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Abstract

During the past few years, the housing price has increased for both Sweden and the United
Kingdom, and according to previous studies there can be many reasons for this development.
The purpose of this study is to investigate the degree of differences and similarities between
two housing markets. Specifically, this study explores how investors and buyers of housing
acts on different markets, and how this changes the price development. The two regions this
study focuses on are Greater Stockholm, in comparison with Greater London during the time
period January 2005 until December 2018. The theories used are the Greater Fool theory and
the Market Process theory, to analyze the result from the regressions run for this study. In the
empirical study, time series were used, where several independent variables examined the
potential connection to the housing price development. One time series was used for Greater
Stockholm, and one time series for Greater London. The result of the study gave ambiguous
indications, where most of the variables did not show statistical significance. This means that
the change in these variables is not likely to affect the development of housing prices. While

two variables for Greater London turned out to be statistically significant.
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Sammanfattning

Priserna pa bostdder har under de senaste dren Okat for bdde Sverige och Storbritannien.
Enligt tidigare studier kan det finnas manga skél till denna utveckling. Syftet med denna
studie dr att undersoka graden av skillnader och likheter mellan tva bostadsmarknader. Mer
specifikt, undersoker studien hur investerare och kdpare av bostdder agerar pa olika
marknader, samt hur detta forandrar prisbildningen. De tva regioner som studien ldgger fokus
pa dr Storstockholm 1 jamforelse med Storlondon under tidsperioden januari 2005 till
december 2018. Greater Fool-teorin och Marknadsprocess-teorin har anvénts for att analysera
resultat fran regressioner som gjordes for denna studie. I den empiriska studien anvéindes
tidsserier dér flertalet oberoende variabler undersokte den potentiella kopplingen till
prisutvecklingen pa bostider, en tidsserie for Storstockholm och en tidsserie for Storlondon. I
resultat av uppsatsen gavs tvetydiga indikationer, dir de flesta av variablerna inte visade pa
statistisk signifikans, vilket innebér att fordndringen 1 dessa variabler troligen inte paverkar
prisutvecklingen pa bostdder. Medan tvéa variabler for Storlondon visade sig vara statistiskt

signifikanta.

Nyckelord: Bostadsmarknad, Bostadspriser, Greater Fool-teorin, Prismekanism, Entreprendr
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1. Introduction

In this section the background, problem, the research question, the purpose of the study and

delimitations will be presented.

1.1 Background

Historical price changes

In the early 1990s, Sweden experienced one of the largest property crisis that affected the entire
Swedish banking system. According to Lonnborg-Andersson and Boksjo (1994), the credit
market in Sweden was heavily regulated and largely governed by the state. However, these
regulations were abolished in 1985. The effect of the deregulations was that commercial banks’
lending increased sharply, and the housing prices increased, especially in large cities. As in 1989,
the currency regulation was abolished and a political decision was made on a tax reform that was
expected to make loan financing and housing more expensive. After that there was a fall in
housing demand, and as a result housing prices fell sharply in 1990 (Lénnborg-Andersson &
Boksjo 1994). During the price correction of the 1990s the crisis was short and deep, lasting three
years, and the market experienced a price decrease of 26 percent (Statens bostadskreditndmnd

2010).

According to Statens bostadskreditndimnd (2010), since the year 2000, housing prices have risen
significantly at an international level. That the price of an asset, which can only be consumed
locally, could rise substantially was strange for many. Due to the housing market not being a
subject to international trade it still follows prices in other countries. This can be considered as a
global problem. The most important explanation for the rise in house prices in the developed
countries is the liberalization of credit markets in combination with the major imbalances in
international trade. This resulted in pushed interest rates as well as low macroeconomic risk,
which increased the asset prices to an unsustainable level (Statens bostadskreditndimnd 2010).
Later on, during the financial crisis in 2008, housing prices began to decline in most countries.
However, the central banks combatted the crisis with record low interest rates and, also, with
direct purchases of risky securities. This was done in order to keep the asset prices up, as well as
the economy. The falling housing prices stopped during the second half of 2009 in many of the
countries. While in Sweden the housing price rose during 2009 on account of the rapidly growing

housing lending to households and the record low mortgage rates (Statens bostadskreditnimnd



2010).

Knight Frank Research (2020) lists 150 cities across the world, and in the last five years their
Global Residential Cities Index increased with 23%. One of the rankings shows that the price in
both Stockholm and London is increasing. During 2019, London had an average price change,
seen over a 12-month period, where house prices increased 1.8%, while the Stockholm house
price rose by 1% (Knight Frank Research 2020). However, Knight Frank Research (2016)
compared these changes to the price changes between January 2015 and January 2016, which
showed the price increases has slowed down. In the latter time period London saw a price
increase of 15.2%, and Stockholm’s prices went up by 17.4%. A few reasons that may explain
price growth are high demand and cheap finance in Stockholm, while the departure of the United
Kingdom from the European Union may affect global changes to mortgage rules, employment

growth, and interest rates (Knight Frank Research 2016).

The Entrepreneur and Opportunity

Historically, there have been various definitions applied to the term entrepreneur: from Richard
Cantillon arguing in the 18th century that entrepreneurship bore the risk of “buying at certain
prices and selling at uncertain prices”, to Jean Baptiste Say including the act of bringing together
factors of production, and Joseph Schumpeter later adding innovation to the definition
(Stevenson, Roberts & Grousbeck 1994, p. 4). In the context of this study, the entrepreneur
decides to act, not only in order to find a place to live, but also has a plan to sell his or her home
to make a profit. The entrepreneur, the general buyer on the market of properties, will always be
looking for a profit opportunity when buying a home. The entrepreneur is therefore the same as

the typical home buyer, the private person.

Universal definitions can fail when they are too precise, while a broad agreement in research can
be useful when gathering knowledge and conceptualizing. Terms such as opportunities are
valuable when it comes to researching entrepreneurship, and there are different kinds and
different definitions of entrepreneurial opportunities (Sarasvathy 2014). The word opportunity
shares a connection to feelings of success, health, and happiness, even people who fear the
downside of opportunities sigh wishfully for the upside. Many want to view even misfortunes as
opportunities, and the ability to view something as an opportunity can empower us to overcome

risks (Sarasvathy 2014).



