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Abstract 
The real estate market has been of great interest since the rise in home foreclosures in 
US, which started in the late 2006. The purpose of this thesis is to examine a possible 
relationship between the factors presented in DiPasquale and Wheaton’s (1996) model 
which explains the market linkages between the property market and asset market, and 
the Swedish real estate companies listed on the Swedish stock market OMX. The real 
estate stock market is, divided in to groups of 3, which represented the dependent 
variable. The repo rate, CPI, expected inflation, macro index, disposable income, GDP 
and a real estate price index are the explanatory variables. Stockholm Stock Market All-
Share Index (OMXSPI) is also included as a possible explanatory variable.  

The main findings in most of the estimations for the groups and years, is that the 
OMXSPI is of significance at the 10 percent level. The other variables did not show any 
significant result based on the 10 percent significance level,  

According to the results it seems like the volatility has increased over time in the real 
estate stock market with respect to the OMXSPI. That is; the risk has increased 
significantly from the period 1996-1999 to the later periods.   
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1 Introduction and Research Problem 
The crisis in the US subprime mortgage market has been a major impacting factor for 
the volatility on the world markets that has been going on during 2007. Loans have been 
given to people with poor credit records, risking being unable to pay back. This is a 
serious issue for the American economy, and a possible recession is likely to send shock 
waves around the world. During the fall, one of the hottest topics has been the real 
estate market and Sweden is no exception. News concerning the Swedish, the American 
and other European housing markets has been in the papers more or less every day. As 
the world has become more interrelated, information flows faster and affects not only 
the home market but also foreign markets.  

The Swedish economy is connected to the real estate market because of its size. This 
also means that what happens on the Swedish real estate market affects the stability of 
the country as well as the interest rate. For many people, buying a house is their greatest 
investment and also probably the most important one. So when there are disturbances in 
this market, it may have substantial consequences for the economy as a whole, as well 
as for the individual. 

According to DiPasquale and Wheaton (1996), the amount of real estate stock is 
determined on an asset market. They show the linkage from the asset market to the 
property market. The linkage depends on a couple of variables, which will be presented 
in this thesis. These variables will also be measured against the real estate companies on 
the stock market to see if the same applies there. Two of the most noticed topics this fall 
is what will be dealt with in this thesis: the real estate market and the stock market. The 
Swedish stock market has fluctuated a lot so it is interesting to see if real estate 
companies on the stock market have done the same.  

 

1.1 Purpose 
The purpose of this paper is to examine if there is a relationship between the 
macroeconomic factors presented in DiPasquale and Wheaton’s (1996) model which 
explains the market linkages between the asset market and the property market in Real 
Estate, with the help of macroeconomic factors, and the stock market returns among the 
major actors in the Swedish real estate market listed on the Stockholm Exchange. 

 

1.2 Disposition of the thesis 
The disposition of the thesis is as follows. First a background describing financial crisis 
and the Swedish real estate market will be given, and then a theory section follows with 
figures and tables to give a better understanding of what is actually being measured. 
Section four explains the examined variables which are analysed in section five and 
finally the results are linked together in a conclusion and suggested further studies. 
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2 Bubbles and Crises – A Background 
In order to describe how financial crises occur and the effects of disturbances in the 
financial system, the following chapter discusses historical crashes and crises.   

”If the reason that the price is high today is only because investors believe 
that the selling price will be high tomorrow – when “fundamental” factors 
do not seem to justify such a price – then a bubble exists.” 
           Stiglitz (1990, p 13)  

Financial price bubbles mean that asset prices increase to unsustainable levels during a 
period of time. It can be defined as the difference between the marketprice and the 
fundamental price. One needs to know the fundamental value in order to know if an 
asset is correctly valued. A Swedish stockvalue, is based on the company’s long-term 
profits and the markets demand for returns, but other factors should also be included, 
like the business-cycle. The prices that might cause worries are those that are totally 
inconsistent with the fundamental value. This is when investors are willing to buy an 
asset at a high price today, with the expectation that prices will continue to increase for 
as long as they will hold the asset. The fact that other people also will suffer if a bubble 
bursts is one reason why people invest in them this is sometimes called 
“flockmentality”. Another example of flockmentality is when people start to act as 
others do. That is they do not make their decision base upon their own belifs, but rather 
move with the crowd,which might consolidate irrational actions. (Dillén and Sellin 
2003).  

According to Dillén and Sellin (2003), bubbles gives a quick increase in the value of an 
asset, that exceeds the fundamental value. If this continues, it implies that after a while 
the bubble will be the dominant part of the price. Bubbles are not created for all type of 
assets. They have to fullfill a need, create a future benefit and be a scarce resource 
(Eriksson 1998). Therefore bubbles do not occur in assets that have a natural price limit 
or have a limited time span (Dillén and Sellin 2003). 

Even though financial crises are not hard to find in history, it is difficult to find one 
common definition of what a financial crisis really is and how it affects the rest of the 
economy. According to Bäckström (1998) there are some different views, he brings up 
three of them where the first is the monetarist view that points to the role of money 
supply. Monetarists do not regard sharp turns in asset prices as indicators of financial 
crisis, as long as this does not affect money supply. The second view suggests that a 
financial crisis can be a sharp correction of asset prices, bankruptcy in financial and 
non-financial companies, currency crisis or all of the above. The third one has yet 
another way of viewing this and uses asymmetric information and financial markets as a 
starting point. When banks are disturbed in their work on handling asymmetric 
information, something they are normally good at, there is a financial crisis.  

Bäckström (1998) tries to explain how a typical crisis takes place. According to his 
study, the common thing is that a boom has led the economy to overheat, and created a 
trade deficit. This deficit has often been made worse by rising inflation or an 
appreciating exchange rate. The financial vulnerability has come after financial 
deregulations of the credit markets. Credit expansion has coincided with growing asset 
values and this has also increased demand. With a regulated market the supply of credit 
is regulated, with a deregulated market, the households (and companies) are more free 
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to consume as they like. Real assets that were not regarded as liquid assets before, now 
becomes subject to loans, and credit expansion ensues.  

Kindleberger (1996) writes that the start of a crisis is when something happens that 
changes the economic outlook; new profit opportunities arise and people act irrational 
in trying to exploit the profits. When people realize that they have acted irrational, there 
is a rush to reverse this, and panic is a fact. According to Kindleberger, in mania (the 
scenario explained in the previous sentences) people go from money to assets. In panic 
the opposite takes place from assets to money, with a crash in the price of the subject of 
the mania, could be houses, land, stocks, and bonds.  

 

2.1 Tulipmania 
According to Kindleberger (1996), the Tulipmania in 1636-37 was about the great 
increase in the price of tulip bulbs. An increase in the demand for bulbs began in 
September 1636, when the aristocrats were looking for the new breeds of beautiful and 
rare tulips as they were seen as a symbol of prestige and power. When the middle class 
businessmen realized this profit opportunity, they began to sell these “futures” of bulbs 
not yet planted. Therefore, the bidding in November 1636 to January 1637 was done 
without any tulips to show, and the price for a single bulb was blown out of proportion. 
There was no bank credit at that time, so down-payments were made in kind. Examples 
of down-payments were tracts of land, houses, furniture and paintings. The Tulipmania 
affected the Real Estate market, and ended with the Dutch economy slowing down in 
the 1640s. This crisis is a good example and also the first one of how interlinked 
markets are, the Tulipmania shows that the fact that a real estate crisis can start in any 
market and spread.  

 

2.2 The stock market crashes in New York and their effect on real 
estate 
The Stock market crash in New York 1929 had significant effects on real estate, which 
is a hot subject for speculation. Kindleberger (1996) writes about Homer Hoyt and 
Hoyt’s interest in real estate. Hoyt’s uses the following quote from a Chicago Tribune 
editorial of April 1890: 

“In the ruin of all collapsed booms is to be found the work of men who bought property 
at prices they knew perfectly well were fictitious, but who were willing to pay such 
prices simply because they knew that some still greater fool could be depended on to 
take the property off their hands and leave them with a profit” 

             (Kindleberger 1996, p 102) 

In a stock market collapse, shareholders know that they are in trouble, speculators in 
real estate do not feel that way because they have real assets not just a piece of paper. 
But the downturn leads to decreasing demand for real estate at the same time as taxes 
and interest on loans continue. Eventually the real estate investor realizes this and along 
with him/her the bank. In Chicago in 1933, 163 out of 200 banks had to suspend 
payments. Between 1930 and 1933, real-estate loans in the US were the largest single 
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element in the failure of 4 800 banks. The New York stock-market crash of October 
1987 was cleared up with the help of monetary authorities putting money into the 
banking system. But what happened on the real estate market was a longer process. 
Construction slowed down and the number of empty office buildings rose sharply 
(Kindleberger 1996). 

