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Abstract

The Housing market in Oslo and Akershus aregperience some of the most

expensive house prices in Norway. But within the neighbourhoods and regions
there are locatlifferences in pricesThe first and main part of the papetamines

how financial and economic variables affect house prices in ffezatit areas in

Oslo and Akershudy using regression analysiSince house price levels are
varying, there should be a reason to believe that the different areas respond
differenly to changes in income, net wealth, unemployment, interest rate and
GDP. The second part of ¢hpaper investigates the relationship betweeunse
prices ancconsumption. By using Granger Causality test we investigate if house
prices in each local area aaesignificant driveron private consumptiorSince
housing wealthdescribe much of peoples total wealth, housing wealth might
specify how people allocate their assets. Taisindicatethat changes in house

priceswill cause changes in privatensumption.
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1. Introduction
There is reason to believe thdtet Norwegian housing market is affectby
financialvariablesdue to theconnectiorwi t h Nor way @moximatetyn o my .
80 percentof the Norwegan population owngheir home(SSB 2008. This
indicatest h a t housing plays an i mpor Want r
want to investigate homcome, net wealth, unemployment, interest rate and GDP

influencehouse pricesn Oslo neighbourhoods and Akershus regions.

The Norwegian busing market didnly experiencea small depression during the
last financial criss. Strict and robusimonetary policysetting by Norges Bank to
ensurefinancial stability explainsvhy the Norwegian dusing market did not
collapse (Norges Bank2011). The Norwegian busing market is today in a
growing position (DNB 2012; houseprices are increasingeoplés economic

situation isgrowing andthe activity in the housing market is booming.

In according to Rged Larsen and Weum (2008)ske prices in Norway tend to
havemoderate fluctuationsPrevious literature (CasQuigley and Shiller 2005)
statesthat the lousing market is earmarked for long term investments because
people are genetglless awee of the shortun changes in dusing wealthIn
addition, Oikarinen and &hra (2002ptatethat housing markels x per i enc e f
and b e arlige stock m&rledtt However, house prices are less volatile due
to moderate fluctuations anthus more suitabldor longterm investments.
Having a place toite is seen as aecessary neeahdeveryonewill be affected

by the lobusing market sometime during their lifetime. Other interested observers
of house prices are financial authorities and central bankers. AccordrRgeid
Larsen and S o mmabausmng lbdnsngkeup & large pibpoition ofii
credit cr eat i.omesecunty  mortgages affecteg by changes

in the housing valus, which furtheraffect the macroeconomic performance.

1.1 Oslo and Akershus area

The housing rarkes in Oslo andin the neighbour county Akershus have
experienced rapid increases house pricesthe last decaddOBOS 201}
Especially inOslo, the demand for houses asreased due to immigration while
the building ofnew houses has not increased witle same proportionThe
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increase in house prices are thusseal by this population densitye will keep

this outside the thesis and concentrate on the financial aspect.

Figure 1.1 Graph of thedevelopment inhouse pricesgper square metefor
apartmentsn Oslo and Akersins

Neighbourhood Eastof Oslo: Alna, Bjerke, Grard, Stovner
Neighbourhoods ifVestof Oslo: Frogner, Northern Aker, Ullern, Western Aker
Regions inAkershus:Asker, Beerum, Follo, Northern Romerike, Southern Romerike

Source: Norwegian Association Real Estate Agents (NEF)

Prices, population and demand vary a lot in the different areas in Oslo and
Akershus(Tenngy2002) The nost concentrated areas are thestérn part of
Oslo and Akershus witthe highesthousepricesper square metésee figure 10).

The lowesthousepricesper square metarein theEastof Oslo and théorthern
partof Akershus. Another importaaspect is the variety of hougges across the
areas. In theneighbourhoodsn Oslo onefind mostly apartments and smaller
homes, whilen the suburb areas ikershus with less density populatiorone

find mainly detachedvillas in addition to smaller houses and apartments
Nevertheless, thedusing markets in Oslo and Akershus are closelynected
since they, to a large extent, share the satmaurmarket(Tenngy 2002)Oslo is

the city in Norway with highest credtreation in the economy (Business Insider
2012). Approximately 20 percendf the Norwegian populatiorive in Oslo and
Akershus and mangf Akershu$inhabitants work in Oslo and pay taxes to their
own hometown(SSB2011). Oslo and the suburb areas, with easy access to work
in Oslo,tend tohave the highest income per habitant and the highest house prices

in Norway. This mightindicate equal demograpail areas (Tenngy 2002).
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In our research, we have for Oslo chosen to only include neighbourhoods in the
East andthe West since we wanted to investigate the areas that are likely to
respond most &ferent to financial variableand we therefore decided to exclude

the Centrum and South neighbourhood&or Akershus, we have chosen to
include all the regions, since these regions are located nearby the East and West of
Oslo and therefore might respond similar to financial changesaMb6 included

the south region in Akershus since it is much similar to the other regions.

Northern Romerike

Ultensaker

Aurskog-Holand

Southern

Follo / s
Frogn

As

Figure 1.2 Map of Oslo neighbourhoods and Akershus regions
Source: Oslkkommune (200&nd Akershu$ylkeskommung2009)

Figure 1.2 abovélustrates two maps; the lefmapconsistsof the neiglhourhoods

in Oslo and the righmap consistsof the regions in Akershu#\s one can see
from theright hand side map, Oslo is surrounded by the Akershus regions Asker
and Beaerum in the West, Northern Romerike in the North, Southern Romerike in
the East and Follo in the Soutthe left hand side map illustrates neighlhoods

in Oslo. From the mapone can se thatthe West of Oslo consists of the
neighbourhoods Frogner, Northern Aker, Ullern and Western Aker. The East of
Oslo consists of the neighbourhoods Alna, Bjerke, Grorud and Stovner. The
border between East and West goes between Northern Akie iWest and

Bjerke in the East.

In this paper, w wantto investigatehow these particular areas respond to
financial changes in the economy afidd out which variables thaare most

affecting house prices in each are@o we see the same trends in Osloras i
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Akershus?On the other handlo we observdifferences within thé&ast and West

of Oslo and within the regions in AkersiuBhere should be a reason to say so.

Someresarch has been conducted on tloaising market in Oslo and Akershus
earlier;researchby Rged Larsen and Sommervoll (20@#ing data orhedonic
house prices for tenant:n all housing transactiona Norway, argue that the
challenge of identifyng each dwelling uniquely is one of the main reasons. In our
researchon the other hand, we have chosen to theshouse price index per
square meterPrices per square meter vary when it comes to locatonsize of
the dwellings. In Oslo, smaller apawents tend to have higher priper square
meter than bigger apartmis (NEF). We have therefore chosen to analyse
apartment®f the same siz&’0 square meters) get comparable data.

1.2 Housing as an asset

Housing is one of the most important assets foshbalds. Unlike other assets, a
houseis both a storefovealth and a consumption goo@Bjgrnland and Jacobsen
2010). Assé prices are naturallyorward lookingin the sense thatouseholds’
believes aboufuture house prices affect thelvehaviourin acording to their
housingwealth House pricesnight therefore be used as leading indicators in the
economy. Changes irthe house prices wilchangehouseholdstvealth, which
againmight affecttheir allocation ofconsumption andaving Increassin house
prices will thus havesubsequeneéffects onconsumptionsincethe availability of
credit for borrowingconstrained ownerwill increase (Bjgrnland andacobsen
2010). Case, @gley and Shiller (20D1found that there is a generally pro
cyclical relationship between wealth and consumption. Thus,ave reasasto
believe that changes in housing wealtthave an effect onhouseholdd

consumption

1.3 Research question

In thefirst research question,emuse monthly datkkom the period2005 to 2010
for Osloand 2002 to 2010 for Akershusor the second research question, we use
the time period2006 t02009for both areasBased on the assumption tliaere
are demographic differences in Oslo and Akershesywant to test the following

research questions:

! Bjgrnland, H. C. 2011Lecture notes frofi GR A & dpiBsdn Macroeconomic® , | ect ur e
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1. Will houseprices inregions of Akershuand neighbourhoods in East and
West of Oslo respond differently fmancial variablessuchas income, net
wealth, unemploymeninterest rate an@DP?

2. Do house prices in Oslo and Akersluagiseh 0 u s e komdurdpsiod®

Based on these research questioms find it appropriate to test the following
hypothessa:

"O: There is no significant difference between how house prices will be affected
in the Akershus regions and East and Wiesghbourhoods Oslo

"0 : House priceslo not cause consumption

2. Literature Review

Someresearchas been conducted @ime Norwegian housing market in Oslo and
Akershus. Articlesrelated to our topic are the work dged Larsen and
Sommevoll (2004) and Rged Larsen and Weum (2008)ehousingmarket in
Osloand Akersha have the last two decadegeriencedapidincreases itouse
prices &cept fortherecessionsn the earlyl990s and in the middle of the 2000s
with somefall in the house pricesin general,house pricesin Norway are
characterized by small fluctuatia In according to Rged Larsen and Weum
(2008) the howsing market in and around Oskconsidered as inefficiesince it
does not follow a stochastic procesBecause of an emerging housing market
where house nres do not develop in market equilibriuone observe market

losses.

2.1 Relationship between monetary policy and house prices

There has been sonigerature concerning the relationship between monetary
policy andhouse prices. The work of Bjgrnland and Jacobsen (2010) artlab/se
interdependnt relationshigbetween house prices anderest rate, inflation and
GDP inSweden, Norway and United Kingdoifhey foundthat thereare strong
effectsof monetary policy shocks on house prises, but that the timing and strength
of response ardifferentamong the countrie¥he housing marketontributes less

in the economyn Sweden than in Norway ardnited Kingdom this mightbe
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because the own@ccpied rate is smaller in SwedeS8ince Norway's owner
occupiedrate is approximately 80 percent (S2B08), it is clearthat housing
plays a important role in the economyn that sensethe interdependent
relationship between house prices am@netary policyis important forthe

interest rate setting.

