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Abstract

This paper presents an analysis of two different policy-induced shocks to the Swedish housing
market. An abolishment of the interest deduction and a reintroduced property tax. The paper
closely follows the methodology presented by Bergman and Serensen (2016). This is a model
that can be used to analyze the behavior of the estimated fundamental house prices and is
suitable for various policy simulations. The sample period is between the first quarter of 1986
to last quarter of 2018. The main finding of this paper shows that the estimated fundamental
house prices have increased sharply since the mid-1990s. Furthermore, some evidence states
that the abolishment of the interest deduction will have a more substantial effect than the

reintroduced property tax on the forecasted fundamental house prices.
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1 Introduction

Understanding the factors behind economic downturns have been researched by many
macroeconomists over the years. Studies show that 8/10 of the past financial crises have been
correlated with the housing market (Mian & Sufi, 2010). Therefore is it in vast importance to
be able to detect if there are any dangerous developments in the housing market. Hanson,
Kashyap and Stein (2011) state that many argues that the regulatory framework before the Great
Financial Crisis was insufficient. Furthermore, after the crisis, both policymakers and
academics have highlighted the need of macroprudential measures to safeguard the financial
system as a whole. For example, Borio (2014) claimed that macroprudential measures are
essential for the financial stability. However, there is still room for improvements in the

macroprudential framework available.

In Sweden, the house prices have increased to historically high levels, and the real prices of
dwellings have tripled since the mid-1990s. The Swedish Riksbank points out that rising real
wages, lower taxes, and falling interest rates have together increased the households’ disposable
incomes (Swedish Riksbank, 2018a). Englund (2011) also states that most of the rapid increase
of Swedish house prices can be explained by fallen real interest rates and a reduction of Swedish
housing taxation. These variables are linked to the so-called user cost of housing, which has
fallen in Sweden since the mid-1990s. In a situation where the housing prices are rapidly
increasing, policymakers might want to intervene before the development reaches dangerous
proportions and becomes a severe macroeconomic risk. Usually, these kinds of policy
interventions work via the user cost of housing (Bergman & Serensen, 2016). Additionally,
Davis, Fic and Karim (2011) states that macroprudential policies are more effective rather than
monetary policies when countering aggressive developments related to household debt and

house prices.

Several macroeconomic prudential measures have been applied so far, such as amortizing
requirements and mortgage caps. However, there has been a discussion concerning applying

further macroeconomic prudential measures (IMF, 2019).



The purpose of this paper is to investigate two possible cases of macroprudential measures
concerning the demand side of the Swedish housing market. The first one is a reintroduced
property tax in Sweden. The abolishment of the property tax in 2008 has been debated among
economists over the years, which makes it interesting to analyze. The other policy intervention
that is going to be tested is the removal of the deductibility of mortgage interest payments,
which also has been debated recently. To be able to analyze these policy interventions, this
paper closely follows the methodology developed by Bergman and Serensen (2016). The main
findings show that the fundamental house prices in Sweden have rapidly increased since the
mid-1990s. Additionally, the analysis of the two policy interventions provides some evidence
that the removal of the deductibility of mortgage interest payments will have the most

significant impact on the fundamental house prices.

The outline of the paper is the following: the second section presents a background of the
housing market in Sweden. This part also includes the development of the two policy reforms
that are going to be analyzed, the property tax and the deductibility of mortgage interest
payments. In the third section, empirical and theoretical approaches concerning the housing
market are presented. Furthermore, in this section, the methodology of this paper is presented.
In section four, the data collected to this study is presented. The theoretical model is
parameterized with data in section five. Furthermore, this section also includes the analysis of
the two policy interventions. In part six, the result is discussed, and in the last section, the main

findings are summarized, and some suggestions on further studies are presented.



2 Background

2.1 The Swedish housing market from the 1980s

Figure 1. Real house prices index (1986Q1=100)
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At the beginning of the 1990s, Sweden suffered a severe financial crisis and house prices fell,
which can be observed in figure 1. Moreover, loan default rates increased, and the financial
sector was distressed. At the same time, the unemployment rates increased, and the GDP
decreased. Furthermore, several property companies went bankrupt, which resulted in a
banking crisis in Sweden. One explanatory factor behind the recession was the deregulations
on the Swedish credit market that started in the 1980s. Other factors were the increasing
indebtedness and the Swedish tax reform that made households more sensitive to changes in

interest rates (Swedish Riksbank, 2019; Debelle, 2004).



The deregulation on the Swedish credit market occurred at the same time as other credit markets
in Northern Europe were deregulated. This led to increased lending, which had an effect on
Swedish house prices (Turner, 1997). The reason behind the tax reform in Sweden was that the
old system was inefficient and led to tax evasion (Calmfors, 2014). Two policies within the tax
reform was a new property tax, and the interest deduction was changed. The property tax which
had been a progressive property tax which was linked to the income taxation was abolished.
The new property tax was determined by the assessed value, which was 75 percent of the market
value of the property. The market value was determined by the property- and its yard size,
quality, and where it was located (Swedish Tax Agency, 2007). The interest deduction was
reformed as well. It was first introduced to make it easier for individuals to take on bigger loans
and not being afraid to invest in a home and influence more individuals to become householders.
It was a percentage of the interest one pays on their loan and was able to deduct from the income
tax return. The interest deduction was first restricted to 50 percent in 1985 and was then reduced

to 30 percent in the tax reform in 1990 (Swedish Tax Agency, 2015).

Furthermore, the Swedish currency was impacted by several waves of speculations, which led
to increases in the marginal rate. In a final attempt to stop the outflow of currency, the marginal
rate was raised to a historical 500 percent in September 1992. However, in November of the
same year, the policy regime was abolished, and the SEK was allowed to float (Swedish
Riksbank, 2019; Debelle, 2004). With a combination of the increasing marginal rate and the tax
reform, especially the reduced interest deduction, this lead to increased floating mortgage rates
to levels around 24 percent in 1992. Therefore, the change of the interest deduction should be

seen as an underlying factor to the burst of the boom (Sandberg, 2005).

Since the 1990s, several changes have been made on the property tax rates and can be observed
in Appendix A (Henrekson & Stenkulla, 2015; Swedish Tax Agency, 2007). In 2008 the
property cap tax was introduced which replaced the old property tax. The property cap tax is
determined by a fixed maximum amount which is bound to an index. In other words, properties
which have a low assessed value pays a lower tax in comparison to those with a high assessed
value. The property cap tax has changed over the years since it was introduced. Today is it 0.75
percent of the assessed value of the property, but the tax has a maximum amount, which is 8049
Swedish kronor (Englund, 2001; Swedish Tax Agency, 2018). Moreover, the interest deduction

has been on the same level since the tax reform in the 1990s (Swedish Tax Agency, 2015).



