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Comments on: 

“Structural breaks and explosive behavior in the long-run: The 

case of Australian real house prices, 1870-2020” 

The theoretical and empirical search and analysis of periods of exuberant or 

explosive behavior in non-stationary time series has been a main topic of interest 

in time series econometrics. Perhaps the starting point has been the modelling of 

bubble processes arising from departures of the rational valuation of assets (see, 

e.g., the seminal papers by Flood and Garber (1980), Tirole (1982) and Blanchard 

and Watson (1982)), with the additional difficulty of the identification of the more 

relevant variables integrating the set of fundamental factors. 

In this paper the authors consider this topic for a long spam of annual data of 

Australian real house prices, a case of interest due to the big increase experienced 

since the middle of the 90 decade in the last century. 

Given that the introduction of the paper serves as the literature review on the 

analysis of this economic time series, for different periods of time, frequencies of 

observation and methodologies, I think it could be relevant and of interest to 

complete the references on the analysis of the house prices in Australia to other 

countries (US, UK, …) using, e.g., some of the references at the end of this review 

and even for different set of countries (international data analysis), as in Beltratti 

and Morana (2010) (using a factor VAR methodology) and Engsted, et.al. (2016) 

(using the testing procedures in Phillips, Shi and Yu (2015a)). 

Of great interest is the paper by Himmelberg, Mayer and Sinai (2005) where, 

from a deep theoretical formulation, it is explained how to assess the state of house 

prices, both whether there is a bubble and what underlying fundamental factors 

support housing demand. The questions analyzed in this paper and their main 

findings could serve as interesting starting points for many empirical analysis for 

these time series. 

For the empirical analysis performed in the study, which is the main body of the 

paper, the authors use a set of testing procedures which serve for very different 

purposes that are not clear with the objective of the analysis, and must be clarify. 

The well known effect of spurious evidence of non-stationary behaviour caused by 

the omission of a change (apparent nonstationarity caused by neglected structural 

change), mainly of abrupt and permanent nature, in some deterministic 

components (level or the trend function) of the series introduces the necessity of 

introducing the possibility of account for potential structural instability in testing 

for stationary/non-stationary behavior in the stochastic component of a time 

series. 

Similarly, there is also some evidence on the possible spurious effect of a bubble or 

explosive component on the measurable persistence and properties of the 

stochastic component of a time series (see, e.g., Evans (1991) and, more recently, 

Yoon (2012)), but it seems not to be a clear connexion, at least explained in some 

detail, with the identifiable structure of the deterministic component of the series. 

At most it can be argued that many existing testing procedures can confuse a 
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structural break in some deterministic component with a change in persistence of 

the stochastic component, in the sense of Kim (2000). 

On the basis of this discussion, I must question the objective of the empirical 

testing analysis in sections 2 and 3. 

Particularly, the authors should clarify which is the main hypothesis to solve: 

structural instability in some deterministic component of the series and/or 

identification of periodically collapsing explosive processes, irrespective on the 

possible time-dependence of the parameters in level or variance. 

• For the first case, the procedures proposed by Perron and Yabu (2009a,b) allow 

the estimation of a trend function and testing for structural changes irrespective 

on whether the stochastic component is stationary or contains an autoregressive 

unit root, but it remains to study their properties under explosiveness, as in the 

bubble case. 

It is also worth mentioning that the companion material for “House price data” to 

the Macrohistory Database by Jordá et.al. (2017) for the period 1870-2017 with 

the title “No price like home: Global house prices, 1870-2012” by Knoll, 

Schularick, and Steger, located at the URL 

https://www.macrohistory.net/app/download/9834516269/NPLH_documentat

ion.pdf?t=1614633099 

includes in page 3 a basic empirical inspection of this question through the use of 

the testing procedure for multiple breaks by Bai and Perron (2003a, b) for the 

log-level of the real house price index by country in the data base and for the 

period 1870-2012. For the Australian case, they found up to three breaks in the 

level of the series located at years 1950, 1970 and 1999. 

I think it is of interest to consider these existing results and try to confront 

with the results obtained by the authors, particularly in relation with the 

uncertain properties of the stochastic component and their different 

treatment for different testing procedures. 

