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Abstract

The main objective of this paper isto offer acritique of the existing literature on the link between
wealth and consumption, as captured by the long-run marginal propensity to consume from
financial wealth (mpc,,). The international evidence suggests that the mpc,, varies considerably
across countries, and new estimates are presented, based on structural vector autoregressions
(VARS) for eleven OECD countries, which tend to confirm this finding. It is argued that thereis
little theoretical rationale for awide cross-country dispersion of the mpc,,, and that the
cross-country differencesin empirical estimates may in fact reflect difficulties in the measurement
of wealth across countries and afailure to account for the shocks causing changes in both
consumption and wealth. Using a suitable panel technique, it is found that the hypothesis of a
common long-run mpc,, across countries cannot be rejected consistently, and a plausible estimate
is obtained for the cross-section of eleven OECD countries. This estimate is alittle over 6%,

broadly consistent with estimates used in awide range of policy models.

Key words: Wealth effects, consumption, dynamic panel.

JEL classification: C22, C23, E21.



Summary

Since the mid-1990s, there have been remarkable changes in stock market capitalisation in many
of the major economies, related in part to changes in the valuation of equities. Between Autumn
1994 and Autumn 2000, stock market capitalisation increased by over 100% of GDP in the United
Kingdom and the United States; while between 2000 Q3 and 2003 Q2, market capitalisation fell
by 65% of GDP in the United States and by 87% in the United Kingdom. These changes have
motivated renewed interest in the wealth effect on consumption.

The wealth effect on consumption is often captured by the marginal propensity to consume from
financial wealth, (mpc,,). The existing empirical literature suggests that this quantity varies
greatly across countries, and new results presented here, based on single-country structural vector
autoregressions (VARS) for eleven OECD countries, tend to confirm thisfinding. This divergence
though is at odds with the values used in calibrated models, which tend to be more similar across
countries. The main objective of this paper isto offer a critique of the literature, and to assess

severa possible explanations that might justify such differences in the mpc,, across countries.

It is concluded that many potential explanations cannot account for the magnitude of the
differences reported in the empirical literature on the mpc,,, including differences in demographics
and in the type of assets held across economies. It isargued that thereislittle theoretical rationale
for such awide cross-country dispersion of empirical estimates. In part, this may be due to the
empirical approach taken in much of the literature: partia equilibrium approaches to capturing the
impact of changesin wealth on consumption face a cocktail of data problems and cannot account
for underlying structural causes of simultaneous changes in both consumption and wealth. For
example, in circumstances in which there are shocks to expected earnings, economies where
market capitalisation islow and wealth held in unquoted equities is under-recorded might be
(inaccurately) estimated to have a higher mpc,,. Because conventional empirical estimates of the
mpc,, are commonly calculated by dividing an empirical estimate of the partial elasticity of
consumption with respect to wealth by the observed wealth to consumption ratio, if the reaction of
consumption to an earnings shocksis similar, but wealth is under-recorded because of data

problems, then the mpc,, will be overestimated.

This leaves the question of how it may be possible to assess empirically the likely wealth effect on



consumption. Using a suitable panel technique we find that the hypothesis of the long-run mpc,,
being the same across countries cannot be consistently rejected, and obtain a plausible estimate for
the cross-section of eleven OECD countries. This estimate is alittle over 6%, broadly consistent

with estimates used in a wide range of policy models.



1 Introduction

Over the past decade, there have been large changes in stock market capitalisation across the
world. For example, between Autumn 1994 and Autumn 2000, stock market capitalisation
increased by over 100% of GDP in the United Kingdom and the United States (see Chart 1).
These rises reflected atrend in some countries towards privatisation, greater equity issuance and
apparent upward revisions to expected future profits. Although slightly smaller in magnitude,
similar increases occurred in the countries that are now part of the euro area. However, these large
changes were partly reversed between 2000 Q3 and 2003 Q2, when capitalisation fell by over 40%
of GDP in France, Germany and Italy, by 65% in the United States and by 87% in the United
Kingdom.

Chart 1: Stock market capitalisation
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Such changes in stock market capitalisation have brought wealth effects on consumption back
onto the agenda. This reflects the fact that changes in stock market capitalisation can be a key
channel through which changes in expected future income affects current consumption. Given
that the post-2000 Q3 fall in market capitalisation in the United Kingdom and the United States
was far higher as a percentage of consumption and GDP than in Germany and Italy, other things
being equal one might have expected forecasts of UK and US consumption to have been revised
down relatively more than for the other countries following declinesin equity prices. Forecasts

were indeed revised down more in countries where stock market capitalisation was relatively high,



but outcomes were not in line with these forecasts. 1n January 2001, Consensus forecasts
predicted that in 2002, consumption in Italy and Germany would each grow by more than 2.5%;
subsequently, forecasts were revised down to eventually be negative in each country. By contrast,
after theinitial downward adjustment, further revisionsto US and UK consumption forecasts were
small, notwithstanding the much more marked declines in market capitalisation. Chart 2
illustrates that forecast errors for consumption derived from Consensus projections tended to be

larger during this period for those countries with lower stock market capitalisation.

Chart 2: Stock market capitalisation and Consensus forecast errors
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What could be the reason for such differences in the pattern of forecast errors across countries?
One explanation is that, in some circumstances, changes in stock market capitalisation may
systematically understate wealth effectsin lowly capitalised economies relative to those with high
capitalisation. To the extent that the declines in equity prices during 2000 Q3 were driven by a
downward revision to expected earnings of the corporate sector that was broadly symmetric across
the major economies, the effect on consumption will ultimately be similar across countries. Yet
the potential impact of the shock may be lessimmediately apparent in economies with low market

capitalisation; the impact could come in large part through a change in the value of the unquoted

(1) Seewww.consensuseCcoONoMmics.com.



sector. @

One lesson from this episode might be that partial equilibrium approaches to capturing the impact
of changesin wealth on consumption face a cocktail of data problems and afailure to account for
underlying structural causes of changes in both consumption and wealth. For example, in
circumstances in which there are shocks to expected earnings, economies where market
capitalisation is low and wealth held in unquoted equities is under -recorded, might be
(inaccurately) estimated to have a higher mpc,,. Because conventional empirical estimates of the
mpc,, are commonly calculated by dividing an empirical estimate of the partial elasticity of
consumption with respect to wealth by the observed wealth to consumption ratio, if the reaction of
consumption to an earnings shocksis similar, but wealth is under-recorded because of data
problems, then the mpc,, will be overestimated. We provide some evidence for this effect in
Section 4. What this means s that there are obstacles to estimating the effect of changesin
market capitalisation (and financial wealth more generally) on consumption across countries: they
illustrate the difficulties faced by forecasters and econometric models in capturing shocks that

affect wealth and consumption.

The purpose of this paper isto offer a critique of the existing literature on wealth and
consumption. Within this general objective, we focus on empirical estimates of the long-run
marginal propensity to consume from financial wealth (mpc,,) and assess whether the magnitude
of cross-country differencesis plausible. We note at the outset that the long-run mpc,, is not
necessarily a helpful concept. First, the question ‘How much will consumption increase if wealth
risesby £17 isnot well-formulated. Thereis aprior question about what caused wealth to risein
thefirst place; in general equilibrium, both wealth and consumption will respond to various
shocks which may affect them jointly. Assuch, there is no such thing as an exogenousrise in
wealth that subsequently causes an increase in consumption. Second, the consumer’s budget
constraint ensures that consumption will also have a mechanical relationship with wealth and, as
such, we might not expect big variations across countries in the long-run response of consumption
to changes in wealth broadly defined. Thisisnot to say that the short-run mpc,, does not vary
across countries - for instance because of liquidity constraints - but the extent to which such

factors should have a marked influence over consumption in the long-run is questionable. As such,

(2) Which, as we discuss below, is also not measured consistently across economies. A further possibility isthat
there were additional coincident factors influencing consumption, such as country-specific changes in expectations
about future labour income or changesin housing markets.



differences in the long-run mpc,, may reflect other influences, including cross-country data

inconsistencies.

The structure of the paper isasfollows. We regard the potential for cross-country data
inconsistencies to be of such importance that it merits an up-front billing, so in Section 2 we
describe potential wealth measurement issues in some detail, and present the wealth dataused in
the other studiesand in thisone. Section 3 presents the puzzle the paper seeksto address: existing
empirical approaches deliver awide range of estimates of the mpc,, across countries, whereas
calibrated mpc,, are more similar across countries. Our own set of single-country SVAR-based
estimates of wealth effects across countries tend to confirm that the mpc,, (apparently) differs
widely across countries. In Section 4 we consider the possible explanations for those differences.
In Section 5, we provide new evidence for the eleven countries using a panel technique that
provides the means to explicitly test the hypothesis that the long-run mpc,, is the same across

countries. Section 6 concludes.

2 How to measurewealth

Data problems have the potential to undermine the precision of all econometric estimates, but the
potential mismeasurement of wealth across countriesis particularly acute and the implications for
model estimation and simulation properties are correspondingly severe. For this reason, we

discuss data issues earlier and with greater prominence than is common in other research papers.

If the reaction of consumption to an earnings shock is similar, but wealth is under-recorded
because of data problems, then the mpc,, will be overestimated. We show evidence for this effect
in Section 4. Second, any simulation of wealth effects depends upon accurate measurement of the
wealth-consumption ratio and any mismeasurement of thisratio can lead to difficulties, evenin
models that are calibrated rather than estimated. For example, the value of unquoted companiesis
not directly observable and, as we discuss below, there are significant cross-country discrepancies
in statistical approaches used to obtain them. These statistical discrepancies will feed directly into
inconsistencies in the measurement of wealth, and therefore into the simulation properties of any

macro model.

In order to illustrate some of the anomaliesin cross-country wealth data, Table A shows measures



of wealth, broken down by asset type for a number of the major economies. Because of their
gparsity, data at this level of disaggregation are not used for empirical estimatesin any
international comparison study of wealth effects (including this one), but they do suggest some
potential anomalies in comparing data across countries. For example, the Belgian ratio of
unquoted equity wealth to consumption is recorded as being higher than the German ratio of all
directly held equity wealth to consumption.

Table A: Financial assets held by the household sector as percentage of consumption

Financial assets held by the household sector as per centage of consumption
Net Gross, of which Liabs.
directly held equities, o/lw Mutual Pensions Currency Other
quoted unquoted funds & lifeins. & deps.

us 525 196 126 70 49 150 64 66

Japan 493 42 39 3 0 139 264 48
Belgium 456 539 121 44 77 80 72 140 125 83
Netherlands 426 596 129 321 112 35 170
UK 386 502 90 52 38 26 265 100 21 116
Italy 336 386 107 65 47 93 73 50
France 330 414 154 36 90 110 23 84
Finland 236 302 189 7 66
Spain 220 320 108 40 41 116 16 100
Sweden 209 311 97 40 102
Portugal 185 312 73 26 43 145 25 127
Germany 178 304 48 37 11 34 84 104 35 126
Austria 166 236 40 9 70

All data are for 2000 except Belgium (2001). Data are from national sources and authors' calculations:
datafor financial liabilities are from Eurostat except Japan and the United States.