 

2.3 The savings and loan crisis in the US  
The “Savings & Loan Associations” and “mutual savings banks” (thrifts), was for a 
long time entangled in regulations concerning loans. To be competitive with the popular 
“money market mutual funds” the thrifts began to borrow at market rate in the middle of 
the 1970s. At the same time their loans were tied to the fixed rate. This meant that the 
thrift had a maturity gap; they lost money when the rates increased. The rate sensitivity 
also increased because of the large volume of private real estate mortgages that was sold 
as bonds with the mortgages as securities. This meant that the risk was moved from the 
banks. But it is only partly true; real estate mortgages did not have to be adjusted to the 
market value, and were hence not affected by increased rates. This was in contrast to the 
bonds, which had to be adjusted. The thrifts had bought a lot of those with the money 
the real estate mortgages gave them. The total loss in the American savings and loan 
associations was two thirds caused by mismatches in the duration between assets and 
debts, rate risk and not by credit losses (Lybeck 1992, Chapter 5). 

 

2.4 Japanese real estate  
The Japanese economy boomed in the late 1950s and 1960s. The real estate market 
followed. A price index starting at 100 in 1955 ended at a peak of 20 600 in 1989. This 
land bubble made the value of land in Tokyo exceed the value of land in California (the 
state is bigger then the whole of Japan). The bubble was triggered by the reduction of 
the discount rate made by the Bank of Japan. This was a result of pressure from other 
member countries of G-7. When the crash came in 1990, real-estate prices flattened 
when the Nikkei index dropped, and later the prices began to go down. But prices were 
still relatively high. The impacts on financial institutions were major, bad loans of 
Japanese banks and financial institutions constituting of several hundred billion dollars 
were made (Kindleberger 1996).  

 

2.5 The Swedish real estate crisis 1990 
The underlying reason for the real estate crisis was a bubble created by simultaneous 
increases in the supply and demand of capital and credit. On the supply side the most 
important factors were the deregulation of the financial sector in 1985 along with 
expansionary monetary and financial policies during the 1980’s. The demand side was 
also stimulated by deregulations, and demand for credit was high because of the boom. 
The increased competition among financial actors meant that instead of minimizing 
risks they were looking to gain market shares. A large part of the banks lending was 
financed by the international inter-bank market, which ensued increased currency risk 
(Kokko 1999). 
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The increase of private debt was a reaction to the strong economic conditions. The 
lasting boom started with the devaluation at the beginning of the 80’s. Despite large 
investments both home and abroad, several leading export companies had problems 
with their surplus liquidity. Investments in commercial real estate and financial 
placements contributed to increasing the asset prices. The high demand led to high 
inflation. Fixed interest rate in combination with increased costs eventually destroyed 
the industry’s ability to compete, and deflated the bubble (Kokko 1999). The real 
interest rate continued to decrease during the second half of 1980; this led to a decrease 
in savings by the households (Bäckström 1998). 

 

2.5.1 The crash on the Swedish market 

According to Kokko (1999) there are four steps in the Swedish financial crisis in the 
1990s. It began with the collapse of the asset market. Real estate prices had increased 
during the last 15 years, and reached a peak in 1989. The ensuing five years meant a 
decrease of the prices by 75% and three fourths of the real estate companies on the 
Stockholm stock market either went bankrupt or had to be reorganized. At the same 
time, the bubble on the stock market burst.  

Next phase was a deep crisis on the financial market. Three large banks: Nordbanken, 
Första Sparbanken and Gota Bank went bankrupt, while the two largest banks SE-
Banken and Handelsbanken saw their stock prices fall by 80%, this due to great credit 
losses from bad loans (Kokko 1999). 

On September 25, 1990, the financial corporation “Nyckeln” announced that they were 
speculating a credit loss of 250 million Swedish kronor. After these news, the public 
and the banks did not want to invest in them. Nyckeln, Gamlestaden, Independent, and 
other financial corporations got in to liquidity crises and the credit losses grew fast. Two 
thirds of the financial companies vanished from the market, some went bankrupt others 
wind down their businesses during the ensuing years. There were several reasons why 
the value increase on the asset markets was wearing off, among others was the fact that 
the overheated economy had created a cost crisis and with the fixed currency rate, the 
export industry’s ability to compete had decreased. Another reason was that the Iraqi 
invasion in Kuwait had caused a deep fall on the stock market in many countires in 
August 1990. With a recession at hand and the real estate prices decreased even more 
because of increases in interest rates, the banks were also included in the crisis. The 
situation was worsened by the tax reform in 1991, which made it more expensive to 
borrow money, which further decreased asset prices (Kokko 1999).  

The third phase was a currency crisis; the Swedish Central Bank had to let the currency 
float in 1992. The ensuing months, the Swedish krona devaluated against the US dollar 
by 40 percent (Kokko 1999). 

The fourth phase involved a real crisis and state financial crisis. Tighter credit policies 
followed the bank crisis and that meant higher rates and demand for security. At the 
same time the collapse of wealth led to decreased private consumption and lowered 
willingness to invest. Demand decreased on the Swedish market. The devaluation was 
not enough to encourage demand and the open unemployment increased from 1.1 
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percent in June 1990 to 9 percent three years later. GDP altogether dropped with six 
percent during the course of three years, 1990-1993 (Kokko 1999) 

Jonung and Hagberg (2005) write that the crisis in Sweden in the 1990s is unique in a 
historical perspective. It was unusually deep and prolonged and it occurred after a long 
period of peacetime and growth, so long that policymakers and the public thought that a 
deep depression could not happen again. According to them, the fact that the crisis came 
as a surprise probably contributed to making it so costly.  

 

2.6 The Asian crisis 
Kokko (1999) argue that the Asia crisis had the same phases as the Swedish crisis. The 
Asian tiger economies where hit with a financial collapse in 1997. It was preceded by 
speculations about bubbles on the stock market and the real estate market. The growth 
rate increased in the beginning of the 1980’s. The stock market prices began to increase 
quickly a few years later. In South Korea and Taiwan, the peak was reached at the end 
of the 80’s but in the other countries the prices continued to rise.  

As in Sweden, real estate and market portfolios were financed well above their market 
values. The high demand along with the increase in wealth led to higher production 
costs. The number of real estate and financial companies grew fast and businesses were 
financed by borrowed money (Kokko 1999). 

In the export industry, the increase in productivity could not keep up with the increases 
in costs therefore its ability to compete diminished. The development of the currency 
exchange rates did not make the situation any better. Several countries had pegged their 
currencies to the dollar, which began to appreciate in the middle of the 1990’s. In 
countries with fixed rates, the currencies remained strong because of inflows of foreign 
capital. But these inflows were built on expectations of high growth and high return. 
These expectations proved to be to optimistic and as in Sweden the bubble eventually 
burst. In Bangkok the stock prices were halved from peaks in 1993–94 to 1996. As 
prices fell, both lenders and borrowers went into default. The borrowers did not have 
enough cash flow to pay for the interest rates and the lenders realized that their 
securities were worth less than expected. The financial sector became vulnerable and 
when the foreign investors realized that they were not getting the expected return, the 
situation became crucial. Thailand was the first country to have a currency crisis. 
Falling real estate prices led several financial companies into so severe problems that 
the authorities had to help to increase the companies’ capital. The increases in costs and 
the appreciation of the currency led the export to a halt. Foreign investors withdrew 
their capital (Kokko 1999).  

In June 1997 the Thai Baht had to be let floating. It quickly depreciated and it worsened 
the financial crisis. Given the increased risk for credit loss, lenders began to investigate 
the rest of the region, it was quickly established that the other South East Asian 
countries had a lot in common with Thailand, and the crisis spread. Simultaneous 
increases in the supply and demand for capital contributed to the fast increases in asset 
prices. The deregulation was an important factor for the increase in the supply of credit 
and even more extensive in the Asian economies. Also export led growth and more 
openness became more popular in the 1980’s compared to the import substitution 
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strategy previously used. Most countries devalued their currency and an inflow of 
foreign capital was promoted. When confidence in the market decreased, the problem of 
refinancing the foreign debts was what started the crisis (Kokko 1999). 

The peak on several of the regions stock markets was reached already 1993–94. The 
real estate market showed signs of excess supply at the same time, but the crisis did not 
come until 1996. Prices fell on the asset markets, which contributed to making the 
banks and financial institutes vulnerable. One reason why the crisis was not immediate 
was the lack of transparency in Asian companies. It came as a surprise, since people 
were not aware of how indebted a lot of companies were and how large the short-term 
debts were. To a large extent, the short-term loans were financing the long-term 
investments. A lot of the investors seem to have undermined the investment risks in the 
region and saw the connection between people in power and business interests as a sort 
of “loan guarantee”. These implicit guarantees, lack of transparency and weak bank 
inspections are according to several observers the main contributors to the Asian crisis. 
(Kokko 1999) 

Overvalued asset prices as a consequence of a credit giving boom, contributed to this 
but other factors also played an important role. The combination of fixed currency rates, 
relativly low foreign interest rates. and implicit state garantuees, led to an inflow of 
foreign capital, which when the crisis hit was followed by an outflow of foreign capital. 
(Dillén and Sellin 2003). 

