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Abstract 
The aim of this thesis is to investigate if the fixed currency relationship between the Euro and the 

Danish Krone is contributing in creating speculative housing bubbles in Copenhagen. The housing 

prices in Copenhagen have risen to a level that can no longer be explained by the fundamental 

values of housing in Copenhagen. The housing market in Denmark is quite volatile, and the 

Financial Crisis Commission have stated that the volatility is as grad as for Ireland, Spain and 

Greece.  

 

The monetary policy tools available to the Danish Nationalbank are somewhat limited as a result of 

the fixed currency relationship. The national interest rates are kept highly correlated to the EU 

interest rates in order to keep the exchange rate fixed, and the national interest rates can therefore 

be viewed as imported from the EU. Therefore, they do not follow the cyclical developments in the 

Danish economy. Hence, this thesis aims to prove that the current interest rates are too low for the 

Danish economy, and this makes the housing market more volatile and can possibly create 

speculative housing bubbles.  

 

By applying the tests proposed by Phillips et al (2015) the Nationalbank is able to identify 

explosive behavior in 2004-2006, which can be identified as a housing bubble, and explosive 

behavior in real estate prices today, which indicates a speculative housing bubble. Housing prices 

have several drivers, and this thesis identify that the destabilizing real estate taxation, liberal 

mortgages and low interest rates as the factors that makes the housing market in Copenhagen 

volatile. There is therefore indications that support that the fixed currency relationship is 

contributing in creating speculative housing bubbles in Copenhagen.  
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1.	  Introduction	  

1.1	  Motivation	  
The concept of fixed currency relationships is not widely used as a concept in the world. Few countries 

have chosen to have this sort of currency relationship, and the relationship can be complex, limiting 

and costly to maintain. Yet, Denmark have chosen to have a fixed currency relationship with the 

European Union. This fact has inspired some curiosity on my behalf, being a Norwegian living in a 

country that is a part of the EU whilst keeping its own currency.  

 

In recent years, the prices for apartments in Copenhagen have increased rapidly. The Danish 

Nationalbank has stated that the prices can no longer be explained by the fundamental values of the 

apartments, therefore indicating a speculative housing bubble. Denmark has previously experienced 

similar behavior in housing prices, and as figure 1 shows, the Danish housing prices seem to have a 

greater volatility than neighboring countries. The Danish Financial Crisis Commission stated in 2014 

that the volatility is on the same level as countries like Greece, Spain and Ireland. There is a variety of 

factors influencing fluctuations in housing prices, yet there are seemingly few differences between 

Denmark and its neighboring countries that could explain the enhanced volatility in the housing 

market.  

Figure	  1:	  Real	  housing	  prices	  in	  Denmark	  compared	  to	  neighboring	  countries.	  The	  red	  line	  represents	  Denmark.	  
 

 
Source:	  Dam,	  Hvolbøl,	  Pedersen,	  Sørensen	  &	  Thamsborg	  (2011)	  
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I find it interesting to investigate whether the fixed currency relationship is a contributing factor to the 

increasing housing prices in Copenhagen. Whilst there is an abundance of investigations on housing 

markets in general, interest rates and currency relationship, there is lacking investigations regarding 

these factors combined. I therefore find it interesting to investigate whether the fixed currency 

relationship between Denmark and EU is in fact contributing in making the housing prices in 

Copenhagen volatile, possibly enhancing the chance for a speculative housing bubble.  

 

 

1.2	  The	  housing	  market	  in	  Copenhagen	  and	  the	  fixed	  currency	  relationship	  

Housing prices in the Copenhagen area have for the past four years increased rapidly. According to the 

Danish National Bank’s 3rd quarterly report of 2016, the increase in housing prices can no longer be 

explained by fundamental factors in the housing market. The Nationalbank’s director, Lars Rohde, 

stated to Børsen on the 16.03.2017 that the housing prices are currently 9 percent higher than the 

forecasted prices. This is approximately the same deviation as in 2004-2006, when Denmark 

experienced a housing bubble (Børsen, 16.03.2017). Further, Lars Rohde identifies an increase in 

residents in Copenhagen, lower rates on mortgages, higher income and a slow convergence of the 

housing supply as factors that are contributing in the rise in housing prices today. The behavior of these 

factors is similar to the behavior experienced in 2004-2006 (Børsen, 16.03.2017).  

 

Dam, Hvolbøl, Pedersen, Sørensen & Thamsborg (2011) states that the development between 2004-

2006 must be characterized as a speculative price bubble, since the prices were largely detached from 

the underlying economic conditions, and rather driven by expectations of further future price increases 

and consequent capital gains.  
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Figure	  2:	  The	  development	  of	  housing	  prices	  in	  Copenhagen	  from	  1992-‐2016.	  The	  y-‐axis	  shows	  average	  prices	  

for	  apartments	  in	  1000	  DKK.	  	  

 

 
Source:	  Danmarks	  Statistik	  

 

Denmark’s Nationalbank is responsible for conducting monetary policies in Denmark, which it does by 

setting the monetary-policy interest rates. Denmark has since 1982 had a fixed currency relationship 

with the German Mark. This relationship was replaced with the fixed currency relationship with the 

Euro in 1999 through the Exchange Rate Mechanism (ERM II). By having a fixed exchange rate 

policy, the Danish National Bank purely aims to keep Danish Krone stable against the Euro. The ERM 

II agreement includes a fluctuation band for the Danish currency rate of +/- 2,25 percent compared to 

the central currency. The Danish National Bank has since 1999 stabilized the Krone at a level much 

closer to the central rate than the fluctuation bands suggest (Spange & Toftedahl, 2014). 

 

According to the Danish National Bank, in periods when the foreign-exchange market is calm, the 

National Bank keeps the interest rates in high correlation with the interest rates set by the ECB. In 

situations with increased pressure on the Danish Krone, the National Bank unilaterally changes its 

interest rates in order to stabilize the Krone compared to the Euro. In the short term, Denmark’s 

National Bank may also influence the exchange rate of the Krone by intervening, i.e. buying and 

selling foreign exchange. Since ERM II was implemented, the Danish Nationalbank lending rate and 

ECB’s lending rate has been closely correlated (Spange & Toftedahl, 2014). 
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Figure	  3:	  The	  Danish	  Nationalbank’s	  and	  the	  ECB’s	  lending	  rates	  

 

 
	  Source:	  Nationalbank´s	  homepage	  

 

The Danish Nationalbank use monetary policy instruments through the lending and deposit facilities 

made available by the Nationalbank to its monetary policy counterparties (Spange & Toftedahl, 2014).  

Hence, the Nationalbank plays a large part in determining mortgage interest rates in Denmark. Further, 

the mortgage lending rates affects the cost of buying a home, and when interest rates are low, external 

financing of a home is less expensive. As figure 3 shows, the interest rates are currently historically 

low. At the same time as having historically low interest rates, the house prices in Copenhagen are 

increasing rapidly. 

 

1.3	  Problem	  formulation	  

The aim of this paper is to investigate the effect the fixed relationship between the Euro and the Danish 

Krone has on the housing prices in Copenhagen. Hence, the paper aims to investigate how the low 

interest rates in Denmark, because of the fixed relationship, contributes in the creation of speculative 

housing bubbles in Denmark.  
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It is an established fact that the fixed currency relationship includes having an interest rate that is 

imported from the EU, rather than reflecting the state of the Danish economy. As previously stated, 

Lars Rohde identifies lower rates on mortgages to be a factor affecting the current increase in housing 

prices.  

The relationship between the fixed currency relationship and real estate bubbles is found to be an area 

with limited research. I therefore choose my problem formulation to be: 

 

To what extent does the fixed currency relationship contribute in creating speculative housing bubbles 

in Copenhagen? 

 

In order to answer the problem formulation fully, different aspects of both speculative housing bubbles 

and the fixed currency relationship must be discussed thoroughly. To elucidate the problem formulation 

further, I have chosen the following research questions that in turn explains the structure of this thesis:  

 

§ What is the motivation for having a fixed currency relationship? 

§ How does the fixed currency relationship contribute in keeping rates low? 

§ Which factors determine housing prices?   

§ Is there a speculative housing bubble in Copenhagen? 

§ Is the fixed currency relationship contributing to a speculative housing bubble in Copenhagen?  

 

I will start my thesis by presenting the Danish National bank´s motivation for having a fixed currency 

relationship. The different factors contributing to this decision and historical developments will be 

explained in order to answer my first research problem. The paper continues to explain the link 

between the low interest rates in Denmark and the fixed currency relationship. The reasoning for why 

the most effective tool in ensuring a fixed currency relationship will be explained in order to answer the 

second research question. Housing prices is a complex mechanism that includes a variety of factors. 

The different loan types available in Denmark, taxation, urbanization and growth in the economy as a 

whole will be discussed to answer the third research question. In order to answer research question 

four, academic theories and statistical approaches will be used to investigate whether there actually is a 

current speculative housing bubble in Copenhagen. The last research question is based on all the 
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previous research questions. In order to answer the problem formulation, every contributing factor in 

regards to housing prices, interest rates, bubbles etc. must be investigated in order to find what real 

effect the fixed currency relationship has on housing prices. 

 

1.4	  Delimitations	  

As expressed in the problem formulation, the aim of this thesis is to investigate if the fixed currency 

relationship is a contributing in creating speculative housing bubbles in Copenhagen. I restrict myself 

from developing any new models or framework when investigating the problem formulation. The aim 

of this thesis is not to develop methods for predicting housing prices, but rather to provide a descriptive 

explanation of the housing market in Copenhagen based on available framework, and determine 

whether the fixed currency relationship contributes to enhancing volatility in the housing market. 

Hence, the results of my thesis is not generalizable (Lewis, Saunders & Thornhill, 2009). 

 

Further, the aim of this paper is to investigate if the fixed currency relationship affects volatility in the 

housing market, hereby contributing in creating speculative housing bubbles. The aim of research 

question 4 is to investigate the housing market in Copenhagen. Housing prices in the capitol city have a 

tendency to spread to other geographical areas through the ripple effect, and volatility in housing prices 

in Copenhagen can therefore lead to more volatile housing prices in other parts of Denmark (Meen, 

1999). The data necessary to investigate the problem formulation will contain data from the 

Copenhagen area, and the findings from the thesis are therefore only relevant for Copenhagen. Further, 

I have chosen to distinguish between different types of housing. I will analyze the market for 

apartments, since this is the most common type of housing in Copenhagen. When using the terms 

“housing market” and “housing prices”, it refers to apartments in Copenhagen. The data used to 

investigate the housing market in Copenhagen was obtained by Simon Juul Hviid, who is an analyst at 

the Danish Nationalbank. The data can be found in appendix 2. Further, the data used for empirical 

investigation runs from 1996 until available numbers in 2016. As of April 12th, there was no available 

data from 2017 published at Statistikbanken, which is the national statistics bank in Denmark.  

 

When investigating if there currently is a speculative housing bubble in Copenhagen, I have partly 

chosen to make use of Hviid’s (2017) statistical analysis. The methodology provided by Phillips et al 
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(2015) must be programmed in statistical programs not made available to students by Copenhagen 

Business School, and the process is viewed to be quite time consuming. Since I was aware that Simon 

Juul Hviid was using Phillips et al (2015) to test whether or not there currently is a speculative housing 

bubble in Copenhagen, I chose to make use of some of his results. I therefore limit myself to only 

calculating the fundamentals-adjusted house price index for apartments in Copenhagen, in order to 

conduct the backwards Augmented Dickey-Fuller (BADF) test in Stata, and making use of the 

Nationalbank’s results for the other tests from Phillips et al (2015).  

 

1.5	  Methodology	  

In this section of the thesis I will explain the choices I have made in regards to the scientific method 

used to investigate my chosen problem formulation and the research questions I have chosen.  

 

1.5.1	  Framework	  

The thesis uses an ontological framework, and the approach is post-positivistic. According to Guba 

(1990), this ontology assumes the reality to be objective, but grants that the reality can be apprehended 

only imperfectly and probabilistically. Hence, the findings of the thesis are most likely true, but always 

subjected to falsification (Guba & Lincoln, 1994). Additionally, the approach is post positivistic as I 

strive to ensure that the knowledge produced in this study can be used by others to undertake similar 

studies. 

 

Moreover, this thesis is based on a deductive approach when investigating the research questions. Even 

though my problem formulation is not formulated as a hypothesis, I suspect that the fixed currency 

relationship can contribute in creating speculative housing bubbles in Copenhagen. It’s a testable 

proposition about the relationship between the currency relationship and the housing market. Further, 

I’m expressing my hypothesis in operational terms, which includes indicating how the variables are to 

be measured, which proposes a relationship between the variables. After establishing the relationship, 

I’m testing the hypothesis, leading to an examination of the outcome. This method of research is 

consistent with a deductive research approach (Lewis et al., 2009).  
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Further, the method I’m using is descriptive, as the purpose of this thesis not is to develop or create 

new models, but rather investigate the problem statement by using existing models. The problem 

formulation is investigated by making use of both qualitative and quantitative data, but most research 

questions is investigated using qualitative data collection. The collected data is mainly based on 

academic articles, journals, publication from the Nationalbank and online resources. The quantitative 

data set is obtained by the Nationalbank, which is considered a very reliable source. The data is 

processed using Stata and Excel. Søren Juul Hviid, who is an economist working with macroeconomic 

analysis for the Nationalbank, has permitted me to use his data to analyze whether there is a speculative 

housing bubble in Copenhagen, which I have used this data when investigating my problem 

formulation. 

 

1.5.2	  Research	  method	  

A combination of research methods has been used in order to fully investigate the chosen problem 

formulation. Since I make use of both qualitative and quantitative data, my research method can be 

defined as a mixed method. A mixed method uses both qualitative and quantitative data collection 

procedures, and I make use of a sequential data collection technique, where I collect the different data 

chronologically when investigating my research questions. I also qualitise the quantitative data, to 

convert it into a narrative that can be analyzed qualitatively. Further, I investigate my problem 

formulation by triangulation. I make use of two or more independent sources of data to corroborate 

research findings (Lewis et al., 2009). 

 

1.5.3	  Data	  

All data collected to research the problem formulation is external data. I make use of secondary data 

when conducting my investigations throughout my thesis. The secondary data can further be identified 

as documentary and multiple source secondary data. Documentary secondary data refers to written 

materials like reports, journals and newspapers, whilst multiple source secondary data refers to 

government publications, industry reports and books (Lewis et al., 2009). 

 

Journals and academic articles used throughout this thesis can be defined as documentary secondary 

data. The reports written by the Nationalbank can be identified as a multiple source secondary data 
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analysis, since the data was originally obtained and analyzed by the Nationalbank, which is considered 

governmental. I have chosen to reanalyze some of the analysis originally conducted by the Danish 

Nationalbank. The literature chosen as secondary data will be reviewed under the section literature 

review. 

 

The quantitative data received from Simon Juul Hviid is considered to be multiple source secondary 

data. Lewis, Saunders and Thornhill (2009) states that received raw data, even if there has been little if 

any processing or editing, is defined as secondary data. Since the purpose of analyzing the data is to 

determine the trend over time of a series of data, the chosen statistical method is time series 

regressions, in accordance with Phillips, Wu and Yu (2015).  

 

1.5.4	  Time	  horizon	  

The time horizon of the investigation can be defined as longitudinal study, since the effect the variables 

fixed currency relationship and the housing market might have on each other can only be observed over 

a longer period of time. The time horizon has been chosen to be from 1996-2016, and I’m assuming 

that more recent time periods are the most similar to the current situation, since worries regarding 

fundamentally different data increases with age. I consider time to have an impact on fundamentals 

such as economic cycles, political agendas and other externalities.  

