SAVING, INVESTMENT AND INTERNATIONAL
CAPITAL MOBILITY IN EC
COUNTRIES

Isabel Argimon and Jose M2 Roldan




BANCO DE ESPANA

SAVING, INVESTMENT AND INTERNATIONAL
CAPITAL MOBILITY INEC
COUNTRIES

Isabel Argimo6n and José M* Roldén (*)

(*) The authors are grateful to J. J. Dolado for his help and advice and to J. C. Delrieu, J. M. Gonzilez-
Paramo, A. Marcet, J. Marin, J. Pérez and J. L. Vega for their comments ands suggestions.

SERVICIO DE ESTUDIOS
Documento de Trabajo n® 9110



In publishing this series, the Banco de Espafia seeks to
diffuse worthwhile studies that help acquaint readers better
with the Spanish economy.

The analyses, opinions and findings of these studies re-
present the views of their authors; they do not necessarily
coincide with those of the Banco de Espafia.

ISBN: 84-7793-101-1
Depdsito legal: M. 21040 - 1991



ABSTRACT

For the past fifteen years, capital movements have been
increasingly liberalised in most industrialized countries. From a
theoretical point of view, if capital is perfectly mobile between
countries, national savings should respond to global investment
opportunities and national investment should be financed drawing on
the global pool of capital. Accordingly, there should be no
empirical relationship between national saving and investment; yet
this was not observable in the analysis.

To explain such a result a simple macroeconomic model of an
open economy is developed. Drawing on different assumptions on the
behaviour of the private and public sectors and on alternative
scenarios of international capital mobility, causality relationships
are derived between saving and investment and between the private-
sector and public-sector saving-investment gaps. Cointegration is
used to measure the resulting relationships between these sets of
variables in EC countries over the 1960-88 period.

The paper shows that there has been a lack of any reaction by
budgetary policy to the current-account balance in all the countries
under study. Furthermore, the empirical results suggest that capital
controls have been the main instrument used to target the external
balance.






1. INTRODUCTION

The effect of the liberalisation of capital movements on the
relationship between domestic saving and investment has been subject
to considerable debate. From a theoretical point of view, if capital
is perfectly mobile between countries, national savings should
respond to global investment opportunities and national investment
should be financed drawing on the global pool of capital.
Accordingly, there should be no empirical relationship between
national saving and investment. However, Feldstein and Horioka
(1980) found that saving and investment were highly correlated, in
the sense that the estimated coefficients of the regression of the
ratio of saving to output on the investment-output ratio was
generally not significantly different from one. Furthermore, no
decline in these coefficients was observed, leading Feldstein and
Horioka to conclude that the level of international capital mobility
was very low and, moreover, had not increased in recent years.

Despite the existence of these high correlations, other tests
of capital mobility using different approaches challenged their
conclusions (see, among others, Ghosh (1990), Feldstein and
Bacchetta (1990), Baxter and Crucini (1990), Frankel (1990)).
Subsequent research has offered alternative hypotheses to explain
the high correlation observed between national saving and investment
(see Bacchetta (1990) for a survey of this literature). Among such
hypotheses are those indicating that this relationship might be
determined, at national level, by the behaviour of the private
sector. Factors which affect the private sector and which might
explain this high correlation include demographic growth,
productivity shocks and segmentation in the goods market as a result
of imperfect substitutability between domestic and foreign consumer
goods. Nevertheless, the empirical tests performed by Bayoumi (1990)
would appear to refute such interpretation of the role of the

private sector.



A competing explanation 1links the existence of this high
correlation to the importance of current account targets in the
design of economic policy. From a theoretical point of view, there
is no clear-cut explanation why the external equilibrium is
desirable. However, from a policy perspective (see Artis and Bayoumi
(1989) and Bacchetta (1990)) the adoption of such a target might be
given some rationale. The test on the adoption of this target in
some countries, carried out in Artis and Bayoumi (1989),
demonstrates that monetary policy appears to respond to the current-
account balance.

This paper seeks to measure the observed correlations between
national saving and investment in EC countries over the 1960-88
period and to explain the reasons for their occurrence. A simple
macroeconomic model of an open economy is developed. Drawing on
different assumptions on the behaviour of the private and public
sectors and on alternative scenarios of international capital
mobility, causality relationships between saving and investment and
between the private-sector and public-sector saving-investment gaps
are derived. Cointegration is used to measure the resulting
relationships between national saving and investment and between
sectoral gaps. The use of cointegration is a methodological novelty
in this line of research. By not having to resort to estimation in
differences, the distinction between short-term and long-term
responses is retained and the long-term causality direction can be
observed. The comparison between the empirical results and the
model's predictions allows to determine whether capital has been

mobile among economies.

The main conclusion of the paper is that budget policy has not
been used in EC countries to target the external balance.
Furthermore, the predictions on the degree of international capital
mobility, derived from the tests, do not conflict with the
aprioristic ideas about the effectiveness of capital controls. The
results on correlations between saving and investment and on the
degree of capital mobility reflect the presence or absence of

capital controls at country level.

The paper is organized as follows. Section 2 outlines the

theoretical framework and the model's K predictions as far as



causality relationships are concerned. Section 3 presents the
empirical results obtained with annual data for the 1960-88 period
for all the EC countries except Luxembourg, Portugal and Greece
(1964-89 for Spain). Finally, section 4 summarises the main
findings. The Appendix develops the theoretical model, describes the
tests and presents the tables with the results.

