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The paper addresses the question of whether financial liberalisation and
innovation has significantly altered consumption behaviour by reducing
liquidity constraints as capital markets become more flexible. A consumption
model in which the permanent income hypothesis and extreme Keynesian
consumption functions are nested as special cases is the starting point for
this analysis. Estimated values for the sensitivity of consumption to current
income for different time periods and for several OECD countries are assessed
and comparéd in the light of various econometric properties, country specific
liberalisation measures and a variety of proxies reflecting changing liquidity
constraints. ’

Le présent document traite de la question de savoir si le processus de
libéralisation et d’innovation financieres, en réduisant les contraintes de
liquidité du fait de la plus grande souplesse apportée au fonctionnement des
marchés de capitaux, a modifié de fagon significative les comportements
relatifs a4 la consommation. Un modéle de consommation dans lequel 1'hypothése
de revenu permanent et les fonctions de consommation purement Keynésiennes sont
considérées comme des cas particuliers constitue le point de départ de 1la
présente étude. Des valeurs estimées de la sensibilité de la consommation au
revenu courant pour des périodes différentes et pour plusieurs pays de 1’0CDE
sont calculées et comparées & la lumiére de plusieurs propriétés
économétriques, des mesures de libéralisation spécifiques a chaque pays et de
diverses variables indicatrices des modifications des contraintes de liquidité.
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I. INTRODUCTION

The 1last ten to fifteen years have seen substantial deregulation in the
financial sectors of most OECD economies. Early innovation in financial
markets was motivated in part by the large .incentives to circumvent official
regulations. Subsequently, financial change has been facilitated by the
progressive dismantling of these same regulations. While 1liberalisation
policies have been motivated mainly by the desire to improve efficiency within
the financial system, important implications for the functioning of the macro
economy also arise.

The financial liberalisation process, both at the national and
international levels, has been piecemeal and diffuse. Attempts to encapsulate
such an irregular process in some quantitative time-series measure with a view
to examining the effects on selected components of aggregate demand are not
likely to be fruitful exercises. A more promising alternative route is to use
an approach which does not require a direct measure of the extent or intensity
of the liberalisation process. This is the strategy adopted here. The purpose
of the paper is to examine if the process of financial market liberalisation
has altered the pattern of household consumption over time. The presumption is
that financial market 1liberalisation has eased liquidity constraints facing
households and has therefore allowed consumption to be smoothed over time. If
households have rational expectations and consume from permanent income (the
RE-PIH hypothesis) then consumption can be shown to follow a random walk (see
Hall, 1978). This model of consumption behaviour has been widely rejected in
empirical tests, however.

These rejections, based on the finding that consumption behaviour is
excessively sensitive to current disposable income, are frequently attributed
to the failure of one particular maintained hypothesis of the PIH, namely that
individuals with access to perfect capital markets can borrow or lend at the
same interest rate to smooth consumption over their lifespans. If financial
liberalisation has rendered capital markets somewhat less imperfect, and if the
above interpretation for the failure of the RE-PIH to be supported by the data
is correct, we should observe that the sensitivity of current consumption to
current income has fallen over time and is lower in countries that deregulated
earlier and more thoroughly.

In following this approach, the interpretation of the results is subject
to some ambiguity. Several hypotheses, some maintained, underlie the random
walk model of consumption, notably that households are not liquidity
constrained and that they do not behave myopically. We attempt to determine
which of these hypotheses has failed by examining the random walk model both
across time and between countries. Our results suggest that the sensitivity of
current consumption to current income can be related to the degree of financial
deregulation. We show that liquidity constraints have played a role in the
departures of consumption behaviour from the random walk pattern predicted by
the RE-PIH, and that financial deregulation has tended to reduce the importance
of liquidity constraints in several countries particularly in the 1980s.

The plan of the paper is as follows. Section II sets out the Hall model
of consumption and discusses the reasons that have been offered for it's
rejection in empirical tests. Modifications to the Hall model are made to
reflect the fact that a certain proportion of households experience



difficulties in borrowing against the collateral of future labour income, and
hence may be wunable to attain the optimal profile of consumption over time
implied by the PIH. A variation on the Hall model is used as a basis of the
tests for liquidity constraints. Testing the model over periods in which the
degree of financial regulation was thought to have implied different degrees of
liquidity constraints is the main criterion used to distinguish the possibly
changing nature of the latter. Further discrimination between the competing
explanations of liquidity constraints or myopia in accounting for deviations
from the random walk model can be obtained from the econometric results by
examining the potential role of asymmetries. If consumers are in fact rationed
in credit markets, then an increase in disposable income may impose less of a
constraint on consumption than a decrease in disposable income. The model is
also modified to allow for intertemporal substitution in consumption in
response to real interest rate changes. Section III presents the results of
the tests described in Section II. In Section IV the cross country and
intertemporal pattern of liquidity constraints suggested by the results are
briefly discussed against the background of other, albeit somewhat ad hoc,
measures of national capital market dimperfections. These patterns largely
corroborate the interpretation of +the consumption function parameters as
reflecting liquidity constraints.

II. THE HALL MODEL AND MODIFICATIONS
A. Th ical k n

Over the last decade or so most research on aggregate consumption has
taken the Hall (1978) model as a starting point of analysis. Hall argued that
the PIH implies that consumption behaviour should obey the ‘first-order
conditions for life-time utility maximisation of a representative individual.
If one is prepared to maintain the following somewhat strong assumptions:

i) individuals have identical, time-separable preferences with either
a quadratic or logarithmic representation for instantaneous
utility; '

ii) they cannot die in debt;

iii) they have access to perfect capital markets in which the constant
real rate of interest is equal to the subjective rate of time
discount; and

iv) they form expectations of future income rationally,

then consumption can be shown to follow a random walk. The present level of
consumption is the optimal forecast of its future level or, alternatively,
changes in consumption are unforecastable.

Using variants of the Hall model, several researchers have found that
current aggregate consumption is significantly more sensitive to changes in
current disposable income than the PIH predicts. This excess sensitivity is
frequently rationalised as arising from the presence of liquidity constraints.
In terms of the life-cycle model, individuals make labour supply and
consumption decisions over a known lifetime. Income will typically fall short



of desired consumption in youth, exceed it in middle age, and again fall short
of it in retirement. With perfect capital markets, individuals should be able
to smooth consumption relative to income by borrowing when they are young and
lending in middle age. In the presence of liquidity constraints, however,
consumption cannot be fully smoothed because, for example, households cannot
borrow when they are young against their future labour income.

