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Abstract

The real estate prices in Norway have increased steadily over the last 15 years. With the
Norwegian housing policy encouraging the populations to own instead of renting, it is a hot topic.
With the rise of Airbnb and its simplicity for hosts and visitors, the purpose of this study is to
measure the effect of Airbnb rentals on real estate prices in Norway. The study further explores
the effect of Airbnb in specific regions and how district and city regions affect differently. Airbnb
is used as an income variable to emphasize the added income short-term rental provides
households. The thesis is a panel data regression study on variables affecting real estate prices.
Data for Airbnb, household income, unemployment, residences for sale, initiated constructed
houses, completed constructed houses and house lend rate was used to explain the dynamics of
real estate price. A balanced panel data set following 87 regions between 2016-2019 were used to
estimate the within and first difference estimators for different fixed effects models. The p/m and
panelr packages in R were used to conduct the analysis (Croissant, Millo, & Tappe, 2019; Long,
2020). The thesis is written using R markdown and LaTeX.

According to our main models a 1% increase in Airbnb revenue leads to a 0.004% and 0.002%
increase in the house prices index. The estimates are significantly different from zero on all
classic significance levels. Results from the square meter price models shows a positive Airbnb
effect of 0.004-0.005% for the significant estimates. Household income has most effect on prices.
Our study could not statistically prove Airbnb revenue to be more important in small districts
compared to bigger cities regarding house prices. This is likely a result of insufficient real estate
data for minor municipalities. When estimating regression models for all regions the results stated
that prices in Drammen and Ralingen increased most due to Airbnb. The thesis concludes there is

statistical support for the idea of Airbnb increasing real estate prices.

Keywords

Airbnb, Real estate prices, Real estate market, Panel data regression, Price analysis, Fixed

effects estimator.
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Chapter 1

1 Introduction

Real estate prices in Norway have increased rapidly the past 15 years. The only time prices have
dropped significantly was during the financial crisis in 2008 (Eiendom Norge, s.a.; Statistisk
sentralbyra, s.a.-e). Prices have risen compared to the consumer price index and faster than
consumer goods. This means that the #rue real estate prices adjusted for inflation have risen
(Solheim, 2019). It is therefore harder to enter the market as a first-time buyer now than before.
The price has also seen a faster rise than income and GDP the past 15 years. This indicates it is

more expensive to buy real estate today than 15 years ago.

All types of residences which provides roof over the head are referred to as houses or housing if
not stated otherwise. Houses must not be confused with detached houses (Enebolig in norwegian).
Real estate, houses, property and residences are all words used to describe property regulated for

living purposes.

Both authors of this thesis are graduate students entering or planning to enter the real estate
market. It feels relevant and interesting to study the market price and its influencing factors in

greater detail.

The innovative approach with this study is whether Airbnb is affecting the prices or not. Airbnb is
an online marketplace where people rent out their homes short-term. Following the 2007 launch
of Airbnb the service reached over 1000 hosts in Oslo by 2014 (Serdal, 2010). This were around
the time Airbnb became mainstream in Norway. In December 2019 the average income per
available Airbnb unit in Oslo was 13 400 NOK according to data from Capia AS. Today Airbnb is
the symbol of private accommodations in Norway and abroad. Airbnb designed a platform where
hosts and guests book, communicate, rate and pay for rental properties making it a competitor to
established hotel industries. It is a major part of sharing economy’s growth which is predicted

increasingly important in upcoming years.



The main thesis idea emerged when noticing different mayors in minor municipalities in Norway
stating that house prices in their respected municipalities had increased because of Airbnb
(Trygstad & Juell, 2018; Ytreberg, 2019). As far as our knowledge goes, it does not exist accepted
research on Norwegian real estate prices backing these statements. This is most likely because
Airbnb themselves do not publish their own booking history or data. This makes an interesting
topic to investigate. A part of the master’s thesis purpose is trying to contribute with research on a
topic that gained attention recent years without relevant research to support opinions. The thesis
focuses on deriving correct model specifications as a consequence of the lack of research on the

subject. We use panel data regression models to research the topic.

When planning the thesis, we anticipated Airbnb to affect in some way or another. It was
interesting to see how the different regions affected real estate prices in their respective regions.
We are only aware of one previous Norwegian research paper from Nordlandsforskning stating
Airbnb probably did not affect house prices. They admitted the data foundation was too weak to

conclude on the matter (Vinogradov & Stremmen-Bakhtiar, 2017).

For selected regions, we expected to find a clear connection between Airbnb and housing prices.
Price of real estate in several popular tourist destinations in Norway has experienced a large
increase in recent years. In 2018 house prices in Lofoten went up by more than 10%
(EiendomsMeglerl, s.a.). The average for the country was 1.1%. The main problem with the data
foundation in this thesis is the real estate data. The project failed to collect individual real estate
data for all municipalities in Norway. It is not available open source or could be provided from
Eiendomsverdi during the projects time perspective. We settled on merged data for district
municipalities of all counties in Norway. Resulting in popular tourist municipalities like Lofoten
being added together with the rest of the district municipalities of the county. This takes away
some of the effects we were expecting to see and should be solved for further research. The data
foundation is still strong as a consequence of complete data for 68 individual regions and 19

merged district regions in Norway. We use the county structure previous to 2020.

The models used explains which variables contributes to shifts in real estate prices. The analysis
chapter is divided into fixed effects models for the country and an Airbnb section looking at the

different region effects. The main hypothesis is that house prices are significantly affected by



Airbnb in Norway. The sub hypothesis is Airbnb affects significantly more for districts than city
municipalities. The models explaining the country uses an average of the effects from all regions.
The Airbnb region effects uses linear regression models for each region. It explains how Airbnb

affects price in the specific location.

There are other factors that affects price of real estate. Jacobsen and Naug (2004) found four
explanatory factors for housing prices; Interest rates, unemployment, household income and new
construction. After going through similar research, we settled on a balanced panel data set. With
quarterly observations for 87 regions from January 2016 to October 2019. The following

explanatory variables are used:

Airbnb revenue per available unit

Median household income after taxes

Unemployment in percent

Residences for sale

Initiated constructing detached houses with rent possibility

Completed constructed detached houses with rent possibility

Average house lend rate

Housing construction and population growth are examples of factors that affects the prices but
were not included in the models. A construction deficit will increase prices and a surplus will
lower them (Mahlum, Pettersen, & Xu, 2018). This market mechanism arises because number of
homes should equal number of households in the long-term. Everyone essentially needs a place to
live. When demand is higher than supply prices rise. The supply is also influenced by other
factors than price. Construction costs, development companies access to credit and building
regulations are central to the developer’s industry. Following the enlargement of the EU in 2004,
Norway experienced a population growth due to labour immigration. This caused more people
needing residences and households consisting of fewer people. The consequence is the total

number of households has increased over the years. A building deficit is caused by fewer homes



being built relative to the demand the last 15 years. Increasing real estate prices during the time

period would probably been affected by this.

With few factors affecting prices, it would be easier modelling it econometrically. In theory it
should therefore be easier to explain prices in districts versus big cities. This is not the case in
reality considering it is not possible to measure all aspects affecting price independent of location.
Naturally there will be more influencing factor for cities than districts. Additional factors may be
access to schools, workplaces, shops, public transport and social events. Despite not being able to
collect data on everything that affects, we collected 52 different variables possibly affecting prices.
They were then tested upon each other resulting in the key variables mentioned above. Using all

variables would result in overfitting the models.

The data regarding Airbnb and real estate were given to us by permission and cannot be
distributed further without permission. Both Capia AS and Eiendomsverdi AS distributes the data
for commercial use and should be considered private. The study use panel data regression models
which can be explored in chapter 4. We also use some variables on logarithmic form to interpret
the parameters as elasticities. The theory gathered are presented in chapter 2 and a thorough
review of the data in chapter 3. The procedure used is presented in chapter 4. The coefficient
estimates, standard errors and associated p-values are all presented in chapter 5 along with
R-square values, F-statistics and degrees of freedom for the various models. Chapter 6 concludes

the thesis along with a discussion section of findings.



Chapter 2

2 Theory

In this chapter relevant theory and topics surrounding real estate prices will be explored. Findings

and results from previous research on the topic will be included.

2.1 The real estate market in Norway

The real estate market in Norway are characterized by the fact that a large portion of households
owns a residence. 76,8% owns the residence they live in, while 20,3% rents according to numbers
from 2018 (Statistisk sentralbyra, 2019a). A residence is both a consumer good and a capital or
asset object. For the majority, residences makes up the largest portion of the fortune (NOU 2002:2,
p. 17). It is also the highest single purchase in life. A great amount of people involved in the
renting market uses this as a temporary solution until they can buy their own resident. According
to SSB the municipalities with low ownership rates are typical student municipalities (Revold,

2019). In addition, just 48% in the lowest income quartile owns their own resident.

Prices is an important part of the real estate market. The market is complex with different
submarkets. Although it looks like the moderate real estate price inflation is a national
phenomenon this is not the case (Himmelberg, Mayer, & Sinai, 2005; Senneset, Andersen, &
Lund, 2012). The real estate markets are local because the price trends differ within all
municipalities. An example for this is high end property compared to normal property being two
completely different markets. To fully understand the fluctuations in real estate prices it is
important to look at real estate policy. However, understanding ability to pay is important for
individuals making investments associated with debt. The real estate market and its connected
price dynamics are a field that has a wide collection of studies. After the finance crisis there have
been several studies on housing bubbles questioning Norway’s attendance in one (Grytten, 2009;
Vale, Kutluay, & Yildiz, 2015). However, most concluded this were not the case since house

prices never dropped dramatically.



2.2 Housing bubble

With the seemingly never-ending rise in real estate price over the recent years, the question of a
bubble acceded. When this theoretically bubble burst the real estate market will experience a
considerable downturn. The definition of a bubble is when a market value is significantly higher
than the real value (Grytten, 2009). A bubble occurs when the prices keep rising because investors
buy to gain by reselling. The well-known Dutch tulip mania is considered the first economic
bubble of recent times (Hayes, 2019). Prices of the tulip flower skyrocketed before quickly hitting
rock bottom. After the finance crisis a number of countries got a considerable drop in the real
estate market. The prices in the US dropped with nearly 40% from 2006 to 2009 (Grytten, 2009).
However, the real estate market in the US had problems before the crisis. For this reason one can
wonder if this were the reason for the financial crisis and not the other way around (Andreassen,
2009). After the crisis there was speculations if countries were in a bubble, yet it did not seem to
be the case for Norway. Norway saw a small decree in real estate prices after the crisis, however
they increased relatively fast. For this reason, we assume other factors are shifting prices upwards

in Norway.

2.3 Previous research

There is a wide collection of studies on real estate prices. The studies use different factors and
methods to explain the change in prices. We will now mention some of the studies found relevant

for the thesis.

2.3.1 User-cost theory

The Nakajima (2011) article review how average national real estate prices changes in the US. He
uses a theory that deals with user cost and rent. The theory is based upon two elements: how user
cost is specified, and how user cost and rent are equal. User cost are specified as the cost the buyer
are responsible for by owning a residence in one year instead of renting. If the price of real estate
is to high compared to rent, potential buyers will want to rent. As a result, the demand will go
down and the prices will decrease back to the rent line. He uses five key components that affects

the residence cost and comes to the following connection between user cost and rent:



“Rent = User cost = (Interest rate + Property tax rate — (Mortgage interest rate + Property tax
rate) *x Tax deduction rate + Maintenance cost rate — expected rate of capital gain) x Real estate

price” (Nakajima, 2011, s. 26)

In the analyses he looks closer at three of the factors; rent fees, interest rates and expected changes
in house prices. From 1997 to 2007 he found that rent and interest rate shifts the house prices up
with 3.3% per year, equivalent to 39% for the time period. The actual annual growth rate was
4.2% and the theory accounted for 80% of the change. He further stated that the unexplained part
could be due to changes in expectations. The increasing real estate prices is consistent with the

increase in rent fees, declining interest rate and expectation of future price growth.

Himmelberg et al. (2005) also uses user cost theory. They have an additional risk premium in their
model. Applying the model on 25 years of history across a broad collection of real estate markets
in the US. They found that changes in the key factors can affect cities differently. In cities where
the supply is inelastic the prices will be higher relative to rent, and changes in interest rate will
affect the house prices. They conclude that the evidence does not indicate prices cannot change if
key factors change. An unpredicted raise in interest rate or a negative shock in the economy would
lower the demand for real estate. Consequently it would slow down the growth or decline the

prices. NOU 2002:2 (p. 20) utilize this formula to compute the user cost in Norway:

“User cost = interest expenses + maintenance cost — tax benefit of owning a house — capital gain”

From the articles findings it is reasonable to expect that a change in one of these four factors will

cause a change in the price.

2.3.2 The VAR model

Sutton (2002) utilizes a small-scale vector autoregressive (VAR) model to look at complex
behaviour between real estate prices, national income, interest rate and stock market wealth. He
performs the analysis on six countries with similar trends in prices. The model makes it possible
to examine the dynamic impact on a small number of key factors that affects the value of a

residence. Like the demand for other goods, the national income and changes in stock markets are



two of the factors included when the demand for residences are positively related to a household’s
income and wealth. He concludes that an increase in GNP will lead to an increasing real estate
price. A 1% rise will increase the house price with 1-4% after three years. Decreasing interest
rates will also cause an increase in house prices independent of short or long-term rate changes.
The model also indicates a positive relationship between the stock market and real estate prices.
When a great response on the real estate prices occur after a shift in the stock price, this can reflect
a tendency to predict a growth in the national income. He further concludes this does not explain

the whole change in real estate prices but that stock prices none the less are a factor that affects.

2.4 Norwegian real estate policy

In Norway one is almost expected to own your own residence eventually. This is probably a
consequence of the real estate policy the country has fronted through the years. Followed is a

translated excerpt from the governments last post regarding real estate policy:

Even if the prices now are high, we must not forget the most important part: Norwegian

real estate policy are a success. Eight out of ten owns their own residence — this is far
higher than our neighbour countries. Also, among immigrants in Norway the ownership rate
is high. Amongst young souls between 25 and 30 years the portion that owns themselfs have

increased from 34 % in 2004 to 42 % in 2016. (Maland, 2019)

Further it has been said:

“In Norway, most owns their one residence, and we have few homeless. This is the result of a great

housing policy - A policy where as many as possible can own their own residence”’(Maland,

2019).

Boligsparing for unge (BSU) is an arrangement that lets young people between 18 and 33 save for
a residence with good terms. The arrangement gives you favourable tax reductions and high
interest rates. This leads to people saving at a young age. Norwegians that bought a residence had

in November 2019 an average debt of 342% of their own income (Wig, 2019).



Servoll (2011) states that real estate policy has changed from being state regulated to becoming a
liberal market in Norway. The country controls through building regulations, property tax,
municipal housing, minimum equity requirements and BSU among others. Tax on residences are
relatively low in Norway relative to other countries. This has made real estate an investment
opportunity for many. According to NOU 2011:15 (p. 24) residence owners get subsidized

indirectly with 55 billion NOK a year. This can indirectly lead to continuing rising prices.

2.5 Equilibrium in the real estate market

The market price is found where the demand is equal to supply. This is called the equilibrium.
When the market is constant, none of the participants in the market change. The market price will
therefore be constant. On a short-term basis the supply will be inelastic as illustrated in figure 1.
This happens because it is highly time consuming to change the supply since building residences

takes time.

Source: NOU 2002:2 (p 18)

Price
Total housing supply
Market price [« Total housing demand

Number of houses
Figure 1: Short-term real estate market equilibrium

The equilibrium in long-term will have an elastic supply curve. This yields a rising curve. The

change in demand will lead to a smaller shift in price on long-term compared to short-term.



Price
Supply
P* . Long term equilibrium
Demand
Q* Number of houses

Figure 2: Long-term real estate market equilibrium
2.6 Residences and debt

Norway has the highest debt per citizen of the Nordic countries in 2018, with a debt of 695 000
NOK (Reostadsand, 2020). The debt rate was 233.1% in quarter four 2019 and the rate has
increased steadily over the last 30 years (Statistisk sentralbyra, s.a.-d). In order to buy a residence
in Norway almost everyone files for a loan. With the high proportion of people owning residences
there is no surprise that real estate constitutes the largest component of a household’s wealth.
Furthermore, loans secured by real estate represents the largest debt component with 80% of total
debt (Restadsand, 2020). A residence is a form of saving either through real investments,
unrealized capital gains or loan repayments. A Norwegian household approximately saves 48 000
NOK a year without capital gains. Most of these savings occur in the shape of loan repayments or
real investment in residences. Increasing value gives possibilities to increase limits of the loan.
Loans have in some ways replaced traditional bank savings as a tool to achieve consistent

consumption over time (Restadsand, 2020).
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2.7 Real estate prices

On short-term basis the real estate prices will as mentioned be determined by the theory of price
formation. The market price for housings will thus be dependent on the total offer of housing
available and the overall housing demand (NOU 2002:2, pp. 18-19). The existing owners are the

suppliers and the people looking to buy represents the demand.

The price demanders pay deepens on what they are willing to pay and the household’s ability to
pay. The household’s ability to pay is connected to factors like income and rent. The willingness
to pay will be affected by more factors than just ability. Factors such as need and preferences
according to other consumer goods and investments. However, these factors are difficult to
measure as they are individually. A household with children would likely be willing to pay a
higher price for a residence that is close to a good school. This might not be prioritized by young

adults without children.

Presented below is an illustration of factors that decides the price of houses. A change in these
factors will potentially lead to a change in price. The illustration is based on Kvinge, Langset, and
Norve (2012, p. 26) figure. Additional factors that affects demand is added to the figure. These

are marked with a *.
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House lend rate
Tax benefit
Expectations
Income
Unemployment*
Residential mortgage
landing regulations*

Demand House price Supply

Risk, salary level, interest rate,

GDP* tax rules, access to labour and
Population capital, productivity, land costs,
Centralization of the availability of land, quality-
population related government
Commute/travel costs requirements, competition,
capacity

Figure 3: Factors that affect real estate prices

2.7.1 Income

The monthly salary has increased with 3.7% from September 2018-2019 according to numbers
from SSB (Johnsen, 2020). This is the highest wage increase in several years. The growth in
salary has been 2.4% and 2.9% respectively the previous two years. Oslo has the highest average
monthly salary among the counties. The increase was 3.9% from 2018 to 2019. In the different
counties the larger municipalities often have the highest salary level measured after numbers of
jobs. In relation to age and gender the average monthly salary are lower for women than men in
all age sections. The salary increases by age until retirement. Household income is the most
important factor regarding purchasing power of real estate. It is also one of the most important
factors deciding the size of a possible loan. Income is therefore an element that affects prices.
When income increases most articles find increasing real estate prices (Andreassen, 2009;
Jacobsen & Naug, 2004; Jansen, 2011; Nakajima, 2011; Sutton, 2002). Economic theory expects
higher purchasing power to result in higher prices. Jacobsen and Naug (2004) found that when

income rises by 1% the house price will rise with 0.5% the first year and then 1.75% long-term.
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2.7.2 Loan and house lend rate

The bank requires 15% equity when applying for a property loan in Norway. With extra security it
is possible to get up to 100% of the property financed from the bank. Normally this security is
guaranteed through a surety that have pledged the bought house. Other residences or assets can
also be used as security. Normally the loan cannot be equivalent to more than five times the salary

before tax.

According to published articles they find an effect between the mortgage rate and house prices
(Andreassen, 2009; Himmelberg et al., 2005; Jacobsen & Naug, 2004; Jansen, 2011; Nakajima,
2011; Sutton, 2002). The rate is an important factor for many homebuyers. If the rate is low its
affordable to buy a more expensive residence. This is because the payments decrease when rate
lowers. Some elements can lead to a rate change. If unemployment for example increases the

central bank can cut the rate to make living expenses more affordable (Andreassen, 2009).

2.7.3 Unemployment

The work force in Norway consist of 70.5% of the population that potentially could work. SSB
operates with this number for people in the age of 15 to 74 years (Statistisk sentralbyra, s.a.-a).
The people outside the workforce are persons studying, retired, unable to work and homemakers.
From the workforce 3.5% were unemployed on average for the period January to March 2019
(Statistisk sentralbyra, 2020f). Unemployment has decreased with 12 000 persons from November
2019 to February 2020.

When unemployment is low more people buy residences and get loans. As a result, the house
prices will rise. The opposite happens if unemployment increase (Jacobsen & Naug, 2004;
Jacobsen, Solberg-Johansen, & Haugland, 2006; Larsen & Sommervoll, 2004). The degree of
unemployment will affect the Norwegian housing policy and amount of people needing help with
grants, housing allowances and loans from the Norwegian State Housing Bank. If the portion of
municipal social housings gets higher simultaneously with unemployment, this will likely cause

lower prices.
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2.7.4 Population

The Norwegian population has increased almost continuously the last 200 years. The population
has now reached over 5.3 million people (Statistisk sentralbyra, s.a.-b). The change in population
is due to factors like immigration, emigration, life expectancy and births. Even though the fertility
to women has decreased there is still a birth surplus in the population. We also live longer than
before which yields an increasing population. Another cause is net immigration. One of six
persons has an immigration background according to numbers from 2017 (Dzamarija, 2017). The
net immigration was 25 000 in 2019. This is an increase by over seven thousand compared to

2018 (Statistisk sentralbyrd, s.a.-c).

It is natural to look at households when discussing house demand and prices. On average there are
2.16 persons per private household in Norway (Statistisk sentralbyrd, 2019b). According to
numbers from 2019 there are 2 439 242 households (Statistisk sentralbyra, s.a.-b). As with
population number of households have increased. There are approximately 300 000 additional

households compared to 10 years ago.

2.7.5 Gross domestic product (GDP)

GDP is the sum of all goods and services that are produced minus cost of production in a country
(Dette er Norge-redaksjonen, 2017). It indicates a country’s conditions and development. Norway
is one of the richest countries in the world per inhabitant because of oil and gas. In Europe GDP
was 46% higher than the world average in 2017. Norway had the fourth highest GDP per citizen.
In 2019 the GDP in Norway was 661 498 NOK per inhabitant (Statistisk sentralbyra, s.a.-d). The
volume growth removes the effect of the price change and was in 2019 1.2%. This was a 0.1%
point decrease from the previous year (Statistisk sentralbyrd, s.a.-d). According to Dijk, Franses,
Paap, and Dijk (2009) the house price and GDP moves together. They find GDP to move almost
twice as fast compared to prices long run in rural areas. This cluster reacts faster to changes in

GDP than others.

14



2.7.6 Housing construction

Construction of housing is as mentioned not that important short-term (Jacobsen & Naug, 2004;
Jacobsen et al., 2006; Jansen, 2011; Senneset et al., 2012). However, over time constructions of

new residences can affect the price positively.

Willingness to pay along with construction costs are elements that affect the price on new
residences (Andreassen, 2009; Jacobsen et al., 2006; NOU 2002:2, pp. 33-37). The price is also
dependent on prices for similar used property. Because of acquired maintenance for old properties
and higher standard on new ones the price will vary. An important factor when constructing new
houses is availability of land. Land prices is therefore a factor that affects price for developers.
Land prices i1s affected by several factors and is harder to measure than building costs. The land as
residences itself is only worth what potential buyers are willing to pay. Land outside city centres
and other attractive areas are often less expensive because of availability. When demand in these
areas increase prices rise. Construction investments is dependent on projects profitability.
Construction time of infrastructure in new areas is also relevant to construction cost. The
developer usually sets a risk premium when insecure of the time and cost perspective of the
project. The price on second-hand real estate is crucial for the price of new houses as well as

developer’s willingness to start constructing.

2.7.7 Personal preferences

Personal preferences are difficult to measure. This involves everything a specific person values in
relation to residences. For some it is more important to live central than for others. Some value

access to public transportation and other values parking space for their cars. Personal preferences
involve that all people have different needs, willingness to pay and value traits with the residence

differently. This is something the models cannot pick up and is to be considered random error.
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2.8 Sharing economy

There has always been a division between individuals in the foreseeable past. Organizations like
cinemas and fitness centres have recently run businesses based on sharing their products with
consumers (Kathan, Matzler, & Veider, 2016). Sharing economy is something that occurred after
internet entered the world. The Internet has contributed to new products being shared in new ways
becoming more available than before (Kathan et al., 2016). Internet made it possible to offer
platforms where people could connect, offer and rent products and services. Airbnb, Uber and
Netflix are examples of different companies that contributed to sharing economy as we know it
today. The term is used for commercial services that offers a digital sharing platform. The

government has defined the following:

“Sharing economy is meant economic activity mediated through digital platforms that facilitate
the provision or exchange of services and expertise, assets and property, resources or capital,

without transferring ownership rights and primarily between individuals”. (NOU 2017: 4, p. 9)

Sharing economy makes it possible to utilize resources that otherwise not could been used. This
creates a win-win situation where the sharer provides an extra income and the consumer do not

take the full cost of purchasing the product (Mufioz & Cohen, 2017).

Although sharing economy brings several positive aspects there are also negative aspects to
consider. Quattrone, Proserpio, Quercia, Capra, and Musolesi (2016) believe it promotes
economic self-interest instead of a genuine desire to share. They are concerned sharing economy

is greedy and exploitative.

The Norwegian Hospitality Association has strongly criticized Airbnb for being a major threat to
the hotel industry. The main problem is hotels contributes with jobs and large tax revenues while
Airbnb do not (Kristoffersen & Budalen, 2019).
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2.8.1 Airbnb

The business idea of Airbnb was to offer cheap bed and breakfast solutions to travellers. Today
there are over 7 million accommodation options available in 191 countries (Airbnb, s.a.). The
platform makes it possible to have a selection of different rental properties available. The hosts
are rated to maintain good quality among accommodations. Airbnb also offers activities and

experiences to influence what guests do in the places they visit (Airbnb, s.a.)

Airbnb is often referred to as a disruptive innovation. A disruptive innovation is a pioneering
innovation that significantly disrupts an existing market (Guttentag, 2013). Airbnb met a need
consumers initially did not know existed. It is the collection of private rentals on a digital platform
that is ground-breaking. Not short-term rental of rooms and housing between privates. This
resulted in more people engaging in short-term rentals because off the easiness and availability

through the platform.

As shortly mentioned there have been discussions regarding tax on Airbnb income. Legal
problems quickly arise when grey zones in the law are taken advantage off by big technology
companies like Airbnb (Kristoffersen & Budalen, 2019). 2017 was the last year no special tax
laws regulated short-term rental in Norway. This meant that hosts could compete with hotels on
the same tax regulations as long-term rental. When using more than 50% of the residence there are
no taxes regarding long-term rental in Norway (Skatteetaten, s.a.-a). For 2018 the law changed to
10 000 NOK in tax-free income on short-term rentals. Any amount over 10 000 NOK is taxed
with 22% (Skatteetaten, s.a.-b). This was considered fair when companies also payes 22% tax on
their profits. Up until 2020 Airbnb was not obligated to report how much income each host made
from rentals. This meant that a high amount of people did not pay the obligated taxes (Qksnes,
2020). The income is now reported the same way as income from regular jobs. This should result

in a fairer competition in the short-term rental market.

Other criticisms of Airbnb have been security of damage claims for destructions in rental places.
In Svalbard, housing shortages have been a result of short-term rentals to tourists rather than

long-term rentals to locals (Baglo, 2018; Solset, 2019).

17



2.9 Econometrics

Econometrics is the foundation of what the analysis section is based upon. It is also the foundation
for economic measurement and analysis but likewise important in other fields of social science.
Econometrics is used in accounting, finance, marketing, political research, history research and
sociology (Hill, Griffiths, & Lim, 2018, pp. 1-2). Economic models deal with supply and demand,
macroeconomic behaviour and international trade. In other words, econometrics is the tool you
need to be a practicing economist who can do calculations and analyses of empirical data (Hill et
al., 2018, pp. 1-2).

The key words in econometrics are variables, and how their relationship is to one another.
Econometrics also provides an opportunity to predict future values when relationship of variables
is estimated. The effect of how much a change in one variable affects the additional variables is
part of why econometrics is important. Econometrics also makes it possible to test hypotheses
concerning the relationship between variables (Hill et al., 2018, pp. 1-2). Statistically inference is
used to evaluate an estimated model. In summary, econometrics is how to apply theory and data
from economics, business and social science together with tools from statistics to be able to predict

outcomes, test hypotheses and explain relationships between variables (Hill et al., 2018, pp. 1-2).
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Chapter 3

3 Data

In this chapter the data collected for the paper will be described and discussed. The data originally
contained of 52 individual variables. They were gathered, sorted, cleaned and merged using
statistical software and appropriate guidelines and methods. The procedure was necessary in order
to evaluate different model specifications when having data from different sources on similar

variables. The analysis settled using 12 of the original variables.

3.1 Sources

The thesis uses three main sources for the data. Capia AS delivered the Airbnb data collected from
AirDNA. Trough Capia we had access to key numbers for Airbnb activity in Norway from
2016-2019. Anders Lund from Eiendomsverdi AS arranged the data needed from the real estate
market. This includes the house price index and residences for sale used in the models. The data
was provided quarterly for 87 regions from 2003-2019. These regions became the region structure
foundation for the thesis. The rest of the data was collected from Statistisk Sentrallbyrd. SSB
makes it possible to download a variety of public data. The majority of the independent variables

utilized is SSB data.

3.2 Region structure

The thesis uses the Norwegian county and municipality structure previous to 2020. The datasets
containing 422 municipalities were merged down to 87 regions. The main rule for the structure is:
Major municipalities are presented individually, and the smaller municipalities are merged
together as one for each county. As a result, the individual effects of the merged municipalities are
compromised. This is something that could be improved for further research on the topic. The
complete taxonomy for all municipalities is found in appendix Al. The fact that the analysis uses

data from all municipalities in Norway is both exiting and unique in this context.
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3.3 Time periods

With different data sources spanning over different time periods all variables needed to be
arranged on the same level. The different sources provided annual, quarterly and monthly data.
All data was individually broken down into monthly observations to be able to merge into a final
data set. For annual data the observations were repeated 12 times making all months for the
respective year equal. Similarly, the observations for quarterly data was repeated 2 times making
all observations in a quarter equal with exception of square meter price data. This alternative use
best data available as it would be inaccurate to create a gliding mean for the missing data between

two quarters or years.

3.4 Missing observations and issues

Dealing with data of this size resulted in a great amount of missing observations across the
different variables and regions. We dealt with NA’s by replacing them with zero. This in itself is
not usually a problem if there are enough individuals with observations. The problem with zero
observations occurs when scaling variables with different measurements to the same form. In this
case price, quantity and percentage variables are all used in the same models. The easiest method
of scaling is using the logarithmic transformation of the observations but the logarithm of zero is
undefined. Due to this, the models did not perform when using data from 2003-2019. The start
date for the different variables vary. This means that all observations previous to the respective
date start is set to zero. All variables observations ended in 2019. In this case the solution was
using quarterly data from 2016-2019 for the final models. Most of the data were left out, but in

return the majority of the observations were valid.

3.5 Wide to long

All data were originally in a wide format with columns representing different time periods. In
order to arrange the data together we created a transformed three-column version of each variable.
This new structure consisted of time period, region and value. As a result, they were left joined

with respect to time period and region.
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3.6 Final appearance

An excerpt of the final appearance is presented below:

Table 1: Extract of final appearance data

municipality  year

quarter

house P index AlRrevprUn HouseHinc

—

Tromsg
Tromse
Tromse
Tromsg
Tromsg
Tromse
Tromsg
Tromsg
Tromsg
Tromse
Tromsg
Tromsg
Tromsg
Tromse
Tromsg

Tromso

2016
2016
2016
2016
2017
2017
2017
2017
2018
2018
2018
2018
2019
2019
2019
2019

AW D = B~ W D = B~ W D = B~ W N =

255
260
259
259
269
274
272
265
270
277
276
271
277
286
284
279

28691
11617
18662
29549
46978
20554
22218
35817
52609
25049
26601
42788
61341
29344
40212
52999

509000
509000
509000
509000
520000
520000
520000
520000
529000
529000
529000
529000
542225
542225
542225
542225

O 0 9 N D bk W N =

10

e e T e e T e T
AN »n B~ W N =
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3.7 Variables used in the models

The variables used in the different models are presented below. The complete time period of the
variables will be displayed in the figures. Note that we are only showing 12 of the 87 regions in

order to distinguish them.

Table 2: Variables used in the different models

Type Variable Model
Dependent  House price index 1
Dependent  Square meter price detached houses 2
Dependent  Square meter price apartments 3
Dependent ~ Square meter price small houses 4
Independent  Airbnb revenue per available unit 1,2,3,4
Independent Median household income after taxes 1,2,3,4
Independent Unemployment in percent 1,2,3,4
Independent Residences for sale 1,2,3,4

Independent Initiated constructing detached houses with rent possibility 1,2,3,4
Independent Completed constructed detached houses with rent possibility 1,2,3,4
Independent Average house lend rate 1,2,3.4
Independent GDP per inhabitant 1,2,3,4
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3.7.1 House price index

The house price index is the dependent variable of the main model. The house price index is an
index for all residences sold in Norway. The variable was provided quarterly from 2003-2019 by
Eiendomsverdi AS. They are behind the biggest real estate data base in Norway and is equally
owned by DNB, Nordea, SpareBank1 and Eika Boligkreditt. Eiendomsverdi is the leading
provider of real estate index data available in Norway. The index value for Oslo, Bergen,
Trondheim and Stavanger was delivered for different parts of the cities. The mean of the
respective values was used to create one value for each city to fit the region structure. The variable
is presented with index values with all regions being equal to 100 in Q1 2003. The models use the

logarithmic transformation of the values. Below follows a descriptive presentation of the index

data:
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Figure 4: House price index 2003-2019
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Oslo has the highest index value at the end of 2019. More surprisingly, the districts of Nordland
and Troms has the second and third highest value of the 12 regions. Stavanger had the fastest
growth up to 2012 but are found in the middle by the end of 2019. Tromse is among the five most

expensive regions.

3.7.2 Square meter price

The different square meter price variables are the dependent variables for model two, three and
four. The data is collected from table 05963 through SSB (Statistisk sentralbyrd, 2020b). The
values are presented nominal and are not seasonal or calendar adjusted. The values are estimated
trough the mean sales price of the total usable square meter count for each detached house,
apartment and small house. SSB experience that square meter price is strongly affected by the size
of the sales object (Takle, 2012). The data foundation is from Finn.no, real estate brokers and the
real estate federations of Norway. The prices are not adjusted for inflation and are real time
average values. We use square meter price for detached houses, apartments and small houses in
their respective models. Unfortunately, SSB only provides data for the largest municipalities in
Norway resulting in regions without observations being removed before conducting the analysis.
This means the data for the respective models have less observations and uses a unbalanced panel
data set. The models use the logarithmic transformation of the values. Below follows a descriptive

presentation.
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Figure 5: Square meter price detached houses 2006-2019

The square meter prices for detached houses has the lowest average price of these three types of
real estate. Oslo is the most expensive city in square meter price as well. Tromsg has the second
highest square meter price at the end of 2019. Bergen is the third highest. As all the figures shows,
the different prices are strongly correlated while on different levels. This indicates that they are
strongly affected by factors that affects all regions or are experiencing the same levels of

individual effects.
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Figure 6: Square meter price apartments 2006-2019

The square meter price for apartments are significantly higher than the prices for detached houses.
Oslo peaked around an average of about 80 000 NOK per square meter. This means that a normal
30 square meter apartment would cost 2.4 million NOK. A large amount of money for a small

apartment.
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Figure 7: Square meter price small houses 2006-2019
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The average square meter price for small houses are barely higher than detached houses. This
could be because detached houses and small houses are often seen side by side in the same
neighbourhoods and are similar in many ways. Tromse is closer to Oslo in price regarding small
houses than any of the other figures. An advantage with small houses is that more buyers gets
involved in the available space while remaining most of the advantages with a detached house.
This can include gardens, garage, storage space, multiple stores and onwards. This results in

prices often being higher per square meter compared to detached houses.

3.7.3 Airbnb revenue per available unit

Monthly Airbnb was provided from 2016-2019. Airbnb do not publish their data hence the data
was provided by Capia AS. The data is estimates delivered from AirDNA who specializes in
monitoring web page traffic. As this is secondary data, the data is not 100% correct but possibly
the best source available. The data delivered from AirDNA is furtherly cleaned by Capia to
remove outliers and units not operational. The models use the average Airbnb revenue per
available and operational units for each region as an explanatory variable. This variable becomes
an extra income variable for the regions. The data uses the sum of the revenue in the months

included in each quarter.

A possible source of error connected to the data is blocked days in the hosts calendar may be
recorded as reserved and reserved days may be recorded blocked. Only active units are included
in the statistics. The number of available rooms will not necessarily reflect the real supply. This
could affect the income variable used. The location of the units is provided by AirDNA and is
based on public figures from Airbnb to ensure correct geographic dividing. The models use the
logarithmic transformation of the variable values. We are adding 1 NOK to all the variable values
to avoid the logarithmic zero issue for regions having zero income observations in Q1 2016.

Below follows a descriptive presentation of the Airbnb data:
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Figure 8: Airbnb revenue per available unit 2016-2019

In this figure we clearly see the seasonal effects of Airbnb revenue for some of the regions. The
figure shows the monthly data and not the summarized quarterly data. Tromse is for instance very
popular during the winter months, meanwhile the districts in Nordland has their high season
during summer. The rest of the regions seems to be following the same trend having their peak
during the summer. Most of the regions seems to have increased their average income per unit
with around 5000-7000 NOK over the past four years. Tromso and districts in Norland are earning

most per available Airbnb unit.
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3.7.4 Median household income

Household income is one of the most important drivers for the house price. The variable used are
table 49678 from the SSB database (Statistisk sentralbyra, 2020g). The values are median
household income after taxes. The data was a yearly estimate collected between 2005-2017. The
values for 2018-2019 was estimated using the mean increase for the previous years. Household
income is one of the explanatory variables in all of the models. The models use the logarithmic

transformation of the values. Below follows a descriptive presentation of household income data:
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Figure 9: Median household income 2005-2019

We see that household income are strongly correlated for the regions during the period. Stavanger
has the highest income during the period with Bode having second highest Oslo has the lowest
income in this figure. It is most likely a result of high population and great variety in earnings. A

Kernel smoother was used in the figure.
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3.7.5 Unemployment in percent

The unemployment variable used in the models is collected from table 10540 through SSB

(Statistisk sentralbyra, 2020¢). The values are in percent an represents the population between 15

and 74 years that are unemployed. The data dose not differ between genders. The values were

collected monthly from 2003-2019. The missing observations trough some of the years and

regions were replicated using the Zoo package in R (Zeileis, Grothendieck, & Ryan, 2018). This

package inserts the last observed value until new observations occurs. Unemployment is one of

the explanatory variables in all models. The models utilize the logarithmic transformation of the

values. Below follows a descriptive presentation of unemployment data:
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Figure 10: Unemployment in percent 2003-2019
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From the figure we see Trondheim missing observations before 2016. The different regions also
seem strongly correlated with a downward trend from 2003-2009 and 2012-2019. In aftermath of
the financial crisis we see that unemployment was increasing. Stavanger and Bergen are not
moving in the same direction as the other regions. This could be a reaction to fewer oil related

jobs in Norway the last decade. A Kernel smoother was used to visualize the changes.

3.7.6 Residences for sale

Residences for sale are one of the quantity variables for the models. This is an explanatory
variable and are implemented to keep track of the supply of real estate. The variable was provided
quarterly from 2003-2019 by Eiendomsverdi. Because we utilize traditional price models it is
important to include this as one of the independent variables to evaluate how supply is affecting
price. The models use the logarithmic transformation of the values. Below follows a descriptive
presentation:
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Figure 11: Residences for sale 2003-2019

The first thing to point out is how stable the real estate market has been the last 17 years. With a
small exception from 2005-2010 the number of residences sold each year almost seems to repeat
itself. We also see that there are more people buying during the summer months compared to

winter.
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3.7.7 Initiated constructing of detached houses with rent possibility

When implementing the variables of supply of new residentials we used detached houses with rent
possibility. The data represent initiated constructing of detached houses with separate dorm or
basement flats providing extra income for the houseowners. The data is collected from SSB table
05889 and is quarterly data provided between 2003-2019 (Statistisk sentralbyra, 2020a). We
decided using this variable as it is most relevant in combination with Airbnb and short-term rental
income. It is an explanatory variable in all the models. The models do not use the logarithmic
transformation of the values due to natural zero observations. Below follows a descriptive

presentation of the data:
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Figure 12: Initiated constructing detached houses with rent possibility 2003-2019

It seems to have been built more of this type of houses previous to 2015. This is particularly true
for Tromse and Bergen, but also for districts of Nordland. The majority of the regions are
overlapping one another throughout the period. The values vary around 0-20 houses per quartal
for most regions. Bergen, Tromse, Kristiansand and Fredrikstad has the highest peaks during the

period of the analysis.

32



3.7.8 Completed constructed detached houses with rent possibility

The completed constructed detached houses with rent possibility variable is an extension of the
variable above. The data represent the reported amount of completed houses. It is collected from
SSB table 05889 and is provided quarterly between 2003-2019 (Statistisk sentralbyrd, 2020a).
This is likewise an explanatory variable and we do not use the logarithmic transformation of the

values. Below follows a descriptive presentation:
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Figure 13: Completed constructed detached houses with rent possibility 2003-2019

Stavanger has more completed houses then initiated and Tromse has fewer. This could indicate
missing observations or developers failing to report the building start or completion of residences.
Ignoring the possible faults of the data previous to 2015 it seems correctly correlated with initiated

construction. The majority of the regions varies between 0-20 in the period used.
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3.7.9 Average house lend rate

Average house lend rate was collected from SSB table 08175 (Statistisk sentralbyra, 2020c). This
is the yearly average lending rate on new and existing loans related to real estate. We collected the
data from 2003-2019. The variable explanatory in all models and are expressed as percentages.
The logarithmic transformations of the values are used. We utilize these values because they
represent the most relevant rate for new and existing loans. Fixed rates agreements are uncommon
in Norway, meaning most loan takers will except the rate to shift annually. There is no variation in
house lend rate across regions. Below follows a figure presenting the house lend rate in Norway.
We see little variation in the rate during the analysis time period. This could cause the model

estimates to behave unexpected from previous research.
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Figure 14: Average house lend rate 2003-2019
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3.7.10 Gross domestic product (GDP)

Yearly data on GDP was collected from table 09842 through SSB (Statistisk sentralbyra, 2020d).
The data is not divided by regions and are an average count per inhabitant in Norway. This could
affect the model estimates and result in unexpected behaviour. When looking closer at this figure
and figure 9 for household income we see that they seem to move together. In addition, theory
state that GDP is strongly correlated to house prices since it represents the wealth and purchasing
power of the consumers. We therefore do a multicollinearity test for the variables we initially
planned on using (appendix A2). The finding from this test shows that GDP and income are

strongly correlated. We therefore decided to remove GDP from the models.
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Figure 15: GDP per inhabitant 2003-2019
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3.8 Variables not included in the models

Variables were excluded in order to not overfitting the models. Correlation between some variables

were also an issue. The variables that according to theory was key factors were prioritised.

3.9 Adjusting for inflation?

The values are not adjusted for inflation. The indication for inflation in Norway is the consumer
price index (KPI) produced by SSB. To make the values adjusted for inflation we would multiply
it with 100 and divide it with the KPI value for each period. There are pros and cons for adjusting

the numbers but being consistent is most important.

The main argument for transforming the data is adjusting to changes caused by inflation. This
equals changes from X to Y period is real changes in value, and not a result of general inflation.
An argument against is the real value of ¥ period do not compare as well with the market value for
the same period when adjusted (Netland, 2016). Economic agents usually act on nominal prices,
not real prices. As we are also analysing a short period of time, we decided not adjusting values

for inflation.

3.10 Panel data set used in models

We ended up using a short and wide balanced panel data set. After focusing on quarterly time
periods between 2016-2019 the data contains of 87 cross sectional units (regions) over 16 time

periods equalling 1392 observations for 12 variables.
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Chapter 4

4 Panel data regressions and procedure

This is a theory review of the estimators used in our thesis. We shortly mention estimators not
included in the final analysis but tested and rejected preliminary. The model specification is also

presented as well as statistical software used.

4.1 Panel data regression

Most of the theory has been obtained from the book Principle of Econometrics written by Hill et
al. (2018, pp. 634-663). A panel data consists of cross-sectional units (i = 1,..,N individuals)

observed over time (t=1, ...,T). The dependent variable y,, will be dependent on both observed
and unobserved omitted factors. The intercept variable x,,; = 1, observable variables (z ;) that
varies across time and individuals. Time-invariant variables (w,,,) where data on M factors do

not change over time. Several types of unobserved effects can be identified:

* 1. unobserved and/or unmeasurable time-invariant variables (ug;) where the combined

effect represent unobserved heterogeneity.
* 2. Random errors (e;;) that varies across individual and time.

* 3. Unobserved time specific errors (1)

Presented below is an example of a simple panel data regression:

Yie = B + BoToy + aqwy; + (u; + ;) (1)

The regression function then becomes:

Ey;s|72;1, Tojos Tog, Wy, us] = By + Baoyy + ajwy; + u,; (2)
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This function explains that when controlled for x,,; in all time periods and individual factors, the
effect on the expected outcome comes from the current contemporaneous value of x,,,. The

model conditions on the time-invariant error is u;. The unobserved heterogeneity then gets taken
into account in a new exogeneity assumption. As a result, the expected value of the idiosyncratic

error is zero.

4.1.1 Pooled estimation with panel data

The simplest method to estimate a panel data set is to use an ordinary least square model (OLS).
The data for individuals is pooled together and individual differences are not included. In OLS we
assume homoskedasticity and no correlation. As a result, this was not a good fit for the main

analysis. When estimating Airbnb district and region effects we used OLS models.

4.1.2 Within group estimator

The fixed effects within estimator model is used when assuming model parameters are fixed or

non-random. Consider the simple regression model from equation (1).

Where:

Elzo;] #00)

Elz;ei] =0(4)

In term of deviations from group means we get the transformed regression:

Yit — Ui = BT — o) + (€50 — €;) (5)

That leads to the within-transformed model:

Yit = BaZgyy + €41 (6)

The OLS estimator of (3, using (6) is called the within estimator. The estimator is consistent if €,,

has zero mean and is uncorrelated with Z,,, and Z,,, takes more than two values. The within

group estimator is used in our models.
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4.1.3 The first difference estimator

The first difference estimator is an alternative subtraction strategy. We subtract the previous

observation to reveal changes in the data. This results in the transformed equation:

(Yir — Yir—1) = BT — Toipq) + (€ — €01) (7)

Here the intercept, 3,, has been subtracted out as well as o}, w; and w,. For this reason, estimate
« cannot be estimated using this approach. The terms are subtracted out because they are time

invariant. Further we get this equation:
Ay; = By Az, + Ae; (8)

The OLS estimator (3, in (8) is called the first-difference estimator. The estimator is consistent if
Ae, have zero mean and is uncorrelated with Az, and Ax;, takes more than two values. The
estimator is used to eliminate unobserved heterogeneity. We use this estimator in our models to

compensate for correlation between quarters.

4.1.4 The between estimator

The between estimator takes the individual effects model averages out the time component using
group means. The estimator uses the cross-sectional information and discards the time variation
resulting in not fitting our data. The estimator is only consistent if cv; are random effects

(StackExchange, s.a.). We tested and rejected the models.

4.1.5 The Random effects estimator

The random effects estimator is used when unobserved heterogeneity terms is not correlated with
any of the explanatory variables. An essential part of this model is that time-invariant variables
are not eliminated. When testing random effects models the results were similar to our fixed

effects models. We decided excluding this model since we do not have time-invariant variables.
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4.2 Model specifications

We estimated multiple models for the analysis. The within and first difference estimators are used
as a consequence of not having time-invariant data. We also conducted a Hausman test supporting
to reject the random effects model in favour of the within estimator. We then found first order
autocorrelation in our data. Because the observations in our data for one period strongly indicates
were the observations will be next period, we decided using a first difference estimator. This
means we estimate changes in the data and not observations itself. When testing for
multicollinearity we found high correlation between household income and GDP resulting in
removing GDP from our models. Further we expect the within estimator to generalize better than
the first difference estimator when T > 2. All models follow the same structure with dependent
variables being the only difference. We tested lagging different variables preliminary with varying
results. From the specifications presented below we differentiates the variable where regions are
equal with |. The heterogeneity term u,; captures the unobservable personal preferences and e,

equals random error.

4.2.1 log(House price index) model 1:

In(HousePricelndex;,) = By + Pyln(AirbnbRevenue PerUnit;,) +
Bsln(HouseholdIncome,,) + B,In(UnemploymentInPercent;,) +
Bsln(HousesForSale;,) + PgInitiated HousesWithRent,, +

BzCompleted HousesWithRent;,|Sgln(AverageHouseLendRate;,) + u,; + e;

4.2.2 log(Square meter price detached houses) model 2:

In(SquareMeter PriceHouses;;) = [, + Paln(AirbnbRevenuePerUnit,, ) +
Baln(HouseholdIncome,,) + Byln(UnemploymentInPercent;,) +
Bslin(HousesForSaley,) + PgInitiated HousesWithRent,;, +

BzCompleted HousesWithRent;,|Bgln(AverageHouseLendRate;,) + u; + e;
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4.2.3 log(Square meter price apartments) model 3:

In(SquareMeter Price Apartments;,) = 31 + Byln(AirbnbRevenue PerUnit,,) +
Baln(HouseholdIncome,,) + Byln(UnemploymentInPercent;,) +
Bsln(HousesForSale;,) + BgInitiated HousesWithRent,, +

BzCompleted HousesWithRent;,|Bsln(AverageHouseLend Rate;,) + u,; + e;

4.2.4 log(Square meter price small houses) model 4:

In(SquareMeter PriceSmallHouses;;) = (1 + PBoln(AirbnbRevenuePerUnit,,) +
Bsln(HouseholdIncome,,) + Byln(UnemploymentInPercent,;,) +
Bslin(HousesForSaley,) + PgInitiated HousesWithRent,;, +

B-Completed HousesWithRent,,|Bgln(Average HouseLend Rate,,) + u; + e,

The model specifications for Airbnb follows the same structure of explanatory variables. Both
districts and region effects were conducted using the house price index as dependent variable. For
overall district effects an additional dummy variable was created and included in the OLS model.

The region effects were estimated using OLS models for each region alone.

4.3 Packages used for estimations

Figures were constructed using the ggplot2 package in R (Wickham et al., 2020). All tables are
illustrated with knitr and stargazer (Hlavac, 2018; Xie, 2018). Excel files was imported using the
readxl package. Tidyverse,stringr, dplyr and lubridate were used for general R tasks (Spinu,
Grolemund, & Wickham, 2018; Wickham, 2017, 2018; Wickham & Bryan, 2018; Wickham,
Francois, Henry, & Miiller, 2018). Zoo was used for data manipulation(Zeileis et al., 2018).
Data.table and xtable were utilized for table tasks(Dahl, Scott, Roosen, Magnusson, & Swinton,
2018; Dowle & Srinivasan, 2018). Panelr, Imtest and p/m are behind the estimations and extrafont
gave figures correct font (Chang, 2014; Croissant et al., 2019; Hothorn, Zeileis, Farebrothe, &
Cummins, 2018; Long, 2020). The Latex packages setspace, dcolumn, graphic and tocbasic
ensured the correct visual guidelines for the final appearance (Carlisle, 2011, 2017, 2020; Kohm,
2020).
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Chapter 5

S Analysis

5.1 Autocorrelation

We conducted two tests for serial correlation testing AR(1) for the house price index model within
estimator. This includes the Breusch - Godfrey / Wooldridge test and Bhargava / Franzini /

Narendranathan Durbin-Watson test:

Table 3: Test for serial correlation in panel models

statistics p-value test alternative
575 0.001 B-G/W serial correlation in idiosyncratic errors
0.405 No p-values given D-W serial correlation in idiosyncratic error

The results show that the data is first order correlated. This means that data in quarter one is
correlated with the data in quarter two, but not quarter three and onwards. We conclude going

forward including the first difference estimator.
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5.2 Summary statistics

Table 4: Summary statistics 2016-2019 (N =87, T = 16)

Variable Mean Standard Deviation Min Max
House price index 245.57 24.88 184.60 326.00
Square meter price detached houses 16025.38 14581.45 0.00  62689.00
Square meter price apartments 21933.09 21075.97 0.00 80163.00
Square meter price small houses 13938.71 16047.26 0.00 64308.00
Airbnb revenue per availabe unit 17715.14 9939.75 0.00 6134148
Median household income 530155.67 50842.41 440000.00 675475.00
Unemployment in percent 2.46 0.79 0.97 5.20
Residences for sale 279.37 596.72 23.00 6452.00
Initiated detached houses with rent 3.90 4.77 0.00 34.00
Completed detached houses with rent 4.17 4.69 0.00 27.00
Average house lend rate 3.53 0.12 3.42 3.71

* The house price index is measured as a numeric index.

* Unemployment and average house lend rate are measured in percent.

* Median household income, Airbnb revenue and square meter prices is measured in NOK.

* Residences for sale and completed / initiated constructed detached houses is measured in

units.
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5.3 What do we expect from the variables

From theory we expect a change in the independent variables to affect real estate price variables as

follows:

When people rent out trough Airbnb their income increases. This should lead to increased house
prices. If household income increase, real estate prices should increase. The prices should increase
as a cause of people having more money to spend on property. If unemployment increases, prices
should decrease because fewer people could afford residences.From demand and supply theory we
would expect the prices to decrease if the number of residences for sale increased. We would
expect the decrease in prices to be bigger short-term than long-term. However, as population
grows, we will expect the prices to stay relatively constant. This is because deficits of real estate
compared to population due to the time it takes constructing residences. If initiated/completed
constructing detached houses with rent possibility increase, we would expect the house price to
stay constant as a cause of long construction times giving other variables a chance to shift.
However, the oldest houses and apartments might be more outdated during this time. This would
set higher quality standards in general that may affect the price.If house lend rate increase it

becomes more expensive to lend money to buy real estate. Therefore, the prices should decrease.

5.4 Regression results

We will now present the findings from the within and first difference estimators. Standard error is

in parentheses.
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5.4.1 House price index

Table 5: Regression results house price index

Dependent variable:

log(House price index)

Within First difference
©)) 2)
log(Airbnb revenue per unit) 0.004*** 0.002***
(0.001) (0.0004)
log(Household income) 1.430** 0.736™*
(0.051) (0.052)
log(Unemployment in percent) 0.057** 0.036***
(0.008) (0.008)
log(Residences for sale) 0.028*** 0.028***
(0.004) (0.002)
Initiated houses with rent 0.001** 0.0001
(0.0002) (0.0001)
Completed houses with rent 0.001* 0.00002
(0.0003) (0.0001)
log(Average house lend rate) —0.225"** —0.040*
(0.032) (0.024)
Constant 0.004***
(0.001)
Observations 1,297 1,210
R? 0.610 0.401
Adjusted R? 0.579 0.398
F Statistic 268.000*** (df=7;1203)  115.000** (df =7; 1202)
Note: “p<0.1; *p<0.05; **p<0.01

From the table we see that the F-statistic are significant in both models. Therefore, we proceed to
look at the variables. In the within model all variables are significant at 1% significance level
except from initiated houses on a 10% level. The R-square value for this model are 0.61 and

represents the proportion of the variance explained by the explanatory variables.
The first difference model has a R-square value of 0.401. There are four variables that are

significant at a significance level of 1%. These are Airbnb, income, unemployment and residences

for sale. Average house lend rate is significant on a 10% level.
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Within estimator:

A 1% increase in Airbnb revenue per unit leads to an increase by 0.004% in house prices. Even if
this number is small it is consistent with our expectations. The index price looks at all types of
houses and Norway as a whole. Therefore, it could be expected that Airbnb would affect prices

less than for residences suited for rental.

Furthermore a two tail t-test on the significance of this estimate yields a t-statistic of 5.992 and a
p-value of 0. This means that the null hypothesis stating the coefficient of Airbnb equals zero is

rejected.

From the table above we see household income having the greatest effect on house prices with a
1.43% increase. This result is as predicted as previous research states that income is the variable

that affects house prices most.

When unemployment increases with 1% the price increase with 0.057%. This result is not as
predicted from the theory presented. We would expect the opposite to happen. On the other hand,
the value is relatively close to zero. If you are unemployed today this could possibly lead to a

change in the future and not influence right away.

A 1% increase in residences for sale leads to an increase by 0.028% in house prices. As mentioned,
we predicted that this factor would lead to a decrease in house prices especially on short-term.

Further, we also predicted this factor to stay relatively constant with these model specifications.

A l-unit increase in both initiated houses and completed houses leads to an increase by 0.001% in

house prices. We would expect this value to be close to zero.

First difference estimator:

When Airbnb increases with 1% the price increases with 0.002%. A 1% increase in income leads
to an increase by 0.736% in house prices. There is an increase in prices by 0.036% when

unemployment goes up with 1% and 0.028% increase when residences for sale increases by 1%.
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5.4.2 Square meter price detached houses

Table 6: Regression results square meter price detached houses

Dependent variable:

log(Square meter price detached houses)

Within First difference
1) 2)
log(Airbnb revenue per unit) 0.005*** 0.004**
(0.001) (0.002)
log(Household income) 1.300*** 0.782**
(0.103) (0.255)
log(Unemployment in percent) 0.063*** 0.017
(0.016) (0.033)
log(Residences for sale) 0.056™** 0.060***
(0.008) (0.008)
Initiated houses with rent 0.001 0.0001
(0.0005) (0.0005)
Completed houses with rent 0.0003 0.00002
(0.001) (0.0005)
log(Average house lend rate) —0.158** 0.051
(0.066) (0.112)
Constant 0.002
(0.003)
Observations 791 736
R? 0.390 0.136
Adjusted R? 0.339 0.127
F Statistic 66.500** (df=7;729) 16.300*** (df =7, 728)
Note: *p<0.1; *p<0.05; **p<0.01

The F-statistic are significant in both models. In the within model the significant variables are
Airbnb, household income, unemployment, residences for sale and average house lend rate. All
with a significance level of 0.01 with exception of house lend rate. For the first difference model
Airbnb is significant with a p-value of 0.05. Household income and residences for sale are
significant with a p-value of 0.01. The R squared is 0.39 for the within model and 0.136 for the

first difference estimator.
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Within estimator:

A 1% increase in Airbnb revenue leads to an increase by 0.005% in the square meter price for
detached houses. As predicted a 1% increase in household income increase prices. The rise is in
this instance 1.3%. There is an increase by 0.063% in the price when unemployment increases by
1%. This is not as predicted. However, the value is close to zero. A 1% increase in residences for
sale leads to an increase by 0.056% in house prices. This is a relatively small change as predicted.

Average house lend rate decrease price with 0.158% when increasing with 1%.

First difference estimator:

Airbnb increases prices with 0.004% when increasing with 1%. A 1% increase in household
income leads to an increase by 0.782% in square meter prices which is as we predicted. When

residences for sale increase with 1%, we would expect the value to be close to zero or negative.

The change leads to an increase by 0.06%.
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5.4.3 Square meter price apartments

Table 7: Regression results square meter price apartments

Dependent variable:

log(Square meter price apartments)

Within First difference
&) 2)
log(Airbnb revenue per unit) 0.001 0.001
(0.002) (0.003)
log(Household income) 1.910™ 1.050**
(0.158) (0.382)
log(Unemployment in percent) 0.082*** 0.067
(0.024) (0.050)
log(Residences for sale) 0.023* 0.024*
(0.012) (0.011)
Initiated houses with rent 0.002** 0.002**
(0.001) (0.001)
Completed houses with rent —0.0001 —0.00000
(0.001) (0.001)
log(Average house lend rate) —0.274* —0.227
(0.102) (0.169)
Constant 0.005
(0.004)
Observations 731 676
R? 0.286 0.039
Adjusted R? 0.221 0.029
F Statistic 38.300"* (df =7; 669)  3.870™* (df = 7; 668)
Note: p<0.1; *p<0.05; **p<0.01

We procced to look at the variables in the model since the F-statistic are significant for both
models. In the within model household income, unemployment, initiated houses and average
house lend rate has a significance level of 1%. Residences for sale has a 10% level of significance.
The first difference model has three variables that are significant. Household income and initiated
houses have a significance level of 1%, while with a significant level of 5% we find residences for
sale. The R-squared values in the within model is 0.286 and in the first difference model it yielded

0.039.
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Within estimator:

The square meter price for apartments increase with 1.91% when household income increases by
1%. A 1% increase in unemployment leads to an increase of 0.082% in prices which is not as
expected. An increase of 1% in residences for sale leads to an increase of 0.023% in square meter
price. As with the index price model a 1-unit change in initiated houses leads to an increase in the
price. Specifically, an increase by 0.002%. When average house lend rate increase with 1% the

price decreases with 0.274%.

First difference estimator:

We get an increase by 1.05% in the prices when there is a 1% increase in household income. A 1%
change in residences for sale leads to an increase by 0.024% in the prices. A 1-unit increase in

initiated houses cause a rise of 0.002%.
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5.4.4 Square meter price small houses

Table 8: Regression results square meter price small houses

Dependent variable:

log(Square meter price small houses)

Within First difference
&) 2)
log(Airbnb revenue per unit) 0.003 0.002
(0.004) (0.006)
log(Household income) 1.840™* 1.560**
(0.240) (0.621)
log(Unemployment in percent) 0.148*** 0.091
(0.036) (0.082)
log(Residences for sale) 0.052*** 0.050**
(0.018) (0.020)
Initiated houses with rent 0.0004 0.0001
(0.001) (0.001)
Completed houses with rent 0.001 0.0005
(0.001) (0.001)
log(Average house lend rate) —0.234 —0.060
(0.152) (0.269)
Constant —0.0005
(0.007)
Observations 616 563
R? 0.166 0.038
Adjusted R? 0.078 0.026
F Statistic 15.900*** (df = 7; 556)  3.170*** (df = 7; 555)
Note: p<0.1; *p<0.05; **p<0.01

Like in the other models the F-statistics is significant for both models. The within model have
three variables all significant with a p-value < 0.01. These variables are household income,
unemployment and residences for sale. In the first difference model only household income and
residences for sale are significant. The significance level equals p-value < 0.05. The R-squared for

the within model is 0.166 and 0.038 for the first difference estimator.
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Within estimator:

A 1% increase in household income leads to an increase by 1.84% in the square meter prices for
small houses. Likewise, a 1% increase in unemployment leads to an increase by 0.148% in the
prices. This is not expected. When the number of residences for sale increase by 1% the price

increases with 0.052%.

First difference estimator:

When household income increases with 1% the square meter price of small houses increases with

1.56%. Residences for sale shifts the price upwards with 0.05% when increased by 1%.

5.5 Airbnb

5.5.1 Test for equal region level effects

We suspect that the region level effects are not equal for the different regions. This means that

income can have a different effect in Oslo than in Bergen.

