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I. Introduction®

The principal aim of this study is to provide some empirical evidence, from an
international perspective, on the influence of developments in house prices on the
aggregate consumption or saving behaviour of households. The observation that
housing wealth constitutes a significant proportion of total wealth for households
without exception suggests that household expenditure patterns are likely to reflect
housing market developments. Nevertheless, the structure of housing markets varies
widely across countries, and differences in institutional features, as well as in other
characteristics of national housing markets, imply that the impact is likely to vary
considerably. In a number of countries, financial liberalisation during the course of the
last decade has improved households' ability to borrow funds for house purchase,
leading to a rise in house prices and thus in the net wealth of the owner-occupier sector.
Moreover, enhanced access to accumulated wealth through secondary mortgages may
have increased the sensitivity of household saving to changes in housing wealth.

Recent attention to the macroeconomic importance of changes in housing wealth
has been, in part, based on the experience of house price movements, notably in several
Nordic countries, Japan and the United Kingdom. Section II describes developments in
house prices in fifteen industrialised countries over the period 1970-92. A comparison is
made between house price movements in nominal and real terms and the experience of
various countries in Europe is compared with that elsewhere. In order to analyse the
recent cycle in residential real estate prices in a broader context it is of particular interest
to examine those periods in which house prices rose, or fell, very sharply. Some
discussion is also undertaken at this point of the importance of fundamentals in the
determination of house prices and the possible existence of speculative bubbles in the
housing market.

On the theoretical level a consensus seems to be emerging that house price
movements, leading to shifts in housing wealth for the household sector, may have an
impact, albeit of uncertain sign and magnitude, on decisions about aggregate saving and
spending. A useful framework for analysing this impact is the life-cycle model. Section
I1I provides a brief review of the theoretical literature, with special emphasis on various
distributional considerations. It is concluded that while it is possible to envisage
circumstances in which there are clear incentives for current owner-occupiers to reduce
saving during periods of rising house prices, the overall impact may be small, or even
perverse, because current tenters are likely to save more. The impact of financial
liberalisation on the time profile of consumption is also considered, in terms of both the
ability of current owner-occupiers to extract the equity stored in housing and the
borrowing conditions for house purchase.

Throughout the paper references to Germany exclude eastern Germany.
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Drawing on the developments in house prices and housing wealth and taking
account of the special features of housing in individual countries, the role of house
prices in the determination of saving behaviour is considered in Section IV. The
empirical results of estimating saving ratio equations incorporating house price variables
on annual data from 1970 are presented for fifteen countries. Of particular interest is the
significance of housing relative to non-housing wealth and the contribution of house
price movements and financial liberalisation to changes in household saving during the
1980s. In eight of the fifteen countries a rise in real house prices is found to lower
household saving, while in seven the effect is positive. Nonetheless, in most countries
changes in house prices during the 1980s have been associated with marked declines n
household saving ratios and in several cases house prices can explain a significant part
of the fall in saving. Changes in household debt have reduced household saving even
more and there is some evidence that in a few countries households have been able to
obtain more credit (in real terms) on the basis of rising nominal house prices, even
though real house prices declined. It also appears that during the adjustment phase
following deregulation, saving may be reduced below its long-run level.

Section V contains some concluding remarks.

II. House price developments: some cross-country comparisons
II.1  Introduction

This section provides a brief overview of some of the general characteristics of national
housing markets for the fifteen countries under consideration. For this purpose several
measures of the relative importance of housing wealth in the household sector are
presented, together with estimates of owner-occupation rates. However, the main focus
of the section is on developments in house prices. Some evidence on the comparative
levels of house prices is shown both in absolute terms and relative to per capita income.
Longer-term trends in house prices are also summarised by describing the average
growth rates of house prices in nominal and real terms over the period 1970-92 as a
whole, together with a summary measure of the volatility of house prices in each
country, where the 1970s and 1980s are distinguished. Finally, we turn to the
identification and description of the largest movements in house prices over the whole
period and an attempt is made to assess whether these fluctuations can be accounted for
by changes in the underlying fundamentals, by expectations, or by speculative activity
in housing markets.

I1.2  The significance of housing to the household sector

Before examining trends in house prices in closer detail some evidence on the relative
importance of housing wealth in various countries is presented (Table 1). The figures
confirm that, at least in those countries where data are available, housing wealth is a
significant proportion of total wealth for the household sector, but they also provide
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strong support for the presumption that there are major differences between countries in
the importance of housing wealth relative to both financial wealth and annual household
disposable income. Moreover, the past decade has seen quite substantial differences in
movements in net housing wealth in the countries analysed.

Net housing wealth, defined as the market value of the owner-occupied housing
stock less the mortgage debt outstanding, has risen dramatically in several countries
over the past decade. However, increases in net housing wealth have not been universal.
Countries which stand out as having experienced substantial cumulative increases over
the period 1980-92 include Australia, Finland, Japan and the United Kingdom. The
greatest increases were recorded in Japan, where in real terms the value of net housing
equity more than doubled, and in Australia, where the increase was 66%. In Denmark,
by contrast, wealth embodied in the form of housing actually fell over the same period,
in both real and nominal terms, with net equity more than halving in real terms over the
decade.! Net housing equity also fell in real terms in the United States and remained
constant in Belgium, while increases were muted in several other countries, including
France. Several of the countries which have experienced large increases in net housing
wealth also seem to have seen rapid house price movements in part as a consequence of
financial deregulation. Since changes in net housing wealth reflect changes in the value
of the stock of dwellings as well as changes in mortgage debt, this suggests that the
direct impact on demand of financial liberalisation has more than offset the dampening
effect of households' greater access to secondary mortgages and the growth of credit for
house purchases. In some countries, in particular those where net housing equity has
fallen, the decline is due to both a rise in mortgage debt and the fall in house prices.
Graph 1 shows the housing capital gearing of households, defined as the ratio of
mortgage debt to the value of the owner-occupied stock of dwellings. Almost without
exception, the ratio was higher at the end of 1992 than in previous years. The increases
in Denmark, Finland, the United Kingdom and the United States appear to have been
particularly sharp.?

As regards the importance of housing wealth relative to that of households'
financial wealth, a prominent feature of Table 1 is the variation in the proportion of total
wealth maintained in the form of housing around an average of 50% in 1990. In
Finland, for instance, almost 80% of the total is held in the form of housing and in Japan
and Australia the figure is around 65%. At the opposite extreme, in Belgium and
Canada it is estimated to be only around 35%, and in the United States the figure is even
lower, at just over 20%. With the exception of Australia, Finland and Japan, a notable
feature of the period 1980-90 was that household wealth appeared to become less

I The sharp decline in Denmark is more apparent than real as it owes much to the replacement of private
mortgages (not included in the debt figures) by loans from mortgage institutions.

The charts reveal wide disparities in the levels of capital gearing in housing across countries. However,
it is necessary to be cautious about interpreting these estimates as published national balance sheet data
are available for only a few of the countries analysed. Capital gearing for the remaining countries has
been estimated using other and probably less precise sources.

10



Graph 1
Housing capital gearing
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Source: As in Table 1.

concentrated in housing. For instance, the proportion declined from 29 to 21% in the
United States and from 53 to 35% in Belgium.

There are also significant variations across countries when net housing wealth is
scaled by annual household disposable income. Moreover, there appears, if anything, to
have been a divergence in these ratios. Japan again stands out, because of the
comparatively high and rising land prices, and the ratio of net housing wealth to income
increased during the period 1980-90, from 2.6 to 4.9. Relatively high ratios are also
seen in Australia, France, Finland, Germany and the United Kingdom. Increases
occurred during the period in Australia, Finland and the United Kingdom, whereas the
ratio fell in Belgium, Denmark, Norway, Sweden and the United States.

Perhaps surprisingly, there is little evidence of a relationship between owner-
occupation rates, which vary between 40 and 80%, and the proportion of household
wealth stored m housing. In some countries where the proportion is comparatively high,
such as Australia and Finland, owner-occupation rates also tend to be high. However, in
other countries, such as the United States and Canada, where owner-occupation rates
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are also relatively high, there is comparatively little housing equity. It might be
anticipated that any explanation for these differences would involve looking at
variations between countries in the expected rate of return on housing relative to the
return that could be expected if the funds were to be invested in alternative assets
(bearing in mind differences in risk).> That said, in countries where house prices are
very high relative to income, relatively few households can afford buying their own
house, producing a negative relation between wealth stored in housing and the owner
occupation rates. In addition, high moving costs relative to property prices could restrict
the ability of households to adjust in the short term to new and desired levels of housing
equity The effect of financial liberalisation is somewhat ambiguous. On the one hand, it
may have reduced rationing in the mortgage loan market, stimulating effective housing
demand, and leading to higher house prices and consequently higher gross housing
wealth. On the other hand, it may also in some countries have allowed greater access to
accumulated housing wealth and reduced net housing equity.

II.3 A review of house price movements in real and nominal terms

The last column of Table 1 compares the ratio of house prices* with GDP per capita.
On this basis, house prices appear relatively high in Germany and Japan. The actual
levels of house prices are compared in Graph 2, where the figures are converted using
purchasing power parity exchange rates and scaled relative to the average house price n
the United States. According to these estimates, house prices in Japan are more than
double those in the United States (admittedly before the subsequent fall in land prices
Japan). This is supported by Horioka (1988), who found that after adjusting for
differences in floor space, house prices in Japan were 2.5-2.7 times higher than in the
United States.

Table 2 provides a longer-term perspective on the annual growth rates of house
prices and some evidence on the volatility of house prices over the period 1970-92.5
With just two exceptions (Denmark and Sweden) real growth rates have been positive
since 1970, thus providing strong support for the contention that house prices tend to
outpace the rate of consumer price inflation in the long run. There are, however, some
significant differences to be observed between the pattern of real and nominal house
price movements. In nominal terms, the highest rate of growth occurred in the

3 A simple cross-country regression of the ratio of net housing wealth to total combined housing and
financial wealth on the historic average real rate of return on housing over the period 1970-90 showed a
correctly signed coefficient, with a t-statistic of around 1.8.

The principal sources for house price statistics are cited in Annex 1. As there are wide variations
between countries in measures and definitions the price/income ratios only provide a broad order of
magnitude. Further details are available from the authors on request.

5 This study focuses on house price developments at a national level, and thus abstracts from regional
house price movements which may be very large but are not evident at a national level. This is true for
instance in the United States, where pronounced regional but mutually offsetting cycles could be
observed during the last decade.

12



Graph 2
Relative house prices (1990) *
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JP = Japan; DE = Germany; CA = Canada; US = United States; GB = United Kingdom; IT = Italy;
AU = Australia; FR = France; FI = Finland; NL = Netherlands; IE = Ireland; SE = Sweden; NO = Norway;
DK = Denmark; BE = Belgium.

* House price comparison based on sales of all or existing single-family dwellings, converted to US dollars
using OECD PPP exchange rates and scaled to US house prices equal to one. Japan is the average price in
Tokyo, Osaka and Nagoya. Italy is estimated.

Source: See Annex 1.

United Kingdom, at an annual rate of 12:%, and the lowest in Germany at 5%%.
House price increases exceeding 10% per annum were also seen in Ireland and Italy.
After adjusting for the pace of consumer price inflation, the United Kingdom remains at
the top of the table, but the growth rate of 2/2% is matched by that of Japan, even
though the nominal growth rate in Japan was below the average for the sample of
countries analysed. In real terms, the increases in Canada, France, the United States and
Germany follow, with Ireland and Italy relatively low down the table. In fact, a simple
regression of real and nominal house prices revealed no significant relationship between
the two.

In the majority of cases volatility appears to have increased in the 1980s, the
clearest exception being the Netherlands, which witnessed a marked cycle in house

13




Table 2

The growth and volatility of house prices in long-term perspective

Country Average Growth Rates (1970-92) Volatility!
Nominal | Real 1970-92 | 1970-80 | 1981-92
in percentages

Australia 9.3 0.7 11.4 6.7 8.9*
Belgium 6.9 1.2 12.3 6.8% 8.2
Canada 8.8 2.0 11.5%* 6.9* 10.9*
Denmark 6.9 -0.3 10.8 6.2* 12.2
Finland 8.6 0.2 24.2 9.1* 26.7*
France 93 1.7 12.5%* 1.9* 13.6*
Germany? 54 1.6 10.0 10.7 10.3
Ireland 10.5 0.6 6.7 6.9* 6.2
Italy 12.0 0.6 11.6 9.4* 114
Japan 7.8 2.6 21.9* 15.8 15.4*
Netherlands 6.3 1.5 19.6 13.7* 5.2%*
Norway 8.1 0.7 11.7* 7.0* 11.0
Sweden 7.7 -0.3 11.0 5.2%* 8.8*
United Kingdom 12.3 2.6 18.3* 14.4 18.1*
United States 7.7 1.7 34* 3.0* 3.5%
Average 8.5 1.1 13.1 8.2 114

* Indicates the presence of a significant time trend.