Differences across countries in the measurement of wealth can occur for a number of reasons.
Babeau and Shano (2002), for example, suggest three possible sources of inconsistency: first, the
concept of wealth is not exactly the same across countries; second, there are errorsin the
measurement of wealth in some countries; and third, even where there are general guidelines on
measuring wealth, the information necessary to apply themis not availablein al countries. The
next part of this section considers these three sources of inconsistency in turn, focusing on the
measurement and application of guidelines on measuring wealth. The remainder of the section

discusses the data used in other studies and in this one.
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2.1 Some conceptual and data issues

2.1.1 Conceptualising wealth

At afundamental level, an asset may be measured as financial wealth in one country but not in
another. For example, sole proprietorships and partnerships are included as non-financial
corporations in the US financial accounts whereas in Europe they are included in the household
sector. This means that the net worth of sole proprietorshipsis regarded as households' financial
assets in the United States, while in European countries part of the amount (professional buildings,
plant and machinery) is regarded as non-financial assets. Thiswill tend to increase estimates of

net financial wealth in the United States relative to those for European countries.

2.1.2 Measurement of wealth

A second source of inconsistency across countries stems from problems in measuring wealth; for
example there could be measurement errorsin estimating the value of unlisted equities. Such
problems are likely to be significant. In general, national accounts provide reliable data on
households' holdings of shares listed on organised exchange markets. Holdings data are available
from, for instance, centralised securities depositories or investment fund managers. The value of
the holdings at any point in time can be easily calculated with reference to the price of the equity
on the organised exchange. In the case of unlisted equities, however, there are difficulties with
both: it is difficult to quantify households holdings and, as we discuss below, it isdifficult to
value them. Yet unlisted equities are an important component of wealth, particularly in some
euro-area countries: Babeau and Sbano (2002) note that at the end of 2000, the percentage of
financial wealth held as unlisted shares was 18.7% in Italy, 19.8% in France and 22.7% in Spain,
which is high in comparison with the Netherlands (5.3%), United Kingdom (8.5%) and Germany
(9.7%). Norman, Sebastia-Barriel and Weeken (2002) show that unquoted equity accounted for
almost half of equity holdings in France at the end of 2000.

2.1.3 Application of guidelines on measuring wealth

It is possible that the discrepancies in estimates of wealth across countries may be the result of
differences in applying guidelines on measuring unlisted equities, and in the treatment of different

unquoted companies based on size. In general, the valuation of equities follows the principles of
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European System of Accounts (ESA95): marketable financia instruments are valued according to
their market value. In the case of unlisted shares, however, it isnot possible to calculate the market
value with reference to the price at which the equity is traded on an organised exchange; holdings
will typically beilliquid and traded infrequently. The general principle of ESA95 isto estimate the
value of unlisted shares with reference to the value of listed sharesin that country, taking into
account the sector and the differences between the listed and unlisted companies due to different
liquidity and reserves. However, the specific methodology applied by each country depends on the
availability of these data.

Given the marked changesin stock market capitalisation in the late 1990s, the estimates of the
value of unlisted equities at the end of 2000 in Babeau and Sbano (2002) may tend to overstate the
importance of unlisted equities for some countries and understate it for others depending on the
extent to which market prices are incorporated in the methodology. France and Spain apply
market price criteria, ie criteriamore closely related to stock market valuations. By contrast, in
Germany unlisted public companies are evaluated with reference to the market value of listed
companies but a heavy discount is applied and unlisted private companies are evaluated according
to their book value. Therefore, thereis apossibility that equity in unlisted companiesis
overestimated in France and Spain, and underestimated in Germany. Overall, we havelittle
confidence that statistical treatments of wealth data are sufficiently harmonised to permit empirical
estimation on a consistent basis; cross-country anomalies in statistical treatment of wealth form a
major hurdle in comparing wealth effects.

2.2 Datausedin thisand other studies

This section discusses the data used in the empirical part of this paper and in other empirical

studies; we focus on wealth data, but also discuss consumption and income data.

For wealth, in this paper we use net financial wealth data covering eleven countries. In most
cases, data cover the period 1970 Q1 to 2002 Q4 though in some cases the sample is shorter. The
data are originally sourced from OECD National Accounts, national statistical institutes and
central banks, obtained via Datastream and the database of NiGEM, the global model developed
by the National Institute of Economic and Social Research (NIESR). Net financial wealthis
calculated as the sum of public debt, net foreign assets and miscellaneous assets including equities

12



held by the personal sector, minus personal sector liabilities. 1n the case of net financial wealth
data that are annual, we use the quarterly series interpolated by NIESR using quarterly
information of the components of financial wealth where available. This measure islagged one

period to produce a measure of beginning-of-period wealth.

Other studies have used awide range of datafor financial wealth. Ludwig and Slok (2004) use
stock market capitalisation data, the main advantage of which isthat these data are readily
available on atimely basis for awide number of countries. Furthermore, capitalisation is
measured accurately and changesin equity prices may capture changes in expected future income
more rapidly than other forms of financial wealth. Yet the disadvantage of stock market
capitalisation datais that they do not accurately capture domestic households' net financial
wealth: in particular, domestically capitalised equities may be held by overseas households and by
firms. Furthermore, household wealth is held in assets other than equities and the price of some of
these assets may sometimes be expected to move in the opposite direction to equity prices (for
example, equity pricestend to rise following a positive real demand shock, but bond prices tend to
decline). Turning to other recent studies, Boone, Giorno and Richardson (1998) use equity
holdings and Bertaut (2002) uses gross financial wealth based on national accounts data. Byrne
and Davis (2003) use a compilation of wealth data that is close to the one used in this paper.

For consumption, we use total private consumption. The theoretically preferred measure would
be consumption excluding durables as this measures the flow of servicesthat is the basis of the
utility to the consumer (see Deaton (1992) for discussion) though practical considerations
complicate matters. Palumbo, Rudd and Whelan (2002) suggest that relating real consumption of
non-durables to measures of real income and wealth, deflated by a price index of total
consumption expenditures, is only valid if real consumption of non-durables is a constant measure
of total real consumption. In any case, consumption excluding durables are not available for most
countries, so we follow the practice in the mgority of international studies by using a measure of

total consumption.

For income, we use personal disposable income, which is calculated as labour income plus
transfers net of taxes and interest, profit and dividend income. This measure of income implies
doubl e counting of income from wealth due to the inclusion of interest, profits and dividends; ie

the income stream from financial assets, the present value of which defines wealth. The
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theoretically preferable measure of income would exclude interest profits and dividends in order to
avoid double-counting income from financial wealth, but data difficulties prevent us from doing
thisfor all countries across the full sample period and we therefore use personal disposable
income as a proxy for thistheoretically preferable measure. However, we have also explored two
alternative income measures, the first of which excludes a residual measure of income, profits and
dividends, and the second of which islabour income. We report results for each of these

aternative measures in Section 3.4 and Section 5.

Asthe budget constraints are formulated in terms of real consumption, assets, income, and asset
returns, each nominal variable in the budget constraint is deflated by the implicit household
consumption deflator; because a common price index is used, the ratios of real variables are

identical to the ratios of the corresponding nominal variables. All series are seasonally adjusted.

3 How different are mpc, across countries?

3.1 Theoretical foundations

Most recent work on the wealth effect on consumption is based on the permanent income
hypothesis (PIH), see for example Deaton (1992). In this model, households perceive an
unanticipated, non-temporary increase in financial wealth as an increase in permanent income;
which they use evenly over the remainder of their lifetime, boosting consumption in the current
and all future periods. The PIH therefore implies that ‘ consumption is the annuity value of current
financial and human wealth’ (see Deaton (1992, page 80)).

In order to derive ameasure of the wealth effect on consumption and formally derive the mpc,,
consider the conventional budget constraint for the consumer, which can be written as®

Wi = (Ry ) [We + Ye — Ci] «y
We use standard notation so that C, and Y; refer to consumption and ‘labour’ incomein period t,
and W, refersto the stock of wealth at the beginning of period t; (R, t+1 = 1+1,.t+1) iSthereturn
on the whole portfolio of assets. Inwords, this expression states that wealth in period t + 1 equals

the resources available at period t (wealth plus saving in the current period) invested at the interest

rater.

(3) Thissection follows Altissimo, Georgiou, Sastre, Valderrama, Sterne, Stocker, Weth, Whelan and Willman
(2005).
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Solving (1) forward and imposing the terminal condition that at the end of the finite horizon the
limit of discounted future wealth is zero, we obtain the intertemporal budget constraint

Etz:i#:V\/t-i—EtZ:iL (2

i— -1 = -1
=1 T RuiRu.t4 =1 T RuiRu.t+ ]
=0 j=0

According to this expression, the discounted value of planned future consumption is equal to
today’s total wealth, which is the sum of real and financial assets and the discounted sum of
expected future labour income. This expression also implies that, as a response to a permanent
wealth shock, the sum of consumption must rise by an equal amount, where A indicates the
difference between the post-shock and pre-shock values. Assuming returns are constant over

time, we are able to rewrite:

T =T
ACi i 1-R
AW, = E _ Coi —_AC (3
—_ 1-R '
i=1 HO R(;lt Rw,t+j w
J:
This can be rearranged to give the mpc,,, ie
— —-1
AC 1-R
=——"% (4)
AWe  1-R)

where AC; refersto the average level shift in consumption over the time horizon from period t to
T, and R,, refersto the average return on wealth between periodst and T. This expression
highlights the two key determinants of the mpc,,: the time horizon over which consumers plan to

spend the increase in wealth, and the return on financial assets. @ ©)

3.2 Thempc, in calibrated models

In calibrated models, such asthe IMF's MULTIMOD, the euro-area dynamic general equilibrium
model (EDGE) developed at the Finnish central bank, and the Bank of England Quarterly Model
(BEQM), parameters such as the rates of return and the planning horizon are some of the deep
structural parameters which are calibrated to the economies which they model. The mpc,, implied
by these models therefore provide a theory-consistent guide to reasonable values that one might

expect for the mpc,.

Asanillustration, Chart 3 shows the mpc,, in MULTIMOD.® These mpc,, estimates are based on

(4) There are other relevant factors once the coverage of wealth is extended to housing and thereis habit persistence
in consumption.

