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Abstract

Using the Johansen procedure | test for cointegration between consumption,
private disposable income and inflation for 20 OECD countries over the period
1955-1994. There is evidence of cointegration for all countries. Plausible long-run
consumption functions are obtained for 18 countries, and feature heterogeneous
parameter estimates across countries. Evidence against a unit-income elagticity is
obtained for 11 countries suggesting that one would be unwise to assume
consumption is homogenous of degree one in income. Inflation is statistically
significant and negative for only 7 countries indicating that it is not a fundamental
explanatory factor of consumption for many countries. Cross-country regressions
for the income elasticity reveal a negative association with income growth, the log-
level of income and income inequality and a positive correlation with the fiscal
surplus/deficit and the availability of credit. The cross-country regressions of the
inflation elagticity are consistent with inflation acting as a proxy for asset effects.

Keywords: Cointegration, cross-country variations, privatensumer behaviour,
OECD countries.

JEL Classification: C51, C52, D12.

1. Introduction

This paper tests for cointegration between consiompincome and inflation
and estimates long-run consumption functions for QBCD countries. These
variables form the long-run relationship utilisedDavidsonet al’s (1978) [DHSY
hereafter] pioneering work, and may be interpreasdapproximating Ando and
Modigliani’s (1963) Life-cycle Hypothesis (LCH) fowlation with naive income
expectations and inflation proxying wealth effedtdflation is used to proxy asset
effects because data of reasonable coverage othvigahavailable for the majority
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of countries' These estimated consumption functions are usedatw comparisons
of consumer behaviour across the OECD.

There are other important influences on aggregatswmption that it would be
desirable to investigate, such as, demographymeconcertainty, interest rates and
liquidity constraints — see Muellbauer and Lattim@l995). These factors are not
considered because | apply the Johansen (1988kquce, taking account of
subsequent extensions, to each country using 354armes observations. Since this
method is based upon a vector autoregression (VA&jrees of freedom become
increasingly scarce with the proliferation of vates entered endogenously in the
equilibrium relation. Thus, the efficiency of pareter estimates and the reliability
of inference can be undermined.

One novelty of this investigation is the use of/pté disposable income over the
estimation period 1960-1994 for all 20 OECD cowsriThe few previous studies of
OECD countries’ consumer behaviour use nationgpadiable income or GDP.
Another novelty is the development of country-sfleenodels, which are free from
evident misspecification, to identify each econosnyfong-run consumption
function. The country-specific models allow hetengous dynamics across
countries, consider whether an intercept shouldnibkided in the cointegrating
vector or not and, where appropriate, examine véretiflation should be omitted.
Both the use of private disposable income and deweént of country-specific
models should yield superior estimates and infergetative to previous studies A
third novelty is the examination of whether theireated income and inflation
elasticities vary systematically across countriggagicross-section regressions.

The next section discusses the theoretical und@mgs and recent empirical
literature on the specified long-run consumptiomchion. Section 3 tests for
cointegration using the Johansen procedure. Dignuss the favoured long-run
consumption functions is given in section 4. Secti conducts a cross-country
analysis of the estimated parameters and sectitvavés conclusions.

2. Review of Recent International Empirical Studies of the DHSY M odel

The empirical analysis is based upon the dynamig-lun solution of DHSY’s
model, relaxing the unit-income elasticity and igng the income growth term:
InC; = by + bnY, + BAINP, b,<1andh<O QD

where G Y. andAInP,, denote consumption, income and inflation respebti
The difference and natural logarithm operatorsAaaad In.

The use of current, rather than expected, incomebwrgustified by the presence
of liquidity constraints, income uncertainty andoimmation constraints limiting
expectation formation. Additionally, one could assuthat expected income is
proportional to current income following Ando andtiigliani (1963). Given data
constraints and the importance of wealth, | empidlation as a proxy for various

11 1 am only aware of reliable time series on brgpadéfined wealth being used in consumption
functions for 4 OECD countries (Australia, Japdie, UK and the USA). Studies using financial wealth
have been used for more countries see, for exarfgion and In't Veld (1999) for applications to
Canada, France, Germany, the UK and the USA.
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asset effects in the long-run consumption functitadjimatheou (1987) points out
that studies generally find inflation to be negalyvrelated to consumption, which is
consistent with its use as a proxy for wealth effeé@ny other direct inflation
effects will also be captured.

| am aware of only three recent analyses of thislehfor a number of OECD
countries. Carrutlet al (1996) estimate the dynamic DHSY model, whioiplies
the equilibrium(1), for a panel of the 15 European Union (EU) cowstriThey find
implicit evidence favouring cointegration for 8 cdries - the rejection of
cointegration for 7 countries manifests itself lie imposition of the long-run unit-
income elasticity. They also find inflation effecdse statistically significant and
negative for only 7 countries. Pesargnal (1997) investigat€l) for 24 OECD
countries using time-series regressions of the salyeamic autoregressive
distributed lag model and find implicit evidence atfintegration for 20 countries.
The estimated long-run income elasticity is siguaifitly less than one in 9 countries,
greater than unity in 3 and insignificantly diffatefrom one in 12. The long-run
inflation coefficient is statistically significardnd negative in only 10 countries.
Estimating the model in a panel they reject theollypsis of common long-run
coefficients across countries. Larssetnal (1998) apply their panel cointegration
test to(1) for 23 OECD countries. Time-series tests suggestidtegrating vector
for 17 countries, 2 cointegrating vectors for 4 minies and 3 cointegrating vectors
for 2 economies. Their panel cointegration testcaids that théargest number of
common cointegrating vectors across the panel isTBey find that the
overidentification restriction that consumption andome constitute one vector and
inflation a separate vector cannot be rejected.

These recent investigations indicate, explicitlyiraplicitly, that there exist one
or two cointegrating vectors between consumptinopine and inflation for OECD
countries and that the coefficients vary substiytécross countries, suggesting the
need to develop country-specific models. Since Iredhaware of any valid panel
estimation methods that allow both the specificataf short run dynamics and
estimates of long-run elasticities to be differfrotn country to country this means
that, at present, the most flexible country-speaifiodels will be secured through
time-series estimation. | will explicitly test faointegration and estimate long-run
consumption functions using time-series regressibmsallow for as much
heterogeneity as possible. Both Carrettal’'s (1996) and Pesaragt al's (1997)
studies feature models that suffer from evidentspesification. | aim to choose
country-specific models that are free from evidmigspecification. All three studies
use income measures that incorporate governmermdmi@c(GDP or national
disposable income) and employ shorter time sehias t use here. | seek to obtain
superior parameter estimates by using income messswlely based upon the
private sector and have data which will allow messtimate(1) for twenty OECD
countries using 1960-1994 as the estimation pefiodmy knowledge, there is no
previous study that estimates consumption functiomsso many countries, using
such a long time-series of data based solely upemptivate sector. These models
should help to clarify whether the long-run unitéme elasticity postulate is valid

2 For example, high inflation affects consumptioneogding theeal value of money-fixed assets.
3 See, for example, Deaton (1977) for a justificatih (unanticipated) inflation effects.
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for the majority of OECD countries and indicate e inflation constitutes a part
of the long-run consumption function.

3. Cointegration Analysis

The empirical analysis uses annual data, availade the period 1955-1994 for
20 OECD countrie$on the natural logarithms of real (1990) per-capdtal private
consumers’ expenditure, InGeal (1990) private disposable income, Jnahd the
log of the consumers implied price deflator, Jnf990~100%. All equations are
estimated over the sample 1960-1994 (35 obsensfiafiowing 5 observations for
lags and transformations. Horioka (1996) appliedFARests and the Johansen
procedure to a Japanese consumption function withriables using aaximum of
38 observations. My specification features almdsintical degrees of freedom so
should provide valid inference.

3.1Integration Tests

ADF tests are used to assess whether the dateewadsorder stationary. The
number of lagged dependent variables in each cgartest equation is chosen to
minimise the SBIC whilst ensuring non-autocorrelatesidualS. Referring to
Tables 1 and 2 one observes some heterogeneitpference across countries,
however, the following generalisations can be drawrhe logarithms of
consumption and income generally appear to be Riiges are probably 1(2), which
is what | infer, but could be I(1). Some of theules deviate from the general
inference stated above, which may be due to factoch as the low power of the
ADF testthese anomalies may be explained in multivariatdetiimg. Nevertheles,
this general inference, which allows consistencynaidel specification across
countries, is the starting point for the multivégi@ointegration analysis.