Totest Hy : 31 1 = 1,2 = ... = B g against the alternative that not all of the intercepts are equal,
we use the F-test for testing a set of linear restrictions. The calculated F-value = 117.529, and the
5% critical F-value is; F(0.95,86, 1203), F = 1.276. The associated p-value is 0. We therefor reject
H, and conclude that the region level effects are not all zero. In conclusion; the null hypothesis
that there are no individual differences among municipalities are rejected. We will now explore

some of the different region effects regarding Airbnb.
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5.5.2 District effects

After concluding that different regions have different levels of effects it is natural to take a closer
look at the different Airbnb estimates. When starting the process of the thesis we had a hypothesis
that the effect of Airbnb in the districts were greater than in the cities. To test this hypothesis, we
created a dummy variable indicating district specific or not. Remember, district regions are
merged data and not individual municipality data. After adding the dummy variable, we estimated

the following model:

In(HousePricelndex;,) = By + ByDistricts; + Psln(AirbnbRevenuePerUnit;,) +
Buln(Districts;, * AirbnbRevenuePerUnit;,) + Bsln(HouseholdIncome;,) +
BeUnemploymentInPercent;, + B-In(HousesForSale;,) +

BgInitiated HousesWithRent,, +

ByCompleted HousesWithRent;,|5,yn(AverageHouseLendRate;,) + u; + e,
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The results were as followed:

Table 9: District effects Airbnb

Dependent variable:

log(House price index)

Districts —0.103*
(0.045)
log(Airbnb revenue per unit) 0.005**
(0.002)
log(Districts * Airbnb revenue per unit) 0.006
(0.005)
log(Household income) 0.287***
(0.028)
log(Unemployment in percent) —0.096™*
(0.008)
log(Residences for sale) 0.030***
(0.003)
Initiated houses with rent 0.00002
(0.001)
Completed houses with rent 0.0004
(0.001)
log(Average house lend rate) 0.131*
(0.076)
Constant 1.450**
(0.372)
Observations 1,297
R? 0.293
Adjusted R? 0.288
Residual Std. Error 0.086 (df = 1287)
F Statistic 59.300%** (df =9; 1287)
Note: “p<0.1; *p<0.05; **p<0.01

Looking at the Districts variable we see that it gets a coefficient result of -0.103 with a standard
deviation of 0.045. This value is significant on a 0.05 level of significance. The parameter
indicates that effect of Airbnb is greater in the cities than in the districts. In this case the

hypothesis was rejected.
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5.5.3 Region effect density

We continue exploring the importance of Airbnb regarding the house price index in the respective
regions. The figure displays a density graph visualizing the distribution of the estimates Airbnb
has for the 87 regions analysed between 2016-2019. The graph shows where the estimates are
concentrated, and the line is plotted using the Kernel smoother. The majority of the regions have
coefficient results higher than zero. We see a short tail for negative estimates and a long tail for
positive. This means that Airbnb revenue in most regions increases house prices in the respective

regions.
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Figure 16: Log(Airbnb revenue pr unit) density all regions
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5.5.4 Region effects estimates

We estimated 87 linear regression models (OLS) for each of the 87 regions in order to plot the

graph above and do the calculations below. The regions are sorted from top to bottom showing

where Airbnb is having the highest positive impact on real estate prices. The associated standard

error, t-value and p-value are also displayed showing the significance of the estimates on different

levels.
Table 10: Region effects Airbnb

Region Variable Estimate Std.error T.statistic P.value
Drammen log(AIRrevprUn) 0.102 0.031 3.327  0.010
Ralingen log(AIRrevprUn) 0.065 0.013 5.123  0.001
Gjevik log(AIRrevprUn) 0.046 0.025 1.850  0.102
Frogn log(AIRrevprUn) 0.044 0.021 2.091 0.070
Nittedal log(AIRrevprUn) 0.042 0.039 1.090  0.307
Lillehammer log(AIRrevprUn) 0.042 0.008 5.224  0.001
Hamar log(AIRrevprUn) 0.036 0.019 1.859  0.100
Asker log(AIRrevprUn) 0.035 0.027 1.305 0.228
Distriktene 1 Buskerud log(AIRrevprUn) 0.035 0.025 1.401  0.199
Ringerike log(AIRrevprUn) 0.029 0.016 1.779  0.113
Distriktene i Oppland log(AIRrevprUn) 0.028 0.012 2.276  0.052
Bode log(AIRrevprUn) 0.026 0.007 3.948  0.004
Vestby log(AIRrevprUn) 0.025 0.010 2457  0.039
Distriktene 1 Sogn og Fjordane log(AIRrevprUn) 0.025 0.011 2.286  0.052
Nesodden log(AIRrevprUn) 0.023 0.021 1.114  0.298
Oslo log(AIRrevprUn) 0.023 0.042 0.548  0.599
Eidsvoll log(AIRrevprUn) 0.023 0.010 2.378  0.045
Distriktene i Hedmark log(AIRrevprUn) 0.022 0.008 2.676  0.028
Sandefjord log(AIRrevprUn) 0.020 0.004 5.247  0.001
Distriktene i Ostfold log(AIRrevprUn) 0.019 0.004 4.429  0.002
Barum log(AIRrevprUn) 0.018 0.039 0473  0.649
Tonsberg log(AIRrevprUn) 0.018 0.004 4.676  0.002
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Region Variable Estimate Std.error T.statistic P.value
Trondheim log(AIRrevprUn) 0.018 0.010 1.853  0.101
Os og Fusa log(AIRrevprUn) 0.017 0.007 2.453  0.040
Halden log(AIRrevprUn) 0.016 0.004 4.105  0.003
Skien log(AIRrevprUn) 0.015 0.003 5.790  0.000
Haugesund og Karmey log(AIRrevprUn) 0.015 0.007 2.292  0.051
Distriktene 1 Troms log(AIRrevprUn) 0.014 0.013 1.100  0.303
@ygarden, Fjell og Sund log(AIRrevprUn) 0.012 0.005 2.168  0.062
Bergen log(AIRrevprUn) 0.011 0.011 1.045  0.327
Ski og Oppegérd log(AIRrevprUn) 0.010 0.028 0352 0.734
Distriktene i Vestfold log(AIRrevprUn) 0.010 0.020 0.497  0.633
Moss log(AIRrevprUn) 0.008 0.003 2.550 0.034
Distriktene i Hordaland log(AIRrevprUn) 0.008 0.005 1.513  0.169
Fredrikstad log(AIRrevprUn) 0.008 0.002 3.720  0.006
Flora og Vagsey log(AIRrevprUn) 0.007 0.004 2.039  0.076
Kristiansand log(AIRrevprUn) 0.007 0.003 2.339  0.048
Distriktene i Finnmark log(AIRrevprUn) 0.007 0.011 0.609  0.560
Kongsvinger log(AIRrevprUn) 0.007 0.002 2.826  0.022
Forde, Jolster, Gaular og Naustdal log(AIRrevprUn) 0.006 0.003 2.077  0.071
Sarpsborg log(AIRrevprUn) 0.006 0.002 3.845 0.005
Horten log(AIRrevprUn) 0.006 0.001 4260  0.003
Ringsaker log(AIRrevprUn) 0.006 0.002 3.590  0.007
Feerder log(AIRrevprUn) 0.006 0.002 2.703  0.027
Alta log(AIRrevprUn) 0.005 0.002 2.027  0.077
Arendal log(AIRrevprUn) 0.005 0.003 1.518  0.167
Alesund log(AIRrevprUn) 0.005 0.005 0.940 0.375
Notodden log(AIRrevprUn) 0.004 0.003 1.526  0.166
Porsgrunn log(AIRrevprUn) 0.004 0.001 2957 0.018
Distriktene i Nordland log(AIRrevprUn) 0.003 0.011 0.296  0.775
Grimstad og Lillesand log(AIRrevprUn) 0.003 0.002 2.010  0.079
Larvik log(AIRrevprUn) 0.003 0.001 2.023  0.074
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Region Variable Estimate Std.error T.statistic P.value
Lier log(AIRrevprUn) 0.003 0.003 0.966  0.362
Vefsn log(AIRrevprUn) 0.003 0.007 0.368  0.722
Orkdal, Melhus og Malvik log(AIRrevprUn) 0.002 0.002 1.158  0.280
Narvik log(AIRrevprUn) 0.002 0.009 0.254  0.806
Stjerdal log(AIRrevprUn) 0.002 0.002 1.322  0.223
Distriktene 1 Trondelag log(AIRrevprUn) 0.002 0.002 1.028  0.334
Harstad log(AIRrevprUn) 0.002 0.001 1.517  0.168
Askoy log(AIRrevprUn) 0.002 0.004 0.482  0.643
Distriktene i Telemark log(AIRrevprUn) 0.002 0.013 0.133  0.898
Bamble log(AIRrevprUn) 0.001 0.001 1.075 0314
Hammerfest log(AIRrevprUn) 0.001 0.026 0.056  0.956
Lindesnes, Mandal, Marnardal og Segne log(AIRrevprUn) 0.001 0.001 1.104  0.302
Stange log(AIRrevprUn) 0.001 0.003 0.332  0.748
Steinkjer log(AIRrevprUn) 0.001 0.001 0.633  0.544
Distriktene i Rogaland log(AIRrevprUn) 0.001 0.001 0.564  0.589
Distriktene i Aust-Agder log(AIRrevprUn) 0.000 0.003 0.138  0.893
Askim log(AIRrevprUn) 0.000 0.003 0.124  0.904
Ha, Klepp og Time log(AIRrevprUn) 0.000 0.001 0.134  0.897
Holmestrand log(AIRrevprUn) 0.000 0.004 -0.050  0.961
Sandnes log(AIRrevprUn) -0.001 0.002 -0.387  0.709
Rana log(AIRrevprUn) -0.001 0.002 -0.300  0.772
Kristiansund log(AIRrevprUn) -0.001 0.001 -0.636  0.542
Distriktene 1 Vest-Agder log(AIRrevprUn) -0.001 0.002 -0.415  0.689
Molde log(AIRrevprUn) -0.002 0.004 -0.585  0.574
Stavanger log(AIRrevprUn) -0.002 0.004 -0.594  0.569
Distriktene 1 More og Romsdal log(AIRrevprUn) -0.003 0.003 -0.969  0.361
Elverum log(AIRrevprUn) -0.003 0.024 -0.119  0.908
Sola og Randaberg log(AIRrevprUn) -0.004 0.005 -0.763  0.467
Kongsberg log(AIRrevprUn) -0.004 0.004 -1.030  0.333
Ullensaker log(AIRrevprUn) -0.008 0.039 -0.212  0.838
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Region Variable Estimate Std.error T.statistic P.value

Kragero log(AIRrevprUn) -0.009 0.012 -0.765  0.467
Tromse log(AIRrevprUn) -0.014 0.022 -0.623  0.551
As log(AIRrevprUn) -0.021 0.042 -0.514  0.621
Lerenskog og Skedsmo log(AIRrevprUn) -0.036 0.048 -0.743  0.479
Distriktene i Akershus log(AIRrevprUn) -0.036 0.026 -1.399  0.199

According to the regressions 16 of the different regions have house prices that are negatively
affected by Airbnb. None of these estimates are significant on any classic significance level. 32
regions were significant on p < 0.1 and had a positive impact. Drammen has the highest impact
with a 0.102% increase in price when Airbnb revenue increases by 1%. The region had a total
income of 25 000 NOK for every available unit in quarter four 2019. Ralingen and Gjevik has the

second and third highest impact. These values were also significant.
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Chapter 6

6 Discussion and conclusion

Previous to discussing the variables effect on changes in prices related to real estate it is important
to mention some of the drawbacks with estimating and trusting the models blindly. The most
important factor we want to point out is human behaviour. Humans are not rational beings. We
believe this is extremely important to consider when analysing the results of any models
estimating effects on variables affected by possible irrational decisions. For the prices to be
acknowledged, a purchase must be made. This means that people would have to make rational or
irrational choices when purchasing the properties the analysis is based upon. When presented with
the same real estate some people would like it and others would not. This all comes down to
personal preferences which is not explained by the models. In the worst of times some people
would still buy property even if it does not make sense for most. This can take away some of the

effects we expect to see from the different variables which is important to consider.

It is also important to remember that models are only a tool to get closer to knowing the true
relationship between variables. It is not a blueprint regarding how it actually is. When measuring
relationships between variables affected by human behaviour, we cannot do more than trusting the
model assumptions to be true and then discussing and reviewing the findings. It is also important
to be aware that the size of the R-square values for the models is not directly equivalent with
which model is the better one. When estimating data related to human behaviour like in this thesis,
we cannot expect very high R-square values. This is because we experience a high amount of
unexplained variability when trying to estimate models like this (Frost, s.a.). When constructing
the models, it is always challenging deciding which variables to include or not. We could easily
exclude many of the variables to manipulate Airbnb to have more effect than it ended up having.
Likewise, we could remove unemployment from all models ending up with all variables behaving
as expected. The problem with excluding the variable is simply that we could no longer discuss
the variable or review its estimates. The beauty of econometrics modelling is being able to gain
more knowledge. Specifically, regarding topics that in reality is impossible to measure exactly

why everything happens in the way it does. We will now discuss the variables from our findings.
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Our expectations to Airbnb was that it should have a positive effect regarding house prices. Due to
the theory of income, these expectations retained when using Airbnb as an income variable.
Nordlandsforskning did not find effect of Airbnb on neither house prices nor rent (Vinogradov &
Stremmen-Bakhtiar, 2017). Horn and Merante (2017) found that an increase in Airbnb by one
standard deviation lead to an increase in asking rent by 0.4%. If we combine this finding with the
user-cost theory, we will further expect Airbnb to increase house prices. With the lack of research
on the topic it is difficult to predict to which extent Airbnb would affect. From our analysis we see
that Airbnb in fact have a significant impact even if it yields small estimates. Airbnb are
significant in the within and first difference estimator for both house price index model and square
meter price detached houses model. The estimate of 0.005 results in Airbnb explaining 25 000
NOK of a house worth five million. According to Capia, the total income from Airbnb rentals was
2.1 billion in 2018 and 2.7 billion for 2019. This equals an increase of 28%. The effect on square
meter price for detached houses would then be 14% for our 0.005 estimate. With a square meter
price of 40 000 NOK, this would equal an increase of 5600 NOK. Regardless of the size of the
estimates, the real impact could be huge. Considering the size of the real estate market and the

rapid growth of Airbnb, we consider these findings to be highly interesting.

For the square meter price regarding small house and apartments, Airbnb revenue were not
significantly greater than zero. We would expect these types of residences not equivalently suited
for rental to behave differently. However, it is possible to rent out rooms in small houses or
apartments when living there as well. For most, this will not be the case. This could affect the
models accordingly. If people renting out through Airbnb have registered their income, some of
the income should then be found in the median household income variable. This correlation can

also affect the models and make them behave unexpected.

For our district regions estimates there is only four significant affecters of price. One of these
districts were Ostfold were increased the price with 0.019%. Considerably higher than the average
estimate. This was also the case for multiple non-district regions. Drammen with the highest
impact of Airbnb regarding the index model had an average income of 25 000 NOK per unit in
quarter four 2019. In other words, a noticeable extra income for the households. The districts of
Nordland which includes Lofoten, had an average income of 54 000 NOK per unit in quarter three

2019. This is interesting considering the high index values the region has in figure 4. However,
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the estimate was not significant when testing different region effect levels. With different data

there could be other results for locations similar to Lofoten regarding tourism.

From theory the income variable is one of the fundamental factors that causes changes in house
prices. This is consistent with our findings as we see that income are significant in all our models.
The variable has also the highest effect in all models. From our results a 1% increase in income
we see an increase in house prices between 0.736% and 1.91%. According to Sutton (2002) a 1%
increase in income leads to a rise of 1- 4% after three years. This rise will according to Jacobsen
and Naug (2004) be 0.5% the first year and 1.75% long-term. We see that our findings relative to
changes fits well according to previous research. From figure 4 showing the house price index,
and figure 9 showing household income we see that prices and income follows the same increasing
trends. For example, when income decreased in Trondheim over the last years the increase in
prices stopped accordingly. To conclude: Higher income equals higher purchasing power resulting

in rising prices to neutralise the effect of people in general having more money to spend.

Unemployment are significant in all the within estimator models. In the first difference estimator
it is only significant in the index model. All values are positive and relatively small, but we
expected these estimates to be negative. According to theory an increase of unemployment with 1
percentage point will lead to a decrease in house prices with around 10% long-term (Andreassen,
2009; Jacobsen & Naug, 2004). The effect is slow, and the price change is only 7% after two years
(Andreassen, 2009). The reason for this slow effect can be because it takes time before households
perceives that unemployment has risen to a higher level (Jacobsen & Naug, 2004). Therefore, the
lagged effect of unemployment could be a reason for why the estimates turned out the way they
did. From figure 10 we can see that unemployment has been decreasing for most regions in the
time period we are analysing. However, it has also been increasing in some regions. As the
models are using the average effect of all regions, some regions can pull the estimates in the

wrong directions. Resulting in unexpected estimates.

The findings for residences for sale are significant in all models. As we mentioned in the results,
we expected this variable to be constant or negative. The values for the variable are relatively
close to zero. From figure 11 we see a market repeating the same trend. Oslo has a considerably

higher number of residences for sale compared to the rest. This affects the other regions drastically
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when used in the same models. Like for unemployment, this could lead to unexpected results.

The variable initiated detached houses are significant in the within estimator for the house price
index and square meter price apartment model. It is also significant in the first difference
estimator for apartments. Since the significant values are relatively small, and that the variable is
not significant in the rest of the models. We can speculate that it is consistent with our
expectations. We expected it to be quite constant because of the time it takes to complete the
residences. While in the meantime, other variables such as households can increase.
Consequently, there would still be a building deficit in the market. Another factor could be that
from figure 12 we see little variation in initiated houses in the time period analysed. Consequently,

the housing market is not following population growth.

Completed detached houses are only significant in the within estimator for the house price index
model. According to theory we would expect this variable to be relatively constant or negative. It
was not significant in the rest of the models which tells us the estimates is zero and does not affect
prices. Because of the small value in the significant model, we can speculate if this is caused by a
more long-term effect. We suspected the unexpected estimates for residences for sale and initiated
/ completed houses to be a result of multicollinearity between them. However, when testing for
correlation the results only yielded 0-0.13. The variables are however autocorrelated which can

affect the estimates.

Average house lend rate is significant and negative in all within estimators with exception of
square meter price small houses. The variable is also significant in the first difference estimator
for the index model. According to theory we would expect the variable to be significant in all
models and estimators. This is because it becomes more expensive to manage loans when the rate
goes up. This should result in a high decrease in prices according to theory. A 1% decrease in the
real short-term interest rate cause an increase in house prices over four quarters with 0.5-1.5
percentage points according to Sutton (2002). Jacobsen and Naug (2004) found that the change in
rate lead to a decrease of 3.25% long-term and 2.25% short-term. In addition, Norges Bank found
that a 1% decrease of the rate causes an 3% increase in house prices almost immediately
(Andreassen, 2009). With numbers from the within estimator we find estimates between -0.158

and -0.274. These finding were not as high as anticipated. We can expect our models to have
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shortcomings when estimating the results of average house lend rate. This is most likely caused by
close to zero variation in the variables data during the period we are analysing. From the smallest
to biggest value only 0.4 percent points is differentiating the values since this was annual data.
This means that the variable only is estimated with four unique values throughout. This could be

the reason the estimates are not significant in all models.

For further research it should be considered getting monthly real estate data for all municipalities
in a country. In Norway it is uncommon to find data for district municipalities through open data
sources but there are organizations sitting on this type of data that could be used for research
purposes. If we had this type of data, it would be easier to modulate good models showing the
different effects for different regions. We still believe it is important to know more about how
short-term rentals are affecting the housing market in municipalities primarily known for tourism.
When Airbnb now being forced publish their data it might create an opportunity to use the real
data for further analysis, and not rely on secondary data. This analysis used the best data available
at the time perspective of the thesis. One can discuss that some of the effects of the variables are
better represented in the future than right away. Effect of unemployment is an example of such a
variable. We have however tried to implement the lagged eftect from different variables over
different time periods in the preliminary stages of the analysis. Due to the relatively short time
perspective of the models and variance across regions these types of dynamic models did not
function well. The choice therefore fell on not lagging the effect of the different variables and
estimating all variables effect in the same period. For further research, long-term effects should be
implemented. Even if fixed effect estimators solve the endogeneity problem caused by the
correlation between the explanatory variables and the unobservable individual characteristic it will
not solve an endogeneity problem between explainable variables. We will possibly have an
endogeneity problem in houses for sale, initiated houses and completed houses. A future
hypothesis can be that Airbnb revenue is correlated with real estate prices. Generally, both real
estate prices and Airbnb revenue are higher in populated areas. This indicates that variables
indicating populated areas should be included in a model to isolate correlation. This was not
particularly relevant in our case, because the district municipalities were added together. This
resulted in high population being observed for regions originally consisting of few inhabitants.

The dummy variable was therefore not sufficient.
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6.1 Concluding words

In this thesis we have collected relevant data connected to Norwegian real estate prices and
estimated different regression models trying to understand the dynamics. We utilize a balanced
panel data set following 87 regions over 16 quarterly time periods between 2016-2019. We
included seven explanatory variables when estimating the models. However, our prime focus has
been modelling how Airbnb affects the real estate prices. This is something few have done
previously for the Norwegian market. We used Airbnb as an income variable to emphasize the
added income short-term rental provides for the households. The main hypothesis was that the real
estate prices were significantly affected by Airbnb in Norway. Resulting in higher prices when
income from Airbnb rises. An increase in Airbnb makes the real estate price rise according to both
the within and first difference estimator for our fixed effects models. We expected to see estimates
indicating rising prices for residences suited for rental. We found positive significant estimates for
the house price index and square meter price detached houses with rent possibility models. These
finding corresponded with our expectations. The sub hypothesis was that Airbnb are affecting
significantly more for the districts than city municipalities. We assumed that high Airbnb activity
is more important for real estate prices of small districts compared to cities. However, we were not
able to statistically prove this were the case. The findings indicated Airbnb to be more important
in city regions. The result was significant on a 5% significance level. However, we conclude that
the data foundation for the districts were too weak. The thesis estimated the different region level
effect statistically showing that the explanatory variables is affecting differently across regions.
When estimating the different effects of Airbnb for the regions the estimates indicated that the real

estate price in Drammen and Ra&lingen is hardest affected by Airbnb in Norway.

Household income has the highest effect on prices in all models. The second most important
variable were house lend rate. The unexpected behaviour for some of the explanatory variables
was most likely caused by the effects being long-term. The data has first order autocorrelation
problems. No major multicollinearity issues were found after removing GDP from our models.
For further research we would focus on collecting price data for district municipalities. We would
also experiment with more complex models to the limit were not acquiring overfitting problems
compromising the generalization of the models. It would also be interesting considering a

Bayesian model approach to better modulate the difference in variance across regions. The thesis
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concludes there is statistical support for the idea of Airbnb increasing real estate prices. This is
exiting results as the Norwegian tourist market were booming before the ongoing Covid-19

situation, putting travellers all over the world to a stop.
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Appendix A

A Taxonomy and multicollinearity

A.1 Region Taxonomy

Region in thesis
Arendal

Grimstad og Lillesand
Grimstad og Lillesand
Haugesund og Karmey
Haugesund og Karmey
Ha, Klepp og Time

Ha, Klepp og Time

Ha, Klepp og Time
Kristiansand

Lindesnes, Mandal, Marnardal og Segne
Lindesnes, Mandal, Marnardal og Segne
Lindesnes, Mandal, Marnardal og Segne
Lindesnes, Mandal, Marnardal og Segne
Sandnes

Sola og Randaberg

Sola og Randaberg
Elverum

Gjovik

Hamar

Kongsvinger
Lillehammer

Ringsaker

Stange

Kristiansund

Molde

Orkdal, Melhus og Malvik
Orkdal, Melhus og Malvik
Orkdal, Melhus og Malvik
Steinkjer

Stjerdal

Alesund

Alta

Bode

Hammerfest

Harstad

Narvik

Rana

Tromse

Vefsn

Bamble

Faerder

Holmestrand

Horten

Kragero

Larvik

Notodden

Porsgrunn
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Municipality
ARENDAL
GRIMSTAD
LILLESAND
HAUGESUND
KARMOY

HA

KLEPP

TIME
KRISTIANSAND
LINDESNES
MANDAL
MARNARDAL
SOGNE
SANDNES
SOLA
RANDABERG
ELVERUM
GJOVIK
HAMAR
KONGSVINGER
LILLEHAMMER
RINGSAKER
STANGE
KRISTIANSUND
MOLDE
ORKDAL
MELHUS
MALVIK
STEINKJER
STIORDAL
ALESUND
ALTA

BOD®Y
HAMMERFEST
HARSTAD
NARVIK

RANA
TROMSO
VEFSN
BAMBLE
FZARDER
HOLMESTRAND
HORTEN
KRAGERO
LARVIK
NOTODDEN
PORSGRUNN



Sandefjord

Skien

Tonsberg

Askoy

Os og Fusa

Os og Fusa

Floraog Vagsey

Flora og Vagsey

Forde, Jolster, Gaular og Naustdal
Forde, Jolster, Gaular og Naustdal
Forde, Jolster, Gaular og Naustdal
Forde, Jolster, Gaular og Naustdal
Qygarden, Fjell og Sund
Qygarden, Fjell og Sund
Qygarden, Fjell og Sund
Asker

Askim

Barum

Drammen

Eidsvoll

Fredrikstad

Frogn

Halden

Kongsberg

Lier

Lorenskog og Skedsmo
Lorenskog og Skedsmo
Moss

Nesodden

Nittedal

Ski og Oppegard

Ski og Oppegard
Ringerike

Rezlingen

Sarpsborg

Ullensaker

Vestby

As

Oslo

Trondheim

Bergen

Stavanger

Distriktene i @stfold
Distriktene i @stfold
Distriktene i @stfold
Distriktene i Ostfold
Distriktene i @stfold
Distriktene i @stfold
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SANDEFJORD
SKIEN
TONSBERG
ASKOY

OS (HORDALAND)

FUSA
FLORA
VAGSQY
FORDE
JOLSTER
GAULAR
NAUSTDAL
OYGARDEN
FJELL

SUND
ASKER
ASKIM
BZARUM
DRAMMEN
EIDSVOLL
FREDRIKSTAD
FROGN
HALDEN
KONGSBERG
LIER
LORENSKOG
SKEDSMO
MOSS
NESODDEN
NITTEDAL
SKI
OPPEGARD
RINGERIKE
RALINGEN
SARPSBORG
ULLENSAKER
VESTBY

AS

OSLO
TRONDHEIM
BERGEN
STAVANGER
HVALER
AREMARK
MARKER
ROMSKOG
TROGSTAD
SPYDEBERG



Distriktene i @stfold

Distriktene i Ostfold

Distriktene 1 Ostfold

Distriktene i @stfold

Distriktene i @stfold

Distriktene i @stfold

Distriktene i @stfold

Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Akershus
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Hedmark
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
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EIDSBERG
SKIPTVET
RAKKESTAD
RADE

RYGGE
VALER (@STFOLD)
HOBOL
AURSKOG-H@LAND
SORUM

FET
ENEBAKK
GJERDRUM
NES (AKERSHUS)
NANNESTAD
HURDAL
LOTEN
NORD-ODAL
SOR-ODAL
EIDSKOG
GRUE

ASNES

VALER (HEDMARK)
TRYSIL

AMOT
STOR-ELVDAL
RENDALEN
ENGERDAL
TOLGA
TYNSET
ALVDAL
FOLLDAL

0OS (HEDMARK)
DOVRE

LESJA

SKJAK

LOM

VAGA
NORD-FRON

SEL

SOR-FRON
RINGEBU
OYER
GAUSDAL
@STRE TOTEN
VESTRE TOTEN
JEVNAKER
LUNNER
GRAN



Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Oppland
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Buskerud
Distriktene i Vestfold
Distriktene i Vestfold
Distriktene i Vestfold
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Telemark
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
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SONDRE LAND
NORDRE LAND
SOR-AURDAL
ETNEDAL
NORD-AURDAL
VESTRE SLIDRE
OYSTRE SLIDRE
VANG

HOLE

FLA

NES (BUSKERUD)
GOL
HEMSEDAL

AL

HOL

SIGDAL
KRODSHERAD
MODUM

OVRE EIKER
NEDRE EIKER
ROYKEN
HURUM
FLESBERG
ROLLAG

NORE OG UVDAL
SVELVIK

SANDE (VESTFOLD)

RE
SILJAN
DRANGEDAL
NOME

BO (TELEMARK)
SAUHERAD
TINN
HJARTDAL
SELJORD
KVITESEID
NISSEDAL
FYRESDAL
TOKKE

VINJE

RISOR
GJERSTAD
VEGARSHEI
TVEDESTRAND
FROLAND
BIRKENES
AMLI



Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Aust-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Vest-Agder
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Rogaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
Distriktene i Hordaland
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IVELAND
EVJE OG HORNNES
BYGLAND
VALLE

BYKLE
FARSUND
FLEKKEFJORD
VENNESLA
SONGDALEN
ASERAL
AUDNEDAL
LYNGDAL
HAGEBOSTAD
KVINESDAL
SIRDAL
EIGERSUND
SOKNDAL
LUND
BJERKREIM
GJESDAL
FORSAND
STRAND
HJELMELAND
SULDAL
SAUDA
FINNOY
RENNESOY
KVITSOY
BOKN
TYSVAR
UTSIRA
VINDAFJORD
ETNE

SVEIO

BOMLO
STORD
FITJAR
TYSNES
KVINNHERAD
JONDAL
ODDA
ULLENSVANG
EIDFJORD
ULVIK
GRANVIN
VOSS

KVAM
SAMNANGER



Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Hordaland

Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Sogn og Fjordane
Distriktene i Mare og Romsdal
Distriktene i Mere og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Mare og Romsdal
Distriktene i Mere og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Mare og Romsdal
Distriktene i Mere og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Mare og Romsdal
Distriktene i More og Romsdal

Distriktene i More og Romsdal
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AUSTEVOLL
VAKSDAL
MODALEN
OSTERQY
MELAND
RADOY
LINDAS
AUSTRHEIM
FEDJE
MASFJORDEN
GULEN
SOLUND
HYLLESTAD
HOYANGER
VIK
BALESTRAND
LEIKANGER
SOGNDAL
AURLAND
LZARDAL
ARDAL
LUSTER
ASKVOLL
FJALER
BREMANGER
SELJE

EID
HORNINDAL
GLOPPEN
STRYN
VANYLVEN

SANDE (MORE OG ROMSDAL)
HER@Y (MORE OG ROMSDAL)

ULSTEIN
HAREID
VOLDA
ORSTA
ORSKOG
NORDDAL
STRANDA
STORDAL
SYKKYLVEN
SKODJE
SULA
GISKE
HARAM
VESTNES
RAUMA



Distriktene i Mare og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Mare og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Mare og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i More og Romsdal
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland

78

NESSET
MIDSUND
SAND@Y
AUKRA
FRENA
EIDE
AVERQY
GJEMNES
TINGVOLL
SUNNDAL
SURNADAL
HALSA
SMOLA
AURE
BINDAL
SOMNA
BRONNQY
VEGA
VEVELSTAD
HERQY (NORDLAND)
ALSTAHAUG
LEIRFJORD
GRANE
HATTFJELLDAL
DONNA
NESNA
HEMNES
LURGY
TRENA
RODOY
MELQY
GILDESKAL
BEIARN
SALTDAL
FAUSKE
SORFOLD
STEIGEN
HAMARQ@Y
TYSFJORD
LODINGEN
TJELDSUND
EVENES
BALLANGEN
ROST
VZERQOY
FLAKSTAD
VESTVAGOY
VAGAN



Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Nordland
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Troms
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Finnmark
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
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HADSEL
BO (NORDLAND)
OKSNES

SORTLAND

ANDQY

MOSKENES
KVZEFJORD
SKANLAND
IBESTAD
GRATANGEN
LAVANGEN

BARDU

SALANGEN
MALSELV

SORREISA

DYROY

TRANQY

TORSKEN

BERG

LENVIK

BALSFJORD
KARLSQY

LYNGEN
STORFJORD
GAIVUOTNA KAFJORD
SKJERVOY
NORDREISA
KVZANANGEN
VARD@

VADSQ@
GUOVDAGEAIDNU KAUTOKEINO
LOPPA

HASVIK

KVALSUND

MASQOY

NORDKAPP
PORSANGER PORSANGU PORSANKI
KARASJOHKA KARASJOK
LEBESBY

GAMVIK

BERLEVAG

DEATNU TANA
UNJARGGA NESSEBY
BATSFJORD
SOR-VARANGER
NAMSOS

HEMNE

SNILLFJORD



Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trendelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
Distriktene i Trondelag
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HITRA
FROYA
ORLAND
AGDENES
BJUGN
AFJORD
ROAN
OSEN
OPPDAL
RENNEBU
MELDAL
ROROS
HOLTALEN

MIDTRE GAULDAL

SKAUN
KLABU
SELBU
TYDAL
MERAKER
FROSTA
LEVANGER
VERDAL
VERRAN
NAMDALSEID
SNASA
LIERNE
ROYRVIK
NAMSSKOGAN
GRONG
HOYLANDET
OVERHALLA
FOSNES
FLATANGER
VIKNA
NZAROY
LEKA
INDER@Y
INDRE FOSEN
RINDAL



A.2 Multicollinearity with GDP

## The following auxiliary models are being estimated and returned in a list:

## “log(HouseHinc)™ ~ “log(unemploymentPerc) ™ + “log(HousesForSale)™ +

#it InitiatedProp2 + CompletedProp2 + “log(AveHouseLendRate) ™ +

## “log(BNPinhabitant) "

## ~log(unemploymentPerc) ™ ~ “log(HouseHinc) ™ + “log(HousesForSale) ™ +
#i# InitiatedProp2 + CompletedProp2 + ~“log(AveHouseLendRate) ™ +

## “log(BNPinhabitant) "

## “log(HousesForSale)™ ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +
#Hit InitiatedProp2 + CompletedProp2 + “log(AveHouseLendRate) ™ +

## “log(BNPinhabitant)~

## InitiatedProp2 ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +
#H “log(HousesForSale) ™ + CompletedProp2 + ~log(AveHouselLendRate) ™ +
# “log(BNPinhabitant) "

## CompletedProp2 ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +

## “log(HousesForSale)~ + InitiatedProp2 + “log(AveHouselLendRate) ™ +
#H “log(BNPinhabitant) "

## “log(AveHouseLendRate) ™ ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +
#H “log(HousesForSale) ™ + InitiatedProp2 + CompletedProp2 +

#H “log(BNPinhabitant) "

## “log(BNPinhabitant)”~ ~ “log(HouseHinc) ™ + ~log(unemploymentPerc) ™ +

#i# “log(HousesForSale) ~ + InitiatedProp2 + CompletedProp2 +

## “log(AveHouseLendRate) *

#i#t

## R_j Squares of auxiliary models

#t log(HouseHinc) log(unemploymentPerc) log(HousesForSale)
## 0.9670 0.4988 0.0716
#i# InitiatedProp2 CompletedProp2 log(AveHouseLendRate)
## 0.0636 0.0432 0.7922
## log(BNPinhabitant)
## 0.9573

## The Corresponding VIF, 1/(1-R_j~2)
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#Hit
#H#
#it
#i#
#Hit
##
#i#
##t
#H#
##
#i#
#Hit
#H#
#i#t
#i#t
#it
##
#i#
#i#
#Hit
##
#i#
##
##
#it
#i#
#Hit
##
#i#t
#i#
#Hit

log(HouseHinc) log(unemploymentPerc) log(HousesForSale)

30.35 2.00 1.08
InitiatedProp2 CompletedProp2 log(AveHouseLendRate)
1.07 1.05 4.81
log (BNPinhabitant)
23.40

Bivariate Pearson Correlations for design matrix

log(HouseHinc) log(unemploymentPerc)
log(HouseHinc) 1.00 -0.67
log(unemploymentPerc) -0.67 1.00
log(HousesForSale) 0.20 -0.07
InitiatedProp2 -0.20 0.18
CompletedProp2 -0.14 0.15
log(AveHouseLendRate) 0.54 -0.20
log(BNPinhabitant) 0.92 -0.69

log(HousesForSale) InitiatedProp2 CompletedProp2
log(HouseHinc) 0.20 -0.20 -0.14
log(unemploymentPerc) -0.07 0.18 0.15
log(HousesForSale) 1.00 0.00 0.02
InitiatedProp2 0.00 1.00 0.13
CompletedProp2 0.02 0.13 1.00
log(AveHouseLendRate) 0.07 -0.10 -0.11
log(BNPinhabitant) 0.22 -0.21 -0.13

log(AveHouseLendRate) log(BNPinhabitant)
log(HouseHinc) 0.54 0.92
log(unemploymentPerc) -0.20 -0.69
log(HousesForSale) 0.07 0.22
InitiatedProp2 -0.10 -0.21
CompletedProp2 -0.11 -0.13
log(AveHouseLendRate) 1.00 0.22
log(BNPinhabitant) 0.22 1.00
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A.3 Multicollinearity without GDP

## The following auxiliary models are being estimated and returned in a list:

## “log(HouseHinc)™ ~ “log(unemploymentPerc) ™ + “log(HousesForSale)™ +

#t InitiatedProp2 + CompletedProp2 + ~log(AveHouseLendRate) "

## “log(unemploymentPerc)”™ ~ “log(HouseHinc) ™ + “log(HousesForSale) ™ +
#it InitiatedProp2 + CompletedProp2 + “log(AveHouseLendRate) "

## “log(HousesForSale) ™ ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +
## InitiatedProp2 + CompletedProp2 + ~log(AveHouseLendRate) "

## InitiatedProp2 ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +

# “log(HousesForSale)~ + CompletedProp2 + “log(AveHouseLendRate) "
## CompletedProp2 ~ “log(HouseHinc)™ + “log(unemploymentPerc) ™ +

#H “log(HousesForSale)~ + InitiatedProp2 + “log(AveHouseLendRate)
## “log(AveHouseLendRate)™ ~ “log(HouseHinc) ™ + “log(unemploymentPerc) ™ +
#t “log(HousesForSale) ™ + InitiatedProp2 + CompletedProp2

##

## R_j Squares of auxiliary models

#H log(HouseHinc) log(unemploymentPerc) log(HousesForSale)
#i# 0.6356 0.4892 0.0580
#i# InitiatedProp2 CompletedProp2 log(AveHouseLendRate)
## 0.0541 0.0390 0.3393

## The Corresponding VIF, 1/(1-R_j~2)

## log(HouseHinc) log(unemploymentPerc) log(HousesForSale)
## 2.74 1.96 1.06
#i# InitiatedProp2 CompletedProp2 log(AveHouseLendRate)
## 1.06 1.04 1.51

## Bivariate Pearson Correlations for design matrix

## log(HouseHinc) log(unemploymentPerc)
## log(HouseHinc) 1.00 -0.67
## log(unemploymentPerc) -0.67 1.00
## log(HousesForSale) 0.20 -0.07
## InitiatedProp2 -0.20 0.18
## CompletedProp2 -0.14 0.15
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#Hit
##
#i#
#i#
#Hit
##
#i#
##t
#H#
##
#i#
#Hit
#H#
#i#
#i#t

log(AveHouseLendRate) 0.54

-0.20

log(HousesForSale) InitiatedProp2 CompletedProp2

log(HouseHinc) 0.20
log(unemploymentPerc) -0.07
log(HousesForSale) 1.00
InitiatedProp2 0.00
CompletedProp2 0.02
log(AveHouseLendRate) 0.07
log(AveHouseLendRate)
log(HouseHinc) 0.54
log(unemploymentPerc) -0.20
log(HousesForSale) 0.07
InitiatedProp2 -0.10
CompletedProp2 -0.11
log(AveHouseLendRate) 1.00
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Appendix B

B R Code
B.1 Data collecting

library(gridExtra) collect() %>%
mutate(date_start = as.Date(date_start)) %>%

tat ilableUnits = as. (availableUnits))

# Data master # group_by(date_start) %>%
m(list = Is()) #  summarise(revenue we_nok, na.rm
library(readxl) # roomsBooked=s ervation_rooms, na.
library(dplyr) # roomsAvailable=sum(available_rooms, na.m = TRUE),
library(zo0) # RevenuePerUnit=mean(revenue_nok, na.rm = TRUE),
library(knitr) # Markdown # R=sum(revenue_nok.na.rm = TRUE) /sum(reservation_days.na.rm = TRUE),
library(tidyr) # RevPAU=sum(revenue_nok,na.rm = TRUE) /sum(available_days reservation_days,na.rm = TRUE),
library(scales)# S # availableUnits=n())%>%
library(stringr) # ungroup() %>%
library(rjstat) # mutate(municipality = "Grimstad og Lillesand") %%
library(data.table) # ._start,municipality,revenu Availabl
library(xtable) # RevenuePerUnit, ADR,RevPAU availableUnits) %>%
#
#
#
#

e

# % # : # unitsData
HARHHAARAAAHHRAARH F#### Denne funker faktisk #4##

4 Innhenting av data.

B

R i # # §
HFHEHRFHHHRRAHHHRH
## Airbnb #44 T ‘ Price Index
con <- RMariaDB::dbConnect(RMariaDB::MariaDB(), groups = ')
bing_tax <- read.csv("bing_tax_orjan.csv’, Ry
colClasses "character", encoding = "UTF-8") %>% iceindex <- read _excel("Prisindeks _region Q419.xlsx",
as._tibble() %>% skip = 1)
#filter(nchar(Postnummer) >=4) %>% Priceindex$’ Quarter of Dato® <- gsub(" *, **, Priceindex§" Quarter of Dato", fixed = TRUE)
select( K ) %%
mutate(K — 3, paste0(0, K ), Ko )
%>% #names(Priceindex(1]) <- paste("date_start’)
rename(postal_code = Postnummer,
municipality _code = Kommunenummer, # municipality names
municipality = Kommunenavn) PriceindexMun <- dataframe(t(Priceindex))
Pricei <- setDT(P ke s = TRUE)]|
# taxonomi kommuner for 2019 names (Pricei )[1:1] <- paste("municipality”)
airbnb_taxonomy <- read_excel("kommuneinndeling _taxnomy.xlsx") PriceindexMun <- PriceindexMun[-1,
# henter data pi rett kommuneinndeling # as transposed tibble
airbub <- con %>% tbl(]

%>% Priceindes <- as_tibble(t(Priccindex))
c ) <- Pric

) %>%

Iname

erty_idl=-1) %>% # Added by Bjorn Ole as temp fix fot new homeaway data Priceindex <- Priceindex[-1]
%>% Priceindex <- Priceindex %>% mutate_if(is.character.as.numeric)
1) %>%
"2019-12-01") %>% #cbind

select(date_start, postal_code,revenue_nok,reservation _rooms, available_rooms,reservation_days, Priceindex <- cbind(PriceindexMun$municipality, Priceindex)

available_days) %>% names (Priceindex)[1:1] <- paste("municipality")
group_by(date_start) %>%
#group_by(date_start, county) %>% Priceindex <- Priceindex %>%
#summarise(reservation_days = sum(reservation_days)) %>% gather(variable, value, - municipality" ) %>%
collect() %>% mutate(variable = factor(variable)) %>%
#ilter *Svalbard") %>% as.data.frame() # melting with years as desiding variable

#rename("airbnb' = reservation_days) %>%
#Fix postal_codes and make exception for Svalbard

mutate(postal_code=ifelse(nchar(postal _code)==5, substr(postal__code, 2, 5), postal_codc))%>%

left_join(bing_tax) %>% Priceindex <- Priceindex %>%

filter(lis.na(municipality _code)) %>% mutate(municipality = case icipality %in% c(*Oslo: Alna",'Oslo: Bjerke','Oslo: Frogner",'Oslo: Gamle
group_by(date_start,municipality) %>% Oslo’,

#summarise(revenue=sum(revenue_nok, na.rm = TRUE))%>% *Oslo: Grorud","Oslo: Griinerlokka,Oslo: Nordre Ake:

ungroup() %>% *Oslo: Nordstrand","Oslo: Sagene’,Oslo: St.Hanshaugen”,

#arrange(date_start,municipality,revenue) %% : Stovner',"Oslo: Sondre Nordstrand","Oslo: Ullern',

date_start = as.Date(date_start)) %>% slo: Vestre Aker","Oslo: Ostensjo”) ~
left_join(airbnb_taxonomy) ‘municipality %in% c(*Trondheim: Sentrum", Trondhei
ttate(county _code = substr _code, 1.2)) %>% *Trondheim: Vest', "Trondheim: ‘Trondheim’,
#left_join(old_county_tax) municipality %in% c(*Bergen: Nord/Qst","Bergen: Sentrum’,

#airbnbfis.na(airbnb)] <- 0 *Bergen: Sor',"Bergen: Vest") ~ "Bergen’,
municipality %in% c(*Stavanger: Nord",'Stavanger: Sentrum’,
#unique(AirData$municipality) *Stavanger: Sor"
municipality %in% c("Arendal') ~ 'Arendal",
municipality %in% c( Grimstad o Lillesand") ~ *Grimstad og Lillesand"

Vest") ~ "Stavanger',

AirData <- airbnb %>% municipality %in% c('Haugesund og Karmoy") ~ "Haugesund og Karmoy",
group_by(date_start.airbnbmun) %% municipality %in% c('Ha, Klepp og Time") ~ 'Ha, Klepp og Time",
summarise(revenue=sum(revenue_nok, na.rm = TRUE) icipality %in% c(*Kristi ') ~ *Kristiansand”,

roomsBooked=sum(reservation_rooms, na.rm = TRUE), ‘municipality %in% c('Lindesnes, Mandal, Marnardal og Sogne') ~ "Lindesnes, Mandal,
rooms Available=sum(available_rooms, na.rm = TRUE), Marnardal og Sogne’,
RevenuePerUnit=mean(revenuc_nok, na.rm = TRUE), municipality %in% c("Sandnes’) ~ "Sandnes”,
ADR=sum(revenue_nok.na.rm = TRUE) /sum(reservation_days,na.rm = TRUE), municipality %in% c(*Sola og Randaberg’) ~ "Sola og Randaberg’,
RevPAU=sum(revenue_nok,na.rm = TRUE) /sum(available _days-reservation_days,na.rm = TRUE), municipality %in% c(Elverum®) ~ *Elverum",
availableUnits=n()) %>% municipality %in% c('Gjovik') ~ *Gjovik"
tate(availableUnits = as. Tnits)) municipality %in% c('Hamar") ~ 'Hamar",
ipality %in% (" inger") ~ " inger”,
colnames(AirData) <- c('date_start", municipality", "revenue'," ilable’, icipality %in% c("Li ") ~ 'Li ".
*RevenuePerUnit',' ADR","RevPAU" "availableUnits’) ‘municipality %in% c(*Ringsaker") ~ "Ringsaker",

municipality %in% c(*Stange") ~ "Stange”,
fcipality %indt o("Krist g .

AirData <- AirData %>Y% filter(municipality = "Svalbard") municipality %in% c("Molde") ~ "Molde',

AirDatalisna(AirData)] <- 0 municipality %in% c("Orkdal, Melhus og Malvik') ~ "Orkdal, Melhus og Malvik’,
municipality %in% c("Steinkjer") ~ "Steinkjer",

RMariaDB::dbDisconnect (con) municipality %in% c("Stjordal’) ~ *Stjordal’,

municipality %in% c(*Alesund’) ~ *Alesund”,
municipality %in% c(" Alta’) ~ "Alta’,

# Backup mate & gjore det pi municipality %in% c('Bodo") ~ "Bodo',
# This wont run without SQL key icipality %in% c(’ Nt .
# con <- RMariaDB::dbConnect (RMariaDB: sroups municipality %in% c('Harstad") ~ *Harstad",

# airbnb_mat <- tbl(con, municipality %in% c(*Narvik') ~ "Narvik',

# municipality %in% c("Rana’) ~ "Rana’,
# land <- "Norge’ municipality %in% c("Tromso") ~ "Tromso',
# region <- c("Tromso’) municipality %in% c("Vefsn") ~ "Vefsn',

municipality %in% c('Bamble') ~ 'Bamble’,

# unitsData<-airbnb_mat %>% municipality %in% c(*Faerder') ~ "Ferder,
filter(country=—land)%>% icipality %in%% c(* )~ ',
filter(municipality %in% region) %>% #admin_namel municipality %in% c("Horten") ~ "Horten’,
filter(active==1)%>% municipality %in% c('Kragero") ~ "Kragero',

filter(keep_filter
filter(date _start

1) %>% 8 5 municipality %in% c('Larvik') ~ 'Larvik",
'2019-12-01") %>% % c("Notodden") ~ "Notodden",

do% ot ot ok ok R R

is.na(listing _type) & lis.na(bedrooms)) %>% municipality %in% c(*Porsgrunn') ~ *Porsgrunn’,

filter(airbnb_property_idi=-1) %>% # homeaway filter ‘municipality %in% c(Sandefjord") ~ *Sandefjord",

select(date_start, revenue_nok, reservation_rooms, available_rooms.reservation_day municipality %in% c("Skien") ~ *Skien",
available_days, municipality) %>% ‘municipality %in% c(*Tonsberg’) ~ *Tonsberg',



municipality %in% c(" Askoy") ~ *Askoy", municipality %in% c("Ringsaker’) ~ "Ringsaker",
municipality %in% c('Bjornafjorden’) ~ "Os og Fusa’, municipality %in% c("Stange”) ~ ”Sta.ng
municipality %in% c("Kinn") ~ "Flora og Vigsoy', ipality %in% c("Kri ') ~ "Kristi "
municipality %in% c("Sunnfjord") ~ "Forde, Jolster, Gaular og Naustdal’, municipality %in% c("Molde") ~ 'Muldc‘.
municipality %in% c(*@ygarden, Fiell og Sund’) ~ @ygarden, Fiell og Sund", municipality %in% c(*Orkdal, Melhus og Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c(* Asker') ~ "Asker", municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c(* Askim") ~ *Askim’, municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c("Bzrum') ~ 'Baerum', municipality %in% c("Alesund") ~ *Alesund",
municipality %in% c('Drammen’) ~ 'Drammen’, municipality %in% (" Alta") ~ "Alta’,
municipality %in% c("Eidsvoll') ~ 'Eidsvoll’, municipality %in% o('Bods") ~ “Badg’,
municipality %in% c('Fredrikstad’) ~ "Fredrikstad", Y% (" "~ "
municipality %in% c("Frogn') ~ "Frogn', municipality %in% c("Harstad") ~ "Harstad",
municipality %in% c("Halden') ~ "Halden", municipality %in% c("Narvik') ~ "Nar
municipality %in% c("Kongsberg’ ) ~ Kongsberg, municipality %in% c('Rana’) ~ Rana’,
municipality %in% c('Lier") ~ "Li municipality %in% c("Tromso") ~ "Tromsg",
municipality %in% c(*Lorenskog og Skedsmo’ ) ~ "Lorenskog og Skedsmo", municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c(*Moss") ~ "Moss", ‘municipality %in% c("Bamble') ~ "Bamble’,
municipality %in% c("Nesodden") ~ "Nesodden', municipality 9in% ' Foerder') ~ *Foerder’,
municipality %in% c("Nittedal') ~ 'Nittedal’, ity %in% (" ")~ "
municipality %in% c("Nordre Follo") ~ 'Ski og Oppegird’, munieipality %in% c('Horten*) ~ "Horten',
municipality %in% c('Ringerike’) ~ "Ringerike’, municipality %in% c("Kragero) ~ "Kragero',
municipality %in% c(*Reclingen") ~ "Reclingen’, municipality %in% c(*Larvik") ~ "Larvik’,
municipality %in% c("Sarpsborg”) ~ "Sarpsborg’, municipality %in% c("Notodden") ~ "Notodden",
municipality %in% (' Ullensaker') ~ *Ullensaker", municipality %in% c("Porsgrunn’) ~ 'Porsgrunn’,
municipality %in% c("Vestby') ~ "Vestby', municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c("As") ~ "As", municipality %in% c("Skien") ~ "Skien",
municipality %in% c("Distriktene i Ostfold") ~ Distriktene i Ostfold’, municipality %in% c("Tonsberg") ~ "Tonsberg’,
municipality %in% c("Distriktene i Akershus") ~ "Distriktene i Akershus’, municipality %in% c(" Askoy") ~ "Askoy""
municipality %in% (' Distriktene i Hedmark') ~ "Distriktene i Hedmark', municipality %in% c('Bjornafjorden’) ~ *Os og Fusa’,
municipality %in% c(*Distriktene i Oppland") ~ "Distriktene i Oppland’, municipality %in% c("Kinn') ~ "Flora og Vigsoy',
municipality %in% c("Distriktene i Buskerud®) ~ "Distriktene i Buskerud", municipality %in% c("Sunnfjord") ~ *Forde, Jolster, Gaular og Naustdal’,
municipality %in% c(*Distriktene i Vestfold') ~ *Distriktene i Vestfold", municipality %in% c(*Qygarden, Fjell og Sund") ~ "Oygarden, Fjell og Sund",
municipality %in% c('Distriktenc i Telemark") ~ "Distriktene i Telemark’, municipality %in% c(’ Asker") ~ "Asker",
municipality %in% c(*Distriktenc i Aust-Agder’) ~ "Distriktene i Aust-Agder’, municipality %in% c(* Askim") ~ *Askim’,
municipality %in% c('Distriktene i Vest-Agder") ~ "Distriktene i Vest-Agder", municipality %in% c('Barum') ~ 'Barum’,
municipality %in% c("Distriktene i Rogaland’) ~ *Distriktene i Rogaland", municipality %in% c("Drammen') ~ *Drammen’,
municipality %in% c("Distriktene i Hordaland") ~ "Distriktene i Hordaland", municipality %in% c("Eidsvoll") ~ "Eidsvoll",
municipality %in% c(*Distrikteno § Sogn og Fjordane’) ~ "Distriktenc i Sogn o Fiordanc’, mumicipality %in% c("Fredrikstad') ~ "Fredrikstad",
municipality %in% c("Distriktene i More og Romsdal') ~ "Distriktene i More og Romsdal’, municipality %in% c("Frogn') ~ "Frogn',
municipality %in% c("Distriktene i Nordland") ~ "Distriktene i Nordland’, municipality %in% c("Halden') ~ "Halden",
municipality %in% c(*Distriktene i Troms') ~ "Distriktene i Troms', municipality %in% c("Kongsberg') ~ "Kongsberg',
municipality %in% c(*Distriktene i Finnmark®) ~ *Distriktene i Finnmark', municipality %in% c('Lier) ~ "Lier",
municipality %in% c(*Distriktenc i Trondelag") ~ "Distriktenc i Trondelag")) %>% municipality %in% c("Lorenskog og Skedsmo') ~ "Lorenskog og Skedsmo’,
group_by (muni variable) %>% summaris alue)) municipality %in% c("Moss') ~ "Moss",
municipality %in% c("Nesodden®) ~ "Nesodden",
colnames(Priceindex) <- c("variable',"date_start","value') municipality %in% c("Nittedal') ~ *Nittedal’,

smaiipality $6% o Nordse Poll') - 'Sid og Oppegind',
municipality %in% c(‘Ringerike') ~ *Ringeril
municipality %in% c("Reclingen”) ~ "Rerlingen”,
HARBHHHHAAAA A A municipality %in% c("Sarpsborg") ~ "Sarpshorg’,
Sold region municipality %in% c(*Ullensaker) ~ *Ullensaker'

municipality %in% c(*Vestby') ~ 'Vesthy',

municipality %in% c("As") ~ "As",
BHEHRBHRHRAHRARHS municipality %in% c("Distriktene i Ostfold") ~ Distriktene i Ostfold",
municipality %in% c("Distriktene i Akershus') ~ *Distriktene i Akershus',
Sold_region <- read_excel("Solgte_region_Q419.xlsx", municipality %in% c('Distriktene i Hedmark') ~ *Distriktene i Hedmark',
skip = 1) municipality %in% c(*Distriktene i Oppland") ~ "Distriktene i Oppland’,

municipality %in% c("Distriktene i Buskerud") ~ *Distriktene i Buskerud®,
municipality %in% c("Distriktene i Vestfold") ~ "Distriktene i Vestfold",
Sold_region]is.na(Sold_region)] <- 0 municipality %in% c("Distriktene i Telemark") ~ "Distriktene i Telemark’,
‘municipality %in% c('Distriktene i Aust-Agder') ~ 'Distriktene i Aust-Agder",
municipality %in% c("Distriktene i Vest-Agder") ~ "Distriktene i Vest-Agder",
municipality %in% c('Distriktene i Rogaland") ~ 'Distriktene i Rogaland”,

Sold_region$® Quarter of Dato® <- gsub(* *, ", Sold_region$* Quarter of Dato", fixed = TRUE) municipality %in% (" Distriktene i Hordaland") ~ *Distriktene i Hordaland",

municipality %in% c("Distriktene i Sogn og Fjordane’) ~ "Distriktene i Sogn og Fiordane’,
# municipality names municipality %in% c("Distriktene i More og Romsdal’) ~ "Distriktene i More og Romsdal’,
Sold_regionMun <- data.frame(t(Sold_region)) municipality %in% c(*Distriktene i Nordland") ~ "Distriktene i Nordland",
Sold_regionMun <- setDT(Sold_regionMun, keep.rownames = TRUE)]] municipality %in% c(*Distriktene i Troms') ~ 'Distriktene i Troms',
names(Sold_regionMun)[1:1] <- paste("municipality’) municipality %in% c('Distriktene i Finnmark') ~ "Distriktene i Finnmark',
Sold_regionMun <- Sold_regionMun[-1,] ‘municipality %in% c(*Distriktene i Trondelag") ~ *Distriktene i Trondelag)) %>%

group_by(municipality, variable) %% summarise(value=sum(value))
# as transposed tibble
Sold_region <- as_tibble(t(Sold_region)) colnames(Sold_region) <- ¢('variable",'date_start","value')
colnames(Sold_region) <- Sold_region[1,]

Sold_region <- Sold_region|-1]

Sold_region <- Sold_region %% mutate_if(is.character,as.numeric)

Liiaa o i i
#cbind Unsold region
Sold_region <- chind(Sold_regionMun$municipality,Sold_region)
names(Sold_region)[1:1] <- paste("municipality”)
HRHRHARAHAA A A
Sold_region <- Sold_region %>% UnSold_region <- read_excel("Usolgte_region_Q419.x1s
gather(variable, value, -* municipality") %% skip = 1)
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable UnSold_regionfis.na(UnSold_region)] <- 0
Sold_region <- Sold_region %>% UnSold_region$* Quarter of Dato® <- gsub(* *, *", UnSold_region$* Quarter of Dato’, fixed = TRUE)
mutate(munici = case_when(munici %in% c("Oslo: Alna’,"Oslo: Bjerke","Oslo: Frogner',Oslo: Gamle
Oslo’, # municipality names
*Oslo: Grorud','Oslo: Griinerlokka’,"Oslo: Nordre Aker", UnSold_regionMun <- data.frame(t(UnSold_region))
*Oslo: Nordstrand”,'Oslo: Sagene’,"Oslo: St.Hanshaugen’, UnSold_regionMun <- setDT(UnSold_regionMun, keep.rownames = TRUE)[]
*Oslo: Stovner","Oslo: Sondre Nordstrand", Oslo: Ullern’, names(UnSold_regionMun)[1:1] <- paste("municipality”)
*Oslo: Vestre Aker',"Oslo: @stensjo") ~ "Oslo’, UnSold_regionMun <- UnSold_regionMun[-1,]
municipality %in% c(*Trondheim: Sentrum"," Trondheim: Sor”,
*Trondheim: Vest, "Trondheim: Ost’) ~ "Trondheim’, # as transposed tibble
municipality %in% c(*Bergen: Nord/Ost","Bergen: Sentrum’, UnSold_region <- as_tibble(t(UnSold_region))
"Bergen: Sor","Bergen: Vest') ~ "Bergen", colnames(UnSold_region) <- UnSold_region[1.]
municipality %in% c("Stavanger: Nord",'Stavanger: Sentrum’, UnSold_region <- UnSold_region[-1]
*Stavanger: Sor','Stavanger: Vest') ~ "Stavanger',
municipality %in% c(Arendal’) ~ "Arendal’, UnSold_region <- cbind(UnSold_regionMunSmunicipality, UnSold_region)

municipality %in% c(*Grimstad og Lillesand") ~ *Grimstad og Lillesand"
municipality %in% c(*Haugesund og Karmoy') ~ "Haugesund og Karmoy',

names(UnSold_region)[1:1] <- paste("municipality’)

municipality Sin‘% c("Ha, Kiepp og Time’) ~ "Ha, Klepp og Time, UnSold_region <- UnSold_region %>%
%in% c('Ki ") ~ "Kristiansand”, gather(variable, value, -* municipality*) %9
municipality %in% c(*Lindesnes, Mandal, Marnardal og Sogne") ~ "Lindesnes, Mandal, mutate(variable = factor(variable)) %%
Marnardal og Sogne’, as.data.frame() # melting with years as desiding variable

municipality %in% c(*Sandnes’) ~ "Sandnes',
municipality %in% c("Sola og Randaberg’) ~ "Sola og Randaberg’,

municipality %in% c("Elvernm") ~ "Elverum’, UnSold_regionSvalue <- goub([fspace]]", ', UnSold_regionsvalue)
municipality %in% c(* Gjovik') ~ "Gjovik', UnSold_ <- asnumeric(UnSold_
municipality %in% c('Hamar*) ~ "Hamar",

¥ Y%in% c('K ") ~ "Kongsvinger',

ity %in% c('Li ') ~ "Ll . UnSold_region <- UnSold_region %>%
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mutate(: ipality = case_ when( ipality %in% c("Oslo: Alna","Oslo: Bjerke","Oslo: Frogner",'Oslo: Gamle "7, ", advertised_houses_region$® Quarter of Dato’, fixed =

Oslo’,

advertised_houses_region$® Quarter of Dato® <- gsub(

*Oslo: Grorud','Oslo: Griinerlokka’,Oslo: Nordre Aker",
*Oslo: Nordstrand®,'Oslo: Sagene’,"Oslo: St.Hanshaugen’, # municipality names
" Stovner',"Oslo: Sendre Nordstrand','Oslo: Ullern",
*Oslo: Vestre Aker","Oslo: Ostensjo") ~ "Oslo’, advertised_houses_regionMun <- setDT (advertised_houses_regionMun, keep.rownames = TRUE)[]
municipality %in% c(*Trondheim: Sentrum’," Trondheim: Sor”, names(advertised__houses_regionMun)[1:1] <- paste("municipality")
*Trondheim: Vest", *Trondheim: Ost’) ~ "Trondheim’, advertised_houses_regionMun <- advertised_houscs_regionMun[-1,]
municipality %in% c(*Bergen: Nord/Ost",Bergen: Sentrum’,
Sor',"Bergen: Vest") ~ "Bergen, # as transposed tibble

advertised _houses_regionMun <- data.frame(t(ad: houses_region))

