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Appendix 3: Unemployment and Income

This table shows the average unemployment rate and income in the time span 2008 to 2015 for the 17 city districts of

Oslo. Unemploymment is presented as per cent per capita for the age group 15 to 74 that are registerd as unemployd.

Income is presented as median income per kapita in norwegian kroner for individuals older than I7. Sowrce: S5B (2018).
Table 05854: Hovedposter fra ligninga _for bosatte personer 17 é&r og eldve, etter alder. Gienmomsnitt og median. Table

(10428 Registrerte arbeidsiedige 15-74 ar, etter alder.

Unemployment* Income**

Vestre Aker 1,80 % Vestre Aker 523.917
Nordre Aker 1.82 % Ullern 508.417
Ullern 1.84 % Marka 464.750
Marka 1,96 % Nordstrand 451.333
Nordstrand 2.05 % Nordre Aker 442333
Ostensjo 2.45 % S Nordstrand 435333
St. Hanshaugen 2,67 % Ostensjo 397.333
Frogner 2,82 % Stovner 396.083
Sagene 2.95 % Alna 372.916
Alna 3.86 % Bjerke 367.916
Bjerke 3.88 % Grorud 354.833
Grorud 4,01 % Frogner 352.583
Griinerlokka 4,04 % Sagene 336.666
S Nordstrand 4,10 % Gamle Oslo 327.666
Stovner 4,15 % St. Hanshaugen 327.333
Gamle Oslo 4,27 % Griinerlokka 324.333
Sentrum 5,04 % Sentrum 241.083

** Median income per capita

* Unemploymentrate in per cent per capita
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Appendix 4: Benefits and Singel living

This table presents the average amount af benefits recived and amount of singel living in the time span 2008 to 2013 for
the 17 citv districts of Oslo. Benefits are presented in per cent per capita that recive social support fiom the state. Singel

living is presented in per cent and is them amount of households that are registered as one person households that are 18
vers or older. Source: SSB (2018). Table 04932: G. Sosialtienesten, bvdel — nokkeltall. Table 06096: Personer I8 ér og
over i privathusholdninger. Andel som lever/ikke lever i par

Benefits* Singel**

Ullern 1.21 % Marka 39 %
Vestre Aker 1.25 % Vestre Aker 40 %
Nordstrand 1.82 % S Nordstrand 41 %
Nordre Aker 1,98 % Nordstrand 41 %
Ostensjo 2.44 % Ullern 41 %
Frogner 2,55 % Stovner 42 %
Alna 2,75 % Nordre Aker 44 %
Stovner 3.45 % Ostensjo 44 %
St. Hanshaugen 3,66 % Alna 46 %
Bjerke 3.98 % Bjerke 46 %
S Nordstrand 4,17 % Grorud 48 %
Grorud 4,55 % Gamle Oslo 58 %
Griinerlokka 4,88 % Frogner 59 %
Sagene 5,28 % Sagene 60 %
Gamle Oslo 6.38 % Griinerlokka 60 %
Sentrum N/A St. Hanshaugen 62 %
Marka N/A Sentrum 77 %

** Per cent of households living in singel family homes

* Per cent receving benefits per capita
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Appendix 5: Age distribution and education level

This table presents the average age distribution and education level in the time span 2008 to 2013 for the 17 city districts
af Oslo. The age distribution is presented in per cent and divided into groups 19 to 34 and 35 fo 60. Education level

presented in percent, showing the amount of the population with education higher than upper secondary school at age 16
and over. Source: SSB (2018). Table: 10826: Folkemengde, etter kjonn og ettdrig alder. 1. januar (B) 2001 - 2018. Table

(09434 : Utdanningsniva, etter bvdel og kjorn.

19-34 ar 35-66 ar

Sentrum 60 % Marka 51 %
St. Hanshaugen 47 % Ullern 43 %
Griinerlokka 45 % Vestre Aker 43 %
Sagene 44 % Nordstrand 43 %
Gamle Oslo 38 % S Nordstrand 12 %
Frogner 38 % Stovner 42 %
Bjerke 24 % Grorud 42 %
Alna 24 % Alna 41 %
Nordre Aker 24 % Ostens)o 41 %
Grorud 22 % Nordre Aker 41 %
S Nordstrand 22 % Bjerke 40 %
Stovner 20 % Frogner 38 %
Ostensjo 20 % Gamle Oslo 38 %
Ullern 19 % Sagene 35%
Nordstrand 19 % Griinerlokka 35 %
Vestre Aker 19 % St. Hanshaugen 34 %
Marka 15 % Sentrum 33%

