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1 Introduction

To understand the renewed interest of academics and poh&grrs in the housing
market, | will start with a quote that summarizes how littiéeirest there was in the
topic only nine years ago:

This paper focuses on a small niche — the housing market —iwitted evidence that this
market has the significance that is implied for real econoaaitvity. (July 17, 2001)

This quote is from a well-known economist who has, since thgiiten papers
on the housing market himself, probably in light of the fdwtithe housing market
is not such a niche anymore. This quote was the justificatiahthe economist, as
editor-in-charge at a macro field journal, gave to reject@epavritten by the author
of this chapter. In sum, the paper was okay, but the topic singuand the credit
channel of monetary policy — was boring.

Nine years later, the research on the housing market andabsoeconomy has
finally become mainstream. One of the keys to this shift od&deas been the ob-
servation that movements in housing markets are not jusidhsequence of wider
macroeconomic developments, but also can be importantigepto business fluc-
tuations. For instance, in his introductory remarks at de&@mce on Housing and
Mortgage Markets, Federal Reserve Chairman Ben Bernafk8j2oted:

Housing and housing finance played a central role in preaipiig the current crisis

To summarize, while only ten years ago “housing” was not parhainstream
economic research, and was confined to a subfield of econmamed “real estate
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economics,” it is fair to say that, today, things have chahd@t even now many
popular undergraduate and graduate macroeconomic tekdlol@vote little space to
housing. For instance, the word “housing” only appears am€zarl Walsh’s latest

edition of the book “Monetary Theory and Policy” (in the cexitof a discussion of
tax deductibility of nominal mortgage payments). It nevgpears in the Ljungqvist
and Sargent or in Woodford’s books. The goal of this chatdo imake the case
that it is time for macroeconomists to restore the imbaldreteveen the practical
and empirical relevance of housing for macroeconomics erotie hand, and the
treatment that macroeconomic models devote to housingeoottter.

My comments will mostly touch upon the role of housing wittihe class of
macroeconomic models that have become known as dynamatasitic, general
equilibrium (DSGE) models (see Woodford, 2009, and FedearVillaverde, 2009,
for recent surveys). The cost of confining my attention to BES@odels is that the
chapter will not cover the growing literature that links kg with search models,
with models of urban economics, or with asset pricing madeiess this research
has used elements of DSGE models. The benefit is that a larjerpof modern
macro research — especially in central banks and intemdtfmancial institutions
— uses DSGE models for forecasting and for policy advicenaatarnative or as a
complement to large scale non-structural macroeconomaetsoMy hope is that
users of DSGE models who are not familiar with housing regeaill find this
review useful.

2 Seven Facts about Housing and the M acroeconomy

There are several interesting dimensions that matter as favusing prices, housing
investment and housing wealth are concerned. To illusthetie importance, | will
focus on seven interesting facts about housing. These daetaot new, and have
been noted by other authors — including myself — before. thjxent to put them
together in order to organize my discussion.

1. Housing wealth (the market value of all residential cagtock, whether rented
or owned) is an important component of national wealth. b, f&a accounts for
almost half of household wealth in most developed econarfiggire 1 illus-
trates this case for the United States, using data (in bglimf 2005%) from 1952
to 2008!

2. Housing wealth is larger than GDP, and fluctuates corslidgiover time. Fig-
ure 2 plots the ratio of nominal housing wealth to nominal GbiPthe United
States: The ratio of housing wealth to GDP has averaged around 1véeleet

1 The data source for housing wealth are the Flow of Funds Ausoof the United States. The
details of data construction can be found in lacoviellotffooming).

2 Most of the fluctuations in nominal housing wealth reflect eraents in the price of housing,
rather than movements in the stock.



Housing in DGSE Models: Findings and New Directions

2005
billions of $

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

— Non-Housing Wealth
Housing Wealth

W

1950

Fig. 1 Housing Wealth and Non-Housing Wealth in the United Stat@sth variables have been

deflated with the deflator for Personal Consumption Expeanett

1952 and 2008. However, it has moved dramatically througtios period: it
was equal to 1.27 at the beginning of the sample period; itagdew as 1.20 in
1962; and reached a value of 2.26 at the end of the 2005, aetteqd the recent

housing boo

2.50

m.

