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Are Home Pices the Next

OBubbl&?

¥ Home prices have been rising strongly since the
mid-1990s, prompting concerns that a bubble
exists in this asset class and that home prices
are vulnerable to a collapse that could harm the
U.S. economy.

¥ A close analysis of the U.S. housing market in
recent years, however, finds little basis for such
concerns. The marked upturn in home prices is
largely attributable to strong market
fundamentals: Home prices have essentially
moved in line with increases in family income
and declines in nominal mortgage interest rates.

¥ Moreover, weaker economic conditions are
unlikely to trigger a severe drop in home
prices. Historically, aggregate real home
prices have fallen only moderately in periods
of recession and high nominal interest rates.

¥ While such conditions could lead to lower home
prices in states along the east and west
coastsN areas where an inelastic supply of
housing has made home prices particularly
sensitive to changes in demandN regional price
declines in the past have not had devastating
effects on the broader economy.

1. Introduction

herapidincreasein homepricesover thepast severa years

hasraised concernsabout the existence of a speculative
bubblein thisasset market. A closdy related concernN
irrespectiveof any existingbubbleN iswhether homepricesare
susceptibleto asteep declinethat could haveasevereimpact on
the broader economy.

Indeed, home prices have been rising rapidly. Snce 1995,
real home priceshaveincreased about 36 percent, roughly
doubletheincrease of previoushome price boomsin thelate
1970s and late 1980s (Chart 1).* Moreover, home prices
continued to rise srongly during the 2001 recession, the
duggish recovery through mid-2003, and the recent period of
morerapid growth.

Many analystsargue that therecent growth in home prices
issymptomatic of ahousing bubblethat will burstN just asthe
stock market bubbledidN thuserasing asignificant portion of
household weslth.2 They add that such adeclinein household
wealth would have adverse macroeconomic effects, asaready
overextended consumersreduce spending to boost saving and
improvetheir weakened financial condition.

In thisarticle, we assessthe evidencein support of abubble
in U.S home pricesand discusswhether aseveredeclinein
thesepricesislikdy. Wedso examinetheeffectsof asteep drop
in home priceson the broader national economy.
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Chart1
Home Price Appreciation as Measured
by OFHEO Index
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Examining the possible effects of a severe declinein home
pricesisimportant because of thelargerolethat red etate
playsin aggregate household portfolios. Accordingto the How
of Funds Accounts compiled by the Board of Governorsof the
Federal Reserve System, householdsheld about $14.6trillionin
real esate at the end of 2003:3. Thisfigure accountsfor about
28 percent of householdsCassets and ismore than 130 percent
of GDP. By comparison, households held about $12.8 trillion
of corporate equitiesand mutual fundsin 2000:1N the pesk of
the gock market. Furthermore, equity holdingsare
concentrated at the upper end of the wealth ditribution,
whereas housing isthe major asset for most households®

Economigs haveidentified anumber of waysin which
fluctuations of home pricesand home price bubbles could
affect the aggregate economy. Higginsand Oder (1998) find
evidence of regional home price bubblesaround 1989 that had
anegative effect on resdential invesment, and thus aggregate
output, in thoseregions* Another potential effect of a severe
home price decline could come from aconsumption Qvedlth
effect. OAlthough the magnitude of this effect remains
controversial in some quarters, anumber of studiesN
including Case, Quigley, and Shiller (2001), Skinner (1996),
and Case (1992)N find significant wealth effectsfrom housing
assets® If the magnitude of the weslth effect from housingis
around 5 percent, which isawidely used estimate,® then a
severedeclinein home pricescould lead to reductionsin
consumption of around $150 billion, which isjust dightly less
than 2 perantof total persoral consumption expenditures.

An additional concern isthe effect of aseveredrop in home
priceson themortgagemarket. A sharp fall in pricescould lead
to more foreclosuresand unanticipated lossesfor lenders,
straining thefinancial sysem (for example, see Case[2000]).’
Furthermore, financial accelerator effects, whereby anegative
economic shock isamplified by deteriorating credit market
conditions, could exacerbate these developmentsand lead to a
greater general economic decline.® Given these possible macro-
economic effects, we believeit isimportant to evaluate the
evidence suggesting a potential bubble or severe price decline.

Our main conclusion isthat themost widely cited evidence
of abubbleisnot persuasive becauseit failsto account for
developmentsin the housing market over the past decade.®
In particular, significant declinesin nomina mortgageinterest
ratesand demographic forces have supported housing
demand, home congruction, and home valuesduring this
period. Takingthesefactorsinto account, wearguethat market
fundamentalsare sufficiently strong to explain the recent
path of home pricesand support our view that a bubble does
not exist.

Asfor thelikelihood of asevere drop in home prices, our
examination of higorical national home pricesfindsno bass
for concern. Even during periods of recesson and high
nominal interest rates, aggregatereal homepricesdeclined only
moderately. However, weakening fundamentals could have a
larger impact on areasaong the east and west coastsN where
the supply of new housingisbelieved to beinelagtic, home
priceshigorically have been volatile, and home price
appreciation hasbeen strongest. In the event of such a
weakening, home pricesin these areasmay fall, asthey havein
the past. Nevertheless, these past episodes of home price
declinesN athough significant regionallyN did not have
devadating effectson the national economy.

2. HomePrice Measur es

Congtructing an index of home pricesacrossthe nation or a
region isacomplex exercisebecausehomesalesdo not occur in
centralized markets, asdo, for example, corporate equity
transactions. Moreover, thepriceindex used can havedramatic
ramifications on the assessment of whether ahome price
bubble exigs. Therefore, it ishelpful to begin our analysisby
discussngthepropertiesof thefour principal homepriceseries
used to measure national trendsin home prices: the median
price of exiging homessold, the median price of new homessold,
the repeat salespriceindex, and the congant-quality new home
priceindex.
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The median price of exising homes sold is published
monthly by the National Association of Redtorsand the
median price of new homes sold is published monthly by the
Bureau of the Censusof the U.S Department of Commerce.
Neither seriesis seasonally adjusted, despite apparent
seaonality, particularly for exiging home prices. In addition,
both seriesarevolatilein the short run, astheregiona and

Any home price series used to assess the
existence of a bubble should attempt to
control for location and changes in quality.

product mix of salesvariesfrom month to month. Further,

becausethe underlying price datareflect only recent sales, the
seriesmay not accurately reflect housing stock values'® Thus,
neither index isideal for determiningtheexisenceof abubble.

Onemethod to remedy the effects of the mix of saleson
homepricemeasurement isarepeat salesindex.! The Officeof
Federal Housing Enterprise Oversght producesaversion of
such an index for thefifty satesand Washington, D.C., by
observing sales pricesor appraised values of propertieson
which the mortgage loanshave been purchased by FannieMae
and Freddie Mac morethan once, thusthe term Qepeat
sales3? OFHEO createsanational index by computing a
weighted averageof thestateindexes, with theweightsbased on
the number of householdsin each state according to the 1990
census. Werefer to thisnational index asthe OFHEO index.
Becausetheindex isbased on loans purchased by Fannie Mae
and Freddie Mac, it islimited to homes purchased (or loans
refinanced) with conventiona mortgageloansat or below the
conformingloan limit.