(5) When we examine theoretically plausible ranges for the mpcy, later in this paper, we report values of the mpcyy
for arange of planning horizons and expected returns.

(6) For MULTIMOD, see Faruquee, Isard, Laxton, Prasad and Turtelboom (1998).
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the Mark |11 version, as this provides separate mpc,, for the countries of the euro area. These
mpc,, range between 5.4% and 8.2%. The highest values are those for Canada and the United
States, followed closely by those for the United Kingdom and Japan; the values for the euro-area
economies are somewhat lower. Overall, the mpc,, tends to be very similar across countries. In
fact, three of the four parameters determining the mpc,, in MULTIMOD - the intertemporal
elasticity of substitution in consumption, the real interest rate, and the probability of death - are
the same across countries in the long run, as aresult of calibration or pooled estimation (see
Faruquee et al (1998)). The only parameter allowed to vary across countries, and hence to affect
cross-country differencesin the mpc,, is taxes.

Chart 3: Thempc,, in MULTIMOD Mark |11

o r 10

06%&@0{— (’e@'f\&
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3.3 Thempc, in estimated models

A smple way to empirically estimate the mpc,, isto use areduced-form consumption equation
such as

Ci = fo+ BwWe + By Ve + & (5)
where C; and Y; are private sector consumption and income in period t, and W; iswealth
(measured at the beginning of period t). The coefficient on wealth in this equation provides an
estimate of the mpc,, since S, = &= = mpc,,. In practice, however, estimation of equation (5)
may not be feasible if, as occasi onal Iy found in practice, the right-hand side variables prove to be
non-stationary and do not cointegrate with the regressand. In this case, estimating the equation

may produce a spurious regression.

In the annex, we present evidence on the series used in the empirical part of this paper. For these
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series, the evidence suggests that individually, consumption, wealth and income appear to be
non-stationary, but the panel evidence points to stationarity, which means that for the data we use
in this paper estimating equation (5) may not lead to any problems. In the annex, we also present

evidence on panel co-integration which appears to support this proposition.

In the literature, two other types of consumption equation have been used, each based on a
particular transformation of the variablesin (5) and the estimation of an equation specified in
terms of the transformed variables. These types of equations have sometimes been presented as
providing an appropriate transformation to ensure stationarity, although this may not always be the
case. Moreover, the alternative transformations suggested in the literature affect how the estimate
of the mpc,, isobtained. In the following, we discuss the implications of using other types of

consumption equation to estimate the mpc,,.
3.3.1 Estimates of the mpc,, from a ratio specification

Thefirst of the transformations used in the literature consists in dividing equation (5) by income.

Assuming that S, is zero, this yields aregression of the form

C W,
7:=/fv+ﬂvv7:+st (6)

which relates the consumption-income ratio to the wealth-income ratio.? Palumbo et al (2002)
show that (for the case of a constant interest rate) the PIH implies that there should be a stable
long-run relationship between consumption-income and wealth-income ratios, so that this

equation can be estimated without problems.

In the literature, equation (6) has been estimated on alternative series for each of the variables it
includes. Based on this specification, the literature has generally found that coefficients are higher
for consumption excluding durables than total consumption, and higher for disposable income
compared with labour income. With respect to different wealth measures, the literature has found
higher coefficients for equity than non-equity wealth. The latter result has also been found based
on estimation of an equation providing ajoint estimates of the mpc,, for different wealth

(7) Note that the coefficient in this regression is only approximately equal to the mpeyy, asthis regression uses an

N : N CG-Ciivs | ac
approximation, as the estimated coefficient is S\ = W # A = MPCy.
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measures, asin
Ct Vvi,t
wherei isthe index for the components of wealth (eg financial and non-financia (physical)

wedlth, or equity and non-equity wealth). ©
3.3.2 Estimates of the mpc,, from a log-linear specification

Most of the existing empirical work on cross-country comparisons though has used alogarithmic
transformation, resulting in an estimabl e equation of the type

G = ﬂyyt +wat + & (8)

where lower-case | etters denote logarithms of variables. Due to the logarithmic transformation,
this regression provides an estimate of the elasticity of consumption with respect to wealth,

B, = %, of which the mpc,, is atransformation. In order to obtain an estimate of the mpc,,

the elasticity has to be multiplied by the consumption-wealth ratio, such that

5 G _AC/G G AG
W T AW/ WW T AW

Equations (8) and (9) illustrate that the long-run mpc,, may vary across countries owing to

= mpc, 9

differences across countries in the elasticity of consumption with respect to wealth and in the

wealth-consumption ratio.

There are severa potential shortcomings of estimating alog-level specification. The first becomes
important if it is assumed that the mpc,, differs across the various types of wealth and across
different components of consumption (eg durables and non-durables). This can be easily shown
by expressing consumption as a basket of goods (hereindexed by j), C = >, C;, and weath asa
portfolio of assets (here indexed by k), W = >, W, such that

Zj ACJ’
Uow = ———— = E axlc. 10

and S AC
j ACH > Wi
— = . _ 11
where
oF Wi
'))-:—andak: (12)
J Zj Cj Zk W

(8) However, one potentia difficulty of estimating this type of equation is that the estimate of the mpc,, may reflect
differencesin the income elasticities of the demand for different assets.
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and where u ¢\ and 7 v denote the mpc,, and the elasticity of consumption with respect to

wealth, respectively.

Equation (11) shows that the elasticity estimate compounds the wealth effects of different assets
and parts of the consumption basket. So while estimating the effect of aggregate wesalth on
aggregate consumption should still provide auseful benchmark, ideally empirical work should
attempt to estimate wealth effects on consumption for different assets and goods, especially in an
international context, since consumption baskets (y ;) and portfolios shares (o) are likely to differ
across countries and because both assets and goods differ in their characteristics, so that
consumers may not respond in the same way to changes in every component of wealth and not
with all parts of their consumption. Assets, for example, differ in rates of return and volatilities,
as well as the extent to which they can serve as collateral to credit-constrained consumers, and

goods differ in the time horizon over which they provide utility.

Another limitation of the logarithmic transformation has recently been illustrated by Rudd and
Whelan (2002) in their comment on an approach followed by several authors, eg L ettau and
Ludvigson (2001). This approach uses alog-linear specification starting from the equation

G —we ™ E D pl, (i — ACi) (13)
i=1

which is derived from an intertemporal budget constraint relating consumption to wealth,
imposing atransversality condition on wealth and - to ensure it holds ex ante as well as ex post -
taking expectations (for details of the derivation, see Rudd and Whelan (2002)). One key feature
of thisequation isthat it subsumes labour income into aggregate wealth. By assuming that |abour
income approximates the non-stationary component of human wealth, and that the return on
aggregate wealth is aweighted average of the returns to human and other wealth, this equation can

be rewritten as

e¢]

G—oa —(1— o)y~ E D pl (@i + (1 — o) — Ac) +(1- o)z (14)

i=1
where z; isamean-zero variable capturing the stationary part of the deviation between labour

income and human wealth. If the RHS terms are stationary, as assumed in Lettau and Ludvigson
(2004), then the LHS needs to be stationary too, so that a cointegration analysis of wealth,
consumption and labour income can be used to assess to what extent fluctuationsin these variables

are caused by permanent or transitory shocks.® However, as pointed out by Rudd and Whelan

(9) Aspointed out by Lettau and Ludvigson (2001), this has far-reaching implications for traditional macro models
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(2002), equation (14) is strictly applicable only to aggregate consumption which, given our
discussion above of differencesin the mpc,, across types of assets and components of

consumption, makes an analysis based on this equation much less useful.

3.3.3 Estimates of the mpc,, from the empirical literature based on log-linear specification

In Chart 4, we show existing estimates of the mpc,, based on log-linear specifications, obtained
from three recent contributions to the literature for the major seven economies. The chart also
shows mpc,, from a study in which they are calculated indirectly from an assumed estimate of the
mpc,, for the United States and scaled for other countries based on the households’ equity
holdingsto income. It shows afifth set of estimates, derived from the backward-looking versions
of consumption equations taken from the NiGEM model, an empirically estimated model whose
reduced-form consumption equations are restricted to conform with the permanent income
hypothesis (in the long-run coefficients on wealth and income are constrained to sum to one); 19
in order to present these estimates in the same form as those used in the four studies included in
Chart 4, we trand ate the elasticities into mpc,, using the wealth-consumption ratios described
above and used later in this paper. The mpc,, estimates presented in the chart are long-run; the

speed of adjustment to the new equilibrium will vary across economies.

Chart 4 demonstrates alarge variation in the empirical estimates, both comparing the same
country across different studies and comparing across countries. How surprising are these
variations? The studiesincluded in Chart 4 differ in their approach to deriving the mpc,,. Bertaut
(2002), Ludwig and Slok (2002), and Byrne and Davis (2003) use the same method of calculating
the mpc,, via estimating the elasticity of consumption with respect to wealth from equations (8)
and (14), and then using the wealth-consumption ratio to give the mpc,,. Within this approach
Ludwig and Slok (2002) estimate elasticities of consumption with respect to wealth for two
groups of economies; so-called bank-based economies are identified as including France,
Germany, Italy and Japan, while the group of so-called market-based economiesis defined to
include Canada, the United Kingdom and the United States. Boone et al (1998) do not estimate

assuming constant discount factors. Given that consumption and income are not very volatile in the short run (and
unlikely to have higher volatility in the long run), the only way that these three variables can cointegrate is through
low volatility of asset pricesinthelong run. Thisimpliesthat shocksto asset prices must be transitory and that asset
prices must be predictable, which a growing empirical literature tends to support. However, this can only be the case
if markets areinefficient, or if discount rates are time-variable (which has been argued in the finance literature for
sometime).

(10) For NIGEM, see Barrell, Dury and Pain (2001).
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Chart 4: Estimates from theliterature of the long-run mpc,,
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elasticities for each country, instead assuming an mpc,, for the United States of 4.5 cents per
dollar, which is then scaled for the other countries according to the country’s ratio of households
equity holdings to income relative to the ratio in the United States. The Boone et al (1998) result
is therefore driven by the fact that the US ratio of households' equity holdingsto incomeis similar

to that of Canada and the United Kingdom and considerably higher than the euro-area countries.

Across the studies cited above, there are a so differences regarding the period over which the
elasticity is estimated and the wealth-consumption ratio is calculated. Bertaut (2002) uses different
sample periods for different countries, ranging from 1960 to 2000 for the United States to 1978 to
1998 for France, and the wealth-consumption ratio is cal culated as an average over 1995 and 1998.
Ludwig and Slok (2002) use a sample period of 1985-2000 to cal cul ate el asticities and the most
recent wealth-consumption ratio. Byrne and Davis (2003) use 1970-2000 as a sample period and
calcul ate the average wealth-consumption ratio over this period. Boone et al (1998) use ratios of
households’ equity holdingsto incomein 1997. Aswe discuss below, the mpc,, variesin line with

the wealth-consumption ratio which is typically not constant across countries and time periods.

