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ABSTRACT 

Credit market frictions, captured by mortgage spreads, are potentially an 

equally important driver behind mortgage rate innovations as monetary 

policy. Possibly a significant driver of business cycles. Yet, the effect of such 

shocks on the economy has barely received any attention in empirical 

research. By estimating a SVAR for 12 EU countries, I find that mortgage 

spread shocks have a significant effect on GDP, consumption, residential 

investment and house prices. The magnitude of their effects is comparable to 

a monetary policy shock. I also find that the transmission mechanism of such 

shocks is influenced by mortgage market characteristics. A high mortgage 

debt-to-GDP ratio and widespread use of mortgage equity withdrawal, 

compared to a lower ratio and less or no use, potentially imply a stronger 

response in house prices and residential investment of 0.5 and 1 percent 

respectively.  

 

Keywords: Mortgage spread, credit supply, housing demand, monetary 

policy, business cycle 
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1. INTRODUCTION 

Over three decades ago, Roth (1988) uttered concern about the increasing volatility in mortgage 

rates due to the potentially adverse effects it might have on the economy. Since then, credit 

markets have undergone fundamental change. The financial liberalization has contributed to 

increasing household indebtedness and the sources of banks funding have largely shifted from 

being deposit-based to market-oriented (ECB (09)). A by-product being that the potential 

sources of mortgage rate innovations have increased. Perhaps also the volatility and sensitivity. 

Today, credit market frictions are likely to be an equally important driver behind movements 

in mortgage rates as monetary policy. Yet, the effect of such shocks on the rest of the economy 

has received limited attention in empirical research.  

In this thesis, I address this research gap by studying the propagation of mortgage spread 

shocks to economies within the European union. For each country, mortgage spreads are 

defined as the difference between a representative mortgage rate and the interest rate of a 

government bond of the same maturity. Estimated by a structural vector auto regression 

(SVAR), I relate heterogenous responses to differences in funding characteristics in the 

respective countries mortgage market. Innovations in the spread are important as they alter the 

service cost of debt, thus affect the post-interest disposable income and influence 

consumption/saving and residential investment decisions of individual households and in 

aggregate, the economy as a whole.    

Considering the potentially fundamental role of the shock for the business cycle, 

establishing how this shock affect the economy and during which circumstances is of relevance 

for both monetary and macroprudential policy as well as a better understanding of business 

cycle dynamics.   

This thesis is related to the strand of research that study the consequences of an 

innovation in the mortgage rate directly and through the cause of monetary policy and credit 

market frictions. More recent studies confirm the apprehension of Roth (1988), innovations in 

the mortgage rate have a significant impact on the economy, an impact that in addition is 

sensitive to mortgage market characteristics (see e.g. Di Maggio et.al (2017) and Musso et.al 

(2010)). A general drawback of studying the effect of an innovation in the mortgage rate 

directly however lies within the fact that it is not possible to distinguish between the 

components of the mortgage rate, for which the economic implications differ both empirically 

and theoretically (Walentin (2014)). To distinguish between the effect based on its origin thus 
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yield a deeper understanding of the market dynamics, potentially of more relevance for policy 

and economic modelling and forecast.  

The previous research analyzing the effect of mortgage spread shocks as defined in this 

thesis, is to the best of my knowledge limited to Walentin (2014) and Cheng and Chiu (2016). 

They both find that the shock has a non-negligible effect on the economy, the latter mainly 

complementing the former by documenting non-linearities. Walentin (2014) estimate the effect 

of mortgage spread shocks on three countries using a SVAR and finds that the responses are 

qualitatively consistent across countries but differs with regard to both size and timing. 

Walentin (2014) suggests that the disparities are due to differences in mortgage market 

characteristics but do not test this empirically. 

The role of different mortgage market characteristics on the transmission mechanism of 

monetary policy has been the object of an extensive literature. A substantial part in the context 

of saver-borrower based dynamic stochastic general equilibrium models (DSGE), the findings 

in support of a significant influence of loan-to-value ratios (see e.g. Iacoviello and Neri (2010)), 

mortgage equity withdrawal (see e.g. Aoki et.al (2004)) and mortgage rate variability (see e.g. 

Rubio (2011)) convincing. The findings of Calza et.al (2013) are of particular relevance for 

this thesis given their methodological approach, estimating a SVAR in 19 countries, contrasting 

heterogenous responses to differences in four mortgage market characteristics. Considering the 

fact that monetary policy shocks do not transmit to mortgage spreads, as documented in 

Walentin (2014), provides further support that there is an independent role of mortgage spread 

shocks for the economy, potentially, as monetary policy, sensitive to market characteristics.  

This thesis is inspired by the work of Walentin (2014) and Calza et.al (2013). The 

contribution of this thesis to the existing literature being to establish if the significant role of 

mortgage spread shocks can be generalized to a larger group of countries and if the transmission 

mechanism is sensitive to mortgage market characteristics.  

Indeed, the mortgage spread shock seems to have a non-negligible effect on the 

macroeconomy. I establish a both statistically and economically significant role of mortgage 

spread shocks on the economies. The magnitude of their effect is comparable to a monetary 

policy shock and their transmission is sensitive to mortgage market characteristics. In essence, 

the shock causes consumption and GDP to decrease with up to 0.4 percent, residential 

investment and house prices with up to 2 and 1 percent respectively. A high mortgage debt-to-

GDP ratio and widespread use of mortgage equity withdrawal as compared to a lower ratio and 

less or no use, imply a 0.5 percent stronger response in house prices and a 1 percent stronger 

response in residential investment. The results thus suggest that the relevance of the shock can 
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be generalized to a large group of countries. While methodological limitations should be born 

in mind, the results indicate that the role of mortgage spread shocks might be of fundamental 

importance for the business cycle, implications largely influenced by mortgage market 

characteristics. Consequently, the shock might be justified more attention by both academics 

and policy makers, opening up for much more research on the subject. 

The rest of this thesis is organized as follows. Section 2 presents the theory, the 

transmission channels of a mortgage spread shock and how their relevance may vary with 

mortgage market characteristics. Section 3 define the mortgage spread, the categorization of 

countries according to market characteristics and the remaining data. Section 4 presents the 

methodology, a technical specification of the SVAR and the identification strategy of use. 

Section 5 presents the results, estimations of mortgage spread and monetary policy shocks in 

contrast to each other, previous research and characteristics. Section 6 presents the results of 

four robustness tests and section 7 conclude. 

2. THEORY 

2.1 GENERAL TRANSMISSION CHANNELS 
 

Mortgage rate innovations may be caused by either monetary policy shocks or credit market 

frictions. The mortgage spread captures the latter and estimating the effect of such a shock 

make it possible to distinguish and contrast between the effects of an innovation based on its 

origin. More specifically, mortgage spread shocks can be caused by, for example large-scale 

purchases of mortgage backed securities, competition among mortgage issuers, changes in 

banks’ balance sheet, degree of mortgage securitization or changes in the relative 

demand/attractiveness of government bonds (Walentin (2014), Cheng & Chiu (2016)). To 

distinguish between the effect based on these sources in turn, are beyond the scope of this thesis 

and the interpretation of mortgage spread innovations is a (negative) credit supply shock. 

Changes in the mortgage rate affect households and in aggregate, the overall economy 

through mainly three stylized channels; (i) The general equilibrium channel, changes in the 

mortgage rate affect the cost structure of housing, accordingly, demand and prices (see e.g. Di 

Maggio et.al (2017) and Rubio (2011)). (ii) The cash-flow channel, altering the service cost of 

debt changes post-interest disposable income of mortgage-holders, leading to a reconsideration 

of consumption/saving decisions (see Jappelli & Pistaferri (2010) for an extensive survey). (iii) 

The collateral channel, to the extent that the initial channels cause a reaction in house prices, 
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this will alter collateral values and through collateral constraints reinforce the initial effects 

(see e.g. Case et.al (2005) and Iacoviello and Neri (2010)).  

 

2.2 CHARACTERISTIC SPECIFIC TRANSMISSION 
 

I hypothesize that the transmission of mortgage spread shocks vary with the following four 

mortgage market characteristics; (i) mortgage debt-to-GDP-ratio, (ii) loan-to-value, (LTV) 

ratio, (iii) mortgage equity withdrawal (MEW) and (iv) mortgage rate variability.  

Mortgage rate variability is likely to affect the transmission of the shock through the 

cash-flow channel, that is, the direct channel in which changes in the mortgage rate affect 

household’s availability of credit. The variability of the mortgage rate determines the frequency 

of resets and thus the variability of post-interest disposable income. The sensitivity of the 

response in aggregate consumption should thus be increasing with an economy’s share of 

variable rate holders. Previous research also confirms this notion in the two relatable settings 

of mortgage rate resets in Di Maggio et.al (2017) and of monetary policy shocks in Rubio 

(2011). 

The use of mortgage equity withdrawal can be seen as a measure of the relative liquidity 

of the housing wealth and the LTV ratio, a measure of how tight the collateral constraints are. 

They are both likely to affect the transmission of the shock through the collateral channel. That 

is, to what extent households are able to extract the value of housing as collateral into current 

availability of credit. Given that the shock cause innovations in house prices through the 

general equilibrium channel, the sensitivity of the response in both residential investment and 

consumption, should be increasing in both characteristics. Aoki et.al (2004) and Mian and Sufi 

(2011) among other find that such a response pattern is present in the transmission of monetary 

policy shocks. 