2. A SIMPLIFIED ANALYTICAL FRAMEWORK

This section briefly describes the main features of a highly
simplified theoretical model drawn from Feldstein (1983) and Levy
(1990) and discusses its main predictions. A more formal
presentation is left to the Appendix, where the implications for the
investment-saving relationship and for the public-private sector
gaps relationship of a perfect capital mobility and a lack of it are
analytically derived.

The starting point is the basic national accounting identity
of an open economy, which states that the difference between
national saving (S) and national investment (I) must be financed (if
negative) through capital inflows. If these variables are broken

down by sector, the identity can be written as
- + - =
(s, - 1) 8, =1) =X

where K represents net capital outflows, and the subscripts p and

g refer to the private sector and the public sector, respectively.

Causality relationships between saving and investment and
between the sectoral gaps (SpﬂIp) and (Sg—Ig) as a percentage of

Gross National Product are analysed under alternative assumptions.

First, fiscal policy will be allowed to be endogenous, in the
sense that the public sector targets the current-account through
budgetary policy. Accordingly, the public sector gap will be set as
to offset a proportion a of the private saving-investment gap in
response to current account imbalances. Some reasons have been put
forward to justify this kind of policy reaction. One such reason
relates to the correction of social inefficiencies in the private

allocation of foreign investment. While on social grounds the
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correct stance would be to compare foreign returns after tax with
domestic returns before tax (since tax remains in the home country),
when domestic agents decide about investing abroad they only take
into account expected returns after tax. Another argument, mostly
non-economic, is the desire to restrict the impact of foreign
capital on the domestic economy. Further reasons that have been put
forward are the need to restrain the negative effects on external
equilibrium of inflationary pressures arising from excess domestic
demand, and to bring the current-account balance back onto a
sustainable path, thus preventing potential external-deficit-

sustainability problems.

Private-~sector saving will be allowed to offset a portion B
of the budget deficit. This behaviour can be justified under
Ricardian equivalence, i.e. private agents foresee in the budget
deficit the future taxes that will have to be paid to close the
budget gap. Conversely, when there is a budget surplus, private
agents foresee the future tax reductions associated with the present
accumulation of wealth.

It will further be assumed that private investment is a
decreasing function of the real rate of interest and that private
saving is an increasing function of the same variable. Public
investment will be kept exogenous, and capital outflows will be
assumed to depend inversely on the real rate of interest.

Two polar scenarios are considered. In the first, there is
perfect capital mobility, whereas in the second, mobility is null.
Taking into account the effects on the endogenous variables under
study (private and public saving and private investment) of
different shocks to public and private investment and saving, the
model predicts that (i) there is bi-directionality in causality
between saving and investment when capital mobility is low,
irrespective of whether there is a public~ or private-sector
reaction; and (ii) the direction of causality is from investment to
saving when there is perfect capital mobility and the public or the
private sector react. Moreover, iii) the direction of causality
between sectoral saving-investment gaps is from the public sector
to the private sector if capital mobility is low or if there is a

private-sector reaction, and iv) when there is a public-sector
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reaction, there will be bi-directionality in the causality between
sectoral gaps. Table 1 summarises the causality directions derived

from the model under these alternative scenarios.

Before concluding this section it should be pointed out that
while the model presented above is static, the empirical tests
carried out are inter-temporal. Furthermore, the theoretical model
is rather crude as regards the definition of the government's
reaction function. In particular, the assumption on how the external
balance is targeted obviates the possibility of the public sector
using other policy instruments - monetary policy, for instance - to
attain external equilibrium.

The next section presents the results of the long-term
causality tests between saving and investment and between the
sectoral gaps, using 1960-88 data. It also compares these results
with the predictions of the theoretical model.

3. LONG-RUN CAUSALITY IN EC COUNTRIES

3.1 Methodological issues and empirical findings

A non-stationary series can be transformed into a stationary
one by successive differencing of the series. Traditionally, this
is how the problem of incorrect specification in levels of unit root
variables has been tackled (see Bayoumi (1990) and Artis and Bayoumi
(1989) for an application of this approach to the subject under
study here).

A key shortcoming of the specification of dynamic models in
terms of only differenced variables is that it disregards the long-
run properties of the model and, thus precluding any inference on
the long-term causality directions. The analysis of cointegration
may be used to interpret regressions using non-stationary variables
and to test the long~-run relationships underlying their dynamics.
The concept of cointegration states that a linear combination of two
non-stationary variables may be stationary without differencing, so
that deviations with respect to an equilibrium relationship can be

easily estimated. When two variables are cointegrated, the long-run
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DIRECTION OF CAUSALITY

Table 1

With public sector reaction (a # 0, 8 = 0)
Null capital mobility

Perfect capital mobility

with private sector reaction (¢ = 0, 8 # 0)
Null capital mobility
Perfect capital mobility

With public and private sector reaction (a8 ¢ 0)
Null capital mobility
Perfect capital mobility

Without reaction (a« = 0, 8 = 0)
Nuill capital mobility

Perfect capital mobility

s eI (a)

€ (b)

D_¢D (a
. g()

Source: Table A.l.

(a) S: national saving; I: national investment; Dp: saving-investment gap of the private sector;

Dg: saving-investment gap of the public sector. All as GNP ratios.

(b) This result is dependent on the origin of the shock. If the shock is in private investment,

there is no causality.

(c) If private saving is not a function of the rate of interest, there is no bi-directionality;

rather, saving causes investment.
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causality may be determined through the specification of an Error
Correction Mechanism (ECM) (Engle and Granger (1987)).

