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Abstract 

The aim of this paper is to shed some light on the issue of the co-movement 

between residential real estate and commercial real estate using a newly 

developed database by the Bank if International Settlements. Our results point 

for the existence of a unique common nonlinear trend in the five countries 

analysed.  

 

Key words: housing market, macropudential policies, nonlinearities. 

JEL classification: E21, E51, R20.     

 

 

Acknowledgements 

Juan Carlos Cuestas acknowledges the financial support from the MINEIC-AEI-FEDER ECO2017-85503-R and 

ECO2017-83255-C3-3-P projects, both of them from ‘Ministerio de Economía, Industria y Competitividad’ 

(MINEIC), ‘Agencia Estatal de Investigación’ (AEI) Spain and ‘Fondo Europeo de Desarrollo Regional’ (FEDER).  

 

Email: cuestas@uji.es 



 
 

2 
 

1 Introduction 

Housing markets have been in the centre of the academic research since the beginning of the 

2000s due to their evolution, both before and after the Great Recession. A number of countries 

have suffered from price bubbles bursts in the real estate sector, with the consequences of 

banking sector fragility, increased unemployment and deep recessions. In some countries, capital 

inflows have played a role in this evolution (Cuestas 2017), and in some others undistributed 

profits from corporations may have fuelled housing markets (Cuestas and Kukk 2019). 

In this paper, we aim to analyse whether prices for residential housing and for commercial 

purposes share a co-movement, using a newly published database by the Bank of International 

Settlements (BIS).  It is important to consider the evolution of the commercial real estate prices 

as this can affect the financial stability of the economy, provided that a sudden drop in 

commercial real estate prices can increase the probability of default of non-financial 

corporations, it can affect the procyclicality of the financial sector and the international 

contagion of a bust may be stronger than in residential real estate, as stated by Hkavacek et al. 

(2014). There is a vast literature on the analysis of co-movement of housing prices in general at 

the national or international level (see amongst others, Gupta and Das, 2008 and Gupta et al. 

2015). Bianchi et el. (2015) analyse the factors behind the 2007-2009 potential mispricing for 

residential and not residential in the US. 

However, to the best of our knowledge, this is the first attempt to analyse co-movement between 

residential and commercial real estate prices for a group of countries. This analysis can be 

important for policy making and macroprudential measures. If both variables wonder apart, i.e. 

they do not share any common trend, that means that policies aimed at one sector’s prices may 

not have the same effects over the other. However, if both variables share a co-movement, it is 

likely that policy measures have a similar effect on both sectors, as their fundamentals would be 

very similar. Whether or not there are reasons to assume that both sector’s price evolution should 

commove (see Robac, 1982, and Rosen, 1979 for theoretical models and Gyorku, 2009 for an 

application for the US), there is a need for further empirical research to shed some light on the 

issue. For that we apply the Bierens (2000) nonlinear co-trending technique for a group of 
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countries chosen due to data availability from the BIS database.1 The reminder of the paper is 

organised as follows. The next section presents the data. Section 3 presents the cross correlations 

and summarises the methodology applied in this empirical paper along with the results and, 

finally, the last section concludes. 

2 Data  

We use quarterly residential price property prices obtained from the BIS2 and commercial real 

estate prices for the following countries, which have been selected due to data availability: Brazil 

(2001Q1-2016Q4, series Q:BR:0:A:0:2:5:0 and Q:BR:N:628), Denmark(1) (1992Q1-2016Q2 

series Q:DK:0:A:0:1:5:0 and Q:DK:0:8:0:1:0:0), Denmark(2) (2002Q4-2016Q2, series 

Q:DK:0:A:0:1:5:0 and Q:DK:0:8:0:1:0:0), Hong Kong (1993M1-2017M3, average series 

M:HK:0:B:0:1:1:0 and M:HK:0:C:0:1:1:0, and M:HK:0:1:0:1:1:0), Iceland (2000Q1-2016Q4, 

M:IS:0:1:0:1:1:0 which have been converted into quarterly series by selecting the last 

observation of each quarter and Q:IS:3:A:0:0:1:0), Indonesia (2002Q1-2016Q4, series 

