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Abstract 

The housing prices have increased in a rapid pace in Stockholm the past decades. 

Simultaneously, the interest rates have decreased drastically, since the global financial 

crisis in 2008. The two movements combined have led to higher debt among Swedish 

households and especially in the capital, Stockholm. This article presents a quantitative 

research investigating which types of households, based on their social economic profile, 

will be mostly affected by an increased mortgage rate. The DSR is calculated for each HH, 

taking in account the amortization regulations introduced in 2016 and 2018. By doing a 

regression analysis using the DSR as the dependent variable and the socioeconomic 

factors as independent variables, we find that income and age are the variables with 

highest significance describing the DSR. Additionally, we investigate the socioeconomic 

profile of those households that have the highest DSR increment, based on specific cluster 

made by Insightone. The findings of the paper suggest that four out of 44 types of families 

have exceptionally higher exposure to the two different mortgage-rate increase scenarios. 

Three of these four family clusters are young, have children, high income and lives in 

houses. The remaining family cluster is young, have no children, has low income but is 

highly educated.  
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Sammanfattning 

Bostadspriserna har ökat snabbt de senaste åren i Stockholm. Samtidigt har räntan 

sjunkit jämfört med de nivåerna som var under finanskrisen 2008. Dessa två faktorer 

kombinerade med varandra har lett till högra bolån bland det svenska folket och främst 

för de som bor i Stockholm. Denna artikel är en kvantitativ studie som undersöker vilka 

typer av hushåll baserad på deras socioekonomiska profil som påverkas mest av en ökad 

bolåneränta. Först räknade vi ut skuldsättningsgrad för varje hushåll. I dessa beräkningar 

tog vi hänsyn till de nya amorteringskraven som har införts från 206 och framåt. Därefter 

gjorde vi en regressionsanalys där vårt resultat blev att inkomst, ålder och amortering är 

de faktorer som påverkar skuldsättningsgrad mest. Senare undersöker vi hur den typiska 

familjen ser ut där resultatet blev att unga, utan barn, låg inkomst och högutbildade är de 

som påverkas mest av en ökad bolåneränta.  
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1 Acronyms  

ARM Adjusted Rate Mortgage 

ASF Available Stable Funding 

BCBS Basel Committee on Banking Supervision 

BIS Bank for International Settlements 

CET1 Common Equity Tier 1 

DSR Debt Service Ratio 

ESRB European Systemic Risk Board 

EWI Early Warning Indicators 

FRM Fixed Rate Mortgage 

GDP Gross Domestic Product 

HH Household 

LCR Liquidity Coverage Ratio 

LTV Loan to Value 

NSFR Net Stable Funding Ratio 

RSF Required Stable Funding 

SCB Swedish Statistical Agency 

VIF Variance Inflation Factor 
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2 Introduction 

Since the mid-90s property crisis in Sweden, house prices have been growing constantly. 

Multiple reasons have been presented by the central bank (Riksbanken) and the Swedish 

finance-monitoring agency (Finansinspektionen). The accumulated effect of this rapid 

increase in prices is increase of households debt. In light of this, purchase power of 

vulnerable HHs can decrease, if debt-service increase due to higher mortgage. The extent 

of a potential interest rate rise impact on Stockholm HHs is the focus of this paper.   

There are two predominant types of housing: rental and owned. This report will focus on 

the later. The ratio between rental and ownership apartments was 44% tenant owned in 

Stockholm, at the end of 2017 (SCB, 2018a). The ratio may not seem high but compared 

to other major cities in Sweden. Stockholm and Uppsala are the only cities with a larger 

share of housing ownership. Over the last decades, the high housing demand has driven 

the prices upwards in Stockholm and subsequently the indebtedness (KOMMISSIONEN, 

2018). This may entail higher default risk for financially exposed HHs, in the event of 

mortgage increase. As a consquence, these HHs will have less financial margin to other 

consumption after mortgage payments. Holt (2009) conclude in his papper that irrational 

exuburance is the essential cause of the USA crisis,  in 2008. In the sense, that low interest 

stimulated the extensive use of ARM. High leverage in combination with widespread 

expectation of continuing house price increase, ultimatly led to increase in default rate 

,when house prices decreased.       

Mortgage loan carries two types of risks, the trade-off between: default risk and interest 

rate risk depend on the mortgage type. The mortgage rate comprises two types: fixed rate 

mortgage (FRM) or adjusted rate mortgage (ARM). On one hand,  FRM entail that the 

lender reduces the default risk at the expense of interest rate risk, meaning in case of 

increase in base rate the lender will not receive the benefits. On the other hand, ARM 

implies that the lender does not carry any interest rate risk, entailing a greater default 

risk for the lender. If the interest rate increases and the borrower fails to pay the debt-

service, then HHs run higher risk of entering financial distress, in case of interest rate 

increase. Especially, since a majority of HHs in Stockholm have adjusted-rate mortgages 

(Financeinspektionen 2018). 



_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

3 

 

Riksbanken (2015) analyzed how other countries manage to slow down the ongoing 

housing price surge. For example, South Korea has set a maximum DSR of 40%. This show 

some effect on housing price growth in the country. The calculation is done using interest 

payments and amortization payments for households, according to their loan contracts. 

Riksbanken (2015) then compare the result against a scenario with more “normal” 

interest rates. An interest rate of four percent is used, thereafter additional two percent 

are added to simulate a stress scenario that could occur during a crisis. The result show 

that the new average DSR is 29%, meaning HHs spend around third their income on 

housing. This increase implies that households with over 22% DSR would have to borrow 

a less amount, if the limit of 40 % DSR is implemented in Sweden. An interesting 

observation is that South Korea have a total households debt of 1.23 trillion US dollars, 

with a population of 51 million (Igan 2011). Equivalent households debt per capita is then 

24,000 US dollars. Sweden’s total households debt is 0.4 trillion US dollars (SCB, 2018b). 

With Sweden's population of 10 million the HH debt per capita is 40,000 US dollars. It is 

important to point that the ratio takes into account population under 18 years old, the 

result is rather indicative and do not reflect the whole truth. Despite Sweden having a 

higher debt per capita, South Korea have taken actions to implement a DSR limit in 2019 

and Sweden have not. 

Kukk (2016) investigate households debt effect on consumption during recessions. The 

findings suggest a negative correlation between debt-service ratio and consumption 

,during the recession in 2008–2009. Thereby, debt-service ratio can provide useful insight 

on the cause and effect between consumption and indebtedness. However, the correlation 

is minimal before and after the recession. Moreover, individuals with lower income are 

marginally more exposed. Robert (1999) discuss the households debt burden 

implications on the aggregated consumer spending, using debt-service ratio. The findings 

denote that debt-service ratio is statically significant in forecasting future growth of 

consumer spending. Furthermore, debt-service ratio combined with other economic 

indicators provide additional explanatory power to spending growth.  

 In this paper, a sample of Stockholm households is investigated. Two stress scenarios 

using interest rate increase are made. Furthermore, a regression analysis determines 

which predicators are most significant in explaining the variation of DSR. The aim is to 
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identify, which commonalities the most exposed households have. Most exposed in our 

definition are HH with highest DSR increase in the sample, after the stress tests. The 

findings suggest that age, income and the level of amortizations are key factors in 

describing the distribution of debt-service ratio.    

3 Purpose & Research Question 

Lind (2017) maps the fundamental factors of housing prices in the previous literature and 

notice that interest rate was the most mentioned fundamental factor, in 67% of the 

studied articles. The fact that Sweden have a low interest rate environment along with a 

strong business cycle and a majority of HHs choosing ARM, raises the question of the 

resilience of the Swedish HHs, in times of crisis. Given that Stockholm contributes 30% of 

Sweden’s GDP, it is a city of interest to look at (SCB, 2018a). To our knowledge no study 

has been conducted on Stockholm’s HHs DSR levels.  

Aldasoro et al. (2018) show using EWIs, how soon a potential financial crisis may take 

place. A good EWI can detect a potential build-up for an upcoming banking crisis. Several 

economic variables such as deviations of credit and asset prices from long run trends 

breaching a certain threshold identifies unsustainable booms relatively well. Additionally, 

three main EWIs, the total DSR, the credit to GDP gap and cross borders claims to GDP are 

investigated. The authors present how good each EWI is in predicting financial crises, 

based on historical aggregated data. Furthermore, they conduct a comparison of 

individual indicators and a combination of same factors. The result for the single test is 

that the most accurate and reliable EWIs is the total DSR and the credit to-GDP-gap. The 

total DSR is a better indicator in the early stages of a crisis while, the credit to-GDP-gap is 

better in the longer perspective (see Table 1 below). The higher the value, the better the 

indicator. The highlighted values have the best indicator abilities during a specific time. 

This result shows that DSR is one of the best EWIs especially, in the early phases of a 

prediction for a financial crisis. Further in the article, they show a table of how each EWIs 

can predict a crisis depending on country. For Sweden it shows that the best indicator is 

the HH DSR. This EWI can predict more than 90% of the earlier crises (see Appendix 14.1) 

(Aldasoro et al. 2018).  
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Table 1 Showing how good each indicator is (BIS, 2017) 

EWI/ Horizon 1 2 3 4 5 6 7 8 9 10 11 12 

Credit to-GDP 
gap 

0.8 0.8 0.81 0.8 0.79 0.78 0.77 0.78 0.77 0.78 0.76 0.77 

Total DSR 0.84 0.83 0.82 0.79 0.77 0.76 0.74 0.75 0.74 0.71 0.69 0.69 

Cross borders 
claim to GDP 

0.75 0.75 0.77 0.74 0.73 0.71 0.67 0.66 0.65 0.63 0.6 0.58 

 

Stockholm HHs DSR is the research object of this paper seeing that, it is a good EWI. 

Besides, it allows stress-scenario simulation. Considering that, a majority Stockholm HHs 

have ARM, they carry the interest rate risk. Thereby,  it is interesting to study what type 

of HH is most exposed to interest rate increase.    