3.2 Cointegration Tests
| employ the standard Johansen procedure to testofategration. The general
specification of the vector error correction mo@&ECM) is:

AMVX: = Yio+ E'}/nlA}\.VXrﬂ + Z’Y]zlA)\.V‘{JTﬂ + E'}/131AA}\.VH171 + TnAVXet + TAVWP +

T AAVI Ty + ZBUPA(PT + Vi (2)

4 The 20 OECD countries considered are: AustraliBll()A Austria (AUT), Belgium (BEL), Canada
(CAN), Denmark (DEN), Finland (FIN), France (FRAermany (GER), Greece (GRE), Iceland (ICE),
Ireland (IRE), Italy (ITA), Japan (JAP), Netherlan@\ET), Norway (NOR), Spain (SPA), Sweden
(SWE), Switzerland (SWZ), the UK the USA

5 A full discussion of data definitions, constructiosources, coverage and transformations is not
provided here to save space but is available fieenauthor upon request and also features in afonge
version of this paper, London Guildhall UniversiBepartment of Economics Discussion Paper DEDP
01/04.

6 The autocorrelation test statistic and SBIC atereyorted to save space.
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AAVY: = 120 + ZY21AMVX o + ZYnAMVY o + ZYAAAVIT - + T AVX o) + AV +71
BAAVIT 1 + ZB2eAge + L2:

AAMVTT: = y30 + Zy31AMVX e + YAV + ZysAAAVI T + TaiAvXe 1 + TaoAvWe
+TAAVIT ) + ZB3eAer + Ls:

where i=1,...,L-17m,, 712 ..., M3 are the reduced-form long-run coefficients (which
make up thell matrix), O denotes the J contemporaneous exogenous variables
(dummy variables in this case), angare the equations’ error terms (h=1,2,3). The
number of cointegrating vectors, r, is determingdhe rank offT using the standard
maximum eigenvalue and trace test statistics.

Dummy variables may be included to remove evidesspecification (primarily
departures from normality) which may arise due smfactors, including omitted
variables. Omitted country specific events includgerman reunification in
1990/1991, the dramatic slowdown in Japan’s rentdekgost-war growth in
1973/1974 and the financial deregulation that aszlin the UK and the Nordic
countries during the 1980s. Further, inflation may fully approximate asset effects
for all countries. Further, outliers in non-consuiop equations of the VECM could
also cause misspecification. A parsimonious meaiis removing residual
autocorrelationand departures from normality is desirable becauseJtitgansen
procedure is very sensitive to the independent abamors assumption (see, Huang
and Yang, 1996). Using dummy variables to removesp®cification rather than
increasing the VECM'’s dimension is advocated byn@ets and Mizon (1991).

The VECM used for testing cointegration for eaclurdoy is determined by
estimating(2) for L=1,2,3 and 4 and selecting the model withlthweest SBIC from
those which are free from evident autocorrelatiod aon-normality (using both
system and unreported individual equation testgbld 3 summarises the model
selection results for each country. A lag length3ofs favoured for Australia,
Denmark, Sweden and the UKcor 7 of the 20 countries the favoured lag length
1 (Austria, France, Greece, Ireland, the Nethedandorway and Spain). The
remaining 9 countries favour a lag length of 2.

Inference from the Johansen test can be unreliablggcially when using small
samples. This is due to its low power, the poggibif spurious cointegration (see
Gonzalo and Lee, 1998 & Maddala and Kim, 1998)sdssitivity to how restricted
the VECM is and the chosen VAR lag length (see,H&ID1). Such potential biases
can cause one to infer too much or too little @gnation. However, it is difficult to
discern the overall impact of any such biases éerémce. To the extent that such
biases may exist in this analysis, | show pragmatigien interpreting the statistical
results. Indeed, given the possible sensitivitynéérence to specification and that,
theoretically speaking, | have a strong prior bedlrat only one cointegrating vector
exists, the aim is to see whether | can uncoveisstal support for a unique

7 | favour L=3 for for Denmark and the UK becausis tis the only specification which yields a
plausible, unique cointegrating vector. For Swetl@s is the only specification that does not reject
cointegration.
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cointegrating relation. Thus, | consider whether eafident unique cointegrating
vector can be secured at the 1%, &940% levels of significance.

Table 4 reports the cointegration test results=1f can be inferred bgither the
trace or maximum eigenvalue statistics then | willer the presence of one
cointegrating vector, as suggested by economiasribhree cointegrating vectors
will only be inferred if the tests for the null hyjheses of r=0, r=1 and r=2 aa#
rejected. This is because r=3 suggests all theabies are stationary, which is
inconsistent with the order of integration results.

| only report cointegration results for the preéelmodel for each countfyF-or
all 20 countries evidence af least one cointegrating vector is found. For Sweden |
had to search for a specification to secure coiatemn. For 17 countries one can
infer exactly 1 cointegrating vectdtThe exceptions are Finland, Ireland and Spain.

4. Favoured Cointegrating Vectors
4.1 Selection Criteria

Economic as well as statistical criteria are emptbjo select favoured long-run
consumption functions. The statistical criteria asgothesis tests placed on the
identified cointegrating relations and correspogdadjustment coefficients. Two
potential forms of cointegrating vectors are nestéttiin the general equatiof3),
which restricts the intercept into the equilibriumelation. The case of the
unrestricted intercept specification excludes thercept from(3) (B,1=0).

Zrt = _BrOInCt + Brl + BrZInYt + BrSAInPt- (3)

where the subscript, r, denotes the first (r=1p@crond (r=2) cointegrating vector
and, Z, the error correction term.

The favoured model for each country is selectedguBur criteria. The first two
are based upon zero restrictions on the paramef¢he cointegrating vector(s) and
are applied using the standard likelihood ratio XIs®atistic. When r=1 the single
hypothesis isp1=0, and when r=2 one must test the significanca sihgle variable
on both cointegrating vectors using the joint hypothegis=p..=0}° The first
criterion is that In€ and InY, must be statistically significant, because | am
interested in uncovering a consumption function ammbme is postulated as the
main explanatory factor. The second criterion & thhen inflation is significant it

8 The selection criteria are outlined in section 4.

9 From Table 4 the Canadian model appears to unamobsly suggest r=2. However, if one uses the
trace statistic adjusted for degrees of freedonichvis 58.40 for the null of r=0 and 23.92 for thdl of
r=1, one cannot reject r=1 at the 1% level. Altho@pornik and Hendry (1995, p. 222) note that itas
clear whether this is the preferred small sampleection this result is utilised to provide statat
support for the strong prior belief of a single ntegrating vector. Further, the overidentification
restrictions (applied assuming r=2) are rejected (st statistic is 6.158).

10 when r=2 one tests whether the variable is joistgnificant in both cointegrating vectors. From
tests on the first cointegrating vector one caremieine the statistical significance of a variallehat
first vector, however, one cannot always deducethdresuch a variable is significant in the second.
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should have a negative coefficient to proxy weafflects. The third criterion is that
the long-run average propensity to consume (AP@Gishbe less than one to reflect
the persistence of positive aggregate saving obdefor OECD countries and
because consumers cannot spend more than theyoearnthe long term. This
implies that there is a below unit-income elagficit, if the income elasticity is not
significantly different from one, there should bestatistically significant and
negative intercept or inflation term. To test foumit-income elasticity, when r=1,
the restriction,f.+p:12= 0 is applied! The fourth criterion is that the adjustment
coefficient(s) in the consumption growth equationsinbe positive and statistically
significant. That is, for valid error correctionHaiour the coefficient on In@nust
be negative. Since consumption is normalised uposditing $.=—1 in (3) and
given the coefficient on Inds, 7,1 = (a,e1)(—Bro), this implies that the adjustment
coefficient, o,;, must bepositive. That is,0:,:>0 (for r=1) in the restricted VECM,
equation(4)." This statistical significance of the adjustmengf€icient is tested
with the restrictionpi;,=0.1

AAVX: =010+ ZO11AMWX o + 012 AV + 233 AAAVI T + Z16A 19 + Q11 Zi1r-1 + O
21”221 + Vi 4
AAVY: = 820 + 23201 AAVX o + 2O AAVY oy + 2O AAAVIT, + ZdooAog: + 0LizZiz1 + O
2L + Ve
AAMVIT: = 830 + L1 AMVX o + 2032 AMVY o + 2053 AAAVIT . + ZseAser + QisZicr +
023731 + V3¢

4.2 Condstency of Long-run Consumption Functions with Selection Criteria

when r=1

For all countries, except Ireland, Japan and Spghefavoured model, selected
using the four criteria outlined above, has staft support as a unique
cointegrating relation. The consistency of thesetfised models with the specified
criteria is discussed with reference to Table 5.