Turning to the empirical results, the correct specification
of the relationship to be estimated involves a previous test for the
presence of unit roots in the series of national investment and
saving (expressed as a proportion of GNP). The Augmented Dickey-
Fuller (ADF) test and the test derived from the application of the
Johansen method (both described in the Appendix) are performed.
Table 2 reports these results, which show that the national saving
and investment series exhibit a unit root for all countries, except
Ireland. Therefore, for all these countries (except Ireland) the

cointegration approach could be applied.

The method used in this paper to analyse and test for
cointegration relationships is the one proposed in Johansen (1988).
The advantages of this approach over the Engle and Granger (1987)
two-step regression procedure lie in the absence of finite-sample
bias and in that it relaxes the implicit assumption that the
cointegration vector is unique. Although the second advantage does
not apply to the two-variable case (if a cointegration relationship
exists the cointegration vector must be unique), Johansen's
methodology can be used in this case as an indirect test of the
presence of unit roots in both time series. A general description
of this method and its associated tests can be found in the

Appendix.

The results of the application of this methodology to the data
is shown in Table A2 in the Appendix. Cointegration relationships
between saving and investment could be found in five countries:
Spain, France, Italy, Denmark and Belgium. Accordingly, for these
countries it is possible to estimate the long-term causality
direction through an ECM representation. For three countries -
Germany, the United Kingdom and the Netherlands - it was not
possible to reject the hypothesis of no cointegration. In the case
of Ireland, the results pointing to the non-existence of unit roots
in the series meant that the cointegration methodology could not be
applied.
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Table 2

DEGREE OF INTEGRATION OF THE SERIES OF SAVING, INVESTMENT AND CURRENT

ACCOUNT IN EC COUNTRIES (1960-88)

Saving Investment Current account
Belgium I(1) I(1) I(1)(a)
Denmark I(1) 1(1) 1(0)(b)
France I(1) I(1) I(0)
Germany I(1) I(1) I(1)
Ireland(c) 1(0) I1(0) I(0)
Italy I(1) I(1) I(0)(d)
Netherlands I(1) I(1) I(1)
spain(e) 1(1) (1) I(0)(b)
United Kingdom(c) I(1) I(1) I(1)(f)

(a)

(b)
(c)

(d

-

(e)
(£)

According to the ADF test and from the results of the application of Johansen's method
to the sectoral gaps, the current account series should be I(1l). However, when the
cointegration test is applied to saving and investment, the result suggests that the
series is I(0).

With a mean different from zero (negative).

According to the ADF test, S and I are I(1l) series; however, from the application of
Johansen's method the results suggest that both variables should be I(0).

According to the ADF test, the current account series is I(0); however, from the
application of Johansen's method the results suggest that it is I(0).

(1964-89)

According to the ADF test and from the results of the application of Johansen's method
to national saving and investment, the current balance is I(1); however, when the
cointegration test is applied to the sectoral gaps, the result suggests that the current

account balance is an I(0) series.
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Since the cointegration relationship between two (or more)
variables shows the long run equilibrium, the interpretation of the
long-run saving/investment relationship requires some consideration.
In the steady state, I=S, i.e. the current-account balance is in
equilibrium in the long run (S-I=0). A contrast of this equilibrium
condition requires a test of whether the parameter of the estimated
long-run saving/investment relationship significantly differs from
one in all countries where such relationship exists. The results of
such a test show that the hypothesis of the parameter being
different from one could not be rejected, except in the case of
Denmark.

An indirect means of checking the robustness of this estimated
long-term relationship is to test the stationarity of the current-
account balance which, by definition, is S-I. The results of the ADF
test, which are given in the last line of Table A2, tend to support
the previous results for all countries except Italy and Belgium.
Moreover, Denmark's current—account balance is stationary but, with

a mean different from zero.

Since the fact that two variables are cointegrated necessarily
implies causality in at least one directioen, this directien of long-
term causality is studied using an ECM representation which is
estimated applying OLS (see Table R4). The summary results are given
in Table 3. It can be seen that for the five relevant countries
where the cointegration approach could be applied, the direction of
long-run causality is from saving to investment, i.e. the level of
saving may have acted as a constraint on long-term investment.

The role played by the public and private components of saving
and investment in the result obtained for the national series is
next evaluated. Accordingly, it is tested whether there is a
relationship between the sectoral components that could explain the
saving/investment relationship at national level. Table A3 in the
Appendix gives the results. These show that none of the data sets
reject the hypothesis of a 1lack of a long-run stationary
relationship between the private saving and investment series.
Likewise, the public saving and investment series were found not to

be cointegrated.
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Table 3

LONG-RUN CAUSALITY

From saving From investment From public to private From private to public
to investment to saving sector deficit sector deficit
Belgium Yes No Yes (a) No (a)
Denmark Yes No Yes No
France Yes No Yes No
Germany No No No No
Ireland Yes No Yes No
Italy Yes No Yes No
Netherlands No No No No
Spain Yes No Yes No
United Kingdom No No Yes No

For a more detailed explanation, see table Aé.
(a) Although there is nc cointegration according to Johansen's methodology, the estimation of the long-

term causality direction points to there being so.
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Given the implications of the theoretical model, it is
interesting to test whether there is any equilibrium relationship
between the sectoral gaps. The results reported in Table A3 show
that such a relationship could be found for Spain, France, Italy,
Denmark and the United Kingdom. In fact, the results seem to
indicate that the sectoral gaps offset each other in equilibrium,
i.e. that (Sp - Ip) = - (sg - Ig) in the long run. However, when the
test of the restriction that the parameter of the long-term
relationship between sectoral gaps is unity was performed, only the
series for Spain and the United Kingdom accepted it. The fact that
no such relationship could be found for Belgium and that only Spain
and the UK accepted the restriction, seems to contradict the result
reported above on the relationship between national saving and
investment, given that:

= <> + = + <> - = - (58-I
. . (Sp Sg) (Ip Ig) (Sp Ip) ( g g)

i.e. if the current account is balanced in the long run, saving must
match investment and the sectoral gaps must offset each other.