As stated in the introduction, the Swedish house prices boom started in the mid-1990s, and the
length and magnitude have not been seen before in recent history (Swedish Riksbank, 2018a;

Englund, 2011). This development with rising house prices can also be observed in figure 1.

Several have pointed out the development of the Swedish housing market as a potential
macroeconomic risk, e.g., the Financial Supervisory Authority of Sweden (2018), the Swedish
Riksbank (2018a) and the International Monetary Fund (IMF) (2019). The high level of
household debt is one factor that the Financial Supervisory Authority of Sweden is concerned
about. The high level of the debt-to-income ratio has several explanatory factors, and many are
linked to the housing market. One reason is that the share of owner-occupied housing has
increased in Sweden. Another factor is that taxes on housing services have declined and that
the interest rates have been trending downwards since 1993. The rapid increase in house prices
has also fueled the household debt-to-income ratio since the prices have increased more than
disposable incomes (Financial Supervisory Authority of Sweden, 2018). The Swedish Riksbank
also points out the Swedish household debt as the most severe risk on the financial stability and
the rising house prices are pointed out as an explanatory factor on the increasing household debt

(Swedish Riksbank, 2018a).

Due to the higher level of household debt, the Financial Supervisory Authority of Sweden has
introduced several macroprudential policies that aim to reduce the risks on Swedish households
and banks. In 2010 a mortgage cap was imposed, and in 2014 the Financial Supervisory
Authority of Sweden introduced capital requirements on Swedish banks. In 2016 the Financial
Supervisory Authority of Sweden introduced amortization requirements on loans, and in 2018
did they presented an even more stringent amortization requirement. The requirements do, e.g.,
mean that if an individual with a debt-to-income level higher than 450 percent and a loan-to-
value of 70 percent or higher has to amortize 3 percent of the loan yearly. This action has
resulted in a slight decrease in the house prices as well in the aggregate household debt

(Financial Supervisory Authority of Sweden, 2019).

In 2017 Sweden experienced a fall in the house prices, and the decrease was most extensive in
the major cities. This has increased the uncertainty on the Swedish housing market, and there
are some indications that housing investments are going to decrease in the short run. The

Swedish Riksbank states that the recent price drop reveals faults in the financing model that has



been common when housing investors' build new houses in Sweden. The major problem,
according to the Swedish Riksbank, is that households take a large share of the risk associated
with the investments. The reason is that it is common to require that the house should be sold
before the production start. This has resulted in a lower risk for the investors and the banks.
However, it has increased the risk for households. In the long-run, it is expected that other
financing models become more common where the risks are more evenly shared so more houses

can be produced (Swedish Riksbank, 2018a).

To be able to observe the risk on the housing market, the Financial Supervisory Authority of
Sweden performs stress tests on the Swedish household economy continuously. The stress test
investigates how the Swedish households’ react to increases in unemployment rates, interest
rates, and declines in house prices. In the early 0of2019, the Financial Supervisory Authority of
Sweden found that a decrease in the house prices in combination with higher interest rates
would have a marginal effect on the Swedish households’ economy. Only 2.7 percent of the
Swedish households would experience a deficit in their monthly budget and obtain a higher
debt than assets if the house prices would drop 40 percent, and the interest rates would increase
5 percent. The Financial Supervisory Authority of Sweden stress tests show that the resilience
of Swedish households has increased since 2013 and especially after 2015. The Financial
Supervisory Authority of Sweden also states that resilience among Swedish households had
improved in 2018. However, household consumption is still expected to decrease if their
economic situation worsens. Particularly among those households that have a high debt relative
to their income or the value of their house. This can affect the economic development negatively
depending on the magnitude of the decrease in households’ consumption (Financial
Supervisory Authority of Sweden, 2019). Furthermore, the Swedish Riksbank states in their
financial stability report from 2018 that if the uncertainty on the Swedish housing market or if

N housing investor is a firm that invests in land or existing buildings for housing projects. However, the

construction work is outsourced to a construction firm.



the house prices decrease further can result in problems for several households and housing
investors which can cause macroeconomic consequences. This chain of events is a potential

threat against the financial stability (Swedish Riksbank, 2018a).

2.2 Policy reforms

To preserve the financial stability, several policy interventions have been applied as mentioned
before, such as amortization requirements, capital requirements, and mortgage caps. Further
policy interventions have been proposed. Potential reforms concerning the interest deduction
and the current property cap tax have been widely debated in the Swedish parliament. A vast
majority of the Swedish parliament is against an abolishment of the interest deduction, but six
out of eight parties are in favor of a gradual decrease. Moreover, there is also a vast majority in

the Swedish parliament against changing the current property cap tax (Bratt, 2018).

Several within the non-political Swedish authorities are positive to a gradual decrease of the
interest deduction. Both the Swedish Riksbank’s governor, Stefan Ingves, and the director
general of the Financial Supervisory Authority of Sweden, Erik Thedéen, are in favor of a
gradual decrease. Ingves also discusses the importance of being aware of Swedish households’
debt ratio and suggests that the gradual decrease of the interest deduction could be a possible

solution (Mdlne, 2018; Rex, 2018).

Furthermore, both the Swedish Riksbank and the Financial Supervisory Authority of Sweden
are also positive for a change in the tax system regarding a reintroduced property tax. They both
raise the struggle thought politically to reintroduce a property tax because taxes overall are not

popular among the population (Swedish Riksbank, 2018b; Rex, 2018).

Additionally, Ingves has also stated that the problems linked to the Swedish housing market
have occurred over many years, and the situation is unsustainable. Moreover, Ingves claims
that the system today creates insiders and outsider dilemma on the Swedish housing market.
Those individuals that have an owner-occupied house have several benefits and can earn money

on their homeownership. In contrast to those individuals that are outside the owner-occupied



house market. This has led to skewness in the system. The macroeconomic reforms? that has
been introduced by the Financial Supervisory Authority of Sweden has helped, yet Ingves

claims that more structural reforms are needed (Ingves, 2019).

The First Deputy Governor of the Swedish Riksbank Kerstin af Jochnick also states that the
policy reforms that were introduced by the Financial Supervisory Authority of Sweden have
made Swedish households more robust. However, af Jochnick claims that more has to be done.
Af Jochnick points out that there needs to be reforms in the Swedish construction sector and
the tax system. The reforms should aim for a better variation of housing in Sweden, and the

deductibility of mortgage interest payments should be reviewed (af Jochnick, 2019).

The IMF has also suggested that Sweden needs several structural reforms to tackle the
dysfunctional housing market. Rent controls, construction regulations, and tax policies are areas
where there need to be improvements according to the IMF. Furthermore, it is suggested that
the property cap tax should be higher, and the mortgage interest deductibility should be phased
out to incentivize efficient property allocation (IMF, 2019).

