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Abstract 
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overall economy. The second requirement aimed to further regulate household indebtedness and was 

expected to lower housing prices, which it received criticism for. The report is limited to the 

development of house prices for single-family houses and tenant-owned apartments between 

December 2013 and February 2019.  

 

The primary findings of this report are that the amortization requirements have resulted in decreased 

expected returns. Consistent with previous literature, the introduction of macroprudential policies 

reduced the price growth for existing tenant-owned apartments and decreased the housing prices of 

single-family houses and newly produced homes. The amortization requirements accomplished the 

Financial Supervisory Authority’s aim of reducing household indebtedness, but increased the average 

loan-to-value ratios for households. Lastly, it has become increasingly difficult for younger households 

to finance their housing purchase due to increased monthly payments and thereby failing to pass the 

left-to-live-on computations created by lenders. At the same time, the rental housing market remains 

limited.  
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Sammanfattning 
Syftet med denna studie är att undersöka hur amorteringskraven som infördes under 2016 and 2018, 

påverkade bostadspriserna i Stockholms län. Genom att tillämpa en eventstudie och en 

regressionsanalys försöker denna studie förklara hur regleringarna har påverkat priserna för småhus 

jämfört med bostadsrätter, om påverkan på priserna skilde sig mellan bostadsrätter av olika storlekar 

och om påverkan skilde sig mellan befintligt bestånd och nyproducerade bostäder. Motivationen 

bakom amorteringskraven var att reglera och minska hushållens skulder, eftersom de gjorde hushållen 

sårbara för ekonomiska störningar. Det andra amorteringskravet förväntades även sänka 

bostadspriserna och mottog därför en del kritik. Denna rapport är begränsad till utvecklingen av 

småhus- och bostadsrättspriser mellan december 2013 och februari 2019. 

 

De huvudsakliga slutsatserna i denna rapport är att amorteringskraven har minskat förväntade vinster. 

I tidigare litteratur har makroekonomiska regleringar minskat prisökningen, vilket också är resultatet 

för denna studie. För småhus och nyproducerade bostäder minskade också priserna jämfört med 

föregående period. Amorteringskraven har uppnått Finansinspektionens mål om att minska hushållens 

skulder men har samtidigt ökat skuldkvoten bland hushåll. Avslutningsvis har det blivit svårare för 

unga hushåll att finansiera sitt bostadsköp då amorteringskraven ökar månadsbetalningarna och gör att 

de inte klarar av kvar-att-leva-på-kalkylerna hos bankerna. Samtidigt är hyresmarknaden är 

svåråtkomlig och begränsar därmed bostadsalternativen på marknaden. 
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1  INTRODUCTION 
 

The housing prices in Stockholm have been rising for over two decades with the exception of the 

financial crisis in 2007 – 2008 and other fluctuations (Svensk Mäklarstatistik, 2019). The increase in 

housing prices has coincided with the rise in household indebtedness, which raises concern regarding 

the financial stability of Swedish households and how to regulate it. One way, in which the Swedish 

Financial Supervisory Authority (FSA) has attempted regulated household indebtedness, was by 

introducing a mortgage cap in 2010, followed by mortgage amortization requirements in 2016 and 

2018 (Hull, 2017). 

 

In contrast to other countries, Swedish mortgages do not require full amortization, implicating that all 

Swedish mortgages do not require a full pay-back of the loan on a specific due date. Instead, the house 

or apartments remains as the security for the loan. The borrower and the lender agree on amortization 

rates, given that the agreement follows the amortization requirement regulations (Hull, 2017). 

Mortgages constitute 83 percent of Sweden’s GDP, which makes households and the Swedish 

economy venerable to financial shocks (FSA, 2018). By enforcing stricter requirements, the FSA 

aimed to reduce household indebtedness and the demand for housing (Hull, 2017). To ensure that the 

desired effect was accomplished, the FSA revised the enforced requirements and continuously follows 

the development of household indebtedness (FSA, 2018). 

 

To this date, the FSA has introduced three mortgage restrictions, with the aim to lower household 

indebtedness. These restrictions have been found to lower the growth of household indebtedness and 

has increased the need for co-borrowing for young adults in their purchase of homes. Mortgages are a 

large part of the household income-debt ratio and because of the steady increase in housing prices, 

previous literature has suggested the presence of a potential bubble in the Swedish housing market 

(Asal, 2018a). Previous studies have also investigated the determinants of house prices and suggest 

that specific events are likely to affect house prices to a certain extent (Asal, 2018b). There are several 

studies that investigate the effect of macroprudential policies on housing prices, for example, Jung and 

Lee (2017), who are using an event study to investigate the relationship. Ozge and Olmtead-Rumsey 

(2018) found that policies, specifically intended to limit house price appreciation, seem to be especially 

effective in economies where bank finance is important. According to the FSAs financial report of 

2018, the FSA intended to lower Swedish household indebtedness but not necessarily to lowering  



 
 

2 

housing prices. This is partially counterintuitive, which is why the topic is interesting to investigate 

further.  

 

1.1 AIM AND RESEARCH QUESTIONS 

 

The aim of this study is to investigate how the amortization requirements have affected the housing 

prices in Stockholm county. Furthermore, how have the regulations affected apartment versus house 

prices? Have the regulations affected apartments of various sizes and price classes differently? Lastly, 

how have these regulations affected housing prices for existing housing compared to newly produced 

housing? This report will attempt to answer these questions and provide a discussion that will aim to 

motivate further research within the subject. 

 

1.2 METHODOLOGY 
 

In this report, an event study is used to evaluate if the housing prices are affected by the recent 

amortization requirements. The process before, during and after the enforcement of the amortization 

requirements were introduced, will be analyzed. In addition to an event study, this report will provide 

results from a regression analysis, where statistical results will provide possible insight into how the 

independent variables affect the house prices. The multivariate regression analysis will include 

independent variables such as inflation, GDP, incomes, unemployment rate, etc (external factors prone 

to cause disturbances on the housing market). 

 

1.3 LIMITATIONS 

 

The primary focus of this report is to investigate how the amortization requirements of 2016 and 2018 

affect housing prices. This subject stretches beyond the amortization requirements, which is why the 

report will only briefly explain related policies and effects, but not include them in the event study nor 

the regression analysis. Related subjects that will not be at the focus of this report include the mortgage 

cap, the housing price bubble, the rental housing market, and other governmental policies. The report 

will only focus on single-family houses and tenant-owned apartments, due to the fact that 

condominiums have an insignificant role in the housing market and rental apartments are not subject 

to mortgages, nor the amortization requirements. 
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2 THEORETICAL BACKGROUND 
 

The aim of this chapter is to explain the background regarding amortization requirements and 

governmental policies. First, a literature review, discussing previous research within the subject will 

be outlined. Second, the housing market will be explained to provide insight into the current housing 

situation followed by a section explaining the drivers of housing prices. The preceding section explains 

the current amortization requirements and how to apply them. Lastly, price theory and Prospect Theory 

within the subject of behavioral finance is explained. 

 

2.1 LITERATURE REVIEW 
 
Mortgages are a large component of household indebtedness, which is why mortgage regulations have 

been enforced to control it. There are a few studies that focus on governmental policies that indirectly 

regulate housing prices, for example, Jung and Lee (2017). Other studies propose that the presence of 

a bubble is the reason behind housing price fluctuations, including Asal (2018a). Asal (2018b) 

investigated long-run drivers and short-run term dynamics of house prices. The results from Asal’s 

study indicated that house prices would increase by 1.04 percent in the long run, for every one percent 

increase in real disposable income. The results also show that the growth of real house prices is affected 

by growth in mortgage credit, disposable income, and real after-tax mortgage interest rates in the short 

run, while the effective exchange rate is the most significant determinant of house price appreciation. 

 

Macroprudential policies are normally introduced with the objective of reducing systematic risk, that 

may arise from excessive financial procyclicality and other cross-sectional factors. The difficulty with 

assessing macroprudential policies is to evaluate if the policy itself or other financial factors had a 

material impact on house prices (Bruno, 2017). There are many forms of macroprudential policies, 

among them are credit-related, liquidity-related, capital related and more. The policy chosen to be 

enforced depends on the country and Cerutti et al. (2017) found that macroprudential policies are used 

more frequently in emerging economies. Additionally, borrower-based policies are used more 

frequently in advanced countries. The researchers also find that macroprudential policies can have an 

impact on the growth in house prices. Brono et al. (2017) completed a panel regression analysis, in 

which they found that tightening monetary policies at the same time as tightening macroprudential 

policy is more effective than loosening monetary policy at the same time as tightening macroprudential 

policies when the objective is to reduce credit growth. 
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Lim et al. (2011) found that caps on the loan-to-value ratio, caps on the debt-to-income ratios, ceilings 

on credit or credit growth, among others, were instruments that may help dampen procyclicality. 

According to the researcher’s survey responses, country authorities indicate that macroprudential 

instruments are less blunt than monetary tools and are more flexible compared to most fiscal tools. 

Additionally, it is common to use a combination of several instrument to address the same risk, for 

example, caps on loan-to-value (LTV) and debt-to-income (DTI). Caps on LTV and DTI are 

instruments aimed at credit growth and are adjusted more frequently than other policies. Enforcement 

of these instruments are implemented on a trial an error basis, which may explain the frequent 

adjustment (Lim et al., 2011). 

 

Previous studies have also investigated the determinants of house prices and some research suggest 

that different events are likely to affect the house prices to a certain extent (Asal, 2018b). There are 

some studies that investigate the effect of macroprudential policies on housing prices, for example, 

Jung and Lee (2017), whom are using an event study to show the relationship between macroprudential 

policies and housing prices in Korea. The researchers investigate how effective macroprudential 

policies are. Ozge and Olmtead-Rumsey (2018) found that policies specifically intended to limit house 

price appreciation seem to be most effective in economies where bank finance is important. Even 

though the Swedish FSA intended to lower Swedish household indebtedness, they have not necessarily 

aimed at lowering housing prices before the enforcement of the second amortization requirement in 

2018. 

 

In 2017, two students from KTH investigated the first amortization requirement and how it affected 

housing prices and household indebtedness in Sweden for their Bachelor thesis. By performing a 

simple linear regression analysis using ordinary least squares (OLS) and conducting interviews, the 

researchers were able to conclude that the first amortization requirement motivated households to buy 

less expensive housing in order to avoid the amortization requirement. The researchers were able to 

conclude, from the interviews, that insecurity spreads among households when the new requirement 

was enforced. According the interviewed, households reacted by selling their existing house and 

buying a new house before the enforcement of the amortization requirements, to avoid being subject 

to it. As a result, the supply increased and housing prices lowered slightly (Mabrouk and Mehnaoui, 

2017). 

 

The demand for mortgages is high in a number of countries around the globe, including Sweden. 

Almost half of the homes purchased in the UK, Australia, and Japan, was financed with mortgages, 
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which is why Michio et al. (2019) investigated the area. The researchers construct three logarithmic 

functions that represented mortgage demand, housing demand, and initial loan-value-ratio, and used 

the functions in an ordinary least squares (OLS) regression to compute results. In countries, like the 

UK and Sweden, where the level of debt as a proportion of GDP is high, policy changes are likely to 

influence adjusTable rate mortgages (ARMs) more than fixed rate mortgages (FRMs). These results 

indicate that is challenging to use monetary policy as a financial tool in these markets. The results 

further show that mortgages are important in maintaining the financial stability for the overall economy 

due to the transmission of monetary policy. Just like the Swedish FSA suggests, the researches point 

out that changes in the mortgage market will affect the macroeconomic perspective.   

 

Hull (2017), on the other hand, evaluated Swedish-type mortgages and the suggested amortization 

requirement structure enforced in 2016. By using a quantitative equilibrium model and running policy 

simulations, Hull was able to evaluate contracts that attempted to intensify amortization. Hull was able 

to conclude that intensifying the rate and duration of amortization is largely ineffective when it came 

to reducing indebtedness. Additionally, Hull found that when contracts are fully amortized, there is a 

dampened incentive to lower the indebtedness further below 50 percent. 

 

To summarize, there is research within the subject with both conclusive and inconclusive evidence. 

Previous research suggests that an event study and a regression analysis are relevant and applicable 

methods to use when investigating the Swedish housing market. There is a research gap regarding the 

effect of amortization requirements, as suggested by a number of scientists and institutions mentioned 

in FSA’s report (FSA, 2017b). Therefore, this report aims to investigate how the amortization 

requirements have affected the housing prices in Stockholm county and provide an analysis that aims 

to motivate further research within the subject.   
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2.2 THE HOUSING MARKET IN SWEDEN 
 

In the yearly housing market survey completed in 2018 by Boverket (2019a), 84 of Sweden’s 

municipalities reported that there is a housing shortage in today’s housing market, in spite of a 

relatively high new construction pace. There are a number of reasons for this. First, the population of 

Stockholm has been rising, partially due to the increase in immigration, but also due to increased 

urbanization (Borg, 2018). The solution to the housing shortage during the 1960-1970s was the Million 

Program, which left the housing market saturated at the beginning of the 1990s. During this time, the 

Swedish 1990s banking crisis occurred and slowed down the productivity of the housing market, 

leading to a lag in construction (Englund 2015). 

 

The need for housing is an ongoing, circular and reoccurring issue in the large city regions of Sweden, 

especially in Stockholm (Kopsch and Donner, 2017). The core of housing politics in Sweden is to 

provide everyone with high standard housing (Borg, 2018). This may be one of the reasons why it is 

difficult to find affordable housing within reasonable commuting distance to and from school and 

work. Groups that have reported that they are worried about their own housing situation are young 

adults, students and couples who want to separate. The available housing is either too expensive, does 

not provide suiTable living arrangements or is not located in a suiTable environment. Some literature 

suggests that the occurring situation is not necessarily only consisting of a housing shortage, a lot of 

housing may be disregarded due to the fact that they do not meet the needs of the potential occupants 

(Kopsch and Donner, 2017). Other literature suggests that the high housing prices and limitations in 

the rental housing sector are some of the causes of the housing shortage (Berggren et al., 2017). 

 

The housing shortage is problematic and in need of a solution. A sTable, long-term housing market, 

where the consumer’s demand for housing is met by a housing supply sufficient to cover the demand, 

is the goal for the housing market set by the Swedish government. Because this goal is not met, the 

housing situation qualifies as experiencing a shortage (Boverket, 2019b). According to SCB (2017), 

Stockholm gained 11 643 new citizens in 2017 but, according to Stockholm Stad (2018), only 5162 

homes were ready for move-in the same year. In 2018 the number of newly built housing decreased 

and the same is expected during 2019, according to SCB (2018). At the same time, the number of 

citizens is Stockholm is expected to increase, according to Boverket (2019b). The goal is to build 100 

000 new homes every year nation-wide but to do so, the market needs to understand what the consumer 
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demands in terms of living arrangements. The two most important aspects for consumers are living 

preferences and price (Lundström, 2017). 

 

2.2.1 MACROPRUDENTIAL POLICIES 
 
In recent years, macroprudential policies have been introduced and thereby affected the housing 

market (Lundström, 2017). FSA is, together with the central bank (CB), responsible for maintaining 

financial stability in Sweden, which includes supervising these macroprudential policies (Riksbank, 

2019b). During the last ten years, the Swedish FSA has discussed a decrease in the interest rate 

deduction, changed the housing taxation system, introduced a mortgage cap and introduced two 

amortization requirements. The aim has been to make Swedish households less dependent on loans 

and to motivate financing homes with equity (Lundström, 2017).  

 

The interest rate deduction is a part of taxation on capital income. Generally, a deduction is approved 

for all expenditures associated with assets, and makes a great difference for household expenses. The 

current interest rate deduction has existed since 1991 and allows citizens to deduct 30 percent of their 

interest rate, up to SEK 100 000. If the interest sums up to more than SEK 100 000 per year, the 

remaining part of the interest is deductible with 21 percent. Between 1985 and 1991, the interest rate 

deduction was equal to 50 percent and before 1985, it was unlimited. The interest rate deduction claims 

to be contributing to increases in housing prices and to increased debt of households, which is why the 

government decided to lower the deductions in 1991. The aim was to encourage private savings and 

to decrease household debt (Matulaniec, 2017).  

 

House owners are also obligated to pay taxes in accordance with the market value of the house. 

Because of the rapid increase in housing prices, single-family house owners were obligated to pay 

higher taxes in relation to a price increase. The government made the decision to remove the housing 

taxation, due to its unpredictability and due to the fact that it was not in line with the principle that 

taxes should be charged in accordance with household payment ability. As of January 1, 2008, the 

housing taxation was lowered and referred to as the municipality housing fee. The decrease mainly 

affected housing owners with high taxation values. The new and current rules imply that single-family 

house owners are required to pay 0,75 percent of the taxation value in housing tax (Björkman and 

Gelinder, 2008). The maximum amount charged every year is SEK 7 812 for single-family houses and 

condominiums. Owners of tenant-owned apartments and rental apartment houses are obligated to pay 

0,3 percent of the taxation value every year, but at most SEK 1 337 per apartment. The changes in the 
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taxation laws have resulted in an increase in disposable income for households with taxation that would 

exceed SEK 7 812 (Skatteverket, 2019).  

 

The mortgage cap states that a mortgage should not exceed 85 percent of the home’s value and was 

enforced on October 1, 2010, by the FSA. The aim was to limit the overall household debt that had 

been increasing in relation to household incomes and GDP. In 2010, the debt-to-income ratio was 170 

percent, compared to 120 percent during the financial crisis in the 1990s. The LTV ratio for mortgages 

has also had a steady increase. After the mortgage cap was enforced, new housing owners bought 1,6 

percent less expensive housing and borrowed 2,1 percent less money to finance their homes. The effect 

was greatest outside of the bigger city regions, probably because households in the larger city regions 

had already gained a greater cash contribution from selling their homes before the mortgage cap was 

enforced. Households with young adults and the elderly decreased their mortgages the most, but the 

mortgage cap has had little effect on the actual housing prices (Andersson et al., 2018).  

 

Even though the financial crisis in 2008 led to an economic recession and increased unemployment, 

the housing prices kept rising, which led to the discussion of a price bubble is present in the Swedish 

housing market. There is no general consensus regarding a definition of a price bubble or if it was/is 

present on the Swedish housing market (Lind, 2017). If homes were to decrease in values lower than 

the mortgages, home owners still answer to the debt of the intermediate sum. This is different from, 

for example, the American bank system, which places a greater risk on the lender rather than the 

borrower (FSA, 2010a).  

 

The amortization requirements, enforced on June 1, 2016, and March 1, 2018, significates that every 

new mortgage with a LTV greater than 50 percent and a DTI greater than 4,5 times the borrower annual 

income, requires amortization. These amortization requirements are the focus of this paper, which is 

why they will be explained in detail, in section 2.4. The amortization requirements are not the only 

variables that influence the housing market, drivers of housing prices will be further discussed in the 

next chapter (2.3). What is unique for today’s housing market t in Sweden hough, is the negative repo 

rate, which currently measures to -0,25 percent. The repo rate reached the zero-lower bound in October 

2014, which was a result of a five year long low interest rate environment, among other factors. A low 

interest rate environment is associated with a number of risks, including the benefit of borrowing 

money instead of financing purchases with equity, raising the DTIs (Riksbank, 2019a). A low interest 

rate environment also limits the Central Bank’s (CB) ability to respond to future shocks (Blanchard, 

2017), which is why the CB has wanted to increase the repo rate for several years (Riksbank, 2019b).   
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2.3 DRIVERS OF HOUSING PRICES  
 

The housing market is a unique market due to the fact that every house is unique. Houses have a 

specific location, a long economic life span and often require a large capital investment. Additionally, 

there is a limited supply of housing, the market supply is slow, the market is based on limited 

information, the transaction process is slow and there are often a number of parties involved in the 

transaction process (Lind and Persson, 2015). The price of housing is represented by the transaction 

price and not necessarily the market value. According to International Valuation Standard Council 

(IVSC), “Market value is the estimated amount for which an asset should exchange on the date of 

valuation between a willing buyer and a willing seller in an arm’s length transaction after property 

marketing wherein the parties had each acted knowledgeably and without compulsion.” Because the 

housing market consists of common households that do not necessarily process the knowledge of 

valuation, the transaction price is likely to be different from the estimated market value (Persson, 

2015).  

 

A house is the largest single asset of most households, and its value represents an important component 

of the aggregate portfolio of financial intermediaries. Therefore, the behavior of house prices 

influences the business cycle and the performance of the financial system.  Because a house purchase 

generally requires external financing, the relationship between house prices and the mortgage finance 

market is of importance. How the financial market is regulated, controls the size of the mortgages, 

which in turn influences the house prices. There are a number of determinants of house prices, both 

over the long and the short run. Over the long run, growth in household disposable income, gradual 

shifts in demographics, permanent features of the tax system that may either discourage or encourage 

home ownership and average level of interest rates are examples of factors that influence the demand. 

In the short run, the housing supply is affected by the cost of construction, the availability of land and 

investments in the improvement of the quality of the existing housing stock (Tsatsaronis and Zhu, 

2004). 

 

Housing markets, on the other hand, are of very local in character. As such, housing stock growth can 

be constrained in the short run as a result of a number of factors, for example length of planning and 

construction phases. Here is where countries tend to differ. Planning dynamics will vary across 

countries and different countries apply different transaction costs frameworks, such as the level of 

VAT, inheritance taxes and registration duties. Housing markets also tend to be sensitive to shifts in 
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demand and high volatility, which are often followed by uncertainty and cautious responses in housing 

construction. A housing investment decision, on the other hand, depend on availability of housing, 

cost and flexibility of debt financing. These factors are likely to drive shifts in housing demand in the 

short run. A low-interest environment typically boosts the demand for houses because the cost of 

financing decreases, while prudential ceilings, like the LTV, may lower housing prices. Policies, such 

as the LTV, limits the ability of the bank to lend against housing collateral (Tsatsaronis and Zhu, 2004). 

Using a vector autoregression model, Tsatsaronis and Zhu found that inflation is one of the most 

important drivers of housing prices. Second, bank credit, short-term interest rates and spreads are 

important drivers of housing prices, followed by mortgage finance arrangements, which are linked to 

bank credits.  

 

Jacobsen and Naug (2005) found that interest rates, housing construction, unemployment and 

household income are the most important explanatory factors for house prices in Norway.  The analysis 

indicated that house prices tend to react quickly and strongly to changes in interest rates. The 

researchers found no evidence that house prices were overvalued in relation to their fundamental value 

determined by interest rates, unemployment, income and housing construction. 