The direction of long-term causality is also tested for the
sectoral gaps, taking into account the results obtained in the
cointegration test. Tables 3 and A4 report the results. It can be
seen that in no country does the private sector gap cause the public
sector gap. Further, the result of no causality from the public to
the private sector gap was found only in Germany and the
Netherlands. The cointegration results for Belgium would not allow
the application of the causality analysis to this country. However,
given the contradiction pointed out in the preceding paragraph, the
estimation was carried out so as to determine whether there is
causality between the sectoral gaps. The result is shown in Tables
3 and A4.

In the case of Ireland, although the cointegration methodology
is not applicable given that the series are stationary, OLS
techniques are. Accordingly, regressions were run for national
saving and investment and for the sectoral gaps, in order to
determine causality directions. The results presented in Table A4,
closely resemble those obtained for Spain, France, Italy, Denmark
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and Belgium, i.e. investment causes saving and the public saving-

investment gap causes the private one.

To conclude, a long-run saving/investment relationship has
been found for most of the countries under study. In particular,
saving has been a constraint on investment. Moreover, the existence
of such a relationship indicates that the series of the current
account balance is stationary. The stationarity of the current
account is a feature closely linked to the sustainability of an
economy's external deficit (see Dolado and Vinals (1990)).
Additionally, for the same group of countries, the sectoral saving-
investment gaps can be seen to offset each other in the long run.
The causality direction is from the public sector to the private
sector. These results also point to the stationarity of the external
balance, thus reinforcing the results presented above.

Finally, it is worthwhile to highlight an implication from the
results: in no country the public sector's reaction function
(budgetary policy) seems to offset the fluctuations in the external
balance.

3.2 cCausality, sectoral reaction and capital mobility

The simple model used in this paper gives predictions of the
causality directions between national saving and investment and
between the sectoral saving-investment gaps under several
alternative scenarios and wunder two polar assumptions on
international capital mobility (see Table 1). The comparison of the
empirical results with the model's predictions reported in Table 4
indicates that the causality directions found for the different
countries are compatible with different behavioural hypothesis. In
the case of Spain, France, Italy, Denmark, Belgium and Ireland, the
causality direction - from the public gap to the private gap and
from saving to investment - could be regarded as the outcome of
three different causes: low capital mobility, inelasticity of
private saving to the rate of interest and absence of reaction

either by the public or the private sector.

On the other hand, the German and Dutch causality results are

compatible with the prediction on how economies behave in the
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SUMMARY BY COUNTRY

Table 4

Countries

Belgium
(1960-88)

Denmark
(1960-88)

France
(1960-88)

Germany
(1960-88)

Ireland
(1960-88)

Italy
{1960-88)

Netherlands
(1960-88)

Spain
(1964-89)

United Kingdaom
{1960-88)

eI Dp ® D Compatible with
) € K' =0, S' =0
without reaction
3> € K' = 0, §' = 0.,
without reaction
> € K' =0, 5" =0
without reaction
- - K' = ~w
without reaction
» € K*' =0, S' =0
without reaction
3 * K* =0, S' =0
without reaction
- - K' = -»
without reaction
» « K'=0,S8' =0
without reaction
s e X' = -,

with private gector
reaction (a)

R' = 0 indicates that there is null capital mobility; K' = - » that there
is perfect international capital mobility; and S* = 0 that private saving
is inelastic with respect to the rate of interest.

(a) If the disturbance does not originate in public-sector investment.
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presence of perfect capital mobility, and in absence of reaction by
either the public sector or the private sector to the external
imbalances. Finally, the results for the United Kingdom correspond
to an open economy with perfect capital mobility where private
agents react to the volume and size of the budget gap (along the
lines of Ricardian equivalence) provided that the source of the

shock is not public investment.

The comparison of the empirical findings with the causality
directions derived from the theoretical model results in two main
group of countries: economies which have applied important capital
controls have been grouped with countries with low capital mobility,
and conversely for those with few capital controls. The group of
countries whose empirical results are compatible .with low
international capital mobility economies includes those which have
most frequently had balance-of-payments problems, and where
causality from the private to the public sector could not be found.
These results suggest a common pattern of behaviour: budgetary
policies have not responded to either the sign or volume of the
external balance, and that external-~balance—sustainability problems
have been resolved via capital controls and monetary policy. On
these grounds, it would be interesting to evaluate with more
precision the role of monetary policy in coping with these problems.
However, such an evaluation is beyond the scope of this paper.

The causality from the public to the private saving-investment
gap (associated with a null capital mobility scenario) may be a
reflection on how private investment has been crowded out, thereby
causing an increase in the public-sector borrowing requirement.

The former results on low capital mobility should not be
interpreted in the sense that most EC countries have behaved as
closed economies. In fact, our findings are consistent with the
behaviour of open economies where the targeting of the external

balance is attained with capital controls.
4. CONCLUSIONS

The simple theoretical model of an open economy used in this
paper predicts the existence of long-term saving/investment
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relationships, even in a context of unrestricted capital mobility,
provided that the private sector or the public sector exerts an
offsetting effect. Further, it indicates that even if the offsetting
effect is on the public-sector side, the causality direction always
runs from public- to private-sector saving-investment gaps when
there is low capital mobility. These apparently paradoxical results
call for «caution in interpreting empirical findings when a
theoretical model of reference is lacking.

