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Introduction 
During the financial crisis at the end of the 2000s, house prices fell dramatically in many 
countries after a preceding steep rise. There is no doubt that house prices were an 
important channel to amplify the consequences of the crisis, as shown in the studies by 
Duca et al. (2010), Igan et al. (2011) and Mian and Sufi (2011) among others. Hence, there 
is empirical evidence that developments in the housing market can affect financial 
stability and the economy through various channels, thereby making it essential to 
understand how house prices can influence the economy as well as how house prices can 
themselves be impacted through different policies such as monetary policy.  

The aim of the thesis is to investigate the impact of different types of monetary policy 
on house prices and to study the effect that the dynamics of the housing market in turn 
have on the real economy, and more specifically on private consumption. This choice of 
topics for the thesis is predicated by the importance of the housing sector in the economy 
as underscored by the experiences during the global financial crisis.  

There has been a growing interest in the effect of monetary policy on house prices 
since the start of the global financial crisis in 2008. As the monetary policy interest rate 
reached the zero lower bound in around 2009 in several countries, the central  
banks could no longer use conventional monetary policy measures and had to turn to 
unconventional monetary policy tools. How monetary policy interest rates affect 
macroeconomic variables and house prices has been studied extensively in the literature, 
but the effects of unconventional monetary policy have been investigated much less, 
especially its effects on house prices. 

Changes in interest rates affect asset prices, creating wealth effects that have an 
impact on the consumption decisions of households (Kuttner, 2018). Housing has an 
important position among the assets held by households, as housing wealth makes up a 
large share of household wealth. An important channel that links the housing market to 
the real economy is the wealth effect on consumption. Studying this link gives a better 
understanding of how potential changes in the housing market could affect the economy. 
The value of housing influences the ability of agents to borrow and spend and so the 
dynamics of housing markets can trigger movements in aggregate economic activity 
(Kanik and Xiao, 2014).  

The thesis consists of three published articles. Publications I and II study the impact of 
different types of monetary policy on house prices and Publication III investigates the 
effect of housing wealth on private consumption. 

The publications of the thesis focus on the three Scandinavian countries Sweden, 
Norway and Denmark, and on Finland and Estonia. The housing sectors in all these 
countries have played an important role in the economy, and all five countries have 
experienced large booms and busts in the housing market.  

The motivation for choosing these sample countries was different for each of the 
different publications of the current thesis. The Scandinavian countries were chosen as 
the object of study because of their similar economic backgrounds but yet differences in 
monetary policies, housing loan systems and owner-occupancy rates, which makes 
comparison of the effects of different types of monetary policy shock across the 
countries appealing. Finland is a small open economy that is part of the euro area and 
studying the impact of monetary policy shocks using Finnish data and comparing the 
results with those of the whole euro area is especially interesting. This is because doing 
so gives a picture of whether and how the house prices of a small individual country in a 
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monetary union respond differently to the shocks compared to the house prices of the 
whole monetary union. Estonia is a country in Central and Eastern Europe (CEE) that 
experienced a large upsurge and a steep downturn in house prices in the 2000s and has 
a remarkably high owner-occupancy rate. Studying how the dynamics of housing wealth 
might influence private consumption in Estonia constitutes an example that could be 
used in case of other CEE countries for example, or more generally in countries with 
volatile housing markets.  

The publications of the thesis employ the Bayesian structural vector autoregressive 
method (Publications I and II) and the vector error correction model approach 
(Publication III). Different types of identification are used: in Publications I and II the 
monetary policy shocks are identified using a combination of zero and sign restrictions, 
while in Publication III the impacts of innovations in housing value are studied using 
Cholesky identification. Impulse response functions are used in all three papers to show 
the effects of the innovations on impact and in the subsequent quarters. 

The thesis contributes to the academic literature by extending the literature on the 
impact of monetary policy on house prices by analysing how unconventional policy 
affects house prices and whether and how the effects of different types of monetary 
policy differ. Moreover, the thesis presents a comparison of the effects across the three 
Scandinavian countries, where there are similarities as well as differences. The thesis also 
analyses how different types of monetary policy affect house prices in an individual euro 
area country and whether and how these impacts are different from those in the whole 
euro area. Finally, the thesis also provides new insights on how the housing market 
affects private consumption in a CEE country that has a notably high owner-occupancy 
rate and that has seen large rises and falls in house prices. 

The thesis is organised as follows. Section 1 discusses the link between monetary 
policy and house prices, introduces different types of monetary policy and gives an 
overview of Publications I and II. Section 2 explains the relationship between housing 
wealth and private consumption and gives an overview of Publication III. Section 3 
contains the final comments summarising the contributions of the paper and presenting 
the directions for future research. Appendices I-III contain the three publications. 
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1 Monetary Policy and House Prices 
The primary objective of the monetary policy of central banks is to maintain price 
stability, which means meeting a target year-on-year growth in the consumer price index. 
In order to keep the rise in the general price level at its target level, the central bank can 
adjust the money supply or policy interest rates.  

If money is neutral, the central bank cannot impact the real economy in the long run 
through monetary policy. However, the New Keynesian theory states that in the short 
run monetary policy can influence economic activity through its effect on consumption 
and investment. An important part of the transmission mechanism of monetary policy 
are asset prices. The volatility of asset prices may have a considerable effect on output 
and the price level (Bjørnland and Jacobsen, 2010).  

House prices are an important category within asset prices. They can play a large role 
in a financial crisis, as was witnessed, for example, during the Global Financial Crisis of 
2008-2010 (see for example Duca et al., 2010; Igan et al., 2011; Mian and Sufi, 2011). 
Rapid increases in house prices allowed households to use the additional value to borrow 
for consumption through household equity withdrawal, and this in consequence boosted 
the economy. When the prices plummeted during the crisis, the fall in the value of 
collateral had a severe impact on the financial position of households as most housing 
was financed by loans. Negative housing equity and a rise in mortgage defaults amplified 
the recession (Diamond and Rahan, 2009; Rötheli, 2010; Mian and Sufi, 2011). This makes 
it essential to study thoroughly the relationship between monetary policy and house 
prices, as house prices represent one important channel through which monetary policy 
can affect financial stability and the economy (Aoki et al., 2004; Mian and Sufi, 2011; 
Cesa-Bianchi et al., 2015; Jordà et al., 2015; Williams, 2016).  

How monetary policy measures affect macroeconomic variables has been studied 
widely. However, most of the literature on the impact of monetary policy focuses on the 
effect of the monetary policy interest rate, which is also referred to as conventional 
monetary policy; see the reviews of that strand of the literature in Uhlig (2005) and 
Gertler and Karadi (2011) for example. However, there are times when this kind of 
monetary policy cannot be implemented, because interest rates cannot be lowered any 
further to stimulate the economy. In those situations Taylor rules would suggest the 
nominal interest rates to be negative, but market interest rates are effectively bounded 
by zero as agents can always hold non-interest bearing cash (Joyce et al., 2012). Around 
2009 the zero lower bound was reached by the monetary policy interest rates of several 
central banks, including the European Central Bank (ECB), the Federal Reserve, the Bank 
of England and the Bank of Japan.  

In those unusual circumstances other kinds of monetary policy measures have to be 
used by the central banks. Measures other than steering the key interest rates are often 
referred to as unconventional monetary policy. Examples of those measures are large-
scale asset purchases, forward guidance and credit easing. The ECB has, for example, 
conducted outright purchases of government bonds, asset-backed securities and 
covered bonds starting from 2009 (Boeckx et al., 2017). The ECB has run three covered 
bond purchase programmes, launched in 2009, 2011 and 2014, while outright monetary 
transactions were started in 2012 and the asset-backed securities purchase programme 
began in 2014. The Federal Reserve has carried out large-scale asset purchases, a maturity 
extension programme and forward guidance since 2008 (Kuttner, 2018). It has had three 
large-scale asset purchase rounds started in 2008, 2010 and 2012, and it launched a 
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maturity extension programme in 2011. The unconventional monetary policies have led 
to substantial increases in the balance sheets of the central banks (Joyce et al., 2012).  

