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Introduction

House prices in the United Kingdom rose rapidly in recent years. As in the United States,
house price appreciation in the United Kingdom was supported by solid economic
fundamentals, including solid income growth, falling interest rates, and above-average
population growth. Also, because most households borrow to finance house purchases,
financial innovation may have contributed to higher house prices as larger pools of assets
became available to purchase property.

Policy makers and economists, however, remain uncertain over the extent to which these
fundamentals on their own supported the increase, as a number of studies found that
traditional econometric models were unable to fully explain the run-up. For example, the
OECD in a 2005 report cited overvaluation in the U.K. housing market as early as 2003.
The IMF produced a series of reports from 2003 to 2008 that came to similar conclusions.
At the same time, other academic studies disputed the findings. In particular, Cameron et
al (2006) and Martin (2005), using very different models, found the level of U.K. house
prices consistent with fundamentals.

Lending to non-traditional borrowers (known as the subprime borrowers in the United
States) has further confounded the issue of valuation. Over the past ten years, financial
innovation, mainly in the form of improved credit scoring and mortgage securitization,
made mortgages available to a large group of households that had been previously
excluded. These innovations originated in the United States but rapidly spread to other
industrial countries, especially the United Kingdom. The increase in mortgage lending
likely had a substantial effect on the value of housing. But, even in the United States
where the difference between subprime and prime borrowers is relatively clear, the exact
impact of subprime lending is not known.

Unfortunately, whether or not the run-up was fully justified or a bubble, many of the
factors that supported rapid house price appreciation are now likely to contribute to a
housing market slump. GDP growth in the United Kingdom has slowed and is forecast to
slow further in the near term (Bank of England (2008)). Mortgage interest rates are well
above their ten-year average and above-target inflation may prevent the Bank of England
from reducing rates for some time. Population growth is slowing as the United Kingdom
continues to age and as immigration has stabilized.

In addition, the collapse of the subprime market in the United States as well as in the
United Kingdom is also likely to play a role in the decline. Mortgage securitization has
slowed sharply since the onset of the subprime crisis in the United States and subprime
issuance in the United Kingdom is almost non-existent at present. Investors are
rethinking the value of subprime assets and this market is unlikely to reemerge anytime
soon. There are risks that the pull back in lending could reduce funds to traditional
borrowers.



In this paper, we use a simple, theory-based, measure of housing valuation, the price-rent
ratio', to predict the fall in prices needed to restore stability to the housing market in the
United Kingdom. Using this summary measure eliminates the need to take a stand on the
exact effect of different fundamental factors. We only need to take a view on the long-
term prospects for the level of real interest rates and the growth rate of real rents. Going
forward, we believe policy makers should use this indicator to judge the current state of
the housing market.

The usefulness of the price-rent ratio to predict over- or under-valuation in house prices
has been debated. Some authors believe this ratio omits the important factors driving
house prices (Cameron (2006)). While others (IMF (2003)) lump the price-rent ratio in
with a number of other macro ratios, with no clear guidance on which ratios are
economically meaningful. Therefore, before using the price-rent ratio as a benchmark for
housing, we derive the price-rent ratio from standard asset pricing equations. This
derivation permits us to link the price-rent ratio to its underlying determinants and to state
explicitly the reasons we believe the price-rent is likely to return to a value closer to its
long-run average.

The price-rent ratio indicates that house prices are likely to fall much further before
stabilizing. In our base-line (benign) scenario, house prices are predicted to fall 4.3
percent annually over the next 7 years for a total additional decline near 30 percent.
Faster price adjustment requires larger house price falls. This adjustment is somewhat
larger than the price adjustment that occurred in the early 1990s. However, we believe
that these estimates may very well prove optimistic as the impact of the subprime-
induced credit turmoil is likely to be substantial.

House price declines are also typically associated with poor macroeconomic outcomes, as
foreclosures rise, consumption growth slows, and residential investment falls. Further,
because of the likely effect on output, standard Taylor-rule arguments imply that the
Bank of England should respond to falling house prices by reducing policy rates.

However, at the current time, inflation in the United Kingdom is well above the Bank of
England’s target—four percent rather than the two-percent target. This high level of
inflation may constrain the Bank’s interest setting policy. In addition, Ahearne et al
(2005) show that, across countries and across time periods, inflation tends to rise during
times when house prices are falling from their peak, with the peak in inflation occurring 4
to 6 quarters after the peak in house prices.

