










































































































































































































































































































































































































































































































































































































































































AInTC, = [ + nopuP] + W, + Mupwey + M[(1-0)/ex]pwiy. (6.2.25)

Defining k=[n,u + 1,u"] and extending the possibility of frictions due to durability, following
Caballero (1994), we can re-write (6.2.25) as:"®

L
AInTC‘ =X+ W, +i=21 eth_i, (6.2.26)
where, for L=2; 0, = n,p, 0, = n,[(1-o)/et]p, and £6; = n,p/e.
The sign of X20; will depend upon the sign of p given that both 1, (the durable part of total
expenditures, see equation (6.2.22)) and o (the proportion of the surprise to durable expenditures
occurring in the current period, see equation (6.2.13)) should be positive. Since we may expect
shocks to durable and non-durable expenditures to be positively correlated (p>0) our prior belief
is that 20, will be positive. A negative value of X0, is also possible.
When real interest rates are variable the model becomes,
AlnTC,=x"+o'r,+ w," + ZOw,;", (6.2.26")
where 6" = (n,+1,)0 and X" = ~(1),+1,)0ln(1+5).
6.2.4 Modifying the Model to Allow for Current Income Consumers
Arguably one of the most popular explanations for the failure of Hall's Euler equation applied
to non-durables is imperfections in capital markets. Hall (1978) suggested this could be

accommodated by assuming that only unconstrained consumers followed the REPIH/RELCH

while constrained consumers did not. A simple approximation for the latter's behaviour was that

19 This is achieved by defining (6.2.13) as an MA process of order L-1. We therefore
allow the data to indicate the number of periods it takes for the stock of durables to adjust to
surprises.
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they consumed all their income each period. Although this is objectionable because, for example,
it precludes constrained consumers from saving (which is not implied by credit constraints), it
appears to be a reasonable approximation which has been widely applied in the literature (see,
for examples, Jappelli and Pagano 1989; CM; Jin 1994 and Bayoumi and MacDonald 1995).
Another objection, which we are not aware has been raised previously, is that it assumes
constrained consumers spend all their income on non-durables. We would be surprised if they
did not spend a small proportion on durables such as televisions etc.. In this derivation, we
remove this potential objection by assuming that some proportion of consumers, n, spend all
their disposable income on fotal expenditures, while the unconstrained consumers follow the
REPIH/RELCH as postulated by (6.2.26) above. This suggests that this proportion may be larger
when applied to total consumption relative to non-durables. Following the literature we specify
total consumption as the weighted sum of unconstrained (U) and constrained (C) consumers'

expenditures, thus:

InTC, = (1-m)InTC” + nInTCS, (6.2.272a)
implying [TC, = (TC.Y)*® (TC,5)"]. Although not strictly a definition it is a way of yielding a
tractable solution and is widely employed (see, for examples, CM and Bayoumi and MacDonald
1995). However, as Jin (1994), footnote 5 p. 4, points out, the interpretation of = is the
proportion of expenditure consumed by current income consumers rather than the proportion of

disposable income accruing to them (which we denote as my). (6.2.27a) may also be written in

difference form as:

AInTC,= (1-n)AInTCY + TAInTCE. (6.2.27b)

Assuming constrained agents consume all their income:

InTCE = InYS (6.2.28)

where their share of total income may expressed as:
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InY = In(nyY)) = Inmy + InY, (6.2.29)
or, in difference form, as:
AlnY = AlnY,. (6.2.30)

It is because differencing removes Ty from (6.2.30) that the proportion of income accruing to
current income consumers cannot be identified. Substituting (6.2.30) into the differenced form

of (6.2.28) gives:
AInTCS = AlnY,. (6.2.31)
Even recognising that only the proportion, (1-my), of total income accrues to unconstrained

consumers, it becomes clear that the growth of unconstrained consumers’ total consumption

equals the growth of aggregate total consumption - again 7y cannot be identified. That is:
AInTCY = In(1-7ty) - In(1-7ty) + AInTC, = AInTC,, (6.2.32)
or, after substitution of (6.2.26) into (6.2.32):

AInTCV = x + w, + ZO,w,, (6.2.33)

Substituting (6.2.31) and (6.2.33) into (6.27b), we obtain:

L
AInTC,=x' + nAlnY, + T, +i§18i1:t_i (6.2.34)
where ' = (1-1)(1n;+1,)0ln[(1+r)/(1+8)] and T, = (1-7)w,.

For variable real interest rates, (6.2.34) becomes:
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AInTC,=x" + tAlnY, + ¢, + 7" + Z07." (6.2.34")

where, 6" = [(1-m)(n;+n,)0] and K'* = -(1-m)(n;+n,)oln(1+8).

The parameter 7 represents that part of expenditure commanded by current income consumers.
As CM recognise, the logarithmic derivation means this no longer has the interpretation of the
proportion of current income consumers. However, this parameter is often presented with this
interpretation. CM, footnote 8 p. 731, suggest that the results of such models in /evel/ and
logarithmic forms yield similar estimates of this coefficient for USA data, so this interpretation
is approximately valid. Jin (1994) derives a near logarithmic form of this model in which the
proportion of income accruing to current income consumers can be identified. As suggested
above, (6.2.34) and CM-style models estimate that part of expenditure consumed by current

income CONsumers.

The additional consideration of variable interest rates in equation (6.2.34') extends the model
to account for intertemporal substitution. We expect the coefficient on interest rates to be

positive.

The models (6.2.34) and (6.2.34") achieve the aims set out at the beginning: being in complete
logarithmic form, explicitly accounting for durability and current income consumers (with an
extension to allow for intertemporal substitution). Being applied to total rather than non-durable
expenditures ensures that any durable expenditures made by current income consumers are not
ignored. This may raise the estimate of 7 relative to applications excluding the durable

component of expenditures.

6.3 Previous Researchers' REPIH/RELCH Findings

In this section we review a selection of previous researchers' findings on the REPIH/RELCH
and, therefore, motivate various specifications nested within equation (6.2.34'). The main
models' results to be reviewed are those of Hall (1978), Hall (1988), Campbell and Mankiw
(1991), Caballero (1994) and Jin (1994).
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6.3.1 Hall’s (1978) Model

Hall (1978) originally derived the random walk implication of the joint hypotheses of the
REPIH/RELCH for nondurables (and services from durables). The model was in levels, included
an intercept and allowed the coefficient on lagged income to deviate from unity. These models
provide a test for the REPIH/RELCH: if information available to consumers at the time of
forming their consumption decision (t-1 or earlier) can be added with statistical significance to
the random walk model then the joint hypothesis is rejected. A criticism aimed at the early
applications of Hall's (1978) test equation was the use of nonstationary regressors (see, for
example, Flavin 1981). Consumption and income have generally been found to be difference
rather than trend stationary, which is confirmed for the data set under study in Chapter three.
Thus, recent work tends to focus upon REPIH/RELCH models in difference form, such as

equation (6.2.12) above.?

The empirical literature reviewed in Chapter two suggests a general rejection for Hall's (1978)
REPIH/RELCH model because current consumption is excessively sensitive to lagged, and
therefore predictable, information. Anticipating the results of this Chapter we find evidence that
Hall's (1978) implication of the REPIH/RELCH is rejected for all twenty OECD countries
because instrumented income growth (embodying lagged information) is a statistically
significant determinant of total consumption expenditures. This is consistent with Caballero's
(1994) assessment that "Researchers now seem to agree that Hall's (1978) implication of the PIH
does not hold in the data, regardless of the country and sample used." (p. 107, my italics).
Subsequent research has focused upon the modification Hall's (1978) random walk model by

removing one or more of the assumptions upon which it is based.*

2 In the context of testing for excess sensitivity Stock and West (1988) argue that there
1s no bias if all nonstationary regressors are cointegrated.

2! The main modifications considered in the literature (and here) are the role of durables,
a proportion of current income consumers and variable interest rates. An interesting avenue not
considered here is the role of transitory consumption, which is highlighted by, for example, Falk
and Lee (1998). They suggest that the finding of excess sensitivity may be due to the failure to
account for transitory consumption.
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6.3.2 Caballero's (1994) Model

Caballero (1994) argues that according to Hall's (1978) insight the growth rate of the stock of
durables should be unpredictable but notes that "The rejection of the basic theory for durable
goods is an order of magnitude larger than for non-durables." (Caballero 1994, p. 107). This
motivates an analysis of this Jarger rejection. Mankiw (1982) is cited as demonstrating that the
combination of Hall's (1978) random walk specification with the perpetual inventory expression
for the accumulation of the new durable stock yields a model where the change in the level of
consumption follows a first order moving average (MA) process. Using post-war quarterly US
data, Mankiw (1982) finds that the MA coefficient is not significantly different from zero. Since
this modified REPIH/RELCH model implies an MA process for durables, the hypothesis is
rejected. Caballero (1994) confirms this result for US quarterly data on furniture, automobile and
total durable expenditures. The moving average (MA) error 1s found to be insignificant for all
three categories of durables when the growth rate of durables is regressed upon an intercept and

moving average error.?

However, when he applies this test to his extended model, which assumes that the aggregate
stock of consumption adjusts slowly to innovations yielding an expression where durable
expenditures follow an MA(q) process, the REPIH/RELCH cannot be rejected. That is,
Caballero (1994) finds for all three data sets, using an MA(15), that the sum of these MA terms
is negative and that they are statistically significant.” It is argued that these results are consistent
with a slowness of adjustment REPIH/RELCH specification and that models which only
consider an MA(1) process may erroneously reject the REPIH/RELCH.

22 The model derived by Caballero (1994) is in levels and excludes an intercept.

* According to the Box and Jenkins method of ARIMA model identification the
number of statistically significant autocorrelation coefficients indicates the order of MA
process. Further, if more than the first four consecutive autocorrelation coefficients are
statistically significant this is typically considered indicative of anonstationary process. If,
therefore, 15 MA error terms implies that the first 15 autocorrelation coefficients are
statistically significant, this might suggest the process is nonstationary. Thus, one may wish to
view Caballero’s (1994) results with caution.
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6.3.3 Hall's (1988) Model

Hall (1988) argues that if real interest rates are not assumed constant then the random walk
implication of the REPIH/RELCH generalises to include this variable as a regressor. This
assumes the joint lognormality and homoscedasticity of consumption and real interest rates and
that expectations are formed rationally. The essential form of Hall's (1988) model may be
characterised by (6.2.12"), above. Hall (1988) argues that by estimating the parameters of the
representative agent's utility function rather than the coefficients of a consumption/saving
function one is more likely to avoid the problems associated with the Lucas (1976) critique. This
is because individuals always seek to maximise the same utility function whereas
consumption/saving functions may be unstable in the face of policy regime changes. Hall (1988)
further argues that accounting for problems of time aggregation will ensure that the estimate of

the elasticity of intertemporal substitution, o, is robust.?*

Hahm (1998) suggests that although Mankiw (1981), Hansen and Singleton (1983) and Mankiw
(1985) all find that o is positive, only Hansen and Singleton's (1983) study shows it is significant
at the 5% level. However, the underlying model is rejected in all the studies. Further, none of
these studies account for the problem of time aggregation bias because they instrument interest
rates with variables dated in period t-1, which will lead to biased estimates. Hall (1988) shows
that when appropriate instruments, dated in period t-2 or earlier, are used, the estimates of o
become negative. It is concluded that intertemporal substitution is not supported when o is

correctly estimated.

Hahm (1998) argues that this evidence against intertemporal substitution may be due to using
the incorrect measure of consumption and excluding instruments. Regarding the former, the
aggregation of housing services with other expenditures is highlighted as potentially causing
misleading results: one needs to be careful with the treatment of (services from) durables. With

reference to the latter, Hahm (1998) recommends extending the instrument set to include

21t is recognised that the elasticity of substitution, 6, may be interpreted as the reciprocal
of the coefficient of relative risk aversion, 1/B, although Hall (1988) argues for the former
interpretation.
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variables lagged two to four periods. It is suggested that Hall's (1988) results against
intertemporal substitution may be due to only using the second lags of variables as instruments.
Hahm (1998) finds evidence favouring the presence of both current income consumers and
intertemporal substitution for non-durable US consumption. When these models were estimated
using non-durables and services as the measure of consumption, no significant relationship
between consumption growth and the interest rate is revealed. This suggests the need to
accommodate consumer expenditure series including durable components, especially housing

services.

6.3.4 Campbell and Mankiw's (1991) Model

Following Hall's (1978) suggestion, CM remove the assumption of perfect capital markets by
considering two types of consumer: those wunconstrained consumers who follow the
REPIH/RELCH and current income consumers who consume all their income each period. They
focus on the log-linear form for non-durable expenditures (CM's equation (19)) which is

reproduced below:

AlnC, = p + nAlnY, + €. (6.3.1)

CM estimate (6.3.1), with and without interest rates added, though reject a role for intertemporal
substitution. They find that the estimated proportion of current income consumers is significant
and between zero and one for Canada, France, Sweden, the UK and the US. They further note
that countries with larger values feature less well developed consumer credit markets which is
consistent with these estimates representing the proportion of liquidity constrained consumers.
Jappelli and Pagano (1989) provide similar support for the liquidity constraint model for Greece,
Italy, Japan, Spain, Sweden, the UK and the US. CM find no evidence that the proportion of
current income consumers varies through time, except for the UK. Bacchetta and Gerlach (1997)
find evidence for significant time-varying parameters for a CM-type model for the UK and the

USA. However, no evidence of time variation is found for Canada, France or Japan.

Overall, there is strong evidence supporting the presence of a proportion of current income
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consumers and that this proportion, in general, varies across countries with the tightness of
liquidity constraints. Whether the proportion of current income consumers varies through time

for any particular country is an unresolved issue.
6.3.5 Jin's (1994) Model

Using time-series and pooled estimates for nineteen OECD countries, Jin (1994) finds evidence
supporting a significant proportion of current income consumers. This proportion is found to
systematically vary with proxies for liquidity constraints across countries. However, Jin's (1994)
model, which features a semi-logarithmic nonlinear functional form (see Chapter 2, p. 39), can
be criticised for a number of reasons. Firstly, it only implicitly accounts for durability through
the use of Newey and West (1987) standard errors which are consistent in the face of, at most,
a first-order MA process. Second, there are only twenty-five observations available for the time-
series estimates. Thirdly, the measure of income used for inference for all nineteen countries is
only an approximation to disposable income. Fourthly, the functional form of his model is
semi-logarithmic and may be subject to heteroscedasticity, although the Newey and West (1987)
standard errors are robust to a non constant error variance. Fifthly, the regressors in these
specifications are individually nonstationary because they are functions of the reciprocal of fhe
APC. Results reported in Chapter three and Sarantis and Stewart (1998a) suggest that the APC
in our twenty countries, which include eighteen of those considered by Jin (1994), is

nonstationary.?® Our model and method overcomes all these potential criticisms.

We also note that Jin (1994) estimates these models with GMM, rather than nonlinear IV,

arguing this will likely yield more efficient estimates. However, Hamilton (1994) p. 409

2 Jin's (1994) approximate measure of private disposable income, used for all nineteen
countries, is national disposable income minus government consumption expenditure. This fails
to account for the general government component of government income.

26 The nonstationary regressors may form a stationary linear combination ensuring the
right hand side is stationary. However, if the parameters are chosen to ensure the right hand side
of the equation is stationary, one would question whether the estimated coefficients maintain
their intended interpretation and, therefore, the validity of the inferences drawn. Preferably
individually stationary variables should be included in the structural part of the model.
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suggests that "The key advantage of GMM is that it requires specification only of certain
moment conditions rather than the full density. This can also be a drawback, in that GMM does
not always make efficient use of all the information in the sample." We use both GMM and IV

to estimate our linear specifications.

6.4 Empirical Issues and Econometric Results

We seek to obtain reliable insights into the role of current income consumers for twenty OECD
countries. We propose estimating a REPTH/RELCH model in stationary logarithmic form, with
income growth and a moving average error process to evaluate the importance of current income

consumers and durability in total consumer expenditure.

No previous study considers a model incorporating all of these factors. For example, Caballero's
(1994) model is derived in levels, does not account for current income consumers and is strictly
appropriate for completely durable expenditures while CM's specification does not account for
durability. Although Jin's (1994) model enables the proportion of income accruing to current
income consumers to be directly estimated, its functional form is semi-logarithmic, includes
nonstationary regressors and only implicitly allows for durability in an ad hoc manner by
employing Newey and West (1987) coefficient standard errors. Further, Jin (1994) uses an
approximate measure of private disposable income and the sample size employed for the time

series regressions is only twenty five observations.

Following Hall (1988), the interest rate is added to (6.2.34), giving (6.2.34"), to consider
intertemporal substitution. We view the investigation of current income consumers and
durability (and variable interest rates) in a reliable specification as first steps in analysing the

rejection of the REPTH/RELCH for a broad range of OECD countries.

6.4.1 Does the Presence of Durability Explain the Rejection of the REPIH/RELCH?

In this section we estimate equation (6.2.26) to help determine whether durability can explain

the rejection of the REPIH/RELCH. We allow zero to five moving average (MA) error terms
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in the model, which 1s in line with Caballero (1994) who specified an MA process to allow for
approximately four years of frictions. Specification of more than five MA terms implies,
following the Box and Jenkins (1970) methodology, that more than the first five autocorrelation
coefficients in the autocorrelation function (ACF) are significant, suggesting the model is
inconsistent with a stationary process. Setting an MA(5) model as a maximum specification also
helps prevent overfitting the sample. Given such moving average models are nested within the
ARIMA modelling framework we utilise the identification and diagnostic checking procedures

outlined by Box and Jenkins (1970) - without attempting to employ an autoregressive process.

The Box and Jenkins procedure for identifying an ARIMA model involves setting the
(maximum) order of moving average process equal to number of consecutive significant
autocorrelation coefficients in the ACF. We bear in mind that the small sample size may distort
accurate identification and that Caballero's (1994) insight of slow adjustment potentially causes
the first MA term to be insignificant with higher order terms significant. Therefore, we do not
apply this iden"ciﬁcation rule mechanically. Nevertheless, the series should exhibit significant
autocorrelation according to the individual autocorrelation coefficients and the Ljung-Box Q-
statistic (LB).?” We also examine the estimated models and consider whether the moving average
terms are individually and/or jointly significant according to t-ratios and an F-test [denoted
F(R?)], respectively. Schwartz's Bayesian Information Criterion (SBIC), which penalises
overparameterised models, is reported to help guard against overfitting and represents our main
model selection criteria. In addition, we conduct diagnostic checks for residual autocorrelation

and invertibility.

Table 6.1 reports the first five autocorrelation coefficients [denoted r(i), i=1,...,5] of the ACF

and the LB statistic for two and six lags [LB(2) and LLB(6)] for each country's growth rate of

7 In the present application the individual autocorrelation coefficients should exceed
(approximately) 0.345 in magnitude to be significant. The Ljung-Box statistic is distributed as
a x*(k-q), where k is the number of autocorrelation coefficients employed in the test and q is the
order of moving average process.
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TABLE 6.1: Box-Jenkins Identification of MA Model with ACF

Country~ | Aul Aut Bel Can Den Fin Fra Ger Gre Ice
r(l) 0.147 0.168 0.374 0.459 0.173 0.512 0.592 0.551 0.555 0.252
r(2) -0.296 0.170 0.181 0.258 -0.096 0.162 0.403 0.052 0.427 -0.235
r(3) -0.058 0.230 0.288 0.025 0.145 0.146 0.437 -0.099 0.531 -0.196
(4) 0.194 0.194 -0.048 -0.074 -0.205 -0.075 0.283 -0.025 0.339 -0.064
r(5) 0.162 -0.102 -0.028 -0.127 -0.333 -0.152 0.179 -0.019 0311 0.003
LB(2) 4.269 2.201 6.622 10.663 1.503 10.989 19.719 11.689 18.858 4.598
LB(6) 7.332 8.645 10.133 14.236 8.910 13.427 36.352 12.137 45.672 6.824
Bl(g=) 0 0 1 1 0 1 3 1 3 0
Country~ | Ire Ita Jap Net Nor Spa Swe Swz UK Usa
(1) 0.268 0.421 0.551 0.680 0.213 0.388 0.452 0.605 0.383 0.356
(2) -0.088 -0.012 0.459 0.430 -0.031 0.332 0.189 0.209 -0.086 -0.091
(3) -0.286 0.152 0.494 0.243 -0.173 0.137 0.071 0.098 -0.239 -0.158
r(4) -0.088 -0.019 0.377 0.181 -0.143 0.196 -0.153 -0.037 -0.323 -0.106
1(5) 0.016 0.162 0.226 0.241 -0.015 0.018 -0.234 -0.136 -0.109 -0.120
LB(2) 3.041 6.742 19.806 24.873 1.766 10.060 9.175 15.656 5.876 5.144
LB(6) 7.037 9.718 46.654 32.811 4.094 12.499 14.980 17.067 13.323 7.584
Bl(g=) 0 1 4 2 0 1 1 1 1 1

Table 6.1 notes. The autocorrelation function (ACF) for the actual data is given in the rows r(1),..., £(5) below the
heading ACF, along with the Ljung-Box statistics for second [LB(2)] and sixth [LB(6)] order autocorrelation. The
5% critical value for the autocorrelation coefficients, r(i), is £0.345 and for LB(2) and LB(6) are 5.99 and 12.59,
respectively. BJ(q=) denotes the order of moving average (MA) process which would be identified using the Box-
Jenkins procedure. The reported ACF for Germany is for the residual series from regressing consumption growth on
an intercept and a dummy variable taking a unit value in 1991 and zero otherwise. Bold emphasis indicates a
significant test statistic.

consumption.”® BJ(q=) denotes the order of MA process identified according to the Box-Jenkins
procedure. For six of the twenty countries (Australia, Austria, Denmark, Iceland, Ireland and
Norway) none of these autocorrelation coefficients are statistically significant suggesting no
moving average terms. An MA(1) is indicated for ten of the countries (Belgium, Canada, France,

Germany, Italy, Spain, Sweden, Switzerland, the UK and the USA). For the Netherlands an

2 The ACF for Germany is for the residuals of consumption growth after being regressed
upon a constant and a dummy variable taking the value of unity in 1991 and zero otherwise.
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MA(2) is suggested, while Finland and Greece appear to be MA(3) processes and Japan an
MA(4). For none of the countries is an MA(S5) indicated according to the Box and Jenkins

procedure.