Education level above upper secondary school

Sentrum 57 %
Ullern 53 %
Vestre Aker 53 %
Nordre Aker 51 %
St. Hanshaugen 50 %
Frogner 47 %
Sagene 46 %
Griinerlokka 40 %
Nordstrand 39 %
Gamle Oslo 36 %
Marka 33%
Ostensjo 31 %
Bjerke 28 %
Sendre Nordstrand 26 %
Alna 22 %
Grorud 20 %
Stovner 17 %
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Appendix 6: Discriptiv statistics

This table presents the discriptive statistics for the random sample from the 17 city districts of Oslo in the timespan
2008 to 2013, Living area is the size of the housing. Registration date is the date when the housing was registered., .
Common debt is the amount of debt the housing is obliged to. Property size if the size of the whole praoperty. City
districts represent what part of the city the housing belongs to. Estate tvpe define if the housing is detached or an
apartment. Gross area represents the floor area within the walls of the building. Ownership represents the ownership
nipe of the housing. Sales date is the date of sale. Tear built vepresents the original building yvear of the housing. Price
M2 is the price divided by the number af square meters. Adedvess is the address of the housing. Price is the salesprice
of the housing. Seurce: Eiendomsverid. Avea transaction report.

Obs Mean Std. Dev. Min Max

Value* 26.998 3.200.00(2.000.00€135.000 38.812.000
Price 26.998 3.100.00(2.100.00€50.000 38.750.000
Common debt 26.998 191.272 357.889 10 6.352.282
Living area (size) 26.998 76 44 13 483

Price M2 26.998 44.504 14.337 3.205 334.586
Gross area 26.984 76 61 14 592
Property size 26.998 12.018 19.585 0 99.969

Appendix 7: Observations per city district

This table presents the observations per city districts for the random sample from the 17 city districts af Oslo in the
timespan 2008 to 2015. Source: Eiendomsverdi. Area transaction report.

Obs Obs
Alna 1.780 Self owner 14.345
Bjerke 1.147 Cooperative 12.653
Frogner 2.906 Detached house 3.284
Gamle Oslo 2.625 Appartment 23.714
Grorud 957
Grunerlokka 3.364
Nordre Aker 1.492
Nordstrand 1.652
Sagene 2.831
St Hanshaugen 1.983
Stovner 833
Sendre Nordstrand 1.005
Ullern 1.177
Vestre Aker 1.369
Ostensjo 1.877
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Appendix 8: Prediciton low income area

The table shows the results from the main model. First rows show results firom before the introduction of the down
pavment reguirement, while the last rows results firom qfter the introduction of the down payment reguivement. The
Jfirst colummn (amount) represents number of observations observed in the area of interest. The second column (per
cent) is the number of observed observations in the area of interest divided by the total amount af observations. The
last column represents the change_from before to after the infroduction of the down payment requirement. Deviation
size represents the average deviation from sales on average from the confidence interval.

Amount Per cent A**
After down payment 13.549
Amount of sales under 2.495 18 % 25 %
Amount of sales innside 4.858 36 % 21 %
Amount of sales over 6.196 46 % 4 %
Deviation size sales under -0,01869 -2 %
Deviation size sales over 0,014397 1%
Before down payment 4.037
Amount of sales under 1.753 43 %
Amount of sales innside 608 15 %
Amount of sales over 1.676 42 %
Deviation size sales under* -0,0325 3%
Deviation size sales over* 0.012686 1%

Appendix 9: Prediciton high income area

The table shows the results from the main model. First rows show results firom before the introduction of the down
payment requirement, while the last rows results from after the introduction of the down payment requirement. The
Jfirst column (amount) represents number of observations observed in the area af interest. The second column (per
cent) is the number of observed observations in the area of interest divided by the total amount af observations. The
last column represents the change firom before to after the introduction of the down pavment reguirement. Deviation
size represents the average deviation from sales on average firom the confidence interval.