 

2.7 Subprime mortgage 
For over a year, a hot topic has been the subprime mortgage market in the US. This can 
be seen as the most recent crisis concerning real estate. 

Subprime mortgages are loans made to borrowers who are perceived to have high credit 
risk, often due to bad credit history, hence the loans are generally considered more 
risky. To compensate for the credit risk, the lenders tend to charge higher fees and 
interest rates than prime mortgage loans and it is also likely that the loan will have a 
pre-payment penalty (Laderman 2001). The subprime mortgages often have a low rate 
the first couple of years. After that, the market rate is used with a markup to compensate 
the credit institution for the higher risk they have taken (Nyberg 2007). 

Even though subprime mortgages appeared on the financial market more than two 
decades ago, they did not begin to expand significantly until the mid-1990s. The 
expansion included the development of credit scoring that made it easier for lenders to 
assess, and price risks. Deregulations made it possible to repack the credits into 
derivatives, and resell to a legal unit that financed the loans by selling bonds. This was 
done in order to achieve greater access to capital markets, lowered transaction costs, and 
allowed risk to be shared more widely (Bernanke 2007). The bonds were given different 
status for payment, and the highest prioritized bonds got high ratings, even if the 
underlying loans were of high risk. Through this mechanism, a lot of debt can be 
achieved, that can have subprime risk in the structure. When the prices of houses 
increased, competition among mortgage institutes did as well. They pushed their 
lending marginal and even lowered security in some cases. So when the Federal Reserve 
Bank in the US increased the interest rate from 1 percent to 5.25 percent between 2004 
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and 2006, the costs of the household’s loans increased as well and the cost for people 
with subprime mortgages became significantly higher (Nyberg 2007).  

Subprime mortgage lending has grown tremendously in recent years, both in terms of 
dollars and in terms of the share of total mortgage originations. Subprime mortgage 
originations grew from $35 billion in 1994 to $140 billion in 2000, indicating an 
average annual growth rate of 26%. Similarly, subprime originations as a share of total 
mortgage originations grew from 5% in 1994 to 13.4% in 2000 (Laderman 2001). In 
Table 2.1 statistics for 2006 is presented. It can be shown that the number of households 
with payment problems in the US has grown more in the subprime market than the 
prime market.   

Table 2.1 US households with payment problems (percent) 

US households with payment problems (percent) 
  Total Subprime Prime 

Mar-06 4.4 % 11.4 % 2.3 % 

Jun-06 4.4 % 11.8 % 2.3 % 

Sep-06 4.7 % 12.6 % 2.4 % 

Dec-06 4.9 % 13.2 % 2.5 % 
Source: The Swedish Central Bank       See e-source I 
 

2.8 Summary of the crises by the Mundell Fleming model  
Along with the globalization, countries and their economies have become more 
interrelated. Many economies are linked together through trade and finance, which 
increases an economy’s sensitivity of influences from other economies.  

Much of the published material about the crises draws conclusions with the historical 
crises as a reference. This is done without considering the different regimes of which 
the different crises run from. In order to analyze how regimes with fixed or flexible 
exchange rate are affected under different policy interventions, The Mundell Fleming 
model is a widely used tool, which adapts the IS-LM model to an open economy with 
perfect capital mobility (Dornbusch et al 2004). 

Both Sweden and the Asian countries had a fixed exchange rate and free capital 
mobility when the crises started. According to the Mundell Fleming model, any attempt 
of monetary policy is inefficient during such a regime. The reason is that any interest 
discrepancy will start an infinite capital flow, and the central bank has to intervene to 
keep the exchange rate at the fixed level (Dornbusch et al 2004).  

Consider a monetary expansion in fig 2.1 starting at equilibrium at point E. LM shifts 
out to LM1 that moves the economy to E1. At this point there is a pressure on the 
exchange rate to depreciate caused by a large payment deficit, which forces the central 
bank to intervene. Hence the central bank buys domestic currency for foreign currency, 
which causes domestic money supply to decrease. Therefore LM1 shifts back towards 
the initial LM schedule (Dornbusch et al 2004).  
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Fig 2.1 Monetary expansion under fixed exchange rate and perfect capital mobility 

 
Source: Dornbusch et al (2004) Macroeconomics. p. 319     Fig 2.1 

The pressure on the currency became untenable in both Sweden and Asia. After a series 
happenings and several attempts to save the economy by expansionary monetary policy, 
Sweden had to let their currency float in 1992. Thailand was forced to do the same in 
1997. The subprime crisis that the US face today, origins on the other hand from a 
floating exchange rate and free capital mobility and should therefore be analyzed from 
these perspectives. As shown in fig 2.1, monetary policy is useless under fixed 
exchange rate but is instead very effective under a floating exchange rate. This is shown 
in fig 2.2. A monetary expansion, i.e. an increase in the money supply (assumed that 
prices are fixed) LM shifts down to LM1. Capital will start to flow out because the 
interest rate is below the world level, which will lead to a depreciation of the exchange 
rate. As a consequence the import prices will increase and hence increase the demand 
for domestic goods. This shifts the IS schedule to the right until goods- and money 
market equilibrium is restored. In this regime the economy is self regulated in the long 
run and will end up at E2 (Dornbusch et al 2004).  

Fig 2.2 Monetary expansion under floating exchange rate and perfect capital 
mobility. 

 
Source: Dornbusch et al (2004) Macroeconomics. p. 325     Fig 2.2 
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2.8.1 Can it happen in Sweden? 

House loans connected to the subprime market are only 0.5 percent in Sweden. Focus in 
Sweden is on the ability of the loan taker to repay loans. The Swedish banks have only 
had limited exposure to the US subprime mortgages. The risks are the possible negative 
effects that the financial worry might have on the market and the economic cycle. The 
volatility on the market makes all exposure to risk areas (like the subprime market) a 
potential liquidity problem. This happened to some European banks like the British 
mortgage bank Northern Rock and the German bank IKB who both needed help to 
salvage their liquidity. The market has been very sensitive when it comes to credit 
problems, and this has made it hard for banks and other financial actors to finance 
themselves on the market. Because the market act fast and is sensitive when it comes to 
increasing risks, the price effect can be huge, and in a lot of the cases they probably 
overrate the real risk (Swedish Financial Supervisory Authority 2007).  

 

2.9 The current Swedish real estate market 
In order to measure the effects on the stock market, a description of how the real estate 
market works in Sweden is necessary. The variables affecting the stocks return are the 
quantity, price of capital and interest rate. 

Q  Pc  r  =  Return             Eq 2.1 

 

2.9.1 A quantitative description of the property stands (Q) 

To make this description more clear and show how the real estate market is 
disseminated over a wide field of applications, Figure 2.3 demonstrates its division into 
several sub markets. The distribution is made according to the definitions by the 
Swedish law 2007 (also following Statistics Sweden and the National tax board’s 
definitions). In this paper the “special group” has been renamed to “public real estate”. 
The electrical generating unit and earth-excavated units have been omitted because they 
have no relevance for the study. This figure gives a good insight of the substantial 
impact of real estate markets on the economy.  

Fig 2.3 Division of the Swedish real estate market 

 
Source: Made by authors           Fig 2.3 
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Starting from the left in figure 2.3, a first distinction is made for multi-dwelling and 
commercial buildings, which is divided into publicly and privately owned. Multi-
dwelling and commercial buildings are primarily used as housing for at least three 
families, shops, offices, department stores, hotels, restaurants, course centers, kiosks 
and parking garages. The total stock 2006 was 126 099 where the major part, about 50 
% was mainly residential buildings. Figure 2.4 shows the division of the components, 
the numbers shown are the actual numbers. 
 
Fig 2.4 Multi-dwelling and commercial buildings 

Multi-Dwelling and Commercial buildings

3568 5470

8569

21837

23323

63332

Hotel- or restaurant buildings

Sites

Other type of  building*

Residential- and non-residential
buildings

Mainly non-residential buildings

Mainly residential buildings

 
Source: Made by authors, based on Statistics Sweden, see e-source D. 
                 
The second division is conventional dwellings, which is divided into tenant-ownership 
and owner-occupied. Conventional dwellings are homes for one or two families i.e. 
villas, linked buildings, row buildings and seasonal and secondary used buildings. This 
type of stock comprises most of the real estate market, about 2.2 millions of the market, 
with almost 60 percent in detached settlement for 1-2 families.  
Fig 2.5 Conventional dwellings 
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Source: Made by authors, based on Statistics Sweden, see e-source D. 
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Public real estate includes many different buildings, from school buildings to nursing 
institutions. This stock is according to the Swedish real estate tax law chapter 3, 2-4 §§ 
exempt from tax. This is shown in figure 2.6. 
 
