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ABSTRACT

This paper extends earlier work by Feldstein and Hericka on the relation
between domestic saving rates and international capital flows or, equivalently,
between domestic saving rates and domestic Lluvestment. The basic conclusion of
the present analysis is that an lncrease in domestic saving has a substantial
effect on the level of domestic investmeut although a smaller effect than would
have been observed in the 1960s and 1970s. The savings retention coefficient
for the 1980-86 period is 0.79, down from 0.91 in the 1960s and 0.86 in the
1970s.

The more closely integrated economies of the EEC alsoc appear to have more
outward capital mobility (1.e., a lower saving retention coefficient) than
other OECD countries.

There is no support for the view that the estimated saving-investment
relation reflects a spurious impact of an omitted aconomic growth variable.

Although budget deficits are inversely relatsd to the difference between
private investment and private saving, we reject the view that this reflects an
endogenous response of fiscal pelicy in favor te the alternative interpretation
that the negative relation i{s evidence of crowding out of private investment by
budget deficits. This interpretation is supported by the evidence that
domestic investment responds equally to private saving and to budget deficits.

The implication of the analysis thus supports the original Feldstein-
Horioka conclusion that increase in domestic saving does raise a nation's
capital stock and therefore the preductivity of its workforce. Similarly, a
tax on capital income is not likely to be shifted fully to labor and land by
the outflow of enough capital to maintain the real rate of return unchanged.
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NBER Brandels University
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1. 1NTRODUCTION

Do tax policies that stimulate a nation’s private saving rate increase
its domestic capltal stock or do the extra savings flow abroad? Does anl
increase in the corporate tax rate cause an outflow of capital that shifts the
burden of that tax increase to labor and land?

These were the two key questions that motivated the 1980 Feldstein-
Horioka (FH) study of the relation between domestic saving rates and domestic
investment. FH reasoned that if domestic saving were added to a world saving
pool and domestic investment competed for funds in that same world saving
pool, there would be mo correlation between a nation's saving rate and its
rate of investment. The statistical evidence showed that, en the contrary,
the long~term saving and investment rates of the individual industrialized
countries in the OECD are highly correlated. The data were‘consistant with
the view that a sustained one percentage point increase in the saving rate
induced nearly a one percentage point increase in the Investment rate.

Much has happened in the internarional capital markets during the decade
since the Feldstein—Hoxioka study was done. The 1980s saw an unprecedented
increase in the international flow of capital te the United States. Capital

market barriers in Japan and Europe have been lowered or eliminated. This




2
experience raises the question of whether the empirical regularity observed
for the 1960s and 1970s continued through the 1980s. Even those studies thar
followed Feldstein-Horickal were limited to data for the 1970s or the early
1980s. One purpose of the present study is to examine the experience for the
period 1980 through 1986 and to compare the results with the analysis for

earlier years.

1.1 rnational Capital Mobilic d Risk Aversion

The initial FH paper created confusion about the interpretation of the
results by discussing them as evidence about international capital mobility.
Economists who believe that the evidence on interest arbirrage implies that
there is perfect capital mobility were therefore inclimed to reject the FH
findings. Fortunately, Jeffrey Frankel (1986) clarified the issue by
reminding everyone that perfect capital mobility does not imply the

international equalization of real interest rates.?

More specifically, as Frankel pointed out, the interesr arbitrage
condition of integrated capital markets vefers to nominal interest rates only.
Perfect capital mebility implies equal ex ante real interest rates only for
time periods for which the expected change in the exchange rate equals the
difference in the expected inflatien rates. As Frankel stresses, since ex
ante purchasing power parity may mot held even for perioeds as long as a

decade, the exlstence of perfect capital markets (in the sense that the

1 These include Feldstein (1983), Caprio and Howard (1984), Murphy
(1984), Penati and Dooley (1984), Sache (1981), and Summers (1988). See
Dooley et al. (1987) for a summary of these results,

Z Por a more complete discussion of these issues, see the essay by
Frankel in the current volume,
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interest differential between two countries is equal to the expected change in
the noeminal exchange rate) does not imply a continuing equality of expected
real interest rates. An increase in saving in one country that gives rise to
an equal increase in its investment need not violate the nominal interest
arbitrage condition even though it causes a decline in the real interest rate.

Purchasing power parity does not appear to hold even in the leng run that
is relevant for the tax policy questions that motivated this research. But
even if it did, in that very long run the difference between the nominal
interest rates in each pair of countries may no longer equal the expected
change in the exchange rate because of investor risk aversion. An investor
looking ahead for ten years or more must be concerned about risks of changes
in tax rules on foreign source income or even in political institutions that
can affect the value of his international investments. Oppeortunities to hedge
the interest rate or exchange rate risk on long-term positions are far more
limited than for short—term positions, or at least have been unril quite
recently. For such long horizons, investor risk aversien may induce portfolio
investors to prefer investments in their own currency. As a result, expected
real interest rates may also differ internationally in the long run.

