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Abstract 

This essay studies the relationship between macroeconomic fundamentals and the price 

level within the Swedish housing market. Previous empirical research has heavily 

debated whether there is a long run or short run relationship. The aim of this essay was 

therefore to analyse the nature of the relationship following the post-crisis period of the 

1990’s. This was done in order to determine whether the price level reverts to a long run 

equilibrium with economic fundamentals or if the market inflates once again following 

imbalances between supply and demand alongside decreased risk aversion from the 

credit institutes. The results showed that there were no cointegrative relationship in the 

longer run. Furthermore, to show that there is not a complete seperative relationship 

between fundamental factors and the housing market, a short run model was 

established. The short run model showed significant results for user cost determinants. 

Concluding from this essay is that supply restrictive factors, such as the unavailability 

of land, have caused the supply to not match the appropriate rate of growth with 

demand. Alongside the growth of disposable income, generous tax deductions on 

interest payments and  the decreased risk aversion this has led to the exorbitant price 

increase during the past two decades. 
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1. Introduction 
 

For the past two decades the aggregate price for housing in Sweden has risen by 350%, 

in which  condoniums in Stockholm have constituted for the most prominent increase of 

600%. The cause of this price outbreak is believed to be the  long going use of low 

nominal interest rates alongside the large growth in disposable income and aggregate 

value of financial assets (Sveriges Riksbank, 2016).  In combination with the tax 

deductions on  interest payments and low property fees it has not been so costly for 

households to put themselves in debt to a higher extent to finance their property 

purchases.  This has  in turn lead to that the household debt levels have grown by 40 

percentage points during the last  ten years and that the quota  between debt and 

disposable income today has reached the heights of 180% (Sveriges Riksbank, 2014). 

 Historically, financial crises have often been the outcome of long going unsustainable  

debt levels in combination of increasing property prices which has lead to the concern 

that  Sweden might be heading into financial instability. 

 

To reduce the debt levels  there was a financial policy introduced  in 2010 by 

Finansinspektionen in Sweden which meant that the individual could only borrow 85% 

of the property value. Despite these changes the growth of debt is still twice as large as 

the growth of the disposable income, meaning that the policy was not effective enough 

in reducing the overall debt level. Evidently this lead to to the introduction of 

amortization requirement in 2016. The introduction of the amortization requirements 

was not only a direct effort to reduce the debt level, but also to indirectly affect the price 

progression of real estate within the country(Hull, 2015). The indirect effect is the 

outcome of the decreased demand for housing following the fact that it is now more 

costly for individuals to finance their property purchases with loans.  Similar policies 

have been implemented in different countries, such as Norway, where the price level 

and the household debt were shown to not be affected by the change. It is therefore 

important to understand whether there is any long run or short run relationship between 

macroeconomic fundamentals and the pricing level. Understanding the type of 

relationship could help in evaluating the effectiveness of policy implications. 

 

The purpose of this essay is therefore to examine the nature of the relationship between 

macroeconomic fundamentals and the pricing level of housing in Sweden. In particular, 

permanent resident villas will be analysed as this category is more separable and better 
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suited for studying the effect of credit expansion in relation to the progression of 

property prices. The effect of credit expansion is harder to interpret using 

condominiums as this type of housing commonly uses housing cooperatives, which in 

turn suppresses the true effect of increasing debt levels.  

  This essay will aim to extend current research by studying the housing market during a 

post-crisis period in order to determine whether the market reverts to its long run mean 

or if the decreased risk aversion from credit institutions causes the market to inflate and 

therefore have a seperative effect from the long run model. 

The stated hypothesis is that imbalances between supply and demand alongside 

decreasing risk aversion will cause housing markets to separate from a long run 

equilibrium. However, the essay will also aim to prove that there is a short run 

relationship between macroeconomic fundamentals and the housing market as it 

otherwise would indicate a complete separation between solvency ranges for individuals 

and the housing market, which does not hold in reality. 

The starting point of the analysis will be from the recovery phase of the financial crisis 

in Sweden during the 1990’s. It started in 1996 when the central bank of Sweden 

lowered the interest rates from 8.91% to 4.10% which was the lowest repo interest rate 

Sweden has had for 30 years (Aguilar & Nydahl, 2000).  

                               Figure 1 – Property prices in Sweden 

   

Housing price index for permanent resident villas in Sweden. The base year being 1998Q1 = 100. 

 

The  structure of this essay will be outlined as follows; In the next section the previous 

theoretical models and results within this area of research will be presented. The third 

section provides the economical framework of price setting within the housing markets. 
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Section four will provide  the data and  section five will conclude  the methodological 

approach in determining whether there is any relationship between macroeconomic 

fundamentals and the housing market. Section six will then reveal the results of the 

study and lastly, section seven and eight will conclude the essay and provide a short 

summary. 

 
2. Litterature review 
In the paper by McQuinn and O’Reilly (2007) the valuation of house prices are 

presented as two seperate academic approaches in defining the factors that affect the 

deviation from the long run stable growth of property pricing. The finance based 

approach asserts that the valuation of properties is based on the arbitrage factor of when 

returns are greater when investing in housing in relation to other financial assets with 

similar risk. An emblematic factor within this approach is the ratio of rental income in 

relation to the house price. Meaning the calculated ratio between the annualized rent in 

comparison with the house price. At it’s most basic level, the increasing quota can be an 

indication of overvaluation within the housing market. The second way of evaluating 

house prices is proposed by the econometric approach were the price is determined on 

the fundamentals of supply and demand. The econometric part comes from that the 

price level is regressed on possible determinants, which is then followed by that the 

actual price level is compared to the fundamental one to conclude whether the market is 

overvalued. 

 

McQuinn and O’Reilly (2007) claim that both these approaches although efficient still 

have some disadvantages. The empirical results from the econometric approach often 

conclude with regressions that either are not statistically significant or that they 

contradict basic economic theory. For instance, interest rates often end up with the 

wrong effect in relation to prior expectations meaning that an increase in interest rate is 

claimed to increase housing prices. This contradicts basic economic theory since an 

increase in costs cannot lead to an increase in demand as the purchasing power is 

weakened. The claimed disadvantage of the finance approach is that it’s too simplistic 

in its estimation of factors that affect the housing prices. For instance, basic supply and 

demand factors such as the growth of income will indirectly affect the growth of rental 

income for property owners since the aggregate purchasing power has increased. 
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Therefore, it’s not efficient in determining the over or undervaluation in the housing 

market on an aggregate level. 

In the paper by McQuinn and O’Reilly (2007) they account for the drawbacks of the 

two traditional models and instead create their own model which is based on both the 

approaches. This is done by estimating an regression model which captures the effect of 

interest rates, income and level of credit on demand for housing. Specifically, this is 

regressed by having the average amount borrowed by households based on the 

regressands such as income and interest rates. This gives a good overview of the 

progression of house prices as the major part of these types of investments are driven by 

credit. Their model will therefore capture the price movements within the housing 

market based on the factors that affect the level of credit. 

 

McQuinn and O’Reilly(2007) finds after controlling for country specific such as the 

interest rate and changes in disposable income does affect the pricing of the property 

markets. The advantage of this study is that it provides a simplistic formula in 

estimating price movements considering it uses a standard annunity formula used within 

the banking sector in evaluating the mortgage lending. 

 

The study condoned by McQuinn and O’Reilly(2007) provides the fundamental 

understanding of the factors that affect the property prices on a national level. However, 

it does not include the full effect of the user costs since it neglects amortization. 

Therefore, a customized and more complete  version of this foundational understanding 

was used in the paper by Johansson et. al (2014). Using the model on a microeconomic 

level their aim is to show how amortization requirements will affect the housing market 

indirectly since the household costs have increased. The addition to the McQuinn and 

O’Reilly model will therefore be to add amortization on the cost side at different loan-

to-value (LTV) levels for households. The argumentation within this paper is that the 

ability to pay for the household is pre-determined by the potential costs, whereby the 

amortization requirements will constitute a mortage restraint and the theory is therefore 

that this will stop the progression of price development within the housing sector. 

