAN, A. (2008): How do Housing/ealth, Financial Wealth and
Consumption Interact? Evidence from New Zealands¢Désion Paper Series, DP2008/05.]
Wellington: Reserve bank of New Zealand.

ECB — EUROPEAN CENTRAL BANK (2016): The Impact of Un@énty on Activity in the Euro
Area. ECB Economic Bulletin Issue, 8/2016, pp. 55 — 74

EECKHOUDT, L. — SCHLEISINGER, H. (2008): Changes irslRand the Demand for Saving.
Journal of Monetary Economics5, No. 7, pp. 1329 — 1336.

GRUDKOWSKA, S. (2015): JDemetra + Reference Manuaisibn 1.1. Warszawa: Narodowy
Bank Polski, Department of Statistics.

GUDMUNDSSON, J. — NATVIK, G. J. (2012): That Uncart Feeling — How Consumption
Responds to Economic Uncertainty in Norway. [Staé, No. 23.] Oslo: Norges Bank.
GUISO, L. — JAPPELLI, T. — TERLIZZESE, D. (1992): fAangs Uncertainty and Precautionary

Saving. Journal of Monetary Economi88, No. 2, pp. 307 — 337.

GUNNING, J. W. (2010): Risk and Savings: A TaxonoiBgonomics Letterd07, No. 1, pp. 39 — 41.

HAMBURG, B. — HOFFMANN, M. — KELLER, J. (2008): Consutign, Wealth and Business
Cycles in Germany. Empirical Economi&d, No. 3, pp. 451 — 476.

HIRATA, H. — KOSE, M. A. — OTROK, C. — TERRONES, M. R0{13): Global House Price
Fluctuations: Synchronization and Determinants. fivgy Paper, WP/13/38.] Washington, DC:
IMF.

HOLLO, D. — KREMER, M. — LO DUCA, M. (2012): CISS —@omposite Indicator of Systemic
Stress in the Financial System. [Working PapereSeio. 1426.] Frankfurt: European Central
Bank.

IBRAHIM, M. H. — LAW, S. H. (2013): Dynamics of Cons@mExpenditures and Stock Market
Prices and Uncertainty: Malaysian Evidence. Theg&wore Economic Revievg8, No. 4,
pp. 1-17.

IM, K. S. = PESARAN, M. H. — SHIN, Y. (2003): Tesyj for Unit Roots in Heterogeneous Panels.
Journal of Econometric415, No. 1, pp. 53-74.

IMF (2012): Global Financial Stability Report. Thei€yt for Lasting Stability, April 2012. Wash-
ington, DC: IMF.

JAWADI, F. — SOUSA, R. M. (2012): Consumption aneath in the US, the UK and the Euro Area:
A Nonlinear Investigation. [Working Paper Serie?24/2012.] Braga: Universidade do Minho.

KIMBALL, M. S. (1990): Precautionary Saving in then8ll and in the Large. Econometricss,
No. 1, pp. 53 -73.

KNIGHT, F. (1921): Risk, Uncertainty, and Profit. &on: Houghton Mifflin.

KRIPFGANZ, S. — SCHNEIDER, D. C. (2016): Ardl: Stataodile to Estimate Autoregressive
Distributed Lag Models. Available at: <http://wwwiffganz.de/stata/ardl.html>.

LELAND, H. (1968): Saving and Uncertainty: The Paetionary Demand for Saving. Quarterly
Journal of Economic$82, No. 3, pp. 465 — 473.

LETTAU, M. — LUDVIGSON, S. C. (2001): Consumptiofiggregate Wealth, and Expected Stock
Returns. The Journal of Finan&6, No. 3, pp. 815 — 849.

LETTAU, M. — LUDVIGSON, S. C. (2004): Understandittte Trend and Cycle in Asset Values:
Revaluating the Wealth Effect on Consumption. AnmricEconomic Reviewd4, No. 1,
pp. 276 — 299.

LYHAGEN, J. (2001): The Effect of Precautionary 8&von Consumption in Sweden. Applied
Economics33, No. 5, pp. 673 — 681.

MODIGLIANI, F. - BRUMBERG, R. H. (1954): Utility Analyis and the Consumption Function:
An Interpretation of Cross-section Data. In: KURIHARK. K. (ed.): Post-Keynesian Eco-
nomics. New Brunswick, NJ: Rutgers University Pregs,388 — 436.

MIAO, J. (2004): Consumption and Saving under Kiimm Uncertainty. Annals of Economics
and Finance5, No. 2, pp. 299 — 311.

MOORE, A. (2016): Measuring Economic Uncertainty dtsl Effects. [Research Discussion
Paper, RDP 2016-01.] Sydney: Reserve Bank of Auatrali



986

MUELLBAUER, J. N. (2008): Housing, Credit and Consurixpenditure. [Paper presented at
Housing, Housing Finance, and Monetary Policy Sysiyra, 30 August — 1 September.]
Jackson Hole, WY: Federal Reserve Bank of Kansas City.

PERSYN, D. - WESTERLUND, J. (2008): Error Correcti®ased Cointegration Tests for Panel
Data. Stata Journad, No. 2, pp. 232 — 241.

PESARAN, M. H. — SHIN, Y. — SMITH, R. P. (1999): Red Mean Group Estimation of Dynamic
Heterogeneous Panels. Journal of the Americars@BtatiAssociation94, No. 446, pp. 621 — 634.

PESARAN, M. H. — SMITH, R. (1995): Estimating Longrr Relationships from Dynamic Hete-
rogenous Panels. Journal of Economet68sNo. 1, pp. 79 — 113.

SANDMO, A. (1970): The Effect of Uncertainty on $ay Decisions. Review of Economic Studies,
37, No. 3, pp. 353 — 360.

SHAMBAUGH, J. C. (2012): The Euro’s Three Crises. Biaog Papers on Economic Activity,
44, No. 1, pp. 157 — 231.

SINAI, T. — SOULELES, N. S. (2005): Owner-Occupiddusing as a Hedge Against Rent Risk.
The Quarterly Journal of Economid0, No. 2, pp. 763 — 789.

SKINNER, J. (1988): Risky Income, Life Cycle Consuimptand Precautionary Savings. Journal
of monetary Economic22, No. 2, pp. 237 — 255.

SKUDELNY, F. (2009): Euro Area Private Consumptids.there a Role for Housing Wealth?
[Working Paper Series, No. 1057.] Frankfurt: Euap€entral Bank.

SLACALEK, J. (2009): What Drives Personal Consump®dhe Role of Housing and Financial
Wealth. [Working Paper Series, No. 1117.] Frankfirropean Central Bank.

SOUSA, R. M. (2009): Wealth Effects on ConsumptiovidEnce from the Euro Area. [Working
Paper Series, No. 1050.] Frankfurt: European CeBtak.

STOCK, J. H. — WATSON, M. W. (2012): DisentanglifgtChannels of the 2007 — 2009 Reces-
sion. Brookings Papers on Economic Activity, Spripg, 81 — 135.

VERGARA, M. (2017): Precautionary Saving: A TaxonoafyPrudence. Economics Lettet&0,
January, pp. 18 — 20.

WEIL, P. (1993): Precautionary Savings and the Reent Income Hypothesis. Review of Econo-
mic Studiesg0, No. 2, pp. 367 — 383.

WESTERLUND, J. (2007): Testing for Error CorrectisnPanel Data. Oxford Bulletin of Eco-
nomics and Statistic€9, No. 6, pp. 709 — 748.