 

Kahn (2008), on the other hand, argues that trend productivity growth is a key driver of medium to 

long-term movements in house prices. Khan developed a growth model with land, housing services 

and other goods capable of both qualitatively and quantitatively explaining a substantial portion of the 

movements in housing prices over 40 years. The model shows that house prices can have a “bubbly” 

appearance, which is explained by wealth rising faster than income for an extended period, followed 

by a collapse and an extended decline. Piskorski and Tchistyi (2008) support Khans findings, reaching 

the conclusion that many features of subprime lending are consistent with the economic activity and 

rationality of both borrowers and lender. The researchers emphasize that there may be negative 

externalities associated with massive defaults in a downturn. 

 

Asal (2018) chooses to divide different drivers of house prices into three different categories. The first 

category consists of affordability measures that affect the demand of households. The affordability 

measures include real disposable income, mortgage credit levels, equity prices, after-tax-mortgage 

rate, and demographic factors such as employment and population. Because foreign investments are 

important to Sweden, the real effective exchange rate (REER) may also play an important role in 

pricing of housing. The second category consists of supply-side factors, including private residential 

investments, the number of completed dwellings or real construction cost. The third category include 
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regulatory factors such as changes in zoning laws, which causes changes in the housing supply (Asal, 

2018b). 

 

Household income, or more specifically real disposable income, has been believed to be one of the 

main determinants of housing prices, as supported by Tsatsaronis and Zhu (2004). Research has shown 

a positive correlation between house prices and income, based on the fact that households increase 

their spending when house prices increase, but households do not decrease their spending when house 

prices fall. Deregulation of the Swedish capital market in the second half of 1980s led to an expansion 

of lending to the private non-financial sector. This, together with low borrowing costs, has resulted in 

an increased debt level above its long-run trend line without any indication of reversion. The mortgage 

cap introduced in 2010, slowed mortgage credit growth, but household indebtedness has kept rising 

since the enforcement (Asal, 2018b). 

 

Legislation, or fiscal policies, can also have a substantial impact on housing demand and prices. The 

Swedish government has undertaken several measures designed to encourage homeownership, 

including making 30 percent of mortgage interest payments tax deductible, the abolishment of the 

inheritance tax in 2005, the abolishment of the imputed housing rent in 2007 and the reduction of the 

Swedish property tax in 2008. REER has together with favorable tax reforms, encouraged foreign 

buyers, mostly for neighboring countries, to invest in the Swedish housing market.  In combination 

with a low housing supply, housing prices rise and there is evidence of foreign buyers pushing up the 

prices in the literature (Asal, 2018b).   

 

Demographic factors describe what the population looks like, which gives indication to what types of 

houses are demanded by the population. Due to increased immigration, the demand for housing has 

increased, especially in the largest cities of Sweden; Stockholm, Gothenburg and Malmo. Immigration 

to Sweden has been most common among people aged 20-35, which is why the demand for single-

person housing has been the largest. Also, unemployment affects the demand for housing and the 

affordability of homes (Asal, 2018b).  

 

The second category discusses the supply of housing and production costs. One way of studying the 

housing construction development in relation to increases in demand, is by analyzing the number of 

completed homes. Construction levels have been low for decades and there are arguments stating that 

higher construction costs are the reason why. Since house prices have increased more rapidly than 

construction costs, neither construction cost nor housing investment profitability can explain why more 
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housing has not been finalized in Sweden. One of the difficult parts of examining construction activity 

is in determining the lag length, the delay in construction activity caused by hindrances such as urban 

planning policies (Asal, 2018b). 

 

The third category include regulatory factors such as changes in land prices, which makes it more or 

less expensive for developers to purchase the land, changes in zoning law, which interferes with the 

magnitude of construction, urban planning policies, which produces restrictions in construction, and 

rental market regulations, which prevents landlords from charging rents that exceed the value of the 

home. Regulatory factors may, together with other legislation, be the major cause of the lack of 

responsiveness in the Swedish housing supply (Asal, 2018b). 

 

2.4 AMORTIZATION REQUIREMENTS  
 

Currently, there are two amortization requirements enforced and applicable to all new mortgages. The 

amortization requirement constrains the loan amount to be approved for the borrower, by the lender 

who thereby regulates the lending process. This section explains the reason behind enforcing the 

requirements, what the requirements entail and how the requirements can be applied. 
 

2.4.1 AMORTIZATION REQUIREMENT ONE (2016) 

 

The discussion regarding amortization requirements has been an ongoing debate since before the 

mortgage cap was enforced. The reason for introducing a mortgage cap was to stabilize the increase 

in household indebtedness. Since then, the household indebtedness has increased at a slower pace, but 

still at a rapid rate. Some researchers argue that household indebtedness may not be a fair measurement 

of risk, because the rapid increase in household debt before 2010 was mainly due to the increase in 

ownership of housing and a decrease in renting. Furthermore, household indebtedness increased at 

approximately the same pace as the value of other assets and the interest rate-to-income ratio was very 

low. This indicated that the majority of Swedish households were resilient against changes in their 

economy. As of 2014, the FSA did therefore not consider household indebtedness an alarming threat 

(Palmqvist, 2014).  

 

Household indebtedness risk is not the only measurement used by the FSA. The FSA also considers 

the macroeconomic risks associated with increased household indebtedness, for example, what would 
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happen if the economic situation changed drastically around the world, leaving Sweden with increased 

unemployment and decreased incomes. Other risk associated with mortgages include housing prices 

dropping drastically, tax regulations changing or interest rates increasing. If Sweden were to enter an 

economic recession, households are expected to decrease their consumption due to increased expenses 

and decreased disposable income. The FSA believes, based on international experiences, that 

households with a LTV ratio greater than 50 are likely to worsen an economic recession by 

substantially decreasing their consumption (Palmqvist, 2014).  

 

The risk of households worsening an economic recession can be reduced by introducing an 

amortization requirement. Requiring that households with a LTV ratio above 50 amortize, will reduce 

their indebtedness and reduce their interest rate costs. This will, in turn, make households more 

resilient against fluctuations in the overall economy. Indirectly, an amortization requirement can also 

reduce the risks associated with household indebtedness by decreasing the demand for housing, 

decreasing house prices and reducing household indebtedness. Because an amortization requirement 

is likely to affect more than mortgages, it is important to construct a well devised requirement that 

does interfere with the economic stability. Since household indebtedness was not threatening the 

economy at the time, the FSA’s assessment was that the amortization requirement should only be 

applicable to new loans. Existing contracts would therefore not be subject to the amortization 

requirement (Palmqvist, 2014). 

 

In the annual report regarding the Swedish mortgage market, provided by FSA (2016b), the DTI ratios 

had increased, while the LTV ratios had decreased. The number of households that choose to amortize 

increased between 2011 and 2016 and the proposed amortization requirement would increase the 

amortization payments even further. In the report, the FSA also presents their assessment of 

household’s economic resilience to changes in external factors, such as increased interest rates and 

decreased incomes. The FSA finds that Swedish households are resilient against changes in the 

economy and that the number of households with small margins have decreased (FSA, 2016b). 

 

On February 9, 2016, the government handed in their proposition regarding the lender’s responsibility 

of adapting sound conditions that contribute to sustainable amortization, to the parliament. The 

parliament voted for the government’s proposal and the FSA presented their final proposal regarding 

the first amortization requirement on April 20, 2016. Thereafter, the legislation was revised to allow 

for an amortization requirement to be adopted. The legislation change was finalized on May 1, 2016, 

which gave the FSA the strengthened authority to advise regulations, which the FSA was lacking 
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before the legislation change. According to the new legislation, the FSA require approval from the 

government before the agency can enforce any regulations. The government approved of the FSA’s 

proposal presented on April 20, 2016, and the proposal, known as amortization requirement one, was 

enforced on June 1, 2016 (Regeringskansliet, 2016). 

 

The amortization requirement significates that every new mortgage with a LTV greater than 70 

percent, is to be amortized with 2 percent of the original mortgage value every year until the LTV 

reaches 70 percent. A LTV ratio between 50 percent and 70 percent requires and amortization of one 

percent of the original loan value until a LTV of 50 percent is reached. A LTV ratio below 50 percent, 

is not subject to the amortization requirement (Palmqvist, 2014).   

 

There are exceptions to the new regulations. The first exception is applicable to new loans for newly 

built homes. Buyers of newly build homes are exempted from the amortization requirement for the 

first five years of ownership. The second exception to the regulation applies to borrowers that want to 

increase their existing mortgage. If the existing mortgage exceeds or will exceed 50 percent when the 

additional loan is included, the borrower is required to amortize. The borrower can either amortize the 

additional loan over a period of 10 years or add the additional loan to the existing mortgage and 

amortize the combined loans as one, if applicable. Banks are also allowed to except amortization 

payments under special circumstances (FSA, 2016a).  

 

Although the lender can approve of balloon payment loans by law (zero amortization for newly built 

homes), many lenders choose to not approve of these types of mortgages. According to a survey 

conducted by Svenska Dagbladet in 2017, many banks have created their own rules for mortgage 

applications. For example, SBAB only approves of balloon payments if the LTV is less than 70 

percent, while other banks have enforced their own DTI restrictions that guide whether a balloon 

payment loan should be approved or not (Meiton, 2017). 

 

The amortization requirement can also be adjusted according to market value every five years. The 

revaluation has previously been used for granting additional loans to the existing mortgage, with the 

house placed as security. Revaluating the home can also be used to renegotiate loan terms and to 

change the amortization required by the regulations. If the revaluation shows a new LTV is applicable, 

the lender and the borrower can agree upon a new amortization rate in accordance with the law (FSA, 

2016a). 
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2.4.2 AMORTIZATION REQUIREMENT TWO (2018) 
 

On November 11, 2017, the board of the FSA found it appropriate to propose stricter amortization 

requirements and presented this suggestion to the government. The proposal implicated that new 

lenders with a mortgage that is greater than 4,5 times the borrower’s gross income, will be required to 

amortize at least one percent of the original loan value, in addition to the existing amortization 

requirement (FSA, 2017a). The government approved of this suggestion on November 30, 2017, and 

the FSA enforced this new requirement on March 1, 2018. Household indebtedness and the risk of 

households decreasing their consumption in an economic recession is, as explained in the previous 

section (2.4.3), a risk from a macroeconomic point of view. Again, the FSA refers to the financial 

crisis 2008-2009 to support the decision, but also to studies that support the fact that households with 

high LTV ratios are more sensitive to fluctuations in the overall economy (FSA, 2017b).  

 

The last amortization requirement, enforced in 2016, has reduced the indebtedness among households 

with new mortgages and thereby increased their resilience in a potential economic recession. DTI 

ratios have remained high and the LTV ratio and household indebtedness have continued to increase. 

At the same time, the analysis made by the FSA shows that there is no clear relationship between 

household DTI ratios and LTV ratios. Therefore, the FSA’s assessment is that the current amortization 

requirement has not lowered the DTI ratio enough over time, which is why there is a need for a DTI 

ratio restriction (FSA, 2017b). 

 

Other countries have enforced DTI ratio restrictions, for example, Denmark, Norway, and the United 

Kingdom. The requirement will make the Swedish economy more resilient against macroeconomic 

disturbances, which is one of the main missions of the FSA. If housing price increases comes to a 

pause, fewer households will have to apply the new requirements, and the restriction will act as a 

stabilizer. According to the estimations, the housing prices are expected to decrease by 1,5 percent in 

general and by three percent in the Stockholm area, but there are factors that indicate that a greater 

decrease could occur. The analysis assumes that the behavior of the households will not change after 

the requirement has been enforced. This may not be a fair assumption since not all households will be 

able to finance their housing without a mortgage and therefore the alternative will be to purchase 

cheaper housing. Also, some parents may have helped their children by increasing the mortgage on 

their house in order to help finance their children’s home previously. With the new requirement, it may 

not be possible (FSA, 2017b).  



 
 

16 

 

The first amortization requirement only lowered housing prices with three percent initially, followed 

by a price increase within. Based on the behavior regarding amortization requirement one and the 

unique economic situation with high growth rate and low interest rates, the FSA made the assessment 

that stricter amortization requirement would not result in a substantial price decrease. Only seven 

percent of the population is expected to borrow more than 4,5 times their yearly income after the 

restriction has been enforced. The general household is expected to increase their monthly payments 

with 1000kr – 3000kr, depending on the LTV and DTI. This does, in turn, limit the ways in which 

households are able to save money and spend money. Some households will choose to save less and 

consume more, while other households will choose to save more and consume less. The aggregative 

yield on savings is therefore expected to decrease because of the amortization payments (FSA, 2017b). 

 

2.4.2.1 OBJECTIONS TO AMORTIZATION REQUIREMENT TWO 
 
Many consultative bodies have challenged the proposal and most of them agree that the increase in 

household indebtedness is posing a threat to the overall economy. The institution for economy at Lund 

University, The Swedish Bankers’ Association and Stockholm Chamber of Commerce among others, 

point out that the indebtedness is caused by structural elements such as tax regulations that benefit 

owning your housing, the low interest rate environment and housing shortage in areas where the 

demand for housing is high. They do not believe that the problem can be solved without challenging 

the underlying issues to the problem, which is why they advise against the proposal. The National 

Institute of Economic Research, Fastighetsägarna Sverige and The Swedish Construction Federation 

also advise against the proposal with the motivation that there is a lack of research supporting the 

proposal (FSA, 2017b). 

  

Other consultative bodies have resembling objections but do not explicitly state that they advise against 

the proposal. Some consultative bodies add that the restriction may cause worse negative consequences 

than not enforcing a requirement at all. Some consultative bodies suggest that young adults about to 

purchase their first apartment and elderly will experience a tougher housing market, compared to the 

average household. There is also a potential risk of an increase in consumer credits. Professor Peter 

Englund and professor Lars Svensson question the reasoning behind households with high DTI ratios 

posing a greater threat to the economy compared to households with lower DTI ratios. In an economic 

recession, the Central bank (CB) would most likely lower the repo rate, which in turn would increase 
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the cash-flow for households with a high DTI ratio and not encourage them to decrease their 

consumption (FSA, 2017b).  

 

The FSA responds to these objections. To Englund and Svensson, the FSA refers to a study completed 

by Bunn and Rostom, where they explain that households with higher DTI decreased their 

consumption more than households with a lower DTI during the financial crisis. Regarding if the 

elderly and young adults are going to be affected negatively, the FSA responds by pointing out that 

the lending opportunities for these groups will not be change. The FSA finds that the suggested 

requirement is the best solution under the given circumstances (FSA, 2017b).  

 

The final proposal implicates that new borrowers applying for a mortgage that exceeds 4,5 times their 

gross income, will be required to amortize at least one percent of the original loan value, in addition 

to the existing amortization requirement (FSA, 2017a). Whether or not a loan is going to approved is 

up to the bank to decide. Every bank completes research regarding the solvency of a potential borrower 

and computes a left-to-live-on computation that gives them a good perception of the household’s 

economy and how well they would respond to future fluctuations in the overall economy (FSA, 2010b). 

These computations are explained in section 2.4.3. 

 

2.4.2.2 RECORDED EFFECTS ACCORDING TO THE FSA’S REPORT 2019 
 

In March 2019, the FSA published the annual report regarding the Swedish housing market. 

Following the introduction of the stricter amortization requirement, the average loan-to-income ratio 

of new mortgages has decreased. The percentage of new mortgages with a loan-to-income of more 

than 450 percent of gross income has also decreased. The LTV ratio increased for both new 

mortgages and the total stock of existing mortgages. Households that have both high LTVs and high 

DTIs are most vulnerable to decreases in house prices, loss of income, increases in interest rates and 

to a combination of the three (FSA, 2019). 

 

Lower house prices have resulted in households buying less expensive homes, but the LTV ratios 

have not decreased. Households with new mortgages and a LTV ratio of more than 85 percent have 

used unsecured loans to finance their house purchase. The percentage of unsecured loans increased 

to 3.6 percent between the survey of 2017 and the survey of 2018, and the average unsecured loan 

was SEK 165 000. Unsecured loans are limited to only 0,9 percent of the total volume of mortgages 

and are primarily used by borrowers up to the age of fifty to cover the down payment for a home. 
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The LTV ratio increased for all age categories in the 2018 survey and there is a clear negative 

correlation between age and the average LTV ratio for households with new mortgages. The LTV is 

highest for the youngest borrowers and decreases as the age increases. This is mainly due to the fact 

that young households have just started their property and professional careers and carry limited 

savings (FSA, 2019).  

 

The average LTV ratio is lower in the metropolitan areas of Stockholm and Gothenburg where 

homes are most expensive and highest in regions where house prices are lowest. One explanation is 

that many households in larger cities have made significant capital gains from price increases in 

previous homes, allowing them to use a larger cash deposit when purchasing their next home. In 

addition, the LTV ratio is lowest for households with several borrowers and the lower incomes, in 

smaller municipalities where house prices are lower. Single-person households have approximately 

the same LTV ratio regardless of income (FSA, 2019).  

 

Not all households with mortgages choose to amortize. According to the 2018 survey, 87 percent of 

the new borrowers amortized with an average payment of SEK 2,900 per month. Some reasons 

include households being exempt from the amortization requirements while other households may 

not have started to amortize yet. For new borrowers affected by the stricter amortization requirement, 

the average monthly amortization payment increased noticeably. The size of the amortization 

payments appears to be the largest for the younger group of borrowers (aged 18-30) and single-

family households, in which amortization payments corresponded to almost eight percent of the 

disposable income. Amortization payments are the lowest among the elderly, aged 65 and older 

(FSA, 2019). 

  

In the case of an economic downturn, the margin between income and expenses becomes narrower. 

If many households experience a deficit at the same time, it could result in credit losses at banks 

and/or reduced consumption, which has a negative impact on macroeconomic development. FSA 

conducts stress tests to assess households’ resilience to distortions in household economies, in which 

the repayment ability is analyzed and how it is affected by rising interest rates, unemployment or 

decreases in housing value. The FSA’s assessment is that most of the households with new 

mortgages have sufficient buffers to handle higher debt service payments. If necessary, households 

are able to be exempt from amortization payments, which improves the resilience of households 

(FSA, 2019).  
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2.4.3 APPLICATION OF THE AMORTIZATION REQUIREMENTS 
 

A household buying an existing apartment for SEK 4 000 000 is required to pay 15 percent of the 

market value (SEK 600 000) to fulfill a LTV of a maximum of 85 percent. Because the household 

will borrow more than 70 percent of the housing’s value, the household is required to amortize two 

percent of the initial mortgage value every year. This adds up to SEK 68 000 per year. The 

household’s yearly income is SEK 700 000 and 4,5 times the yearly income equals SEK 3 150 00. 

The second amortization requirements state that the household is required to amortize one additional 

percent because the mortgage is greater than 4,5 times the yearly income. This corresponds to an 

additional SEK 34 000. The monthly amortization would add up to SEK 8 500, excluding interest 

rate expenses, monthly fees, and other household expenses.   
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2.5 RELEVANT THEORIES 
 

The purpose of this chapter is to outline relevant theories used in this report in addition to the 

background provided. This chapter begins by explaining price theory and how it is applicable and 

relevant to house prices. A brief introduction to behavioral finance and Prospect Theory is also 

presented to give insight into consumer behavior.  

 

2.5.1 PRICE THEORY 
 
Fundamental market and price theory are applicable to the housing market with minor adjustments. 

Graphically, price theory includes a demand function with a negative slope and a supply function with 

a positive slope. Because the housing market is slowly adjustable, due to construction lags among 

other factors, the supply takes time to adjust. Therefore, the supply curve is vertical in the short term 

and responds slowly. The price curve has a downward slope, which is why price changes are due to 

changes in demand and rarely in the supply. If the supply increases, the curve will shift to the right 

and if the supply decreases, the curve will shift to the left. If the demand increases, the curve will shift 

upright, and if the supply decreases, the curve will shift downwards to the left (Lind and Persson, 

2015). The relationship is illustrated in figure 7. 

 
Figure 7: An illustration of price theory, showing the relationship between supply and demand. The dashed curves 

represent increases in supply and demand respectively. 

 

Price theory is applicable and highly relevant to the housing market. The price of a house and the value 

of a house may be the same or different depending on the house in question. The value of a house is a 

function of future potential benefits, while price corresponds to the money transaction between a buyer 

and a seller for a house. Because the future is uncertain, the assessment of a houses’ value contains 

uncertainty, independent of the valuation method used. Potential buyers all see different potential 
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benefits with a house, which is why the value varies from buyer to buyer. The value of a house is 

therefore expected to vary over time and depend on a number of factors such as location, the standard 

of living, presence of an elevator, distance to shopping, municipality, size, fees, age and so on (Persson, 

2015). The reader should keep in mind that only the locations are taken into consideration in this paper, 

which ignores all other factors that are prone to influence the value and later the price of a house. 

 

2.5.2 BEHAVIORAL FINANCE 
 

Behavioral finance is a sub-field of behavioral economics that proposes that psychology can explain 

stock market anomalies such as severe falls or rises in stock prices. The purpose of behavioral finance 

is to identify and understand why people make certain financial choices. Behavioral finance 

encompasses four key concepts: mental accounting, herd behavior, anchoring, and high self-rating. 

Mental accounting means that people tend to allocate money for specific purposes. Herd behavior 

refers to the fact that people tend to mimic the financial behaviors of the majority/the herd. Anchoring 

means to attach the spending level to a certain reference. High self-rating refers to a person’s tendency 

to rate himself or herself as better than others or the average person (Kenton, 2018). 

 

Common sense suggests that individuals should value losses and gains and chose the alternative that 

is most beneficial to them. Research has though shown that individuals do not necessarily compress 

information in a rational way. One theory that explains how people value losses and gains is Prospect 

Theory. It suggests that people tend to base decisions on perceived gains rather than on perceived 

losses. A person faced with two equal options, one in terms of possible gains and the other in terms of 

possible losses, is likely to choose the one that suggests the gains even though the end result is the 

same. Therefore, Prospect Theory suggests that losses hit people harder and has a greater emotional 

impact (Phung 2019).  Prospect Theory is a descriptive approach to explain real-world behavior. A 

decision maker is considered risk averse if they dislike losses more than they enjoy gains, implying 

that there is an asymmetry in how a decision maker perceives gains and losses of equal amounts. 

Lastly, the utility of Prospect Theory agents depends on the transformed probability, which can be 

viewed as decision weights or subjective probabilities. In other words, decision-makers evaluate risk 

using a value function that is defined over gains and losses.  

 

The housing market is a bilateral search where buyers and sellers are both heterogeneous and the final 

transaction price result from bilateral bargaining between buyers and sellers. Buisson (2016) found 

that loss aversion decreases the reservation value of the seller in finite time, but does not intervene in 
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infinite time. When the seller is in need of a sale on a weak housing market, caution will dominate and 

drive the reservation value down. When the seller is not in need of a sale, withdrawal or postponing 

the sale is a possibility, which postpones incurring a loss (Buisson, 2016). 
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3 METHODOLOGY 
 

This chapter explains the methodology used for this project, which aims to investigate how the 

amortization requirements have affected the housing prices in Stockholm county. The project is an 

explanatory study, conducted using a quantitative approach (Saunders et al., 2016). The methods 

used include a literature review, an event study, and an ordinary least square (OLS) regression 

analysis. The house price data is provided by Svensk Mäklarstatiskt (2019) through the project 

Bostad 2.0 and the other independent variables are provided by SCB (2019), see Table 5. The 

Methodology chapter is divided into three sections; the data set, event study and regression analysis. 

