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DEVELOPMENTS IN EXTERNAL AND
INTERNAL BALANCES

A selective and eclectic review®

Introduction and everview.

“If Americans saved just two more pennies out of every dollar
they earn, they would close the entire (balance of payments) gap
and eliminate additional borrowing from foreigners.”

M. Darby, Newsweek, January 8, 1990, p.43.

In a nutshell, the above quotation captures the essence of this
paper, which attempts to analyse balance of payments develop-
ments from an external as well as a domestic perspective, with
private sector saving playing a major role within the latter.
However, the quotation is also slightly misleading as the
refationship referred to exists only in an ex post accounting sense
or under very restrictive ex ante conditions. Indeed, as the paper
will show, when various interactions are taken into account, the
trade-off between saving and the external account is well below
unity.

There are essentially four ways of analysing balance-of-
payments developments and they may be illustrated using the
accounting identity:

EX~IM = S-T = Y-D = F!

* Tam indebted to M. Dealtry, W. Fritz, M. Hutchison, f. Ramatho, M. Takeda,
P. Turner and participants in a seminar held at the Institute of Economics, Aarhus
University, Denmark for helpful comments on an eartier draft. [ also wish to thank S.
Arthur for the graphical work and H. Duffy for expert typing.

! Notation: EX = Exports of goods and services, IM = imports of goods and
services, S = total gross saving, I = total gross investment, Y = total output, D = total
domestic demand and F = net capital flows, All variables in current prices.



(i) the frade approach, which looks at EX and IM directly or in
the form of net exports and takes as the primary determinants
relative income and prices, including the real exchange rate;

(ii) the saving-investiment approach, which analyses devel-
opments in domestic saving and investment (and in their
components) and uses income, real interest rates, inflation,
wealth and - in a few cases - the real exchange rate as the key
determinants;

(iii) the absorption approach, which views EX-IM as the
difference between output and total domestic demand and is
implemented using a large-scale macroeconomic model. It can
also take the form of analysing reduced-form aggregate supply
and demand equations or sectoral developments with particular
weight on the distribution between tradable and non-tradable
goods;

(iv) the capital flow approach, which regards F as an
exogenous variable or relates it to changes in the size and
composition of international portfolios and then analyses how
EX and IM adjust to a given change in F.

In this paper the absorption and capital flow approaches will
not be pursued but various versions of the trade and the
saving-investment approaches will be tested and then evaluated
within a broad framework which attempts to reconcile the
empirical results and the transmission channels implied.

The paper is divided into three main parts, under the headings
“External approach”, “Domestic approach” and “Reconcilia-
tion and conclusions™ and each part contains several sections arnd
sub-sections. Section A of Part [ analyses some simple time series
properties of the current external account (measured in % of
GNP), using a sample of sixteen countries over the period
1960-89. This analysis serves essentially two purposes: (i) to
determine the order of integration of the variable which the two
approaches attempt to explain and (ii) to identify trends and/or
possible structural shifts which need to be further explored in
structural equations.



Section B turns to export and import equations and recon-
siders a result already presented some twenty years ago (see
Houthakker and Magee (1969)); viz. that the relative size of
export and import demand elasticities differs significantly
between countries. The extent to which such differences still exist
and have affected countries’ real growth performance is further
explored in Annex I, whereas in sub-section (b) the trade
equations and the corresponding empirical estimates are used in
evaluating net exports with a view to explaining changes in the
external accounts of the sixteen countries. The principal deter-
minants in this sub-section, which constitutes the core of the
external approach, are domestic and foreign demand growth and
relative prices, measured by changes in real effective exchange
rates and in the terms of trade.

Part I1 of the paper first reviews the main trends in domestic
saving and investment along with various ways of linking
current-account developments to changes in domestic saving and
investment components and then focuses on two of them:
- amodel proposed by Roubini (1988) which relates the current
account directly to the public sector deficit and total investment.
In the extreme case where the underlying assumptions of the
model hold, balance-of-payments developments can be explained
entirely by the two determinants, and the extent to which this has
actually been the case is tested and discussed in sub-section (b);
- asecond model (Turner (1986)) which looks at the behaviour
of various saving and investment components and then derives
balance of payments changes via the national accounting
identity. The key determinants in this model are measures of the
business cycle, income growth, inflation, interest rates, real
effective exchange rates and the public sector borrowing
requirement, with the latter serving both as a determinant of
private saving and as a component of domestic financial
balances. The implementation and evaluation of this model and
the evidence can be found in sub-section (c}.

Of the two ‘domestic’ models tested the second proves to be



the more satisfactory one and in Part IiI of the paper the key
parameters and the associated changes in variables are compared
with those obtained from the net export equations described
above. The evaluation is based on contributions to balance-
of-payments changes during 1980-89, with section (A) analysing
developments in each of the sixteen countries separately. Section
(B) then attempts to summarise the results and draw some general
conclusions.

The empirical methodology applied throughout the paper is
the two-stage approach recently proposed by Engle and Granger
(1987). Essentially this involves estimating a long-run equation
based on an underlying hypothesis, supplemented by an adjust-
ment equation which determines the dynamic structure and the
extent to which deviations from the long-run path are being
corrected. To save space and facilitate the reading of the paper,
the detailed estimation results are presented in Annex il, with
only the key parameters in the text.2 For the same reason, the tests
undertaken to determine the order of integration of the variables
are not given, except for the balance of payments. With a few
exceptions, however, all the variables used in estimating the long-
run equations were integrated of order 1 and thus satisfied the
necessary condition for being co-integrated.?

* As a general rule variables for which the coefficient had the expected sign and a
t-statistic of at least 1 are included in the annex tables. Cascs where the coefficient had
the “wrong” sign or an insufficient (-statistic are indicated by “-",

* The exceptions are the balance of payments for Belgium, which is integrated of
order higher than [, and the real effcctive exchange rate for Belgium, which is T (O).
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I.
External approach

A. Balance-of-payments developments:

Trends and adjustment patterns,

Developments in current external accounts (BoP, measured in
% of GNP) over the period 1960-89 are shown in Graphs 1-4 in
Annex Il and Tables 1 and 2 present some statistical tests in an
attempt to capture certain features of the time pattern and the
convergence or adjustment properties. The model underlying the
tables is entirely non-structural and based on three versions of a
simple autoregressive relation:*

(i) BoP, = a + b BoPy, or (ia) dBoP; = a + (b-1) BoP,
(it} BoP; = a + b BoP; + ¢t or (iia) dBoP, = a + (b-1) BoP. + ct
(i) BoP, = a + b BoP., + ¢t + e or{ilia) dBoP; = & + (b-1) BoPy, + ¢t + el?

where t is time measured in years and d the first difference
operator. The parameter b determines whether BoP converges as
well as the speed of adjustment in the case of a smooth conver-
gence path. The statistical tests attempt to identify for each
country the likely size of b against the following a priori values:

b > L:when BoP is non-stationary or integrated of order higher than 1 as an
imbalance in year t-§ is followed by an even larger imbalance in year t;

b = i: which is another case of non-stationarity with integration of order 1 (1(1))
and BoP following a random walk;
0 < b < 1:when BoP is stationary, as an imbalance in year t-1 is followed by a

smaller imbalance in vear t. The speed of convergence can be measured by
the average lag (b/(1-b)) and the long-run equilibrium may be a constant
(a/(1-b)} or follow a linear or quadratic time trend;
-1 < b < 0: where BoP is again stationary, but the adjustiment process is one of
damped oscillations and not smooth as in the previous case;
: when BoP is non-stationary, as the oscillations around the (hypothetical)
long-run value are constant (b = -1) or continuously widening.

fy

<
1A

4 For a similar analysis using trade balance data see Eichengreen (1989). Alter-
natively, one might use balance of payments data ieaving out net interest payments,
thereby excluding a trend component for countries with a rising foreign debt.



For the sixteen countries included in the sample a negative
value for b was found in only one case (Denmark) and the key
issues to be settled by the test were, therefore, whether b was
significantly smaller than unity (or (b-1) significantly less than
zero in the alternative versions of the equations) and whether the
long-run values were stable or changing along a linear or
quadratic time trend. The test results are given in Table 1, which
for each country shows two lines of t-values for b-1, with the first
line presenting the results for equations (ia) - (iiia) and the second
line (in italics) those for the same equations estimated in first
differences. From the results obtained the sixteen countries may
be divided into four groups (see also Table 2):5

(a) In France and Spain BoP is a stationary process with
average values of 0 and - 0.67 respectively and average
adjustment lags of around six months.

(b) In a large group of countries including Australia, Austria,
Denmark, Finland, Italy and Switzerland BoP is also stationary
but only after including a quadratic trend. BOP for Denmark
shows an oscillating adjustment pattern, but b is only marginally
below zero. For most of the other countries the average lag falls in
the range 0.2-0.3.

{c) In another group of countries comprising the United
States, Japan, Germany, the United Kingdom, Canada, the
Netherlands and Sweden the estimated t-values exceed the critical
levels of the t-distribution but do not satisfy the more stringent
requirements of the Dickey-Fuller test. Consequently the
hypothesis that BoP follows a random walk or a random walk
with drift is difficult to reject for these countries. For the same
reason the average lags for the best-fitting equations (see Table 2)
are longer than for countries in groups (a) and (b), and range
from 0.6-0.7 years in Japan and Sweden to more than a year in

5 In grouping the countries, we have used the Dickey-Fuller distribution as
adjusted in Hylleberg and Mizon {1989).



Table 1

Results of stationarity tests

Countries DF ADF DF* ADF# DE** | ADF**

United States . . ... . -0.8 -1.4 -2.0 ~2.6 -2.2 -3.2
-3.8 -3 ~-3.8 -2.9

Japan........... -2.1 -2.6 -2.8 -3.0 ~2.7 -3.2
-5.4 ~4.3 -5.3 -4.2

Germany ........ ~3.2 -1.8 ~-1.9 -2.4 ~-2.1 -2.7
-4.3 4.7 -4.4 4.7

France . ......... -4.1 -3.5 ~4.1 -3.5 -4.0 -3.5
-7.2 4.7 -7, 4.6

United Kingdom ~-1.4 -2.3 -1.4 -2.1 -1.7 -2.2
~4.3 -3.5 ~4.4 -3.6

Ttaly ........... -390 -3 ~3.0 -3.1 ~-3.2 -3.5
-5.7 -4.9 -5.6 -4.8

Canada ......... -2.4 -1.9 -2.4 -1.9 -2.8 -2.3
-6.1 -3.9 ~0.3 4.1

Australia ... ... -2.8 -1.7 ~3.4 -2.8 -3.9 -2.8
-8.0 ~5.5 -8.0 -5.4

Austria . . ... ... .. -3.1 -3.4 -3.2 -3.4 ~3.5 -4.0
~5.5 -7.2 5.4 -7

Belgivmn .. ... .... -1.6 -1.5 ~1.5 -1.5 ~1.5 -1.4
-5.2 -2.9 -5 -2.8

Denmark . ....... -3.8 -2.9 4.3 -34 -4.8 -4.2
7.6 -0.4 ~-7.6 -6.3

Filasd ......... -3.0 4.2 -2.9 -4,1 -2.9 4.2
-4.5 ~-5.1 4.4 =5.0

MNetherlands . .. . ... -2.2 -2.6 -2.6 ~-3.2 ~-2.4 -3.1
-4.3 -3.9 -4.2 -3.8

Spain .. ... ... ... -3.0 -3.8 -2.9 -3.7 -2.7 -3
4.1 3.4 -4.0 ~3.2

Sweden .. ... ... -2.9 -2.2 ~3.4 -2.6 -33 2.5
~7.0 ~4.5 -6.9 -4.4

Switzerland . ... . .. -1.7 -2.5 -2.3 ~-3.4 -3.3 -3.8
4.6 -4.1 ~-4.5 4.

Note: Figures given in the table refer to t-ratios for the parameter (b-1) in the following

equations:
DF  dBoP,
DF*  dBoP;
DEF** dBoP,

[

the lagged dependent variabie.

a + (b-1) BoPy

a + (b-1) BoP, + ¢t

a + (b-1}BoP., + ¢t + @2
with the ADEF-ratios carresponding to the same three equations, augmented by

Germany, the United Kingdom and Canada. Although the
equations need to be differenced once before the hypothesis of
non-stationarity can be rejected, it is, nevertheless, of interest to

9




Tabic 2

Best-fitting level equations

(ranked according to t-ratios of previous table)

Countries C BoP,, t 2 Average Sign Sign
lag change of | change of
slope BoP
Denmark ,..... -1.16 ~1.06 §-0.1647 1 0.0024 - - -
Finland . . . ... .. ~1.36 -0.83 1 -0.1236| 0.0038; 0.20 | 1976 (-+) -
France ......., - -0.69 - - G.45 - -
Austria .. ... ... 1.44 -0.86 | -0.2497 | 0.0070, 0.16 | 1978 (-+ Y1 1968 (+-)
Australia ...... -2.64 -(.83 0.2566 1 -0.0113 [ 0.20 | 1971 (+-) -
Switzerland . . ... -2.26 ~0.65 0.3530 1 -0.0060 | 0.54 | 1989 (+-}] 1965 (-+)
Spain ... .. ... ~0.44 ~-0.60 - - 0.67 - -
raly .. ....... £.30 -G, 77 1 -0.0937 1 00080 0.30 - 1973 {4+ -)
Sweden........ (.38 -0.62 | -0.0550 - 0.61 - 1967 {4+ -}
Netherlands . ., . . ~(.28 -0.50 0.0591 - 1.00 - -
Japan......... 0.91 -0.58 | -0.1220 0.0055( .72 | 1971 {~+) -
United States . . . . - -0.51 0.0803 | -0.0045 | 0.96 | 1969 (+-) | 1978 (+ =)
Canada ....... -0.66 ~(.49 0.0407 | -0.0018 | 1.04 {1971 (+-) -
Germany ...... 0.68 ~0.45 1 -0.0931 ] 0.0042| 1.22 [1971(-+) -
United Kingdom 0.11 ~0.40 - - 1.50 -
Belgium . ...... - -0.17 - - .4.88 -

Note: Dependent variable is dBoP,.

consider the countries ranked according to the best-fitting level
equations. From Table 2 three sub-groups can be distinguished:
- the United Kingdom, for which BoP is trendless, with a
long-run value near zero, but a slow speed of adjustment;

~ the Netherlands and Sweden, where BoP fluctuates around a
linear trend, which is positive for the Netherlands and negative
for Sweden;

- the United States, Japan, Germany and Canada with the
best-fitting equation found for a quadratic time trend. For the
United States the slope of the trend becomes negative in 1969 and
the long-run value of BoP turns negative in 1978. In Japan and
Germany, on the other hand, the long-run value of BoP is
positive throughout the period and the slope turns positive as well
in 1971.1In Canada the slope already becomes negativein 1971 and
long-run BoP is negative for all of 1960-89.

10



(d) Belgium is in a group of its own, with stationarity clearly
rejected and even the equation in first differences not yielding
particularly high t-values for the ADF-test. Non-stationarity is
also indicated by the best-fitting level equation in that the average
adjustment lag attains almost five years.

Looking at the results across the four groups of countries and
attempting to draw some Zentqtive conclusions, it is not too
surprising that in no case was b significantly negative, let alone
smaller than -1. After all, sudden reversals of external
imbalances may be induced by drastic policy changes or external
shocks, but the external account rarely displays a regular pattern
of sign changes from one year to the next. Looking at Graphs 1-4,
it was also to be expected that positive or negative trends would be
identified in a number of countries, although the reasons for such
trends need to be explained in terms of the determinants of the
underlying export and import equations and/or by domestic
saving and investment behaviour. At the same time, and
particularly considering the policy importance of achieving a
balanced external account, it is somewhat surprising to find that
for so many countries BoP is only a stationary process in first
differences. This could result from very long lags in the
underlying export and import functions but could also be due to
lags or other special features in the behaviour of saving and
investment. These issues as well as the trends in the long-run
current account will be further analysed in the following sections,
where we turn to more structurally based relationships.

B. Balance-of-payments developments: Structaral features,

{a) Trade equations and the 45 °-rule.

Most empirical estimates of export and import equations are
made on the assumption that exports and imports are imperfect
substitutes for domestic goods and services and rely on the

11



following two equations in describing country i’s trade with the
rest of the world:¢

(i) M; = f(DDy, P;, P,E) and
Xi = g(DDw;PquA/E)

where M; = volume of imporis by country
Xi = volume of exports from country i

DI} = domestic demand in country i, in current prices
DD, = domestic demand in the rest of the world, in current prices

P; = domestic demand deflator in country i

P. = domestic demand deflator in the rest of the world

Pw = import prices measured in the currency of the rest of the world
Py = export prices measured in the currency of country i

E = exchange rate measured in units of country i's currency and

approximated by the effective exchange rate.

Assuming further that the two equations are homogeneous of
degree zero in nominal income and prices and can be
approximated by a log-linear specification, (i) can be rewritten as:

Gy mi=ayddi + a:{pi - (pa + )
X = azddy + a1 Py~ (py-cp) witha; = G lori = 1..4.
Small letters are used to denote logs and in the case of dd,m
and x also denote variables in real terms. Dif ferentiating the two
equations with respect to time and denoting percentage rates of
change by < (ii) becomes:

(i) M= 2 dd + a (i - Pm- 8
ﬁg = &3 dd, + g (;3“-“]3,‘ + é)

If the current external account is initially in equilibrium,
maintenance of equilibrium requires 6y + Py, = X + Py—-8&or:

(IV) (aJ da\i =y dai) = az {ﬁl - ﬁll: - é) = Ay (ﬁ\\' - f)x + é) + le|| - ]3:( + é

& Sce Goldstein and Khan (1985).
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On the further assumption that ; = Py and P = Pu, (iv) can be
simplified to:

(V) (33 da\r - a da;) = (az +oag - 1)1’(.‘5“11‘

where REER is the. real effective exchange rate measured as
P./(PE) or P,/ (PLE).7
The left-hand side of (v) may be restated as:

(vi) d&i/{la“ = az/a or dd; = da\\.a3/a1 = da“

with dd* to be interpreted as the “warranted rate” of domestic
demand growth, i.e. the rate of ‘home’ DD growth consistent
with external balance and real exchange rate stability. Recalling
that a; and a, are the income elasticities of exports and imports, as
> a, implies that country i can grow faster than the rest of the
world without encountering any external problems. By contrast,
for a; < a; country i will have to keep domestic demand growth
below that of the rest of the world to avoid a rising external deficit
and/or a depreciating real exchange rate.® In both cases
satisfaction of (vi) implies that in a graph with actual and
warranted demand growth measured along the two axes, dd; and
dd* would be close to the 45°-line (see Krugman op. cit.).

Table 3 shows estimates of the trade elasticities, using national
accounts data for the period 1960-89 and the two-step procedure
proposed by Engle and Granger (1987). Annex I presents details
of the estimates as well as various tests and evaluations of the
45°.rule. The income elasticities largely confirm the main
findings of the literature: the United States’ and the United

7 Le. reér > 0 implies a deterioration in country i’s competitive position; see also
Krugman {1988b) and Thirlwall (1979).

8 Assuming that the Marshall-Lerner condition holds; i.e. that: () az + a; = 1, (i)
the supply curves for exports and imports are horizontal, (ili) exchange rate changes arc
fully refiected in export and import prices, and (iv) the balance of payments is initially in
equilibrium (as stated earlier).

% One exception to this general finding is Helkie and Hooper {1988}, who include

measures of relative supplies in US trade equations and find export and import
clasticities of about the same size.
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Table 3
Long-run trade elasticities!

