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Conventional and unconventional monetary policies: effects
on the Finnish housing market
Signe Rosenberg

Department of Economics and Finance, Tallinn University of Technology, Tallinn, Estonia

ABSTRACT
This paper investigates how different types of monetary policy have
affected house prices in Finland, a small euro area economy that has
experienced pronounced business cycles over time. The analyses
are carried out using the Bayesian structural vector autoregressive
approach. Monetary policy interest rate shocks and balance sheet
shocks are identified using zero and sign restrictions. The results
reveal that both a policy interest rate shock and a balance sheet
shock have a positive and temporary impact on house prices in
Finland, with the response to a balance sheet shock being smaller
and fading out faster. The peak of the effect of a policy rate shock
on house prices in Finland arrives faster than in the whole euro
area but the magnitudes of the peak impact are similar. The effect
of a balance sheet shock on house prices is not notably different
in Finland to what it is in the whole euro area.
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1. Introduction

House prices played an important role in the global financial crisis of 2008–2010. The col-
lapse of house prices led to a deleveraging process so that outstanding household debt
suddenly exceeded property prices (Huber & Punzi, 2020). The economic boom of the
2000s was accompanied by an upsurge of house prices, and it also brought with it an
increase in housing equity withdrawal and consumption. Even if house prices did not
cause the crisis, they were important amplifiers of its consequences. Developments in
house prices may strengthen and possibly even create macroeconomic cycles as
housing wealth affects household consumption, construction activity and the financial
sector (Oikarinen, 2007). As developments in the housing market are also likely to be of
key importance for economic developments in the future, it is important to learn from
the past about the impact they have.

In response to the global financial crisis, major central banks, including the European
Central Bank (ECB), lowered their policy rates in order to ease liquidity conditions and
stimulate economic growth. As the policy rates approached or reached the zero lower
bound, other expansionary monetary policy measures were implemented in addition to
the traditional steering of policy interest rates. These alternative measures are referred
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to as unconventional monetary policy, and include measures like large-scale asset pur-
chases and forward guidance. As the use of conventional monetary policy measures
was limited, unconventional monetary policy became the centre of the debate about
the monetary toolkit. The aim of large-scale asset purchases was to lower long-term
bond yields and long-term interest rates, including the interest rates on housing loans.
This could cause changes in housing wealth. As housing wealth makes up a large share
of total household wealth, it is important to study how unconventional monetary policy
impacts house prices.

There is a rapidly growing literature on how unconventional monetary policy affects
macroeconomic variables, but there are only a handful of studies about the effects on
house prices, among them being Rahal (2016), Huber and Punzi (2020), Gabriel and
Lutz (2017), Smith (2014), Renzhi (2018), and Rosenberg (2019). Only a couple of
papers have explored the effect of unconventional monetary policy on house prices
in the euro area, such as Rahal (2016) and Huber and Punzi (2020), and to the
best of my knowledge there has not yet been any study of the impact of unconven-
tional monetary policy on house prices in an individual euro area country. As there
may be heterogeneity in the effects across the countries of the euro area and
pooling the data may lead to biased inference (Nocera & Roma, 2017; Pesaran &
Smith, 1995), it would be relevant to learn about the effects in an individual euro
area country.

The analysis in the current paper focuses on Finland. It is intriguing to study an
advanced welfare monetary union member country that over time has witnessed
notably large rises and falls in house prices, and different monetary policy regimes.
Finland is a small country but its GDP per capita is similar to that of the United
Kingdom, Japan and Canada. What makes Finland also interesting is that it is in a monetary
union, making it possible to investigate whether the response to different kinds of mon-
etary policy shock is different in a small member country to what it is in the monetary
union as a whole.

This paper studies the effects of conventional and unconventional monetary policy on
house prices in Finland, a small open economy in the euro area. The emphasis is on
Finland, but as the shocks are identified using also the variables of the whole euro area,
the paper also discusses the effects on euro area variables. I first study how policy rate
and balance sheet shocks affect house prices in Finland and the whole euro area, estimat-
ing the impulse response functions. Then I investigate how the impacts of the two kinds of
monetary policy shock differ within Finland and within the euro area. Third, I evaluate
whether there are differences between the responses in Finland and those in the whole
euro area.

