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The  financial  crisis  showed,  once  again,  that neglecting  real  estate  booms  can  have  disastrous  conse-
quences.  In  this  paper,  we  spell  out the  circumstances  under  which  a more  active  policy  agenda  on  this
front  would  be  justified.  Then,  we offer  insights  on the  pros  and  cons  as  well  as implementation  challenges
of  various  policy  tools  that  can  be used  to contain  the damage  to the  financial  system  and  the  economy
from  real  estate  boom–bust  episodes.  These  insights  derive  from  econometric  analysis,  when  possible,
and  case  studies  of country  experiences.  Broadly,  booms  financed  through  credit  and  involving  leverage
are  more  likely  to  warrant  a policy  response.  In that  context,  macroprudential  measures  can  be  targeted
more  precisely  to  specific  sources  of  risk,  but they  may  prove  ineffective  because  of  circumvention.  In
28
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that  case,  monetary  policy  may  have  to  be used  to lean against  the wind.
© 2013 Elsevier B.V. All rights reserved.
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. Introduction

Real estate booms and busts can have far-reaching conse-
uences. These booms are generally accompanied by fast credit
rowth and sharp increases in leverage, and when the bust comes,
ebt overhang and deleveraging spirals can threaten financial
nd macroeconomic stability. Despite these dangers, in several
ountries, the monetary policy approach to real estate booms
as one of “benign neglect”. This view was held more strongly

n the U.S. (Bernanke, 2002; Mishkin, 2010), but extended with
ome relaxation to Europe as well (Trichet, 2005; Svensson, 2009).
here were of course exceptions both in emerging markets (for
nstance Korea) and advanced economies (for instance Australia
nd Sweden). This was based on three main premises. First,
he belief that, as for other asset prices, it is extremely diffi-
ult to identify unsustainable real estate booms, or “bubbles”
sharp price increases not justified by fundamentals), in a timely
anner. Second, the notion that the distortions associated with
reventing a boom outweigh the costs of cleaning up after a
ust. Third, the view that dealing with these imbalances was the

∗ Corresponding author. Tel.: +1 202 623 4743; fax: +1 202 589 4743.
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ob of banking regulation. Yet, regulation, largely relying on a
ank-level approach, was ill-equipped to deal with risks stem-
ing from aggregate credit dynamics. Again, in this case there
ere exceptions, as for instance Spain (see Saurina, 2009). The

ecent crisis has challenged (at least the second of) these assump-
ions.

The bursting of the real estate bubble in the U.S. led to the deep-
st recession since the Great Depression, and quickly spread to
ther countries; in particular those with their own  home-grown
ubbles. Traditional macroeconomic policy rapidly reached its

imits, as monetary policy rates approached the zero bound and
ustainability concerns emerged on the fiscal front. Despite the
ecourse to less standard policy tools (ranging from bank recapi-
alization to asset purchase programs and quantitative easing), the
ftermath of the crisis has been characterized by a weak recovery,
s debt overhang and financial sector weakness continue to ham-
er economic growth. It remains true that bubbles are difficult to

dentify with certainty. But this task can be made easier by nar-
owing the focus to episodes involving sharp increases in credit
nd leverage, which are, after all, the true source of vulnerabilities.

hile early intervention may  engender its own  distortions, it may

e best to undertake policy actions on the basis of a judgment call
as with inflation) if there is a real risk that inaction could result in
atastrophe.

dx.doi.org/10.1016/j.jfs.2013.05.003
http://www.sciencedirect.com/science/journal/15723089
http://www.elsevier.com/locate/jfstabil
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Yet, a call for a more preventive policy action raises more ques-
ions than it provides answers. What kind of indicators should
rigger policy intervention to stop or slow down a real estate boom?
ven assuming policymakers were fairly certain that intervention
ere warranted, what would be the policy tools at their disposal?
hat are their impacts? What are their negative side effects and

imitations? What practical issues (including political economy
onsiderations) would limit their use? This paper explores these
uestions and aims to provide a summary and discussion of options
vailable to policymakers in dealing with real estate booms and
usts, with an eye on encouraging further research on the subject.

The rest of the paper is organized as follows. Section 2 pro-
ides a summary of how real estate boom–bust cycles may  threaten
nancial and macroeconomic stability. Section 3 discusses differ-
nt policy options to reduce the risks associated with real estate
ooms, drawing upon country experiences and empirical evidence.
ection 4 concludes with a brief discussion of guiding principles in
sing public policy measures to deal with real estate booms and
usts.

. The case for policy action on real estate booms

Before the crisis, in several jurisdictions, the main policy tenet
n dealing with an asset-price boom was that it was  better to

ait for the bust and pick up the pieces than to attempt to con-
ain/prevent the boom altogether. There were notable exceptions
o this approach: the Reserve Bank of Australia and Sweden’s Riks-
ank were proactive when faced with rapidly increasing house
rices. And central banks in several emerging market paid close
ttention to real estate developments.1

A corollary of the benign neglect approach is that the character-
stics of a particular asset class (such as, for example, how purchases
re financed and what agents are involved, or whether the asset has
onsumption value besides investment value) become secondary
etails. Yet, if the effectiveness of post-bust policy intervention is

imited and the costs are large, these details are critical to deter-
ine whether it is worth attempting to contain a boom before it

eaches dangerous proportions. From this standpoint, several fric-
ions and externalities make the case for early policy intervention
n real estate market booms stronger than for booms in other asset
lasses. In what follows, we describe these frictions and external-
ties with support from evidence from historical episodes and the
iterature.

.1. Leverage and the link to crises

From a macroeconomic stability perspective, what matters may
e not the boom in itself, but how it is funded. Busts tend to be

ore costly when booms are financed through credit and leveraged

nstitutions are directly involved. This is because the balance sheets
f borrowers (and lenders) deteriorate sharply when asset prices
all.2 When banks are involved, this often leads to a reduced supply

1 There was  also a variety of opinions in academia. The “lean versus clean debate”
ontinued into early 2000s with some advocating a more activist approach by “lean-
ng against the wind” (Cecchetti et al., 2002; Bean, 2003) and others arguing that

onetary policy should clean up after the bust (Greenspan, 2002; Bernanke, 2002).
ee Gruen et al. (2005) and Mishkin (2010) for a recap and Ahearne et al. (2005) for

 more detailed account of monetary policy responses to house price movements
n  a cross-country context.

2 As illustrated in models in the tradition of Kiyotaki and Moore (1997), the col-
ateral role of property magnifies the swings as real estate cycles become highly
orrelated with credit cycles. A potentially destabilizing two-way amplification pro-
ess  develops between rising house prices and credit boom during the upswing, and
eclining prices and a credit crunch during the downturn.
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f credit with negative consequences for real economic activity.
n contrast, booms with limited leverage and bank involvement
end to deflate without major economic disruptions. For example,
he burst of the dot-com bubble was followed by a relatively mild
ecession, reflecting the minor role played by leverage and bank
redit in funding the boom.

Real estate markets are special along both these dimensions.
he vast majority of home purchases and commercial real estate
ransactions in advanced economies involve borrowing. More often
han not, banks and other levered players are actively involved in
he financing. Moreover, households are allowed leverage ratios
or home buying in orders of magnitude higher than for any other
nvestment activity they undertake. A typical home mortgage loan
arries a loan-to-value ratio of 71 percent on average across a global
ample of countries (IMF, 2011). In contrast, stock market partici-
ation by individuals hardly ever relies on borrowed funds. When it
oes, loans are subject to margin calls that prevent the build-up of
ighly leveraged positions. As a comparison, the U.S. Flow of Funds
ata show that the ratio of mortgage loans to real estate assets
eld by the household sector hovered around 45 percent during
he 2000s while the ratio of security credit to holdings of corporate
quity was  less than 5 percent.

In the recent crisis, highly levered housing markets had a
rominent role. In particular, the boom–bust in U.S. house prices
as at the root of the distress in the market for mortgage-

acked securities.3 During the boom phase, lending standards
ased considerably and borrowers’ ability to service their loans
ncreasingly relied on a continued climb in prices. When house
rices started to fall, both speculative buyers and owner-occupiers
hat were unwilling or unable to repay their mortgages could not
oll them over or sell their properties and started to default (Mayer
t al., 2008). As uncertainty about the quality of the underlying
oans increased, the value of mortgage-backed securities began to
ecline. Investors holding these securities and their issuers, both
ften highly leveraged themselves, found it increasingly difficult
o obtain financing and some were forced to leave the market.
his, in turn, decreased the available funds for mortgage financing,
tarting a spiral. The role of the boom and associated leverage in
xplaining defaults is evident in Fig. 1, which plots the increase
n delinquency rates against house price appreciation during the
oom years for different U.S. regions and also shows the leverage
f households. While caution should be exercised not to interpret
hese as causal links, the size of the house price boom and level
f leverage at the end of the boom are correlated and the increase
n mortgage delinquency rates was  more pronounced in regions

ith higher leverage for similar boom sizes. Further, commercial
anks’ exposure to real estate (including commercial real estate
nd development loans as well as home mortgages) grew rapidly
n the 2000s, reaching 54 percent, almost double the steady level
overing around 30 percent observed from 1960 to 1985 (Igan and
inheiro, 2010). Higher exposure to real estate in a bank’s balance
heet, in turn, is often associated with higher sensitivity of bank
tock returns to real estate market developments (Allen et al., 2009)
nd with greater reduction in lending when the real estate market
ollapses (Gan, 2007).
This pattern is not limited to the U.S. nor is new to this crisis.
he amplitude of house price upturns prior to 2007 is statistically
ssociated (although with substantial more variability than in the

3 For a more detailed discussion of this and other factors leading to the recent
lobal financial crisis, see Claessens et al. (2010) and the references therein. For a
ore complete description of the events in the U.S. mortgage markets that triggered

he global crisis, see, among others, Kiff and Mills (2007), Demyanyk and Van Hemert
2007), Haughwout et al. (2008), and Ellis (2008).



302 C. Crowe et al. / Journal of Financial Stability 9 (2013) 300– 319

king 

S  Econo

U
a
d
e
c
w
i
p
h

b
b
a
a
b
b

S

Fig. 1. Leverage: lin
ources: Federal Housing Finance Agency, Mortgage Bankers Association, Bureau of

.S.) with the severity of the crisis impact across countries (Fig. 2;
lso see Claessens et al., 2010, showing that this association is not
riven by a few outliers such as the Baltic countries). Put differ-
ntly, the U.S. market may  have been the initial trigger, but the
ountries that experienced the most severe downturns were those
ith real estate booms of their own. Historically, many major bank-
ng distress episodes were associated with boom–bust cycles in
roperty prices (Fig. 3). Of the 46 systemic banking crises for which
ouse price data are available more than two-thirds were preceded

t
t
S

Fig. 2. House price run-up 

ource: Claessens et al. (2010).
booms to defaults.
mic Analysis, U.S. Census Bureau.

y boom–bust patterns in house prices. Similarly, 35 out of 51
oom–bust episodes were followed by a crisis. By contrast, only
bout half the crises follow a boom–bust in stock prices and only
bout 15 percent of stock market boom–busts precede systemic
anking crises (virtually all of these cases coincide with a real estate
oom–bust). Commercial real estate bubbles have played an impor-

ant role in the savings & loans crisis in the U.S. (Freund et al., 1997),
he Nordic crisis (Englund, 1999), the Asian crisis (Collyns and
enhadji, 2002), and Japan’s lost decade (Renaud, 2000). Herring

and severity of crisis.
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distinguishing features of commercial versus residential real estate
cycles and their respective associations with financial instability
episodes.4
ig. 3. House price boom-busts and financial crises. Note: Crisis dates, shown in gr
lingebiel, Laeven, and Noguera, further complemented in Laeven and Valencia (20

ources: OECD, Global Property Guide, World Bank; authors’ calculations.

nd Wachter (1999), Reinhart and Rogoff (2008), and Duca et al.
2010) also highlight and study further the link between real estate
ooms and banking busts.