! The price-rent ratio may be thought of as the equivalent of the price-earnings ratio for stocks and is
considered a good measure of the real valuation of housing (see Davis et al (2008)).



The Path of House Prices

The charts shown in figure la and 1b show the path of U.K. house prices since the early
1980s. Figure la shows an index of nominal house prices and figure 1b shows the
twelve-month change of house prices over the same period.

Figure 1a: House Prices: Level

House Prices in the United Kindom Rose Sharply, but Are Now Falling

U.K. house prices have risen much more than U.S. house prices.
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Figure 1b: House Prices: Growth Rates

The Recent Appreciation was not as Sharp as in the Late 1980s
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After remaining more or less unchanged throughout the 1990s, the level of house prices
has more than doubled in the United Kingdom since the beginning of 2000. In contrast,
the recent increase in house prices in the United States has been relatively mild. This



trend is similar to past episodes. In the late 1980s and early 1990s, U.S. house prices rose
much less and also managed to avoid the outright decline in prices experienced in the
United Kingdom.

In the United Kingdom, house prices reached their nadir in mid-1996. Following the
trough, house prices increased mildly until around 1999 when the first in a long series of
double-digit gains occurred. The run-up was particularly acute between 2002 and 2004.
Figure 1b shows that, over these two years, house price inflation remained in the upper
teens and twenties, brushing against 30 percent in October 2002.

The most striking difference between the most recent house price boom and the one that
occurred in the late 1980s is the number of years the expansion lasted. In the late 1980s,
double-digit house price inflation was contained to essentially a three-year period,
although from July 1988 to June 1989 house price inflation exceeded 25 percent. The
most recent episode lasted close to ten years, with only two interim slow growth years.

House prices reached a peak in early 2007, and between May 2007 and June 2008, house
prices fell close to 10 percent, a rate of decline near the maximum fall experienced during
the early 1990s downturn. However, house prices in that earlier episode gradually
accelerated to that pace of decline. Unless adjustment is occurring faster in this episode
than in the past, we may have a long way to go before the housing market stabilizes.

Of course, house prices alone are not a useful measure of over- or under-valuation. At
the very least, we expect house prices to increase at the rate of inflation over long periods
of time. In addition, the relative price of housing may also increase. Housing embodies
land and, to a greater or lesser extent, land is in fixed supply. Population growth and
income growth may both translate into a shift in house prices. For these reasons, the
deflator must be chosen with care.” In the next section, we show that deflating house
prices by rents is correct in an asset pricing sense. We also show that the price-rent ratio
is stationary on a balanced growth path.

The Price-Rent Ratio: Theoretical Foundations

Some authors directly dispute the usefulness of the price-rent ratio as a measure of
housing valuation. For example, Cameron et al (2006) state that “[the price-rent ratio is]
not very informative about the presence or absence of bubbles, because [it] ignore[s] a
range of other important factors, including demographic and population changes, house-
building, credit conditions, and other asset prices.”

In response to this line of reasoning, we derive the price-rent ratio from a basic model of
housing demand. We show that the price-rent ratio depends solely on the expected future

? For example, with land in fixed supply the ratio of house prices to overall inflation (real house prices) and
the ratio of house prices to wages would both trend and there is no reason to expect a linear trend.
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growth rate of rents and the future expected evolution of the stochastic discount factor.
Therefore, in the model, the price-rent ratio responds to changes in underlying economic
fundamentals that affect either consumption growth or the discount rate. Therefore,
while the factors listed by Cameron et al are undoubtedly correct, the price-rent ratio
serves admirably as a simple summary variable of all of them.’

The economy consists of a large number of identical households who receive per-period
utility from consumption of non-housing goods, c;, and consumption of a housing good,
h.. The housing good is a composite of owner-occupied housing and rental housing.
Each household chooses sequences of consumption, rental housing, and a stock of owner-
occupied housing to solve the following program:

max > AU (e h,)

subject to
h, =dH, +hf
C, +pthtR + Pth + BI =W, + PIHI—I + rt—lBt—l

Rental housing is denoted, htR , and units of rental housing are chosen such that htR

represents the flow consumption of rental housing. Because households purchase the full
stock of owned housing, the stock must be converted to a flow value. The parameter &
makes this adjustment and maps the stock of owner-occupied housing, H, into flow
housing consumption.

Rent in the current period is denoted by p. The price of housing is denoted by P and the
one-period real interest rate is denoted by r. The household also works and receives labor
income, w. All variables are measured in per capita terms and all prices are real (because
the model is real).