Another organization that points out that structural changes are needed in Sweden to restore
access to affordable housing for all is the Organization for Economic Co-operation and
Development (OECD). With generous deductibility of mortgage interest with low property
taxes (cap tax) has made homeownership more favorable over renting. A way to make it more
neutral between homeownership and renting is to phase out the deductibility of mortgage
interest. Alternative policy intervention is to increase the property tax (cap tax) and continue
with the deductibility of mortgage interest, which can have some distributional advantages,

especially for younger households. OECD also points out reforms in the construction sector and

2 j.e. amortization requirements, loan-to-value ceiling and capital requirements for Swedish banks,



the rental regulations as other potential measures that can have positive effects on the Swedish

housing market (OECD, 2019).

The abolishment of the interest deduction and a reintroduced property tax have been widely
debated among economists. Hansson (2014) states that the abolishment of the property tax led
to a skewness of investments and consumption behavior since it made housing investments
more profitable compared to other investments. Furthermore, Hansson (2014) also claims that
one advantage with the property tax is that it is an inelastic tax. In contrast to taxes on capital
gains that are more elastic and can cause more changes in behavior among individuals, e.g.,

that investments of capital income are moved abroad if a capital tax increases.

Another economist who is in line with Hansson is Calmfors, which in 2014 argues that the
abolishment of the property tax has made investments and consumption on owner-occupied
housing more profitable over other investments and consumption. According to Calmfors will
a property tax make the tax system more neutral and not encourage housing investments over
other investments and vice versa with consumption. Calmfors also suggest that a combination
with a reintroduced property tax and a lower capital gain tax rate could increase the movement
on the housing market. Both Hansson (2014) and Calmfors (2014) brings up the legitimacy
problems that were associated with the old property tax. One explanatory factor behind the
legitimacy problems was that the tax caused some liquidity problems for some households.
Calmfors (2015) also argue that an abolishment of the interest deduction could be a solution to
the problem with rising house prices. However, Calmfors (2015) believes that the property tax
is a preferred solution to the problem. That something is needed to be done to deal with the
problem associated with the Swedish housing market has been clarified in this section. The

effects of the two different policy interventions will be examined in the next sections of the

paper.



3 Models concerning the housing market

3.1 Empirical and theoretical approaches

There is a rich literature on the housing market where both empirical and theoretical approaches
have been used. One empirical paper by Agnello and Schuknecht (2011) investigates the real
estate price boom and busts in industrial countries. The paper uses a methodology that initially
was presented by Harding and Pagan (2002), i.e., to look at first differences on de-trending
annual logged real house prices series and detect troughs and peaks. Others have also
investigated the autocorrelation in the first difference of house prices, e.g., Glaeser and Gyourko
(2007) and Englund and Ioannides (1997). Both of these papers found that there is a positive
autocorrelation in the first difference of house prices, which indicates that house prices are
predictable in the short-run to some degree. Furthermore, Allen and Rogoft (2011) state that
the positive autocorrelation can cause persistence in housing bubbles. However, the paper also

concludes that more research is needed to detect the factors behind the autocorrelation.

When investigating the housing market from a more theoretical approach, it is common to look
at the fundamental house prices and the user cost of housing. Turk (2015) examines the
interaction between household debt and housing prices in Sweden using a three-equation model.
Furthermore, Turk (2015) concludes that housing prices and household debt are estimated
above their long-run equilibrium levels. The paper also states that a gradual phasing out of
mortgage interest deductibility is going to have a significant effect on housing prices and
household debt. Englund (2011) concludes that decreasing user costs in Sweden has driven
down the rent-to-price ratio and also that rental apartment rents have lagged behind the value
of owner-occupied housing services. Claussen (2013) investigates Swedish house prices with a
one equation error correction model. The findings are that fundamental factors can explain most
of the rapid increase in Swedish house prices and that Swedish house prices were at the
fundamental level in 2011. As much as 95 percent of the increase in the fundamental house
price since 1996 can be explained by rising real disposable income, household real financial

wealth and the fall in the real mortgage rate.

10



Hott and Monnin (2008) present a model for estimating fundamental house prices, which is
based on the methodology developed by Campbell and Shiller (1988). The paper by Hott and
Monnin (2008) find some evidence that house prices for the UK, Switzerland, Japan,
Netherlands, and the USA deviate for long periods from their fundamental values. Furthermore,
Hott and Monnin (2008) state that in the long run, there is some evidence that actual house
prices tend to return to their fundamental price level. Bergman and Serensen (2016) present a
fundamental house price model, which is similar to the methodology used by Hott and Monnin
(2008). The model can be used to analyze possible simulations of policy-induced shocks to the
housing market. Bergman and Serensen (2016) investigate the Danish housing market with
quarterly data from 1974 to 2015 and the Swedish housing market with quarterly data from
1986 to 2015. Evidence presented shows that the actual prices converge on fundamental prices.
Furthermore, Bergman and Serensen (2016) simulate the removal of the deductibility of
mortgage interest payments in Sweden. The simulation shows the development of the

fundamental house prices, and it is expected to be 6 percent lower in 2018 compared to 2015.

3.2 The fundamental house price model by Bergman and
Serensen

The purpose of this paper is to analyze two different policy-induced shocks. At first, the
removal of the deductibility of mortgage interest payments is analyzed. Moreover, the second
policy-induced shock is a reintroduced property tax. Since this paper aims to investigate what
effect policy interventions have on fundamental house prices, a theoretical model is used that
we parameterize with real data. A methodology suitable to this is the one presented in Bergman
and Serensen (2016). The section below describes the model from Bergman and Serensen

(2016), where the full derivation can be found.

11



P =real price of a unit of owner-occupied housing,
R"=imputed rent on a unit of owner-occupied housing,

R = real rent on a unit of rental housing,

Y = aggregate real disposable household income,

H = aggregate real housing stock,

i = nominal mortgage interest rate,

1 = expected rate of consumer price inflation,

t¢ = interest deduction rate,

T = effective property tax rate,

1) = user cost premium for risk and credit constraints (constant),
6 =rate of depreciation of the real housing stock (constant),
E.[X,.i] = expectation held at time t regarding the value of variable X at time t + i
&y = long-run income elasticity of housing demand

&r = long-run price elasticity of housing demand

3.2.1 The theoretical model

The imputed rent on a unit of owner-occupied housing is the marginal rate of substitution
between housing service and all other goods. In other words, it is the amount the consumer is
willing to pay for the housing service. The user cost in Bergman and Serensens model includes
the nominal mortgage interest rate, the interest deduction rate, the expected consumer price
inflation rate, the effective property tax rate, the depreciation rate of real housing stock and the

user cost premium for risk and credit constraints. The user cost can be observed in equation (1).

ytzit(l—ri)—nt+rt+6+n 6)
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Assuming that agents are rational, the fundamental house price is the discounted expected future
imputed rents, which is defined in equation (2). One can see that the period-by-period discount

rate is equal to the user cost.

