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A Comparative Analysis of House Prices and Bubblaa the U.K. and New
Zealand

1. Introduction
Much media and professional attention is givenhi d$tate of the housing sector in
the economy. In particular commentators focus ow house prices are changing
over time and whether the observed price dynamres saistainable, or indeed,
whether a ‘bubble’ exists that will eventually peakhis interest is well warranted
given the importance of housing in the wider ecopomin many economies
residential housing is a major asset in householdfgios (Englundet al, 2002;
Flavin and Yamashita, 2002) hence actual and eggettanges in the market value
of housing will impact on actual, as well as petaeys of future, household wealth.
Such portfolio effects can be considerable and len reported as having a greater
impact on the economy than those resulting froomgha in the value of financial
assets. For example, wealth effects on househlmidumnption patterns tend to be
greater for housing than for financial assets (Gdsd, 2005; Benjamiret al, 2004)
and the negative effects of house price busts ergtbwth of the economy not only
have twice as large an impact as those from staakeh busts but last twice as long
(Helbling and Terrones, 2003).

Further, prolonged departures of house prices fiioer ‘affordable’ range
(relative to average household income) can resu#itatic market conditions due to
existing homeowners being reluctant or unable toanap the property ladder. Such
market conditions, particularly when the supplynefv housing is constrained, would
tend to close-up the supply of lower-cost housongifst-time buyers.

In fact, much of the attention given to house ggics driven by the negative

impact that rapid and unsustainable changes inehq@uges would have on the



general economy not only in terms of consumptioth amtput effects but also on the
accessibility of households to this important sewstwealth.

The aim of this paper is twofold. First, we comgaihat we ternflundamental
house prices witlactual house prices for the U.K. and New Zealand rangwey a
35 year period from 1970 through 2005. The measen¢raf fundamental prices is
based on the present value of household expectabbriheir future real income
stream. Thus, akin to the traditional ‘affordalilistudies (Gyourko and Linneman,
1993; Bogdon and Can, 1997), we consider the hpuse — household income
relationship but do so in terms of measuring whaiisle prices ‘should be’ given
expectations of household real disposable incontk aampare these with actual
prices at each point in time. We are able theesforidentify periods where there are
significant prolonged departures from this implieshdamental value and where a
bubble can be said to exist.

Second, we analyse deviations from fundamentalevaVer the sample period
by investigating the type of behaviour which mighive any revealed house price
bubble components of the departures from fundarheatae. In particular we ask:
are bubbles driven by awerreactionby households to the expected future value of
real income, or driven by price alone band-wagonor momentuneffect, whereby
agents tend to buy after price increases and d$wdl @rice decreases? Such
distinctions are important not least because ofpiblecy implications regarding the
economy-wide management of such bubbles, whiclowfse may differ according to
the type of behaviour predominant in driving hopsgee bubbles.

As indicated above we investigate both the U.Kd &ew Zealand house

prices. An analysis for the U.K. is conducted bgdR et al. (2006), while Frasest

! For example, bubbles driven solely by the ovetieachypothesis may be managed by the
authorities’ ability to ‘talk-up’ or ‘talk-down’ epectations.



al. (2008 forthcoming) investigate the New Zealand dnog market. No effort
however is made to compare the results of thesatges. The current paper
provides such comparison and is motivated by séveesons, which, when viewed
collectively, identify New Zealand as unique in qmarison with other OECD
countries and, as a result, a paragon to which aoenpnd contrast international
experiences.

Arguably the most important of these in the curreantext is that New
Zealand households hold a disproportionately higihcgntage of their assets in
housing (Claus and Scobie, 2001) and has expedeaaelatively high number of
housing peaks in recent years (van den Noord, 20Béjther, not only is the
probability of reaching another peak if interesiesawere to increase substantially
greater in New Zealand (van den Noord, 2006) bet ¢konomy is particularly
vulnerable to higher interest rates (The EconorB®6a, 2006b). Such features
along with the fact that the New Zealand economiecognised as being one of the
most liberal in the world (Bollar@t al, 1996), can provide policy-makers with an
international exemplar of house price dynamics whbousehold portfolios are
particularly sensitive to changes in housing wedttlrther these portfolios have been
constructed against a background of rapid structeteange from a highly
interventionist to what is now a relatively libetonomic systefnand one where
migration issues have historically impacted ongheing process.