1 Volatility is expressed as the standard error (in percentages) from an equation incorporating a constant
and time trend, where the house price index deflated by consumer prices is the dependent variable. 2 From
1971 only.

prices between the mid-1970s and the early 1980s but comparatively stable house prices
thereafter. In real terms, Finland, Japan and the United Kingdom show the greatest
volatility both for the period as a whole and for the 1980s. In the Netherlands, house
prices were only slightly less volatile than in Japan and the United Kingdom in the
1970s. An attempt to identify a relationship between the growth rate and volatility was
unsuccessful, suggesting that high growth rates are not necessarily associated with high
or low volatility.

It might be presumed that the marked variations in house price volatility
observed in these countries can, at least partially, be attributed to differences in owner-
occupation rates, and in particular that the existence of a sizeable and uncontrolled
rented sector might contribute towards greater house price stability. There is certainly
scope, most clearly on the supply side, for significant interactions between
developments in rental markets and the owner-occupied sector. Changes in the new
supply of rented dwellings may have spillover effects on demand for house purchase.
Buckley and Ermisch (1982), among others, provide some support for this in their
examination of the impact of government policy on house prices in the United Kingdom
during the 1970s.6 On the demand side, the argument is less clear-cut. If there are no

6 Holmans (1990) suggests that the transfer of dwellings from the rented sector (with vacant possession)
to the owner-occupied sector was a major cause of the decline in nominal house prices in the United
Kingdom in the early 1950s.
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Table 3

Boom and bust in nominal house prices: an international comparison

Rank Country Period Magnitude”

Booms 1 United Kingdom 1972 48.2
2 Netherlands 1977 39.7
3 Australia 1988 38.1
4 Finland 1988 36.3
5 Japan 1973 347
6 Japan 1972 333
7 United Kingdom 1988 33.0
8 Germany 1972 32.0
9 United Kingdom 1979 30.1
10 Netherlands 1976 28.6

Busts 1 Finland 1992 -16.9
2 Finland 1991 - 14.7
3 Netherlands 1981 -10.3
4 Netherlands 1982 -10.0
5 Norway 1990 -93
6 Sweden 1992 -9.2
7 Japan 1974 -9.0
8 Japan 1992 -8.7
9 Netherlands 1980 -8.7
10 Denmark 1987 -8.2

* Percentage change from previous year.

obstacles to transferring dwellings between the two alternative tenure forms, factors that
mainly affect household tenure choices might be expected to have little overall impact
on price, while changes in housing demand or price adjustments induced by
governments more generally would tend to affect house prices and rents in similar
ways.” It is possible, given the wide range of owner-occupation rates, to test this
proposition but a simple regression of house price volatility on owner-occupation rates
failed to detect any statistically significant relationship, suggesting that encouraging the
development of a rented sector per se is probably not sufficient to bring about greater
stability in house prices. Of greater interest, perhaps, is the scale of house price
movements in the short term. The evidence from a number of countries is that house
prices may move rapidly in the space of only a few years. Table 3 shows the ten largest
house price increases, and decreases, in any single year over the period 1970-92.83 As is

7 The recent increase in house prices in the Netherlands may, in part, be attributed to government induced
rent increases (of 5.5% in 1991 and again in 1992) spurring demand for owner-occupied dwellings.

8 Estimates of the magnitude of residential property price movements based on comparisons of year-on-
year movements tend to understate the magnitude of changes. For instance, based on yearly averages,
the fall in house prices in Finland between 1989 and 1992 was 32.4%. However, if the quarterly peak to
trough is chosen, the decline is 39.5%. Unfortunately, higher frequency data are not available for all
countries.

15
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Graph 3
Nominal and real house prices in the Netherlands
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Source: See Annex 1.
apparent, nominal house price movements in either direction can be sizeable even in a
single year and in absolute terms the increases tend to be larger than the declines. The
largest rise occurred in the United Kingdom in 1972, when nominal house prices rose

by 48%, and the sharpest decline in Finland in 1992, when prices fell by almost 17%
(following a decline of almost 15% in the previous year, itself the second-largest fall

among the countries analysed). The table also reveals that large rises in house prices are
not restricted to only a few countries, but have been a rather more general feature of

national housing markets than is perhaps often realised. The same is true of falls in

nominal house prices. While this to some extent dispels the myth that recent nominal
price movements have been without parallel, there is some evidence that the latent
downturn has been more severe, with six out of the ten largest house price declines

occurring in the most recent residential property price cycle.
Table 4 examines the peak-to-trough movements, in both nominal and real terms.

The real declines in house prices are, as one would expect, larger than the nominal
declines, and tend to be more protracted. Again, Finland heads the table with the largest
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Graph 4
House price to income ratios *
1980 = 100

Australia

—  aww--- Belgium 1

llilllll!l]lll!llllll

]lll!lllll[lll[lilllll

Canada
Denmark

Finland
T ewwww France ]

!lll]lllll]llll]]lll[ll

Germany
Ireland

llillllllll[llllll!l[ll

70 75 80 85 90

70

75

80

Sources: See Annex 1 and OECD National Accounts and national data.

18

85

90

175

150

125

100

75

50

175

150

125

100

75

50



175

150

125

100

75

50

175

150

125

100

75

50

Graph 4 (cont.)

Illl]!lllllllllllll

|

]l!lllll![ll!l

Netherlands
Norway

|I!I[II

— SWeEdEN United States
—  a==-== United Kingdom 1 —
Lo b bvven b b Lol b b by
70 75 80 85 90 70 75 80 85 90

Sources: See Annex 1 and OECD National Accounts and national data.

19

175

150

125

100

75

50

175

150

125

100

75

50



cumulative nominal decline, at 33% over the period 1989-92. In real terms, however,
this is exceeded by the decline in the Netherlands between 1978 and 1985, when house
prices fell by almost 48%. Altogether, there are seven instances of nominal price falls n
excess of 10%. By comparison, the seven largest declines in real terms all exceeded
30%, and on average real house price declines last around twice as long as the fall in
nominal prices, with the longest declines over the period occurring in Ireland and the
Netherlands.

The evidence from past episodes of house price declines is that the recovery has
generally taken longer than the initial fall. Indeed, in three cases the nominal house
price falls had still to be fully reversed by the end of the period under consideration.
Perhaps the most striking example is the Netherlands, where house prices peaked in
1978 (Graph 3) and in nominal terms reached a trough four years later, but continued to
fall in real terms for a further three years. However, the recovery has taken even longer
as nominal house prices passed their previous peak only at the end of 1992. In real
terms, even at the end of the period house prices remained around 35% lower than in
1978. If the relative scale of recent house price declines is considered, Table 4 further
supports the proposition that the proportion of real declines accounted for by nominal
falls has been larger in the recent house price cycle and that most of the countries
studied have experienced significant declines in either nominal or real terms.

When house prices are scaled by household sector income the large upward and
downward movements are still observable. The ratio of house prices to household
disposable income is shown in Graph4, using an index, scaled to 1980 = 100.
Particularly large cycles in the ratio of house prices to income are discernible in
Belgium, Denmark, Finland, Japan, the Netherlands and the United Kingdom during the
period 1970-92, although the remaining countries are by no means exempt from broad
movements in this ratio. One notable and perhaps surprising feature of these graphs is
that, with the exception of the United Kingdom, housing appears to have become more
affordable over the period under consideration.

11.4 Fundamentals versus speculative bubbles

It is tempting to view the sharp movements in nominal and real house prices described
above as periods of speculative activity. Large increases in house prices over several
years, which are subsequently fully or largely reversed, at first glance appear to fit the
common notion of a speculative bubble.® Certainly, some of the instances above have
been popularly characterised in this manner. Moreover, several studies, including
Poterba (1992), have stressed the importance of expectations formation for an

9 According to Kindleberger (1992), a bubble may be described "loosely as a sharp rise in price of an
asset or a range of assets in a continuous process with the initial rise generating expectations of further
rises and attracting new buyers - generally speculators interested in profits from trading in the asset
rather than its use or earning capacity. The rise is usually followed by a reversal of expectations and a
sharp decline in price often resulting in financial crisis" (p 243).
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understanding of house price developments.1? By contrast, Garber (1990) has cast doubt
on whether some early examples of bubbles were really due to speculative activity at
all. At the heart of this question is the possibility that some neglected underlying
fundamentals may have changed which would justify a shift in the price level, or that
investor perceptions of fundamentals (which could later be falsified) may have changed.
Indeed, while it is frequently asserted that speculation has occurred in certain countries,
particularly during the latter stages of the housing cycle, it is not difficult to find reasons
why house prices should have moved at least in the initial stages of the cycle.

In fact, there appear to have been a number of features common to the various
house price booms. Among these, a relaxation of monetary conditions has been cited as
an important factor in several studies. In Japan, following the economic growth
recession associated with the 1985 Plaza Agreement, the official discount rate was
reduced by 2.5 percentage points between January 1986 and February 1987. In other
countries, including the United Kingdom and Finland, monetary policy was eased
following the stock market crash in 1987. In addition, tax factors have generally
encouraged household investment in dwellings due to tax deductibility of interest
payments. Only Australia, Canada and Germany have provided little or no incentive to
house purchase as a result of the fiscal treatment of housing loans. In Japan, a further
tax factor has been that land was valued at around half the market value for the purposes
of assessing inheritance tax liability. Moreover, the exemption from capital gains tax of
exchanges of real estate of equivalent value during 1984-88 has been cited as having
possibly stimulated house prices. Many of the countries which experienced house price
booms also underwent a process of financial liberalisation, including Finland, the
United Kingdom and the Netherlands (in the mid to late 1970s). In the Netherlands, for
example, in 1975 it became possible for households to obtain mortgage loan guarantees
from municipal governments for the purchase of existing dwellings (for new dwellings
this was already available). In addition, banks had developed new mortgage structures
with low initial payments and adopted a more flexible attitude with regard to
downpayment requirements.

A simple approach to modelling the booms and busts in house prices is to
analyse movements in the ratio of house prices to income. Such an approach has been
followed in several studies, including Muellbauer and Murphy (1991), Muellbauer
(1992) and Koskela et al. (1992). Consideration of housing as both a consumption and
an investment good suggests that, in addition to household income, the user cost of
housing (which might be viewed as the real return on housing with the sign reversed)
might be a significant determinant of house prices. The user cost is constructed as the
mortgage interest rate after adjusting for taxation and the rate of consumer price

10 poterba (1992) examines three potential explanations for US house price movements over the last three
decades; changes in construction costs, user cost and demography. He concludes that none of these
appears to provide a satisfactory explanation and points to misperceptions of future house price changes
as a reason why house prices did not fall further in the 1980s.
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Graph 5
User cost of housing in the United States
In percentages
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inflation less the (lagged) capital gain or loss on owner-occupation arising from house
price movements.!1

Tax deductibility of mortgage interest payments has effectively lowered the user
cost of housing. Throughout the period 1970-92 the most generous in this regard were
the Nordic countries, the United Kingdom and the United States. More recently, there
has been a fairly widespread tendency for the tax benefit to be eroded, both through
lower marginal tax rates and through the proportion of the loan or the interest payments
that is eligible for tax relief. Graph 5 shows, as an example, the user cost in the United
States on the assumption that income tax is paid either at the lowest or highest marginal
rate of income tax. The user cost of housing has fallen significantly for low income tax
payers as mortgage interest rates have fallen during the 1980s, but has remained broadly

11 The user cost of housing as defined in the text abstracts from several relevant components of the user
cost, including the depreciation rate of housing structures, costs of normal repairs and maintenance,
regular property tax and the risk premium. It may be argued that, while these components of the user
cost are likely to vary across countries, they probably change only gradually in individual countries (the
exception being property taxes). A further explanation of the user cost, as typically estimated, is given
in Annex IL
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Table 5

Joint estimation results of simple regression

Dependent variable Lagged dependent variable User cost of housing
[PH/Y] [PH/Y] 1 ucC
- 0.77 (26.8) -0.003 (7.01)

A country-specific constant was included in the regression.
t-statistics in parentheses.
Individual country R? and SE (%) were as follows:

Australia: 0.865; 7.15. Belgium: 0.911; 6.13. Canada: 0.864; 6.25. Denmark: 0.773; 9.46. Finland: 0.753;
7.95. France: 0.727; 5.63. Germany: 0.858; 6.57. Ireland: 0.897; 5.28. Italy: 0.570; 11.85. Japan: 0.693;
10.72. Netherlands: 0.878; 7.95. Norway: 0.713; 9.37. Sweden: 0.850; 5.84. United Kingdom: 0.524; 9.04.
United States: 0.716; 3.50.

constant for those facing the upper marginal income tax rate, as the top marginal rate of
income tax has been progressively reduced from 70% in 1980 to just 28% in 1992. In
several other countries, including the United Kingdom and Sweden, tax deductibility
has been restricted to lower marginal rates of income tax, while in Finland and Denmark
this has been combined with restrictions on the proportion of the loan or mortgage
payments eligible for relief. The net result is that in many countries the tax changes
have tended to increase the user cost, and the timing of this may have significantly
affected house prices. For instance, in the United Kingdom the abolition of multiple
mortgage interest tax relief was announced several months in advance of August 1988,
the date from which the new rules were to be effective. There was a rush of applications
from home buyers to beat the deadline, and a sharp downturn afterwards in the number
of applicants. In retrospect this period may be regarded as a watershed for the UK
housing market.12 Similarly, the 1986 tax reform in Denmark may have contributed to
the slump in the housing market in the second half of the 1980s.