L B B L e e o e L B
1965 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

2.00

1.50

1.00

0.50

0.00

— Housing Wealth over GDP

Fig. 2 Ratio of Housing Wealth to GDP - Both numerator and denoroinate expressed in dollar

terms

L e LA A e e Emm
1950 1955 1960 1965 1970 1975 1980 1985 1

990

Emm
1995 2

000

T
2005




4 Matteo lacoviello

3. Housing wealth and aggregate consumption expenditenesto move together
in post-World War Il U.S. history. Over the 1952—-2008 perititkir contempo-
raneous correlation is 0.47 (using year-on-year real droates). Figure 3 illus-
trates the joint comovement between the two variables. ddrelation is larger
than the correlation between consumption and the residnabonents of house-
hold wealth: for instance, the contemporaneous correldi&ween changes in
inflation-adjusted financial wealth and changes in consiamptjuals 0.38.
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Fig. 3 Changes in Housing Wealth and Changes in Consumption Eipessl - Both variables
are expressed in year-on-year growth rates and have beeedeflith the deflator for Personal
Consumption Expenditures

4. Movements in housing wealth are typically accompaniethilge movementsin
housing investment in the same directibfihese movements in housing invest-
ment, in turn, substantially affect aggregate GDP and eympémt, even if the
share of housing investment in GDP is relatively srdhor instance, since its
2005 peak, the share of housing investment in GDP fell in Fralfn about 6 per-
centto 3 percentin about three years (see Figure 4): singgle-bf-the-envelope

3 It is this observation that had led many, in my view, to stuty $o-called housing wealth effect:
see lacoviello and Neri (2010) and lacoviello (forthcon)ifay further discussion of this topic and
for additional references.

4 Part of this comovement reflect the simple fact that, by agitbrihe stock, an increase in housing
investment will necessarily lead to an increase in housieglth, holding prices constant. How-
ever, alarger fraction of this comovement might reflect thalogenous response of housing invest-
ment to exogenous changes in housing demand that joinggtafioth the price and the quantity
of housing: lacoviello and Neri (2010) present a DSGE mdai taptures this mechanism.

5 The share of housing investment in GDP has been constamd®ypercent throughout the
1952-2008 period. The constant of this share reflects twsettihg forces: while real residential
investment has not rises as fast as GDP over time, the priesiafential investment has risen rel-
ative to the GDP deflator. See lacoviello and Neri (2010) asHéf (2007) for further discussion.
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economics suggests that this reduction has subtractetasgeecentage points
from GDP growth throughout the same period.

Housing Investment to GDP (R)
— Housing Wealth, annual % change (L)
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Fig. 4 Changes in Housing Wealth and Ratio of Housing Investmei@D® - Housing Wealth
has been deflated with the deflator for Personal Consumptkperitlitures and is expressed in
year-on-year growth rate. The Housing Investment to GDi® rathe ratio of the two variables,
both expressed in dollar terms

5. Movements in the price of housing are only loosely corerttdt movements in
other price€ Figure 5 plots consumer price inflation alongside two messof
house price inflation, the Census Price Index of new homelsssal the Freddie
Mac Conventional Mortgage House Price Indekhe contemporaneous corre-
lation between quarter-on-quarter changes in consumeggend house prices
is in the 0.3-0.4 range, depending on the time period anddhseéhprice mea-
sure used. If anything, housing price inflation leads coresymnice inflation by
approximately two to three quarters, and this tendency ieermpoonounced in
the last decades. In addition, house price inflation is mol&tie than consumer
price inflation: for instance, the standard deviation ofrtgraon-quarter house
price inflation (using the Freddie Mac Conventional Mortgatpuse Price in-
dex) from 1970 to 2008 is 1.19%. The corresponding numberdosumer price
inflation is 0.67%. This result also holds if one uses lessywgieasures (such as
year-on-year growth rates) of inflation.

6 My emphasis here is on unconditional correlations. It issjile that, once some other variables
or exogenous shocks are factored in, conditional corgglatmight be larger.

7 The Census series starts in 1963. The Freddie Mac seriésista®70. For this reason, | restrict
my attention to observations from 1970 onwards only. SeepRaqrt (2007) for a survey of the

differences between different house price measures fddi8e
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Fig. 5 House Price Inflation and Consumer Price Inflation - All Vialés are expressed in year-
on-year growth rates

6. Housing (Residential Fixed) investmentleads nonhgu®lionresidential Fixed)
investment, and is more volatile. This pattern can be seEigime 68 Peaks and
troughs in housing investment generally precede peaksrangdhs in business
investment. This observation has led to the now-famoussjppEd Leamer that
“housing is the business cycle”.