The alternative objective method of 1dentification involves selecting the preferred MA model as
that which minimises the SBIC. We also require it to satisfy the necessary condition for
invertibility and to be free from residual autocorrelation. When no model satisfies both
diagnostic checks for any particular country we favour the model with the lowest SBIC which
is invertible. This is because our primary concern is with the coefficients on the moving average

terms, which we seek to ensure take on plausible values.

We report the estimated models using this objective method in Table 6.2.% This table reports the
coefficients of the MA terms [denoted MA(1), i=1,...,5] with associated t-ratios in brackets
below. Also reported are the sum of the MA terms [EMA], the adjusted R? [Adj R?], joint
significance of the regression [F(R?)], the SBIC, residual autocorrelation coefficients and LB test
for residual autocorrelation. No moving average terms are present in the favoured models for
Austria, Ireland and Norway. An MA(1) is selected for thirteen of the twenty countries
(Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Japan, the Netherlands, Spain,
Sweden, Switzerland and the USA). Neither an MA(2) nor MA(3) model is preferred for any
country. An MA(4) is chosen for Australia and the UK and an MA(5) for Canada and Italy. It
is interesting to note that for fifteen of the seventeen countries where a significant MA process
exists, the sum of these terms is positive. Further, all models (not reported) identified using the
Box-Jenkins method yielded positive sum moving average parameters. This appears to confirm
our prior belief that shocks to non-durable and durable expenditures are positively correlated
(p>0). However, there is evident autocorrelation at the five percent (but not one percent) level
for Finland, Greece and Spain, suggesting these countries' results should be treated with

caution.®® Serial correlation is significant at both the one and five percent levels for Japan

» The nonlinear iterative estimation procedure available in Eviews 2.0 is employed for
the estimation of all MA models.

3% The second residual autocorrelation coefficient is also significant for the Netherlands.
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TABLE 6.2: Estimated (MA) Modified REPIH/RELCH Models, Equation (6.2.26)

Country-

Aul

Aut

Bel

Can

Den

Fin

Fra Ger’ Gre Ice
MA(1) 0.068 0.603 0356 0.177 0.777 0.550 0.859 0.678 0.412
(0.553) (4.437) (2.158) (0.951) (7.169) (3.768) (10.878) (5.382) (2.598)
MA(2) -0.502 0.042
(-5.194) 0.278)
MA(3) -0.090 0.707
(-0.707) (8.678)
MA(4) 0.746 -0.401
(6.756) (-2.286)
MA(S5) -0.276
(-1.537)
EMA 0.223 0.000 0.603 0356 0.249 0.777 0.550 0.859 0.678 0.412
AdjR* 0.323 0.000 0.150 0.134 0.351 0339 0.276 0.668 0.268 0.093
FRY 5.062 0.000 6.983 6.266 4.674 18.400 13.940 35.184 13.470 4.484
SBIC -8.604 -7.949 -7.943 -7.326 -7.092 -7.062 -8.503 -8.247 -7.478 -5.495
Residuals}
(1) 0.031 0.168 -0.143 0.090 0.807 -0.048 0.108 0.078 -0.041 -0.049
1{2) 0.145 0.170 0.090 0.252 0.835 0.102 0.283 0.099 0.279 -0.156
LBu{6-q) 3.371Q2) 8.645(6) 5.833(5) 5.930(5) 2.559(1) 2.115(5) 11.492(5) 5.396(5) 11.391(%) 2.367(5)
Country- Ire Ita Jap Net Nor Spa Swe Swz UK Usa
MA(D) 0.513 0.466 0.646 0.511 0.456 0.678 0.346 0439
(7.328) (3.103) (4.762) (4.272) (2.956) (5.309) (2.101) (2.785)
MA(2) -0.025 -0.442
-0.314) (-2.893)
MA(Q3) 0218 -0.353
(3.191) (-2.352)
MA(4) -0.321 -0.513
(-4.683) (-3.109)
MA(S) -0.841
(-12.33)
IMA 0.000 -0.455 0.466 0.646 0.000 0.511 0.456 0.678 -0.962 0.439
Adj R* 0.000 0.558 0.214 0.445 0.000 0.149 0.166 0.383 0.381 0.141
FR*» 0.000 9.585 10.284 20.644 0.000 6.953 7.786 22.075 6.237 6.564
SBIC -6.874 -7.882 -7.154 -7.945 -7.151 -6.788 -13.078 -8.401 -7.678 -8.162
Residuals}
(1) 0.268 0,222 0.076 0.150 0.213 -0.178 0.029 0.162 0.096 0.005
1(2) -0.088 -0.020 0.354 0.368 -0.031 0.471 0.152 0.168 0.030 -0.045
LBw(6-9) 7.037(6) 3.541(1) 18.94(5) 9.021(5) 4.094(6) 13.91(5) 3.572(5) 4.491(5) 1.889(2) 1.388(5)
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Table 6.2 notes. The German model includes a dummy variable taking a unit value in 1991 and zero otherwise to
account for the impact of reunification. This may be thought of as an ARIMAX model. The coefficients of estimated
moving average terms are given in the rows denoted MA (i) with estimated t-ratios specified in brackets below. ZMA
denotes the sum of estimated moving average coefficients, Adj R? is the adjusted coefficient of determination, F(R?)
is the F-statistic for the significance of the regression [5% critical values for g=1,..., 5 are 4.14,3.30,2.91, 2.69 and
2.54, respectively] and SBIC is Schwartz's Bayesian Information Criterion. The first [r,(1)] and second [ry,(2)]
autocorrelation coefficients along with the Ljung-Box [LBy(6-q)] statistic for the residuals of the model are also
given. The 5% critical values for the autocorrelation coefficients is £0.345. Critical values for the Ljung-Box statistics
vary with q. At the 5% (1%) level the critical values are 11.07 (15.09), 9.49 (13.28), 7.81 (11.34), 5.99 (9.21) and
3.84 (6.63), for g=1,...,5, respectively. Bold emphasis indicates a significant autocorrelation coefficient and Ljung-Box
statistic and an insignificant parameter and regression (depending upon context). All models include an intercept.
Estimates of intercepts are not reported to save space.

indicating that this model is misspecified.

In summary, only four countries feature a moving average process of order greater than one,
regardless of the model selection criteria used. Thus, durability does not, in general, seem to
induce more than an MA(1) error process in annual total expenditure data. However, the
REPIH/RELCH applied to consumption including a significant component of durables is
rejected when no moving average process is present. This hypothesis is rejected for six countries
according to the Box-Jenkins procedure and for three countries using the objective method.
Evidence of autocorrelation for an additional four countries suggests that the REPIH/RELCH
is rejected for up fo ten countries (Australia, Austria, Denmark, Finland, Greece, Iceland,

Ireland, Japan, Norway and Spain).

6.4.2 Generalised Method of Moments (GMM) Estimation Results

In this sub-section we estimate the REPIH/RELCH models which allow for durability and
variable interest rates, (6.2.26'), durability and current income consumers, (6.2.34), and
durability, variable interest rates and current income consumers, (6.2.34'), using the GMM

estimator.

The GMM estimator seeks to ensure consistent parameter estimation by estimating coefficients
that make the correlations between each of the instruments and the regression's error zero (with

exact identification) or as near to zero as possible (with overidentification). Our regressions are
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all overidentified because there are more instruments (zero-correlation conditions) than
parameters to be estimated. We choose the weighting matrix, required with overidentification,
following Newey and West (1987), which provides heteroscedasticity and autocorrelation
consistent (HAC) estimates. That is, both parameter and standard error estimates are robust to
the presence of heteroscedasticity and autocorrelation. Thus, we implicitly account for the
durable component of total consumption expenditures because we have characterised this as an
MA error process. Strictly, the HAC standard errors we use are only consistent in the face of an
MA(1) process. However, since the results of model (6.2.26) presented in Table 6.2 suggest that,
in general, no more than an MA(1) process is indicated, our inference using GMM should be
valid.*! Further, as Pindyck and Rubinfeld (1997) point out, the GMM estimator "does not
require the assumption of normality" (Pindyck and Rubinfeld 1997, p. 293).

To implement this method we need to decide which instruments to use. The primary criteria for
the validity of instruments are that they should be uncorrelated with the (structural) equation's
disturbance term and be highly correlated with the variable to be instrumented. In
REPIH/RELCH models instruments cannot be dated earlier than t-2 to satisfy the first condition
- see Hall (1988) and Campbell and Mankiw (1991).>* However, it can become difficult to obtain

31 To estimate the linear model, y = XB + u, using GMM one aims to ensure the
orthogonality (zero-correlation) conditions, W'(y-X)=0, hold, where W is a matrix of valid
instruments. With overidentification W'(y-XpB)#0, so we seek to minimise the squared deviations
of these orthogonality conditions, subject to a weighting matrix, A, where, A, is the inverse of
the variance/covariance matrix of W'(y-Xp). That is, we solve: 3{(y-XB) WAW'(y-Xp)}/op =
0; which yields the GMM estimator: § = (X'WAW'X)X'WAW'y. It should be noted that the
value of the weighting matrix, A, depends upon the parameters, B, which in turn depend upon,
A. Thus, the estimation procedure iterates from the initially specified A. As suggested in the text,
we use the Newey and West (1987) weighting matrix (fixed bandwidth [=3]) with Bartlett
kernel. For further details at various levels of technicality see, Hamilton (1994), Newey and
West (1987), Pindyck and Rubinfeld (1997) and the Eviews 2.0 User's guide.

32 Instruments should be dated in period t-2 or earlier, for the following reasons. Firstly,
consumption and income are specified in particular time periods in the model but the data used
is time averaged which can produce spurious first, but not higher, order autocorrelation (and
cross correlations). Secondly, if there is white noise measurement error in the levels of
consumption and income or if taste shocks create white noise transitory consumption, this will
cause a first order moving average error process. Thirdly, goods measured as nondurables can
incorporate some degree of durability, especially semidurables like clothing, which will yield
a moving average error. This result will be exacerbated when durables are included as well.
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instruments which satisfy the second condition if variables dated in period t-1 cannot be used,
particularly for income growth. We focus upon the choice of instruments which yield a

significant instrumented regression, especially for income growth.

We need to decide the variables to be used as instruments and their lag length. Although Hahm
(1998) warns against the perils of using too few lags, this is with reference to quarterly data. We

found that variables dated in period t-2 were generally sufficient for the annual data employed

here.®

The variables chosen as instruments, for both income growth and interest rates, are guided by
previous studies and data availability. Following CM we start with lags of consumption and
income growth as well the consumption-income ratio. CM and subsequent researchers have
found the consumption-income ratio to be a particularly important instrument for income
growth, perhaps reflecting the relevance of long run information. However, its significance may
appear surprising because we have found it to be nonstationary. We therefore consider the
separate inclusion of the logs of consumption and income, allowing for the possibility that they
form a stationary linear combination, being a more appropriate explanation of the stationary
income growth variable. We also consider the level and changes of inflation (AlnP)),

unemployment, (U,), and the real interest rate.

After testing various combinations of instruments we find that, in general, the separate inclusion
of the logs of consumption and income substantially enhance the fit of, especially, the
instrumented income growth equation. We are able to obtain significant instrumented equations,

at the five percent level, for all twenty countries, for both income growth and interest rates.

Fourthly, publication delays of data on aggregate consumption and income statistics may mean
consumers know their own consumption and income last period but not their aggregate
counterparts, making these aggregates invalid instruments.

33 Lags dated in periods t-3 and t-4 are superfluous when incorporated with those dated
in period t-2. However, lags in period t-3 and t-4 are often significant if those in period t-2 are
omitted.
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In addition, we need to check for instrument validity. Within the context of GMM this is
generally referred to as a test of the overidentification restrictions arising because the number
of zero-correlation conditions (instruments) exceed the number of parameters to be estimated,
and so cannot all be exactly zero. Following previous researchers we use Hansen's (1982) J-
statistic to test the validity of the overidentifying restrictions - that the zero-correlation
conditions are not jointly significantly different from zero.** We are able to select instruments
which do not violate these overidentifying restrictions in addition to securing significant

instrumented equations for all countries.

The following instrument set, AInC,,, AlnY,,, InC,,, InY,,, is used for Austria, Canada, Greece,
Italy, Japan, the Netherlands, Spain, Sweden, Switzerland and the UK ** For the other countries
the instrument sets (specified in brackets) are: Australia (AlnY,,, InC,,, InY,,); Belgium (AlnY,.
» InCy;,, InY,,); Denmark (AInC,,, AInY,,, InC,,, InY,,, AAInP,,, U,); Finland (AlnC,,, AlnY,,,
InC,.,, InY,,, AU,,); France (AlnC,,, AlnY,,, InC,,, InY,,, AAInP,,, U,,); Germany (AInC,,,
AlnY,,, InC,,, InY,,, AAInP,,); Iceland (AInC,,, AlnY,,, InC,,, InY,,, AlnP,,, U,,); Ireland
(AInC,,, AlnP,,, Uy, U,,); Norway (AInC,,, AlnY,,, InC,,, InY,,, AU,,); the USA (AInC,,,
AlnY,,, InY,,, Ar,;). When the real interest rate enters the structural model, either on its own or
with income, we add r, to the above instrument set for both the income growth and interest rate

equations. An intercept is included in all instrumented equations.

Table 6.3 presents the GMM results for each country of the three analogues of the
REPIH/RELCH models, allowing for intertemporal substitution (headed (6.2.26')), a proportion

3 The J-statistic is given as {T.(y-XPp)WAW'(y-XB)}, where T is the number of
observations used in the estimation period and the function (y-XB)'WAW'(y-Xp) is evaluated
at its minimum value - which corresponds to the estimate of B. It follows a y? distribution with
degrees of freedom equal to the number of instruments less the number of parameters to be
estimated. The overidentifying restrictions cannot be rejected if the J-statistic is below its
associated critical value. That is, the smaller is this statistic, the closer are the orthogonality
conditions, W'(y-Xp), to zero, the less correlated are the instruments with the regression's error
term. See Hamilton (1994) pp. 414-415 for more details.

3% Hamilton (1994, p. 426) cites Monte Carlo evidence which recommends parsimony
in the selection of instruments. Hence, we have a preference for instrument sets incorporating
the fewest variables.
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TABLE 6.3: GMM Estimates of Modified REPIH/RELCH Models
Equations, (6.2.26'), (6.2.34) and (6.2.34")

Country AUSTRALIA AUSTRIA BELGIUM CANADA
Model (6.226") | (6.2.34) | (62.34" (6.2.26" | (6.234) —[ (62347 (6226" I (6.234) I (62.34") (6226" l 62349 lﬁ.z.uq
Instrumented Equation
AdjR? 0.533 0.132 0.118 0.357 0.209 0.200 0.469 0.189 0.172 0.473 0.209 0.238
PIFRY {0.000] [0.061} [0.101] [0.003] [0.025] [0.043] {0.000] [0.023] [0.045] [0.000] [0.025] [0.023]
REPIH/RELCH Model
Intercept 0.016 0.009 0.009 0.034 0.005 0.001 0.031 0.010 0.021 0.037 -0.000 -0.004
(9.602) (2.566) (2.915) (13.87) (1.566) (0.164) (7.538) (1.845) (2.599) (7.908) (-0.103) (-0.402)
AlnY 0.632 0.611 0.665 0.741 0.574 0313 0.855 0916
(2.838) (2.886) (6.792) (4.843) (4.020) (1.433) (8.853) (4.647)
r 0.026 -0.018 -0.364 0.083 -0.284 -0.262 -0.703 0.087
0.692) (-0.620) (-2.429) (0.473) (-1.759) (-2.139) (-2977) (0.430)
AdjR? -0.120 0.392 0.390 0.070 0.439 0.391 -0.116 0.576 0.365 -0.077 0.645 0.625
SBIC -8.309 -8.290 -8.846 -7.950 -8.455 -8.303 -7.671 -8.638 -8.164 -7.107 -8.217 -8.092
J(DOF) 5.253) 2.59(2) 2.56(2) 5.74(4) 4.69(3) 4.13(3) 1.96(3) 3.47(2) 1.79(2) 2.45(4) 3.15(3) 3.50(3)
Residuals
(1) 0.171 -0.274 -0.257 -0.008 -0.180 -0.151 0.183 -0.192 0.035 0.142 0.099 0.056
1(2) -0.267 -0.188 0.182 0.060 -0.175 -0.184 -0.011 0.107 -0.065 0.059 -0.023 -0.077
LB(6) 7.569 8.018 7.324 7.266 4.731 4713 7.996 10.335 9.207 6.315 71.677 8.509
Country DENMARK FINLAND FRANCE GERMANY
Model (62.26" I (62.34) l (6234 (62.26") l (6.234) (62.34" (6.2.26" I (6.239) l (6.2.34") (6226 l (6234) l (6234"
Instrumented Equation
Adi R* 0.677 0.275 0.253 0.254 0321 0.298 0.682 0.574 0.561 0.245 0.304 0.280
PrF(RY [0.000] [0.017] {0.032] [0.024] [0.005] [0.012] [0.000] [0.000] {0.000] [0.027) [0.007] [0.016)
REPIH/RELCH Model
Intercept 0.037 0.015 0.017 0.016 0.014 0.005 0.045 0.010 0.003 0.041 0.004 0.012
(7.347) (6.869) (6.357) (2.345) (4.015) (1.518) (25.554) (4.462) (0.848) (9.097) (2.781) (2.435)
AlnY 0.601 0.654 0.642 0.676 0.632 0.841 0.944 0.823
(10.863) (11.639) (7.758) (8.208) (7.462) (8.318) (18.229) (8.214)
I -0.109 -0.265 0.336 0218 -0.539 -0.095 -0.506 -0.266
(-0.865) (-2.244) (2.233) (2.748) (-7.805) (-2.021) (-2.678) (-1.809)
AdjR* -0.280 0.179 0.185 -0.073 0.594 0.556 -0.588 0.646 0.486 0.059 0.747 0.815
SBIC -6.690 -7.134 -7.070 -6.579 -7.551 -7.390 -7.718 -9.218 -8.777 <1277 -8.588 -8.832
HDOF) 6.27(6) 5.36(5) 4,83(5) 6.20(5) 2.84(4) 2.66(4) 4.73(6) 3.99(5) 5.01(5) 5.60(5) 1.79(4) 1.93(4)
Residuals
(1) 0.162 0385 0368 0.601 0.139 0.206 0.471 0.030 0.038 0.204 -0.145 -0.199
(2) -0.131 0.024 -0.109 0279 -0.048 0.016 0.268 -0.025 0.060 0.035 0.171 0.010
LB(6) 9.548 18.908 24.269 18.812 3.632 2.486 21.153 5.101 5.444 3.704 9.099 9.755
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TABLE 6.3 continued