Countries Relative prices? Domestic demand?
CX,RP  Cu,RP Sum ex,0n, €n,Dh Ratio

United States . . . | -0.52 -0.15 | -0.67 (-0.80} | 1.25 2.00 0.63 (0.72)
Japan........ -0.69 -0.23 | -0.92 (0.55) [ 4.00 1.25 3.202.17
Germany .. ... -(.18 -4 =0.18(-0.29 | 1.98 2.00 0.99(1.04)
France ....... -6.40 -0.08 | -0.48 (-0.65) | 2.16 i.89 1.09 (1.17)
United Kingdom . | -0.03 =~ | =0.03 (~0.35) | 1.42 1.83 0.78(0.73)
Italy ........ -0.48 -0.32 | -0.80 (-0.35) { 2.09 1.58 1.32 (1.28)
Canada ...,.. -0.24 -0.53 | -0.77 (-0.63) 1 2.00 1.47 £.36 (1.05)
Australia ..., . -0.30 - 1 =0.30{-0.52) | 1.33 1.23 108 (1.61)
Austria . ... L. - -0.34 | -0.34¢-0.7%) | 2.20 1.85 1.19(1.47}
Belgium ... ... - - - (-0.47y | 1.89 i.82 1.04 (1.04)
Denmark ... .. -0.58 -0.12 | -0.70(-0.37) | 1.49 1.48 1.00(1.33)
Finland .. .... =0.25 -0.07 | ~0.32(-0.59) { 1.83 1.37 £.35 na.
Netherlands . . . . - -0.02 | -0.02(-0.45) | 1.95 1.78 .10 (0.89)
Spain ... ... .. -0.52 ~0.25 | «0.77 {-0.65) | 2.96 1.89 1.57 n.a.
Sweden . ... ... ~-0.45 0.8 | -1.26 (-0.64) | 1.55 1.67 0.93(1.24)
Switzerland . . ., - -0.95 | -0.95(-0.45) | 1.47 .38 1.07 (0.78)

Average . . ... -0.29 -0.24 | -0.53 (-0.54) | 1,97 1.66 1.23(1.25)

! For details see Annex I, Table 1.
? Figures in brackets are the sum of shori-term price elasticities; sce Annex I, Table 2.
# Figures in brackets are taken from Goldstein and Khan (1985).

Kingdom have low elasticity ratios (in both cases reflecting a low
export elasticity combined with a high import elasticity), while
Japan is at the other extreme, largely due to a very high export
elasticity.'® For Germany the ratio is estimated near unity, while
Canada, France and Italy appear to be more favourably placed.
For some of the smaller countries the ratios deviate rather
markedly from earlier consensus estimates. Thus for Switzerland
and the Netherlands the ratio is estimated at around one, whereas

18 If foreign trade depends on specialisation combined with increasing returns to
scale rather than comparative advantages, the estimated income elasticitics or the slopes
of the export or import demand curves will be influcnced by the number of inter-
nationaily traded goods. The latter, in turn, may depend on relative growth rates, thus
explaining why countries with relatively rapid growtt: also tend to have a favourable
elasticity ratio. For further discussion of this point, sec Krugman op, cit.
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for Sweden, Australia, Austria and Denmark, our estimates may
be on the low side. On average, however, the use of national
accounts as opposed to trade data secems to leave only a marginal
effect on the ratio.

By contrast, the long-run price elasticities are in many cases
sharply different from those reported elsewhere. A common
finding in the literature is that the Marshall-Lerner condition is
satisfied, whereas in Table 3 it holds for only one of the sixteen
countries and in two cases neither exports nor imports appear to
be influenced by relative price changes.! For some countries with
low price elasticities, the short-run coefficients obtained from the
error correction (EC) equations are considerably higher but the
sum of the elasticities still remains below unity and on average
there is virtually no difference between the short and long-run
elasticities. Hence the estimates appear to support those theories
which state that countries cannot rely on real exchange rate
changes to improve their external position.!2

At the same time, from the evidence given in Annex I, it is
difficult to find support for the aforementioned 45°-rule and for
using it as a point of departure in explaining short- to medium-
term balance of payments developments.

(b) Balance-of-payments equaltions
Consequently, for the following analysis we have “reversed”
the 45°-rule and applied dd and dd, as variables in explaining

11 One reason for this result could be that services are less price-sensitive than goods
and thus lower the average price elasticity of foreign trade. However, the estimates
reported by Barrel! and Wren-Lewis (1989) for the G-7 countries do not suppor( this
hypothesis.

12 [t cannol be excluded that the relative price variables used are subject to
measurement errors and the estimated coefficients therefore biased towards zero,
Furthermore, the general lag structure may be too shost. Thus in estimating cotrelations
between changes in relative wages and the goods and services balance relative to GNP
for seventeen countries over the period 1948-83, Paldam (1990} found for mosl
countries a peak after three to four years,
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changes in the external account. Initially, the data given in Annex
I, Table 3 were used in regressing changes in BoP on dd-dd*,
REER, and the terms of trade (ToT) across countries but except
for the 1960s this produced very poor results. The regression was
particularly poor for the 1980s and it is evident that Cross-country
regressions on perjod averages lose too much information by
ignoring dynamic structures.

As a second approach, balance of payments equations were
estimated on time series data for each of the sixteen countries,
again using the Engle-Granger procedure in identifying long-run
trends as well as the short-run adjustment patterns.? As regards
the choice of explanatory variables, it may be recalled that the
export and import equations discussed above were specified (in
logs) as:

m = aydd - a;{py + ¢ -p)and
X a3 ddy, - ay reer

Subtracting m from x and converting into current prices for
exports (ex} and imports (im) then gives: 14

ex - im = ay ddy, - a; dd - asreer + A (Pp -+ e-p) + Pi-pPu-e©
or by setting p = p,:
ex-im = azddy - & dd - a, reer + (1 - ax)tot

with tot = p, - pyu- €. On the assumption that the principal
determinants of EX/IM are also the principal determinants of

B Instead of estimating balance of payments equations directly, the implicit
behavioural parameters couid be derived from the trade equations plus certain
assumptions with respect to firms’ price-setting behaviour. On this point sec Barrell and
Wren-Lewis op. cit. who present trade balance coefficients for the G-7 countries, using
clasticities obtained from disaggregated trade volume and price equations.

¥ dd and dd. could also be combined inio one variable as a; (dd* - dd}, but the
implied restriction was only satisfied in a fow cases.
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BoP, though with proportionally smaller impact coefficients,!s
an equation for BoP may finally be obtained by adding an
intercept term and a stochastic error term.:

{vii) BoP, = ag + azdd. . ~a; dd ~ajreer, + (I - a))'tot, + &
with the following expected values for the parameters:
agand (1-a;)” = 0, and ay, a3, azand ay = 0.

Equation {vil) may be interpreted as the long-run path of BoP,!6
but for mainly two reasons!” it cannot be estimated directly using
OLS:

- one condition for using OLS is that the error term is
stationary, and this will not be satisfied if the variables included
in (vii} do not have the same order of integration. As already
shown in Table 1, BoP in most countries is generated by an (1)
process (or an I{O) process with drift) and g will, therefore, only
be stationary if the three explanatory variables are also 1(1) {or
less} and together with BoP form a set of co-integrated variables.

15 Differentiating EX/IM gives:
{(dEX IM - diM EX)/IM? = (dEX - dIM (EX/IM))/IM = dBOP/IM
when the current account (BOP} is approximately in balance. Hence:
. dBOP dAGNP  BOP .
dBoP = d(BOP/GNP) = GNP T GNP oNp = AEX/IM) IM/GNP.
Thus the impact coefficients in (vii) will approximate those of the previous eguation
multiplied by the average trade share.

6 The long-run path should not be interpreted as an eguilibrium or target path; it
merely gives the value BoP will eventually attain given current developments in relative
demand and prices.

17 These are not the only problems. In particular, since REER is measured as
relative unit fabour costs (ULC/ULCLE), it will be identical to the terms of trade if
P, = ULCand P, = ULC,. In this case, the two relative price terms may be combined
inio one variable with the coefficient ~a; + (1 - a2)’, which will be negative (positive)
when the Marshall-Lerner condition is (is not) satisfied. However, the assumptions (one
of which is the “law of one price”} under which REER = ToT are quite restrictive and
usually not satisfied in practice. Hence REER and ToT have been entered as separate
variables and, as will be seen below, they were usually not so strongly correlated as to
preciude the estimation of individual coefficients.
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As a first step the order of integration of the three independent
variables was determined, and, except for REER in Belgium, the
assumption of an I{l) process could not be rejected. To save
space, these tests are not reported and we merely show the
outcome of the stationarity test applied to the estimated error
term (€) from the co-integration equation;

- secondly, since (vii) is a static equation and does not allow for
any short-run dynamics or adjustments, the residuals are likely to
be highly autocorrelated so that ‘2’ does not satisfy the conditions
for a “white noise” variable. Consequently, as a second step (vii)
was estimated in first-difference form, including £., from the
first-stage equation, to see whether the short-run adjustments
contain a correction of deviations from the long-run path:

(vii) dBoP = ag + aj d(ddy) ~ ajd(dd) - aj d recy + (& -ap)” diot
+ A& + 7.

The expected signs for the parameters a7} to a’ are similar to those
for the static equation and if the short-run adjustment corrects
past deviations aj should be negative, with the absolute size of a2
indicating the proportion corrected within one observation
period.'®

The estimate for (vii) (the co-integration or CI equation) are
given in Annex II, Table 1, with the last two columns showing the
highest t-values for € subjected to the DF or the ADF-test. The
results for equation (viii) (the error correction or EC equation)
are presented in Annex II, Table 2, with the error correction term
denoted by ECM.,;. Finally, Table 4 below combines the key
parameters for each country, with the principal results as follows:
- aswould be expected the DW.-statistics of the CI equations are
quite low'? and the coefficients are of the right sign with relatively
high t-statistics, though the latter should be interpreted carefulty

¥ Assuming that a3 > 1. For -1 > a; > -2 the adjustment path is one¢ of damped
oscillation,

¥ However, in all cases they satisfy the minimum condition proposed in Bhagawa
(1986).
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Tablc 4

Balance-of-payments equations: Short and long-term parameters

Countries DD, oD REER ToT ECM., R2

LT ST | LT ST | LT ST | LT ST | ST ST
United States . .. | 0.11 0.14 | -0.19 -0.20 { -0.03 -0.02 | 0.01 0.04 | -0.86 0.82
Japan........ .47 041 | -0.18 -0.16 | -0.10 -0.08 | 0.03 005 | -0.98 0.77
Germany . .. .. 0.47 048 | -0.47 -0.51 | -0.03 -0.03 | 0.08 0.17 1 =092 0.85
France ....... 0.12 0.26 | -0.11 -0.22 | -0.04 -0.07 | 0.05 0.11 1 -0.23  0.76
United Kingdon: . | 0.22 0.10 | -0.32 -0.25 -~ -0.01 | 0,20 0.24 | -0.64  0.78
Ttaly ........ 0.34 631 | -0.29 -0.31 | -0.13 -0.06 | 0.12 0,18 | ~0.46  0.78
Canada ...... 0.23 032 | -0.20 -0.33 | -0.03 -0.04 | 012 0,15 | 025 0.44
Australia .. ... 0.38 0.29 | -0.39 -0.35 - 0,03 | 0.09 0.10 | -0.53  0.67
Austria . ... ... 0.25 0.15 | -0.24 -0.36 | -0.05 -0.07 - 0,20 t 064 072
Belgium ... ... 022 0251 -0.22 -0.27 | ~0.04 -0.06 | 0.36 033 | (.39 0.65
Denmark . .... 022 0.16 1 -0.26 -0.26 | -G.03 ~0.05 | 0.1 019 | -G.93 G773
Finland ...... 0.18 0.15 1 -0.16 -0.37 | -0.03 -0.09 - -1 ~0.28 057
Netherlands . . .. | 0.15 0.27 | ~0.11 -0.26 | -0.09 -0.12 | 0.05 0.19 | ~0.62 0.40
Spain . .... ... 0.35 0.43 | «0.24 -0.36 | -0.10 -0.07 | 6.08  0.i12 | -0.43 0.4
Sweden, ... ... 0.06 0.05 | -0.06 -0.05 | -0.10 -0.09 | 0.23 0.20 | -0.89 (.69
Switzertand . . .. | 0.35 0.26 | 045 052 | -0.11 -0.09 { 0.29  0.27 | 044 071

Note: LT refers to the coefficients given in Annex II, Table | and ST to those in Annex 1, Table 2.

in an equation of this nature. However, the R2s and the t-ratios
for the stationarity tests are in several cases rather low and
according to the minimum criteria for the multi-variate case (see
Engle and Yoo {(1987)) co-integration at the 1% significance level
is accepted for only five countries, with the number of “accept-
able cases” increasing to seven for a significance level of 5%. The
most satisfactory results are obtained for the three largest
countries whereas the Cl-equations are rather poor for France,
Italy, Canada and Austria. Moreover, for the Netherlands
acceptable results could be obtained only by the addition of a
dummy variable for the mid-1970s and for Finland and Sweden a
dummy variable was added for the 1980s. In the case of the
Netherlands the dummy mayv serve as a proxy for the rise in gas
and oil prices,2? while for the other two countries it is merely an ad
hoc correction for unexplained shifts;

2 Similar problems were encountered in cstimating the trade equations (sce
Annex I).
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- all EC-equations produced a negative coefficient for the
ECM-term and for thirteen countries it was also statistically
significant. The speed of adjustment is highest in Japan,
Germany and Denmark, where deviations from the long-run
trend are almost entirely corrected within one year. By contrast,
with the exception of Austria, the speed of adjustment is rather
low in those countries for which the Cl-equations were
problematic. Allin all, the fit of the EC-equations is satisfactory,
with eleven countries showing R2s of .7 or more and only two
countries one of less than .5;

- although not shown in the table it is interesting to compare the
EC-equations with those obtained when the ECM-term was
dropped from the specification. For most countries the
parameters were only marginally affected by the addition of the
ECM-term, suggesting that the error correction mechanism is
largely orthogonal to the other variables. Moreover, including
the ECM-term generally produced a more satisfactory residual
pattern, underlining the importance of including level variables
as opposed to relying on a simple first-difference equation;

- theratios of the demand coefficients in Table 4,21 are generally
smaller?? than those shown in Table 3 and in some cases (Japan,
Italy, Canada, Finland, Denmark and Switzerfand) considerably
s0. This suggests that certain of the assumptions made in basing
the 45°-rule on trade volume elasticities do not hold and that
some of the volume changes, which have been associated with
changes in demand, are actually due to relative price changes. For
some countries (the United Kingdom, Austria, Denmark,
Finland and Switzerland) the short-run coefficients with respect
to DD, are relatively small. However, except for Denmark, this

3 The coefficients are semi-clasticities and thus influenced by the size of BoP.
Using average BoP values, the clasticities with respect to changes in DD for the United
States, Japan and Germany would be 0,37, 0.51 and 0.39 respectively.

2 The major exception is the Netherlands, but this may be a result of the problems
encountered in finding a satisfactory Cl-equation,
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may be explained by the inclusion of a positive intercept term (sce
Annex I, Table 2);23

~ the REER coefficients all have the expected negative sign and
are significant for abowr half the countries.?* The ToT
coefficients are all positive and significant for eleven (fourteen in
the case of the EC-equations) countries. The impact of
terms-of-trade changes is generally largest for the smaller
countries, though for Austria and Finland it was difficult to find
any significant effect.?s Looking at the sum of the long-run price
coefficients, the Marshall-Lerner condition appears to be
satisfied for the United States, Japan, Italy, Austria, Finland, the
Netherlands and Spain. Some of these countries also came close
to satisfying this condition using the trade elasticities (see Table
3), but the relationship is by no means a close one and the
identification of price elasticities remains a fundamental
weakness of the whole approach.

Nonetheless, the estimated coefficients together with actual
developments in the explanatory variables have been used in
calculating contributions to changes in BoP and these are shown
in Part 111, Table 7, for the 1980s, using the parameters of the
EC-equations. We shali discuss these calculations in the context
of comparable contributions estimated from domestic factors as
discussed below in Part I1.

2 Since in all cases dBoP is an 1{O) process, the intercept term may be assumed to
capturc theeffect of trend growth in foreign demand. See also the discussion in Annex [

24 The results for Belgium are difficult to explain. As noted earlier BoP for Belgium
is highly non-stationary while REER is I{O). Yet REER was only significant when both
the current and the lagged values werc included.

25 The absence of significant terms-of-irade effects in both equations for Finland
may be related to the large share of barter trade with the Eastern Bloc, for which
implicit prices are set with a view to smoothing out bilateral imbalances.
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H.
Domestic Approach

A. Saving-investinent balances: Overview

There are several approaches to exploiting developments in
domestic saving-investment balances in analysing movements in
the current external account, which may be illustrated by various
decompositions of the accounting identity:

BoP = S-1=5,-1,+ 5 -, 28 -lc+S-1;, + S,- 1,

All variables are measured in percentages of GNP/GDP and the
subscripts refer to specific sectors with p = private sector, h =
household sector, ¢ = corporate sector and g = government
sector. When using the identity for analytical work there are some
problems concerning inventories, which belong to I, but are often
treated as a separate item because of their erratic behaviour. It is
also debatable whether public enterprises should be included
under the corporate or the public sector, and for those countries
where the national accounts include a statistical discrepancy one
needs to decide whether it should be left as a separate item,
distributed among individual components or included entirely in
one of the saving or investment components.

The analytical approaches most often encountered in the
literature may be grouped as follows:26

(a) Linking various components on the domestic side and
deriving the implications for BoP:

- S and I (Feldstein and Horioka (1980))

¥ Analternative grouping is found in Helliwell (1990). Some readers might wish to
view the issues discussed below in terms of a simple Mundell-Fleming model with
flexible exchange rates and capital movements either subject to control or flexible. In
the former case, a fiscal expansion would induce a depreciation of the exchange rate
large enough to close the import gap, so that the ratio between changes in the current
account and in the public sector balance would be zero. By contrast, with perfect capital
maobility and static exchange rate expectations, there is a 1:1 ratio between changes in
the two balances,
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- S, and I, (Bayoumi (1989) Artis and Bayoumi (1989) and
Summers (1988))
- (S, - I and (S, - I,) or S; with S, (Barro (1974 and 1989)).
(b) Linking BoP to domestic components and identifying the
main determinants of BoP:
- I {Sachs (1981 and 1983}))
- 8; - Iy - I, (McKinnon (1981) and Roubini (1988))
- 8, - 1, (New Cambridge School and Eichengreen (1989)).
(c) Analysing the behaviour of domestic saving-investment
components and deriving BoP changes through the accounting
identity:
- 8, I, and (S, - I} (Akhtar (1989))
~ S, Loy (Sg ~ 1) and (S, ~ 1)) (Turner (1986) and (1988)).
We shall consider each of these approaches in more detail
below, but as a starting point it is useful to look at the broad
trends in gross saving and investment (See also Dean at al. (1989),
Aghevli et al. (1990) and Bosworth (1990)). These are shown for
total saving and investment in Graphs 5-12 and for private saving
and investment in Graphs 13-20, with public sector saving and
borrowing requirements shown separately. Generally, both
saving and investment ratios tended to peak in the carly 1970s and
for most countries the ratios of the 1980s are below those of the
1960s.27 There are, however, some notable differences in the
relative changes in saving and investment:
~ in countries with a negative external account in the 1980s a
typical feature has been a steep fall in both saving and investment
in the early 1980s, followed by a recovery which was more
pronounced for investment than for saving. This pattern can be
observed in Canada, Australia, Denmark, Finland and Sweden,
In the United States the recovery period was very brief, with
saving as well as investment declining from [984. The United

27 Measured nct of depreciation, the declines have been even sharper. This may be
important for potential growth rates, but does not divectly alfect balance-of-payments
developments. The following will rely on gross flows, which are also Iess influenced by
measurement errors.,
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Kingdom recorded a large external surplus in the early 1980s as a
result of very low investment, but subsequently moved
substantially into deficit due to a marked rise in investment
combined with stagnant or falling saving;

- by contrast, in Japan and Germany, as well as in some
continental European countries such as the Netherlands, Belgium
and Switzerland, investment initially fell far more than saving,
whereas the recovery has been more pronounced for saving than
for investment. Until 1987 Spain also belonged to this group, but
the recent upturn on investment has clearly outpaced that in
saving;

- in France, lItaly and Austria saving and investment have
targely moved in parallel and thus been neutral with respect to the
external balance,

As shown in the lower part of the graphs the fall in national
saving in the mid-1970s was to a large extent the result of lower
public sector saving. During the 1980s public sector saving
generally recovered and by 1989 was negative in only five
countries and actually exceeded its earlier peak in Japan. Private
sector saving has been relatively stable and far more stable than
its two components, suggesting that variations in corporate
saving have been more or less offset by opposite movements in
household saving (see Dean et al. (1939)).

In analysing these trends we shall ignore a number of issues
and confine the discussion to those which are most relevant to
explaining balance of payments developments. We shall not deal
with measurement problems concerning saving and investment,
nor shall we discuss in any detajl the various theories of
household saving and business fixed investment, but merely take
what appears to be generally accepted hypotheses in setting up
estimation equations. Saving and investment will also be analysed
for the aggregate private sector, and for the public sector we shall
take the net borrowing requirement as an exogenous variable,
though a very crude attempt will be made to separate induced
from discretionary changes. Inventory formation is included in
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private sector investment and the statistical discrepancy in private
saving, which may introduce some short-run noise. Even with
these simplifications there are numerous ways in which saving
and investment components may be combined and we shall
proceed by exploring in more detail the various approaches
mentioned above and whenever relevant present complementary
empirical evidence.

