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1. Introduction

In the last ten years, Chile's overall economc performance has been
outstanding in nost respects. Gowmh has been 7% on average, inflation has been
in the single digits, unenploynent has stood at an average 5.5% investnent (both
foreign and donestic) has flourished, and people have realized that their welfare
is inmproving. In particular, national saving has increased dramatically, from
extrenely low | evel s of around 6% of GDP in the early 1980s to a sterling 26%in
the last three years; and as early as 1990, the national saving rate had
surpassed the 23% mark (which was 8 points above the 1960-1989 average rate)!
This increasing trend and the high saving levels contrast with the rest of Latin
America, where saving figures have been declining since the 1960s; today, even
after many other countries in the region have inplemented the sort of structura
reforns that Chile undertook in the late 1970s and 1980s, saving in the rest of
Latin America are in the 15 - 20% range.? Very recently, the "tequila effect"
that followed the Mexican deval uati on of Decenmber 1994 called into question the
basis on which econom es such as Argentina's and Mexico's are inplenenting
ref ornms. But again, Chile's econony was basically unaffected. Al things
together, sone analysts rank Chile as the only econony in the region that
qualifies as a "take-off econony,™* or devel opment econony.

In a sense, Chile's enduring success and proved insulation from the
"tequila effect" are due to its high national savings, which provide the funds
needed for investnment and eventually growth, and substitute for external savings,
which are highly volatile in the presence of events such as the Mexican crisis
of Decenber 1994. \hat has made Chile's savings so high, both in conparison to
its own history and with respect to the rest of the region? Did Chil eans have a
sudden change in preferences that inclined themto thrift? O were sone key
policies inplemented? Did the structural and liberalizing reforms of the late
1970s and 1980s have anything to do with it? Did the pension systemreformthat
noved social security froma pay-as-you-go schene to a fully funded schene have
any effect on total savings? Was conservative fiscal management accountable for
somre of the increase in savings? Wat was the role of external saving in
compl ementi ng or crowdi ng out donestic saving?

Al rates are calculated at current prices.
2See Figures 1 and 2.
3See Schni dt - Hebbel and Serven (1995).

“A take-off econony is a devel oping econony that has achieved high and
sustai ned saving and growh rates for at |east ten years (Korea, Singapore
Tai wan, China, Indonesia, and the |ike).



This paper tries to enpirically disentangle sonme of the puzzles wth
hi storical data that span the 1960-1995 period. In Section 2, below we check
whet her the nost commonly nentioned stylized facts concerning savings in the
world's recent history hold for the case of Chile. Section 3 presents somne
t heoreti cal underpinnings necessary for the enpirical nodels. Then, Section 4 use
enpiral nodels to search for clues to Chile's nove to ahigh saving trend as
early as 1985-86. Finally, Section 5 presents concl udi ng renmarks.

2. Do the Mpst Accepted Stylized Facts About Savings Hold for Chile?

Fol | owi ng Schmi dt -Hebbel and Serven (1995) and Edwards (1995), there are
a nunber of empirical regularities concerning savings when one |ooks across
countries. These are: (1) Donestic saving rates and devel opnent (as neasured by
income |evels) are positively correlated, although this correlation is |ost when
a country reaches a high income per capita; (2) Donestic saving rates and
economic growth rates are also positively correlated across countries; (3)
Donestic saving rates and investment ratios are strongly and positively
correlated; and (4) There is no clear correlation between saving rates and i ncone
inequality. Do Chile's tine-series data for the last thirty-six years conformto
these stylized facts?

Figures 2 to 7 and Tables 1 and 2 allow usto (partially) answer this
guestion at a tentative level. The positive correlation between savings and
i ncome | evels, which has been docunented by a nunber of enpirical studies (e.g.,
Col l'ins, 1991; Carroll and Weil, 1994; Edwards, 1995, Schni dt-Hebbel et al, 1992)
does prevail for Chile, according to both eye inspection of Figures 2 and 3 and
the correlation matrices in Tables 1 and 2. However, such a positive association
is: (a) stronger for figures in 1986 pesos than for figures as percentage of CGDP
(around 0.9 in the forner case and around 0.7 in the latter); (b) significantly
hi gher for the last ten years than for the previous 25 years ¢orrel ati ons range
between 0.8 and 0.97 for 1985-1995, while they are between mnus 0.29 (!) and
0.28 in the 1960-1984 period); and (c) slightly higher for total private saving
than for gross national saving (for the whole sanple, correlations for the former
hover between 0.75 and 0.91, while for the latter they hover between 0.65 and
0.89). Point (b) above could be an indication that Chile has not yet achieved a
| evel of income high enough to make the saving rate level off, as apparently
happened with industrial countries with per capita incone |evels above US$8, 000
(in 1987 dollars), as reported in SchnidtHebbel and Serven (1995b). However, the
gross national saving rate has been increasing nmuch nore slowy in the Iast four
years than it did between 1985 and 1990.

