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HOUSING AND CREDIT MARKETS IN ITALY IN TIMES OF CRISIS 
 

by Michele Loberto* and Francesco Zollino* 
 

Abstract 

We investigate the determinants of Italian house prices and residential investments 
in a structural model with possible disequilibria in the market for lending to both 
households and firms in the building sector. Based on a structural approach that takes into 
account the multifold relationships between demand and supply within the housing and 
the credit markets, we find that, while house prices react mostly to disposable income and 
demographic pressures, lending conditions also exert a significant impact. During the 
recent crises the contribution of declining bank rates to household lending was limited, 
due to the greater deleveraging needs of Italian banks. Conventional monetary policy has 
supported house prices, albeit with declining intensity as policy rates have gradually 
approached the lower bound. At the same time, unconventional monetary policy measures 
have sustained house prices via their effect on Italian sovereign spreads, which have 
shrunk by a sizeable amount since they peaked in the period between late 2011 and early 
2013. Finally, we find that house price developments stayed in line with the fundamentals, 
during both the global financial and sovereign debt crisis, with only minor and occasional 
discrepancies.  
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1. Introduction

Since the inception of the global financial crisis, an increasing body of literature has been 

addressing the multifold channels by which credit and house market developments dynamically 

interact, thus significantly affecting both business cycle and conditions for financial stability (for a 

review, see Hartmann, 2015 and Nobili and Zollino 2012). An in-depth assessment of the links 

between housing and credit markets is key to understand the transmission mechanism of the 

monetary impulses and to identify the sources of vulnerabilities that are related to real estate 

developments; besides, it is a crucial ingredient in evaluating the adequacy of macro-prudential 

policies. The latter issue is particularly pressing in many advanced economies as the stance of 

monetary policy has become exceptionally expansionary and non-conventional measures have been 

extensively adopted in order to counteract the deflation risks (IMF, 2014; Burlon et al, 2016).  

In this paper we address these policy issues starting from the fully-fledged structural 

approach put forward in Nobili and Zollino (2012; NZ henceforth), where the multiple interactions 

between housing and banking in Italy are explored in a system of simultaneous equations modelling 

the demand and supply schedules on the following: the housing market, the mortgage market and 

the market for loans to developers. Looking at structural parameters helps understanding the several 

channels through which shocks on exogenous drivers can transmit to house prices, credit flows and 

residential investment. The last of these three variables is generally ignored in the literature, where 

a fixed house supply is assumed; however, its inclusion in the analysis is particularly important for 

Italy, where construction firms show a relatively high leverage ratio - compared with international 

standards and the Italian household sector – and largely contribute to the total stock of non-

performing loans (Gobbi and Zollino, 2013; Ciocchetta et al., 2016).  

With respect to the reference model, we consider two further ingredients that arguably 

characterized the Italian housing and credit markets in recent years: a) credit supply restrictions, 

especially as the sovereign debt crisis deepened since mid-2011; b) significant and frequent changes 

in property taxation, especially since 2012.  

While the basic structure of the model in NZ remains on the whole appropriate, its gradual 

loss of accuracy suggests that it needs revamping and extending. The simulation errors are 

particularly large for credit flows; this leads to questioning the appropriateness of the assumption of 

market clearing, period by period. In this paper, the credit block of the original model is thoroughly 

revised, in order to take into account the effects of credit restrictions found in Del Giovane, Nobili 

and Signoretti (2013). In particular, we follow the seminal approach by Fair and Jaffee (1972) 

assuming possible demand or supply excess for any given cost of credit depending on  contingent 

states, that we link to the developments of the bank capital position. Empirically, we test the 

asymmetric effects on credit demand and supply by increasing and decreasing total credit-to-asset 

ratio of Italian banks.  

An additional factor that was not included in the original NZ specification is property 

taxation, which has recently undergone major changes in Italy, especially since 2012. Ignoring this 

variable may result in omitted variable bias, thus contributing to reducing the overall accuracy of 

our estimates. Taking into account the effects of property tax is not a simple task, due to the 

complexity of the fiscal system, which weighs either on the main and second house or on rental 

incomes and house transactions. In Italy, recent evidence shows that property taxation on owner-

occupied dwellings has a negative effect on house prices and rents, whereas taxes on second 

dwellings seem to exert the opposite impact (Liberati and Loberto, 2016). Moreover, changes in 

property taxation may affect house demand both through the income channel – as taxes on capital 

account enter the disposable income measured in the national accounts – and the portfolio 

adjustment considered since the contribution by Poterba (1984). In our model we investigate both 

effects, by adding to the house demand a measure of effective tax rate on real property, on top of 

the usual control for taxes paid out of labour and capital income.  
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Starting from the model of NZ, we update the estimate of the structural equations for periods 

from 1986Q1 to 2015Q4 and replicate most simulations in order to provide fresh evidence on the 

transmission channels of impulses coming from monetary policy, disposable income, demographic 

pressures and “pure supply” bank factors. We also take into account the possible effects exerted by 

the sovereign debt spreads, affected by the unconventional monetary policy measures adopted by 

the Eurosystem during the recent crises. We also evaluate the relative contribution of each driver to 

house price developments as well as on residential investment, focusing on the period starting with 

the financial crisis. Furthermore, we explore the possible misalignment of house prices with 

fundamentals, based on both model’s residuals and dynamic simulations. 

Our findings confirm previous evidence that in Italy house price trends since the mid-

Eighties have largely reflected the dynamics of demand factors, such as the households’ disposable 

income and the demographic pressures. Bank lending has also played a crucial role, affecting both 

house demand and supply; the impact of the decline in bank rates was limited, due to the shrinking 

credit volumes induced by the increasing deleveraging needs of Italian banks. As for the policy rate, 

it has provided a remarkable positive contribution to house prices in Italy, although constantly 

decreasing, as it gradually approached the effective zero lower bound. The monetary policy has 

been supporting house prices also through other channels, for example by contributing to mitigating 

the factors behind the spike of the Italian sovereign spread between the summer 2011 and early 

2013. Overall, the positive effects prove more significant for residential investments, thus gradually 

offsetting the important drag coming from credit restrictions to construction firms. Based on the 

residuals of the estimated system, we find that house price developments kept in line with 

fundamentals since the mid-Eighties, including the period of the global financial and the sovereign 

debt crises, and showing only occasionally minor discrepancies. This result is largely confirmed by 

dynamic simulations, although these point to a steady  house undervaluation during the most critical 

stage of the sovereign debt crisis. However, following the gradual enhancement of unconventional 

monetary policies, our evidence shows that since early 2015  the last quarters the negative gap in 

house prices first reduced, followed by a moderate overvaluation since the middle of the year.  

Important caveats are in place. First, we do not consider the potential link between property 

prices and credit stemming from wealth effects on households’ consumption (for Italy, see Guiso, 

Paiella and Visco, 2005; Bassanetti and Zollino, 2010).
1
 Second, since several main drivers are

assumed to be exogenous, in our model we may miss additional feedbacks in the transmission 

mechanism of the monetary policy. For example, we consider only the direct effect of interest rate 

changes on mortgage credit and, therefore, on house prices, but we do not account for indirect 

effects coming from other variables, exogenous in our model, such as the households’ disposable 

income or the banks’ capital position.  

