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Abstract 
 

This study is focused on finding what impact the debt of co-op organizations has on cession 
prices. This is performed through a quantitative method, using multiple multi-linear 
regression analysis on a sample of 322 observations of co-op purchases in the inner areas of 
Stockholm in February 2010. The regressions are also applied to different sub-samples 
constructed within the observations. Previous theories and research on price fixing, capital 
structure and market efficiency are discussed in the context of the results. This study also 
presents a brief discussion on the structure of the Swedish housing market. 

The results show that the debt-ratios do not significantly affect the cession prices. However, 
the nominal amount of debt per co-op affects the cession price negatively. The results also 
show that co-op sizes, the monthly fee and the number of rooms do affect the price 
significantly. Also, common assumptions about co-ops, such as the idea that new co-op 
organizations would have more debt than old ones, are explored empirically.  

The market-to-book-ratio of the observations is also calculated in order to explain the results 
from the coefficient for booked debt and debt-ratios. 
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Glossary 
 

Below are some important definitions of words that are commonly used in this thesis. This 
glossary can be used as a reference while reading the text throughout the thesis: 
 
Housing market: This is the overall market for housing. It includes all different forms of 
living such as dwellings, condominiums, houses and so on. 
 
Condominium: Used to describe apartments where the owner owns the actual physical 
apartment while common facilities are jointly owned by all the apartment owners, a so-called 
condominium organization.  
 
Co-op: Similar to condominium but the difference is that the actual apartment is also owned 
by the organization. The owner of the co-op only owns the “access right” to the apartment for 
an infinite period of time. This is the regular form of condominiums available in Sweden.  
 
Co-op organization: The legal entity that owns the physical building and the surrounding 
facilities. The residents / owners of the co-ops usually have to pay a monthly fee to this 
organization.  
 
Price / Cession price: The full price paid by a buyer of a co-op. This price is usually not 
obtained in full by the seller because some of it will have to be paid as a fee to a broker. 
 

Market-to-book-ratio: This is a ratio between the actual market value of an asset and the 
booked (accounting) value. In a public company it is measured as the outstanding shares times 
the share price divided by the booked value of the company’s debts and assets. For a co-op 
this can be calculated as the cession price divided by the co-op’s share size multiplied with  
the co-op organization’s booked value. 
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In this chapter we present an introduction to our research field. The layout of the chapter is 
as follows: 
 
1.1 Background 

Here an overview of the current and previous research in our chosen field is presented. The 
chapter gives an indication of this study’s research question and purpose. 
 
1.2 Research Question 

Here the research question is formulated, and will later be answered in the analysis.  
 
1.3 Purpose 

In this part the purpose of the study is defined and presented.  
 

 
 
 
 

1. Introduction 

 

 

1.1 Background 

The pricing of dwellings has been an interesting subject to academics, analysts and politicians 
for a long period of time. The Swedish general bureau of statistics (SCB) continually 
publishes statistics regarding the price-level of the housing market. SBAB provides a report 
called the real estate broker barometer (Mäklarbarometern) which gives information about the 
latest trends in the housing market, including people’s expectations about price levels in 
different regions SBAB (2010). Recently, Sweden has experienced substantial price increases 
in housing in highly populated areas such as Stockholm. Real Estate Broker statistics 
published a report in 2010 which showed that the prices of co-ops in Stockholm on average 
had increased by 19.51 percent over the last 12 months (Hempris, 2010). The purchase of 
housing is considered to be the single largest investment that the majority of people in 
Sweden make during their lives, and in the year 2000 the cost of housing constituted 32 
percent of the Swedish consumer price index- (Eriksson in Lindh, 2000). 
 
The rapidly increasing prices in areas such as Stockholm, Malmo and Gothenburg have 
received a great deal of attention in the media. One article in the Swedish newspaper DN 
reports that experts have stopped speculating about decreasing prices, which was the early 
prediction of the effects of the 2008 global financial crises, and instead they have moved on to 
warning investors about a potential housing bubble. Sweden has currently been experiencing a 
recession and increased unemployment. Nonetheless, the prices of housing are rising rapidly 
(Leijonhufvud, 2009). One of the common explanations for the price increases is the steering 
interest rate which is 0.25 percent compared to two years ago when the rate was 4.75 percent. 
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The housing market in Sweden has been described several times as “being on steroids” where 
the high prices are being held up by the incredibly low interest rates charged by banks 
(Zachrison, 2009). 
 
On a theoretical economic level the prices are driven by the supply and demand in the market. 
The supply and demand theory suggests that there is a certain amount of supply as well as a 
certain amount of demand at each given price. Thus, when the two curves intersect we get the 
equilibrium which is the market price, where both parts are willing to engage in a transaction.  
 
This theory presumes that supply can adjust itself to changes in demand. However, in practice 
the housing supply is fixed in the short-term, suggesting that the demand could be higher than 
the supply and vice versa.  
 
A lot of research has been conducted regarding the underlying structure of housing prices and 
several mathematically driven models have been developed in order to analyze the structure 
of price-fixing. The models have been criticized for major deviations, supposedly because 
they do not capture as many frictions that are associated with housing purchases (Hwang & 
Quigley, 2006). Tien Foo (2001) studied prices of condominiums in Singapore where he used 
several variables, such as personal disposable income, price of housing services, stock prices, 
commodity prices, expected appreciation of house prices, mortgage interest rate and tax rates 
as factors for housing prices. He found that the average condominium price increased by 4.66 
percent for every one percent increase in inflation, and the price declined by 0.46 percent for 
every one percent increase in the mortgage interest rate. The relationship between increased 
mortgage rates and decreasing condominium prices has been noted by several researchers 
(Meen, 1990).  
 
Hwang & Quigley (2006) describes the objects of exchange in the housing market as 
imperfect substitutes, further stating that objects with similar physical attributes may differ in 
price due to the price incorporating a complex set of site specific amenities and access costs. 
They also describe the housing market as a costly matching process because transactions are 
made infrequently and households must consciously invest in information to participate in the 
market. Gavlefors & Roos (1992) makes a distinction between micro and macroeconomic 
factors that influence the price levels. Examples of the latter are household setup, income and 
wealth situations, household preferences, availability of substitutes, size of the district and 
expectations about the future. The substitutes for co-ops in Sweden are for example rented 
apartments (dwellings), houses or townhouses.  
 
Researchers have also questioned the efficiency of the housing market. Case & Shiller (1990) 
did a study on excess returns1 in the US housing markets during 1970-1986. They discovered 
that in almost all areas they studied, excess returns had been experienced. They found that 
price changes in one year tend to continue to change in the upcoming years in the same 
direction. Furthermore, the authors argue that the exchange return depends on the changes in 
adult population and increased real capital income. They concluded that their results indicated 
that the housing market was inefficient.  

                                                      
1 The excess returns were calculated as the price appreciation of the housing minus the mortgage rates  
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Several studies have been devoted to studying the microeconomic factors that affect housing 
prices. One factor is the distance to the Central Business District (CBD) which is usually 
associated with jobs and commerce. Enström (2001) used travel time to central district as a 
variable to measure this factor. Regular measurements such as total distance cannot be used 
because they are made using beelines rather than the actual time it takes to travel the distance 
realistically. One number often used by real estate brokers in Stockholm is the distance to the 
closest subway or bus station.  
 
Gavlefors & Roos (1992) study showed that there can be several pricing differences in the 
same subareas due to factors such as an open lookout, ocean view, a high-status address and 
traffic noise. Werner (2000) concludes that the geographical location of the apartment 
combined with the size and the monthly fee are the main factors that drive prices, and are also 
the factors that real estate brokers take into consideration when they are making their 
valuations of housing objects.  
 
Simenaur & Mills (1996) studied how quality improvement affected the price of housing. The 
authors looked at characteristics such as whether the dwelling was in the city center or a 
suburb, the date of construction as well as 15 other characteristics of the property. The study 
demonstrated that more than half of the house prices increased because of quality 
improvements. Day (2003) studied how noise from traffic impacted on prices in Glasgow and 
found that a significant negative correlation between traffic noise and cession prices occurred 
in 3 out of 4 submarkets studied. 
 
Hui & Wong (2007) studied housing prices in Hong Kong from a psychological perspective 
where prices would be affected by a discussion between seller and buyer. In the Hong Kong 
areas houses are usually bargained for from their listing price. Thus, in their study they found 
that the list price was unimportant whereas the interaction between buyer and seller was more 
important for price formation. 
 
Beaudoin, et al., (1996) studied how proximity to shopping malls and the size of the shopping 
malls affected surrounding residential property values in Quebec. They found that the prices 
were affected by both the size of the shopping centers and the distance to them. When the 
shopping malls were located only a few hundred meters away, the prices were much lower 
than when they were one kilometre away. They were able to derive optimal distances (for 
prices) for neighborhood, community and regional shopping malls. 
 
The market for apartments in Sweden has some legal differences compared to other countries. 
When you buy a Swedish co-op, you do not buy the actual physical apartment as in a 
condominium, you only buy the right to use the apartment. The actual apartment is owned by 
a housing cooperative which you automatically become a member of when you buy a co-op. 
The housing cooperative can be described as a limited company with its own board of 
directors. However, the housing cooperative’s main objective is to satisfy its members and 
they are not allowed to strive for profits. Members are inducted into the cooperative through a 
contract and the new member is also obliged to pay a base charge. Each cooperative can have 
rules and criteria that the new owner needs to fulfil in order to become a member of the 
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cooperative. Housing cooperatives are usually only made up of apartments or apartments 
combined with rented apartments or premises, for example some cooperatives own premises 
on the ground level which are then rented out to companies that use them as shops.  
 
A buyer can usually put his or her apartment as collateral for a loan that they buy the 
apartment with; different banks have different policies on how much cash contribution is 
needed for a loan (Lundén, 2008). In May 2010 The Swedish Financial Supervisory Authority 
(FI) proposed that lending institutions such as banks should only approve loans up to 85 % of 
the cession price (FI, 2010). In other words buyers would have to pay 15 % of the price with 
their own capital (or loan elsewhere).  
 
A housing cooperative can be formed with a house or houses that are already established, 
such as rented apartments (dwellings). New buildings can also be built by a construction 
company or landlord and then be bought out by the cooperative. The housing cooperative can 
finance the purchase with debt, just like a company. Furthermore, the housing cooperative is 
very similar to a company that its revenue comes from membership fees, and costs include 
maintaining the standard of the whole building (assets), such as water systems, heating 
systems, electricity and the overall maintenance of the building. The owner of each co-op is 
responsible for the individual apartment’s condition; this is different from dwellings where 
the landlord is obliged to maintain a certain standard in each apartment. Each apartment in a 
housing cooperative constitutes a certain share of the whole cooperative. For example an 
apartment with a one percent share makes up one percent of the whole condominium 
organization, further implying that the apartment has one percent of the debt and assets. The 
share is usually determined by the original monetary input by the condominium owner when 
it is built divided by the total input into the condominium organization; the input is usually 
determined by the apartment’s size (Lundén, 2008). 
 