In 2 riskless world, long-term nominal interest rate arbitrage could be
achieved even though intarmational {nvestors only took net positions in the
short—term market if domestic investors arbitraged short—term and long—term
domestic interest rates. Once risk is introduced, however, arbitrage by
hedged international short-term investors and the equilibrium of risk-averse
domestic imvestors who hold both long-term and short-term securities is not

enough to provide international equality of long-term rates.
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As an example. a mean-variance investor will allocate his wealth among
assets in proportions that vary pesitively with yield and inversely with risk,
An investor who has a high degree of risk aversion or who attributes a large
subjective variance to long-term investments in foreign assets may want to
invest a large share of his portfolio in domestic assets {depending on asset
yield covariances) even when a substantial expected yield difference exists in
favor of the foreign assets. Sinee the mean-variance investor's optimal
proportional allocation of the assets is independent of the total value, an
increase in saving-th;t raises fhe total pool of funds will be invested
primarily in the demestic economy.

In short, there is no presumption that real long-term yields would be
equalized even if all investors were completely free to invest wherever in the
world they want. Moreover, broad classes of financial institutions (and, in
some countries, nonfinancial corporations as well) are in fact not permitted
by regulatory authorities to take net positions in foreign currencies. Many
nonfinancial corporations also choose to aveid net foreign exchange exposure
as a matter of policy rather than to evaluate the opportunities available at
each point in time. The absence of these substantial pools of funds from the
potential pool of arbitrage funds would not be important if other investors
were risk neutral. However, {f the remaining investors are risk averse, the
limited size of the mobile pool of unhedged funds increases the potential
importance of risk aversion and therefore the scope for expected real rates of

return to remain unequal.
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1.2 Gove nt Policles e Current Accoun

Although rhe lack of ex ante purchasing power parity and the risk-
aversion of international investors are sufficient to permit domestic saving
rates te influence substantially the rate of domestic investment, the ohbserved
link between saving and investment may also reflect explicir government pelicy
decisions.

It is easy to understand why governments would want to restrict the size
of trade imbalances in general and of changes in trade imbalances in
particular. Since an increase i{n the merchandise trade deficit means a less
of exports and the substitution of imports for domestic production, the
affected domestie ivdustries are likely to seek government actions to shrink
the trade deficit. A decrease in the merchandise trade deficit caused by a
spontaneous increase in the demand for the country’s exports may be welcome if
there is excess capacity in the economy but would be resisted by the
government as a source of inflation if rhere is not excass capacity. Since a
rise in exports in a fully employed ecenomy alsc means a fall in the
production of other goods and services, the industries producing for the
domestic market are likely to seek policles to raverse the rise in exports.

These arguments refer to changes in the trade balance rather than to its
level. Why should a government resist a long-run current account deficit or

‘surplus? One answer is that an economy that gtarts in trade balaﬁce will neot
want to shift to a leng-run imbalance because of its reluctance to accept the
dislocations involved in changing the pattern of production from trade balance
to trade imbalance. But there are also reasons vhy a government would resist
a long-term trade and current account imbalance in addition te the problems of

transicion,
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Because of capital Income taxes, a persistent capital outflow diverrs
domestic savings to investment abroad that has a lower rerurn to the
originating nation, Each govermment therefore has an incentive to seek a
capital inflow and to resist the outflow of its own cspital.

A country with a trade surplus and a capital outflow azlse has the

_opportunity to trade a reduction in the trade surplus for a higher level of
real income (through an improvement in the terms of trade} and a temporarily
lower level of inflation (through the favorable "supply shock®™ of an increase
in the level of the currency) .,

There are a variety of policiés that governments can use to shift the
econemy toward trade and current account balance. In the short run, monetary
policy can be used to influence the exchange rate and the level of ecomomic
activity. Summers (1988) has suggested that governments may tailor the size
of the budget deficit to offset differences between private saving and
investment. Qther possibilities include the use of targeted tax policles
designed to increase or decrease the level of investment or private saving:
the investment tax eredit, the schedule of depreciation allowances, the
avallability of special tax preferred savings accounts, a difference in the

tax rates on capital and labor income, etc.

1.3 mpli for the EF. Fisc o 8

The reasem that saving and investment are closely correlated is important
for answering the questions that metivated the original study.

Consider the Summers hypothesis that the close correlation between
investment and savings reflects the response of government deficit poiicy to

shifts in private investment and saving. If a tax change that encourages
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private saving is offset by an increase in the government budget deficit,
there is no rise in capital formatien. If however the close correlation
between saving and investment reflects either the reluctance of private risk
averse investors to move capital abroad (so that private Investment rises
automatically) or a govermment tax policy to stimulate private investment
until it absorbs all of the increase in domestic saving {rather than permit a
capltal outflow or a contraction of national income), the tax induced rise in
saving does get converted Into greater domestic capital formation.

The reason for the observed saving-investment correlation is also
important for assessing whether a tax on investment income causes a capital
outflow that permits the incidence of the tax to be shifted to labor. If the
observed saving-investment correlation reflects the unwillingness of risk-—
averse domestic investors To shift capital abroad, the increase in the capital
tax causes a fall in the net of tax rate of return and thua no shifting of the
tax burden. In contrast, if the savings—investment equality occurs because of
a government decision to increase the budget deficit to absorb the capital
that would otherwise go abroad, leaving just enough domestic saving to finance
a level of investment at which the after—tax returnlis equal to the after-tax
return abroad, the tax is fully shifted.