Clearly a breakdown of one or other of the maintained hypotheses
underlying the derivation of the random walk model, such as perfect capital
markets; rational  expectations of  future labour income; additive
time-separable preferences; separability between consumption, leisure and
other goods (Mankiw, Rotenberg and Summers (1985)); or constant real rates of
interest and discount rates (Mankiw (1981)), could cause current income to be
sensitive to current consumption. Furthermore, if durables and non-durables
are non-separable in consumption, and if durables are subject to gradual
adjustment to optimal levels, then this will have a bearing on the pattern of
consumption for non-durables. Bernanke (1985) has suggested that the illusion
of excess sensitivity could consequently be created by the failure to account
properly for durables expenditures. Another factor which could potentially
explain the observed "excess" sensitivity has been emphasised by Zeldes (1989a
and b). If there is uncertainty about future labour income, then consumers
will self-insure by engaging in precautionary savings. An increase in such
uncertainty will increase savings and reduce consumption relative to income.
In other words, relative to a world of certainty, individuals’ current
consumption is "too" low and expected consumption growth "too" high, again
creating an impression of "excess" sensitivity.

B. The nested model and ecopnometric issyes

A procedure for evaluating the PIH is to postulate a general model
within which both it and the Keynesian model (emphasising current income) are
nested as special cases (as in Flavin (1985), Delong and Summers (1986),
Jappelli and Pagano (1988), Campbell and Mankiw (1989) and Bayoumi and
Koujianou (1989)). The significance of transitory income in explaining
consumption is contrary to the implications of the PIH. Such a rejection would
constitute evidence against one or all of the hypotheses 1listed above.
However, since most attention has focused on the last +two (no 1liquidity
constraints and rational expectations) as the ones most likely to be
responsible for rejection of the random walk model of consumption, the first
two will, for the rest of the paper, be assumed to be true. Augmenting the
nested specification by including a variable which causes consumers to
experience liquidity constraints may permit the data to reject one or other of
these competing explanations. Flavin suggests that the unemployment rate is
such a variable, since it can be interpreted as a proxy for the proportion of
the population subject to liquidity constraints. Although a much greater
fraction of the population than those who are unemployed probably experience
liquidity constraints, nevertheless an increase in unemployment will increase
the fraction of the population who are constrained to consume from current
disposable resources. However, to facilitate ease of comparison across
countries and over time we focus exclusively on a simpler model derived
below (1).

Hall has demonstrated that consumption for permanent income consumers
with rational expectations follows a. random walk possibly with drift (p) i.e.:
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Acpt =Rt (1)

where ¢ is consumption, subscript p indicates permanent consumers and cw is the

error in forecasting permanent income. Keynesian consumers are assumed to
consume all their current income, i.e. Ccky = yk¢, where y is income and
subscript k denotes Keynesian consumers. A fraction X of total income is

assumed to accrue to Keynesian consumers and the rest to permanent income
consumers. Therefore the change in total consumption is given by:

?

Ac, = p + XAy, + (l-A)wt (2)

where p = (1-A)n.

According to the nested model, changes in consumption are a weighted
average of changes in current income and in the unforecastable component of
permanent income. Equation 2 can be estimated by instrumental variables with
any lagged variables being valid instruments since the revision to permanent
income (@¢) is, by the assumption of rational expectations for permanent income
consumers, uncorrelated with previously available information. Instrumental
variables are used to control for the possibility that changes in current
income might signal changes in permanent income (2).

Current income should not, according to the null permanent income
hypothesis, feature as an argument in the consumption function except to the
extent that it provides information about permanent income. Changes in current
disposable income within a time interval of a quarter will evidently convey
much 1less new information about permanent income than corresponding changes
for, say, a year. The shorter the sampling interval, the closer is transitory
income (Ayp), the desired variable in equation 2, to the actual change in
income (Ay), the variable employed. Thus employing a quarterly sampling
interval, rather than an annual one, provides a more rigorous test of the Hall
and competing consumption models.

Under the joint null hypothesis of rational expectations and the
permanent income theory of consumption (RE-PIH) aggregate consumption follows a
random walk with drift (p). If the desired change in consumption this period
(based on Aypy) is greater than the actual change in consumption this period,
then the latter is constrained by the actual change in income (Aye), i.e., A>0.
This is interpreted as a rejection of the null hypothesis in favour of the
alternative that the consumer is unable to borrow using his current permanent
income as collateral and/or that he is myopic (3).

To examine whether the degree of excess consumption sensitivity (which
is measured by the )\ parameter in equation 2) is linked to imperfect capital
markets two approaches are taken. First, financial 1liberalisation has
progressed over time, particularly in the 1970s and 1980s. If the
liberalisation process seen in financial markets has caused liquidity
constraints to be progressively relaxed, then estimating equation 2 for
successive time periods should tend to indicate a generally reduced size and
significance of the X parameter. Three time periods are chosen, the decades of
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the 1960s, 1970s and most of the 1980s. These, of course, may not be the
economically most relevant time periods. However, since the liberalisation
process itself has been gradual and diffuse, clear structural shifts at
particular historical dates are virtually impossible to identify a priori.

Second, econometric findings between countries and over time can be
cross checked with a direct investigation of the characteristics of national
and international credit markets, which are the origin of the putative

liquidity constraints, and their behaviour over time. Jappelli and Pagano
(1988) suggest a variety of indicators of the degree of capital market
imperfection. These, they generally find, reveal the same ranking of capital

market imperfection across countries as do their parameter estimates on current
disposable income. Despite this, their proxy indicators are far from ideal. A
discussion of their shortcomings and some suggested alternatives is the subject
matter of section IV.

Equation 2 is estimated for both total consumption and total consumption
less purchases of consumer durables. However, the latter are available for
only a subset of the OECD countries. Therefore, to provide a reasonably broad
international comparison, equation 2 was estimated for total consumption for
eight OECD countries (4). It was also estimated for total consumption less the
purchases of durables for the subsample of the countries for which such data
are available (5). The ideal consumption variable is the consumption of
nondurables and services plus the service flow from durables. This latter
variable is not available, and would have to be imputed using some assumption
about the average rate of depreciation of consumer durables. Given the
arbitrariness involved in such a procedure, it was decided not to pursue this
option (6).

C. Asymmetries

Implicit in the above tests is the proposition that liquidity
constraints encountered will have the same effect regardless of the direction
of movement in disposable income. This assumption may be wunrealistic, since
reductions in income are likely to be more constraining than increases. If the
consumer is rationed in credit markets and current income falls simultaneously
then consumption must fall. If income increases under the same credit market
conditions, consumption may or may not increase. This asymmetry may be
important for individuals with 1little or no non-human wealth, for whom
necessary expenditure is a very large percentage of disposable income.
Therefore, the presence of this type of asymmetry can be taken as further
evidence af liquidity constraints. Moreover, as these constraints unwind over
time with financial liberalisation, so should the magnitude of the asymmetry.