The rest of the paper is organized as follows: Section 2 sketches the modelling strategy; 

section 3 briefly outlines the data set and developments of key variables; section 4 discusses the 

main blocks of the system of equations, with reference to the underlying economic theory and the 

estimation strategy. In section 5 we summarize the estimated coefficients of the model, while in 

Section 6 we assess the response of house prices to changes in the main exogenous drivers, with a 

special focus on the consequences of monetary policy. In Section 7 we assess the contributions of 

each driver on house prices and credit developments, as occurred in the past; this section is 

followed by an investigation of possible house price misalignments, carried out in Section 8. The 

final section summarizes the main findings.  

1
 As for the intensity of housing wealth effects, the empirical literature is very large and not conclusive, as country 

evidence may depend on the prevailing design of the mortgage contracts, the accuracy in the measurement of housing 

wealth, the age structure of population, the ownership rate and the alike (cfr. De Bandt et al., 20l0 for a full 

discussion). 
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2. The modelling strategy

Following the same specification as in NZ, in the inverse housing demand, schedule prices are 

driven by standard variables, such as demographic developments, housing stock, household 

disposable income and availability of mortgage credit. We have also included the risk-free short-

term interest rate and the expected general inflation as collected by qualitative surveys across Italian 

households (current house prices may positively respond on future expected prices), but these 

possible drivers did not prove statistically significant.  

As a first innovation, we enrich the equation of (inverse) house demand by introducing a 

control for property taxation that ideally affects the user cost as a key determinant of the propensity 

to invest on dwellings (Poterba, 1984). In particular, we proxy a measure of effective tax rate by the 

ratio of total tax revenues on real property over the value of housing wealth. 

A second innovation refers to the two pairs of equations modelling two distinct segments of 

the credit market, namely mortgages to households and loans to construction firms. On the one side 

we add the spread between the yields on the benchmark 10-year Italian and German sovereign 

bonds to the candidate drivers of the cost of credit in both supply schedules. On the other side, we 

make our first attempt to test the effects of possible disequilibria in the credit market on the housing 

market developments. In this respect, Del Giovane, Nobili and Signoretti (2013) show that in 

normal times the Italian credit market seems to follow a standard imperfect-competition model, 

whereas in phases of high tensions supply-side factors exert an important impact on lending, so that 

credit rationing may occur. According to their evidence, supply restrictions in Italy were more 

intense during the sovereign debt crisis than during the global financial crisis. 

For a full description of the model we refer to Appendix A and here we focus on our 

modelling innovation related to the credit markets. The empirical strategy we adopt to model excess 

demand and supply is based on the “quantitative approach” developed by Fair and Jaffee (1972). 

Broadly speaking, the observed quantity traded in a given market over each period T is assumed to 

be the minimum amount between supply and demand, with the excess demand (or supply) being a 

function of some exogenous variables. As in Del Giovane, Nobili and Signoretti (2013), the credit 

market can be described with the following system of equations: 

Δ𝑟𝑡
𝑚 = 𝑐𝑟𝑚 + 𝛽1

𝑟𝑚Δlog⁡(𝑄𝑡
𝑚𝑆) + 𝛾𝑟𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡

𝑟𝑚) + 𝜀𝑡
𝑟𝑚⁡ (1) 

Δlog⁡(𝑄𝑡
𝑚𝐷) = 𝑐𝑄𝑚 + 𝛽1

𝑄𝑚Δ𝑟𝑡
𝑚 + 𝛾𝑄𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡

𝑄𝑚) + 𝜀𝑡
𝑄𝑚⁡⁡ (2) 

Δlog⁡(𝑄𝑡
𝑚) = 𝑚𝑖𝑛[Δlog⁡(𝑄𝑡

𝑚𝐷), Δlog⁡(𝑄𝑡
𝑚𝑆)]  (3) 

Δlog⁡(𝑄𝑡
𝑚𝐷) − Δlog⁡(𝑄𝑡

𝑚𝑆) = ⁡𝛿+
𝑚(𝐿)⁡𝜅𝑡

+ (4) 

Δlog⁡(𝑄𝑡
𝑚𝑆) − Δlog⁡(𝑄𝑡

𝑚𝐷) = ⁡𝛿−
𝑚(𝐿)⁡𝜅𝑡

− (5) 

Equations (1) and (2) are the supply and the demand schedules, where Δlog⁡(𝑄𝑡
𝑚𝑆) and

Δlog⁡(𝑄𝑡
𝑚𝐷) represent the non-observable quantities supplied and demanded, while Δ𝑙𝑜𝑔(𝑋𝑡

𝑟𝑚) and

Δ𝑙𝑜𝑔(𝑋𝑡
𝑄𝑚) are the remaining drivers of supply and demand, respectively. Differently from the

equilibrium assumption maintained in NZ, according to which credit supply equals demand at the 

market clearing bank rate, here the traded quantity is determined by equation (3) as the minimum 

amount between the supply and demand of credit. Following Fair and Jaffee, the excess demand (or 

supply) that characterizes the rationing equilibrium is a linear function of some exogenous 

variables, which in our case are identified by 𝜅𝑡
+ and 𝜅𝑡

− as shown in equation (4) and (5). These
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variables assume a positive (negative) or zero value depending on excess demand (supply) being 

active or negligible. 

After properly rearranging, the system (1)-(5) can be simply reduced to a pair of equations 

modelling a single supply and demand schedule as follows: 

Δ𝑟𝑡
𝑚 = 𝑐𝑟𝑚 + 𝛽1

𝑟𝑚Δlog⁡(𝑄𝑡
𝑚) − 𝛿∗𝑚(𝐿)⁡𝜅𝑡

− + 𝛾𝑟𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡−𝑘
𝑟𝑚 ) + 𝜀𝑡

𝑟𝑚⁡ (6) 

Δlog⁡(𝑄𝑡
𝑚) = 𝑐𝑄𝑚 + 𝛽1

𝑄𝑚Δ𝑟𝑡
𝑚 − +

𝑚(𝐿)⁡𝜅𝑡
+ + 𝛾𝑄𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡−𝑘

𝑄𝑚) + 𝜀𝑡
𝑄𝑚⁡⁡ (7) 

In this specification if the coefficients 𝛿∗𝑚 = −𝛽1
𝑟𝑚𝛿−

𝑚
 and 𝛿+

𝑚 are statistically significant

then the associated variables are correlated with excess credit demand or supply, respectively. As 

expected, the crucial aspect is the choice of the variable correlated with excess demand or supply. 

Del Giovane, Nobili and Signoretti (2013) resort to the individual responses of the Italian banks 

participating in the Bank Lending Survey (BLS), the quarterly survey on credit conditions carried 

out in all euro area countries since 2002. However, as our estimation strategy requires a much wider 

sample, we have to adopt a different measure.  

According to Del Giovane, Eramo and Nobili (2011), the Italian banks participating in the 

Bank Lending Survey tend to report that the difficulties in their capital position significantly lead to 

a tightening in the credit standards. Based on these findings, we explore the possibility to use the 

capital-to-asset ratio as a variable affecting excess supply (demand) for credit. Intuitively, a single 

bank may have an incentive to strengthen its capital position not only by issuing new equities, but 

also by reducing lending. As noted in Panetta (2015), “if all banks seek to deleverage at the same 

time, this could trigger a credit crunch, with adverse repercussions on the economy and ultimately 

on the banking system itself”. The fact that tighter capital requirements have a negative, although 

limited, effect on credit dynamics is well known in the empirical literature on Italian banking 

(among others see Gambacorta, 2010 and Locarno, 2011). Therefore, we consider the aggregate 

capital-to-asset ratio as our indicator for credit excess supply/demand and, as explained in the 

following section, 𝜅𝑡
+ is meant to represent an increase of the ratio and 𝜅𝑡

− a decrease.