Therefore, the aim of this paper is to answer two fundamental questions. 

How will Stockholm’s HHs DSR be impacted in a more “normal” interest rate environment 

ceteris paribus? 

Which socio-economic factors is the DSR depending on? 
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4 Limitation 

The study presented in this paper is limited to Stockholm’s county HHs. Furthermore, due 

to limitation in the dataset car leasing, credit card debt and other types of debts affecting 

DSR are not included. The predetermines of DSR are solemnly mortgage amount and 

disposable income. Furthermore, no records of actual mortgage rates are included in the 

sample therefore, mortgage rates are simulated using Handelsbanken, Nordea, Swedbank 

and SEB average one-year mortgage rates. Additionally, no records of the houses market-

value are provided as a consequence, LTV is not possible to compute. The second 

amortization requirement of 2018 takes into account LTV, if LTV is between 50-70%, then 

only one percent amortization is required. Therefore, a maximum LTV of 85% is assumed 

for all observations, hence HHs amortize either zero, two or three percent depending on 

the transaction date.   

5 Background  

  Swedish Housing Market  

During the recent years red flags have been raised about the potential problems an 

increased DTI can entail. ESRB (2016) has issued a formal warning about the Swedish 

economy exposure to the housing market.  

Riksbanken (2018) illustrates a nearly two-fold increase of HH’s debt since 2000  in 

addition to, an increase of 300% in housing prices between 2005 and 201 on average, in 

Sweden. However, condominium prices have increased 700% between the late 90s until 

2017, in Stockholm. In addition to this, HHs income has not increased in the same pace. 

Consequently, HHs debt has risen and are expected to increase the next years. 

KOMMISIONEN (2018) state some reasons behind these developments. On the supply 

side for instance, municipalities own a substantial fraction of exploitable land as a 

consequence, municipalities have financial incitement to sell off land to real estate 

developers over a longer period of time rather than, when it is most needed. Moreover, 

new development projects were lagging behind the EU average despite high housing 

prices and increase urbanization, until 2013. However, there is a recovery in the 

development projects start-rate, since 2013. Although, there is indications that 

developers are focused in the housing market high-end segment, in some regions. For this 
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reason, there is risk of over-supply in that segment simultaneously,  the lack of affordable 

housing persists. On the demand side, the main factors behind the developments stated 

above are interest rates and tax regulations. Sweden’s property-tax income is around one 

percent of total GDP which is, half of the EU-average. Additionally, there is no caps for tax 

deduction on interest on mortgage-debt entailing in practice, government subvention to 

property owners. For this reason, there is tax advantages for mortgage financed houses 

compered to tenancy and other investments. 

To summarize, low credit costs and advantageous tax system in combination with 

ineffective supply results in, the development in prices and debt, as stated above.       

 Mortgage Rate 

A low base rate environment in recent years has been predominant in Sweden. In 

combination with increase in wages, more HHs have been able to take on more debt to 

finance their housing consumption. However, this will probably not last forever as the 

central bank forecast an increase in mortgage rate in the near future (Riksbanken, 2018). 

Riksbanken (2018) show that Swedish HHs have increased their ARM type by 75% during 

the last 15 years as renewable up to one-year, due to the interest rate decrease, in the past 

years. This type of mortgages (ARM) entails a unilateral interest rate risk distribution on 

the borrower side, while the default risk is on the lenders side (see Section 6.2.2). 

Thereby, borrowers (HHs) have benefited from decreasing interest rate, since a HH 

majority have switched from FRM to ARM.  

The risks on HHs finances implied in case of increasing mortgage rates, is reduction of 

HHs consumption especially if, these has not anticipated an upward shift in the interest 

rate market. For a HH that lacks savings the financial margin will be substantially reduced. 

To maintain the same consumption pattern, a HH needs to use its savings or reduce its 

debt. Riksbanken (2018) forecast the long-term base rate between 2.5 and 4% assuming 

a 2% premium, interest cost on mortgage can increase to 6% up to 8% of HH’s disposable 

income. In case of interest rate increase of two percent entail a doubling hence, HHs will 

need to pay double the amount in interest cost or to reduce its debt by half. As a result, 

HHs will reduce their consumption to be able to meet their mortgage payments 

commitments.  
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Furthermore, ERSB pointed out that mortgage interest tax deductibility is one factor that 

contributes to the residential real estate market vulnerabilities (ESRB 2016). The tax 

deductibility is still in place with no cap, in 2019 even though, ESRB issued its warning in 

2016. However, if the Swedish government implement tax deduction cap on mortgage 

interest as a result, HHs DSR will increase.  

 Banking Sector 

In the aftermath of the financial crisis during 2007-2008, additional requirements have 

been agreed upon by the members of Basel Committee on Banking Supervision (BCBS) in 

November 2010.  

 Capital Requirement  

Lending is associated with risks; therefore, banks has to have a minimum amount of 

capital. The metric CET 1 (Common Equity Tier) has been introduced, CET 1 consists of 

common stocks as a measure of capital. This entails that the capital held by the bank in 

relation to its risk-weighted assets has to be 4.5% at all time (BCBS, 2011).  

The risk-weighted assets are calculated by weighing the risk associated with a given type 

of credit. Furthermore, a mandatory capital conservation buffer of 2.5% resulting in a 

total minimum CET 1 ratio of 7%. That is an increase from previous requirement of 4.5%. 

Lastly, a discretionary counter-cyclical buffer of additional 2.5% during high credit 

growth cycles (BCBS, 2011). All of this could indicate that banks are suspecting tougher 

times in the future giving us more reasons to investigate the situation in Stockholm. 

 Liquidity Requirement 

Banks receives deposits and grants loans, which entails that the bank dispose a certain 

amount of cash due to its daily activities. Depending on the type of bank, either a shortage 

or surplus of cash can occur. Liquidity coverage ratio (LCR) is the ratio of high-quality 

liquid assets in relation to total net liquidity outflow over 30 days. The ratio is required to 

be equal or surpass 100%, the reason is that the BCBS consider that banks should manage 

a stress test of 30 days. Net Stable Funding Ratio (NSFR) is a ratio of Available Stable 

Funding (ASF) to Required Stable Funding (RSF), which implies that the bank should have 

https://en.wikipedia.org/wiki/Basel_Committee_on_Banking_Supervision
https://en.wikipedia.org/wiki/Counter-cyclical
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the capacity to meet its payment obligation contingent to off-balance sheet commitments, 

over a one-year horizon. 

 Leverage Ratio 

The Basel agreement states that a minimum leverage ratio of 3% is appropriate. The 

leverage ratio introduced is non-risk-based. The ratio is obtained by dividing the tier 1 

capital by the total assets. Tier 1 capital is the core capital of a bank consisting of retained 

earnings and common stock (BCBS, 2011). 

The banking industry in Sweden is big and interconnected with the other Nordic countries 

and Baltic. The total assets amount to 300 % of Sweden’s BNP, HHs and non-financial 

companies stand for 80% of the bank’s assets, where 75% of those assets are mortgages. 

During the year 2016 the default rate in Sweden was 5.2% which is the lowest in EU. 

Swedish banks average bank-capital in 2017 was 22.8% compared to 15.7% EU average. 

However, KOMMISIONEN (2018) state that the risk-weight is underestimated, according  

due to the in-house models that the banks use. Because of low historical non-performing 

mortgages, the risk associated to big asset portfolio mainly mortgage loan is 

underestimated. 

Subsequently, an underestimated risk entails lower CET. The four major Swedish banks 

CET 1 exceed the requirement. Additionally, the ESRB has pointed out that the Swedish 

banks should raise their LCR to other currencies.  

In another section, the ESRB points out that the capital market finances half of the 

mortgage assets in Sweden. This fact, adds additional risk of increased financing costs for 

banks in the event of price decline, resulting in higher mortgage rates.   

  



_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

10 

 

 

 Amortization Regulations 

If a borrower needs to borrow more than 50% of market value, the borrower is by law 

required to amortize a given percentage of the total loan. If the borrowed amount is less 

than 50%, amortization is voluntary. The percentage is dependent on the LTV on one 

hand, If the LTV is between 50-70% the borrower is required to amortize one percent 

each year. On the other hand, if the LTV is between 70-85% the required amortization is 

percent each year. However, LTV cannot exceed 85%. 

The most recent additional requirement made in 1 of mars 2018 takes DTI ratio into 

account. The DTI is the yearly income before tax divided by the total mortgage amount. If 

this ratio is higher than 4.5 then the borrower has to amortize an additional percentage 

each year.   

6 Literature Review  

Herrala and Kauko (2007) use a formula to try to conceptualize financial distress. The  

model describes HH distress as dependent on the HH’s constraints. Meaning, a HH is 

distressed if it’s surplus in addition to the possibility to incur new debt, is ‘small enough’. 

This threshold is the comfortable level of consumption for a HH. Three scenarios are 

simulated, firstly the basic scenario assumes a decline by 0.4 percent in GDP, 12% in 

housing prices, 3.9% in entrepreneurial income and 3.3% increase in unemployment. The 

result show that 13.9% of Finnish HH are then distressed. Secondly, the extreme scenario 

assumes housing prices decrease by 19%, entrepreneurial income decreases by 11.4% 

and unemployment increases by 4.39%. The result show that 14.1% of Finnish HH are 

distressed. Finally,  standardized shocks analyze the impact of unemployment, housing 

prices and interest rate. The result shows that, 0.6% increase in unemployment is 

equivalent to 3.4% decrease in housing prices or 98 basis point increase in interest rate. 

The conclusion is that interest rate somewhat has greater impact on the ratio of financial 

distressed HHs, due to a majority of HH financing their mortgages with adjusted-rates. 

