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Abstract
The housing market is a key channel for monetary policy transmission. The literature
has focused mainly on cyclical fluctuations in house prices rather than other indica-
tors to account for housing market dynamics, such as residential transactions. This
paper investigated the impact of the monetary policy stance on the housing market by
considering residential transactions (together with house prices). First, we estimated a
structural vector autoregressive (VAR) model for Italy from 1999Q1 to 2019Q4 using
Cholesky structural identification. Second, we used an external instrument to identify
the contemporaneous response of all endogenous variables to the shock of interest
(Proxy-VAR). Our results indicate that transactions are more significantly reactive
than house prices to a restrictive monetary policy shock. After a policy rate increases,
the sudden stop in exchange volumes and the low degree of liquidity perceived in the
housing market can contribute to shaping the housing wealth effect captured by prices.
The results are supported by a robustness analysis based on local projections. There-
fore, policy-makers should consider the role of residential transactions in evaluating
the effectiveness of monetary policy transmission.
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1 Introduction

This paper stems from the idea that transaction volumes provide valuable information
and have often been neglected in properly understanding the dynamics of the housing
cycle and, therefore, themonetary policy transmissionmechanism. This claim is based
on the documented evidence, largely consistent with the honeycomb cycle, showing
that transactions are more responsive to shocks than to house prices.

The honeycomb housing cycle, as also noted by Janssen et al. (1994), emphasises
that in two out of the six cyclical phases of the residential property cycle, prices are
stable, although the volume of exchanged properties varies. Hence, in the housing
market, price rigidity can be at the origin of price inefficiency, in the sense that house
prices cannot be used as the only signal capable of encompassing all the information
of the residential real estate sector. This is because the real estate market is fraught
with frictions, and its price swings do not function as an efficient mechanism for
allocating resources. For this reason, taking these frictions into account is necessary
to understand the contribution of the real estate sector tomonetary policy transmission.
The lack of information during the cyclical phases of the housing cycle characterised
by steady prices can be successfully addressed with the valuable information provided
by property transactions, which can fill in the analysis of what price fluctuations miss.

After the outbreak of the great financial crisis of 2007–2009, fluctuations in house
prices were vigorously debated in the macroeconomic literature, and many authors
questioned the role that monetary policymay have played, for instance, in feeding and,
subsequently, “bursting” theUShousingbubble, often referred to as the subprimemort-
gage crisis. One of the first contributions is by Taylor (2007), who documented how
recent years of “great moderation” may have contributed not only to the extraordinary
increase in housing demand but also to the strong growth in house prices, fuelling the
positive trend of growth in the value of assets already at work since the mid-1990s. In
fact, there is no doubt that loosemonetary policies can push the inflation of assets (Tay-
lor 2009), but particular attention must be given when a price boom is accompanied
by a lending boom. In addition, Leamer (2007, 2015), focusing on the U.S. housing
market, studied the role of other indicators relevant to the housing market cycle, such
as residential investment, during recessionary phases, suggesting that policy-maker
intervention should be concentrated in phases of the housing cycle when the volume
of construction is growing.

As documented below, the literature has investigated the mechanisms of monetary
policy transmission through the housing sector (Iacoviello 2005; Iacoviello andMinetti
2008; Iacoviello andNeri 2010).However, these empirical studies havemainly focused
on the role of house prices as a cyclical indicator in the housing market, without
studying the response of volumes of market transactions to monetary policy shocks.
Our aim here is to fill this gap, showing that the sluggish response of prices, found in
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some of the existing studies, is related not only to an asymmetric response of prices
to monetary shocks (Tsai 2013) but also to an intrinsic stability of prices in some of
the cyclical phases of the housing cycle. Therefore, it can be assumed that adjustment
following monetary shocks to the housing market occurs according to the size of the
transacted volumes. However, this should not lead to the conclusion that house prices
are a variable to be omitted. In fact, transactions can be considered a complementary
variable and not an alternative to the information contained in house prices (Garriga
and Hedlund 2020). The two housing variables used are different by nature, and it is
therefore interesting to model them together and study the effects that monetary policy
manoeuvres simultaneously have on both.

Against this background, in this paper investigates themonetary policy transmission
mechanism through the housing market over the last twenty years, taking Italy as a
case study. As highlighted by Iacoviello and Minetti (2008, p.71), “there are reasons
to expect that the housing market is particularly exposed to the credit channel, hence
representing a better environment to capture its presence than the broader economy”.

To assess the impact of a restrictive monetary policy shock on housing and credit
variables, we first estimated a structural vector autoregression (VAR model) using a
Cholesky structural identification; second, we used an external instrument to identify
the contemporaneous response of all endogenous variables to the shock of interest
(Proxy-VAR).

Our main novelty is the introduction of residential transactions, which, to our
knowledge, has hitherto been omitted and is modelled as an endogenous key vari-
able. The results indicate that housing markets contribute to shaping the effectiveness
of monetary policy and that transactions are more significantly reactive than house
prices to a policy shock, supporting the view that transactions respond more sensi-
tively to a restrictive monetary stance. Thus, the response of the housing market is
mainly concentrated on the size of the exchanged volume rather than on the asset
price. This result recalls an issue largely debated in the literature about the importance
of channels through which the housing cycle is related to other sectors in the econ-
omy, including the wealth effect, through which increases in the value of the housing
stock increase consumption demand. This channel has been largely downsized (e.g.,
Calomiris et al. 2009). Therefore, macroeconomic policies that focus on stabilizing
house prices should consider the condition of liquidity in the housing market to cor-
rectly estimate the effect of housing wealth (Garriga and Hedlund 2020).

The rest of the paper is structured as follows: Sect. 2 presents a brief literature
framework to justify the potential relevance of residential transactions in macroeco-
nomic topics; Sect. 3 describes the housing market in Italy; Sect. 4 presents the data
andmethods; Sect. 5 presents the empirical results; and Sect. 6 provides the robustness
check with local projection outcomes. Finally, Sect. 7 concludes.

