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Importance of housing wealth effect in selected European countries: evidence from panel 

VAR model  

 

Abstract 

In this study, a system estimation of housing wealth effect on consumption by employing panel 

vector autoregressive model is conducted for a panel of 28 selected developed and emerging 

European countries. Since housing wealth effect should be more prominent than financial wealth 

effect, in this paper the dynamic relationship between consumption and housing wealth is 

empirically tested using the panel vector autoregressive approach. The data for unbalanced panel 

spans (when available) from 1990 to 2016. The estimation is conducted using generalised method 

of moments and addresses the issue of unobserved heterogeneity by correcting for fixed effects. 

With the aim of comparing the magnitude of income and housing wealth shocks on consumption 

in developed and post-transition European countries, the main panel is divided into two 

subpanels. In addition, the impact of financial crisis in 2008 on housing wealth shock on 

consumption is analysed by splitting the data set into two sub-panels: first one spanning from 

1990-2008 and the second one spanning from 2009-2016. The results of the empirical analysis 

reveal that the response of personal consumption to a housing wealth shock is more prominent for 

the panel of post-transition European countries when compared to developed countries. Also, the 

higher responsiveness of consumption to a housing wealth shock is evident before crisis, whereas 

in the post-crisis sample, housing wealth has no significant impact on consumption. 

 

Key words: consumption, emerging European countries, housing wealth, panel vector 

autoregression 
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1. Introduction 

A change in consumer spending caused by an exogenous movement in housing wealth, in 

economic literature is called a housing wealth effect. Ever since the liberalization of financial 

markets or more precisely, the deregulation of mortgage markets back in 1980s, the impact that 

house prices have on consumption became important for scientific and professional public.  

Additionally, it is very important for policy makers to understand how shocks in housing wealth 

affect the consumption. According to the life-cycle hypothesis of Ando and Modigliani (1963), 

increase in housing wealth should have positive effect on consumption, but according to Mishkin 

(2007) there are different views that have to be considered when analysing the life-cycle 

hypothesis. For instance, households own housing, so changes in housing wealth should have 

more prominent effect on consumption, than stock market wealth. Moreover, since property price 

has relatively lower volatility when compared to stock market wealth, changes in housing wealth 

should last longer. On the contrary, according to Poterba (2000) net housing wealth effect might 

be smaller, since the positive effect that higher house prices have on consumption are often offset 

by negative housing service effect.  

Since in existing literature there is no consensus whether the housing wealth effect or the stock 

market wealth effect should have stronger impact on consumption, in this paper the housing 

wealth effect on consumption will be tested empirically. A system estimation of housing wealth 

effect on consumption by employing panel vector autoregressive model is conducted for a panel 

of 28 selected developed and emerging European countries. Namely, a system of three 

endogenous variables: consumption, disposable income and housing wealth is modelled.  

The panel vector autoregressive (PVAR) approach allows for the response effect from 

consumption to wealth and income. In addition, it illustrates how response of consumption and 

housing wealth differ according to the nature of shocks to them. The estimation is conducted 

using generalised method of moments (GMM) and addresses the issue of unobserved 

heterogeneity by correcting for fixed effects. Impulse response and forecast error variance 

decomposition is presented, as well as VAR lag selection criteria, Granger causality test results 

and roots of VAR companion matrix.  
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With the aim of comparing the magnitude of income and housing wealth shocks on consumption 

in developed and post-transition European countries, the main panel is divided into two 

subpanels. In addition, the impact of financial crisis in 2008 on housing wealth shock on 

consumption is analysed by splitting the data set into two sub-panels: first one spanning from 

1990-2008 and the second one spanning from 2009-2016. The empirical analysis focuses on 

short-run and enables to track the changes in personal consumption as a result of changes in 

income and housing wealth. 