In support of the "endogenous deficit policy” hypothesis, Summers
presents a regresaion for a cross—section of industrialized countries of the
average deficlt—GNP ratio for the period 1973 through 1980 on the average
private savings—investment gap {(the difference between net private savings and
net private investment) for those same years. He finds a coefficient of 0.72
and concludes that it impliaes that 72 percent of the net savings gep may be

offset by an explieit budget deficit policy.
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There is however a quite different interpretation of the Summers defieit
regression. If the long—run level of the budget deficit is thought of as
exogenous (reflecting political consideratiens in the county rather than an
attempt to offset the savings—investment gap), then the regression may oniy
reflect the impact of the budget deficit on the level of investment. This
would be the traditional crowding eut of private investment by government
deficits. Summers presents no evidence or reason to think that his regression
should be interpreted az a policy response function rather than az a
description of the crowding out of private investment by government deficits.

We return to this Iin szection 5 below.

1.4 Statistical Estimates

First however we will turn to the evidence on the link berwsen savings
and investment in the most recently available data. We also take this
opportunity to econsider whether the correlation betwssn savings and investment
iz equzlly strong for different subsets of countries within the OECD,
ineluding separate analyses for the EEC and non-EEC countries.

Previous comments on the FH regressions raised the issue of the possible
endogeneity of national savings rates, This was actually discussed in the
original FH paper and estimates using instrumental variables provided as a
check on the possible bilas from this source. The Instrumental variables were
demographic and social security variables. The resulting coefficient
confirmed the ordinary least mquares results. Since this issue has been
explored rather thorcughly in the earlier paper, we will not present such

instrumental variable estimates in the current analysis.
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We will however examine two other issues in some detail. .The first is
the suggestion by Obstfeld that the observed correlatien may reflect the
common influence of economic growth on both saving and investment. Ve
replicate the Obstfeld analysis in section 3 and ghow that although it can in
theory explain the cbserved savings-investment correlation, the actual data
are not consistent with the Obstfeld hypothesis.

The second is an analysis of the dynamic adjustment process by which
savings and investment adjust to changes in the savings—investment gap. We
show in section & that the process can be described 25 an adjustment of
investment to close the gap and not an adjustment of savings. We alsc present
some evidence that suggests that the desired gap 1s not zerc in all countries
but that countries adjust investment to close the difference between the

actual savings—investment gap and a preferred gap.

2. ITAL MARKET INTEGRATION INC 7

The reduction in govermment barriers to international capital flows, the
ecreation of extensive new hedging markets, and the growing sephisticacien of
financial institutions around the world have increased the likelihasd eof net
capital flows. The sharp fall in the U.S. national saving rate in the 1980s
(due to both the increased budget deficit and the decline in private saving)
also provided a major incentive for the shift of capital to the United States.

The evidence in this section indicates that there has in fact been a
substantial decline in the correlation between the rates of gross domestic
saving and gross domestic investment. However, the effect of additional

domestic saving on domestic investment remains quite substantial. Even in the
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1280s, each dollar of addiricnal saving is associated with an increase in
investment of more than 50 cents.

The analysis is based on the regression equation
(1.1) I /Y = ag + a1 S /Y,

where I, is gross investment (as defined by the OECD and including inventory
investment), Yt is gross domestic product, and St is gress saving. The
estimates use data for 23 OECD countries (excluding Luxembeurg)., The unit of
observation is a single country and the data for that country has been
averaged over a group of years. The coefficisnt aj that indicates the
proportion of the incremental savings that is invested domestically will be
referred to as the "savings retention coefficient."

Consider first the estimates for gross investment presented in column 1
of table 1. In the decade of the 1960s, each extra dollar of domestic saving
increased domestic investment 91.4 cents with a standard error of 6.3 cents.
For the next decade this had declined to B0.5 cents with a standard error of
12.1 cents. The decline of 10.9% cents is, however, less than the 13.6 cent
standard error of the differance. The seven available years of the 1980s
shows a further decline to 60.7 cents with a standard error of 12.6 cents.
Although the 19.8 cents decline from the 1970s is only slightly larger than
the associated standard error of 17.5 cents, the pattetn of continuing decline
from the i9605 implies a more significant relation. From the 1960s to the
1980z the decline of 30.7 cents is more fhan twice the standard error

assoclated with this difference.
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Another way of comparing the earlier and later parts of the 27 year
sample peried is to .contrast the earlier fixed exchange rate years (1960-73)
with the later floating rate years (1974-86). During the earlier 14 years the
savings retention coefficient was 0,911 (standard error 0.066), barely
different from the result for the decade of the 1960s. The coefficient for
the later 13 years was however 0.669, much more similar to the coefficient for
the 1980s, The difference of 0.242 is approximately 1.5 times its standard
error.

The final row of column 1 shows that, for the 27 year period as a whole,
the savings retention coefficient was 0.791 with a standard error of 0,094, A
potentially Iinreresting line of analysis that we have not pursugd would be te
test whether the investment-savings relation has changed at a constant rate
during this period or has had significant step changes after the beginning of
the floating rate period or in the decade of the 1980s.

The net saving and invescment relations (shown in column 2 of Table 1) do
not indicate a fall over time similar to the corresponding gross saving—
investment coefficients. The key savings retentlon coefficient only declines
from 0.913 in the 1960s to 0.864 in the 1970s and 0.792 in 1980-86; none of
the differences, including the difference between the 1960s and the 1980s, is
a as large as its standard error.

This difference between the gross and net saving-investment relations
masks a more complex difference between the changes over time in the European
Economic Community (EEC) countries and among the non—-EEC industrial countries
of the OECD. The differences in experience among different groups of

countries is the subject of the next section of thia paper.