The primary drivers of the link between property boom–bust
ycles and financial instability have been different in different
rises: commercial property in East Asia, Scandinavia, Japan, and
ustralia in the 1990s; households in the 2008 crisis in the U.S.
see Ellis, 2008, for an analysis of U.S. institutional features related
o household vulnerability); and real estate developers in Ireland
nd Spain in the current crisis. In general, commercial real estate

c

 from the 2003 update of the Caprio–Klingebiel Database (1996, 1999) by Caprio,

oom–bust cycles may  have been more commonly associated with
anking crises than residential real estate boom–bust cycles (Zhu,
003). Unfortunately, the extremely limited availability of data on
ommercial real estate makes it difficult to precisely pin down any
4 Evidence based on limited data indicates that the two  real estate sectors,
ommercial and residential, show more similarities than differences: the simple
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Table 1
Booms, crises, macroeconomic performance.

Boom Followed by financial
crisis (percent)

Followed by poor
performance (percent)

Followed by financial crisis or
poor performance (percent)

Followed by financial crisis and
poor performance (percent)

Number of
countries

Real estate 53 77 87 43 30
Credit  67 78 93 52 27
Real  estate but not credit 29 71 71 29 7
Credit  but not real estate 100 75 100 75 4
Both  61 78 91 48 23
Neither 27 18 45 0 11

Notes: The sample consists of 40 countries (Australia, Austria, Belgium, Bulgaria, Canada, China, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hong  Kong SAR, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Lithuania, Malaysia, Netherlands, New Zealand, Norway, Poland, Portugal, Russia, Singapore, Slovakia, Slovenia,
South Africa, Spain, Sweden, Switzerland, Thailand, Ukraine, United Kingdom, United States) where coverage is based on house price and outstanding mortgage debt data
availability between 2000 and 2009. The numbers, except in the last column, show the percent of the cases in which a crisis or poor macroeconomic performance happened
after  a boom was  observed (out of the total number of cases where the boom occurred). The last column shows the number of countries in which a boom occurred. A real
estate  boom exists if the annual real house price appreciation rate during 2000–2006 is above the ad-hoc threshold of 1.5 percent or the annual real house price appreciation
rate  in the upward phase of the housing cycle prior to the crisis exceeds the country-specific historical annual appreciation rate. A credit boom exists if the growth rate of
bank  credit to the private sector in percent of GDP is more than the arbitrary cut-off of 20 percent or it exceeds the rate implied by a country-specific, backward-looking,
cubic  time trend by more than one standard deviation. A financial crisis is a systemic banking crisis as identified in Laeven and Valencia (2010). Poor performance is defined
as  more than 1 percentage point decline in the real GDP growth rate in 2008–2009 compared to the 2003–2007 average. The calculations are robust to alternative definitions
o t-off p
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g
pace of price discovery due to opaque and infrequent trades as well
as illiquidity owing to high transaction costs and the virtual impos-
sibility of short sales.6 These features frequently lead to deviations
f  booms and poor performance including trend-based definitions and different cu

All in all, however, a distinguishing feature of “bad” real estate
oom–bust episodes is the coincidence between the boom and the
apid credit expansion bringing about the increase in leverage and
eal estate exposure of households, developers, and financial inter-
ediaries (Borio and Lowe, 2002; Davis and Zhu, 2011). In the most

ecent episode, these two (that is, real estate and credit booms)
oincided in more than half of the countries in a 40-country sam-
le (Table 1). Almost all the countries with “twin booms” in real
state and credit markets (21 out of 23) ended up suffering from
ither a financial crisis or a severe drop in GDP growth rate relative
o the country’s performance in the 2003–2007 period. Eleven of
hese countries actually suffered from both damage to the finan-
ial sector and sharp drop in economic activity. In contrast, of the
even countries that experienced a real estate boom, but not a credit
oom, only two went through a systemic crisis and these countries,
n average, had relatively mild recessions.

.2. Wealth and supply-side effects

Real estate is an important, if not the most important, storage of
ealth in the economy. For instance, in the U.S., real estate consti-

utes roughly a third of total assets held by the non-financial private
ector. Additionally, the majority of households tend to hold wealth
n their homes rather than in equities: only half of American house-
olds own stock (directly or indirectly) while the homeownership
ate hovers around 65 percent. This comparison is not specific to
he U.S. and actually is more striking in some European economies,
.g., 23 percent of French households hold stocks but 56 percent
re homeowners and the respective ratios in the U.K. are 34 and
1 percent (see, for instance, Guiso et al., 2003). Therefore, for a
hock of similar magnitude, the wealth effect of changes in house
rices is much larger than those in other asset prices. In addition,

he marginal propensity to consume out of housing wealth tends
o be larger than that out of financial wealth (Case et al., 2005;
ierminska and Takhtamanova, 2007).5 It should be noted that the

orrelation between appreciation rates on owner-occupied housing and commercial
roperty is high and both display time series patterns consistent with persistence in
he short run and mean reversion in the longer horizon (Gyourko, 2009). Data from
he Federal Reserve Board confirms that delinquency rates in the two segments also
end to move together.

5 Stock markets are typically susceptible to larger fluctuations; therefore, one
ould expect the wealth loss associated with stock market busts to be bigger in

a
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v
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d

a

oints.

easured wealth effects may  reflect the use of housing as collat-
ral, and the magnitude of such effects varies across countries and
ver time (Aron et al., 2012).

In addition, the macroeconomic effects associated with hous-
ng market dynamics can be substantial. The construction sector
s a significant contributor to value added and employs a signifi-
ant portion of the labor force. As a result, the interaction between
eal estate boom–busts and economic activity is not limited to
nancial crises, but extends to “normal times”. In most advanced
conomies, residential investment and house price cycles tend to
ead credit and business cycles (Igan et al., 2011). This suggests
hat fluctuations in residential investment and house prices create
ipples in the economy through their impact on consumption and
redit while the reverse effect is not as prominent, implying that
he housing sector is a source of shocks. In the U.S., a sharp decline
n the abnormal contribution of residential investment to growth
s a good predictor of recessions (Leamer, 2007). More generally, in
dvanced economies, recessions that coincide with a house price
ust tend to be deeper and last longer than those that do not.
umulative loss in GDP during recessions associated with housing
usts is three times the damage done during recessions without
usts (Claessens et al., 2008). Again, by contrast, recessions that
ccur around equity price busts are not significantly more severe
r persistent than those that do not.

.3. Illiquidity, opacity, and network effects

Boom–bust cycles are an intrinsic feature of real estate markets
iven the delay in supply response to demand shocks and the slow
bsolute terms. For instance, during the dot-com bust, the value of American house-
olds’ equity holdings declined by 44 percent or US$5.4 trillion. The real estate bust
hat started at the end of 2006 has so far brought about a 15 percent decline in the
alue of real estate assets held by households, wiping US$3.7 trillion off their wealth.
nterestingly, however, the total wealth lost during the real estate bust, standing
t  US$10 trillion or 13 percent of end-2006 total household assets, exceeds that
ost during the dot-com bust, which reached US$2.8 trillion or 6 percent of end-
000 total assets, because of the spillover to other asset markets from the housing
ownturn.
6 The slope of the supply curve is particularly relevant for the characteristics (such

s frequency and magnitude) of boom-bust cycles and how these cycles affect the
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rom equilibrium. In other words, even in the absence of distortions
ntroduced by institutional features of real estate finance systems
nd policy actions, real estate prices and construction activity can
e expected to display large swings over long periods (Ball and
ood, 1999; Igan and Loungani, 2012). Yet another factor that

ould delay adjustment of prices to fundamentals in real estate
arkets is the existence of a large set of investors with adaptive

xpectations (Case and Shiller, 2003; Piazzesi and Schneider, 2009).
Network externalities also complicate the picture. Homeown-

rs in financial distress (and in particular in negative equity) have
iminished incentives to maintain their properties and do not

nternalize the effects of this behavior on their neighbors. Similarly,
oreclosures (and the associated empty houses) tend to diminish
he value of neighboring properties beyond their effect through
re sales. Large commercial real estate projects can create spatial
rice movements both in the upward and downward directions.
hese dynamics highlight the indivisibility (because of which dis-
ressed sales weigh heavily on prices as sellers cannot put only a
ortion of their property on the market) and the double role of real
state as investment and consumption good. These characteristics
ay  also impose constraints on the economy’s adjustment mech-

nisms: households with negative equity in their homes may
e reluctant or unable to sell and take advantage of job oppor-
unities elsewhere, reducing mobility and increasing structural
nemployment. The preferential tax treatment of homeownership
xacerbates this problem, by creating a wedge between the cost
f owning and renting, and hence, inducing the loss of this tax
helter when an owner becomes a renter. Indeed, simple panel-
ata analysis using data from the U.S. Bureau of Economic Analysis,
ederal Housing Finance Agency, and Internal Revenue Service at
he state level covering the period between 2000 and 2008 sug-
ests that this wedge may  have implications for the adjustment
echanisms in the economy. Specifically, U.S. states where house

rices have declined more, pushing an increasing number of house-
olds into negative-equity territory, experienced sharper declines

n the mobility rate (defined as the portion of households that move
rom the region to another region). This relationship survives when
hanges in the mobility rate are regressed on changes in employ-
ent and house prices and their interaction. Hence, a housing bust
ay  weaken the positive association between employment growth

nd mobility. Oswald (1996) argues that rises in owner-occupation
ates have been associated with an increase in unemployment rates

n advanced economies. Ferreira et al. (2010) also find evidence
f a negative relationship between negative equity and mobility
icro data from the American Housing Survey.7 Micro data from

est of the economy. If the supply curve is flat, effect of a demand shock on prices is
mall and the spillovers to aggregate activity occur mainly through the increase in
uantities, e.g., construction value added, limiting the spillovers through leverage
which could threaten financial stability). If the supply curve is steep, prices move

ore and, while direct impact on economic activity may  be limited, leverage would
mplify spillovers with implications for both macroeconomic and financial stability.
ote that this is a rather static depiction. In practice, a more dangerous situation
ould emerge as property prices increase against the backdrop of a flat supply curve
nd a delayed albeit strong supply response. This can happen since supply is slow to
espond to a demand shock and tries to catch up: the initial demand shock leads to a
emporary increase in prices and construction activity picks up taking the past price
ppreciation as a signal, increased construction activity triggers a feedback mecha-
ism where expectations of further price appreciation emerge as a result of buoyant

ncome growth from increased activity. The recent experiences in Ireland and Spain
llustrate how property price booms can coincide with construction booms and ulti-

ately lead to excess inventory in property markets with prices in free fall. For a
imilar point as well as a discussion on the influence of finance system features on
he link between property boom–bust cycles and financial distress, see Ellis et al.
2012).