Such differences in methodol ogy and data may explain some of the cross-country variation in

mpc,, across different studies. But, even within individual studies, there are marked differencesin
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the estimated mpc,, across countries. Before assessing the plausibility of these cross-country
differences, we therefore present new estimates of the mpc,, for a cross-section of eleven OECD

countries.

3.4 New estimates of the mpc,, based on SVARs

Our cross-section of eleven OECD countries includes Belgium, Canada, France, Germany, Italy,
Japan, the Netherlands, Portugal, Spain, the United Kingdom and the United States. The approach
we take uses the estimates of the elasticity of total consumption with respect to net financial
wealth obtained from structural VARs. Structural VARS have the advantage of explicitly allowing
for feedback effects from consumption to wealth, something that the single-equation literature
presented in the previous section cannot properly address.®? Furthermore, the structural VAR
approach has the potential to demonstrate how the response of consumption and wealth vary
according to the nature of the shock that affected them.

We use atotal of four different VARs. Thefirst two VARSs are adapted from L ettau, Ludvigson and
Steindel (2002) (LLS in the charts below), where they have been used to analyse the importance of
wealth effects in the transmission of monetary policy. The first has five variables, which are:
consumer price inflation, labour income, consumption, total financial wealth and the interest rate.
The second VAR also includes a general index of commodity prices? and thus has six variables
intotal. Both VARSs are estimated in (log) levels.®® Asa check for robustness, we also estimate
much simpler tri-variate VARS of consumption, income and total financial wealth, both in (log)

levels and differences.

Following Lettau et al (2002), the five and six-variable VARs are identified by assuming that (i)
inflation and income respond to other variables with alag (and inflation responds to output with a
lag), (i) the stock of wealth at the start of a period does not respond to the flow of consumption
during that period and (iii) the interest rate does not respond directly to wealth. The assumptions

(i) and (ii) reflect common assumptions about a minimum delay in the reaction of macro variables

(12) The importance of taking a systems approach to estimating wealth effects has also been emphasised in arecent
study by Blake, Fernandez-Corugedo and Price (2003).

(12) These data are downloaded directly from the Commodity Research Bureau, the same source as used in Lettau
et al (2002).

(13) The estimation in levels yields consistent estimates also in the case of non-stationary variablesif there are
cointegration relationships between the variables.

22



to the policy instrument, and assumption (iii) reflects the fact that in practice asset prices only
affect the policy instrument to the extent that they have an impact on inflation and output. @ The

three-variable VARS only require assumptions (i) and (ii), as they have no interest rate variable.

All four VARs have the form
p
Boz = Bizi1+ ..+ BpZip + Ut = > Bz + Uy (15)
k=1

where the matrix By reflects the simultaneous interactions between the variables in z;, and any
short-run restrictions on these interactions. The effects of a shock on the variablesin z are given
by the moving average (MA) representation relating the variables to the shocks,

z = A(L)u;
where A(L) = (Bo — Lk Z Bkzt_k)_l. From this, it is possible to extract the elasticity of
consumption with respect to wealth. In the case of the (log) level VARS, thisis done by picking
from the matrix A(L) the elements which give the effects of awealth shock on consumption and
(for normalisation) the initial effect of this shock on wesalth itself. The elasticity can then be
converted into the mpc,, by using the wealth-consumption ratio. The procedureis similar for the
difference VAR, once the responses for the log differences have been converted into the levels

responses.

Chart 5 shows the estimates of the mpc,,, using the wealth-consumption ratio for 2001-02. They
range between 1% and 5% for most of the euro-area countriesin our data set. However, there are
some surprising results: the mpc,, is markedly higher for Germany and Canada, and in some VARS
there are even some negative estimates in the cases of the smaller countries and France. Thisis

hard to rationalise on economic grounds and may in part reflect problems with data measurement.

More generally, there appears to be large cross-country dispersion in the empirical estimates of the
mpc,,. And this conclusion appears to be sustained through a number of robustness checks. First,
it appearsto carry through irrespective of the choice of VAR. Second, it holds when we recompute
the mpc,, using the wealth-consumption ratio for the full sample (1970-2002). These ratios tend
to be smaller, although in the case of three countries (the Netherlands, Portugal and Spain) they
are actually larger, either because wealth has not increased to the same extent or has not fallen by
as much asin the case of the other countries. These results are shown in Chart 7. Such wide

variation across countriesisin line with existing literature that used single-equation estimates.

(14) See Lettau, Ludvigson and Steindel (2002) for the arguments supporting these restrictions.
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Finally, we find asimilar dispersion when we use the aternative income measures (disposable
income adjusted for net taxes, as well as labour income, which excludes all income from assets, as
well aslabour income): the results were very similar to those presented above using the disposable

income measure.

Chart 5: Empirical results, based on SVARs (using 2001-02 wealth-consumption ratios)
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We end this section by emphasising that our new VAR-based estimates provide estimates of the
mpc,, that appear to be sensible only when averaged across countries. Asin the case of previous
empirical estimates, the variation in our estimates appear to be large across countries, particularly
when compared with those found in theoretically founded models. In the next section, we

examine whether such avariation is plausible.

4 How plausible are differencesin mpc, across countries?

In this section we investigate a number of aspects of the plausibility of cross-country patternsin
the mpc,, observed in the literature. For instance, we noted in the previous section that calibrated
mpc,, are similar across countries, whereas empirical estimates of the mpc,, across countries and
studies vary widely. In this section we seek to judge which is more accurate. Moreover, the
literature has reported cross-country patterns in the mpc,,: some authors, for example, have found
it to be higher in the United States than, say, Germany. We investigate whether this ‘ stylised fact’
is well-grounded.
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Chart 6: Wealth-consumption ratios
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The approach we take is to identify and discuss a number of potential explanations of wide
cross-country differencesin empirically estimated mpc,,. First, it is possible that there are
differences across countries in the length of the planning horizon or the rate of return on financial
assets. Second there may be differences in the form of wealth holding. Third, we look at the role
of housing. Fourth, the mpc,, is a reduced-form concept and there may be differences across
countries in the source and duration of shocks. Finally, any approach to estimating mpc,, may be

prone to errors arising from data mismeasurement.
4.1 Theroleof demographics

Differences across countries in the length of the planning horizon, reflecting deeply embedded
structural and demographic differences, or the rate of return on financial assets, could in principle
explain cross-country differencesin the mpc,. Below, we use cross-country data on wealth
holdings in different income groups to calibrate a numerical example that shows such factors
might explain only limited cross-country variation in the mpc,,. We also consider the extent to
which cross-country variation in the mpc,, may be caused by differences in the concentration of
ownership in particular types of asset, such as pension funds or bank deposits. We find limited
support for the view that these are of sufficient magnitude to explain the size of the cross-country

differences in the mpc,.
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Chart 7: Empirical results, based on SVARs (using 1970-2002 wealth-consumption ratios)
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Numerous authors, including Norman et al (2002) and Poterba and Samwick (1995) have focused
on demographic factors as being of potential importance in explaining variation in the mpc,,
across countries and time.  In this section, we conduct a s mple experiment based upon the
formulafor the mpc,, in equation (4). We use data on the distribution of income and wealth, and a
range of rates of return, to show how such differences across countries can affect mpc,,. The basis
for the experiment is provided by Poterba (2000) who provides benchmark calculations of how a
household may increase consumption following a favourable wealth shock. For a household with
no bequest motive, the amount by which a household could increase consumption in the remaining
years of itslife depends on its planning horizon (life expectancy) and the real interest rate. Chart
8 presents benchmark calibrations of the amount by which a household might increase its
consumption in response to an exogenous increase in wealth, for various expected returns and
planning horizons. Each line shows, for a particular expected return, by how much the
mpc,,varies as the horizon over which an increase in wealth is consumed lengthens. The chart

shows that as the planning horizons tend to infinity, the mpc,, tendsto the real interest rate.

Based on this, we design an experiment in which the aim isto determine if demographic factors
can lead to cross-country differencesin the mpc,, through differences in planning horizons. To be
able to rgject the possibility that demographic explanations are important, we make the
assumption that demographics strongly affect planning horizons. To be precise, we assume that
low-income consumers consume a shock to their wealth over a much shorter planning horizon

than do high-income consumers. This may occur because |lower-income consumers are more
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likely to face cash-flow constraints.

Chart 8 Thempc, at alternative planning horizons and rates of return
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We next illustrate how known cross-country differences in demographics might affect the mpc,,.
The stepsin this experiment are shown in Table B. In the first step, we assume that low-income
households plan to spend any increase in wealth over much shorter time horizons than wealthier
consumers. Row B illustrates our assumptions that |ow-income earners have a planning horizon
of six years, whereas high-income earners plan to spend changes in their wealth over a 24-year
horizon. Assuming that all consumers discount at a rate of 2% per annum, row C illustrates the
implication that |ow-income consumers have an mpc,, of 18%, whereas high-income earners have

an mpc,, of 5%.

In practice, are differences in the concentration of equity holdings across countries sufficient to
justify a marked variation in mpc,,? In order to judge this we use data for demographic differences
in the distribution of wealth across countries taken from Norman et al (2002). These data tend to
show that, for instance, Italian holdings of directly held equity are more concentrated among
high-income earners than in the United Kingdom. But do such differences have a marked impact

on the mpc,,? In order to arrive at the results we are forced to make simplifying assumptions,

(15) There are other demographic factors - such as age profile - that might also be different across countries, but these
do not exhibit such variance across countries as is the case for the distribution for equity wealth and income, so are
less likely to generate significant dispersion across countries.
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reflecting the paucity of comparable cross-country data on the distribution of wealth within
economies.® Based on their data, step 2 of Table B illustrates our calculations of the extent to
which directly held equities are more concentrated in the hands of high-income earnersin Italy
than in France, the United Kingdom and the United States. Under plausible assumptions, the data
suggest that 79% of Italian directly held equity wealth is concentrated in the highest income
guartilein Italy, whereas in the United Kingdom the same group hold only 55% of directly held
equity wealth.