The transmission channels from conventional monetary policy and unconventional 
monetary policy to house prices may be different. With conventional monetary policy,  
a cut in the monetary policy interest rate would lead to a decline in banks’ lending rates 
and a rise in the interest rate spreads as the fall in banks’ lending rates is less than 
proportional (Peersman, 2011). With unconventional monetary policy, the injection of 
liquidity would result in an increase in the amount of credit supplied by the banks, so 
reducing the lending rates of the banks and their interest rate spreads (Peersman, 2011; 
Huber and Punzi, 2020). For example Walentin (2014) argues that if unconventional 
monetary policy succeeds in influencing the mortgage spread, then it may have large 
effects on property prices.  

As unconventional monetary policy would reduce the long-term interest rates on, say, 
government bonds, other long-term interest rates like housing loan interest rates would 
also decrease. A fall in interest rates on housing loans would imply a reduction in the user 
cost of housing that would in turn increase the demand for housing (Kanik and Xiao, 
2014; Walentin, 2014; Rahal, 2016) and hence, house prices would start to rise.  

The upshot is that for both types of monetary policy an effect on the lending rates of 
banks, including those for housing loans, would be expected, but the magnitudes of the 
effect would be different. This difference would in turn lead to differences in the effects 
on house prices.  

The literature on the effects of unconventional monetary policies on the economy has 
been expanding fast and includes the academic studies by Baumeister and Benati (2013), 
Schenkelberg and Watzka (2013), Gambacorta et al. (2014), Boeckx et al. (2017), Gupta 
and Jooste (2018), and Elbourne et al. (2018). However, relatively few studies have 
focused on how unconventional monetary policy affects house prices. This topic has been 
studied by Smith (2014), Rahal (2016), Gabriel and Lutz (2017), Renzhi (2018), and Huber 
and Punzi (2020), while Publications I and II of the current thesis also contribute to that 
literature. Moreover, to the best of the knowledge of the author of this thesis, 
Publication I of the current thesis is the first to compare the effects of the two types of 
monetary policy shock on house prices in one empirical model. The effects of the two 
types of monetary policy shock have earlier been studied in one model in, for example, 
Peersman (2011), but that paper does not include house prices in the model. 

To study the effects of different types of monetary policy on house prices, two types 
of monetary policy shock are identified in the current thesis in Publications I and II.  
An innovation in the central bank’s policy interest rate is used as a proxy for a 
conventional monetary policy shock, and that shock is labelled as a policy rate shock.  
An innovation in the central bank’s total assets that leaves the policy interest rate 
unchanged is used as a proxy for an unconventional monetary policy shock, and that 
shock is labelled as a balance sheet shock. Both shocks are expansionary shocks referring 
to a decrease in the monetary policy rate and an increase in the central bank’s balance 
sheet.  

The central bank’s balance sheet innovations are used as a proxy for unconventional 
monetary policy shocks, following, for example, Peersman (2011), Gambacorta et al. 
(2014), Rahal (2016), Boeckx et al. (2017), and Gupta and Jooste (2018). Another 
possibility used in the literature studying unconventional monetary policy is to use the 
shadow interest rate. Such an approach is employed in Elbourne et al. (2018) for 
example, and also in Huber and Punzi (2020). The shadow interest rate could not have 
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been used in case of Publications I and II, because it would then not have been possible 
to distinguish between and compare conventional and unconventional monetary policy 
shocks in one model, which was a main aim of the two studies. Furthermore, Çekin et al. 
(2020) mention in their paper for example that a shadow interest rate is a common 
metric for conventional and unconventional monetary policies, meaning the effects of 
the two types of monetary policy cannot be separated if the shadow interest rate is used.  

Following most of the studies that identify shocks using sign restrictions, Publications 
I and II employ the Bayesian approach for estimation and inference because in case of 
inequality restrictions the models are set identified, not point identified. Using the 
frequentist approach with sign restrictions would tend to give confidence intervals that 
are wide and not informative about the shape of the impulse responses, making it 
difficult to interpret the results economically (Kilian and Lütkepohl, 2017).  

In Publications I and II the monetary policy shocks are identified using a combination 
of sign and zero restrictions, following an increasing strand of VAR literature that employs 
this kind of identification (for example Baumeister and Benati, 2013; Gambacorta et al., 
2014; Rahal, 2016; Boeckx et al., 2017). The algorithm of Arias et al. (2018) is followed 
for the identification in Publications I and II. The use of sign restrictions on the responses 
of monetary policy shocks has grown since the seminal paper of Uhlig (2005), which 
proposed the new agnostic method of imposing sign restrictions on impulse responses. 
Sign restrictions make it possible to make the a priori theorising explicit and at the  
same time to use it as little as possible (Uhlig, 2005). Adding zero restrictions to the 
identification scheme in addition to sign restrictions sharpens the identification of  
the structural shocks by narrowing down the set of admissible impulse responses so that 
the shocks can be distinguished from each other better. If a combination of sign and zero 
restrictions is used, the identification generally comes from fewer restrictions than with 
the Cholesky identification scheme for example (Arias et al., 2018).  

The shocks in Publications I and II are of the size of one standard deviation as is 
common in the structural VAR literature, for example in Uhlig (2005), Christiano and 
Eichenbaum (2005), Cesa-Bianchi (2013), and Boeckx et al. (2017). 

To achieve orthogonality of the two shocks identified in Publications I and II it is 
assumed that a balance sheet shock has no contemporaneous impact on the monetary 
policy rate, as in Baumeister and Benati (2013) and Boeckx et al. (2017) for example. In 
Publication II, which models the euro area and Finland, the assumption of block 
exogeneity is added to the identification scheme, following Mumtaz and Surico (2009) 
and Kilian and Lütkepohl (2017). The assumption is necessary because there is a euro 
area block and a Finnish block in the identification scheme of Publication II and it can be 
assumed that the variables of Finland cannot contemporaneously affect the variables of 
the euro area.  

Next, subsections 1.1 and 1.2 give overviews of Publications I and II. 

1.1 Overview of Publication I  
Publication I, The Effects of Conventional and Unconventional Monetary Policy on House 
Prices in the Scandinavian Countries, explores the impacts of two types of monetary 
policy shock on house prices in Sweden, Norway and Denmark. The impacts are studied 
separately for each of the three countries so the effects can be compared also across the 
countries. The main focus is on the impact of the identified shocks on house prices, but 
the responses of the other variables of the model, which are GDP, building permits, the 
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mortgage interest rate, the monetary policy interest rate, and the total assets of the 
central bank, are considered as well. 

Publication I employs quarterly data with the sample period lengths based on data 
availability. The data period for Sweden is 1989Q1-2017Q1, for Norway the data run from 
1988Q4 to 2017Q1, and the data for Denmark are from 1990Q1 to 2017Q1. The data are 
in levels, allowing for implicit cointegration proposed by Sims et al. (1990) and followed 
by many authors (for example Gambacorta et al., 2014; Boeckx et al., 2017; Cesa-Bianchi 
et al., 2020). For the estimation, Publication I uses the Bayesian structural vector 
autoregressive approach with two shocks identified, which are a policy rate shock and a 
balance sheet shock. A policy rate shock is an exogenous innovation in the monetary 
policy interest rate proxied by the repo rate for Sweden and Denmark and by the 
overnight lending rate for Norway. A balance sheet shock is an exogenous innovation in 
the central bank’s total assets. The balance sheet of the Swedish central bank is proxied 
by M3 for reasons of data availability. The Normal-Wishart prior is used, following for 
example Uhlig (2005), Peersman (2011), Schenkelberg and Watzka (2013), and Boeckx  
et al. (2017).  

