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Introduction

❑ Background

▪ The substantial deregulation of housing markets in the 1980s enhanced the 

exposures from imbalances in these markets to the real economy in many 

countries, see e.g. Mian et al. (2013), Leamer (2015) and Boug et al. (2021). 

▪ Several examples in which housing market imbalances have substantially 

affected the real economy

• The Norwegian banking crisis in 1988-1993

• The global financial crisis in 2008

• The Covid-19 pandemic

▪ The monetary authorities’ ability to contribute to a more stable development in 

financial magnitudes, including house prices and household debt, is potentially 

important in reducing fluctuations in the real economy.
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Introduction (cont.)

❑ Literature

▪ The empirical literature on the housing market, and in particular on the 

fundamental drivers of house prices, is overwhelming, see Duca et al. (2021) 

▪ Studies of the Norwegian housing market include

• Bjørnland and Jacobsen (2010) and Robstad (2018) => impulse-response analysis   

of monetary policy based on a structural VAR 

• Anundsen and Jansen (2013) and Anundsen (2019, 2021) => determination of the 

fundamentals of house prices (and debt) based on a cointegrated VAR

▪ The literature pay little attention to the question whether the authorities can 

influence the housing market, say by means of the key policy rate, in order to 

stabilize or control both house prices and household debt. 
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Introduction (cont.)

❑ Question asked in this paper

▪ We ask whether house prices and debt, two important financial magnitudes 

entering the decision process of Norges Bank, are empirically controllable to 

some pre-specified target levels using the interest rate as an instrument. 

▪ The question is answered by a control analysis of non-stationary time series, as 

proposed by Johansen and Juselius (2001), see also Kurita (2018), within the 

context of a cointegrated VAR.

▪ The question of empirical controllability may not after all be obvious from the 

authorities point of view given the literature showing that changes in the 

fundamentals cannot account for the large fluctuations in house prices in many 

countries, see e.g. Bolt et al. (2019).
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Introduction (cont.)

❑ Main findings

▪ We identify two cointegrating relationships which are interpreted as a long-run 

house price relation and a debt relation.

▪ Our findings support the hypothesis of a long-run mutual dependency between 

house prices and debt such that both are linked to income, the housing stock 

and the interest rate in the long run. 

▪ We find that around 80 per cent and 90 per cent of the adjustments towards 

equilibrium after a system-wide shock are made after six years in the cases of 

the house price relation and the debt relation, respectively.

▪ Our findings suggest that both house prices and debt are controllable 

magnitudes to some pre-specified target levels through the interest rate, which 

enables the central bank to reduce large fluctuations and bubble tendencies in 

the housing market.



6

Outline

❑ Theory

❑ Overview of data

❑ Cointegration analysis

❑ Control analysis

❑ Conclusions
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Theory

❑ The life-cycle model of housing

▪ Anundsen and Jansen (2013) arrived at the following inverted demand function 

f(∙) for real housing stock Kt:

where 

▪ Given the real housing stock supply, we may think of Pt as the price level that 

clears the housing market, depending on the remaining factors Dt, Yt and Rt. 

▪ We specify a log-linearised version of the model as

which embodies a static long-run equilibrium for real house prices
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Theory (cont.)

❑ Extension of the life-cycle model

▪ Building on Anundsen and Jansen (2013), we specify a log-linearised  

equilibrium condition for household debt as 

where                                  a are non-negative

▪ Banks may agree to provide more mortgage if households have more collateral, 

higher income or face lower interest expenses. 
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Theory (cont.)

❑ The identification problem

▪ The equilibrium conditions for pt and dt serve as two candidates for 

cointegrating relationships. 

▪ In the case of one CI-vector, the sign of the coefficient for kt and also for Rt if 

positive will play critical roles in the identification of the condition for pt or dt.

▪ In the case of two CI-vectors, various coefficient restrictions have to be 

explored in such a way that the empirical relationships can be identified and 

interpreted in line with the conditions for pt and dt.

=> long-run mutual dependency between pt and dt?

▪ The empirical analysis considers the vector

which is modelled as a full VAR



10

Overview of data

❑ Time series from the National Accounts
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Overview of data (cont.)

❑ Close interdependency between pt and dt
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Cointegration analysis

❑ Rank determination
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Cointegration analysis (cont.)

❑ Long-run structure (r = 2)
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Cointegration analysis (cont.)

❑ Long-run mutual dependency between pt and dt

=>
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Cointegration analysis (cont.)

❑Mean-reversion properties
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Cointegration analysis (cont.)

❑ Persistence profiles

, Pesaran and Shin (1996)



17

Control analysis

❑ The basic idea

▪ Johansen and Juselius (2001) defines the notions of instruments and target 

variables for policy analysis in the context of the cointegrated VAR.

▪ A target variable is said to be controllable if it can be made stationary around a 

desired target value by using the chosen instrument. 

▪ We ask whether house prices and debt are controllable to some pre-specified 

target levels using the real after-tax interest rate as the instrument in the context 

of our cointegrated VAR.

▪ The selection of R as a policy instrument is justifiable (given X) on the grounds 

that a long-run one-to-one relationship exists between the money market rate, 

which is closely related to the key policy rate, and the interest rate on mortgage 

credit, see Hungnes (2015). 
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Control analysis (cont.)

❑ Brief overview of the theory

, (CVAR with k = 1 to simplify matters)  
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Control analysis (cont.)

❑ Brief overview of the theory (cont.)
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Control analysis (cont.)

❑ Controllability of pt and dt

=>                                               

=>

▪ The conditions for controllability is satisfied.

▪ We can then do policy simulations in the context of our CVAR in order to 

control pt and dt through Rt
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Control analysis (cont.)

❑ Stabilising pt by Rt
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Control analysis (cont.)

❑ Stabilising dt by Rt
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Conclusions

▪ We identify two cointegrating relationships which are interpreted as a long-run 

house price relation and a debt relation.

▪ Our findings support the hypothesis of a long-run mutual dependency between 

house prices and debt such that both are linked to income, the housing stock and 

the interest rate in the long run. 

▪ We find that around 80 per cent and 90 per cent of the adjustments towards 

equilibrium after a system-wide shock are made after six years in the cases of the 

house price relation and the debt relation, respectively.

▪ Our findings suggest that both house prices and debt are controllable magnitudes

to some pre-specified target levels through the interest rate, which enables the 

central bank to reduce large fluctuations and bubble tendencies in the housing 

market.
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Conclusions (cont.)

▪ We believe that the present study provides theoretically understandable and 

empirically relevant representations of house prices and debt which are two 

financial magnitudes entering the decision process of Norges Bank.

▪ We should emphasise that our modelling framework is based on the underlying 

premise that the housing stock representing the supply side of the housing market is 

fixed. 

▪ The implications of extending the VAR analysis with observable variables for the 

purpose of modelling a flexible supply side are left for future research.
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Thank you!
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