An important concept is the membership fee that is usually paid on a monthly basis and used 
for paying for the cooperative’s costs. The membership fee varies between different 
cooperatives and a rule of thumb is that cooperatives that are financed with a low amount of 
debt usually have lower fees due to a lower amount of interest, ceteris paribus. Jonsson & 
Lundström (2004) studied how the membership fee was capitalized in the selling price of 
apartments in Stockholm, Malmo and Gothenburg. They used a method where future fees 
were calculated and discounted with the risk-free rate to determine the present value (costs) of 
the fees. Their initial approach was that buyers would be rational and capitalize 100 % of the 
fee into their calculations, however their findings were that the fee was under-capitalized in 
all areas. They found differences regionally and one interesting difference was that 
membership fees in attractive areas were highly under-capitalized; the explanation they 
suggested is that buyers in these areas do not “need” to act rationally.  
 
Because each housing cooperative is structured as a company, they also provide outsiders 
with financial performance numbers. Each housing cooperative has a consolidated statement 
of income as well as a balance-sheet. This data makes it possible to examine metrics and do 
further analysis of housing cooperatives. While the impacts of current membership fees have 
been researched we have not found any research that examines the impact of expectations of 
future membership fees, which are affected by both the amount of interest paid by the co-op 
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organization and costs for maintenance. For example, a cooperative with a high debt-ratio 
could be forced to raise its membership fees if interest on the loans was raised to a level 
where current fees would not suffice, unless money can be obtained through commercial 
renting (Lundén, 2008). While there is plenty of research on the impacts of stock prices due to 
different metrics, we had difficulties finding studies that focused on what impact financial 
metrics of housing cooperatives have on cession prices.  
 
Other studies have focused on the impact from qualitative variables and macro-factors such as 
interest rates and incomes. However, from a theoretical perspective the financial performance 
of a condominium organization should be of importance to potential buyers and we believe 
that there is a lack of academic research on the subject. Earlier empirical housing studies 
placed more emphasis on macro-factors than on micro-factors. Most of the studies have been 
done in other countries, thus it is difficult to apply these studies in the context of the Swedish 
market. Our view is that this field needs more research and examination, particularly with 
focus on the co-op organizations themselves rather then the actual objects and the people 
buying them.  
 

1.2 Research Question 
Our background discussion leads us to formulate the following research question: 
 
Does the debt of co-op organizations affect cession prices? 
 

1.3 Purpose  

This study aims to examine the debts' impact on the cession price and to analyze the 
relationships between debt and other variables. By doing so, we will be able to give an 
explanation on what impact the debt and capital structure of co-op organizations has on 
cession prices.   
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2. Research Method 

 

In this chapter the method chosen for this thesis is presented. The chapter’s layout is as: 
 
2.1 Research Design 

In this section a critical discussion between different research methods for social science 
takes place. The section discusses qualitative and quantitative methods. Then, the method 
chosen and the hypothesis are also presented.  
 

2.2 Limitations 

This section provides the limitations created in regard to data selection. The section is 
concerned with the reasons for the sample selected.  
 
2.3 Data Selection 

In this section the sources of data are declared. The raw data will not be presented because 
it is classified information. However, the data sample is described along with all the 
variables obtained, as well as a discussion on how the variables have been treated in the 
analysis.  
 
2.4 Definitions of Sub-samples 

Here a breakdown of the data is presented together with definitions of different sub-
samples that will be studied separately. 
 
2.5 Definitions of Variables used in our Study 

Variables are defined using mathematica notation. These are later used in the empirical 
part of the thesis.  
 
2.6 Descriptive Statistics of the Variables 

Here descriptive statistics such as minimum values, maximum values, numbers of 
observations, mean and standard deviations are presented.   
 
2.7 Definition of Regression Equations 

A definition of the four regression equations later used in the empirical part of this thesis is 
provided in this section. 
 
2.8 Method Review 

Here we review our method in relation to the purpose of the study. A discussion of some 
of the weaknesses of the chosen method also takes place. 
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2.1 Research Design 

According to Bryman & Bell (2007) there are two approaches used when doing research in 
the field of social science, either by using a qualitative method or by using a quantitative 
method. Both of these methods have their advantages and disadvantages. Thus, the choice of 
method should be based on the research question that one has chosen. Therefore, for this 
study we have chosen a quantitative approach because we are going to gather data in order to 
explain the relationship between debt of housing cooperative organizations and cession prices. 
This view is supported by Bryman (2001) who advocates that the quantitative approach 
should be used when measuring numbers and to explain the outcome by using theories. 
Furthermore, the quantitative method transforms the information into numbers which makes it 
easier to explain the quantities of information by using statistical methods (Bryman and Bell, 
2007, p. 578-81). 
 
Since the supporters of the quantitative view argue that hard numbers represent the results, the 
formulation of a hypothesis is needed in order to test the outcome statistically. However, the 
research can also be done without the formulation of a hypothesis; in this case theory plays 
the role of a loosely formulated interest orientation for which data is collected. Bryman (2003) 
and Djurfeldt, et al., (2003) argue that the choice of research method should not be based on 
the scientific view of the researcher; instead it should be based on the research problem and 
theory. Clearly, a quantitative method is the most suitable for our study since we are mostly 
aiming to explain the outcome of empirical data.  
 
As previously stated, we want to study whether the debt of co-op organizations affects cession 
prices. To answer this question we have chosen the debt-ratio, the total amount of debt per 
observation (per co-op) and the selling price as the main variables together with several other 
quantitative variables which will be presented later on. Furthermore, a multi-linear regression 
is used in this study in order to investigate how several independent variables affect a 
dependent variable (price).  

 

2.1.1 Hypothesis 

The following hypothesis is tested in this study: 
 
H0: If buyers do not believe that there is a risk increase with co-op debt then co-op prices will 
not be lower for co-op organizations with more debt (ceteris paribus) 
 

H1: If buyers believe that there is a risk increase with co-op debt then co-op prices will be 
lower for co-op organizations with more debt (ceteris paribus)   
 
The hypothesis is tested based on a 5 % level of significance, also called the .05 level which is 
commonly used by academics conducting quantitative research. 
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2.2 Limitations 

The following criteria have been established and used for the process of data collection: 
 

• Each sale must have several comparables in terms of apartment size, geographical 
region and the time of sale. 

• The submarkets selected must be liquid. We defined a liquid market as a market that 
had at least one sale made by a broker firm each month during the 12 months prior to 
the actual sale that we included in our study.  

 
This limited the available data to markets where a lot of transactions occur, for example in 
Stockholm. This limitation was necessary because if the market is not liquid and if 
information asymmetry exists between the actors on the market, a proper price function of any 
significance would be difficult to derive.  
 
A further limitation was made due to time and resource restraints. The housing cooperative 
organization for each purchase had to be identified, limiting the study to purchases between 
February and March 2010 in the inner area of Stockholm.  
 
The limitation of only transactions in the inner area of Stockholm is also important because of 
the distinctive characteristics of the housing market. The overall market consists of several 
submarkets in which prices will be determined by different hedonic price functions (Day, 
2003, p.1). Using only a small geographically based sample of Stockholm reduces the risk of 
transactions within different submarkets being compared. Wilhelmsson (2004, p. 276) 
explains housing submarkets as areas where implicit prices or different housing attributes 
differs from another area. Even if the areas are located in the same geographical district, 
attributes such as traffic noise and window views can create large deviations in the property 
value.  

2.3 Data Selection 

All data on transactions are provided by Anders Hallberg at Mäklarstatistik 
(www.mäklarstatistik.se), which we do not believe have any financial interest in manipulating 
the raw data.  Mäklarstatistik provides data to other businesses, private individuals and 
institutions. Therefore, we find it highly unlikely that they would conduct any manipulation of 
the data. We received data on 479 apartment purchases in the inner area of Stockholm in 
February 2010 as well as 45 purchases in the same area in March. Please note that there were 
more than 45 purchases in March but we only used 45 observations to test our regression 
results on, as test of our derived model with a different sample.  The March sample was 
further reduced down to 33 observations as 12 observations were missing the required 
variables. The variables provided for each purchase are: 
 

• Address 
• X- and Y- coordinates (exact geographical location) 
• Cession price 
• Monthly fee to the housing cooperative organization 
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• LFK-code (Swedish code to indicate which church a street belongs to, called 
församlingskod)  

• Floor level 
• The availability of elevator / balcony 
• Total size of apartment (square meters) 
• The apartment’s share of the housing cooperative organization (andelstal) 
• Number of rooms 
• Construction year 
 

Not all of the variables were used in the study as some were considered irrelevant for the 
purpose. It is important to notice that some are on mixed scales. For example the availability 
of an elevator is on an ordinal scale where having an elevator is classified as better than not 
having one. Floor could be on an interval or quotient scale; however such a categorization 
would be highly subjective considering not everyone agrees that the higher the floor the 
better, especially in buildings that lack elevators. Instead, floor was treated as an ordinal 
variable where ground floor was considered worst and all other floors equal. We therefore 
removed all ground floor apartments from our sample. 
 

Apartment purchases where we could not find what organization they belonged to, as well as 
observations on Hornsgatan (which is considered to be the most polluted street in Stockholm) 
was removed from the sample. The purchases were removed because they might have been 
sold at a lower price level due to pollution, and no pollution variable is included in this study. 
Purchases in Hammarby Sjöstad which is a fairly new neighbourhood which has no subway 
connected to it was also removed from the sample.  One apartment with a cession price of 18 
million SEK sold on a very attractive street was also removed since it was considered to be an 
extreme observation because the second most expensive purchase in the sample was around 
11 million SEK.   
 
After these eliminations we found the debt-ratio for each co-op organization from Boreda’s 
database as well as the debt per square meter for the whole organization. To arrive at the total 
debt for each apartment we multiplied the apartment’s size by the co-op organizations debt 
per square meter. The total debt is measured as the co-op’s long-term debt and the debt per 
square meter uses liveable areas only; ground plots, garages and so on are not included. We 
obtained access to this information from Joakim Möller at Boreda (www.boreda.se).  

