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Abstract

This paper analyses the smoothing of asymmetric shocks to output for a sample of OECD
countries. It also examines whether the private capital markets will be able to replace the
government in providing output smoothing in the euro-area, in the near future. The research
finds no evidence of large differences in the patterns of risk sharing for the 19 OECD
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shown to be considerable differences between the euro-area and the successful monetary
union of the USA: the euro-area showed a much lower insurance of asymmetric shocks than
the US states. Until increasing economic integration in Europe does not lead to a substantial
decrease in the incidence of idiosyncratic shocks, such shocks may impose non-negligible
welfare costs.
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1- Introduction

This paper analyses the patterns of output smoothing for the euro-area and for
OECD economies, and identifies the different channels of risk sharing among such
countries. It also compares the results obtained with those of the US states. By taking the
successful monetary union of the USA as a benchmark, interesting conclusions can be
drawn concerning the degree of preparation of the EMU and OECD countries in dealing
with asymmetric shocks. When countries give up their independent monetary policies, and
the ability to use the exchange rate mechanism to engage in monetary union, they should be
able to smooth out idiosyncratic shocks. If this is not the case, the constitution of the
monetary union could be rather costly.

In the USA, the federal budget redistributes income among the different states. In
Europe, the EMU has no similar tool for doing this, and the national fiscal policies are
constrained by the Stability and Growth Pact (SGP). Is it possible to run successfully a
monetary union without a central (federal) budget or with constrained national fiscal
policies? In other words, what is the role of the government sector in smoothing out
asymmetric shocks in OECD countries? Could the government sector be substituted by
private capital markets to provide risk sharing? These are some of the questions that this
study tries to answer.

In Europe, the EMU will certainly lead to increased financial integration among euro
member countries, and financial markets will be able to contribute to smoothing out shocks
in a monetary union. This contribution is made via two different channels. Firstly,
individuals resident in a monetary union might share risk through the cross-ownership of
assets. If asset portfolios are regionally diversified, their holders are better protected against
asymmetric shocks. By holding internationally diversified portfolios, individuals can
reduce the exposure of their income and wealth to national idiosyncratic shocks on output,
which facilitates consumption smoothing. Secondly, in a monetary union, the economic
agents are able to smooth the pattern of aggregated consumption by borrowing or lending
internationally. Monetary union increases the depth of the credit market. Thus, if financial
markets are sufficiently integrated, these mechanisms could play a crucial role in the
smoothing of (asymmetric) business cycles and in the stability of the monetary union.

The degree of financial integration in Europe is still considerably less than in other
monetary unions. However, the introduction of the euro in 1999, and the resulting
disappearance of exchange rate risk among the 12 EU countries, is leading to an increasing
financial integration in the euro-area. According to the ‘official consensus’, the
development of Euroland financial markets will help to accomplish a sufficient degree of
risk sharing among EMU members, enabling them to smooth out asymmetric shocks. In
this regard, the European Commission has put great emphasis on the study of Asdrubali,
Serensen and Yosha (1996), which concluded that, in the case of the U. S. States, financial
markets play a much larger role than federal government transfers as channels of inter-state



risk sharing. Such results enabled the Commission to conclude that “in Europe, more
integrated capital and credit markets should greatly enhance the capacity of Member States
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to respond to shocks, as is presently the case for US states.” Consequently, an analysis will
be made here of how the increasing integration of the bond and equity markets in Euroland
might enhance the potential of risk sharing among member states. In order to do so, the
results obtained for Euroland will be compared with those of the US. This analysis is
important because increasing risk sharing reduces the pressure exerted on the ECB, and on

national fiscal authorities, to deal with shocks concentrated in one or more countries.

In short, the focus of this paper will be on whether capital markets could replace
governments in providing output smoothing for the euro area in the near future. To achieve
this, the importance of the different channels of risk sharing in both OECD and EU
countries must be quantified, and the smoothing provided by saving broken down into
government and private contributions. Moreover, this paper will:

a) Verify whether it is possible to identify a difference in the pattern of output
smoothing between the euro-12 countries and the larger OECD group. More
precisely, it will evaluate whether Euroland economies were better prepared in 1999
to enter monetary union than the other countries studied.

b) Assess the impact of the eventual enlargement of the euro area to include the UK,
Sweden and Denmark.

c) Determine whether the level of government deficit/debt has any impact on the
pattern of risk sharing.

d) Compare the patterns of risk sharing in the OECD, in the EU-15, and in Euroland
using the monetary union of the USA as a benchmark.

e) Study how the pattern of output smoothing has evolved over time. In this regard, it
will be seen whether the degree of stabilisation provided by financial markets has
increased over time, or not. This analysis will also be helpful in determining how
output smoothing is likely to evolve in the near future.

f) Determine whether the size of countries has an effect on risk sharing patterns.

In order to accomplish these objectives, we will use the international extension of the
aforementioned method of Asdrubali et al. (1996), as proposed by Serensen and Yosha
(1998). A panel data estimation will be used for the period 1970-1999 for the 19 OECD
economies. The sample considered includes all 15 EU economies (with the exception of
Luxembourg) and the economies of Norway, the USA, Canada, Australia and Japan.

In comparison with previously published literature, this paper uses a significantly
increased sample of data (both in terms of the number of years studied and the number of
countries involved) and tests new and interesting hypotheses. More specifically, when
compared with the study of Serensen and Yosha (1998) the results given here have been
widened to include the 1990s, and the sample of countries taken has been considerably
enlarged from 8 EU countries to comprise all euro-area and EU-15 economies with the

! Buti and Sapir (1998: 29).



exception of Luxembourg. Although this is the result of the imposition of some hypotheses
in making data from different sources compatible, it enables us to make more reliable and
interesting conclusions concerning the process of European integration. This paper also
tests the above-mentioned hypotheses that, to the best of our knowledge, have not yet been
tested in the literature.

2- Methodology

Different channels of risk sharing will be estimated for the period 1970-1999, for a
group of 19 OECD economies, which includes all EU-15 economies (except Luxembourg)
along with Norway, Canada, Australia, the USA, and Japan. The main source of data is the
OECD national accounts statistics, complemented with other sources, as described in
Appendix A. In order to identify the different channels of the smoothing of asymmetric
shocks to GDP, we will use the method proposed by Serensen and Yosha (1998). This
method extends the method proposed by Asdrubali et al. (1996) for the US states, to an
international level.

The method enables the identification of four different channels of income and

consumption smoothing among different countries or regions:

» The first is factor income. When there is cross-ownership of productive assets,
individuals of one country have claims on the output of other countries, as the
national citizens that invested in other countries have the right to the return on that
capital. The income derived from these cross-border financial investments will
then co-move with the income of other countries. This enables income smoothing
through the cross-border ownership of productive assets, and provides insurance
against asymmetric shocks that might hit their own national economies.

» Secondly, international transfers smooth income if the net transfers from abroad
are larger during idiosyncratic recessions.

» Thirdly, saving and dis-saving, i.e. inter-temporal consumption smoothing, may
also contribute to inter-country consumption smoothing. Consumers may adjust
their savings in response to income shocks; corporations may increase or decrease
retained earnings in response to profitability shocks; and, government net savings
may behave in a counter-cyclical or pro-cyclical way.

» And, finally, capital depreciation may also contribute to cross-country income
smoothing.

The factor income effect is reflected in the National Accounts as the difference
between gross domestic product (GDP) and gross national product (GNP). Net international
transfers are measured as the difference between disposable national income (DNI) and
national income (NI).? The difference between total consumption and disposable income is

? However, in our view, the difference between DNI and NI could involve some degree of smoothing through
the government budget, which might give rise to an interaction with net government saving smoothing.



total net saving, reflecting consumption smoothing. Capital depreciation is responsible for
the difference between GNP and DNI.

The benchmark of the method of Serensen and Yosha (1998) is full risk sharing.
When risk is fully shared within a group of countries, the consumption of a country co-
moves with world consumption but does not co-move with country specific shocks [see
Arreaza, Serensen and Yosha (1998: §)], i.e.

C;+G, =k'GDP, (1)
where k' is a country specific constant representing the fixed proportion claims on world
output of country i, C is private consumption and G is government consumption.* As a
result, each country’s consumption growth is perfectly correlated with world consumption
growth. According to Olivei (2000) there are three key assumptions behind full risk sharing
with complete markets. First, it is necessary to have perfect capital mobility across
countries. Secondly, asset markets must be complete, to ensure that all idiosyncratic
consumption risks are insurable. This requires that individuals have available for trade in
world capital markets a set of assets sufficiently large to cover all possible future
contingencies.” Thirdly, each country’s output must be tradable in order to allow the trade
on assets that involve claims on its domestic output to take place. If a portion of domestic
output is non-tradable, it is not possible to put international trade claims on it.
Consequently, it is not possible to diversify the risks arising from fluctuations in non-
tradable output in international asset markets; such risks must be borne entirely by domestic
consumers. For (1) to hold, it is also necessary to assume perfect substitution between
private and public consumption, as a well as the exogeneity of GDP shocks. A derivation of
this equation can be found in Serensen and Yosha (1998: 215-217).° It should be
remembered, however, that the purpose of this method is not to test the hypothesis of full
risk sharing, but to break down the degree of observed (full or partial) risk sharing into
several components.

In order to decompose the cross-sectional variance of shocks to GDP Serensen and
Yosha (1998), hereafter referred to as SY98, depart from the following identity:

GDP

;. GDP' GNP' NI' DNI' (Ci+ Gi) 2

"~ GNP' NI' DNI' C' +G'

Consider for example a tax cut that leads to an increased household’s disposable income. If Ricardian
equivalence does not hold, increased consumption results. The counterpart of the increased household’s
disposable income is an increase in government net lending. However, it is not possible to control this second
order potential for interaction.

? Following OECD National Accounts concepts, GNP = GDP + net factor inflow to the country; NI = GNP -
depreciation; DNI = NI + net international transfers; and, C + G= NI- net saving.

* Serensen and Yosha (1998: 217) show that under the assumption of logarithm utility, the share of country i’s
world consumption is the discounted expected share of its future output in world consumption.

> This implies that a worker should be able to insure his labour income against unemployment and against all
other contingencies that might occur Olivei (2000: 4).

® The derivation is based on the assumption of identical risk averse expected utility maximizer consumers.



where all variables are measured in per capita real terms,’ and i is an index of countries; the
time index was suppressed. C+G is the total consumption (the sum of private and public
consumption).® Taking logs and differences, multiplying both sides by A log GDP! (minus
its mean), and taking the cross-sectional average, leads to the following decomposition of
the cross-sectional variance of GDP:

var{Alog GDP'} = cov{Alog GDP', Alog GDP' — Alog GNP'}
+cov{Alog GDP', Alog GNP' — Alog NI'}
+cov{Alog GDP',Alog NI' — Alog DNI'}
+cov{Alog GDP',Alog DNI' — Alog(C' +G')}
+cov{Alog GDP', Alog(C' +G')}

A further division by the variance of Alog GDP' yields:

1=Bf+Bd+B'c+Bs+Bu (3)

The B coefficients are the coefficient estimates of the following panel regressions:

Alog GDP; —Alog GNP, = v, +B,Alog GDP; +u},
Alog GNP} —Alog NI, = v,  +B,Alog GDP, +u},

Alog NI, —AlogDNIL, =v_, +B.Alog GDP; +u! 4)
Alog DNI; —Alog(C, +G}) = v, +B,Alog GDP, +ul,
Alog(C, +G,)=v,, +B,AlogGDP} +u,

where the v ; are time fixed effects. According to SY98, the inclusion of these time effects
is crucial in capturing year-specific impacts on growth rates, i.e. the impact of aggregated
OECD production. The B coefficients are interpreted as giving the incremental percentage
amount of smoothing achieved at each level. B¢ captures the amount of smoothing provided
by factor income; B4 gives the amount of smoothing endorsed to capital depreciation flows;
Bt captures the international transfers smoothing; s captures the smoothing provided by

saving; and finally, B, gives the percentage of shocks that are left unsmoothed. We will
empirically estimate system (4).”