1.2 Problem

In recent years, the disposable incomes of the households have risen steadily, especially the past
20 years. During this time, there has been an especially strong income increase, where disposable
income has risen by, approximately, 2.5% annually. Disposable income measures the purchase
power of the households, and when observing changes over time it is relevant to observe factors
such as population increase (Carlgren 2020a). However, household debt has increased more than
income, and one reason for this is the low interest rates. Moreover, the size of debt is not what
determines how much debt households can handle, instead it is determined by the interest ratio,
1.e., how high interest payments are in relation to the income (Carlgren 2020b). At the same time,
prices of houses kept rising, with the exception of the last few years, where prices have reached a
plateau, staying more or less the same both in Sweden and in the United Kingdom (SCB 2019;
HM Land Registry 2020).

1.3 Research Question
What factors matter to the price formation process in the housing market in Stockholm

compared with London?

1.4 Purpose of the Study

The purpose of the study is to investigate the degree of differences and similarities in the housing
market for two cities from two different countries, Stockholm and London. More specifically, we
want to investigate how investors and buyers of housing act in various markets and how this

changes the price formation.

1.5 Delimitations

The study will focus on the time period January 2005 until December 2018. The aim is to take
into account the financial crisis of 2008, a few years prior to the crisis, and also the market boom
following the crisis. The geographical areas observed and studied are mainly Greater Stockholm,
which is then compared to the Greater London area. The reason to compare Greater Stockholm to
Greater London is in hope to give an idea of how these two housing markets may or may not
differ. The intention is to choose another city which is not located in the same country as
Stockholm. The main reason is to compare two different housing market that are not located
closely, and do not have exactly the same cultural, political, economical and institutional

foundations. The Greater Stockholm area observed here is the same as Stockholm county,



consisting of all the municipalities in that area. The Greater London area is made up of Inner and
Outer London, which consist of 33 local government districts. This study will only observe and
analyze the prices of housing being bought and sold, and not take into account the rental price or
markets for houses and flats being rented. The types of houses observed include detached, semi-
detached, terraced, and flats. The exceptions being that in Stockholm the housing prices listed

also includes flats that are tenant-owned and cottages.



2. Previous Studies

In this section previous studies on this subject will be presented briefly.

Claussen (2012) examines if Swedish houses are overpriced, where the model used estimates
quarterly data from 1986 to 2011. Conforming with the data, Swedish house prices have been
rising considerably since the middle of the 1990s. He makes a distinction between a long run and
a short run equilibrium price, and the fundamental price. According to the model, house prices
were roughly at a long run equilibrium level in 2011. It seems that the surge in housing prices
during the period 1996-2011 could be justified by the evolution of the fundamental variables
driving housing supply and housing demand. This implies that there was not a sign of a housing
bubble. The conclusion Claussen (2012) gives is that disposable income is the strongest
explanation for the price increase in the Swedish housing market. Thereafter comes the falling
mortgage rates. The author summarizes his analysis with the fact that housing prices in the near
future will stay relatively unchanged (Claussen 2012). In recent years, SCB (2019) reports that
the Swedish housing market has been highlighted as a problem for both domestic and
international appraisers. This because the housing prices started to rise sharply, together with low
interest rates, high population growth, and low constructions. However, there was a fall in prices
in 2017. Since then, the Swedish housing prices have remained virtually unchanged and

household mortgages have increased, but at a slower rate (SCB 2019).

In another study, Barot and Yang (2002) estimated the quarterly dynamic demand for housing
and housing investment supply for the United Kingdom and Sweden during the period 1970-
1998. The primary purpose was to investigate the degree of differences and similarities in private
housing for the two countries by using the similar type of exogenous variables. According to the
study, Sweden have experienced a stronger effect in the long run on house prices due to interest
rates, liabilities and financial wealth, than the United Kingdom. Furthermore, there is a direct
relationship between nominal interest rates and households’ mortgage repayments. A decrease in
financial assets increases the risks of financial problems. This can lead to the consumers
demanding durable housing, which will probably lower the house prices. The study has obtained
results that house prices cause financial wealth in Sweden, and shows that a trend on house prices
contributes to individuals feeling more wealthy and diversifying their financial portfolios. Lastly,
a change in house prices causes the changes in the real interest rates, which then causes a change

in house prices in both countries (Barot & Yang 2002).



Gerdesmeier, LenarCi¢ and Roffia (2012) showed that variables related to user cost,
unemployment rate, labor force, disposable income, and debt-to-income ratio, explained well the
development of house prices. The study used a method based on fundamentals in order to identify
booms and busts, which had previously been used in other studies to explore developments in
stock prices, but in their study it was applied to the housing market. They found that those would
produce a signal of a boom or a bust differently in time. For example, most methods would give a
signal of market booms happening in early 1990s, and mid-2000s, while in the 1980s one method
detected a boom in 1983. Other methods signaled a boom towards the end of that decade
(Gerdesmeier et. al. 2012).

Kennedy and Andersen (1994) made a comparison across housing markets in the mid-1990s,
where they looked at household wealth, debt, and house price changes in countries such as
Sweden, United Kingdom, Belgium, and Germany. They found that in the 1980s, household
saving had declined in several Nordic countries, but saving rates had been restored at the
beginning of the 1990s. When studying the market they found that it was plausible that household
savings responded to house price changes. In the United Kingdom, higher house prices tended to
decrease saving. However, in other countries the effect was the opposite, so when house prices
went up it made saving increase. They also saw that the cycles of changes in house prices could
be related to speculative activities, and that profit opportunities existed in the time period they
studied. Survey data and time series studies also showed that expectations were important, in

relation to house prices (Kennedy et. al. 1994).