2 The Relevance of the HousingMarket for Monetary Policy
Transmission

The literature on monetary policy transmission has highlighted the relevance of the
asset price channel (Bernanke et al. 1999; Bernanke and Gertler 2000). Monetary
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policy could impact asset prices, which in turn can produce—through the wealth
effect—changes in consumption levels and fluctuations in financial and real invest-
ment.

After the 2008 crisis, the housing market assumed a central role in the spread of
economic and monetary shocks.1 In many developed countries, housing is the most
important asset in households’ balance sheets,which explains policy-makers’ attention
to house price cyclical fluctuations or persistent patterns far from fundamental levels.
In fact, there is a large body of literature documenting house prices as amajor indicator
of the housing market cycle with respect to other relevant variables, such as residential
investments. This ismainly because the information contained in house price dynamics
can trigger collateral mechanisms and, consequently, wealth effects, which can also
translate into affordable borrowing for consumption (see Iacoviello 2005; Iacoviello
and Neri 2010; Lee and Song 2015).

In this context, the presence of the credit channel also plays an important role. As
is known, the credit channel is not an independent transmission channel but rather
an additional mechanism to the monetary channel (Bernanke and Gertler 1995). In
fact, the interest rate tool, which mainly impacts credit demand, can be mitigated or
amplified by the credit channel through balance sheet effects (namely, changes in the
borrower’s wealth: assets values, net worth and liquidity) and bank-lending effects
(namely, changes in the lenders’ assets: deposits and credit supply).

In addition, different characteristics in terms of the flexibility/development of res-
idential mortgage markets are relevant for the monetary policy transmission shocks
through the housing market, as demonstrated in Calza et al. (2013) or in Dokko et al.
(2011), who found that, in the United States and other countries, a marked easing in
terms and/or standards formortgage credit translates intomore rapid increases in house
prices.2 Consistently, the empirical literature examining the role of the housingmarket
in the monetary transmission mechanism has usually focused on house prices, choos-
ing the nominal interest rate as a measure of monetary policy shocks (e.g., Bjørnland
and Jacobsen 2010). Some studies have enriched the analysis to specifically examine
the role of the credit channel (Iacoviello and Minetti 2008). In all the contributions,
the only variable employed to summarize relevant information from the housing mar-
ket is prices; for instance, quantities and housing investment are claimed to be not
informative because of their sluggish adjustment (a time-to-build effect).3 However,
a more attentive analysis of the literature reveals some shortcomings of this approach.
For instance, the loss aversion model (Genesove and Mayer 2001) suggests that in a
bust phase, the seller’s reservation prices show significant downwards rigidity with
respect to buyers’ offers. As such, prices provide reliable information on real estate

1 For a broader discussion on the relevance of real estate cycles and housing market before the crisis see
Pyhrr et al. (1999).
2 In this context central banks should intervene through macroprudential instruments given that the threat
of a systemic risk derives precisely from financial instability. See Hartmann (2015) for a detailed list of
lenders and borrowers macroprudential instruments.
3 Similarly, Bernanke and Gertler (1995) argue that residential investments are not informative to study the
monetary policy transmission.
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market dynamics during expansionary phases, but this is not entirely true in down-
turns, when the deterioration of housing liquidity is central to explaining observed
patterns (Garriga and Hedlund 2020).

Further support for thiswarning is traceable to the honeycomb cycle theory (Janssen
et al. 1994), providing a method for dating the residential real estate cycle that jointly
examines price and volume dynamics. According to this approach, in two out of the
six sequential cyclical phases, house prices are stagnant and, therefore, stable with
respect to external shock impulses. In contrast, in these same two phases, residential
transactions are strongly influenced by external factors and market expectations. Fur-
thermore, according to this theory, the fluctuations of transactions are leading with
respect to prices and in constant movement as they never go through a stagnant phase.

The relevance of transaction volumes in shaping the housing market is further
reinforced by the search model of Berkovec and Goodman (1996), where existing
home sales respond more quickly than prices to changes in housing demand. This
theoretical claim is supported by the empirical evidence provided byOikarinen (2012),
who, using data for the 1988–2008 period in Finland, showed that the response of
house prices to income, interest rate and debt shocks is substantially slower than that
of sales to demand shocks. Likewise, Tsai (2014, 2019) highlighted how house prices
individually are not very informative for housing cyclical fluctuations but, together
with the number of transactions (volumes), can lead to a greater understanding of
housing market cyclical dynamics.

The aforementioned literature shows that the volume of market transactions is a
valid indicator of the housing cycle and is more informative than prices for alternating
hot and cold phases in the housing market.4 Hence, transactions, which are more
sensitive to demand shocks andfluctuations in the external variables that impact the real
estate cycle,may play a nonnegligible role in explainingmonetary policy transmission.
It is plausible that a monetary shock could accelerate the fall of transactions in the
residential real estate market since an increase in the rate is equivalent to an increase
in the cost of credit by eliminating the significant share of market demand that would
have been able to access it only through the mortgage market.

In summary, there are valid reasons that lead to the classification of transactions as a
key and complementary variable to house prices to better understand the transmission
mechanism of policy-maker decisions. First, as alreadymentioned in the literature, it is
not certain that prices are responsive to tight monetary policy. Second, in the definition
of the housingmarket, it is known that cyclical prices are not the only relevant variable,
as they present important limits (including house price rigidity supported by down-
wards rigidity during periods of decline). Finally, Bernanke and Gertler (1995) and
Iacoviello and Minetti (2008) showed that residential investments are not informative
for studying monetary policy transmissions. For these reasons, it is worth investigat-
ing whether residential transactions are a missing key variable in building a housing
market–monetary policy framework.