Johansson et. al (2014) therefore argues that there is a short run relationship between the 

property prices and economic fundamentals as shown by the user cost formula. 
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This model will therefore only explain the price development in the short run as it does 

not include other time varying factors that would impact the pricing of properties. Such 

factors are for instance the supply of housing, population growth and other types of 

transaction costs. Therefore, the customized model orginally established by McQuinn 

and O’Reilly will be a static model showing the effect of amortization on property 

pricing in  the short run. Johnsson et. al (2014) argues that the efficiency of the model 

will be in markets with high demand and a rigid supply, meaning that there’s a housing 

shortage. This is because the implementation of amortization requirements will result in 

a deviation from the previous equilibrium, hence the effect will be better isolated. 

 

Using the customized model, Johansson et. al (2014) apply it to countries that have 

undergone policy changes regarding amortization requirements, which during this 

period was Ireland and the Netherlands. Through analysation with the presence of 

interest-only loans in relation to the price development post-regulation of implementing 

amortization and restricting interest-only loans, Johansson et. al (2014) find that the 

implementation of amortization explains to a large degree the pricefalls of properties. 

 

In Dermani et. al (2016) the housing sector in Sweden is evalued from a 

macroeconomic perspective by assuming that in the long run a fixed proportion of your 

income will go towards mortgage related spending. This is done by relating the real 

interest rate, the disposable income per capita and the supply of housing in relation to 

the real property property price. Using this macroeconomic model, the aim is to assess 

whether the Swedish housing market is overvalued by comparing it with data obtained 

from other countries such as Germany, Denmark and Norway. The importance of this 

study is whether the housing market in Sweden is overvalued as it’s correlated with the 

rising level of debt or if there are other factors that constitute the increase of property 

prices. The results from this study showed that the price increase for small family 

houses was an effect of supply shortage, which was explained by the increasing 

disposable income and exorbitant population growth that exceeded the growth of supply 

during the recent decade. 

 

Sørensen (2013) examines the price trend of privately owned properties in Sweden. He 

does this by first showing the basic factors that affect both housing supply and demand 

in the short run and arguing the fact that the long run housing supply will be determined 
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by the marginal cost of producing that housing unit. In the study, the real user cost is 

cross-examined with the price increase in the property market over the period of 1986 to 

2012. He finds that during this period, the real user cost only rose sharply during the 

period of 1990 – 1992 as the nominal interest rate was increasing when the Swedish 

currency had an exchange crisis. After this period the real user cost have shown a 

negative trend and it’s returning to a long term stable level as it had before the economic 

crisis during the 1990’s. Therefore, according to the results the household budget share 

have not increased even though the housing prices have doubled over a ten year period. 

Sørensen (2013) also argues that when the user cost and budget share of household 

income have remain stationary in the long run, then only the real house price will be the 

increasing factor. This is because the housing stock is increasing at a slower rate than 

the growth of the disposable income.  

 

Comparing the actual house price level with the fundamental one, Sørensen (2013) does 

find that the housing market is overvalued. He also finds that over longer periods of 

time the actual price tends to converge into the fundamental price at a slow pace. Using 

the simplistic model of demand factors, the implementation of amortization 

requirements will shift the demand curve down, hence a short run price decrease should 

follow, all else equal. The study therefore shows that there is no long run relationship 

between economic fundamentals and the housing market, but that a relationship exists 

in the short run since different types of economic shocks causes the housing market to 

deviate from its equilibrium. 

 

Sørensen (2013) also argues that the extended use of interest-only and adjustable-rate 

loans has had a significant impact on the housing demand in Denmark and therefore 

also concludes that similar effects are prominent in Sweden. These types of loans have 

alleviated the liquidity constraint for many households, which in turn increases the 

solvency range and therefore also increased the property pricing. 

 

In Claussen et. al(2011) an econometric model is used in predicting the price trends 

within the housing market. Estimating the property price and its affecting factors is 

hard, as many factors that are thought to be influencing the price, turn out to be either 

statistically significant or that they contradict basic economic theory based on it’s 

effects. Using the model for endogeneous effects, the real interest rate, the disposable 
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income and the financial wealth of the household turn out to in the most accurate way 

explain the price increase since the degregulation of the credit market. 

Claussen et. al (2011) define nine different exogeneous variables that will interfere with 

the property pricing and cause it to deviate from the long term growth. One of these 

factors is the productivity within the housing sector which is explained to be slow as a 

cause of the almost non-existing cooperate competition and rather high building costs. 

With the decreasing productivity, the house prices have therefore been pushed upward 

as the house shortage is increasing within bigger municipalities. 

 

Claussen et. al (2011) also define the problem for the monetary policy within the 

country if it would be used as a counter-measure for overvalued properties and high 

debt-levels. A contractionary monetary policy although efficient for controlling the 

increasing property price, would hurt the economy as a whole as it would decrease 

consumption, lower corporate investments and therefore lead to a lower production in 

the short run. 

 

Englund et. al (2015) estimate factors that causes deviation from the fundamental 

property values, which is similar to the financial approach presented in the McQuinn 

and O’Reilly (2007) study. This is done by relating the cost of buying or selling a house 

in relation to subletting the property. The fundamental price is then determined by the 

discounted value of future housing cost. Englund et. al (2015) find that the price 

increase since 1995 is a cause of decreasing real interest rates, decreased property tax 

and that the overall rent level has increased more than property pricing. The increase of 

the rent level is claimed to be a cause of the excess demand in relation to the supply 

which has caused a supply shortage as an effect of low productivity in the housing 

sector. The increase of the rent level will according to the financial approach cause the 

property pricing to increase. 

 

 
3. Theoretical framework  
 

With the prominent correlation between debt levels and the progression of property 

prices, McQuinn and O’Reilly (2007) postulates a property pricing formula that is based 

on how much an individual can borrow with respect to the disposable income, interest 

rates and  mortgage repayment duration.  Johansson et. al (2014) complements this 
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model by also including the loan-to-value ratio. The way this captures the expected 

price changes is that it incorporates the cost side of owning properties for individuals .  

Therefore either interest rate increases or amortization changes will cause the solvency 

range for indivudals to decrease and hence leading to an aggregate decline of property 

prices. The simplicity of this model also explains to some degree the rise of property 

prices during the last two decades, as Sweden has tax deductions on interest payments 

which decreases the effect of interest payments  within the model.  The model also 

shows the effect of the decreasing real interest rate within the Swedish economy and to 

what effect this has had on the housing market. 

 

To understand the determinants of  house price progression, McQuinn and O’Reilly 

(2007) first models the  amount that  can be borrowed using a standard annuity formula. 

𝐵𝑡 = 𝜔𝑌𝑘𝑡(
1−(1+𝑅𝑡)−𝜏

𝑅𝑡
)                                                                            (1) 

Where  𝐵𝑡 is the amount that can be borrowed,   𝜔 is a multiple of GDP per capita that 

is used as a proxy for the household income, Y is the actual GDP per capita, k is the 

proportion of household income going to mortgage repayments,  𝑅𝑡 is the mortgage 

interest rate and   τ is the duration of the mortgage loan.  Intuitively this model therefore 

shows the demand side  determinants that affect the price changes indirectly as the 

correlation between an increasing debt level will lead to the increase of property prices. 