The results presenting the impact of the identified shocks on house prices show that 
there are similarities as well as differences in the three Scandinavian countries in the 
responses of house prices to the two types of monetary policy shock. In Sweden, Norway 
and Denmark both a policy rate shock and a balance sheet shock have a positive impact 
on house prices. Moreover, in all the three countries a balance sheet shock results in a 
response with a higher peak than that of the response of a policy rate shock. Also,  
the effect of a balance sheet shock on house prices is more persistent in all the countries, 
which is consistent with Peersman (2011) for example, who also finds that non-standard 
monetary policy has a more persistent impact than interest rate shocks do. One possible 
explanation for why the balance sheet shock has a larger and more persistent effect than 
the policy rate shock is that the results show that the impact of a balance sheet shock on 
the mortgage interest rate is larger and more persistent. 

The effect of a balance sheet shock is more sluggish than the effect of a policy rate 
shock in Sweden and Denmark, whereas in Norway the speed of impact is similar for both 
types of monetary policy shock. It is fascinating that the responses of each type of 
monetary shock are so similar across the three countries, despite of the differences in 
the monetary policy regimes and mortgage market structures.  

Before being published in the Journal of Housing Economics, an earlier version of this 
paper was issued in the TUTECON Working Paper series (No. WP-2018/2). The paper was 
accepted for publication in the Journal of Housing Economics in November 2019.  
The paper was presented at the 10th Economic Challenges in Enlarged Europe conference 
in June 2018, at the 2nd Baltic Economic Conference in June 2019, and in doctoral 
seminars at Tallinn University of Technology.  

1.2 Overview of Publication II  
Publication II, Conventional and Unconventional Monetary Policies: Effects on the Finnish 
Housing Market, investigates the topic of Publication I further by concentrating on a 
small open economy that is part of a monetary union. The paper focuses its study on how 
different types of monetary policy have influenced house prices in Finland, a small euro 
area country. It extends this by also looking at how house prices in the euro area as a 
whole are affected so that the effects in an individual country and in the monetary union 
as a whole can be compared. It also presents the effects on other variables of the model, 
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which are GDPs, HICPs, building permits, mortgage interest rates in Finland and the euro 
area, EONIA, and the ECB’s total assets.  

Publication II uses quarterly data from 2009Q1 to 2018Q2. As in Publication I, implicit 
cointegration is also assumed in Publication II. Similar to Publication I the Bayesian 
structural vector autoregressive approach is employed with two shocks identified, which 
are a policy rate shock and a balance sheet shock. A policy rate shock is identified as an 
exogenous innovation in the monetary policy interest rate, which is proxied by EONIA in 
the paper. A balance sheet shock is an exogenous innovation in the ECB’s total assets. 
Sign and zero restrictions are used in the identification scheme and, as mentioned above, 
in order to account for the fact that a small euro area member country cannot 
contemporaneously affect the variables of the whole euro area, the block exogeneity 
assumption is included in the identification scheme in Publication II. The independent 
Normal-Wishart prior is used in Publication II.  

The main results of Publication II that present the effect of the identified shocks on 
house prices show that both types of expansionary monetary policy shock have a positive 
and temporary effect on house prices in Finland as well as in the euro area as a whole.  
In both Finland and the euro area the policy rate shock seems to have a greater and more 
persistent effect on house prices than the balance sheet shock does. The impact of a 
policy rate shock on house prices peaks faster in Finland than in the euro area. The peak 
effect is a little larger in Finland than it is in the euro area, but the magnitudes are still 
quite similar. The effect of a policy rate shock on house prices may have peaked faster 
and been more persistent in Finland because the response of the mortgage interest rate 
in Finland was larger and more persistent than that in the euro area as a whole.  
The smaller and less persistent response of the mortgage interest rate of the euro area 
as a whole would in turn be consistent with the euro area variables containing the 
indicators of all the euro area countries, where there are various different systems for 
financing housing.  

A balance sheet shock has quite a small impact on house prices in Finland and the 
euro area and again, as was the case with a policy rate shock, the effects are of a similar 
magnitude. The findings of the paper indicate that policy rate shocks have a larger and 
more persistent effect on house prices than balance sheet shocks do. The conclusion is 
the same both in Finland and in the whole euro area. That balance sheet shocks have a 
very small impact on house prices in the euro area is in line with the results of Rahal 
(2016) and Huber and Punzi (2020); the effect in Finland has not been studied before. 
The results of Publication II could indicate that conventional monetary policy measures 
are more effective in a monetary union at affecting house prices than unconventional 
monetary policy measures are.  

The paper has been presented in doctoral seminars at Tallinn University of Technology. 
The paper was accepted for publication in the Baltic Journal of Economics in June 2020.  
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2 Housing Wealth and Private Consumption 
The literature on the impact of wealth on private consumption is vast. The wealth effect 
on consumption is usually studied using the life-cycle model developed by Ando and 
Modigliani (1963), who modified the standard Keynesian consumption function, the 
grounds of which were introduced in Keynes (1936). The life-cycle model is based on the 
assumption that consumers maximise their utility under a lifetime resource constraint 
(Altissimo et al., 2005), while lifetime resources consist of both income and wealth.  
In the life-cycle model households smooth their consumption over their lifetime, taking 
account of the current and future expected flows of income and wealth. Households alter 
their consumption in response to any unexpected changes in income or wealth. 

Although many studies investigate the effect of wealth on consumption with a focus 
on wealth as a whole, wealth is not actually homogenous but consists of different 
components. Consumption can vary in its response to the different wealth components 
as those components exhibit different degrees of persistence and uncertainty. Wealth is 
typically divided into housing wealth and financial wealth. There are also papers that 
divide wealth into housing wealth and non-housing wealth, for example Iacoviello (2011), 
but in its essence non-housing wealth still refers to financial wealth; the examples of  
non-housing wealth given by Iacoviello (2011) are shares in firms or holdings in 
government debt. Financial wealth is in some cases grouped into equity and non-equity 
financial wealth, depending on whether or not it represents ownership in, for example, 
a company. 

Housing wealth makes up a large share of household wealth. Data from national 
accounts show that housing wealth increased as a share of total household wealth in the 
whole euro area from 50% in 1999 to about 62% in 2008, then declined as the result of 
the financial crisis and began to increase again in around 2016 (Bondt et al., 2020).  
The study by Meriküll and Rõõm (2019), who use household level data from the 
Household Finance and Consumption Survey, puts the share of housing in total assets at 
about 67% in 2013-2014 in the euro area, while in Estonia it was about 68% in 2013 and 
around 63% in 2017.  

The different transmission channels through which changes in the value of housing 
feed into the economy are the wealth channel, the credit channel, and the private 
investment channel (Goodhart and Hoffman, 2008). The wealth channel is consumers 
feeling wealthier if the value of their assets increases, leading them to reduce their 
savings and increase their consumption. Thus, an unexpected change in wealth induces 
revisions in the optimal consumption plan of consumers (Paiella and Pistaferri, 2017). 
The credit channel works through changes in the value of collateral, as the value of the 
collateral increases, it improves the availability of credit to households, which may 
encourage them to borrow more (Aoki et al., 2004; Bjørnland and Jacobsen, 2010; Jordà 
et al., 2015). The private investment channel is connected to Tobin’s q effect on 
investment, with the value of housing increasing relative to construction costs (Goodhart 
and Hoffman, 2008; Altissimo et al., 2005; Bjørnland and Jacobsen, 2010; Huber and 
Punzi, 2020).  