4 As defined by Ceron and Suarez (2006) a hot phase is typically associated with a price boom phase, where
transactions are abundant, average sales times are short and prices tend to grow quickly, while a cold phase
is typically associated with a phase of low market liquidity with fewer transactions, longer average sales
times and moderate or negative price growth.
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Fig. 1 Trend plot of the house price index (HP—left axis values) and number of transactions in thousands
(TR—right axis values)

3 HousingMarket Evolution in Italy

As previously mentioned, transactions can be considered as a key and complementary
variable to house prices to better understand the transmission mechanism of monetary
policy. The number of transactions does not include house price information, such as
the ability to borrowbyplacing guarantees and potentialwealth effects on consumption
and investment. Nevertheless, house prices, as a measure of wealth and consequent
effects on consumption, can only be informative if there is a liquidity mechanism such
that this wealth can be translated into consumption.5

In this regard, it appears clear that the intrinsic nature of transactions cannot be
translated into a proxy measure of household wealth (such as house prices), nor can
it be a proxy of the stock of houses in the market. Transactions are only a good proxy
for the degree of liquidity in the market; elsewhere (Garriga and Hedlund 2020), they
have been proven to be an amplifier of markets’ mechanisms affecting the value of
housing wealth.

Figure 1 shows how the inversion of the growth/decrease trend of the number of
transactions anticipates that of house prices, consistent with the conception of the
adjustment process in the search model (Berkovec and Goodman 1996) supported
by empirical evidence where volumes drive prices (Hort 2000). In fact, transactions

5 For instance, throughmortgage equitywithdrawal (MEW)we have a potential wealth effect translated into
consumption.MEWs are typically present in thosemortgagemarkets classified as flexibility or development
(Calza et al. 2013). Since Italy is not among the countries that use MEWs, the only variable that can help
in terms of measuring the liquidity of the real estate market could be transactions. This liquidity could then
also have effects on consumption.
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Fig. 2 Italy honeycomb pattern from 2000–2020, real residential property prices (vertical axis—index) and
numbers of residential transactions (horizontal axis—in thousands of units). Dashed line: impact of the
pandemic shock

first experienced a slowdown, starting an inversion of the growth trend between 2003
and 2004, when the beginning of the bubble period for Italy was highlighted (Baffigi
and Piselli 2019). This rate of decline became more marked after the US housing
bubble burst between 2006 and 2007. In the meantime, it clearly appears that prices
are constantly growing, at least until the third quarter of 2007, when they enter a phase
of stagnation that lasted until 2011. This evidence also emerges more properly from
Fig. 2, which reports the honeycomb cycle dated with annual data (2000–2020).

Using the honeycomb approach, Marzano et al. (2023) investigated the presence of
housing cycles in Italy starting in 1927. The analysis of cyclical phases highlights that
the shape of the honeycomb hexagonal pattern varies considerably with the historical
period under consideration. They documented that the dynamics of the housingmarket
are consistent with the honeycomb approach only from the second half of the 1970s
and that the last housing cycle (the longest compared to the other two cycles detected
and the only cycle that sequentially touches all six cyclical phases) started in 2000 and
ended in 2019 before the spread of the pandemic shock. However, contrary to what
is expected from the literature, their observations show that this last Italian housing
cycle tends not to necessarily be contained within the time scale of a single business
and credit cycle. This aspect may signal how the Italian housing market was able
to cushion (at least in terms of the rate of fall in asset value) the blow of the Great
Recession caused by the bursting of the U.S. housing bubble.
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In addition to loss aversion of the assets that make the price rigid downwards
(Genesove and Mayer 2001), what probably caused prices to begin their slow decline
before collapsing excessively could be due to the more scrupulous functioning of the
Italian financial market following the outbreak of the subprime mortgage crisis.6 The
Italian banking system, in fact, resisted the impact of the bursting of the bubble better
than other countries. This was possibly due to (a) an intermediation model mainly
oriented towards retail loans and deposits, (b) the rather limited indebtedness of the
economy’s private sector, and (c) strict regulation and careful supervision by the Bank
of Italy (Ciocca 2010).7

In fact, in terms of mortgage structure, Italy belongs to the “low-development-
growth” category and is one of the few OECD countries that has not resorted to
mortgage-backed securitization (Assenmacher-Wesche and Gerlach 2008; Calza et al.
2013), which has proven to be a leading reason for the disastrous financial conse-
quences following the bursting of the US housing bubble.

These are key features in that different characteristics between countries in terms
of flexibility/development of the residential mortgage markets can be relevant to the
impact of monetary policy shocks.

Furthermore, the strong expansionary monetary policy set by the European Central
Bank (ECB) starting in 2009 with a constant decrease in interest rates to handle the
spread of the great financial crisis, combined with the substantial rescue plans of
troubled credit institutions provided by governments to the banks of their respective
national systems, could have contributed significantly to containing the consequences
of the systemic risk given by the financialisation of the economies, which in recent
decades have become more interconnected.

In Italy, the banking systemwas not assisted by significant public support measures
until the end of 2011,8 when the greatest difficulties for Italian banks were determined
by the sovereign debt crisis (which worsened from mid-2011), causing the following:
first, a deterioration in banking activities (due to large direct investments by credit
institutions in domestic public securities); and second, substantial credit rationing,
which was particularly felt by both households and firms.9

The subsequent austerity policy implemented by the Italian government led to a
two-year recession (2012–2013), in which the two variables of the real estate cycle