However, the effect is moderate.   
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Dey et al. (2008) analyze the Canadian HH’s financial vulnerability using cross sectional 

micro data of debt, income and assets. The authors formulate a clustering model that 

captures the overall tendency in a specific type of HHs. The clustering criteria included: 

age, employment status, education and homeownership status (homeowner/tenant). To 

simulate DSR, the authors constructed two scenarios. The first one included unchanged 

level of interest rate, similar growth rates for credit and income and an annual rise of five 

percent in housing prices; the second scenario assess an incremental shock of risk 

premiums. In this scenario they assumed a crisis scenario where the spread between 

government bonds yields and mortgages rates increased to historically height of 322 basis 

points (3.22%). The results of the simulation showed an increase of average HH with DSR 

greater than 40%. The conclusion is that an increase in indebtedness and risk premiums 

affects the DSR as a consequence, more HHs face difficulties meeting  their loan payments 

commitment.  

Michelangeli (2014) studies the simulated financial vulnerability in Italian HHs using the 

DSR metric, the threshold was set at 30%. The data used at micro-level is cross-sectional 

including age, educational background, income and debt. Debt in this case is categorized 

in primary residence mortgage debt, secondary mortgage and consumer credit. 

Furthermore, additional properties about debts are accessible such as: outstanding 

amount on initial amount borrowed, time of acquirement, length of contract, yearly 

installment amount and interest rates.  Regarding macro-level data, the set contains 

aggregated information and projections of nominal income growth, debt volumes and 

interest rates. The results of the study depict in relative terms the increase of HHs DSR 

that fulfills the definition of financial distress as mentioned above. The results show that 

income shock has greater impact on the HHs DSR distribution than, interest rate shock. 

Sanchez-Martinez et al. (2016) assess the financial vulnerability of Spanish HHs, a 

different approach to the previous studies is made. The data set is characterized by 

various socio-demographic properties income, debt, consumption etc. However, in this 

study the authors use a modified debt to service ratio (MDSR). Which is the ratio of 

mortgage debt interest and service to HH income, considering the concept of OECD 

equivalence of scale. The authors synthesis four types of HHs: low financial vulnerability, 

moderately financial vulnerability, vulnerable HHs and high financial vulnerability. The 
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aim of this categorization is to obtain better results of the varying sources of financial 

distress. Furthermore, a macro level simulation of economic crisis formulates the loss of 

income due to unemployment, under the assumption that economic crisis increases the 

probability of job loss. The model of unemployment replacement is formulated as the 

ratio disposable income out of work to disposable income in work. Meaning the fraction 

of income post loss of job compared to income prior loss of job (Sanchez-Martinez et al. 

2016). Comparing this model before the economic crisis of 2008 (Model 1) and 2012 

(Model 2). It is clear from the coefficient estimates, that some characteristics are more 

likely connected to financial vulnerability. For example, it is statically significant at five 

percent level that married HHs run higher risk of being in financial distress, as well having 

only elementary education, being self-employed, retired or unemployed. As of regard to 

Model 2, the difference lies in educational level where, elementary school education 

doesn’t translate in higher probability of financial distress in statistical terms  

Ampudia et al. (2016) analyze financial distress at European level in the Eurozone, 

financial margin was used as metric. The authors explain that debt information on 

aggregated level is misleading. To illustrate, the aggregated data fails to provide a nuanced 

description of debt to value ratio. That is a result of the concentration of high debt to value 

ratios at the population group with lowest income. To measure the effect of macro 

variability shocks at micro levels, the authors formulate two measures exposure at default 

(EAD), which is the sum of the product of total debt and its probability to occur divided 

by the sum of total debt loss given default (LGD). Which is the sum of the debt recovered 

by banks multiplied by the probability of default, divided by the amount of debt. The 

results show how HH’s assets, debt and income, along with the macro-economic settings 

in each country translate. Countries with high LTV are more affected in the case of house 

price shock. 

The problematic around financial distress and where to draw the line for it is a well-

argued topic. As mentioned previously some researchers used 30% DSR as the line and 

other set the threshold higher. 

 According to (Faruqui 2008) there is no universally accepted threshold for financial 

distress, but he say that the two most common thresholds used are 30 and 40%. The first 

threshold (30%) is based on an article on American HHs. A probability analysis show that 
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30% is an important determinant for future insolvency for a HH (DeVaney 1994). The 

second threshold of 40% is based on anecdotal information meaning that, it is almost 

entirely based on personal information (Faruqui 2008). Faruqui (2018) mention one 

problem with the 30% threshold, which is the ratio is based on disposable income. This is 

important to remember if your data is provided in a different metric for example gross 

income. Then, it is important to convert the DSR to the right metric.  

We can see from previous works that DSR as a ratio have been used to investigate other 

countries financial resilience. The factor that may vary between the studies mentioned 

above is the location and the method. The results from previous works varies, which gives 

us reasons to investigate different countries and locations.  

Different countries have different economies, policies and regulations. Even though a 

pattern can be seen in the literature, such as the impact of macro-economic shocks. The 

amplitude of the impact differs from one country to another. Thereby, it is interesting to 

study the effect of mortgage rate increase on Stockholm HHs.  
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7 Theory 

 Macroeconomics 

In the late 18th century Adam Smith introduced the concept of market economy. In 

classical economic theory the concept of supply and demand state that the “invisible hand 

of the market” eventually sets the economy at equilibrium (Malloy, 1999). That means 

producer will continue to produce, until the selling prices for their products are equal to 

their marginal costs. This concept applies at micro level (producer/consumer) and even 

at macro level (national level) (Greenwald, 1987).   

Keynes et al. (1971) agree that equilibrium eventually is reached in the long run, it doesn’t 

mean to be the case in the short term. To illustrate John Maynard Keynes said: “in the long 

term we all die”. His new school of thought argue that in order for an economy to transit 

out of a depression phase, economic stimulating fiscal policies should be introduced. His 

reasoning is: availability of machinery (resources), manpower and demand are not 

sufficient. Furthermore, he demonstrates how the government through interventions can 

increase the aggregated demand. The logic when it comes to interest rates is, the higher 

the interest rate the lower is the investment. That effect is due to, the scarcity of 

investment opportunities that yield higher returns than interest rate for lower risk. 

Therefore, a decrease in interest rates should simulate investments.  When it comes to 

housing, HHs perceive property as investment rather than consumer gods. 

In terms of decision making, housing can be considered as strategic important asset. Kos 

Koklič (2009) state that home purchases imply a set of fundamental decision categories 

such as: the fraction of the HH budget allocated, alternative options (apartment/houses), 

upon which decision making within a product category is made. So, by analogy if interest 

rates increase, the capital available for investment in housing should decrease 

subsequently, prices will fall.   
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 Mortgage Types 

It is important to understand why people in Stockholm could be close to financial distress.  

Two of the factors that are highly relevant are the mortgage rate types.  In this chapter we 

will describe two types of mortgage rates and explain how the risk is distributed between 

the lender and the borrower. 

 Fixed Rate Mortgage 

Fixed rate mortgage (FRM) or sometimes called fixed interest rate mortgage loans imply 

constant interest rate during maturity. HHs having a FRM type loan pay the same interest 

rate on the outstanding loan balance. As every loan the FRMs depends on some 

determinants but to be able to understand these determinants, it is important to consider 

and understand the demand and supply for mortgage funds. The actors in the mortgage 

market are borrowers and lenders. The market interest rate for mortgage loans are 

therefore, established by how much the borrowers are willing to pay to use the funds over 

a given time and how much lenders are willing to accept for the use of their funds.  

Lenders consider returns and associated risk of loss compared to alternative investments 

when determining which investment is most profitable. Therefore, the supply of funds for  

mortgage markets is determined by the returns and risks on all other possible type of debt 

and investment opportunities. The lender will try to make the FRM loan as profitable as 

possible and the return have to be acceptable for lenders in relation to other investments. 

Ultimately, it is important to remember that the final interest rate is based on a number 

of considerations. One fundamental requirement for all types of investments that requires 

the use of funds is earning at least the real interest rate. This rate is the minimum return 

a lender need to lend funds, under a given time. In addition to the real interest rate, the 

lender must consider the inflation in the future, since that can affect the investments 

returns.   

The inflation is even more important for the lender for a fixed rate mortgage loan, because 

of the risk associated. Therefore, it is important for lenders or investors to make sure that 

the interest rate commitments are sufficiently high to compensate any inflation shocks 

and changes. To compensate the inflation risk lenders usually, add a risk premium to the 

interest rate. For example, if the real rate of interest is four percent and the minimum 
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required return and the inflation is expected to be six percent, during the loan period. 

Subsequently, the risk premium will be plus six percent, which makes the FRM ten 

percent. However, this is just one of the risks that must be considered, there are numerous 

other risks that determine the final FRM. Some of the other risks are:  

• Default risk 

• Interest rate risk 

• Prepayment risk  

• Liquidity risk  

• Legislative risks  

These risks can be summarized in general as: 

i = r + p + f, 

Where i is the interest rate depending on p, a premium that must be sufficiently high to 

compensate for default risk and other risks. f is a premium for the forecasted inflation and 

r is a premium to earn a real rate of interest that is competitive with returns on different 

investment options.  

 Adjusted-Rate Mortgage 

ARM or adjusted rate mortgages is the opposite to FRM. An ARM has its interest rates tied 

to a market rate or an index and will therefore change with the different market 

conditions. Sometimes, this type of loans is called floating rate loans but mostly when 

talking about commercial properties. The major difference between FRM and ARM is that 

the ARM is designed to adjust in one or more ways after a condition at a given market. 

 Since the borrower take more risk and share the risk with the lender when using ARM, 

the lender takes a lower premium for the interest rate risk. The factors that affects the 

ARMs provision are: the initial interest rate, the index which the interest rate is tied to, 

the margin or spread given for the chosen index, discount points, the frequency of 

payments adjustments and the existing caps or floors on the interest rate and payments 

on the loan balance. These factors make it more complicated to forecast a future yield 

since, the combination of the factors cover a given period of time could amplify or reduce 
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the default risk to the lender. The interest rate and default risk distribution to lender and 

borrower between ARM and FRM is presented in Figure 1.  