12
3., CAP W, E _EEC

Although capital might in prineiple flow with equal ease ameong all
countries or at least all industrial countries, the availability of market
information, the existence of institutional relationships, and the perception
of risk might make capital flows greater among some pairs of countries than
among others. More specifically, in the current context, each extra dollar of
saving in one country may be divided between the home capital market (which
gets the largest share) and other individual national capital markets in a way
which depends on a variety of Institutional and other country-specific
factors.

We have explored this possibility by Looking separately at the
investment—saving equation for nine of the European Economic Community
{excluding the new entrants, Spain and Portugal, as well as Luxembourg) and
the inmvestment-szaving equation for the remaining 14 OECD countries. It should
be emphasized that the EEC savings retention coefficient does not reflect the
extent of the capital flow among the EEC countries but rather the extent to
which individual EEC countries retain their national saving within the saving
country.

Consider first the behavior of the investment-savings relation in the
nine EEC countries shown in columns 3 and 4 of Table 1. The gta;s savings
retention coefficients, shown in column 3, are lower among the EEC countries
than for the entira OECD group and decline much more rapidly between the 1970s
and the 1980s. The decline from (.742 in the 1960s to $¢.652 in the 1970s was
not large but this was followed by a sharp decline to only 0.356 in the 1980-
86 period. By comparison, the coefficients of the 14 non-EEC members of the

QECD were 0.962 in the 1960s, 0.810 in the 1970s and 0.578 in the 1980s.
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We should caution, however, that the standard errors of the coefficients
for the EEC countries are quite large since each is based on only nine
observations. Thus the sharp decline from 0.652 in the 1970s to 0.356 in the
19805 is only two-thirds as large as its standard error of 0.456. We cannot
reject the hypothesis that there was no change. Even the fall from 0.742 in
the 1960s to 0.356 in the 1980s is only slightly greater then its standard
error of 0.359; the hypothesis of no change canmot be formally rejected with
this small sample. The test however is of low power because of the small
sample size and we would emphasize the large decline rather than its
statistical "insignificance.”

When we shift from gross to net saving and investment, the pattern of the
savings retention coefficients differs even more sharply between the EEC and
non-EEC countries. As already moted, among the OECD as a whole, the net
saving-investment relation shows virtually no change between the early and
larer periods (see column 2). In contrast, column &4 shows that the met
saving-investment coefficients declined sharply within the EEC between the
19705 and 1980s. This contrast is seen most clearly when the EEC coefficients
of column & are compared with the non-EEC coefficients of column 6.

Although the small sample of EEC countries makes it difficult te draw any
firm conclusioqs, these data appear to indicate that there have been greater
capital flows out of the individual EEC countries (i.e., a smaller share of
incremental saving is retained within the saving country) than ameng the non-
EEC countries and that the extent of this capital mobility increased in the
1980s.

Ve have also examined the saving—investment behavior in the wider group

of all 17 European OECD countries (columms 7 and 8 of Table 1) and in the non-
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EEC European CECD countries (columns 9 and 10). The results shows that the
non-EEC Europzan countries behaved more like rhe EEC countries than like the
noni—European members of the OQECD.

These results are net only interesting in themseslves as an indication of
the inereasing integration of the European capital markets but also suggest
that the reason why the savings retention coefficients are generally much
greater than zero reflects the extent of informational and institutional links
among the capital markets. The coefficient is lower for the EEC countries
despite formal barriers on capital exports In some countries because of the
strength of institurional links, Even when capital is completely mobile in

principle, actual capital flows are retarded by ignorance and risk aversien.

4. " SING" GROWTH VARTABLE

The surprising strength of the savings retent{on coefficient in the
original FB study led subsequent researchers to pestulate that the stremgth of
the coefficient may reflect the impact of some missing variables that
influence investment and ate correlated with savings. Obstfeld (1986) has
developed the idea that the missing variable may be the growth rate of GDP or
a combinetien of the GDF growth rate and of laber's share of national income.

Life cyele theory implies that these two variables determine the long-
term behavior of a country's saving rate. Obstfeld pesits a model in which
the rate of output growth is also an important determinant of the country's
rate of investment; although demand-determined variations in output growth may
have an important influence om the timing of investment, in the current
context of comparing long-term differences in national investment rates we

would be more inclined to regard output growth as the result of previous
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capital investment than to leok upon output growth as an exogenous
determinacion of investment. Obstfeld (1986) used data on GDP gfowth and on
the ratio of eaployee compensatién tc national inceme in individual OECD
countries to simulate the saving=GDP ratios and investment—GDP ratios for
those countries that would result in a simple theoretical model. He then used
these simulated investment and saving ratlios to estimate statisticelly the
basic investment-savings ratie.

The Obstfeld model assumas cdmplate world capital moblility; that is, the
only link between savings and investment in each country is that tﬁey depend
on common variables. Nevarthelesz, a regression of the simulated investment-
GDP ratio on the simulated saving=-GDP ratio produces coefficients that are
approximately equal to one, with the precise coefficient depending on the
group of countries selected.

Although we regard this as an ingenious demonstracion of how the observed
investment-savings relation might in principle be just a spurious reflection
of the missing growth and income distribution variables, we do not find it
convincing. The real test of whether the savings variable is jJust a proxy for
the growth and distribution variables is whether the inclusien of growth and
discribution causes a significant change in the szavings retention coefficient
in a regression using the actual saving and investment variables instead of
the simulated omes.

