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Abstract

We explore thelink between stock market wealth, housing wealth and aggregate consumption
for a sample of four European post-transition economies. We use Johansen co-integration,
vector error correction models and impulse response functions in order to assess the long
run and the short run responsiveness of consumption to permanent changes in both types
of wealth. We find evidence that supports the presence of the long run wealth effect in
Bulgaria, Croatia, and the Czech Republic. In Bulgaria only stock market wealth effect
appears to matter, while in the other two countries both types of wealth effects are effective.
Loading factor estimates suggest that in the short run income and consumption adjust most
of the discrepancies, while stock market and housing wealth are weakly exogenous.
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1. Introduction

Many countries, including European post-transition countries, experienced large
fluctuations in housing and stock market prices over the last decade. As housing is the largest
asset for most families, while stock market holdings also constitute a large segment of
household asset portfolio (albeit in European post-transition countries, stocks are not even
remotely as significant as housing), such large price changes are undoubtedly associated
with consumers” net worth and consequently might have a big impact on aggregate
consumption.

Empirical literature studying the impact of housing and stock market wealth on
consumption can be broadly divided in two categories. One strand of literature models
direct wealth effect using aggregate macroeconomic data, while the other assesses indirect
wealth effect using disaggregated (usually household level) data. In our study we follow the
former approach, which assumes that rising asset prices (both house and stock market
prices) increase household wealth that in turn increases consumption via the budget
constraint. Direct wealth effect is most often modelled using co-integration and error
correction models, which allows one to distinguish between the short run and the long run
relationship between consumption, income and wealth. Moreover, this approach identifies
the variables that adjust after the shock in order to restore the equilibrium.

Given the fact that the literature offers very limited insight with regards to impact of
changes in housing and stock market wealth effect on consumption in European post-
transition countries, this study will shed more light on this very important, yet under
explored topic. Studying the wealth effect in CEE countries has great policy relevance
because asset price boom and busts in the last two decades have been more pronounced in
these countries when compared to developed countries (Posedel and Vizek, 2009), which
may have had a strong impact on the consumption spending. This study also contributes to
the literature by distinguishing the effects of changes of both types of wealth on consumer
spending in four European post-transition European countries. To the best of our knowledge,
there have been no such studies published so far.

The remainder of the paper is organised as follows. Section 2 reviews the literature on
wealth effect in developed and European post-transition countries. Section 3 presents the data
and the methodology applied and discusses the results of the empirical analysis. Section 4
summarises the main findings.

2. Literature Review

The majority of studies on stock market and housing wealth effect on consumption are
conducted for industrialised countries. Poterba (2000) surveys the literature exploring the
stock market wealth effect in industrialised countries, while Paiella (2009) reviews more
recent papers analysing both the stock market and housing wealth effect on consumption in
the industrialised countries. As Paiella (2009) claims, the empirical research on the link
between wealth and consumption has generally found evidence of a positive and significant
long-run relationship between wealth and consumption in developed countries. Recent
studies using aggregate data for the USA, such as Ludvigson and Steindel (1999), Mehra
(2001), Davis and Palumbo (2001) and Lettau and Ludvigson (2004), find that a one dollar
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increase in aggregate wealth leads to an increase in aggregate consumption of 3-5 cents. In
addition, Ludvigson and Steindel (1999) and Lettau and Ludvigson (2004) find that wealth is
the variable that adjusts after the shock in order to restore the long-run equilibrium
relationship between income, wealth and consumption. Fernandez-Corugedo et al. (2003),
Fisher and Voss (2004) and Chen (2006) find quantitatively similar evidence for the Unied
Kingdom, Australia and Sweden. Studies encompassing a sample of industrialised European
countries, such as Labhard et al. (2005), suggest that the total wealth effect on consumption
ranges between 1 and 5 percent for most euro-area countries.