3. The dataset

For the purposes of our analysis, we update and extend the dataset initially developed in NZ with 

the effort to cover the full horizon between 1986Q1 and 2015Q4, thus including the time of the 

prolonged crisis that hit the Italian economy starting in early 2008 and still showing some effects, 

although gradually phasing out against the moderate recovery of GDP since late 2014. While 

referring the reader to the above mentioned paper for a full description of the dataset, sources and 

methodologies, in this section we focus on the m in extensions we introduced.
2

To begin with, in order to account for the possible effects on the Italian housing market of 

the major changes intervened in the fiscal framework over the last five years, we computed the 

effective tax rate on dwellings as the ratio between property tax revenues provided by Istat (taxes) 

and the value of the housing wealth (wealth_housing) of the Italian households as estimated by the 

Bank of Italy.
3
 As official data on property tax revenues do not allow to disentangle the sole

residential component, we are aware that we somewhat overestimate the level of the effective tax 

rate on dwellings although the bias regarding the dynamics could be lower as main changes on 

2
 Regarding loan quantities to construction firms (loan) and mortgage loans to households for dwelling purchases 

(mortgage), we adopt data on stocks adjusted for the accounting effects of securitizations. 
3
 Compared with the official data on Italian wealth recently started by Istat, we adopt an internal update of estimates 

published by the Bank of Italy until 2014 as they cover a longer time span.  
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commercial property taxation are usually coincident with those on dwellings.
4
 In panel A we show

the effective tax rate on total real property, thus including the residential and non-residential 

component, in order to document the overall picture following the recent reforms in taxation. 

Yearly data are made quarterly using simple linear interpolation, in order to smooth among different 

years. 

Figure 1 

HOUSING MARKET DEVELOPMENTS 
(indices 2010=100; for effective taxation, rates per 1000) 

A) Residential investment, GDP and property taxation B) House prices and transactions

Source: elaborations based on data from Bank of Italy, Istat and Agenzia del Territorio. 

Secondly, we added more controls affecting credit supply restrictions: i) the spread between 

the yield on the benchmark 10-year Italian and German sovereign bonds (sov_spread); ii) capital-

asset ratio split in two different variables, namely kap_plus and kap_minus. The first one is equal to 

the difference between the capital-asset ratio at time t and t-1 whenever the difference is positive, 

otherwise it is equal to 0; the second variable is equal to the absolute value of difference between 

the capital-asset ratio at time t and t-1 whenever the difference is negative, otherwise it is equal to 0. 

We cast our analysis on the background of the deep recession of the Italian economy, that 

resumed in summer 2011 following the temporary recovery in the aftermath of the global financial 

crisis and prompted by the dramatic tensions on the sovereign debt sustainability. All in all, 

between 2008Q1 and 2014Q4 the huge fall in GDP (-9.7% ) was more than doubled by the 

contraction in residential investments, that started to show a cyclical weakening also prior to the 

global financial crisis (Fig. 1, panel A). On the one side, construction activity was curbed by the 

brisk reduction in the number of house transactions, that in five years since 2008 fell by 53% 

despite the virtual stabilization between mid-2009 and mid-2011 (Fig. 1, panel B); the first signs of 

recovery in transactions began to show in early 2014, transmitting to house prices in the usual lag 

approximately over two years. Indeed, houses deflated by 12.3% since 2008 before stabilizing over 

2015; net of consumer inflation, real prices cumulated a decline by 22.2%. 

On the other side, interactions with credit developments weigh significantly on the housing 

market. After the gradual acceleration between late 1997 and 2006, mortgages first registered a 

marked slowdown with the blow up of the financial crisis, followed by a temporary improvement 

on the eve of the sovereign debt crisis; the deterioration in yearly growth of household credit 

resumed with renewed strength since summer 2011, stepping into negative territory between late 

2012 and mid 2015 with a moderate positive credit dynamics in the latest quarters (Fig. 2, panel A). 

The disappointing developments in flows went together with a reduction in the cost of households’ 

credit, from 6% on the eve of the global crisis down to around 4.5% in summer 2011 and, as the 

stance of monetary policy became unprecedentedly expansionary, to 2.5% in late 2015.  

4
 As the last period included in the analysis is 2015Q4, we do not consider the important change introduced since the 

start of 2016, namely the removal of the property tax on the main dwelling, that mostly affect only the residential 

market.   
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Figure 2 

CREDIT MARKET DEVELOPMENTS  
( percentage changes on the corresponding period for flows; percentage points for rates) 

A) Mortgages B) Loans

C) Bank funding conditions

Source: Bank of Italy. 

The picture for loans to developers looks even gloomier, especially due to a dramatic 

deterioration in the quality of credit following the particularly deep recession in the construction 

sector and the associated increase in the stock of unsold dwellings. The yearly growth rate of loans 

to construction firms went steadily down from the peak of around 16% in mid-2007 to a slightly 

negative territory two year later (Fig. 2, panel B); following a virtual stabilization between late 2010 

and 2011, credit flows resumed falling with a gradually increasing intensity until early 2015 (-5.0% 

in 2015Q1 compared with the same period in 2014), with a mitigation in later quarters. In the same 

period the cost of credit to developers reduced, but more moderately compared with the mortgage 

markets, due to the larger stock on non-performing loans (Bank of Italy, 2016). Focusing on trends 

since the start of the sovereign debt crisis, it is worth noting that the bank rates followed quite 

closely the reduction in policy rates as well as the progressive mitigation of risks signalled by the 

lowering sovereign spreads (Fig. 2, panel C); at the same time, the volume of credit has been 

restrained by the need for deleveraging of the banks, in compliance with the tightened regulatory 

framework (Bank of Italy, 2015). 
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4 The estimation strategy and the estimated coefficients of the structural model 

As in NZ, our estimation strategy follows the standard “general-to-specific” approach to 

macroeconometrics (Hendry, 1993). In particular, we started from including all potential regressors 

in the quarterly frequency in the following structural model: 

𝐵0∆𝑙𝑜𝑔(𝑌𝑡) = 𝑐 + 𝐵(𝐿)Δ𝑙𝑜𝑔(𝑌𝑡) + Γ(L)Δ𝑙𝑜𝑔(𝑋𝑡)+𝜀𝑡⁡

where Y is the vector of the endogenous variables, namely house prices, residential investments, 

flows and costs of mortgages to households, flows and costs of loans to construction firms. X is the 

vector of the exogenous variables. The complete description of the full model is in Appendix A. All 

variables initially enter with up to four lags in order to control for dynamic relationships.   

The estimation period is 1986Q1-2015Q4. The identification conditions required in a system 

of structural equations are satisfied; because of the possible simultaneity bias, a three-stage least 

squared estimation approach was adopted. 

All variables are transformed in logs, apart from the interest rates and the capital-to-asset 

ratio, and are considered in nominal terms, mostly because the credit eligibility of candidate 

borrowers are assessed based on criteria in current values (wealth, disposable income, collateral). 

The results of our estimation (Table 1) are largely in line with NZ, although with some revisions in 

the size and statistical significance of coefficients. 