This study makes use of previous study by Čeh Časni et al. (2016) and presents the new estimates 

of housing wealth effect on personal consumption by enlarging the sample of countries and by 

splitting the sample in two: developed and post-transition European countries, which enables to 

compare the extent of housing wealth shock on consumption, since in relevant literature there is 

an assumption of more prominent housing wealth effect on consumption in post-transition 

economies. Furthermore, the second split, on pre-crisis and post-crisis period, will give an insight 

to the impact on housing wealth effect on consumption before and after the financial crisis in 

2008. To the best of author`s knowledge this matter has not yet been studied on this sample of 

countries and by taking advantage of system estimation. 

The paper is structured as follows. Section 2 presents the data, section 3 explains the 

methodology. In section 4 the results of the empirical analysis are presented and section 5 gives 

concluding remarks. 

 

2. Data  

In this empirical paper, the data for unbalanced panel of 28 selected European countries is used. 

The selected countries are according to World Bank country classification and the level of their 

national income, grouped into two groups: developed and emerging countries. Namely, Austria, 

Belgium, Switzerland, Germany, Denmark, Spain, Finland, France, United Kingdom, Ireland, 

Italy, Netherlands, Norway, Portugal and Sweden are grouped into developed countries. In the 

group of emerging European countries there are: Bulgaria, Czech Republic, Estonia, Croatia, 

Hungary, Latvia, Lithuania, Macedonia, Poland, Romania, Slovenia, Slovakia and Turkey. 
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The data set consists of yearly data spanning, when available, from 1990 to 2016. The private 

final consumption expenditure, gross wages and gross national disposable income are expressed 

in milliards of Euros and are taken from AMECO and WIIW database. Apart from that, real 

estate price indices are taken from BIS database and are all recalculated to the same base 

(2015=100). Furthermore, all data is recalculated into logarithms and then the first difference of 

log data is analysed. 

Since this study has a broad coverage, there are some data limitations. Firstly, the real estate price 

indices are used as a proxy variable for housing wealth, since the data on housing wealth are not 

available for all countries in a sample (for discussion please refer to Caroll et al., 2011; Ciarlone 

2011; Ahec Šonje et al. 2014; Čeh Časni, 2014). Furthermore, gross wages and gross national 

disposable income are the two proxy variables for income, one in the baseline model and the 

other as a robustness check, respectively. Finally, private final consumption expenditure is used 

as a proxy variable for personal consumption (please refer to Lettau and Ludvigson, 2004). The 

detailed description of data sources and time periods used in empirical analysis is given in Table 

1 in appendix. 

 

3. Methodology 

In this study the panel vector autoregression model by Abrigo and Love (2015) is used in order to 

examine how changes in income and housing wealth affect personal consumption. Since PVAR 

combines the traditional VAR approach and panel data approach, it results in an improved 

consistency of estimation as well as resolves the issue of unobserved heterogeneity by correcting 

for fixed effects (Love and Zicchiono, 2006). Another advantage of this approach is that it 

explicitly allows for feedback effect from consumption to wealth and income and it is not based 

on strong assumption of a cointegrating relationship between consumption, income and wealth, 

therefore enabling the richer empirical analysis. So, this PVAR model will be able to estimate the 

housing wealth effect on consumption regardless of the presence of cointegrating relationship, 

since the first differences of log variables are used in the estimation making all the variables 

stationary (I(0)). 
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Most of the previous studies regarding the wealth effect use cointegrating or single equation 

modelling approach, so this empirical paper contributes to the existing literature by taking the 

advantage of system estimation.  

According to Abrigo and Love (2015), firstly an optimal lag order in panel VAR and in the 

moment condition is chosen. The results of lag selection criteria for the baseline model are 

presented in table 1. 

