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Abstract

The emergence and proliferation of the international firgraisis since mid-2007 has,
amongst other issues, refocussed attention on the irdaéoeship between mortgage credit
availability and house prices. A growing body of opinion @nof the view that the increase
in credit availability internationally was a primary caibutor to the rate of house price in-
creases witnessed in many OECD countries over the past 18 ydause price growth in the
UK over this period was to the fore of that experienced acoosmtries, while the Anglo-
Saxon system of banking was characterised by a significagredeof financial innovation
yielding greater credit provision. In this paper we propasgmple intuitive model, which
seeks to quantify the impact of credit market disequilibrion UK house prices over the
period 1992 - 2008.



Non Technical Summary

In light of the recent financial turmoil, the interrelationship between housegand mortgage
lending is likely to be the subject of considerable attention. The proliferatidmoose price
booms across OECD countries over the past 10 years coincided withoa pérconsiderable
innovation within the international financial sector. A growing body of opin® of the view
that the increases in house prices in some of these countries was pdtég fuethe significant
increases in credit provision enabled by innovation in these countrieatimaectors. One such
property market commonly identified is that of the United Kingdom.

In this paper, we propose an intuitive model for residential mortgaget@aed apply it to
the UK property market. We initially focus on the demand-side of the mortgagénigmarket,
and estimate what the equilibrium or long-run level of mortgage lending shmjldbased on
disposable incomes, interest rates and typical bank lending practicés.ambunt, is referred
to as thefundamental mortgage level, which we then compare with @iwtual lending level. We
refer to periods where actual lending is above fundamental lendingiasipef excess credit, and
where it is below, as periods of credit rationing. We then extend the asalysugh modelling
house prices as a function of mortgage levels so as to quantify the impacices jr periods
where we perceive there to have been either excess credit or aoliting.

Our results suggest that there was a significant divergence betwierd and fundamental
mortgage lending in the UK in the post-2003 period. Specifically, we estimatbehaeen 2004
and 2008, excessive lending in itself, resulted in house prices incggagihl per cent per annum
on average, while towards the end of the period, this figure amounted tly 28aper cent.
This latter period corresponds to the provisions of additional funding erpént of UK credit
institutions through access to interbank markets, which we define as thdirffugap”, that is,
the difference between domestic credit institutions deposits and loans toitate @ector. We
expand our modelling framework to incorporate this additional sourcenafifig. This variable
appears to have been an increasingly important determinant of averaigageievels in the UK
in the period post-2000. We highlight its importance through a series otedactual exercises.



1. Introduction

In light of the financial turmoil observed since the summer of 2007, the ietationship between
house prices and mortgage credit is certain to come under renewed \scithia proliferation
of house price booms across OECD countries over the past 10 yaacided with a period
of considerable innovation within the international financial sector. Thisigawith the advent
of monetary union in the Euro area and the globalisation of capital marketstlygfacillitated
the ability of financial institutions to advance higher levels of credit to ind@icdwuseholds.
The period 1995 - 2007 saw considerable economic growth and a réldberign monetary
environment for most OECD countries. These factors, commonly refféoras “fundamentals”
within the housing literature, would have resulted in considerable house ipdreaseseterus
paribus. However, there is a growing body of opinion, which suggests that st within
certain credit markets, in themselves, additionally fuelled the surge in pricgzarticular, the
capacity of credit institutions within the United Kingdom over the past 10 yeaascess funds
abroad provided an entirely new source of lending capacity.

In this paper we propose a model for residential credit and apply thelnootie United King-
dom property and credit market. Such an application would appear totieutely appropriate.
House price increases in the UK were amongst the largest for OECDr=suaver the past 15
years, while the Anglo-Saxon model of banking has been central to éag¢egiiberalisation wit-
nessed in financial markets over the same period. This liberalisation, whimllied the removal
of regulations and controls from financial markets, granted bankssgrieeedom in determining
the level and allocation of credit than previously had been the case.

Initially, we focus on the demand-side of the market. In reality, the amounbleatmortgage
institution to an individual is critically dependent on current disposablenecand interest rates.
Based on this observation, we estimate how much a financial institution woulateindividual
given plausible assumptions regarding the fraction of income that goes tgagerrepayments
and the duration of the mortgage using a standard annuity formula. Wea¢figs mortgage level
asan amount that can be borrowed. Over time, however, it is likely that significant differences
have occurred between this mortgage level and the actual mortgage assuet by financial
instititutions. Episodes where the actual mortgage level is above the loriguwelrare regarded
by some as instances of excess credit and periods, where it is belomgaaulo level as periods
of credit rationing. We then express house prices as a function cigeenortgage levels. As a
result, we are able to quantify the impact on the housing market of episbgesceived excess
credit or credit rationing.