Four countries’ (Austria, Canada, Greece and thg fakKoured models satisfy
all four specified criteria. Therefore, they proidjood approximations to these
countries’ long-run consumption functions.

For six countries (France, Germany, Iceland, théh&&ands, Norway, and the
UK) only one of the desirable conditions is notiatd by the favoured long-run
consumption functions. The criterigot satisfied are as follows. In the case of

11 This test is not conducted when r=2.
12 when the intercept is restricted int &,i=5,=5;=0 and when r=lo,=0,,=01,;=0.
13 When r=2 the joint hypothesia, =a.,,=0 is tested.
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France the income term is statistically insignificavhile both consumption and
income are insignificant for the Netherlands. Fari@any and Norway the unit-
income elasticity hypothesis cannot be rejectedlzottl the intercept and inflation
terms are statistically insignificant, suggestihgttthe APC is unity in the long-
run!* The adjustment coefficient in the consumption é¢iquais statistically
insignificant for Iceland and the UK (if positiverfboth countries). Although not
satisfying all the specified criteria these six mwigs’ cointegrating vectors are
plausible in many senses, and are presented asned@s approximations of their
countries’ long-run consumption functions.

For four countries (Australia, Belgium, Finland arthly) two of these
plausibility criteria are not met. In the case of Australiahbobnsumption and
income terms are statistically insignificant andréhis no significant and negative
intercept or inflation term to compensate for th@ence against the presence of a
below unit-income elasticity. However, the adjustinecoefficient in the
consumption equation is positive and statisticalfynificant and the cointegrating
vector’'s estimated parameters are plausible, ifwalt determined. The favoured
cointegrating vectors for Belgium and Italy are @uised of statistically
insignificant coefficients (including consumptiondaincome). Further, although the
coefficient on income is less than one for bothntoes, it is not significantly less
than one, implying a unit long-run APC because hotarcept and inflation terms
are statistically insignificant. However, the adjusent coefficient in the
consumption equation is positive and statisticalgnificant and the estimated
coefficients are theoretically plausible for botbuntries, if the income elasticity is
quite low for Italy (being 0.569}. For Finland the adjustment coefficient in the
consumption equation is statistically insignificanif positive’® Although
consumption and income are both statistically $icgmt in the cointegrating vector,
there is evidence that the income elasticity imificantly greater than oné.The
cointegrating vectors for Australia, Belgium, Fimaand Italy are presented as
usefully plausible because they exhibit many deiréeatures for credible long-run
consumption functions and their departures fromsipecified criteria do not seem
too severe.

The favoured cointegrating vector for Denmark fails satisfy three of the
desired criteria. There is evidence of an aboveinnbme elasticity, the adjustment
coefficient is statistically insignificant and thepefficient on inflation has the
incorrect positive sign. However, all the estimated coefiits in the cointegrating
vector are statistically significant and the adjemt coefficient is positive.
Therefore, this vector represents an approximatg-tan consumption function
with some desirable features.

14 The coefficients on income for Germany and Nonaeg both below one, if not statistically different
from unity, somay be considered completely plausible.

15 This low income-elasticity is consistent with ytal historically low APC (see Guiset al 1991), but
may also be due to this parameter’s poor deteriomat

16 There issupport for zero or three cointegrating vectors for Finlanfavoured model (see Table 4).
Thus, the statistics seem completely unhelpful ndigg the choice of r so the prior of r=1 is impdse
Pesaran and Pesaran (1997, p. 297) similarly impiuseretical priors when the Johansen procedure is
uninformative on the choice of r.

17 The estimated income elasticity being greater thaity for Finland may be due to the omission of
explanatory factors capturing the effects of firiahderegulation.
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For Sweden and Switzerland, the most plausibletegiating vector fails to
satisfy many of the specified criteria including ahriables being statistically
insignificant with rather large estimated incomas#tities. Further, and somewhat
crucially, the adjustment coefficients are negatiwhich is inconsistent with
continually forcing consumption towards its equilim, suggesting that these
vectors provide poor approximations to credibleglonn consumption functior8.

4.3 Condstency of Long-run Consumption Functionswith Selection Criteria
when r=2

When there is no statisticaupport for a unique cointegrating vector the
possibility that r=2 is examined. In this case ommst apply at least 4
overidentification restrictions, with two on eaclctor — see Pesaran and Shin
(1994). Within the context of the DHSY model, Lansset al (1998) suggest that
consumption and income may constitute one cointiegraector and that inflation,
on its own, forms a second. This involves impodiwg normalisation restrictions
and three exclusion restriction$,,=0, B..=0 andp.=0, on(3).*® This produces an
overidentified long-run matrix which, following Pasn and Shin (1994), can be
tested with an LR statistic that hag’adistribution with, in this case, one degree of
freedom. If these overidentification retrictionsnat be rejectednd the estimated
parameters on the long-run consumption equatiorpkegsible, the overidentified
vector will represent the favoured specification.

For Ireland, Japan and Spain there was no stafistigpport for aplausible
unique cointegrating relation, however, there waslence for two cointegrating
vectors. (There was evidence that r=1 for Japawglier, the adjustment coefficient
in the favoured model is negative). The resultshef overidentification restrictions
are reported in Table 6. The overidentificatiortniesons are rejected for Japan and
Spain but not Ireland. The first cointegrating wector Ireland is plausible as a
long-run consumption function in the sense that #ufustment coefficient is
positive and the income elasticity is very closeutoty (1.010) with a negative
intercept (allowing the long-run APC to be belowep#i This overidentified
consumption vector therefore represents the fadbuang-run consumption
function for Ireland.

The economic prior of a unique cointegrating vedrimposed for Spain
because of the rejection of the overidentificatiestrictions and the possibility of
spurious cointegration when testing for r>1 (seedd#da and Kim 1998, pp. 173
and 220). The favoured Spanish vector, reporteBainle 5, provides a reasonable
approximation to a long-run consumption functiorcduese only one of the four
desirable criteria, outlined above, is not satifieeing evidence of an above unit-
income elasticity.

18 For Switzerland the possibility that r=2 was aliseestigated, given the results reported in Table 4
however, a plausible cointegrating vector couldb®found.

191t is not obvious that any other form of econoriticaensible overidentification restrictions exist
no other form is considered.

20 The statistical significance of the parameters nist tested because they involve joint
(overidentification) restrictions, so do not spieeifly refer to the hypothesis of interest.



145 European Research Sudies Volume VI, Issue (1-2), 2003

For Japan the overidentification restriction iseotgd so the overidentified
consumption function is not favoured. However, | it assume r=1 because the
first cointegrating vector reported in Table 5 tgas a significant and negative
adjustment coefficient. Since the second vectofable 5 satisfies all four of the
specified criteria for a plausible long-run constimp function it represents the
favoured model for Japan.

4.4 General Characteristics of Long-run Consumption Functions

The favoured long-run consumption functions of @irdoies (Austria, Canada,
France, Greece, Japan and the Netherlands) exhliglow unit-income elasticity,
in the sense that the unit-income elasticity hypsi$ is rejected and the coefficient
on income is less than one. The unit-income el&sttannot be rejected for 9
countries (Australia, Belgium, Germany, Iceland,eldnd, Italy, Norway,
Switzerland and the USAJ. An above unit-income elasticity is inferred for 5
countries (Denmark, Finland, Spain, Sweden andUukg? The rejection of the
unit-income elasticity postulate for 11 of the 2flntries suggests that one should
not automatically assume consumption is homogenebdegree one in income for
any particular country. This is consistent with fimelings of Carruthet al (1996)
and Pesarad al (1997).