The pioneering work of Asdrubali ef al. (1996) for the US states identified only three
levels of smoothing: capital market, federal government, and the credit market. Hence, the

” The consumption deflator was used to deflate all variables, measuring the output and consumption of each
country in terms of real consumption within that country.

¥ As mentioned in footnote 3, the variables are defined according to OECD National Account conventions.

? The purpose of this method is to discover the extent to which asymmetric shocks are smoothed. However, as
only temporary shocks should be smoothed, this method should not capture permanent shocks. The first
difference formulation and the time fixed effects should be sufficient to ensure that outcome. Moreover,
Serensen and Yosha (1998: note 23, p. 225) check the robustness of their main regressions using Hodrick-
Prescott filtered data, reaching very similar results.



degree of detail is greater when different countries are considered. In fact, country level
data is richer and less prone to measurement errors than US state level data. For instance,
there are no official estimates for the GDP or GNP in the US states. Nevertheless, it is
possible to aggregate the more detailed levels of smoothing of the international extension
into the three channels obtained for the US states. It is only necessary to further divide the
amount of smoothing that occurs via saving (in the international extension) into
government saving, corporate saving, and personal saving.'® The capital market smoothing
is then the result of the sum of the effects of factor income, capital depreciation, and
corporate saving. US federal government smoothing (through the federal tax-transfer and
grant system) is comparable with income smoothing via international transfers. Finally, US
consumption smoothing via credit markets corresponds to smoothing through both personal
and government saving.

Instead of using the original method of Serensen and Yosha (1998), we could have
used the modified version proposed by Mélitz and Zumer (1999). These authors modified
the original model of Asdrubali, Serensen and Yosha by adding four additional variables
(including openness). They also considered the total amount of shocks left unsmoothed (B,)
to be pre-determined and used a different estimation method. Another crucial difference
rested in the interpretation of the beta coefficients. M¢élitz and Zumer (1999) departed from
a different national accounting identity, and consequently identified different channels of
risk sharing. However, in order to make our results comparable with previous literature we
decided to use the original method of Serensen and Yosha (1998).

Panel data estimation comments

As mentioned above, estimates will be based on panel data regressions. Compared
with pure cross-section or time-series studies, the use of panel data has the advantage of
allowing control of individual heterogeneity. Following Baltagi (2001), the general
specification of a panel data regression is:

Yit :a+X;tB+uit) izl,---,N; tzl,...’T

The variables have a double subscript, i for the individuals (countries, firms,
households, etc.), and ¢ for time. These subscripts reflect the cross-section and the time-
series dimensions, respectively. The error component disturbances take the following
structure:

U, =AY

1% Corporate saving smoothing essentially captures the effect of retained earnings behaviour. If, when profits
decrease, the amount of dividends remains more or less the same (due to a reduction in retained earnings),
corporations contribute to income smoothing (assuming that individuals do not see through the corporate
veil).



where ; stands for the unobservable individual-specific effect, A; is the unobservable time
effect and vj; is the remainder stochastic disturbance term independent and identically
distributed, IID (0, 67).

Either the fixed effects model or the random effects model can be used depending on
the assumptions made on the unobservable components of the error term. In our practical
estimation the time fixed effects model will be used, i.e. it will be assumed that A is fixed,
L is nil and vy is stochastic. Furthermore, the Xj; will be assumed to be independent of v;
for all i and ¢.

When using fixed effects, the inference is conditional on the particular set of countries
and over the specific time periods observed. Some of the known limitations of the use of

time fixed effects are the large loss of degrees of freedom,'

and the impossibility of
estimating the effect of any time-invariant variables, due to the way that the estimators are

obtained."?

Another possibility would be to estimate the model using random effects. In this case,
it would be assumed that both p; and A; were random. This would avoid the loss of degrees
of freedom implied by the use of fixed effects, and the inference would pertain to the large
population from which the sample was drawn. However, this technique would only be
appropriate if we were drawing the N individuals randomly from a large population. Thus,
it would be necessary to have a representative panel of the whole population we were trying
to make inferences about. This is clearly not the case here: we are considering 19 OECD
countries, i.e. almost the whole population of the developed OECD members. Moreover, as
the sample will be split into sub-samples, we need our conclusions to be conditional on the
particular sub-sample that is being used. In short, and in this particular case, the
econometric theory clearly points to the use of the fixed effects model.

When using the time fixed effects model, we can choose from using individual fixed
effects, time fixed effects, or both. As Serensen and Yosha (1998: 224-225) point out, the
use of time fixed effects is “crucial” in this application, given that they capture year-
specific impacts on GDP growth rates, i.e. the impact of aggregate OECD GDP. As a result,
time fixed effects will also be used in our empirical estimates to make them comparable to
those of Arreaza et al. (1998) and Serensen and Yosha (1998), hereafter referred to as
ASY98, and SY98 respectively.

The system (4) was estimated by SY98 and ASY98 using a two-step Generalised
Least Squares (GLS) method (assuming a common ARI1 process and allowing for state
specific variances of the error terms since GDP is in general more volatile for small
countries). In our empirical estimation will also correct for autocorrelation, but in a
different way from that of ASY98: a common ARI1 process will not be imposed for all
equations.

' The estimators are obtained using time or individual dummies.
"> The time-invariant variables ‘disappear’ when the within regression is estimated, which uses deviations
from the time average.



3- Empirical results for euro-area and OECD countries

Our main results use a sample of 19 OECD economies' for the period 1970-1999.'*
The presentation of these results begins with a replication of those of ASY98, and is
followed by our main results. Then the contribution of saving to smoothing will be divided
into private and government components. Whether the level of deficit/debt has any
influence on the smoothing provided by the public and private sectors will also be
investigated. Next, our results will be compared with those obtained for the US states.
Subsequently, the way in which the pattern of risk sharing changes when the economy
faces more persistent shocks will be analysed. Finally, an analysis will be made of the
evolution of the pattern of risk sharing over time.

3.1 Comparison with ASY98’s results

The presentation of our results begins with a replication (and extension) of those obtained
by Arreaza et al. (1998)" in Table 1. Columns (1) and (4) show ASY98 results for 8 and 11
European Union economies, respectively.'® Columns (2) and (5) show our own replication.

Table 1- Channels of income and consumption spending (%)- Replication and extension of the
results of ASY (1998, table 3.1)

EU-8 EU-11*
ASY(98) Own estimate ASY(98) Own estimate
6] 2 3) “4) ©) (6) (7
1971-93  1971-93 1971-99 1980-93 1980-93 1980-99 1971-99
Factor income (By) -1 0 -2 -3 -4 -7 -4
(1) (0) (1 2 (1) 3) ()
Capital Depreciation (Bq) -8 -11 -11 -8 -13 -14 -12
(®) (7 (8) (®) (6) (7 €
International 3 2 2 5 4 4 2
Transfers (B,) (2) (1) (2) 3) 3) 3) (2)
Saving (Bs) 50 53 54 37 42 48 54
(10) (10) (11) (7 (6) (7) (13)
Not Smoothed (B,) 56 56 58 69 70 70 60

(14) an (13) (14) (11) (13) (15)
Notes: Absolute T-stats in brackets. Arreaza et al. (1998) report standard errors in their tables, thus the corresponding
T-stats for ASY98 were obtained by dividing the coefficient estimate by its standard deviation, ignoring any (non-

" The sample includes all EU economies (except Luxembourg), along with Norway, Canada, Australia, USA,
and Japan.

'* As the estimation requires a calculation of the growth rates, we loose the first observation, thus reducing the
sample length to the 1971-1999 period.

'* The results of ASY98 have the advantage of being more up-to-date than those of SY98.

'® The sample of eleven EU economies does not correspond to the first euro-11 countries.



reported) rescaling. In our estimates we corrected for first order serial correlation (AR1) using a two-step search
procedure in Winrats 5.01. Where necessary, results were rescaled to sum 100%. The ASY98’s EU8 sample comprises:
Austria, Belgium, Denmark, France, Greece, Germany, and the UK. The ASY98 EU-11* sample consists of: EU8 +
Italy, Netherlands, and Sweden. It does not correspond to the first euro-11 countries.

Despite some probable revisions of data, and a slightly different estimation method,'’
very similar results to those of ASY98'®were obtained. For the 1971-93 period and for the
EU8 sample, the amount of unsmoothed shocks is exactly the same, but there are some
small differences in the composition of smoothing. For the EU-11* sample and for the
period 1980-93, comparing our results (column 5) with original ASY98 results (column 4),
we can conclude that the percentage of unsmoothed shocks is roughly the same (70%).
Irrespective of the estimate, the large difference in the amount of shocks left unsmoothed in
the OECD countries when compared to US states' is striking. However, there are some
differences in the composition of channels responsible for the smoothing of shocks: capital
depreciation and factor income show a more negative dis-smoothing effect in our estimate,
which in turn is compensated for by increased smoothing by saving.

Extending the duration of the EU8 sample to the end of the 1990s (column 3), has no
major effect on the results: factor income is found to destabilise output, while the
smoothing provided by saving shows a marginal increase. The overall result is only a small
increase in the percentage of unsmoothed shocks (from 56% to 58%).

With regard to the sample of 11 European economies, extending the results to 1999
leaves the amount of unsmoothed shocks unaltered. However, there is an increase in the
amount of dis-smoothing by factor income (and capital depreciation) that is being
compensated for by an increase in smoothing by saving. However, it should also be
mentioned that the coefficient on factor income (By) is generally estimated with low
precision, as reflected in the relatively low T-statistics. Extending the estimation period
back to 1971, i.e. adding the 1970s to the sample, leads to a decrease in the percentage of
unsmoothed shocks, which is a result both of a decrease in the dis-smoothing by factor
income and capital depreciation and an increase in the smoothing provided by saving. This
reflects the fact that the last two decades of the XX™ century where characterized by a
lower degree of income smoothing than the more extended 1971-99 period: the amount of
shocks to income left unsmoothed for the period of 1971-99 (and for EU-11) is 10
percentage points lower than for the 1980-99 period. As we shall see later, this is mainly

7 As already mentioned above, in contrast to ASY98, we do not impose an identical autocorrelation
parameter across equations.

8 In general, our results in column 5, for EU-11%, are more similar to the results of ASY98 represented in
column 1 for the OECD than to ASY98’s results for EU-11* (column 4). More specifically, the low level of
smoothing provided by saving for EU-11* countries is not present in our estimations. In fact, for the period
1971-99, the amount of shocks smoothed by saving, and the amount of shocks left unsmoothed, are very
similar between both samples of countries.

1 According to ASY96, only 19% of shocks to each state GSP were left unsmoothed in the US federation, in
the period 1981-1990. Hence, the amount of risk sharing among OECD and EU countries is substantially
inferior to its counterpart in the US states. In point 3.5, below, we will make a detailed comparison of the
results obtained for the OECD and EU countries with the results regarding the US states.
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the result of including the first half of the 1990s. Some possible explanations are related to
the events that occurred in that period.