To test thiz in a way that makes it strictly comparable to Obstfeld’'s
analysis, we began by following his procedure to create synthetic saving and
investment variables. We used observatioms for the same countries and years
as Obstfeld. Despite the usual OECD data revisions, we found that we were

able to reproduce his results quite closely., For example, with a sample of 17
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countries for the period 1970 through 1979, Obstfeld found a savings retention
coefficient of 0.86 (with a gtandard error of 0.81) and we found a coefficient
of 1.01 with a standard error of 0.78, Adding the p;oduct of the growth and
income distribution variables to the Obstfeld synthetic equation caused the
savings_absorption coefficientrto become —0.75 with a standard error of 0.10
while the other varisble "explained” the variation in the synthetie investment
series.

However, when we replaced the synthetic variables with the actual saving
and investment variables, therestimated savings retention coefficient was
little affected by adding the growth and distribution variables to the
equation. More specifically, with the same Obstfeld sample of countries and
years, but using the actual saving and investment data rather than the
synthetic ones, the estimated coefficient of the savings variable was 0,88
(with a standard error of 0,12) in the basic regression. When the growth and
diseribution variables were added to the equation, the coefficient of the
saving variable because .87 (with standard error of 0.13).

Similar results were obtainedrwith other combinations of growth rates and
income. In no case d{d the inclusion of the growth and distribution variables
substitute for the effect of the savings variable as a determinmant of domestic
saving.

The implication of this Is clear. Although the estimated savings
retention_coefficienc could in theory raflegt only the indirect effect of
omitted growth anq distribution variables, the evidence indicates that this is

not seo.
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5., PUDGET DEFICITS

As we wrote in section 1, Summers {1983) has noted that there is an
alternative possible explanation for the observed relation between investment
and savings rates. Summers Suggests th;t if governmenté do not like capirtal
outflows or inflows, they might adjust thelr budget deficits to offset the gap
between investment and private saving.

As evidence for this possibility, Summers presents a regression of the
ratio of the Eudget deficit to GDP on the difference between the private
savings ratioc (i.e., the ratio of domestic savings plus the budgetr defieir to

GDP) and the investment-GDP ratio:
(5.1) DEF/Y = by + by (PS — I)/Y

where DEF is the general govermment budget deficit (i.e., the OECD neasure of
general govermment saving with the sign changed), PS is private saving (i.e.,
saving as previously defined plus the budget deficit) and I and Y are
investment and gross domestic product as previously defined.

For a sample of 14 countries for the period 1973 through 1980 Summers
obtained a coefficient of 0.72.3 Taken at face value, this would imply that
each dollar of the private saving—investment gap induces governments to
increase their budget deficit by 72 cents. Since the precise sample used by

Summers is not known, we reestimated his equation 5.1 with data for 13 OECD

3 The text of Summers’ paper does not specify the sample of countries or
years for which his regression was estimated but elsewhere in his paper he
indicates that an equation using the deficit variable as an instrumental
variable is limited to this sample of countries and years because of data
limitations,
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countries for which data are available for the period 1973 rhrough 1980. The
estimated coefficient of 0.68 with a standard error of 0.15 is quite close to
the original estimate by Summers.

There are, however, serious problems of interpretation of equation 5.1.
Although such a model of deficit adjustment may have merit as a description of
short—term stabilization policy, we find it very implausible as an explanation
of why long-term differencgs in budget deficit ratios persist among countries.
A more likely explanation of the correlation between budget deficits and net
saving ratioz is that budget deficit ratios are "exogenous" (reflecting
pelitical and historical characteristics) and that high deficit ratios erowd
out private investment in the traditional way. Similarly, countries with
budget surpluses may "crowd in" more private investment,

To assess the plausibility of this alternative specification, we reorder

the variables of equation 5.1 and estimate the equation:

{52 I/Y = ey + e] DEF/Y + c5 FS/Y.

This is a naturdl generalization of the basic equation (1.1} that divides
domestic saving intec two components: private saving (PS) and govermment saving
(-DEF}. The original basic model implies that the coefficlents eq and cp are
equal in absolute value but opposite in sign with private saving having a
positive effect and the budget deficit a negative effect.

The results, presented in Table 2, are generally consistent with this
generalization of the original basic model. For example, with the largest
possible sample (13_count¥ies for 1970 through 1985) the coefficient of net

private savings is 0.6%9 with a standard error of 0,112 while the coefficient
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of the budget deficit ie —0,.865 with a standard error of 0.150. Taken at face
value, these coefficients imply that each dollar of groas private saving adds
70 cents to gross investment while each dollar of the budget deficit crowds
gut 0.87 cents of investment.

The higher absclute coefficient on govermment deficits than on private
saving is what would be expected 1f governments are likely to invest less when
they face a budget deficit and to invest more when tax receipts are large
relative to current spending. To see this, note that total investment
includes government sector investment (Is) ag well as private sector
investmentc (Ip), vhile the government deficit is defined as the difference
between government current outlays and taxes. Assume that private investment
depends on the tetal pool of national savings net of government borrowing for
both current and investment outlays:

{5.3) I/t =a+ B (T-6C-1 +PS)/X+c

&
where T is total rax revenue of the gévernment. Note that this implies chat
gevermment investment does not directly reduce (or increase) private
investment but does so only through the domestic avallabilicy of funds.

Adding government investment to both sides of the equation and regrouping

terms yields:

(5.4) L/ + 1Y =+ B (T ~CfY + BPS/Y + (1) T /Y + .