.
t t =0
t H}:o(1+yt+]')

(2)
Bergman and Serensen (2016) present two approaches to estimating the expected future
imputed rents, which is the same approach that is presented in Hott and Monnin (2008). First,
a rent model is presented which assumes that the imputed rent is a fraction of the cost of rental
housing. This paper is going to focus on the second model presented, which is called the supply-
and-demand model (SD). In this model, it is assumed that the imputed rents are adjusting after
the supply and demand for housing services. In a housing market equilibrium, the demand is
equal to the supply, which is defined as the aggregate housing stock. This yields the following

expression for the imputed rents.
RH = Bl/eRthy/eR Ht_l/gR (3)

Where B is a constant, €y and €, are elasticities, Y is the disposable income, and H is the
aggregate housing stock. Equation (2) and (3) can be used when calculating the fundamental
house price. Bergman and Serensen (2016) introduce the variable price-to-imputed-rent ratio

to make the fundamental house price model more appropriate for estimation purposes.

Pt
X =—
t = RH

C))
Using this ratio, it is possible to rewrite the definition for fundamental house prices in terms of
the price-to-imputed-rent ratio instead. By using natural logarithms and the first-order Taylor
approximation, the following equation is calculated.

exp(m)

x; = In(1 + exp(m)) + ( ) (xfpq + ArfG — M) — v, Q)

1+exp(m)

M = x° + AFHe

13



The lowercase letters are the logged value, and the superscripted e is a notation for the expected

value. Furthermore, the following expression is defined.

¢ = oo ©)

- 1+exp(m)

Using this expression, it is possible to rewrite equation (5) in the following way.

Xe =K+ Pp(xfiq + Arﬁre1) —Vt @)

k=—¢In(¢)—(1-¢)n(1l-¢) ®

If it is assumed that agents are forward-looking, it is possible to derive equation (9) using

forward iteration.

X =cC+ Z;oﬂ ¢jEt[Art+j —Yerjl — Ve (C)

K

c

By taking natural logarithms of equation (3) and then calculate the first differences, the

following expression is defined.

1

Aty = (%) dyess = (57) Ahes, 10

€R

By substitute equation (10) into equation (9) the linear version of the Supply-and-Demand

model is obtained.

xe =+ I O () 43ess = (5) Aoy = Vers| ~7e (11
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3.2.2 The model for estimation purposes

To be able to use the formula presented in equation (11) in analysis, one must know how agents’
expectations are formed. Bergman and Serensen (2016) follow Hott and Monnin (2008) and
several others when the authors are modeling agents' expectations. The assumption is that
agents form their expectations with a vector autoregressive (VAR) model. The variables used
in the VAR model developed by Bergman and Serenssen are those that determine the
fundamental house price according to their theoretical model presented above. Those variables
are the following, the first difference of logged real rent on a unit of rental housing, the first
difference of the logged disposable income, the user cost of owner-occupied housing and the
first difference of the logged aggregate housing stock. Following Bergman and Serenssen
(2016), this paper also includes the first difference of the logged actual house prices since it is
reasonable to assume that agents include the actual prices in their forecasts. Furthermore, the
real rents are included in the VAR model even though the theoretical Supply-and-Demand
model is not directly affected by the real rents. The motivation Bergman and Serensen (2016)
has is that the explanatory variables in the SD model is expected to interact with the real rents
and should, therefore, be included in the VAR forecasting model. The matrix form of the VAR

forecasting model is presented in equation (12) and (13) below.

bt = (po + (plbt—l + (pzbt_z + -+ (pnbt—n + gt (12)

Apf
Ary
b, = | v: (13)
Ay,
Ah,

@y isa 5 x 1 column vector of constants and where @; is the 5 x 5 matrix of coefficients on the
lagged endogenous variables with lag length j. The VAR(n) model presented above can be

transformed into a VAR(1) model in the following way. At first, the column vector z, is defined

in equation (14).

p=~Us— @1 — - — PP (14)
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With this definition on z; it is possible to rewrite the VAR(n) model presented in equation (13)

into the equation below.

zZy = Az 4 + &

[(pl CDZ cpn—l (pn]
[Is 0 0 0]
AE|0 I 0 0|
lo o I, ol
[5]

N
Se=| |
| |
Lol

(15)

The reason why the VAR (n) model is transformed into a VAR(1) model is to be able to estimate

the expected future values of the variables in the VAR(n) model. To calculate these future

expected values, the equation presented below is used.

Elzi] = AiZt

The Supply-and-Demand model (11) can now be written in the following general form.

Xe = Njiq ¢’ 914z, + goz, - x, = (g2 + 991 AU — PA) ]z,

g =[00-1 (i—:)0...0]g2=[00—1000...0]

¢ = exp(x€+ArH)
T 1+exp(xe+AFH)

(16)

17)
(18)

(19)

By using equation (17-19), it is possible to obtain an estimate for the fundamental price-to-

imputed-rent ratio. In equation (19), the X° is the expected mean value of x, that is not observed.

Bergman and Serensen (2016) assume that the actual house prices have the same mean as the
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fundamental house prices. With this assumption, it is possible to estimate the expected mean of

x; in the following way.

xe = p%— 7H (20)

7H is the mean of the level of imputed rent that is not directly obtained. Therefore is the mean
estimated in the following way in equation 21. Where p® is the mean value of logged actual

house prices, and i(l - TL) — 1 is also a mean value over the sample period.

7 = p% + log[i(1 — 7%) — ] (1)

Furthermore, it is possible to back out the estimate of the fundamental house price from

equation (3) and (4).

p=2xc+(Z)y. = (&) he + o 22)

€R

The f, is a constant that captures the conversion factor which is needed to transform the data
into comparable units. It also captures the constant part in equation (3). Bergman and Serensen
(2016) estimate the f3,, so the sum of the squared deviations of the log of the actual house prices

from the estimated log of the fundamental house prices is minimized.

Bo = (%) Z:l(PLg - Xt — (i_:) e t (i) hy) = pf — X — (S_Y)yt + (L) Et (23)

€R €R

Following Berman and Serensen (2016), the expression above is inserted in equation (20) to

get the following expression for the estimated fundamental house price.

p=pf+ G =)+ (2) 0 -7 = () (he — ) (24)
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Bergman and Serensen (2016) present two different cases for the fundamental house prices.
One baseline case where both the long run elasticities €, and € are equal to 1. The other case

is a robustness check where €5 is equal to 0.5 and &y is equal to 1.

3.2.3 Policy simulation procedure

Bergman and Serensen (2016) also present a procedure to simulate policy-induced shocks to
the housing market. It is stated that policy interventions on the housing market usually work
via changes in the user cost. The simulated policy reform is assumed to be unanticipated before
it is implemented, so there are no announcements effects. However, the policy reform is
assumed to be built into all future user cost forecasts from the implementation date. Due to the
structural break that the policy intervention causes to the user cost, it is not possible to forecast
future values on the user cost with the VAR(1) model (equation 15). The user cost is therefore
forecasted exogenously and is then fed into the VAR(1) model to help forecast the other

variables.
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4  Data

We collect data from several sources to calibrate the model. The time period is between 1986
and 2018, and the reason 1986 is a good year to start from is because this is the first year after
the deregulation on the borrowing market and the new system on borrowing was introduced

which allowed for heavier borrowing for individuals.