The OFHEO index is sometimesreferred to asa Gongtant-
qualityOhome priceindex becauseit isbased on prices of the
same propertiesat different pointsin time'*However, the
OFHEO index does not take into account changesin the
physical characterigtics of homesand so doesnot control for
depreciation or additionsand alterations between sale dates
that could have changed thequality of thehome * Aswe show,
these factorsinfluence the pattern of home priceinflation
measured using thisindex.

A home priceindexthat explicitly atemptsto take into
aacountthe physical andlocaional characeristics of homes
sold isthe congtant-quality new home price index, published
by the U.S Bureau of the Census. Hedonic methodsN using
regressonsof home priceson characterigics such astotal
sguare footage, number of bedrooms, number of bathrooms,

and the presence of air conditioning and fireplacesN are
applied to dataon new home salesto congtruct aprice index
for acongtant-quality home, including the value of thelot.®
A national home priceindex iscongructed asaweighted
average of indexesfor thefour major censusregions, with
welghts based on home sales activity in the base year.

Thecumulativeincrease of al four home priceindexesover
the yearsfor which thereare data (1977:1 to 2003:3) is
presented in thetable along with the gandard deviation of the
quarterly growth rates of each series. The cumulativeincrease
of the median prices of both new and existing homesis
esentialy the same asthat of the OFHEO index, athough the
median measuresare consderably morevolatile. However, the
congant-quality new homeindex hasincreased much lessthan
the other threeindexes 1

Weknow that the quality of new homessoldN measured by
sizeand amenitiesN hasincreased over time. !’ Thefact that the
OFHEO (repeat sales) index hasincreased by roughly asmuch
asthemedian new home price suggeststhat the OFHEQ index
isnot acongant-quality index. Furthermore, it appearsthat
the OFHEO index risesrelative to the congtant-quality new
homeindex during periods when additionsand alterationsto

Home Price Appreciation as Measured
by Four Key Indexes
1977:1-2003:3

Congtant-
Median Price  Median Price  OFHEO Qudlity
of Exigting of New (Repeat  New Home
HomesSold Homes Sold Sdes) Price
Cumulative
increase
(percent) 337 311 321 199
Sandard
deviation of
quarterly
growth 9.7 110 39 7.2

Sources: National Asociation of Realtors; U.S Department of Commerce,
Bureau of the Census, Office of Federal Housing Enterprise Oversight
(OFHEOQ).

Notes The median price of exiging homes sold index is produced
monthly by the National Association of Realtors andis not seasondly
adjusted. Themedian price of new homessdd indexis produced monthly
by the U.S.Bureau of the Censisand is not seasmally adusted. The
OFHEO (repeat sales) index isproduced quarterly by the Office of Federal
Housing Enterprise Oversight from data on mortgages purchased by
Freddie Mac and Fannie Mae. The congtant-quality new home priceindex
isproduced quarterly by the U.S Bureau of the Censususing the hedonic
method on new home sales.
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exiginghomesare particularly srong, such asin thelate 1980s
and late 1990s (Chart 2).*8 Therefore, athough the OFHEO
index controlsfor changesin the geographic mix of unitssold,
it doesnot control for changesin the mix within satesand for
changesin quality that occur within units*®

These comparisonsof thevarioushome price series suggest
that asignificant portion of priceincreasesin some seriesN
includingthe OFHEO indexN can beattributed to increasesin
qudlity. Asour analyssshows, the home priceindex used can
have dramatic implications for one@assessment of whether a
home price bubble exists. Of theindexes available, we bdieve
that the congtant-quality new home priceindex ismost
appropriate for thisassessment becauseit isthe only onethat
explicitly controlsfor changesin quality over time. Any home
price series used to assessthe existence of a bubble should
attempt to control for locaion and changesin qualty.
Otherwise, aperceived increasein homepricesmay reflect only
the demand for more housing servicesthat can be obtained
through better quality homeswith more amenities, even as
the price of agtandardized unit of housing servicesmay stay
thesame.

Chart 2
Relationship between OFHEO Index
and Home Improvement Spending
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by the National Bureau ofE@nomic Reseash.

Nonetheless, the hedonic method used in congtructingthe
congant-quality new homepriceindex hasitsown limitations
and critics>°Moreover, it can beargued that anew homeprice
index, even onethat accurately controlsfor quality, doesnot
adequately capture changesin land values.

In atheoretical growth model of ametropolitan area, new
congruction occursonly at thefringe, wherethesupply of land
isassumedo beperfetly elegtic. Sncethesupply of land closer
to the central busnesdistrict is by definition inelastic, suc
land priceswill risemorerapidly than thoseon thefringeasthe
metropolitanareagrows. In sud acase,apriceindexthat
concentrateson new homes may underestimate overal home
priceinflation.

However, therearereasonsto believe that thistheoretical
moded may not present an accurate depiction of redity. Fird,
al new housing congtruction doesnot occur on thefringe. In
fact, so-called in-fill development hasbeen agrowing
phenomenon over the past decade. Second, land prices
probably areinfluenced by factors other than the distanceto
thecentra busnessdigrict of ametropolitan area. Quch factors
would include crime, schools, and other neighborhood
characterigtics. These other factorsimply that the land supply
on thefringeisneither homogeneous nor eastic. Moreover,
sdlersof thisland arelikely to be keenly aware of itsvalue for
resdentia use. Finally, many sate and local governments, as
well as private organizations, have become biddersfor
undeveloped land in an effort to preserveopen space. Thus, the
priceof land used in new housing congtruction may rissmore
rapidly than the price of previoudy developed land, implying
that anew home priceindex does not necessarily under-
estimate home priceinflation.

3. Evidence of a Bubble
in U.S Home Prices

Before discussing the existence of abubble, we need to define
theterm. We subscribeto the definition from Siglitz (1990):

If thereason the priceishigh today isonly because
investorsbelieve that the sdlling price will be high
tomorrowN when GundamentalOfactors do not seem to
justify such apriceN then abubble exists (p. 13).

Accordingly, thekey featuresof abubblearethat theleve of
prices hasbeen bid up beyond what isconsgstent with
underlying fundamentalsand that buyers of the asset do so
with the expectation of future priceincreases.
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Although some press accountstreat the rapid rate of
increasein nationa homepriceseriesasprimafadeevidenceof
abubble,our definition dictatesthat sud increasesaloneare
necessary but not sufficient evidence. Additional evidencethat
relatescurrent home pricesto their fundamental determinants
isrequired to solidify any claim of abubble. Two such
measuresthat have been widely used to support claimsof a
bubble are home pricesrédative to household income and
home pricesreativeto rents®*

Theratio of the median home priceto median household
incomeisonefrequently employed measure of home
ownership affordability. If thisratio isrelatively high, then
households should find both down paymentsand monthly
mortgage payments more difficult to meet, which should
reduce demand and lead to downward pressure on home
prices. In fact, the median home price, based on the OFHEO
index, isnow about threetimes median household income,
aurpassing the previouspeak in thelate 1970sand early 1980s,
when therewas arguably abubblein the housing market
(Chart 3). Moreover, and of relevanceto our analyss, home
pricesexperienced aszable declinein rea termsover the few
yearsfollowing that previous peak.