 The graph to the left in Figure 1 show that an increase in interest rate risk to lender leads 

to higher interest rate risk premium. At the same time, the risk premium will never exceed 

the level for the FRM since it will not be profitable anymore for the lender. The graph to 

the right in Figure 1 show that for an increased interest rate risk to lender, the default risk 

premium will decrease, until it comes to the minimum level which is at the FRM.  

 

  

Figure 1 Tradeoff between default and interest rate risk and interest rate 
risk tradeoff between borrower and lender 
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8 Data 

The data used in this study was supplied by a company called Insightone located in 

Stockholm specialized in the Swedish HH market. The sample represent five percent of 

the full data set in Sweden. The sample contains close to 30,000 observations, each on a 

HH level. Each observation has a total of 37 variables as presented in Table 2.  

Table 2 Variable description 

Variables Explanation 

Count_18_80_in_HH Number of HH’s members. 

Min_Age_18_80 Minimum age in the HH. 

Max_Age_18_80 Maximum age in the HH. 

Avg_Age_18_80 Average age for the HH. 

Surplus_from_Capital_from_persons_in_HH_w_Surplus 
Surplus of capital. In cases where too much tax was paid the 

HH get a surplus from repayment. 

Deficit_from_Capital_from_persons_in_HH_w_Deficit The opposite of Surplus of capital. 

HH_Income The total income for the HH over a year. 

HH_Net_Income The total disposable income for the HH. 

HH_Estimated_Size_of_Mortgage The estimated total mortgage for the HH. 

Faktor1_Familj 

This factor describes the demographic characteristics an 
area in terms of HH compositions and dwelling types. High 

scores for factor 1 will occur in areas where there are many 
HHs with children. 

HH sizes will be large often containing married couples with 
children. HH incomes are rather high due to the fact that 

there are multiple income takers in many HHs. 

Faktor2_Status 

This factor describes the demographic characteristics of an 
area in terms of HH Income, property values and education 
levels. High scores for factor 2 will occur in areas where HH 

incomes, property values and education levels are high. 
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Faktor3_Urbanitet 

This factor describes the characteristics of an area in terms 
of its location and physical connectivity/isolation. High 

scores for factor 3 occur in urban areas where educational 
levels are high, cultural diversity is high and people work in 

work in white collar service industries. 

Faktor4_Mognad 

This factor describes the demographic characteristics an 
area in terms of Maturity of HH life stages. High Scores for 
Factor 4 occurs in areas where many HHs consist of older 

people in the later stages of life such as retired couples, 
widows or widowers and where. 

Faktor5_Interkulturalitet 

This factor describes the demographic characteristics an 
area in terms of origins of population and interculturality. 
High scores for Factor 5 occur in areas where many people 

are 1st or 2nd generation immigrants. 

MosaicTypeG5_Code 
Mosaic code showing which mosaic group the HH belongs 

to. 

Date_Moved_In Date when moved in. 

HH_composition HH composition, if it is a single, couple or family HH. 

Property_Type The type of the property, tenant owned, condominium. 

Dummy_Children0to5 
Dummy variable if the HH have children between 0 - 5 

years. 

Dummy_Children6to11 
Dummy variable if the HH have children between 6 - 11 

years. 

Dummy_Children12to15 
Dummy variable if the HH have children between 12 - 15 

years. 

HH_Size The size of the HH on a scale 1 – 5. 

Kommun Municipality variable. 

Reg_Arbetsgivare Dummy variable for registered employer at HH-level. 
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Figure 2 show for each data point the average estimated size of mortgage by HH income as a share of the total sample.  

 
 

 
     Figure 3 show the average age ratio in the data sample. Figure 4 show the amortization level ratio in the   
    data sample. 

From Figure 3 and 4 we can see that only four percent of the population are exempt from the amortization requirement 
and roughly half of the same sample are between 30 and 50 years. Additionally, it can be noted that the estimated size 
of mortgage increases the higher the income see Figure 2.  
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 Mosaic Families 

Experian the partner company of Insightone have created a model called Mosaic families. 

It is composed of 44 categories where; the whole population of Sweden is divided into the 

categories depending on what attributes the families have. The purpose with the Mosaic 

families is to identify the purchase power for different type of families and HHs, what their 

interests are and what they want to invest their money in. We use the Mosaic Families 

clusters to compare which types of families sees most increase in their DSR in the stress 

tests.  

As mentioned, the category each family is divided into depends on the attributes the 

family/HH have. The attributes that are included in the Mosaic Families are:  

Table 3 Attribute description 

Attribute Description 

Age Average age for the HH. The age for each HH is shown as an interval. 

HH composition The type of HH composition, either single, partner, married or other. 

Children If the family have children, yes or no. 

HH type The type of HH, either villa/townhouse, condominium townhouse, condominium or tenancy. 

Life phase Showing which phase in the life the HH is at, for example, are they young with children or 
older without children, retired. 

Educational level How high education level do the HH have, do they have a university degree or only high 
school degree. 

Employment What type of employment the HH have, full time job, part time job, studying, entrepreneur, 
retired etc. 

HH income How much the HH’s total income is. 

Income The total income from everything besides salary, for example, interest rate on money or 
dividends from shares. 
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Debts The total amount of debt the HH have. 

 

The Mosaic system has 14 main categories and within these categories there are 44 

lifestyle categories. The main categories are for example: the old and wealthy and the poor 

and young. In the lifestyle categories there are more specific information with all the 

attributes mentioned in Table 3. 

 

 
Figure 5 Mosaic Family share of data sample 
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9 Method 

To map the effect of an interest rate increase, two stress scenarios are simulated to 

analyze the effect on the HHs DSR. In the stress scenarios, simulated mortgage rate is used 

to compute a new DSR (DSR_dis) for the medium stress scenario and (DSRdis+1) for the 

max stress scenario. Afterwards, DSR is subtracted from the newly computed ratios, 

Delta_DSR_dis and Delta_DSR_dis+1. Moreover, a regression analysis is used to further 

analyze the socio-economic profiles of the HHs and their impact on the DSR e.g. which 

covariates are most significant in our DSR model.  

 Interest Rate Monte-Carlo Simulation  

Since the future interest rate is unknown, we have to simulate it. We  use a simulation 

method called Monte-Carlo simulation. The triangular distribution is used to simulate the 

most probable interest rate paid in our sample. The triangular distribution is a continuous 

distribution defined on the range x   [a,b] with probability density function (PDF): 

 

𝑃(𝑥) =

{
 
 

 
 2(𝑥 − 𝑎)

(𝑏 − 𝑐)(𝑐 − 𝑎)
 𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑐

2(𝑏 − 𝑥)

(𝑏 − 𝑎)(𝑏 − 𝑐)
  𝑓𝑜𝑟 𝑐 < 𝑥 ≤ 𝑏

                                                                                             (1) 

 

 

and cumulative distribution function (CDF): 

 

𝐷(𝑥) =

{
 
 

 
 (𝑥 − 𝑎)2

(𝑏 − 𝑐)(𝑐 − 𝑎)
  𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑐

(𝑏 − 𝑥)2

(𝑏 − 𝑎)(𝑏 − 𝑐)
  𝑓𝑜𝑟 𝑐 < 𝑥 ≤ 𝑏

                                                                                                 (2) 

 

A historical dataset of 1-year mortgage rates is used. The sample’s minimum and 

maximum are used as argument for the probability function and the mode is set at two 

percent. The simulation comprised 10,000 iteration resulting in the interval [2.51% - 
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2.67%] having the highest frequency see Figure 6. Subsequently 2.5% is used to compute 

DSR_dis and 3.5% is used to compute DSRdis+1. 

 

 

 

Figure 6 Interest rate probability distribution 
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 Stress Scenarios 

To define which HHs risking financial distress we use the DSR as a metric. HHs DSR that 

increases the most are more likely to be in a risk zone, in case of an interest rates shock.  

To identify the HHs that run the highest risk to enter financial distress we calculate the 

DSR for three different scenarios using different interest rates. The three scenarios are: 

base scenario, medium stress scenario and max stress scenario se table1. For the base 

scenario we set the interest rate to the current levels of interest rates offered by Nordea, 

Swedbank, SEB and Handelsbanken (February 2019). The medium and max stress 

scenario includes the most likely interest rate, based on the Monte-Carlo simulation (se 

Section 9.1).  

 

Table 4 Stress scenarios 

Scenario Interest rate 

Base scenario r is computed using Monte-Carlo of current average rates of the 
four biggest banks in Sweden. 

Medium stress scenario r is computed using Monte-Carlo of historical rates. 

Max stress scenario r + 1 is computing using the medium stress scenario rate plus 
one standard deviation. 

 
 
The definition of the DSR is: 

𝐷𝑆𝑅 = 𝑖 + 𝐴/𝐼,𝑤ℎ𝑒𝑟𝑒                                                                                                 (3) 

𝑖 = interest payment annually,                                                                                      

𝐴 = amortization payment annually,                                                                             

𝐼 = disposable income annually.                                                                                   

Since the implementation of the amortization requirements some HHs have been affected. 

We include these conditions to account for new regulations. All HHs that purchased their 

house after 2016-06-01 will fall under the conditions to amortize 2%. We assume all HHs 

have an LTV of 85%, since there is no record of market values in the dataset. If the house 
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was purchased after 2018-03-01 then, an additional one percent is added to the 

amortization if the DTI is greater than 4.5.  

We start by calculating the base scenario then the medium stress scenario and lastly the 

max stress scenario. For each calculated scenario, HHs with highest DSR increase are 

further investigated.  

 Regression Analysis 

The purpose of the regression is to estimate the coefficients of the DSR predictors. First, 

the DSR is modeled as a function of 16 independent variables categorized into three main 

types: money, property and family (see Model 1). Model 2 is then presented to adjust for 

the number of variables. Finally Model 2 is semi-log transformed to Model 3, to adjust for 

potential heteroskedasticity.  