The early 1990s were characterized by extraordinary events that particularly affected
Europe: first, there was the collapse of the USSR, then German reunification and the
September 1992 crisis regarding the European Monetary System (EMS).?° The break up of
the USSR had clear negative impact on Nordic countries’ (especially Finland’s) exports to
the former USSR area. Moreover, some of the mechanisms advanced by Krugman (1993)
might also have played a role. That is, the negative shock to Finland’s GDP might have
induced an exodus of capital that may have caused an even larger negative variation on
such countries’ GNP, which might help to explain the negative coefficient of factor income
smoothing. German reunification, the subsequent tightening of monetary policy all over
Europe, and the EMS crisis may also have decreased the potential for risk sharing.

3.2 Main results

Table 2 shows our main results regarding the different channels of risk sharing,
divided into different sub-samples of countries for the period of 1970-1999.

Table 2- Channels of income and consumption spending (%)- different country
samples 1970-1999

Small South (e

All Small EU15 EUll EUI2 EU15 G7 Perggefy EU
Factor income (By) -2 -1 -1 -1 0 -1 -2 -3 2
(D () (D (1 0) 0) (1 (1 (D

Capital -7 -7 -7 -7 -7 -8 -8 -3 -11
Depreciation (B4) @) (6) (6) (%) (6) (6) “4) (D 4
International -1 -2 -1 -3 -2 -3 2 1 3
Transfers (B,) (D 2 (D 2 2 2 3) 0) 2
Saving (B,) 50 52 51 51 53 52 47 41 44

(1s 312 12 © an (1o ) (4) ©)

Not Smoothed (B,) 59 59 59 60 56 59 60 64 62

(20) (16) (16) (13) (13) (14) (13) (6) (7
Notes: AR1 estimation. EUII: first 11 euro countries (with the exception of Luxembourg): Austria, Belgium, Finland,
France, Germany, Italy, Ireland, the Netherlands, Portugal, and Spain. EUI2: EU11 + Greece. EUI5: EU12+ Denmark,
Sweden, and the United Kingdom. G7: Canada, Germany, France, UK, Italy, Japan and USA. Small countries:
Australia, Austria, Belgium, Denmark, Finland, Greece, Ireland, Netherlands, Norway, Portugal, Spain and Sweden.
South periphery EU: Spain, Greece, Portugal. Core EU: Germany, France, Italy, Belgium, and the Netherlands. All
stands for the whole sample of 19 OECD economies: EU15 + Australia, Canada, Norway, United States, and Japan. T-
statistics are in brackets. Estimates corrected for first order serial correlation (AR1) using a two-step search procedure in
Winrats 5.01. Where necessary, results were rescaled to sum 100%.

Focusing on the results for the whole sample of 19 OECD economies, it can be seen
that only 41% of shocks to GDP among countries were smoothed. The only channel that

% See, Gros and Thygesen (1998) for a detailed analysis of the EMS crisis.
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effectively smoothes income is saving (50%), while all other channels that might
potentially smooth income are actually leading to income dis-smoothing: factor income
flows dis-smoothed output by -2%;*' capital depreciation also has a negative contribution
of -7%; and international transfers have a non-statistically significant impact of -1%. With
the exception of the negative contribution from international transfers, the results are
similar to those of ASY98 for the period 1971-1993.

The lack of smoothing through factor income flows might be interpreted as the result
of the absence of significant cross-ownership of productive assets among OECD
economies. This result is inline with the usual ‘home bias’ in the composition of portfolios.
Moreover, the contagious effect in financial markets might also limit risk-sharing benefits
from holding an internationally diversified portfolio.* International transfers do not seem
to be motivated by income smoothing motivations. In the EU such transfers are mainly due
to the Common Agricultural Policy (CAP), structural funds and their counterpart — the
member states contributions to the EU budget. However, the resources of the EU budget
have a ceiling of 1.27% of the Union’s GNP (the actual figure in 2001 was 1.11% of GNP).
Consequently, the EU budget has a very small influence on the European Union’s income,
limiting its contribution to the smoothing of output shocks. Capital depreciation is
responsible for the difference between National Income and GNP. Its negative contribution
to smoothing may be in part the result of how national accounts data is calculated.”

As mentioned above, saving is the only operative smoothing channel.** It is the result
of the net saving decisions of households, corporations and governments. This aggregated
figure will be subdivided below into government and private contributions. While
smoothing via saving does not necessarily require actual cross-country flows of funds, it
may involve such flows given that aggregate consumption smoothing via saving is more
difficult in a closed economy (SY98: 227).

In the same table, our sample of countries has been divided into different sub-
samples. As mentioned in the introduction, we wish to test a set of interesting hypotheses,
namely to determine whether the size of a country has any relevance to patterns of output
smoothing among countries. Consequently, we considered the G7 group of large countries
separately from the group of small countries, within which the EU members were also
isolated. We also wish to determine whether European Union (EU) countries and euro-area
economies are in any way different from the larger OECD group. Hence, we isolated EU-
15 countries, the euro-area economies (both the present 12 members and the first 11

! However, as the low t-statistic indicates, the coefficient on factor income smoothing is not statistically
different from zero.

2 In our opinion, the best way to diversify risk in increasingly integrated international financial markets,
characterized by ever more correlated returns, is the holding of sector-diversified portfolios.

3 Capital depreciation follows rigid accounting rules, being more or less independent of the business cycle. If,
in reality, capital depreciation were affected by the business cycle, we would expect capital depreciation to
decrease in recessions (reflecting a lower utilisation of productive capacity), leading to a lower volatility of NI
with respect to GNP, and in that way to a positive B4 coefficient. However, such events are not likely to be
captured in National Accounts data.

** Moreover, its coefficients are all statistically significant.
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members). Furthermore, and in the spirit of Bayoumi and Eichengreen (1993) the “EU
core” and the EU southern “periphery” were also considered.

As for the results regarding the different sub-samples, we can state that in general no
considerable differences are to be found among such groups of countries. In fact, the
picture for those sub-samples is not considerably different from the pattern of risk sharing
for the entire sample. There are, however, a few interesting exceptions. The first exception
is the positive contribution made by factor income flows to the ‘core’ EU countries,
reflecting the impact of the cross-ownership of assets. It could be that individuals in the
‘core’ economies of the EU hold a more regionally diversified portfolio of assets than the
rest of our sample of countries, due to a larger degree of integration of their economies.
Another exception is the positive role played by international transfers for the subset of G7
economies, ‘core’ EU countries and the three southern ‘peripheral’ countries of the EU.
However, all these subgroups of countries have a larger amount of shocks left unsmoothed
(62% for the EU ‘core’ against 59% for all EU15). This result is due to a small degree of
smoothing through saving, particularly for southern ‘peripheral’ EU countries and for the
EU ‘core’, where saving only smoothes 41% and 44% respectively of shocks. The EU15
figure stands at 51%.

3.3 The contribution made by private and government sectors to
consumption smoothing

As mentioned above, the impact of net saving on the smoothing of consumption is the
result of the net saving behaviour of three sectors: households, corporations and the
government. We can only shed light on the question of determining whether the financial
markets could replace the government in the role of smoothing output by discriminating
between government and private saving contributions to smoothing. Moreover, it is very
interesting to find out which of these three sectors contributes the most to smoothing. Due
to data availability limitations, we are only going to differentiate between two sectors: the
government and the private. In the private sector, there are contributions made by both
personal saving behaviour (households) and corporate behaviour. However, according to
Serensen and Yosha’s results (1998: 231-2) “personal saving contributes nothing to cross-
country consumption smoothing”,”> which implies that almost all of the reported private

saving smoothing is the result of corporate net saving behaviour.?

In order to estimate such effects, ASY98 methodology will be used. ASY98 were
also only able to differentiate between two sectors because of data limitations. We start by
remembering that the incremental smoothing provided by total net saving (Bs) is obtained
by the regression:

» SY98 were able to distinguish the three components of saving because they used a more restricted sample
of 13 OECD countries for which detailed data was available.
*® Later, this result will be used to compare our results with those obtained for the US states by ASY96.
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Alog DNI; —Alog(C, +G}) = v, +B,Alog GDP; +u,

To break the smoothing provided by total net saving down further into private and
government saving, we will use the following regression:

Alog DNI; — Alog(DNI, - X}) =v_, +BsAlog GDP; +u] (3)

where the generic variable X is either net government saving or net private saving.

Table 3 — Decomposition of smoothing provided by total net saving into
government and private sectors 1970-1999

Al EUIS EUI2  Sman omall  Small

EU12 EU15
Government 29 27 21 25 18 26
(7) (6) “4) (5) 3) (%)
Private 21 24 32 28 37 26
) (4) “4) (4) 4) (3)
Total saving (Bs) 50 51 53 52 55 52

(15) (12) (1) (12) ) (10)

Notes: see notes to Table 2 for description of the samples of countries considered, and text for details.

Table 3 presents the results.”” In general, the contribution made by the government
sector to smoothing is larger than that of the private sector. For the whole OECD19 sample,
the government sector is found to smooth 29% of the shocks for the period 1971-1999,
while the private sector saving behaviour was responsible for 21% of smoothing. The
figures for the EU15 are very similar (27% and 24%, respectively). For these countries, the
government sector is responsible for more than 50% of the smoothing due to saving. Euro-
12 countries show, however, a different pattern of smoothing: the private sector (32%)
contributes more to smoothing than the government (21%). The same pattern showing the
predominance of private sector saving smoothing is also found in the small-country sub-
sample, especially for the subset of small euro-area economies. For the latter, the gap
between public and private smoothing through saving is the largest of all: the private sector
saving smoothes 37% of the shocks while the government smoothes only 18%. The lower
degree of risk sharing through the government sector in small countries may be the result of
the lower effectiveness of automatic fiscal stabilisers at smoothing output in relatively
small economies (see Marinheiro (2003: Chapter 3)).

3.4 Consumption smoothing: high vs. low deficit countries

An attempt will now be made to answer the question regarding whether the
contribution made by public sector saving to output smoothing is the same irrespective of

7 Following ASY98, no correction for first order serial correlations was made while estimating the
government and private contributions as such a correction was considered to be unjustified.
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government deficit. According to recent literature, the higher the budget deficit or the debt
accumulation, the lower the effectiveness of fiscal stabilisers.”® In order to test this
hypothesis it is necessary to distinguish high from low deficit countries.”” ASY98 propose
to split the sample according to the average deficit over the sample period for each country.
They found no evidence that the deficit level affects the amount of consumption smoothing
provided by the public, or private, sectors (ASY98: 17). The reason for this lack of
evidence is the difference in behaviour between the EU and OECD samples. While for the
EU sample the authors concluded that the smoothing through the government sector is
higher for low deficit countries, the conclusion is the opposite for the larger OECD group.
For the OECD group ASY98 found more smoothing in high-deficit countries. However, it
should be mentioned that in their applied work, ASY98 considered net government saving
to be equal to the negative of the deficit (ASY98: 17). As a result, they rather imperfectly
used net saving data to distinguish high from low deficit countries instead of using
government net lending data. As can be seen by the formulae in Appendix A, these two
measures are only equivalent when government net capital transfers and government
consumption of fixed capital are equal to government gross capital formation and
government purchases of land and intangible assets, i.e. when the capital budget balance is
exactly the symmetric of government capital consumption.™

Table 4 — Decomposition of smoothing provided by total net saving into government and private
sectors — high vs. low deficit countries -using ASY definition

1970-1999 1980-1993 1986-1999
OECD17

All EU15 Small All (SY98) All
Deficitlevel > High Low  High Low  High Low  High Low High Low High Low
Governmt. 15 353 12 55 8 55 24 80 40 31 15 81
& O @ (© ORNE) @ O @O (© @ O
Private 37 2 41 -4 49 -1 23 -25 12 6 24 -14
% (© % O % O @ @ @ @ @ @
Total 52 54 54 51 56 54 47 55 52 37 39 67

Saving (Bs) (1 (12 ® O ® O n () 10) (6 (GG
Notes: see notes to Table 2 for a description of the samples of countries considered. High deficit countries: those with an
average deficit above the average deficit of the sample (2.76%). Low deficit countries: Austria, Germany, Denmark,
Finland, France, Japan, Norway, and Sweden. High deficit countries: Australia, Belgium, Canada, Spain, the U.K., Greece,
Ireland, Italy, the Netherlands, Portugal, and the USA. The shaded columns regarding OECD17 are from SY98, table 3.9,
page 32.