The remainder of the paper is organised as followls section 2 we
summarise the empirical framework used to measurédadmental house prices, while

section 3 contains a discussion of the data andespreliminary results. The

2 The New Zealand economy is unusual in the extemthich and speed with which it evolved from a
highly interventionist economy to one of the malséfal in the world. Starting in 1984, New Zealand
began to institute a series of policies which rhpghifted the economy away from extensive state
ownership and regulatory control.



empirical results and modelling of the deviationsnf fundamental value are
discussed in the following section, while conclglremarks are contained in a final

section.

2. Empirical Framework: Fundamental House Prices vActual House Prices

The fundamental value of housing is computed basetthe present value of expected
real disposable income. While traditional theorggests that within a present value
model, housing rents rather than disposable incomight be an appropriate income
variable, recall that the objective here is to measundamental prices according to
households’ expectations regarding their abilityptty. Hence we wish to measure
the income growth expected by households afterstaxel inflationary pressures in
the economy (on which they base their current coypgion and investment spending
patterns) and be able to capture the extent tohwhatual prices deviate from this
implied ‘sustainable’ pricé. Given the present value model utilised also ipotates

a non-constant discount rate and focuses on exmexdaof future income, the
analysis is dynamic and forward-looking in natusgguably a necessary requirement
for an analysis of prices that play such a pivobé in the behaviour of households
and thus the overall state of the economy. WIhédynamic model and associated
empirical framework are discussed in full in thep&pdix to this paper, the empirical

analysis is based on the following expression aseasurement of the (log) price-

income ratio:
_k_f c j+lec c jHl=c 2
pqt—(l_y)+2ﬂ ESAG, 0 — ) M ESOL 1)
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%It is also well known that no satisfactory datasenn rental income for New Zealand and the U.K.
over the period under consideration (see for exarhiawksworth, 2004).



where ¢ andk are linearization constantsjs the constant real-risk free component

of real required returnsi°Aq,, ;,, is the conditional expectation of changes in (log)
income ); * Efaijﬂis the conditional expectation of the variance ofise price

returns @7); and a is the coefficient of relative risk aversio@RRA of agents.

Hence we follow the work of Merton (1973, 1980) amsbdel the time-varying

required return as the product of RRAand the expected variance of returns.

In order to utilize (1) to find the implied or fuadhental house pricep, , we

use a 3-variable vector autoregression (VARDq, Aq, and 0%, to forecast real
income growth and housing return variance and, films) construct a measure of the

fundamental house price-disposable income ratjug . Finally, from the

fundamental price-income ratipg we can generate the (log) of fundamental house

prices as:
P = pac* + o (2)
where p; denotes the (log) fundamental measure of housesri

A formal test of whethetthe actual and implied fundamental price are
significantly different from zero is conducted stricting the VAR coefficients and
constructing a Wald test with degrees of freedommaktp the number of restrictions
imposed — in this case, three.

Given the above, we can identify the sign, size aighificance of any
deviations of actual house prices from their fundatal value (as warranted by real
disposable income). Deviations from fundamentalugahre then modelled as a

function of how far real disposable income is frizend, resulting in the construction

* It is convention to use upper case letters to tieti® level of variables and lower caselenote their
natural logarithm.



of a price series which captures expectations daggrfuture incomeplus any

over/under estimation as to what future income milggh The difference between this
latter price and the actual price is the compooéhiubbles driven by price dynamics
(momentum behaviour). We are therefore able toragpaut the components of
house price deviations from fundamental value thttse due to agents’ overreaction

to future income and to those due to movementsioe p

3. Data

Data on New Zealand house prices were sourced @oatable Value New Zealand’s
Residential Sales Summary quarterly publicatiordsthe Reserve Bank. The period
analysed is 1970:1 through to 2005:4. This indexasares average prices of freehold
house sales adjusted for the quality mix of satesach period. U.K. house prices,
which track the price changes of a representatowesé from 1972:4 through 2005:4,
were collected from thé&lationwidedatabase. Macroeconomic data were obtained
from various sources: for New Zealand this wasNle& Zealand Reserve Baakd
Statistics New Zealandhile relevant U.K. macroeconomic data were saliftem

the Office of National StatisticsAll housing data were deflated, thus providing esic

in real terms.