B. Saving-investment balances: Principal hypotheses

(a) Saving, investment and international capital flows.

In a recent empirical study Feldstein and Horioka (1980} (see
also Feldstein (1983)) regressed total saving on total investment
{both measured relative to GNP) across countries and found a
coefficient close to unity as well as a high correlation coefficient,
leading them to conclude that international capital mobility was
very low.?® Since then numercus regressions have been run on
alternative country samples and periods and on cross-country as
well as time series data for individual countries. All studies
seemed to confirm that almost 90% of investment was financed
by domestic saving and that, by implication, the external account
was largely balanced. More recently, however, some alternative
results and interpretations have appeared (Tesar (1988)). Thus
several authors have pointed out that to the extent that I and S are
influenced by the same set of exogenous factors - inter alia the
growth of real income (Fry {1986)) and the labour force (Obstfeld
(1985)) as well as various shocks?® - they are bound to be
positively correlated even in conditions of perfect capital

% There are more direct ways of evaluating the degree of capital mobility (such as
comparing real rates of return across countries or estimating “trade-off™ coefficients in
equations for changes in international reserves) but these alternatives will not be
discussed.

2 Both S and I are likely to be positively correlated with productivity shocks
(Obstfeld (1985)) and when allowing for the existence of a non-tradable goods sector
and a low clasticity of substitution between tradabies and non-tradables they are also
positively correlated with demand shocks.
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mobility.3 Moreover, as noted by several authors, the regression
coefficients tend to fall over time and increase with the size of the
country (Murphy (1984))*! and are lower for less developed than
for industrialised countries (Summers (1988)).

Another mechanism, which may lead to a high correlation
between saving and investment in conditions of perfect capital
mobility, is that of balance-of-payments smoothing government
policies.?? Summers (1988) tests this hypothesis by regressing S, -
I (or DEF) on S, - ;¥ and finds a significant regression
coefficient of .72, which, under certain additional assumptions
with respect to the governments’ reaction function, corresponds
to a coefficient in the Feldstein-Horioka equation of around 6,34
The same hypothesis is advanced and tested in Bayoumi (1989),
who finds that the correlation between saving and investment is
considerably lower when the analysis is confined to the private
sector, suggesting that variations in government net saving are
aimed at smoothing BoP. Artis and Bayoumi (1989) go one step
further by estimating reaction functions for the monetary and
fiscal authoritics, concluding that BoP smoothing is mainly
achieved by monetary policies. However, in a complementary test

M Yet, regressing I on S using instrumental variables does not affect the results
reported by Feldstein and Horioka. They also stand up in equations including income
growth (Feldstein (1983)).

3 This last result scems to depend on whether the regression coefficients are
estimated from annual or quarterly changes in investment and saving; see Obstfeld
{1985 and 1986).

¥ Earlier suggestions along these lines can be feund in Fieleke (1982) and Westphal
(1983). Darrat (1988), on the other hand, finds that the US government tends to increase
spending (and thus the borrowing requirement) in response to a higher trade deficit.

3 The regression was run on average data for fourteen couniries over the period
1973-80.

¥ In areview of carlier results, Feldstein and Bacchetta (1989) recognise the recent
fail in the saving-investment regression coefficient (and also note that the fall is even
more pronounced for EC countries), but interpret the results by Summers as indicative
of fiscal deficits crowding out private investment. To support this view they regress total
investment on DEF and S, and find coefficients of -.86 and .70 respectively.
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they regress S5,-I, on government net saving and from the
unusually high and significant coefficients (see Table 5 below)
they conclude that fiscal policies have also contributed to BoP
smoothing, even if this influence could not be identified in the
reaction function.

(b} Linking BoP to selected saving and investment
COMpORnents.

The theory of BoP smoothing is based on a framework where
changes in the external account arc driven mainly by changesin S,
- I,, with DEF playing a more passive “mopping up” role.
However, as recognised by the authors, the direction of causality
in the complementary function mentioned above is not at all clear
and might in fact be more indicative of households and firms
reacting to changes in fiscal policies and thus actually supporting
models which regard changes in fiscal policies as instrumental in
causing changes in the external account. One of the earliest
models of this kind was that developed by the New Cambridge
School, which saw S, - I, as largely stable and assigned prime
importance to DEF in explaining BoP (i.e. the “twin deficit”
hypothesis).3* Sachs (1981 and 1983), on the other hand, by
regressing changes in BoP on changes in total investment for a
sample of fourteen countries and finding a significant negative
coefficient, took total investment as the principal determinant of
the external account,* while McKinnon (1981) and Roubini

* See also Eichengreen (1989), who regresses the US trade deficit on the US budget
deficit and finds a significant cocfficient. The same model applied te Canada does nat
work, which Eichengreen ascribes to offsetting changes in private saving. Abell (1990),
applying VAR analysis 1o US data for the period 1979-83, concludes that the Federal
deficit has influenced the trade deficit indirectly with changes in interest rates and
exchange rates, while Kearney and Monadjemi (1990), in another VAR-analysis
covering eight industrial countries, identily remporary twin deficit relationships but
also cases of reverse causality.

¥ Most subseguent studies using different time periods and/or country samptcs
(sec, for instance, Dooley {1984)) have not confirmed this finding.
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(1988} developed models with DEF and 1 as the major
determinants. Roubini’s model and empirical results are
particularly interesting, as he attempts to evaluate the twin deficit
hypothesis as well as the degree of international capital mobility
by combining the assumption of inter-temporal utility maximi-
sation (consumption smoothing) with the tax smoothing version
of the Ricardian equivalence or debt neutrality hypothesis (see
Barro (1974 and 1989)) and derives the following model for
empirical estimates:¥’

{ix) BoP, = a;DEF, + a;GAP, + a;[; with
DEF* = 1, - 8, measured as changes in net real public debt in % of GNP/GDP,
GAP = deviation between actual and potential output,

I = total investment (including changes in inventories) in % of GNP/GDP

and the following hypothetical values for the parameters: a; = a3
=-land0 < a; < 1.

This more general model includes earlier models as special
cases. IFor instance, the Sachs-model requires a, = a; = 0, in the
model of the New Cambridge School a3 = a, = 0 and in the
Feldstein-Horioka model a; = a; = a; = 0. Inrequiring a, = -1
as a condition for tax smoothing Roubini makes the assumption
that femporary bond-financed expenditure increases (or tax
reductions) are ignored by optimising households and cause an
equivalent fall in national saving and in the external account. A
perimmanent change, on the other hand, is fully met by higher
private saving, and this is the assumption made in most
alternative tests of the debt neutrality hypothesis where the

3 A growing recent literature analyses the relationship between fiscal deficits and
external deficits within inter-temporal disequifibrivsn models and frequently derives
impiications opposite to those of more standard models, such as traditional Keynesian,
neo-classical and inter-temporal equilibrium models. Thus Cuddington and Vinals
(1986a and b) analyse the external implications of a rise in money-financed pubkic
expenditure in Keynesian and classical regimes and find in both cases that a perma-
nently higher fiscal deficit improves the current external account. So far, however, these
models have not been subjected to empirical {ests.
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hypothetical value of a, is set to 0.3 In practice it is difficult to
distinguish between temporary and permanent changes in DEI??
and to the extent that both are included (or perceived by
households to be included), the hypothetical value for a, will lie
between ¢ and -1,

Roubini’s estimates of (ix) cover eighteen industrialised
countries and in ten cases he finds significant and negative values
for both a; and a; and for four additional countries one of the two
parameters is significant. However, for only three countries
{(Italy, Ireland and Norway) is a, close to -1 and for no country is
there any evidence of a 1:1 ratio between DEF and BoP,
suggesting that tax smoothing may be a weak link in the model.
Nevertheless, judging by the coefficients obtained, the degree of
international capital mobility is clearly higher than generally
assumed earlier. This also implies that even if the twin-deficit
hypothesis does not hold, it is important to include the public
sector balance in equations of this kind.

in the following we have tested Roubini’s model with four
modifications on our country sample:

- while Roubini left out GAP on the grounds that real GNP
follows a random walk so that in the long run GAP = 0, we have
inciuded GAP since tests of the random walk hypothesis have
been almost exclusively confined to the United States and even
for this country it is not universally accepted;

- with DEF measured as the rise in the real public net debt,
investment (I) should be measured net of public sector
investment. The same applies to most other definitions of the net

& See for instance Nicoletti (1988), who estimates the sensitivity of private saving
to the government deficit and takes a coefficient value of 1 (and thus 0 for national
saving and BoP) as supporting the debt neutrality hypothesis.

¥ On this point see also Poterba and Summers (1985}, who argue that for the
United States a proper test of the hypothesis is only feasible for the post-1981 periad.
Bernheim {1989) also focuses on permanent and temporary changes in the budget deficit
but as distinguishing features of neo-classical and Keynesian analyses of fiscal policy.
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borrowing requirement and to the complementary equation with
saving rather than BoP as the dependent variable;40
- while Roubini’s measure of DEF is consistent with his model,
it reduces the number of observations available, particularly for
the smaller industrialised countries. Consequently, we have
measured DEF as general government or public sector net
lending, depending on which measure was more readily available
for the period 1960-89;42
- finally, since Roubini’s basic equation is static and does not
allow for any dynamic adjustments, estimates of (ix) will be
subject to the problems discussed on pages 17-18 and need to be
accompanied by a stationarity test of the error term and an error
correction equation in first differences.*

With these adjustments, the equations used in this preliminary
analysis of the influence of domestic factors were:

(x} BoP, = a5 + a;GAP, + a;DEF, + azl,, + g and
{(xi} dBoP, = & + a;dGAP, + axdDEF + ajdl,, + ajg., + v

with GAP measured as the deviation of actual output from a
guadratic trend and the other variables as defined above. The
hypothetical values for the parameters in (x) are:

“ Although the correction for I, in (ix) has oniy a marginal effect on the time
profile of saving and investment relative to GNP, failure to make the correction may
explain some of the discrepancies found by Roubini between (ix} and the compie-
mentary saving equation.

4Tt is also debatable how changes in the real government debt due to inflation
should be treated. Roubini excludes such changes, whereas Koskela and Viren (1983)
add inflation-induced debt chasntges to the net borrowing requirement on the grounds
that this constitutes an alternative way of financing government expenditure.

2 T, and 1, have been adjusted accordingly, wilh public enterprise investment
included in Iy (1) when DEF was measured as the general government (public sector)
borrowing requirement. Note also that DEF’ as defined by Roubini and DEF usually
have the opposite signs.

# This procedure also makes it possibie to test the role of GAP more explicitly,
since the random walk hypothesis does not rule out that GAP or changes in GAP affect
the short run adjustments. Equation (xii} was, therefore, estimated with both GAP and
dGAP, but the former was only significant for the United States.
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=0-> GDP/GNP is a random walk
GDP/GNP follows a deterministic trend with
1> a >0-> fluctiation deminated by posilive externat

shocks

GDP/GNP as above, but fluctuations dominated
< 0-> by negative external shocks and/or a strong
import propensity

I =]-> complete tax smoothing
0<a . .
: ] < 1-> partial tax smoothing
= -] ->  complete consumption smoothing
0>a . . .
! { > -1 ->  partial consumption smoothing

The hypothetical sighs of the parameters in (xi) correspond to
those of (x) and for aj between 0 and -1 convergence is not
rejected.

The estimates are presented in Annex II, Table 3, and in
summary form in Table 5 below. They largely confirm Roubini’s
findings, though the coefficients for DEF and 1y in most
countries are well below the extreme hypothetical values of 1 and
-1 respectively. The average coefficient for the investment
coefficient is, at -.58, very close to that reported by Roubini,
whereas the DEF coefficient, at .61, is somewhat higher. On the
other hand, Roubini was not quite correct in disregarding GAP as
the coefficient is significant for ten of the countries. Moreover,
while BoP, DEF and I, satisfy the conditions for a co-integrated
set of variables in most countries, (x) should be complemented
with an EC-equation to capture the short-run dynamics and the
speed of convergence. Annex II, Table 3 shows in all cases a
negative coefficient for the ECM-term and an average value of
-.43, implying that almost 50% of the deviation from the
long-run path is eliminated in one year. The average values for the
dDEF and dlp coefficients are somewhat different from those of
the Cl-equations and for some individual countries quite large
differences are observed.
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Tabic 5

BoP response Lo changes in government deficit and private investment

Countries dBoP/dDEF dBoP/dl

Annex It | Annex [T} Roubini | Artis and | Annex I1 | Annex 11 | Roubini

Tablc4! | Table 32 | (1988)° | Bayoumi| Tabled® | Table 32| (1988)

(1989)4

Unifed States . . . 0.33 0.80 0.61 -0.07 -0.26 -0.32 -0.51
Japan........ 0.30 0.19 0.36 -0.05 -0.74 -00.49 -0.33
Germany ... .. 0.57 1.02 0.44 0.17 -1.00 -0.97 -0.35
France . ... ... 0.75 .36 0.65 0.02 -0.07 -0.17 ~0.11
United Kingdom 0.45 0.25 0.14 1.43 -(.50 -0.34 ~0.57
Italy ........ 0.34 0.50 0.51 - -1.00 ~(.60 -1.60
Canada ...... 0.21 0.20 0.23 0.01 ~0.61 -0.32 -G.57
Australia .. ... 0.06 0.52 0.15 0.20 ~-0.66 -0.90 -1.00
Austrig ., ... .. .22 0.64 0.37 G.44 -0.59 -0.70 -0.30
Belgium .., ... .73 0.72 0.51 G.10 -1.00 -,71 -0.41
Denmark ..... 0.28 0.44 0,27 - -0.10 0.14 -0.28
Finland ...... 0.01 0.28 0.18 0.00 ~1.00 -0.32 -{,62
Netherlands . . . . 1.00 .74 0.51 - -1.00 -{.96 -0.54
Spain ..., .. .. 0.28 1.13 .89 - -1.00 ~1.08 ~0.86
Sweden....... 0.15 (.45 0.49 (.34 -0.66 -0.18 ~0.61
Switzerland . . .. 1.00 .50 - - -0.61 -1.03 -
Average . ... .. 0.42 0.61 0.42 0.23 -0.71 -0.58 -0.54

' Calculated as 1 4+ DEF coefficient, using Cl-equation.

2 Taken from Cl-equation.
3 Coefficient of DEF” with sign reversed.

* Calculated from equation where dependent variable is d{s, - 1),

§ Calculated as (dS/d].; + d1/dS.y) -1, using Cl-equation.

When looking at separate country estimates, three groups of
countries may be distinguished:
- agroup centred around Germany and including Belgium, the
Netherlands, Austria and Spain* where both DEF and 1, have a
major impact on BoP, pointing to a rather high degree of
consumption as well as tax smoothing, assuming that changes in
DEF are regarded as transitory. However, contrary to this
underlying assumption, the DEF coefficients of the Cl-equations

44 Switzerland might also be included in this group, although it is difficult to
cxplain the farge coefficient on DEF.
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{on average .85) are in most of these countries higher than those
of the EC-equations (.61}, whereas both equations produce an
average investment coefficient of ~.89;

- asecond group comprising Japan, the United Kingdom, Italy,
Canada, Denmark, Finland and Sweden, for which the
coefficients of DEF and I, are below 0.6 in absolute terms,
suggesting that in these countries changes in fiscal policies and
private sector investment are to a large extent “absorbed” by
adjustments in private sector saving;

- a final group with widely different reaction patterns: the
United States with a substantial long-run effect of changes in
fiscal policy but only a moderate role for investment and very low
short-run impacts of both variables; Australia, where changes in
I, appear to be the main influence on BoP, while the coefficient
on DEF is relatively small and insignificant in the short run; and
France, for which it proved very difficult to estimate an
acceptable equation. Given the near-stationarity of BoP, the
poor results for the Cl-equation were perhaps to be expected, but
the EC-equation suggests that, in the very short run as well, BoP
changes are not very dependent on domestic factors.

Overall, the results in Table 5 give strong support to an
approach based on linking BoP to specific and pre-selected
domestic factors, but they also leave some open questions, which
may be pursued using an alternative approach:

- since the coefficient on DEF averages only .6, fiscal changes
are neither ignored by private households and firms nor fully
absorbed by corresponding changes in S, - I, thus pointing to an
independent role for private sector saving in explaining current
account movements;+s

- with the average coefficient on [, also close to .6, there is some
evidence of interaction between [; and S;,. One explanation might

4% If capital markets are not perfect, part of the adjustment may also come through
changes in i, as a rise (fall) in DEF increases (reduces) interest rates and “crowds” out
(in) private investment.
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be that firms and households are not indifferent between
domestic and foreign sources of financing domestic investment,
and this again points to an independent role for private saving;

- since I, cannot be considered an exogenous variable, an
evaluation of its influence on BoP should be derived from the
determinants of I, rather than from I, itself;

- finally, as argued by Baldwin and Krugman (1987), an
approach based on linking the external balance to selected
domestic balances ignores market-clearing conditions and so is
valid only under very restrictive assumptions.® Consequently,
the coefficients in equations (x) and (xi) are subject to specifi-
cation biases, which call for the addition of further variables but
might also be remedied by including market-clearing conditions
in analysing changes in domestic financial balances.

(c) The behaviour of domestic saving and investment.

In attempting to explain developments in domestic saving and
investment, we have confined the analysis to the aggregate private
sector, assuming that the behavioural equations for households
and firms are additive and leaving aside the extent to which
houschold and company saving are substitutable. The aggrega-
tion also implies that residential construction and business fixed
investment are explained by the same set of variables and that no
attempt has been made to identify inventory cycles.

The specification of the saving equation draws upon the
life-cycle model for household saving, which suggests that the
share of income devoted to saving is a positive function of
expected real income growth (dy).#” The aggregate saving ratio
further depends negatively on a number of demographic

4 The assumptions are that tradables are perfect substitutes or that country i's
spending propensity with respect (o goods produced in country i equals that of its major
trading partners.

ST It also depends negatively on real wealth, but since it is difficult o find wealth
data for all countries over the entire period this variable was not included.
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variables such as the population shares of dependants and
pensioners and the participation rates of married women and
persons above retirement age, but positively on average life
expectancy. Most of these variables are likely to change smoothly
over time and their separate influences are difficult to capturein a
time series analysis.*® Consequently, we have merely included a
time trend (TR), which is likely to capture the influence of the
dominant variable, but may, of course, include the effect of other
factors as well. The life-cycle model applied in Barro {1974) also
includes the public sector borrowing requirement (DEF) with an
expected negative sign for permanent changes and the rate of
unemployment (UN) or the output gap (GAP) may play a role
(Holtham and Kato (1986)), though the a priori sign is
ambiguous. The latter also applies to the real interest rate, which
was entered allowing separate coefficients for the nominal
interest rate (INT) and the expected rate of inflation (dp).

The main determinant of company saving is likely to be
profits, which change pro-cyclically but will be negatively
affected by the real effective exchange rate (REER) (Turner
(1986)), depending on the degree of international competition.
To the extent that investment increases the need for depreciation
allowances and/or raises profits, lagged private investment (I, _1)
would also enter the equation with an expected positive
coefficient.

Combining the houschold and company sectors then gives the
following specification for estimating private saving in % of
GNP (S,):

(xi) S, = ap + a; GAP (or UN) + a; dy + azdp + a; INT + as DEF + as REER
+arlyg +ag TR + ¢

with ag, a; and a; expected to be positive, 45 and a, negative and

¥ See, however, Graham (1987), who finds significant coefficients for several
demegraphic variables in cross-country regressions.
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ay, a;, a4 and ag either positive or negative.®® a, will be positive
(negative when cyclical movements are measured by UN) if the
share of company saving is large and households do not increase
precautionary saving in periods of high unemployment, while for
a high share of household saving and precautionary behaviour
during recessions, a; would be negative (positive for UN).

Fven though some of the determinants may affect saving with
a lag, equation (xii) is essentially a static relationship and, to
capture the short-run adjustments, it was complemented with an
equation in first differences, including, in addition to the
determinants given above, an error correction term:

(xiify dS, = ag + a; AGAPUN) + a; d(dy) + a3 d{dp) + a} dINT + a; dDEF
+ ag dREER + a3 dl, | + @&y + 1

with as between 0 and -1 if the short-run adjustments converge
smoothily towards the long-run path.