To test this proposition, the current values of the change in disposable
income are transformed as follows:

A+ A

A
= 1 >
AV, Ay oy >y
zero, otherwise

AL A

Ay = oy iy <y

zero, otherwise
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The hats indicate instruments obtained on the level of y using the exogenous
variables already noted (see footnote (2)). The test equation 2 is now
rewritten as follows:

ac, = i+ oA Ay: + A Ayé + (1-,\)wt (3)

1 2

Tests for asymmetric behaviour based on equation 3 are carried out with a
simple t-test. The null hypothesis is assumed to be:

&
AZ > Al

and the alternative that:

Ay = A

2 1

D. Intertem 1 bsti ion

An attempt to add more realism to the nested consumption model in
equation 2 is made by relaxing one of its more implausible maintained
hypotheses, namely that the real interest rate is constant. This allows for
intertemporal substitution in consumption which is, of course, consistent with
the permanent income hypothesis. The exclusion of the real interest rate from
the test equation could conceivably be leaving real disposable income growth to
pick wup this intertemporal substitution effect, i.e. if real income growth and
real interest rates are correlated over time.

Nominal interest rate changes, 1in the absence of real interest rate
changes, should of course have no effect on consumption unless households are
prevented from consuming from their permanent income by imperfect capital
markets. It has been argued that such an imperfection in personal credit
markets is reflected in banks’ practice of wusing virtually constant
repayment-to-current income ceilings as criteria for loan qualification (7).
An increase in the nominal rate of interest, for a fixed real rate, may cause
this ceiling to be breached and the potential borrower to be denied a loan.
Thus if the 1liquidity constraints theory is valid, consumption can be
constrained by variations in both current disposable income and in nominal
berrowing rates of interest. Unless nominal interest rate effects are
controlled for, variations in the imperfectly measured real rates could capture
liquidity constraint effeects coming from changes in nominal rates.

To capture both intertemporal substitutions and liquidity constraints
phenomena arising from interest rates changes, equation 1 is accordingly
amended as follows:

+ 7Ait + w (4)

= +
Ac, = | + Ay, * ar .

t-1

An increase in last period’s real borrowing rate of interest ry._; reduces that
period’s consumption relative to that of the current period (a20). An increase
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in the nominal interest rate in this period iy for a fixed real rate will
tighten household 1liquidity constraints and dampen consumption expenditure
(y<0) if capital markets are imperfect.

III. EMPIRICAL RESULTS ON CONSUMPTION SMOOTHING AND LIQUIDITY CONSTRAINTS
A Nested model im for 1 con ion

Table 1 presents the results from estimating equation 2 for eight large
OECD countries. Overall, the results indicate rejection of the RE-PIH,
particularly for the 1960s, less so for the 1970s and only in two cases
(Germany and Australia) for the 1980s. The excess sensitivity parameter ())
varies across countries as does its pattern over time. The magnitude of the A
parameter declines over successive decades for most countries, though not for
the United Kingdom, where the parameters are poorly-determined in all cases
(repeating the findings of Campbell and Mankiw (1989) and Bayoumi and Koujianou

(1989)). For Germany, the )\ parameter is significant at the 5 per cent level
for all three subsample periods, and increases in value from 0.37 in the 1960s

to 0.67 in the 1970s and to 0.98 in the 1980s. The failure to find any
evidence of financial market liberalisation in Germany is in keeping with prior
expectations. While interest rate and credit ceilings do not exist in Germany,
"powers" regulations concerning the authorisation of various financial
activities are important. For example, short-term money market securities have
not Dbeen available in Germany to the time of writing. Strong cartel-like
behaviour between German banks (e.g. price leadership patterns in "sticky"
deposit pricing) have also been important. At the same time, however, it is
difficult to discriminate between the importance of liquidity constraints and
myopic behaviour, which may be related to the strongly conservative instincts
of German households, in explaining our results. Given that German households
are known to have a strong preference for saving, it may be difficult to
maintain a liquidity constraints interpretation as opposed to one of
straightforward myopia and/or increasing precautionary saving behaviour in the
more uncertain environments of the 1970s and 1980s.

There is no evidence that liquidity constraints were lessened in the
1970s for the United States economy. The )\ parameter falls from a significant
value of 0.47 in the 1970s to a statistically insignificant value of 0.25 in
the 1980s, which is consistent with reduced liquidity constraints. For Japan,
the magnitudes of the estimated )\ parameter suggest that liquidity constraints
in the 1980s are less severe than they were in either the 1960s or 1970s. The
picture that emerges here is consistent with the belief that financial reform
in Japan has progressed significantly (e.g. there have been considerable
advances with interest rate deregulation and new financial instruments).

When the model is estimated for the extended period of the 1960s and
1970s together (see final column of Table 1) a significant excess sensitivity
parameter (\=0.40) is estimated for France. The smaller insignificant X
estimate for the 1980s for France is therefore consistent with some easing of
liquidity constraints in this period. The Italian results cannot be
interpreted with any confidence because of the strong evidence of positive
first order autocorrelation in the low Durbin Watson statistics. The size and
pattern of estimated coefficients for Canada and Australia are quite similar.
except that the )\ estimate for Australia which, having become insignificant in
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the 1970s, recovers significance {(at the 10 per cent level) in the 1980s. The
pattern for Canada conforms closely to expectations, since Canada was one of
the first countries in the sample to deregulate its financial markets.

Campbell and Mankiw (1989) observe that an estimate of the excess
sensitivity parameter close to zero, even if statistically significant,
supports the permanent income hypothesis, while a large value of this
coefficient suggests rejection. According to this criterion, the pattern of
the )\ parameters across decades generally suggests easing liquidity constraints
in all countries except Germany, the United Kingdom (for which the RE-PIH could
not be rejected for any subperiod) and possibly Australia. The results of a
more rigorous test for declining X coefficients in successive time periods
based on the unit normal distribution are given in Table 2. Only in a few
instances however (indicated by asterisks) does this test accept falling
liquidity constraints.

A more definite picture emerges when data are pooled across selected

countries. Two groups of countries were identified for pooling. In the first
of these, the United States, Japan, the United Kingdom, Canada and Australia
were included. Thess were chosen partly on the basis of the results in

Table 1, but also on what is known about the pattern of financial deregulation
over the sample period in those countries (8). The second group consists of
the continental European countries, Germany, France and Italy. Having decided
on this separation of countries the next step was to ascertain if each country
belonged to the group to which it was assigned. This was done by estimating
the equations for each group of countries as a system using a SURE technique
and the instrumental variables for income already described above. If the
cross-equation restriction Aj=A for all i countries in the group cannot be
rejected, then the pooling is considered valid. The further restriction that
the drift terms be equal across countries (pj=p for all i) is considered of
less importance for the purpose in hand, although this test is also carried
out.