Comparison of the empirical results with the predictions of
our theoretical model indicates that the countries studied may be
divided into two groups. The first, made up of Germany, the
Netherlands and the United Kingdom, is characterised by a high
degree of international capital mobility. Within this group, only
in the United Kingdom a private-sector reaction to the sign and
volume of the budget balance was found. Oon the other hand, there is
no indication of a reaction by either sector in the other two
countries. In particular, the budget balance does not seem to react
to the external balance.

The second group, made up of Spain, France, Italy, Denmark,
Belgium and Ireland, comprises economies with low international
capital mobility. For these countries saving has been a constraint
on investment and the public sector has crowded out the private
sector. This result should not be interpreted strictly, i.e. it does
not imply that these five countries have been closed economies. This
result is consistent with open economies where capital controls have
been used to target the external balance or to solve external-debt-
sustainability problems.

Provided that the degree of capital mobility is an acceptable
proxy of the effectiveness of capital controls, then the results
presented here show that where such capital controls have been
applied, the volume of capital flows has been very low.

The paper has also shown the lack of budgetary policy
reactions to the external balance in any of the countries under
study. Furthermore, the evidence for the second group of countries
suggests that capital controls were the main instrument used to

target the external balance. Theoretically, under fixed exchange
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rates and perfect capital mobility, budgetary policy is the only
effective policy instrument to cope with external imbalances, caused
by an excessive domestic demand. This paper shows that this policy
has not been used. The use of capital controls, rather than fiscal
policy, lessens the degree of capital mobility and therefore
increses the effectiveness of monetary policy.

Economic and Monetary Union will entail the loss of one of
these instruments (capital controls) and will minimise the
effectiveness of the other (monetary policy). The conclusions put
forward in this paper may be seen as predicting an abandonment of
the current assignment of policy instruments in favor of a more
prominent role of fiscal policy. As capital mobility becomes greater
we should observe either an increasing spread of the external
balances or increasing responsiveness by the public budget to the
external balance.



APPENDIX
A) The model

From the macroeconomic identity of an open economy and

expressing the variables as ratios of GNP, we have:
S-I=58 -I +8S -I =K
P p g g (1)

where S, I and K are saving, investment and capital outflows and
where p and g denote the private sector and the public sector,

respectively.

Fiscal policy is allowed to react to the presence of an
external imbalance. Therefore, the public sector will set its
savings so as to offset a fraction a of the private saving-
investment gap. To put it differently, the public sector is assumed
to target the current account through its budgetary policy. For
public saving, a planned component and a random shock, €y are
distinguished. Furthermore, public-sector investment is assumed to
be exogenous and unaffected by any disturbance. Formally:

Sg = = a(Sp—Ip) + £ ae [0,1] (2)

I =1 (3)

With regard to the private sector, both saving and investment
(as GNP ratios) are assumed to be functions of the rate of interest.
Again, a planned component and a random shock that affects both
saving and investment (&2, g;) are considered. Moreover, the private
sector may react to the volume and sign of the budget balance. As
long as the private sector anticipates future taxes associated with
a negative public gap, its saving decisions will be affected, so
that private saving offsets a fraction B of the budget balance.
Thus:

—91-
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— - s ., ! N
B(S, ~I_) +8 (r) +e ; S ,>; Be {0,1] (4)

(=]
1]

i .
+ s <

Ip (r) e H Ip 0 (5)

where r is the rate of interest.

Finally, capital outflows are assumed to depend inversely on
the rate of interest. Accordingly, breaking down the planned
component and the random shock once more, net capital outflows are
given by:

K

K(r) + LI K'<0 (6)

Our simple model consists of equations (2), (4), (5) and the
following identity:

+ - - = + 7
Sg* S, =~ I~ I =K(r)+e (7)

Solving this system, and from the expressions reported in
Table Al it is possible to determine expected causality directions.

B) Brief description of the tests used
— ADF test

Given a time series xt, the ADF test is a test on the

statistical significance of B in the regression:

n
Axt = a + th—l + 3 Yy AX

If the null hypothesis that X, is a first-order integrated
series (xt-I(l)) can be rejected, i.e. if we can reject that 8=0,
then X, is said to be stationary. If B is not significantly
different from zero, it must then be tested whether the coefficient

of B' in the regression:
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is different from zero. If it can be rejected that the series is
I(2) (it can be rejected that RB'=0), then, Xt is said to be
integrated of order one, xt~I(1).

McKinnon (1990) gives the critical value of the t statistic
that is needed for our contrasts on B. Critical values vary with the
sample size and with the presence or absence of a constant in the

regression.
- Johansen method

Johansen's proposed method is more powerful than the two-step
one proposed by Engle and Granger because it avoids finite-sample
biases and it allows for more than one cointegration vector. With
two time series, the latter property enables the character I(0) or
I(1) of such series to be tested indirectly (see Dolado, Jenkinson
and Sosvilla-Rivero (1990) for a survey of the literature on
cointegration and unit roots).

Johansen's method is based on the autoregressive
representation (VAR) of the vector X, of the p variables to be
studied, x‘t = (xlt,...,xpt) such that:

k
X, - 51 IIixt_i +e g - NI(O, Q) t =1... T

where k is the smallest number which meets the conditions imposed

on the structure of the errors.