Q:ID:3:B:2:0:1:0 and Q:ID:4:1:2:0:0:0), Republic of Korea (2004M12-2017M2, series 

M:KR:0:M:0:3:1:1 and M:KR:1:L:0:3:1:1), Singapore (1998Q1-2016Q4, average series 

Q:SG:0:B:0:3:1:0 and Q:SG:0:C:0:3:1:0, and Q:SG:0:1:0:3:1:0) and the US (1970Q1-2016Q4, 

series Q:US:0:A:0:2:6:0 and Q:US). Note that in the case of Denmark we have used two series, 

Denmark(1) contains only flats for residential dwellings, whereas Denmark(2) contains all 

dwellings. The reason is that the flats series start in 1992, whereas the series containing all 

dwellings start ten years later. We want to analyse the co-movement for both shorter and longer 

series. In the cases where two of more prices were reported in the database for any of the two, 

residential or/and commercial, we have computed the average value. Note that these are the only 

countries where we could find long enough series for both commercial and residential real estate 

prices. 

 

 

 

 
1 See next section for details. 
2 http://www.bis.org/statistics/pp.htm?m=6%7C288 
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3 Results 

In Table 1 we report the cross-correlations for different leads and lags between commercial 

prices and residential prices real estate. As it can be seen the cross-correlations show a high 

degree of association for the different lags and leads considered. This can be an indication of the 

mutual dependence between both variables in our target countries. 

Table 1: Cross correlations 
 

 Brazil  Denmark(1)  

Denmark(2) 

 

Hong Kong 

Indonesia  

Rep. Korea 

Singapore  USA  

i   lag  lead lag lead 
lag lead lag lead 

lag lead lag lead lag lead lag lead 

0 0.99 0.99 
0.91 0.91 0.71 0.71 

0.98 0.98 0.97 0.97 0.99 0.99 0.87 0.87 0.95 0.95 

1 0.96 0.96 
0.89 0.88 0.72 0.64 

0.97 0.97 0.94 0.92 0.96 0.96 0.90 0.81 0.94 0.92 

2 0.94 0.92 
0.88 0.86 0.72 0.54 

0.95 0.96 0.90 0.87 0.92 0.92 0.91 0.74 0.92 0.89 

3 0.91 0.89 
0.86 0.81 0.66 0.38 

0.94 0.96 0.85 0.81 0.88 0.88 0.89 0.68 0.91 0.87 

4 0.87 0.85 
0.84 0.77 0.61 0.26 

0.92 0.95 0.80 0.75 0.84 0.84 0.86 0.63 0.90 0.84 

5 0.83 0.81 
0.83 0.75 0.57 0.17 

0.91 0.94 0.76 0.69 0.80 0.81 0.81 0.59 0.88 0.81 

6 0.79 0.77 
0.81 0.72 0.52 0.06 

0.89 0.93 0.70 0.62 0.76 0.77 0.77 0.55 0.86 0.79 

7 0.74 0.73 
0.78 0.69 0.45 -0.06 

0.87 0.92 0.65 0.55 0.72 0.73 0.73 0.51 0.84 0.76 

8 0.69 0.68 
0.76 0.67 0.37 -0.12 

0.86 0.91 0.60 0.49 0.69 0.70 0.70 0.48 0.83 0.74 

9 0.64 0.64 
0.74 0.65 0.30 -0.17 

0.84 0.90 0.54 0.43 0.65 0.66 0.68 0.44 0.80 0.71 

10 0.59 0.59 
0.71 0.62 0.22 -0.24 

0.82 0.89 0.49 0.37 0.62 0.63 0.67 0.40 0.78 0.69 

Note: The table shows the cross-correlations for different lags (-i) and leads (+i) for the pair commercial prices, residential prices 

(-i), (+i). 