  Table 1 Lag selection criteria for the baseline PVAR model 

lag Hansen`s J statistic MBIC MAIC MQIC 

1 24.43 -123.54 -29.57 -67.43 

2 16.02 -82.64 -19.98 -45.23 

3 7.62 -41.70 -10.38 -22.99 

Source: author`s calculations 

Andrews and Lu (2001) show that consistent moment and model selection criteria (MMSC) for 

General Method of Moments (GMM) models are based on Hansen`s J statistic (Hansen, 1982) of 

over-identifying restrictions. According to the results presented in table 1, the preferred model is 

first-order panel VAR. Thus, the following first-order three-variable panel VAR model is used in 

the empirical analysis: 

                                      t,it,cit,iit,i dfY)L(Y                                                  (1) 

where i  is the vector of constant terms for each variable, )L(  is the lag operator and t,iY  

represents a vector of three endogenous variables (C, I, HW), namely: C and I are the changes of 

household total consumption and disposable income and HW denotes changes in housing wealth. 

Subscripts i and t refer to country and time, respectively. Furthermore, if  denotes the fixed effect; 

t,cd  represents the country-specific time dummy and t,i  denotes the vector of residuals. 

Since in the panel VAR framework, some restrictions on parameters need to be imposed in order 

to ensure that the underlying structure is the same for all the countries in the panel, fixed effects 

denoted by if  in equation (1) are removed by forward mean-differencing procedure also known 

as the Helmert procedure (Arellano and Bover, 1995). This way the orthogonality between 

transformed variables and lagged independent variables (Love and Zicchino, 2006) are preserved. 
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In addition, after eliminating fixed effects by differencing, the panel generalized method of 

moments (GMM), where lagged regressors were used as instruments in order to estimate 

coefficients more consistently, is employed
1
. 

Furthermore, in order to isolate shocks to one of the VAR errors it is necessary to decompose the 

residuals in the way that they become orthogonal. This procedure (Sims, 1980) is known as the 

Cholesky decomposition of the variance-covariance matrix of residuals and ensures the 

orthogonalization of shocks, so, the variables that come earlier in ordering affect the following 

variables contemporaneously and with a lag, while the variables that come later only affect 

previous variables with a lag (Love and Zicchino, 2006). Namely, housing wealth effect is 

ordered after personal consumption and income, which is based on previous research concerning 

this matter (for instance Čeh Časni et al., 2016; Shen et al, 2015).  

 

4. Empirical analysis results 

The results of the empirical analysis for a 1-lag baseline model for 28 selected European 

countries (whole panel) are given in table 2. 

Table 2.  Main results of a baseline (1-lag) PVAR model with wage (whole panel) 

Response of: 
Response to (GMM estimates): 

C(t-1) w(t-1) HW(t-1) 

C(t) 0.237*** 

[0.097] 

-0.012 

[0.087] 

0.037*** 

[0.005] 

w(t) -0.009 

[0.101] 

0.327*** 

[0.091] 

0.052*** 

[0.006] 

HW(t) 1.094*** 

[0.256] 

-0.129 

[0.215] 

-0.237*** 

[0.073] 

Note: three-variable VAR model is estimated by GMM, country-specific and fixed effects are 

removed prior to estimation. Heteroskedasticity and serial correlation robust standard errors are 

in brackets. ***, ** denote significance on 1% and 5% significance level, respectively. 

Source: calculation of the author. 

 

                                                           
1
 In the estimated models six lags of consumption, wage and housing wealth are used as instruments. 
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Accordingly, one can notice that housing wealth has statistically significant and positive effect on 

personal consumption, with the estimated coefficient of 0.037. Furthermore, housing wealth also 

has positive and statistically significant influence on wage with the coefficient of 0.052. Finally, 

change in consumption positively affects housing wealth on the significance level of 1% with the 

estimated coefficient being 1.094. 

After estimating a PVAR model presented in table 2, some post-estimation tests were performed. 

Namely, Granger causality Wald test and stability condition of the estimated model were 

performed
2
. According to Granger causality test, housing wealth Granger caused consumption 

and wage. Also, the VAR model showed stable since all the eigenvalues lie inside the unit circle 

(Lutkepohl, 2005 and Hamilton, 1994). 