Table B: Distribution of wealth and cross-country differencesin the mpc,

Step 1: Calculate mpcW for various planning horizons

A. Quartiles in income distribution 1-25 26-50 51-75 76-100
B. Assumed planning horizon (years) 6 12 18 24
C. Implied mpc,, with 2% real int. rate 0.18 0.09 0.07 0.05

Step 2: Use wealth distributions in each country to estimate overall mpc,,
Estimated proportion of direct equity wealth held by each income quartile and implied mpc,,

Quiartiles in distribution 1-25 26-50 51-75 76-100 Implied mpc,,
France 0.05 0.13 0.24 0.58 6.6%
Italy 0.01 0.04 0.16 0.79 5.7%
UK 0.05 0.11 0.29 0.55 6.6%
us 0.02 0.11 0.29 0.58 6.3%

Source: Norman et al (2002) and authors' calculations.

However, we do not find that these differences in the distribution of wealth lead to marked
cross-country differences in the aggregate mpc,,. Even under the assumptions that planning
horizons vary starkly across income quartiles, the aggregate mpc,, is only 0.9 percentage points
higher in the United Kingdom than it isin Italy (the countries which, under the various assumption
in this example, have the highest and lowest calibrated mpc,,). The similarities across countriesin
the mpc,, calibrated above are in stark contrast to the very marked divergences in the estimated
mpc,, in the empirical literature (shown in Chart 4) and in our own estimates based on SVARs
(shown in Chart 5). Furthermore, it appears from these data that the distribution of wealth among
income cohorts would imply a marginally higher mpc,, in France than in the United States, in
contrast to most theoretical calibrations (for example, thosein MULTIMOD and in empirical

estimates). The main lesson we draw from thisanalysisis that differences in the distribution of

(16) Norman et al (2002) provide data for the proportion of households holding wealth in various percentilesin
income distributions that are uneven within and across countries. In order to derive the distribution of wealth
according to income quartiles we first assume that wealth is held uniformly within al percentiles in income groups
they provide. This enables usto estimate the proportion of households owning equities each income quartile. We
then assume that low-income earners' holdings of equity are 25% that of high-income earners; low-mid earners 50%,
and mid-high income earners 75%. This enables us to deduce the proportion of directly held equity wealth held
according to income quartiles as shown in Table B.
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equity wealth do not appear to justify marked cross-country differences in estimates of the mpc,;
moreover, the countries commonly estimated or calibrated to have higher mpc,, are not necessarily

those that accord with our estimates from this experiment.

4.2 Theform of wealth holding

Table A demonstrated marked cross-country differences in the type of financial wealth held.
Given this, were the mpc,, to be higher on some assets than others, this might provide another
justification for large cross-country differencesin the mpc,,. A theoretical foundation for this
argument is provided by Thaler (1994) and Thaler (1990). In his model, households divide wealth
into a current income account (with a high mpc,,), a future income account (mpc,, close to zero)
and an asset account (mpc,, in between the other two). To the extent that equity wealth is allocated
to the asset account, this might explain the large response of consumption; it is also consistent
with empirical evidence showing capital gains on equities tend to be saved, whereas one-off cash

windfalls from equities (for example, from takeovers) tend to boost consumption.

However, the empirical case for differing wealth effects according to the type of asset is unproven.
Poterba and Samwick (1995) for the United States considers whether the increasing proportion of
indirect ownership of equities through pension funds has affected the link between stock market
returns and consumption. In both cases there is little evidence that direct ownership of equity
wealth has a different impact from indirect ownership on consumption. This may appear
surprising given the relative visibility and liquidity of directly held equities relative to other forms
of equity. However, it is possible to argue that there are no significant cross-asset differencesin
mpc,,. Consumers might be expected to have alower mpc,, for assets whose value isvolatile,
such as equities, or illiquid, such as pension funds and unquoted equities. But as adirect result of
such uncertainty and illiquidity, these assets typically yield higher rates of return (for example
because of the equity risk premium) which in turn implies a higher mpc,,. For example, pension
funds may be both illiquid and their value volatile. Conversely, they have historically offered
high, tax-exempt rates of returns and it is unclear as to whether the offsetting effects should lead

them to have a higher or lower mpc,, relative to other assets.
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4.3 Arolefor housing?

In this section we assess the potential role for housing wealth. Various studies have found this to
be important (see Case, Quigley and Shiller (2001), Dvornak and Kohler (2003) and Ludwig and
Slok (2004)). But the effects are not the same across studies. And within studies, the effects vary
over time. We shall argue that differences across countries might imply variations in the response
of consumption to shocks but that the theoretical grounds for believing thereis along-run housing
wealth effect across countries are uncertain, and the data deficiencies undermine efforts to detect
any such effect.

In the case of housing, and in contrast to financia wealth, it is possible to identify differences
across countries which suggest there could be systematic cross-country divergencesin the
response of consumption to shocks. To the extent that shocks to housing affect consumption in the
short term through their impact on mortgage equity withdrawal, it islikely that such effects would
occur more in countries in which the retail financial system allows comparatively cheap and easy
re-mortgaging and/or taxes on housing turnover are low. Table C, where the data are taken from
MacL ennan, MuelIbauer and Stephens (1998) and may be out of date for some countries, ")
illustrates stark differences in housing taxation in the EU. In Belgium, Greece and Portugal, stamp
duty is 10% or higher so the incentive to move and withdraw equity from housing is much

reduced. These reasons illustrate why the short-run mpc from housing may differ across countries.

Table C: Differencesin housing taxation in EU economies

Tax on capital gains Stamp duty (%) VAT on new homes (%)
Austria If resold in a fixed period 3 10to 20
Belgium Yes 125 6 to 20.5
Denmark If resold in a fixed period 1 25
Finland If resold in a fixed period 6 22
France If resold in a fixed period 7 18.6
Germany If resold in a fixed period 2 0
Greece No 10 n/a
Ireland Rollover relief applies upto9 125
Italy No 42-8 4
Netherlands Yes 6 175
Portugal Rollover relief applies 10 5t0 16
Spain Rollover relief applies 6 7
United Kingdom No 1 0

Source: MacLennan, Muellbauer and Stephens (1998).

More generally, in the short run there are a number of reasons why changes in house prices may

(17) Since 1997, higher rates of stamp duty have been introduced in the UK for transactions exceeding £250,000 and
£500,000.
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lead changes in consumption. For instance, a positive shock to permanent income would be
expected to boost consumption of both housing and non-housing goods, but to the extent that
house prices are more flexible than the price of other goods, this could imply house prices are
observed to Granger cause consumption. There may also be credit market effects. houses
represent collateral for home-owners (see Aoki, Proudman and Vlieghe (2002)), and arisein
house prices provides more collateral against which households can borrow, for instance in the

form of mortgage equity withdrawal.

However, in the very long run it is less clear that changes in the aggregate value of housing wealth
should lead to changes in aggregate consumption. Aoki et al (2002) argue that there is no such
wealth effect on consumption. Households tend to live in their home and consume the housing
servicesit provides, so the positive effect of higher house pricesis offset by an increase in the
opportunity cost of these housing services (an effect that is unlikely to be captured adequately in
the consumption deflator). Furthermore, while changes in house prices redistribute wealth
between agents in the economy, it is not clear that any negative impact of house price falls on the
expected permanent income of households owning their house outright will always outweigh its

positive impact on the permanent income of those servicing a mortagage (see King (1994)).

In any case, apractical obstacle to ng cross-country differences in the impact of changesin
housing wealth on consumption is data quality. Ludwig and Slok (2002) use house price data
compiled by the Bank for International Settlements (BIS). These data represent the price rather
than the value of the housing stock. Bertaut (2002) uses data for non-financial wealth for the
relatively few countries where they are adequately available. However, like financial wealth data,
non-financial wealth data are subject to cross-country differences in statistical treatment: for
instance, in some countries national indices are avail able whereas in others there are only data on

house pricesin certain cities and metropolitan areas.

In summary, although differential taxation treatment across countries might imply systematic
cross-country differences in the role of the housing market in the transmission mechanism, the
theoretical grounds for believing there is along-run housing wealth effect across countries are
uncertain, and the data deficiencies undermine efforts to detect any such effect. We have explored

specifications including housing wealth but have found these to be unsatisfactory. The results had
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different signs across countries and did not improve diagnostic results.® In sum, we have found
data difficulties with regard to housing insurmountable and we do not find it surprising that
previous literature differsin its views as to the relative role of housing effects across countries and
time. We do acknowledge, however, that although housing is difficult to incorporate in
econometric analysis, it may be an important omitted variable, at least in the short run (see

footnote 1).

4.4 Theduration and source of shock

A further source of potential difficultiesin comparing wealth effects across countries arises
because cross-country comparisons of wealth effects so far considered in this paper are reduced
form, partial equilibrium. Such equations can inform us as to how, on average, consumption has
responded to changes in equities (and financial wealth); but in general equilibrium both variables

will respond to common shocks, which may affect wealth and consumption together.

The analysis of Lettau and Ludvigson (2004) 19 suggests that the perceived duration of shocks
may be important in determining the responses of wealth and consumption. They argue that
deviations in consumption from equilibrium may follow from time variation in the real interest
rate and hence in equity prices. They show that large, transitory swingsin equity prices have
limited effects on consumption and find that the vast mgority of the variability in consumptionis
driven by permanent shocks, whereas 88% of the variability in wealth is driven by transitory
shocks. They find that transitory (albeit persistent) shocks to wealth that are driven primarily by
volatility in equity prices do not significantly affect consumption. The authors produce alternative
(lower) estimates of the mpc,, that take account of the fact that only permanent changesin wealth
have a significant impact on consumption. Blake et al (2003) find qualitatively smilar results for
the United Kingdom. The remainder of this section assesses the likelihood that differencesin the
pervasiveness and the source of various structural shocks might affect estimates of the
reduced-form relationship between consumption and wealth, and the extent to which we believe
such considerations affect overall estimates of the mpc,, and cross-country differencesin the
estimates.

(18) Results avail able from the authors on request.

(19) Using techniques devel oped by Stock and Watson, they decompose the variables in a cointegrating relationship
between US consumption, income and wealth into changes that are related to permanent or transitory shocks. Rudd
and Whelan (2002) cast some doubts on the extent to which the intertemporal budget constraint should yield a
cointegrating relationship once appropriate deflators are used for all variables.
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Different shocks may imply arange of simultaneous reactions of consumption and wealth, yet
numerous authors have demonstrated the intuitive result that consumption and wealth can respond
in differing ways depending upon the nature of the shock. There are a number of other shocks
that may lead to low correlations between wealth and consumption. Millard and Wells (2003)
develop asimple general equilibrium model that suggests shocks to equity risk premiathat result
from increasesin equity volatility will have no effect on consumption, whereas other shocks each
induce a positive correlation between equity prices and consumption. Lantz and Sarte (2001)
consider consumption and wealth in a general equilibrium setting and find that a change in
consumption may not in any sense be caused by the change in wealth. Rather, both consumption
and wealth simultaneously react to a shock, with shocks to productivity initially associated with
either increases or decreases in consumption, depending upon whether or not such changes are
anticipated; and, in the case of an anticipated future shock to productivity, consumption and

wealth may move in opposite directions in the short term.