The literature on how the different components of the total wealth of households 
affects consumption has produced different findings for which component affects 
consumer spending the most, financial wealth or housing wealth. Most authors find that 
housing wealth has a larger effect (for example Benjamin et al., 2004; Case et al., 2005; 
Pachebo and Barata, 2005; Muellbauer, 2008; Bostic et al., 2009; Iacoviello, 2011; Paiella 
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and Pistaferri, 2017; Caceres, 2019; May et al., 2020). However, there are other papers 
where it is argued that financial wealth has a larger effect than housing wealth. This 
conclusion is reached for example in Altissimo et al. (2005), Skudelny (2009), Sousa 
(2009), and Ludwig and Sløk (2004). In any case, the importance of disaggregating wealth 
into components in order to study the effect of wealth on consumption is emphasised in 
the literature. 

Many studies use micro level data to estimate the wealth effect on consumption as 
using micro level data allow the consumption response to be heterogeneous across 
socio-economic groups. However, using macro level data makes it possible to link the 
wealth effect explicitly to the dynamics of aggregate consumption and to find long-term 
relationships. Publication III uses aggregate data to investigate at the aggregate level how 
changes in housing wealth affect private consumption. 

The conventional approach to measuring the wealth effect on private consumption 
does not, however, take into account that the variables of the model, which are 
consumption, labour income and wealth, are likely to share a trend and may be 
cointegrated (Lettau and Ludvingson, 2004). Publication III relates to the strand of 
literature that takes possible cointegration into account and performs a cointegration 
analysis to allow for the possibility that the non-stationary time series of the variables in 
the model could have a stationary linear combination. Cointegration techniques 
combined with error correction models also make it possible to find empirical evidence 
for the long-run relationships as well as to explain the short-term linkages between the 
variables (Pachebo and Barata, 2005).  

Next, an overview of Publication III is presented.  

2.1 Overview of Publication III 
Publication III, The Impact of a Change in Real Estate Value on Private Consumption in 
Estonia, studies the link between the value of residential housing stock and private 
consumption in Estonia, allowing the effect that changes in housing wealth have on 
private consumption to be estimated for a CEE country that has a very high rate of  
owner-occupancy and has experienced large rises and falls in house prices. The paper 
focuses on the impact of housing value on private consumption, while also noting the 
effects on the other variables of the model, which are GDP and household debt. 
Hereinafter instead of the term “real estate” the term “housing” is used as is more 
common in the literature on macroeconomics. 

Publication III estimates a VECM model, as in for example Lettau and Ludvingson 
(2004), in order to capture the long-term equilibrium and short-term relationships 
between the variables of the model. Before the VECM method is applied, the order of 
integration of the time series of the variables of the model is tested. As all the time series 
appear to be non-stationary and the order of integration is the same for all of them, the 
possible existence of cointegrating relationships is tested using the Johansen 
cointegration test. As cointegration between the time series is found, a VECM model is 
estimated. Weak exogeneity is also tested for each variable in the process of estimation, 
and for the variables that appear to be weakly exogenous, the restriction is kept in the 
model. Also the normalisation restriction is imposed on the private consumption 
variable. Cholesky identification is used and the ordering of variables, based on 
decreasing exogeneity, is housing stock value, GDP, household debt and private 
consumption. For example it is assumed that an innovation in the value of the housing 
stock affects all the variables in the same period and so it is ordered first, while the value 
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of the housing stock is not contemporaneously impacted by the other variables of the 
model.  

Publication III uses quarterly data from Estonia from the first quarter of 1997 to the 
first quarter of 2015. The sample period is chosen due to the availability of the data, as 
the real estate transaction register of the Estonian Land Board was established in 1997. 
The value of the housing stock that is used as the variable for housing wealth in 
Publication III is derived using data on the level of house prices and data on housing 
space. Many studies use house prices as a proxy for housing wealth, but the value of the 
housing stock is a more precise measure because it also takes account of the changing 
housing stock. Total aggregate consumption is used for private consumption, as in 
Ludwig and Sløk (2004) for example. It may also be worth distinguishing between durable 
and non-durable consumption to detect explicitly whether the flow of consumption is 
affected by the wealth effect, but this remains for future research. 

Publication III presents both the long-term equilibrium relationship and the  
short-term dynamics. All the coefficients of the long-term equation are statistically 
significant and the results indicate that housing value exhibits a positive long-term 
relationship with private consumption. As some results could have been explained more 
thoroughly in the article, the author of the thesis uses the opportunity to add the 
explanation in this section. More particularly, the positive long-term relationship 
between household debt and consumption might be surprising given that it is a negative 
component of wealth, but it can be explained by the use of housing equity withdrawal 
and financial deepening for example. In the literature on financial deepening, the credit 
stock is often used as a proxy for financial intermediary development, in for example 
Beck et al. (2000), Beck et al (2014). A positive relationship between housing debt and 
private consumption has also been found by Martínez-Carrascal and del Rio (2004),  
who use the VECM approach like is used in Publication III in the current thesis, and in 
Chucherd 2006.  

The short-term responses to changes in housing wealth, which are the responses to 
a 1% innovation in housing value, confirm the positive and long-lasting effect on the 
variables. The impulse response function indicates that the effect on private 
consumption is initially small after the moment of impact, but it increases after that until 
it settles at a level of around 0.4%. The impulse response function indicates that an 
increase in the value of the housing stock has a permanent effect on private 
consumption. The estimates of that impulse response function are used to calculate the 
elasticity1, and the elasticity of private consumption with respect to the value of the 
housing stock converges to 0.217%. In order to be able to compare the results better to 
the existing literature, the elasticity is transformed into the marginal propensity to 
consume (MPC). The MPC shows how the effect of a unit change in housing value on 
private consumption has changed during the sample period. 

The main conclusion of Publication III is that an innovation in the value of the housing 
stock leads to a positive and long-lasting increase in private consumption. The impact is 
larger than in most of the academic literature on the topic, but this may at least to some 
extent be induced by the high rate of owner-occupancy in Estonia. The increase in the 
value of housing may also encourage households to take more consumer loans, which 
can also boost consumption.  
                                                                 
1 The elasticity presented in Figure 3 of Publication III is calculated by dividing the impulse 
responses of an innovation in housing value on private consumption by the impulse responses of 
an innovation in housing value on the housing value variable itself. 
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The paper was presented at the 7th Economic Challenges in Enlarged Europe 
conference in June 2015, at the doctoral summer school in August 2015 and in doctoral 
seminars at Tallinn University of Technology. The paper was accepted for publication in 
the journal Research in Economics and Business in Central and Eastern Europe in May 
2016, though the year of the journal volume is 2015.   
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3 Final Comments  
House prices are of key importance for household finances, macroeconomic dynamics 
and financial stability, and this makes it important to study the factors that drive house 
prices as well as how house prices affect the key macroeconomic variables. This thesis 
investigates selected issues pertaining to the complex interactions between house prices 
and macroeconomic developments.   

Although there is a large academic literature on the impact of conventional monetary 
policy on house prices, the literature on the effect of unconventional monetary policy on 
house prices is as yet quite limited. One contribution that Publications I and II make is 
that they add to this strand of the literature. Another contribution of those papers is the 
comparison of the effects of the two types of monetary policy on house prices. This 
comparison is essential because unconventional monetary policy measures might need 
to be considered also in the future and it is helpful for planning monetary policy to have 
a view of how their potential impact compares to that of conventional policy measures. 
To the best of the knowledge of the author of the current thesis, she is the first to 
compare the effects of the two types of monetary policy shock in the Scandinavian 
countries (Publication I) and in an individual euro area country (Publication II). 
Publication I also contributes by being the first to compare the impacts of each type of 
monetary policy shock on house prices across the three Scandinavian countries, which 
are countries with very similar economic backgrounds, but different monetary policy 
regimes.  

Another contribution to the literature is the unique identification scheme applied in 
Publication I, which allows the impact of both types of monetary policy shocks on house 
prices to be studied in one model using a combination of zero and sign restrictions.  
In Publication II the identification scheme is developed further by adding the block 
exogeneity assumption in order to adapt a model with variables of the whole euro area 
and an individual euro area country in one model.  