% Just see for example Perotti (1999) and Artis and Buti (2000).

2 A direct test regarding whether the level of public debt has any impact on the amount of risk sharing
provided by the government sector was also carried out. The results obtained (but unreported here for brevity)
are very similar to those obtained in this section.

% In other words, and neglecting net capital transfers, this assumption is only true when the amount of
government net capital formation is nill. When considering the whole economy, as described by a Solow
growth model, zero net capital formation (i.e., capital depreciation equal to capital formation) is only obtained
when we assume that the economy is at a steady state with no technical progress and no population growth.
These assumptions are very difficult to sustain in the case of industrialised countries, consequently ASY98’s
simplification might bias their empirical results.
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In Table 4, the method proposed by ASY98 was used to distinguish such sub-groups
(but using net governement lending data). That is, we considered “high deficit countries”
to be those that showed, over the period 1970-1999, an average deficit above the
unweighted average deficit of the whole sample, which was 2.76%. As a result, our group
of high deficit countries consisted of eleven countries (Australia, Belgium, Canada, Spain,
the U.K., Greece, Ireland, Italy, the Netherlands, Portugal, and the USA), and the remaing
eight countries consisted of the low deficit countries (Austria, Germany, Denmark, Finland,
France, Japan, Norway, and Sweden).

The empirical results lead clearly to the conclusion that a large government budget
deficit has indeed a negative effect on the amount of consumption smoothing through
government net saving. Both for the 19 OECD countries and the EU-15 economies, the
consumption smoothing provided by the government sector is substantially higher for low
deficit countries. For all 19 OECD economies, government saving smoothes 53% of the
shocks for low deficit countries, while for high deficit countries the smoothing level is only
of 15%. Even during the ASY98 period of 1980-93, we found no evidence that for OECD
countries the smoothing of shocks provided by the government sector is higher for high
deficit countries.”’ Another conclusion drawn from the results is that the amount of private
and government smoothing appears to be substitute: the amount of total net saving
smoothing does not differ considerably between high and low deficit countries.*” For low
deficit countries, almost all the smoothing is provided by government saving behaviour,
while for high deficit countries the major provider of consumption smoothing through
saving is the private sector.

As for the small countries, they show the same pattern, with the exception of an
unusually low contribution from the government sector net saving to smoothing in high
deficit countries. It should be noted that all the Nordic countries along with Austria are
included in the low-deficit-small-country subgroup. These are countries that have large
fiscal stabilisers, which help to explain the high contribution made by the government
sector in this subgroup.

*! To aid comparison, Table 4 also includes the ASY98 results for the OECD17 group.
32 In general, the amount of smoothing provided by the private sector is not statistically different from zero for
low-deficit countries.
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Table 5 — Decomposition of smoothing provided by total net saving into government and private
sectors- high vs. low deficit countries —using Deficit above/below average definition

1970-1999 1980-1993 1986-1999
All EU15 Small OECD All
Deficit level - Above  Below Above Below Above Below Above Below Above Below
Governmt. 19 29 17 26 7 25 24 48 34 40

3 (© @ 6 nH @ @ O 3 (©

Private 37 18 45 18 60 20 4 5 -4 7
C)NENE) (CIRENE) @ 0 © @ © @

Total saving 56 46 62 44 67 45 28 53 31 47
(B ® ({13 ® O O C) 3) a9 @ 0O
Notes: see notes to Table 2 for a description of the samples of countries considered. Each year a country is classified as
being a high deficit country if its government budget deficit surpasses the (unweighed) average deficit of the whole sample
of 19 OECD economies by at least 1%.

In Table 5, another method was used to distinguish low-deficit from high-deficit sub-
samples. Namely, the classification of countries was allowed to vary over time. Each year a
country was considered as having a large deficit if its deficit level was substantially above
the (unweighted) average budget deficits of the aggregate OECD19 recorded in that year.
More precisely, a country was classified as having an ‘above normal’ deficit in year t, when
its budget deficit for that period was larger than the average OECD deficit by at least 1%.
Deficits were defined as ‘below’ in all other cases.

The empirical results show that the sample of ‘below average’ deficit benefits from a
larger (and statistically significant) contribution from government saving to output
smoothing. This result underscores the previous conclusion that a high deficit leads to a
reduction in the amount of smoothing provided by net government saving. Again it was
found that for small countries, an ‘above normal’ deficit results in a very small contribution
from the government sector to the smoothing of consumption shocks.”> However, an
increase in the contribution of the private sector more than compensates for this decrease.
For the whole period 1970-1999, it was found that the ‘above-average’ deficit sub-sample
displayed a higher amount of total smoothing provided by saving. However, this somewhat
unexpected result does not hold for the 1980-1993 nor for the 1986-1999 subperiods.

3.5 Comparison with the states of the USA

It is very interesting to compare the results obtained for our group of countries with
those obtained for the states of the USA by Asdrubali et al. (1996), hereafter referred to as
ASY96. In order to do so, it will be necessary aggregate our more detailed results into three
levels of smoothing: capital market, transfers and credit market. Capital market smoothing
corresponds to the sum of factor income, capital depreciation, and corporate saving
smoothing. Using Serensen and Yosha’s conclusion (1998: 231-2) on the non-relevance of

3 This contribution is not statistically different from zero.
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personal saving, our estimate assumes that the amount of personal saving smoothing is nil.
Transfers refer to international transfer smoothing. Credit market smoothing corresponds to
smoothing through both personal and government saving.

Table 6 shows both the SY98 estimates and our own for the period 1981-1990. The
results for our sample of 19 OECD economies are relatively close to those of SY98, which
related to their more restricted sample of 12 OECD countries: the amount of unsmoothed
shocks was found to be similar (62% in our estimate, 57% in the SY98 sample). However,
the smoothing by capital markets was higher in the SY98 estimates (15% compared with
8% for our sample of countries), and the results for the EU countries were substantially
different from those reported in SY98. The unusually low level of credit market smoothing
reported by SY98 for their six EU countries (3%) was not found with our sample of EU15
economies. Our estimate was much closer to the result reported for the OECD (19%).
Nevertheless, both in our own estimate and in that of SY98, when the OECD and the EU
samples are compared, the latter displays a much lower level of smoothing provided by the
credit market, which in turn implies a larger amount of unsmoothed shocks. These
differences in the smoothing due to the credit market channel are the result of the different
government contributions made to smoothing. They may also reflect differences in the
relative importance of the banking sector, and in particular variations in relationship
lending between Continental Europe and the Anglo-Saxon world.

Table 6 — Comparison of income and consumption smoothing: EU, OECD, and
US States — SY98 and our own results for the period 1981-1990

SY98 Own estimate
US states  OECD* EC6 All EU15

Capital markets 48 15 8 8 9
(12) 4 (1 0) 0)

Transfers 14 2 7 3 5
(14) @) @) @) @)

Credit market 19 26 3 27 19
@) ®) 0 4 @)

Not smoothed 19 57 82 62 68
@) (11) 9 (11) (®)

Notes: see notes to Table 2 for a description of the samples of countries considered. The source of
the first three columns is ASY96, table 1, page 1092. EC6: Belgium, Denmark, Finland, France,
Germany, Italy, and UK. OECD*: Austria, Belgium, Finland, France, Germany, Italy, Sweden, UK,
USA, Japan, Australia, and Canada. ASY96 report standard errors in their tables, thus the
corresponding T-stats for ASY96 were obtained by dividing the coefficient estimate by its standard
deviation, ignoring any (non-reported) rescaling. Capital markets smoothing corresponds to the sum
of factor income, capital depreciation, and corporate saving smoothing. Transfers refer to
international transfer smoothing. Credit market smoothing corresponds to smoothing through
personal and government saving. Our estimate assumes that the amount of personal saving
smoothing is nil.
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Comparing the results for the US states with those of our estimates for the EU15, for
the period 1981-1990, it can be seen that the amount of shocks left unsmoothed is much
higher in the EU than within the US federation (68% compared with only 19%). This is
mainly the result of the enormous difference in the amount of smoothing provided by the
capital markets. Capital markets smooth 48% of asymmetric shocks to the US states GSP,
while in the EU they only smooth 9% of the idiosyncratic shocks to GDP.** The role of the
US federal tax-transfer system at smoothing output (14%) is also considerably higher than
the contribution of international transfers to smoothing shocks to EU output (5%).
Interestingly, the amount smoothed by the credit market is exactly the same in both
estimates (19%).>> As the credit market smoothing mainly measures the smoothing
provided by government saving behaviour, it can be concluded that the public sector plays
a crucial role in the smoothing of asymmetric shocks in Europe. Serensen and Yosha
(1998) go even further and conclude that the restrictions on national budget deficits
imposed by the European Union Treaty should be relaxed to allow governments to smooth
output shocks. They further maintain that a greater insurance role for the EU budget may be
demanded by national governments, until the degree of integration of the EU credit market
allows a substantial amount of consumption smoothing via personal saving.*

Table 7 — Comparison of income and consumption smoothing: EU, OECD, and US States
1970-1999

UsS UsS US
states states states All EU15 EUI12 Small ]S;S?lzl 1853?151
1964-90 1981-90 1970-98

Capital 39 48 45 12 15 25 19 30 18
markets (13) (12) (17) 3) 3) 3) 3) 4) 3)

Transfers 13 14 14 -1 -1 -2 -2 -3 -3
(13) (14) (35) (D (D (2) 2 (2) 2

Credit market 23 19 21 29 27 21 25 18 26
4) 2 @) @) (6) 4) 5 3) 5

Not 25 19 20 59 59 56 59 55 59
smoothed &) Q) (4) 20)  (16) (13 (16) (1) (14

Notes: see notes to Table 2 for a description of the samples of countries considered. T-statistics are given in brackets.
The source of the two columns is ASY96, table I and table III (pages 1092 and 1094). ASY96 report standard errors in
their tables, thus the corresponding T-stats for ASY96 were obtained by dividing the coefficient estimate by its

** Moreover, the amount of capital market smoothing is not statistically different from zero for the EU, while
it is highly statistically significant for the US states.

% Both such estimates present a T-statistic of 2.

3% More recently, Kalemli-Ozcan, Serensen and Yosha (2003) updated the SY98 and ASY98 estimates.
However, the new results are not directly comparable to previous ones as the authors changed the estimation
method and limited their study to just the first channel of output smoothing, i.e., the smoothing that occurs
through factor income. They found that factor income makes a positive contribution to smoothing in the more
recent period of 1993-2000. More precisely, factor income was found to smooth 6% of the shocks to GDP in
the EU-14 countries [11% in the former EUS8], which compares with 55% in the US states. This partial
analysis led the authors to change their previous conclusions of SY98 to state that “... the unified Europe is
becoming more similar to the union of US states in terms of integration at the macroeconomic level!” (idem,
p- 2). In our opinion, this conclusion might be rushed since it is based on just one channel of smoothing
(disregarding the total amount of unsmoothed shocks), and on a very short period of time.
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standard deviation, ignoring any (non-reported) rescaling. The third column for the US, is obtained by using Bent
Serensen’s database and his econometric program. Capital market smoothing corresponds to the sum of factor income,
capital depreciation, and corporate saving smoothing. Transfers refers to international transfer smoothing. Credit
market smoothing corresponds to smoothing through personal saving and government saving. Our estimate assumes
that the amount of personal saving smoothing is nil.