 

When including data from 1996 to 2016, I ensure that I include data from the time horizon leading up 

to the previous housing bubble, the actual bubble and the burst of the bubble in 2006.  Hence, the data 

can be used to test the efficiency of the method. If the method works properly, it should at least identify 

a bubble behavior in housing prices between 2004 and 2006. Further, I include the recent growth in 

housing prices. All of these factors are important in determining whether there is a speculative housing 

bubble present in Copenhagen today.  

	  

1.5.5	  Reliability	  and	  Validity	  

Reliability refers to the extent to which a data collection technique will yield consistent findings. An 

important factor when assessing reliability, is whether another researcher could reach the same results 

of the thesis on another occasion. Further, reliability refers to whether another observer could observe 
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the same observations when investigating the same variables. Lastly, reliability refers to transparency 

in how I made sense on the data collected to investigate the problem formulation (Lewis et al., 2009).  I 

consider my research to be reliable. It is my opinion that another researcher could find the same 

findings as I have found when making use of the same or similar sources of data. I therefore also 

conclude that another observer could observe the same factors and variables, and make the same 

observations as I have. Further, my aim is to explain my process of investigation thoroughly enough to 

make my thesis as transparent for any reader as possible.  

 

Threats to reliability relevant to my thesis includes observer error and observer bias (Lewis et al., 

2009). My aim has been to investigate objectively, and not let my own expectations for the results 

affect the data collection process or conclusions. However, there is always a risk of observer bias and 

error.  

 

The validity of the thesis refers to the validity of the data relative to the problem, which is being 

investigated. To achieve a high degree of validity, it is essential that the obtained data is highly relevant 

to the problem formulation. The findings of a research should present the actual relationship between 

the variables being investigated (Lewis et al., 2009). All data used in the thesis is in my opinion 

considered to be necessary to answer the problem formulation. It is my opinion that the research 

questions ensure a high level of validity in the thesis, since every research question must be 

investigated thoroughly, and every research question contributes to the investigation of the problem 

formulation. Hence, the obtained data contributes to answering the chosen problem formulation.  

 

Threats to validity relevant to my thesis includes history and ambiguity about causal direction. Threats 

regarding history refer to conducting an investigation after a change has occurred to one or all of the 

variables being investigated. Ambiguity about causal direction is in this case linked to the historical 

threat, and involves not being able to identify the correct direction of a causal relationship among the 

variables (Lewis et al., 2009). Since I conduct an investigation on whether or not there is a causal 

relationship between the fixed currency relationship and the housing market, there is a risk for both 

historical and ambiguity about causal relationship. Historically there can be several factors affecting 

housing prices at the time I conduct my investigation, and those factors can affect my results. Further, 
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since several factors can affect housing prices, there is a risk of not being able to identify the actual 

causal direction. I aim to avoid these threats to validity by thoroughly investigating all factors affecting 

housing prices in a current manner. I also use fundamentals-adjusted housing prices when investigating 

whether or not there is a speculative housing bubble in Copenhagen, and hence reducing the risk of 

historical threats and ambiguity of causal direction interfering with the statistical results.  

 

Further, since the data used to investigate the problem formulation is external data, the validity of the 

thesis is dependent on the quality of sampling techniques used by the original author or collector. Being 

aware of this fact, I have carefully chosen the data sources to be those, which can be identified as 

reliable. However, although official and well-known sources may decrease this dependency, it does not 

exclude the possibility of errors entirely. On the other hand, the selected data sources are extensively 

used in different analyses, and I therefore consider the chance of possible significant errors lower, since 

there is a high probability of them having been detected and corrected. 

 

The credibility of the results from this investigation relies on factors such as validity and reliability of 

the data, assumptions and methods for analyses used as well as the quality of my work. The quality of 

my work is further depends on the fact that there is no calculation errors or misinterpretations of the 

theories applied. If there are calculation errors or misinterpretations, this could potentially lead to 

misleading results and thus lower the credibility, reliability and validity of my work. To reduce the risk 

of these damaging factors, I have crosschecked my conclusions with similar research to ensure that my 

results does not differ considerably, which is found to be an indicator that there is not a large presence 

of these errors.  

 

1.5.6	  Literature	  review	  

When investigating a complex problem formulation, as the one I have chosen, a variety of literature is 

necessary. The Danish Nationalbank is the primary source of information throughout the thesis. The 

Nationalbank publish quarterly reports with analysis of the Danish economy, working papers analyzing 

specific areas of the national economy and conducts thorough investigations of the economy regularly. 

The Nationalbank is in my opinion a highly reliable source, since they have incentives to conduct as 

thorough and accurate analyses of the current state of the economy as possible. The papers they publish 
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are detailed and current, and provide a lot of the information needed to investigate each research 

question.  

 

When examining the research question regarding how the fixed currency relationship contributes in 

keeping interest rates low, the Purchasing Power Parity (PPP), the Fisher Effect (FE) and the 

International Fisher Effect (IFE) was used in the investigation.  

 

Dornbusch (1985) investigates the purchasing power parity, and enhances the understanding of the 

relative and absolute PPP. He states that firstly the PPP is a useful benchmark to judge levels of the 

exchange rate, and that without the PPP there would be no meaningful way of discussing over- or 

undervaluation of currencies. Further, he states that PPP is a useful benchmark to determine a country’s 

external competitiveness and those changes in a country’s real exchange rate unambiguously translates 

into changes in competitiveness, and changes in trade flows and net exports. Further, Dornbusch stats 

that the PPP can serve as a prediction model for exchange rates, and that differences in inflation will be 

offset by changes in the exchange rates. 

 

Fisher (1930) first theorized that, over the long term, efficient capital markets should compensate for 

changes in the purchasing power of money. In its strictest form with no taxes and rational 

expectations, the FE theorizes the existence of a constant real rate of interest, being determined largely 

by the time preference of economic agents and by the technological constraints that define the return on 

real investment. These factors are believed to be roughly constant over time, and therefore a fully 

perceived change in the purchasing power of money should be accompanied by a one-for-one change 

in the nominal interest rate 

  

Mionel (2012) investigates the PPP and the IFE, and states that the IFE is the 

international equivalent of the Fisher Effect, which can be viewed as a combination of the Fisher Effect 

and PPP. Further, the IFE states that an expected change in the current exchange rate between two 

currencies is approximately equivalent to the difference between the two countries’ nominal interest 

rates at that time. According to Mionel (2012), the IFE states that the future spot rate can be determined 

from the nominal interest differentials. The real interest rates will in turn be aligned across the world 
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through arbitrage. This implicates that the difference in the observed nominal rates will 

be ascending from the differences in expected inflation rates. Further, the differences in 

expected inflation that are imbedded in the nominal interest rates, are expected to have an effect the 

future spot rate. The IFE can help us understand ad determine the impact of the interest rate on the 

exchange rate, and clearly states that differences in interest rates lead to differences in exchange rates.  

 

When investigating which factors that contribute in determining housing prices, the framework by Ertl 

and Cajias (2015) is used. They group the factors that drive housing prices into three groups of factors, 

which are economic, demographic and institutional factors. The group regarding economic factors is 

further defined to contain GDP, interest rates and disposable income. The group demographic factors 

contains the variables population growth, urbanization and household size. Lastly, the group 

institutional factors contains the variables the financial system, tax legislation and state subsidies. I 

apply this framework to the current situation in Copenhagen, and investigate each variable by gathering 

information from the Nationalbank.  

 

When investigating the research question regarding whether there is a speculative housing bubble in 

Copenhagen, I made use of a variety of literature to analyze the research question to the best of my 

abilities. 

 

Firstly, to define the term “housing bubble” different sources were necessary, since the term is widely 

discussed. Nechayev and Wheaton (2008) rejects the idea of housing bubbles, and states that the rapid 

increase in prices can be explained by increases in demand fundamentals such as population, income 

growth, and the decline in interest rates over the period in question. Further, they claim that those who 

believe in efficient markets cannot believe in housing bubbles, since the price of any asset reflects the 

present value of all expected cash flow. Glaeser, Gyourko and Saiz (2008) states that rational housing 

bubbles can exist when the supply of housing is fixed. Smith and Smith (2006) view buying and 

renting to be viable alternatives, and states that if a household has the opportunity to buy or rent two 

very similar properties (perhaps even the same property), the relevant question is whether to pay for 

these housing services by buying the property or renting it.  
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Case and Shiller’s article from 2003 is a much acknowledged paper. They started analyzing the housing 

market in the 1980s, and were pioneers in the field of analyzing and determining housing bubbles. Case 

and Shiller (2003) defines a housing bubble to be the action of buying a home for the future price 

increases rather than simply for the pleasure of occupying the home. In addition, this motive is thought 

to lend instability to bubbles, since they have a tendency to crash when the investment motive weakens. 

 

Secondly, to make use of the methods for identifying housing bubbles presented by Phillips et al. 

(2011, 2015), several theories was applied.  

 

The usage of right-tailed unit root tests to identify bubble behavior in asset pricing is a widely 

discussed method, as for the term “bubble” and its existence itself. Diba and Grossman (1988a) 

proposed to conduct a right-tailed unit root test in 1988 on entire samples to test for the existence of a 

rational bubble.  

 

Evans (1991) disagreed with the method, and found that the proposed unit-root tests has low power in 

detecting periodically, partially collapsing bubbles. Evans (1991) argues that explosive behavior is only 

temporary in the sense that eventually bubbles collapse and that therefore the observed paths of asset 

prices may appear rather more like a stationary series than an explosive series, thereby confounding 

empirical evidence. Evans demonstrates by simulation that standard unit root tests have difficulties in 

detecting such periodically collapsing bubbles. In order for unit root test procedures to be powerful in 

detecting bubbles, the use of recursive unit root testing proves to be an invaluable approach in the 

detection and dating of bubbles 

 

Based on the findings of Evans (1991), Phillips, Wu and Yu (2011) introduced a new method of 

identifying housing bubbles. Phillips et al (2011) introduced the procedure of testing for explosiveness 

in asset prices and non-explosiveness in intrinsic values, which is a method for identifying housing 

bubbles. They introduced the concept of the Backwards ADF test, which is a process able to detect 

evolving bubbles. The test is capable of identifying explosive changes in the regressed behavior of time 

series.  
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In 2013, Phillips, Wu and Yu continued their work, and published an article explaining an explosive 

process approach in bubble detection. The method is a continuation of the method proposed in 2011, 

but the new method is capable of identifying multiple asset pricing bubbles with periodically collapsing 

behavior.  

Further, Phillips et al. (2015) has generalized the approach by allowing for variation in the emergence 

of the bubble in addition to the collapsing behavior. The Phillips et al. method proposes two 

hypothesis, 𝐻! and 𝐻!. The null hypothesis 𝐻! proposes that 𝜌 = 1, and is a unit root process with 

random walk, a non-stationary time series where there is no bubble. The second hypothesis 𝐻! 

proposes that 𝜌 > 1, which is the right-tailed explosive process, where a bubble exists. The method 

proposed by Phillips, Wu and Yu is currently the leading indicator available of housing bubbles, and 

will be investigated in the fourth research question.  
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2.	  What	  is	  the	  motivation	  for	  having	  a	  fixed	  currency	  relationship?	  	  
This section of the thesis aims to explain the motivation and reasoning for Denmark to have a fixed 

currency relationship with the Eurozone. This includes the characteristics of the relationship, which can 

be described as unique. This section also aims to explain the limitations to Denmark’s monetary 

policies because of the fixed currency relationship.  

 

2.1.	  The	  fixed	  currency	  relationship	  	  

As previously mentioned, Denmark have, since the early 80s, had a fixed currency relationship with the 

German Mark. In 1999, Denmark joined the European Exchange Rate Mechanism (ERM II), and the 

adherence to this mechanism is defined to be voluntary. The practical operation procedures to ensure 

the fixed currency relationship is determined in agreement between the European Central Bank (ECB) 

and the Danish National Bank, and since the adherence to the mechanism is voluntary, the fluctuation 

margins are set domestic (De Grauwe, 2014).  

As previously mentioned, by keeping a fixed exchange rate policy, Denmark’s Nationalbank maintains 

the Danish Krone fixed against the Euro. Further, ECB has as its only official mandate to keep inflation 

about 2%, and the fixed exchange rate relationship provides a framework for low inflation in Denmark 

as well (Mikkelsen, 2017).  

One of the characteristics of the fixed currency relationship is that the Danish Krone is kept stable 

within a narrow fluctuation band. As previously states, the band allows the Krone to deviate from the 

Euro within the fluctuation band of +/- 2,25%. The actual fluctuations are well within the fluctuation 

band, and much smaller than the band allows, as shown by figure 4 (Mikkelsen, 2017). 

Because of the fixed exchange rate policy, Danish monetary policy interest rates initially track the Euro 

area interest rates, which are set by the ECB (Spange & Toftedahl, 2014). In order to keep the fixed 

currency relationship, stable and credible, the Danish Nationalbank has several monetary policy tools 

to make use of, which will be discussed later.  
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Figure	  4	  –	  Exchange	  rate	  of	  the	  Danish	  Krone	  vis-‐à-‐vis	  the	  Euro	  	  

 

Source:	  The	  Danish	  National	  Bank´s	  homepage	  

	  

2.2	  Maintaining	  the	  fixed	  currency	  relationship	  
In order to keep the fluctuations well within the fluctuation bands, the Danish Nationalbank makes use 

of the national interest rate as an effective tool. When the Danish Krone is either too weak or strong 

compared to the Euro, the Danish Nationalbank has the mandate to intervene (Spange & Toftedahl, 

2014).  

The interventions can be either a one-way or a two-way street. If the fluctuations are within the 

fluctuation bands, The Nationalbank uses its tools to reduce the fluctuations. The tools available to the 

Nationalbank will be described later. When or if the fluctuations among the currencies reach the limits 

of the fluctuation margin of +/- 2,25%, it is also obligatory for the ECB to engage in what is referred to 

an unlimited intervention. This is a principle agreed upon by both stipulates of the agreement. If the 

Danish Krone dropped below the lower limit of the fluctuation band relative to the Euro, ECB should 

stand ready for the unlimited intervention. This obligation, however, will be ignored if the intervention 

conflicts with the objectives of price stability in the Eurozone countries or other members of the 

European Union (De Grauwe, 2014). 
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According to the Danish Financial Crisis Commission (KRAKA), the fixed currency relationship has 

contributed to persistent economic stability in Denmark, with a low and stable inflation (Andersen et al, 

2014). In the pursuance of a stable exchange rate, the Danish Nationalbank makes use of similar 

interest rates as the Eurozone as a tool for stabilization. The European Central Bank sets its key interest 

rate for the Euro area as a whole. Countries like Denmark who has a fixed currency relationship with 

the Euro, has to follow the interest rates set by the ECB closely. This implies that the Danish interest 

rates are “imported”, and indirectly determined by the ECB. Since the interest rates are imported, there 

is a risk of the interest rates being too low or high by Danish Standards. This has always been part of 

the terms for having the fixed currency relationship, although the Danish economy often follows the 

economy of the Euro area countries.  

According to De Grauwe (2014), fixed exchange rates regimes are fragile and imply two possible 

complications, which make the regimes difficult to maintain. The first possible complication is that the 

credibility of the regime can easily become a problem. When a country announces that they will keep a 

fixed currency relationship with another currency, they are simply making a promise. The fact that it´s 

only a promise creates automatically a credibility problem, since doubts may arise as to whether the 

promise will be kept. According to the Danish National Bank, the fixed exchange rate regime between 

the Danish Krone and the Euro is, however, credible. Further, the fact that the exchange rate 

fluctuations are kept well within the fluctuation band of +/- 2,25%, and has been stable for many years, 

reflects the credibility of the relationship (De Grauwe, 2014). 