 

3.1 THE DATA SET 
 

The housing prices used in the study is provided by Svensk Mäklarstatiskt (2019). The data set 

included daily transaction data, trading dates, number of rooms, size, building year, new production, 

existing production and more. This analysis will only take the date of sale, size, number of rooms and 

if the sale is a newly produced unit or an existing unit. The data set is divided into two different sets, 

one for single-family houses and the other for tenant-owned apartments. In order to control for the 

validity of the data, drop-out codes used by SCB (2019) are applied to the data set.  The codes state 

that missing prices and prices above SEK 20,000,000 for both tenant-owned apartment and single-

family houses should be removed. Furthermore, a tenant-owned apartment with a square meter price 

below SEK 5,000 and single-family houses with a square meter price below SEK 10,000 should be 

removed from the data set. Lastly, tenant-owned apartments with a living area below 10 square meters 

or above 400 square meters, and single-family houses with a living area below 10 square meters and 

above 500 square meters should be removed from the dataset (SCB, 2019). Additionally, forms of 

ownership different from tenant-owned apartments and single-family houses were removed from the 

data set. 

 

The data set was divided into three categories for both tenant-owned apartment and single-family 

houses. These categories or regions of Stockholm are classified as low, middle and high-priced 

regions. The division into regions was based on the current square meter price in all municipalities in 

Stockholm for single-family houses and tenant-owned apartments respectively. These regions are 

presented in Table 1 for single-family houses and in Table 2 for tenant-owned apartments. 
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Table 1: Categories for single-family houses (interval of 20 000kr/sqm) 

Category 1: Low priced region 

[20 000-40 000 SEK/sqm] 

Category 2: Middle priced region 

[40 000-60 000 SEK/sqm] 

Category 3: High priced region 

[60 000+ SEK/sqm] 

- Botkyrka 
- Ekerö 
- Haninge 
- Järfälla 
- Norrtälje 
- Nykvarn 
- Nynäshamn 
- Salem 
- Sigtuna 
- Södertälje 
- Upplands Väsby 
- Upplands-bro 
- Vallentuna  
- Österåker 

- Huddinge 
- Nacka 
- Sollentuna 
- Solna 
- Stockholm 
- Sundbyberg 
- Tyresö 
- Täby  
- Vaxholm 
- Värmdö 

- Lidingö 
- Danderyd 

 

Table 2: Categories for tenant-owned apartments (interval of 20 000kr/sqm) 

Category 1: Low priced region 

[20 000-40 000 SEK/sqm] 

Category 2: Middle priced region 

[40 000-60 000 SEK/sqm] 

Category 3: High priced region 

[60 000+ SEK/sqm] 

- Botkyrka 
- Ekerö 
- Haninge 
- Huddinge 
- Järfälla 
- Norrtälje 
- Nykvarn 
- Nynäshamn 
- Salem 
- Sigtuna 
- Sollentuna 
- Södertälje 
- Tyresö 
- Upplands Väsby 
- Upplands-bro 
- Vallentuna 
- Vaxholm 
- Värmdö 
- Österåker 

- Danderyd 
- Lidingö 
- Nacka 
- Solna 
- Sundbyberg 
- Täby 

- Stockholm 
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3.1.1 DATES OF DECISIONS AND ENFORCEMENTS 
 
For the first requirement, enforced on June 1, 2016, there was an extensive discussion before the first 

requirement was proposed and the enforcement required a change in legislation.  On February 9, 2016, 

an amortization requirement was proposed by the Swedish government, which the parliament 

approved on March 23rd, 2016. The matter was thereafter handed over to the Swedish FSA after a 

change in legislation. On April 20, 2016, the FSA handed over the final proposition regarding the 

design of amortization requirement one to the Swedish government. The Swedish government 

approved of the presented proposition by the FSA on May 12th, 2016, and it was finalized that the 

requirement was going to be enforced on June 1st, 2016 (Regeringskansliet, 2016).  

 

For the second requirement, enforced on March 1st, 2018, the process was simpler because it did not 

include a change in legislation. The period prior to November 13, 2017, consisted of an evaluation of 

the first amortization requirement and discussion regarding stricter amortization requirements. On 

November 13, 2017, the FSA presented a proposal regarding a stricter amortization requirement to the 

government (FSA, 2017a). On November 30, 2017, the government approved of the proposal and the 

decision to enforce the requirement was finalized on March 1, 2018 (FSA, 2017b).  

 

Due to the extensive discussion and the need for a change in legislation regarding the first amortization 

requirement, it is difficult to decide on a date of suggestion regarding this requirement. For simplicity, 

the date of decision was used for both requirements, which was assigned to the date on which the 

parliament/government approved of the requirement that was later enforced. For amortization 

requirement one, the month of decision is therefore assigned to March 2016, which is when it was 

approved by the parliament. For amortization two, the month of decision is assigned to November 

2017.  The enforcement months are June 2016 and March 2018 for enforcement for amortization one 

and two respectively. The event months for this study are presented in Table 3. 

 
Table 3: Event months  

Event Month Type of event 

March 2016 Decision to enforce requirement one 

June 2016 Enforcement of requirement one 

November 2017 Decision to enforce requirement one 

March 2018 Enforcement of requirement one 
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3.2 EVENT STUDY 
 
The event study approach is widely used for empirical financial analysis to detect quick changes in 

market expectations after policy announcements. The method is commonly used on stock and bond 

markets using high-frequency data but has also been applied to the housing market using low-

frequency data, monthly or quarterly (Hosung and Jieun 2017). For this analysis, the event months are 

the months in which the amortization requirements were decided upon and enforced (see Table 3). 

 

By examining the dates on which the requirement was approved by the government and the dates on 

which the requirement was actually enforced, possible relationships between housing prices and the 

requirements can be examined. Because there is a lag in construction and house transactions in general, 

house prices are expected to adjust over time. There are only 10 weeks between the parliament deciding 

to enforce the amortization requirement and it actually being enforced in 2016 (March 23 and June 1). 

For the second requirement, there are 13 weeks between the final decision and the requirement being 

enforced (November 30 and March 1). It is difficult to decide on a specific time interval since the 

process was longer and more complicated due to a change in legislation for the first requirement. Given 

this situation, the events will be evaluated individually (Jung and Lee, 2017). The period posts the 

decisions and the enforcement will be evaluated.   

 

To evaluate the development of house prices, the abnormal return is computed for each region, defined 

as the difference between actual return and normal or expected return (see equations 1-3). The normal 

or expected return will be calculated using the data from the period prior to the event, excluding the 

event month. There are many different methods that can be used to estimate normal or expected return, 

but the Constant Mean Return model (CMR) and the Market Return model (MR) are used in this paper. 

In the CMR model (see equation 4), as suggested by Brown and Warner (1985), the normal return is 

calculated using the average return for each individual region, prior to and excluding the event month. 

The MR model (see equation 5), as suggested by MacKinlay (1997), can be seen as a restricted market 

model with alpha equal to zero and beta equal to one. The average abnormal return (AAR) and 

cumulative abnormal return (CAR) are additionally computed to gain a better understanding of the 

results (see equation 6 and 7 respectively). 
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Equation	1 ∶ R-. = lnP-. + lnP-.34	  

Equation	2:	AR89:-. = R-. + R9.;;;;;  

Equation	3:	AR9:-. = R-. + R9.  

Equation	4	(CMR	methodology): R-,t =
4
IJ
∑ 𝑅MNNO
N4 +∈-,t	, with E[∈-,t	] = 0 

Equation	5	(MR	methodology):	R-,t = 𝛼- + 𝛽-𝑅9,t +∈-,t	, with E[∈-,t	] = 0, 𝛼- = 0 and 𝛽- = 1 

Equation	6:	AAR-(t1, t2) =
4

.O3.4X4
∑ AR-.O
.4   

Equation	7:	CAR-(t1, t2) = ∑ (∑ AR-Z
-[4 ).\

.[.4   

 

Rit is the natural logarithm form of the return for region i in month t; Pit is the region i’s housing price 

in month t; ARCMRit is the abnormal return calculated by subtracting return of the market index; 𝑅IN;;;;; 

is the time series mean house price return for region i over the sample period, excluding the months of 

the event; RMt is the return of the entire Stockholm area market index; AARi is the average abnormal 

return over the event window (from t1 to t2); CARi is the cumulative abnormal return, which is the sum 

of the monthly abnormal returns over the event window (from t1 to t2) for district i; 𝑅M,t is the expected 

return for district i. 

 

The expected returns used for the calculations are presented in Table 4 below and based on datasets 

provided by Svensk Mäklarstatistik (2019). For the expected return, calculated using CMR, the dataset 

for each region was used. For the expected return calculated using MR, a nationwide index for Sweden 

was used. The expected returns are reused for the event study regarding amortization requirement two 

to create a realistic environment in the absence of an amortization requirement.  

 
Table 4: Expected returns before enforcement of amortization requirement one. Number of units used to 

estimate the expected returns are presented in parentheses.  

Form of tenure 
 
  

Nationwide 
  

Stockholm 
County New 
Production 

Stockholm 
County  

Low-priced 
region  

Middle-
priced region  

High-priced 
region  

Single-family 
houses 1,32%  - 1,31% 

(32 006) 
1,42% 
(15 329) 

1,25% 
(15 622) 

0,94% 
(1 055) 

Tenant-owned 
apartments 1,13%  

1,19% 
(5 521) 

1,13% 
(91 669) 

1,50% 
(24 101) 

1,10% 
(17 103) 

1,00% 
(50 465) 

Tenant-owned 
apartments with one 
to two rooms 

1,13% 1,26% 
(2 387) 

1,12% 
(51 748) 

1,66% 
(11 462) 

1,21% 
(9 037) 

1,00% 
(31 249) 
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In order to test for statistical significance, t-tests are used for CAR and AR. For AR, the null hypothesis 

is: H0: ARi,t = 0, and the alternative hypothesis is; HA: ARi,t ≠ 0. For CAR, the null hypothesis is: H0: 

CARi,t = 0, and the alternative hypothesis is; HA: CARi,t ≠ 0. Equation 8 and 9 below, show the test 

statistics for AR and CAR respectively. 

Equation	8 ∶ t^_J,` =
^_J,`
abcJ

 , where 𝑆 _J
O = 4

IJ3O
∑ (𝐴𝑅M,N)ONO
N4   

Equation	9:	t8g: =
h^_J
aibc

 , where 𝑆h^_O = 𝐿𝑆 _J
O  

t^_J,` is the test statistics for AR; ARi,t is the abnormal return for region one at time t; SARi is the 

standard deviation of the ARs in the estimation window; Mi is the number of non-missing returns; and 

L is the event window length. 

 

The data set provided by Svensk Mäklarstatistik (2019) includes all reported sales in Sweden during 

January 2005 and February 2019, but only the data between December 2013 and February 2019 will 

be used. First, single-family houses and tenant-owned apartments will be examined separately. 

Second, newly produced housing and existing housing will be examined separately. Please note that 

it is the form of tenure that will be examined and not the housing type. Newly produced single-

family homes will not be included in the results because of limited data. Additionally, the newly 

produced tenant-owned apartment will only be examined on a county level because of limited data. 

Existing housing will be examined on a county level, and at three regional levels (low, middle and 

high-priced region). The tenant-owned apartments will be examined twice, first as a joint data set 

and second only with only one to two rooms.  

 

Limitations of the event study include that it is impossible to evaluate all external factors that may 

influence the occurrence of the event. Other limitations include that the data used to evaluate the 

events is recorded monthly. This is in line with how the housing market functions, but each 

requirement has been enforced on a specific date of the month and not on a monthly basis. The dates 

of decision occur on different days of the months while the enforcement occurs on the first date of 

both months. The time elapsed between the decision and enforcement will therefore be different for 

amortization requirements one and two. Additionally, the time length of March and June differ by 

one day.  

 

The event study methodology is a reliable method in the sense that another researcher replicating the 

method will most likely to obtain the same results. Adopting t-tests, there are two types of errors 
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faced. A type one error occurs when a null hypothesis is falsely rejected, and a type two error occurs 

when the null hypothesis is falsely accepted. The magnitude of reliability regarding t-tests will not be 

discussed in this report, but it is worth noting that research has been completed within this subject. 

The validity of the method is also worth discussing, since the event study methodology applied, only 

includes the presence or absence of an event, and therefore disregards all other possible external 

factors (Khotari and Warner, 2006). However, since this study includes all transaction data reported 

to Svensk Mäklarstatistik, which makes the monthly AR data reliable. 

  



 
 

30 

3.3 REGRESSION ANALYSIS  
 
The second method used in this project is regression analysis. Regression analysis is a statistical 

technique that explains movements in the depended variable, abnormal returns, as a function of the 

other independent variables (Studenmund, 2014). The independent variables include variables prone 

to influence house prices to control for the effect of macroprudential policies. These include 

movements in inflation, GDP, mortgage interest rate, demographics, income, and unemployment. In 

line with Jung and Lee (2017), equation 10 explains the form of the regression analysis: 

 

Equation	10:	(𝐴𝑅hI_𝑜𝑟	𝐴𝑅I_)M,N = 𝛽m + 𝛼4𝑃𝑂𝑆𝑇[1, 5]M,N + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛N + 𝛽O𝐺𝐷𝑃N +

𝛽z𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡N + 𝛽}𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛M,N + 𝛽�𝐼𝑛𝑐𝑜𝑚𝑒N + 𝛽�𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡N + 𝜀M,N  

 

The abnormal return (ARCMR or ARMR) used in the regression analysis is calculated in the event study 

using the constant mean return model (CMR) and the market return model (MR) respectively for 

district i. Posti,t is a dummy variable equal to one for the period; t = +1 to +5 months and zero otherwise; 

Inflationt is the inflation in Sweden at time t; GDPt  is the GDP of Sweden at time t; Interestt is the 

average three month interest rate for a mortgage at time t; Populationi,t is the population of region i at 

time t; Incomei,t is the average disposable income per capita; and Unemploymentt is the nationwide 

unemployment. All variables used in the regression analysis is summarized in Table 5 below. 

 
Table 5: Dependent and independent variables of the regression model. 

Factors Definition Level Frequency 

ARCMR/MR Log growth of abnormal returns based on monthly average prices 

(Svensk Mäklarstatistik, 2019). 

Regional Monthly 

Inflation CPI [%], monthly rates provided by SCB’s statistical database (2019) National Monthly 

GDP GDP [%], volume changes in market price, monthly rates provided by 

SCB’s statistical database 

National Monthly 

Interest rate Variable mortgage rate [%] (up to three months), monthly rates 

provided by SCB’s statistical database (2019) 

National Monthly 

Population Log growth rate of population, [%], quarterly rate changes provided by 

SCB (2019). 

Regional Quarterly 

Income Log growth of yearly income per capita with the Swedish population 
as a basis. Non-profit organizations are excluded, and the incomes are 
adjusted for inflation. Incomes are extrapolated to monthly values 
and the increase in income is calculated [%] (SCB, 2019). 

National Quarterly 

Unemployment Unemployed (including full-time students) between ages 15-74 on a 

monthly basis [%] (SCB, 2019). 

National Monthly 
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Ordinary Least Square (OLS) regression model is adopted because it minimizes the sum of squares of 

the differences between the observed dependent variable in the given dataset and the predicted 

variables (Studenmund, 2014). Also, a control dummy variable, PRIOR[4,0]i,t, is introduced to replace 

POST[1,5]i,t, to control for the effect of the decision and enforcement of a macroprudential policy. To 

control for autocorrelation and heteroscedasticity, “regress, vce(robust)” is used as a command in 

Stata, which is equivalent to “newey, lag (0)”. Again, the house price data is provided by Svensk 

Mäklarstatistik (2019) in cooperation with Bostad 2.0 and inflation rate, BNP, average nationwide 

mortgage rate, population, income, and unemployment are all provided by SCB (2019). 

 

To test for statistical significance, the t-value reported by Stata will be used. All t-values will be 

presented in the results sections, together with the estimated betas. For the regression analysis 

regarding amortization requirement one, 46 observations are used. The number of observations is 

equivalent to the number of months between January 2014 and June 2016. For amortization 

requirement two, only 35 observations are used. The number of observations is equivalent to the 

number of months between April 2016 (after the decision to enforce requirement one) and February 

2019. 

 

The limitations of the regression analysis include the fact that mortgage rates are measured on a 

national level. BNP, income and unemployment are variables based on the Swedish population and is 

not specific to Stockholm. Additionally, BNP, and income are recorded on a quarterly basis 

(Wooldridge, 2006). There are also very few observations to get significant results using regression 

analysis. To test for possible significance, the first and the tenth month post the event will mark an 

extra dummy variable. 
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4 RESULTS  
 
The results chapter is divided into two sections. Section 4.1 presents the results for the event study and 

section 4.2 for the regression results. The aim of this chapter is to present the results clearly and 

accurately. First, results regarding amortization requirement one are presented, followed by results for 

amortization requirement to. The order of presentation is single-family houses, followed by tenant-

owned apartments and tenant-owned apartments with one to two rooms. The results regarding the 

decisions of the amortization requirements can be found in the appendix, section 8.   

 

4.1 EVENT STUDY RESULTS  
 
This section presents the results from of event study and is divided into three parts. The first 

amortization requirement results are presented first, followed by the results from the second 

requirement and the price development of both requirements. The results for CARCMR,enforcement are 

presented in graphs in order to visualize the effect of the amortization requirement being enforced. 

Additionally, the abnormal returns ARCMR/MR, enforcement for each calculation are presented in Tables. If 

the reader is interested in the results regarding the decisions of the requirements, see appendix section 

8.1 and 8.2. All statistical significance is presented in parenthesis and is measured using a significance 

level of five percent.  

 

4.1.1 AMORTIZATION REQUIREMENT ONE 
 
In this section, the results for requirement one is presented. First, the results from single-family houses 

are shown in diagram 1 and Table 6. The results presented in diagram 1 show that the cumulative 

abnormal return decreased, on average, two months prior to one month past the enforcement of 

amortization requirement one. The exception is the high-priced region (Danderyd and Lidingö), which 

follows no clear pattern. The results for the decision of requirement one, presented in appendix 8.1, 

suggest that the prices increased one month past the decision to then decrease on average. Again, the 

high-priced region is an exception. The CAR results show no statistical significance for the 

enforcement nor the decision to enforce the requirement.  

 

The results presented in Table 6 show the ARs and suggest that the return was negative one month 

prior to one month post the enforcement of amortization requirement one, except for in the high-priced 

region. Six and ten months post the enforcement, the AAR was negative or close to zero for all regions, 



 
 

33 

including the high-priced region. There is no statistical significance for any of the returns, except for 

in the high-priced region. The same results pattern is shown for the decision of amortization 

requirement one, which can be found in appendix 8.1 
 

 
Diagram 1: CARCMR, enforcement displayed for single-family houses in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

enforcement of requirement one. 

 

Table 6: Abnormal Returns (in percent) for single-family houses during the enforcement of amortization 

requirement one. Statistically significant returns are market in bold. 

Event Month Stockholm Low price Middle price High prices 
  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 0,36% 0,34% 6,45% 6,55% -5,42% -5,49% 9,83% 9,45% 
-4 3,12% 3,10% -0,88% -0,78% 4,62% 4,55% -4,26% -4,65% 
-3 -3,29% -3,31% 1,16% 1,26% -4,55% -4,62% -5,97% -6,36% 
-2 4,40% 4,38% 5,85% 5,95% 2,17% 2,10% 1,42% 1,03% 
-1 -4,96% -4,98% -6,02% -5,93% -2,55% -2,62% -4,36% -4,75% 
0 -2,20% -2,22% -3,38% -3,29% -2,54% -2,61% 12,37% 11,98% 
1 -9,34% -9,36% -2,05% -1,96% -1,66% -1,73% 10,86% 10,47% 
2 7,24% 7,22% -2,51% -2,42% 1,21% 1,14% -17,54% -17,93% 
3 0,63% 0,61% -0,37% -0,28% -0,83% -0,90% 0,61% 0,22% 
4 -0,67% -0,69% -0,81% -0,71% 0,17% 0,10% -12,20% -12,58% 
5 -1,53% -1,55% -1,29% -1,20% -1,84% -1,91% 10,83% 10,44% 
6 -3,36% -3,38% -5,98% -5,88% 3,07% 3,00% -10,84% -11,23% 
7 4,60% 4,58% 4,30% 4,39% -1,03% -1,10% 5,36% 4,97% 
8 -1,71% -1,73% 1,84% 1,93% -4,70% -4,78% 8,20% 7,81% 
9 2,57% 2,55% -0,73% -0,63% 1,98% 1,91% 2,87% 2,48% 
10 -6,05% -6,07% -3,86% -3,77% -3,37% -3,44% 0,26% -0,13% 
Average (-5,-3) 0,06% 0,05% 2,25% 2,34% -1,78% -1,86% -0,13% -0,52% 
Average (-2,0) -0,92% -0,94% -1,18% -1,09% -0,97% -1,04% 3,14% 2,75% 
Average (1,3) -0,49% -0,51% -1,65% -1,55% -0,43% -0,50% -2,02% -2,41% 
Average (4,6) -1,86% -1,88% -2,69% -2,60% 0,47% 0,40% -4,07% -4,46% 
Average (1,6) -1,17% -1,19% -2,17% -2,08% 0,02% -0,05% -3,05% -3,43% 
Average (1,10) -0,27% -0,29% -0,62% -0,53% -0,35% -0,42% -0,45% -0,83% 
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Second, the results for the tenant-owned apartments are shown in diagram 2 and Table 7. The results 

presented in diagram 2 show that the cumulative abnormal return decreased, on average, two months 

prior to the enforcement of amortization requirement one, with the exception of newly produced 

tenant-owned apartments. After the enforcement of amortization requirement one, CAR increased and 

then stabilized at a negative cumulative return. The results for the decision of requirement one for 

tenant-owned apartments, presented in appendix 8.1, suggest that the prices decreased one to three 

months past the decision to then stabilize on average. The CAR results show no statistical significance 

for the enforcement nor the decision to enforce the requirement. 

 

The results presented in Table 7 show that the return was negative one month prior to and on the 

enforcement month of the enforcement of amortization requirement one. Six and ten months after the 

enforcement, the return was negative or close to zero only for newly produced tenant-owned 

apartments and tenant-owned apartments in the low-priced region. The results show no statistical 

significance at a five percent significance level. Results regarding the decision of amortization 

requirement one can be found in Appendix 8.1. The results show that the abnormal return is negative 

on average six and ten months post the decision of amortization requirement one for all existing 

housing but is positive for newly produced housing, but there is no statistical significance. 