The impact of unconventional monetary policy on house prices in Finland has not yet
been studied. There are some papers that study the influence of conventional monetary
policy on house prices in Finland, such as Giuliodori (2005), who explores the impact of
interest rate shocks on house prices in nine European countries, including Finland,
using data for the period 1979Q3-1998Q4 in VAR models identified by Choleski decompo-
sition. He finds that a contractionary monetary policy shock of 100 basis points is followed
by a negative response of house prices, with the impact peaking at 1.8%. The results are,
however, not statistically significant. Oikarinen (2009) uses quarterly data from 1975 to
1987 in a VECM model and finds that a positive interest rate shock of 100 basis points
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has a small, positive temporary impact of a bit less than 1% on real house prices. Using a
sample from a later period even gives a negative effect.

The effect of unconventional monetary policy on macroeconomic variables in the euro
area and in individual euro area countries including Finland has been studied in Elbourne
et al. (2018). They use SVAR and VARX models and the unconventional monetary policy
shock is identified using zero and sign restrictions. House prices are not included in the
model. The empirical study of Elbourne et al. (2018) is carried out using monthly data
for the period 2009M1-2016M11. The results indicate that an unconventional monetary
policy shock has a very small and not statistically significant effect on output and
prices, both in the euro area and in Finland individually.

I use the Bayesian structural vector autoregressive approach with an identification that
uses a combination of zero and sign restrictions. This kind of identification of shocks is
increasingly used in the literature, and Baumeister and Benati (2013), Peersman (2011),
Schenkelberg and Watzka (2013), Boeckx et al. (2017), Rahal (2016), Weale and Wieladek
(2016), and Nocera and Roma (2017) are all examples.

To quantify the effects of unconventional monetary policy I follow the strand of litera-
ture that uses innovations in the central bank’s balance sheet as a measure of unconven-
tional monetary policy. Examples of this approach can be found in Peersman (2011),
Gambacorta et al. (2014), Rahal (2016), Boeckx et al. (2017), Gupta and Jooste (2018),
and Renzhi (2018). Another approach to identification found in the literature is the
shadow interest rate, which is used for example by Huber and Punzi (2020) to investigate
the effects of unconventional monetary policies on house prices in the United States, the
United Kingdom, Japan and the euro area. However, using the shadow interest rate does
not allow the effects of conventional and unconventional monetary policy to be distin-
guished separately. As an important objective of the current paper is to compare the
effects of the two types of monetary policy shock on house prices, shadow interest rate
cannot be employed and so balance sheet innovations are used. To identify a conventional
monetary policy shock I use innovations in the overnight interest rate EONIA. Using a
money market interest rate as a proxy for a monetary policy shock is quite common in
the literature.

The results indicate that an exogenous decrease in the monetary policy interest rate has
a small positive and temporary impact on house prices, both in Finland and in the whole
euro area. The balance sheet shock has an even smaller effect on house prices in Finland
and the euro area, and in both cases the effect of a balance sheet shock fades out faster
than the effect of a policy rate shock.

The paper contributes to the literature in a number of ways. First, it contributes to the
relatively scarce literature studying the effect of unconventional monetary policy on house
prices. Second, this paper contrasts with the previous literature by being the first to
explore the effect of unconventional monetary policy on house prices in an individual
euro area country. Third, the paper is the first to compare the effects of conventional
and unconventional monetary policy on house prices in a single euro area country.

The rest of the paper proceeds as follows. The next section introduces the benchmark
VAR model and describes the data. Section 3 presents and discusses the identification
scheme of the monetary policy shocks. Section 4 contains the results of the estimation,
showing and commenting on the impulse response functions of the identified shocks.
Section 5 describes the robustness checks. Section 6 concludes.
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2. Model specification and data

To explore the responses of house prices to monetary policy shocks I set up a struc-
tural vector autoregressive (SVAR) model. Like most studies that use sign restrictions in
the identification scheme, I employ the Bayesian approach for estimation and infer-
ence, since in case of inequality restrictions the models are set identified, not point
identified. Frequentist confidence intervals in models identified with sign restrictions
tend to be wide and not informative about the shape of the impulse response func-
tion, making it difficult to interpret the results economically (Kilian & Lütkepohl, 2017).
For this reason, most of the studies that use sign restrictions follow the Bayesian
approach.