A regression in the form of equation 5.2 is thus equivalent to estimating the

“true" equation 5.4 with the last term omitted. The relation between the



20
estimated coefficients ¢; and ¢, of equation 5.2 and the parameter f of
equation 5.4 depends on the relation between government investment and the
other two variables, If govermnment investment does not depend on the level of
private saving but does respond positively to government current budget
surpluses, the estimated coefficlent of the goverrment surplus variable
{T-G) /Y will equal the true coefficient (f) plus the product of (1-3} and the
regression of IE/Y and (T-G)/Y. This implies that the coefficient of the
governmient surplus variable (—¢; of equation 5.2) will exceed the coefficient
of the private saving variable {cg of equation 5.2)., The bias is, however,
relatively small. If the “true" coefficient g is 0.75 and the long-run
propensity of the government to spend current surpluses on government
investment is as large as 0.4, the estimated value of —¢q will be 0.85 instead
of 0.75.

In practice, the difference between the estimates of ~c¢; and ¢p is not
statistically significant with a sample of only 13 observations. Estimating
the constrained equation for this sample produces a coefficient of 0.76 on
domestic saving with a standard error of 0.09. Comparing the suma of squared
residuals for the constrained and unconstrained specifications lmplies an F
statistic of 0.81 with 1 and 10 degrees of freedom. Sinee the critical value
for 5 percent significaﬁce iz 4.96, we cannot reject the simple'original
specification.

Note that the estimate of cy is an unbiased estimate of the true
parameter f§ regardiess of the size of § and of the governmment'’s propensity to
da public investment as a function of the geovernment’'s current surplus as long

as the government investment is not influenced by the private saving rate.
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The preblem of distinguishing between the "deficit reaction functien
approach” of equation 5.1 and the "components of domestic saving” appreach of
equation 5.2 cannot be definitively resolved by these estimates since the
statistical problem 1s one of identification and, more fundamentally, of
providing the theorerically correct speclfication. It is helpful in this ra
look st the underlying raw data in the context of what we know about the
particular econonies. 7

Table 3 presents data on the deficit, net private saving and net
investment for the decade of the 1970s and the peried 1960-84. Such data are
only available for 13 countries.

It is noreworthy that in the 1970s the "deficits" were negative in all of
the c¢ountries except the United States and Belgium. The other countries had
surpluses ranging from one percent of GDP to seven percent of GDP. By the
1980s, most of these countries were experiencing actual deficits. It would be
very interesting but beyond our capability to exam@ne the historic reasons for
these shifts country by country.

Consider however the case of the United States which went from a deficit
of one percent of GNP in the 1970s to 3 percent in the first half of the
1980s. For the 1970s, the U.5. deficit was the largest of all 13 countries;
indeed, none of the others had a deficit. It is hard ro argue, however, that
this represented a fiscal poliey decision aimed at supporting aggregate demand
since inflation was a serious problem during most of this decade and there was
a general feeling that n;tional saving was too low. While it might in theory
be argued that the shift to a larger defielt in the 1980s was a way of dealing
with the large recession in 1980-82, the actual hiatoric record shows that the

recession was the unintended consequence of a political inability to obtain
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sufficient demestic spending cuts to pay for the combination of tax cuts,
defense gpending increases, and higher {nterest payments on the national debt.

One caveat should be indicated about thig analysis. Government deficits
reflect payments of interest on the national debt because such interest
paymehts_are part of current government outlay. Since inflation differences
among tﬁe countries influence the interest rates on the government debt, the
deficits reflect to differing degrees the inflation erosion of the govermment
debt and are in this sense not "true" deficits. This is likely to be more
imporfant in the iﬁtarnational context than over time in individual countries.

To examine the sensitivity of our cenclusions to the fallure to adjust
for inflation, we have repeated the analysis using inflation-adjusted
govermment deficlts and private savings using data construgted by Mullen and
Price (1984) (as given by Roubini and Sachs (1989). The inflation-adjusted
results are very similar te the unadjusted estimates. Using data for the
largest available sample (13 countries for the peried 1%71 through 1986}, the

disaggregated savings coefficients are almost exactly equal in absclute value:

(5.5} 1/Y - 0.01% - 0.89 DEF*/Y + 0.88Ps™/Y
0.012) (0.14) (0.10)

where DEF# and PS* are both inflatien adjusted. The evidence clearly supports
the view that eirher source of variation in national saving has the same

effect on domestic investment.
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6. IC STMENT

As Feldstein (1983) and Feldstein-Horicka (1980) emphasized, the close
velationship between domestic saving and domestic investment is a long-term
characteristic and does not hold from year to year. With time serges data,
the savings retention coefficients are much lower than in e¢ross—section
analyses.

It is possible however to examine the dynamic adjustment process by which
the close association between domestic investment and domestic saving Is
maintained. The evidence presented in this section supports the view that it
is domestic investment that responds to changes In domestic saving. The
evidence is not consistent with a view that domestic saving (either private
alone or the combination of private and public) responds to shifts in
investment.

Consider therefore the simple adjustment process by which the change in
the investment ratic from year to year (I /Y. - I._3/Y._;) varies inversely

with the previous year's investment-—savings gap (I, -8, 1)/¥, ;!

(6.1) L/Ye = TegMep = dg + dp Ty = Se1) Meay-

If an increase in the gap between investment and saving causes investment to
decline, dq is negative. Such a decline could be caused by a rise in interest
rates induced by the "shortage" of savings in year t-1. The evidence
presented below shows that d; is in fact negative, supporting the view that

investment responds to shifts in saving.