The results of this estimation procedure for group 1 are displayed in
Table 3. No cross-equation parameter constraints are imposed in the top panel,
and the results differ from those in Table 1 only to the extent that they take
into account possible contemporaneous cross-correlation of residuals. Panel 2
of the table displays the results that emerge when the excess sensitivity
parameter 1is constrained to be the same across countries in each subperiod.
The wvalidity of this constraint is tested using a likelihood ratio test.
Finally, the joint constraint of equal slopes and intercepts is imposed across
countries for each subperiod and again the validity of this constraint is
tested using the chi-squared test based on 1likelihood ratios. This result is
reported in panel 3 of the table.

Preliminary tests indicated that the United Kingdom belonged to neither
of the two groups of countries, which is probably not surprising in the light
of the Table 1 results above. The excess sensitivity parameters have changed
slightly in value relative +to the Table 1 estimates and, in all cases, the
corresponding sample standard errors have fallen fractionally. The first
constraint that A be identical across countries cannot be rejected for any
subperiod. However, the additional constraint that the drift parameter also be
the same across countries is rejected for two of the four subperiods with the
drift estimate for Japan being the culprit in both cases. Applying the unit
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normal tests described in Table 2 to the pooled A values in panel 2 of Table 3,
significant liquidity constraint relaxation for this group of countries cannot
be rejected for the 1980s compared to the 1960s (at the 5 per cent level) nor
for the 1980s relative to the 1970s (at the 10 per cent 1level) However, no
significant reduction in liquidity constraints is indicated for the 1970s
compared to the 1960s, despite a substantial fall in the magnitude of the group
excess sensitivity parameter Abstracting from issues of statistical
significance, and focussing on the magnitude of the common Group 1 X estimates
(panel 2), the results say that the number of households which experienced
liquidity constraints fell from 38 per cent in the 1960s to 29 per cent in the
1970s and to 14 per cent in the 1980s.

For the second group of countries only one of the eight constraints
imposed in Table 4 is rejected by the 1likelihood ratio test. The rejected
constraint was the imposition of a common )\ for the 1980s. This is hardly
surprising given the unconstrained \ estimates of 1.11 for Germany and -0.005
for Italy. None of the remaining constraints can be rejected at the five, or
even ten per cent level of significance. Therefore, applying the normal tests
to examine the significance of changes in the constrained A for the 1980s
compared to the other subsamples is clearly invalid. The 1970s common X value
is fractionally higher though not signficantly different from that of the
1960s.

B Asymmetry results

The results of the asymmetry tests using the simpler model are presented
in Table 5. The null hypothesis of significant asymmetries is accepted at the
5 per cent level for the United States, Germany and Canada for the 1960s;
Japan, Italy and Canada for the 1970s; but is rejected for all countries other
than France and Australia in the 1980s. Furthermore, when asymmetry was
accepted, the magnitude of the response of consumption to a fall in income was,
in most cases, several multiples of the effect of an equivalent increase in
income. In no case was the effect on consumption of an increase in income
significantly greater than that for a fall.

These results lend further support to the liquidity constraints
interpretation of the excess sensitivity parameter. They also further
corroborate the evidence already reported of easing liquidity constraints over
successive decades. This conclusion is inferred on the basis of the magnitude
of the average differences in the X; and X, estimates in successive subperiods
(2.27. 0.29 and 0.16 for the 1960s, 1970s and 1980s, respectively: or 2,83,
0.46 and 0.15 if Germany and France, the two countries that seem to conform
least to the general pattern, are excluded (9) (see the bottom panels of
Table 5)). )

C. R nd nominal inter r ffe

The cross-country results from estimating equation 4 are given in
Table 6. They indicate support for significant intertemporal substitution
effects for the United States (for the 1960s/1970s subperiod and also for the
1980s) and for the United Kingdom (for the 1970s and the 1960s/1970s
subperiods). There 1is also some weaker evidence for Japan favouring
intertemporal substitution effects. Note, however, that for Italy in the 1960s
this effect was significantly negative. These results are of some interest in
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the light of the failure of many recent empirical studies to uncover a
significant  positive intertempoiral elasticity of substitution (see. for
example, Mankiw, Rotemberg and Summers (1985), Hall (1988). Campbell and Mankiw
(1989) and Bayoumi and Koujianou (1984)).

Nominal interest rate effects arising from liquidity constraints are
significant for Japan (1960s/1970s), for Germany (1980s), for France (1970s),
and for Italy and Canada (1960s). However, for both the United States and
Italy, nominal interest rate increases promoted consumption in the 1980s. In
the Italian case this may have something to do with the dramatic growth in
public sector debt, with increases 1in interest rates having a net favourable
effect on current household disposable income encouraging consumption
expenditure.

There 1is, therefore, some evidence of both intertemporal substitution
effects and liquidity constraint effects arising from real and nominal interest
rate changes respectively. However, in no instance does the presence of these
effects require any substantive amendment of the conclusions already arrived at
with respect to the changing pattern of liquidity constraints across countries
or over time. Hence liquidity constrained consumers cannot be explained away
by allowing households to redistribute their consumption over time in response
to changes in the intertemporal relative price.

IV. FUTURE ISSUES AND RESEARCH

Liquidity constraints may arise because of financial market
imperfections resulting from official regulations, or because of information
problems in liberalised markets that result in equilibrium credit rationing.
Given the character nf the official regulations in the 1960s and 1970s, loan
rates are likely +to have been lower than the levels desired by financial

intermediaries. Consequently, equilibrium credit rationing (which arises when
intermediaries, uninhibited by official controls, anticipate that a further
increase in loan rates would reduce their expected profits -- see Stiglitz and
Weiss, 1981) is unlikely to have arisen. Imperfect information by lenders

about the intentions and economic circumstances of borrowers which give rise to
moral hazard and adverse selection effects (the root causes of equilibrium
credit rationing), is likely to have been of lesser importance during the era
of interest rate regulation. This is because banks faced large queues of
borrowers from whom they could select the least risky. Indeed it would not
have been profitable for them to lend to more risky customers since they could
not trade off higher loan rates for higher risks.

The liberalisation of financial markets in many OECD countries
(especially outside of continental Europe) in the 1980s, is likely to have
reduced these types of liquidity constraints. and evidence that this has been
reflected in consumption behaviour was presented above. Banks moved from a
situation in which the assumption of risky loan assets was unprofitable to one
in which it became profitable. The deregulation of rates and the pre-existing
excess demand for credit by households provide the background for the large
growth in household debt relative to both consumption and income in the 1980s
(see Table 7). It is important to bear in mind that the consumption-smoothing
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results presented above may be heavily influenced by once-for-all portfolio
re-adjustments over periods immediately following significant deregulatory
moves. In other words, the evidence in favour of reduced liquidity constraints
may be specific to the 1980s. While it dis unlikely that significant official
re-regulation will reverse these findings during the 1990s, liquidity
constraints arising from equilibrium credit rationing by financial institutions
themselves may well become more apparent.