Fig 2.6 Public real estate 

Public Real Estate
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5922
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9040
9612
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Source: Made by authors, based on Statistics Sweden, see e-source D. 
 
Industrial real estates are all buildings, except power plants, that are established for 
industrial activity. In 2006 the total number was 153 653. This is shown in figure 2.7. 
 
Fig 2.7 Industrial buildings 
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*Content of Other type of building can be viewed in the appendix 
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3 Modelling The Financial Market 
This chapter will give the reader an understanding of the theory behind the thesis. This 
chapter includes how the pricing works and also the theory the regression model is 
based on. 

 

3.1 Pricing (Pc) 
When you deal with an investment, you need to calculate if it is worthwhile today. What 
you know for certain, is the payment you are going to make at time 0 therefore you need 
to estimate that against what you expect about the future price of your investment (Ross 
et al 2006). Figure 3.1 shows the cash flow and time line for a real estate investment. C0 

is a certain amount (the cost); the uncertain amount is C1 until Cn (the return). If you are 
an optimist, you might expect your house to rapidly increase in value; this is represented 
by the dashed line. 

Fig 3.1 Expected cash flow 

                   

Source: Made by authors           

To calculate and see if an investment is worthwhile, the net present value (NPV) is a 
useful tool. It takes the direct investment cost today (-C0) and adds the present value of 
the expected sales price i.e. a discounted value of how much it is worth today, to come 
up with an NPV. If the outcome is a positive number, the investment is recommended. 
In Equation 3.1 (NPV equation) the negative sign before C0 indicates that it is an 
investment (a negative cash flow), added to that is the future payment at time n 
discounted into today’s value (Ross et al 2006).                           

NPV= -C0 +
=

T

n1

Cn/(1+r)n            Eq 3.1 

r in this equation is not the repo rate that is discussed on pages 24-25. It is rather the rate 
of return required for the investment.  

Expected 
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In figure 3.2, the repo rate is the risk free rate; an investor will require an additional 
return to make the investment. This is to compensate for the risk taken and this is the r 
represented in Equation 3.1. However if the repo rate is increased, the r an investor 
requires will naturally also increase (Ross et al 2006). 

Fig 3.2 Risk/return graph 

  

It is difficult to assume a single price for the housing market, since it is not possible to 
give a common value for all housing (even if they are of equal size and standard). In 
order to understand the valuation process that finally leads to a price one needs to 
explain the different steps that are involved in the process. First there is a theoretical 
description of how one creates a value. The second step is to connect these thoughts 
with a method that generates a specific price. Value theory is a philosophy about how 
values are created; benefit, need and scarcity are three concepts that according to market 
economy creates its core. Applying it to real estate, individuals give real estate its value 
by the future benefits it can create. Further it implies that these benefits must fulfill a 
need the individual has, for instance being close to family, work etc. Value can only be 
created if it is a scarce resource and that it can be turned into cash. However not only 
economic factors control the decision making process, it is also a subject of judgment. 
Hence opinions about the value will differ for individuals (Eriksson 1998).  

 

3.1.1 Pricing in the Swedish real estate market 

Housing in downtown Stockholm is much pricier than the same physical standard in 
downtown Jönköping. Andersson et al (2007) writes that the level and development of 
real estate prices are determined by three factors. “The first being the level and growth 
of the capital stock, the second the level and growth of demand and thirdly the 
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Source: Bailey, R.E. (2005) The Economics of Financial Markets. Page 191
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expectations about future profits and dividends in the real estate market” (p20). 
According to Andersson et al (2007), these factors are what determine the large 
differences in housing prices in European metropolitan areas. Figure 3.3 shows how the 
price of Swedish real estate per m2 changes in relation to accessibilty, which means 
proximity to the center of urban areas. 

Fig 3.3 Price of Swedish real estate in relation to location 

  

Source: Made by authors            

Figure 3.3, gives a clear view of the price setting behavior. Being at the core in an urban 
region comes at an increase in price. But referring back to Eriksson (1998), this price 
might be worth it depending on the person’s values, needs and expectations.  
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Figure 3.4 gives an overview of the average prices for conventional dwellings in 
Sweden. 

Fig 3.4 Average prices for conventional dwellings 2006 

      

Source: Statistics Sweden (2007), see e-source B. 

It can be shown, that the average prices are highest around the three largest urban 
regions in Sweden: Stockholm, Gothenburg and Malmo. Location is of great importance 
when considering that 1.3 % of the Swedish urban regions are inhabited by 84% of the 
Swedish population (Statistics Sweden 2007 “Yearbook on housing and construction 
statistics 2007”). Being close to the core in an urban center comes at a higher price, and 
apparently a large number of people are willing to pay that price. 

 

3.2 Interest rate (r)  
According to Lars Nyberg (2007), the current Vice President of the Swedish Central 
bank, the development of the real estate market is of great importance for the Swedish 
economy. The market affects the two main concerns of the bank; the interest rate and 
financial stability. 

The prices for real estate increased with 110% between 1995 and 2005 (Statistics 
Sweden 2007). In 2006 there was an additional 9% increase (The Association of Real 
Estate Agents 2007). The steep increase in house prices can partly be derived from low 
interest rate, stable and strong growth, and an increased disposable income. This is 
shown in table 3.1. 
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Table 3.1 Swedish Statistics 
 2002 2003 2004 2005 2006 2007 
The Swedish repo rate 
of interest in percent1  

3.75 3.75 2.75 2 1.75 3 

GDP Sweden  
(Percentage change) 
 

2.0 1.7 4.1 2.9 4.2 3.5 

Households disposable  
income(millions SEK) 
 

1 230 828 1 268 210 1 296 002 1 331 644 1 378 615 1 475 806 

Source: The Swedish National Institute of Economic Research (2007), see e-sources 
K,L,M 

The increased disposable incomes and low interest rates along with the deregulation of 
the financial sector in 1985 (Kokko 1999) have made it both cheaper and easier to 
borrow money. This together with expectations of higher future income increases the 
will to take out loans. As asset prices rise the will to grant credits increases as well since 
the debtors’ can use their house as a security for the loan (Bäckström 1998). In Sweden, 
real estate is used as a security in 85% of the loans made to households (Nyberg 2007). 
The situation becomes unsustainable when asset valuations and credit expansions, have 
built on unrealistic expectations about the future. (Bäckström 1998).  

As can be seen in table 3.2, lending to households has increased by 70% between 2002 
and 2007.  

Table 3.2 Lending to Swedish households and public sector (millions SEK) 
Lending to Swedish households and public sector (millions SEK) 

 Banks lending to 
households 

Business 
households 

Non-profit 
companies 

Other 
households 

2002  
Jan 

274 952 71 700 5 425 203 250 

2003 
Jan 

287 394 75 815 5 629 211 580 

2004 
Jan 

290 352 77 060 5 957 213 292 

2005 
Jan 

305 720 80 311 6 470 
225 408 

2006 
Jan 

342 713 94 355 6 649 248 358 

2007 
Jan 

391 985 106 877 7 148 285 108 

Source: SCB (2007), see e-source C.            

Real estate companies are the banks’ major borrowers. Approximately 20 % of the 
lending to the public by four of the biggest Swedish banks is to the companies who 
manage commercial properties like offices or stores (Lars Nyberg 2007). 


The Swedish repo rate of interest January 1st each year. 
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3.3  Modelling of market linkages in the real estate sector 
The price and production levels are determined on an asset market since real estate is a 
capital good. Acquiring an asset is a long-term investment where the investors purchase 
a current or future income stream. Supply and demand for housing units will settle the 
price of the real estates. The quantity of demand for housing units and the propensity to 
pay for housing services can be explained from the performance of the regional 
economy and the level of rent. The construction market supplies new real estate assets 
and the net marginal revenue of real estate and the cost of new construction can explain 
the activity in this market (DiPasquale and Wheaton 1996). The link between the asset 
market and the property market has been presented by DiPasquale and Wheaton (1996) 
in a four-quadrant diagram. The model show the interactions of the market for housing, 
real estate, construction and assets and combines demand side dependency of the 
general conditions of the economy and the determinations of rents (R), formation of 
asset prices (P), construction activities (C) and the stock supply of housing (S). The 
required internal rate of return and the depreciation rate are also considered in this 
model. Andersson et al 2007 presents the model in a simplified way by the asset price 
equation 3.2 (Andersson et al 2007): 

P = 
T

0

R(t)e-itdt = R/i [1-e-iT]           Eq 3.2                         

For R(t) = R, if T  and P  R /i 

Where P is the asset price per square meter of housing at time zero, R is assumed to be 
the constant flow of net returns per square meter and i is the real rate of interest on 
housing. Figure 3.5 show the linkage between the asset market and the property market.  