Furthermore, McQuinn and O’Reilly simplifies equation (1) by nesting the model in 

turn to use it for analysing the supply and demand factors. They do this by nesting the 

timevarying components into; 

 𝑋𝑡 = 𝑌𝑡 (
(1−(1+𝑅𝑡)−𝜏)

𝑅𝑡
)                                                                         (2) 

And the constant components nested into another, which according to their assumptions 

is the proportion of household income that goes to mortgage repayments and the 

multiple of the GDP per capita                                                                                        

ƞ = 𝜔𝑘                                                                                                (3) 

 

McQuinn and O’Reilly later incorporates equation (2) and (3) into the demand side as:  

𝑃𝑡
𝐷 = ƞ𝑋𝑡𝑆−µ

                                                                                     (4) 

Where S is the housing supply and  µ is entered negatively as it represents the price 

elasticity of demand. The assumption is later that in the short run , the supply is inelastic 

which means  we disregard the supply variable of the demand function. Therefore, the  
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property prices is solely determined by the amount that can be borrowed  in the short 

run. Hence, McQuinn and O’Reilly(2007) have shown that in the short run the 

progression of housing market will be related to the user cost determinants. 

 

Johansson et. al (2014) continues this line of thought by showing that the property 

pricing in the short run will be determined by housing expenditures and mortgage 

expenditures. 

 𝐼𝑚𝑎𝑥 = 𝑃(𝑑 + 𝑡) + 𝐿(𝑟 + 𝑎)                                                        (5) 

Where I stands for the amount of income that the household will spend on it’s housing 

related expenditures, P stands for the price of the property,d is the maintainance costs 

and t is the property tax. On the right-hand side, L is the mortgage, r is the interest rate 

and a is the amortization. Johansson et. al (2014) then continues to explain that the 

pricefall of properties can be shown indirectly by relating how much more an individual 

could borrow before a restrictive policy implication, such as the amortization 

requirement in 2016, in comparision with post-implementation times, which is shown 

by: 

 
𝑆+𝐿1

𝑆+𝐿2
=

𝑆+𝐼𝑘
𝑟

𝑆+𝐼𝑘
𝑟+𝑎

                                                                        (6) 

This function shows the difference between the two individuals assuming that they both 

have the same propensities, but that one of them has an interest-only loan and the other 

has post-policy loan. Savings (S) in addition to the mortgage (L) is therefore equal to 

the savings plus the housing related spending divided by the interest rate and 

amortization for the second individual. The argumentation is therefore that the pricing is 

set on the principle that the highest bidder wins the property purchases and that with the 

implementation of amortization requirements the solvency range for individuals will 

decrease which in turn will decrease the property pricing in the short run, all else equal. 

 

To understand the dynamics of the housing market, a graph with the housing stock on 

the horizontal axis and the price on the vertical axis can be drawn. 
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              Figure 2 – Equilibrium in the housing market 

 

Figure 2. Showing how the equilibrium in the housing market is determined. Shiller’s theory was that the supply in the long run is 

inelastic to price changes(Source; Schiller 2007). 

This fundamental understanding originally established by Shiller (2007) shows the long 

run equilibrium price that is determined by the long run supply curve (LRS) which is 

constant. The short run supply of housing (SRS) is assumed to be inelastic of the price 

in itself as the housing supply is rigid and therefore constant in the short run. The 

assumption of a constant long run supply curve is based on the fact that the suppliers of 

housing will move toward the profit maximising point of when the marginal costs equal 

the price. Empirically, this specific instance has been shown in Shiller (2007), where no 

adherent trends of price progression in the housing market were visible in the long run. 

Using this model, the outcome can be explained for Sweden. As the disposable income 

has risen in Sweden alongside a decreasing real interest rate and a more deregulated 

credit market, the demand and solvency range has increased within the housing market. 

This will cause a shift of the demand curve. The shift in the demand curve leads to that 

the house prices will increase as the the construction of new housing is rigid in the short 

run which in turn leads to that the price will be above the marginal costs, given by E1. 

When the price exceeds the marginal costs of supplying an extra unit it will cause the 

short run supply to shift outwards, which in turn will cause the price to slowly adjust to 

the original long run equilibrium. This relies on the assumption that there are no further 

disturbances within the economy which in reality would not hold. In Sweden the 

disposable income has risen during the past 2 decades (Johansson et. al, 2014) which 

alongside decreasing real interest rates and generous tax deductions on interest 

payments have created an upward push on the property pricing. In bigger municipalities 

such as Stockholm, Gothenburg and Malmö there has also been a prominent supply 
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shortage which pararell with generous lending within the credit markets have led to that 

the solvency range for individuals have been large in financing their property purchases. 

  Sørensen (2013) customizes this model by changing the perspective of the long run 

supply curve. As proposed the cost of supplying a new unit of housing is determined by 

two cost components, namely the cost of land and the cost of labour.  Implicitly, the 

model therefore claims that the prices of these inputs will not increase more than the 

general price level and also that the productivity within the construction sector will 

remain parallel with the productivity in other sectors. This assumption  would not hold 

in reality as the supply of land is limited and as the land becomes more scarce the real 

price of land will be driven upwards, given that the growth of demand is still prominent. 

The assumption regarding the productivity of the construction sector is also hard to 

maintain as there are different technological progress between different sectors and the 

level of competition will also drive the prices separately. In Sweden research has shown 

that the productivity of the construction is low with the main conclusion that the 

competitional level is low (Sørensen, 2013). Therefore, it’s claimed that the long run 

supply curve will have an upward slope.  

                       Figure 3 – The customized equilibrium model 

 
Figure 3. A customized model of the one proposed by Shiller (2007). With scarcity of land the long run supply will have an upwards 

slope as this will push the prices upwards (Source: Sørensen, 2013) 

Regarding the cost of land it was also shown that in Denmark the prices of land has 

increased substantially more than the consumer price index, which in turn leads to an 

increase in property pricing. The fundamental value of properties therefore becomes 

very hard to estimate as there are many factors both on the supply and demand side that 
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will drive the property prices. Sørensen (2013) therefore shows that the nature of the 

relationship between economic fundamentals and the housing market is based on short 

run effects within user cost determinants. Furthermore, as the housing market shows to 

be reverting to its long run equilibrium during greater periods of time it is therefore 

concluded that a cointegrative relationship does not likely exist.  

  In Dermani et. al (2016) a customized  regression model is used where the debt-to-

income levels are included in order to better explain the housing market in Sweden. 

Rather than the trivality of claiming that the increasing household debt will increase 

house prices, since the majority of households finance their property purchases with 

mortgages, the coefficient is meant to capture the effect of the increasing supply of 

credit. This means that the coefficient will explain the upwards push of property prices 

by a decreasing risk aversion taken from the credit institutes, since it relates debt to 

income rather than just using the increasing debt as an explanatory variable of 

increasing house prices. Another argumentation used for including the debt-to-income is 

that the household debt-to-income level should fluctuate during the lifecycle since 

property purchases and sales will cause the level to go up and down. Therefore, using an 

aggregate or regional median will show the state of the credit supply for purchasing 

properties. Stockholm has the highest regional debt-to-income level, exceeding 450%, 

which in turn can relate to the price progression for condominiums of 600% in the last 

two decades (Finansinspektionen 2016). This essay will therefore continue this 

hypothesis by relating the decreased risk aversion taken by credit institutions alongside 

the imbalances of supply and demand with the traditional approach of determining 

whether a cointegrative relationship exist. The claim is therefore that in the post-crisis 

period of 1996, the housing market will exhibit a seperative effect from the long run 

relationship. However, it will also be argued that short run effect such as changes in the 

user cost will cause deviations in the price trend as it would otherwise would point to a 

complete seperative relationship between the housing market and economic 

fundamentals, which does not hold in reality. 

 

4. Data 
In order to estimate how the pricing of the Swedish property market is determined, data  

regarding factors that influences the demand and supply for housing will be used. All 

the variables except the interest rate, which is collected from the central bank in 

Sweden, are obtained from Statistics Sweden and they are reported on a quarterly basis. 
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Furthermore, only two variables will be used in level form which is the debt-to-income 

and the interest rate with the underlying reason that it’s rather the level of these variable 

that are of interest rather than the percentual change. The rest of the variables will be 

converted into logarithmic form to make the interpretation easier. As mentioned in 

previous empirical studies, the supply is rigid in the short run which leads to that the 

housepricing is solely determined by factors that affect the household borrowing in the 

short run(McQuinn & O’Reilly, 2007). In the longer run, factors such as population 

growth and the construction costs will influence the progression of the pricing level. 