"Bergen:
municipality %in% c("Stavanger: Nord",'Stavanger: Sentrum’, advertised_houses
colnames(advertised_houses_region) <- advertised_houses_region[1.]
advertised_houses_region <- advertised_houses_region[-1]

region <- as_tibble(t(advertised__houses_region))

*Stavanger: Sor','Stavanger: Vest") ~ "Stavanger',
municipality %in% c(* Arendal’) ~ "Arendal,

municipality %in% c(* Grimstad og Lillesand’) ~ *Grimstad og Lillosand”,
municipality %in% c('Haugesund og Karmoy") ~ *Haugesund og Karmoy”, advertised_houses_region <- cbi tised_houses_regi icipality,advertised _houses_region)
municipality %in% c("Ha, Klepp og Time') ~ "Ha, Klepp og Tims names(advertised__houses_region)[1:1] <- paste(*municipality”)
Fein%% o ") ~ "Kristi ',
municipality %in% c("Lindesnes, Mandal, Marnardal og Sogne") ~ "Lindesnes, Mandal, advertised_houses_region <- advertised_houses_region %>%
Marnardal og Sogne’, gather(variable, value, -* municipality*) %%
municipality %in% c(*Sandnes’) ~ "Sandnes', ‘mutate(variable = factor(variable)) %>%

la og Randaberg’, as.data. frame

muni # melting with years as desiding variable

pality %in% c(*Sola og Randaberg") ~
‘municipality %in% c(*Elverum") ~ "Elverum’,

municipality %in% c('Gjovik') ~ "Gjovik',

municipality %in% c('Hamar") ~ "Hamar", advertised_houses_regionSvalue <- gsub(*[[:space:])", **, advertised_houses_regionSvalue)

¥ %in% c('K ") ~ "Kongsvinger', advertised _houses _regi <a houses.
ity %in% c("Li ")~ L .
municipality %in% c(*Ringsaker") ~ 'Ringsaker", advertised_houses_region <- advertised_houses_region %>%
municipality %in% c("Stange") ~ "Stange”, icipality = case_ %in% c("Oslo: Alna,"Oslo: Bjerke',"Oslo: Frogner',"Oslo: Gamle
i %in% c("Kristi ") ~ "Kristi ', Oslo",
‘municipality %in% c(*Molde) ~ "Molde", *Oslo: Grorud"," Oslo: Gritnerlokka’,"Oslo: Nordre Aker",
municipality %in% c(*Orkdal, Melhus og Malvik") ~ "Orkdal, Melhus og Malvik', *Oslo: Nordstrand",Oslo: Sagene','Oslo: St.Hanshaugen',
municipality %in% c('Steinkjer") ~ "Steinkjer", "Oslo: Stovner","Oslo: Sondre Nordstrand',"Oslo: Ullern®,
municipality %in% c("Stjordal’) ~ *Stjordal’, “Oslo: ") ~ "Oslo
municipality %in% c(* Alesund") ~ "Alesund”, municipality %in% c(*Trondheim: Sentrum’,"Trondheim: Sor",
municipality %in% c(*Alta’) ~ "Alta’, “Trondheim: Vest", "Trondheim: @st') ~ “Trondheim’,
municipality %in% c('Bodo') ~ "Bodo', municipality %in% c('Bergen: Nord/@st",Bergen: Sentrum’,
ipality %in% o -t " *Bergen: Sor',"Bergen: Vest') ~ 'Bergen’,
municipality %in% c('Harstad") ~ "Harstad", municipality %in% c(*Stavanger: Nord","Stavanger: Sentrum’,
municipality %in% c("Narvik’) ~ "Narvik *Stavanger: Sor','Stavanger: Vest") ~ "Stavanger',
municipality %in% c('Rana’) ~ "Rana’, municipality %in% c(" Arendal') ~ *Arendal’,
municipality %in% c(*Tromsa") ~ "Tromso', municipality %in% c(*Grimstad og Lillesand") ~ *Grimstad og Lillesand"
municipality %in% c(*Vefsn') ~ *Vefsn', municipality %in% ('Haugesund og Karmoy') ~ "Haugesund og Karmoy",
‘municipality %in% c('Bamble’) ~ "Bamble", municipality %in% c("Ha, Klepp og Time') ~ "Ha, Klepp og Time',
municipality %in% c("Faerder’) ~ "Faerder", municipality %in% c("Kristiansand") ~ "Kristiansand”,
i %in% (" ")~ " municipality %in% c("Lindesnes, Mandal, Marnardal og Spgne') ~ "Lindesnes, Mandal,
municipality %in% c(*Horten") ~ "Horten", Marnardal og Sogne',
municipality %in% c('Kragero') ~ "Kragero', municipality %in% c("Sandnes") ~ *Sandnes”,
municipality %in% c('Larvik') ~ "Larvik", municipality %in% c(*Sola og Randaberg') ~ "Sola og Randaberg’,
municipality %in% c('Notodden') ~ "Notodden", municipality %in% c("Elverum') ~ 'Elverum",
municipality %in% c(*Porsgrunn") ~ "Porsgrunn’, municipality %in% c("Gjovik") ~ "Gjovik',
municipality %in% c(*Sandefjord") ~ *Sandefjord", municipality %in% c("Hamar') ~ 'Hamar
municipality %in% c(*Skien") ~ *Skicn", ipali - !,
‘municipality %in% c(*Tonsberg") ~ "Tonsberg', )~ L J

municipality %in% c("Ringsaker') ~ "Ringsaker",

municipality %in% c("Stange) ~ "Stange’,

municipality %in% c("Kristiansund’) ~ "Kristiansund",

municipality %in% c("Molde®) ~ "Molde",

municipality %in% ¢("Orkdal, Melhus og Malvik') ~ 'Orkdal, Melhus og Malvik®,
municipality %in% c("Steinkjer) ~ *Steinkjer",

municipality %in% c("Stjordal’) ~ "Stjordal’,

municipality %in% c(*Alesund") ~ *Alesund’,

municipality %in% c(* Askoy") ~ "Askoy”,
municipality %in% c(Bjornafjorden") ~ "Os og Fusa’,

municipality %in% c("Kinn®) ~ "Flora og Vigsoy",

municipality %in% c(*Sunnfjord’) ~ "Forde, Jolster, Gaular og Naustdal’,
‘municipality %in% c('¢
municipality %in% c(* Asker")

ygarden, Fiell og Sund’) ~ 'Oygarden, Fiell og Sund’,

municipality %in% c(*Askim") ~ "Askim",
municipality %in% c('Barum") ~ "Beerum’,
municipality %in% c(*Drammen") ~ 'Drammen’, municipality %in% c("Alta") ~ "Alta’,

municipality %in% c(*Eidsvoll') ~ Eidsvoll’, municipality %in% c('Boda") ~ "Bodo",

‘municipality %in% c(*Fredrikstad") ~ "Fredrikstad’, ipality %in% c(' et "
municipality %in% c("Frogn’) ~ "Frogn', municipality %in% c("Harstad") ~ "Harstad",
municipality %in% c(*Halden') ~ "Halden", municipality %in% c("Narvik') ~ "Narvik',
municipality %in% c(*Kongsberg') ~ "Kongsberg, municipality %in% c('Rana’) ~ "Rana’,

¢("Tromso") ~ "Tromso',
municipality %in% c('Vefsn') ~ "Vefsn',

municipality %in% c("Lier') ~ "Lier’, municipality %in?

municipality %in% c(*Lorenskog og Skedsmo') ~ 'Lorenskog og Skedsmo,
municipality %in% c(*Moss") ~ "Moss", municipality %in% c('Bamble’) ~ "Bamble’,
municipality %in% c(*Nesodden") ~ "Nesodden’, municipality %in% c("Feerder') ~ "Faerder”,
municipality %in% c(*Nittedal’) ~ "Nittedal’, ipality %in% c(" DR "
municipality %in% c(*Nordre Follo') ~ "Ski og Oppegérd”, municipality %in% c("Horten") ~ *Horten",
municipality %in% c(*Ringerike’) ~ "Ringerike', municipality %in% c("Kragera') ~ "Kragero',
Raclingen’, municipality %in% c("Larvik’) ~
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien")
municipality %in% c("Tonsberg") ~ "Tonsberg’,

‘municipality %in% c('Reclingen") ~ arvik',
municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,
municipality %in% c('Ullensaker’) ~ "Ullensaker",
municipality %in% c(*Vestby") ~ "Vestby',
icipality %in% c('As’) ~ "As’,
municipality %in% c('Distriktene i Ostfold") ~ "Distriktene i Ostfold",
municipality %in% c(*Distriktene i Akershus’) ~ "Distriktene i Akershus,
municipality %in% c(*Distriktene i Hedmark") ~ 'Distriktene i Hedmark',
‘municipality %in% c(*Distriktene i Oppland’) ~ *Distriktene i Oppland’,

kien”,

municipality %in% c(* Askoy") ~ "Askoy"
municipality %in% c("Bjornafjorden’) ~ 'Os og Fusa’,
municipality %in% c("Kinn') ~ "Flora og Vigsoy',

municipality %in% c(*Distriktene i Buskerud®) ~ "Distriktene i Buskerud”,
ipality %in% c('Distriktene i Vestfold") ~ 'Distriktene i Vestfold®,
municipality %in% c('Distriktene i Telemark') ~ "Distriktene i Telemark",
‘municipality %in% c("Distriktene i Aust-Agder") ~ "Distriktene i Aust-Agder’,
municipality %in% c(*Distriktene i Vest-Agder') ~ "Distriktene i Vest-Agder”,
municipality %in% c(*Distriktene i Rogaland") ~ "Distriktene i Rogaland",
municipality %in% c(*Distriktene i Hordaland') ~ *Distriktene i Hordaland",
ipality %in% c("Distriktene i Sogn og Fjordane®) ~ "Distrikten

‘munic

‘municipality %in% c(*Distriktene i More og Romsdal’) ~ "Distriktene i More og Romsdal",

istriktene i Nordland') ~ "Distriktene i Nordland®,
"Distriktene i Troms',

municipality %in% c("
municipality %in% c(*Distriktene i Troms')
municipality %in% c(*Distriktene i Finnmark') ~ *Distriktene i Finnmark',

municipality %in% c(*Distriktene i Trondelag') ~ "Distriktene i Trondelag")) %%

group_by(municipality, variable) %>7 summarise(value=sum(valuc))

colnames(UnSold_region) <- ¢(*variable’,"date_start","value')

i Sogn og Fjordane',

HHAHHAARHRAAHHRAARH

Advertised houses region

HHAHHAHRHAAHHRARH

# Advertised houses region
advertised _houses_region <- read_excel('Lagtutforsalg_region_Q419.xlsx’,
skip = 1)

advertised_houses

na(advertised__houses_region)] <- 0

municipality %in% c("Sunnfjord") ~ *Forde, Jolster, Gaular og Naustdal’,
municipality %in% c(*Qygarden, Fjell og Sund") ~ "Oygarden, Fjell og Sund",
municipality %in% c(* Asker") ~ "Asker",

municipality %in% c(" Askim") ~ '
municipality %in% c("Baerum')
municipality %in% c("Drammen’) ~ 'Drammen’,
municipality %in% c('Eidsvoll') ~ 'Eidsvoll’,

~ 'Fredrikstad’,
municipality %in% c("Frogn’) ~ "Frogn',
municipality %in% c("Halden’) ~ "Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg',
municipality %in% c('Lier') ~ "Lier",
municipality %in% c(*Lorenskog og Skedsmo
municipality %in% c("Moss') ~ "Moss',
municipality %in% c("Nesodden®) ~ "Nesodden’,
municipality %in% c("Nittedal') ~ *Nittedal’,

municipality %in% c("Nordre Follo') ~ 'Ski og Oppegird",
¢('Ringerike") ~ "Ringerike’
‘municipality %in% c("Relingen")
municipality %in% c("Sarpsborg") ~ "Sarpsborg’,

municipality %in% c(*Ullensaker") ~ "Ullensaker",

municipality %in% c("Vestby') ~ "Vestby',

municipality %in% c(*As") ~ "As",

municipality %in% c("Distriktene i Ostfold’) ~ Distriktene i Ostfold",
municipality %in% c(*Distriktenc i Akershus') ~ "Distriktene i Akershus’,
municipality %in% c("Distriktene i Hedmark') ~ 'Distriktene i Hedmark’,
municipality %in% c('Distriktene i Oppland") ~ "Distriktene i Oppland’,
municipality %in% c(*Distriktene i Buskerud’) ~ *Distriktene i Buskerud",
municipality %in% c(*Distriktene i Vestfold') ~ "Distriktene i Vestfold',
municipality %in% c("Distriktene i Telemark’) ~ "Distriktene i Telemark’,

kim",

"Baerum”,

municipality %in% c(*Fredrikstad’

*Lorenskog og Skedsmo’,

municipality %in’

Revlingen’,



municipality %in% c('Distriktene i Aust-Agder") ~ "Distriktene i Aust-Agder",
municipality %in% c("Distriktene i Vest-Agder') ~ "Distriktene i Vest-Agder",
municipality %in% c("Distriktene i Rogaland”) ~ "Distriktene i Rogaland”,
municipality %in% c(*Distriktene i Hordaland") ~ *Distriktene i Hordaland",
municipality %in% c("Distriktene i Sogn og Fjordane’ i

i Sogn og Fjordane',
municipality %in% c(*Distriktene i More og Romsdal®) ~ "Distriktene i More og Romsdal’,
municipality %in% c(*Distriktene i Nordland") ~ "Distriktene i Nordland’,
municipality %in% c(*Distriktene i Troms') ~ *Distriktene i Troms',
municipality %in% c(*Distriktene i Finnmark') ~ *Distriktene i Finnmark',
municipality %in% c(*Distriktene i Trondelag') ~ "Distriktene i Trondelag")) %>%

group_by(municipality, variable) %>% summarise(value=sum(value))

colnames(advertised_houses_region) <- c('variable’,'date_start","value'

HHAHHAARHAAHHRAARH

Time before sold houses

HAFHHAARHAAHHRAARH

# Time before sold houses
salestime_houses _region <- read_excel('Liggetid _region Q419.xlsx",
skip = 1)

salestime_houses_region|is.na(salestime_houses_region)] <- 0
salestime_houses_region$® Quarter of Dato® <- gsub(" *, ", salestime_houses_region$* Quarter of Dato’, fixed =
TRUE)

# municipality names
salestime_houses_regionMun <- data.frame(t(salestime_houses_region))
salestime_houses_regionMun <- setDT (salestime_houses_regionMun, kecp.rownames = TRUE)]]
salestime_houses_regionMun)[1:1] <- paste("municipality’)

salestime_houses_regionMun <- salestime_houses_regionMun[-1]

# as transposed tibble
salestime_houses_region <- as_tibble(t(salestime_houses_region))
colnames(salestime_houses_region) <- salestime_houses_region[1,]
salestime_houses_region <- salestime_houses_region[-1,]

Fcbind
salestime_houses_region <- _houses_
names(salestime_houses_region)[1:1] <- paste('municipality”)

,salestime_houses_region)

salestime_houses_region <- salestime_houses_region %>%
gather(variable, value, -* municipality*) %%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
salestime_houses_regionSvalue <- gsub('[[:space:])", ™"
salestime_houses_regi <a

. salestime_houses_regionSvalue)
_houses_s

salestime_houses_region <- salestime_houses_region %>%
ici icipality %in% ¢’ Oslo: Alna","Oslo: Bjerke","Oslo: Frogner",'Oslo: Gamle

a ity = case_wi
Oslo’,
*Oslo: Grorud','Oslo: Griinerlokka’," Oslo: Nordre Aker".
*Oslo: Nordstrand’,'Oslo: Sagene’,"Oslo: St.Hanshaugen’,
*Oslo: Stovner","Oslo: Sondre Nordstrand", Oslo: Ullern’,
*Oslo: Vestre Aker',"Oslo: Ostensjo") ~ "Oslo’,
municipality %in% c(*Trondheim: Sentrum’," Trondheim: Sor”,
"Trondheim: Vest", "Trondheim: Ost’) ~ "Trondheim’,
municipality %in% c(*Bergen: Nord/Ost","Bergen: Sentrum’,
"Bergen: Sor","Bergen: Vest') ~ "Bergen",
municipality %in% c(*Stavanger: Nord",'Stavanger: Sentrum’,

*Stavanger: Sor’,"Stavanger: Vest') ~ 'Stavanger',
municipality %in% c(* Arendal’) ~ "Arendal,
municipality %in% c(* Grimstad og Lillesand’) ~ "Grimstad og Lillesand",
municipality %in% c(*Haugesund og Karmoy") ~ "Haugesund og Karmoy",
municipality %in% c("Ha, Klepp og Time') ~ "Ha, Klepp og Time",
v Yein% o Kristi ") ~ "Kristiansand”,
municipality %in% c('Lindesnes, Mandal, Marnardal og Sogne') ~ "Lindesnes, Mandal,

Marnardal og Sogne,

municipality %in% c(*Sandnes’) ~ "Sandnes',
pality %in% c(*Sola og Randabers") ~
municipality %in% c(Elverum”) ~ "Elverum",

la og Randaberg’,

municipality %in% c(*Gjovik") ~ "Gjovik
municipality %in% c('Hamar") ~ "Hamar",
icipality %in% c( 'K ) ~ inger',

v %in% c("Lil ") ~ "L "
v %in% c('Ringsaker") ~ 'Ringsaker",
municipality %in% c(*Stange') ~ "Stange’,

ipality %in% c(” ")~ ',
municipality %in% c("Molde') ~ "Molde",
municipality %in% c(*Orkdal, Melhus og Malvik") ~ "Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer") ~ "Steinkjer",
ipality %in% c(*Stjordal’) ~ "Stjordal’,
municipality %in% c("Alesund") ~ "Alesund",
municipality %in% c(*Alta’) ~ "Alta’,
municipality %in% c('Bod') ~ Bodo',

v %in% c(*Ha ') ~ 'Ha g
municipality %in% c(*Harstad") ~ "Harstad",
municipality %in% c(*'Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c("Tromso") ~ "Tromso’,
municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ *Bamble",
municipality %in% c(*Ferder’) ~ 'Feerder”,

i Gin% (" ")~ ",
municipality %in% c("Horten") ~ "Horten",
municipality %in% c("Kragero’) ~ "Kragero',
municipality %in% c(*Larvik') ~ 'Larvik",
municipality %in% c(*Notodden") ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ *Sandefjord’,
municipality %in% c("Skien') ~ *Skien",
municipality %in% c(*Tonsberg") ~ "Tonsberg',
municipality %in% c(* Askoy") ~ *Askoy”,
municipality %in% c(*Bjornafjorden’) ~ *Os og Fusa’,

munic
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group_by(mun

ality, variable) %>% summarise(val

municipality %in% c("Kinn') ~ "Flora og Vigsoy',

municipality %in% c("Sunnfjord’) ~ "Forde, Jolster, Gaular og Naustdal’,
municipality %in% c("Oygarden, Fiell og Sund) ~ "Oygarden, Fiell og Sund",
municipality %in% c(* Asker?) ~ "Asker",

municipality %in% c(*Askim') ~ *Askim',

municipality %in% c('Baerum') ~ "Baerum’,

municipality %in% c("Drammen’) ~ "Drammen’,

municipality %in% c("Eidsvoll') ~ "Eidsvoll’,

municipality %in% c("Fredrikstad’) ~ 'Fredrikstad”,

municipality %in% c("Frogn") ~ "Frogn',

municipality %in% c("Halden") ~ "Halden',

municipality %in% c("Kongsberg') ~ "Kongsberg',

municipality %in% c("Lier") ~ "Lier",

municipality %in% c(*Lorenskog og Skedsmo') ~ *Lorenskog og Skedsmo’,
municipality %in% e("Moss') ~ "Moss',

municipality %in% c("Nesodden®) ~ "Nesodden",

‘municipality %in% c('Nittedal’) ~ "Nittedal’,

municipality %in% c("Nordre Follo') ~ 'Ski og Oppegard”,

municipality %in% c('Ringerike') ~ "Ringerike’,

municipality %in% c("Raclingen') ~ "Reclingen’,

municipality %in% ('S

rpshorg') ~ "Sarpshorg”,
municipality %in% c(*Ullensaker") ~ "Ullensaker”,

municipality %in% c("Vestby") ~ "Vestby',

municipality %in% c(*As") ~ "As'

municipality %in% c(*Distriktene i Ostfold’) ~ 'Distriktene i Ostfold",
‘municipality %in% c("Distriktene i Akershus’) ~ *Distriktene i Akershus’,
municipality %in% c('Distriktene i Hedmark') ~ *Distriktene i Hedmark',
municipality %in% c("Distriktene i Oppland") ~ "Distriktene i Oppland’,
municipality %in% c("Distriktene i Buskerud’) ~ "Distriktene i Buskerud",
municipality %in% c(*Distriktene i Vestfold') ~ "Distriktene i Vestfold',
municipality %in% c(*Distriktene i Telemark’) ~ "Distriktene i Telemark'
municipality %in% c("Distriktene i Aust-Agder') ~ "Distriktene i Aust-Agder,
municipality %in% c('Distriktene i Vest-Agder") ~ "Distriktene i Vest-Agder",
municipality %in% c("Distriktene i Rogaland’) ~ "Distriktene i Rogaland",

municipality %in% c("Distriktene i Hordaland") ~ "Distriktene i Hordaland",

municipality %in% c('Distriktene i Sogn og Fjordane’) ~ "Distriktene i Sogn og Fjordane',
municipality %in% c("Distriktene i More og Romsdal") ~ "Distriktene i More og Romsdal’,
mumicipality %in% c("Distriktene i Nordland®) ~ "Distriktene i Nordland",

municipality %in% c('Distriktene i Troms") ~ "Distriktene i Troms',

municipality %in% c("Distriktene i Finnmark') ~ "Distriktene i Finnmark',

municipality %in% c(*Distriktene i Trondelag') ~ 'Distriktene i Trondelag’)) %>%

e=mean(value))

colnames(salestime_houses_region) <- c("variable"'date_start","value')

##H SRR AR AR
HHHHH R RS RS H A ##### Kvmpris boliger store kommuner

HRHRHRHHRA RS

KvPris <- read_excel("KvPris.xl;

KvPris <- KvPrisl-c(

202:260),]

colnames(KvPris) <- KvPris[1]

KvPris <- KvP)
names(KvPris)(1
KvPris[e(193:195),
KvPris <- KvPris

<

"type'))
0)] <- KvPris[e(187:189).¢(3:30)]

paste(c( municipali

(187:189).] # Removing harstad pre 2013
KvPris$municipality <- gsub(*["\\p{L}']+", ", KvPrisSmunicipality, perl

TRUE)

#KvPris[190,1] <- "Harstad"

KvPris ity <- nalocf(KvP

KvPris <- replace(KvPris, KvPris
KvPris <- replace(KvPris, KvPris

# Enebolig

na.m = F)

KvPrisEnebolig <- KvPris[seq(1, nrow(KvPris), 3), ]
KvPrisEncbolig <- KvPrisEncboligl.-2]

KvPrisEnebolig|, ¢(2:57)] <- sapply(KvPrisEncbolig], ¢(2:57)], as.numers

KvPrisEnebolig <- KvPrisEnebolig %>%
gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %%
as.data.frame() # melting with years as desiding variable

KvP ig <- KvPrisE icipality),

KvPrisEncholig <- KvPrisEncholig %>%

%in% c("Os ") ~ "Oslo",

ity = case_

Marnardal og Sogne’,

municipality %in% e("Trondheim') ~ *"Trondheim',
municipality %in% c("Bergen') ~ 'Bergen",
municipality %in% c("Stavanger") ~ "Stavanger,
municipality %in% c(" Arendal®) ~ *Arendal’,
municipality %in% c(*Grimstad", *Lillesand") ~ 'Grimstad og Lillesand",
municipality %in% c(*Haugesund’,'Karmoy') ~ 'Haugesund og Karmoy',
municipality %in% c("HA", "Klepp', "Time") ~ "Ha, Klepp og Time",
L Fiin%h e Kristiansand’) ~ “Kristi .
municipality %in% c("Lindesnes", "Mandal’, "Marnardal", *Sogne’) ~ "Lindesnes, Mandal,

municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c("Sola’, "Randaberg’) ~ "Sola og Randaberg’,

municipality %in% c(*Elverum’) ~ *Elverum’,

municipality %in% c(*Gjovik') ~ "Gjovik',
municipality %in% c(*Hamar") ~ "Hamar',

ity %in% c('K ) inger”,
ein% ('L ") ~ 'L .,
municipality %in% c(Ringsaker') ~ Ringsaker”,

municipality %in% c("Stange') ~ "Stange’,
municipality %in% c("Kristiansund’) ~ "Kristiansund",
municipality %in% c("Molde®) ~ "Molde',
municipality %in% c("Orkdal’, *Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer) ~ *Steinkjer’,
‘municipality %in% c('Stjordal’) ~ *Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund",
municipality %in% c("Alta) ~ "Alta’,
municipality %in% c("Boda) ~ "Bodo",

ipality %in% c(' )~ "
municipality %in% c("HarstadHarsttik’) ~ "Ha
‘municipality %in% c(*Narvik') ~ "Narvik’,
municipality %in% c("Rana’) ~
municipality %in% c("Tromso’
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ *Bamble’,

municipality %in% c("Tjome",'Notteroy"," Ferder"

~ "Faorder',



%in% (" ")~ ",
municipality %in% c(*Horten") ~ "Horten',
municipality %in% c('Kragero") ~ "Kragero',
municipality %in% c(*Larvik") ~ "Larvik’,
municipality %in% c(*Notodden®) ~ "Notodden",
municipality %in% c(*Porsgrunn") ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ *Sandefjord",
municipality %in% c("Skien") ~ *Skien",

‘municipality %in% c(*Tonsberg’) ~ "Tonsberg',
municipality %in% c(* Askoy") ~ *Askoy”,

municipality %in% c(*OsHordaland","Fusa’) ~ "Os og Fusa’,
municipality %in% c(*Flora','Vigsoy") ~ "Flora og Vagsoy',
municipality %in% c(Forde,"Jolster",'Gaular’,"Naustdal') ~ "Forde, Jolster, Gaular og

Naustdal',
pality %in% c(
municipality %in% c(* Asker’)

rgarden®

jell', "Sund") ~ *Oygarden, Fiell og Sund",

municipality %in% c(* Askim") ~ "Askim",

municipality %in% c(*'Barum") ~ "Baerum’,

municipality %in% c(*Drammen") ~ "Drammen’,

municipality %in% c(*Eidsvoll’) ~ *Eidsvoll’,

pality %in% c('Fredrikstad") ~ "Fredrikstad’,

municipality %in% c(*Frogn") ~ "Frogn",

municipality %in% c(Halden") ~ "Halden",

municipality %in% c("Kongsberg') ~ "Kongsberg',

municipality %in% c(*Lier') ~ "Lier’,

municipality %in% c(*Lorenskog, Skedsmo’) ~ 'Lorenskog og Skedsma’,

munic

municipality %in% c{*Moss") ~ "Moss',

municipality %in% c(*Nesodden") ~ "Nesodden’,
municipality %in% c(*Nittedal’) ~ "Nittedal’,

municipality %in% c("Ski','Oppegrd") ~ 'Ski og Oppegdrd",
"Ringerike",

Reelingen’,

municipality %in% e(*Ringerike’) ~

‘municipality %in% c(Relingen") ~

‘municipality %in% c(*Sarpsborg’) ~ "Sarpsborg’.

municipality %in% c(*Ullensaker’) ~ "Ullensaker",

municipality %in% c(*Vestby") ~ Vestby',

municipality %in% c('As") ~ "As",

municipality %in% c('Hvaler"," Aremark","Marker","Romskog’,
"Trogstad","Spydeberg”,"Hobol","Eidsberg’,"Skiptvet”,
"Rakkestad",'Réde’,"Rygge",'VilerOstfold") ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland”,"Sorum”,'Fet","Encbakk’,
"Gjerdrum',"NesAkershus',"Nannestad®,"Hurdal") ~ 'Distriktene i Akershus',

municipality %in% c('Loten", "NordOdal', "SerOdal", "Eidskog",
"Grue', "Asnes", "VilerHedmark", "Tr,
"Amot", "StorElvdal’, "Rendalen’, 'Engerdal’,
"Tolga®," Tynset,"Alvdal',"Folldal", 'OsHedmark") ~ "Distriktene i Hedmark",

municipality %in% c(*Dovre","Lesja’,"Skjak","Lom","Vaga',"NordFron',"Sel",
"SerFron","Ringebu","@yer","Gausdal","@streToten",
"VestreToten"," Jevnaker',"Lunner,"Gran","SondreLand",

orAurdal’,"Etnedal’,'Nord Aurdal®,

"VestreSlidre’,"OystreSlidre”,'Vang') ~ 'Distriktene i Oppland”,

municipality %in% c(*Hole®,"FIa","NesBuskerud",' Gol',"Hemsedal®,"AI" "Hol",
*Sigdal’,"Krodsherad", Modum',"OvreEiker",'NedreEiker',
*Royken","Hurum",'Flesberg’,"Rollag’,'NorcogUvdal") ~ 'Distriktene i
Buskerud',

municipality %in% c("Svelvik',"SandeVestfold","Re") ~ "Distriktene i Vestfold,

municipality %in% c("Siljan’,'Drangedal’, Nome',"BoTelemark","Sauherad”,"Tinn', Hjartdal’,
*Seljord",'Kviteseid",Nissedal’,"Fyresdal’, Tokke",'Vinje") ~ *Distriktene i
Telemark",

municipality %in% c("Risor",Gjerstad","Vegrshei’,"Tvedestrand”,'Froland",
*Birkenes","Amli",‘Tveland’,"EvjeogHornnes',Bygland",
*Valle','Bykle") ~ *Distriktene i Aust-Agder”,

municipality %in% c(*Farsund",'Flekkefjord",'Vennesla","Songdalen”,"Aseral,
*Audnedal’,"Lyngdal", Haegebostad’,"Kvinesdal","Sirdal") ~ "Distriktene i Vest-
Agder’,

municipality %in% c(*Eigersund","Sokndal*,"Lund","Bjerkreim",' Gjesdal,"Forsand",
"Strand',"Hjelmeland","Suldal","Sauda’,'Finnoy",'Rennesay .
ira’,'Vindafjord’) ~

"Kvitsoy","Bokn"," Tysver", riktene i Rogaland",

municipality %in% c("Etne’,"Sveio’,"Bomlo,"Stord",'Fitjar","Tysnes','Kvinnherad",
"Jondal',"Odda’,"Ullensvang","Eidfjord", Ulvik',"Granvin",
"Voss',"Kvam","Samnanger"," Austevoll’,"Vaksdal®,"Modalen",
*Osteroy”,"Meland",'Radoy",'Lindas”," Austrheim',"Fedje’,"Masfjorden”) ~

"Distriktene i Hordaland",

municipality %in% c(*Gulen',"Solund","Hyllestad","Hoyanger' ' Vik",'Balestrand",
"Leikanger','Sogndal'," Aurland’,'Laerdal," Ardal",' Luster'," Askvoll’,
"Fjaler’,"Bremanger',"Selje’,'Eid","Hornindal"," Gloppen", "Stryn") ~

"Distriktene i Sogn og Fjordane',

municipality %in%
¢(*Vanylven",'

¥ "' Ulstein®,'Hareid","Volda',
"Orsta’,"Orskog',"Norddal",'Stranda’,'Stordal", "
*Skodje’,"Sula,Giske","Haram","Vestnes","Rauma","Nesset",
"Midsund","Sandoy" ' Aukra’,"Fraena’ "Eide, Averoy," Gjemnes',
"Tingvoll’,"Sunndal’,"Surnadal’,'Halsa"'Smola’,' Aure’) ~ "Distriktene i More

Sykkylven',

og Romsdal’,

‘municipality %in%
¢("Bindal,"Somna’,"Bronnoy", ' Vega' " Vevelstad","HeroyNordland" " Alstahaug’,
"Leitfjord","Grane’,"Hattfjelldal’,' Donna’,"Nesna’,"Hemnes',
*Luray","Traena’,"Rodoy","Meloy",'Gildeskal","Beiarn','Saltdal’,

uskeFuossko',"Sorfold",'Steigen”, HamarayHbmer","DivtasvuodnaTysfjord", Lodingen",
"Tjeldsund’,"Evenes","Ballangen,"Rost", ' Vieroy","Flakstad",

"Vestvagoy','Vagan',"Hadsel","BoNordland","Oksnes","SortlandSuort",' Andoy","Moskenes') ~ "Distriktene i Nordland",

municipality %in% c('Kvefjord","Skénland’,"Thestad’," Gratangen",'LoabékLavangen",'Bardu",
*Salangen”,"Malsclv","Sorrcisa’,"Dyroy", Tranoy", Torsken”, Berg,

*Lenvik","Balsfjord", Karlsoy","Lyngen",'StorfiordO: On
*Skjervay",NordreisaRdisaRaisi’,"Kvirnangen®) ~ "Distriktene i Troms',

wono',"Géi KafjordK: o

municipality %in%
c('Vardo',"Vadso'," GuovdageaidnuKautokeino',"Loppa",'Hasvik','Kvalsund',"Masoy",

*Nordkapp',' PorsangerPorsinguPorsanki"," KrdsjohkaKarasjok”,'Lebesby",Gamvi
*Berlevi

* "DeatnnTana’, UnjargaNesseby","Bitsfjord","SorVaranger”) ~

"Distriktene i Finnmark',

municipality %in%
¢(*Namsos,"Hemne®,"Snillfjord" ' Hitra", Froya','Orland",' Agdenes’,'Bjugn’,
'Afjord ","Roan","! ","Oppdal”,"Rennebu’,"Meldal®,"Roros","Holtalen",
"MidtreGauldal’,'Skaun',"Kliebu',"Selbu’,"Tydal',

‘Meriker',"Frosta’,
lla","Fosnes',Flatanger"
Rindal") ~ "Distriktene

"Levanger",'Verdal,'Verran',"Namdalseid","SnfaseSnasa’ ' Lierne","RaarvihkeRoyr
*Namsskogan','Grong","Hoylandet","Over
"Vikna',"Neergy',"Leka',"Inder

"' Indre Fose

Trondelag)) %>%
group_by(municipality, variable) %>Y% summarise(value=mean(valuc))

# Smihus

cq(2, nrow(KvPris), 3), |
maahus]-2]
KvPrisSmaahus|, ¢(2:57)] <- sapply(KvPrisSmaahus[, ¢(2:57)], as.numeric)
KvPrisSmaahus <- KvPrisSmaahus %>%
gather(variable, value, - municipality) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
KvPris < KvPri [order(KvP icipality) ]

KvPrisSmaahus <- KvPrisSmaahus %>%
i = case. icipality %in

(0 ') ~ "Oslo",

municipality %in% c("Trondheim’) ~ *Trondheim',

municipality %in% c("Bergen") ~ "Bergen’,

municipality %in% c("Stavanger") ~ "Stavanger,

municipality %in% c("Arendal’) ~ Arendal’,

municipality %in% c(*Grimstad, "Lillesand) ~ "Grimstad og Lillesand”,
municipality %in% c("Haugesund","Karmoy") ~ "Haugesund og Karmoy',

‘municipality %in% c("Ha", "Klepp', "Time") ~ "Ha, Klepp og Time',
municipality %in% c("Kristiansand") ~ *Kristiansand’,

municipality %in% c('Lindesnes", "Mandal", "Marnardal', "Segne") ~ 'Lindesnes, Mandal,

Marnardal og Sogne’,

municipality %in% c("Sandnes") ~ "Sandnes',
municipality %in% c("Sola’, "Randaberg”) ~ "Sola og Randaberg”,
municipality %in% c("Elverum’) ~ *Elverum’,
municipality %in% c('Gjovik') ~ "Gjovik',
municipality %in% c('Hamar") ~
%ein% c("
ein% ('Ll
‘municipality %in% c("Ringsaker') ~ "Ringsaker",
municipality %in% c("Stange") ~ "Stange’,
ity %in% c("K ") ~ "Kristiansund',

municipality %in% c(*Molde) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund’) ~ *Alesund’,
municipality %in% (" Alta") ~ "Alta’,
municipality %in% c('Bodo

ipality %in% c(" fest”) ~ ' "
municipality %in% c("HarstadHarsttdk") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik’,
municipality %in% c("Rana’) ~ "Rana’
municipality %in% c("Tromso")
municipality %in% c("Vefsn') ~
municipality %in% c("Bamble) ~ 'Bamble’,
municipality %in% c("Tjome",'Notteroy",'Feerder') ~ 'Feerder”,

ipality %in% c(" - n
¢('Horten") ~ "Horten",
municipality %in% c("Kragero) ~ "Kragero®,

municipality %in?

municipality %in% c("Larvik') ~ "Larvik',
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ "Sandefjord",
c("Skien") ~ "Skien',
municipality %in% c("Tonsberg") ~ "Tonsberg”,

municipality %in?

municipality %in% c(* Askoy") ~ "Askoy”,

municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,

municipality %in% c("Flora’,"Vagsoy") ~ "Flora og Vagsoy',

municipality %in% e('Forde',"Jolster, Gaular",'Naustdal*) ~ 'Forde, Jolster, Gaular og
Naustdal",

municipality %in% c("Qygarden’, "Fjell’, 'Sund") ~ "Oygarden, Fiell og Sund’,

municipality %in% c(" Asker") ~ "Asker",

municipality %in% c(* Askim’) ~ *Askim",

municipality %in% e("Bwerum') ~ 'Beerum”,

municipality %in% (" Dramme:

municipality %in% c("Eidsvoll") ~ "Eidsvoll",

municipality %in% c("Fredrikstad’) ~ "Fredrikstad",

municipality %in% c("Frogn') ~ Frogn',

municipality %in% c("Halden') ~ "Halden',

municipality %in% c(*Kongsberg') ~ "Kongsberg’,

municipality %in% c('Lier') ~ "Lier",

~ "Drammen’,

municipality %in% c(*Lorenskog", "Skedsmo’) ~ "Lorenskog og Skedsmo,
municipality %in% c("Moss') ~ "Moss",

municipality %in% c("Nesodden’) ~ *Nesodden',

municipality %in% c(*Nittedal') ~ "Nittedal",

municipality %in% c("Ski

"Oppegird") ~ "Ski og Oppegird’,
municipality %in% c('Ringerike’) ~ "Ringerike’,
municipality %in% c("Relingen”) ~ "Reelingen’,

municipality %in% c("Sarpsborg”) ~ "Sarpsborg’,
municipality %in% c(* Ullensaker') ~ "Ullensaker’,

(' Vesthy") ~ "Vestby',

municipality %in% c("As

municipality %in’

municipality %in% c("Hvaler"," Aremark’,"Marker",'Romskog",
"Trogstad",'Spydeberg’,"Hobol,"Eidsberg’,"Skiptvet”,
"Rakkestad”,'Rade’,"Rygge",'VilerOstfold’) ~ "Distriktene i Ostfold",

municipality %in% (" AurskogHgland","Sgrum","Fet", Enebalk",
"Gjerdrum”,"NesAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus",

municipality %in% c('Loten", "NordOdal’, *SorOdal’, *Eidskog',
*Grue', 'Asnes', "VilerHedmark', "Trysil",
*Amot”, 'StorElvdal', "Rendalen’, "Engerdal’,
"Tolga',"Tynset"," Alvdal’, "Folldal’, *OsHedmark") ~ *Distriktene i Hedmark',

&9



municipality %in% c('Dovre’,"Lesja’ "Skjak","Lom",'Vaga",'NordFron","Sel",
*SorFron’,"Ringebu','@yer",'Gausdal’, OstreToten",
*VestreToten","Jevnaker','Lunner’,'Gran',"SondreLand",
"NordreLand","'SorAurdal',"Etnedal","Nord Aurdal",
"VestreSlidre’,"OystreSlidre’,Vang’) ~ "Distriktene i Oppland’,

municipality %in% c("Hole",'FIa","NesBuskerud®," Gol","Hemsedal"," AI","Hol",
"Sigdal","Krodsherad","Modum","@vreEiker",'NedreEiker',
"Royken","Hurum'","Flesberg',"Rollag’,'NoreogUvdal") ~ "Distriktene i
Buskerud",

municipality %in% c('Svelvik',"'SandeVestfold',"Re") ~ "Distriktene i Vestfold®,

municipality %in% c(*Siljan"," Drangedal’,'Nome",' BoTelemark
*Seljord","Kvites al',"Fyresdal’, Tokke','Vi

auherad”," Tinn", Hjartdal’,
)~ "Di

iktene i

Telemark',

municipality %in% c("Risor",Gjerstad","Vegarshei’,"Tvedestrand”, ' Froland",
"Birkenes”," Amli","Iveland","EvjeogHornnes',' Bygland',
"Valle","Bykle") ~ "Distriktene i Aust-Agder",

municipality %in% c(*Farsund’,"Flekkefjord","Vennesla’,"Songdalen"," Aseral,
*Audnedal’,"Lyngdal’, Haegebostad’,"Kvinesdal","Sirdal’) ~ "Distriktene i Vest-
Agder’,

municipality %in% c(*Eigersund","Sokndal
*Strand","Hjelmeland","Suldal’,"Sauda’,'Finnoy","Rennesoy”",
"Kvitsoy',"Bokn",'Tysver”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

Lund","Bjerkreim’, Gjesdal’,"Forsand",

municipality %in% c(*Etne’,"Sveio’,'Bomlo',"Stord",Fitjar",'Tysnes',"Kvinnherad",
*Jondal’,'Odda’,'Ullensvang",'Eidfjord”,'Ulvik','Granvin',
"Voss' "Kvam'","Samnanger"," Austevoll’,' Vaksdal’,"Modalen",
"Osteroy”,"Meland",Radoy",

Lindés"," Austrheim’,'Fedje’,"Masfjorden") ~

"Distriktene i Hordaland",

municipality %in% c("Gulen',"Solund","Hyllestad","Hoyanger","Vik","Balestrand",
Sogndal’," Awrland",'Laerdal," Ardal”, Luster","Askvoll',
"Fjaler”,'Bremanger",'Selje","Eid","Hornindal",' Gloppen’, "Stryn") ~

"Leikanger

*Distriktene i Sogn og Fjordane”,

ipality %in%%
o Vanylven"," " " "Ulstein®,"Hareid","Volda’,
"Orsta’,"Orskog'","Norddal","Stranda","Stordal’,"Sykkylven",
"Skodje","Sula’,"Giske","Haram',"Vestnes","Rauma',"Nesset",

"Midsund","Sandoy" ' Aukra’,"Fraena’,"Eide, Averoy, Gjemnes',
"Tingvoll’,"Sunndal’,'Surnadal’,'Halsa",'Smola”,' Aure’) ~ "Distriktene i More
og Romsdal’,

municipality %in%
¢("Bindal,'Somna’,"Bronnoy",'Vega' " Vevelstad",HeroyNordland","Alstahaug’,
"Leirfjord",' Grane","Hattfjelldal’," Donna’,"Nesna",' Hemnes',
"Lurgy"."Trzena','Roday","Meloy",' Gildeskél',"Beiarn®,"Saltdal",

"FauskeFuossko®,"Sorfold","Steigen","HamarayHébmer"," DivtasvuodnaTysfjord","Lodingen",
"Tjeldsund',"Evenes',"Ballangen","Rost"," Veeroy","Flakstad®,

"Vestvigoy",' Vigan',"Hadsel','BoNordland’,'Oksnes","SortlandSuorta”,' Andoy","Moskenes') ~ *Distriktene i Nordland”,

municipality %in% c{*Kviefjord",'Skénland, Thestad",'Gratangen",LoabikLavangen®, Bardu',
*Salangen”,"Malselv","Sorreisa",Dyroy","Tranoy", Torsken’,'Berg’,

*Lenvik’,"Balsfjord","Karlsoy","Lyngen','StorfjordO: Omasvuiono','GéivuotnaKafjordK. .
aRai

'Kvienangen") ~ "Distriktene i Troms',

*Skjervoy",'NordreisaR

municipality %in%
<(*Vardo','Vadso'," GuovdageaidnuKautokeino',"Loppa’,'Hasvik',"Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé anki","Kirésj arasjok’,"Lebesby",' Gamvik',

"Berlevig'," DeatnuTana’ . UnjérgaNesseby" " Bitsfjord" 'SorVaranger") ~

"Distriktene i Finnmark’,

municipalit
¢(*Namsos","Hemne' ,"Snillfjord", Hitr rland”, ' Agdenes”,'Bjugn',
*Afjord","Roan’,"Osen",'Oppdal’,Rennebu’,"Meldal"," Roros","Holtile

"MidtreGauldal’,"Skaun","Klabu®,"Selbu’," Tydal","Meraker","Frosta",

"Levanger","Verdal',"Verran',"Namdalscid","SniascSnisa’ "Lierne"," RaarvihkeRoyrvik',
amsskogan','Grong',"Hoylandet”,'Overhalla’,'Fosnes' " Flatanger",

"Vikna',"Newroy","Leka','Indersy”, "Indre Fosen','Rindal’) ~ "Distriktene i

Trondelag’)) %>%
group._by(municipality, variable) %>% i aluc))

# Blokk
KvPrisBlokk <- KvPrisfseq(3, nrow(KvPris), 3), ]
KvPrisBlokk <- KvPrisBlokk[-2]
KvPrisBlokk[, ¢(2:57)] <- sapply (KvPrisBlokk[, ¢(2:57)], asmumeric)
KvPrisBlokk <- KvPrisBlokk %>%
gather(variable, value, -* municipality*) %>%
factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

mutate(variab

KvPrisBlokk <- KvP P ity).]

KvPrisBlokk <- KvPrisBlokk %>%
a icipality = vher icipality %in%% ¢(*O; ~"0slo,
municipality %in% c(*Trondheim") ~ "Trondheim’",
municipality %in% c("Bergen®) ~ 'Bergen',
municipality %in% c("Stavanger') ~ 'Stavanger',
municipality %in% c(* Arendal’) ~ *Arendal’,
. "Lillesand’) ~ *Grimstad og Lillosand",
municipality %in% c(Haugesund’

municipality %in% c(* Grimsta

"Karmoy") ~ "Haugesund og Karmoy",
municipality %in% c("H&', "Klepp', "Time") ~ "H&, Klepp og Time',
i Yin% ('K ") ~ "Kristiansand",

municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

Marnardal og Sogne’,

municipality %in% c(*Sandnes') ~ "Sandnes",
municipality %in% c("Sola", "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elvernm") ~ "Elverum’,
municipality %in% c(* Gjovik') ~ "Gjovik',
municipality %in% c('Hamar*) ~ "Hamar",
icipality %in%% c('K ") ~ "Kongsvinger',
ity %in% c('Lil ")~ L ’

Naustdal’,

Buskerud",

Telemark",

Agder',

municipality %in% c("Ringsaker’) ~ "Ringsaker",
municipality %in% c("Stange") ~ "Stange’
ity %in% cf "Kri ") ~ "Kristi '

municipality %in% c(*Molde") ~ "Molde",
municipality %in% c(*Orkdal’, *Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund’,
municipality %in% (" Alta") ~ "Alta’,
municipality %in% c('Bodg") ~ "Bodg",

i %ein% c(" ")~ ’,
municipality %in% c("HarstadHarsttak") ~ "Harstad",
municipality %in% c("Narvik') ~ "Nar
municipality %in% c('Rana’) ~ Rana’,
municipality %in% c(*Tromso"

~ "Tromsg",

municipality %in% c("Vefsn') ~ "Vefsn',
‘municipality %in% c('Bamble’) ~ "Bamble’,
municipality %in% c("Tjome","Notteroy","Feerder') ~ "Faerder”,
ipality %in% c(' ")~
municipality %in% c("Horten") ~ *Horten",
municipality %in% c("Kragera") ~ "Kragero',
municipality %in% c("Larvik) ~ "Larvik’,
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ *Porsgrunn’,
¢(*Sandefjord") ~ "Sandefjord",
‘municipality %in% c(*Skien") ~ "Skien',

municipality %ing

municipality %in% c("Tonsberg") ~ "Tonsberg",
municipality %in% c(* Askoy") ~ "Askoy"
municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c("Flora’,'Vigsoy") ~ "Flora og Vigsoy',
municipality %in% c("Forde","Jolster",'Gaular",Naustdal*) ~ *Forde, Jolster, Gaular og

municipality %in% c(*Oygarden, "Fjell’, "Sund") ~ 'Oygarden, Fiell og Sund",
municipality %in% c(" Asker") ~ "Asker",

municipality %in% c(* Askim’) ~ *Askim",

municipality %in% c('Berum') ~ *Baerum’,

municipality %in% c("Drammen’) ~ "Drammen",

municipality %in% c(*Eidsvoll') ~ "Eidsvoll’,
municipality %in% c("Fredrikstad’) ~ "Fredrikstad",
municipality %in% c("Frogn') ~ "Frogn',
municipality %in% c(*Halden") ~ *Halden",
municipality %in% c("Kongsberg") ~ "Kongsber

municipality %in% c('Lier") ~ "Lier",

municipality %in% c("Lorenskog', "Skedsmo’) ~ 'Lorenskog og Skedsmo’,

municipality %in% c("Moss") ~ "Moss",

municipality %in% c("Nesodden®) ~ "Nesodden",

municipality %in% c('Nittedal') ~ *Nittedal’,

municipality %in% c("Ski’,"Oppe

‘municipality %in% c('Ringerike") ~ "Ringerike,

municipality %in% c("Raelingen”) ~ "Reelingen

municipality %in% c("Sarpsborg”) ~ "Sarpsborg’,

% c("Ullensaker") ~ "Ullensaker,

municipality %in% c("Vestby') ~ "Vestby",

municipality %in% c("As") ~ "As",

municipality %in% c("Hvaler'," Aremark’,"Marker”,"Romskog",
"Trogstad",'Spydeberg’,"Hobol",'Bidsberg",'Skiptvet',
*Rakkestad”,'Ride’,"Rygge"," VilerOstfold’) ~ 'Distriktene i Ostfold",

rd") ~ "Ski og Oppegird’,

municipality %in’

municipality %in% c("AurskogHpland","Sorum’,"Fet ", Enebakk’,
"Gjerdrum","NesAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus',

municipality %in% c('Loten’, "NordOdal’, *SorOdal’, *Eidskog',
*Grue', *Asnes', "ValerHedmark', "Trysil',
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga","Tynset"," Alvdal’,"Folldal’, "OsHedmark') ~ "Distriktene i Hedmark',

municipality %in% c(*Dovre’,"Lesja’,"Skjk',"Lom"."
*SorFron’,"Ringebu’,'Oyer’,'Gausdal
"VestreToten',"Jevnaker",'Lunner", Gran","SondreLand",
"NordreLand","Sor Aurdal’,"Etnedal","Nord Aurdal’,
"VestreSlidre","OystreSlidre",'Vang') ~ "Distriktene i Oppland”,

4", 'NordFron','Sel",
streToten',

municipality %in% c("Hole',"FIa","NesBuskerud","Gol","Hemsedal”,"Al" "Hol,
*Sigdal','Krodsherad',"Modum",' OvreEiker",NedreEiker".
*Royken","Hurum'",'Flesberg",'Rollag",'NorcogUvdal')

*Distriktene i

municipality %in% c("Svelvik',"SandeVestfold","Re’) ~ "Distriktene i Vestfold",

municipality %in% c("Siljan’,"Drangedal’,"Nome',"BoTelemark","Sauherad"," Tinn","Hjartdal",
“Seljord","Kviteseid","Nissedal","Fyresdal," Tokke","Vinje") ~ "Distriktene i

Tvedestrand”,'Froland”,
'Tveland”,"EvjeogHornnes','Bygland”,
*Valle',"Bykle') ~ "Distriktene i Aust-Agder",

municipality %in% c('Risor’. Gjerstad", Vegarshei',
*Birkenes'," Aml

municipality %in% c("Farsund","Flekkefjord","Vennesla',"Songdalen" " Aseral,
*Audnedal’,'Lyngdal,Hegebostad","Kvinesdal’,"Sirdal") ~ "Distriktene i Vest-

municipality %in% c(*Eigersund",'Sokndal”,"Lund","Bjerkreim’",'Gjesdal’,"Forsand",
*Strand”,Hjelmeland",'Suldal’,"Sauda","Finnoy","Rennesoy",
*Kvitsoy","Bokn',"Tysvaer",'Utsira",'Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c("Etne","S "."Bomlo',"Stord","F *,"Tysnes’
"Jondal","Odda","Ullensvang’","Eidfjord","Ulvik",' Granvin",
"Voss',"Kvam","Samnanger"," Austevoll,' Vaksdal", Modalen',
*Osteroy”,"Meland',"Radoy”,'Lindés', Austrheim","Fedje", Masfjorden’) ~

“Kvinnherad”,

'Distriktene i Hordaland",

‘municipality %in% c(*Gulen","Solund","Hyllestad","Hoyanger",'Vik','Balestrand",
"Leikanger","Sogndal'," Aurland”,'Lawrdal," Ardal’,"Luster"," Askvoll”,

"Fjaler”,"Bremanger”,"Selje’,'Eid","Hornindal","Gloppen", "Stryn") ~

"Distriktene i Sogn og Fiordane’,

o(*Vanylven","San

og Romsdal’,
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municipality %in%

","Hero; ","Ulstein®,"Hareid","Volda",
"Orsta’,'Orskog","Norddal’,"Stranda’,"Stordal","Sykkylven®,
*Skodje","Sula"," Giske","Haram"," Vestnes',"Rauma’,"Nesset",

ena’,"Eide’," Averoy, Gjemnes',
"Tingvoll","Sunndal","Surnadal”,"Halsa',"Smola","' Aure") ~ 'Distriktene i More



municipality %in%
<(*Bindal',"Somna’,'Bronnoy'," Vega',"Vevelstad","HeroyNordland"," Alstahaug',
*Leirfjord"," Grane","Hattfjelldal’,' Donna’,'Nesna®,'Hemnes',
*Lurgy”,"Treena’, Rodoy”," Meloy", Gildeskal’,"Beiarn®,'Saltdal’,

"FauskeFuossko®,"Sorfold","Steigen","HamargyHébmer"," DivtasvuodnaTysfjord",'Lodingen",
"Tjeldsund',"Evenes","Ballangen',"Rost"," Veeroy","Flakstad®,

"Vestvigoy',"Vagan',"Hadsel", BoNordland",'Oksnes","SortlandSuorta’, Andoy","Moskenes") ~ *Distriktene i Nordland",

municipality %in% c("Kviefjord","Skénland",'Thestad",'Gratangen,"LoabdkLavangen’,"Bardu’,
*Salangen’,"Malselv","Sorreisa",'Dyroy","Tranoy", Torsken’,'Berg’,

*Lenvik','Balsfjord","Karlsoy"," Lyngen","StorfjordO dmasvuono’,' GivuotnaKafjordK: J
*Skjervoy","NordreisaRaisaRa

Troms',

*,"Kvienangen') ~ "Distriktens

municipality %in%
<("Vardo', Vadso'," GuovdageaidnuKautokeino',"Loppa’,'Hasvik',"Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé sanki® "Kards
"Berley

sjok’,"Lebeshy" . Gamvik',

"' DeatnuTana", UnjérgaNesseby"," Batsfjord",

"Distriktene | Finnmark’,

municipality %in%
Snillfjord",Hitra",'Froya',Orland",' Agdenes”,'Bjugn',
*Afjord","Roan’,"Osen",Oppdal’,"Rennebu","Meldal’,"Roros","Holtlen’,
"MidtreGauldal’,"Skaun’,"Klaebu',"Selbu’,"Tydal’,"Merdker", Frosta’,

¢(*Namsos","Hemne

*Levanger’,'Verdal®,'Verran®,'Namdalseid’,"SndaseSniisa’,'Lierne,'RaarvibkeRoyrvik',

"Namsskogan','Grong”,'Hoylandet"," Overhalla','Fosnes','Flatanger",
"Vikna",'Naeroy",'Leka,'Inderay”,'Indre Fosen',"Rindal') ~ *Distriktene i Naustdal’,
Trondelag")) %>%
group_by(municipality, variable) %>% alue))

### Household Income after tax and number of houses ###
# SSB scrape

wrl <- "http://data.ssb.no/api/v0/dataset /49678 jsonlang=no"
results <- fromJSONstat (url)

SSBtabled9678 <- results[[1]]

# Systemating the data

SSBtable49678Sregion <- gsub(*[\\p{L}']+", "', SSBtable49678Sregion, perl = TRUE)

# Household Income after tax
Hine <- SSBtabled9678 %>%
filter(] i pe %in% c("Alle i ") %>%
filter(statistikkvariabel %in% c(*Inntekt etter skatt, median (kr)"))
Hine <- Hinc-¢(2.4)]
colnames(Hine) <- ¢(*municipality","year,"house_inc_a_tax')
Hine <- spread(Hinc, y _tax)
okningHine <- 1.050

ear, house_ing

#Hine[is.na(Hinc)] <- 0

Hinc[133,2] <- 320000 #harstad ér 1

Hine[133.3] <- Hinc[133.2]*okningHinc
Hinc[133,4] <- Hine[133,3]*okningHinc
Hinc[133,5] <- Hine[133 4]*okningHinc
Hine[133,6] <- Hine[133,5]*okningHinc
Hinc[133,7] <- Hine[133,6]*okningHinc
Hinc[133.8] <- Hine[133,7]*okningHinc

Hine[160,2] <- 335000 #inderay ir 1

Hinc[160,3] <- Hine[160,2]fokningHinc
Hinc[160,4] <- Hine[160,3]*okningHinc
Hinc[160,5] <- Hine[160,4]*okningHinc
Hinc[160,6] <- Hine[160,5]*okningHinc
Hine[160,7] <- Hine[160,6]*okningHinc

Hinc[174,2] <- 330000 #Kristiansund ér 1
Hinc[174,3] <- Hine[174,2]*okningHinc Buskerud”,

okningHine <- 1.025

2017 *okningHine
018" *okningHinc
Hine <- Hine %>% Telemark’,
gather(variable, value, -* municipality) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

Hine <- Hinclorder(Hinc$municipality).]