Another common way to evaluatehomepricefundamentals
isto compare them with theimplicit rentsthat homeowners
receive from owning their homes. Implicit rent, or ownersO
equivalent rent, isdefined asthe rent ahomeowner would
haveto pay to rent ahousing unit smilar to hishome, or
equivalently, therent ahomeowner could receiveif sherented

Chart 3
Ratio of Median Price of Existing Homes Sold
to Median Family Income
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Chart 4
Ratio of OwnersO Equivalent Rent to OFHEO Index
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her hometo atenant. Assuch, implicit rent isareturn to the
homeowner from owning her home, much likeadividend isa
return to the sockholder from owning stock in acompany.

Therefore, theratio of the ownersCequivalent rent index
from the consumer priceindex (CPI) to the OFHEO home
priceindex isoften trested asthereal etate equivaent of a
dividend-to-priceratio for corporate equities. A low rent-to-
priceratio suggeststhat thereturn on the housng asset for
homeownersislow relativeto other assetsthat they could hold
and thusisunlikely to pergg. For thereturn to riseto aleve
comparablewith returnson competing assets, home prices
would haveto fall.?2 Recently, thishomeowner @ dividend-to-
priceratio reached an historiclow (Chart 4) 2 Thelast timethe
ratio fell below itslong-run averageN the late 1980sN real
home prices subsequently declined sgnificantly.

4. Critique of the Bubble Evidence

Thetwo measures of home price fundamentals presented
above both support the notion of ahome price bubble and
uggest that homepricesarelikdy to fal, at least in real terms,
in thenear future. However, thesemeasureshaveflawsthat call
into quegtion these conclusions.

Frd, neither measuretakesinterest ratesinto account.
Clearly, interest rates should matter in assessng the existence
of abubble because they influence home ownership
affordability and because they represent theyield on a
competing asset in a household@portfolio. The downward
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trend in nomina mortgageinterest ratesN amajor feature of
the housng market over the past decadeN thushassignificant
implicationsfor home ownership affordability (the home-
price-to-incomeratio) and for the equilibrium return on
housing (therent-to-priceratio). Accounting for thistrend in
interestratesin theanalyds castsdoubt on the exigence of a
bubble.

Second, the particular home priceindex used to calculate
theseratios can have an impact on the conclusons derived
from them. Again, when the appropriateindexisused in
cdculaingtheratios, doubt is cast on the evidence of abubble.

4.1 Home-Price-to-Income Ratio

Thesecular declineof nominal interest ratesover the 1990shad
adramatic impact on the sizeof the mortgagethat could be
carried with the median family income. In 1990, the average
nomind interestrate on thirty-year, fixed-rae conventond
mortgagesvasalittle more than 10 percent. By 2003, that
interest rate had declined to around 5 3/4 percent. Combined
with the roughly 50 percent increase in the median family
incomefrom 1990to 2003, thisdeclinein interest ratesresulted
in anearly 130 percent increasein the maximum mortgage
amount that afamily with themedian incomecould qualify for
under standard underwriting criteria (Chart 5).2425 Over the

Chart5
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Chart 6

Ratio of Principal and Interest Payments
for Constant-Quality New Home to Median
Family Income
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same period, the OFHEO home priceindex rose 72 percent.
Perhapswe should beaskingwhy homepricesdid not riseseven
more under the circumstances.

Taking into account theinfluencethat declining nominal
mortgageinterest rates have on cash flow affordability leadsto
aquite different assessment of current home pricesthan does
the ample home-price-to-incomeratio. To demongrate this,
wecomputetheratio between theannual principal and interest
paymentsat prevailing mortgage rateson acongtant-quality
new single-family home (assuming athirty-year, 80 percent
loan-to-value[LTV] ratio loan) and median family income.
Thisratio hasbeen relatively gable, around 15 percent, for
severa years, which isaslow asit hasbeen over the past
twenty-five years (Chart 6).26 Thisisin sharp contrast to the
conditionsof thelate 1970s and early 1980s, when high home
pricesand high nominal interest ratescombined to erode cash
flow affordability.

This alternative affordability ratio thussuggessthata
gandard single-family home till remains quite affordable
from a cash flow standpoint, even though home prices have
increasd rapidlyin recent years. Thisin turn impliesthat
home priceshaverisen in linewith declinesin mortgage
interest ratesand increasesin median family income. Both
of these conclusonsargue againg the exigence of ahome
price bubble.
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4.2 Rent-to-Price Ratio

Therent-to-priceratio typicdly usedto supportthe notion of
ahome pricebubblehastwo flaws. Thefirg isthat the OFHEO
(repesat sales) index usudly isused asthe home price measure.
Wenoted earlier that thereisevidence that the OFHEO index
isnot acongant-quality priceindex. In contrast, the
numerator of therent-to-priceratio (that is, ownersO
equivalent rent) isdesgned to capturetheimplicit rent of a
congtant-quality owner-occupied housing unit, and the CPI
procedures control for changesin aunit@sizeand
amenities?”? Thus, in the standard rent-to-priceratio, the

numerator and thedenominator are conceptually inconsistent.

Construdingthisratio using the constant-quality new
home priceindex from the U.S Bureau of the Census makes
the numerator and the denominator more conceptually
consgent, but resultsin adramatic differencein the
concluson onewould draw. Therent-to-priceratio derived
from the congtant-quality new home price hasfallen very little
over the past few yearsand remainswell within itshistorical
range (Chart 7). Again, instead of providing evidence of a
home pricebubble, aconsistently measured rent-to-priceratio
indicatesthat homepricesarenot out of line with their
fundamentals.

The second flaw of the sandard rent-to-priceratio isthat,
much like the standard price-to-incomeratio, it failsto take
into account the dgnificant decline of interest rates. A homeis
anincome-producingasst, concepually similar to astock

Chart 7
Ratios of OwnersO Equivalent Rent
to Alternative Price Indexes
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Thevaueof such an asset isthediscounted present valueof the
netincomeit provides, with thediscount ratebeingthecurrent
yield on acompeting asset with comparablerisk characterigtics.
Even if the net income sream remains congtant, adeclinein
the discount rate will boost the equilibrium value of the asset.