6 Despite the bursting of the real estate bubble in the USA, which began to deflate towards the end of 2006
and worsened in terms of loss of housing value between 2007 and 2008, annual real house prices in Italy
continued to rise until 2007 (peak year) and then slowed down until 2011, decreasing by -1.4% per year on
average.
7 The Bank of Italy, in this period of great uncertainty in the financial markets, put in place a strengthening
of control over the internal liquidity of credit institutions. Without these interventions, the impact of the
most acute phase of the crisis, unleashed after the Lehman bankruptcy, could have been much more intense
and drastic for Italy as well.
8 The State limited itself to subscribing to subordinated bonds for a total amount of just over 4 billion euros,
against the commitment of the issuing institutions not to reduce the credit granted to the real economy
(Consob 2013).
9 This was especially the case for small and medium-sized enterprises (SMEs), which make up a very large
share of the Italian economy and are often purely family-owned. Ferrara et al. (2018), using a single set of
data provided by the Bank of Italy for the period 2010–2016, documented that SMEs have experiencedmore
severe credit constraints compared to large firms during the last economic and financial crisis. Otherwise,
for the Italian large firms, it appears to have caused greater volatility rather than actual credit rationing.
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were substantially decreasing. However, the transactions began a phase of recovery in
the housing market as early as 2014, unlike house prices, which only became stagnant
from 2016 (with an average annual real change variation of 0.3%).

4 Data andMethods

We examine the responses of housing and credit market variables to a monetary shock
in two steps. First, we estimate a structural VAR model using a recursive scheme to
identify structural shocks. Second, we use an external instrument consistent with the
Proxy-VAR approach (Stock and Watson 2012; Mertens and Ravn 2013; Gertler and
Karadi 2015).

4.1 Data

For the empirical analysis, a quarterly dataset was constructed from 1999Q1 to
2019Q410 for Italy (see Appendix A1 for the data description and sources). This
interval covered a time horizon characterized by significant historical events, includ-
ing, in order, the loss of monetary sovereignty for Italy with the establishment of the
European Monetary Union (EMU) in 1999, the global financial crisis of 2007–2008,
and the European sovereign debt crisis of 2010–2011.

The vector of endogenous variables is composed of different blocks of variables.
The first block refers to the residential real estate market, for which the number of
residential transactions (TR) and the real residential property price index (HP) are used.
The TR is provided by Scenari Immobiliari on an annual basis. We obtained quarterly
data representation using theChowandLin (1971)methodwith residential investments
as the quarterly indicator series for interpolation. The second block accounted for
credit market variables, including the stock of real housing loans (HL) and the spread
between the interest rate on mortgage loans and the risk-free interest rate for Italy
(SP). Moreover, real GDP (Y ) and the consumer price index (CPI) were added as
macroeconomic variables. Finally, the 3-month interbank rate (R) was used tomeasure
the impact of themonetary policy stance. The choice of the interbank rate as a proxy for
the policy rate is common in empirical studies (Iacoviello andMinetti 2008; Giannone
et al. 2019) because (overnight) interbank rates are often interpreted as target rates
for monetary policy (Illes and Lombardi 2013). Finally, the EURIBOR is usually the
reference rate for variable-rate mortgages.

Log transformation for all variables was applied, except for the short-term interest
rate (R) and spread (SP), which are included in levels and percentage points.

4.2 VARModel Specification

Monetary policy decisions may affect credit conditions in different ways. A VAR
model was run to assess how the housing market contributes to propagating the effects

10 We cut our sample back to 2019 to exclude from the analysis the outliers caused by the pandemic shock
due to the spread of COVID-19.
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of monetary policy in the presence of (i) a traditional monetary policy transmission
mechanism,where amonetary interest rate shockdirectly affects the volumeof housing
loans by reducing demand from borrowers, and (ii) a credit channel mechanism, where
the monetary policy shock affects the external finance premium by increasing the
mortgage spread and reducing lending supply.11 Hence, with this specification, we
evaluate the effects of a restrictive monetary policy on the housing market, focusing
on transactions and house prices, accounting for the role of the credit market, measured
by housing loans and mortgage spread.

The VAR(p) model is specified as follows:

Yt = a + A(L)Yt−p + εt

where Yt is a vector of endogenous variables; a is the constant term; A(L) is a matrix
polynomial in the lag operatorL; and εt is the error term.

Following the approach of Iacoviello and Minetti (2008), the vector of endogenous
variables (Yt ) consists of housing market variables (residential transactions and house
prices index), macroeconomic variables (real GDP and consumer price index), credit
variables (housing loans and spread between mortgage and risk-free interest rate), and
the policy rate. Unlike their contribution, we combine the “loans regression” and the
“spread regression” together in a single VAR model.12

Since weworked with quarterly data, themodel was estimated by setting a lag order
equal to four (p = 4). The selected lag order ensures the absence of autocorrelation.

As highlighted by Kilian and Lütkepohl (2017, Chapter 2), in the VAR(p) model
with p > 1, standard Gaussian inference on individual VAR slope parameters remains
asymptotically valid even in the presence of I(1) variables.13 Furthermore, Fanchon
and Wendel (1992) suggested that a VAR model estimated with nonstationary and
cointegrated data yields consistent parameter estimates. Therefore, Augmented Dick-
ey–Fuller (ADF) tests were carried out on the series to test for the presence of a
unit root. The tests, reported in the tables in Appendix A3, reject the null hypothesis
of stationarity for all variables, suggesting that all variables are integrated of order
one. We also performed the Johansen cointegration test, which indicates at least four
cointegrating vectors. Thus, the model was estimated with nonstationary series.

Finally, the stability condition of the model was ensured.We checked that all eigen-
values were in the unit circle.

4.2.1 Structural Shock Identification

The structural shocks were identified through the recursive method of Cholesky
decomposition. The variables were ordered by putting the less endogenous elements,
i.e., real components, before the more endogenous elements. Thus, the variables are
ordered as follows: Y (real GDP); CPI (consumer price index); R (3-month inter-
bank rate); TR (number of residential transactions); HP (real house prices index); SP

11 A rise in spread between the mortgage rate (RM) and risk-free rate (Rtb) for Italy could capture the
increase in the external finance premium risk associated with a credit channel.
12 We also run the loans and spread regression separately. The results are alike and available upon request.
13 For more details, see also Sims et al. (1990) and Allen and Fildes (2001).
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(spread between interest rate on mortgage loans and risk-free interest rate); and HL
(real housing loans).

