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INTRODUCTION

This paper implements a novel empirical approach for estimating the importance
of structural factors in explaining the recent behavior of G3 current account positions.
Following the contribution of Sims (1982) and applications of the Sims approach
presented in Clarida and Friedman (1984) and Clarida (1997), we employ a rigorous but
tractable econometric framework that can be used to answer the following basic question:
assuming that there is a stable underlying structure that links the current account with
other macroeconomic variables such economic growth, world demand, and the real
exchange rate, how important are the observed departures of these variables from their
long run equilibrium levels in accounting for the observed adjustments in a country's
current account?  We identify the unobserved structural component of a country’s
observed current account path as the most likely path for the current account from some

time t onward given history up through time t -1 and conditional on the restriction that



home and global GDP growth rates and the real exchange rate are all cqual to their
respective long run means. Qur approach interprets the departure of the actual current
account from this estimated structural component of the current account path as arising
from a combination of cyclical and idiosyncratic factors. The cyclical influences on the
current account are assumed to be captured by the deviations of the multilateral real
exchange rate, home GDP growth, and global GDP growth from their respective long run
averages.

Our estimates of an economy’s structural current account adjustment path take full
account of the endogeneity of the real exchange rate, home GDP growth, and global
GDP growth because, as in Sims (1982), they are true conditional projections which
satisfy the constraints that the multilatera] real exchange rate, home GDP growth, and
global GDP growth are equal to their respective long run averages during the adjustment
process. An alternative strategy would be to assume that the real exchange rate, world
growth, and perhaps even home GDP growth are exogenous with respect to the current
account and then to “feed in” to the current account equation various scenarios about the
time path of these variables during the adjustment process without allowing for
“feedback” from the current account equation to the rest of the model. The Sims
approach used in this paper allows for this feedback but requires only the estimates
obtained from a multivariate tome series model, such as a VAR, to capture the relevant
probability structure of the data on the current account, the real exchange rate, world

growth, and home country growth.



There are a number of practical applications for which it is useful to have
estimates of the structural component of a country's current account. We will mention
two. In assessing the sustainability of a country's current account deficit, it is important
to ascertain the extent to which deficits will need to be financed on an ongoing basis.
Deficits which are high as a results of the asynchronization of a country's business cycle
with that of its trading partners or a temporary overvaluation of its real exchange rate are
presumably easier to finance than are deficits that would be present in the absence of
cyclical ups and downs. As another example, medium term projections for a country's
exchange rate often embody an implicit (sometimes explicit) assumption that such
medium term adjustments in the exchange rate respond to the structural component of the
current account deficit but not the cyclical component (see Krugman (1987) for a
celebrated example).

The plan of the paper is as follows. In Section 2 we present the model and outline
our approach for identification of structural shocks. In Section 3 we present and discuss
the impulse dynamics of G3 current account responses to real exchange rate, world
growth, and home country growth shocks. We also in this section interpret historical
decompositions of recent G3 current account adjustments and discuss the role of growth
and exchange rate shocks.  In Section 4 we propose our definition of the structural
component of a country’s current account adjustment path and present our estimates of

the structural components in recent G3 current accounts. Section 5 concludes.



2. THE MODEL

We consider a four equation quarterly macro model of the current account, home
GDP growth, world (OECD) GDP growth, and the trade weighted real exchange rate. Let
z, denote-the ratio of real net exports of goods and services to real GDP, g, denote the
rate of growth in home country GDP, g* denote the rate of growth in world GDP. and
g, the log of a multilateral index of the real exchange rate. All data are from the OECD
Main Economic Indicators. We use data on net exports instead of the current account
data themselves for two reasons: they are available in real terms (and deflate exports and
imports separately) and they are not subject to errors in measuring net interest income.
Nonetheless, we will refer to z, as the current account or the current account/GDP ratio.
Letting x, = [g* , g, 2/, q. /" denote a four by one column vector of the system's
variables, the system has a structural VAR (SVAR) representation of the form

Ax, = Bx,; + e,

where e, 1s a four by 1 vector of mutually orthogonal and unit variance structural shocks
to g%, g» z, q.1espectively (the VAR(1) specification is without loss of generality). The
assumption that E e, e, = is not enough to identify 4; additional restrictions on A4 (in
this case six) are required.