The mortgage debt-to-GDP ratio is a measure of the economy’s overall (mortgage) debt 

exposure and the ratio is likely to affect the sensitivity of both the collateral and the cash-flow 

channel. A higher ratio should reasonably imply that more households are affected by the shock 

and consequently a more sizeable reaction of the aggregate economy. Calza et.al (2013) find 

that this is the case in the transmission of monetary policy shocks, residential investment and 

house prices responding stronger in countries with a higher ratio. Mian et.al (2017) find a 

negative relationship between an economy’s household debt-to-GDP ratio and GDP.  
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3. DATA 

3.1 MODEL 
 

This study includes 12 out of the 28 member countries of the European union, table 1 presents 

the selection.1 The period under study is from 2000:1 to 2019:4 with two exceptions (Denmark 

from 2003 and Greece from 2002). The final sample and time horizon are largely influenced 

by data availability and timing of exchange rate regime shift.2 The latter in order to avoid that 

a country has two different monetary policy regimes during the period studied. One reason to 

study the EU countries is the large source of harmonized data, proven convenient given the 

overall scarcity of detailed mortgage market data available. Another is the significant variation 

in the countries’ mortgage markets in terms of both size and key institutional characteristics, 

whilst sharing other essential attributes. All countries included are small open economies, 

members of both the EU and OECD and thus considered to have a similar degree of financial 

and industrial development, justifying the comparison across countries.  

Following the model specification of Walentin (2014), the variables of the baseline 

model are the mortgage spread, consumption, GDP, consumer price index (CPI), house prices, 

residential investment and the policy rate. All data are in quarterly frequency and seasonally 

adjusted. Aggregates are expressed in in real per capita terms, deflated by a GDP deflator. 

House prices are also expressed in real terms and all variables except the mortgage spread and 

policy rate are expressed in natural logs. Table A1 in the appendix presents their sources.  

I define the mortgage spread as the difference between the interest rate of a mortgage and 

a government bond of the same maturity. A representative mortgage rate dictates this maturity 

and is selected for each country based on the maturity that the majority of new loans are issued 

at, restricted by data availability. The fractions of loans, issued at different maturities, are 

naturally time-varying but the most favored is relatively stable over the time under study, 

justifying the generalization. Table A2 in the appendix presents the interest rates that 

constitutes the base for each countries’ mortgage spread calculations. I use mortgage rate data 

from newly issued loans since this reassures a good reflection of contemporary prices as 

 
1 Members in 2019.  
2 11 (Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxemburg, Netherlands, Portugal, Spain) out 
of the 19 EU member countries that have replaced their national currency with the euro did so in 1999 (2002) 
when the currency was launched (coin and notes). Since then 8 additional countries have successively adopted 
the euro (Greece 2001, Latvia 2004, Slovenia 2007, Cyprus & Malta 2008, Slovakia 2009, Estonia 2011 and 
Lithuania 2015) (EU). 
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compared to the interest rates on the outstanding loan stock. Ideally, LTV-ratios and duration 

would be fixed within countries and fees, schemes and lender/borrower characteristics across 

countries, this however, is clearly not feasible. For most countries, mortgage rate data over a 

long time period at a high frequency specified according to exact interest rate fixation (IRF) 

period is not available, for those, I use mortgage rate data specified in intervals. The mortgage 

rates are then not possible to match on exact maturity and I apply the following scheme. 1-year 

government bonds are matched with variable mortgage rates (IRF up to 1 year), 5-year 

government bonds with short-term fixed mortgage rates (IRF over 1 and up to 5 years), 10-

year government bonds with medium-term fixed mortgage rates (IRF over 5 and up to 10 years) 

and 30-year government bonds with long-term fixed mortgage rates (IRF over 10 years), all 

restricted by data availability. The data limitation result in only 2 out of the 12 countries having 

mortgage spreads calculated based on exact maturity matching, a significant drawback.3 The 

consequence of not matching on maturity being that spreads are confounded with the (possibly 

time-varying) term premium. 

 
       TABLE 1. Characteristics of the mortgage spread. The third column display the correlation 

coefficient between the mortgage spread (“MS”) and GDP. The fourth column display the 

correlation coefficient between the term premium (“TP”) and GDP. 

Country \ Moment Mean St.dev. 𝜌 (MS, GDP) 𝜌 (TP, GDP) 

 Austria 2.2947 1.0657 0.2041 -0.6474 
 Denmark 1.0980 .4701 0.0532 -0.6190 
 Finland 1.5617 .8208 0.1527 -0.6120 
 France .5313 .5174 -0.2301 -0.6279 
 Germany 1.2774 .4430 -0.0588 -0.6341 
 Greece .7518 1.2436 0.3525 -0.3322 
 Ireland 1.0040 2.0198 0.0525 -0.2349 
 Italy 1.3829 .8647 -0.4043 0.3627 
 Netherlands 1.6305 .7628 -0.2198 0.5197 
 Spain 1.5161 .9479 -0.0496 0.0575 
 Sweden 1.6048 .4866 -0.0178 -0.0580 
 UK 1.3957 .9987 -0.4409 -0.4843 

 

Table 1 presents key moments of the respective countries mortgage spread. The means are 

relatively stable across countries and the spreads appears to exhibit a reasonable amount of 

volatility. Column 4 display the correlation coefficient between the mortgage spread and GDP. 

 
3  The two countries are Sweden and UK. 



HOUSING FINANCE AND THE TRANSMISSION OF MORTGAGE SPREAD SHOCKS 
 

 7 

The spread exhibits a countercyclical property for around half of the sample, suggesting that 

its relevance for the business cycle vary across countries. To get a sense of how the term 

premium will affect the mortgage spread, column 5 display the correlation coefficient between 

the term premium and GDP.4 The term premium also exhibits a countercyclical property, 

although more consistent across countries. Comparing the mean and standard deviation of the 

countries’ mortgage spread in light of the cyclical properties, the term premium does not seem 

to affect the mortgage spread in a significant way. Countries with a mortgage spread and term 

premium of conflicting cyclical properties do not differentiate from those with similar 

characteristics. This notion is also largely confirmed by the fact that the mortgage spread of 

Sweden and UK does not differ from the other countries, considering that their spreads with 

certainty is not confounded by the term premium. Consequently, there is less concern that the 

term premiums extensively affect the spreads volatility, this however, a purely normative 

statement. In order to formally test for the implications of the term premium, I calculate the 

mortgage spreads on alternative matches in a robustness test.  

Figure 1 display the mortgage spreads in graphical representation. This illustration is 

consistent with the numeric representation and the only remarkable pattern is that Greece and 

Ireland go negative for a substantial time. Considering that this take place in the aftermath of 

the global financial crisis, there is little concern that this is due to misreported data or 

confounded spread. How the result might be affected by including this period is discussed in 

more detail in section 4. 

 

 
4 The term premium is calculated as the difference between the yield of a 10-year government bond and 3-month 
treasury bill. 
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FIGURE 1. Mortgage spread between 2000:1 – 2019:4 (DK 2003:1-) (GR 2002:1-). Units are in percent. 

 

3.2 CHARACTERISTICS 
 

Following the classification scheme of Calza et.al (2013), I categorize countries as developed 

or less developed with regard to four characteristics; (i) mortgage debt-to-GDP ratio, (ii) LTV 

ratio, (iii) mortgage rate variability and (iv) mortgage equity withdrawal. Table 2 presents these 

characteristics together with two additional indicators of the market’s characterisation, average 

mortgage duration and an index (0-1) indicating household’s access to mortgage credit, higher 

values indicating easier access. Mortgage rate variability is specified according to the interest 

rate fixation period of the representative mortgage rate, defined in section 3.1. The mortgage 

market index and use of mortgage equity withdrawal according to IMF (2008). The remaining 

characteristics are specified according to its value in 2007 and for the countries with missing 

values in 2007, an average out of the values in 2003, 2011 and 2015 is used.  

There is a significant variation across countries and while some of these differences may 

arguably be endogenous, most are institutionally driven and can therefore be considered 

exogenous. Whenever data availability allows, I cross-reference the countries’ mortgage 

market characterization with observations in other years. The fact that it is relatively stable 

across the years justify the generalization over time. Countries with a mortgage debt-to-GDP 
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ratio and LTV-ratio above the median is categorized as developed and below the median as 

less developed. Countries with a representative mortgage rate with an interest rate fixation 

period of up to 1 year is categorized as variable and all other fixed. Finally, the countries are 

categorized as developed with regard to mortgage equity withdrawal if it is used, and less 

developed if it is having no or limited use. Table A3 in the appendix display the final 

categorization of countries.  

 

TABLE 2. Characteristics of national mortgage systems.  
  

 Country \  
Characteristic 

M.debt-
to-GDP LTV Duration Mortgage rate 

variability MEW IMFs mortgage 
market index 

Austria 24 84 30 Up to 1 Y Not used 0.31 

Denmark 93 70 30 5 to 10 Y Used 0.82 

Finland 35 81 23 1 to 5 Y Used 0.49 

France 35 91 19 5 to 10 Y Not used 0.23 

Germany 48 70 28 5 to 10 Y Not used 0.28 

Greece 31 73 18 Up to 1 Y Not used 0.35 

Ireland 75 83 33 Up to 1 Y Limited use 0.39 

Italy 17 65 22 Up to 1 Y Not used 0.26 

Netherlands 96 98 30 5 to 10 Y Used 0.71 

Spain 61 73 30 Up to 1 Y Limited use 0.40 

Sweden 66 65 7,5 3 M Used 0.66 

UK 83 72 25 2 Y Used 0.58 

Sources: Mortgage debt-to-GDP ratio, LTV ratio, duration and mortgage rate variability, EMF Hypostat (2004-2019). 

Mortgage equity withdrawal and IMF mortgage market index, IMF (2008). 