As a first step towards accounting for the shifts in the price to income ratios
described above, Table 5 reports the results of a simple regression in which the house
price to income ratio is regressed on the lagged dependent variable and the user cost
variable described above. First, the coefficients on the lagged dependent variable and
the user cost variable were constrained to be the same for all countries (only the
constant was allowed to vary) and both right-hand side variables were found to be
highly significant and the user cost term correctly signed. Secondly, the same equation
was estimated for each country separately, in view of the fact that the standard errors

12 During the same period the earlier easing of monetary policy was reversed, and base rates doubled from
7%% in May to 15% by October of the following year, significantly raising mortgage costs to
households.
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varied significantly in the constrained estimates. As can be seen (Table 6), the lagged

dependent variable remains highly significant in each case, and the R’ of the equations
always exceeds 0.5. The user cost is statistically significant in all but four of the
countries, the exceptions being Australia, Italy, Japan and the United States, with the
results for Canada, Denmark and Ireland only significant at the 10% level.

While these results suggest that it is correct to treat housing both as a
consumption and as an investment good, a further examination of the booms and busts
in housing can only be carried out in the context of a properly specified house price
equation. If it is accepted that the supply of housing services is a constant proportion of
the stock of dwellings and that this is comparatively fixed in the short term, movements
in house prices are likely to be dominated by the influence. of demand-side variables.
The demand for owner-occupied housing itself may be regarded as dependent on real
incomes, the user cost of housing, changes in the demographic structure of the
population!? and financial liberalisation.!4 Following previous studies, a general house
price equation was specified as:

[—I—DYE} =a+b {%}—{—} + ¢cY + dUR + eUC + {T + g DEMOG + h DEBT 4
-1

The level of real household disposable income (Y) is included as a separate term,
allowing for the possibility that the coefficient on income should not be constrained.
The unemployment rate (UR) captures distributional factors, but may also be considered
a proxy for income uncertainty, and is likely to have a negative impact on house prices.
The user cost of housing (UC) enters negatively, as in the simple regressions previously
described. In those cases where the term was not significant, other measures of the cost
of owner-occupation were tested, in particular the real or nominal mortgage rate (MR).
In the absence of comprehensive data on the stock of dwellings, a time trend (T) was

I3 It might seem surprising that demographic changes should be included in the list of possible
explanatory variables. The demographic structure of the population tends to move rather slowly over
time, and is predictable. Thus supply should be able to respond to this. Nevertheless, several studies,
including Mankiw and Weil (1989) and Muellbauer (1992), have found a role for demography in the
United States, the United Kingdom and Germany, and Mankiw and Weil find the 20-34 age cohort to be
an important determinant of US house prices. In fact, a recent study by Fisher (1993) suggested that, at
least for the United Kingdom, the effects of demography and financial liberalisation might be difficult
to disentangle, since demographic booms have occurred at the same time as deregulation in both the
early 1970s and the mid-1980s. Fisher interprets this as deregulation facilitating the expansion of
housing demand that would otherwise have been rationed. The choice of demographic variable in these
studies is open to criticism. As Dicks (1990) notes, the real measure that one wants to capture is the net
formation of households. While changes in certain age groups comprise one aspect of this there are
other elements that should also be taken into consideration, notably marital separation and divorce
rates. Altogether, Dicks found that, in the United Kingdom, the combined effect of these factors has
been to cause household growth to outstrip population growth since the Second World War.

14 In the wake of an unprecedented rise in mortgage arrears and repossessions in the United Kingdom,
Breedon and Joyce (1993) suggested that nominal house price declines might have had a reinforcing
downward impact on house prices via increasing repossessions, which reduces the effective demand for
housing while leaving the stock unchanged.
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used as a proxy, with a negative sign expected.!> The ratio of 15 to 64-year-olds as a
proportion of the total population was included as a measure of demographic change
(DEMOG).!¢ Unfortunately, data availability in this case restricted the sample to 1990.
An alternative measure of demographic change, the total population (POP), was also
tried. Finally, the change in and the level of the lagged ratio of household debt to
income (DEBT) was used as a proxy for financial liberalisation, with the expected
coefficient signs being positive.

The results are reported in Table 7. The equations appear to fit reasonably well
and to be a modest improvement over the earlier results. With the exception of the
United Kingdom, the lagged dependent variable remains statistically very significant
while the separate income term is not found to be important, although it is retained for
five countries. In most cases the sign is negative, but in Sweden it is positive, implying
that the long-run income elasticity of house prices is greater than unity. The
unemployment rate is significant and correctly signed in Australia, Canada, Italy and
Sweden. As in Table 6 above, the user cost is statistically significant in most countries
and now appears to be statistically significant also in the United States. In the remaining
countries the nominal mortgage rate alone was significant, while the presence of an
inflation term was tested, but not accepted by the data.l” In Italy, no significant interest
rate term was found. The time trend appears to be weakly significant in several
countries, but enters with a positive coefficient in Australia. To some extent, the
interpretation of this term should be treated with caution. It may also pick up trends in
the quality of dwellings, not adjusted for in the house price data, and in the accuracy of
real household disposable income as a measure of households' ability to buy (where, for
example, there have been trend changes in headship rates, perhaps due to increased
divorce rates or more elderly people living alone). As mentioned above, the impact of
financial liberalisation and changes in demography can be difficult to identify
separately, but in the United Kingdom the debt term was correctly signed and
statistically significant. The variable also appeared in the equations for Japan and
Norway. In France and the United States the presence of the demographic term was
accepted by the data.

The equations appear to capture much of the movement in the ratio of house
prices to incomes over the period under consideration, although the inclusion of the
lagged ratio of house prices to income clearly accounts for a large part of the

15 Actual dwelling stock estimates for the whole period were available for few countries. More prevalent
are occasional census figures and these together with housebuilding starts and completions can be used
to estimate the dwelling stock (assuming a depreciation rate). However, in practice such estimates
appear little different to using a time trend.

16 The data are readily available from the OECD Labour Force Survey. An alternative approach would be
to collect national data and test the significance of different age cohorts in each country.

17 The rejection of the real mortgage rate in favour of the nominal interest rate suggests that the
phenomenon of "tilting" is important, that is, as inflation rises, nominal and real interest payments also
rise, causing problems for borrowers whose nominal income may be constrained. This is discussed in
Kearl (1978, 1979).
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Graph 6
Actual and estimated house price to income ratios *
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* Equation estimates derived from equations reported in Table 7.

Source: See Annex 1.
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Table 8

Predictability of excess returns
Dependent variable: XR!

Country Constant XR R | SE(%) | DW | ARCH
Australia 2072 (025 | 013 (0.58) 20.03 | 1335 1.91 0.04
Belgium 2 038 (038) | 0.83 (655*** | 0.66| 4.0 0.94 5.69%*
Canada 2093 (043) | 034  (1.60) 007 ] 978 2.00 0.01
Denmark 446 (172) | 031 (1.43) 0.05 | 10.32 1.96 0.20
Finland 248 (046) | 0.67 (324y+ | 032| 24.65 1.17 0.11
France 382 (244) | 046 (2.26)** 017 | 327 2.01 0.36
Germany 188 (1.04) | 039  (1.74) 0.10 | 7.8 1.69 0.00
Treland 1.80  (1.18) | 023 (1.01) 0.00 | 666 2.04 0.01
Ttaly 2 4178 (073) | 036 (1.68) 0.08 | 10.91 176 | 4.51%
Japan 0.06 (0.02) | 041 (1.74)* 0.00 | 1252 1.73 0.21
Netherlands 2 110 (0.62) | 0.64 (3.80y%** | 038 | 791 1.43 6.75%
Norway 115 (052) | 076 (4.06** | 049 | 895 1.13 0.00
Sweden 2175 (0.86) | 070 (2.81)** 026 | 9.20 0.93 0.13
United Kingdom | -0.94 (031) | 054 (2.62)* 021 | 14.60 1.63 1.85
United States 2044 (0.51) | 034 (1.61) 0.07 | 3.98 1.93 0.42

t-statistics in parentheses.
Asterisks indicate 10%(*), 5%(**) and 1%(***) levels of statistical significance.

I The excess return (XR) is constructed as the nominal one-period (annual) capital gain in house prices
less the short-term interest rate. 2 For Belgium, Italy and the Netherlands, the reported ARCH test implies
the presence of significant heteroscedasticity in the disturbances, invalidating the reported standard errors
and t-statistics. These equations were therefore re-estimated by a method that yields corrected standard
errors and t-statistics. For Belgium, the lagged excess return remains statistically significant at the 1%
Jevel, while in the Netherlands the excess return is still significant at the 5% level.

explanation in most countries. The fitted values of the equations for four of the countries
which have experienced particularly large changes in the ratio during the sample period
are shown in Graph 6. That these equations, which are relatively straightforward, are
able to capture much of the movement in house prices over the period tends to
undermine the notion that the house price changes have been driven by bubbles.
However, the incorporation of a relative rate of return on housing variable does suggest
that expectations of house price movements are important.

It is clear that if speculative bubbles are to exist, there must be non-
fundamentalist traders in the market. A number of studies, including Case (1986), Case
and Shiller (1988, 1989) and Cutler, Poterba and Summers (1990), provide some
persuasive evidence for the likelihood of this in the housing market.!® First, accurate

18 For instance, Case and Shiller (1988) conducted a survey in May 1988 of four local housing markets in
the United States which were at various stages of boom/bust: Anaheim (Orange County), San Francisco,
Boston, and Milwaukee. They found that house buyers in that month (investors) had little knowledge of
fundamentals, rather "hearsay, clichés and casual observations" appeared to underpin their perceptions
of price movements. Moreover, expectations of future price rises were deemed a very important
consideration. In particular, potential buyers were concerned that they would not in the future be able to
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price information is difficult to ascertain for the typical buyer or seller. Housing is a
heterogeneous good, and fundamental yields may be difficult to assess. Second,
property transactions are frequently intermediated by "experts", real estate brokers, who
may play a significant role in assessing property values as well as recetving emoluments
based on them. This, it is argued, could enhance property price fluctuations.

While not conclusive proof of the existence of bubbles (since the analysis
ignores risk premia and transactions costs), a simple test, such as that shown in Table 8,
generally rejects market efficiency for housing markets in the countries studied. In
Table 8, the lagged excess return on housing, calculated as the nominal capital gain on
housing over a year less the short-term interest rate, is found to be a statistically
significant determinant of the current excess return. If house prices rise over a
prolonged period of time, the resulting positive serial autocorrelation would suggest that
there were predictable profit opportunities to be derived from investing in housing,
while if the market is efficient, the current excess return ought to reflect all currently
available information and not be predictable using lagged data, including the excess
return itself. A statistically significant and positively signed coefficient on the lagged
excess return was found for over half of the countries in the sample, with particularly
strong results for Belgium, Finland, the Netherlands and Norway.1?

An alternative approach to identifying periods of speculative activity is to
compare the development of housing market rents and house prices over a longer time
horizon. The true capital value of an asset (the property price) may be considered as the
present discounted value of the anticipated future stream of income (rent) derived from
the asset. Deviations of the two may occur for several reasons, for instance if
expectations regarding future rents change, or changes in real interest rates.
Nevertheless, they may also be indicative of periods when house prices, due to
speculative activity, are temporarily driven away from values consistent with the
underlying earnings potential. Further difficulties are likely to be encountered using this
approach if the rental market is a small fraction of the total housing market or is subject
to severe regulation. In either case, the rent data may not accurately reflect the value to
homeowners of owner-occupation. Graph 7 shows rents and house prices for the period
1970-92 for the Netherlands (both indices are rebased for 1970 = 100), where the rental
market constitutes over 50% of the total (Table 1). In this case, the rapid rise in house
prices, followed by a sharp decline in the mid-1970s, was not matched by any distinct

afford to buy. Some further evidence is cited in a Bank of Japan (1990) study. According to a 1988
"Survey of Land Price Issues" conducted by the Coordination Agency of the Prime Minister's office,
there was a strong desire among respondents to own houses (around 70%). More than half the
respondents voicing such a preference stated that their most important reason for doing so was the
profitability of holding real estate. Moreover, about two-thirds of all respondents believed that
investment in land was more profitable than either stocks or deposits.