Fig 3.5 Market linkages 

 

 

 Asset Market 

Construction Stock Adjustment 

Property Market 

Rent
$

Construction

sqm

Stock

sqm

Price
$

Source: Andersson et al 2007 p. 4






24 

Figure 3.5 also includes subsidies (n) net of tax on assets in the equation that determines 
the price (P) on the asset market, Eq 3.4. Construction activity (C) is assumed to be a 
function of the price on the asset market. In a more general context construction is a 
function of Tobin’s q, i.e. the ratio between the price on real estate offered on the 
market and the price of newly constructed real estate. q > 1 implies incentive to 
construct new housing, while q < 1 implies a change of ownership of usage of assets. 
Figure 3.5 shows how equilibrium is determined (Andersson et al 2007).   

Explanation from DiPasquale and Wheaton (1996) of the 360-degree rotation round the 
four-quadrant diagram Figure 3.5: 

The northeast quadrate: The axes represent rent (per unit of space) and stock of space 
(also measured in units of space). The curve is a demand curve and illustrates how 
demand for space depends on rents, given the state of the economy. This is shown in 
equation 3.3. 

D = f (R, income, demographic variables)         Eq 3.3 

 

The northwest quadrate: The axes represent rent and price (per unit of space). The 
purpose of this quadrate is to take the rent level, R, from the northeast quadrate, less 
subsidies net of tax on assets, n, and determine a price for real estate assets, P, using a 
capitalization rate, i. This is shown in equation 3.4. 

P=(R-n) / i               Eq 3.4 

 

The southwest quadrate: Represents the construction activity. Where construction, C, 
is a function of price, P. This is shown in equation 3.5. 

C=f(P)                Eq 3.5 

 

Southeast quadrate: Determines the level of stock by the certain level of construction, 
C, from the south west quadrate, divided by the depreciation rate , shown in Equation 
3.6 

S=C/                 Eq 3.6 

The change in the stock, S, in a given period is equal to new construction minus the 
stock measured by the depreciation rate,    

S=C- S                Eq 3.7 

 

Consider the change in housing prices that many countries have experienced the latest 
years. Figure 3.6 shows the process. That is, the accelerating increases in the housing 
prices caused by an increase in demand, D0 to D1. The price, P, on the asset market 
becomes higher which causes an increase in construction, and further a stock adjustment 
on the property market.   
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Figure 3.6 The adjustment process in the example of change in demand for 
Housing 
 
 

 
 
 
 
 
Source: Andersson et al 2007 p. 5, the authors modified version 
 

3.4 Expectations and forecasting errors 
Because the price increase contains expectations a distinction needs to be made between 
rational expectations and irrational expectations. According to dominant economic 
theory, in a rational expectations model agents are firstly assumed to use information in 
the best possible way and secondly to form expectations according to the fact that 
economic theory actually works (Dornbusch et al 2004). 

Kindleberger (1996) says that instead of assuming that people expect tomorrow to be 
like today, like today was like yesterday, econometricians use “rational expectations” 
and assume that markets will react to changes in consistency with standard economic 
models. Rational actions in economics do not mean that everyone has the same 
information or knowledge. Sometimes individual rational actors together acts 
irrationally, just like standing to get a better view at a concert. Furthermore, people with 
the same information, might treat and evaluate it differently according to their personal 
beliefs. Kindleberger suggest that markets behave rationally most of the time. Manias 
and panics are, sometimes associated with irrationality. For example, when developing 
countries adopt consumption standards way above their capacity. Another example is 
given from politics when people support winners, or turn away from losers 
(Kindleberger 1996). 
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To introduce not only the economic perspective but also a philosophical consideration 
the thesis is dealing with expectations, which have a lot to do with psychological 
factors, Nozick (1993) claims that two themes prevails the philosophical literature about 
what is rational to believe. “First, that rationality is a matter of reasons. A belief’s 
rationality depends upon the reasons for holding that belief. (...) Second, that rationality 
is a matter of reliability. Does the process or procedure that produces (and maintains) 
the belief lead to a high percentage of true beliefs?” (Nozick 1993, p 64). Further 
Nozick (1993) adds another aspect: “A rational person, then, will be self-conscious 
about possible biases in her own intellectual functioning and in the information she 
receives” (Nozick 1993, p. 100).  

Not only individuals but also institutions can be irrational. They take the risk so buyers 
do not have to worry, and they also make it rational for buyers to not make decisions 
based on the fundamentals. (Lind 1998) 

Jonung and Laidler (1988) investigates if expectations about inflation are rational. They 
tried to test if peoples’ perceptions of the current price level are rational. They have 
gathered their data from the National Institute of Economic Research in Stockholm 
(NIERS) for both the inflation perceptions and inflation expectations of a large 
representative sample of the Swedish public. The respondents were asked questions 
about prices. Jonung and Laidler’s test is then done by comparing the results from the 
questions about prices to the actual rate of consumer price inflation measures for the 
time. Jonung and Laidler concluded that considering the information that is accessible, 
the Swedish public should have a more accurate perception of the price level. 

 

3.5 The capital asset pricing model (CAPM) 
The capital asset pricing model (CAPM) is a pricing model used to explain the relation 
between risk and expected return. The theory origins from the 1960s and is mainly 
ascribed to Shape but was at the same time independently developed by Litner and 
Mossin. In 1990 Shape shared The Nobel Memorial Prize for his innovative work on the 
CAPM and portfolio theory (Bailey 2005). The model is frequently used by actors in the 
financial market, and has been questioned by empirical surveys many times with 
varying results. 

CAPM, eq 3.8, is a ceteris paribus model and hence only valid within a certain set 
assumptions. The assumptions for CAPM are many and can be condensed into the 
following: (1) asset markets are in equilibrium, (2) all investors behave according to a 
single time horizon under a mean-variance criterion, (3) and the investors have 
homogeneous beliefs (Bailey 2005).  

Some of the assumptions are somewhat unrealistic and could to some extent be 
modified to better reflect the reality.  

The CAPM formula is shown in equation 3.8: 

r j =  r f   +   (r m – r f)  +            Eq 3.8 

r j   =  Expected return over asset j 

r f   =  Risk free rate 
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 = Systematic risk (volatility) 

r m =  Expected return on the market portfolio 

 =   Unobserved error 

Rearranged showing the risk premium in equation 3.9:  

r j - r f   =  +   (r m – r f)  +             Eq 3.9
  

The excess of r j - r f   is commonly called the risk premium, and the proportion of the 
risk premium depends on the risk . 

The implication of CAPM is that the asset’s risk premium is a linear function of its beta 
coefficient (eq 3.9); a larger beta value implies a riskier asset and a larger expected 
return. The risk is systematic and hence it cannot be diversified (Bailey 2005).  

 = 1 :The risk of the asset is at the average level 

 > 1 :The risk exceeds the average level  

0 <  < 1: The risk is below the average level 

 = 0 :The asset is “risk-free”, that is the expected rate of return is equal to the risk free 
interest rate, and uncorrelated with the market.  

 

3.6 The multi factor model 
For the purpose of the thesis the CAPM, that uses beta as a single factor to compare an 
asset with the whole market, is too restrictive. In order to fulfill the purpose, models 
with multiple factors must be introduced, where the assets returns are allowed to depend 
on several different factors instead of the market return alone. This is shown in equation 
3.10 

r j  = b jo + bj1 F1 + bj2 F2 + ...+ bjkFk  +    j   j = 1,2,..,n  Eq 3.10 

r j is the rate of return on the asset j, b jo to bjk are parameters, F denotes the factors and 
 j denotes an unobservable random error. The factors are not defined but rather ad hoc, 
that is the variables that are most likely to influence asset returns are the one to be 
chosen (Bailey 2005)  

 

3.7 The arbitrage pricing theory (APT) 
The APT model developed by Stephen A. Ross (Ross et al 2006), is just as the CAPM a 
way of describing risk and return. The main differences are that APT is a multi factor 
model, it differentiates between systematic and unsystematic risk and assumes no 
arbitrage opportunities in the market in the long run.  

The theory assumes a positive relationship between expected return and risk. It also 
assumes that returns on securities are generated by several factors, some which are 
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market wide, and other specific to the security. Which these factors are and how many 
of them should be included can be freely chosen. When a pair of securities is affected 
by the same factor/factors, correlation occurs. The APT model for calculating returns is 
a linear model showing how the factors influence returns (Ross et al 2006).  

Two parts determine the return on a stock. The first one is what the shareholders expect 
i.e. the expected return. This depends on all the information shareholders have that 
influence the stock, the known part. The second part is the unknown part, which 
depends on information that will be revealed, the surprise part. The difference between 
the actual result and the forecast is the surprise part. Since what is expected has already 
been accounted for, the true risk of any investment is according to Ross, the surprise 
part (Ross et al 2006).  

Equation 3.11 shows the return on a stock, where R is the actual total return,  is the 
expected part, and U is the unexpected part of the return. 