The main driver of house demand is represented by the households’ disposable income, 

while sizeable pressures derive also by the ratio of available dwelling surface to total population.
5

As in NZ, house prices are positively affected by growth in mortgage loans, while changes in 

interest rate confirms not significant. The main innovation in our specification of the housing block 

is the control for property taxation. Indeed, our proxy for the effective property tax rate on 

dwellings has a significant and negative impact on the dynamics of house prices, as initially 

expected. We have also tested for significance of house price expectations as measured, for periods 

since 2010Q1, by the balance between answers of increasing or decreasing house prices expected 

by real estate agencies pooled in the Bank of Italy survey on housing market and, for earlier 

periods, by the balance regarding consumer prices expected by households as it comes from the 

ISTAT consumer surveys. With some surprise, we find that the effects of this variable do not prove 

statistically significant, thus confirming the well-known difficulties in measuring price expectations. 

Concerning housing supply, that we model according to the standard approach of stock-flow 

adjustment as in NZ, the investment rate – or the ratio of residential investments to dwelling surface 

- is strongly and positively affected by a rise in the profitability of construction firms, as captured 

by the margins of house prices on building costs. Moreover, the investment rate is soundly related 

to the availability of bank credit; this represents an additional channel through which shocks to the 

credit market can be transmitted to the housing market, on top of the standard one represented by 

the mortgage loans to households. 

As expected, looking at the mortgage demand we observe a negative effect of the interest 

rate on mortgages and a positive effect of house prices, confirming the strong interactions between 

the housing and the mortgage markets. In an initial specification we had also included households’ 

disposable income, but this variable has proved not significant. The main innovation we focus on 

refers to the coefficient of increases in the capital-to-asset ratio, that turns negative and significant, 

as expected according to the Fair and Jaffe (1972) methodology. This result should be interpreted as 

a negative impact on mortgage flows coming from higher capital-to-asset ratio. Interestingly, the 

5
 As households’ disposable income is significant up to the third lag, in the final specification we directly considered a 

moving average of four terms, which can be interpreted as a measure of permanent income. 
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coefficient for disequilibrium in the credit market is significant and negative also in the mortgage 

supply schedule, although at lag four, meaning that a decrease in the capital-to-asset ratio somewhat 

eases credit conditions as it implies a lower bank rate. Moreover, the cost of mortgages is positively 

affected by the evolution of the money market rate (3-months Euribor), while the house 

affordability, proxied by the ratio of house prices to households disposable income, exerts the 

expected positive effects. Finally, the sovereign spread has a positive impact on the mortgage 

interest rate, with no surprise either. 

Table 1 

THE ESTIMATED COEFFICIENTS FOR THE SYSTEM IN STRUCTURAL FORM 
Variable Estimated 

coefficient 

Standard Error Variable Estimated 

coefficient 

Standard Error 

A.1 House Demand A.2 House Supply 

Endogenous variable: Dlog(hp(t)) Endogenous variable: Dlog(invest(t)/surf(t-1)) 

Constant   -0.002 0.00 Constant -0.003    0.00 

Dlog(mortgage(t-1)) 0.121*** 0.04 Dlog(loan(t))     0.518*** 0.15 

Dlog(hp(t-1)) 0.201*** 0.07 D(cs_cycle(t))     0.001*** 0.00 

Dlog(hp(t-3)) 0.414*** 0.06 Dlog(hp(t-2)/cost(t-2))     0.330** 0.15 

Dlog(income Ma(t)) 0.514*** 0.14 

Dlog(surf(t-3)/popol(t-3)) -0.335** 0.16 Adjusted R2 = 0.34; S.E. of regression = 0.02; DW stat = 1.99 

Dlog(taxes(t-3)/h_wealth(t-3)) -0.002** 0.00 

Endogenous variable: log(surf(t)) 

Adjusted R2 = 0.71; S.E. of regression = 0.01; DW stat = 1.80 Constant -0.057 0.03 

log(surf(t-1))  0.99*** 0.01 

log(invest(t))   0.010*** 0.00 

Adjusted R2 = 0.99; S.E. of regression = 0.005; DW stat = 0.45 

B.1 Mortgage Demand B.2 Mortgage Supply 

Endogenous variable: Dlog(mortgage(t)) Endogenous variable: D(r_mortgage(t)) 

Constant 0.010*** 0.00 Constant  0.034 0.02 

Dlog(mortgage(t-1)) 0.163* 0.10 D(r_mortgage(t-2)) 0.202* 0.05 

Dlog(mortgage(t-3)) 0.299*** 0.08 D(r_3m(t))  0.311*** 0.03 

Dlog(hp(t)) 0.582*** 0.21 D(r_3m(t-1))   0.229*** 0.03 

D(r_mortgage(t))      -0.017** 0.01 D(r_3m(t-2))  0.088** 0.04 

D(r_mortgage(t-4)) -0.011*** 0.00 D(sov_spread(t-1)) 0.167** 0.08 

kap_plus(t-1) -0.039*** 0.01 Dlog(hp(t)/income(t)) 2.749* 1.67 

kap_minus(t-4) -0.491*** 0.18 

Adjusted R2 = 0.41; S.E. of regression = 0.02; DW stat = 2.10 Adjusted R2 = 0.78; S.E. of regression = 0.24; DW stat = 1.70 

C1. Demand for loans to firms C2. Supply for loans to firms 

Endogenous variable: Dlog(loan(t)) Endogenous variable: D(r_loan(t)) 

Constant 0.007*** 0.00 Constant      -0.009 0.02 

Dlog(loan(t-1)) 0.200** 0.10 D(r_3m(t)) 0.478*** 0.03 

Dlog(invest(t)) 0.486** 0.24 D(r_3m(t-1)) 0.357*** 0.03 

Dlog(invest(t-1)) 0.264*** 0.08 D(sov_spread(t-2)) 0.254*** 0.07 

Dlog(invest(t-2))       0.156** 0.08 D(cs_cycle(t))   0.258***     -0.001***  0.00 

D(r_loan(t)-r_10y(t))      -0.006** 0.00 

kap_plus(t)      -0.016* 0.01 

Adjusted R2 = 0.36; S.E. of regression = 0.017; DW stat = 2.09 Adjusted R2 = 0.82; S.E. of regression = 0.21; DW stat = 1.60 

As for loans to firms, in the credit demand equation the growth rate of the stock of loans is 

strongly and positively affected by the evolution of residential investment, and proves significantly 

related to the spread between the bank rate and the long-term interest rate, in line with the previous 

evidence that the opportunity cost drags the propensity of firms to pay for loans. The coefficient on 

the capital-to-asset ratio increases is negative and significant also for loan demand, confirming the 
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significant role of bank capital on the quantity of credit. Instead, the related coefficient in the supply 

equation results not significant, consistently with previous findings (Del Giovane, Nobili and 

Signoretti, 2013). The cost of loans to construction firms is related to the evolution of the money 

market rate and it is positively affected by the sovereign spread.  

5. Assessing house price and residential investment responses to the main exogenous drivers

By solving the structural model described in the previous section, we retrieve the 

specification in reduced form, in which each endogenous variable may depend on the predetermined 

values of itself and the other endogenous variables in addition to the current and lagged values of 

the exogenous. The reduced form model is the standard tool to perform dynamic simulations by 

which we can track the responses of endogenous variables to shocks given to key exogenous 

drivers, mostly related to policies. Based on the underlying structural model we can at the same 

time comment on the main channels of transmission. 