19" Poterba (1992) showed that there was a significant coefficient on the lagged excess return in the case of

panel data consisting of thirty-nine cities in the United States over the period 1980-90, while Ito and
Hirono (1993) also rejected the weak-form efficiency of excess returns on housing for the case of
Tokyo over the period 1980-92.
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Graph 7
Nominal house prices and rents in the Netherlands
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Source: See Annex 1.

movements in rents which, with the benefit of hindsight, provides some further evidence
for the presence of speculative activity during this period.

III.  House prices and household saving

Over the last twenty years most industrial countries have experienced a marked decline
in national saving.2? Much of this decline can be ascribed to lower public sector saving,
but in several cases private saving, and in particular household saving, has also fallen.
There are several reasons for this development, but especially for the 1980s many
analysts have linked changes in household saving to movements in household real
assets and the progressive removal of financial regulations and constraints. In this
context, there are several special features (see also Miles (1992a)) which make housing

20 The concepts of income and saving employed throughout this paper correspond to standard national
income accounting definitions rather than to a broader measure, such as that proposed by Hicks (1939),
which would include either ex ante or ex post estimates of capital gains and losses made on household
sector holdings of real and financial assets.
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Graph 8
Household saving and real house prices
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2 House prices deflated by consumer prices, 1980 = 100.

OECD National Accounts and national data.
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Graph 8 (cont.)
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Graph 8 (cont.)
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wealth particularly relevant to analysing developments in saving (see Graph 8). In the
first place, the proportion of total household wealth held as housing equity is much
larger than the proportion held in financial assets such as equities and bonds (see
Table 1). Secondly, housing wealth has become more fungible than other forms of
wealth such as pensions and life insurance policies. Thirdly, to the extent that
restrictions on housing loans have made households save more than they would have in
the absence of such constraints, financial deregulation and liberalisation could generate
large portfolio adjustments, significantly reducing saving. In addition, because a house
is a durable asset, the period of adjustment could be very long and might involve some
overshooting of the long-run consumption path.2! At the same time, it should be
recalled that owner-occupied houses constitute an asset as well as a consumption good
and because neither rental nor financial markets are perfect, most households are unable
to separate the investment decisions regarding housing from the consumption decisions.
In some instances this may lead to partially offsetting effects. Thus an elevation in
house price increases will raise the return to housing and, therefore, also the user cost of
housing relative to the price of other consumer goods, reducing the demand for housing.
On the other hand, the household's total wealth increases in step with the price, thereby
enabling homeowners to increase their demand for housing services.

III.1 Preliminary evidence and theoretical links and issues

Table 9 explores these possible links by regressing the household saving ratio (SR) on
an index for real house prices (PH). To allow for permanent as well as transitory effects
PH was entered both as the lagged level and the current rate of change. Moreover, as a
preliminary test of the combined influence of financial deregulation and changes n
house prices, the equation was first estimated for the period 1970-92 and then for 1980-
92 only.

For the whole period a significant and negative level effect is found for eight of
the fifteen countries and in two cases the change in house prices has a negative
influence. For three countries the correlation is close to zero, while only Australia and
Belgium show signs of a positive correlation. When the estimates are confined to the
1980s, the correlation coefficients generally increase, though with Australia, France and
the Netherlands as notable exceptions. For seven countries the negative level effect is
more pronounced than for the whole period and for Ireland there is a significant rate of
change effect. On the other hand, for Belgium and Italy a positive and significant level
effect is evident, whereas the estimates for Germany remain insignificant.

Even though the evidence presented in Table 9 is quite suggestive the results
should, for both empirical and analytical reasons, be interpreted with caution. A high
and negative correlation could be due to "third factors" which influence saving and

21 There is yet another, but purely statistical, reason for expecting house prices to reduce saving. In most
countries, the national accounts data for disposable income (YD) and consumption (C) include imputed
income for housing. Consequently, a rise in the real price of housing will tend to reduce the saving ratio
(S/YD = (YD-C)/YD).
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house prices in opposite directions. As discussed in the previous section, financial
deregulation and liberalisation have had a positive effect on house prices and are likely
to have lowered household saving as less binding credit and liquidity constraints reduce
households' saving needs and incentives. Secondly, a lower rate of inflation could, by
"tilting" the time profile of real mortgage interest and amortisation payments, increase
the demand for houses and, at the same time, reduce saving, though taxation effects
might moderate and even reverse both effects. Thirdly, higher nominal and real interest
rates tend to lower house prices but, according to most theories, increase saving, though
the empirical evidence regarding the saving-interest rate link is ambiguous. Fourthly,
demographic changes such as a rise in the proportion of the population in the 20 to
35-year-old age group would tend to reduce the aggregate saving ratio, but might
increase the demand for houses and thus house prices. Other developments may affect
saving and house prices in the same direction. Higher income growth has had a positive
effect on housing demand and is also likely to have strengthened saving. Similarly,
increases in the value of non-house components of wealth tend to reduce the demand for
houses as well as the need to save. Institutional factors, such as rules concerning the
deduction of interest payments from taxable income, the taxation of imputed income
and capital gains and restrictions in the rental sector, will also affect house prices and
saving, though their effects are more clearly visible across countries than in the
developments over time for individual countries.?2

The theoretical links are also tenuous and the mechanism by which house prices
affect spending and saving is not a simple one. In particular, one needs to take into
account the response to house price movements not only of current homeowners, but
also of future home buyers. The presence of financial constraints and the extent to
which deregulation and liberalisation during the 1980s have loosened such constraints
are of crucial importance in this respect. Previous studies have analysed various aspects
of financial deregulation and there seems to be a general consensus that this process has
weakened saving incentives, at least during the period of adjustment of spending
patterns to the new regime. One aspect of special interest in this context is whether
financial liberalisation has increased the opportunity for homeowners to access
accumulated housing wealth and/or relaxed downpayment requirements, as such
changes would considerably raise the probability of finding a negative response of
household saving to higher house prices.

For both homeowners and potential home buyers the life-cycle model of saving
provides a useful framework for analysing household decisions about saving and

21 See for instance Hayashi, Ito and Slemrod (1988), who analyse the influence of such differences on

saving ratios in the United States and Japan. Using a simulation model, they find that different
downpayment requirements (35% in Japan, compared with 25% in the United States) account for part of
the higher saving ratio recorded for Japan, but the influence is rather small, as a high downpayment
requirement has two partially offsetting effects: a boost to saving because a higher amount of own funds
is required to purchase a given house but an overall lower demand for housing, which reduces saving.
Using the same model they also demonstrate that differences in the deductibility of mortgage interest
payments and in the taxation of interest income account for another part of the higher saving ratio for
Japan, but again the influence is relatively small.
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spending. According to this hypothesis current consumption is conditional on
expectations of life-time income (or wealth) and on the stage of the life-cycle which the
household has reached. In some versions of the life-cycle model?? an increase in
expected lifetime wealth leads to a rise in the consumption/income ratio, although it
might be expected that this is spread out over the household's remaining lifetime, so that
the short-run effect will be rather muted. The response might also depend on whether
the increase in wealth is anticipated by households and whether it is seen as temporary
or permanent. Higher real interest rates, on the other hand, tend to reduce consumption
and increase saving and the same applies to higher expected income growth, though
mainly because of aggregation effects and not as a result of actions by individual
households.

Investigating the role of housing on the basis of the life-cycle hypothesis
requires, however, some modifications to the traditional model framework. In the first
place, the assumption that households can plan their consumption and saving without
being constrained by credit and liquidity restrictions is in most countries not satisfied?4
and such constraints can have a crucial impact on the timing of house purchases and on
the nature and composition of housing consumption. Secondly, the model needs to be
modified to allow for the characteristics of the housing stock and the consumption of
housing services. Because in most countries the cost of an average house is a multiple of
average annual income (see Table 1), the purchase of a house and the time profile of
consumption are highly sensitive to credit market conditions and constraints. Moreover,
the close link between housing investment and housing consumption needs to be taken
into account, especially as regards expected house price movements which affect the
demand for houses as an investment good as well as the user cost of housing
consumption.

For potential future home buyers a rise in house prices is likely to have a positive
effect on saving, in particular in countries with high downpayment requirements. In a
study based on US survey data Sheiner (1993) provides convincing evidence of this
effect and further shows that this may have a significant influence on aggregate saving.
Nonetheless, two factors may attenuate the positive effect. First, some renters might
give up earlier plans to purchase a house and instead consume the share of income
previously set aside to meet downpayment requirements. Secondly, given the rise In
house prices and in the user cost of housing, some households may "scale down" earlier
plans and use their savings to purchase a house of a smaller size.

For homeowners, on the other hand, the effect on saving is more likely to be
negative, especially in those cases where a rise in house prices has coincided with
financial liberalisation and a higher fungibility of housing wealth. Moreover, to the

23 See Brodin and Nymoen (1991).

24 This has been demonstrated in several recent studies: see in particular Fuhrer (1992), Jappelli and
Pagano (1989) and Vaidyanathan (1993). The latter extends earlier studies on industrial countries to
include several developing countries, finding - not surprisingly - that liquidity constraints vary inversely
with the level of economic development and the degree of financial deepening (measured by the ratio of
M, to GDP).
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extent that homeowners regard the higher price as permanent the corresponding rise in
wealth and in the wealth/income ratio will weaken saving incentives. There are,
however, also factors which could attenuate - or even reverse - the expected negative
effect. First, if home-owners wish to leave for future generations an unchanged ability
to acquire housing, all of the capital gain would be saved. Secondly, while the wealth
effect of a higher rate of house price increases reduces saving, the substitution effect due
to the rise in the relative user cost of housing consumption could stimulate saving. The
ultimate influence would depend on expected future house prices, the extent to which
the relative price shift favours saving or consumption of non-housing goods and
services and whether homeowners had acquired their desired amount of housing
services prior to the price rise. Thirdly, in those countries where financial regulation and
credit policies do not allow the taking-up of second mortgages, homeowners may find it
difficult to convert their capital gains into higher consumption. Moving to a smaller
house or to rented accommodation is subject to transactions costs and suitable facilities
may not be available in the region preferred by the homeowner.

Because of the distributional effects several recent studies (for instance Hayashi

(1989), Skinner (1991 and 1993) and Miles (1992a and b)) have tended to draw the
conclusion that while a rise in house prices will increase household net worth
considerably, the effect of this on aggregate consumption expenditure may be rather
modest. Homeowners benefit from a rise, but they can only realise their capital gains by
trading down or exiting the owner-occupied sector and thus need to find a "matching"
household wishing to trade up or a first-time buyer entering the housing market. It is
possible that either buyers or existing homeowners are subject to illusions regarding the
redistribution that has taken place between the two groups. Such illusions are likely to
generate a negative influence on aggregate saving because homeowners are more
conscious of their gain (or tend to overestimate their property values, see Goodman and
Ittner (1993)), while renters probably have only a dim notion of the type of property
they wish to acquire and of when they will be able to buy. Moreover, renters may be
less concerned about redistribution, because they expect to make a capital gain after
they purchase property. A net negative effect on aggregate household saving will also
occur if homeowners sell to the corporate sector or to non-residents. As Miles (1992b)
argues, the latter option is especially important when analysing changes in the aggregate
economy:
"the only way that housing equity for the aggregate economy can be reduced is via trade
deficits (or a reduction in surpluses) which are the means by which housing units are
transformed into consumer goods. Financial intermediaries facilitate this transformation
of assets by allowing the overseas sector to indirectly build up its stake in the housing
sector by financing the increased demand for mortgages of domestic residents"
(pp- 1109-10).

Summarising the above, it appears that the net effect on saving of higher house
prices is most likely to be negative when one or more of the following conditions is met:
(1) the proportion of households owning their own home is substantially higher than
one-half; (it) potential home buyers have only a vague notion of the price rise while
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homeowners have a clear idea of their notional capital gains; (iii) the authorities have no
balance-of-payments target and there are no constraints on capital movements or on the
acquisition by non-residents of residential property; and (iv) financial liberalisation has
meant easier access to second mortgages and/or substantially reduced downpayment
requirements and liquidity constraints.

Against this background we would expect that a rise in house prices reduces
household saving in the United States, the United Kingdom, Finland, Norway and
Sweden, which all have high owner-occupation rates and have liberalised or deregulated
their financial systems during the 1980s. A negative effect might also be expected for
Japan, Canada, Australia and Ireland, though in the case of Japan downpayment
requirements have remained comparatively high and in the other three countries the rise
n private sector debt mainly reflects developments in the commercial property markets
or in the corporate sector. In Germany, Italy, Belgium and France, higher house prices
are more likely to increase household saving, since downpayment requirements are still
relatively high and, except for France, changes in the financial system have been
moderate. For Denmark and the Netherlands it is more difficult to evaluate the likely
effects. In Denmark saving figures are only available for the aggregate private sector
(i.e. households as well as enterprises) and house prices in the Netherlands have been
relatively stable during the 1980s.