 

 
Diagram 2: CARCMR, enforcement displayed for tenant-owned apartment in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

enforcement of requirement one. 
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Table 7: Abnormal Returns (in percent) for tenant-owned apartment during the enforcement of amortization 

requirement one. 

Event Month 
  

Stockholm New 
Production Stockholm  

Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

 ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -8,62% -8,55% 0,22% 0,22% 5,93% 6,46% 3,71% 3,80% -5,08% -5,16% 
-4 0,60% 0,67% -0,82% -0,82% -3,71% -3,18% -2,41% -2,31% 1,45% 1,37% 
-3 -12,13% -12,07% -0,66% -0,65% -0,38% 0,15% -0,41% -0,32% -1,19% -1,27% 
-2 -2,94% -2,87% -0,42% -0,42% 1,46% 1,99% -1,18% -1,09% -0,97% -1,05% 
-1 17,23% 17,29% -2,84% -2,84% -4,81% -4,27% -3,51% -3,42% -1,68% -1,76% 
0 -0,47% -0,40% -4,91% -4,90% -4,52% -3,98% -2,66% -2,57% -6,99% -7,07% 
1 -0,39% -0,33% 2,80% 2,80% 1,33% 1,86% 3,83% 3,92% 2,46% 2,38% 
2 -5,05% -4,99% 0,39% 0,39% -0,69% -0,16% -0,89% -0,80% 1,62% 1,54% 
3 1,30% 1,37% -0,26% -0,26% 0,22% 0,75% -1,77% -1,68% 0,40% 0,32% 
4 -1,60% -1,53% 0,18% 0,19% 1,52% 2,05% -0,28% -0,19% -0,35% -0,43% 
5 -1,77% -1,70% -1,65% -1,64% -4,88% -4,34% -0,11% -0,02% -1,51% -1,59% 
6 1,28% 1,34% 0,42% 0,43% -1,37% -0,84% 2,00% 2,09% -0,18% -0,26% 
7 -2,94% -2,87% 0,71% 0,71% 0,38% 0,91% 0,20% 0,29% 1,02% 0,94% 
8 -8,06% -7,99% -0,68% -0,68% 1,10% 1,63% -2,45% -2,36% -0,41% -0,49% 
9 2,04% 2,11% -1,33% -1,33% -1,07% -0,54% -2,61% -2,52% -0,74% -0,82% 
10 -1,81% -1,74% 0,41% 0,41% -1,31% -0,77% 3,47% 3,57% -1,34% -1,42% 
Average (-5,-3) -6,72% -6,65% -0,42% -0,42% 0,61% 1,15% 0,30% 0,39% -1,61% -1,69% 
Average (-2,0) 4,61% 4,67% -2,72% -2,72% -2,62% -2,09% -2,45% -2,36% -3,22% -3,29% 
Average (1,3) -1,38% -1,32% 0,97% 0,98% 0,29% 0,82% 0,39% 0,48% 1,49% 1,42% 
Average (4,6) -0,70% -0,63% -0,35% -0,34% -1,57% -1,04% 0,54% 0,63% -0,68% -0,76% 
Average (1,6) -1,04% -0,97% 0,31% 0,32% -0,64% -0,11% 0,46% 0,55% 0,41% 0,33% 
Average (1,10) -1,70% -1,63% 0,10% 0,10% -0,48% 0,06% 0,14% 0,23% 0,10% 0,02% 

 

Third, the results for tenant-owned apartments with one to two rooms are shown in diagram 3 and 

Table 8. The results presented in diagram 3 show that the cumulative abnormal return decreased, on 

average, two months prior to the enforcement of amortization requirement one. After the enforcement 

of amortization requirement one, CAR increased and then stabilized at a negative cumulative return. 

The results for the decision for tenant-owned apartments are presented in appendix 8.1 and show the 

same results. The CAR results show no statistical significance for the enforcement nor the decision to 

enforce the requirement. 

 

The results presented in Table 8 show that the return was negative one month prior to and on the 

enforcement month for amortization requirement one. Six and ten months after the enforcement, the 

return was negative only for newly produced tenant-owned apartment and tenant-owned apartments in 

the low-priced region, but there is no statistical significance at a five percent significance level for any 

of the regions. The results for the decision of amortization requirement one can be found in Appendix 

8.1. The results for the decision of amortization requirement one, show that the abnormal return is 

negative on the event month for all regions, and negative one month prior to the event month for the 
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low and middle priced regions. The abnormal return is negative on average six and ten months post 

the decision of amortization requirement one for all existing housing but is positive for newly produced 

housing that has an average positive abnormal return after 10 months. 

 

 
Diagram 3: CARCMR, enforcement displayed for tenant-owned apartment with one to two rooms in Stockholm, the low-priced 

region of Stockholm, the middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to 

seven months post the enforcement of requirement one. 
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Table 8: Abnormal Returns (in percent) for tenant-owned apartment with 1-2- rooms during the enforcement of 

amortization requirement one. Statistically significant returns are market in bold. 

Event Month Stockholm New 
Production 

Stockholm Low-priced 
Region 

Middle-priced 
Region 

High-priced 
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 5,24% 5,37% -0,69% -0,69% 5,97% 6,50% 3,81% 3,89% -6,60% -6,73% 
-4 2,17% 2,30% -1,90% -1,91% -6,78% -6,25% -3,38% -3,30% 0,61% 0,48% 
-3 -3,79% -3,65% -0,78% -0,79% -0,84% -0,30% -0,43% -0,35% -0,31% -0,44% 
-2 -1,77% -1,64% 0,82% 0,82% 2,40% 2,94% -0,68% -0,60% -0,75% -0,88% 
-1 2,95% 3,08% -4,17% -4,17% -4,61% -4,08% -3,37% -3,28% -2,49% -2,62% 
0 -0,96% -0,83% -7,90% -7,90% -4,24% -3,71% -4,31% -4,23% -7,29% -7,42% 
1 10,47% 10,60% 6,19% 6,19% 2,74% 3,28% 4,29% 4,37% 4,08% 3,95% 
2 -12,32% -12,19% 2,12% 2,12% -1,64% -1,11% 0,06% 0,15% 2,33% 2,20% 
3 -1,44% -1,31% -0,03% -0,03% -0,12% 0,42% -2,56% -2,48% 1,03% 0,91% 
4 4,54% 4,68% -0,49% -0,50% 0,45% 0,98% 2,34% 2,42% -1,15% -1,28% 
5 -2,94% -2,81% -2,28% -2,28% -6,56% -6,02% -0,40% -0,32% -0,84% -0,96% 
6 0,71% 0,84% -1,46% -1,46% 1,03% 1,56% 1,63% 1,71% -0,57% -0,70% 
7 0,89% 1,02% 3,42% 3,42% 2,28% 2,82% -0,43% -0,35% 1,95% 1,82% 
8 -16,70% -16,57% -2,90% -2,90% 0,02% 0,56% -4,03% -3,95% -2,16% -2,29% 
9 2,82% 2,95% -1,09% -1,09% -0,89% -0,36% -2,24% -2,16% -1,26% -1,39% 
10 5,34% 5,47% -1,62% -1,62% -4,23% -3,70% 2,59% 2,67% -0,63% -0,76% 
Average (-5,-3) 1,21% 1,34% -1,12% -1,13% -0,55% -0,02% 0,00% 0,08% -2,10% -2,23% 
Average (-2,0) 0,07% 0,21% -3,75% -3,75% -2,15% -1,62% -2,79% -2,70% -3,51% -3,64% 
Average (1,3) -1,10% -0,96% 2,76% 2,76% 0,33% 0,86% 0,60% 0,68% 2,48% 2,35% 
Average (4,6) 0,77% 0,90% -1,41% -1,41% -1,69% -1,16% 1,19% 1,27% -0,85% -0,98% 
Average (1,6) -0,16% -0,03% 0,68% 0,67% -0,68% -0,15% 0,89% 0,98% 0,81% 0,68% 
Average (1,10) -0,86% -0,73% 0,19% 0,18% -0,69% -0,16% 0,12% 0,21% 0,28% 0,15% 
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4.1.2 AMORTIZATION REQUIREMENT TWO 
 
In this section, the results for requirement two are presented. First, the results for single-family houses 

are presented in diagram 4 and Table 9. The results presented in diagram 4 show that the cumulative 

abnormal return increased, on average, three months prior to the enforcement month and decreased 

one month post the enforcement month. For Stockholm, CAR is statistically significant three months 

prior to ten months post the decision. The low-priced and the middle-priced region show statistically 

significant results four months prior to ten months post the decision. The high-priced region shows 

varying significant results, but no clear significant results. The results for the decision of requirement 

two, presented in appendix 8.2, show that the prices decreased three months prior to one month post 

the decision. The CAR results are statistically significant post the decision for all regions. 

 

The results presented in Table 9 show that all regions have positive abnormal returns on the event 

month and negative abnormal return one month post the event in the low- and high-priced regions. Six 

months post the event month, the average abnormal return remained positive for all regions except 

Stockholm county. Ten months post the event month, the average abnormal return was negative for all 

regions. Stockholm shows statistically significant returns at a five percent significance level, seven 

months post the enforcement. The low-priced region shows statistically significant ARs five months 

prior to, to ten months post the enforcement except for November 2018. The middle-priced region 

shows statistically significant results during the period, except for February, April, May, and July. For 

the high-priced region, the statistically significant results vary. 

 

The results for the decision of amortization requirement two can be found in Appendix 8.2. The results 

for the decision of amortization requirement two show negative abnormal returns one month prior to 

one month post the event month, with the exception of the high-priced region one month prior to the 

event month. The abnormal return was negative, on average, six and ten months post the decision of 

amortization requirement one for all existing housing, but positive six months post the event month 

for the high-priced region. The ARs are statistically significant on the month of decision for all regions, 

thereafter the statistical significance varies. 
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Diagram 4: CARCMR, enforcement displayed for single-family houses in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

enforcement of requirement two. 

 

Table 9: Abnormal Returns (in percent) for single-family houses during the enforcement of amortization 

requirement two. Statistically significant returns are market in bold. 

Event Month Stockholm Low-priced Region Middle-priced Region High-priced Region 
  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -3,12% -3,14% -2,65% -2,56% -4,99% -5,06% 4,00% 3,61% 
-4 -6,12% -6,14% -7,66% -7,57% -1,90% -1,97% -12,71% -13,09% 
-3 -5,60% -5,62% -4,67% -4,58% -6,73% -6,80% -3,85% -4,24% 
-2 -0,45% -0,47% 1,71% 1,80% -3,39% -3,46% 4,19% 3,80% 
-1 2,10% 2,08% -2,69% -2,60% -1,25% -1,32% 1,85% 1,47% 
0 0,54% 0,52% 1,24% 1,33% 4,32% 4,25% 2,74% 2,36% 
1 -4,92% -4,94% -4,85% -4,76% -1,21% -1,28% -9,20% -9,59% 
2 2,15% 2,13% 2,26% 2,36% 1,00% 0,93% 3,74% 3,35% 
3 -5,04% -5,06% -1,29% -1,19% -5,88% -5,95% -1,65% -2,04% 
4 -9,97% -9,98% -9,57% -9,47% -1,66% -1,73% -7,73% -8,12% 
5 6,00% 5,98% 9,42% 9,52% -4,56% -4,63% 6,46% 6,07% 
6 2,88% 2,86% -3,30% -3,21% 5,07% 5,00% -2,03% -2,42% 
7 -3,52% -3,54% -4,19% -4,09% -4,30% -4,37% 0,80% 0,41% 
8 0,80% 0,78% -0,07% 0,02% 2,32% 2,25% 1,01% 0,63% 
9 -1,58% -1,60% -2,76% -2,67% -5,77% -5,84% -15,03% -15,42% 
10 -6,49% -6,51% -7,70% -7,60% -4,19% -4,26% 8,16% 7,77% 
Average (-5.-3) -4,94% -4,96% -4,99% -4,90% -4,54% -4,61% -4,18% -4,57% 
Average (-2.0) 0,73% 0,71% 0,08% 0,18% -0,11% -0,18% 2,93% 2,54% 
Average (1.3) -2,60% -2,62% -1,29% -1,20% -2,03% -2,10% -2,37% -2,76% 
Average (4.6) -0,36% -0,38% -1,15% -1,06% -0,38% -0,45% -1,10% -1,49% 
Average (1.6) -1,48% -1,50% -1,22% -1,13% -1,21% -1,28% -1,74% -2,12% 
Average (1.10) -1,97% -1,99% -2,20% -2,11% -1,92% -1,99% -1,55% -1,93% 
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Second, the results from tenant-owned apartments are presented in diagram 5 and Table 10. The results 

presented in diagram 5 show that the cumulative abnormal return decreased, on average, one month 

prior to the enforcement of amortization requirement two. After the enforcement of amortization 

requirement two, CAR increased and then stabilized at a negative cumulative return, with new 

production as an exception. CAR is statistically significant, one month prior to seven months post the 

enforcement for new production. For Stockholm, low-priced, middle-priced and high-priced region, 

CAR is statistically significant five month prior to seven months post the enforcement.  

 

The results for the decision of requirement two for tenant-owned apartments, presented in appendix 

8.2, show that CAR decreased three months prior to the decision and continued to decrease one month 

post the decision and then stabilized with a negative value on average. The results are statistically 

significant two months prior to seven months post the event month, with exception for new production 

that does not show significant results. 

 

The results presented in Table 10 show an average negative return five months prior to three months 

post the enforcement of requirement two, with exception for the high-priced region which shows a 

positive AR after the event month. Six and ten months after the enforcement, the return is positive on 

average for all regions, except for new production in Stockholm. The results for AR show statistically 

significant results five months prior to ten months post the enforcement month, except for October 

2018. The statistical significance varies among the regions. The Stockholm region and the high-priced 

region shows varying statistically significant results, but all results are statistically significant on the 

event month and one month post it. The low-priced region shows statistically significant results five 

months prior to ten months post the event month, except for April and May. The middle-priced region 

shows statistically significant results five months prior to ten months post the event month, except for 

October.  

 

The results for decision of amortization requirement two, can be found in Appendix 8.2. The results 

show that the abnormal return was negative one month prior to one month post the event month. Six 

and ten months post the decision of amortization requirement two, AR shows negative values or values 

of zero for all regions. AR show statistically significant results five months prior to four months post 

the enforcement for new production, the low-priced region and the middle-priced region. Stockholm 

region show significant results prior to the decision and for the high-priced region there are statistically 

significant results five month prior, to two months post the decision. 
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Diagram 5: CARCMR, enforcement displayed for tenant-owned apartment in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

enforcement of requirement two. 

 
Table 10: Abnormal Returns (in percent) for tenant-owned apartment during the enforcement of amortization 

requirement two. Statistically significant returns are market in bold. 

Event Month Stockholm New 
Production 

Stockholm Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -7,41% -7,34% -6,03% -6,03% -5,01% -4,65% -5,66% -5,69% -6,53% -6,67% 
-4 4,04% 4,11% -4,57% -4,57% -4,76% -4,39% -5,28% -5,31% -3,69% -3,83% 
-3 -11,54% -11,47% -0,98% -0,98% -5,24% -4,87% -1,47% -1,50% -3,02% -3,16% 
-2 5,16% 5,22% 0,75% 0,76% 4,19% 4,56% 2,17% 2,14% 1,45% 1,32% 
-1 10,65% 10,72% -0,64% -0,63% -4,54% -4,17% -2,64% -2,67% -0,20% -0,33% 
0 -10,56% -10,49% -6,20% -6,20% -4,20% -3,83% -2,97% -3,00% -4,86% -5,00% 
1 -7,33% -7,27% 2,12% 2,12% -0,85% -0,48% -1,40% -1,43% 2,50% 2,36% 
2 3,17% 3,24% -1,20% -1,19% -0,50% -0,13% -1,80% -1,83% -0,82% -0,95% 
3 -1,36% -1,29% -3,96% -3,95% -4,18% -3,81% -1,99% -2,02% -2,68% -2,82% 
4 5,75% 5,82% -0,06% -0,06% -2,61% -2,24% 3,30% 3,27% 0,68% 0,54% 
5 2,67% 2,74% 3,03% 3,03% 6,13% 6,50% -2,47% -2,50% 0,96% 0,82% 
6 -12,06% -11,99% -1,75% -1,75% -3,62% -3,26% -1,45% -1,48% -1,39% -1,53% 
7 -0,85% -0,79% -0,90% -0,90% -2,81% -2,44% 0,12% 0,09% -0,69% -0,82% 
8 -12,19% -12,12% -2,90% -2,89% -3,65% -3,28% -1,08% -1,11% -3,42% -3,56% 
9 6,86% 6,92% -2,59% -2,59% -2,52% -2,15% -4,54% -4,57% 0,15% 0,02% 
10 -4,64% -4,58% 0,35% 0,35% 3,72% 4,09% 2,58% 2,55% -3,41% -3,54% 
Average (-5,-3) -4,97% -4,90% -3,86% -3,86% -5,00% -4,64% -4,14% -4,17% -4,42% -4,55% 
Average (-2,0) 1,75% 1,82% -2,03% -2,02% -1,51% -1,15% -1,15% -1,17% -1,20% -1,34% 
Average (1,3) -1,84% -1,77% -1,01% -1,01% -1,84% -1,47% -1,73% -1,76% -0,33% -0,47% 
Average (4,6) -1,21% -1,15% 0,40% 0,41% -0,03% 0,33% -0,21% -0,24% 0,08% -0,05% 
Average (1,6) -1,53% -1,46% -0,30% -0,30% -0,94% -0,57% -0,97% -1,00% -0,13% -0,26% 
Average (1,10) -2,00% -1,93% -0,79% -0,78% -1,09% -0,72% -0,87% -0,90% -0,81% -0,95% 
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Third, the results for tenant-owned apartments with one to two rooms are shown in diagram 6 and 

Table 11. The results presented in diagram 6 show that the cumulative abnormal return decreased, on 

average, one month prior to the enforcement of amortization requirement two. After the enforcement 

of amortization requirement two, CAR increased and stabilized at a negative cumulative return. New 

production does not show statistically significant results, while the other regions show statistically 

significant results four months prior to seven months post the enforcement. The results for the decision 

to enforce requirement two for tenant-owned apartments with one to two rooms are presented in 

appendix 8.2 and follow the same pattern. New production shows statistically significant results seven 

months post the decisions. Stockholm, the low-priced region, the middle-priced region and the high-

priced region show statistically significant results two months prior to seven months post the 

enforcement.  

 

The results presented in Table 11 show that the return was negative on the event month. Six and ten 

months post the enforcement, the return was negative only for newly produced tenant-owned 

apartments and tenant-owned apartments in the low-priced region. New production in Stockholm 

experienced negative abnormal returns on the event month, three months post the event month and 

negative abnormal returns on average for both six and ten months post the event month. New 

production shows statistically significant results three months prior to and on the enforcement month. 

Stockholm and the high-priced region show varying statistically significant results. The low-priced 

region shows statistically significant results five months prior to ten months post the enforcement, 

except for July 2018. The middle-priced region shows statistically significant results five months prior 

to ten months post the enforcement, except for February, April and October 2018. 

 

The results for the decision of amortization requirement two, can be found in appendix 8.2. The results 

show that the abnormal return is negative two months prior to one month post the decision of 

amortization requirement two for all regions. The ARs are statistically significant three months prior 

to ten months post the decision of the requirement. For Stockholm, the results are significant except 

for May 2018. The low-priced region shows statistically significant results except for in July, 

September and November 2018. The middle-priced region shows statistically significant results, 

except for June and August 2018, while the high-priced area shows statistically significant results for 

all five months prior to ten months post the decision. 
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Diagram 6: CARCMR, enforcement displayed for tenant-owned apartment with one to two rooms in Stockholm, the low-priced 

region of Stockholm, the middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to 

seven months post the enforcement of requirement one. 

 

Table 11: Abnormal Returns (in percent) for tenant-owned apartment with 1-2- rooms during the enforcement 

of amortization requirement one. Statistically significant returns are market in bold. 

Event Month Stockholm New 
Production 

Stockholm Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -5,27% -5,13% -5,17% -5,17% -3,07% -2,54% -7,28% -7,20% -4,66% -4,79% 
-4 2,00% 2,13% -4,19% -4,19% -7,47% -6,94% -3,47% -3,39% -3,91% -4,04% 
-3 -17,34% -17,21% -1,11% -1,11% -4,16% -3,63% -4,01% -3,93% -3,60% -3,73% 
-2 14,30% 14,43% 0,42% 0,41% 2,83% 3,36% 2,29% 2,37% 2,83% 2,70% 
-1 13,94% 14,07% -0,23% -0,23% -4,29% -3,76% -0,23% -0,15% -0,56% -0,69% 
0 -13,00% -12,87% -7,03% -7,04% -1,46% -0,93% -3,65% -3,57% -6,14% -6,27% 
1 -5,49% -5,36% 3,29% 3,29% -2,87% -2,34% 0,35% 0,43% 2,97% 2,84% 
2 -3,56% -3,43% -1,88% -1,88% -0,54% -0,01% -3,68% -3,60% -1,13% -1,26% 
3 -2,08% -1,95% -4,43% -4,43% -4,76% -4,23% -4,20% -4,12% -3,13% -3,26% 
4 10,66% 10,79% 3,86% 3,85% -0,12% 0,41% 5,41% 5,50% 4,41% 4,28% 
5 1,80% 1,93% 0,89% 0,89% 4,39% 4,92% -1,71% -1,63% -1,53% -1,66% 
6 -25,53% -25,40% -4,52% -4,52% -6,57% -6,04% -2,18% -2,09% -3,05% -3,18% 
7 5,53% 5,66% -0,47% -0,47% -2,45% -1,92% 0,05% 0,13% -0,32% -0,45% 
8 -8,86% -8,73% -3,70% -3,70% -4,61% -4,08% -3,21% -3,13% -3,58% -3,71% 
9 -0,20% -0,06% -1,65% -1,66% -1,98% -1,45% -4,95% -4,87% -1,01% -1,14% 
10 8,09% 8,23% 0,49% 0,49% 2,97% 3,50% 3,80% 3,89% -1,96% -2,09% 
Average (-5,-3) -6,87% -6,74% -3,49% -3,49% -4,90% -4,37% -4,92% -4,84% -4,06% -4,19% 
Average (-2,0) 5,08% 5,21% -2,28% -2,28% -0,98% -0,44% -0,53% -0,45% -1,29% -1,42% 
Average (1,3) -3,71% -3,58% -1,00% -1,01% -2,72% -2,19% -2,51% -2,43% -0,43% -0,56% 
Average (4,6) -4,36% -4,23% 0,08% 0,07% -0,77% -0,23% 0,51% 0,59% -0,06% -0,19% 
Average (1,6) -4,04% -3,90% -0,46% -0,47% -1,75% -1,21% -1,00% -0,92% -0,24% -0,37% 
Average(1,10) -1,96% -1,83% -0,81% -0,81% -1,66% -1,12% -1,03% -0,95% -0,83% -0,96% 

-35%
-30%
-25%
-20%
-15%
-10%

-5%
0%
5%

10%

-5 -3 -1 1 3 5 7

CA
R 

[%
]

TIME IN MONTHS [JAN 2018 - JAN 2019]

CAR FOR ENFORCING REQUIREMENT TWO
(TENANT-OWNED APARTMENTS WITH 1-2 ROOMS)

Stockholm Stockholm New Production Low-priced region

Middle-priced region High-priced region



 
 

44 

4.1.3 PRICE DEVELOPMENT 
 
In this section, the price development is presented in Swedish kronor (SEK) per square meter to 

illustrate how the price has changed over time. There are three graphs presented below. Diagram 7 

illustrates the price development for single-family houses, diagram 8 illustrates the price development 

for tenant-owned apartments and diagram 9 illustrates the price development for tenant-owned 

apartments with one to two rooms. In each graph, there are four marks for each event month. First, 

“Decision 1” represents the decision of amortization requirement one, “Enforcement 1” represents 

enforcement of amortization requirement one, “Decision 2” represents the decision of amortization 

requirement two, and “Enforcement 2” represents the enforcement of amortization requirement two.  