R =  + U              Eq 3.11 

If shareholders expect the central bank to raise interest rate with 0.5 base points, and the 
actual announcement of the rate is 0.5, nothing new has happened. Shareholders have 
already taken into account the announcement. This means that what have an effect on 
the outcome are surprises, what shareholders did not expect.  

The announcement can be divided into two parts. One part is systematic risk, and it 
refers to any risk that affects a large number of assets. Examples of this are GNP, 
interest rates, and inflation. The other part is unsystematic risk which refers to the risk 
that is specific for that share (or company). An example of this is the unexpected 
retirement of a company’s president. The risk part of the equation can now be broken 
down into two parts, where  is the systematic risk, which tells the response of a stock’s 
return to a systematic risk. If you have a beta of zero, then that means that there are no 
effects on returns.  is the unsystematic risk, which is associated with the random error 
(Ross et al 2006).  

When the above is taken into account, equation 3.11 can be re-written as equation 3.12: 

R =  +  +               Eq 3.12 

When adding different factors like interest rate, inflation etc. a factor model is produced, 
and each stock’s return is generated by different factors (F). F is calculated by the actual 
value–the expected value. Assuming that F1 is interest rate (r), then it is determined by 
r1-re (Ross et al 2006). This is shown in equation 3.13. 

R =  + 1F1 +…+ kFk +            Eq 3.13 

A limitation of the APT is that even though it is supposed to function as a multi factor 
model, it has been found that no more than four variables can be used to explain the 
dependent variable (Roll and Ross 1980).  

Several studies have been made using the APT model for instance one done by Chen, 
Roll and Ross (1986) where they investigated the relationship between the stock market 
and macroeconomic factors. They do this by having equity returns as functions of 
macro variables and non-equity asset returns (stock market is assumed endogenous). 
The study is done on 20 equally weighted US portfolio securities. The variables chosen 
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were inflation, Treasury-bill rate, long-term government bonds, industrial production, 
low-grade bonds, equally weighted equities, value-weighted equities, consumption and 
oil prices. The time span was 1953-1983. Several of the variables were found to be 
insignificant to explain the growth (consumption and oil prices being two of them). 
They found four of the factors to be of significance; industrial production, yield curve, 
inflation and the risk premium on corporate bonds. 

In another study by Beenstock and Chan (1988), the authors use economic variables that 
are suggested by economic theory to have an influence on security returns. The study is 
based on 760 UK securities. From them 76 portfolios were created with 10 securities in 
each. They were formed according to their rank in average monthly returns. 11 different 
factors including the UK Treasury Bill Rate, a measure of the UK money supply, fuel 
and material cost index, retail prices, wages, industrial stoppages, export volume, retail 
volume, export price, GDP and total OECD production were used. Beenstock and Chan 
found that four of these factors were significant for returns; inflation, interest rate, fuel 
and material costs and the money supply. 
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4 Method 
This chapter presents the specific model with the variables that is to be estimated, a 
description of the variables and where the data was gathered. 

4.1 Regression model 
The regression model is based on the Arbitrage Pricing Theory discussed in chapter 3. 
For this thesis the following model shown in equation 4.1 is used:  

R =  + mRm+ CPIFCPI + rFr + macroFmacro+ DispIncFDispInc + GDPFGDP+ 
ExpInflFExpInfl+ pindexFpindex+            Eq 4.1 

As can be read in section 3 of this paper, the main argument of APT by Ross (Ross et al 
2006) is that surprises are the determining factors (and the only factors able to affect the 
outcome). And since he also argues that the effect is immediate, the regressions for this 
thesis have not been lagged. The data are all in percentage change in the quarters of the 
year (the data which was not presented in quarters have been converted to quarterly 
data). The calculations are made in percentage changes to avoid correlation problems. 
The regressions estimated were for the whole time period from 1996-2007Q3, with all 
the variables used as possible explanatory variables. The time period was chosen 
because it is long enough to see possible patterns, but also because it is recent, and of 
interest of this thesis. The significance level chosen for testing the hypotheses is the 10 
percent level. 

4.2 Hypotheses 
m  > 0 Expect the market risk to be closely related to the risk of the 

dependent variable, the real estate stock market, and hence 
fluctuating around 1. 

CPI  < 0   Increased consumer prices will have a negative effect on the 
                              dependent variable.  
                                             

r  < 0   Increased interest rate will have a negative effect on the dependent 
    variable. 
 
macro > 0   Positive expectations about the future are expected to have 
    a positive correlation to the dependent variable.  
 
DispInc > 0  Increased disposable income are expected to have be positively 
                              correlated to the dependent variable      
 
GDP > 0   Higher GDP are expected to be positive correlated 
    to the dependent variable   
    
ExpInfl < 0  An expected increase in the inflation rate are expected to be 
                              negative correlated to the dependent variable    
 
pindex > 0  Positive correlated for group 1 and negative for group 2 and 3   
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4.3 Dependent variables 
The dependent variable, R, represents the actual returns of real estate companies on the 
OMX Stockholm Stock market. They have been grouped according to main task of the 
company. As mentioned in section 2.5.1 “The crash on the Swedish market”, many of 
the Swedish Real Estate companies went bankrupt and had to leave the stock exchange 
in the crisis, so for several of the companies the data does not start until later than 1996. 
In table 4.1 the companies used and the group they belong to is presented. 

Table 4.1 Real estate companies on the Stockholm Exchange (OMX) 

Group 1 Construction Companies JM, NCC, PEAB, Skanska 

Group 2 Commercial and Private 
Real Estate Companies 

Brinova Fastigheter, Dagon, Din Bostad 
Sverige, Fast Partner, L E 
Lundbergföretagen, Wallenstam 

Group 3 Commercial Real Estate 
Companies 

Fastighets AB Balder, Home Properties, 
Hufvudstaden, Kungsleden, Atrium 
Ljungberggruppen, Castellum, Fabege, 
Klövern 

 

4.4 Independent variables 
The independent variables have been chosen from DiPasquale and Wheatons (1996) 
model of what affects the market adjustment. Those are income, construction cost, CPI, 
Real Estate Price Index, GDP, Repo Rate and demography (which we have excluded 
since it does not show any visible changes in quartiles). Apart from the mentioned 
variables, the OMXSPI has been chosen to see if the dependent variables change 
because of changes in the stock market. 

Additional variables have been chosen in line with Ross (Ross et al 2006) and market 
expectations, like expected inflation and a macro index. In table 4.2, the tested variables 
are presented, the ones which are not obvious in economic terms are defined more 
closely.  

Table 4.2 Definition of the variables 

Variable: Parameter: Expected sign: Definition:  

OMX Stockholm 
SPI (Rm) 

Bm Positive Stock market index 
compounded by 30 firms, this is 
used to see if it follows the 
movements on the stock market, 
which is very volatile. 

 

CPI (FCPI) CPI Negative Calculated on 1980 as the base 
year (=100). 
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Macroindex 
(Fmacro) 

macro Positive An index representing what 
people expectations are on the 
economy. The Swedish 
National Bureau of Economic 
Research presents a survey 
called the “Consumer Tendency 
Survey”.2 

Real estate price 
index (Fpindex) 

pindex Positive for 
group 1, since it 
includes 
construction 
companies, 
whose profit 
could be derived 
from an 
increased 
demand which 
increase prices 
and hence the 
real estate price 
index. and 
Negative for the 
others 

An index for the price level of 
prices for one- and two-
dwelling buildings for 
permanent living, buildings for 
seasonal and secondary use and 
multi-dwelling and commercial 
buildings.3  

 

GDP (FGDP) GDP Positive Gross Domestic Product 

Disposable income 
(FDispInc) 

DispInc Positive Income net of taxes and 
subsidies. 

Expected inflation 
(FExpInfl) 

ExpInfl Negative The expected  rate of inflation 
by consumers in the coming 
twelve months 

Repo rate (Fr) r Negative The rate used by the central 
bank to control the interest rate 


 It gives an indication about what consumers are expecting from their own economy 
and the Swedish economy as well. The survey is done monthly with 1,500 households 
participating. For this paper, the Macro Index presented in the Consumer Tendency 
Survey has been chosen. The Macro Index is calculated as averages on the questions 
about the Swedish economy, as well as the tendency for the unemployment rate the next 
12 months.
Its base year is 1981=100. It has been chosen as a representative for production price 
and cost which are both a function of price. Production costs have been excluded from 
the regression model since there was not adequate data available for the purpose of this 
paper and the years chosen. 
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4.5 Data collection 
Stock market data have been retrieved from the OMXGroup. These data was on daily 
basis, which we add up quarterly. 

CPI, GDP and Disposable Income data have been retrieved from Statistics Sweden. 

Macroindex data and expected inflation have been retrieved from National Institute 
from Economic Research. 