The actual house prices that were used are the house price index from Statistics Sweden (SCB)
that is deflated by the consumer price index with a fixed interest rate (CPIF) and then
recalculated with the base year 1986Q1. The house price index includes prices on one- and two-
dwelling buildings and not tenant-owned flats. The data concerning the tenant-owned apartment
is only available from the early 2000s and is therefore not included in this paper. The user cost
is calculated under the assumptions that § + 1 = 0. Furthermore, the nominal interest rate i, is
Swedbank's 5-year mortgage interest rate. The interest deduction rate t¢ and the effective
property tax rate T between 1986-2015 were collected from Bergman and Serensen. The interest
deduction rate has been the same from 2015 to 2018, and the effective property tax from 2015
was calculated with the average municipality property cap tax and the average assessed value
on dwellings downloaded from Statistics Sweden. The expected inflation was gathered from
the National Institute of Economic Research of Sweden. The real rent proxy that is used in this
paper is the same as Bergman and Serensen (2016) used which is the CPI component of rents
for housing which is downloaded from Statistics Sweden (COICOP04). The disposable income
and the housing stock was collected from Statistics Sweden. The housing stock data had some
minor problems because SCB only published data from 1990 and forward because of a new
method of estimating the housing stock. This paper uses data from 1986 and therefore was the
housing stock between 1986-1989 calculated with the approach from Serensen and Whitta-
Jacobsen (2010) which is inspired by the theory of the housing market that is presented in
Poterba (1984) (see Appendix B). Since the house price data concerns one and two dwelling
buildings, the housing stock also excludes tenant-owned apartments. Figure 2 illustrates the
user cost of owner-occupied housing and the changes over the period 1986-2018. One can
observe that the user cost has structurally declined since the 1990s in Sweden and are currently

on lower levels than before the banking crisis in Sweden in the 1990s. In order to calculate the
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exogenous forecast of the user cost, the expected future values of the interest rate and the
inflation are needed. These variables were collected from the Swedish Riksbank monetary
policy report from December 2018. The historical data on the REPO-rate between 1994Q3 to
2018Q4 was also collected from the Swedish Riksbank. The historical data on the REPO-rate
was used to calculate an average spread between the policy rate and the Swedbank's 5-year
mortgage interest rate, which was then used in the forecast. The development of the two rates

can be observed in figure 3.
Figure 2. User cost of owner-occupied housing
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Figure 3. Swedish interest rates
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5 The fundamental house price analysis

In section 3, we presented the methodology that the following fundamental house price analysis
will be based on. The first step is to diagnose the VAR model (equation 12), which is then used
to calculate the Swedish fundamental house prices. The two policy interventions are then

simulated to determinate what the effects these causes on the fundamental house prices.

5.1 The VAR-model

To determine the lag length of the VAR model (equation 12), the Bayesian information criterion
with maximum 12 lags was used and indicated that the model should have three lags (see
Appendix C: 1). However, the autocorrelation in the residuals was also tested with the Lagrange
multiplier (LM) test for VAR-models, which was presented by Johansen (1995). The result
indicates that the null hypothesis of no autocorrelation could not be rejected on the fifth lag (see

Appendix C: 2). This motivates that there should be five lags in the VAR model.

To check if the residuals in the VAR model are normally distributed, the Jarque-Bera test was
used (see Appendix C: 3). The test indicates that there is no normal distribution when looking
at the variables altogether, but the log of actual house price and the log of disposable income
have normally distributed residuals themselves, while the other three do not when looking at

each variable separately.

Furthermore, the existence of heteroscedasticity in the residuals was also examined. If
heteroscedasticity in the residuals exist, then there will be volatility clustering in the time series.
When testing if it exists, the Engle’s Lagrange multiplier (LM) test for the presence of
Autoregressive Conditional Heteroscedasticity (ARCH) was used. The test implies that there
exist no ARCH effects on Apg,Ar;, and y,, while Ay, and Ah; had indications of ARCH effects
(see Appendix C: 4).

Bergman and Serensen (2016) assume that their theoretical model is stable, which motivates

test for unit roots and cointegration in the VAR model. To test for cointegration, the Johansen
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multiple trace test was used, and the result indicates that there are two cointegrated vectors.
When excluding the user-cost variable and only test for the four other variables, then the
Johansen-test does not indicate there exist any cointegration vectors (see Appendix C: 5). This
result was expected since the Augmented Dickey-Fuller test was used on each of the variables,
and the null hypothesis could be rejected on all variables besides the user cost (see Appendix
C: 6). The reason why the test pointed out a potential unit root in the user cost case is likely
because there has been a structural break in the constant and not an exploding covariance
matrix. Moreover, the downward sloping user cost can be linked to the structural falling
nominal interest rate during and reductions of the housing taxation the sample period. The
falling nominal 5-year mortgage lending rate can be observed in figure 3. Since the nominal
interest rate has a lower bound, it is reasonable to assume that the user cost will return to higher

levels in the future and can, therefore, be treated as a stationary time series.

5.2 Fundamental house prices in Sweden

Figure 4. Fundamental house prices in Sweden
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Having diagnosed the lag length in the VAR(n) model (equation 12) to five lags, the model was
estimated (see Appendix D). Then the model was transformed into the VAR(1) according to
the procedure presented in section three (equations 14 and 15). By using equations (16-21), the
fundamental price-to-imputed-rent ratio was estimated with the Supply-and-Demand approach.
Following Bergman and Serensen (2016) two different measurements on the elasticity €z to be
able to check the robustness. By then using the equations (22-24), two different estimates of the
fundamental house prices were calculated. In figure 4, these estimates are presented where the
blue line is the benchmark case with eyand egzare equal to 1. The orange line is the robustness
check where ¢ is equal to 0.5 and &y is equal to 1. It can be stated that the fundamental house

prices have in both cases structurally increased since the mid-1990s.

Furthermore, one can observe that since 2015, Sweden has experienced a sharper increase in
the fundamental house prices. One possible explanation of the rapid increase might be the fact
that Sweden experienced an expansive monetary policy during this period, and the REPO-rate

was set below 0 percent in 2015.