A smpleasst pricing modd alowsusto incorporate
interest ratesinto therent-to-priceratio. For example, Poterba
(1984) suggeststhat, in equilibrium, homeownersequalizethe
margina cos and benefit of the servicesderived from the
housing assetsthey own. The margina benefit istherea
implicit rental pricefrom thegtructure, whilethemarginal cost
istheuser cost of the asset. Asdefined originally by Jorgenson
(1963), theuser codt isthesum of the after-tax opportunity cost
of holding the capital assetafter-tax propertytaxes,and
depreciation and repair, minusthe expected capital gain of the
asxt. Thisarbitrage condition can be expressed as

(1) L. § & St S g o #

Inequation 1, ! . istheimplicit rent of thestructure,# isthe
homepriceindex, 1.? istheincometax rate, %istheshort-term
(three-month Treasury bill) interest rate,?® 7% isthe property
tax rate, $. isthedeprecétion (plusrepair) rate,and ' "9 #is
expected capital gainsfrom the housng asset. Rearranging
equation 1, we get aform that expressestheinterest rate
adjustment to therent-to-priceratio:

? o &S S S S o #

Equation 2 showsthat therent-to-priceratio should be
adjusted by subtracting theinterest rate and property tax rate,
both on an after-tax bads, and the depreciation rate. This
adjusted ratio isthen inversdy related to expected homeprice
appreciation. In equilibrium, unusually low levels of the
adjusted rent-to-priceratio suggest that housing market
participantsexpect high ratesof homepriceappreciation, akey
ingredient of an asset bubble.

Calculating the expression on theleft-hand sde of
equation 2 usng the congtant-quality new home price index
(and indexing it to makeit comparable with theindexesin
Chart 7), we seethat the adjusted rent-to-priceratioisnot a a
level that suggestsahome price bubble exists (Chart 8).3°
Ingtead, the period when thisratio was quitelow wasin 2000,
but the other factorsin the market (including the strong
incomegainsat that time) prevented pricesfrom falling. With
the subsequent declinein interest rates, theratioisnow at a
level in the upper part of itshigtorical range.

Asanother approach to ng expectations of future
priceappreciation, we use micro datato etimatetheleft-hand
side of equation 2. A sample of renter-occupied single-family
homesfrom the American Housing Survey for odd-numbered
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Chart 8
Ratio of Opportunity-Cost-Adjusted Rent to Prices

Index: 1984:1=100

e A\ "
95 \V/ \/"\J\-\\’/

90

85

80 1 L L L L L L L
1984 90 95 00 03

Sources:U.S.Depatment of Commerce, Bureau ofthe Census and
Bureau of Economic Analysis, Board of Governors of the Federa
Reserve System; authorsCralculations.

Notes:The @tio was onstructed using theanstant-qualiy home
price inde. Shaded a&as indica perods desigated national
recessions pthe National Bureau ofE@nomic Reseash.

yearsfrom 1985 through 2001 isused to estimate, for each
sampleyear, amodd of log rentsasafunction of physical and
locational characteristics.® Weusethismodel to estimaterents
for owner-occupied homeswith valuesaround the median
price of exigting sngle-family homessold. Then, usngthe
equilibrium condition expressed by equation 2, aswell as
edimatesfor property taxesand insurance and an assumed
depreciation rate of 2.5 percent per year, we etimate the

Chart 9
CPI, Constant-Quality Index, and Expected Home
Price Appreciation
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expected asset appreciation rateinherent in therent-price
relationship. Thisexercise suggesdsthat expectations of future
price appreciation have been dowing over the past decade,
roughly in linewith the dowing of overal inflation (Chart 9).
It dso supportstheconcluson that thecurrent housing market
isnot characterized by widespread expectationsof rapid future
price appreciation.

5. Housing Sed or Analysis
Using a Sructural Model

Our analyss of both cash flow affordability and a smple asset
valuation mode suggeststhat, given the seep declinein
interest rates, home pricesdo not appear to beat unusually
high levels. Moreover, the housng market doesnot appear to
be driven by expectations of rapid future price appreciation.
However, to evaluatefurther the posshility of abubble, weuse
asructura mode of the housing sector developed in
McCarthy and Peach (2002).

We use agock-flow investment mode in which the
equilibrium priceper unit of housing established in themarket
for theexisting stock determinestherate of grossadditions(see
thebox for details). If those grossadditionsexceed the number
of unitslos because of depreciation, demolition, and other
causes, thestock growsover time. In long-run equilibrium, the
gross additionsequal lossesto the sock so that the stock
remainsunchanged. The short-run dynamicsof themode are
auch that thereisdow adjusment to thislong-run equilibrium.
Thekey variables determining demand for the existing stock
are permanent income and the user cost of residential capital.
Thekey variables determining flow supply arethe price per
unit of stock and congtruction cogts.

Thepriceper unit of theexigting stock isdetermined in the
demand sde of the modd, making the difference between the
actual home price and the estimated equilibrium price of
particular interest in assessing the exigence of abubble. A
postive difference would imply that current pricesare higher
than what the fundamentals can support over thelongrun,
thus suggesting abubble. However, the opposite appearsto be
true; current pricesare low compared with their long-run
determinants, suggesing that abubbledoesnot exist
(Chart 10).%2

Of course, home prices have been rising rapidly sincethe
mid-1990s, implying that equilibrium home prices have been
risng even morequickly in recent years. In fact, equilibrium
home pricesgenerally haverisen rapidly sncethe early 1990s,
although they had accelerated markedly in 2001-02 before
falling off dightly in 2003 (Chart 10).
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The Structural Housing Model

The structuralhousng modelthat underliesour estimategsan
updated verson of themode in McCarthy and Peach (2002). The
model isaverson of the commonly used sandard stock-flow
modd that takesinto account the gradua response of housingto
monetary policy.

Themodelisanchoredby along-run equiibrium. On the
demand sde, given thestock of housing3., thelong-run demand
function determinesthe (real) price &2) that clearghe housing
sock given the permanent income of households (proxied by
nondurablesand services consumption , .) and the housng user
cod 4.. Thisreationship can be expressed as(all variablesin
logarithms):

® &S - Bt gyt gl

On the supplyside thelong-run supplyprice &)) inducesa
sufficiently high invesment rate (1/H) to cover depreciation and
expectedousing stockgrowth giventhe coststructure , , . of
homeconstructionfirms. Thisrelationship can be expressed as

@) &% ., "% 34 . ...

Thehousirg marketadustsslowlytowardecuilibrium, andwe
accountfor this by incorporating an error-correction processn
thedemand and supply sidesof the mode .2 Specificallyif ashock
occurswhenthemodelisin long-run equilibrium, wedgeslevelop
between the current price and thelong-run demand and supply
prices A fraction of eachwedgds closedn a period, sothatthey
dowly disspateif no other shocks occur.

On the demandside this impliesthat homepriceinflation
tendsto declineif thereis apositivegapbetwea actualhome
pricesand &2). Also,homepriceinflation in theshortrun is
affectedoy permanemnincomechangesusercostshousehad
financialwealth, andtenart rentinflation. Thereforethe short-
run demand equation is:

(B &S &, BN IR BT A
4/ * 5.4/ * &#O..

In the shott-run supplyeqtetion, theresidentiainvestment
rateincreaseswhen actual homepricesexceeo?z). It isalsoaffected
in the shortrun by constriction costshomepriceinflation
(seeMaye and Somervillg2000]),land pricesandtheinvertory
of homeson the market? Thereforethe short-run supply
equetion is

(4) *--*((#'$+)&m!u&)'?'!_,+_,!*&_,%*”"
#, gt *&H#, (O #1.