 
None of the actual data is exposed in this study due to secrecy from data providers. We do not 
think this is a problem due to our quantitative research method; we are not interested in the 
observations themselves, rather in the data as a whole. Using classified data also provided us 
with the opportunity to use the latest data available in terms of selling dates.  

2.4 Definitions of Sub-samples 

The regression analyses were made on different sets of samples to explain variations across 
different co-ops. We used the size of the apartments as a variable to create the sub-samples. 
The different sub-samples are presented in table 1. 
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Size (m
2
) N of observations 

16-25 24 

26-39 65 

40-69 136 

70-105 79 

106-182 18 

  

Table 1: Definitions of sub-samples and observations 

 

The following sub-samples were used: 

Sub-sample 1: 16-39 m2 sized apartments  

Sub-sample 2: 40-69 m2 sized apartments  

Sub-sample 3: 70-105 m2 sized apartments 

2.5 Definitions of Variables used in our Study 

The variables used in this thesis are presented here. Note that variables denoted Y are 
dependent variables and variables denoted X are independent. 

Variable Description Our definition 

Y1 Price in SEK  The total cession price (including broker fees). 

Y2 Price per square meter  

The total cession price (Y) divided by the size of the apartment 

in square meters. 

 

Y3 Monthly fee per square meter 
The monthly fee paid to the co-op organization in crowns 

divided by the size of the apartment in square meters. 

X1 Debt-ratio  
The debt-ratio defined as debt divided by total equity and debt, 

taken from 2008 annual year’s balance sheet. 

X2 Monthly fee The monthly fee paid to the co-op organization in crowns. 

X3 Size Size of the apartment in square meters. 

X4 Share size 
The share the apartment constitutes of the total co-op 

organization. 

X5 Rooms The total number of bedrooms in the apartment. 

X6 

Total debt of the co-op (debt per 

m2 * X3) 

The total debt per apartment (co-op) in SEK. 

X7 

The debt per m2 for the co-op 

organization 

This number is the total debt a co-op organization has divided 

by the total living area in m2 (i.e. gardens, garages are not 

included). 

β  Coefficient  The variables we want to find out with the regression analyses. ∈ 
Epsilon 

Error term used to describe how much of the function is not 

explained by the other variables. 

Table 2: Definitions of variables 
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2.6 Descriptive Statistics of the Variables 

 

In order to study our variables we had to ensure that there was some variance within our 
sample. The standard deviation and mean were analyzed by using SPSS descriptive statistics. 
The descriptive statistics for the variables is presented in Table 3. 
 

 
N 

(total: 322) 
Minimum Maximum Mean Std. Deviation 

Debt-ratio 322 .010 .969 .40462 .245604 

Size 322 16 182 58.7609 27.37558 

Price 322 1 095 000 11 410 000 3 269 327.63 1 629 239.91 

Share* 301 .01 13.08 2.2511 2.1215 

Rooms 322 1 6 2.1739 1.0356 

Monthly fee 322 .00 6594.00 2431.6335 1319.56462 

Total debt of 

the co-op 
298 371.70 1 732 785.60 296 866.64 267 977.26 

Debt per m2 298 10.62 23 371.92 5262.18 4091.14 

Table 3: Descriptive statistics of the variables 

 
* We had 21 observations where the share variable was unknown. We decided to still use these observations for 
our regressional equations that did not use the share variable. However, we did not use these observations in the 
equations that included the share. 

 

As Table 3 shows, the highest debt-ratio is 96.9 % and the lowest is 1 %, indicating a total 
spread of 95.9 %. The standard deviation is approximately 24.5 %, indicating that we have 
rather large deviations within our sample making the variable appropriate for our study. The 
same applies for the total debt of the co-op where the highest had 1 732 785.60 SEK and the 
lowest 371.70 SEK together with a standard deviation of 267 977.26 SEK. 
 

2.7 Definition of Regression Equations  

Several regression models were constructed where the price is a hedonic function, i.e. a 
function of a set of bundles (set of variables).   
 

(1) Y1 = α + β 1 * X1 + β 2 * X2 + β 3 * X3 + β 4 * X4 + β 5 * X5+ ∈1 

Cession price as a function of debt-ratio, monthly fee, total apartment size, share size and the 
number of rooms 
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(2) Y1 = α + β 1 * X1 + β 2 * X2 + β 3 * X3 + β 4 * X4 + ∈1 

Cession price as a function of debt-ratio, monthly fee, total apartment size and the share size 
 

(3) Y1= α + β 1 * X1 + β 2* X2 + β 3 * X3 + ∈i 

Price as a function of debt-ratio, the monthly fee and the total size of the apartment 
 

(4) Y1= α + β 2* X2 + β 3 * X3 + ∈i 

Price as a function of the monthly fee and the apartment size 
 

(5) Y1 = α + β 2 * X2 + β 3 * X3 + β 5 * X5+ β 6 * X6 + ∈1 

Cession price as a function of the monthly fee, total apartment size, the number of rooms and 
the total debt per co-op  
 

(6) Y1 = α + β 2 * X2 + β 3 * X3 + β 6 * X6 + ∈1 

Cession price as a function of the monthly fee, total apartment size and the total debt per co-
op  
 
Notice that the share variable has not been included in equations 5 & 6 where the total debt 
per co-op has been used. The reason for this is that one way to calculate the total debt of a co-
op is to multiply the share size by organization’s total debt. That calculation would yield the 
same result as the organization’s debt per square meter multiplied by the apartment’s size in 
square meters, therefore the share size does not fulfil any function in equations 5 & 6. 
 

2.8 Criticism of Secondary Data 

 
The ideal empirical data would be if we had the opportunity to collect and analyze the original 
financial data from the balance sheets rather than a database. Therefore, there is always a 
possibility that the data may include errors or be manipulated. For example, we do not know 
exactly what measure for debt per square meter that have been used in the database. We do 
not know if they have included possible dwellings when calculating the variable. Although, 
we know that they have used the same technique for each co-op organization which makes 
this I rather small problem, considering that the observations in the sample have the same 
variable even though that it might not be the best variable technically to measure the debt per 
square meter.  
 
In order to reach an ultimate conclusion, the ideal empirical data would be a broader sample 
which includes Sweden’s largest cities such as Gothenburg and Malmo etc. Thus, a broader 
range of data would better correspond to analysis based on our research method, where 
generalization is an important factor. Moreover, in order to reach a better conclusion a 
broader set of data would be needed which included observations before and after the 
financial crisis in order to eliminate the effect of extreme conditions. 
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2.9 Method Review 

One major weakness in this study is the neglect of qualitative factors affecting prices of 
individual condominiums, which is hard to capture with a quantitative approach. Some 
examples to illustrate: 
 
• The premium paid by a buyer for living close to their specific work. 
• The premium paid by a buyer for the current interior decoration such as walls or flooring. 

Other buyers might discount their maximum price by the cost of fixing interiors the way 
they want them. 

• The premium paid by a buyer for emotional stimulations (for example buying in an area 
they grew up in or similar.)  

• Balcony, fireplace, view and other qualitative micro-attributes 
 
The main reason for not including these variables is the lack of available data when using 
secondary data. Including aspects such as the ones above would require a more qualitative 
approach including the collection of primary data, for example by interviewing buyers. Such 
an approach would be incredibly time-consuming on a large sample of observations.  
 
However, one could argue that each bidding situation includes these types of factors leading 
to the conclusion that these types of premiums do not distort the market price as they are 
always included in the market prices.   
 
Another problem is the neglecting of different interest rates. Some co-op organizations might 
have floating interest rates while some may have fixed, in the short-run. The reason for not 
including this is that it would be far too comprehensive to manage, as an average interest 
would have to be calculated for each co-op organization due to some having more than one 
loan. It can also be argued that the interest differences between different organizations would 
not deviate too much simply due to the fact that all interest stems from the steering interest 
rate. 
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3. Theoretical Framework 

 

 

3.1 Efficient-Market-Hypothesis 

Fama (1970) describes an efficient market as an ideal market where prices fully reflect all 
available information. Early treatments of the efficient market theory argue that prices follow 
a random walk process. Malkiel (2003) describes that all subsequent price changes represent 
random departures from previous prices. Information is considered to be immediately 
reflected in prices, suggesting that tomorrow’s price changes will only be based on news 
published tomorrow; older news has already been incorporated into the price. Fama (1970) 
provides three criteria that have to be fulfilled in order for a market to be fully efficient: 

In this chapter the main theories related to this study are presented. Both theories that have 
been developed specifically for research on housing prices as well as other more general 
theories are presented in order to provide the reader with some general knowledge on the 
subject. Note that not all of the theories are used to explain our particular research; some 
are there to further explain some of the information found in the background section. 
 
3.1 Efficient-Market-Hypothesis 

The EMH (hypothesis) is important for explaining pricing and price movements in various 
markets. There are three forms of markets according to this theory: strong, semi-strong and 
weak. Each form and its criteria will be discussed.  
 

3.2 Price Fixing in the Housing Market 

In this section some of the previous research that has been conducted on price fixing with 
regards to housing is presented. Housing as a good is presented from a theoretical 
perspective and its unique characteristics are described.   
 
3.3 Hedonic Price Model 

The hedonic price model has been used previously to estimate to what extent a certain 
variable plays a part in pricing where the good is considered to consist of a set of benefits. 
This model is commonly used in studies of housing prices and other heterogeneous goods 
and will be explained here. 
 
3.4 Capital Structure 

This deals with the concept of capital structure in a company and ideas of optimal trade-off 
between debt and equity. However, as house cooperative organizations do not share all the 
characteristics of a regular company there are some technical differences that will be 
explained in this section. 
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(i) There are no transaction costs in trading securities (the hypothesis was originally 
developed for financial securities, however its logic can extend to all markets which use 
market-pricing). 
(ii) All available information is available at no cost to all market participants. 
(iii) All agree on the implications of current information for the current price and distribution 
of future prices of each security. 
 
Efficient markets are considered to be a "fair game" where no investor would be able to earn 
returns above the risk taken (Fama, 1970). 
 
The efficiency of the market can also be considered semi-strong. In this view all public 
information such as news statements and annual reports are considered available to all and 
interpreted the same way. However, in semi-efficient markets private information does exist. 
Private information can be for example insider information or industry know-how. Investors 
can earn above normal returns by finding undervalued securities using private information but 
not public information (Malkiel, 2003). 
 
Markets can also be in weak-form. In this form, prices do not follow any type of pattern and 
historical information does not give any indication of future prices; in this form, prices are 
considered to follow a random, unpredictable walk (Lin, et al., 2003 and Fama, 1970). 
 