 Model 1: Definition and Parameters 

   𝐷𝑆𝑅 = 𝛼 + 𝛽1𝑖𝑀+ 𝛽2𝑖𝑃 + 𝛽3𝑖𝐹 + 𝜀,                                                                                           (4)   

    Where 𝑖 = 1, . . . , 𝑛 and 𝑛 =  number of covariant for each vector.                              

      

DSR   is the dependent variable in Model 1 and is computed by the formula stated above  

(see equation 4), using the data provided for each HH in the dataset. The covariates are 

divided into three distinguished vectors. 

 

M stands for money and comprises independent variables related to HHs’ finances. 

 

HH_Deficit_From_Capital is an ordinal independent variable describing the deficit from 

capital at HH level, given data from the Swedish tax revenue agency. Deficit from capital 

is reported in case of value decrease in stocks, bonds and other financial assets 

(sometimes tax deductible1). The deficit also includes value decrease in real estate assets, 

which is tax deductible for individuals. In Model 1 the expected sign is positive, the higher 

the deficit the higher is the HH wealth. Therefore, a decrease in wealth should result in 

HHs having less for other consumption, after mortgage payments.    
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HH_Surplus_From_Capital is an ordinal independent variable describing the surplus 

from capital at HH level, given data from the Swedish tax revenue agency. Surplus is 

reported from profits made in selling financial or real estate assets. The tax rate on profit 

differs between the assets types. Tax rate on capital gain from privately owned real estate 

is lower, than the rate on financial assets. Depending on account types, there are different 

taxation rules 1 . In this case, a surplus may in practice be a deficit. However, our 

assumption is that surplus reflects good HH income. Subsequently, high purchasing 

power after housing expenses e.g. debt service, and thus the expected sign is negative. The 

higher the surplus, the lower is the DSR.      

 

HH_Net_Income is a nominal independent variable of the disposable income for each HH. 

Net income is the disposable amount after taxes form salary. Given that disposable income 

is a nominator in the DSR (see equation 1), higher value translates in lower DSR. 

Subsequently, the expected sign is negative.     

 

P stands for property and comprises independent variables related to property.  

 

Property_Type is a numerical independent variable that describe the type of housing the 

HH occupy; three values are assigned and provide information on whether the HH lives 

in: private owned house or cooperatively owned house or cooperatively owned 

condominium. These housing types values are in ascending order, lowest value represent 

the most expensive housing type and highest the cheapest. House value reflects  the 

mortgage amount, subsequently high value means high debt means high interest and 

amortization payments resulting in higher DSR. The expected sign is therefore negative. 

                                                      

1 Tax regulations for capital surplus/deficit depends on the account type (SKV, 2019).  
• ISK (Investeringssparkonto) and KF(Kapitalförsäkring) are taxable on financial assets and 

dividends value regardless of loss/profits.    
• VP (Värdepapperskonto) is taxable on realized capital profits and dividends at  30%, losses are tax 

deductible at the same rate.  
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Date_Moved_In is a time independent variable for when the HH moved in in the 

condominium/house. This variable is the base for the determination of the level of 

amortization (see Amortization below for further explanation).  

 

HH_Estimated_Size_of_Mortgage is a nominal independent variable of the estimated size 

of mortgage for each HH in the sample. Mortgage takers pays interest and amortization 

on the mortgage amount, which is the numerator (see equation 1). Higher value increase 

DSR, therefore the expected sign is positive. 

 

Amortization is a nominal independent variable of the amortization level derived from 

Date_Moved_In variable since there is no records of property values, the LTV ratio is 

unknown. Maximum LTV ratio of 85% is assumed for all HHs. Given that LTV is unknow, 

only Date_Moved_In variable determines the level of amortization. However, given the 

amortization regulation it is not possible to identify which HHs have LTV in the range 50-

70%, which is the requirement to amortize one percent Therefore, amortization rate can 

be zero if  Date_Moved_In is prior amortization regulation implementation date. Two 

percent if DTI is lower or equal to 4.5. Three percent id DTI is higher than 4.5 (see Section 

5.4 for amortization regulation). Amortization is one term in the nominator of DSR (see 

equation 1), entailing a positive expected sign.  

 

Kommun is a nominal variable of the geographical location. The purpose of this variable 

is to control for geographic location. Depending on explanation power in the regression 

model, location will be further investigated. There is 28 municipality in Stockholm county, 

each HH is assigned a Kommun value. It is unclear whether or not, HH location in a given 

municipality affect DSR. Therefore, a specific expected sign cannot be formulated.  
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F stands for family and includes variables for family situation at each HH. 

 

HH_Size is an independent ordinal variable that reflects the composition of the HH. The 

variable is ordinal and categorizes the number of individuals in a given HH, minor and 

adult children alike are included.  More members in a HH means higher probability for 

higher income, consequently the probability for a lower DSR is higher. Hence, the 

expected sign is negative ,since income is a term in DSR equation (see equation 4).      

  

HH_Composition is an independent dummy variable that describe whether the HH is 

single or couple. The same reasoning as HH_Size is applied, although members beside 

spouses are excluded. Couples have higher probabiility of greater income than singles do. 

Therefore, the expected sign is negative ,given that income is a term in DSR equation (see 

equation 4).          

 

Avg_Age_18_80 is a nominal independent variable of the average age of adult members in 

a HH. Higher average entails longer working experience and thus higher salary. If one 

member is older than the other, Avg_Age_18_80 will decrease thus, compensating for 

income difference. Subsequently, higher Avg_Age_18_80 results in higher probability of 

greater income. Thus, the expected sign is negative ,given that income is a term in DSR 

equation (see equation 4).      

 

HH_Children_0_5 is a dummy variable for whether a HH comprises children between the 

age of 0 and 5 years. As a result of minor children being net consumers in the HH, 

disposable income for other members of the HH is reduced. Hence, the expected sign is 

positive. DSR increase whenever there is a decrease in disposable income (see equation 

4).  
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HH_Children_6_11 is a dummy variable for whether a HH comprises minor children 

between the age of 6 and 11 years. Same reasoning as HH_Children_0_5 applies therefore, 

the expected sign is positive.     

 

HH_Children_12_15 is a dummy variable for whether a HH comprises children between 

the age of 11 and 15 years. Same reasoning as HH_Children_0_5 applies therefore, the 

expected sign is positive.     

 

Reg_Arbetsgivare is a dummy variable for whether an individual in the HH is registered 

as employer. If a member in the HH runs a company, the probability of additional or 

greater income is higher. As a consequence, the probability of decrease in DSR is greater, 

hence the expected sign is negative (see equation 4).   

 

Number_Of_Cars is an ordinal variable of the number of cars registered at each HH. A 

greater number of cars indicates that HH income is probably high. On grounds of, higher 

potential income the DSR should decrease, in consequence the expected sign is negative 

(see equation 4).  

 Model 2: Definition  

In Model 2, an adjustment is made: 𝐹 → 𝐹𝑟𝑒𝑣 , where HH_Children_0_5,  HH_Children_6_11 

and HH_Children_12_15 are substituted with a single dummy variable for children 

regardless of the age.  

    𝐷𝑆𝑅 = 𝛼 + 𝛽1𝑖𝑀 + 𝛽2𝑖𝑃 + 𝛽3𝑖𝐹𝑟𝑒𝑣 + 𝜀,        (5) 

Where 𝑖 = 1,… , 𝑛 and 𝑛 =  number of covariant for each vector.   

 

 Model 3: Definition 

Model 3 is Model 2 semi-log transformed, 𝐷𝑆𝑅 →  𝐿𝑛𝐷𝑆𝑅.  

    𝐿𝑛𝐷𝑆𝑅 = 𝛼 + 𝛽1𝑖𝑀 +𝛽2𝑖𝑃 + 𝛽3𝑖𝐹𝑟𝑒𝑣 + 𝜀,       (6) 

Where 𝑖 = 1,… , 𝑛 and 𝑛 =  number of covariant for each vector.   
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 Gauss-Markov 

To get the most accurate regression model we will use Gauss-Markov theory. Gauss-

Markov is a statistical theory entailing that given certain preconditions, the ordinary least 

square (OLS) is the best linear unbiased estimator (BLUE) (Studenmund, 2014). The 

condition for BLUE is fulfilled when the error term is expected to be zero, uncorrelated 

and have equal variance. There are 6 conditions that must be fulfilled. 

1: Linearity in parameters  

This condition means that the parameters alpha and beta are not allowed to be nonlinear. 

However, this does not mean that the whole function is not allowed to be nonlinear. For 

example, the function 𝑌 = 𝛼 + 𝛽𝑋 + 𝑒  is allowed to be nonlinear but the parameters 

themselves are not.  

2:  Zero error term 

The expected value for the error term must be zero for all the parameters.  

3: Homoscedasticity  

Homoscedasticity means that the conditional variance of the error term is constant for all 

variables X and over time t. The error variance is a measure of model uncertainty. 

Homoscedasticity implies that the model uncertainty is the same for all the observations.  

4: Independent error term 

The error term is independently distributed and not correlated to the observations of the 

dependent variable (DV). 

5: Non-collinearity between parameters 

Non-collinearity means none of the parameters can be describe as a function of another 

parameter included in the model, for example if  𝑋1 = 𝛼 + 𝛽𝑋2 then there is problem of 

collinearity entailing that one or several covariates are redundant. 