7 It should, however, be noted that a recent study challenges their findings arguing
hat certain observations were systematically left out (Schulhofer-Wohl, 2010).
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he European Community Household Panel confirms this effect:
he probability of an individual moving is adversely affected if the
ousehold has a mortgage, potentially hurting job creation (Boeri
nd Garibaldi, 2010).

. Policy options

The crisis has lent some support to the camp favoring early
ntervention in real estate boom–bust cycles. Policy proved to be
f limited effectiveness in cleaning up the mess and there have
een large costs associated with the bust. Yet, there are practical
nd conceptual difficulties with any policy response to real estate
ooms. The issue remains of distinguishing “bubbles”—that is, price
isalignments relative to economic fundamentals—from large or

apid movements in prices. And, as discussed above, there is the
isk of targeting a symptom (house prices) rather than the cause
excessive leverage and borrowing) of the imbalances.

Initiatives to improve data availability and quality (especially in
he commercial real estate segment) can help and better yardstick
ndicators (such as price-income and price-rent ratios, capitaliza-
ion rates, measures of credit growth, balance sheet exposure, and
everage) can be developed to guide the assessment of the risks
osed by a run-up in prices and the decision to take action against
bad” booms. True, paucity of reliable real time data and limits to
redictive power of statistical analyses will limit the effectiveness
f these indicators. Similar to other policy decisions, action may
ave to be taken under considerable uncertainty when the costs
f inaction can be prohibitively high. At the end, the decision to
ct would reflect the particular policymaker’s tolerance between
ype I error (i.e., not taking any action when the boom turns out to
e a bubble) and Type II error (i.e., taking policy action when the
oom turns out to be benign and policy intervention restricts credit
nnecessarily) and the perceived costs associated with each error,
hich would also vary depending on the features of the housing
nance system in a country.

Despite these practical difficulties, policymakers might feel that
ome type of intervention is necessary. On the assumption that such
ntervention is warranted, even though it is often difficult to sepa-
ate good from bad booms, the question arises as to which policy
ever is best suited to reining in the latter. The main risks from real
state boom–bust cycles are associated with increased leverage in
oth the real (in particular, households and the construction sec-
or) and financial sectors. In that context, one could think of policies
s targeting two main, non-mutually exclusive objectives: (i) pre-
enting real estate booms and the associated leverage build-up at
ousehold and banking sectors altogether and (ii) ameliorating real
state busts by increasing the resilience of the financial system to
uch busts. Table 2 gives a summary of policy measures available
o achieve these objectives along with their pros and cons.

It should be recognized at the onset that there is no silver bullet.
ach policy will entail costs and distortions, and its effectiveness
ill be limited by loopholes and implementation problems. Broad-

eaching measures (such as a change in the monetary policy rate)
ill be more difficult to circumvent, and hence potentially more

ffective, but will typically involve greater costs. More targeted
easures (such as maximum loan-to-value ratios) may limit costs,

ut will be challenged by loopholes, jeopardizing efficacy.
What follows are explorations and contribute to the future dis-
ussions and research in this area, especially when it comes to
hinking about theoretically based policy recommendations in a
ractical setting. The narrative focuses mostly on residential real
state, but several (although not all) of the points would apply to
ommercial real estate booms as well. We  examine the potential



306 C. Crowe et al. / Journal of Financial Stability 9 (2013) 300– 319

Table 2
Policy options to deal with real estate booms.

Potential impact Side effects Practical issues

Macroeconomic policy
Monetary measures

Interest rates Responding to property prices
and/or real estate loan growth

Potential to prevent booms,
less so to stop one that is
already in progress

Inflict damage to economic
activity and welfare

Identifying ‘doomed’ booms
and reacting in time;
constraints imposed by
monetary regime

Reserve requirements
Fiscal measures

Transaction/capital gains taxes linked to real estate
cycles

Automatically dampen the
boom phase

Impair already-slow price
discovery process

Incentive to avoid by
misreporting, barter, folding
the tax into the mortgage
amount

Property taxes charged on market value (Could) Limit price increase
and volatility

– Little room for cyclical
implementation

Abolition of mortgage interest deductibility Reduce incentives for
household leverage and house
price appreciation

– Little room for cyclical
implementation

Regulatory policy
Macro-prudential measures

Differentiated capital requirements for real estate loans Increase cost of real estate
borrowing while building
buffer to cope with the
downturn

Costs associated with potential
credit rationing

May  get too complicated to
enforce, especially in a cyclical
context; effectiveness also
limited when capital ratios are
already highHigher risk weights on real estate loans

Dynamic provisioning for loans collateralized by real
estate

Increase cost of real estate
borrowing while building
buffer to cope with the
downturn

Earnings management Data requirements and
calibration

Limits  on mortgage credit growth (Could) Limit household
leverage and house price
appreciation

Loss of benefits from financial
deepening

Move lending outside the
regulatory periphery

Limits  on exposure to real estate sector (Could) Limit leverage and
price appreciation as well as
sensitivity of banks to certain
shocks

Costs associated with limiting
benefits from specialization

Shift lending to newcomers for
whom exposure limits do not
yet bind or outside the
regulatory periphery

Limits  on loan-to-value ratio (Could) Limit household
leverage and house price
appreciation while decreasing

f defau

Costs associated with potential
credit rationing

Calibration is difficult,
circumvention is easyLimits on debt-to-income ratio
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ole of monetary, fiscal, and macroprudential policies.8 We dis-
uss the benefits and challenges associated with the various policy
ptions, using cases studies of countries with experience in the
se of particular measures and, where possible, cross-country
vidence.9

.1. Monetary policy

Can monetary policy tightening stop or contain a real estate
oom? Arguably, an increase in the policy rate makes borrowing

ore expensive and reduces the demand for loans. In addition,

igher interest payments lower the affordability index (defined
s the ratio of median household income to income necessary to

8 Microprudential regulation obviously is an important part of the equation as
ell but is beyond the scope of the paper, where we  pay more attention to systemic

mplications of real estate boom–busts and linkages to the real economy rather than
he  soundness of individual financial institutions.

9 A growing literature uses dynamic stochastic general equilibrium (DSGE) mod-
ls  to study the role of credit market frictions and the effectiveness of various policy
ools in dealing with rapid credit and property price movements. See, among others,
MF, 2009; Cúrdia and Woodford, 2010; Iacoviello and Neri, 2010; Angelini et al.,
010; Christiano et al., 2010; Quint and Rabanal, 2013; Gelain et al., 2012; Kannan
t  al., 2012. While offering valuable insights, many of these models have caveats
no  room for “bubbles” – i.e., house prices fluctuations reflect changes in fundamen-
als rather than potential deviation from fundamentals, exogenous banking sector

arkups that are independent of bank balance sheets, etc.). These caveats may  limit
he  ability to derive practical policy conclusions. In contrast, our focus in this paper
s  exactly on these practicality issues.
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ualify for a mortgage loan under terms and conditions typical in
ach jurisdiction), increase capitalization rates (defined as the ratio
f net operating income to the price of a commercial property),
nd reduce the number of borrowers that can qualify for a loan
f given size. Moreover, indirectly, to the extent that monetary
ightening reduces leverage in the financial sector, it may  reduce
he financial consequences of a bust even if it does not stop the
oom (Adrian and Shin, 2009; De Nicolo et al., 2010).

Yet, monetary policy is a blunt instrument for this task. First,
t affects the entire economy and is likely to entail substantial
osts if the boom is limited to the real estate market. Put dif-
erently, a reduction in the risk of a real estate boom–bust cycle

ay  come to the cost of a larger output gap and the associated
igher unemployment rate (and possibly an inflation rate below
he desired target range). Obviously, these concerns are minimized
hen the boom occurs in the context (or as a consequence) of gen-

ral macroeconomic overheating.10 In that context, the distortions
ssociated with monetary tightening would be minimized. Indeed,

hen financial constraints are present and real estate represent an

mportant vehicle for collateral, a policy rule reacting to real estate
rice movements (in addition to inflation and the output gap) can

10 In fact, Christiano et al. (2010) find that when anticipated total factor produc-
ivity shocks hit the economy, asset prices and credit increase, but CPI inflation
eclines. In their model, despite the fall in CPI inflation, optimal monetary policy
alls  for an increase of nominal interest rates, because future productivity improve-
ents raise the natural or neutral interest rate.
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ctually improve over a traditional Taylor rule by reducing wel-
are loss (see, for instance, Kannan et al., 2012). Yet, even then
ime inconsistency, especially when coupled with political busi-
ess cycles, may  pose practical difficulty in using monetary policy
o stop a real estate boom.

A second concern is that, during booms, the expected return
n assets (in this case, real estate) can be much higher than what
an be affected by a marginal change in the policy rate. Consider
ouse prices as the sum of two components: fundamentals-driven
nd bubble. The fundamentals-driven component would be, more
r less mechanically, affected by monetary policy. But the bubble
omponent tends to have a life of its own with less responsive-
ess to policy rates as inefficiencies in real estate markets allow
ositively serially correlated returns (see, for instance, Case and
hiller, 1989), making speculation more attractive and bubbles
arder to break once they have started.11 For example, in the U.S.,
enial rates (calculated as the proportion of loans originated to
pplications received) in the market for prime mortgages appear
ighly related to changes in the Federal Funds rate, with banks
ecoming more choosy when the rate increases. In contrast, denial
ates for subprime loans (typically more linked to speculative pur-
hases) do not seem to move systematically with monetary policy
Fig. 4).12

.1.1. Empirical analysis
Empirical analysis on a sample of 19 advanced countries sup-

orts these concerns, leading to the bottom line that monetary

olicy could in principle stop a boom, but at a very high cost.

At first glance, there is little evidence across countries in the
ample (comprising Australia, Belgium, Canada, Denmark, Finland,
rance, Germany, Ireland, Italy, Japan, Korea, Netherlands, New

11 See Allen and Carletti (2010) for more on the role of speculation in real estate
ubbles, as well as on the role monetary policy in real estate markets.
12 Policy rate changes are likely to affect loan values through demand as well as
upply channels. The association between denial rates and interest rates noted here
s  suggestive of a supply effect.
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ealand, Norway, Spain, Sweden, Switzerland, U.K., and U.S.) that
he pre-crisis monetary stance had much to do with the real estate
oom. Inflationary pressures were broadly contained throughout
he period and changes in house prices do not appear correlated
ith real interest rates or other measures of monetary conditions.

his is in line with evidence reported elsewhere that finds little
orrelation between the extent of the recent house price boom and
stimated Taylor residuals (IMF, 2009).