The main drawback of the aforementioned studies is that they do not differentiate
between stock market and housing wealth. Several studies for industrial countries have
specifically addressed that issue. Dvornak and Kohler (2003) investigate the impact of stock
market wealth, as well as housing wealth, using state level panel data for Australia, while
Case et al. (2005) do the same for the USA and a panel of OECD countries. Ludwig and Slok
(2004) apply the co-integration panel method on data for 16 OECD countries. Dvornak and
Kohler (2003) conclude that the stock market wealth effect is more important in Australia,
while Case et al. (2005) find the opposite for the USA. Furthermore, Case et al. (2005)
estimates suggest marginal propensities to consume out of housing wealth are substantially
larger than marginal propensities to consume out of stock market wealth for both a panel
covering 14 developed countries and a panel of US states. Ludwig and Slok (2004) research
suggests that stock market wealth effect on consumer spending has increased over time,
with stock market wealth effect being more pronounced in countries with a market-based
financial system, when compared to countries with a bank-based financial system. On the
other hand, housing wealth effect has become significant in the 1990ies. Zemcik (2006)
models housing, stock market wealth and consumption using the bi-variate Markov
switching model, Granger causality tests and impulse responses. His results suggest that
both housing and stock market wealth cause consumption, although impulse responses
indicate that consumption reacts a bit more strongly to changes in stock market wealth.

Besides the aforementioned two groups of papers, there exists another strand of literature
that looks exclusively at the housing wealth effect on consumption in industrialised
countries. However, studies like Campbell and Cocco (2007), Morris (2007), Disney et al.
(2007), Bover (2005) and Attanasio et al. (2005) differ greatly on the exact effect of housing
wealth on consumption. Atanasio et al. (2005) estimates for the marginal propensity to
consume out of housing wealth for the UK range from 0.04 to as high as 0.21, while on the
other end of spectrum Bovers (2005) estimate for Spain is only 0.02 percent.

As far as studies on housing wealth effect in post-transition countries are concerned, to the
best of our knowledge only one paper exists. Namely, Sec and Zemcik (2007) use a panel data
approach in order to estimate the impact of change in housing prices, rents and mortgage
payments on consumption in the Czech Republic. They combine household expenditure
survey data with regional data on apartment prices. Their results suggest that homeowners
respond differently to changes in house prices and rents than renters. More specifically, higher
house prices increase consumption for those households who are homeowners, but as expected
not for those households that are renters. Finally, mortgage payments do not explain any
variation in consumption. Funke (2004) is the only study of stock market wealth effect on a
sample of 16 emerging countries, which however does not include European countries. The
author finds a very small, but statistically significant, stock market wealth effect: when stock
prices on average increase by 10 percent, private consumption grows by 0.2-0.4 percent.



VIZEK

3. Data and Methodology

The main purpose of this study is to assess the relative importance of two wealth components,
stock market and housing wealth, for private consumption in European post-transition
countries: Bulgaria, the Czech Republic, Croatia and Estonia. The motivation for including
wealth in consumption function stems from several theories, including the permanent
income theory by Friedman (1957), and the life cycle theory by Modigliani and Brumberg
(1954), and Ando and Modigliani (1963). Co-integration and error correction methods are
usually the method of choice when modelling wealth effect on consumption since the basic
prediction of the life-cycle model of household spending suggests that predictable changes
in asset prices should not lead to changes in planned consumption, while unexpected
changes should generate a response.

To determine whether the aggregate consumption forms an equilibrium relationship
with income, stock market and housing wealth in the long run we use the Johansen
procedure, i.e. trace and maximum eigenvalue statistics. These two test statistics also
determine the number of co-integrating vectors between variables (Johansen, 1988;
Johansen, 1991). The trace statistic tests the hypothesis that the number of co-integrating
vectors is less than ¢, while the maximum eigenvalue statistic tests that the number of co-
integrating vectors is equal to c against ¢ + 1.

We begin the co-integration analysis by estimating a VAR in the form of Equation 1.
k represents country,and Y, ,isa 4 x 1 vector containing the values that four variables assume
at time £. Y, , consists of four variables representing aggregate consumption, income, stock
market wealth and housing wealth.

»
Y., =¢ +}Z:4 (Dk,j Yk,t—p tTE, )

The dynamics of Y,, is presumed to be governed by a p"-order Gaussian vector
autoregression, where p represents the lag length, Y, (4 x 1) vector contains the constant
terms of the VAR, the matrices (I)k’ P (I)k’p contain the autoregressive coefficients, and g, I8
an i.i.d. N(0, Z) process.