Amount Per cent A**
After down payment 7.055
Amount of sales under 1.395 20 % -25 %
Amount of sales innside 2.787 40 % 25 %
Amount of sales over 2.873 41 % 0 %
Deviation size sales under -0,02209 2%
Deviation size sales over 0.016801 2%
Before down payment 2.349
Amount of sales under 1.054 45 %
Amount of sales innside 331 14 %
Amount of sales over 964 41 %
Deviation size sales under -0,0255 -3 %
Deviation size sales over 0,015206 2%
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Appendix 10: Selected city districts

This table presents a summary for the four selected citv districts identified firom the analvsation of the ssb data. The
selected city districts are: Ullern, Stovner, Alna and Nordre Aker. Education is the per cent of the population over 10
vears that has education past upper secondary school. Unemployment is presented as per cent per capita for the age
group 15 to 74 that are registerd as unemplovd. Income is presented as median income per kapita in norwegian kroner
Jfor individuals older than 17. Benefits are presented in per cent per capita that recive social support from the state.
Singel living is presented in per cent and is them amount of households that are registered as one person households that
are 18 vers or older. The age distribution is presented in per cent of the population. Source: SSB (2018). Table 05854:
Hovedposter fra ligninga for bosatte personer 17 ar og eldre, etter alder. Gjennomsnitt og median. Table 09428§:
Registrerte arbeidsledige 13-74 ér, etter alder. Table 04932 G. Sosialtienesten, bydel — nokkeltall. Table 06096: Personer
18 ar og over i privathusholdninger. Andel som lever/ikke lever i par. Table: 10826: Folkemengde, etter ijonn og ettarig
alder. 1. januar (B) 2001 - 2018. Table: 108206: Folkemengde, etter fjonn og ettdrig alder. Table 09434; Utdanningsniva,
etter bydel og kjonn.

Ullern Stovne Alna Nordre Aker

Education 53 % 17 % 22 % 51%
Unemployment 2% 4% 4% 2%
Benefits 2% 3% 3% 2%
Singel 41 % 42 % 46 % 44 %
Age 18> 22 % 26 % 24 % 24 %
Age 19-34 19 % 20 % 24 % 24 %
Age 35-66 43 % 42 % 41 % 41 %
Age 67< 15 % 12 % 11 % 12 %
Income 508.416 396.083 372916 442333
Assets 870.658 347.650 362.250 650.941

Appendix 11: Descriptive statistics

This table presents the discriptive statistics for the four citv districts Ullern, Alna, Stovner and Nordre Aker in the
timespan 2008 to 2015. Living area is the size of the housing. Registration date is the date when the housing was
registered. . Common debt is the amount of debt the housing is obliged to. Property size if the size of the whole
property. City districts represent what part of the city the housing belongs ro. Estate fvpe define if the housing is
detached or an apartment. Gross area represents the floor arvea within the walls af the building. Ownership represents
the ownership fipe of the housing. Sales date is the date af sale. Tear built represents the original building year af the
housing. Price M2 is the price divided by the mumber of square meters. Address is the address of the housing. Price is
the salesprice of the housing. Source: Eiendomsverid, Area transaction report.

Obs Mean Std. Dev  Min Max

Value* 27.082 3.354.5712.065.6951.090.00C€11.200.000
Price 27.082 3.268.9042.101.937850.000 11.200.000
Common debt 27.082 128.281 203.237 1.149 1.523.950
Living area (size) 27.082 86 45 26 263

Price M2 27.082 39.755 13.199 18.578 75.684
Gross area 27.082 89 65 29 330
Property size 27.082 22386 25.544 476 99.969
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Appendix 12: Descriptiv statistics

This table presents the observations per city districts for the four city districts Ullern, Alna, Stovner and Nordre Aker
in the timespan 2008 to 2015. Seurce: Eiendomsverid. Area transaction report.

Obs Obs

Alna 9112 Self owner 13377
Nordre Aker 7598 Cooperative 13705
Stovner 4282 Detached house 5480
Ullern 6090 Appartment 21602

Source: Eiendomsverdi. Area transaction report

Appendix 13: Prediction results Nordre Aker

The table shows the results from the additional forecasting model. First rows show results from before the
mtroduction of the down payvment requirement, while the last rows results from after the introduction af the down
pavment reguivement. The first colimn (amount) represents number of observations observed in the area of interest.
The second column (per cent) is the number of observed observations in the area af interest divided by the roral
amount af observations. The last coliomn represents the change from before to after the introduction of the down
payvment requirement. Deviation size represents the average deviation from sales on average from the confidence

interval.