24
A similar regression shows that the saving rate does not respond to the
gap between investment and savings. For this purpese, we estimate the

eguation
(6.2) Sp/le = Se1/Yey = 8p + ey (Tpy = S )/ Y-

Although a shertage of saving could raise saving by increasing the interest
rate or induding an increase in the govermment surplus, the evidence suggest
that this does not occur. Of course, this is guite comsistent with much
previous evidence that investment is more sensitive to Interest rates than
saving.

The results are presented in Table 4. Equation 1 presents the results
corresponding to eguation 6.1 fo? the 23 QOECD countries (i.e., all QECD
countries except Luxembourg) for the period 1961 through 1986. The
coefficient of -0.227 (with a standard errcr of 0.026) impliles that an
lnvestment-savings gap of one percentage point of GDP causes the investment-—
GDP ratico to fall by approximately a quarter of a percentage point in the
following year. After three years the adjustment of investment alone would
reduce the gap to less than one half a percent of GDP; after six yearé, 80
percent of ‘the gap would be eliminated.

The corresponding saving equation 1s presented as equation 2 of Table 4.
The coefficient of —0.036 is small both absolutely and relative to its
standard error of 0.024 and of the wrong sign. The data thus imply no
respense of the saving rate te the savings—investment gap.

Disaggregating the adjustment coefficient into separate coefficients for

lagged investment and lagged saving supperts this interpretatien of the



25
evidence. In the uncenstrained investment equation {equation 3 of Table 4)
the coefficients of the lagged Investment ratio is =0.275 with a standayd
error of 0.028 while the coefficient of the lagged saving variable is 0.193
with a standard error of 0.027. The coefficients are close enough in magni-
tude to be equal for practical purposes., But If the point estimates are taken
literally, the evidence implies that a rise in the savings ratio induces a
slightly smaller rise in subsequent investment that a fall in the investment
ratio. This is just what might be expected if the stochastiec disturbance
contains a serially correlated determinant of investment.

Dividing the sample into the fixed rate first half (1961-73) and the
floating rate second half (1974-86) shows that the results are gimilar in both
subperiods, with some indication of a slower response in the second half than
in the earlier perlecd. These results are shown in equations 5 through B of
Table 4. This confirms the results presented in section 2.

The constant terms in equations 6.1 and 6.2 imply that the investment and
saving ratios would adjust monotonically over time even if there were no
investment—savings gap. Since there is no justification for such a trend, we
have also estimated the equations of Table 4 with the constraint that there is
ne constant term. The results are very similar to the coefficients of Table 4
and are not presented to gave space,

We have also repeated this dynamic analysis for the nina BEC countries
alone. The basic results, presented in Table 5, are very similar to the
result for the entire OECD. Inveatment adjusts to the lagged investment-
savings gap while saving does not adjust. The coefficients for the EEC zlso
imply a small savings retention, confirming the results in section 3. The

other principal difference between the two sets of results is that the
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uncenstrained coefficients suggest that the effect of an {ncrease in saving is
smaller than the effect of an increase in investment. This may reflect only
the bias referred te above that results if the disturbance is serially
correlated.

It would be worthwhile te examine the adjustment process more exten—
sively, considering more general adjustment dynamics and using estimation
methods that are consistent in the presence of serial correlation, although

that may provide lictle reassurance with such small samples.

6.1 Persistent Current Account Imbalances

The specification of equatien 6.1 implies that each country will adjust
its investment to eliminate eventually the entire investment-savings gap. A
more general specification would recognize that countries may instead have a
"normal" nonzero level of current account surplus or deficit to which they
adjust.

We consider therefore the follewing generalization of equation 6.1:

(6.3) I./¥e = Tpoy/Ypoy = £ + £7 (I q~Sp7)/Y..1-GAP}

where GAP is the desired or normal investment-saving gap. Equation 6.3 is
only distinguishable from equation 6.1 when the GAP is permitted to wvary among
countries.

Equation 6.3 has therefore been estimated with individual constant terms
for each of the 23 QECD countries using data for 1961 through 1986. Separate
estimates for the subperieds 1961-73 and 1974—86 have also been calculated,

The results ere presented in Table 6.
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Equation 1 of Table é corresponds to equation 6.3 for the entire period
1961 rhrough 1986. Equations 2 and 3 correspond to the two subperiods.

The individual conatant terms correspond to substantial positive "normal”
or "target" investment-saving gaps in several countries including Australia,
New Zealand, Portugal, Greece, Turkey, Denmark, and Ireland. There were fewer
countries with negative target investment—saving balances, but these included
Germany, France, Switzerland, the Netherlands and, since 1974, Japan. It is
clear that these "nermal™ or "target” investment—saving balances do correspond
generally to the economie situations of the countries with the lower income
countries more likely to seek capital inflows while the high saving and older

industrial countries correspond to a target excess of saving over investment.

7. CONCLUSION

The basic conclusion of the present analysis is that an increase in
domestic saving has a substantial effect on the level of domestic investment
although a smaller effect than would have been observed in the 1960s and
1970s. The more closely integrated economies of the EEC also appear to have
more cutward capital mobility (i.e., a lower saving retention coefficient)
than other OECD countries.