Flam (2016) mentions that many people believe that housing prices are driven by speculation and
that there is a housing bubble that will crack sooner or later. Although there are many examples
on housing bubbles in the housing market, previous studies done on the Swedish price trend in
houses does not indicate any bubble. It also does not seem to be determined by speculation, but
by fundamental factors such as income, interest rates and housing construction. The fundamental
factors that determine the prices can change over time. If mortgage interest rates rise to the same
level as before the financial crisis, the cost of capital for own housing will more than double.
Furthermore, for tenant-owner prices the square meter price in Stockholm’s inner city has risen
by about 500 percent in real terms since 1996. While the real house price in the whole country

was about the same constant level during the period 1952-1995 with some variations over time,



but after that period has risen by 200 percent. Finally, the absence of bubbles in the housing

market does not exclude large price falls (Flam 2016).

At the beginning of 2010, a report mentioned that Sweden was experiencing a housing bubble,
when comparing prices to fundamental factors such as living costs, rents and economic growth.
In comparison to former price peaks in 1979 and 1990, Swedish house prices were in 2010 at a
similar peak, and were estimated to be 20 per cent above the fundamental value. It could be seen
as odd that the prices had not dropped in the aftermath of the financial crisis, but an explanation
could be found in the action of the Swedish central bank setting low interest rates, coupled with
the fact of a low unemployment, which postponed a price correction in the housing market into
the future. At the time of the report they could see that the economy of the households were
fragile, and that the consumption would be affected if the prices would drop. The households

were seen as very sensitive to a change in interest rates (Statens bostadskreditndmnd 2010).

To summarize, these studies' emphases is placed on the housing market and the housing price
development over the course of several decades, on the basis of various fundamental variables.
The variables included in the previous studies, and most related to this study, are income,
mortgage rate, population, and debt. What is important to point out is that in the previous studies
the different variables played different roles depending on what housing market they were
applied on. This study will instead use the same variables for two different housing markets, in
hope to clarify certain similarities and differences between housing markets in different countries
and cities. Furthermore, some of these previous studies also focus on housing bubbles which have
occurred, with some of the studies pointing out that there were no signs of a housing bubble in
the near future. Also, this study will not focus on housing bubbles, but will take this phenomenon

into consideration in connection to price development and speculation on the housing market.

Like Barot and Yang (2002) this study will also observe housing markets in the United Kingdom
and Sweden, but will specifically focus on the capitals in these two countries. Flam (2016), and
Kennedy and Andersen (1994) saw speculation being important in relation to the development of
housing prices, which is also central to this study’s attention to the chosen theories revolving

around speculative and entrepreneurial activities.



3. Theoretical Framework

In this section we will list the theories we intend to use and apply in relevance to our later

described data selection and results.

3.1 The Greater Fool Theory

The Greater Fool theory is based on why a buyer is willing to pay a higher price than what the
asset is worth at the time. An investor who is using this theory will buy potentially overvalued
assets without taking into account its fundamental value (Camerer 1997). This study will put
emphasis on market value of housing, and not on the real value. The strategy of this theory is
based on the fact that you can make money by betting on future asset prices, as you will always
be able to find other consumers who will have higher willingness to pay. Here, trade occurs with
the thought that the asset will be sold at a later date to an “even bigger fool”. If this is fulfilled, a

desirable profit for the seller arises (Camerer 1997).

Santoni (1987) means that during the “fooling” periods, there should be positive correlation in the
previous sequence of price changes and long runs of positive changes, which exceed the median
change for the sampling period. The theory also highlights that expectations come from the fact
that the market price had been driven up in the last period, and therefore, it is expected to go up
in the future. This can be interpreted as expecting what has been assumed by the price of the
previous period, which can lead to the prices in the housing market rising rapidly. As a result,

prices are pushed up even more and can eventually lead to a price bubble (Santoni 1987).

3.2 Market Process Theory

The Market Process theory is designed by the Austrian School tradition in order to explain the
market. The theory seeks to explore disequilibrium and direction to equilibrium. Here, the role of
the entrepreneur is of importance, where the entrepreneur is dealing with limited information,
while uncertainty occurs in the market (Kirzner 1985, pp.129-133). As Kirzner (1997) mentions,
the Austrian School’s appreciation for the market forces supports a laissez faire approach, i.e.,
that a free market without regulations set by the state is to be preferred, because regulations
probably would disturb entrepreneurial activities. Mises defined all individual action as
entrepreneurial (Kirzner 1985, p. 25), and in our view this idea is connected to our application of
the Greater Fool theory, because the entrepreneur may also become a fool, if the individual

makes a loss. In this study, the entrepreneur is an individual, a private person.



Discovery can mean that an actor interprets information in a different way than other people (Yu
2001). As Ikeda (1990) explains, it is in the market process framework that the profit seeking
entrepreneur discovers what is relevant to engage in economic action, leading to entrepreneurial
discovery, which then can lead to equilibrating adjustment in the market. According to Ikeda, the
people active in the market may have a lack of knowledge on how their plans of voluntary
exchange could be better coordinated, and there are pure arbitrage profits to be won where the

entrepreneur has the opportunity to buy low and sell high (Ikeda 1990).

According to Ikeda (1990), these opportunities provide incentive for entrepreneurs to be alert and
exploit differences in value, and entrepreneurship can in this context be related to profit
opportunities. It is a particular act of arbitrage involving assets that the entrepreneur can own,
which means that this person is both an entrepreneur and a resource owner. As the discovery of
profit opportunities requires no resource sacrifice, the entrepreneurship here is completely
costless. While competition only takes place at the time before equilibrium is achieved, when
anyone can discover pure profits, and therefore an entrepreneur is vulnerable to rivalrous activity
from anyone else acting in the market (Ikeda 1990). The Market Process theory will be used to
analyze how housing market prices are established through the actions of arbitrage and alertness

of the entrepreneurs active in buying and selling.

3.3 Summary

The Market Process theory is based on entrepreneurs’ alertness and arbitrage, and determines
how the right price is found. This study will attempt to observe how the prices are developing,
and if there are fundamental variables which contribute to the price development. At the same
time, the entrepreneurial activities will be observed, where the entrepreneur acts under
uncertainty in terms of profit seeking. The market, in this study, is viewed as potentially being in
direction towards equilibrium, or disequilibrium, where the individual entrepreneurs discover
opportunities on the housing market, and thereafter may drive up prices. However, if the housing
markets encounter obstacles then these individuals are running the risk of turning into fools who
make losses. Another way to analyze the price development on the housing market in this study is

to use the Greater Fool theory, where the individuals act upon expectation and speculation.



