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Abstract

Intertemporal models of the current account generally assume that global
shocks do not affect the current account. We use this assumption to iden-
tify global and country-specific shocks in a bivariate VAR. We test the
quality of the identification using evidence from G7-data. In accordance
with the theory, we observe a link between the global shock and a mea-
sure of the world real interest rate. We also find that long-term output
growth is driven by global factors in most countries, that country-specific
shocks are less persistent in smaller economies and generally less volatile
than global shocks.
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1 Introduction

Most intertemporal optimising models of the current account (Sachs
(1981), Obstfeld (1986, 1995), Obstfeld and Rogoff (1996)) assume that
global shocks should not have an impact on the current account. This
assumption is best justified from Metzler’s (1960) theory of the world
real interest rate: the world is a closed economy and it is impossible that,
in response to a global shock, all countries change their current account
positions in the same direction. Therefore, the world real interest rate
has to equate world savings and investment, leaving individual countries’
current account positions unaffected.

Glick and Rogoff (1995) have estimated a structural econometric
model in which they found, indeed, the response of the current account
to global shocks to be insignificant. But whereas Glick and Rogoff con-
struct country-specific and global Solow-residuals which then enter their
econometric framework as generated regressors, the present paper fol-
lows the opposite approach: we use the assumption of the theory as a
device to identify global and country-specific components in a bivari-
ate vectorautoregression. We then test the quality of this theory-driven
identification scheme using cross-country evidence. In spite of its sim-
plicity, our method does very well in identifying country-specific and
global shocks and we are able to identify global shocks with a measure
of the real world rate of interest.

Our approach gives us a powerful empirical framework with which to
fish for stylized facts in the world economy. Little stylized knowledge is
available on the question in which way the major industrialized countries
are prone to international shocks and how they adjust to them. Our
empirical setup that focuses on the current account as the key variable
of international macroeconomic transmission contains enough economics
to avoid the risk of 'measurement without theory’ but is at the same time
simple and data-driven.

The paper’s layout is as follows: section two presents a simple in-
tertemporal optimisation model of the current account that highlights
the econometric implications of the intertemporal approach and suggests
how permanent and transitory components of output can be identified.
In Section 3, we suggest an identification scheme to identify country-
specific and global shocks and discuss its econometric implementation.
In Section 4, we present results; in particular, we discuss the quality
of our identification scheme, using cross-country evidence. Section 5
concludes.



2 The intertemporal approach

In our empirical implementation, we will use expected utility, which is
quadratic in consumption, in an intertemporal setting: i.e. the repre-
sentative consumer maximizes

E, i (1—ir) {Cm - gofﬂ} (1)

=0

subject to the intertemporal budget constraint
By = (147r)B, + Y, — C; (2)

where Y; is output, C; is consumption and r represents the world real
interest rate. B; denotes the stock of net foreign assets which is required
to be non-explosive:

lim By(1 + 7))t =0 (3)

The current account is defined as!
CA, = AB,; (4)

In such a model agents behave as if all variables actually realize their
expected values.

This certainty-equivalence feature yields a simple forward looking
solution for the consumption function:
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Plugging this into the definition of the current account, we get

J— 1 \?° -
OAt=Y;—1+r§<m) EY,,=Y,-Y, (5)

where Y, denotes the permanent value of output.
Now let us specify a simple process for output:

'In this model, a change in the net foreign asset position, B;, will require an
international flow of funds. The current account is more generally defined as the
difference between savings and investment, CA = S — I and of course that is the
case here as well once we define S; =Y; — C; + rB;. The equality between C'A; and
A By 1, will hold only under the assumption that no price changes affect the country’s
net foreign asset position. This would, e.g., happen whenever the real exchange rate
changes.
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Yo=Y 1+ Z cier; (6)
=0
Here, e, :[ef,e;”]/ denotes the vector of country-specific and global
shocks which are assumed to have unit variance and are serially and
contemporaneously uncorrelated.
We can rewrite equation (5) to yield:

o0 1 S
CA == (1 H) EAY 4 (7)

s=1

Then, from (6) we get
EAY, s = Zcéursetfi
i=0

Plugging this into (7) yields:

CAt — _Z (lir)s;cé+seti = —z;déeti

s=1
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where d} = "7, (1—+T) Clyy
The above setup gives us a simple joint representation of current

account and output in differences:
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Note that in this structural moving-average representation, the dynamics
of the current account are generally driven by both global and country-
specific shocks. If however, international capital mobility is sufficiently
high, global shock should impinge on the world interest rate, leaving
current accounts unaffected. In the structural MA representation (8),
this amounts to requiring that, once, we condition on past information,
i.e. in particular on past current account positions, global shocks should
have no effect in the period they occur, i.e. Dg= D(0) should be lower
triangular. In the next section, we exploit this feature for identification
purposes.