Past research bgahman (2010) indicatdabat increags inhouseprices tend to
have a positiveeffect on housingwealth, employment, aggregaiemand and
GDP. House prices are also mainly deterndingy demand and supply factors
since house prices tend to increase when demandhémses exceeds supply
Changs in theinterestrate influencethe mortgage repaymentshis will affect
how muchhouseholdsre able to borrowat the given repaymei-income ratio.

Consequently, thisesults inchanges ifousing demand and house prices.

GDP isthe value ofchanges igpr oducti on and prices i
(Steigum 2010)During the recent yearyw interest rate, increased real income,
stable inflation and employmeimt Norway haveresulted in increasgaroduction,

prices and demandand lead to stabl gowth in GDP (Norges Bank 2011).
Empirical study from Helbling and Terrones (2003) found that GDP is positively
affected by increased house priceséntain countriesThis is in accordance with
what we observe for Norwagrowth in GDP andncreased buse pricesverthe

recent yeargNorges bank 2011)

2.2 Relationship between house prices and consumption

There exists moderate literature concernthg relationship beteen housing
wealthand consumption. An article that includes parts of our reséstble work

of Case etal. (2011). The article investigates the linkage between stock market
wealth, housingwal t h and hous eimntbhe tiche @eriod OA9star mp t
2009 Case et al.(2011) argue that in according to the life cycle savings
hypothess, households will allocatencreases irxpectedvealth over time, thus a
proportional effect beteen wealth and consumption wakist in the long runlt

is important to keep in mind that Case &t (2011) look atlonger time periods

that we do in ourresearch. Weare therefore not able to drathe long run

conclusions that Case @t did in their research.
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Research byOikarinen and Kahra (2002) anBaiella (2009)found that

h o u s e lcamdumpdiarincrease as a result of risihguse prices. Thikads to
reduced credit constrainxddp er mit househol dandsmoah t ak
consumption over timeCase et al(201]) stress the importandkat consumption

is differently affected by thetock market thahe housing marketTheir findings
strongly support that consumption is affected by variations in housing market
wealth. Since consumerdo not receive regulanformation about the value of
their housing assetthey mightbe less affectedy shortrun changesrhe holding
periods for houses are normally longer than for stocks, thusnigaun effects of
housingwealth on consumptioeeemanore importan{Case et al. 20)1Earlier
research by Case al. (2005) conducted on the same topic drew the same
conclusionsThough,the updated versio(2011)found even stronger correlation
between thehousingwealth and consumptioduring the financial crisis The
tightening consumption behavioduring thatperiod reflecs the unusual decline

in house pricesHowever this providesnformationof how houseprice declines

affect consumption during major recessions.

2.3 Previous methodology literature

In the work ofRged Larsen and Sommervoll (200d)ne series are applieth

tesing possible inequalitiebeween different house¢ypes over a period with
increased house pricedsing least squares approach, they found that prices of
repeateesales of the same house objects in Oslo over an eleven years period
increased, and that smaller apartrsedmad a larger price increaskan bgger
apartmentsBased on varyinglevelopmentsfor house prices imifferent house
types we decided to use the house price index per square metgraitmerg of

the same sizm our estimations.

The article by Case et al. (2011) conducts Ordinaryst.&guaregOLS) when
estimating wealth effects on consumption. The dataset consists of time series data
to see whether housing wealth or financial wealth has the most significant effect
on consumer 6s wealth. Case et tingthe (20
dataset for robustness and time trends in the data to make sure the data are
stationary. Ordinary Least Squares is applied to estimate consumption effects

causedby changes in house wealth and stock wealth, and they foundhtat
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correlation between consumption and duse wealth wasstronger than the

correlationbetweenconsumption and stock wealth.

Time seies are also conductdy Rged Larsen and Weum (2008) in their article
about theefficiency of the housing market in and around OS3lbey ranOLS
regression on real data to investigate whether there is any time structure in the
house prices over an eleven years perldbde Rged Larsen and Sommervoll
(2004),Rged Larsen and Weum (20C#)d Case et al. (201,2yve will use time
series since wwill estimatefinancialvaria b | effectbon house pricesver time

In order tovalidate the modelRged Larsen and Weum (200#yided the time
series into two sukamplesand ran the same tests to make shey obtained
equalresultswith thefull model Crossvalidation will also beapplied inthe end

of research question omethis paper.

The work of Wuensch, Jenkins and Poteat (20@2the method of Stdent’s ¢
test to investigate whethethere are significant similarities between slope
coefficients in two independent samplédealists and nonidealist¥hey used
information from the regression analygsescomputethe difference between the
two slopes and divideby the standard error ¢iie difference betweethe slopes.
The tstatistic wascompared with theritical valueon N - 4 degrees ofréedom.
Their conclusion waghat the slope of the two samples wersignificantly
different We will do the same in order favestigateif the aeas in Oslo and
Akershus respond significantly differetd the same financialvariablesin the

economy.

The work of Comincioli (1995investigates whethdhere isa causal relationship
between the two variables stock prices and GD€aning that stockrizes can be

used as amndicator to predict growth in the economy or vice versa. He ases
simple Granger causality test to find any significant causal relatphgtween

the two variables with inclel lags. He found that thereascausal relationship

on the directiorfrom stock prices to GDP, which means that lagged stock prices
cause changes in the GDP. An important aspect in this test is the use of stationary
data, thus Cominciol{1995) usepercentage change in stock prices and GDP to
investigate the relationshighis is also in accdance withthe work of Foresti

(2006, which found the same unidirectional relationship from stock prices to
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GDPusingthe Granger causality tesh order toinvestigate whethdnouse prices
driveh o u s e lcomdumpdian, wevill runthe Grangercausality tesin research
question 2to investigatehe relationship between house pricasd consumption

in Oslo and Akerhus

3. Data description
Sinceour aim isto study how house pricagact tofinancial variablesin the
economy we collected historical data on house pricesncome, net wealth,
unemploymentjnterest rate, GDP and consumptidie datawere calected in
nominal terms andonvertedo real data Because of the volatile and short time
period we usel the percentage change in each variablerder to gestationary
data In the following part ve will explain how the variables acellected and we

made some commeritsthe data.

3.1 Houseprices

Our sample consists dfouse pricesollected from Norwegian Association of
Real Estate Agent®NEF)®. We use monthly datérom the house pricéndex per
square metefor apartments o¥0 square meters to geamparable analyses. As
we know, thereare differences irhouse typesn the different areas in Oslo and
Akershus thus there will be appropriate to analyse house ppeesquare meter
for the same house type and size

There was a reduction in the number of neighbourhfrods 25 to 15in Oslo in
2004 (SSB 2008. The canplex redrawing of borders madke thus difficult to
collect data from the 25 neighbourhoods ametonstructdata for the 15
neighbourhood¢SSB 2006) In order to get comparable analys#sthe same
neighbourhoodsn Oslo, wethereforecollected monthlydata onhouseprices
from 2005 t0201(". For Akershus we collected monthtjata onhouseprices
from 2002 t0201C. This extendedime period, compared to Oslo, gave us the

2 The Consumer Price Index (CPI) was collected from Statistics Norway (SSB). Dividing house
prices, income, net wealth, GDP and consumption on the CPI gave us the real data. The real
interest rate was found by taking the difference between the nominaktnteieeand the inflation.

SNEF is in Norwegian cal | ed NEFpublislymosthiyouse nd o ms me
pricesper square meter for all regions in Norway

4 Data on income and net wealth for Oslo in 2011 are not available before autumn 2012.
®> Monthly data on house prices in Akershus is only available from January 2002. Data on income
and net wealth for Akershus in 2011 are not available before autumn 2012.
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opportunity to investigate if we could see the samadseover a longer time

period.

In Oslo, the West areeonsistsof the neighbourhoods Frogner, Northern Aker,
Ullern and Wesdrn Aker, while the East arezonsists of the neighbourhoods
Alna, Bjerke, Grorud and StovnefOslo kommune 2006)Since Oslois
geographical surrounded ktye regionsin Akershus, we includeall the regions
to investigate whether we can observe the sammedsin the nearby areas
Akershus is divided ito the regions Follo, Northern Romerike, Southern
Romerikeand the West RegiofAkershus fylkeskommune 20Q%ollo consists
of the municipalities Oppegard, Ski, As, Frogn, Vestiigsodden and Enebakk.
Southern Romerike consists of the municipalities AursKkdgland, Sgrum,
Nittedal, Fet, Reelingerfkedsmo and Lgrenskog. Northé2omeike consists 6
the municipalitiesHurdal, Edsvoll, Nannestad, Ullensak Gjerdrum and Nes.
The West egion consists of the municipalities Asker &8erum.Because othe

high populationwe analyseéhe municipalities in the West region separately.

3.2 Financial variables

We use thevariables incomenet wealth, unemployment,tarest rate and GDiR
the analysis of our first research questisince they describe much of the
financial aspects in the econorfiyorges Bank 2011)As earlier mentionedall
the variables exceptunemploymerft are inreal percentage changasdjusted for
inflation. Since inflatiod is connected to the interest rated describehow the
countrybds economy devel danfladon was eriginatlyi me |
includedin the analysis with the repkercentagehangedata, but the results were
unaffected by excluding ifThe regression analysis gave even betteresults
without the inflation variableWe therefore excluded inflation in the analysis
since it did not cange the main conclusigneven though it still might capture
somechanges in the economiyp the following, wewill give a short explanation

of the variables included in this paper.

® Unemployment is not adjusted for inflation since it is numbers of unemployed.

“Inflati on is the rise in the price |evel of good
Pagel0
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3.2.1Income

Data onaverage annual gross incomeadlected from Statistics Norway (SSB)
The annuatlata ongrossincome isconvertecto monthlydatausingEViews’. For
mary years, there has been a rapidome growth in Norway, which has led to an
increase in the margins in many househaltl®rges Bak 2011). This has
reduced the sensitivity to interest rate changes for many houselncloisielevel
affectstheh o u s e h ochadirsg@owpruwhich in turn mightfluence demand
for housesWe observe thaheincome level differs within the Oslo and Akéus
areas. This agabe seen in conjunction witlhe varyinghouse pice levels in he

respectiveareas.