Therefore, the construction costs (FPI) were collected from Statistics Sweden. The 

construction costs include the costs of production used within constructing new 

households, such as material costs and wages. It’s specificly designated in capturing the 

costs of constructing households as it excludes the costs of commercial real estate 

(SCB). 

To capture the employment level, data from the labour force surverys (AKU) was 

collected. Specificly, data regarding individuals between the ages of 16 and 64. 

The macroeconomic variables that will be used are the disposable income per capita and 

the financial wealth for households. Traditionally when examining the effect of 

disposable income on the fundamentals of property pricing, the data is obtained on an 

annual basis. However, here it is reported on a quarterly basis. The problem that arised 

in using quarterly data on disposable income was that it was heavily influenced by 

seasonal effects as displayed in figure (4).  

       

Figure  4 – de-seasonalized disposable income  

  

      The graph is displaying the quarterly disposable income with  

      seasonal effects and the seasonally  adjusted diposable income  

      after using a moving average transformation 
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The disposable income has large differences in the second quarter every year which is 

because a majority of listed Swedish companies have their yearly dividends payouts 

during this period (Finansportalen). 

In order to adjust the variable an unweighted moving average was estimated. 

𝐷𝐶𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 =
[𝐷𝐶𝑡−3 + 𝐷𝐶𝑡−2 + 𝐷𝐶𝑡−1 + 𝐷𝐶𝑡]

4
 

The choice of three lags in the estimation was made on the assumption of smoothing the 

variable with it’s yearly average, which means that the starting point is the third quarter 

of the previous year. Furthermore, the reasoning for computing seasonally adjusted 

diposable income was because houses are not an elastic good in the short run. Properties 

are rather a long run investment which means that longer run changes in the 

independent variables are more of interest and we also avoid possible underestimations 

of the disposable income.  

 

To estimate the effect of interest rates on housing demand the underlying theory of the 

user costs suggests that the interest rate within the model should be reported by using 

the five-year mortgage bond rate (Englund 2015 and Sørensen 2013). Furthermore, the 

debt-to-income levels will also be used within the regression in determining it’s effect 

on the housing market.  

 

Within the regression the property pricing will be the dependent variable and it will be 

collected on a quarterly basis for all types of housing since 1998. The property pricing 

is reported in index form with the first quarter of 1998 being the base period for the 

index based reporting. Data regarding the prices of permanent resident villas will be the 

focus of this report. The importance of separating villas as a whole, meaning the 

separation of permanent residencies and vacation homes, is based on the underlying 

assumption that they are affected differently by policy implications that have been 

conducted over the years. These policy implementations are the introduction of 

mortgage caps in 2010 and the amortization requirement that was implemented in 

2016(Finansinspektionen, 2016). Permanent resident villas constitute as a primary 

accommodation while vacation homes are not, therefore individuals will be less likely 

to purchase these kinds of properties. Vacation homes are therefore expected to be 

affected to a higher extent, thus leading to an unwanted effect on the pricing data.  
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5 Methodological approach 
In order to analyse whether the housing market in Sweden can be explained by 

macroeconomic fundamentals, a model estimating the effects of supply and demand 

based factors will be used. In order to test for both short run and long run relationships, 

the chosen variables will follow an economic a priori taken from previous empirical 

research. The long run effects is mainly the supply based variable, which in this case is 

the construction cost. The short run variables follow the theory regarding the effects of 

changing user costs as proposed by disposable income and interest rates.  

 

5.1 Econometric approach 

                                                     Model (1) 

𝑃𝑆𝑤𝑒𝑑𝑒𝑛 =  𝛽0 + 𝛽1𝐷𝐶 + 𝛽2𝐹𝐴 + 𝛽3(𝑖 − 𝜏) + 𝛽4𝐷𝑇𝐼 + 𝛽5𝐸𝑚𝑝 + 𝛽6𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐 + 휀𝑡     
 

 

The econometric model that will be estimated for the housing market in Sweden 

consists of both demand and supply factors. Indirectly the supply factors also capture 

the long run model. This is because the supply is rigid in the short run. The main 

determinant of the long run estimate are the construction costs, which consists of all 

related costs in constructing new properties. For a more thorough description of all the 

variables, see appendix (D). 

It should be noted that as this essay is dealing with time series regressions, the model 

will be re-estimated based on the results from the conducted tests. 

First of all a stationarity test will be used in order to test whether the variables within 

the model are stationary. Following the stationarity test, given that the variables are 

non-stationary which they commonly are within time series, the model will be tested for 

a cointegrative relationship between the variables. A cointegrated model would be an 

indication of a long run relationship between the proposed macroeconomic 

fundamentals and the housing market. Following a cointegrated model, a vector error 

correction model (VECM) will be used in order to estimate the final model that will 

explain the relationship between the estimated coefficients and the housing market. 

If there is no cointegration within the variables, a vector autoregressive model (VAR) 

will be used with the variables that have been transformed into stationary using either 

the difference-stationary approach (DS) or the trend-stationary approach (TSP). More 

about this in section (5.1.2). Lastly, if the VAR-model is used then a Granger causality 

test will be condoned in determining whether there is any short run causality between 

the housing market and economic fundamentals. 
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5.1.1 Stationarity testing 

An important aspect in the usage of time series variables is testing for stationarity. In 

the case of present non-stationarity, the variables have a time-varying mean or time-

varying variance or both. This would lead to that the regression analysis would only be 

useful for the time period that is under consideration and it would not be possible to 

draw conclusions for future behaviour of the housing market (Gujarati & Porter, 2009).   

It would therefore lead to possible spurious regressions that would lead to false 

interpretations of the effects when there are changes in the proposed variables. 

When testing variables for stationarity it will be important to distinguish whether they 

are trend-stationary or difference-stationary in order to make the proper adjustments 

(McCabe & Tremayne, 1995). Ideally this is done by having a hypothesis regarding the 

true specification of the stationarity prior to testing, meaning whether it’s trend-

stationary or difference-stationary. However, this can also be done by doing three 

different augmented Dickey Fuller tests (abbreviated to ADF) with the null hypothesis 

being that 𝛿 = 0, meaning that there is present non-stationary or that it has a stochastic 

trend. Furthermore, the alternative hypothesis being 𝛿 < 0 which shows that the time 

series is stationary, possibly around a deterministic trend (Gujarati & Porter, 2009). 

                                      

                         Table 1 – The three ADF-tests 

(1) 𝒀𝒕 is  a random walk: 

 ∆𝒀𝒕 = 𝜹𝒀𝒕−𝟏 + 𝜷𝜟𝒀𝒕−𝟏 + 𝜷𝜟𝒀𝒕−𝟐. . +𝜷𝜟𝒀𝒕−𝒑 + 𝒖𝒕 

(2) 𝒀𝒕  is a random walk with drift 

 ∆𝒀𝒕 = 𝜷𝟏 + 𝜹𝒀𝒕−𝟏 + 𝜷𝜟𝒀𝒕−𝟏 + 𝜷𝜟𝒀𝒕−𝟐. . +𝜷𝜟𝒀𝒕−𝒑 + 𝒖𝒕 

(3) 𝒀𝒕 is a random walk with drift around a deterministic trend: 

  ∆𝒀𝒕 = 𝜷𝟏 + 𝜷𝟐𝒕 + 𝜹𝒀𝒕−𝟏 +  𝜷𝜟𝒀𝒕−𝟏 + 𝜷𝜟𝒀𝒕−𝟐. . +𝜷𝜟𝒀𝒕−𝒑 + 𝒖𝒕 

 

The p-variable within table (1) is showing the amount of lags that has been chosen for 

the variable in order to get rid of the correlation within the error term. In order to 

determine the amounts of lags that will be used for the ADF-test, the Bayes information 

criterion (BIC) or the Akaike information criterion (AIC) can be conducted (Stock & 

Watson, 2011).  The difficulty in chosing between the two different criterions is based 

on that AIC often estimates higher amounts of lags in comparison with BIC. More lags 
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can be good for the accuracy of the model, but it can also potentially increase estimation 

uncertainty. Therefore, the choice of lags must try to balance the potential benefit of 

information in relation to the cost of causing estimation difficulties (Stock & Watson, 

2011). Furthermore, as AIC is the more commonly used criterion and that it often 

estimates more lags than BIC it will therefore be the chosen criteria. 