Amount Per cent A**
After down payment 5497
Amount of sales under 765 14 % -32%
Amount of sales innside 1521 28 % 19 %
Amount of sales over 3211 58 % 13 %
Deviation size sales under -0,01106 -1%
Deviation size sales over 0,013889 1%
Before down payment 2097
Amount of sales under 964 46 %
Amount of sales innside 173 8 %
Amount of sales over 960 46 %
Deviation size sales under -0,01305 -1%
Deviation size sales over 0.01246 1%
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Appendix 14: Prediction results Ullern

The table shows the results from the additional forecasting model. First rows show results firom before the
mtroduction of the down payment requirement, while the last rows results from after the introduction of the down
pavment requirement. The first column (amount) represents number of observations observed in the area of interest.
The second column (per cent) is the number of observed observations in the area af interest divided by the roral
amount of ebservations. The last colimmn represents the change from before fo after the infroduction of the down
payment reguirement. Deviation size represents the average deviation firom sales on average fiom the confidence

mferval.

Amount Per cent A**
After down payment 4463
Amount of sales under 751 17 % =27 %
Amount of sales innside 1656 37 % 25 %
Amount of sales over 2056 46 % 1%
Deviation size sales under -0.01072 -1%
Deviation size sales over 0.01019 1%
Before down payment 1625
Amount of sales under 707 44 %
Amount of sales innside 189 12 %
Amount of sales over 729 45 %
Deviation size sales under -0,01173 -1%
Deviation size sales over 0,010908 1%

Appendix 15: Prediction results Stovner

The table shows the results from the additional forecasting model. First rows show results firom before the
introduction of the down pavment reguirement, while the last rows results firom after the intreduction of the down
payment reguirement. The first colimn (amount) represents number of observations observed in the area of interest.
The second column (per cent) is the number of observed observations in the area af interest divided by the toral
amount of observations. The last coliomn represents the change from before to after the infroduction of the down
payment requirement. Deviation size represents the average deviation from sales on average fiom the confidence

interval.

Amount Per cent A**
After down payment 3168
Amount of sales under 262 8 % -36 %
Amount of sales innside 838 26 % 10 %
Amount of sales over 2068 65 % 26 %
Deviation size sales under -0,00515 -1%
Deviation size sales over 0.009045 1%
Before down payment 1114
Amount of sales under 494 44 %
Amount of sales innside 178 16 %
Amount of sales over 442 40 %
Deviation size sales under -0,00617 -1%
Deviation size sales over 0.006873 1%
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Appendix 16: Prediction results Alna

The table shows the results from the additional forecasting model. First rows show results firom before the
introduction of the down pavment reguirement, while the last rows results firom after the intreduction of the down
payment reguirement. The first colimn (amount) represents number of observations observed in the area of interest.
The second column (per cent) is the number of observed observations in the area af interest divided by the toral
amount of observations. The last coliomn represents the change from before to after the infroduction of the down
payment requirement. Deviation size represents the average deviation from sales on average fiom the confidence

interval.

Amount Per cent A**
After down payment 7013
Amount of sales under 756 11 % -36 %
Amount of sales innside 1112 16 % 5%
Amount of sales over 5145 73 % 31 %
Deviation size sales under -0,0056 -1%
Deviation size sales over 0.010764 1%
Before down payment 2094
Amount of sales under 975 47 %
Amount of sales innside 235 11 %
Amount of sales over 884 42 %
Deviation size sales under -0.00603 -1%
Deviation size sales over 0.006605 1%

Appendix 17: RDD
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Appendix 18: Rental index

The table shows the rental index calculated using rental prices firom both the low wealth and the high wealth areas. 100
is used as the base from the first quarter of 2008, and the number after are calculated based on the development in
rents from one guarter to the next. Source: Bolighvgg.

Index Low High

Q1 2008 100 100
Q2 2008 102,36 104,09
Q3 2008 107.69 109,65
Q4 2008 103,76 106,61
Q12009 95.59 100,10
Q2 2009 98.86 101.84
Q3 2009 100,74 102,53
Q4 2009 102,49 103,08
Q12010 103,00 103.47
Q2 2010 106,91 106,62
Q3 2010 107,61 108,82
Q42010 107.26 110,07
Q12011 108,68 112,90
Q22011 110,42 115,29
Q3 2011 113.40 116,18
Q4 2011 114,01 116,11
Q12012 116.21 116,58
Q2 2012 118.49 121,08
Q32012 123,10 122,15
Q42012 123.40 122.30
Q12013 123.28 122,15
Q22013 128,99 124,13
Q32013 129.90 123,27
Q4 2013 129.37 124,97
Q12014 129.86 124,66
Q22014 127,58 122,32
Q32014 125.80 122,29
Q42014 129,05 12221
Q1 2015 132,53 127,77
Q2 2015 134,23 128,77
Q3 2015 136.03 130,22
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1. Introduction