® Due to data limitations it was not possible tofpen the analyses at the city level. It is
acknowledged that the conclusions which hold acthatry level do not necessarily hold for all et
within the country.



4. Empirical Results

4.1. Fundamental v. Actual Prices

Figures 1 and 2 plot the actual and computed fueddssh (warranted by real
disposable income growth) residential house prmes the sample period for New

Zealand and the U.K. respectively.

Figure 1: New Zealand Actua{ P, )and Fundament&P ) Real Residential House
Prices as Warranted by Real Disposable Income
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Figure 2: U.K. Actual (P, )and Fundament@P ) Real Residential House Prices as
Warranted by Real Disposable Income

.36

32 4

.28

24

.20 4

.16 4

A2

1975 1980 1985 1990 1995 2000 2005

— Actual House Prices =---- Fundamental House Prices

In both cases we were able to convincingly rejéet hypothesis that the
difference between each of the two price series stasstically insignificant (not
reported). Disparities between the actual and domghtal price in the New Zealand
housing market are particularly noticeable in tlaglye1970s and 1980s and from
2000 to date. By the end of the time period, dghuaes are 24.73 percent higher
than that warranted by real disposable incomegthemg a steep rise in house prices
following on from an undervaluation, the troughvdfich occurred in 2001. For the
U.K., the overvaluation at the end point was algh fat 22.87 percent, although this
dramatic rise had stabilized and fallen slightlpnfr the price of four quarters
previously. Two other periods of overvaluation che identified for the U.K.,

occurring in 19790Q4 (13.92 percent) and in 19892286 percent). During these



periods U.K. house prices were well above thosepaued by expectation of
household disposable income

However, unlike other studies using internationaliging data, there is no
evidence of a large overvaluation in the mid-la®80s in the New Zealand market
(see e.g., Fraseast al, 2008 forthcoming; Hawksworth, 2004; Ayuso andstRg,
2003) — in fact from the late 1980s to 2000, NewalZed house prices would appear
to be quite close to fundamental value and, if laimg, tending to lie at, or just below,
this value. Therefore, while New Zealand housegxipeaked three times over the
period, such price behaviour appeared to be wartddoy forecasts of household real
disposable income. This is consistent with reszdtstained in Bourasss al. (2001)
who point to only modest bubbles in the housingketsr of Auckland, Christchurch
and Wellington and would tend to suggest that tlagket took some time to recover
from the dramatic decline in prices at the enchef1970s and early 1980s.

Importantly, the New Zealand economy during the [E®@70s and early 1980s
was in the final stages of high state intervenaod was performing poorly. Related
to the poor economic performance, New Zealand Wsts experiencing net external
migration: during 1977 through 1981 it averagedrapimately 0.66 percent, this
from a population of approximately 3.2m. Notalthg three years from 1973 to 1975
had above average excess of arrivals to New Zea(dlmlv Zealand Official
Yearbook, 1984), a feature that Bourassal. also find important over different time
periods. Further, the dip in New Zealand houseegrin the late 1990s to 2001 was
shorter lived than those reported for the U.K., ighso-called ‘negative housing
equity’ is evident from 1992 through 2001 with tiening point being in 1996, thus

indicating a period where U.K. house prices wer# bedow the fundamental price.
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The propensity of both markets to experience ‘negahousing equity’ at
some points (although not at the same points) theeperiod of interest does however
imply that deviations from fundamental value overipds of undervaluation are
unlikely to have been driven by an explosive bulthle toextraneoudactors (that is
factors other than those related to fundamentaig)h an explosive bubble cannot be
negative as this would imply a negative expectagtgsrice at some date in the future
and violate free disposability (see for exampledand Grossman, 1988; Camplst|i
al., 1997, p. 259). However, while a zero price flpats a limit on how far prices
can fall, as Farlow (2004), p. 12, explains, itsloet exclude the possibility that real
payoffs in debt-backed housing can go below zerth the New Zealand experience
of negative equity in the late 1970s and late 1&992003 and the U.K. one in the
1990s demonstrating this.