Reparametrization gives:

k=1
Axt = 3 P‘ Axt_i - bek + e,
i=1
with I‘i =~ 1 + II1 R II1 i=1... k-1
and
X
O=1- =2 I
=1 7
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Johansen's maximum likelihood estimation procedure is based
on the sequential test of the rank r of the matrix II. In the case
of two variables, if this rank is zero it means there is no
cointegration and, therefore, that the relationships between both
variables must be specified in differences. If r=1, the series are
cointegrated and, therefore, the combination of these variables is
such that the relationships can be specified in levels. Finally, if
the rank is two, then any linear combination of the variables is
stationary. The test is computed as a likelihood ratio (LR), where
the null hypothesis is Hozr=r* and the alternative one ler=r*+1.
The critical values for this test at the 5% level of significance
are (see Dolado (1989)):

it
o

LR*
r<1 LR*

11,527
4,087

Thus in the first step, if LR>LR*, the null hypothesis that
there is no cointegration (r=0) is rejected. In the second step, if
the null hypothesis that r=1 cannot be rejected, then the variables

are cointegrated.
The cointegration parameter estimated under this method shows

the linear combination of both variables which is stationary in the

long run.
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Table A.1.

DETERMINATION OF CAUSALITY

1. Effect of a change in private investment on saving:

ds (1 - a)S' - aBK'
_P_ P
i L] . L
de l-a)(s_~-1 - (1 - aB)K
P ( )(p p) ( )
= " - ok
S (s, -1’ 1- aB)K
2 -a - - -
P ( ) P p) { aB)

2. Effect of a change in public investment on saving:

ds —s(x'+1')+s'
_P P P
" Al " T
dr 1-a)(s_-1I)-(1-aB)K
g ( )(p p) ( )
’ L] A
ds aBK - a(S_ - I}
9 _ P P
L] L] "
d1 1-a) (s -1I)-(1-aB)K
g ( )(p p) ( )

3. Effect of a change in private saving on private investwent:

dr -1 ar

Rl
~
‘o nio

(1 - a) (S; - I;) - (1 - a8)K

4. Effect of a change in public saving and investment on private

investment:
"
a1 d1 - (1 - 8)I
P__ _P _ P
. T r
de dI l1-0a 8 =T - (1 - aB)K
g g ( )(p p) ( aB)

5. Effect of a change in public saving on private saving:

L] 1] L}
ds B(K +I1)-8
P _ P

d _ B A} _ v = 1 _ v
z (1 ) (sp 1) - aB)K

6. Effect of a change in private saving on public saving:.

*
ds K

de (1 -a) (s, - I) - (1 - a8
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Table A.2
COINTEGRATION BETWEEN NATIONAL SAVING AND INVESTMENT (1960-88)

Johansen method

Spain(a) Germany France U.Kingdom Italy Denmark Belgium Netherlands Ireland

Cointegration national saving-investment Yes No Yes No Yes Yes Yes No No(b)

- Order of VAR 2 2 2 1 1 a 2 1 b

- Test of r* = 0 15.45 9 19.93 13.34 11.59 22.72 13.95 8.72 16.21

r* = 1 1.57 2.67 0.79 4.92 0.78 1.39 3.1 1.89 6.42

- Estimated parameter i = ys 0.98 1.11 1.51 1.27 1.43

- Test of the restriction ;:1 (c) Yes(=0) Yes(2.81) Yes(2.38) No(9.11) Yes(3.03
Current account stationarity (s-i)
t-ratio of (s-i), . (d) -4.42(e) -2.14 -3.44 -2.61 ~2.67 -3.76(e)  -1.56 -2.37 -1.86

(a

(b

(c

(d)

(e)

gross national saving/gross national product; i: gross national investment/gross national product, except for the case of Spain, where gross
disposable pational income has been used.

(1964-89)
Given that two cointegration vectors are found, both variables must be stationary.

Description of the test: It is a likelihcod ratio test where the null hypothesis is represented by the restricted model. In particular, if the

value of the test is lower than the value of a chi-square with one degree of freedom, whose value at 5% is 3.86, then the null hypothesis cannot
be rejected. (Dolado (1989)). The values of this test are in brackets in the corresponding line.

The critical value of the ADF test is -2.98 (see Mc Kinnon (1990)}).

With a mean different from zero (negative).



COINTEGRATION BETWEEN PRIVATE SAVING AND INVESTMENT, PUBLIC SAVING AND INVESTMENT AND PRIVATE AND PUBLIC DEFICITS (1960-88) M
Johansen method
Spain Germany France U.Kingdoir Italy Denmark Belgium Ireland Netherlands
Cointegration sp, ip No No No No(a) No No No No No
- Oréer of VAR 1 =) 3 2 2 2 & 2 P
- Test of r* = 0 10.67 4.80 10.38 16.4 7.6 11.42 6.56 7.26 6.90
s T ¢ 1.63 0.19 0.09 2.46 1.79 3.43 1.71 3.05 3.32
- Estimated parameter ip = 6sp - e (a)
- Test of the restriction & = 1 (b)
Cointegration sg, ig No No No(c) No No(c) No No(c} No(c) No(c)
- Order of VAR 1 2 2 2 2 2 2 2 2
- Test of r* =0 11.64 10.74 12.54 11.43 16.39 8.53 15.81 14.9 16.14
rx =1 2.00 1.52 2.07 1.61 2.59 1.14 1.35 2.15 0.05
- Estimated parameter ig = lsg - (c) (c) (c) (c) (c)
- Test of the restriction 5. = 1(b)
Cointegration (sp-ip)(sgfig) Yes No Yes Yes Yes Yes No No(d) No
- Order of VAR 2 3 2 3 2 2 3 3 3
- Test of r* = 0 16.02 6.81 16.95 12.67 16.00 16.69 6.08 16.58 8.48
r*» =1 1.15 0.03 2.49 2.32 1.94 3.25 0.32 2.88 1.47
- Estimated parameter (spfip)=x(sg-ig) 0.98 0.68 1.55 0.76 0.73 (0.81)
- Test of the restriction t = 1(b) Yes(~0) No(5.34) Yes(1.45) No(5.93) No(6.16)

(a

The vector of the relationship (sp, ip) is (1 0) and indicates the statjonarity of private saving.