An explanation for this lack of a relationship may be in the
apid decline in import prices driven by the integration of low-cost
merging market economies—notably China—into global produc-
ion chains, acting as a favorable supply shock that may  have offset
elatively high inflation in nontradable sectors. Such deflation-
ry effects may  have been stronger in countries whose nominal
xchange rate relative to the yuan did not fully adjust over time. IMF
2006) finds that globalization reduced CPI inflation by more than

 percentage point in some advanced economies after the 2001
ecession. Assuming that monetary policy followed a classical Tay-
or rule based on the CPI, this would have tended to reduce policy
nterest rates by up to 200 basis points.13 This point is particularly
ritical because well-founded models for analyzing monetary pol-
cy in open economies (e.g., Galí and Monacelli, 2005; Benigno and
enigno, 2006) emphasize that optimal policy responds primarily
o inflation in the price of domestically produced goods, not to CPI
nflation.

Going along this explanation, we plot nominal house price
rowth in the 10 years to the end of 2008 against the change in the
elative price level of imports over the same time period to find an

xtremely robust negative relationship across countries (Fig. 5, top
anel), particularly once we  condition on the asymmetric impact
f ECB monetary policy in the core and periphery of the eurozone.

13 In estimating the Taylor residuals as the difference between the actual
olicy interest rate and that suggested by the rule expressed as interest
ate  = 1 + 1.5 × inflation + 0.5 × output gap, we maintain the following assumptions:
n  equilibrium real interest rate of 200 basis points, an inflation target of 2 percent,
nd a zero output gap (calculated using the Hodrick–Prescott filter) in equilibrium.
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Fig. 5. House price boom, relative import prices, and taylor residuals. Notes: The relative price level of imports is measured as the ratio of the implicit price deflator for
imports of goods and services to the GDP deflator, taken from the IMF’s WEO  database. The top left chart plots the simple bivariate relationship; the top right chart shows
the  partial relationship, controlling for the asymmetric impact of ECB monetary policy inside the eurozone, which appears to have been a key factor in driving the divergent
house  price dynamics within this region. The ECB sets a single monetary policy for the entire eurozone, but since economic conditions vary significantly across the currency
area,  this policy is too tight in some countries and too loose in others, relative to policy set optimally for each country. For instance, domestic demand growth was extremely
weak  at the core (Germany), but very robust in some countries in the periphery (e.g., Ireland and Spain), and policy was thus too tight for the former and too loose for the
latter.  As a crude way of capturing this asymmetry, the regression underlying the top right chart includes, in addition to the relative price term, a dummy variable that
takes  the value of −1 for Germany, 1 for eurozone countries other than Germany (including Denmark as its currency is tightly pegged to the euro), and 0 for non-eurozone
countries. This variable is a statistically and economically significant determinant of the magnitude of house price appreciation; together the two variables account for more
than  three quarters of the total cross-sectional variation in the extent of the housing boom across our set of 19 advanced economies. The Taylor residual shown in the bottom
charts  is based on 5-year averages covering quarterly data for 22 countries since the start of the 1990s. The bottom left chart uses CPI inflation to construct the Taylor residual;
the  bottom right chart uses the GDP deflator. In each case observations for the last two periods, covering the period after 2000 that generally coincides with the peak of the
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ousing  boom, are shown in gray; earlier observations are shown in black.

fter controlling for this issue by computing the Taylor residuals
ased on domestic inflation rather than overall CPI inflation, the
elationship between the monetary policy stance and house prices
s robust and statistically significant (Fig. 5, bottom panel).14

But the slope of this relationship between the monetary policy

tance and house prices suggests that economic significance may
e weak and it could be rather costly to use monetary policy to stop

 boom: the policymakers would have to “lean against the wind”

14 In particular, using median regressions, to minimize the problems associated
ith outliers, of house price growth on each of the two Taylor residuals, including

n  each case time fixed effects to control for global factors driving the real estate
ycle, we find that the relationship for the GDP-deflator-based Taylor residual is
tatistically significant while the apparent negative relationship for the CPI-based
esidual is not.
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ramatically to have a meaningful impact on real estate prices, with
arge effects on output and inflation. This intuition is also confirmed
y a more formal analysis of the relationship between monetary
olicy conditions and house price changes based on a panel vector
utoregression (see Crowe et al., 2011, for details). This exercise
uggests that, at a 5-year horizon, a 100-basis-point hike in the
olicy rate would reduce house price appreciation by 1 percent-
ge point. But it would also instigate a decline in GDP growth of
.3 percentage points. To put things in context, between 2001 and
006, real house prices rose 48 percent in a global sample of 55
ountries. A 500-basis-points tightening would have cut the boom

y roughly 5 percentage points to 43 percent (still well above the
istorical average of 27 percent increase in house prices over a 5-
ear period). And it would have reduced real GDP growth by 1.5
ercentage points over this 5-year period.
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Consistent with these estimates, the experiences of Australia
nd Sweden suggest that marginal changes in the policy rate are
nlikely to tame a real estate boom. They were among the few
ountries that used monetary policy to lean against the wind dur-
ng the global real estate boom. Australia increased the policy rate
y 300 basis points between April 2002 and August 2008 while
weden had a 325-basis-point hike between December 2005 and
eptember 2008.15 This tightening notwithstanding, house prices
n both countries increased substantially, gaining 80 percent in real
erms between 2000 and 2007.

The tighter monetary policy stance, however, may  have helped
ontain the build-up of risk during the boom. Both Australia
nd Sweden experienced relatively mild declines in house prices
nd avoided major financial disruptions during the recent crisis.
lso, three important factors may  lead to the underestimation
f the effectiveness of monetary policy in containing real estate
ooms. First, our back-of-the-envelope calculation using a panel
ector autoregression may  be underestimating the effectiveness
f interest rate large hikes because of potential non-linearities
this problem applies also to the estimates of its effects on output,

aking it unclear in which direction it would bias the cost-benefit
nalysis). Second, the model is likely to be misspecified since it
mposes common slope parameters and omits potentially impor-
ant variables, perhaps most importantly, a measure of lending
tandards that could affect credit availability and property prices.
hird, there could be an endogeneity bias. Should central banks
ighten the policy rate in reaction to house appreciation, on aver-
ge, higher rates would coincide with faster house price growth.
ut differently, positive deviations from conditions consistent with

 Taylor rule would stem from the booms themselves. In turn, this
ould tend to reduce the size and significance of the regression

oefficients, i.e., it would bias the results against monetary policy
ffectiveness.

.2. Fiscal tools

Most tax systems involve favorable treatment of debt-financed
ome ownership.16 In theory, for households to be indifferent
etween renting and owning, rent should equal the user cost of
wning (Poterba, 1984). Complicating this equation, aside from
ent controls, is the fact that tax treatment of owner-occupied
ousing may  significantly alter the latter. Under neutral treat-

ent, imputed rents and capital gains would be fully taxed and
ortgage interest payments would be fully deductible. In real-

ty, however, imputed rents and capital gains are seldom taxed

15 The Reserve Bank of Australia, on its media release dated May 8, 2002,
tated that “The strong rises in house prices [. . .] have also been associated
ith  a rapid expansion in household debt, a process that carries longer-term

isks [. . .]  To persist with a strongly expansionary policy setting [. . .] could fuel
ther imbalances such as the current overheating in the housing market [. . .]”
n  communicating its decision to raise the cash rate target (the full statement is
vailable at http://www.rba.gov.au/media-releases/2002/mr-02-10.html). Sveriges
iksbank, on its press release dated January 20, 2006, said “As before, there is
lso reason to observe that household indebtedness and house prices are contin-
ing  to rise rapidly. Against this background, the Executive Board decided to raise
he  repo rate by 0.25 percentage points [. . .]” (the full statement is available at
ttp://www.riksbank.com/templates/Page.aspx?id=20017). See also Bloxham et al.
2010) and Giavazzi and Mishkin (2006) for more on Australian and Swedish mon-
tary policies, respectively.
16 See, for instance, Cremer and Gahvari (1998) and Bourassa and Grigsby (2000)
or more on the economic reasons that shape tax treatment of owner-occupied
ousing. It is important to note that tax treatment of real estate varies considerably
cross countries, as do institutional characteristics of mortgage and real estate mar-
ets, but a general tendency to adopt frameworks that encourage home ownership
xists, with government support ranging from direct provision of mortgage credit
o  advantages in the tax code (IMF, 2011).
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e.g., two out of three OECD countries treat these as tax-exempt;
lso see IMF, 2011). Transaction, capital gains, and property taxes,
ll indirect ways of taxing imputed rents, partially offset the bias
oward ownership created by this treatment but mortgage inter-
st tax relief is often large enough to undo this partial offset.17

oreover, mortgage interest tax relief (available, subject to certain
imits, in about three out of five OECD countries; also see IMF, 2011)
ncourages levered property purchases.

Can tax treatment of home ownership and housing-related debt
e adjusted in a cyclical manner to curb house price increases?
ypothetically, in a tax system where imputed rents and capital
ains are exempt while mortgage interest and property taxes are
eductible, increasing property taxes or trimming down mortgage

nterest tax relief could reduce house prices, especially for higher-
ncome households that are subject to higher marginal income tax
ates. Formally,

 = UC = P[(1 − �m)(i + �p) +  ̌ + m + d − �]

here R is the rent, UC is the user cost, P is the house price, �m is the
arginal tax rate, i is the nominal mortgage interest rate, �p is the

roperty tax rate on owner-occupied houses, and � is the expected
apital gains. ˇ, d, and m measure the recurring holding costs con-
isting of the risk premium on residential property, depreciation,
nd maintenance, respectively. Hence, fiscal measures, by chang-
ng �p and the treatment of i, would alter the wedge between the
ost of owner-occupied housing and renting.

Property taxes, arguably, are better suited for cyclical imple-
entation since it is administratively easier to reset tax rates than

o abolish/re-establish or change mortgage interest deductibility
ules and they can be tailored better to local real estate market
ynamics. A better tool yet may  be cyclical transaction taxes (of
hich capital gains taxes and registration fees are two  compo-
ents) that could, in theory, automatically dampen the boom phase
f the real estate cycle as well as discourage speculative activity. In
hat follows, we  present some evidence on the level of transaction

nd property prices, and house price growth. Up to our knowledge,
here are no examples of jurisdictions that use explicitly and pur-
osefully countercyclical taxes (i.e., ex ante conditional tax rates)
lthough some countries have used ad hoc changes in response to
ousing market distress (e.g., U.K.) as well as froth (e.g., Singapore).

.2.1. Empirical evidence on transaction taxes
The level of transaction taxes does not appear to have a clear

elationship with house price dynamics. In theory, one would
xpect higher transaction taxes to “thin” the market but, at the
ame time, to reduce the probability of bubbles by limiting spec-
lative activity. Empirically, the relationship remains ambiguous.
n the one hand, Belgium, with its high transaction taxes of up

o 16.5 percent, has had very modest house price movements with
uarterly appreciation not exceeding 2 percent during upturns and
epreciation not falling below −2 percent during downturns since
he 1970s. On the other hand, Japan also with substantial transac-
ion taxes, experienced one of the most notable real-estate bubbles

o date (for more on the Japanese real estate bubble and land tax-
tion, see IMF, 2001).