The Danish Nationalbank has a somewhat fixed reaction function to threats or fluctuations in the fixed 

currency relationship. Further, this reaction function is well known to participants in the foreign 

exchange market for the Danish Krone. The foreseeable reactions enhance the credibility to the fixed 

exchange rate regime further. The credibility of the regime implies that market participants take 

positions, which automatically contributes to stabilizing the exchange rate of the Krone. In a weak 

Krone scenario, the market will be expecting that the possibility for further weakening is smaller than 

the possibility for strengthening and vice versa (Spange & Toftedahl, 2014). According to Spange and 

Toftedahl (2014), credibility of a fixed exchange rate regime is obtained by demonstrating over a long 

period that the regime will to do what it takes to attain the announced objectives.  
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According to De Grauwe (2014), the second possible complication of the fixed exchange rate regimes 

is the possible problem of insufficiency of stock of foreign currencies. A country only has a limited 

stock of international reserves as foreign exchange at hand to defend its fixed currency relationship. 

Hence, the promise to convert domestic currency into foreign currency at the agreed upon fixed 

exchange rate cannot be guaranteed because of the insufficient amounts of foreign exchange (De 

Grauwe, 2014). 

 According to Spange and Toftedahl (2014), the Danish Nationalbank holds a considerable foreign 

exchange reserve for intervention purposes, in case the Danish Krone is either too weak or too strong 

compared to the Euro. However, the only formal requirement for the foreign exchange reserve is that 

the size of this reserve should be ample.  

2.3	  The	  role	  of	  monetary	  policies	  in	  the	  fixed	  currency	  relationship	  
A monetary policy is defined by De Grauwe (2014) to be the process where a monetary authority in a 

country, often a central bank, controls the supply of money. The targeted areas for a monetary policy is 

often to maintain stability in regards to inflation rate or interest rate, with the ultimate goal of securing 

price stability. Monetary policies can also be used as a tool for ensuring economic growth and stability, 

lower unemployment and maintain a fixed currency relationship (De Grauwe, 2014). 

According to Nationalbanken.dk, in the fixed exchange rate regime, monetary policy sole purpose is to 

keep the Krone stable against the Euro, while other considerations – such as the cyclical developments 

in Denmark – are not taken into account. The monetary-policy interest rates cannot simultaneously be 

used for managing the business cycle and maintaining the fixed currency relationship. The aim of the 

Danish Nationalbank is therefore purely to keep the Danish Krone stable against the Euro. The Danish 

government is responsible for all other areas where monetary policy could be used as a tool, and 

conducts its fiscal and economic policies to achieve a stable economic development.  

According to Andersen et al (2014), the fixed currency relationship can impose some complications on 

the monetary policies in Denmark. As previously stated, the interest rates are imported from the 

Eurozone, and they can be either too low or high for the conditions of the Danish economy. The 

imported interest rates imply that there can occur a situation where Denmark is exposed to monetary 

policy stress. If the interest rates are too low, there is a risk of a strong increase in housing prices, 
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leading to a volatile housing market, and a pressure on competitiveness if the necessary austerities are 

not implemented in time. On the other hand, if the interest rates imported from the ECB are too strict 

compared to the domestic economic cycle, there could be a requirement for fiscal policy activities to 

keep the economy going.  

According to the Spange and Toftedal (2014), in periods when the foreign exchange market is calm, the 

Danish Nationalbank usually changes its interest rates in high correlation with the monetary-policy 

interest rates of the ECB. Even though the Danish economy is often highly correlated with the 

economy of the Euro area, a unilateral Danish response may be needed in some occasions to ensure the 

fixed exchange rate (Spange & Toftedahl, 2014). 

 

2.3.1	  The	  reaction	  function	  

As previously mentioned, the Danish Nationalbank continuously takes actions to keep the exchange 

rate regime in place. These actions have previously been referred to as the Nationalbank’s reaction 

function, and there are two possible scenarios with two opposite reaction functions; the Krone either 

being too strong or too weak 

When the Krone is weakened by a certain amount within the fluctuation bands, the Danish 

Nationalbank’s first response would be to intervene in the foreign exchange market by buying Kroner 

to strengthen the currency (Spange & Sørensen, 2016) 

On the other hand, if the Krone were strengthened by a certain amount, the Nationalbank would 

purchase foreign exchange, namely Euros, to weaken the currency. For this purpose, the Nationalbank 

holds the ample amount of foreign exchange required. If the intervention of foreign exchange market is 

not sufficient to stabilize the exchange rate of the Krone towards the Euro, the Nationalbank will 

unilaterally adjust its monetary policy interest rates. This particular change happens without the ECB 

having done the same. The aim is to make it more attractive to invest in Danish assets and thereby 

boost the demand for the Danish Krone (Spange & Toftedahl, 2014). The Danish Nationalbank has on 

several occasions intervened in order to keep the exchange rate stable and thereby deviated from the 

Euro area. In both 2011 and 2012 the Nationalbank had to purchase large amounts of foreign exchange 
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to slow the strengthening of the Danish Krone (Spange & Toftedal, 2014). However, as figure 5 shows, 

the interest rates are usually kept stable and correlated.  

Figure	  5:	  Monetary	  policy	  interest	  rates	  in	  Denmark	  and	  the	  Euro	  area	   	  

	  

Source:	  Spange	  &	  Toftedahl	  (2014).	  

Even though the Nationalbank’s reaction function is well known by market participants, the 

Nationalbank holds an element of surprise. The exchange rate of which the Nationalbank chooses to 

intervene in the foreign exchange market remain unknown in advance, and there are no formalities 

regarding specific rules to how much intervention is necessary to prompt a change of Danish interest 

rates (Spange & Toftedahl, 2014). 

2.3.2	  The	  role	  of	  fiscal	  policies	  in	  the	  fixed	  currency	  relationship	  

As previously mentioned, monetary policy in Denmark is preserved to keeping the fixed currency 

relationship. According to Andersen et al. (2014), there is a clear division of labor when it comes to 

economic policies in Denmark. While the monetary policy should only ensure and support the fixed 

exchange rate relationship, the fiscal policy must protect the business cyclical fluctuations and be 

sustainable and credible in general. This implicates that if the monetary policy interest rates of the ECB 

are too lenient by Danish standards, the task falls upon fiscal policies to intervene and compensate for 

the low interest rates. Even though the Danish business cycle is often correlated with the Euro area 
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business cycle, there can be deviations. Consequently, it is important that fiscal policies consider the 

business cycle. The most important aspect the fiscal policies are that it does not contribute to 

intensifying an economic boom or downturn (Spange & Toftedahl, 2014). In the mid-2000s, whilst 

Denmark was experiencing a boom in housing prices, Denmark’s Nationalbank cautioned that fiscal 

policy was too accommodative to the lack of spare capacity in the economy. This loose fiscal policy 

boosted the economic boom, which was followed by a subsequent downturn in the economy. 

According to Spange and Toftedahl (2014), this was harmful for both households and firms, but did not 

spur the market to question the fixed exchange rate policy.  

 

2.4	  Partial	  conclusion	  
The aim of this section is to explain the motivation and reasoning for Denmark to have a fixed currency 

relationship with the Euro area. The convergence between Denmark and the Euro area is the core of the 

relationship. Since the Danish business cycles and the economy as a whole correlate closely with the 

Euro area, the fixed currency relationship lowers the currency risk for Danish companies and price 

stability for all. This is also the primary motivation for having the relationship. The characteristics of 

the relationship is that it’s a credible promise that the Danish Krone will remain far within the 

fluctuation bands, which can be described as a unique characteristic for this precise relationship 

(Spange & Toftedahl, 2014). Monetary policies in Denmark are limited, and have the aim of ensuring 

the fixed currency relationship, whilst fiscal policies must protect the business cyclical fluctuations and 

be sustainable and credible in general. The reasoning for behind the fixed currency relationship 

enhances the understanding of why the relationship has been maintained for so many years. Denmark 

has chosen to limit their monetary policy tools, and the reasoning for this must be explained in order to 

answer the problem formulation fully.  

 

 



 

28 
 

28 The fixed currency relationship and speculative housing bubbles in Copenhagen 

3.	   How	   does	   the	   fixed	   currency	   relationship	   contribute	   in	   keeping	  

interest	  rates	  low	  in	  Denmark?	  	  
The aim of this section is to describe how the fixed exchange rate contributes to keeping the Danish 

interest rates low. As discussed in the previous research question, the Nationalbank makes use of 

correlated interest rates to ensure that the exchange rates remain stable within the fluctuation bands 

agreed upon between the Nationalbank and the ECB. Therefore, the underlying mechanisms that 

explain why the interest rates are a powerful tool in maintaining a fixed exchange rate must be 

explained. Through this section, the Purchasing Power Parity, the Fisher Effect and the International 

Fisher Effect will be explained in order to describe how exchange rates, interest rates and inflation are 

linked together. The aim is to enhance the understanding of the underlying mechanism that makes the 

interest rates a powerful monetary policy tool when maintaining a fixed currency regime.  

3.1.	  The	  Purchasing	  Power	  Parity	  

The Purchasing Power Parity (PPP) is a theory of exchange rate determination. It asserts that the 

exchange rate between two currencies over any period is determined by the change in the two 

countries’ relative price levels (Dornbusch, 1985). PPP can be divided into two versions, but as the 

absolute version includes assumptions such as no barriers and no fares in world commerce, the relative 

PPP will be discussed (Mionel, 2012). 

 

PPP allows us to evaluate the amount of impact inflation has on a country’s exchange rate. PPP 

compares different countries’ currencies through comparing the prices of identical items in the different 

countries. PPP states that any difference in the rates of inflation will be offset by a change in the 

exchange rate. This implies that the exchange rate between Denmark and the Euro zone will 

automatically adjust to reflect changes in the price levels. An increase in a country’s expected inflation 

rate makes the currency more expensive to hold over time. Hence, PPP states that countries with high 

rates of inflation should have depreciating currencies relative to countries with lower rates of inflation 

(Allen et al, (2014) pp. 698-699).  
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3.2.	  The	  International	  Fisher	  Effect	  

According to Westerlund (2006), the extent to which movements in nominal interest rates reflect 

movements in the expected rate of inflation has been one of the most researched areas in economics 

ever since Fisher (1930) first theorized that, over the long term, efficient capital markets should 

compensate for changes in the purchasing power of money. Hence, a movement in the inflation of a 

country should be reflected in the movement in interest rates.  

Fisher (1930) states, that the existence of a constant real interest rate is determined by the factors time 

preference of economic agents and the technological constraints that define the return on real 

investment. These factors are believed to be roughly constant over time, and therefore a fully perceived 

change in the purchasing power of money should be accompanied by a one-for-one change in the 

nominal interest rate (Westerlund, 2006). The theory that the nominal interest rate equals the real 

interest rate plus the expected rate of inflation can be identified as the Fisher Effect (FE) (Fisher, 1930).  

The international Fisher Effect (IFE) is the international equivalent of the Fisher Effect, which can be 

viewed as a combination of the FE and PPP. The IFE states that an expected change in the current 

exchange rate between two currencies is approximately equivalent to the difference between the two 

countries’ nominal interest rates at that time. Denmark’s interest rate minus the Euro zone interest rate 

should be equal to the expected difference in inflation rates between the two countries. 

 

Whilst the FE states that the real interest rates across countries are equal, the difference in observed 

nominal rates must ascend from differences in expected inflation, PPP states that differences in 

inflation will be offset by changes in the exchange rates. The IFE further states that the future spot rate 

can be determined from the nominal interest differentials. The real interest rates will in turn be aligned 

across the world through arbitrage.  

 

This implicates that the difference in the observed nominal rates will be ascending from the differences 

in expected inflation rates. Further, the differences in expected inflation, which is imbedded in the 

nominal interest rates, are expected to have an effect the future spot rate. The IFE can therefore provide 

understanding in determining the impact of the interest rate on the exchange rate.  
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The relationship between PPP, FR and IFE can be explained visually by the following figure. 

 

Figure	  6:	  The	  relationship	  between	  PPP,	  FE	  and	  IFE	  

 

 
Source:	  Solnik	  2.1	  

 

3.3	  Interest	  rates,	  inflation	  and	  exchange	  rates	  in	  Denmark	  and	  the	  Eurozone	  
As previously mentioned, the IFE states that an expected change in the current exchange rate between 

two countries is equivalent to the difference between the nominal interest rates at that time (Mionel, 

2012). Further, PPP states that the exchange rate between two currencies over any period is determined 

by the change in the two countries’ relative price levels (Dornbusch, 1985).  

 

The definition of IFE implies that the Danish interest rates and the interest rate in the Eurozone have to 

be very closely linked in order to minimize the expected change in exchange rate. The definition of 

PPP indicates that when the relative price level between two currencies is fixed, as the relationship 

between the Danish Krone and the Euro, the exchange rate would also automatically stay fixed over 

time. Hence, the most important factor when it comes to keeping the fixed currency relationship stable 

and fixed in the long run is to maintain closely linked interest rates.  
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As figure 5 from the previous chapter shows, both in the Eurozone and in Denmark the interest rates 

have been historically low since 2009, and closely linked ever since the beginning of the fixed currency 

relationship with the Euro in 1999.  

 

Even though the interest rates are closely linked, there are some inconsistencies. According to Mionel 

(2012), countries with high inflation rates also have high interest rates. Figure 8 below demonstrates 

that some of the interest rate inconsistencies shown in figure 7 above can be explained by differences in 

nominal inflation.  

 

In figure 5 inconsistencies in the interest rates can be found. A rather large deviation can be found in 

2009. As shown in figure 7 below, Denmark had an inflation rate well above 4% in 2009, whilst the 

Eurozone had lower inflation. Hence, when the inflation increased, Denmark had an interest rate of 

nearly 6% whilst the Eurozone had a lower interest rate.  

 

Figure	  7:	   The	   chart	   on	   top	   shows	   the	   inflation	   rates	   in	  Denmark	   for	   the	  past	   10	   years,	   and	   the	   chart	   on	   the	  
bottom	  show	  inflation	  rates	  in	  the	  Eurozone	  for	  the	  past	  10	  years	  
	  	  	  	  	  	  	  	  	  DK	  INFLATION	  RATE	  
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Source:	  Tradingeconomics.com	  

 

3.4	  Partial	  conclusion	  

The aim of this section was to enhance the understanding of the underlying mechanism that makes the 

interest rates a powerful monetary policy tool when maintaining a fixed currency regime. The means to 

explain the mechanism was the Purchasing Power Parity, the Fisher Effect and the International Fisher 

Effect. The different theories explain how exchange rates, inflation and interest rates are linked 

together. The PPP theory states that the exchange rate between two currencies over any period of time 

is determined by the change in the two countries’ relative price levels. PPP compares different 

countries’ currencies through comparing relative prices, hence implicitly evaluating the impact of 

inflation on the exchange rate.  

 

Since the relative price level between the Danish Krone and the Euro is fixed within a small fluctuation 

band, the inflation has to be correlated closely in order to keep the fixed currency relationship. The 

inflation in both Denmark and the Eurozone can be defined as closely related, and therefore 

contributing to keeping the exchange rate fixed. The Fisher effect states that the difference in observed 

nominal rates must ascend from differences in expected inflation. As previously mentioned, in 2009 

Denmark had inflation well above 4%, while the Eurozone had lower inflation. In the same period, 

Denmark had an interest rate of nearly 6% whilst the Eurozone had a lower interest rate. Further, the 

IFE states that an expected change in the current exchange rate between two currencies is 



 

33 
 

33 The fixed currency relationship and speculative housing bubbles in Copenhagen 

approximately equivalent to the difference between the two countries’ nominal interest rates at that 

time. Since the interest rates of the Eurozone and Denmark are so closely correlated, the expected 

change in the exchange rate between them should be close to zero.  