Given the complexity of the issues involved it is inevitable that many issues are left 
for future studies. One possible avenue of research could be to study the effects of the 
two types of monetary policy shock using a larger sample of euro area countries to reveal 
whether there are differences in the results across different countries within a single 
monetary union. Another alternative direction for further research would be to use the 
narrative sign restrictions approach proposed by Antolín-Díaz and Rubio-Ramírez (2018) 
and implemented also in Zhou (2019), Afanasyeva et al. (2020) and Cross et al. (2020) for 
example. Moreover, a time-varying VAR framework could be used as in Baumeister and 
Benati (2013) and Huber and Punzi (2020) to bring out some examples. Another route 
for future research in the area studied by Publications I and II is to use high-frequency 
data for identification, as in Gertler and Karadi (2015) and Cesa-Bianchi et al. (2020) for 
example. 

The contribution of Publication III lies in adding to the literature that examines how 
housing wealth affects private consumption. There is a large amount of academic 
literature that studies the wealth effect on private consumption, but there is much less 
literature that focuses particularly on housing wealth. Moreover, the literature within 
that field using a post-Socialist transition country is relatively scarce and the results of 
Publication III also contribute to the literature on CEE countries. The results may be 
applicable to other transition countries that have witnessed large changes in the value 
of the housing stock.  
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Future studies on the relationship between housing wealth and consumption could, 
for example, focus on the three Baltic countries and the Nordic countries to see if the 
transmission of housing wealth into the real economy differs across the countries, and if 
there are any differences then what might cause the heterogeneity. Further studies could 
also implement the Bayesian structural VAR method, as in Publications I and II of this 
thesis. Furthermore, it could also be worth studying whether and how much the  
owner-occupancy rate influences the impact of housing wealth on private consumption. 
An additional possibility for future studies could be to investigate whether the impact of 
changes in housing wealth is different in different phases of the economic cycle as in, for 
example, de Roiste et al. (2020). Also, micro level data could be used instead of macro 
level data, as in the papers of Campbell and Cocco (2007) and Bostic et al. (2009) for 
example.  
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Abstract 
Essays on Housing, Monetary Policy and Consumption   
The aim of the thesis is to investigate the impact of different types of monetary policy on 
house prices and to study the effect that house prices in turn have on the real economy, 
focusing on the effect on private consumption. The thesis is based on three publications. 
The first and second publications investigate the effect of different types of monetary 
policy on house prices. The third publication explores the impact of the value of the 
housing stock on private consumption. 

House prices are an important part of the economy. As was witnessed during the 
financial crisis at the end of the 2000s for example, house prices can have an amplifying 
impact on the consequences of crises. This makes it of crucial importance to investigate 
the impact that house prices can have on macroeconomic variables, like private 
consumption for example, and to study the effect that different monetary policy 
instruments can have on house prices, which can in turn have an impact on 
macroeconomic variables.  

The first and second publications employ the Bayesian structural vector 
autoregressive approach and the third publication uses the vector error correction model 
approach. In the first and second papers the monetary policy shocks are identified using 
a combination of zero and sign restrictions, while the third paper uses Cholesky 
identification. In all the three publications impulse response functions are reported and 
discussed  

The first publication, The Effects of Conventional and Unconventional Monetary Policy 
on House Prices in the Scandinavian Countries, studies how different types of monetary 
policy affect house prices in Sweden, Norway and Denmark. The results show that 
expansionary policy rate and balance sheet shocks have a positive effect on house prices 
in all three countries and that the effect of balance sheet shocks on house prices peaks 
at a higher level and is more persistent than the effect of policy rate shocks. The impacts 
of each type of monetary policy shock are quite similar across the three countries. There 
is little literature on the impact of unconventional monetary policy on house prices and 
this paper contributes to that literature. Moreover, a unique identification scheme is 
developed in this paper for studying the impact of two types of monetary policy shock 
on house prices in one model that makes it possible to compare the impacts of the two 
types of monetary policy shock. 

The second publication, Conventional and Unconventional Monetary Policies: Effects 
on the Finnish Housing Market, explores the impact of different types of monetary policy 
on house prices in Finland, a euro area country. The study reveals that the policy rate 
shock and the balance sheet shock both have a positive and temporary impact on house 
prices in Finland and also in the euro area as a whole. Policy rate shocks appear to have 
a larger and more persistent impact on house prices than balance sheet shocks do, both 
in Finland and in the euro area as a whole. Like the first publication of this thesis, the 
second publication also contributes to the relatively scarce literature studying the effect 
of unconventional monetary policy on house prices. Moreover, to the best of the 
knowledge of the author of the current thesis the impact of unconventional monetary 
policy on the house prices of an individual euro area country has not been studied before.    

The third publication, The Impact of a Change in Real Estate Value on Private 
Consumption in Estonia, investigates the relation between the value of residential real 
estate stock and private consumption using data from Estonia, a country that has seen 
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large rises and falls in house prices and has a high owner-occupancy rate. The results 
indicate that a change in housing wealth has a positive effect on private consumption in 
the long run. One of the contributions of this paper to the literature is that a good 
database of real estate transactions in a post-transition country that has experienced a 
large housing market boom and bust is used. Also, the topic of the paper has not 
previously been studied extensively in post-Socialist countries and the results may be 
applicable to other CEE countries that have witnessed large changes in the value of the 
housing stock. 

The publications of the current doctoral thesis provide new insights about the 
relationship between monetary policy, the housing market and the real economy. 
Publications I and II contribute to the relatively scarce academic literature in the field of 
the impact of unconventional monetary policy on house prices and provide novelty by 
comparing the effects of different types of monetary policy on house prices. Publication 
III, in turn, investigates the effect of changes in the value of the housing stock on private 
consumption, using a good database from a CEE country, which represents a region 
where the effect has not been studied extensively. 
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Lühikokkuvõte 
Uurimused kinnisvarast, rahapoliitikast ja tarbimisest 
Käesoleva doktoritöö eesmärk on uurida, milline on eri tüüpi rahapoliitikate mõju 
kinnisvarahindadele ja milline efekt on kinnisvaral omakorda reaalmajandusele, 
täpsemalt eratarbimisele. Doktoritöö põhineb kolmel publitseeritud artiklil. Esimene ja 
teine artikkel uurivad eri tüüpi rahapoliitikate mõju kinnisvarahindadele ja kolmas 
artikkel analüüsib kinnisvara väärtuse mõju eratarbimisele. 

Kinnisvarahindadel on majanduses oluline roll.  Nagu näiteks 2000. aastate lõpu 
finantskriisi kogemus näitab, võivad kinnisvarahinnad kriisi tagajärgi võimendada, 
mistõttu on äärmiselt oluline uurida, milline võib olla kinnisvarahindade mõju 
makroökonoomilistele näitajatele nagu näiteks eratarbimine. Samuti on tähtis uurida, 
milline efekt võib olla erinevatel rahapoliitilistel instrumentidel kinnisvarahindadele, mis 
omakorda võivad mõjutada teisi makroökonoomilisi näitajaid. 

 Esimeses ja teises artiklis kasutatakse Bayesi struktuurset vektorautoregressiivset 
meetodit ja kolmandas artiklis vektorveakorrektsiooni meetodit. Esimeses ja teises 
artiklis identifitseeritakse rahapoliitilised šokid, kasutades null- ja märgipiirangute 
kombinatsiooni ja kolmandas artiklis kasutatakse Cholesky identifitseerimist. Kõigis 
kolmes artiklis on välja toodud ja kommenteeritud impulsi reaktsioonifunktsioonid. 