Hence while discussions above would tend to preclind existence of an
explosive bubble due to non-fundamental factorsbemg the driving force of
deviations from fundamental value, it does not lpge the existence of a type of
bubble which could be both negative and in the ggsf collapsing. An interesting
guestion therefore is how can we interpret whatadrideviations of house prices from

their fundamental present value?

4.2. Deviations from Fundamental Value: FundamentalPrice Dynamics

Froot and Obstfeld (1991, p. 1180) posit that démis in asset prices from
fundamental values can be explained by the preseheeparticular type of bubble
that depends exclusively on aggregated valueseofithdamental: here, this is real
disposable income. They call such bubbles ‘intcindeing non-linear deterministic

functions of the fundamentals of asset value alone.
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In common with explosive bubbles, intrinsic bubbledy on bounded
rationality and self-fulfilling expectations, butch expectations are driven byhan
linear relationship between prices and the fundaatenthemselves, rather than
factors extraneous to the asset value. Furthdékeuexplosive bubbles, such bubbles
do not continuously diverge but periodically revenivard their fundamental value.
Hence the ‘bubble’ element in house prices is @nist the fundamental is constant
but will change in a non-linear way along with tlevel of fundamentals: if the
fundamental is persistent then so is the bubble @ies will exhibit persistent
deviations from fundamental present value (seeef@mple, Cuthbertson, 1996, p.
163). This captures the idea that asset priceseaa to news on fundamentals: for a
given innovation in (log) fundamentals and the dfefhat the relevant price function
is non-linear, the expected change in the asset prill, for some time, deviate from
the present value or fundamental price (Froot abstf@ld, 1991, p. 1193).

Essentially, the existence of an intrinsic bubbielates the transversality
condition that the expected asset price goes maetime goes to infinity. However,
agents will eventually learn that their expectatioegarding fundamental realizations
are unreasonable, and therefore are not foreverk stun a path along which
fundamental price ratios eventually explode (Fraxad Obstfeld, 1991, p. 1190). At
the heart of such an argument is the concept dafragle, which in housing markets is
impeded by the fact that the asset is heterogeneotimded in a highly segmented
market where information on fundamentals can betly}gosoes not have close
substitutes and experiences relatively high andolutmansaction costs, all of which
would imply that any correction toward ‘true’ valwan be a relatively prolonged

process.
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Alternatively, prolonged deviations from fundamémnalue can be due to so-
called band-wagon or momentum behaviour driven igepalone, whereby agents
buy after price increases and sell after price ebsws (see evidence from stock
markets e.g. Shiller, 1984; Kyle, 1985; DelLoegal., 1990; Danielet al., 1998;
Barberiset al.,1998; Hong and Stein, 1999; Lei al, 1999). Such behaviour occurs
when a price rise or fall is expected to contimueige or fall: hence in an ‘up’ market
buyers will pile in pushing prices up even furtlercouraging other buyers to do
likewise, while in a ‘down’ market price falls ledad falling demand, discouraging
buyers as they fear prices will fall further, laaglito slowing demand even further.
Given that housing tends to be demand determined e business cycle (due to
relatively high supply constraints) this, alongwihe impediments to arbitrage cited
above, can lead to ‘inefficient’ pricing of realt&® being perpetuated for relatively
long and often uncertain periods when comparedirtantial assets. As Farlow
(2004) argues, this is particularly relevant tadestial real estate, as housing markets
tend to be short on the aggressive interventigefb€ient’ arbitrageurs.