From equation 3, &" &.2) isameasure of the gap between the
currentactualpriceandthe priceimplied by long-run demard
factors that affect homepriceinflationoverthenearterm.Assuch
in this articleweuse & " &2 asameasuref the difference
betweeractualhomepricesandtheir fundamentals.

Estimate®f thelong-run demandfunction, equation1,
which areusedin constructingour measuref ahomeprice
bubble,arepresentedn thetable® The etimatesare similar to
thoseof McCarthyand Peach2002).The coefficientdavethe
correct sgnsand are gatigtically significan. In particular, the
coefficienton consumptionindicatesahighlong-runincome
elasticityof housirg demand while the long-run elasttity of
demand to user cogsisrdatively samall.

Estimates of User Demand (Equation 1)
1981:1-2003:3

Variable Coefficient Sandard Error
Housng stock -3.205 0.245
Consumption 3.205 0.245
User cost 0.202 0.024

Source AuthorsCtdculations.

Notes The dependent variableisthelog real home price. The
Johansen maximum likelihood estimation method was used
to produce etimates. The datainclude four lagsin the vector
autoregresson.

& For evidence, see, among others, Fair (1972), Rosen and Smith (1983), DiPasquale and Wheaton (1994), Mayer and Somerville (2000),

and McCarthy and Peach (2002).

b For evidence on theinventory effect, see Topel and Rosen (1988), DiPasquale and Wheaton (1994), Mayer and Somerville (2000),

and McCarthy and Peach (2002).

¢We edimate equations 1 and 2 jointly using the Johansen maximum likelihood estimation method for cointegrating vectors assuming two
cointegrating vectorsand therestrictionsimplied by thetwo equations. Wealso includeoneadditional restriction: themagnitudeof thecoeffidents
on the housing stock and on consumption isthe same. Thisadditional constraint wasimposed to obtain coefficients of easonableOmagnitude.
If weexcludethiscongraint, the qualitative pattern of the difference between actual and GundamentalOpricesissimilar to that in Chart 10N in
parti cular, actual home priceis bdow that determined by fundamentasN but the magnitudesare much larger.
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Chart 10
OFHEO Index Relative to Equilibrium Price
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To examinethefactors behind therisein the modd®@
equilibrium prices, we decompose the equilibrium price
appreciation into the portion based on strong economic
growthN the difference between consumption and housing
stock growth ratesN and into the portion based on declining
user cogs. Chart 11 presentsthe year-over-year growth rate of
the equilibrium price along with the economic-growth
contribution; the difference between thetwo isthe
contribution of user cost changes. Thedramatic declinein user
costsinduced by thedeclinein interest rates clearly hasbeen
the principal factor in the 2001-02 acceleration of equilibrium

Chart 11
Equilibrium Home Price Growth and Contribution
from Economic Strength
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home prices. Nonetheless, a solid base was established by the
srong economic growth in the 1990s, asmogt of theimpetus
for equilibrium home price appreciation came from the
period@robust economy.

Looking forward, we notethat one concern prompted by
thisrecent risein equilibrium home pricesisthe effect of an
increasein interest rates. However, we believe that higher
interest rateswould not necessarily lead to alarge declinein
equilibrium home prices. In the current environment, risng
rates probably would result from stronger employment and
income growth. Therefore, whilethe contribution from user
costswould be negative, the economic-strength contribution
would counteract it.

Our econometric evidence thus confirmsour previous
andyds Thecombination of the srong economic growth of the
1990s and the declinesin interest ratesismore than sufficient
to explain the rise of home prices since the mid-1990s.

6. Susceptibilit y of HomePrices
to a3 eep Decline: Evidence
fromRegional Markets

Our analyssindicatesthat ahome price bubble doesnot exis.
Nonetheless, home pricescould fal because of deteriorating
fundamentals, and thusit isuseful to gauge the magnitude of
previousdeclines. Nationally, nominal pricedeclineshavebeen
rare (Chart 1). Moreover, red price declinesN an important
congderation during thisperiod of low inflationN have been
mild. For example, the early 1980s and early 1990sfeatured
wesk fundamentalsN sow income growth and high nominal
interest ratesand unemploymentN yet real home prices
declined only about 5 percent.33

Onereason for the moderate volatility of national home
pricesisthat the housng market comprises many
heterogeneousregiona markets. In the past, someregions
experienced wide swingsin real home pricesthat were not
apparent in the aggregate satigtics. For example, real home
pricesin Cdliforniaand Massachusetts have been much more
volatile higtorically than those for the nation asawhole
(Chart 12). Thesewideregional swingsmay have been
influenced by fluctuationsin population and income growth
that would not occur at the national level.

For mogt gates, income and home priceshavehistorically
been closdly rdlated.®* Therefore, to examinetherole of
regional economic growth on recent regional home price
movements, we compare personal income growth and home
priceappreciation by satefor theperiod 1999:1to 2003:2. The
areasof rapid homepriceappreciationtend to beareasf rapid
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Chart 12
State Fluctuations Masked by Aggr egation
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personal income growth, asonewould expect (Chart 13).
However, there are several sateswith equally high growth of
personal income but much lower home price appreciation.
Therefore, the recent regional patternsof homeprice
appreciation do not just reflect faster versusdower growing
states, but also other factors.

One such factor isthe ease of increasing supply. Over the
1999-2003 period, home price appreciation washighest in

One reason for the moderate volatility of
national home prices is that the housing
market comprises many heterogeneous
regional markets.

gatessuch asCalifornia, Massachusetts New Hampshire, New
York, and New Jersey, and in Washington, D.C.3° Somerecent
research suggeststhat, because of population density and
building restrictions, the supply of new housng unitsislikely
to berelatively inelasticin theseareas 3¢ In contrast, stateswith
comparable growth of income but relatively low home price
appreciation were Utah, New Mexico, Idaho, and North
Dakota, where supply probably ismore dagtic.
Becauseindagtic supply implieslarger price responsesto
smilar-szed shiftsin demand, supply eagticity may bean
important factor behind some of the recent larger price

increases acrossregions. To investigate the role of supply
dadticity, we examine two relationshipsacross sates. First, we
comparethevolatility of home price appreciation with recent
homepriceappreciation. Second, welook at satepricechanges
relativeto aggregate fluctuationsand compare thiswith recent
state home price appreciation.

If supply dagticity hasbeen an important factor behind
recent home price movements, we would expect that states
with higher home price appreciation over recent years
higtorically have had more volatile home prices. Comparing
home price appreciation over 1999-2003 with the sandard
deviation of homepriceappreciation over 1975-99, wefind this
to betrue.Statessud asCalifornia, Massachusetts, New
Hampshire, New York, and New Jersey, aswell asWashington,
D.C., havetended to havethemost volatile home pricesaswell
asstrong appreciation over recent years (Chart 14).