In this section we focus on the dynamic responses of house prices and residential 

investments, over a forecast horizon of five years, to permanent changes applied to: i) disposable 

income; ii) taxation; iii) 3-months Euribor; iv) sovereign spread; v) capital asset ratio. The inclusion 

of elastic house supply, mostly modelled as rigid in the literature, enrich a lot our understanding of 

the macro-impact of the single shock considered, especially regarding credit relationship with both 

households and developers. The estimated effects of every single exogenous driver are computed as 

percentage deviations of the relevant endogenous from the baseline scenario, namely the scenario 

obtained under all exogenous variables unchanged over the whole forecast horizon.
6

5.1 Changing disposable income. We first simulate the effects of a permanent increase by 0.5% in 

nominal disposable income of Italian households (Figure 3, top panels). Due to the high coefficient 

estimated for the 4 term moving average income in the structural model, we find a significant and 

long lived positive effects on house prices, gradually gaining momentum in the first 10 quarters, 

then slowly approaching a peak of almost 1% in four year time and stabilizing afterwards. 

Interestingly, the house demand effects are somewhat reinforced as higher house prices feed into 

more mortgage flows, even if partially offset by the higher cost of credit due to the worsened 

affordability. On the contrary, increasing margins for developers would stimulate residential 

investment, which would also be supported by larger loans; the effect on firm spending would be 

lagged, but substantial and persistent, cumulating a 1% increase at the end of the forecast horizon. 

Accordingly, also the house stock would slowly start to increase, gradually contrasting the demand 

impulse on house prices, which would be virtually offset over the fifth year. The simulation 

confirms the important role of disposable income to explain house price dynamics in the short-

medium term, as well as the role of residential investment to gradually drive a phasing out in a 

longer horizon. An important caveat is that, in the current specification, we rule out a dynamic 

feedback from residential investment to disposable income, that could operate through higher 

labour demand and wage bill; leaving this point for future research, we can reasonably expect that 

adding this input could imply more durable positive effects of the income shock on house prices. 

5.2 Changing property taxation. We model the effects of changes in property taxation as an 

additional impact with respect to those coming from disposable income, which actually includes 

6
 For each stochastic simulation, 10% confidence bands are generated by using a Monte Carlo approach based on 5,000 

independent draws from the standard normal distribution. 
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direct taxation on both income and property under the standards of national accounts.
7
 In this

respect, extending the driver set to the property taxation fixes a potential missing variable distortion 

in the empirical model as it allows to control for the motivation to purchase a dwelling related to its 

investment content in addition to the housing service consumption. Accordingly, the property 

taxation would impact on the household portfolio choice by affecting the user costs, hence the 

propensity to purchase an additional unit in the housing stock. By simulating a permanent 5% 

increase in the total fiscal revenues on dwellings, equivalent to a 0.02 percentage point increase in 

the effective taxation rate, we find that house prices would react with one year lag and relatively 

slowly, cumulating only a 0.06% decline by the end of the forecast horizon (Figure 3, second row 

panels). The pattern seems somewhat different for residential investments: they do not decline until 

a reduction in margins on construction costs shows up with a three-quarter delay since the original 

shock, and then they decrease more rapidly and for longer than house prices, with the result that, in 

five years, the reduction would have about the same magnitude for the entire period considered, but 

would remain in place even longer. The main reason traces back to credit flows, that would start 

declining later for developers than for households but by the same lag between the first reaction to 

shock by house prices and by investments; in addition, the investments decline would gradually 

activate upward pressures on house prices. 

5.3 Changing interest rates. As a first ingredient of a monetary experiment, we simulate that the 3-

month money market rate increases by 50 basis points in the first quarter and remains at the new 

level for the remaining forecast horizon. We find that after promptly declining in the first three 

years, house price keep reducing at progressively lower rate, with a stabilization in the final quarters 

(Figure 3, third row panels); the decline of residential investments would proceed over all the 

simulation horizon, although moderating in the final period, thus partially offset the deflationary 

effect stemming from the decrease in housing demand. On the one side, the higher cost of credit 

would transmit to house prices directly due to a long lasting decline in loans for house purchases. 

On the other side, loans to construction firms also react negatively to changes in the cost of loans 

(through a higher spread between the bank rate and the long-term interest rate), even if by a 

magnitude reduced by almost half compared to the mortgage loans in the overall horizon. As the 

negative response in loans to construction firms leads to a drop in residential investments and 

slowly transmits to a declining housing stock, the overall negative effect coming from a 50 basis 

point increase in Euribor would prove as modest as 0.6% on house prices and almost double for 

residential investments. 

5.4 Changing the sovereign spread. As an additional ingredient of a policy experiment, that has 

gained interest during the crisis as signalling the mix effects of monetary, fiscal and structural 

action, we simulate a permanent increase of the 10y sovereign spread on the Italian government 

bonds by 50 basis points. The pattern of the reaction of both house prices and residential investment 

is reasonably similar to the one we would have under a 3 months Euribor shock, with the important 

qualifications that the impact is more limited in size, especially for residential investment, as the 

spread shock transmits once for all to both mortgage and loan bank rates (with a higher coefficient 

for the latter).  

Accordingly, a 50 basis point increase in the sovereign spread would lead to a modest 

negative impact on house prices (-0.01%), marginally more pronounced for residential investment (-

0.3% ; Figure 3, fourth row panels). 

5.5 Changing the bank capital asset ratio. In order to assess the effects of a credit supply 

shock, we experimented a permanent increase in the total capital-to-asset ratio by 0.5 percentage 

points in one quarter. Differently from the specification in NZ, in our model this driver enters the 

7
 The lift of the property tax on the first house introduced by the Stability Law for 2016 amounts to a saving of 3.2 

billion euros for Italian households, or to a 0.3 percentage point increase in their disposable income registered in the 

national accounts. 
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supply schedule for mortgages only for easing conditions (with 4 quarter lags), but fails to prove 

significant for loans. 

Figure 3 

ESTIMATED EFFECTS OF SELECTED DRIVERS ON HOUSE PRICES AND INVESTMENT 

(quarterly data; deviations from baseline scenario) 

Driver 1: Household Disposable Income (0.5% increase) 

Driver 2: Property Taxation (5% increase in revenues) 

Driver 3: 3-month Euribor (50 basis point increase) 
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Figure 3 

continued 
Driver 4: Sovereign Spread (50 basis point increase) 

Driver 5: Capital-Asset Ratio (50 basis point increase) 

Driver 6: Capital-Asset Ratio (50 basis point decrease) 

Notes: each figure reports the estimated effect on the house price and residential investment levels of the shock to the 

indicated exogenous driver by the indicated size. The baseline scenario is founded on the assumption that all exogenous 

variables do not change over the entire forecast horizon. Confidence bands represent the 16
th

 and 84
th

 percentiles of the 

empirical distribution of the forecasts obtained from Monte Carlo simulations. 

As a specific innovation implied by the strategy we follow to control for credit restrictions, 

in our specification banks’ deleveraging affects negatively only the demand schedules, for both 
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marginally higher than for the latter. As bank loans enter contemporaneously in the investment 

equation and the mortgages affect house demand with one quarter lag, we expect that the decline 

promptly starts for investment activity whereas for house prices it takes two quarters after the 

economy is hit by the simulated 50 basis point increase in the bank capital ratio (Figure 3, bottom 

panels). Accordingly, the timing is now shorter than the one-year delay found in NZ under the 

assumption of credit market clearing, and the transmission channels operate through demand rather 

than supply. 

Interestingly, it turns out that the negative effects on house prices come to an halt one year 

earlier than a monetary policy shock but prove significantly larger in magnitude, as the cumulated 

decline peaks 1.1% after four years (almost double than under 3M Euribor shock).  