First, I estimate the following reduced-form VAR model:

Yt = c +
∑n

i=1

biYt−i + ut (1)

where Yt is a vector of endogenous variables, c is a vector of constants, bis are matrices of
the autoregressive coefficients of the lagged values of Yt , i is the number of lags in the
model, and ut is a vector of residuals. To obtain orthogonal disturbances and to give econ-
omic meaning to the shocks, I transform the reduced-form VAR model into a structural
form:

A0Yt = B0 +
∑n

i=1

BiYt−i + 1t (2)

where A0 is the contemporaneous impact matrix of structural disturbances, Bis are
matrices of the structural coefficients of the lagged values of Yt and the reduced-form
error terms ut are related to the mutually orthogonal structural errors (shocks) 1t in the fol-
lowing way:

ut = A−1
0 1t (3)

The vector of endogenous variables is:

Yt = [GDP∗t , HICP
∗
t , HP

∗
t , BP

∗
t , M∗

t , R∗, T∗, GDPt , HICPt , HPt , BPt , Mt]
′ (4)

The model contains seven euro area variables, each marked with *, and five Finnish vari-
ables. Gross domestic product per capita1 (GDP∗t , GDPt), harmonized indexes of consumer
prices (HICP∗t , HICPt), house prices (HP∗t , HPt), building permits per capita (BP∗t , BPt) and
mortgage interest rates (M∗

t , Mt) are included for both the euro area and Finland, and
the monetary policy rate (R∗) and the central bank’s total assets per capita (T∗) only for
the euro area, as the monetary policy shocks of individual euro area countries have to
be identified through euro area variables. All the variables except the interest rates are
in natural logarithms and have been multiplied by 100 for a better presentation of
results. GDP, house prices and the central bank’s total assets were deflated by the HICP
to obtain real variables. For robustness I also estimated the model using the GDP
deflator instead of the HICP, and the results were very similar.

An interbank rate is used instead of the policy rate itself in the model, as the policy rate
moves in discrete steps but the interbank rate reflects all the information currently
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available about the future direction of the policy rate (Elbourne et al., 2018). Money market
rates are used a lot in the literature as the monetary policy interest rate variable. I have
used the nominal euro overnight index average (EONIA), following Elbourne et al.
(2018) among others. For robustness I also did the analysis using EURIBOR and MLF
instead of EONIA and the results appeared to be quite similar (see Appendix B).

The dataset is of quarterly frequency. The period runs from 2009Q1 to 2018Q2. An over-
view of the data used in the paper is given in Appendix A. All the data time series except
population were seasonally adjusted by using the X12-ARIMA method in Eviews. The
population data are only available annually, and quarterly values were obtained by interp-
olation using the cubic spline approach. In the process of seasonal adjustments, the multi-
plicative approach was used, except for time series that contained negative numbers, in
which case the additive approach was used.

The data are in levels, allowing for implicit cointegrating relationships (Sims et al.,
1990), as widely used in the literature of VAR models such as Gambacorta et al.
(2014), Rahal (2016), Boeckx et al. (2017), Cesa-Bianchi et al. (2015), and Cesa-Bianchi
et al. (2018). The basic assumption of this approach is that a VAR using data in
levels implicitly takes cointegrated relationships into account. As I am using the Baye-
sian approach for estimation and inference, the use of data in levels is also supported
by the argument in Sims et al. (1990) that the Bayesian inference does not need to take
non-stationarity into account as the likelihood function retains its Gaussian shape also
in case of non-stationarity.

Two lags are used, following a large amount of literature employing quarterly data
such as Baumeister and Benati (2013), Calza et al. (2013), Aspachs-Bracons and Rabanal
(2011), and others. The Schwarz information criterion and the Hannah-Quinn infor-
mation criterion suggested that one lag should be used. However, I still include two
lags as is typical in the literature, because adding an additional unnecessary lag
results only in a loss of estimation efficiency, but excluding a necessary lag is a misspe-
cification (Elbourne et al., 2018).

The estimations are carried out in the BEAR Toolbox of MATLAB (Dieppe et al., 2016).
I use the independent Normal-Wishart prior, as the Normal-Wishart prior cannot be
used in case of block exogeneity. Unlike, say, the Minnesota prior, the Normal-
Wishart priors do not assume that the variance-covariance matrix of the reduced-
form residuals is known. The toolbox uses the model estimation algorithm of Arias
et al. (2018) in case of structural identification with sign restrictions. The algorithm
draws a posterior distribution over the orthogonal reduced-form parametrization and
transforms the draws into structural parametrization (Arias et al., 2018). The draws
that satisfy the restrictions are kept, while the other draws are rejected. Successful
draws are used to generate the impulse response functions, displaying the credible
sets derived from the posterior distributions.