After the long-run relationships were derived, an error-correction model of aggregate
consumption was estimated for each country. Only results for error-correction model for
consumption are presented in this paper, while other error correction model results can be
obtained from the author upon request.

Although the analysis carried out does not require numerous variables, there are several
limitations related to the data availability. In order to conduct the analysis quarterly data
(series) is required on consumption, income, housing wealth and stock market wealth for
the four countries — Bulgaria, Croatia, Czech Republic, and Estonia. It was not possible to
include other post-transition European countries in the analysis because longer house price
series were not available to the author.

House price series is used as a proxy for housing wealth since housing wealth series and
housing stock series, from which one derives housing wealth series, are not available for the
analysed countries (except Estonia). House prices were also used as a proxy for housing
wealth in studies on wealth effect on consumption in Miles (1992), Miles (1995), Girouard
and Blondal (2001), Aoki et al. (2003), and Ludwig and Slok (2004). Sources for house prices
and all other series are displayed in the Appendix.
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Since a stock market wealth variable is difficult to construct, stock market indices are
used as a proxy for wealth. The same approach was followed in a great number of other
studies, including Romer (1990) and Poterba and Samwick (1995). Data on total real
aggregate consumption was used, although in the empirical literature non-durable
consumption series is also used. The advantages of using non-durable consumption are
straight forward: durable consumption can be thought of as a replacement and improvement
to a capital stock that opposes mainstream consumption theories, which perceive
consumption as a flow variable (Ludwig and Slok, 2004). However, several authors, including
Romer (1990), Brady et al. (2000) and Mehra (2001), recommend using a total consumption
series when testing for wealth effect because the stock market crashes usually only affect (i.e.
postpone) durable consumption. Moreover, equity extracted from homes via financial
instruments is usually used for financing the purchases of durable goods. Finally, net wage
series published by national statistical offices and Eurostat are used as a proxy for income.

The series are expressed in real terms. Net wages, house prices and stock market price
series were deflated using the consumer price index. All series were transformed into
logarithms. All series were tested for unit roots using the Ng-Perron test (Perron and Ng,
1996). The results suggest that all series are stationary in first differences.! The longest sample
for transition countries is available for Croatia (from Q4:1996). Data for Estonia starts in
Q1:1997, while for Bulgaria and the Czech Republic the starting observation is Q1:1998. The
data series for all transition countries are available up to Q1:2010.

4, Results

The first step in the analysis is to test for co-integration between private consumption,
income, stock market wealth and housing wealth. Trace and maximum eigenvalue statistics
suggest that in Estonia and Bulgaria one co-integrating vector is found, while in the case of
Croatia and the Czech Republic three vectors are detected.? The analysis proceeds by the
imposing of a normalisation restriction to the long run private consumption, which allows
the identification of the long run parameters of the first vector for all four countries.

Table 1 displays the long-run elasticities of private consumption with respect to income
and two wealth proxies, along with the results of zero restrictions test (calculated as LR test
with Chi? statistics) on each individual long run elasticity. Chi? statistics and the corresponding
p-values suggest which of the variables entailing the long run relationship are not statistically
significant and can thus be excluded from the long run model. One can notice that in the case
of Croatia, and the Czech Republic, all variables are statistically significant and can not be
excluded from the long run model. In the case of Estonia, only private consumption is
marginally significant, while the coeflicient for the other three variables are not statistically
different from zero. This finding suggests that although one co-integrating vector is found, the
long run impact of income and wealth on private consumption in Estonia is slim at best. In the
case of Bulgaria, private consumption seems to be affected by stock market wealth, while long
run coeflicients of income and housing wealth are not statistically different from zero.