The Repo rate has been retrieved from the Swedish Central Bank. 
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5 Results 
For none of the groups a high R2 was achieved. For Group 1, shown in table 5.1, the 
OMXSPI was significant for the whole time period at the 10 percent level and has a 
positive  as expected. According to the hypothesis, the  coefficient was expected to be 
around 1, i.e. that the markets risk and real estate stock risk are closely related. Table 
5.1 shows that m is 0.59 which means that the real estate stocks fluctuate less than the 
OMXSPI, and hence are less risky than OMXSPI.      

Except from OMXPSI, none of the variables are significant on a 10 percent level.  

Table 5.1 Regression results 1996-2007Q3 Group 1 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.01 0.04 0.39 0.70 
m 0.59 0.20 2.86 0.01 
CPI 3.73 5.19 0.72 0.48 
r 0.04 0.15 0.28 0.78 
macro -0.01 0.01 -1.63 0.11 
DispInc 0.16 0.40 0.40 0.69 
GDP -0.02 0.04 -0.43 0.67 
ExpInfl -0.16 0.11 -1.50 0.14 
pindex 0.05 1.24 0.04 0.97 
          
Number of Observations: 46 R2: 0.325 

 

For group 2 shown in table 5.2 the r was significant at the 10 percent level, but has a 
positive sign in opposite to the hypothesis, which might be disturbing compared to 
common idea that an increase in the interest rate should decrease demand for stocks and 
possibly decrease the stock value. On the other hand, the r has such a low number that 
it is almost impossible to draw any such conclusions.  

Table 5.2 Regression results 1996-2007Q3 Group 2 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.19 0.13 1.40 0.17 
m 1.28 0.71 1.81 0.08 
CPI 12.28 17.95 0.68 0.50 
r 1.03 0.52 1.98 0.05 
macro -0.01 0.03 -0.35 0.73 
DispInc -0.73 1.37 -0.53 0.60 
GDP -0.11 0.14 -0.78 0.44 
ExpInfl -0.26 0.37 -0.70 0.49 
pindex -3.96 4.29 -0.92 0.36 
          

Number of Observations: 46 R2: 0.199 
 

OMXSPI was significant and the risk, m, for this group was significantly higher than 
for group 1. That is the real estate stocks are riskier and responds 28% more than the 
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OMXSPI. None of the other variables (other than OMXSPI) hold for the 10 percent 
significance level.  

In group 3, shown in table 5.3, significant results were found for OMXSPI and the  
was once again less than 1, indicating the real estate stocks to be less risky than the 
OMXSPI. None of the other variables hold for the 10 percent significance level.  

Table 5.3 Regression results 1996-2007Q3 Group 3 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 -0.05 0.07 -0.62 0.54 
m 0.71 0.40 1.77 0.09 
CPI 13.31 10.14 1.31 0.20 
r -0.31 0.29 -1.04 0.31 
macro 0.00 0.02 -0.19 0.85 
DispInc -1.28 0.78 -1.65 0.11 
GDP 0.02 0.08 0.21 0.84 
ExpInfl -0.21 0.21 -1.01 0.32 
pindex 2.12 2.43 0.87 0.39 
          
Number of Observations: 46 R2: 0.163 

 

Because of these results, the time period was shortened to see if more significant results 
could be found. It was also done in order to see if the  values (risk levels) had changed 
during the course of the period. The time period was then divided into three periods. 
Period 1 was 1996-1999, Period 2: 2000-2003, Period 3: 2004-2007Q3. 

Period 1 1996-1999 

For the period as a whole, no good results were found when including all the variables 
for any of the groups (except for significance of the OMXSPI).  For group 1 shown in 
table 5.4, significant results were found only for the OMXSPI. Beta indicates the real 
estate stocks to be less risky than the OMXSPI.  A higher R2 was found for this period 
compared to the whole time period.  

Table 5.4 Regression results period 1, 1996-1999 Group 1 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 -0.03 0.09 -0.32 0.76 
m 0.65 0.29 2.27 0.06 
CPI 1.89 12.13 0.16 0.88 
r -0.20 0.43 -0.46 0.66 
macro -0.01 0.02 -0.61 0.56 
DispInc -0.27 0.83 -0.32 0.76 
GDP -0.04 0.09 -0.49 0.64 
ExpInfl -0.08 0.20 -0.39 0.71 
pindex 1.14 2.61 0.44 0.68 
          

Number of Observations: 15 R2: 0.588 
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For group 2 shown in table 5.5, the same results as for group 1 was found, significance 
of OMXSPI and higher R2.  

Table 5.5 Regression results period 1, 1996-1999 Group 2 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 -0.02 0.03 -0.47 0.66 
m 0.55 0.11 4.91 0.00 
CPI 2.29 4.77 0.48 0.65 
r -0.04 0.17 -0.21 0.84 
macro 0.00 0.01 -0.35 0.74 
DispInc -0.29 0.33 -0.88 0.42 
GDP -0.03 0.04 -0.85 0.43 
ExpInfl -0.07 0.08 -0.96 0.37 
pindex 0.29 1.03 0.29 0.78 
          

Number of Observations: 15 R2: 0.82 
 

For group 3 shown in table 5.6, the same results were found as for groups 1 and 2. 

Table 5.6 Regression results period 1, 1996-1999 Group 3 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 -0.02 0.02 -0.64 0.55 
m 0.33 0.08 4.25 0.01 
CPI -0.32 3.28 -0.10 0.93 
r -0.12 0.11 -1.03 0.34 
macro 0.00 0.00 -0.43 0.68 
DispInc -0.22 0.23 -0.98 0.37 
GDP -0.01 0.02 -0.22 0.84 
ExpInfl -0.02 0.05 -0.33 0.75 
pindex -0.34 0.71 -0.49 0.64 
          

Number of Observations: 15 R2: 0.832 
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Period 2 2000-2003 

For group 1, shown in table 5.7, no significant results were found. The R2 is lower than 
for period 1. 

Table 5.7 Regression results period 2, 2000-2003 Group 1 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.01 0.08 0.12 0.91 
m 1.13 0.65 1.75 0.13 
CPI 11.46 12.47 0.92 0.39 
r 0.87 0.63 1.38 0.22 
macro -0.02 0.01 -1.44 0.20 
DispInc -0.90 1.09 -0.83 0.44 
GDP -0.03 0.08 -0.36 0.73 
ExpInfl -0.12 0.27 -0.45 0.67 
pindex 0.59 2.58 0.23 0.83 
          

Number of Observations: 15 R2: 0.524 
 

For group 2 shown in table 5.8, significant results were found for the OMXSPI, CPI and 
for disposable income, but a lower R2 than for period 1. Notably is that m is 
significantly higher than 1, and has hence become riskier than the last period. CPI 
shows significance but has in contrast to the hypothesis a positive sign. The hypothesis 
should therefore be rejected but it does not seem reasonable that an increase in inflation 
would have such an effect on the real estate stocks. Therefore, in spite of the 
significance, this is not likely to be true. The same goes for DispInc, With respect to 
common theory it does not seems reasonable to draw the conclusion that a higher 
disposable income has a negative effect on the real estate stocks. 

Table 5.8 Regression results period 2, 2000-2003 Group 2 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.03 0.06 0.47 0.65 
m 1.42 0.47 3.04 0.02 
CPI 21.21 8.96 2.37 0.06 
r 0.63 0.45 1.39 0.21 
macro -0.01 0.01 -1.69 0.14 
DispInc -2.17 0.78 -2.77 0.03 
GDP -0.09 0.06 -1.62 0.16 
ExpInfl -0.32 0.20 -1.61 0.16 
pindex 2.10 1.86 1.13 0.30 
          

Number of Observations: 15 R2: 0.661 
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For group 3 shown in table 5.9, no significant results were found. 

Table 5.9 Regression results period 2, 2000-2003 Group 3 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.00 0.08 0.02 0.98 
m 0.28 0.64 0.44 0.67 
CPI -1.62 12.25 -0.13 0.90 
r 0.31 0.62 0.50 0.63 
macro 0.00 0.01 0.16 0.88 
DispInc -0.36 1.07 -0.34 0.75 
GDP 0.05 0.08 0.63 0.55 
ExpInfl 0.00 0.27 0.01 0.99 
pindex 0.84 2.54 0.33 0.75 
          

Number of Observations: 15 R2: 0.346 
 

Period 3 2004-2007Q3 

For group 1 shown in table 5.10, significant results were found for the OMXSPI, the 
repo rate, the macroindex, disposable income, GDP and the real estate price index. Only 
two variables were not found significant. 91 percent of the changes in the dependent 
variable are explained by the variables, shown by the R2. 