Transaction taxes/subsidies that change with real estate condi-
ions may be, in theory, more promising.18 On the bust side, the

17 Note that the extent of this partial offset will depend on various factors such as
eductibility of capital gains and the extent of pass-through from property taxes to
ents.
18 See Allen and Carletti (2010) for a theoretical framework in which transaction
axes that are higher the greater the rate of real estate price appreciation can limit
peculative motivations.

http://www.rba.gov.au/media-releases/2002/mr-02-10.html
http://www.riksbank.com/templates/Page.aspx?id=20017
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se of time-limited tax credits linked to house purchases in the
.S. and the suspension of stamp duty in the U.K. helped stabilize

he housing market. And, especially in the U.S., the stabilization
n prices and revival of activity disappeared with the expiration of
he tax breaks (IMF, 2010). On the boom side, China and Hong Kong
AR have recently introduced higher stamp duties to dampen real
state prices and discourage speculation. Their experience, how-
ver, indicates that transaction volume responds more than prices
o (suggesting that the associated collateral costs are high) and the

mpact of the introduction of the tax may  be transient.

.2.2. Empirical evidence on property taxes
To address the question of how property taxes affect price

ynamics we use data from the U.S. covering 243 metropolitan
reas since teasing out significant causal relationships from a small
ross-country sample is confounded by a number of challenges.
irst, results can be sensitive to which countries are included in
he sample, and standard econometric problems of endogeneity
nd omitted variable bias are pronounced. Second, differences in
ational house price definitions and methodologies create addi-
ional noise. Focusing instead on one country has a number of
dvantages: many of the housing market determinants that vary
cross countries (such as monetary policy, central government fis-
al policy, and the treatment of mortgage loans in the banking
ystem) are relatively constant across geographical areas within

 country. Data comparability issues are minimized as the house
rice measurement is standardized across areas. At the same time,
here is substantial variation in property tax rates, which are set at
he local government level.

We  follow an instrumental variables strategy where the local
roperty tax rate is modeled as a function of the physical prop-
rties of the region (e.g., average commuting time). According to
he results presented in Table 3, a one standard deviation ($5 per
1000 of assessed value) increase in property tax rates is found to
e associated with a 0.9 percentage point decline in average annual
rice growth (compared to annual growth of around 5.6 percent
er year). Moving from the minimum tax rate in the sample (some
2.60 per $1000) to the maximum ($26) is estimated to cut aver-
ge price growth by 4.3 percentage points per year. The impact
n price volatility around the trend growth rate is similar: a one
tandard deviation increase in tax rates leads to a reduction in the
tandard deviation of house price growth of around 0.8 percentage
oints, around one quarter of the average level of volatility in the
ample.

This evidence suggests that higher rates of property taxation can
elp limit housing booms as well as short-run volatility around
n upward trend in prices. One interpretation is that property
axes, indirectly taxing imputed rent, may  mitigate the effect of
ther tax treatments favoring homeownership and perhaps reduce
peculative activity in housing markets. Of course, caveats apply
n deriving implications from this evidence in the international
ontext. The results may  be specific to the U.S. housing market,
hose characteristics differ markedly from those in many other

dvanced economies, let alone emerging markets. Moreover, prop-
rty tax rates clearly did not cause (or prevent) the emergence
f a national housing boom in the U.S., although they may have
imited its impact on some areas, and the impact at the national
evel of a hypothetical national property tax might be very differ-
nt from the localized impact of local taxes. Finally, endogeneity
f tax rates remains an important issue: municipalities often face
ressure to reduce tax rates when markets are booming and tax

evenues are high, challenging the ability of policymakers to use
roperty taxes as a countercyclical tool. On a related note, while
hey may  have an impact on prices, neither transaction nor prop-
rty taxes get directly to credit and leverage, that is, the true

3
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ource of vulnerability linking real estate boom–bust to financial
nstability.

.2.3. Empirical evidence on mortgage interest tax deductibility
Tax reforms that reduce the value of mortgage interest relief can

ead to lower loan-to-value ratios, pointing to the role of tax incen-
ives favoring debt-financed homeownership (see Hendershott
t al., 2003, for the U.K. and Dunsky and Follain, 2000, for the U.S.).
ax reforms advocating removal or reduction of this tax shelter are
stimated to cause around 10 percent immediate decline in house
rices (see Agell et al., 1995, for Sweden and Capozza et al., 1996,
or the U.S.). Yet, all of these are one-off changes, hinting at the
ifficulties in using mortgage interest tax deductibility rules in a
yclical way.

Overall, evidence on the relationship between the tax treatment
f residential property and real estate cycles is inconclusive. At the
tructural level, tax treatment of housing does not appear to be
elated to the cross-country variation in the amplitude of housing
ycles: during the most recent global house price boom, real house
rices increased significantly in some countries with tax systems
hat are highly favorable to housing (such as Sweden) as well as
n countries with relatively unfavorable tax rules (such as France).
imilarly, appreciation was muted in countries with both favorable
ystems (e.g., Portugal) and unfavorable (e.g., Japan). Looking at
ther housing market indicators, the tax treatment of housing
s not significantly related to the ratio of mortgage debt to GDP,

hile levels of homeownership (the main excuse for favorable tax
reatment of housing) are, if anything, negatively related to the
egree to which the tax system is favorable to owning one’s own
ome (although the relationship is, again, not statistically signif-

cant). Other research has painted a similarly ambiguous picture.
or instance, in the eurozone, more favorable tax treatment of
ousing may  be associated with greater house price volatility (van
en Noord, 2005). However, in a broader sample of economies,
axation was  not the main driver of house price developments
uring the recent global housing boom (Keen et al., 2010).

Summarizing, even if fiscal tools can, in a one-off setting,
ampen volatile house price dynamics and the build-up of vulner-
bilities associated with debt-financed homeownership, scope for
he use of such tools in a cyclical setting is likely to be limited given
he political economy angle of fiscal policy perceived to be inter-
entionist. In addition, the institutional setup in most countries
eparates tax policy from monetary and financial regulation poli-
ies, making it extremely hard to implement changes in tax policies
s part of a cyclical response with financial stability as the main
bjective. Moreover, local governments may  use lower property
r transaction tax rates to attract residents during good times if
he burden in the case of a bust is shared with other jurisdic-
ions. The ability of cyclical transaction taxes to contain exuberant
ehavior in real estate markets may  be further compromised if
omebuyers do not respond to these taxes fully, because they
onsider them to be an acceptable cost for an investment with
igh returns and consumption value. Also, during a boom phase,
he incentives to “ride the bubble” may  increase efforts to circum-
ent the measure by misreporting property values or folding the
ax into the overall mortgage amount. Finally, as with most tax

easures, the distortions created by a cyclical transaction tax may
urt the price discovery process, which tends to be rather slow in
eal estate markets already, and also the mobility of households
ith potential implications for the labor market.
.3. Macroprudential regulation

At least in theory, macroprudential measures such as higher
apital requirements or limits on various aspects of mortgage credit
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Table 3
Association between property tax rates and house prices.

House prices and local property tax rates in 243 U.S. metropolitan statistical areas between 1998 and 2007

Dependent variable Price growth Price volatility

I II III IV V VI
Estimation method OLS OLS 2SLS OLS OLS 2SLS

Property tax rate −0.048** −0.052*** −0.183*** −0.075*** −0.041*** −0.157***

[0.022] [0.015] [0.043] [0.024] [0.014] [0.050]
Housing  supply elasticity −0.202** −0.212*** −0.025 −0.068

[0.083] [0.079] [0.026] [0.069]
Population growth 0.467*** 0.292*** 0.122 −0.025

[0.083] [0.108] [0.106] [0.124]
Per  capita income growth 1.123*** 0.954*** −0.416*** −0.432***

[0.136] [0.158] [0.143] [0.153]
SD  (population growth) 0.431*** 0.283

[0.163] [0.191]
SD  (per capita income growth) −0.113* −0.138**

[0.061] [0.063]
Longitude 0.779*** 0.669*** 0.143 0.076

[0.105] [0.114] [0.110] [0.118]
Longitude2 0.004*** 0.003*** 0.001 0.0004

[0.001] [0.001] [0.001] [0.001]
Share  of foreign-born 6.834*** 10.191*** 6.381*** 10.071***

[1.996] [2.159] [1.773] [2.383]
Share  of unmarried households 44.756*** 66.911*** 20.293** 43.900***

[9.353] [12.108] [8.419] [14.830]
Price  growth 0.787*** 0.715***

[0.077] [0.079]
Constant 6.024*** 35.879*** 32.391*** 4.135*** 5.686 3.782

[0.296] [4.962] [5.442] [0.342] [5.136] [5.475]

Observations 307 243 243 307 243 243
R-squared 0.01 0.72 0.66 0.02 0.83 0.80
Identification test stat Chi2[1] 0.48 0.82
P-value  0.49 0.37
Underidentification test stat Chi2[2] 33.54 22.49
P-value  0.00 0.00
Weak  identification stat 34.65 13.82
Crit.  value [10 percent maximal IV size] 19.93 19.93
Crit.  value [15 percent maximal IV size] 11.59 11.59
Anderson–Rubin Wald test F[2, 233]/F[2, 230] 11.69 7.027
P-value  0.00 0.00

Notes: The regressions analyze price developments in the U.S. at the Metropolitan Statistical Area (MSA) level in a variation of spatial hedonic house price model similar to the
ones  discussed in Case et al. (2004). MSAs are agglomerations of counties, typically centered on a large urban conurbation. Counties are included in a particular MSA  (or, in
the  majority of cases, in no MSA) based on factors such as commuting patterns. This means that an MSA typically corresponds to a unified local housing market. Price growth
and  volatility are measured by the mean and standard deviation, respectively, of change in log annual average price index. In the 2SLS estimation, the excluded instruments
are  latitude and commuting time (column III) and latitude and the Wharton Residential Land Use Regulatory Index (column VI). House price data come from FHFA (formerly
OFHEO), information on property tax rates is provided by NHBA. Other data sources include U.S. Census Bureau and BEA. Robust standard errors are in brackets.

* Significant at the 10 percent level.
** Significant at the 5 percent level.
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*** Significance at the 1 percent level.

ould be designed to target narrow objectives (for instance, house-
old or bank leverage) and tackle the risks associated with real
state booms more directly and at a lower cost than with mone-
ary or fiscal policy. These measures can be particularly helpful in
ountries with fixed exchange rate regimes or in currency unions
or with concerns about exchange rate volatility) for which using

onetary policy is not an option (or a costly one).19

Against the benefit of a lower cost, these measures are likely
o present two critical shortcomings. First, they may  be easier to
ircumvent as they target a specific type of contracts or group of

gents. When this happens, these measures can be counterproduc-
ive, as they may  lead to liability structures that are more difficult
o resolve/renegotiate in busts. Second, they may  be more

19 Quint and Rabanal (2013) find that macroprudential policies can help substitute
or the lack of national monetary policies in a two-country DSGE model of the euro
rea.
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ifficult to implement from a political economy standpoint. Over
ime, monetary policy decisions have come to be accepted as a
ecessary evil thanks to central banks increasingly achieving cred-

bility and independence. Using measures that were previously
onfined to the realm of micro-prudential supervision to achieve
ystemic results would likely be considered as an unnecessary
ntrusion into the functioning of markets. The more direct impact of
hese measures would also complicate implementation as winners
nd losers would be more evident than in the case of macro policies.
ne way  around this political economy issue might be to ensure

hat the permanent settings of the prudential regime are suffi-
iently tight, rather than seeking to manipulate them over the cycle.