Country GREECE ICELAND IRELAND ITALY
Model (6.2.26" | (6.2.34) l (6234") (62.26" l (6.2.34)J (6.2.34") (6.2.26" I (62.34) l (6234") (62267 L(G.Z.N) L(G.ZJ-")
Instrumented Equation
AdjR? 0.458 0.254 0.289 0.777 0.315 0.295 0.450 0.226 0.283 0.816 0.394 0.394
PrF(RY [0.000] [0.011}) [0.009] [0.000] [0.009] [0.017] [0.000] [0.019] [o.011) [0.000} [0.001} {0.001]
REPIH/RELCH Model
Intercept 0.033 0.006 0.008 0.035 0.009 0.008 0.031 0.019 0014 0.037 0.010 0.024
(7.708) (2.544) (2.900) (2.041) (2.635) (1.195) (8.871) (6.420) (3.013) (11.027) (3.120) (4.503)
AlnY 0.680 0.565 0.702 0.680 0.367 0.455 0.781 0.617
(8.527) (7.042) (9.633) (11.364) (2.858) (3.431) (10.978) (6.867)
T 0.24% -0.018 -0.178 0.009 -0.0004 0.118 0.076 -0.205
(4.240) (-0319) (-2.294) (0315) (-0.004) (1.546) (0.876) (-2.254)
AdjR? 0.045 0.664 0.702 -0.198 0.759 0.747 -0.075 0.347 0.384 -0.100 0.501 0.506
SBIC -7.212 -8.257 -8.304 -5.217 -6.819 -6.703 -6.731 -7.229 <7217 -7.247 -8.037 -7.978
J(DOF) 4.83(4) 2.91(3) 3.57(3) 6.65(6) 3.43(5) 3.54(5) 4.83(3) 3.15(2) 1.89(2) 6.23(4) 4.94(3) 4.97(3)
Residuals
(1) 0.540 -0.223 -0.046 0.230 -0.238 -0.229 0.268 0.089 -0.017 0.443 -0.004 0.103
(2) 0367 0.012 0.188 -0.219 -0.013 -0.01% -0.088 -0.059 -0.016 0.015 -0.491 -0.308
LB(6) 35.027 10.965 9.011 6.549 6,328 6.269 7.040 5.606 3924 10.854 13396 10.731
Country JAPAN NETHERLANDS NORWAY SPAIN
Model (6.2.26") ] (6.234) I (6.2.34" (62.26" I (6.234) (6.2.34") (6.2.26" I (6.2.34) l (6.2.34") (6.2.26") l (6234) L(GJJA')
Instrumented Equation
AdjR? 0.386 0.629 0.659 0354 0.346 0.327 0.550 0.265 0.244 0.373 0.601 0.590
PIF(R)? [0.001} [0.000] [0.000] [0.003] [0.002) [0.005} [0.000] [0.014] [0.028} [0.002] [0.000] [0.000]
REPIH/RELCH Model
Intercept 0.031 0.002 0.003 0.030 0.001 -0.007 0.024 0.010 -0.008 0.041 0.005 0.005
(7.219) (0.591) (0.607) (8.070) (0.299) (-0.712) (6.965) (1.410) (-1.041) (5.817) (2.125) (2.239)
AlnY 0918 0.775 0.993 1.185 0.632 0.903 0.849 0.854
(13.269) (12.484) (7.923) (5.115) (2.824) (3.182) (18.966) (17.674)
r -0.040 0.182 -0.432 0.101 -0.141 -0.289 -0.235 -0.020
(-0.210) (1.868) (-2.653) (0.491) (1315 (-3.051) (-1241) (-0.421)
AdjR? -0.298 0.761 0.783 -0.046 0.520 0.284 -0.020 0.200 -0.124 -0.225 0.664 0.653
SBIC -6.652 -8.341 -8.369 -7.444 -8.222 <7752 -7.059 -7.303 -6.892 -6.424 1717 -7.615
J(DOF) 4.24(4) 1.79(3) 4.17(3) 3.64(4) 3.89(3) 3.22(3) 3.01(5) 3.08(4) 2.98(4) 4.55(4) 2.00(3) 1.86(3)
Residuzls
(1) 0.539 0.100 0.109 0.478 -0.172 -0.208 0.117 0.043 0.041 0.405 -0.113 -0.119
(2) 0.453 0.097 0.056 0.169 -0.084 -0.071 -0.113 -0.086 -0.072 0352 -0.025 -0.023
LB(6) 44.197 1.644 1.113 10.269 5.684 4133 6.263 2204 2.601 13.774 2.189 2291
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TABLE 6.3 Continued

Country SWEDEN SWITZERLAND UK USA

Model (6226 |(6.234) l(sz.w) (6226) J 6234 |(5334') (6226 '(6.2.34)7(6.2.34‘) (62269 |(6.234) I(sz.w)

Instrumented Equation

AdR? 0.477 0.448 0.432 0.467 0316 0.421 0.443 0243 0222 0.102 0212 0267
PIFRY {0.000] [0.000] [0.001] [0.000] [0.004] [0.001] [0.000] [0.014] {0.029) [0.150) [0.024] {0.014]
REPIH/RELCH Model

Intercept | 0.022 0.004 0.003 0.017 0.000 0.002 0.018 0.016 0.011 0.025 0.005 0.012

(6.100) (1.611) (1307) (6.834) (0.078) (0.369) (4.261) (4.156) (2.155) 6.776) (1200) (-1.561)

AlnY 0.798 0.824 0.853 0.822 0.331 0.403 0.806 1.139
(6.133) (6.274) (8.379) (8.079) (2.213) (1.597) (5.291) (5.052)

T 0.082 -0.064 0.481 0.230 0.418 0.288 0.067 0438
(1.014) (-0.929) (2.283) (3.027) (4.575) (2.277) (0.034) (2.066)

AdjR? -0.232 0.235 0.225 -0.406 0.582 0.493 -0.053 0.413 0.432 -0.182 0.643 0.061
SBIC -7.300 -7.778 -7.693 -7.578 -8.792 -8.527 -7.357 -7.941 -7.902 -7.843 -9.040 -8.003

J(DOF) 4,62(4) 4.80(3) 4.0203) 4.59(4) 5.99(3) 2.383) 2.45(4) 5.74(3) 3.33(3) 4.73(4) 2.31(3) 1.86(3)

Residuals

(1) 0.499 0.231 0216 0.701 0.233 0.429 0.493 0.409 0.491 0367 0.007 0.111
(2) 0.268 0.116 0.099 0.418 -0.027 0.213 0.071 -0.014 0.083 -0.086 -0.184 -0.074
LB(6) 14308 6.611 6.731 27.535 8790 19.964 11.814 14.759 13.141 7.885 6.264 4.599

Table 6.3 Notes. The top row of the table specifies the country to which the results relate. For each country there are
three different column headings (6.2.26"), (6.2.34) and (6.2.34"), indicating the model to which the results relate. In
the section headed "Instrumented Equation” the coefticient of determination adjusted for degrees of freedom, "Adj
R™, and the probability value of the F-test for the significance of the regression, "PrF(R?)", are reported for all three
equations. A probability value below 0.050 indicates that the instrumented equation is significant at the 5% level. The
instrument set used for each country is detailed in the text. In the section headed "REPIH/RELCH Model" the
estimated coefficients for the constant, "Intercept”, income growth, "AlnY", and the real interest rate variable, "r", are
reported with associated t-ratios given in brackets immediately below. Bold emphasis indicates an insignificant
coefficient. The adjusted R?, "Adj R*", Schwartz's Bayesian Information Criterion, "SBIC" and the J-statistic to test
the overidentification restrictions, "J(DOF)", with degrees of freedom in brackets (DOF), are also reported for each
model. The ¥*(DOF) critical values for J are: 5.99(2), 7.81(3), 9.49(4), 11.07(5) and 12.59(6). The first and second
autocorrelation coefficients, "r(1)" and "r(2)", for the residuals of each model along with the Ljung-Box statistic for
the joint significance of the first six residual autocorrelation coefficients, "LB(6)", is also given in the section headed
"Residuals”. The 5% critical values for the residual autocorrelation coefficients are £0.345 and for the Ljung-Box test
is 12.59. Bold emphasis indicates significant autocorrelation. The growth of consumption is the dependent variable
for all models and the estimation period is 1960-1994.

of current income consumers (headed (6.2.34)), or both (headed (6.2.34")). The first section
(headed "Instrumented Equation") gives the adjusted R? and the probability of the F-test for the
significance of the regression for the instrumented equations. In all cases the instrumented
equations are significant at the five percent level (with all the F-test probabilities below 0.050),
except the income growth equations for Australia (which are significant at the ten percent level,

so we tentatively suggest these provide valid inference) and the interest rate equation for the

230




USA (which is significant at the fifteen percent level). The first criterion for valid instruments
is satisfied in virtually all cases: the instruments are significantly correlated with the variable
being instrumented. The next section (headed "REPIH/RELCH Model") gives the estimated
parameters, adjusted R?, SBIC and the J-statistic (with associated degrees of freedom, DOF, in
brackets) J(DOF) for each of the three REPIH/RELCH models estimated for each country. The
overidentifying restrictions cannot be rejected at the five percent level for any of the models with
all the J-statistics below their critical values. Thus, the second criteria for instrument validity
(validity of overidentifying restrictions) is met for all the estimated specifications. This suggests

that inferences drawn are legitimate, except those regarding interest rates for the USA.

For only four of the twenty countries is the coefficient on interest rates positive and significant
(Austria, Greece, Switzerland and the UK)) in model (6.2.26'). The fit of all the equations is very
low, with all but the Greek model featuring a negative adjusted R% Indeed, a better specified
model can be found for all countries. These results reject intertemporal substitution, which is
consistent with the majority of researchers’ findings including Hall (1988), Campbell and
Mankiw (1991), Jin (1994) and Bacchetta and Gerlach (1997). However, our measure of
consumption is total expenditure and not purely non-durables and this may cause our resuits to

be unfavourable to intertemporal substitution, as Hahm (1998) warns.*

Estimated versions of CM's formulation without interest rates, (6.2.34), shows that current
income is significant with a coefficient between zero and one for all twenty countries, including
Australia. Thus, this model is consistent with there being a significant proportion of current
income consumers in all countries. This proportion varies considerably across countries with a
low of 33.1% in the UK and a high of 99.3% in the Netherlands relative to an average of

71.2% %" This current income model represents a superior description of the data compared to

% To ascertain whether durables are more sensitive to interest rates than nondurables one
would wish to use consumption disaggregated into these two expenditure categories. We do not
pursue this because separate data on durables and nondurables is not currently available for the
many of OECD countries over the long time span we consider here.

37 The majority of OECD agents' consumption expenditures between 1960 and 1994
appear to be determined by current income.
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the simple intertemporal substitution model of Hall (1988) with far greater fit (according to both
the adjusted R* and SBIC) for every country. The adjusted R? for the current income
specification ranges from Denmark's 17.9% to 76.1% for Japan with an average explanatory
power of 52.6%. Only three countries (Denmark, Italy and the UK) exhibit significant
autocorrelation (though the GMM estimates are robust to autocorrelation). Therefore, this model

appears to provide a satisfactory description of the data for all twenty countries.

Adding interest rates to the current income CM model does not improve the description of the
data for any country. The interest rate is invariably incorrectly signed and statistically
insignificant while fit generally deteriorates and three countries' equations suffer from
autocorrelation. However, there are five countries where we reserve judgement. For Finland,
Switzerland and the USA both income growth and interest rates enter with positive significance,
but these models exhibit worse fit relative to the specification solely containing income growth.
The addition of interest rates improves the fit of the Japanese model and enters with the expected

positive sign, if it is (just) insignificant. Finally, interest rates enter with positive significance

in the UK equation and the adjusted R® increases. However, the income term becomes

insignificant and the SBIC deteriorates. With these reservations in mind, it seems that, in

general, there is little support for adding interest rates to the CM model. Departures from the
REPIH/RELCH appear to be better characterised by a proportion of current income consumers

than variable interest rates.

6.4.3 Instrumental Variables (IV) Estimation Results

In this sub-section we estimate the three modified REPIH/RELCH models considered above,
(6.2.26"), (6.2.34) and (6.2.34"), with the IV method that explicitly incorporates an MA process.
This allows us to jointly discern the extent of the role of durability, variable interest rates and
current income consumers in the rejection of the REPIH/RELCH. The presence of durability will
be indicated by the MA terms being (jointly) significant. The expected sign of the MA terms’
sum is ambiguous, though we suspect it will likely be positive. When considering MA errors we
use instruments lagged by two periods plus the order of the MA process to ensure the

instruments are orthogonal of the error process. (We use the iterative IV/MA procedure in
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Eviews 2.0 to estimate regressions with MA terms). Since we explicitly model autocorrelation
with MA errors and do not expect heteroscedasticity with such time-series regressions using

logarithmic variables, we do not adjust coefficient standard errors.

CM argue that the implied cross equation (overidentifying) restrictions cannot be tested using
Sargan's (1964) statistic when the error term is autocorrelated and/or heteroscedastic. Many
recent researchers who estimate CM-style models adopt the alternative Wald test that they
suggested. Although we explicitly use an MA process to remove autocorrelation, we use CM's
alternative test following previous researchers. This procedure involves the addition of all the
instruments used, less at least one, to the IV equation and employing a Wald test to determine
if the instruments are jointly significant.*® This follows a chi-square distribution with the degrees

of freedom equal to the number of instruments tested.

Due to the use of moving average error terms, different estimation method and different test for
instrument validity, the instruments employed for any particular country may be different from
those used with GMM. For example, the addition of moving average error terms causes further
lagging of the instruments to help ensure that they are uncorrelated with the error term (see
Flood and Garber 1980).* The instruments we choose satisfy both the overidentifying
restrictions and secure significant instrumented equations, except for the UK where the
overidentifying restrictions are rejected at the five percent, but not one percent, level. The
instruments used are AlnC,,, AlnY,,, InC,, and InY, for Austria, Canada, Greece, Japan, the

Netherlands, Spain, Sweden and the UK. The instrument sets for the following countries are

3% One cannot add all of the instruments to the IV equation as the resultant perfect
multicollinearity will prevent the model from being estimated and, therefore, the test from being
conducted. Thus, at least one instrument must be excluded. Indeed, the problem of identification
may dictate the further reduction of the number of instruments that can be added to the IV
regression. The test is conducted to ensure the order condition is satisfied. In our application, we
conduct two tests with different combinations of instruments to ensure all variables are tested
for instrument validity.

¥ 1t is interesting to note that significant instrumented equations, made up of instruments
dated no earlier than period t-3 or t-4, which also satisfy the overidentification restrictions could
be obtained for all countries. However, in some cases, careful model reduction was required to
achieve this.
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given in brackets: Australia (AInC4, InY,,); Belgium (AlnY,,, InC,,, InY,,); Denmark (InY,,,
AAInP,,, U,,); Finland (AInC,,, AlnY,,, InC,,, InY,,, AU,,); France (AInC,,, AlnY,, InC,,,
InY,,, Uy, AAINP,,); Germany (AInC,,, AlnY,,, InC,,, InY,,, AAInP,,); Iceland (AInC,,, AlnY,
2, InCyy, InY,, AlnP,,, U,,); Ireland (AlnC,, AlnP,,, U,;, U,,); Italy (AInC,,, AlnY,,, InC,.,
InY,,); Norway (AlnY,,, InC,,, InY,,, AU,,); Switzerland (AInC,;, AlnY,;, InC,;, InY,5); USA
(AInC,, AlnY,,, InY,,, Ar,,). An intercept is included in all instrument sets.

Models incorporating interest rates, with and without income growth were tried. When included
on their own the models typically suffered from autocorrelation and their coefiicient was
generally incorrectly signed and/or statistically insignificant. When included with income they
never entered with both positive coefficient and statistical significance. This confirms the results,
obtained using GMM, against intertemporal substitution. Interest rates do not feature in any of

the countries' preferred models.

Table 6.4 presents the estimation results of the favoured IV specification adopted for each
country. We only report results for (6.2.34) because models incorporating interest rates are not
favoured. In all cases, the instrumented income growth equations are statistically significant and
the validity of the overidentifying restrictions cannot be rejected according to two Wald tests
[their probabilities are denoted Pr(Wald1l) and Pr(Wald2)], although a 1% level is required to
secure instrument validity for the UK. With the exception of the Danish, Swiss and UK models
there is no evidence of statistically significant autocorrelation at the five percent level. Serial
correlation is insignificant at the one percent level for Switzerland and the UK, but remains
significant for Denmark *® We therefore present our results as providing valid inference, with
reservations regarding autocorrelation in the Danish model. The regressions exhibit reasonable
explanatory power with the adjusted R* ranging from 15.1% for Norway to 83.5% for Germany
compared to an average of 56.3%. These equations fit the data slightly better than those using

GMM. This may be expected given the use of moving average error terms for two countries.

Moving average error terms are only required for two of the twenty countries (Italy and

% Autocorrelation could not be satisfactorily removed with the inclusion of MA terms.
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TABLE 6.4: IV Estimates of Modified REPIH/RELCH Models, Equation (6.2.34)

Country- Aul Aut Bel Can Den Fin Fra Ger Gre Ice

Instrumented Equation

Adj R? 0.121 0.208 0.189 0.209 0.325 0.321 0.574 0.304 0.255 0.315

PrF(R?) [0.048] [0.025] [0.023) [0.025] [0.002] [0.005] [0.000] [0.007] [0.011] [0.009]

REPTH/RELCH Model

Int 0.009 0.006 0.012 0.003 0.009 0.006 0.008 0.004 0.007 0.009
(2.518) (0.836) (2.292) (0.815) (1.638) 1.170) (2.687) 1.157) (1.533) (1.659)

AlnY 0.594 0.729 0.476 0.815 0.545 0.808 0.685 0.887 0.687 0.731
(3.221) (3.687) (2.804) (4.940) (3.185) (5.029) (7.182) (8.536) (6.703) (6.984)

MA(1)

MA(2)

IMA 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adj R? 0.433 0.450 0.556 0.660 0.279 0.629 0.640 0.781 0.662 0.759

SBIC -8.989 -8.476 -8.592 -8.260 -7.264 -7.640 -9.201 -8.736 -8.250 -6.821

Pr(Waldl) | [0.780] [0.524] [0.264] [0.223] [0.410] [0.220] [0.666] [0.302] [0.846) [0.778]

Pr(Wald2) | [0.797] {0.628] [0.417] [0.213] [0.332] [0.529] [0.291) [0.333] [0.737] [0.748]

Pr[F(m)] [0.837] [0.747] [0.569] [0.809] [0.746] [0.309] [0.580] [0.550] [0.941] [0.781]

Residuals!

(1) -0.263 -0.182 -0.058 -0.110 0.391 -0.009 -0.005 -0.114 -0.228 -0.249

(2) 0.159 -0.211 0.105 -0.014 0.040 -0.128 -0.038 0.162 0.006 0.001

LB(6-q) 7.192(6) | 5.713(6) | 7.482(6) | 9.111(6) | 19.50(6) | 2.659(6) | 5.773(6) | 8.446(6) | 11.035(6) | 6.597(6)

Forecast!

Pr{F(11)] | [0.433] ] [0.581] | [0.058] | [0.012] | [0.140] | [0.002] | [0.206) [0.001] | [0.652] [0.057]
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Table 6.4 continued

Country— Ire Ita Jap Net Nor Spa Swe Swz UK USA
Instrumented Equation

Adj R? 0.226 0.409 0.629 0.346 0.271 0.601 0.448 0.330 0.243 0.212
PrF(R?) [0.019] [0.000] [0.000] [0.002] [0.009] [0.000] [0.000] [0.003] [0.014] [0.024]
REPIH/RELCH Model

Int 0.009 0.011 0.008 0.001 -0.001 0.006 0.006 0.003 0.007 0.005

@375 | 3754 | (1.688) | (0312) | -0.079) | (1.079) | (1.316) | (0.966) | (447 | (1.176)

AlnY 0.633 0.809 0.841 0.941 0.974 0.763 0.570 0.703 0.681 0.839

3.118) | 8984) | 9.690) | (6.411) | 2690y | (6.170) | (2.840) | (5.026) (3.890) | (4.489)

MA(1) -0.022 0.345

(-0.140) (2.027)
MA(2) -0.539

(-3.482)
IMA 0.000 -0.561 | 0.000 0.000 0.000 0.000 0.000 0.345 0.000 0.000
Adj R? 0.416 0.601 0.783 0.564 0.151 0.665 0.299 0.697 0.626 0.643
SBIC 7341 | -8121 | -8442 | -8318 |-7243 |-7.719 |-7.864 | -9.043 8392 -9.041

Pr(Waldl) | [0.351] | [0.201] | [0.723] | [0.825] | [0.087] | [0.460] | [0.240] | [0.757] [0.029] [0.354]

Pr(Wald2) | [0.487) | [0.525] | [0.483] | [0.861] | (0.207) | (1.000] | [0.461] | [0.295] [0.049] | [0.472

Pr[F(ns)] | [0.199] | {0.751] | [0.384] | [(0.726] | [0352) | [0.494] | [0264] | [0.293] [0.054] | [o.861]

Residuals!
(1) -0.220 0.027 0.044 -0.153 0.001 -0.097 0.279 -0.026 0.352 -0.020
(2) 0.039 -0.047 0.083 -0.079 -0.068 -0.019 0.184 -0.060 0.013 -0.170

LB,(6-q) | 6.819(6) | 3.0534) | 1.6246) | 6.053(6) | 1.797(6) | 1.571(6) | 10.09(6) | 11.809¢5) | 11.73(6) | 5.720(6)

Forecast}

Pe[F(11)] | [0626] | [0274] | [0.954] | [0.451) | [0.010] | [0.337) | [0.015] | [0.494] [0.000] | [0.468]

Table 6.4 notes: The section headed "Instrumented Equation” gives the adjusted R%, Adj R? and probability of an
F-test for the significance of the regression, PrF(R?), of the instrumented income equation. The instruments used for
each country are detailed in the text. In the section headed "REPIH/REL CH Model" the coefficients corresponding
to the intercept, income growth and the moving average terms are given in the rows denoted Int, AlnY, MA(1) and
MA(2), respectively, with estimated t-ratios specified in brackets below. ZMA specifies the sum of the estimated
moving average terms, Adj R? is the adjusted coefficient of determination and SBIC is Schwartz's Bayesian
Information Criterion. Pr(Wald1) and Pr(Wald2) denote the probabilities of Wald tests for the validity of the
overidentification restrictions. Pr[F(7z)] is the probability for an version of a Wald test for the equality of IV and
GMM estimates of m. The section headed "Residuals” provides the first r(1) and second r(2) autocorrelation
coefficients along with the Ljung-Box [LB(6-q)] statistic. The 5% critical values for the autocorrelation coefficients
are £0.345. Critical values for the Ljung-Box statistics vary with q. At the 5% (1%) level the critical values are 12.59
(16.81), 11.07 (15.09) and 9.49 (13.28), for q=0,1,2, respectively. Pr[F(11)] is the probability value of an F-test for
parameter constancy when the sample is split in 1983/1984. Bold emphasis indicates significant autocorrelation,
rejection of the overidentifying restrictions, equality of IV and GMM coefficient estimates and parameter stability and
insignificant parameters (depending upon context).
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Switzerland). For Switzerland the order of moving average process is one and the coefficient is
positive and less than unity. In the Italian model the moving average error process is of order
two and the sum of the coefficients is negative. This suggests evidence for the role of durability

in these two countries.*!