The Norwegian housing market has experienced a significant growth from 1993
until 2016 (SSB, 2018), and especially Oslo has seen a major boom in the later
years. The increase in prices can to some extent be explained through
demographic factors such as urbanization and centralization, and macroeconomic
factors such as decreasing interests, access to liquidity, favorable tax incentives
and an increase in real wages (Larsen & Sommervoll, 2004). There are opinions
that the escalation in prices also have a speculative component to it, that investors
speculate in real estate to monetize on short term gains with significant profits.

However, these arguments have been backed up by limited empirical research.
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Figure 1. Norwegian house price index (Source:https://www.ssh.no/statbank/table/10187/?rxid=3f004ce4-2373-4a83-
ac41-effcb9ca3bdc)

The rapid development in housing prices, especially in Oslo, have been a hot topic
among press and academics the last couple of years. After the American housing
bubble that later lead to an international financial crisis, government across the
globe started taking actions to protect private consumers and financial stability.
Baffoe-Bonnie (1998) research show that that idiosyncratic shocks such as tax
policy and land regulations affect housing prices to some extent. In Norway, the
Financial Supervisory Authority of Norway, known as Finanstilsynet, introduced
new guidelines to secure private household’s sensitivity from increased interests
on high mortgages among other factors. The new down payment requirement
demanded an equity stake of 10 % of the purchasing price from the 3rd of March
2010, that later increased to 15% the 1st of December 2011 (Finanstilsynet, 2011).
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Owning your own home has for many years been an increasing trend in Norway,
and 8 out of 10 households own their own property (SSB, 2016). In the lower
percentile of the income ladder (earning less than 60% of the median income)
homeownership is less than 4 out of 10 (SSB, 2016). An essential part of being
applicable for buying a home is that you have the required down payments as

depicted by the guidelines. (Finanstilsynet, 2011).

Oslo is a city with social differences, and this is being supported through a report
from Statistical Norway, known as SSB in 2016 (Omholt, 2016). The report
shows that Oslo is the county in Norway with highest differences in wages per
household, and that can be explained by different factors. First of all, Oslo
households consists of more than 50% one-person households. Secondly, in later
years there has been a consistent flow of immigrants moving to Oslo from
Eastern-Europe, Asia, Africa, and Latin-America. These individuals are to a large
extent represents in the lower ends of the income distribution. On the other hand,
Oslo accommodates a substantial amount of corporate institutions that generates

an extensive amount of capital gain and income.

These factors are all important when understanding the income differences in Oslo
and shows the diversity of the population. Research also show that there is a clear
distinction between the amount of benefits received in western and eastern parts
of Oslo (Sandvik & Kvien, 2015), that can have significant effects on housing

prices and development in different suburbs.

2. Research question
The down payment guidelines have led to many heated discussions and opinions
among both experts and academia regarding the impact on the Norwegian housing
market. There has previously been some research on the effects of down payment
requirements on renting and purchasing prices of housing (Johannessen et al.,
2013). However there has been limited previous research regarding the impact of
a down payment requirement on housing prices in Oslo, and especially when it
comes to the impact of the guidelines has had on different demographics, income

levels and age groups. The research question we want to investigate is as follows:
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What is the impact of the down payment requirement on housing prices in Oslo?

3. Literature review
Price setting in the private housing market is complex, and a composition of
demand and supply in the market, together with macroeconomic factors such as
interests, wage level and unemployment (Larsen & Sommervoll, 2004). Credit
availability is also a decisive factor according to Lamont & Stein (1997), where
high leveraged household react more sensitive to shocks and changes such as per-
capita income. Where the amount borrowed is tied with the value of the of the
house and a fall in housing prices could lead to drop in house prices. This due to
the ability of the borrower to use their house as collateral for the loan leading to a

lower demand (Stein & Jeremy, 1995).

Surveys conducted by Shiller (1990) reveals that speculative considerations when
investing in large city housing in the US was the major motive for private actors.
They considered small or no risk when investing in housing, and had the
impression that if they did not invest in housing now, they would not be able to
enter the market at a later stage. This is a known as the psychological factor of

investing in real estate, and can lead to significant changes in price.