In an attempt to distinguish between the compehggotheses described
above, we focus on the intrinsic argument andniglications. To consider this we
begin with a comparison of price deviations fromdamental present value with a
series that represents periods when real disposatdene was either above or below
its long term trend — the ‘disposable income gaphd which is depicted in Figures 3
and 4. Essentially, if the intrinsic explanatioh grice deviations being due to
overreaction to fundamentals has some value theshwald see some evidence of
this by considering the association between house peviations from the implied

fundamental value and income deviations from trend.
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Figure 3: New Zealand Real (logged) House Price Deviatioos fFundamental
Value (p, — p; )and the Real Disposable Income Gap (log real
disposable income {gdemeaned and detrended)
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Figure 4: U.K. Real (logged) House Price Deviations from Fameéntal
Value (p, - p; ) and the Real Disposable Income Gap (log real diipie
income (¢) demeaned and detrended)
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With the notable exception of the periods aroun8018nd 2000, inspection of

Figure 3 indicates that for New Zealand there isneoevidence that positive
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(negative) price deviations from the present vafuadamental price increase
(decrease) when real disposable income is risialgind@) toward or above its long-
term trend value and ability to pay is or expediedbe relatively high (low). Since
1993, real income has gradually risen from belovaltove its long term trend and,
with the exception of the fall in house prices round 1999, this has been associated
with an upward trajectory in house prices culmimgtin the dramatic overvaluation
since 2003.

However, the evidence from the U.K., displayed iguFe 4, appears to be
stronger both in terms of the time path of deviaiérom fundamental value and the
‘ability to pay’ and turning points. During the &ato-mid 1980s U.K. house prices
appeared to be near their fundamental present \eueal disposable income was
close to trend value before rising well above tremthe late 1980s. Similarly, when
in the mid 1990s negative price deviations fromdamental had peaked, real
disposable income had already began to rise toweand value. This pattern appears
to be consistent throughout the whole time period supports the view that housing
costs relative to the ability to pay is an impottéactor in U.K. housing price paths
(see for example, Himmelbery al, 2005), with the evidence being less convincing
for New Zealand.

Intrinsic behaviour also implies that deviationsnfrfundamental value will be
more highly correlated with real income than witicgs themselves, again suggesting
that the dominant driving force for these is fun@amals rather than activities due to
price dynamics. We report the relevant New Zealamdl U.K. correlations in Table

1.
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Table 1
Summary Statistics on Price Deviations from Fund#alé/alue*

Corr(deviations,income) Corr(deviations,house psc
New Zealand 0.155 0.442
(t=1.845) (t=5.725)
U.K. 0.636 0.447
(t=9.288) (t=5.631)

*Deviations denotes (logged) actual real houseegriess (logged) fundamental house prices
( P — pt* ). Income denotes (log) demeaned and detrendeddig@bsable incomegy and

house prices, the (log) of actual real house priéf.lg). Corr(.) denotes the correlation

coefficient. The t-statistic is calculated éeorrﬂ) /(N1-corr?) , wherecorr is the
correlation coefficient andorr?is the squared correlation coefficient.

For New Zealand, we find that both pairs of vamsbldepict a positive
relationship but only the association between dmna from fundamental value and
house prices is unambiguously significant at leastthe 5 percent level of
significance. The U.K. experience however is sohvdifferent. Here we find that
while both correlations are significantly differefrom zero depicting a positive
relationship, the association between deviatioomffundamentals and house prices
is less than that reported for deviations from amedntals and real disposable
income. Hence, U.K. house prices on average apfgedre more sensitive to
fundamentals than price dynamics with the convbeseg the case for New Zealand.

While such features imply thagn average there are differences in the
sensitivity of New Zealand and UK house pricesational and irrational activities, it
does not inform about thextentto which, over the sample period, bubbles are
rational, due to fundamentals, or irrational dueptece dynamics associated with
momentum trading and the implied lack of aggresanbgtrageurs.

To investigate this further we begin with the segfgon that (in levels):

FR=R +B 3)
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where P is the present value fundamental price as derimtestjuation (A2) andB, is

an intrinsic  bubble driven exclusively by fundanast such that
B, = E(B.,)/(1+ po.,), where p,,, is the real discount rate and is a solution to
equation (3) but one which violates the transvéysabndition imposed on the present
value relationship (equation (A2)) that the expeqtece goes to zero as time goes to
infinity.