 

The interest rate is the link that binds the theories together. Relative prices are affected by inflation, and 

differences in nominal interest rates are caused by a difference in inflation. A change in exchange rates 

are equivalent to the difference in nominal interest rates. Therefore, if Denmark wishes to keep the 

fixed currency relationship with the uro, they have to keep the nominal interest rate closely correlated 

with the interest rate issued by ECB.  

 

This research question explains why the interest rates are the most powerful monetary policy tool in 

maintaining a fixed currency relationship. As have been explained in the previous research question, 

the interest rates are the tool the Danish Nationalbank uses to keep the currency relationship stable, and 

they are highly correlated with the interest rates of the Euro area. The interest rates will be discussed 

throughout the rest of this thesis, and the underlying mechanisms behind interest rates and the fixed 

currency relationship must therefore be explained.  
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4.	  Which	  factors	  determine	  housing	  prices?	  	  
The aim of this section is to investigate which factors contribute in determining housing prices. 

According to Ertl and Cajias (2015), housing prices are driven by economic, demographical and 

institutional factors. The structure provided by Ertl and Cajias (2015) will be applied as a structure to 

the investigation of the current state of the housing market for apartments in Copenhagen. This research 

question contributes to the chosen problem formulation by explaining factors that contribute to the 

determination of housing prices in general, and implicitly investigating whether some of these factor 

can contribute to the explanation of the recent rise in housing prices in Copenhagen.  

 

4.1	  Economic	  Factors	  
According to Ertl and Cajias (2015), the economic factors contributing to the determination of housing 

prices are Gross Domestic Product (GDP), the interest rate level and the level of disposable income the 

residents of Copenhagen possess. A rise in any of the economic factors would affect the housing prices, 

and must therefore be examined.  

 

4.1.1	  GDP	  

According to Hansen (2016), GDP can be defined as the monetary value of the sum of finished goods 

and services produced within a country in a specific time period. GDP also includes all private and 

public consummation, government spending, investments and the difference in export and import.  

 

According to Tsatsaronis and Zhu (2004), GDP provides a measure of several economic determinants. 

Firstly, GDP provides a measure of the state of the business cycle and household income. Secondly, 

GDP measures the rate of inflation in customer prices, which can only be measured nominally. Third, 

GDP includes the real short-term interest rate, which is closely linked with the monetary policy stance, 

and the growth rate in inflation-adjusted bank credit (Tsatsaronis & Zhu, 2004) 
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Figure	  8:	  the	  devolvement	  of	  GDP	  in	  Denmark	  from	  2007	  –	  2016.	  On	  the	   left:	  the	  purple	   line	  marks	  GDP,	  and	  
annual	   growth	   in	  GDP	   is	  market	   by	   the	   blue	   lines.	  On	   the	   right:	  Which	   factors	   contribute	   to	   growth	   in	  GDP.	  
Private	  consumption	  is	  marked	  in	  blue.	  	  

 
Source:	  Hansen	  (2016)	  
 

 

According to Hansen (2016), the Danish economy is experiencing growth, and GDP is experiencing the 

strongest growth since the financial crisis in 2008, as shown in figure 8.  The growth is primarily based 

on lower unemployment rates and an increase in industry and the financial sector. The Danish 

Nationalbank states that the demand for Danish goods and services are slowing down, and this 

development is caused by a diminishing import by trading partners.  

 

The growth in GDP is estimated to be 1% in 2017 and between 1, 4% and 1, 5% in 2018. As shown in 

figure 8, the Danish Nationalbank expects that the growth in GDP will be driven by private 

consumption, private investments and an increase in export the following two years.  

 

Figure 9 shows the expected growth in the different contributors to GDP. As the table below shows, 

investments in housing increased from 2015 to 2016 with 7, 3% 
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Figure	   9:	   Expected	   real	   growth	   in	   GDP,	   and	   in	   the	   Danish	   Economy.	   Growth	   in	   investments	   in	   housing	   was	  
expected	  to	  be	  3,8	  %	  in	  2015,	  and	  11,1%	  in	  2016.	  	  
	  

	  
Source:	  Hansen	  (2016)	  
 

4.1.2	  Interest	  rate	  

According to Ertl and Cajias (2015), a decrease in interest rates would make money market products 

less attractive to both private and institutional investors. Hence, the demand for alternative investments 

such as stocks or real estate would rise. It is implied that if the demand rises, the prices for those 

commodities will also rise (Ertl & Caijas, 2015) 

 

The interest rates in Denmark are, as previously stated, historically low. Low interest rates play a 

crucial part when it comes to the financing of owning a home, since real estate is to a large part 

financed externally by mortgages. A low interest rate entails that a homebuyer can acquire a larger loan 

with the given income, without increasing the cost of holding the specific loan. Having low interest 

rates is perceived to be a long-term factor when it comes to affecting housing prices (Tsatsaronis & 

Zhu, 2004). According to Hansen (2016), the historically low interest rates have been a contributor in 

the current rise in housing prices for apartments in Copenhagen.  
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4.1.3	  Disposable	  Income	  	  

Disposable income refers to the amount of money that a household have available for spending and 

saving after income taxes. An increase in disposable income is perceived to be a long-term factor when 

it comes to affecting housing prices (Tsatsaronis & Zhu, 2004). According to Hviid, Hvolbøl, Klein, 

Kramp and Pedersen (2016), the disposable income in Denmark continues to grow. A growth in 

disposable income, combined with continuously low interest rates, gives a good incentive for private 

consumption. When disposable income increase, and interest rates are kept low, the level of disposable 

income available for private consumption grows, which essentially leads to an actual growth in private 

consumption. As figure 10 shows, The Nationalbank expects the private consumption to grow with 

1,7% in 2017, and to continue to grow further in 2018. A growth in disposable income, combined with 

a lowered interest rates, creates an environment where housing prices increase. According to Hviid et al 

(2016), the Danish Nationalbank assess that the effect of this combination is two to three times higher 

in the larger cities like Copenhagen than the rest of the country. As shown in figure 10, the disposable 

income per capita in Copenhagen is historically far greater than in the rest of the country. In 2013 the 

average disposable income level was approximately 10% higher in Copenhagen compared with the 

national average. The level of disposable income will naturally be higher in the larger cities, since the 

level of education and available employment differs from other parts of the country.  

Figure	  10:	  On	  the	  left:	  Disposable	  income	  pr.	  capita	  in	  Denmark.	  Copenhagen	  is	  market	  by	  the	  blue	  line.	  On	  the	  
right:	  Population	  growth	  in	  Denmark.	  Copenhagen	  is	  market	  by	  the	  black	  line.	  	  
 

 
Source:	  Hviid	  et	  al	  (2016)	  
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From the economic factors driving housing prices, I find that all the factors discussed above can 

contribute to the increase in housing prices in Copenhagen. While the Danish Nationalbank’s estimates 

of a growing GDP expects an increase in private consumption, the low interest rates and the continuous 

increase in disposable income provides an environment for increased investments in real estate.  

 

4.2	  Demographical	  factors	  
According to Ertl and Cajias (2015), the demographical factors contributing to the determination of 

housing prices are population growth, urbanization and household size. I have also chosen to include 

housing supply and demand and behavioral and psychological factors as factors contributing to 

increase demand for housing. I expect that especially an increase in population and an urbanization 

factor will drive housing factors in Copenhagen further. Also, a reduction in household size would 

imply less people living in each apartment, which would imply a greater demand for housing. This 

could also contribute to increased housing prices.   

 

4.2.1	  Population	  growth	  	  

According to Hviid et al (2016), population growth includes birthing surplus, net newcomers and net 

immigration. Net newcomers shows how many Danes have moved from and to Copenhagen, whilst net 

immigration relates to foreigners moving to Copenhagen presumably to study or work.  

 

As previously stated, the last housing bubble in Denmark occurred between 2004 and 2006 (Hviid, 

2017). During this period, the population statistics of residents in Copenhagen actually showed a 

negative net change in the number of people living in Copenhagen. Hviid et al (2016) states in the 

Nationalbank’s 4th quarterly report that when housing prices increased in Copenhagen during this 

period, residents chose to move away from Copenhagen to the suburbs surrounding Copenhagen 

because of the high prices. The prices were simply too high. As shown in figure 11, in 2005 the net 

newcomers were approximately minus 5%. Birthing surplus mostly drove the change in number of 

residents actually living in Copenhagen between 2004 and 2005.  
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Figure	  11:	  The	  change	  in	  population	  from	  1979-‐2015.	  The	  population	  changes	  stem	  from	  birthing	  surplus	  (blue)	  
and	  immigration	  (orange),	  and	  Danes	  are	  currently	  moving	  from	  Copenhagen	  (purple).	  	  

 
Source:	  Hviid	  et	  al	  (2016)	  
 

As figure 11 shows, from 2009 to 2012, net newcomers and birthing surplus has driven the increase in 

net change in the amount of residents living in Copenhagen. Figure 12 further shows that 2015 was the 

first year since the last housing bubble with a negative net newcomer statistic in Copenhagen, and net 

immigrating and birthing surplus dominate the net change in residents. Even though the statistics for 

net newcomers is negative, the total net change in residents in Copenhagen has increased rapidly since 

the last housing bubble.  

 

A negative net newcomers’ statistic can be a clear indication that housing prices in Copenhagen 

have reached levels that are too high compared to the rest of Denmark. According to Hviid et al 

(2016), the price for an apartment in Copenhagen in 2015 was approximately as high as the price in 

2006. Further, the price level of apartments in Copenhagen is currently higher than the price level 

estimated by the Nationalbank, as shown in figure 12 below.  
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Figure	  12:	  Real	  (blue)	  and	  estimated	  (purple)	  prices	  of	  apartments	  in	  Copenhagen.	  	  

 
Source:	  Hviid	  et	  al	  (2016)	  
 
 

4.2.1.1	  Housing	  supply	  and	  demand	  

Since the number of residents in Copenhagen is increasing, the demand for housing has increased 

alongside of the number of residents. However, the supply for housing in Copenhagen have not 

increased as much as neither demand nor number of residents.  

 

The housing market supply is fixed on short-term, with the ability to gradually adapt in the longer run. 

Housing prices are therefore determined from the demand of housing in short-term, rather than the 

supply. According to Hviid et al (2016), investments in real estate, eventually leading to an increase in 

the actual supply of housing, are determined by the relationship between the cost of building buildings 

and the price at which it can be sold.  

 

Accoding to Hviid et al (2016), since 2006 there has been a decrease in the factors increasing housing 

supply, which is the amount of allowed building, started building and completed building in 

Copenhagen. When the housing bubble burst in 2006, the fall in housing prices was further enhanced 

by the fact that many of the buildings, where building began during the housing bubble, were 

completed in the years following the burst. Hence, there was a supply of housing after the bubble. As 

figure 13 shows, in 2015 there was a small increase in allowed building, leading to an increase in both 
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started and completed building. In 2016, all the factors enhancing housing supply has all declined 

again.  

 

Figure	  13:	  On	   the	   left:	   The	   cost	  of	  building	   (blue)	  and	   the	   selling	  price	   (purple).	   The	   selling	  price	  exceeds	   the	  
cost.	  On	  the	  right:	  Allowed	  (red),	  started	  (blue)	  and	  completed	  (purple)	  building	  in	  Copenhagen	  
 

 
Source:	  Hviid	  et	  al.	  	  (2016)	  
 
Even though the demand for housing has increased since 2007, the supply of real estate in Copenhagen 

has barely increased. However, the amount of growth in supply for housing is somewhat limited in 

Copenhagen, since there is a limitation in new places to build buildings.  

 

4.2.1.2	  Behavioral	  and	  psychological	  factors	  

Optimism and the expectancy of continuous increasing in housing prices is a large contributor to 

speculative housing bubbles (Abildgren, Hansen & Kuchler, 2016). Further, the fundamental value of a 

house is the present value of the future housing service flows that it provides to the marginal buyer. In a 

well-functioning and effective market, the value of the housing service flow should be approximated by 

the rental value of the house (Krainer & Wei, 2004). According to Abildgren et al (2016), consumer 

confidence partly reflects elements of optimism and pessimism decoupled from underlying economic 

fundamentals, and that these behavioral and psychological factors might influence spending and 

investment decisions and thereby can have a causal effect on current and future economic activity. As 

previously mentioned, Case and Shiller (2003) states that, if expectations of rapid and steady future 

price increases are important motivating factors for homebuyers, then the housing prices are inherently 
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unstable. As for any asset, prices cannot increase rapidly forever, and when people perceive that the 

price increasing have slowed down, the support for their acceptance of high home prices could break 

down. Prices could then rapidly fall as a result of diminished demand: the bubble bursts (Case and 

Shiller, 2003). Further, Dam et al (2011) states that, when households base their expectations for the 

economy in general on current economic developments, a self-perpetuating effect arise, which can be 

found among the expectations for housing prices. When households expect housing prices to increase, 

their expectations contribute in making them actually increase. Figure 14 shows both the actual housing 

prices in Denmark, and consumer confidence from 1975 to 2015.  

Figure	  14:	  Housing	  prices	  (blue)	  and	  consumer	  confidence	  (purple)	  in	  Denmark.	  
 

	  
Source:	  Abildgren	  et	  al	  (2016)	   
	  

4.2.2	  Urbanization	  and	  Household	  Size	  

According to Ertl and Caijas (2015), urbanization refers to the gradual increase in the proportion of 

people living in urban areas. Cities become larger because people move from rural areas to urban areas. 

Household size refers to the family structure of the residents of Copenhagen. If many are living alone 

rather than as a family, the demand for housing will increase. 
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Hviid, Hvolbøl and Pedersen (2016) states in the fourth quarterly report from Nationalbanken in 2016 

that Copenhagen has 1, 8 million residents. There has been an increasing stream of young adults in the 

age span of 25-39 moving to Copenhagen in recent years. People have moved to Copenhagen to study 

for decades, but a larger percentage of the newcomers decides to stay in Copenhagen for work after 

finishing their studies. With the increase of young adults, follow a decrease in residents over 65 years.  

 

Family structures have also changed in the recent years. More and more people are living alone, which 

increases the demand of the given housing supply. Hviid et al (2016) clearly states that the increase of 

young adults in Copenhagen has contributed to the increasing housing prices. 

	  
Figure	  15:	  On	  the	  left:	  the	  amount	  of	  25-‐39	  year	  olds	  compared	  to	  65+	  year	  olds.	  On	  the	  right:	  Family	  structure	  
and	  household	  size	  in	  Copenhagen.	  Singles	  are	  marked	  in	  blue	  and	  couples	  are	  marked	  in	  red.	  	  

 
Source:	  Hviid	  et	  al	  (2016)	  
 
As figure 15 shows, in 2015 the age group of 25-39 was three times larger than the age group of 65+. 

Also, almost 50% of the residents in Copenhagen are singles, presumably living alone. As previously 

mentioned, the level of net newcomers was negative in 2015. That implies that urbanization from 

Danes is not a primary factor driving the housing prices upwards in Copenhagen.  
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4.3	  Institutional	  factors	  

According to Ertl and Cajias (2015), institutional factors include the financial system and tax 

legislation. The financial system factor covers different types of mortgages, and the first year payment 

when buying an apartment, while tax legislation covers the different housing taxes that exists in 

Denmark. According to Hviid et al (2016) the demand for housing in Copenhagen is partially driven by 

the user cost of investing in a home. The user cost contains the real interest rate after tax the 

homeowner pays on the mortgage, and taxes related to owning real estate.  

 

4.3.1	  The	  financial	  system	  

As previously mentioned, the financial system contains different mortgage types that a homebuyer can 

select when applying for a loan, which will be further elaborated in this section.  