The coefficients on the income terms are statistically significant for all countries, falling between
zero and one so are, in this sense, consistent with the proportion of current income consumers
interpretation. This proportion varies considerably from country to country. It ranges from a low
of 47.6% for Belgium to a high of 97.4% for Norway relative to an average value of 73.6% - the
corresponding GMM average estimate is 71.2%. The average IV and GMM estimates are
similar, the coefficients feature a simple correlation coefficient of 56.3%, and (the probability
values of) a Wald test for the equivalence of IV and GMM estimates, denoted Pr[F(7s)] in Table
6.4, indicates that they do not differ with statistical significance at the five percent level - see

Holmes (1993) p. 1321 for the application of such a test to error correction models.*?

Although the two estimators’ estimates do not differ with statistical significance there are notable
numerical differences for four countries. The estimates are 80.8% (IV) and 64.2% (GMM) for
Finland, 63.3% (IV) and 36.0% (GMM) for Ireland, 97.4% (IV) and 63.2% (GMM) for Norway
and 68.1% (IV) and 33.1% (GMM) for the UK. The potential causes of these different estimates
are the use of different instruments, the inclusion of MA terms with IV and the different
estimator used. For both Finland and Ireland the only difference between the GMM and IV
estimates are the different estimation method employed. For Norway, the instrument set used

for IV adds AInC,, relative to the set used for GMM and may cause differences beyond those

# Interestingly, if one compares the fit of the REPIH/RELCH models with the favoured
standard adjustment ECMs, excluding dummies, estimated in Chapter five, we see that the
former has a larger adjusted R’ relative to the latter for the two countries incorporating an MA
error process, being Italy and Switzerland. This indicates the importance of the MA process for
these two countries. Australia is the only other country where the REPIH/RELCH model exhibits
supertor fit to the ECM.

# This Wald test applied to the GMM estimates indicates statistically different estimates
from those obtained by IV at the five percent level for only two countries, Ireland and the UK.
However, even for these two countries the estimates are not significantly different at the one
percent level.
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stemming from the estimator employed. For the UK both GMM and IV estimates are subject to
first order autocorrelation, however, instrument validity is only secured at the 1% (and not 5%)
with the IV estimates. Since the difference between estimates is largest for Norway and the UK,
we suggest that use of different instruments may explain some of this divergence for these two
countries. However, given that the estimation method appears to be the only difference for
Finland and Ireland, we believe this to be a contributory factor for Norway and the UK as well.
With very similar (average) explanatory power and generally similar estimates it is not obvious
that the IV or GMM estimates are superior, so both sets will be used for cross country

comparisons in Chapter seven.

We compare our estimates of the proportion of current income consumers with those provided
by Jin's (1994) time-series analysis for the eighteen countries common to the two analyses. In
general, Jin's (1994) estimates are much lower, with a minimum value of 10.9% to a maximum
of 90.8% relative to an average value of 49.8%. Indeed, the correlations between our and Jin's
estimates are negative!* There are various potential reasons for this disparity. Firstly, Jin (1994)

uses an approximate measure of disposable income whereas we use the more appropriate actual

disposable income series. Secondly, unlike Jin (1994), our favoured model (excluding interest

rates) only incorporates stationary regressors so is not subject to spurious/nonsense regression.
Thirdly, Jin (1994) uses a shorter sample, 1964-1988, which excludes the recession of the early
1990s that dramatically affected the consumption patterns of many of the countries included in
the sample. We use a longer time series which includes the 1990s downturn.* Thus, we believe

our results to be more informative than those provided by Jin (1994).

# Our GMM (IV) estimates feature a negative correlation of -0.322 (-0.291) Jin's (1994)
time series estimates. A negative correlation of -0.092 (-0.027) is found with Jin's (1994) pooled
estimates.

4 Tt should be noted that Jin (1994) avoids some of the approximating assumptions
adopted in our logarithmic derivation which could affect the interpretation of our parameter.
However, the GMM estimates we provide are essentially for the CM model with implicit
allowance from HAC coefficient standard errors for any MA process potentially arising from
durability. Jin (1994) implicitly accounts for durability, and any heteroscedasticity arising from
his semi-logarithmic specification, with Newey and West (1987) standard errors.

238




The models estimated above assume that the proportion of current income consumers is constant
through time. However, an implication of the presence of liquidity constraints and income
uncertainty is that this proportion may vary through time, although these factors may offset each
other leaving relatively constant parameters. Indeed, both CM and Bacchetta and Gerlach (1997),

who consider five or six economies, find that 7t varies for some countries and not for others.

Four main methods have been employed in the literature to investigate time variation and all
have drawbacks. First, one can estimate the model over sub-samples yielding information on the
evolution of © over these periods. This assumes that 7 shifts at known dates which Bacchetta
and Gerlach (1997) argue is implausible. Second, 7t can vary with a deterministic time trend.
Once again this may be unrealistic because it suggests a gradual and continuous evolution in the
proportion of current income consumers ruling out, for example, abrupt changes coinciding with
the release of credit constraints. Third, recursive estimates, which assume constant parameters
over an ever-changing sample, have been used. These models may be unable to capture short-
term fluctuations in 7. Fourth, one can allow 7 to evolve according to a random walk by using
the Kalman Filter. One can do this, following McKiernan (1996), using a two-step IV procedure
by substituting the fitted instrumented equation into the REPIH/RELCH model and then
estimating the time-varying parameters, however, this treats the coefficients estimated in the
instrumented equation as known with certainty, which they are not. Alternatively, one can follow
Bacchetta and Gerlach (1997) and estimate a time-varying non-linear system of structural
REPIH/RELCH and instrument equations simultaneously. Two drawbacks of this approach are
the general greater sensitivity of system estimates to misspecification and that the estimates
provided by the filter are “only approximate and suboptimal, and that little is known about its

properties in small samples”, (Bacchetta and Gerlach 1997, p. 229, my comments in italics).

Given the imperfections of all of these methods we simply aim to gauge whether © varies
through time using a Wald test for each country’s forecast accuracy for the IV estimates of
equation (6.2.34). The sample is split in 1983/1984 because the effects of financial deregulation
took effect during the 1980s for most countries. The probability value of this Wald test statistic,
Pr[F(11)], is reported in Table 6.4. For six countries (Canada, Finland, Germany, Norway,

Sweden and the UK) there is evidence of time-varying parameters at the five percent level. Use
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of the one percent level suggests that 7 only varies for three countries (Finland, Germany and
the UK). These results are consistent with previous work which suggest time-variation in the
proportion of current income consumers for some countries but not others. It is also notable that
the countries where time variation is prevalent are those where the severe effects of financial
deregulation have been well documented - see for examples, Miles (1992) for the UK and Berg
(1994) for the Nordic countries. Since there is no evident time-variation in the majority of
countries’ REPIH/RELCH models (fourteen at the five percent level and seventeen at the one
percent level) we consider, in Chapter seven, whether liquidity constraints and/or income

uncertainty can explain the variation in 7 across countrys rather than through time.*

6.5 Conclusion

We derive a model for total consumption in logarithmic form to allow for a proportion of current
income consumers, durability, and an intertemporal substitution extension. We estimate various
specifications nested within our model using both GMM and IV estimation. First we consider
whether durability can, on its own, provide an explanation for the REPTH/RELCH rejection
applied to total expenditures. Only half of the twenty countries' moving average models are
consistent with durability being the sole cause of the REPIH/RELCH's rejection. This suggests

that other factors are in operation for many countries.

Intertemporal substitution, in common with the majority of previous studies, does not provide
a satisfactory explanation for the failure of the REPTH/RELCH. Generally, the coefficients on
interest rates are statistically insignificant and/or negatively signed, even when durability is
implicitly or explicitly accounted for and whether constrained consumers are controlled for or

not. Models including interest rates were never favoured.

The REPIH/RELCH adjusted for a proportion of current income consumers provides a

satisfactory explanation of total consumption growth for all countries. The estimated proportions

4 Inspection of unreported recursive estimates of m for the countries where there is time-
variation suggests that the fixed parameter estimates are representative of the whole sample.
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of constrained consumers are plausible and vary considerably from country to country, however,
we only find evidence for variation through time for three to six countries. The coefficient
estimates obtained using the GMM and IV estimators are generally similar. However, both sets
differ greatly from the estimates provided by Jin (1994). We believe that our longer sample, sole
use of stationary regressors in our structural equation (when interest rates are excluded) and
more appropriate measure of income makes our results more reliable and informative than those
produced by Jin (1994). We find that the majority of consumers expenditures in the OECD are
determined by current rather than expected income with an average proportion of current income
consumers being approximately 70%. This is substantially higher than the average estimate of
around 50% provided by Jin (1994). These estimates may better reflect the proportion of current
income consumption relative to studies of non-durables because one may expect some current
income expenditures to be on durables, partly explaining the large estimated proportions with
this data. Other reasons for the large estimates include our sample covering the 1990s downturn,
the use of statistically significant instrumented equations and a model specified using stationary
regressors. Although large, such estimates are compatible with the (simultaneous) presence of
liquidity constraints, income uncertainty and non-negligible information costs involved in
rational expectations formation. Indeed, Lattimore provides evidence against substantive forward
looking behaviour for Australia, Horioka (1996) cites evidence of the prevalence of a large
proportion of constrained consumers in Japan while CM produce an estimate that 100% of
French consumers are current income consumers. The explanation of the cross-country variation

in our estimates, considered in Chapter seven, should help clarify the existence of such factors.

In addition to current income consumers the IV estimates reveal a significant MA process
consistent with the importance of durability for Italy and Switzerland. In general, any MA
process exhibited by the pure MA models become statistically insignificant when income growth
is added, suggesting it is excess sensitivity to income rather than durability that causes the

rejection of the REPIH/RELCH in most countries.

Obtaining valid instruments for income growth has proven troublesome in previous studies. A
consensus of earlier work suggests that the lagged log-level of the APC is a crucial instrument.

We find that use of the separate log-levels of consumption and income improve the validity of
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instrumented income growth equations. We suggest that this is likely to be due to the APC's
nonstationarity and that separate inclusion of consumption and income allows the greater

possibility of instruments forming stationary linear combinations of superior significance.
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CHAPTER 7

EXPLAINING CROSS-COUNTRY DIFFERENCES IN CONSUMER
BEHAVIOUR

7.1 Introduction

This Chapter seeks to explain the cross-country differences in the parameters estimated using
the vector error correction model (VECM), error correction model (ECM), and rational
expectations (REPIH/RELCH) consumption function reported in previous Chapters. These give
us six sets of coefficients: the long and short run elasticities of consumption with respect to
income and inflation, the adjustment of consumption to deviations from its estimated
equilibrium, and the proportion of current income consumers. These parameters are divided into
the following four groups. The short and long run elasticities of consumption to income; the
short and long run elasticities of consumption to inflation; the adjustment coefficients; and the

proportions of current income consumers.

These estimated coefficients vary considerably from country to country, see Figures 7.1 to 7.4.
The top half of Figure 7.1 plots the estimated long run consumption elasticity with respect to
income. The values of these coefficients range from 0.569 for Italy to 1.464 for Denmark
relative to an average value of 1.014 (with a standard deviation of 0.205 and coefficient of
variation of 0.201). The bottom half of Figure 7.1 plots the corresponding estimated short run
income elasticities. The values are generally lower and more variable than their long run
counterparts, ranging from 0.205 for Italy to 0.882 for Finland with a mean of 0.603 (the
standard deviation 1s 0.236 and the coefficient of variation is 0.392). Figure 7.2 plots the
estimated long and short run inflation elasticities. The long run inflation elasticities, top graph
of Figure 7.2, take values ranging from -3.645 for Italy to 1.926 for Denmark relative to an
average value of -0.394 (with a standard deviation of 1.135 and coefficient of variation of
2.880). The Italian value is extremely low compared to the other values and may be regarded as

an outlier. The bottom graph in Figure 7.2 shows the short run inflation elasticities varying from
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FIGURE 7.1: Estimated Long and Short Run Elasticities of Consumption with Respect

to Income (LRY and SRY)
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FIGURE 7.2: Estimated Long and Short Run Elasticities of Consumption with Respect
to Inflation (LRINF and SRINF)
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-0.419 for Japan to O for thirteen countries with a mean of -0.091 (the standard deviation is 0.138
and the coefficient of variation 1s 1.522). Only seven of the twenty countries exhibit a non-zero
short run inflation elasticity because such effects were generally excluded from the favoured
error correction models, hence the short run elasticities are generally smaller in magnitude and
are less variable than their long run counterparts. Figure 7.3 shows the estimated adjustment
coefficients. Their values range from -0.521 for Ireland to +0.042 for Sweden compared to an
average value of -0.235 (with a standard deviation of 0.168 and coefficient of variation of
0.715). The positive values for Sweden and Switzerland are inconsistent with error correction
behaviour while the Irish value is extremely low and quite non-typical. Figure 7.4 plots the
GMM and IV estimates of the proportion of current income consumers. The GMM estimates,
top half of Figure 7.4, range from 0.331 for the UK to 0.993 for the Netherlands relative to a
mean of 0.712 (with a standard deviation of 0.175 and coefficient of variation of 0.246). The IV
estimates, bottom half of Figure 7.4, are generally larger, with a mean of 0.736, but are less
variable with values ranging from 0.476 (Belgium) to 0.974 (Norway) - the standard deviation
15 0.132 and the coefficient of variation is 0.179. As pointed out in Chapter 6 the GMM and IV
estimates are not significantly different, although there are some notable numerical differences

for some countries, so we model both.!

We seek to 1dentify factors which can explain the variations in these parameter estimates using
cross-country regressions. For this we need to motivate potential explanatory factors. As far as
we are aware the only study using cross-section regressions is Jin's (1994) analysis of cross-
country variations in the proportions of credit constrained consumers.> We believe our parameter
estimates to be superior to Jin's (1994) so an explanation of our estimates is important. We also
expand upon the proxies of liquidity constraints used by Jin (1994) and additionally consider the

role of precautionary saving. We are not aware of any previous cross-country analyses which

! In Chapter 6 we found that fourteen to seventeen countries’ estimated proportions of
current income consumers were relatively constant through time suggesting the estimates are
representative of the sample so facilitating valid cross-country investigation.

2 Both Jappelli and Pagano (1989) and Campbell and Mankiw (1991) note that the
estimated proportions of credit constrained consumers appear to be lower in countries with more
developed financial markets, however, no systematic regression analysis 1s conducted.
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FIGURE 7.3: Estimated Adjustment Coefficient (ECM)
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FIGURE 7.4: GMM and IV Estimates of the Proportion of Current Income Consumers
(PIGMM and PIIV)
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attempt to explain cross-country variations in the elasticity of consumption to income and
inflation and the speed of adjustment of consumption to equilibrium. This represents an

innovation of the present Chapter.

For each group of coefficients we outline potential explanatory factors and empirically assess

their role in Sections 7.2 to 7.5. Section 7.6 presents conclusions.

7.2 Explaining Cross-Country Differences in the Response of Consumption to Income

In this section we empirically consider potential explanations for differences in the response of
consumption to income, both short and long run. The theories reviewed do not directly refer to
the variation of the estimated income elasticity parameters because there appears to be little
explicit discussion on this topic. However, they do refer to responses of consumption to income
and are, therefore, presented as providing potential explanatory factors for cross-country

variations in the income elasticities.

7.2.1 Theoretical Considerations

Keynes (1936) conjectured that windfall, rather than planned, changes in non-human wealth >
large fluctuations in interest rates and alterations in income distribution could cause the marginal
propensity to consume (MPC) to vary, though only in the short run. For example, Keynes is
often attributed with the view that the short run influence of interest rates is relatively
unimportant. However, he did recognise that there may be an important long run interest rate
induced wealth effect. Changes in interest rates could affect consumption out of a given income
to the extent that they altered the value of securities and other assets. Keynes believed that
interest rates had an ambiguous impact upon consumption and rejected the classical economists'

view of a clear negative association.

3 Planned changes in wealth were, for example, regarded as the resulf rather than cause
of consumers' savings decisions.
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Keynes has also been attributed with the suggestion that the MPC falls as the /eve! of income
rises, with increased living standards reducing the proportion of income required to secure
necessary consumption. This would appear to be a long run effect. Having said this,
Hadjimatheou (1987) points out that "Keynes does not state in any explicit way that there is a
secular trend of the propensity to consume to decline with income." (p. 2). Even though Keynes
may not have pressed such a proposition, we regard it as an interesting hypothesis for the current

cross-country analysis.

Duesenberry's (1949) relative income hypothesis (RIH) suggests that those with relatively lower
living standards will attempt to emulate the consumption patterns of the better off. This implies
that those commanding lower incomes will exhibit larger average propensities to consume
(APCs) relative to higher income earners. If higher income earners dominate consumption the
degree of income inequality within a country will be negatively associated with the proportion
of income consumed. Duesenberry also argued that the savings rate was affected by changes in

interest rates, income expectations, income growth and the age distribution of the population.

The development of the RIH into Brown's (1952) Habit Persistence model gives rise to
consumption being a function of income and lagged consumption. Under the assumption that
consumption and income grow at the same constant rate, it can be shown that the long run APC
is negatively related to real income growth, which is consistent with the observed saving ratios

of different countries through time - see Thomas (1994).

Friedman's (1957) permanent income hypothesis (PIH) suggests that permanent consumption
1s proportional to permanent income where the proportionality coefficient depends upon tastes,
the return on wealth, age composition of the household and the ratio of non-human to human
wealth. The latter ratio is expected to be positively associated with the proportionality coefficient
because real wealth holdings provide a greater defence against an uncertain future than human
capital. Thus, there is a precautionary motive. Deaton (1992) argues that an economy which
exhibits greater income uncertainty may be expected to generate greater precautionary savings,
and so exhibit a lower income elasticity compared to a country where consumers are more

certain of their future incomes.
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The life cycle hypothesis (LCH), as outlined by Ando and Modigliani (1963), suggests that
consumption is a function of current income and wealth holdings, as well as expected future
income. Assuming expected income is proportional to current income, the LCH implies that
consumption is a function of current lifetime resources: income and wealth. In much of the
(early) literature interest rate effects are ignored by assuming they are constant. When this
assumption is relaxed, real interest rates are generally incorporated to account for intertemporal
substitution suggesting a negative relationship with the APC. However, there may also be a
positive relationship: if the income effect dominates the substitution effect - see Muellbauer
(1994). However, Muellbauer (1994, p. 9) argues that interest rates will most likely have a small
unstable impact in consumption functions, which is suggested to be consistent with the majority
of empirical evidence. This unstable effect arises if the impact of interest rates varies over the
business cycle and if the income and substitution effects offset each other to some degree. Both

are suggested to be likely.

Modigliani (1986) outlines a simplified version of the LCH where a consumer attempts to
maintain a constant level of consumption throughout their entire lifespan. This is achieved by
saving a constant proportion of their income throughout their earning life to attain a level of
wealth which is just sufficient to provide a constant flow of consumption throughout their
retirement. Three of the six implications of this model outlined by Hadjimatheou (1987) are
relevant for our present cross-country analysis. First, a country's APC is independent of the leve/
of its per-capita income, which contrasts with the view that may be attributed to Keynes.
Secondly, there is a negative relationship between an economy's APC and its income growth,
which is consistent with the Habit Persistence version of the RIH. This arises because economic
growth raises each generation's future income expectations and, therefore, their saving rates.
Thus, at any moment in time, the larger is income growth the greater does the saving of the
current generation exceed the saving of the previous generation. Thirdly, for a given income
growth rate, the prevailing length of retirement is the major determinant of the APC. The longer

is the length of retirement, the larger is the saving rate and the lower 1s the APC.

Modigliani (1990) postulates a basic LCH specification to characterise cross-country variations

in the net national saving rate. The three explanatory factors are: GDP growth, the ratio of
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inflation-adjusted government saving to net national product and the dependency ratio.
Following Modigliani (1986), GDP growth is expected to be positively (negatively) related to
the national saving rate (APC).* Public saving will influence national saving if private sector
saving does not fully adjust in response to public sector deficits or surpluses as suggested by
Ricardian equivalence: fiscal policy has some degree of efficacy. Regarding our present analysis,
if Ricardian equivalence holds, private saving will rise when public saving falls, suggesting a
positive association between the income elasticity parameter and the fiscal surplus/deficit to
GDP ratio. Without complete intergenerational altruism, fiscal policy can boost consumption,
which would be consistent with a small positive, or a possible negative relationship, b<tween the
fiscal surplus/deficit and the income elasticity parameter.® Finally, an increase in the proportion
of dependents in the population increases family needs, lowering saving, suggesting a positive
relationship with the APC. However, a permanently higher dependency ratio implies a larger
proportion of workers to retirees (the support ratio), which leads to increased saving: a negative
relationship with the APC. Further, the support ratio may enter as well as, or instead of, the

dependency ratio (justification for a broader set of demographic effects is outlined below).