As for the residential investments, they show a similarly lasting decline as under a monetary 

policy shock, but by a stronger intensity as the hit an overall loss of 2.7% at the end of the 

simulation horizon. The stronger contraction in investments would transmit more rapidly to a 

reduction in the housing stock, thus feeding more robust upward pressures on house prices. This 

explains why house prices stabilize earlier.  

As a specific innovation implied by the strategy we follow to control for credit tightening; in 

our specification banks’ deleveraging affects negatively only the demand schedules, for both 

mortgages and loans; in particular, we find that for the former the effects are one-quarter lagged and 

marginally higher than for the latter. The effects of capital ratio changes on credit flows confirm 

asymmetric, somewhat in line with previous contributions (for Italy see Locarno 2011, Del 

Giovane, Eramo and Nobili 2011, NZ). In particular we find that the result holds true especially for 

loans to construction firms, that do not show a significant reaction to a lower capital. With regards 

to mortgages to households, our evidence shows that a lower capital-to-asset ratio leads banks to 

reduce the cost of credit with a four quarter lags, thus supporting household demand for credit; the 

latter however would benefit from lower cost less than it is curbed by banks’ capital reduction, that 

in our empirical specification enters credit demand with a higher coefficient compared to the banks’ 

interest rate. Overall the impact of easier capital ratio turns out to be significantly positive both on 

house prices and, with the longer delay by which firms profitability increases, on residential 

investment. Once started 5 quarters after the shock, the increase in house prices would be equal to 

0.50% at the end of the simulation horizon; the pattern is similar for residential investments, that 

cumulate a 0.4% increase. These figures must be compared with a overall declines, respectively by 

1.1% and 2.7, under a 0.50 basis points in banks’ capital-asset ratio. 

6. What were the main drivers of house prices over the last decade?

In this section we assess the contribution of the main exogenous drivers to the changes of house 

prices and investments in dwellings in Italy during the period 2007Q1-2015Q4, covering first the 

global financial crisis and then the sovereign crisis (Figure 4). We compute the impact of a single 

driver through a counterfactual exercise in which the fitted growth rates of the model are compared 

with those obtained by a simulation in which the same driver has been kept fixed over the entire 

horizon of the simulation. The impact on the growth rates of house prices and investments is 

computed as the difference between logs of the two series at time T, minus the same difference at 

time T-1. 

Regarding house prices, the main driver of their disappointing evolution during the last eight 

years has been the weakness of households’ disposable income, that between 2007 and 2015 

decreased by about 10 percent in real terms, with a heightening fall in the 2011-2013 period. The 

second main drag came from the evolution of the credit market, especially by the tightening of 

credit conditions plausibly connected with the banks’ need to deleverage induced by the raise of 

capital-to-asset ratio.  
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Figure 4 
HISTORICAL DECOMPOSITION OF HOUSE PRICES AND RESIDENTIAL INVESTMENTS 

(quarterly data; deviations from baseline scenario) 
Households Disposable Income 

3-months Euribor

Sovereign Spread 

Property Taxation 

Capital-to-Asset Ratio 

Notes: each panel reports the effects on house price levels provided by a single driver at each point in time. The effects 

are measured as the deviation in logs of the house prices fitted under the assumption of no change of the considered 

driver and those obtained from the benchmark model. 
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Indeed, the dynamic of mortgage loans to households turned progressively weak during the 

peak of the sovereign crisis, although the cost of mortgage credit decreased because of the 

accommodative monetary conditions. 

Looking the money market rate, during the crisis it provided a marked positive contribution 

to house prices in Italy, although it gradually decreased as the policy rate went down to the zero 

lower bound. In any case, monetary policy has proved still effective, as it plausibly  affected the 

sovereign spread: while its contribution was negative during the period 2011-2013, as it started 

decreasing it provided a positive push to house price dynamics. Overall, since 2013 these two 

channels sustained house prices by 0.9 percentage points.  

Finally, an important driver was represented by housing property taxation. While in the 

period 2007-2011 taxation had a positive effect, driven by the repeal of taxation on owner-occupied 

dwellings in 2008, in 2012 the contribution becomes suddenly negative, due to the housing property 

reform approved at the end of 2011. Since 2016 the property tax has been lifted for the main 

dwellings, and we can expect that some support to house prices could soon materialize.  

Regarding the dynamics of investment in dwellings, closely related to the construction value 

added in the national accounts, the main driver of the negative performance appears to have been 

our measure of excess supply/demand in the credit market. A negative contribution was provided 

also by the sovereign debt spread. In both cases the impact on investments has been stronger than 

the one on house prices. This is related to the fact that construction firms suffer from financial 

shocks both directly, as the availability and the cost of financing worsen, and indirectly, because the 

same shock has a negative effect on house prices, thus reducing the profitability of the construction 

sector. Since 2012, for example, property taxation has also affected the construction sector, 

although the magnitude of its contribution has been lower than the impact on house prices. In this 

context, monetary policy has definitively supported the activity of the construction sector, both 

through a strong contribution of the money market rate and through the fall of the sovereign debt 

spread. 

7. Implications for house price misalignments

In this section we analyse the residuals of the econometric estimation of the house price 

equation in order to detect the size and sources of possible misalignments with respect to main 

fundamentals. This practice, that is common in the empirical literature (Tsatsaronis and Zhu 2004; 

IMF 2007; OECD, 2009; ECB, 2016), may gain robustness in our approach as we control for a 

large set of candidate drivers of house prices, including property taxation and possible credit 

restrictions. The remaining missing variables are mostly related to regulations regarding the rental 

market and the land use, for which data gap are still prohibitive.  

Our results point to negligible misalignments of Italian house prices over both the 

expansionary and receding stages in all previous cycles since the mid-Eighties. Focusing on 

developments since the global financial crisis, we see that observed yearly changes in house prices 

are largely in line with fitted values (Figure 5.A). In terms of percentage deviation between actual 

and fitted levels of the house price index, we do not detect any signal of sizeable and persistent 

misalignment as the range of the gaps since the inception of the financial crisis is between the 

largest undervaluation of 1.6% (in the middle of 2008) and the largest overvaluation of 1.2% 

(middle 2010). Interestingly, as the stance of the monetary policy has gradually become 

unprecedentedly expansionary over the last two years we find that the yearly changes in house 

prices have significantly increased, from -6.0% in 2013Q1 to -0.9% in 2014Q4. Compared to 

fundamentals, on the average of 2015 the levels of the quarterly index of house prices prove 

overvalued by as low as 0.6% (0.3% in 2014). 
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In order to dismiss the risk that the results are partly driven by the large set of exogenous 

drivers as well as by the relatively long memory included in the empirical specification, we first 

estimate the structural model over the sample 1986Q1-2010Q4, then perform a dynamic simulation 

for 16 quarters starting from 2011Q1. 

Figure 5 

HOUSE PRICES SINCE THE GLOBAL FINANCIAL CRISIS 

A. Yearly percentage changes in nominal values 

     B. Percentage discrepancy of fitted versus actual levels 

In this way we test the out-of-sample performance of the estimated model over a period of 

exceptionally weak conditions of the Italian economy, especially with reference to the huge crisis 

that hit the credit and housing markets. Should the house prices be driven by unsustainable 

components disconnected from fundamentals, we would observe a progressive divergence between 

the actual house prices and those estimated by means of simulated predetermined regressors. Indeed 

we find that the simulated series does not systematically deviate from the actual one, with a 

percentage gap in terms of levels progressively reducing as the sovereign debt crisis deepened from 

positive value at early 2012 to significantly negative values three years later (Figure 6). 