The BEAR Toolbox’s default values for the hyperparameters, that are the standard
values of the literature for computing the mean and variance of the prior distribution
for the VAR coefficients, are used. The autoregressive coefficient is 0.8, overall tightness
is 0.1, cross-variable weighting is 0.5, lag decay is 2, exogenous variable tightness has
the value 100, and block exogeneity shrinkage is 0.001. A total of 1000 successful draws
from the posterior are used to generate the impulse response functions, following for
example Peersman (2011) and Rahal (2016).
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3. Identification scheme

In this paper I employ a partially identified model. To investigate the effects of different
types of monetary policy shock on house prices, two shocks are identified. To sharpen
the identification, the identification scheme combines zero and sign restrictions, using
the algorithm of Arias et al. (2018). A combination of zero and sign restrictions in the
identification scheme is increasingly used in the literature, for example in Baumeister
and Benati (2013), Peersman (2011), Schenkelberg and Watzka (2013), Gambacorta et al.
(2014), Boeckx et al. (2017), Weale and Wieladek (2016), Rahal (2016), and Nocera and
Roma (2017).

The identification scheme of monetary policy shocks (see Table 1) is built on Rosenberg
(2019). As Finland is in a monetary union, monetary policy shocks first have to be identified
through their impact on the euro area variables and only then can the influence on Finnish
domestic variables be studied. The assumption of block exogeneity, which is that the vari-
ables of a small member country do not contemporaneously affect the euro area variables,
is added to the identification scheme of Rosenberg (2019), following Kilian and Lütkepohl
(2017) and Mumtaz and Surico (2009). Also, compared to Rosenberg (2019) I have added
the HICPs of the euro area and Finland as additional variables. HICP is used in models
investigating the effect of monetary policy shocks on house prices in, for example,
Nocera and Roma (2017) and Huber and Punzi (2020).

Two shocks are identified, a policy rate shock and a balance sheet shock. The zeros in
Table 1 indicate no contemporaneous response of the shock on the variable. Inequalities
show the sign of the effect on that variable on impact and in the two following quarters
(following e.g. Rahal, 2016).

I assume that the house prices in the euro area and in Finland would contempora-
neously increase in response to both types of monetary policy shocks. In other words, I
allow for the possibility that the house prices could respond to the change in the cost
of borrowing already in the quarter of the shock. By placing a sign restriction on the
response of house prices in the euro area and in Finland to a monetary policy shock
the current paper follows the empirical literature that argues that house prices react
almost instantaneously to a monetary policy innovation (e.g. Bjørnland & Jacobsen,
2010; Huber & Punzi, 2020; Nocera & Roma, 2017; and Ume, 2018). This assumption is
grounded by macroeconomic theory as house prices being asset prices are forward-
looking and will respond fast to monetary policy shocks (Bjørnland & Jacobsen, 2010).
The immediate effect of changes in monetary policy on asset prices is assumed in a
large amount of literature, including for example Rigobon and Sack (2004), Bernanke
and Kuttner (2005), Bohl et al. (2008) and Alessi and Kerssenfischer (2019).

The contemporaneous impacts of both types of monetary policy shock on GDP, consu-
mer prices and the housing supply are restricted to zero. Most of the literature on monet-
ary policy shocks assumes that these shocks have only a lagged impact on GDP and

Table 1. Identification of monetary policy shocks.
GDP* HICP* HP* BP* M* R* T* GDP HICP HP BP M

Policy rate shock 0 0 >0 0 <0 <0 0 0 0 >0 0 <0
Balance sheet shock 0 0 >0 0 <0 0 >0 0 0 >0 0 <0

Note: * marks the euro area variables, the other variables are the domestic variables of Finland.
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consumer prices, as in Peersman (2011), Gambacorta et al. (2014), Boeckx et al. (2017), and
Nocera and Roma (2017). It can be assumed that the housing supply is quite inelastic in the
short run, as new construction takes time to plan and build. The housing supply variable in
this paper is the number of square metres of building permits and although building time
is not reflected in that variable, it can be assumed that building permits are not obtained
instantly and hence the one-period lag can be considered justified.

Following, for example, Peersman (2011), Rahal (2016), Weale and Wieladek (2016) and
Nocera and Roma (2017), the mortgage interest rate is restricted to decrease on impact in
case of both identified shocks. A cut in the policy rate would induce a fall in the money
market interest rates that in turn would be passed through to lower bank lending rates,
including mortgage rates. A rise in liquidity due to balance sheet policies would increase
the credit supplied by the banks, and that in turn would reduce lending rates (Peersman,
2011).