Our initial results suggest differences between both mortgage levelshm/eample in ques-



tion, however, a significant difference does appear to have emeeg@ddn the equilibrium mort-
gage level and the actual level post 2003. This period corresporttde firovision of additional
funding on the part of UK credit institutions through access to interbanketsr Therefore, in
the second part of the paper we focus on this supply-side developmeekpand our empirical
framework to incorporate the emergence of ttieding gap - the difference between domestic
credit institutions deposits and loans to the private sector. This gap psosdmdication of the
ability of UK institutions to access funding on interbank markets.

The results of the augmented model confirms the importance of both suppiearahd-side
factors in determining the individual level of credit extended by UK bankke provision of
additional lending capacity through access to foreign markets would efipbave been an in-
creasingly important determinant of average mortgage levels for the ge#@@000. Of interest,
in light of the present upheavel in financial markets, will be the sustainabilitlyis source of fi-
nance for credit institutions going forward. A counter factual scerat@nines the implications
for UK house prices if this source of lending had not been availabletbedast 8 years.

The literature on the role of credit and house prices is still at a somewbe¢miastage. And
relatively few, if any, studies have examined the role played by greaterdial innovation in the
provision of credit and its related effect on house prices. Thergfoeefeel our approach is of
some interest. The model ultimately captures the fact that most house mg@rasmortgage-
financed and the amount that mortgage providers are willing to lend is ultimatelycéidn of
income and interest rates. Earlier work using a similiar type approach (MoQund O’Reilly
(2007), (2008)) has examined the relationship between the averagetmoorowable and house
prices directly. However, by modelling the average mortgage level as wélbase prices, the
model can capture the impact on house prices, of changes in the crauwlitatlitself.

The rest of the paper is structured as follows; in the next section wenréghesexisting liter-
ature on some existing models of credit. We then present our model folloyvsane empirical
results. A subsequent section traces the change in credit availabilitygthr@rious different
market innovations and policy changes. In light of this dicussion, werekfiee initial model to
take account of these supply-side changes. A final section offere soncluding comments.

2. Literature Review of Credit Models

The role of credit has only recently been explored in the context oféhpuses. Typically,
much of the emphasis was placed on the role of demand variables such asnG@re and
interest rates in determining prices. The combination of very significargehptice increases,
unprecedented levels of household indebtedness and financial imadertion and deregulation



in a number of developed economies, however, has led to significantsnierene interactions
between house prices and credit and potential spillover effects intoghec@omy. Furthermore,
recent developments particularly in the US, where the housing market hastadpseverely on
overall economic activity has refocused attention on the role played hit ared bank lending in
affecting both housing markets and consumer spending.

The specific effects of financial market innovations on housing marketdifiicult to disen-
tangle. In general, it has been argued that financial market liberalisst®resulted in procyclical
lending. The key role played by credit in financial markets and the braadero economy was
stressed by Borio and Lowe (2004). They highlighted the need to identdydial imbalances,
defined as periods of rapid accumulation of credit growth alongsidessixeeasset prices in-
creases, because of their potentially detrimental effects on output aatibinl

An earlier study by Borio et al. (1994), examined fluctuations in assetgaad the role of
credit for a large sample of developed economies in the 1970s and the. 19B8y found that
the inclusion of a credit variable (specifically, private sector credit) statsstically significant in
determining a composite asset price index. In the UK, the effects of thgulatery process and
competition, following the abolition of credit restrictions, were found to bg wtrong. The UK
was one of the economies where the explanatory power of the credibleavias highest. The
authors reported that the relaxation of credit constraints, following diahliberalisation played
a major role in facilitating large movements in their aggregate asset price indicator

The interrelationship between house prices and specifically mortgage demdsexamined
by de Greef and de Haas (2002). A strong interdependence betwetgagelending and house
prices was found for the Netherlands - an economy which had beeactbased by rapid in-
creases in house prices and significant growth in the mortgage markaghioa the 1990s.
Dutch house prices appeared to be influenced by changes in bankdesrdaria as well as
standard demand and demographic variables. Similarly, Collyns and Jief2t#2) examined
lending booms and real estate bubbles across a range of Asian econsingea VAR panel data
approach. They found a dual causality between credit and pricethaiioank lending had signif-
icantly contributed to property price inflation. At the same time, they found tleatetationship
between prices and credit was asymmetric in the sense that the elasticity ottheegponse to
credit shocks was much higher during periods of rising prices.