Hine$value <- nalocf(Hinc$value, na.rm = F)
Agder',
#h <- as.data.frame(unique(HincSmunicipality))

#h2 <- as.dat ime_houses_regi icipality))

Hine <- Hine %>%

= vher ity Yin% c(*O ~0slo",
municipality %in% c(*Trondheim") ~ "Trondheim’",

municipality %in% c('Bergen') ~ "Bergen’,

municipality %in% c("Stavanger") ~ "Stavanger',

municipality %in% c(* Arendal’) ~ "Arendal’,

. "Lillesand’) ~ *Grimstad og Lillosand”,
municipality %in% c(Haugesund’

municipality %in% c(* Grimsta

"Karmoy") ~ "Haugesund og Karmoy",
municipality %in% c("H&', "Klepp', "Time") ~ "H&, Klepp og Time',
i Yin% ('K ") ~ "Kristiansand’,

municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

Marnardal og Sogne’,

municipality %in% c(*Sandnes') ~ "Sandnes",
municipality %in% c("Sola", "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elvernm") ~ "Elverum’,
municipality %in% c(* Gjovik') ~ "Gjovik',
municipality %in% c('Hamar*) ~ "Hamar",
¥ Y%in% c('K ") ~ "Kongsvinger',
ity %in% c('Lil ")~ L ’

og Romsdal’,
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municipality %in% c("Ringsaker’) ~ "Ringsaker",
municipality %in% c("Stange") ~ "Stange’
ity %in% cf "Kri ") ~ "Kristi '

municipality %in% c(*Molde") ~ "Molde",
municipality %in% c(*Orkdal’, *Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund’,
municipality %in% (" Alta") ~ "Alta’,
municipality %in% c('Bodg") ~ "Bodg",

i %ein% c(" ")~ ’,
municipality %in% c("HarstadHarsttak") ~ "Harstad",
municipality %in% c("Narvik') ~ "Nar
municipality %in% c('Rana’) ~ Rana’,
municipality %in% c(*Tromso"

~ "Tromsg",

municipality %in% c("Vefsn') ~ "Vefsn',
‘municipality %in% c('Bamble’) ~ "Bamble’,
municipality %in% c("Tjome","Notteroy","Feerder') ~ "Faerder”,
ipality %in% c(' ")~
municipality %in% c("Horten") ~ *Horten",
municipality %in% c("Kragera") ~ "Kragero',
municipality %in% c("Larvik) ~ "Larvik’,
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ *Porsgrunn’,
¢(*Sandefjord") ~ "Sandefjord",
‘municipality %in% c(*Skien") ~ "Skien',

municipality %ing

municipality %in% c("Tonsberg") ~ "Tonsberg",
municipality %in% c(* Askoy") ~ "Askoy"
municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c("Flora’,'Vigsoy") ~ "Flora og Vigsoy',
municipality %in% c("Forde","Jolster",'Gaular",Naustdal*) ~ *Forde, Jolster, Gaular og

municipality %in% c(*Oygarden’, "Fjell’, "Sund") ~ 'Oygarden, Fiell og Sund",
municipality %in% c(" Asker") ~ "Asker",

municipality %in% c(* Askim’) ~ *Askim",

municipality %in% c('Berum') ~ *Barum’,

municipality %in% c("Drammen’) ~ "Drammen",

municipality %in% c(*Eidsvoll') ~ "Eidsvoll’,
municipality %in% c('Fredrikstad’) ~ "Fredrikstad",
municipality %in% c("Frogn') ~ "Frogn',
municipality %in% c(*Halden") ~ *Halden",
municipality %in% c("Kongsber

) ~ "Kongsber

municipality %in% c('Lier") ~ "Lier",

municipality %in% c("Lorenskog', "Skedsmo’) ~ 'Lorenskog og Skedsmo’,

municipality %in% c("Moss") ~ "Moss",

municipality %in% c("Nesodden®) ~ *Nesodden",

municipality %in% c('Nittedal') ~ *Nittedal’,

municipality %in% c("Ski’,"Oppe

‘municipality %in% c('Ringerike") ~ "Ringerike,

municipality %in% c("Raelingen”) ~ "Reelingen

municipality %in% c("Sarpsborg”) ~ "Sarpsborg’,

% c("Ullensaker") ~ "Ullensaker,

municipality %in% c("Vestby') ~ "Vestby",

municipality %in% c("As") ~ "As",

municipality %in% c("Hvaler'," Aremark’,"Marker”,Romskog",
"Trogstad",'Spydeberg’,"Hobol",'Bidsberg",'Skiptvet',
*Rakkestad”,'Ride’,"Rygge"," VilerOstfold’) ~ 'Distriktene i Ostfold",

rd") ~ "Ski og Oppegird’,

municipality %in’

municipality %in% c("AurskogHpland","Sorum","Fet ", Enebakk’,
"Gjerdrum","NesAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus',

municipality %in% c('Loten", "NordOdal’, *SorOdal’, *Eidskog',
*Grue', *Asnes, "ValerHedmark', "Trysil',
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga","Tynset"," Alvdal’,"Folldal’, "OsHedmark') ~ "Distriktene i Hedmark',

municipality %in% c(*Dovre’,"Lesja’,"Skjk',"Lom"."
*SorFron’,"Ringebu’,'Oyer’,'Gausdal
"VestreToten',"Jevnaker",'Lunner", Gran","SondreLand",
"NordreLand","Sor Aurdal’,"Etnedal","Nord Aurdal’,
"VestreSlidre",'OystreSlidre",'Vang') ~ "Distriktene i Oppland”,

4", 'NordFron','Sel",
streToten',

municipality %in% c("Hole',"FIa","NesBuskerud","Gol","Hemsedal","Al" "Hol,
*Sigdal','Krodsherad',"Modum",' OvreEiker","NedreEiker".
*Royken","Hurum'",'Flesberg",'Rollag",'NorcogUvdal')

*Distriktene i

municipality %in% c("Svelvik',"SandeVestfold","Re’) ~ "Distriktene i Vestfold",

municipality %in% c("Siljan’,"Drangedal’,"Nome',"BoTelemark","Sauherad"," Tinn","Hjartdal",
“Seljord","Kviteseid","Nissedal","Fyresdal," Tokke","Vinje") ~ "Distriktene i

Tvedestrand”,'Froland”,
'Tveland”,"EvjeogHornnes','Bygland”,
*Valle',"Bykle') ~ "Distriktene i Aust-Agder",

municipality %in% c('Risor’. Gjerstad", Vegarshei',
*Birkenes'," Aml

municipality %in% c("Farsund","Flekkefjord","Vennesla',"Songdalen" " Aseral,
*Audnedal’,'Lyngdal,Hegebostad","Kvinesdal’,"Sirdal") ~ "Distriktene i Vest-

municipality %in% c(*Eigersund",'Sokndal”,"Lund","Bjerkreim’",'Gjesdal’,"Forsand",
*Strand”,Hjelmeland",'Suldal’,"Sauda","Finnoy","Rennesoy",
*Kvitsoy","Bokn',"Tysvaer",'Utsira",'Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c(*Etne’,"Sveio’,"Bomlo'"Stord","Fitjar'," Tysnes",'Kvinnherad",
*Jondal’,'Odda’,"Ullensvang',"Eidfjord","Ulvik",' Granvin’,
"Voss',"Kvam","Samnanger"," Austevoll,' Vaksdal", Modalen',
*Osteroy”,"Meland',"Radoy”,'Lindés', Austrheim","Fedje", Masfjorden’) ~

'Distriktene i Hordaland",

‘municipality %in% ¢(*Gulen","Solund","Hyllestad","Hoyanger",'Vik','Balestrand",
"Leikanger","Sogndal'," Aurland”,'Lardal," Ardal’,"Luster"," Askvoll”,

"Fjaler”,"Bremanger”,"Selje’,'Eid","Hornindal,"Gloppen", "Stryn") ~

"Distriktene i Sogn og Fiordane’,

municipality %in%

o("Vanylven',”

","Hero; ","Ulstein',"Hareid","Volda®,
"Orsta’,'Orskog","Norddal’,"Stranda’,"Stordal","Sykkylven®,
*Skodje","Sula","Giske","Haram"," Vestnes',"Rauma’,"Nesset",

ena’,"Eide’," Averoy, Gjemnes',
"Tingvoll",'Sunndal","Surnadal”,"Halsa',"Smola",' Aure') ~ 'Distriktene i More



municipality %in%
<(*Bindal',"Somna’,'Bronnoy'," Vega',"Vevelstad","HeroyNordland"," Alstahaug',
*Leirfjord"," Grane","Hattfjelldal’,' Donna’,'Nesna®,'Hemnes',
*Lurgy”,"Treena’, Rodoy”," Meloy", Gildeskal’,"Beiarn®,'Saltdal’,

"FauskeFuossko®,"Sorfold","Steigen","HamargyHébmer"," DivtasvuodnaTysfjord",'Lodingen",
"Tjeldsund',"Evenes","Ballangen',"Rost"," Veeroy","Flakstad®,

"Vestvagoy',"Vagan',"Hadsel", BoNordland",'Oksnes","SortlandSuorta’," Andoy","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kvaefjord”,"Skénland",'Thestad",'Gratangen’,"LoabdkLavangen’,"Bardu',

*Salangen’,"Malselv",'Sorreisa",'Dyroy","Tranoy", Torsken®,'Berg’,

*Lenvik','Balsfjord","Karlsoy"," Lyngen',"StorfjordO dmasvuono’,' GivuotnaKafjordK: J
*Skjervay","NordreisaRéisaRa

" 'Kvienangen') ~ "Distriktene i Troms',

municipality %in%
<("Vardo', Vadso'," GuovdageaidnuKautokeino',"Loppa’,'Hasvik',"Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé sanki® "Kards
"Berley

sjok’,"Lebeshy", Gamvik",

"' DeatnuTana","UnjérgaNesseby"," Batsfjord",

"Distriktene | Finnmark’,

municipality %in%

¢(*Namsos","Hemne',"Snillfjord",Hitra',"Froya’,'Orland"," Agdenes",'Bjugn',
*Afjord","Roan’,"Osen","Oppdal’,"Rennebu’,"Meldal’,"Roros","Holtilen",
"MidtreGauldal’,"Skaun','Klaebu',"Selbu’," Tydal","Meraker", Frosta’,

*Levanger’,'Verdal®,'Verran®,'Namdalseid’,"SndaseSniisa’,'Lierne,'RaarvibkeRoyrvik',
"Namsskogan",'Grong","Hoylandet",Overhalla",'Fosnes',"Flatanger",
"Vikna",'Neeroy",'Leka’,"Indergy”,"Indre Fosen',"Rindal") ~ "Distriktene i

Trondelag’)) %>%
group. by(

. variable) %>% aluc))

Hine <- na.omit(Hine) # kommunene som ble overfladisk

### Numbers of households pr Municipality ###
NumHousehold <- SSBtable49678 %%
filter(husholdningstype %in% c("Alle husholdninger")) %%
filter(statistikkvariabel %in% c(*Antall husholdninger*))
NumHousehold <- NumHousehold]-c(2,4)]
colnames(NumHouschold) <- ¢(*municipality" "year","houses_per_munic')
NumHousehold <- spread(NumHouschold, year, houses_per_munic)

okningHine <- 1.025

#Hine[is.na(Hinc)] <- 0
#10071%0.9

NumHousehold[133.2] <- 9060 #harstad ar 1

h 133,3] <- 133,2)
h 1334] <- 133,3)
133,5) <- 133,4]

33,6 <- NumHous 133,5]

3,7 <- NumHous [133,6]

[133,8] <- 133,7)

NumHousehold[160,.2] <- 2500 #inderoy ar 1
[160,3) <- NumHous
[160,4] <- NumH

[160,5] <-
N 160,6] <-
[160,7] <
[174,2] <- 9900 #Kristi arl
[1743] <- 174.2]
okningNumHouschold <- 1.011
22019° <- 22018

NumHousehold <- NumHousehold %>%
gather(variable, value,

municipali %o>%
factor(variable)) %%
as.data.frame() # melting with years as desiding variable
< [ N icipality),|

mutate(variable

h <- nalocf(

nam = F)

NumHousehold <- NumHousehold %%
mutate(

Yhin% ("0 ")~ *0slo’,

ipality %in% c("Trondheim") ~ "Trondheim’",

municipality %in% c(Bergen') ~ "Bergen’,

municipality %in% c(*Stavanger’) ~ "Stavanger',

municipality %in% c(* Arendal’) ~ "Arendal,

municipality %in% c(*Grimstad", "Lillesand’) ~ *Grimstad og Lillesand",

municipality %in% c('Haugesund’,'Karmoy") ~ "Haugesund og Karmay",

municipality %in% c("Ha', 'Klepp', "Time") ~
ipality %in% of'Kristi ") ~ "Kristi

municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

&, Klepp og Time',

Marnardal og Sogne",

municipality %in% c(*Sandnes’) ~ *Sandnes',
municipality %in% c(*Sola", 'Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elverum") ~ "Elverum’”,
municipality %in% c(Gjovik') ~ "Gjovik',
municipality %in% c('Hamar") ~ "Hamar",

icipality %in% ('K ") ~ "Kongsvinger',

y %in% e('Li *) ~ *Lillehammer".
municipality %in% c(*Ringsaker") ~ 'Ringsaker",
municipality %in% c("Stange") ~ "Stange”,

i %in% c('Ki ") ~ "Kristi "
municipality %in% c(*Molde) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus', "Malvik’) ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ *Stjordal,
municipality %in% c(* Alesund") ~ "Alesund",
municipality %in% c(*Alta) ~ "Alta’,
municipality %in% c('Bodo') ~ "Bodo',

v %in%% o erfest") ~ "Hammerfest”,

municipality %in% c(*HarstadHarsttik") ~ "Harstad",
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municipality %in% c("Narvik') ~ "Narvi
municipality %in% c("Rana’) ~ "Rana’
municipality %in% c("Tromso) ~ "Troms’,
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c("Bamble") ~ "Bamble’,
municipality %in% c("Tjome","Notteroy","Frerder’) ~ "Faerder”,
%in% c(" ")~ g
municipality %in% c("Horten") ~ 'Horten",
municipality %in% c("Kragera") ~ "Kragero',
municipality %in% c("Larvik) ~ "Larvik',
municipality %in% c("Notodden") ~ "Notodden”,
municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c(*Skien") ~ *Skien",
municipality %in% c("Tonsberg') ~ "Tonsberg’,
') ~ "Askoy".
municipality %in% c('OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c("Flora’,"Vagsoy") ~ "Flora og Vagsoy',
municipality %in% c("Forde","Jolster",'Gaular", Naustdal') ~ *Forde, Jolster, Gaular og

municipality %in% c(* Asko

Naustdal',
municipality %in% c(*Qygarden’, "Fiell’, *Sund") ~ *Oygarden, Fjell og Sund",
municipality %in% c(" Asker) ~ *Asker,
municipality %in% c(* Askim*) ~ *Askim’,
municipality %in% c(*Baerum') ~ *Beerum",
municipality %in?

¢(*Drammen*) ~ *Drammen’,

municipality %in% c(*Eidsvoll') ~ "Eidsvoll’,

municipality %in% c("Fredrikstad’) ~ "Fredrikstad",

municipality %in% c("Frogn') ~ "Frogn',

municipality %in% c("Halden") ~ "Halden',

municipality %in% c("Kongsberg') ~ "Kongsberg’,

c("Lier') ~ "Lier",

municipality %in% c('Lorenskog’, "Skedsmo') ~ 'Lorenskog og Skedsmo",

municipality %ing

municipality %in% c("Moss’) ~ "Moss',

municipality %in% c("Nesodden®) ~ "Nesodden’,
municipality %in% c("Nittedal') ~ *Nittedal’,

municipality %in% c("Ski’,"Oppegird”) ~ "Ski og Oppegird’,
municipality %in% c("Ringerike’) ~ "Ringerike’,
municipality %in% c("Reelingen") ~ "Relingen’,
municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,
municipality %in% c(* Ullensaker') ~ "Ullensaker’,
municipality %in% c(*Vestby') ~ "Vestby',
municipality %in% c(*As") ~ "As",

municipality %in% c("Hvaler'," Aremark’,"Marker","Romskog",
"Trogstad",'Spydeberg”,"Hobol".Bidsbers",'Skiptvet,
"Rakkestad®,"Rade’,"Rygge","VilerOstfold’) ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland’,"Sorum’,"Fet",'Encbakk’,
sAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus’,

*Gjerdrum","

municipality %in% c("Loten", "NordOdal’, *SorOdal", "Eidskog",
*Grue', *Asnes', "ValerHedmark', "Trysil',
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga','"Tynset"," Alvdal’,"Folldal’, *OsHedmark') ~ "Distriktene i Hedmark',

municipality %in% c("Dovre’,Lesja’,"Skjak","Lom","Viga", NordFron",'Sel",
*SorFron’,"Ringebu',"Oyer’,'Gausdal’, OstreToten’,
*VestreToten", Jevnaker', Lunner’, Gran',SondreLand",
'NordreLand" srAurdal’,"Etnedal",'Nord Aurdal’,
"VestreSlidre","QystreSlidre’

ng') ~ "Distriktene i Oppland’,

‘municipality %in% c("Hole',"FI","NesBuskerud","Gol",' Hemsedal", A", 'Hol,
*Sigdal’,"Krodsherad",'Modum", OvreEiker',"NedreEiker",
*Royken',"Hurum'",'Flesberg","Rollag’,"NoreogUvdal’) ~ *Distriktene i

Buskerud",

municipality %in% c("Svelvik',"SandeVestfold","Re’) ~ "Distriktene i Vestfold",

municipality %in% c("Siljan’,' Drangedal’,'Nome',"BoTelemark",'S:
"Seljord","Kviteseid',"Nissedal",'Fyresdal"," Tokke'

uherad,"Tinn',"Hjartdal’,
'Vinje') ~ "Distriktene i

Telemark’,

municipality %in% c("Risor'," Gjerstad","Vegarshei,"Tvedestrand’,"Froland",
*Birkenes',"Amli", Iveland" " EvjeogHornnes",'Bygland”,
*Valle','Bykle") ~ "Distriktene i Aust-Agder’,

municipality %in% c("Farsund","Flekkefjord","Vennesla’,"Songdalen" " Aseral",
*Audnedal’,"Lyngdal, Hegebostad","Kvinesdal’,"Sirdal") ~ "Distriktene i Vest-
Agder',

municipality %in% c("Eigersund",'Sokndal','Lund","Bjerkreim"," Gjesdal","Forsand",
*Strand","Hjelmeland","Suldal’,'Saud;
"Kvitsoy

"Finngy","Rennesoy”,
"Bokn',"Tysveer","Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

municipality %in% c(*Etne’,"Sveio,"Bomlo',"Stord","Fitjar',"Tysnes','Kvinnherad",
*Jondal’,'Odda’," Ullensvang',"Eidfjord","Ulvik",' Granvin’,
"Voss',"Kvam',"Samnanger'," Austevoll’,'Vaksdal", Modalen",
*Osteroy”,"Meland”,"Radoy","Lindds"," Austrheim",Fedje","Masfjorden”) ~

riktene i Hordaland",

municipality %in% c(*Gulen","Solund",'Hyllestad",'Hoyanger",'Vik','Balestrand",
*Leikanger”. dal’," Ardal’,"Luster’," Askvoll’,
*Fjaler", Bremanger”,'Selje’,"Eid",'Hornindal"," Gloppen", "Stryn’) ~

*Sogndal”," Aurland

"Distriktene i Sogn og Fiordane',

municipality %in%

", "Heroy " in',"Hareid","Volda",
*Orsta’,Orskog”,"Norddal’,"Stranda’"Stordal",'Sykkylven',
*Skodje’,"Sula",'Giske',"Haram","Vestnes',"Rauma’,"Nesset",

"Midsund",'Sanday",' Aukra","Frana’,"Eide’, Averoy," Gjemnes',
“Tingvoll','Sunndal','Surnadal’,"Halsa,"Smala’ ' Aure") ~ "Distriktene i More

og Romsdal’,

municipality %in%

c("Bindal’,"Somna’,"Bronnoy",'Vega' "Vevelstad’,'HeroyNordland"," Alstahang’,
"Leirfjord",'Grane',"Hattfjelldal’,'Donna’,"Nesna',"Hemnes',
*Luroy”,"Trena', Rodoy","Meloy" " Gildeskal",'Beiarn",'Saltda

*FauskeFuossko','Sorfold",Steigen","HamaroyHabmer" ' DivtasvuodnaTysfjord","Lodingen’,
"Tjeldsund,"Evenes",'Ballangen",Rost”,"Vaeroy", Flakstad",

*Vestvigoy',"Vagan','Hadsel’,"BoNordland’,'Oksnes',"Sort landSuor

*Andoy’,"Moskenes") ~ "Distriktene i Nordland”,

municipality %in% c("Kvaefiord’,"Skanland",'Thestad",' Gratangen","LoabikLavangen","Bardu',



*Salangen”,"Malselv","Sorreisa",Dyroy","Tranoy", Torsken®,'Berg’,

"Lenvik',"Balsfjord","Karlsoy",'Lyngen',"StorfjordO» Omasvuono'," Géi
"Skjervoy","NordreisaRaisaRaisi','Kvanangen") ~ "Distriktene i Troms',

KafjordK: .

‘municipality %in%
¢("Vardo",'Vadso', GuovdageaidnuKautokeino',"Loppa’,'Hasvik','Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé i "KirdsjohkaKarasjok','Lebesby",' Gamvik’,
"Berlevig"," DeatnuTana’,'Unj

gaNesseby",'Batsfjord",'SorVaranger

"Distriktene i Finnmark’,

municipality %in%
c(*Namsos","Hemne',"Snillfjord" ' Hitra',"Froya’,'@Orland"," Agdenes" " Bjugn',
*Afjord","Roan’,"Osen",'Oppdal’,"Rennebu’,"Meldal’,"Roros" " Holtile
"MidtreGauldal’,"Skaun’,"Klaebu',"Selbu’,"Tydal’,"Meréker", Frosta,

"Levanger',"Verdal®,'Verran®,'Namdalseid’,"SnéaseSnsa’, Lierne’,"RaarvibkeRoyrvik',
"Namsskogan',"Grong","Hoylandet",Overhalla",Fosnes",'Flatanger",
"Vikna','Neroy","Leka','Indersy",'Indre Fosen',"Rindal’) ~ *Distriktene i

Trondelag")) %>%
group_by(municipality, variable) %>Y% summari

(value=sum (valuc))

<- naomit(Ny )

# Arbeidsledighet
unemploy <- read_excel ("arbeidsledige.xlsx",
skip = 3)
names(unemploy)[1:2] <- paste(c("'municipality’,"gender"))
unemploy <- unemploy-2]
unemploy <- unemploy[1:423,]
unemploySmunicipality <- gsub("["\\p{L}']+", "', unemploy$Smunicipality, perl = TRUE)
¥ <- substring( y$municipality, 6)
unemploy[, ¢(2:150)] <- sapply(unemploy, c(2:150)), as.numeric)
unemploylis.na(unemploy)] <- 0

unemploy <- unemploy %>%
gather(variable, value, - municipality*) %%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
unemploy <- unemploy order(unemploy$municipality) |

unemploy <- unemploy %>%
a ici case.

in% ("0
ipality %in% " Trondheim') ~ "Trondheim’,
municipality %in% c(*Bergen") ~ "Bergen',
municipality %in% c("Stavanger') ~ 'Stavanger’,
municipality %in% c(* Arendal’) ~ "Arendal’,
municipality %in% c(*Grimstad", *Lillesand") ~ *Grimstad og Lillesand",
municipality %in% c(*Haugesund","Karmoy") ~ "Haugesund og Karmoy',

Oslo”,

‘munic

municipality %in% c("H&', "Klepp', "Time') ~ "Ha, Klepp og Time',
%in% c("Kri ") ~ "Kristiansand”,

municipality %in% c('Lindesnes’, "Mandal', 'Marnardal, "Segne') ~ "Lindesnes, Mandal,

Marnardal og Sogne",

municipality %in% c(*Sandnes’) ~ *Sandnes'
Sola", "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(Elverum") ~ "Elverum’,
municipality %in% c('Gjovik') ~ 'Gjovik"
municipality %in% c('Hamar") ~ "Hamar",

icipality %in% c('K ") ~ "Kongsvinger',

¥ Yein% c'Li ")~ L .

municipality %in% c(*Ringsaker") ~ "Ringsaker',
municipality %in% c("Stange") ~ "Stange”,

icipality %in% c(*Kristi ") ~ "Kristi ",
‘municipality %in% c(*Molde®) ~ "Molde",
municipality %in% ¢('Orkdal®, "Melhus', "Malvik') ~ "Orkdal, Melhus og Malvik",
municipality %in% c(*Steinkjer") ~ "Steinkjer’,
municipality %in% c("Stjordal’) ~ *Stjordal,
municipality %in% c(* Alesund") ~ "Alesund”,
municipality %in% c(*Alta") ~ "Alta’,
municipality %in% c(*Bodo') ~ "Bodo',

¥ Yein% o N~ .

municipality %in% c(*HarstadHarsttik") ~ "Harstad",
municipality %in% c("Narvik) ~ "Narvik',
municipality %in% c('Rana’) ~ "Rana’,

icipality %in% c(*Tromso")
‘municipality %in% c("Vefsn') ~ "Vefsn",
municipality %in% c('Bamble') ~ "Bamble’,
municipality %in% c("Faerder’) ~ "Faerder",

icipality %in% c(" ")~ ",
municipality %in% c(*Horten") ~ "Horten",
ipality %in% o' Kragero®
municipality %in% c('Larvik') ~ "Larvik',
municipality %in% c(*Notodden’) ~ "Notodden",
municipality %in% c(*Porsgrunn") ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ *Sandefjord",
municipality %in% c(*Skien") ~ *Skien",
pality %in% (" Tonsberg') ~ "Tonsberg',
municipality %in% c(" Askoy") ~ *Askoy",
municipality %in% c('OsHordaland","Fusa’) ~ 'Os og Fusa’,
municipality %in% c(*Flora",'Vigsoy") ~ "Flora og Vagsoy’
municipality %in% c(Forde’,"Jolster",'Gaular’,"Naustdal’) ~ *Forde, Jolster, Gaular og

municipality %in%

muni ~ "Kragero',

‘municiy

Naustdal",
municipality %in% c('@ygarden’, "Fiell’, 'Sund") ~ "Oygarden, Fiell og Sund",
municipality %in% c(* Asker") ~ "Asker",
municipality %in% c(* Askim’) ~ "Askim’,
municipality %in% e('Barum") ~ "Beerum’,
municipality %in% c('Drammen"
municipality %in% c('Eidsvoll') ~ 'Eidsvoll",
municipality %in% c(*Fredrikstad’) ~ "Fredrikstad",
municipality %in% c("Frogn') ~ "Frogn',
municipality %in% c(*Halden') ~ "Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg',

~ "Drammen’,

municipality %in% c(*Lier") ~ "Lier",

municipality %in% c("Lorenskog”, "Skedsmo") ~ "Lorenskog og Skedsmo’,
municipality %in% c("Moss") ~ "Moss",

municipality %in% c("Nesodden") ~ "Nesodden’,

municipality %in% c(*Nittedal’) ~ "Nittedal’,

municipality %in% c(*Ski','Oppegird") ~ *Ski og Oppegird",
‘municipality %in% c(Ringerike") ~ "Ringerike',

municipality %in% c("Relingen”) ~ "Reelingen’,

municipality %in% c("Sarpsborg’) ~ "Sarpsborg’,

municipality %in% c(* Ullensaker') ~ "Ullensaker’,

municipality %in% c(*Vestby') ~ "Vestby',

municipality %in% c("As") ~ "As",

municipality %in% c("Hvaler'," Aremark’,"Marker",'Romskog",
"Trogstad",'Spydeberg’,"Hobol",'Eidsberg",'Skiptvet",
"Rakkestad”,'Rade’,"Rygge’,"VilerOstfold’) ~ 'Distriktene i Ostfold’,

municipality %in% c("AurskogHpland","Sorum","Fet ", Enebakk’,
"Gjerdrum’,"NesAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus”,

municipality %in% c('Loten", "NordOdal’, *SorOdal’, *Eidskog',
*Grue', *Asnes', "ValerHedmark', "Trysil',
*Amot", "StorElvdal’, "Rendalen’, "Engerdal”,
"Tolga',"Tynset"," Alvdal’, "Folldal’, "OsHedmark") ~ 'D;

iktene | Hedmark’,

municipality %in% c("Dovre’,Lesja’,"Skjak',"Lom","Vaga",'NordFron",'Sel",
*SorFron’,"Ringebu',"Oyer’,'Gausdal’, OstreToten’,
*VestreToten","Jevnaker', Lunner’,' Gran',SondreLand",
"NordreLand',"SorAurdal”,"Etnedal",'Nord Aurdal’,
"VestreSlidre","@ystreSlidre","Vang') ~ 'Di

riktene | Oppland’,

municipality %in% c("Hole',"FIa","NesBuskerud","Gol",Hemsedal”,"Al" "Hol,
*Sigdal’,'Krodsherad',"Modum",' OvreEiker","NedreEiker".
*Royken',"Hurum’",'Flesberg",'Rollag’,'NorcogUvdal') ~ "Distriktene i

Buskerud",
municipality %in% c("Svelvik',"SandeVestfold","Re’) ~ "Distriktene i Vestfold",

municipality %in% c(*Siljan',"Drangedal’,'Nome',"BoTelemark",'Sauherad", Tinn','Hjartdal’,
*Seljord","Kviteseid","Nissedal, Fyresdal’,"Tokke",'Vinje') ~ *Distriktene i
Telemark’,

municipality %in% c("Risor'," Gjerstad","Vegarshei,"Tvedestrand’,"Froland",
*Birkenes',"Amli", 'Iveland"," EvjeogHornnes",'Bygland",
"Valle',"'Bykle') ~ "Distriktene i Aust-Agder’,

municipality %in% c("Farsund","Flekkefjord",Vennesla',"Songdalen" " Aseral,
*Audnedal’,'Lyngdal,"Hacgebostad","Kvinesdal®,"Sirdal") ~ "Distriktene i Vest-
Agder',

municipality %in% c(*Eigersund",'Sokndal”,"Lund","Bjerkreim’",'Gjesdal’,"Forsand",
*Strand’,"Hjelmeland",'Suldal’,"Sauda","Finnoy","Rennesoy",
"Kvitsoy","Bokn'," Tysveer",'Utsira",'Vindafjord") ~ "Distriktene i Rogaland’,

municipality %in% e("Etne’,"Sveio’,'Bomlo',"Stord","Fitjar"," Tysnes'
*Jondal","Odda’","Ul svang',"Eidfjord","Ulvik"," Granvin®,
"Voss®,'Kvam','Samnanger” " Austevoll’,"Vaksdal’,"Modalen"
"Osteroy","Meland' "Radoy”,'Lindas', Austrheim","Fedje", Masfjorden’) ~

*Kvinnherad",

"Distriktene i Hordaland",

municipality %in% c(*Gulen",'Solund","Hyllestad","Hoyanger","Vik',"Balestrand",
"Leikanger","Sogndal'," Aurland”,'Lawrdal," Ardal’,"Luster"," Askvoll",

"Fjaler”,"Bremanger”,"Selje”'Eid","Hornindal","Gloppen”, "Stryn") ~

"Distriktene i Sogn og Fiordane’,

municipality %in%

", Heroy " "Ulstein","Hareid","Volda',
*@rsta’,'Orskog',"Norddal',"Stranda’,"Stordal",'Sykkylven',
*Skodje","Sula’ " Giske',"Haram’",'Vestnes","Rauma’,"Nesset",
"Midsund",'Sandoy"," Aukra’,Freena’ " Eide" " Averoy",' Gjemnes",
“Tingvoll’,'Sunndal’ 'Surnadal’,"Halsa’,"Smola’ ' Aure") ~ 'Distriktene i More

o' Vanylver

og Romsdal’,

municipality %in%
c(*Bindal’,"Somna’,"Bronnay",'Vega',"Vevelstad,"HeroyNordland"," Alstahaug",
“Leirfjord",'Grane',"Hattfjelldal’,'Donna’,'Nesn
*Luroy',"Traena’,"Rodoy”,"Meloy ", Gildeskal",'Beiarn',"Saltda

!, Hemnes',

"FauskeFuossko','Sorfold",Steigen","HamaroyHgbmer" " DivtasvuodnaTysfjord",'Lodingen”,
"Tjeldsund,"Evenes",'Ballangen","Rost","Vaeroy", Flakstad",

"Vestvigoy',"Vigan®,"Hadsel","BoNordland","Oksnes',"SortlandSuorta®," Anday","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kvaefjord",'Skinland’,Thestad",'Gratangen",LoabikLavangen",'Bardu’,
*Salangen”,"Malselv","Sorreisa’,Dyroy","Tranoy"," Torsken’,"Berg',

*Lenvik’,'Balsfjord”,'Karlsoy", Lyngen’

fordKai .

orfjordC Omasvuono’," viiono’,
i “Distriktene i Troms',

*Skjervoy”,"Nordrei isi*," ")

municipality %in%
c('Vardo',"Vadse'," GuovdageaidnuKautokeino',"Loppa",Hasvik','Kvalsund',"Masoy",

*Nordkapp',' PorsangerPorsinguPorsanki", johkaKarasjok",Lebesby",'Gamvik’

*Berlevag',"DeatnuTana", UnjdrgaNesseby",'Bitsfjord","SorVaranger") ~

"Distriktene i Finnmark',

municipality %in%
¢(*Namsos","Hemne®,'Snillfjord" 'Hitra",Froya’,'Orland",' Agdenes’,'Bjugn’,
*Afjord","Roan’,Osen’,"Oppdal®,Rennebu’,'Meldal','Roros" "Holtile
"MidtreGauldal”,'Skaun",'Klaebu","Selbu’,"Tydal","Meréker",'Frosta’,

'Levanger","Verdal','Verran"," id","Sné dsa","Lierne'," ik’

*Namsskogan','Grong','Hoylandet",'Overhalla’,'Fosnes’,'Flatanger”,
"Vikna',"Neergy',"Leka’,"Indergy”,'Indre Fosen','Rindal") ~ "Distriktene i

Trondelag)) %>%
group_by(municipality, variable) %>% summarise(value=sum(value))

unemploy <- na.omit(unemploy)

#test < as.data.frame

(umemploy))

# Arbeidsledighet i prosent
unemployprob <- read_excel('RegHeltLedige.xlsx")
T < ) 1
unemployprob <- unemployprob-c(1:3).]
names(unemployprob)[1:2] <- paste(c("municipality" "age"))
unemployprob <- unemployprob]1:423,]
unemployprob$municipality <- gsub("["\\p{L}'}+", ", unemployprobSmunicipality, perl = TRUE)
unemployprobl, ¢(2:150)] <- sapply(unemployprobl, ¢(2:150)], as.numeric)
unemployprob <- uemployprob]-2]

unemployprob[is.na(unemployprob)] <- 0
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unemployprob <- unemployprob %%
gather(variable, value, - municipality”) %>%

mutate(varial

factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

<

yprobl ploy ipality).]

<- as.numeric(
unemployproblis.nia(unemployprob)] <- 0

unemployprob <- unemployprob %%

mutate(

case_when(

Oslo”,

Marnardal og Sogne’,

Naustdal',

Buskerud',

Telemark',

Yein% ¢("Os "
municipality %in% c(*Trondheim") ~ "Trondheim’,
pality Yiin% c(*Bergen’) ~ "Be
municipality %in% c("Stavanger”
municipality %in% c(* Arendal’) ~ "Arendal,
municipality %in% c(*Grimstad", "Lillesand’) ~ *Grimstad og Lillesand",
municipality %in% c('Haugesund','Karmoy") ~ "Haugesund og Karmoy",
municipality %in% c(*HA", "Klepp', "Time") ~ "Ha, Klepp og Time',

y Yo% oK ") ~ *Kristiansand®
municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

‘munic

municipality %in% c(*Sandnes’) ~ "Sandnes”,
municipality %in% c(*Sola", 'Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elvernm’) ~ "Elverum’,
municipality %in% c(* Gjovik') ~ Gjovik',
municipality %in% c('Hamar") ~ "Hamar",
i %in% c("Kongsvinger") ~* inger',
v %in% c('Li ")~ L ’
municipality %in% c(*Ringsaker") ~ 'Ringsaker",
municipality %in% c(*Stange") ~ "Stange”,
i %in% c("K ") ~ "Kristiansund”,
municipality %in% c("Molde) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus', "Malvik’) ~ "Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer) ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ *Stjordal,
municipality %in% c(* Alesund") ~ "Alesund”,
municipality %in% c(*Alta’) ~ "Alta’,
municipality %in% c('Bodo') ~ "Bodo',
¥ %in% c('Ha ") ~ "Hammerfest”,
ipality %in% o' HarstadHarsttdk') ~ "Harstad",
municipality %in% c('Narvik) ~ "Narvik’,
municipality %in% c('Rana’) ~ "Rana’,
municipality %in% c(*Tromso") ~ "Tromso’,
municipality %in% e(*Vefsn') ~ 'Vefsn’,
municipality %in% c('Bamble') ~ 'Bamble’,
municipality %in% c(*Facrder”," Tjome', Notteray"
ipality %in% c(" ")~ ",
municipality %in% c(*Horten") ~ "Horten',
municipality %in% c('Kragero') ~ 'Kragero',
municipality %in% c(*Larvik’) ~ "Larvik,
municipality %in% c(*Notodden’) ~ "Notodden",
municipality %in% c(*Porsgrunn") ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ *Sandefjord",
municipality %in% c("Skien") ~ *Skien",
‘municipality %in% c(*Tonsberg') ~ "Tonsberg',
‘municipality %in% c(*Askoy") ~ *Askoy”,
municipality %in% c(*OsHordaland",'Fusa’) ~ "Os og Fusa’,
municipality %in% c("Flora','Vigsoy") ~ "Flora og Vagsoy',
municipality %in% c('Forde","Jolster"."Gaular’,"Naustdal') ~ "Forde, Jolster, Gaular og

municipality %in% c('Oygarden’, "Fiell’, "Sund") ~ 'Oygarden, Fiell og Sund",
municipality %in% c(* Asker")
municipality %in% c(* Askim”) ~ "Askim’,
municipality %in% c('Barum’) ~ "Bawrum',
municipality %in% c('Drammen’) ~ 'Drammen’,
municipality %in% c("Eidsvoll’) ~ *Eidsvoll’,
municipality %in% c(*Fredrikstad") ~ "Fredrikstad’,
municipality %in% c(*Frogn") ~ "Frogn’,
‘municipality %in% c(*Halden") ~ "Halden",
‘municipality %in% c("Kongsberg") ~ "Kongsberg',
municipality %in% c("Lier") ~ "Lier",
municipality %in% c(* Lorenskog’, *Skedsmo) ~ "Lorenskog og Skedsmo’,
municipality %in% c(*Moss") ~ "Moss',
municipality %in% c("Nesodden") odden’,
municipality %in% c('Nittedal") ~ "Nittedal",
municipality %in% c("Ski’,"Oppegird") ~ "Ski og Oppegard”,
icipality %in% c('Ringerike') ~ "Ringerike',
municipality %in% c(*Reelingen") ~ "Relingen’,
‘municipality %in% c(*Sarpsborg") ~ "Sarpsbor;
municipality %in% c("Ullensaker") ~ "Ullensaker’
municipality %in% c("Vestby") ~ "Vestby",
municipality %in% c(*As’) ~ "As",
municipality %in% c(*Hvaler"," Aremark®,"Marker","Romskog',
"Trogstad","Spydeberg’,"Hobol","Eidsberg","Skiptvet",
"Rakkestad","Rade”,"Rygge”,"ValerOstfold") ~ "Distriktene i @stfold",

sker”,

municipality %in% c(* AurskogHoland","Sorum",'Fet","Enebakk',
*Gjerdrum",'NesAkershus",'Nannestad","Hurdal') ~ "Distriktene i Akershus',

municipality %in% c('Loten", "NordOdal', "SorOdal", "Eidskog",
"Grue', "Asnes", "VilerHedmark", "Trysil',
"Amot", "StorElvdal’, "Rendalen’, 'Engerdal’,
"Tolga®,"Tynset"," Alvdal’,"Folldal", "OsHedmark") ~ "Distriktene i Hedmark",

municipality %in% c(*Dovre","Lesja",'Skjak","Lom’",'Vaga","NordFron","Sel’,
*SorFron,Ringebu’,'@yer" . Gausdal',"OstreToten’,
"VestreToten"," Jevnaker',"Lunner”,'Gran",'SondreLand",
"NordreLand","SorAurdal’,"Etnedal’,'NordAurdal',
"VestreSlidre',"OystreSlidre’,'Vang') ~ 'Distriktene i Oppland”,

municipality %in% (" Hole',"FI&","NesBuskerud",' Gol","Hemsedal,"Al","Hol",
*Sigdal’,"Krodsherad", Modum',"@vreEiker",'NedreEiker',
"Royken","Hurum','Flesberg,"Rollag’,"NorogUvdal") ~ 'Distriktene i

municipality %in% c(*Svelvik','SandeVestfold","Re") ~ "Distriktenc i Vestfold',

municipality %in% c("Siljan",'Drangedal’, Nome',"BoTelemark","Sauherad”,"Tinn', Hjartdal’,
*Seljord”,Kviteseid",'Nissedal’,"Fyresdal’, Tokke®,'Vinje") ~ *Distriktene i

municipality %in% c("Risor"," Gjerstad","Vegarshei,"Tvedestrand’,"Froland",
*Birkenes'"Amli", Iveland","EvjeogHornnes",Bygland”,
*Valle'"Bykle') ~ "Distriktene i Aust-Agder’,

municipality %in% c(*Farsund",'Flekkefjord","Vennesla',"Songdalen"," Ascral”,

*Audnedal’,'Lyngdal’,"Hagebostad’,"Kvinesdal

Agder',

municipality %in% c(’Eigersund",'Sokndal,"Lund",'Bjerkreim"," Gjesdal®,"Forsand”,
*Strand",'Hjelmeland","Suldal’,"Sauda’,"Finngy","Rennesoy",
"Kvitsoy","Bokn"," Tysveer","Utsira","Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c("Etne’,'Sveio",Bomlo',"Stord",'Fitjar",

*Jondal’,"Odda’,"Ullensvang'"Eidfjord","Ulvik,"Gr
‘Austevoll’,"Vaksdal”,"Modalen",
Lindés'," Austrheim","Fedj

“Kvinnherad",
nvin',

"Voss","Kvam',"Samnang
*Osteray","Meland",'Rado;

"Masfjorden®) ~
*Distriktenc i Hordaland",

municipality %in% c(*Gulen","Solund","Hyllestad",'Hoyanger",' Vik',"Balestrand",
“Leikanger",'Sogndal’,' Aurland’, Licrdal’," Ardal’," Luster", Askvoll’,

*Fjaler",'Bremanger",'Selje",'Eid",' Hornindal", Gloppen", "Stryn") ~

"Distriktene

ogn og Fjordane’,

municipality %in%
e ", "Heroy’ " "Ulstein',"Hareid",'Volda',
*Orsta",'Orskog',"Norddal','Stranda’,'Stordal",'Sykkylven',
*Skodje”,"Sula"," Giske","Haram","Vestnes',"Rauma’,"Nesset",
"Midsund","Sandoy"," Aukra’,'Fraena’ " Eide"," Averoy" " Gjemnes",
"Tingvoll’,'Sunndal’ *Surnadal’,"Halsa’,"Smola’ " Aure) ~ "Distriktene i More

og Romsdal’,

municipality %in%
c("Bindal’,"Somna,'Bronnoy’,"Vega',"Vevelstad’,' HeroyNordland"," Alstahang’,
"Leirfjord","Grane',"Hattfjelldal’,'Donna’,"Nesna’,"Hemnes',
"Luroy’,"Traena’,"Rodoy”,"Meloy","Gildeskil',"Beiarn',*Saltdal',

ssko',"Sarfold","Steigen","HamaroyHabmer","DivtasvuodnaTysfjord","Lodingen’,

"Tieldsund’,"Evenes","Ballangen","Rost”,'Vieroy

lakstad",

"Hadsel","BoNordland","@ksnes',"SortlandSuorta’," Andoy","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kv

' Gratan,

‘LoabskLavangen
*Salangen","Malselv","Sorreisa’,"Dyroy","Tranoy","Torsken",'Berg",

"Lenvik','Balsfjord",'Karlsoy", Lyngen",'StorfjordO: Omasviono',"

*Skjervoy",'NordreisaRdisaRaisi’,"Kvanangen

Distriktene i Troms’,

municipality %in%
o("Vardo®,"Vadso'," GuovdageaidnuKautokeino',"Loppa","Hasvik","Kvalsund', "Masoy ",

"Nordkapp',"PorsangerPorsénguPorsanki’, KirésjohkaKarasjok", Lebesby",' Gamvik'
*Berlevag',"DeatnuTana'," UnjérgaNesscby”,"

sfjord","SorVaranger') ~
'Distriktene i Finnmark",

municipality %in%
c("Namsos","Hemne',"Snillfjord",'Hitra,"Froya','Orland"," Agdenes, Bjugn',
*Afjord","Roan", Osen',"Oppdal",'Rennebu’,"Meldal',"Roros""Holtdlen',
*MidtreGanldal®,"Skaun,"Klzwbu','Selbu’,"Tydal’,"Meriker',"Frosta',

A " 'Lierne'," Wy A
"Namsskogan','Grong'"Hoylandet","Overhalla’,"Fosnes’,'Flatanger",
*Vikna','Nicroy","'Leka' " Inderoy”,'Indre Fosen",'Rindal") ~ "Distriktene i

"Levanger',"Verdal',' Verran',"

Trondelag")) %>%
group_by(municipality, variable) %> summarisc

Jue=mean(value))

unemployprob <- na.omit(unemployprob)
#sum(is.na(uncmployprob))

# rente

rente <- read_excel("Utlaan (2).xlsx")
rente <- rente[c(3,19),-c(1:26)]
colnames(rente) <- rente[l,]

rente <- rente[-1,]

rente$municipality <- "hele landet"

rente <- rente %>%
gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %%
as.data.frame() # melting with years as desiding variable

renteSvalue <- asumeric(renteSvalue)

# rente drlig gjennomsnitt

aarrente <- read_excel(*Bankutlansrente.xlsx’)
(1:23)]
colnames(aarrente) <- aarrente[1.]

aarrente <- aarrente|

aarrente <- aarrentel-c(1,3),]
aarrente$municipality <- 'Hele landet"

aarrente <- aarrente %>%
gather(variable, value, - municipality*) %>%
mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

aar < as

# Renter nye boliger ménedlig

mndrente <- read_excel("RenterNyeBolig (1) xlsx")
mndrente <- mndrente[c(3,4),-c(1:3)]
colnames(mndrente) <- mndrente[1,]

mndrente <- mndrente[-1,]

mndrente$municipality <- *hele landet"

mndrente <- mndrente %>%
gather(variable, value, -* municipality*) %>%
mautate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
~ .

# Folkemengde pr kommune
Folkemengde <- read_excel(’Folkemengde.xlsx’)

; < substring( ; 6)
names(Folkemengde)[1:1] <- paste('municips

Sirdal") ~ "Distriktene i Vest-

ardu’,



##test <- as.data.frame(Folkemengde$municipality)

Folkemengde <- Folkemengde %>%

gather(variable, val

ipality") %>%

mutate(variable = factor(variable)) %%

as.data.frame() # melting with years as desiding variable

<

# denne har annerledes

ity).]

#unique(FolkemengdeSmunicipality)

Folkemengde <- Folkemengde %>%

y %in% ¢('Oslo kommune') ~ *Oslo",

Marnardal og Sogne,

Naustdal',

Hedmark’,

Buskerud",

municipality %in% c(*Trondheim") ~ "Trondheim',
‘municipality %in% c(*Bergen") ~ "Bergen",
municipality %in% c("Stavanger') ~ "Stavanger",
municipality %in% c(* Arendal’) ~ "Arendal’,
municipality %in% ¢(*Grimstad", 'Lillesand’) ~ *Grimstad og Lillesand",
pality %in% c('Haugesund', Karmoy") ~ "Haugesund og Karmoy",

municipality %in% c("Ha", "Klepp", "Time") ~ "Ha, Klepp og Time",
municipality %in% c("Kristiansand”) ~ "Kristiansand",

municipality %in% c('Lindesnes', "Mandal, 'Marnardal', *Sogne') ~ 'Lindesnes, Mandal,

municipality %in% c(*Sandnes’) ~ "Sandnes”,
municipality %in% c("Sola", "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c("Elvernm") ~ "Elverum’,
municipality %in% c(*Gjovik') ~ "Gjovik',
municipality %in% c('Hamar") ~ "Hamar",

¥ %in% c('K ") ~ "Kongsvinger',

¥ Yein% o'Li ")~ L .
municipality %in% c("Ringsaker") ~ "Ringsaker’,
municipality %in% c("Stange") ~ "Stange”,
municipality %in% c(*Kristiansund") ~ "Kristiansund’,
‘municipality %in% c(*Molde) ~ "Molde",
municipality %in% c('Orkdal”, "Melhus', "Malvik') ~ "Orkdal, Melhus og Malvik",
municipality %in% c(*Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ *Stjordal,
municipality %in% c(* Alesund") ~ *Alesund,
municipality %in% c(*Alta) ~ "Alta’,

ipality %in% c('Bodo') ~ "Boda",
ity %in% e(" N~ n
municipality %in% c("Harstad - Hérsttdk") ~ "Harstad",
municipality %in% c("Narvik) ~ "Narvik',
municipality %in% c('Rana’) ~ "Rana’,
municipality %in% c(*Tromsa") ~ "Tromso',
municipality %in% c(*Vefsn') ~ "Vefsn’,
‘municipality %in% c('Bamble’) ~ "Bamble",
municipality %in% c(*Faerder","Tjome''Notteroy")
i v %in% c(*Holmestrand") ~ "

municipality %in% c(*Horten") ~ "Horten",

municipality %in% c(*Kragero') ~ "Kragera",

‘munic

"Feerder”,

‘municipality %in% c("Larvik') ~ "Larvik",

municipality %in% c(*Notodden') ~ "Notodden"

municipality %in% c(*Porsgrunn’) ~ "Porsgrunn’

municipality %in% c(*Sandefjord") ~ *Sandefjord",

municipality %in% c(*Skien") ~ *Skicn",

municipality %in% c(*Tonsberg") ~ "Tonsberg',

municipality %in% c(*Askoy") ~ *Askoy",

municipality %in% c('Os (Hordaland)","Fusa) ~ "Os og Fusa’,

municipality %in% c(*Flora',"Vigsoy") ~ "Flora og Vagsoy',

municipality %in% c(Forde,"Jolster",'Gaular’,"Naustdal') ~ "Forde, Jolster, Gaular og

municipality %in% c(*Oygarden’, "Fiell’, "Sund") ~
municipality %in% c(* Asker") ~ *Asker",
municipality %in% c(* Askim’) ~ *Askim®
municipality %in% c(*Beerum") ~

ygarden, Fiell og Sund",

"Beerum'

municipality %in% c('Drammen") ~ ‘Drammen’,
municipality %in% c(*Eidsvoll') ~ *Eidsvoll",
municipality %in% c("Fredrikstad’) ~ "Fredrikstad",
municipality %in% c("Frogn') ~ "Frogn',
municipality %in% c(*Halden') ~ "Halden",
municipality %in% c('Kongsberg') ~ "Kongsberg,
municipality %in% c(*Lier') ~ "Lier",
municipality %in% c(*Lorenskog’, "Skedsmo") ~ "Lorenskog og Skedsmo’,
municipality %in% c("Moss") ~ "Moss",
municipality %in% c("Nesodden") ~ "Nesodden’,
icipality %in% c(*Nittedal’) ~ "Nittedal’,
municipality %in% c(*Ski','Oppegird") ~ "Ski og Oppegird",

‘municipality %in% c(*Ringerike") ~ "Ringerike',

municipality %in% c('Reelingen’) ~ "Reelingen’,

municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,

municipality %in% c(* Ullensaker') ~ *Ullensaker",

ipality %in% c("Vestby') ~ 'Vestby",

municipality %in% c(As") ~ "As",

municipality %in% c("Hvaler"," Aremark","Marker","Romskog’,
"Trogstad","Spydeberg’,"Hobol","Eidsberg’,"Skiptvet",
"Rakkestad",'Ride’,"Rygge",'Vler (Ostfold)") ~ 'Distriktene i Ostfold",

municipality %in% c(* Aurskog-Holand","Sorum" "Fet",'Enebakk’,

"Gjerdrum',"Nes (Akershus)","Nannestad®,"Hurdal") ~ "Distriktene i Akershus’,

municipality %in% c(*Loten’, "Nord-Odal’, *Sor-Odal’, "Eidskog',

dler (Hedmark)", "Trysil’,

*Amot", *Stor-Elvdal’, "Rendalen’, "Engerdal’,

"Tolga’,"Tynset"," Alvdal’,"Folldal", *Os (Hedmark)") ~ "Distriktene i

"Grue, "

municipality %in% c('Dovre’,"Lesja’,"Skjik","Lom"," Vaga",'Nord-Fron','Sel’,
"Sor-Fron',"Ringebu’,"Oyer','Gausdal',' Ostre Toten',
"Vestre Toten',"Jevnaker”,'Lunner",'Gran","Sondre Land",
"Nordre Land",'Sor-Aurdal,'Etnedal’,'Nord-Aurdal’,
"Vestre Slidre’,Qystre Slidre’,"Vang') ~ "Distriktene i Oppland’,

municipality %in% c(*Hole',"FIa","Nes (Buskerud)","Gol’,"Hemsedal',"Al""Hol",
*Sigdal,"Krodsherad", Modum',"Ovre Eiker",'Nedre Eiker",
"Royken","Hurum",'Flesherg',"Rollag’,"Nore og Uvdal') ~ "Distriktenc i

municipality %in% c(*Svelvik','Sande (Vestfold)","Re’) ~ "Distriktene i Vestfold,
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municipality %in% c("Siljan","Drangedal’,"Nome',"Bo

(Telemark)","Sauherad","Tinn","Hjartdal",

Telemark’,

Agder',

"Distriktene i Hordaland”.

*Seljord","Kviteseid","Nissedal",'Fyresdal',"Tokke","Vinje") ~ "Distriktene i

municipality %in% c("Risor',’Gjerstad"," Vegarshei’,"Tvedestrand’, "Froland",
"Birkenes'"Amli", Iveland,"Evje og Hornnes',"Bygland",
"Valle'"Bykle") ~ "Distriktene i Aust-Agder’,

municipality %in% c(*Farsund", Flekkefjord","Vennesla","Songdalen" " Aseral”,
*Audnedal”,'Lyngdal’,"Hagebostad’,"Kvinesdal”,'Sirdal") ~ "Distriktene i Vest-

municipality %in% c(’Eigersund",'Sokndal,"Lund",'Bjerkreim" " Gjesdal,"Forsand”,
*Strand",Hjelmeland","Suldal®,
"Kvitsoy","Bokn',"Tysvaer

auda’,"Finnoy',"Rennesay",
‘Vindafjord") ~ *Distriktene i Rogaland",

municipality %in% c("Etne’,'Sveio,"Bomlo’,"Stord",'Fitjar',"Tysnes','Kvinnherad',
*Jondal’,"Odda’,"Ullensvang',"Eidfjord","Ulvik', Granvin',
*Voss',"Kvam","Samnanger"," Austevoll',' Vaksdal’, Modalen”,
"Ostergy”."Meland®,"Radoy”,'Lindés'," Austrheim","Fec

o" "Masfjorden") ~

municipality %in% c(*Gulen",'Solund","Hyllestad","Hoyanger",' Vik',"Balestrand",
*Leikanger','Sogndal”,' Aurland","Lierdal"," Ardal’,"Luster”, Askvoll’,
*Fjaler”,'Bremanger",'Selje”,'Eid",' Hornindal", Gloppen", "Stryn") ~

“Distriktene i Sogn og Fjordane’,

municipality %in% c("Vanylven',"Sande (More og Romsdal)',"Heroy (More og

Romsdal)","Ulstein","Hareid","Volda',

og Romsdal’,

(Nordland)" " Alstahaug’,

Tysfjord","Lodingen’,

Suortd”," Andoy"

Lavangen',"Bardu’,

Omasvuono',"Gdivuotna - Kifjord - Kaivuono',

*Orsta’,'Orskog”,'Norddal’,"Stranda’,"Stordal’,Sykkylven’,
*Skodje",'Sula’," Giske","Haram" " Vestnes",'Rauma,'Nesset",
"Midsund","Sandoy de " Averoy"," Gemnes',
"Tingvoll','Sunndal',"Surnadal’,"Halsa,"Smala’ ' Aure’) ~ "Distriktene i More

municipality %in% c("Bindal’,Somna", Bronnoy","Vega','Vevelstad","Heroy

“Leirfjord",'Grane',"Hattfjelldal’,'Donna’,"Nesna',"Hemnes',
*Luroy’,"Traena’,"Rodoy”,"Meloy","Gildeskil','Beiarn' " Saltdal,
*Fauske - Fuosko","Sorfold","Steigen",'Hamaray - Habmer","Divtasvuodna -

"Tjeldsund","Evenes',Ballangen®,"Rost","Vaeroy","Flakstad",
"Vestvigoy',"Vagan',"Hadsel’,"Bo (Nordland)","Oksnes","Sortland -

"Moskenes") ~ "Distriktene i Nordland",

municipality %in% ¢("Kvaefjord’,"Skinland","Ibestad"," Gratangen","Loabik -

"Salangen”,"Malsely",
"Lenvik','Balsfjord",'Karlsoy","Lyngen"'Storfjord - Omasvuotna -

Sorreisa’,'Dyroy”," Tranpy","Torsken","Berg",

Skjervay","Nordreisa - Réisa - Raisi’,"Kvienangen') ~ *Distriktene i Troms',

municipality %in% c("Vardo','Vadso','Guovdageaidnu -

Kautokeino®,"Loppa’","Hasvik","Kvalsund","Masoy",

"Nordkapp',"Porsanger - Porsdngu - Porsanki","Kerésjohka -

Karasjok’,'Lebesby", Gamvik',

"Distriktene i Finnmark',

*Berleviig'."Deatun - Tana’,'Unj

sehy","Bitsfjord","Sor-Varanger*) ~

‘municipality %in%

¢(*Namsos',"Hemne',"Snillfjord",'Hitra", Froya",'Orland",' Agdenes’,'Bjugn’,

*Afjord","Roan",'Osen’,"Oppdal’, Rennebu’,"Meldal’,"Roros","Holtdlen",
*Midtre Ganldal','Skaun","Klacbu",'Selbu’,"Tydal’," Meréker
"Levanger",'Verdal',' Verran',"Namdalseid","Snaase -

JFrosta’,

Snasa',"Lierne’,"Raarvihke - Royrvik",

*Namsskogan','Grong',"Hoylandet","Overhalla’,'Fosnes’,'Flatanger”,
*Vikna','Nicray","Leka' ' Inderoy”, Indre Fosen",'Rindal’,Rindal (-2018)") ~

*Distriktene i Trondelag")) %>%

group__ by (municipality,

variable) %>% summarise(value=sum(value))

# Folkemengde <- na.omit(Folkemengde)

# fullforte og igangsatte boliger

# ma deles inn i to pga store datasett
boligl <- read_excel("normalebolighygget. xlsx")
colnames(boligl) <- boligl[3,]

names(boligl)[1:2] <- paste(c( municipalit;

boligl <- boligl

]

bolig! i <- nalocf(bolig

"type”))

nam = F)

boliglSmunicipality <- gsub("["\\p{L}]+",

boligl[is.na(boligl)] <- 0

boliglSmunicipality, perl = TRUE)

bolig2 <- read_excel(‘storebolighygget.xlsx’)
colnames(bolig2) <- bolig2(3.]
names(bolig2)[1:2) <- paste(c("municipality","type"))

bolig2 <- bolig2[-c(1:3).]

<= nalocf(
bolig2$municipality <- gsub("["\\p{L}']+",

Dolig2fis.na(bolig?)] <- 0

narm = F)
, bolig28municipality, perl = TRUE)

igangsatt] <- bolig1[.c(1:70)]

fullfortel <- boligl[,c(1,2,

71:138)]

igangsatt2 <- bolig2[,c(1:70)]

fullforte2 <- bolig2[.c(1,2,

igangsattencholig <- igangsatt1 %>% filter(type
igangsatteneboligmutleie <- igangsattl %>7% filter(type

igangsattverttomansholig

igangsattrekkehus <- igangsattl %>% filter(type
igangsattandresmaahus <- igangsattl %>% filter(type
igangsattfribolighygg2et <- igangsatt2 %>% filter(typ

igangsattfribolighyggdet

igangsattfribolighygghet <- igangsatt2 %>% filter(typ:
igangsattsambolighyggbet <- igangsatt2 %>% filter(type

fullforteencbolig <- fullfortel %>% filter(type =
fullforteencholigmutleie <- fullfortel %>% filter(type
fullforteverttomansbolig <- fullfortel %% filter(type

71:138)]

111 Enebolig")
*112 Enebolig med hybelleilighet, sokkelleilighet o.1.")

<- igangsatt] %>% filter(type == "121 Del av tomannsholig, vertikaldelt')
"131 Rekkehus")

136 Andre smahus med 3 boliger eller flere’)

= "141 Store frittliggende bolighygg pé 2 etasjer")

142 Store frittliggende bolighygs pi 3 og 4 etasjer’)

<- igangsatt2 %>% filter(type

"143 Store frittliggende bolighygg pi 5 etasjer cller over”)
= "146 Stort sammenbygd bolighysg pa 5 etasjer eller over")

*111 Enebolig")
= "112 Encbolig med hybelleilighet, sokkelleilighet 0.1")
ikaldelt")

*121 Del av tomannsholig, ver



fullforterekkehus <- fullfortel %% filter(type =
fullfortcandresmaahus <- fullfortel %Y% filter(type
fullfortefribolighygg2et <- fullforte2 %% filter(type =
fullfortefribolighyggadet <- fullforte2 %>Y% filter(type
fullfortefribolighygget <- fullforte2 %>Y% filter(ty
fullfortesambolighygghet <- fullforte2 %% flter(type =

131 Rekkehus')
*136 Andre smahus med 3 boliger cller flere’)
141 Store frittliggende bolighyss pé 2 etasjer”)

*143 Store frittliggende bolighysgg pa 5 ctas

# folg denne framgangsmaten for resten
igangsattenebolig <- igangsattenebolig[.-2]
€(2:69)] <- sapply (i
igangsattenebolig <- igangsattenebolig %>%
gather(variable, value, - municipality*) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with ye
. i

€(2:69)], as.numeric)

as desiding variable

<
[, ¢(2:60)] <- sapply(i

¢(2:69)], as.numeric)

e %>%
gather(variable, val

municipality”) %>%
mutate(variable = factor(variable)) %%
as.data.frame() # melting with years as desiding variable

<
<- igangsattver ig[,-2]

igl, ¢(2:69)] <- sapply( [ ¢(2:69)], as.numeric)
<- igangsatt ig %>%

gather(variable, value, -* municipali
mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

<- igangsattver i i i )]

igangsattrekkehus|, o(2:69)] <- sapply (igangsattrekkehus|, ¢(2:69)], as.numeric)
igangsattrekkehus <- igangsattrekkehus %>%

gather(variable, value, - ipality”) %>%

mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable
. P X fcipality).]

-

(2:69)] <- sapply(i
<- igangsat %0>%
gather(variable, value, - municipality" ) %>%
factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
i <- igangsat icipality).]

©(2:69)], as.numeric)

mutate(variable

igangs -2
igangsattfriboligby (2:69)] <- sappl i ©(2:69)], as.numeric)
igangsatt! i < iboli %>%

gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

igangsattfriboligby <i ¥ ibolighy icipality),
i holighy ]
igangsattfii  ¢(2:69)] <- sappl i [. ¢(2:69)], as.numeric)
igangsatt ighygg3det < iboli %>%
gather(variable, value, -* municipality" ) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
. oo i \ boligh . 1
) -2
igangsattfriboli (2:69)] <- sappl i ©(2:69)], asnumeric)
igangsatt ' ibolighy %%
gather(variable, value, -* municipality" ) %>%
mutate(variable = factor(variable)) %>%
as.dataframe() # melting with years as desiding variable
. o . bolighy . 91
< ighy 2
(2:69)] <- sapply(i ighy €(2:69)], a
- i %>%
gather(variable, value, -* municipality" ) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable
. - N y ey icipality)]

fullforteencbolig <- fullforteencholig].-2]
(2:69)] <- sapply
fullforteenebolig <- fullforteencholig %>%
gather(variable, value, -* municipality") %>%
mutate(variable = factor(variable)) %%
as.data.frame() # melting with years as desiding variable
o o . .

, ¢(2:69)], as.numeric)

- " fel2]
[, ¢(2:69)] <- sapply ©(2:69)], as.numeric)
e <- i ie %>%

gather(variable, value, -* municipality*

*142 Store frittliggende bolighygg pi 3 og 4 etasjer’)

"146 Stort sammenbygd bolighygs pé. 5 etasjer cller over')

96

mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

fullfort leie <- fullfort i i i )]
fullfortever g, ¢(2:69)] <- sapply(fullfortever g, (2:69)], as.numeric)
fullfortever g <- fullfor %>%

gather(variable, value, - municipality*) %>%

mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

fullfortever lig <- fullfortevert

fullforterekkehus <- fullforterekkehus|-2]
fullfor ©(2:69)] <- sapply(fullfor
fullforterekkehus <- fullforterekkehus %>%
gather(variable, value, -* municipality) %%
or (variable)) %%
as.data.frame() # melting with years as des

¢(2:69)], as.numeric)

mutate(variable = fa

iding variable

ul s < ( ¥

8 2]

fullfor 2:69)] <- sapply(fullfor [, o(2:69)], as.numeric)
fullfor < fullfor %>%

gather(variable, value, -* municipality*) %%
mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

u < )
et < b - 3
ul c(2:69)] <- sapply(ful 3 €(2:69)), asnumeric)

gather(variable, value, - municipality* ) %>%
‘mutate(variable = factor(variable)) %>%
as.data.frame() # mel

ing with y

15 as desiding variable

- . icipality)]

¥ < =l

[, ¢(2:69)] <- sappl i €(2:69)], as.numeric)

X ibolighy %o>%
gather(variable, value, -* municipality*) %>%
mautate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

ol Py oo - scipality))]

fullfortefriboli < [-2]
iboli €(2:60)] <- sappl i

€(2:69)], as.numeric)

X To>%
gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

fullfortefribolighy <

fullfortefriboli icipality).]