 

4. METHODOLOGY 

 

For estimation, I use a structural vector autoregression (SVAR). The VAR method provides a 

framework in which it is possible to capture the dynamic effects of purely exogenous shocks 

in a system of n endogenous equations, consisting of n variables, each depending on its own 

lags as well as the current and past values of the remaining n-1 variables (Stock and Watson 

(2001)). The methodology was first proposed by Christopher Sims (1980) and has since then 

become a cornerstone in macroeconomic research. The main conceptual difference between 

the general and the structural approach is that the latter is used to model the underlying structure 

of the economy (Stock and Watson (2015)). An advantage, as noted by McCoy (1997) is that 

the necessary restrictions required for identification may be provided by economic theory in 

comparison to the atheoretic traditional framework. The seminal papers of the structural 
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extension are Bernanke (1986), Blanchard and Watson (1986) and Sims (1986). An advantage 

of using this method relative to a full-fledged DSGE-model is that estimation require relatively 

few restrictions on the behaviour of variables, the data is more free to speak for itself. A 

drawback is that it is less informative in understanding the transmission channels of the shock. 

Although the minimal restrictions are considered one of the main advantages of the method, it 

has also been object of criticism, that is, if the identified shocks are capable of capturing the 

true shocks (see e.g. Erceg et.al (2005) and Rudebusch (1998)). The VAR method is on the 

other hand less prone to misspecification than a DSGE-model and given the lack of research 

documenting the effect of mortgage spread shocks, the empirical and theoretical sources to 

base restrictions on is limited. Why I ultimately deem it adequate to apply the former method, 

also following the methodological procedure of previous authors studying the effect of this 

shock, Walentin (2014) and Cheng Chiu (2016). The following technical specification of the 

method follow Lütkepohl (2005) and Gottschalk (2001).5 

 

                                                     𝚨𝒊𝒀𝒕𝒊 = 𝜶𝒊 + 𝚪𝒊(𝐋)𝒀𝒕#𝟏𝒊 + 𝜺𝒕𝒊                                             (1) 

 

Equation (1) presents the structural form of the model. 𝑌%& is the vector of observable time series 

for country i (henceforth the subscript i will be dropped for sake of notation) at time 𝑡 =

1,… . , 𝑇, including in this order: consumption, residential investment, GDP, CPI, mortgage 

spread, policy rate and house prices. 𝛢 is the matrix of auto-regressive coefficients determining 

the contemporaneous relationships and 𝛤(𝐿) a distributed lag polynomial. 𝛼 is the vector of 

constants, 𝜀𝒕	~	(0, 𝛴')	the vector of structural shocks and 𝛴' 	the variance-covariance matrix of 

the structural shocks vector. The coefficients of the structural representation have a direct 

behavioural interpretation, providing a framework for estimating the causal effect of mortgage 

spread shocks. The SVAR can however not be estimated directly due to simultaneity bias. The 

structural shocks are instead recovered from the reduced form representation (2) which is 

derived by premultiplying both sides of equation (1) with the inverse of matrix Α.  

	

                                                          	𝒀𝒕 = 𝚽(𝐋)𝒀𝒕#𝟏 + 𝒖𝒕                                                  (2) 

 

 
5 In the terminology of Lütkepohl (2005) the model is specified as a so-called A-model. The model requires less 
restrictions than an AB-model and the distinction between A and B-models is negligible for estimation with the 
identification strategy applied in this analysis. 
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The reduced form parameters are defined as 𝛷 =	𝛢#(𝛤 and  𝑢% = 𝛢#(𝜀%. Matrix 𝛢#( may be 

interpreted as the structural impact multiplier. The reduced form residuals 𝑢%	are linear 

combinations of the structural shocks and their variance-covariance matrix defined as  

𝛴) = 𝛢#(𝛴'𝛢#(
*.  The advantage of the reduced form is that it can be estimated with ordinary 

least squares as a VAR while containing the same set of determining variables as in the 

structural representation (1). From inspection it is however clear that the structural form has 

more coefficients than the reduced form, more specifically 𝑛+ more contained in A,	estimation 

will require identification of these. For further intuition, the reduced form may be rearranged 

to the moving average specification (3). 

 

                                                                𝒀𝒕 = 𝚲(𝐋)𝒖𝒕                                                           (3) 

 

Assuming that (𝐼 − 𝛷(𝐿)) is invertible, 𝛬(𝐿) = (𝐼 − 𝛷(𝐿))#(. The endogenous variables 𝑌% 

are now expressed as functions of current and past innovations in 𝑢% as compared to past values 

of 𝑌% in the reduced form specification (2). Λ is a matrix polynomial, each coefficient 

representing an impulse response function to shocks in 𝑢%. For example, ,-!"#
,)$%,!

= Λ-./,+ 

represents the response in GDP in period t+2 to a shock in the reduced form mortgage spread 

residual term 𝑢./ in period t. Since 𝑢% only is a linear function of the structural shocks 𝜀𝒕, the 

function does not have a meaningful interpretation. Rewriting the specification in terms of 

structural shocks, 𝛬(𝐿)∗ being defined as 𝛬(𝐿)𝛢#(, yield the structural moving average 

specification (4).	 

                                                                   𝒀𝒕 = 𝚲(𝐋)∗𝜺𝒕                                                       (4) 

 

From this specification, it is possible to retrieve the response of endogenous variables to 

structural shocks, that is, the impulse response functions of interest. From inspection, it is again 

clear that this require identification of A. The main assumption that distinguish the SVAR 

methodology from traditional simultaneous equations are that the structural shocks are 

assumed to be orthogonal, formally, this require the variance-covariance matrix of the 

structural shocks Σ' to be diagonal. This impose a non-linear restriction on 𝛢 through 𝛢𝑢% =

𝜀% and 𝛴' = 𝛢	𝛴)𝛢*. For convenience, the matrix is also normalized Σ' = 𝐼, implying that the 

variance-covariance matrix of the reduced form residuals become 𝛴) = 𝛢#(𝛢#(*. The 

restrictions imposed this far can only provide information to uniquely identify  (3
#43)
+
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coefficients out of the total 𝑛+ in matrix 𝛢.	To	be able	to	trace out the dynamic effects of the 

structural shocks, (3
##3)
+

 additional restrictions must be imposed on matrix 𝛢, these are most 

commonly based on economic theory.  

I use a Cholesky decomposition as identification strategy to impose the last restrictions 

on matrix 𝛢. It is a frequently used method and implies imposing recursive zero restrictions on 

the contemporaneous coefficients (Lütkepohl (2005).6 The zero restrictions as compared to 

sign and/or shape restrictions are adequate when there is a known sequence of causation, 

restricted on the short-run when the effects of the shock is assumed to be transitory, restricted 

on the long-run when the effects of the shock is assumed to be of a more permanent nature.7 

Formally, the restriction impose matrix 𝛢 to be lower triangular, variables being ordered as 

follows: consumption, residential investment, GDP, CPI, mortgage spread, policy rate and 

house prices. This imply that each variable affects all variables ordered after them 

contemporaneously but is affected by them, with a delay. The identifying assumption is that 

mortgage spread shocks are allowed to affect the policy rate and house prices 

contemporaneously but consumption, residential investment, GDP and CPI with a quarter lag. 

On theoretical grounds it seems reasonable to assume that spending and investment decisions 

take a while to implement while monetary policy is able to adjust more quickly to the state of 

the economy (Schmitt-Grohe and Uribe (2017)). Walentin (2014) and Cheng & Chiu (2016) 

apply the same identification strategy and similar contemporaneous restrictions are of common 

use in research that study the transmission of monetary policy shocks (see e.g. Christiano et.al 

(2005) and Calza et.al (2013)), why the model is unaltered when estimating a monetary policy 

shock. As a robustness test, I estimate the model with alternative identifying assumptions. 

In addition to formal restrictions on coefficients, estimation requires determining the lag 

length of included variables. The decision involves a trade-off between the marginal benefit of 

improving forecast ability and the marginal cost of increasing estimation errors (Stock & 

Watson (2015)). An objective way to determine this is to maximize a weighted measure of the 

two considerations, that is, improved fit against loss of degrees of freedom. This is how the 

Akaike information criterion, the Bayesian (Schwarz) criterion and the Hannan-Quinn criterion 

work. The Bayesian (Schwartz) Information Criteria guide my decision since it is a suitable 

 
6 The seminal paper on recursive restrictions are Wold (1951) although it may be argued that it did catch popular 
attention with Sims (1980). 
7 For more information about sign and or shape restrictions see e.g. Faust (1998), Canova and De Nicolo (2002) 
and Uhlig (2005). For more information about long-run restrictions see the seminal paper of Blanchard and 
Quah (1989) 
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criterion for small sample sizes (Ivanov and Kilian (2001)). For all countries, I find that a lag 

length of one is optimal.8 As a robustness test, I estimate the baseline model with a lag length 

of two. 

Stationarity is the concept formalizing that historical relationships can be generalized to 

the future (Stock and Watson (2015)). A non-stationary time series may lead to nonnormal 

distributions of t-statistics, estimates biased toward zero and spurious regression result. By the 

Wold decomposition theorem, any covariance stationary time series also has a moving average 

representation (Lütkepohl (2005)). To reassure stationarity, I use augmented Dickey-Fuller test 

to detect stochastics trends and Wald tests to detect structural breaks (Stock and Watson 

(2015)).I find that GDP, consumption, investment, house prices and CPI have an autoregressive 

root, why they are detrended using Hodrick-Prescott (HP) filter prior to estimation.9 I use HP 

filtering since it allows for more flexible trends and variations in long-run growth rates relative 

to other common detrending methods (Schmitt-Grohe and Uribe (2017)). A concept closely 

linked to stationarity is stability, for the impulse response functions to have a known 

interpretation, the SVAR must also be stable. To this end, I confirm that eigenvalues have a 

modulus less than one in absolute values. Since stability imply stationarity this also serve as an 

additional test for the stationarity of the time series (Lütkepohl (2005)).   