The relationship between prices and credit can change depending tméiperiod under
review. For example, a paper by Hofmann (2003) covering a sample co@ftries (including
the UK), examined the dynamic interactions between bank lending and tyrgpiees. He found
multi-directional causality between lending and property prices in the shortin the long run,
however, causality went one way from property prices to bank lendirige short run finding



is important in terms of the potential for mutually re-enforcing effects betvneaise prices and
bank credit during ’boom bust cycles’ in the housing market. A furthadysby Hofmann (2004)

examined the specific role of property prices in determining bank credisse range of 16 de-
veloped economies using a cointegrating VAR approach between 198088d He found that
property prices were an important determinant of long-run movementsdit arel in bank lend-

ing. A related study by Gerlach and Peng (2005), looking at the relafih&tween property
prices and lending in Hong Kong, found that while there was a strong mmui&neous correla-
tion between residential property prices and bank lending, but that thetidim of causality went
from prices to credit. In an Irish application Fitzpatrick and McQuinn (3G0dnd a mutually

reinforcing relationship between house prices and mortgage credit.

A recent paper by Goodhart and Hofmann (2008) examined the links &etweney, house
prices, credit and economic activity in a range of industrialised countinetuding the UK)
spanning the period 1970 to 2006 using a fixed effects VAR estimation agprdhey found sig-
nificant evidence of a multidirectional link between house prices and credlih& real economy.
Furthermore, this relationship, specifically the link between house prickmanetary variables
had become stronger in recent years, which the authors believe reéfledgtapact of financial
market liberalisation in the 1970s and early 1980s.

In examining the UK housing market and credit in particular, Fernandemgedo and Muell-
bauer (2006) developed a single credit conditions index indicator (@@Iigh modelling 10 key
indicators of credit over the period 1976-2001. The CCI effectivelnsuees the availability of
credit. They found that a number of factors can lead to a sustainable rike i@CI, such as
increased competition and structural changes within the UK credit market.

In summary, the empirical evidence although sometimes mixed, suggests a figtentiar-
tant role for credit in explaining the evolution of house prices. Howetaguld appear that there
is little consensus as to the magnitude of the credit channel in determining UK pdass.

3. A Model of House Pricesand Mortgage Credit

While house price increases in the United Kingdom have moderated catsigsince the mid-
point of 2007, they had increased by just under 10 per cent annwaliyite period 1995 and 2007.
The five year period between 2002 and 2007 saw very high levels ftaatithin the market,
with a sustained increase in the number of house completions and starts GGshoBwards.
The marked supply response is reflected in investment figures, with theneabdfi investment
in housing increasing by 3.5 per cent per annum over the past decdade WK, which was
well ahead of the EU average of 2.5 per cent and also well ahead ditiersimilar developed



countriest Figure 1 summarises movements in key UK housing sector variables.

Macroeconomic conditions in the United Kingdom during this period wereagshe con-
ducive to house price growth. On average between 1995 and 200GRKincreased by almost
3 per cent per annum, the unemployment rate averaged less than 6 pandatisposable in-
comes increased on an annual basis by 2.6 per cent over the same $armiolfaneously, the UK
monetary regime has, like that in the Euro area and in the United States, biteulg@dy benign
with interest rates on a long downward path since the early 1990’s.

In most studies of house prices, income levels and interest rates ardaredsto be two of
the fundamental variables determining demand. Consequently, they aral ¢erour modelling
framework. We use the following set of variables

P, = actual house prices.
M, = average mortgage level.
B; = amount that can be borrowed.

S; = supply of housing.
Y; = disposable income per household.
R, = mortgage interest rate.
F, = UK funding gap.
k = percentage of income on mortgage payments.

7 = duration of mortgage.

The basic structure of the model is the following

House pricesk;) — Average mortgage level\{;) «— Amount that can be borrowed3()

Mortgage levels are assumed to be a function of the amount that can lbevedrfrom a
financial institution based on current disposable income and the existingagerigterest rate.
The amount lent out by financial institutions to their customers is based ongben value of an
annuity, where the annuity is some fraction of current disposable incomeuttited at the current

'For example, the volume of housing investment declined in Germanytbgesame period by 1.4 per cent per
annum.



mortgage interest rate for an horizon equal to the term of the mortgageaioignt which can
be borrowed is given by the following formula

(1)

B, = rY, (1—(1+Rt>‘>

Ry

The average mortgage levall;, is then a function of the amount that can be borrowed

My = f(By). (2

Clearly, an upward shift in income or downward movements in the interesyigltds an
increase in the average mortgage amount available from UK credit institutibasassume the
following log-linear empirical structure folJ, where lower case denotes a variable is in logs

mg = Yo + Y1t 3
The average loan amount can then be incorporated within the followingtéadvelemand
function for housing:
PP =nMS™H. (4)
The housing supply variablg enters negatively in this function through the own price elasticity
of demandu. An inverted housing supply equation is given by the following
P =55%. (5)

whered, the intercept in the supply function, can be regarded as a standalg sige shifter.