< i (2]
| e(2:69)] <- sappl

¢(2:69)], as.numeric)

gather(variable, value, -* municipality") %>%

‘mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable
fullfort i < i [ord

)

# alle pi samme kommunenivi.

igangsattenebolig <- igangsattenebolig %>%
icipality = case_ icipality %in% c("Os ") ~ "Oslo",
municipality %in% c("Trondheim") ~ *Trondheim’,
municipality %in% c("Bergen") ~ "Bergen",
municipality %in% c("Stavanger") ~ "Stavanger”,
municipality %in% (" Arendal’) ~ "Arendal’,
municipality %in% (' Grimstad", "Lillesand") ~ 'Grimstad og Lillesand",
municipality %in% c("Haugesund","Karmoy")
municipality %in% c("H&", "Klepp", "Time
icipality %in% c("Kristiansand") ~ "I

*Haugesund og Karmoy',
4, Klepp og Time',

municipality %in% c('Lindesnes", "Mandal’, "Marnardal’, "Sogne’) ~ "Lindesnes, Mandal,

Marnardal og Sogne’,

municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c("Sola’, 'Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c("Elvernm*) ~ *Elverum’,
municipality %in% c(*Gjovik') ~ "Gjovik',
municipality %in% c("Hamar') ~ 'Hamar",

ity %in% c(*Kongsvinger') ~ " inger"

%in% c("Lillehammer’) ~ "L !,
‘municipality %in% c(*Ringsaker) ~ ‘Ringsaker",
municipality %in% c("Stange') ~ "Stange’,
municipality %in% c("Kristiansund’) ~ "Kristiansund",
municipality %in% c("Molde®) ~ "Molde',
municipality %in% c("Orkdal’, *Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer) ~ *Steinkjer’,
‘municipality %in% c('Stjordal’) ~ *Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund",
municipality %in% c("Alta) ~ "Alta’,
municipality %in% c("Bodo") ~ "Bodo"
ipality %in% c(' )~ "

municipality %in% c("HarstadHarsttik’) ~ "Ha
‘municipality %in% c('Narvik') ~ "Narvik’,
municipality %in% c("Rana’) ~
municipality %in% c("Tromso’
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ *Bamble’,
municipality %in% c("Faerder') ~ "Faerder”,




%in% (" ")~ " municipality %in%
municipality %in% c(*Horten") ~ "Horten', <("Vardo","Vadso',"GuovdageaidnuKautokeino',"Loppa”, Hasvik", Kvalsund","Masoy",
municipality %in% c('Kragero") ~ "Kragero',
municipality %in% c(*Larvik') ~ "Larvik", *Nordkapp',"PorsangerPorsénguPorsanki',' KardsjohkaKarasjok','Lebesby ' Gamvi

municipality %in% c(*Notodden’) ~ "Notodden", *Berleviig',"DeatnuTana’,"UnjérgaNesseby",'Bitsfiord",'SorVaranger") ~
municipality %in% c(*Porsgrunn") ~ "Porsgrunn’, *Distriktene i Finnmark',

municipality %in% c("Sandefjord") ~ *Sandefjord",

municipality %in% c("Skien") ~ *Skien", municipality %in%

‘municipality %in% c(*Tonsberg’) ~ "Tonsberg', ¢(*Namsos,"Hemne®,"Snillfjord" ' Hitra", Froya','Orland",' Agdenes’,'Bjugn’,

‘municipality %in% c(* Askoy") ~ "Askoy”, *Afjord","Roan’,"Osen’,"Oppdal’,Rennebu’,"Meldal’,'Roros","Holtle

municipality %in% c("OsHordaland","Fusa’) ~ "Os og Fusa', "MidtreGauldal”,"Skaun","Klaebu',"Selbu’,"Tydal",’
municipality %in% c("Flora","Vagsoy') ~ "Flora og Vigsay',

Meriker","Frosta’,

municipality %in% c(Forde,"Jolster",'Gaular’,"Naustdal') ~ "Forde, Jolster, Gaular og "Levanger",'Verdal','Verran',"Namdalseid","SnaaseSnsa’ ' Lierne","RaarvihkeRoyrvik',
Naustdal’, *Namsskogan','Grong',"Hoylandet"," Overhalla’,'Fosnes",'Flatanger"

pality %in% c(*Oygarden’, "Fjell’, "Sund’) ~ *Oygarden, Fiell og Sund", *Vikna',"Neeroy","Leka",'Inderay”,'Indre Fosen',"Rindal®) ~ "Distriktene i

municipality %in% c(* Asker’) ~ *Asker”, Trondelag")) %>%

municipality %in% c(* Askim") ~ "Askim", group_by(municipality, variable) %% summarise(value=sum(valuc))

municipality %in% c('Barum") ~ "Beerum’,

municipality %in% c('Drammen") ~ 'Drammen’, i ig <- na.omit(i )

municipality %in% c(*Eidsvoll') ~ Eidsvoll’,

municipality %in% c(*Fredrikstad’) ~ "Fredrikstad", i i e <- i i ie %>%

municipality %in% c(*Frogn") ~ "Frogn", icipality = case_» ici Fein% c('C ") ~ "Oslo",

municipality %in% c(Halden") ~ "Halden", municipality %in% c("Trondheim’) ~ *Trondheim’,

municipality %in% c(*Kongsberg') ~ "Kongsberg, municipality %in% c("Bergen") ~ "Bergen’,

municipality %in% c(*Lier') ~ "Lier’, municipality %in% c(‘Stavanger") ~ "Stavanger’,

municipality %in% c(*Lorenskog, Skedsmo’) ~ 'Lorenskog og Skedsma’, municipality %in% c(*Arendal®) ~ *Arendal’,

municipality %in% c(*Moss") ~ "Moss", municipality %in% c(*Grimstad", 'Lillesand") ~ 'Grimstad og Lillesand",

municipality %in% c(*Nesodden") ~ "Nesodden’, municipality %in% c("Haugesund”,'Karmoy") ~ "Haugesund og Karmoy,

municipality %in% c(*Nittedal’) ~ "Nittedal’, municipality %in% c("H&", "Klepp', "Time") ~ "Ha, Klepp og Time',

municipality %in% c("Ski','Oppegrd") ~ 'Ski og Oppegdrd", municipality %in% c("Kristiansand") ~ "Kristiansand”,

municipality %in% c(*Ringerike’) ~ "Ringerike', municipality %in% c(‘Lindesnes", "Mandal®, "Marnardal®, *Sogne") ~ *Lindesnes, Mandal,

municipality %in% c('Relingen") ~ 'Raelingen”, Marnardal og Sagne’,
municipality %in% c(*Sarpsborg") ~ "Sarpsborg’, municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c(*Ullensaker’) ~ "Ullensaker", municipality %in% c("Sola’, "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Vestby") ~ Vestby', municipality %in% c("Elverum") ~ *Elverum’,
municipality %in% c('As") ~ "As", municipality %in% c("Gjovik") ~ "Gjovik',
municipality %in% c(*Hvaler"," Aremark’,"Marker","Romskog’, municipality %in% c("Hamar") ~ "Hamar",
"Trogstad","Spydeberg’ " Eidsberg","Skiptvet", i %in% c(" ") ~ 'K "
"Rakkestad","Réde’,"Hobol","Rygge",' ValerOstfold’) ~ "Distriktene | Ostfold", ipality %in% c("Li ') ~ 'L .
municipality %in% c(’Ringsaker') ~ *Ringsaker",
municipality %in% c(* AurskogHoland”,"Sorum”,'Fet","Encbakk’, municipality %in% c("Stange") ~ "Stange’,
"Gjerdrum',"NesAkershus',"Nannestad®,"Hurdal") ~ 'Distriktene i Akershus', ipality %in% c("Kri ") ~ "Kristis -
municipality %in% c("Molde") ~ "Molde",
municipality %in% c("Loten", "NordOdal", "SorOdal", "Eidskog’, municipality %in% c("Orkdal’, "Melhus", "Malvik') ~ "Orkdal, Melhus og Malvik',
"Grue', *Asnes", "ValerHedmark', "Trysil’, municipality %in% c("Steinkjer) ~ *Steinkjer",
*Amot", "StorElvdal’, "Rendalen", "Engerdal’, municipality %in% c("Stjordal’) ~ "Stjordal’,
"Tolga®,"Tynset","Alvdal’,"Folldal", *OsHedmark") ~ "Distriktene i Hedmark', municipality %in% c(* Alesund*) ~ *Alesund",
municipality %in% c(*Alta’) ~ *Alta’
municipality %in% c(*Dovre", Lesja","Skjik",'Lom",'Viga',"NordFron®,"Sel, municipality %in% c('Bodg') ~ "Bodo",
*SorFron’,"Ringebu",'@yer",'Gausdal”, OstreToten", i %in% c(" ") ~ "Hammerfest",
*VestreToten',"Jevnaker','Lunner",'Gran',"SondreLand", municipality %in% c(*HarstadHarstt4k') ~ "Harstad",
or Aurdal®,"Etnedal’,"Nord Aurdal®, municipality %in% ¢('Narvik') ~ "Narvik®,
"VestreSlidre',"OystreSlidre’,"Vang") ~ "Distriktene i Oppland’, municipality %in% c("Rana') ~ 'Rana’,
municipality %in% c(*Tromso") ~ "Tromso',
municipality %in% c("Hole®,"FIa","NesBuskerud","Gol',"Hemsedal”,"AI" "Hol", municipality %in% c(*Vefsn') ~ "Vefsn',
*Sigdal’,"Krodsherad", Modum',"@vreEiker",'NedreEiker', municipality %in% c("Bamble’) ~ "Bamble’,
*Royken","Hurum",'Flesberg',"Rollag’,"NorcogUvdal") ~ "Distriktene i municipality %in% c(*Ferder') ~ *Faerder’,
Buskerud”, ipality %in% (" )~ "
municipality %in% c("Horten") ~ "Horten',
municipality %in% c("Svelvik","SandeVestfold',"Re") ~ "Distriktene i Vestfold", municipality %in% c("Kragerg"') ~ "Kragero",
‘municipality %in% c("Larvik’) ~ "Larvik',
municipality %in% c("Siljan’,'Drangedal’, Nome',"BoTelemark","Sauherad”,"Tinn', Hjartdal', municipality %in% c("Notodden") ~ "Notodden',
*Seljord”,Kviteseid",'Nissedal’,"Fyresdal’, Tokke",'Vinje") ~ *Distriktene i municipality %in% c("Porsgrunn’) ~ *Porsgrunn’,
Telemark', municipality %in% (*Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien") ~ "Skien",
municipality %in% c("Risor",Gjerstad","Vegrshei’,"Tvedestrand”,'Froland", municipality %in% c("Tonsberg) ~ "Tonsberg’,
*Birkenes","Amli",‘Tveland’,"EvjeogHornnes',Bygland", municipality %in% c(* Askoy") ~ "Askoy",
*Valle','Bykle") ~ *Distriktene i Aust-Agder”, municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c('Flora','Vagsoy") ~ "Flora og Vigsoy',
municipality %in% c(*Farsund’,"Flekkefjord","Vennesla,"Songdalen"," Aseral, municipality %in% c('Forde’,"Jolster",' Gaular’,"Naustdal’) ~ "Forde, Jolster, Gaular og
*Audnedal’,"Lyngdal", Haegebostad’,"Kvinesdal","Sirdal") ~ "Distriktene i Vest- Naustdal’,
Agder’, municipality %in% c(Qygarden’, "Fjell’, 'Sund") ~ "Oygarden, Fiell og Sund’,

municipality %in% c(* Asker") ~ "Asker",

municipality %in% c(*Eigersund","Sokndal*,"Lund","Bjerkreim",' Gjesdal,"Forsand", municipality %in% c(* Askim’) ~ *Askim’,
"Strand',"Hjelmeland","Suldal","Sauda’,'Finnoy",'Rennesay . municipality %in% ¢('Baerum®) ~ "Baerum”,
"Kvitsoy","Bokn"," Tysver", ira',"Vindafjord') ~ " riktene i Rogaland", municipality %in% c('Drammen”) ~ "Drammen’,
municipality %in% c("Eidsvoll’) ~ "Eidsvoll’,
municipality %in% c("Etne’,"Sveio,"Bomlo’,"Stord",'Fitjar","Tysnes','Kvinnherad", municipality %in% c("Fredrikstad’) ~ "Fredrikstad",
"Jondal','Odda’,"Ullensvang",'Eidfjord",' Ulvik',"Granvin', municipality %in% c('Frogn') ~ "Frogn',
"Voss',"Kvam","Samnanger"," Austevoll’,"Vaksdal®,"Modalen", municipality %in% c("Halden") ~ "Halden",
*Osteroy”,"Meland",'Radoy",'Lindas”," Austrheim',"Fedje’,"Masfjorden”) ~ municipality %in% c("Kongsberg") ~ "Kongsberg”,
"Distriktene i Hordaland", municipality %in% c("Lier") ~ "Lier",
municipality %in% c(*Lorenskog’, "Skedsmo') ~ 'Lorenskog og Skedsmo",
municipality %in% c(*Gulen',"Solund",'Hyllestad",'Hoyanger',"Vik",'Balestrand", municipality %in% c("Moss) ~ "Moss',
"Leikanger’,"Sogndal’," Aurland", "Leerdal”," Ardal”, Luster®," Askvoll", municipality %in% ¢("Nesodden') ~ *Nesodden",
"Fjaler”,"Bremanger","Selje","Eid","Hornindal","Gloppen’", "Stryn") ~ municipality %in% c("Nittedal') ~ "Nittedal’,

"Distriktene i Sogn og Fjordane”, municipality %in% c("Ski','Oppegird") ~ "Ski og Oppegird’,
municipality %in% c('Ringerike') ~ "Ringerike’,
municipality %in% municipality %in% c("Reelingen") ~ "Reclingen”,
<(*Vanylven”,' " ,'Ulstein",'Hareid","Volda’, municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,

"Orsta

*"Orskog",'Norddal’,"Stranda,"Stordal','S; municipality %in% c(*Ullensaker) ~ *Ullensaker",
*Skodje’,"Sula,Giske","Haram","Vestnes,"Rauma","Nesset", municipality %in% c("Vestby") ~ "Vesthy",
"Midsund","Sandoy’,' Aukra,"Fraena’ "Eide’, Averoy","Gjemnes', municipality %in% c(*As) ~ "As"

*Tingvoll’,"Sunndal,'Surnadal’,"Halsa’,"Smola’,' Aure") ~ "Distriktene i More municipality %in% c("Hvaler," Aremark’,"Marker",' Romsko
og Romsdal’, “Trogstad",'Spydeberg’,"Hobol"Eidsberg',"Skiptvet',
"Rakkestad","Rade’ fold") ~ "Distriktene i Ostfold",

*'Rygge'," Viler
‘municipality %in%
¢("Bindal,"Somna’,"Bronnoy", ' Vega' " Vevelstad","HeroyNordland" " Alstahaug’, municipality %in% c(* AurskogHoland","Sorum’,"Fet",'Enebakk',
"Leitfjord","Grane’,"Hattfjelldal’,' Donna’,"Nesna’,"Hemnes', *Gjerdrum",'NesAkershus','Nannestad","Hurdal") ~ "Distriktene i Akershus',
*Luray","Traena’,"Rodoy","Meloy",'Gildeskal","Beiarn','Saltdal’,

municipality %in% c(*Loten", *NordOdal’, *SorOdal, *Eidskog",
uskeFuossko',"Sorfold",'Steigen”, HamarayHabmer","DivtasvuodnaTysfjord", Lodingen", *Grue', *Asnes', "VilerHedmark', *Trysil’,
"Tjeldsund’,"Evenes","Ballangen,"Rost", ' Vieroy","Flakstad", *Amot", *StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga","Tynset"," Alvdal’,"Folldal’, "OsHedmark') ~ "Distriktene i Hedmark',

"Vestvagoy','Vagan',"Hadsel","BoNordland","Oksnes","SortlandSuort",' Andoy","Moskenes') ~ "Distriktene i Nordland®,

municipality %in% e('Dovre",'Lesja",'Skjak',"Lom’,"Viga",'NordFron',"Sel",
municipality %in% c('Kvefjord","Skénland’,"Thestad’," Gratangen",'LoabékLavangen",'Bardu", "SorFron',"Ringebu’,"Oyer',"Gausdal',"@streToten",
*Salangen”,"Malselv","Sorreisa","Dyroy","Tranoy", Torsken®,'Berg’, *VestreToten"," Jevnaker”,'Lunner”," Gran
"NordreLand",'SorAurdal,'Etnedal",'Nord Aurdal’,
"Lenvik","Balsfjord","Karlsoy","Lyngen','StorfjordO: Omasvuono',"Gai KafjordK; ' "VestreSlidre",'OystreSlidre",'Vang') ~ "Distriktene i Oppland”,
"Skjervoy",'NordreisaRdisaRaisi", Kvienangen") ~ "Distriktene i Troms',

municipality %in% c("Hole',"FI4"," NesBuskerud","Gol","Hemsedal®,"Al" "Hol",
*Sigdal',"Krodsherad","Modum",@OvreEiker','NedreEiker,
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"Royken","Hurum','Flesberg',"Rollag’,"NoreogUvdal") ~ "Distriktene i
Buskerud,

municipality %in% c(*Svelvik",'SandeVestfold","Re") ~ "Distriktene i Vestfold®,

municipality %in% c("Siljan"," Drangedal’,'Nome",'BoTelemark',"Sauherad"," Tinn','Hjartdal”,
*Seljord","Kviteseid","Nissedal",'Fyresdal”,"Tokke',"Vinje') ~ "Distriktene i
Telemark',
municipality %in% c(* " "Tvedestrand”,'Froland",
"Birkenes®,"Amili*, Tveland","EvjeogHornnes',Bygland”,
"Valle' "Bykle') ~ "Distriktene i Aust-Agder’,

municipality %in% c(*Farsund","Flekkefjord,"Vennesla",Songdalen"," Aseral’,
*Audnedal’,"Lyngdal’, Haegebostad","Kvinesdal®,Sirdal') ~ *Distriktene i V

Agder',

municipality %in% c(*Eigersund","Sokndal®,"Lund","Bjerkreim", Gjesdal’,"Forsand",
*Strand","Hjelmeland",'Suldal’,"Sauda",'Finnoy",'Rennesoy",
"Kvitsoy","Bokn"," Tysvier*, Utsira’,"Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c(*Etne’,"Sveio’,'Bomlo","Stord","Fitjar", " Tysns
*Jondal’ "Odda’,"Ullensvang',"Eidfjord”,"Ulvik',"Granvin’,
"Voss","Kvam','Samnanger’, Austevoll’,'Vaksdal',"Modalen',
*Osteroy”,'Meland","Radoy","Lindis",' Austrheim’®,'Fedje',"Masfjorden

*,"Kvinnherad®,

"Distriktene i Hordaland",

municipality %in% c(Gulen’,"Solund",'Hyllestad",' Hoyanger,"Vik",'Balestrand",
"Leikanger","Sogndal"," Aurland",'Lierdal” " Ardal”, Luster","Askvoll’,
*Fjaler",'Bremanger','Selje","Eid","Hornindal’,'Gloppen’, 'Stryn") ~
"Distriktene i Sogn og Fjordanc’,

municipality %in%
" "Ulstein®,'Hareid","Volda',
"Orsta’,"Orskog’,"Norddal”,'Stranda’ ' Stordal","Sykkylven",
*Skodje’,"Sula’,"Giske","Haram','Vestnes’,'Rauma","Nesset",
"Midsund","Sandoy",' Aukra’,'Frena”,'Eide’, Averay"," Gjemnes',
"Tingvoll’,"Sunndal’,"Surnadal’,"Halsa",'Smola”," Aure’) ~ "Distriktene i More

o("Vanylven",'

og Romsdal’,

municipality %in%
¢('Bindal','Somna’,"Bronnoy",'Vega',"Ve ‘HeroyNordland"," Alstahaug”,
"Leirfjord"," Grane","Hattfjelldal’,'Donna",'Nesna,'Hemnes',
"Lurgy”,"Traena’,"Rodoy","Meloy",Gildeskal’ "Beiarn®,"Saltdal’,

ad’

*FauskeFuossko',"Sorfold",'Steigen","HamaroyHabmer",'DivtasvuodnaTysfjord",'Lodingen”,
*Tjeldsund’,"Evenes","Ballangen," Rost','Vieroy,Flakstad",

"Vestvigoy",' Vigan',"Hadscl", BoNordland",'Oksnes","SortlandSuort”, Andpy","Moskenes') ~ "Distriktenc i Nordland”,

municipality %in% c('Kviefjord","Skinland",'Tbestad’,' Gratangen’,'LoabdkLavangen’, Bardu',
"Salangen’,"Malselv","Sorreisa’, Dyroy", Trangy",'Torsken",'Berg',

"Lenvik',"Balsfiord", "Karlsoy",

gen",'StorfjordO Omasvuono','GéivuotnaKafiordKaivuono',
*Skjervoy", NordreisaRsisaRaisi’,"Kvirnangen®) ~ "Distriktene i Troms',

municipality %in%
*GuovdageaidnuKautokeino','Loppa’,"Hasvik',"Kvalsund’,'Masoy”,

¢(*Vardo','Vadso

"Nordkapp',"Porsang fngu " Kirdsj k' "Lebeshy"," Gamvik',
"Berlevég","DeatnuTana’,"UnjirgaNesseby",'Bitsfjord",

orVaranger') ~
"Distriktene i Finnmark',

munic

¢("Namsos","Hemne' "Snillfjord’

pality %in%

Hitra,"Froya’,'Orland", Agdenes",'Bjugn',
*Afjord","Roan","Osen’,"Oppdal’,"Renncbu’ "Meldal",'Roros",Holtlen’,
"MidtreGauldal’,"Skaun',"Klwbu',"Selbu’,"Tydal’,"Meraker',Frosta’,

"Levanger','Verdal’,'Verran"," * "Lierne"," i y

"Namsskogan',"Grong","Hoylandet","Overhalla" ' Fosnes",'Flatanger”,
"Vikna','Naeroy",'Leka,"Inderoy”, 'Indre Fosen',"Rindal®) ~ "Distriktene i
Trondelag')) %>%

group_by(municipality, variable) %>% summarise(value=sum(value))

<-mna
<- igangsattver ig %>%
ity = case_when(municipality %in% c(*O:

municipality %in% c(*Trondheim") ~ "Trondheim',

municipality %in% c(*Bergen) ~ "Bergen’,

municipality %in% c("Stavanger') ~ "Stavanger",

municipality %in% c(* Arendal’) ~ "Arendal’,

municipality %in% c(*Grimstad", "Lillesand") ~ *Grimstad og Lillesand",
municipality %in% c(*Haugesund","Karmoy") ~ "Haugesund og Karmoy',

municipality %in% c("Ha", "Klepp', "Time") ~ "Ha, Klepp og Time',
eindh < ) < st N
municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

Marnardal og Sogne’,
municipality %in% c(*Sandnes’) ~ "Sandnes",
ipality %in% c(*Sola’, "Randaberg’) ~
municipality %in% c("Elverum") ~ "Elverum",
municipality %in% c(Gjovik') ~ 'Gjovik"
municipality %in% c('Hamar") ~ "Hamar",
y Y%in% 'K ") ~ "Kongsvinger',
¥ Yein% o'Li ")~ L .
municipality %in% c("Ringsaker") ~ "Ringsaker’,
municipality %in% c("Stange") ~ "Stange”,
municipality %in% c(*Kristiansund") ~ "Kristiansund’,
‘municipality %in% c(*Molde) ~ "Molde",
municipality %in% c(*Orkdal®, "Melhus', 'Malvik") ~ "Orkdal, Melhus og Malvik',
‘municipality %in% c( ger') ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ *Stjordal,
municipality %in% c(* Alesund") ~ "Alesund”,
municipality %in% c(*Alta) ~ "Alta’,
municipality %in% c('Bodo') ~ 'Boda",
ipality Yin% o -t .
municipality %in% c(HarstadHérsttk") ~ "Harstad",
municipality %in% c("Narvik) ~ "Narvik',
municipality %in% c('Rana’) ~ "Rana’,
municipality %in% c(*Tromsa") ~ "Tromso',
municipality %in% c(*Vefsn®) ~ *Vefsn®
municipality %in% c(*Bamble’)

ola og Randaberg',

98

municipality %in% c("Feerder') ~ "Faerder”,
ipality %in% (" ")~ "

municipality %in% c("Horten") ~ 'Horten",

municipality %in% e('Kragero") ~ "Kragero',

municipality %in% c("Larvik') ~ "Larvik’,

municipality %in% c(*Notodden®) ~ "Notodden",

municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,

municipality %in% c("Sandefjord") ~ "Sandefjord",

municipality %in% c("Skien") ~ "Skien",

municipality %in% c("Tonsberg") ~ "Tonsberg”,

municipality %in% c(* Askoy") ~ "Askoy",

municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,

municipality %in% c("Flora’,'Vigsoy") ~ "Flora og Vagsoy',

municipality %in% c("Forde","Jolster",'Gaular",'Naustdal*) ~ *Forde, Jolster, Gaular og

Naustdal’,

municipality %in% c('Qygarden’, "Fjell’, *Sund") ~ "Oygarden, Fjell og Sund",

‘municipality %in% c("Asker") ~ "Asker’,

municipality %in% c(" Askim’) ~ *Askim",

municipality %in% c('Barum') ~ 'Baerum',

municipality %in% c(*Drammen') ~ *Drammen’,

municipality %in% c("Eidsvoll") ~ 'Eidsvoll",

municipality %in% c("Fredrikstad’) ~ *Fredrikstad’,

municipality %in% c("Frogn') ~ "Frogn',

municipality %in% c("Halden') ~ "Halden',

municipality %in% c("Kongsberg') ~ "Kongsberg',

‘municipality %in% c("Lier") ~ "Lier",

municipality %in% c("Lorenskog’, "Skedsmo') ~ "Lorenskog og Skedsmo’,

municipality %in% c("Moss’) ~ "Moss",

municipality %in% c("Nesodden®) ~ "Nesodden",

municipality %in% c("Nittedal') ~ *Nittedal’,

municipality %in% c("Ski',"Oppegird’) ~ "Ski og Oppegird",

municipality %in% c('Ringerike’) ~ "Ringerike',

municipality %in% c('Raclingen") ~ "Reelingen’,

municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,

municipality %in% c("Ullensaker") ~ "Ullensaker’,

municipality %in% c("Vestby') ~ "Vestby',

municipality %in% c("As") ~ "As",

‘municipality %in% c("Hvaler’," Aremark',"Marker","Romskog
"Trogstad",'Spydeberg’,"Hobol",'Bidsberg”,'Skiptvet',
*Rakkestad”,'Ride’,"Rygge,"VilerOstfold’) ~ *Distriktene i Ostfold’,

municipality %in% c(* AurskogHoland","Sorum" "Fet","Enebakk’,
*Gjerdrum’,"NesAkershus',"Nannestad",'Hurdal') ~ "Distriktene i Akershus”,

municipality %in% c('Loten", "NordOdal’, *SorOdal’, "Eidskog",
*Grue', *Asnes', "ValerHedmark', "Trysil',
*Amot’, *StorElvdal’, "Rendalen’, *Engerdal’,
"Tolga',"Tynset"," Alvdal’,"Folldal’, *OsHedmark') ~ *Distriktene i Hedmark',
municipality %in% c(*Dovre","Lesja’,"Skjik',"Lom’,"Viga',"NordFron","Sel’,
*SorFron’,"Ringebu',"Oyer',"Gausdal'," OstreToten',
*VestreToten', Jevnaker”,'Lunner”,'Gran','SondreLand",
"NordreLand",'SorAurdal’,"Etnedal’,'Nord Aurdal’,
"VestreSlidre"," QystreSlidre’,"Vang’) ~ "Distriktenc i Oppland",
municipality %in% c("Hole’ "F1a","NesBuskerud","Gol","Hemsedal"," Al',"Hol",
*Sigdal’,"Krodsherad',"Modum'",' OvreBiker","NedreEiker',
*Royken',"Hurum',"Flesberg","Rollag’,'NoreogUvdal') ~ *Distrikten i
Buskerud',

‘municipality %in% c(*Svelvik',"SandeVestfold","Re’) ~ "Distriktene i Vestfold",

municipality %in% c(*Siljan’,"Drangedal,"Nome',"BoTelemark","Sauherad”," Tinn" " Hjartdal’,
*Seljord","Kviteseid",'Nissedal’,'Fyresdal’,"Tokke" ' Vinje") ~ 'Di

Telemark’,

municipality %in% c('Risor’, Gjerstad" . Vegarshei'," Tvedestrand"," Froland",
*Birkenes','Amli,"Iveland”, EvjeogHornnes','Bygland’,
"Valle',"Bykle") ~ "Distriktene i Aust-Agder",

municipality %in% c("Farsund",'Flekkefjord"," Vennesla","Songdalen’," Aseral’,
*Audnedal’,"Lyngdal’,"Hegebostad","Kvinesdal® "Sirdal") ~ "Distriktene i Vest-

Agder”,

municipality %in% c(*Eigersund",'Sokndal”,'Lund","Bjerkreim",'Gjesdal’,"Forsand",
*Strand","Hjelmeland","Suldal’,'Sauda’, Finnoy","Rennesy",
"Kvitsoy","Bokn'," Tysveer",'Utsira",'Vindafjord") ~ "Distriktene i Rogaland”,

‘Bomlo'"Stord","Fitjar',"Tysnes'
ang",'Eidfjord","Ulvik",'Granvin',

*Austevoll’," Vaksdal”,"Modalen",

Lindas' " Austrheim’,'Fedje", Masfjorden’) ~

municipality %in% c(*Etne’, “Kvinnherad”,
*Jondal’,'Odda’,"Ulle
"Voss","Kvam',"Samnanger”
*Osteroy’,"Meland","Radoy

'Distriktene i Hordaland",

municipality %in% c(* Gulen’,'Solund","Hyllestad","Hoyanger",' Vik',"Bal
serdal’," Ardal”,"Luster”,
"Fjaler",Bremanger”,'Selje’,"Eid","Hornindal’,' Gloppen', *Stryn®) ~

*Leikanger","Sogndal'," Aurland,
*Distriktene i Sogn og Fiordane',

municipality %in%
¢(*Vanylven',"Sande: " "Heroy’ U]
Orsta’,'Orskog","Norddal®,"Stranda’,"Stordal",Sykkylven',
*Skodje’,"Sula",'Giske","Haram","Vestnes',"Rauma’,"Nesset",
"Midsund",'Sandoy", Aukra","Friena’,"Eide’, Averoy," Gjemnes',
“Tingvoll','Sunndal’,'Surnadal’,"Halsa,"Smala’ ' Aure’) ~ *Distriktene i More

in',"Hareid",'Volda',

og Romsdal’,

municipality %in%
c("Bindal’,"Somna",'Bronnoy",'Vega' "Vevelstad’,'HeroyNordland", Alstahang’,
“Leirfjord",'Grane',"Hattfjelldal’,' Donna’,'Nesna',"Hemnes",
*Luroy’,"Treena”,"Rodoy”, " Meloy","Gildeskil", Beiarn”,*Saltdal",

*FauskeFuossko',"Sorfold","Steigen", HamaroyHibmer", DivtasvuodnaTysfjord",'Lodingen",
"Tieldsund’,"Evenes',"Ballangen","Rost”,"Vaeroy", Flakstad",

vigoy','Vagan',"Hadsel’,"BoNordland®," Oksnes',"SortlandSuortd®, Andoy”,"Moskenes Distriktene i Nordland",

‘municipality %in% o' Kvacfjord",'Skinland, Thestad",'Gratangen".
*Salangen’,"Malselv","Sorreisa’,'Dyroy","Tranoy"," Torsken’,"Berg',

TLoabékLavangen',"Bardu’,

orfjordO: Omasvuono',"Ga KifjordKaivuono',

*Skjervoy","NordreisaRdisaRaisi"," Distriktene i Troms',

*Lenvik’,'Balsfjord”,'Karlsoy" ' Lyngen" "




municipality %in%
¢("Vardo','Vadso","GuovdageaidnuKautokeino',"Loppa’,'Hasvik',"Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé i "Kird ok "Lebesby’ ' Gamvik",
wvig',DeatnuTana","UnjdrgaNes

eby","Batsfjord","SorVarange

"Distriktene i Finnmark’,

municipality %in%
c(*Namsos","Hemne',"Snillfjord",'Hitra',"Froya’,'Orland"," Agdenes","Bjugn",
*Afjord","Roan’,"Osen’,'Oppdal’,"Rennebu’,"Meldal","Roros","Holt
"MidtreGauldal’,"Skaun’,"Klacbu',"Selbu’,"Tydal’,"Meréker" " Frosta’,

',

"Levanger',"Verdal","Verran'," s *,"Lierne,"RaarvihkeRoyrvik',
"Namsskogan®,"Grong","Hoylandet","Overhalla","Fosnes,'Flatanger",
"Vikna',"Neeroy","Leka”,"Inderoy”,"Indre Fosen',"Rindal’) ~ *Distriktene i
Trondelag")) %>%

group_by(municipality, variable) %>% summarise(value=sum(value))

<- na.omit(i

igangsattrekkehus <- igangsattrekkelus %>%
icipali g icipality %in%% o('C
municipality %in% c(*Trondheim") ~ "Trondheim’",
municipality %in% c(*Bergen') ~ 'Bergen',
municipality %in% c(*Stavanger') ~ 'Stavanger',
municipality %in% c(* Arendal’) ~ *Arendal’,
Lillesand") ~ *Grimstad og Lillesand",
municipality %in% c(*Haugesund",'Karmoy") ~ "Haugesund og Karmoy",
municipality %in% c("Ha', "Klepp', "Time') ~ "Ha, Klepp og Time",
v Y%in% o' Kris ") ~ "Kristiansand",
municipality %in% c(*Lindesnes, "Mandal®, *Marnardal®, *Sogne’) ~ *Lindesnes, Mandal,

"Oslo",

y = case.

municipality %in% c(* Grimstad",

Marnardal og Sogne',
municipality %in% c(*Sandnes") ~ "Sandnes",
‘municipality %in% c(*Sola’, "Randaberg") ~ "Sola og Randaberg',
municipality %in% c("Elverum”) ~ "Elverum’,
municipality %in% c(Gjovik') ~ 'Gjov
municipality %in% c(*Hamar") ~ "Hamar",
i %in% o N~ inger"
%in% c('Li ") <L "

municipality %in% c("Ringsaker") ~ "Ringsaker’,
municipality %in% c(*Stange") ~ "Stange”,

icipality %in% c("Kristi ") ~ "Kristi ',
municipality %in% c(*Molde") ~ "Molde",
municipality %in% c('Orkdal", "Melhus', "Malvik") ~ "Orkdal, Melhus og Malvik",
municipality %in% c(*Steinkjer") ~ "Steinkjer',
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund’) ~ "Alesund",
municipality %in% c(*Alta") ~ "Alta’,
municipality %in% c(*Bods") ~ "Bodg",

%in% c("Hammerfest’) ~ " .

municipality %in% c(*HarstadHarsttak") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik’,
municipality %in% c(*Rana’) ~ "Rana’,

‘municipality %in% c("Troms") ~ "Tromso",
municipality %in% c("Vefsn') ~ "Vefsn,
municipality %in% c(*Bamble') ~ 'Bamble',
municipality %in% c(*Faerder’) ~ "Faerder",

y Yein% o )~ '
municipality %in% c(*Horten") ~ "Horten",

municipality %in% c('Kragero®) ~ "Kragero",
municipality %in% c("Larvik") ~ "Larvik',
municipality %in% c(*Notodden’) ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’,
ndefjord’,

municipality %in% c(*Sandefjord") ~
municipality %in% c("Skien") ~ *Skien",

‘municipality %in% c(*Tonsberg’) ~ "Tonsberg',
municipality %in% c(* Askoy") ~ "Askoy’,

municipality %in% c(*OsHordaland’,Fusa’) ~ *Os og Fusa’,
municipality %in% c('Flora",'Vagsoy") ~ "Flora og Vigsoy',

municipality %in% c('Forde’,"Jolster',"Gaular","Naustdal') ~ "Forde, Jolster, Gaular og

Naustdal’,
municipality %in% c(@ygarden", "Fiell’, "Sund") ~ "Oygarden, Fiell og Sund’,
municipality %in% c(* Asker) ~ "Asker’,
municipality %in% c(* Askim') ~ * Askim"
municipality %in% c(*Barum”) ~ "Beerum’,

‘municipality %in% c(*Drammen") ~ "Drammen’,

municipality %in% c("Eidsvoll') ~ "Eidsvoll’,

municipality %in% c(*Fredrikstad’) ~ "Fredrikstad",

icipality %in% c(*Frogn') ~ "Frogn’,

‘municipality %in% c('Halden") ~ "Halden",

municipality %in% c("Kongsberg') ~ "Kongsberg',

municipality %in% c("Lier') ~ "Lier",

municipality %in% c(*Lorenskog’, "Skedsmo") ~ 'Lorenskog og Skedsmo’,

municipality %in% c(*Moss") ~ "Moss",

ipality %in% c('Nesodden") ~ "Nesodden',

municipality %in% c("Nittedal") ~ "Nittedal’,

"Oppegard”) ~ "Ski og Oppegdrd”,

municipality %in% c("Ringerike’) ~ "Ringerike',

municipality %in% c('Reelingen’) ~ Reelingen’,

municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,

ipality %in% c(*Ullensaker") ~ 'Ullensaker",

‘municipality %in% c("Vestby") ~ "Vestby",

municipality %in% c("As") ~ "As",

municipality %in% c(*Hvaler”," Aremark’,"Marker",'"Romskog',
"Trogstad","Spydeberg’,'Hobol","Eidsberg","Skiptvet”,
"Rakkestad’,"Rade",'Rygge","Viler@stfold") ~ "Distriktene i Ostfold",

‘munic

municipality %in% c("Ski

munic

municipality %in% c(* AurskogHoland","Sorum’,'Fet","Enebakk’,
*Gjerdrum","NesAkershus','Nannestad","Hurdal') ~ "Distriktene i Akershus”,

municipality %in% c(*Loten", "NordOdal’, *SorOdal, "Eidskog’,
"Grue', "Asnes', 'VilerHedmark, "Trysi
"Amot", "StorElvdal’, 'Rendalen”, "Engerdal’,

"Tolga"," Tynset","Alvdal’,"Folldal", "OsHedmark") ~ "Distriktene i Hedmark",

municipality %in% c('Dovre’,Lesja’,"Skjak’,'Lom",'Viga", NordFron","
*SorFron’,Ringebu",'Oyer',Gansdal’, OstreToten",
"VestreToten","Jevnaker',"Lunner",'Gran',"SondreLand",
"NordreLand",'SorAurdal’,"Etnedal’, Nord Aurdal’,
"VestreSlidre’,"OystreSlidre’,"Vang') ~ "Distriktene i Oppland’,

municipality %in% c(*Hole',"FI4","NesBuskerud",'Gol","Hemsedal" ' AI","Hol",
*Sigdal,"Krodsherad", Modum',"OvreEiker','NedreEiker',
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"Royken',"Hurum'",'Flesberg", Rollag’,'NorcogUvdal') ~ "Distriktene i
Buskerud',

municipality %in% c("Svelvik',"SandeVestfold",'Re") ~ *Distriktene i Vestfold",
municipality %in% c("Siljan","Drangedal’,"Nome',"BoTelemark’,"Sauberad", Tinn","Hjartdal’,

"Seljord","Kviteseid","Nissedal","Fyresdal","Tokke","Vinje") ~ "Distriktene i
Telemark",

municipality %in% c('Risor",'Gjerstad",'Vegarshei"," Tvedestrand","Froland",
*Birkenes","Amli","Iveland","EvjeogHornnes","Bygland",
"Valle',"Bykle) ~ "Distriktene i Aust-Agder’,

municipality %in% c("Farsund’,"Flekkefjord",Vennesla*,"Songdalen" " Ascral",
ad”,"Kvinesdal®,'Sirdal") ~ "Distriktes

*Audnedal’,'Lyngdal’,"Hiwgebos
Agder”,

municipality %in% c("Eigersund",'Sokndal,"Lund","Bjerkreim" " Gjesdal’,"Forsand”,
*Strand",'Hjelmeland",'Suldal’,"Sauda,"Finnoy","Rennesoy”,
"Kvitsoy",'Bokn'," Tysveer","Utsira’,"Vindafjord") ~ 'Distriktene i Rogaland”,

municipality %in% c("Etne’, Stord", Fitjar',"Tysnes","Kvinnherad”,
*Jondal’,"Odda’,'Ullensvang”,"Eidfjord”,"Ulvik’,'Granvin',
*Voss","Kvam’,'Samnanger"," Austevoll’,'Vaksdal’,"Modalen",
*Osteray’,"Meland","Radoy","Lindas'," Austrheim’, Fedje', Masfjorden’) ~

veio',"Bomlo’

"Distriktene i Hordaland",

municipality %in% c("Gulen","Solund","Hyllestad","Hoyanger",'Vik',"Balestrand",
"Leikanger",'Sogndal',' Aurland’,"Lierdal’," Ardal",Luster"," Askvoll’,
*Fjaler”,Bremanger”,"Selje’,'Eid","Hornindal','Gloppen", "Stryn") ~
*Distriktene i Sogn og Fjordane',

municipality %in%
c("Vanylven""San H " "Ulstein”,"Hareid","Volda',

"Orsta’,'Orskog',"Norddal’ "Stranda’,"Stordal” ' Sykkylven",

*Skodje","Sula’ " Giske',"Haram’",'Vestnes,"Rauma’,"Nesset",
“Midsund","Sandoy"," Aukra",'Fraena",'Eide," Averoy"," Gjemnes',
"Tingvoll",'Sunndal’,'Surnadal','Halsa","Smola"," Aure") ~ "Distriktene i More

og Romsdal’,

municipality %in%
omna’,"Bronnoy",'Vega','Veve

¢('Bindal’,

istad","HeroyNordland"," Alstahaug',
"Leirfjord", Grane","Hattfjelldal","Donna’"Nesna' " Hemnes",
"Luroy’,"Traena’,"Rodoy”,"Meloy","Gildeskil","Beiarn",*Saltdal",

*FauskeFuossko','Sorfold",'Steigen","HamaroyHgbmer " DivtasvuodnaTysfjord",'Lodingen’,
“Tjeldsund,"Evenes','Ballangen","Rost",'Vieroy", Flakstad",

"Vestvagoy',"Végan',"Hadsel’,"BoNordland',"Oksnes',"SortlandSuorté’," Andey","Moskenes'

Distriktene i Nordland",

municipality %in% c("Kviefjord’,"Skinland","
*Salangen”, Milselv*,"S

bestad",'Gratangen' ' LoabikLavangen','Bardu',
orreisa’,"Dyroy","Tranoy","Torsken’,'Berg”,

"Lenvik',"Balsfjord", Karlsoy", "Lyngen',"StorfjordC Dmasvuono’,' Gaiv KafjordK: g

*Skjervoy",'NordreisaRdisaRaisi’,"Kvanangen’) ~ "Distriktene i Troms”,

municipality %in%
('Vardo',"Vadso"," GuovdageaidnuKautokeino,"Loppa,

asvik',"Kvalsund®,'Masoy",

*Nordkapp'," PorsangerPorsanguPorsanki",KerasjohkaKarasjok,'Lebesby","Gamvik’,
*Berlevig',"DeatmuTana’,"UnjargaNesseby" "Bitsfjord","SorVaranger”) ~
*Distriktene i Finnmark',

municipality %in%
Hemne'"Snillfjord","Hitra","Froya","Orland" " Agdenes","Bjugn',
*Afjord","Roan"," Osen’,"Oppdal",'Rennebu’,"Meldal","Roros","Holtilen",
*MidtreGauldal’,"Skaun',"Klzzbu','Selbu’,"Tydal’ "Meriker',"Frosta’,

(" Nams;

"Levanger","Verdal','Verran',"

. ’,'Lierne," Royrvik’,
*Namsskogan','Grong","Hoylandet","Overhalla’,"Fosnes",'Flatanger",
"Vikna' "Neeroy","Leka’,Inderoy’,'Indre Fosen","Rindal”) ~ "Distriktene i
Trondelag")) %>%

group_by(municipality, variable) %>Y% summarise(value=sum(value))
iy <- na.omit (i ekkel
< i %>%
ity = case_wl %in% ("0 ")~ "0slo",

municipality %in% c("Trondheim') ~ *Trondheim',
municipality %in% c("Bergen') ~ 'Bergen",
municipality %in% c("Stavanger") ~ "Stavanger,
municipality %in% c(* Arendal®) ~ *Arendal’,
municipality %in% c(*Grimstad", *Lillesand") ~ 'Grimstad og Lillesand",
municipality %in% c(*Haugesund’,'Karmoy') ~ "Haugesund og Karmoy',
municipality %in% c("HA", "Klepp', "Time 4, Klepp og Time',
i %in% c("Kristiansand") ~ "Kristi ",
municipality %in% c("Lindesnes", "Mandal’, "Marnardal", *Sogne’) ~ "Lindesnes, Mandal,

Marnardal og Sogne’,
municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c("Sola’, 'Randaberg’) ~ *Sola og Randaberg’,

municipality %in% c(*Elverum’) ~ *Elverum’,

municipality %in% c(*Gjovik') ~ *Gjovik',
municipality %in% c(*Hamar") ~ "Hamar',

ity %in% oK ) inger”,
ein% ('L ") ~ 'L '
municipality %in% c('Ringsaker') ~ ‘Ringsaker",

municipality %in% c("Stange') ~ "Stange’,
municipality %in% c("Kristiansund’) ~ "Kristiansund",
municipality %in% c("Molde®) ~ "Molde',
municipality %in% c('Orkdal’, *Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% (*Steinkjer') ~ *Steinkjer",
‘municipality %in% c(*Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund",
municipality %in% c("Alta) ~ "Alta’,
municipality %in% c("Boda) ~ "Bodo",

ipality %in% (" )~ "
municipality %in% c("HarstadHsrsttak") ~ "Ha
municipality %in% c("Narvik') ~ "Narvik’,
municipality %in% c("Rana’) ~
municipality %in% c("Tromse’) ~ "Tromso",
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c('Bamble'

Rana’,

~ "Bamble’,
Faorder',

municipality %in% c(*Faerder




Naustdal',

Buskerud',

Telemark',

Agder’,

"Distriktene

"Distriktene

¢("Vanylven®

og Romsdal®

¢('Bindal","Semna’,"Bronnoy ",

"Vestvagoy",

"Lenvik","Bal

uskeFuossko',"Sorfold","Steigen”, HamargyHabmer","DivtasvuodnaTysfjord", Lodingen"

%in% (" ")~ ",
municipality %in% c(*Horten") ~ "Horten',
municipality %in% c('Kragero") ~ "Kragero',
municipality %in% c(*Larvik') ~ "Larvik",
‘municipality %in% c(*Notodden") ~ "Notodden",
‘municipality %in% c("Porsgrunn”) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ *Sandefjord",
municipality %in% c("Skien") ~ *Skien",
municipality %in% c(*Tonsberg’) ~ "Tonsberg',
municipality %in% c(* Askoy") ~ *Askoy”,
municipality %in% c(*OsHordaland","Fusa’) ~ "Os og Fusa’,
municipality %in% c(*Flora','Vigsoy") ~ "Flora og Vagsoy',
municipality %in% c(Forde","Jolster","Gaular’,"Naustdal') ~ "Forde, Jolster, Gaular og

pality %in% c(
municipality %in% c(* Asker')

rgarden®

jell', "Sund") ~ *Oygarden, Fiell og Sund",
*Asker"
municipality %in% c(* Askim") ~ "Askim",
municipality %in% c(*'Barum") ~ "Baerum’,
municipality %in% c(*Drammen") ~ "Drammen’,
municipality %in% c(*Eidsvoll’) ~ *Eidsvoll’,
pality %in% c('Fredrikstad") ~ "Fredrikstad’,
municipality %in% c(*Frogn") ~ "Frogn",
municipality %in% c(Halden") ~ "Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg",
municipality %in% c("Lier') ~ "Lier’,
municipality %in% c(*Lorenskog, Skedsmo’) ~ 'Lorenskog og Skedsma’,

munic

municipality %in% c{*Moss") ~ "Moss',

municipality %in% c(*Nesodden") ~ "Nesodden’,
municipality %in% c(*Nittedal’) ~ "Nittedal’,

municipality %in% c("Ski','Oppegird") ~ "Ski og Oppegird,
"Ringerike",

Reelingen’,

municipality %in% c(*Ringerike’) ~

‘municipality %in% c(Relingen") ~

municipality %in% c(*Sarpsborg’) ~ "Sarpsborg’,

municipality %in% c(*Ullensaker’) ~ "Ullensaker",

municipality %in% c(*Vestby") ~ Vestby',

municipality %in% c('As") ~ "As",

municipality %in% c('Hvaler"," Aremark","Marker","Romskog’,
"Trogstad","Spydeberg”,"Hobol","Eidsberg’,"Skiptvet”,
"Rakkestad",'Réde’,"Rygge",'VilerOstfold") ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland”,"Sorum”,'Fet","Encbakk’,
"Gjerdrum',"NesAkershus',"Nannestad®,"Hurdal") ~ 'Distriktene i Akershus',

municipality %in% c('Loten", "NordOdal', "SerOdal", "Eidskog",
"Grue', "Asnes", "VilerHedmark", "Trysil",
"Amot", "StorElvdal’, "Rendalen’, 'Engerdal’,
"Tolga®,"Tynset"," Alvdal’,"Folldal", "OsHedmark") ~ "Distriktene i Hedmark",

municipality %in% c(*Dovre","Lesja’,"Skjak","Lom","Vaga',"NordFron',"Sel",
"SerFron","Ringebu","@yer","Gausdal","@streToten",
"VestreToten"," Jevnaker',"Lunner,"Gran","SondreLand",

orAurdal’,"Etnedal’,'Nord Aurdal®,

"VestreSlidre’,"OystreSlidre’,"Vang") ~ "Distriktene i Oppland",

municipality %in% c(*Hole®,"FIa","NesBuskerud","Gol',"Hemsedal”,"AI" "Hol",
*Sigdal’,"Krodsherad", Modum',"OvreEiker",'NedreEiker',
*Royken","Hurum",'Flesberg,"Rollag’,'NorcogUvdal") ~ 'Distriktene i

municipality %in% c("Svelvik',"SandeVestfold","Re") ~ "Distriktene i Vestfold,
municipality %in% c(*Siljan","Drangedal’,'Nome",'BoTelemark',"Sauherad"," Tinn','Hjartdal”,

*Seljord","Kviteseid",Nissedal’,"Fyresdal’, Tokke",'Vinje") ~ *Distriktene i

municipality %in% c("Risor",Gjerstad","Vegrshei’,"Tvedestrand”,'Froland",
*Birkenes","Amli",‘Tveland’,"EvjeogHornnes',Bygland",
*Valle','Bykle") ~ *Distriktene i Aust-Agder”,

municipality %in% c(*Farsund",'Flekkefjord",'Vennesla","Songdalen”,"Aseral,
*Audnedal’,"Lyngdal", Haegebostad’,"Kvinesdal","Sirdal") ~ "Distriktene i Vest-

municipality %in% c(*Eigersund","Sokndal*,"Lund","Bjerkreim",' Gjesdal,"Forsand",
"Strand',"Hjelmeland","Suldal","Sauda’,'Finnoy",'Rennesay .
ira’,'Vindafjord’) ~

"Kvitsoy","Bokn"," Tysver", riktene i Rogaland",

municipality %in% c("Etne’,"Sveio,"Bomlo,"Stord",'Fitjar',"Tysnes",'Kvinnherad",
"Jondal',"Odda’,"Ullensvang","Eidfjord", Ulvik',"Granvin",
"Voss',"Kvam","Samnanger"," Austevoll’,"Vaksdal®,"Modalen",
*Osteroy”,"Meland",'Radoy",'Lindas”," Austrheim',"Fedje’,"Masfjorden”) ~

i Hordaland",

municipality %in% c(*Gulen',"Solund","Hyllestad","Hoyanger' ' Vik" ' Balestrand",
"Leikanger','Sogndal'," Aurland’,'Laerdal," Ardal",'Luster"," Askvoll’,
"Fjaler’,"Bremanger',"Selje’,'Eid","Hornindal," Gloppen", "Stryn") ~

i Sogn og Fjordanc”,

municipality %in%

B ¥ "' Ulstein®,'Hareid","Volda',
"Orsta’,"Orskog',"Norddal”,'Stranda’,Stordal","S;
*Skodje’,"Sula,Giske","Haram","Vestnes,"Rauma","Nesset",
"Midsund","Sandoy" ' Aukra’,"Fraena’,"Eide, Averoy," Gjemnes',
"Tingvoll’,'Sunndal’,"Surnadal’,'Halsa"'Smola”," Aure’) ~ "Distriktene i More

‘municipality %in%

ega’,'Vevelstad","HerayNordland" " Alstahaug’,
"Leitfjord","Grane’,"Hattfjelldal’,' Donna’,"Nesna’,"Hemnes',
*Luray","Traena’,"Rodoy","Meloy",'Gildeskal","Beiarn','Saltdal’,

"Tjeldsund’,"Evenes’,"Ballangen',"Rost", " Vieroy", Flakstad",

"Vagan',"Hadsel","BoNordland"," Oksnes","SortlandSuortd', Andoy","Moskenes') ~ "Distriktene i Nordland",

municipality %in% c(*Kvaefjord","Skénland’,'hestad",'Gratangen"," LoabskLavangen”,'Bardu",
"Salangen’,"Malselv",'Sorreisa’,"Dyroy”, ' Tranoy", Torsken","Berg',

Isfjord","Karlsoy",'Lyngen',"StorfjordO: On
*Skjervoy",'NordreisaRsisaRaisi", Kvaenangen') ~ "Distriktene i Troms',

wono',"Géi KafjordK: o

municipality %in%
c('Vardo',"Vadso'," GuovdageaidnuKautokeino',"Loppa",'Hasvik','Kvalsund',"Masoy",

*Nordkapp',' PorsangerPorsinguPorsanki"," KrdsjohkaKarasjok”,'Lebesby","Gamvi
*Berlevi

* "DeatnnTana’,"UnjargaNesseby,"Bitsfjord","SorVaranger”) ~

"Distriktene i Finnmark',

municipality %in%
c("Namsos","Hemne',"Snillfjord",'Hitra’,'Fraya','Orland", Agdenes’, Bjugn',
*Afjord","Roan",'Osen’,"Oppdal, Rennebu’,"Meldal’,"Roros,"Holtalen",
"MidtreGauldal”,"Skaun' "Klwbu',"Selbu’,"Tydal”,"Meraker","Frosta’,

*Levanger",'Verdal',' Verran',"Namdalseid",SniaseSnsa’,'Lierne","RaarvihkeRoyr
*Namsskogan','Grong',"Hoylandet"," Overhalla’,
"Vikna',"Neergy',"Leka',"Inder

"Fosnes','Flatanger",
Rindal") ~ "Distriktene

"' Indre Fose

Trondelag)) %>%
group_by(municipality, variable) %>% summarise(value=sum(valuc))
i <- na.omit(i

<-i i %o>%
= case_1 i %in% c(*O: ") ~ "Oslo’,
municipality %in% c("Trondheim") ~ "Trondheim',

municipality %ing

<(*Bergen") ~ "Bergen”,
‘municipality %in% c(*Stavanger’) ~ "Stavanger”,

municipality %in% c(" Arendal®) ~ *Arendal’,

municipality %in% c(*Grimstad", "Lillesand") ~ "Grimstad og Lillesand”,

municipality %in% c("Haugesund’,'Karmoy") ~ "Haugesund og Karmoy",

municipality %in% c("H&", "Klepp', "Time") ~ "Ha, Klepp og Time',

¢(*Kristiansand’) ~ *Kristiansand’,

municipality %in% c('Lindesnes", "Mandal®, "Marnardal®, "Sogne") ~ 'Lindesnes, Mandal,

municipality %ing

Marnardal og Sogne’,
municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c("Sola’, "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c("Elverum") ~ *
municipality %in% c("Gjovik') ~ "Gjovik’,

verum",

‘municipality %in% c("Hamar') ~ "Hamar",

ipality %in% c(' inger") ~ "Kongsvinger',

y %in% c("Lil
municipality %in% c('Ringsaker') ~ 'Ringsaker",
municipality %in% c("Stange") ~ "Stange’,
ici %ein% c(" ') ~ "Kristi "

municipality %in% c("Molde) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus’, "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer’) ~ *Steinkjer",
municipality %in% c(*Stjordal’) ~ 'Stjordal’,
municipality %in% c(" Alesund") ~ 'Alesund",
‘municipality %in% c("Alta’) ~ "Alta’,
municipality %in% c("Bodo") ~ "Bodo’,

ipality %in% c(" Nt :
o o Harstad Hirsttdk') ~ *Harstad",
municipality %in% c("Narvik') ~ "Narvik',

") ~ 'L o

municipality %in’

municipality %in% c(*Rana’) ~ "Rana’,
municipality %in% c("Tromsp"
municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ "Bamble',
municipality %in% e('Faerder
ipality %in% (']
municipality %in% c("Horten") ~ "Horten",
municipality %in% c('Kragera) ~ "Kragero',
municipality %in% c(‘Larvik') ~ "Larvik’,
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% e("Porsgrunn’) ~ Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien") ~ "Skien",
municipality %in% c(*Tonsberg) ~ "Tonsberg’,
(" Askoy") ~ "Askoy"
municipality %in% e("OsHordaland","Fusa') ~ "Os og Fusa',
~ "Flora og Vigsoy
municipality %in% c("Forde","Jolster",'Gaular",'Naustdal") ~ "Forde, Jolster, Gaular og

municipality %in?

municipality %in% c("Flora',"Végsoy

Naustdal’,
municipality %in% c(Oygarden’, "Fjell’, 'Sund") ~ "Oygarden, Fiell og Sund’,
municipality %in% c(* Asker") ~ "Asker",
municipality %in% (" Askim') ~ *Askim’,
municipality %in% c("Baeram")
municipality %in% c("Drammen’) ~ "Drammen’,
municipality %in% c("Eidsvoll') ~ "Eidsvoll’,
municipality %in% ¢("Fredrikstad") ~ "Fredrikstad®,
municipality %in% c("Frogn") ~ "Frogn',
municipality %in% c("Halden") ~ "Halden',
municipality %in% c("Kongsberg') ~ "Kongsberg’,
municipality %in% c("Lier") ~ "Lier",
municipality %in% c(*Lorenskog’, "Skedsmo') ~ *Lorenskog og Skedsmo",
municipality %in% e("Moss') ~ "Moss',

Beerum',

municipality %in% c("Nesodden®) ~ "Nesodden",
municipality %in% c(*Nittedal’) ~ "Nittedal’,

municipality %in% c("Ski',"Oppegérd") ~ "Ski og Oppegird’,
municipality %in% c("Ringerike') ~ "Ringerike’,
municipality %in% c("Raclingen') ~ "Reclingen’,
municipality %in% c("Sarpsborg") ~

psborg’,
municipality %in% c(*Ullensaker") ~ "Ullensaker",
municipality %in% c("Vestby') ~ "Vestby',
municipality %in% c(*As") ~ "As'
municipality %in% c(*Hvaler' " Aremark',"Marker®,'Romskog",
"Trogstad","Spydeberg”,"Eidsberg","Hobol","Skiptvet",
"Rakkestad","Rade’,"Rygge’,"Viler@stfold") ~ "Distriktene i

stfold",

municipality %in% c(* AurskogHoland","Sorum’,"Fet",'Encbakk',
*Gjerdrum",'NesAkershus','Nannestad", Hurdal’) ~ "Distriktene i Akershus',

municipality %in% c("Loten’, "NordOdal', 'SerOdal’, *Eidskog',
"Grue', "Asnes", "VilerHedmark', "Trysil',
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga","Tynset","Alvdal","Folldal", 'OsHedmark") ~ 'Distriktene i Hedmark",

municipality %in% c(*Dovre",'Lesja’,'Skjk',"Lom","Vigd","NordFron",'Sel’,
*SorFron’,"Ringebu’,"Oyer”,'Gausdal
*VestreToten","Jevnaker”,'Lunner’,'Gran','SondreLand",
"NordreLand",'SorAurdal’,"Etnedal”,' NordAurdal’,
*VestreSlidre','OystreSlidre’ ' Vang') ~ *Distriktene i Oppland’,

streToten”,

municipality %in% c("Hole","F1a","NesBuskerud","Gol","Hemsedal","Al","Hol",
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"Sigdal",'Kradsherad","Modum',"@vreEiker","NedreEiker", municipality %in% c("Bamble") ~ "Bamble’,

"Royken","Hurum",'Flesberg,"Rollag’,"NorcogUvdal") ~ "Distriktene i municipality %in% c("Fierder') ~ "Faerder”,
Buskerud, ipality %in% (" ")~ "
municipality %in% c("Horten") ~ *Horten",

deVestfold',"Re") ~ "Distriktene i Vestfold", municipality %in% c("Kragera') ~ "Kragero,
") ~ "Larvik',

municipality %in% c(*Svelvik",

municipality %in% c("Larvi

municipality %in% c("Siljan",'Drangedal’, Nome',"BoTelemark","Sauherad”,"Tinn',"Hjartdal’, municipality %in% c("Notodden") ~ "Notodden',
*Seljord”,"Kviteseid","Nissedal’,Fyresdal’, Tokke",'Vinje") ~ "Distriktene i municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
Telemark’, municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien") ~ "Skien",
municipality %in% c(*Risor","Gjerstad","Vegirshei," Tvedestrand", Froland", municipality %in% c("Tonsberg") ~ "Tonsberg’,
"Birkenes","Amli",'Tveland","ExjeogHornnes',Bygland", municipality %in% c(" Askoy") ~ "Askoy",
*Valle','Bykle') ~ "Distriktene i Aust-Agder”, municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,

municipality %in% c("Flora',"Vigsay") ~ "Flora og Vigsoy",
municipality %in% c("Forde

municipality %in% c(*Farsund','Flekkefjord",' Vennes ongd:
"Audnedal’,"Lyngdal","Haegebostad","K sdal’
Agder', ‘municipality %in% c(*Oygarden’, "Fjell’, "Sund") ~ "Oygarden, Fiell og Sund,
municipality %in% c(" Asker') ~ "Asker",
municipality %in% c(*Eigersund","Sokndal®,"Lund","Bjerkreim", Gjesdal’,"Forsand", municipality %in% c(* Askim’) ~ *Askim",
*Strand","Hjelmeland","Suldal’,'Sauda",'Finnoy",'Rennesoy”, municipality %in% c('Beerum") ~ *Barum’,
er’,"Utsira®,"Vindafjord") ~ "Distriktes

Jolster", Gaular”,"Naustdal') ~ "Forde, Jolster, Gaular og

riktene i Vest- Naustdal’,

*Kvitsoy","Bokn’,"Tys e i Rogaland", municipality %in% c(*Drammen’) ~ *Drammen’,
municipality %in% c("Eidsvoll’) ~ "Eidsvoll’,
municipality %in% c("Etne’,"Sveio’,"Bomlo,"Stord",'Fitjar","Tysnes','Kvinnherad", municipality %in% c("Fredrikstad’) ~ "Fredrikstad",
*Jondal','Odda’, Ullensvang","Eidfjord"," Ulvik’,'Granvin’, municipality %in% c(*Frogn') ~ "Frogn’,