The model is unconstrained and households may borrow or lend as much as they desire at
interest rate r. Any constraints or additional costs are assumed to be incorporated into the
interest rate. For example, a household that faces a borrowing constraint is assumed to
face a prohibitive interest rate at that point.

3 The model we derive is also given in full form in Davis and Martin (2008) and the model underlies the
analysis in Cambell et al (2000).



The first-order conditions for consumption, bonds, rental housing, and owner-occupied
housing are as follows:

+1

c:U,.=4
h:U, =pA
h = Pt/ Eq. 1
H: éUh :_Ptﬂ“t + EPt+1ﬂ“t+1
B:/1t=rtEﬂt

The Lagrange multiplier on the budget constraint is denoted by A. This set of first-order
conditions implies that current period rents are pinned down by the ratio of housing to
non-housing marginal utility and that the current period real interest rate is equal to the
inverse of the stochastic discount factor, g4, /4 . This solution is standard.

Combining the four first-order conditions into a single equation, we arrive at a simple and
standard pricing equation for owner-occupied housing.

P=dp +E-P,

t

" Eq.2
The price of owner-occupied housing is equal to the rental value of housing (adjusted for
its flow value) plus the discounted value of selling the property tomorrow. Solving
forward, the price of owner-occupied housing is equal to the present value of future rents.

P =53 Ep,— Eq. 3

0 H rt+j

j=1

We derive the price-rent ratio by dividing both sides of the pricing equation by time t
rents.

P 0
_tzgz E_pHS _1 Eq. 4

s
pt s=0 pt H rt+j
j=1

The first term inside the expectation is the growth rate of rents between period t and t+s
while the second term is the period t to t+s discount rate. The expectation is conditioned
on information in time t.

The last equation shows that the price-rent ratio depends solely on the stochastic discount
factor and the growth rate of rents (our initial claim). All other variables move the price-
rent ratio only through their impact on these two variables.

We take each example given by Cameron et al in turn to see how they fit in the model.
1. Demographic and/or population changes — these determine the per capita values

of ¢ and h. Holding all else constant, population increases reduce per capita
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consumption. Predictable changes in either impact both the discount rate and the
expected future growth of rents. The dominant effect depends on the utility
function chosen (see Martin (2005)).

2. House-building — changes the supply of both rental and owner-occupied housing
and lowers the marginal utility of housing, U,. Only variations in the path matter.
Constant changes in supply (such as building today), change both the denominator
and the numerator of the rent growth term, pis/p:.

3. Credit conditions — Credit conditions are not explicitly incorporated into the
above model. Therefore, we must interpret r loosely as the total cost of borrowing
(recall if a household is short in mortgage bonds, the correct interest rate is the
after tax mortgage rate). Further, we must think of credit constraints as changes
in r. Given these loose assumptions, we see that long-run level of the price-rent
ratio is shifted by permanent changes in the discount rate. This permanent change
can result from lower interest rates or easier credit.’

4. Other asset prices — the model only explicitly considers the one-period interest
rates; however, all of the equations remain valid if this interest rate is replaced by
the rate of return on a portfolio of any other set of assets, including stocks and
property owned for rental purposes.

While the price-rent ratio does not have to stay near its long-run average, historically it
has tended to. Following large deviations (either up or down), the ratio has tended to its
trend value. For example, Gallin (2004) shows that, for the United States, the price-rent
ratio reverts to its long-run trend.” Further, he shows that house prices tend to do most of
the adjusting. While we do not have equivalent studies for other countries, we expect this
general tendency to hold in most industrial countries.’

In our analysis of the future path of house prices, we will work directly with the price-
rent ratio rather than with rents and discount rates directly. Cambell et al (2006) study
the properties of the price-rent ratio for the United States by creating forecasts of future
rents and interest rates. While this exercise is useful, they attribute most of the
fluctuation in the price-rent ratio to changes in the risk premium. Clearly, this risk
premium is a combination of actual premia and errors in their forecasts.

In this paper, we take a simpler stance and work directly with the price-rent ratio. Our
implicit assumption is that future rent growth is constant and that the level of real interest

* For example, Davis et al. (2008) argue that a change in U.S. mortgage regulations in the early 1980s may
have led to a permanent shift in the price-rent ratio. This is also essentially the argument of Cameron et al
(2006) that a bubble did not exist in the U.K. housing market because the change in prices was justified by
a change in credit availability (and many other factors).