Another implication of differing supply elagticitiesisthat
home prices should be more responsive to aggregate demand
fluctuationsin stateswith inelastic supply. We measure this
responsiveness by the coefficient on aggregate home price
appreciation in aregresson, etimated over 1975-99, of
date home price appreciation on aggregate appreciation.

Chart B

Home Price Appreciation and Aggregate Income
Growth by State
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WestVirginia.
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Chart 14
Home Price Appreciation and Volatility by State
Percent
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Chart 15
Home Price Appreciation and Responsiveness

to Aggregate Price Shifts by State
Percent
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By comparing thismeasure with recent home price apprecia-
tion, wefind that the moreresponsve gatestend to have had
higher appreciation in recent years, consstent with theindastic
supply suppostion (Chart 15).

Our evidence thus suggeststhat changing demand
fundamentals should cause pricesto fluctuate morein
Cadiforniaand thenortheast than in other areas. Therefore, the
srong home price appreciation over 1999-2003 in those areas
isaconseguence of improving economic conditionscombined
with relatively unresponsive supply. Our evidence also implies
that recent state pricefluctuationscan beexplained through an
expanded mode of fundamentals. Thisconclusion isin
contragt to Higginsand Oder (1998), who suggest that
unusually strong price appreciation in some states (compared
with thepredictionsof asmplepricingmode) indicateshome
price bubblesin thoseregions.

7. Conclusion

Our analyssof theU.S housing market in recent yearsfinds
littleevidenceto support theexisenceof anational homeprice
bubble. Rather, it appearsthat home priceshaverisenin line
with increasesin persona income and declinesin nominal
interest rates. Moreover, expectationsof rapid price
appreciation do not appear to beamajor factor behind the
strong housing market.

Our observationsalso suggest that homepricesarenot likely
to plungein responseto deteriorating fundamentalsto the
extent envisoned by some analysts. Real home prices have
been lessvolatilethan other assat prices, such asequity prices.
Severa reasons have been cited for the lower volatility,
including the cost to speculatein the housing market.3”
However, there have been examples of extreme home price
volatility whereit presumably hasbeen costly to speculate, such
asin Japan in thelate 1980sand the 1990s. Therefore, weprefer
instead to emphasize that the lower volatility of national home
priceslikely gsemsfrom thedigointed nature of the U.S
housing market.

Furthermore, our sate-level analysisof home pricesfinds
that whilepriceshaverisen much faster recently for somegates
than for the nation, the supply of housing in those states
appearsto beindastic, making pricestheremorevolatile.
Wetherefore conclude that much of the volatility at the sate
levd istheresult of changing fundamentalsrather than
regional bubbles. Nevertheless, weaker fundamentals have
caused homepricedeclinesin thoseareaswith inelastic supply.
If the pagt isany guide, however, that phenomenon isunlikely
to plungethe U.S.ecmnomyinto arecessian.
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Endnotes

1. Thiscalculaton is basedn the Office of FederaHousing
Enterprise Oversight (OFHEO) repeat saleshome priceindex relative
to the personalconsumptionexpemitures deflator.Thisandother
measuesof homeprices are discussed later.

2. Se,for exampleBaker(2002).

3. SeeTracy,Schneiderand Chan(1999)and Tracyand Schnéder
(2001).

4. Theedimatesby Higginsand Oskr (1998)suggesthatthese
nonfundamental homepricemovementsreduced aggregate
residetial investmenty 1.1percenagepointsin 1991

5. Engellardt (1996)alsofindsasignificant effect,but only for real
captal losses. HoweverHoynesand McFadden (1997) and Levin
(1998)find little or no effectof housirg wealthon consumpton

or saving.

6. ForexampleseeGreenspaif1999).

7. Asof 2003:3 putstandirg homemortgagestotaled more than
$6.6trillion, while owners®quity asa percatageof the valueof
household real etate wasat arecord low.

8. For adiscussion of the quantitativeeffectof thefinancial
acceleratoon economicactiviy, see BernankeGertler,and Gilchrist
(1999).Aoki, Proudman andVlieghe(2002)discuspossblefinancial
accelerator effectsthrough housingin the United Kingdom.

9. A recent sudy whose conclusionsare smilar to ours, although
obtainedusingdifferert methodsjs Caseand Shiler (200B).

10. Moreover,both measuesrepregntasubsebf their respective
universesThemedian priceof existinghomessoldreflectsonly those
homes sol through amultiple-listing servicavhile the medianprice
of new homessold reflectsonly so-called spec-built homes, wherethe
land and gructure are sold as one package.

11. Thebascmethodology for repeat salesindexeswasfirst described
in Baley,Muth, andNourse(1963. CaseandShiller(1989)modified
it to correct for possble heteroskedasticty inducedby varyingtime
between salesfor different properties.

12.% - /A*23-4,%5 67 85%9:,;* <.9%=,*32>9:19*%.042>9*
@'ABCD

13.ForexampleseeHatzius (2002 p. 10,footnote 2).

14. Anotherproblemwith thismethodof real-timeanalysissthatthe
wholehigtory of theindex issubject to revison in each period asmore
homesare sold that had transactiorsin previousperiods.

15. Thisindex,however, maynot accour for changesn quality that
do not lead to changesin thesemeasuredcharacteristis. Thesenaybe
significantIn AmericanHousing Surveydatafrom 1985to 1993 the
percentage of homesthat had built new (or remodeed) additions,
kitchensandbathroomswas4,9,and 12 percet, respectivelyin
comparison20percentof househallshadinstallednewinsulationor
storm doors/windows and 78 pereenthad Orotiine maintenanceO
expendituressomeof which could haveimprovedquality (see
Gyouko andTracy[2003, Table 1]). Nonethelessthe constant-
quality indexfrom the U.S.Bureauof the Censusloesappeairto
control for more quality changesthan doesthe OFHEOQ index.

16. Also notethat the congant-quality newhomeindexis more
volatilethan the OFHEQ index, probably indicating the difficulty
in calculatingsuchanindex.

17. SedJ.S.Bureauof the Census(1999,2000).

18. Gyourko and Tracy (2003), usng American Housing Survey data,
find that householdgendto spend more on maintenance and
improvements when homepricesin the metropolitanareaarerising.
Thisphenomaon couldfurther accentuat¢herisein the OFHEO
priceindex.

19.MeeseandWallacg(1997)identify someshortcomingf repeat
sdesindexesfor sudying rea etate pricesatthe municipality level.
Theseincludethe possibilitythatrepeatsaksarenot representativef
overallsalessmall sampleproblems, and thenonconstayof implied
housingcharacterist prices(animplicit assumption of repeat sales
indexeds that suchimplicit pricesareconstant) At themore
aggregated levelsthat we study, thefirst two problems probably are
not important; however, therdationship presentedin Chart 2 suggests
thatthelatterproblemremainsrelevan for repeatsalesndexestthe
national level.

20. SeeHulten (2003).
21.Beyondthis, somecommentates havepointedto the high

turnover rate of the housing stock, athough thisrate hasbeen high
for sometime.
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Endnot es(Contin ued)

22. Se Campbd and Shille (2001)for adiscussiorof this
mechanism in regard to the dividend-to-priceratio for corporate
equities.