4. Method

In this section the approach on method being used will be discussed. As well as the tools that

have been used to collect the relevant data and information for this study.

4.1 Choice of Method

This study will investigate the relationship between the entrepreneur and price, how the
entrepreneur’s speculation within the market process creates changes in the housing price over
time. To give an overview of the housing markets in two capitals, time series will be used to
analyze the time period chosen, January 2005 until December 2018. Specifically, this study
observes the housing markets in the Greater Stockholm and the Greater London areas. Two time
series for the two cities are used separately, due to the different national currencies. Using time
series means that the same data is observed during more than one time period (Studenmund 2017,
p- 292). The data collected will be collected on an annual basis for most of the variables, as data

was not available quarterly or monthly for some variables.

4.2 Choice of Data

This study aims to take much of the data from Statistics Sweden (SCB) for Greater Stockholm.
While the data for Greater London will be taken from Office for National Statistics (ONS), HM
Land Registry data, and Bank of England. Eurostat will be used for collecting data for one of the
variables, for both Greater Stockholm and Greater London. The dependent variable will be
housing price, while population change, regional GDP, mortgage rate, and income, will be used
as independent variables. The aim is to see how the action of buyers affect price, and if there is a

change in correlation between the variables, over time.

These variables were selected for this study, mostly based on the previous studies, but will be
applied in accordance to the theories. The variables will be tested to find out how much they
affect the price development, from the view of the Market Process theory. The result of the
variables can be interpreted in two different ways. One interpretation is if the variables do not
show any statistical significance, then they are in a process of price development. This, according
to the Market Process theory, means that the housing market is in a disequilibrium. While the
other interpretation is if the variables do show statistical significance, then the prices are

developing quicker with the help of the variables. In both scenarios, this study argues that

10



entrepreneurship and arbitrage seeking is happening, more or less. However, it will be difficult to

tell only from these variables if the market is in a disequilibrium.

The population variable has been chosen because this study focuses on entrepreneurial action,
and individuals. The following may be proven incorrect, but it is fair to assume that if the
population increases it could mean that the number of entrepreneurs also increases. In this study
the population is connected to the Market Process theory, and the Greater Fool theory. When it
comes to the other variables, income, regional GDP, and mortgage rate, they are not as applicable
to the Greater Fool theory, due to the strategy of the theory revolving around individuals

speculating.

4.3 Data Collection and Method Criticism
The method applied in this study will not take into consideration the rental market neither in
Greater Stockholm nor in Greater London, and therefore will give a somewhat reduced image of

the market for housing in general.

In the choice of data for the Greater Stockholm housing price, two lists were combined to create
an average price for housing. First, the list of prices for tenant-owned flats, and secondly, the list
of prices for detached, semi-detached, terraced houses, and cottages. Tenant-owned flats is
relevant to the Swedish housing market, but not really applicable to the United Kingdom.
Furthermore, on the list of mortgage rates, for both United Kingdom and Sweden, the available
data was on a monthly basis, which was used to generate average annual rates. This way of
generating an annual mortgage rate may not give the actual annual rate, rather it gives an
estimated figure for each year. The Swedish list of mortgage rates, includes outstanding mortgage
agreements, as well as new and recently agreed mortgage agreements, from monetary financial
institutions, banks, and housing institutions. For the population in Greater Stockholm, the list was

divided into men and women, which was summed up later on.

Due to difficulties in finding mean value of Greater London housing prices, the median value was
chosen as a substitute. For the income for Greater Stockholm, the values include income from
business activities, which was not included in the Greater London income estimation. Also,
income for Greater Stockholm takes into account income from work in general, while the data
from Greater London includes only income from full-time employees. There were also

difficulties when collecting data on housing debt, which resulted in this variable being excluded

11



from this study. Instead, the regional GDP variable was chosen as a complementary variable.
This might give somewhat confusing result, because it could prove to be too closely related to the
income variable. However, this study argues that the income and regional GDP variables do not
have to be correlated. The reason for this is that the income could decrease, while the population

increase could be large enough to make the GDP for the entire region increase.

12



S. Empirical Data

In this section the chosen regression model will be described, and each variable will be

explained.

5.1 Regression Model

This study analyzes the housing prices in Greater Stockholm and Greater London, which will be
done by using a multiple linear regression analysis, with the help of Ordinary Least Squares
(OLS) method. The study investigates the price development over the course of 14 years, and the
analysis will be divided into two parts. The first part will be looking at the price development of
Greater Stockholm, with the use of the data gathered for the independent variables. The same
way of analyzing will be applied for the second part of the regression when observing Greater
London’s price development. Based on that, there will be a comparison between the similarities

and differences in these two regions.

APrice_Sthlm = By + B;Alncome Sthlm; + B,APopulation_Sthlmy
+ BsARegional GDP_Sthlm, + BsAMortgage rate SWE; + ¢

APrice_Lnd =y + BiAlncome Lnd; + B,APopulation Lnd; + fsARegional GDP_Lnd;
+ BsAMortgage rate UK+ ¢

Note: o = constant
B1, B2, B3 and P4 = the coefticient for each of the variables
t = time period

¢ = stochastic error term

Hypothesis:
Ho: B =0 The price of housing cannot be affected by the change in the independent variables

H;i: B # O The price of housing can be affected by the change in the independent variables

5.2 Explanation of the Variables

All the variables are shown as annual figures, where one can track the changes in the years from
the beginning of 2005 to the end of 2018. Table 5.2 shows all the variables for Greater Stockholm
and Greater London. The ambition has been to mirror Greater Stockholm in comparison to

Greater London. Moreover, the expected signs are presented in the tables below and they are

13



based on the theories that are used in this study. Here, plus (+) indicates that the relationship
between the dependent variable and the independent variable is positive, and minus (-) indicates
that the relationship is negative. According to the Market Process theory, then the expectation of
this study is that when income, population and regional GDP increases, while the mortgage rate
decreases, this should make for a thriving environment for the entrepreneurs to seek arbitrage.
When referring to the Greater Fool theory, a population growth should mean that also the
numbers of entrepreneurs increases, this then is expected to have a positive correlation to the

housing price.