Jappelli and Pagano (1994) extended Modigliani's (1990) model to consider whether liquidity

constraints can explain international differences in (national) saving rates. They rationalise the
inclusion of this variable by suggesting that, for example, the young may be unable to borrow
upon the basis of their expected future income, and so are unable to follow their optimal lifetime
consumption plan. Countries with less binding credit constraints will reduce such enforced
saving suggesting a positive relationship between the APC and the degree of availability of
credit. Using a panel of nineteen OECD countries over three decades (1960-1970, 1971-1980
and 1981-1987) they find general support for the extended Modigliani (1990) specification. That

* Increased growth can, in a small open economy, reduce saving by stimulating the
consumption of the young suggesting a positive relationship with the APC. Koskela and Viren
(1989) implicitly find evidence for such a positive relationship, although the general evidence
suggests the reverse association (see, for example, Jappelli and Pagano 1994).

* Since complete Ricardian equivalence requires a one for one replacement of private
saving with public saving, a positive relationship between the fiscal surplus/deficit is consistent
with efficacious fiscal policy provided that private saving only partially compensates for public
saving.
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is, GDP growth and government saving positively influence the ratio of net national saving to
net national product. The latter provides evidence against Barro's (1974) hypothesis. The degree
of credit constraints is found to be negatively associated with the national saving rate. However,

the dependency ratio is found to exhibit no significant relationship.

Miles and Patel (1996) outline the importance of a broader set of demographic factors. They
suggest the following characterisation of the consumer's life cycle. The (economically active)
young aim to borrow, though may be frustrated by liquidity constraints. In mid life, people have
families who need supporting, so spend to satisfy the needs of children (the dependency ratio
effect). Only when free of dependents can the household begin to save for its retirement. Miles
and Patel (1996) identify the age group of 50 to 64 as the period in an individual's life of
substantial saving, and find strong empirical evidence to support this claim. Indeed, their results
suggest that this age group could be 40 to 64; we therefore consider the age ranges 40-64, 45-64
and 50-64, to attempt to capture the impact of this high saving period of life. A parsimonious
way of capturing these demographic effects may be to use the support ratio. Miles and Patel
(1996) argue that the support ratio, the number of working age to the number of pensionable age,
may be thought to be positively related to the saving rate, because it can, in simple terms, be
viewed as representing the ratio of savers to dissavers. Thus, it would be negatively associated

with the elasticity of consumption with respect to income.

Borooah and Sharpe (1986) argue that "consumption functions which treated all households as
a single behavioural unit might be misleading” (p. 450) suggesting modification of the standard
LCH-PIH. In particular, they argue that income distribution may affect the response of
consumption to income. They cite Blinder (1975) as demonstrating that only under the LCH
assuming no bequests are MPCs and APCs constant across income classes.® Using a DHSY-style
consumption function for five equal UK income groupings Borooah and Sharpe (1986) find
empirical support for the proposition that lower income earners typically exhibit larger

propensities to consume than higher income earners. They conduct simulations demonstrating

¢ The invariance of consumption to income distribution also occurs with bequests if the
marginal utility of bequests equal the marginal utility of income.
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that policies which reduce income inequality raise aggregate consumption. Thus, a country with
lower income inequality will likely feature a greater response of consumption to income relative

to one with greater inequality.

7.2.2 A Cross-Country Model for the Elasticity of Consumption with Respect to Income

The discussion above provides a potential set of explanatory factors for the cross-country
variation in the estimated income elasticities. Our general model is eclectic, drawing upon the
predictions of different theories. These theories occasionally make opposing predictions about
the influences of explanatory factors. Therefore, this general model helps us determine which
theoretical aspects are important and which are not and, perhaps, which theoretical framework

is most useful for the income elasticity under study. The general eclectic model is:

By = f(GRTH, DEF, DEP, CRED, GAIN, r, INEQ, f(INC,), UNCT, RTRE, SUPT, RSAV) (7.2.1)
I R O .

By; is the elasticity of consumption with respect to income for country i. GRTH; denotes an
economy's income growth. DEF; is the fiscal surplus/deficit to GDP ratio (capturing the impact
of public saving on private saving). DEP; is the dependency ratio. CRED; is private sector
domestic credit to GDP ratio (a lower value indicates tighter credit constraints). The windfall
capital gains and losses variable is denoted by GAIN;. The real short term interest rate series is
represented by r, income inequality by INEQ; and a function of the level of per-capita income,
f(INC,). UNCT, represents income uncertainty, RTRE; denotes the length of retirement and
SUPT,; is the support ratio. Finally, RSAV; denotes the proportion of the population saving for

retirement,

Regarding expected signs (given beneath the variables in (7.2.1)), Modigliani's LCH suggests
that GRTH,; should be negatively signed, but may also be positive (see footnote 4),” DEF; will
be positively signed (if there is some degree of Ricardian equivalence) and DEP; will most likely

feature a positive relationship but can also exhibit a negative association. Jappelli and Pagano

" Brown’s (1952) Habit Persistence model suggests a negative relationship.
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(1994) argue that CRED; will be positively signed. Keynes (1936) may be interpreted as
suggesting a potential positive sign for GAIN;. Typically a negative interest rate effect is
expected, although both Keynes (1936) and the LCH can justify a positive coefficient. However,
the former substitution effect is generally considered dominant while the presence of offsetting

(income) effects may make the interest rate's influence insignificant.

The RIH and Borooah and Sharpe (1986) suggest a negative coefficient on INEQ;. Keynes
(1936), may be interpreted to suggest a negative sign for f(INC;). However, a linear relationship
would imply that a continual rise in the level of per-capita income would cause an unbounded
fall in the income elasticity, eventually making it negative, which is implausible. Therefore, one
might expect a nonlinear relationship, allowing the income elasticity to decrease at a decreasing
rate. Alternatively, f(INC;) may be unrelated to the income elasticity, as implied by Modigliani

(1986).

The PIH suggests a negative coefficient on UNCT; while the same sign is expected for RTRE;,
(see Modigliani 1986). Age structure effects are predicted by the RIH, PIH and the LCH. For
example, Miles and Patel (1996) suggests that one would expect both SUPT; and RSAV; to

exhibit negative coefficients in (7.2.1).

7.2.3 Measurement of Variables

For the empirical analysis we need to consider proxies for the variables in (7.2.1). The dependent
variable, By; is the estimated elasticity of consumption with respect to income. There are two
models: one for the long run elasticity, with the coefficients obtained from the favoured
cointegrating vectors reported in the Chapter 4; and one for the short run elasticity, being the
sum of the parameters on the income growth terms from the preferred error correction models,

reported in the Chapter 5.

The country-specific explanatory factors are averages of the variables for each country over the

period 1960-1994. Precise definitions and sources are given in the data appendix (7.A).
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Income growth may be approximated by both private disposable income growth and GDP
growth. GDP growth is used by Modigliani (1990) and Jappelli and Pagano (1994) for the
national saving to national income ratio. Since our investigation focuses upon the private sector,

private income growth may be more appropriate.® We try both.

The central government fiscal surplus/deficit to GDP ratio is used to capture the impact of public

saving upon private saving. A positive (negative) value denotes a surplus (deficit).

We have two proxies for credit constraints: the private sector credit to GDP ratio and the broad
money (money plus quasi-money) to GDP ratio. The money to GDP ratio may reflect financial
deregulation in a broad sense; however, it does not solely focus upon private sector credit
conditions. In contrast, the private sector credit to GDP ratio does, though this variable is not
without criticism. Jappelli and Pagano (1994) point out that this measure comprises credit
available to both consumers and business. They note that, in some countries, the availability of
credit to firms may be abundant while households may find loans difficult to secure.
Unfortunately, superior measures such as consumer credit and the maximum loan to value ratio
are not available with sufficient coverage to use here (see Jappelli and Pagano 1994)° We

employ both the broad money and private sector credit to GDP ratios to gauge the effects of

¥ Koskela and Viren (1989) use private disposable income growth in their cross-country
analysis of the household saving ratio.

? Consumer credit would be a superior measure to private credit, however, it is less
widely available. For example, Jappelli and Pagano (1994) report data for this variable for
seventeen of the OECD countries used in our present study for the single year of 1980 and for
far fewer countries for 1960 and 1970. Jappelli and Pagano (1994) also argue that such a variable
need not reflect supply side constraints but may be demand determined. They suggest the use
of an alternative supply side measure of credit constraints, being the maximum loan-to-value
ratio (LTV). LTV is not subject to the problem of confusion over demand and supply side
factors, 1t 1s a supply indicator, indicating the availability of credit to households: households
must meet the down payment to obtain a mortgage regardless of their future ability to repay the
loan. Meeting the down payment enforces saving reflecting a supply side constraint.
Nevertheless, Jappelli and Pagano (1994) find that the LTV ratio has a strong positive
correlation with the credit to income measures they use. These credit measures may be
sufficiently supply determined to represent reasonable proxies of credit constraints. The LTV
variable is not available over a sufficient time period or for an adequate number of countries to
use here.
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liquidity constraints.

Data on capital gains and losses for the twenty OECD countries 1s not available. The only proxy
for which data is available is consumer price inflation. This variable may capture capital gains
and loses on nominally fixed assets and, using this measure, suggests a negative relationship in
(7.2.1). However, we note that, beyond money holdings, one would additionally need the prices

and quantities of assets to properly capture this effect.

We use the real interest rate, as defined in Chapters 3 and 6, to measure the real interest rate

effect.

Income inequality is measured using the Gini coefficients reported in Atkinson (1995) - see
Barrett and Pendakur (1995) for various means of this variable's construction. The larger is this
coefficient the greater is the inequality, thus, this variable should be negatively related to the
dependent variable in (7.2.1). Because this data is only available for thirteen of the countries
considered here its empirical implementation is limited to bilateral analysis and addition to

favoured specifications on a sub-sample of observations.'

Per-capita income is measured using per-capita GDP in Geary-Khamis dollars, reported in
Maddison (1995), to allow cross-country comparisons of living standards.!! In addition to using
this variable without transformation we also introduce its natural logarithm and its square root.
These nonlinear transformations are to allow the elasticity parameter to decrease at a decreasing
rate as the level of income increases. That is, a unit increase in the level of per-capita income
causes less than a unit increase in the elasticity due to the logarithmic and/or square root

transformation. Thus, the income elasticity need not become negative. One alternative would be

1 The Gini coefficient is available in Atkinson 1995 p. 21 for Belgium, Finland, France,
Germany, Ireland, Italy, the Netherlands, Norway, Spain, Sweden, Switzerland, the UK and the
USA.

I celand's level of income in dollars was not available and was constructed using per-
capita GDP in Kronur, the dollar-Kronur exchange rate and the US consumer price index. Some
other adjustments were made to help achieve consistency with the GDP levels of other countries.
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to use the log level of income and the squared value of the log-level. If the coefficient on the
former is negative and the latter positive this would suggest the income elasticity falls initially
and then rises as the level of income increases. If the eventual rise is modest this may
approximate the nonlinear relationship between the /eve/ of income and the income elasticity.
However, we have a preference for the logarithmic or square root forms because they do not

imply an eventual rise.

Three measures of income uncertainty are considered: the rate of unemployment, its first
difference and the absolute deviation of income from past trend - see Muellbauer, 1994,
Muellbauer and Lattimore, 1995, and Malley and Moutos, 1996. The rate of unemployment or
its first difference could be entered with the absolute deviation of income because they measure
different aspects of income uncertainty - see Muellbauer, 1994. A larger value of each variable
suggests greater uncertainty and so all are expected to be negatively correlated with the elasticity

coefficient.

The length of retirement is measured as expected life length at birth (both sexes) minus the age

of retirement (which is assumed to be 65 for all countries). We use two versions of this measure.

The first is the average value for a particular country over the period 1960-1995. The second is
the average value from 1950-1980. This effective lagging recognises that households only make

expenditure decisions when they are economically active.

The support ratio is measured, following Miles and Patel (1996), as the number of the population
of working age divided by the number of pensionable age. We take those aged 65 and over as

of pensionable age. For the working age we consider two ranges, 15 to 64 and 20 to 64.

There are three measures for pre-retirement savers (RSAV,), being the proportions of the total

population in the age ranges 40 to 64, 45 to 64 and 50 to 64.

We have not distinguished between factors which influence short and long run elasticities
although theory generally focuses upon the latter. We seek to determine whether the factors

relevant for the long run are also pertinent for short term behaviour. We are not aware of any
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previous study which has attempted to separately identify short and long run cross-country
variations. We will consider all the variables listed in (7.2.1) as potential influences for both and

seek to provide initial insights into any differences or similarities.

7.2.4 Empirical Results

In our empirical analysis we employ the general-to-specific methodology in searching for a
parsimonious multivariate form of (7.2.1). All regressions are estimated with the OLS method.
Since we only have twenty observations, we also estimate bivariate regressions to obtain initial
insights into the theoretical plausibility and statistical significance of each factor. These insights
are drawn upon in the model reduction process. Our favoured model is adopted on the basis of
theoretical plausibility, best fit, and absence of misspecification. We only report regressions
using the favoured proxy of each variable - being those measures which secure the most
economically sensible and statistically valid results. Traditionally, heteroscedasticity is the
primary problem in cross-section analysis. We therefore report t-ratios using White's (1980)

heteroscedasticity consistent standard errors.

Table 7.1 reports the bivariate regression results for the long run elasticity of consumption with
respect to income. The regressors are an intercept (INT) and an explanatory variable (EVAR) -
given in the top row for each regression. The explanatory variables are defined in equation
(7.2.1). For those factors with more than one proxy the favoured measures are disposable income
growth for GRTH, the proportion of the total population aged between 0 and 14 for DEP, the
private credit to GDP ratio for CRED, the natural logarithm of per-capita income for f(INC), the
rate of unemployment for UNCT, the expected retirement length averaged over the period 1960-
1995 for RTRE, the age group 15 to 64 divided by those age 65 and over for SUPT and the
proportion of the total population aged between 50 and 64 for RSAV. Unless otherwise specified
these represent the favoured measures for all subsequent analysis. The reported statistics are the
estimated coefficients with corresponding White's t-ratios given in brackets. The coefficient of
determination adjusted for degrees of freedom (Adj R?) is also reported. All regressions use
twenty observations except that for income inequality, which uses thirteen observations (due to

data constraints). Only income growth and the deficit to GDP ratio enter with the expected sign
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TABLE 7.1: Bivariate Cross Country Models of the Long Run Income Elasticity of
Consumption, Equation (7.2.1)

GRTH | DEF DEP CRED | GAIN |r INEQ | f(INC) | UNCT | RTRE | SUPT | RSAV
INT 1.470 1.197 1.171 0.894 1.017 1.015 1.143 0.258 1.080 0.567 0.810 0.952
(8.904) (17.60) (.168) 8.771) (15.06) (22.05) (3.093) (0.658) (11.26) (1.927) (3.469) (2.631)

EVAR | -17.48 | 6.232 -0.676 0.229 -0.047 | -0.049 -0.005 0.301 -0.013 0.050 1.095 0.400

(-2.786) (3.370) (-0.474) (1.379) (-0.075) (-0.026) (-0.375) (1.876) (-0.890) (1.461) (0.799) (0.157)

AdQR? | 0334 0.454 -0.046 | 0.017 -0.055 ] -0.056 -0.078 ] 0.055 -0.029 ] 0.023 -0.029 | -0.055

Table 7.1 notes. This table reports the results of bivariate cross section regressions for 20 countries (The regression
including income inequality only uses 13 observations). The dependent variable is the long run consumption elasticity
with respect to income. The regressors are an intercept (INT) and an explanatory variable (EVAR). The cxplanatory
variable for each regression is given in the top row. The variables are income growth (GRTH), the fiscal deficit to
GDP ratio (DEF), the dependency ratio (DEP), the degree of credit constraints (CRED), capital gains and losses
(GAIN), the real interest rate (1), the degree of income inequality (INEQ), a function of the level of income (f(INC)),
income uncertainty (UNCT), the expected length of retirement (RTRE), the support ratio (SUPT) and the proportion
of the total population comprised of pre-retirement savers (RSAV). The favoured proxies are disposable income
growth for GRTH, the proportion of the total population aged between 0 and 14 for DEP, the private credit to GDP
ratio for CRED, the natural logarithm of income for f(INC), the rate of unemployment for UNCT, the expected
retirement length averaged over the period 1960-1995 for RTRE, the age group 15 to 64 divided by 65 and over for
SUPT and the proportion of the total population aged between 50 and 64 for RSAV. GAIN is proxied with inflation
s0 1s expected to exhibit a negative coefficient. The reported statistics are the estimated coefficients with
corresponding t-ratios given in brackets, based upon White's (1980) heteroscedasticity consistent standard errors. The
coetficient of determination adjusted for degrees of freedom (Adj R?) is also reported. The approximate critical values
for the t-ratios, assuming twenty degrees of freedom, are: £2.85 (1 percent level), £2.09 (5 percent level) and £1.723
(10 percent level).

and are statistically significant. Interestingly, these are two of the four explanatory variables
postulated in Jappell: and Pagano's (1994) extended version of Modigliani's (1990) model for
national savings rates and the fiscal variable is that emphasised as a primary determinant of

private savings by Pesaran, Haque and Sharma (1999).

Table 7.2 reports multivariate models for the long run income elasticity. All statistics and
variables are the same as those reported for Table 7.1 with the addition of the probability values
for the significance of the regression Pr[FR?], first order serial correlation Pr[FSC1], non-linear
functional form Pr[FFF1], non-normally distributed residuals Pr[%*N2] and heteroscedasticity
Pr[FH1].1? A probability value exceeding 0.05 indicates significant explanatory power and/or

misspecification, depending upon context, at the five percent level.

12 These are the standard misspecification tests automatically produced by Microfit 3.22.
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TABLE 7.2: Multivariate Cross-Country Models of the Long Run Income Elasticity of
Consumption, Equation (7.2.1)

7.2.1a 7.2.1b 7.2.1c 7.2.1d 7.2.1e 7.2.1f 7.2.1g

Intercept | 2.781 2.509 1.390 1.347 1.406 3.545 3.634

(7.236) (5.723) (10.580) | (8.861) (12.517) | (8.376) (6.909)

GRTH -17.866 |-13.344 |-10.453 |-18.096 |[-9.785 -38.853 | -41.903

-3.624) | (2684 [(-1.873) | (3309 |(-2238) | (56400 | (-6212)

DEF 5.382 6.502 4325 4.665 1516
(2.736) (4.661) (1.610) (2.403) (0.730)
CRED |0.235 0.046 0.267 0436 | 0592
(1.541) (0.258) (2.730) (4.130) (3.803)
f(INC) |-0.504 |-0.380 0597 |-0.601
3931 | 2651 3332) | (-3.040)
INEQ -0.009 | -0.013

(-1.355) | (-2.909)

Adj R? 0.606 0.587 0.489 0.399 0.517 0.824 0.831

Pr[FR?] |[0.001] |[0.001] ][0.003] |[0.005] |[0.001] |[0.002] |[0.001]

Pr[FSC1] | [0.901] |[0.842] |[0.586] |[0.531] |[0.602] |[0.518] |[0.322]

Pr[FFF1] [[0.112] |[0.244] |[0.033] |[0.151] |[0.037] |[0.491] |[0.891]

Pr{x®N2] |[0.614] |[0.694] |[0.614] |[0.709] |[0.587] |[0.415] |[0.565]

Pr[FH1] |[0.354] |[0.103] |[0.754] |[0.769] |[0.614] |[0.072] |[0.059]

Table 7.2 notes. All statistics and variables are the same as those reported in Table 7.1 with the addition of the
probability values for the statistical significance of the regression Pr[FR?], first order serial correlation Pr{FSC1], non-
linear functional form Pr[FFF1], non-normally distributed residuals Pr[y*N2] and heteroscedasticity Pr[FH1]. Bold
emphasis indicates an insignificant regressor (and regression) and significant misspecification (depending upon
context) at the 5 percent level. All regressions use 20 observations except those incorporating income inequality which
employ 13.
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Table 7.2 reports seven multivariate models for the estimated income elasticity which contain
various combinations of, what appear to be, the five main explanatory factors: income growth,
the fiscal surplus/deficit, private sector credit, the log of per-capita income (In(INC)) and income
inequality. All seven specifications exhibit statistically significant explanatory power and are
free from evident misspecification at the five percent level except equations 7.2.1c and 7.2.1e
which feature statistically significant evidence of nonlinear functional form at the five percent
(but not one percent) level. We suggest that our inferences are legitimate except, perhaps, for

these two specifications.

Equation 7.2.1a includes GRTH, DEF, CRED and In(INC). All exhibit the expected sign and
are statistically significant at the five percent level, except CRED which is not significant (the
removal of CRED causes the adjusted R* to drop marginally from 0.606 to 0.587). Excluding
CRED from 7.2.1a yields equation 7.2.1b. All remaining variables are statistically significant
and correctly signed. What is clear from these two regressions is that income growth is
negatively associated with the income elasticity, as implied by Modigliani's (1986 and 1990)
LCH and Brown's (1952) version of the RIH. The positive sign of the coefficient on DEF
suggests that private saving rises when public saving falls, suggesting some degree of Ricardian
equivalence. However, we are unable to assess whether the rise in private saving is of the same
magnitude as the fall in public saving because our dependent variable is the elasticity of
consumption with respect to income and not the ratio of savings to GDP. That per-capita income
is negatively correlated with the income elasticity is consistent with Keynes's (1936) conjecture
but inconsistent with the implications of Modigliani's LCH. This nonlinear relation allows the
income elasticity to decrease at a decreasing rate as the level of per-capita income rises. The plot
in the top half of Figure 7.5 graphs the contribution that the nonlinear function of per-capita
income has on the long run income elasticity, fINC1, against the /evel of income. (This
contribution, fINC1, is simply the estimated parameter on f(INC) in Equation 7.2.1b multiplied
by InINC, that is: fINC1; = -0.38035InINC;). Figure 7.5 shows that as per-capita income

increases the income elasticity decreases at a decreasing rate."