	  

Fixed	  rate	  loans	  

Fixed interest loans are loans where the interest rate doesn’t fluctuate during the fixed rate period of the 

loan. This allows the borrower to predict the payments on the loan in the future years to come. A fixed 

interest rate is based on the lender's assumptions about the average discount rate over the fixed rate 

period. For example, when the discount rate is historically low, fixed rates are normally higher than 

variable rates because interest rates are more likely to rise during the fixed rate period (Andersen et al, 

2014) 

 

Installment	  loans	  

According to Dam et al (2011), installment loans were introduced in Denmark in 2003, and became 

popular as external financing for house purchases quite quickly. These loans don’t affect the user cost 

of owning a home, only the payment profile. In 2011, as many as half of the mortgages on real estate 

were installment loans. With the installment loan, the buyer is not required to save capital to invest in 

real estate. It’s possible to borrow a larger sum for the same yield. Therefore, buyers with limited 

liquidity can loan the amount previously required to buy a home. It’s the mortgage institutions who are 

responsible for their loan policy, which includes making sure that the loan takers have enough liquidity 

to own a fixed rate mortgage with repayments (Dam et al, 2011) 
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According to Dam et al (2011), many buyers focus on the first year payment. The first year payment is 

a measure of the smallest cost a buyer can pay to get the property in question. The first year payment 

contains a short and flexible after-tax interest rate, tax rate, loan contributions and loan repayments. 

The most common real estate loan in Denmark in 2016 is a combination of installment loans combined 

with adjustable rate loans (Hviid et al, 2016). This combination reduces the first year payment 

considerably. When the first year payment is reduced, many buyers are tempted to loan a larger amount 

than their disposable income inclines. After the period of no repayments the yields om the loan 

increase, unless the loan is re-prioritized. Many buyers hope that by the time their yield increase, they 

will have gotten a higher disposable income, an increase in the value of their real estate or political 

intervention. Hence, installment loans combined with adjustable rate loans create the environment for 

speculative real estate buying (Andersen, Hald, Hauch, Mobensen & Sørensen, 2014). 

 

Installment loans can also contribute in reducing the supply of housing. Installment loans make it 

possible for more people to stay in their home longer when in a situation that would otherwise incline 

them selling their home. It is possible to pause the payments on the installment loan if they become 

unemployed or get a divorce etc. The supply of housing in Denmark fell immediately after installment 

loans were introduced in 2003 (Dam et al, 2011) 

 

The combination of installment loans and adjustable rates increased especially in the larger cities like 

Copenhagen and Arhus. According to Andersen et al (2014), the increased amount of mortgages on 

housing makes buyers especially vulnerable to changes in the interest rates. There is a risk of 

speculative buying, where housing prices are bought with the expectancy of a continuous increase in 

housing prices. The availability of external funding makes it easier to invest in real estate, and is 

therefore a contributor to the increasing housing prices (Hviid et al, 2016). According to Dam et al 

(2011), mortgages on housing are partially viewed as a cost for homebuyers, a cost that can be 

compared with interest rates and taxes. Hence, the introduction of installment loans has during the last 

housing bubble increased the price volatility (Hviid et al, 2016). If housing prices increase, fixed rate 

loans will become more expensive than installment loans, and the opposite can be said if housing prices 

decrease. The larger yield on fixed rate loans will decrease volatility on housing prices, since the 
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increased yield is viewed as an increased cost. Therefore, the payments on fixed-rate mortgages have a 

stabilizing effect on the housing markets as a whole (Dam et al, 2011). 

 

4.3.2	  Tax	  legislation	  	  

As previously mentioned, the demand for housing in Copenhagen is partially driven by the user cost of 

investing in a home. The user cost contains the real interest rate after tax the homeowner pays on the 

mortgage, and taxes related to owning real estate. In Denmark, there are two taxes related to owning 

real estate, which will both be discussed in this section (Hviid et al, 2016).  

Real	  estate	  value	  tax	  

According to the Hviid et al (2016), real estate value tax is taxation on the capital gains on owning the 

real estate. This taxation is seen in context with interest deduction and taxation on capital gains. 

Negative capital gains on the real estate loan are tax deductible, regardless if the property is rented out 

or is used by the owner. The real estate value tax ensures that both negative and positive capital gains 

related to owning real estate is taxed, and that the system doesn’t favor one type of investment, like real 

estate, more than other investments. Since 2001, the nominal real estate value taxed has been frozen, 

which will be discussed further later.  

Ground	  value	  tax	  

According to Hviid et al (2016), ground value tax is a tax of the ground areal, and the tax base is the 

value of the ground below the building without the building. Taxation of land has a number of 

economic advantages compared to other taxations, such as income tax. The land beneath a building is 

the tax object that cannot be moved to avoid tax, making ground taxation a non-distorting tax. One can 

reduce income tax by working less, which has an effect on the value creation in society. Ground tax 

does not incentivize economic loss in efficiency, which has a reducing effect on economic growth.  

The fact that land cannot be moved means that changes in the tax rate are very important for the price 

of the land. If the ground value tax is reduced or eliminated, the price of that land would rise as much 

as the present value of the lower ground value tax as perpetuity. This implies that the current landowner 

will receive all the gains. Future homeowners will gain no real savings, since the price of the land has 

risen to the extent that the financing costs equals the lower tax. A decrease in overall revenue from 

ground value tax will also require an increase in taxes in other areas, such as higher income taxes. A 
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change in the rate of ground value tax - both up and down - has significant distributional consequences 

between generations (Hviid et al, 2016).  

 

Real	  estate	  taxes	  as	  a	  stabilizing	  effect	  

According to Hviid et al (2016), the ground value tax is a municipal tax and varies across 

municipalities. Unlike the real estate value tax, the ground value tax is not frozen. The ground value tax 

follows an assessment on the value of the land. The assessment both real estate value tax and ground 

value tax is albeit with a delay, since assessments are collected every 2-3 years. There are also 

restrictions on how much ground value tax should increase from year to year. As a consequence of 

delays in collections of assessments, and limitation to how much the effective ground value tax rate can 

increase, real estate tax is lower in a number of municipalities than the municipal specific rate. The fact 

that there is a 2-3 years lag in the valuation can contribute in increasing housing prices, since the 

homebuyer pays a lower tax than the real value. According to Hviid et al (2016), the lag also 

contributed to the rapid fall in housing prices after the last housing bubble, since the ground value tax 

increased 2-3 years after the increase in housing prices. As shown in figure 16, the tax level has moved 

in almost opposite directions since 2004 to 2015.  

 
Figure	  16:	  The	  effective	  real	  estate	  value	  tax	  and	  the	  lag	  created	  by	  the	  2-‐3-‐year	  delay.	  The	  real	  estate	  value	  tax	  
is	   presented	  by	   the	  blue	   line,	  ground	   value	   tax	   is	   presented	  by	   the	  orange	   line,	  while	   the	   real	   estate	  price	   is	  
presented	  by	  the	  purple	  line.	  	  

 
Source:	  Hviid	  et	  al	  (2016)	  
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Taxes on real estate are meant to have a stabilizing effect of the housing market. The government 

introduced a freeze on real estate taxes in 2001 as a state subsidy. The tax freeze deadlocked all taxes 

generally, but a special construction was introduced for the real estate value tax, locking the tax rate 

nominally without regards to the development in housing prices and price level in general. Before the 

tax freeze the real estate tax followed the assessments of the entire residence and the isolation ground 

value, hereby having a diminishing effect on housing price volatility (Dam et al, 2011) 

 

According to Hviid et al (2016), the nominal freeze on real estate taxes and the limitations on the 

increase on the ground value have removed the stabilizing effects of real estate taxes. The tax freeze 

leads to stronger price fluctuations, resulting in greater macroeconomic volatility and less financial 

stability. As figure 16 shows, since 2004, the taxes paid on real estate have not followed the market 

value or the assessments on ground value. The tax freeze has implicated that homebuyers doesn’t have 

to pay a higher taxation for the real estate, if the housing price increase.  

 

Without an automatic stabilizing real estate taxation, the risk of housing bubbles increases (Dam et al, 

2011). Homeowners’ expectation to the future development of housing prices is closely tied to the 

latest price development. This entails that if housing prices increase rapidly, homeowners will expect 

the prices to continue the development. This increases the possibility of the housing prices meeting the 

expectations, and continuing to grow. Without stabilizing real estate taxation, the housing price 

volatility can continue (Abildgren et al, 2016) In Denmark, having stabilizing taxation on real estate is 

especially important, since the fixed currency relationship removes the possible monetary policy 

actions like increasing interest rates (Dam et al, 2011). If real estate taxes followed the actual value of 

the property, they would have the same stabilization effect as a fixed rate loan. The freeze on the 

nominal real estate tax, and the general 2-3 years lag in valuations on properties have removed the 

stabilization factor the real estate taxes could have on price volatility in the Danish housing market 

(Hviid et al, 2016) 
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4.4	  Partial	  conclusion	  

Economic	  factors	  

As previously stated, the Danish economy is experiencing growth, and GDP is experiencing the 

strongest growth since the financial crisis in 2008. The growth in GDP is estimated to 1% in 2017, and 

between 1,4% and 1,5% in 2018.  

 

The interest rates in Denmark are historically low. Low interest rates play a crucial part in the financing 

of owning a home, since real estate is to a large part financed externally. A low interest rate entails that 

you can acquire a larger loan with the given income, without increasing the cost of holding the specific 

loan. According to the Danish Nationalbank, the historically low interest rates contribute in the current 

rise in housing prices in Denmark.  

 

The disposable income in Denmark continues to grow. A growth in disposable income, combined with 

continuously low interest rates, gives a good incentive for private consumption. When disposable 

income increase, and interest rates are kept low, the level of disposable income used on private 

consumption is expected to grow. A growth in disposable income, combined with lowered interest 

rates, creates an economic environment where housing prices increase. The disposable income per 

capita in Copenhagen is far greater than in the rest of the country.  

 

Demographic	  Factors	  

From 2009 to 2012, net newcomers and birthing surplus has driven the increase in net change in the 

amount of residents living in Copenhagen. 2015 was the first year since the last housing bubble with 

negative net newcomers in Copenhagen, and the net change in residents dominated by net immigrating 

and birthing surplus. Negative net newcomers can be a clear indication that housing prices in 

Copenhagen are too high compared to the rest of Denmark. According to Hviid et al (2016), the price 

for an apartment in Copenhagen was in 2015 approximately as high as the price in 2006. Further, the 

prices of apartments in Copenhagen are greater than the estimated price. 

 

The housing market supply is fixed on short-term, with the ability to gradually adapt on longer term. 

Housing prices are therefore determined from the demand of housing in short-term, rather than the 
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supply. Investments in real estate, leading to an increase in housing supply, are determined by the 

relationship between the cost of building it and the price at which it can be sold.  

 

There has been an increasing stream of young adults in the age span of 25-39 moving to Copenhagen. 

People have moved to Copenhagen to study for decades, but a larger percentage decides to stay in 

Copenhagen. With the increase of young adults follow a decrease in residents over 65 years. Family 

structures have also changed in the recent years. More and more people are living alone, which 

increases the demand of the given housing supply. 

 

Institutional	  factors	  

The discussion of the institutional factors has been based on the financial system and tax legislation. In 

regards to the financial system, mortgages on housing are partially viewed as a cost for homebuyers, a 

cost that can be compared with interest rates and taxes. Hence, the introduction of installment loans has 

during the last housing bubble increased the price volatility in the housing market. If housing prices 

increase, fixed rate loans will become more expensive than installment loans, and the opposite can be 

said if housing prices decrease. The larger yield on fixed rate loans will decrease volatility on housing 

prices, since the increased yield is viewed as an increased cost. Therefore, payments on mortgages have 

a stabilizing effect on the housing markets as a whole. Installment loans don’t have the same effect as a 

stabilizer, since the cost of having an installment loan increase less than fixed rate loans when housing 

prices increase.  

 

As previously mentioned, having stabilizing taxation on real estate is especially important in Denmark, 

since the fixed currency relationship removes the possible monetary policy actions like increasing 

interest rates. If real estate taxes followed the actual value of the property, they would have the same 

stabilization effect as a fixed rate loan. The freeze on the nominal real estate tax, and the general 2-3 

years lag in valuations on properties have removed the stabilization factor the real estate taxes could 

have on price volatility in the Danish housing market.  
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5.	  	  Is	  there	  a	  speculative	  housing	  bubble	  in	  Copenhagen?	  
The aim of this section is firstly to define the term “speculative housing bubble”. The concept is widely 

discussed, and a clear definition of what speculative housing bubble actually means is vital for 

answering the problem formulation completely. The final aim of this section is to investigate whether 

or not there is currently a housing bubble in Copenhagen.  

 

5.1	  Defining	  the	  term	  “speculative	  housing	  bubble”	  

Defining what the caption “speculative housing bubble” actually means is a widely discussed subject. 

In economic theory, some say that housing bubbles as a whole contradicts the idea of an effective 

market, whilst some say speculative housing bubbles occur regularly. Especially after the financial 

crisis in 2008, the term housing bubble has become more relevant to investigate, and there is a 

continuous discussion in economic theory on what defines housing bubbles, how can housing bubbles 

be predicted, and do they even exist.  

Nechayev and Wheaton (2008) rejects the idea of housing bubbles, and states that the rapid increase in 

prices can be explained by increases in demand fundamentals such as population, income growth, and 

the decline in interest rates over the period in question. Hence, they state that the economic and 

demographic factors of an area determine the housing prices, and that changes in those factors can 

explain all changes in housing prices. Nechayev and Wheaton (2008) further states that those who 

believe in efficient markets cannot believe in housing bubbles, since the price of any asset reflects the 

present value of all expected cash flow.  

Further, Glaeser, Gyourko and Saiz (2008) states that rational housing bubbles can exist when the 

supply of housing is fixed. Hence, when the housing supply cannot increase, the increased prices reflect 

an increased demand, and not housing bubbles. Smith and Smith (2006) view buying and renting to be 

viable alternatives, and states that if a household has the opportunity to buy or rent two very similar 

properties (perhaps even the same property), the relevant question is whether to pay for these housing 

services by buying the property or renting it. Hence, if the cost of buying property is significantly 

higher than renting the property for a certain amount of years, that could indicate that the cost of 

buying the property is higher than the fundamental value.  
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Case and Shiller (2003) states that a housing bubble is a term widely used but rarely defined. They state 

that in its widespread use, the term refers to a situation where excessive public expectations of future 

increase in prices cause prices to be temporarily elevated. They state that a tendency to view housing as 

an investment is a defining characteristics of a housing bubble. During a housing bubble, homebuyers 

think that a home that they would normally consider too expensive for them is now an adequate 

purchase because they will be compensated by significant price increase in the future. They will not 

need to save as much as they otherwise might, because they expect the continuous increase in value of 

their home to do the saving for them (Case & Shiller, 2003). Hence, the expectation of large increasing 

in prices may have a strong impact on housing demand if people think that home prices are very 

unlikely to fall, and certainly not likely to fall for long. Then homebuyers perceive that there is little 

risk associated with an investment in a home. Case and Shiller (2003) further states that, if expectations 

of rapid and steady future price increases are important motivating factors for buyers, then home prices 

are inherently unstable. Prices cannot increase rapidly forever, and when people perceive that price 

increasing have slowed down, the support for their acceptance of high home prices could break down. 

Prices could then rapidly fall as a result of diminished demand: the bubble bursts.  

Case and Shiller (2003) defines a housing bubble to be the action of buying a home for the future price 

increases rather than simply for the pleasure of occupying the home. In addition, it is this motive that is 

thought to lend instability to bubbles, since they have a tendency to crash when the investment motive 

weakens. Smith and Smith (2006) defines a housing bubble to be a situation in which the market assets 

(such as stocks or real estate) rise far above the pre anticipated cash flow from the asset. 