A potential source of estimation uncertainty is the relative short sample size. There exists 

no robust rule of thumb for minimum sample sizes for SVAR estimation as it depends both on 

number of parameters to be estimated and the variability of the data (Lütkepohl (2005)). On a 

general note, longer data series however improve estimation precision and shorter samples 

make it more difficult to separate the time series trend from the cyclical component, 

implications previously stated (Schmitt-Grohe and Uribe (2017)). Limitations in mortgage rate 

data availability is the cause of the short sample, the issue thus stand without a direct solution. 

Though short, it is not exceptionally so and the result of Walentin (2014) will serve as guidance 

of the potential consequences. The sample of Walentin (2014) is cut to 25 years in a robustness 

 
8 Formally, the optimal lag length p is the value of p that minimize 𝐵𝐼𝐶(𝑝) = ln[det	(𝛴!0 )	] + 𝑘(𝑘𝑝 + 1) "#	(&)

&
.  

𝛴!0 is the estimate of the 𝑘 × 𝑘 variance-covariance matrix of the reduced form residuals 𝑢'. Adding an extra lag 
will only reduce the criterion value if the reduction in the first term outweigh the increase in the second (penalty) 
term (Stock and Watson (2015)). 
9 Formally, the time-series 𝑦' is separated into trend 𝜏' and cyclical 𝑐'	components, the filter being defined as the 
solution to the following minimization problem where 𝑦' = 𝜏' + 𝑐'. The smoothing parameter 𝜆 is set to 1,600 
following standard procedure for quarterly data (Schmitt-Grohe and Uribe (2017)). 
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test and it is reassuring that results are fairly stable to the adjustment. The most notable changes 

are that the response of residential investment and house prices are less sensitive to the shock 

and that the overall precision of the estimates decrease. Potential consequences of the shorter 

sample might thus be less significant results and a weaker response in residential investment 

and house prices. 

The model is specified as a closed economy. This despite the fact that all countries 

included are considered to be small open economies. This have several reasons. On a general 

note, it is always critical that each additional variable included in the model contribute with 

useful information in forecasting the others since it rapidly increases the number of coefficients 

to be estimated, increasing estimation error and potentially decreasing accuracy (Stock & 

Watson (2015)). The selection of variables must thus be carefully considered and since this 

model potentially already is exposed to some imprecision given the short sample size, the 

contribution of adding an additional variable must substantially outweigh the potential cost. In 

related research, the baseline approach has been to disregard open economy influences. 

Walentin (2014) estimate the effects of mortgage spread shocks on Sweden and UK without 

including variables that allow for cross-country spill-over effects. Musso et.al (2011) do the 

same when estimating the effect of a mortgage rate shock on European countries and when 

allowing for cross-country spill-over effects in a robustness test they only find that the 

significance of estimates modestly decrease. Given this, I do not include variables that account 

for open economy influences in the baseline model. To reassure that the right trade-off has 

been made, I include the real effective exchange rate in a robustness test.   

The specified model estimates linear effects, this being a default feature of the SVAR 

method. The implication being that the marginal effects are assumed to be constant. This might 

seem at odds with reality and indeed, the findings of Cheng and Chiu (2016) which estimate 

the effect of mortgage spread shocks on US data between 1983 and 2015 is indicative of this 

fact. They find that consumer prices and house prices react stronger during recessionary times. 

The previously mentioned shorter sample estimated as a robustness test in Walentin (2014) 

also excluded the period from the financial crisis and beyond to get an indication of how 

dynamics, possibly specific to this period affect the results, findings stated above. 

Consequently, this may serve as a second source of estimation uncertainty. One of the main 

objectives of this thesis is however to distinguish between the effects of a mortgage spread 

shock depending on market characteristics. Adding an extra layer to the analysis, distinguishing 

between these differences in different times would require beyond more time, higher-frequency 

data and a more complex model. This is neither suitable given the data circumstances nor 



HOUSING FINANCE AND THE TRANSMISSION OF MORTGAGE SPREAD SHOCKS 
 

 15 

feasible in the scope of this thesis. Due to these reasons the model is not altered to account for 

possible non-linearities. Attention is nevertheless paid to how this potentially affect estimates.  

5. RESULTS 

This section reports the result in terms of two shocks. First, the main, the mortgage spread 

shock, secondly, a monetary policy shock. I present the results of mortgage spread shock 

estimations first in general terms and then in contrast to market characteristics. The general 

part in contrast to previous mortgage spread research as mean of validation, the characteristic 

specific part, to corresponding monetary policy research. The latter catering an analysis of the 

relative significance of market characteristics in the transmission of the shock. I estimate the 

monetary policy shock to facilitate the latter analysis and place the magnitude of the responses 

to a mortgage spread shock in perspective.  

The results are mainly reported in terms of structural impulse response functions 

(henceforth IRF) and structural forecast error variance decompositions (FEVD). The structural 

approach as compared to the generalized does not hold all other impulses constant when 

exposing the economy to the specified shock. The impulse response functions provide a good 

reflection of the dynamic effects of a shock. They show the response of a variable exposed to 

a one standard deviation shock, in terms of percent deviation. The forecast error variance 

decompositions presents the share of a variables variance that is attributed the specified source 

of disturbance (Lütkepohl (2005)). The level of significance always refers to a two standard 

deviation probability interval if not otherwise stated. 

 

5.1 MORTGAGE SPREAD SHOCK 
 

5.1.1 GENERAL FINDINGS 
 
A first inspection of the impulse response functions reveals that all variables except the CPI 

responds significantly different from zero for the majority of countries. For all countries but 

Ireland and Greece, responses are in the expected negative direction in all variables (with one 

exception), excepting from some price puzzle tendencies in CPI. The contractionary response 

of the economy is consistent with the interpretation of the innovation as a negative credit supply 

shock. The overall effect however somewhat dampened by a negative response in the policy 

rate.  
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TABLE 3. Signs of peak responses to a mortgage spread shock. Signs depicted with an asterisk are significant with 
a two standard deviation probability interval, without, significant with a one standard deviation probability interval.   

Country \ 
Variables 

Consumption Residential 
investment 

GDP CPI House prices Policy rate 

Austria  -* -* -* -* -* -* 
Denmark  -*  -* -* + -* -* 
Finland  -* -* -* -* -* -* 
France  -* -* -* -* -* -* 
Germany  - - -*        - -* -* 
Greece  -* + -* + +* +* 
Ireland  +* +* +* -* + + 
Italy  -* + -* - - -* 
Netherlands  -* -* -* + -* -* 
Spain     - - - 
Sweden - - - + - - 
UK  -* -* -* + -* -* 

 

Table 3 presents the sign of significant peak estimates. The time horizon of the responses is 20 

quarters and as can be seen from the table, almost all variables in all countries exhibits a 

significant different from zero response within this time frame with a 68 percent probability 

interval, a superior majority with a 95 percent probability interval. Two peculiar cases in 

addition to Ireland and Greece are Spain and Sweden for which none of the variables respond 

significantly with a 95 percent probability interval. While the deviant behaviour of Greece and 

Ireland probably can be rationalized by their negative spreads, there exist no obvious 

explanation for the discrepancy observed in Spain and Sweden. Limitations in data availability 

did not force a compromise in the selection of the two countries representative mortgage rate 

and given that Sweden is one of the countries, excludes the possibility that the cause lies within 

the term premium. The interpretation of this could either be that there is a negligible effect of 

the shock on the two economies or that another methodological limitation is present, both in 

contrast to the findings of the other countries.   

Figures A1-12 in the appendix documents the impulse response functions of all countries 

in graphical representation. On a general note, all variables respond in a hump-shaped manner, 

gradually drop from impact, peak with few exceptions within the 10 first quarters and have 

reverted back to the zero region at the end of 20 quarters. The time horizon to the peak, are in 

general terms shorter than the period of reverting back and most often, the response is 

insignificant after the 12th quarter. A small set of countries exhibits a positive reaction after 

reverting back, also that in a hump-shaped manner, portraying a wave-like response pattern. 

This second wave of reaction is however never significant.  

A more detailed inspection of the estimates reveal that the response of consumption is 

significant in 9 out of the total 12 countries. 5 out of them peak within 4 quarters and the 
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maximal (significant) decline range between 0.11 and 0.38 percent. On average, the effect 

decays to zero within 4 quarters after the peak. An important caveat to keep in mind is that the 

measure of consumption includes durables which makes it likely that the estimates are a lower 

bound effect (Schmitt-Grohe and Uribe (2017)). The response of residential investment is 

significant in 7 countries. In 5 out of them, the peak occurs before the 6th quarter. Most often, 

the peak of residential investment coincides with that of consumption, give or take one quarter. 

The peak decline range between 0.31 and 2.3 percent, typically noted on a 1 percent level. Most 

often, the shock has a significant effect in 3 additional quarters after the peak, the average time 

of 5 quarters being skewed by an outlier.  

The response of GDP is significant in 10 countries and the peak occurs within the 5 first 

quarters after the shock in 6 out of them. The peak responses range between a decline of 0.11 

and 0.44 percent and the statistical significance of the effect typically vanishes around 4 

quarters after the peak. The CPI is the variable that exhibit the less significant response to the 

mortgage spread shock. This is expected. Sticky prices are a standard assumption in New 

Keynesian business cycle models (Romer (2012)). Nevertheless, the response is significant in 

4 countries and while the range of peaking quarters is wide, 4 to 10, the range of the effect is 

tighter, 0.06 to 0.11 percent. The effect is usually though only significant in one or two quarters 

after the peak. The response of house prices is significant in 7 countries, 6 out of them peak 

within 4 quarters and the rest do not extensively lag behind. The statistical significance of the 

effect dies on average out 4 quarters after the peak which range between 0.09 and 1.24 percent. 