13 The square of the log-level of per-capita income enters with statistical significance
when added to 7.2.1b. However, plotting the nonlinear function of the log-level of income
{fINC2; = -5.1901(InINC)) + 0.99591(InINC))*} against the level of income (INC;) suggests that
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FIGURE 7.5: Partial Non-Linear Relationships Between Per-Capita Income (INC) and
the Long Run Income Elasticity (fINC1 and fINC2)
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Due to the possible controversy surrounding the inclusion of such a variable and its statistical
insignificance in the bivariate regressions reported in Table 7.1, we consider models excluding
the log-level of income. Equation 7.2.1c¢ is obtained by excluding the level of income from
7.2.1a. All variables are correctly signed, however, they are also statistically insignificant
(except for the intercept). Equation 7.2.1d excludes DEF from 7.2.1c. Both GRTH and CRED
are correctly signed and statistically significant at the five percent level. Replacing CRED with

DEF in 7.2.1d gives equation 7.2.1e. Once again, both variables are correctly signed and

its effect was to initially reduce the income elasticity and then increase it - see bottom half of
Figure 7.5. We consider this eventual increase to be implausible so we do not favour the model
incorporating this squared term - further, the introduction of this term induces evidence of
misspecified functional form. However, we believe the squared term's significance suggests that
the log-level of income does not, on its own, depict a fast enough slow down in the decrease of
the income elasticity, rather than an eventual increase. We therefore believe that the evidence
suggests that the income elasticity decreases at a decreasing rate, but that the precise form of the
nonlinear function has not been found. Pursuing this form is inhibited by the sample of twenty
observations. We suggest further investigation of this issue, using a larger sample, 1s warranted.
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statistically significant at the five percent level. Comparing equations 7.2.1c, 7.2.1d and 7.2.1e,
we see that the adjusted R? dramatically falls from 0.489 to 0.399 with the exclusion of DEF but
rises from 0.489 to 0.517 when CRED is removed. We therefore favour equation 7.2.1e from
these models, confirming our previous results suggesting the importance of GRTH and DEF.
However, exclusion of the log of income, f(INC), causes a large (7.7%) fall in the adjusted R,
from 0.587 for model 7.2.1b to 0.517 for model 7.2.1e, suggesting that this variable is also an

important explanatory factor of the income elasticity.

Equation 7.2.1f includes income inequality in the model. We find, in contrast to the
corresponding bivariate regression results, that this variable is statistically significant and
negative, which is consistent with the RIH and Borooah and Sharpe (1986). GRTH, CRED and
f(INC) are also statistically significant and correctly signed, while DEF is highly insignificant.
Excluding DEF gives equation 7.2.1g. All retained variables are statistically significant at the
1% level and the fit of the equation rises to a high level, suggesting 83.1% explanatory power.
However, this high value relative to previous regressions may be due, at least in part, to the use
of 13 (rather than 20) observations. This model confirms the inferences drawn from the previous
regressions regarding GRTH and f(INC) whilst suggesting an additional role for income
inequality. However, unlike previous regressions it indicates that CRED is an important
explanatory factor, which is implied by Jappelli and Pagano (1994), and that there is no role for

DEF, which suggests that Ricardian equivalence does not hold.

Overall, our results suggest that income growth has a clear negative influence upon the income
elasticity and is consistent with the LCH theory of Modigliani (1986 and 1990). The log of per-
capita income also negatively influences the income elasticity. This might be regarded highly
controversial if it were a simple linear relationship which implied that the elasticity would
eventually become negative. However, the nonlinear logarithmic form allows the elasticity to
decrease at a decreasing rate as the level of income rises which does not necessitate that the
elasticity becomes negative. We argue that this is quite a plausible effect which supports
Keynes's (1936) suggestion, if it contradicts an implication of Modigliani's (1986 and 1990)
LCH. There is also some evidence indicating that increased income inequality reduces the

income elasticity. The fiscal surplus/deficit generally exerts a positive and statistically significant
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influence on the income elasticity indicating some degree of Ricardian equivalence, however,
we are unable to determine whether it is complete or not. This is consistent with previous work.
There is also some evidence which supports the amount of credit available to the private sector

having a positive impact upon the long run income elasticity.

TABLE 7.3: Bivariate Cross-Country Models of the Short Run Income Elasticity of
Consumption, Equation (7.2.1)

GRTH | DEF DEP CRED | GAIN r INEQ INC UNCT | RTRE SUPT RSAV

INT 0.732 0.681 0.448 0.519 0.725 0.511 0.561 0.508 0.586 1.091 0.772 0.815

(4.138) (7.646) (1.049) (3.923) (10.255) (9.023) (1.325) (0.751) (4.788) (3.305) (2.765) (1.561)

EVAR [ -4975 1 2.657 0.665 0.160 -1.819 | 7.276 0.002 0.038 0.847 -0.055 | -0.908 | -1.368

(-0.758) (0.986) (0.262) (0.745) (-2.580) (2.889) (0.140) (0.143) (0.149) (-1.529) (-0.612) (-0.409)

AdjR* | -0.032 | -0.014 | -0.049 | -0.029 | 0.032 0.234 -0.089 | -0.054 | -0.054 | 0.015 -0.042 | -0.047

Table 7.3 notes. This table reports the results of bivariate cross section regressions for 20 countries. The dependent
variable is the short run consumption elasticity with respect to income. The regressors are an intercept (INT) and a
variable (EVAR). The explanatory variable for each regression is given in the top row. The variables and favoured
proxies are the same as those defined in Tables 7.1 and 7.2, except the absolute deviation of income is used for UNCT.
The reported statistics are the same as those defined in Table 7.1. The regression for income inequality only uses 13
observations.

Table 7.3 reports the bivariate regression results for the short run income elasticity. The
variables and statistics are the same as those used in Table 7.1, except the absolute deviation of
income (rather than the level of unemployment) is used to proxy income uncertainty. Only two
variables are significant, capital gains (inflation) and real interest rates, and feature signs which
are economically justifiable. The positive real interest rates effect suggests that the income effect
dominates the substitution effect: increases in capital income raise the short run income
elasticity. However, since this effect is unusual and Keynes (1936) argued that a positive interest
rate effect was likely to prevail in the long rather than short run, we have doubts over the validity
of this effect for the short run elasticity. The negative inflation effect is weak, the adjusted R*
of this regression is 3.2%, so we do not draw strong inferences supporting a significant capital
gains effect. Further, we are unable to construct satisfactory multivariate models which improve
upon these bivariate results. Thus, we tentatively suggest that, to the extent that there are
systematic variations in short run income elasticities, they appear to be positively related to real

interest rates (income effect) and negatively related to inflation (capital gains effect). However,
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the evidence presented in favour of such short run effects is weak. We argue that no substantive

explanation of the short run income elasticity has been revealed.

7.3 Explaining Cross-Country Differences in the Response of Consumption to Inflation

To the extent that inflation is approximating wealth effects, one might consider the variation in
the response of consumption to inflation to be related to factors which affect the MPC out of
assets. We consider such wealth effects as potential explanatory factors for cross-country
differences in the response of consumption to inflation, assuming an inverse relation between

inflation and asset effects.'*

7.3.1 Theoretical Considerations

According to the LCH, older households will have a larger MPC out of assets relative to younger
ones, especially the retired who are depicted as consuming totally out of accumulated saving.
Hence, one might expect a positive (negative) association between the proportion of the retired
population and the MPC out of wealth (inflation). However, the presence of a bequest motive
may reduce the size of such a demographic effect and, in the extreme situation where parents
obtain the same marginal utility from assets bequeathed to their own children as from their own
consumption (as if infinitely lived), there will be no such effect. Such complete intergenerational
altruism may be unlikely because parents are aware, for example, that the young, in a growing
economy, have better income prospects: parents apply a larger discount factor to their children's

utility relative to their own.

Uncertainty over life length can also affect the MPC out of wealth. Greater uncertainty and/or

! If inflation has an impact beyond approximating wealth one would need to explain
cross-country differences in the measurement of income (see Hendry and Ungern Sternberg
1981) or consumers mistaking absolute price increases as relative rises (see Deaton 1977). The
former is related to wealth effects, being the unaccounted inflationary losses on liquid (monetary
or total) assets, so its variation may be reasonably well approximated by the factors cited above.
How one explains the variation in the latter with observable data is not obvious and is regarded
beyond the scope of this Chapter. We concentrate on variations of inflation as a proxy for wealth
effects.
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survival probability suggests a lower (higher) MPC out of assets (inflation). Indeed, the expected
length of retirement may be thought to be negatively (positively) related to the wealth (inflation)

elasticity of consumption.

Muellbauer and Lattimore (1995) expand upon the uncertainty over life length theme by
suggesting an inverse relationship between remaining planning horizon and age. That is, the
young have a small MPC out of assets, those in pre-retirement have a medium MPC out of assets
while the retired have a large MPC out of assets. Thus, one might expect a negative (positive)
relationship between the proportion of the population who are young (YNG;) and the wealth
(inflation) elasticity. Conversely, and as suggested above, a positive (negative) correlation may
be expected between the retired proportion of the population (65+;) and the elasticity out of
assets (inflation). The direction of correlation of the middle aged with the MPC out of wealth
is unclear and is further complicated by the needs of children, in both infancy and when
attending college (see Banks ef a/ 1994). However, one might expect assets to be run down when
children are dependents suggesting a positive (negative) relationship between the dependency
ratio and the MPC out of wealth (inflation). A reverse relationship may be expected if parents
are saving for the education of their children. Further, once children have left home, the
household may save for its retirement, wishing to accumulate, rather than run down, assets.
Thus, the proportion of the population comprised of pre-retirement savers may be negatively

(positively) related to the wealth (inflation) elasticity.

The precautionary motive derived from income uncertainty may reduce (raise) expenditure out

of assets (inflation).

The less binding are credit constraints the more fungible (spendable) 1s wealth. For example,
credit constraints may prevent consumers borrowing upon the basis of illiquid assets such as
housing, frustrating their desired consumption plans. Relaxing such constraints would release
this pent up demand, and has been suggested to be the cause of the UK consumer boom in the
mid/late 1980s - see, for example, Miles (1992). Economies with greater access to credit may

be expected to feature a larger (lower) MPC out of wealth (inflation).
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Our general model for the estimated inflation elasticity, By, is given by (7.3.1) below.

B = f(CRED,, UNCT;,, RTRE, DEP, YNG, RSAV, 65+) (7.3.1)
- + + @)+ -

where By is the estimated inflation elasticity parameter for country 1.
7.3.2 Empirical Analysis

Our modelling approach is similar to that used for the income elasticities. Bivariate regressions
are run for each variable in (7.3.1) to obtain some initial insights into each variable's simple
correlation with the estimated inflation elasticity. Multivariate models yielding partial
correlations are developed based upon the general-to-specific methodology whilst bearing in
mind the results of the bivariate analysis. Favoured specifications are based upon considerations
of fit, theoretical plausibility and misspecification testing. This modelling strategy is applied to

both long and short run inflation elasticities.

Table 7.4 reports the bivariate results for the long run inflation elasticities. The reported statistics
and favoured proxies are the same as those used for Table 7.1, except the absolute income
deviation (rather than the level of unemployment) proxies income uncertainty.'” Initial
regressions using all twenty countries revealed severe departures from normality due to a large
outlying observation for Italy, identified in Figure 7.2. We therefore exclude the Italian
observation from our regressions, restricting the sample to 19 observations, to secure valid
inference. The variables CRED, YNG and 65+ feature theoretically plausible signs and are

statistically significant at the 1% level. All other variables are statistically insignificant.

Table 7.5 presents the only satisfactory multivariate model that could be secured for the long run
inflation elasticity. The definitions of the variables used are the same as for Tables 7.4 and the

statistics are the same as those employed in Table 7.2. As before the regression uses 19

1> The favoured proxies for YNG and RSAV are the proportions of the population aged
15-34 and 50-64, respectively.
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TABLE 7.4: Bivariate Cross-Country Models of the Long Run Inflation Elasticity of
Consumption, Equation (7.3.1)

CRED UNCT RTRE DEP YNG RSAV 65+
INT 0.787 -0.777 -0.011 1.176 8.980 -3.032 -2.812

(1.975) (-1.949) | (-0.009) | (0.690) (3.108) (-1.796) | (-3.411)
EVAR -1.904 28.186 -0.024 -5.999 -30.678 18.150 21.444

(-3.595) | (1.439) (0159) [ (-0.877) [ (-3219) | (1.622) (2.907)
Adj R? 0.236 0.056 -0.058 -0.015 0.209 0.055 0.195

Table 7.4 notes. This table reports the results of bivariate cross section regressions for 19 countries. The [talian
observations is omitted because it consistently causes a severe departure from normality when included in the data
set. The dependent variable is the long run consumption elasticity with respect to inflation. The regressors are an
mntercept (INT) and an explanatory variable (EVAR) . The explanatory variable for each regression is given in the
top row. The variables are the private credit to GDP ratio (CRED), income uncertainty (UNCT), the length of
retirement (RTRE), the proportion of the population who are young, aged 15-34, (YNG), the pre-retirement savers
in the population, aged 50-64, (RSAV), and the proportion of the population aged 65 and over (65+). The reported
statistics are the same as for Table 7.1.

TABLE 7.5: Multivariate Cross-Country Models of the Long Run Inflation Elasticity of
Consumption, Equation (7.3.1)

Int CRED UNCT DEP AdjR? Pr{FR?| Pr(FSC1] | Pr{FFF1] | Prix*N2] | Pe[FHI]
4.792 2334 39.211 -19.510 0.551 10.002] [0.936] [0.860] [0.582] [0.825]
(2.961) -3.788) | (2.448) (-2.861)

Table 7.5 notes. As for Table 7.4 the reported multivariate regressions use 19 observations - Italy is excluded. All
statistics are the same as those defined in Table 7.2 and the variables are the same as those given in Table 7.3.

TABLE 7.6: Bivariate Cross-Country Models of the Short Run Inflation Elasticity of
Consumption, Equation (7.3.1)

CRED UNCT RTRE DEP RSAV YNG 65+
INT -0.011 -0.173 -0.110 -0.309 0.054 0415 -0.195

(-0.141) | (-2.828) | (-0.495) | (-1.638) | (0.203) (0.527) (-0.819)
EVAR -0.153 4.199 0.002 0.940 -0.935 -1.688 0.858

(-1.082) | (2.084) (0.085) (1.264) (-0537) | (-0.637) | (0.460)
Adj R? 0.015 0.089 -0.055 -0.016 -0.044 -0.026 -0.041

Table 7.6 notes. This table reports the results of bivariate cross section regressions for 20 countries. The dependent
variable is the short run consumption elasticity with respect to inflation. The regressors are an intercept (INT) and a
variable (EVAR). The explanatory variable for each regression is given in the top row. The variables are the same
as those defined in Tables 7.4 and 7.5. The reported statistics are the same as those defined in Table 7.1.
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observations. There is no evident misspecification according to the reported diagnostics
suggesting inference is valid. UNCT exhibits a positive and statistically significant impact upon
the inflation elasticity while CRED and DEP feature negative and significant correlations.!® The
model provides significant explanatory power with a 55.1% fit. The estimated coefficients’ signs
are all consistent with cross-country variations expected if inflation were approximating wealth
effects in the long run consumption function. Thus, we suggest that this provides evidence

favouring this interpretation of inflation's role in consumption functions.’

Table 7.6 presents bivariate regressions for the short run inflation elasticity.'* All variables and
statistics are the same as those defined in Table 7.4. None of the variables enter with statistical
significance and no multivariate models exhibiting significant relationships could be developed.
Therefore, we find no explanation for the cross-country variations in the short run inflation

elasticities.

7.4 Explaining Cross-Country Differences in the Speed of Adjustment

Towards Equilibrium

The speed of adjustment towards equilibrium may be determined by the ability of consumers to
change their consumption. We are aware of no theory explaining variations in speed of
adjustment and simply offer some conjecture and empirical evidence. The main explanatory

factors we postulate are habits and adjustment costs and the availability of credit.

A country where consumers are more habitual (higher adjustment costs) in their spending

16 Tt is noticeable that the demographic factor relevant in the multivariate regression
(DEP) is different from those suggested in the bivariate regressions (YNG and 65+). Further,
UNCT, which was not statistically significant in the bivariate regressions is in the favoured
multivariate model.

17 This is consistent with Lattimore's (1994) finding that inflation has no role in an
Australian consumption function when well defined wealth variables are used.

¥ The majority of these elasticities are zero because there are no short run inflation
effects in many of the countries' error correction models.
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patterns may be expected to adjust expenditures more slowly than an economy with lower
adjustment costs. We have no direct habit variable but suggest that an economy's adjustment
costs will likely be related to country specific institutional factors. One such country specific

factor that we can proxy is the financial development of an economy.

The degree of credit constraints may determine the speed of adjustment. For example, binding
credit constraints may prevent rapid adjustments towards equilibrium. On the other hand, greater
availability of credit may enable consumers to adjust more quickly towards their optimal level
of consumption. This would suggest a negative association between the value of the adjustment

coefficient and the degree of financial liberalisation."

We can approximate the availability of credit by many factors. For example, we may expect the
adjustment coefficient to be negatively associated with the availability of credit and positively
related to the rate of unemployment (U;) - the greater the unemployment the greater the number
of constrained consumers. We also consider the change in the rate of unemployment to proxy
this effect. A negative relationship may also be expected with the rate of interest (higher interest
rates suggest larger costs for borrowing) and the proportion of the population who are young

(assuming the young have less access to credit).

The general model for the adjustment coefficient is:

o; = f(CRED;, U, AU, 1, YNG) (7.4.1)
- + 4+ o+ o+

Since the estimated adjustment coefficients for Sweden and Switzerland are positive,
which is inconsistent with error correction behaviour, we also run regressions

excluding these two countries from the sample.

Table 7.7 reports bivariate results for equation (7.4.1) using the full twenty observations. The

% For valid error correction behaviour the adjustment coefficient should be negative
which means that larger (less negative) values imply faster adjustment.
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TABLE 7.7: Bivariate Cross-Country Models of the Adjustment Coefficient,
Equation (7.4.1)

CRED U AU T YNG
INT -0.323 -0.122 -0.194 -0.239 0.830

(-3.569) (-1.271) (-3.625) (-5.353) (1.137)
EVAR 0.169 -0.023 -0.199 0.269 -3.551

(1.197) (-1.412) (-0.786) (0.116) (-1.478)
Adj R? 0.003 0.061 -0.018 -0.055 0.034

Table 7.7 notes. This table reports the results of bivariate cross section regressions for 20 countries. The dependent
variable is the adjustment coefficient. The regressors are an intercept (INT) and a variable (EVAR). The explanatory
variable for each regression is given in the top row. The variables are as defined in previous Tables with U and AU
being the rate of unemployment and its change, respectively.

TABLE 7.8: Bivariate Cross-Country Models of the Adjustment Coefficient (continued),
Equation (7.4.1)

CRED U AU T YNG
INT -0.271 -0.211 -0.193 0.278 0.408

(-2.535) (-2.445) (-4.375) (-9.192) (0.579)
EVAR 0.015 -0.010 -0.366 1.066 -2.234

(0.081) (-0.633) (-2.410) (0.612) (-0.965)
Adj R? -0.062 -0.035 0.089 -0.046 -0.021

Table 7.8 notes. This table reports the results of bivariate cross section regressions for 18 observations on the
adjustment coefficient. The Swedish and Swiss adjustment coefficients are excluded because they feature theoretically
indefensible positive signs. Variables and statistics are the same as for Table 7.7.

variables and statitistics reported are the same as those presented in previous tables. None of the
variables enter with statistical significance. Multivariate models with significant explanatory
power could not be developed. To consider whether this was due to the implausible Swedish and
Swiss observations we reestimated the bivariate regressions excluding these two countries. Table
7.8 reports these regressions using the remaining eighteen observations. The only variable which
is statistically significant is the change in unemployment, however, it enters with a theoretically
unanticipated negative sign. As before, plausible multivariate models which provide significant

explanatory power could not be developed. We conclude that the evidence suggests no
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systematic relationship between the adjustment coefficient and credit constraints.

7.5 Explaining Cross-Country Differences in the Proportion of Current Income Consumers

Evident excess sensitivity has led to the modification of the rational expectations permanent
income/life cycle hypotheses (REPIH/RELCH) to allow for current income consumers.
Originally this excess sensitivity was considered due to the presence of liquidity constraints.
Recent literature has suggested other potential reasons as well. "The Euler equation approach has
generated a large empirical literature, much of which has dealt with the issue of whether
consumption depends on predictable changes in current income. The weight of existing empirical
results indicates that it does, although the reason for this dependence - whether it reflects
liquidity constraints or precautionary saving - remains in dispute.” (Bayoumi and Masson, 1998,
p. 1035). Indeed, Hahm and Steigerwald (1999) present evidence which suggests that income
uncertainty, operating through precautionary saving, partially explains the excess sensitivity of
consumption to current income.”” We will consider whether the excess sensitivity found for

OECD countries is due to liquidity constraints and/or precautionary saving.