Interestingly, the size of undervaluation is larger than implied by the residual analysis as in our 

simulations the under-perfomance of the credit markets would have significantly contributed to 

drive down house prices.  

If we focus on more recent periods, in our dynamic simulation the house undervaluation gap  

first vanished, then turned positive in the following quarters as the ECB has started to implement 

extended asset purchasing program. In terms of the soundness of our evidence on misalignments, 

this result is reassuring, since the dynamic simulation  confirms overall the signals extracted from 

the residuals within the in-sample estimation (Figure 5b).  
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Figure 6 

HOUSE PRICES SINCE THE SOVEREIGN DEBT CRISIS 

All in all, our results point at a broadly balanced picture in the Italian housing market, in line 

with developments of the usual statistical indicators of misalignments. On the one side, the price-to-

rent ratio, after peaking in the second half of 2007, progressively recovered the long run average 

around the inception of the sovereign debt crisis in 2011, then kept falling until hitting a historical 

low by the end of 2015 (Figure 7). On the other side, the affordability index, corrected for the 

mortgages interest rate, shows that the ability of Italian households to buy a dwelling has been 

significantly improving since 2008 and it turned historically high by late 2015. 

Figure 7 

PRICE-TO-RENT RATIO AND AFFORDABILITY INDEX(*) 

(Indices 1992-2014=100) 

(*) The affordability index takes as numerator the product of house price and the mortgage interest rate. Lower values 

of both indices signal improved affordability.  

8. Concluding remarks

In this paper we investigated the determinants of Italian house prices and residential 

investments in a structural model that takes into account disequilibria in the market for lending to 

both households and construction firms, as well as changes in real property tax rates. Focusing on 
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developments during the recent crises, we found that the impact of the decline in bank rates on 

lending was largely offset by the shrinking credit volumes, following the increasing deleveraging 

needs of Italian banks. Monetary policy rates have markedly supported house prices, although with 

a declining intensity in more recent periods, as they gradually approached the effective zero lower 

bound.  

The increasingly expansionary stance of unconventional monetary policy has indirectly 

sustained house prices by contributing to mitigate the risks underlying the Italian sovereign spread, 

which has declined markedly from the peaks of late 2011-early 2013. Overall, the positive effects of 

monetary policy was larger for residential investments, thanks to its ability to offset the drag 

coming from credit restrictions to construction firms.  

Finally, we find that house price developments have kept in line with fundamentals both 

during the global crisis and the sovereign debt one, occasionally showing minor discrepancies. This 

result is largely confirmed by dynamic simulations, although houses appeared more regularly 

undervalued as the sovereign debt crisis deepened; in the same period observed credit flows 

significantly lagged behind the simulated trends, too. In this context we find that, following the 

increasingly expansionary stance of monetary policy since early 2015, the  gap in house prices starts 

to reduce and turned positive in the second half of the year in line with mitigating 

underperformance of credit flows, both to households and construction firms.  

We estimate that over the last three years the combined effects of declining bank rates and 

sovereign spread supported house prices by slightly less than 1 percentage point and boosted 

residential investments by around 2.0 points. The positive impact would arguably be more sizeable 

if the model included the dynamic feedback on disposable income, via the possible wealth effects 

on consumption and the increase in residential investments. It is worth remarking that, absent the 

sizeable deleveraging by the Italian banks observed in the recent past, the monetary policy stimulus 

would have been significantly higher, by around 2 and 5 percentage points for house prices and 

residential investments, respectively.  

22



Appendix A. Stylized specification of the model 
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3. Derivations of disequilibrium model

We start from the demand/supply system in its extensive form: 

Δ𝑟𝑡
𝑚 = 𝑐𝑟𝑚 + 𝛽1

𝑟𝑚Δlog⁡(𝑄𝑡
𝑚𝑆) + 𝛾𝑟𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡

𝑟𝑚) + 𝜀𝑡
𝑟𝑚⁡ (1) 

Δlog⁡(𝑄𝑡
𝑚𝐷) = 𝑐𝑄𝑚 + 𝛽1

𝑄𝑚Δ𝑟𝑡
𝑚 + 𝛾𝑄𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡

𝑄𝑚) + 𝜀𝑡
𝑄𝑚⁡⁡ (2) 

Δlog⁡(𝑄𝑡
𝑚) = 𝑚𝑖𝑛[Δlog⁡(𝑄𝑡

𝑚𝐷), Δlog⁡(𝑄𝑡
𝑚𝑆)] (3) 

Δlog⁡(𝑄𝑡
𝑚𝐷) − Δlog⁡(𝑄𝑡

𝑚𝑆) = ⁡𝛿+
𝑚(𝐿)⁡𝜅𝑡

+ (4) 

Δlog⁡(𝑄𝑡
𝑚𝑆) − Δlog⁡(𝑄𝑡

𝑚𝐷) = ⁡𝛿−
𝑚(𝐿)⁡𝜅𝑡

− (5) 

We consider firstly the derivation of (7). 

If 𝜅𝑡
+ > 0, then from (4) we have Δlog⁡(𝑄𝑡

𝑚𝐷) > Δlog⁡(𝑄𝑡
𝑚𝑆) and from (3) Δlog⁡(𝑄𝑡

𝑚) = Δlog⁡(𝑄𝑡
𝑚𝑆).

Therefore, from (4) we have Δlog⁡(𝑄𝑡
𝑚𝐷) = Δlog⁡(𝑄𝑡

𝑚𝑆) +⁡𝛿+
𝑚(𝐿)⁡𝜅𝑡

+ and substituting this

expression for Δlog⁡(𝑄𝑡
𝑚𝐷) in (2) you can get

Δlog⁡(𝑄𝑡
𝑚) = 𝑐𝑄𝑚 + 𝛽1

𝑄𝑚Δ𝑟𝑡
𝑚 − 𝛿+

𝑚(𝐿)⁡𝜅𝑡
+ + 𝛾𝑄𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡−𝑘

𝑄𝑚) + 𝜀𝑡
𝑄𝑚⁡⁡ (7) 

Following a similar approach it is possible to derive equation 6. 

Δ𝑟𝑡
𝑚 = 𝑐𝑟𝑚 + 𝛽1

𝑟𝑚Δlog⁡(𝑄𝑡
𝑚) + 𝛽1

𝑟𝑚𝛿−
𝑚(𝐿)⁡𝜅𝑡

− + 𝛾𝑟𝑚(L)Δ𝑙𝑜𝑔(𝑋𝑡−𝑘
𝑟𝑚 ) + 𝜀𝑡

𝑟𝑚⁡ (6) 
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Appendix B. Diagnostic tests 

Sample period: 1986q1-2015q4 HAC standard errors & covariance (Bartlett kernel, Newey-West fixed bandwidth = 5.0000)

N. of instruments 10 N. of instruments 8

N. of regressors 7 N. of regressors 4

Test of over-identifying restrictions Test of over-identifying restrictions

J-statistic 2.36 J-statistic 0.83

Prob(J-statistic) 0.50 Prob(J-statistic) 0.93

Instrument orthogonality test (p-value) Instrument orthogonality test (p-value)

Ho: Dlog(hp(t-1)) is an instrument 0.55 Ho: Dlog(hp(t-2)/cost(t-2)) is an instrument 0.49

Ho: Dlog(hp(t-2)) is an instrument 0.33 Ho: Dlog(cs_cycle(t)) is an instrument 0.80