For only 7 countries (Canada, France, Greece, J&ppain the UK and the
USA) is inflation negative and significant in thenb-run consumption function.
This is consistent with Carrut al (1996) and Pesarast al (1997), both of whom
find that inflation is negative and significant iass than half of the countries’
consumption functions that they analyse. Thusafidh does not appear to be a
fundamental determinant of many OECD countries'scomer behaviour.

For cointegration to imply that an equilibrium cangption function has been
found the adjustment coefficient in the consumpt@owth equation should be
positive and statistically significant. This condlit is satisfied for all countries
except Sweden and Switzerland, suggesting thatlid l@ng-run consumption
function has not been uncovered for these 2 castri

5. Explaining Cross-Country Differences In Consumer Behaviour

This section employs cross-country regressionexpain the variation in the
estimated long-run elasticity of consumption widspect to income and inflation. |
am not aware of any previous attempt to do thies€hestimated coefficients vary
considerably across countries. Figure 1 plots tk@mated long-run income
elasticity, which ranges in value from 0.569 falytto 1.464 for Denmark relative
to an average value of 1.014 (the standard dewiatid).205). Figure 2 plots the
estimated long-run inflation elasticity, with vatueanging from —3.645 for Italy to

21 This homogeneity postulate is not tested for frdlaecause the favoured consumption function is an
overidentified vector. However, the estimated ineosfasticity (1.010) is so close to unity | believes
safe to assume a unit-income-elasticity.

22 The evidence of an above unit long-run incometieis may reflect the omission of explanatory
factors such as wealth and credit.
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1.926 for Denmark relative to an average value894 (the standard deviation is
1.135). The Italian value is extremely low andegarded as an outlier.
5.1 Explaining Cross-Country Differencesin the Income Elasticity

| am not aware of any theories that directly radige variations in estimated
income elasticities. The potential explanatorydesiconsidered here are based upon
reasons why different responses of consumptioméome may occur under the
assumption that such factors will also be relevfantexplaining the variation in
income elasticities.

Modigliani’s (1986) LCH and Brown’s (1952) Habit B&tence version of the
Relative Income Hypothesis (RIH) suggest a negat®lationship between an
economy's APC and its income growth (denoted GRTHE LCH also suggests
that the length of retirement (LRET) is positivéhegatively) related to the saving
rate (APC) and that the proportion of dependentshien population (DEP) is
negatively (positively) related to the saving rgfPC). Miles and Patel (1996)
suggest a parsimonious way of capturing the denpbigaeffects of the LCH. They
argue that the support ratio (SUPT), the numbewarking age to the number of
pensionable age, is positively (negatively) relatedhe saving rate (APC). They
also suggest that, due to the needs of childrdg,tba proportion of the population
aged 50 to 64 (RSAV) accrue substantial savingdtirement, implying a negative
relationship between pre-retirement savers and\B@. Modigliani (1990) extends
the LCH specification to consider Ricardian equivale. In the present context,
some degree of Ricardian offset suggests a pogtgeciation between the income
elasticity parameter and the fiscal surplus / defac GDP ratio (GDEF). Jappelli
and Pagano (1994) extended Modigliani's (1990) inhddeinclude liquidity
constraints with the implication that the availa@pilof credit (CRED) is positively
related to the APC.

Keynes (1936) has been attributed with the sugmesthat the marginal
propensity to consume (MPC) falls as the levelnzbime rises. However, a linear
relationship would imply that a continual rise inetlevel of per-capita income
would cause an unbounded fall in the APC, eventuabiking it negative, which is
implausible. Therefore, various nonlinear relatlops are considered [the natural
logarithm of income (ININC) is favoured as a regm$ allowing consumption out
of income to decrease at a decreasing rate as ec@®s - | am not aware of
previous attempts to investigate such a nonlinelation. In contrast, Modigliani’s
(1986) LCH implies that a country's APC is indepemidof its income level.

A negative relationship between the real interatt (r) and APC arises due to
intertemporal substitution. However, with an offse income effect, the overall
impact is ambiguous, possibly being positive orldiig a small unstable
relationship - see Muellbauer (1994). Deaton (128Rjgests that increased income
uncertainty (UNCT) will generate greater precauignsavings implying a potential
negative relationship between UNCT and the incolastieity. While Duesenberry's
(1949) RIH suggests that the degree of income ml@guINEQ) within a country
will be negatively associated with the proportidineome consumed.
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The discussion above suggests the following genecddctic model for the
estimated income elasticity]y.?® Expected signs of coefficients are given beneath
the variables.

By = f(GRTH, LRET, DEP, RSAV, SUPT, GDEF, CRED, InINC UNCT, INEQ)

©)

— — + — — + + - —(+ -

All regressions use 20 observations except thoskidimg income inequality,
which use 13 observations (due to data constramthis variable). The general-to-
specific methodology is employed to search for ipawaious forms of(5). Table 7
reports the OLS coefficient estimates, with Whiteatios in parentheses, for 5
models nested within(5). All reported models exhibit statistically sigaiint
explanatory power and are free from evident mis§pation at the 5% level, except
equation5c which features significant nonlinearity at the %bait not 1%) level.
Thus, the inference from these models is legitimate

The reported models contain various combinationtheffive main explanatory
factors: GRTH, GDEF, CRED, InINC and INEQ. Equatiba includes GRTH,
GDEF, CRED and InINC whose coefficients exhibit thepected sign and are
statistically significant, except CRED, which isiignificant. Excluding CRED from
5a yields equatiorbb and causes the adjusted t8 drop marginally from 0.606 to
0.587. All remaining variables are statisticallygrsficant andcorrectly signed.
These two regressions indicate that income grosvtiegatively associated with the
income elasticity and GDEF is positively relatedttd~urther, the level of income
exhibits a negative nonlinear correlation with theome elasticity. Exclusion of
InINC from 5b, yielding equatiorbc, causes a large fall in the adjusteg fRom
0.587 to 0.517, and induces evident nonlinearitggesting that this is an important
explanatory factor and should not be excluded.

Equation 5d includes income inequality, which is negative iifsignificant.
GRTH, CRED and InINC are also statistically sigrdiit andcorrectly signed,
while GDEF is highly insignificant. Excluding GDERives equation5e. All
retained variables, including income equality, atatistically significant. This
model confirms the inferences drawn from the presiaegressions regarding
GRTH and InINC whilst suggesting an additional rdtg income inequality.
However, unlike previous regressions it indicateat tCRED is an important
explanatory factor, and that there is no role fOEE.

Overall, the results suggest that income growthatiegly determines the income
elasticity, consistent with Modigliani’'s LCH and &vn’s version of the RIH. The
log of per-capita income has a nonlinear negatifle@énce on the income elasticity
such that the elasticity decreases at a decreaatagas the level of income rises,
which does not necessitate that the elasticity tendly becomes negative. This
supports a suggestion often attributed to Keyne®3q), if it contradicts an
implication of Modigliani's LCH. There is also sonmavidence indicating that
increased income inequality reduces the incomdietgs which is consistent with

23 Detail on variables employed in tfaoured models is available upon request and featureddnger
version of this paper, London Guildhall UniversiBepartment of Economics Discussion Paper DEDP
01/04.
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Duesenberry’'s RIH. The fiscal surplus/deficit eged positive and statistically
significant influence on the income elasticity feome models suggesting some
evidence of a Ricardian offset, consistent withrtfggority of empirical work. There
is some tentative evidence that the amount of tiediilable to the private sector
has a positive impact upon the long-run incometielas which is consistent with
Jappelli and Pagano (1994).

5.2 Explaining Cross-Country Differencesin the Inflation Elasticity

Since inflation is primarily used to approximate altk effects | consider
whether the variation in the inflation elasticity rielated to factors that affect the
MPC out of assets, assuming an inverse relationdsat inflation and asset effects.