3.2.2 Net Wealth

In order to find net wealth, wesel average taxable gss wealthcollected from
SSB.The annual net wealtHata is convertetb morthly datausing EViews'°.

Rapid house price increases has resulted in substantial housing wealth for many
householdsincreased total netealth might be considered as a safety net against
unexpected changes in the interest ratugtaincurrent consumption level.

3.2.3Unemployment

Monthly dataon unemploymenis collected from Norwegian Labour @welfare
Administration (NAV)".. Changes in unemployment are caused by changes in the
labour market, and with economic growth follow lower um@oyment. The
demand for goods and servicesreases as a consequence of emerggigyity in

the market, whichresults inhigherhouseprices. Norway hasxperienced low

and stable unemploymetite last decadeompared to many other countr@AV

2011). For the monetary poligyit is important to keep the unemployment level
low and stable to avoid social and economic problemsntingtit develop during

recessions.

® The datas only available until 20, since datan income for2011 will not be available before
autumn 2012

° We usedhe frequencyonversion method Lineanatchlastwhich performs linear interpolation
on the missing values

9We used the frequency conversion method Liseatch last which performs linear
interpolation on the missing values.

1 Exceptdata for January 2008hich was missing
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3.2.4 Interest rate

Norges Bank determines the interest rate to ensure stablevandflation. The
monthly average Norwegian Inter Bank Offered Rate (NIBOR)f daily
observationsvas collectedrom NorgesBank. Changes imterest rate stimulate
the activity in the market and affect unemployment and consumgteninterest
ratelevel in Norwayhas been lovand stable during the last decqtiwrges Bank
2011) A highincome leveln conjunction withlow interest ratever time results
in increased funding for huseholds This might standas a buffer against
unexpected interest ratecreass andthereforedampen volatility in théhousing
market. Interest rate is thus anportantleading indicatorfor how the housing
market develops over tim&trict and robust interest rate setting during the last

financial crisis explains why Norways e c madeinsg well during the crisis.

3.2.5 Gross Domestic Product (GDP)

GDP is the value of a countrybés total
given year or quarter, valued at market pri¢8seigum 201Q) We collected
quarterlydata onGDP from SSB and converted to monthdgtausing EViews™.

A high GDP is a result of stable economic growth with incregseduction and
priceswhich we have seen in Norwahe last decadeNew dwellings built and
yearover year increase in house prices also included iromputation ofGDP
(Rahman 2010).

3.2.6 Consumption
I n the second research question, w e
eachneighbourhood and regioil€onsumption ialculated using the following

budyetconstraint for households:

0 QB'QAD 008 Wé G WOW 0 QOQAHP 1| 6&E&i 6an0QEE

Annual average gross incemand annual average taxable graeslth for each
neighbourhood and region are described earlier ind#ta descriptionAverage
annualtax for each neighbourhood and regisrcollected from SSBThe interest
rater is calculated by thennualnonlabour income for Norway divided by the

annualaverage taxable grosgealth forNorway collected from SSBTheinterest

12\We used the frequency conversion method Limeatch last which performs linear
interpolation on the missing values.
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rate iscomprised ofboth the rigless rate and the market rate since we want to
capture theverall rate level from net wealtfihe annual average NIBOR of daily
observations collected from Norges Baslused as the riskless rafEhe annual
market rates calculated from th€®BX Total Return hdex collected from Oslo
Stock ExchangeThe weights for the riskés rate and the market rate are
calculatedusing simple weight calculatidh The weights indicatbow much net
wealth that isnvestedin the risk free rate and in the market rate. The weigtdas
shown in table 3.1

NIBEOR OBX
2006 0.97 0.03
2007 0.9z n.08
2008 0.98 0.02
2009 0.99 0.0

Table 3.1Weightsfor the risk free rate and market rate

We observe a decrease in the percentagested at the Oslo Stock Exchange
afterthe financial crisisDuring the crisisnvestos weremore risk avers.

We converted the annualata on consumptioto monthlydatausing EViews™,

The time periodve usefor consumptioris from 2007 to 2009°. According to
Maclennan, Muellbaueand Stephens (2000)ha&ngesin the interest ratehave

direct andindirecteffectso n h o u scenbumptidns The incoe effect is the

direct effect, whichmeans thaan interest rate increase widlise thenterest rate
repayment of outstanding defthis will result in lower disposable incomand
consequently the consumption level will be reded. The indirect effect,
however, can be divided intthe wealth effect and the credit channel effect
(Elbourne 2008). A increase in interest rate wilampen the activity in the
market and lead talecresed house prices. This willeducetheh ousehol ds
wealth since the collateral value of the house has fallen. A®rseaguence,
householdé access to crediwill be reduced This will result in declined
consumption(Bernanke and Blinder 1988, Bernankel &ertler 1989, Case et al.

2005. Changs in house prices will thus hagensequent effecsn hous ehol

3 The weights for the riskless rate and the market arecalculated using the following formula:
YooY p 1Y

“We used the frequency conversion method Limeatch last which performs linear
interpolation on the missing values.

!> Non-labour income is only available from 20@Bata on wealth for 2011 is not availatbefore
autumn 2012, which is needed tdotdatenetwealth for 2010Since we converted the annual
data to monthly, data for 2006 was missing.
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consumptionThis causalrelationshipwill be investigatd in research question 2

in the paper

4. Methodology
Time series is used in testing our firgsearch questiofiWill house prices in
regions of Akershus and neighbourhoods in East and West of Oslo respond
differently to variablesuchas income, net wetl, unemployment, interest rate
and GDP? Thisis widely used in quantitativanalysis of financial issues since
it is a repeated set of observations of the same variable over a period dtime.
time series isvritten as: t=2005, 2006,., 2010 br Oslo and t=2002, 2003, ,..
2010 for Akeshus.

Before we started the estimation we needed to testoiestationarity in the data.
Since we have timeeries datait is important to use stationary data in the
estimation to avoid spurious regressidde ran the Augmented Dickey Fuller
(ADF) teg in all the realpercentage changeariables and tested theull
hypothesighat series contains a unit root. I§@ries contama unit roof it will be
appropriateto differencing once to evoke stationariur tess gave stationary
resultsat the five percent level and we theredorejected the null hypothesis of
unit roots in the datak-urther, we checkefbr multicollinearity in the data.lf
variables are highly correlatednreliable estimates of the individual regression
coeffidents might occurWe used the variance inflatioadtor (VIF) in EViews
and tested the hypothesis of no multicollinarity. Tiesults showed low VIF
values We can therefore notjectthe null hypothesis andraw the conclusion

that we do not have a problem with multicodarityin the data

Wer an t h etesWor ileteresiedasticityto investigate whether the errors
have a constant ance. Using OLS in the presence of heteroskedastigitly
give consequeses; he OLS estimators will not be BLUE meaning the
coeficient estimates are inefficient andill give inorrect standard error
estimates (Brooks 2008, 136 We teséd the null hypdhesis of no
heteroskdasticiy and found that homostdasticityis present in almost all the
dataat the five percent level dfignificance(appendixl). We can therefore not

reject the null hypothesis of no heteroskedasticity in the d&iace

18 BLUE: Best Linear Unbiased Estimators
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heteroskdasticity was observed the data for Western Aker, Northen Romerike
and Southern Romerikeve ran the NeweyVestprocedure fothe respective data
to correct for autocoselation and heterosklasticity. The NeweWest procedure
changes the standard emoandnot the point estimates. Then wested for
autocorrelationin the dataand the BreuciGodfrey test was conducted. If
autooorrelation is present and furthegnored the consequences are similar to
those of ignoring heteroskedasticity (Brooks 2008, 149). The nullthgpis of
no autocorriation was not rejectedat the five percentevel of signifcance
(appendix 2). Based ae estimation output from appendix\#e can therefore

conclude that autocorrelatioot seemso be present in the dataset.

Further we tested for normality. The JargBera normality testwhich tests for
normal distribution under the null hypothesigas conduad From appendix 3
only Follo, Asker and Ullern areot normalty distributedusing the fve percent
level of significanceOne explanation might be that it is common to have few
extremeresidualsin financial modelling which can result irrejection of the
normal distribution. Ourdataset involgs volatile yearswhich might be the
resson whywe have nomormality in the dataAccording to Brooks (20Q8L64),
even when nomormality s foundit is desirable to stick with OLS if possible
Since our dataset contains reliable data, as mentioned absiveuld therefore be

justifiableto run OLSestimationon our data.

Linear regression explains movemerits one dependent variablegiven
movements in one or moiadependent variable@Brooks 208, 27). We used
multiple linearregressiongor all the explanatgrvariables on the house prices
investigatewhich variablethat haghe mostsignificantimpacton house pricem
each arean Oslo and AkershusThe standard regression procedure GkS$ised
to estimate the relationship.

The following equationis usedfor the Oslo neighbourhood#lna, Bjerke,

Frogner, Grorud, Northern Aker, Stovner and Ullern:
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08 0 N NQOQI
1 ) (1)
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For the Akershus regions Asker, Baerum, Follo, Northern Romerike and Southern

Romerikewe usel the following equation

"0¢ 6 H NQOQI (2)
I I QE 0EGAQ 1 & QAR O
T 0EQaNGE DG QE 6QE 0 Qi &b B 000 6

To ensure that our model @ecise we did a croswalidation test. We divided the
dataset into two subgups to estimate how accuratBe predictive model
perfornms relative to the fulmodel. We divided he subgroupgor Odo into the
periods2005 to 2007 and 2008 #010 and lie subgroupdor Akershusinto the
periods2002 to 2006 and 2007 #010.We ran the same tedisr the subgoups

as we did for the fulinodel toensure similar results.