How then might we empirically measure the extentan§ intrinsic bubble
inherent in house prices? Assuming that real diable income follows an
autoregressive process with drift, we hypothesizd the intrinsic bubble is a non-
linear function of the deviations of real disposainicome from trend, thus
Bi= cQj, (4)
wherec is a constante(>0), Q,, denotes real disposable income deviations fromdtre
and A (A >1) is the exponent that permits the bubble to gnovexpectation at rate
1+p.,.

Substituting (3) into (4) and dividing through B/, re-arranging, taking logs
of each side and using a first order Taylor sesigsansion allows us to specify a log-
linear regression of the form:

P~ p =b =C+Xqy +@, (5)
where lower case letters denote logs @ads an error term measuring the element of
the deviations from present value thanit attributable to an intrinsic bubbie.The

fitted values of (5) permits the construction ofexies that mimics the path a bubble

might take in response to whether income is ab@ab trend. When the bubble

® As we are decomposing the bubble into its compbparts, by definitionP, — R =B, = CQQ’t is
non-zero.
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series B, is combined witl?’ , we have a present value price which includeskileu

price which can then be compared to actual pries,

The (heteroskedasticity and autocorrelation rolnegfiession results, are shown

in Table 2.
Table 2
Regression of Deviations from Present Value ooime*
P~ p: :CI+/]qu,t + W,
c JT R’ Unit Root Test
(ADF) (@, )
New -0.0007 0.332 0.024 -1.415
Zealand (0.020) (0.363)
U.K. 5.72E05 3.053 0.405 -1.986
(0.009) (0.329)

P, — pt* denotes (logged) house price deviations from ptegglue, 4, , is demeaned and detrended

real disposable income and, is the error term of the regressiogi., A' are the parameters of interest

with the figures in parenthesis below the coeffitiestimates being Newey-West standard errdR8.
denotes the coefficient of determination akidF, the augmented Dickey-Fuller test statistic. Caitic
values for the ADF statistics with an intercept arehd removed are: 1% -2.584; 5% -1.943; 10% -
1.615.

Notably, for both counties, the constant term,clihis insignificantly different
from zero implies a value afclose to unity. For New Zealand, the slope cogffit is
clearly insignificantly different from zero and thegression only explains 2.4 percent
of movements in these deviations. In contrast, thK. results show the slope
coefficient as being highly significant, indicatitigat the sensitivity of the deviations
from fundamental value to a one-percentage chamggcome deviation from trend to
be c. 3 percent, and the regression explains 4@eperof movements in these
deviations.

According to the unit root test statistics, thetpair deviations from present

value not explained by the regression (the resiselaés,w, ) is non-stationary for New

Zealand but (marginally) stationary, hence mearmntawy, for the U.K. at the 5 percent

18



level of significance. Further investigation ofetiNew Zealand model residuals
indicated that around 1975, 1980 and 2001, theluats were significantly different
from zero, implying that outwith these periods 1€82 through 2000, fundamentals
had a more important role to play in explaining pffagh of actual house prices than in
the remaining parts of the sample. In contragt,UtK. model residuals indicated that
between 1993 and 2001, these were significantlferdifht from zero, implying that
over this period fundamentals had a less import@atto play in explaining the path of
actual house prices than in the remaining patefsample.

Figures 5 and 6 depict three price series (in 8véhe actual house price series,

P, the fundamental (present value) house price sefie, and the present value house

price series plus the bubble compond® +B, )for New Zealand and the U.K.

respectively.

Figure 5: New Zealand Actual (real) House Priceg,(Pundamental (Present
Value) House Price§P ), and Fundamental House Prices with an Intrinsicties

(R +8B)
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Figure 6: U.K. Actual (real) House Prices{PFundamental (Present Value)
House Priceg P ), and Fundamental House Prices with an Intrinsicties

(R +B,).
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Interestingly, and in accordance with the aboveuwsion, for New Zealand,
the fundamental price with the inclusion of therimgic bubble component does not
appear to make a significant difference to theitgtolf the present value model to track
actual prices particularly in periods when overemealuation is greatest — for example
the 1970s, early 1980s and early 2000. While tlesgnt value model alone would
predict that house prices were 24.73 percent olgzdaat the end of the sample, with
the inclusion of an intrinsic bubble component thidy reduces to 20.89 percent thus
suggesting much of the overvaluation is due to epritynamics rather than an
overreaction to fundamentals.