Hort in Lindh (2000) studied the price developments of small houses in Sweden between 
1952 and 1998. She found that 60 % of price movements were predictable by historical prices, 
and she argued that other research on both Swedish and foreign housing markets has come to 
similar conclusions, something that puts the housing market as an efficient market in question 
when historical data can be used to such an extent to predict further price movements. This 
implies that the market would be semi-strong or strong due to price movements not being 
solely determined by historical prices. 

3.2 Price Fixing in the Housing Market 

 

The amount of time it takes to build a house has implications on the supply side of the market, 
which is therefore fixed in the short-run. The implication of this is that when the demand 
increases, the prices are set above the actual market equilibrium due to the supply being fixed, 
but in the long-run, the increased prices would stimulate increased supply of housing and 
equilibrium would be reached. In the Swedish market the supply-increase is mostly 
represented by new housing estates (Lantmäteriet & Mäklarsamfundet, 2006), but also a small 
increase from remodelling of dwellings to co-ops.  
 
Eriksson in Lindh (2000) describes housing as one of the most heterogeneous products in the 
market; no object is identical to another. According to Eriksson in Lindh (2000) there are six 
factors that distinguish housing as a product compared to other products: 
 

• The duration  
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Housing is an enduring good that consists of both housing stock (building material and 
land) and housing services (for example electricity, household appliances and furniture). 
The author advocates that a buyer is the investor, the owner and the consumer of housing 
stock. The housing stock is obtained either by paying their landlord or paying themselves 
in the case of investors. He further argues that the price of one unit of housing stock will 
be equal to the discounted present value of the housing services provided by the housing 
stock. 
 
• The heterogeneity 
For example differences in size, design, surrounding areas, maintenance level etc. These 
characteristics make it difficult to define and measure a general output. 
 
• The site fixation 
When housing is purchased a location is also purchased. For example the availability of 
different services, the neighbourhood and so on. He states that these spatial aspects are 
often ignored in the housing price literature. 
 
• The high production cost 
Housing is obviously a very capital intensive product to manufacture.  
 
• Future running charges come with the purchase  
As owner of the building you have to maintain the premises; obviously a well-managed 
building will have a higher value than a poorly managed one (ceteris paribus). If you 
decide to hire out apartments in your building you also have legal obligations by Swedish 
law to maintain a certain standard of the building. 
 
• The government’s central role on the housing market  
A typical Swedish political saying is that everyone has the right to housing. The 
government obviously plays an important role in the housing market due to its decision-
making power and tools (taxes etc.).  

 
A lot of research on what factors might drive housing prices has been conducted. Hort in 
Lindh (2000) describes how two different general models of explanation have been proposed. 
The first one is a fundamental approach where prices are determined by supply and demand, 
while the second one explains prices as a function of speculations. According to this model, 
people in the market speculate about what the future prices will be and buys accordingly. The 
latter would become a self-fulfilling prophecy where prices would move according to 
expectations, even if the fundamentals (supply and demand) move in another direction. 
However, in the long-run fundamentals would have to be accounted for in the pricing and the 
following formulation includes both aspects: 
 
∆Pt = α  + β∆Pt-1 – y(P-P*)t-1 + ∈t 

(Hort in Lindh, 2000, p. 13) 

 

P*t is the long-run equilibrium price, Pt is the observed price-level at timet,  β∆Pt-1 represents 
the impact of historical price developments on current prices and y(P-P*)t-1 represents the 
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impact of the deviations from the observed prices compared with long-run equilibrium on the 
actual price levels.  
 

3.3 Hedonic Price Model 

A regression analysis of the observed prices against its attributes is done through a hedonic 
price function. The hedonic price includes characteristics of commodities rather than the price 
of them. The good is valued for its utility characteristics, and the price varies with the amount 
of utilities a good holds.  Some variables commonly used when studying housing are the 
number of bedrooms, size of plot, or distance to the city center. The hedonic price function 
estimates the price of the attributes separately (Brorsen, et al., 1984). 
 
In the commodity market the commodities are viewed as bundles of attributes for which no 
clear market exists. Most of the times the demand and supply functions are of interest to 
estimate but the observation of absence is difficult and problematic to estimate. Therefore, 
Rosen developed a theoretical model for the structural analysis of hedonic prices. His model 
explains the market price of housing which is determined by consumers’ evaluations of each 
individual service and by the producer’s offering price of each service.  Rosen’s model 
demonstrates that most existing hedonic prices estimate only the market information available 
to consumers and suppliers, but disclose the underling market’s structure.  According to 
Rosen (1974, p. 44), the hedonic equation "represents a joint envelope of a family of value 
functions and another family of offer functions."  Thus, the Rosen theoretical model is briefly 
presented here (Rosen, 1974). 
 
The hedonic pricing model is based on a single family home which is considered as a 
collection of attributes, described as a vector, z. Thus, the hedonic price function, P(z), is the 
relationship between the market price of a house and levels of attributes. Therefore, this 
function explains how the house prices equilibrium is set, given the demand of buyers and the 
availability of housing stock (Abdalla & Ready, 2005). 
 
The hedonic pricing function reveals information about buyers' preferences over vector, z. 

Thus, the buyers look for available houses, and choose one that maximizes their utility 
function, given by V(W − P(z)z), where W is the wealth of the household. 
 

  
 

(Abdalla & Ready, 2005, p. 315) 

 

The marginal implicit price of attribute zi is called the left-hand side and the household’s 
marginal rate of substitution between attribute zi and money is the right-hand of the equation.  
For a small change in zi, then, the marginal implicit price of zi measures the household’s 
marginal motivation to pay for additional zi (Abdalla & Ready, 2005). 
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If the price equation is known, the marginal price of each variable can be derived. This makes 
the construction of pure price indices possible because price appreciation due to increased 
bundle value can be removed (Eriksson in Lindh, 2000). 
 
If there are not any changes in the zi, the hedonic price function will give an exact measure of 
the benefit or cost to the household. On the other hand, if the moving costs are large, the 
hedonic price function will provide an increase or decrease in the household’s willingness to 
pay for an exogenous change in zi. If a non-marginal change from z0 to z1 is seen as an 
improvement, then _P = P(z1) − P(z0) is an increased bound on the household’s willingness 
to pay . If the change from z0 to z1 is seen as a decrement, then _P = P(z0) − P(z1) is a 
decreased bound on the amount the household will be willing to compensate (Abdalla & 
Ready, 2005). 
 
Several previous studies have used hedonic pricing models to analyze the effects of housing 
prices. Mills & Simenauer (1996) used the hedonic pricing model to estimate the impact of 
quality on housing prices for different regions. Their study provided a hedonic analysis based 
on transaction prices of sample apartments. The authors discovered that more than half of 
housing prices increased because of the quality improvement in the apartment. 
 
When making valuations of co-ops, Lantmäteriet & Mäklarsamfundet (2006) state that a 
district-based comparison model is the most commonly used, indicating that the location is a 
very important variable in explaining prices. Lantmäteriet & Mäklarsamfundet (2006) actually 
state that the site is the factor that affects the price the most. In less desirable sites the prices 
are lower, the movement rate higher and prices more sensitive to general fluctuations in the 
housing market. Vice versa applies for attractive sites. The second most important factor is 
the size of the apartment and buyers usually put extra value on the number of rooms, 
Lantmäteriet & Mäklarsamfundet  (2006) gives the example that a co-op with 60 m2 based on 
three rooms is usually valued higher then the same living area on a two-room apartment.. 
Other contributing factors are the standard and age of the building and the financial situation 
of the condominium association. Recently, Mäklarstatistik (2010) did a major research on 
how the monthly fee impacted the selling price and found that it had a major impact on small 
apartments (30 square meters) in Östermalm in Stockholm. They found that by raising the 
monthly fee by 1000 SEK the average price of the co-op decreased with 430 000 SEK.  
 
The hedonic method has been criticized for assuming equilibrium throughout the entire 
property market. The model also assumes no interrelationship between the prices of the 
attributes. By using this kind of assumption the price of additional attribution is equal across 
all properties. Dunse & Jones (1998) argue that since the market is imperfect, a better 
assumption could be disequilibrium. The authors’ advocate that the data needed for 
disequilibrium are impossible to acquire, therefore, it paces out of the range of research. Even 
though the model has an unrealistic assumption, it has still been widely applied to housing 
market analysis and is well established in the scope of most research (Dunse & Jones, 1998). 
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3.4 Capital Structure 

Capital structure refers to how a corporation’s assets are financed. This is often done through 
combinations of equity, debt and securities. The capital structure can be obtained and 
calculated using the balance sheet of the corporation. A lot of research has been devoted to the 
subject of optimal capital structure, often referred to as the optimal debt-ratio of the firm. 
Molina (2005) states that a commonly held view is that firms are usually underleveraged, and 
in theory they should therefore increase their debt due to the tax benefits of debt. The tax 
benefit of debt is that interest on loans is deductible, thus making debt attractive to firms that 
have profits to deduct it against. However, Molina (2005) points out that according to 
traditional trade-off theory, the benefits of tax shields would be offset by the increased cost of 
financial distress.  
 
Other costs associated with debt are bankruptcy and agency costs. Firms should increase their 
debt until the cost of debt exceeds the benefits, that is the optimal debt-ratio (Damadoran, 
2003). It is important to note that firms have a legal obligation to pay the holder of debt in 
contrast to shareholder dividends which is not a legal obligation.  
 
While it is common knowledge that most firms’ goals are to maximize their profits or 
shareholder value, this is not the case for co-op organizations in Sweden. The goal for the 
organizations is simply to cover all the costs necessary. Lundén (2008) states that the role of a 
co-op organization is to promote the members' interests, it should not strive to make a profit. 
The monthly fees are set according to a cost price model; it should cover all the costs that the 
organization has unless it has other revenues, for example through rental of commercial space 
(Lundén, 2008).  
 
This makes debt less desirable in co-op organizations because of the absence of profit as a 
goal. Just as a company can ask their owners for more money in the case of not being able to 
pay their financial obligations, a condominium organization can extract more money from its 
owners through increased monthly fees.  
 
If a co-op organization in Sweden goes bankrupt, he house would be sold to pay off as much 
of the obligations as possible, similar to company liquidation. The owners of the co-ops 
would instead become tenants, i.e. they do not lose their housing but they lose the money 
invested in a co-op. In the case of a default, most people would then only have a rented 
apartment (dwelling) together with a loan that has lost its collateral (7 kap. 33§ 1 st. 
Bostadsrättslagen 1991:614). 
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4. The Swedish Housing Market 

 

 

4.1 Rented Dwelling 

A rented dwelling is a contract where a property owner rents out an apartment for a 
predetermined rent to a tenant. In this type of contract, the property owner decides on what 
and when any restorations of the apartment should take place, although the time for change of 
pipe systems is an exception that is controlled by law. The contracts for a rented dwelling can 
be different, for example the period of notice may vary. The living period is infinite if nothing 
else is written in the contract. The property owner can decide that the tenants must fulfil 
specific conditions to be allowed to utilize the apartments, such as a minimum income, age 
limit or pet allowance.  
 