Table 7 shows our estimates for the full 1970-1999 period together with ASY96’s
results for the US states for the periods 1964-1970 and 1981-1990. We included as well,
updated estimates for the US states for the period 1970-1998. These estimates were
obtained by using Bent Serensen’s database and econometric program.

For the period 1970-1999, our results relative to the three channels of smoothing do
not vary substantially for the different subsamples of countries considered. In the OECD,
the most important channel of output smoothing is the credit market (it represents 29% of
smoothing achieved by the 19 OECD economies).”’ Next in importance, comes the capital
market smoothing (12% for the same group). International transfers actually dis-smooth
output (-1% for OECD19), but are not statistically different from zero.’® As in Table 2, the
amount of shocks left unsmoothed is around 60% for the several subsamples considered.
Comparing the small countries with the enlarged group of 19 OECD economies, the former
shows a higher degree of smoothing through the capital markets (19%), and a somewhat
lower smoothing through the credit market (25%). Overall, the amount of shocks smoothed
by the three channels is roughly the same, being the amount of shocks left unsmoothed
(59%) for both groups of countries. The small euro-area economies display a similar picture
to the more extended sample of small OECD countries, showing, however, a higher degree
of capital market smoothing (30%) and a lower smoothing through the credit market.
Adding the 3% of dis-smoothing provided by the international transfers, we arrive at a total
of 55% of shocks left unsmoothed.

As for the twelve euro-area legacy countries, they show a level of capital market
smoothing of 25%, which is higher by 13 percentage points (p.p.) than in the OECDI19.
However, the degree of risk sharing provided by the credit market (21%) is 8 p.p. below the
figure for the whole sample. As a result, the total amount of unsmoothed shocks is 56%,
only 3 percentage points below the figure for the whole sample of 19 OECD economies.
Consequently, from the viewpoint of cross-country risk sharing, it appears that before the
period of introduction of the euro (1999), the euro-area economies were not substantially
better prepared to embrace monetary union than the rest of the OECD countries considered
in our study.

37 1t should be remembered that the credit market channel corresponds to the smoothing achieved via
government net saving.

* When comparing the t-statistics of the ASY96 estimates for the US states, and our own estimates for OECD
countries we can see that for the US states the capital market smoothing and transfers have been estimated
precisely, while for our sample of international countries higher standard deviations were found. Conversely,
our estimates for the credit market channel and for the total amount of unsmoothed shocks show much lower
standard deviations than ASY96’s estimates for the US states. A similar pattern is apparent in the SY98
estimates (see Table 6).
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According to our results, an eventual enlargement of the euro zone to include the UK,
Denmark, and Sweden, i.e. to all EU-15 members, will lead to a small increase in the
amount of unsmoothed shocks (3 p.p.). This is the result of a smaller capital market
contribution to smoothing in these three ‘non-participating’ countries (the difference
between EU-15 and EU-12 is -10 p.p.), which is not fully compensated for by higher credit
market smoothing, i.e. government led smoothing (+6 p.p.).

Comparing the euro-area with the federation of the USA, it can be seen that the
amount of total risk sharing is considerably lower in the former group of countries, where
the amount of shocks left unsmoothed is 56%, which compares with only 20% for the US.
With regard to the different channels of risk sharing, the credit market smoothing in the
EU12 countries (21%) exactly the same amount of its equivalent in the US (in the 1970-
1998 period). However, the main differences between the two regions are the amount of
risk sharing provided by transfers and by the capital markets. While in the US the federal
government tax and transfers system smoothes 14% of the idiosyncratic regional shocks, in
the EU12 such an inter-regional transfer system does not exist. The international transfers
actually dis-smooth output by 2%. The amount of risk sharing provided by the capital
markets in the euro-area legacy countries (25%) is also substantially below (approximately
just half) that of the US states (45% for the period 1970-1998, and 48% for 1981-1990).
This is most probably the result of a much lower degree of cross-country ownership of
productive assets than in the monetary union of the United States.

If, due to the introduction of the euro, capital markets become as integrated in the
euro-area as they were in the US federation in the 1970-1998 period, an increase of 20 p.p.
in the amount of risk sharing provided by euro-area capital markets could be expected.
Everything else constant, the amount of shocks unsmoothed is expected to drop to 36% in
this scenario. However, the total amount of shocks left unsmoothed in the euro-area would
still be considerably larger than the 20% found in the US states, due to the lack of
smoothing through international transfers in the euro-area. A larger EU central budget
might help in this regard. However, it could also be argued that the Stability and Growth
Pact dispositions, which constrain the operation of fiscal policy within the EMU, might
lead to a reduction of the amount of smoothing provided by the credit markets, which is
mainly the result of government net saving smoothing.

3.6 More persistent shocks

It is also interesting to observe what happens when the length of the differencing
frequency interval is increased from one to three years.”” Such an increase in the
differencing interval allows an analysis of the response of the economy to more long-
lasting shocks to be made. Table 8 shows the results obtained.

¥ For example, the variation of GDP is now defined as (GDP; - GDP.3).
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Table 8- Channels of income and consumption spending
(%)- 3 years differencing interval

Small
All Small EU15 EU12 EUL2
Factor income () -5 -5 -5 -4 -4
4 3) 3) (2 2
Capital Depreciation (3q) -5 -4 -4 -4 -4
4 3) 3) 3) 3)
International 1 0 0 0 -1
Transfers (B) (1) 0) (0) (0) @)
Saving (Bs) 35 37 34 37 41
(11 ® € (®) (7
- Of which government 33 30 31 25 23
(10) (M ®) @) ®)
- Of which private 2 6 3 12 18
(0) O M @ 3
Not Smoothed (B,) 74 72 74 71 68
(28) 21) (22) (18) (14)

Notes: see notes to Table 2 for a description of the samples of countries considered. Results
obtained without correcting for serial correlation.

When the differencing frequency is increased to three years, the amount of long-
lasting, unsmoothed shocks increases considerably: almost % of all shocks remain
unsmoothed (across the whole sample this value increases from 59% to 74%). Now both
factor income and capital depreciation dis-smooth output, and international transfers are
more or less irrelevant within this time scale. The latter contribution is almost nil and is not
statistically different from zero. The only operative channel for smoothing output is net
saving. For the whole sample of 19 OECD countries, saving smoothes 35% of all shocks at
the 3 years horizon. When we previously considered shocks that lasted for just one year, i.e.
at the one year differencing frequency interval, this value was much higher (50%).

Taking this further by subdividing the contribution from total net saving into public
and private components, we reach the very interesting conclusion that at the 3-year horizon,
the smoothing effect of saving is almost exclusively due to the public sector (33%) while
private saving contributes almost nothing to risk sharing (2%). As mentioned above, at the
one-year differencing frequency interval the contribution from both sectors were more or
less balanced, with a slight prominence coming from the public sector. Hence, when
dealing with more persistent shocks only government saving appears to be effective at
providing risk sharing. However, the contribution of private sector saving to risk sharing is
comparatively more important in the case of small countries (6%) and is especially so for
the euro-area economies (12%).

A possible explanation for this is that, according to the results of SY98, the
contribution to smoothing from private saving is mainly the result of corporate saving
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behaviour. Since corporations do not make final consumption expenditures, the net saving
of corporations must be equal to their net disposable income.*’ In other words, corporation
savings correspond to retained earnings. Consequently, our results show that when a
negative shock only lasts for a period, corporations are able to reduce the amount of
retained earnings in order to maintain the amount of distribution of dividends (increasing
the payout ratio), thus helping to stabilise shareholders’ income. In order to do so the
corporations may also have to resort to increasing external finance. This is because the
operating surplus (and profits) are negatively affected by the shock on GDP and some
expenditure, namely employee compensation and investment plans, may not be
immediately adjusted (i.e., downgraded). However, this reaction on the part of corporations
is not sustainable when a negative shock lasts over a longer period. Only the government
sector has the ability to resort to debt in order to sustain the decrease in net savings over
such a longer period of time.

3.7 Evolution of smoothing patterns over time

Table 9- Channels of income and consumption spending (%) —evolution over time

All EU15 EU12
1971-  1986- 1971- 1971- 1986- 1971- 1971- 1986- 1971-
85 99 99 85 99 99 85 99 99
Factor income (Bf) -1 -3 -2 -1 -2 -1 0 -1 0
(1) (1) (1) (1 (1) (1) 0) (1) (0)
Capital Depreciation -7 -8 -7 -8 -7 -7 -7 -7 -7
(Ba) (5) 4) (7 (5) 3) (6) “) 3) (6)
International -2 2 -1 -3 2 -1 -4 2 -2
Transfers (f3;) () (2) (1) (2) (1) (1) (2) (1) (2)
Saving (Bs) 52 49 50 54 46 51 56 51 53
(11) ) (15) 9) (7) (12) (®) (6) (1D
-Of which 17 46 29 15 43 27 10 37 21
government
A3) @) (7 3 ©) (6) 2 “) “4)
-Of which private 35 3 21 39 2 24 46 15 32
©) (0) “ ©) (0) “ ©) ©) “4)
Not Smoothed (B,) 58 60 59 58 61 59 56 54 56

(13 ads @0 (10 (12 (16) ® O (13

Notes: see notes to Table 2 for description of the samples of countries considered.

The evolution of the pattern of consumption smoothing over time will now be
analysed. In Table 9 two sub-periods (1970-85 and 1986-99) can be recognised. Over these

* See Commission of the European Communities/Eurostat, Imf, Oecd ef al. (1993: paragraph 9.4).
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two subperiods, it can be seen that the major channels of risk sharing show great stability
across the whole set of 19 countries: factor income contributes negatively to smoothing,
increasing the dis-smoothing from -1% to -3%; capital depreciation also contributes
negatively to smoothing (varying from -7% to -8%); the smoothing provided by saving is
around 50%; and the amount left unsmoothed varies from 58% to 60%. On the contrary, the
contribution to smoothing from international transfers varies within the sub-periods: for the
first sub-period it contributes negatively to smoothing (-2%), but in the more recent period
of 1986-99 it contributes in a more modest but nonetheless positive way to smoothing
(+2%). Notwithstanding this general regularity, a closer look at the two subcomponents of
total savings reveals substantial changes over time. For all 19 OECD economies, the
contribution from private saving decreases considerably from the first to the second period
(from 35% to 3%). Such a decline is compensated for by a substantial increase in the
contribution to risk sharing from government saving, which increases from 17% to 46%.
Thus, while the aggregated contribution of saving remains roughly the same, its
composition differs radically between both sub-periods.

The pattern observed for the EU15 countries does not differ significantly from that of
the 19 OECD economies. However, the euro-area countries differ from the aggregated
OECD pattern by showing a less pronounced decrease in the contribution to smoothing
from private saving from the first to the second sub-periods considered: for the period
1986-99 the net private saving contribution to smoothing drops to 15% in EUI2.
Notwithstanding these less clear results for the euro-area, the instability in the sub-
components of saving led us to analyse the pattern of time evolution in more detail.

In Table 10 (Appendix B), we distinguish between 3 sub-periods at the cost of
decreasing the number of degrees of freedom i.e. 1971-79, 1980-89, and 1990-99.
Nevertheless, the number of degrees of freedom is still large. By analysing the evolution of
the two subcomponents of saving, it can be seen that the aforementioned low value for the
private saving contribution to smoothing in the 1986-99 period is due to the 1980s. For the
whole sample of OECD countries, the private saving contribution in the 1970s was
relatively large (42%); in the 1980s this positive contribution became almost non-existent
(2%); and, finally it regained some of its importance in the 1990s (12%). The government
saving contribution to risk sharing increased considerably and systematically over time
(from 11% in the 1970s, to 39% in the 1980s, and finally to 45% in the 1990s). The same
evolution is also present in the EU12 sub-sample. Due to this pattern, the contribution of
total saving for smoothing decreases considerably in the 1980s. As this decrease is not
compensated for by positive changes in the other main components, whose contribution
remains roughly unaltered, this ultimately leads to an increase in the amount of unsmoothed
shocks in the 1980s. The recovery in government saving smoothing in the 1990s gives rise
to an important decrease in the amount of shocks to GDP left unsmoothed in that period.