We focus our analysis on three specific sets of measures. First,
apital requirements or risk weights that change with the real

state cycle. Second, dynamic provisioning, that is, the practice
o increase banks’ loan loss provisions during the upswing phase
f the cycle. And third, the cyclical tightening/easing of eligibil-
ty criteria for real estate loans through loan-to-value (LTV) and/or



312 C. Crowe et al. / Journal of Financia

Ta
b

le

 

4
Su

rv
ey

-b
as

ed

 

as
se

ss
m

en
t  

of

 

p
ol

ic
y 

fr
am

ew
or

ks

 

as

 

of

 

Se
p

te
m

be
r 

20
10

.

M
on

et
ar

y  

p
ol

ic
y  

fr
am

ew
or

k
Ta

x  

sy
st

em
R

eg
u

la
to

ry

 

st
ru

ct
u

re

C
re

d
it

gr
ow

th
ex

p
li

ci
tl

y
co

n
si

d
er

ed
?

(p
er

ce
n

t)

Pr
op

er
ty

p
ri

ce
s

ex
p

li
ci

tl
y

co
n

si
d

er
ed

?
(p

er
ce

n
t)

Tr
an

sa
ct

io
n

s
ta

x?
(p

er
ce

n
t)

M
or

tg
ag

e
in

te
re

st
d

ed
u

ct
ib

il
it

y?
(p

er
ce

n
t)

R
es

tr
ic

ti
on

s 

on

 

. .

 

. 

R
ea

l-
es

ta
te

-
sp

ec
ifi

c 

lo
an

lo
ss

p
ro

vi
si

on
in

g?
(p

er
ce

n
t)

R
ea

l-
es

ta
te

-
sp

ec
ifi

c 

ri
sk

w
ei

gh
ts

?
(p

er
ce

n
t)

Fu
ll

 

re
co

u
rs

e
on m

or
tg

ag
es

?
(p

er
ce

n
t)

W
h

ic
h

fi
n

an
ci

al
in

st
it

u
ti

on
s

ca
n

 

ex
te

n
d

m
or

tg
ag

e
lo

an
s?

(p
er

ce
n

t)

Ty
p

e 

of
m

or
tg

ag
es

?
(p

er
ce

n
t)

Lo
an

-t
o-

va
lu

e 

ra
ti

o?
(p

er
ce

n
t)

D
eb

t-
to

-
in

co
m

e
ra

ti
o?

(p
er

ce
n

t)

M
or

tg
ag

e
cr

ed
it

 

gr
ow

th
ra

te
?

(p
er

ce
n

t)

N
o  

78

 

64

 

6  

39

 

50

 

81

 

53

 

50

 

94

 

61

 

56

 

25

Y
es

 

22

 

36

 

94

 

61

 

50

 

19

 

47

 

50

 

6 

39

 

44

 

75
D

ir
ec

tl
y  

(n
ot

th
ro

u
gh

, e
.g

.,  

th
e

re
n

t  

co
m

p
on

en
t

of

 

C
PI

)

14

 

8

Su
bj

ec
t  

to
re

st
ri

ct
io

n
s

64

 

44

C
yc

li
ca

ll
y  

ba
se

d
11

 

11

N
ot

es
:  B

as
ed

 

on

 

a 

su
rv

ey

 

co
n

d
u

ct
ed

 

by

 

th
e 

IM
F 

of

 

ce
n

tr
al

 

ba
n

ke
rs

 

an
d

 

ba
n

k 

re
gu

la
to

rs
. I

n
fo

rm
at

io
n

 

fo
r 

a 

to
ta

l o
f 3

6 

co
u

n
tr

ie
s 

w
as

 

ga
th

er
ed

 

th
ro

u
gh

 

th
is

 

su
rv

ey
. T

h
e 

n
u

m
be

rs

 

co
rr

es
p

on
d

 

to

 

th
e 

p
ro

p
or

ti
on

 

of

 

re
sp

on
d

en
ts

 

gi
vi

n
g

a  

p
ar

ti
cu

la
r  

an
sw

er
.

d
o
o
t
b
a
o
t

m
t
a
a
i
n
i
t
r
r
l
g
b
c
e
i
1
a
i
o
s
a
h
i
d

c
K
a
l
p
a
c
2
p
s
t
d
(
s
a

s
t

m

s
p
r
i
d

d
r

l Stability 9 (2013) 300– 319

ebt-to-income (DTI) ratios.20 Unlike monetary and fiscal policy
ptions that mostly aim at preventing or pricking bubbles, some
f these macroprudential tools may  be able to achieve both objec-
ives: (i) reducing the likelihood and/or magnitude of a real estate
oom (for instance, by imposing measures to limit household lever-
ge), and (ii) strengthening the financial system against the effects
f a real estate bust (for example, by urging banks to save in good
imes for rainy days).

An important caveat is in order before we start our analysis. A
ajor limitation in assessing the effectiveness of macroprudential

ools stems from the fact that macroprudential policy frameworks
re still in their infancy, and only a handful of countries have
ctively used them.21 For example, out of 36 countries for which
nformation is available, as of September 2010, 81 percent reported
ot having any restrictions on the type of mortgage loans (e.g.,

nterest-only or negative amortization loans, which are more likely
o be used by speculators) financial institutions can extend to bor-
owers (Table 4). While limits on loan-to-value and debt-to-income
atios are reported to exist in roughly half of the countries, a closer
ook reveals that these are often applicable only to a subset of mort-
ages (e.g., those insured by the government) or are recommended
est practice guidelines rather than strictly enforced rules. Only 3
ountries have reported actively using such limits to respond to real
state market developments. On the tools that are more “defensive”
n nature than “preventative”, a similar picture emerges: a mere
1 percent of the countries in the survey have applied cyclically
djusted real-estate-specific risk weights with 14 percent requir-
ng institutions to provide countercyclical loan loss provisioning
n real estate loans (sometimes through a rules-based framework,
ometimes at the discretion of the supervisory authority).22 In
ddition to the lack of a track record, the fact that these measures
ave been typically used in combination with macroeconomic pol-

cy tools complicates further the challenge to attribute observed
evelopments to a specific policy measure.

Yet, much can be learned from case studies. Following the Asian
risis, some countries in the region (particularly, Hong Kong SAR,
orea, Malaysia, and Singapore) have taken a more heavy-handed
pproach to deal with risks posed by real estate booms. Spain, fol-
owing a period of significant credit growth, put in place a dynamic
rovisioning framework as early as July 2000. Countries in Central
nd Eastern Europe have experimented with various measures to
ontrol the rapid growth in bank credit to the private sector in the
000s. Table 5 presents some stylized facts on the effects of various
olicy responses to real estate (and credit) booms.23 On the whole,
uccess stories appear to be few, perhaps to some extent reflecting
he learning curve in expanding the policy toolkit, improving the
esign of specific tools, and sorting out implementation challenges
Fig. 6). The cases that appear to have the most success (that is,

lowing down the boom and avoiding systemic crisis in the bust)
lmost always have involved some macroprudential measures.

20 Other measures not discussed here include cyclical ceilings on portfolio expo-
ure  to real estate, speed limits on real estate lending, and restrictions on certain
ype of loans. These tools have been used even more sparingly.
21 Note that, of course, some of these tools have been used before, but mostly with
icroprudential objectives.

22 Reflecting the commonly accepted ‘benign neglect’ approach prior to the cri-
is, not only the macroprudential policy frameworks but also the macroeconomic
olicy frameworks do not currently incorporate mechanisms to directly respond to
eal estate market developments. The proportion of countries that report explic-
tly considering mortgage credit growth or property price appreciation in policy
ecisions is less than 15 percent.
23 For more details on particular country cases, some of which are used in the
iscussion that follows on the efficacy of different tools, we  refer the interested
eader to Table 3 in Crowe et al. (2011).
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Table 5
Stylized facts on policy responses to real estate booms: stocktaking.

Measure To address . . . Used in . . . Impact?

Macroeconomic
Monetary tightening Rapid credit growth and/or real

estate boom
Croatia, Iceland, Latvia, Ukraine;
Australia, Israel, Korea, Sweden

Not always effective, capital flows and
currency switching risk are major
limitations

Maintaining a flexible and consistent
FX policy

Rapid credit growth Poland, Romania FX-denominated credit growth slowed
down in Poland but not in Romania

Fiscal  tightening or removal of
incentives for debt financing (e.g.,
mortgage interest tax relief)

Rapid credit growth and/or real
estate boom

Estonia, Netherlands, Poland, United
Kingdom; Lithuania, Spain

Limited effect on house prices, slightly
more on household leverage

Additional/higher transaction taxes
to limit speculative activity

Real estate boom China, Hong Kong SAR, Singapore Some effect on transaction activity, but
not long lasting

Macro-prudential
Higher/differentiated capital
requirements or risk weights by loan
type

Rapid credit growth and/or real
estate boom

Bulgaria, Croatia, India, Poland, Norway Not always effective, some side-effects
of shifting the risk elsewhere in the
system

Tighter/differentiated loan
classification and provisioning
requirements

Rapid credit growth and/or real
estate boom

Bulgaria, Croatia, Greece, Israel,
Ukraine

Limited effect

Dynamic provisioning Resilience to cyclical
downturn/bust

China, Colombia, India, Spain, Uruguay So far so good, difficulty in calibrating
the extent of losses based on historical
data

Tightening eligibility requirements,
e.g., limits on loan-to-value ratios

Real estate boom China, Hong Kong SAR, Korea,
Malaysia, Singapore; Sweden

Short-lived effect on prices and
mortgage activity

Notes: The table gives a snapshot, it is not meant to be a comprehensive and detailed list of cases where authorities took one or more of the measures listed to address
credit/real estate developments. Bolivia and Peru have also put in place a dynamic provisioning framework and Romania had employed a battery of policy measures to
address  rapid credit growth; yet these countries are not included in the table due to lack of house price data. Dynamic provisioning in China and India is discretionary rather
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.3.1. Higher capital requirements/risk weights

.3.1.1. Background. Capital regulation has a procyclical effect on
he supply of credit. During upswings, better fundamentals reduce
he riskiness of a given loan portfolio, improving a bank’s capi-
al adequacy ratio and its ability to expand its asset holdings. In

 downturn, the opposite happens, possibly leading to deleverag-
ng through fire sales. The broadly discussed proposal of procyclical
apital requirements could help reduce this bias.24 Further, by forc-
ng banks to hold more capital in good times, it would help build
uffers for future losses (see Gordy and Howells, 2006, and refer-
nces therein).