In order to formally assess the hypothesis of co-movement, we apply the Bierens (2000) 

approach to detect the existence of nonlinear common trends by means of nonparametric 

methods. Since this approach is nonparametric it is not required that both variables are I(1), 

unlike with cointegration techniques, as if they variables are I(0) the test becomes a deterministic 

co-trending analysis. Hence, the statistic developed tests the null hypothesis that there is a non-

zero vector 𝜃 such that 𝜃𝑇𝑔(𝑡) is a linear trend, where  𝑔(𝑡) is a nonlinear trend. The test is 

related to obtaining the solutions for the generalised eigenvalue problem  

|𝑀̂1 − 𝜆𝑀̂2| = 0 

for the components of the vector 𝜆, which will give us the number of co-trending vectors r, 

where  



 
 

5 
 

𝑀̂1 =
𝐹̂(1/𝑛)𝐹̂(1/𝑛)𝑇 + ⋯ + 𝐹̂(1)𝐹̂(1)𝑇

𝑛
 

𝑀̂2 =
𝐹′̂(1/𝑛)𝐹′̂(1/𝑛)𝑇 + ⋯ + 𝐹′̂(1)𝐹̂′(1)𝑇

𝑛
 

𝐹̂(𝑡/𝑛) =
∑ 𝑥𝑖

𝑡
𝑖=1

𝑛
 

𝐹′̂(𝑡/𝑛) =
𝐹̂(𝑡/𝑛) − 𝐹̂(𝑡/𝑛 − 𝑚/𝑛)

𝑚/𝑛
 

and 𝑚 = 𝑛0.05, as suggested by Bierens (2000). 

In Table 2 we present the results of the nonlinear co-trending analysis by Bierens (2000) 

Table 2: Test for the number of co-trending vectors 

r Brazil 

 

Denmark(1) Denmark(2) 

Hong 

Kong 

 

Iceland Indonesia 

Rep. 

Korea Singapore USA 

1 0.11 0.08 0.11 0.25 0.11 0.23 0.17 0.22 0.23 

2 1.14** 1.14* 0.60* 1.39** 1.12** 1.13** 1.54** 0.94** 1.59** 
Note: The null of r cotrending vectors is tested against the alternative of r-1. The symbol ** represent rejection of the null at the 

5% and * at the 10%. The 5% critical value for r=1 is 0.46 and for r=2 is 0.67 (5%) and 0.53 (10%).   

From Table 2 we can highlight that it is clear that in all cases there is evidence that the series 

share a common trend, as r=1 cannot be rejected whereas r=2 is rejected in most cases at the 5% 

level, hence they share a co-movement. As above mentioned, this is indicative that the variables 

share commonalities, probably similar fundamentals, within each of the countries. 

In Figure 1 we plot the nonlinear co-trending relations along with the co-trending vectors. As we 

can see, in all cases except in Denmark(2), Hong Kong and Indonesia the co-trending parameter 

is great than 1, indicating that residential real estate prices tend to be more volatile that 

commercial housing prices. Interestingly, the coefficient is around 2, implying that movements 

of 1 unit in the price of commercial real estate transmit around double to the residential housing 

prices. 
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Figure 1: Plots of the nonlinear cotrending relations 

 

Note: XX_RES refers to the plot for residential properties, and XX_COM refers to the plot for commercial properties. 
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Figure 1 (continued): Plots of the nonlinear cotrending relations 

  

Note: XX_RES refers to the plot for residential properties, and XX_COM refers to the plot for commercial properties. 
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Figure 1 (continued): Plots of the nonlinear cotrending relations 

  

Note: XX_RES refers to the plot for residential properties, and XX_COM refers to the plot for commercial properties. 
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Figure 1 (continued): Plots of the nonlinear cotrending relations 

 

Note: XX_RES refers to the plot for residential properties, and XX_COM refers to the plot for commercial properties. 
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Figure 1 (continued): Plots of the nonlinear cotrending relations 

 

 

Note: XX_RES refers to the plot for residential properties, and XX_COM refers to the plot for commercial properties. 
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4   Conclusion 

Aiming to contribute to the literature on housing markets, in this paper we have analysed 

whether the prices of commercial and residential dwellings share a co-movement. We have used 

a recently published database by the BIS. Our results highlight the fact that residential and 

commercial property prices share a common trend in the countries analysed. These results imply 

that policies aimed at affecting the prices in one market also have an impact on the other. 
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