As a policy rate shock is identified as an exogenous innovation in the monetary policy
rate (proxied by EONIA in this paper), I restrict that variable to decrease in case of an
expansionary policy rate shock. Since I define a balance sheet shock as a monetary
policy shock that leaves the policy rate unchanged, I restrict the policy rate variable to
have only a lagged impact in case of a balance sheet shock. As the central bank’s total
assets are the variable for the balance sheet innovations in my paper, I restrict the
central bank’s total assets to increase contemporaneously after an expansionary balance
sheet shock, following, for example, Schenkelberg and Watzka (2013), Gambacorta et al.
(2014), and Rahal (2016). I also assume that the policy rate shock can impact the central
bank’s total assets only with a lag.

The times series for the shocks identified are shown in Appendix C. The econometrically
identified shocks are reasonable and broadly are in line with information on the monetary
policy decisions of the ECB. The identified monetary policy rate shocks capture, for
example, the decrease of the key interest rates in 2009 and also the decrease of the
policy interest rates in the second half of 2011 after a period of them being unchanged
or even slightly increasing for some quarters. Since the year 2013 there are no notably
large shocks. However, in 2014 a small negative shock is observed, that could be tied to
the introduction of a negative policy interest rate.

The identified balance sheet shocks seem to reflect, for example, the ECB decision to
continue its main refinancing operation with full allotment in 2010 and the announcement
of outright monetary transactions programme in 2012. Also, for example, the monetary
policy decision of the expansion of the monthly purchases under the asset purchase pro-
gramme, and the announcement of a new series of targeted longer-term refinancing oper-
ations in 2016 can be seen to be captured by the shocks.

4. Results

This section presents the responses to the policy rate and balance sheet shocks of house
prices and other variables in the model. The 68% credible sets (the 16th and 84th percen-
tiles) of the impulse response functions (IRFs) are reported, following the standard in the
sign restrictions literature. The credible set reflects model uncertainty as well as sampling
uncertainty (Gambacorta et al., 2014). Model uncertainty comes from the model being set
identified, not point identified. Hence the data are potentially consistent with a number of
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structural models that are all admissible (Kilian & Lütkepohl, 2017). The median is also dis-
played in the figures, following for example Uhlig (2005).

The medians are commented in the interpretation of the impulse response functions, as
in Uhlig (2005). I use the term ‘significant’ to refer to the credible set excluding zero as in
Dieppe et al. (2016) and Nocera and Roma (2017), and so the term ‘not significant’ is used
in this paper for a credible set containing zero.

The shock size in Figure 1 is one standard deviation as common in the literature using
structural VAR models (e.g. Boeckx et al., 2017; Cesa-Bianchi, 2013; Christiano & Eichen-
baum, 2005; Gambacorta et al., 2014; Peersman, 2011; Uhlig, 2005). I have followed the
paper of Peersman (2011) in using shocks of the size of one standard deviation in case
of comparing the effects of two types of monetary policy shocks. Also, Gambacorta
et al. (2014) have compared the effects of different types on monetary policy shock,
based on the impulse responses of shocks of the size of one standard deviation. This
makes it possible to compare the impacts of shocks to different variables as one standard
deviation shock represents a typical shock to the respective variable.

Exogenous innovations to the interest rate bring a decrease in EONIA of around 3.5
basis points, and exogenous innovations to the total assets of the ECB correspond to an
increase of about 0.4%.

The results displayed in Figure 1 with the area bordered with lines indicate that a cut of
3.5 basis points in the euro area policy interest rate is followed in Finland by a rise in house
prices that peaks at 0.07% two quarters after the shock. The price level is still 0.02% higher
five years after the shock. The small impact of a policy rate shock on house prices in
Finland is consistent with earlier studies such as Giuliodori (2005) and Oikarinen (2009).