In the context of real estate, the procyclical element of capi-
al regulation is largely absent. In most countries, existing rules
o not take collateral values into consideration or reflect the
eterogeneity among loans backed by real estate, other than
he commercial-residential distinction. Under Basel II’s standard
pproach, risk weights for property loans are fixed (50 percent for
esidential mortgages and 100 percent for commercial property
oans).25 As a result, mortgage loans with predictably differ-
nt default probabilities (for instance, because of different LTV
atios or their exposure to different aggregate shocks) are often

undled in the same risk category and no adjustment is made
hrough time to account for the real estate cycle.26 In this con-
ext, capital requirements or risk weights linked to real estate

24 The discussion focuses on the price-related measures of capital regulation but
xposure limits would have similar implications working as a quantity-based mea-
ure.
25 Risk weights are generally set higher for commercial real estate loans than res-
dential real estate loans, given the higher risk profile of commercial real estate due
o  more volatile price dynamics and the dependence of borrower’s ability to service
he  debt on rental income.
26 Fixed risk weights are applicable only under the standard approach of Basel II.
nder internal-rating-based approach, regulators (and banks) can split loans into

ub-categories based on several risk indicators and vary risk weights accordingly.
ndeed, a few countries have experimented with applying higher risk weights to
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rice dynamics could help limit the consequences of boom–bust
ycles. By forcing banks to hold more capital against real estate
oans during booms, these measures could build a buffer against
he losses associated with busts. And, by increasing the cost
f credit, they might reduce demand and contain real estate
rices themselves.27 Finally, weights could be fine-tuned to target
egional booms.

.3.1.2. Implementation challenges. A few caveats are in order.
irst, absent more risk-sensitive weights, an across-the-board
ncrease in risk weights (or capital requirements) carries the
anger of pushing lenders in the direction of riskier loans (this is
ssentially the risk-shifting effect identified by models in the spirit
f Stiglitz and Weiss, 1981). Thus, the introduction of procyclical
isk weights for real estate loans should be accompanied by the
mplementation of a finer cross-sectional risk classification as well.
econd, as with any other measure increasing the cost of bank
redit (when credit is in high demand), procyclical risk weights
ay  be circumvented through recourse to non-bank interme-

iaries and off-balance sheet activities. Third, these measures
ill lose effectiveness when actual bank capital ratios are well

n excess of regulatory minima (as often happens during booms).
ourth, while improving the resilience of the banking system to
usts, tighter requirements are unlikely to have a major effect
n credit availability and prices. Put differently, they are unlikely
o reduce vulnerabilities in the real (household) sector. Finally,
egulators may  be reluctant to allow banks to reduce risk weights

uring a bust (when borrowers become less creditworthy).

igh-LTV loans (see Crowe et al., 2011, for more information). The U.K. uses super-
isory slotting to allocate risk weights to commercial real estate loans.
27 Obviously, the increase in the cost of borrowing may  have a side effect: credit
ationing may  set in, reducing welfare gains associated with access to finance.
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Monetary poli cy 
Fiscal  tool s 

Macroprud ent ial re gulat ion 

Australia  

Bulgaria 

China  

Croatia 

Estonia 

China* 

Finland 

Greece 

Hong Kong SAR 

Hong Kong SAR* 

Hungary

Iceland 

India 

Ireland 

Israel* 

Korea 

Latvia 

Malaysia 

Malaysia*

Norway 

Polan d 

Portugal 

Singapore 

Spain 

Sweden 

Thailand 

Thailand*

Ukraine  

Fig. 6. Policy responses and effectiveness in dealing with real estate booms. Notes: The colors of country names indicate the effectiveness of policy response in terms of the
impact on real estate price and credit growth rates and the incidence of a systemic banking crisis. A score of 1 is assigned if the percent decline in a growth rate is in the
top  quintile of the cross-country distribution. A score of 0 (1) is assigned if the boom episode was followed by a (borderline) systemic crisis and a score of 2 is assigned if
there  were no crisis. Hence, the final score (i.e., the sum of all scores) range from 0 to 4, 4 being the best outcome with largest decline in the magnitude of the boom and
avoidance of a crisis. Red, orange, yellow, green, and dark green correspond to scores of 0, 1, 2, 3, and 4, respectively. * indicates that the episode is incomplete but there
has  been no crisis so far. For each country, the period during which the policies were implemented reflects the country experience detailed in Table 3 of Crowe et al. (2011).
China,  Hong Kong SAR, Malaysia, and Thailand have employed different combinations of policy tools during different episodes: China monetary and macroprudential tools
in  2005–2007 and all three sets of tools in 2009–2010; Hong Kong SAR macroprudential tools in 1991–1997 and macroprudential and fiscal tools in 2009–2010; Malaysia
monetary and macroprudential tools in 1994–1997 and macroprudential and fiscal tools in 2009–2010; Thailand macroprudential tools in 2003 and 2010. (For interpretation
of  the references to color in this figure legend, the reader is referred to the web  version of the article.)

Sources: IMF  country reports, Hilbers et al. (2007), Borio and Shim (2007), Laeven and Valencia (2010), authors’ calculations.
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.3.1.3. Evidence. The empirical evidence on the effectiveness of
hese measures is mixed. In an effort to contain the rapid growth
n bank credit to the private sector and the associated boom
n asset markets, several countries have raised capital require-

ents and/or risk weights on particular groups of real estate loans.
ome attempts (such as the cases of Bulgaria, Croatia, Estonia, and
kraine) have failed to stop booms and the associated post-bust
amage to the financial sector; others (such as the case of Poland)
ere at least a partial success (Table 5).28

Yet, it is not easy to say why measures taken in one country
ay  have been more effective than those taken elsewhere or how
uch other developments account for the observed changes. Fur-

hermore, even in countries where tighter capital requirements
ppeared to produce some results on controlling the growth of
articular groups of loans, real estate price appreciation and the
verall credit growth remained strong.

This evidence highlights the implementation challenges associ-

ted with these tools: with limited effect on overall credit growth
nd household leverage, lenders and borrowers may  find new,
ess regulated types of credit. At times, these may  go beyond

28 Evidence on exposure limits is more limited: only Malaysia tried decreasing the
aximum real estate exposure but the measure came in too late in April 1997, just

efore the Asian crisis hit the markets. In a more structural sense, many countries
ave constant exposure limits but there is no apparent relationship between the

evel of these limits and real estate boom–bust episodes.

b

t
w

g
f

egulatory perimeters (e.g., loans extended by finance compa-
ies or mortgage brokers rather than commercial banks) or even
ational borders (e.g., financing provided by banks in neighboring
ountries).

.3.2. Dynamic provisioning

.3.2.1. Background. Dynamic provisioning (the practice of man-
ating higher loan loss provisions during upswings) can help limit
redit cycles.29 The mechanics and benefits are similar to those
f procyclical capital requirements. By forcing banks to build (in
ood times) an extra buffer of provisions, it can help cope with the
otential losses that come when the cycle turns (see, for exam-
le, the case of Spain). It is, however, unlikely to cause a major

ncrease in the cost of credit, and thus to stop a boom. That said,
ne advantage over cyclical capital requirements is that dynamic
rovisioning would not be subject to minimums as capital require-
ents are, so they can be used when capital ratios maintained by
anks are already high.
Provisioning for property loans could be made a specific func-

ion of house price dynamics. In periods of booming prices, banks
ould be forced to increase provisioning, which they would be

29 As it has been the case for capital requirements, procyclicality of regulations
overning loan loss provisions has been subject to criticism before the crisis (see,
or  instance, Laeven and Majnoni, 2003).
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its, by rationing sensitive groups out of credit markets, will entail a
cost in terms of diminished intertemporal consumption smoothing
and lower investment efficiency.32

30 With these “piggyback” loans the first lien would cover 80 percent of the home
value and the remainder would be split between a second lien loan and a downpay-
ment (which could be as low as zero).

31 http://www.businessweek.com/news/2010-05-24/bank-of-israel-may-
increase-housing-loan-provisions-update1-.html.

32 Another concern related to credit rationing that may  be associated with LTV
C. Crowe et al. / Journal of Fi

llowed to wind down during busts. As in the case of risk weights,
rovisioning requirements could depend on the geographical allo-
ation of a bank’s real estate portfolio.

.3.2.2. Implementation challenges. As noted, this type of measure
s primarily targeted at protecting the banking system from the
onsequences of a bust. Consequently, it is not meant to have a
ignificant impact on credit and contain other vulnerabilities asso-
iated with a boom, such as increases in debt and leverage in the
ousehold sector. In theory, dynamic provisioning has the advan-
age over capital and risk-weight measures because it affects bank
rofits as provisions are raised, and therefore hits staff remuner-
tion where this is linked to profits. Incentives are hence better
ligned to the financial stability objective. However, practical issues
nd unintended effects such as calibration of rules with rather
emanding data requirements and earnings management (which
ay  raise issues with tax authorities and securities markets reg-

lators) should be discussed in each country’s context to design
 framework that best fits the country’s circumstances. There are
lso other shortcomings, similar to those of procyclical risk weights
being primarily targeted at commercial banks, dynamic provi-
ioning may  be circumvented by intermediaries outside of the
egulatory perimeter). Lastly, application of the measure to domes-
ically regulated banks only may  hurt their competitiveness and
hift lending to banks abroad, raising cross-border supervision
ssues.

.3.2.3. Evidence. The experience with these measures suggests
hat they are effective in strengthening a banking system against
he effects of a bust, but do little to stop the boom itself. Spain
ed the countries who have adopted some form of countercyclical
rovisioning and constitutes an interesting case study to provide a
reliminary assessment on its effectiveness.

As member of the eurozone, Spain’s ability to respond to a
ooming local real estate market with macroeconomic policy is

imited. Starting in 2000 and with a major revision in 2004, the
ank of Spain required banks to accumulate additional provisions
ased on the ‘latent loss’ in their loan portfolios (for more details on
he Spanish dynamic provisioning framework, see Saurina, 2009).
ynamic provisions forced banks to set aside, on average, the
quivalent of 10 percent of their net operating income. Yet, house-
old leverage grew by a still high 62 percent in Spain. At the end of
007, just when the real estate bust started, total accumulated pro-
isions covered 1.3 percent of total consolidated assets, in addition
o the 5.8 percent covered by capital and reserves (so far, the value
f the housing stock decreased by roughly 15 percent in real terms).
ence, Spanish banks had an important buffer that strengthened

heir balance sheet when real estate prices started to decline and
he economy slipped into recession.

.3.3. Limits on loan-to-value and debt-to-income ratios (LTV
nd DTI)
.3.3.1. Background. A limit on LTV will prevent the build-up of
ulnerabilities on the borrower side (in particular in the household
ector). Containing leverage will reduce the risks associated with
eclines in house prices. Put differently, the lower the leverage, the
reater the drop in prices needed to put a borrower into negative
quity. In turn, this will likely result in fewer defaults when the
ust comes, as more borrowers unable to keep up with their mort-
ages will be able to sell their houses. In addition, in case of default,

enders will be able to obtain higher recovery ratios. On the macro
ront, a limit on LTV will reduce the risk that a large sector of the
eal economy ends up with a severe debt overhang. In addition, it
ill reduce the pool of borrowers that can obtain funding (for a

l
r
b
e
h
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iven price) and thus will reduce demand pressures and contain
he boom.