 

Diagram 7 shows that house prices have decreased, on average, after both amortization requirement 

one and amortization requirement two. The largest decrease is recorded in the high-priced region, 

followed by the low-priced region, new production in Stockholm and the middle-priced region. 

Diagram 8 shows that tenant-owned apartment prices have stagnated after both amortization 

requirement one and amortization requirement two. Comparing the average price per square meter 

recorded in June 2016 and February 2019, there has been a slight increase, and the same applies for 

March 2018 and February 2019. The exception includes new production in Stockholm that has 

decreased in price per square meter. Diagram 9 shows that prices for tenant-owned apartments with 

one to two rooms have stagnated. The price per square meter for new production in Stockholm, the 

Stockholm region and the high-priced region has slightly increased, while the low-priced region and 

the middle-priced region has decreased slightly. 
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Diagram 7: Price development for single-family houses between December 2013 and February 2019 in SEK per square 

meter. 

 

 
Diagram 8: Price development for tenant-owned apartments between December 2013 and February 2019 in SEK per 

square meter. 
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Diagram 9: Price development for tenant-owned apartments with one to two rooms between December 2013 and February 

2019 in SEK per square meter. 
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4.2 REGRESSION RESULTS 
 
This chapter presents the results of the regression analysis and is divided into two sections. The first 

section presents the results from amortization requirement one and the second section presents the 

results for amortization requirement two. Only the regression results for the enforcement are presented 

in this chapter and the regression results for the decision of amortization requirement one and two are 

presented in section 8.3 and section 8.4 respectively. 

 
4.2.1 AMORTIZATION REQUIREMENT ONE 
 
This section presents the results from the regression analysis based on the housing prices calculated in 

the event study. The Tables presented show the betas for the estimated equations, arranged according 

to regions and subdivided into abnormal return calculated using the constant mean return model 

(CMR) and the market return model (MR) respectively. Table 12-14 shows the regression results for 

single-family houses. Table 15-17 shows the regression results for tenant-owned apartments and Table 

18-20 shows the regression results for tenant-owned apartments with one to two rooms. The regression 

results for the decision of amortization one can be found in section 8.3. 

 

The multivariate regression results for single-family houses, presented in Table 12, show no statistical 

significance, except for inflation in Stockholm county that shows an unexpected direction. The R-

squared results suggest a very poor fit, as expected due to the low number of observations. The robust 

test, using a dummy variable with false dates, also show a poor fit with non-significant results. Running 

a regression with a dummy variable equaling one on the first month post the enforcement month (see 

Table 13) generates significant betas for the dummy variable for all regions, except for the middle-

priced region. Running with a dummy variable equaling one on the tenth month post the enforcement 

month, generates betas for the dummy variable with significant results for all regions, except for the 

high-priced region (see Table 14). The regressions result with only the dummy variables, suggest that 

there is statistical significance for the enforcement of the requirement. The multivariate regression 

results, however, show that the results fail to reject the null hypothesis.  

 

For the decision to enforce the requirement, there are no significant results showing in the multivariate 

regression, except for inflation in Stockholm county (see Table 36 in section 8.3). The regression 

produces a poor fit for the real and the deviating dates. Running with a dummy variable equaling one 

on the first month post the decision month, generates betas for the dummy variable with significant 
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results for all regions, except for the high-priced region (see Table 37). The multivariate regression, 

however, shows that the results fail to reject the null hypothesis. 
 

Table 12: Multivariate regression results for single-family houses under amortization requirement one 
 Variables Stockholm county Low-priced region Middle-priced region High-priced region  

ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,00 0,00 -0,01 -0,01 0,01 0,01 -0,02 -0,02 
  (-0,11) (-0,11) (-0,66) (-0,66) (-0,48) (-0,48) (-0,29) (-0,29) 
Inflation -3,25 -,24 -1,76 -1,72 -0,97 -0,97 -8,48 -8,48 
  (-2,25) (-2,26) (-1,47)  (-1,44)  (-0,51) (-0,51) (-1,82) (-1,82) 
BNP -2,25 -3,60 -0,90 -0,89 -0,62 -0,62 -7,36 -7,36 
  (-0,41) (-0,41) (-0,20) (-0,20) (-0,06) (-0,06) (-0,59) (-0,59) 
Interest -2,82 -2,82 -1,46 -1,48 -1,35 -1,35 -1,81 -1,81 
  (-1,06) (-1,06) (-0,63) (-0,63) (-0,45) (-0,45) (-0,21) (-0,21) 
Population 9,88 9,87 2,01 2,02 1,15 1,15 32,26 32,26 
  (-0,33) (-0,33) (-0,09) (-0,09) (-0,04) (-0,04) (-0,41) (-0,41) 
Income -0,21 -0,21 -0,17 -0,17 -0,08 -0,08 0,06 0,06 
  (-1,21) (-1,22) (-1,07) (-1,07) (-0,51) (-0,51) (-0,16) (-0,16) 
Unemployment 2,13 2,13 1,33 1,33 1,61 1,61 0,36 0,36 
  (-1,73) (-1,73) (-1,15) (-1,15) (-1,19) (-1,19) (-0,10) (-0,10) 
Constant -0,11 -0,11 -0,08 -0,07 -0,10 -0,10 -0,01 -0,02 
  (-1,35) (-1,35) (-0,89) (-0,84) (-1,35) (-1,36) (-0,06) (-0,08) 
Adjusted R2 -0,02 -0,02 -0,07 -0,07 -0,13 -0,13 -0,09 -0,09 

 

Table 13: Regression result for single-family houses, testing for amortization requirement one; one month 

post the enforcement 

 Variables Stockholm county Low-priced region Middle-priced region High-priced region 
 ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,09 -0,09 -0,02 -0,02 -0,01 -0,01 0,11 0,11 
  (-12,91) (-12,96) (-2,83) (-2,83) (-1,84) (-1,84) (-6,40) (-6,40) 
Constant 0,00 0,00 -0,01 0,00 0,00 0,00 0,00 -0,01 
  (-0,28) (-0,31) (-1,09)  (-0,53)  (-0,56) (-0,63) (-0,19) (-0,40) 
Adjusted R2 0,06 0,06 -0,02 -0,02 -0,02 -0,02 0,00 0,00 

 
Table 14: Regression result for single-family houses, testing for amortization requirement one; ten months post 

the enforcement 

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] -0,06 -0,06 -0,03 -0,03 -0,03 -0,03 0,00 0,00 
  (-7,95) (-7,98) (-6,08) (-6,07) (-4,39) (-4,39) (-0,20) (-0,20) 
Constant 0,00 0,00 -0,01 0,00 0,00 0,00 0,00 0,00 
  (-0,37) (-0,40) (-1,03)  (-0,46)  (-0,51) (-0,58) (-0,06) (-0,27) 
Adjusted R2 0,01 0,01 0,00 0,00 -0,01 -0,01 -0,02 -0,02 
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The multivariate regression results for tenant-owned apartments, presented in Table 15, show no 

statistical significance for any of the betas. The R-squared results suggest a very poor fit, as expected 

due to the low number of observations. The robust test, using a dummy variable with false dates, also 

show a poor fit and non-significant results. Running a regression with a dummy variable equaling one 

on the first month post the enforcement month (see Table 16) generates significant betas for the dummy 

variable for all regions, except for new production. Running with a dummy variable equaling one on 

the tenth month post the enforcement month generates betas for the dummy variable with significant 

results only the middle-priced and high-priced region (see Table 17). The regressions result with only 

the dummy variables, suggest that there may be statistical significance for the enforcement of the 

requirement, but there is no clear pattern. The multivariate regression results and the regression results 

using only the dummy variable as an independent variable indicate that the null hypothesis cannot be 

rejected.  

 

For the decision to enforce the requirement, there are no significant results for the betas in the 

multivariate regression (see Table 38 in section 8.3). The regression produces a poor fit for the real 

and the deviating dates. Running with a dummy variable equaling one on the first month post the 

decision month generates betas for the dummy variable with significant results only for Stockholm 

county and the low-priced region (see Table 39). The multivariate regression, however, shows that the 

results fail to reject the null hypothesis. 

 
Table 15: Multivariate regression results for tenant-owned apartments under amortization requirement one 

Variables Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

 ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,00 0,00 0,03 0,03 0,00 0,00 0,01 0,01 0,02 0,02 
  (0,08) (0,08) (-1,96) (-1,96) (-0,21) (-0,21) (-1,07) (-1,07) (-1,96) (-1,96) 
Inflation 2,44 2,44 -0,73 -0,73 -1,57 -1,54 0,51 0,53 -0,42 -0,41 
  (0,78) (0,78) (-0,55) (-0,55) (-1,68)  (-1,65)  (-0,56) (-0,58) (-0,44) (-0,43) 
BNP 4,71 4,71 4,44 4,44 0,16 0,40 1,74 1,74 3,64 3,64 
  (0,32) (0,32) (-1,18) (-1,18) (-0,04) (-0,04) (-0,39) (-0,39) (-1,16) (-1,16) 
Interest -8,94 -8,94 0,01 0,01 -3,32 -3,35 -1,27 -1,29 -3,03 -3,04 
  (-0,74) (-0,74) (0,00) (0,00) (-1,13) (-1,14) (-0,43) (-0,43) (-1,29) (-1,29) 
Population 32,69 32,69 -0,36 -0,36 20,30 20,33 -2,15 -2,14 17,21 17,21 
  (0,51) (0,51) (-0,02) (-0,02) (-1,15) (-1,15) (-0,14) (-0,14) (-1,19) (-1,19) 
Income -0,76 -0,76 -0,20 -0,20 -0,76 -0,76 -0,60 -0,60 -0,60 -0,60 
  (-0,35) (-0,35) (-0,42) (-0,42) (-1,69) (-1,69) (-1,20) (-1,20) (-1,66) (-1,66) 
Unemployment 1,94 1,94 0,57 0,57 -0,31 -0,31 -0,58 -0,58 0,15 0,15 
  (0,47) (0,47) (-0,56) (-0,56) (-0,43) (-0,44) (-0,93) (-0,93) (-0,23) (-0,23) 
Constant 7,36 7,36 1,85 1,85 7,47 7,49 5,96 5,97 5,90 5,91 
  (0,34) (0,34) (-0,40) (-0,40) (-1,68) (-1,68) (-1,20) (-1,20) (-1,64) (-1,64) 
Adjusted R2 -0,14 -0,14 -0,03 -0,03 0,00 0,00 -0,03 -0,03 0,03 0,03 
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Table 16: Regression result for tenant-owned apartments, testing for amortization requirement one; one month 

post the enforcement 

Variables 
  

Stockholm New 
Production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] 0,00 0,00 0,04 0,04 0,16 0,02 0,04 0,04 0,03 0,03 
  (0,17) (-0,17) (-8,69) (-8,69) (-4,63) (-4,64) (-11,54) (-11,56) (7,97) (-7,98) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 0,00 -0,01 0,00 -0,01 -0,01 
  (-0,41) (-0,37) (-1,23) (-1,17) (-1,57)  (-0,42)  (-1,47) (-1,31) (-1,42) (-1,70) 
Adjusted R2 -0,02 -0,02 0,01 0,01 -0,01 -0,01 0,04 0,04 0,01 0,01 

 

Table 17: Regression result for tenant-owned apartments, testing for amortization requirement one; ten months 

post the enforcement 

Variables Stockholm 
county 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] -0,01 -0,01 0,00 0,00 -0,01 -0,01 0,04 0,04 -0,01 -0,01 
  (-0,71) (-0,71) (-0,63) (-0,63) (-1,56) (-1,55) (-10,54) (-10,55) (-2,33) (-2,33) 
Constant -0,01 -0,01 -0,01 0,00 -0,01 0,00 -0,01 0,00 0,00 -0,01 
  (-0,39) (-0,35) (-1,01) (-0,95) (-1,43)  (-0,28)  (-1,45) (-1,28) (-1,18) (-1,46) 
Adjusted R2 -0,02 -0,02 -0,02 -0,02 -0,02 -0,02 0,03 0,03 -0,02 -0,02 

 
 
The multivariate regression results for tenant-owned apartments with one to two rooms, presented in 

Table 18, show no statistical significance for any of the betas. The R-squared results suggest a very 

poor fit, as expected due to the low number of observations. The robust test, using a dummy variable 

with false dates, also show a poor fit and non-significant results. Running a regression with a dummy 

variable equaling one on the first month post the enforcement month (see Table 19) generates 

significant betas for the dummy variable for all regions. Running with a dummy variable equaling one 

on the tenth month post the enforcement month generates betas for the dummy variable with significant 

results for all regions except the high-priced region (see Table 17). The regressions result with only 

the dummy variables, suggest that there may be statistical significance for the enforcement of the 

requirement. However, the multivariate regression results indicate that the null hypothesis cannot be 

rejected. 

 

For the decision to enforce the requirement, there are no significant results for the betas in the 

multivariate regression (see Table 40 in section 8.3). The regression produces a poor fit for the real 

and the deviating dates. Running with a dummy variable equaling one on the first month post the 

decision month, generates betas for the dummy variable with significant results only for Stockholm 

county and the low-priced region (see Table 39). The multivariate regression, however, shows that the 

results fail to reject the null hypothesis.  
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Table 18: Multivariate regression results for tenant-owned apartments with one to two rooms under amortization 
requirement one 

Variables Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARCMR ARCMR ARMR 
POST [1,5] -0,01 -0,01 0,02 0,02 -0,01 -0,01 0,02 0,02 0,02 0,02 
  (-0,13) (-0,13) (-1,30) (-1,30) (-0,38) (-0,38) (-1,19) (-1,19) (1,68) (1,68) 
Inflation 1,03 1,03 -1,45 -1,45 -1,24 -1,24 0,88 0,88 1,19 1,19 
  (-0,25) (-0,25) (-1,35) (-1,35) (-1,13)  (-1,13)  (-0,72) (-0,72) (0,74) (0,74) 
BNP -5,25 -5,25 82,83 2,83 -1,86 -1,86 1,21 1,21 6,17 6,17 
  (-0,38) (-0,38) (-0,93) (-0,93) (-0,36) (-0,36) (-0,26) (-0,26) (1,53) (1,53) 
Interest -11,54 -11,54 -2,65 -2,65 -3,45 -3,45 -1,65 -1,65 -1,73 -1,73 
  (-0,88) (-0,88) (-1,05) (-1,05) (-0,95) (-0,95) (-0,51) (-0,51) (-0,22) (-0,22) 
Population 81,81 81,81 19,37 19,37 20,92 20,92 1,33 1,33 13,81 13,81 
  (-0,89) (-0,89) (-1,09) (-1,09) (-0,92) (-0,92) (-0,07) (-0,07) (0,65) (0,65) 
Income -1,28 -1,28 -0,76 -0,76 -0,93 -0,93 -0,84 -0,84 -0,61 -0,61 
  (-0,55) (-0,55) (-1,70) (-1,70) (-1,87) (-1,87) (-1,57) (-1,57) (-0,71) (-0,71) 
Unemployment 1,28 1,28 -0,50 -0,50 -0,72 -0,72 -0,87 -0,87 -0,49 -0,49 
  (-0,27) -0,27 (-0,65) (-0,65) (-1,00) (-1,00) (-1,05) (-1,05) (-0,31) (-0,31) 
Constant 12,55 12,55 7,50 7,50 9,19 9,20 8,33 8,33 6,03 6,03 
  (-0,54) (-0,54) (-1,70) (-1,70) (-1,87) (-1,87) (-1,57) (-1,57) (-0,71) (-0,71) 
Adjusted R2 0,01 0,01 0,19 0,19 0,12 0,12 0,14 0,14 0,06 0,06 

 

Table 19: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement one; one month post the enforcement 

Variables Stockholm New 
Production 

Stockholm county Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] 0,11 0,11 0,07 0,07 0,03 0,03 0,05 0,05 0,05 0,05 
  (-5,99) (-5,99) (-15,12) (-15,12) (-6,76) (-6,76) (-10,15) (-10,15) (-6,26) (-6,26) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 0,00 -0,01 0,00 0,00 -0,01 
  (-0,38) (-0,31) (-1,27) (-1,28) (-1,20)  (-0,12)  (-1,14) (-0,96) (-0,64) (-0,81) 
Adjusted R2 0,00 0,00 0,08 0,08 0,00 0,00 0,03 0,03 0,00 0,00 

 

Table 20: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement one; ten months post the enforcement 

Variables Stockholm 
county 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] 0,06 0,06 -0,01 -0,01 -0,04 -0,04 0,03 0,03 0,00 0,00 
  (-3,16) (-3,16) (-2,60) (-2,60) (-7,71) (-7,71) (-6,40) (-6,40) (-0,38) (-0,38) 
Constant -0,01 0,00 0,00 0,00 0,00 0,00 -0,01 0,00 0,00 0,00 
  (-0,32) (-0,25) (-0,83) (-0,84) (-0,89)  (-0,19)  (-1,04) (-0,87) (-0,49) (-0,66) 

Adjusted R2 -0,02 -0,02 -0,02 -0,02 0,01 0,01 0,00 0,00 -0,02 -0,02 
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4.2.2 AMORTIZATION REQUIREMENT TWO 
 

This section presents the results from the regression analysis based on the housing prices calculated in 

the event study. The Tables present the betas for the equations, arranged according to regions and 

subdivided into abnormal return calculated using the constant mean return model (CMR) and the 

market return model (MR) respectively. Table 21-23 shows the regression results for single-family 

houses. Table 24-26 shows the regression results for tenant-owned apartments and Table 27-29 shows 

the regression results for tenant-owned apartments with one to two rooms. The regression analysis 

produced a very poor fit according to the R-squared results. The regression results for the decision of 

amortization one can be found in section 8.4. 

 

The multivariate regression results for single-family houses, presented in Table 21, show no statistical 

significance for any of the betas except for unemployment in the low-priced region. The R-squared 

results suggest a very poor fit, as expected due to the low number of observations. The robust test, 

using a dummy variable with false dates, also show a poor fit and non-significant results. Running a 

regression with a dummy variable equaling one on the first month post the enforcement month (see 

Table 22) generates significant betas for the dummy variable for all regions, except for the middle-

priced region. Running with a dummy variable on the tenth month equaling one post the enforcement 

month, generates betas for the dummy variable with significant results for all regions (see Table 23). 

The regressions result with only the dummy variables, suggest that there may be statistical significance 

for the enforcement of the requirement. However, the multivariate regression results indicate that the 

null hypothesis cannot be rejected. 

 

For the decision to enforce the requirement, there are no significant results for the betas in the 

multivariate regression (see Table 42 in section 8.4). The regression produces a poor fit for the real 

and the deviating dates. Running with a dummy variable equaling one on the first month post the 

decision month generates betas for the dummy variable with significant results only for Stockholm 

county and the low-priced region (see Table 43). The multivariate regression, however, shows that the 

results fail to reject the null hypothesis.  

 
 
 
 
 
 
 
 



 
 

53 

Table 21: Multivariate regression results for single-family houses under amortization requirement two 
Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,03 -0,03 0,01 0,01 -0,03 -0,03 0,00 0,00 
  (-0,63) (-0,63) (-0,21) (-0,21) (-0,95) (-0,95) (-0,06) (-0,06) 
Inflation -0,86 -0,86 -1,38 -1,38 1,49 1,49 -2,35 -2,35 
  (-0,44) (-0,44) (-0,63)  (-0,63)  (-1,14) (-1,14) (-0,59) (-0,59) 
BNP -1,30 -1,30 0,79 0,79 -2,19 -2,19 3,77 3,77 
  (-0,17) (-0,17) (-0,10) (-0,10) (-0,35) (-0,35) (-0,29) (-0,29) 
Interest -34,84 -34,84 -21,42 -21,42 -6,49 -6,49 -37,04 -37,04 
  (-1,42) (-1,42) (-0,84) (-0,84) (-0,21) (-0,21) (-0,63) (-0,63) 
Population -3,44 -3,44 -13,94 -13,94 19,58 19,58 -71,16 -71,16 
  (-0,07) (-0,07) (-0,37) (-0,37) (-0,56) (-0,56) (-0,67) (-0,67) 
Income -0,22 -0,22 -0,24 -0,24 0,02 0,02 -0,40 -0,40 
  (-1,02) (-1,02) (-1,07) (-1,07) (-0,13) (-0,13) (-1,17) (-1,17) 
Unemployment 3,03 3,03 3,75 3,75 -0,15 -0,15 8,91 8,91 
  (-1,67) (-1,67) (2,08) (2,08) (-0,08) (-0,08) (1,65) (1,65) 
Constant 0,35 0,34 0,09 0,09 0,08 0,08 0,08 0,08 
  (1,03) (1,03) (0,27) (-0,28) (0,18) (0,18) (-0,11) (-0,11) 
Adjusted R-squared -0,13 -0,13 -0,10 -0,10 -0,16 -0,16 -0,11 -0,11 

 
Table 22: Regression result for single-family houses, testing for amortization requirement two; one month post 

the enforcement 

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,04 -0,04 -0,03 -0,03 0,00 0,00 -0,08 -0,08 
  (-4,88) (-4,88) (-4,46) (-4,46) (0,07) (0,07) (-4,88) (-4,88) 
Constant -0,01 -0,01 -0,02 -0,01 -0,01 -0,01 -0,01 -0,01 
  (-1,61) (-1,64) (-2,01)  (-1,88)  (-2,28) (-2,40) (-0,48) (-0,71) 
Adjusted R2 -0,01 -0,01 -0,01 -0,01 -0,03 -0,03 -0,01 -0,01 

 

Table 23: Regression result for single-family houses, testing for amortization requirement two; ten months post 

the enforcement 

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] -0,05 -0,05 -0,06 -0,06 -0,03 -0,03 0,09 0,09 
  (-7,08) (-7,08) (-8,56) (-8,56) (-5,58) (-5,58) (-5,55) (-5,55) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,02 
  (-1,57) (-1,59) (-1,94)  (-1,81)  (-2,15) (-2,28) (-0,78) (-1,01) 
Adjusted R2 0,01 0,01 0,03 0,03 0,00 0,00 0,00 0,00 

 

 

 

 

 

 



 
 

54 

The multivariate regression results for tenant-owned apartments, presented in Table 24, show no 

statistical significance for any of the betas except for inflation in Stockholm, inflation, income, and 

unemployment in the low-priced region and income in the high-priced region. The R-squared results 

suggest a very poor fit, as expected due to the low number of observations. The robust test, using a 

dummy variable with false dates, also show a poor fit and non-significant results. Running a regression 

with a dummy variable equaling one on the first month post the enforcement month (see Table 25) 

generates significant betas for the dummy variable for all regions, except for the low-priced region. 