 

Figure 1. IRF for baseline (whole panel) PVAR model with wage (Stata 13) 

Note: diff_lrprice=HW, diff_lw=w, diff_lc= C                mc(500)  

 

                                                           
2
 The results of performed post-estimation tests are not presented here in order to save space, but are available from 

the author upon the request. 
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Figure 1 plots the impulse response functions, namely the responses of consumption, wage and 

housing wealth to a one standard deviation shock in the 1-lag baseline PVAR model that were 

estimated using 500 Monte Carlo draws. Since in this paper a housing wealth effect on personal 

consumption is analysed, the result of a particular interest is presented in the right upper panel of 

Figure 1. Namely, a shock of a one standard deviation in housing wealth after one year increases 

personal consumption and then it decreases it in the second year. After six years this effect 

diminishes. Furthermore, a one standard deviation shock in housing wealth initially increases 

income (here approximated by wage) and then it lowers it. This effect diminishes after four years. 

Another way of summarizing the information given by impulse response functions is the variance 

decomposition given in table 2 in appendix. Accordingly, the contribution of personal 

consumption shock to the variance of personal consumption is 98.47% at the 10 years horizon. 

Furthermore, the housing wealth shock accounts for 1.52% to the variance of personal 

consumption after 10 years. Finally, housing wealth shock contributes to the variance of wage 

with 2.43% after 10 years.  

As a robustness check of the estimated baseline PVAR model, a different proxy variable for 

income is used. Namely, instead of wages, the gross national disposable income is used. It was 

found that all the main conclusions remained the same, so due to maintenance of the space, the 

robustness check results are not presented here, but they are available from the author upon the 

request. 

After estimating the panel VAR model for the whole panel of 28 selected European countries, 

this empirical exercise further examines weather there is a difference in housing wealth effect for 

the sample of developed and post-transition countries and does the financial crisis of 2008 affect 

the magnitude of the impact of housing wealth to personal consumption. 

 

4.1. Housing wealth effect on personal consumption in post-transition and developed 

European countries 

Firstly, the main panel of 28 selected European countries is divided into two sub-panels: panel of 

developed countries and panel of post-transition countries and then, two models described with 

equation (1) are estimated. The results of the empirical analysis are given in table 3. 
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Table 3.  Results of PVAR model with wage for developed and post-transition countries 

Response 

of: 

Response to (GMM estimates): 

Developed countries Post-transition countries 

C(t-1) w(t-1) HW(t-1) C(t-1) w(t-1) HW(t-1) 

C(t) -0.054 

[0.123] 

0.372*** 

[0.119] 

 

0.025*** 

[0.006] 

0.224*** 

[0.085] 

-0.151* 

[0.083] 

 

0.038*** 

[0.005] 

 

w(t) -0.136 

[0.144] 

0.584*** 

[0.133] 

0.033*** 

[0.009] 

 

-0.169** 

[0.080] 

0.277*** 

[0.079] 

0.060*** 

[0.006] 

 

HW(t) -1.821*** 

[0.389] 

2.285*** 

[0.337] 

 

-0.123 

[0.098] 

2.154*** 

[0.232] 

-0.925*** 

[0.205] 

-0.361*** 

[0.048] 

Note: three-variable VAR model is estimated by GMM, country-specific and fixed effects are 

removed prior to estimation. Heteroskedasticity and serial correlation robust standard errors are 

in brackets. ***, ** denote significance on 1% and 5% significance level, respectively. 

Source: calculation of the author. 

 

According to presented results, one can notice that a one standard deviation shock in housing 

wealth has more impact on personal consumption in the group of post-transition countries (when 

compared to developed countries), with the higher coefficient of 0.038 (the coefficient for the 

group of developed countries is 0.025). Also, the same is evident in the case of wage. Namely, 

housing wealth shock has more impact on wage in post-transition countries than in developed 

countries. The coefficients are both positive and statistically significant on 1% significance level, 

but the coefficient in post-transition countries is 0.060 while in the group of developed countries 

the coefficient is 0.033. Finally, in the case of developed countries a one standard deviation shock 

in housing wealth does not affect housing wealth, while in the group of post-transition countries 

that effect is negative (-0.361) and statistically significant on 1% significance level. This may 

lead to a conclusion that due to the fact that in post-transition countries people save mostly in real 

estate, the shock in house prices has more impact on personal consumption than in developed 

countries (where people save more in financial wealth due to more developed financial markets). 