As we will show, the restrictions implied by a lower triangular 4 matrix yield
plausible current account dynamics in response to “structural” shocks to world growth,
home growth, and the real exchange rate. These restrictions on 4 can be interpreted as

follows. Within a calendar quarter, shocks to the real exchange rate are dominated by



shocks to the nominal exchange rate which responds to all available information. This
implies that g, should be ordered last. It also makes sense that the difference between
world GDP growth and home GDP growth in a quarter be attributed to a country specific
shock to the home country that is orthogonal to aggregate world growth. This implies
that world growth should be ordered ahead of home GDP growth. This does not mean we
are assuming that world growth is exogenous with respect to the home country variables;
rather, only, that g* is predetermined within the quarter with respect to g, z,, g,. Our
final restrictions are that, within the quarter, home GDP growth and the current account
are predetermined with respect to the real exchange rate and that home GDP growth is
predetermined with respect to the current account. The former restriction can be
motivated by delays in passing through exchange rate changes to final goods prices; the
latter will be true in some simple theoretical open economy macro models but its main
advantage is tractability.

With this just-identified SVAR model, we can estimate the dynamic impulse
response of the current account to shocks in world growth, home country growth, and the
real exchange rate. We expect a rise in world growth to improve the current account, a
rise in home country growth to worsen the current account, and an appreciation of the real
exchange rate to worsen the current account. These estimates of the structural shocks are
also used to decompose the errors in forecasting recent swings in G3 current accounts
conditional on the estimated VAR and the history of x,. Although these exercises are

informative, we will argue below that the time series of structural shocks obtained from



an unconstrained conditional current account forecast can provide only an incomplete

account of the importance of cyclical factors in explaining recent current account swings.

3. PROPERTIES OF THE ESTIMATED MODELS

Reduced-form VAR models of the form
x,=Dx,; + u

where D = A'B,u, = 4’ e ,and E w, u, = X were estimated using quarterly data for the
US, Japan, and Germany. The lower triangular 4 matrix was calculated as the inverse of
the Choleski decomposition of the reduced-form variance-covariance matrix X. For the
US and Japan, the sample was 1980:1 - 1997:2 and four lags of each variable and a
constant were included in the VAR. For Germany the post-unification sample 1991:1 -
1997:2 was used. With only 26 post-unification quarterly observations, it was necessary
to reduce the number of parameters to be estimated so as to conserve degrees of freedom
and avoid overfitting. This was accomplished in two ways. First, for Germany, we
estimated a three equation VAR with world GDP growth and home country GDP growth
entered in difference form in all three equations. Second, only two lags of each variable
were included in VAR.

Figure 1 depicts the dynamic response of the current account in each G3 country
to a one percent (0.01) appreciation of the real exchange rate. As we would expect, an
appreciation shock (orthogonal to world growth, home growth, and the current account

itself) causes the current account balance to deteriorate and to continue to worsen for at



least several quarters (and for nearly two years in Japan and four years in the US). Figure
2 depicts the dynamic response of the current account a one percentage point (0.00251n
the current quarter) rise in world growth. A shock to world growth causes the current
account balance to improve in all three countries and to continue to improve for at least
several quarters. Figure 3 depicts the dynamic response of the current account a one
percentage point (0.0025 in the current quarter) rise in home country growth. A shock to
home growth causes the current account balance to deteriorate in all three countries and
to continue to worsen for at least several quarters. These are the impulse dynamics one
would expect in response to these sorts of structural shocks. This gives support to our
arguments in favor of a lower triangular 4 matrix.

At any date t the estimated VAR can be used to construct a forecast of the most
likely future path for the current account at dates r+/, t+2, . . conditional on the history
of the model’s four variables up through date t. Let E/z,., | x,/ denote this conditional but
unconstrained forecast of the current account n quarters in the future. The error
associated with this forecast z., - E/z,., | x,/ can be written as a weighted sum of all the
structural shocks to all the equations realized between ¢ + [/ and ¢ + n. A common
technique for investigating the importance of different shocks in explaining the departures
of a time series from the conditional forecast path is to compute a historical
decomposition of the forecast errors. From such a decomposition of the recent history of
G3 current accounts, we can estimate how important shocks to world growth, home

country growth, and the real exchange rate have been in pushing the current account away



from its forecasted path. Figures 4.5, and 6 present the decompositions of the US, Japan.
and German current accounts shocks for the period 1995:2 - 1997:2.