(b

See Table A.2 for a description of the test.

(c

The vector of the relationship (s , ig) is close to (0 1) and indicates the stationarity of public invest ent.
g

(d) This result might indicate the stationarity of one of the sectoral gaps.



Table A4

LONG-TERM CAUSALITY

P
BT TR L e
i=1 i=1

Belgium

Denmark

France

Ireland

Italy

Spain

United Xingdom

From saving From investment From public to private From private tc public

to investment to saving sector deficit sector deficit

-0.39 -0.19 0.40 (a) -0.12 (a)
(-2.54) (-1.02) (2.43) (-1.12)
-0.69 -0.01 0.73 0.10
(-2.90) (-0.03) (1.88) (0.29)
-0.91 -0.15 0.84 0.23
(-3.42) (-0.59) (3.00) (1.36)
-0.27 (a) 0.02 (a) 0.41 (a) 0.15 (a)
(-2.69) (0.18) (2.93) (1.68)
-0.55 -0.12 0.70 -0.17
(-3.18) (~1.18) (1.96) (~0.67)
-0.54 -0.11 0.58 -0.15
(-3.76) (0.92) (2.70) (-1.51)

- - 0.36 -0.21

- - (2.30) (-1.79)

The ta le reports the estimated values for c. In brackets are the values of the t statistic.
(a) In these cases, the coefficients of the variables that go into the ECM are estimated separately.
Having accepted the constraint that they are equal, the results obtained with such restriction are

presented.
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GRAPHICAL AND STATISTICAL APPENDIX

Definition of variables (in % of GNP):
: national saving

¢t private saving

: national investment

S

S

S : public saving

I

I : private investment
I

: public investment

99 _



s

1960 19, 16
1961 20,91
1962 21,70
1963 20,40
1964 23,91
1965 23,55
1966 23,44
1967 23,99
1968 23,11
1969 24,21
1970 26,86
1971 25,41
1972 25,29
1973 24,53
1974 25,15
1975 21,71
1976 22,37
1977 20,75
1978 20,53
1979 18,66
1980 17,65
1981 14,19
1982 13,90
1983 14,89
1984 15,99
1985 15,38
1986 17,45
1987 17,55
1988 19,51

SOURCE:0.E.C.D.

Sp

19,90
19,97
20,54
19, 79
21,55
22,43
21,40
21,95
21,95
22,55
24,44
23,45
24,38
23,70
23,54
22,20
23,62
22,20
22,59
21,42
22,04
22,58
21,08
22,88
22,18
21,33
24,01
22,60
24,06

BELGIUM

-4,55

~30-

Ip

17,10
18,89
18,78
18,34
20,75
20,46
20,87
20,04
18,76
19,79
20,63
19,25
17,67
19,22
21,67
18,49
18,73
18,62
18,62
18,23
18,42
14,45
14,39
12,79
13,97
12,91
13,45
14,55
16,78

2,94

1,69



S Sp Sg I Ip Ig
1960 24,86 17,49 7,37 25,98 22,22 3,76
1961 23,44 19,11 4,34 25,13 21,03 4,11
1962 22,88 17,75 5,13 26,04 21,90 4,15
1963 22,96 16,69 6,27 22,85 18,76 4,09
1964 24,01 17,47 6,54 26,23 21,94 4,29
1965 24,58 17,81 6,77 26,41 21,78 4,63
1966 22,95 15,38 7,58 24,87 20,06 4,81
1967 21,84 15,87 5,97 24,25 18,91 5,34
1968 22,32 15, 14 7,18 23,99 18,44 5,55
1969 23,00 15,27 7,73 25,85 20,06 5,79
1970 21,84 13,13 8,71 25,70 19,56 6,13
1971 22,43 12,95 9,48 24,87 20,14 4,73
1972 24,53 15,66 8,87 24,89 20,48 4,40
1973 24,54 14,95 9,59 26,24 22,45 3,79
1974 22,25 14,30 7,95 25,38 21,44 3,95
1975 19,52 16,21 3,32 21,05 17,12 3,92
1976 19,23 14,87 4,36 24,17 20,43 3,75
1977 19,06 15, 36 3,70 23,11 19,31 3,80
1978 19,05 15,13 3,92 21,83 18,15 3,68
1979 16,96 14,27 2,69 21,76 17,87 3,89
1980 15,23 14,46 0,77 18,98 15,43 3,56
1981 12,83 15,65 -2,82 15,95 12,85 3,10
1982 12,54 18,16 -5,63 16,96 14,02 2,93
1983 13,89 18,05 -4,16 16,57 14,12 2,45
1984 15,80 17,27 -1,47 19,23 17,05 2,17
1985 15,61 14,69 0,91 20,43 17,95 2,48
1986 16,70 10,86 5,84 22,39 20,33 2,07
1987 16,18 11,38 4,80 19,34 16,99 2,35
1988 16,18 13,07 3,11 18,06 15,35 2,71

0,00 0,00 0,00 0,00 0,00 0,00

SOURCE:0.E.C.D.

~31-



1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

25,71
25,13
25,84
25,01
26,30
27,08
27,20
27,01
25,94
26,43

27,00

27,78

20,55

SOURCE:0.E.C.D.