It is thus rare that the effect lasts longer than 10 quarters.  

The response of the policy rate is significant in 10 countries, dampening the response of 

all other variables. The response is most often significant from impact but has the most delayed 

peak. Out of the significant countries, 6 peaks occur within 7 quarters, most concentrated 

around this limit. The peak decline range between 13 and 43 bps and decays to zero 

approximately 4 quarters after the peak. The strong response of monetary policy is puzzling 

given the absence of literature emphasizing a significant role of mortgage shocks on the 

economy (Walentin (2014)). A possible explanation to this could be that policy makers respond 

to the innovation in house prices rather than to the shock itself, see e.g. Finocchiaro and Queijo 

von Heideken (2012). This line of reasoning is also consistent with the more delayed peak in 

the policy rate relative to house prices. 

Inspecting the response of the mortgage spread itself disclose on the persistence of the 

shock. The response decays to zero between the fourth and eight quarter, suggesting that the 

shock induce a change that in general terms persist between one and two years. The result of 
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the impulse response function, the dynamic marginal effect of a one-time shock, can thus be 

considered to be a lower bound effect, potentially more protracted. Figure 2 presents the 

cumulative impulse response functions of GDP for a selection of countries. The functions 

display the response of GDP to a permanent shock in the mortgage spread. While this is a 

departure from the observed reality, it clarifies how the persistent feature of the shock affects 

the ultimate response of the economy. Perhaps also providing intuition for the potentially 

fundamental role of the shock for the business cycle.       

 
FIGURE 2. IRFs of GP to a mortgage spread shock. Units are in percent deviation.  

The results from the impulse response functions suggest that mortgage spread shocks has a 

non-negligible effect on the economies and that there exist significant cross-country variations 

in the size, timing and persistence of responses.  

The forecast error variance decomposition largely confirms this notion. Table A4 in the 

appendix display for each country and variable the fraction of its variance that is explained by 

the mortgage spread shock in the 2nd, 4th, 8th, 12th and 16th quarter. That is, how much of the 

unexplained movements that are due to the shock. Both significance and size vary across 

variables as well as countries. The shock explains approximately 80 percent of the variation in 

the mortgage spread itself. The share gradually declines in the subsequent quarters but remains 

well above 50 percent in the 16th quarter in all countries with only one exception. The 

importance of the mortgage spread shock in explaining the variance of the other variables are 
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increasing with time and culminate between the 8th and 16th quarter. The shock explains at 

most, on average, 13 percent of the variation in consumption, 18 percent in residential 

investment, 20 percent in GDP, 7 percent in CPI, 27 percent in the policy rate and 22 percent 

in house prices. Thus, the shock is most important for the policy rate but explains up to 

approximately one-fifth of the variance in house prices, residential investment and GDP as 

well.  

The sizable part of the variation in GDP explained by the mortgage spread shock is 

consistent with its countercyclical property depicted in section 3.1 and suggest that the shock 

might have an important role for the business cycle. The considerable share of variation 

explained by the shock in house prices and residential investment is consistent with the 

transmission channels discussed in section 2.1. The somewhat smaller share explained in 

consumption is suggestive of a less distinguished role of transmission through changes in 

consumption behaviour. It is however not obvious if this is due to an in fact less significant 

response in consumption or a consequence of how the variable is measured, that is, including 

durables. With regard to significance, measured with 90 percent probability intervals, the 

estimates are largely consistent with the picture depicted by the impulse response functions. 10 

Some inconsistencies between the two representations are albeit present. The estimates’ 

significance reveals however to be highly sensitive to only small changes of the confidence 

interval, a change of only five percent in both directions affect the significance substantially. 

It seems plausible that this might be an artifact of the shorter sample, for which one possible 

consequence was widening probability bands. Consequently, the few deviations present are of 

less concern.  

As emphasized in the introduction, the existing research analysing the effect of mortgage 

spread shocks, as defined in this paper, are scarce. To the best of my knowledge, there exist 

only two relevant papers, Walentin (2014) and Cheng & Chiu (2016). Since the latter in many 

aspects complement the former by documenting non-linearities, the logical paper of 

comparison is Walentin (2014).  

A detailed comparison between the results of this thesis and Walentin (2014) crystalize 

several similarities and some differences. Ocular inspection of the impulse response functions 

reveals that both sign and significance are qualitatively consistent between the two studies. 

Studying the size of responses, also these coincide (estimate range of this thesis in parenthesis). 

 
10 The significance level is judged sufficiently tight in Walentin (2014) and displaying the estimates with this 
interval ease later comparison.  
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Walentin (2014) find that a one standard deviation mortgage spread shock cause (the main 

country of study) US consumption to decrease by 0.3 (0.11-0.38) percent, residential 

investment by 1,1 (0.31-2.3) percent, GDP by 0,4 (0.11-0.44) percent, house prices by 0,5 

(0.09-1.24) percent and the policy rate by 33 (13-43) bps.  

Walentin (2014) study the effects of the shock in three countries and find that responses 

are qualitatively consistent but differs with regard to size, timing and significance. Some of 

these differences being that the policy rate peak in the fifth quarter in UK, in the first in the US 

and responds insignificantly in Sweden. The latter resulting in an overall stronger response of 

the Swedish economy. The response of consumption is insignificant in Sweden and UK but 

significant in the US. Residential investment and GDP peak after the fourth quarter in Sweden 

and US but before in the UK. These variations in the response to the shock are consistent with 

the variations also present in this thesis. Turning to the forecast error variance decomposition, 

Walentin (2014) find that the relevance of the mortgage spread shock vary between variables 

and countries. The estimates’ general time pattern and size are however parallel to those present 

in this thesis. The estimates’ significance is only reported in graph representation for the 

estimation on US data, but the decompositions seems to be consistent with regard to this aspect 

as well. That is, all variables except the CPI are significant in some of the 20 quarters after the 

shock in both studies. 

There are two notable differences between the results of the two studies. First, the effect 

of the shock is more protracted in this thesis. The responses are never significant in more than 

10 quarters with 90 percent probability intervals in Walentin (2014) however usually so in this 

thesis with 95 percent probability intervals. This possibly indicating a more persistent impact 

of the shock on smaller economies than larger. Secondly, the response of CPI is significant in 

one-third of the countries in this thesis  while insignificant in all three countries under study in 

Walentin (2014). This could potentially be rationalized by the findings of Cheng and Chiu 

(2016), that prices react stronger in recessionary times. This seems like a plausible explanation 

given that a substantial part of the sample in this thesis covers the aftermath of the global 

financial crisis. These two discrepancies are of modest concern but differences between the 

two studies estimated response of Sweden and UK point to some methodological deficiencies 

in this thesis. While different lag- and sample length are logical reasons for divergence, some 

withstanding potential important methodological differences are that Walentin (2014) estimate 

his model in levels and use a Bayesian approach in estimation.  

To sum-up, I find that mortgage spread shocks have a significant effect of the economies, 

causing a decrease in house prices and residential investment of approximately 1 percent and 



HOUSING FINANCE AND THE TRANSMISSION OF MORTGAGE SPREAD SHOCKS 
 

 21 

a decrease in consumption and GDP with up to 0.4 percent. The response is consistent with the 

general transmission channels discussed in section 2.1. This notion is also largely confirmed 

by the forecast error variance decomposition which reveal that the mortgage spread shocks on 

average explain between 10 to 20 percent of the variation in these variables. The results are 

robust with tight confidence intervals and share significant similarities with Walentin (2014). 

Consequently, I conclude that the significant effect of mortgage spread shocks on the economy 

can be generalized to a large group of countries, although, of varying magnitude.   

 

5.1.2 CHARACTERISTIC SPECIFIC FINDINGS 
 
The previous section established a non-negligible effect of mortgage spread shocks on the 

economies. It also became clear that there exist significant cross-country variations in the 

economies’ sensitivity to the shock. One plausible cause of these variations are heterogeneities 

in the countries’ mortgage markets. In this section, I explore this possibility by contrasting the 

responses to the shock to differences in the countries’ level of development in the four 

mortgage characteristics. In section 2.2 it was suggested that the most  distinct variations 

between development groups will manifest in the response of consumption, house prices and 

residential investment. This turns out to be the case also empirically, why the results of this 

section are restricted to the response in these variables. To enlighten the analysis about which 

characteristics, relevant for the transmission of monetary policy, that can be generalized to 

credit supply shocks, I contrast the results of this section to the findings of Calza et.al (2013).  

When interpreting the results, the small scale of variations should not be mistaken for 

negligible implications for the economy as a whole. This regarding both the general and the 

characteristic specific findings. The implications of a 1 percent decrease in GDP instead of a 

0.5 percent decrease might be of great significance. The shock might contribute to prolong or 

deepen an economic downturn or alternatively, mitigate it. Why it is essential not only to 

acknowledge the significance of the shock but also understand which factors that affects its 

transmission. 