 

The problem of model specification error becomes adherent with the trial and error 

approach in order to find the right ADF-test for the variable, given that there is no 

theoretic a priori for the tested variable. Another problem that arises is that if you would 

transform a non-stationary variable with the difference-stationary process when the 

time-stationary approach was the approiate one. This leads to that the variable will be 

underdifferenced and vice versa leads to overdifferencing (Gurjati &  Porter, 2009). 

 

Following the results of the ADF-tests, there will be different types of adjustments to 

the variable, depending on the specification of the non-stationarity. The difference-

stationary process is used by taking the first difference of the variable, which means that 

you regress the variable by its lagged value of one period. 

The trend-stationary process is done by detrending the variable which comes from 

regressing the variable on time, which in turn generates stationary residuals. 

 

Regarding the choice of which stationarity test to use, the ADF-test was chosen on the 

fact of it’s common use within time series models (Choi & Chung, 1994). In the normal 

Dickey Fuller test (DF), it is assumed that the error term is uncorrelated. With the 

amount of variables used in this particular model the probability of containing 

correlated error terms is higher in comparision to single variable regressions, therefore 

the ADF-test is used instead of the regular DF-test. Using the ADF-test, the procedure 

to eliminate the correlated error terms is done by augmenting the usual three equations 

used in the DF-test with lagged values of the variable being tested (Gurjati & Porter, 

2009). The Phillips-Perron (PP) is also a stationarity test that could have been used, but 

the error probability of committing either type-1 or type-2 error is not large, which is 

the usual argument in determining which test to use. The PP-test has however been 

argued to be more effective for variables with lower sampling frequency, meaning the 

basis that the variables are collected (Choi & Chung, 1994). As the ADF-test is the 
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more common approach within researching macroeconomic variables of this empirical 

field it was concluded to use this type of unit root test. 

5.1.2 Cointegration testing and error correction 

Cointegration is when there is a long run relationship or equilibrium between non-

stationary variables (Gurjati & Porter, 2009).This is done with the argumentation that 

non-stationary variables will produce spurious regressions, however if you regress the 

variables that are integrated of the same order on eachother and the residuals show that 

there is no unit root this might conclude that the regression will not necessarily be 

spurious.  

Unlike the stationary processes of eliminating stochastic trends, the vector error 

correction model adjusts the variables to stationary by eliminating the cointergration 

coefficient between the variables. Another difference of using cointegration in relation 

to the stationarity tests is that if the variables show a cointegrated relationship this will 

be interpreted as there is a long run relationship and that the variables can explain the 

price level from a fundamental perspective (Mikhed & Zemcik 2009). Briefly, it can be 

argued that if the prices can be better explained on a fundamental level the 

implementation of different restrictive policies, such as the amortization requirement 

and the mortgage caps, will have a less conclusive effect. Meaning that if there is a 

housing bubble, the budget constraint that amortization sets will be more severe as the 

house prices are assumed to exceed a fundamental level.  

There are three ways of estimating whether variables within time series are cointegrated 

(Stock & Watson, 2011). One way is having knowledge of the economic a priori 

regarding the relationship between the variables. For instance, disposable income and 

financial assets are assumed to have a common stochastic relationship since an increase 

in disposable income is likely also to be shown with an increase in financial assets. The 

second way of determining whether variables are cointegrated is using graphical 

analysis. This means that you will analyse whether a possible stochastic trend within the 

variables can be eliminiated by checking whether the spread between the variables does 

not contain a unit root. The third way is using unit root testing procedures as proposed 

in the stationarity testing. To test for cointegration, it will therefore be an extension of 

the stationarity testing as the residuals obtained from regression will be tested for unit 

root. To test for cointegration the augmented Engle Granger (AEG from here on) 

method will be applied. There reason being for selecting the AEG-test is its efficiency 

in smaller samples in comparison with the Johansen cointegration test (Zhou, 2010). 
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If the residuals between the non-stationary variables show that there is no present unit 

root then the test have shown that the variables are cointegrated (Explained in Appendix 

B).   

 

Depending on the results of the cointegration tests, a new model will be established by 

either using the vector error correction model (VECM) for a cointegrated model or an 

unrestricted vector autoregressive model (VAR) for the non cointegrated model(Enders, 

2012). Furthermore, if the VAR-model will be the appropriate approach then it shall be 

followed by Granger causality testing in order to determine whether there is any short-

run relationship between the variables as the long-run relationship has been rejected of a 

failed cointegration test. In the VECM-model the trend will be eliminated by computing 

the difference between the cointegrating parameters with the use of the cointegrated 

parameter θ. Therefore, summarizing the VECM-model on its most basic level, it uses 

the fact that 𝑌𝑡 − 𝜃𝑋𝑡 causes the model to become stationary which makes it eligble for 

regression analysis(Stock & Watson, 2011). Using the VAR-model for a causal analysis 

it will need specific assumptions taken from economic theory prior to testing about both 

endogeneous and exogeneous factors (Stock & Watson, 2011). Using the VAR for 

analysing the property market would therefore be eligible as the research is vast 

regarding the influencential factors, such as the effect of interest rates, mortage, 

disposable income(McQuinn & O’Reilly, 2007). The main difference between VECM 

and VAR is that using the unrestricted VAR-model, the non-stationary variables must 

be transformed into stationary by either using the difference-stationary or the trend-

stationary approach. This can be put in relation to the VECM model where it uses the 

fact that the variables are cointegrated and non-stationary in order to obtain the residuals 

and from there on conclude with regression analysis. 

Furthermore, the opinions about using the VAR-models for policy evaluation varies. 

For instance, Watson(1994) claims that the structural VAR-model is good when the 

model parameters are known and you want to analyse the effect of exogeneous shocks 

to the dependent variable. However, Gujarati and Porter (2009) claim that the VAR-

model is better suited in forecasting analysis and therefore less suited for policy and 

inference analysis. It is also argued that the VAR-model can become a weak alternative 

as it relies on prior economic theory and that the inclusion or exclusion of variables will 

heavily affect the results, therefore the model misspecification error is high. 
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6 Results 
In this section the results from the conducted tests will be reported. Depending on what 

the outcome is from the tests, different approaches will be taken in order to estimate the 

final model. 

6.1 Stationarity – Augmented Dickey Fuller 
Before conducting the ADF-test, the optimal amount of lags are chosen for each 

variable by using the AIC-criteria. Concluding from the augmented Dickey Fuller test is 

that all variables are non-stationary. Using graphical examination (displayed in 

Appendix A) of the variables it’s interpreted that the disposable income and the 

construction costs are trend stationary. Therefore, these variables will be de-trended 

rather than using the difference-stationary approach which is applicable to the 

remaining variables. The chosen lags and the transformation conducted in order to make 

it stationary is shown in table(2). Note that the logarithmic transformation has nothing 

to do with the stationarity transformation. 

 

                                             Table 2 - Augmented Dickey Fuller 

Variable name Transformation Lags used(AIC) 

Price Sweden Logarithm, first difference                 8 

Debt-to-income  First difference                  3 

Employment  Logarithm, first difference                 7 

Construction costs Logarithm, de-trended                 4 

Disposable Income/Capita Logarithm, de-trended       2 

Financial Assets Logarithm, first difference 1 

Interest(5YBOND) First difference 6 

Lags calculated using AIC. The logarithm transformation is done to facilitate the analysis. Only the disposable income per capita 

and the construction costs exhibited a trend non-stationarity, therefore these variables will be de-trended rather than using the first 

difference. 