Sp

21,49
20,81
22,19
21,07
21,27
21,85
22,03
22,32
22,20
21,60
22,40
22,35

21,75
19,78
19,34
18,79
18,76
18, 50
18,49
19,56
18,52
18,48

2,07

23,53
23,55
24,23
24,27
25,91
25,57
26,41
26,31
25,84
26,74
26,75
26,10
26,32
27,14
28,02
23,44
25,34
24,40
23,13
23,60
24,11
21,83
21,86
19,91
19,08
18,98
19,55
19,88
20,96

2,27



s
1960 28,89
1961 28,19
1962 27,28
1963 26,46
1964 28,31
1965 27,23
1966 26,81
1967 25,24
1968 26,75
1969 27,55
1970 28,12
1971 27,05
1972 26,32
1973 26,53
1974 24,79
1975 20,87
1976 22,46
1977 21,81
1978 22,49
1979 22,61
1980 21,72
1981 20,15
1982 20,28
1983 21,03
1984 21,67
1985 22,10
1986 23,87
1987 23,64
1988 24,50

SOURCE:0.E.C.D.

21,55

GERMANY

1,35

-33-

Ip

24,11
23,75
23,38
21,77

2,34



1986
1987
1988

18,55
18,09
20,34
20,44

SOURCE:0Q0.E.C.D.

IRELAND

-0,39

—34-

Ip

13,20
14,08
15,58
16,25
17,06
18,65
16,00
14,89
17,24
20,66
19,55
19,68
20,47
21,94
21,80
18,66
21,81
23,13
25,46
28,62
24,75
25,70
24,35
20,88
20,55
17,90
16,69
15,72
16,19

2,22



s
1960 29,59
1961 31,00
1962 30,16
1963 27,51
1964 27,61
1965 27,31
1966 26,42
1967 26,38
1968 27,37
1969 28,26
1970 28,07
1971 26,23
1972 25,48
1973 25,52
1974 25,98
1975 23,85
1976 25,76
1977 26,03
1978 26,28
1979 26,23
1980 24,68
1981 22,61
1982 22,08
1983 22,18
1984 22,51
1985 21,77
1986 21,34
1987 20,69
1988 20,86

SOURCE:0.E.C.D.

Sp

25,40
26,21
25,63
23,59

-35-

Ip

25,56
26,85
26,67
26,15
22,92
20,23
19,87
21,42
20,38
22,49
23,44
21,17
20,30
23,98
26,66
19,66
22,19
21,04
20,53
20,83
22,40
20,75
19,32
17,88
18,56
18,01
16,78
16,97
17,28

3,85



s

1960 29,77
1961 28,25
1962 26,51
1963 25,00
1964 26,86
1965 26,61
1966 26,07
1967 26,35
1968 27,31
1969 26,74
1970 26,38
1971 26,08
1972 26,76
1973 28,12
1974 27,15
1975 23,13
1976 23,54
1977 22,35
1978 21,06
1979 20,34
1980 20,11
1981 20,53
1982 21,11
1983 21,46
1984 23,25
1985 23,76
1986 22,96
1987 21,41
1988 23,62

SOURCE:0.E.C.D.

23,95

NETHERLANDS
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26,76
26,85
25,61
24,49
27,87
26,59
27,19
26,87
27,25
26,50
27,77
26,40
23,96
24,33
24,06
20,63
20,60
21,58
21,98
21,57
21,57
18,33
17,95
18,35
19,09
19,76
19,74
19,60
20,87

Ip

22,80
22,68
21,23
19,85

3,96



1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

S

25,53
24,83
25,03
24,28
24,91
26,87
26,75
26,53
27,02
27,57
26,31
25,35
22,88
23,17
23,88
22,78
20,95
18,84
18,88
18,76
20,36
20,55
21,60
21,95
22,46
22,49

Sp

21,76
21,34
21,31
19,91
21,42
22,98
22,92
23,52
23,53
23,42
23,17
22,11
20,56
20,55
23,10
22,24
20,38
18,78
19,41
18,71
21,08
21,95
22,09
20,31
20,55
19,35

SPAIN

Sg

3,78
3,49

1,91
3,14

SOURCE:Corrales y Taguas(1989),B.E. (1990)
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Ip

22,81
24,28
24,29
23,06
23,42
25,48
24,06
21,43
22,95
24,34
27,39
25,67
24,52
22,32
20,79
20,60
21,54
19,39
18,43
17,53
16,04
15,30
16,36
18,50
19,88
21,14

4,26



s
1960 17,90
1961 17,80
1962 17,04
1963 17,03
1964 18,47
1965 19, 34
1966 18,91
1967 17,83
1968 18,37
1969 20,94
1970 21,09
1971 19,36
1972 18,53
1973 19,67
1974 15,26
1975 14,71
1976 15,40
1977 18,65
1978 18,52
1979 19,02
1980 17,70
1981 16,81
1982 16,92
1983 17,21
1984 16,90
1985 17,73
1986 16,32
1987 16,31
1988 16,40

SOURCE:0.E.C.D.

19,11
18,93
17,97
16,95
17,00
17, 62
17,77
17,88
16,44
16,29
14,65

UNITED KINGDOM

-38-

Ip

15,18
14,86
13,26
13,53
16,04
15,35
14,62
14,78
15,37
14,96
14,76
14,53
14,19
16,79
16,75
13,91
16,00
16,50
16,76
17,06
14,48
13,39
14,11
14,47
15,32
15,12
15,14
16,10
18,34

3,24
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