The results for the US are displayed in Figure 4. The top panel shows the recent
history of the difference between the US current account/GDP ratio and the forecast of
that ratio based on information available though 1995:1. The US current account deficit
began to deteriorate steadily (relative to the forecast path) starting in 1996:1. The source
of this decline was a combination of slow world growth (shown in the second panel).
rapid US growth (shown in the third panel), and a real appreciation of the dollar (shown
in the fifth panel). By construction, any part of the history of the difference between the
US current account/GDP ratio and the forecast of that ratio based on information
available though 1995:1 that cannot be attributed to world growth shocks, US growth
shocks, or real exchange rate shocks is attributed to idiosyncratic current account shocks.

The results for the Japan are displayed in Figure 5. The Japanese current account
surplus shrank throughout 1995 and in to 1996 before building again and surging above
the forecasted path in 1997. The source of the decline in the surplus in 1995-96 was a
combination of slow world growth (shown in the second panel), rapid Japanese growth
(shown in the third panel), and the effects of the strong yen (shown in the fifth panel).
The return of the large Japanese surplus in 1996-97 is attributed primarily to the weak yen
and the slow down in Japanese growth relative to world growth. The results for Germany

are displayed in Figure 6. Since 1996 the improvement in the German current account is



attributed to a real depreciation of the DM and a slow-down in German growth relative to

world growth.

4. STRUCTURAL CURRENT ACCOUNT BALANCES: NEW ESTIMATES

In this section, we formulate and provide estimates of the structural component
embedded in recent G3 current account swings. We propose the following definition:
The structural component of a country’s current account
balance is the most likely path for the current account
between periods #+/ and t+x conditional on the history of
world growth, home country growth, the current account, and
the real exchange rate up to time t and subject to the
constraint that during each period t+/ . .. t+n world growth,
home country growth, and the real exchange rate are equal to
their respective long run means.
In the terminology of Sims (1982) the structural current account is a projection that is
conditional on the history of x, that satisfies constraints on elements of of Xy . In
symbols we express the structural component of the current account at time t+j as :
Dy = Efzig | X0 g¥ei-8% 8% n= 8% Gii=8 - Bion = & Qur1- o Gion = q)
Our concept of the time varying structural component of the current account differs from
the idea that there is a long run equilibrium current account. In our framework, we
include the current account/GDP ratio in the VAR and assume (and cannot reject) that
this ratio is stationary since 1980:1 in the US and Japan and since 1991:1 in (unified)

Germany. Thus our model imposes that assumption that the long run equilibrium current

account/GDP ratio is constant and not time varying.



How then to interpret our estimate of a time varying structural current accountGDP
ratio? It is the path most likely to take the current account/GDP ratio from its observed level at
time t to the constant long run equilibrium if world growth, home country growth, and the real
exchange rate are constant and equal to their long run equilibrium levels throughout the

adjustment process. Our approach interprets the departure of the actual current account
from this estimated structural component of the current account path as arising from a
combination of cyclical and idiosyncratic factors. The cyclical influences on the current
account are assumed to be captured by the deviations of the multilateral real exchange
rate, home GDP growth, and global GDP growth from their respective long run averages.
Our estimates of an economy’s structural current account adjustment path take full
account of the endogeneity of the real exchange rate, home GDP growth, and global
GDP growth because, as in Sims (1982), they are true conditional projections which
satisfy the constraints that the multilateral real exchange rate, home GDP growth, and
global GDP growth are equal to their respective long run averages during the adjustment
process.

Results for the US, Japan, and Germany are shown in Figures 7, 8 , and 9. In
each figure, three series are plotted: the actual path of z, the current account/GDP ratio,
the estimated structural component z°,, and for comparison, another estimate z’, that, as
before, constrains world growth and home country growth to equal their respective long
run means, but that constrains the real exchange rate to equal its realized post 1995:1

path not it long run mean.
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_As shown in Figure 7, our decomposition implies that the big surge in the US
current account deficit since 1994 is cyclical. According to our estimates, had the dollar
real exchange rate remained at its post 1980 average level, and had US and world growth
returned to average, we would have expected the ratio of net exports to GDP improve
from a deficit of 1.7 percent of GDP to a deficit of less than 1.3 percent of GDP. Instead
the deficit widened to nearly 2 percent of GDP in 1997:2. Once we take into account that
the dollar was relatively weak during most of this period, the importance of cyclical
factors becomes even more evident.