All endogenous variables are measured at the country level, except the policy rate;
this might first appear to assume that the ECB reacts only to the Italian economic
cycle rather than to all euro area (EA) countries. However, we trust in the proposed
structural identification because the Italian economy plays a significant role in EA
monetary policy decisions, with its GDP accounting for 17% of the total euro. In
addition, the Italian business cycle is strongly correlated with that of the EA as a
whole, as is the inflation rate. Therefore, we follow a standard identification scheme
for macroeconomic variables, according to which a monetary policy shock has a
delayed impact on output and prices, which do not respond simultaneously to changes
in monetary variables, whereas a shock to output and prices causes an immediate
response from monetary authorities (Bernanke and Blinder 1992). This assumption
is also made in most VAR contributions on the effects of monetary policy shocks
(Christiano et al. 1999; Peersman and Smets 2003; Boeckx et al. 2017). In contrast,
monetary policy shock may impact housing and credit variables; therefore, it was
previously placed in the Cholesky order (Iacoviello and Minetti 2008).

Transactions were placed before house prices. This specification order is consis-
tent with the empirical literature, such as the search model approach (Berkovec and
Goodman 1996), where, in a lead–lag relationship, volumes drive prices (Hort 2000),
and applications of the honeycomb cycle to the Italian case (Fig. 2) show precisely
the hexagonal pattern in recent decades. According to the definition of this cycli-
cal approach, changes in transactions anticipate changes in the sign of house prices in
some phases. Furthermore, consistent with the loss aversionmodel, for the honeycomb
cycle approach, prices have two phases in which there may be a period of stagnation,
while the number of transactions is never modelled as a stagnant variable.

The ordering of housing loans after spread responds to the assumption of themarket
power of banks in the credit market (Wang et al. 2022), which is also consistent
with Granger causality tests, showing that spreading (weakly) Granger causes loans,
rejecting the opposite causality.

4.2.2 Testing for Informational Sufficiency

As underlined in Giannone and Reichlin (2006), the identification of structural shocks
in the SVAR model requires the assumption of fundamentalness, which implies that
the information set of the model is sufficient to recover structural shocks. Conversely,
nonfundamentalness occurs when the model’s information set fails to capture all rele-
vant shocks, leading to misinterpretation of economic dynamics (Hansen and Sargent
1991; Lippi and Reichlin 1993). This implies that the data generating process (DGP)
omits variables influenced by structural shocks that are not captured within the model.

In our setup, we assume that omitting residential transactions from the housingmar-
ket–monetary policy framework might cause a nonfundamental representation of the
model. To address this point,we empirically detected nonfundamentalness by checking
whether the block of endogenous variables is (weakly) exogenous with respect to resi-
dential transactions (Giannone and Reichlin 2006). Following Giannone and Reichlin
(2006), Forni and Gambetti (2014), and Kilian and Murphy (2014), we checked the
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sufficient information of the VAR model by performing the Granger causality test.
The model is informationally sufficient if the null hypothesis of no Granger causality
of transactions is not rejected. In our model, this is equivalent to rejecting the null
hypothesis that the lags of TR are jointly zero in all the other equations. The test
is χ2(24) = 71.28(0.00), confirming the nonfundamentalness of the model without
transactions. This evidence confirms that our specification is preferable to a stan-
dard specification (without transactions). In Sect. 5, while presenting the results, the
responses of the two models to a restrictive monetary policy shock are also discussed.

4.3 Proxy-VAR Specification

Our identification strategy in the previous section works by imposing a set of restric-
tions: within a period, the policy rate is assumed to respond to macroeconomic
variables in the VAR, but not vice versa. However, over a period, policy changes also
influence financial variables, which in turn can affect the policy decisions (Gertler and
Karadi 2015). This response may also include the indirect effect of economic vari-
ables on the policy rate through the financial system. Therefore, to properly recognize
the response of economic and financial variables to changes in monetary policy, it is
necessary to identify exogenous policy surprises.

An alternative strategy for identifying monetary policy shocks is based on high-
frequency identification, where policy surprises are identified from the intraday
response of asset prices.

The literature supports the assumption that monetary policy does not react to asset
priceswithin a day and that causality goes frommonetary policy to asset prices (see, for
instance, Gertler and Karadi 2015; Caldara and Herbst 2019). Therefore, the intraday
response of asset prices can be considered as an external monetary policy shock.

To study the effect of monetary policy shock on the dynamics of the endogenous
variables, we estimated a Proxy-SVAR model using an external instrument as a proxy
for an exogenous structural shock of interest (Stock and Watson 2012; Mertens and
Ravn 2013). The model with p lags is specified as follows:

Yt = a + A(L)Yt−p + Sεt

where Yt is a nx1 vector of endogenous variables; a is a constant term; A(L) is a matrix
polynomial in the lag operatorL; S is n × n matrices; and εt is a vector of n structural
shocks. Following Stock and Watson’s (2012) notation, we assume that the monetary
policy shock corresponds to the first column of S, denoted by S1. Column j of matrix S
provides the contemporaneous effect of a change in structural shock j on each variable
in Yt .

The IRF of Yt with respect to a monetary policy shock is then given by:

∂Y t

∂ε1t
= A(L)−1S1

123



The Role of House Prices and Transactions in Monetary Policy…

Monetary policy shocks S1 were identified through an external instrument, Zt ,
which is an zx1 vector of instrumental variables that satisfies the following conditions:

E

[
εR Z ′

t

]
�= 0

E

[
εY Z ′

t

]
= 0

Specifically, it is assumed that the proxy variable is correlated with the structural
shock of interest—in this case, the monetary policy shock (εR)—and uncorrelated
with the other structural shocks (εY ).