 

Dam et al (2011) states that the Danish Nationalbank defines a speculative housing bubble to be:  

“Homebuyers acting based on an expectation of a future capital gain that is detached from the 

fundamental value of the home” 
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Since the aim of this research question is to investigate if there is in fact a current housing bubble in 

Copenhagen and since the Danish Nationalbank can be viewed as a highly reliable source, this is the 

definition I choose to refer to when using the term «speculative housing bubbles»  

 

5.2	  Is	  there	  a	  speculative	  housing	  bubble	  in	  Copenhagen?	  

The aim of this section is to determine whether there currently is a speculative housing bubble in 

Copenhagen. In order to analyze the research question thoroughly, the statistical framework provided 

by Phillips et al (2011) and Phillips et al (2015) will be applied to the collected data. I have applied the 

framework by Phillips et al (2011) to a fundamentals-adjusted price index, while I use the results 

obtained by Hviid (2017) for the framework proposed by Phillips et al (2015).  

5.2.1	  The	  data	  

According to Hviid (2017), most of the data collected to analyze the housing market in Copenhagen 

stems from Statistics Denmark. He uses an index on the prices for apartments in Copenhagen at the 

national level. The price index is quality-adjusted by the Hviid (2017). The income measure is a 

household’s disposable income from the National Accounts. This measure is unavailable for 

Copenhagen directly, so the Hviid (2017) has made use of disposable income as a valid alternative, 

collected from the Income Statistics.  

Further, Hviid (2017) states that the housing stock can be improvised either by quality or quantity 

adjustments, and he uses the accumulated net investments in housing as the measure of the housing 

stock, comprising both dimensions. This measure is also unavailable for Copenhagen singularly, and 

Hviid (2017) therefore compensate by using the number of dwellings and adjust these by the ratio 

between the accumulated net investments and the number of dwellings at the national level, whereby it 

is assumed that the degree of repairs is constant across the country, including Copenhagen.  

The user cost of housing is a measure composed of the mortgage rate, administration feed, effective 

housing taxation and inflation expectations. The mortgage rate on a 30-year fixed-interest mortgage is 

used as the mortgage rate variable, and the administration fees are collected from Realkredit Danmark, 

which is one of the leading institutes on the real estate mortgage market. The effective housing taxation 

rate (property and land taxes aggregated) is calculated on data collected from Statistics Denmark. 
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Inflation expectations have, according to Hviid (2017), been calculated with some degree of persistence 

according to πe = γπe + (1 − γ) 𝑙𝑜𝑔  ( !!!
!!!!!

), where γ ∈ [0, 1] controls the degree of persistence and cp 

represents consumer prices collected from Statistics Denmark. Further, Hviid (2017) has seasonally 

adjusted the data collected. An overview of the data collected can be found in the table below.  

Table	  1:	  The	  origin	  of	  the	  Data	  obtained	  by	  Simon	  Juul	  Hviid	  

 

Source:	  Hviid	  (2017)	  
 
 

5.2.2	  The	  model	  

The presence of a speculative bubble implies that the the proposed Fundamentals-Adjusted House Price 

index (FAHP-index) will evolve explosively (Phillips et al, 2015). Hence, the aim of this section is to 

outline an empirical approach that can detect explosive behavior in a time series of the data obtained by 

Hviid. Phillips et al (2011) and Phillips et al (2015) provide the statistical framework used to 

investigate whether there is in fact a current speculative housing bubble in Copenhagen.  

Firstly, a fundamentals-adjusted house price index (FAHP) is a necessity to determine whether 

explosive behavior in housing prices occurs without changes in fundamentals affecting housing prices. 

The starting point of the examination of financial bubbles is considered to be the asset pricing equation 
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𝑃! =
1

1− 𝑟!

!!

!!!

𝐸! 𝑑𝑃!!!! + 𝑈!!! + 𝐵! 

Where 𝑃! is the price of the asset adjusted for dividend distribution, 𝐷! is the payoff received from the 

asset, 𝑟! is the risk-free interest rate, 𝑈! is the unobservable fundamentals and 𝐵! is the bubble 

component, which satisfies the property 

𝐸! 𝐵!!!   = 1+ 𝑟! 𝐵! 

As previously discussed, a bubble can also be identified as a rational bubble. The component for 

rational bubbles is identified by the Hviid (2017) as follows:  

𝐵! = 𝐸![
𝐵!!!

1+ 𝑦!!!
] 

The model stated above implies that any rational bubble in housing prices will evolve explosively. 

When there is no bubble present in the collected data, the degree of non-stationarity of the asset is 

determined by the behavior of the dividend and unobservable fundamentals. Statistical evidence of 

explosiveness in asset prices may imply a bubble development. Explosiveness is identified when the 

bubble component 𝐵! is larger than 0  (Phillips et al, 2015).  

	  

5.2.2.1	  Fundamentals-‐Adjusted	  Housing	  Prices	  	  

To compare the housing prices of apartments in Copenhagen with the different methods provided by 

Phillips et al. (2011) and Phillips et al (2015), the starting point is to calculate the FAHP-index. 

 An index, Qt, is created, which according to Hviid (2017) handles the co-integrating properties of 

prices and fundamentals, 

𝑄! ≡
𝑃!
1
ϒ! 𝑅!

=
𝑦𝑃!𝐻!
ϒ!

 

Where 𝑃! is the price of an apartment in Copenhagen, 𝑦! is the user cost of an apartment in 
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Copenhagen, and 𝐻! is the amount of housing available in Copenhagen. The combined term 𝑦!𝑃!  is the 

price of renting an apartment. This is divided by the disposable income of the households in 

Copenhagen, ϒ!. 

The FAHP-index is similar to a conventional price-income index, which is generally a standard input is 

analysis of housing markets (Hviid, 2017). The FAHP index additionally handles the interaction among 

the components of the user cost of housing ownership 𝑦! and adjustments to the housing stock 𝐻!. 

Further, the FAHP index can be interpreted as the fraction of income that households allocate to 

housing (Hviid, 2017).  

The idea is to identify explosiveness after adjusting for fundamental factors that could otherwise 

explain the explosiveness. When a bubble is emerging, and the bubble component exceeds 0, hence Bt 

> 0, the index will evolve explosively. Further, the index will not conflict with a common stochastic 

trend in prices and rents, since it’s fundamentals-adjusted (Hviid, 2017).  

Therefore, as the bubble evolves explosively according to the rational bubble component presented 

above, the model does not imply that there are opportunities for risk-less arbitrage. Hence, it describes 

a model that follows the definitions of an efficient market, even in the presence of a rational bubble 

model (Hviid, 2017) 

The figure presenting the FAHP-index developments is presented below. The FAHP-index shows that 

the fundamental adjusted housing prices are growing rapidly, even when the explanatory fundamental 

factors have been removed.  
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Figure	  17:	  FAHP-‐index	  distribution	  from	  1996-‐2016	  

 

Source:	  Created	  from	  the	  data	  obtained	  from	  Hviid	  (2017)	  

The Danish Nationalbank published the chart below in the working paper written by Hviid (2017). The 

chart presents the real prices for both apartments in Copenhagen and single-family homes in Denmark 

as a whole, in addition to the FAHP-indexes for apartments in Copenhagen and single-family homes in 

Denmark.  

Figure	  18:	  Real	  prices	  and	  FAHP-‐index	  for	  apartments	  in	  Copenhagen	  and	  single-‐family	  homes	  in	  Denmark	  

 

Source:	  Hviid	  (2017)	  
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As the figure 17 and 18 shows, both the real prices and the FAHP-index displays a growing behavior 

for apartments in Copenhagen. 

	  

5.2.2.2	  Phillips	  method	  

The usage of right-tailed unit root tests to identify bubble behavior in asset pricing is a widely 

discussed method, as for the term “speculative housing bubble” and its existence itself. Diba and 

Grossman (1988a), was the first who suggested testing the null hypothesis that a given time series 

follows a random walk process against the explosive and not the stationary alternative. They proposed 

to conduct a right-tailed unit root test on entire samples to test for the existence of a rational bubble.  

Evans (1991) disagreed with the method, and found that the proposed unit-root tests has low power in 

detecting periodically, partially collapsing bubbles. Evans (1991) further argues that explosive behavior 

is only temporary in the sense that eventually all bubbles collapse and therefore the observed paths of 

asset prices may appear more like stationary series than an explosive series, thereby misinterpret 

empirical evidence. Evans demonstrates that standard unit root tests have difficulties in detecting 

periodically collapsing bubbles. In order for unit root test procedures to detect bubbles, the use of 

recursive unit root testing proves to an irreplaceable approach in the detection and dating of bubbles. 

 

In response to the critique by Evans (1991) that such a test procedure has very low power in detecting 

partially collapsing bubbles, Phillips et al. (2011) introduced a method using a series of right-tailed unit 

root tests on an expanding sample with a fixed starting date. Phillips et al. (2011) show that the 

estimated test statistics are more sufficient in detecting emerging bubbles. The advantage of the 

approach is that it additionally allows the researcher to date-stamp periods of explosiveness, which are 

in line with a rational bubble. Further, Phillips et al. (2015) has generalized the approach by including 

variation in the emergence of the bubble, as an addition to the collapse itself. The recursive approach 

involves a rolling window ADF style regression (Phillips et al., 2015) 

The Phillips et al. (2015) method proposes two hypothesis, 𝐻! and 𝐻!. The null hypothesis 𝐻! proposes 

that 𝜌 = 1, and is a unit root process with random walk, a non-stationary time series where there is no 
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bubble. The second hypothesis 𝐻! proposes that 𝜌 > 1, which is the right-tailed explosive process, 

where a bubble exists (Phillips et al, 2015) 

For a given time-series, yt, that potentially contains a rational bubble component, the null hypothesis is 

that it will follow a random walk with a drift that becomes insignificant as the sample size, T, goes to 

infinity,  

𝑦! = 𝑑𝑇!! + 𝜀! + 𝑝𝑦!!!, 𝜖~𝑁 0,𝜎!! , 𝑝 = 1 

Date stamping includes estimations for a range of subsets of the total sample. rw represents the smallest 

window size on which the estimation is conducted. Obviously this window should satisfy rw ≤ T. 

Further, r1 and r2 represents the first and last observation in a given sub-sample, leading to a sample 

size 𝑇!!,!! = 𝑟! − 𝑟! + 1. (Hviid, 2017) 

According to Phillips et al (2015), the rolling window regression sample starts from the rth section of 

the total sample T  and ends at the 𝑟!!! fraction of the sample, where r2 = r1 + rw and rw > 0 is the 

fractional window size of the regression. Under the null hypothesis, the time series contains a unit root, 

and Phillips et al. (2015) therefore runs an auxiliary regression for a given sub-sample: 

∆𝑦! = 𝜇!!,!! + 𝛼!!,!!∆𝑌!!! + 𝜙!"!!!∆𝑦!!! + 𝜀!
!

!!!
,      𝜀!~𝑁(0,𝜎!!,!!! ) 

The estimated model can be used to test if 𝛼!!,!! = 0  , which corresponds to the null hypothesis that ρ 

= 1. This implies that the sub-sample contains a unit root, compared to the alternative that the sub-

sample contains explosive behavior, 𝛼!!,!! > 0. The test is thus a test for self-perpetuating 

development of housing prices (Phillips et al, 2015) 

 

The first step of the Phillips et al (2011) method is to perform a backwards Augmented Dickey Fuller 

test (ADF). 𝐴𝐷𝐹!!
!! represents the corresponding ADF test statistic. The backward ADF (BADF) test 

was first proposed and used by Phillips et al. (2011). BADF is at time r2 equal to the ADF test with 

starting point at the beginning of the sample and ending point at r2,  
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𝐵𝐴𝐷𝐹!! = 𝐴𝐷𝐹!
!! 

Collecting test statistics for all sub samples with 𝑟! ≥ 𝑟! provides a time series of test statistics. This 

method identifies bubbles that have been present from the beginning of the sample period. 

Data containing multiple bubbles have a nonlinear structure, and it is therefore more complex to 

identify them, rather than the single bubble detection of the BADF. Therefore, Phillips et al (2015) 

suggests a dynamic model by holding the ending point constant and changing the starting point of the 

subsample (Hviid, 2017). The backward supremum ADF (BSADF) states that when a subsample 

doesn’t include any past bubbles, then the degree of persistence would probably be overstated, and 

when the subsample contains past bubbles then the persistence will be undervalued (Hviid, 2017). 

Further, BSADF test proposed by Phillips et al. (2015) collects a time series of test statistics where the 

test statistic at r2 is the supremum of all test statistics estimated on sub-samples ending at time r2 

(Phillips et al., 2015).  

𝐵𝑆𝐴𝐷𝐹!! 𝑟𝑤 = 𝑠𝑢𝑝 𝐴𝐷𝐹!
!! ,        𝑟!𝜀 1,… , 𝑟! − 𝑟!  

The BSADF test statistic is a function of the smallest window size where a rational bubble is present 

(Phillips et al, 2015)  

According to Phillips et al. (2015), the method uses these sequences to define the emergence and 

collapse of explosive periods denoted by 𝑟! and 𝑟! respectively,  

 

Where the term 𝑐𝑣!!
!! represents the critical value at 100 (1 − α ) % level of the BSADF test statistic 

given r2 observations. The speculative bubble identification scheme implies that only one period of 

explosiveness will be identified, not allowing for partially collapsing bubbles, since the speculative 

bubble will appear at the first observation of a BSADF test statistic above the critical value100 (1−α) 

%, and evaporate with the first subsequent observation of a BSADF test statistic below the critical 
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value 100 (1 − α) % (Hviid, 2017) 

 According to Phillips et al (2015), the test rolls the identification scheme forward and identifies re-

emerging explosiveness by  

 

The date-stamping scheme outlined here identifies explosive behavior when the explosive component 

becomes statistically significant relative to the developments in the fundamental process and noise in 

the time series (Hviid, 2017) 

	  

5.3	  Is	  there	  a	  speculative	  housing	  bubble	  in	  Copenhagen?	  
As previously mentioned, Hviid (2017) used the methods proposed by Phillips et al (2015) to test 

whether there was a speculative housing bubble for apartments in Copenhagen. To perform the 

BSADF, one must program the regression, which is a time consuming process. Due to limitations in 

available time and limitations in statistical programs available at Copenhagen Business School, I have 

chosen to perform the BADF myself, and using the results obtained by Hviid (2017) for BSADF as a 

basis for conclusion when investigating this research question.  

5.3.1	  BADF	  

When applying the backwards ADF-test on the FAHP, the statistical program Stata is used. The output 

from the backwards ADF-test can be found in appendix 3. In the BADF, lag lengths of the ADF test 

statistics has been chosen to limit residual autocorrelation, thereby increasing the power of the test 

statistics. The lag length is chosen to be 2, which is equal to the lag length used by Hviid (2017), and a 

constant is included. BADF tests expands the sample size in the recursive estimation, increasing the 

precision of the point estimates in time and converge to the Dickey-Fuller distribution (Dickey & fuller, 

1979). Hence, the critical values are slightly decreasing.  

The BADF-test has a t-statistics equal to -2,184, whilst the critical values 𝑐𝑣!!%, 𝑐𝑣!!% and 𝑐𝑣!!"% are 

significantly lower. Further, the p-value for Z(t) is 0,4987. The p-value is therefore larger than the 

critical values, and the null hypothesis cannot be rejected. This implies that the sub-sample contains a 
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unit-root with random walk, as opposed to the right-sided alternative where the sub-sample contains 

explosive behavior. I can therefore conclude that there is non-stationarity present, and that there is no 

evidence of a housing bubble that has been present in the dataset since the beginning. Hviid (2017) 

states that the BADF test is unlikely to identify the build-up of a new rational bubble in housing prices, 

which is what I’m testing for. This is therefore a logical result.  