Theoretical and empirical approaches have succeeded in identifying various shocks that have
differing implications for wealth and consumption, though the approaches appear to be still some
way both from fully identifying the array of possible shocks affecting wealth and consumption, or
in adequately explaining the path of wealth and consumption in recent years. There are other
examples of shocks that may affect consumption and wealth to varying degrees. Anincreasein
the average market power of firms for example, might lead to changes in equity prices and
measured wealth, but consumption could fall if consumers are sensitive to any associated
reductionsin real disposable labour income arising from the effects of higher market power in
reducing labour’s expected share in total income. Similarly, structural changes that |ead to greater
economic stability and certainty (for example lower and less volatile inflation) may lead

consumers to run down precautionary holdings of wealth and to increase consumption.

In short, the numerous causes of changes in wealth typically vary across countries and over time,
and this might lead to correspondingly different responses of consumption and reduced-form
estimates of the mpc,,. It appears plausible that country-specific structural shocks and structural
change may have a marked impact on econometric estimates that is difficult to capture adequately
in existing empirical models. The average mpc,, across time and countries based on reduced-form
estimates might still be a useful summary statistic, albeit one around which thereiswide

uncertainty, particularly in samples limited to single countries and limited time periods.
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45 Therole of data measurement, and other factors

Asdiscussed in detail in Section 2, measurement differences may be important determinants of
differences in estimates of mpc,, across countries. There have been wide differencesin the
measurement of financial wealth across countries, in particular differencesin the form in which
wealth is held (holdings of unquoted equity in France and some European countriesisacasein
point). There may be changes in the composition of wealth over time, some of which imply shifts
from assets that were not previoudy included in the definition of financial wealth. For example,
the definition of ungquoted companiesin Europe as discussed above includes plant and machinery
of these companies as non-financial wealth. If such companies are floated then these become part
of financial wealth. Persistent increasesin the share of floated companies might therefore lead to

aupward trending ratio of financial wealth to consumption.

The reduced-form, partial equilibrium approach to capturing the impact of changesin wealth on
consumption faces a cocktail of such data problems and cannot account for underlying structural
causes of simultaneous changes in both consumption and wealth. It is plausible, for example, that
in circumstances when shocks to expected earnings dominate, a given shock to expected earnings
islikely to have asimilar impact on consumption in the two economies; but the response to
measured changes in wealth could differ markedly. So in reduced-form estimates, the changes
will not be captured consistently across countries. Economies where market capitalisation is low
and wealth held in unquoted equitiesis under-recorded, might be (inaccurately) observed to have
ahigher mpc,,. Thisisbecause conventional empirical estimates of the mpc,, are commonly
calculated by dividing an empirical estimate of the partial elasticity of consumption with respect
to wealth by the observed wealth to consumption ratio. If the reaction of consumption to an
expected earnings shocks is similar across countries, but the change in wealth is under-recorded
because of data problems, then the mpc,, will be overestimated. We find evidence to support this
view in Chart 9 where (using data taken from our SVAR estimatesin Section 3.4) there is evidence
of anegative relationship between the consumption-wealth ratio and the mpc,,. Thereisno

economic reason why the apparent negative relationship should exist.

Moreover, even if data are measured correctly households' desired or target holding of financial
wealth may vary across countries. One of the prime motivations for holding financial weathisin

order to smooth consumption in the face of variations in income. But government transfers,
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Chart 9: MPCw and wealth-consumption ratios
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including unemployment benefit and state-funded pensions, will influence this motivation: other
things equal, ? higher unemployment benefit and state-funded pensions will reduce the desired
holding of financial wealth asthey will smooth income and therefore consumption. So in
countrieswhere thereis arelatively low state benefit provision, economic agents’ target holdings
of financial wealth may tend to be higher than in economies where there isrelatively high state
benefit provision: agents require alarger stock of personal wealth on which they can draw.
Another reasons why desired holdings of wealth may differ is that households may be motivated
to hold wealth as collateral, which they can use to gain access to capital markets on termsthat are
superior to those available without collateral. As such, differencesin retail capital markets across
countries may be one reason why households in different countries may desire to hold different
amounts of wealth. Fleming (1973) considers capital market imperfections and whether they

imply that consumption is constrained to current income, which will tend to increase the mpc,,.

These differencesin desired wealth holdings will be reflected in different wealth-consumption
ratios across countries. Where the mpc,, is derived using alog-linear specification, they will in
turn be reflected in differencesin the mpc,,. Chart 10 shows the mpc,,, elasticity and

weal th-consumption ratio for the eleven OECD countries; for each country, the elasticities (and
therefore the mpc,,) shown are the average of the four SVAR estimates discussed in Section 3.4
and the wealth-consumption ratio is the average over the full sample period ie 1970 to 2002. The

(20) Pay-as-you-earn social security systemswill aso imply large future tax liabilities.
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elasticities have been rescaled to enable comparison of the data points. It follows from equation
(9) that, other things equal, a higher wealth-consumption ratio is associated with alower mpc,,.
Thisis borne out by Chart 10, which highlights the high wealth-consumption ratio/low mpc,, in
the United States relative to Germany as discussed above.

Finally, as wealth-consumption ratios have varied over time (as shown in Charts 6 and 11), the use

of alog-linear specification to calcul ate the mpc,, means that it is making a moving target in

empirical estimation within and across countries.

Chart 10: MPCw, elasticities and wealth-consumption ratios by country
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4.6 Implicationsfor cross-country comparisons

Our analysis has suggested that thereis little theoretical rationale for the wide cross-country
dispersion of empirical estimates reported in the literature. We find it unlikely that differencesin
economic factors such as the length of planning horizon, the rate of return on financial assets and
in the form of wealth holding are large enough to explain the divergences in cross-country
differences in mpc,, reported in the literature. Some of the divergence could be explained by
housing, even though we found this consideration to yield no robust results in our econometric
work (this may be explained by measurement difficulties which are even more acute than for other
wealth measures): to the extent there is any short-run link between the housing market and

consumption, part of the explanation may be related to strong growth in some countries housing
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Chart 11: Wealth-consumption ratios over time
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markets at certain times in the sample period. But these short-run effects should have little
long-run impact on consumption so appear unlikely to have a marked impact on long-run
estimates of the mpc,,. Assuch, the differences in empirical estimates may reflect factors other
than demographic and structural differences across countries, such as inconsistenciesin the
measurement of wealth across countries and a failure to account for the underlying structural

causes of changesin both consumption and wealth.

Overdl, and in spite of the apparently large differences in point estimates of the mpc,, across
countries, we may not be able to reject the hypothesis that such differences are significant. |If
measurement difficulties are particularly important, for example, apparently large differences may
be associated with imprecise point estimates. Thisis an issue we explore further in the following

section.
5 A dynamic panel approach to the estimation of mpc,,

Since the long-run mpc,, should be similar across countriesif planning horizons and rates of
return are similar, it is sensible to exploit this at the estimation stage. One way to do soisto usea
panel specification in which we can test the null hypothesis of cross-sectional homogeneity.
However, since the short-run mpc,, is more likely to vary across countries, the panel framework

needs to be dynamic and allow for heterogeneity in the short-term deviations from the long-run
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mpc,,. Recent contributions have attempted to tackle this by using traditional panel techniques.
Bayoumi and Edison (2003), for example, adopt a two-step procedure, estimating first along-run
equilibrium relationship between consumption and wealth, and then using the estimated
expression as an error correction term in a standard dynamic consumption function. However,
their approach implies that the hypothesis that the mpc,, is identical across countries cannot be
tested formally. This appearsto be alimitation, especially as they investigate whether thereisa
difference in the mpc,, between countries with bank-based and market-based financial systems.

In this paper, we seek to address these concerns by estimating the mpc,, using aratio specification,
hence avoiding the use of volatile wealth-consumption ratios, and by adopting a dynamic panel
framework which can handle both long-run homogeneity and short-run heterogeneity of the
parameters. A suitable framework has been suggested recently by Pesaran, Shin and Smith
(1999).Y  Subject to a specification in which the parameters can be interpreted as mpc,, their
pooled mean group estimator (PMGE) provides a means to impose a (testable) cross-country
restriction on the long-run mpc,,, while taking into account possible cross-country differencesin
the adjustment to this common long-run mpc,,. A PMGE-based estimate of the mpc,, thereforeis
likely to provide atheory-consistent guide to the wealth effects on consumption, and a better guide

than estimates obtained from either traditional panel methods or single equation techniques.

Moreover, due to its flexibility, the PMGE is particularly suitable for the ‘large N, large T case, ie
when cross-sectional and time-series dimension are both large and similar in magnitude, asisthe
usual case in cross-country studies.®? In this case, traditional panel methods, including the fixed
and random effects estimators, are overly restrictive, since they force all coefficients except the
intercepts to be identical across countries. By contrast the mean group estimator (MGE), which is
the average coefficient of separate regressions for the cross-sectional units, is not restrictive
enough since it does not impose any cross-sectional restrictionsat all. The PMGE isan
intermediate procedure combining both pooling and averaging. Moreover, as shown by Pesaran
et al (1999) the PMGE estimator is asymptotically normal for the cases of both stationary and
non-stationary regressors, so that regardless of the time-series properties of the data the parameters
can be estimated by maximum likelihood methods using standard optimisation algorithms.

(21) We are grateful to Hashem Pesaran for having made available code for this framework.

(22) Note that there are 11 countriesin our panel, so that N=11, and we use quarterly datafrom 1970 Q1 to 2002 Q4,
so that T=134, so even though in our application N <T, our panel is clearly of the type envisaged by Pesaran et al
(1999) as neither N nor T are very large.
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For the panel equations, we choose a specification in which the cointegration relationship equals
(6), and so provides an estimate of the long-run mpc,, which needs not to be backed out from an
estimate of the elasticity, so that the restriction on the mpc,, can be imposed directly. This
specification is

C, C W, C. W
AMZ) =y, A2 A= =4 p— 16
(Yt)i Yoi T 7V (Yt)i+y2I (Yt)i+a'[Yt+ﬁYt]i+gt (16)

where % is a consumption-income ratio, % is awealth-income ratio and the coefficient S
provides the estimate of the long-run mpc,,..®® The coefficient 5 is constrained across countries,
while the adjustment coefficient o, the short-term coefficients y , aswell as the error variances are
estimated separately for each country, asindicated by theindex i. Asdiscussed in Palumbo et al
(2002), if there is a stable long-run relationship between the consumption-income and
wealth-income ratios, the error correction term in (16) would be stationary, and for the series used

in this paper the panel evidence we present in the annex seemsto support this.
5.1 Benchmark estimates of the mpc,,

In order to obtain a benchmark estimate, we use the broadest measures of C; and W;: total private
sector consumption and net financial wealth, and assume that there is along-run equilibrium
relationship linking these variables when expressed as aratio to disposable income. We have also
estimated the panel using the two alternative income measures (disposable income adjusted for net
taxes, aswell as labour income, which excludes al income from assets) and with smaller panels,
eg for the G7 only. While we find that for disposable income and labour income the results are
robust to the choice of the whole panel or the G7, thisis not always the case when we use the

aternative income measures.