Private investment (denoted by I, and measured in % of GNP)
is usually assumed to be pro-cyclical and to be a positive function
of real income growth. On the other hand, the real interest rate
and the real effective exchange rate are likely to have a negative
influence, with the strength of REER again depending on the
degree of openness and international competition. To the extent
that both companies and households rely on past savings to
finance investment, I, will also be a positive function of S, _, and
the relative investment deflator (RIP) may enter the equation
with an expected positive (negative) sign when the price elasticity
of investment is below (above) unity. Finally, the rate of inflation
can play a separate role, stimulating investment if high inflation
makes real debt less burdensome, but discouraging capital

49 To the extent that saving also depends on the degree of uncertainty (proxied by
the rate of inflation}, the inflation coefficient will be capturing severa! influences,
including that of the missing real wealth variable. Assuming that dp can be taken as an
indicator of inflatienary expectations, the real interest rate effect would be measured by
ag and that of real wealth and uncertainty by (a: - ag).
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formation when inflation creates uncertainty or is perceived as
presaging a tightening of policies.*0

Combining these variables, the investment eguation was
specified as:!

(xiv) 1, = by + by GAP 4+ bydy + bydp + by INT + bs REER + bg S,
4 by RIP + v

with by, b;, by and bgexpected > 0, byand b; < Oand byand by =
0. As for private saving, the basic equation was complemented by
an error correction equation ((xv), not shown) containing the
variables above in first differences and an error correction term
measured as V.,.

In estimating (xii) to (xv) GAP, v, p and REER were enfered as
logs and the results (presented in detail in Annex 11, Table 4)%2
may be summarised as follows:

-~ most of the equations show quite high R2s and generally
support the two-step procedure, as the DF (ADF)-test for
stationarity is satisfied and - with three exceptions — all the error
correction terms are highly significant with the correct sign;*

- DEF mostly obtains a negative and highly significant coef-
ficient? which in several cases is close to unity. This is a highly
surprising result, given the rather mixed support which the debt
neutrality hypothesis has received in the literature, but it needs

3¢ The above list is not exhaustive with respect to the possible determinants of
investment. In particular, it excludes - mainly due to data and measurement problems -
measures of profitability, capital costs, taxes and the capital stock.

StAs for the saving equation, separate inflation effects may be measured by (b; -
b}, assuming that inflationary expectations are captured by dp.

52 Since changes in the net saving balance are of primary interest, a summary of the
net coefficients is given in Table 6.

33 The strong adjustment mechanisms found for both the saving and investment
eqguations are in contrast to the results reported by Feldstein and Bacchetta (1989), who
estimate error correction eguations on average country data by regressing dS and dl on
(I-S)_; and [lind that only dI respends.

%4 The exceptions are France, the Netherlands and Switzerland, while for Belgium
the coefficient is significant but only -.3.
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stressing that the coefficients are quite sensitive to the model and
specification chosen.s As shown in Table 5, the results obtained
using the saving-investment approach are in some cases
substantially different from those gencrated by the Roubini
model. Moreover, with a few exceptions, the coefficients are well
below those found by Artis and Bayoumi, suggesting that their
specification is also capturing a crowding-out effect with respect
to investment;

- the degree of interaction between private saving and invest-
ment is also model-dependent (and very sensitive to specification
changes within a given model), as the coefficients using I or S as
the dependent variable are generally smaller than those derived
from the Roubini model (Table 5).5 In Germany, Belgium,
Finland, the Netherlands and Spain investment and saving
appear to be independent of each other and the degree of
interaction is typically lower in the EC-equations than in the
Cl-equations;

- the real effective exchange rate is found to have a significant
(and negative) influence on either saving or investment (or both)
except in the United States, Australia, Denmark, the Netherlands
and Switzerland. Indeed, the adjustment induced via changes in

35 We have also made the simplifying assumption that the influence of a given
change in DEF does not depend on whether it stems from changes in taxes or
expenditure, or on the composition of tax and expenditure changes. Furthermore, by
disregarding wealth we have not allowed for any specific effects of changes in public
debt and the use of real GNP as a measure of private sectar income expectations may
not fully capture expectations with respect to private sector income growth. Recalling
also the earlier distinction between permanent and transitory changes in DEF, our
results cannot be taken as a rigorous test of the debt neutrality hypothesis but merely as
a strong indication that changes in the public sector borrowing reguirement should not
be ignored when analysing the determinants of private sector saving, For further
discussion of the specific isssues mentioned above see Feldstein (1982), Kormendi
(1983), Kormendi and Meguire (1986 and 1990}, Modigiani and Sterling (1986 and
1990), Feldstein and Elmendorf (1990), Barth et al. (1986), Kessler et al. (1986) and
Genberg (1988).

* Roubini {1988} comes to the opposite conclusion, but using total saving and
including oniy DEF on the right-hand side in addition to investment.
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the private sector saving-investment balance is in several cases as
powerful as or even stronger than the adjustment taking place via
changes in exports and imports;

- in ten countries investment is influenced by the long-term
interest rate, with relatively high and significant coefficients for
Germany, Italy, Austria, Belgium, the Netherlands, Sweden and
Switzerland. In the United States, Japan and the United Kingdom
investment does not appear to be sensitive to interest rates’? and
in the case of Spain no market rate is available prior to 1978;3#

- privatesavingseems to depend positively on long-term interest
rates in the United States, Australia, the Netherlands and
Switzerland, whereas for France, Austria, Denmark and Sweden
relatively large negative coefficients are obtained.The results for
Germany suggest that the sign and size of this effect depend on
the shares of household and company saving, as the former is
positively influenced while the latter has a negative sign;

- the rate of inflation has a positive effect on private saving in
ten of the countries, though in several cases the t-ratios are rather
low.*® Except for the United Kingdom and Australia, investment
is also positively affected;

- as might be expected, investment was found to be pro-cyclical
or positively affected by real income growth in all countries, with
both variables entering the equation with positive coefficients in
thirteen countries, though in some cases only one of them satis-
fied the criterion of a t-ratio higher than 2. In Belgium investment
does not respond very strongly to the activity variables, as the
GAP coefficient is insignificant and the coefficient on dy only .14;
- teal output growth has the expected positive influence on

3 In fact, when the loeng-term bond rate was included in the US investment
equation, the coefficient was posifive and highly significant.

% DEF was included in the investiment equation for Spain on the assumption that a
higher public sector borrowing requirement lowers bank lending to the private sector.
As can be seen from Annex 11, Table 4, the coefficient was highly significant.

5% Again the results for Germany indicate that this effect depends on the
composition of private saving as the positive influence is confined to houschold saving.
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saving in all cases, though Germany, France, Australia, Belgium,
the Netherlands and Switzerland show t-ratios of less than 2. By
contrast, the cyclical response of saving is rather mixed and does
not seem to follow any specific geographical pattern. In the
United States, the United Kingdom, Canada, Finland and the
Netherlands the saving ratio changes counter-cyclicaily but in
Japan, Germany, France, Italy, Australia, Belgium, Denmark,
Spain, Switzerland and Sweden it is pro-cyclical (and in several
cases quite strongly so), while a very weak cyclical pattern was
found for Austria.

I11.
Reconciliation and conclusions

A. Contributions to balance-of-payments changes

In discussing individual country coefficients it is useful to
compare them with those previously obtained for the BoP
equation and in a context based on contributions to changes in
financial balances over the period 1980-89.6%¢ This is done in
Table 6, which summarises the principal coefficients and variable
changes, and in Table 7, which gives a breakdown of contri-
butions by sector and component, 5!

Starting with the United States, the BoP-equation points to
the rise in domestic demand relative to that of trading partners as
the main cause of the deterioration in the external account.®2 This
development, however, is not the result of domestic demand
growth exceeding foreign demand growth by a large margin, but

% By focusing on the overall change between 1980 and 1989 we may, of course, be
ignoring important developments within the period.

6 Both tables are based on the EC-equations given in Annex I1, Tables 2 and 4 and
a complementary - and very rudimentary - equation for the public sector, obtained by
regressing DEF on GAP {or UN), dy, dp and INT. The REER coefficients in Table 6
and the REER contributions in Table 7 only include the direct effects and disregard
additional effects via changes in the terms of trade and the rate of inflation.

&2 By contrast, Helkie and Hooper (1988) fiad that three-quarters of the fall in US
net export volumes during 1980-86 can be ascribed to changes in relative prices,
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rather reflects the unfavourable elasticity ratio shown in Table 3.
Domestically the rise in demand and the closing of the output gap
was accompanied by a fall in net private saving,5® as investment is
more sensitive to income changes than saving. The public sector
balance improved in response to the cyclical recovery, but
because public sector net income is a positive function of inflation
the improvement in the US price performance during the 1980s
contributed to an overall rise in the public sector borrowing
requirement. The rise, however, was small, pointing to weaker
private net saving as the principal cause of the external
deterioration. Nonetheless, it might be argued that the absence of
a more rigorous fiscal policy was also important.® Firstly, since
exchange rate changes have no direct impact on domestic
financial balances a depreciation will only have a lasting effect on
the external account if supported by tighter fiscal policies.
Secondly, private saving is subject to a negative trend (a
cumulative 1% during 1980-89), which calls for a gradual
tightening of fiscal policy to maintain a balanced external
account. Thirdly, despite powerful adjustment mechanisms,
private saving and investment appear to have deviated from
historical patterns during the 1980s,55 thereby generating a fall in
net private saving which was much steeper than predicted.

83 In this section ‘net saving’ will frequently be used when referring to S-1 or the net
financial balance and is not 1o be confused with saving less depreciation.

% It could also be argued (see Blinder (1989)) that the rise in the public sector
borrowing requirement did not crowd out private investment, as widely feared early in
the 1980s, but instead crowded out exports and pulled in imports.

%5 This can be seen in the large contribution of the ECM-term which, in furn,
reflects a persistently low private saving ratio combined with relatively strong
investment growth, When a Chow-test was applied to the saving and investment
adjustment eguation, the F-value was oniy 1.1, and thus well below the level of
significance. A dummy variable included for the 1980s was insignificant in the long-run
investment equation, but produced a negative and significant coefficient in the saving
equation, generating at the same time a more satisfactory t-statistic for the real
exchange rate. When the corresponding error correction term was included in the saving
adjustment {unction, its coefficient declined to around 1 and the residual error also fell,
but mainly due to a larger and more negative trend tern.
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Table 6
Net financial balances: Principal coefficients and changes!

198089

Countries Financial Demand Prices

balance ”

GAP/DD dY/DD, dP/ToT?
Coeff. | Change | Coeff. | Change | Coeff. | Change
United States . . . .. S,-1, -0.21 6.5 0,21 3.1 0.07 - 6.4
Ex-lm -0.20 30.3 G.14 26.5 0.36 4.5
Japan . ... ... ... Sp-Ip ~(.07 11.1 0.10 0.5 -0.,01 - 2.3
Ex-Im -0.16 36.1 0.4] 25.9 0.48 310
Germany ... .... Sp-1, -0.24 3.8 0.08 2.6 -0.19 - 2.3
Ex-im -{0.51 i3.2 0.48 22.5 1.69 10.4
France ......... Sp-1p -0.43 4.6 -0.12 1.8 ~0.17 - 8.0
Ex-Im -0.22 [8.1 0.26 21.9 1.13 8.1
United Kingdom . Sp-1 -0.52 7.3 0.24 4.5 ¢.16 -12.8
Ex-Im -0.25 30.1 .10 214 2.42 - 0.4
Italy .......... Sp-Ty -0.47 -0.2 -0.45 -1.0 - -13.5
Ex-Im -0.31 21.8 0.31 21.7 [.80 3.0
Canada ....,... Sp-1p ~0.45 2.8 0.36 1.4 0.15 -~ 5.8
Ex-Im -0.33 3.8 0.32 29.4 1.55 3.1
Australia ... .. .. Sp-1, 0.0 6.3 0.20 0.8 0.21 - 4.5
Ex-Im -0.35 30.1 .29 28.9 0.96 5.5
Austria . ..., .., . $-1, -3.02 1.5 -0.18 0.9 -(.44 - 2.7
Ex-lm -0(.36 16.6 0.15 19.9 2.00 4.6
Belgium . ..... .. Sp-Ip 0.24 3.5 -0.05 -0.1 -0.23 0.0
Ex-Im -0.27 11.5 0.25 20.2 3.30 2.9
Denmark ....... Sp-1,s ~0.74 34 -0.55 1.5 0.1i - 4.2
Ex-Im -0.26 i1l 0.16 21.7 1.90 1.0
Finland ........ Sp-1p -0.45 3.2 0.15 -0.4 0.15 - 2.2
Ex-Im -0.37 31.6 0.21 20.6 - 14.2
Netherlands . . . . . . Sp-Ia -0.12 3.6 ~0.34 -0.4 -0.20 - 4.9
Ex-Im -0.26 1¢.0 0.27 15.9 [.85 39
Spain . ......... Sp-1, -0.40 14.6 -0.03 38 ~-0.05 - 6.9
Ex-Im -0,43 28.% 0.43 21.9 1.20 12.9
Sweden. .. ... ... So-1p -0.18 0.2 -0.10 5.9 0.10 - 3.9
Ex-Im -0.06 10,2 G.06 22.5 2.00 4.6
Switzerland . ... .. Sp-Ly -0.20 10.4 -0.10 -1.6 ~0.24 0.7
Ex-Im ~-(.52 20.6 0.26 21.8 2.67 14.3

! Changes in GAP, DD, DD, ToT and REER measured in logs and changesin dY, dP, INT, DEFF
and ECM in percentage points. An Okun-cocfficient of -3 has been assumed for all countrics with
U in savings equation.

2 Cocfﬁucnt multiplied by 10.

Coeff.  Change
Houschoids ~G.47  -0.16
Firms -0.89 0.28
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Table 6 (cont.)

Net financial balances: Principal coefficients and changes!

1980-8%

Exchange rate

Interest rate

Budget deficit

Error correction

REER? INT DEF ECM(S)/(Ex-Im) ECM(I}
Coeflf. | Change { Coeff. | Change | Coeff. | Change | Coeff. | Change | Coeff. | Change
- _16.0 0.09 -2.7 -(.50 ~0.69 -0.99 -1.03 ~-0.46 1.72
~0.18 ' - - - - -0.86 0.44 - -
(.20 41.2 - -3.4 -0.99 7.3t -0.72 -1.33 ~0.60 -2.03
-076 ‘ - - - - -0.98 0.32 - -
0.50 37 G.13 -1.7 -0.46 3.09 3 3 ~0.65 2.01
-0.30 . - - - - -0,92 0.54 - -
0.39 -12.9 ~-0.09 -4.6 ~-0.33 -1.38 -0.28 0.38 -0.60 1.13
~0.66 . - - - - -0.23 ~-1.65 - -
G.44 - 55 - ~3.7 -0.58 5.45 -0.74 0,99 -0.44 -0.33
-G 11 : - - - ~ -0.64 3.00 - -
0.25 150 -0.19 -3.8 -0.92 ~1.60 ~-0.92 -0.08 -0.12 -1.51
-0.56 : - - - - ~0.46 3.35 - -
~0.13 19.2 - -2.5 -0.79 -0.55 -0.88 -0.46 -0.534 -1.03
-0.37 ' - - - - -0.25 1.28 - -
~-0.11 4.1 - 1.7 -0.88 2.76 -0.52 -1.15 -0.91 0.77
-0.25 ' - - - - -0.53 1.41 - -
-1.26 _ 40 0.50 -2.1 -0.74 -1.00 -1.22 ~-0.21 -4.74 0.12
-0.71 ' - - - - ~0.64 2.30 - -
-0.35 325 0.51 -3.5 -0.33 2.40 -1.32 -0.74 -{).83 -{).89
-0.5¢ R - - - - -0.39 -0.51 - -
-0.28 142 -0.27 -8.8 -0.64 2.17 -0.70 -0.62 ~0.63 ~i.15
-0.46 ’ - - - - -0.93 0.16 - -
-0.11 14.0 0.51 -3.8 -1.10 2.38 ~-1.46 -0,12 ~-1.15 -1,10
-0.92 ) - - - - -0.52 0.62 - -
0.07 ~14.9 0.83 -3.2 -0.23 0.78 -0.64 ~0.92 -0.64 0.18
-1.18 ' - - - - ~0.62 2.21 - -
-0.41 58 - -2.2 -1.06 0.42 -0.48 0.91 -0.63 {.53
~0.65 : - - - - -0.42 ~-1.43 -~ -
-0.72 5.6 ~0.26 -0.7 -0.73 8.82 ~0.68 -0.38 -(.58 -2.63
-1.09 ’ - - - - ~-1.09 G.70 - -
-0.18 - 1.9 0.52 0.4 -0.26 0.64 -0.47 ~G.24 ~-(.85 2.67
-0.89 ’ - - - - -0.44 2.73 - -

Note: The product of coefficients and changes may not in all cases produce the figures shown in the
following Table 7, since all changes are measured from 1980 to 1989 and do not take account of

fags in the independent variabies.
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Table 7
Changes in financial balances by sector and contributing factor

Couniries Sector Aclivity }dl’/d'{‘df! dREER | dINT |TR/RCS.| dDEF | ECM | Total
1980-89, in % of GNP
United States . . . | Private -0.69 | -0.71 - ~0.23 | -2.24 0.35 1.77 | - 1.75
Public 1.00 | ~i.44 - 0.02 | -0.27 - - - 0.69
Total 0.31 ¢ -~2.15 - -0.21 | =251 0.35 1.77 | - 2,44
Non-res. | -2.51 0.16 0.29 - ~-0.00 - -0.38 | - 2.44
Japan., .., ..... Private 0.68 | -0.09 0.89 - LG9 | -7.00 | -0.25 | - 4.08
Public 4.31 - - {.25 1.55 - - 7.11
Total 4.99 [ -0.09 0.89 £.25 3.24 -7.00 | -0.25 7.1
Non-res. 4.69 1.49 | 3,14 - 0.30 - ~-0.31 3.03
Germany . .... Private ~-1.59 3.34 0.15 { -0.08 .64 | -1.46 1.13 3.13
Public 1.25 - - 0.31 {.53 - - 3.09
Total -0.34 3134 Q.15 0.23 3.17 | ~1.46 1.13 6.22
Non-res. 4.02 1.77 | -0.#1 - 1.04 - -0.50 6.22
France . ....,. Private ~-1.64 1.27 1 -1.54 | -0.43 2,92 .45 0.57 1.60
Public 0.15 | -0.58 - 0.33 | -1.28 . - ~ 1.38
Total -1.49 0.69 { -1.54 | -0.10 1.64 .45 0.57 0.22
Non-res. 0.72 0.91 0.86 - ~2.66 - 0.39 0.22
United Kingdom Private ~2.47 | -2.33 0.64 - -3.58 | -4.10 0.82 | -11.02
Public 1.27 392 - 0.36 | -~0.i0 - - 5.48
Total ~1.20 1.59 0.64 0.36 | -3.68 | -4.10 0.82 | - 5.57
Non-res. | -4.13 | ~0,10 0.06 - 0.53 - -1,93 | - 557
ftaly ........ Private 0.72 - 0.45 0.71 | -0.57 .45 | -0.12 2.64
Public -0.74 | -4.56 - 3.42 0.28 ~ - - 1.60
Totat -0.02 | -4.56 0.45 4.13 | -0.29 [.45 | ~G.12 1.04
Non-res, 1 -0.02 1.46 | -0.84 - 1.98 - -1.54 1.04
Canada ...... Private ~1.17 | -0.88 | -0.22 - -0.72 043 | -Gh14 | - 2,70
Pubiic 0.51 | -1.16 - - 0.10 - - - Q.55
Total ~0.66 | -2.04 | -0.22 - -0.62 043 | -0.14 | - 3.25
Now-res. | —~1.00 0.48 | -0.72 - -1.68 - -0.33 1 - 3.25
Australia ... .. Private -1.43 | -0.95 0.04 - -3.41 ~2.42 130 | - 6.87
Public 1.53 0.40¢ - ~0.48 1.31 - E 2.76
Total 0.10 | -0.55 0.04 | -0.48 | -2.10 | -2.42 £.30 |~ 4.11
Non-res. § -2.14 0.53 | -0.12 - -1.63 - -0.75 - 4,11
Ausiria . ... ... Private -0.19 1.19 1.04 -0.42 1.18 0.74 (.34 3.85
Public -1.01 | ~1.46 - 2.12 | -0.65 - - ~ 1.00
Total ~-1.20 § -0.27 1.0% 1.70 0.53 0.74 (.34 2.85
Non-res. 2.94 0.92 0.55 - -0.09 - ~-1.47 2.85
Belgium ... ... Private ~1.98 | -0.24 1.21 | -0.53 5.22 | -0.81 0.23 3.0
Public -0.87 - - 2.67 0.60 - - 2.40
Total -2.85 | -0.24 1.21 2.14 5.82 | -0.8] 0.23 5.50
Non-res. 1.96 0.95 2.29 - G.10 ~ (.20 5.50
Denmark ... .. Private -1.40 § -0.45 (.46 2.49 060 | -1.40 | -0.32 | - (02
Public 313§ -2.85 - 438 { -2.76 - - 2.17
Total 1.73 | -3.03 0.46 6.87 | -2.16 | -1.40 | -0.32 2.15
Non-res. 0.72 0.20 - 0.64 (.74 - ~0.15 2.15
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Table 7 {cont.)
Changes in financial balances by sector and contributing factor

Countries Sector Activity dl‘/d’l‘o’[‘i dRELER | dINT !TR/Rcs.t dDEF l LCM l Total
1980-89, in % of GNP
Finland .. .... Private ~-1.78 { -0.25 | ~0.13 | -i.14 3.02 | -2.68 | -0.94 | -3.90
Public 0.62 | ~0.34 - 2.43 | -0.33 - - .38
Total ~3,16 1 -0.59 | -0.13 1.29 269 | -2.68 { ~0.94 | -1.52
Non-res. | ~-1.84 - -1.29 - 1.93 - -0.32 1 -1.52
Netherlands . . . . | Private -(.88 3.13 | -0.10 0.04 0.45 | -0.18 G.72 1.88
Public 1.89 | -1.86 - 1.66 | -0.91 - - 0.78
Total 1.7% 1.27 | -0.10 170 | -0.46 1 -0.18 0.72 4,06
Non-res, 2.74 0.72 1.76 - 0.81 - ~1,37 4.66
Spain .. ...... Private =398 | -0.32 0.16 - 3.09 | -0.42 0.55 | -0.92
Pubiic -0.67 - - - 1.09 - - 0.42
Total -4.65 | -0.32 .16 - 4,18 | -0.42 0.55 | -0.50
Non-res. | —-1.41 1.55 1 -0.31 - -(.93 - 0.61 -0.50
Sweden....... Private -0.73 | -0.40 1.38 .21 0.28 | -7.32 | -1.26 | -7.84
Public 5.05 .13 - 0.34 2.3¢ - - §.82
Total 4,32 0,73 1.38 0.55 2.58 | -7.32 1 ~1.26 0.98
MNon-res. 0,72 0.92 0.58 - -0.47 - -6.77 0.98
Switzerland . ... | Private -1.87 | -0.06 | -0.02 .30 2.68 | -G.17 2.37 3.23
Public 0.11 | ~0.15 - 0,05 0.63 - - 0.64
Total -1.76 | -0.21 | -0.02 0.35 331 -0.17 2.37 3.87
Non-res. | -0.41 3.83 0.17 - 1.50 - ~1,22 3.87

Notation: Activity

dr

dToT
dREER
dINT
dDEF
ECM
TR/RES

changes in output gap (er unemployment) and rcal growth for domestic scctors and

the difference between growth of foreign and domestic demand for non-residents.

