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1. Introduction

The evolution of the Spanish housing market has attracted attention not only from policy makers
but also within the academic literature on housing market booms, especially after the boom and
bust episodes in the first decade of the 2000s. Research has confirmed the close relationship
between the real estate market and the real economy (Crowe et al. 2013), highlighting the need to
understand the drivers of house prices.

The sharp drop in house prices in 2008-2012 has been explained as a correction of the upswing in
1997-2007 (Cuerpo and Pontuch 2013). As prices have risen by 17% since 2015, the question of
the sustainability of house prices has emerged. According to the literature, the fundamental
determinants of house prices are income, the interest rate and the number of dwellings, see among
others Geng (2018) and Mikhed & Zemc¢ik (2009). In 2018 the Spanish government has announced
a series of measures to avoid pressures in the price of housing. One measure the government is
considering taxing the owners of empty dwellings highly with the aim of increasing the supply.

According to the 2017 annual report of the association of property registers (Anuario 2017 del
Colegio de Registradores in Spanish)!, the percentage of dwellings purchased by companies has
increased since 2008 from 5.11% to 12.55%. This means it is possible that the fundamentals which
determine housing prices in Spain have changed, and company profit or capital income is gaining
importance in driving housing prices. This could potentially mean that the apparent increase in
housing prices in Spain is not related to the usual fundamental factors like wage income, which
typically reflects the housing demand of wage earners.

In Figure 1 we display the evolution of house prices in logs in Spain since 2001. There are three
clear sub-periods: the first is the boom period from the beginning of the sample until 2008, next is
the bust period from then until 2013, and then comes the recovery from 2013 until the end of the
sample. Our hypothesis is that, given the big swings in house prices, the relationship between the
main determinants and housing prices may have changed during those periods. We particularly
aim to compare the role of wage income and capital income in the evolution of housing prices.

The baseline we use in this paper is the fundamental variables of compensation of employees,
nominal interest rates, and the supply of dwellings, and we add corporate profit or capital income
to the analysis. We estimate a broken type of equation using the Bai and Perron (1998, 2003a,
2003b) method, which we also back up with some preliminary analysis using the Johansen (1988,
1991) approach. With Bai and Perron’s method we can estimate models with changing
coefficients, test for the optimal number of breaks and obtain the times of breaks endogenously.
This analysis aims to expand on Cuestas (2017), who finds mild evidence of a cointegrating

! http://www.registradores.org/wp-content/estadisticas/propiedad/eri/ERI_Anuario_2017.pdf, p. 60.




relationship between house prices and compensation of employees, among other factors, in 2001-
2008, and Gimeno and Martinez-Carrascal (2010), who find that wages are mildly significant for
explaining the long-run equilibrium of house prices.

Our results depict an interesting finding that capital income or corporate profits seem to have been
the only driver of housing prices, from among the main drivers affecting the equilibrium price,
since 2013, which underlines not only that capital income has gained explanatory power besides
wage income, but also that wages seem not to have mattered since the start of the recovery in 2013.
The results imply that the rise in house prices since 2013 has been driven by demand from capital
owners and not from wage earners.

In the remainder of the paper we present the results of the econometric analysis in section 2 and

the conclusion in section 3.

Figure 1: Log of housing prices in Spain
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2. Empirical analysis

In this section we analyse the long-run relationship between real house prices, Ap, and its
fundamentals, which are nominal interest rates i, compensation of employees w, capital income or
operating surplus op, and dwellings d for the period 2001-2017, using quarterly data. The data for
compensation of employees and operating surplus were downloaded from Eurostat, the nominal
variables have been deflated by the harmonised consumer price index, and the real variables
obtained have been seasonally adjusted. For interest rates, we have used the data on lending for
house purchases from the Statistical Data Warehouse of the European Central Bank. Finally, the



data for the stock of dwellings, d, have been taken from the website of the Spanish Ministry of
Development (Ministerio de Fomento in Spanish).? All the data have been transformed into logs
except the interest rates, which have been divided by 100.

Since all the variables are integrated of order one,® our analysis relies on cointegration techniques.
Hence we need to test whether cointegration exists between Ap, w, op, i and d. In order to test for
cointegration incorporating the possibility of structural breaks, along with the traditional Engle
and Granger (1987) and Johansen Trace cointegration tests and the A-maximum test, we also apply
the Gregory and Hansen (1996) cointegration test with structural breaks, since it is well known
that the test without taking breaks into account may suffer from power problems in the presence
of structural breaks. In Table 1 we display the Engle-Granger and Gregory-Hansen cointegration
tests. Whereas the first version of the Engle-Granger test points to the non-rejection of the null of
no-cointegration, the z and z(t) tests reject the null. These results are backed up with the results
from the Johansen tests displayed in Table 2, where it is found that at least one cointegrating vector
exists.
Table 1: Single equation cointegration tests

Statistic Prob.
Engle-Granger t-test -2.63 0.77
Engle-Granger z-test -47.18 0.00
Gregory-Hansen z(t)-test -6.37 <0.10

Note: The lag length has been chosen according to their t-statistics.