> Gallin (2004) finds an increasing time trend. Davis et al. (2008) argue for zero trend following a one-time
break in the series in the early 1980s.

® A sufficient (but not necessary) condition for the price-rent ratio to be stationary is for both interest rates
and the growth rate of rents to be stationary.
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rates does not change. In the next two sections, we show the historical properties of both
rents and interest rates and will use these properties to guide our analysis of the price-rent
ratio in the following section.

The Mortgage Interest Rate as the Stochastic Discount Factor

As our discussion of the impact of interest rates is informal, we use nominal interest rates
throughout the paper. Over the period of interest, the fluctuations in inflation are small
and the real interest rate may be thought of as a level shift of between 2 and 3 percentage
points. Inflation was consistently below the 3 percent upper band of the Bank of
England’s inflation target. Only in the most recent months has inflation shown any
tendency to exceed this level. Inflation rose to nearly 4 percent at the end of the second
quarter of 2008 and is expected by the Bank of England to rise further before subsiding.
However, the underlying rate of inflation, as measured by inflation excluding food and
energy, has remained stable and over the medium term inflation is likely to be much
lower.

We choose the mortgage interest rate as the relevant proxy for the discount rate. Figure 2
shows the path of mortgage interest rates in the United Kingdom between 1995 and 2008.
In 1995, interest rates were nearly 10 percent. Over the subsequent eight years, mortgage
interest rates dropped around five percentage points, reaching a low of around 4.5 percent
at the end of 2003. One school of thought held that high long-term interest rates were a
thing of the past; central banks had defeated inflation and has solid control over the real
economy.

Figure 2: Mortgage Interest Rates

Mortgage Interest Rates Fell through 2003 but have since Risen Considerably
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Data: Fixed Rate Mortgage: Banks and Building societies, 5-year, 95 percent loan-to-value.

Since late 2005, however, mortgage interest rates have risen considerably. Recently,
interest rates breached their 1995 to 2008 average level and are quite similar to their 2000
levels; the year house price appreciation seemed to accelerate in the United Kingdom.



The higher level of the interest rate implies a substantially reduced level of support to
house prices. If interest rates were the sole factor underlying the run-up, we would
expect the level of house prices to return toward their 2000 level.

Interest rates are no more supportive of the price-rent ratio now than they were in early
2000. Holding expected rent growth constant, the price-rent ratio should then return to its
2000 level. Market prices indicate that most traders believe policy rates will be on hold
over the medium term. We do not believe change in the present value of the discount
factor is driving the behavior of the price-rent ratio.

Rents

Figure 3 shows the time series of rent increases between 1988 and 2008. For the last 15
years of this data, rent inflation remained steady between 3 and 4 percent. The prominent
exception is the 1 percent inflation during the economic slowdown in 2001 and 2002. In
the late 1980s and very early 1990s, rent inflation was much higher, reaching a peak near
14 percent in 1991. Since that time, rent growth appears stable and we see nothing in the
data to push us toward believing market expectations of rent growth has changed.’
However, one reason we allow rent growth to change in the simulations below is the high
rent growth observed in the early part of the sample.

Figure 3: The Growth Rate of Rents

The Growth Rate of Rents has Increased Somewhat over the Past Two Years
Butremains well within its range of the last 15 years, and well below the highs of the late 1980s.
Twelve-month percent change
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The Price-Rent Ratio: An Indicator of House Prices

Figure 4 shows the price-rent ratio for the United Kingdom and, for comparison, the
price-rent ratio for the United States.® Not surprisingly given the stability in rent growth,

7 Regressions of rent growth on lagged rent growth indicate rapid reversion to mean growth of about 3
percent.

¥ The ratio for the United States is taken from Davis et al. (2008) and is calculated using census data on the
level of both house prices and housing rents. The ratio for the United Kingdom is calculated using the level
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the price-rent ratio has followed the path of house prices in recent years. And, like house
prices, the price-rent ratio in both countries is well above its range.

Over the period shown, the price-rent ratio for both the United Kingdom and the United
States appear to have a solid upward trend. While we do not have the data to extend the
U.K. series back further (we do not have rent data), the U.S. series goes back to 1964.
Over the full time period, the U.S. series appears stationary until around 1996. We do not
know how the U.K. series would appear in a longer sample, but we assume it would have
a similar pattern to that of the United States.