In contrast, for the U.K., the price with the bubltomponent appears to track
actual prices quite well with the exception of fheriod between 1993 and 2001 and
also from early 2005 — periods when actual housgmwere well below or well above

their fundamental value. Levin and Wright (199T9oanote that the 1990s saw a
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period of what they term a negative speculative mament in house prices in almost all
regions of the U.K. While the inclusion of an insic bubble component into the U.K.
present value price reduces the overvaluation etetid of the sample from c. 23%
(without an intrinsic bubble) to c. 17%, this gamsanclosed completely in the first
quarter of 2005, indicating that at the end of $henple period price momentum had

gained pace.

5. Concluding Remarks

This paper compares and contrasts U.K. and NewaHAdateal house prices with
fundamental real house prices from the early 19%0sugh 2005. Prolonged
deviations from fundamental value - or bubbles n bave considerable household
portfolio effects which can lead to changes in lehwéd consumption patterns,
growth of the economy and the accessibility of letwaéds to housing wealth. In New
Zealand, this situation is exacerbated due to thmposition of household asset
portfolios. It is therefore crucial that policy keas identify the existence and causes
of rapid, and perhaps unjustified, changes in hpuses.

Utilising a dynamic and forward-looking presentu&lmodel, our analysis
investigates whether bubbles exist in the New Zwhknd U.K. housing markets by
constructing an implied fundamental (real) priceesebased on what house prices
‘should be’ given expectations of household reabdsable income and comparing
these with actual prices. The analysis also ingat&s the type of behaviour driving
revealed deviations from fundamental value.

While we find evidence of bubbles in both markeéteyt occur in different
time periods and would appear to be driven by okfié behaviour. The results

suggest that U.K. house price deviations from timaplied fundamental value are
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driven by an overreaction to future income withcpridynamics or momentum
behaviour only coming into predominance when prigese well above or below this
value. In contrast, New Zealand deviations fromdamental value appear to be
driven by price dynamics alone, indicative of thedominance of band-wagon or

momentum effects.
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Appendix:  The Fundamental Price-Income Model
The model described in the empirical framework isecabove has the following
present value expression for the real value of élooisl propertyV::

2 1
V, =yE D T Vi (A1)
= !:'1(1+Pt+j)

whereV; is a constant proportiory, of the expected value of future real disposable
income, Y;, discounted at the real discount raje,. Assuming the relationship

between the real house price indeand market capitalizatiod, and the relationship
between the value of all incomé, and income covered by the house price index, are
constant, then equation (Al) is re-written as:

- 1
I:)t = Et i Qt+i (AZ)
=\ na+a)

whereP; = BV, and, definingd = B1()) andQ; = AV

We define the time stream of realized discountstgieto satisfy:
N\ 1
R=2+—"—Qu (A3)

Given the discussion of (A2) above, (A3) is a matar solution to
P =(P,, +Q.,)/(d+ p.,), and it follows that:

1+ o1 = (P + Quea)/Py (A4)
whereP; is the real price at the end of peripdnd Qi1 is real disposable income

measured duringt+l. Taking logs and using lower case letters toasgnt the logs
of their upper-case counterparts, we can write:

ree1 = IN(1+exp(g+1 - Pie1)) + Pe1 — R (A5)

wherer is defined asn(1+p) and the ternfg-p) can be viewed as the economy-wide
income-price ratio. The first term in (A5) can beearized using a first-order
Taylor’s approximation and (A5) can be written as:

rer = -(Pr— @) + LPr+1 — G+1) + Age1 + K (A6)

wherek andy are linearization constants:
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p=1(1 +exp(q-p))

where (q - p) is the sample mean of-©) about which the linearization was taken.

Clearly, 0 << 1 and in practice is close to 1.