In the short-run, supply is assumed to be inelastic,9.e.S. Therefore, the short-run price of
housing depends on the amount that can be borrowed. In order e tlegilong-run equilibrium
price level, we seP” = P and solve, yielding the following equilibrium expression fr’

1
M\ @t+m)
LR — (775 t) o (6)

The corresponding expression for the long-run price is given as

R
PER = ptm @+ M+ | (7)



Taking logs of equation) yields the following

P = (59 Yogt + (54 Y1eg0) + (2 ) ®)

Grouping the constants together, we simplify this expression to

Pt = a + Pmy. 9

From the long-run model, we can retrieve an estimat{aﬂ%] from the coefficient). House
prices are a function of the average loan amount and the own price elastidittee demand and
supply. The intercept. is a composite of the supply shiftérand the parameters, . andr.
This approach is closely related to the notion of a housing affordability ifrdexiently used in
assessments of the housing market.

Our estimation strategy is to obtain long-run estimatesspafd ©). We could substitute
Yo + 71b¢ in for m; in (8) and estimate the following regression

pHt = (qﬁiﬂ) (log(n) +0) + (cbiu> log(d) + ((ﬂﬂ) by (10)

which traces the direct impact of the affordability indicaf®y on house prices. However, our
interest lies in gauging the impact of the long-run average mortgage leve@wuse prices. This
can only be done through estimating long-run regressions for Bogimd M.

In the next section we outline our estimation strategies for these regressions

3.1. Dataand Model Estimates

Data on house priceB;, average mortgage leveld; and the income of borrowens are taken
from the UK Communities and Local Government websifke data on prices, mortgage levels
and income is quarterly and starts in 1992 quarter 2, while the supply datista®90 quarter
1. UK Mortgage interest rates are monthly and are taken from the Bankgi&iioh while the
CPlindex used to deflate the series is taken from the National Statistics stiuate of the UK
funding gap, which is used in subsequent sections, is the differetwedre monetary financial

2This concept measures the ratio of an average monthly mortgage palased on current interest rates to av-
erage family monthly income. The National Realtors Association in the UnitaSpublishes a monthly Housing
Affordability Index (HAI), which is quoted frequently by the Wall Streetinal in its commentaries on the US market.
See, for example, http://www.realestatejournal.com/buysell/market{290f1 223-simon.html

Shttp://www.communities.gov.uk/housing/housingresearch/housingststistic particular, data on prices, mort-
gage levels and income are taken from Table 514, where house pricéiseaaverage dwelling price, the average
mortgage amount is the average advance and income is the averagkdeiccome of borrowers.



institutions sterling deposits and loans to the private séclable 1 presents summary statistics
on the data used.

Table 2 reports the results for a series of unit root tests for the log denpricesp;, the
log of the average mortgage amount and the log of the amount that can be borrowedIn
particular, we report results from two tests of the null hypothesis thdit s@ages contains a unit
root. The first is the standard Augmented Dickey-Fuller t-test; the secahd 8FLS test of
Elliot, Rothenberg and Stock (1996) which has superior power to the ARIFRer each test, the
lag length for the test regressions was chosen using Ng and Perrodiéeldl AIC procedure. In
both cases, the tests fail to reject the unit root hypothesis at the 5 gdewelof significance for
all three variables.

In our model, we assume two long-run relationships givendwfd ©). To investigate this
empirically, we use a variety of long-run estimators. Along with the OLS estimatoglso use
the dynamic ordinary least squares (DOLS) methodology of Stock anebit893). The DOLS
estimator falls under the single-equation Engle Granger (Engle and Grd@$y)) approach to
cointegration while allowing for endogeneity within the specified long-rurticeiahips. Single
equation approaches have been used in other models of the housing, miackeas Muellbauer
and Murphy (1997), Fitzpatrick and McQuinn (2007), McQuinn and €l (2007) and (2008).

The Stock and Watson (1993) DOLS approach explicitly allows for poteciaklation be-
tween explanatory variables and the error process. It involves atiditngleads and lags of the
differenced regressors to the hypothesised long-run specificationrgrtfor correlation between
the error processIn our application, the error term is assumed to follow an AR(2) procesise w
the number of leads and lags is set equal fol@.addition to DOLS estimates, we also estimate
the long-run cointegrating relationship using Philips and Hansen’s (¥aB@modified ordinary
least squares estimator (FM-OLS). This method corrects OLS for possitie correlation and
endogenity in the regressors that results from the existence of a caitibegy relationship.