7. In U.S. data over the last 45 years, inflation-adjusteds@aqurices display an
upward trend, even after controlling for the boom and bugirioes of the last
decade. Figure 7 illustrates this pattern. See Davis andhidet (2005) and
lacoviello and Neri (2010) for additional discussion onséssues.

These facts should be considered as an important yardstitieasure the suc-
cess of macroeconomic models of housing. My experience reftrees, discus-
sants and colleagues tells me that, depending on tasteglaswntellectual capital
spent on each particular question), everyone has his ovikingof these facts. | do
not want to take a stance here, and might have omitted ottexesting facts about
housing that some economist might regard as equally impiotta

8 Fisher (2007) documents this result in detail and offers &B#odel of housing that can explain
this result. See also Davis and Heathcote (2005) for a retatedel.

91 will mention here some additional facts that did not makedht in the list above: (a) The pro-
duction of housing services can be thought of as the conibmaf housing structures and land
(Davis and Heathcote, 2005). (b) The purchase of a houseiisatly financed with a downpay-
ment, with a mortgage making up for the difference betweerptirchase price and the downpay-
ment. (c) Housing services can be either purchased or resiépending on preferences, life-cycle
motives, and institutional arrangements. (d) Finally,tcany to what many seem to believe, the
ratio of consumption expenditures to housing expenditigeds to fall over the life cycle: in other
words, old people consume relatively more housing than ggeople (see Yang, 2009).
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3 A DSGE Model of Housing

lacoviello and Neri (2010) add a rich housing sector to a &awork that is in-
creasingly used in quantitative monetary policy analyBieir paper develops and
estimates a DSGE model of the housing market that captuceistportant features
of housing: on the supply side, sectoral heterogeneityvallcapturing the different
trend and cyclical properties of housing prices and housiagstment relative to
other prices and to other forms of demand; on the demand cidlateral effects
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of housing prices on borrowing allow for spillovers from theusing market to
consumer spending. Versions of this model have been useltsiidRk (Sellin and
Walentin, 2010), Norges Bank (Brubak, Elekdag and Maih,720BCB (Lombardo
and McAdam, 2008), European Commission (Roeger and in &,\28009), Bank of
Canada (Christensen, Corrigan, Mendicino and Nishiya®@9p, Central Bank of
Colombia (L6pez Enciso and Salamanca Lugo, 2009), IMF (&an Rabanal and
Scott, 2009), and elsewhere.

In this section, | will briefly review the main elements of tlaeoviello and Neri
model.

Let me start with the production side of the economy. ladaviend Neri as-
sume that the economy is best approximated by multiple sewatith different rates
of technological progress. The non-housing sector praglaoesumption, business
investment, intermediate goods (using capital and lafidr. housing sector pro-
duces new homes, which add to the existing stock, usingatafabor, land, and
intermediate goods. Following the lead of most of the DSG&tdture, lacoviello
and Neri allow for nominal wage rigidity in both the non-htmgsand housing sec-
tor and allow for price rigidity in the non-housing sectohelmulti-sector structure
is meant to capture two important observations about theihgumarket: first, there
is a long-run upward trend in the relative price of housingast-world-war-11 U.S.
data, which is — at least in part — due to heterogeneous temhthdlogical progress
between housing and other sectors of the economy. Secangl,dtuction of hous-
ing is land intensive: hence, the assumption that the saoduption mix is used to
produce houses and other goods is too restrictive.

On the demand side, lacoviello and Neri split householdstinb types: patient
(lenders) and impatient (borrowers). Patient householik wonsume and accu-
mulate housing: they own the productive capital of the ecoyy@nd supply funds
to firms on the one hand, and to impatient households on tles. dthpatient house-
holds work, consume and accumulate housing: because ofttiggi impatience,
they accumulate only the required net worth to finance thendesyment on their
home and are up against their housing collateral constiraiatjuilibrium. Along
the equilibrium path, in turn, fluctuations in housing valwdfect borrowing and
spending capacity of constrained households.

lacoviello and Neri use U.S. time series to estimate the frstdéctural param-
eters and to ask a series of questions concerning the macr®dc importance of
housing market spillovers.