According to performed post-estimation stability test, the models showed stable since all the 

eigenvalues lie inside the unit circle.  



10 
 

 

Figure 2. IRF for developed and post-transition countries (Stata 13) 

Note: diff_lrprice=HW, diff_lw=w, diff_lc= C                 

In figure 2 the impulse response functions, calculated with 500 Monte Carlo replications, for the 

group of developed countries (left panel) and the group of post-transition countries (right panel) 

are shown. Accordingly, one can notice that housing wealth shock has a stronger impact on 

consumption and wage in the case of post-transition countries when compared to developed 

countries which reaffirms the PVAR estimates presented in table 3. Also, the robustness checks 

of estimated models were conducted by changing the proxy variable for income (instead of 

wages, the gross national disposable income is used) and the results are mostly the same. 
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4.2. Housing wealth effect on personal consumption before and after the crisis of 

2008 

The final step of the empirical analysis in this paper was to estimate the impact of financial crisis 

of 2008 on housing wealth effect on personal consumption. The estimation results are presented 

in table 4
3
. 

Table 4.  Results of PVAR model with wage for before crisis and after crisis period 

Response 

of: 

Response to (GMM estimates): 

Before crisis After crisis 

C(t-1) w(t-1) HW(t-1) C(t-1) w(t-1) HW(t-1) 

C(t) 0.088 

[0.152] 

0.399*** 

[0.139] 

 

0.021*** 

[0.005] 

 

0.217** 

[0.109] 

0.242*** 

[0.071] 

 

-0.002 

[0.003] 

 

w(t) -0.045 

[0.138] 

0.529*** 

[0.132] 

0.036*** 

[0.008] 

 

0.092 

[0.133] 

0.462*** 

[0.094] 

0.009*** 

[0.003] 

 

HW(t) 2.039*** 

[0.359] 

-1.142*** 

[0.326] 

-0.329*** 

[0.089] 

2.565*** 

[0.532] 

-1.469*** 

[0.379] 

-0.388*** 

[0.078] 

Note: three-variable VAR model is estimated by GMM, country-specific and fixed effects are 

removed prior to estimation. Heteroskedasticity and serial correlation robust standard errors are 

in brackets. ***, ** denote significance on 1% and 5% significance level, respectively. 

Source: calculation of the author. 

 

Interestingly, before the crisis results show a statistically significant and positive effect of 

housing wealth on personal consumption with the estimated coefficient of 0.021.On the contrary, 

after the crisis, housing wealth has no statistically significant impact on personal consumption. 

Another interesting result is that the impact of housing wealth to housing wealth in after the crisis 

sample is stronger and negative with the coefficient of -0.388. Also, changes in personal 

consumption have more prominent effect on housing wealth after the crisis (coefficient of 2.565). 

Results of impulse response functions
4
 for the estimated models are given in Figure 3. The left 

panel presents the IRF for the before-crisis period and the right panel presents the IRF for the 

                                                           
3
 Post-estimation tests showed that the estimated models were stable. They are not presented here but are available 

from the author upon the request. Also, after performing robustness check of the models by changing the proxy 

variable for income, the results were mailnly the same, so the estimated models were robust. 
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post-crisis period. The most interesting result here is the response of consumption to a one 

standard deviation shock in housing wealth. Obviously, in the before-crisis period a one standard 

deviation shock in housing wealth has small but positive effect on personal consumption after a 

one year period, while in the post-crisis sample a one standard deviation shock in housing wealth 

has small but negative effect on personal consumption (after a one year period), which confirms 

the PVAR estimates given in table 4. 