Similar to limits on LTV, DTI limits will rein in the purchase
ower of individuals reducing the pressure on real estate prices. In
articular, they will be effective in containing speculative demand
they will screen out borrowers that would only qualify for a mort-
age on the assumption the house would be quickly turned around).
hey will also reduce vulnerabilities as borrowers will have an

affordability’ buffer and will be more resilient to a decline in their
ncome or temporary unemployment.

.3.3.2. Implementation challenges. One practical issue with imple-
enting LTV limits is that lenders are generally quick to find ways

o circumvent the restrictions. For instance, in the U.S., during the
ousing boom, the practice of combining two  or more loans to avoid
he mortgage insurance (which kicked in when LTV exceeded 80
ercent) became common.30 A ban on second liens or LTV applied
o a borrower’s overall exposure would improve effectiveness. Sim-
larly, an obvious way to get around a DTI limit would be to extend
equential loans and report the ratios separately. In Hong Kong SAR,
here regulators impose maximum limits on the debt service ratio

which takes into account the payments the borrower has to make
n non-mortgage loans as well), supervisors often encounter cases
here lenders choose not to report all outstanding debt obligations.

n addition to minimize the effect of these limits, circumvention
ay  entail significant costs, as it results in more liability structures

hat can complicate debt resolution during busts (for example, in
he U.S., it is often second-lien holders that object to restructuring).

The coverage perimeter of these measures is also an issue:
n Korea, lower LTV limits for loans with less than 3 years of

aturity spurred a boom in loans originated with maturity of
 years and 1 day. Circumvention may  also involve shifting of
isks not only across mortgage loan products but also outside the
egulatory perimeter through expansion of credit by non-bank,
ess-regulated financial institutions and/or by foreign banks (which

ay  result in increased currency mismatches as the proportion of
X-denominated loans rises).

Another problem is that many lenders already assess credit risk
sing more nuanced techniques, such as measures of affordabil-

ty that take into account other obligations and expenses. In these
ases, implementing crude DTI or LTV limits in a way that did not
ndermine existing practices could prove challenging.

The narrow target nature of these measures may  increase
olitical economy obstacles (as happened in the case of Israel31),
articularly since the groups more impacted by LTV and DTI  lim-

ts tend to be those more in need of credit (poorer and younger
ndividuals). In addition, unlike with more “macro” measures,
he consequences of these limits are immediate and transparent.
eyond these political economy considerations, LTV and DTI lim-
imits is that, by changing the status of second liens, such limits may constrain bor-
owers’ ability to use second mortgages for starting new businesses or other small
usiness financing. Yet, according to survey evidence, only a small portion of home
quity lines of credit were used for such purposes in the U.S.: the main purposes were
ome improvement, financing of real estate (e.g. to reduce downpayment on first

http://www.businessweek.com/news/2010-05-24/bank-of-israel-may-increase-housing-loan-provisions-update1-.html
http://www.businessweek.com/news/2010-05-24/bank-of-israel-may-increase-housing-loan-provisions-update1-.html
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Fig. 7. Maximum LTV and house prices.
Sources: EMF, BIS, OECD, UNECE, ECLAC, IADB, IUHF, IUT, national statistics, and central bank statistics.
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To contain these costs, countries have adopted more targeted
pproaches (trying to protect more vulnerable groups and aiming
t those they consider to be market-destabilizing speculators). For
nstance, Korea differentiates the limits across regions based on the
xtent of house price appreciation.33 China and Singapore impose
ower limits on second mortgages in an effort not to hurt owner-
ccupiers. Hong Kong SAR has cut-offs on property values to target
he high-end segment of the real estate market. Although less con-
roversial, these limits also receive criticism and opposition from
roperty developers and lenders. In countries where these groups
ave political influence, effective execution of LTV and DTI limits
ay  still pose a challenge. Even when the policymaker can sur-
ount such political economy problems, calibrating and timing the

hanges in limits is unlikely to be an easy task as demonstrated by
he recent Korean experience, where bubble fear rapidly turned
nto concern that the real estate markets had become too weak
ecause the macroprudential policy response was too strong, forc-

ng the authorities to reverse the tightening of eligibility criteria.

.3.3.3. Evidence. Establishing a causal link running from LTVs to
rice and credit dynamics is a very difficult task and the existing
vidence consists of suggestive correlations. In a simple cross-

ection of 21 (mostly) developed countries, maximum LTV limits
re positively related to house price appreciation between 2000
nd 2007 (Fig. 7). Back-of-the-envelope calculations suggest a 10
ercentage point increase in maximum LTV allowed by regulations

ome or to purchase second home), durable goods purchase, and debt consolidation
http://money.cnn.com/2003/10/01/commentary/everyday/sahadi/).
33 An area is designated as ‘speculative’ in Korea if the following criteria are met:
i) nominal house prices rose more than 1.3 times the nationwide inflation rate over
he past month and (ii) either the average appreciation rate over the past 2 months is
igher than 1.3 times the average national appreciation rate over the past 2 months,
r  the average appreciation rate over the past 12 month is higher than the average
ational HPI appreciation rate over the past 36 months.
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o be associated with a 13 percent increase in nominal house prices.
egressions on a panel of U.S. states from 1978 to 2008 suggest a
eaker association with house price appreciation of LTV at loan

rigination: roughly 5 percent increase in house prices for a 10
ercentage point increase in LTV (Table 3, Panel B). Duca et al.
2011) construct a series for LTV faced by first-time home buyers
nd estimate a cointegration model of house price-to-rent ratios
t the national level for the U.S. between 1979 and 2007. Their
esults imply an impact of 8–11 percent on house prices from a
0-percentage point increase in LTV for first-time home buyers,
ssuming rents remain constant.

It must be noted that there are major drawbacks with this
nalysis. First of all, it is important to reiterate that these are cor-
elations rather than causal links. In addition, in the international
ample, a major concern is the lack of time dimension. In many
ountries, there is no data available for multiple points in time.
ven when data availability is not the problem, very few countries
ave time variation in maximum LTV allowed since this is not an
ctive part of the regulatory agenda. Another issue, which also
pplies to the estimates based on U.S. data analysis, is that in many
ases there are no mandatory maximum limits in practice and the
alues reported are simple guidelines for mortgage insurance or
rudential concerns. In fact, the data for U.S. regions are the actual
TVs because there is not variation across regions in the LTV guide-
ines. Hence, because of the feedback loop between mortgage credit
vailability and house price movements, endogeneity remains a
oncern.

That said, a review of the experience of countries that exper-
mented with mandatory LTV limits changing in response to
eal estate market developments also suggests that they can be
uite effective but perhaps for short periods. For instance, when

he Korean authorities introduced LTV limits in September 2002,

onth-on-month change in house prices went down from 3.4 per-
ent to 0.3 percent immediately and remained low until April 2003.
ubsequent reductions in LTVs were also followed by significant

http://money.cnn.com/2003/10/01/commentary/everyday/sahadi/
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rops in house price appreciation rate. A similar pattern applies
o DTI limits, with month-on-month change dropping from 2.3
ercent in July 2005 to 0.2 percent in August 2005 with the intro-
uction of the measure. Interestingly, the measures had a much
maller or no impact on prices in ‘non-speculative’ areas where
he limits were untouched. The impact on year-on-year changes,
owever, has been smaller since prices tend to start increasing
t a faster pace again after the first immediate reaction (Igan and
ang, 2011). In Hong Kong SAR, prudent lending practices includ-

ng, among other practices, limits on LTV and DTI-like but more
omprehensive debt service ratios have been credited with paus-
ng the house price boom briefly in 1994 and guarding the system
gainst the fallout from the crash in 1997 (Wong et al., 2004).34

. Conclusion

The correct policy response to real estate booms is, like many
ther policymaking decisions, an art more than a science. Of the
olicy options considered, macroprudential measures have some
dvantages: they can be more precisely targeted at specific risks
for instance, excessive leverage); they can accommodate the spe-
ific circumstances in different locations at different times; and
ave the added benefit of increasing the resilience of the banking
ystem. These measures can be particularly helpful in countries
ith fixed exchange rate regimes or in currency unions. How-

ver, evidence so far suggests that these measures may  not always
e effective; especially under a lax monetary policy stance and
ressure from external demand. When this happens, monetary pol-

cy has to play a complimentary role, and may  have to be used to
ean against the wind.

As a whole, the core principles in guiding policymakers to design
n effective policy toolkit to deal with real estate booms emerge as
ollows:

 Widen the policy perspective to recognize imbalances that do not
necessarily show up in traditional measures of inflation targets
and output gaps.

 Recognize the local features of real estate markets and use
targeted macroprudential tools rather than across-the-board
monetary policy responses to respond to excessive and desta-
bilizing movements in prices and activity.

 Complement measures aiming to reduce the risk of bubbles with
those aiming to increase the resilience of the financial system and
well-defined resolution frameworks to speed up the cleaning in
the aftermath of bubbles that survive the first line of defense.

 Minimize distortions due to special treatment of housing and
homeownership and strengthen the supply-side response to mit-
igate the impact of demand shocks in the longer horizon.

When it comes to applying these principles in practice, three
mportant questions arise. First, as for other policy decisions, there
s a trade-off between Type I and Type II errors: the risk of letting
mbalances grow unchecked and that of distorting fundamentals-
riven price changes. This is particularly relevant given the high
egree of uncertainty and the relatively limited understanding of

ausal relationship in the case at hand.

Second, what are the potential complementarities and conflicts
etween monetary and macroprudential policies and what is the

34 Actions in Hong Kong SAR taken over the past few months appear to be less
ffective though, but the reason for that may  be the fact that the boom in this case
ppears to be driven less by domestic demand/supply and credit conditions and
ore by external factors, in particular, the capital flows from mainland China. Ostry

t  al. (2011) looks into the issue of managing capital inflows using different policies.
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est policy design framework to accommodate these? Undoubt-
dly, there is a complex relationship between the objectives of
acroeconomic and financial stability, the primary objectives

f monetary and macroprudential policy, respectively. Take the
ption of raising capital requirements for loans secured by real
state, which would increase the cost of borrowing in this seg-
ent through interest rate changes, which could also spill over to

ther loan types. Any kind of credit rationing that may  stem from
his move could also alter real activity. Both consequences are in
he realm of monetary policy. In turn, recent studies show that
oose monetary policy can fuel risk-taking incentives and build-
p of leverage, which could warrant tighter macroprudential rules.
iven these interactions, the best option may be to consider the
acroprudential policy framework alongside, not apart from, the
onetary policy decision.
Third, should the macroprudential framework be based on dis-

retion or rules? On the one hand, a discretionary framework has
he advantage that the measures could be better calibrated to par-
icular situations and circumvention may  be less likely because of
he temporary nature of the measure (less incentive, less time to
earn). On the other hand, a rules-based framework could be better
ecause political economy problems may  be less severe (no fight
o put measures in place during a boom), adjustment of private
gents’ behavior to the new framework may  already accomplish a
ertain degree of prudence, and time inconsistency is not an issue.
t the end, the best option may  be a design with robust rules that
llow discretion when needed.
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