Countries that are classified as developed in terms of mortgage debt-to-GDP ratio have 

a stronger response in both house prices and residential investment when exposed to the shock, 

relative to countries less developed in terms of mortgage debt-to-GDP ratio. The difference 

between the average peak response of the two groups are 0.5 percent in house prices and 0.6 

percent in residential investment. The effect the shock has on residential investment is also 

more prolonged in developed countries. More specifically, the response is significant up to the 
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10th quarter in developed countries but only to the 7th in less developed countries. The response 

pattern is consistent with a more distinct transmission through the collateral channel in 

countries with high mortgage debt-to-GDP ratios. There is no noteworthy distinction between 

the number of significant responses in the two groups, there is however a shortfall of five 

countries. Their deviant response can however not be rationalized by differences in their level 

of mortgage debt-to-GDP ratio since they come from both development groups. It should 

however be noted that three out of these are Greece, Spain and Sweden, for which a deviant 

behaviour already was noted and reasoned around in section 5.1.1. Equally many significant 

responses from both groups however suggest that the shock have a significant effect even on 

the economies with the smallest mortgage market. Figure 3 display the significant responses 

(Ireland excluded due to positive response) of residential investment. Developed countries are 

illustrated with solid lines and less developed with dashed lines. From ocular inspection, the 

difference is quite clear, the solid lines peak at a higher (lower) level and revert back to the 

zero-region in a more delayed manner.  

 
FIGURE 3. IRFs of residential investment to a mortgage spread shock. Less 

developed countries in terms of mortgage debt-to-GDP are depicted with dashed 

lines, developed with solid lines. Units are in percent deviation and all responses are 

significant with a 95 percent probability interval within some of the 20 quarters. 

Calza et.al (2013) find that countries more developed in terms of mortgage debt-to-GDP ratio 

respond stronger in residential investment and house prices also to a monetary policy shock. 

The difference between the average peak effect being 0.8 percent in residential investment and 
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0.2 percent in house prices. There is also a tendency for a more prolonged effect on house 

prices in developed countries, however not in residential investment. Consequently, the results 

point to resembling implications of different levels of mortgage debt-to-GDP ratio for the 

transmission of both type of shocks.  

When interpreting the results, it should be kept in mind that the conclusions about the 

mortgage spread shock is based on fewer countries than is the monetary policy shock. This is 

in part explained by Calza et.al (2013) including more countries in their study but it concerns 

also the question of what a sufficiently tight confidence interval is. In this thesis, only responses 

that are significant with a 95 percent confidence interval within some of the 20 quarters are 

considered significant. In Calza et.al (2013), a difference between the average impulse response 

functions of the two development groups, significant with a 68 percent confidence interval, is 

considered significant. This discrepancy between the two studies should be kept in mind when 

interpreting the results. 

The findings of Calza et.al (2013) is not limited to the effect mortgage debt-to-GDP ratios 

have on the transmission of monetary policy shocks. They find that the response of house prices 

and residential investment is sensitive to the level of development in all four characteristics. 

Most notable is however the difference with regard to mortgage rate variability and use of 

mortgage equity withdrawal. Countries that are more developed in terms of these two 

characteristics are in addition more sensitive in the response of consumption, a distinction that 

is not present with regard to the other characteristics.  

Differences in the response of house prices and residential investment with regard to use 

of mortgage equity withdrawal is also present in this thesis. Figure 4 display the response of 

residential investment with regard to development in this characteristic. The responses of less 

developed countries are illustrated with dashed lines and developed countries with solid lines. 

As can be seen from the figure, the response is significant in 4 out of the total 5 developed 

countries (Ireland excluded due to positive response) and in 2 out of the 7 less developed. The 

average peak decrease in residential investment is also 1 percent larger in developed countries 

relative to less developed. The results thus suggest that countries with no or limited use of 

mortgage equity withdrawal is less sensitive to the shock than countries with common use, 

potentially to the extent that the effect on residential investment is negligible for the economy.   
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FIGURE 4. IRFs of residential investment to a mortgage spread shock. Less developed 

countries in terms of MEW are depicted with dashed lines, developed with solid lines. 

Units are in percent deviation and all responses are significant with a 95 percent 

probability interval within some of the 20 quarters. 

Figure 5 display the responses of house prices with regard to development in mortgage equity 

withdrawal (Greece excluded due to positive response). The distribution of significant 

responses is not in favour of any level of development. It is however a puzzling that the 

response of house prices in Germany is significant given that the response in residential 

investment was not. The responses seem nevertheless to peak at a higher (lower) level in more 

developed countries (solid lines), excepting from France. In countries were mortgage equity 

withdrawal is common, house prices decrease on average 0.5 percent more when exposed to 

the shock compared to less developed countries. 



HOUSING FINANCE AND THE TRANSMISSION OF MORTGAGE SPREAD SHOCKS 
 

 25 

 
FIGURE 5. IRFs of house prices to a mortgage spread shock. Less developed countries in 

terms of MEW are depicted with dashed lines, developed with solid lines. Units are in percent 

deviation and all responses are significant with a 95 percent probability interval within some 

of the 20 quarters. 

The significant influence mortgage equity withdrawal seem to have on the response of house 

prices and residential investment is consistent with a more distinct transmisson through the 

collateral channel in developed countries. The impact of this characteristic on the transmission 

of mortgage spread shocks is strikingly similar to what Calza et.al (2013) find it to have on the 

transmission of a monetary policy shock. They find that developed countries on average react 

1 percent stronger in residential investment and approximately 0.5 percent stronger in house 

prices. That is, the exact same difference present in this thesis. At a first inspection, the 

difference in the response of consumption with regard to mortgage equity withdrawal 

development seem too small to be of significance. In Calza et.al (2013) they however find and 

highlight a discrepancy of 0.07 percent and in light of this, I do the same. Comparing the 

average significant response in consumption between developed and less developed countries 

(excluding Ireland and Greece due to positive responses) with regard to this characteristic, I 

find that the difference in peak responses are 0.04 percent. A smaller but perhaps also 

noteworthy discrepancy. Figure 6 display the impulse response functions.  
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FIGURE 6. IRFs of consumption to a mortgage spread shock. Less developed countries in 

terms of MEW are depicted with dashed lines, developed with solid lines. Units are in 

percent deviation and all  responses are significant with a 95 percent probability interval 

within some of the 20 quarters. 
 

The significant influence of mortgage debt-to-GDP ratio and mortgage equity withdrawal on 

the transmission is largely consistent with theory and previous research. Surprisingly, this trend 

is somewhat disturbed by the pattern that emerges with respect to mortgage rate variability. 

There is no significant difference with regard to neither size nor significance in the response of 

consumption but what is more puzzling is that only two countries with a majority share of 

variable rate holders respond significant in residential investment and house prices when the 

corresponding number for fixed rate countries are five and six respectively. In Calza et.al 

(2013), the discrepancy between variable and fixed rate countries in peak responses are 

approximately 0.07 percent in consumption, 0.6 percent in residential investment and 1 percent 

in house prices. The same tendency of a stronger response in consumption and house prices in 

response to a monetary policy shock is also present in Rubio (2011), although the distinction 

is smaller. Di Maggio et.al (2017) also confirms this notion in the context of a mortgage rate 

reset in the response of consumption, it should however be noted that they define variable rate 

mortgages as fixed at five years. Considering the possibility that this might be an artifact of a 

methodological deficiency, this seem not to be the case. In Walentin (2014), the response of 

consumption was insignificant in both Sweden and UK but significant in the US. This despite 
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the fact that the latter country predominantly consists of long-term fixed mortgages in contrast 

to the two former. The fact that the response of consumption seems to be insensitive to 

mortgage rate variability suggests that the direct cash-flow channel is not significantly more 

present in variable rate countries than fixed rate countries. This fact could possibly be 

rationalized by variable rate holders engaging in consumption smoothing, a standard 

assumption in economic modelling. Why this would be the case in response to a mortgage 

spread shock but not to a monetary policy shock is however not obvious and while 

undoubtably, it suggests that mortgage rate variability is relevant for the transmission of 

monetary policy shocks through another channel than mortgage rate innovations. That 

mortgage rate variability would be the cause for the observed discrepancy between the response 

of house prices and residential investment between fixed rate and variable rate countries lack 

however both theoretical and empirical support, why it is unlikely to be the case. The fact that 

Greece, Ireland, Spain and Sweden all have variable rate mortgages also suggest that both 

patterns might be an indication of a methodological limitation rather than anything else.   

Countries that are developed in terms of LTV-ratio respond to a larger extent significant 

in consumption, house prices and residential investment as compared to less developed 

countries. There is however no distinct difference with respect to the size of the responses, why 

no conclusions are drawn based on this pattern. In Calza et.al (2013), the difference between 

development groups is moderate in residential investment but approximately 0.5 percent in the 

peak response of house prices. In consumption the pattern is oddly reversed, however 

reconciled with general wisdom in the DSGE-model. Iacoviello & Neri (2010) also find that 

high LTV-ratios enhance the size of the response in consumption in the context of monetary 

policy shocks, although again by means of a DSGE-model. Lin (2014) on the other shed light 

on the complexity of the collateral channel, the channel I argue relevant for LTV-ratios. 

Highlighting potential implications of only small differences in LTV-ratios in the scope of an 

optimal macroprudential policy. Muellbauer & Murphy (2008) also stress the complexity of 

the channel and the importance of considering several institutional characteristics when 

judging its significance. Related to this, a closer inspection of each countries’ aggregated 

classification reveal that many countries are in groups with conflicting implications. Several 

countries classified as more developed in terms of LTV-ratio is also classified as less developed 

in terms of mortgage debt-to-GDP ratio. Undoubtably, it seems plausible that this has a 

clouding effect on a potentially more significant role of LTV-ratios in the transmission of 

mortgage spread shocks.  