To identify the proxy, we use the dataset provided by Altavilla et al. (2019), in
which the market perception of the ECB’s political communication is summarized in
four main factors.14 These factors elicit large and long-lasting market reactions and
help explain changes in asset prices in response to politicians’ speeches and other
news. We chose the “timing” factor as the external shock because, according to the
authors, it captures changes in expectations at a short horizon (consistently with our
original identification) and has little effect on interest rates at longer maturities.

The vector Yt considers the same endogenous variables and the lag order (p = 4)
as in the baseline VAR model. The sample period has been reduced from 2002Q1 to
2019Q4, as the instrument is available since 2002.

5 Empirical Results

In this section, we analyse the impulse response functions (IRFs) of the estimation
methods discussed in Sect. 4.

5.1 VARModel IRFs

Tomeasure the impact ofmonetary policy shocks on housing variables, orthogonalized
impulse response functions (OIRFs) were calculated. A positive shock of one standard
deviation to the short-term interest rate (R) was simulated. The OIRFs were also
calculated for the model without residential transactions. In the following figures, we
directly compare all the IRFs from the VARs with and without transactions.15

Figure 3 shows the responses of GDP, inflation, the housing market, and credit
variables. The housing variables and housing loans reacted with a negative sign as
expected, and the rise in spread captures an increase in the external finance premium
potentially connected to a credit channel.16

14 Their data are provided monthly from 2002 onwards. To obtain a quarterly time series, we take the value
of the last month of each quarter.
15 We keep the IRFs projection to only 12 quarters to ease the comparison between the VAR approach
and the local projection analysis. Indeeed, as well pointed out in Kilian and Lütkepohl (2017), VARs that
control for many lags tend to agree at short and medium horizons with local projections that also control
for a rich or the same set of lags. At long horizons, however, the methods may differ significantly.
16 However, as pointed out by Iacoviello and Minetti (2008), the analysis of the spread encounters two
principal problems for detecting a possible credit channel. First, an increase in the default probability of the
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Fig. 3 OIRFs of the VAR(4) model. Response of real GDP (Y), consumer price index (CPI), residential
transactions (TR), real house price index (HP), spread (SP), and real housing loans (HL) to a positive shock
to the monetary policy variable (R). The blue lines represent the OIRFs of the model with transactions,
while the red lines represent those of the model without transactions. The shaded areas and dotted lines
identify the 90% confidence intervals for the models with and without transactions, respectively

Both housing variables decreased after monetary tightening, and Fig. 3 shows that
transactions are immediately more sensitive to monetary policy shocks than house
prices.17 Indeed, the response of house prices to a one-standard deviation shock in
R displays a very moderate semielasticity of approximately less than 0.5 percent. In

Footnote 16 continued
borrower could result in higher required collateral rather than higher mortgage rates. Second, if quantity
rationing were large in the credit market, the spread would fail to capture an increase in nonprice rationing
of mortgage demand.
17 Furthermore, to check the strength of our estimation with the lag augmentation, VAR(5) model, the
main results of the impact on transactions is robust and significant, while house prices lose significance
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contrast, when examining the quantitative dimension of the housing market, it was
found that transactions are immediately and significantly affected by a contractionary
monetary policy shock, with a semielasticity of approximately 1 percent on the impact
and up to almost 2 percent after four quarters. Therefore, the semielasticity of trans-
actions appears to be twice that of house prices in response to a restrictive monetary
policy shock.

Interestingly, in the model without transactions, the response of prices is persistent:
an increase in the interest rate implies a higher discount rate for asset values, which
declines permanently. However, the comparison between the OIRFs obtained with
and without transactions shows that omitting transactions tends to overestimate the
deflationary effect of a restrictive monetary policy shock on residential assets and
hence the wealth effect operating through the house price channel.

Indeed, once the volumes are included in the analysis, house prices are only
marginally affected by a monetary contraction, whereas the effects of a restrictive
monetary policy shock are immediately mirrored in a less liquid housing market,
meaning that households find it more difficult to sell their homes. Our evidence sup-
ports the claim that the housing market is an important channel for monetary policy
transmission, but the transmission mechanism largely relies on volumes. The impor-
tance of the price/volume interaction has been well addressed in Garriga and Hedlund
(2020), who deemed this mechanism crucial in shaping the elasticity of consumption
to housing wealth.

Concerning the credit side, the immediate contraction of housing loans in response
tomonetary tightening highlights the credit channel mechanism. However, it could not
be determined whether this was due to a decrease in the demand for loans or to credit
rationing phenomena. Excluding transactions from the model made the response of
HL to an increase in R similar to the response with transactions. However, after five
periods, housing loans still appeared to suffer a larger recessionary shock in the model
without transactions. This could be related to the overestimated loss in housing wealth
that occurs when transactions are excluded from the model.

The spread rises significantly about two periods after the monetary contraction and
remains above the steady state for about more than a year. Thus, the response of SP
is consistent with a credit channel transmission mechanism.18 We also note that in
the model without transactions, the restrictive monetary policy shock seems to have a
significant impact only after 5 lags. The deteriorated housingmarket liquidity, with the
(mild) decline in residential prices, increases the risk of default, which motivates us
to observe a larger risk premium (our spread variable) in the model with transactions.