Many studies which estimate models allowing for current income consumers have sought to
determine whether this proportion reflects the degree of liquidity constraints (see, for examples,
Jappelli and Pagano, 1989; Campbell and Mankiw, 1991; and Jin, 1994). Jappelli and Pagano
(1989) present tentative evidence suggesting that the countries with the lowest proportion of
current income consumers also exhibit the largest levels of consumer credit (such as Sweden and
the USA). Campbell and Mankiw (1991) also assert that their estimated proportions of current
income consumers are smaller for economies with better developed consumer credit markets.
This suggests that the availability of consumer credit is negatively related to the proportion of

current income consumers.

2 Hahm and Steigerwald (1999) also argue that durable consumption may be particularly
sensitive to consumer sentiment and, therefore, income uncertainty. Since we use total consumer
expenditure we might expect income uncertainty to influence the cross-country variation in the
proportion of current income consumers.
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Jin (1994) suggests the following potential explanatory factors for the cross-country variation
in the proportion of current income consumers. Economies with higher unemployment rates are
likely to feature more people unable to access capital markets. Higher expected income growth
suggests a steeper earnings profile through time, leading to people being liquidity constrained
for longer because their actual income is lower than their optimal income level for longer. The
young will likely be more liquidity constrained suggesting the larger is this proportion of the
population in this age group the greater is the liquidity constraint. Economies with faster
population growth rates will feature a larger proportion of young people and should, therefore,
be subject to more binding liquidity constraints. Countries with lower savings (rates) are likely
to be more liquidity constrained than those with higher savings. While high interest rate

economies will hinder borrowing.

Jin (1994) produces estimates of the proportions of current income consumers for nineteen
countries, over the period 1965-1988, using an income measure which incorporates both private
and public sector income and total expenditure measures consumption. Using bivariate cross-
country regressions, Jin (1994) finds that the proportion of current income consumers only
features a statistically significant and theoretically expected relationship with the rate of
unemployment and the savings rate. No significant relationship is found between this proportion
and population growth, the fraction of the population who are young, income growth or the real
rate of interest.?! More reliable estimation is believed to be obtained using a pooled regression.”
In this regression all the variables considered by Jin (1994) are significant, except interest rates.
Income growth, unemployment and the proportion of the economically active population who

are young are positively related with the proportion of current income consumers whilst

21 These results are based upon six separate regressions of the estimated coefficient for
the proportion of current income consumers against the sample mean (for each country) of each
variable.

2 Jin(1994) uses a pooled regression by substituting m; = b, + Xb,Z;, 1=1,2...6; into his
modified REPTH/RELCH model, which features a nonlinear semi-logarithmic form, to yield:
AInC; = p; + [by + Eb,Z](Y/Ci. DAINY, - p[by + b, Z; (Y41 /Cirt) + 2, Where Z; denotes the
sample mean of each of the six variables used to proxy credit constraints. This is estimated with
non-linear three stage least squares using the second lag of consumption growth from each
country and a constant as instruments.
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population growth and the savings rate exhibit a negative association. This is argued to confirm
that liquidity constraints explain the variation in the proportion of current income consumers.?
Thus, Jin (1994) provides evidence which, in general, supports the REPIH/RELCH, modified

to allow for liquidity constrained consumers.

Although Acemoglu and Scott (1994) find that precautionary saving rather than liquidity
constraints explain the rejection of the REPIH/RELCH for the UK, we are not aware of any
previous cross-country analyses of the relationship between the proportion of current income
consumers and income uncertainty. To measure income uncertainty we follow Muellbauer
(1994) and Malley and Moutos (1996) by using the rate of unemployment, its difference and the
absolute deviation of income. Larger values of all three measures indicate greater income
uncertainty. If greater income uncertainty reduces consumers' confidence about expected future
income, they may prefer to base their consumption decisions on current rather than future
income: greater uncertainty raises the proportion of current income consumers. Thus, one would
expect a positive association between the proportion of current income consumers and the
specified measures of uncertainty. An alternative hypothesis is that income uncertainty may
reduce the expenditure of current income consumers {allowing them to save), which is what m;
measures in our model.* Under this hypothesis, our measures of income uncertainty would be

negatively correlated with the proportion of current income consumers.

We base our model of potential explanatory factors on the liquidity constraint variables
employed by Jappelli and Pagano (1989) and Jin (1994) and on income uncertainty measures
used by, for example, Muellbauer (1994) and Malley and Moutos (1996). However, we note that

unemployment (and its change) may approximate both liquidity constraints and income

2 All variables exhibit the correct sign except population growth which should be
positive. It is argued that this effect should be considered in combination with the proportion of
the population who are young, however, it is not obvious that their combined impact is positive,
so an anomaly remains.

2* This would suggest the relaxation of the assumption that current income consumers'
consumption must equal their income each period in the derivation of the modified rational
expectations model - at least across countries. This could easily be done by relaxing the
assumption that current income consumers are not allowed to accrue precautionary savings.
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uncertainty. We expect the proportion of current income consumers (7;) to be negatively related
to private sector debt to GDP ratio (CRED;) and the saving rate (SY;). We also expect a positive
or negative association with the rate of unemployment (U;), and its difference (AU;) and the
absolute deviation of income (AD;). A positive correlation is anticipated with (disposable)
income growth (GRTH,), the proportion of the fofal population aged between 15 and 34 (YNG),

population growth (GPOP,) and real interest rates (r;).>> Equation (7.5.1) summarises this model:

™= f(CREDl, SYi, Ui> AU;, A.Di, GRTHI, YNGi, GPOPD ri). (7.5.1)
s + + + o+

In Chapter 6 we produced two sets of estimates for 71;; one set using Generalised Methods of
Moments (GMM) which implicitly accounted for durability and another employing Instrumental
Variables (IV) which explicitly introduced moving average error terms to allow for durables.
The estimates produced by these two methods are similar so we apply (7.5.1) to both sets of

estimates.

[V estimates of bivariate models are presented in Table 7.9. None of the variables form
statistically significant bivariate relationships (at the five percent level) with the proportion of
current income consumers, although YNG is correctly signed and statistically significant at the
ten percent level. The corresponding bivariate models for the GMM estimates are reported in
Table 7.10. YNG enters with the expected positive sign and is statistically significant at the five
percent level while GPOP is also correctly signed though only significant at the ten percent level.
CRED is statistically significant but features a positive sign which is not consistent with

increased credit reducing the proportion of constrained consumers.?

5 All variables proxy liquidity constraints except AD; which captures income uncertainty
effects. U; and AU, proxy both liquidity constraints and income uncertainty effects. To be
consistent with the liquidity constraint interpretation these variables should be positively related
with the income elasticity, whereas, both a positive and negative relation is consonant with
income uncertainty effects.

26 This positive relationship is consistent with increased credit reducing enforced saving
and increasing consumption out of aggregate income. Such an interpretation would suggest that
the estimated parameter represents an income elasticity rather than the proportion of current
income consumers. However, because neither the bivariate IV nor the nonlinear three stage least
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TABLE 7.9: Bivariate Cross-Country Models of Current Income Consumers,
IV Estimates, Equation (7.5.1)

CRED SY 6] AU AD GRTH | YNG GPOP r

INT 0.646 0.747 0.785 0.753 0.780 0.614 -0.378 0.674 0.742

(8.325) (10.173) | (13.657) | (18.448) | (13.253) | (7.394) (-0.623) | 9.078) (22.152)

EVAR {0.172 {-0.091 |-0.010 |-0.084 |-2.234 |4.690 |3.716 |8.116 |-0514

(1.278) (-0.196) (-1.031) (-0.747) (-0.965) (1.656) (1.872) 0.916) (-0.369)

Adj R? 0.044 -0.054 -0.020 -0.045 -0.026 0.012 0.104 0.006 -0.051

Table 7.9 notes. This table reports the results of bivariate cross section regressions for 20 countries. The dependent
variable is the proportion of current income consumers (I'V estimates). The regressors are an intercept (INT) and a
variable (EVAR). The explanatory variable for each regression is given in the top row. The variables and favoured
proxies are the private sector debt to GDP ratio (CRED)). the saving rate (SY)), the rate of unemployment (U;) and
its first difference (AU), the absolute deviation of income (AD)), disposable income growth (GRTH,), the proportion
of the rotal population aged between 15 and 34 (YNG;,), population growth (GPOP)) and real interest rates (r;). T-
ratios use White's (1980) heteroscedasticity consistent standard errors.

TABLE 7.10: Bivariate Cross-Country Models of Current Income Consumers,
GMM Estimates, Equation (7.5.1)

CRED SY U AU AD GRTH YNG GPOP r
INT 0.519 0.644 0.824 0.724 0.768 0.599 -1.204 0.576 0.713
(6.523) (7.656) (10287) | (13.062) | (11.752) | (4.819) -1.546) | (7.024) (20.584)

EVAR | 0.369 0.550 -0.023 -0.054 -2.843 4.350 6.390 18.006 -0.073

(2.946) (1.088) (1227) | (-0262) | -1.077) | (1.044) (2.363) (1.807) (-0.062)

AdjR? | 0.201 -0.021 0.049 -0.053 -0.029 -0.023 0.210 0.116 -0.056
Table 7.10 notes. This table reports the results of bivariate cross section regressions for 20 countries. The dependent
variable is the proportion of current income consumers (GMM estimates). The variables and favoured proxies are the
same as for Table 7.9.

Table 7.11 presents multivariate models for the proportion of current income consumers. The
statistics are the same as those reported in Table 7.2 and the variables used are the same as those
employed in Tables 7.9 and 7.10. Multivariate regressions are developed using the general to
specific methodology. The preferred specifications are based around the three variables, GRTH,

YNG and GPOP, identified as promising above plus SY. All of the four reported equations are

squares estimates support a statistically significant and positive relationship, we do not regard
the GMM estimates as providing powerful evidence rejecting the modified REPIH/RELCH.
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TABLE 7.11: Multivariate Cross-Country Models of Current Income Consumers,
Equation (7.5.1)

v GMM GMM GMM

7.5.1a 7.5.1b 7.5.1¢ 7.5.1d
Intercept -0.499 -1.220 -0.966 0.366

(-0.891) (-1.404) (-0.765) (2.009)
SY -0.651

(-1.157)
GRTH 6.305 2.771 7.155

(1.842) (0.754) (1.514)
YNG 3.841 6.203 5.481

(1.997) (2.297) (1.231)
GPOP 4.553 21.111

(0.296) (2.181)

Adj R? 0.113 0.178 0.170 0.153
Pr[FR?] [0.186] [0.074] [0.080] [0.095]
Pr[FSC1] [0.496] [0.788] [0.636] [0.914]
Pr[FFF1] [0.359] [0.561] [0.615] [0.751]
Pr[x°N2] [0.768] [0.981] [0.842] [0.779]
Pr[FH1] [0.461] [0.051] [0.301} [0.434]

Table 7.11 notes. This table reports the results of multivariate cross section regressions for 20 countries. The
dependent variable is the proportion of current income consumers (both IV and GMM estimates). All statistics are
the same as those reported in Table 7.2. All variables are as specified for Tables 7.9 and 7.10.

free from evident misspecification indicating valid inferences may be drawn.

Equation 7.5.1a is the best multivariate model that could be developed using the IV estimates
of m;. The regression does not exhibit statistically significant explanatory power and all the
variables, SY, GRTH and YNG, are individually insignificant at the five percent level. However,

they are all correctly signed and GRTH and YNG are significant at the ten percent level.
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The three remaining models are for the GMM estimates of m;. These are exclusively based on
combinations of the variables GRTH, YNG and GPOP, although all of these variables could not
be included together. All three equations are statistically significant at the ten percent level,
though not at the five percent level. Equation 7.5.1b includes GRTH and YNG which are both
correctly signed, however, only the latter is individually significant. Equation 7.5.1¢ includes
YNG and GPOP which are both correctly signed if individually insignificant. Equation 7.5.1d
includes GRTH and GPOP. Both feature the expected signs with the former being statistically
insignificant and the latter statistically significant at the five percent level. These regressions
provide evidence suggesting that some combination of GRTH, YNG and GPOP explain the
variation in 7; The best combination, according to individual t-ratios, appears to be GRTH and

GPOP.

Both GMM and IV cross-section estimates provide some evidence supporting the view that ©
represents the proportion of liquidity constrained consumers. Following Jin (1994), we estimate
the REPIH/RELCH model in a system, to exploit the larger sample provided by the pooled data,
and explicitly allow the parameters to vary with the explanatory factors outlined in (7.5.1).7

That is, we estimate our modified REPIH/RELCH model using the equation:

(7.5.2)
AlnC, =y, + [b, + b,CRED; +-b2_SYi +b,U; + b,AU; + b;AD, + b,GRTH, + b, YNG,; + byGPOP; + byr,JAInY, + u;.

Following Jin (1994) we estimate (7.5.2) using a system estimator. However, instead
of simply using nonlinear three stage least squares (NL3SLS), as Jin (1994) does, we
employ iterative NL3SLS.*® Kennedy (1985) p. 140 cites Monte Carlo evidence
which demonstrates the marked superiority of iterative 3SLS over 3SLS. 3SLS is the
systems counterpart of the IV estimator (two stage least squares, 2SLS). In the current
context this procedure involves estimating (7.5.2) by IV for the i countries — provided
they are (over) identified. The structural equation coefficient estimates are retrieved

from the reduced form parameters and are used to construct the

77 The greater information provided by the panel of data should enhance our inference.

28 (7.5.2) could not be estimated using GMM, Eviews 2.0 suggested collinearity
problems, although exactly the same equation could be estimated using 3SLS. We therefore
provide 3SLS rather than GMM estimates.
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variance/covariance matrix of the structural equation's residuals. Using this estimated
variance/covariance matrix one estimates (7.5.2), as a single equation, using generalised least
squares (GLS), to produce the 3SLS estimates.” If the covariances are zero the 3SLS and IV
estimators will produce identical estimates; however, if they are non-zero, 3SLS will be more
efficient. The 3SLS estimates are consistent, even in the face of first order autocorrelation,
provided we use appropriately dated instruments.*® The instruments used are the second lags on
consumption growth, income growth and the log-levels of consumption and income. The results

of Chapter 6 suggest these to be the most relevant instruments for the majority of countries'

REPIH/RELCH specifications.

Table 7.12 reports NL3SLS estimates of three versions of equation (7.5.2).3! The first, 7.5.2a
is the most general model including all the variables specified in (7.5.2). All variables enter with
theoretically justifiable signs and are statistically significant at the five percent level, except SY,
AD and YNG, which are all highly insignificant. Removing these insignificant variables yields
equation 7.5.2b. All retained variables feature theoretically plausible signs and are statistically
significant at the one percent level. It therefore represents our preferred model for drawing
inference. This preferred equation suggests that CRED, U, AU, GRTH, GPOP and r, explain the

cross-country variation in the proportion of current income consumers which is consistent with

both liquidity constraints and precautionary saving explaining the variation in ;.

Table 7.13 reports these systems' determinant of the residual variance/covariance matrix, |Q|,

2 Jterative 3SLS uses the 3SLS estimates to produce new estimates of the structural
equations' error terms and, therefore, the system's error variance/covariance matrix. The latter
is then used to produce new GLS parameter estimates. Calculation of the error
variance/covariance matrix and GLS parameter estimates is repeated until these parameter
estimates converge.

3% Qur results from Chapter 6 suggest that almost all equations are free of significant
autocorrelation.

31 To save space we do not report the estimated country specific intercepts.
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TABLE 7.12: Iterative NL3SLS Estimates of the Cross-Country Variation in the
Proportion of Current Income Consumers, Equation (7.5.2)

7.5.2a 7.5.2b
Intercept (by) 0.836 0.484
(1.438) (3.899)
CRED (b,) -0.275 -0.366
(-2.120) (-3.548)
SY (by) -0.211
(-0.289)
U (bs) -0.073 -0.078
(-4.324) (-4.879)
AU (b,) 0.584 0.648
(2.905) (3.756)
AD (bs) 3.325
(0.885)
GRTH (by) 12.561 12.682
(3.740) (4.386)
YNG (b,) -1.489
(-0.625)
GPOP (by) 25.993 26.874
(2.664) (3.645)
r (bs) 6.857 5.865
(3.071) (3.708)

Table 7.12 notes. NL3SLS estimates of cross country variation in the proportion of current income consumers,
equation (7.5.2). T-ratios are reported below the estimated parameters. Bold emphasis indicates an insignificant
parameter. Different intercepts are allowed for each country (fixed effects) but are not reported to save space. The

same instrument set is used for each country being: AlnC,,, AlnY,,, InC,,, InY,, and an intercept.
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TABLE 7.13: (Implied) Iterative (NL)3SLS Estimates of the Proportion of Current
Income Consumers, Equations (6.2.34) and (7.5.2)

6.2.34a 7.5.2a 7.5.2b
m (PID) |t AdGR? |7 (PI2) |AdiR® [m (PI3) | AdjR?
AUL 0.911 4874)  |-0.165 |0805 |-0.241 |0.841 -0.202

AUT 0.881 (5-333) 0.363 0.732 0.243 0.746 0.320

BEL 0.473 (4.375) 0.554 0.530 0.410 0.525 0.474

CAN 0.669 (7.388) 0.659 0.682 0.534 0.708 0.589

DEN 0.708 (4.383) 0.148 0.629 -0.068 0.561 0.108
FIN 0.863 (8.126) 0.625 0.918 0.469 0.889 0.536
FRA 0.693 (10.095) 0.637 0.654 0.514 0.655 0.568
GER 0.770 (9.990) 0.810 0.833 0.725 0.787 0.766
GRE 0.680 (8.395) 0.670 0.685 0.538 0.701 0.571
ICE 0.701 (6.639) 0.759 0.730 0.669 0.737 0.705
IRE 0.693 (1.682) 0402 10462 0.179 0.411 0.246
ITA 0.583 (5.667) 0.528 0.524 0.333 0.544 0.414
JAP 0.869 (11.963) 0.779 0.889 0.690 0.906 0.719
NET 0.740 (8.009) 0.653 0.656 0.526 0.682 0.580
NOR 0.832 (2.501) 0.190 0.615 -0.092 0.625 0.030
SPA 0.727 (8.132) 0.659 0.592 0.468 0.577 0.517

SWE 0.837 (7.075) 0.223 0.675 0.019 0.647 0.135

SwWz 0.588 (10.147) 0.690 0.625 0.575 0.620 0.622

UK 0.511 (5.508) 0.559 0.440 0330 | 0397 0.362

USA 0.397 (2.287) 0.466 0.459 0.335 0.461 0.409

Q| 6.15x1078 3.09x1078 3.63x107

SBIC -177.411 -178.193 -178.060

Table 7.13 notes. The table reports the proportion of credit constrained consumers, 7;, with associated t-ratios, t, and
adjusted R?, Adj R?, for equation (6.2.34), without MA error, and the adj R? and value of =, implied by equations
7.5.2a and 7.5.2b, reported in Table 7.12. |Q2| denotes the determinant of the estimated residual variance/covariance
matrix for each system, where SBIC=In|Q| + p[In(NT)/NT], with N=20 countries, T=35 periods and p is the number
of estimated parameters.
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with corresponding SBIC,* the adjusted R? of each individual equation in each system and the
proportion of current income consumers implied by each system’s parameter estimates.® We
also report the iterative 3SLS estimates of equation (6.2.34), which does not allow =; to vary
with explanatory factors (denoted 6.2.34a), for comparative purposes.* All three systems feature
plausible estimates of 7r;, in the sense that they fall between zero and one for all countries,
although the estimate for Ireland is statistically insignificant for system 6.2.34a. Both the
systems where T; varies with explanatory factors, 7.5.2a and 7.5.2b, feature notably superior
SBICs to the system where 7; is not related to variables, 6.2.34a. Thus, 7.5.2a and 7.5.2b are
preferred to 6.2.34a. System 7.5.2a features a slightly better SBIC compared to 7.5.2b, however,
three of 7.5.2a's individual equations' adjusted R?s are negative while only one is negative for
7.5.2b (one country's adjusted R? is also negative in system 6.2.34a). Further, and as suggested
above, three of the factors explaining the variation in 7; are statistically insignificant in 7.5.2a
while all such factors are significant at the one percent level for system 7.5.2b. Overall, we
favour system 7.5.2b for inference, with its well determined parameters and fewer negative

adjusted R, despite a sl/ightly inferior SBIC relative to 7.5.2a.

As can be seen from Figure 7.6, which visually plots the actual and implied estimates of =; for
these three systems (where P11, PI2 and PI3 denote the values of m; for systems 6.2.34a, 7.5.2a
and 7.5.2b, respectively), the estimates for systems 7.5.2a and 7.5.2b are extremely similar. This
suggests that the three explanatory factors excluded from 7.5.2a to obtain 7.5.2b have virtually
no impact on the implied estimates of w;. However, the estimates of =, for 6.2.34a are clearly
different from those of the other two systems, indicating the impact of allowing 7; to vary with

explanatory factors.

2 SBIC = In|Q| + p[(InNT)/NT], where N=20 (countries), T=35 (time periods) and p is
the number of parameters in each system (p=40 for 6.2.34a, p=30 for 7.5.2a and p=27 for
7.5.2b).

33 We calculate the implied proportions of current income consumers by substituting the
cross-country estimates from Table 7.12 into the formula 7t; = [b, + b,CRED; + b,SY; + b;U; +
b4AUi + bSADi + bsGRTHl + b-/YNGi + bgC}POPl + bgri].