At the cost of another reduction in the degrees of freedom, Table 11 (Appendix B)
goes a step further in the subdivision of the sample period: we now consider a half-decade
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subdivision.*" This subdivision enables us to conclude that the decrease in the amount of
shocks left unsmoothed in the 1990s for the euro area is largely the result of an unusually
high smoothing effect provided by the government saving in the first half of the 1990s
(67%). However, the contribution to smoothing of the government sector decreases
considerably (to just 13%) in the 1995-1999 period. This was probably due to fiscal
tightening in the run-up to EMU.

This detailed subdivision also shows an interesting evolution of the factor income
contribution to smoothing in the euro-area countries. Namely, there was a high instability
of this parameter in the 1990s. The first half of the decade was characterized by an
unusually high negative contribution of this factor (-14%). As mentioned above, this could
be related to the impact of the collapse of the USSR on Nordic-countries trade, and with the
effects of German reunification and the EMS crisis (vide page 11). Conversely, in the
second half of the 1990s, factor income flows are found to contribute positively to
smoothing in the EU-12 (17%). One could interpret this result as giving an indication that
the cross-ownerships of assets in the EU is increasing and already giving a large
contribution to the smoothing of asymmetric shocks in output.** However, in our view, it is
not possible to draw such a conclusion from our results. As the ¢ parameter revealed such a
large instability in the nineties, it is not at all possible to claim, based on only one-half a
decade sub-period, that this positive contribution will continue to be present in the near
future. Moreover, our results show also that, even in the more recent period 1995-1999,
53% of the idiosyncratic shocks to output remain unsmoothed in the euro-area legacy
countries, which is still 2.8 times more than in the US states for the period 1981-1990
(19%), and 5.9 times more than in the US for the comparable period 1995-1998 (9%).*

4- Conclusions

We have presented empirical results regarding the patterns of risk sharing for a
sample of 19 OECD economies, which includes all EU-15 member countries (except
Luxembourg), for the period 1970-1999, i.e., for the thee decades running up to the
introduction of the euro. Following Serensen and Yosha (1998), we identified four channels
of risk sharing: factor income flows, capital depreciation, international transfers and saving.
We concluded that the only operative smoothing channel is saving. Total net saving was
found to smooth 50% of the idiosyncratic shocks to GDP in our 19 OECD economies,
while 59% of the shocks remained unsmoothed, i.e. causing a shock in consumption. Such
amount of shocks left unsmoothed is considerably higher than the 25% found for the US
states by Asdrubali ef al. (1996), for the period 1964-1990.

I There is also a reduction in the precision of parameter estimates probably as a result of the reduction in the
degrees of freedom. In spite of this, we still believe it to be a worthwhile exercise.

2 Just see Kalemli-Ozcan et al. (2003) and our comments on footnote 36 (on page 19).

* By using Prof. Bent Serensen’s econometric program for the US states, we found that only 9% of the inter-
regional asymmetric shocks were left unsmoothed in the US for the period 1995-1998. The amount of
smoothing due to the capital market was found to be 48%; the transfers smoothed another 11% of shocks; and
the credit market another 31%.
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With regard to the question of knowing whether euro-area countries were better
prepared than the rest of the OECD economies considered, no substantial differences in the
pattern of risk sharing among our different subsets of small, EU-15, and EU-12 economies
were found. The amount of idiosyncratic shocks to GDP left unsmoothed in the Euroland
was 56%, which is very similar to the figure for the whole sample of OECD countries
(59%). Hence, we can conclude that, from the risk-sharing point of view, the euro-legacy
countries do not appear to be better prepared to engage in a monetary union than the rest of
the other OECD countries. Moreover, as in the OECD, only saving contributes positively to
smoothing in the euro-area.

As the contribution from saving to smoothing may be divided into government and
private components, it is possible to evaluate whether the private sector can substitute the
government sector in providing output smoothing. We have concluded that for the whole
sample of OECD countries the government sector contributed more to risk sharing (29%)
than the private sector (21%). However, both small countries and the EU12 countries, and
especially the small EUI2 member states, show a contribution to risk sharing from the
private sector which is higher than that of the government sector. In the case of small
countries, this result may reflect the reduced effectiveness of automatic fiscal stabilisers.
Although the contribution from the private sector in euro-area (32%) is larger than that of
the government (21%), the contribution from the government is still decisive, especially in
smoothing more persistent shocks to output. Moreover, as we will argue below, the
smoothing due to government saving is not likely to be easily replaced by private capital
markets in the near future.

However, fiscal profligacy was found to reduce the contribution to smoothing from
the public sector. When high and low deficit countries were considered separately it was
found, contrary to Arreaza et al. (1998), that there was clear evidence in favour of the
hypothesis that a high deficit level leads to reduced consumption smoothing by the public
sector. Such results lead us to conclude that in a successful monetary union it is vital to
ensure there is enough short-time flexibility in the fiscal policy, while at the same time not
disregarding fiscal discipline in the medium/long-term.

We compared as well our results for OECD and EU countries with those of Asdrubali
et al. (1996) for the US states. According to their updated estimates, for the period 1970-
1998 in the US states, only 20% of idiosyncratic shocks were left unsmoothed. Their results
further show that insurance, i.e. capital market smoothing (45%), is much more important
than credit (21%) in smoothing regional shocks in the USA. However, the credit channel
itself is more important than the net transfers from the central federal government (14%).
For the EU12 countries, in the period 1970-1999, capital market insurance was found to
smooth 25% of the shocks to GDP; the credit markets (essentially government net saving)
smoothed another 21%, while the international transfers actually dis-smoothed output
(-2%). As a result, 56% of the asymmetric shocks went unsmoothed. Hence, when
comparing the US federation with the euro-legacy countries, some major differences
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emerge. Firstly, the amount of inter-regional shocks left unsmoothed in the euro-area (56%)
is more than twice the equivalent amount in the US federation (20%). A second major
difference between the EU12 and the US is that in the latter there is substantial inter-
regional smoothing through the federal government deficit (14%). This is absent in the euro
legacy countries, where there is almost no inter-national smoothing through the EU central
budget (international transfers were found to actually dis-smooth output by -2%). In
contrast, the national governments budgets are found to have a decisive smoothing
importance in the EU12. However, the national budgets provide mainly inter-temporal
smoothing and not directly inter-regional smoothing. Thirdly, the amount of risk sharing
provided by the capital markets in the EU12 is lower (25%) than in the US (45%). This
lower insurance role is probably the result of the less-regionally diversified portfolios of
assets among the residents of EU countries in comparison with their US counterparts.**

More smoothing is to be expected from market forces due to the functioning of EMU.
EMU makes it is easier for countries to borrow internationally (before the introduction of
the euro it was easier for individuals to borrow from within their own country than for
countries to borrow from the rest of the world). In the long run, economic integration
favours the holding of property claims across borders, i.e. it favours the cross-ownership of
productive assets. If, due to the introduction of the euro, capital markets become as
integrated in the euro-area as they were in the US federation in 1970-1998, we could expect
a gain of 20 p.p. in the amount of risk sharing provided by euro-area capital markets.
Holding everything else constant, the amount of shocks left unsmoothed is expected to drop
to 36% under this (optimistic) scenario, which is still considerably larger than the 20% left
unsmoothed in the US states. A possible explanation for this result is the already mentioned
lack of smoothing through international transfers in the euro-area. Therefore, a larger EU
central budget, with objectives other than the redistribution of structural funds, might help
in this regard. It is also possible to argue that the constraints imposed by the Treaty and the
Stability and Growth Pact (SGP) in the operation of fiscal policy in EMU, might lead to a
reduction in the amount of smoothing provided by the credit markets, which is mainly the
result of government net saving smoothing. Some SGP partisans argue that if member
countries achieve a balanced budget position over the business cycle, the stability pact
provides sufficient room-for-manoeuvre. However, this still remains to be proved in
practice and is a source of concern.

Another considerable difference between the Euro-area and the US States is the way
in which such two economic areas react to more persistent shocks. When the differencing
frequency period is increased to three years, the amount of long-lasting unsmoothed shocks
for the euro-area increases considerably: almost % of all shocks remain unsmoothed. In the
US States the increase in the amount of shocks left unsmoothed is much smaller (ranging

# Although the comparison of the euro-area with the US enables us to see some very interesting insights, we
should mention that this comparison is not perfect. There is, in fact, a little asymmetry in the comparison
between both regions due to the different methods used to reach the results for the US and for the EU. For the
latter we split total net saving into government and private saving. This was not done in the US studies, which
makes the comparison more difficult.
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from 25% to 34%), reflecting the decrease in the smoothing provided by credit markets (-
16%) that is not compensated for by increases in capital markets (5%) or by federal
government smoothing (3%).” In contrast, in Europe the only operative channel for
smoothing output is net saving (37%). Furthermore, the smoothing effect of saving is
almost exclusively due to the public sector (25%). Consequently, in our opinion, limitations
on the use of fiscal policy that induce a reduction in the amount of stabilisation provided by
the government could have negative consequences for EU-12 economies.

According to our results, an eventual enlargement of the euro zone to include the UK,
Denmark, and Sweden, i.e. to all EU-15 members, would lead to a small increase in the
amount of shocks left unsmoothed (3 p.p.). This would be the result of a smaller capital
market contribution to smoothing in those three ‘out’ countries (the difference between EU-
15 and EU-12 is of -10 p.p.), which is not fully compensated for by higher credit market
smoothing, i.e. government lead smoothing (+6 p.p.). Hence, such eventual enlargement is
not likely to pose additional problems for risk sharing in the euro-zone.

With regard to the pattern of consumption smoothing over time, we started by
considering two sub-periods (1971-85 and 1986-99). Over these two sub-periods, the major
channels of risk sharing show great stability. However, while the aggregated contribution of
saving remains roughly the same, the contribution from government and private saving
differs radically between both sub-periods. Consequently, we opted for considering three
sub-periods: 1971-79, 1980-89, and 1990-99. For the whole sample of 19 OECD countries,
the private saving contribution in the 1970s was relatively large (42%). In the 1980s, this
positive contribution was considerably reduced (2%), but later partially recovered its
importance in the 1990s (12%). Government saving contribution to risk sharing has
increased considerably and systematically over time (from 11% in the 1970s, to 39% in the
1980s, and finally to 45% in the 1990s).

When considering a half-decade subdivision we concluded that the instability in the
parameter estimate of factor income in the 1990s makes it almost impossible to extrapolate
the evolution of this parameter into the near future. Consequently, in our view it is not
possible to claim, as Kalemli-Ozcan et al. (2003) did, that the cross-ownership of
productive assets is already playing a decisive role in the euro-area making it similar to the
US federation. On the contrary, even for the more recent period of 1995-1999, the total
amount of idiosyncratic output shocks left unsmoothed is still 5.9 times that of the US
states. Moreover, it appears that the fiscal tightening in the run-up to the single currency
has lead to a decrease in the amount of shocks smoothed by the government saving
behaviour.