Table D shows the results for our benchmark, in terms of the point estimates and corresponding
standard errors, as well as standard diagnostic tests on serial correlation, functional form,
normality and heteroscedasticity. The point estimates are quoted on the basis of quarterly data, so
need to be multiplied by 4 to obtain standard mpc,, as quoted in the literature. Our benchmark
estimate therefore, based on the PMGE estimator, is 1.7, or 6.8 at an annualised basis.®® This
estimate is highly significant, with at-ratio of about 10. Table D also reports the MGE estimator,

(23) Specifications of this type have also been estimated by Davis and Palumbo (2001).

(24) Using the theoretically preferred income measure (disposable income adjusted for net taxes, as well as labour
income, which excludes all income from assets) we find an estimate of 0.6, or 2.4 at an annualised basis. Using the
labour income measure, we find an estimate of 0.45, or 1.8 at an annualised basis.
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Table D: Benchmark estimates of long-run mpc,

Dynamic panels Estimate () Standard error (o 4) LR p-vdue H p-value

PMGE 0.017 0.001 44.73 0.00 0.62 0.43
MGE 0.012 0.006 . . . .
DynamicOLS  Edtimate (f) Standard error (o 4) SC FF NO HE
Belgium -0.004 0.006 1.13 0.88 1.62 1.79
Canada 0.066 0.048 0.20 0.10 1.05 0.27
France -0.002 0.004 0.02 0.86 4.10 0.39
Germany 0.008 0.002 0.01 0.88 291 0.11
[taly 0.024 0.006 3.05 2.06 0.02 0.23
Japan 0.018 0.002 0.08 3.23 72.2 1.88
Netherlands 0.001 0.004 9.83 058 13.01 151
Portugal -0.004 0.001 0.71 0.16 0.63 0.04
Spain -0.002 0.001 3.17 034 12157 2.04
UK 0.017 0.013 1.97 0.03 151 114
us 0.014 0.003 0.21 0.75 4.89 1.82

Abbreviations. PMGE pooled mean group estimator, MGE mean group estimator, LR likelihood ratio test
for long-run homogeneity, H Hausman test for long-run homogeneity, SC test for serial correlation, FF test
for functional form, NO test for normality, HE test for heteroscedasticity.

aswell asthe OLS regressionsfor the individual countries from which it isderived. This estimate
of the long-run mpc,, is somewhat lower at 1.2, or 4.8 at an annualised basis, and significant at

conventiona levels. 2

When we use the appropriate test statistic to test for our hypothesis of acommon equilibrium
relationship and common long-run mpc,, for the countries in our panel, we find that the null
hypothesis of a common long-run cannot be rejected: the Hausman test has a statistic of 0.62, with
ap-value of 0.43.9

(25) Even the estimates presented in this section may be subject to the cavesats identified in the paper, eg difficultiesin
the measurement of wealth across countries and a failure to account for the shocks causing changes in both
consumption and wealth.

(26) The Hausman test is based on the difference between the MG estimator, which is consistent but not efficient
under the null of homogeneity, and the PMG estimator, which is both consistent and efficient. The test statisticis

H=pBToar B ~x2m),

where B = Bpmc — Bmc isavector of differences between the MG and PMG estimators (the statistic has a y 2
distribution with n degrees of freedom, where n isthe number of cross-sectional units). Under the null hypothesis, the
termﬁwill be small and theterm [var (ﬁ)]_1 will belarge, so that it will not bergected. If T issufficiently large,
which is not the casein our application, the null hypothesis of homogeneity could aso be tested using the relative
likelihood of the MG and PMG models. The LR test statisticis

LR=2(Lpmg — Lma) ~x2((n—1) xk),

where k isthe number of stochastic parameters. Under the null hypthesis, theterm L pyg — Lmg Will be small and
so it will not beregjected. However, if T issmall, the likelihood ratio test will tend to reject the null eveniif it istrue,
and therefore should not be used (thisis the case in our application).
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For the individual countries, the estimates are quite mixed. Not imposing homogeneity therefore
would lead to quite different results across countries, and some of these results clearly do not
make much economic sense - notably the negative mpc,, estimated for Belgium, France, Portugal
and Spain, as they would suggest that arise in wealth leadsto afall in consumption in the long
run. Pesaran et al (1999) have argued that thisis one of the situations in which the PMG estimator
may be particularly useful.®”

5.2 Short-run adjustment to the long-run mpc,,

Having discussed the estimates of the long-run mpc,,, for which the PMGE estimator imposes
cross-country homogeneity, we now take a closer ook at the estimated adjustment coefficients,
which are not constrained by the PMGE estimator. Table E shows these coefficients using both
the PMGE and MGE. Thefirst observation from looking at Table E is that there are considerable
differences between the two sets of estimates, ie imposing long-run homogeneity leads to different
estimates of the short-run dynamics. Using the PMGE, the estimates for the adjustment coefficient
are generally smaller. Moreover, they fal into a smaller range than using the MGE, suggesting
that differences in the speed of adjustment across countries may be overstated when using

single-country regressions.

Table E: Estimates of the adjustment coefficients

PMGE MGE

Estimate (o) Standard error (o) Estimate («) Standard error (o)
Belgium -0.0008 0.0093 -0.0343 0.0200
Canada -0.0094 0.0275 -0.0287 0.0291
France 0.0020 0.0142 -0.0670 0.0367
Germany -0.1028 0.0409 -0.2183 0.0639
[taly -0.0195 0.0144 -0.0330 0.0222
Japan -0.1734 0.0527 -0.1706 0.0535
Netherlands -0.0127 0.0186 -0.0811 0.0549
Portugal -0.0119 0.0104 -0.2268 0.0720
Spain -0.0041 0.0077 -0.1682 0.0474
UK -0.0756 0.0334 -0.0768 0.0534
us -0.1114 0.0431 -0.1380 0.0504

Abbreviations. PMGE pooled mean group estimator, MGE mean group estimator.

The speed of adjustment is highest in Germany, Japan, the United Kingdom and the United States,

(27) In fact, eliminating these countries from the panel yields basically the same estimate for the mpcy, as for the full
panel. The Hausman test in this case has a statistic of 0.24 and ap-value of 0.63.
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where the coefficients are larger than 0.1 in absolute value. At the other end of the spectrum, the

adjustment is slowest in Belgium, Canada and Spain, which have a coefficient of lessthan 0.01 in

absolute value, with the remaining countries in the panel in between.®® In general, the

adjustment coefficients are quite low. So while we find that imposing a common long-run

parameter is not rejected by the Hausman test and yields a sensible estimate, one caveat is that the

low degree of error correction suggests that there is weak evidence for cointegration in equation

(16).

5.3 Robustness checks

Although the benchmark estimate is reasonable, it is necessary to check for robustness. We do

thisin two ways. First, we assume that wealth effects on consumption are non-linear, ie there are

differences between the effects of small and large changesin wealth. Second, we allow for

asymmetries depending on the sign of the change in wealth, ie a difference between the effects of

increases and decreases in wealth. 1n both cases, we compare results to the benchmark estimate

presented above.

Table F: Non-linearities and the mpc,,

Dynamic panels Est. () Std.err.(op) Est. (%) Std.er. (op) LR p-vaue H p-value
PMGE 0.036 0.004 -0.001 0.000 65.36 0.00
MGE 0.034 0.018 -0.001 0.001 . . . .

DynamicOLS  Est. () Stdermr(ops) Est. (8*) Stder. (o4) SC FF NO HE
Belgium 0.005 0.042 0.000 0.002 0.28 0,86 2.42 1.48
Canada 0.209 0.677 -0.009 0.040 0.31 0.14 0.85 0.27
France -0.004 0.021 0.000 0.001 0.03 0.52 2.82 0.98
Germany 0.012 0.020 0.000 0.002 0.28 4.08 3.18 0.99
[taly 0.024 0.026 0.000 0.002 17.20 354 0.19 1.62
Japan 0.029 0.011 -0.001 0.001 0.08 178 68.93 212
Netherlands 0.012 0.012 0.000 0.000 0.05 0.74 4643 0.00
Portugal 0.009 0.008 0.000 0.000 0.50 0.11 0.57 0.00
Spain 0.004 0.002 0.000 0.000 1.89 0.23 227.62 0.59
UK 0.029 0.109 -0.001 0.005 101 0.00 2.33 0.08
us 0.043 0.038 -0.001 0.002 164 0.30 9.85 1.42

Abbreviations. PMGE pooled mean group estimator, MGE mean group estimator, LR likelihood ratio test
for long-run homogeneity, H Hausman test for long-run homogeneity, SC test for serial correlation, FF test
for functional form, NO test for normality, HE test for heteroscedasticity.

(28) Note that we actually obtain a positive estimate of the adjustment coefficient for France.

42



5.3.1 Non-linearities and the mpc,,

A smpleway to allow for non-linearities is to include a quadratic term in equation (16). If
non-linearities are important, this term should be significant, and the estimate of the mpc,, should
be similar to the benchmark estimate. We prefer a quadratic term to using a dummy-interacted
term based on and (necessarily) arbitrary threshold. Our results are shownin Table F. They
suggest that non-linearities are statistically significant. The point estimate of the coefficient on the
term capturing the non-linearities is negative, suggesting that large changes in wealth have
proportionately smaller effects on consumption, perhaps because they are more likely to be
reversed than smaller changes. Theinclusion of thisterm also leads to alarger point estimate for
the long-run mpc,,, which increases to 3.6 or 14.4 at an annualised basis, which is twice the
benchmark estimate. Looking at the individual country regressions, we see that the point
estimates on the additional coefficient are of the same magnitude and significance for most
countries. For Canada, the point estimate is remarkably high, but not statistically significant. We
also see that the estimate for the long-run mpc,, generally increases, and that the negative

estimates from our benchmark specification turn positive, except in the case of France.