5.3 Policy interventions

The current situation on the housing market in Sweden has made it clear that something is
needed to be done by policymakers to slow down the development of house prices in Sweden.
Since it is assumed by several studies that fundamentals determine the actual house prices in
the long run (Hott & Monnin, 2008; Claussen, 2013; Bergman & Serensen, 2016). This section
is going to investigate two policy reforms that aim to decrease the fundamental house prices.
The first policy intervention that is investigated is a reintroduced property tax in Sweden, and
the second is the removal of the deductibility of mortgage interest payments. To be able to
determinate the effects this forecast covers a three-year period from 2018Q4 to 2021Q4. Both
of the policy interventions work throughout the user cost of housing (equation 1), which makes
Bergman and Serensen (2016) policy simulation procedure suitable. The first step in the policy
simulation procedure was to estimate a baseline exogenous forecast on the user cost. The
interest variable i, is the Swedbank's 5-year mortgage interest rate which does not have any
expected future time path. The solution to this problem, which is in line with Bergman and
Serensen (2016) is to use the Swedish Riksbank's forecast of the repo rate. The average spread
between the two different interest rates was 2.74 percent over the period 1994Q3 to 2018Q4,
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and one can observe the development in figure 3. The average spread was then added to the

forecast on the repo rate to make the forecast on the user cost more accurate.

In the baseline forecast, the effective property tax rate is expected to remain at the same level
as in 2018Q4 during the forecast. The deductibility of mortgage interest payments is also at the
same level as in 2018Q4 in the baseline forecast. The expected future inflation rate is also
collected from the Swedish Riksbank, and the parameters § + 7 is still assumed to be zero. The
reintroduced property tax is simulated by doubling the effective property tax rate while the other
variables are the same as in the baseline forecast. The removal of the deductibility of mortgage
interest payments is simulated by increasing the user cost by i, * T} in every period, so the user

cost is defined as the following instead y, = iy —m, +7+ 6 + 1.

Figure 6. Forecast user cost
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In figure 6 the result is presented, which displays three different cases. First, when not applying
any policy changes to the user cost (Baseline forecast). One may observe that the forecast of
the baseline is higher than the earlier levels. This may depend on the interest rate, which is

predicted to increase in the future.

The other two lines present what occurs when applying the two different policy changes. The

orange line presents the result when removing the interest deduction, and the gray line shows
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the result when introducing the old property tax again. According to this forecast does this
indicates that to be able to get back the user cost on higher levels is the best way to remove the
interest deduction rather than introducing a property tax. The reintroduced property tax does
not show to have a significant effect on the user cost in comparison to the abolishment of the

interest deduction.

After the three different exogenous forecasts were done on the user cost, the other variables i.e.
Apt, Ary, Ay,, and Ay, was forecasted dynamically with the VAR model. This resulted in three
different forecasted time series on the variable z. By following equation (16) to (22), three
different forecasted fundamental price series were calculated. Since the robustness check
showed a similar result on the fundamental house prices over the sample period, the following

simulation will assume that &, and &g are equal to 1.

Figure 7. Forecast fundamental house prices
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Figure 7 presents the development of the fundamental house prices when introducing the two
different policy changes and the baseline case. One can observe that the simulation of a

reintroduced property tax follows the baseline simulation closely, which can be explained that

the expected increase on the user cost after a reintroduced property tax is small. The policy
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simulation of the abolishment of the interest deduction has a more substantial expected impact
on the fundamental house prices. It can also be stated that the abolishment of the interest
deduction creates a smoother drop and afterward slowly and steady decreases. By the fourth
quarter of 2021, the fundamental house prices are expected to be 9 percent lower if the property
tax has been introduced. In comparison to the abolishment of the interest deduction where the

fundamental house prices are expected to be 11 percent lower in the fourth quarter of 2021.
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6 Discussion

The main findings of this paper are that the abolishment of the interest deduction had a more
significant effect on the forecasts concerning the user cost and the fundamental house prices in
comparison to the reintroduced property tax. Both of the policy intervention generates the
desired effect, yet the abolishment of the interest deduction had a greater effect. However, one
must be humble with the result since it is based on a theoretical model that makes several
assumptions. Moreover, some of the parameters in the model are not directly obtained and
therefore, several estimations have been made. However, one thing the authors of the model
did was using an estimation of the housing stock and not the real housing stock, which is done

in this paper as an improvement.

Nevertheless, there have been several others that have analyzed the abolishment of the interest
deduction with various models which points in the same direction as the result of this paper.
Furthermore, the expected result of this paper was that the reintroduced property tax would
have shown a more substantial effect on the fundamental house prices, but this was not the case.
A lot of previous studies from well-known economists and different authorities argue that the
property tax should be reformed and reintroduced. It could be that the model may have some
flaws when forecasting a change in the property tax and therefore, not show the expected result.
With this in consideration, both of the analyzed policy interventions could be two alternatives

to dampen the macroeconomic risk on the Swedish housing market.

With this result and the fact the Swedish REPO rate tends to continue to be on a low level this
may indicate that the abolishment of the interest deduction can be a solution to suppress the
aggressive development in the housing prices. It may be observed, according to the result, when
removing the interest deduction would bring back the fundamental house prices to the similar

levels that Sweden experienced before the REPO-rate became negative.

The abolishment may be a suitable policy intervention for two reasons. First, the removal has a
smoother effect on housing prices when the interest rates are low, in comparison when they are

on a higher level where the housing prices might experience a greater fall. Thus, the higher the
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interest rate is, the more are individuals able to deduct from their income tax return and vice
versa. Second, the fact that the Swedish interest rates tends to be low for a couple of more years,
some intervention might be needed to be able to prevent further aggressive increases in housing

prices.

One can argue which of the two different policies is most morally justified to implement. An
abolishment of the interest deduction may lead to those young individuals who are planning to
become household owners for the first time may experience a struggle to do so without the
interest deduction. At the same time, this paper has presented some indications that this policy
intervention has a great impact on the user cost, which leads to lower expected future house
prices. This can result in a lower macroeconomic risk in the housing market, which should be

desirable.

The reintroduced property tax did show some effect and should be in consideration of possible
reform. However, a reintroduced property tax also comes with its strengths and weaknesses. As
Hansson (2014) and Calmfors (2014) stated, there is a risk that the property tax can cause some
liquidity problems for some individuals. A property tax may force people to move when they
owned a house for their entire working life and when they retire may not be able to afford to
pay the tax if their house has raised in value. Therefore should a reintroduced property tax be
reformed and become a more fair tax which not force individuals to move when they, for
example, retire. However, this can also be seen as an advantage because it can result in higher
mobility on the housing market and more efficient use of the existing housing stock. Moreover,
another argument is that a property tax is less likely to suffer from tax evasion compared to
other taxes since it is inelastic. The inelastic characteristics of the property tax might also result

in more stable tax incomes.

The property tax may also generate some distributional advantages, which was stated in
OECD's report from 2019. The current property cap tax has a price ceiling at 8049 SEK, and
the fee is 0.75 percent of the assessed value. This implicates that all homes which have an

assessed value approximate 1 100 000 SEK or higher have the same fee.