"Voss',"Kvam"

amnanger"," Austevoll’,'Vaksdal’,"Modalen' municipality %ing

¢(*Halden) ~ *Halden",

*Osteroy”," Meland",'Radoy",'Lindis",' Austrheim’,"Fedje’,"Masfjorden ‘municipality %in% c('Kongsberg?) ~ "Kongsberg,
"Distriktene i Hordaland", municipality %in% c("Lier') ~ "Lier",
municipality %in% c("Lorenskog’, "Skedsmo') ~ "Lorenskog og Skedsmo’,
municipality %in% c(Gulen’,"Solund",'Hyllestad",' Hoyanger,"Vik",'Balestrand", municipality %in% c("Moss") ~ "Moss',
*Leikanger","Sogndal," Aurland",'Lierdal”," Ardal”, Luster","Askvoll’, municipality %in% c("Nesodden') ~ "Nesodden’,
*Fjaler",'Bremanger','Sclje’,"Eid","Hornindal",' Gloppen”, *Stryn’) ~ municipality %in% c(*Nittedal’) ~ *Nittedal,
*Distriktene i Sogn og Fjordane’, municipality %in% c("Ski',"Oppegard") ~ "Ski og Oppegird’,
municipality %in% c('Ringerike') ~ 'Ringerike’,
municipality %in% municipality %in% c("Reelingen") ~ "Raclingen”,
<("Vanylven",' " 'Heroy ", 'Ulstein",'Hareid","Volda', municipality %in% c(*Sarpsborg') ~ "Sarpsborg”
*Orsta’,'Orskog','Norddal","Stranda’,"Stordal','Sykkylven', municipality %in% c(*Ullensaker) ~ *Ullensaker",

"Skodje","Sula","Gi
"Midsund’,"Sandoy"," Aukra’'Freena’,"Eide’ " Averay"," Gjemnes ‘municipality %in% c(*As
"Tingvoll’,"Sunndal’,'Surnadal’,"Halsa,"Smola’,' Aure”) ~ "D municipality %in% c("Hvaler"," Aremark’,"Marker",'Romskog",
og Romsdal’, "Trogstad",'Spydeberg,"Bidsberg',"Hobol","Skiptvet",
*Rakkestad”,'Ride’, Rygge",'VilerOstfold’) ~ "Distriktene i Ostfold",

ke",'Haram', Vestnes",Rauma’,'Nesset", municipality %in% c("Vestby") ~ 'Vestby',

municipality %in%
v',"Vega',"Vevelstad',"HerpyNordland"," Alstahaug", municipality %in% c(" AurskogHgland","Sgrum".,"Fet","Enebakk",
"Leirfjord","Grane’,"Hattfjelldal”,'Donna’,"Nesna’,"Hemnes', *Gjerdrum’,'NesAkershus',"Nannestad","Hurdal") ~ "Distriktene i Akershus',

"Luroy","Treena’,"Rodoy","Meloy"," Gildeskal","Beiarn","Saltdal",

¢('Bindal","Spmna’,"Bronng

municipality %in% c("Loten’, "NordOdal', *SorOdal’, "Eidskog,
*FauskeFuossko',"Sorfold",'Steigen","HamaroyHabmer','DivtasvuodnaTysfjord", Lodingen”, *Grue’, *Asnes’, "VilerHedmark', "Trysil’,
"Tjeldsund*,"Even "Viergy','Flakstad', *Amot", "StorElvdal’, 'Rendalen’, "Engerdal’,
"Tolga',"Tynset"," Alvdal",'Folldal’, "OsHedmark') ~ 'Distriktene i Hedmark",

! 'Ballangen",'Rost"

"Vestvigoy',"Vigan',"Hadscl","BoNordland","@ksnes”,"SortlandSuort4”,' Andoy","Moskenes') ~ "Distriktene i Nordland",
municipality %in% c('Dovre’,"Lesja’,"Skjik","Lom","Vaga", NordFron",'Sel",
municipality %in% c('Kvafjord”,"Skinland",'Thestad’,'Gratangen,'LoabdkLavangen, Bardu', *SorFron’,"Ringebu’,"Oyer’,'Gausdal’, OstreToten’,
*Salangen,"Malselv",'Sorreis

" ,'Dyroy","Trangy","Torsken','Berg', *VestreToten', Jevnaker"," Lunner",' Gran',"SondreLand",
"NordreLand","Sor Aurdal’,"Etnedal’,"Nord Aurdal’,
*VestreSlidre’,"OystreSlidre’ " Vang') ~ "Distriktene i Oppland’,

"Lenvik","Balsfjord","Karlsoy","Lyngen","StorfjordOmasvt Omasvuono',"GaivuotnaKafjordk a
"Skjervoy","NordreisaRaisaRaisi","Kvaenangen') ~ "Distriktene i Troms",

municipality %in% c("Hole',"F1a","NesBuskerud","Gol", Hemsedal®,"Al" "Hol",
municipality %in% *Sigdal",'Krodsherad®,"Modum","QvreEiker',"NedreEiker
(" Vardo','Vadso",' GuovdageaidnuKautokeino',"Loppa’,'Hasvik","Kvalsund", Mésoy", *Royken","Hurum'",'Flesberg",'Rollag",'NoreogUvdal')

"Distriktene i

Buskerud",
"Nordkapp',"PorsangerPorsinguPorsanki","Karasj rasjok’,"Lebesby",'Gamvik",
"Berlevig", DeatnuTana", UnjargaNesseby”,'Batsfjord","SorVaranger') ~ municipality %in% c("Svelvik',"SandeVestfold”, Re’ riktene i Vestfold",
"Distriktene | Finnmark’,
municipality %in% c("Siljan’,"Drangedal’,"Nome","BoTelemark",'Sauherad"," Tinn", Hjartdal",
‘municipality %in% *Seljord”,"Kviteseid","Nissedal’,"Fyresdal’,"Tokke","Vinje") ~ "Distriktene i
<("Namsos","Hemne","Snillfjord","Hitra","Froya',Orland",' Agdenes”, Bjugn', Telemark',
"Afjord”, Roan","Osen’,'Oppdal’,"Rennebu’,"Meldal",Roros”,"Holtilen",
"MidtreGauldal',"Skaun®,"Klaebu',"Selbu"," Tydal',"Meraker","Frosta", municipality %in% c("Risor","Gjerstad"," Vegirshei'," Tvedestrand',"Froland",
"Birkenes'," Amli",'Iveland”,' EvjeogHornnes" ' Bygland”,
"Levanger',"Verdal’,'Verran"," id”"SnaaseSnisa’,"Lierne”," yrvik', "Valle',"Bykle") ~ "Distriktene i Aust-Agder”,
amsskogan'," Grong","Hoylandet","Overhalla","Fosnes",'Flatanger",
"Vikna","Naroy","Leka’, "Inderoy’,"Indre Fosen',"Rindal") ~ "Distriktene i municipality %in% c("Farsund",Flekkefjord","Vennesla,"Songdalen'," Aseral",
Trondelag")) %>% *Audnedal’, Lyngdal", Heegebostad,"Kvinesdal",'Sirdal") ~ "Distriktene i Vest-
group_by(municipality, variable) %>% summarise(value=sum(value)) Agder',
. X - nnomit(i ol
municipality %in% c("Eigersund”,"Sokndal","Lund","Bjerkreim","Gjesdal’,"Forsand”,
*Strand","Hjelmeland","Suldal’,"Sauda’,"Finngy","Rennesoy",
"Kvitsoy","Bokn’," Tysveer',"Utsira’,"Vindafjord") ~ "Distriktene i Rogaland",
%o>%
% c(*C ") ~ "Oslo’, municipality %in% c("Etne’,"Sveio',"Bomlo’,"Stord","Fitjar',"Tysnes","Kvinnherad",
municipality %in% c(*Trondheim') ~ "Trondheim', *Jondal’,"Odda’,"Ullensvang’,"Eidfjord","Ulvik"," Granvin',
municipality %in% c("Bergen') ~ "Bergen”, *Voss',"Kvam',"Samnanger","Austevoll”,"Vaksdal","Modalen",
municipality %in% c("Stavanger") ~ *Stavanger', *Osteray’,"Meland","Radoy”,'Lindas'," Austrheim’,"Fedje","Masfjorden") ~
municipality %in% c(* Arendal’) ~ "Arendal’, *Distriktene i Hordaland',
ipality %in% (' Grimstad’, "Lillesand’) ~ *Grimstad og Lillesand’,
municipality %in% c(*Haugesund","Karmoy") ~ "Haugesund og Karmoy', municipality %in% c("Gulen","Solund","Hyllestad","Hoyanger","Vik","Balestrand",
municipality %in% c("Ha’, "Klepp', "Time") ~ "Ha, Klepp og Time', "Leikanger","Sogndal”.
municipality %in% c("Kristiansand") ~ "Kristiansand", *Fjaler”, Bremanger","
municipality %in% c('Lindesnes", "Mandal’, "Marnardal’, *Sogne’) ~ "Lindesnes, Mandal, *Distriktene i Sogn og Fjordane',
Marnardal og Sogne’,
*Sandnes’) ~ "Sandnes”, municipality %in%
‘municipality %in% c(*Sola’, "Randaberg") ~ "Sola og Randaberg’, " Vanylven',"Sand " "Heroy " "Ulstein',"Hareid","Volda',
municipality %in% c("Elverum”) ~ "Elverum’, *Orsta”,"Orskog”,"Norddal’,"Stranda’,"Stordal","Sykkylven',
municipality %in% c(" Gjovik') ~ "Gjovik' *Skodje”,"Sula",'Giske',"Haram",'Vestnes',"Rauma’,'Nesset",
municipality %in% c(*Hamar") ~ "Hamar", "Midsund","Sandoy"," Aukra”,"Fraena’,'Eide'," Averoy”, Gjemnes',
icipality %in% c("Kongsvinger') ~ "Kongsvinger', "Tingvoll’,'Sunndal’,'Surnadal’,"Halsa’,"Smola’," Aure") ~ *Distriktene i More
ity %in% 'L ")~ 'L . og Romsdal",
‘municipality %in% c('Ringsaker") ~ "Ringsaker",
municipality %in% c("Stange") ~ "Stange' municipality %in%
i v %in% c("Kristi ") ~ "Kristi o o"Bindal","Somna’,'Bronnoy","Vega',"Vevelstad","HeroyNordland"," Alstabaug",
municipality %in% c(*Molde") ~ "Molde", *Leirfjord","Grane','Hattfjelldal’,"Donna’,"Nesna',"Hemnes',
municipality %in% c(*Orkdal’, "Melhus', "Malvik') ~ "Orkdal, Melhus og Malvik’, "Lurey","Traena’,"Rodoy”,"Meloy","Gildeskal",'Beiarn","Saltdal’,

municipality %in% c(*Steinkjer) ~ "Steinkjer",

municipality %in% c("Stjordal’) ~ Stjordal" "FauskeFuossko','Sorfold",Steigen","HamaroyHgbmer" " DivtasvuodnaTysfjord",'Lodingen’,

municipality %in% c(* Alesund") ~ "Alesund, "Tjeldsund,"Evenes",'Ballangen","Rost","Vaeroy", Flakstad",

municipality %in% c(*Alta) ~ "Alta’,

municipality %in% ¢('Bode") ~ "Boda", "Vestvagay',"Vigan®,"Hadsel","BoNordland","@ksnes',"SortlandSuort4’," Andpy","Moskenes "Distriktene i Nordland",
in% e” 1) ~ " "

municipality %in% c(*HarstadHérsttdk") ~ "Harstad", municipality %in% c("Kviefjord”,"Skanland", Thestad", Gratangen","LoabdkLavangen","Bardu',

municipality %in% e(*Narvik') ~ "Narv *Salangen’,"Malselv",'Sorreisa’, Dyroy","Tranoy","Torsken’, Berg',
municipality %in% c('Rana’) ~ "Rana’,

municipality %in% c(*Tromso") ~ "Tromso", *Lenvik’,'Balsfjord”,'Karlsoy",'Lyngen""StorfjordQ Omasvuono’,'G

dKaivuono®

municipality %in% c(*Vefsn') ~ "Vefsn', *Skjervoy","NordreisaRéisaRaisi',"Kvaenangen') ~ *Distriktene i Troms',
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municipality %in%
<(*Vardo','Vadso'," GuovdageaidnuKautokeino',"Loppa’,'Hasvik',"Kvalsund", Masoy",

"Nordkapp’,"PorsangerPorsi anki","Kardsj sjok”,"Lebesby", Gamvik',
"Berlevig", DeatnuTana',"UnjargaNesseby",Batsfjord’,"SorVaranger”) ~
"Distriktene i Finnmark’,

municipality %in%
c(*Namsos","Hemme' "Snillfjord” " Hitra',"Froya’,'Orland"," Agdenes" " Bjugn',
*Afjord","Roan’,"Osen","Oppdal”,"Rennebu’,"Meldal","Roros","Holtilen’,
"MidtreGauldal’,"Skaun’,"Klaebu',"Selbu’,"Tydal’,"Merdker" " Frosta’,

*Levanger','Verdal','Verran',"Namdalseid","SniascSnisa’ "Lierne",' RaarvihkeRoyrvik',
amsskogan','Grong',"Hoylandet”,'Overhalla’,'Fosnes' " Flatanger",
'Indre Fosen','Rindal’) ~ "Distriktene i

"Vikna','Neeroy",'Leka® ' Inderoy

Trondelag")) %>%
group_by(municipality, variable) %>% summarise(value=sum(value))

igangsatt/ <-na V
et <- i il 0y %>%
mutate( = case_when( %in% c("O: ") ~ "Oslo’,

municipality %in% c(*Trondheim") ~ "Trondheim’,
municipality %in% c('Bergen') ~ *Bergen’,
municipality %in% c(*Stavanger) ~ ‘Stavanger’,

‘municipality %in% c(’ Arendal’) ~ *Arendal’,

municipality %in% c(*Grimstad", "Lillesand’) ~ *Grimstad og Lillesand",

municipality %in% c('Haugesund','Karmoy") ~ "Haugesund og Karmay',

municipality %in% c("Ha", "Klepp", "Time") ~ "Ha, Klepp og Time',

municipality %in% c("Kristiansand") ~ "Kristiansand"

municipality %in% c('Lindesnes’, 'Mandal', "Marnardal®, "Segne') ~ 'Lindesnes, Mandal,

Marnardal og Sogne’,
municipality %in% c(*Sandnes") ~ "Sandnes',
municipality %in% c("Sola", 'Randaberg") ~ "Sola og Randaberg’,
municipality %in% c(*Elverum") ~ "Elverum',
municipality %in% c(Gjovik') ~ 'Gjovik',
municipality %in% c('Hamar') ~ "Hamar",
ic %in% (" Kongsvinger") ~ " inger’,
y %in% c"Lil ") ~ "Lil "
municipality %in% c('Ringsaker”) ~ 'Ringsaker’,
ipality %in% c(*Stan
ity %in% c("Kris ") ~ "Kristiansund’,
municipality %in% c("Molde’) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus', *Malvik’) ~ "Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer) ~ "Steinkjer",
municipality %in% c(*Stjordal’) ~ *Stjordal’,
municipality %in% c(* Alesund') ~ "Alesund’,
municipality %in% c(*Alta’) ~ "Alta”,
municipality %in% c("Bodo) ~ "Bodo",
i v %in% o )~ '
municipality %in% c(*HarstadHarstt4k") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c("Tromso") ~ "Tromso",
municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ *Bamble",
municipality %in% c(Faerder’) ~ 'Faerder”,
icipality %in%% c(* ")~ ",
municipality %in% c("Horten") ~ "Horten",
municipality %in% c("Kragero") ~ "Kragero',
municipality %in% c(*Larvik') ~ 'Larvik",
municipality %in% c('Notodden') ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’
municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien') ~ *Skien",
municipality %in% c(*Tonsberg") ~ "Tonsberg',
municipality %in% c(* Askoy") ~ *Askoy",
municipality %in%% c(*OsHordaland","Fusa') ~ "Os og Fusa',

‘munic

municipality %in% c(*Flora',

igsoy") ~ "Flora og Vigsoy',
municipality %in% c('Forde","Jolster"."Gaular’,"Naustdal’) ~ "Forde, Jolster, Gaular og

Naustdal',

municipality %in% c('Oygarden’, "Fiell’, 'Sund") ~ *Oygarden, Fiell og Sund’,
municipality %in% c(* Asker") ~ *Asker',
municipality %in% c(*Askim") ~ "Askim',
municipality %in% c('Baerum") ~ "Baerum’,
municipality %in% c('Drammen") ~ "Drammen’,
municipality %in% c("Eidsvoll') ~ "Eidsvoll’,
icipality %in% (' Fredrikstad”) ~ "Fredrikstad",

municipality %in% c(*Frogn') ~ "Frogn’,
‘municipality %in% c("Halden") ~ "Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg,
municipality %in% c("Lier') ~ "Lier",
municipality %in% c(* Lorenskog”, *Skedsmo") ~ 'Lorenskog og Skedsmo’,
ipality %in% c("Moss") ~ "Moss",
‘municipality %in% c(*Nesodden") ~ "Nesodden",
municipality %in% c(*Nittedal’) ~ "Nittedal,
municipality %in% c("Ski','Oppegird") ~ "Ski og Oppegdrd",
municipality %in% c(*Ringerike’) ~ "Ringerike",
municipality %in% c(Raelingen’) ~ *Reelingen’,

ipality %in% c(*Sarpsborg’) ~ "Sarpsborg”,
‘municipality %in% c(*Ullensaker") ~ "Ullensaker",
municipality %in% c(*Vestby) ~ "Vestby',
municipality %in% c(*As") ~ "As",
municipality %in% c(Hvaler”," Aremark’,"Marker","Romskog’,

"Trogstad"," g, herg","Hobol","Skiptvet",
"Rakkestad","Réde’,"Rygge"' VilerOstfold") ~ "Distriktene i Ostfold",

‘munic

id

municipality %in% c(* AurskogHoland","Sorum",'Fet","Encbakk',
*Gjerdrum",'NesAkershus",'Nannestad","Hurdal') ~ "Distriktene i Akershus',

municipality %in% c(*Loten", "NordOdal’, 'SprOdal’, "Eidskog’,
"Grue', "Asnes', "ValerHedmark", "Trysil',
*Amot", *StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga',"Tynset"," Alvdal',"Folldal", "OsHedmark") ~ "D

iktene i Hedmark",

municipality %in% c('Dovre’,"Le ,"Skjak","Lom","Vaga',"NordFron®,"Sel",
*SorFron"'Ringebu','Oyer"," Gausdal’," OstreToten’,
"VestreToten","Jevnaker',"Lunner",'Gran',"SondreLand",
"NordreLand",'SorAurdal’,"Etnedal’, Nord Aurdal’,
*VestreSlidre’,"OystreSlidre’,"Vang') ~ "Distriktene i Oppland’,

municipality %in% c("Hole','Fla","NesBuskerud®," Gol',"Hemsedal"," AI","Hol",

c(*Vanylven',"Sand; " H

*Sigdal’,"Krodsherad”,"Modum", @vreEiker","NedreEiker",
"Royken',"Hurum'",'Flesberg", Rollag’,'NorcogUvdal') ~ "Distriktene i

Buskerud',
municipality %in% c("Sve mdeVestfold",'Re’) ~ 'Distriktene i
municipality %in% c("Siljan’,'Drangedal’,'Nome',"BoTelemark”,'Sauherad","Tinn',Hjartdal",
*Seljord","Kvitescid,"Nissedal’, Fyresdal'," Tokke","Vinje') ~ "Distriktene i
Telemark',
municipality %in% c("Risor"," Gjerstad","Vegarshei’,"Tvedestrand”,"Froland",
"Birkenes'"Amli", Iveland","EvjeogHornnes",Bygland”,
*Valle'"Bykle") ~ "Distriktene i Aust-Agder’,
municipality %in% e('Farsund",Flekkefjord",'Vennesla','Songdalen'," Aseral",
"Audnedal”,"Lyngdal',"Haegebostad","Kvinesdal',"Sirdal") ~ "Distriktene i Vest-
Agder',

municipality %in% c(’Eigersund",'Sokndal,"Lund",'Bjerkreim"," Gjesdal’,"Forsand”,
*Strand",'Hjclmeland",'Suldal’,"Sauda’,'Finnoy",'Rennesoy’
"Kvitsoy",'Bokn',"Tysvier',"Utsira","Vindafjord") ~ 'Distriktene

Rogaland’,

municipality %in% c("Etne’,'Sveio,"Bomlo’,"Stord" 'Fitjar',"Tysnes",'Kvinnherad',
“Jondal’,'Odda’,"Ullensvang',"Eidfjord","Ulvik', Granvin',
*Voss',"Kvam',"Samnanger”," Austevoll', Vaksdal’, Modalen”,
*Osteray","Meland",'Radoy",'Lindés'," Austrheim",'Fedje","Masfjorden”) ~
"Distriktene i Hordaland",

municipality %in% c("Gulen',"Solund","Hyllestad","Hoyanger",'Vik',"Balestrand",
“Leikanger",'Sogndal',' Aurland’, Lierdal’," Ardal’," Luster"," Askvoll’,
*Fjaler’,'Bremanger','Selje','Eid",'Hornindal", Gloppen', "Stryn") ~
*Distriktene i Sogn og Fjordane',

municipality %in%

","Ulstein”,"Hareid","Volda,

*Orsta’,'Orskog!,"Norddal’ "Stranda’,"Stordal’,'Sykkylven",
*Skodje”,"Sula"," Giske","Haram" " Vestnes',"Rauma’,"Nesset",
"Midsund","Sandoy"," Aukra’,'Fraena’ " Eide" " Averoy” " Gjemnes"
"Tingvoll’,'Sunndal’,"Surnadal’, Halsa,"Smola’," Aure") ~ "Distriktene i More

og Romsdal’,

o'Vardo','Vadso"," GuovdageaidnuKautokeino', Loppa

municipality %in%
c("Bindal',"Somna’,'Bronnoy",'Vega',"Vevelstad","HeroyNordland"," Alstahaug",
"Leirfjord","Grane',"Hattfjelldal’,'Donna’,"Nesna’,"Hemnes',
"Luroy’,"Traena’,"Rodoy”,"Meloy","Gildeskil","Beiarn",*Saltdal’,

*FauskeFuossko','Sorfold",'Steigen","HamaroyHibmer, DivtasvuodnaTysfjord’, Lodingen’,
“Tjeldsund’,Evenes’,"Ballangen’,"Rost", ' Vacroy,"Flakstad",

"Vestvagoy',"Vigan","Hadsel","BoNordland

Oksnes',"SortlandSuorta’," Andoy”,"Moskenes") ~ "Distriktene i Nordland",

municipality %in% c(*Kvaefjord",'Skinland’, Ihestad",'Gratangen','LoabikLavangen,'Bardu’,

"Salangen","Milselv","Sprrei

a","Dyroy","Tranoy","Torsken",Berg',

"Lenvik","Balsfjord","Karlsoy","Lyngen","StorfjordO: Omasvuono',"Gair KifjordK: "

*Skjervoy",'NordreisaRdisaRaisi',"Kvanangen’) ~ "Distriktene i Troms’,

municipality %in%

", "Kvalsund',"Masoy”,
"Nordkapp',"PorsangerPorsanguPorsanki","KirésjohkaKarasjok', Lebesby",'Gamvik',
*Berlevg',"DeatnuTana', UnjérgaNessby','Batsfjord,"SorVaranger") ~

*Distriktene i Finnmark',

municipality %in%

c(*Namsos',"Hemne',"Snillfjord",'Hitra", Froya','Orland",' Agdenes','Bjugn’,
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*Afjord","Roan","Osen’,"Oppdal","Rennebu’,"Meldal’,"Roros',"Holtalen",
'MidtreGauldal",'Skaun","'Klaebu',"Selbu"," Tydal","Meriker","Frosta',

"Levanger',"Verdal','Verran'," A " 'Lierne'," ihkeRoy .
"Namsskogan','Grong' "Hoylandet""Overhalla’,"Fosnes’,'Flatanger",
"Vikna','Nicroy","Leka’ ' Inderoy”,'Indre Fosen",'Rindal") ~ "Distriktene i

Trondelag)) %%
group_by(municipality, variable) %>Y% summarise(value=sum(value))
. L - naomit N

< i %o>%
ity %in% c("C
municipality %in% c("Trondheim!
municipality %in% c("Bergen") ~ "Bergen’,

municipality %in% c("Stavanger") ~ "Stavanger”,

municipality %in% c(* Arendal®) ~ "Arendal’,

municipality %in% c(*Grimstad", "Lillesand") ~ *Grimstad og Lillesand",

") ~ "Oslo’,
"Trondheim’,

municipality %in% c("Haugesund","Karmay") ~ "Haugesund og Karmoy',
municipality %in% c("H&", "Klepp", "Time") ~ "Ha, Klepp og Time',
municipality %in% c("Kristiansand") ~ "Kristiansand”,
municipality %in% c(’Lindesnes", "Mandal®, "Marnardal, "Sogne") ~ 'Lindesnes, Mandal,
Marnardal og Sogne’,

municipality %in% c(*Sandnes") ~ *Sandnes”,
municipality %in% c("Sola’, "Randaberg’) ~ *Sola og Randaberg',
municipality %in% c("Elverum") ~ *Elverum’,
municipality %in% c("Gjovik") ~ "Gjovik’,
municipality %in% c(*Hamar') ~ 'Hamar",

ipality %in% (" inger') ~ inger”

%in% c("Lil ") ~ L :

municipality %in% c("Ringsaker') ~ "Ringsaker",
municipality %in% c("Stange) ~ "Stange’,

ipality %in% c("K: ") ~ "Kristi g
municipality %in% c("Molde") ~ "Molde',
municipality %in% c("Orkdal’, "Melhus", "Malvik') ~ 'Orkdal, Melhus og Malvil
municipality %in% c("Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund",
municipality %in% c(*Alta) ~ *Alta’,
municipality %in% c("Boda") ~ "Bod",

i %in% c(" )~ "
municipality %in% c("HarstadHarstt4k') ~ "Harstad",
municipality %in% c("Narvik') ~ "Nar
municipality %in% c('Rana') ~ "Rana’,
municipality %in% e("Tromso’) ~ "Troms",

municipality %in% c(*Vefsn®) ~ "Vefsn",



Naustdal’,

Buskerud",

Telemark",

Agder’,

municipality %in% c('Bamble') ~ 'Bamble',
municipality %in% c(*Facrder’) ~ "Faerder",

y Yein% o 1)~ ',
municipality %in% c(*Horten") ~ "Horten",
municipality %in% c("Kragers"

~ "Kragers",
‘municipality %in% c('Larvik') ~ "Larvik',
municipality %in% c("Notodden’) ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’
municipality %in% c(*Sandefjord") ~ *Sandefjord",
‘municipality %in% c(*Skien®) ~ "Skien",

municipality %in% c(*Tonsberg") ~ "Tonsberg",
municipality %in% c(* Askoy") ~ "Askoy’,

municipality %in% c(*OsHordaland",'Fusa’) ~ "Os og Fusa’,
municipality %in% c(*Flora','Vigsoy") ~ "Flora og Vigsoy
municipality %in% c('Forde',"Jolster',"Gaular','Naustdal') ~ "Forde,

Jolster, Gaular og

municipality %in% c(*Oygarden”, "Ficll', "Sund") ~ "Oygarden. Fjell og Sund",
municipality %in% c(* Asker") ~ *Asker

municipality %in% c(* Askim’) ~ "Askim’,

municipality %in% e(*Bawrum") ~ "Baerum’,

munic

pality %in% c('Drammen’) ~ 'Drammen’,
municipality %in% c(*Eidsvoll’) ~ *Eidsvoll",
municipality %in% c(*Fredrikstad’) ~ "Fredrikstad",
municipality %in% c(*Frogn') ~ *Frogn
municipality %in% c(*Halden") ~ "Halden’,
municipality %in% c("Kongsherg') ~ "Kongsberg",

municipality %in% c("Lier") ~

municipality %in% c("Lorenskog', "Skedsmo) ~ "Lorenskog og Skedsmo’,

municipality %in% c("Moss") ~ "Moss",

municipality %in% ¢('Nesodden") ~ "Nesodden",

municipality %in% c(*Nittedal") ~ "Nittedal’,

municipality %in% c(*Ski',"Oppegard") ~ "Ski og Oppegérd’,

municipality %in% c(*Ringerike") ~ "Ringerike',

‘municipality %in% c(*Reclingen") ~ "Raelingen”,

municipality %in% c("Sarpsborg”) ~ *Sarpsborg”

municipality %in% c(*Ullensaker") ~ "Ullensaker”,

municipality %in% (" Vestby") ~ "Vestby",

municipality %in% c('As") ~ 'As",

municipality %in% c("Hvaler’," Aremark”, Marker","Romskog',
"Trogstad","Spydeberg”, Eidsberg”,"Hobol","Skiptvet",
"Rakkestad","Rade’,"Rygge"," Valer@stfold") ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland","Sorum’”,"Fet","Enebakk",

"Gjerdrum’,"NesAkershus’,"Nannestad',"Hurdal") ~ "Distriktene i Akershus’,

municipality %in% c(*Loten", "NordOdal", "SorOdal", "Eidskog’,
*Grue', *Asnes", "VilerHedmark', "Trysil’,
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga","Tynset","Alvdal","Folldal", "OsHedmark") ~ "Distriktene i Hedmark",

municipality %in% c('Dovre’,'Lesja’,"Skjak,"Lom",'Viga",'NordFron","Sel",
"SorFron','Ringebu','Oyer',' Gausdal'," OstreToten”,
"VestreToten"," Jevnaker',"Lunner',"Gran","SpndreLand",
"NordreLand",'SorAurdal’,"Etnedal", Nord Aurdal’,
"VestreSlidre’,"OystreSlidre,"Vang') ~ "Distriktenc i Oppland”,

municipality %in% c(*Hole',"FI4" 'NesBuskerud','Gol" " Hemsedal’ " AI',"Hol",
*Sigdal,"Kradsherad", Modum',"OvreEiker','NedreEiker',
"Royken","Hurum",Flesberg","Rollag",'NoreogUvdal') ~ "Dj

municipality %in% c('Svelvik',"'SandeVestfold',"Re") ~ "Distriktene i Vestfold®,

‘municipality %in% c(*Siljan"," Drangedal’,'Nome",' BoTelemark',"Sauh
*Seljord","Kviteseid","Nissedal",'Fyresdal”,"Tokke',"Vi

"Tinn',"Hjartdal’,
) ~ "Distriktene i

egirshei’,"Tvedestrand”,Froland,

municipality %in% c(*Risor’, Gjerstad","

mli', Tveland’,"EvjeogHornnes','Bygland”,

Bykle') ~ "Distriktene i Aust-Agder’,

municipality %in% c(*Farsund’,"Flekkefjord","Vennesla’,"Songdalen" " Aseral,
*Audnedal’,"Lyngdal", Haegebostad”,"Kvinesdal","Sirdal’) ~ "Distriktene i Vest-

municipality %in% c(*Eigersund","Sokndal’,'Lund"," Bjerkreim",' Gjesdal”,'Forsand",
*Strand”,"Hjelmeland",'Suldal’,"Sauda’,"Finnoy”,"Rennesoy”,
"Kvitsoy","Bokn",'Tysver”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

municipality %in% c('Etne","Sveio","Bomlo","Stord","Fitjar","Tys:
*Jondal',’Odda’, Ullensvang",Eidfjord", Ulvik',"Granvin,
"Voss' "Kvam'","Samnanger"," Austevoll’,' Vaksdal’,"Modalen',
*Osteroy”,'Meland",'Radoy",'Lindas’, Austrheim’,"Fedje’,"Masfjorden®) ~

s',"Kvinnherad",

*Distriktene i Hordaland",

municipality %in% c(*Gulen',"Solund",'Hyllestad”,"Hoyanger","Vik",'Balestrand",
"Sogndal”,"Aurland","Leerdal’," Ardal”,"Luster”," Askvoll’,
"Fjaler","Bremanger,"Selje","Eid","Hornindal'," Gloppen", "Stryn’) ~

"Leikanger

"Distriktene i Sogn og Fjordane”,

(" Vanylven",'

og Romsdal,

municipality %in%

" 'Ulstein®,'Hareid","Volda,
"Orsta’,"Orskog,"Norddal”,'Stranda’ " Stordal","Sykkylven",
*Skodje’,"Sula’,"Giske","Haram',"Vestnes','Rauma","Nesset",
"Midsund","Sandoy",' Aukra’,'Friena’,'Eide ' Averoy", Gjemnes',
"Tingvoll’,"Sunndal’,'Surnadal’,"Halsa",'Smola”," Aure’) ~ "Distriktene i More

municipality %in%

¢("Bindal","Somna’,"Bronney","Vega',"Vevelstad®,"HeroyNordland"," Alstahaug”,

*Leirfjord"," Grane","Hattfjelldal’,' Donna’,'Nesna®,'Hemnes',
"Lurgy",'Trena’ "Roday","Meloy"," Gildeskdl',"Beiarn® 'Saltdal,

"FauskeFuossko®,"Sorfold","Steigen","HamargyHébmer"," DivtasvuodnaTysfjord","Lodingen",

"Tjeldsund',"Evenes',"Ballangen","Rost"," Veeroy","Flakstad®,

"Vestvagoy',"Vagan',"Hadsel", BoNordland",'Oksnes","SortlandSuorta’," Andoy","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kvaefjord","Skénland",'Thestad",' Gratangen’,"LoabdkLavangen’,"Bardu',

*Salangen’,"Malselv",'Sorreisa",Dyroy","Tranoy", Torsken’,'Berg’,

"Lenvik',"Balsfjord’,"Karlsoy*,"Lyngen®,"StorfjordO dmasvuono'," GéivuotnaKafjordKaiviono'.

"Skjervoy","NordreisaRaisaRaisi", Kvaenangen") ~ "Distriktene i Troms",

municipality %in%
¢(*Vardo","Vadso®,'GuovdageaidnuKautokeino,"Loppa’, Hasvik","Kvalsund’,"Masoy

*Nordkapp','PorsangerPorsénguPorsanki",KirsjohkaKarasjok”,"
"Berlevig',"DeatnuTana’,"UnjérgaNesseby","Btsfjord","SorVaranger") ~

by, Gamvik'
*Distriktene i Finnmark',

municipality %in%
*Hemne',"Snillfjord",Hitra","Fraya','Orland"," Agdenes', Bjugn',
*Afjord","Roan”,'Osen’,"Oppdal’, Rennebu’,"Meldal’,"Roros,"Holtalen’,
"MidtreGauldal’,"Skaun',"Klzebu','Selbu’,"Tydal’ "Meraker',"Frosta’,

o("Namso

*Levanger','Verdal’,'Verran'," § ! 'Lierne," iK',
*Namsskogan','Grong',"Hoylandet,*Overhalla’,"Fosng

"Vikna',"Nzeroy","Lek

*,'Flatanger",
‘Inderoy",'Indre Fosen",'Rindal®) ~ "Distriktene i

Trondelag")) %>%
group_by(municipality, variable) %>% summarise(value=sum(value))
i I <- na.omit (i )

fullforteencbolig <- fullforteencbolig %%

mut ipality = case_when(s ipality %in% c("Os ') ~ "Oslo’,
¢("Trondheim') ~ "Trondheim',
‘municipality %in% c("Bergen’) ~ "Bergen',

municipality %in?

municipality %in% c("Stavanger") ~ "Stavanger’,
municipality %in% c(" Arendal’) ~ " Arendal’,
municipality %in% c(*Grimstad, "Lillesand") ~ "Grimstad og Lillesand”,
municipality %in% c("Haugesund’,'Karmoy") ~ *Haugesund og Karmoy",
municipality %in% e("HA", "Klepp', "Time') ~ "Ha, Klepp og Time',
ipality Y%in% c"Kristiansand") ~ "Kristi .
municipality %in% c("Lindesnes", "Mandal", "Marnardal", "Sogne") ~ "Lindesnes, Mandal,

Marnardal og Sogne',
municipality %in% c("Sandnes") ~ "Sandnes",
municipality %in% c("Sola’, "Randaberg”) ~ "Sola og Randaberg",
municipality %in% c("Elverum’) ~ *Elverum’,
‘municipality %in% c("Gjovik") ~ "Gjovik"
municipality %in% c("Hamar") ~ "Hamar",
ity %in% c(" inger”) ~ " inger”,
%in% c(Lilleha S .
municipality %in% c("Ringsake

~ *Ringsaker",
municipality %in% c("Stange") ~ "Stange"

stiansund",

municipality %in% c("Kristiansund’) ~ 'Ki
municipality %in% c("Molde') ~ "Molde",
municipality %in% c("Orkdal’, "Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
municipality %in% c("Steinkjer') ~ *Steinkjer",
municipality %in% c(*Stjordal’) ~ *Stjordal’,
municipality %in% c("Alesund") ~ *Alesund’,
municipality %in% c("Alta’) ~ "Alta’,
municipality %in% c('Bodg") ~ "Bodo"
ipality %in% c(" - g

municipality %in% c(*HarstadHarsttdk') ~ "Harsta
municipality %in% c("Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c("Tromso") ~ "Tromse",
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c(*Bamble') ~ "Bamble’
municipality %in% c(*Feerder

i %ein% c("
‘municipality %in% c("Horten') ~ "Horten',
municipality %in% c("Kragero") ~ "Kragero',
municipality %in% c('Larvik") ~ 'Larvik’,
municipality %in% c(*Notodden") ~ "Notodden',
municipality %in% c(*Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien") ~ "Skien",
municipality %in% (" Tonsberg") ~ "Tonsberg',
municipality %in% c(* Askoy") ~ "Askoy",
municipality %in% c(*OsHordaland","Fusa’) ~ "Os og Fusa’,
municipality %in% c("Flora’,"Vagsoy") ~ "Flora og Vigsoy"
municipality %in% c("Forde","Jolster','Gaular",'Naustdal’) ~ *Forde, Jolster, Gaular og

Naustdal’,
municipality %in% c(Oygarden’, "Fell’, 'Sund") ~ "Oygarden, Ficll og Sund’,
municipality %in% c(* Asker?) ~ "Asker",
municipality %in% c(" Askim") ~ "4
municipality %in% c("Baerum') ~ "Barum’,
municipality %in% c(*Drammen’) ~ "Drammen’,
municipality %in% e('Eidsvoll’) ~ "Eidsvoll",

stad") ~ 'Fredrikstad",

municipality %in% c("Frogn’) ~ "Frogn',

municipality %in% c("Halden") ~ "Halden',
municipality %in% c("Kongsberg') ~ "Kongsberg’,
municipality %in% e('Lier') ~ "Lier",
municipality %in% e("Lorenskog", "Skedsmo’

m',

municipality %in% c'Fredri

~ "Lorenskog og Skedsmo’,
municipality %in% c("Moss") ~ "Moss",

municipality %in% c("Nesodden®) ~ "Nesodden",

municipality %in% c("Nittedal') ~ "Nittedal",

municipality %in% c("Ski',"Oppegird”) ~ "Ski og Oppegird’,
municipality %in% c('Ringerike") ~ *Ringerike’,

municipality %in% c("Relingen")

*Reelingen’

municipality %in% c("Sarpsborg') ~ "Sarpsborg’,

municipality %in% c(*Ullensaker") ~ "Ullensaker",

municipality %in% c(*Vestby") ~ "Vestby",

municipality %in% c(*As") ~ *As’,

municipality %in% c("Hvaler'," Aremark',"Marker",'Romskog","Hobol",
"Trogstad","Spydeberg’.'Bidsberg','Skiptvet",
"Rakkestad®,"Réde’,"Rygge","VilerOstfold’) ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland’,"Sorum’,"Fet",'Enebakk’,
*Gjerdrum",'NesAkershus','Nannestad","Hurdal’) ~ "Distriktene i Akershus',

municipality %in% c(*"Loten’, "NordOdal’, "SorOdal", *Eidskog',
"Grue’, "Asnes”, "VilerHedmark', "Trysil’,
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga',"Tynset"," Alvdal",'Folldal", *OsHedmark") ~ 'Distriktene i Hedmark",

‘municipality %in% c('Dovre",'Lesja’,'Skjak’,"Lom","Viga","NordFron","Sel",
*SorFron’,"Ringebu',"Oyer’,'Gausdal’, OstreToten’,
"VestreToten","Jevnaker”,'Lunner’,' Gran',"SondreLand",
*NordreLand",'SorAurdal,'Etnedal,' NordAurdal’,

eSlidre’," OystreSlidre’,"Vang’) ~ *Distriktene i Oppland’,
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municipality %in% c("Hole®,"FIa","NesBuskerud"," Gol',"Hemsedal","AI" "Hol",
*Sigdal’,"Krodsherad", Modum',"@vreEiker",'NedreEiker,
*Royken","Hurum",'Flesberg’,"Rollag’,"NorcogUvdal") ~ "Distriktene i

Buskerud®,
municipality %in% c(*Svelvik",'SandeVestfold,"Re") ~ "Distriktene i Vestfold',
municipality %in% c("Siljan", Drangedal’,"Nome","BoTelemark',"Sauherad”,"Tinn","Hjartdal’,
"Seljord","Kviteseid","Nissedal’, "Fyresdal’, Tokke',"Vinje") ~ "Distriktene i
Telemark',
municipality %in% c("Risor",Gjerstad","Vegarshei',' Tvedestrand","Froland",
"Birkenes”,"Amli","Iveland","EvjeogHornnes,"Bygland",
"Valle,"Bykle") ~ "Distriktene i Aust-Agder’,
municipality %in% c(*Farsund","Flekkefjord","Vennes ongdalen’," Aseral”,
" Audnedal’,"Lyngdal’,"Haegebostad","Kvinesdal","Sirdal") ~ "Distriktene i Vest-
Agder", Naustdal",
municipality %in% c(* Eigersund®,"Sokndal","Lund",'Bjerkreim",'Gjesdal’,"Forsand",
"Strand’,"Hjelmeland","Suldal","Sauda’,Finnoy","Rennesoy”,
"Kvitsoy","Bokn","Tysvaer","Utsira","Vindafjord") ~ "Distriktene i Rogaland’,
municipality %in% c("Etne’,"Sveio’, Bomlo',"Stord","Fitjar","Tysnes’,"Kvinnherad",
"Jondal","Odda’", Ullensvang','Eidfjord", Ulvik',"Granvin",
"Voss',"Kvam',"Samnanger”," Austevoll’, Vaksdal’,"Modalen®,
"Osteroy”,"Meland","Radoy”,'Lindas"," Austrheim’,"Fedje’,"Masfjorden") ~
"Distriktene i Hordaland",
municipality %in% c(* Gulen’,"Solund","Hyllestad"," Hoyanger","Vik",'Balestrand",
"Leikanger","Sogndal"." Aurland” " Laerdal’," Ardal’, Luster" " Askvoll’,
"Fjaler","Bremanger,"Selje","Eid","Hornindal'," Gloppen", "Stryn’) ~
"Distriktene i Sogn og Fjordane”,
municipality %in%
<(*Vanylven'," " 'Heroy " *Ulstein’,'Hareid","Volda®,
"Orsta’,"Orskog’,"Norddal","Stranda’,"Stordal’,"Sykkylven",
"Skodje","Sula’,"Giske","Haram',"Vestnes","Rauma',"Nesset",
"Midsund®,"Sandoy"," Aukra',"Fraena’,"Eide’," Averoy","Gjemn
"Tingvoll’,"Sunndal’,"Surnadal’,"Halsa’,"Smola’," Aure") ~ "Distriktene i More
og Romsdal’,
municipality %in%
¢("Bindal","Somna’,"Bronnoy","Vega','Vevelstad®,"HeroyNordland"," Alstahaug',
"Leirfjord","Grane","Hattfjelldal’,"Donna’,"Nesna',"Hemnes',
"Luroy","Treena’,"Rodoy","Meloy"," Gildeskal","Beiarn","Saltdal",
uskeFuossko,'Sor igen’,'HamargyHabmer"," DivtasvuodnaTysfjord", Lodingen",
"Tjeldsund”,"Evenes”,"Ballangen","Rast"," Vaeroy","Flakstad",
"Vestvagoy",' Vigan',"Hadsel", BoNordland","Oksnes","SortlandSuorta”, Andoy","Moskenes") ~ Distriktene i Nordland",
municipality %in% c(*Kvafjord",'Skinland""Thestad", Gratangen”,'LoabakLavangen”, Bardu’,
"Salangen’,"Malselv",'Sgrreisa’ " Dyroy"," Tranoy","Torsken®,"Berg',
"Lenvik',"Balsfiord","Karlsoy","Lyngen","StorfiordO» Omasvuono', G KifjordK
"Skjervoy", NordreisaRaisaRaisi","Kvaenangen®) ~ "Distriktene i Troms',
municipality %in%
("Vardo",'Vadso","GuovdageaidnuKautokeino',"Loppa',"Hasvik", Kvalsund","Masoy",
"Nordkapp","Porsanger i, "Karasj "Lebesby","Gam s Buskerud',
"Berlevig", DeatnuTana"," UnjargaNesseby”, Batsfjord","SorVaranger") ~
"Distriktene i Finnmark’,
municipality %in%
¢("Namsos","Hemne","Snillfjord","Hitra","Froya’,@rland"," Agdenes”, Bjugn",
*Afjord”,"Roan","Osen’,' Oppdal’,"Rennebu","Meldal",Roros”,"Holtalen", Telemark’,
"MidtreGauldal',"Skaun',"Klbu',"Selbu’,"Tydal',"Meriker","Frosta’,
"Levanger”,"Verdal","Verran"," id","s *"Lierne,"RaarvihkeRoyrvik',
"Namsskogan','Grong","Hoylandet","Overhalla’,"Fosnes", Flatanger",
"Vikna',"Neeroy",'Leka’,"Inderoy’,"Indre Fosen',"Rindal") ~ "Distriktene i
Trondelag")) %>%
group_by(municipality, variable) %>% summarise(value=sum(value))
< ) Agder”,

<- e %>%

mutate(

Marnardal og Sogne’,

case_when() Yin% c("Os ")
municipality %in% c(*Trondheim") ~ "Trondheim’,
municipality %in% c("Bergen') ~ "Bergen',

ipality %in% c(*Stavanger’) ~ *Stavanger’,
municipality %in% c(*Arendal’) ~ *Arendal’,
municipality %in% c(*Grimstac
municipality %in% c("Haugesund”, Karmoy") ~ "Haugesund og Karmoy",
‘municipality %in% c("Ha', "Klepp', "Time") ~ "Ha, Klepp og Time",
municipality %in% c("Kristiansand”) ~ "Kristiansand",

municipality %in% c(*Lindesnes, "Mandal’, "Marnardal’, *Sogne

"Oslo",

Lillesand") ~ *Grimstad og Lillesand",

"Lindesnes, Mandal,

municipality %in% c(*Sandnes') ~ "Sandnes',
municipality %in% c(*Sola", "Randaberg") ~ "Sola og Randaberg’,
municipality %in% c(*Elverum") ~ "Elverum’,
municipality %in% c(Gjovik') ~ 'Gjovik',
municipality %in% c('Hamar') ~ "Hamar",

%in% c("k N~ inger”,

%in% c('Li ") ~ 'L "
municipality %in% c('Ringsaker’) ~ 'Ringsaker’,
municipality %in% c(*Stange') ~ "Stange’,

v %in% c( Kristi ") ~ "Kristi ',
municipality %in% c(*Molde') ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus', *Malvik") ~ "Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer") ~ "Steinkjer",
municipality %in% c(*Stjordal’) ~ *Stjordal’,
municipality %in% c(* Alesund") ~ "Alesund",
municipality %in% c(*Alta’) ~ "Alta”,
municipality %in% c("Bodo') ~ "Bodo",
icipality %in% c(" o~ rfest”,

municipality %in% c(*HarstadHarstt4k") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik',

municipality %in% c("Rana’) ~ "Rana’,
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(' Vanylven",'

municipality %in% c("Tromsp") ~ "Tromso’,

municipality %in% c(*Vefsn') ~ "Vefsn',

municipality %in% c('Bamble’) ~ "Bamble’,

municipality %in% c(*Ferdo
ipality %in% (']

municipality %in% c("Horten') ~ "Horten",

municipality %in% c("Kragera") ~ "Kragero',

municipality %in% c(‘Larvik') ~ "Larvik',

municipality %in% c("Notodden") ~ "Notodden',

municipality %in% c("Porsgrunn") ~ "Porsgrunn’,

municipality %in% c("Sandefjord") ~ "Sandefjord",

municipality %in% c("Skien") ~ "Skien",

municipality %in% c(*Tonsberg) ~ "Tonsberg’,

municipality %in% c(* Askoy") ~ *Askoy",

municipality %in% e('OsHordaland","Fusa') ~ "Os og Fusa',

municipality %in% c("Flora',"

s0y") ~ "Flora og Vig
mumicipality %in% c("Forde’,"Jolster",'Gaular",'Naustdal’) ~ "Forde, Jolster, Gaular og

municipality %in% c(Oygarden’, "Fjell’, 'Sund") ~ "Oygarden, Fiell og Sund’,
municipality %in% c(* Asker') ~ "Asker",

municipality %in% e("Askim') ~ *Askim’,

municipality %in% c(*Baerum")

“Baerum’,
municipality %in% c(*Drammen’) ~ *Drammen",

municipality %in% c("Eidsvoll') ~ "Eidsvoll’,

¢(*Fredrikstad’) ~ *Fredrikstad",

municipality %in% c('Frogn') ~ "Frogn’,

municipality %in% c("Halden") ~ *Halden",

municipality %in% c("Kongsberg') ~ "Kongsberg',

municipality %in% c("Lier") ~ "Lier",

municipality %in% c(*Lorenskog’, "Skedsmo') ~ 'Lorenskog og Skedsmo",
¢("Moss") ~ "Moss',

municipality %in% c("Nesodden") ~ "Nesodden’,

municipality %in% c("Nittedal’) ~ "Nittedal",

municipality %in% c("Ski',"Oppegérd") ~ "Ski og Oppegird’,
municipality %in% c("Ringerike') ~ "Ringerike’,

municipality %in% c("Reelingen") ~ "Raclingen”,

municipality %in% c("Sarpsborg") ~ "Sarpsborg’,

municipality %ing

municipality %ing

‘municipality %in% c("Ullensaker') ~ "Ullensaker".

municipality %in% c("Vestby") ~ "Vestby',

municipality %in% c("As") ~ "As",

municipality %in% c(*Hvaler', Aremark’,"Marker",'Romskog","Hobol",
"Trogstad","Spydeberg’, *"Skipt:
"Rakkestad","Rade’,"Rygge". VilerOstfold") ~

Distriktene i Ostfold’,

municipality %in% c(* AurskogHoland","Sorum’,"Fet",'Enebakk',
*Gjerdrum",'NesAkershus','Nannestad",'Hurdal’) ~ "Distriktene i Akershus',

municipality %in% c(*Loten", "NordOdal’, *SorOdal’, "Eidskog",
"Grue', "Asnes”, "ValerHedmark®, "Trysil',

*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga',"Tynset",' Alvdal","Folldal', "OsHedmark") ~ "Distriktene i Hedmar’

municipality %in% c(*Dovre",'Lesja’,'Skjk',"Lom","Viga", NordFron",'Sel’,
*SorFron”,"Ringebu’,'Oyer",'Gausdal’,'@streToten’,
*VestreToten","Jevnaker”,"Lunner” ' Gran®,'SondreLand",
"NordreLand","SorAurdal’,"Etnedal, NordAurdal’,
*VestreSlidre','OystreSlidre’ ' Vang') ~ *Distriktene i Oppland’,

municipality %in% c("Hole',"FI4",'NesBuskerud",'Gol","Hemsedal"," A1","Hol",
*Sigdal',"Krodsherad","Modum", OvreEiker','NedreEiker’,
"Royken',"Hurum'",'Flesberg", Rollag’,'NorcogUvdal') ~ "Distriktene i

municipality %in% ('S ndeVestfold','Re') ~ "Distriktene i Vestfold",
municipality %in% c("Siljan’,'Drangedal’,'Nome',"BoTelemark”,Sauherad","Tinn',Hjartdal",
*Seljord","Kvitescid,"Nissedal, Fyresdal","Tokke",'Vinje") ~ 'Distriktene i

‘municipality %in% c('Risor", Gjerstad", Vegarshei"," Tvedestrand",'Froland”,
"Birkenes'"Amli", Iveland","EvjeogHornnes",Bygland”,

"Valle'"Bykle") ~ "Distriktene i Aust-Agder’,

municipality %in% c("Farsund’,"Flekkefjord","Vennesla*,"Songdalen*," Asecral",

* Audnedal’," Lyngdal’,"Heegebostad","Kvinesdal',"Sirdal") ~ "Distriktene i Vest-

municipality %in% c("Eigersund",'Sokndal,"Lund","Bjerkreim" " Gjesdal,"Forsand”,
*Strand",'Hjelmeland","Suldal"
"Kvitsoy","Bokn',"Tysvaer"," Utsira'

auda’,'Finnoy',"Rennesoy

"Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c("Etne’,'Sveio,"Bomlo’,"Stord",'Fitjar',"Tysnes','Kvinnherad',
“Jondal’,"Odda’,"Ullensvang’,"Eidfjord","Ulvik', Granvin',
*Voss',"Kvam',"Samnanger","Austevoll', Vaksdal’, Modalen',
"Ostergy’."Meland®,"Radoy”,"Lindés'," Austrheim,"Fe

'Masfjorden') ~

"Distriktene i Hordaland",

municipality %in% c("Gulen","Solund","Hyllestad","Hoyanger",'Vik',"Balestrand",
"Leikanger",'Sogndal',' Aurland’,"Lierdal’," Ardal’," Luster’," Askvoll’,
*Fjaler’, Bremanger”,"Selje”,'Eid","Hornindal",'Gloppen", *Stryn") ~

*Distriktene i Sogn og Fjordane’,

municipality %in%

og Romsdal’,

¢('Bindal',"Somna",'Bronnoy".'Vega',"Veve

Heroy! " "Ulstein',"Hareid",'Volda,
*Orsta’, ' Orskog”,'Norddal’,"Stranda’,"Stordal’,Sykkylven’,
“"Skodje","Sula","Giske',"Haram","Vestnes',"Rauma","Nesset",
"Midsund","Sandoy"," Aukra”,'Fraena”,"Eide".' Averoy"," Gemnes',
"Tingvoll','Sunndal',"Surnadal’,"Halsa,"Smala’ ' Aure’) ~ "Distriktene i More

municipality %in%

ad","HerpyNordland"," Alstahaug",
"Leirfjord","Grane”,"Hattfjelldal’,"Donna’,"Nesna',"Hemnes",
"Lurey","Traena’,"Rodoy”,"Meloy","Gildeskal","Beiarn","Saltdal",

*FauskeFuossko',"Sarfold",'Steigen',"HamaroyHibmer",' DivtasvuodnaTysfjord","Lodingen’,

"Tjeldsund",'Evenes","Ballangen","Rost",'Vieroy",'Flakstad",

"Vestvagoy',"Vagan","Hadsel’,"BoNordland","Oksnes’,"SortlandSuorta®," Andey","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kvicfjord’,"Skinland", Ibestad", Gratangen"," LoabékLavangen', Bardu',
*Salangen","Malselv","S

orreisa’,'Dyroy","Tranoy","Torsken’,'Berg",



"Lenvik","Balsfjord", Karlsoy","Lyngen",'StorfiordO: O KafjordK.