To sum up, no large differences in the pattern of risk sharing for OECD, EU-15 and
euro-area legacy countries were found in our research. Nevertheless, there are considerable
differences between the euro-area and the successful monetary union of the USA: the euro-

* According to Asdrubali et al. (1996) results for the 1964-1990 period.
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area shows much lower insurance of asymmetric shocks than the US states. Until the
increasing economic integration in Europe does not lead to a substantial decrease in the
incidence of idiosyncratic shocks, such shocks could impose non-negligible welfare costs.
Finally, due to the relatively large importance of the public sector at providing risk sharing,
especially in smoothing more persistent shocks, it does not seem likely that private capital
markets can easily substitute the government, in the near future, in providing a sufficient
degree of risk sharing.
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Appendix A- Data Sources

The source of data used in this study was the OECD national accounts, available
from the OECD Statistical Compendium 2001, edition 1, for the period 1970-1999.
However, due to the unavailability of data for certain variables, particularly for certain
individual countries, data from other sources was also used, and these are described below.
Despite the resulting data set being the outcome of the imposition of certain hypotheses in
making data from different sources compatible, it enables us to extend our sample to 19
OECD economies, including all EU15 countries (with the exception of Luxembourg). The
sample comprises of the euro countries (Austria, Belgium, Finland, France, Germany, Italy,
Ireland, the Netherlands, Portugal, Spain, and Greece), along with the remaining EU
countries (Denmark, Sweden, and the United Kingdom), and the five non-EU countries
(Australia, Canada, Norway, United States, and Japan).*°

Data is expressed in real per capita terms. Net factor income (NFI), national income
(NI), and disposable national income (DNI) were deflated using the deflator of GDP. Due
to the existence of blank values for 1999, we extended the following series using a simple
extrapolation based on the last three years: NFI, NI, and DNI for Australia and NI and DNI
for Japan.”’

Classification of countries
Based on 1995 GDP and purchasing power parities (PPPs), OECD (1999: 192) has
classified the members of the organization into two groups:
- seven major OECD economies: USA, Japan, Germany, France, Italy, UK and
Canada
- and smaller OECD economies (all remaining countries).

Fiscal data

To break down total net saving data into government and private components we need
data on at least one of those latter variables. Since, the OECD national accounts statistics
are very incomplete for both subcomponents, we used data from the OECD Fiscal Positions
and Business Cycles database (also available in the OECD Statistical Compendium 2001,
edition 1) for government saving. The information in the boxes below recalls the definitions
concerning government saving and government net lending.

‘ Government Gross Saving = Total Current Receipts - Total Current disbursements
Government Net Saving = Government Gross Saving — Government Consumption
of Fixed Capital
Government Net Lending = Government Gross Saving + Capital Transfers Received
- (Gross Capital Formation + Capital Transfers Paid + Purchases of Land
and Intangible Assets)
= Government Net Saving + Government Consumption of
Fixed Capital + Capital Transfers Received - Gross Capital Formation -
Capital Transfers Paid - Purchases of Land and Intangible Assets
= Government Budget Balance

* The considered OECD countries stand for 94-95% of OECD total GDP, as reported in OECD (1999).
*" For Australian NFI the extrapolation was based only on the last two years due to a change in the growth
rate.
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It can be concluded from an examination of these relationships that, in order to obtain
government net saving we need data on government gross saving and on government
capital consumption. Government gross saving data comes from the variable “Savings,
Government” of the OECD Fiscal Positions and Business Cycles (FPBC) database,
complemented with data from the European Commission (2000b) for: Denmark 1970-87;
UK 1970-86; and Ireland 1970-76.

The source of government net lending data (also known as the government budget
balance) was again the FPBC database, complemented with data from the European
Commission (2000b) on “Government budget balance” for: Denmark: 1970; UK 1970-77;
Greece 1970-74; and Ireland 1970-76.

The source of data regarding government consumption of fixed capital was the “Gross
saving, consumption of fixed capital government” variable of the FPBC database.
Exceptions to this include data relating to: the UK, Denmark, France, Greece, and Portugal.
For the UK the source of data was the variable “consumption fixed capital govt” from
OECD National Accounts volume II database. Due to lack of data for Denmark, France,
Greece, and Portugal in both FPBC and National accounts database, we resorted to a proxy.
We assumed that the share of government capital consumption (GKC) in the total capital
consumption of a nation (TKC) was directly linked to the share of public investment
(GINV) in the total investment (TINV), through a moving average of two periods:*®

o, S G

TINV, TINV,_,

In order to make the government consumption of fixed capital compatible with the
other variables (expressed in real per capita terms), we used the previous variables
expressed as ratios of GDP, and resorted to the following linking method:

GovNetSaving,
gnsav, = GDP
t
*GDP
NetSav,., = SV U gnsav, * GDPy,,
P, *Pop,

The government net saving as a percentage of GDP was first calculated. Then,
assuming, as before, the same deflator for government net saving and GDP (P;), it was only
necessary to multiply government net saving expressed as a percentage of nominal GDP by
real per capita GDP (GDPgpc) to get the real per capita government net saving.

Private sector net saving was then calculated as the difference between total net
saving and government net saving.

With regard to the quality of the above proxy for government consumption of fixed
capital, we took the USA as benchmark, and compared the result of the proxy with actual
data. The proxy only gave rise to a minor error: the average error for the period 1970-1999
being only 0.2% of GDP.

* Investment is defined as gross fixed capital formation, and its source is the OECD National Accounts
volume I.
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Appendix B- Additional Tables

Table 10- Channels of income and consumption spending smoothing (%): evolution over time- Further subdivision

All EU15 EUI12
1971-79  1980-89 1990-99 1971-99 1971-79 1980-89 1990-99 1971-99 1971-79 1980-89 1990-99 1971-99
Factor income () -2 -2 -1 -2 -1 -4 0 -1 0 -1 2 0
(1) (1) (0) (1) (0) (1) (0) (1) (0) (0) (0) (0)
Capital Depreciation (Bq) -6 -7 -8 -7 -7 -7 -7 -7 -7 -4 -8 -7
“) 3) “) (7 “4) (3) 3) (6) 3) (1) 3) (6)
Internat. Transfers (B,) -5 4 1 -1 -6 7 1 -1 -7 9 0 -2
3) 3) (1) (1) 3) 3) (0) (1) 3) 3) (0) 2
Saving () 53 41 57 50 58 34 57 51 61 27 67 53
() (7 ©) (15) (7 “4) (7 (12) (7 3) (7 (11)
- Of which government 11 39 45 29 15 29 45 27 11 19 44 21
@ ®) (6) (M @ 3) ) (6) @ @ 4) “4)
- Of which private 42 2 12 21 42 4 12 24 50 8 22 32
®) (0) (1 4) 4 (0) o 4) ) (0) (1 “4)
Not Smoothed (B,) 60 64 50 59 56 70 50 59 53 70 39 56
(10) (11) (11) (20) ) ) (®) (16) (6) (6) (6) (13)

Notes: see notes to Table 2 for description of the samples of countries considered.



Table 11- Channels of income and consumption spending smoothing (%): evolution over time- half a decade subdivision

Factor income (By)

Capital Depreciation (Bg)

Internat. Transfers (B,)

Saving (B;)

- Of which government

- Of which private

Not Smoothed (B,)

All EUI2
1971-74 1975-79 1980-84 1985-89 1990-94 199599 1971-99 197174 1975-79  1980-84  1985-89  1990-94  1995-99  1971-99
-2 -1 2 -7 -11 12 -2 0 1 2 3 -14 17 0
M () ) 2 3) 3 Q) (©) (0) 0 (©0) 2 A3) (0)
-4 -9 -10 -3 -10 -6 -7 -1 -10 -11 2 -11 -5 -7
) 3) 3 (M 3) (@) ) (0) 2 (@) (0) (@) (1 (6)
-2 -8 3 5 1 1 -1 -4 -11 10 7 0 2 -2
) 3) ) 2 (©) ) ) () 2 2 (M 0 (1 )
46 62 52 20 68 43 50 59 69 25 23 86 33 53
“ (7 (6) 3 (7 &) (15) 2) ) (@) 2 &) 2 )
11 12 28 46 59 26 29 15 19 18 24 67 13 21
) (M 3 “) ) (€)) ) 2 ) (0) 2) “4) ) “)
35 50 24 -25 9 17 21 44 59 17 -1 18 21 32
3 (4) @ @ () (M “4) ©) “4) (1) (0) (1) (M 4)
61 55 53 84 52 51 59 46 51 73 66 40 53 56
(&) (7 (6) (10) (7 ® (20) 2 ) 3 “) (©)) ) (13)

Notes: see notes to Table 2 for description of the samples of countries considered.

33



References

ARREAZA, A., B. E. SORENSEN and O. YOSHA (1998), "Consumption Smoothing through
Fiscal Policy in OECD and EU Countries", NBER Working Paper, No. W6372, [Published
in: Poterba, James M., and Jurgen von Hagen (1999), eds., Fiscal Institutions and Fiscal
Performance, Chicago, The University of Chicago Press, pp. 1959-1980].

ARTIS, M. and M. BuTi (2000), "Close to Balance or in Surplus: a Policy-maker's Guide to the
Implementation of the Stability and Growth Pact", CEPR Discussion Paper, No. 2515, July.

ASDRUBALI, P., B. E. SORENSEN and O. YOSHA (1996), "Channels for Interstate Risk sharing:
United States 1963-1990", The Quarterly Journal of Economics, CXI, 447(4), November,
1081-1110.

BALTAGI, B. H. (2001), Econometric Analysis of Panel Data, 2™ edition, Chichester: John
Wiley & Sons.

Bavyoumi, T. and B. EICHENGREEN (1993), "Shocking Aspects of European Monetary
Integration" in F. Torres and F. Giavazzi (eds.), Adjustment and Growth in the European
Monetary Union, Cambridge University Press.

Buri, M. and A. SAPIR (1998), Economic Policy in EMU: a study by the European
Commission Services, Oxford: Oxford University Press.

COMMISSION OF THE EUROPEAN COMMUNITIES/EUROSTAT, IMF, OECD, UNITED NATIONS
and WORLD BANK (1993), System of National Accounts 1993: United Nations publication.

GRoOS, D. and N. THYGESEN (1998), European Monetary Integration, Essex: Longman.

KALEMLI-OZCAN, S., B. E. SORENSEN and O. YOSHA (2003), "Asymetric Shocks in a
Monetary Union: updated evidence and policy implications for Europe", Preliminary
version of the paper prepared for the European Commission, Economic and Financial
Affairs, Workshop "Who will own Europe? The internationalization of asset ownership in
the EU today and in the future"”, Brussels, February 27-28.

KRUGMAN, P. (1993), "Lessons of Massachusetts for EMU" in F. Torres and Giavazzi (eds.),
Adjustment and Growth in EMU, London: Cambridge University Press, 241-261.

MARINHEIRO, C. (2003), EMU and Fiscal Stabilisation Policy: the case of small countries,
Ph.D. dissertation, Leuven: Katholieke Universiteit Leuven, forthcoming.

MELITZ, J. and F. ZUMER (1999), "Interregional and International Risk Sharing and Lessons
for EMU", Carnegie-Rochester Series on Public Policy, 51, 149-188.

OLIVEL, G. (2000), "Consumption Risk-Sharing Across G-7 Countries", Federal Reserve Bank
of Boston, New England Economic Review, March, 3-14.

PEROTTIL R. (1999), "Fiscal Policy in Good Times and Bad", Quarterly Journal of Economics,
November, 1399-1436.

SORENSEN, B. E. and O. YOSHA (1998), "International Risk Sharing and European Monetary
Unification", Journal of International Economics, 45, 211-238.