The presence of equilibrium credit rationing could explain why liquidity
constrains remain significant (albeit affecting a smaller proportion of
households) in the 1970s and 1980s in countries that have experienced
considerable financial market liberalisation (see pooled group 1 results in
Table 3). It cannot be excluded that such constraints might remain, and may
indeed increase as a consequence of credit market excesses during the 1980s.
In the United States, for example, developments in financial markets appear
already to have led to more stringent lending criteria by banks in 1990 and
1991. ‘

A number of factors have contributed to this development. Financial
market  liberalisation has greatly intensified the pressure on banks.
Competition between them has increased sharply (reducing their lending
margins), while insurance companies (on the liabilities side) and securities
houses (on the assets side) are increasing their share of the financial
services industry at the expense of the banking sector. Banks have been pushed
to increasingly risky assets, while their competitors have been able to take
advantage of developments at the low risk end of the market -- from which banks
have been partially excluded by the sequencing of deregulation. Bank balance
sheets have deteriorated in quality and the recession in the U.S. economy has
exposed this weakness with significantly increased loan losses -- including
those related to the end of the commercial real estate boom and falling
property values. Falling bank share prices and downgradings of credit ratings
have forced them to adopt much tougher standards for new loans.

Similar issues may also be important in the United Kingdom and
Australia, while in Japan banks may be forced to cut back their balance sheets
to meet BIS capital adequacy guidelines. There will be a need to monitor these
sorts of developments closely, and to investigate whether they lead to the
re-emergence of more binding liquidity constraints in the 1990s -- albeit of a
form quite different to those which arose out of official regulations in
earlier decades.

B. Inflation effects

A further issue that warrants investigation is :the extent to which our
results for the 1980s might be explained by the marked decline in inflation, as
opposed to the removal of official regulations in financial markets. Falling
inflation will ease liquidity constraints for a given financial market
regulatory structure and accompanying capital market imperfection. This can
best be demonstrated in the case of the design of the typical mortgage
instrument in the 1960s and 1970s and. for some OECD countries, in the 1980s
also. This was characterised by constant nominal repayments over the life of
the mortgage. If there is an expectation of inflation. this necessarily
implies the expectation of a diminishing stream of real repayments throughout
the 1life of the loan. Consequently. the initial payment must be sufficient to



18

make up for this "tilt" effect so as to maintain unchanged, at the time of
issue. the given real present value of the loan (see Appendix A for a technical
treatment) . This may force some borrowers into a suboptimal intertemporal
reallocation of consumption The basic problem here is that this type of loan
instrument requires the borrower to compensate the lender for dinflation
expected to occur in the future and which, if expectations are realised, will
yield a gain to the borrower in terms of lower real repayments only
progressively throughout the life of the loan This tilt effect may not be
particularly severe for consumer loans, which are typically for a relatively
short duration of two or three years. However, for mortgage loans it can have
quite severe effects on the profile of intertemporal consumption, given that
the amortisation period for most mortgages is in the region of twenty to thirty
years.

The greater is expected (and subsequently realised) inflation, the more
severe is the liquidity constraining effect of this type of constant-nominal-
payment loan instrument on current household expenditures. With perfect
capital markets (but conventional mortgage contracts) households could easily
escape the tilt by borrowing against their (expected-to-be increasing) housing
equity and using the money to finance consumption when the real payments on the
mortgage are high in the early years of the mortgage. Thus for conventional
moctgage contracts and a given unchanging level of capital market imperfection,
an arpected deceleration of the inflation rate will automatically relax
hoazehold liquidity constraints. The second half of the 1960s (in some
countries) and the 1970s were characterised by rising inflation, which may have
exacerbated the liquidity constraints possibly identified in some of our
earlier results. Conversely, an expected and subsequently realised reduction
in inflation will reverse this process. Another factor, therefore, apart from
deregulation, which may have contributed to a relaxation of liquidity
constraints is the lower inflation experienced in the OECD area since the start
of the 1980s. However, it should also be noted that any reversal of the "tilt"
effect may also be related to financial liberalisation and innovation, which is
changing mortgage instrument design in ways that greatly alleviate it. Further
work will be required to determine the relative importance of inflation
reduction and deregulation in explaining changes in consumption behaviour.

V. CONCLUSIONS

According to the econometric evidence presented in this paper, aggregate
consumption in general seems to be less constrained by capital market
imperfections in the 1980s than in the 1970s or 1960s. The favourite candidate
for explaining this phenomenon is the combined and reinforcing effects of
financial liberalisation (the progressive lessening of the extent and intensity
of official regulations in both national and international capital markets) and
innovation. This conclusion 1is based on empirical tests which hinge on a
rather simple equation derived on the basis of several maintained hypotheses.
A finding of excess sensitivity of current consumption to disposable income
could be the consequence of a failure of one or more of those hypotheses.
However, the broad pattern displayed by the excess sensitivity parameter. both
across countries and over time, is best accounted for by the changing pattern
of deregulation and financial innovation in most cases. This conclusion
obtains further corroboration from tests that reveal some asymmetric household
consumption behaviour in response to increases and decreases in income combined
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with a tendency for the magnitude of these asymmetries to fall systematically
over time. One of the main contenders for the rejection of the random walk
consumption model is a failure of the rational expectations maintained
hypothesis. But for many countries the results obtained herein would imply
that consumers were becoming systematically less myopic over time. That this
could occur independently of financial liberalisation seems unreasonable.

Another potential contender for rejection of the random walk consumption
model is variation in real interest rates. Rejection of the random walk model
might be due to a failure to account for intertemporal substitution in
household consumption behaviour rather than to a significant deviation from the
permanent income model. Variations over time in real rates, if not accounted
for empirically, could make consumption appear excessively responsive to
current income even though households are not subject to liquidity constraints
and freely optimise over time. The results which emerge in this study suggest
that for some time periods for some countries intertemporal substitution is an
important phenomenon. However, allowing for this does not, in any substantive
way, compromise the inferences already made about the evolution of liquidity
constraints over time Furthermore, some of the supporting evidence for
intertemporal substitution, albeit not very strong, may nevertheless suggest
that recent failures to uncover an intertemporal substitution elasticity
different from zero may in part be due to the exclusion of liquidity
constrained consumers from these tests.