Esimene artikkel Konventsionaalse ja mittekonventsionaalse rahapoliitika efektid 
kinnisvarahindadele Skandinaaviamaades uurib, kuidas eri tüüpi rahapoliitikad 
mõjutavad kinnisvarahindu Rootsis, Norras ja Taanis. Tulemused näitavad, et kõigis 
kolmes riigis on ekspansiivsel rahapoliitika intressimäära šokil ja ekspansiivsel keskpanga 
bilansi šokil positiivne mõju kinnisvarahindadele ning et bilansišokkide puhul on efekti 
haripunkt kõrgemal tasemel ning mõju on püsivam kui rahapoliitika intressimäärade 
šokkide efekt. Võrreldes riikide tulemusi rahapoliitikate tüüpide lõikes, selgub, et 
kummagi rahapoliitika šoki mõju on kõigis kolmes riigis küllaltki sarnane. 
Mittekonventsionaalse rahapoliitika mõju kohta kinnisvarahindadele leidub küllaltki 
vähe akadeemilist kirjandust ja doktoritöö esimene artikkel annab panuse sellealase 
kirjanduse täiendamisse. Samuti arendatakse antud artiklis välja unikaalne 
identifitseerimisskeem, uurimaks kahte tüüpi rahapoliitiliste šokkide mõju 
kinnisvarahindadele ühes mudelis, mis võimaldab šokkide efekte omavahel võrrelda. 

Teine artikkel Konventsionaalne ja mittekonventsionaalne rahapoliitika: efekt Soome 
kinnisvaraturule keskendub eri tüüpi rahapoliitikate mõjule Soomes: riigis, mis kuulub 
euroalasse. Uurimuses leitakse, et nii rahapoliitilise intressimäära šokil kui ka bilansišokil 
on positiivne ja ajutine mõju kinnisvarahindadele Soomes ja ka kogu euroalas kui 
tervikus. Ilmneb, et rahapoliitika intressimäära šokkidel on suurem ja püsivam mõju 
kinnisvarahindadele kui bilansišokkidel, seda nii Soome puhul kui ka kogu euroalas. 
Sarnaselt doktoritöö esimesele artiklile on ka teise artikli üheks panuseks täiendada 
mittekonventsionaalse rahapoliitika mõju kinnisvarahindadele uurivat akadeemilisele 
kirjandust. Lisaks sellele ei ole doktoritöö autorile teadaolevalt varem uuritud 
mittekonventsionaalse rahapoliitika mõju euroala ühe liikmesriigi kinnisvarahindadele. 

Kolmas artikkel Kinnisvara väärtuse muutumise mõju eratarbimisele Eestis uurib  
seost elukondliku kinnisvarafondi väärtuse ja eratarbimise vahel, kasutades Eesti 
andmeid: riigi, mis on kogenud märkimisväärseid tõuse ja langusi kinnisvarahindades ja 
kus on kõrge koduomanike poolt pinna hõivatuse määr. Tulemused näitavad, et 
kinnisvara väärtuse muutumisel on positiivne mõju eratarbimisele pikal perioodil.  
Üks kolmanda artikli panustest akadeemilisse kirjandusse on see, et kasutatud on head 
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kinnisvaratehingute andmebaasi üleminekujärgses riigis, mis on kogenud 
märkimisväärset kinnisvarabuumi ja -langust. Samuti on panuseks asjaolu, et antud 
teemat ei ole kuigi palju uuritud postsotsialistlikes riikides ja tulemusi võib saada 
rakendada ka teiste Kesk- ja Ida-Euroopa riikide puhul, mille puhul on samuti olnud 
täheldada suuri muutuseid kinnisvarafondi väärtuses.  

Käesoleva doktoritöö kolm publikatsiooni annavad uusi teadmisi rahapoliitika, 
kinnisvaraturu ja reaalmajanduse seose kohta. Esimene ja teine artikkel panustavad 
mittekonventsionaalse rahapoliitika mõjusid kinnisvarahindadele uurivasse 
akadeemilisse kirjandusse, mida doktoritöö kirjutamise hetkel on veel üsna vähe,  ja 
uudsusena võrdlevad eri tüüpi rahapoliitikate mõju kinnisvarahindadele. Kolmas artikkel 
omakorda uurib kinnisvarafondi väärtuse muutuste mõju eratarbimisele, kasutades head 
andmestikku riigi kohta Kesk- ja Ida-Euroopas: regioonis, mille osas ei ole antud efekti 
palju uuritud.   
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Appendix 1. Publication I 
THE EFFECTS OF CONVENTIONAL AND UNCONVENTIONAL MONETARY POLICY ON 
HOUSE PRICES IN THE SCANDINAVIAN COUNTRIES 

Publication I 
Rosenberg, S. (2019). The Effects of Conventional and Unconventional Monetary Policy 
on House Prices in the Scandinavian Countries. Journal of Housing Economics, Vol. 46, 
pp. 1-17. DOI: doi.org/10.1016/j.jhe.2019.101659. (ETIS 1.1) 
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Appendix 2. Publication II 
CONVENTIONAL AND UNCONVENTIONAL MONETARY POLICIES: EFFECTS ON THE 
FINNISH HOUSING MARKET 

Publication II 
Rosenberg, S. (2020). Conventional and Unconventional Monetary Policies: Effects on 
the Finnish Housing Market. Baltic Journal of Economics, Vol. 20, No. 2, pp. 170-186. DOI: 
doi.org/10.1080/1406099X.2020.1792085.  (ETIS 1.1) 
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Appendix 3. Publication III 
THE IMPACT OF A CHANGE IN REAL ESTATE VALUE ON PRIVATE CONSUMPTION IN 
ESTONIA 

Publication III 
Rosenberg, S. (2015). The Impact of a Change in Real Estate Value on Private 
Consumption in Estonia. Research in Economics and Business: Central and Eastern 
Europe, Vol. 7, No. 2, pp. 5-26. (ETIS 1.2) 
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Z̀�hi
jY�_Xk
��̀Xl

m��
̀nX
jYgcYo�XZ�
XehXp̀
gXY�
XZ̀ỲX
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ĝC6.;
h/6.;g3;g001kg
v.:g>0H
RNSQSTJZMPNL]
̂.>H
�a]
̀.H
�]
AAH
G��GFG��EH�e*'����!
�#!
"e��e�c!
�#
'�(
�c�b���!
�#
�+++#
?.126g3;<61.2
h2<>7010
12
69g
i;g0g2Cg
.�
t6;/C6/;<>
x;g<u0
12
69g
Bg6g;@121061C
¥;g2:H
RNSQSTJZMPNK
�SWMQL[]
̂.>H
�]
̀.H
D]
AAH
DG�FD_aH�%��bc%�!
$#
'�(
"'��e�'b(!
�#
�+++#
�26g;g06
z<6g
<2:
i;1Cg
�12u<3g0
�g6=gg2
69g
�th
<2:
­<A<2y
4k1:g2Cg
�;.@
69g
i.06Fx;g66.2
8..:0
ig;1.:H
{PKNWKKPSQ
mL\JMKX
{J\LMZTJQZ
S�
RNSQSTPNK]
�21kg;0167
.�
?.Ag29<3g2H�%��bc%�!
$#
�++®#
�J
YSPQZJ~MLZJU
̄ I
�SUJ[X
�JZOSUS[S~�
LQU
 \\[PNLZPSQK°
ª«�.;:
�21kg;0167
i;g00H
$�c')e��&c!
�#!
q*cbbc��!
q#p#�#!
��*dc()!
q#
'�(
�*c�!
�#
,rr�#
¥g06123
69g
̀/>>
-7A.69g010
.�
t6<61.2<;167
<3<1206
69g
h>6g;2<61kg
.�
<
�216
z..6H
-.=
t/;g
<;g
=g
69<6
4C.2.@1C
¥1@g
tg;1g0
-<kg
<
�216
z..6�
�SWMQL[
S�
RNSQSTJZMPN0]
̂.>H
�_]
AAH
G�aFG¦�Ho%(�c�!
�#
'�(
�be&!
±#
�++�#
�g
�@A<C6
.�
?9<23g0
12
t6.Cu
i;1Cg0
<2:
-./0g
i;1Cg0
.2
?.20/@A61.2
12
ª4?B
C./26;1g0H
���
|SM}PQ~
mL\JM]
̀.H
8i²ED²GHo³)&��e*b!
́#
'�(
$�µ)�c�!
"#
�++£#
 \\[PJU
¶PTJ
nJMPJK
RNSQSTJZMPNK°
?<@�;1:3g
�21kg;0167
i;g00H