Within the context of the LCH, Muellbauer and Lattire (1995) suggest that
the MPC out of assets increase with age. This @spk negative (positive)
relationship between the proportion of the popalatiwho are young and
economically active (YNG) and wealth (the inflatia@tasticity) and a positive
(negative) correlation between the retired propartdf the population (RET) and
the elasticity out of assets (inflatioft)ln early middle age the household with
dependents reduces savings (borrows) suggestirggiavp (negative) relationship
between the dependency ratio (DEP) and the MP®@fowealth (inflation). In later
middle age, once dependents have left home, thesehold will save for its
retirement, suggesting that the proportion of tlmpytation comprised of pre-
retirement savers (RSAV) is negatively (positivelg)ated to wealth (the inflation
elasticity).

Additional potential explanatory factors includee ttfollowing. The LCH
suggests that the expected length of retiremenE{DRs negatively (positively)
related to the wealth (inflation) elasticity of samption. The precautionary saving
motive suggests that income uncertainty (UNCT) isgatively (positively)
correlated with expenditure out of assets (inflatioSince less binding credit
constraints suggests greater fungibility of wedlth availability of credit (CRED)
may be positively (negatively) associated with MBC out of wealth (inflation).
The general model for the estimatafiation elasticity, [, is:

Bi = f(CRED, UNCT, LRET, DEP, YNG, RSAV, RET) (6)
— + + —(+) + + —

Table 8 presents the only satisfactory model thatdcbe secured. The outlying
Italian observation (see Figure 2) is excluded ftbmregressions because it causes
severe non-normality, restricting the sample tmbServations. There is no evident
misspecification according to the reported diageestuggesting inference is valid.
UNCT exhibits a positive and statistically signific impact upon the inflation
elasticity while CRED and DEP feature negative aigificant correlations. The
model provides significant explanatory power with58.1% fit. The estimated

24 The presence of a bequest motive may reducemninelie this effect.
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coefficients’ signs are consistent with cross-counariations expected if inflation
were approximating wealth effects in the long-ronsumption function.

6. Conclusions

The Johansen procedure has been employed to testhevhthe logs of
consumption and disposable income and inflationntegrate for 20 OECD
countries. The use of disposable income and theerdgtneity of model
specification across countries should provide sapémference relative to previous
studies of OECD countries’ consumer behaviour. iSteaél evidencesupports
cointegration for all countries, however, for onl@ countries do the favoured
cointegrating vectors represent plausible long-oamsumption functions — the
exceptions are Sweden and Switzerland.

The estimated elasticities of the favoured modeks laeterogeneous across
countries. There is evidence of a below unit-incataesticity for 6 countries, a unit-
income elasticity for 9 countries and an above-iumibme elasticity for 5 countries.
The above unit long-run income elasticity possit#flects omitted variable bias.
The impact of omitted variables, the poor detertimmaof some countries’ income
elasticities and the evidence of a below unit-ineomiasticity for 6 countries
suggests that one should not automatically asshateconsumption is homogenous
of degree one in income for any particular OECDntpu Inflation is statistically
significant and negative for only 7 countries, sgigqg that inflation is not a
fundamental explanatory factor of consumption fbcauntries.

The long-run consumption elasticities with respecincome and inflation have
been modelled using cross-section regressions. Inamaware of any previous
attempt to model the variation in consumption étésts.

The long-run income elasticity is negatively comtetl with income growth and
features a plausible nonlinear negative relatignsiith the log of per-capita
income. The latter finding represents an innovatibthe current study and supports
a proposition often attributed to Keynes. The ingtion of these two correlations is
that policies that raise development will reduce pnoportion of income consumed
and so raise savings. There is some evidence Hatfiscal surplus/deficit is
positively associated with the income elasticitggesting some degree of Ricardian
offset without eliminating the possibility that d&l policy can influence
consumption. There is also some evidence that mgddbf private sector credit
positively influences the income-elasticity, sudgges that policies increasing
financial liberalisation and integration can rassumption for a given income
level. There is also some evidence that increasednie inequality reduces the
income elasticity. Thus, policies that redistribiteome, such as taxation policy,
may affect consumer demand.

The availability of credit and the dependency ratie found to have negative
(implicitly positive) impacts upon the long-run liafion (wealth) elasticity while
income uncertainty exhibits a positive (negativepaziation. These results are
consistent with inflation approximating wealth effe (through a negative
correlation) in the long-run consumption function.
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Table 1: ADF Testsfor Difference versus Trend Stationarity
|an |nY1 |nP1 AlInP;
AUL 1.342 1.657 3.819 1.408 (2)
(1.088) (0.872) (2.332) (-1.156)
AUT 6.598 5.277 1.781 3.788
(0.375) (0.537) (1.627) (-0.731)
BEL 2.019 (1) 2.703 2.828 2.651
(0.587) (0.591) (2.293) (-0.273)
CAN 1.255 5.323 (0) 3.506 2.170
(0.803) (-1.708) (2.126) (-0.586)
DEN 5.113 5.670 2.044 2.670
(2.200) (3.194) (0.920) (-1.661)
FIN 2.744 8.244 (0) 2.187 2.624 (0)
(0.799) (-0.664) (1.601) (-1.071)
FRA 22.461 20.871 3.632 1.118
(-0.550) (-0.287) (2.442) (-0.677)
GER 2.549 2.620 1.387 5.942
(0.844) (0.550) (1.437) (-0.662)
GRE 12.693 (0) 7.774 3.377 1.990
(-1.304) (-0.585) (2.598) (0.995)
ICE 1.247 3.181 (2) 2.095 1.804
(0.224) (1.804) (1.807) (-0.543)
IRE 4.439 (1) 2.749 3.013 2.112
(2.778) (1.924) (1.826) (-1.204)
ITA 7.754 3.956 3.407 2.029
(0.527) (0.705) (2.125) (-0.978)
JAP 23.257 4.879 2.093 4.562
(0.576) (0.551) (0.338) (-1.899)
NET 3.970 10.504 2.306 2.981
(1.057) (0.173) (1.209) (-1.486)
NOR 2.224 3.265 (1) 1.805 2.401
(1.011) (1.860) (1.662) (-0.679)
SPA 2.838 10.757 4.086 1.215
(0.910) (1.498) (2.694) (-0.472)
SWE 3.014 5.816 (1) 1.814 3.154
(0.484) (1.922) (1.863) (-0.121)
swz 3.713 3.080 3.751 (1) 8.026
(0.490) (1.260) (2.243) (-1.121)
UK 5.400 7.708 (1) 2.617 2.075
(3.269) (3.847) (1.960) (-0.764)
USA 2.193 (1) 2.342 3.311 1.617
(1.731) (0.348) (2.399) (-0.495)

Table 1 notes. Reported is the statisti®, testing the null of a unit root against the
alternative of stationarity around a linear tremtie approximate 5% (1%) critical
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value is 7.036 (9.078). When the number of laggegeddent variables is different
when the trend is included in the ADF test equatiorwhen it is excluded (see
Table 2), it is reported in brackets afi®r The t-ratio corresponding to the time
trend in the test equation is reported in bracketow © - the two-tail 5% (1%)
critical values are approximateh?.042 (2.750). Stationarity around a linear trend
is only inferred ifboth ® and the t-ratio of the time trend exceed their criticalues.
For the tests applied to the logs of German consom@and income apike dummy
variable, which is unity in 1991 and zero otherwisencorporated in the ADF test
equation. Critical values are not adjusted to antéar this dummy variable.