3 Econometric Implementation

The structural form (8) cannot be estimated directly. Rather, denoting
X, = [C’A, Y}], we estimate a reduced-form moving average representa-
tion

AX;= C(L)e, 9)
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We require the reduced-form residuals to be a linear combination of the
structural shocks:

= Set (10)

As we assumed the global and country-specific shocks to be i.i.d. and
to have unit-variance as well as to be contemporaneously uncorrelated,
the variance-covariance matrix €2 of the reduced-form residuals is given
by

Q=S¢ (11)

In our two-dimensional system, this condition imposes three restric-
tions on S. To just identify S, one further restriction is needed. In sec-
tion two we required that Do= D(0) be lower triangular, because global
shocks are not supposed to have an impact on the current account in
the period they occur. From this and Cy= C(0) = I, we get

;= Doe;= Se; = [811 0 } e (12)
S21 522

which identifies S as the lower Choleski factor of 2.

For estimation, we approximate C(L) by a VAR-representation. Note,
however, that a finite-order VAR representation for AX; does not exist
due to the presence of cointegration. As Campbell and Shiller (1987)
have shown, present-value relations like (7) give rise to cointegration. In
the present context, the cointegrating relationship is a trivial one: as
can be seen from (8), the current account is an I(0) process whereas
Y; contains a unit-root. The system is therefore cointegrated with coin-
tegrating vector 3/ = [1, O}. It follows from Granger’s representation
theorem (Engle and Granger (1987)) that AX; can be represented in
the form of a vector-error correction model (VECM):

T(L)AX, = aCAs 1 + & (13)
where T'(L) is a 2 x 2 matrix-polynomial and o/ = [, a].

3.1 The long-run effects of shocks

In a seminal paper, Blanchard and Quah (1989) identified demand and
supply disturbances from a bivariate system, requiring that the former
do not have a long-run effect on output. Their restriction postulates
a form of long-run neutrality that - in various settings - is often sug-
gested by economic theory. This is why the Blanchard-Quah identifica-
tion scheme has proven very popular in applied work over the last decade
(for applications of the Blanchard-Quah scheme see e.g. Bayoumi and
Eichengreen (1992 a and b) and Bayoumi and Taylor (1995)).
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Also in the context of this paper, the Blanchard-Quah identification
seems an obvious candidate. Economic models will often require that
country-specific shocks are long-run neutral with respect to output. For
example in the Glick and Rogoff (1995) model, the empirical implemen-
tation will yield results that are at odds with the short-run dynamics
of the intertemporal theory if in the theoretical model country-specific
total factor productivity is required to follow a random walk.

In a recent study, Rogers and Nason (1998) use a structural VAR ap-
proach and employ various identification schemes. They find Choleski-
type identifications to yield long-run dynamics that are inconsistent with
long-run identification schemes in the spirit of Blanchard and Quah
(1989) and vice versa. They do however, not single out one identifi-
cation scheme that is superior to the others in its ability to identify
global and country-specific shocks. This would require cross-model ev-
idence which we will provide in this paper: the Choleski-identification
scheme proposed in the previous section works well in identifying global
and country-specific shocks. We will argue that it focuses on an imme-
diate implication of the intertemporal approach (global shocks do not
impinge on the current account) whereas the Blanchard-Quah scheme
will ensue in some intertemporal models but not in others. After the
model has been identified by the Choleski-scheme, it becomes possible
to test the Blanchard-Quah scheme as an overidentifying restriction .
We will now show that in the presence of a cointegrating relation it is
particularly easy to test this overidentifying restriction.