��

��������	
��
����
����
��
���
���������� 
!"	"
�#$#"
%&'(')*+
,*+-./
01&
%1'2(.3&*('12
4./(/5
67889:;
<=>9>?@=;
A8BCDE?89E
F>DG@9H
ICB8DJ
K-..2L/
M2'N.&/'(OJ
P15
QRRS5��T�UV���� 
W"
$XYY"
Z.
['0.
%O)+.
\O]1(̂./'/
10
_*N'23J
(̂.
̀.a*2b
01&
c.*+(̂
*2b
(̂.
_-]]+O
10
%*]'(*+5
d>=@Ce
f8;8CD=gJ
,1+5
hhJ
P15
RJ
]]5
QijkRQS5�lmVVn�lmo 
!"
��T
p�qq�r�om 
�"
$XXs"
Z.
%12/-a]('12
t-2)('12u
*
Z.1&.(')*+
*2b
va]'&')*+
wN.&N'.x5
yC9z{>>G
>|
}BBe@8z
<=>9>?8ED@=;~
�C=D>8=>9>?@=;5
�+*)�x.++
�-�+'/̂'23J
w�01&bJ
]]5
RRQkhQQ5�U 
�"
��T
�moo�� 
�"
�##$"
[*3
[.23(̂
_.+.)('12
*2b
(̂.
%12/(&-)('12
10
M2'(
�11(
4./(/
x'(̂
�11b
_'�.
*2b
�1x.&5
<=>9>?8ED@=CJ
,1+5
i�J
P15
iJ
]]5
Q�Q�kQ���5���nlq 
�"
��T
��qq�� 
�"
�##�5
�'22'/N*&*
N��&(-/.
�*/N-
a��-
.&*(*&�'a'/.+.
v./('/5
�Z.
�&1x(̂
10
�.*+
v/(*(.
,*+-.
12
�&'N*(.
%12/-a]('12
'2
v/(12'*�5
<8;E@
IC9G
F>DG@9H
ICB8D;J
P15
��RjjS5����mn� 
p"�"
��T
��o�q� 
!"�"
�##s"
�./'b.2('*+
*2b
_(1)�
�*&�.(
v�.)(/
12
%12/-a]('12
*)&1//
v-&1].5
<7D>B8C9
�>7D9Ce
>|
y>7;@9H
I>e@=�J
,1+5
�J
P15
hJ
]]5
R��kRS�5���VV��� 
�"�"�"
��T
�lV��o�� 
�"
$XX#"
�/Oa](1(')
�&1].&('./
10
�./'b-*+
�*/.b
4./(/
01&
%1'2(.3&*('125
<=>9>?8ED@=CJ
,1+5
��J
P15
QJ
]]5
Qi�kQ�h5��qmon� 
!"
�###"
_(1)�
�*&�.(
c.*+(̂
*2b
%12/-a]('125
�>7D9Ce
>|
<=>9>?@=
I8D;B8=E@�8;J
,1+5
Q�J
P15
RJ
]]5
��kQQ�5��� 
�"
�"
�##�"
v/('a*('23
_̂1&(
*2b
[123
�-2
�.+*('12/̂']/u
�
�-'b.
01&
(̂.
�]]+'.b
v)121a'/(/5
}BBe@8z
<=>9>?@=;J
,1+5
h�J
P15
QhJ
]]5
QiQhkQiR�5��mor��� � 
�"
��T
¡�� q�r���¢� 
£"
�##�"
c.*+(̂
v�.)(/
1-(
10
t'2*2)'*+
*2b
\1-/'23
c.*+(̂u
%&1//
%1-2(&O
*2b
�3.
�&1-]
%1a]*&'/12/5
¤8z8DCe
f8;8D�8
¥C9G
>|
dC9
¤DC9=@;=>
F>DG@9H
ICB8DJ
P15
RjjSkjQ5��r� 
�"
�"
$X¦#"
�*)&1.)121a')/
*2b
�.*+'(O5
<=>9>?8ED@=CJ
,1+5
��J
P15
QJ
]]5
Qk��5�V���Vm  
!"
�##X"
c *̂(
̀&'N./
�.&/12*+
%12/-a]('12§
Z.
�1+.
10
\1-/'23
*2b
t'2*2)'*+
c.*+(̂5
<̈¥
F>DG@9H
ICB8D
d8D@8;J
P15
QQQS5
©��ªm 
�"
�" 
«���� 
�"
«"
��T
¬�­m  
�"
�#$�"
̀1./
\1-/'23
c.*+(̂
��.)(
�&'N*(.
%12/-a]('12
'2
v-&1].*2
�1/(k4&*2/'('12
%1-2(&'./§
vN'b.2).
0&1a
['2.*&
*2b
Z&./̂1+b
�1b.+/5
I>;E®̈>??79@;E
<=>9>?@8;J
,1+5
R�J
P15
QJ
]]5
Shk��5
¡�V��m�� 
¡"
�#$#"
̀1./
�.2b.&
*2b
�3.
��.)(
̄2N./(1&
�.&01&a*2).
*2b
(̂.
̀'/]1/'('12
v�.)(§
f8;8CD=g
@9
<=>9>?@=;
C9z
¥7;@98;;~
̈89EDCe
C9z
<C;E8D9
<7D>B8°
,1+5
RJ
P15
QJ
]]5
Sik�h5¡��U"
�"±�"
�##Y"
Z.
c.*+(̂
v�.)(
10
\1-/'23
12
�33&.3*(.
%12/-a]('125
}BBe@8z
<=>9>?@=;
²8EE8D;J
,1+5
QhJ
P15
hJ
]]5
Q��kQ�h5¬�­m  
�"
�#$#"
_̂1&(
*2b
[123
�-2
�.̂*N'1-&
10
\1-/.
�&').
'2
v*/(.&2
v-&1].*2
%1-2(&'./u
*
%1a]*&*('N.
�]]&1*)̂5
ID@�D8z9C
³D8EC9́C
µ
<G>9>?;GC
I>e@E@GCJ
,1+5
QjJ
P15
QR�J
]]5
RSkij5
¶��l 
!"
�#$#"
4./('23
01&
%1'2(.3&*('12
�.(x..2
\1-/.
�&')./
*2b
v)121a')
t-2b*a.2(*+/5
f8Ce
<;ECE8
<=>9>?@=;J
,1+5
h�J
P15
�J
]]5
���kihR5
�lo��q�q
�q�q��q���
�·�V���mT
�#$sJ
̂((]u��.]]5.-&1/(*(5.)5.-&1]*5.-�/(*('/(')/̧.�]+*'2.b�'2b.�5]̂]�\1-/'23̧/(*('/(')/
¹RR5jQ5Q�º




���������

�	


��
��������
��
���
���������
�
� !�"#!� 
$%
&'( 
#��
�)# !�*�!�� 
��
+�%%�,��!
($-�!,�� .#/)�
�01
�23456372
8���78379
:;
<�342245�
73
6��
=����>�� ?
 @� AB �C DB ED E� FG FE H< IDCJ9K4L
6M9
E��N
=����>OPQR ��S ��� T�� S�U S�� S�� S��VW ���� ���� ���� ���T ���T ���T ���T ���T �����7X3X6J3
=����>OPQR S�T ��S Y�TOPQW U��VW ���U ���S ���ZC6:[6X9�
E37XM7
6M9
\�JML
=����>OPQR ��� ��Y ��Y ��Y ��T ]��� T�Z ��Z T�� ��Y S��VR ���T ���� ���T ���Y ���Z ]���� ���� ���Z ���� ���U ���Z_̂̀abVc