Table 5.2: Overview of the variables and the expected signs for Greater Stockholm and

Greater London

Variable Description Source Theory Expected sign
APrice_Sthlm/ The change in SCB / ONS, N/A N/A
Lnd price for HM Land

housing Registry
Alncome The change in SCB/ONS Market Process +
_Sthlm/ Lnd total average Theory

income
APopulation The change in SCB/ONS Market Process +
_Sthlm/Lnd population Theory/Greater

Fool Theory

ARegional The change in | SCB/Eurostat | Market Process +
GDP_Sthim regional GDP Theory
/Lnd
AMortgage The change in SCB /Bank of | Market Process -
_rate mortgage rate England Theory
_SWE/UK

5.2.1 Housing Price

For Greater Stockholm, the change in housing price will be the dependent variable. The data has
been collected from Statistics Sweden (SCB), consisting of two data lists. One list observing
prices of detached, semi-detached, terraced houses, and cottages in the Greater Stockholm region.
The other list observing prices of tenant-owned flats in Greater Stockholm. From those two lists

the mean was calculated for all kinds of houses, cottages, and tenant-owned flats. The prices are

14



given in the national currency, which is Swedish kronor. The variable was chosen to observe the

change of housing prices over time.

Likewise, for Greater London, the change in housing price is the dependent variable. The
collected data comes from Office for National Statistics (ONS) and HM Land Registry. The list
includes the average price for detached, semi-detached, terraced houses, and flats, in the Greater
London region. Here, the national currency is Pound sterling. The London housing price was
chosen as a dependent variable, in order to analyze the housing price over time, and to make

comparison with Stockholm’s housing price.

5.2.2 Income

Claussen (2012) writes that disposable income is the strongest explanation for the price increase
in the Swedish housing market. This variable describes the change in the average annual income
from work and income from business activities in Greater Stockholm. The data list was collected
from SCB. Income is one of the most important variables when it comes to examining the

relationship to the price development in the housing market. It is given in Swedish kronor.

For Greater London, the income variable describes the median gross annual earning, and includes
full-time employees’ pay by work. ONS is the source of the data. The currency here is Pound

sterling.

5.2.3 Population

For Greater Stockholm, the data list was divided into two groups, men and women. These two
groups were summed up into one group as a whole population. The gathered data comes from
SCB and describes the number of individuals who reside in Greater Stockholm. According to
SCB (2019), recently there has been a high population growth in Sweden. Furthermore, the data
for Greater London was on a monthly basis, where twelve months was summed up to give annual

figures. Here, the population was also given in the number of individuals, and was collected from

ONS.

5.2.4 Regional GDP
The regional GDP variable, for both Greater Stockholm and Greater London, is gathered from
Eurostat. It is given in national currencies: for Greater Stockholm in Swedish kronor, and for

Greater London in Pound sterling. This variable is given in million units of national currency
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which is on a regional level, and not per capita. For this study, Regional GDP can be relevant to
both changes in population and income. It is possible, e.g., that average income can decrease,

while Regional GDP increases, due to population growth.

5.2.5 Mortgage Rate

Flam (2016) saw interest rate as a fundamental factor, which could play a role in the creation of
housing bubbles. If mortgage interest rates would rise to the same level as before the financial
crisis, then the cost of capital for housing would at least double. Which would mean households

would have problems paying off their debts (Flam 2016).

The variable, mortgage rate in Sweden, was collected on a monthly basis, and included new and
recently agreed mortgages, and outstanding mortgages. They were divided into agreements from
monetary financial institutions, banks, and housing institutions, to households and non-financial
companies. For the use of this study the monthly data was averaged into annual rates, given in

percentage. The data was collected from SCB.

The mortgage rate for United Kingdom was also collected on a monthly basis from Bank of
England, which later on was generated into annual mortgage rates. The United Kingdom
mortgage rate takes into account sterling weighted average interest rate, in time deposits from
households, given in percentage. The weighted average interest rate is the aggregate rate of

interest paid on all debt.
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6. Result

In this section the chosen regression model will be applied, and the result will be presented based

on the variables chosen.

6.1 Significance Level

A critical level has to be decided, when doing hypothesis testing. What this level measures is at
what significant level the null-hypothesis (Ho) can be rejected. This study focuses on the 5%
significance level, with the help of p-value measurement. A p-value under 0.05 is seen as
statistically significant, and indicates that the null-hypothesis can be rejected. On the other hand,
if the p-value is over this value, then the null-hypothesis cannot be rejected (Studenmund 2017,

p.145).

6.2 Regression Result for Greater Stockholm

The first regression studies the changes in housing prices for Greater Stockholm during the
period January 2005 to December 2018. Descriptive statistics is presented in table 6.2a, where the
mean, standard deviation, and the differences between the minimum and maximum values are
lined up for the variables of the study. It can be interpreted that there is a considerable variation
for all the variables, by looking at the minimum and maximum values. The biggest difference in
the minimum and maximum is the changes in housing price, 2,072,500 to 4,810,000 in national
currency. The mean price for Greater Stockholm for the time period that this study focuses on is
3,340,321. This corresponds with the Greater Fool theory that states that during the “fooling”
periods prices are driven up, and are expected to go up in the future. Looking at the differences in
the minimum and maximum for the housing price, comparing with the difference for income, this
may indicate that housing prices are to some degree driven by speculative activities. Furthermore,
the standard deviation is highest in the changes in housing price in comparison with the income
and regional GDP. These three variables are measured in national currency. The mortgage rate in
Sweden went from minimum 2.14% to maximum 5.3%. The population mean for the time period

was 2,110,335.
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Table 6.2a Descriptive statistics for Greater Stockholm

Variable Mean Std. Dev. Min Max
APrice_Sthlm 3340321 868145.2 2072500 4810000
Alncome 313900 33129.14 258800 371900
_Sthlm

APopulation 2110335 147867 1889945 2344124
_Sthlm

ARegional 1159483 205032.6 849341.2 1494213
_GDP_Sthlm

AMortgage 0.0347071 0.0109891 0.0214 0.053
_rate SWE

Source: the authors’ own calculation

The regression for Greater Stockholm has an R-squared that is 0.9630. According to Studenmund
(2017), if the R-squared is close to O there is a failure of the estimated regression. On the other
hand, if the R-squared value is near 1 it shows an overall perfect fit, but an R-squared very near 1
is very likely to not explain the movements of the dependent variable. Therefore, the estimated
regression should be viewed with suspicion. In the case of multiple regression, adjusted R-
squared can also be used so as not to mislead, since adjusted R-squared only increases when
important variables are added (Studenmund 2017, pp.68-70). In this study, the adjusted R-
squared for Greater Stockholm does also show a high value of 0.9465, which indicates that the

variables included in the regression might play an important role.