Let for now the matrix S = {s;;}, ._, , define just any identification
scheme such that SS'= Q. It is well known (see e.g. Johansen (1995))
that in a cointegrated model like (13) the innovations to the common
trend are given by

M=o & (14)
where o is the orthogonal complement to .. In the present bivariate
setup with one cointegrating relationship, o/, = [—0[2, 041}. Then from
er= Se; and n,= o/ &, we get

m = (0[1321 — ()[2311) 6? + (0[1822 — ()[2812)6;0 (15)
If S is the Choleski-factor of 2 then s12 = 0 and (15) specializes to
m = (1821 — aaS11) €f + vy S2€)’

From this we get a simple closed-form expression for the long-run vari-
ance share of country-specific shocks in trend output growth:

(a1321 - a2311)2

2 2.2
(Oz1821 — Oz2811> + 1S3

(16)

5



Requiring that country-specific shocks be long-run neutral then amounts
to requiring that the coefficient on ef in (15) should equal zero. As long
as we assume S9; and s1; to be non-stochastic, this amounts to a linear
restriction on a. As shown e.g. in Johansen (1995), linear restrictions on
the space spanned by a can be tested and these tests are asymptotically
x2-distributed. In the present setting, the hypothesis can be formulated
as follows:

a = Hy) where H = [811{‘921]

If furthermore, we want to take account of the estimation uncertainty

in s91/811, this will no longer be a linear hypothesis on « only. Still there

is a simple way to test the hypothesis. Note that with Q@ = {w;;}
for the Choleski-factor we have

g [ VWit 0 }
w21/\/w11 \/ W22 — w§1/w11

and hence sy1/817 = woy /wi1. Then in the framework of the conditional
model

J1=1,2’

w w
AY, = ﬁACAt + (062 — ﬁ041> CA;_ 1+ lagged dynamics
w11 w11
testing the hypothesis we are interested in amounts to a t—test on
whether the coefficient on C'A;_; is zero.

3.2 Assessing the quality of shock identification

The identifying assumption (12) is not testable in the framework of the
cointegrated VAR (13) as the Choleski-decomposition we impose is just-
identifying. However, our analysis will proceed in the same way for
all major seven industrialized countries. Those countries account for
roughly 60 percent of world economic output. How ’global’ or ’country-
specific’ the shocks we identified actually are can be assessed using cross-
country information.

We start by looking at cross-country correlations of global and country-
specific shocks, expecting that on average, global shocks are more highly
correlated across countries than country-specific ones. But how far
should we push this idea? It seems unlikely that cross-country corre-
lations of country-specific shocks are actually zero - shocks might after
all be specific to a group of countries. Also, some upward movements in
the current account in one country will correspond to downward move-
ments in another country’s current account. This reflects transmission
of shocks and the fact that when we use the current account as an identi-
fication device for asymmetric/country-specific shocks, this means that
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the shock does not have to originate in this country. Rather, the country-
specific shock is the outcome of a country’s lending to and borrowing
from many other countries, essentially an amalgam of many bilateral
asymmetric shocks.

Likewise, global shocks should not be expected to be perfectly cor-
related. Rather, allowing for differences in internal transmission mecha-
nisms, we should expect that the correlation is lower than unity.

An approach that takes account of the noise in the shock time series
is principal component analysis. Let E¥ = {e®}:="" be the vector of the
stacked world-wide shocks and E{ be is the counterpart for the country-
specific shocks. Then, the covariance matrix can be decomposed

cov(E) = PAP’ (17)

where A = diag(A;....A\7) and A\i = ;11 ¢ = 1..6. The principal compo-
nents are given by P'E,, where the first principal component explains
the highest share of the variance, the second the second-highest etc.

In particular, it becomes possible to test how many principal compo-
nents are sufficient to explain the variation in the data. A test for this
kind of problem has been suggested by Bartlett (1954). The hypothesis
of the Bartlett test is that the first £ principal components explain the
variance of the data whereas the last p — k (where p is the dimension
of the vector E) are essentially indistinguishable. In the context of our
problem, we would expect that the Bartlett test detects only one or very
few principal components that explain the variation in the data once we
apply it to global shocks. Conversely, we should expect that no principal
components can be distinguished among country-specific shocks.