6: Serial correlation 

This means that the covariance between given error terms have to be zero 𝑐𝑜𝑣(𝜇𝐼, 𝜇𝑗) =

0 𝑓𝑜𝑟 𝑖 ≠ 𝑗. In practice, no error can be derived from another error. 
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 t-test 

To test how good explanatory power each variable have we use a test called the t-test. The 

purpose is to ensure that  change in a given independent variable explain the change in 

the dependent variable in the model. Mathematically it expressed as follows: 

𝑡𝑖 =
�̂�𝑗−𝛽𝐻0
𝑆𝐸(�̂�𝑗)

 where,𝐻0: 𝛽𝑗 = 0.                                                                          (7) 

The t-value is the difference between the estimated coefficient and the null hypothesis 

“coefficient is zero” divided by its standard deviation. Depending on the number of 

observation and number of independent variables included in the model there is a critical 

t-value. For a covariant to be significant in the model the associated t-value has to be 

greater than the critical t-value. 

 F-test 

We use F-test that is a statistical test to controlling jointly for the independent variables 

in the model. This means testing the explanatory power of the covariant simultaneously. 

Mathematically it can be described as follows: 

𝐹 =
∑(�̂�𝐽−�̅�)

2
𝐾⁄

∑𝑒𝑖
2 (𝑛−𝑘−1)⁄

 𝑤ℎ𝑒𝑟𝑒,𝐻0: 𝛽1 = 𝛽2 = ⋯ = 𝛽𝑛 = 0.                                           (8) 

In order for a model to describe the relation between the dependent and independent 

variable the null hypothesis should be rejected. This is true when the F value is greater 

than F-critic, which follow an f distribution function for a given numerator and 

denominator degrees of freedom.  
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10 Results   

The table below summarize the regression output for each model. Even though, Model 3 

which is a semi-log model has the lowest R Square value. It is the most reliable model for 

describing DSR compared to Model 1 and 2, given the residual distribution (see Section 

10.2).   

Table 5 Models result summary 

Model R R Square Adjusted R Square2 Std. Error of the Estimate 

1 .908 .825 .824 .056 

2 .892 .796 .796 .060 

3 .844 .713 .713 .202 

2 Adjusted R Square show the goodness of fit between our observed and predicted dependent variable. The 
difference to R Square is that Adjusted R Square increase is not correlated with the number of predicators.   

  

 Coefficient Estimation  

Comparing the estimated coefficients against the expected signs, several expectations are 

not fulfilled (see Table 6).  

In Model 1, HH_Number_Of_Cars, HH_Children_0_5, HH_Children_6_11 are statistically 

insignificant. Reg-Arbetsgivare is statistically significant however,  the estimated 

coefficient signs do not match the excepted sign. Model 2 show no insignificant covariate. 

HH_Number_Of_Cars estimated coefficient sign match the expected sign, HH_Children_0_5, 

HH_Children_6_11 and HH_Children_12_15 are not included. Finally, Model 3 which is 

Model 2 with log-transformed dependent variable results in, expected signs matching the 

estimated coefficients. The employer covariate Reg-Arbetsgivare estimated coefficient 

shows a positive sign in all three models. It can be noted that individuals who runs 

companies tends to have higher DSR than individuals who do not. Additionally, 

HH_Surplus_from_Capital estimated coefficient is significant and does not match the 

expected sign in all models however, it is the only insignificant covariate in Model 3. 
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 Furthermore, in terms of significance and expected signs it can be noted that HH_Income, 

Avg_Age_18_80, Amortering, HH_Composition and Property_Type  are fairly consistent 

throughout all models. The fact that amortization is a term in the expression of the DSR; 

render the observation self-explanatory on the one hand. On the other hand, 

Avg_Age_18_80 and HH_Income are significant in all three models suggesting that there is 

correlation between the DSR and these covariates. Whether Avg_Age_18_80 and 

HH_Income are a causality of DSR distribution will be discussed further in the discussion 

(see Section 11). For complete coefficient estimation output, (see Appendix 14.2).  

Table 6 Covariates coefficient signs and their respective expected signs 

 

 

 

Covariant Expected sign Model 1 Model 2 Model 3 

HH_Size - - Not included Not included 

HH_Composition - - - - 

Property_Type - - - - 

HH_Deficit_From_Capital* + - + + 

HH_Surplus_from_Capital* - + + 0 

Date_Moved_In* + - - - 

HH_Estimated_Size_of_Mortgage + + Not included Not included 

HH_Net_Income - - - - 

HH_Income - - - - 

Avg_Age_18_80 - - - - 

HH_Children_0_5* + - Not included Not included 

HH_Children_6_11 + + Not included Not included 

HH_Children_12_15 + + Not include Not included 

Reg_Arbetsgivare - + + + 

Number_of_Cars* - + - - 

Kommun -/+ 0 + + 

Amortering + + + + 

Dummy_children + Not included + + 

 *Estimated coefficient sign does not match expected sign in one or several models. 
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In terms of collinearity it can be noted that HH_size has a VIF of above 5, thus indicating 

multicollinearity. There are different thumb-rules of the threshold value of VIF by both 

academics and practitioners. Salmerón et al. (2018) confirms that a VIF higher than 10 

correspond to an eigenvalue less than 0.1 which indicate multicollinearity. Collinearity 

diagnostics of Model 1 shows high VIF value for two variables 

HH_Estimated_Size_of_Mortgage and HH_size. By removing these covariates in Model 2, all 

remaining predicators have moderate VIF values. The removed variables have some 

correlation within their respective vectors. HH_Estimated_Size_of_Mortgage have a 

correlation of -0.56 with HH_deficit of capital, -0.49 with HH_income and -0.39 with 

amortization. HH_size have a correlation of 0.64 with HH composition and around 0.54 for 

all three children variables. 

 Heteroskedasticity 

In Model 2 and 3 HH_size is removed, resolving the problem of multicollinearity noted in 

Model 1. For the linear regression to be BLUE, precondition of homoskedasticity have to 

be fulfilled as stated previously (see Section 9.4) thus, Model 1 and 2 show problem of 

heteroskedasticity. 

 
Figure 7 Scatter plot Model 1 

 

Model 3’s dependent variable is semi-log transformed. By doing so, it can be noted from 

the scatter plot that the heterogeneity of the residual distribution has been reduced. Note 
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that Model 1 and 2 have virtually similar residual distribution3. Nevertheless, the scatter 

of Model 3 in Figure 8  shows an upward deviation in higher DSR values. This entails that 

the Model 3 is more uncertain in the prediction of higher DSR compared to lower. 

 

 
Figure 8  scatter plot  Model 3  

 Stress Tests 

In the stress tests, we substitute  the current average one-year mortgage rate (February 

2019; SEB, Handelsbanken, Nordea and Swedbank) by the lower bound of the most likely 

mortgage rate computed in a Monte-Carlo simulation (see Section 7.2). The average of the 

current one-year ARM is 1.55%. After substituting the mortgage rate, a new DSR is 

computed and the initial DSR is subtracted, resulting in Delta_DSR_dis and Delta_DSRdis+1, 

which is the increment of debt-service for each HH after the medium stress test and max 

stress test. (see Table 4).  

  

                                                      

3 Scatter plot for Model 2 is available upon request to the authors. 
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Table 7 Average DSR increase in medium and max stress test 

Amortization level 0% 2% 3% 

Average Delta_DSR_dis 2.68% 2.50% 7.69% 

Average Delta_DSRdis+1 5.83% 5.42% 16.69% 

       

In Table 7 average Delta_DSRdis+1 increase is roughly the double of previous increase. In 

relative terms the DSR increases a little over 100% on average when interest rates 

increase from distressed to distressed plus one standard deviation. 

If a given HH amortize one or two percent, the increase is relatively similar. However, HHs 

that are affected by the newest amortization requirement which entails an additional one 

percent amortization; if LTI (loan to income) is greater than 4.5, have significantly larger 

increase. In relative terms, HHs that amortize three percent have on average 300% higher 

DSR compared to others. 

The second covariate is the Average_Age_Of_HH, given the high explanatory power in the 

regression analysis. In Model 3 Average_Age_Of_HH has a coefficient estimates of -0.006, 

meaning the DSR decreases by 0.6% for each incremental unit in the predicator.         

As can be seen from Figure 9 below, the highest expected increase is in the younger 

average age HHs. The distribution is skewed to the left, indicating higher increases in the 

younger population .  
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Figure 9  DSR increase distribution by average age 

 

The DSR increase culminate in age group 35 followed by a decreasing trend (se Section 

11 for further analysis). This trend is in line with the Model 3 coefficient estimation, 

increase in age entails decrease in DSR. The amplitude of the increase distribution for the 

max stress scenario test is almost double the medium stress scenario. In absolute terms 

this entails an increase around four percent in DSR for each one percent increase in 

mortgage rate. In contrast to the increase in DSR by amortization-level, it can be noted 

that the increase between the medium and max stress scenario test is roughly 100%. 
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11 Discussion  

There are three major findings from our results. The first one is the age and how this 

variable explains the DSR. The Second is the mosaic families and how these clusters 

properties match the covariates of the regression analysis. Finally, income and how it 

affects the DSR and its importance in macroeconomics.  

The regression analysis showed Amortization and Avg_Age_18_80 have the highest t-

values (see Section 10.1). Given that amortization is included in the formula for the DSR, 

this may not be a surprise. Additionally, the average age of the HH is an interesting result. 

This means that age is a crucial factor for the HH’s financial situation, if a crisis occurs.  

So, which age groups are the most vulnerable ones? Our results show that the most 

vulnerable age group towards a mortgage rate shock is in their early 30s (11% DSR 

increase), late 30s (10,5% DSR increase) and early 50s (8% DSR increase). One theoretical 

explanation why people in their early 30s are exposed is that it is usually in this age most 

of the people need to find an own place to live. Individuals in their 30s do not usually have 

high income, especially not during the first property purchase. One factor that is hard to 

explain and is not included in our calculations is that people in their younger age could 

probably get some financial support from their parents. This data is unpublic and hard to 

come by but could be a theoretical explanation to the high DSR levels for people in their 

30s. Note, that this is the average age and therefore in theory the ones that are exposed, 

the younger ones, could in some cases only have one head of HH that have an income. For 

example, one of the HH’s head is working full time and the other one is 25, studying full 

time without a salary. The average age will still be 30 but there is only one income in a 

dual HH. This is probably more of a problem for the younger generations, given that most 

still are in school and have none or very little income.  