Table 2: Johansen cointegration tests

Trace A-maximum
r Eigenvalue  Statistic  Prob. Statistic Prob.
0 0.45 95.44 0.00 38.44 0.01
1 0.28 57.00 0.01 21.76 0.23
2 0.27 35.24 0.01 20.46 0.06
3 0.20 14.77 0.06 14.51 0.05
4 0.00 0.27 0.60 0.27 0.60

Note: The tests have been run for a model with an unrestricted constant and 2 lags.

In order to assess the presence of structural changes, we formally test for breaks in the parameters
using the Bai and Perron (1998. 2003a, 2003b) method. This method allows us to test for the
optimal number of breaks from a maximum and to find estimates of the coefficients for the
different subsamples. Using the sequential method, and from a maximum of five breaks with
trimming of 0.15 and significance of 0.05, we find that the optimal number of breaks from a model
in the spirit of a dynamic ordinary least squares (DOLS) type equation is two, see Table 3, with

2 The number of dwellings has been transformed from annual to quarterly observations assuming the
same value in all quarters within the year.
3 The results of the unit root tests are available on request.



breaks occurring in 2005Q2 and 2013Q2. The test suggests that the effect from the fundamental
variables to house prices changes over the sample period, as the determinants in the peak period
and during the drop in house prices have been similar while the role of the fundamentals has
changed in the second period of rising house prices since 2013.

Table 3: Bai-Perron break tests

Scaled Critical
Break Test F-statistic  F-statistic Value
Ovs. 1* 172.64 863.19 18.23
lvs 2% 12.10 60.48 19.91
2vs. 3 2.02 10.08 20.99

Note: * means rejection of the null. Critical values from Bai and Perron (2003b)

In Table 4 we display the DOLS estimates for the long run coefficients for the broken equation
with one lead and one lag of the first difference of the independent variables, which have been
kept constant and are not reported in order to keep the table compact. The model does not suffer
from autocorrelation, heteroskedasticity or normality issues. In addition the AR(1) parameter of
the residuals is not significantly different from zero, which gives evidence of stationary residuals.*

The results show that when the variables are significant, the estimated signs are as expected. In
addition, all the variables are significant during the boom-bust period in 2005Q2-2013Q1, but the
role of most regressors seems to fade out when house prices started to rise again after the recovery
from the sovereign debt crisis. Most strikingly, the only variable from the fundamentals that seems
to explain housing prices from 2013 onwards is corporate profit or capital income. This suggests
that housing prices are determined by the evolution of corporate profits.

Our results add an important explanation to the results obtained by Cuestas (2017) and Gimeno
and Martinez-Carrascal (2010), since wages only seem to be relevant from 2005 until the
beginning of the recovery in 2013, when the last upsurge in housing prices and the downward
correction took place. Apparently the evolution of house prices was driven by the demand from
wage earners, meaning from wider population. Similarly, the evolution of the stock of dwellings
only affected housing prices in 2005-2013, which is the period when the largest changes in the
supply of dwellings occurred. Corporate profit, which captures capital income, has been an
important driving force of house prices during the full period under investigation 2001-2017, to
the point that since 2013 it is apparently only the demand from companies or capital owners that
has pushed up housing prices.

4 The results of the tests are available upon request.



Table 4: DOLS long run estimates, dependent variable p

Period
Until 2005Q1 Coefficient  Std. Error  t-Statistic Prob.
op: 243 0.68 3.58 0.00
Wi 0.29 0.76 0.38 0.70
it -5.87 0.99 -5.94 0.00
d; -0.17 0.55 -0.31 0.76
constant -11.21 7.29 -1.54 0.13
2005Q2 - 2013Q1 |Coefficient Std. Error t-Statistic Prob.
op: 1.31 0.21 6.23 0.00
Wi 1.32 0.11 11.86 0.00
it -2.77 0.39 -7.10 0.00
d; -1.23 0.14 -9.06 0.00
constant 7.26 2.33 3.12 0.00
From 2013Q2 Coefficient  Std. Error  t-Statistic Prob.
op: 1.15 0.27 4.27 0.00
Wi -0.31 0.58 -0.53 0.60
it -2.67 3.44 -0.78 0.44
d; -1.59 3.14 -0.51 0.61
constant 25.99 51.53 0.50 0.62

Note: Model estimates with non-breaking one lead and lag of the regressors in the first differences. The estimated
coefficients for leads and lags are not shown.

Finally, to complement our analysis we compare the equilibrium value obtained from the model
using the coefficients from 2013Q2 with the actual values of housing prices. In Figure 3 we show
the evolution of the two values in logs, showing that the housing price has tended to be overvalued
in this period, with the gap widening in 2017. This implies that measures taken by policy makers
to alleviate the pressure put on house prices by companies are more than justified.



Figure 3: The extent of under/overvaluation of housing prices
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3. Conclusion

In this paper we analyse the evolution of the impact of the fundamental determinants of the housing
prices equilibrium, allowing for structural breaks. The initial hypothesis is that the relationship
between wage income, interest rates, the supply of dwellings and capital income may have changed
over time. When testing for this possibility we find that there are two major breaks, one in 2005Q2
and another in 2013Q2. It is also found that corporate profits or capital income seem to have had
a major role in the evolution of housing prices since 2013 and that towards the end of the period,
Spanish housing prices are overvalued.
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