4 Empirical results

4.1 Estimation and model specifications

In this section, we report the results of the estimation of our model for
the G7 countries. The data we used are annual real GDP from Gordon
(1993), 1960-91 and current account / GDP ratios from Taylor (1996)
and originally due to Obstfeld and Jones (1990). In order to make output
volatilities comparable across countries, we transformed output into an
index by dividing through by the first observation. We also divided the
current account by the first observation of output, i. e. we considered
X; = [C’At, Yt}/ /Yy. Standard information criteria suggested that the
seven models should be specified with one or two lags. We decided for
two lags throughout. The model was then estimated with an unrestricted
constant term.



We also included a number of conditioning variables in some of the
models: in testing for the number of cointegrating relationships, we could
not reject the null of no cointegration in the case of the US and Canada.
This, however, should not be too surprising as the theoretical model is
designed for a small open economy in that is treats the world interest
rate as fixed. The US interest-rate, however,seems to play an important
global role. Indeed, it is likely that the U.S. current account contains a
large ’speculative’ component that is the outcome of international capital
flows induced by changes in the interest rate differential vis-a-vis the rest
of the world..

We therefore decided to include the German-U.S. interest rate differ-
ential as an exogenous regressor into the model for the US. Even though
we found the UK current account to be stationary, it is likely to be
driven to a large extent by changes in the price of o0il and we decided to
condition the model for the UK on this variable.

In table 1 we present the results of Johansen’s tests for cointegration
after the inclusion of conditioning variables. Generally, we reject the null
of no cointegration more strongly than without those variables. For six
countries we find one cointegrating relationship at the 5-percent level. In
particular we now also find a highly significant cointegrating relationship
in the U.S. case. Only for Canada we continue to accept the null. Still
we decided to impose one cointegrating relationship in the estimation of
all seven models.

Once we impose a cointegrating relationship in the estimation, tests
of the cointegrating space show that it is generally the current account
that is stationary: for six countries is the hypothesis that ' = [1, O} is
accepted at the 5-percent level. For Germany there seems to be a small
but significant coefficient on output in the cointegrating vector. Our
unrestricted estimate of 3 for Germany is [1, —0.08].

Based on these pre-test results, we decided to proceed as follows: we
imposed one cointegration relation in the estimation of all seven models.
However, in the estimation of the German model we left the cointegrating
space unrestricted.

4.2 Global and country-specific shocks

We are now in a position to discuss the quality of the identification
scheme we have proposed for global and country-specific shocks.

We start by exposing the correlation matrices of global and country-
specific shocks and their average value across countries (this cross-sectional
mean excludes the country itself, of course) in table 3. Here, we find first
favourable evidence that our scheme works well. Global shocks are on
average more highly correlated than country-specific shocks. Also, the



p-values of the global shock are much lower and the cross-sectional mean
is significant at conventional levels in four out of seven cases, whereas
for the country-specific shock it is never found to be significant.

We then proceeded to test whether principal component analysis
makes any sense in our setting. If shocks are spherical or at least in-
dependent, then there is no point in finding a rotation such that one
direction explains as much as possible of the variance. In other words:
orthogonalizing the variates would not carry any benefit in this case as
the variates are already orthogonal. Before proceeding to an analysis of
principal components, we therefore performed a test of independence for
both E° and E™.

The test clearly rejected the null of independence for both types of
shocks (p—values of 0.01 and 0.00). In the case of country-specific shocks,
this suggests that international transmission of these shocks plays an
important role.

Table 4 gives the results of the principal component analysis, panel
a) for the global shock and panel b) for the country-specific shocks.
The first principal component of the global shock identified for the G7
explains 43 percent of the variance whereas for the country-specific shock
it accounts for only 30 percent of the variance. This hints at a higher
degree of ’commonality’ among the global shocks.