 

6.2 Cointegration and error-correction – AEG & VAR results 
Examining whether there is a long run equilibrium between the housing prices and the 

fundamental variables, the AEG-test was applied. The application of the AEG-test will 

therefore be if the non-stationarity in the variables produces a non-spurious regression. 

This is based on the assumption that the variables may move stochasticly, but if they 

share the common stochastic trend it might be an indicator of a relationship between the 

variables. Using the AIC criteria, the amounts of lags were selected for the model as a 



  
 

21 

whole. The results from the cointegration test show that there is no long run equilibrium 

between the variables, as shown by table (3). 

                     

                                            

                                     Table 3 – Cointegration test AEG 

 

Results from the AEG-test.  The null hypothesis being that there is no cointegration, alternative hypothesis is present cointegration. 

Given the test statistic we cannot reject null hypothesis. 

 

The results from the AEG-test showed that there was no cointegrative relationship 

between the variables. Therefore, we can conclude that this is an indication that there is 

no long run equilibrium in the variables with the housing market. 

 

Following the results of the AEG-test, a VAR-model will be estimated. In order to use 

the VAR-model all the variables that were previously non-stationary and used for the 

AEG-test will have to be transformed. The transformation will depend on the nature of 

the non-stationarity problem; if the variable follows a trend-stationary process (TSP) the 

variable must be de-trended by regressing the variable on time which in turn generates 

stationary residuals. The difference-stationary process (DSP) will be condoned on the 

the other variables by taking the first-difference of the variable at hand. 

 

6.2.1 Vector autoregressive model  
 

The model estimated for the VAR  is specified as; 

                                                         Model (2) 

HP = 𝛽0 + ∑ 𝛽1

5

𝑝=1

𝐻𝑃𝑡−𝑝 + ∑ 𝛽2

5

𝑝=1

𝐷𝐶𝑡−𝑝 + ∑ 𝛽3𝐷𝑇𝐼𝑡−𝑝

5

𝑝=1

+ ∑ 𝛽4

5

𝑝=1

𝐹𝐴𝑡−𝑝 + ∑ 𝛽5

5

𝑝=1

(𝑖 − 𝜏)𝑡−𝑝 + 𝜖𝑃 

 

In model (2) a vector for the house prices (HP) is used in order to estimate the 

endogeneous effects. For the calculation, five of the variables are used as endogeneous, 

while two are assumed to be exogeneous. Each of the coefficients are thereafter 

 Z(t)             -2.404            -5.598            -4.935            -4.602

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                                                              

Number of lags   =  8                                 N (test)      =       67

Augmented Engle-Granger test for cointegration        N (1st step)  =       76
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estimated using OLS. Using the AIC criteria, 5 lags are determined for the VAR-model. 

This means that the estimated coefficients will show the effect on current house prices 

based on upwards of five quarters. If all the variables would be assumed to be 

endogeneous, it would make it  difficult to estimate the true effects of the variables and 

therefore model misspecification would become adherent. In order to prevent this, one 

must use economic theory as a priori before using the VAR-model. Using previous 

empirical research it was determined that the user cost related variables would be kept 

as endogeneous while the long run variables would be exogeneous. 

The exogeneous variables were therefore assumed to be construction costs and 

employment. The result from the VAR-model is as follows;               

Table 4 – VAR-model 

Dependent(Sweden) Coefficient p-value 

Sweden   

L1 -0,35 0,005** 

L2                                  -0,31 0,019* 

DispCap (DC)   

L1 0,88 0,000*** 

L2                                  0,85 0,006** 

L3 0,98 0,001*** 

L4 1,08 0,001*** 

Debt/Income (DTI)   

L1 0,02 0,023* 

L5 0,008 0,005** 

Interest(𝒊 − 𝝉)   

L1 -0,02 0,015* 

Assets (FA)   

L1 0,14 0,004** 

L3                                  0,15 0,003** 

* p<0.05, ** p<0.01, *** p<0.001 
Coefficient estimates and their corrensponding p-value within the VAR-model. Based on the z-values, the variables under 5% 

significance are assumed to be not significant within the model. The p-value shows at which level of significance the variables can 

be rejected. 

 

As shown by the results, all endogeneous variables are significant, however at different 

lags. A common problem within the econometric approach to determine the pricing 

level of the property market is that the interest rate is either insignificant or that it 

contradicts economic theory (Sørensen, 2013). However, within this model the interest 

rate shows to be significant at a 5% level with a one lag difference from the property 

pricing. 

All variables within the model except the interest rate and the debt-to-income are in 
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logarithmic form. This means we have a semi-log model and therefore have to be 

careful in interpreting the effects of the variables that are in level form. Interpreting the 

variables that are taken in level form within the model, their effects on the price level is 

taken to be a one unit change in the independent variable (∆x = 1) results in a 100 ∗ 𝛽𝑗 

change in the dependent variable (Stock & Watson, 2011). Therefore, a one percentage 

unit change in the interest rate results in a 2% decrease of the property pricing (100*-

0,02). Likewise, if the debt-to-income level within Sweden would rise by one 

perecentage point in the previous period or five periods ago it results in a 2%, 

respectively 1% effect on the housing market. For the variables that are taken in 

logarithmic form, the estimates of the coefficients mean the effect of a one percentage 

unit change in the independent variable on the dependent variable. Hence, this means 

that a one percentage change in disposable income results in increase of property prices 

by 0,88% the period after the increase in disposable income.  

 

6.2.2 Granger causality test 
Following the results of the VAR-model, a test for the short-run causal relationship 

between the variables was estimated by conducting the Granger causality test. 

The output from the causality test was as follows; 

                                Table 4 - Granger causality test  

Dependent(Sweden) chi^2 df  p-value 

Disposable income(DC) 66,21 5  0,000*** 

Interest (𝒊 − 𝝉) 13,39 5  0,020 * 

Assets (FA) 22,27 5  0,000*** 

Debt-to-income(DTI) 19,4 5  0,002 ** 

ALL 111,26 20  0,000*** 

Granger causality test following the chi^2 distribution. The null hypothesis being that there is no present causality in the model and 

the alternative hypothesis claiming there is causality. As seen in the model, our variables are causal with the pricing level in 

Sweden 

 

The output of the Granger causality test shows that the variables and all their lags are 

significant in determining the outcome of the housing market in Sweden. In addition, 

the nature of the causality between the variables are shown in appendix (C). 

Suprisingly, the interest rate shows a bilateral causality with the pricing level which 

questions the validity of the proposed model.  

 

It should be noted that using the Granger causality test it is assumed that the residuals 

are uncorrelated in order to prevent model misspecification(Gujarati & Porter, 2009). In 
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order to test the validity of the model, a test for autocorrelation in the lags will be used. 

An efficient test for controlling for autocorrelation in the residuals is the LM-test 

(Breusch & Pagan, 1980). In LM-test the first and the second lag of the model is tested 

in order to control for autocorrelation. The results from the LM-test are:                      

 

Table 5 – Lagrange-multiplier test 

 

As the results show we can reject the assumption of no autocorrelation at a 5% 

significance level at the first lag of the model. However, the second lag of the model 

shows that there is no autocorrelation. 

Another validity test of the Granger Causality results is testing whether the residuals are 

normally distributed. For this the Jarque Berra test was condoned. The result from this 

test was; 

                                  Table 6 – Jarque Berra test  

 

Jarque Berra test for homoscedastic residuals. The null hypothesis states that the residuals are homoscedastic, the alternate 

hypothesis is whether the residuals are heteroscedastic. All variables except the pricing level are homoscedastic.It is concluded that 

the model as a whole has heteroscedastic residuals 

 

In the Jarque Berra test the null hypothesis is that the residuals are homoscedastic, 

meaning that they are not normally distributed while the alternate hypothesis is that the 

residuals are heteroscedastic. As seen from the results all the variables except the price 

level itself has a normal distribution within the residuals. Following the results that the 

price level within Sweden does not have homoscedastic residuals the tests conclude that 

we can reject the null hypothesis. This test can therefore also be used to critize the 

validity of the short run causal relationship. 