Little income can be a problem, especially in a city like Stockholm. Since this paper have 

focused on Stockholm, it is important that house prices have skyrocketed during the last 

20 years which makes it even more difficult for the younger people to enter the housing 

market. Due to higher prices, people must take higher loans and thereby expose 

themselves to higher risk. That could be an explanation why people in their early life are 

much more vulnerable to sudden mortgage rate increases. As earlier stated, the result is 

people in their early and late 30s have the highest increase in the DSR. That does not 
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necessary mean that these ages are the most vulnerable to default or enter financial 

distress. To take that conclusion, we must investigate the total DSR and look at the highest 

values since they reflect the highest risk. Still, it is interesting to see which age groups 

have the highest difference in DSR between normal mortgage rates and the stressed ones. 

The result shows one outstanding peak above the trend line for people who are 52 years 

old. Figure 9 shows that the category for 52 years has increased their DSR by 5.9% 

compared to the unstressed scenario. This value is lower than the values for the people in 

their 30s and is a bit more difficult to explain. One explanation could be that people 

usually have more experience, the older they get the higher their salary is. People with 

higher income can afford higher loans and are more resistant against chocks (more about 

this later in this chapter).  

Looking at Figure 9 (see Section 10.4) the tendency of the graph Shows that the 

vulnerability against interest rate shocks increases with age to peak, around the age group 

in early and late 30s. One interesting finding is that people in their early 20s have similar 

values as the ones that have retired, from 65 and above. This could be due to low debts. 

Usually, the lower the debt the lower is the interest payment. A probable explanation 

could be that people in their early 20s do not own their own apartment. 

Financeinspektionen (2018) it is more common that young people live in tenant HHs, 

especially in the larger cities where the prices are in general higher than the rest of 

Sweden. The same could be for older people, due to lower income after retirement it could 

more affordable to live in a tenant owned condominium. Another case for the older people 

could be that they have already payed off the loan on their apartments and therefore, do 

not have so high amortization and interest payments. 

Since housing prices have increased dramatically in Stockholm for the past 20 years, it 

may take longer time for younger people to enter the housing market in Stockholm than 

before and therefore the lower debts. A report from the Swedish finance authorities show 

that people between 18 – 30 years stand for 18% of the total mortgage loans in Stockholm 

(Finansinspektionen, 2018). At the same time, their report shows that people above 65 

years have only 10% of the total mortgage loans in Stockholm. The report shows that 

people between 18 – 30 years have the lowest amount of loans in general, in to owning 

condominiums with the lowest market value on average. This is where people 65 and 
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above differ. Individuals above 65 houses values are only a little bit under the highest 

group which is the 31 – 50 years old. So, the most likely explanation should be that, older 

people have in general payed of their debt while younger generations have not. 

 

 

To summarize Figure 9, the highest change in DSR due to increased mortgage rate is 31 – 

52 years. This means that, if the interest rates and mortgage rates increase by one to two 

percent in the future these are the groups that will lose most of their disposable income. 

With lower disposable income, they lose some of their purchasing power, which is in 

general an unwanted effect for the macroeconomic climate in Sweden. A worst-case 

scenario could be a beginning to a financial crisis.  

Looking at the Mosaic families, we can see that some families runs higher risk to enter 

financial distress than others based on their DSR values.  

Running highest risk, is defined by the highest change/increase in the DSR. Since higher 

DSR results in lower disposable income, there is higher chance to enter financial distress.  

From our result we can see in Figure 10 that Mosaic family A04, D15, E17 and E18 are the 

ones with the highest DSR increase both stress scenarios. The dark blue stacks show the 

result from medium stress scenario where the mortgage rate is set at 2.5% and the light 
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blue stacks shows max stress scenario with a mortgage rate of 3.5%. See Table 8 below, 

for a short summary of each Mosaic family. 

Table 8 Summarize of each Mosaic family that have critically high DSR values 

The family A04 is called Bolibompa and nybygge. 

This family is best summarized as young families 

with children, high income and high loans in villas. 

The age group fits well in to the results from Figure 

9.  It is at these ages 36 – 45 our result table shows 

the most compact number of peaks in the DSR 

increase. The family also has children which we 

could see from our regression analysis is booth an 

increasing and decreasing factor. Their income is 

high and it is a married HH. This type of families 

represents around 1.34% of Sweden’s total 

population, so it is not the most common type of 

HH. 

 

The D15 Mosaic family can be summarized as 

established students with low incomes but high 

educational level in big cities. Looking at the DSR 

increase by age in Figure 9 this group have not yet 

purchased a house or recently purchased their first 

one. One might think that only because this group 

has tenancy as their main HH type they may not 

have mortgage loans. The case is that the majority 

in this Mosaic family has tenancy as HH type, but 

there are still people that have bought an 

apartment within the group and they are the one 

running risk to enter financial distress due to 

mortgage rate increase. 

 

The E17 Mosaic family can be summarized as 

middle-age families with god incomes in villa 

neighborhoods. This type of family is very similar 

to the A04, but the biggest differences are in 

wealth. The E17 have lower incomes both from 

salaries and income from dividends and interest 

rates etc. 

 

The E18 Mosaic family can be summarized as 

young average income families with children in 

villas either in small communities or rural areas. 

The main difference is in the income, E18 have 

lower than both A04 and E17. This family is also 

more likely to live outside the cities where the HH 

prices are a little bit lower than in the city. 
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Table 9 presenting each Mosaic family and their variables 

Mosaic 

code 

Average age 

in Years 

Income (T SEK) 

 

HH 

composition 

HH type Children 

Yes/No 

A04 36 - 45 750 – 999 Married Villa Yes 

D15 26 - 35 0 - 149 Single Tenancy No 

E17 36 - 45 750 - 999 Married Villa Yes 

E18 36 - 45 500 - 750 Partner Villa Yes 

 

In Table 9, are the four Mosaic families with the highest DSR increase. Much of the 

information presented is applicable on the theories mentioned before in this section. The 

people in their late 20s and early 30s have low incomes and do not have children. This 

category may already have low disposable income before the stress tests and do not 

therefore have any money over. Meaning, they are impacted from higher mortgage rates. 

The next category, people in their late 30s are almost the same except HH composition 

and income may vary a bit. The Mosaic family that runs highest risk is the A04, having 

over 12% increase in DSR when stressed. Number of children reduces of course the 

disposable income, which could be one of the reasons why just these Mosaic families run 

higher risk entering financial distress than others. however, as mentioned before the DSR 

values are the differences between stressed scenarios and the unstressed scenario. 

Mosaic family A04, E17 and E18 have stable income, so they may therefore afford higher 

DSR levels. The HHs that runs the highest chance of entering financial distress are those 

who cannot afford any additional expenditures and cost since their DSR are too high.  
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Figure 11  Shows DSR increase by HH income 

Figure 11 shows the DSR increases by HH income. The dark blue color illustrates the 

average increase in DSR during the first level of stress scenario (2.5%) and the light blue 

shows the second level of stress scenario (3.5%). The conclusion is the higher the income 

the more resistance they are against mortgage rate increases. Which could sound trivial 

but explains why Mosaic families with high income and high increases in DSR could still 

afford the increase and would probably afford even higher. However, people with low 

incomes run a higher risk and are less resistant against mortgage rates shocks. Usually in 

a city there are more poor people than rich if looking at income distribution. An exposed 

majority could lead to national problems and financial crisis. 

As mentioned in the Literature review (see Section 6), a similar study was made in Italy. 

The result shows that income shocks have a greater impact on the DSR distribution than 

interest rate shocks. Which is in line with our findings. Most of the families that got high 

DSRs also have good and stabile incomes. Figure 11 however, shows that income affects 

the low-income group’s DSR. The gaps between the groups in DSR are greater in Figure 

11 than in Figure 9. This may show that income shocks affect the DSR more than interest 

rate shocks.  

As we can se in section 8, 75% of Stockholms population have 2% as amortization. This 

as explained earlier in section 5 gives lower DSR since the DSR is dependent on the 

monthly amortization payments. The data also shows that 50% of the population that 
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amortizes is between the age of 30 – 50 years. Given that our result also showed that these 

groups have highest increase in the DSR makes them even more vulnerable to future 

mortgage rate increases.  

Some countries plan on implementing a limit for HHs total DSR. As mentioned in the 

purpose chapter earlier South Korea is one of those countries. South Korea has big issues 

with high loans and it has been increasing during the last years (BIS, 2017). Therefore, 

the government of South Korea has planned on implementing a DSR limit of 40% 

(Riksbanken, 2015).  

Looking at the results from the calculations made when calculating the DSR for Stockholm, 

people in general do not exceed the limit of 40% in DSR. Does this mean that Sweden and 

especially Stockholm does not need any further debt restrictions?  

BIS investigated HHs debt after the recent financial crisis. In their report they have 

divided countries debt to GDP values after 4 categories: high and rising, high and flat, low 

and rising as well as low and flat. Sweden and South Korea are both in the high and rising 

category meaning, since the financial crisis in 2008. The two countries have had high and 

increasing debts by GDP. But there is a difference between the two countries when it 

comes to the value. Sweden’s debt by GDP has increased to around 80% while South Korea 

has increase to around 90% (BIS, 2017). Both countries have an increasing slope since 

the crisis and no flatting tendencies. The only countries that got higher slopes and values 

in the report are Australia and Switzerland. To answer the question, does Sweden need 

any further debt restrictions? It could be a good idea but not a guarantee to avoid a future 

crisis. Sweden is in many levels similar to South Korea, but South Korea have in the 

category debts to GDP higher values than Sweden. Maybe in some years Sweden will be 

at the same levels as South Korea and if it occurs, then implementing DSR restriction may 

be appropriate.  