The apparent trend in the price-rent ratio likely owes to the fall in mortgage interest rates
over the period shown. As was discussed above, global interest rates fell through much
of the 1990s. Effective mortgage interest rates likely fell even faster as the overhead
costs of obtaining mortgages was steadily reduced during this period (Tsatsaronis and
Zhu (2004)). Interest rates are now returning to, at least, their levels of the late 1990s and
the costs of mortgage finance are likely to rise as lenders take more care in offering
credit.

The price-rent ratio for the United Kingdom has more than doubled since 1996. The
fastest increases in the series occurred between the first quarter of 2002 and the third
quarter of 2004. This was a period where rent growth was slow on average and where
house prices grew consistently in the double digits.

Figure 4. The Price-Rent Ratio

The Price-Rent Ratio in the United Kingdom Has Risen Considerably
If this ratio is to return to its 2000 level by 2015, house prices are likely to fall around 17 percent.
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The recent large decline in house prices has only begun to shift the price-rent ratio down.
Clearly, if this series is to return to its long-run average, a larger and more sustained

of house prices from the Nationwide quarterly house prices series — a quality adjusted, repeat transaction
level. Unfortunately, in the United Kingdom rents in pounds are not readily available. Therefore, we
compute an index of the price-rent ratio using the rental index from the Retail Price Index.
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move in house prices must occur. In the next section, we attempt to measure the needed
move.

The Likely Path of Near-Term House Prices

In this section, ignoring any impact of changing interest rates’, we conduct a simple
arithmetic calculation to find the change in house prices necessary to return the price-rent
ratio to some specified target. The change in the price-rent ratio can be written as
follows:

Alog(House Prices / Rents) = Alog(House Prices) — Alog(Rents)"’

Then, given an assumption on the growth rate of rents'', we compute the annual average
change in house prices needed to restore the price-rent ratio back to a target level in a
specific amount of time.

The amount house prices have to fall to return the price-rent ratio to any target depends
critically on how much the price-rent ratio has to adjust, the time period over which
adjustment occurs, and the rate of rent inflation over the same period. Our baseline
assumption is for the price-rent ratio to return to its 2000 level by 2015. Using the year
2000 as a baseline level seems reasonable to us because this is the year when house prices
accelerated most sharply and the interest rate contribution to the ratio was the same then
as it is now (see footnote 9). The length of adjustment is more debatable. The last
adjustment period lasted about seven years, although the rate of change was not constant
over the time period. Hence, the year 2015 was chosen to match the time of adjustment
in the previous episode.

Rent inflation is also a big question. Over the past several years, rents have increased at
an annual rate of between 3 and 4 percent; however, following the last peak in house
prices, rent growth accelerated, reaching a peak over 13 percent (12-month change) in
April 1991. Average rent growth between 1990 and 1996 was 7.6 percent. Therefore,
we choose to show results for 4 and 8 percent rent inflation.

? Using the techniques in Cambell et al. (2006) we find that the interest rate term is making nearly an
identical contribution to the price-rent ratio in 2008 as it did in 2000.

' We use log changes to find the new level because our measures of both house prices and rents are
indexes: log(House Prices / Rents) = log(Index factor for house prices / Index factor for rents) +
log(House Prices / Rents).

"' We ignore the impact of higher rent growth on the long-term level of the price-rent ratio.
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Table 1: Annual Average House Price Appreciation to “Correct” Price-Rent Ratio

Return to 2000 Return to 2000 Return to 1996

Level by 2015 Level by 2010 Level by 2015
Rent Growth 4% -4.1% -22.1% -8.3%
Rent Growth 8% -0.4% -18.7% -4.5%

Table 1 gives our results. In the first column, we assume that the price-rent ratio returns
to its 2000 value by the beginning of 2015. If rent growth is 4 percent per year
(somewhat higher than its average growth rate over the past five years), house prices
must fall 4.1 percent annually to bring the price-rent ratio back in line. That is, between
the first quarter of 2008 and the first quarter of 2015, house prices would fall close to 30
percent.'> If we double the rate of rent growth to 8 percent, house prices need only fall
0.4 percent per year.

In the second column, we assume a return to the 2000 level by 2010. Under the same
assumptions on rental growth, this requires a much faster rate of house price
depreciation—22.1 percent with 4 percent rent growth and 19 percent with 8 percent rent
growth. In this case, the difference in rent growth makes much less difference because
the growth differential has less time to affect the average.