As we can see from Figure 8, the shrinkage of Japan’s current account surplus in
1995 and early 1996 was largely cyclical as was the surge in the surplus since mid 1996.
According to our estimates, the strong ven accounted for about half of the 1995-1996
decline in the surplus during these years. The results for Germany are shown in Figure 9.
We estimate that Germany’s structural current account position was ¢ssentially in balance
over the 1995:2 - 1997:2 period. The strength of the mark accounted for much of the
observed deficit in 1995 and the depreciation of the mark contributed to the emergence of
the surplus in 1997.

Figures 10, 11, and 12 plot for each country our estimate of the structural
component of the current account (the constrained conditional projection) as well as the
unconstrained conditional forecast that was discussed in Section 3. Especially for Japan
and Germany, the differences are striking. They suggest that the unconstrained

conditional forecast, because it embeds persistent departures of growth and the real
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exchange rate from long run equilibrium, can provide only an incomplete estimate of the

importance of structural in driving the current account back to long run equilibrium.

5. CONCLUDING REMARKS

This paper has used a novel empirical approach for estimating the importance of
structural factors in explaining the recent behavior of G3 current account positions. ~ We
defined the structural component of a country’s current account balance as the most
likely path for the current account between periods t+/ and ¢+» conditional on the history
of world growth, home country growth, the current account, and the real exchange rate up
to time t and subject to the constraint that during each period t+/ . . . t+n world growth,
home country growth, and the real exchange rate are equal to their respective long run
means. It is the path most likely to take the current account/GDP ratio from its observed level at

time t to its constant long run equilibrium if world growth, home country growth, and the real
exchange rate are constant and equal to their long run equilibrium levels throughout the
adjustment process. We also recovered estimates of how important shocks to world growth,
home growth, and the real exchange rate have been in explaining recent movements in G3

current accounts.



REFERENCES

Clarida, R., “The Real Exchange Rate and US Manufacturing Profits,” International Journal of

Finance and Economics, 2, July 1997,

—————————— , and B. Friedman, “The Behavior of US Short Term Interest Rates Since QOctober 1979,

Journal of Finance, XXXIX, July 1984.

Lane, P., "Monetary Shocks and the Current Account,” mimeo, Department of Economics.

Trinity College Dublin, 1998.

Lee, J. and M. Chinn, “The Current Account and the Real Exchange Rate,” NBER Working

Paper No. 6495, April 1998.

Nason, J. and J. Rogers, “Investment and the Current Account in the Short Run and the Long

Run,” mimeo, Federal Reserve Board of Governors, April 1998.

Sims, C., “Policy Analysis with Econometric Models,” Brookings Papers on Economic Activity

1, 1982,

13



Lierant A

PP

-0.0000

-0.0001

-0.0002

-0.0003

-0.0004

-0.0005

0.0001
0.0000
-0.0001
-0.0002
-0.0003
-0.0004
-0.0005
-0.00C8
-0.0007
-0.0008

0.000%
00000
-0.0005
-0.0010
-0.0015
-0.0020

-0.0025

FIGURE 1

CErmarty

rocun? Response fo | Parcer? fed [Apgyres ol o
3 7 " 10 13 15 15
Us
:
\“., N L
", -~
, o
\ '
\
f T T 4 1 T ? T T ID T B 13 T IB T lé T
Japan
.-'!-——_ __—_—__—_“—_
— — ——
\ N/
| J
|
|
-
!
y
t.|
I T T 4 T T ?’ T L) ID T 13 r IB 1] 15 T




G.000586e
Q.0cced
0.0006<
0.00048

0.00032 -

0.00016
0.00000
-0.0001e
-0.00032

0.00024

.00012

0.000Ca0

-0.00012

-0.0C02+4

-0.00036

0.00030
0.00025
0.00020
0.00015
0.00010
0.C000%
0.00000

FIGURE 2

Lryrant Aomand Nesponer Jo L Sercarigms Pond Kiee o Worid Loy 7S
[ - —1
¢ |
!'I i
.'i 1

|'I‘ - "
!'I. F
/ . |
R 7T 71D 13 1B 18
Us
1",\
II' ',
|"jIII -~y
l.lll '-.__I.lk
.l"l' I.I"u
.'J lli
o h
N Y,
iy
h,
k-__““\x. -
™, =
—
! "7 7 T 1b 13 7 T 1B 18
Japan
f
e'\
| !
[l "nl Pt
\___.
~
— _______—"'___“-
T T 4 T ?- T 1 lD T ].B 1 T lg T 19 T