Looking at the historical development of the DSR in Sweden and trying to specify a 

threshold for when a crisis will occur is difficult. Since 2000 there has been an exponential 

increase in the DSR for the total population in Sweden, meaning that people take bigger 

loans. The curve for the total DSR is roughly negatively correlated to the interest rate 

development in Sweden (see Appendix A1).  During the financial crisis in 2008, which is 

the last crisis Sweden had the DSR was at 11.5%. After the crisis the DSR decreased during 
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a short period of time then later in 2012 the DSR level was at 11.5% again, the same as 

during the peak of the crisis. Given this, it could be difficult to give a certain threshold for 

what the maximum DSR limit. The reason why it may look like this could be due to the 

small impact from the global crisis in Sweden. Sweden managed the global crisis relatively 

well and it could probably have been much worse. If the global crisis would have affected 

Sweden greater, the DSR values may have been different and could be used better as a 

threshold for future crisis.   
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12 Conclusion 

This article examines how the economic conditions for the HHs in Stockholm looks when 

it is under distress by looking at the increase in the DSR, after simulating an interest rate 

increase. The higher the DSR increase for a HH the more distressed it is. We also answer 

what type of socioeconomic background the most exposed family have based on the 

Insightone Mosaic family classifications and covariates with highest significance. 

However, there are some HHs that are more vulnerable than others. Our findings show 

that there are two major factors that explain the variations in DSR the most, these are age 

and income. When it comes to which type of socioeconomic background the most exposed 

family has, the results point that people with low incomes buying their first apartment at 

a young age are the most vulnerable. This group of people runs the highest risk to enter 

financial distress due to mortgage rate increases. In theory this could be anyone in any 

age that have low income and buys an apartment in today’s market but mostly, the people 

that buys their first apartment are young. Our data shows however, that the groups of 

people that have the lowest incomes are the people in ages between 26 – 35 years. This 

category is most likely purchasing its first apartment. Looking at Insightone’s mosaic 

families, we note four Mosaic groups/families that have outstandingly high increase in the 

DSR. These families can be summarized as young families, mostly in their 30s with good 

incomes. Except one of the families, that is a bit younger and has lower income. All the 

four families have a DSR increase higher than 10%. The family with low income is 

described as established students with low incomes but high educational level in big 

cities. Based on our findings this is the family type that runs the highest chance of entering 

financial distress due to a mortgage rate increase. Looking at a macroeconomic 

perspective higher DSR gives in general lower purchasing power, which could lead to a 

recession.  

In this paper we investigate how the DSR is affected by the mortgage rate. Further work 

could be to investigate how much the income affects the DSR increase in Stockholm. This 

has been investigated in other countries but not yet for Stockholm. It would be interesting 

to compare the effects from the income shock and the interest rate shock and see which 

of the two has the most driving force in Stockholm. If the data is available; this could be 
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interesting for the whole kingdom of Sweden, comparing cities and investigate what 

attributes they have in common and what differences they have.  
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14 Appendix  

 Early Warning Indicators 

 

Country  Credit to-GDP gap Debt service ratio (DSR)4 HH DSR Cross-border claims to GDP 

Australia -8.1 1.0 1.0 21.3 

Brazil -6.4 -0.9 …5 0.5 

Canada 9.6 2.9 0.7 33.1 

Central and Eastern Europe -12.5 -1.9 …5 11.4 

China 16.7 5.1 … -27.9 

Finland -5.2 0.9 0.8 -22.4 

France 4.0 1.6 0.5 2.7 

Germany -2.1 -1.6 -1.9 6.9 

Hong Kong SAR 30.7 6.9 …5 -12.3 

India -7.8 0.5 …5 -30.6 

Indonesia 6.9 0.5 …5 -10.9 

Italy -18.0 -1.2 0.0 -10.8 

Japan 7.6 -1.8 -1.0 20.5 

Korea -1.3 0.1 1.7 -13.9 

Malaysia 4.0 0.4 …5 -1.6 

Mexico 6.2 1.1 …5  17.9 

Norway -1.0 -0.3 1.1 34.4 

Russia -4.6 1.8 1.8 -24.9 

South Africa -2.2 0.0 -0.3 22.1 

Spain -50.7 -3.6 -1.6 -19.5 

Sweden -11.2 -0.4 1.1 -1.9 

Switzerland 10.0 0.7 … 7.5 

Thailand 6.7 -0.6 2.8 -16.6 

Turkey 5.4 6.1 …5 -1.2 

United Kingdom -17.7 -1.3 -0.8 0.6 

United States -6.9 -1.1 -1.5 -15.2 

Legend 

Credit/GDP gap>9 DSR>1.8 DSR>1.4 XB claims>34 

4<Credit/GDP gap<9 0.1<DSR<1.8 0.6<DSR<1.4 18<XB claims<34 

 

                                                      

4Debt service ratio is the ratio of debt service divided by the disposable income (see Section 9.2). 
5 n/a. 
This table show EWI for stress in the banking system by country. 
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 Regression Output 

Model 1 Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig 

 B St. Error B   

(Constant) 7.035 -.056  125.152 .000 

Avg_Age_18_80 -.001 .000 -.098 -34.132 .000 

Reg_Arbetsgivare .017 .003 .014 5.530 .000 

Date_Moved_In -5.245E-10 .000 -.502 -
123.971 

.000 

HH_Composition -.016 .001 -.056 -12.867 .000 

HH_size -.002 .001 -0.19 -3.095 .002 

Property_type -.002 .000 -.013 -4.396 .000 

HH_Income .016 .000 -.310 -69.796 .000 

HH_Deficit_From_Capital .004 .000 .075 17.633 .000 

HH_Surplus_From_Capital .001 .000 .019 5.761 .000 

HH_Number_Of_Cars* .001 .001 -.004 1.405 .160 

Kommun .000 .000 .014 5.432 .000 

HH_Net_Income -1.254E-9 .000 -0.20 -8.166 .000 

Amortering 19.813 .104 .868 190.389 .000 

HH_Estimated_Size_of_Mortgage 3.109E-8 .000 .391 69.396 .000 

HH_Children_0_56* -.001 .001 -.003 -.843 .399 

HH_Children_6_11* .000 .001 .000 -.124 .902 

HH_Children_12_15 .007 .002 .015 4.691 .000 

Model 2      

(Constant) 8.133 .058  140.489 .000 

                                                      

 This table show estimated coefficients by OLS regressions of Model 1,2 and 3. Unstandardized coefficients 
are the original non transformed variables used in the regression. Standardized coefficients are estimations 
of normalized unitless independent variables. Sig show the probability value to reject the null hypothesis 
e.g. the coefficient is statistically insignificant at 5% level, if Sig.>.05. * insignificant at 5% level. 
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Avg_Age_18_80 -.001 .000 -.142 -48.279 .000 

Reg_Arbetsgivare .014* .003 .011 4.256 .000 

Date_Moved_In -6.087E-10 .000 -.582 -
139.961 

.000 

HH_Composition -.019 .001 -.068 -18.884 .000 

Property_type -.004 .000 -.026 -8.205 .000 

HH_Income -.009 .000 -.167 -39.416 .000 

HH_Deficit_From_Capital .013 .000 .240 63.579 .000 

HH_Surplus_From_Capital .002 .000 .042 12.142 .000 

HH_Number_Of_Cars* -.001 .001 -.009 -2.662 .008 

Kommun .001 .000 .024 8.730 .000 

HH_Net_Income -9.211E-10 .000 -.015 -5.567 .000 

Amortering 22.554 .103 .988 219.030 .000 

dummy_children .022 .001 .072 22.573 .000 

Model 3      

(Constant) 8.184 .193  42.361 .000 

Avg_Age_18_80 -.006 .000 -.258 -74.065 .000 

Reg_Arbetsgivare .044 .011 .011 3.991 .000 

Date_Moved_In -7.013E-10 .000 -.239 -48.323 .000 

HH_Composition -.057 .003 -.072 -16.931 .000 

Property_type -.011 .001 -.029 -7.598 .000 

HH_Income -.024 .001 -.159 -31.649 .000 

HH_Deficit_From_Capital .055 .001 .358 79.746 .000 

HH_Surplus_From_Capital .000* .001 .001 .311 .000 

HH_Number_Of_Cars* -.004 .002 -.009 -2.304 .008 

Kommun .002 .000 .039 12.182 .000 

HH_Net_Income -1.817E-8 .000 -.105 -32.907  

Amortering 38.611 .344 .602 112.347  

dummy_children .072 .003 .084 22.188  
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 Collinearity Statistics 

Coefficient Collinearity Statistics (VIF) 

 Model 1 Model 2 Model 3 

Avg_Age_18_80 1.374 1.246 1.246 

Reg_Arbetsgivare 1.008 1.007 1.007 

Date_Moved_In 2.754 2.505 2.505 

HH_Composition 3.214 1.857 1.857 

HH_size 6.279   

Property_type 1.498 1.468 1.468 

HH_Income 3.313 2.586 2.586 

HH_Deficit_From_Capital 3.031 2.068 2.068 

HH_Surplus_From_Capital 1.774 1.755 1.755 

HH_Number_Of_Cars 1.561 1.525 1.525 

HH_Children_0_5 1.797   

HH_Children_6_11 1.640   

HH_Children_12_15 1.668   

Kommun 1.070 1.066 1.066 

HH_Net_Income 1.041 1.040 1.040 

Amortering 3.498 2.949 2.949 

HH_Estimated_Size_of_Mortgage 5.331   

Dummy_Children7  1.460 1.460 

 

 

  

                                                      

This table show the variance inflation factor value for each independent variable, in all models. HH_size and 
HH_Estimated_Size_of_Mortgage show high VIF values in Model 1, they are removed in Model 2 and 3. 
HH_Children_0_5,  HH_Children_6_11 and HH_Children_12_15 are substituted by Dummy_Children, in Model 2 
and 3.  
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