By usi ng -t&t wedaa ssloge sefficient testfor differencesbetween

the slope coefficients in two independareas We tested theull hypahesisfor
equality betweerthe slope coeftiients betweertwo independenareas The est
statisticis calculated by dividing the difference between the two slopes on the
standard error of the difference between the slopasefsch, Jenkins and Poteat
2002)

€
€

The standarcerror of the dference between the slopesadalculated using the

formula(Wuensch, Jenkins and Poteat 2002
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The Granger Causality test is used in ordertswer our second research question

fiDo house fces in Oslo and Akshus caush o us eh ol ds 60. Atonsunm
first, we sted for unit rootheteroskdasticityand autocorrelatiom the dataln

addition we checked for multicollinearity in bothhé contemporaneouand

lagged variables. We found credible results in all the tdstshe Granger
fundamgachusdiofi f it i s us e f(RodestiR0OOGI)f This e c a s
means thak changes the accuracy pfwvith respect to forecast, considering past
valuess of y. A simple Granger causality test betwedrmuse prices and
consumptionis used in the estimationThe following equation is usedot
determine whether there exdst relationship betweethe percenage changes in

house prices anihe percenagechanges in consumption:

PO6E£EI 0GNOIQEET POEET 6GNROQEEDP 0L 6 HNRQLQF

b "0¢ 6 i R QO+ %b 0L OANQOQI [ POEET 0G0 QEE

In order fora causal relationship to exighere must already ban existing
relationship between the two variabl@Somincioli 1995) We investigated if
laggedobservatios of house prices drivlie obsenation of consumptiolr vice
versa. If this is truethenthe variableshave a causal relationshighanges in
house pricesanquickly occur.However consumptionrmight not changejuite as

fast due to consumptia@moothing.

5. Results

5.1 ResearchQuestion 1
In this part wewill present the results from thiegression analys of research

guestion 1.

Research question 1:Will house prices in regions of Akershus and
neighbourhoods in East andlVest of Oslo respondiifferently to financial
variablessuchas income, net we#lt unemployment, interest rate aGOP?

Pagel7/



GRA 1903 Master Thesis 03.09.2012

Earlier resarch (Bjgrnland and Jacobsen 2010, Rahman 2M€bling and
Terrones2003) and publicationfSSB 2008 Norges Bank 20l)1made us have
certain expectationsof how the different areas resporid the independent
variables. Our expectations were th@re would be inequalitiesvithin theareas

Our expectations are shown in tiable below

Independent variables Expected to be most significant in:
OSLO AKERSHUS

Income East Maorthern Romerike

Interest rate East Follo, Morthern Romerike,
Southern Romerike

Netwealth West Asker, Basrum

GDP East, West Allregions

Unemployment East Maorthern Romerike

Table 5.1Variablesexpectedo be mostignificant in Oslo and Akeshus

We expected income and interest ratbavemostimpacton house prices in the
East areas of Oslo and in Northern Romerikee demand for houses in East of
Oslo ishigh, but thehouseprice level is still lowcompared tdhe rest of Oslo.
This indicates thahouseholddiving here generallyhave lower income level.
Northern Romerikdies denographically further from Oslo and iight be less
attractive for people working in Oslo to live here. Téemand for houses
lower, whichreflecs the low house price levedfurther,we expectedhet wealthto
havethe most impact inAsker, Baerum and theeighbourhoods iWVestof Osla
Thesearesome of the wealthiest areas in Norwaigh the highest income level
which isreflected inthe high house priceSherefore the buseholds mighnot be
sensitive to changes in the intereate. Further, t was thus more difficult to
expectwhich variables that affected most kollo and Southern Romerik8ince
income, wealth and house pricevdés are lower than the West areas but higher
than the East areas, vessimed that interest rate might be the msignificant
variable We expead GDP to havean impact inall areas since changasGDP
affect the whole countrgs economyEconomic growthin conjunction with low
and stable memployment in Norway cause positiexpectationsabout the
housing marketThis leads to risin@activity and increases in hea prices because
households becongenerallyless ri& aware. Low unemployment might theredo
indicate good activity in the housing market. Hence it might have some impact on
house prices.
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We ranthe regressioranalysis forthe areas irAkershus and Osld. The table

below summarizes the results frahe OLS regression.

Income NetWealth | Unemployment | GDP Interest B
Rate

Alna 0.0001* 02208 0.8551 0.0058* 0.0006* 046
Bjerke 0.0001* 03522 0.6370 0.01z21* 0.0009* 045
Grorud 0.0007* 05239 0.6045 0.0198* 0.0023* 040
Stovner 0.0131* 006584 0.8508 0.0126* 0.0155* 040
Frogner 0.4199 0.0006* 05628 0.2957 0.1105 022
Northern 0.0304% 0.0040% 0.5166 0.0807 0.3864 0.33
Aker

Ullern 0.00z20* 0.0000* 0.7354 0.1049 0.0001* 0.36
Western 0.0049* 0.0000* 0.3862 0.3596 0.0094* 048
Aker

Asker 0.5098 0.0p0z22* 07815 0.0450* 06488 015
Barum 05332 0.0000* 0.2982 0.08032 02354 L]
Follo 0.2879 0.0534 0.0386* 0.0110* 0.6504 021
Northern 01749 01237 01378 0.0704 0.0054* 021
Romerike

Southern 07199 00z2z22* 0.0399* 0.0486* 0.385% 0.25
Romerike

Table 5.2Summarized radts from the regression analysis. * indicates significant

on the five percent level.

Table 5.2 is divided intdkershus ad East and Wesif Oslo.As we can see from

the table, all the neighbourhoods in East of Oslo are significantly affected by the
same variables income, GDP and interest rate. Income and interest rate are clearly
the most affecting variables on house prices in these neighbourfidosiss in
accordance with our expectations. It reflects that areas with lower income level
might be more sensitive tahanges ininterest rate, which igssential for the
housing demandOn the other side, umgloyment andnet wealth arenot
significant n all the East neighbourhoods. Frahe 'Y , we ob®rve that the
variables explai0to 46 percent in the modgl the East of OsloThese ar¢he
highest’Y in the test but still notvery high leves. This indicates that house
prices in these areas alare explained by other explanatory variables outside our
paper. In theneighbourhoods in Wesif Oslg we experience that income andt
wealth are most significanilet wealthis the onlysignificantvariablein Frogner
butthe'Y is only 22percent This indicates that other factors are influending
house price levelSinceFrogne is located near downtown Oslo aida vey
popular place to live, ireflecs that net wealthis essentialfor the housing

demand This might explairwhy Frogneras one of the highesetwealth levels

" See equations (1) and (2)
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in Norway per inhabitant, in addition tbhe highest house price level per square
meter in Norway (NEF). House prices inUllern and Western Akerare
significantly affected by the same variables inconet, wealth ad interest rate
while Northern Aker is significantly affeted by income and net wealth
Significant net wealth is in accordance with what we expefaedhe West of
Oslo, eventhough income and interest rate also @dearly significant like in the
Eastof Oslo. The West of Oslo experience some of the highest wealth levels in
Norway, and households might not be so sensitivehtinges in the monetary
policy. Further, we observe thabemployment and GDP anmet significant in the
West neighbourhoods. Wexpected GDP to be significant since it affects the
whole country's economy. But singééest of Oslo is onef the wealthiest areas in
Norway, changes in GDPany not be e s s e mpurahasihgpbwenr h o
We observeY between 22 to 4percentfor the neighbourhoods in the ést of

Oslo,which point out that othdactorsalsoareexplanatory in this area.

In Akershus, we see thaet wealth is the only significant variable in Baerdrhis
is the same as we observed for Frogngh@West of OsloWe also observe that
net wealth is significant in Asker, in addition to GDP. It is in accordance with our
expectations that net akh is significant in the Wesegion in Akershus, since
the income and wealthlevels in Asker and Baerum aramong the highesin
Norway, andthe purchasig power for households is therefore stroAgker and
Baerum are also very popular places outside the Oslo bordigetohis reflects
the high house prices that are present in these dajeasmploymentvas neither
significant in Askernor Baerum, and signals less importarfoe house prices.
The factthat GDP issignificantin Asker, but not in Baerum isathersurprising,
since the two ragns are to a large extent similar demographical regibns'Y

is 28 percent for Baerum andl5 percent fo Asker, and indicates thabther

variablesare as welexplanatory in thee area.

Northern Romerike rad Southern Romerike argeographically located in the
North of Akershus Nevertheless, webserve that house prices irese areas are
significantly affected by differenvariables Northern Romerike is significantly
affected by interest rate, while Southern Romerike is affected by net wealth,
unemployment and GDPThis was somewhatin accordance with what we

expected. Baskon thefact that NorthernRomerike is locatedjeayraphically
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further from Oslo than SoutheRomerikeandexists of more country side areas,
we thought that house prices might be diffeseaffected in the two region¥Ve

do neither find the sameattern for Northern and Southern Romerike as we do for
the East of Oslo, even though we expected that house prices in these areas should
be affected by the same variabl@his is becausthey are located geographical
nearby each otheMVe observe theY levels to be 21 and 25percent It is
therefore other factors explaining house prices in these areas asnnetillo we
observethat unemployment and GDP haversfigant impat on house prices,
where GDP is the most significant variablelt is rather surprising that
unemployment is significant in Folkince many of thenunicipalitiesin Follo are
locatedgeayraphicallyneaby Oslowith easy access to the labour market in Oslo
Hence we thought unemployment may not be a significant factoowsetpries

in Follo. GDP issignificant and in accordance with our expectations. From the
Y we find that the variables observe p&rcentof changes in house priceédle

can therefore conclude thathouse prices irFollo also areaffected byother

explanatory vaables

To sum up the observations from table,5: can sy that interest rate and
income are the most significant variabtas house prices in Oslo and Akershus
Important finding arethat in the East of Oslo, income, interestieand GDP are

the dominant variables, while in West of Oslo and Asker and Baerum, net wealth
is significant. On the other hand, unemployment is not signifidanany areas,
except Folloand Southern Romerikés earlier statedOslo and Akershus atke

areas withthe highest credicreation in Norway. Thiseflectsthat these areas in
general have good access to find suitable jobs, anchanges in unemployment
arenot essendl for how house prices evolaver time. In this paper we have
focused on thdinancial aspect of the marke8ince'Y generally appears to be
relatively low in our testbetweeril5 to 49percent it is important to keep in mind