Table 2: Total Fall in House Prices over Adjustment Period"’

Return to 2000 Return to 2000 Return to 1996

Level by 2015 Level by 2010 Level by 2015
Rent Growth 4% 30% 39% 50%
Rent Growth 8% 3.1% 34% 31%

The level to which the price-rent ratio is likely to correct is not known. As noted above,
2000 seems a reasonable assumption. However, other factors may push the price-rent
ratio down even further. For example, mortgage securitization and the subprime market
(discussed below) may have contributed to the boom. With these forces less active,
house prices may have to fall even further. As a result, the price-rent ratio may move all
the way back to its level of the mid-1990s—the level it reached in the last housing market
bust. The final column of Table 1 gives the rate of house price appreciation to reach this
level by the end of 2015.

12 These appreciation and deprecation rates are nominal. Real house prices declines would likely be
considerably larger.
" The adjustment period is from the end of 2007 to the end of 2015.

12




Table 2 shows the total fall in house prices under each scenario given in Table 1.
Looking at the first row of the table, if the adjustment occurs over 7 years, house prices
fall around 30 percent. If however, the adjustment occurs faster, even with the same
growth rate of rents, house prices must fall almost 40 percent. This difference is
particularly striking when the rent growth is high. The fall in house prices is, of course,
particularly large if the price-rent index must return to its 1996 level. With rent growth
of 4 percent, house prices must fall around 50 percent.

Mortgage-Market Innovation: An Extra Risk in the United Kingdom

Although the United Kingdom does not appear to have relied on mortgage securitization
to the extent of the United States, mortgage securitization was important to several U.K.
lenders'* and this market appears to have little if any volume between August 2007 and
September 2008. This form of mortgage finance innovation likely contributed to easier
credit standards,” allowing more households to borrow. With this model no longer
tenable, credit standards are likely to be stricter, putting downward pressure on house
prices.

Contributing to the downside risks are subprime mortgages in the United Kingdom.
Subprime mortgages are a relatively small portion of the mortgage market in the United
Kingdom. According to press reports referencing Standard & Poor’s research, only about
£43 billion subprime mortgages are represented in the mortgage-backed securities
market—this (if true) represents about 3 percent of total mortgages outstanding.
However, according to the same reports, about 25 percent of these mortgages are
currently delinquent.'® If one-half of the subprime mortgages that are (allegedly)
delinquent in the United Kingdom end up in foreclosure, they would by themselves push
the overall foreclosure rate above its 1991 peak. In addition, these foreclosures will
likely put downward pressure on house prices and contribute to rising foreclosures
outside of the subprime market.

Macroeconomic Implications of a House Price Decline

House price declines, of course, have many well-documented macroeconomic feedbacks.
Ahearne et al (2005) provide a thorough survey of the correlation between house price
declines and other macroeconomic variables. This impending decline is likely to be

'* Northern Rock is an excellent example. Northern Rock, the eight largest U.K. bank, transformed itself
from a building society to a bank. Its portfolio was concentrated in mortgage and real-estate loans and it
relied on the securitization market for funding. Its business model became untenable following the
financial crisis in August 2007, and following a run on the bank, it was essentially nationalized. Given the
need for extensive government intervention, this model of mortgage lending is likely to be substantially
curtailed for the foreseeable future in the United Kingdom.

' This easing of credit is not necessarily an indicator of bad lending practices. To the extent that mortgage
securitization diversifies risk, mortgage terms should be easier.

' This rate is similar to the delinquency rate on U.S. subprime mortgages.
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associated with poor macroeconomic outcomes, as foreclosures rise, consumption growth
slows, and residential investment falls.

Foreclosures and Delinquencies

In this section, we focus on the relationship between house price declines and mortgage
foreclosures. While many factors contribute to rising foreclosure rates—high interest
rates, low or volatile employment rates—the rate of house price appreciation has long
been considered one of the best predictors.”” And theoretical link between an owner’s
equity in his home and his probability of default is undisputed.

We find a tight relationship between house prices and foreclosure rates in the United
Kingdom. We ran regressions of foreclosures on real house prices, employment, and
short- and long-term interest rates. All variables except the interest rates are measured as
log changes and various lag lengths of each variable are included. We also included
lagged dependent variables in the regression.

Table 3: The Relationship Between House Prices and Foreclosures
Coefficient Std Error  T-Stat P-value

Constant -0.02 0.05 -0.41 0.68
House Prices -1.47 0.58 -2.50 0.01
Lagged Foreclosure 0.28 0.15 1.89 0.06

Across all specifications, we found that a one percent fall in house prices is associated
with between a one and two percent rise in possession rates. Table 2 gives results for a
regression that includes two lags of each independent variable and one lag of
foreclosures. The coefficient on house prices is statistically significant and these results
are representative of our regression results.