HOUSING FINANCE AND THE TRANSMISSION OF MORTGAGE SPREAD SHOCKS 
 

 28 

On a general note, the conclusions suffer from some inconsistencies in significance, 

potential causes discussed in section 4 and 5.1.1. It is difficult to determine if these 

discrepancies should be interpreted as indications of methodological deficiencies or an overall 

large discrepancy in the effect of the shock across countries, also irrespective of characteristics. 

Therefore, no general conclusions are drawn based on the indications that only are restricted 

to significance. Implying that the indication of countries with high LTV ratios being more 

sensitive to the shock and variable rate countries less, will be left uncommented.  

The result was nevertheless more clear-cut on the influence mortgage equity withdrawal 

and mortgage debt-to-GDP-ratio have on the transmission of mortgage spread shocks. Most 

notable was the difference between the countries who use mortgage equity withdrawal and 

those with less or no use. The difference between the average peak decrease being 1 percent in 

residential investment, 0.5 percent in house prices and 0.04 percent in consumption. The 

difference with respect to the level of development in mortgage debt-to-GDP ratio is 

approximately 0.5 percent in the response of house prices and 0.6 percent in the response of 

residential investment. The relevance of the two characteristics are consistent with the findings 

in Calza et.al (2013), suggesting that these characteristics are important for the effect of 

mortgage rate innovations irrespective of, if the source is monetary policy or credit market 

frictions. Consistent with the forecast error variance decomposition in section 5.1.1, this section 

also finds a less distinguished role of consumption in the transmission of the mortgage spread 

shocks. There were only modest signs of discrepancy in the response of consumption within 

characteristics, at odds with the transmission of monetary policy.   

 To sum-up, while consumption is not unaffected by the shock, mortgage market 

characteristics have no large influence on the size of its response, as have the use of mortgage 

equity withdrawal and level of mortgage debt-to-GDP ratio on the response of residential 

investment and house prices.  

 
5.2 MONETARY POLICY SHOCK 

 
 
The results of monetary policy shock estimations are compared to the results of the 

corresponding estimation in Walentin (2014) and Calza et.al (2013). The comparison is mainly 

a mean to validate the results, this thesis sharing significant methodological similarities with 

Walentin (2014) and significant sample similarities with Calza et.al (2013). From the 

comparison, several similarities and some differences crystalize.  
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On a general note, the estimations yield responses of the expected negative sign in all 

variables for all countries with few exceptions, again excepting from some price puzzle 

tendencies in CPI. The contraction of the economy in response to a monetary policy shock is 

consistent with theory and empirical research, not limited to, but including Calza et.al (2013) 

and Walentin (2014). Figure A13-25 in the appendix display the impulse response functions 

for all countries and variables in graphical representation. 

A more detailed inspection of the estimates reveals that both consumption and GDP 

decrease with approximately 0.05 percent in the peak, in response to the shock. The size of this 

response is consistent with the average peak response in consumption in Calza et. al (2013), 

GDP not included in their model. Walentin (2014) however find a much stronger response, 

consumption decreasing with approximately 0.3 percent and GDP with 0.4 percent. I find that 

the variables most sensitive to the shock are residential investment and house prices, on 

average, they peak with a 0.2 percent decrease. The responses of these variables are however 

stronger in both Calza et.al (2014) and Walentin (2014), the discrepancy being largest with 

regard to the latter analysis. In Calza et.al (2013), residential investment decrease with 

approximately 0.6 percent in the peak, house prices with 0.3 percent. In Walentin (2014), both 

variables peak with a decrease at a one percent level. I find that the mortgage spread responds 

inconsistently in both positive and negative directions when exposed to the shock. The average 

peak effect however around the negligible size of 0.03 percent. This is consistent with the 

findings in Walentin (2014) but inconsistent with the credit-channel in the transmission of 

monetary policy shocks. This fact however provides further support that there are independent 

roles and implications of the two shocks for the economy.  

The discrepancy in the size of responses between the three studies are most likely due to 

differences in methodology and for which countries the shock is estimated. Walentin (2014) 

estimate the shock on US data and Calza et.al (2013), just as I, on a relatively large sample of 

countries, all OECD, but of varying size and characterization. Comparing the size of estimates 

to e.g. Icavello & Neri (2005) and Musso et.al (2011) in light of country and methodology 

selection supports the hypothesis that the discrepancy probably is both country and 

methodologically inborn. 

Surprisingly, I find that the two standard deviation probability intervals rarely are below 

zero, the response is thus only significant for a small set of variables and countries. This in 

stark contrast to the findings of both Walentin (2014) and Calza et al (2013) together with 

several other empirical papers, theory and general wisdom. While one potential cause of this 

might be that there is more important to allow for open economy influences, when suitable, 
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when modelling monetary policy shocks comparative to mortgage spread shocks, it is not 

sufficient to explain the magnitude of the insignificance. The disparity rather indicates a 

deficiency in the method, why this so clearly manifest in the estimation of a monetary policy 

shock but not of a mortgage spread shock is at first glance puzzling. A plausible explanation 

for this is that a significant part of the data is estimated at and below the zero-lower bound 

(ZLB). Estimating the effect of a monetary policy shock in such an environment involve 

several inherent difficulties, modestly stated, not adhered to in this estimation, see e.g. Iwata 

& Wu (2006) and Wright (2011). This would explain why the estimates are insignificant 

despite the fact that the general pattern of response relatively successfully seems to emerge. 

The time for which the shock could appropriately be estimated by the policy rate is too short 

to produce robust impulse response functions, significant with a 95 percent confidence interval. 

Given the few significant responses, no valuable differences across characteristics can 

be traced out. A comparison of the respective shocks’ impact on the economies is also clearly 

limping due to the methodological limitations concerning the monetary policy shock 

estimations. Given that this is a secondary analysis and improving estimations would require 

extensive amendments, none are made. Keeping these deficiencies in mind, the results however 

point to some interesting indications.    

Comparing the size of the respective shocks’ effect in this thesis, aggregates are more 

sensitive to mortgage spread shocks than monetary policy shocks. Consumption and GDP 

decrease by approximately 0.05 percent in response to a monetary policy shock while the lower 

bound effect in response to a mortgage spread shock is 0.1 percent. When exposed to a 

monetary policy shock, both residential investment and house prices respond with an 

approximate 0.2 percent decrease. The lower bound response when exposed to a mortgage 

spread shock being 0.3 percent in residential investment and a range between 0.09 and 1.24 

percent in house prices. A literal interpretation of these estimations feels premature, but the 

result nevertheless suggest that the mortgage spread shock might inflict larger consequences 

on the economies than monetary policy shocks do. This last finding is though in contrast to the 

findings of Walentin (2014). Based on US data, he finds that consumption and GDP decrease 

by approximately the same amount in response to both shocks, 0.3 and 0.4 percent respectively. 

Residential investment and house prices decrease by more in response to a monetary policy 

shock, approximately 2 percent compared to a 1.1 respectively 0.5 percent decrease when 

exposed to a mortgage spread shock.  

The impact of mortgage spread shocks relative to monetary policy shocks thus differ 

between the two studies. A potential explanation for this discrepancy could be that the 
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significance of the shock, relative to monetary policy shocks, varies with the size (and 

openness) of the country. It seems plausible given the combination of two facts. First, that the 

main country of study in Walentin (2014) is US, a large open economy and the countries of 

study in this thesis (as well as Calza et.al (2013)) are small open OECD economies. Secondly, 

that the size of the responses to a monetary policy shock in this thesis is relatively consistent 

with the levels in Calza et.al (2013) and that the size of responses to a mortgage spread shock 

is relatively consistent with the levels in Walentin (2014).  If this is the case or not is however 

left for future research to determine.  

To sum-up, although monetary policy shock estimations suffers from including the ZLB-

period, the conclusions of section 5.1 are supported by the findings of this section. The 

mortgage spread shock seem to have a non-negligible impact on the economy, of magnitude 

comparable to monetary policy shocks.  

6. ROBUSTNESS 

6.1 ALTERNATIVE LAG LENGTH 
 

The results of the baseline model are robust to adding one additional lag in all variables. The 

size of the responses is largely unchanged, approximately one-half of the peaks are noted on a 

modestly higher level and the other half at a modestly lower level. The same is true for the 

timing, the discrepancy being around one quarter. Signs are unchanged. Approximately two-

thirds of the responses are significant in less quarters, it is however very unusual that a response 

shift from significant to insignificant, and in a few cases the reverse event occur.   

 
6.2 ALTERNATIVE MORTGAGE SPREAD 

 
For the countries which data availability allows, mortgage spreads are recalculated, the interval 

mortgage rate matched with its lower limit government bond instead of upper limit government 

bond and the shock re-estimated. That is, the mortgage rate with an interval interest rate fixation 

period between 1 and 5 years is matched with a 1-year government bond instead of a 5-year 

government bond. Table A2 in the appendix specifies for which countries this is possible.  The 

result is robust to this amendment, the estimates do not change in a significant way and the 

modest changes that occur are in line with the inconsistencies described in the alternative lag 

length robustness test. This confirm the comprehension of section 3.1, the interval mortgage 

rates and in effect the term premium, has not affected the estimates significantly.  
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6.3 ALTERNATIVE ORDERING 
 
I alter the identifying assumptions of the model by first rearranging the order of non-

contemporaneously affected variables and secondly by changing which variables that are 

contemporaneously affected by the shock. The latter altercation being that monetary policy is 

not contemporaneously affected by the shock. This despite that there are strong reasons to 

believe that the original identifying assumptions are optimal. The result is robust to these 

amendments and the small changes that occur are of approximately the same qualitative and 

quantitative magnitude as previous robustness test.    

 

6.4 ALTERNATIVE SPECIFICATION 
 

I include the real effective exchange rate in the baseline model to allow for open economy 

influences. The arguments for and against this inclusion are discussed in detail in section 4. 