Empirically, it is common that both andq arel(1) so that the variables are
transformed to ensure stationarity. Denotelythe (log) price-income ratiqy —q,
and rewrite equation (A6) as:

PG = K+ pG1 + AGe1 — fier (A7)

After repeated substitution fpIg.1, pg+2,... on the right-hand side of (A7), we get:

1 - + - +
pq[ ( lu ) +Z,UI 1 qt+]+1 ZIUJ 1 t+j+1 :u DQIH (A8)
(l ,U) j=0 j=0

Letting i - o and assuming that the limit of the last term jsrésults in the
following alternative form of (A8):

S g, zw (A9)
(1_ ) j=0
Hence, ifqg: ~ 1(1) thendaq: ~ I(O) and, assuming that~ 1(0) (recall that it is the real
discount rate), thepg will be 1(0) and we have the model linearized and expressed
terms of stationary variables. Finally, taking ditional expectations of both sides:

PG =

(1_ﬂ)+;/'1]+1Echt+J+1 Z/'IJ+1E rt+J+1 (AlO)

where Efare conditional expectations and we interpref,,as investors’ required

return.

In order to use (A10) to generate a series{qt;, the price-income ratio
implied by the model and from it the implied or iamental house pricp}¥, we need
to obtain empirical counterpart® the terms on the right-hand side involving
expectations. For the first of these, the expextaif disposable income growth, we
incorporate disposable income growth int®-@ariable VAR model (see below) while
for the second we assume a time-varying risk premiwhich we also include in the
empirical VAR. Here we follow the work of Mertonlq973, 1980) on the
intertemporal CAPM, and model the time-varying nslemium as the product of the

coefficient of relative risk aversiom, and the expected variance of returBSg?.’
The equation for the price-income ratio then became

PG =

k- +l=c +
pq[ = +ZIJI 1E Aqt+]+1 GZIJJ 1E Ut+]+1 (All)

(1 ,U) j=0

" We also experimented with measures of conditiemsiance derived from various specifications of
GARCH-type models of housing returns. However, ithsults were very similar to those reported
below.
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wheref is the constant real-risk free component of reglired returns. In this case,
we forecast both real income growth and the housetgrn variance using a 3-
variable VAR inz = (pq, 4q,, 0%)’. The empirical VAR is written in compact form
as:

Ziv1 = AZi + &1 (A].Z)

whereA is a (3x3) matrix of coefficients argis a vector of error terms. We assume
a lag length of 1 for ease of exposition. If, e £mpirical application, a longer lag
length is required, the companion form of the gystan be used.

Forecasts of the variables of interg<it periods ahead are achieved by
multiplying z by thej"™+1 power of the matri:

Zt+j+1 =A j+1zt (A13)

The equation from which we compute the fundamepriak-income ratio (and hence
the fundamental house price) is:

1-u

pg = +(€, —ae; JA(I - pA) "z, (A14)

where e, A"z, =EfAq,,;,, and € A"z, =Efo},,, where €, and €, are,
respectively, the second and third unit vectorsnddethe fundamental value of the
price-income ratio is generated by a combinatiothefpresent value model and the
forecasting assumptions.

Thereforepg* provides a measure of the fundamental house pedes once
we have estimated the VAR coefficients and the taonsy, k, andf. Given that we
wish to generate a series for real house pricdgdhvearranted by (predicted) income
growth, we generate (the log of) fundamental hqugses as:

Equation (A14) can also be used to derive testsouwf far actual house prices
deviate from their fundamental value as warrantedell disposable income. This is

simply a test opg = pg* for allt. Since pg, =€, zzwheree€] is the first unit vector,

we can write (Al4), after transforming the variable deviations from their means to
remove the constant term, as:

&(1 - 1A) = €, —€,)A (AL6)

This restriction is linear in the elements Af(denoted a) and in the present
case simply amounts to:

Maq1 - Qg1+ @1 =1,
Qdgy - Q2 + ey =0; (A17)
Odg3 - &3 + Mgz = 0.
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and can be tested with a standard Wald test wisicksymptoticallyy*—distributed
with 3 degrees of freedom.
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