In the fourth column of the same table we also provide the results
of the Bartlett tests for dimensionality. At a conventional significance
level of 5 percent, the tests suggests that country-specific shocks have
one distinguishable principal components whereas the global shock dis-
plays five. This result seems somewhat at odds with our earlier finding
that country-specific shocks have a lower cross-sectional correlation than
global shocks. But note that once we lower the size of the test to 1 per-
cent, then the principal components of the country-specific shock become
indistinguishable whereas only two principal components survive for the
global shock. Our results suggest that there is a reduced number of driv-
ing forces behind the global shocks. We will now try to identify these
driving forces with observable economic variables. There are a few ob-
vious candidates: as has been put forward in the introductory sections
of this paper, theory suggests that changes in world interest rates are a
prime candidate. Another obvious variable is US-output growth.

Figure 1 plots the first principal component and the US output
growth rate whereas figure 2 presents the second principal component
and changes in the ex post US real interest rate that we use to proxy
world interest rates in this paper.

The close comovement between US output growth and the first prin-
cipal component that is apparent from the visual impression of figure 1



is confirmed by the correlation which is 0.68. There seems to be a link
between the second principal component and the real interest rate but
it does not show up very strongly in the correlation which is found to
be 0.24. Also, this correlation is positive whereas from the theory we
would expect that positive global shocks are associated with decreases in
the real interest rate. Still, figure 2 suggests an important link between
the two variables that might, however, only be reflected in their longer
swings. Identifying this comovement requires the use of cointegration
techniques. Gonzalo and Granger (1995) have suggested to examine the
long-run properties of larger econometric systems by extracting common
trends from low-dimensional VARs and analysing the comovement of the
common trends in a separate VAR. We adopt their approach here: we
cumulated the second principal component of the global shock which is
nothing else than a linear combination of the common trends that we
extracted from the seven country-models. It is given by

gt = LQP;E?} (18)

where ¢, is just the second unit-vector and P, is the loadings matrix
defined by (17). We then specified a cointegrated VAR in the real interest
rate and the cumulated second principal component of global shocks:

I'.(L)AZ,= a,B.Z:1+Vv:
where Z; = [ZE:O 9i, rt} and the covariance structure is given by

¥ =var(v,) = {gij}i,j:1,2

We included an unrestricted constant and a step dummy to account
for the secular increase in interest rates in the early eighties. Two lags
were sufficient to whiten residuals. Johansen’s (1988) test suggested the
presence of one cointegrating relationships. The estimated cointegrating
vector was (3, = [1,0.62] and the hypothesis Hy : 3 = [1,1] was
accepted with p-value 0.2. This suggests that in the long-run changes
in the real interest rate are perfectly inversely correlated with global
shocks.

Tests also suggested that the real interest rate represents the common
stochastic trend in Z;, i.e. we found sz = 0 which suggests that we can
write a conditional model of the global shock:

t—1
o o ,
g =22 Ar, + <a1z _ ﬂa22> (E gi + Tt1> + lagged dynamics

022 022 i—0

Our estimate of 091 /099 is —0.48, much higher in absolute terms than
the correlation between Ar, and e}’ that we calculated earlier and that
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we found to be 0.24. Also, the correlation is now negative, in accordance
with the theory.

The results suggest that the global shock is indeed negatively related
to movements in the real interest rate. In the long-run the correlation
seems perfect, whereas in the short-run it is somewhat less pronounced.

4.3 Persistence and the relative importance of global
and country-specific shocks

In table 5 we test the overidentifying restriction imposed by the Blanchard-
Quah identification. The first row in the table pertains to the 'naive’ test
in which we assume s17 /591 fixed and just test a linear restriction on a.
The second row gives the test based on the regression of AY; on AC' Ay,
CA;_1 and lagged values. The ’naive’ test clearly rejects the hypothesis
for the US, Japan, Germany and Italy. This picture is not changing a
lot once we do the regression test. However, the US becomes a bor-
derline case now with the hypothesis accepted at the 13-percent level.
In particular for the UK and Canada the data support the Blanchard-
Quah identification. If we disregard the case of Italy, a general pattern
is suggested by the data: the smaller the economy, the more likely are
country-specific shocks to be long-run neutral with respect to output.

Table 6 gives the share of trend output variance that is explained
by country-specific shocks, calculated according to (16). In line with
our earlier finding that country-specific shocks are very persistent in the
G3 countries, the share of variance that can be ascribed to these shocks
is between 20 and 30 percent for Japan and Germany and amounts to
roughly 80 percent for the US. Among the smaller G7-economies, Italy is
special in the sense that 40 percent of trend output variance is explained
by the country-specific shock. For all other countries, the share of trend
output variance explained by the country-specific shock is negligible.