Figure 1. Impulse responses to policy rate and balance sheet shocks in Finland and the euro area
(2009Q1-2018Q2). Notes: The area bordered by lines displays the impact of policy rate shocks, the sha-
dowed area shows the impact of the balance sheet shocks (68% credible set). The line within a credible
set represents the median of the impulse responses. * is used to mark the euro area variables, the other
variables are the domestic variables of Finland.
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The policy rate shock has a positive impact on house prices also in the whole euro area like
it does in Finland. The impact peaks around the 8th quarter at about 0.05%. The peak
impact is reached later than in Finland. The effect dies out in about 4.5 years, and
hence is also quite persistent as in case of Finland. The persistent effect of a policy rate
shock on house prices in the euro area has also been found by, for example, Nocera
and Roma (2017).

An expansionary balance sheet shock amounting to an increase of about 0.4% in the
total assets of the ECB, also presented in Figure 1 (depicted with shadowed area) has a
small, positive and temporary effect on house prices in Finland. The median response
peaks at the magnitude of 0.035% and is reached in the period of the impact of the
shock. The effect dies out in a year. The impact of a balance sheet shock in the euro
area is of the same magnitude as in Finland. It peaks at around 0.035% also in the
impact period of the shock as in case of Finland. The effect is more persistent than in
Finland, fading out in the 9th quarter. As indicated in the introduction to this paper the
literature on the effect of unconventional monetary policies on house prices is as yet
very limited, but comparing the results of the current paper with those of the few
papers that have studied the impact of unconventional monetary policy on house
prices in the euro area shows that the results of this paper are in line with the earlier lit-
erature. There is a very small impact in case of most models in Rahal (2016) as well as in
Huber and Punzi (2020). Huber and Punzi (2020) suggest that a possible explanation of the
weaker response of housing variables in the euro area than in the US and the UK is that the
individual members of the euro area tend to be less integrated.

A policy rate shock appears to have a larger andmore persistent impact on house prices
than a balance sheet shock does in Finland and in the euro area as a whole. In Finland
though, the peak of the effect of a policy rate shock on house prices arrives faster than
it does in the whole euro area. The impact peaks at roughly the same magnitude in
Finland and the euro area. The effect of a balance sheet shock on house prices dies out
much faster in Finland and in the total euro area compared to the effect of the policy
rate. The peak magnitudes of the effects are smaller in case of a balance sheet shock
than in case of a policy rate shock. These results would indicate that a standard deviation
sized policy rate innovation would influence the house prices more strongly than a stan-
dard deviation sized balance sheet shock.

Turning briefly to the impact that the two types of monetary policy shock have on other
variables of the model, it can be seen from Figure 1 that the impact on GDP is quite similar
to the impact on house prices in magnitude of the peak effect in case of the effect of a
policy rate shock in both areas and in case of the effect of a balance sheet shock in
Finland. The impact of a policy rate shock on Finnish GDP peaks at around 0.07%; the
effect is smaller for euro area GDP, being around 0.05%. A similarly small impact of a
policy rate shock on GDP in Finland and in the euro area has also been found in earlier
literature such as Giuliodori (2005) for Finland and Peersman (2011), or Errit and
Uusküla (2014) for the euro area. The impact of a balance sheet shock on the GDP of
Finland is very similar to the impact on house prices: it is positive and temporary, and
peaks at the magnitude of about 0.03%. In the euro area a balance sheet shock does
not appear to have a significant effect on GDP.

The small response of house prices and output to a balance sheet shock can be
considered to be consistent with earlier studies. The effect of an unconventional
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monetary policy shock on house prices has only been studied in a few papers and a
very small response in the euro area can be seen in those studies as well. The
response of output can be compared to that in Elbourne et al. (2018), where the
effect is also very small and not significant in both the euro area and Finland as an
individual country. Elbourne et al. (2018) also study the impact on consumer prices
in the euro area and individual euro area countries and the effect on that variable
also appears to be notably small and not significant, again both at the level of the
whole monetary union and in Finland. The latter conclusion is also consistent with
the findings of the current paper as the response of the HICP of the euro area and
the HICP of Finland to a balance sheet shock is very small and initially not significant
for several quarters.

The impact of a policy rate shock on housing starts is faster and peaks at a higher mag-
nitude in Finland than in the whole euro area. The effect dies out in the 11th quarter in
case of Finland and in the 12th quarter in case of the euro area. In Finland there is no
effect of a balance sheet shock on housing starts. In the euro area the effect is not signifi-
cant until around the second quarter and after that there is a small positive effect on
housing starts until the end of the second year. The effect of a policy rate shock on
housing starts is much larger than the effect of a balance sheet shock on housing starts
in case of Finland and the euro area.