"Skjervoy","NordreisaRaisaRaisi','Kvaenangen') ~ "Distriktene i Troms",

municipality %in%
¢("Vardo",'Vadso" ' GuovdageaidnuKautokeino’, Loppa',Hasvi

*"Kvalsund”, Msoy",

"Nordkapp',"PorsangerPorsé i Kirdsj jok',"Lebesby”, Gamvik”,
*Berlevag'," DeatnuTana’, UnjirgaNesseby",'Bitsfjord","SorVaranger') ~
"Distriktene i Finnmark”,

municipality %in%
c(*Namsos","Hemne',"Snillfjord",'Hitra',"Froya’,'Orland"," Agdenes","Bjugn',
*Afjord","Roan’,"Osen", Oppdal’,"Rennebu’,"Meldal,"Roros" " Holtilen”,
"MidtreGauldal’,"Skaun','Klbu','Selbu’,"Tydal’,'Meraker",' Frosta’,

"Levanger','Verdal',"Verran"," yrvik',
"Namsskogan",'Grong","Hoylandet",Overhalla’,"Fosnes", Flatanger”,

"Vikna","Neeroy","Leka’, "Inderoy’,"Indre Fosen',"Rindal") ~ "Distriktene i

' "Lierne”,"Raa ¥

Trondelag')) %>%
group_by(municipalit

. variable) %>Y% summarise(value=sum(value))

<
<- ful %>%
mutate( v = case_when( Yin% ("0 ")~ "Oslo”,

municipality %in% c(*Trondheim") ~ "Trondheim’,
municipality %in% c(*Bergen') ~
municipality %in% c(*Stavanger”

‘municipality %in% (" Arendal’) ~ *Arendal’,
municipality %in% c(’ Grimstad",
municipality %in% c('Haugesund",'Karmoy") ~ "Haugesund og Karmay',
municipality %in% c("Ha", "Klepp', "Time") ~ "Ha, Klepp og Time',

icipality %in% c(*Kristi ")~ 'K sand’,
municipality %in% c('Lindesnes’, 'Mandal', "Marnardal®, "Segne') ~ 'Lindesnes, Mandal,

Lillesand") ~ *Grimstad og Lillesand",

Marnardal og Sogne’,
municipality %in% c(*Sandnes') ~ "Sandnes',
municipality %in% c(*Sola", "Randaberg") ~ "Sola og Randaberg’,
municipality %in% c(*Elverum") ~ "Elverum’,
ipality %in% c(*Gjovik') ~ 'Gjovi
municipality %in% c(*Hamar') ~ "Hamar",
%in% c(" "~ inger"
%in% c('Li ") L "
municipality %in% c('Ringsaker’) ~ 'Ringsaker’,
municipality %in% c(*Stange') ~ 'Stange’,
v %in% c("Kri ") ~ "Kristi ',
municipality %in% c(*Molde) ~ "Molde",
municipality %in% c('Orkdal’, "Melhus', "Malvik") ~ "Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer") ~ "Steinkjer",
municipality %in% c(*Stjordal’) ~ *Stjordal’,
municipality %in% c(*Alesund") ~ "Alesund",
municipality %in% c(*Alta’) ~ "Alta”,
municipality %in% c("Bodo') ~ "Bodo",
icipality %in% c(" rfest’) ~ "
municipality %in% c(*HarstadHarsttak") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c(*Tromso") ~ "Tromso",
municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c('Bamble’) ~ "Bamble",
municipality %in% c(*Feerder) ~ 'Feerder”,
icipality %in% c(* ")~ ',
municipality %in% c("Horten') ~ "Horten",
municipality %in% c('Kragero’) ~ "Kragero',
municipality %in% c(*Larvik') ~ 'Larvik",
municipality %in% c(*Notodden') ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien') ~ *Skien",
municipality %in% c(*Tonsberg") ~ "Tonsberg',
municipality %in% c(* Askoy") ~ *Askoy",
municipality %in% c(*OsHordaland","Fusa') ~ "Os og Fusa',
municipality %in% c(*Flora",'Vigsoy") ~ "Flora og Vigsoy',
municipality %in% c(Forde’,"Jolster"," Gaular’,"Naustdal") ~ "Forde, Jolster, Gaular og

Naustdal’,
municipality %in% c(@ygarden", "Fiell’, "Sund") ~ "Oygarden, Fiell og Sund’,
icipality %in% c(*
municipality %in% c(*Askim') ~ *Askim",
municipality %in% c('Barum") ~ "Baerum’,
municipality %in% c('Drammen’) ~ "Drammen’,
municipality %in% c(*Eidsvoll’) ~ *Eidsvoll",
municipality %in% c(*Fredrikstad') ~ "Fredrikstad",
ipality %in% c("Frogn') ~ "Frogn',
municipality %in% c("Halden") ~ "Halden’,
municipality %in% c("Kongsberg’) ~ "Kongsberg",
municipality %in% c("Lier') ~ "Lier”,
municipality %in% c(*Lorenskog, "Skedsmo’) ~ "Lorenskog og Skedsmo’,
municipality %in% c(*Moss’) ~ "Moss",
pality %in% c("Nesodden") ~ "Nesodden’,
municipality %in% c(*Nittedal’) ~ "Nittedal’,
municipality %in% c("Ski','Oppegird’) ~ 'Ski og Oppegird’,
municipality %in% c(*Ringerike’) ~ "Ringerike",
municipality %in% c("Reclingen”) ~ 'Raclingen’,

‘munic

‘municiy

municipality %in% c(*Sarpsborg") ~ "Sarpsborg’,

municipality %in% c(*Ullensaker") ~ "Ullensaker",

municipality %in% c(*Vestby") ~ "Vestby',

municipality %in% c(As") ~ "As",

municipality %in% c(*Hvaler"," Aremark’,"Marker','Romskog","Hobol',
"Trogstad","Spydeberg’,'Eidsberg',"Skiptvet",
"Rakkestad’,"Rade",'Rygge". " ValerOstfold") ~ "Dis

ktene i Ostfold",

municipality %in% c(* AurskogHoland","Sorum”,'Fet","Enebakk’,
*Gjerdrum','NesAkershus",'Nannestad","Hurdal') ~ "Distriktene i Akershus',

municipality %in% c(*Loten", "NordOdal", "SorOdal’, "Eidskog’,
"Grue', "Asnes', "ValerHedmark", "Trysil',
*Amot", *StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga',"Tynset" " Alvdal’,"Folldal", *OsHedmark") ~ "Distriktene i Hedmark',

municipality %in% c(*Dovre","Lesja’,'Skjilk",'Lom",'Vaga","NordFron',"
*SarFron’," Ringebu’,'Oyer", Gausdal','OstreToten',
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"VestreToten","Jevnaker”,"Lunner”,' Gran',"SondreLand",
"NordreLand",'SorAurdal’,"Etnedal’,' Nord Aurdal’,
"VestreSlidre",' OystreSlidre!,'Vang') ~ "Distriktene i Oppland”,

municipality %in% ¢("Hole',"F14","NesBuskerud',"Gol","He
"Sigdal’,"Krodsherad","Modum"," @vreEiker
"Royken',"Hurum'",'Flesberg", Rollag’,'NorcogUvdal') ~ "Distriktene i

Buskerud',
municipality %in% c("Svelvik','SandeVestfold",'Re") ~ "Distriktene i Vestfold",

municipality %in% c("Siljan’,'Drangedal’,'Nome',"BoTelemark”,'Sauherad","Tinn","Hjartdal",
*Seljord","Kviteseid,"Nissedal’, Fyresdal"," Tokke","Vinje") ~ 'Distriktene i

Telemark",

municipality %in% c("Risor",'Gjerstad", Vegarshei"," Tvedestrand","Froland",
*Birkenes',"Amli","Tveland","EvjeogHornnes", Bygland”,

"Valle'"Bykle') ~ "Distriktene i Aust-Agder’,

municipality %in% c("Farsund’,"Flekkefjord",Vennesla*,"Songdalen" " Ascral",
*Audnedal', Lyngdal’,"Hiwgebos irdal®) ~ "Distriktes

ad’,'Kvinesdal',
Agder”,

municipality %in% c(’Eigersund",'Sokndal’,"Lund",'Bjerkreim"," Gjesdal’,"Forsand”,
*Strand",Hjelmeland",'Suldal',"Sauda’, "Finnay","Rennesoy”
"Kvitsoy","Bokn',"Tysvaer"," Utsira'

*Vindafjord") ~ "Distriktenc i Rogaland”,

municipality %in% c("Etne’,'Sveio,"Bomlo',"Stord" 'Fitjar',"Tysnes",'Kvinnherad',
*Jondal’,"Odda’,"Ullensvang’,"Eidfjord","Ulvik', Granvin',
"Voss',"Kvam',"Samnanger"," Austevoll',' Vaksdal’,"Modalen',
*Osteray”,"Meland’,"Radoy”, 'Lindas’, Austrheim","Fedje", Masfjorden”) ~
“Distriktene i Hordaland",

municipality %in% c("Gulen","Solund","Hyllestad","Hoyanger",'Vik',"Balestrand",
"Leikanger",'Sogndal',' Aurland’,"Lierdal’," Ardal’,Luster"," Askvoll’,
*Fjaler”,'Bremanger”,"Selje’,'Eid","Hornindal",'Gloppen", "Stryn") ~
*Distriktene i Sogn og Fjordane’,

municipality %in%

" "Heroy! " "Ulstein', Hareid",'Volda,
*Orsta’,'Orskog”,'Norddal®,"Stranda’,"Stordal”,
"Skodje","Sula"," Giske
*Midsund","Sandoy
"Tingvoll','Sunndal'"Surnadal’,"Halsa,"Smala’ ' Aure’) ~ "Distriktene i More

c(*Vanylven',"San

sykkylven',
‘Rauma','Ne "

J'Aukra’,'Fraena’,"Eide”," Averoy”,' Gjemnes',

"Haram',Vestng

og Romsdal’,

municipality %in%

¢('Bindal',"Somna",'Bronnoy","Vega',"Vevelstad’,' HeroyNordland",' Alstahang',
"Leirfjord", Granc","Hattfjelldal","Donna’"Nesna' " Hemnes",
"Luroy’,"Traena’,"Rodoy”,"Meloy","Gildeskl","Beiarn”,'Saltdal’,

*FauskeFuossko',"Sarfold",'Steigen","HamaroyHibmer",' DivtasvuodnaTysfjord","Lodingen’,
"Tjeldsund",'Evenes',"Ballangen","Rost",Vaeroy","Flakstad"

"Vestvagoy',"Vagan","Hadsel","BoNordland","Oksnes’,"SortlandSuorta®," Andey","Moskenes") ~ "Distriktene i Nordland",

municipality %in% c("Kviefjord”,"Skinland", bestad", Gratangen"," LoabékLavangen", Bardu',
*Salangen”, Milsely*,"S

orreisa’,'Dyroy","Tranoy","Torsken’ ' Berg”,

"Lenvik',"Balsfjord", Karlsoy", "Lyngen","StorfjordC Omasvuono’," Géi KafjordK: g

*Skjervoy",'NordreisaRdisaRaisi',"Kvanangen’) ~ "Distriktene i Troms’,

municipality %in%

(' Vardo","Vadso", GuovdageaidnuKautokeino','Loppa valsund","Misoy",

"Nordkapp',"PorsangerPorsdnguPorsanki","KirésjohkaKarasjok', Lebesby",'Gamvik',
*Berlevig',"DeatnuTana', UnjdrgaNesschy”,'Bitsfjord,"SorVaranger') ~
*Distriktene i Finnmark',

‘municipality %in%

c(*Namsos',"Hemne’,"Snillfjord","Hitra", Froya','Orland" ' Agdenes”,'Bjugn’,
*Afjord","Roan",'Osen","Oppdal’, Renmebu’,"Meldal’,"Roros',"Holtélen",
"MidtreGauldal",'Skaun',"Klaebu','Selbu’,"Tydal*,"Merker',Frosta’,

*Levanger','Verdal’,'Verran',"

) *,'Lierne," Royrvik',
"Namsskogan','Grong',"Hoylandet","Overhalla’,"Fosnes",'Flatanger",
*Vikna' "Neeroy","Leka’,Inderoy”,'Indre Fosen","Rindal”) ~ "Distriktene i
Trondelag")) %>%

group_by(muni

ality, variable) %>% summarise(valuc

< na.omi )

fullforterekkehus <- fullforterekkehus %>%
icipality = case_ icipality %in% c('C

municipality %in% c("Trondheim

municipality %in% c("Bergen") ~ "Bergen’,

municipality %in% c("Stavanger") ~ "Stavanger’,

municipality %in% c(*Arendal’) ~ *Arendal’,

municipality %in% c(*Grimstad, "Lillesand") ~ *Grimstad og Lillesand",

") ~ "Oslo’,
"Trondheim’,

municipality %in% c("Haugesund","Karmoy") ~ "Haugesund og Karmay',
municipality %in% c("H&", "Klepp', "Time") ~ "Ha, Klepp og Time',
municipality %in% c("Kristiansand") ~ "Kristiansand”,
municipality %in% e('Lindesnes’, "Mandal®, "Marnardal’, "Sogne") ~ 'Lindesnes, Mandal,
Marnardal og Sagne’,

municipality %in% c("Sandnes") ~ "Sandnes”,

municipality %in% c("Sola’, "Randaberg’) ~ "Sola og Randaberg’,

municipality %in% c("Elverum’) ~ *Elverum’,

municipality %in% c("Gjovik") ~ "Gjovik’,

municipality %in% c("Hamar") ~ *Hamar',

ipality Y%in% ("
%in% c("Lil ") ~ L "
municipality %in% c('Ringsaker') ~ Ringsaker",
municipality %in% c("Stange) ~ "Stange’,
ipality %in% (" ~ "Kristi "

municipality %in% c("Molde") ~ "Molde',
", "Melhus", "Malvik') ~ "Orkdal, Melhus og Malvik",
municipality %in% c("Steinkjer) ~ *Steinkjer",
municipality %in% c("Stjordal') ~ "Stjordal’,
municipality %in% c(* Alesund") ~ *Alesund”,
municipality %in% c(*Alta) ~ *Alta’,
municipality %in% c("Boda") ~ "Bodo",

‘municipality %in% c(*Orkdal



%in% (" rfost’) ~ ° ",

municipality %in% c(*HarstadHérsttk") ~ "Harstad", municipality %in% c("Kviefjord’,"Skanland", Thestad", Gratangen","LoabdkLavangen',"Bardu',
municipality %in% c('Narvik) ~ "Narvik', *Salangen’,"Malselv",'Sorreisa’,"Dyroy","Tranoy"," Torsken’, Berg',
municipality %in% c('Rana’) ~ "Rana’,
‘municipality %in% c(*Troms") ~ "Tromso", *Lenvik',"Balsfjord",'Karlsay",'Lyngen",'StorfjordO: Omasvuono'," dKaivuono',
‘municipality %in% c("Vefsn') ~ "Vefsn", "Skijervoy',"NordreisaR isit," Distriktene i Troms",
municipality %in% c("Bamble') ~ 'Bamble',
municipality %in% c("Facrder’) ~ "Faerder', municipality %in%

icipality %in% c(* 1)~ '’ ¢(*Vardo","Vadsp','GuovdageaidnuKautokeino',"Loppa’, Hasvik", Kvalsund","Masoy",
‘municipality %in% c(*Horten") ~ "Horten",
municipality %in% o('Kragero®) ~ "Kragero", "Nordkapp',"PorsangerPorsinguPorsanki",'KirésjohkaKarasjok", Lebesby", Gamvik',
municipality %in% c("Larvik") ~ "Larvik', "Berlevig',"DeatnuTana’, UnjérgaNesseby",'Batsfjord","SorVaranger") ~

municipality %in% c("Notodden’) ~ "Notodden", "Distriktene i Finnmark',
%in% c(*Porsgrunn’) ~ "Porsgrunn’,

¢(*Sandefjord") ~ *Sandefjord", municipality %in%

municipality %in% c(*Skien®) ~ "Skien", illfjord”,"Hitra","Fraya'," Orland’," Agdenes',"Bjugn',

municipality %in% c("Tonsberg') ~ "Tonsberg", *Afjord","Roan""Osen","Oppdal’, Renmebu’,"Meldal’,"Roros","Holtélen',

‘municipality %in% c(* Askoy") ~ "Askoy’, "MidtreGauldal','Skaun","Klaebu''Selbu’,"Tydal*,"Meraker, Frosta’,

municipality %in% c(*OsHordaland",'Fusa’) ~ 'Os og Fusa’,

municipality %in% c(*Flora',"Vigsoy") ~ "Flora og Vigsoy *Levanger”,'Verdal’,'Verran'," id,"Sné *Lierne'," ik,

municipality %in% c(*Forde',"Jolster',"Gaular',"Naustdal') ~ "Forde, Jolster, Gaular og, *Namsskogan®," Grong',"Hoylandet","Overhalla’,"Fosnes",'Flatanger’,
Naustdal", "Vikna',"Neergy',"Leka","Inderpy”,'Indre Fosen",'Rindal") ~ "Distriktene i

municipality %in% c('@ygarden’, "Fiell’, "Sund") ~ "Oygarden, Fiell og Sund’, Trondelag)) %>%

municipality %in% c(* Asker") ~ *Asker group_by(municipality, variable) %>Y% summarise(value=sum(value))

municipality %in% c(*Askim®) ~ *Askim’

municipality %in% c('Bwrum") ~ "Baerum’, 2 <ma

municipality %in% c(*Drammen") ~ "Drammen’,
municipality %in% c("Eidsvoll') ~ "Eidsvoll’,
municipality %in% c(*Fredrikstad’) ~ "Fredrikstad",

municipality %in% c(*Frogn') ~ "Frogn", fullfort < fullfor

municipality %in% c(*Halden") ~ "Halden', ipality = case *) ~ "Oslo",

municipality %in% c("Kongsherg') ~ "Kongsberg", municipality %in% c("Trondheim’) ~ *Trondheim',

municipality %in% c("Lier') ~ municipality %in% c("Bergen') ~ 'Bergen",

municipality %in% c(*Lorenskog’, "Skedsmo?) ~ "Lorenskog og Skedsmo’, municipality %in% c("Stavanger") ~ "Stavanger”,

municipality %in% c(*Moss") ~ "Moss", municipality %in% c(* Arendal®) ~ *Arendal’,

municipality %in% c(*Nesodden") ~ "Nesodden’, municipality %in% c(*Grimstad", *Lillesand") ~ 'Grimstad og Lillesand",
municipality %in% c(*Nittedal") ~ "Nittedal’, municipality %in% c("Haugesund’,'Karmoy*) ~ "Haugesund og Karmoy',
municipality %in% c("Ski','Oppegird") ~ "Ski og Oppegdrd", ‘municipality %in% c("Ha", "Klepp', "Time") ~ "Ha, Klepp og Time',

municipality %in% c("Ringerike’) ~ "Ringerike', municipality %in% c("Kristiansand") ~ "Kristiansand”,

‘municipality %in% c(Raelingen’) ~ "Reelingen’, municipality %in% c(’Lindesnes", "Mandal®, "Marnardal, "Sogne") ~ 'Lindesnes, Mandal,
‘municipality %in% c(*Sarpsborg") ~ "Sarpsborg’, Marnardal og Sogne’,

municipality %in% c(* Ullensaker') ~ *Ullensaker", municipality %in% c("Sandnes") ~ *Sandnes”,

municipality %in% c(*Vestby') ~ *Vestby", municipality %in% c("Sola’, "Randaberg’) ~ *Sola og Randaberg",

municipality %in% c("As") ~ "As", municipality %in% c("Elverum") ~ "Elverum’,

municipality %in% c(*Hvaler"," Aremark’,"Marke:

* "Romskog’,"Hobol', municipality %in% c("Gjovik") ~ "Gjovik',

"Trogstad","Spydeberg”,"Eidsberg','Skiptvet", municipality %in% c('Hamar") ~
"Rakkestad","Rade",'Rygge", VilerQstfold') ~ "Distriktene i Ostfold", ipality %in% c(" '
ein% ('Ll *,
municipality %in% c(* AurskogHoland","Sorum","Fet","Enchakk', ‘municipality %in% c("Ringsaker') ~ "Ringsaker",
"Gjerdrum","NesAkershus',"Namestad',"Hurdal") ~ "Distriktene i Akershus’, municipality %in% c("Stange") ~ "Stange’,
ity %in% c("K ") ~ "Kristiansund',
municipality %in% c(*Loten", "NordOdal’, *SprOdal’, "Eidskog’, municipality %in% c(*Molde) ~ "Molde",
"Grue", "Asnes”, "VilerHedmark', "Trysil', municipality %in% c(*Orkdal’, "Melhus", "Malvik') ~ *Orkdal, Melhus og Malvik',
"Amot", "StorElvdal’, 'Rendalen”, "Engerdal’, municipality %in% c("Steinkjer") ~ "Steinkjer",
"Tolga’,"Tynset"," Alvdal’,"Folldal", *OsHedmark") ~ "Distriktene i Hedmark', municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(* Alesund’) ~ *Alesund’,

municipality %in% c('Dovre','Lesja’,"Skjak’,'Lom",'Viga",'NordFron","Sel", municipality %in% c(*Alta") ~ "Alta’,
"SorFron','Ringebu','Oyer", Gausdal"

streToten", municipality %in% c(*Bodo
n',"SondreLand’, ipality %in%% c(" st ~ * .

"VestreToten","Jevnaker"," Lunner”,"Gs
"NordreLand",'Sor Aurdal",'Etnedal’,'Nord Aurdal, municipality %in% c(HarstadHirsttdk’) ~ Harstad",
"VestreSlidre’,"OystreSlidre,"Vang') ~ "Distriktene i Oppland", municipality %in% ('Narvik) ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’
municipality %in% c(*Hole®,'FIa","NesBuskerud","Gol','Hemsedal® " AI",'Hol", municipality %in% c(*Tromso’) ~ "Tromso’,
"Sigdal','Kradsherad",'Modum',"@vreEiker,'NedreEiker", municipality %in% e('Vefsn') ~ "Vefsn',
"Royken","Hurum','Flesberg,"Rollag’,"NoreogUvdal") ~ "Distriktene i municipality %in% c("Bamble’) ~ "Bamble',
Buskerud, municipality %in% c("Fierder') ~ "Faerder”,
ipality %in% (" )~ "

municipality %in% c(*Svelvik",'SandeVestfold","Re") ~ "Distriktene i Vestfold®, municipality %in% c("Horten") ~ "Horten",

municipality %in% c("Kragera') ~ "Kragero,

municipality %in% c("Siljan"," Drangedal’,'Nome",'BoTelemark',"Sauherad"," Tinn','Hjartdal", municipality %in% c("Larvik') ~ ‘Larvik',
*Seljord”,"Kviteseid”,"Nissedal’,Fyresdal’, Tokke","Vinje") ~ "Distriktene i municipality %in% c("Notodden") ~ "Notodden',
Telemark’, municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c(*Risor’, Gjerstad","Vegarshei’,"Tvedestrand”, ' Froland, municipality %in% c(*Skien") ~ *Skien",
*Birkenes"," Amli", Tveland","EvjeogHornnes', Bygland", municipality %in% c(Tonsberg") ~ "Tonsberg’,
"Valle',"Bykle') ~ "Distriktene i Aust-Agder’, municipality %in% c(" Askoy") ~ "Askoy",
municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c('Farsund’,"Flekkefjord","Vennesla’,"Songdalen" " Aseral, municipality %in% c("Flora’,"Vigsoy") ~ "Flora og Vagsoy',
*Audnedal’,"Lyngdal’, Haegebostad,"Kvinesdal®,'Sirdal’) ~ *Distriktene i Vest- municipality %in% c("Forde","Jolster",' Gaular",Naustdal*) ~ *Forde, Jolster, Gaular og
Agder’, Naustdal’,
municipality %in% c("Qygarden’, "Fjell’, 'Sund") ~ "Oygarden, Fiell og Sund’,
municipality %in% c("Eigersund","Sokndal®,"Lund","Bjerkreim",' Gjesdal’,"Forsand", municipality %in% c(" Asker") ~ "Asker",
*Strand","Hjelmeland","Suldal’,"Sauda’,'Finnoy",'Rennesoy", municipality %in% c(* Askim’) ~ *Askim",
*Kvitsoy","Bokn",'Tysvier”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”, municipality %in% c('Beerum') ~ *Bacrum’,

municipality %in% c(*Drammen') ~ *Drammen",

municipality %in% c('Etne","Sveio","Bomlo","Stord",'Fitjar","Tysnes',"Kvinnherad", municipality %in% c("Eidsvoll") ~ "Eidsvoll",
*Jondal',’Odda’, Ullensvang,"Eidfjord", Ulvik',"Granvin, municipality %in% c(*Fredrikstad’) ~ "Fredrikstad",
"Voss' "Kvam'","Samnanger"," Austevoll’,' Vaksdal’,"Modalen', municipality %in% c("Frogn') ~ Frogn',

*Osteroy”,"Meland",'Radoy",'Lindas’," Austrheim’,"Fedje’,"Masfjorden®) ~ municipality %in% c("Halden') ~ "Halden',
"Distriktene i Hordaland", municipality %in% e("Kongsberg') ~ "Kongsberg',
municipality %in% e('Lier') ~ "Lier",
‘municipality %in% c(*Gulen',"Solund",'Hyllestad",'Hoyanger","Vik",Balestrand", municipality %in% c("Lorenskog', "Skedsmo’) ~ "Lorenskog og Skedsmo’,
"Leikanger","Sogndal"," Aurland",'Licrdal” " Ardal”, Luster","Askvoll’, municipality %in% c("Moss) ~ "Moss',
*Fjaler",'Bremanger',Selje","Eid","Hornindal’,' Gloppen’, 'Stryn") ~ municipality %in% c("Nesodden') ~ "Nesodden’,
"Distriktene i Sogn og Fjordane”, municipality %in% c('Nittedal') ~ "Nittedal",
municipality %in% c("Ski",'Oppegard") ~ "Ski og Oppegard’,
‘municipality %in% municipality %in% c('Ringerike") ~ 'Ringerike',
o("Vanylven",' " 'Ulstein",'Hareid","Volda', municipality %in% c("Reelingen") ~ "Reclingen”,
"Orsta’,'Orskog".'Norddal","Stranda’."Stordal','Sykkylven', municipality %in% c("Sarpsborg") ~ "Sarpsborg’,
*Skodje’,"Sula’,"Giske", Haram","Vestnes",'Rauma’,'Nesset", municipality %in% c(*Ullensaker) ~ "Ullensaker",
"Midsund","Sandoy",'Aukra’,"Froena,"Bide’," Averay”,'Gjemnes® municipality %in% c(*Vestby") ~ "Vestby",
"Tingvoll',"Sunndal’,"Surnadal',"Halsa",'Smola’," Aure") ~ "Di iktene i More ‘municipality %in% (:(“As ~"As',
og Romsdal’, municipality %in% c("Hvaler', Aremark’,"Marker",Romskog", Hobal",
"Trogstad",'Spydeberg’,"Eidsberg’,Skiptvet",
municipality %in% "Rakkestad”,'Rade’,"Rygge","VilerOstfold’) ~ "Distriktene i Ostfold",
¢('Bindal","Somna","Bronnoy Fevelstad',"HeroyNordland"," Alstahaug’,
"Leirfjord","Grane","Hattfjelldal","Dgnna",'Nesna","Hemnes', municipality %in% c(" AurskogHpland","Sgrum","Fet","Enebakk",
"Luroy", Traena’,"Rodoy","Meloy"'Gildeskal" "Beiarn''Saltdal", *Gjerdrum",'NesAkershus','Nannestad”,"Hurdal’) ~ "Distriktenc i Akershus',

*FauskeFuossko','Sorfold",'Steigen","HamarayHabmer',"DivtasvuodnaTysfjord",'Lodingen’
*Tjeldsund’,'Evenes","Ballangen’,"Rost",'Vicray”,

municipality %in% c("Loten’, "NordOdal', *SorOdal’, 'Eidskog’,
Flakstad, *Grue', *Asnes’, "VilerHedmark', "Trysil’,
*Amot", "StorElvdal’, 'Rendalen’, "Engerdal’,
"Vestvagoy','Vagan',"Hadsel","BoNordland","@ksnes","SortlandSuorté",' Andgy","Moskenes') ~ 'Distriktene i Nordland', "Tolga"," set"," Alvdal”,"Folldal', "OsHedmark") ~ "Distriktene i Hedmark",
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municipality %in% c('Dovre’,"Lesja’ "Skjak","Lom",'Vaga",'NordFron","Sel",
*SorFron’,"Ringebu','@yer",'Gausdal’, OstreToten",
*VestreToten","Jevnaker','Lunner’,'Gran',"SondreLand",
"NordreLand","'SorAurdal',"Etnedal","Nord Aurdal",
"VestreSlidre’,"OystreSlidre’,"Vang’) ~ "Distriktene i Oppland',

municipality %in% c("Hole",'FIa","NesBuskerud®," Gol","Hemsedal"," AI","Hol",
"Sigdal","Krodsherad","Modum’,"@vreEiker",'NedreEiker',
"Royken","Hurum'","Flesberg',"Rollag’,'NoreogUvdal") ~ "Distriktene i
Buskerud",

municipality %in% c('Svelvik','SandeVestfold',"Re") ~ "Distriktene i Vestfold®,

municipality %in% c(*Siljan"," Drangedal’,'Nome",' BoTelemark
*Seljord","Kvites al',"Fyresdal’, Tokke','Vi

auherad”," Tinn", Hjartdal’,
)~ "Di

iktene i

Telemark',

municipality %in% c("Risor",Gjerstad","Vegarshei’,"Tvedestrand”,'Froland",
"Birkenes”," Amli","Iveland","EvjeogHornnes',' Bygland',
"Valle","Bykle") ~ "Distriktene i Aust-Agder",

municipality %in% c(*Farsund’,"Flekkefjord","Vennesla’,"Songdalen"," Aseral,
*Audnedal’,"Lyngdal’, Haegebostad’,"Kvinesdal","Sirdal’) ~ "Distriktene i Vest-
Agder’,

municipality %in% c(*Eigersund","Sokndal
*Strand","Hjelmeland","Suldal’,"Sauda’,'Finnoy","Rennesoy”",
"Kvitsoy',"Bokn",'Tysver”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

Lund","Bjerkreim’, Gjesdal’,"Forsand",

municipality %in% c(*Etne’,"Sveio’,'Bomlo',"Stord",'Fitjar",' Tysnes',"Kvinnherad",
*Jondal’,'Odda’,'Ullensvang",'Eidfjord”,'Ulvik','Granvin',
"Voss' "Kvam'","Samnanger"," Austevoll’,' Vaksdal’,"Modalen",
"Osteroy”,"Meland",Radoy",

Lindés"," Austrheim’,'Fedje’,"Masfjorden") ~

"Distriktene i Hordaland",

municipality %in% c(*Gulen","Solund","Hyllestad","Hoyanger',"Vik",'Balestrand",
'Sogndal"," Aurland",'Lierdal” " Ardal”,"Luster","Askvoll’,
"Fjaler’,"Bremanger’,"Selje’ "Eid","Hornindal','Gloppen”, "Stryn’) ~

"Leikanger

*Distriktene i Sogn og Fjordane”,

ipality %in%%
o Vanylven"," " ", "Ulstein®,"Hareid","Volda',
"Orsta’,"Orskog'","Norddal","Stranda","Stordal’,"Sykkylven",
"Skodje","Sula’,"Giske","Haram',"Vestnes","Rauma',"Nesset",
"Midsund”,"Sandoy","Aukra’,"Fraena',"Eide"," Averoy”,"Gjemnes',
"Tingvoll',"Sunndal’,"Surnadal®,"Halsa’,"Smela’," Aure") ~ "Distriktene i More

og Romsdal’,

municipality %in%
¢("Bindal,'Somna’,"Bronnoy",'Vega' " Vevelstad",HeroyNordland","Alstahaug’,
"Leirfjord",' Grane","Hattfjelldal’," Donna’,"Nesna",' Hemnes',
"Lurgy"."Trzena','Roday","Meloy",' Gildeskél',"Beiarn®,"Saltdal",

"FauskeFuossko®,"Sorfold","Steigen","HamargyHébmer"," DivtasvuodnaTysfjord","Lodingen",
"Tjeldsund',"Evenes',"Ballangen","Rost"," Veeroy","Flakstad®,

"Vestvigoy",' Vigan',"Hadsel', BoNordland",'Oksnes","SortlandSuorta”," Andoy","Moskencs') ~ *Distriktene i Nordland",

municipality %in% c{*Kviefjord",'Skénland, Thestad",'Gratangen","LoabskLavangen®, Bardu',

*Salangen”,"Malselv","Sorreisa",Dyroy","Tranoy", Torsken’,'Berg’,

*Lenvik’,"Balsfjord","Karlsoy","Lyngen','StorfjordO: Omasviono' " GivuotnaKafordK. .
aRai

'Kvienangen") ~ "Distriktene i Troms',

*Skjervoy",'NordreisaR

municipality %in%
<("Vardo','Vadso'," GuovdageaidnuKautokeino',"Loppa’,"Hasvik','Kvalsund", Masoy",

"Nordkapp',' PorsangerPorsé anki","Kirésj sjok’,"Lebeshy", Gamvik",

"Berlevig'," DeatnuTana’ . UnjérgaNesseby" " Bitsfjord" 'SorVaranger") ~

"Distriktene i Finnmark’,

municipalit
¢(*Namsos","Hemne' ,"Snillfjord", Hitr rland”, ' Agdenes”,'Bjugn',
*Afjord","Roan’,"Osen",'Oppdal’,Rennebu’,"Meldal"," Roros","Holtile
"MidtreGauldal’,"Skaun’,"Klaebu',"Selbu’ " Tydal’,"Meréker", Frosta’,

"Levanger","Verdal',"Verran","Namdalscid","SniascSnisa’ "Lierne"," RaarvihkeRoyrvik',
amsskogan','Grong',"Hoylandet”,'Overhalla’,'Fosnes' " Flatanger",

"Vikna',"Nwroy","Leka','Indersy”, "Indre Fosen','Rindal’) ~ "Distriktene i

Trondelag’)) %>%

group_by(municipality, variable) %>% i alue))
<n
fullfortefriboligby <- Rullfortefiibolighysg2et %>%
mutate(municipality = case_when(muni %in% c("O; ")~ "0slo’,

municipality %in% c(*Trondheim") ~ "Trondheim’,
ipality %in% c('Bergen') ~ 'Bergen',

municipality %in% c("Stavanger') ~ 'Stavanger',

municipality %in% c(* Arendal’) ~ "Arendal’,

municipality %in% c(*Grimstad", "Lillesand’) ~ *Grimstad og Lillesand",
municipality %in% c(*Haugesund',"Karmoy") ~ "Haugesund og Karmoy",

munic

municipality %in% c("Ha', "Klepp', "Time") ~ "Ha, Klepp og Time',
ipality %in% o('K )~ "Keistiansand’,

municipality %in% c(*Lindesnes’, "Mandal’, "Marnardal’, "Sogne") ~ "Lindesnes, Mandal,

Marnardal og Sogne’,
municipality %in% c(*Sandnes’) ~ "Sandnes',
municipality %in% c(*Sola", 'Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elvernm") ~ "Elverum’,
municipality %in% c(* Gjovik') ~ Gjovik',
municipality %in% c('Hamar") ~ "Hamar",
%in% c("Kongsvinger") ~ * inger',

v %in% c('Li ")~ Li .

municipality %in% c(*Ringsaker") ~ 'Ringsaker",

municipality %in% c("Stange") ~ "Stange”,
municipality %in% c("Kristiansund") ~ "Kristiansund”,
municipality %in% c(*Molde) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhu:
municipality %in% c(*Steinkjer’) ~
municipality %in% c(*Stjordal’) ~

Malvik') ~ "Orkdal, Melhus og Malvik",

municipality %in% c(* Alesund") ~ *Alesund",
municipality %in% c("Alta") ~ "Alta’,
municipality %in% c('Boda") ~ "Bodo",

%ein% (" )~ "
municipality %in% c(*HarstadHarsttdk’) ~ '
municipality %in% c(*Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c("Tromse’) ~ "Tromso’,
municipality %in% c(*Vefsn') ~ "Vefsn',
municipality %in% c("Bamble’) ~ "Bamble’,

municipality %in% c("Fierder') ~ "Faerder”,

ici %in% c(" ")~ "
municipality %in% c("Horten") ~ "Horten",
municipality %in% e('Kragero") ~ "Kragero',
municipality %in% e("Larvik') ~
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien") ~ "Skien",
municipality %in% c(*Tonsberg) ~ "Tonsberg”,
municipality %in% c(* Askoy") ~ *Askoy",
municipality %in% c("OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c("Flora’,"Vigsoy") ~ "Flora og Vagsoy',
municipality %in% c("Forde","Jolster",'Gaular",'Naustdal*) ~ *Forde, Jolster, Gaular og

arvik',

Naustdal’,
municipality %in% c(*Oygarden’, "Fjell’, 'Sund") ~ *Oygarden, Fiell og Sund’,
municipality %in% c(" Asker) ~ *Asker,
municipality %in% c(* Askim") ~ *Askim’,
municipality %in% c(*Baerum') ~ *Beerum",
municipality %in% c(*Drammen') ~ *Drammen",
municipality %in% (' Eidsvoll") ~ "Eidsvoll’,
municipality %in% c('Fredrikstad’) ~ *Fredrikstad’,
municipality %in% c("Frogn") ~ "Frogn’,
municipality %in% c("Halden") ~ *Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg’,
municipality %in% c("Lier') ~ "Lier",
municipality %in% c(*Lorenskog", "Skeds

0") ~ "Lorenskog og Skedsmo",

‘municipality %in% c("Moss") ~ "Moss",

municipality %in% c("Nesodden") ~ "Nesodden’,

municipality %in% c("Nittedal’) ~ "Nittedal’,

municipality %in% c("Ski',"Oppegird") ~ "Ski og Oppegird’,

ike') ~ 'Ringeri

municipality %in% c("Ralingen") ~ "Reclingen’,

municipality %in% c("Sarpsborg") ~ "Sarpshorg"

municipality %in% c(*Ullensaker") ~ "Ullensaker",

municipality %in% c(*Vestby") ~ "Vestby",

municipality %in% c(*As") ~ *As’,

municipality %in% c("Hvaler'," Aremark®,"Marker","Romskog’,"Hobol",
"Trogstad","Spydeberg","Eidsberg",'Skiptvet”,
"Rakkestad®,"Réde’,"Rygge","VilerOstfold’) ~ "Distriktene i Ostfold",

municipality %in% c('Ring

municipality %in% c(* AurskogHoland","Sorum’,'Fet",'Encbakk’,
*Gjerdrum","NesAkershus’,'Nannestad",'Hurdal") ~ *Distriktene i Akershus',

municipality %in% c("Loten’, "NordOdal', *SorOdal’, "Eidskog’,
*Grue', "Asnes’, "VilerHedmark', "Trysil’,
*Amot", "StorElvdal’, "Rendalen’, *Engerdal’,
“Tolga","Tynset", Alvdal’, Folldal', *OsHedmark") ~ *Distriktene i Hedmark’,

municipality %in% c('Dovre”,'Lesja",'Skjék',"Lom","Viga","NordFron’ 'Sel",
*SorFron’,"Ringebu’,"Oyer','Gausdal’,"OstreToten",
*VestreToten","Jevnaker”,'Lunner’,'Gran','SondreLand",
*NordreLand",'SorAurdal’,"Etnedal,' NordAurdal’,
*VestreSlidre','OystreSlidre’ ' Vang') ~ *Distriktene i Oppland’,

municipality %in% c("Hole’,"FI&","NesBuskerud""Gol","Hemsedal"," Al","Hol",
*Sigdal’,"Krodsherad", Modum",OvreEiker',"NedreEiker",
*Royken',"Hurum’,'Flesberg", Rollag’,'NorcogUvdal’) ~ *Distriktene i
Buskerud",

municipality %in% c("Svelvik',"SandeVestfold",'Re") ~ "Distriktene i Vestfold",

municipality %in% c("Siljan’,' Drangedal’,'Nome',"BoTelemark”,Sauherad","Tinn',Hjartdal",
*Seljord","Kviteseid","Nissedal","Fyresdal’,"Tokke','Vinje") ~ *Distriktene i
Telemark”,

municipality %in% c("Risor"," Gjerstad","Vegarshei,"Tvedestrand’,"Froland",
*Birkenes'"Amli", Iveland","EvjeogHornnes",Bygland”,
*Valle',"Bykle') ~ "Distriktene i Aust-Agder",

municipality %in% c("Farsund",'Flekkefjord","Vennesla","Songdalen"," Aseral®
*Audnedal’,"Lyngdal’,"Heegebostad","Kvinesdal® "Sirdal") ~ "Distriktene i Vest-

Agder',

municipality %in% c(*Eigersund",'Sokndal”,'Lund",Bjerkreim",'Gjesdal’,"Forsand",
*Strand",'Hjelmeland","Suldal’,"Sauda’,'Finngy","Rennesay",

"Kvitsoy","Bokn',"Tysvaer",'Utsira",'Vindafjord") ~ "Distriktene i Rogaland",

municipality %in% c("Etne’,'Sveio”,'Bomlo,"Stord",'Fitjar',"Tysnes','Kvinnherad",
*Jondal’,'Odda’,"Ullensvang',"Eidfjord","Ulvik', Granvin',
3 * "Austevoll’," Vaksdal”,"'Modalen",

"Voss","Kvam',"Samnang
*Osteray","Meland',"Radoy","Lindéis"," Austrheim",'Fedje',"Masfjorden") ~

"Distriktene i Hordaland",

municipality %in% c(*Gulen",'Solund","Hyllestad","Hoyanger",' Vik',"Balestrand",
"Leikanger","Sogndal'," Aurland”,'Lawrdal," Ardal’,"Luster", Askvoll”,
"Fjaler",'Bremanger”,'Selje,"Eid",'Hornindal"," Gloppen', *Stryn") ~

"Distriktene i Sogn og Fiordane’,

municipality %in%

", "Heroy’ ) ‘Hareid",'Volda',
*Orsta",'Orskog',"Norddal','Stranda’,'Stordal",'Sykkylven',
*Skodje”,"Sula”," Giske","Haram","Vestnes',"Rauma’,"Nesset",
"Midsund","Sandoy"," Aukra’,'Fraena’ " Eide" " Averoy" " Gjemnes"
“Tingvoll’,'Sunndal’ *Surnadal’,"Halsa’,"Smola’ ' Aure) ~ "Distriktene i More

' Vanylven','Sa lstein’

og Romsdal’,

‘municipality %in%
c("Bindal’,"Somna",'Bronnoy",'Vega' "Vevelstad’,'HeroyNordland"," Alstahang’,
“Leirfjord",'Grane',"Hattfjelldal’,"Donna’,'Nesna',"Hemnes",
"Luroy’,"Treena”,"Rodoy”, " Meloy","Gildeskil", Beiarn',*Saltdal",

*FauskeFuossko',"Sgrfold",'Steigen","HamaroyHabmer", ' DivtasvuodnaTysfjord,"Lodingen®,
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"Tjeldsund","Evenes","Ballangen","Rost"," Veroy","Flakstad®,

"Vestvagoy','Vigan',"Hadsel","BoNordland","Oksnes',"SortlandSuortd",' Andoy","Moskenes') ~ "Distriktene i Nordland",

municipality %in% c(*Kvaefjord","Skinland",'Tb
"Salangen,"Malselv",'Sorreisa’,"Dyroy”, ' Tranoy", Torsken","Berg',

ad’,'Gratangen®,"LoabdkLavangen",

"Lenvik","Balsfjord", Karlsoy","Lyngen",'StorfiordO: O KafjordK. .

*Skjervay", NordreisaRsisaRaisi’,"Kvienangen’) ~ "Distriktene i

uono','Gai

municipality %in%
¢("Vardo",'Vadso', GuovdageaidnuKautokeino','Loppa’,'Hasvil

*,"Kvalsund","Masoy",

*Nordkapp'," Porsanger

i, "Kard jok',"Lebesby",' Gamvik",

"Berlevig",' DeatnuTana’,'UnjdrgaNesseby, ' Bitsfjord",

"Distriktene i Finnmark’,

municipality %in%
c(*Namsos","Hemne',"Snillfjord",'Hitra',"Froya’,'Orland"," Agdenes","Bjugn',
*Afjord","Roan’,"Osen",Oppdal’,"Rennebu’,"Meldal","Roros" " Holtilen’,
"MidtreGauldal’,"Skaun','Klacbu','Selbu’,"Tydal’,'Meraker",' Frosta’,

"Levanger','Verdal',"Verran"," id," yrvik',
"Namsskogan',"Grong","Hoylandet",Overhalla",Fosnes",'Flatanger",

*Vikna®,'Neeroy",'Leka’,'Inderoy’,'Indre Fosen',"Rindal') ~ *Distriktene i

*,"Lierne”,"Raai ¥

Trondelag')) %>%
group_by(municipality, variable) %>Y% summarise(value=sum(value))

fullfortefr <- na.omit( iboli )

<~ ful
= case_when(;

%>%
%in% c("O; ") ~"0slo",
municipality %in% c(*Trondheim") ~ "Trondheim’,
municipality %in% c('Bergen') ~ "Bergen’,
municipality %in% c("Stavanger') ~ 'Stavanger',
‘municipality %in% c(* Arendal’) ~ ' Arendal".
municipality %in% c(*Grimstad", "Lillesand’) ~ *Grimstad og Lillesand",
municipality %in% c('Haugesund",'Karmoy") ~ "Haugesund og Karmay",
municipality %in% c("H&', "Klepp', "Time") ~ "Ha, Klepp og Time",

icipality %in% c(*Kristi ")~ :
municipality %in% c('Lindesnes’, 'Mandal', "Marnardal®, "Segne') ~ 'Lindesnes, Mandal,

mutate(

Marnardal og Sogne,
municipality %in% c(*Sandnes’) ~ "Sandnes',
municipality %in% c("Sola", 'Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c(*Elverum") ~ "Elverum’,
municipality %in% c(* Gjovik') ~ *Gjovik',
municipality %in% c('Hamar') ~ "Hamar",
%in% (" ")~

v %in% c('Li ") ~ 'L

municipality %in% c(*Ringsaker") ~ 'Ringsaker",

municipality %in% c(*Stange') ~ "Stange’,
Gin% ('K ") ~ "Kristi ',
municipality %in% c("Molde’) ~ "Molde",
municipality %in% c(*Orkdal’, "Melhus', *Malvik’) ~ "Orkdal, Melhus og Malvik',
municipality %in% c(*Steinkjer) ~ "Steinkjer",
municipality %in% c(*Stjordal’) ~ *Stjordal’,
municipality %in% c(*Alesund") ~ "Alesund",
municipality %in% c(*Alta’) ~ "Alta”,
municipality %in% c("Bodo’) ~ "Bodo",

i v %in% o rfest’) ~ " rfest”,
municipality %in% c('HarstadHarstt4k") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,
municipality %in% c("Tromso") ~ "Tromso’,
municipality %in% c("Vefsn') ~ Vefsn',
municipality %in% c('Bamble') ~ *Bamble",
municipality %in% c(*Faerder’) ~ 'Faerder”,

ipality %in% c( ")~ ',
municipality %in% c("Horten") ~ "Horten",
‘municipality %in% c(*Kragero") ~ "Kragero",
municipality %in% c(*Larvik') ~ 'Larvik",
municipality %in% c(*Notodden') ~ "Notodden",
municipality %in% c(*Porsgrunn') ~ "Porsgrunn’,
municipality %in% c(*Sandefjord") ~ "Sandefjord",
municipality %in% c(*Skien') ~ *Skien",
municipality %in% c(*Tonsberg") ~ "Tonsberg',

icipality %in% c(*Askoy’) ~ *Askoy”,
municipality %in% c('OsHordaland","Fusa') ~ "Os og Fusa',
municipality %in% c("Flora,"Vigsoy') ~ "Flora og Vigsoy",
municipality %in% c(*Forde’,"Jolster','Gaular','Naustdal') ~ "Forde, Jolster, Gaular og

Naustdal',
municipality %in% c('Oygarden”
ipality %in% c(* Asker')
municipality %in% c(*Askim®) ~ "Askim’,
municipality %in% c(*Beerum") ~ "Beerum’,
municipality %in% c("Drammen’) ~ "Drammen’,
municipality %in% c('Eidsvoll') ~ 'Eidsvoll’,
municipality %in% (" Fredrikstad') ~ "Fredrikstad",
pality %in% c(*Frogn®) ~ "Frogn”,
municipality %in% c(*Halden”) ~ "Halden’,
‘municipality %in% c("Kongsberg") ~ "Kongsberg',
municipality %in% c("Lier") ~ "Lier",
municipality %in% c(* Lorenskog’, *Skedsmo) ~ "Lorenskog og Skedsmo’,
municipality %in% c(*Moss") ~ "Moss',
municipality %in% c("Nesodden") ~ "Nesodden',
municipality %in% c("Nittedal") ~ "Nittedal",
municipality %in% c("Ski’,"Oppegird") ~ "Ski og Oppegard”,
municipality %in% c("Ringerike') ~ "Ringerike",
municipality %in% c(*Reelingen") ~ 'Reclingen’,
municipality %in% c("Sarpsborg”) ~ "Sarpsborg”,
municipality %in% c(*Ullensaker") ~ "Ullensaker”,
‘municipality %in% c("Vestby") ~ "Vestby",
municipality %in% c("As") ~ "As",
municipality %in% c(*Hvaler"," Aremark®,"Marker',"Romskog',"Hobol",
"Trogstad","Spydeberg”,"Eidsberg","Skiptvet",
"Rakkestad’,"Rade","Rygge”,"VilerOstfold") ~ "Distriktene i Ostfold",

jell, "Sund") ~ *Oygarden, Ficll og Sund’,

muni sker',

‘municiy

municipality %in% c(* AurskogHoland","Sorum",'Fet","Enebakk’,
*Gjerdrum",'NesAkershus”,'Nannestad,"Hurdal') ~ "Distriktene i Akershus',

municipality %in% c('Loten", "NordOdal', "SorOdal", "Eidskog",

du,
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Buskerud”,

Telemark",

Agder',

"Grue', "Asnes”, "VilerHedmark', "Trysil’,
*Amot", "StorElvdal’, "Rendalen’, "Engerdal’,
"Tolga®,"Tynset"," Alvdal’,"Folldal", *OsHedmark') ~ "Distriktene i Hedmark’,

municipality %in% c(*Dovre",'Lesja’,'Skjdk',"Lom","Viigh", NordFron",'Sel",
*SorFron”,'Ringebu’,'Oyer",'Gausdal’,'@streToten",
*VestreToten","Jevnaker”,"Lunner’,'Gran','SondreLand",
"NordreLand","SorAurdal’,"Etnedal,'NordAurdal’,
"VestreSlidre','OystreSlidre’ ' Vang') ~ *Distriktene i Oppland’,

municipality %in% c("Hole","FI","NesBuskerud"'Gol,"Hemscdal","AI","Hol",
*Sigdal’,"Krodsherad",'Modum", @vreEiker","NedreEiker",
"Royken',"Hurum'",'Flesberg", Rollag’,'NorcogUvdal’) ~ "Distriktene i

municipality %in% c("Sve

ndeVestfold','Re’) ~ Distriktene i Vestfold",

municipality %in% c("Siljan’,'Drangedal’,'Nome',"BoTelemark”,
*Seljord","Kviteseid","Nissedal,'Fyresdal',"Tokke

auherad”,"Tinn","Hjartdal’,
‘Vinje') ~ "Distriktene i

municipality %in% c("Risor",'Gjerstad", Vegarshei’," Tved:
*Birkenes',"Amli","Tveland”,'EvjeogHornnes','Bygland”,
*Valle',"Bykle') ~ "Distriktene i Aust-Agder’,

rand’,"Froland",

‘municipality %in% c('Farsund",Flekkefjord","Vennesla',"Songdalen", Aseral",
*Audnedal’, ' Lyngdal’,"Hegebostad' "Kvinesdal','Sirdal’) ~ "Distriktene i Vest-

municipality %in% c(’Eigersund",'Sokndal,"Lund",'Bjerkreim"," Gjesdal®,"Forsand”,
*Strand", ' Hjclmeland",'Suldal," g
*Kvitsoy",'Bokn',"Tysvr",'Utsira

auda”,”

*Vindafjord') ~ "Distriktene i Rogaland,

municipality %in% c("Etne’,"Sveio","Bomlo’,"Stord","Fitjar","Tysnes","Kvinnherad",
"Jondal","Odda"," Ullensvang","Eidfjord","Ulvik",' Granvin",
"Voss',"Kvam',"Samnanger," Austevoll',"Vaksdal","Modalen",
"Osteroy”,"Meland","Radoy”, Lindas"," Austrheim’,'Fedje","Masfjorden") ~

"Distriktene i Hordaland",

municipality %in% c(*Gulen","Solund","Hyllestad",'Hoyanger",'Vik',"Balestrand",
“Leikanger",'Sogndal’,' Aurland’, Licrdal’," Ardal’," Luster", Askvoll’,
', "Eid",' Hornindal","Gloppen', "Stryn") ~

*Fjaler",Bremanger",'S

*Distriktene i Sogn og Fjordanc’,

c(*Vanylven',San

municipality %in%
' "Heroy ","Ulstein","Hareid","Volda',

og Romsdal’,

*Orsta’, ' Orskog”,'Norddal®,"Stranda’,"Stordal’,
"Skodje","Sula"," Giske',"Haram","Vestn
"Midsund","Sandoy
"Tingvoll','Sunndal',"Surnadal’,"Halsa,"Smala’ ' Aure’) ~ "Distriktene i More

sykkylven',
"."Rauma’,"Ne "

J"Aukra","Fraena”,"Eide"," Avergy", Gjemnes”,

municipality %in%

¢("Bindal","Spmna","Bronney","Vega',"Vevelstad","HerpyNordland"," Alstahaug",

*FauskeFuossko',"Sarfold",'Steigen',"HamaroyHabmer",'DivtasvuodnaTysfjord",Ladingen’

"Leirfjord","Grane","Hattfjelldal’,"Dgnna’,"Nesna®,"Hemnes",
"Lurey","Treena’,"Rodoy","Meloy","Gildeskal","Beiarn","Saltdal,

"Tjeldsund","Even lakstad",

*Ballangen',"Rost","Veroy

"Vestvagoy',"Vagan","Hadsel","BoNordland","Oksnes’,"SortlandSuorta®," Andey","Moskenes") ~ "Distriktene i Nordland",

"Lenvik','Balsfjord",'Karlsoy", Lyngen".'StorfjordO:

municipality %in% c("Kviefjord","Skinland", bestad", Gratangen"," LoabékLavangen", Bardu',
*Salangen”," Mils

isa’,"Dyroy", " Tranoy","Torsken’,'Berg",

KafordKai .

Oma;

uono',"

*Skjervoy",'NordreisaRdisaRaisi',"Kvarnangen’) ~ *Distriktenc i Troms”,

municipality %in%

e("Vardo',"Vadso",'GuovdageaidnuKautokeino,Loppa’, Hasvik', Kvalsund",'Masoy".

"Nordkapp',"PorsangerPorsdnguPorsanki","KirésjohkaKarasjok', Lebesby",'Gamvik',

*Berlevg',"DeatnuTana’, UnjdrgaNessby’,'Btsfjord,"SorVaranger') ~

*Distriktene i Finnmark',

municipality %in%

c(*Namsos',"Hemne’,"Snillfjord","Hitra",Froya','Orland" ' Agdenes','Bjugn’,

"Levanger","Verdal',"Verran',"

Trondelag")) %%
group._by(muni

*Afjord","Roan","Osen’,"Oppdal","Rennebu’,"Meldal’,"Roros","Holtalen",
"MidtreGauldal',"Skaun®,"Klebu","Selbu"," Tydal"," Merilker

"Frosta',

" 'Lierne'," y A
Grong',"Hoylandet","Overhalla’,"Fosnes",'Flatanger’,
¢","Leka" "Inderoy", Indre Fosen',"Rindal") ~ "Distriktene i

"Namsskogan
*Vikna','Neer

ality, variable) %>Y% summarise(value=sum(value))

<- na.omit(ful iboligy )

< i Yo>%

= case_ ity %in% c("C ") ~ "Oslo’,

municipality %in% c("Trondheim") ~ "Trondheim’,

municipality %in% c("Bergen") ~ 'Bergen’,

municipality %in% c(‘Stavanger") ~ "Stavanger’,

municipality %in% c(’ Arendal’) ~ *Arendal’,

municipality %in% c("Grimstad", "Lillesand") ~ "Grimstad og Lillesand",

municipality %in% c("Haugesund”,'Karmoy") ~ "Haugesund og Karmoy,

municipality %in% c("H&", "Klepp', "Time") ~ "Ha, Klepp og Time',

municipality %in% c("Kristiansand") ~ "Kristiansand”,

municipality %in% e('Lindesnes’, "Mandal”, "Marnardal’, "Sogne') ~ 'Lindesnes, Mandal,

Marnardal og Sogne’,

municipality %in% c("Sandnes") ~ "Sandnes”,
municipality %in% c("Sola’, "Randaberg’) ~ "Sola og Randaberg’,
municipality %in% c("Elverum") ~ *Elverum’,
municipality %in% c(*Gjovik") ~ "Gjovik',
municipality %in% c("Hamar') ~ "Hamar",
i %in% c("
%in% c("Lil r') ~ "Lil .
municipality %in% c("Ringsaker') ~ "Ringsaker",
municipality %in% c("Stange") ~ "Stange’,
Y%in% c("Kri ") ~ "Kristi "
municipality %in% c("Molde”) ~ "Molde',




Naustdal’,

Buskerud",

Telemark",

Agder,

municipality %in% c(*Orkdal’, "Melhus', "Malvik") ~ "Orkdal, Melhus og Malvik",
municipality %in% c(*Steinkjer") ~ "Steinkjer",
municipality %in% c("Stjordal’) ~ 'Stjordal’,
municipality %in% c(* Alesund') ~ "Alesund’,
municipality %in% c(*Alta’) ~ "Alta”,
municipality %in% c("Bodo") ~ "Bodo’,
%in% c(" S .
municipality %in% c(HarstadHarsttak") ~ "Harstad",
municipality %in% c(*Narvik') ~ "Narvik',
municipality %in% c("Rana’) ~ "Rana’,

‘municipality %in% c("Troms") ~ "Tromso",
municipality %in% c("Vefsn') ~ "Vefsn',
municipality %in% c('Bamble') ~ 'Bamble’,
municipality %in% c(*Facrder’) ~ "Faerder”,

icipality %in%% c(* )~ ~,

municipality %in% c(*Horten") ~ "Horten",

municipality %in% c('Kragero') ~ "Kragera",

municipality %in% c("Larvik') ~ "Larvik",

municipality %in% c('Notodden") ~ "Notodden",
municipality %in% c(*Porsgrunn’) ~ "Porsgrunn’,

pality %in% c(*Sandefjord") ~ *Sandefjord”,
municipality %in% c(*Skien") ~ "Skien",

municipality %in% c("Tonsberg") ~ "Tonsberg',
municipality %in% c(* Askoy") ~ "Askoy”,

municipality %in% c(*OsHordaland",'Fusa’) ~ 'Os og Fusa',
municipality %in% c(*Flora","Viigsoy”) ~ "Flora og Vagsoy',
municipality %in% c("Forde’,"Jolster","Gaular,"Naustdal') ~ "Forde, Jolster, Gaular og

munic

municipality %in% c('Oygarden', "Fiell’, 'Sund") ~ 'Oygarden, Fiell og Sund",
municipality %in% c(* Asker') ~ *Asker",
municipality %in% c(*Askim") ~ "Askim"
municipality %in% c(*Barum’) ~ "Bamrum',
municipality %in% c("Drammen’) ~ 'Drammen’,
municipality %in% c(*Eidsvoll’) ~ *Eidsvoll’,
municipality %in% c(*Fredrikstad’) ~ "Fredriks
municipality %in% c('Frogn') ~ "Frogn',
municipality %in% c("Halden") ~ "Halden",
municipality %in% c("Kongsberg') ~ "Kongsberg',
municipality %in% c("Lier') ~ "Lier",
municipality %in% c(' Lorenskog’, *Skedsmo’) ~ 'Lorenskog og Skedsmo’,
municipality %in% c(*Moss") ~ "Moss',
ipality %in% c(*Nesodden') ~ "Nesodden',
municipality %in% c(*Nittedal’) ~ "Nittedal’,
municipality %in% c("Ski',"Oppegrd") ~ "Ski og Oppegérd”,
municipality %in% c('Ringerike') ~ "Ringerike’,
municipality %in% c(*Reelingen") ~ 'Reelingen’,
municipality %in% c(*Sarpsborg") ~ *Sarpsborg’,
municipality %in%% c(*Ullensaker) ~ "Ullensaker”,
municipality %in% c("Vesthy') ~ "Vestby',
municipality %in% c(*As") ~ "As
municipality %in% c(*Hvaler’,' Aremark®,"Marker",'Romskog',"Hobol',
"Trogstad","Spydeberg”,'Eidsberg',"Skiptvet”,
"Rakkestad","Réde", Rygge"," Viler@stfold") ~ "Distriktene i Ostfold",

ad",

‘munic

municipality %in% c(* AurskogHoland","Sorum”,'Fet","Encbakk’,
*Gjerdrum',"NesAkershus','Nannestad","Hurdal') ~ "Distriktene | Akershus',

municipality %in% c(*Loten’, "NordOdal", "SorOdal®, *Eidskog',
"Grue', "Asnes", *VilerHedmark', "Tr,
"Amot", "StorElvdal’, 'Rendalen”, "Engerdal’,
"Tolga’,"Tynset"," Alvdal’,"Folldal", *OsHedmark") ~ "Distriktene i Hedmark',

municipality %in% c('Dovre',Lesja’,"Skjak’,'Lom","Viga",'NordFron","Sel",
"SorFron','Ringebu','Oyer", s
"VestreToten","Jevnaker',"Lunner",'Gran',"SondreLand",
"NordreLand",'SorAurdal’,"Etnedal’, Nord Aurdal’,
"VestreSlidre’,"OystreSlidre’,"Vang') ~ "Distriktene i Oppland’,

Jausdal’,'OstreToten”,

municipality %in% (:(‘Hol(:”,'Fl;‘l',”NmBunkumd“,'Gul'.'H(:msvdd.l'.'Al".'Hol”.
"Sigdal","Krodsherad","Modum',"OvreEiker","NedreEiker",
"Royken","Hurum','Flesberg’,"Rollag’,"NoreogUvdal") ~ "Distriktene i

municipality %in% c(*Svelvik','SandeVestfold','Re") ~ "Distriktene i Vestfold",
municipality %in% c("Siljan","Drangedal’,'Nome","BoTelemark',"Sauherad”,"Tinn","Hjartdal’,

"Seljord","Kviteseid",'Nissedal”,"Fyresdal","Tokke","Vinje") ~ "Distriktene i

municipality %in% c(*Risor',"Gjerstad","Vegarshei", Tvedestrand","Froland",
"Birkenes","Amli*, Tveland","EvjeogHornnes",Bygland”,
"Valle' "Bykle’) ~ "Distriktene i Aust-Agder’,

municipality %in% c(*Farsund’,"Flekkefjord","Vennesla',Songdalen"," Ascral,
*Audnedal’,"Lyngdal’, Haegebostad,"Kvinesdal®,Sirdal') ~ *Distriktene i Vest-

municipality %in% c("Eigersund","Sokndal®,"Lund","Bjerkreim", Gjesdal’,"Forsand",
*Strand","Hjelmeland","Suldal","Sauda",'Finnoy",'Rennesoy”,

"Kvitsay","Bokn","Tysvier","Utsira','Vindafjord") ~ *Distriktene i Rogaland",

municipality %in% c('Etne","Sveio","Bomlo","Stord","Fitjar","Tysnes',"Kvinnherad",
*Jondal',"Odda’, Ullensvang","Eidfjord","Ulvik',"Granvin’,
"Voss''Kvam',"Samnanger"," Austevoll’, Vaksdal’,"Modalen",
"Osteroy","Meland",'Raday",'Lindas"," Austrheim','Fedje',"Masfjorden’)

"Distriktene i Hordaland",

municipality %in% c(Gulen’,"Solund",'Hyllestad",' Hoyanger,"Vik",'Balestrand",
"Leikanger","Sogndal"," Aurland",'Licrdal” " Ardal”, Luster","Askvoll’,
*Fjaler",'Bremanger",'Selje’,"Eid","Hornindal,'Gloppen’, 'Stryn") ~

*Distriktene i Sogn og Fjordane,

<("Vanylven",'

og Romsdal’,

¢('Bindal','Somna’,'Bronnoy",

municipality %in%
" "Ulstein®,'Hareid","Volda,
"Orsta’,"Orskog,"Norddal”,'Stranda’ ' Stordal","Sykkylven",
*Skodje’,"Sula’,"Giske","Haram" ' Vestnes","Rauma,"Nesset".
"Midsund","Sando;
"Tingvoll’,"Sunndal

JAukra’,"Freena’,"Eide'," Averoy”," Gjemnes,
‘Surnadal’,"Halsa","Smola’," Aure') ~ "Distriktene i More

municipality %in%
ega’,"Vevelstad","HeroyNordland" ' Alstahang',
"Leirfjord","Grane","Hattfjelldal’,' Donna",'Nesna,'Hemnes',

"Lurey","Traena’,"Rodoy”,"Meloy","Gildeskal","Beiarn","Saltdal",

*FauskeFuossko','Sorfold",Steigen","HamaroyHibmer,'DivtasvuodnaTysfjord",'Lodingen”,

"Vestvagoy',"Vigan',"Hadsel","BoNordland',"Oksnes',"SortlandSuorté'," Andey","Moskenes

"Lenvik',"Balsfjord","Karls

(' Vardo',"Vadso"," GuovdageaidnuKautokeino',"Loppa,

"Tjeldsund",'Evenes','Ballangen',"Rost","Vieroy", Flakstad",

municipality %in% c("Kvicfjord”,"Skanland", Thestad", Gratangen","LoabdkLavangen","Bardu',

*Salangen’,"Malselv",'Sorreisa’,Dyroy","Tranoy"," Torsken’, Berg',

"Lyngen","StorfjordC Omasvuono','Géi KafjordK: .
*Skjervoy",'NordreisaRdisaRaisi',"Kvanangen’) ~ "Distriktene i Troms”,

municipality %in%

k', "Kvalsund’,"Masoy",

"Nordkapp',"PorsangerPorsanguPorsanki”,KérdsjohkaKarasjok,'Lebesby ", Gamvik',

"Berlevig',"DeatnuTana’, UnjdrgaNesseby",'Batsfjord,"SorVaranger") ~

"Distriktene i Finnmark",

("Namso

‘Levanger'

Trondelag)) %>%

erdal’,"Verran',"

municipality %in%

illfjord”,"Hitra", Froya’,'Orland"," Agdenes', Bjugn’,
*Afjord","Roan","Osen","Oppdal","Rennebu’,"Meldal","Roros","Holtilen",
*MidtreGauldal®,"Skaun','Klzebu','Selbu’,"Tydal’ "Meriker',"Frosta’,

" ,'Lierne,"

"Namsskogan',"Grong","Hoylandet","Overhalla’,"Fosnes","Flatanger",
*Vikna' "Neeroy","Leka’,Inderoy’,'Indre Fosen","Rindal”) ~ "Distriktene i

group_by(municipality, variable) %>Y% summarise(value=sum(value))
< na.omi i )
fullfor )y < i %>%
mut ity = case_ ity %in% c("O; ~0slo",

Marnardal og Sogne',

Naustdal’,
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municipality %in% c("Trondheim") ~ "Trondheim’,

municipality %in% c('Bergen") ~ "Bergen”,

municipality %in% c("Stavanger") ~ "Stavanger',

municipality %in% c("Arendal') ~ *Arendal’,

municipality %in% c(*Grimstad, "Lillesand") ~ *Grimstad og Lillesand"
municipality %in% e('Haugesund",

armoy’)

*Haugesund og Karmoy",
municipality %in% c("H&", "Klepp', "Time") ~ "Ha, Klepp og Time',

municipality %in% c("Kristiansand") ~ "Kristiansand”,

municipality %in% c(’Lindesnes", "Mandal’, "Marnardal®, "Sogne") ~ 'Lindesnes, Mandal,

municipality %in% c(*Sandnes") ~ "Sandnes’,
municipality %in% c("Sola’, "Randaberg’) ~ *Sola og Randabe

‘municipality %in% c(*Elverum') ~ *Elverum’,
municipality %in% c(*Gjovik') ~ *Gjovik',
municipality %in% c("Hamar") ~ 'Hamar

%in% (" inger") ~ " inger',
%in% c("Lil ") ~ L ,
municipality %in% c("Ringsaker') ~ "Ringsaker",
municipality %in% c("Stange) ~ "Stange’,
municipality %in% c("Kristiansund’) ~ "Kristiansund",
municipality %in% c("Molde®) ~ "Molde",
municipality %in% ¢("Orkdal’, "Melhus", "Malvik") ~ *Orkdal, Melhus og Malvil
municipality %in% c("Steinkjer) ~ *Steinkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(*Alesund") ~ *Alesund’,
municipality %in% c("Alta") ~ "Alta’,
municipality %in% c('Boda") ~ "Bodo",
ipality %in% (" )~ g
municipality %in% c("HarstadHarstt4k') ~ "Harstad",
municipality %in% c("Narvik') ~
municipality %in% c('Rana’) ~ "Rana’,
¢("Tromso") ~ "Tromso',
municipality %in% c('Vefsn') ~ "Vefsn',

municipality %in?

municipality %in% c('Bamble’) ~ "Bamble’,
municipality %in% c("Feerder') ~ "Faerder”,

ipality %in% c(" ")~ "
municipality %in% c("Horten") ~ *Horten",
<(*Kragera") ~ "Kragero',
municipality %in% c("Larvik’) ~
municipality %in% c("Notodden") ~ "Notodden',
municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien")
municipality %in% c(Tonsberg") ~ "Tonsberg”,

municipality %in?

arvik',

kien”,

municipality %in% c(* Askoy") ~ "Askoy",

municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,

municipality %in% c("Flora’,'Vigsoy") ~ "Flora og Vagsoy',

municipality %in% c("Forde',"Jolster",'Gaular",'Naustdal*) ~ *Forde, Jolster, Gaular og

municipality %in% c(Oygarden’, "Fiell’, "Sund") ~ "Oygarden, Fiell og Sund’,
municipality %in% c(" Asker) ~ *Asker',

municipality %in% c(* Askim') ~ *Askim",

municipality %in% c('Berum') ~ *Barum’,

municipality %in% c(*Drammen’) ~ *Drammen’,

municipality %in% c("Eidsvoll') ~ "Eidsvoll’,

municipality %in% c("Fredrikstad’) ~ ‘Fredrikstad",

municipality %in% c("Frogn') ~ Frogn',

municipality %in% c("Halden") ~ *Halden',

municipality %in% c(*Kongsberg') ~ "Kongsberg’,

municipality %in% c('Lier') ~ Lier",

municipality %in% c("Lorenskog', "Skedsmo’) ~ "Lorenskog og Skedsmo,
municipality %in% c("Moss) ~ "Moss',

municipality %in% c("Nesodden") ~ "Nesodden’,

municipality %in% c("Nittedal’) ~ "Nittedal’,

<("Ski","Oppegird") ~ "Ski og Oppegird’,
‘municipality %in% c(*Ringerike") ~ 'Ringerike',

municipality %in’

municipality %in% c("Reelingen”) ~ "Reelingen’,
municipality %in% c("Sarpsborg") ~ "Sarpsborg
municipality %in% c(*Ullensaker") ~ "Ullensak
municipality %in% c(*Vestby") ~ "Vestby",

municipality %in% c(" As'