LI S I I

changes in the rate of inflation {output deflator)
changes in the terms of trade
changes in the real effective exchange rate
changes in the long-term bond rate
changes in the pubiic seclor borrowing reguirement
error correction term
sum of trend and resiclual components.

Contributions are calculaled using the coefficients for the EC-equations shown in Annex I,
Tables 2 and 4, and a preliminary equation for the public scctor (not shown). The activity effects
given for non-residents include a frend in the case of France, the United Kingdom, Austria,
Finland and Swilzerland; see Annex 11, Table 2. Moreover, the price effects include the contri-
butions from changes in profit rates or the relative investment deflator in the case of Germany,
the United Kingdom and the Netheriands.,

In many respects Japan presents the opposite picture to that of
the United States. Although domestic demand growth was much
faster in Japan than in its major trading partners, a favourable
clasticity ratio helped to produce an improvement in the current
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external account, which was only partly offset by the net effect of
exchange rate and terms of trade movements.% Moreover, with
saving being more sensitive to income changes than investment,
domestic demand growth had a positive effect on net private
saving and generated an even stronger decline in the public sector
borrowing requirement. Exchange rate movements further
boosted net national saving and the net contribution from the
error correction terms was much smaller than in the United
States, since both saving and investment have been running
somewhat below their long-run trends in the 1980s. From the
overall figures in Table 7 it appears that the remarkable improve-
ment in the fiscal balance (partly the result of tighter policies as
suggested by the positive residual contribution) was the primary
cause of the external surplus. However, the general government
balance may be a poor indicator of fiscal policies, since it includes
a large and rising surplus for the social sccurity sector. In
addition, though partly related, most of the fall in the borrowing
requirement was offset by lower private saving. On balance, it
seems that given the strength of net private saving a relatively
restrictive fiscal policy has allowed the 3% improvement in the
external account to be smoothly and quickly accommodated
domestically.7

In Germany the public sector borrowing requirement also fell
during the 1980s (partly induced by stronger income growth and
partly due to tighter policies) and accounted for about one-half of
the external improvement. Explaining the steep rise in net private
saving is more problematic. The first point to note is that it was

% White positive relative demand and negative real exchange rate contributions
also characterised Japanese developments during the 1960s and 1970s, the positive
terms-of-trade effect is unique to the 1980s. 1t can be related to the fall in the prices of
oil and other raw materials (which constitute the bulk of Japanese imports) combined
with some strengthening of profit margins on exports of manufactured goods,

" Indeed, by 1989 the error corrections “in store” for this year were about + A%
for both the BoP and the net domestic saving cquations.
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necessary to disaggregate private saving into company and
household saving, as the combined equation yielded an R2of only
.14. Moreover, the rise in the profit share during the 1980s
appears to have played a major role in boosting company saving,
so that part of the recorded rise in net private saving is conditional
on maintaining the current profit share of income.5® After
accounting for these special factors, the combined contribution
of the residual and error correction terms amount to 234%, which
can be ascribed mainly to a negative trend (1.3% during 1980-89)
and some transitory elements in the investment function.® In
assessing these changes it is, of course, important to bear in mind
that Germany started the 1980s with a deficit on the current
external account, so that part of the recorded improvement
reflects a “return to normal”.™ At the same time, with policies
geared to consolidating public sector finances and restoring com-
pany profitability, the stage was set for accommodating further
improvements, including favourable terms-of-trade changes.
The calculations shown for France confirm the carlier
impression of an almost stationary process for BoP. During the
1980s BoP has changed by only .2% and except for the residual
all contributions are quite small. Despite the poor statistical fit it
is worth noting the positive sign on the REER-contribution in the
BoP equation (compared with a large and negative contribution
in the 1970s), which may be seen as the effect of anti-inflationary
policies.” On the domestic side the residual contribution is rather
large and almost entirely due (o a negative residual in the

6 In Table 7 this cffect is included under prices and accounts for most of the
contribution, On this point see also Neuthinger (1989).

6 The ECM-term is rather large but mostly reficcts developments in the early
1980s, when investment was relatively low but stilf exceeded the level predicted by the
lottg-run equation.

2 Indeed, during 1980-83 the ECM-term contributed some 1¥:% to the rise in
BoP.

1 At the same time, the real depreciation weakened net domestic saving by
stimulating investment spending more than saving.
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investment function. Hence, the recorded rise in net private
saving is to a considerable extent the result of underpredicting the
fall in investment and may, therefore, be only transitory. Private
saving is characterised by an unusually large negative coefficient
with respect to the rate of unemployment, which, given the rise in
the latter during the 1980s, accounts for the negative activity
contribution. By contrast, the built-in budget stabilisers are
rather weak and most of the increase in the public sector
borrowing requirement appears to reflect a weakening of the
underlying balance.

In contrast to the stable picture for France, that of the United
Kingdom is one of large fluctuations (see Graphs 5 and 13). The
rise in Y/Y* has been accompanied by a fall in net private saving
and by an even sharper decline in the external account, reflecting
(asin the United States) a marked rise in domestic demand growth
relative to the warranted rate.”? Cyclical factors, however,
account for only one-fourth of the fall in net private saving, as a
strong response fo the lower rate of price increases and the
improvement in the public sector balance (mostly induced by
stronger real income growth and lower inflation) added about
7% to the deficit, leaving some 32% (most of which was
accounted for by an overprediction of saving) as a residual item,
Given the large changes observed during the 1980s, it is natural to
ask whether the estimates contain any signs of reversals towards
earlier and more stable patterns. However, at current levels of the
explanatory variables this appears not to be the case. On the
external side, the ECM-contribution is negative, implying that
the downward adjustment to the rapidly deteriorating long-run
path has been only partly completed. Moreover, while the
residual pattern for the early 1980s might indicate a positive
influence of supply-side policies, negative residuals for 1988 and

7 Eixchange rate movements have had only a moderate impact, though it is worth
noting that net domestic saving is more responsive to exchange rate movements than the
current external account.,
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1989 suggest that such effects were by then largely exhausted. On
the domestic side, the main problem is the overprediction of
saving, but various attempts at improving the estimates met with
no success. By contrast, an ad hoc adjustment to the long-run
investment eguation succeeded in removing a tendency for the
ECM-changes to accumulate, though this adjustment merely
serves to identify and quantify a problem and does not provide an
explanation.

Looking at graphs 7 and 15 for Iialy, two features stand out:
(i} a marked rise in net private saving but (ii) an even sharper
worsening of the public sector balance starting in 1979, which has
cenerated a deterioration in net national saving and in the current
external account, The impression of a substantial trade-off
between private and public saving is supported by the empirical
estimates, as DEF enters the private saving function with a
coefficient of -.9 and the rise in DEF accounts for more than
one-half of the rise in net private saving. In addition, net private
saving has been helped by the fall in demand growth during the
1980s and by the real appreciation of the exchange rate. The latter
is unique to the 1980s and reflects a firmer exchange rate policy in
conditions of a sluggish response of unit labour cost increases to
the new regime. On the whole, the reconciliation of domestic and
external financial balances does not pose major problems in the
case of Italy. The BoP equation contains a large and negative
ECM-term (implying that BoP has been exceeding its long-run
value), but it is offset by the residual item and mainly reflects
developments in the early 1980s. On the domestic side there are
large but offsetting errors (a cumulative 1V:-13%4% for both

# While the investment adjustment eguation casily passed the Chow-test for
parameter stability (F-value of 1.4), and the Cl-cquation was stationary without any
intercept shifts, a dummy variable for the 1980s produced a highly significant
coefficient (see Annex 11, Table 4), pointing to an upward shift in the investment/GDP
ratio of 24 percentage points. Applying a similar procedure to the saving equation also
produced a significant coefficient, but it was necessary to retain the dummy in the
EC-equation and its contribution exceeded the residual of the unadjusied cquation.
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equations) in the saving and investment equations and the small
ECM-term reflects a weak adjustment mechanism in the
investment equation. More importantly, a continued financing of
the public sector borrowing requirement through private saving
will eventually cause problems in maintaining investment and real
output growth.

Explaining net domestic saving in Canada is also unprobiem-
atic when relying on the domestic approach. Given the negative
elasticity of net saving with respect to cyclical changes, the rise in
output and demand growth was accompanied by a fall in net
private saving, which was only partly offset by the effect of
built-in budget stabilisers. The decline in the rate of inflation also
had a negative effect (especially on the fiscal balance) and the
appreciation of the exchange rate further weakened net national
saving. The error correction and residual items are both small and
reflect high R2s and powerful adjustment mechanisms in the
underlying equations. The adjustment of private saving to
changes in the budget deficit is also powerful, which is evident in
the large “bulges” observed in Graph 18.74 Consequently, despite
the openness of the Canadian economy and the large fluctuations
of the real exchange rate it has behaved almost like a closed
system: firstly, fiscal policy plays only a minor role in explaining
movements in the external balance, but has strong crowding out
and crowding in effects on private saving; secondly, even though
saving and investment are both very sensitive to exchange rate
movernents, net saving is not because the two elasticities have the
same sign and are about equal in size; and thirdly (and most
surprisingly), the BoP equation is very poor and provides very
little additional information. Indeed, as can be seen {rom Annex
II, Table 1, the long-run BoP-equation has an R2 of only .23 and
does not satisfy the DF-test for co-integration at the 5%

™ The “inverse relation” is particularly evident during 1981-85, when the public
sector borrowing requirement rose by 5.5 percentage points and private net saving by
5.8 points. Over the next three years the PSBR fell by 4.2 points while the decline in net
private saving at 7 points was somewhat larger.
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significance level. As a result, the EC-equation, which is used in
calculating contributions, has a weak adjustment mechanism and
an equally poor fit.”s An even more surprising result is the virtual
absence of exchange rate effects (despite a high elasticity in the
long-run export equation) and even the contribution of terms of
trade changes looks small in comparison with that of changes in
the domestic inflation rate.

Net private saving in Australic has been negative during most
of the 1960-89 period (see Graph 18) and over the last five years
the deficit has grown to around 6% of GNP. Over the same
period the public sector borrowing requirement fell by almost 5%
of GNP due to cyclical developments and lower inflation but also
under the influence of a more restrictive policy stance, This again
points to a rather strong trade-off between private and public net
saving, which is confirmed by the saving equations, but not by the -
Roubini model discussed earlier. Another reason for the fall in
net private saving was the recovery in income and demand growth
as the higher rate of capacity utilisation boosted investment
spending and the simultaneous rise in unemployment (refiecting
an unusually rapid growth of the labour force) depressed saving.
The fall in the rate of inflation added a further 1% {0 the saving
deficit, while neither saving nor investment is very sensitive to
exchange rate movements. Hence the Australian economy
displays some of the same features noted above for Canada, with
the exception that the domestic approach is much less satisfactory
than in the case of Canada. About one-half of the fall in net
private saving is left as a residual item, of which two-thirds can be
ascribed to an underprediction of the fall in gross private saving.
infact, the latter seems to have been one of the principal causes of
the weakness in the external account and is highly surprising,
particularly in view of a remarkable degree of real wage restraint
and the recovery in the profit share, which, at 7 percentage points

75 The ECM-changes in Tabie 6 actually understate the weakness of the adjustiment
mechanism with Z]HECM = 4.2% and LHECM = -3.3,
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between 1983 and 1989, was more pronounced than for any of the
other countries included in the sample.”s Against this background
the external approach is more satisfactory, ascribing about
one-half of the rise in the external deficit to the strong growth of
domestic demand relative to other countries and leaving only
12% as a residual. The terms-of-trade influence is also signifi-
cant, while the estimated exchange rate effect looks weak given
the large elasticities of the trade equations and the volatility of the
exchange rate (50% between peak and trough for the 1980s).
The picture for Austria is characterised by a high stability of
gross private saving (see Graph 19), which partly explains the
relatively low R? for the long-run saving equation but also the
very strong adjustment mechanism in the EC-equation. Private
investment has been more volatile and some of the coefficients in
the Cl-equation have low t-statistics. The coefficients of the
EC-equation are more satisfactory, but the equation under-
predicts the fall in the investment/GNP ratio during the 1980s
and this accounts for most of the residual term. Otherwise the rise
in net private saving can be related mostly to the depreciation of
the real exchange rate (which has stimulated saving but not
investment), the fall in the inflation rate and the rise in the budget
deficit. Lower interest rates, on the other hand, have reduced net
private saving by stimulating investment but improved the fiscal
balance, whereas the rise in unemployment and the lower
inflation rate have both contributed to a worsening of the public
sector balance. An interesting feature of the external equations is
the very low R? for the Cl-equation combined with an EC-

" When the lagged profit share was added to the long-run saving equatiosn, it
oblained a highly significant but #epative coefficient, contrary to economic theory and
relationships found for other countries. On the other hand, when the statistical
discrepancy, which rose by 2-214% of GNP during the 1980s, is ignored rather than
combined with saving, the fall in the latter becomes much smaller. For further
discussion of this issue see McKibbin and Mosking (1990) and Edey and Britten-Jones
(1990).
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equation with a strong adjustment mechanism? and a high R
However, reconciling the corresponding contributions with those
obtained from the domestic approach is less straightforward. In
the first place, the short-run BoP equation contains a large
positive trend, which has been included under the activity
contribution but exceeds the trend found in Graph 4, Secondly,
the ECM-contributions have opposite signs, pointing to a certain
inconsistency between the two approaches, though part of the
ECM-change for the BoP equation can be ascribed to develop-
ments in the early 1980.

As already mentioned, the BoP equation for Belgium poses
certain problems, as changes in BoP barely meet the conditions
for a stationary series, while REER is close to being stationary.
Nonetheless, when the EC-equation is applied in calculating
contributions, the results do not appear implausible. With
domestic demand restrained, relative demand growth has had a
positive influence on the external account and, following the
nominal depreciation of 1981 and the adoption of nominal and
real wage restraining policies, depreciation of the real exchange
rate has strengthened the external account to the tune of 2% of
GNP. Terms-of-trade improvements have added another 1%,
leaving only Ys% as error correction and residual items. By
contrast, the domestic approach met with several difficulties.
Firstly, it was only possible to obtain a satisfactory long-run
investment equation, when the coefficient on the real exchange
rate was constrained to zero prior to the devaluation of 1981.
Even so, the corresponding EC-equation understates the fall in
the investment ratio and accounts for more than two-thirds of the
residual.” Secondly, the long-run saving equation displays a

77 As mentioned on page 8, the BoP process for Austria is stationary around a
rather flat quadratic trend and the significant adjustiment coefficient can be seen as
guickly eliminating deviations from this stable path.

7 When the investment adjustment equation was subjected to the Chow-test it
produced an F-value of 1.8, which is relatively high but still below the level of
significance.
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positive trend of about A% per vear, which reappears in the
EC-equation and accounts for the remainder of the residual.
Various attempts at finding more plausible explanations for the
rise in saving were unsuccessful,” but it is possible that the trend
serves as a correction to the unemployment term. % Despite a fall
in the output gap and slow labour force growth, unemployment
in Belgium rose between 1980 and 1989, suggesting a structural
disequilibrium in the labour market and raising some doubts
regarding the role of unemployment as a determinant of saving.
Thirdly, even though the budget deficit figures prominently in the
public debate, private saving reacts only moderately. At the same
time, the rudimentary equation for the public sector balance is
not implausible, showing a negative impact of the rise in
unemployment, a large positive effect of the fall in interest rates
and a slight improvement in the underlying balance.

For both Denmark and Finland it was necessary to resort to ad
hoc adjustments in order to generate a plausible correction
mechanism.® In the case of Denmark, the cumulative ECM-
terms in the unadjusted equations attained values of upto 5% for
the 1980s and for Finland they were even higher for the BoP
function. Although the Chow-test did not indicate significant
parameter instability,$? a dummy variable inserted into the CJ-
equations was highly significant in the Danish investment
equation and the Finnish saving function and almost significant

™ One reason for the rise in saving is likely to have been the increase it the profit
share of income, but when profits were included in the saving function the coefficient
was insignificant and leaving out the trend term led to a substantial drop in the
explanatory power.

# Reealeulating the contribuitions in Table 7 on this basis produces an activity
effect of + 1% and a residual item of 2.4%.

8 On the other hand, the adjustments were not required to satisfy the co-
infegration conditions.

# For Denmark the Chow-test produced F-values of around 2.4, which are almost
significant, whereas for Finland they were much lower but derived from equations with
rather high standard errors, which weaken the power of the test.
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in the remaining ones.®3 Moreover, in all cases the cumulative
ECM-terms declined substantially and helped to generate more
plausible contribution figures.

Apart from these corrections, which of course do not provide
a better explanation of changes in financial balances but merely
more satisfactory statistical properties, developments in Denmark
(see Graph 17) point to a very strong trade-off between public and
private net saving, with the former moving sharply into deficit in
the early 1980s and subsequently improving, while the latter shifts
from a large surplus to a deficit, with both imbalances shrinking
towards the end of the period. The interaction is reflected in a
significant and negative DEF-coefficient in the saving equation
and saving is also very sensitive to changes in interest rates. On
the other hand, exchange rate effects are small and totally absent
in the investment function, so that the direct domestic counter-
part to exchange rate-induced improvements in the external
account is very small. Yet, indirectly, exchange rate policies may
have affected the domestic balances, as the move to a firmer
exchange rate policy by end-1982 was a precondition for lowering
interest rates (more than 10 percentage points between 1982 and
1989) and inflation, which together have raised net national
saving by 2% of GNP. Cyclical factors have had a negative effect
on net private saving but reduced the public sector borrowing
requirement substantially. An even more important element in
consolidating the budget has been the fall in interest rates,
whereas the large negative residual points to a weakening of the
underlying balance, mainly owing to tax reforms and problems in
breaking a positive trend in public spending. The contributions
derived from the external adjustment equation look relatively
small but in several cases this is the net outcome of divergent
movements during the 1980s or large year-to-year fluctuations.
Relative demand lactors generated a negative impact in the early

83 For the Finnish investment function the most satisfactory resuits were obtained
when - as in Belgium - the dummy variable was combined with the exchange rate,
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1980s but this was more than offset by changes later in the period.
The exchange rate contribution shows a succession of positive
values in years of nominal depreciation followed by negative
values in years (such as 1987-88) when unit labour cost growth
was too high but the nominal rate was kept stable. The error
correction mechanism is quite powerful and the cumulative
ECM-terms and residuals are small, which is slightly surprising
considering the rise in net foreign debt and in interest payments to
abroad.