 

5.3.2	  BSADF	  

Figure 19 the results obtained by the Hviid et al (2016) and figure 20 shows the results obtained by 

Hviid (2017). The previous housing bubble in the mid-2000s is clearly visible, where real prices, price-

income ratio and FAHP index exceeds even 𝑐𝑣!!%. When the Phillips et al. (2015) method is applied to 

the data, explosive behavior is identified, and the second hypothesis 𝐻!, which proposes that  𝜌 > 1, 

which is the right-tailed explosive process, where a bubble exists, is therefore accepted as the 

alternative to the null-hypothesis for both real prices and the FAHP-index in 2004-2006.  

 

Hence, the null-hypothesis can be rejected for the period between 2004 and 2006. There was definitely 

a speculative housing bubble for apartments in Copenhagen between 2004 and 2006.  

 

According to Hviid (2017), in 2015 and the beginning of 2016, real housing prices for apartments in 

Copenhagen show explosive behavior, even if developments in disposable income are taken into 

consideration. Hviid (2017) states that in 2015-2016, the real prices of apartments in Copenhagen were 

in line with an evolving speculative bubble. The second hypothesis 𝐻!, which proposes that  𝜌 > 1, 

which is the right-tailed explosive process, where a bubble exists, is therefore accepted as the 

alternative to the null-hypothesis for real prices (Hviid, 2017). The housing bubble indicators are 

shown in figure 19 below.  
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Figure	  19:	  Bubble	  indicators	  in	  2004-‐2006	  and	  2015-‐2016	  for	  apartments	  in	  Copenhagen.	  The	  black	  areas	  show	  

intense	  bubble	  indicators,	  and	  the	  blue	  line	  shows	  growth	  in	  house	  prices	  per	  year.	  	  

	  

 
Source:	  Hviid	  et	  al	  (2016)	  

  

 

However, when applying Phillips et al (2015) BSADF-test on the FAHP-index for 2015-2016, the null-

hypothesis is accepted. Hence, the data is a unit root process with random walk, a non-stationary time 

series where there is no bubble present when adjusting for the fundamental factors. The results can be 

found in figure 20 below. Hviid (2017) states that the price increase can to some extent be explained by 

the historically low interest rates. 
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Figure	  20:	  BSADF	  results	  showing	  both	  real	  prices	  and	  FAHP-‐index 

 

Source:	  Hviid	  (2017)	  

 

5.4	  Partial	  conclusion	  
The aim of this section was to investigate if there is a speculative housing bubble for apartments in 

Copenhagen. The term speculative housing bubble has been defined as homebuyers acting based on an 

expectation of a future capital gains that is detached from the fundamental value of the home.  

From the BSADF-test, one can conclude that in 2015 and the beginning of 2016, real housing prices in 

Copenhagen seem to be in line with an evolving speculative price bubble. Hence, there is an evolving 

speculative housing bubble in real prices for apartments in Copenhagen. The BADF-test did not 

discover explosiveness in the sample, but the Danish Nationalbank states that it’s unlikely that BADF 

identifies the build-up of a new speculative bubble in housing prices, and therefore this is a logical 

result. However, according to Hviid (2017), the FAHP index does not indicate explosive behavior 

indicating a housing bubble, since the price increase to some extent can be explained by the historically 

low interest rates.  
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6.	  Is	  the	  fixed	  currency	  relationship	  contributing	  to	  speculative	  

housing	  bubbles	  in	  Copenhagen?	  
In the previous section, I concluded that there is a speculative housing bubble in real prices for 

apartments in Copenhagen, but not when one adjusts the housing prices for the fundamental factors. 

This indicates that the explanation for the speculative housing bubble should be identifiable among the 

factors contributing to a volatile housing market. The aim of this section is to discuss whether the fixed 

currency relationship is contributing to the creation of the speculative housing bubble for apartments in 

Copenhagen. 

 

6.1	  Factors	  contributing	  in	  making	  a	  volatile	  housing	  market	  in	  Copenhagen	  
There are several factors that contribute in making Denmark, and especially Copenhagen, vulnerable to 

unstable volatility in housing prices that could eventually cause a speculative housing bubble. The 

factors were generally discussed in the third research question, but some factors are considered to 

contribute to the volatility in a large manner, and they will therefore be discussed further.  

 

6.1.1	  Financial	  factors	  

When investigating the third research question, two financial factors was found to have a large effect 

on the housing prices in general, and hereby contributing to an increased volatility.  

 

Firstly, Andersen et al (2014) has identified installment loans to a contributor of volatility in the 

housing market in Copenhagen. As previously mentioned, mortgages on housing are partially viewed 

as a cost for homebuyers, a cost that can be compared with interest rates and taxes. As previously 

mentioned, the introduction of installment loans has during the last housing bubble increased the price 

volatility in the housing market. Installment loans are as present today as during the last housing bubble 

(Hviid et al, 2016)  

 

As previously mentioned, if housing prices increase, fixed rate loans will become more expensive than 

installment loans, making installment loans the natural choice when buying a home in a volatile 

housing market. The larger yield on fixed rate loans will decrease volatility on housing prices, since the 
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increased yield is viewed as an increased cost for the homeowner. Therefore, payments on mortgages 

have a stabilizing effect on the housing markets as a whole. The opposite can be said for installment 

loans, since increased housing prices has no effect on the yield on the mortgages (Dam et al, 2011). 

Further, when acquiring an installment loan, the buyer is not required to save capital to invest in real 

estate. It’s possible to borrow a larger sum for the same yield. Therefore, even buyers with limited 

liquidity can loan the amount required to buy a home. Andersen et al (2014) states that half of the real 

estate mortgages are installment loans, and hereby not contributing to stabilize the volatility in the 

housing market.  

 

The second financial factor considered to affect the volatility in housing markets, is the taxation of real 

estate, which is considered by Hviid et al (2016) to be destabilizing. As previously stated, the monetary 

policies in Denmark is reserved for preserving the fixed currency relationship. When you remove 

monetary policy as a tool for stabilizing the economy in general, taxation becomes more vital 

(Andersen et al, 2014). As previously stated, the frozen real estate value tax combined with the lag of 

valuation assessments in the ground value tax creates taxation that doesn’t reflect the real value of real 

estate (Hviid et al, 2016). As figure 16 shows, Danish real estate tax can be defined as destabilizing. As 

previously mentioned, there has been identified a housing bubble in Denmark from 2004 to 2006. 

During this period, the effective real estate tax was declining, whilst the housing prices were on a rapid 

rise. Hence, when there was a housing bubble in Denmark in 2004-2006, the lag in taxation made it 

cheaper to own real estate. After the housing bubble burst, the effective real estate tax began rising 

(Hviid et al, 2016). Further, in 2015 where a speculative housing bubble in real prices have been 

identified, housing prices in Copenhagen were increasing rapidly, while taxation on real estate were 

declining (Hviid et al, 2016).  

 

According to Dam et al (2011), the destabilization effect of real estate taxes contributed to the volatility 

of housing prices in an already volatile market. The freeze on the nominal real estate tax, and the 

general 2-3 years lag in valuations on properties have removed the stabilization factor the real estate 

taxes could have on price volatility in the Danish housing market (Hviid et al, 2016).  
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Both of the financial factors contributing to the volatilization of the housing market had a major impact 

on the housing market during the last housing bubble. Figure 21 shows the combined effects of the 

financial factors. Both the destabilizing taxation and the introduction of new mortgage types had a vast 

impact on housing prices during the last housing bubble, and by removing both the factors one could 

have avoided a significant part of the risings in housing prices. The grey line at the bottom shows how 

the housing prices presumably would have evolved without the frozen real estate value tax, and the 

introduction of new mortgage types. The blue line at the top shows the actual housing prices. 

 

Figure	  21:	  The	  real	  estate	  prices	  with	  and	  without	  new	  mortgage	  types	  and	  frozen	  real	  estate	  value	  tax.	  	  

 
Source:	  Dam	  et	  al	  (2011)	  
 
 

6.1.2	  Behavioral	  and	  psychological	  factors	  

Optimism and the expectancy were previously defined to be a large contributor to speculative housing 

bubbles by Abildgren et al (2016). As previously stated, a speculative housing bubble is defined by the 

Nationalbank to be homebuyers acting based on an expectation of a future capital gains that is detached 

from the fundamental value of the home. Further, the fundamental value of a home is the present value 

of the future housing service flows that it provides to the marginal buyer. In a well-functioning and 

effective market, the value of the housing service flow should be approximated by the rental value of 

the house (Krainer & Wei, 2004).  
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As previously stated, Abildgren et al (2016) considers consumer confidence to partly reflect elements 

of optimism and pessimism decoupled from underlying economic fundamentals, and that these 

behavioral and psychological factors might influence spending and investment decisions and thereby 

can have a causal effect on current and future economic activity.  

As previously stated, Case and Schiller (2003) states that, if expectations of rapid and steady future 

price increases are important motivating factors for homebuyers, then the housing prices are inherently 

unstable. As for any asset, prices cannot increase rapidly forever, and when people perceive that the 

price increasing have slowed down, the support for their acceptance of high home prices could break 

down. Further, Dam et al (2011) states that, when households base their expectations for the economy 

in general on current economic developments, a self-perpetuating effect arise, which can be found 

among the expectations for housing prices. When households expect housing prices to increase, their 

expectations contribute in making them actually increase.  

Figure 14 shows both the actual housing prices in Denmark, and consumer confidence from 1975 to 

2015. The figure clearly shows that the consumer confidence in 2015 was approximately equally high 

as the confidence was during the previous housing bubble. Hence, based on the assumption that 

optimism and the expectancy of continuous increasing in housing prices can have a self-perpetuating 

effect in the development of housing prices, it is logical to assume that housing prices will continue to 

increase. Further, based on figure 14 and the sources mentioned above, one could conclude that 

consumer optimism is an important factor for the development of the real housing prices.  

As previously mentioned, speculative housing bubbles can be a regional phenomenon just as well as it 

can be nationwide. According to Meen (1999), regional indicators of bubbles can be an important 

indicator of future national house-price bubbles, as over optimism in one area can be transmitted to 

surrounding regions via the ripple effect (Meen, 1999). Hansen (2017) states that the price growth has 

been stronger in the Copenhagen area than in the rest of Denmark for some time, with the risk of being 

driven by self-fulfilling expectations. Further, Hansen (2017) state that, if the rise in real prices seen in 

recent years continue, it may be followed by a correspondingly large fall. Hansen (2017) also identify a 

stronger ripple effect than previous years, stating that, there are indications of increasing ripple effects 

from the housing market in the Copenhagen area to neighboring regions, which may contribute to 

alleviating some of the pressure on the market in Copenhagen.  
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6.2	  Does	  fixed	  currency	  relationship	  contribute	  in	  making	  housing	  bubbles	  in	  

Copenhagen?	  
As previously mentioned, monetary policies in Denmark are limited to only ensure the fixed currency 

relationship (Mikkelsen, 2017). The monetary-policy interest rates cannot simultaneously be used for 

managing the business cycle and maintaining the fixed currency relationship. As mentioned when 

investigating the first research question, the ECB sets its key interest rate for the Euro area as a whole. 

Countries like Denmark who has a fixed currency rate against the Euro, has to follow ECB’s interest 

rates closely. This implies that the Danish interest rates are imported and determined by the ECB. Since 

the interest rates are imported, they can possibly be to low or high by Danish Standards. Having 

imported interest rates creates a variety of issues. Andersen et al (2014) has identified several 

consequences of the imported rates that contribute to the volatility of the housing market in their report 

in 2014. Andersen et al (2014) clearly states that monetary policies in Denmark have been particularly 

important for the developments of the housing prices in Denmark as a whole. Further, they state that 

almost one third of the rise in housing prices during the last housing bubble can be attributed to the fact 

that interest rates were too low for the Danish conditions during this period.  

 
Figure	  22:	  The	  increase	  in	  housing	  prices	  in	  Denmark	  during	  the	  last	  housing	  bubble	  with	  the	  current	  monetary	  
and	  financial	  policies,	  compared	  with	  the	  effect	  of	  having	  expansive	  monetary	  and	  financial	  policy	  

 
Source:	  Andersen	  et	  al	  (2014)	  
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The effect of the low interest rates on the housing market was enhanced by the introduction of 

adjustable interest rate loans and installment loans during the early 00’s, and further enhanced by the 

freeze on real estate value tax in 2002. Andersen et al (2014) states that the Danish economy has 

become more sensitive to changes in the short-term interest rates when the installment loans were 

introduced, because of their destabilizing effect on the housing market. Further, the cost of imported 

interest rates became larger after the introduction. This particular cost implies greater requirements for 

the financial policies and for real estate taxation. However, neither the current financial policies nor the 

current real estate taxation has stabilizing effects on the housing market (Andersen et al, 2014).  

 

Firstly, according to Andersen et al (2014), traditional financial policies cannot be directly targeted 

towards stabilizing the real estate market, and it cannot be targeted to only one geographical area. 

Financial policies can contribute to changing the demand for housing, but the demand for housing 

varies across Denmark. The real estate market in Copenhagen have very different needs than the real 

estate market in Southern Jylland. Hence, financial policy as a tools is insufficient in fulling the gap 

that the limitations on monetary policies create. Secondly, Andersen et al (2014) states that the current 

taxation freeze on real estate tax is damaging for Denmark as a whole, since it is contributing to the 

already volatile housing market. With the taxation freeze, a central automatic stabilization was 

removed from the housing market. The combination of installment loans and the taxation freeze has 

created a situation where the real estate market can be quite volatile if the interest rate level is either too 

high or too low for Danish standards.  

 

With the introduction of installment loans, the Danish economy has also become more sensitive to 

independent monetary policy hikes implied by the Nationalbank (Andersen et al, 2014). As previously 

mentioned in the first research question, the Nationalbank can unilaterally change the interest rates in 

order to strengthen the Krone against the Euro (Spange & Toftedal, 2014). The sensitivity stems from 

the amount of installment loans combined with the increased amount of debt a household holds. A 

large part of the installment loans has variable interest rates without payments. Hence, the household’s 

disposable income is therefore heavily influenced by changes in the short-term interest rates. These 

structural changes increase the socioeconomic consequences of defending the fixed currency 

relationship with interest rate hikes (Andersen et al, 2014) 
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The taxation freeze and the lag in real estate value tax ensures that when housing prices increase or 

falls, the taxation on the property remains uncorrelated (Hviid et al, 2016). When housing prices 

increase, the taxation is much lower than the value of the property, and when the prices starts to fall, 

the real estate value tax increase. Thus, the taxation on real estate is contributing to increased volatility. 

The destabilization effect of the real estate taxation is especially true in the larger cities like 

Copenhagen, where prices fluctuate more than rural areas (Hviid et al, 2016). In the metropolitan areas, 

like Copenhagen, changes in interest rates have a larger effect on housing subsidies and the demand for 

housing. As a consequence, the real estate taxation freeze has contributed in enhancing the sensitivity 

for changes in the interest rate. With this increased sensitivity, having an unconstrained monetary 

policy could have become a very effective tool in stabilizing the business cycle as a whole (Andersen et 

al, 2014). Andersen et al (2014) states that if changes are not implemented in regards to the real estate 

taxation or the liberality of installment loans, the risk for unstable developments in the housing market 

will continue. They further state that the conditions that enables the previous housing bubble is still 

present today, and the probability of another housing bubble is just as significant.  