• For the second type of analysis, the recurrent ADF-type test statistics are 

implemented without taking into account the possibility of structural breaks in 

the deterministic components, and hence remains unsolved their properties 

under this situation. 

It could be of valuable interest and relevant for the interpretation of the 

empirical analysis to discuss if these latter results could be due to some type of 

structural instability or if, in fact, they correctly identify some type of explosive, 

but periodically collapsing, mechanism. 

The very different nature of these two types of behavior patterns has different 

possible explanations and implications for the analyzed series. 

• An interesting reference on these two topics, both at the theoretical and 

empirical level, is the work by Kirman and Teyssière (2005) that, using a wavelet 

analysis, test for detecting bubbles in the conditional mean and multiple changes 

in the conditional variance of the process generating a financial asset. 
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Some particular comments and mistakes 

• Before using an acronym, such as BIS in page 2, it must be defined (BIS: Bank of 

International Settlement). 

• As indicated above, it is of some interest and convenient to mention some 

references on the different approaches to the analysis of this series and for 

different countries, not only for the Australian case. 

• For subsection 2.1: 

• First, a structural break makes reference to an abrupt and permanent change in 

the magnitude of some parameter at some point in time, so that it is only a 

particular type, although the most commonly considered, of a more general 

concept known as structural instability. 

• Some basic references for the formulation and testing for a change in 

persistence see, e.g., Kim (2000) and Chong (2001). 

• In the fourth paragraph in page 3, it is indicated that CUSUM-type tests allow to 

detect a structural change at a single known break date, but this is not the case 

for these procedures which are more general. 

Since the first contribution in time series analysis of the CUSUM-type statistics 

based on recursive estimation by Brown, et.al. (1975), there has been a large 

amount of extensions, applications and studies evaluating their properties, as 

can be seen, e.g., in Lee, et.al. (2003) or Deng and Perron (2008). 

These testing procedures are designed to deal with general structural 

instability, and have potentiality to detect or identify changes in the parameters 

not only at a single time point. Particularly interesting are the extensions by 

Leybourne, et.al. (2006) with application to detect a change in persistence, and 

the so-called MOSUM (moving sum) statistics by Chu, et.al. (1995a,b), with 

better power performance under structural instability and easily adaptable to a 

monitoring scheme. 

• For subsection 2.3: 

• The reference Evans (1991), appearing in pages 5 and 6, is missed from the 

reference section: 

Evans, G.W. (1991). Pitfalls in testing for explosive bubbles in asset prices. The 

American Economic Review, 81(4), 922-930. 

• For equation (3), to retain the standard asymptotics under nonstationarity the 

initial condition, 
0
y , must also be asymptotically negligible, i.e., if it is of 

stochastic nature must be of order 1/2

0 ( )
p

y O T
−δ=  for 0 < δ < 1/2. 

• Some alternative, useful and quite simple to compute, testing procedures for a 

bubble behavior can be found in Breitung and Kruse (2013) and Homm and 

Breitung (2012). 
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• For subsection 2.3: 

• The reference Shi (2017), appearing in page 12, is missed from the reference 

section: 

Shi, S. (2017). Speculative bubbles or market fundamentals? An investigation 

of US regional housing markets. Economics Modelling, 66, 101-111. 

• At the beginning of page 13, it is mentioned that “there is some evidence of 

bubbles in this variable”, and “variable” must be replaced by “time series”, 

given that this is not a prominent characteristic of a variable but of a 

theoretical model representing the behavior of a particular variable or, as in 

this case, the behavior displayed by some subset of observations in a time 

series. 

• In the first paragraph of page 13 the authors comment a Figure 3, presenting 

the profile of the GSADF statistic, but it is missing in the last page and Figure 2 

appears twice. 

• The final paragraph of this section is really interesting and highlights the utility 

of the analysis of valuation based on fundamentals. 

• The last section 4 must be titled as “Concluding remarks”, not “conclusions”. 

• There is a mistake in reference (31) by Perron and Yabu (2009a), where the 

correct volume, number and pages are 151(1), 56-69, respectively. 
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Some additional useful references: 

 

Modelling and testing for bubble processes: 

Blanchard, O.J., M.W. Watson (1982). Bubbles, rational expectations and financial 

markets. NBER Working Paper No. 0945. National Bureau of Economic 

Research. 