34



Contents

1- INTRODUCGCTION ...uuuuueiieeeeeeeeeeeeseessscssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 2
2= METHODOLOGY ...cccceeereerenneeeceressesssssesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssses 4
3- EMPIRICAL RESULTS FOR EURO-AREA AND OECD COUNTRIES......... 9
3.1 COMPARISON WITH ASY 98 S RESULTS ..eetttttueeeeeeeerereeieeeeeeeeeteemneeeeseeeeeemmnnnnnnnss 9
3.2 IMLAIN RESULTS et eeteee e e et e et e e eteee e e e eeee e e et e e e e eaeeeeeeaeeeeeeaeeeeeeaeeeeenaeeeeennans 11
3.3 THE CONTRIBUTION MADE BY PRIVATE AND GOVERNMENT SECTORS TO
CONSUMPTION SMOOTHING ... ettt ettt et e e eeee e e e e eree e e eeeee e e e e e e eseaaeeeeeanaeseeeaaereeenaaaees 13
34 CONSUMPTION SMOOTHING: HIGH VS. LOW DEFICIT COUNTRIES......cuuueeeereeeeernnnnnn. 14
3.5 COMPARISON WITH THE STATES OF THE USA ..o 17
3.6 MORE PERSISTENT SHOCKS ...cetttttuueeeeeeeettteieeeeeeeeeeettmunaeessseserssmmeeseseessemmmnnnenes 21
3.7 EVOLUTION OF SMOOTHING PATTERNS OVER TIME ...ceuuueiiiiieeeeieee e eeeenens 23
Q= CONCLUSIONS auueeeeceeereeeseseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassss 25
APPENDIX A= DATA SOURCES. ... ettt ettt e et e e e et e e e e taaeeeeeaaeeeeraaeeeraaaeeeraaaseenans 30
APPENDIX B- ADDITIONAL TABLES .. .otttttttttieeeeeeeeeeetttieeeeeeeeeeesaaeeeeeseeesssssnnaeesesesssssnnnns 32
REFERENCES ... oaaeeiiieeetereeneeeesssecssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssses 34
INDEX OF TABLES ... ceetteettteeeeeeceeeeseeessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 35

35



CESifo Working Paper Series

(for full list see www.cesifo.de)

987

988

989

990

991

992

993

994

995

996

997

998

999

Dan Ariely, Axel Ockenfels and Alvin E. Roth, An Experimental Analysis of Ending
Rules in Internet Auctions, July 2003

Paola Conconi and Carlo Perroni, Self-Enforcing International Agreements and
Domestic Policy Credibility, July 2003

Charles B. Blankart and Christian Kirchner, The Deadlock of the EU Budget: An
Economic Analysis of Ways In and Ways Out, July 2003

M. Hasham Pesaran and Allan Timmermann, Small Sample Properties of Forecasts
from Autoregressive Models under Structural Breaks, July 2003

Hyun Park, Apostolis Philippopoulos and Vangelis Vassilatos, On the Optimal Size of
Public Sector under Rent-Seeking competition from State Coffers, July 2003

Axel Ockenfels and Alvin E. Roth, Late and Multiple Bidding in Second Price Internet
Auctions: Theory and Evidence Concerning Different Rules for Ending an Auction, July
2003

Pierre Salmon, The Assignment of Powers in an Open-ended European Union, July
2003

Louis N. Christofides and Chen Peng, Contract Duration and Indexation in a Period of
Real and Nominal Uncertainty, July 2003

M. Hashem Pesaran, Til Schuermann, Bjorn-Jakob Treutler, and Scott M. Weiner,
Macroeconomic Dynamics and Credit Risk: A Global Perspective, July 2003

Massimo Bordignon and Sandro Brusco, On Enhanced Cooperation, July 2003

David F. Bradford, Addressing the Transfer-Pricing Problem in an Origin-Basis X Tax,
July 2003

Daniel Gros, Who Needs Foreign Banks?, July 2003

Wolfram Merzyn and Heinrich W. Ursprung, Voter Support for Privatizing Education:
Evidence on Self-Interest and Ideology, July 2003

1000 Jo Thori Lind, Fractionalization and the Size of Government, July 2003

1001 Daniel Friedman and Donald Wittman, Litigation with Symmetric Bargaining and Two-

Sided Incomplete Information, July 2003


http://www.cesifo.de.)/

1002 Matthew Clarke and Sardar M. N. Islam, Health Adjusted GDP (HAGDP) Measures of
the Relationship Between Economic Growth, Health Outcomes and Social Welfare, July
2003

1003 Volker Grossmann, Contest for Attention in a Quality-Ladder Model of Endogenous
Growth, August 2003

1004 Marcel Gérard and Joan Martens Weiner, Cross-Border Loss Offset and Formulary
Apportionment: How do they affect multijurisdictional firm investment spending and
interjurisdictional tax competition ?, August 2003

1005 Burkhard Heer, Nonsuperneutrality of Money in the Sidrauski Model with Heterogeous
Agents, August 2003

1006 V. Anton Muscatelli, Piergiovanna Natale, and Patrizio Tirelli, A Simple and Flexible
Alternative to the Stability and Growth Pact Deficit Ceilings. Is it at hand?, August
2003

1007 Reto Foellmi and Josef Zweimdiller, Inequality and Economic Growth: European Versus
U.S. Experiences, August 2003

1008 James S. Costain and Michael Reiter, Business Cycles, Unemployment Insurance, and
the Calibration of Matching Models, August 2003

1009 Marco Runkel, Optimal Contest Design when the Designer’s Payoff Depends on
Competitive Balance, August 2003

1010 Donald O. Parsons, Torben Tranaes and Helene Bie Lillegr, Voluntary Public
Unemployment Insurance, August 2003

1011 Rudiger Pethig and Andreas Wagener, Profit Tax Competition and Formula
Apportionment, August 2003

1012 Johan Willner, Privatisation and Public Ownership in Finland, August 2003

1013 Seppo Kari and Jouko Yl&-Liedenpohja, Taxation and Valuation of International Real
Investments, August 2003

1014 James Heckman, Rosa Matzkin and Lars Nesheim, Simulation and Estimation of
Hedonic Models, August 2003

1015 Biswa N. Bhattacharyay, Towards a Macro-Prudential Leading Indicators Framework
for Monitoring Financial Vulnerability, August 2003

1016 J. Stephen Ferris and Stanley L. Winer, Searching for Keynes: With Application to
Canada, 1870-2000, August 2003

1017 Massimo Bordignon, Luca Colombo and Umberto Galmarini, Fiscal Federalism and
Endogenous Lobbies” Formation, August 2003



1018 Annette Alstadsater, The Dual Income Tax and Firms’ Income Shifting through the
Choice of Organizational Form and Real Capital Investments, August 2003

1019 Peter Fredriksson and Bertil Holmlund, Optimal Unemployment Insurance Design:
Time Limits, Monitoring, or Workfare?, August 2003

1020 Kashif S. Mansori, Following in their Footsteps: Comparing Interest Parity Conditions
in Central European Economies to the Euro Countries, August 2003

1021 Christoph Borgmann and Matthias Heidler, Demographics and Volatile Social Security
Wealth: Political Risks of Benefit Rule Changes in Germany, August 2003

1022 Kjell Erik Lommerud, Bjern Sandvik and Odd Rune Staume, Good Jobs, Bad Jobs and
Redistribution, August 2003

1023 Patrick Karl O’Brien, The Governance of Globalization: The Political Economy of
Anglo-American Hegemony, 1793-2003, September 2003

1024 Antonio Ciccone and Giovanni Peri, Skills” Substitutability and Technological Progress:
U.S. States 1950-1990, September 2003

1025 Bjgrn Sandvik, Optimal Taxation and Normalisations, September 2003

1026 Massimo Bordignon and Gilberto Turati, Bailing Out Expectations and Health
Expenditure in Italy, September 2003

1027 José A. Herce, Namkee Ahn, Ricard Génova, and Joaquin Pereira, Bio-Demographic
and Health Aspects of Ageing in the EU, September 2003

1028 John Komlos and Marieluise Baur, From the Tallest to (One of) the Fattest: The
Enigmatic Fate of the American Population in the 20" Century, September 2003

1029 Stefan Napel and Mika Widgrén, Bargaining and Distribution of Power in the EU’s
Conciliation Committee, September 2003

1030 Kai Li and Dale J. Poirier, Relationship Between Maternal Behavior During Pregnancy,
Birth Outcome, and Early Childhood Development: An Exploratory Study, September
2003

1031 Ivar Ekeland, James J. Heckman, and Lars Nesheim, Identifcation and Estimation of
Hedonic Models, September 2003

1032 Kjetil Bjorvatn and Alexander W. Cappelen, Decentralization and the Fate of
Minorities, September 2003

1033 Lars-Erik Borge and Jgrn Rattsg, The Relationships Between Costs and User Charges:
The Case of a Norwegian Utility Service, September 2003

1034 Maureen Were and Nancy N. Nafula, An Assessment of the Impact of HIV/AIDS on
Economic Growth: The Case of Kenya, September 2003



1035 A. Lans Bovenberg, Tax Policy and Labor Market Performance, September 2003

1036 Peter Birch Sgrensen, Neutral Taxation of Shareholder Income: A Norwegian Tax
Reform Proposal, September 2003

1037 Roberta Dessi and Sheilagh Ogilvie, Social Capital and Collusion: The Case of
Merchant Guilds, September 2003

1038 Alessandra Casarico and Carlo Devillanova, Capital-skill Complementarity and the
Redistributive Effects of Social Security Reform, September 2003

1039 Assaf Razin and Efraim Sadka, Privatizing Social Security Under Balanced-Budget
Constraints: A Political-Economy Approach, September 2003

1040 Michele Moretto, Paolo M. Panteghini, and Carlo Scarpa, Investment Size and Firm’s
Value under Profit Sharing Regulation, September 2003

1041 A. Lans Bovenberg and Peter Birch Sgrensen, Improving the Equity-Efficiency Trade-
off: Mandatory Savings Accounts for Social Insurance, September 2003

1042 Bas van Aarle, Harry Garretsen, and Florence Huart, Transatlantic Monetary and Fiscal
Policy Interaction, September 2003

1043 Jerome L. Stein, Stochastic Optimal Control Modeling of Debt Crises, September 2003

1044 Thomas Stratmann, Tainted Money? Contribution Limits and the Effectiveness of
Campaign Spending, September 2003

1045 Marianna Grimaldi and Paul De Grauwe, Bubbling and Crashing Exchange Rates,
September 2003

1046 Assar Lindbeck and Dennis J. Snower, The Firm as a Pool of Factor Complementarities,
September 2003

1047 Volker Grossmann, Firm Size and Diversification: Asymmetric Multiproduct Firms
under Cournot Competition, September 2003

1048 Dan Anderberg, Insiders, Outsiders, and the Underground Economy, October 2003

1049 Jose Apesteguia, Steffen Huck and Jorg Oechssler, Imitation — Theory and
Experimental Evidence, October 2003

1050 G. Abio, G. Mahieu and C. Patxot, On the Optimality of PAYG Pension Systems in an
Endogenous Fertility Setting, October 2003

1051 Carlos Fonseca Marinheiro, Output Smoothing in EMU and OECD: Can We Forego
Government Contribution? A Ris Sharing Aproach, October 2003



	Abstract
	Marinheiro- CESifo Venice- Set03.pdf
	Introduction
	Methodology
	Empirical results for euro-area and OECD countries
	Comparison with ASY98’s results
	Main results
	The contribution made by private and government sectors to consumption smoothing
	Consumption smoothing: high vs. low deficit countries
	Comparison with the states of the USA
	More persistent shocks
	Evolution of smoothing patterns over time

	Conclusions
	Appendix A- Data Sources
	Appendix B- Additional Tables

	References