The conclusion of diminishing 1liquidity constraints implies that
consumption behaviour is increasingly more accurately described by permanent
income theory of consumption. Therefore, temporary or transitory shocks to the
real economy, often considered to be the source of cyclical fluctuations in
business activity, should have a significantly smaller impact on current
consumption expenditure than before. This, in turn, could mean some reduction
in  the amplitude, if not the frequency, of business cycles. Another
macroeconomic consequence of financial market liberalisation may be a reduced
leverage of monetary policy over aggregate demand. Provided the changed nature
of the transmission mechanism is well understood, this should present no
obstacle to the effectiveness of policy, since the "dosage" of interest rate
changes required to influence economic activity can always be increased.

The type of deregulation that has been occurring has only tended to
reduce a particular type of capital market imperfection, namely that arising
from interest rate and quantity ceilings, and from "powers" regulations (rules
governing which services financial intermediaries are allowed to perform).
There is a certain sense, however, in which financial markets are likely to
remain dimperfect. Asymmetries in the availability of information between
borrowers and lenders give rise to equilibrium credit rationing in debt markets
and ‘"equity rationing" in stock markets These asymmetries necessitate costly
"state verification" and monitoring of borrowers by lenders. This negates some
of the conditions necessary for the Modigliani-Miller debt/equity irrelevance
theorem to hold, and leaves open the possibility of non-neutral interactions
between monetary and real factors. These type of imperfect information models
have been subject to considerable development recently, and have been used by
some to explain business cycle fluctuations (10)

The results obtained also raise issues about the optimal speed of
financial liberalisation. If "financial repression" involves forced saving,
the amount of which accumulates with time. then sudden complete deregulation
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could release a wave of pent-up demand and give rise to major once-off
consequences for the macroeconomy. Indeed, some of the economies which have
been subject to rapid and radical liberalisation have manifested symptoms of
overheating (for example, the United Kingdom and Australia). Our results may
have been unduly influenced by such events, which were specific to the 1980s
It cannot be excluded that equilibrium credit rationing may see liquidity
constraints becoming relatively more important in the course of the 1990s.
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NOTES

The full gamut of tests carried out below for a simpler model (focusing
on current income) was also applied to the Flavin model. Since the
overall conclusions based on the two models are essentially no different
it was decided not to work with the Flavin model which proved somewhat
unwieldly for examining somé of the more subtle issue raised below.

The instruments actually employed for disposable income are three lags
of this variable itself, as well as three lags on personal consumption,
government expenditure, and total exports, all in per capita terms, as
well as contemporaneous population and a time trend.

Another model which was subjected to extensive testing as part of the

present exercise was that proposed by Japelli and Pagano (1988). In
this model total income is again assumed to accrue to two types of
households. A fraction X goes to households that are liquidity

constrained while the rest goes to households who consume out of
permanent income. For simplicity, the liquidity constrained households
are assumed to consume all their disposable income. Furthermore, for
unconstrained households, it is not assumed that the real rate of
interest equals the rate of time preference, in which case consumption
follows an AR(1) process. These assumptions and some simple
mathematical manipulation yields the following reduced form equation:

d]+e,

¢ T % " A° 21¢-1 t

d
181 YA
This equation incorporates a non-linear parameter constraint since the
coefficient on yi.j is the negative of the product of those on c{.j and
V¢. Consumption innovations (ey) are 1likely to be correlated with
transitory income, which calls for the employment of some instrumental
variable estimation procedure. Ameniya’s non-linear two-stage least
squares estimator (NL2SLS) can cope with both of these problems, and is
the estimator employed here. Many problems were encountered in trying
to estimate this model. The major one was a failure of the iterative
estimation process to converge to a stable solution. Different starting
values or the addition or subtraction of a few observations frequently
resulted in hugely implausible swings in the estimated coefficients for
all countries in the sample. The use of alternative computer programmes
did not help to alleviate this problem. ’

The countries in question are the United States, Japan, Germany, France,
Italy, the United Kingdom, Canada. and Australia.

These countries are the United States, Japan, France, Italy, the United
Kingdom and Canada.

The results for total consumption less purchases of desirables do not
yield overall inferences which are sufficiently different from those for
total consumption to warrant reporting. These results are available
however on request. -
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Wilcox (1989) refers to a recent American Bankers Association textbook
on consumer lending which suggest that a borrower’s capacity to repay a
loan can be measured by the payment-to-income ratio Wilcox concludes
that. in practice, this means the current payment-to-current income
ratin

See Blundell-Wignall, Browne and Manasse (1990) and further references
therein.

These apparently systematic patterns may be biased by the very large ),
estimate for Italy for the 1960s. If, in fact, there were very few
observations on Ay~ it might be operating as a dummy variable picking up
some other influence.

Bernanke and Gertler (1989) present a model in which cyclical variation
in the level of economic activity are amplified via the effects of
agency costs on the price of external funding. The greater the level of
corporate net worth the lower are agency costs. But net worth generally
varies procyclically, ‘aggravating deadweight agency costs, reducing
investment and magnifying the extent of the downturn in activity. This
effect reverses itself for an upturn in activity. Similar models have
been presented by Greenwald and Stiglitz (1986) and Williamson (1987).
A present drawback of these equilibrium or endogenous rationing theories
is that they have not as yet been subjected to rigorous econometric
testing and therefore one lacks a feeling for their empirical relevance
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Table 1. Slope (X) OLS (instrumental variables) estimates
for equation (2) in text

1960s 1970s 1980s 1960s/70s

Individual country results

United States 0.50** 0.47** 0.25 0.27*
(0.18) (2.13) (0.12) (2.02) (0.18) (1.90) (0.14) (1.84)

Japan 0.42** 0.31** 0.13 0.33**
(0.18) (1.93) (0.08) (2.01) (06.08) (1.83) (0.08) (1.82)

Germany 0.37** 0.67** 0.98** 0.56**
(0.15) (2.68) (0.19) (2.54) (0.21) (2.56) (0.14) (2.64)

France 0.48 0.12 0.31 ’ 0.40*
(0.30) (2.12) (0.16) (2.45) (0.20) (2.48) (0.21) (2.24)

Italy 0.47** 0.54** -0.01 0.66**
(0.17) (0.43) (0.18) (1.30) (0.01) (0.18) (0.11) (1.64)

United Kingdom 0.08 0.12 0.14 0.09
(0.20) (2.72) (0.12) (2.42) (0.12) (2.00) (0.12) (2.47)

Canada 0.30* 0.24 0.16 -0.07
(0.17) (2.84) (0.17) (2.12) (0.14) (1.32) (0.15) (2.31)

Australia 0.37** 0.24 0.20* 0.20*
(0.08) (1.39) (0.15) (1.86) (0.11) (2.25) (0.11) (1.65)