Table 2: ADF Testsfor a Unit Root

InC, AInC, InY, AlnY, InP, AInP, AAINP,
AUL -1.222 (0] -5.585(1] -1.603(0] -5.837 (0] -1.391 (1] -1.855(1] -5.143(1
[0.6641] [0.0000] [0.4821] [0.0000] [0.5866] [0.3535]  [0.0000
AUT -3.661 (0] -4.715(0] -3.239(0] -1.491 (2] -0.933(1] -2.673(0] -6.968 (0
[0.0047] [0.0001] [0.0178] [0.5380] [0.7769] [0.0788]  [0.0000
BEL -2.374 (0] -3.884(0) -2.271(0] -4.604 (0] -0.592 (1] -2.319 (0] -6.869 (0
[0.1492] [0.0022] [0.1815] [0.0001] [0.8728] [0.1659 [0.0000
CAN -1.374 (1] -3.528(0) -2.091 (1] -3.533(0] -1.498(1] -2.020 (1] -4.410(0
[0.5947] [0.0073] [0.2481] [0.0072] [0.5345] [0.2779 [0.0003
DEN -2.196 (0] -4.610 (0] -0.944 (0] -5.588 (1] -1.805(1] -1.566 (0] -6.483 (0
[0.2077] [0.0001] [0.7731] [0.0000] [0.3780] [0.5006]  [0.0000
FIN -2215(1] -3.210(0) -2.795(1] -3.107 (0] -1.313(1] -2.502 (1] -5.589 (1
[0.2008] [0.0194] [0.0590] [0.0260] [0.6232] [0.1150]  [0.0000
FRA -6.751 (0] -2.873(0) -6.546 (0] -3.391(0] -1.060 (1] -1.344 (0] -5.671(0
[0.0000] [0.0486] [0.0000] [0.0113] [0.7308] [0.6088 [0.0000
GER -2.104 (1] -4.768(0) -2.247 (0] -4.985(0] -0.828 (2] -3.413 (1] -4.264 (0
[0.2429] [0.0001] [0.1896] [0.0000] [0.8108] [0.0105 [0.0005
GRE -3.262 (1] -2.950 (0] -3.939(0] -4.342(0] 0.077 (1] -1.730(0] -5.436 (0
[0.0167] [0.0398] [0.0018] [0.0004] [0.9645] [0.4157]  [0.0000
ICE -1.586 (0] -4.933(1] -1.724 (2] -4.757 (1] -0.930 (1] -1.840(0] -7.040 (0
[0.4906] [0.0000] [0.4188] [0.0001] [0.7779] [0.3608]  [0.0000
IRE -1.017 (0] -4.431(0) -1.288(0] -6.411(0] -1.584 (1] -1.655(0] -4.955 (0
[0.7470]  [0.0003] [0.6346] [0.0000] [0.4916] [0.4544]  [0.0000
ITA -3.946 (0] -3.532(0) -2.745(1] -2.928 (0] -1.439(1] -1.762(0] -5.030(0
[0.0017] [0.0072] [0.0666] [0.0422] [0.5634] [0.3995 [0.0000
JAP -6.866 (0] -2.880 (0] -3.109 (1] -2.135(0] -2.047 (1] -2.262 (0] -6.490 (O
[0.0000] [0.0477] [0.0259] [0.2307] [0.2664] [0.1845]  [0.0000
NET -2.608 (1] -2.486 (0] -4.649 (0] -4.155(0] -1.762 (1] -1.903 (0] -6.492 (0
[0.0914] [0.1189] [0.0001] [0.0008] [0.3995] [0.3307]  [0.0000
NOR -1.850 (0] -4.546 (0) -2.504 (0] -3.661 (0] -0.896 (1] -2.101(0] -5.946 (1
[0.3559] [0.0002] [0.1145] [0.0047] [0.7893] [0.2441 [0.0000
SPA -2.208 (1] -3.597 (0) -4.307 (1] -3.749 (0] -0.876 (1] -1.504 (0] -5.833(0
[0.2034] [0.0058] [0.0004] [0.0035] [0.7958] [0.5315 [0.0000
SWE -2.436 (1] -3.479(0) -2.796 (2] -3.970 (1] -0.384 (1] -2.547 (0] -8.148(0
[0.1318] [0.0085] [0.0588] [0.0016] [0.9127] [0.1045]  [0.0000
SWz -2.713(1] -2.800(0] -2.119(1] -3.281(0] -1.255(2] -3.831(1] -4.819(0
[0.0718] [0.0583] [0.2369] [0.0157] [0.6495] [0.0026]  [0.0001
UK -0.299 (1] -3.835(0) -0.567 (2] -5.007 (1} -1.131 (1] -1.900 (0] -5.419 (0
[0.9256] [0.0026] [0.8783] [0.0000] [0.7026] [0.3321 [0.0000
USA -1521 (0] -4.148(0) -2.165(0] -4.773(0] -0.869 (1] -1.749 (0] -5.097 (0
[0.5231] [0.0008] [0.2192] [0.0001] [0.7980]  [0.4061 [0.0000

Table 2 notes. The ADF test statistic for the null hypothesisaofinit root, with
intercept and without a trend in the test equatismeported. The 5% (1%) critical
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value is -2.947 (-3.629). Figures in normal pares#s after this statistic denote the
number of lagged dependent variables in the tesatean. Figures in squared
brackets are the (asymptotic) probabilities assediavith the ADF test statistic.
These were calculated using the program apvals.axailable on James
MacKinnon’s website at the address http://www.egoaensu.ca/pub/faculty/ma-
ckinnon/jbes/. For the tests applied to German wmmion and income (both log-
levels and growth rates) spike dummy variable, which is unity in 1991 and zero
otherwise, is incorporated in the ADF test equationitical values and probabilities
are not adjusted to account for this dummy variable

Table 3: VECM Model Selection

LAGS(L) 1 2 3
_)
Cnt Dummies SBIC | SC N SBI SC N SBI SC N
ry C C

AU NONE 244 29| 782 -24.1 26| 833| -238 1.6 7.00
L 6 01 3 8 15 3 2 16 2
AU NONE -249| 07| 181 -24.2 05| 831| -234 15| 458
T 1 90 20 6 82 4 9 15 8
74,78 -25.01 0.6 | 4.47 | -24.6 04| 3.68| -23.8 08| 441
9 84 5 1 47 2 4 45 4
BE NONE -235| 34| 105( -23.6 1.7 9.89| -234 1.0 7.96
L 4 07 39 9 01 5 5 54 7
CA NONE -23.7| 26| 124 -24.0 06| 16.2| -23.3 1.0 21.8
N 4 15 09 5 86 16 5 60 89
76;82;91 -24.21 22| 849| -24.9 12| 192 | -243 14 5.47
8 07 8 6 03 3 1 36 8
DE NONE -21.6| 44| 349 -224 07| 425| -21.9 0.8 2.86
N 9 09 3 3 57 5 6 35 7
FIN NONE -21.9| 18| 866 -21.9 11| 7.63| -21.3 0.8 104
5 22 5 0 30 9 4 83 74
69;72;74 -21.9] 13| 577 -22.2 09| 246 | -21.9 1.0 5.24
6 67 4 6 41 8 0 94 1
FR NONE -25.7|1 10| 9.68 | -25.1 0.7 6.22| -244 13 6.70
A 2 82 1 2 31 4 7 57 0
74 -26.1| 12| 217 -255 12| 127 | -249 15 1.08
3 21 9 3 08 0 0 55 1
GE NONE 249 11| 984 -244 08| 148 -23.9 1.0 15.6
R 5 71 8 5 95 28 4 62 50
91 -25.2| 17| 757 -24.9 13| 751 | -243 1.0 9.62
6 92 7 7 70 5 8 14 3
GR NONE 227 14| 221 -22.1 13| 1.80| -21.6 14 1.25
E 1 30 0 1 42 2 2 56 4
ICE NONE -16.8| 22| 152 -16.8 05| 985| -16.4 0.5 8.19
1 12 10 5 29 1 0 76 2
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IRE NONE -21.3| 09| 145]| -20.8 14 ( 181 -20.1 14 20.5
0 29 98 3 68 32 8 73 32

73,82 -21.6| 12| 547 | -21.3 0.6 | 8.08| -20.7 1.0 8.39

0 80 1 5 07 7 5 34 7

ITA NONE -22.3| 22| 5.72| -229 1.8 | 467 | -22.7 1.2 11.2
3 20 7 8 63 9 1 84 22

93 -236| 19| 495| -234 1.2 3.05( -23.0 0.9 6.74

9 51 5 0 97 8 6 34 3

JAP [ NONE -240| 26| 258 | -243 11| 6.13| -23.7 1.2 7.64
3 67 43 9 68 0 4 87 0

74 247 18| 121 -247 09| 655 -24.0 1.6 9.17

3 10 35 7 62 9 5 74 0

NE NONE 243 17| 213 | -24.2 08| 242| -236 11| 481
T 8 42 7 2 38 5 7 55 5
NO NONE -225| 16| 16.0( -22.1 14| 20.2| -215 14 11.8
R 7 08 70 9 78 53 5 52 40
708081;78; -23.6 0.8 | 868 -23.2 08| 122 | -22.7 17 10.1