With a Prob > F of 0.00, it can be stated that at least one of the variables is significant, which can
be concluded with 95% certainty. However, the results in table 6.2b show that each of the
independent variables have a higher p-value than 5%, and therefore do not have a statistical
significance. The income variable is the one with highest p-value of them all, with 83.1%.
Thereafter comes mortgage rate with 44.6%, and population with 36.1%. Regional GDP has the
lowest p-value, which is 6.9%, slightly higher than 5%. In the case for Greater Stockholm, the

null-hypothesis cannot be rejected for any of the variables.

As seen in appendix A, a regression was run for this study, where the regional GDP variable was

dropped. This was due to the high R-squared in the previously mentioned regression.
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Unfortunately, the regression in Appendix A still showed a high R-squared value of 0.9454.
Furthermore, the adjusted R-squared value is 0.9290, which is only 2% lower than the adjusted
R-squared in the first regression where the regional GDP variable was included. Looking at the p-
values, they also showed a value much higher than 5%. This means that they do not show any
statistical significance. So also in this case, the null hypothesis could not be rejected for any of
the variables. This study then chooses to draw the conclusion to stay with the OLS result from the

first regression where all the variables, including the regional GDP, are included.

Table 6.2b: Results of OLS for Greater Stockholm

APrice_Sthlm Coef. Std. Err. t-value p-value
Alncome 4.205945 19.17894 0.22 0.831
_Sthim

APopulation -4.5268 4.707131 -0.96 0.361
_Sthim

ARegional _ 6.429069 3.11097 2.07 0.069
GDP_Sthim

AMortgage - 6497131 8144178 - 0.80 0.446
_rate SWE

Number of obs = 14 | Prob > F = 0.0000 | R-squared = 0.9630 | Adj R-squared = 0.9465

Source: the authors’ own calculation

A correlation matrix is used to see if the variables correlate with each other. According to
Studenmund (2017) there is a problem with multicollinearity if the correlation value is over +/-
0.8. Multicollinearity occurs when two or more variables in the regression model collide with
each other, which undermines the statistical significance of the independent variables. The effects
of the independent variables will then be difficult to distinguish (Studenmund 2017, pp. 239-
240). In table 6.2c the dependent variable, price, strongly correlates with all the independent
variables, except the mortgage rate. Also, the independent variables, income, population, and
regional GDP, are highly correlated with each other due to they all have a value higher than 0.8.
This makes it difficult to accurately estimate the coefficients of the true model, as well as
interpreting the results. However, the mortgage rate for Sweden is below 0.8 and have a negative

correlation with all the other variables.
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Table 6.2¢: Correlation Matrix for Greater Stockholm

APrice Alncome APopulation | ARegional ' AMortgage
_Sthim _Sthim _Sthim GDP_Sthlm | _rate SWE
APrice 1.0000
_Sthim
Alncome 0.9701 1.0000
_Sthim
APopulation 0.9680 0.9953 1.0000
_Sthim
ARegional _ 0.9783 0.9947 0.9953 1.0000
GDP_Sthim
AMortgage -0.7726 - 0.7522 -0.7693 -0.7634 1.0000
_rate SWE

Source: the authors’ own calculation

APrice Sthlm = 4344237 + 4.205945AIncome_Sthlm; + (-4.5268)APopulation Sthlm;

+ 6.429069ARegional GDP_Sthlm, + (-6497131)AMortgage rate SWE;
+te

The equation above shows the actual signs of the regression for Greater Stockholm. The actual
sign illustrates and explains the relationship between the independent variables and the housing
price, which is the dependent variable. The actual signs of the income, regional GDP and
mortgage rate are the same as the expected signs. The only exception was the population variable,

that showed a negative actual sign, which means that they are negatively correlated.

6.3 Regression Result for Greater London

The regression analysis for Greater London studies the change in housing prices during the time
period 2005 to 2018. Table 6.3a shows the descriptive statistics for the region, with mean,
standard deviation, minimum value, and maximum value, for the five variables. For the price,
there is a bigger difference between minimum and maximum value, if compared to the income
and regional GDP. Also, when looking at standard deviation, price has the highest number in
comparison to income and regional GDP. Income has the smallest difference between minimum
and maximum value, and also has the smallest standard deviation. These three variables are all

connected as they all are mentioned in the same national currency. During this time period,
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population had a mean of 8,233,309 people living in the Greater London region, and the
mortgage rate in the United Kingdom ranged from a low of 0.9% to a high of 4.94%.

Table 6.3a: Descriptive statistics for Greater London

Variable Mean Std. Dev. Min Max
APrice Lnd 339970.6 88955.64 235329 480247
Alncome Lnd 34187.86 2380.712 29882 38146
APopulation 8233309 473298.1 7519009 8908081
_Lnd

ARegional 389548.6 68863.24 289834.6 505883.3
GDP_Lnd

AMortgage 0.0273929 0.0137019 0.009 0.0494
_rate UK

Source: the authors’ own calculation

In table 6.3b, the results for the regression model for Greater London shows, through the
common significance level Prob > F, that at least one variable is significant. The result shows a
very high R-squared of 0.9917. The same issue arises here, as in the regression run for Greater
Stockholm, that this regression should be viewed with suspicion due to the very high R-squared.
The adjusted R-squared for Greater London showed a value of 0.9880, which in an econometric

sense means that the independent variables should be included in the regression model.