" House price appreciation likely correlates well with foreclosure rates for two reasons. First, house price
appreciation directly changes the owner’s level of equity. Higher equity implies the home owner is less
likely to benefit from defaulting on the mortgage. Second, housing is a long-lived durable consumption
good. As a consumption good in locally fixed supply its value is directly related to the level of overall
consumption. As a long-lived durable good, housing serves as an investment and hence capitalizes future
consumption and income growth. Falling house prices: Bad economic times.
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Figure 5: Foreclosures in the United Kingdom

Foreclosures in the United Kingdom are Rising
If 50 percent of subprime currently delinquent default, the level of foreclosures will exceed the 1992 level.
Percent of mortgages outstanding

1982H1 1985H2 1989H1 1992H2 1996H1 1999H2 2003H1 2006H2
Source: Council of Mortgage Lenders/BankSearch Regulated Mortgage Survey, Bank of England

The response of foreclosures to house prices is remarkably stable across the early and late
sample periods. The model fits reasonably well even through the spike in possessions in
1991 and the long and protracted decline in possessions thereafter (see figure 5).

Given our estimated elasticity and given the potential price declines highlighted in the
previous section, foreclosure rates have the potential to increase anywhere from 40 to 80
percent (implied by row one of table 1). However, even if foreclosure rates were to
double, the rate would remain below the very high level achieved in 1991.

That they would remain benign (compared with a really bad outcome) also highlights
risks to this analysis. The price run-up prior to the previous housing-market bust in the
United Kingdom was mild compared with the current episode. Although no two housing
market busts are likely to play out exactly the same way, one might expect a more severe
downturn following the more vigorous run-up. Also, between the second half of 2007
and the first half of 2008, house prices fell 10 percent at the same time as foreclosures
rose 40 percent, although we would never expect regression results to perfectly predict
such high frequency changes.

In addition to falling house prices, households in the United Kingdom are facing higher
mortgage interest rates. All U.K. mortgages are variable rate mortgages by U.S.
standards. Fixed-rate mortgages in the United Kingdom typically float after a period of 2
to 3 years. Therefore a household who obtained a fixed-rate mortgage in 2004 would
most likely have seen their interest payments rise by the end of 2007, raising the
probability of foreclosure in these households.

The direct implication of foreclosures on the housing market is not known. Intuitively, a
large number of foreclosures adds to the supply of housing on the market and should put
downward pressure on house prices. We believe this to be the case. Foreclosures have a
negative effect on the bank balance sheets and may pose a risk to the banking system.
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And, to the extent that rising foreclosures are predictable, banks may be less willing to
lend as the return on lending is lower when foreclosures are high. We conducted Granger
causality tests and found no clear indication of causality; however, Calomiris et al (2008)
using data for U.S. states found house price changes have a significant impact on
foreclosure rates, but rising foreclosures have at most a weak influence on house prices.

Speculative Risk in the United Kingdom?

Buy-to-let (not owner occupied) mortgages have grown as a share of mortgages since
they were first tracked in 1998. By the second half of 2007, the number of buy-to-let
mortgages accounted for almost 9 percent of outstanding mortgages. During the housing
boom, the rise in this number of this class of purchases may have been associated with
increased speculation (purchases intended for resale only) in the U.K. housing market. If
this is true, these mortgages may be more likely to stop performing as investors walk
away from their losses.'® However, these mortgages have consistently outperformed
aggregate mortgages in terms of foreclosure rates. Figure 6 shows serious delinquencies
and foreclosures (all mortgages three or more months in arrears) for both the buy-to-let
segment and for aggregate mortgages.

Figure 6: Delinquency Rates on Buy-to-Let Mortgages

Buy-to-Let Mortgages are not Underperforming
Theincrease in deliquincies is similar across all mortgages and buy-to-let mortgages
Percent of Mortgages Outstanding

< ~ = All Mortgages
= Buy-To-Let Mortgages

0.5

0

1998H2 2000H1 2001H2 2003H1 2004H2 2006H1 2007H2
Source: Council of Mortgage Lenders/BankSearch Regulated Mortgage Survey, Bank of England

Consumption

Consumption growth and house price appreciation are highly correlated. The
unconditional correlation between quarterly house price appreciation and quarterly real

'8 All mortgages are recourse in the United Kingdom. That is, in the event that a mortgagee stops making
payments the lender can seek payment from their other assets and income. Nevertheless, not all lenders
pursue borrowers as court cases raise the cost of foreclosure.
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consumption growth in the United Kingdom is 0.46. This correlation increases to 0.62 if
four-quarter growth rates are used. Four-quarter house price appreciation and four-
quarter real consumption growth are shown in figure 7. Similar correlations are found in
U.S. data and, in the United Kingdom, the correlation remains near its full sample level if
we only look at the correlation in five-year windows.