Table 5.10 Regression results period 3, 2004-2007Q3 Group 1 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.32 0.10 3.27 0.02 
m 1.37 0.43 3.16 0.03 
CPI 0.59 6.44 0.09 0.93 
r -0.40 0.15 -2.62 0.05 
macro -0.14 0.06 -2.29 0.07 
DispInc 1.17 0.38 3.07 0.03 
GDP -0.20 0.09 -2.13 0.09 
ExpInfl 0.30 0.21 1.41 0.22 
pindex -4.77 2.24 -2.13 0.09 
          

Number of Observations: 14 R2: 0.912 
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For group 2, shown in table 5.11, no significant results were found for this time period. 

Table 5.11 Regression results period 3, 2004-2007Q3 Group 2 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.11 1.12 0.10 0.92 
m 6.99 4.89 1.43 0.21 
CPI 3.34 72.52 0.05 0.97 
r 0.71 1.74 0.41 0.70 
macro 0.22 0.67 0.33 0.76 
DispInc -2.59 4.32 -0.60 0.58 
GDP -0.03 1.06 -0.03 0.98 
ExpInfl 0.65 2.39 0.27 0.80 
pindex -10.00 25.18 -0.40 0.71 
          

Number of Observations: 14 R2: 0.531 
 

For group 3, shown in table 5.12, significant results were only found for the repo rate 
and this time, in contrast to group 2 over the whole period, the sign was negative as 
expected.  

Table 5.12 Regression results period 3, 2004-2007Q3 Group 3 

Parameter Coefficient 
Std. 
Error 

t-
statistic p-value 

 0.32 0.44 0.73 0.50 
m 2.77 1.93 1.44 0.21 
CPI 37.49 28.59 1.31 0.25 
r -1.54 0.68 -2.25 0.07 
macro -0.35 0.27 -1.33 0.24 
DispInc -2.15 1.70 -1.27 0.26 
GDP 0.03 0.42 0.08 0.94 
ExpInfl 1.31 0.94 1.40 0.22 
pindex -14.73 9.93 -1.48 0.20 
          

Number of Observations: 14 R2: 0.729 
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6 Analysis 
Group 1, construction companies, contains large international companies, where 
Skanska is a part of the OMX30. This is reflective in the way it shows significant 
response to at least some of the chosen variables and mainly to the OMXSPI. In period 
1, the OMXSPI is the only significant variable at the 10 percent level. In period 2 none 
of the variables shows significance and this might have to do with the burst of the IT-
bubble in March 2000 that lasted until 2003. The results for this period are likely to be 
strongly influenced by the crash. Therefore, it is hard to estimate any valid results for 
this period. In period 3, significance was found for all except two variables and 91 
percent of the change in the dependent variable could be explained by the variables. 
This might be a reflection of the fact that the Swedish Economy has been performing 
well since then, as well as the construction companies. By looking at the  for 
OMXSPI, it can be determined whether the risk has changed for the companies or not. 
Starting with group 1, looking at the overall risk in table 5.1 it indicates that the risk for 
the investing in the real estate stocks are less (<1) than the OMXSPI. However if the 
periods are compared, it has changed from being closer to risk free (0.65) in period 1 to 
being riskier (1.37) in period 3. This indicates that the construction business has gone 
from being not so risky to invest in to quite risky.  

Continuing with group 2, commercial and private real estate companies, it is hard to 
find any significant results at all when looking at the macroeconomic variables. 
However in period two, group 2 stands out and shows significant results for three of the 
variables measured. What differentiates this group from the others is the presence of 
private real estate, which for this period might have been more sensitive to the variables 
measured than the other groups. The overall  for the group is 1.28, Moreover the same 
results can be found as for group 1; the  has increased from 0.55 which is risk free to 
well above 2 which is risky. Commercial real estate companies of which group 3 is 
constituted, showed connection with the OMXSPI and repo rate which might be 
explained by the fact that it is solely dealing with commercial real estate, their 
connection to businesses and companies is crucial, and could therefore be more 
connected to fluctuations in the market. Group 3 has an overall  of 0.71, shown in table 
5.3, but when looking at the different periods, tt has also gone from being risk free to 
being risky, like the rest of the groups. 

For the whole time period 1996-2007 it can be concluded that the only variable that is 
significant throughout the groups at the 10 percent level, is the OMXSPI. This indicates 
that the dependent variables fluctuate more along the rest of the stock market, than it 
moves in relation to the macroeconomic variables presented. Maybe the stock market 
reacts too quickly for the DiPasquale and Wheaton (1996) model. Another possible 
explanation could be that the real estate market adjusts slowly, while the stock market is 
quicker to adjust. It can be concluded that the results are not reflective of DiPasquale 
and Wheaton’s (1996) model of what affects the adjustment process. A reason for this 
might be the fact that the DiPasquale and Wheaton model is based on the market being 
in equilibrium, and going from one equilibrium to another, so it might not be suitable 
when the market is in disequilibrium.  

The problem with returns on the stock market is that it may also react to other factors 
than macroeconomic changes, like political and psychological factors. Therefore it is 
not to be expected that the regression will be fully explained by macroeconomic factors. 
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Lately the stock market has been extremely volatile in line with the uncertainty on the 
financial markets. 

An interesting reflection is that the results were not significant for the longer time 
period, which might give us a hint that the APT model may not be suitable for longer 
periods or more specific for slow changing markets. The results were expected to be 
more significant over a longer period, since it would allow adequate time for the stock 
market to adjust to the macroeconomic variables. To conclude it seems like the CAPM 
might be superior to APT if you want to form expectations where to invest. The APT 
might be better for faster changing markets like the computer industry and not for the 
slow adjusting real estate market. The real estate companies on the Swedish Stock 
market seem to have gone from being a safe investment to being a risky one. Low 
volatility has been exchanged for high. 
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7 Conclusion and suggestion for further studies 
Up to date, there have been several financial crises, with the last being the subprime one 
in the US. A prevalent theme in the crises has been peoples’ expectations and the 
irrationality of their behavior. In the APT model, Ross (Ross et al 2006) underlines the 
importance of a surprise.  

The purpose of this paper was to see if the variables from DiPasquale and Wheaton’s 
(1996) model could explain any variation in the stock market returns among the major 
actors in the Swedish real estate market, listed on the Stockholm Exchange. It can be 
concluded that the Swedish macroeconomic factors presented, do not have an 
immediate effect on the stocks. The OMXSPI is really the only significant variable 
through all periods and groups. This basically means that the real estate actors on the 
stock exchange are more likely to move in line with the stock market instead of being 
affected by the macroeconomic data. But as mentioned in the analysis, the 
macroeconomic factors along with other criteria such as psychological and political 
factors are most likely to be a base for people’s decision-making. Therefore we may not 
disregard the macroeconomic influences even if the study did not show any such 
evidence.  

The fact that macroeconomic statistics do affect the stock market may be hard to show 
by econometrics, but it is rather evident by the movements in the stock market that 
follows an announcement from the Swedish Central bank or by the Federal Reserve 
Chairman in the US, Ben Bernanke. The unsolved problem is to prove which factors 
that influences the stock market. Maybe it is a matter of seasonal patterns and the state 
of the economy that settles the choice of variables, which makes the problem even more 
complex but also exciting for further studies.    

The stock markets in the world including the Swedish stock market, seem to have 
fluctuated in line with presented macroeconomic data from the US, therefore it would 
be interesting to do a study on how or if the presented macroeconomic statistics from 
the US affects the Swedish stock market. It could in a first step be made using the same 
dependent variables that have been used in this thesis. Another idea could be to run the 
data set monthly instead of in quarters, which perhaps could make it easier to draw 
conclusions about seasonal patterns and single occurrences on the market.   
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Appendix 1 List of contents of the group “other type of building” 

Table A1 Multi-Dwellings and commercial buildings 

Unknown  1 
Buildings in a national park 5 
Undetermined type 9 
With building to redevelop 242 
Sites with buildings, value of building < 50 000 591 
Parking garages 887 
With value < 1000SEK 1219 
Office or similar situated within industry land 1851 
Kiosks 1866 
Exempt from taxation 1898 

 

Table A2 Conventional dwellings 

Undetermined type 0 
Unknown 0 
Building in a national park 21 
Site with unknown use 806 
Dwelling for permanent use for 1-2 families with unknown use 1552 
Exempt from taxation 2085 
Non-residential buildings 3815 
Several one- or two-dwelling buildings for more than 2 families 6312 
With value < 1000 SEK 33276 

 

Table A3 Public Real Estate 

Other building for radio communication 24 
Undetermined type of special unit 312 
Heating plant 644 
Defence building 1674 
Sites for special building 3268 

 

Table A4 Industrial buildings 

Unit in national park 1 
Unknown industrial unit 35 
Undetermined type  71 
Other building for radio communication 322 
Exempt from taxation 338 
With building to redevelop 453 
Textile and wearing apparel industries 599 
Chemical industry 652 
Storage yard or storage park 991 
Industrial offices and premises for hire 1171 
Manufacture of food, beverages and tobacco 1481 
Sites with buildings, value of building < 50 000 SEK 2153 
Other type of building 6325 

 