The final estimator used is the ARDL approach suggested by Pesamm@n@Smith (2001).
This approach has a number of attractions as it not only allows for therlongelationship to
be estimated, it also allows for a test of cointegration along with an examinatibie ghort-run
dynamics between the different variables. As a test of cointegration,Ritd Adounds testing ap-

4Both series are downloaded from the Bank of England web-site. Tipectege series are LPQVWRB and
LPQVWWV.

5The error term in is liable to be serially correlated so the covariance mattixeogstimated coefficients must
be adjusted accordingly. This involves modifying the covariance matrthebriginal regressors by specifying and
estimating an AR(p) model for the error term. See Fitzpatrick and McQ@id07) for more on this.

SWe experimented with alternative values Jofand length of the AR() process, however, our results were not
significantly changed. Parameter estimates for the leads and lags in th® sfimation are available, upon request,
from the authors.



proach has a number of attractive features. Firstly, it is relatively stfaigkard when compared
to other procedures such as the Johansen and Juselius approdotsitlze cointegration rela-
tionship to be estimated by OLS once the lag order of the model is identified.rdbedure does
not require the pre-testing of the relevant variables for unit roots uoliker approaches. The
approach is applicable irrespective of whether the regressors in thd aredmurely 1(0), purely
I(1) or mutually cointegrated. Finally, the test is relatively more efficient thther estimators in
small or finite sample data sizes as is the case with the sample used here. ThaptbDach is
employed by specifying the following two error correction representations

4 4
Apr=XN(pra—a—¢mia)+ ) Bilpi+ Y By Amij+uf. (1)
i=1 i=0

4 4
Amy = M (mt_l — Y — 'ylbt_l) -+ Zwi A my_; + ZW4+]‘ A bt_j + uiw. (12)
=1 =0

In order to arrive at the most parsimonious representatiorlfgrand (L2), we use a general-
to-specific approach based on the AIC criteria. Once the lag length isedigdite two equations
are estimated jointly as a system for improved efficiency using nonlinearstage least squares
(N3SLS). The final estimated models are presented in Tabla both cases, there is clear evi-
dence of error correction. In the case of mortgage credit, any deviagioveen the actual and the
equilibrium level is corrected by just over 7 per cent per quarter, whilb@rcase of house prices
the rate of correction is higher at nearly 12 per cent.

To apply the bounds cointegration test, we calculate an F-test for the jeinction that the
coefficients omp;_1 andm,_ are zero in the case of{) and on the test that the coefficients on
my_1 andb;_1 are zero in the case of?). The cointegration results are also presented in Table
The F-test results for the cointegration test suggests that the two assurgeditorelationships
are indeed cointegrated.

The long-run estimates are all presented in TableFrom the Table, it is evident that all
estimators report similiar results for the long-run relationship in question. r@dts for the
coefficient sizes are much the same, while the t-stats for the OLS, DOLS)EMand ARDL
estimates are all highly significant. In the next section, we examine the implicaifahese
long-run models for the UK mortgage market.
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3.2. Long-Run Simulations

In Figure 2 the actual mortgage lev&l; is compared with the solution (fitted value) from the
long-run (OLS) model. This provides a comparison between the actual mortgage level issue
the market and the long-run level based on the combination of income lewkistanest rates.
We refer to the long-run level as the “fundamental” level. From the griafghevident that while a
long-run relationship does exist between the two series, there are pai@ie deviations occur.
For example, from the late 1990’s until the end of 2003 ftimelamental mortgage level is some-
what in excess of the actual amount suggesting a degree of creditimgtid@redit institutions
were lending out less than what would have been expected, given thektaacroeconomic fun-
damentals within the UK economy. However, in recent times, the opposite issbe aatual loan
amounts issued were considerably in excess of what prevalent incairietarest rates suggest
they should be.

Two graphs are presented in Figure 3. In the first graph we plot abtuede prices with
the solution from the long-run house price equatién (From the graph it is evident that both
prices are very similiar with little or no difference apparent. This suggestsatiaal mortgage
levels are a very good determinant of house prices. In the second gfdpgure 3, we trace
through to UK house prices the implication of the difference between actuddjage levels and
the fundamental levels (i.e. we solve equatiBnwith the fitted value fromJ)). In Figure 4 we
plot the difference between both prices. From the graphs, it is evidatriitluse prices in the UK,
from 2004 onwards, were significantly in excess of what the level wbaie been if mortgage
lending had been at equilibrium levels (the “Scenario” level). From thig,cam conlude that the
relaxation of credit conditions in the UK financial system contributed sigmifig to house price
growth over the period.