Private investment has usually exceeded private saving in
Finland and the saving deficit widened to almost 7% of GNP last
vear (Graph 20). Moreover, the negative coefficient on the
dummy variable in the long-run saving equation suggests that this
was not a temporary deviation. Given the stable development in
the public sector balance as well as the large offsets to fiscal
changes, net private saving appears to be the “driving force”
behind balance of payments changes, but reconciling the two
approaches is, in fact, fraught with several problems. In the first
place, net domestic saving and the external account are both very
sensitive to cyclical changes and exchange rate movements (Table
6) and in theory the marked rise in Y/Y* and DD/DDy, could -
after allowing for lags - have been offset by devaluations.
However, because of excessive unit labour cost growth in a period
when a policy of keeping the nominal effective exchange rate
stable was adhered to, the real exchange rate has appreciated by
almost 14%, thus aggravating the demand-induced deterioration
in domestic and foreign net saving. Secondly, and more
importantly, the relatively small ECM-contributions are
deceiving, since the dummy variable technique introduces large
changes in the long-run BoP and private saving ratios.

During the 1980s the external balance of the Netherlands has
benefited from a marked rise in foreign demand relative to
domestic demand growth, which together with a 15% real
depreciation strengthened the current account by 414% relative
to GNP. At first glance it is difficult to identify the counterparts
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in the domestic financial balances, as the demand-induced rise in
net saving was only 134% - and entirely the result of built-in
budget stabilisers - and the depreciation actually had a negative
effect. However, one common factor has been a successful anti-
inflationary policy which was instrumental in improving
international competitiveness and thereby company profits and
net private saving.® Falling interest rates further reduced the
public sector borrowing requirement (offsetting most of the
adverse revenue effect of lower inflation), but have had only a
marginal effect on net private saving. Judging by the residual
items and the cumulative ECM-terms the domestic equations
provide a better explanation of current account developments
than the BoP equation,® and the situation by the end of the 1980s
appears to be stable. However, the small residual error for net
private saving is the net outcome of larger errors, as the rise in
bath investment and gross private saving is overpredicted.
Moreover, part of the recorded increase in net national saving is
due to the odd combination of stronger real income growth and
higher unemployment (+ 5% during the 1980s). Once this comes
to an end and investment catches up with the predicted rate, net
private saving will decline and - unless there are offsetting
changes in the fiscal balance - so will the current-account surplus.

Turning to Spain, it may be seen {Graph 20} that private
investment displays a remarkable decline from about 28% in 1974
to only 15% in 1985 and then recovers somewhat over the next
four vears. During the same period the public sector financial
balance deteriorated from +1 to -7% of GNP, while private
saving was refatively stable. Against this background it is not too
surprising that the empirical estimates reveal a very strong
crowding-out effect in the private investment equation, although

% As seen in Annex I, Table 4, the profit share has a significant influence on
private saving, and the improvement in profits during the 1980s accounts for two-thirds
of the change shown for price contribution.

8 It should also be recalled that a dummy variable was inserted inio the BoP
equation to satisfy the conditions for co-integration.
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the coefficient may be biased by the absence of any indicator of
the transmission mechanism.® Gross private saving is also
influenced by fiscal changes and, in addition, is negatively
affected by the exchange rate appreciation and the cyclical
developments in the 1980s. However, the latter, and even more so
the activity contributions to budgetary changes, may be biased by
the use of the rate of unemployment as a cyclical indicator.$” The
residual term is also relatively high and reflects the combined
effect of overpredicting the investment ratio as well as the fall in
saving. Consequently, and despite the satisfactory statistical
properties of the short and long-term domestic equations, the
external approach on balance provides a better explanation of
developments in net national saving: the residual is small,$ the
error correction mechanism effectively eliminates deviations
from the long-run path and there are two interesting changes
compared with earlier periods. In the past, the favourable
elasticity ratio has produced a positive contribution from relative
demand growth but this was reversed in the 1980s because of the
exceptionally strong growth of domestic demand. Secondly,
relative price changes have usually provided a negative contri-
bution as a rising trend in relative unit labour costs was
accompanied by a real appreciation, the effect of which was only
partly offset by a rise in export prices relative to import prices.
Lately, however, because of a slowdown in unit labour cost

8 Asalready mentioned, there is no long-run market interest rate available priorto
1978 but it may be assumed that the crowding-out of private investiment has oceurred
via credit restrictions.

¥ Between 1979 and 1987 the rate of unemployment increased from 7.9 to 20.5%,
even though the rate of output growth picked up from ~.1 to + 5.5 and the outpul gap
was reduced by 4 percentage points. When the output gap was used as a cyclical
indicator, it generated an impiausibly large rise in net public sector revenue but a
unegative coefficient in the savings equation. Estimating the saving equation including
an intercept term produced a trend rise of .3% pes vear and a substantial overprediction
of the savings ratio,

5 The negalive sign is likely te be the resull of tariff reductions foliowing accession
o the European Community.
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growth, real exchange rate changes have been much smaller®?
and their impact more than offset by substantial terms of trade
gains,

When analysing changes in the external balance for Sweden it
is natural to turn first to fiscal policies, since the fall in the public
sector borrowing requirement (8.8% during the 1980s and from
trough to peak amounting to no less than 11% of GNP) was
larger than for any of the other countries in the sample. Yet for
two reasons it seems inappropriate to regard fiscal changes as an
exogenous and causal factor. Firstly, because of a strong trade-
off between public and private saving some 75% of the fiscal
improvement was offset by lower private saving. Secondly, even
though a policy of fiscal consolidation was formally adopted to
support the exchange rate devaluation of 1982, most of the fail in
the deficit appears to have been induced by built-in stabilisers and
by the the fall in inflation and nominal interest rates, leaving only
2% as an improvement in the underlying balance. Turning to
the private sector, gross saving is strongly pro-cyclical but
declines in response to a rise in the real interest rate and the
exchange rate. A powerful correction mechanism has kept actual
saving close to its long-run path and considering the steep fail in
saving (612% of GNP between 1980 and 1989) the residual error
(1%) is small. The investment function generates a cumulation of
negative deviations from the long-run path and overpredicts the
level of investment by some 14% of GNP. On balance, however,
the domestic equations provide a better explanation of balance of
payments developments than the BoP equation, which had to be
augmented by ad hoc adjustments.? Another disturbing feature

# Until 1988, the real exchange rate was actually below the 1979 level.

0 When using the standard eguation the residual error as well as the cumulative
ECMs were rather Jarge and, even though the Chow-test did not identify a high degree
of parameter instability, a 1980-89 dummy variable inserted into the Cl-equation
obtained a significant coefficient and pointed to a deterioration of almost 2%.
Morcover, the re-estimated EC-equalion produced a more satisfactory adjustment
mechanism and a much smaller residual ervor.
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of both BoP equations is the very low coefficients for both
domestic and foreign demand. This result is difficult to explain
given the much higher elasticities in the trade equations (Annex I,
Tables 1 and 2) but proved invariant to various alternative
specifications. On the other hand, the elasticity ratio is affected
only marginally by this bias and it does not seem to have had any
adverse influence on the statistical properties of the equation.
By contrast, the domestic approach contributes very little to
understanding balance of payments developments in Swifzer-
land. Private saving and investment are both pro-cyclical, with
the marked rise in Y/Y* in the 1980s entailing a fall in net saving,
The interest elasticity of investment is high, but interest rate
changes have been small in Switzerland and exchange rate and
fiscal influences have been moderate as well.*! The combined
contribution of the identified factors amounts to a fall in net
private saving of almaost 2% of GNP, compared with a recorded
increase of more than 3%, leaving a rise of about 5% to be
“explained” by the residual item and the error correction term.
As ¢an be seen from Table 6 the investment equation accounts for
most of the ECM-contribution to net saving as actual investment
has exceeded the long-run path during most of the 1980s. The
saving equation, by contrast, has kept actual saving close to the
long-run path but underpredicts the saving rate by more than 2
percentage points.*> Against this background the external
approach is more satisfactory and ascribes a large contribution to
terms of trade developments, reflecting the combined effect of a
large elasticity and an almost 15% terms-of-trade gain. The
exchange rate elasticity is also relatively high, but the
contribution is small (especially compared with the two previous

?1 The smail influence of fiscal changes on private saving is not surprising in view of
the low profile of fiscal policy in Switzerland.

92 Both equations show signs of parameter instability and the Chow-test applied to
the investment function produced an F-value of 2.4, which is almost significant.
However, various ad hoc adjustments were unsuccessful in generating a more efficient
error correction mechanism.
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decades, when contributions of +2.2 and -1.6% respectively
were recorded) because of only a moderate change in the
exchange rate. The activity impact may be understated as the
elasticity with respect to foreign demand is very low compared
with the long-run value. More importantly, the error correction
mechanism is rather weak, with BoP tending to overshoot the
long-run value early in the decade, while an upward correction of
nearly 1% is predicted for this year.

B. Summary and conclusions

Although caveats have been spread generously throughout
this paper a few more are called for before an attempt is made to
summarise the empirical findings and draw some tentative
conclusions:

- the two-step estimation procedure has worked quite well and
produced plausible results in most cases, but a logical next step
would be to specify and estimate the long-run equations in terms
of stocks rather than levels of flows. This might help to explain
some of the odd results and provide a more appropriate adjust-
ment mechanism as the accumulation of financial imbalances
could be included via the error correction terms;?

- the paper has attempted to explain balance-of-payments
developments from two alternative points of view, but has not
integrated the two approaches. In particular, regarding net
domestic saving as the dependent variable in both the domestic
and the external approach leaves the model with too many
degrees of freedom and inter-relationships between the
explanatory variables in the domestic and external equations
would further reduce the degrees of freedom in the system. In this
context the simulation results - based on average values from ten

% Alternatively, the accumulation of imbalances may be interpreted as resulting
from international porifolio shifts. See Makin (1990), who, using a capital flow
approach, explains the rise In the US external deficit by deregulation of international
capital flows and strong growth in real wealth outside the United States.
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international macro-models - reported in Helliwell (1990) are
of interest, as they show that over the medium-term an
expenditure-induced rise in the fiscal deficit will be accompanied
by arise in the external deficit which is about half as large.? This
is somewhat higher than our own calculations shown in Table 5,
suggesting that by relying on single-equation estimates and
allowing too many degrees of freedom, we overstate the private
sector response and understate the external impact of fiscal
changes;

- since the equations are based on ex post data which have to
satisfy certain accounting rules and identities, the estimated
coefficients may not represent behavioural parameters. This is
particularly true of the two equations used for the Roubini model
which, apart from the GAP term, are equivalent to identities with
private saving feft out.

As regards the empirical results and particularly the
contributions to balance-of-payments changes in the 1980s, the
main findings may be summarised as follows:

- anumber of the net saving equations contained large positive
residuals, particularly in continental Europe and in Japan and
mostly as a result of overpredicting investment or under-
predicting saving. This suggests that the balance-of-payments
surpluses, which were also a typical feature of these countries,
may decline if investment and saving return to earlier levels;

- in many cases public and private net saving were strongly and
negatively correlated, which has been interpreted by some

9% The ratio varies across countries, being somewhat higher for smaller than for
larger countries, On this point see alse Hutchison and Pigott (1987), who estimate the
impact of budget deficits (measured as the cyclically corrected public sector balance) on
three separate variables: the real interest rate, the real exchange rate and the
current-account. The last equation does not allow for induced changes in interest rates
and exchange rates, which may explain why their ratios are somewhat lower than those
reported by Helliwell and thus closer to the figures shown in Table 5. Their resuits,
however, confirm that the ratio tends to be smaller for larger countries, with that of the
United States estimated at .25, compared with an average value of 0.43 for other G-i0
countries.
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authors as reflecting a policy of balance of payments smoothing.
The results given in this paper rather suggest that fiscal policy
changes have had only a moderate impact on the external
accounts but a major influence on private gross saving and in
some cases also on private investment. This is particularly
striking in the United Kingdom, Australia and the Scandinavian
countries, where large improvements in the public sector fiscal
balance were accompanied by large declines in private net saving
and a worsening of the current external account;%

- exchange rate effects were identified in most countries and in
the BoP-equations as well as in the net savings equations.
However, because the coefficients are fow, the contributions of
exchange rate movements to explaining changes in net financial
balances have in most cases been relatively moderate;%

- interest rate effects were also identified in investment as well as
saving equations, but they were absent in the investment
equations for two of the major countries and, as in the case of
exchange rate movements, the contributions were mostly small.
Hence, two of the market-clearing mechanisms predicted by
theory do not seem to have been of much practical importance;
- on balance the calculations based on the trade equations
produce smaller residuals than those derived from the net saving
equations, and they also outperform the latter with respect to the
contributions of the error correction terms (see Table 7). On the
other hand, the saving and investment equations come closer to
satisfying the conditions for using the two-step procedure than
the trade equations, possibly suggesting that the domestic
approach may be more reliable;

- onthe whole, the estimates for the smaller countries were less
satisfactory than those obtained for the larger countries and not

%5 The trade-off between private and public net saving also implies that cvaluating
the nature of an imbalance (i.¢, a “good™ or a “bad” deficit) on the basis of fiscal policy
alone is insufficient.

% As noted earlier (see page 40), this is in sharp contrast to the results obtained by
Hetkie and Hooper, op. cit.
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only regarding the overall fit but also with respect to the size and
significance of the parameters. Given their greater dependence on
foreign trade, smaller countries are, of course, more exposed to
external shocks than large countries, and the high trade shares
also lead to Iarger balance-of-payments repercussions in condi-
tions of domestic shocks. However, this does not necessarily lead
to a more erratic behaviour of BoP.¥?

With respect to policy implications, the exploratory and
preliminary nature of this exercise calls for caution and we shall
add only a few observations concerning the imbalances of the
1980s.

According to the standard model of balance of payments
adiustments (Krugman (1987)), the current-account imbalances
have been the result of divergent fiscal policies which, via relative
demand effects and real exchange rate movements, led to
current-account divergences. Hence, a reversal of these changes
calls for a reversal of fiscal policies and a depreciation of the
currencies of the deficit countries. However, the empirical results
discussed above only lend indirect support to this view:

- because of the strong offsets the influence of fiscal policy on
national saving has been relatively small and its principal role has
been a failure to make allowances for trends in private saving and
investment and to reinforce the influence of exchange rate
changes on domestic financial balances;

- dueto the low relative price elasticities, only a small role can be
assigned to exchange rate adjustments in correcting the imbal-
ances, unless unrealistically large changes are being considered.
This does not mean that we wish to support hypotheses which
ignore the role of market-clearing conditions in balance of
payments adjustments. What it does mean, however, is that
exchange rate changes unaccompanied by fiscal or monetary
changes, which redistribute aggregate demand from deficit to

7 Indeed, it might be argued that with a higher variance for the principal deter-
minants it should be possible to estimale (he corresponding parameters with a smaller
standard ervor.
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surplus countries, do not provide much scope for reducing the
existing imbalances.”

To the all-important question of whether the imbalances
emerging in the 1980s are sustainable, the model used in this
paper makes it possible to identify long-run trends for the BoP of
individual countries, but not to say whether these are sustainable,
For instance at current values of domestic and foreign demand,
real exchange rates and the terms of trade, the long-run external
accounts {in % of GNP} for the United States, Japan and
Germany are -1.95, 1.35 and 4.35 respectively. However,
whether the associated accumulation of foreign assets and
liabilities is consistent with optimal portfolio adjustments can
only be answered when the empirical approach is extended to
include stocks as well as flows.

% Even using conventional relative price elasticities it would be difficuit to
eliminate the current imbalances without redistributing aggregate demand or resorting
to unprecedented exchange rate adjustment. More generally, the fow relative price
elasticitics open up a broader theoretical issue regarding the likely size of income and
price effects in foreign trade equations. Since international trade typically involves
goods and services which can be produced in all countries, one would expect income
elasticities close to those found in consumption eguations while price elasticities, given
the high degree of substitutability between domestic and foreign goods, should be well
above unity. However, trade equations usually produce income clasticities between 1.5
and 2 and price clasticitics well below unity,
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Annex |
Trade equations and the 45°-rule¥

A number of recent studies have compared actual demand (or
real output) growth with the warranted rate as defined in the text,
Thirlwall (1979) uses a rank correlation test between dd; and dd*
and finds a significant value. McCombie {1989) relies on a more
indirect test by comparing import elasticities obtained from time
series regressions with the import elasticities required to keep the
current account in balance. For the period 1954-73 and in a
sample of fifteen countries he finds that for most countries the
two elasticities are not significantly different.'® Krugman
{1988b) compares the elasticity ratio with dd;-dd,. in a cross-
country regression for thirteen countries over the period 1955-65
and finds an R? of .75, with most observations closely clustered
around a 45°-line. However, when Krugman repeats this exercise
using revised elasticity estimates and a smaller country sample,
the R2 falls to only .32 for the period 1970-86.

This last result suggests that while equations (v) and (vi) are
useful as a point of departure and in stating the conditions for
balanced growth, they are less useful in describing actual
developments, especially under a regime of flexible exchange
rates. Indeed, as seen in the first section of Part I, external
imbalances in some countries show a distinct time trend and it is
well known that real exchange rates have not been constant.
Moreover, most of the elasticities presented in the literature are
based on merchandise trade only (or confined to manufactured

9 All equations mentioned in this Anpnex refer to those discussed in the text on
page 12,

W0 The exceptions were Australia, Canada, Japan and Norway, for which the
estimated impaort elasticities were found to be significantly below the conditional ones
(i.e. dd; was well below dd*). Bairam (1990} applies the same test to fifteen low income
countries for the period 1961-85 and finds the 45°-rule confirmed except for four oil-
exporting countries.
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goods), whereas total trade flows include a rising share of services
and non-factor payments. The sample used by Krugman is also
rather small for statistical tests and some of the earlier results
proved very sensitive to the inclusion (or exclusion) of extreme
observations, usually the United States and Japan,

To provide a more up-to-date and extensive evaluation of the
45°-rule we estimated export and import equations, using annual
national accounts data for the period 1960-89, and then applied
the elasticities in calculating warranted growth rates and in
assessing changes in countries’ external positions for various sub-
periods.

However, before discussing the results of the estimates, a few
words about the specification used. Since (vi} or the 45°-rule
essentially refers to a long-run phenomenon and is unlikely to be
satisfied on a year-to-year basis, both export and import elas-
ticities were estimated from the long-term relations given in (i),
complemented by error correction equations to capture the short-
run dynamics and the properties of the adjustment process:

(i my o= addiy, + arpms + Sw
Xig = &ddy, + agpey + Exy and
(™) Ay = ad(dd) + axd{pa) + 258mas + Mo
diie = ad(ddu) + ad(rpd + acEx o -

where rp is used as a short-hand notation for the relative prices as
defined in (ii) and £ denotes a residual error, with £_, its estimated
lagged value. dd; was measured as total domestic demand in
country i and dd,, as a weighted average of domestic demand in
the other countries included in the sample using the weights of the
BIS export-based exchange rate index. rp,, was measured by the
ratio between the import deflator and the domestic demand
deflator and rp, by relative unit labour costs. While the activity
variable in the export equation is uncontroversial, rp, should
ideally have been measured by the export price of country i
relative to a weighted average of export prices and home market
prices in the other countries, and our only excuse for using
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relative unit labour costs is that this variable is more readily
available.!0t Ag regards the determinants of the import equation,
several alternative specifications might be considered depending
on the use of imported goods and services. For final goods the
appropriate activity and relative price variables are domestic
demand and import prices relative to the deflator for domestic
output sold in the domestic market respectively. In the case of
intermediate goods a better measure of activity would be total
demand (i.e. including exports) while rp,, might be proxied by
import prices relative to some measure of domestic costs. A
breakdown into imports of final and intermediate goods and
services is, however, not available in the national accounts and a
further drawback is that the alternative measures of rp,, are not
obtained when the homogeneity assumption is imposed on
equation (i). dd; and rp,, were, therefore, measured as mentioned
above, with the risk that some coefficients will be severely
biased.!¢?