Running with a dummy variable equaling one on the tenth month post the enforcement month 

generates betas for the dummy variable with significant results for all regions (see Table 26). The 

regressions result with only the dummy variables, suggest that there may be statistical significance for 

the enforcement of the requirement. However, the multivariate regression results indicate that the null 

hypothesis cannot be rejected. 

 

For the decision to enforce the requirement, there are no significant results for the betas in the 

multivariate regression except for inflation in Stockholm, inflation, income, and unemployment in the 

low-priced region (see Table 44 in section 8.4). The regression produces a poor fit for the real and the 

deviating dates. Running with a dummy variable equaling one on the first month post the decision 

month generates betas for the dummy variable with significant results (see Table 45). The multivariate 

regression, however, shows that the results fail to reject the null hypothesis. 

 

Table 24: Regression results for tenant-owned apartments under amortization requirement two 

Variables 
  

Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,03 0,03 0,02 0,02 0,04 0,04 0,01 0,01 0,02 0,02 
  (0,46) (0,46) (-0,68) (-0,68) (-1,95) (-1,95) (-0,88) (-0,88) (-1,42) (-1,42) 
Inflation 2,57 2,57 -1,93 -1,93 -2,80 -2,80 -0,95 -0,95 0,05 0,05 
  (0,79) (0,79) (-2,27) (-2,27) (-3,08)  (-3,08)  (-0,87) (-0,87) (-0,05) (-0,05) 
BNP -1,59 -1,59 0,41 0,41 6,11 6,11 2,56 2,56 2,66 2,66 
  (-0,16) (-0,16) (-0,09) (-0,09) (1,25) (1,25) (-0,52) (-0,52) (-0,80) (-0,80) 
Interest 6,49 6,49 0,23 0,23 5,54 5,54 3,15 3,15 -1,76 -1,76 
  (-0,10) (-0,10) (-0,01) (-0,01) (-0,38) (-0,38) (-0,21) (-0,21) (-0,14) (-0,14) 
Population -37,93 -37,93 25,83 25,83 -10,86 -10,86 3,16 3,16 8,41 8,41 
  (-0,47) (-0,47) (-0,89) (-0,89) (-0,45) (-0,45) (-0,12) (-0,12) (-0,39) (-0,39) 
Income -0,28 -0,28 -0,10 -0,10 -0,31 -0,31 -0,13 -0,13 -0,17 -0,17 
  (-0,84) (-0,84) (-0,83) (-0,83) (-2,70) (-2,70) (-1,26) (-1,26) (-2,30) (-2,30) 
Unemployment 3,11 3,11 0,69 0,69 3,00 3,00 0,96 0,96 1,22 1,22 
  (0,64) (0,64) (-0,49) (-0,49) (-2,72) (-2,72) (-0,80) (-0,80) (-1,21) (-1,21) 
Constant -0,27 -0,26 -0,10 -0,10 -0,30 -0,29 -0,13 -0,13 -0,08 -0,08 
  (-0,30) (-0,30) (-0,50) (-0,50) (-1,54) (-1,53) (-0,67) (-0,67) (-0,51) (-0,52) 
Adjusted R2 -0,17 -0,17 -0,03 -0,03 0,32 0,32 -0,11 -0,11 0,10 0,10 
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Table 25: Regression result for tenant-owned apartments, testing for amortization requirement two; one month 

post the enforcement 

Variables 
  

Stockholm New 
Production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,06 -0,06 0,03 0,03 0,01 0,01 0,00 0,00 0,38 0,38 
  (-5,23) (-5,23) (-6,14) (-6,14) (-1,40) (-1,40) (-0,44) (-0,44) (-9,67) (-9,67) 
Constant -0,01 -0,01 -0,01 -0,01 -0,02 -0,01 -0,01 -0,01 -0,01 -0,01 
  (-0,73) (-0,68) (-2,23) (-2,22) (-3,00)  (-2,31)  (-2,67) (-2,74) (-3,27) (-3,62) 
Adjusted R2 -0,01 -0,01 0,00 0,00 -0,03 -0,03 -0,03 -0,03 0,06 0,06 

 

Table 26: Regression result for tenant-owned apartments, testing for amortization requirement two; ten months 

post the enforcement 

Variables 
  

Stockholm 
county 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] -0,04 -0,04 0,02 0,02 0,05 0,05 0,04 0,04 -0,02 -0,02 
  (-2,95) (-2,95) (-2,74) (-2,74) (-10,80) (-10,80) (-8,98) (-8,98) (-5,73) (-5,73) 
Constant -0,01 -0,01 -0,01 -0,01 -0,02 -0,01 -0,01 -0,01 -0,01 -0,01 
  (-0,79) (-0,74) (-2,11) (-2,10) (-3,41)  (-2,69)  (-3,04) (-3,10) (-2,76) (-3,10) 
Adjusted R2 -0,02 -0,02 -0,02 -0,02 0,07 0,07 0,04 0,04 0,01 0,06 

 

The multivariate regression results for tenant-owned apartments with one to two rooms, presented in 

Table 27, show no statistical significance for any of the betas except for the dummy variable and BNP 

for new production, BNP for Stockholm, and inflation, income and unemployment for the low-priced 

region. The R-squared results suggest a very poor fit, as expected due to the low number of 

observations. The robust test, using a dummy variable with false dates, also show a poor fit and non-

significant results. Running a regression with a dummy variable equaling one on the first month post 

the enforcement month (see Table 28) generates significant betas for the dummy variable for all 

regions. Running with a dummy variable equaling one on the tenth month post the enforcement month, 

generates betas for the dummy variable with significant results for all regions, except for the high-

priced region (see Table 29). The regressions result with only the dummy variables, suggest that there 

may be statistical significance for the enforcement of the requirement. However, the multivariate 

regression results indicate that the null hypothesis cannot be rejected. 

 

For the decision to enforce the requirement, there are no significant results for the betas in the 

multivariate regression except for inflation, income, and unemployment in the low-priced region (see 

Table 46 in section 8.4). The regression produces a poor fit for the real and the deviating dates. Running 

with a dummy variable equaling one on the first month post the decision month generates betas for the 
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dummy variable with significant results, except for the low-priced region (see Table 47). The 

multivariate regression, however, show that the results fail to reject the null hypothesis.  
 

Table 27: Regression results for tenant-owned apartments with one to two rooms under amortization 

requirement two 

Variables Stockholm New 
production 

Stockholm county Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,14 0,14 0,04 0,04 0,04 0,04 0,03 0,03 0,03 0,03 
  (-2,02) (-2,02) (-1,91) (-1,91) (-1,77) (-1,77) (-1,11) (-1,11) (1,38) (1,38) 
Inflation -4,17 -4,17 -1,83 -1,83 -2,54 -2,54 -0,77 -0,77 -0,67 -0,67 
  (-0,99) (-0,99) (-1,85) (-1,85) (-3,12)  (-3,12)  (-0,48) (-0,48) (-0,60) (-0,60) 
BNP 22,28 22,28 3,26 3,26 4,37 4,37 2,80 2,80 2,47 2,47 
  (-2,45) (-2,45) (-2,45) (-2,45) (-0,92) (-0,92) (-0,44) (-0,44) (-0,70) (-0,70) 
Interest 113,35 113,35 23,69 23,69 8,49 8,49 11,71 11,71 7,81 7,81 
  (-1,57) (-1,57) (-1,40) (-1,40) (-0,41) (-0,41) (-0,62) (-0,62) (-0,52) (-0,52) 
Population -116,94 -116,94 14,23 14,23 -30,34 -30,34 -6,73 -6,73 11,56 11,56 
  (-1,06) (-1,06) (-0,40) (-0,40) (-1,15) (-1,15) (-0,21) (-0,21) (-0,40) (-0,40) 
Income -0,25 -0,25 -0,16 -0,16 -0,34 -0,34 -0,21 -0,21 -0,19 -0,19 
  (-0,63) (-0,63) (-1,55) (-1,55) (-3,04) (-3,04) (-1,52) (-1,52) (-1,69) (-1,69) 
Unemployemnt -0,10 -0,10 -0,23 -0,23 3,46 3,46 1,08 1,08 0,86 0,86 
  (-0,02) (-0,02) (-0,18) (-0,18) (-2,66) (-2,66) (-0,69) (-0,69) (-0,69) (-0,69) 
Constant -1,66 -1,66 -0,40 -0,40 -0,34 -0,34 -0,26 -0,26 -0,21 -0,21 
  (-1,78) (-1,78) (-1,80) (-1,80) (-1,30) (-1,28) (-1,00) (-1,00) (-1,08) (-1,09) 
Adjusted R2 -0,03 -0,03 0,11 0,11 0,27 0,27 -0,08 -0,08 0,11 0,11 

 

Table 28: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement two; one month post the enforcement 

Variables 
  

Stockholm New 
Production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,05 -0,05 0,05 0,05 -0,01 -0,01 0,02 0,02 0,04 0,04 
  (-3,02) (-3,02) (-8,38) (-8,38) (-2,13) (-2,13) (-3,08) (-3,08) (-8,82) (-8,82) 
Constant -0,01 -0,01 -0,01 -0,01 -0,02 -0,01 -0,01 -0,01 -0,01 -0,01 
  (-0,47) (-0,39) (-2,53) (-2,54) (-3,11)  (-2,14)  (-2,47) (-2,33) (-2,69) (-2,96) 
Adjusted R2 -0,02 -0,02 0,03 0,03 -0,03 -0,03 -0,02 -0,02 0,04 0,04 

 

Table 29: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement two; ten months post the enforcement 

Variables 
  

Stockholm 
county 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [10,10] 0,09 0,09 0,02 0,02 0,05 0,05 0,05 0,05 -0,01 -0,01 
  (-5,93) (-5,93) (-3,18) (-3,18) (-9,14) (-9,14) (9,60) (9,60) (-1,60) (-1,60) 
Constant -0,01 -0,01 -0,01 -0,01 -0,02 -0,01 -0,02 -0,01 -0,01 -0,01 
  (-0,73) (-0,65) (-2,33) (-2,33) (-3,54)  (-2,54)  (-2,74) (-2,59) (-2,32) (-2,58) 
Adjusted R2 0,00 0,00 -0,02 -0,02 0,04 0,04 0,05 0,05 -0,02 -0,02 
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5 ANALYSIS 
 
The purpose of the analysis chapter is to analyze and explain the results found in this paper and is 

divided into three sections. The first section discusses the results for single-family houses and is 

divided into the first and the second amortization requirement. The second section discusses the results 

from tenant-owned apartments and is also subdivided by the first and second amortization 

requirements. The last section presents the final thoughts regarding all the results found in this paper. 

 

5.1 SINGLE-FAMILY HOUSES 
 
The purpose of this section is to explain and discuss the results found for single-family houses in the 

event study and in the regression analysis. This section is divided into two parts, one for the first 

amortization requirement and one for the second amortization requirement. 

 
5.1.1 AMORTIZATION REQUIREMENT ONE  
 
For the first amortization requirement, the event study results were, to a certain extent, consistent with 

the predictions of the FSA. Single-family homes experienced a dampened return ten months post the 

enforcement, which is consistent with the theory behind enforcing macroprudential policies. However, 

the results for CAR show no statistical significance, which means that the null hypothesis cannot be 

rejected. The CAR results can therefore not show that the amortization requirement had an effect on 

house prices.  

 

The visualization of the CAR results (see diagram 1), shows that the middle-priced region has a fairly 

consistent return over time, while the high priced- and low-priced regions seem to fluctuate a lot. One 

explanation for the fluctuations of house prices in the high-priced region may be due to the limited 

number of objects sold in the region. Additionally, as discussed in section 2.5.1, the value of the house 

may not be reflected in the price due to objective differences such as location and size and may have 

influenced the fluctuations. The low-priced region may fluctuate using the same argument, but the 

fluctuations are more likely to be caused by the number of sold objects in the different municipalities. 

Lastly, the number of sold homes is different each month, making the observations vary across the 

data set. Lowest is the number of sales in July and December each year, which also results in less data. 

 

The AR (see Table 6) for the first requirement showed a slightly negative trend, over the long term, 

indicating that the returns have been dampened. AR also decreased around the event month, except in 
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the high-priced region, indicating that house prices were lower during this period. Again, July, the 

month post the enforcement of the requirement, experiences a low number of houses sold. This may 

be an explanation for the abnormal returns decreasing, in addition to the requirement being enforced. 

Because the AR results show no statistical significance, the null hypothesis cannot be rejected, and the 

effect of amortization requirement one cannot be determined using this method. 

 

The multivariate regression results show no statistical significance on average, which implies that the 

null hypothesis cannot be rejected. To check for possible significance regarding the decision and 

enforcement of amortization requirement one, dummy variables were used. These dummy variables 

show statistical significance both on the first and the tenth month for Stockholm and the low-priced 

region, which indicates that these regions may have been affected. Since these test-dummies (the first 

month and the tenth month respectively) only account for one month and not a consecutive period after 

the event, it is not the most reliable way of testing for an effect. Because the independent variables are 

close to constant and experiencing only small movements over the regressed period, it is not an 

unreasonable method to apply, given the data set. Because of the lack of movements in the independent 

variables, it is expected that most of the betas are insignificant.  

 

To summarize, it is possible that amortization requirement one had an effect on the prices for single-

family houses. Looking at diagram 7, which shows the price development of house prices, it is clear 

that the development of house prices is slightly slower compared to the period prior to the introduction 

of the requirement. The results from both the event study and the multivariate regression analysis do 

though suggest that the change may be insignificant, which is why it cannot be determined if external 

factors affected price changes or if the amortization requirement influenced the movements in prices.  

 

5.1.2 AMORTIZATION REQUIREMENT TWO 
 
For the second amortization requirement, the CAR (see diagram 4) shows a more consistent trend 

across the different regions. The long-term CAR produces a negative slope, indicating lower returns. 

The CAR shows significant results, for all regions, three months prior to seven months post the 

enforcement, which means that the null hypothesis can be rejected. The results, therefore, imply that 

amortization requirement two has had a negative effect on single-family house prices.  

 

The abnormal returns (see Table 9) were negative during the period prior to the enforcement, low 

during the enforcement month and low on average post the enforcement. On a ten-month average post 
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the enforcement of amortization requirement two, the returns have decreased. The results indicate that 

both amortization requirements have affected the prices of single-family houses negatively on average. 

The abnormal returns for single-family houses, have been low for all regions prior to the enforcement. 

Over a six-month horizon, all abnormal returns are negative or close to zero, implying that the returns 

have decreased slightly. The significance of single ARs varies between the regions. The low-priced 

region shows the most significant results, followed by Stockholm county, the middle-priced region 

and the high-priced region. 

 

The multivariate regression results show no statistical significance on average, which implies that the 

null hypothesis cannot be rejected. To check for possible significance regarding the decision and 

enforcement of amortization requirement one, dummy variables were used. These dummy variables 

show statistical significance both on the first and the tenth month for all regions, except for the middle-

priced region on the first month post the enforcement. Again, these test-dummy variables (the first 

month and the tenth month respectively) only account for one month and not a consecutive period after 

the event, which makes it a less reliable way of testing for an effect. These tests do though support the 

findings of the event study, but it is not possible to reject the null hypothesis stated for the multivariate 

regression analysis.  

 

Since the first amortization requirement lowered the expected return, the second amortization 

requirement was expected to lower the return even further (the assumption is based on the analysis 

presented in FSAs annual reports of 2018 and 2019 regarding the Swedish mortgage market). Looking 

at diagram 7, there is a price decrease (on average) after May 2017. This is the month, in which the 

FSA announced plans of enforcing stricter amortization requirements in the near future (EFN, 2017). 

As suggested by the respondents in Mabrouk's and Mehnaoui’s report (2017), amortization 

requirements are likely to influence the behavior of households, and since the amortization 

requirements are expected to increase living costs and decrease disposable incomes of households, 

households are expected to want to avoid the requirements. This is supported by the FSA’s annual 

report regarding the mortgage market in 2017, in which they explain that cheaper houses are sought 

out. The behaviour is additionally supported by Prospect Theory, which suggests that people tend to 

behave in a way that they can avoid losses, in this case, loss of disposable income. It is unclear if the 

announcement had anything to do with the decrease in prices, but it clearly influenced the AR results 

in this paper. 
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To summarize, the event study suggests that amortization requirement two had an effect on the prices 

for single-family houses. Turning to diagram 7, which shows the price development of house prices, 

it is clear that the development of house prices is lower compared to the period prior to the introduction 

of the requirement. The results from the multivariate regression analysis are inconclusive, which is 

why it cannot be determined if external factors affected price changes or if the amortization 

requirement influenced the movements in prices. The single-dummy variable regressions do though 

support the findings of the event study. 

 

5.2 TENANT-OWNED APARTMENTS  
 

The purpose of this section is to explain and discuss the results found for tenant-owned apartments 

(both the entire data set and the data set with one to two rooms) in the event study and in the 

regression analysis. This section is divided into two parts, one for the first amortization requirement 

and one for the second amortization requirement. 

 
5.2.1 AMORTIZATION REQUIREMENT ONE  
 
For tenant-owned apartments, the event study results were not consistent with the effect desired by the 

FSA’s annual report regarding the Swedish mortgage market in 2018. The amortization requirement 

has resulted in lower, but still high, DTI ratios, and the LTV ratio has continued to increase. The CAR 

for tenant-owned apartments (see diagram 2) and tenant-owned apartments with one to two rooms (see 

diagram 3), show that all regions follow a similar path, with the exception of new production that 

follows a different pattern. One explanation to the fluctuations in new production is the limited data 

on house prices and the fact that new production tends to be more expensive compared to existing 

housing. Again, as discussed in section 2.5.1, the value of the house may not be reflected in the price 

due to objective differences such as location and size.  

 

The CAR was slightly lower for tenant-owned apartments with one to two rooms, compared to the 

entire data set for tenant-owned apartments. As with single-family houses, the number of sales in July 

and December are the lowest of each year, which results in less data available for these moths. In 

addition, the number of sold homes are different each month, making the observations vary across the 

data set. The results for CAR regarding tenant-owned apartments after the enforcement of amortization 

requirement one, show no statistical significance. Therefore, the null hypothesis cannot be rejected.   
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The AR for the first amortization requirement (see Table 7 and 8), showed a slight negative trend for 

new production over the long term, indicating that the returns have been dampened for both the entire 

sample of tenant-owned apartments and for tenant-owned apartments with one to two rooms. Over the 

long run, all returns are slightly negative or close to zero. These results suggest that the amortization 

requirements have influenced primarily newly produced tenant-owned apartments and the low-priced 

region. None of the AR results show statistical significance and the null hypothesis cannot be rejected, 

which means that the effect of amortization requirement one on tenant-owned apartments cannot be 

determined using this method. 

 

The multivariate regression results show no statistical significance on average, which implies that the 

null hypothesis cannot be rejected. To check for possible significance regarding the decision and 

enforcement of amortization requirement one, dummy variables were used. These dummy variables 

show statistical significance for tenant-owned apartment, but the betas are very low and has no to very 

little effect on the prices. Although, this is not a valid way of testing the effect, it provides some insight 

to the results.  

 

To summarize, it is possible that amortization requirement one had some effect on the prices for tenant-

owned apartments. Looking at diagram 8 and 9, there is no clear pattern showing for tenant-owned 

apartments during the period investigated (10 months post the enforcement) The results from both the 

event study and the multivariate regression analysis therefore suggest that the effect amortization one 

had on tenant-owned apartment is insignificant. External factors cannot be excluded as possible 

explanations to fluctuation in prices. What can be concluded, from diagram 8 and 9, is that the price 

appreciation has been lowered, but the causation cannot be concluded from the methods applied in this 

report. 

 

5.2.2 AMORTIZATION REQUIREMENT TWO  
 
For the second amortization requirement, the CAR (see diagram 5 and 6) in all regions follow 

approximately the same trend, apart from new production. The CAR was negative before the 

enforcement of requirement two and even before the decision of requirement two (see appendix 8.2 

diagram 14 and 15). The long-term CAR produces a negative slope, indicating lower returns, but seems 

to increase gradually as time passes. All regions show statistically significant results for CAR in 

varying periods, but enough to conclude that the requirement had an effect on the return. The results 
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therefore imply that amortization requirement two has had a negative effect on single-family house 

prices. 

 

The abnormal returns (see Table 10 and 11) were negative, on average, during the period prior to the 

enforcement and negative on the enforcement month. The period post the enforcement moth consisted 

of low abnormal returns for all regions. All regions experienced a negative average return over both a 

six-month and a ten-month period. Most statistically significant returns are found in the low- and 

middle priced regions, implying that these regions have been affected slightly negatively. For the entire 

data set of new production, the ARs are clearly statistically significant, implying that new production 

has experienced a negative effect on prices.  

 

The multivariate regression results show no statistical significance on average, which implies that the 

null hypothesis cannot be rejected. To check for possible significance regarding the decision and 

enforcement of amortization requirement one, dummy variables were used. For the entire data set of 

tenant-owned apartments, all regions show statistically significant results for the dummies, apart from 

the low- and middle-priced region for the dummy variable one month post the enforcement. For the 

data set with only one to two rooms, all dummies show statistical significance. Again, these test-

dummy variables (the first month and the tenth month respectively) only account for one month and 

not a consecutive period after the event, which makes it a less reliable way of testing for an effect. 

These tests do though support the findings of the event study, but it is not possible to reject the null 

hypothesis stated for the multivariate regression analysis.  