On average, from 2004 - 2008, the difference between the actuakhmice and the price
associated with equilibrium credit conditions was 11 per cent, while towaedstti of 2007 and
start of 2008, the difference was almost 20 per cent. A tightening of mgnadicy by the Bank
of England throughout the early part of 2006 did cause actual priwet¢he scenario level to be
briefly re-aligned, however, by 2008 the difference between botleprias at its largest for the
entire sample.

3.3. Financial Market | nnovation

The growth in the UK housing market is reflected in the effective trebling ivahee of loans for
house purchases and home improvements between 2000 and 2007 frandgi£120 billion to
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£360 billion in 2007 - see Tablgfor details. In net terméthe increase was ever sharper with net
advances increasing from just oM&r5 billion in 1995 to approximatelg110 billion in 2007. The
number of mortgages outstanding increased by well over a million betweénat@b2007, with
the average mortgage advance trebling over the same period from jusi48;600 in 1995 to
£150,500 by 2007 indicative of very high levels of activity and lending withenhibusing market.
Consequently, the UK is characterised by particularly high levels of nes&déndebtedness. In
2006 for example, the ratio of residential debt to GDP stood at 86 peramnpared with the EU
average of 50 per cent.

The UK mortgage market has evolved considerably over the past 3§ gedris recognised
as one of one of the most flexible and developed financial markets glodedlyrding to the IMF.
Furthermore, the UK is one of a group of countries that experiencagstabnovation within
the mortgage sector. In particular, the abolition of credit controls in the ngetgzarket, the
globalisation of capital markets and lower world interest rates facilitated noon@etition within
the sector. In terms of the latter, increasing competition resulted in a shagasecin the supply
of credit to UK households and facilitated double-digit rates of growtlinduhe peak years of
the housing market. In particular, UK lenders greatly increased their lgragtid exposure to the
household sector from 2000 onwards.

The sharp increase in lending to the household sector was facilitated hwatiorowithin the
financial markets. Credit institutions’ total domestic deposit liabilities traditionally theen the
main funding source for mortgage supply. An additional source of fupdirnich has become
available following financial market liberalisation is cross-border fundmthe form of inter-
bank borrowing and debt issuance. This can be approximated by tdmfugap defined as the
difference between the total loan portfolio of domestic UK banks and thelrdotaestic deposit
supply. In 2001 UK customer lending was comparable to customer depasitsyér, by 2008,
the surplus of lending over deposits w&&00 billion® The emergence of this alternative source
of funding for UK banks, and its subsequent growth rate, has cleadyskgnificant implications
for the UK mortgage and housing markets.

3.4. Incorporating Supply-Side Changes

To empirically address this supply-side development in the credit markeg-wstimate ) in-
corporating the UK funding gap in the specification i.e.

"Net of repayments of principal and for local authorities housing aaton grants.
8Much of this funding was sourced from the United States, which acting esexmediary, attracted capital inflows
from the rest of the world and exporting these funds to other countries.
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me = o0 + Y1be + Y2 fi. (13)

A variety of estimators (OLS, DOLS and FM-OLS) are again used to estimatsgadfication.
The results, which are presented in Table 6, demonstrate the importanedwidmng gap. While
the coefficient on the affordability variable is still somewhat larger thandghéte funding gap
- estimates for the DOLS and FM-OLS approaches would suggest thaffoheadility variable
has twice the impact, all three estimators report significant t-statistics for batbies.

Using the results from Table 6, in Figure 5, we graph the actual loan amdgilrthe original
fundamental level (fundamental 1) and the new fundamental leveldfuedtal 2) from equation
(13). Clearly, the inclusion of the funding gap variable results in the new fitteeeMaeing more
closely aligned with actual mortgage levels. In a similiar fashion to the secaphgn Figure
3, in Figure 6, we also trace through the impact of this new fundamental ngertgeel to house
prices. We call this new price level scenario 2 and compare it with the otiga@mario level
(scenario 1). It is evident from the graph that the inclusion of the fundep variable, again,
reduces, significantly, the degree of variation between the scenariacima price levels post
2003.

Given the increase in the scale of the funding gap variable, we condootiraer-factual
simulation to illustrate the growing relevance of this source of funds. We heldutiding gap
at its 2000 level and trace through the impact to the housing market. THesrasi presented
in Figure 7. The graph illustrates, again, the significant impact that crediemianovation post
2000 has had on both the UK mortage and house price markets.