! To conserve space we do not show the results of unit root tests here, however, they are available from the author
upon request.
? The details on trace and maximum eigenvalue statistics can be obtained upon request from the author.
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As far as the magnitude of the long-run wealth effect coefficients, the results reveal they
are surprisingly high in Bulgaria and the Czech Republic, while they are much smaller in
Croatia. In Bulgaria where only stock market wealth is relevant for private consumption, the
long run increase of stock market prices by 1 percent increases private consumption by 0.12
percent. In Croatia and the Czech Republic, which are the only two countries with both
types of wealth effect present in the long run model, additional restrictions are imposed in
order to identify the coeflicients and to facilitate their comparison. Thus in Croatia the
assumption is made that two wealth effect coefficients are the same, while in the Czech
Republic the assumption is made that the housing wealth effect coeflicient is twice as large
as the stock market coefficient. Both restrictions are accepted (for the former restriction
Chi2 statistics 2.77 and corresponding p-value 0.16 is obtained, while for the latter restriction
Chi2 statistics 1.55 and corresponding p-value 0.28 was obtained). The derived wealth
coefficients for Croatia are quite small: an increase of both housing and stock market prices
by 1 percent raises private consumption by 0.028 percent. Unlike Croatia, where both types
of wealth effect have the same effect on the consumption, in the Czech Republic housing
wealth effect is double in size (0.18), when compared to the stock market effect (0.09).

Table 1. Long-Run Elasticities of Consumption and Corresponding Zero Restrictions

Variable Consumption Net wage Housing wealth | Stock market wealth
Country B B=0 8 B=0 B =0 B B=0
. 8.52* 0.514 0.005 6.32**
Bulgaria 10 1 0oogy | ©12 (047) | 999 | (0oq) | O12 (0.01)
) 13.2* 13.2% 3.01 6.32**
Croatia 10 (0.0003) 1.52 (0.0003) 0023 (0.08] 0.06 (0.012)
Croatia - 10 - 1.52 - 0.028 - 0.028 -
restricted model
. 44.0* 51.1* 31.6* 46.9*
Czech Republic 1.0 (0.00) 0.137 (0.00) 0.191 (0.00) 0.089 (0.00)
Czech Republic - 10 - 016 - 018 - 0.09 -
restricted model
) 3.33 1.28 1.39 1.56
Estonia 1.0 (0.07) 0.28 (0.25) 0.25 (0.23) 0.054 (0.21)

Note: * significant at 1 percent level. ** significant at 5 percent level. Zero restriction on long run elasticities
is tested using the likelihood ratio test of restriction with the Chi? statistics. Numbers in brackets
denote the p-values.

Source: Author’s calculations

Table 2 presents the adjustment coeflicients that are estimated along with the long run
coeflicients in a co-integration space. By testing the zero restriction on individual adjustment
coefficients, it establishes which variables are weakly exogenous, i.e. which variables in the
short run do not correct the deviations from the long run equilibrium. This is important
because, although the Granger representation theorem suggests that there must be an error-
correction mechanism if the series in question are co-integrated, error-correction terms in
error-correction models with weakly exogenous series as dependant variables will not be
statistically significant. When observing Table 2 one can notice that private consumption
adjusts to changes in the long run equilibrium in three out of four countries (the exception
is Croatia). As far as other variables are concerned, both the house prices and the stock
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market prices do not adjust the long run discrepancies. The only exception in that regard is
Croatia, whose stock prices are not weakly exogenous. Along with consumption, income
also changes in the short run to adjust the disequilibria and is therefore not weakly exogenous
in three out of the four countries.

Table 2. Adjustment Coefficients and Weak Exogeneity Tests

Variable Consumption Net wage Housing wealth Stock market wealth
Country a a=0 a a=0 a a=0 a a=0
Bulgaria| -0.338 [0?026454] -0.164 [055:;] -0.074 [ggg] -1.31 [32;71]
Croatia -0.11 [823] 0.76 [(1)%(?;)’;] 319 [(1323] -10.9 [SSSZ]
o | ety [ | e [ | g [ e | o
Estonia -0.449 ?048; -0.132 [é“?;] -0.074 ?009%7] 0.26 ([3655551;

Note: * significant at 1 percent level. ** significant at 5 percent level. Zero restriction on adjustment coefficients
are tested using Likelihood ratio test of restriction with Chi? statistics. Numbers in brackets denote the
p-value.

Source: Author’s calculations

Table 3 summarises the results of the error-correction models. One must note that error
correction models for Croatia and the Czech Republic were derived using the restricted
version of the co-integration relation. Also it must be noted that there is no reason to estimate
an error correction model for Estonia given the fact that all variables entailing a long run

model for Estonia are not statistically different from zero.