<�342245�
73
6��
=����>�d_eVc

Af
3[7
6J3[�X=2>
[6g7
86�8J�6379
hDH
6M9i�X
7�6234843;
�f
[�J24ML
K76�3[
27j6X637�;
fX�5
3�36�
K76�3[�
3[7
4M94863�X
[62
:77M
2[�KM
[7X7�
k3[7XK427
hDHi7�6234843;
�f
3�36�
K76�3[
[62
:77M
2[�KM�.#/)�
��1
�23456372
8���78379
:;
E47X54M2N6
6M9
B6N[3656M�g6
=����>OPQW VW H�JM3X;@6g42
l
D6�J5:�
=����> ���Y F�E�<�D48[7337
l
BX75:�6;
=���T> ���Z H6M696H6XX���
=���S> ���U F�E�<�H627�
mJ4L�7;
l
E8[4��7X
=����>
=6LLX7L637
9636> ����n���� D6M7�
�f
�S
97g7��j79
8�JM3X472@g�XM6N
l
G�[�7X
=���T> ���T <J23X6�46H627�
mJ4L�7;
l
E8[4��7X
=����>
=23637]�7g7�
9636> ����n���U F�E�<�@42M7;�
o7M�7;
l
I7g�M2
=���T> ���Un���S F�G�H65j:7��
l
H�88�
=����> ����� F�G�pX6M3
l
D7�3�M
=����> ����S A36�;C7[M7X3
=���S> ���Sn���� F�E�<���2348�
p6:X47�
l
D64M37X
=����> ���Z F�E�<���g7X
=����> ����� Ej64M_̂̀abVc
E47X54M2N6
6M9
B6N[3656M�g6
=����>�



����������	
��
���������������������������� !���"#��$%&'((�)�*)+,�(��,�,'-,-�.+),'(/'0,�1)2�,(')23451 45, 46
 4&7�)89 %��:;: %��

� 
�<�� :<�<=>�)? %<���; %���=� 
��;; �;��>=�)8@ %��:=
 %����� 
��;: �=��>��)AB8 %����: %����: 
��;� ���<���)?B 
��<> 
�
>> 
��;� �;�=;:CDEFG��7H'�1-IJ0,�,+/�/(+,+/1��K1�*'-�L�(��M���M�1)2��
M��'K'�-�L�(�451�1('�%�:�>

��%���:

�1)2�%�<��

�('-0'/,+K'�I��L�(�45,�1('�%:�<�
��%��;�
�1)2�%��=�
�('-0'/,+K'�I��L�(�46
�1('�
��<:��
��=>�1)2�
��>��('-0'/,+K'�I�1)2�L�(�4&7�<�
:
����<>
�1)2�=�=�
�('-0'/,+K'�I�.�$�1)2�&'((�)���

�3��� !���N#�O&66�-,1,+�)1(+,I�,'-,-P4Q-,1,+-,+/�.+),'(/'0,�R�,(')23�)89 
�����)? 
��;��)8@ 
�����)AB8 
�����)?B 
��<�CDEFG��7H'�1-IJ0,�,+/�/(+,+/1��K1�*'-�L�(��M���M�1)2��
M��'K'�-�1('�S+,H�+),'(/'0,�1)2�,(')2�
���=��
��<=�1)2�
���;�('-0'/,+K'�I�1)2�S+,H�+),'(/'0,�
��:;��
�<=:�1)2�
�:<��('-0'/,+K'�I�.OS+1,�S-T+�',�1�����;;�3��� !���U#�V�H1)-')�,'-,��W�X��Y�ZY[I0�,H'-+\'2)����L�/�+),'$(1,+)$�']*1,+�)- 	+$')K1�*' 7(1/'�6,1,+-,+/ 
�
��̂(+,+/1���1�*' &(�_�̀̀��)'�̀ 
�<�= =<�:�; <��>�= 
�

�a,�J�-,��� 
��<: �=�=>� �;��;� 
���
a,�J�-,��� 
�
;� ���;� ���<;� 
����b���cdc���e��f�!d��Y�ZY[I0�,H'-+-'2)����L�/�+),'$(1,+)$�']*1,+�)- 	+$')K1�*' 41gQ	+$')�6,1,+-,+/ 
�
��̂(+,+/1���1�*' &(�_�̀̀��)'�̀ 
�<�= :��=�> ����>< 
�

�a,�J�-,�� 
��<: �;�<>> ����:� 
�
><a,�J�-,��� 
�
;� =�=== �<��=� 
���;�̀2')�,'-�('h'/,+�)��L�,H'�HI0�,H'-+-�1,�,H'�
�
���'K'�������������̀̀�41/O+))�)Q[1*$Q4+/H'�+-�.�;;;3�0QK1�*'-



 

95 

Curriculum vitae 
Personal data 

Name: Signe Rosenberg 
Date of birth: 03.04.1979 
Place of birth: Kuressaare, Estonia 
Citizenship: Estonian 
 

Contact data 
Email: signe.rosenberg@taltech.ee 
 

Education 
2007–(2020) Tallinn University of Technology – Economics, PhD 
2002–2004  Tallinn University of Technology – Business administration, MSc 
1997–2001 Tallinn University of Technology – Business administration, BSc  
1986–1997  Tallinn 21 Secondary School (graduated with gold medal) 
 

Language competence 
Estonian   Native language 
English    Fluent   
Russian   Average 
German   Basic skills 
 

Professional employment 
2018–       Tallinn University of Technology, School of Business and Governance, 

Department of Economics and Finance, lecturer 
2015–2018 Tallinn University of Technology, School of Business and Governance, 

Department of Business Administration, lecturer 
2001–2015 Tallinn University of Technology, School of Business and Governance, 

Department of Business Administration, assistant 
2001–2002 Kinnisvaraekspert Tallinn Ltd, appraiser-analyst 
2000–2001 DenEesti Ltd, senior assistant/ tour guide 
1998–1999 Jalomatkad Ltd, assistant/tour guide 
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Elulookirjeldus 
Isikuandmed 

Nimi: Signe Rosenberg 
Sünniaeg: 03.04.1979 
Sünnikoht: Kuressaare, Eesti 
Kodakondsus: Eesti 
 

Kontaktandmed 
E-post: signe.rosenberg@taltech.ee 
 

Hariduskäik 
2007–(2020) Tallinna Tehnikaülikool – Majandusteooria, doktorikraad 
2002–2004  Tallinna Tehnikaülikool – Ärikorraldus, teadusmagistrikraad 
1997–2001 Tallinna Tehnikaülikool – Ärikorraldus, bakalaureusekraad 
1986–1997  Tallinna 21. Keskkool (lõpetatud kuldmedaliga) – Keskharidus 

Keelteoskus 
Eesti keel   Emakeel 
Inglise keel Kõrgtase 
Vene keel  Kesktase 
Saksa keel  Algtase  
 

Teenistuskäik 
2018–       Tallinna Tehnikaülikool, Majandusteaduskond, Majandusanalüüsi ja  

rahanduse instituut, lektor 
2015–2018 Tallinna Tehnikaülikool, Majandusteaduskond, Ärikorralduse instituut, 

lektor 
2001–2015 Tallinna Tehnikaülikool, Majandusteaduskond, Ärikorralduse instituut, 

assistent 
2001–2002 OÜ Kinnisvaraekspert Tallinn, hindaja-analüütik 
2000–2001 DenEesti OÜ, vanemassistent/giid 
1998–1999 Jalomatkad OÜ, assistent/giid 
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