8586 9 88 0 2 37 59 9 81 50

SPA | NONE -23.0| 15| 109| -226 09| 6.49| -22.2 1.0 6.79
2 74 30 6 24 9 6 16 4

74,77 -23.1| 12| 556 | -22.8 12| 319]| -224 12 3.41

6 79 3 1 46 7 5 99 5

SW NONE -23.0| 18| 877 | -22.6 12 | 139 | -22.4 11 8.32
E 1 86 5 5 61 98 2 07 1
92 -235| 25| 3.35]| -23.6 15| 588 | -23.2 15 12.4

8 32 0 5 32 6 5 23 23

SW NONE 249 17| 254 -25.1 12 | 6.07 | -245 14 8.49
z 0 89 4 0 34 0 0 07 8
6386;71;79 -25.0( 4.1 3.62| -25.4 15| 327 -25.2 15 3.19

2 07 9 8 56 4 3 20 0

UK NONE -228| 21| 16.5| -22.7 09| 124 | -224 0.5 9.86
2 94 60 3 52 65 7 18 3

74,75 -23.0| 22| 13.7 | -23.3 1.0 [ 592 | -23.0 09| 4.19

2 79 50 4 08 9 5 25 0

us NONE -25.7|1 18| 7.60 (| -25.5 09| 509| -249 11 8.07
A 2 43 7 1 64 7 0 98 4
5% Critical Values 17| 125 1.7 | 125 18 12.5
79 9 99 9 38 9

Table 3 notes: SBIC is the system version of Schwartz's fit vergarsimony
criteria, SC is a system test of second order Isesia@elation while N is a system
version for testing for departures from normallgtdbuted residuals - see Doornik
and Hendry (1995). 5% critical values are givethatbottom of the table - when the
model includes dummies the SC tests use differegfreds of freedom on the
denominator and are accounted for in drawing imees. Spike dummy variables
are indicated by the year which takes on the walite; for example, 74,78 indicates
two dummies, the first being unity in 1974 and zetizerwise and the second being
unity in 1978 and zero otherwise. Similarngle dummy variables with more than
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one non-zero value are indicated by, for exam@8638where in 1985 and 1986 the
variable is unity but otherwise zero.
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Table 4: Cointegration Tests
Null Hypotheses —» r=0 r=1 r=2 Inference (r=)

Cnt | Dummies | La In Max Trac | Max Trac | Eig/ 10 5 1

ry gs t Eig e Eig e Trc % % %

AU NONE 3| R 2595 37.9( 10.23 12.0 1.76 1 1 1

L 0 50 0 00 9

AU 74,78 1| R 79.901 105. | 15.69 25.7 10.0 3 3 1

T 0 600 0 00 10

BE NONE 2| R 21.03| 32.2 | 7.469 11.2( 3.79 1 0 0

L 0 90 60 4

CA 76;82;91 2| R 4237 70.4 | 26.39 28.1 1.72 2 2 2

N 0 80 0 10 0

DE NONE 31 U 2476 39.1| 14.24 14.3 0.15 2 1 1

N 0 50 0 90 4

Fl 69;72;74 2 U 17.38| 34.3 | 13.09 16.9 3.88 3 3 0

N 0 60 0 80 4

FR 74 1|1 U 41.98( 60.9| 1655 18.9 2.43 2 2 1

A 0 70 0 90 9

GE 91 21 R 29.12| 51.4| 1750 223 4.80 2 2 1

R 0 30 0 10 9

GR NONE 11 R 82.59| 110.( 18.40 ]| 27.9 9.57 3 3 1

E 0 600 0 70 7

IC NONE 21 R 22.01| 385 13.18| 16.5 3.38 1 1 0

E 0 70 0 60 4

IR 73,82 1| R 41.78| 713 | 28.14| 295 1.39 2 2 2

E 0 10 0 30 1

IT 93 2 R 27.66| 458 | 12.03( 18.1 6.11 1 1 1

A 0 10 0 50 6

JA 74 2| R 4584 64.4| 1591 18.5 2.68 2 1 1

P 0 30 0 90 4

NE NONE 1] R 54.00( 70.8 | 12.69 16.8 4.19 1 1 1

T 0 80 0 80 0

NO 708081;7 1| R 55.83( 85.9| 17.47 30.0 12.6 3 3 1

R 8,8586 0 10 0 80 10

SP 74,77 1( U 45.40] 75.7 | 28.05 30.3 2.30 2 2 2

A 0 50 0 60 7

SwW NONE 3| R 23.83| 34.6 | 6.533 10.8( 4.31 1 1 0

E 0 80 50 7

SwW 6386;71;7 2|1 R 30.16  59.2 | 22.02 29.1 7.08 2 2 1

z 9 0 70 0 00 9

UK NONE 3( U 2409 27.8 | 3.293 3.75( 0.46 1 1 0
0 50 9 5

us NONE 2 R 25.49| 35.8| 7.307 10.3| 3.02 1 1 0

A 0 20 30 1
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10% Critical Values u 18.60 26.7] 12.07 13.3| 2.69
9 3

R 19.70 32.0( 13.75 17.8| 7.583
0 5

5% Critical Values U 21.00 29.7] 14.10 15.4| 3.80
0 0

R 22.00 34.9( 15.70 20.0] 9.20
0 0

1% Critical Values u 25.52 35.6| 18.63 20.0| 6.65
5 4

R 26.81 41.0] 20.20 246 129

7 0 7

Table 4 notes. Dummy variables are as specified in Table 3. Ttadus of the
intercept is indicated as unrestricted (U) or festd (R). Max Eig (Trace) is the
maximum eigenvalue (trace) test statistic for agnation for the null hypotheses
that the number of cointegrating vectors (r) edydl and 2. For the null of r=2 the
trace and maximum eigenvalue statistics are thesa@he 10%, 5% and 1% critical
values are given at the bottom of the table (n@acthas been made for dummy
variables). The number of cointegrating vectorotaed at the 10%, 5% and 1%
levels are given in the last columns, headed 1®0abd 1%, respectively.