A very important feature of Swedish law is the User Value System (bruksvärdesprincipen). 
The system is a law that states that the rent charged by the property keeper should be 
reasonable. Obviously this principle is very subjective and is commonly used in order to 
prevent private housing companies from charging unreasonably high rent. The question of 
unreasonable rent can be tested by Hyresnämnden, a mediating organ of disputes between 
tenants and landlords (Hyresgästföreningen, 2008, p. 2). The method always uses rent-levels 
from non-profit housing companies to judge if the rent charged by a private company is 
considered reasonable or not. 

Our focus in this study is on co-op apartments; however there are several other housing 
alternatives available in Sweden. In this section the most common alternatives and their 
unique characteristics will be discussed, and their benefits will be put into comparison.  
 
4.1 Rented Dwelling 

Rented dwellings are a debated subject in Sweden. In this section we describe the system 
for rented dwellings in Sweden.  
 
4.2 Co-ops  

The Swedish system of co-ops is explained here; these are the type of dwellings that are 
being researched in this study.  
 
4.3 Regular houses, townhouses and condominiums 

Regular houses and townhouses only differ in their physical structure, while 
condominiums are a form of housing that has been available in other countries than 
Sweden for a long time. However, condominiums were introduced in Sweden in 2009.  
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The principle should take into account several factors: 
 

• The size of the apartment, level of modernization, construction plan, location within 
the building, reparation level and sound isolation. 

• Elevator, garbage chute, wash-house, extra storage space, good housing services, 
playground, garage or parking space that belongs to the dwelling. 

• The house’s overall location, the overall living environment and proximity to 
communications. 

 
(Hyresgästföreningen, 2008, p. 2) 
 
The User Value System has been criticized for not including location-specific demand, 
leading to rents being below the market equilibrium in attractive areas such as the inner city 
of Stockholm. Norgren (2004) says that the effect of rents below market rents leads to an 
unofficial market, remodelling of rented dwellings to condominiums and key money for 
rented dwelling contracts. According to Boverket (2010), 23 out of 26 municipals in 
Stockholm reported that the demand exceeded the supply of rented dwellings. 

4.2 Co-ops 

The main difference between rented dwellings and co-ops is that the latter are owned by an 
economical organization that is made up of the owners of the flats, in most cases the actual 
tenants. In rented dwellings the property owner decides on who should operate the house and 
in co-ops the board of the organization makes these types of decisions. As previously stated, 
the sole purpose of the organization is to provide cost-based price of living for its members; 
even if the organization has a lot of liquid funds the board is not allowed to invest these in 
places where they have the opportunity to get a high return because they are not allowed to 
speculate. A board that goes into trading in stocks and shares can be personally accountable if 
funds are lost. 
 
In a rented dwelling the property owner is responsible for the maintenance of the actual 
apartments, for example piping and water supply. In a co-op each owner is responsible for 
their own apartment while the organization as a whole is responsible for buildings facades 
(SBC, 2009). 
 
In Sweden there are approximately 700 000 co-ops. About 80 000 – 90 000 are sold each 
year, which means that approximately 10 %of all condominiums in Sweden change owners 
every year, (Lantmäteriet & Mäklarsamfundet, 2006). Some common arguments for the co-op 
form is that the tenants have more freedom over what to do with the apartment and can also 
get a financial gain if there is a value appreciation of the property (SBC, 2009).  
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4.3 Regular Houses, Townhouses and Condominiums 

The regular transaction on the housing market in Sweden is simply full ownership of a house 
and in most cases a garden. When someone purchases a house in Sweden, he or she receives a 
title deed which should be handed in to the district court within 3 months from the purchase in 
order to be the lawful owner (Nordea, 2010). 
 
Some houses might have special easements such as the right to run pipes on someone else’s 
property (Jordabalk,14 kap). In some areas, several houses and townhouses belong to a 
community organization where they own, for example, nearby roads, piers or parks together. 
Similar to the way in which co-op organizations collectively own space close to their 
apartments, (Lag om förvaltning av samfälligheter, 1973:1150).  
 
Condominium is a new form of living introduced in 2009. This living form can only be used 
for new building constructions and superstructures. In this form, no organization such as a co-
op exists and instead the actual physical apartment is fully owned by the owner, however 
some restrictions such as the law about reasonable rents when renting out still applies to fully 
owned apartments (Ägarrätt.se, 2009). The owners of these types of apartments usually 
become members of a community organization in order to maintain stairwells, housing fronts, 
roofs and so on (Regeringskansliet, 2009). 
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5. Empirical Results 

 

5.1 The Whole Sample 

 

Equation 1 

 

Below are the results for equation (1) for the whole sample excluding 21 observations with 
unknown share sizes. Equation (1) defines price as a function of debt-ratio, monthly fee, total 
apartment size, share size and the number of rooms. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

300 .988 .988 182196.85 .000 4771.06 

 

Variable β  Std deviation Beta Significance 

α   -194609.77 37358.09  .000 

Debt-ratio   515.93 453.40    .009 .256 

Monthly Fee -  40.70 12.02   - .029 .001 

Size   58704.45 762.51    .986 .000 

Share   4474.32 5896.74    .006 .449 

Rooms   41248.82 20906.97    .026 .049 

Table 4: Results from Equation 1 for the whole sample 

 

In this section we will present our results. We will only write short notes about the results 
in this section; the broader discussion will be saved for our analysis section. In order to 
understand the results, the reader needs some basic understanding of statistical terms as 
they are not explained here. The results are based on the samples and equations previously 
described in our method chapter. 
 
5.1 The Whole Sample 

In this section we present the results of our regression equations when used on the whole 
sample.  
 
5.2 Sub-samples 

In this section we present the results of our regression equations when used on the different 
sub-samples. 
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This model explains 98.8 % of the price with a very high significance, less than one in a 
thousand that the result would be derived by chance. This means that the model does not 
capture 1.2% of the total price explanation; this is due to unknown variables that are not 
included in this study. The standard deviation of 182 196 SEK is relatively small considering 
that the sample included co-ops with various prices between approximately 1-11 MSEK.  
 
The monthly fee, apartment size and the number of rooms are the variables below the 5 
percent significance level. The result can be viewed in a way that for every SEK increase in 
monthly fee the price decreases by 40.70 SEK. What might seem surprising at this point is 
that the prices actually increase with increased debt and share size.  
 
Equation 2 

 

Below are the results for equation (2) for the whole sample excluding 21 observations with 
unknown share size. Equation (2) defines price as a function of debt-ratio, monthly fee, total 
apartment size and the share size.  
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

300 .988 .987 183084.93 .000 5905.15 

 

Variable  Std deviation Beta Significance 

α  - 194245.19 37539.73  .000 

Debt-ratio    504.950 455.576    .008 .269 

Monthly Fee  - 29.38 10.62   - .021 .006 

Size   59764.45 543.73    1.004 .000 

Share   3837.97 5916.61    .005 .517 

Table 5: Results from Equation 2 for the whole sample 

 

Again we see a very high level of R2, 98.8 %, the same as in the previous equation. The only 
difference in this equation is that the number of rooms is excluded which did not make any 
major changes to the level of explanation. 
 
Not much difference is observed in the variables when compared to the previous equation (1). 
However, the impact of the monthly fee seems to be slightly less (29.38 compared to 40.70). 
The significance for debt-ratio is slightly higher than in equation (1), but still far from an 
acceptable level. What can also be noted is that the coefficient for size is slightly higher when 
the number of rooms is excluded from the equation.  
 

Equation 3 

 

Below are the results for equation (3) for the whole sample. Equation (3) defines price as a 
function of debt-ratio, the monthly fee and the total size of the apartment. 
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N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

322 .988 .986 182855.18 .000 8388.52 

 

Variable β  Std deviation Beta Significance 

α - 203864.08 36028.90  .000 

Debt-ratio   583.625 442.95    .009 .189 

Monthly Fee - 26.14 10.07  - .019 .010 

Size   59858.00 457.65    1.006 .000 

Table 6: Results from Equation 3 for the whole sample 

 
We still get the same R2 value as in the previous equations. Removing share size has not made 
any change to R2 which makes sense, because the share size did not have a high degree of 
significance in the previous equations. The results for the variables are similar to those of the 
previous equations. 
 
 
Equation 4 

 

Below are the results for equation (4) for the whole sample. This equation only includes two 
variables, the size of the apartment and the monthly fee. 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

322 .987 .987 183066.01 .000 12552.96 

 

Variable β  Std deviation Beta Significance 

α - 173277.20 36028.90  .000 

Monthly Fee - 24.11 9.96   - .017 .016 

Size   59649.90 430.03     1.00 .000 

Table 7: Results from Equation 4 for the whole sample 

 

Once again we see a very high R2, the difference from Equation (1) which included all the 
variables is only 0.1 %. Since the results are once again similar to those of the previous 
equations, this shows that almost all of the price variations can be explained by just the 
monthly fee and the size of the apartment. The relationship between the monthly fee and size 
is rather interesting though considering the high difference in Beta values, indicating that the 
monthly fee only constitutes a small marginal effect on the cession price compared to the size.   
 
Equation 5 

 

Below are the results for equation (5) for the whole sample, excluding observations where the 
total debt variable was not available. 
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N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

298 .989 .989 169390.20 .000 6533.62 

 

Variable β  Std deviation Beta Significance 

α -158504.22 26920.00  .000 

Monthly Fee -19.09 11.96 -0.014 .112 

Size 58719.63 665.65 0.994 .000 

Rooms 24530.77 20292.78 -.016 .228 

Total debt of co-

op 

-.105 .044 -.018 .019 

Table 8: Results from Equation 5 for the whole sample. 

 

The major point of interest in this equation compared with previously is that the total amount 
of debt of each co-op actually has a significant negative impact on the cession price. 
According to this coefficient the buyers on average discount the price by 10.5 % of the debt 
for each SEK increase in debt. Also, as illustrated, the number of rooms and the monthly fee 
are no longer valid on a five percent significance level.  
 