that there are as well other factors that explain changes in house prices. Increased
immigration, in corbination with less building of new houses, has the recent
decade resulted in increased demand for houseaddition do old people live
longer in their owneoccupied home and the numbers of persons per households
have decreased during recent decddes numerous signals reduce the chance
of capturing all variability in the dataset in one regression model. This supports

that the low values oY are not necessarily insufficient.
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In order to validate the moded, crossvalidation testwas conducted. Weindded
the dataseinto two sigroups to estimate how accurately firedictive model
performscompared to the full modéappendix17). This means that if the ressilt
in the subgroup are equal tbe results in the full model, we have a reliable
datasetWe observd for Oslo thatincome,unemploymentGDP andinterest rate
gave almost the same resulis both the subgroupsand in the full model.
However, for net wealth we observed some differencem the East
neighbourhoods; the results in thesfisubgrap were not equal tthe results
from the full modelFor Akershus we observd thatincome,unemploymentand
interest ratggave almost equal resultstoththe subgroupsandin the full model.
However, we foundome differencegn GDP and net wealth~or Northern and
Southern Romerikeheresults from GDP inhe second subgroup wemet equal
with the results from thefull model. These regions also differed in net wealth,
where they were not equal in the first subgragmpared to the full model.
Further, unemployment ithe second subgroup Follo was not equal with the
results from the full model. This means that unemployment was not significant in

the OLS rgression for the second period

It is important to keep in mind théate first subgrop in the crossvalidation test
represents a risingeriod while thesecond subgup representsneltdownand
aftermath of the crisidt shouldthereforebe reason to deferdhy we found some
differences in the results fahe subgroups compared to thel fudodel In

addition the short time period might najive appropriate results. Baince most
of the results are equal, it might indicate thathaee a reliable dataset.

At last, we ran thelope coefficient test to investiggtessiblesignificant
differencedetween slope coeffiams in two independent are@ppendixl8).
We tested thaypothesisThere is no significant difference between how house

prices will be affected in the Akershus regions and East and West of Oslo.

Table 5.3summarizes theesults from the slope coefficient test
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Table 53: Summarized resultsdm the slope coefficient test. The table presents
slope coefficientghat are significantbetween two areag he white empty areas
indicate that the slope coefficients of the viles between two areas are not

significant.

In table 5.3 we observed that the slope coefficierttsd®n the neighbourhoods in
East of Oslo are not significant at the five percent level. We can therefore not
reject the null hypothesis of equality betweka slope coefficients in the East of

Oslo. This is in line with what we observe from the regression analysis in table
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5.2, whereall house pricesn East of Oslo i significantly affected byncome,
interest rate and GDP and naignificantly affected bynet wealth and
unemployment. We can therefore indicate that house prices in East of Oslo are

equally affected by changes in the financial variables.

Between the neighbourhoods West of Oslo, we observihat the slopes on
income, net wealth and inteteate are significaramong cedin neighbourhoods
We can therefore reject the null hypothesis of equalgywben these slope
coefficients and indicate that there are differences between the slope coefficients
on income, net wealth and interest ratén addition, we observe from the
regression analysis in table StBathouse prices in West of Oslo are significantly
affected byincome, net wealth and interest rabe.accordance with the slope
coefficient test, w can therefore say that house priceswest of Oslo are
differently affected by interest rate, net wealth and interest @tethe other
hand,neither the slope coefficients ememployment nor GDP are significant in
slope coefficient test, which means that we cannot reject thehypdithess of
equality between the slope coefficienthe regression analysis in tableZ.in
addition, finds that th@ouse prices in West of Oslo are not significantly affected

by unemploymenor GDP.

When we comparéhe slope coefficientsdiween the neighbourhoods in East and
West of Oslo, we experienced that the slopes on income, interest rate and net
wealth are significant. We can therefore reject the null hypothesis of ecaradity
indicate thatthe slope coefficients on income, intereate and net wealthre
significantly different between the certain areas. The slope coeffi@antscome
are significantly differentn mostof the neighbourhoods in East afdest This
can be explained by the varying income levels the¢g present inthe
neighbourhoodsThe slopescoefficient onnet wealth are significandifferent
between Western Aker arildree ofthe East neighbourhoodset wealth level in
Western Aker is one of the highest in Miay compared to théower wealth
levelsin the East aighbourhoods. Ishould therefore be reason to think that the
house pricesn Western Aker is more likely to be affectbg net wealth than
house prices in the Eastelghbourhoods. Furthewe observe that we cannot
reject the slope coefficients on GDRdaunemployment betwadhe East and the
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West of Oslo.This might indicate that East and West respond equal to GDP and
unemployment si nce for instance GDP is affe

Forthe regions in Akershus, wenfi that none variableme significant at the five
percent level. We can therefore not reject the null hypothesis of equality between
the slope coefficients for the regions in Akershus. This was rather surprising, and
not in accordance with our expeataus, since we expectedathhouse prices in

the West regionand the East and South Regi@h®uldrespond differerty to the

financial variables

At last, we compared the slopes coefficients between the neighbourhoods in Oslo
and the regions in Akershus. Between the East tf @%d the East of Kershus,

we observedhat the slope coefficients on interest rate and incomeharenost
consistentlysignificantcoefficients We can therefore rejetite null hypothesis of
equality andindicate that the slope coefficients oreres rate and incomeare
significantly different between the East of Oslo and the East of Aker§laisre

we ran the slope coefficient test, we expected that these areas should respond
similar to the same variableevertheless, weee from the slope coefficient test
thatunemployment, GDP and net wealth are not significant, thus we cannot reject
the null hypothesis of equality¥hen we compared the West of Oslo with all
regions in Alershus, we experienced thaly unemployment anéhterest rate

were significantandthe null hypothesis coulde rejected.

To sum up, ingeneral weseethat the slope coefficients on income and interest
rate are significant between the areas; we therefore reject the null hypothesis of
equality betweenhe slope coefficients in Oslo and Akershiikis indicateghat

the slope coefficients on interest rate and income are significantly difiardre
neighbourhoods oDslo andin the regions inAkershus.From the regression
analysis in table 5.2 we knowhat income and interest rate are the financial
variables that have the most significant impact on house prices in Oslo and
Akershus, even though house price level differs. This is in accordance with our
expectations and previous articles, which statehtsdorically low interest rate in
combination with rapid increases in income level has increased households
liquidity (Norges Bank 2011)Based on the slope coefficient test in 5.3, changes

in interest rate and income will thus have different effect amsh prices in the
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areas in Oslo and Akershus. This is in accordance with what we expected. Interest
rate setting is affecting hoaossgamed ds o6
borrowers a change in the interest rate will affect households diffenent
according to their wealth and dekevel. Increased income level for Norway
during the last decade has increased the valeeasfomic buffers for households.

It is also worth mention that househol
an importat factor for their behaviour in the housing market. If households
expect future low and stable interest rate, in combination with future increases in
income, it will generate optimistic expectations about future economic
development. The demand for houseght also increase due to the optimistic
expectations of rising house prices (Hegnar 2012). There might be other non
financial variables that are essential for the rapid price increase in these areas.
Increased immigration in and around Oslo has leddreased demand for houses.
Since the building of new houses has not increased in the same proportion,
demand and upply frictions have occurredlhis further leads to increases in
house prices.

5.2 Research Question 2
In this part we will present thesults fom the Granger causality testriesearch

guestion 2:

Research Question Do house pces in Oslo and Akershus causeo u s e h ol d s

consumption?

Earlier research by Case et.al (2011), Paiella (2009) and Oikarinen and Kahra
(2002) made us have tain expectations about the relationship between house
prices and consumption. OQur expectat.i
increase due to an increase in house prices. As earlier described in part 3.2.6, this
can be explained by the directandiedct ef fects concerning
on consumption. First of all, increases in income leads to positive expectations
about future liquidity, and give a positive effect on consumption for households.
Second, housing wealth is a substantial partootis e hol dsdé t ot al W ¢
in house prices give a positive effect on total wealth for households in addition to

a positive credit channel effect (Maclennan et.al 2000). With increased wealth and
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reduced credit constraints, households consequarthgase their consumption.

Our expectations are shown in table 5.5 below.

Expectations

Consumption is a cause of house prices

House prices are not a cause of consumption

Table 5.5Expectations of the relationship between house prices and consumption

We expected consumph to be causedy changes in house prices since
consumption is closely conpaltlc(Casaletdl o h
2017). We tested the following hypothesi$iouse pices do not cause
consumption We also tested the opposite situation that consumption i@ not

significant diver on house prices although this is not likely to occur.

Table 5.4 summarizes the results from the Grangesa&ity test with two lags

(seeappendix 19 and 2for four and six lags).

2lags House Prices do not Granger | Consumption does not Granger
cause Consumption cause House Prices
F-statistic P-value F-statistic P-value

Alna 8.13295 0.0016* 041571 06637
Bjerke 5147495 0.0122* 028596 07534
Grorud 8.54048 0.001z* 032414 07131
Stovner 8.64421 0.0011* 019072 08274
Frogner 064715 05309 0.35573 07037
Northern 1911849 01660 0.07313 092497
| Aker

Ullern 0.04844 09528 011478 0.8920
Western 0.04935 09519 1.045749 0.3643
Aker

Asker 6.98958 0.0033* 071643 04969
Barum 306636 0.0619 07727 0.8385
Follo 562948 0.0086* 023077 0.7954
Northern 874051 0.0006* 0.38942 068049
Romerike

Southern 13.1103 0.00009* 020858 081249
Romerike

Table 54 Resultsfrom the Granger Causality testindicates significance at the

five percent level
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We can see from table 5.4 that eighit of thirteen areas are significant at thve fi

percent levelwhen testing the null hypothesigHouse prices daot Granger
causeconsumption. The only insignificant areas are the neighbourhoodbén

West of Oslo; Frogner, NortherAker, Ullern and Western Aker, and Baerum in
Akershus We also found insignificant results in four and six lags in these
neighbourhoods. This is not in accordancghwbur assumptions, since we
expected that house prices in wealthy areas should to some extent be affected by
changes in house prices. Thesthtistics are in addition very low and strengthens

the statement that changes in house prices do not affect bousgls 6 ¢ on s u mj
up to six months after the house price change has occurred. We can thus not reject
the null hypothesis thadth ouse prices do not A@r ange
Baerum andhe West of OsloAs we know, wealth and income levels in these
neigtbourhoods are among the highest in Norway. Households are therefore not
S0 sensitie to changes in house pricd$is might explain why consumption is

not affected by changes in house prices.