In some initial experiments we also tested the hypothesis that
very large changes in the real exchange rate or in relative import
prices can generate permaneni shifts in the export and import
demand curves and thus affect the long-run equilibrium exchange
rate.'® This hypothesis was tested in two versions:

- a dummy variable with a value of unity whenever relative
prices changed by more than one standard deviation over two
consecutive years was inciuded on the assumption that large

00 Additional tests using relative consumer prices and wholesale prices produced
only marginal changes.

102 When total demand was used in the import equations for Germany and the
MNetheriands, the income-elasticities were lower than those reported below, but the fall
largely corresponded to the faster growth of total demand as compared with domestic
demand. Measuring rpy, by imaport prices relative to the deflator for domestic output
sotd at home led to a decline in the standard error for both countries and a more
significant relative price coefficient for the Netherlands, whereas for Germany it
remained insignificant.
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changes shift the position of the export (or import} demand curve
but do not influence its slope;

- for the export equations the coefficient on the activity variable
was pre-multiplied by the inverse of the real effective exchange
rate index on the assumption that a depreciation (appreciation)
might raise (reduce) the demand elasticity (see OECD (1989)).

Given the unusually large movements in the dollar exchange
rate in the 1980s, the tests were confined to the United States and
applied to (ii>) augmented by the lagged dependent variable but
without the ECM-term. Generally, the tests provided only weak
support to the hypothesis. For the first version the coefficient on
the dummy variables obtained the correct sign, but the t-ratios
were rather low (1.4 in the export equation and only 0.4 in the
import equation) and the standard errors of other coefficients
rose. For the second version the t-value on the demand coefficient
declined to 1.6 and the overall standard error increased by nearly
50%. However, the elasticities obtained looked plausible,
ranging from 0.85 in 1962 when the real effective exchange rate
peaked to 1.65 at the trough in 1988 with an average value (1.38)
very close that reported in Table 2 below.

Turning to the estimation results (Tables 1 and 2}, all CI-
equations yielded very high R3s, but in a number of cases the DF-
or ADF-statistics do not meet the conditions for co-integration.
Moreover, while autocorrelated residuals are 1o be expected in the
absence of variables capturing the dynamic structure some of the

19 These shifls may be related fo the existence of large costs associated with
entering a foreign market, which, once firms are in, become a “sunk cost”. This
hypothesis is often referred to as “hysteresis of foreign trade” but a more correct name
is “hysteresis of the real exchange rate”. Firstly, the discontinuous shifts do not depend
on the past history of exporls and imports but on discrete jumps in relative prices.
Secondly, the new export and import{ curves are only in equilibrium if the relative price
change is not reversed, whereby the equilibrium exchange rate becomes dependent on its
own past history. For further discussion of these issucs see Baldwin and Krugman
(1987} and Krugman (1988a).
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Annex I, Table |

Export and import equations: Co-integration®

Countries Dep C D RP RP_, DwW Stationarity
var DF | ADF
United States . .. . X 9.25 1 1.25 - -0.52 {4.2) (.33 - ~1.7
M 4.50 1 2.00 - -0.15 (2.4) 0.52 - ~3.1
Japan....,.... X 2.54 ] 4.00 | -0.69 4.3) - 0.62 - -2.3
M 12.75 | 1.25 - -0.23 2.9 075 | -2.6 -
Germany ... ... X 3.00 | 1.98 | -0.53 (2.7) 0.35 (1.8) 0.69 - ~3.2
M 3.95 | 2.00 - - 0.94 - -2.9
France ........ X 5781 216 | -0.40 (1.3) - 0.24 - -8
M 5.54 1 1.89 - -G08 (1.1y1] 1.81 4.5 -
United Kingdom X 543 142 | -0.13 (1.5)y'] 0.09 (J.1y'| .83 | -3.8 -
M 3.03 ) 1.84 - - 0.64 | -3.3 -
Italy ......... X 11.60 [ 2.09 | -0.48 (3.0 - 0.97 | -2.9 -
M 13.23 | 1.58 - -0.32 (4.5) 0.54 | -2.2 -
Canada ....... X 3710 2,00 | ~0.10 (8.7 | -0.15 (1.O) 0.84 | -2.4 -
M 7.36 | 1.47 1-0.53 (53.2) - 1.1 | -3.7 -
Australia ., .. .. X 572 133 | -0.30 (3.5) - 102 | -3.3 -
M 4.68 | 1.23 | <050 (1.7) 0.57 (1.9) 1.52 | -4.0 -
Austria . ... ... X 2951 2.20 - - 0.29 - ~-2.1
M G.18 | 1.85 | -0.34 (1.8) - G786 | -2.6 -
Belginm ... ... X 6.39 | 1.89 - - 0.54 | -2.9 -
M 6.69 | 1.82 - - 0.66 1 -2.1 -
Denmark ... .., X 8.00 1 1.4% | -0.58 (9.5) = 1.i5 ~3.2 -
M 6.05{ 1.48 - -0.12 (2.5) 1.i5 - -3.7
Finland ... .... X 4.17 1 1.83 | -0.25 (1.0} - 0.39 - -2.4
M 5.51 | 1.36 - -0.07 (0.9) 1.46 | -3.9 -
Netherlands . ., . . X 3.48 [ 1.95 E - 0.37 - -2.2
M 4.26 | 1.78 - -0.02 {0.2) 0.32 - -1.9
Spain . ........ X 4.31 1 2,96 1-0.52 {2.8) - 0.74 ~-2.5 -
M 7.99 | 1.89 | -0.25 (1.8) - Gde | -2.8 -
Sweden. .., .... X 7.53 | 1.55 | -0.47 (10.0) - 130 | 36 -
Y| 8521 167 | -0.8]1 (4.2) - 0.47 - -2.3
Switzerland . . . .. X 4.55 | 1.47 - - (.89 - ~-3.4
M 9.28 | 1.38 | -0.95 4.3 - 0.74 - -2.9

* AR = 0,98, For C and DD all t-statistics = 5, while for RP t-statistics given in brackets.

Notation: X exports, goods and service, volumes DwW = Durbin-Warson stalistic

M = imports, goods and services, valumes DF and ADF = Dickey-Fuller statistics

DD = domestic demand for imports and weighted average of domestic demand in major
trading partners for exports,

RP = ratio of import deflator to domestic demand deflator for imports and real effective

exchange rates (unit labour costs) for exports.
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DW-statistics are clearly on the low side and thus provide further
evidence that the variables are not co-integrated. This applies in
particular to the export equations for the United States, France,
Austria and the Netherlands and to the import equations for
Italy, Belgium, the Netherlands and Sweden. The problems in
these equations are also seen in Table 2 since the coefficients of
the error correction terms (denoted by ECM.,) are insignificant in
five cases and generally rather low in absolute terms. Otherwise
the two-step procedure produced acceptable results, though few
standard errors are below 2% and for some of the export
equations (fapan, Italy, Australia, Denmark and Finland) the
R are rather low. A further point of interest regarding the EC-
equations is that in countries with significant intercept terms in
the export and import equations, the income elasticity ratios
differ markedly from those given in Table 3 of the text. For
instance, in Japan and Germany the very high intercept term in
the export equation may be interpreted as a positive trend, which
reduces the income elasticity and the elasticity ratio, and the same
may be observed for Italy, Austria, Denmark, Finland and Spain.
By contrast, for Italy, Canada and Austria there appears to be a
negative trend for imports which, in turn, raises the income
elasticity, while for France, the Netherlands and Sweden 2
positive trend for imports has the effect of lowering the income
elasticity.

Generally, the inclusion of trend terms in trade equations may
be justified on the assumption that trade flows are affected by
shifts in the underlying supply curves due to capacity growth and
technical progress. However, because the activity or income
variables also contain trends, it is difficuit to disentangle demand
from supply effects!® and the results in Table 2 should probably

04 This was even more evident when trend terms were initially included in the
Cl-equations,
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not be seen as more than a crude way of separating cyclical from
more permanent demand changes. 10

Despite the problems discussed above, the long-run income
elasticities were used in calculating warranted growth rates and in
setting up Table 3, which is intended as a preliminary test of the
above-mentioned 45°-rule. For the 1960-73 period dd and dd* on
average differed by 0.8 percentage points and by less than 1 point
in all countries except Japan, Italy, Australia and Sweden. In
Australia and Sweden the positive growth differentials were
accompanied by major improvements in the current account,
while in Japan the effect of an even larger growth differential
mainly appeared as a real appreciation and in Italy unfavourable
relative price changes were the principal offset to the effect of the
growth differential. Relatively large differences between dd and
dd* were also recorded in Canada, Austria and Finland and in the
first two countries these were reflected in the current external
accounts. Finland, on the other hand, experienced a deterioration
in the current account even though the positive growth
differential was accompanied by a depreciating exchange rate and
a small improvement in the terms of trade. Other countries with
dd and dd* close to the 45°-line nevertheless saw major changes in
their external accounts, though partly as a result of extreme
positions in either the initial or the final yvear. Finally, it may be
observed that in the United States and partly also in the United
Kingdom real depreciations were required to prevent a larger
deterioration in the external account, whereas Germany managed
to keep the fall in BoP to only 0.2 percentage point despite a real
appreciation of almost 3% per year.

105 This is & valid and useful distinction but tends to complicate the comparison of
elasticitics across equations and countries. A second cyclical influence and possible
source of bias could be that in conditions of excess demand in domestic markets firms
tend to reduce exports and/or raise cxport prices. The appropriate way of dealing with
this behaviour is, however, to estimate the export demand cquations simultancously
with export supply or price eguations.
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Table 3 of the text.

etween initial and final year.

ratios, given in

Annex I, Table 3
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Domestic demand (trade-weighted average) in major tradin

Real effective exchange rate, based on unit labour costs.

Terms of trade, national account deflators.
Current external account in % of GNP

Domestic demand,

DD*
REER
ToT
BoP

*Unweighted and [or REER calculated abstracting from the sign,

Notation: DD



For the 1973-80 period all countries except the United
Kingdom and Canada experienced a deterioration in their terms
of trade, and on average the current account declined by 2%
relative to GNP. The largest changes were concentrated among
the smaller countries but in several cases as a result of real
appreciations rather than excessive domestic demand growth,
though special factors - including a reversal of earlier extreme
positions - also played a role. Among the larger countries,
Germany suffered a major deterioration as domestic demand
growth outpaced that of major trading partners and in Canada
excessive demand growth more than offset the gains from terms
of trade and exchange rate movements. The United Kingdom was
the only country to achieve an improvement in its current external
account and did so mainly by compressing domestic demand
growth, thereby offsetting the effects of a large appreciation. In
the United States and Japan low domestic demand growth also
had a dampening effect on the external account, while in France
policies were not sufficiently tight to offset the effects of a large
terms-of-trade loss, Italy, on the other hand, by depreciating the
e¢xchange rate, managed to more or less stabilise the external
account in conditions of rapid domestic demand growth. On the
whole, for this period it is difficult to relate balance of payments
changes systematically to growth differentials, exchange rate
movements and terms-of-trade changes, partly because countries
adopted very different policies to cope with the external shocks.

A main feature of the 1980s has, of course, been the marked
deterioration in the US current-account position. This can be
ascribed entirely to excessive domestic demand growth, as
changes in both the real exchange rate and the terms of trade had
a favourable influence. Excessive domestic demand growth was
also a feature of UK developments and in Finland, too, domestic
demand growth exceeded that of trading partners. All other
countries benefited from a positive growth differential and in
several cases this occurred through a compression of domestic
demand growth until late in the period. Particularly large
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differentials and associated external gains were recorded for the
Netherfands and Belgium while Germany achieved an external
gain of more than 6% of GNP despite a relatively small growth
differential. Asin the previous periods Japan also benefited from
rapid growth of external demand, and Spain initially saw an
improvement in the current account as a partial reversal of the
previous appreciations reinforced the favourable impact of
relative demand and terms-of-trade developments, but later in
the period BoP fell sharply.

Table 4 shows cross-country regressions for various periods
and thus provides a more direct test of the 45°-rule proposed by
Krugman. For the overall period regressing dd on dd* yields an R?
of .8 but a significant and positive intercept term, which is not
predicted by the hypothesis. Repeating the regression without
Japan raises the coefficient to .9 and produces an insignificant
intercept term. There are, however, a few large deviations, as
actual growth in the United States has exceeded the predicted rate
by more than one standard error, while in Denmark and Sweden
the 45°-line overpredicts actual growth.106

A second feature of Table 4 is that, while for the overall period
the 45°-rule is not rejected, the fit is much less close during the
three sub-periods for which the intercept term is also significantly
different from 0. In fact, the overall result seems to have been
strongly influenced by developments during 1960-73, when
nominal exchange rates were largely fixed and the terms of trade
stable. dd and dd* were uncorrelated in the 1970s and for the
1980s R2 is much lower than for the 1960s, with six countries
showing rather large deviations between actual and predicted
growth rates. Evidence of shifts in the hypothesised relationship
between dd and dd* can alse be seen from the simple correlation
coefficients displayed in Table 5. For the 1960s dd - dd* is

19 The fact that Denmark is found with dd < dd¥ aiready suggests that the 45°-
rule only provides a ¢rude approximation. Thus the external account has been in
continuous deficit since 1963 and the elasticity ratio applied in calculating dd* is well
below that found in the literature.
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Annex 1, Table 4

Actual and warranted growth of demand
(Cross-country regressions)

Period C DD* R? SE Deviation = 1 SE!

1960-73 134 | 0.64 | 0.81 | 0.71 | FR(+), AU (), ES (+), SE (=)
en | en

1973-80 174 1 022 | 000 | 100 | GB(-),IT{+}, CA{+), CH(-),
(2.6) | (1.0 DK (-}, SE (+)

1980-89 1.44 | .32 | 0.24 | 092 [ US{+}, GB(+), NL (-}, BE (-},
2.9y | 2.3) DK (<), FI(+), SE (=)

1960-89 153 1 049 | 0.80 | 044 | CA(+), DK (=), ES(+),SE{)
(5.3) | (7.8

1960-8%2 - 0.89 1 0.86 | (.35 | US(+), DK (-), SE{~)

(39.0)

! () implics that actual growth ratle exceeds the predicied rate.
Withoul Japan.

(¥

uncorrelated with changes in the terms of trade, exchange rates
and the external account, implicitly confirming the high R2shown
in the previous table. Indeed, for this period the only significant
correlation is between exchange rate and terms-of-trade move-
ments, with the (positive) sign indicative of largely offsetting
effects with respect to the current account. For the 1970s thereis a
significant positive correlation between terms-of-trade changes
and growth differentials, suggesting that countries experiencing
large (small) losses were more (less) likely to tighten policies and
thus partly explaining the absence of any significant relationship
between dd and dd¥. The 1980s is the most interesting period as
dd-dd* is significantly and negatively correlated with all other
variables. One interpretation of this result might be that while
countries co-ordinated their monetary policies, they pursued very
different fiscal policies, resulting in large differences in demand
growth and in the policy mix, which in turn were refiected in
movements in the exchange rate,!97 the terms of trade and the
external account.

17 Tt might be noted in passing that judging by the sign of the partial correlation
coefficient excessive domestic demand growth is accompanicd by a real depreciation.
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Annex [, Table 5
Simple correlation coefficients

1960-73 1973-80 1980-89
DD-DD* | REER | TeT | BoP | DD-DD* | REER | ToT | BoP [DD-DD*| REER | ToT | BoP
DD-DH* 1 1 i
REER -0.15 { -0.35 1 =0.50%% | 1]
TeT 0.25 0.47% | 1 0.61%* 1 0.03 |1 -0.63*% 0.76%% 1
BoP -0.26 -0.08 {-0.13] 1 -0.34 0.23 16020 1 | -0.53% |-0.20 0.25) 1

#* Significant at $%.
** Significant at 1%%.

Note: Correlation coefficient based on cross-country regression, using the figuresin Table 3.

Taken together, the evidence presented in Tables 3-5 clearly
shows that the hypothesis of a close relationship between dd and
dd* merely holds in the very long run and even then a 1:1 ratio
between dd and dd* is only obtained when excluding Japan. In
the short to medium term, domestic and foreign demand growth
do not appear to be very closely correlated. Moreover, even if dd
and dd* were linked in a 1:1 ratio, it cannot be assumed that the
current account would remain stable, especially after 1973 when
countries were exposed to large external shocks in the form of
terms of trade and exchange rate fluctuations. As pointed out in
Iwata (1989), the 45°-rule also ignores the influence of changes in
domestic saving and investment behaviour which can be
independent of dd and dd*. Finally, and particularly in the 1980s,
large international capital movements might have affected
current external accounts either directly or indirectly via
exchange rate movements.
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Annex 11

Tables:
1-2 Balance-of-payments equations
3 Balance-of-payments equations, Roubini model
4 Saving and investment equations
Graphs:
1- 4 Current external account
5-12 Domestic saving and investment
13-20 Private saving and investment
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Annex 1[, Tabie 3

Balance-of-payments, government deficits and investment

Countries C GAP DEF
United States . ... .. Ci 0.06 (2.2) -0.20 (3.1) 0.80 {5.4)
EC - -0.05 (0.9) 0.20 2.1)
Japan. .. ...... .. Ci 0.14 (1.9 0.22 (4.5} 0.19 2.0)
EC - -0.26 (3.7} 0.20 (1.2)
Germany ........ CI 0.20 (7.6) 0.13 (1.5} 1.02 (6.2)
EC - 0.17 (1.3} (.58 (4.8)
France .......... Cl 0.04 (1.2) 0.16 (1.4} | 0.36 (1.6)
EC - 6.19 (1.1} 0.36 (2.3)
United Kingdom CI 0.05 (2.3) ~-(.29 (3.0} 0.25 (2.4)
EC . - 0.39 (2.5
Italy ........... Cl 0.16 (7.2) - 0.50 (7.6)
EC -0.20 (1.8) - 0.30 (3.9
Canada ......... CI 0.06 (2.5) ~(h23 (2.5)! 0.20 (2.7)
EC - -0.18 (2.6)! 0.25 (1.9
Australia ... ..., CI 0.17 (3.8) 0.16 {1.3) 0.52 (2.9
EC - 0.41 {3.2) -
Austria . ... .. <l 0.16 (4.3) 0.01 (0.9) 0.64 (4.7)
EC - 0.32 {2.6) 0.40 (2.6)
Belgium ......... CI 0.17 (4.1) 0.24 2.0) 0.72 (5.5)
EC 0.06 (0.3) 0.42 (3.1) 0.57 (2.9)
Denmark ........ CI - -0.41 (3.3) 0.44 (4.6)
EC -0.20 (1.1) - 0.30 (2.8)
Finland ......... 1 0.05 (2.1) -0.32 (3.0)-! 0.28 (2.2)
EC - -0.15 (1.5)! 0.10 (6.7
Netherlands . . .. .., CI 0.21 (5.5) -0.27 (2.3)! 0.74 (3.6)
EC - -0.17 2.3y 0.92 (5.1
Spain ... ... ... Cl 0.24 (4.5) 0.05 (0.6) 113 (4.1
EC - 0.16 (£.7) 0.52 2.2)
Sweden...... .... 1 0.01 (0.8} -0.31 (2.3)¢ 0.45 (3.8)
EC ~-0.10 (0.5} -0.23 (§.5) 0.36 (3.0)
Switzerland . ... ... Cl 0.28 (13.6) .38 (6.3) 1.5¢ (7.1)
EC - 0.38 (4.3) 0.95 (3.9)
Average .. ...... CI 0.12 -0.05 0.61
EC -0.02 0.1¢ 0.40

Note: The estimates are based on equations (x) and (xi) in the text, with CI referring to
the equation in level form and EC to the corresponding error correction equation.