 

6.3	  Partial	  conclusion	  

The aim of this section was to determine whether the fixed currency relationship is contributing to the 

creation of housing bubbles in Copenhagen. There are several factors contributing to the large 

volatility, but I can conclude that many of the factors would not impose such large threats to stability if 

the monetary policy were not constrained by the fixed currency relationship. The factors that have been 

identified to having a large impact on the volatility today is the destabilizing real estate taxation and 

installment loans. Further, optimism and the expectancy of continuous growth in housing prices is a 

contributor to speculative housing bubbles. These factors have a destabilizing effect on housing prices, 

and the combination creates an environment for speculative housing bubbles, and I can therefore not 

conclude that the fixed currency relationship is the only factor contributing to a volatile housing 

market. However, the fact that interest rates are kept solely as a defender of the fixed currency 

relationship removes the most effective tool for stabilizing the situation. The volatility is therefore 

unconstrained, and this has created speculative housing bubbles in the past, and is also currently 

contributing to an unrestrained increase in housing prices in Copenhagen in 2015-2016.  
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7.	  Conclusion	  
The aim of this thesis was to investigate if the fixed currency relationship is contributing in creating 

speculative housing bubbles in Copenhagen, and I have investigated my problem formulation by 

investigating the chosen research questions.  

 

The motivation for having a fixed currency relationship is that the fixed currency relationship has 

contributed to persistent economic stability in Denmark, with a low and stable inflation. The 

Nationalbank uses interest rate as their primary tool when maintaining the fixed exchange rate. The 

power of the interest rate in regards to the currency relationship is explained in the second research 

question. Relative prices are affected by inflation, and differences in nominal interest rates are caused 

by a difference in inflation. A change in exchange rates are equivalent to the difference in nominal 

interest rates. Therefore, if Denmark wishes to keep the fixed currency relationship with the Euro, they 

have to keep the nominal interest rate closely correlated with the interest rate set by ECB.  

 

There are several factors that contribute in the determination of housing prices. The factors that have 

been investigated in this thesis can be identified as economic, demographic or institutional factors. The 

factors found to contribute the most to the volatility in housing prices in Copenhagen is the vast amount 

of installment loans, and the real estate taxation, which is found to have a destabilizing effect on the 

housing market. Further, optimism regarding continuously increasing housing prices creates an 

environment for future growth in housing prices. These factors contribute to the volatility of the Danish 

housing market. 

 

The term speculative housing bubble is defined by the Nationalbank to be homebuyers acting based on 

an expectation of a future capital gain that is detached from the fundamental value of the home. The 

null-hypothesis is accepted when performing the BADF-test proposed by Phillips et al. (2011), and the 

BADF-test cannot identify a speculative housing bubble.  

 

However, the BSADF-test identifies a housing bubble in 2004-2006, where the second hypothesis is 

accepted, and the data contains the right-tailed explosive process where a bubble exists. In 2015 and 

2016, real housing prices for apartments in Copenhagen show explosive behavior. The Danish 
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Nationalbank states that in 2015 and 2016, the real prices of apartments in Copenhagen were in line 

with an evolving speculative housing bubble. 

 

Further, when applying the BSADF-test on the FAHP-index instead of real prices for 2015-2016, the 

null-hypothesis is accepted. Hence, the data is a unit root process with random walk, a non-stationary 

time series where there is no bubble present when adjusting for the fundamental factors. The 

conclusion states that the price increase to some extent can be explained by the historically low interest 

rates. 

 

The aim of the final research question was to determine whether the fixed currency relationship is 

contributing in creating speculative housing bubbles in Copenhagen, and hereby answering the problem 

formulation. There are several factors contributing to the large volatility, but I can conclude that many 

of the factors would not impose such a large threat to stability if the monetary policy were not 

constrained by the fixed currency relationship. Having the ability to set the interest rates according to 

the economic cycles in Denmark could remove a lot of volatility. 

 

Besides the fixed currency relationship, the destabilizing real estate taxation and installment loans are 

found to have a large impact on the volatility. Both of the factors have a destabilizing effect on housing 

prices, and the combination creates an environment for speculative housing bubbles. Since the interest 

rates are currently low, installment loans are very affordable and the real estate taxation has not 

increased with the increase in housing prices. This contributes to optimism regarding future growth in 

housing prices, and all of these factors combined creates an environment for speculative housing 

bubbles.  

However, the fact that interest rates are kept solely as a defender of the fixed currency relationship 

removes the most effective tool for stabilizing the situation. I can therefore conclude that the fixed 

currency relationship is one of the contributors to the volatility, and therefore a contributor to the 

speculative housing bubbles in Copenhagen. 
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8.	  Perspective	  
In this thesis, I have examined the relationship between the fixed currency relationship, and the effect 

the relationship has on speculative housing bubbles in Copenhagen. The thesis concludes that the fixed 

currency relationship is one contributor to the volatility in the housing market in Copenhagen, but does 

not discuss possible solutions to the issue. I would assume that there are different solutions that could 

be implemented to solve the issue, but I would like to use the extreme alternative as a perspective. I 

therefore offer the opposite as a perspective, in looking into the actions of the Federal Reserve (Fed) 

during the housing bubble in the US. Fed can be described as a national bank without restraints on their 

monetary policy besides maintaining the dual mandate of managing inflation and unemployment 

(Taylor, 2007). The aim of this perspective is to look at how the Fed, being a national bank without the 

constraints of the Danish Nationalbank, handled the previous housing bubble in the US. USA 

experienced a housing bubble in 2003-2006, and as figure 23 shows, in the years before the housing 

bubble the Fed lowered the interest rate significantly.  

 

Figure	  23:	  FEDs	  target	  rate,	  and	  Case-‐Shiller	  home	  price	  index	  for	  large	  cities	  in	  USA	  

 
Source:	  Deutsche	  Bank	  Research	  (2017)	  
 

According to Taylor (2007), many have argued that this rapid decrease in interest rate helped nurture 

the extraordinary increase in house prices, leading to the housing bubble. The demand for housing 
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increased, and the house price inflation followed the increased demand. The jump in house price 

inflation then further increased the demand for housing in an upward spiral (Taylor, 2007). As figure 

23 shows, from mid-2004 until 2006 the interest rates increased, which set in motion a rapid fall in 

housing prices. Then, when housing prices started to drop in 2006, the interest rates fell rapidly again. 

Hence, the Fed intervened when the housing market boomed, in an attempt to limit the boom and 

stabilize the market (Taylor, 2007). The Fed therefore did the opposite of what the Danish 

Nationalbank is currently doing.  

 

The question regarding how efficient interventions from central banks actually are is a relevant 

question. Iacoviello (2004) states that asset prices, such as housing prices, matter as they transmit and 

strengthen a range of disturbances to the real sector. Despite of this fact, if the central bank wants to 

minimize output and inflation fluctuations, there is little gains from responding to asset prices 

(Iacoviello, 2004). Taylor (2007) concludes that a central bank like Fed should stay in line with the 

systematic, predictable, principle-based policy, which includes adjusting the short-term interest rate 

according to macroeconomic developments in inflation and real GDP. As figure 23 shows, the major 

cities in the US is currently experiencing an increase in housing prices. Yet, the interest rates have not 

increased significantly, especially compared to 2004. Hence, the small increase in interest rates have 

not been enough to offset the increasing housing prices. From figure 23 it is clear that housing prices 

and the level of interest rates are correlated in the US, and one can therefore wonder why the Fed have 

not increased the interest rates more rapidly when housing prices started to rise again.  

 

As figure 23 shows, the previous hikes in Fed’s interest rates had a major effect on the housing prices 

in metro areas in 2004 to 2006. Further, the rapidly decreasing interest rates in 2001 to 2004 clearly set 

in motion a great increase in housing prices in the US. Therefore, the interest rate increase can be 

redeemed as significant towards the effect on housing prices between 2004-2006. If the interest rate 

increase has a significant effect on housing prices, the reaction function of national banks must be 

significant in regards to stabilization of housing markets.  

 

It is highly unlikely that the fixed currency relationship will be resolved, since about 70 percent of 

Danes are positive towards being a part of EU and the monetary union (Hesselund, 2017). For further 
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research, it would therefore be interesting to analyze how the fixed currency relationship would affect 

the volatility in the Danish housing market if the conditions for the fixed currency relationship were 

changed. 

 

One could for instance widen the fluctuation bands beyond the +/- 2,25 percent, allowing the Krone to 

deviate further from the Euro. Then the constraints on monetary policy would be widened as well. If 

the constraints were wider, the Danish Nationalbank could possibly set the interest rates to match the 

economic cycles in Denmark to some extent. If the interest rates matched the Danish economic cycles, 

then the volatility in the housing market would possibly be reduced.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

77 
 

77 The fixed currency relationship and speculative housing bubbles in Copenhagen 

Bibliography  
Abildgren, K., Hansen, N. L., Kuchler A. (2016) Overoptimism and House Price Bubbles,  

Danmarks Nationalbank Working Paper, No. 109.  

Allen, F., Brealey, R. A., Myers, S. C. (2014) Principles of Corporate Finance, 11th edition, McGraw-

Hill Education 

Andersen T. M., Hald, J., Hauch, J., Mobensen, P., Sørensen, P. B., (2014), Finanskrisen – kan det ske 

igen? 

Finanskrisekomissionen (KRAKA) 

Case, K., Schiller, R. J., (2003) Is There a Bubble in the Housing Market? 

Brookings Institution Press Vol 1, 2003, No. 2, pp. 299-362 

Dam, N. A, Hvolbøl, T., Pedersen, E., Birch Sørensen, P. & Thamsborg, S., Udviklingen på 

ejerboligmarkedet I de senere år – Kan boligpriserne forklares?  

Danmarks Nationalbank Kvartaloversigt, 1. Kvartal 2011 

Diba, B. T. and Grossman H. I., (1988a): Explosive Rational Bubbles in Stock Prices?  

American Economic Review, v. 78, pp. 520–530. 

Dickey, D. A. and Fuller W. A., (1979): Distribution of the Estimators for Autoregressive Time Series 

With a Unit Root 

Journal of the American Statistical Association, v. 74, pp. 427–431. 

Dornbusch, R. (1985), Purchasing Power Parity,  

Working Paper No. 1591, National Bureau of Economic Research Working Paper Series.  

De Grauwe, Paul (2014), Economics of Monetary Union. Tenth Edition, Oxford University Press, Ch 

5-9 



 

78 
 

78 The fixed currency relationship and speculative housing bubbles in Copenhagen 

Ertl, S., Cajias, M. (2015), The Sensitivity of House Prices Under Varying Monetary Regimes – The 

Nordic Case, 

 Emerald Publishing Limited, pp. 1-10 

Evans, G. W. (1991), Pitfalls in Testing for Explosive Bubbles in Asset Prices,  

American Economic Review, v. 81, pp. 922–930. 

Fisher, I.  (1930), The Theory of Interest, Augustus M. Kelley Publichers, Clifton 1974  

Glaeser, E. L., Gyourko, J., Saiz, A., (2008) Housing supply and Housing Bubbles,  

Journal of Urban Economics, v. 64(2), pp. 198-217 

Guba, E., & Lincoln, Y. S. (1994). Competing Paradigms in Qualitative Research. Handbook of 

qualitative research, pp. 105-117. 

Guba, E. (1990). The Paradigm Dialog, P.20. (S. Publications, Producer) Retrieved 15.04.2017 from 

appstate.edu:  

http://www.appstate.edu/~jacksonay/rcoe/guba.pdf 

Hansen, N. L., (2016), Aktuelle Økonomiske og Monetære Tendenser,  

Danmarks Nationalbank Kvartaloversigt, 4. Kvartal, 2016 

Hansen, N. L., (2017), Balanceret Fremgang I Dansk Økonomi – Udsigter for Dansk Økonomi Marts 

2017,  

Denmark’s Nationalbank, Analysis no. 5 

Hessellund, L. T., Ny måling: Flere danskere siger EU ja tak, Retrieved 02.05.2017 from tv2.dk:  

http://nyheder.tv2.dk/politik/2017-04-29-ny-maaling-flere-danskere-siger-eu-ja-tak 

Horn, U., (2016) Rohde: Risiko for prissmek til københavnske boligejere, Retrieved 16.03.2017 from 

borsen.dk: 



 

79 
 

79 The fixed currency relationship and speculative housing bubbles in Copenhagen 

http://borsen.dk/nyheder/oekonomi/artikel/1/336247/rohde_risiko_for_prissmaek_til_koebenhavnske_b

oligejere.html?hl=YToyOntpOjA7czo5OiJL-GJlbmhhdm4iO2k6MTtzOjExOiJib2xpZ21hcmtlZCI7fQ 

Hviid, S. (2017) A leading Indicator of House-Price Bubbles,  

Danmarks Nationalbank Working Paper no. 114 

Hviid, S., Hvolbøl, T. S., Pedersen, E. (2016), Regionale aspekter på boligmarkedet,  

Danmarks Nationalbank Kvartaloversigt, 4. Kvartal, 2016 

Hviid, S.,  Hvolbøl, T. S., Klein, A., Kramp, P. L., Pedersen, E., (2016), Boligprisbobler og fordelene 

ved en stabiliserende boligbeskatning,  

Danmarks Nationalbank Kvartaloversigt 3. Kvartal 2016 

Iacoviello, M.,(2004), House Prices, Borrowing Contraints and Monetary Policy in the Business Cycle,  

The American Economic Review v.95, pp. 739-764 

Krainer, J., Wei C., (2004) House Prices and Fundamental Value,  

Working paper, Federal Reserve Bank of San Fransisco 

Lewis, P., Saunders M., Thornhill, A., (2009), Research Methods for Business Students, Fifth Edition, 

Pearson Education, pp 58-100, 136-158, 256-280 

Meen, G. (1999), Regional House Prices and the Ripple Effect: A New Interpretation,  

Housing Studies, v. 14, pp. 733–753. 

Mikkelsen, O., (2017) Dansk Fastkurspolitik: 30 År Med Uændret Centralkurs  

Danmarks Nationalbank news, no 1. 2016 

Mionel, O. (2012), The Influence of International Parity on the Exchange Rate: Purchasing Power 

Parity and International Fisher Effect,  

Acta Universitatis Danubius, v. 8, no. 1, pp. 1-22 



 

80 
 

80 The fixed currency relationship and speculative housing bubbles in Copenhagen 

Nechayev, G., Wheaton, W. (2008), The 1998-2005 Housing “Bubble” and the Current “Correction”: 

What’s Different This Time?  

Journal of Real Estate Research, v. 30, no. 1, pp. 1-26 

Phillips, P. C. B., Wu, Y., and Yu J. (2011), Explosive Behavior in the 1990s NASDAQ: When Did 

Exuberance Escalate Asset Values? 

International Economic Review, v. 52, pp. 201–226. 

Phillips, P. C. B., Shi, S., and Yu J., (2015), Testing For Multiple Bubbles: Historical Episodes Of 

Exuberance And Collapse In The S& P 500,  

International Economic Review, v. 56, pp. 1043–1078. 

Smith, G., Smith M. H., (2006), Bubble Bubble, Where’s the Housing Bubble? 

Brookings Institution Press, v. 1, pp. 51-67 

Spange, M., Sørensen, J., (2016), Effekter af Nationalbankens Interventioner I Valutamarkedet,  

Danmarks Nationalbank Kvartaloversigt, 4. kvartal 2016 

Spange, M, Toftedahl, M. W, (2014), Fastkurspolitik I Danmark,  

Danmarks Nationalbank Kvartalsoversigt, 1. Kvartal 2014 

Taylor, J. B., (2007), Housing and Monetary Policy,  

Working Paper, Federal Reserve Bank of Kansas, pp. 463-467 

Tsatsaronis, K., Zhu, H., (2008), What Drives Housing Price Dynamics: Cross-Country Evidence,  

BIS quarterly review, pp. 65-78 

Westerlund, J.  (2006), Panel Cointergration Tests of The Fisher Effect,  

Maastricht research school of Economics. pp. 1-52 

 



 

81 
 

81 The fixed currency relationship and speculative housing bubbles in Copenhagen 

Appendices 
 

Appendix 1: Mail received from Simon Juul Hviid 
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Appendix 2: Dataset obtained by Simon Juul Hviid 
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Appendix 3: The results from the BADF test conducted in Stata 

 