 

Since the first amortization requirement lowered the expected return, the second amortization 

requirement was expected to lower the return even further (the assumption is based on the analysis 

presented in FSAs annual reports of 2018 and 2019 regarding the Swedish mortgage market). Looking 

at diagram 7, there is a slight decrease in prices (on average) after July 2017. Comparing the prices of 

February 2019 with June 2016, it can be concluded that the price development has increased or 

stagnated since the first amortization requirement and clearly stagnated post the second requirement. 

Exceptions include new production and the low-price region that has experienced a very small price 

declines post the second requirement.  

 

To summarize, the event study suggests that amortization requirement two had an effect on the prices 

for tenant-owned apartments. The results from the multivariate regression analysis are inconclusive, 

which is why it cannot be determined if external factors affected price changes or if the amortization 
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requirement influenced the movements in prices. The single-dummy variable regressions support the 

findings of the event study. 

 

5.3 FINAL THOUGHTS 
 
The purpose of introducing macroprudential policies have, in previous literature such as Jung and Lee 

(2017), and Ozge and Olmtead-Rumsey (2018), been to regulate house price appreciation. In Sweden, 

macroprudential policies were introduced to regulate household indebtedness. The report published by 

FSA (2019) shows that lower DTI ratios were accomplished, but the LTV ratios increased. Some 

households have not been granted mortgages from banks because they do not pass the left-to-live-on 

computations. The main reason why households do not pass the left-to-live-on computation is due to 

the increased amortization payments, which results in lower disposable income. Lower disposable 

income is, in turn, likely to cause decreased consumption, something that the FSA wants to avoid in 

case of an economic recession. Decreased disposable income may also result in households decreasing 

their savings. Real estate has been viewed as a secure investment throughout history, but if the aim is 

to lower housing prices, households lose their savings in real estate and are additionally unable save 

extra money on top of amortizations. Therefore, the reason behind introducing amortization 

requirements to prevent decreased consumption in a possible economic recession is counterintuitive. 

 

Only single-family houses and new production has shown clear decreases in housing prices as a result 

of the amortization requirements so far. In general, the development of prices for tenant-owned 

apartment has stagnated. In accordance with Prospect Theory, households were expected to react to 

the requirements by selling and buying new homes before the requirement was enforced, to avoid a 

potential loss of income. The price development supports this statement somewhat. In the current low-

interest rate environment, households are only expected to experience loss of income by amortizing 

and not due to interest rate payments, but what will happen to house prices when (or if) interest rates 

increase?  

 

Given the urgency to decrease household indebtedness expressed by the FSA, one can question why 

the regulations are enforced after decades of increasing housing prices and household indebtedness. It 

is also reasonable to question why the restrictions were enforced with less than two years apart, and 

why the regulations only affect new mortgages. As stated in FSA’s report (2016) households were 

viewed as resilient against changes in external factors and have continued to remain resilient in future 

reports. Household indebtedness is important from a macroeconomic standpoint and the need to 
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regulate it has reached consensus among actors. The way in which household indebtedness was chosen 

to be regulated by the FSA, has though been widely questioned.  

 

The amortization requirements seem to have made it more difficult for younger groups to enter the 

housing market. Due to limited savings and limited down payments, young individuals are restricted 

in their housing options. In addition, housing prices have not decreased enough to help young groups 

enter the market, the requirement only possesses as a hurdle. Alternatives to tenant-owned apartments 

include the rental sector, but due to long ques with an average waiting time of ten years, according to 

Bostadsförmedlingen (2019), younger households are likely to seek out other alternatives. Some 

alternatives include unsecured loans and renting apartments on the second-hand markets. Parents with 

high housing values or good wealth will continue to help their children in buying their first home, 

while parents that lack this capability are unable to help their children. This makes the second 

amortization requirement a question of possible segregation and injustice on the housing market. 

 

The market for new production has also been forced to make adjustments. In order to sell new 

production, discounts and benefits have been offered to buyers. New production supply is expected to 

be cautious, due to the fact that projects may generate low gains or even losses. Additionally, new 

forms of tenant-owned associations have been formed. One example is Well fastigheter, in which the 

tenant association is responsible for 80 percent of the tenant-owned apartment’s value. The buyer is 

thereby only responsible for the remaining part, a down payment of 20 percent. This provides a 

loophole around the amortization requirements and allows groups with less financial capability to enter 

the tenant-owned housing market.  

 

The actions of the FSA have clearly affected housing prices and there is divided opinion regarding if 

the actions were appropriate or not. Future actions of the FSA will affect the housing market, and 

before deciding to regulate the housing market even further, the FSA should consider alternative ways 

to decrease the demand for tenant-owned apartments and single-family houses. Given the current 

housing situation, price appreciation is not unreasonable. Using simple price theory, an increase in 

housing supply is expected to decrease the demand for housing and thereby lower or stabilize house 

prices. By following that reasoning, it would possibly be beneficial to introduce benefits within the 

construction of rental apartments for both construction companies and housing owners.  

 

In summary, amortization requirement one may have affected housing prices, but the results show no 

statistical significance to support that. Amortization requirement two has affected housing prices 
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slightly negatively, and the event study show statistically significant results to support that. The 

regression analysis cannot support the event study with any statistically significant results, apart from 

the regressions run with only the dummy variable as the independent variable on the first and tenth 

month post the enforcement of amortization requirement two. The low-priced area and new production 

for tenant-owned apartments with one to two rooms experienced the greatest, but still a very small 

price decline. 
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6 CONCLUSIONS 
 
The aim of this study was to investigate how the amortization requirements have affected the housing 

prices in Stockholm, given the recent introduction of two amortization requirements. By using an 

event-study approach and a regression analysis, this paper investigated the effects of the amortization 

requirements on housing prices in Stockholm. The reasoning behind the introduction of amortization 

requirements was to regulate and decrease the growing household indebtedness that was making 

Swedish households vulnerable to changes in their economy. The second requirement was also 

expected to decreased housing prices with three percent in Stockholm county. The second requirement, 

in particular, received harsh criticism from external consultative bodies, but the FSA made the decision 

to proceed with the requirement. 

 

This paper finds that the amortization requirements have decreased the average returns from in sales 

of housing in Stockholm. The amortization requirements have also caused price declines, greater than 

three percent, for single-family houses and new production in Stockholm. This was a consequence that 

the FSA was aware of and explained in their annual mortgage market report of 2017. Consistent with 

previous literature, the introduction of macroprudential policies reduced the price growth for existing 

tenant-owned apartments. Additionally, the results show that the effect of policies tends to show after 

a period of time has passed.  

 

The amortization requirements accomplished the aim of reducing household indebtedness but 

increased the average LTV ratios for households. There was also an increase in unsecured loans, 

primarily used by households under the age of 50 to finance the down payment of a mortgage. The 

amortization requirements have resulted in households buying cheaper homes, but also to stricter loan 

requirements. It has become more difficult for younger households to finance their housing purchases 

because of the increased monthly payments. The decrease in disposable income, that the amortization 

requirement causes, also leads to a failed result in left-to-live-on computations produced by lenders. 

The amortization requirements also limit parents, with less financial capabilities, in helping their 

children with mortgages.  

 

In conclusion, this paper contributes valuable insight into the current housing market in Stockholm 

and explains how it is affected by the amortization requirements. By confirming the results in FSA’s 

annual mortgage report of 2019 and developing upon the consequences of the requirements, the report 
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contributes to an important discussion in housing politics. The results show that stricter amortization 

requirements are effective in stabilizing tenant-owned apartment prices over a long period but at the 

expense of single-family homes. This paper also provides an insight into the availability of housing 

for young adults.    

 

6.1 SUGGESTIONS FOR FURTHER RESEARCH 
 
This paper only scratches the surface of the subject at hand. The aim of this paper was to investigate 

how the recent amortization requirements had affected housing prices, in which there has been some 

success, but a more detailed analysis is needed in order to fully comprehend the effects of the 

amortization requirement. First, a regression analysis over a longer time period and probably on a more 

detailed regional level (if possible) could be completed to obtain a more accurate estimate of the square 

meter price and the effect of the requirements. Furthermore, a survey conducting responses from the 

banking sector, the FSA and other institutions about the effect of these requirements and how they 

affect the housing situation would create a very interesting discussion. Additionally, understanding 

how these requirements complement the current housing shortage and how they contribute to solving 

it, is also a very interesting topic within the subject.  
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8 APPENDIX 
 
8.1 CAR/AR FOR THE DECISION OF REQUIREMENT ONE  
 

 
Diagram 10: CARCMR, decision displayed for single-family houses in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

decision of requirement one. 
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Table 30: Abnormal Returns (in percent) for single family houses during the decision of amortization 

requirement one. Statistically significant returns are marked in bold.  

 Event Month Stockholm Low price Middle price High prices 
 ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 0,19% 0,09% 0,32% 0,15% 1,87% 1,76% 3,86% 3,59% 
-4 0,59% 0,49% -0,99% -1,16% -0,40% -0,51% -5,46% -5,73% 
-3 -5,16% -5,26% -7,52% -7,69% -0,21% -0,31% -0,14% -0,41% 
-2 0,21% 0,12% 6,49% 6,32% -5,61% -5,72% 9,49% 9,22% 
-1 2,98% 2,88% -0,84% -1,01% 4,43% 4,32% -4,60% -4,87% 
0 -3,44% -3,53% 1,20% 1,03% -4,74% -4,85% -6,31% -6,58% 
1 4,26% 4,16% 5,89% 5,72% 1,98% 1,88% 1,07% 0,80% 
2 -5,11% -5,21% -5,98% -6,15% -2,74% -2,84% -4,70% -4,97% 
3 -2,34% -2,44% -3,34% -3,51% -2,73% -2,83% 12,03% 11,76% 
4 -9,49% -9,58% -2,01% -2,18% -1,85% -1,95% 10,51% 10,24% 
5 7,09% 7,00% -2,48% -2,65% 1,03% 0,92% -17,89% -18,15% 
6 0,48% 0,39% -0,33% -0,50% -1,02% -1,13% 0,27% 0,00% 
7 -0,82% -0,92% -0,77% -0,94% -0,02% -0,13% -12,54% -12,81% 
8 -1,68% -1,78% -1,25% -1,42% -2,03% -2,14% 10,48% 10,22% 
9 -3,51% -3,61% -5,94% -6,11% 2,88% 2,78% -11,19% -11,46% 
10 4,45% 4,35% 4,34% 4,17% -1,22% -1,32% 5,01% 4,74% 
11 -1,85% -1,95% 1,88% 1,71% -4,89% -5,00% 7,86% 7,59% 
Average (-5,-3) -1,46% -1,56% -2,73% -2,90% 0,42% 0,31% -0,58% -0,85% 
Average (-2,0) -0,08% -0,18% 2,29% 2,11% -1,97% -2,08% -0,48% -0,74% 
Average (1,3) -1,07% -1,16% -1,15% -1,32% -1,16% -1,27% 2,80% 2,53% 
Average (4,6) -0,64% -0,73% -1,61% -1,78% -0,61% -0,72% -2,37% -2,64% 
Average (1,6) -0,85% -0,95% -1,38% -1,55% -0,89% -0,99% 0,22% -0,05% 
Average (1,10) -0,78% -0,87% -0,91% -1,08% -0,96% -1,07% 0,08% -0,19% 

 

 
Diagram 11: CARCMR, decision displayed for tenant-owned apartments in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

decision of requirement one. 
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Table 31: Abnormal Returns (in percent) for tenant-owned apartments during the decision of amortization 

requirement one. 

 Event Month 
  

Stockholm New 
Production 

Stockholm 
  

Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

 ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 21,21% 21,07% -0,69% -0,66% 0,22% 0,60% -0,77% -0,74% -1,04% -1,15% 
-4 -38,57% -38,71% -0,38% -0,35% -2,45% -2,07% 0,94% 0,97% -0,45% -0,56% 
-3 34,60% 34,46% -1,52% -1,49% -2,87% -2,50% -5,02% -4,98% 1,55% 1,44% 
-2 -8,53% -8,67% 0,07% 0,10% 5,97% 6,35% 3,65% 3,68% -5,17% -5,28% 
-1 0,68% 0,54% -0,98% -0,94% -3,67% -3,30% -2,47% -2,43% 1,36% 1,25% 
0 -12,05% -12,19% -0,81% -0,77% -0,34% 0,03% -0,47% -0,44% -1,28% -1,39% 
1 -2,85% -2,99% -0,57% -0,54% 1,50% 1,87% -1,24% -1,21% -1,06% -1,17% 
2 17,31% 17,17% -3,00% -2,96% -4,77% -4,39% -3,57% -3,54% -1,77% -1,88% 
3 -0,39% -0,53% -5,06% -5,02% -4,48% -4,10% -2,72% -2,69% -7,07% -7,19% 
4 -0,31% -0,45% 2,65% 2,68% 1,37% 1,74% 3,76% 3,80% 2,38% 2,27% 
5 -4,97% -5,11% 0,23% 0,27% -0,65% -0,28% -0,95% -0,92% 1,53% 1,42% 
6 1,38% 1,24% -0,41% -0,38% 0,26% 0,63% -1,83% -1,80% 0,32% 0,20% 
7 -1,51% -1,65% 0,03% 0,06% 1,56% 1,93% -0,34% -0,31% -0,43% -0,55% 
8 -1,68% -1,82% -1,80% -1,76% -4,83% -4,46% -0,18% -0,14% -1,59% -1,71% 
9 1,36% 1,22% 0,27% 0,31% -1,33% -0,96% 1,94% 1,98% -0,27% -0,38% 
10 -2,86% -3,00% 0,56% 0,59% 0,42% 0,79% 0,13% 0,17% 0,93% 0,82% 
Average (-5,-3) 5,74% 5,61% -0,87% -0,83% -1,70% -1,33% -1,62% -1,58% 0,02% -0,09% 
Average (-2,0) -6,63% -6,77% -0,57% -0,54% 0,66% 1,03% 0,24% 0,27% -1,69% -1,81% 
Average (1,3) 4,69% 4,55% -2,88% -2,84% -2,58% -2,21% -2,51% -2,48% -3,30% -3,41% 
Average (4,6) -1,30% -1,44% 0,82% 0,85% 0,33% 0,70% 0,33% 0,36% 1,41% 1,30% 
Average (1,6) 1,70% 1,56% -1,03% -0,99% -1,13% -0,75% -1,09% -1,06% -0,94% -1,06% 
Average (1,10) 0,55% 0,41% -0,71% -0,68% -1,09% -0,72% -0,50% -0,46% -0,70% -0,82% 

 

 
Diagram 12: CARCMR, decision displayed for tenant-owned apartments with one to two rooms in Stockholm, the low-priced 

region of Stockholm, the middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to 

seven months post the decision of requirement one. 
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Table 32: Abnormal Returns (in percent) for tenant-owned apartments with one to two rooms during the decision 

of amortization requirement one 

Event Month Stockholm New 
Production 

Stockholm Low-priced 
Region 

Middle-priced 
Region 

High-priced 
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 32,84% 32,97% -1,91% -1,92% -2,74% -2,21% -1,35% -1,27% -1,18% -1,31% 
-4 -46,15% -46,02% -0,71% -0,71% -0,51% 0,03% -2,08% -2,00% -0,69% -0,82% 
-3 20,98% 21,11% 0,61% 0,60% 0,22% 0,76% -2,92% -2,84% 3,73% 3,60% 
-2 5,24% 5,37% -0,69% -0,69% 5,97% 6,50% 3,81% 3,89% -6,60% -6,73% 
-1 2,17% 2,30% -1,90% -1,91% -6,78% -6,25% -3,38% -3,30% 0,61% 0,48% 
0 -3,79% -3,65% -0,78% -0,79% -0,84% -0,30% -0,43% -0,35% -0,31% -0,44% 
1 -1,77% -1,64% 0,82% 0,82% 2,40% 2,94% -0,68% -0,60% -0,75% -0,88% 
2 2,95% 3,08% -4,17% -4,17% -4,61% -4,08% -3,37% -3,28% -2,49% -2,62% 
3 -0,96% -0,83% -7,90% -7,90% -4,24% -3,71% -4,31% -4,23% -7,29% -7,42% 
4 10,47% 10,60% 6,19% 6,19% 2,74% 3,28% 4,29% 4,37% 4,08% 3,95% 
5 -12,32% -12,19% 2,12% 2,12% -1,64% -1,11% 0,06% 0,15% 2,33% 2,20% 
6 -1,44% -1,31% -0,03% -0,03% -0,12% 0,42% -2,56% -2,48% 1,03% 0,91% 
7 4,54% 4,68% -0,49% -0,50% 0,45% 0,98% 2,34% 2,42% -1,15% -1,28% 
8 -2,94% -2,81% -2,28% -2,28% -6,56% -6,02% -0,40% -0,32% -0,84% -0,96% 
9 0,71% 0,84% -1,46% -1,46% 1,03% 1,56% 1,63% 1,71% -0,57% -0,70% 
10 0,89% 1,02% 3,42% 3,42% 2,28% 2,82% -0,43% -0,35% 1,95% 1,82% 
Average (-5,-3) 2,55% 2,69% -0,67% -0,67% -1,01% -0,48% -2,12% -2,04% 0,62% 0,49% 
Average (-2,0) 1,21% 1,34% -1,12% -1,13% -0,55% -0,02% 0,00% 0,08% -2,10% -2,23% 
Average (1,3) 0,07% 0,21% -3,75% -3,75% -2,15% -1,62% -2,79% -2,70% -3,51% -3,64% 
Average (4,6) -1,10% -0,96% 2,76% 2,76% 0,33% 0,86% 0,60% 0,68% 2,48% 2,35% 
Average (1,6) -0,51% -0,38% -0,49% -0,50% -0,91% -0,38% -1,09% -1,01% -0,51% -0,64% 
Average (1,10) 0,01% 0,15% -0,38% -0,38% -0,83% -0,29% -0,34% -0,26% -0,37% -0,50% 
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8.2 CAR/AR FOR THE DECISION OF REQUIREMENT TWO  
 

 
Diagram 13: CARCMR, decision displayed for single-family houses in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

decision of requirement two. 
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Table 33: Abnormal Returns (in percent) for single-family houses during the decision of amortization 

requirement two. Statistically significant returns are marked in bold. 

Event Month Stockholm Low-priced Region Middle-priced Region High-priced Region 
  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -8,42% -8,52% -8,59% -8,76% -3,42% -3,53% -1,51% -1,78% 
-4 -0,59% -0,68% 4,46% 4,29% -1,52% -1,63% 19,00% 18,73% 
-3 -1,09% -1,19% 1,00% 0,83% -2,76% -2,86% -33,23% -33,49% 
-2 -0,37% -0,47% -4,76% -4,93% -0,72% -0,82% -1,72% -1,99% 
-1 -3,27% -3,36% -2,61% -2,78% -5,18% -5,29% 3,66% 3,39% 
0 -6,26% -6,36% -7,62% -7,79% -2,09% -2,20% -13,05% -13,32% 
1 -5,75% -5,84% -4,63% -4,80% -6,92% -7,02% -4,19% -4,46% 
2 -0,60% -0,69% 1,74% 1,57% -3,58% -3,68% 3,85% 3,58% 
3 1,95% 1,85% -2,65% -2,82% -1,44% -1,55% 1,51% 1,24% 
4 0,39% 0,29% 1,28% 1,11% 4,13% 4,02% 2,40% 2,13% 
5 -5,07% -5,17% -4,81% -4,99% -1,40% -1,51% -9,55% -9,82% 
6 2,00% 1,91% 2,30% 2,13% 0,81% 0,71% 3,39% 3,12% 
7 -5,19% -5,29% -1,25% -1,42% -6,07% -6,18% -1,99% -2,26% 
8 -10,11% -10,21% -9,53% -9,70% -1,85% -1,95% -8,07% -8,34% 
9 5,85% 5,75% 9,46% 9,29% -4,75% -4,85% 6,11% 5,84% 
10 2,73% 2,63% -3,26% -3,43% 4,88% 4,78% -2,37% -2,64% 
Average (-5,-3) -3,37% -3,46% -1,04% -1,21% -2,57% -2,67% -5,25% -5,52% 
Average (-2,0) -3,30% -3,40% -5,00% -5,17% -2,66% -2,77% -3,70% -3,97% 
Average (1,3) -1,46% -1,56% -1,85% -2,02% -3,98% -4,09% 0,39% 0,12% 
Average (4,6) -0,89% -0,99% -0,41% -0,58% 1,18% 1,07% -1,25% -1,52% 
Average (1,6) -1,18% -1,28% -1,13% -1,30% -1,40% -1,51% -0,43% -0,70% 
Average (1,10) -1,38% -1,48% -1,14% -1,31% -1,62% -1,72% -0,89% -1,16% 

 

 
Diagram 14: CARCMR, decision displayed for tenant-owned apartments in Stockholm, the low-priced region of Stockholm, the 

middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to seven months post the 

decision of requirement two. 
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Table 34: Abnormal Returns (in percent) for tenant-owned apartments during the decision of amortization 

requirement two. Statistically significant returns are marked in bold. 

Event Month Stockholm New 
Production 

Stockholm Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 -12,15% -12,29% -4,61% -4,58% -3,61% -3,24% -2,58% -2,54% -3,77% -3,88% 
-4 13,06% 12,92% -3,34% -3,31% 2,64% 3,01% 2,31% 2,34% -1,09% -1,20% 
-3 -6,05% -6,19% 4,55% 4,58% -1,88% -1,50% -1,27% -1,23% 1,49% 1,38% 
-2 3,69% 3,55% -5,07% -5,04% -3,33% -2,95% -4,89% -4,86% -3,47% -3,58% 
-1 -7,33% -7,47% -6,18% -6,15% -5,14% -4,76% -5,85% -5,81% -6,67% -6,79% 
0 4,12% 3,98% -4,72% -4,69% -4,88% -4,51% -5,46% -5,43% -3,84% -3,95% 
1 -11,46% -11,60% -1,13% -1,10% -5,37% -4,99% -1,65% -1,62% -3,16% -3,28% 
2 5,24% 5,10% 0,60% 0,64% 4,07% 4,44% 1,99% 2,02% 1,31% 1,20% 
3 10,73% 10,59% -0,79% -0,76% -4,66% -4,29% -2,82% -2,78% -0,34% -0,45% 
4 -10,47% -10,61% -6,35% -6,32% -4,32% -3,95% -3,15% -3,12% -5,01% -5,12% 
5 -7,25% -7,39% 1,97% 2,00% -0,97% -0,60% -1,59% -1,55% 2,36% 2,25% 
6 3,25% 3,11% -1,35% -1,32% -0,62% -0,25% -1,98% -1,94% -0,96% -1,07% 
7 -1,28% -1,42% -4,11% -4,07% -4,30% -3,93% -2,17% -2,14% -2,83% -2,94% 
8 5,84% 5,70% -0,21% -0,18% -2,73% -2,36% 3,11% 3,15% 0,54% 0,43% 
9 2,75% 2,61% 2,88% 2,91% 6,01% 6,38% -2,65% -2,62% 0,82% 0,70% 
10 -11,98% -12,12% -1,90% -1,87% -3,75% -3,38% -1,64% -1,60% -1,53% -1,65% 
Average (-5,-3) -1,71% -1,85% -1,13% -1,10% -0,95% -0,58% -0,51% -0,48% -1,12% -1,24% 
Average (-2,0) 0,16% 0,02% -5,33% -5,29% -4,45% -4,08% -5,40% -5,37% -4,66% -4,77% 
Average (1,3) 1,51% 1,37% -0,44% -0,41% -1,99% -1,61% -0,83% -0,79% -0,73% -0,84% 
Average (4,6) -4,82% -4,96% -1,91% -1,88% -1,97% -1,60% -2,24% -2,20% -1,20% -1,32% 
Average (1,6) -1,66% -1,80% -1,18% -1,14% -1,98% -1,61% -1,53% -1,50% -0,97% -1,08% 
Average (1,10) -1,46% -1,60% -1,04% -1,01% -1,67% -1,29% -1,25% -1,22% -0,88% -0,99% 

 

 
Diagram 15: CARCMR, decision displayed for tenant-owned apartments with one to two rooms in Stockholm, the low-priced 

region of Stockholm, the middle-priced region of Stockholm and the high-priced region of Stockholm, five months prior to 

seven months post the decision of requirement two. 
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Table 35: Abnormal Returns for tenant-owned apartments with one to two rooms during the decision of 

amortization requirement two in percent. Statistically significant returns are marked in bold. 