 

Figure 3. IRF for before crisis and after crisis period (Stata 13) 

Note: diff_lrprice=HW, diff_lw=w, diff_lc= C                 

 

5. Concluding remarks 

Housing wealth effect is especially interesting for the empirical analysis, since in the relevant 

literature there is no consensus weather it should be more prominent than financial wealth effect. 

So in this paper, the dynamic relationship between consumption and housing wealth is 

empirically tested using the panel vector autoregressive approach. Apart from analysing the 

results of the PVAR for a 1-lag baseline model for 28 selected European countries, this empirical 

exercise further examined weather there is a difference in housing wealth effect for the sample of 

developed and post-transition countries and does the financial crisis of 2008 affect the magnitude 

of the impact of housing wealth to personal consumption. According to the empirical results, 

                                                                                                                                                                                            
4
 The impulse response functions are calculated with 500 Monte Carlo replications. 
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housing wealth has statistically significant and positive effect on personal consumption for the 

whole panel of 28 countries. Furthermore, a one standard deviation shock in housing wealth has 

more impact on personal consumption in the group of post-transition countries (when compared 

to developed countries), with the higher coefficient and the same is evident in the case of wage.  

Also, before the crisis results show a statistically significant and positive effect of housing wealth 

on personal consumption, while, after the crisis, housing wealth has no statistically significant 

impact on personal consumption.  

This empirical research gave an insight into the housing wealth effect on personal consumption 

using the system estimation and thus allowing for the feedback effect from consumption to 

housing wealth and wage. Although these conclusions are based on a specific statistical 

methodology, they can be useful to policy makers, since the housing wealth shock shown to be 

more prominent in post-transition economies and in the before crisis period. Thus, the real estate 

market should be a priority to policymakers. They should prevent over-consumption as a 

response to a positive housing price shock and also identify the housing bubble in its early phase. 

 

Acknowledgment:  

This work has been fully supported by Croatian Science Foundation under the project  
STatistical Modelling for REspoNse to Crisis and Economic GrowTH in WeStern Balkan Countries -STRENGTHS 

(No.: IP 2013-9402) 

 

References: 

1. Abrigo, M.R.M. &  Love, I. (2015).  Estimation of Panel Vector Autoregression in Stata: 

a Package of Programs. Manuscript, February 2015 available on 

http://paneldataconference2015.ceu.hu/Program/Michael-Abrigo.pdf  

2. Ahec Šonje, A., Čeh Časni, A. & Vizek, M. (2014). The Effect of Housing and Stock 

Market Wealth on Consumption in Emerging and Developed Countries. Economic 

systems, 38, 3, 433- 450. 

3. Ando A. & Modigliani, F. (1963). The ‘life-cycle’ hypothesis of saving: aggregate 

implications and test. The American Economic Review, 53, 55–84.                    

http://paneldataconference2015.ceu.hu/Program/Michael-Abrigo.pdf


14 
 

4. Andrews, D.W.K. & Lu, B. (2001). Consistent model and moment selection procedures 

for GMM estimation with application to dynamic panel data models. Journal of 

Econometrics, 101, 81, 123-164. 

5. Arellano, M. & Bover, O. (1995). Another look at the instrumental variable estimation of 

error component models, Journal of Econometrics, 68, 29-51. 

6. Carroll, D.C., Otsuka, M. & Slacalek, J. (2006). How large is the housing wealth effect? 

A new approach, National Bureau of Economic Research, Working paper, No. 12746. 

7. Čeh Časni, A., Dumičić, K. & Tica, J. (2016). The Panel VAR Approach to Modelling the 

Housing Wealth Effect: Evidence from selected European post-transition economies. Our 

Economy, 62(4), 23-32. 

8. Čeh Časni, A. (2014). Housing Wealth Effect on Personal Consumption: Empirical 

Evidence from European Post-Transition Economies. Czech Journal of Economics and 

Finance, 64, 5, 392-406. 

9. Ciarlone, A. (2011). Housing wealth effect in emerging economies. Emerging Markets 

Review, 12, 399-417. 