‘municipality %in% c('Hvaler"," Aremark',"Marker','Romskog,"Hobol",
"Trogstad",'Spydeberg’,"Eidsberg’,"Skiptvet',
"Rakkestad®,'Rade’, Rygge",'VilerOstfold’) ~ "Distriktene i Ostfold",

municipality %in% c(* AurskogHoland","Sorum’",'Fet",'Encbakk’,
*Gjerdrum","NesAkershus’,"Nannestad",'Hurdal") ~ *Distriktenc i Akershus',

Distriktene i Nordland",



municipality %in% c(*Loten", "NordOdal, "SorOdal", "Eidskog”,
*Grue', *Asnes", "VilerHedmark', "Trysil’,
*Amot", *StorElvdal’, *Rendalen’, *Engerdal’,
"Tolga®," Tynset," Alvdal',"Folldal", 'OsHedmark") ~ 'Distriktene i Hedmark",

municipality %in% c("Dovre',"Lesja’ "Skjak,"Lom","Vaga",'NordFron","Sel",
*SorFron’,Ringebu','@yer",'Gausdal”, OstreToten",
"VestreToten',"Jevnaker','Lunner",'Gran',"SondreLand",
"NordreLand","SprAurdal’,"Etnedal’,"Nord Aurdal”,
"VestreSlidre,"OystreSlidre’,Vang’) ~ "Distrikten i Oppland’,

municipality %in% c(*Hole","FIa' "NesBuskerud",'Gol" " Hemsedal" " AI',"Hol",
*Sigdal,"Kradsherad"," Modum',OvreEiker’,'NedreEiker',
"Royken","Hurum",Flesberg',"Rollag",'NoreogUvdal®) ~ "Distriktene i
Buskerud",

municipality %in% c(*Svelvik",'SandeVestfold',"Re") ~ "Distriktene i Vestfold',

municipality %in% c(*Siljan"," Drangedal’,'Nome,'BoTelemark',"Sauherad"," Tinn','Hjartdal’,
*Seljord","Kviteseid",Nissedal’,Fyresdal’, Tokke",'Vinje) ~ *Distriktene i

Telemark',
municipality %in% c("Risor’,'Gjerstad"," Vegarshei'," Tvedestrand", Froland",
"Birkenes'," Amli","Iveland',"EvjeogHornnes','Bygland",
"Valle',"Bykle') ~ "Distriktene i Aust-Agder’,
municipality %in% c(*Farsund","Flekkefjord","Vennesla","Songdalen"," Aseral",
*Audnedal’ "Lyngdal, Hgebostad’,"Kvinesdal","Sirdal") ~ "Distriktene i Vest-
Agder',

municipality %in% c('Eigersund',"Sokndal","Lund","Bjerkreim'," Gjesdal","Forsand",
*Strand","Hjelmeland","Suldal’,"Sauda’,'Finnoy","Rennesoy”,
"Kvitsoy","Bokn",'Tysver”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

municipality %in% c(*Etne’,"Sveio’,"Bomlo,"Stord",'Fitjar', Tysnes','Kvinnherad",
"Jondal","Odda"," Ullensvang","Eidfjord","Ulvik","Granvin",

Austevoll’,Vaksdal’,"Modalen',

Lindés"," Austrheim’,'Fedje’,"Masfjorden") ~

"Voss','Kvam','Samnanger’
"Osteroy”," Meland",'Rado;

"Distriktene i Hordaland",

ipality %in% c(*Gulen',"Solund","Hyllestad","Hoyanger","Vik",' Balestrand"
"Leikanger","Sogndal”." Aurland,'Lawrdal’," Ardal", Luster" " Askvoll’,
"Fjaler’,"Bremanger’,"Selje’,"Eid","Hornindal"'Gloppen”, "Stryn’) ~

"Distriktene i Sogn og Fjordane’,

municipality %in%

(" Vanylven",' " 'Ulstein®,'Hareid","Volda,
"Orsta’,"Orskog","Norddal’,"Stranda","Stordal","Sykkylven",
*Skodje’,"Sula’,"Giske","Haram' " Vestnes","Rauma","Nesset",
"Midsund","Sandoy",' Aukra’'Fraena’ 'Eide’ ' Averoy", Gjemnes
"Tingvoll’,"Sunndal’,'Surnadal’,'Halsa",'Smola”,' Aure’) ~ "Distriktene i More

og Romsdal’,

municipality %in%

¢("Bindal,"Somna","Bronnoy",'Vega' " Vevelstad","HeroyNordland" " Alstahaug’,
*Leitfjord","Grane’,"Hattfjelldal’,' Donna’,'Nesna','Hemnes",

Traena’,'Roday", Meloy","Gildeskél','Beiarn’,"Saltdal’,

"Luroy",

"FauskeFuossko","Sorfold","Steigen’,"HamargyHabmer","DivtasvuodnaTysfjord",'Lodingen",
"Tjeldsund’,'Evenes","Ballangen","Rost","Vaeroy","Flakstad’,

"Vestviigoy", Vigan',"Hadsel’,'BoNordland",'Oksnes’,"SortlandSuort4",' Andoy","Moskenes') ~ "Distriktene i Nordland",

municipality %in% c("Kvaefjord","Skanland®,"Tbestad","Gratangen',"LoabdkLavangen",' Bardu",

*Salangen’,"Malselv","Sorreisa", ' Dyroy","Tranoy", Torsken’,'Berg’,
"Lenvik',"Balsfjord","Karlsoy",'Lyngen',"Storfjord O On 1K g

*Skjervay", Nordreisa

svuono’,"GaivuotnaKifj

fisaRaisi’,'Kvienangen") ~ "Distriktene i Troms',

municipality %in%
¢("Vardo','Vadso",' GuovdageaidnuKautokeino',"Loppa’,"Hasvik',"Kvalsund", Masoy",

"Nordkapp',' Porsanger i "KirdsjohkaKa

jok,"Lebesby",' Gamvik

"Berlevig"," DeatnuTana’,'UnjdrgaNesseby”,

itsfjord”,"SorVaranger®

"Distriktene i Finnmark’,

municipality %in%
¢(*Namsos","Hemne',"Snillfjord", Hity

*Afjord","Roan’,"Osen",Oppdal',Rennebu","Meldal"," Roros","Holtélen",
"MidtreGauldal’,"Skaun’,"Klacbu',"Selbu’ " Tydal’,"Meréker", Frosta,

"Levanger','Verdal®,"Verran",’ . " 'Lierne’,'RaarvihkeRoyrvik',
"Namsskogan',"Grong",'Hoylandet",Overhalla",Fosnes", Flatanger”,
"Vikna",'Neeroy",'Leka’,"Indergy”,"Indre Fosen',"Rindal") ~ "Distriktene i
Trondelag")) %>%

group_by(municipality, variable) %>Y% summarise(value=sum(valuc))

<- na.omit( )

# lager et datasett med alle boligtypene samlet og summert
# Igangsatt

igangsatt_totalt <-

igangsatt _totalt <- igangsatt_totalt %>%
group_by(municipality, variable) %>7%
summarize(value = sum(value))

# Fullfort
fullforte_totalt <-

fullforte_totalt <- fullforte_totalt %>%

group_by(municipality, variable) %>%
summarize(value = sum(value))

# Innvandring og utvandring

<- read_excel("

colnames(innvandring) <- innvandring(3,

utvandring <- inmvandring[-c(1,2,3,5:58),¢(5:

04))

innvandring <- innvandringl-c(1,2,3,5:58) ¢(1:52)]
utvandring$municipality <- *hele landet’

innvandring$municipality <-

landet”

innvandring <- innvandring %>Y%
gather(variable, value, - municipality") %>%
‘mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

utvandring <- utvandring %>%
gather(variable, value, -*municipality ") %>%
‘mutate(variable = factor(variable)) %>%

as.data.frame() # 1

# Befolkningstetthet

clting with years as desiding

I (1

<- read_excel("FolkeLandArealKm2.xlsx")

)< 3)

names(
befolkning

etthet <- befolkningstetthet[-c(1:3,427:47:
befolkningstetthetSmunicipality <- gsub('["\\p{L}]+", ™", befolkningstetthetSmunicipality, perl = TRUE)

1:1] <- paste("muni ')

)]

befolkningstetthet <- befolkningstetthet %>Y%
gather(variable, value, -* municipality*) %>%

mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

<

befolkningstetthetSvalue <- gsub(*[[:space:]]', ", befolkningstetthet$value)

<- as.numeric(

befolkningstetthet <- befolkningstetthet %>%

mut

ity = case_

ity %in% c("O: ~0slo",

Marnardal og Sogne',

Naustdal’,
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municipality %in% c("Trondheim") ~ "Trondheim’,

municipality %in% c('Bergen") ~ "Bergen”,

municipality %in% c("Stavanger") ~ "Stavanger',

municipality %in% c("Arendal') ~ *Arendal’,

municipality %in% c(*Grimstad, "Lillesand") ~ *Grimstad og Lillesand"
municipality %in% e('Haugesund",

armoy") ~ *Haugesund og Karmoy”,
municipality %in% c("Ha", "Klepp", "Time") ~ "Ha, Klepp og Time",
municipality %in% c("Kristiansand") ~ *Kristiansand’,

municipality %in% c('Lindesnes", "Mandal", "Marnardal', "Sogne") ~ 'Lindesnes, Mandal,

municipality %in% c(*Sandnes") ~ "Sandnes’,
municipality %in% c("Sola’, "Randaberg’) ~ *Sola og Randabe

‘municipality %in% c(*Elverum') ~ *Elverum’,
municipality %in% c(*Gjovik') ~ *Gjovik',
municipality %in% c("Hamar") ~ 'Hamar

%in% (" inger") ~ " inger',

%in% c("Lil ") ~ L ,
municipality %in% c("Ringsaker') ~ "Ringsaker",
municipality %in% c("Stange) ~ "Stange’,
municipality %in% c("Kristiansund’) ~ "Kristiansund",
municipality %in% c("Molde®) ~ "Molde",

municipality %in% c(*Orkdal’, "Melhus', "Malvik") ~ *Orkdal, Melhus og Malvil

municipality %in% c(*Steinkjer') ~

inkjer",
municipality %in% c("Stjordal’) ~ "Stjordal’,
municipality %in% c(*Alesund") ~ *Alesund’,
municipality %in% c("Alta") ~ "Alta’,
municipality %in% c('Boda") ~ "Bodo",

ipality %in% (" )~ g
municipality %in% c("HarstadHarstt4k') ~ "Harstad",
municipality %in% c("Narvik') ~
municipality %in% c('Rana’) ~ "Rana’,
¢("Tromso") ~ "Tromso',
municipality %in% c('Vefsn') ~ "Vefsn',

municipality %in?

municipality %in% c('Bamble’) ~ "Bamble’,
municipality %in% c("Feerder') ~ "Faerder”,

ipality %in% c(" ")~ "
municipality %in% c("Horten") ~ *Horten",
municipality %in’

¢('Kragero") ~ "Kragero',

municipality %in% c("Larvik’) ~
municipality %in% c("Notodden") ~ "Notodden',

municipality %in% c("Porsgrunn’) ~ "Porsgrunn’,
municipality %in% c("Sandefjord") ~ "Sandefjord",
municipality %in% c("Skien")
municipality %in% c("Tonsberg") ~ "Tonsberg’,

arvik',

kien”,

municipality %in% c(* Askoy") ~ "Askoy",
municipality %in% c(*OsHordaland","Fusa") ~ "Os og Fusa’,
municipality %in% c("Flora’,'Vigsoy") ~ "Flora og Vagsoy',

municipality %in% c("Forde',"Jolster",'Gaular",'Naustdal*) ~ *Forde, Jolster, Gaular og

municipality %in% c(*Qygarden’, "Fjell’, *Sund") ~ "Oygarden, Fjell og Sund",

municipality %in% c(" Asker) ~ *Asker',

municipality %in% c(* Askim') ~ *Askim",

municipality %in% c('Berum') ~ *Barum’,

municipality %in% c(*Drammen’) ~ *Drammen’,

municipality %in% c("Eidsvoll') ~ "Eidsvoll’,

municipality %in% c("Fredrikstad’) ~ ‘Fredrikstad",

municipality %in% c("Frogn) ~ Frogn',

municipality %in% c("Halden") ~ *Halden",

municipality %in% c(*Kongsberg') ~ "Kongsberg’,

municipality %in% c("Lier") ~ "Lier",

municipality %in% c("Lorenskog', "Skedsmo’) ~ "Lorenskog og Skedsmo,
municipality %in% c("Moss) ~ "Moss',

municipality %in% c("Nesodden") ~ "Nesodden’,

municipality %in% c("Nittedal’) ~ "Nittedal’,

<("Ski","Oppegird") ~ "Ski og Oppegird’,
‘municipality %in% c(*Ringerike") ~ 'Ringerike',
municipality %in% c("Reelingen”) ~ "Reelingen’,
municipality %in% c("Sarpsborg") ~ "Sarpsborg
municipality %in% c(*Ullensaker") ~ "Ullensak
municipality %in% c(*Vestby") ~ "Vestby",

municipality %in’

municipality %in% c(" As'
‘municipality %in% c("Hvaler'," Aremark’,"Marker","Romskog","Hobol",
"Trogstad",'Spydeberg’,"Bidsberg”,'Skiptvet',

"Rakkestad","Réide’,"Rygge’,"Viler@stfold') ~ 'Distriktene i Ostfold",

municipality %in% c(* AurskogHoland","Sorum’",'Fet",'Encbakk’,
*Gjerdrum’,"Nes Akers

us","Nannestad","Hurdal") ~ "Distriktene i Akershus',



municipality %in% c(*Loten", "NordOdal, "SorOdal", "Eidskog”,
*Grue', *Asnes", "VilerHedmark', "Trysil’,
*Amot", *StorElvdal’, *Rendalen’, *Engerdal’,
"Tolga®," Tynset," Alvdal',"Folldal", 'OsHedmark") ~ 'Distriktene i Hedmark",

municipality %in% c("Dovre',"Lesja’ "Skjak,"Lom","Vaga", NordFron',"Sel",
*SorFron’,Ringebu','@yer",'Gausdal”, OstreToten",
"VestreToten',"Jevnaker','Lunner",'Gran',"SondreLand",
"NordreLand","SprAurdal’,"Etnedal’,"Nord Aurdal”,
"VestreSlidre,"OystreSlidre’,"Vang’) ~ "Distriktene i Oppland’,

municipality %in% c(*Hole","FIa' "NesBuskerud",'Gol" " Hemsedal" " AI',"Hol",
*Sigdal,"Kradsherad"," Modum',OvreEiker’,'NedreEiker',
"Royken","Hurum",Flesberg',"Rollag",'NoreogUvdal®) ~ "Distriktene i
Buskerud",

municipality %in% c("Svelvik",'SandeVestfold","Re") ~ "Distriktene i Vestfold®,

municipality %in% c(*Siljan",'Drangedal’,'Nome','BoTelemark”,"Sauherad”,"Tinn', Hiartdal’,
*Seljord","Kviteseid",Nissedal’,Fyresdal’, Tokke",'Vinje) ~ *Distriktene i

Telemark',
municipality %in% c("Risor’,'Gjerstad," Vegarshei'," Tvedestrand", Froland",
"Birkenes'," Amli","Iveland',"EvjeogHornnes',"Bygland",
"Valle',"Bykle') ~ "Distriktene i Aust-Agder’,
municipality %in% c(*Farsund","Flekkefjord","Vennesla","Songdalen"," Aseral’,
*Audnedal’ "Lyngdal, Hgebostad’,"Kvinesdal","Sirdal") ~ "Distriktene i Vest-
Agder',

municipality %in% c('Eigersund',"Sokndal","Lund","Bjerkreim"," Gjesdal","Forsand",
*Strand","Hjelmeland","Suldal’,"Sauda’,'Finnoy","Rennesoy”,
"Kvitsoy","Bokn",'Tysver”,'Utsira’,"Vindafjord") ~ "Distriktene i Rogaland”,

municipality %in% c(*Etne’,"Sveio’,"Bomlo,"Stord",'Fitjar', Tysnes','Kvinnherad",
"Jondal","Odda"," Ullensvang","Eidfjord","Ulvik","Granvin",

Austevoll’, Vaksdal',"Modalen”

Lindés"," Austrheim’,'Fedje’,"Masfjorden") ~

"Voss',"Kvam',"Samnanger”.
"Osteroy”," Meland",'Rado;

"Distriktene i Hordaland",

ipality %in% c(*Gulen',"Solund","Hyllestad",'Hoyanger","Vik",' Balestrand"
"Leikanger","Sogndal”." Aurland,'Lawrdal’," Ardal", Luster" " Askvoll’,
"Fjaler’,"Bremanger’,"Selje’,"Eid","Hornindal"'Gloppen”, "Stryn’) ~

"Distriktene i Sogn og Fjordane’,

municipality %in%

(" Vanylven",' " 'Ulstein®,'Hareid","Volda’,
"Orsta’,"Orskog","Norddal’,"Stranda","Stordal","Sykkylven',
*Skodje’,"Sula’,"Giske","Haram' " Vestnes","Rauma’,"Nesset",
"Midsund","Sandoy",' Aukra’'Fraena’ 'Eide’ ' Averoy", Gjemnes
"Tingvoll’,"Sunndal’,'Surnadal’,'Halsa",'Smola”," Aure’) ~ "Distriktene i More

og Romsdal’,

municipality %in%
¢('Bindal',"Somna’,"Bronnoy",'Vega' ,"Vevelstad","HeroyNordland" * Alstahang',

*Leitfjord","Grane’,"Hattfjelldal’,' Donna’,'Nesna','Hemnes',

"Luroy","Traena','Roday"," Meloy",'Gildeskil’,"Beiarn®,'Saltdal’,

"FauskeFuossko","Sorfold","Steigen’,"HamargyHbmer","DivtasvuodnaTysfjord",'Lodingen”,
"Tjeldsund’,'Evenes","Ballangen","Rost","Vaeroy","Flakstad’,

"Vestviigoy", Vigan', Hadsel’,'BoNordland",'@Oksnes”,"SortlandSuort4”,' Andoy","Moskenes') ~ "Distriktene i Nordland",

municipality %in% c("Kvaefjord","Skanland®,"Tbestad","Gratangen',"LoabdkLavangen",' Bardu",

*Salangen’,"Malselv","Sorreisa", ' Dyroy","Tranoy", Torsken’,'Berg’,
"Lenvik',"Balsfjord","Karlsoy",'Lyngen',"Storfjord O On 1K g

*Skjervay", Nordreisa

svuono’,"GaivuotnaKifj

fisaRaisi’,'Kvaenangen") ~ "Distriktene i Troms',

municipality %in%
¢("Vardo','Vadso",' GuovdageaidnuKautokeino',"Loppa’,"Hasvik',"Kvalsund", Masoy",

"Nordkapp",PorsangerPorsi ' Krd,

sjok’"Lebesby",' Gamvik',
"Berlevig"," DeatnuTana’,'UnjdrgaNesseby”,

itsfjord”,"SorVaranger®

"Distriktene i Finnmark’,

municipality %in%
<(*Namsos","Hemne' "Snillfjord” ' Hitra',"Froya’,'Orland"," Agdenes"," Bjugn',
*Afjord","Roan’,"Osen","Oppdal’,"Rennebu","Meldal’,"Roros",Holtilen’,
"MidtreGauldal’,"Skaun’,"Klacbu',"Selbu’,"Tydal’,"Merdker", Frost:

"Levanger','Verdal®,"Verran",’ . " 'Lierne’,'RaarvihkeRoyrvik',
"Namsskogan',"Grong","Hoylandet","Overhalla”,Fosnes", Flatanger”,
"Vikna",'Neeroy",'Leka’,"Indergy”,"Indre Fosen',"Rindal") ~ "Distriktene i
Trondelag")) %>%

group_by(municipality, variable) %>7% summarise(value=mean(valuc))

<- na.omit(

# Byggckostnadsindeks

¥ <- read_excel(" 1
colnames(byggekostindeks) <- byggekostindeks|3,]
names(] i 1:1] <- paste("municipality")

byggekostindeks <- byggekostindeks[-c(1:3,5:53).]

byggekostindeksSmunicipality <- "hele landet”

byggekostindeks <- byggekostindeks %>Y%
gather(variable, value, - municipality") %>%

ble)) %>%

as.data.frame() # melting with years as desiding variable

mutate(variable = factor(va

$ <- as.numeri

# er dette rett framgangsmate?
N < by, sti 35.7

# Gjeld husholdning
gieldhusholdning <- read_excel(*Gjeldsrate (1).xlsx")
. ) <. g o

# gicldsrate
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1:3,5:60),0(1:69)]
)[1:1] <- paste("municipality’)
gieldsratehusholdningSmunicipality <- hele landet”

<- gj ing %>%
gather(variable, value, -* municipality*) %>%
‘mutate(variable = factor(variable)) %>%
as.data.frame() # melting with years as desiding variable

# gicldsvekst

< g 1:3,5:60),¢(1,70:137))
[1:1] <- paste(" ipality’)
pality <- "hele landet”

gjeldsveksthusholdning$munic

< %>%
gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %>Y%

as.data. framel clting with years as desiding variable

#n

# BNP

BNPprinnbygger <- read_excel("BNP.xlsx")
colnames(BNPprinnbygger) <- BNPprinnbygger[3.]
BNPprlnnbygger <- BNPprinnbygger[-c(1:3,5:50).]

# removing all NA colums

BNP) <- BNP) [,colSums(is.na(BNPpr!

))<nrow(BNP)
BNPprinnbygger$Smunicipality <- *hele landet"

BNPprInnbygger <- BNPprinnbygger %%
gather(variable, value, -* municipality*) %>%
mutate(variable = factor(variable)) %>%

as.data.frame() # melting with years as desiding variable

# airbnb alt mulig M

# holig lagt ut for sal kommuner distrikter Q
# Bolig liggetid Apent marked kommuner distrikter Q
# Prisindeks bolig kommuner distrikter Q

# Solgte bolig kommuner distrikter Q

# usolgte bolig kommuner distrikter Q

# Kvm pris store kommuner encbolig Q

# Kvm pris store kommuner smaahus Q

# Kvm pris store kommuner blokk Q

# husholdningsinntekt etter skatt kommuner Y
# antall husholdninger i kommuner Y

# arbeidsledighet kommuner M

# arbeidsledighet i prosent kommuner M

# Utlnsrente bolig hele landet Q

# Gjennomsnittlig boliglinsrente hele landet Y
# utlansrente nye boliglén hele landet M

# Folkemengde befolkning pr kommunen Y

# Innvandring hele landet Q

# utvandring hele landet Q

# Befolkningstetthet pr kommune Y

# Byggekostnadsindeks hele landet M

# Gjeldsrate husholdning hele landet Q

# Gj

ckst husholdning hele landet Q

# BNP pr innbygger hele landet Y

# igangsattenebolig "111 Enebolig") Q

# igangsattencboligmutleic "112 Encbolig med hybelleilighet, sokkelleilighet 0.1") Q

# i ig "121 Del av.

vertikaldelt') Q
# igangsattrekkehus '131 Rekkehus') Q

# igangsattandresmaahus '136 Andre smihus med 3 boliger eller flere") Q

#i ibol "141 Store bolighygg pé 2 etasjer’) Q

#i iboli *142 Store bolighyee pa 3 og 4 etasjer’) Q

# ioligby "143 Store bolighygg p 5 etasjer eller over') Q
#i i "146 Stort e bolighygg pé 5 etasjer eller over') Q

# fullforteencholig 111 Enebolig") Q
# fullforteencholigmutleic "112 Enebolig med hybelleilighet, sokkelleilighet 0..") Q
# fullforteverttomansbolig *121 Del av tomannsholig, vertikaldelt") Q

# fullforterelkehus "131 Rekkehus') Q



#
# fullforteandresmaahus "136 Andre sméahus med 3 boliger eller flere’) Q

#HHAH
# iboli "141 Store frittl bolighygg pi 2 etasjer’) Q #
# iboli 142 Store frittli bolighygg pa 3 og 4 etasjer") Q HHEHHH
#
# fullfortefriboli "143 Store frittliggende boligbygg pi 5 etasjer eller over') Q i
HHHAHY
# i "146 Stort bolighygg pé 5 etasjer eller over') Q #
# Igangsatt_totalt alle boligtyper Q HHRBRAAAH
#
# fullforte_totalt alle boligtyper Q fullfor e
##HHA
#
# test <- KyPrisEncbolig %>% ul
# filter(municipality %in% c(*Arendal’, *Alesund", "Tromso"," Alta’,"Bodo")) %=>% HHAHRA
# filter(variable %in% c(*2019K4',"2018K3")) #
Laaassssd
# when mean #
# test %>% mutate( ipality = case_when( ipality %in% c(’ Arendal’, Alesund’) ~ "Region1", u
# municipality %in% c("Tromsa',"Alta’) ~ *Region2", HRERHHH
# municipality %in% c(*'Bode") ~ "Bodg')) %>% #
# group by icipality, variable) %>% i alue)) i
##HHH
# when addition #
# test %>Y% mutate(municipality = case_when(munic Y%in% c(*Arendal”," Alesund") ~ "Regionl”, fullfor
# municipality %in% c("Tromsa',"Alta’) ~ *Region2", H#HH
# municipality %in% c('Bode") ~ "Bodg')) %>% #
# group_by(municipality, variable) %>% i alue)) i
##HHH
#
Laasaaasyaassasd
##HAAH
HARBHRHARA AR #
Datasett Klargjort fullforte_
HRHHHHAHH
#
HARBHAH A A A Igangsatt_totalf
Lasasasssd
HARBHRHARA AR #
# Laaaaasas s
AirD: #
HARBH A A utvandri
# fasassssssssd
s ¥
HARHHFH A A igrati
# Laaaaassas s
Sold #
HARHHA A A i
# Laaasasd
UnSold_regi # byggekostindeks
[aaasaassasd
# #
advertised _houses_regi #
#ERHHA i
# Laaasasd
salestime_houses 1 #
HHRHHAH BNP
# fasassssssssd
. . A
HARHHAH A A i
# #HHHHHAH
KePrisS,
HHARHA A A A
# HRHRRARRARA AR A A
HARHHFH A A HRARHHRBHAARA A
# Merge
HERHHARH RS
# HRHRRRRRHAA A A A
fidaasaassasad #HHFHH AR AR A
#
# starter med byggekostinndeks for 4 lage fullstending datasett pr mnd alt skal
HARHHARH A A # merges inn i
#

# byggekostinndeks
BB ym = str_split_fixed(byggekostindeksSvariable, "M, 2)
# byggekostindeksSycar = as.numeric(yml1])
byggekostindeks$Smonth = as.numeric(ym[,2])

#ARHHRRAHHRRAA ) :_start = as.D; ), "%Y-%m-%d")
A < (6,1,3)]
HHRHHAHHARRAH colnames(byggekostindeks) <- ¢(*date_start’,"municipality”, "buildCostInd")
#
coll <- as.data.frame(rep( i start, each = 87)) ing the dates for all regions
Bk i col2 <- as.dat; i irD: icipality), times = 204)) #repeating regions for all dates
# # 12mnd*1Tyears=204
col3 <- as.data.frame(rep(by i i tInd,each = &7) all values
Rl e byggekostindeks <- cbind(coll,col2,col3)
# colnames(byggekostindeks) <- ¢("date_start’,"variable’,"buildCostInd")
#HFHHAHHH iable <- as.factor(] i iable)
# i . start <- as.Date(by i Sdate_start)

#ERAHA
# # Priceindex
#str(Priceindex)

e PriceindexSdate_start <- as.character(PriceindexSdate_start)

# PriceindexSdate_start <- str_replace_all(PriceindexSdate_start, c("K1® = "-01-01', "K2"

K3 = -07-01°, "K4" = "-10-01"))

T PriceindexSdate_start <- as.Date(PriceindexSdate_start)

# icei <- as factor( i

i colnames(Priceindex) <- c("variable""date_start","house_P_index")

#HRHHAHH

# dfl <- left_join(byggekostindeks Priceindex, by = ¢(*date_start’ = "date_start’, 'variable’ = variable'))
i colnames(dfl) <- ¢(*date_start",'municipality ,"buildCostInd",'house_P_index")

#HHHH
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# Airbnb

AirD: icipality <- as.factor(AirD: ¥

colnames(AirData) <- ¢("date_start"," municipality’,' AIRrev", *AlRroomBook’,
*AlRroomAv" " AlRrevprUn', *AIRadr"," AIRrevPAU","AIRavaUn')

dfl <- left_join(dfl,AirData, by = c("date_start” = "date_start', "municipality’ = "municipality”))
#dflfisna(dfl)] <- 0

# Sold regions
#str(Sold_region)

Sold_regionSdate_start <- |_regionSdate_start)

all(Sold_regionSdate_start, c("K1"
"K3' = -07-01", 'K4' = 10-01"))

Sold_regionSdate_start <- as.Date(Sold_regiondate_start)

Sold_regionSdate_start <- str_replace

Sold_regi iable <- as.factor(Sold_regionSvariable)
|_region) <- (" ¥ date_start",' ")

dfl <- left_join(df1,Sold_region, by = c(*date_start" = 'dat

start”, "municipality’ = "municipali

# UnSold_region
#str(UnSold_region)

UnSold_regionSdate_start <- as.character(UnSold_regionSdate_start)

UnSold_regionSdate_start <- str_replace_all(UnSold_regionSdate_start, ¢("K1' = *-01-01, 'K2' = "-04-01",

"K3' = "-07-01
UnSold_regionSdate_start <- as.Date(UnSold _region$date_start)

K4' = -1001")

UnSold_regionSvariable <- as.factor(UnSold_regionSvariable)
colnames(UnSold_region) <- c('municipality","date_start’,"UnSoldHouses")

dfl <- left_join(df1,UnSold_region, by = c("date_start’ = "date_start", 'municipality’ = "municipality

# Houses for sale region
#str(advertised _houses_region)

advertised _houses_regi start <- tised _houses__regi start)

advertised_houses_region$date_start <- str_replace_all(advertised _houses_regionSdate_start, o("K1" =
"K2' = 04017,

. 701", "K4" = "-10-01"))
advertised _houses_regi ._start <- as.Date(advertised_houses_regi . start)
advertised _houses_region$variable <- as.factor(advertised _houses

colnames(advertised_houses_region) <- c('municipality”,"date_start"HousesForSale’)

dfl <- left_join(dfl advertised_houses_region, by = c(*date_start’ = "date_start", 'municipali

# salestime_per house_region
#str(salestime_houses_region)
salestime_houses_regi _start <- as salestime_houses_regi _start)

salestime_houses_regionSdate_start <- str_replace_all(salestime_houses_regionSdate_start, ¢("K1" = 01-01", "K2"

-04-01",

K3 = 0701, "K4" = "-10-01"))
salestime_houses . start <- as.D: . houses . start)
salestime_houses_regi iable <-

. louses_regionSvariable)

colnames(salestime_houses_region) <- ¢(* ity ,"date_start",' ")

df1 <- left_join(dfl salestime_houses_region, by = c("date_start" = "date_start", "municipality

# Household income
#str(Hinc)
incSvariable <- as.character(Hi
df1$year <- substring(dfl$date_start, 1,4)
i icipality <- as.factor(Hi i

ity)
colnames(Hinc) <- ¢("municipality","date_start","HouseHinc')
dfl <- left_join(df1, Hinc, by= c("y;

= 'municipalit

car’ = "date_start’, "municipality’

# Households in the region
#str(NumHousehold)
<- ‘haracter(]

ity)
colnames(N ) <- " * 'date_start"," "
dfl <- left_join(dfl, NumHousehold, by= ¢("year' = "date_start’, "municipality’ = "municipality"))

<- as.factor

# unemployment pr region
#sum(is.na(unemploy))

< iable

, ity <- as.factor( ity)
ym = str_split_fixed(unemploy$varial

unemploySyear = as.numeric(yml,1])
unemploySmonth = as.numeric(ym(.2])
:_start = as.Date(paste(

1, sep="-"), "%Y-%m-%d")

unemploy <- unemploy.c(6.1,3)]
colnames(unemploy) <- ¢

date_start”,' municipality,"unemployment")

dfl <- left_join(df1, unemploy, by= c("date_start’ = "date_start", "municipality’ = "municipality"))

# unemployprob pr region
#str(unemployprob)

< 2
y <- asfi ipality)
ym = str_split_fixed (unemployprobSvariable, "', 2)
unemployprobSyear = as.numeric(yml,1])
unemployprobSmonth = as.numeric(ym|.2])

unemployprob <- unemployprobl.c(6.1.3)]
colnames(unemployprob) <- ¢("date_start"," municipality","unemploymentPerc)
dfl <- left_join(dfl, unemployprob, by= c("date_start’ = "date_start’, "municipality’ = "municipality"))

"municipality"))

“municipality’))

Y -Yom-%d")
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7 rente

<- as.char: (rente$variable)
rente$variable <- str_replace_all(rente$variable, c("K1" = "01-01", "K2' = "-04-01",
"K3' = 07-01", "K4" = "-10-01"))

nteSvariab
date_start","LendRateHouse")

iable <- as.Date
colnames(rente) <- of*region’,

rente$v

dfl <- left_join(dfL, rente, by= c('date_start’ = "date_start"))
dfl < df1f-21]

# drsrente

#str(aarrente)

aarrentc$variable <- as.character(aarrenteSvariable)

) <- ¢("region""date_start",' AveHouseLendRate
(" start"))

dfl <- left_join(df1, aarrente, by=
dfl <- df1[-22)

# monthly rente
#str(mndrer

ym = str_split_fixed(mndrenteSvariable, "M", 2)

mndrenteSyear = as.numeric(ym[,1))

mndrenteSmonth = as.numeric(ym,2])
start = as.D:

mndrente <- mndrente[.c(6,1,3)]

colnames(mndrente) <- c(*date_start","region""LendRateNewLoans")

| %Y-Yim-%d")

dfl <- left_join(dfl, mndrente, by= c(*date_start’ = "date_start"))
dft <- df1[-23]

# Folkemengde
#str(Folkemengde)

<- as.factor(F ipality)
<- as.character(]

colnames(Folkemengde) <- c("municipality",'date_start’,"Population”)

dfl < left_join(dfl, Folkemengde, by= c("year" = date_start", "municipality’ = "municipality"))

# immigration

#str(innvandring)

innvandring$variable <- as.character(innvandringSvariable)

innvandring$variable <- str_replace_all(innvandringSvariable, c("K1' = 010", "K2' = -04-01",
'K3' = "-07-01", "K4" = "-10-01"))

innvandri fable <- as.D;

<

colnames(innvandring) <- ¢("region",'date_start",'Immigration")

dfl <- left_join(df1, innvandring, by= c('date_start’ = "date_start'))
dfl <- df1[-25)
# cmigration
#str(utvandring)
iable <- (utvandri
Svariable <- str_replace_all(utvandrings; 01017, "K2' = "-04-01",
K3 -10-01"))

utvandringSvariable <- as.Date(utvandringSvariable)
utvandring$value <- as.numeric(utvandringSvalue)

colnames(utvandring) <- ¢("region"'date_start”,'Emigration’)

dft < left_join(dfl, utvandring, by= c(*date_start' = "date_start"))
dfl <- df1[-26]

# et immigration

innvandring$NetImmigration <- innv:

innvandring <- innvandringl.c(1.2,1)]

dfl <- left_join(df1, innvandring, by=
dft <- df1[-27)

“date_start’ = "date_start"))

# gieldsratehusholdning
#str(gieldsratehusholdning)

<- as
iable <- str_replace_all(gj iable, c("K1'
"K3' = 07-01", "K4" = "-10-01"))
1 iable <- as.I iable)

<

colnames(gjeldsratehusholdning) <- c("region”,"date_start",'DebtRateHousehold")
dfl <- left_join(df1, gjeldsratehusholdning, c("date_start" = "date_start"))
dfl <- df1[-28]

# gieldsveksthusholdning
#str(gieldsveksthusholdning)
j iable <- j i bl

< str_replace

able, c("K1' =
-07-01", "K4" = *-10-01"))

K3
<- as.D i

<- as.numeric(gj

colnames(gjeldsveksthusholdning) <- ¢("region”,date_start","DebtGrowthHousehold")
dfl < left_join(dfl, gieldsveksthusholdning, by= c(‘date_start’ = *date_start"))
dfl < df1[-29]

# BNP
#str(BNPprinnbygger)

< as.character(

3 < (BNPprinnby
colnames(BNPprinnbygger) <- ¢("region"'date_start","BNPinhabitant")
dfl < left_join(dfl, BNPprinnbygger, by= c('year' = "date_start"))
dfl < df1[-30]

1-01°, "K2' = "-04-01",



# befolkningstetthet
#str(befolkningstetthet)

iable <- as.character( i $variable)

ity <- asf

colnames(| i ) <" ", "date_start","Popul Dens')

dfl <- left_join(dfl, befolkningstetthet, by= c("year' = "date_start", "municipality"="municipality"))

# kvmpris encholig
#str(KvPrisEncbolig)

character (K- i i i
replace_all(KvPrisEncbolig$v

KvPri iable <- as
KvPrisEnebolig$variable <- str.

ble, ¢('K1'
"K3' = "07-01", "K4"

KvPris igvariable <- as.Date(KvPris

a fcipality <- jcipality)

#KvPrisEneboli ipality <- as.factor(KvPrisEneboli icipality)
colnames(KvPri ig) < c(" 3

dfl <- left_join(dfl, KvPrisEnebolig, by= c('date_start" = "date_start", municipality’="municipality"))

# kvmpris blokk
#str(KvPrisBlokk)

KvPris iable <- as.character(KvPri iable)
KvPrisBlokk$variable <- str_replace_all(KvPrisBlokkSvariable, ¢("K1' = "-01-01", "K2' = "
K3 = "-07-01", "K4" = -10-01"))

KvPris Svariable <- as.Date(K:
i i <- as.factor(

ity","date_start","KvmPriceBlokk")
(“date_start’ = "date_start", "municipality

colnames(KvPrisBlokk) <- c("
dfl <- left_join(df1, KvPrisBlokk, by

‘municipality’))

# kvmpris smaahus

K fable <- as.ch ter(K:
KvPrisSmaahus$variable <- str_replace_all(KvPrisSmaahus$variable, ¢("K1" = '-01-01", "K2" = "-04-01",
'K3" = "-07-01", "K4" = "-10-01"))
K iable <- as.Date(K i
KvPr i icipality <- as.factor(KvPri i icipality)
colnames(KvPri <- ¢'municipality",'date_start",'KvmPri

dfl <- left_join(df1, KvPrisSmaahus, by= c(*date_start' = "date_start', 'municipality'="municipality"))

# igangsatt cncbolog
#str(igangsattencbolig)
tpality <. se.b . )
ity <- as.factor(i icipality)
iable <- as.character(i i

¢('K1" = "-01-01", "K2" = "
7017, "K4" = 10-01))

iable <- str_replace_: 401",

K3 =

<- as.D:

colnames(i < e’ ¥'"date_start" "InitiatedProp1")
df1 <- left_join(dfl, igangsattenebolig, by= c('date_start’ = "date_start", "municipality'="municipality"))

# igangsattencholigmutleie

¥ < as.factor(i

< i ie$variable)

all(igangsattencholigmutleic$variable, ¢("K1' = "-01-01", "K2' =

igangsattencboligmutleieSvariable <- str_replac
o,

'K3" = "-07-01", "K4" = "-10-01"))

<- as.Date(i

*date_start”,"Initi p2'

(*date_start’ = "date_start’, "municipality'="municipality"))

colnames( i < e

dfl <- left_join(dfl, igangsattencboligmutleie, by=

# igangsattverttomansbolig

—a . {eSmunicipality)

<«
igangsattverttomansbolig§variable <- str_replace_all(igangsattverttomansboligSvariable, o('K1" = "-01-01", "K2" = "~
0401",

"K3' = "-07-01", "K4" = "-10-01"))
iable <- as.Date( igSvariabl
<" itia p3")
dfl <- left_join(df1, igangsattverttomansbolig, by: ate_start”, "municipality

"date_start’,

="municipality’))

"date_start’ =

# igangsattrekkehus

y <-as ipality)
<- as.character(igangsatt i
<- str_replace_all(i able, c("K1' = "-01-01", "K2"
'K3' = 07-01", "Kd" = "-10-01"))
<- as.Da
colnames(i <ot 3" "date_start" 'TnitiatedPropd’)

dfl <- left_join(df1, igangsattrekkehus, by= c("date_start" = "date_start", "municipality"="municipality"))

# igangsattandresmaahus

y <- 8s. y)
iable <- as.character( i
iable <- str_replace_all(i able, c('K
o,
"3 = -07-01", "K4" = "-10-01"))
< asD: iable)
colames(i <" " 'date_start", InitiatedProp5")

"municipality"))

dfl <- left_join(dfl, igangsattandresmaahus, by= c(*date_start' = "date_start", "municipality

# igangsattfribolighygg2et

ttfribolighy icipality <- as.factor(i ¥ icipality)
¥ able <- i iboli abl
<-str_replace_all(j ibolighy iable, o("K1'
o,
"K3' = -07-01", "K4" = "-10-01"))
¥ able <- as Date(i ibolighy iable)
Inames(igangsattfriboli ) <- (' * 'date_start" "InitiatedProp6")

*municipality’))

dfl <- left_join(df1, igangsattfribolighyga2et, by= c('date_start’ = "date_start", "munici

# igangsattfribolighygg3det

¥ <- as.factor(igangsattfribolighy )

iable <- as.character(i i iable

iable <- str_replace_:
04-01",

<- as.D:
by <- ¢("municipality",'date_start" "InitiatedProp7")
dfl < left_join(dfl, igangsattfribolighygg3det, by= c("date_start’ = "date_start", "municipality’="municipality"))

# igangsattfribolighyggbet

)y v <- as.factor(igangsatt ighy icipality)
ttfribolighy iable <- as.character(i iabl
)y iable <- str_replace iable, e("K1' 1-01°, "K2"
o
K3 = 0701, "Kd' = -10-01))
<- asDate Set$variable)
Inames(i ibol ) <" ity","date_start" 'InitiatedProps’)
dfl < left_join(dfl, igangsattfribolighyggBet, by= c("date_start’ = "date_start", "municipality’="municipality"))
# igangsattsamboligbyggbet
; e . ) icipality)
. ) \ .
3 < str_replace_all(i y L c('K1' = "01.01", 'K2"

04-01",
"K3" = "-07-01", "K4" = "-10-01"))
iable <- as.D: i
ighy <= ¢("municipality’,"date_start","InitiatedProp9")
dfl < left_join(dfl, igangsattsamboligbyggdet, by= c(date_start’ = "date_start", "municipality'="municipality"))

# fullforteenebolig
fullfor i icipality <- as.factor(fullfor i i )

fullfor i iable <- as.character( iable)
fullforteencholigvariable <- str_replace_all(fullforteencholigSvariable, ¢("K1' = -01-01", "K2" = *-04-01",
"K3' = "-07-01", "K4" = "-10-01"))

<-as.D
) <" ', date_start”,"C ropl”)
("date_start" = "date_start", "municipality"="municipality"))

dfl < left_join(dfl, fullforteencbolig, by=

# fullforteeneboligmutleie

fullfor icipality <- as.factor(fullfor i i icipality)
fable <- as.character(
iable <- str_replace_:
o1
K3 = "-07-01", "K4"
illfor i iable <- as.D i riabl
I i ie) <- (" " "date_start","C 1op2")

dfl <- left_join(dfl, fullforteeneboligmutleie, by= c("date_start’ = 'date_start", "municipality

#H#HH
# fullforteverttomansbolig

: ity < as. ) icipality)
ul <- as.character(ful i
fullfortever jable <- str_replace_all(fullfortever
or,
fullfor i i <- as.D:

ig) <- ('municipality","date_start",'CompletedProp3")

dfl < left_join(dfl, fullforteverttomansbolig, by= c(*date_start’ = "date_start", "municipality’="municipality"))
# fullforterekkehus
fullfor icipality <- as.factor
fullfort iable <- as.character( iable)
fullforterekkehus$variable <- str_replace_all(fullforterekkehus$variable, c("K1' = "01-01", "K2' = -04-01",

'K3" = "-07-01", "K4 = "-10-01"))

ity","date_start","Ce ropd”)
"date_start’, ‘municipality

I <-c("
dfl < left_join(dfl, fullforterekkehus, by= c('date_start"

‘municipality"))

# fullforteandresmaahus

ity <- & icipality)
< f
<-str_replace_
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-01-01", "K2" = "-04-01",



K3 = -07-01", "K4" = "-10-01"))
iable <- as.D; iable)
colnames(fullforteandresmaahus) <- ¢("municipality",'date_start’,'CompletedProps)
dfl <- left_join(dfl, fullforteandresmaahus, by=c(*date_start” = "date_start’, "municipality

# fullfortefribolighygg2et

ity < as.
il iboli iable <- as.character(ful g
fullfortefril fable <- str_replace_all(fullfortefri ¥ jable, ¢("K1" = "-01-01", "K2"

701", "K4" = "-10-01"))

iable <- as.D: ¥
2 iboli <- o'municipality’,"date_start
dfl <- left_join(df1, fullfortefribolighygg2et, by= c(

rop6")

‘date_start" = "date_start", "municipality

# fullfortefribolighygg3det

i y <- as.factor(fu 3 ity)
able <- haracter(|
<-str_replace_all( jable, c("K1" = 0101, "K2'
o,
K3 = 07-01", "K4" = 10-01)
fullfortefri iable <- as.Date(fullfor i

colnames( friboli ) <- e’ *Mdate_start”,"'Ca rop7")

dfl <- left_join(dfl, fullfortefribolighygg3det, by= c(*date_start" = *date_start", 'municipality’="municipality"))

# fullfortefribolighyggiet

<- as.factor(

iable)

c("K1" = "-01-01", "K2
~07-01", "Kd" = "-10-01"))

Ky
3 iable <- as.Date(fullfortefribolighy iabl

colnames( friboli ) <- (" *Mdate_start”,'Ca rops")

dft <- left_join(dfl, fullfortefribolighyggset, by=

# fullfortesambolighyggset

o . scipality)
—as
<- str_replace_ ¢('K1" = 0101, "K2" = "-04-
o1,
7-01, "KA' = "-10-01"))
<- as.D i iable)
Set) <- o' municipality,"date_start","C 10p9")

dfl <- left_join(df1, fullfortesamboligbyggdet, by= c(*date_start’ = ‘date_start’, 'municipali

# fullfortetotalt
fullforte_totaltSmunicipality <- as.factor(fullforte_totalt$muni
fullforte_totaltSvariable <- (fullforte_t
fullforte_totaltSvariable <- str_replace_all(fullforte_totaltSvariable, c("K1"
K

ty)

1-01°, "K2' = "-04-01",
701", "K4" = "-10-01"))

fullforte_totalt$variable <- as.Date(fullforte_totaltSvariable)
2 e totalt) <- c(" v, 'datestart”,"C ctedPropTot")
df1 <- left_join(df1, fullforte_totalt, by= c("date_start" = "date_start', "municipalit;

"municipality"))

# Igangsatt_totalt

igangsatt 3

igangsatt_f i <-as. satt_t

igangsatt_totaltSvariable <- str_replace_all(igangsatt_totalt$variable, c("K1"
K3 = 07-01", 'Kd' =

igangsatt_totalt$variable <- as Date(igangsatt_totalt$variable)

_totalt) <- (" v, 'date_start”,"Initi; pTot")
join(dfL, igangsatt_totalt, by— start’ = "date_start’, ‘municipality'="

)

01017, "K2' = 0401,
-10-01"))

dfl < left

‘municipality’))

"municipality"))

(*date_start’ = "date_start", "municipality’="municipality"))

municipality"))

HARHHAARAA AR

HHAHHAARHAARHRAARH

cleaning

HHRHHA AR AR ferdig merge alle datasett inn § Af] A #H#AHAHFHHAHHHAH

HHFHHAHRHAAHHRARH

# re arranging
dft <- df[.e(1,16,2:15,17:54)]
df1 <- dftforder(dfl$municipality).]

#str(df1)
#colnames(df1)
# bruker zoo for & fylle inn NA's pi kvartalvise data

< nal e, natm = F)
i na.rm = F)

dfi$house_P_index <- nalocf(df1$house_P_index, na.rm = F)

dfi$soldHouses <- nalocf(df1soldHouses, na.rm = F)

df <-na.

dfist <= naocf(df1$C narm = F)
#dfISKvmPriceEnebo <- na. icel . na.rm = F)
#df1S] <- nalocf(df1SKvmPri na.rm

#dfISKvmPriceBlokk <- na.locf(df1SKvmPriceBlokk, na.rm = F)
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dfISL <- nalocf(dfI$L narm = F)
df igration <- na.locf(df na.rm = F)
Af1SE: tion <- na.locf(df1$E t na.rm = F)
s i < m i nam = F)
df1SD <- na.locf(df1$Ds narm = F)
df18DebtG <- na.locf(df1SDebtC narm = F)
Af1STniti ropl <~ nalocf(df ropl, na.m = F)
dfiSinitiatedProp2 <- na.locf(df! 2, narm = F)
iti p3 <- na. it p3, narm = F)

d pd <-na pd, na.rm = F)
da i op5 <~ nalocf(df1$niti rop5, na.m = F)
f18nitiatedProp6 <- nalocf(df rop6, na.rm = F)
dfiSInitiatedProp? <- na.locf(df1$Initi 7. narm = F)

P8 <- na. iti P8, narm = F)

P9 <- na. iti 9, na.rm = F)
di pTot <- na.locf(df pTot, na.rm = F)
df1SC ropl <- na.locf(df1SC ropl, na.m = F)
df1$Comp p2 <- na.locf(df1$Comp F)
df1$Compl p3 <- nalocf(df1$Compl F)
dfISC pd <= nalocf(df18C F)
Af1SC 5 <- nalocf(df1SC F)
AfSC p6 < nalocf(df1SC 6, na.rm = F)
df1$Compl p7 <- nalocf(df1$Comy p7, na.rm = F)
AfSC P8 <- nalocf(df1$Compl pS, na.rm = F)
dfISCompletedProp9 <- nalocf(df1SC p9, na.rm = F)
df1SC pTot <- nalocf(df1SC pTot, narm = F)
dr <- nalocf(df} , natm = F)
dr Perc <- na.locf(df! Perc, na.rm = F)

# HousesForSale# bolig lagt ut for salg kommuner distrikter Q
# SalestimeHouses# Bolig liggetid apent marked kommuner distrikter Q
# house_P_index# Prisindeks bolig kommuner distrikter Q
# soldHouses# Solgte bolig kommuner distrikter Q

# UnSoldHouses# usolgte bolig kommuner distrikter Q

# KvmPriceEnebo# Kvm pris store kommuner encholig Q

# KvmPriceSmaahus# Kvm pris store kommuner smaahus Q
# KvmPriceBlokk# Kvm pris store kommuner blokk Q

# LendRateHouse# Utlinsrente bolig hele landet Q

# Immigration# Innvandring hele landet Q

# Emigration# utvandring hele landet Q

# NetImmigration# netto innvandring hele landet Q

# D Gjeldsrate hele landet Q
# Debi Sjeldsvek hele landet Q
# InitiatedPropl

4 InitiatedProp2

# InitiatedProp3

# TnitiatedProp4

# TnitiatedProp5

4 InitiatedProp6

# InitiatedProp7

# TnitiatedProp8

# InitiatedProp9

# CompletedPropl

# CompletedProp2

# CompletedProp3

# CompletedPropd

# CompletedProp3

# CompletedProp6.

# CompletedProp7

# CompletedProps

# CompletedProp9

# CompletedPropTot

# InitiatedPropTot

# setter inn 0 for forste dataobservasjon

max.date <- '2005-12-01'

dfISKvmPriceEncbolis.na(df1$KvmPriccEnebo) & dfi$date_start <= max.date] <- 0

r S i iceS & dfi$date_start <= max.date] <- 0
dfISKvml na(dfISKvmPriceBlokk) & dfiSdate_start <= max.date] <- 0

max.date <- '2004-12-01'
dfiSHouscHinlis.na(df1SHouseHine) & dfl$date_start <= max.date] <- 0
i & dfiSdate_start <= max.date] <- 0

max.date <- '2008-09-01'
AfISL is.na(dfI$L

& dfi$date_start <= max.date] <- 0

max.date <- "2013-11-01"
dfISL [is.na(df1SL

& dfiSdate_start <= max.date] <- 0

max.date <- '2006-12-01"

df1$Population[is.na(dfi$Population) & dfi$date_start <= max.date] <- 0
dfISTmmigration[is.na(dfI Simmigration) & dfl$date_start <= max.date] <- 0
dfISEmigration[isna(dfISEmigration) & dfiSdate_start <= max.date] <- 0

df igration|is.na(df1$] ) & dfl$date_start <= max.date] <- 0
df18PopulationDens[is.na(dfI$PopulationDens) & dfiSdate_start <= max.date] <- 0

dftfisna(dfl)] <- 0

dfISATRrevPerHouse <- dfISATRrev/dflS]
dffisna(dfl)] <- 0

dfl < dfi].c

6,55,7:54)]

# this is the file used for the master assignment
#writexl:zwrite_xlsx(df1path = "masterdata.xlsx’)
save(dfl, file = "masterdataMODIFISERT.Rdata’)
#save(dfl, file = "masterdata Rdata’)




B.2 Analysis

suppressMessages(library (tidyverse))
suppressMessages(library (lubridate))
suppressMessages(library(plm))
suppressMessages(library(panelr))
suppressMessages(library(extrafont))
suppressMessages(library(ggplot2))
suppressMessages(library(knitr))
suppr (
suppressMessages(library (Imtest))

ssages(library (stargazer))

options(digits = 3) # number of decimals
#options(OutDec=",") # "," in output
options(scipen=9999999) # scientific notification off

# med rettet data
load(file = "masterdataMODIFISERT.Rdata")

# As tidyverse tibble

dframe <- as_ tibble(df1)

# Variables for quarter and year

dframe <- dframe %>% mutate(year=year(date_start),
quarter=quarter(date_start))

# Making quarterly data
dframeqtr <- dframe %>% group_ by(municipality,year,quarter) %>%
summarise(house_P_ index=mean(house_P__index),

AlRrevprUn=sum(AIRrevprUn),
HouseHinc=
soldHouses=mean(soldHouses),
unemployment=mean(unemployment),
unemploymentPerc=mean(unemploymentPerc),
HousesForSale=mean(HousesForSale),

can(HouseHinc),

Population=mean(Population),
AveHouseLendRate=mean(AveHouseLendRate),
BNPinhabitant=mean(BNPinhabitant),
InitiatedProp2=mean(InitiatedProp2),
CompletedProp2=mean(CompletedProp2),
KvmPriceEnebo=sum(KvmPriceEnebo),
KvmPriceBlokk=sum(KvmPriceBlokk),
KvmPriceSmaahus=sum(KvmPriceSmaahus),
NetImmigration=mean(NetImmigration))

# Only using data from 2016 in dframeqtr
dframeqtr <- dframeqtr %>% filter(year>=2016) %>%
group_ by(municipality) %>% mutate(t=1:length(municipality))

dframeAirbnb <- dframeqtr
dframeAirbnb <- ungroup(dframeAirbnb)

dframeqtr <- filter(dframeqtr,unemploymentPerc>0.05)
#dframeqtr <- filter(dframeqtr,unemployment>20)

# Creating a panel data set
dframeqtr <- ungroup(dframeqtr)
dframeqtrPR <- panel data(dframeqtr, id = municipality, wave = t)

# Lots of missing values in kvmpricesmaahus

# dframeqtr %>% filter(KvmPriceSmaahus==0)
dframeqtr2 <- filter(dframeqtr, KvmPriceEnebo>0)
dframeqtr3 <- filter(dframeqtr,KvmPriceBlokk>0)
dframeqtrd <- filter(dframeqtr, KvimPriceSmaahus>0)

# PLM
dframeqtrPD <- pdata.frame(dframeqtr, index=c("municipality", "t"))

dframeqtrPD2 <- pdata.frame(dframeqtr2, index=c("municipality", "t"))
dframeqtrPD3 <- pdata.frame(dframeqtr3, index=c("municipality”, "t"))
dframeqtrPD4 <- pdata.frame(dframeqtr4, index=

municipality", "t"))

# Hovedmodell

# fitl <- wbm(log(house_P_index) ~ log(ATRrevprUn+1) + log(HouseHinc) +

log(unemploymentPerc) +
# log(HousesForSale) + InitiatedProp2 + CompletedProp?2 |
log(AveHouseLendRate) 4 log(BNPinhabitant), data=dframeqtrPR)

#summary (fitl)

fitl.wit <- plm(log(house_P_index) ~ log(AIRrevprUn + 1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) + log(BNPinhabitant),
data=dframeqtrPD, model = "within")

#summary (fit1.wit)
#log(lag(ATRrevprUn + 1k = 1))
fit1l.wit.multi <- fit1.wit
suppressMessages(library (rockchalk))
fitl.wit <- plm(log(house P _index) ~ log(AIRrevprUn + 1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate),
data=dframeqtrPD, model = "within")
#summary (fit1.wit)
#log(lag(AIRrevprUn + 1k = 1))
fitl.fd <- plm(log(house P_index) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD, model = "fd")
Fsummary (fit1.fd)
# library(nlme)

# fitl.lme <- Ime(log(house P_index) ~ 1 4 log(AIRrevprUn+1) + log(HouseHinc)
+ log(unemploymentPerc) +

# log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,

# random = ~1 | municipality,

# correlation = corAR1(),

# data=dframeqtrPD)

#

# summary(fit1.lme)

# fitl.bet <- plm(log(house_P_index) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +

# log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
# data=dframeqtrPD, model = "between")

# Modell for & underbygge hovedmodell
fit2 <- wbm(log(KvmPriceEnebo) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp?2 |
log(AveHouseLendRate) ,
data=filter(dframeqtrPR, KvmPriceEnebo>0))

4 PLM
fit2.wit <- plm(log(KvmPriceEnebo) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD2, model = "within")

fit2.fd <- plm(log(KvmPriceEnebo) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD2, model = "fd")

#summary (fit2) #Resultat av undermodell
#broom::tidy(fit2) #Resultat av undermodell

# Modell for & underbygge hovedmodell
fit3 <- wbm(log(KvmPriceBlokk) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
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log(HousesForSale) + InitiatedProp2 + CompletedProp?2 |
log(AveHouseLendRate) ,
data=filter(dframeqtrPR, KvmPriceBlokk>0))

# PLM
fit3.wit <- plm(log(KvmPriceBlokk) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD3, model = "within")

fit3.fd <- plm(log(KvmPriceBlokk) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD3, model = "fd")

#summary (fit3) #Resultat av undermodell
#broom::tidy(fit3) #Resultat av undermodell

# Modell for & underbygge hovedmodell
fit4 <- whm(log(KvmPriceSmaahus) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp?2 |
log(AveHouseLendRate) ,
data=filter(dframeqtrPR, KvmPriceSmaahus>0))

# PLM
fit4.wit <- plm(log(KvmPriceSmaahus) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD4, model = "within")

fit4.fd <- plm(log(KvmPriceSmaahus) ~ log(AIRrevprUn+1) + log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD4, model = "fd")

dfplot <- dfl %>%
filter(municipality %in%
¢("Oslo","Tromsg","Bergen","Trondheim’," Alesund","Stavanger", Kristiansand",
"Fredrikstad","Distriktene i Troms","Distriktene i
Nordland", "Distriktene i Ostfold","Bodg"))

dfplot2 <- dfl %>%
filter(municipality %in%
¢("Oslo","Tromse","Bergen',"Sandnes"," Alesund’,"Stavanger”,"Kristiansand",
"Fredrikstad","Halden","Drammen",
"Baerum’,"Bodg"))

dfplots16 <- dfplot %>% filter(date_start >= "2016-01-01")

dfplots05 <- dfplot %>%
filter(date_start >= "2005-01-01")

dfplots062 <- dfplot2 %>%
filter(date_start >= "2006-01-01")

sqmplotl <- filter(dfplots062,KvmPriceEnebo>0)
sqmplot2 <- filter(dfplots062,KvmPriceBlokk>0)
sqmplot3 <- filter(dfplots062,KvmPriceSmaahus>0)

dfplots06 <- dfplot %>%
filter(date_start >= "2006-01-01")

dfplotnorway <- dfplot[1:204,]
dfplotnorway$municipality <- "Norway"

testl <- pbgtest(fit1.wit, order = 4)
test2 <- pbnftest(fitl.wit)

heil <- broom::tidy(test1)
hei2 <- broom::tidy(test2)

heil <- heil|,-4]
hei2 <- hei2[-2]

fitl.ols <- Im(log(house P_index) ~ log(HouseHinc)+unemploymentPerc+
log(HousesForSale) +InitiatedProp2+
CompletedProp2 +

log(AveHouseLendRate),data=dframeqtr)

SSER = broom::glance(fit1.ols)$deviance
SSEU = broom::glance(fit1.wit)$deviance
N = length(fixef(fit1.wit))
NT = length(dframeqtrPD$municipality)
K = length(coef(fit1.wit))

dframeqtrPD <- dframeqtrPD %>% mutate(districts =
case_ when(startsWith(as.character(municipality),"Distriktene")~1, TRUE~0))

# mellom distrikt og ikke distrikt
fitl.wit.2 <- Im(log(house P _index) ~ districts+ log(AIRrevprUn+1) +
log(districts* AIRrevprUn+1) +log(HouseHinc) +
log(unemploymentPerc) +
log(HousesForSale) + InitiatedProp2 + CompletedProp2 +
log(AveHouseLendRate) ,
data=dframeqtrPD)

suppressMessages(library (broom))

# kode for individuelle airbnb effekter
fitted <- dframeAirbnb %>%
group_ by(municipality) %>%
do(fit = Im(log(house_P_index) ~ log(AIRrevprUn+1) + log(HouseHinc) +
unemploymentPerc + log(HousesForSale) + InitiatedProp2 +
CompletedProp2 + log(AveHouseLendRate) , data = .))

airbnb <- fitted %>%
tidy(fit) %>%
filter(term=="log(AIRrevprUn + 1)") %>% arrange(-estimate)

airbnb <- as.data.frame(airbnb)

colnames(airbnb) <-
¢("Region","Variable',"Estimate","Std.error"," T statistic","P.value")

airbnb$Variable <- c¢(rep('log(AIRrevprUn)",87))
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