23.Eventhoughtheymaynot describehe currentsituation asa
bubble, some analysts have used thesesamemeasure$o arguethat
therate of home price appreciation will slowdramaticaly in thenear
future. Seefor exampleHatzius(2002.

24. We assume athirty-year amortization and that amaximum of
27 percent of pretax income can be devoted to principal and interest
payments.

25.Thisisthe oppositeof the effectthat therisein inflation had on
affordabilityin thelate1970s Asdiscussebly Kearl(197M), theriseof
nominalinterestratescombined with the nominal long-term fixed-
rate mortgage contract meant that householdswhoserea permanent
incomewassufficient to purchaseaparticularhomecould notbecause
theinitial realpaymers werebeyord the houselld@current
resources.

26. Because we assume a congtant loan-to-valueratio in this
cakulation,anincreasén LTV ratiosoverthis periodwould resultin
highervaluedn lateryearf our affordability ratio thanweshow.
HoweveralthoughLTV ratiosroseduring the 190s theyhave
declinedrecently andthe currentaverageatio is nearthat of the
mid-198G.Forexamplethe averagé TV was73.6percentin 2003,
comparel with 74.3percent in 198 and77.0percenin 1984(Federal
HousingFinance Boarddata,which exclude refinancing loans).

27.62EF2E Y932EF.-/2P9%4,*<2K G-1*,4/9: 4%+, . I>EF, 9-*
232H9,E119>/K.0,9-E9-19%4 *?L\MKL,,*L-.<,0%9:* P.10/9@!AABC

28.Althoughwedo not pursuetheissuehere,our otherresearch
suggestthat the owners@quivalet rentindexproducedby the
Bureau of Labor Satisticsdoesnot correspnd to analternative
ownersCequivalent rent series derived from the AmericanHousing
SurveySeeMcCarthy and Peach(2004).

29.Asin Poterba(1984) weuseastort-term interestrateto measure
the opportunity costof holding the housing assetThisimplicitly
assumesthat the homeowner can borrow or lend &t that rate. If we
insteadusemortgageanterestrateswhich implicitly assumethat the
homeownercanonly borrow through the mortgage market, the
qualitative resultsare smilar because mortgage rates also have

D

declined Finally,notethat equationl useghe nominalinterestrate
becaus¢hetaxdeductibilty of interest paymentson homemortgages
isbasean nomina paymets.However, becausenomina homeprice
appreciations subtracedfrom interest paymentsin equation 1, the
equation can berearranged to present ardationship in termsof the
realinterestrate realhomepriceappreciationandgeneal inflation.

30.In this calculationtheincometax rateisthe marginal ratefor a
household with twice the median income and the property tax rateis
aweighted aggregate across gates; both are from the Board of
Governorsof theFederal Reserve Sysem.Theinterestrateisthethree
month Treasunybill rate. Thedeprecition rateis calculatedising the
depreciatiorand netstockof singe-family housing from the Bureau
of Economic AnalysistFixed Assetsand Consumer Durablesdatabase.
Wearriveat similar concusionswhenusing the OFHEO indexin
placeof theconstant-quality newhomepriceindexof theU.S.Bureau
of the Census.

31.Thispartof the exercisés similar to the analysi®f Crone,
Nakamura, and Voith (2001), who a0 estimatehedonic regressions
for tenantrent. Howeve, onemajor differenceisthatweusea
logarithmic specification whereas Crone,NakamuraandVoith use
the Box-Cox transformation.

32.In egimating this model| weusethe OFHEOindexasthe home
priceindex.Neitherthe OFHEO nor the constant-giality newhome
priceindexfrom theU.S.Bureauof the Cersusisidealfor thismodel:
the OFHEO index isnot acongtant-quality index but it doesrelateto
pricesof the exigting stock,while the otherindexrefersto newhome
sdesonly and not to the exigting stock.We presenthe resultsusing
the OFHEOindexbecaus¢hat indexis usedmorecommonly.
Howeverour conclusionaising the constant-aiality newhomeprice
indexarethesame.

33.Anotherreasorwhy homepricesare lessvolatie isthatwhen
demandis weak reportedpricesmayincludethe value of seler
concessios(for exampé, belbw-market financing).SeePeachand
Crélin (1985).

34. See Case and Shiller (2003).
35.Interestngly, CaseandShiler (2003 find that mogt of these states

traditionally havehada more unstablerelationshipbetweenhome
pricesandincome
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Endnot es(Contin ued)

36.SedGlaeseand Gyourko(2003.

37.Forexamplein testimony beforethe U.S.Houseof
RepresentatesQoint Econonic Committeeon April 17,2002,
Federal Reserve Chairman Alan Greengpansaid:O. . salesn thereal

estate market incur substantial transactions costs and, when most
homesare sold, the seller must physically move out. Doing so often
entailssgnificant financia and emotiona costsand isan obvious
impedimert to stimulatinga bubble through speciativetradingin
homes.O

FRBNY Economic Polic y Review / Decembe 2004

15




References

Adi, K., J.ProudmanandG.VIieghe2002.0H01$eSisCoIIateraj
Hasthe Link between House Pricesand Consumption in the
United Kingdom ChangedOFederal Reserv@ankof New York
Economic Pol icy Review 8,no0. 1 (May): 163-77.

BaileyM. J.,R.F. Muth, andH. O. Noursel%S.OARegress’n
Method for Redl Estate Price Index Construction.OJour nal
of th e American Statistical Associati on 58,no. 304
(December)933-42.

Baker, D. 2002.0rheRun-Up in Home PricesA Bubble.@entre
for Economic and Policy Research Chal | enge 45,n0. 6
(NovemberDecembe): 93-119

Bernanke B. S, M. Gertler, and S Gilchrig. 1999.0Tte Financial
Accdlerator in aQuantitative Business Cycle Framework.O
In J.B. TaylorandM. J.Woodford,eds.Handbook of
Macroeconomics, 1341-93AmsterdamElsever.

Calhoun, C. A. 1996.GDFHEOHousePricelndexesHPI Technical
Descrption.OMimeo, Office of FederaHousing Enterprise
Oversght, March.

Campb#, J.Y.,andR.J.Sthiller. 2001.0OValation Ratiosandthe
Long-RunStockMarketOutlook: An Update. ONBERWorking
Papemo. 8221, April.

CaseK. E. 1992 OTte RealEstateCycleandthe Economy:
Conseqencesof the MassachsettsBoomof 1984-19870
Ur ban S udies 29 no. 2 (April): 171-83.
NN N. 2000.CGRealEstateandthe Macroeconomy.@rookings
Paperson Economic Activity ,no.2:119-62

Cass K. E, J M. Quidey, and R. J Shiller. 2001 OComparingVealth
Effects The Sock Market versusthe Housing Market. ONBER
Working Papemo. 8606 November.