4. Conclusions

One of the major sources of the recent financial instability has been thiaedachouse prices
across a number of countries. The resultant fall in the book value peprorelated loans ob-
served by many commercial banks was a contributory factor to the seriosis® of confidence
within the international financial system prompting the complete stalling of the liatek-credit
markets through 2008. A growing consensus has now emerged, whiebdsehat the overvalua-
tion in international property markets was itself a function of over exhuttézading, particularly,
to prospective mortgage holders in the residential property sector.

This paper proposes a simple intuitive-based model of the mortgage manikiellyl the av-
erage level of mortgage credit is modelled solely as a function of affdityatvhere affordability
is a combination of people’s disposable income and mortgage interest ratese prices are then
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estimated as a function of the average mortgage amount. The model is appliedptoplerty

market in the United Kingdom. Over the last twenty years, the UK has expedawo profound

episodes of house price overvaluation. Simultaneously, during this pém®t/K banking sector
has been to the forefront of innovations in the provision of credit. Guuresatly, the UK mortgage
market is a logical case study for this empirical model.

Our application reveals that, firstly, for a given income level and inteedst the loans ex-
tended by UK credit institutions varied, at times, quite significantly over thiegp&992 to 2008.
This was especially the case since 2004, where increases in the loantassaed relative to its
equilibrium level, in itself caused UK house prices to increase, on avebygel per cent per
annum. Given the changes in the UK mortgage markets over this period, tlet waxithen aug-
mented to take account of the additional supply of funds within the mortgagstiyd Through
a counterfactual simulation, the resulting model is used to quantify the caditrntio mortgage
levels from this source. This result is of some interest given the futurertainty concerning this
source of institutional funding.



14

References

[1] Borio, C., Kennedy, N,., and Prowse, S. (1994), Explgrikggregate Asset Price Fluctuations across
Countries: Measurement, Determinants and Monetary Potigjications, Working paper 157, Bank
of International Settlements, BIS, Basle.

[2] Borio, C., and Lowe, P. (2004), Securing sustainablegstability: should credit come back from the
wilderness?, Working paper 157, Bank of InternationallSettnts, BIS, Basle.

[3] Breusch, T. (1978). “Testing for autocorrelation in dynic linear models,Australian Economic Pa-
pers, 17, 334-55.

[4] Collyns C. and A. Senhadiji (2002), Lending booms, retdtesbubbles and the Asian crisis, Interna-
tional Monetary Fund (IMF) Working paper No 02/20.

[5] de Greef, I., and de Haas, R. (2002), Housing Prices, Basriding, and Monetary Policy, Paper
presented at the Financial Structure, Bank Behaviour andetéoy Policy in the EMU Conference,
October 5-6, 2000, Groningen.

[6] Engle, R. (1982). “Autoregressive conditional heteexasticity with estimates of the variance of
United Kingdom inflation,"Econometrica, 50, 987-1008.

[7]1 Engle, R. and Granger, C. (1987). “Cointegration andrecorrection: Representation, estimation and
testing,” Econometrica, 55, 251-76.

[8] Fernandez-Corugedo, E. and Muellbauer, J. (2006), @oes credit conditions in the UK, Bank of
England working paper 314.

[9] Fitzpatrick, T. and McQuinn, K. (2007). “House pricesdamortgage credit: Empirical evidence for
Ireland,” The Manchester School, Vol. 75, Number 1, pp.82-103.

[10] Gerlach, S. and Peng, W. (2005). “Bank lending and prypgrices in Hong Kong,"Journal of
Banking and Finance, 29, 461-81.

[11] Godfrey, L. (1978). “Testing against general autoesgive and moving average error models when
the regressors include lagged dependent variatiesyiometrica, 46, 1293-1302.

[12] Goodhart, C., and Hofmann, B. (2008), “House pricesnaypcredit, and the macroeconom@gford
Review of Economic Policy, Volume 24, Number 1,2 008.

[13] Hofmann, B. (2003), Bank lending and property priceem® international evidence’, Hong Kong
Institute for Monetary Research, Working Paper No. 22/2.

[14] Hofmann, B. (2004), “The determinants of bank credinidustrialized countries: Do property prices
matter?”,International Finance 7, pp. 203-234.

[15] Johansen, S. and Juselius, K. (1990). “The full infaioramaximum likelihood procedure for infer-
ence on cointegration with applications to the demand fonewy@ Oxford Bulletin of Economics and
Satistics, 52, 169-210.