   H0: no autocorrelation at lag order

                                          

      2      22.8095    25     0.58869    

      1      38.8147    25     0.03845    

                                          

    lag         chi2    df   Prob > chi2  

                                          

   Lagrange-multiplier test

                                                            

                   ALL             30.711  10    0.00065    

                  dDTI              1.801   2    0.40642    

             DlnAssets              3.173   2    0.20464    

           DInterest5Y              4.214   2    0.12161    

             D1DispInc              0.195   2    0.90716    

             DlnSweden             21.328   2    0.00002    

                                                            

              Equation              chi2   df  Prob > chi2  

                                                            

   Jarque-Bera test



  
 

25 

7. Analysis 

Following the results from the conducted tests it was shown that during the period 

between 1998 and 2016 there was no long run relationship between the proposed 

variables and the housing market. Whether cointegration exists within the housing 

market or not is a largely debated subject and the produced results are in line with what 

Schiller (2007) proposed in his paper. There it was concluded that during very long 

periods of time (1890-2007) there was no causal relationship between economic 

fundamentals and the housing market. This was shown with the property markets in 

America, the Netherlands and Norway as they had large fluctuations following their 

respective businesscycles but that it always reverted towards the long run mean. 

However, assuming that the housing market follows a linear cointegrative relationship 

with macroeconomic fundamentals is argueably an oversimplified assumption. There 

are three types of possible relationships between the variables; linear, nonlinear and no 

cointegration. In the traditional approach the nonlinear cointegrative tests are often 

neglected, which can result in misleading conclusions whether there is any cointegrative 

relationship or not(Zhou, 2010). Depending on the data generating process (DGP) 

different types of cointegrative tests will need to be conducted. If the variables enter the 

model in a non-linear form, such as logarithmic, one should not neglect the use of 

nonlinear cointegrative tests. Furthermore, McQuinn and O’Reilly (2007) propose the 

the possibility of nonlinear effects of interest rates on the housing market. The problem 

within the econometric approach for the housing market is that it often estimates an 

effect that contradicts economic theory or that the interest shows an insignificant 

relationship overall. As interest rates constitute a fundamental part of the user costs 

formula in estimating the solvency range for individuals in their property purchases, this 

can either be an indication that economic fundamentals have no significant effect on the 

pricing level or that the model is misspecified. The latter is the more likely one as it 

would otherwise conclude that there is a complete segregative relationship between 

individual’s budget and the pricing level. If this would be the case then it would be an 

indication that  the solvency range is infinite for individuals in their property purchases, 

which does not hold in reality. Within the used model of this essay the interest rate 

follows the expected economic a priori, but it should be noted that the effect can be 

underestimated given that it entered the model linearly. Furthermore, in argumentation 

for separation between fundamentals and the progression of the housing market it is 

claimed that the price increase of properties should not exceed the increase of 
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disposable income during longer periods of time (Gallin, 2006). This has been the case 

in Sweden for the last 20 years as shown by figure 5; 

 

Figure 6. SCB and own calculations. The base period being 1998-Q1 = 100 

 

 

 

Following the results of the AEG-test that showed no cointegration between 

fundamentals and the housing market, it can point to other explanatory effects that have 

resulted in the recent price increase. These effects can for instance be regulatory effects, 

such as less risk aversion from credit institutions in their mortgage related loans. It 

should be noted that Finansinspektionen implemented a regulatory policy of mortgage 

caps, meaning that the maximum allowed LTV was 85%,  in 2010 in order to control 

excessive lending from banks and credit institutions. The policy showed no substantial 

effect on the housing market as the purpose is counter-intuitive, since it cannot control 

for other factors that will influence the price. These factors can argueably be imbalances 

in supply and demand. Supply based factors that can affect the price is for instance 

restrictions in acquiring new parts of land to construct new buildings and the high 

building costs. This particular problem has been proposed in Jansson (2014) where 

imbalances between supply and demand caused by restrictive building laws and 

regulated rents have caused the supply to not be increasing at the needed rate in order to 

match demand. Furthermore this has lead to that the excess demand have pushed the 

prices upwards, which in turn made the mortgage caps ineffective in controlling the 

price progression. This particular effect can be captured by the debt-to-income level, 
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that have risen from 99.3% in 1998 to 180.7% in 2016. The increasing debt-to-income 

levels in Sweden can therefore to some extent capture the decreased risk aversion taken 

by credit institutions. Given the results, no long run equilibrium between fundamental 

factors and the pricing level, it can consequently be argued that it is the imbalances in 

supply and demand alongside decreasing risk aversion from credit institutions that have 

caused the recent price increase. 

 

Given that the proposed model did not exhibit any long run relationship, a vector 

autoregressive model (VAR) was established in order to determine whether there is any 

short run relationship. Using the AIC-criteria it was proposed that the optimal amounts 

of lag was 5. The high amounts of lag will subject the model to higher informational 

value, but it can also constitute as a problem as there will be a lot of coeffcients to 

estimate, hence leading to the probability of model misspecification. It is suggested that 

the VAR-model should keep the number of determinants at a minimum in order to 

avoid loss of accuracy in the model and that it should be based on economic a priori 

(Stock & Watson, 2011). This is one of the weaknesses of using the VAR for causal 

analysis as the economic a priori is heavily debated whether there is any effect or not. 

Using the economic a priori regarding endogeneous and exogeneous effects it was 

concluded that the construction costs and that employment were exogeneous. This was 

based on previous empirical research which has theorized that the supply factors are 

rigid within the housing market, therefore these variables does not fit in a short run 

model (McQuinn & O’Reilly, 2007). Furthermore, employment was estimated as 

exogeneous based on the fact that  it is the longer run trends that are more of interest 

since it can be used as a proxy for the state of the businesscycle. Housing investments 

are long term which means that short run fluctuations within employment are not 

significant. 

The obtained coefficients from the VAR-model has a reasonable economic 

interpretation. For instance, the disposable income has a large effect in determining the 

growth in the housing market as shown in table 4. However, in comparison to previous 

research the effect is slightly underestimated. In the macroeconomic model established 

by Claussen (2011), the effect of disposable income was estimated to be 1.3% on the 

pricing level per one percentage unit change. Furthermore, the effect of interest rates 

was shown to be significant as a percentage unit increase in interest rates were shown to 

affect the housing market with a 2% decline. Given that both the interest rates and 
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disposable income constitutes as the fundamental parts of the user cost formula the 

results follow an economic a priori. However, as the effects of interest rates have 

concluded with varying results from previous empirical research when it is entered 

linearly within the model it might be a spurious result. 

 

Following the results from the VAR model regarding if there is any short run relation 

between fundamental macroeconomic variables and the housing market, the Granger 

causality test was conducted.  This is a continuation of VAR in order to determine 

whether the model as a whole shows a significant short run relationship, rather than the 

individual variables. The results from the Granger causality showed that there were 

unidirectional causality with disposable income and assets in relation to the housing 

market, while all the other variables had bilateral causality (shown in appendix C). 

Given that this would propose that the housing market would have a bilateral causality 

with interest rates, it can to some extent question the model. This is because there would 

be no underlying economic framework why the housing market would affect the interest 

rates. However, a unidirectional relationship would be theoretically reasonable. In 

addition, the unidirectional causality with assets to the housing market can be explained 

by that the majority of housing investment is driven by credit. Another problem with the 

proposed Granger causality test is that it assumes that the residuals are uncorrelated and 

normally distributed (Gujarati & Porter, 2009). When testing whether these assumptions 

would hold for the proposed model, it showed that the residuals were heteroscedastic as 

shown by table 6. In turn this can question the model in its entirety and therefore one 

should not conclude that there is a present short run relationship between 

macroeconomic fundamentals and the Swedish housing market. 