Table G: Asymmetriesin the mpc,

Dynamic panels Est. () Sid.err.(op) Est.(f*) Std.er.(op) LR p-vaue H p-value

PMGE 0.018 0002 -0.004 0.001
MGE 0.011 0004  0.007 0.008 . . . .
DynamicOLS  Est. (f) Sider(ss) Es(8") Sider(oy) SC FF NO  HE
Belgium -0.003 0.005  0.000 0.002 104 104 228 184
Canada 0.036 0039  0.086 0.129 023 011 090 042
France -0.006 0.007  0.006 0.007 073 050 406 298
Germany 0.010 0.003 -0.003 0.002 019 120 318 006
Italy 0.024 0004  0.002 0004 2239 091 136 031
Japan 0.019 0002 -0.002 0.001 058 452 5945 213
Netherlands ~ -0.001 0003  0.001 0.002 014 073 3390 001
Portugal -0.002 0001 -0.004 0.003 079 000 154 090
Spain -0.002 0001  -0.002 0.002 297 002 10653  1.37
UK 0.028 0030 -0.009 0.002 213 029 055 179
Us 0.014 0003  -0.002 0.001 022 013 625 1.8

Abbreviations: PMGE pooled mean group estimator, MGE mean group estimator, LR likelihood ratio test
for long-run homogeneity, H Hausman test for long-run homogeneity, SC test for serial correlation, FF test
for functional form, NO test for normality, HE test for heteroscedasticity.



5.3.2 Asymmetries and the mpc,,

In order to capture potential asymmetries, we include a variable interacting the wealth to income
ratio with abinary dummy taking a value of zero if the wealth to income ratio has increased in
period t.®¥ This means that the sum of the two coefficients now provides an indication of the
long-run mpc,, for periods in which the wealth to income ratio has fallen, while the estimate of the
existing coefficient now relates only to periods in which the wealth to income ratio has increased.
The results are shown in Table G. The estimate for § is 1.8, or 7.2 in annualised terms, which
suggests that in periods of rising wealth-consumption ratios, the mpc,, is larger than in the
benchmark case. The interacted variable has a negative coefficient of -0.4, or -1.6 in annualised
terms, which means that the mpc,, is 1.4, or 5.6 on an annualised basis for periodsin which the
wealth to incomeratio hasfallen. The fact that the former is closer to the benchmark estimate

seems to reflect the fact that wealth to income ratios have generally increased over the sample.

6 Conclusions

This paper offers a critique of the existing literature on the wealth effect on consumption. At the
outset, we have showed that forecasters have been relatively unsuccessful in predicting the
cross-country strength of the effect of changesin equities, and financial wealth more generally, on
consumption. Our analysis suggests there are severa reasons why thisisthe case, and in terms of

its conclusions this paper departs from the previous literature.

Our assessment is that wide cross-country differencesin empirical estimates of the mpc,, in
individual countries, including new evidence produced in this study, when taken at face value, are
potentially misleading. Such differences are not useful for policymaking unless they are rooted in
stable and explainable structural differences. Yet our analysis suggests that cross-country
differencesin rates of return and planning horizons can explain only asmall part of the variance in
empirical cross-country estimates of the mpc,,. Furthermore, our analysis of demographic factors
gives little support to the view that the mpc,, isrelatively high in the United States, even though
thisis afeature of both empirical and theoretical studies considered in this paper. Thereisalso
little evidence that cross-country differencesin the mpc,, can be attributed to the structure of asset

portfolios, including the relative importance of indirect versus directly held equities. Conversely,

(29) Given our timing convention, thisimplies a decrease in the wealth to income ratio at the beginning of period t
relative to the beginning of periodt — 1.



there are reasons to believe that the mpc,, may vary systematically over short and medium-term
horizons following shocks that change house prices, but data deficiencies prevent us from testing

this hypothesis directly.

Measures of wealth that closely proxy expectations of future income are difficult to conceptualise,
still more difficult to measure. We argue that much of the differencesin empirically estimated
mpc,, are attributable to data deficiencies. In our view, partia equilibrium approachesto
capturing the impact of changesin wealth on consumption face a cocktail of data problems and a
failure to account for underlying structural causes of simultaneous changes in both consumption
and wealth. This part of our conclusions is dightly negative, perhaps even discouraging, to

international forecasters.

A more positive implication of our analysisisthat, when there are grounds for believing that an
international shock is approximately symmetric across countries (for example to expected
earnings), the impact on consumption might be expected to be more similar across countries than
most international forecasting models would predict. Assuch, it is plausible that on average,
across assets, countries and time, the mpc,, remains a useful summary statistic illustrating the
average response of wealth and consumption to various structural shocks. When we use a suitable
panel technique we find that the hypothesis of the long-run mpc,, being the same across countries
cannot be consistently rejected, and obtain a plausible estimate for the cross-section of eleven
OECD countries. This estimate is alittle over 6%, broadly consistent with estimates used in a

wide range of policy models.



Annex

Table H: Unit root tests for consumption

Total consumption (log) Durables consumption (log)
ADFtests(incl trend) Lags Levd Lags Diffs Lags Levd Lags Diffs
Belgium 0 *-3.34 1 ***-10.19 0 *-3.17 0 ***.518.23
Canada 0 *-3.25 0 ***-110.49 0 **-348 0 ***-126.91
France 0 *-3.41 3 *xx_4.44 3 -3.04 2 ***.6.81
Germany 1 -2.29 0 ***.7484 1 -2.23 0 ***.77.91
ltaly 1 -1.76 0 ***.135.12 1 -1.71 0 ***-144.63
Japan 2 -0.83 1 ***.16.11 2 -1.43 1 ***.16.13
Netherlands 5 -3.07 4 **.3.78 5 *-3.26 4 **.3.70
Portugal 2 **.347 1 ***.6.80 2 *-3.25 1 ***.6.85
Spain 2 *.3.28 1 ***.516 2 -2.99 1 ***.571
UK 0 -1.21 0 ***.79.56 0 -0.94 0 ***.06.41
us 3 **-395 0 ***-153.29 3  **-457 3 **.3.68
Panel tests
Im Pesaran Shin .o FR*233 **x_223.16 .o RFR241 . ***.380.76

The table shows test statistics and significance levels for the null hypothesis of a unit root (* 10%, ** 5%,
*** 106). The number of lagsin the ADF regressionsis determined using the Schwarz Bayesian information
criterion. The panel test is based on an average of the country ADF tests (for details, see Im, Pesaran and
Shin (2003)).



Tablel: Unit root tests for income

Disposable income (log) Labour income (log)

ADFtests(incl trend) Lags Levd Lags Diffs Lags Leve Lags Diffs
Belgium 8 -2.78 2 ***_4.97 0 *-3.24 4 -2.98
Canada 0 -2.99 0 ***.13.27 2 *-3.30 2 ***_4.83
France 5 -3.04 4 **.3.93 6 *-3.28 8 -2.14
Germany 0 -2.52 0 ***.7530 0 *-3.28 0 ***-173.92
[taly 7 -1.62 6 **.3.51 1 -2.99 0 ***-268.22
Japan 2 -2.12 1 ***.10.38 1 -2.63 4 *-3.29
Netherlands 6 -1.88 5 **.3.82 5 -2.76 4 -2.16
Portugal 8 *-335 7 **.3.73 8 -2.25 6 **.3.88
Spain 5 -2.38 4 **.3.70 8 **-3.46 8 -2.20
UK 1 -2.05 0 ***.13.01 2 -1.65 2 **.3.77
us 0 *319 0 ***-105.72 2 *-3.37 1 ***-10.08

Panel tests
Im Pesaran Shin . **-1.67 . ***.83.39 .o ***.328 **x_172.78

The table shows test statistics and significance levels for the null hypothesis of a unit root (* 10%, ** 5%,
*** 19%). The number of lagsin the ADF regressionsis determined using the Schwarz Bayesian information
criterion. The pand test is based on an average of the country ADF tests (for details, see Im et al (2003)).

Table J: Unit root tests for wealth

Total financial wealth (log)
ADFtests (incl trend) Lags Leve Lags Diffs

Belgium 1 -1.89 4 -2.89
Canada 9 -1.41 0 ***.21541
France 1 -2.25 8 -2.70
Germany 0 -1.11 4 -1.97
ltaly 4 -2.45 3 **.4,02
Japan 3 -1.71 4 -2.82
Netherlands 0 -2.54 4 -1.31
Portugal 1 -2.47 8 -2.99
Spain 2 -1.66 4 -2.82
UK 0 -3.08 4 -2.74
us 0 -1.74 3 -2.72
Panedl tests
Im Pesaran Shin . -0.25 . ***.82 97

The table shows test statistics and significance levels for the null hypothesis of a unit root (* 10%, ** 5%,
*** 19%). The number of lagsin the ADF regressionsis determined using the Schwarz Bayes an information
criterion. The panel test is based on an average of the country ADF tests (for details, see Im et al (2003)).

47



Table K: Unit root testsfor wealth

Equity weadlth (log) Non-equity wealth (log)
ADFtests(incl trend) Lags Level Lags Diffs Lags Leve Lags Diffs
Belgium 0 -18 0 *xx_4.97 0 ***-7.30 1 ***-12.56
Canada 5 -153 8 ***.13.28 8 **-348 7 -2.62
France 1 -285 0 **-3.93 0 **-356 1 ***-.067
Germany 0 -100 0 ***-75.30 0 *-3.36 1 ***-10.08
Italy 4 -273 6 **-3.51 3 -0.81 2 ***.13.39
Japan 0 046 1 ***-10.38 2 -2.25 1 ***.11.86
Netherlands 3 *334 5 **.3.82 0 ***-7.04 0 ***-16.11
Portugal 1 -19 7 **.3.73 1 -2.16 0 ***-13.66
Spain 3 -213 4 **.3.70 2 -1.46 2 ***.879
UK 0 -176 0 ***.13.01 0 ***.7.56 2 ***.821
us 0 -204 0 ***.105.72 7 2.78 1 ***.1538
Panel tests
Im Pesaran Shin . 121 . ***.83.39 . FF*AT8 . ***.38.00

The table shows test statistics and significance levels for the null hypothesis of a unit root (* 10%, ** 5%,
*** 19%). The number of lagsin the ADF regressionsis determined using the Schwarz Bayesian information
criterion. The panel test is based on an average of the country ADF tests (for details, see Im et al (2003)).

TableL: Cointegration tests

Test statistic
Pedroni pandl statistics
v ***551
rho ***_3.26
pp ***_2.62
adf -0.63

Pedroni group statistics

rho ***.4.01

pPp ***%_.3.29

adf -0.95
Thetable showsthe test statistics and significance levelsfor the null hypothesis of aunit root in the residuals,
ie no cointegration, of consumption, income and weath (* 10%, ** 5%, *** 1%). The pand datistics
assume that the properties of the residuals are identical across countries, the group statistics make no such
assumption. All statistics are based on Pedroni (1999).
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