In the neighbourhoods in the East of Oslo &s#er, Follo, Nathern Romerike

and Soutbrn Romerike, we experiencéow p-valuesin addition to high F
statisticswhen testing the null hypothesisHous e pri ces-cadse not
C 0 n s u mmtable S4drhey are in addition significant on found six lags,

which indicate up to six monthssignificance after the house price change.
Increases in house prices raises the activity in the market and lead to increases in
wealth since the collateral value of houses has increased. As a consequence,
househol dsréasedBemanketarsd Blindec 1988, Bernanke and Gertler
1989, Case et al. 2005Households allocate wealth to smooth consumption over
time, thus current consumption is a result of past changes in the house\Weces

can therefore reject the null hypotresi and dr aw t he concl us
current consumption iAsker, Follo, Northern Romerike, Southern Romegakel
neighbourhoods in th&ast of Osloare causedby house price changes that

appeared up to six mtrs ago

We also tested the oppossiguation,with the null hypothesisth@t Con s umpt i o
does noGrangerc a u s € h o uQueexpectationeveere that this is not true
since consumption is supposed to -be th

being, and not the opposite directids we can see from the test resutigable
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5.4, none of the neighbourhoods are significant on neither two, four or six lags.
The F-statistics are in additionery low. We can thereforenot reject the null

hypothesis thatonsumption does not causkangs in house prices.

It may also be important to remember that the time series for this test is only three
years, since we only had available data for this time period. Our results might
therefore not be optimal. But since the test results are in accorddhcearlier
research{Case et.al 2011, Paiella 20@8d Oikarinen and Kahi2002)as well as

our expectations, it indicates that the results can be reliable.

6. Conclusion

We have now discussed the results from our analysis. In this seotianll

preent some concluding remarles wellas givesuggestioafor further research.

6.1 Conclusion

This paper investigateshow financial variables affect house prices in
neighbourhoods in Oslo and regions inefghus. Since approximately 80 percent

of the Norwegian population own their hepit indicates that thhousingnarket

isi mportant for Norwayds econandjacobsénr e v i
(2010) has shown that house pri@es interdependent afterest rate, inflation

and GDP. Thus these variables are important factors for how the house prices
develop overime. Changes in the housingarket are also important for monetary
policy setting to maintain a stable econornyorder o investigate howdifferent

areas in Oslo and Akershus responéhterest rate, income, GDREnemployment

and net wealthwe looked at house prices in Oslo from 2005 to 2010 and
Akershus from 2002 to 2010.

The mainresult of this paper ithat thereexist both differenesand similarities
between howhouse pricesn Oslo and Akershairespond to financialariables.

We experience that house prices in West of Oslo and Baerum in Akershus respond
mostly to the same viables income, interest ratéad net wealth. This isiuchin
accordance with what wexpected andin line with earlier research and
publications. House prices in these areas are the highest in Norway, in addition

that these areas are the wealthiest areas in NgiMEly). Income levels are also
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highly above avege level for NorwayThis tells us that high income and wealth

levels are the most importarsictors for house prices in theedt

House prices in the East of Osla, thhe other hand, areostly affected by interest

rate, GDPand incomelncome and intes# rate were also significant in Northern
Romerike and Southern Romerike, in addition to net wealth. This indicates that
we might see some of the same patterns in the neighbourhoods in the East of Oslo
and in East Akershus. Follo, that represent the soutpart of Akershus, are
affected byGDP and unemploymenEew studies have beemrducted on this

topic earlier, Int the results areuchin line with earlier research by Rged Larsen

and Sommervol(2004, Rged Larsen and Weum (20085 well as Bjgrnland
(2010)and earlier publications on the development in prices

The results from the slope coefficient test showed ttmatslope coefficients of
income and intest rate weremostly significantwhenwe comparedll the areas

in Oslo and AkershusWe therefore rejected the null hypothesis of equality
between the slope coefficients, and indicate that the slope coefficients on interest
rate and incomsignificantly are different from each other. This means that the
variables are differently affectifgpuse prices in Oslo and Akershus. On the other
hand, we observe that unemployment and GDP are consistently not significant
when we compared the East and West areas. This means that we cannot reject the
null hypothesis of equality between the slopes. Thasise prices in Oslo and
Akershus might respond simildo changes in unemployment ai@DP. We
observed, in additiorthat netwealthwas significandifferentin few areas within

the West arem Oslo and Akershus.

In the second research question weestigated theetationship between housing
wealth and consumption. Previous research by Caseal. (2011) show that
changes in housingweah a f f e c t sonduroptioh&inteohbudisgéealth
i's t he r es ulassetspthe vale wfstteibusihgdasséts explain how

their housing wealth develops over time.

The main results are th&buse prices are a significant driver on consumption
thuswe can reject the nullypothesis that house prices miat affect consumption

in all areas in Glo, except West of Osl@andin all areas inAkershus,except
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Baerum. This indicatesthat house prices in these areax ause househ
consumptionThis is much in line with the contents of the lesiby Case et al.

(2011) that there is a sigimwant reationship between housingvealth and
consumptionHouseholds allocate wealth to smooth consumption over time, thus
current consumption is a result of past changes in the house prices. We can draw
the conclusion that housemddld Nathemur r e |
Romerike, Southern Romerike and neighbourhoods in the East of Oslo are caused
by house price changes that appeared up to six months ago. In the opposite
direction, we could not reject the null hypothesis that consumption does not cause

house prices.

From the results, we can conclude that house prices in regions in Akershus and
neighbourhoods in East and West of Oslo respdatiifierenty to the variables
income and interest ratend to some extent net wealth. However, the areas
respondn generalsimilarly tothe variable such asinemploymentand GDP For

the variables income and interest rate, @an therefore reject thi® hypothesis

and conclude that there is a significant difference between how house prices are
affected in the Akersls regions and in East and West of O8lor the variables
unemployment and GDP, we cannot reject tBehypothesis that there is no
significant difference between how house prices are affected itn¢hakershus
regions and in East and West of OsMVe also make the conclusions that house
prices in Oslo and Akershus driveso u s e ltamdumhpian, thus we can reject

the 'O hypothesis and conclude thlabuse prices in Oslo and Akershus cause

consumption.

6.2 Suggestion for further research

We find it particularly interesting for future research to study how house prices in
Norway develops and investigate whether it possibly can be a housing market
bubble in the near future. The Norwegian housing market is in a distinctive
position and did only expemeea small depressioduring the last financial crisi
Today'shouseprices argapidincreasing and theouseprice level is higher than

for many yearsB u t h o u s & kewek dosnéreast edpid awell, andthe
American professoRobertShiller argies that Norway is approaching a housing
bubblein an interview with Aftenposten &h. 2012)By looking at earlier data on

house prices for Norway, it can be possible to make further estimates on how
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house prices will develop and if the increasimguseprice level should be a

warning for a forthcoming bubble.
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8. Appendix
Appendix 1: Heteroskedasticity Test: White
Alna
F-statistic 0.939035 Prob.F(20.49) 0.5449
Obs*R-squared 19.39562 Prob. Chi-Square (20) | 0.4963
Scaled explained SS | 26.44812 Prob. Chi-Square (20) | 0.1515
Bjerke
F-statistic 0.806590 Prob.F(20.49) 0.6938
Obs*R-squared 17.33755 Prob. Chi-Square (20) | 0.6310
Scaled explained SS | 23.43923 Prob.Chi-Square (20) | 0.2677
Grorud
F-statistic 0.768215 Prob.F(20.49) 0.7360
Obs*R-squared 16.70958 Prob. Chi-Square (20) | 0.6717
Scaled explained SS | 22.60573 Prob. Chi-Square (20) | 0.3086
Stovner
F-statistic 1.000991 Prob.F(20.49) 0.4779
Obs*R-squared 20.30413 Prob. Chi-Square (20) | 0.4391
Scaled explained SS | 24.82085 Prob. Chi-Square (20) | 0.2084
Frogner
F-statistic 0.546275 Prob.F(20.49) 0.9296
Obs*R-squared 12.76226 Prob. Chi-Square(20) | 0.8873
Scaled explained SS | 16.58711 Prob. Chi-Square(20) | 0.6796
Northern Aker
F-statistic 0.476897 Prob.F(20,49) 0.9636
Obs*R-squared 11.40553 Prob. Chi-Square (20) | 0.9350
Scaled explained SS | 15.42623 Prob. Chi-Square (20) | 0.7513
Ullern
F-statistic 1.453903 Prob.F(20.49) 0.1432
Obs*R-squared 26.06960 Prob. Chi-Square (20) | 0.1635
Scaled explained SS | 36.00007 Prob. Chi-Square (20) | 0.0554
Western Aker
F-statistic 2.182847 Prob.F(20.49) 0.0136
Obs*R-squared 32.98173 Prob. Chi-Square (20) | 0.0339
Scaled explained SS | 39.63473 Prob. Chi-Square (20) | 0.0056
Asker
F-statistic 1.313851 Prob.F(20.86) 0.1928
Obs*R-squared 25.04200 Prob. Chi-Square (20) | 0.1998
Scaled explained SS | 32.94354 Prob.Chi-Square (20) | 0.0542
Baerum
F-statistic 1.378380 Prob.F(20.86) 0.1559
Obs*R-squared 2597337 Prob. Chi-Square (20) | 0.1667
Scaled explained SS | 33.65845 Prob. Chi-Square (20) | 0.0585
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Follo
F-statistic 1.469589 Prob.F(20,86) 0.1139
Obs*R-squared 27.25429 Prob. Chi-Square (20) | 0.1283
Scaled explained SS | 36.20918 Prob. Chi-Square (20) | 0.0608