Breitung, J., R. Kruse (2013). When bubbles burst: econometric tests based on 

structural breaks. Statistical Papers, 54(4), 911-930. 

Flood, R.P., P.M. Garber (1980). Market fundamentals versus price-level bubbles: 

The first tests. Journal of Political Economy, 88(4), 745-770. 

Homm, U., J. Breitung (2012). Testing for speculative bubbles in stock markets: A 

comparison of alternative methods. Journal of Financial Econometrics, 10(1), 

198-231. 

Kirman, A., G. Teyssière (2005). Testing for bubbles and change-points. Journal of 

Economic Dynamics and Control, 29(4), 765-799. 

Tirole, J. (1982). On the possibility of speculation under rational expectations. 

Econometrica, 50(5), 1163-1181. 

Yoon, G. (2012). Some properties of periodically collapsing bubbles. Economic 

Modelling, 29(2), 299-302. 

Analysis of house price time series 

Himmelberg, C., C. Mayer, T. Sinai (2005). Assessing high house prices: Bubbles, 

fundamentals and misperceptions. Journal of Economic Perspectives, 19(4), 67-

92. 

For UK house prices: 

Brown, J.P., H. Song, A. McGillivray (1997). Forecasting UK house prices: A time 

varying coefficient approach. Economic Modelling, 14(4), 529-548. 

Giussani, B., G. Hadjimatheou (1992). House prices: An econometric model for the 

U.K. Netherlands Journal of Housing and the Built Environment, 7(1), 31-58. 

Hendry, D.F. (1984). Econometric modelling of house prices in the United 

Kingdom. In: Hendry, D.F., K.F. Wallis (Eds.), Econometrics and Quantitative 

Economics, 211-252. Basil Blackwell, Oxford. 

Levin, E.J., R.E. Wright (1997). The impact of speculation on house prices in the 

United Kingdom. Economic Modelling, 14(4), 567-585. 

Nellis, J.G., J.A. Longbottom, J.C. Nellis (1981). An empirical analysis of the 

determination of house prices in the United Kingdom. Urban Studies, 18(1), 9-

21. 

For US house prices: 

Clark, S.P., T.D. Coggin (2011). Was there a U.S. house price bubble? An 

econometric analysis using national and regional panel data. The Quarterly 

Review of Economics and Finance, 51(2), 189-200. 

Kivedal, B.K. (2013). Testing for rational bubbles in the US housing market. Journal 

of Macroeconomics, 38(Part B), 369-381. 

Nneji, O., C. Brooks, C.W.R. Ward (2013). House price dynamics and their reaction 

to macroeconomic changes. Economic Modelling, 32, 172-178. 
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For other countries: 

Ito, T., K. Hirono (1993). Efficiency of the Tokyo housing market. National Bureau 

of Economic Research (NBER) Working Paper No. 4382. Cambridge, MA. 

For some international data and analysis: 

Beltratti, A., C. Morana (2010). International house prices and macroeconomic 

fluctuations. Journal of Banking and Finance, 34(3), 533-545. 

Engsted, T., S.J. Hviid, T.Q. Pedersen (2016). Explosive bubbles in house prices? 

Evidence from the OECD countries. Journal of International Financial Markets, 

Institutions and Money, 40, 14-25. 
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Chu, C.-S. J., K. Hornik, C.M. Kuan (1995a). MOSUM tests for parameter constancy. 

Biometrika, 82(3), 603-617. 

Chu, C.-S. J., K. Hornik, C.M. Kuan (1995b). The moving-estimates for parameter 

stability. Econometric Theory, 11(4), 669-720. 

Deng, A., P. Perron (2008). The limit distribution of the CUSUM of squares test 

under general mixing conditions. Econometric Theory, 24(3), 809-822. 

Kim, J.-Y. (2000). Detection of change in persistence of a linear time series. Journal 
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Lee, S., J. Ha, O. Na, S. Na (2003). The CUSUM test for parameter change in time 
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change in persistence. Journal of Time Series Analysis, 28(3), 408-433. 

 

 

 

 