Overall, the long-run variance decomposition suggests that country-
specific shocks generally contribute less to trend output volatility than
do global shocks. Are countries hit harder by global shocks as compared
to country-specific shocks or is it that global shocks are simply more
volatile? The diagonal entries of S measure the variance of the structural
shocks. Indeed, table 7 that gives the estimates of the ratio s11/s22 shows
that global shocks are generally one and a half (0.6371)times as volatile
as country-specific ones.

Table 8 provides the results of tests for weak exogeneity, i.e. of the
hypotheses a; = 0, i = 1,2. These tests tell us which of the variables
can be interpreted as the ’driving force’ of the system. If, say, as = 0.
then o/, = [0, 1] and output is weakly exogenous in the long-run (see
e.g. Johansen (1995)). From (15), the common trend would then only
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be fed by innovations in output itself, making any long-run impact of
the current account on output impossible. It is interesting to note that
with the exception of Italy we find that at the 5-percent level at least
one variable is found to be weakly exogenous for all countries.

In the US and German cases, it is the current account that is clearly
found to be weakly exogenous. Under the Choleski-identification, this
amounts to saying that global shocks have no long-run effect on out-
put, as the coefficient on e}’ in (15) will equal zero. Not that, con-
versely, in both the German and US cases, the Blanchard-Quah restric-
tion was found to be strongly rejected when applied to country-specific
shocks(table 5).

This is compatible with the picture that emerged earlier in which
the U.S. output trend is purely domestically determined but acts as a
generator for world-wide macroeconomic fluctuations. For Germany, the
finding that the current account drives the common trend and the fact
that a non-trivial cointegrating relationship prevails between output and
the current account suggests that German trend output growth in the
period 1960-91 has largely been driven by shocks to the export sector, a
notion that is frequently referred to as ’export-led’ growth. (see e.g. the
study by Marin (1992))

5 Conclusion

In this paper, we have suggested using the reduced form of a simple
intertemporal model of the current account to measure stylized facts
in the international transmission of macroeconomic disturbances. We
have proposed a simple identification scheme for global and country-
specific shocks that is based on a simple Choleski decomposition. The
identification scheme was assessed using cross-country evidence works
surprisingly well. We have then used the proposed framework to collect
stylized facts about the external adjustment of the G7 economies. Our
results can be summarized as follows:

e Shocks orthogonal to the current account are more highly cor-
related across countries than are shocks to the current account
themselves.

e There are two dominant principal components among shocks that
are orthogonal to the current account Whereas one of them can
straightforwardly be associated with US-output growth, the second
one displays some short-run and perfect long-run correlation with
a measure of the ex-post US real interest rate.

e These results justify to call shocks to the current account ’country-
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specific’ and those orthogonal to the current account ’global’. The
assumption of intertemporal optimising models of the current ac-
count that global shocks do not affect the current account can
therefore usefully be employed to identify small econometric mod-
els.

Country-specific shocks are much more persistent than global ones
in the G3 economies and much less than global ones in the smaller
G7 countries. Generally, the smaller the country, the less persis-
tent are country-specific shocks.

Country-specific shocks are generally found to explain only a mod-
erate share of trend output growth.

On average, global shocks are one and a half times more volatile
than country-specific ones.

Changes in the US interest rate seem to trigger important current
account reactions that are then found to be statistically exogenous
with respect to output dynamics in this country.

In Germany, there is a non-trivial cointegrating relationship be-
tween output and the current account. Also, the current account
seems to drive the stochastic trend in output as it is found to be
weakly exogenous. Evidence for the German case seems inconclu-
sive. We propose to interpret our findings as evidence of Germany’s
output growth over the period being driven by export-shocks.
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6 Tables and Figures

Table 1: Johansen’s tests for cointegration

Trace test MaxEV test
H, h=0 h=1 h=0 h=1
US 30.35 2.64 27.71 2.63
Japan 17.04 4.05 13 4.04
Germany 18.2 205 16.15 2.05
France 13.79 064 13.15 0.63
Ttaly 25.68 0.05 25.63 0.047
UK 21.25 4.09 17.16 4.09
Canada 10.25 044  9.80 0.44