Table 3. Error-Correction Model — Summary of Estimation Results

Explanatory variables Bulgaria Croatia Czech Republic
Error correction term -0.33* (0.00] 0.12 (0.73) -1.05** (0.04])
Consumption persistence 1.52 (0.22) 0.24 [0.90]) 2.50 (0.08)
Net wage 3.89 (0.06) 0.69 (0.60) 0.78 (0.59)
Housing wealth 4.43** (0.043] 0.42 (0.78) 1.71 (0.20]
Stock market wealth 1.03 (0.32) 1.64 [0.25) 1.39 (0.29)
Adjusted R? 0.48 0.62 0.67

RSS 0.0018 0.0007 0.0019
Number of lags of independent variables 1 4 6

AR test 210 (0.12) 0.13 (0.94) 0.32 (0.58)
ARCH test 0.18 (0.90) 0.22 [0.88) 0.01 (0.92)
Normality test 2.27 [0.32) 1.37 (0.50] 1.001 [0.60)
RESET test 1.35 [0.25) 1.42 (0.24) 0.49 (0.49)

Note: * significant at 1 percent level. ** significant at 5 percent level. Numbers in parentheses denote the
time lag. Numbers in brackets denote the p-value; statistics corresponding to independent variables
refers to F-statistics and associated p-value of block exclusion restriction on all lags of an individual

variable.
Source: Author’s calculations
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As one can notice, the country models satisty all diagnostic tests. Furthermore, in all
countries, except Croatia, consumption is not weakly exogenous, i.e. it responds to deviations
from the long-run equilibrium. This should not come as a surprise given that the weak
exogeneity tests also indicated consumption in Croatia and were not responding to
discrepancies in fundamentals. Moreover, the adjustment dynamics is quite strong in the
remaining two countries. In the Czech Republic all discrepancy is adjusted in one quarter,
while in Bulgaria the adjustment takes approximately three quarters. Lagged values of
consumption in all countries are not significant, suggesting consumption smoothing is not
present in this sample of economies. As far as the influence of income and wealth on short
term private consumption dynamics, the conclusion can be made that in the short run
consumption is affected by those variables that do not seem to matter for its determination
in the long run. For example in Bulgaria changes in net wage and housing wealth Granger
cause consumption, while in the long run only stock market wealth seem to matter. Similarly,
in Croatia in the long run all variables explained the private consumption variance, while in
the short run none of the variables matter. In the Czech Republic consumption in the short
run does adjust the long run discrepancies, but it does not respond to wealth variables, while

the opposite is true for the long run effect of wealth changes.

The empirical segment of the paper is concluded by the impulse response estimated
using the error correction model framework. The Choleski identification scheme was
employed with the following ordering: stock market prices, consumption, net wages, and
house prices. One must also note that the results remained unchanged when reversing the

ordering of variables.

Figure 1. Responses of Consumption to Innovations in All Variables — Bulgaria

Response of SAC to SAC

Response of SAC to SAHP
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Source: Author’s calculations
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Figure 2. Responses of Consumption to Innovations in All Variables — Croatia
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Figure 3. Responses of Consumption to Innovations
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Due to space considerations, we present only the responses of consumption (SAC) to
innovations in house prices (SAHP), stock market prices (SAPC) and net wage (SAW). The
rest of the impulse response estimates can be obtained upon request from the author.

Impulse responses for all three countries suggest that consumption reacts similarly to
stock price innovations in all three countries (Bulgaria, Croatia and the Czech Republic).
Namely, after a one standard deviation shock in stock prices private consumption
permanently increases. The reaction of consumption to house price innovations however
differs significantly across countries. In Bulgaria house price innovations have hardly any
effect on consumption, while in Croatia and the Czech Republic they permanently increase
consumption. One must also note that impulse response estimates suggest some degree of
consumption persistence is present in Croatia and the Czech Republic.