8. Conclusion 

The purpose of this study was to investigate whether macroeconomic fundamentals can 

explain the Swedish housing market during the post-crisis period of 1998 to 2016. This 

was done by analysing the price increase of permanent resident villas in relation to 

demand based factors as proposed by the user cost formula as well as supply based 

factors such as the construction costs of villas. As previous empirical research largely 

varies regarding cointegrative relationships between fundamentals and their respective 

housing markets, it therefore constituted as the outset of this essay. Concluding from the 

augmented Engle Granger test was that the Swedish housing market showed no long run 

relationship between the chosen fundamentals and the housing market. Following the 
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rejection of a long run relationship, a vector autoregressive model was established in 

order to investigate the effects of the stationarity transformed variables on how the 

Swedish housing market progresses in the short run. This resulted in a theoretically 

interpretable model that slightly underestimated previous empirical research. The main 

findings from the short run model was that a one unit increase in diposable income 

resulted in a 0,80 – 1,08% increase of property prices. In addition, a percentage unit 

increase in the interest rate would consequently lead to a 2% decline of the housing 

market. The results of the VAR-model therefore pointed towards the importance of user 

costs in determining the progression of the housing market in the short run. The 

weakness of using VAR-models is that they rely on economic a priori and that the usage 

of lags and higher amounts of explaining variables can lead to model misspecification. 

In order to determine whether the VAR-model was significant as a whole the Granger 

causality test was conducted. The findings of this test was that all variables except 

financial assets and the disposable income had bilateral causality. Furthermore, the case 

of bilateral causality between interest rates and the housing market can cause validity 

issues within the model as there is no economic a priori that would suggest that the 

housing market would affect interest rates. It should rather be a unidirectional causality 

as changing interest rates causes the solvency range for individuals to fluctuate.  It 

should also be added that the Granger causality test relies on that the residuals are 

uncorrelated and that they are homoscedastic. When testing whether this assumption 

would hold for the proposed model, the residuals showed to be heteroscedastic. In turn, 

this can question the model in it’s entirety. In conclusion, the underlying effect of the 

recent price increase is unknown. The conducted tests point towards the fact that 

changes in macroeconomic fundamentals can cause fluctuations within the housing 

market in the short run. Furthermore, imbalances between supply and demand alongside 

decreased risk aversion taken by credit institutions is argueably also one of the causes 

behind the progression of the housing market in the last 20 years.  
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10. Appendix 

 
Appendix A. Variables that are trend non-stationary 

                   Disposable income / capita 

 
                                 

                              Construction costs 

 
 
 
Within the estimated model, construction costs and the disposable income per capita 

showed to be following a trend non-stationarity. Therefore these variables will be 

transformed into stationary by detrending them instead of the usual stationarity 

approach of taking the first difference. Hence, we avoid making possible 

underdifferencing within the model and therefore avoid model misspecification. 
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Appendix B.  VAR results 
 

 

 

The obtained coefficients from the VAR model. Five lags were selected based on the 

AIC-criteria (see appendix E). Based on economic a priori, the construction costs and 

employment were selected as exogeneous variables. This was because the VAR 

estimates a short run relationship, while these variables are commonly used within long 

run models such as the cointegrative testing. 
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Appendix C. Granger causality results 

 
 

 

The result from the Granger causality test. Shows whether the model as a whole can be 

used as an indication of a short run relationship. The null hypothesis being that there is 

no relationship, while the alternative hypothesis states that there is a short run causal 

relationship. As shown by the p-value in the upper bracket (p <0.000***) we therefore 

have a significant relationship. The lower brackets show the nature of the causality. 

Suprisingly, interest rates show a bilateral causality with the housing market, which 

questions the validity of the model. 

 

 

 

 

 

 

 

 

 

 

                                                                      

                 dDTI                ALL    42.353    20    0.002     

                 dDTI          DlnAssets    5.0312     5    0.412     

                 dDTI        DInterest5Y    12.655     5    0.027     

                 dDTI          D1DispInc    12.387     5    0.030     

                 dDTI          DlnSweden     4.175     5    0.525     

                                                                      

            DlnAssets                ALL     36.64    20    0.013     

            DlnAssets               dDTI    6.2056     5    0.287     

            DlnAssets        DInterest5Y    4.5571     5    0.472     

            DlnAssets          D1DispInc    12.351     5    0.030     

            DlnAssets          DlnSweden    10.513     5    0.062     

                                                                      

          DInterest5Y                ALL      40.6    20    0.004     

          DInterest5Y               dDTI    10.485     5    0.063     

          DInterest5Y          DlnAssets    10.262     5    0.068     

          DInterest5Y          D1DispInc    9.7777     5    0.082     

          DInterest5Y          DlnSweden    12.488     5    0.029     

                                                                      

            D1DispInc                ALL    17.356    20    0.630     

            D1DispInc               dDTI    4.6351     5    0.462     

            D1DispInc          DlnAssets    2.0495     5    0.842     

            D1DispInc        DInterest5Y    4.7132     5    0.452     

            D1DispInc          DlnSweden    3.6001     5    0.608     

                                                                      

            DlnSweden                ALL    111.26    20    0.000     

            DlnSweden               dDTI    19.401     5    0.002     

            DlnSweden          DlnAssets     22.27     5    0.000     

            DlnSweden        DInterest5Y    13.399     5    0.020     

            DlnSweden          D1DispInc     66.21     5    0.000     

                                                                      

             Equation           Excluded     chi2     df Prob > chi2  

                                                                      

   Granger causality Wald tests
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Appendix D.  Data 

Variables Transformation Source 

Housing prices in 

Sweden 

Logarithm  SCB 

Disposable 

income/capita 

Logarithm, de-

seasonalized 

 SCB 

Debt-to-income None  SCB 

Financial assets Logarithm SCB 

Employed Logarithm SCB 

Construction costs Logarithm SCB 

Interest rate 

(5YBond) 

None Riksbank 

 

 Housing prices in Sweden 

Price index of permanent resident villas with 1998-Q1 as the base period.  Used as 

logarithm to make interpretation easier. 

 

Disposable income per capita 

Disposable income in Sweden which was de-seasonalized since it exhibited a strong 

seasonal pattern. Divided by the population within the age range of 16-64. This was 

done because the data matching was better (collected on the same basis). Intuitively this 

is also reasonable as it reflects the working age, hence giving a reasonable matching of 

the disposable income per working unit. 

 

Debt-to-income 

The national debt level in relation to the income. Shows to some extent the risk aversion 

taken by credit institutions. No transformation was used as the level form is more of 

interest rather than the percentual change. 

 

Financial assets 

Financial assets of the households in Sweden. Transformed into logarithm form. 

 

Employed 

The employed population in the age range of 16-64. A variable used within estimating 

whether there is any long run relationship between fundamentals and the housing 

market.Transformed into logarithm form as well. 

 

Construction cost 

The construction costs include the costs of production used within constructing new 

households, such as material costs and wages. It’s specificly designated in capturing the 

costs of constructing households as it excludes the costs of commercial real estate. 

Variable used within the long run model test. Transformed into logarithm form. 
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Interest rate 

The interest rate is based on the interest given on a five year mortgage bond. This was 

based on previous empirical research that suggested that mortgage bonds better 

represented the fluctuating price changes rather than the repo interest rate for instance. 

Used in level form. 

 
 
Appendix E. Akaike information criteria 

𝐴𝐼𝐶(𝐾) = ln [
𝑆𝑆𝑅(𝐾)

𝑇
] + 𝐾 ∗ (

2

𝑇
) 

 

The Akaike information criteria(AIC) was used in order to the determine the optimal 

amounts of lag to use within the models. Note that this is the AIC-calculation with 

multiple predictors(K).The AIC was selected over the BIC-criteria based on it’s more 

common use within this empirical field. SSR represent the sum of squared residuals 

with the estimated model with “K” amounts of predictors. The formula will therefore 

test the optimal amounts of lag based on the obtained AIC-value. 