Cass K. E, and R. 1 Shiller. 1989 OTle Efficiencyof the Marketfor
SingleFamily Homes.@merican Economic Review 79, no. 1
(March): 125-37.

NN N. 2003.0sThereaBubblein the HousingMarket?An
AnalyssOUnpublished paper, Brookings Pand on Economic
Activity, September.

Crong T. M., L. |. Nakamura, and R. Voith. 2001.0Measuring
AmericanRentsA RevisionisHistory.CFederaReserv@ank
of PhiladelphiaWorking Papemo. 01-8,Juy.

DiPagyuale, D., and W. C. Wheaton. 1994.(Housirg Market
Dynamicsandthe Futureof Housing Prices.Cour nal
of Urban Economics 35, no. 1 (January)1-27.

Engdhardt, G. V. 1996 OHous®ricesand Home OwnerSaving
BehaviorORegional Science and Ur ban Economics 26,
no. 3-4 (une): 313-36.

Fair,R. C. 1972.0Disegilibrium in HousingModelks.Qlour nal
of Finance 27, no. 2 (May): 207-21.

Glaesr, E.L.,andJ.Gyourka 2003 OThdmpactof Building
Restrétionson HousingAffordatility. OFederaReserv@ankof
New York Economic Policy Review 9, no. 2 (Jure): 21-39

Greengpan, A. 199. OMvrtgageMarketsand EconomicActivity.O
Remarksbefore aconference on MortgageMarketsand Economic
Activity sponsored by America@Community Bankers, Washington,
D.C., November 2. Available at <http://www.federakeserve.gov/
boarddocs/speeebs/1999/1999102.htm>.

Gyouko,J, andJ Tracy 2003 OUsindHome Maintenanceand
Repairsto Smooth VariableEarnings.GederaReserv@ank
of New York Staff Report no. 168, May.

Hatzius J 2002 OHousin@ndthe U.S.Consumer:Mortgagirg
the Economy® Future.OGoldman Sachs Global Economics
Papemo. 83.

Higging M., and C. Oder. 198B. OAssdWlarketHangove'sand
Economic Growth: U.S Housing Markets.(FederaResrve
Bankof NewYork Resear ch Paper no. 9801 January.

HoynesH. W., andD. L. McFadden1997. OThdmpactof
Demographicson Housngand Nonhousng Wedlth in theUnited
SatesOln M. D. Hurd and Y. Naohiro, eds, The Economic
Effect sof AgingintheUnited S at esand Japan, 153-94.
Chicago:University of ChicagoPress.

Hulten,C.R. 2003.0Pricédedonics:A Criti cal Review.(Federal
Reserv8ankof NewYork Economic Pol icy Review 9,no. 3
(September)5-15.

6 AreHome Pricesthe Next (Bubbl e(?




Ref er ences (Cont inued)

Jorgensn, D. W. 1963.0@pital Theoty and InvestmentBehavior.O
American Economic Review 53, no. 2 (May): 247-59.

Kearl,J.R. 1979. Qnflation, Mortgages, and Housing.QJou nal
of Political Economy 87,n0.5 (October):111538.

Krainer, J 2003 OHous®rice Bubbles.GederaReserv@ank
of San Francisco Economic Letter, no.200306,March?7.

Leshy, M. C. 2003. GHow Big a Housing Bubble?eutscheBank
U.S Economics Weekl y, April 4.

Levin, L. 1998.(Are Asset§ungible T esting the Behavioral Theory
of Life-Cyde Savings.OJour nal of Economic Or ganization
and Control 36,no.1 (July):59-83.

Mayer, C. J, and C. T. Somerville 2000. OResidentigonstriction:
Using the Urban Growth Mode to Estimate Housing Supply.O
Jour nal of Urban Economics48,no.1 (July): 85-1®.

McCarthy, J, and R. W. Peach. 2002 OMbnetaryPolicy Transmissin
to Residential Investment.OFederal Reserve Bank of New York
Economic Pol icy Review 8,no. 1 (May): 139-58.

NN N. 2004.CHousirg Trendsin the 1990sThe Effectson Rert
Inflation and ItsMeasurement in the CPI.OUnpublished paper,
FederaReserve Bankof NewYork.

Meee,R.A.,andN. E.Wallace 1997 OTheConstructionof
ResidentiaHousing Pricelndices:A Comparison of Repeat-Sales,
Hedonic-Regression, and Hybrid ApproachesOJou nal of
Real Estate Financeand Economics 14,no0.1-2 (Janary/
March): 51-73.

PeachR.W.,and G. E.Crelin. 1985.0Th@eIow-MarkeFinancirg
Premium: The BuyerO¥iewpoint. Appr aisal Jour nal 53,n0.4
(October): 562-74.

Poterba, 1 M. 198t OBix Subsidieso Owner-OccupiedHousing:
An Asset-Market Approach.OQuart er |y Jour nal of
Economics 98,no0. 4 (November):731-52.

PtacekE.,andR. M. Baskin 1996.(Revision of the CPIHous ng
Sampleand EstimatorsOMont hly Labor Review 119,no.12
(December)31-9.

RosenK. T.,andL. B. Smith 1983.0rhe Price-AdjustmenhProces
for RentalHousingandthe Natural Vacancy Rate OAmerican
Economic Review 73,no0. 4 (September)779-86.

inner, J S 1996 OlsHousingWealtha Sdestow?0n D. A. Wise,
ed.,Advancesin t he Economics of Aging, 241-68.Chicago:
Univerdty of Chicago Press.

Siditz, J E 1990.0Symposim on Bubbles.Qour nal of Economic
Per spect ives 4,no. 2 (spring):13-8.

Topel R.,andS.Rosen1988 OHousingnvestmentn the United
SatesOJournal of Political Economy 96, no. 4 (August):
718-40.

Tracy, J, and H. Shneder. 2001.0Stockis the HouseholdPortfolio:
A Look Backatthe 1990s.6GederaReserv@ankof NewYork
Current Issuesin Economicsand Finance 7,no. 4 (April).

Tracgy, J, H. Shneder, and S Chan. 1999.C)Ar(=£5tocks(')vertakhg
RealEstatén Househotl Portfolios?OFederal Reserve Bank of
New York Current Issuesin Economicsand Finance 5,
no. 5 (April).

U.S.BureawftheCensusl 999 Cur rent Const r uct ion Report sN
Charact eristics of New Housing: 1998C25/98-A.
Washimgton,D.C.: U.S.Departmentof Commerce.

NNN . 2000.Current Constr uction Report sN Housing
Completions: December1999C22/99-12WashingtonD.C.:
U.S Department of Commerce.

Theviewsexpressed arethose of theauthorsand do not necessarily reflect the postion of the Federal Reserve Bank of New York
or the Federal Reserve System. The Federal Reserve Bank of New York provides no warranty, expressor implied, astothe
accuracy, timeliness, completeness, merchantability, or fitnessfor any particular purposeof any information contained in
documentsproduced and provided by the Federal Reserve Bank of New York in any form or manner whatsoever.

| FRBNY Economic Polic y Review / Decembe 2004 17