I11.2 Earlier empirical estimates

Earlier empirical studies in this area have applied rather divergent methods and
specifications and the number of countries covered is relatively limited. Bosworth et al.
(1991) attempt to identify the determinants of the fall in US household saving by
comparing survey data for two separate periods. By first splitting the sample into
households owning equities and bonds and those without such assets, they found that
the fall in saving between the 1970s and the 1980s had been virtually the same for both
groups. By contrast, when distinguishing between homeowners and potential future
home buyers they detected a significantly larger decline for the former group than for
the latter. The decline in saving was particularly steep for the 45 to 64-year-old age
group, which, according to Manchester and Poterba (1989), is also the group which has
most frequently taken up second mortgages. Skinner's (1991) review of the US evidence
is less conclusive: time series data on developments in aggregate saving point to a
significant negative influence of changes in housing wealth, whereas his own analysis
based on microeconomic data shows only a very weak effect. In the aforementioned
study Bosworth et al. also applied their method to survey data for Canada, but found
virtually no difference between homeowners and households in rented accommodation.
At the same time, they identified a "spike" in the overall saving ratio around 1982 which
is seen as the combined effect of the severe credit constraint and the deep recession.

A number of empirical studies have analysed the contribution of the housing
sector to the comparatively high level of household saving in Japan (see in particular
Takayama (1988), Horioka (1988) and Takayama and Kitamura (1993) and the
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references cited therein). Because of high land and house prices, mortgage loan
restrictions and relatively short repayment periods, it appears that a significant part of
total household saving is accounted for by potential future buyers and homeowners who
recently acquired their property.2’ Saving ratios for these two groups tend to exceed the
national average by 5-30%, depending on the number of years until (after) the planned
(realised) purchase and on the location of the property.26 Possibilities for realising
capital gains through second mortgages are also rather limited in Japan, suggesting that
the net effect on saving of a rise in house and land prices could well be positive unless a
large number of households give up earlier plans and increase consumption 27 28,

For the United Kingdom, Muellbauer and Murphy (1990) found a very
significant and positive effect when including a weighted wealth/income ratio in their
aggregate consumption function. Housing equity enters this ratio with a weight that
progressively rises during the 1980s in step with the removal of administrative guidance
on building societies and the entry of clearing banks into the mortgage market. In a
more tecent study Muellbauer and Murphy (1993) apply a fixed-weight index for
aggregate wealth combined with a separate variable measuring financial liberalisation
and find both variables to have a positive effect on consumption. Equity withdrawal
through second mortgages and allowing home loan to value ratios to become a choice
variable for households also play a major role in Miles' (1992a and b) analysis of
developments in UK saving. Like Muellbauer and Murphy he sees financial
deregulation combined with booming house prices as a major cause of the deterioration
in the external position of the United Kingdom. Defining equity withdrawal as net
housing loans minus net housing investment?® he estimates that about 80% of equity

25 According to Horioka (1988) the average house price is 4.5 - 9 times average household income, so that
if potential home buyers plan a downpayment of about 50% they would have to save 2 - 4 times their
annual income before buying and a similar amount during the years immediately after the purchase.
Over time the relative importance of ex ante and ex post saving for housing has shifted towards the
latter as the availability of mortgage loans has increased but the contribution of housing-related saving
to total gross saving has tended to rise. At the same time, the contribution of housing-related saving to
net saving has remained negative because depreciation of the housing stock is calculated on the
assumption of an average life for a house of only 10-12 years.

26 When regressing average saving ratios on the ratios of house prices to per capita GDP shown in

Table 1, a positive correlation is obtained, but the coefficient of ‘the price/income ratio is only
significant at 10%. Adding the proportion of homeowners to the cross-country regression hardly affects
the previous estimates and yields a negative coefficient with a t-ratio of less than 1.6.

27 This appears to have occurred during the house price boom of the 1980s and may explain the
insignificant coefficient of land prices in the aggregate consumption equation reported by Kaku and
Fukuda (1993). It may also be noted that house owners have a significantly higher saving propensity
than tenants (Takayama and Kitamura (1993)).

28 The poem cited by Yoshitomi (1988) might capture the reaction of potential home buyers to high and
rising land prices: "no matter how hard I work, my life never becomes rich" (p. 280).

29 Housing equity may be withdrawn through two types of loan: consumer credits backed by housing as
collateral and second or "top-up" mortgages, which are usually of much longer duration than consumer
credits.
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withdrawal has been used for expanding consumption3? and this factor alone fully
accounts for the decline in UK household saving in the 1980s. Additional evidence of a
negative effect on saving of the UK house price boom is found in the saving equation
estimated by Bayoumi (1992) and it also appears that the negative influence became
more pronounced during the liberalised financial regime of the late 1980s. The above
implications and interpretations are, however, not shared by all analysts of the UK
economy. Fisher (1993) points out that higher house prices leave total household wealth
more or less constant so that changes in aggregate consumption would mainly reflect
shifts in the distribution of wealth, together with the direct rise in durables consumption
due to increased housing turnover during periods of rising house prices. Furthermore,
King (1990) argues that the rise in house prices and household net wealth reported by
Muellbauer and Murphy primarily serves as a proxy for income expectations and cannot
be interpreted as a direct effect of changes in housing wealth on consumption or saving.

For other countries, the empirical evidence is also mixed. Koskela and Viren
(1992) and Koskela et al. (1992) analyse developments in household saving in the four
Nordic countries. Using annual data for the period 1970-90 they estimate partial
adjustment equations, where changes in real house prices are entered together with
income changes, inflation and nominal interest rates. For Norway and Finland they find
a negative coefficient for changes in house prices; the significance is, however, rather
low so that even the transitory effect is relatively weak. For Denmark and Sweden, the
coefficient on house price changes is positive but the t-ratios are well below unity.
Brodin and Nymoen (1991) estimate a consumption function for Norway, using an
unconstrained version of the Hendry-von Ungern-Sternberg model,3! and find that a
wealth measure defined as net financial wealth plus housing wealth has a significant and
positive effect on the long-run level of consumption, whereas net financial wealth alone
1s insignificant. A further interesting result of their analysis is that without the wealth
term, consumption and income are not co-integrated, suggesting that income alone
cannot explain the rapid rise in consumption following financial deregulation.
Lehmussaari (1990) also analyses saving in the Nordic countries, using an aggregate
consumption function specified as an error-correction equation. Changes in real wealth
are estimated to have increased consumption (and reduced saving) in all cases except
for Sweden, but the estimates are difficult to compare with those discussed above and
those to be reported below, because the sample period stops in 1987 and the definition
of real wealth differs considerably between the four countries. In the case of Germany,
for which the results given in Table 12 are rather poor, there are no estimates of the
mfluence of house prices on saving. However, the rather high ratio of house prices to

30 Manchester and Poterba (1989) estimate a very similar figure for US households. Holmes (1993)
includes equity withdrawal in his estimates of UK consumption functions, finding a particularly strong
and positive effect on consumption of durables.

31 The constrained model assumes long-run equilibrium targets for both the consumption/income ratio and
the wealth/income ratio and thus two co-integrating equations between consumption, income and
wealth. By contrast, the unconstrained version assumes only one co-integrating equation. For further
discussion see Brodin and Nymoen (1991).
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per capita GDP (Table 1) combined with high downpayment requirements is likely to
have stimulated household saving. In addition, Borsch-Supan and Stahl (1991) find a
significant and positive effect on aggregate saving of the "Bausparkassen” system, a
closed and self-financing kind of building society subsidised by the Government.
Because the degree of subsidisation has been scaled back over time, the system may
have influenced saving as well as house prices negatively, thus creating a positive,
though probably weak, correlation between house prices and saving.

IV. A comparative analysis of the role of house prices in household saving
IV.1 Specification and principal results

In order to obtain comparable estimates for a larger number of countries a household
saving equation was estimated for the countries shown in Table 10. To allow for long-
run as well as well short-run effects, the equation was specified as Hendry and von
Ungern-Sternberg's (1981) error-correction version of the life-cycle saving hypothesis
but without restricting the coefficients on the income and wealth terms and modified to
include a proxy for financial market liberalisation and a "buffer-stock”" motive for
saving.32 The exact specification as well as details of the estimation results are
presented in Annex IIL, while Table 10 shows the principal coefficients of the equations
finally selected for each country.

With respect to the variables of most interest to the subject of this paper, changes
in the debt/income ratio have a negative coefficient in twelve of the fifteen countries,
suggesting that moving to more liberal or less regulated financial regimes reduces
household saving during the period of transition. No effects were found for Italy, the
Netherlands and Norway,33 while for Denmark and Sweden the coefficients on both the
lagged level and the change in debt were significant and negative. It should be stressed,
however, that changes in the household debt/income ratio may not be an appropriate
proxy for the effects of financial deregulation and liberalisation or might capture
developments which are totally unrelated to the housing market.

Equity prices were found to stimulate household saving in the United States,
Japan, Italy and Denmark. The result for Japan confirms the estimates given in Kaku
and Fukuda (1993), who report a negative coefficient for the market value of
households' equity holdings in an aggregate consumption function for Japan. Significant
negative influences were estimated for France, Canada and Norway. The evidence for
Canada is consistent with that reported by Longworth and Poloz (1993), who find that
an index combining real house and equity prices has had a significant and positive effect

32 Demographic variables, which play an important role in the life-cycle hypothesis, were included in
initial estimates but were never significant.

33 In the case of Norway, the large and negative coefficients found for real house prices may partly reflect
changes in debt, which had a major influence on the instrumental variable used for house prices; see
Annex III.
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Table 10

Principal coefficients from multiple regression

Country Debt.1 dDebt PQ.4 dPQ PH_; dPH Memo items:
S/yx | Sy

United States - -0.24 1.42 - -2.93 11.25 7.0 7.0
Japan - -0.03 0.23 0.36 -0.53 - 17.3 17.7
Germany - -0.16 - - - -1.68 13.0 12.8
France - -0.14 -0.67 -0.53 1.34 - 16.2 16.4
Ttaly - - 0.75 - 2.80 - 21.8 21.5
United Kingdom - -0.32 - - -6.90. - 10.5 9.6
Canada - -0.43 -4.39 - 1.17 - 11.9 10.6
Australia - -0.21 - - 1.30 - 10.8 9.3
Belgium - -0.32 - 0.85 10.60 14.78 15.8 15.3
Denmark -0.16 -0.15 4.00 2.85 249 -11.60 10.0 9.6
Finland - -0.26 - - -2.09 -3.86 4.4 3.6
Ireland - -0.14 - - 5.84 - 12.6 13.8
Netherlands - - - - -1.51 -5.00 13.6 13.5
Norway - - -5.63 -1.35 -3.50 -4.20 2.7 2.4
Sweden -0.17 -0.17 - - 4.70 -8.47 1.0 2.0

Debt = household debt (or bank lending to private sector) as a percentage of household income

PQ = real equity prices

PH = real house prices

S/Y* = long-run saving rate, estimated

S/Y = average saving rate, 1970-92.

For further details see Annex III.

on aggregate spending. It is also worth noting that the equity price effect on US
household saving is considerably smaller than those found in earlier studies. As noted
by Steindl (1993), previous saving equations for the United States included an equity
price index as one of the key determinants, but when the equations are extended to
include more recent data the index becomes less significant, probably mainly because of
the shift of ownership influence and control away from households towards pension
funds and insurance companies. A similar shift has taken place in the United Kingdom,
where equity prices appear to have no effect on saving. By contrast, higher house prices
have had a marked negative influence on household saving in both the United States
and the United Kingdom, supporting the empirical estimates discussed above and our
prior expectations. The boom in house prices also appears to have been partly
responsible for the steep fall in the saving rates observed for Norway and Finland34 and

34 The analysis by Brunila and Takala (1993) of the banking crisis in Finland provides an instructive
illustration of the interaction between financial deregulation and developments in real asset markets.
Bank lending in Finland rose very sharply starting in the mid-1980s, mainly in response to four
deregulatory measures: the abolition of interest rate ceilings; the removal of virtually all controls on
foreign capital flows; the abolition of earlier requirements of saving prior to obtaining housing loans;
and the revaluation of banks' equity capital enabling them to expand lending. Influenced by these
measures the share of the domestic sectors in total investment and borrowing rose steeply and to a large
extent the increase reflected loans in foreign currencies. Moreover, the rise in housing loans was mostly
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negative coefficients were found for Denmark and the Netherlands as well, in the latter
case probably reflecting developments in the late 1970s when the financing of housing
was liberalised (see page 21). For Japan, a negative coefficient is also observed, but it 1s
confined to the period 1980-92 and may indicate that during the period of steeply rising
land and house prices a number of potential home buyers gave up their plans and
increased current consumption. For Germany, only changes in house prices appear to
affect saving and the coefficient is relatively low.