Event Month Stockholm New 
Production 

Stockholm Low-priced   
Region 

Middle-priced 
Region 

High-priced    
Region 

  ARCMR  ARMR  ARCMR  ARMR  ArCMR  ARMR  ARCMR  ARMR  ARCMR  ARMR  
-5 0,36% 0,47% -5,16% -5,13% -2,51% -1,98% -3,74% -3,61% -4,46% -4,58% 
-4 0,03% 0,14% 0,92% 0,96% 3,02% 3,54% 5,83% 5,96% 2,19% 2,08% 
-3 -7,99% -7,88% 3,20% 3,23% -4,05% -3,52% -3,04% -2,91% 1,13% 1,02% 
-2 6,89% 7,00% -6,84% -6,81% -4,26% -3,73% -4,97% -4,84% -5,75% -5,86% 
-1 -5,37% -5,26% -5,33% -5,29% -3,19% -2,66% -7,45% -7,32% -4,80% -4,91% 
0 1,90% 2,01% -4,34% -4,31% -7,59% -7,06% -3,64% -3,51% -4,05% -4,16% 
1 -17,44% -17,33% -1,27% -1,23% -4,27% -3,75% -4,18% -4,05% -3,74% -3,86% 
2 14,20% 14,31% 0,26% 0,29% 2,71% 3,23% 2,11% 2,25% 2,70% 2,58% 
3 13,84% 13,95% -0,39% -0,35% -4,41% -3,88% -0,40% -0,27% -0,69% -0,81% 
4 -13,10% -12,99% -7,19% -7,16% -1,57% -1,05% -3,83% -3,69% -6,28% -6,39% 
5 -5,59% -5,48% 3,13% 3,16% -2,99% -2,46% 0,18% 0,31% 2,83% 2,72% 
6 -3,66% -3,55% -2,03% -2,00% -0,66% -0,13% -3,85% -3,72% -1,27% -1,38% 
7 -2,18% -2,07% -4,58% -4,55% -4,88% -4,35% -4,37% -4,24% -3,27% -3,38% 
8 10,56% 10,67% 3,70% 3,73% -0,24% 0,29% 5,24% 5,37% 4,28% 4,16% 
9 1,70% 1,81% 0,73% 0,77% 4,27% 4,80% -1,89% -1,75% -1,67% -1,78% 
10 -25,63% -25,52% -4,68% -4,64% -6,69% -6,16% -2,35% -2,22% -3,19% -3,30% 
Average (-5,-3) -2,53% -2,42% -0,35% -0,31% -1,18% -0,65% -0,32% -0,19% -0,38% -0,49% 
Average (-2,0) 1,14% 1,25% -5,50% -5,47% -5,01% -4,49% -5,35% -5,22% -4,86% -4,98% 
Average (1,3) 3,53% 3,64% -0,46% -0,43% -1,99% -1,47% -0,82% -0,69% -0,58% -0,70% 
Average (4,6) -7,45% -7,34% -2,03% -2,00% -1,74% -1,21% -2,50% -2,37% -1,57% -1,69% 
Average (1,6) -1,96% -1,85% -1,25% -1,21% -1,87% -1,34% -1,66% -1,53% -1,08% -1,19% 
Average (1,10) -2,73% -2,62% -1,23% -1,20% -1,87% -1,35% -1,33% -1,20% -1,03% -1,15% 
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8.3 REGRESSION RESULTS, DECISION OF AMORTIZATION 
REQUIREMENT ONE 

 
Table 36: Multivariate regression single-family houses under the decision of amortization requirement one  

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,01 -0,01 -0,01 -0,01 0,00 0,00 -0,01 -0,01 
  (-0,36) (-0,36) (-0,54) (-0,54) (-0,18) (-0,18) (-0,21) (-0,21) 
Inflation -3,34 -3,34 -1,83 -1,83 -0,99 -0,99 -8,60 -8,60 
  (-2,29) (-2,29) (-1,53)  (-1,53)  (-0,51) (-0,51) (-1,85) (-1,85) 
BNP -4,13 -4,11 -1,18 -1,18 -1,11 -1,11 -7,09 -7,09 
  (-0,45) (-0,46) (-0,29) (-0,29) (-0,11) (-0,11) (-0,54) (-0,54) 
Interest -3,11 -3,11 -1,80 -1,80 -1,42 -1,42 -2,16 -2,16 
  (-1,21) (-1,21) (-0,78) (-0,78) (-0,46) (-0,46) (-0,25) (-0,25) 
Population 14,07 14,06 5,25 5,25 3,97 3,97 32,97 32,97 
  (-0,47) (-0,47) (-0,21) (-0,21) (-0,14) (-0,14) (-0,42) (-0,42) 
Income -0,19 -0,19 -0,15 -0,15 -0,08 -0,08 0,08 0,08 
  (-1,03) (-1,03) (-0,94) (-0,94) (-0,48) (-0,48) (-0,21) (-0,21) 
Unemployment 2,18 2,18 1,47 1,47 1,52 1,52 0,68 0,68 
  (-1,95) (-1,95) (-1,34) (-1,34) (-1,15) (-1,15) (-0,20) (-0,20) 
Constant -0,11 -0,11 -0,08 -0,08 -0,09 -0,09 -0,04 -0,04 
  (-1,52) (-1,54) (-0,99) (-1,00) (-1,34) (-1,34) (-0,18) (-0,18) 
Adjusted R2 -0,01 -0,01 -0,06 -0,06 -0,13 -0,13 -0,09 -0,04 

 

Table 37: Regression result for single-family houses, testing for amortization requirement one; one month post 

the enforcement 

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,05 0,05 0,06 0,06 0,03 0,03 0,02 0,02 
  (-6,73) (-6,75) (-11,50) (-11,50) (-3,84) (-3,84) (-0,87) (-0,87) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 0,00 -0,01 
  (-0,89) (-1,03) (-0,99)  (-1,12)  (-0,96) (-0,97) (-0,27) (-0,36) 
Adjusted R2 0,00 0,00 0,04 0,04 -0,02 -0,02 -0,02 -0,02 
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Table 38: Multivariate regression results for tenant-owned apartments under the decision of amortization 

requirement one 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,03 0,03 0,02 0,02 -0,01 -0,01 0,00 0,00 -0,01 -0,01 
  (0,58) (0,58) (-0,78) (-0,78) (-0,89) (-0,89) (-0,14) (-0,14) (-0,51) (-0,51) 
Inflation 2,56 2,56 -0,63 -0,63 -1,60 -1,60 0,54 0,54 -0,45 -0,45 
  (0,82) (0,82) (-0,50) (-0,50) (-1,76)  (-1,76)  (-0,60) (-0,60) (-0,47) (-0,47) 
BNP 6,26 6,26 4,49 4,49 -0,86 -0,86 1,24 1,24 2,20 2,20 
  (0,45) (0,45) (-1,38) (-1,38) (-0,20) (-0,20) (-0,27) (-0,27) (-0,66) (-0,66) 
Interest -7,52 -7,52 1,12 1,12 -4,08 -4,08 -1,22 -1,22 -3,56 -3,56 
  (-0,60) (-0,60) (-0,35) (-0,35) (-1,34) (-1,34) (-0,39) (-0,39) (-1,44) (-1,44) 
Population 22,70 22,70 -2,55 -2,55 26,49 26,49 0,13 0,13 25,08 25,08 
  (0,33) (0,33) (-0,14) (-0,14) (-1,55) (-1,55) (-0,01) (-0,01) (1,66) (1,66) 
Income -0,67 -0,67 -0,14 -0,14 -0,81 -0,81 -0,61 -0,61 -0,65 -0,65 
  (-0,31) (-0,31) (-0,29) (-0,29) (-1,76) (-1,76) (-1,19) (-1,19) (-1,69) (-1,69) 
Unemployment 1,70 1,70 0,02 0,02 -0,25 -0,25 -0,77 -0,77 -0,03 -0,03 
  (0,46) (0,46) (-0,02) (-0,02) (-0,36) (-0,36) (-1,29) (-1,29) (-0,05) (-0,05) 
Constant 6,47 6,47 1,29 1,29 7,97 7,97 5,99 5,99 6,33 6,33 
  (0,30) (0,30) (-0,28) (-0,28) (-1,76) (-1,76) (-1,18) (-1,18) (-1,68) (-1,68) 
Adjusted R2 0,02 0,02 -0,06 0,08 0,15 0,15 0,09 0,09 0,13 0,13 

 

Table 39: Regression result for tenant-owned apartments, testing for amortization requirement one; one month 

post the enforcement 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,02 -0,02 0,04 0,04 0,02 0,02 -0,01 -0,01 -0,01 -0,01 
  (1,41) (-1,41) -8,69 -8,69 -4,94 -4,94 (-1,85) (-1,85) (-1,35) (-1,35) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 0,00 -0,01 0,00 -0,01 -0,01 
  (-0,32) (-0,41) (-1,32) (-1,42) (-1,49)  (-0,53)  (-1,31) (-1,10) (-1,42) (-1,59) 
Adjusted R2 -0,02 -0,02 0,01 0,01 -0,01 -0,01 -0,02 -0,02 -0,02 -0,02 
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Table 40: Multivariate regression results for tenant-owned apartments with one to two rooms under the decision 

of amortization requirement two 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,03 -0,03 0,00 0,00 -0,01 -0,01 0,00 0,00 0,00 0,00 
  (-0,67) (-0,67) (-0,06) (-0,06) (-0,47) (-0,47) (-0,19) (-0,19) (-0,01) (-0,01) 
Inflation -1,17 -1,17 -1,45 -1,45 -1,28 -1,28 0,90 0,90 1,20 1,20 
  (-0,29) (-0,29) (-1,39) (-1,39) (-1,17)  (-1,17)  (-0,74) (-0,74) (-0,73) (-0,73) 
BNP -6,91 -6,91 1,74 1,74 -2,07 -2,07 0,50 0,50 5,12 5,12 
  (-0,50) (-0,50) -0,60 -0,60 (-0,38) (-0,38) (-0,11) (-0,11) (-1,24) (-1,24) 
Interest -13,23 -13,23 -2,78 -2,78 -3,90 -3,90 -1,53 -1,53 -1,77 -1,77 
  (-0,96) (-0,96) (-1,20) (-1,20) (-1,01) (-1,01) (-0,45) (-0,45) (-0,20) (-0,20) 
Population 92,78 92,78 24,88 24,88 22,73 22,73 4,55 4,55 18,98 18,98 
  (-0,95) (-0,95) (-1,39) (-1,39) (-1,02) (-1,02) (-0,22) (-0,22) (0,71) (0,71) 
Income -1,39 -1,39 -0,78 -0,78 -0,96 -0,96 -0,84 -0,84 -0,63 -0,63 
  (-0,59 (-0,59) (-1,72) (-1,72) (-1,89) (-1,89) (-1,54) (-1,54) (-0,69) (-0,69) 
Unemployment 1,63 1,63 -0,77 -0,77 -0,56 -0,56 -1,14 -1,14 -0,79 -0,79 
  (-0,38) (-0,38) (-1,12) (-1,12) (-0,78) (-0,78) (-1,46) (-1,46) (-0,49) (-0,49) 
Constant 13,58 13,58 7,69 7,69 9,44 9,45 8,35 8,35 6,17 6,17 
  (-0,58) (-0,58) (-1,72) (-1,72) (-1,89) (-1,89) (-1,54) (-1,54) (0,69) (-0,69) 
Adjusted R2 0,02 0,01 0,02 0,16 0,12 0,12 0,11 0,11 0,05 0,05 

 

Table 41: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement one; one month post the enforcement 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,01 -0,01 0,01 0,01 0,03 0,03 0,00 0,00 0,00 0,00 
  (-0,71) (-0,71) (-2,69) (-2,69) (-6,05) (-6,05) (-0,51) (-0,51) (-0,54) (-0,54) 
Constant -0,01 0,00 -0,01 -0,01 -0,01 0,00 -0,01 -0,01 0,00 -0,01 
  (-0,28) (-0,23) (-1,29) (-1,22) (-1,42)  (-0,43)  (-1,24) (-1,03) (-0,67) (-0,87) 
Adjusted R2 -0,02 -0,02 -0,02 -0,02 0,00 0,00 -0,02 -0,02 -0,02 -0,02 
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8.4 REGRESSION RESULTS DECISION OF AMORTIZATION 
REQUIREMENT TWO 

 
Table 42: Multivariate regression single-family houses under the decision of amortization requirement two  

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] 0,00 0,00 0,00 0,00 0,00 0,00 -0,01 -0,01 
  (-0,24) (-0,24) (-0,02) (-0,02) (-0,22) (-0,22) (-0,14) (-0,14) 
Inflation -0,94 -0,94 -1,34 -1,34 1,41 1,41 -2,31 -2,31 
  (-0,46) (-0,46) (-0,64)  (-0,64)  (-1,05) (-1,05) (-0,58) (-0,58) 
BNP 1,36 1,36 -0,24 -0,24 0,48 0,48 3,31 3,31 
  -0,19 -0,19 (-0,03) (-0,03) (-0,10) (-0,10) (-0,26) (-0,26) 
Interest -20,08 -20,08 -26,77 -26,77 8,48 8,48 -38,43 -38,43 
  (-0,84) (-0,84) (-1,00) (-1,00) (-0,37) (-0,37) (-0,70) (-0,70) 
Population -21,09 -21,09 -8,61 -8,61 1,27 1,27 -72,90 -72,90 
  (-0,49) (-0,49) (-0,27) (-0,27) (-0,04) (-0,04) (-0,64) (-0,64) 
Income -0,26 -0,26 -0,23 -0,23 -0,02 -0,02 -0,40 -0,40 
  (-1,40) (-1,40) (-1,20) (-1,20) (-0,17) (-0,17) (-1,14) (-1,14) 
Unemployment 3,01 3,01 3,76 3,76 -0,17 -0,17 8,92 8,92 
  (-1,70) (-1,70) -2,04 -2,04 (-0,09) (-0,09) -1,66 -1,66 
Constant 0,13 0,13 0,17 0,17 -0,14 -0,14 0,10 0,10 
  -0,39 -0,39 -0,48 -0,48 (-0,47) (-0,48) -0,16 -0,15 
Adjusted R-squared -0,15 -0,15 -0,10 -0,10 -0,20 -0,20 -0,11 -0,11 

 

Table 43: Regression result for single-family houses, testing for amortization requirement two; one month post 

the enforcement 

Variables Stockholm county Low-priced region Middle-priced region High-priced region 
  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,07 -0,07 -0,07 -0,07 -0,07 -0,07 -0,07 -0,07 
  (-9,71) (-9,71) (-9,71) (-9,71) (-9,71) (-9,71) (-9,71) (-9,71) 
Constant -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 
  (-1,53) (-1,53) (-1,53)  (-1,53)  (-1,53) (-1,53) (-1,53) (-1,53) 
Adjusted R-squared 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 
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Table 44: Multivariate regression results for tenant-owned apartments under the decision of amortization 

requirement two 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,03 -0,03 0,01 0,01 0 0 0,01 0,01 0,01 0,01 
  (-0,57) (-0,57) (-0,97) (-0,97) (-0,28) (-0,28) (-0,60) (-0,60) (-0,92) (-0,92) 
Inflation 2,85 2,85 -1,95 -1,95 -2,65 -2,65 -0,93 -0,93 0,06 0,06 
  -0,81 -0,81 (-2,29) (-2,29) (-2,56)  (-2,56)  (-0,81) (-0,81) (-0,08) (-0,08) 
BNP -5,64 -5,64 -0,86 -0,86 1,81 1,81 1,16 1,16 0,63 0,63 
  (-0,70) (-0,70) (-0,27) (-0,27) (-0,52) (-0,52) (-0,25) (-0,25) (-0,23) (-0,23) 
Interest -9,27 -9,27 -9,52 -9,52 -17,78 -17,78 -5,44 -5,44 -15,35 -15,35 
  (-0,22) (-0,22) (-0,70) (-0,70) (-1,06) (-1,06) (-0,35) (-0,35) (-1,38) (-1,38) 
Population -38,69 -38,69 45,34 45,34 15,49 15,49 15,89 15,89 31,36 31,36 
  (-0,60) (-0,60) (-1,70) (-1,70) -0,6 -0,6 (-0,59) (-0,59) -1,37 -1,37 
Income -0,24 -0,24 -0,07 -0,07 -0,24 -0,24 -0,11 -0,11 -0,13 -0,13 
  (-0,70) (-0,70) (-0,66) (-0,66) (-2,12) (-2,12) (-1,18) (-1,18) (-1,74) (-1,74) 
Unemployment 3,16 3,16 0,69 0,69 3,03 3,03 0,97 0,97 1,23 1,23 
  (-0,64) (-0,64) (-0,49) (-0,49) (-2,32) (-2,32) -0,84 -0,84 (-1,23) (-1,23) 
Constant -0,01 -0,01 0,03 0,03 0,04 0,05 -0,02 -0,02 0,1 0,1 
  (-0,01) (-0,01) (-0,19) (-0,20) (-0,21) (-0,23) (-0,08) (-0,08) (-0,76) (-0,75) 
Adjusted R2 -0,17 -0,17 -0,02 -0,02 0,21 0,21 -0,13 -0,13 0,03 0,03 

 

Table 45: Regression result for tenant-owned apartments with, testing for amortization requirement one; two 

months post the enforcement 

Variables  
Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,11 -0,11 0,00 0,00 -0,04 -0,04 0,00 0,00 -0,02 -0,01 

  (-8,95) (-8,95) (-0,24) (-0,24) (-7,31) (-7,31) (-0,59) (-0,59) (-4,73) (-1,35) 

Constant -0,01 -0,01 -0,01 -0,01 -0,02 -0,01 -0,01 -0,01 -0,01 -0,01 

  (-0,58) (-0,69) (-2,30) (-2,25) (-3,06)  (-2,34)  (-3,07) (-3,00) (-3,12) (-3,41) 

Adjusted R2 0,04 0,04 -0,03 -0,03 0,02 0,02 -0,03 -0,03 -0,01 -0,01 
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Table 46: Multivariate regression results for tenant-owned apartments with one to two rooms under the decision 

of amortization requirement two 

Variables 
  

Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,5] -0,01 -0,01 0,02 0,02 0,00 0,00 0,01 0,01 0,02 0,02 
  (-0,20) (-0,20) (-1,08) (-1,08) (-0,32) (-0,32) (-0,77) (-0,77) (-0,86) (-0,86) 
Inflation -3,52 -3,52 -1,77 -1,77 -2,39 -2,39 -0,73 -0,73 -0,63 -0,63 
  (-0,73) (-0,73) (-1,86) (-1,86) (-2,48)  (-2,48)  (-0,44) (-0,44) (-0,66) (-0,66) 
BNP 6,84 6,84 -0,76 -0,76 0,15 0,15 0,35 0,35 -0,38 -0,38 
  (-0,61) (-0,61) (-0,22) (-0,22) (-0,04) (-0,04) (-0,06) (-0,06) (-0,12) (-0,12) 
Interest 34,97 34,97 -1,62 -1,62 -14,29 -14,29 -3,66 -3,66 -10,47 -10,47 
  (-0,550) (-0,550) (-0,10) (-0,10) (-0,73) (-0,73) (-0,20) (-0,20) (-0,70) (-0,70) 
Population -44,32 -44,32 53,15 53,15 -4,96 -4,96 16,71 16,71 40,63 40,63 
  (-0,50) (-0,50) (-1,67) (-1,67) (-0,19) (-0,19) (-0,50) (-0,50) (-1,55) (-1,55) 
Income -0,03 -0,03 -0,09 -0,09 -0,27 -0,27 -0,17 -0,17 -0,13 -0,13 
  (-0,07) (-0,07) (-0,85) (-0,85) (-2,35) (-2,35) (-1,38) (-1,38) (-1,31) (-1,31) 
Unemployment 0,02 0,02 -0,22 -0,22 3,48 3,48 1,09 1,09 0,87 0,87 
  0,00 0,00 (-0,17) (-0,17) (-2,41) (-2,41) (-0,72) (-0,72) (-0,72) (-0,72) 
Constant -0,50 -0,50 -0,05 -0,05 -0,01 -0,01 -0,05 -0,05 0,04 0,04 
  (-0,63) (-0,63) (-0,23) (-0,23) (-0,05) (-0,03) (-0,23) (-0,22) -0,19 -0,19 
Adjusted R2 -0,17 -0,17 0,05 0,05 0,17 0,17 -0,10 -0,10 0,02 0,02 

 

Table 47: Regression result for tenant-owned apartments with one to two rooms, testing for amortization 

requirement two; one month post the enforcement 

Variables Stockholm New 
production 

Stockholm 
county 

Low-priced 
region 

Middle-priced 
region 

High-priced 
region 

  ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR ARCMR ARMR 
POST [1,1] -0,17 -0,17 0,00 0,00 -0,03 -0,03 -0,03 -0,03 -0,03 -0,03 
  (-11,32) (-11,32) (-0,320) (-0,320) (-4,57) (-4,57) (-4,76) (-4,76) (-5,03) (-5,03) 
Constant -0,01 0,00 -0,02 -0,01 -0,02 -0,01 -0,02 -0,01 -0,01 -0,01 
  (-0,33) (-0,25) (-2,51) (-2,45) (-3,28)  (-2,31)  (-2,56) (-2,33) (-2,52) (-2,75) 
Adjusted R2 0,08 0,08 -0,03 -0,03 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 
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