The table also presents p-values for each variable. Income and regional GDP have low p-values
of 0.7% and 0.0%, which shows statistical significance, and therefore correlate with the housing
price variable. But the population with 13.7%, and mortgage rate with 8.8%, do not have
statistical significance. Therefore, for the income and regional GDP variables the null-hypothesis
can be rejected, while for the population and mortgage rate the null-hypothesis cannot be

rejected.

The surprising find of the data below is that the housing price does not seem to correlate with
population and income. This finding seems to contradict this study’s expectations, based on the
Market Process theory, where for instance an increased population should create more

entrepreneurial discoveries, where arbitrage seeking is pursued. However, the p-value of 0.137
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for the population variable indicates that this negative correlation might not be true. This means
that the p-value indicates that the Market Process theory has the probability of being correct.
Also, the income variable shows an unexpected minus value, and the low p-value of 0.007
indicates that the actual value probably is correct. This result seems to contradict the view of this
study, where the Market Process theory sees entrepreneurship increasing when the income

increases. The result indicates the opposite.

As seen in Appendix B, another regression for Greater London was run without the regional GDP
variable. The R-squared is 0.8935, which is considerably lower than in the first regression where
the regional GDP was included. Also, the adjusted R-squared showed a value of 0.8615, which is
also much lower than in the first regression. Moreover, the p-values for income and mortgage rate
are higher than 5%, which indicates that there are no statistical significance and that the null
hypothesis cannot be rejected. While for the population variable the p-value is below 5%, which
shows a statistical significance. Then the null hypothesis can be rejected for this variable. This
study will choose to focus on the first regression run where the regional GDP was included,

where two variables showed statistical significance.

Table 6.3b: Results of OLS for Greater London

APrice_Lnd Coef. Std. Err. t-value p-value
Alncome_Lnd -14.74388 4.280144 -3.44 0.007
APopulation - 0.0746502 0.0456869 -1.63 0.137
_Lnd

ARegional _ 2.042886 0.1977974 10.33 0.000
GDP_Lnd

AMortgage - 1140632 597151.3 -1.91 0.088
_rate UK

Number of obs = 14 | Prob > F = 0.0000 | R-squared = 0.9917 | Adj R-squared = 0.9880

Source: the authors’ own calculation

In the correlation matrix for Greater London the numbers show a problem with multicollinearity,
for all the variables. The income, population and regional GDP variables ranges from 0.8559 to
0.9805, and the mortgage rate have a range between -0.8447 and -0.9336. This means that the

mortgage rate has a negative correlation with all the other variables. For example, when the
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mortgage rate decreases the other variables will increase, and the opposite will also be true. For

the other variables, they tend to follow each other. For example, when income increases the

housing prices also increases, and so on.

Table 6.3c: Correlation Matrix for Greater London

APrice Lnd | Alncome APopulation | ARegional | AMortgage
_Lnd _Lnd GDP_Lnd _rate UK
APrice Lnd 1.0000
Alncome 0.8559 1.0000
_Lnd
APopulation 0.9304 0.9634 1.0000
_Lnd
ARegional _ 0.9805 0.9329 0.9762 1.0000
GDP_Lnd
AMortgage - 0.8447 - 0.8978 - 0.9336 - 0.8815 1.0000
_rate UK

Source: the authors’ own calculation

APrice_Lnd = 694092.7 + (-14.74388)Alncome_Lnd; + (-0.0746502)APopulation Lnd;
+2.042886ARegional GDP Lnd; + (-1140632)AMortgage rate UK+ ¢

Above, the equation shows the actual signs of the regression for Greater London. The actual signs
of the regional GDP and mortgage rate are the same as the expected signs. However, for the
income and population variables, the regression produced negative actual signs, and not the
expected plus signs. The negative signs indicate that there is a negative correlation between the

independent variables and the housing price.
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7. Analysis

This section will analyze the results that have been presented previously, based on the study’s

theories.

It is important to point out that all the regressions run for both cities give the result of a very high
R-squared. This study cannot prove causality between the variables, because of flaws in the
model due to the mentioned high R-squared, and also high p-values for certain variables. It is
possible that one or two of the independent variables cause a spurious correlation, where there is
a strong relationship between two or more variables, but without any causation. This study only
included a few variables, which all played important roles for the regressions, and it was
therefore difficult to exclude any variables. Regional GDP was excluded from regressions made
on Greater Stockholm and Greater London, when there was a belief that this variable was the one
mostly correlated with both income and population. Still, those regressions produced very high
R-squared, which led to the conclusion that it was better to keep all the variables in order to give
a richer view of both cities. When excluding regional GDP from the regressions, the R-squared
for Greater London decreased with more than 10%, which is a big difference. However, for
Greater Stockholm, the R-squared value decreased with about 2%. In the case for both cities, in
the regressions without regional GDP, the p-values showed much higher value than 5% for all
variables, except the population variable for Greater London. The adjusted R-squared for both
cities was very close to 1, which could show that the variables chosen are relevant to this study,
but on the other hand it might give a misleading measurement and show an overvalued adjusted
R-squared. No matter how suspicious one should be about the results, conclusions will be made

based on the theories.

When looking at Greater Stockholm, the independent variables show no statistical significance,
which means that any change in these variables do not truly affect the price of housing.
According to the Market Process theory, entrepreneurial discovery is about profit-seeking in
economic action (Ikeda 1990). This could mean that the entrepreneurs do not see the independent
variables as very important, in relation to the housing price. The same connection can be made
for the variables mortgage rate and population, for Greater London, which did not show any
statistical significance. Based on this, when the entrepreneur is engaging in profit-seeking
activities, the theory indicates that the housing market might be in disequilibrium. As Ikeda

(1990) points out, competition only takes place at the time before equilibrium is achieved.
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However, the two variables for Greater London, income and regional GDP, did show statistical
significance. This means that a change in these two independent variables seem to have an effect
on the housing price. In this case, another interpretation made on the basis of the Market Process
theory is that these two variables may play a more important role than the entrepreneur’s actions.
It is important to note that this study cannot for certain prove, and does not claim, that the market
is in fact in disequilibrium or direction toward equilibrium, and only focuses on the price

development on the housing market.