Northern Romerike

F-statistic 3.099663 Prob.F(20.86) 0.0001

Obs*R-squared 44 82150 Prob. Chi-Square (20) | 0.0012

Scaled explained SS | 50.60416 Prob. Chi-Square (20) | 0.0002

Southern Romerike

F-statistic 2.835254 Prob.F(20.86) 0.0004

Obs*R-squared 42.51736 Prob. Chi-Square (20) | 0.0024

Scaled explained SS | 47.48011 Prob. Chi-Square (20) | 0.0005

Appendix 2: Breusch-Godfrey Serial Correlation LM Test

Alna
F-statistic 1.523292 Prob.F(12,52) 0.1458
Obs*R-squared 18.20681 Prob. Chi-Square(12) | 0.1096
Bjerke
F-statistic 1.243024 Prob.F(12,52) 0.2806
Obs*R-squared 15.60368 Prob. Chi-Square(12) | 0.2101
Grorud
F-statistic 1.373479 Prob.F(12.,52) 0.2086
Obs*R-squared 16.84715 Prob. Chi-Square(12) | 0.1554
Stovner
F-statistic 1.578640 Prob.F(12,52) 0.1272
Obs*R-squared 18.69170 Prob. Chi-Square(12) | 0.0962
Frogner
F-statistic 1.262995 Prob.F(12.52) 0.2684
Obs*R-squared 15.79779 Prob. Chi-Square(12) | 0.2007
Northern Aker
F-statistic 1.767541 Prob.F(12,52) 0.0790
Obs*R-squared 20.28035 Prob. Chi-Square(12) | 0.0620
Ullern
F-statistic 0.823361 Prob.F(12.52) 0.6260
Obs*R-squared 11.17679 Prob.Chi-Square(12) | 0.5138
Western Aker
F-statistic 1.046213 Prob.F(12,52) 0.4230
Obs*R-squared 13.61359 Prob. Chi-Square(12) | 0.3261
Asker
F-statistic 0.585521 Prob.F(12.89) 0.8485
Obs*R-squared 7.829200 Prob. Chi-Square(12) | 0.7983
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Barum
F-statistic 1.204969 Prob.F(12.89) 0.2923
Obs*R-squared 14.95443 Prob.Chi-Square(12) | 0.2439
Follo
F-statistic 1.154236 Prob.F(12,89) 0.3284
Obs*R-squared 14.40959 Prob. Chi-Square(12) | 0.2753
Northern Romerike
F-statistic 0.657073 Prob.F(12.89) 0.7874
Obs*R-squared 8.708083 Prob. Chi-Square(12) | 0.7276
CrargSouthern Romerike
F-statistic 0.778874 Prob.F(12.89) 0.6705
Obs*R-squared 10.16889 Prob.Chi-Square(12) | 0.6011

Appendix 3: Test for Normality
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Stovner Series: Residuals
14 — Sample 2005803 2010012
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4
Series: Residuals
. Western Sample Z008M02 Z010M12
04 ] Observations 70
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=4 Northern _

Series: Residuals

Observations 107

Sample 2002M01 2010M12

N Romerike w
- o Mean 2.85e-18
| N Median -0.002311
g Maximum 0.062856
. ] Minimum -0.058788
=7 Std. Dev. 0.020679
Skewness 0220376
4 T Kurtosis 3.534280
2 Jarque-Bera 2138745
|—| H |—| |—| Probability 0.343224
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008 004 0.02 0.00 0.02 00e 0 06
12
Series: Residuals
Southern Sample 2002M01 2010012
ik . Observations 107
Romerike

Mean -973e-19
Median -0.001882
Maximum 0.047162
Minimum -0.043545
Std. Dev. 0.017334
Skewness 0.431572
Kurtosis 3.506688

Jarque-Bera 4 466141
Probability 0.107199

EI|||||||| T L

0.0376 00250 0.0125 00000 0.0125

0.0250 0.0375

Appendix 4: OLS regression with Alna asdependent variable

Dependent variable: Percentage change in real house prices in Alna

Method: Least Squares

Sample (adjusted): 2006M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.
C 0.005036 | 0.003438 | 1464816 | 01478
% change in real income in Alna 18974875 | 0473440 [ 4127735 | 0.0001
%2 change in real net wealthin Alna | 0.353540 [ 0.285948 [ 1.236378 | 0.2208
%% change in unemployment in Alna | -0.001776 | 0.031402 | -0.056568 | 0.9551
% change in real GDP -0.313716 | 0109816 | -2.856746 | 0.0058
Realinterest rate -0.004870 [ 0001372 | -2.621646 | 0.0006
R-squared 0.455065 | Adjusted R-squared | 0.412482
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Appendix 5: OLS regression with Bjerke as dependent variable

Dependent variable: Percentage change in real house prices in Bjerke

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.

C 0.005460 | 0003355 | 1627742 | 01085
% change in real income in Bjerke 1.841130 | 0441579 | 4169427 | 0.0001
% change in real net wealth in Bjerke | 0233714 | 0248404 | 0937093 | 03522
% change in unemployment in Bjerke | 0.014283 | 0.030125 | 0474126 | 0.6370
% change in real GDP -0.278923 | 0108042 | -2.581603 | 0.0121
Real interestrate -0.004696 | 0.001344 | -3.493778 | 0.0009
R-squared 0451038 | Adjusted R-squared | 0403151

Appendix 6: OLS regression with Grorud as dependent variable

Dependent variable: Percentage change in real house prices in Grorud

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.

C 0.005915 [ 0.004049 | 1460788 [ 0.1490
% change in real income in Grorud 1.894241 | 0532002 | 3560589 | 0.0007
% change in real net wealthin Grorud | 0222067 | 0346484 | 0640916 | 0.5234
% change in unemployment in Grorud | 0.016304 | 0031323 | 0520488 | 0.6045
% change in real GDP -0.284248 [ 0123089 | -2.390529 ( 0.0198
Realinterestrate -0.004847 [ 0.001524 | -3.181396 | 0.0023
R-squared 0403339 | Adjusted R-squared | 0.356779
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Appendix 7: OLS regression with Stovneras dependent variable

Dependent variable: Percentage change in real house prices in Stovner

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | 5td. Error | t-Statistic | Prob.
C 0.001189 [ 0.004413 | 0.269398 | 0.7885
% change in real income in Stovner 1436370 | 0.562793 | 2552219 [ 0.0131
% change in real net wealth in Stovner | 0.744545 0.401597 | 1.853960 | 0.0684
% change in unemployment in Stovner | -0.000893 | 0.037235 | -0.023983 | 0.9809
% change in real GDP -0.323124 [ 0125812 | -2.568317 | 0.0126
Real interest rate -0.003813 [ 0.001537 | -2.480658 | 0.0158
R-squared 0.400222 | Adjusted R-squared | 0.353364

Appendix 8: OLS regression with Frogner as dependent variable

Dependentvariable: Percentage change in real house prices in Frogner

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.
C -0.000455 | 0.002487 | -0.182260 | 0.8560
% change in real income in Frogner -0.094002 | 0115788 | -0.811847 | 0.4199
% change in real net wealth in Frogner | 0628162 | 0173858 | 3612073 | 0.0006
% change in unemployment in Frogner | 0.012546 | 0.021574 | 0581558 | 0.5G629
% change in real GDP -0.098326 | 0.093252 | -1.054411| 0.2957
Real interestrate -0.001586 | 0.000880 | -1.618352 | 0.1105
R-squared 0.215042 | Adjusted R-squared | 0153717
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Appendix 9: OLS regression with Northern Aker as dependent

variable

Dependent variable: Percentage change in real house prices in Northern Aker

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.

C -0.001715 | 0.003322 | -0516284 | 0.6074
% change in real income in Northern Aker 0705531 | 0318643 2214178 | 0.0304
% change in real net wealthin Morthern Aker | 0664308 | 0222477 | 2985962 | 0.0040
% change in unemployment in Northern Aker | -0.011760 | 0.018032 | -0.652145 | 0.5166

% change in real GDP -0.168003 | 0.094670 | -1.774626 ( 0.0807
Realinterestrate -0.001060 | 0.001215 | -0.872157 | 0.3864
R-squared 0326784 | Adjusted R-squared | 0274188

Appendix 10: OLS regression with Ullern as dependent variable

Dependent variable: Percentage change in real house prices in Ullern

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

Variable Coefficient Std. Error t-Statistic | Prob.

C 0.005788 0.002366 2445934 | 0.0172

% change in real income in Ullern 0.480563 0.152416 3.218577 | 0.0020
% change in real net wealth in Ullern 0.635800 0124690 5.099046 | 0.0000

% change in unemployment in Ullern 0.006818 0.020384 0.3393859 | 0.7354
% change in real GDP -0.151562 0.092146 -1.644808 | 0.1049
Realinterestrate -0.005003 0.001182 -4.232822 | 0.0001
R-squared 0.3626489 Adjusted R-squared 0.312856
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Appendix 11: OLS regression with Western Aker as dependent

variable

Dependent variable: Percentage change in real house prices in Western Aker

Method: Least Squares

Sample (adjusted): 2005M03 2010M12

Included observations: 70 after adjustments

HAC standard errors & covariance (Bartlett Kernel, Newey-West fixed bandwidth = 4,0000)

Variable Coefficient Std. Error t-Statistic | Prob.

C -0.002263 0.001917 -1.80340 | 02422
% change in real income in Western Aker | 0211505 0.072610 2912878 | 0.0049
% change in real net wealth in Western 1222033 0.203404 6.007905 | 0.0000
Aker

% change in unemployment in Western -0.015010 0.017205 -0.872420 | 0.3862
Aker

% change in real GDP -0.069301 0.075101 -0.922760 | 0.3596
Realinterestrate -0.001770 0000660 -2 G79727 | 0.0094
R-squared 0487027 Adjusted R-squared 0446951

Appendix 12: OLS regression with Asker as dependent variable

Dependent variable: Percentage change in real house prices in Asker

Method: Least Squares

Sample (adjusted): 2002M01 2010M12

Included observations: 107 after adjustments

Variable Coefficient | Std. Eror | t-Statistic | Prob.