 

Equation 6 

 

Below are the results for equation (6) for the whole sample. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

298 .989 .989 169523.04 .000 8697.36 

 

Variable β  Std deviation Beta Significance 

α -158865.01 26939.46  .000 

Monthly Fee -12.97 10.85 -0.010 .233 

Size 59343.58 420.66 1.005 .000 

Total debt of co-

op 

-.101 .044 -.017 .023 

Table 9: Results from Equation 6 for the whole sample. 

 
The results have not changed in any major way compared to Equation 5; the total debt is still 
significant on a five percent level.  
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5.2 Sub-samples  

5.2.1 Sub-sample 1 

 

Equation 1 

 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

85 .982 .964 46146.01 .000 425.51 

 

Variable β  Std deviation Beta Significance 

α   609729.49 27916.21  .000 

Debt-ratio   43.075 213.45    .005 .841 

Monthly Fee   .430 8.21    .001 .958 

Size   36233.98 862.33    .984 .000 

Share  -7351.88 5412.48 -  .031 .178 

Rooms   2680.44 10797.04    .006 .805 

Table 10: Results from Equation 1 for Sub-sample 1. 

 

These results are for small co-ops (16-39 m2). The adjusted R2 should be used due to the 
number of observations being less then 200 (Djurfeldt et al., 2006, p. 336). What can be noted 
as well is that the standard deviation in the residual is much lower than for the whole sample; 
this is consistent with the fact that smaller apartments have lower prices.  
 
At this stage, size is the only variable significant at a 5 % level, which is the apartment size. 
As expected, in this sub-sample share size is negatively correlated with price, something 
which seems reasonably consistent with our hypothesis H0. However, the significance levels 
are much lower than before, indicating that the results for the variables have only been 
derived by chance. Also, note that the coefficient for size is much lower than for the whole 
sample. 
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Equation 2 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

85 .964 .962 45877.93 .000 538.10 

 

Variable β  Std deviation Beta Significance 

α   609951.70 27739.76  .000 

Debt-ratio   43.993 212.178    .005 .836 

Monthly Fee   1.119 7.68    .003 .885 

Size   36298.07 818.01    .985 .000 

Share  -7375.92 5380.18 -  .031 .174 

Table 11: Results from Equation 2 for Sub-sample 1 

 

The level of explanation is almost the same as in the previous equation (1), still with only one 
variable significant at a 5 % level.  
 

Equation 3 

 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

88 .964 .963 45750.28 .000 760.15 

 

Variable β  Std deviation Beta Significance 

α   598996.86 26575.53  .000 

Debt-ratio   139.643 196.931    .015 .480 

Monthly Fee   1.02 7.64    .003 .893 

Size   36225.52 790.97    .981 .000 

Table 12: Results from Equation 3 for Sub-sample 1. 

 

The derived results are similar to the previous results, although the impact of debt-ratio has 
changed quite a lot. However, this change is quite likely due to chance (48 %).  
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Equation 4 

 

Below are the results for equation (4) for sub-sample 1.  
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

88 .964 .963 45617.84 .000 1146.61 

 

Variable β  Std deviation Beta Significance 

α   605233.36 25005.44  .000 

Monthly Fee   2.25 7.42    .006 .762 

Size   36178.69 785.93    .980 .000 

Table 13: Results from Equation 4 for Sub-sample 1 

 

The size is the major variable of importance, with a beta value of .98. The beta value of the 
monthly fee (although without significance) is .006, which can be compared with -0.017 
which was derived when the same equation was applied to the whole sample. Nonetheless, the 
monthly fee is accepted at a 5 % level for the whole sample (.016).  
 

Equation 5 

 

Below are the results for equation (5) for sub-sample 1. 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

85 .962 .960 46498.17 .000 501.53 

 

Variable β  Std deviation Beta Significance 

α 608598.60 27240.13  .000 

Monthly Fee 4.340 9.41 .013 .646 

Size 36035.73 872.74 .978 .000 

Rooms 1506.17 13146.97 .003 .909 

Total debt of co-

op 

-.032 .044 -.018 .474 

Table 14: Results from Equation 5 for Sub-sample 1. 

 

As illustrated in the above table size is the only significant variable. The debt coefficient is 
much higher than for the whole sample, but at a very low significance (.474).  
 

Equation 6 

 
Below are the results for equation (6) for sub-sample 1. 
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N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

85 .962 .960 46214.05 .000 676.95 

 

Variable β  Std deviation Beta Significance 

α 608831.34 26998.29  .000 

Monthly Fee 4.71 8.76 .014 .592 

Size 36067.92 821.208 .979 .000 

Total debt of co-

op 

-.032 .044 -.018 .472 

Table 15: Results from Equation 6 for Sub-sample 1. 

 

No notable changes have occurred compared to Equation 5.  
 

 

5.2.2 Sub-sample 2 

 

Equation 1 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

126 .994 .994 42010.83 .000 3858.39 

 

Variable β  Std deviation Beta Significance 

α - 92875.73 23087.78  .000 

Debt-ratio - 157.293 153.199 -  .008 .307 

Monthly Fee   .070 4.78    .000 .988 

Size   55741.41 472.89    .991 .000 

Share   1164.74 2394.86 -  .004 .628 

Rooms   8026.44 8319.25    .009 .337 

Table 16: Results from Equation 1 for Sub-sample 2. 

 

Once again apartment size is the only significant variable at a 5 % level. The debt-ratio has a 
negative impact on the cession price for this sub-sample; the difference from the first sub-
sample is the coefficient for the apartment size which is much higher in this sub-sample 
(55741.41 compared to 36233.98). 
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Equation 2 

 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

126 .994 .994 41998.92 .000 4825.49 

 

Variable β  Std deviation Beta Significance 

α - 90668.53 22967.64  .000 

Debt-ratio - 149.60 152.948 -  .007 .330 

Monthly Fee   2.40 4.12    .005 .561 

Size   55741.41 446.36    .994 .000 

Share   1021.66 2389.59    .003 .670 

Table 17: Results from Equation 2 for Sub-sample 2. 

 

Equation 3 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

135 .994 .994 41112.93 .000 7217.18 

 

Variable β  Std deviation Beta Significance 

α - 86627.09 21760.10  .000 

Debt-ratio - 193.895 146.033 -  .009 .187 

Monthly Fee   2.36 3.91    .605 .546 

Size   55899.76 410.37    .995 .000 

Table 18: Results from Equation 3 for Sub-sample 2. 

 

The debt-ratio and monthly fee are not significant at a 5 % level, whereas the size is 
significant.    
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Equation 4 

 

Below are the results for equation (4) for sub-sample 2 excluding three observations missing 
share size. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

135 .994 .994 41230.68 .000 10763.15 

 

Variable β  Std deviation Beta Significance 

α - 96060.77 20626.37  .000 

Monthly Fee   1.07 3.80    .002 .778 

Size   55984.26 406.57    .996 .000 

Table 19: Results from Equation 4 for Sub-sample 2. 

 

When we take the monthly fee and size into consideration, the monthly fee is not significant 
at 5 % but the size is.  
 
Equation 5 

 

Below are the results for equation (5) for sub-sample 2. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

127 .994 .994 41751.54 .000 4915.93 

 

Variable β  Std deviation Beta Significance 

α -98726.32 22084.02  .000 

Monthly Fee -1.60 5.41 -.003 .768 

Size 55668.16 469.25 0.989 .000 

Rooms 12138.91 8557.71 .014 .159 

Total debt of co-

op 

.004 .021 .002 .838 

Table 20: Results from Equation 5 for Sub-sample 2. 

 

Once again size is the significant variable accounting for 98.9 % of the effect on the cession 
price. 
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Equation 6 

Below are the results for equation (6) for sub-sample 2. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

127 .994 .994 41921.58 .000 6500.85 

 

Variable β  Std deviation Beta Significance 

α -99165.99 22171.78  .000 

Monthly Fee 1.99 4.80 .004 .679 

Size 55948.23 427.42 .995 .000 

Total debt of co-

op 

.006 .021 .003 .771 

 

Table 21: Results from Equation 6 for Sub-sample 2. 

 

As can be seen from the table above, the coefficients for total debt and monthly fee are 
probably caused by chance (67.9% & 77.1%) while size is significant. 
 

 

5.2.3 Sub-sample 3 

 

Equation 1 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

87 .982 .981 202849.10 .000 914.71 

 

Variable β  Std deviation Beta Significance 

α - 1006197.78 111555.14  .000 

Debt-ratio - 1676.939 1316.30 -  .019 .206 

Monthly Fee   4.22 20.87    .004 .840 

Size   67219.38 1551.10    .980 .000 

Share   7139.61 8569.90    .013 .407 

Rooms   12609.57 37470.04    .337 .737 

Table 22: Results from Equation 1 for Sub-sample 3. 

 

An interesting observation here is that the Beta of the debt-ratio has increased significantly 
compared to the other samples, indicating that the debt-ratio has a larger impact on the prices 
of larger apartments. Although it should be noted that size is still the only variable valid at a 5 
% significance level.  
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Equation 2 

 

Below are the results for equation (2) for sub-sample 3 excluding three observations and also 
without including share size. 
 

 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

87 .982 .982 201762.60 .000 1155.70 

 

Variable β  Std deviation Beta Significance 

α - 1009599.23 110501.23  .000 

Debt-ratio - 1772.948 1278.127 -  .020 .169 

Monthly Fee   8.07 17.38    .007 .644 

Size   67591.81 1080.99    .986 .000 

Share   6984.94 8511.73    .013 .414 

Table 23: Results from Equation 2 for Sub-sample 3. 

 

Debt-ratio, monthly fee and share are not significant while the size is significant at 5 %. The 
coefficient is much higher than in previous observations, 67591.81.  
 

Equation 3 

 

Below are the results for equation (3) on sub-sample 3. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

96 .981 .980 201569.48 .000 1608.83 

 

Variable β  Std deviation Beta Significance 

α - 1019303.50 104924.69  .000 

Debt-ratio - 1034.337 1207.316 -  .012 .394 

Monthly Fee   2.60 15.66    .002 .868 

Size   67984.90 987.46    .990 .000 

Table 24: Results from Equation 3 for Sub-sample3. 

 

In this part the share is excluded in order to see if the debt-ratio and monthly fee are 
significant. The only variable significant at 5 % is the size.  
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Equation 4 

 

Below are the results for equation (4) on sub-sample 3 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

96 .981 .981 201284.05 .000 2419.73 

 

 

Variable β  Std deviation Beta Significance 

α -1044098.92 100711.27  .000 

Monthly Fee   1.26 15.56    .001 .936 

Size   67985.66 986.07    .990 .000 

Table 25: Results from Equation 4 for Sub-sample 3. 