3* This is equivalent to estimating (7.5.2) imposing the restriction b; = 0, for i=1,....9.
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FIGURE 7.6: Iterative NL3SLS Etimates of the Proportion of
Current Income Consumers (PI)
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The superiority of 7.5.2b suggests that 7; varies across countries with credit, the level and
change in unemployment, income and population growth and the rate of interest. Exploitation
of the information incorporated in the full panel of the data facilitates clarification of the
multivariate time series results reported in Table 7.11. In particular, we are able to clarify that
factors beyond income and population growth influence the proportion of current income
consumers and that the proprtion of the population who are young and the saving rate do not
explain the cross-country variation in ;. Further, our preferred system for drawing inference,
7.5.2b, suggests that up to five proxies for liquidity constraints, CRED, AU, GRTH, GPOP and
1, explain the cross-country variation in the proportion of current income consumers. Of course,
AU is also consistent with precautionary saving explaining the variation in 7; while the sign of
U is only consistent with a precautionary saving interpretation. Thus, our evidence suggests that
the proportion of current income consumers and, therefore, the excess sensitivity of consumption

to predictable changes in income growth, systematically vary with the intensity of liquidity

282




constraints and the degree of income uncertainty.*

7.6 Conclusions

In this Chapter we have attempted to explain the cross-country variation of long and short run
consumption elasticities with respect to income and inflation, the speed of adjustment to
disequilibrium (adjustment coefficient) and the proportion of current income consumers. To this
end, bivariate and multivariate cross section regressions, relating each of these parameters to
potential explanatory factors, have been employed. We are not aware of previous analyses which
seek to explain cross-country variations in these parameters, except for the proportion of current
income consumers, and this represents the main innovation of this Chapter. Further, we extend
the variables considered by Jin (1994) for explaining cross-country variation in the proportion
of current income consumers to include a direct measure of private sector credit and to consider

a precautionary saving interpretation.

The long run income elasticities are found to be negatively related to income growth. This is
consistent with Modigliani's (1986 and 1990) LCH theory of the APC and reinforces the
evidence provided by Jappelli and Pagano (1994). We find the fiscal surplus/deficit to GDP ratio
to be positively associated with the income elasticity suggesting at least partial Ricardian
equivalence, which is consistent with recent studies (see Jappelli and Pagano 1994 and Pesaran,
Haque and Sharma 1999). We provide some evidence that holdings of private sector credit
positively influence the income elasticity which is consistent with the findings of Jappelli and

Pagano (1994).

Our results indicate that the log of per-capita income is negatively correlated with the income

elasticity. The use of the natural logarithm means that the income elasticity does not necessarily

3% Data constraints have prevented us from considering consumer confidence variables
to approximate income uncertainty effects, as employed by Acemoglu and Scott (1994), Carroll,
Fuhrer and Wilcox (1994) and Fan and Wong (1998). Use of such data, when it becomes
available for a broad range of countries, should enable one to further clarify the relationship
between precautionary saving and excess sensitivity.
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become negative as the Jeve/ of income rises, which removes the objections that can be made
against a simple linear relationship. This provides support for a negative relationship between
per-capita income and the APC often attributed to Keynes's (1936) AIH and contradicts an
implication of Modigliani's (1986) LCH. This finding represents a particular innovation of the

current study.

There is also some evidence indicating that increased income inequality reduces the income
elasticity. This is consistent with the RIH and the simulation results of Borooah and Sharpe

(1986).

We find that the credit available to the private sector and the dependency ratio have negative
impacts upon the long run inflation elasticity while income uncertainty exhibits a positive
association. These results are consistent with inflation approximating wealth effects (through a
negative correlation) in the long run consumption function and supports the evidence produced
by, for example, Lattimore (1994). That is, the results imply that increased credit raises the
spendability of assets, increased uncertainty raises the accumulation of wealth while an increased

dependency ratio raises spending out of wealth to support the needs of children.

We are unable to uncover any systematic explanation of the variation in the short run response
of consumption to income or inflation, except a possible, if weak and unconvincing, interest rate
or capital gains effect for the income elasticity. This lack of empirical evidence is consistent with

the general shortage of theory on the short run.

We find no evidence to suggest that the adjustment coefficient systematically varies with the
degree of credit constraints. This may also reflect a lack of theory regarding the variation in this

parameter.

We find evidence suggesting that both liquidity constraints and income uncertainty explain the
cross-country variation in the proportion of current income consumers. Liquidity constraints
unambiguously influence the proportion of current income consumers through private sector

credit, income and population growth and the rate of interest. Liquidity constraints and/or
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precautionary saving may also influence this proportion through the change in the rate of
unemployment, while the negative association of the rate of unemployment with the proportion
of current income consumers is only consistent with a precautionary saving interpretation. The
finding of a role for precautionary saving, in addition to liquidity constraints, in explaining the
cross-country variation in the proportion of current income consumers is also an innovation of

this study.

7.A Data Appendix

The variables used to explain the cross-country variations in the estimated parameters of this
Chapter are the averages, over the period 1960-1994 (unless otherwise stated), of the variables

listed below.

CRED 1s proxied by two different variables: the money to GDP ratio (M/G) and the private
sector domestic credit to GDP ratio (PSDC/G). Where (broad) money, M, is defined as money
plus quasi-money, reported as lines 34 and 35, respectively, in the data source International
Monetary Fund International Financial Statistics (IMFIFS). Sources for, and construction of|
GDP, G, is detailed in Chapter 3. Private sector domestic credit, PSDC, is obtained from line
32d of IMFIFS.

DEF  =D/G. Where the Central Government fiscal surplus/deficit, D, is obtained from line
80 of IMFIFS. Data is available over the period 1960-1994 for all countries except Iceland
(1960-64 and 1972-94), Japan (1960-93) and Spain (1962-94). The periods over which the data
is available is given brackets. When data over the full sample (1960-1994) is not available, we
take the mean of the available data, for the cross-country comparisons. Sources for, and

construction of, GDP, G, is detailed in Chapter 3.

f(INC) This is a function of the level of per capita income in a common currency. Where the
measure of income, INC, is real (1990) per-capita GDP in thousands of Geary-Khamis US
dollars. This is available for all countries, except Iceland, from Maddison 1995. For Iceland we

use real GDP in Kronur (from UN/OECD National Accounts) and convert it into dollars by
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dividing by the Kronur/dollar exchange rate (line rf from IMFIFS). We then multiply by the
ratio of Iceland's consumer price index to that of the USA. This is then multiplied by the ratio
of Norway's average GDP level in Geary-Khamis US dollars to its GDP level converted into US
dollars: (12268.5/14585.2). This adjusts, to some degree, the difference in the two calculations
for Iceland (being the adjustment for purchasing power parity). Our functions are based upon
the following four transformations. The first is simply the untransformed variable, INC. The
second is its natural logarithm, In INC. The third is its square root, v INC. The fourth is the

squared value of the log, (InINC)*.

GAIN ~ AlnP, where P, is the price level (1990~100). See Chapter 3 for sources and

construction of prices.

GRTH =InY,-InY,,, where Y, is per-capita real private disposable income at 1990 prices. We
also try per-capita GDP growth, however, this is not the favoured measure. Sources and

construction of income and GDP are outlined in Chapter 3.

INEQ Gini coefficient of income inequality. This is reported on p. 21 of Atkinson (1996). It
is only available for thirteen countries: Belgium, Finland, France, Germany, Ireland, Italy, the

Netherlands, Norway, Spain, Sweden, Switzerland, the UK and the USA.
GPOP is population growth. See Chapter 3 for sources and construction of population.

r The natural logarithm of one plus the short term real interest rate is exactly defined as
In[1+(1/100)]-AInP, where P, is the price level (1990~100) and I, is the nominal rate of interest.

Sources and construction of prices and interest rates are outlined in Chapter 3.

RTRE Retirement Length. The average life expectancy at birth (years) for both sexes, LE,
minus 65. It is assumed that 65 is the age of retirement for both sexes in all countries. Where LE
is reported in Table A.15 of UN World Population Prospectus the 1992 Revision (1993).
Averages for the periods 1950-55, 1955-60,..., 1990-95 are reported for all 20 OECD countries.

We try two measures, the first averages the data from 1960-1994. The second averages LE over
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the period 1950-80 to recognise that only the economically active make expenditure decisions.

SY = (Y+-C)/Y, Where C, and Y, are real per-capita disposable income and total
consumption, respectively. See Chapter 3 for details of sources and construction of consumption

and income.

U is the standardised rate of unemployment. See Chapter 3 for sources and details of

construction of this variable.

AU = Ut - UI~1'

UNCT We use three measures for UNCT: U, AU and AD. The first two are outlined above.
The third, AD, the absolute deviation of income growth is defined as: |AlnY - "trend"|, where
"trend" 1s, following Muellbauer (1994) and Muellbauer and Lattimore (1995), the average trend

growth over the past 5 years. That is, an MA(5) of income growth.

Age Structure variables are based upon the age distribution of the population, AGE, which is
broken down into those (of both sexes) falling in the inclusive age groupings: 0-4, 5-9, 10-14,
15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49_ 50-54, 55-59, 60-64, 65-69, 70-74, 75-79 and
80+; for the years 1950, 1955, 1960, 1965, 1970, 1975, 1980, 1985, 1990 and 1995. Where the
1995 observation is a "medium variant" projection. We take the averages of appropriate
combinations of these age groupings over the period 1960-1995 for our cross-country analysis.
The data source is The Sex and Age Distribution of the World Populations the 1994 Revision UN

1994. The variables obtained from this source are listed below.

DEP  The dependency ratio. The proportion of the fofal population aged between 0 and 15
years. We also consider the proportion of the population aged between 0 and 19. The former

measure 1s favoured.

YNG  The proportion of the population who are young. We try three measures for this: the

proportions of the fotal population aged between 15 and 24 years, between 15 and 29 years and
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between 15 and 34 years. The later is the favoured measure.

RSAV The proportion of the population who are saving for retirement. We consider three
measures for this: the proportions of the total population aged between 40 and 64 years, between
45 and 64 years and between 50 and 64 years. We favour the latter measure.

65+ The proportion of the fotal population aged 65 and over. The retired.

SUPT  The support ratio. The number of the population of working age (15-64) divided by the

number of retirement age (65 and over).
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CHAPTER 8

CONCLUSIONS

Research into consumer behaviour over the past twenty years has been dominated by two
modelling methodologies: error correction mechanisms (ECMs) and (modified) rational
expectations permanent income hypothesis/life cycle hypothesis (REPIH/RELCH) models.
Empirical investigations of these two methods have primarily focussed upon the UK and the
USA although a small number of recent analyses have examined a broader range of countries.
Those analyses which consider a broad range of economies always focus on one model only and
any cross-country investigation conducted is generally limited. Furthermore, the substantive
findings of these recent international analyses have been based upon income data incorporating

the public sector.

The present thesis has sought to empirically investigate the ECM and REPIH/RELCH
methodologies for twenty OECD economies over the period 1960-1994 using income data
exclusively based upon the private sector. This provides the longest time-series of data
exclusively employing the more appropriate private disposable income measure for all twenty
OECD countries compared to any previous study. In Chapter three we argued that
transformations of variables based upon GDP and private disposable income featured, at times,
very low correlations, and could potentially yield quite disparate inference. Since private
disposable income 1s closer to the concepts of Hicksian and labour income compared to measures
incorporating public sector income, such as GDP, we argue that inference from models using

private disposable income will be superior.

We also employ more flexible specifications relative to any previous international comparative
study. Time-series ECMs, based upon the log of consumption, the log of income and inflation,
are estimated - in Chapter three these three variables were generally found to be I(1) across
countries therefore satisfying the necessary condition for forming a cointegrating relation. These

are the variables employed by Davidson et al (1978) - DHSY - and this specification may be
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interpreted as an approximation of Ando and Modigliani’s (1963) life cycle hypothesis (LCH)
formulation with inflation capturing asset effects. Our specifications allow short run dynamics
to be heterogeneous across countries, intercepts to be included or excluded from the long run
consumption functions and inflation to be incorporated or omitted from both the long and short
run component of the model. We also consider dynamic models facilitating two forms of

asymmetric adjustment towards long run equilibrium: the partitioned and (reduced) cubic forms.

In Chapter four we present evidence for the existence of a cointegrating vector for all twenty
countries. All countries’ cointegrating vectors represent reasonable approximations of long run
consumption functions according to statistical and theoretical criteria, except for the Swedish
and Swiss long run models which are not convincing as equilibrium consumption functions (with

incorrectly signed adjustment coefficients in the consumption growth equation).

The long run income elasticities estimated in Chapter four vary substantially across countries.
There is evidence of a below unit income elasticity for six countries, a unit income elasticity for
nine countries and an above unit income elasticity for five countries. The evidence for a below
unit income elasticity may be underestimated due to omitted variable bias raising some of the
countries’ elasticities and the poor determination of some countries’ income elasticities. Thus,
we argue that one should not automatically assume that consumption is homogeneous of degree
one in income for any particular OECD country. This is consistent with recent evidence which

suggests that OECD countries’ consumption-income ratios are nonstationary.

In Chapter seven we provide evidence indicating that the cross-country variation in the estimated
long run income elasticities are negatively related to income growth and the log-level of income
(which allows the income elasticity to decline at a decreasing rate as the level of income rises).
The former is consistent with Modigliani’s (1986 and 1990) LCH although the latter is not,
being more consistent with a postulate often attributed to Keynes (1936). There is an evident
positive relationship between the fiscal surplus/deficit and the long run income elasticity which
is consistent with af least incomplete Ricardian equivalence. Thus, fiscal policy may have little,
if any, influence on aggregate demand because the impact of an increased fiscal deficit on

national income will be (partially) offsett by a reduction in the propensity to consume out of the
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private sector’s post-tax income. This is consistent with the typical finding of partial, but not
complete, Ricardian equivalence. We also find that increased income inequality reduces the
income elasticity. This indicates that policies aimed at reducing (raising) income inequality can
boost (lower) aggregate consumer demand; in particular, taxation policies. We also find evidence
that the availability of credit influences the income elasticity. Thus, economies where institutions
provide greater access to credit feature higher levels of aggregate consumption at given levels
of income. This implies that in countries where consumers are subject to binding liquidity
constraints, policies which increase credit availability can boost consumption. For example, the
removal of ceilings and guidelines on bank lending (especially in the housing market) and the
removal of interest rate and exchange controls - see Miles (1992) and Berg (1994). Indeed,
European Monetary Union (EMU) may influence the EMU countries’ consumer demand through
the greater integration of their financial markets. Tax cutting policies could also boost
consumption when households face binding liquidity constraints - this would be consistent with
incomplete Ricardian equivalence. We find that demographic factors, inflation (capital gains),

interest rates and income uncertainty do not influence the long run income elasticity.

The long run inflation elasticities estimated in Chapter four are statistically significant and
negative in only seven of the twenty countries’ long run consumption functions and inflation is
excluded from the Irish equilibrium equation. This suggests that inflation may not be a
fundamental explanatory factor of long run consumer behaviour for many OECD countries.
Nevertheless, in Chapter seven we present evidence which is consistent with inflation
approximating wealth effects (through a negative correlation) in the long run consumption
function. That is, we may interpret our cross-country analysis of the long run inflation elasticities
as indicating that increased credit raises the spendability of assets, increased income uncertainty
raises the accumulation of wealth while an increased dependency ratio raises spending out of
wealth. Thus, policies which raise credit availability (financial deregulation policies are
discussed above) and reduce income uncertainty may promote aggregate consumer demand
through wealth effects. Policies regarding the latter would include legislation aimed at reducing
Trade Union’s power when strikes are a cause of instability, as in the UK during the 1970s,
reform of social security provision (for example, a move away from state provision of pensions),

and promoting consumer confidence via stable economic growth (for example, giving control
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over monetary policy to independent central banks). Malley and Moutos (1996) argue that the
success of monetary union might be hindered without first removing differences in EMU
countries’ social security provision, where such differences will cause differences in the degree

of these economies’ precautionary saving.
ry

The cointegration evidence from Chapter four is reflected in Chapter five where we are able to
develop error correction models which are consistent with consumption being continuously
forced towards its long run equilibrium for all twenty countries except Sweden and Switzerland.
The models for Sweden and Switzerland are interpreted as short run consumption functions.
These models feature good explanatory power and provide valid inference according to a range
of misspecification tests. Wald tests provide evidence against asymmetric adjustment towards
equilibrium for partitioned and full cubic nonlinear error correction specifications, however, this
is probably due to this test’s low power. In contrast, this test does provide evidence suggesting
statistically significant nonlinear adjustment using the reduced cubic specification for thirteen
countries, however, because linear error correction terms can be excluded this does not
necessarily reflect a preference for nonlinear adjustment over linear adjustment. To determine
the favoured form of adjustment we compare the fit of the various specifications. Linear
symmetric adjustment is preferred for six countries, the partitioned form for one country, the full
cubic model for three countries and the reduced cubic specification for eight countries. This
provides evidence favouring nonlinear/asymmetric adjustment towards equilibrium for just over
half of the twenty OECD countries considered here. Further, the (reduced) cubic nonlinear form
of adjustment is virtually always preferred to the partitioned form, suggesting that the speed of
adjustment is related to the degree of disequilibrium. This might be expected of models
explaining total consumer expenditures which embody a durable component because there may
be a threshold which determines when tolerable disequilibrium durable expenditures become
intolerable. This indicates a need to consider the role of adjustment costs, particularly associated
with durability, in the theoretical and empirical specification of models of consumer behaviour.
Indeed, the evident presence of asymmetries suggests that this may represent an omitted

parameterisation from standard consumption functions.

Although the adjustment coefficient and short run income and inflation elasticities, estimated
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in Chapter five, vary considerably from country to country we are unable to explain the cross-
country variation in these parameters (see Chapter seven). We note that only seven countries’
ECMs incorporate short run inflation effects, providing further evidence that inflation may not
be a fundamental explanatory factor of many OECD economies’ consumer behaviour. This

contrasts with short run income effects which appear in all twenty countries’ ECMs.

In Chapter six we develop a REPIH/RELCH model in logarithmic form which explicitly
accounts for current income consumers, a component of durable expenditures and intertemporal
substitution. No previous study develops a modified REPIH/RELCH specification to allow for
all three of these features simultaneously. Using the ARIMA method we find that only ten
countries’ models are consistent with durability being the sole cause of the rejection of the
REPIH/RELCH. We find that intertemporal substitution, in common with the majority of
previous studies, does not provide a satisfactory explanation for the failure of the
REPIH/RELCH, either on its own or when added to a model incorporating predictable income
growth. In contrast, the REPIH/RELCH model modified to allow for a proportion of current
income consumers does provide a satisfactory explanation of the data for all twenty OECD
countries. The instrumented income growth term’s coefficient is statistically significant and
between zero and one for all countries. The estimates provided using GMM and IV-MA
estimation methods do not exhibit statistically significant differences. The average proportion
of current income consumers is 65%-73%, depending upon estimation method, which 1s larger
than previous studies’ estimates and probably reflects our use of total consumption as the
dependent variable, allowing current income consumers to purchase durables, and that the
sample covers the economic downturn experienced by many economies in the 1990s. This high
proportion of current income consumers would also explain our finding against consumption
smoothing for many OECD countries (see Chapter three) and is consistent with the notions of
bounded rationality, liquidity constraints and precautionary saving. In addition to current income
consumers we find evidence of a moving average error process, consistent with the importance
of durability, for Italy and Switzerland. Thus, it is the excess sensitivity of consumption to
income that is the primary explanation for the failure of the REPIH/RELCH for our twenty
OECD countries. There is evidence that the proportion of current income consumers varies

through time for three to six economies - typically the UK and Nordic countries. Future work
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may focus on characterising this temporal variation and identifying the factors which explain it

in these countries.

The factors which cause a large proportion of current income consumers to exist across countries
will determine the policy implications of this phenomenon. In Chapter seven we present
evidence suggesting that both liquidity constraints and income uncertainty explain the cross-
country variation in the proportion of current income consumers, with liquidity constraints
appearing to be the more dominant factor. Liquidity constraints unambiguously influence the
proportion of current income consumers through private sector credit, income and population
growth and the rate of interest though not through the saving rate and the proportion of the
population who are young. Liquidity constraints and/or income uncertainty may also influence
this proportion through the change in the rate of unemployment, while the negative association
of the rate of unemployment with the proportion of current income consumers is only consistent
with a precautionary saving interpretation - there is no uncertainty effect through the absolute
deviation in income. The finding of a role for precautionary saving, in addition to liquidity
constraints, in explaining the cross-country variation in the proportion of current income
consumers is an innovation of this study. These results reinforce the conclusion drawn above,
that policies which successfully affect the supply of credit to consumers and future income

uncertainty can influence aggregate consumer demand.

Future empirical investigation into international consumer behaviour would benefit from the use
of direct measures of wealth, rather than relying upon the inflation proxy, especially in a
structural model such as an ECM. Indeed, this would enable clarification of the extent of non-
wealth inflation effects. Obtaining international inference using the most theoretically
appropriate labour income measure, especially for REPIH/RELCH models, would also be
beneficial as would considering whether assumptions of Hall’s model, other than those
considered here, can help explain the failure of REPIH/RELCH in OECD countries. The
separate modelling of non-durable and durable expenditures for a broad range of economies
would also be of interest. Such work should become feasible as international data availability

increases.
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