For the seven remaining countries a significant influence of house prices was
also identified, but in all cases it appears to be positive. Particularly large coefficients
were found for Belgium, which is consistent with the results of the bilateral regression
and may reflect the relatively high downpayment requirement combined with a low and
stable level of household debt. For Italy the positive coefficients are also consistent with
the earlier results, whereas those obtained for Canada, Australia, France, Sweden and
Treland are more surprising and difficult to relate to specific economic developments or
institutional features. Allowing for a shift in the coefficient on house prices clearly
improves the estimates for Japan, Belgium and the Netherlands, while for Italy and
Ireland the inclusion of an intercept shift produces a marginally better fit. A dummy
variable technique does not, of course, identify the sources of the shift and they might
be of a rather indirect nature. For instance, in some cases (see Wheeler and Chowdhury
(1993)) financial liberalisation appears to have reduced the sensitivity of the residential
sector to fluctuations in macroeconomic variables and interest rates and such changes
could also influence the properties of the saving function.

IV.2 Long-run sensitivities and contributions

To provide a better indication of the influence of house prices on household saving,
Table 11 shows the sensitivity of the long-run saving rate to both the level of and the
change in house prices, with the countries ranked according to the size of the potential
permanent impact. For those countries where a shift in the coefficient of PH was
identified the potential influence is shown as a range, with the first value giving the
influence before the shift. The negative influence appears to be largest in Norway,
followed by the United States and the United Kingdom, whereas large positive effects
are found for Italy and Belgium. Neither the sign nor the size of the sensitivities is very
closely related to the proportion of households owning property. As can be seen from
Table 1, the highest proportions of homeowners are found in Ireland, Norway, Finland
and Australia and only two of these countries are in the group with negative

used for financing "trading up" by homeowners, whereas new residential investment rose only
modestly, implying that an upward shift of the demand curve for housing took place along a virtually
unchanged supply curve. The wealth effect on aggregate consumption also increased during this period
in response to the removal of credit and liquidity constraints. All in all, therefore, the lending boom
mostly benefited the domestic sectors and the consequences of this bias were clearly felt on the
aggregate economy and on the banking sector, in particular when the period of excess demand came to
an end in 1989-90.
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Table 11

Sensitivity of the long-run saving rate to house prices *

Country PH dPH
Norway -0.333 -0.400
United States -0.065 0.250
United Kingdom -0.049 -
Netherlands -0.045--0.014 -0.149
Finland -0.031 -0.058
Denmark -0.030 -0.138
Japan 0--0.014 -
Germany - 0.025
Canada 0.022 -
France 0.033 -
Sweden 0.047 -0.085
Australia 0.050 -
Ireland 0.106 -
Belgium 0.223 - 0.266 0.310
Italy 0.255 -

* The sensitivities are calculated as i/f and j/f respectively; see equation (ii) in Annex III and the estimates
given in Table 1. With the saving rates measured in percentages and house prices as indices, the
coefficients indicate percentage point changes in the saving rates for one index point change in house
prices.

coefficients. At the same time, the ranking may in part reflect financing conditions and
regulations in the housing sector. Downpayment requirements are very low in the
Nordic countries and in the Netherlands (see Table 12)33 and the wider scope for taking
up second mortgages or consumer credits collateralised on housing very much
influenced developments in the United States, the United Kingdom and some of the
Nordic countries during the 1980s. On the other hand, downpayment requirements are
relatively high in Italy and Belgium and the same applies to Germany and France. For
Japan requirements are difficult to evaluate precisely. Horioka (1988) reports that many
potential home buyers plan a downpayment of about 50%, but the ratio of actual
downpayments to house prices is only 20%, and Hayashi et al. (1988) assume an
imtermediate value of 35%, corresponding to the range of 30-39% later given by
Takayama and Kitamura (1993).

While Table 11 shows the potential impact of changes in house prices, Table 13
presents contributions of house prices to changes in saving, estimated from counter-
factual simulations for selected periods during the 1980s. The estimated contributions of
changes in household debt are also included because of the close correlation between

35 Ceilings on the maximum loan amount relative to the property price are imposed in less than half of the
countries surveyed. It should, however, be noted that downpayment requirements may not be the only,
or even the most important, factor influencing the magnitude of the loan offered by financial
institutions in some countries. In addition, the relative strictness or laxity of loan conditions also
depends on the lending institutions' procedures for valuing the property. The EC Mortgage Federation
(1989) compares the approaches taken in various EC countries.
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Table 12

House purchase loan to value ratios

As apercentage

Country Statutory ceilings on loan to value ratios
Australia - 80
Belgium - 80
Canada 90! 75
Denmark 80 65
Finland - 80
France 60 2 60
Germany 603 50
Ireland - 65
Italy 754 50
Japan - 75
Netherlands - 75
Norway 80 04
Sweden - 75
United Kingdom - 705
United States - 756

Figures in italics indicate estimated actual loan to value ratios, in 1992, based on survey evidence and
published data (for the United Kingdom and the United States).

I For existing buildings the loan must not exceed 90% of the first $180,000 and 80% of the balance of the
lending value. Up to 95% for first-time buyers up to a ceiling that depends on location. 2 Statutory limit
applies to mortgage credit institutions. 3 Funded by mortgage bonds. # For constructed buildings. 5 In
1992, loan to value ratios published by the Council of Mortgage Lenders show a distinctly higher rate for
first-time buyers (83%) to that of loans taken out by previous owner-occupiers (64%). 6 Conventional
mortgages.

Sources: EC Mortgage Federation, Association of Norwegian Mortgage Banks, Finnish Bankers'
Association, US Federal Reserve Bulletin, Woolwich (Europe) Ltd.

such developments and changes in house prices. One striking feature of the table is that
most of the estimated contributions for house prices are negative, even though for about
half of the countries the long-run coefficients were positive. The selection of the periods
may, of course, involve a certain bias regarding the likely sign but, as will be further
discussed below, the negative contributions rather seem to reflect a certain degree of
"illusion" regarding the house price boom. It is also worth noting that the actual
contributions do not seem very closely related to the potential influences, confirming the
earlier impression (see Section II) that the pattern of house price changes has differed
considerably across countries. In particular, the contribution is rather small and positive
for the United States even though the long-run sensitivity is negative. Contrary to
popular opinion, real house prices (on a cumulative basis) rose by only 13% during a
period when household saving declined by 5 percentage points (see also Steindl (1993))
and the rate of increase decelerated towards the end of the period. Three of the Nordic
countries, in which the saving rate fell by 7 to over 15 percentage points, are found in
the first four positions when the countries are ranked according to the size of the
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Table 13

Contributions of changes in house prices and household debt
to changes in household savings rates*

In percentage points
Country Period PH and dPH Debt and dDebt Change in SR
Denmark 1982-87 -6.7 -14.2 -15.5
Norway 1984-87 -10.3 - -11.4
Sweden 1980-88 -0.5 -10.2 -10.0
Canada 1982-87 -0.9 -5.9 9.2
Ireland 1982-89 -0.6 -0.2 -8.2
United Kingdom 1980-88 -1.5 -15.8 -7.7
Finland 1983-88 4.3 -8.7 -1.3
France 1981-87 -0.6 -1.6 -7.2
Ttaly 1980-89 1.3 - -7.1
Belgium 1981-87 -6.6 0.4 -6.7
United States 1981-89 0.6 -54 -5.0
Australia 1980-87 0.5 1.7 -4.8
Japan 1981-90 -1.3 -43 -4.3
Netherlands 1982-85 -0.0 - 2.3
Germany 1988-91 -0.4 -0.7 -1.8
Average - -2.1 -4.3 -7.2

* The periods were chosen on the basis of peaks and troughs in household saving rates in the 1980s and
the contributions were calculated by simulating the equations given in Annex III, keeping PH and Debt
respectively unchanged during the periods chosen.

estimated contributions of house price changes. In Norway households' response to the
house price boom accounts for all of the fall in saving and in Finland and Denmark the
proportion is close to one-half, with part of the massive influence of changes in
household debt in Finland probably capturing developments in the housing market as
well. In Denmark, on the other hand, the very large and negative contribution of Debt
and dDebt can be explained by a dominating influence of the corporate and non-
corporate sectors as the period of falling saving coincided with a boom in business fixed
investment while changes in residential investment were relatively small. Moreover, as
for Sweden, the estimated impact of Debt and dDebt may be subject to a simultaneity
bias. For both countries the two coefficients can be reduced to an expression with only
the current level of debt, for which causality may run both ways. The rather moderate
contribution of house prices calculated for the Netherlands is probably not very
representative of their potential influence. House prices in the Netherlands changed only
little during the 1980s, whereas in 1978 speculation had pushed them to an
unprecedented level (see van Riet (1993)). During the four years preceding this peak,
the saving ratio declined almost 3 percentage points while in the four years following
the collapse of the housing market, the saving rate rose by 3 points and during both
periods virtually all of the change can be accounted for by movements in house prices.
On average the saving ratios declined by almost eight percentage points during
the periods selected and about 90% of this decline can be ascribed to changes in house
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prices and household debt. About two-thirds of the joint contribution is accounted for
by increased indebtedness,?¢ but this figure is likely to overstate the effect of financial
deregulation on saving. First, it is difficult to distinguish between the effects of house
price changes and those due to financial deregulation and part of the estimated
contribution assigned to changes in debt is not independent of developments in the
housing markets. Secondly, in some cases (notably Denmark and Sweden) the estimated
coefficients and the contributions are likely to reflect a two-way causality. Finally, for
eleven of the countries the debt effect depends on changes in debt, implying that once
the adjustment to higher debt/income targets has come to an end, saving ratios should
rise towards their long-run values.

At the same time, the very significant contribution of changes in household debt
seems to reflect a certain degree of illusion with respect to the size and nature of the
house price boom combined with the relaxation of constraints and the release of pent-up
demand. Thus in most of the countries where the contribution of house prices was
negative due to falling house prices, debt/income ratios rose substantially, suggesting
that households were able to increase borrowing based on the development in nominal
and not real house prices. Sweden provides a particularly good illustration of this
phenomenon as both the debt/income ratio and nominal house prices rose by some 30-
35% during the period when the saving ratio fell by 10 percentage points. However, m
real terms house prices actually declined by 30% during the same period and when
incomes started to fall a few years later, many households were unable to service their
debt.

V. Conclusions

In the past decade the household saving ratio has declined in a number of countries -
while in several Nordic countries there was actual dissaving during the latter part of the
1980s. However, by the end of 1992, saving ratios had in general been restored. Indeed,
in Finland, Norway and Sweden they were higher than at any time since 1980. Among
the explanations that have been advanced to account for the pattern of household saving
during this period, this study has focused especially on the interaction between
household saving and the housing market. The 1980s witnessed a remarkable (if not
entirely unprecedented) cycle in house prices in a number of countries that appears to
correspond rather well with the movements in the saving ratio, making it seem plausible
that household saving has responded to house price changes.

The results of an empirical analysis of the determination of saving behaviour
based on an error-correction formulation of the life-cycle hypothesis suggests that,
while house price movements have played a significant role in the 1980s, the magnitude

36 Australia is one of only two countries with a positive, though small, contribution from changes in debt.
Considering that financial control and regulation were largely abolished during the period when the
saving ratio declined this, at first sight, appears rather surprising. However, household debt has
remained rather stable at a relatively low level (see EPAC (1989)) and most of the recorded rise in
credits is accounted for by the corporate sector and by lending for commercial and rental properties.
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and even direction of their potential impact has varied considerably across countries. In
eight of the countries studied, including Germany, Japan, the United Kingdom and the
United States, the potential effect is negative. In the remaining countries, a positive
response was found, that is, higher house price rises tend to increase saving. There is
some evidence that, at least in some countries, the importance of house prices has
changed in the 1980s. The reasons for such a diverse response are to be found in
variations in the characteristics of national housing markets in the redistribution of
wealth within the household sector and in changes in financial markets. Although the
potential impact differs in sign as well as strength, the actual contribution has been
mostly negative during the periods when saving ratios declined.

The fundamental determinants of both saving and house prices are comparatively
well known. However, while reasonably good estimates were obtained for the saving
equations the factors governing house price changes were more difficult to identify.
Recent cycles in house prices have been accredited, at least in part, to the presence of
speculative activity. A simple test of the predictability of the excess return to housing
suggests (but does not prove) that profitable investment opportunities have existed in
most countries during the period under consideration. Other evidence cited, such as
survey data and time series studies, points to an important role of expectations in the
determination of house prices. Despite the rapid and unsustained nature of recent house
price changes they appear to have influenced household behaviour, suggesting that there
may have been widespread misperceptions about the future course of house prices. In
this sense, households clearly disregarded past experience: in the 1970s similar house
price cycles occurred in several countries, including Belgium, the Netherlands, Japan
and the United Kingdom. In addition there is evidence in some countries that banks and
mortgage institutions have also disregarded past experience as household debt/income
ratios have increased despite declining real house prices.