For the variables population and income, the actual signs of the coefficients point in different
directions depending on which city is observed. For both Greater Stockholm and Greater London,
the empirical data result for population gave a negative effect on the housing price. Which
suggests that if the population would decrease then the housing price would increase, and vice
versa. This finding seems to contradict expectations based on the Market Process theory, where
an increased population could give a higher amount of entrepreneurial discoveries, that leads to
arbitrage seeking. However, the p-value is high, which would mean that the actual sign of the
coefficient could be wrong. Also, when looking at the income for Greater London, this variable
shows a negative effect on housing price, and the p-value is low, which means this actual sign is
probably correct. In accordance with the Market Process theory, this finding is the most
unexpected. This would suggest that when the income decreases, the arbitrage activities would

increase.

Gerdesmeier, Lenar¢i¢ and Roffia (2012) writes that disposable income is one of the variables
that can explain well the development of house prices. However, for Greater Stockholm, the data
suggests that income is not a variable that affects housing price, as the null hypothesis cannot be
rejected. While for Greater London, the null hypothesis can be rejected for the income, and

therefore income seems to have an effect on housing price.

Statens bostadskreditndmnd (2010) reported that Sweden was experiencing a housing bubble in
2010, and was estimated to be above the fundamental value. As the housing price development is
constantly positive for Greater Stockholm as well as for Greater London, throughout the study’s
observed time period, it is reasonable to assume that there has been at least one “fooling” period,
which is an important foundation in the Greater Fool theory (Santoni 1987). In addition to this,

Kennedy and Andersen (1994) claim in their study that people are drawn to profit opportunities,
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and that speculative activities are related to cycles of changes in house prices. They also showed

that, in relation to house prices, expectations are important.

In this study’s findings, one thing that stands out is that the changes in housing price has the
biggest difference in the minimum and maximum values for both cities. This corresponds with
the Greater Fool theory that states that prices are driven up, and are expected to go up in the
future. Camerer (1997) brings up the strategy of this theory, which is based on bets being made
on the assumption that asset prices will keep rising. This is due to people making profits by
buying overvalued houses and flats, which leads to an even greater fool buying the asset later to
an even higher price. From the view of the theory, this constant positive price development in this
study’s descriptive statistics for both cities can lead to a housing bubble, and leave the individual

entrepreneur vulnerable to unnecessary risk.

Barot and Yang (2002) points out that interest rates have a stronger effect on housing price in
Sweden, than in the United Kingdom. According to the empirical data, this statement may be
proven incorrect, as for both Greater Stockholm and Greater London, the null hypothesis cannot
be rejected. This indicates that the change in mortgage rate is not likely to affect housing price, in

neither of the cities.
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8. Conclusion

In this section, the conclusions will be presented based on the empirical results.

Several conclusions can be made from the findings of this study. The first conclusion is with
regards to the R-squared values being very close to 1 for both Greater Stockholm and Greater
London. There is a spurious result where all the variables seem to fit the model too well, while
there could be another factor affecting the changes in both the dependent and the independent
variables. The second conclusion made on this study is that there are clear similarities and
differences between these two cities. One similarity between Greater Stockholm and Greater
London is that the variables population and mortgage rate showed no statistical significance. The
difference is that income and regional GDP showed statistical significance for Greater London,
but not for Greater Stockholm. Unfortunately, the results based on the regressions are not
statistically strong. Therefore, these results and the conclusions below should be viewed with

caution.

The change in the independent variables seems not to be of great importance for the housing
price development for Greater Stockholm, due to that the null hypothesis could not be rejected.
Also for Greater London, the null hypothesis could not be rejected for the population and
mortgage rate variables. This suggests that the entrepreneurs play an important role on the
housing market, and that they are arbitrage seeking, in accordance with the Market Process
theory. Another view on the result, of the population variable for both cities, is that individuals
may be willing to take unnecessary risks and stay vulnerable, by purchasing overvalued houses
and flats. This is corresponding to the Greater Fool theory, and implies that if entrepreneurs do
not profit when selling the house or flat in the future to a higher price they might turn into fools

who lose money.

On the other hand, the change in two of the independent variables, income and regional GDP, are
seemingly of importance for the housing price development for Greater London. Connecting this
to the Market Process theory, these two variables point towards that the entrepreneurs do not only
act upon discoveries related to arbitrage seeking, but also that the individuals take into

consideration their own incomes, as well as the financial state of the region.
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8.1 Future Studies

During this study, only a few variables were taken into account, as to limit and focus the study on
entrepreneurial activities and price development. Future studies could benefit by observing other
variables, such as household debt, household expenditure, unemployment rate, and the supply of
housing. Financial assets could also be considered as a variable, where capital, such as company
shares and other securities, would be included in relation to speculation. These types of variables
could be interesting to explore, when looking at how Stockholm’s or London’s housing price
have developed in comparison to the country in which the city is located. Also, a future study
could look at houses and flats for rent, as this study does not include prices for the rental side of
the housing market. Finally, it could also be interesting to investigate more precisely the number

of buyers in different cities, purchasing housing with speculative intent.
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Appendix

Appendix A: Results of OLS for Greater Stockholm without Regional GDP

APrice_Sthlm Coef. Std. Err. t-value p-value
Alncome 21.69855 19.8257 1.09 0.299
_Sthlm

APopulation 0.2621441 4.719928 0.06 0.957
_Sthlm

AMortgage - 7632316 9360628 -0.82 0.434
_rate SWE

Number of obs = 14 | Prob > F = 0.0000 | R-squared = 0.9454 | Adj R-squared = 0.9290

Source: the authors’ own calculation

Appendix B: Results of OLS for Greater London without Regional GDP

APrice Lnd Coef. Std. Err. t-value p-value
Alncome_Lnd -21.27637 14.39715 -1.48 0.170
APopulation 0.3121102 0.0890145 3.51 0.006
_Lnd

AMortgage 1262628 1870406 0.68 0.515
_rate UK

Number of obs = 14 | Prob > F = 0.0000 | R-squared = 0.8935 | Adj R-squared = 0.8615

Source: the authors’ own calculation
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