Their main findings are:

e The slow rate of technological progress in housing constn@xplains the up-
ward trend in real housing prices of the last decades. Paheofrend growth
reflects supply constraints from land, but their contribatis small (10% of the
total trend increase in house prices). The remainder refidiffierent rates of
technological progress.

e The wage share of credit constrained households is estinaat@ound 20 per-
cent. The credit constrained households are those whar gb#aefit) the most
from drops (increases) in housing values. At the aggregatd,lthis fraction is
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large enough to amplify effects on consumption from fludtret in housing val-

ues (especially for high values of the loan-to-value rafitie presence of credit
constrained households also reinforces the correlatibwe®sn movements in
consumption and movements in housing weafth.

e Wage rigidity in the housing sector is crucial to explain orant features of
the data, in particular the large sensitivity of residdntizestment to changes in
short-term interest rates: with flexible house prices, wagjdity is important in
making housing investment very sensitive to monetary shaadkmething that is
apparentin the data.

The lacoviello and Neri model can be used to assess sourdegnfations in
housing prices and quantities, can be used to quantify rmaormmic consequences
of housing market shocks, and can be used to think about aptiesponses to
asset prices. In what follows, however, | will mainly indiessome directions in
which | think and hope this setup can be extended to addregsatajuestions in
macroeconomics.

4 New Directions

4.1 The Role of Financial Intermediation

The lacoviello and Neri model is silent about the role of ficiahintermediation.
In the model, financial intermediation occurs without fidais, since patient house-
holds can costlessly transform savings into loans usingnataat returns to scale
technology. This assumption, which is implicit in the nesdical growth model, is
equivalent to treating the financial sector as a veil. Whéankthg about the 2008
financial crisis, however, it is hard not to notice that onpamant effect of fluctu-
ations in housing prices is linked to the potential effechofise prices movements
on the balance sheet of financial intermediaries. In theviao and Neri model,
it is only the borrowers who are hurt from declines in housiatyes: the model’s
implicit assumption, in fact, is that borrowers will alwalgsnor their debts. As a
consequence, lenders are virtually insulated from movésnenhousing wealth.
Consider, instead, a financial crisis episode: reductiortsouse prices may lead
to smaller repayments on part of the borrowers (some borowalk away from
their obligations when the collateral is worth less thanfdee value of debt). The
smaller repayments, in turn, may lead to reductions in thevoeth of financial in-
termediaries. If financial intermediaries are able to abb$oese losses raising cap-
ital elsewhere, the lack of repayment should be equivateatredistributive shock
that should not generate large aggregate effects. Suppetead, that financial in-
termediaries themselves face credit constraints. In otloeds, assume that patient

10 This effect occurs over and above the comovement coming émmmon shocks moving the
two variables in the same direction.
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households lend resources to bankers, and that bankersdemarces to impatient
households. If bankers face credit constraints (for irathey need to satisfy some
minimum capital requirement), a negative repayment shaokcause a loss for the
lenders which, in turn, may cause an aggregate credit crunch

In ongoing work (lacoviello, 2010), | develop a model alohg tines developed
above in order to study the role of bank in the transmissidinahcial shocks. This
work complements the excellent work of many others who haweldped models
of banking and credit frictions in a general equilibrium te. A non-exhaustive
list includes Gertler and Karadi (2009), Gerali, Neri, $eaad Signoretti (2009),
Angeloni and Faia (2009), Gertler and Kiyotaki (2009), Mek &loran (2004), and
Dib (2009).

4.2 The Determinants of Housing Prices

One important finding of the lacoviello and Neri model is thajood part of the
cyclical fluctuations in housing prices are viewed by the gl@$ the outcome of
“exogenous” preference shifts towards housing (the trenklouse prices in U.S.
data, as explained above, can be captured by heterogersges©f technological
progress, namely slow technological progress in the hguséctor relative to the
consumption and business fixed investment sectors). Thidtreolds even after
regressing the estimated innovations to housing prefeseagainst a large set of
potential explanatory variables for housing demand thatlevaot explicitly incor-
porate in the model (such as population or mortgage origindees or share of
subprime mortgages in total mortgages). As with every shibekissue of whether
preference shocks are spontaneous, primitive and intalpjeremains an open one:
in the paper, we report the results of a search of newspageides for the period
1965-2006 trying to relate, from an informal standpoint, estimated “preference”
shocks to stories about the national housing market. &giol the press often ex-
plain movements in the housing market with changes in hgusémand that they
could not immediately attribute to changes in fundamergath as inflation, in-
comes and interest rates. To give a few examples, they éhifts in the housing
market as coming from the “increased needs for privacy”,doahges in tastes”,
to the “desire to buy more housing than necessary”, to “faitheal estate as an
investment”. Obviously, these explanations are only meahe suggestive. It goes
without saying that digging more in detail into the strueludeterminants of these
shocks is an important topic for future research.