10. Hamilton, J.D. (1994). Time series analysis. Princeton: Princeton University press. 

11. Hansen, L.P. (1982). Large sample properties of generalized method of moments 

estimators. Econometrica, 50, 4, 1029-1210. 

12. Lettau M. & Ludvigson, S. (2004). Understanding trend and cycle in asset values: 

reevaluating the wealth effect on consumption. American Economic Review, 94, 276–299. 

13. Love, I. & Zicchino, L. (2006). Financial development and dynamic investment 

behaviour: Evidence from panel VAR. The quarterly Review of Economics and Finance, 

46, 190-210. 

14. Lutkepohl, H. (2005). New introduction to Multiple Time series Analysis. New York, 

Springer. 

15. Mishkin, F.S. (2007). Housing and the monetary transmission mechanism. National 

Bureau of Economic Research, Working paper No. 13518. 

16. Poterba, J. (2004). Stock market wealth and consumption. Journal of Economic 

Perspectives, 14, 99–118. 

17. Shen, X., Holmes, M.J., & Lim. S. (2015). Wealth effects and consumption: A Panel 

VAR Approach. International Review of Applied Statistics, 29(2), 221-237. 



15 
 

18.  Sims, C.A. (1980). Macroeconomics and reality. Econometrica, 48, 1-48. 

 

 

Appendix: 

Table A1.  Data description and sources 

Country 

 

Time span 

 

Variable 

Real estate price  

(HW) 

Personal 

consumption 

(C) 

 Wages 

(w) 

Disposable income  

(I) 

Belgium 

 

 

1992-2016 

Real estate price index, 

2005 = 100, BIS  

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Bulgaria 

 
1998-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Czech 

Republic 

 

1996-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Denmark 

 
1991-2016 

Real estate price index, 

1980=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Germany 

 
1996-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Estonia 

 
1996-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Ireland 

 
1995-2016 

Real estate price index, 

2005m1=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Spain 

 
1993-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

France 

 
1991-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Croatia 

 
1999-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Italy 

 
1991-2016 

Real estate price index, 

2010=100, BIS 

Private final 

consumption 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 
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 expenditure, 

AMECO 

AMECO 

Latvia 

 
1997-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Lithuania 

 
1996-2016 

Real estate price index, 

1998q1=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Hungary 

 
1996-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Netherlands 

 
1991-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Austria 

 
1991-2016 

Real estate price index, 

2000=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Poland 

 
1997-2016 

Real estate price index, 

2006q=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Portugal 

 
1991-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Romania 1996-2016 

Real estate price index, 

2009=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Slovenia 

 
1996-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Slovakia 

 
1996-2016 

Real estate price index, 

2002=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Finland 

 
1991-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Sweden 

 
1991-2016 

Real estate price index, 

1981=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

UK 

 
1991-2016 

Real estate price index, 

1983=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Macedonia 1998-2016 Real estate price index, Private final WIIW database Gross national 



17 
 

FYR 

 

2010=100, BIS 

 

consumption 

expenditure, 

AMECO 

disposable income, 

AMECO 

Turkey 

 
1997-2016 

Real estate price index, 

2010=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

WIIW database 

Gross national 

disposable income, 

AMECO 

Norway 

 
1996-2016 

Real estate price index, 

2005=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

Switzerland 

 
1991-2016 

Real estate price index, 

1970q1=100, BIS 

 

Private final 

consumption 

expenditure, 

AMECO 

Gross wages and 

salaries, AMECO 

Gross national 

disposable income, 

AMECO 

 

Table A2. Variance decomposition for 1-lag baseline PVAR model 

Variables 
Shocks 

C(t-1) w(t-1) HW(t-1) 

C(t) 0.9848 0.0001 0.0152 

w(t) 0.8103 0.1654 0.0243 

HW(t) 0.1239 0.0069 0.8690 

Note: the table reports the percentage of variation in the row variable explained by the column variables in 

three-variable VAR model. The variance decomposition is at horizon of 10 years after the shock. 

Source: calculation of the author. 

 

 