Following Calza et.al (2013) the exchange rate is ordered last in the variable list. Implying that 

all variables including the mortgage spread shock is allowed to contemporaneously affect the 

exchange rate. The results are robust for this inclusion. Peak responses are extremely close the 

result of the baseline model and the only noteworthy difference from that estimation is that the 

price puzzle tendency in CPI is weaker.  

7. CONCLUSIONS 

The two key objectives of this thesis are to explore if the significant effect of mortgage spread 

shocks can be generalized to a large group of countries and if their transmission is sensitive to 

the structure of housing finance. By estimating a SVAR for 12 EU countries, I find that 

mortgage spread shocks have a significant impact on the economies and that the transmission 

mechanism is affected by mortgage market characteristics. The shock causes a contraction of 

the economy, decreasing consumption and GDP with up to 0.4 percent and residential 

investment and house prices with up to 2 and 1 percent respectively. The result indicates that 

the magnitude of their effects is comparable to a monetary policy shock and that the role of 

mortgage spread shocks might be of fundamental importance for the business cycle. This 

suggest that the shock might be justified more attention by academics. The results are 

confirmed robust to alternative identifying assumptions and model specifications. The reaction 

of the economy is also consistent with the general equilibrium, direct cash-flow and collateral 

channel in the transmission of the shock. 
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Countries with a higher mortgage debt-to-GDP ratio and established use of mortgage 

equity withdrawal are more sensitive to the shock. These countries experience on average a 0.5 

percent lager decrease in house prices and approximately a 1 percent larger decrease in 

residential investment, relative to countries with lower ratios and less or no use. Institutional 

characteristics thus influence the implications of the shock, suggesting that the shock might be 

justified more attention by policy makers. The influence of these characteristics on the 

transmission of the shock is consistent with their impact on the transmission of monetary policy 

shocks. In contrast to monetary policy shocks, mortgage rate variability and LTV-ratios seem 

not to have a significant influence on the transmission of mortgage spread shocks. It is however 

possible that this is due to an methodological limitation.  

It should be acknowledged, that the narrative, only on a theoretical level has accounted 

for the drivers of mortgage spread innovations. By the identifying assumption, innovations are 

also restricted to fluctuations that are orthogonal to contemporaneous and lagged values of the 

remaining variables of the model. Limitations in data availability have also forced some of the 

countries mortgage spreads to be calculated on non-perfect maturity matching. Albeit the 

conclusions for the observed countries are robust with tight confidence intervals, the 

unobservable element of the shock’s source should be kept in mind when interpreting the 

results. 

The main takeaways from this thesis is that mortgage spread shocks have a significant 

effect on a large group of countries and that its transmission is sensitive to the countries’ 

mortgage market characterization. There are however many issues that remain unresolved, left 

for future research. Interesting angles could for example be to rationalize the result through a 

DSGE-model or explore if the significance of the shock also vary with the size and openness 

of an economy. The result also opens up for normative questions like if the shock should be 

counteracted by monetary and macroprudential policy. 
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9. APPENDIX 

9.1 DATA 
 
 
 

TABLE A1. Data sources.   
Variable Source 
Nominal GDP  Eurostat 
Nominal Consumption  Eurostat 
GDP Deflator Eurostat 
Real House Prices (2015=100) Bank of International Settlement 
Consumer Price Index (2015=100) Bank of International Settlement 
Policy interest rate  Bank of International Settlement 
Nominal Residential investment  
(Gross fixed capital formation, dwellings) 

Eurostat 

Mortgage rate Eurostat (SCB – Sweden, CB – UK) 
Government bond rate Thomson Reuters Eikon 
Real Effective Exchange Rate Thomson Reuters Eikon 
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TABLE A2. Mortgage and government bond rates base for mortgage 
spread calculations. 

Country Mortgage rate Original bond Control bond 
Austria  Up to 1 1 Y  
Denmark 5 to 10 10 Y 5 Y 
Finland 1 to 5 5 Y 2 Y 
France 5 to 10 10 Y 5 Y 
Germany 5 to 10 10 Y 5 Y 
Greece  Up to 1 6 M  
Ireland Up to 1 1 Y  
Italy Up to 1 1 Y  
Netherlands 5 to 10 10 Y 5 Y 
Spain Up to 1 1 Y  
Sweden 3 M 3 M  
UK 2 Y 2 Y  

 
 

TABLE A3. Categorization of countries’ mortgage market. 

(L)ess developed and (D)eveloped. (V)ariable and (F)ixed. 

Country M.debt-to-GDP LTV Mortgage rate MEW 

Austria L D V L 

Denmark D L F D 
Finland L D F D 
France L D F L 
Germany L L F L 
Greece L D V L 
Ireland D D V L 
Italy L L V L 
Netherlands D D F D 
Spain D D V L 
Sweden D L V D 
UK D L F D 

 
 
 

9.2  MORTGAGE SPREAD SHOCKS 
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FIGURE A1-A12. Respective countries IRFs to a mortgage spread shock. Units are in 
percent deviation. 95 % probability intervals. 
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TABLE A4. Estimates of respective countries forecast error variance decomposition in the 
2nd, 4th, 8th, 12th and 16th quarter. Units are in percent. Estimates assigned an asterisk are 
significant with 90 % probability intervals.    
 

 2 4 8 12 16 
Austria      
Consumption 0.7 5 12 12 13* 
Residential invest. 0.3 3 11 11 12* 
GDP 2* 10* 24* 23* 23* 
CPI 0 0 5 8 8 
Mortgage spread 77* 54* 36* 37* 37* 
Policy rate 4 18* 42* 47* 44* 
House prices  4 4 5 5 5 
Denmark      
Consumption 2 11* 23* 25* 25* 
Investment 7* 24* 39* 40* 39* 
GDP 5 22* 34* 35* 35* 
CPI 0.9 2 3 3 3 
Mortgage spread 85* 76* 72* 71* 71* 
MP 37* 60* 71* 73* 74* 
House prices 13* 26* 35* 35* 35* 
Finland      
Consumption 1 4 15* 16* 17* 
Investment 1 13* 31* 30* 31* 
GDP 0 1 16* 19* 20* 
CPI 0 4 4 9 10 
Mortgage spread 87* 85* 84* 83* 81* 
MP 1 1 19 31* 33* 
House prices 8* 30* 35* 34* 36* 
France      
Consumption 1 7 13 12 13 
Investment 5* 18* 25* 24 24 
GDP 6* 22* 29* 28* 28* 
CPI 0 2 9 10 11 
Mortgage spread 73* 69* 64* 62* 61* 
MP 2 7 19* 23* 23* 
House prices 5 17* 23* 23* 23* 
Germany      
Consumption 0.5 0.6 3 5 5 
Investment 0.9 3 5 5 5 
GDP 2 11 22 22* 22* 
CPI 0.1 0.2 3 5 5 
Mortgage spread 88* 86* 81* 79* 79* 
MP 4 3* 8 10 10 
House prices 3 6 6 7 7 
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TABLE A4 Cont.      
 2 4 8 12 16 
Greece      
Consumption 2 9 13 12 15* 
Investment 2 6 11 17 21 
GDP 5 12 11 12* 21 
CPI 0 0.9 11 26 37 
Mortgage spread 88* 87* 84* 82* 80* 
MP 13* 11 11 13 15 
House prices 9 27* 47* 52* 52* 
Ireland      
Consumption 0.2 0.4 0.5 1 2 
Investment 0.5 3 9 14 16 
GDP 0 0.2 2 5 8 
CPI 0.2 0.1 3 3 3 
Mortgage spread 90* 81* 66* 57* 53* 
MP 3 2 0.9 0.8 2 
House prices 2 4 10 15 19 
Italy      
Consumption 7* 7 6* 7* 7* 
Investment 0 0 1 2 2 
GDP 3 2 2 4 4 
CPI 1 3 4 4 5 
Mortgage spread 77* 68* 58* 56* 56* 
MP 12* 15* 13 11 9 
House prices 2 1 2 3 3 
Netherlands      
Consumption 4 14* 23* 25* 25* 
Investment 1 7 15 19 20 
GDP 3 12* 22 24 25 
CPI 0.5 0.9 1 1 1 
Mortgage spread 93* 92* 87* 82* 77* 
MP 1 6 15 18 18 
House prices 3* 12* 24* 28* 29* 
Spain      
Consumption 0.1 0.5 0.6 0.6 0.8 
Investment 0.1 0.2 0.2 0.3 0.5 
GDP 0 0 0 0.2 0.4 
CPI 0.7 1 2 2 2 
Mortgage spread 90* 86* 80* 79* 79* 
MP 0.7 1 4 5 5 
House prices 4 3 2 2 3 
Sweden      
Consumption 0.2 2 4 5 5 
Investment 0.4 3 8 9 9 
GDP 0.6 4 10 11 11 
CPI 0.4 2 2 2 3 
Mortgage spread 78* 76* 72* 65* 60* 
MP 0.3 0.6 6 11 14 
House prices 3 2 4 4 4 
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TABLE A4 Cont.      
 2 4 8 12 16 
UK      
Consumption  2 13 23* 27* 
Investment 0.6 5 19 27* 29* 
GDP 3 4 17 28* 31* 
CPI 0 0.5 2 3 3 
Mortgage spread 92* 92* 89* 88* 87* 
MP 4 16* 42* 56* 62* 
House prices 6 7* 19* 24* 25* 

 
9.3 MONETARY POLICY SHOCKS 

 
FIGURE A13-A25. Respective countries IRFs to a mortgage spread shock. Units are in 
percent deviation. 95 % probability intervals. 
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