Figure 3 also shows the behaviour of other endogenous factors to a restrictive
monetary policy. Consistent with macroeconomic theory, a rise in the interest rate

Footnote 17 continued
(see Appendix A.4). A lag augmentation could be useful to check the robustness when the estimates are in
levels (see Toda and Yamamoto 1995; Allen and Fildes 2001; Kilian and Lütkepohl 2017).
18 A further robustness analysis was performed using another difference as a proxy of external finance
premium risk in the VAR(4) model specification. In this case, the spread used (SP10y) is given by the
difference between RM (Harmonized Interest Rates-Loans for House Purchases) and RL10y (Long-Term
Government Bond Yields: 10-Year) as a potential proxy for the risk-free. The impact of R on the other
endogenous is substantially the same as Figs. 3. We only found a principal difference in the response of
spread now significant and positive from the impact and for just over a year (see Appendix A.5).
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corresponds to a negative response of GDP (Y) and price level (CPI). The policy
interest rate has no immediate effect on variables that respond after approximately
four (GDP) or eight (CPI) periods to monetary policy contraction. This is a direct
result of our identification assumption. The effect on output peaks after six quarters
and returns to the baseline scenario. According to the literature (see, for instance,
Mojon and Peersman 2001; Peersman and Smets 2003), prices respond more slowly,
but the effects of the monetary policy shock are more persistent. The results for both
variables are similar for both specifications (with and without transactions).

5.2 Proxy-VAR IRFs

As for the baseline VAR model, the IRFs of Proxy-VAR were calculated with and
without residential transactions. Figure 4 shows the responses of the endogenous
variables to a positive shock of one standard deviation to the short-term interest rate.

We observe remarkably similar effects, and in some cases even stronger effects,
when transactions are included in the model. This result is particularly pronounced
for the Y, HL and SP variables. The differences with respect to the IRFs of the VAR
(see Fig. 3) could be attributed to utilizing the interbank rate as a monetary policy
shock, which, under Cholesky identification, might distort the estimated effects due
to the possible existence of endogeneity issues between the interbank rate (R) and
credit channels. Indeed, the inclusion of TR in the model strengthens the influence
of the credit channel alongside the recessionary mechanism on the real economy
(Y). Consequently, the instrumented shock affecting residential transactions seems to
contribute to a sluggish recovery of the real economy (Y) and housing loans (HL).
Moreover, when TR is included in the model, the cost of credit (SP) also appears to
increase and persist significantly longer than in the model that considers only house
prices.

6 Robustness with Local Projections

To verify the strength of our results, we employ an alternative methodology for identi-
fying the model with an external monetary policy shock. As in the Proxy-VARmodel,
shock identification is based on the high-frequency variable “timing”, according to
which policy surprises are detected from the intraday response of asset prices (Altavilla
et al. 2019).

To evaluate the impact of external policy shock, we use the Local Projections (LPs)
methodology (Jordà, 2005; Ramey and Zubairy 2018). As pointed out by Jordà (2005),
the local projection method is a natural and preferable alternative to VAR. However,
the most recent literature has stressed that VAR and local projection estimators of
impulse responses should not be considered conceptually different methods when the
estimation is linear and we can flexibly control for lagged data (Plagborg-Møller and
Wolf 2021).
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Fig. 4 IRFs of the Proxy-VAR(4) model. Response of real GDP (Y), consumer price index (CPI), residential
transactions (TR), real house price index (HP), spread (SP), and real housing loans (HL) to a positive mone-
tary policy shock (R_IV Identification). The blue lines represent the OIRFs of the model with transactions,
while the red lines represent those of the model without transactions. The shaded areas and dotted lines
identify the 90% confidence intervals for the models with and without transactions, respectively

The method requires estimating a series of regressions for each variable for each
horizon h. The linear model LP(h) is specified as follows:

xt+h = αh + ψ(L)zt−1 + βhshockt + εt+h for h = 0, 1, 2, . . .

where xt is the variable of interest; αh is the constant term; zt is a vector of control
variables; ψ(L) is a polynomial in the lag operator; shock is the exogenous monetary
policy shock; and εt is the error term. The coefficient βh corresponds to the response
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of x at time t + h to the shock variable at time t.19 The impulse responses are the
sequence of all estimated βh . Our vector of control variables, z, contains Y (real GDP),
CPI (consumer price index), TR (number of residential transactions), HP (real house
prices index), SP (spread between interest rate onmortgage loans and risk-free interest
rate) and HL (real housing loans). In addition, z includes lags of shock to control for
any serial correlation in the shock variable itself. The term ψ(L) is a polynomial of
order 4.

The IRFs presented in Fig. 5 provide a further robustness check of the results
obtained in the previous models. A positive shock of one standard deviation to the
external shock “timing” was simulated. As expected, the results for the housing vari-
ables and housing loans reacted with a negative, and the rise in spread reflects an
increase in the external finance premium following the shock. The main result is
confirmed that transactions appear more responsive than house prices to a restrictive
monetary policy shock.

7 Conclusion and Remarks

Focusing only on house prices to understand the mechanism of monetary policy trans-
mission through the housing market is reductive, as due to problems of loss aversion,
the rigidity of house prices could misguidedly suggest that the market is not affected
by policy-makers’ decisions or that it is only slightly influenced in the event of price
stability or slowdown following a restrictive shock.

In this paper, the mechanism of monetary policy transmission shocks through the
housing market in Italy over the last twenty years was studied, and residential transac-
tions were proposed as a further variable to model the housing market. Italy was taken
as a particularly interesting case study because it features a strong and solid hous-
ing and banking sector. Indeed, it is one of the developed countries with the highest
homeownership rate and one of the few countries that did not use mortgage-backed
securitization during the US housing bubble. Additionally, the mortgage market in
which there is limited indebtedness of the economic private sector is accompanied by
strict regulation.

To assess the impact of a restrictive monetary policy shock on housing and credit
variables, we first estimated a structural VAR using a Cholesky identification, and
then a Proxy-VAR, where an external instrument is used to identify an exogenous
shock to the monetary policy variable. The results of IRFs in both models indicate that
transactions are more responsive than house prices to a restrictive monetary policy
stance, importantly contributing to shape the effects of monetary policy, and this is
also supported by the IFRs based on local projections (LPs), used as a robustness
check.