Table 5: Long-Run Consumption Functions

VECM Specification o Unit
La | Int o Bo B B B | Inco
me
gs Elasti
city
Cnt Dummies L) u/ r AlnC InC, Int InY, AlnP, Bot+p:
ry R t =
AU NONE 3| R 1 +0.2] -1.00| 0.526 ( 1.107 | -1.01 1.135
L 81 0| (62| (207 1
(14.4 | (2.18 4) 2) | @41
55) 8) 2)
AU 74,78 11 R 1 +0.6] -1.00 | -0.50 | 0.864 | -0.20 21.80
T 11 0 2 (12.1 9 8
(576 | (31| (147 09) | (1.08
98) 67) 86) 4
BE NONE 2| R 1 +0.1] -1.00| -0.22 [ 0.866 | 0.908 2.950
L 27 0 6| (079 | (1.25
(6.16 | (0.95| (1.20 7) 9)
8) 3) 6)
CA 76;82;91 2| R 1 +0.5( -1.00| -0.35| 0.931| -0.70 12.11
N 95 0 3 (8.16 3 5
(15.1 (8.53 | (10.8 0) (4.53
28) 3) 51) 1)
DE NONE 3|1 U 1 +0.0| -1.00 1.464 | 1.926 8.374
N 47 0 (7.03 [ (0.2
(0.24 | (4.15 6) 25)
9) 1)
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FIN 69;72;74 +0.3| -1.00 1.075 | -0.23 3.906
30 0 (4.25 1
(220 | (4.26 5) | @.05
6) 5) 3)
FR 74 +0.2| -1.00 0.844 | -0.87 17.23
A 26 0 (3.29 8 8
(245 | (4.74 4) | 419
18) 3) 0)
GE 91 +0.3| -1.00| -0.15( 0.975( 0.038 0.425
R 08 0 9| (4.26 | (0.00
(10.4 | (493 | (1.41 5) 2)
44) 3) 7)
GR NONE +0.5| -1.00| -0.11 | 0.904| -0.63 | 8.912
E 19 0 0| (173 2
(446 | @@7.1| (3.80 91) | (19.8
27) 13) 5) 35)
ICE NONE +0.4| -1.00| -0.20 [ 1.053 | 0.113 0.391
14 0 3| (398 | (0.69
(229 | (@.75| (7.05 6) 0)
1) 6) 4)
IRE 73,82 -0.65| -1.00| -0.04| 1.019| -0.11 1.239
7 0 0 (5.06 3
(754 | (4.94| (0.15 5) | (0.50
6) 4) 1) 1)
+0.6 | -1.00| -0.08 [ 1.001 | -0.37
80 0 1 (31.2 3
(31.0 | (30.9| (0.91 39) | (12.6
98) 07) 0) 33)
ITA 93 +0.0| -1.00| -0.94 | 0.569  -3.64 0.474
27 0 5| (0.02 ©
(10.8 | (0.09| (0.20 1) | @88
54) 1) 2) 0)
JAP | 74 -0.21 -1.00| -0.05] 1.020| -1.68 | 0.648
1 0 5 (7.37 8
(7.41| (6.88| (0.11 0) | @30
7) 9) 2) 03)
+0.3| -1.00 | -0.62 | 0.916| -1.34
05 0 0 (12.3 8
(16.3 | (126 (111 53) | (23.9
17) 86) 76) 17)
NE NONE +0.4| -1.00| -0.56 | 0.880 | -0.24 20.60
T 51 0 4 [ (2.39 8 8
(41.3| (3.04| (16.0 4) | (0.81
04) 4) 28) 4)
NO 708081;78; +0.4] -1.00| -0.10 | 0.958 | 0.138 [ 2.035
R 8586 20 0 1 (12.6 | (0.30
(40.7 | (43| (1.44 85) 7)
18) 73) 5)
SPA | 74,77 +0.7( -1.00 1.037 | -0.38 5.959
69 0 171 2
(7.02 | @7.2 45) | (11.3
8) 70) 42)
-0.05| -1.00 1.701 | 3.851
1 0 (403 | (27.0
(28.4 | (39.2 06) 30)
10) 85)
SW NONE -0.09| -1.00| 0.827 | 1.389 | 1.012 3.952
E 8 0| (28| (B72| (.12
(391 (314 5) 6) 2)
8) 4)
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SW | 6386,71;79 2] R 1] 009 -1.00| 0.963] 1.346| -1.85| 2.287
z 2 o| @io| @36 8
(1.97 | (0.66 5) 3) | (0.42
0) 9) 3)
UK | NONE 3| U 1| +0.1] -1.00 1.038 | -0.25 | 9.257
26 0 (20.6 0
(0.26 | (20.5 84) | (9.77
3) 70) 2)
US | NONE 2| R 1| +0.6| -1.00 | 0.221 | 1.059 | -0.62 | 2.516
A 42 0| 32| (649 3
(18.1 | (6.83 9) 7| @60
80) 1) 4)

Table 5 notes: The first four columns are specified as for Tableln the fifth
column r= refers to the number of the cointegratiegtor, where r=2 means the
results refer to the second of two long run retaioThe estimated adjustment
coefficient for the consumption growth equationréported in column six. The
estimated cointegrating vectors (normalised uponsgmption) are reported in
columns seven to ten. Likelihood ratio tests foe tetatistical significance of
adjustment coefficients and the estimated parametbthe cointegrationg vectors
are reported below their corresponding coefficiemsbrackets. The eleventh
column (headed Unit Income Elasticity) reports thst statistic for the hypothesis
that consumption is homogeneous of degree onecimmie — this is only reported
when r=1. The test statistics follow a chi-squarstridhution with r degrees of
freedom, the relevant 5% critical values arél) = 3.84 and1%(2) = 5.99. Shading
indicates the favoured cointegrating vector.

Table 6: Over-ldentification Restrictions

VECM Specification ] 0 Over-
Lag | Int 1 Beo Boi B Bos Identifica
S tn
Restrictio
ns
Cntr Dummi L) u/ r AInC InC, Int InY, | AlnP, B1:=0;
y €s R t B21=0;
B2=0
IRE 73;82 1| R 1 +0.0| -1.00| -0.11( 1.01 0.565
02 0 6 0 [0.452]

2 +0.1 0.21 -0.99

82 6 8
JAP 74 2 R 1 +0.2| -1.00| -0.28 0.96 7.360
10 0 8 8 [0.007]

2 +0.0 -0.37 -11.4

08 1 20
SPA 74,77 1| U 1 +0.5| -1.00 1.04 9.544
73 0 3 [0.002]

2 +0.2 -2.30

29 5

Table 6 notes. The first five columns are specified as for TabJewvhere the fifth
column, headed “r", specifies the cointegrating tegc with overidentification
restrictions imposed, to which the results reldthe sixth column provides the
estimated adjustment coefficient, associated witth brestricted cointegrating
vectors, in the consumption growth equation of W&CM. Columns seven to ten
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give the two estimated restricted cointegratingtmexcfor each country; where the
first is normalised on the log of consumption. Té#leventh column gives the test
statistic for the over-identification restrictiorfthe critical value is 3.84), below
which, in squared brackets, is the probability eal8hading indicates the favoured
cointegrating vector.

Table 7: Models of the Long Run Income Elasticity of Consumption, Equation

®)
5a 5b 5¢ 5d 5e

I ntercept 2.781 2.509 1.406 3.545 3.634

(7.236) (5.723) (12.517) (8.376) (6.909)
GRTH -17.866 -13.344 -9.785 -38.853 -41.903

(-3.624) (-2.684) (-2.238) (-5.640) (-6.212)
GDEF 5.382 6.502 4,665 1.516

(2.736) (4.661) (2.403) (0.730)
CRED 0.235 0.436 0.592

(1.541) (4.130) (3.803)
InINC -0.504 -0.380 -0.597 -0.601

(-3.931) (-2.651) (-3.332) (-3.044)
INEQ -0.009 -0.013

(-1.355) (-2.909)

AdjR? 0.606 0.587 0.517 0.824 0.831
Pr[FR? [0.001] [0.001] [0.001] [0.002] [0.001]
Pr[FSC1] [0.901] [0.842] [0.602] [0.518] [0.322]
Pr{FFF1] [0.112] [0.244] [0.037] [0.491] [0.891]
Pr[%°N2] [0.614] [0.694] [0.587] [0.415] [0.565]
Pr[FH1] [0.354] [0.103] [0.614] [0.072] [0.059]

Table 7 notes. All regressions use 20 observations except thoserporating
income inequality which employ 13. The reportedtistias are the estimated
coefficients with corresponding t-ratios given imatkets, based upon White's
heteroscedasticity consistent standard errors. @tefficient of determination
adjusted for degrees of freedom (Adjfs also reported. The approximate critical
values for the t-ratios, assuming twenty degreeeafdom, are: +2.85 (1% level),
+2.09 (5% level) and +1.725 (10% level). Also rapdrare the probability values
for the statistical significance of the regressiifFR?], first order serial correlation
Pr[FSC1], non-linear functional form Pr[FFF1], noarmally distributed residuals
Pr[[12N2] and heteroscedasticity Pr[FH1].

Table 8: Model of the Long Run Inflation Elasticity of Consumption, Equation

(6)
Int | CRE | UNC | DEP | Adj | Pr[FR | Pr[FS | Pr[FFF | Pr[x@N | Pr[FH
D T R? 7 cl] 1] 2] 1]
4792 | -2.334 | 39.21 | -19.51 | 0.551 | [0.002| [0.936] | [0.860] | [0.582]| [0.885
(2.96) | (-3.78 1 | o258 ] ]
8) (.44 | 61)
8)
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Table 8 notes. The regression uses 19 observations - Italy cgtuded. All statistics
and variables are the same as those defined i Tabl

Figure 1: Estimated Long-Run Income Elasticities

AUL AUT BEL CAN DEN FIN FRA GER GRE ICE IRE ITA JAP NET NOR SPA SWESWZ UK USA

Figure 2: Estimated L ong-Run Inflation Elasticities