If the presence of speculation cannot be ruled out, a number of factors may have
underpinned households' expectations of house price changes. Of these, the stance of
monetary policy, the fiscal treatment of housing and financial deregulation appear to
have been among the most important. The fiscal privileges accorded to housing have
been progressively reduced, which in several cases dampened or even reversed the rise
in nominal house prices. At the same time, a number of countries have made
considerable progress with financial liberalisation, including greater access for
households to first and second mortgages, lower downpayment requirements and the
abolition of interest rate controls and ceilings. These changes, combined with the release
of pent-up demand and certain illusions on the part of borrowers and lenders with
respect to future house prices, have had significant macroeconomic implications and
were among the principal reasons for the overheating experienced by several countries
during the second half of the 1980s. Indeed, to quote Blundell-Wignall and Bullock
(1983):

"The reduced constraints on the behaviour of financial intermediaries and the increased
role of asset prices, therefore, seem to be important for understanding the changed
characteristics of the business cycle in recent years" (p. 2).
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Annex [
The construction of house price indices

The sources of house price statistics used in the text together with some brief comments
are shown in Table 1. The data are based on a sample of transactions prices recorded by
private real estate associations in the various countries, although in some cases this
information has been collated and published by central statistical agencies.

While every attempt has been made to use the best indices available for each
country, the choice of index (where a choice existed) has been guided by two basic
criteria. First, broader indices were used where possible, in order to more accurately
reflect the trends in average house prices. Thus, for example, national were preferred to
regional or local house price data, with the exception of Germany, where the index is
the average of four major cities. The sales prices of existing as well as (or instead of)
those of new dwellings were used (since most transactions are dominated by existing
dwellings), and, where a distinction is made, transactions prices refer to dwellings of
medium quality. Secondly, to obtain a relatively long series of data for the empirical
analysis we used only series which were available on an annual or quarterly basis, from
1970 onwards. In the case of France this requirement could only be met by combining
data from different series.

Differences in the coverage of the data, and the construction of indices leads to
some important qualifications to the accuracy and comparability of the house price
measures both over time and across countries. Most published house price series are
based on sales prices of dwellings. The exceptions are Finland and Germany, where
prices are measured per square metre, and in Japan land prices are used in the absence
of residential property prices. Houses differ greatly in their characteristics, and typically
the mix of properties traded varies over time. Thus failure to adjust for price variations
due to any change in the mix of properties traded may lead to inaccuracies in the
measurement of house prices. Some attempts have been made to adjust for this, notably
in the United Kingdom (see Economic Trends (1988)) where the published series takes
account of four principal differentiating characteristics of properties: region, size, age
and type. Fleming and Nellis (1984) discuss the problems inherent in measuring house
prices and evaluate the alternative methods, which can give rise to very different
estimates of changes in house prices. In general, it can be concluded that house price
series that take more characteristics into consideration are to be preferred. However, this
has to be balanced against the greater usefulness of series available over a longer time
span. In the longer term house price indices are also likely to be influenced by quality
changes to the dwelling stock. Thus the mix-adjusted index used for the United
Kingdom does not pick up size changes other than in the number of habitable rooms.
Nor does it consider other improvements in the quality of housing such as central
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heating or double-glazing.37 Nevertheless, the effect of mix-adjustment is to dampen the
upward trend in house prices in the United Kingdom that would otherwise be apparent.

The problems of accurately measuring house price developments over time are
compounded when attempting to draw international comparisons. The composition of
the dwelling stock varies across countries, so that a typical dwelling in one country may
vary in significant ways from that in another. No attempt was made to remove these
differences; instead, the house price series used are those of actual transactions in the
individual countries.

37 Holmans (1990) estimates that such improvements might account for around 0.3% a year of the growth
in house prices in the 1970s, and 0.5% a year in the 1980s.

53




€€ "qeL *,ISISIOA0SPIURT YSOSTEIS,,
“BSHelS SyreuTeq

“JUSWIUISAOT [eIIUS0 IO [BO0] SUTAJOATI $3BS PUE SIS PIdIO]
‘SToquIOr ATIUNE USeM)aq sefes Surpnpoxs ‘suosiad reorsdyd oy suonerodiod
oreaud Aq pue suosiod [eorsAyd £q ssfes A[UQ 030 ‘WONEOO] ‘9ZIS 10F
Sunoenos Aprordw snyy ‘esnoy sures oy JO UOTENTeA Seje] Yim. pereduwod
(sores Areurpio) sesnoy AJIurey Suo P[OS JO ONJBA-YSED oY} JO UBSW Xdpuf

[EUOnEN

yrewrudq

(epeue) jo yueq)
emenQ) ‘001AI0S SunsrT ordnmn

“SOTISTIONORIEYD SUL[OMP O3 103dSaI [)IA. UOp ST
JunySrom ou ‘(suonoesuex; [[e JO 9,0/ MOQe SISA0D) SOTAISS SUNSTT ordnmm
oy £q paroda (yrum 1od gue)) sowoy Sunsixa Jo s391ad UONOESURL) 93RIAY

[evoneN

epeue)

LQIRIIQOWIWI INI[EA,, ‘S[OSSIE
‘reriqouru] Juswreda( ‘es XHNY

8107 K1UNGo oy 10§ PAyE[Nofed ST o3e1oA. o[dWiIs € pue SAISUadXo 15ed] pue
150U 94¢7 9 3O SUMIND JoYE ‘ JUSWISSSIPUOLIR, Yors 10§ papiodar ore sa0TId
20O eonsnels (q

(prorh

ponduwir pue UOLBOO] ‘9ZIS Aq PONTRA) SIOYFO S, ATRI0U [BI0] 8T} WOK yodai (e
WO POIOS[J00 SIE BJep JIsey

(18303 JO %01) SuonONE

orqnd SUIPn[OXe SUOTIOBSURI) [[€ ‘SSUI[[9AP POZIS WINIPIUL PUE [[EWS JO Xpuf

euonEN

wnidpPg

(VIEY) BIensny JO 2mnsu] oe)sy 189y

UOTIRIO0SSY Ansnpuj SuIsnopy
pue eIENSNY JO Jueq Yi[esmucuio))

0

“SBoTe 1930 J0J §¢°( -SonI [ended 10§ 79°0
syySrom ‘popen sonredoxd jo sed£) JusIoyIp of 10§ juounsnipe ou ‘seare
I0YI0 UI SI9ANQ SuIn JSIY JO§ Pue sonIo eyded 9yy ur SIuL[omMp PSYSI[qeIS?
105 sootid UBIPOW SOSNOY AOU PUE PAYSIqeISS Jo oseyomd I0J QeI
£Q S[EnpIAIPUI 0} SJUSUBIWWIOD SOUBUN POINOSS JO SN[EA dY} 0) SUIPIOOOE
poSom ‘speaordde ueo] owoy Jo snsusd Apepenb € woy paureiqo
seore Ioyo pue sonp [eydes [ 10y seourd Jo oferost peyyIrom :Xapul

[BUOIEN

eIeSNy

$90mMOg

Kousnboy
SlqerreAy

spueuruiod / wonduoseq

93BIOA0D
Jenedg

A1uno))

sonspe)s 3d1id Isnoy

['T°I9EL

54



B0 OdeiZowap £q pAIy3rom pue sjus3e
918159 [e0I Aq P9309][00 590e[d ONSTINO} PUB SONID PIZIS J[PPIWL pue 33Ie|

owoy ‘SISNAD v ur sgurjemp pejonnsuodsl A1e3ejduios pue mau Jo seotid a3ersae Jo xapuy [euonEN A8
WURR[InY
sonsnyelS SUISnoy,, ‘uonoes JuIsnoy ‘(serouade 19130 ‘senuoyne
urqng [e90] ‘S)UBq POJRIDOSSE ‘SONRI00s JUIp[Ing) serousde Jurpudf [1e £4q
“QuowruoIAug oy Jo jueunredacy Ov poaoxdde o1om sUBO[ YOTYM JOJ SOSNOY PULY-pPuodas Jo saarxd sso13 o3eroay [euOneN puedI]
HnueL]
“Yorumn
‘3mqurey
‘(AuewIIoD) WISISOM UI S)uede JO IeqUNU [€303 JO 24,0S5-0t ‘urpreg
USI[IQOTITITIYO A punore) WY 249 JO SISqQUISW SIB oYM ‘Syuode o1e)se [eal [e00] £q PouUIeIqo K= 110}
‘ . Jo8ordsstaxdusrirqowry,, (werpaw) seorid jonrew [ENIOE (BoIe ,980IoAR, {,W()/ ‘SWOOL ¢-347) SUONEOO[ | Jofews moy
3mqueH ‘IopfeIA Ioyosine Jury v [BIIUSPISSI WNIPSW SjE[F PoIdnodo-10umo Jo ,w 1od W ur sadorad uonoesuer], | o egereay AueurRo
SIreJ op SSIIBION SOp "90Ue1 JO 1591 o) I0J KeAINs Juisnoy Ieok-Imoy pue
oreyuowelredopIoyu] a1qurey)) ‘GaSNI v uo1301 Stred o3 ur seorid J0J SONJeA [enuue WO Paseq SSJBWINSe SIg Xopuy [BuoneN uesy
*s9o11d UBowW [BUOIJAI JO 95BIoAR
DPAIYSIOM B SB PIJONISUOD XOPUI ANUNOD [[BISA0 ‘(SUONIOBSUEI) [[E JO ¢,0€)
Serouegde 61eIse [eal AQ SUONOEBSURY) [ENPIAIPUL SU) UL PopI0oal ,ur 1od seorid
puerur] jo Jyueg 0 JO 23e104® SE ‘SISNOY PoYEIIS) puE sje[ Junsixe 10§ ootid oFeIosr Jo xopuf [euonEN pueuig
Kdouanbaxyy 938I0A00
S90IM0¢g S[qB[IBAY symowwod / uondrrose( reneds Lnuno)

(7u09) 1°T SIqeL

55



‘(puBWISP [BUOIIDL
Ul SIS 10°[jeI 0} pasiael Aqreorporad) AN[IqOW ISUMOSWIOY PUE Sjun
Surpemp Aprurey-oidurs perdnooo-IsUMO JO UONNGINSIP [RUOISOX AU} UO paseq

siyStom Teuorder ‘sweysAs Junsy sdnmuw pue SYQ.LTVHY JO spreoqd (66 Jo REITAIN
SI0)[ESY JO UONBIO0SSY [BUOTIEN WV suodal sofes o peseq ‘sowioy ATrwel-o[3urs Sunsixe Jo sdorxd sofes ode1oay reuoneN payug)
“FuIf[omp 9Y3 JO 95 pPuB UOIILd0]
uopuo ‘ozis ‘odAy 03 yoadsor Wm payydrom (sofedjow A1eo0s Swpymq Jo LoAms wop3uryy
“uouruoniaug oy Jo jueunyedsq OV opdures o4,¢ € ur Pejoer[od (SSUI[omp PIo pue mou) seord esnoy Jo xapuy [euoneN panun)
"PAISA0J OIE
soAne[el £q opeur seseyomnd 3deoxe suOrORSURI) [[B (OPL], JO SUOHRNSIITY JO
590114, { 9]qR], ‘15931 spreog 8007 oy} Jo syrodar Uo paseq 003S S} UL SISNOY JO UOTINGINSIP 97
ATIUOIN, ‘90O Teonsnels [enus)) OV £q porySrom ‘s3urpring Surj[omp-oM) pue SUO PArdnodo ISUWAO JO XIpul 801 [euoneN uIPIMS
ueq SOSION
(Buny3rem oy 105) INODH
BJBP MEI 97} 10J O[SO (SUOTIOBSURT) [[€ JO %S INOGE SIPA00) JAN 93 JO SIquious oty Jo spodar oy
‘(punqro swopuelg se310N) JAN v uo paseq ‘(sSurgemp yo sedAy 4q) peyyrom sasnoy Jo sadrad sores oFerony [euonEN AeMION
"SO[ES JO JOqUINU Aq POJYIIeM - (SUOTIOBSUEL [€)0) 9} JO ¢%4,09-0S MOqE)
ureSeMmnoIN ‘Sjuedy 9reIsg suady 91e1sH [0y JO UOHRIOOSSY SPURIOYISN o) JO SIOQUISUL oY JO sp0dex
169y JO UOTRIOOSSY SPUB[ISYION v 10 paseq ‘sasnoy A[rurej-nnu pue -o[3urs Junsixs Jo sadrd Jur[[es o3erony [euonEN SPURLIRYI_IN
“porrod 9[qeISpISUOD € IO ,[EIUSPISal, A1039380 S} UL UTRUISI 0} SBY
pue[ 9y} Jo osn QY ‘ozIs pue sFurpunoims ‘asn [eordA) JOLHSIP ENPIAIPUT 97}
ur seoud eaneyueserdor teuoIId Aoams ‘syosrerdde ojeise [ POSUDI] WPIM
10med0y (Keams ¢g6] oyp ur syurod ofduwres ¢Ggéoz o'D) Pue| sAnejussarder
Paros[es Jo AoAmS B JOo o3eIoAR PAJYIIomun ‘SoUOZ {RIIUSPISOI Ul PoYemyIs
Kouady pueT [EUOLIEN v pue sasodmd [enuepISaI 10J Pasn Pue[ I0] SUONOEBSURN) pue| JO Lw 1od s3dLIJ reuoneN uedep
Kouanbay 93BIDA0D
$201N0§ A[qe[reAy syuowrtwoo / wondrosag renedsg Anumo))

(‘u00) 1°191qeL

56



Annex I1
Note on the user cost of housing

A clear exposition of the user cost formulation typically found in the literature appears
in Poterba (1984).38 In this paper, the user cost (denoted ®) is:

o =[0+k+(1-0)1+W)-nyl

which combines a constant depreciation rate (J), regular repair and maintenance
expenditures (x), the after-tax interest burden (with interest payments based on the
market interest rate (i) and assumed to be tax-deductible at the marginal income tax rate
faced by households (0)), the property tax liability (U) (also assumed to be tax-
deductible), less the nominal housing capital gains (npy) Abstracting from the
depreciation rate, maintenance and repair expenditures and property taxes, all of which
may be assumed to vary comparatively little over time, a simplified measure of the user
cost of housing may be estimated for each of the countries studied. The results for 1992
are shown in Table I1.1. These estimates are not precise measures of user costs, but they
are nevertheless of some interest. In particular, while there are significant variations
across countries in terms of nominal (and real) interest rates and the degree of tax
privileges accorded, the most important cause of variations in 1992 was the different
pattern of house price movements.