Noted by Khan and Reza (2017), private consumption can be affected by
government actions through liquidity access, that influence real estate prices, and
further the aggregate demand in the market. Government actions through a down
payment introduction will influence the typical household at some point by giving
them a liquidity constraint states Engelhardt (1996). Engelhardt further suggests
in his conclusion that to examine the effects of liquidity constraints on
consumption it is important to look at liquidity constraints given from lenders in

the housing market.

It is empirically tested by Jappelli and Pagano (1994) that countries using higher
down payment requirements have a significantly higher savings rate among
households, and that binding liquidity constraints may in some cases promote

growth through higher savings. In conclusion this shows that government
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guidelines and actions towards liquidity access through banks is of huge impact,

not only on housing prices, but on private consumption in general.

The worldwide financial crisis that hit in 2008 was induced, according to Rogoff
et al. (2008), in part by the sub-prime crisis that had its roots in the rapid decline
of housing prices in the US. Were complex bundling of obligations were packed
together in non-transparent instruments that were illiquid when housing prices

started to drop. Most of defaults were among less creditworthy individuals.

Engelhardt (1996) states that down payments give an equity stake for the
homeowner that induces risk sharing between the lender and owner in case of
market wide decline. This equity increase reduces the probability of systematic
default risk, but comes at the cost of the borrower requiring more equity in their
house (Campbell & Hercowitz, 2005). Empirical evidence also shows that equity
requirements reduce financial risk, but at the same time increases the barrier of
entry for new house owners and individuals within the lower part of the financial
ladder (Linneman & Wachter, 1989).

Academia and experts on the field point out that the down payment requirement
will have a much higher impact on low-income individuals (Johannessen et al.,
2013), often young individuals, than settled older individuals. However, we find a
lack of empirical research that studies the comparison between low-income
individuals and high-income individuals, and the impact of a change in down
payment requirements on the development of housing prices in these two types of

areas.

Research done on the Norwegian bank crisis in 1987-1993, links it to the strong
decline of housing prices in the timespan 1986-1992 due to monetary policy and
high real interest rates (Moe et al., 2004). Showing the need for instruments to
reduce the downside risk in case of a market wide crisis. Previous unpublished
thesis implies that the introduction of a down payment requirement had an impact
on the housing market in Oslo (Holmen & Hakonsen, 2014), but not to an extent
that was able affect the market trend. Holmen and Hakonsen also point out the

fact that the requirement might create a class distinction, where low-income
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individuals cannot be a part of the growth in the housing market. Well known
Norwegian economists and writers such as Jan Andreassen from Eika Gruppen
(Tjersland, 2015) have stated that the down payment requirement brings
inequality among the population favoring the percentile in the higher part of the

income ladder.

When Finanstilsynet introduced the down payment requirements their intention
was to diminish risk among house owners in Norway and reduce the debt increase
among Norwegian households (Finanstilsynet, 2011). The rapid increase of debt
over the last years has created concern if a sudden consolidation of housing debt
would lead to lower consumption that could in theory reduce the financial stability
of Norway. NIBR (Norwegian institute for city and region research) report from
2013 shows that the new down payment requirements have affected first time
buyers and individuals in the lower part of the financial ladder. Where first time

buyers that must be assisted by parents or relatives has increased.

Norwegian economists such as Christian Dreyer have been critical of the new
down payment requirements especially when it comes to creating a distinction
among classes in society (Dreyer, K. 2014). Lastly a survey done by Norstat for
Finans Norge (2012) shows an opinion in the Norwegian population that 8/10
people think that the new down payment requirements creates such a distinction
among classes in society. Another interesting point uncovered by the survey
shows that the number of individuals receiving help from family and friends when
financing housing has from 2009 to 2012 increased from 15% to 35%. This could
create a distinction where the individuals that have the access to financial support

would benefit over the individuals that don't.

Similar down payment practice has been done in other Scandinavian countries. In
Sweden 2010, the Financial Supervisory Authority of Sweden set a requirement of
15% equity when purchasing a home (Mé&klarsamfundet, 2013). In 2011, a survey
was produced showing a trend reduction in housing with low down payments
(Finansinspektionen, 2011) which coincides with research done on the US
housing market. Many had critical opinions on these new requirements due to the

implications on first time buyers and financially weak individuals not being able
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to participate in the housing market, creating a distinction between different
classes in society (Méklarsamfundet, 2013) (Tdérnberg, 2012). In the first quarter
of 2011 to the last quarter of 2016 the average price of used housing in Norway
has increased by almost 37% (SSB, 2017).