There is no support for the view that the estimated saving-investment
relation reflects a spurious impact of an omitted economic growth varisble.
Although budget deficits are inversely related to the difference betwesen
private investment and private saving, we reject the view that this reflects
an endogenous response of fiscal policy in faver of the alternative
interpretation that the negative relation is evidence of the crowding out of

private investment by budget deficits. This interpretation is supported by
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‘the evidence that domestic investment responds equally to private saving and
budget deficits.

The dynamic adjustment analysis supports thie view that domestic
investment adjusts rather quickly when there is an unwanted invesrment-savings
gap while domestic saving sheows little tendency to adjust.

The implication of the analysis thus supports the original Feldstein-—
Horioka cenclusions that increases in domestic saving de raise a nation's
capital stock and thereby the productivicy of its workforce. Similarly, a rax
on capital income is net likely to be shifted to labor and land by the outflow

of encugh domestic capital to maintain the real rate of return unchanged.
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Table 2

Investment and the Components of Domestic Saving

Period Countries (#) Deficit Private Saving

1970-85 13 =0.865 0.699
(0.150) (0.112)

196584 9 -0.948 0.747

(0.153) (0.124)




Table 3

Budget Deficits, Private Savings, and Invesfments

1970-79 198084
Deficit Saving Investment Deficit Saving Investmen
Germany -0.03 0.10 0.13 -0.01 0.08 0.09
Austria  —0.05 0.11 0.17 -0.02 0.09 0.12
Switzerland -0.04 0.14 0.16 -0.03 0.14 0.14
Netherlands -0.03 0.13 0.15 0.01 0.12 0.09
Sweden =0.07 0.05 0.12 0.01 0.06 0.07
Finland -0.07 0.06 0.15 -0.03 0.07 0.11
Belgium 0.00 0.14 0.13 0.07 0.13 0.08
Spain =-0.03 0.12 0.16 0.01 0.09 0.10
U.K. -0.01 0.07 0.10 0.02 0.08 0.04
Australia -0.05 0.11 0.17 0.01 0.04 0.09
Canada -0.01 0.10 0.13 0,03 0.12 0.10
U.s. 0.01 0.09 0.08 0.03 0.08 0.05
Japan -0.04 0.18 0.22 ~0.03 0.14 .17

All figures are expressed as ratios to gross domestic product,

Investment and private saving are net variables.



Table &4

Dynamic Adjustment of Investment and Saving in 23 QECD Countries

Dependent Coefficient C t of Lapped:
Equation Variable Constrained Peried Investment Saving
1. Investment yes’ 1961-86 -0.227 0.227
{0.026) (0.026)

2. Saving yes 1961-86 -0.036 0.036
{0.026) (0.026)

3. Investment no 196186 -0.275 0.198
(0.028) (0.027)

4. Saving no 1961-86 -0.014 =0.068
: (0,025) - (0.024)

5. Investment ne 15961-73 =0.344 0.262
(0.048) (0.045)

[ Saving no 1961-73 0.034 -0.083
(0.039) (0.037)

7. Investment no 1974-86 -0.240 0.140
(0.037) (0.036)

8. Saving no 1974-86 -0.025 -0.132
(0.036) (0.033)




Dynamic Adjustment of Investment and Saving in 9 EEC Countries

Table 5

Dependent Coefficient Coe ient of Lagged:

Equation Variable - Constant? Period Investment Saving
1. Investment yes 1961-86 -0.159 0.159
(0.042) (0.042)

2. Saving yes 1961-86 =0.015 0.013
(0.037) (0.037)

3. Investment no 1961-86 -0.225 0.123
(0.045) (0.042)

4. Saving . ne 1961-86 " -0.059 -0.055
{0.040) (0.037)

5. Investment no 1961-73 -0.222 0.083
(0.087) (0.078)

6. Saving no 1961-73 0.064 -0.160
(0.065) (0.058)

7. Investment no 1974-86 -0.21¢6 0.071
(0.055) (0.055)

8. Saving no 1974-8% ~0.090 -0.115
(0.051) (0.050)

The 9 EEC countries exclude Spain, Portugal, and Luxemburg.



Table &

Normal Investment-Savings Gaps in OECD Countries

Eguation No: S (n (2) 2
Time Perfod: 1961-86 1961-73 1974-86
Laggead
Investment -0.335 -0.422 —0.349
Coefficient: (0.030) {0.049) (0.044)
Lagged
Savings 0.335 0.422 0.349
Coefficient: (0.030) (0.049) (0.044)
Normal Gap:
{in percent)
U.s. -0.21 -0.31 =0.14
U.K. ~0.03 0.55 =0.75
Japan =0.54 1l.64 -2.84
Germany -1.64 -1.07 =2.07
France -0.28 ~0.26 -1.55%
Italy 0.12 0.14 0.20
Canada 1.37 2.11 0.63
Australia 2.33 1.52 3.24
New Zealand 4.21 3.38 4.91
Switzerland -2.09 0.50 -4.73
Spain 0.30 0.69 -0.37
Portugal 2.74 0.76 4.50
Belgium -0.33 =0.33 -0.37
Netherlands -1.94 -0.83 -2.90
Greece 3.16 5.95 -0.32
Turkey 3. 22 2.25 3.90
Sweden -0.21 ~0.69 0.49
Denmark 2.15 1.97 2.38
Finland 0.89 1.23 0.63
Norway 1.97 1.99 1.92
Iceland 1.85 2.41 ©1.29
Austria -0.032 0.45 -0.55
Ireland 5.28 4.13 6.02