* Figures in brackets refer to Durbin’s h,
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INV ECM., dBoP_, R2 | DW= | DF | ADF
-0.32 (2.0) - - G649 1 077 | 29 -
~0.11 (1.5) ~0.18 (1.9) 0.40 (2.5) | 643 | (.60 | - -
-0.49 (7.4) - - 0.66 | 0.81 - 3.1
~0.69 (7.0) ~0.31 (1.8) - 0.67 | 1.58 - -
~0.97 (7.4) - - 0.65 | 0.87 | -28 -
-0.81 (5.1 -0.30 (1.9) 0.62 | 1.59 - -
-0.17 {1.2) - - 0.04 | 1.67 4.3 -
-0.52 {2.8) «0.55 (2.1) 035019y | 057 | @I | -
-0.34 (2.5) - - 0.55 | 0.88 | -2.8
—0.64 (5.8) ~0.40 (2.7 027 21 | 061 |60 | - -
-0.60 (6.7 - - 0.66 | 0.80 - 3.7
“0.74 (13.0) | 042 3.1 023 (32) | 088 | o | - -
~0.32 (2.5) - - 0.45 | 110 | -3.3 -
-0.59 (4.5) ~0.51 (2.9) - 0.58 | 1.80 - -
~0.90 (4.5) - - 041 | 0.80 | -2.8 -
-0.93 (71.2) | -0.39 @.7) - 0.70 | 1.90 - -
070 (4.4) - - 0.48 | 108 | -30 "
079 (6.0) | -0.73 (3.9) - 0.67 | 1.92 - -
-0.71 (3.9) - - 0.51 | 0.67 | -2.9 -
~0.87 (4.0) -0.45 (3.1) - 0.36 | 2.09 - -
0,14 (12.9) - - 030 | 137 | 3.5 -
~0.64 (5.0) “0.37 (1.8) - 0.63 | 1.48 - -
~0.32 (3.1) - - 0.67 | 133 | 3.5
0.4 (5.0) -0.82 (4.2) - 0.73 | 1.93 - -
~0.96 (5.3) - - 052 ] 664 | -2.2 -
-0.91 (7.1) -0.38 (2.6) 0.26 (2.3) | 667 | @39 | - -
~1.08 {(4.7) - - 046 1 0.87 - 3.0
~1.08 {(6.7) -0.31 {1.9) 0.26 (2.3) | 072 |3 - -
-0.18 {1.4) - - 035 1 1.02 | -2.7 -
~0.42 (2.7 ~0.33 {1.5) - 0.48 | 1.93 - -
-1.03 (12.0) - - 0.90 | 1.02 - 3.2
~1.04 (10.1) | -0.48 @2.7) - 0.88 | 1.64 - -

-0.58

-0.70 -0.43 0.11
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Annex I, Table 4
Saving and investment equations

Countries Eq. C GAP | dY dP INT | REER | DEF
United States . . . ., I 0.08 | 0.08 | 0.35 | 0.26 - - -
(3.2 ] 1.3y ] 3.8 | 3.4
S(U) | 112 | 024 [ 643 | 036 | 0.21 | -0.11 | ~0.67
QO | 24 | 321 (6.3 | (2.5 | (1.0y | (6.0
dI - 0.23 | 616 | 0.24 - - -
3.2y | 32§ 3.4
ds(ly§ ~0.14 | 0.21 0.38 1 033 ¢ 0.11 - -0.62
(1.8) | (1.4) | (6.9 1 (5.2) | (1.3) 6.2)
Japan.......... i 0.35 025 | 0.44 | 0.42 - -0.27 -
5.4y | (5.8 | (5.8 1 (7.2 2.2y
S 031 | 023 | 034 1 0.17 - -0.32 | -0.70
Be |2 28] 28 2.2y (6.7
dl - 035 | 017 | 0,25 - ~-0.61 -
{6.5) | 3.4y | (6.3) {(5.1)
ds - 0.29 | 0.19 | C.16 - -0.26 | -0.75
Q28) 1 0.9 | 3.9 (1.9) | (4.3}
Germany ....... [ .6l | 032 | 0.60 | .31 § -0.43 | 0.91 -
07y (2.0 (89 | 24y {240 (6.7
Sn .05 + 0.13 | 0.10 | 0.12 ¢ .29 - ~0.43
5.9 | Q2| 0.5 | (1.6 | 2.8 (6.2)
Sr 0.05 | 0.06 - -0.24 | -0.31 - -
1.0y | (1.1) 2.5 | 2.4)
dl -0.17 | 048 | 011 | 0,18 | <087 | -0.50 -
(LS | 5.0 1 (1.5 | (1.8 [ (0.8
dsy, - 014 | 0.1% | 0.14 | 0.18 - -0.46
(1.7 3.2) | (1.6) | (1.9 5.7
dSr - 0.10 - -0.15 1 -0.22 - -
{1.4)! 14| (0.9

88




S,y t TR | ECM | Others| &2 BwW SE DF | ADF
0.35 - - . - 0.66 | 138 | 074 | -39 -
(2.2)
- 0.39 | -0.21 - - 0.87 | 246 | 046 | -6.8 -
3.0 | 5.9
0.19 - - -0.73 - 0.84 | 1.41 | 0.52 - -
(1.3 “.4)
- 0.37 - -1.22 - 0.81 | 2.00 | 0.39 - -
(3.9) (5.8)
- - - - - 091 | 150 | 105 | -39 -
- 0.26 | 613 - - 085 | 135 | 076 | -3.7 -
.9y | .35
- . - -0.68 - 090 | 2.04 | 055 - -
(5.3)
0.24 | 0.2 - -0.55 - 0.67 | (0.99) | 0.59 - -
(.6 | (1. 2.6)
- - - . - 091 | 1.66 | 0.68 | -4.4 -
- - - - - 0.79 1 1.05 | 058 | -3.3 -
- - - - 0.072 | 081 | 203 | 064 | -5.2 -
(5.0)
- - - -0.65 - 083 | 1.66 | 050 - -
(3.0
- - - -0.47 - 0.50 | 1.79 | 0.4§ - -
2.5
- - - ~0.89 L 0,142 | 0.63 | 2.03 | 0.0 - -
@6 | @n
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Annex If, Table 4 (cont.)
Saving and investiment equations

Countries Eq. C GAP | dY dp INT |REER| DEF
France .. ....... I 0.04 0.30 | 0.62 | 0.11 | -0.16 - -
(B0y 120y ] 4.2y 1 (1.3 (1.5)2
S(Uy | 018 | -0.85 ] 0.25 | 0.13 | -0.28 - -0.25
B3y 12H] (1.6 (1.6) | 2.8 (1.2)
d1 - 0.81 0.51 .25 | -0.26 | -0.94 -
(1.2 4.6} | (2.3) 1(1.8)1 ] (2.6
ds(U) - ~0.45 | 0.30 - -0.35 ¢ -0.32 | -0.42
(L)Y (2.2) B2 D | 29
United Kingdom . . 3 -0.63 | .66 - ~0.10 - - -
(1.5} {(10.9) (2.8)
S 0.35 1 -0.29 1 0.37 - - ~0.61 | -0.55
4.5 | 3.1 3N GO 5.3
dl 0.11 0.52 - -0, 16 - -0.44 -
0.8) | (7.2) 2.7) Z.1)
ds - - 0.20 - - - -{.51
.1 (5.9
[aly . ......... 1 110 | 0.36 ¢ 0.63 | 0.20 | -0.57 | -1.85 -
27 8 a7 G0 [ 3.5 .2
5 0.74 | 049 | (.34 - - -1.04 | -0.65
(5.8 | (L9 (3.5 3.8) | (0.4)
di -0.23 1 0.76 | 82 - - -0.68 -
(1.1 | 4.6 | (7.6) {1.4)
ds (.22 1 0.23 | 0.29 - -0.15 | -0.34 | -0.73
(L9 | (28] (3.6) (0.9 | (0.9 | (7.4)
Canada . ....... 1 0.535 0.35 | 015 § 036 1 -0.26 | -0.74 -
(3.8) | (4.68) | (L.B) | (3.7) | (3.0 | (2.3
S 0.34 | -0.27 } 0.55 | 0.26 - -G.64 | -0.79
(3.9 3.9 | (5.5 | (5.3) (3.0 | (13.6)
dl - 0.33 | 037 | 024 - ~(.28 -
2.0 1 22 | 3.2 (1.0
ds - -0.23 { 0.47 | 0.31 - -0.31 | -0.79
.6 | 4.3 | 4. 3.1y | (6.0)
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S,y L TR | BCM [Othes| R2 | DW | SE BE | ADF
0.71 - - - - 090 | 1.50 | 081 | -4.3 -
4.4)
- ¢22 | o0.3i - - 0.85 | 1.25 1 0.6 - -43
(. | 8.3
0.22 - - | -08e | - 0.80 | 110 | 0.57 - -
(1.4) (5.2)
- 0.32 - -0.36 | - 0.56 | 1.50 | 0.8 - -
2.8 (1.5)
0.24 - 218 - 015 | 085 | 146 | 073 - -39
(2.6) (6.3) (1.9)
- - 0.10 - - 0.7% | 050 | 0.93 - 33
4.8
- - Z 044 D02t | o080 | 231 | 0.63 - -
2.2) | (1.4
0.18 - - -6l - 074 | (085 | 0.9 - -
(.7 (4.2)
- - - - - 0.77 | 0.65 | 1.43 - 2.4
- - 20471 - - 074 | 109 1 1.6 - 5.1
(3.8)
- - I AT 0.6 | 1.9t | 1.09 - -
©.7
0.21 - - -0.73 - 0.74 | (17D | 1.09 - -
.7 (4.3)
- - - - - 0.85 | 1.37 | 070 - 3.7
- 0.39 - - - 092 | 179 | 0.60 - 4.7
(3.3
- - - | eom2 ) - 0.81 | 186 | 0.70 - -
(3.5)
- .34 - -0.88 - 0.70 | 1.66 | 6.57
2.4 (3.8}
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Annex I1, Table 4 (cont.)

Saving and investinent equations

Countries Eqg. C GAP dy dpP INT | REER | DEF
Australia ... .... I 0.26 | 0.16 - ~-0.23 - -0.18 -
{2.5) | (2.0} (4.4) {0.8)!
S(Uy { 0.24 | -093 | ¢.22 | 0.07 | 0.31 | -0.09 | -0.94
@24 LG | (LD 3 |22 0.0 (5.0
dl - 0.23 - ~-0.21 - - -
(1.9) (4.4)
ds(U) - -0.72 | 0.20 - - -0.11 | -0.88
(3.5) | 3.1) 0.5y | (5.2)
Austria ... .. ..., 1 0.21 0.09 | 0.33 0.65 | -0.87 - -
(4.5) { (0.9 4.9y | 4.9 | @1}y
3 059 | 006 | 034 | 017 | -0.48 | -0.90 | -0.78
@2 | 00 | e oo |eor) 2.8 | @D
dl e 0,32 | 0.28 | 0.54 | -0.68 - -
2N 13| @n e
ds - 0.30 | 0.10 | .10 | -0G.18 | -1.26 | -0.74
R8O | 010 0D | 3.0 ] 4.8
Betgium ... ... .. I 0.2 - 0.14 | 0.14 | -0.60 | -0.60} -
21.9) (1LY | 2.4) [ (5.5 (4.2)
S(Uy § 033 | -067 1 0.16 | 0.16 - -(.30 | -0.27
4.6) | 5.6) | (1.7) | 2.9 (2.0r' ) (2.9)
dl - - 0.20 | 0.34 | -0.51 ~ -
(2.6) | 3.0 2.8
dS(Uy | 0.33 | -0.72 ] 0.15 | 0.11 - -0.35 | -0.33
(2.3) | (4.3 | (2.5 (1.2 (1.2) | (2.8
Denmark ....... 1 G.12 | 0.60 0.10 | 0.22 | 0.17 - -
(7.4) | (6.3 1 (091 (0.1 | (2.1)
S(Uy | G118 | -0.15 | 0.22 | 0.44 | -0.45 - ~(.72
(17.5y | (1.3 | €2.3) | 2.8) | 4.5 {8.8)
dl - 0.74 | 073 | 0.27 - - -
6.9 (5.7 | (2.6)
ds(uy - - 0.18 | 037 § -0.27 | -0.28 | -0.63
(B4 | 28 29 1D 3.9
Finland . ....... I 0.20 0.37 0.41 0.31 - -(0,15% -
6.9 { (2.7 (2.7 4.1} (:.2)
S(U) | 054 | 035 | 0.57 | 0.14 - -0.78 | -0.99
(3.9 i 2.0 4.8 2.0 (.01} (5.4
dl - .35 | 0.30 - ~0.51 | ~0.40 -
{(2.6)1 (2.t (3.5 (1.0
ds(u} - .30 ¢ 0.44 | 0.16 - -0.51 1 -1,10
(L.3) (6.4t (3.2)¢ {1.5)11 (8.3)
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S, 1, TR ECM | Others R? DwW SE DF ADF
0.34 - - - - 0.47 1.54 1.12 4.0 -
(2.3)
- - - - - 0.60 1.53 0,97 -4.0 -
- -~ - -0.91 - 0.78 1.98 0.94 - -
4.9
- - - -0.52 - 0.68 2.03 0.86 - -
2.5
0.12 - - - - 0.81 1.18 0.90 -3.8 -
(G.69)
- 0.29 - - - 0.50 2.22 0.70 -6.0 -
2.3
- - - ~-0.74 - 0.83 i.84 0.68 - -
3.9
- - - -1.22 - 0.62 1.68 0.57 - -
(5.6)
- - - - - 0.92 1.88 0.76 - -4.7
- - 0.34 - - 0.73 2.47 0.69 - -5.1
(6.9}
- - - -0.83 - 0.63 1.60 0.92 - -
(2.9)
- - - -1.32 - 0.72 1.76 0.66 -
(5.8)
0.30 - - - -2.614 0.92 2.08 ;.87 -5.6 -
(2.8) (4.4)
- - - -1.144 | 0.81 1.70 1.00 4.6 -
(1.4)
- - - ~0.65 - 0.88 1.67 0.76 - -
3.7
- - - -0.70 - 0.77 1.27 0.76 - -
(3.5
- - - - - 0.70 1.82 1.51 - ~4.7
- - - - -2.274 1 0.68 2.80 0.96 - -6.2
(3.3
- - - -1.13 - 0.82 2.00 1.04 - -
(7.5)
- - - -1.46 - 0.87 1.87 0.80 - -
(8.0)
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Annex 1], Table 4 (cont.)
Saving and investment equations

Countries Eq. ;| C | GAP| dY | dP | INT |REER| DEF
Netheriands . . . . .. 1 ¢.30 | 0.05 | 0.64 | 021 | -0.70 | -0.18 -
(14) 1 (0.7)1 ) (5.5) | 2.0 (4.9 (0.4)
S(Uy 4,30 0.23 0.17 - .33 | -0.69 -
1.0y 1 (5.8) | (1.D) 2.5) (.t
dlI - .06 | 0.52 | 0.20 | -0.60 { -0.40 -
(0.4) 1 5.0) | @2y (3.1 (0.9
ds(u} - .19 { 0.18 - 0.23 | ~0.33 | -0.23
g es @0 {09!} (1.5
Spain .. ... ..... f 0.22 | 019 1 0,06 | 0.07 - - 0.96
(15.3) | 2.0t | (0.5) ¢ (0.7 (5.5)
S(U) | 0.54 | -0.43 | 0.29 - - -0.81 | 0.72
(4.4) 3.6) [.1)! 2.4 2.9
dl - 0.33 | 0.22 | 0.05 - - 0.41
(2.4 (1.8) | (0.6) (1.5}
ds(u) - -0.19 | 0.19 - - -0.41 | -0.65
(1.2} 2.1 (1.6} | 2.9
Sweden......... 1 0.17 | 030 | 0.40 | 017 | -0.57 - -

(8.0) | 2.4) |21y (1.9 | 5.3
s | 068|021 | 030|024 0351112 -085
.31 22| Qe | ol en et 62

dl - 0.42 | 0.28 | ¢.13 - -
{3.5) | (2.6 (1.5
ds - 0.27 | 0.21 | 0.26 | -0.30 | -0.82 | -0.83
2.5) 1 2.5 | @.H 1 24 |30 LD
Switzerland . . ., .. I 022 1 037 | 0.25 | 0.41 | -1.48 - -
ea L en | e e ey
S 020 | 021 | 0.20 - 0.20 - -
6.2) | 3.6) | (1.9) (0.8)!
df - (.53 0.14 0.24 | -0.52 - -
6.8 1 0.2 | o a6
ds - 0.33 ! 0.04 - - -0.18 ¢ -0.26
(6.2) | (0.6) 0.8)1 (1.0}

! Relative investment goods deflator. 2 Gross profits/GNP.  ? DUM 80-89 x REER, with
DUM 80-8% = 1 for 1980-89 and otherwise 0. 4 DUM 80-89.

Notation:

S = private saving/GNP INT = long-term bond rate

I = private investment/GNP REER = real effective exchange rate

Sy = household saving/GNP (coefficient multiplied by 10)

8y = company saving/GNP DE¥ = public sector borrowing requirement
C = intercept S, = private saving/ GNP,

GAP = actual to trend output lagged one period

dP = % change in GDP-deflator 1, = private investment/GNP,

dY = % change in rcal GDP/GNP lagged one period
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S. 1 TR ECM | Others R2 DW SE DF ADF
- - - - 0.84 1.11 1.04 -3.8 -
- - - - 0.602 0.80 1.25 0.68 - ~4.7
(1.4)
- - - ~-0.64 - 0.64 1.80 (.83 - -
(3.5)
- - - -0.64 | 0.80% 0.59 1.58 0.6% - -
3.2) 2.4)
- . - - ~ 0.86 1.38 1.17 - -3.7
- - 0.38 - - 0.38 1.08 0.99 - 3.2
(3.3
- - - -0.63 - 0.58 1.50 1.00 - -
3.0
- - - -0.48 - 0.39 1.43 0.86 - -
(2.2)
0.20 - - - - 0.80 [.45 1.13 -3.8 -
(1.4)
- 0.14 | -0.19 - - 0.92 1.62 0.57 -4.7 -
(1.1) 3.1
0.12 - - ~0.58 - 0.70 1.87 0.86 - -
1.0y 3.2
- - - -0.77 - .88 1.31 0.37 - -
3.2
0.20 - - - - 0.87 1.50 .11 - -3.9
0.5)
- 0.19 0.08 - - 0.87 1.24 0.68 - -4.2
2.4 | G
- - - -{.85 - . 0.88 .86 0.78 - -
5.0
- - - ~-0.47 - 0.71 1.89 0.57 - -
(2.2)
Notation: {cont.) DW= Durbin-Watson statistic
TR = trend {Durbin’s h iz brackets)
ECM = error correction term DF = BDicky-Fuller statistic
Rr? = coefficient of detersnination ADF = Augmented Dicky-Fuiler statistic

t-statistics are given in brackets below coefficients and -1 (-2) denoies a one (two) year lag.

All estimates are based on equations (xii)-(xv) in the text and a (U} in the saving equation
indicates thal the rate of unemployment rather than GAP has been used as the cyclical
indicator.
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Graph 1
Developments in the current external account

(as a percentage of GNP, annual data)
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Graph 2
Developments in the current external account

(as a pescentage of GNP, annual data)

Actual current external account
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Graph 3
Developments in the current external account

(as a percentage of GNP, annual data)
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Graph 4
Developments in the current external account

(as a pereentage of GNP, annual data)
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Graph §
Developments in domestic saving and investment

(as a percentage of GNP, in current prices)
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Graph &
Developments in domestic saving and investment

(as a percentage of GNP, in currcnt prices)
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Graph 7
Developments in domestic saving and investment

(as a percentage of GNP, in current prices)
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Graph 8
Developments in domestic saving and investment

(as a percentage of GNP, in current prices)
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Graph 9
Developments in domestic saving and investment

(as a percentage of GNP, in current prices)
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Graph 10
Developments in domestic saving and investment

(as a percentage of GNP, in current prices)
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Graph 11
Developments in domestic saving and investment

{as a percentage of GNP, in current prices)
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Graph 12
Developmenis in domestic saving and investment

{as a percentage of GNP, in current prices)
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Graph 13
Developments in private saving and investment and government net saving

(as a percentage of GNP, in current prices)
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Graph 14
Developments in private saving and investment and government net saving

as a percentage of GNP, in current prices
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Graph 15
Developments in private saving and investment and government net savin

g

{as a percentage of GNP, in current prices)
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Graph 16
Developments in private saving and investment and government net saving

(as a percentage of GNP, in current prices)
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Graph 17
Developments in private saving and investment and government net saving

(as a pereentage of GNP, in current prices)
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Graph 18
Developments in private saving and investment and government net saving

(as a percentage of GNP, in current prices)

Government net saving
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Graph 19
Developments in privaie saving and investment and government net saving

(as a percentage of GNP, in current prices)
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Graph 26
Developments in private saving and investment and government net saving

(as a percentage of GNP, in current prices)
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