Note: Standard errors are shown in parentheses first and Durbin Watson
statistics second. One and two asterisks indicate difference from zero
at the 10 and 5 per cent levels.
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Table 2. Unit normal tests of the hypothesis of declining )\ values
in later relative to earlier periods

A A A A A A A A
A60<A70 A70<280 X60/70<280 A6 <28

Individual country results

United States 0.14 1.02 0.09 0.98
Japan 0.56 1.59* 1.77** 1.47*
Germany -1.24 -1.09 -1.66 -2.36
France 1.06 -0.74 0.31 0.47
Itaiv -0.28 2.44*%* 5.88** 2.70**
United Kingdom -0.17 -0.12 -0.29 -0.25
Carada 0.25 0.36 -0.44 0.64
Australia 0.76 0.22 0.00 1.25
Note: The test statistics presented in the table are calculated as follows:

A A
AR AL
Z-____—.
A A
9g * IL

where )\g and Ap are the estimated coefficients for the relevant earlier
and later periods and o and o are the corresponding variance
estimates. Z is approximately normally distributed with zero mean and
unit variance for moderately large samples (a condition fulfilled here
with 40 observations for most subperiods). The critical values for the
normal distribution at the 5 per cent and 10 per cent levels are 1.65
and 1.29 respectively. Z values in excess of these lead to acceptance
of the null hypothesis of declining A’s. One asterisk indicates that
the null cannot be rejected at the 10 per cent level, and two that it
cannot be rejected at the 5 per cent level. The absolute values of Z
are presented in the table.
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Table 3. Pooled results: Group 1
(United States, Japan, Canada and Australia)

1960s 1970s 1980s 1960s/1970s
United States B’ 0.003 0.002 0.005 0.004
(0.001) (0.001) (0.001) (0.001)
A 0.42 0.43 0.01 0.25
(0.16) (0.11) (0.15) (0.12)
Japan p’ 0.010 0.008 0.005 0.009
(0.003) (0.002) (0.001) (0.002)
A 0.42 0.28 0.14 0.30
(0.16) (0.07) (0.08) (0.07)
Canada p’ 0.003 0.004 0.004 0.005
(0.002) (0.002) (0.002) (0.002)
by 0.46 0.25 0.16 0.14
(0.16) (0.16) (0.12) (0.16)
Australia p’ 0.004 0.003 0.002 0.004
(0.001) (0.001) (0.001) (0.001)
A 0.35 0.19 0.15 0.15
{0.07) (0.14) (0.11) (0.12)
Log likelihood 525.2 536.4 483.7 1012.6
United States ) 0.004 0.003 0.004 0.004
(0.001) (0.001) (0.001) (0.001)
Japan 0.010 0.008 0.005 0.010
- p’ (0.002) (0.002) (0.001) (0.002)
Canada 0.003 0.004 0.004 0.004
(0.002) (0.002) (0.002) (0.001)
Australia ] .+ 0.004 0.003 0.002 0.004
(0.001) (0.004) {0.001) (0.001)
Y 0.38 0.29 0.14 0.24
(0.06) (0.05) (0.05) (0.05)
Log likelihood 525.0 535.4 483.6 1011.8
United States n’ 0:004 0.003 0.004 0.004
Japan (0.001) (0.001) (0.001) (0.001)
Canada A 0.47 0.33 0.14 0.34
Australia (0.06) (0.05) (0.05) (0.05)
Log likelihood 517.7 532.6 481 .8 1002.5

Note: A SURE estimation technique and the same instrumental variables as for
Table 1 results are used here. Standard errors are shown in
parentheses.
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Table 4. Pooled results: Group 2
(Germany, France and Italy)

1960s 1970s 1980s 1960s/1970s
Germany p’ 0.008 0.003 -0.003 0.005
(0.002) (0.002) (0.002) (0.002)
A 0.31 0.65 1.11 0.50
(0.12) {0.18) (0.19) (0 14)
France p’ 0.005 0.006 0.003 0.004
(0.003) (0.002) (0.001) (0.002)
A 0.50 0.12 0.25 0.50
(0.26) (0.19) (0.18) (0.20)
Italy B’ 0.006 0.006 0.005 0.006
(0.002) (0.002)  (0.001) (0.001)
A 0.43 0.41 -0.005 0.55
(0.15) (0.16) (0.010) (0.12)
Log likelihood 257.4 409.4 401.2 651.8
Germany ) 0.007 0.005 0.002 0 004
(0.002)  (0.002) (0.002) (0.001)
France . B’ 0.006 0.004 0.004 0.004
(0.003) (0.002) (0.001) (0.001)
Italy ] 0.007 0.007 0.005 0.006
(0.002) (0.001) (0.001) (0.001)
A 0.38 0.41 -0.010 0.52
(0.09) (0.11) (0.01) (0.08)
Log likelihood 257.2 407.3 392.5 651.8
Germany p’ 0.007  0.006 0.005 0.005
France (0.001) (0.001) (0.001) (0.001)
Italy A 0.38 0.40 -0.01 0.53
(0.09) (0.11) (0.01) (0.08)
Log likelihood 257.1 405.7 390.8 650.6
Note: A SURE estimation technique and the same instrumental variables as for
Table 1 results are employed here. Standard errors are shown in

parentheses.



Test equation:

Table 5.

Ace

27

Asymmetric behaviour

}1’ + /\lAyt+ + /\ZAyt- + (l—)\)wt

Figures in parentheses are absolute values of standard errors

1960s 1970s 1980s
A1 Az HO Xl AZ HO Al Az Ho
United States 0.40"" 1.89"" 0.41"" 0.60"" 0.04  0.63
(0.18) (0.88) A (0.18) (0.23) R (0.23) (0.48) R
Japan 0.32  1.19 0.04 0.75"" 0.04  0.22
(0.20) (2.77) R (0.11) (0.13) A (0.13) (0.19) R
Germany 0.15  1.37"" 0.72°" 0.43 1.31"" o0.70""
(0.19) (0.58) A (0.20) (0.72) R (0.41) (0.37) R
France 0.60 0.54 0.22 0.07 -0.17 0.84"
(0.37) (1.09) R (0.33) (0.94) R (0.32) (0.45) A
Italy 0.39"" 14.80 0.01 0.63"" 0.02 -0.01
(0.19) (13.42) R (0.21) (0.25) A (0.04) (0.01) R
United Kingdom  0.59° -0.34 0.06  0.27 0.33° -0.07
(0.31) (0.29) R (0.20) (0.31) R (0.18) (0.34) R
Canada 0.11 1.37" -0.07 0.79 0.05 0.21
(0.22) (0.73) A (0.22) (0.50) A (0.20) (0.34) R
Australia 0.42"" 0.26 0.25 0.49 0.05 0.47"
(0.10) (0.18) R (0.17) (0.46) R (0.16) (0.25) A
Average )y
and X, estimates 0.37 2.64 0.21 0.50 0.21 0.37
across countries
Average )\s
excluding
Germany 0.37 3.20 0.12 0.58 0.09 0.24
and France

Note:

The null hypothesis Hp is X9>)y
(see Table 2)

the 7
acceptance

indicates rejection of Hp.

statistic

(A) of Hy at the

5 and/or 10 per cent levels

of

1.65

and the alternative that Xoy<X;.
in excess

or 1.29

A value of
indicates

respectively.