The comparisonbetween the IRFsobtainedwith andwithout transactions in both the
structural VARs and in the LPs shows that omitting transactions tends to overestimate
the deflationary effect of a restrictive monetary policy shock on residential assets and
hence the wealth effect operating through the house price channel. Indeed, once the

19 Robust standard errors can be estimated using the approach by Newey and West (1987).
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Fig. 5 IRFs of the LP(4) model. Response of real GDP (Y), consumer price index (CPI), residential trans-
actions (TR), real house price index (HP), spread (SP), and real housing loans (HL) to a positive external
shock impulse of timing. The shaded areas represent 90% confidence intervals

volumes are included in the analysis, house prices are only marginally affected by a
monetary contraction, whereas the effects of a restrictive monetary policy shock are
immediately mirrored in a less liquid housing market, meaning that households find it
more difficult to sell their homes. The degree of liquidity of the housingmarket appears
to be further important in the proxy-VAR IRFs, where the inclusion of transaction
seems to shed light on a veritable additional channel in themechanism of transmission,
not working through a mitigated house price decline, rather than through a reinforced
credit channel. The sudden stop in the exchanged volumes of housing increases the

123



C. Fiorelli et al.

credit risk in mortgage market, thus contributing to explain the sluggish recovery we
observe in our analysis.

These results suggest that transactions are a key and complementary variable to
prices for understanding the transmission mechanism of policy-makers’ decisions.
Wealth effects originating in the housing market can play a crucial role in shaping the
aggregate response to a monetary shock. Our evidence has shown that the response
of the housing market is mainly concentrated in exchange volumes (i.e., transac-
tions). Therefore, a restrictive monetary policy mainly translates into a sudden stop
in exchanged volumes, and the low degree of liquidity perceived in the housing mar-
ket can help account for the so-called “mythical” nature of the housing wealth effect
captured by prices (Calomiris et al. 2009). As a result, macroeconomic policies that
focus on stabilizing house prices have less impact on consumption through the wealth
effect.

In conclusion, this study shows that particular attention must be given to residential
transactions, as they are crucial in predicting the hot and cold phases of the housing
market, contributing to shaping the true extent of housing wealth. Given that the
housing market plays a key role in the aggregate economy, political and economic
institutions must continuously monitor all the variables that shape residential real
estate cycles.

Furthermore, statistical institutions should invest in collecting accurate and high-
frequency data on housing transactions, which to date are much less available than
other financial variables related to the housing market.

A valid extension of this research could analyse the response of a similar model to
both an expansionary and a restrictive monetary policy in a nonlinear framework in
search of potential asymmetries in the adjustment of transactions and prices.

Appendix A1: Data Description and Sources

See Table 1.
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Table 1 Descriptions and sources of the macro variables for Italy

(i) TR series is available only at an annual frequency, and its quarterly representation was obtained using the Chow and Lin method (1971). (ii) The RM series
is available only at a monthly frequency; its quarterly representation was obtained by using the average aggregation method. See Appendix A2 for the trend
plots of the series

Appendix A2: Trend Plot of Endogenous Variables

See Fig. 6.
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Fig. 6 Trendplot of endogenous variables.HP: logof real house prices index;TR: logof number of residential
transactions; Y: log of real GDP; CPI: log of consumer price index; R: short-term interest rate (interbank
rate), percentage; HL: log of real loans from banks and credit institutions for housing loans and mortgage;
SP: Spread between mortgage rate and the safe rate (treasury bill), percentage

123



The Role of House Prices and Transactions in Monetary Policy…

Appendix A3: Unit-Root Tests

See Tables 2, 3.

Table 2 ADF test
Variables Levels/Log levels 1st Differences

Y − 2.820[2] − 4.168***

CPI − 0.514[2] − 6.311***

R − 1.416[2] − 4.837***

TR − 2.523[2] − 4.375***

HP − 1.952[2] − 5.188***

HL − 1.029[2] − 7.789***

SP − 3.038[2] − 11.857***

SP10y − 2.219[2] − 7.613***

***Significant at the 1% level, **significant at the 5% level, *signif-
icant at the 10% level. The null hypothesis is that the time series has
a unit root. The variables are tested at the log level, except for R, SP,
and SP10y

Table 3 Phillips–Perron test
Variables Level/Log level 1st Differences

Y − 2.569[3] − 4.168***

CPI − 0.343[3] − 6.311***

R − 2.589[3] − 4.837***

TR − 2.084[3] − 4.375***

HP − 1.264[3] − 5.188***

HL − 1.330[3] − 7.789***

SP − 4.203[3]*** − 11.857***

SP10y − 2.463[3] − 7.613***

***Significant at the 1% level, **significant at the 5% level, *signif-
icant at the 10% level. The null hypothesis is that the time series has
a unit root. The variables are tested at the log level, except for R, SP,
and SP10y
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Appendix A4: OIRFs of the VARModel with p = 5

See Fig. 7.

Fig. 7 OIRFs of the VAR(5) model. Response of real GDP (Y), consumer price index (CPI), residential
transactions (TR), real house price index (HP), spread (SP), and real housing loans (HL) to a positive shock
to the monetary policy variable (R). The blue lines represent the OIRFs of the model with transactions,
while the red lines represent those of the model without transactions. The shaded areas and dotted lines
identify the 90% confidence intervals for the models with and without transactions, respectively
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Appendix A5: OIRFs of the VARModel with SP10y as a Spread Proxy

See Fig. 8.

Fig. 8 OIRFs of the VAR(4) model. Response of real GDP (Y), consumer price index (CPI), residential
transactions (TR), real house price index (HP), spread (SP10y), and real housing loans (HL) to a positive
shock to themonetary policy variable (R). The blue lines represent theOIRFs of themodel with transactions,
while the red lines represent those of the model without transactions. The shaded areas and dotted lines
identify the 90% confidence intervals for the models with and without transactions, respectively
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