90% crit. val  15.58 6.69  12.78 6.69
95% crit. val. 17.84 8.08  14.6 8.08

5 (10) %-significant values are in bold (italics)

Table 2: estimates of 3 = [1, ﬁg} and tests of Hy : G5 =0

US Japan Germany France Italy UK  Canada

B2 -0.003 0.01 -0.084 0.0004 -0.001 0.054 0.015
p-value 0.83 0.46 0.001 0.94 0.83 0.09 0.25
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Table 3 a): cross country correlation of country-specific shocks

US Japan  Germany France Italy UK Canada
US 1
Japan -0.1932 1
Germany -0.2203  0.2888 1
France 0.001465 0.2563 -0.1412 1
Italy -0.07919 0.2709 -0.06561 0.6595 1
UK 0.09094 0.1825 -0.4724 0.1099 0.166 1
Canada  0.1738 -0.2927 0.01252  -0.3498 -0.3039 0.03893 1
mean -0.03 0.08 -0.09 0.08 0.10 0.019 -0.12
std-dev.  0.15 0.25 0.25 0.34 0.33 0.24 0.22
p-value 0.40 0.37 0.35 0.40 0.38 0.47 0.30
Table 3 b): cross-country correlation of global shocks

US Germany Japan France Italy UK Canada
UsS 1
Germany 0.4021 1
Japan 0.2999 0.283 1
France 0.3714 0.4497 0.3642 1
Italy -0.07883 -0.116 0.3682 0.3681 1
UK 0.2934  0.3706 0.4597 0.4495 0.203 1
Canada  0.7015 0.161 0.3364 0.4039 0.255 0.5147 1
mean 0.33 0.25 0.35 0.40 0.16 0.38 0.39
std-dev.  0.25 0.2098 0.06 0.040 0.21 0.11 0.19
p-value 0.12 0.13 0.001  0.0000 0.23 0.01 0.04

values of cross-sectional means significant at 5 (10)% are in bold (italics)
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Table 4 a): Principal component analysis of global shocks

Principal Comp. Variance explained Latent roots

N O Ol = W N+

43.66
18.46
13.48
9.463
8.208
4.612
2.12

3.056

1.292

0.9434
0.6624
0.5745
0.3228
0.1484

Bartlett Test
0.000

0.007

0.02

0.03

0.02

0.10

NaN

Table 4 b): Principal component analysis country-specific shocks

Principal Comp. Variance explained Latent Roots

N O U= Wi+

30.95
23.54
14.14
12.02
10.3

5.095
3.951

2.167

1.648

0.9901
0.8413
0.7211
0.3566
0.2766

Bartlett test
0.010

0.056

0.24

0.18

0.17

0.78

NaN
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Table 5: Tests of the Blanchard-Quah restriction

Test on «
US Japan Germany France Italy UK Canada
LR 13.44  9.06 15.2 0.92 15.41 1.06 0.48

p-val. 0.0002 0.002 0.0000 0.33 0.0000 0.30 0.48

Regression test on (as — Z2a;)
t-val. 1.13 2.63 3.26 1.018  3.97 0.87 0.17
p-val. 0.13 0.006  0.001 0.15 0.000 0.19 0.43

LR is distributed as x*(1) and t-stat as t(T" — 5) where T' = 32 is the sample size

Table 6: Share of global shock e¢ in trend output variance

US Japan Germany France Italy UK Canada
0.80 0.20  0.29 0.14 0.41 0.00 0.01

Table 7: Relative variance of e¢ and e®: estimates of s11/s9.

US Japan Germany France Italy UK Canada Average
0.3019 0.50  0.63 0.64 1.28 0.59 0.46 0.63

Table 8: Tests of weak exogeneity (p-values)

US Japan Germany France Italy UK Canada

CA 0.00 0.01 0.13 0.00 0.00 0.00 0.00
Y 0.62 0.08 0.00 0.13 0.00 0.16 0.53
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Figure 1: US GDP growth rates and the first principal component of
global shocks
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Figure 2: Changes in the U.S. real interest rate (dashed) and second
principal component of global shocks
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