[17] McQuinn, K. and G.O'Reilly (2007). A model of cross-adty house prices, Research Technical
Paper 5/RT/07, Central Bank and Financial Services Authofilreland.



15

[17] McQuinn, K. and G.O'Reilly (2008). Assessing the rofercome and interest rates in determining
house pricesEmpirical Modelling, Vol. 25 pp.377-390.

[18] Muellbauer, J. and Murphy, A. (1997). “Booms and bustdhie UK housing market,Economic
Journal, 107, 1701-1727.

[19] Muellbauer, J., and Murphy, A. (2008), “Housing markahd the economy: the assessmebxford
Review of Economic Policy, Vol. 24, Number 1, pp.1-33.

[20] Pesaran, M.H., Shin Y. and Smith R.J. (2001). “Boundsitg approaches to the analysis of level
relationship,”Journal of Applied Econometrics, 16, 289-326.

[21] Stock, J. and Watson, M. (1993). “A simple estimator ointegrating vectors in higher order inte-
grated systemsEconometrica, 61, 783-820.



16

Table 1: Descriptive Statistics of Model Variables

Std.
Variable Pneumonic  Mean  Deviation Unit
House Prices P 88,939 41,349 £ sterling
Income Y 27,448 8,179 £ sterling
Deflator D 0.93 0.07 2005 =1.00
Mortage Interest Rate R 7.36 1.45 %
Affordability Level B 96,739 34,573 £ sterling
Average Mortgage Amount M 71,796 31,902 £ sterling
UK funding gap F 139,954 72,778 £ millions sterling

Note: N =65, 1992:2 - 2008:3.
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Table 2: Unit Root Tests

Unit Root Tests
Dt my by Tt 5%

Test
ADF t-test 0.355 -0.510 -1.655 -0.139 -2.89
ADFGLS 0238 -0.597 -3.345 -0.205 -13.7

Note: p; is the log of the actual house prices; is the log of the average mortgage amountis the log
of the amount that can be borrowed afyds the log of the UK funding gap. The sample period runs from
1992:2-2008:3.



18

Table 3: Short-Run and Cointegration Estimates of House Prices and gertgavels 1992:2-
2008:3

Dependent Variable — Amy Apy
Constant -4.979 -0.711
(-2.856) (-1.168)
ECT; -0.074 -0.119
(-2.909) (-2.273)
bi—1 1.417
(9.205)
me—1q 1.079
(19.777)
Amy 1.117
(14.339)
Amy_o -0.228
(-2.131)
Amy_y 0.256
(2.594)
Nby 0.310
(4.734)
Apr 0.125
(2.066)
Cointegration - ARDL Bounds tests
Variables F-Test
pandm 3.262
m andb 4.653

Note: ECT = error correction term, t-statistics are in parenthesi



Note: N = 65.

Table 4: Long-Run Estimates

Dependent Variable

bt

OLS ARDL DOLS FM-OLS

T-Stat

Dependent Variable

1.088 1.064 1.072 1.048

20.421 18.096 21.780 14.816

mye

OLS ARDL DOLS FM-OLS

71

T-Stat

1.092 1416 1.196 1.155

8.891 7.098 9.933

19
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Table 5: Summary UK Mortgage Lending Statistics

Variable Unit 1990 1995 2000 2005 2007

Gross Advances £billion 69.8 57.3 119.8 288.3 363.7

Net Advances £billion  33.3 15.2 40.8 91.2 107.7
Average Advance £ 41,018 48,338 70,606 122,049 150,405
Number of Mortgages  (000's) 1,113 859 1,045 987 992

Note: The loan figures are for house purchase, improvement anthtpoip loans. The net figure refers to

"Net of repayments of principal and for local authoritiesibimg association grant”.

Table 6: Alternative Long-Run Mortgage Credit Regression

Dependent Variable m

OLS DOLS FM-OLS

v 0.558 0.709  0.757
(7.929) (2.861) (3.239)

Y 0.405 0.325  0.320
(8.821) (2.200) (2.191)

Note: T-stats are in paratheses.
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Figure 5: UK Mortgage Market - Augmented Model
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Figure 6: UK Housing and Mortgage Market - Augmented Model

House Prices Actual and Scenario

— Actual
—— Scenario 1
Scenario 2 /_/\
11.75 \/

11.50

12.00

[EnY

=

N

(&)
|

| A\
11.00 /\ N r

10.75

10.50 T [ T [ T | T | T ] T ] T I T I
1992 1994 1996 1998 2000 2002 2004 2006 2008



27

12.50

12.25

12.00

11.75

Logs

11.50

11.25

11.00

10.75

Figure 7: Counterfactual Scenario
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