A reintroduced- and reformed property tax could be a removal of the existing price ceiling or
an increased one which would mean that homeowners of a house that is worth more would pay

a higher tax compared to those with a low-valued house. Just as Calmfors (2014) and Hansson
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(2014) stated, in the background section, may the property tax makes the tax system more
neutral and not encourage housing investments over other investments such as consumption
and other assets investments. By introducing a property tax may then dampen the prices on the

housing market because there may exist better investments.

Both of these policy interventions can also suppress the advantages of homeownership over
renting, which has been brought up by, for instance, OECD. These structural reforms can also
prevent further complications with outsiders and insiders on the Swedish housing market.
Moreover, as Sandberg (2005) stated, the change of the interest deduction was an underlying
factor of the burst of the boom in the early 1990s. Therefore, the two proposals should be
handled with great care. Implementing these will have an impact on the user cost of housing,
and if the business cycle changes into a recession at the same time as the implementation, this
may end up destabilizing the economy. For this reason, it is essential if implementing these

policy interventions that it happens in a plausible time period.

Finally, the two policy intervention needs to conquer the same problem. That is, how to get
Swedish parliament to come to an agreement that one of these or a combination of the two
policy changes may be a good instrument to control the further development of the Swedish
housing prices. As mentioned in the background are a vast majority of the Swedish parliament
against the property tax proposal, and none of the parties are in favor of a direct abolishment of
the interest deduction but rather a gradual decrease of it. This may be understandable because
both of these interventions will most likely cause the average householder in Sweden to have
greater expenses, and households may experience a price fall of their home. These
consequences may cause legitimacy problems and make it challenging for parties to argue why
these policy interventions are needed and therefore will be needing a vast majority of the parties
in the Swedish parliament to come to an agreement that they are needed. However, it is clear
that some macroprudential measures are needed to prevent further rises in the fundamental

house prices, which is one of the most significant macroeconomic risk in Sweden.
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7  Conclusion and further studies

The purpose of this paper was to investigate two possible cases of macroprudential measures
concerning the demand side of the Swedish housing market. An abolishment of the interest
deduction and a reintroduced property tax. The methodology of this paper was a theoretical
fundamental house price model that was parameterized with real data. These kinds of models
are based on several assumptions and may contain flaws. Therefore, the result of this paper

should be observed with caution.

The policy intervention which showed the largest effect on the future fundamental house prices
were the abolishment of the interest deduction where the fundamental house price is expected
to fall by 11 percent till the fourth quarter of 2021. The reintroduced property tax showed to
have a 9 percent decrease in the fundamental house prices till the fourth quarter of 2021. Both
of'the two policy interventions come with strengths and weaknesses, which are examined in the

discussion.

This paper has contributed with information for policymakers on which effects these two policy
interventions could have on the fundamental house prices. Further studies could be done on the
topic. One thing that would be interesting to investigate is how consumption would react when
households' user cost increases. Just as house prices is an important macroeconomic variable is
consumption it as well and needs to be observed with caution to be able to prevent the business
cycle from shifting and turning into a recession. Furthermore, it would also be interesting to
discuss whether a reintroduced property tax should be on a state level or a municipality level.
In particular, to analyze the legitimacy of the tax and see which alternative can increase the
mobility the most on the housing market. Another interesting question to further studies is to
analyze the amortization requirements and loan-to-value ceiling together with the policy
interventions discussed in this paper. Moreover, one can also analyze what effects a
reintroduced property tax and the removal of the deductibility of mortgage interest payments

have on housing investments.
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Appendix A

Owner-occupied housing ~ Apartment Buildings

1991-1993 1.50 2.50
1994-1995 1.50 1.50
1996-1997 1.70 1.70
1998 1.50 1.50
1999 1.50 1.30
2000 1.50 1.20
2001-2005 1.00 0.50
2006 1.00 0.50
2007 1.00 0.40

Source: (Henrekson & Stenkulla, 2015, Swedish Tax Agency, 2007)
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Appendix B

This section presents the formulas used to calculate the housing stock between 1986Q1 to

1989Q4.

Hepq = Ht(l - 5t) + ItH (B1)

Equation B1 describes the housing stock identity where t is the depreciation rate of the housing
stock in time period t and If! is the housing investments in the same time period. In the
calculations in this paper, the number of new houses was used as a proxy for the investments,
and the data was collected from Statistics Sweden. Furthermore, an average of the depreciation
rate between the years 1990-2018 was used in the estimation. To get the sample average,

equation B1 was rewritten in the following way.

A= (1-6) (B2)

Hg

Then was the sample average computed according to equation B3 and then was the housing

stock from 1986 to 1989 estimated according to equation B4.
1 S ——
IS (1-6)=TT-8) (B3)

Heyq1 It
T H, (B4)
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Appendix C

Selection-order criteria

Sample: 198992 - 2018qg4 Number of obs=119

]

0 1617,02 25 0 1,20E-18 -27,093 -27,045 -26,976
1 1900,54 567,05 25 0 1,50E-20 -31,438 -31,153 30,7371
2 1938,5 75,909 25 0 1,20E-20 -31,655 -31,134 -30,371
3 2125,3 373,61 25 0 8,20E-22 -34,375 -33,616 32,5065*
4 2165,6 80,591 25 0 6,4e-22* -34,632  33,6362* 32,1797
5 2191,21 51,214 25 0,002 6,40E-22 -34,642 -33,409 31,6061
6 2205,54 28,663 25 0,278 7,90E-22 -34,463 -32,993 30,8429
7 2232,64 54,197 25 0,001 7,90E-22 -34,498  -32,791 30,2944
8 2257,3 49,337 25 0,003 8,30E-22 -34,493  -32,548 29,7049
9 2285,15 55,684 25 0 8,50E-22 -34,54 -32,359 29,1689
10 2304,01 37,734 25 0,049 1,00E-21 -34,437 -32,019 28,4819
11 2340,67 73,317 25 0 9,40E-22 -34,633 -31,978 -28,094
12 2372,71 64,078* 25 0 9,50E-22 34,7514* -31,859 27,6285
Endogenous:
Apf Ary vy Ay Ahy
Exogenous:
constant

C:2

LM Autocorrelationtest

lag  chi2 df Prob>chi2

1 63.1193 25 0.00004

2 64.5880 25 0.00002

3 37.6625 25 0.04989

4 83.1203 25 0.00000

5 23.8694 25 0.52693

6 18.5342 25 0.81889
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C:3

Jargue-Bera test

Equations chi2 df Prob>chi2
Apf 0.674 2 0.71388
Ary 126.760 2 0.00000
Vi 155.820 2 0.00000
Ay, 1.661 2 0.43588
Ah, 1529.856 2 0.00000
ALL 1814.771 10 0.00001
C:4
ARCH-LM
Equations Lags(p) df Prob>chi2
Apf 1 1.544 1 0.2141
Ary 1 0.225 1 0.6352
Vi 1 0.005 1 0.9414
Ay, 1 8.017 1 0.0046
Ah, 1 9.882 1 0.0017
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Number of obs =