Ho: Dlog(hp(t-3)) is an instrument 0.88 Ho: D(r_3m(t)) is an instrument 0.55

Ho: Dlog(hp(t-4)) is an instrument 0.40 Ho: D(r_10y(t)) is an instrument 0.69

Ho: Dlog(income MA(t)) is an instrument 0.23 Ho: Dlog(invest(t-1)) is an instrument 0.53

Ho: Dlog(surf(t-3)/popul(t-3)) is an instrument 0.27 Ho: Dlog(invest(t-2)) is an instrument 0.78

Ho: Dlog(mortgage(t-1)) is an instrument 0.58 Ho: Dlog(invest(t-3)) is an instrument 0.76

Ho: Dlog(taxes(t-3)/h_wealth(t-3)) is an instr. 0.60

Test of exclusion restrictions Test of exclusion restrictions

on endogenous variables(p-value) on endogenous variables(p-value)

Ho: Dlog(mortgage(t)) is not significant 0.14 Ho: Dlog(hp(t)) is not significant 0.97

Ho: Dlog(invest(t)) is not significant 0.15 Ho: Dlog(mortgage(t)) is not significant 0.69

Ho: D(r_mortgage(t)) is not significant 0.81 Ho: D(r_mortgage(t)) is not significant 0.73

Ho: D(r_loan(t)) is not significant 0.61 Ho: D(r_loan(t)) is not significant 0.66

Ho: Dlog(loan(t)) is not significant 0.60

Ho: log(surf(t)) is not significant 0.33

Dependent variable: Dlog(hp(t))

A1. House demand

Dependent variable: Dlog(inves(t)/surf(t-1))

A2. House supply
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N. of instruments 12 N. of instruments 10

N. of regressors 7 N. of regressors 8

Test of over-identifying restrictions Test of over-identifying restrictions

J-statistic 0.64 J-statistic 0.54

Prob(J-statistic) 0.99 Prob(J-statistic) 0.76

Instrument orthogonality test (p-value) Instrument orthogonality test (p-value)

Ho: Dlog(income (t-1)) is an instrument 0.51 Ho: D(r_3m(t)) is an instrument 0.46

Ho: D(r_mortgage(t-1)) is an instrument 0.91 Ho: D(r_3m(t-1)) is an instrument 0.79

Ho: D(r_mortgage(t-2)) is an instrument 0.62 Ho: D(r_3m(t-2)) is an instrument 0.52

Ho: D(r_mortgage(t-3)) is an instrument 0.79 Ho: D(r_mortgage(t-2)) is an instrument 0.67

Ho: D(r_mortgage(t-4)) is an instrument 0.82 Ho: Dlog(income(t)) is an instrument 0.74

Ho: Dlog(mortgage(t-1)) is an instrument 0.80 Ho: D(sov_spread(t-1)) is an instrument 0.72

Ho: Dlog(mortgage(t-3)) is an instrument 0.73 Ho: kap_minus(t-4) is an instrument 0.66

Ho: Dlog(income MA(t)) is an instrument 0.93 Ho: Dlog(hp(t-1) is an instrument 0.49

Ho: kap_plus(t-1) is an instrument 0.93 Ho: Dlog(mortgage(t-1)) is an instrument 0.64

Ho: kap_minus is an instrument 0.92

Ho: D(sov_spread(t-1)) is an instrument 0.48

Ho: D(sov_spread(t-2)) is an instrument 0.70

Test of exclusion restrictions Test of exclusion restrictions 

on endogenous variables(p-value) on endogenous variables(p-value)

Ho: Dlog(invest(t)) is not significant 0.90 Ho: Dlog(mortgage(t)) is not significant 0.99

Ho: D(r_loan(t)) is not significant 0.87 Ho: D(r_loan(t)) is not significant 0.72

Ho: Dlog(loan(t)) is not significant 0.76 Ho: Dlog(loan(t)) is not significant 0.64

Ho: log(surf(t)) is not significant 0.90 Ho: log(surf(t)) is not significant 0.61

Ho: log(invest(t)) is not significant 0.69

B1. Mortgage demand B2. Mortgage supply

Dependent variable: Dlog(mortgage(t)) Dependent variable: D(r_mortgage(t))

N. of instruments 9 N. of instruments 7

N. of regressors 7 N. of regressors 6

Test of over-identifying restrictions Test of over-identifying restrictions

J-statistic 0.28 J-statistic 1.41

Prob(J-statistic) 0.87 Prob(J-statistic) 0.49

Instrument orthogonality test (p-value) Instrument orthogonality test (p-value)

Ho: Dlog(invest (t-1)) is an instrument 0.72 Ho: D(r_3m(t)) is an instrument 0.25

Ho: Dlog(invest (t-2)) is an instrument 0.63 Ho: D(r_3m(t-1)) is an instrument 0.66

Ho: D(r_10y(t)) is an instrument 0.72 Ho: kap_minus is an instrument 0.52

Ho: Dlog(loan(t-1)) is an instrument 0.68 Ho: Dlog(loan(t-1)) is an instrument 0.34

Ho: D(r_3m(t)) is an instrument 0.74 Ho: D(cs_cycle(t)) is an instrument 0.24

Ho: D(r_loan(t-2)) is an instrument 0.69 Ho: D(sov_spread(t-1)) is an instrument 0.57

Ho: kap_plus(t) is an instrument 0.78

Ho: Dlog(hp(t-2)/cost(t-2)) is an instrument 0.73

Test of exclusion restrictions Test of exclusion restrictions

on endogenous variables(p-value) on endogenous variables(p-value)

Ho: D(r_mortgage(t)) is not significant 0.89 Ho: D(r_mortgage(t)) is not significant 0.24

Ho: Dlog(mortgage(t)) is not significant 0.64 Ho: Dlog(mortgage(t)) is not significant 0.33

Ho: Dlog(hp(t)) is not significant 0.69 Ho: Dlog(loan(t)) is not significant 0.42

Ho: log(surf(t)) is not significant 0.97 Ho: log(surf(t)) is not significant 0.41

Ho: log(hp(t)) is not significant 0.29

Ho: Dlog(invest(t)) is not significant 0.30

C1. Demand for loans to firms C2. Supply for loans to firms

Dependent variable: Dlog(loan(t)) Dependent variable: D(r_loan(t))
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Appendix C. Simulations 

Fig. C1 Estimated effects of a 50 b.p. increase in the 3-month money market rate 

(deviations from baseline scenario in p.p.) 
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Fig. C2 Estimated effects of a 0.5% increase in household disposable income 

(deviations from baseline scenario in p.p.) 
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Fig. C3 Estimated effects of a 5% increase in property taxation revenues 

(deviations from baseline scenario in p.p.) 
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Fig. C4 Estimated effects of a 50 b.p. increase in sovereign spread 

(deviations from baseline scenario in p.p.) 
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Fig. C5 Estimated effects of a 50 b.p. increase in bank capital ratio 

(deviations from baseline scenario in p.p.) 
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Fig. C6 Estimated effects of a 50 b.p. decrease in bank capital ratio 

(deviations from baseline scenario in p.p.) 
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Appendix D. Historical decomposition 

Fig. D1 Historical decomposition of house prices 

(quarterly data; deviations from baseline scenario) 
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Fig. D2 Historical decomposition of residential investments 

(quarterly data; deviations from baseline scenario) 
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Fig. D3 Historical decomposition of mortgage loans 

(quarterly data; deviations from baseline scenario) 
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Fig. D4 Historical decomposition of loans to construction firms 

(quarterly data; deviations from baseline scenario) 
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