4. Methodology

4.1 Statistical approach

We want to research if the new down payment guidelines set by Finanstilsynet has
influenced the housing market in Oslo. This paper will take an empirical approach
using time series data and the span we want to observe is 2005-2016, depending
on the data available. Wen working with time series it is applicable to use panel
data regressions (Stock & Watson, 2015, p.396). The shift we want to study is
before and after 2010 and 2011 when the down payment requirement guidelines

where set into effect, and analyze house prices in the time span noted previously.

Similar research has been done in China by Sun et al (2014) on the
implementation of a house purchase restrictions (HPR) in Beijing. Employing
regression discontinuity design (RDD) they found that the HPR triggered a 17-
32% price drop on housing. Further, a drop of 25% in the price-to-rent ratio, and
interestingly enough rental prices that were not significantly impacted. Given the
resemblance of this research paper to our thesis, we find it adequate to use RDD

to measure the down payment implications on housing prices.

Thistlethwaite & Campbell (1960) were the first researchers to implement RDD
by applying it to the field of psychology, and continued working with it until
1980. Further confirmations were made by Goldberg (1972) showing further
proof, reinforcing the design in economics. In the 1990°s RDD was favored in
psychology and education, in work such as the study of class sizes on school
performance (Angrist and Lavy,1999), treatment in randomized controlled clinical
trials (Finkelstein et al., 1996) and analysis of randomized clinical trials
(Cappelleri, 1991). In later years, influential papers such as incentive effects of
social assistance (Lemieux & Milligan, 2004), the effect of financial aid offers on

college enroliment (Klaauw, 2002), and the effects of delayed entry to
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kindergarten (McEwan & Shapiro, 2008) has continued developing this statistical

tool.

There are two types of RDD (Stock & Watson, 2015, p.546), sharp- and fuzzy
regression discontinuity design, known as SRDD and FRDD respectively. In
SRDD, the cut-off point is absolute and any participants above the threshold c<
are given the treatment. In FRDD, the ¢ threshold gets “Fuzzy”, were being over
the threshold increases probability of getting the treatment, but it is not an
absolute. Same with being under the threshold greatly lowers probability, but is
not absolute. In our analysis, we want to apply both designs to further understand
how the guidelines has affected the housing market. SRDD is useful to create a
clean cut-of date of the implementation of payment requirements, and by using
FRDD we can look at intervals creating a prolonged cut-of period. We expect that
the changes in housing prices will not react exactly at the cut-off point, but rather
at a prolonged period subsequently. This is due to the time that the market uses to
adapt to changes, and that financial institutions usually grants loans certificates to

individuals for periods of about 3 months at a time.

In the paper by Jacob et al. (2012) they discuss the application of RDD in medical
research, where the cut-off point separates the control group into non-treated and

treated group. Where if the treatment regression line moves continuously through
the cut-off point implies that the treatment had no effect (figure 2, top part). If the
treatment had an effect we would see a shift in the observations, creating a

discontinuity at the cut-off point as seen in the bottom part of figure 2.
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In the Absence of I'reatment
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In the Presence of Treatment
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(student scores)

Cui=point

Figure 2. RDD cut-of point. (Source: https:/files.eric.ed.gov/fulltext/ED565862.pdf)

Y=a+BT +f(r)+e

a = the average value of the outcome for those in the treatment group after
controlling for the rating variable;

Y. = the outcome measure for observation i;
T, =1 if observation / is assigned to the treatment group and 0 otherwise;

r, = the rating variable for observation 7, centered at the cut-point;

Figure 3. RDD regression design. (Source: https://files.eric.ed.gov/fulltext/ED565862.pdf)

We want to use a similar approach, but where we have two cut of points that we
want to investigate. First, we want to check the guidelines introduced in 2010,
where the down payment requirements were set to 10%, and secondly the
guidelines set into effect in 2011, increasing the down payment requirements to
15%. Where the data before the implementations of 2010 and 2011 will be the
control group, and data after the implementation will be the treated group. We test
the null hypothesis that there is no discontinuity, that the down payment
requirements have had no effect on the housing market in Oslo. The alternative
hypothesis will be that there was a discontinuity and housing prices in Oslo were

affected by the down payment guidelines as shown in figure 4.
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Null hypothesis:
Qlo=0, Bu = |31
Alternative hypothesis:

Yi=ao + BoT;, <
Yi= a1+ BT, >2cC

Figure 4. Hypothesis design.