126

Johansen test without user cost Lags =5
trace

maximum rank eignevalue statistic 5% critical value
0 105 2274.6519 . 91.1572 68.52
1 114 2295.0221 0.27627 50.4166 47.21
2 121 2306.2497 0.16324 27.9615* 29.68
3 126 2314.8668 0.12784 10.7273 15.41
4 129 2319.9993 0.07824 0.4623 3.76
5 130 2320.2304 0.00366

Number of obs =

126

Johansen test without user cost Lags =5
trace

maximum rank eigenvalue statistic 5% critical value
0 68 1789.1563 . 78.1329 47.21
1 75 1806.1991 0.23702 44.0474 29.68
2 80 1816.5051 0.15091 23.4352 15.41
3 83 1824.0763 0.11324 8.2929 3.76
4 84 1828.2227 0.06370
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Dickey-Fuller test for unit root for first difference of logged actual house prices

No. of obs: 130 Interpolated Dickey-Fuller
o) s .. ..
Test Statistic 1% critical 5% critical 10% critical
value value value
Z(t) -7.042 -3.5 -2.888 -2.578

MacKinnon approximate p-value for Z(t) = 0.0000

Dickey-Fuller test for unit root for first difference of logged actual rent

No. of obs: 130 Interpolated Dickey-Fuller
o) i o) i o) s
Test Statistic 1% critical 5% critical 10% critical
value value value
Z(t) -7.663 -3.5 -2.888 -2.578

MacKinnon approximate p-value for Z(t) = 0.0000

Dickey-Fuller test for unit root for user cost

No. of obs: 131 Interpolated Dickey-Fuller
o) i o) i o) i
Test Statistic 1% critical 5% critical 10% critical
value value value
Z(t) -1.014 -3.5 -2.888 -2.578

MacKinnon approximate p-value for Z(t) = 0.7483

Dickey-Fuller test for unit root for first difference of logged disposable income

No. of obs: 130 Interpolated Dickey-Fuller
o) i 0/ i o) i
Test Statistic 1% critical 5% critical 10% critical
value value value
Z(t) -19.042 -3.5 -2.888 -2.578

MacKinnon approximate p-value for Z(t) = 0.0000

Dickey-Fuller test for unit root for first difference of logged housing stock

No. of obs: 130 Interpolated Dickey-Fuller
Test Statistic 1% critical 5% critical 10% critical
value value value
Z(t) -4.468 -3.5 -2.888 -2.578

MacKinnon approximate p-value for Z(t) = 0.0002
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Appendix D

L.Ap?

L2.Apf
L3.4pf
L4.Apf
L5.Apf
L.Ar,

L2.4r,
L3.4r;
L4.Ar,

L5.4r,

L2.y,
L3.y;
L4.y,
LS.y,
L.Ay,
L2.4y,
L3.4y,
L4.4y,
L5.4y,

L.AR,

0.354%%
(0.0888)
0.0984
(0.0926)
0.0949
(0.0937)
0.259% %
(0.0947)
-0.0692
(0.0929)
-0.305%**
(0.108)
0.0250
(0.113)
-0.147
(0.112)
-0.0521
(0.109)
0.187*
(0.101)
-0.262
(0.223)
-0.0363
(0.314)
0.614%*
(0.306)
-0.526*
(0.310)
0.126
(0.230)
-0.138%**
(0.0635)
~0.214%%*
(0.0758)
-0.194%
(0.0771)
-0.179%*
(0.0781)
-0.00479
(0.0674)
-2.594
(2.324)

-0.120%
(0.0727)
0.0702
(0.0758)
0.00436
(0.0767)
0.187**
(0.0775)
-0.119
(0.0761)
0.491
(0.0888)
-0.175*
(0.0925)
0.110
(0.0915)
0.348%**
(0.0892)
-0.210%*
(0.0825)
-0.405%*
(0.183)
0.390
(0.257)
0.132
(0.250)
-0.311
(0.254)
0.319*
(0.188)
0.0521
(0.0520)
0.0674
(0.0621)
0.0799
(0.0631)
0.0517
(0.0639)
-0.000878
(0.0552)
3.346*
(1.903)

-0.0382
(0.0371)
-0.0385
(0.0386)
0.0724*
(0.0391)
-0.0678*
(0.0395)
0.0371
(0.0388)
0.0195
(0.0453)
0.0105
(0.0472)
-0.0553
(0.0466)
0.105%*
(0.0455)
-0.00705
(0.0421)
0.989%*
(0.0931)
-0.110
(0.131)
0.0879
(0.128)
0.0110
(0.129)
0.0275
(0.0959)
0.07927*
(0.0265)
0.0409
(0.0316)
0.0404
(0.0322)
0.0323
(0.0326)
-0.0328
(0.0281)
2.075%*
(0.970)

0.114
(0.122)
-0.0588
(0.127)

0.153
(0.129)
0.325%*
(0.130)
-0.0481
(0.128)
-0.0681
(0.149)
0.0317
(0.155)

0.202
(0.154)
-0.0665
(0.150)
0.0680
(0.139)

0.162
(0.307)

0.387
(0.432)

-0.833%
(0.421)

0.477
(0.426)

-0.381
(0.316)

-0.727%%*
(0.0873)
-0.598% %
(0.104)
-0.592% %
(0.106)
0.400%**
(0.107)

0.107
(0.0927)

4.185
(3.197)

0.00293
(0.00317)
0.00283
(0.00330)
0.000522
(0.00334)
0.00193
(0.00338)
0.00163
(0.00332)
-0.00192
(0.00387)
-9.02¢-05
(0.00403)
0.000968
(0.00399)
0.00289
(0.00389)
0.00351
(0.00360)
-0.00643
(0.00796)
0.00101
(0.0112)
0.00627
(0.0109)
-0.0100
(0.0111)
0.00488
(0.00820)
-0.00421*
(0.00227)
-0.00260
(0.00271)
-0.00230
(0.00275)
-0.00233
(0.00279)
0.00185
(0.00241)
0.657%**
(0.0830)
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L2.Ah,
L3.4h,
L4.Ah,
L5.4h,

Constant

Observations

4.200*
(2.460)
-4.430%
(2.554)
4.516*
(2.489)
-1.875
(2.299)

0.0111%*

(0.00526)

126

0.829
(2.014)
-1.666
(2.092)

1.630
(2.038)
2.434
(1.882)
-0.00969%*
(0.00430)

126

-1.376
(1.027)
0.652
(1.066)
_1.411
(1.039)
1.251
(0.960)
-0.00298
(0.00219)

126

26.941%*
(3.383)
-1.602
(3.514)

2.257
(3.424)
2237
(3.163)

0.0189%%**
(0.00723)

126

0.216%*
(0.0878)
0.0185
(0.0912)
-0.578%x
(0.0889)
0.392%**
(0.0821)
0.000374%*
(0.000188)

126

45