5. Concluding Remarks

We show that private consumption in three out of four post-transition countries responds to
long run changes in stock market wealth, housing wealth or both. In Bulgaria only stock
market wealth effect is significant in the long run, while in Croatia and the Czech Republic
both stock market and housing wealth explain consumption variance in the long run. There
seems to be no long run wealth effects on consumption in Estonia. As far as the magnitude
of the long-run wealth effect coeflicients, the results reveal they are surprisingly high in
Bulgaria and the Czech Republic, while they are much smaller in Croatia. In Bulgaria, where
only stock market wealth is relevant for private consumption, the long run increase of stock
market prices by 1 percent increases private consumption by 0.12 percent. In Croatia an
increase of both housing and stock market prices by 1 percent raises private consumption by
0.028 percent. Unlike Croatia, where both types of wealth effect have the same effect on the
consumption, in the Czech Republic housing wealth effect coeflicient is double in size (0.18),
when compared to the stock market effect (0.09).

Loading coefficient estimates suggest that in the short run private consumption and
income adjust to changes in the long run equilibrium in three out of four countries (the
exception is Croatia), while stock market and housing wealth do not (the only exception is
once again Croatia).

Error correction model estimates suggest consumption persistence is not present in the
analysed economies. As far as the influence of income and wealth on short term private
consumption dynamics, we can conclude that consumption is affected by those variables
that do not seem to matter for its determination in the long run. For example in Bulgaria
changes in net wage and housing wealth Granger cause consumption in the short run, while
in the long run only stock market wealth matters. Similarly, in Croatia in the long run all
variables explained the private consumption variance, while in the short run none of the
variables matter. In the Czech Republic consumption in the short run does adjust the long
run discrepancies, but it does not respond to wealth variables, while the opposite is true for
the long run effect of wealth changes.

There are numerous ways to enhance the analysis presented in this paper. One could use
other proxies for income (like disposable income); since obtained income elasticities of
consumption are in general lower than one might expect. One might also use other proxies
for stock market and housing wealth (like stock market capitalisation or housing stock) in
order to check the robustness of obtained estimates. Moreover, more countries could be
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added to the sample. In particular, it would be interesting to add developed European
countries that would in turn facilitate the comparison of wealth effects in developed and
post-transition European countries. Adding more countries to the sample might also enable
the application of a panel co-integration method that would impose the same long run
behaviour of consumption to all countries, while allowing for the short run heterogeneity.
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Appendix. Data Description and Sources

Table A.1. Bulgaria

Variable

Description

Source

Household consumption (C)

Millions of national currency, chain-linked
volumes, reference year 2000

Eurostat

Wage (W)

Average nominal wages and salaries of the
employees under labor contract in national
currency

Bulgarian Statistical Institute

Stock market index (SP)

2005=100

International Financial Statistics

House price (HP)

Average market prices per square meter of
dwellings, in national currency, total for
Bulgaria

Bulgarian Statistical Institute

CPI deflator

Derived using Consumer Price Index

International Financial Statistics

Table A.2. Croatia

Variable

Description

Source

Household consumption (C)

Millions of national currency, chain-linked
volumes, reference year 2000

Eurostat

Wage (W)

Average net nominal wages of the employ-
ees in legal entities, in national currency

Croatian Central Bureau
of Statistics

Stock market index (SP)

2005=100

International Financial Statistics

House price (HP)

Average market prices per square meter
of dwellings, in national currency, total for
Croatia

Real Estate Exchange database

CPI deflator

Derived using Consumer Price Index

International Financial Statistics

62 Table A.3. Czech Republic

Variable

Description

Source

Household consumption (C)

Millions of national currency, chain-linked
volumes, reference year 2000

Eurostat

Wage (W)

Average gross nominal wage, in national
currency

Czech Statistical Office
and Eurostat

Stock market index (SP)

2005=100

International Financial Statistics

House price (HP)

Apartment price index,
total for Czech Republic

Czech Statistical Office

CPI deflator

Derived using Consumer Price Index

International Financial Statistics




Table A.4. Estonia

VIZEK

Variable

Description

Source

Household consumption (C)

Millions of national currency, chain-linked
volumes, reference year 2000

Eurostat

Wage (W)

Average nominal net wages and salaries, in
national currency

Estonian Statistical Office and
Eurostat

Stock market index (SP)

2005=100

International Financial Statistics

House price (HP)

Average purchase-sale price per square
meter of dwelling, in national currency,
Tallin

Estonian Statistical Office

CPI deflator

Derived using Consumer Price Index

International Financial Statistics
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