R
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Table 6. Estimates for equation (4) in the text, i.e.

A A
= + i
ACt p o+ XAy Fer Lty Ai te

Absolute t values in parentheses

1960s 1970s 1980s 1960s/1970s
UNITED STATES A 0.36* 0.43** 0.20 0.23*
A (2.02) (3.67) Co(1.17) (1.66)
A 0.001 0.0007 0.001** 0.001*
a. (0.75) (1.31) (2.54) (1.93)
A 0.003 -0.0005 0.003* -0.0003
Y (0.53) (0.21) (1.84) (0.15)
DW 2.15 2.10 1.96 1.99
JAPAN A 0.44** 0.28** 0.16* 0.32*%*
A . (2.57) (3.35) (1.90) (4.15)
A 0.001 0.0003 0.001 0.0004
o (1.55) (0.71) (1.34) (1.49)
A -0.024 -0.01 -0.001 -0.015*%*
Y (1.64) (1.38) (0.42) (2.42)
DW 1.88 1.96 2.11 1.87
GERMANY A 0.36** 0.66** 1.07** 0.53**
A (2.48) (3.20) (5.13) (3.51)
A -0.001 -0.0003 -0.001 -0.001
ot (1.20) (0.28) (0.93) (1.05)
A 0.17 -0.0001 -0.006** -0.0001
v (0.99) (0.11) (2.19) (0.14)
DW 2.61 2.58 2.54 2.65
FRANCE A 0.16 0.28
A (0:83) (1.39)
A 0.001 0.001
a (1.14) (1.40)
A -0.005%* 0.001
v (2.16) (0.76)
DW 2.61 2.37

For note see over.
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Table 6. (continued)

1960s 1970s 1980s 1960s/1970s
ITALY A 0.73** 0.30 -0.02 0.86**
A (4.92) (1.30) (1.40) (5.00)
A -0.002** 0.0003 0.0003 -0.0002
o (4.72) (1.02) (1.16) (1.07)
A -Q.024* 0.001 0.004** 0.001
L (3.83) (1.20) (2.45) (0.61)
DW 1.35 1.87 0.45 1.86
UNITED KINGDOM A 0.06 0.102 0.17 0.08
A (0.32) (0.82) (1.34) (0.71)
A 0.001 0.001* 0.0002 0.001*
o (0.32) (1.85) (0.40) (1.70)
A -0.012 -0.004 -0.001 -0.005
v (0.81) (0.87) (0.72) (1.13)
DW 2.97 2.75 2.11 2.70
CANADA A 0.28* 0.23 0.17 0.15
A (1.68) (1.33) (1.19) (0.93)
A 0.0003 -0.0002 0.001 -0.0002
a (9.31) (0.34) (0.71) (0.38)
A -0.01* -0.002 -0.0004 -0.002
v (1.80) (0.72) (0.33) (0.92)
DW 2.98 2,22 2.08 2.26
Note: One and two asterisks indicate difference from zero at the 10 and 5 per

cent levels. Interest rate data for Australia were not available for a
sufficiently long time period ta complete the tests, nor were interest
rate data available for France for the 1960s.
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Table 7. Ratio of households total financial liabilities
to total private final consumption expenditure

United United

States Japan Germany  France Kingdom Italy Canada
1970 0.77 0.72 0.09 0.31 - 0.87
1975 0.77 0.79 0.11 0.72 0.62 0.14 0 93
1980 0:86 0.91 0.17 0.75 0.65 0.10 1 01
1981 0.84 0.95 0.17 0.73 0 69 0.10 0 93
1982 0.83 0.97 0.17 0.70 0.74 0.10 0.88
1983 0.85 1.00 0.18 0.69 0.81 0.09 0 86
1984 0.87 1.03 0.18 0.74 0.88 0.10 0.83
1985 0.92 1.05 0.19 0.74 0.94 0.11 0.85
1986 0.97 1.09 019 073 1.00 0.12 0 88
1987 0.97 1.19 0.19 0.80 1.07 0.13 0 93
1988 0.99 1.25 0.20 0.86 1.15 0.14 0.98
1989 1.01 0 89 1.21
Note: Data on the total financial 1liabilities of households were obtained

from John Fallon and OECD Financial Statistics: Non-Financial
Enterpris Financi ments. The sources for total private
consumption expenditures were OECD National Accounts or OECD Country
Studies.
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APPENDIX

INFLATION AND THE TILT PHENOMENON

This tilt phenomenon can best be understood by appealing to the related
concept of the duration (i e. Macauley duration) of the stream of real mortgage
repayments Macauley duration means the number 0f years necessary to pay off
half the real value of the debt if the expected inflation rate, incorporated
fully as an inflation premium in the nominal mortgage rate, is subsequently
realised. Mathematically it is given by:

T T
Rdur = | te KMy / ) e FMtqr
O Q
= 1/Rm - T e BT, (3 . RAT, (A1)

where Rm is the mortgage rate of interest and T is the amortisation period in
years. With zero expected inflation, a 3 per cent mortgage rate and twenty
year amortisation period, duration is approximately nine years. As expected
inflation goes from zero to twenty per cent, to take an extreme example, and
the mortgage rate from three to twenty-three per cent, the half life of the
mortgage falls from nine to a fraction over four years. So, instead of having
nine years in which to pay off half the real value of the mortgage, the
mortgage holder has now only got about four years in which to do so.

Thus a flat nominal payment stream implies that an increase in the
inflation premium incorporated in the mortgage rate will tilt the distribution
of the real repayments stream toward the beginning of the amortisation period.
This, of course, is accompanied by faster growth of house equity. If mortgage
and other capital markets are imperfect, however, then those increased equity
stakes will not be realisable and this tilting effect will consequently impose
a severe reprofiling of intertemporal consumption expenditures.

A cotollary of the above is that an expected, and subsequently realised,
reduction in the expected inflation rate will reverse this process leading to
an increase in duration and a reduction in the tilt. Thus a reduction in the

xpected inflation rate., which is subsequently realised, will cause an

automatic  relaxation of liquidity constraints. The reduced consumption
sensitivity to disposable income in the 1980s may also in fact be attributable
to the very substantial inflation reductions experienced for the countries in
question throughout this decade.
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