 

When the monthly fee and size are put into the model, the size is still significant at 5 % while 
the monthly fee is not.  
 
Equation 5 

 

Below are the results for equation (5) for the sub-sample, excluding observations where the 
debt variable was unknown. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

68 .975 .973 101643.12 .000 618.98 

 

Variable β  Std deviation Beta Significance 

α -209211.12 102970.98  .000 

Monthly Fee -1.82 12.09 -.004 .880 

Size 58266.75 1245.80 0.993 .000 

Rooms -14100.62 22357.74 .017 .539 

Total debt of co-

op 

-.013 .038 .007 .730 

Table 26: Results from Equation 5 for Sub-sample 3. 
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Equation 6 

 
Below are the results for equation (6) for the sub-sample, excluding observations where the 
debt variable was unknown. 
 

N R
2 

Adjusted R
2 

Std deviation 

in the 

residual 

Significance F 

88 .975 .973 101171.15 .000 832.89 

 

Variable β  Std deviation Beta Significance 

α -213939.56 102220.81  .040 

Monthly Fee -6.01 10.06 -.013 .553 

Size 57996.16 1164.16 .988 .000 

Total debt of co-

op 

-.015 .037 -.008 .697 

 

Table 27: Results from Equation 6 for Sub-sample 3. 
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6. Analysis 

 

This section is dedicated to the interpretation and explanation of our empirical results with 
the purpose of answering our research question. To give the reader a better logical 
structure the analysis will be focused on liaising the theory chapter with the results. A 
discussion of the various aspects of replication and reliability will end the chapter.  
 
6.1 Summary of the Results 

In this part an overview of our results is given. Variables that were found to be significant 
on a 5 % level are in bold text.   
 
6.2 Findings & Discussion 

Here we discuss our results in relation to previous research and theories. We will also 
establish two models based on our results; the models will then be tested on a new sample. 
 
6.3 Conclusion 

This section recommences the discussion of this study’s purpose and conclusions are 
presented. 
 

6.4 Further Research 

Here some suggestions on what further research could be done and how this study’s 
research question could be studied using another method.  
 
6.5 Criteria of Truth 

Various aspects of reliability and validity in the study are discussed here.  
 
6.6 Causality, Generalization and Replication 

In this section we will discuss the causality we found and if our results can be generalized 
for a different population and if our study could be replicated with the same results. 
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6.1 Summary of Results 

Sample 1: 16-39 m2 

Sample 2: 40-69 m2 

Sample 3: 70-105 m2 

 

Equation 1 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.8 % 96.4 % 99.4 % 98.1 % 

β  Debt-ratio 515 43 - 157 - 1 677 
β  Monthly-fee - 41 0.43 0 4 
β  Size 58 704 36 234 55 741 67 219 

β  Share 4 474 - 7 352 1 165 7 140 
β  Rooms 41 249 2680 8 026 12 610 

Table 28: Summarized results for Equation 1 
 

Equation 2 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.8 % 96.2 % 99.4 % 98.2 % 

β  Debt-ratio 505 44 - 149.6 - 1 723 
β  Monthly-fee - 29.38 1 2 8 
β  Size 59 764 36 298 55 741 67 592 

β  Share 3 838 - 7 376 1 022 6 985 

Table 29: Summarized results for Equation 2 

 

Equation 3 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.8 % 96.4 % 99.4 % 98 % 

β  Debt-ratio 584 140 - 194 - 1 034 
β  Monthly-fee - 26.14 1 2 2 
β  Size 59 858 36 226 55 900 67 985 

Table 30: Summarized results for Equation 3 

 

Equation 4 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.7 % 96.3 % 99.4 % 98.1 % 

β  Monthly-fee - 24.11 2 1 1 
β  Size 59 650 36 179 55 984 67 986 

Table 31: Summarized results for Equation 4 
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Equation 5 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.7 % 96 % 99.4 % 97.3 % 

β  Monthly-fee -19.09 4.34 -1.60 -1.82 
β  Size 58 719 36 036 55 668 58 267 

β  Rooms 24 531 1506 12 139 -14 101 
β  Total debt -.105 -.032 .004 -0.13 

Table 32: Summarized results for Equation 5 

 

Equation 6 

 

 Whole sample Sub-sample 1 Sub-sample 2 Sub-sample 3 

R2 / Adjusted R2* 98.9 % 96 % 99.4 % 97.3 % 

β  Monthly-fee -12.96 4.71 1.99 -6.01 
β  Size 59 344 36 068 55 948 57 966 

β  Total debt -.101 -.032 .006 -.015 

Table 33: Summarized results for Equation 6 

* The adjusted R2 is used in all sub-samples, due to the number of observations (N) being less than 200 

 

6.2 Findings & Discussion 

We were not able to get statistical significance on the debt-ratio for any of our equations and 
different sub-samples, but we were able to find significance for the total amount of debt per 
co-op for both equations 5 and 6. These findings indicate that our hypothesis H1 can be 
accepted at a 5 % level of significance. One explanation for the results when using the debt-
ratio would be that debt-ratio alone is an accurate measurement of risk; the market-to-book 
ratio of the co-op organization has to be taken into account. The market value of a co-op 
property is simply the value today if all co-ops were sold. On the other hand, the book value is 
the value that all the assets in the co-op organization have been booked for in the balance 
sheet; these represent historical values. If a co-op organization is old the total assets will be 
booked for a very low amount compared to the current market value. This makes debt-ratio 
comparison between co-op organizations with different ages difficult.  
 
The problem of historical costs is solved by using the actual nominal amount of the 
organizations debt per square meter. Using this approach we were able to find debt as a 
significant variable when using the equation on the sample as a whole, although we found no 
significance associated with debt when applying the equations to smaller samples. The 
coefficient for the total debt was -.105 (Equation 5) and -.101 (Equation 6). In other words, 
based on our sample the market discounts every SEK of debt with approximately 0.10 SEK. 
An apartment that constitutes 200 000 SEK of the co-op organizations debt would then be 
sold for approximately 20 000 SEK less than an apartment in a co-op organization with no 
debt. The beta value for debt is very small and in order to explain why, the market-to-book 
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ratio has to be considered. Because we know the total amount of debt as well as the debt-ratio 
for 298 observations, the total booked value can be calculated using the following procedure: 
 
1. Divide debt-ratio by solvency to derive an asset multiple 
2. Use the number in the first step and multiply it by the total debt of the co-op 
3. Add the total debt of the co-op to 2 above  
 
We did this for 298 observations in order to derive the market-to-book ratio, by using the 
cession prices divided by the book value: 
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Figure 1: Market-to-book value for the observations 

 

The lowest market-to-book-ratio was 0.93 and the highest 98.4 with a mean of 9.35 with a 
standard deviation of 12. These statistics indicate the price-levels in general over the sample 
are very high compared to book-values. These numbers can help explaining why both the 
debt-ratio and the nominal debt have no or a very trivial effect on the cession prices. 
 
Another approach to derive the effect of capital structure would be to only use comparables 
that have a similar total booked capital value per m2 and similar market-to-book ratio in order 
to derive better insights on how the co-op market actually reacts to debt.  
 
Even though we received high degrees of R2 explanation at a .000 significance level, the 
variables might be offsetting each other because of unknown underlying variables. For 
example, if we assume that the amount of debt is usually higher in newly built houses (new 
co-op organizations) compared to old houses. If the high debt would lower the price of the co-
ops in the building, it might bring up the price due to higher standards than in the old houses. 
In a regression these underlying variables might not be captured and instead they offset each 
other in the results. One way to examine this is to look at the construction year correlated 
against the debt per square meter:  
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Figure 2: Correlation between construction year and debt per m2 

 

The correlation of figure 1 is 32.1 % at a one percent level of significance. The correlation 
supports the idea that newer co-op organizations have more debt. However, the relatively low 
level of correlation can depend on other factors. For example, the construction year does not 
capture if a building has been refurbished or not, although finding good variables to measure 
co-op quality is out of the scope of this study. There is also a second problem with using the 
construction year. It does not necessarily tell us when the co-op organization was formed, as it 
could have been formed later than the construction year (for example through buying out an 
old dwelling complex). This can probably be one explanation for the relatively low 
correlation.  
 
The most accurate model for pricing based on significance would be using Equation (1) or 
Equation (2). On the whole sample the price function based on Equation (1) would look like 
this: 
 
Y1 = - 194610 + 515(X1) - 41(X2) + 58704(X3) + 4474(X4) + 41249(X5)  
 
X1  = The debt-ratio in percent (i.e. 50 % =  50) 
X2  = Monthly fee  (in SEK) 
X3  = Total size of the apartment (In square meters) 
X4  = The share-size in percent (i.e. 2.8 % = 2.8) 
X5  = The total number of reported rooms in the apartment  (i.e. 5 rooms = 5) 
 
We tested the model on the second sample which consisted of 33 purchases in the inner part 
of Stockholm during March 2010 with the following results: 
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Figure 3: Real prices versus prices from predictive model from Equation 1 

 

The correlation of the predicted numbers and the real numbers is 97.7 % which can be 
compared to R2 for the whole sample in equation (1) which was 98.8%. As can be seen from 
the figure above, the accuracy of the model is a diminishing function of real price; this can be 
explained by the fact that we had much fewer observations with apartments sold for over 
6 000 000 SEK.  
 
The same test was conducted on the whole sample based on Equation (5): 
 
Y1 = - 158504 -19.09(X2) + 58 718(X3) + 24 531(X5) – 0.105(X6) 
 
X2  = Monthly fee  (in SEK) 
X3  = Total size of the apartment (In square meters) 
X5  = The total number of reported rooms in the apartment  (i.e. 5 rooms = 5) 
X6  = The debt for the co-op (in SEK) 
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Figure 4: Real prices versus prices from predictive model from Equation 5 

 

The correlation of the predicted numbers and the real numbers is 98.2 % which can be 
compared to R2 for the whole sample in equation (5) which was 98.9%.  
 
Even though both models seem to work, in reality they are still not significant models and 
approximately the same results could be derived by using only the size of the apartment. This 
is interesting since our results agree with Werner (2000) who concluded that the location, the 
size and the monthly fee were the important determinants of prices in the inner area of 
Stockholm. However, in our study we had already removed the location variable by using 
data that is somewhat homogenous in terms of location. When applied to the whole sample 
we found three significant variables: the number of rooms, the size and the monthly fee. This 
would imply that housing is indeed a hedonic good consisting of several bundled attributes, as 
described by the hedonic model by Rosen (1974). Although in our sample the price could 
almost be explained by size alone, this is not in accordance with Mills & Simenaur (1996) 
who found that price increased with quality. Our sample was rather large and we had 
buildings with major differences in construction years, so a reasonable assumption is that the 
quality of the apartments varied, still we saw no effects of this in our results.  
 