Figure 7: Consumption Growth and House Price Appreciation

The Correlation Between House Price Changes and Consumption Growth is High
Percent; Four-quarter percent change

Correlation = 0.62
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The correlation is robust to a variety of control variables. In a regression of consumption
growth on various measures of wealth and a number of control variables, Bertaut (2002)
estimates the marginal propensity to consume from nonfinancial wealth (primarily
housing wealth) to be 8.8 percent in the United Kingdom. Other studies have come to
similar conclusions.

Correlation, however, does not imply causality. Weak consumption growth, holding the
stock of housing constant, will slow rent growth and lower house prices.”” On the other
hand, housing wealth is a large proportion of household assets so declines in housing
values imply significant reductions in household wealth, which lowers the level of
consumption.

Whichever way the causality runs, a period of falling house prices is likely to be
associated with very weak consumption growth. In addition, households fearing
foreclosure are likely to reduce consumption, at least in the near term, to avoid
foreclosure. Households currently in foreclosure are also unlikely to be able to access
credit markets and may reduce consumption.

Therefore, if our forecast for prices and foreclosures is realized, we would expect the
period of decline to be characterized by weak consumption growth. And, since

' The equation for house prices, equation 4 above, shows that the level of house prices is dependent on the
ratio Up/U..—the ratio of the marginal utility of housing to the marginal utility of consumption. As
consumption growth slows, U, increases, lowering the level of house prices.
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consumption accounts for over 60 percent of GDP, the period of weak consumption
growth is likely to also be associated with weak GDP growth.

Residential Investment

In addition to any impact on consumption, falling house prices are also likely to slow
GDP growth through the contribution of residential investment. Residential investment
currently accounts for around 4 percent of GDP in the United Kingdom. Figure 8 shows
that this share increased over a percentage point between 2000 and 2007. With the
decline in construction activity, the share has begun to fall.

Figure 8: Residential Investment as a Share of GDP

Residential Invesment as a Share of GDP is Near is Previous Peak
Percent of GDP
5.0

4.5

4.0

3.5

3.0

25

2.0

1986- 1988- 1990- 1992- 1994- 1996- 1998- 2000- 2002- 2004- 2006- 2008-
Q1 Ql Q1 Ql Ql Q1 Q1 Q1 Qi Ql Qa1 Q1

Source: Office of National Statistics

Figure 9 shows the contribution of residential investment to GDP growth over the same
time period. The contribution shown is the four-quarter average of the quarterly
contribution at an annual rate. The average removes some high frequency fluctuations in
the contribution.

Since 2000, the contribution of residential investment has been generally positive,
although at no time did it reach the peaks seen in the late 1980s. As house prices fall,
construction is likely to fall and the contribution to GDP from residential investment is
likely to be negative.
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Figure 9: Contribution of Residential Investment to GDP Growth

Residential Invesment is Likely to Contribute Negatively to Growth When Prices Fall
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Conclusion

If the price-rent ratio is a reliable guide, house prices in the United Kingdom are likely to
fall considerably in the near- to medium-term. House price appreciation is already
negative and the market appears to be at a turning point. These price falls are likely to be
associated with a very weak overall macroeconomic environment.

Of course, while the price-rent ratio is a good indication of value, it may not provide a
reliable guide on the timing of turning points. If we had performed a similar analysis in
2005, we would have come to much the same conclusion, yet missed the peak by several
years. Other indicators, however, do indeed indicate we have turned the corner. Housing
fundamentals are weak, and without a turnabout in both these and mortgage-market
turbulence, a significant fall in house prices seems unavoidable.

We also hope that this and similar papers (Davis et al 2008, Campbell et al 2006) will
revive interest in using the price-rent ratio as an indicator of house valuation. Similar to
price-earnings ratio for stocks, deviations in the price-rent ratio do not necessarily
indicate valuation problems; however, unexplained deviations should be monitored and,
as necessary, appropriate policy measures should be adopted.
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