-0.00C0%




FIGURE 3

Lrerant Aopoun? Regponce Jo [ Sarcenigpe Foinl Sise o Sore Loy 1T

LS

C.Cog2 S
00001 —
£.0000
-0 000t |
-0.0002 — |
-0.0003 - |
-0.0004 — |
-0.0005 - '5
-0.0008 — SRS L

-0.0007 Tyt T g T 1% 1B 18

—

0.00015
0.00010 T

0.00005 S
-0.00000 ¢

-0.00005 - \

-coooie 4 VL
-0.00015 v \/

-000020 ——————g "5 {5 " 15 16 I8

0.00005 —_—__—
-0.00000 | -

-0.00005 \ ,

-0.00010 — , ,,
-0.00015 — AN (

-0.00020 \\
-0.00025 /

-0.00030 r - & 7~ ig° 13" "1 18"
Cermany



n.o0g
.00
f.noe
.00
£.002
-1.00+4
-0.00Kg
-.008
=000

0.00g
0.004
0.00E
GG
~1.002
.00+
-0.00g
-0.00g
0.0

0.00E
0.004
Q.002
Q.ua0
-0.002
-0.004
-LO0E
-0.0o8
-0.aLa

0.0ng
0004
0.002
0.aon
-0.002
0.004
.00
L0008
0.0O10

OLOGE
.00+
0.002
0.000
-0.002
-0.004
-0.00e
—4.1008
£.010

FIGURE 4

worid growth

___—_.:m—

T
i

us Qmuth

Ca




FIGURE 5

D A L 00 i e
A

fmer £ e an Aoy o F o mramne  Fone
' [ N . > - N 3 L L ' I P P N B ;PLJ‘I— T —

[t =]

0.o0g
.00+
0.002
n.naa T ——
.002
~1.004
-1.006

L

1

L]

=)
2
i)
|

Jdg
warld nrowth

ounn — =

oy _M
G004 — =

008 —
-0.008 —
.01 T

YT "

C.oog

0.00E
0064 —
0002 -
0.000 -
£0.002
0004 —
-a.00g —
0008 —
.01

x>

B ST
]



FIGURE 6

Garyma L urrand Acoouni LDecompos: 2on

0.008
0.004 —
0.002 —
0.000 —
0.002
0.004 —
0.008 —
0.008
0.010 9

tatal

0.008
0.004 —
0.002 —
0.000 __;V_E,Ac_—__‘—_
.002 —
{.004 —
0006 —
0.008 —
.010

' Jdo
world growth - german growth

0.006
0.004
0.002
0.000
-0.002
-0.004
0.006
0.008 —

-0.010 95 }:a )3

0.006
0.004
0.002 —
0.000 —
0.002
0.004 —
-0.006 —
.008 —

0.010 o — 9g




FIGURE 7

-0.01%

-0.016

-0.017

-0.015

-0.013

-0.020

US CA/GDP
Strucinra Lompona?




FIGURE 8

0.018

0.016

0.014

0.012

0.010

0.006

0.006

0.004

0.002

0.000

Japan CA/GDP
Struiural Componenit




FIGURE 9

96

NOJ™ VD
13v™v2
¥

FIRIORLO T JONNXAS
d(3/yJ Hol.e3

0010°0-

5/00°0-

0S00°0-

S5200°0-

00000

52000

05000

52000

00100

52100



FIGURE 10

LS Current Accoun? Proeciions - Lonsironed and Uneonsiroined

-0.0108

-0.0120 —

-0.0132

-0.0144

-0.0156

CA_UNCON
CA_CON

-0.0168 _ _ _ ; _ _ _ m




FIGURE 11

0.017

0.016

0.01%

0.014

0.013

0.01<

0.011

0.010

0.008

AT L LT Accoun? Frogelians — Lonsiraned ad Chconsirained

—  CA_UNCON
................ CA_CON

95 96




FIGURE 12

Larman Current Accaun? Proaciions - Lonsiramned and Unconsiromed

0012
0.006 —
~0.000 __ ,,
-0.006 —
-0.012 - "
—  CACON
e CA_UNCON
_0.018 _ _ | ) |
96

35