The user cost measure described above could be extended in several ways. First,
in some countries only a proportion of mortgage interest payments is tax-deductible, or
tax deductibility is restricted to certain tax rates. There may also be some taxation of the
imputed rental income arising from owner-occupation or of realised capital gains from
housing. These issues and some cross-country evidence are discussed in greater detail in
OECD (1988) and in Alworth and Borio (1992). Secondly, the user cost measure
abstracts from the risk attached to investment in housing due to the uncertain nature of
the expected capital gain. Miles (1992), for instance, adds a risk premium of 8% to the
cost of funds, based on the average excess return on equity over a safe rate of interest
for the period 1919-88. Thirdly, the opportunity cost of funds is generally lower than
the cost of borrowing so that the loan to value ratio for home buyers could also enter the
expression. The importance of this adjustment is likely to vary across countries,
depending on the deposit typically required from households for dwellings purchase and
the size of the spread between borrowing and lending rates.

38 Similar descriptions of the user cost can be found in a number of studies, including Buckley and
Ermisch (1982) and more recently Meen (1990) and Miles (1992).
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Table 11.1

The estimated user cost of housing in 1992

Country Capital gain | Mortgage Tax treatment of mortgage | Estimated user
in housing rate interest payments cost
(nominal) (nominal) | Deductibility Marginal (%)
(%) (%) income tax
rate (%)
Australia 14 10.5 Na n/a 9.1
Belgium 8.3 10.8 TA(L)b n/a 2.5
Canada 13 9.5 N n/a 8.2
Denmark -0.7 10.6 TAC 52 5.8
Finland 16.9 12.1 TA (L) d 54 23.8
France 2.6 92 TC(L)e n/a 43
Germany 8.9 10.1 Nf n/a 1.2
Treland 1.1 11.7 TA@L) g 28 55
Ttaly 2.8 11.4 TA(@L)h 26* 5.6
Japan -8.7 5.9 TC (L) 1 n/a 14.6
Netherlands 8.0 8.8 TA 50 -3.6
Norway -4.9 13.6 TA 28 14.7
Sweden 9.2 10.2 TAJ 30 16.3
United Kingdom -7.6 10.2 TA@L)k 25 16.0
United States 2.0 8.4 TA (L)1 15 5.1

(a) Tax credit (up to a ceiling) on mortgage interest payments for first-time buyers phased out from 1988.
(b) Deductibility of interest from tax liability limited to 12%% of assessed cadastral rental income. For
new, owner-occupied dwellings for the first five years a further 80% of interest paid may be deducted
from total income (for tax purposes), declining by 10% in each subsequent year.
(c) From 1987, marginal deductibility progressively reduced from around 68-69%.
(d) 80% of mortgage interest payments deductible up to a ceiling of F.mk. 27,500.
(e) A tax credit of 25% of interest payable up to a ceiling of Fr.fr. 40,000 for married couples for the first
five years, or Fr.fr. 20,000 plus additional deductions depending on the number of adults and children

in the household.

(f) From 1991, interest payments up to DM 12,000 can be deducted for three years.
(g) 80% of interest payments tax-deductible up to a ceiling of IR£ 3,200 for a married couple.
(h) Interest deductibility limited in 1990 to Lit. 4 million.
(i) The amount of credit limited to interest on the outstanding housing loan of ¥250,000 per household.
(G) Up to 1991 fuil tax relief.

(k) Limited to interest on debt of £30,000 per residence.

(1) Interest on debt up to $1 million.

(*) Average tax rate in 1991 calculated using revenue data reported by the OECD for a typical

production worker.

TC - Tax Credit
TA - Tax Allowance
N - No relief

(L) - up to ceiling

n/a - marginal income tax rates not applicable to the construction of the user cost.

Sources: Alworth and Borio (1992), OECD (1988), and various submissions to the BIS by national

organisations.

58




Annex 111

The saving equations used for estimating the coefficients reported in Table 11 can be
mterpreted as an augmented version of the life-cycle saving hypothesis:

@) S=AYbwc¢

where S refers to household saving, Y to disposable income and W to financial and non-
financial wealth while A captures the influence of other variables, such as demographic
factors. For b + ¢ =1, (i) can be rewritten as:

@) S/Y = A(W/Y)©

whereby the long-run saving ratio is seen to be proportional to the long-run
wealth/income ratio.

For many countries, however, the homogeneity restriction leading to (i) is not
satisfied and another problem is that (i) and (i') are long-run relationships which cannot
be expected to hold in the very short run. Hence, to ensure consistency with the data, (i)
or (1') are usually estimated using an error-correction approach. Moreover, experience
shows that household saving is influenced by a number of factors other than wealth and
demographic developments, and to allow for some of these influences the equation
actually used for the empirical work was specified as:

(1)  d(S/Y)= a + b dlogY + c dlogp.; + e ddlogp + f log(S/Y).; + g RI;
+h dRI +1 PH +j dPH + k PQ_; + m dPQ + n Debt; +
odDebt+qU_; +1dU,

with S = household saving at constant prices

Y = disposable income at constant prices

p = consumer prices

RI = nominal interest rate (short or long-term) less changes in
consumer prices

PH = index for house prices, deflated by consumer prices

PQ = index for equity prices, deflated by consumer prices

Debt = ratio of household debt to household disposable income or - when
such data were not available - bank credit to the private sector
relative to disposable income

U . rate of unemployment.

dlogY and RI appear in most versions of the life-cycle hypothesis with the coefficients b
and g expected to be positive.3? The inclusion of dlogp and ddlogp is based on the
"misconception hypothesis" proposed by Deaton (1977), according to which

3% Carroll and Weil (1993) test the sign of b using both household survey and cross-country data. In all
cases they find a significant and positive effect of income growth and ascribe this to habit formation in
the consumption function. A positive effect may also arise in a life-cycle model with liquidity
constraints due to downpayment requirements for home purchases and a positive relation between
expected income growth and the value of house purchases.
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inflationary surprises will have a positive short-run effect on saving.* PH and dPH and
PQ and dPQ serve as proxies for changes in non-financial and financial wealth
respectively and were included as both levels and rates of change to allow for
permanent as well as transitory effects on the saving ratio. Debt and dDebt may be
interpreted as correcting for the unrealistic assumption of the life-cycle model that
households do not face any credit or liquidity constraints.4! If a rise in Debt reflects a
loosening of such constraints, the coefficient can be expected to be negative. It is more
difficult to say whether both Debt and dDebt will have a negative effect. When, as
argued by King (1990), financial deregulation should be seen as a regime shift the
permanent effect (n) is close to zero, whereas the transitory effect (0) would be very
large and continue to reduce saving as long as dDebt is positive. In practice, however, it
may be difficult to separate the two effects, as the period during which households
adjust their actual debt to the new and higher debt target is likely to be quite long. The
inclusion of U_y and dU attempts to capture the buffer stock motive for saving (Carroll
(1992)), which can also be interpreted as a life-cycle model extended to allow for
precautionary saving. In the standard model permanent income growth and wealth enter
without uncertainty, but according to Carroll the wealth/income target is likely to
depend on the certainty with which households' expectations of future developments are
held. More specifically, when unemployment is high (or rising) households feel more
uncertain about future income prospects and are likely to raise the targeted
wealth/income ratio. Consequently, U or dU can be expected to have a positive effect
on saving and Carroll finds some support for this hypothesis in US survey data and a
positive coefficient is also found by Koskela and Viren (1991) on time series for saving
in Finland. Carroll further shows that the extension of the life-cycle hypothesis to
include a buffer stock motive generates a positive influence of expected income growth,
regardless of possible aggregation effects, whereas the expected coefficient on real
interest rates is close to zero.

Unfortunately, because of the relatively short sample period and the large
number of explanatory variables, the degrees of freedom required for most stability tests
are not available. However, to detect possible parameter shifts between the 1970s and
the 1980s all equations were re-estimated including a dummy variable with the value of
1 for the period 1980-92 and otherwise 0. Given the focus of this paper, the dummy
variable was first included as an intercept shift and then as a shift of the coefficient on
house prices.

The results of estimating equation (ii) are presented in Table II1.1, with the first
column for each country showing the coefficients for a simple error-correction model

40 A fixed a target for long-run real wealth would also produce positive coefficients for dlogp and ddlogp.
On the other hand, positive coefficients for the inflation terms could be due to measurement errors, as
household saving ratios as measured in the national accounts are overstated in periods of high inflation.

41 A second reason for including Debt and dDebt is that without these variables the estimated coefficients
on PH and dPH are likely to be biased upwards (in absolute terms) because the likely negative influence
on saving of financial deregulation would be partly captured by the simultaneous rise in real house
prices.
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and the last column the final results after removing insignificant variables and testing for
possible parameter changes. In most cases an intermediate version is also shown to
provide some perspective to the final results. The last line in the table presents the
steady-state saving ratios implied by each equation, which may also be used in
evaluating the plausibility of the results.

For all countries the lagged saving ratio has a negative and highly significant
coefficient, giving some support to the error-correction specification. Income growth is
mostly found to have a positive coefficient, though for some countries the t-ratios are
rather low. For the remaining variables, the results are rather mixed. Real interest rates
have a positive influence on household saving in five countries, whereas in five cases
the influence is negative. Higher inflation seems to stimulate household saving in four
of the countries while only Norway shows evidence of a negative effect. The buffer
stock hypothesis is supported in seven countries while for Italy very significant but
negative coefficients were found.

The results for the debt/income ratio, equity prices and house prices were already
discussed in the text, except for the instrumental variable used for Norway. When house
prices were included together with equity prices (see the intermediate versions of Table
I11.1), the coefficients of house prices were positive while equity prices and changes in
equity prices had a large and negative influence on household saving.*? However,
because the proportion of household wealth held in equities is very small (less than 5%)
this negative influence seemed rather implausible. When an instrumental variable (using
the lagged debt/income ratio, lagged real income changes and the lagged rate of
unemployment as instruments) was applied, the expected negative sign was obtained,
but equity prices continued to have a large and negative influence.

42 As can be seen from Table IIL.2, equity prices and house prices are highly correlated in several
countries, implying that their separate effects on household saving are difficult to estimate. For Japan,
Italy and Finland, high positive or negative correlations are observed throughout the 1970-92 period,
while for Belgium, Canada, France, the Netherlands, Sweden, the United Kingdom and the United
States the high correlations are confined to the 1970s or the 1980s.
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Table I11.2

The correlation between real equity prices and real house prices

Country 1970-92 1970-80 1981-92
Australia 0.10 -0.10 0.30
Belgium -0.45 -0.80 -0.22
Canada -0.10 -0.74 0.44
Denmark -0.33 0.20 -0.03
Finland 0.77 0.83 0.70
France 0.52 0.88 0.48
Germany -0.31 -0.45 -0.46
Ireland 0.04 0.11 -0.06
Italy -0.67 -0.70 -0.66
Japan 0.82 0.62 0.74
Netherlands -0.42 -0.71 0.24
Norway -0.17 -0.42 -0.45
Sweden -0.36 -0.80 0.39
United Kingdom 0.58 -0.10 0.83
United States 0.36 -0.58 0.88

Note: Positive correlations in excess of 0.5 in bold.
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