The RDD approach has several weaknesses, and some issues can appear
compromising the results. Contamination is a real threat when using RDD. If
other incidents happen in the same timespan as the guidelines, then the measured
discontinuity may be attributed to other events than the down payment guidelines.
Such events could be other regulations, tax measures, change in saving incentives
and credit restrictions etc. A lot depends on the detail level on the dataset
acquired. If we can monitor the discontinuity closely we will be able to cross
reference it with other events, minimizing the risk of contamination. The fact that
we have two cut-off points makes it easier to follow. Further, through closely
inspecting the data to get a deep understanding, we hope to avoid any concerns

about design and fitting issues of the model.

4.2 Hypothesis

Based on our research question and the methodology applied on our thesis, we
have developed a few hypotheses that we want to check:

« Has there been a difference in housing price development in the eastern
part of Oslo compared to the western part, after the introduction of down
payment requirements?

« Have the renting prices in low income suburbs developed more rapidly
than renting prices in high income suburbs due to lower access to equity?

« Have the down payment requirements increased the average age of a first-
time buyers due to equity constraints?

e Have the down payment requirements affected the price-to-rent ratio in

Oslo?
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4.3 Data Collection

To collect the data needed to implement our analysis we have decided to contact
different types of companies to gather the information desired. First, we will
contact Eiendomsverdi. Eiendomsverdi is Norway's largest database consisting of
housing prices in the Norwegian housing market. We are interested in collecting
detailed information regarding square meter prices in Oslo in total, as well as

dividing Oslo into their 15 different suburbs and gather data from each suburb.

From SSB and The Norwegian Tax administration, known as Skatteetaten we
want to collect data regarding income and wealth. We either want to calculate the
average income in each suburb, and then establish the low-income suburbs and
high-income suburbs to analyze the differences in price development. Or, we want
to divide Oslo into two parts, namely west and east to establish differences in

income and wealth.

To gather data about the rental market in Oslo we plan to contact SSB, and
Norwegian house renting companies like Utleiemegleren and Leiebolig, among
others. Since the renting market for housing is dependent on the development in
housing prices, it would be interesting to check the development in renting prices
after the introduction of the down payment requirement. One might think that
development in renting prices in areas where individuals face challenges in
entering the housing market will increase if the housing prices is being affected by

the government guidelines.

The Norwegian State Housing Bank, known as Husbanken, is an important branch
of the Norwegian government in order to assist municipalities, both through
experience and financials, in supporting disadvantaged individuals getting into the
housing market. As a part of our analysis it might be helpful for us to get insight
to their data on the development of mortgages for first-time buyers after the
introduction of the down payment requirement. If the restriction has had a
negative effect on the number of first-time buyers it will be reasonable to think

that the number of debts issued by Husbanken has dropped.
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Other organizations we plan to contact:
- Finans Norge
- Finanstilsynet
- Eiendom Norge
- Norges Eiendomsmeglerforbund
- Schibsted / Finn.no

Schedule of work

This is a guideline schedule and is subject to change, depending on progress and
unknown events that may appear in our work.

Week

4 Break
5 Breakdown of tasks, planning of work
6 Data collection, comunicationg with Eiendom Norge
7 Data collection, comunicating with SSB
8 Reaserch and prepare model
9 Reaserch and prepare model

10 Specify model

11 Estimate and develop housing prices

12 Estimate and develop housing prices

13 Easter

14 Interpret results from model

15 Interpret results from model

16 First draft finalized

17 Deliver first draft

18 Prepare for exam in GRA 6214

19 Prepare for exam in GRA 6214

20 Feeddback and supervisor adjustments

21 Adjust and develop final thesis

22 Break

23 Final work

24 Final work

25 Proofreading

26 Feedback and minor adjustments

27 Print and deliver

Figure 5. Schedule thesis work.
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Appendix
Figure 1: SSB. (2018). Prisindeks for brukte boliger. Collected from
https://www.ssb.no/statbank/table/07230/chartViewLine/?rxid=1a7baec3-5¢26-
4167-86ba-c11c674cf2fd

Figure 2: RDD cut-of point. Jacob, R., Zhu, P., Somers, M. A., & Bloom, H.
(2012). A Practical Guide to Regression Discontinuity. MDRC.

Figure 3: Jacob, R., Zhu, P., Somers, M. A., & Bloom, H. (2012). A Practical
Guide to Regression Discontinuity. MDRC.

Figure 4: Hypothesis design.

Figure 5: Thesis schedule.
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