4.3 The Time-Series Properties of Housing Price Inflation

Most microfounded DSGE models that incorporate asset @ficeluding house
prices) generate — as an optimality condition of the modeh -asset price equa-
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tion which is purely forward looking in nature. This is truee@ for consumer price
inflation: the baseline new-Keynesian model, for instapecedicts that inflation is
a weighted average of current and future expected real mergosts. As a by-
product of this result, house and consumer price inflati@mesbne common — and
somewhat undesirable — property: they are too forward lopkelative to the data.
In the data, there is a high degree of serial correlation msamer price inflation
(see for instance the survey paper by Fuhrer in the forthegidandbook of Mon-
etary Economics). There are not many studies (that | knowthaf) have looked
at the persistence properties of house price inflation,asiEigure 5 shows, there
is evidence of serial correlation in house price inflatiooulk price inflation per-
sistence is slightly smaller than consumer price inflatiersistence, but is present
both in the Freddie Mac and in the Census measures of housspiihe Freddie
Mac measure has a serial autocorrelation of 0.5. The Censasure is not serially
correlated with its first lag, but has a positive correlatiaround 0.25) with lags
greater than the first.

Why is house price inflation persistent, at least for somesmes? As anybody
who has bought or sold a house knows, there exist a varietystifutional features
and social norms in the housing market that, at least in pantexplain sluggishness
in house prices. To give some examples, one yardstick tHatsand their agent
use when they first put homes on the market are “comparaktlesfirst listing
price of a property is often based on the price of similar bggroperties sold up
to 6 months before. Likewise, lenders will often commit to artgage that does
not exceed the minimum between contract price and appraisest to the extent
that appraisers base their estimates on previous saleéndecriteria and ability to
offer will depend on the past. In other words, there seemstmlihe real estate
practice lots of backward looking behavior: moreover, tbéeptial for backward
looking behavior is even larger in periods when the housiagket is slow, since
the decline in the number of transactions that is typicalafding slowdowns forces
appraisers and real estate agents to go back further in tire attempt to find the
“right” price for a property. | am sure we would learn a lotd@ree of these insights
could be incorporated in future DSGE models with housing.

4.4 How to Stabilize House Prices

In earlier work (lacoviello, 2005), | have found that mongtpolicy shocks affect
house prices more than consumer prices: this result wogdesi that, at least in
principle, monetary authorities have the tools to mitigldetuations in housing
prices. However, given the large fluctuations in house pribat are observed in
the data, it is not clear whether interest rate policies caly successfully stabilize
house prices, or, provided that they can do so, that they tednilize house prices
without causing excessive volatility in other macroecoimvariables.

The above observation leads to an obvious question: are lodicy instruments
that can be quantitatively successful in stabilizing hopgees? Can tax credits
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(such as, for instance, the Worker, Homeownership, anchBssiAssistance Act of
2009) significantly affect housing demand and prices? Dachoyrudential” super-
visory tools — such as those used by the Hong Kong Monetarkidkity imposing
caps on maximum loan-to-value ratios — work? Digging mote these issues —
using DSGE models — seems to me a sensible way to addresgjtreesteons.

4.5 Housing and the Labor Market

The efficient functioning an economy requires that factdrproduction are allo-
cated where their marginal product is highest. This obsienvas especially true
for the labor market in the United States, which, by most mess features one of
most dynamic labor markets in the world. However, it is polesthat, when house
prices fall, people are less willing to capitalize a lossloaproperty they own even
if a better job opportunity arises elsewhere. If this argontmelds, declines in house
prices should impede labor mobility, and less labor mapdibuld have an impact
on productivity. These arguments are fascinating, and anédilike to see DSGE
models that tackle this intuition more formally (see Head kloyd-Ellis, 2008, for
a stylized model of housing and labor market search, an&,S284.0).

5 Conclusions

As the recent housing turmoil has shown, a better understgrad the workings
of the housing market holds the key to a better understarafimyacroeconomic
fluctuations in general. My hope is that the next generatfoR®GE models will
devote increasing attention to modeling the housing matketising, for better or
worse, is no small niche anymore.
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