The impact of the share size is also surprising, but because the variable was never even close 
to having statistical significance in any equation or sub-sample, the beta values might just be 
caused by chance. The impact of the monthly fee might seem very small at first, but the fact is 
that the impact is rather large on the cession price. The only time the monthly fee was 

significant was in Equation (1) where β  was minus 41.A monthly fee of one thousand 
crowns would therefore lower the price by 41 000 SEK. We use an interest rate of 2,5 % 
which is a good proxy for the home interest rate during our sample period; with the 
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assumption that buyers use this as their alternative cost of capital the following equation can 
be established: 
 













 +−
=

−

002,0

)002,01(1
141

n

 

 
Solving n gives 3.2 years, implying that if the buyers are acting rationally they would only 
own the apartment for less then 3.2 years, assuming that both the interest and the fee stay the 
same during the holding period. If the apartment is held for longer the monthly fee is 
undercapitalized, something previously discovered in a graduate essay by Jonsson & 
Lundstrom (2004). They found that the fee was especially undercapitalized in attractive areas 
of Stockholm. If the housing market is rational the capitalization of the membership fee would 
vary between various apartment sizes reflecting holding periods, assuming that smaller 
apartments are usually held for a shorter period (for example by students or first-time buyers). 
This result is distorted due to our method and sample and previous research have shown that 
the monthly fee have a larger impact. Compare this result to Mäklarstatistik (2010) who found 
that that on the highest (30 square meter apartments in Östermalm) one SEK of increased 
monthly fee would lower the price with approximately 430 SEK and on the lowest (90 square 
meters in Vasastan) it would lower the price with approximately 81 SEK. Mäklarstatistik 
(2010) used a much larger sample during a longer period; they also used the exact same 
apartment sizes rather then grouping various sizes as we did.  
 

Even though all the information in our study is usually available to all possible buyers 
(usually by the broker) it is difficult to draw any conclusion about whether all participants 
agree on the implications of the information. One view could be that the market is indeed 
consistent with Fama’s (1970) theory of market efficiency. Thus, if this is the scenario then 
debt-ratio or the booked value of debt would not be a good measure of risk. The other view 
would be that the market is inefficient where participants treat the information differently; this 
could also be an explanation for the low and varying correlation between debt-ratios and 
cession prices as well as the standard deviation in the coefficient for the booked value of debt 
in the co-op organizations.  
 
In order to explain the results of our study it is important to note that the price-level of 
housing in Stockholm is very high compared to other parts of Sweden. The spread between 
cession prices and monthly fees is so large that the fees only constitute a marginal effect on 
the total price.  The outcome of the study would be totally different if we had a sample of a 
less attractive area, simply because the monthly fees would be approximately the same since 
they are based on costs and the co-op organization is not allowed to aim for profit. Similar 
conclusions were drawn by Werner (2000) who stated that the price differences due to 
architectural quality are so small in Stockholm that they almost disappear in a regression 
analysis. She explains this effect due to the excess demand in Stockholm, making the price-
effect of location so large that other variables are difficult to derive. 
 
Using different data might also yield some results that would support a view where the debt-
ratio of co-op organizations would matter. The argumentation is that since an increased debt-
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ratio increases the risk of raised membership fees, the discounting effect of the price would be 
higher the lower the spread is between cession prices and monthly fees. From a rational 
investor perspective the price-discounting effect would be the same no matter the spread But 
if we do not consider housing as pure investment and instead view it as a cost, the spread will 
make a difference. Consider one person who can afford to buy an apartment worth 2 million 
SEK and another person who can afford to buy an apartment worth 500 000 SEK; a 
reasonable assumption is that the first person is the richest. If the monthly fees are the same 
for the apartments and the fees were raised by the same amount, both lose the exact same 
amount of money but the total perceptual loss of wealth is larger for the second person. 
Therefore, when the spread between monthly fees and cession prices is lower the impact of 
debt-ratio might be larger, assuming that a market where the spread is low consists of poorer 
buyers than in a market where the spread is larger. The same kind of argumentation can be 
applied to the total nominal amount of the co-op organizations debt attached to each co-op.  
  
Buyers might also consider the current membership fee as an indication of the future 
membership fee. Statistically, in our sample the correlation between membership fees per 
square meter and debt per m2 is only 47.8 % on a .001 significance level. This relatively 
strong correlation indicates that using both the monthly fee and the debt might “double count” 
the effect of debt.  
 

 
Figure 5: Monthly fee per m2 against Debt per m2 in the co-op organizations 

 

Another possible explanation can simply be that the market is not efficient and rational. 
Consider that in order to comprehend the financial situation of a co-op organization one must 
have some basic understanding of how the balance sheet is structured. Another reasonable 
explanation is that the price appreciation in the co-op market in Stockholm would offset the 
potential losses from raised monthly fees, however in a rational market there would still be 
price differences based on the monthly fee. Even if the investment yields a return over the 
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required cost of capital, an apartment with a higher monthly fee would still be discounted to 
reflect the lower total return.  
 
Overall we think that our study would have a different outcome if more variables were 
included. One other way of doing the study would be to look at apartments of the same size 
but with different selling prices and study the price-difference with for example distance to 
closest subway, architectural attributes and noise levels. 
 

6.3 Conclusion 

With our data and analysis we cannot draw any conclusion that a correlation between debt-
ratios of housing cooperative organizations and cession prices exists. Although, we can draw 
a conclusion that the nominal amount of the co-op organization attributed to each co-op do 
affect the cession price negatively. Therefore hypothesis H1 can be accepted and hypothesis 
H0 rejected, with the criteria of a 5 % level of significance. We conclude that debt in co-op 
organizations affects the cession prices negatively while the debt-ratio has no affect on the 
cession prices. Note that the debt-ratio might have an affect if the observations have lower 
market-to-book-ratio.  
 
There was only a negative correlation between debt-ratio and cession prices in apartments 
between 40-105m2 and significance varying between 16.9-39.4 %. The only variables that 
were found to be significant on a 5 % level were the size of the apartment, the monthly fee, 
the number of rooms and the amount of the co-op organizations debt per co-op. The amount 
of debt per co-op was found significant when applied to the whole sample with a coefficient 
of -.105 and a standard deviation of .044.  
 
In all our regressions analysis the size has been the dominant variable affecting the cession 
price. Previous studies have demonstrated that the location is an important factor in price 
determination. Since we have chosen observations that were homogenous in terms of location, 
the selling price was not affected by location. This might be one of the reasons that we 
obtained high R2 values even though we did not study the locations impact on the price.  
 

6.4 Further Research 

Further research in co-op pricing in Sweden would be useful as relatively little academic 
research on the subject exists. A good starting point would be a similar study but using a more 
diverse sample, capturing the location effect. More financial metrics could be included in a 
future study in order to find other significant financial variables, one suggestion would be to 
include the effect of the different interest rates co-op organizations might pay.  
 
A starting point for another study could be to find a larger sample that is homogenous in size 
but differs in other variables in order to limit the size-effect just as our study limited the 
location-effect. Some interesting research questions or fields of research for further studies 
are: 
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• What quantitative variables can be used to measure housing quality? 
• The relationship between buildings' construction years and risk (debt) 
• The composition of the monthly fee  
 
Another useful approach for a broader research would be to do a time-series analysis that 
includes both macro and micro variables. The field could also be researched from a qualitative 
approach, for example by interviewing potential buyers who are looking for co-ops. The field 
has the potential of being researched from a combined quantitative and qualitative method, 
such as Werner's (2000).  
 

6.5 Criteria of Truth 

A common way of testing reliability is looking at the stability of the observations (Bryman, 
2006). This can be done by repeating the same study several times and see if the results stay 
the same. Therefore, since we have used a quantitative method, we do believe that the results 
that we obtained would not differ if a similar study was carried out with the same empirical 
data as well as the same assumption.   
 
The major flaw with the study is the conception validity which has been discussed earlier in 
the analysis. The problem is based on the fact that debt and assets are booked to historical 
values rather than market values making the debt-ratio of a co-op organization a poor 
measurement of the actual risk. However, this flaw was bypassed by using the actual nominal 
debt amount per square meters, which was a better risk measurement that we found was 
negatively correlated with the cession prices. 
 
For the rest of the variables, they are very reliable because protocols exist on how to measure 
and report the number of rooms, apartment size, and monthly fee and so on.   
 
In order to make this study as valid as possible, we have used previous studies and theories as 
guidelines in the choice of variables. By using this strategy, we believe that the fulfilment of 
the internal reliability has been met in this study. Even though the debt information was 
collected from a database, we manually checked 30 of the observations from the actual co-op 
organizations' balance sheets with 100 percent accuracy, indicating that external reliability has 
been met.    
 

6.6 Causality, Generalization and Replication 

Bryman (2006) describes causality as one of the most important factors in quantitative 
research with explanative focus. Causality is difficult to establish by using historical data and 
it is impossible to “reproduce” a market in a laboratory environment. The closest thing we can 
look at is the correlation in the regressions, basically looking at the Beta coefficients where a 
negative coefficient is a negative correlation and vice versa. One must also the significance of 
the coefficient into consideration when discussing correlation in order to determine if there is 
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some real correlation or if it is derived by chance. We did not find any correlation between the 
debt-ratio and cession price variables; however we found correlations between cession prices 
and several other variables (including the nominal amount of debt) on a 5 % level of 
significance.   
  
The level of generalization of our results is limited. Housing is, as described before, a unique 
good that is location-specific. Previous researches (i.e. Hwang & Quigley, 2006) have 
proposed that the housing market consists of several sub-markets which each have to be 
studied separately. The question of generalization of different population is difficult to answer 
because it depends on for example the law and ownership forms of housing in different 
countries. In Sweden our method would work for a different population, obviously one would 
have to adjust the coefficients by different sample data as the price levels varies between 
regions. Because our method excludes macro variables it would be difficult to use our models 
even within the same area as factors outside the model would derive different coefficients. 
Although the coefficients might differ the result would still be in the same direction regardless 
of time, i.e. the size and the number of rooms would still have a positive correlation with price 
and the debt and monthly fee would still have a negative correlation.  
 
The indicators and the method illustrating the empirical data have been used in other studies. 
All our variables have been clearly defined and our method has been accurately formulated. 
We have not used any rounding of numbers except when presenting the results. This makes 
our study easy to replicate if the same data is used by other researchers.  
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