C -0.000628 | 0.003846 | -0.163389 | 0.8705
% change in real income in Asker 0174578 | 0.263889 | 0.661558 | 0.5098
% change in real net wealth in Asker | 1.065403 | 0.339797 | 3135412 | 0.0022
% change in unemployment in Asker | 0.004856 | 0.017459 | 0.278144 | 0.7815
% change in real GDP -0.236900 | 0116732 | -2.029444 | 0.0450
Real interest rate -0.000538 | 0.001177 | -0.456834 | 0.6488
R-squared 0.151381 | Adjusted R-squared | 0.109370
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Appendix 13: OLS regression with Baerum as dependent variable

Dependent variable: Percentage change in real house prices in Barum

Method: Least Squares

Sample (adjusted): 2002M01 2010M12

Included observations: 107 after adjustments

Variable Coefficient | Std. Error | t-Statistic | Prob.

C -0.000543 | 0.002846 | -0.190698 | 0.8491
% change in real income in Ba&rum 0167807 | 0.268349 | 0625329 | 0.5332
% change in real net wealth in Beerum | 1.099544 [ 0253358 | 4339891 | 0.0000
% change in unemployment in Barum | 0.018248 0.017449 [ 1.045738 | 0.2982
% change in real GDP 0164327 | 0.093021 | -1.766545 | 0.0803
Real interest rate 0.001102 | 0.000923 | -1.193806 | 0.2354
R-squared 0.277605 | Adjusted R-squared | 0.241843

Appendix 14: OLS regression with Follo as dependent variable

Dependent variable: Percentage change in real house prices in Follo

Method: Least Squares

Sample (adjusted): 2002M01 2010M12

Included observations: 107 after adjustments

Variable Coefficient | Std. Eror | t-Statistic | Prob.

C 0.001727 | 0.003627 | 0.476039 | 0.6351
% change in real income in Follo 0472824 | 0442543 | 1.068427 | 0.2879
% change in real net wealth in Follo | 0.757000 0387246 | 1.954831 | 0.0534
% change in unemployment in Follo | 0.052977 | 0.025274 | 2.096086 | 0.0386
% change in real GDP -0.305742 | 0117948 | -2.592174 | 0.0110
Real interest rate -0.000517 | 0.001170 | -0.442052 | 0.6594
R-squared 0211413 | Adjusted R-squared | 0.172374
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Appendix 15: OLS regression with Northern Romerike as dependent

variable

Dependent variable: Percentage change in real house prices in Northern Romerike
Method: Least Squares

Sample (adjusted): 2002M01 2010M12

Included observations: 107 after adjustments

HAC standard errors & covariance (Bartlett Kernel, Newey-West fixed bandwidth = 5.0000)

Variable Coefficient Std. Error t-Statistic | Prob.
C 0.004372 0.003755 1164207 | 02471
% change in real income in Northern 0832157 0.609114 1.366176 | 01748
Romerike

% change in real net wealth in Northern 0731836 0471396 1.552487 | 01237
Romerike

% change in unemployment in Northern 0.034307 0.022937 1485714 | 01378
Romerike

% change in real GDP -0.265106 0.144993 -1.828402 | 0.0704
Realinterestrate -0.002862 0.001007 -2.842492 | 0.0054
R-squared 02125132 Adjusted R-squared 0173528

Appendix 16: OLS regression with Southern Romerike as dependent

variable

Dependentvariable: Percentage change in real house prices in Southern Romerike
Method: Least Squares

Sample (adjusted): 2002M01 2010M12

Included observations: 107 after adjustments

HAC standard errors & covariance (Bartlett Kernel, Newey-Westfixed bandwidth = 5.0000)

Variable Coefficient Std. Error t-Statistic | Prob.
C 4 31E-07 0.004382 9.83E-05 | 0.9999
% change in real income in Southern 0.200065 0556436 0.359547 | 071484
Romerike

% change in real net wealthin Southern 1116914 0480970 2322210 | 00222
Romerike

% change in unemployment in Southern 0.069552 0.033411 2081723 | 0.0398
Romerike

% change in real GDP -0 179621 0.0894977 -1.996293 | 0.0486
Realinterestrate -0.000845 0.001083 -0.872219 | 0.3852
R-squared 0.254688 Adjusted R-squared 0217791
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Appendix 17: Results from Crossvalidation test

Income Net Wealth | Unemployment | GDP Interest
Rate

Alna Equal Mot Equal/ | Equal Equal Equal
Equal

Bjerke Equal Mot Equal/ | Equal Equal Equal
Equal

Grorud Equal Mot Equal/ | Equal Mot Equal Equal
Equal

Stovner Equal Mot Equal/ | Equal Equal Equal
Equal

Frogner Mot Equal Equal Equal Equal Mot Equal

Northern Equal Mot Equal/ | Equal Equal Equal

Aker Equal

Ullern Equal Equal Equal Equal Equal

Western Equal Equal Equal Equal Mot Equal

Aker

Asker Equal Equal / Equal Equal Equal
Mot Equal

Bazrum Equal Equal Equal Equal Mot Equal

Follo Equal Equal Equal/ Equal Equal

Mot Equal

Northern Equal Mot Equal/ | Equal Equal/ Equal

Romerike Equal Mot Equal

Southern Equal Mot Equal!/ | Equal Equal / Equal

Romerike Equal Mot Equal

fiEqud o indicates that the results in the two gubups givahe sameaesultsas the results in the
full model Ndt Equab indicates that the reswdare differentfrom the full model in both of the
two subgroupsNot Equal/Equal or Equal/Not Equaldicates he resultsn the first subgroup

compared to the full model and the results in the second subgroup compared to the full model

Appendix 18: Results from the slope coefficients test

Alna Bjerke A Alna T-stat Conclusion
Bjerke

Income 1.974875 1.841130 0.133745 0.205422 Cannot reject
(0.478440) (0.441579) (0.651074)

Net Wealth 0.353540 0.233714 0.119826 0.315804 Cannot reject
(0.285948) (0.249404) (0.379432)

Unemployment | -0.001776 0.014283 0.016059 0.369041 Cannot reject
(0.031402) (0.030125) (0.369041)

GDP -0.313716 -0.278923 -0.034793 0.225849 Cannot reject
(0.109816) (0.108042) (0.154054)

Interest Rate -0.004970 -0.004696 -0.000274 0.142663 Cannot reject
(0.001372) (0.001344) (0.001921)
Alna Grorud A Alna T-stat Conclusion

Grorud

Income 1.974875 1.894241 0.080634 0.112697 Cannot reject
(0.478440) (0.532002) (0.715494)

Net Wealth 0.353540 0.222067 0.131473 0.292656 Cannot reject
(0.285948) (0.346484) (0.449241)

Unemployment | -0.001776 0.016304 -0.01808 0.407636 Cannot reject
(0.031402) (0.031323) (0.044353)

GDP -0.313716 -0.294248 -0.019468 0.118019 Cannot reject
(0.109816) (0.123089) (0.164956)

Interest Rate -0.004970 -0.004847 -0.000123 0.059982 Cannot reject
(0.001372) (0.001524) (0.002051)
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Alna Stovner A Alna T-stat Conclusion
Stovner
Income 1.974875 1.436370 0.538505 0.729015 Cannot reject
(0.478440) (0.562793) (0.738675)
Net Wealth 0.353540 0.744545 -0.391005 0.793118 Cannot reject
(0.285948) (0.401597) (0.492997)
Unemployment | -0.001776 -0.000893 -0.000883 0.018128 Cannot reject
(0.031402) (0.037235) (0.048709)
GDP -0.313716 -0.323124 0.009408 0.056336 Cannot reject
(0.109816) (0.125812) (0.166998)
Interest Rate -0.004970 -0.003813 -0.001157 0.561574 Cannot reject
(0.001372) (0.001537) (0.002060)
Alna Frogner A Alna T-stat Conclusion
Frogner
Income 1.974875 -0.094002 2.068877 4.202885 Reject
(0.478440) (0.115788) (0.492252)
Net Wealth 0.353540 0.628162 -0.274622 0.820616 Cannot reject
(0.285948) (0.173858) (0.334653)
Unemployment | -0.001776 0.012546 -0.014322 0.375917 Cannot reject
(0.031402) (0.021574) (0.038099)
GDP -0.313716 -0.098326 -0.21539 1.495061 Cannot reject
(0.109816) (0.093252) (0.144068)
Interest Rate -0.004970 -0.001586 -0.003384 2.007051 Reject
(0.001372) (0.000980) (0.0016886)
Alna Northern Aker A Alna T-stat Conclusion
Northern Aker
Income 1.974875 0.705531 1.269344 2.208179 Reject
(0.478440) (0.318643) (0.574838)
Net Wealth 0.353540 0.664308 -0.310768 0.857761 Cannot reject
(0.285948) (0.222477) (0.362301)
Unemployment | -0.001776 -0.011760 0.009984 0.275717 Cannot reject
(0.031402) (0.018032) (0.036211)
GDP -0.313716 -0.168003 -0.145713 1.004990 Cannot reject
(0.109816) (0.094670 (0.144990)
Interest Rate -0.004970 -0.001060 -0.00391 2133522 Reject
(0.001372) (0.001215) (0.001833)
Alna Ullern A Alna T-stat Conclusion
Ullern
Income 1.974875 0.490563 1.484312 2.956026 Reject
(0.478440) (0.152416) (0.502131)
Net Wealth 0.353540 0.635800 -0.28226 0.904820 Cannot reject
(0.285948) (0.124690) (0.311952)
Unemployment | -0.001776 0.006918 -0.008694 0.232225 Cannot reject
(0.031402) (0.020384) (0.037438)
GDP -0.313716 -0.151562 -0.162154 1.131142 Cannot reject
(0.1098186) (0.092146) (0.143354)
Interest Rate -0.004970 -0.005003 0.000033 0.018223 Cannot reject
(0.001372) (0.001182) (0.001811)
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