The response of ECB total assets to a policy rate shock is restricted to be zero on
impact by the identifying assumptions. After the period of impact the effect of the
shock is positive and temporary. The impact of a policy rate shock on EONIA, which
was used as the monetary policy rate variable in the model, and on the mortgage inter-
est rate in both areas is quite similar. This is an expected result as loans with a variable
interest rate are usually tied to EURIBOR in the euro area, and that rate is highly corre-
lated with EONIA. The decline in mortgage interest rates is ca 0.01 percentage points in
both areas.

In Appendix D the impulse responses are presented in a rescaled format, making it
possible to study the impact of the two types of monetary policy shock on house
prices relative to the impact of euro area GDP. The rescaled impulse responses are nor-
malized by the peak median impact on euro area GDP with the peak impact being 1 in
case of both types of monetary policy shock. The results show that the relative impact
on house prices in Finland is initially higher in case of a balance sheet shock than in case
of a policy rate shock. Later the relative impact of a balance sheet shock gets smaller
and the relative impact of a policy rate shock increases until the effects of both types
of monetary policy shock reach approximately the same magnitude around the time
of the peak effect on euro area GDP. Similarly to the results of the benchmark model
the relative impact on house prices dies out faster in case of a balance sheet shock.
Turning now to the relative impact of both types of monetary policy shock on house
prices in the whole euro area, the results show that the effect is initially larger in case
of a balance sheet shock as was also the result in case of Finland. Moreover, like in
Finland, the relative impact of house prices in the euro area is of the same magnitude
relative to euro area GDP at the time of the peak effect on euro area GDP in case of both
types of monetary policy shock. Also, as in the results of the benchmark model, the rela-
tive impact of a balance sheet shock on house prices fades out sooner than the relative
effect of a policy rate shock.
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5. Robustness checks

To assess the robustness of the results of the paper, I also carry out estimations using
different short-term interest rate variables and deflators as well as adding an additional
variable to the model.

I estimate the model using alternative short-term interest rate variables and deflators in
order to see if choosing another policy rate variable instead of EONIA would influence the
results. I estimate the model using EURIBOR and MLF instead of EONIA as the monetary
policy rate variables. In neither case is there any notable difference in the results
(shown in Appendix B) from those obtained using EONIA.

For robustness of the results I also estimate the results using the GDP deflator instead of
the HICP in deflating GDP, house prices and the central bank’s total assets. The results do
not differ notably from those presented in Section 4.

As studies have indicated that oil prices variable could possibly influence the results
then in order to check for a possible omitted variables bias, I also try to specify a model
with oil prices included, as in, for example, Baek and Miljkovic (2018). The results are pre-
sented in Figure 2 and they are very similar to the results of the benchmark model.

6. Conclusion

As witnessed during the financial crises, the housing market can have an amplifying
effect in the transmission of financial market disruptions into the real economy. This
makes it important to see how different types of monetary policy would influence
house prices.

Figure 2. Impulse responses to policy rate and balance sheet shocks in Finland and the euro area with
oil prices in the model (2009Q1-2018Q2). Notes: The area bordered by lines displays the impact of
policy rate shocks, the shadowed area shows the impact of the balance sheet shocks (68% credible
set). The line within a credible set represents the median of the impulse responses. * is used to
mark the euro area variables, the other variables are the domestic variables of Finland.
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In this paper, I study the effects of monetary policy shocks on house prices in Finland, a
small open economy that is part of the euro area. Using a combination of zero and sign
restrictions within the Bayesian SVAR framework, I identify two types of monetary policy
shock, which are a policy rate shock and a balance sheet shock. A policy rate shock is ident-
ified as an exogenous innovation to the central bank’s policy interest rate and a balance
sheet shock as an exogenous innovation to the central bank’s balance sheet that leaves
the policy rate unchanged.

The results of the paper indicate that an expansionary policy rate shock has a small and
positive impact on house prices in Finland and the whole euro area. In Finland the peak of
the effect of a policy rate shock on house prices arrives faster than in the whole euro area
and the effect is more persistent than in the euro area. However, the impacts peak at quite
similar magnitude in both Finland and the euro area with the impact being a bit larger in
case of Finland.

The impact of the balance sheet policies on house prices is very small in Finland, as is the
impact on house prices in the euro area. The impacts are of the samemagnitude. To the best
of my knowledge, the impact of unconventional monetary policy on the house prices of an
individual euro area country has not studied before. As there are a couple of papers that
investigate the effect of unconventional monetary policy on house prices in the euro area
(Huber & Punzi, 2020; Rahal, 2016), we can say that the results for the whole euro area
obtained in my paper are similar to those of the few existing earlier studies.

The findings of the paper indicate that policy rate shocks have a larger and more per-
sistent impact on house prices than balance sheet shocks do, both in the small euro area
economy of Finland and in the euro area as a whole. In Finland though, the peak of the
effect of a policy rate shock on house prices and on housing starts is reached faster
than it is in the whole euro area, showing that the response of the housing market is
faster in a small open economy than in the whole monetary union. The results of the
paper may indicate that the impact of a conventional monetary policy shock on main
economic indicators could be stronger and more persistent than the effect of an uncon-
ventional monetary policy shock in a monetary union.

In future studies, the impact of the two types of monetary policy shock on house prices
could be studied in a larger set of individual euro area countries, with a focus on the
sources of possible differences in the results across countries. It would also be pertinent
to study in greater detail why conventional monetary policy tends to have a larger
effect on macroeconomic variables than unconventional monetary policy does in the
euro area. Another powerful alternative for future research is using narrative sign restric-
tions for the identification of shocks.

Note

1. GDP, building permits and the central bank’s total assets are expressed per capita in order to
ensure that changes in those variables are not affected by changes in population and to over-
come the differences in scale between the euro area and Finland.
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Appendices

Appendix A Description and Sources of the Data

Variable Description Source
GDP* GDP of the euro area at current prices divided by the population

of the euro area.
Statistical Data Warehouse

HICP* Harmonized index of consumer prices of the euro area. Eurostat
House prices* Residential property price index of the euro area. National sources, BIS Residential

Property Price database
Housing starts* Building permits index of the euro area, square metres of useful

floor area of all residential buildings excluding residences for
communities divided by the population of the euro area.

Statistical Data Warehouse

Mortgage interest
rate*

Loans to households for house purchases, over 10 years, new
business coverage. Data were monthly, I calculated the
quarterly averages.

Statistical Data Warehouse

Short term
interest rate*

Euro overnight index average (EONIA). Data were monthly, I
calculated the quarterly averages.

Eikon/ECB

Central bank’s
total assets*

ECB total assets divided by the population of the euro area. Eikon/ECB

GDP GDP of Finland at current prices divided by the population of
Finland.

Statistics Finland

HICP Harmonized index of consumer prices of Finland. Eurostat
House prices House price index of Finland. National sources, BIS Residential

Property Price database
Housing starts Building permits of residential buildings, square metres of floor

area divided by the population of Finland. Data were monthly,
I calculated the quarterly sums.

Statistics Finland

Mortgage interest
rate

Loans to households for house purchases, over 5 years,
outstanding loans. Data were monthly, I calculated the
quarterly averages.

Statistical Data Warehouse

Oil prices* Brent crude oil prices, converted into euros. Data were monthly,
I calculated the quarterly averages.

Federal Reserve Bank of St. Louis

Note: The euro area variables are marked with *.
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Appendix B Impulse responses with alternative measures for the short-term
interest rate

Figure B1 Impulse responses to policy rate and balance sheet shocks using EURIBOR as a measure for
the short-term interest rate. Notes: The area bordered by lines displays the impact of policy rate shocks,
the shadowed area shows the impact of balance sheet shocks (68% credible set). The line within a cred-
ible set represents the median of impulse responses. * is used to mark the euro area variables, the other
variables are the domestic variables of Finland.

Figure B2 Impulse responses to policy rate and balance sheet shocks using MLF as a measure for the
short-term interest rate. Notes: The area bordered by lines displays the impact of policy rate shocks, the
shadowed area shows the impact of balance sheet shocks (68% credible set). The line within a credible
set represents the median of impulse responses. * is used to mark the euro area variables, the other
variables are the domestic variables of Finland.
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Appendix C Time series for the identified shocks

Appendix D Impulse responses rescaled by the peak impact on euro area GDP

Figure C1. Time series for a policy rate shock and a balance sheet shock.

Figure D1 Impulse responses to policy rate and balance sheet shocks rescaled to yield the same impact
on euro area GDP. Notes: The area bordered by lines displays the impact of policy rate shocks, the sha-
dowed area shows the impact of balance sheet shocks (68% credible set). The line within a credible set
represents the median of impulse responses. * is used to mark the euro area variables, the other vari-
ables are the domestic variables of Finland.
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