The positive association between savings and econonic growh found in
cross-country studies (see for exanple, Bosworth, 1993; Carroll and Weil, 1994;
and Maddi son, 1992) also exists in the case of Chile, although it is nmuch |ess
evident fromvisual inspection (see Figures 4 and 5) and much | ower than the one

°See Edwards (1995) and Schmidt-Hebbel and Serven (1995) for conplete
presentations of these stylized facts.

5This paper will not attenpt to address the relationship between savings and
i ncone distribution because of |ack of appropriate, consistent data on the latter
variable. In any case, it seens that in Chile, as with cross-country evi dence,
such a relationship is not strong, at |east based on data for recent years:
bet ween 1988 and 1994, incone distribution as neasured by the G ni coefficient
has not inproved, while savings rates have doubl ed.

"Current GDP per capita is close to US$5,000 in Chile, in 1995 dollars.



found for GDP. Differences between figures in 1986 pesos and rates as percentage
of GDP are not inportant now, but again, thecorrelations tend to be stronger for
the last ten years than for the 1960-84 peri od.

One result that is clear fromthese first two stylized facts is that the
overal |l positive and significant associations between savings and incone, on one
si de, and between savings and growh, on the other, are driven by the recent
past, which is exactly when Chile could be classified as a "take-off econony"
because of its saving and growth record. Indeed, the effect of the recent past
on the overall sanple is strong enough to make correlation figures higher for
Chile than for devel oping countries and the world at large, and closer to other
"take-of f economi es" (as reported in Schmi dt-Hebbel and Serven, 1995).

The simlarities of Chile with other "take-off econom es" over the |ast
ten years are also extended to the cl ose association between national savings and
national investnent. |Indeed, in the 1985-1995 period, the correl ati on between
nmeasures of these two types of variables have been in the 0.93 - 0.97 range, a
very high nunber even when conpared to OECD and East Asian countries (0.55
according to Schnidt-Hebbel and Serven, 1995). These figures al nost doubl e the
same association for the 1960-1984 period. The counterpart of this association
bet ween investnment and saving is the behavior of foreign savings, which, as shown
by Figure 8, has been positive for the entire 1960-1995 period, but has clearly
been declining since the nmid 1980s. In other words, as the association between
nati onal (and private) savings and national investnent has becone closer in the
| ast ten years, foreign savings has been substituted by domestic savings.

3. Sone Theoretical Underpinnings of These Stylized Facts

These stylized facts, common to many countries and enpirical studies, have
i nspired several (at tines conpeting) theoretical explanations. O course, any
savi ng- consunption theory would predict that income and/or wealth is a main
driving force behind saving. However, discrepancies as to what is the nost
appropriate definition and nmeasure of such an incone or wealth variable place
different theories well apart. In the case of the Keynesian theory, it is current
income that matters, while permanent inconme concepts (net of taxes) are rel evant
in the life-cycle hypothesis (over the life cycle) and in the hononynous
per manent -i ncome hypothesis (over an infinite horizon). The stylized fact
connecting both national and private savings to GDP in Chile confirns that
current incone nmust have played a role in the determ nation of saving, but this
is not enough to conclude that a Keynesian hypothesis is the npost appropriate.
In fact, any enpirical nmeasure of permanent incone would likely be highly
correlated to current incone.

There are, however, attenpts to disentangle which neasure of income is
nost appropriate froman enpirical point of view Indeed, Corsetti and Schmi dt-
Hebbel (1995), following an approach devel oped by Corbo and Schm dt- Hebbel
(1991), estinate a reduced-form equation for private consunption in Chile for the
1971 - 1995 period that nested three main consunption hypotheses (Keynesian,
per manent income w thout Ricardian equival ence, and Ricardian equival ence or
direct crowding-out). They first divide all incone, consunption, and saving
variables by current disposable income (to obtain ratios), and then place a
nmeasure of permanent disposabl e income and permanent public saving as right hand

8And increase even nore when one | ooks at the association between nationa
i nvestnent and total private savings, which in one case is even negati ve.

°Except in 1976, as measured in pesos.



vari abl es (together with some other variables). These authors find that Chil ean
consumers are predom nantly Keynesian, since the point estimte of the
coefficient of such a variable (0.75) is six tinmes |larger than the coefficient
for (neoclassical) permanent disposable inconme, while the latter coefficient is
also lower than the point estimate of the coefficient for permanent public
saving. The first result is attributed to the presence of binding liquidity
constraints that limt the capacity of rational consumers to snoboth out their
consunption profiles, while the second result is interpreted to mean that
liquidity constrains are nore inportant than "Ricardian farsightedness."

Liquidity or borrowing constraints are a favorite explanation of the
failure of neocl assical hypotheses to predict consunption or saving. They are the
out come of actual financial markets inperfections; i.e., the difficulties of
usi ng human capital as collateral to borrow, the fact that financial markets do
not cl ear because of default risks, or limtations inposed by policy regul ations
and restrictions. As reported in Schnidt-Hebbel and Serven (1995), there have
been many attenpts to nodel liquidity <constraints in nopdels wth
m crof oundati ons, with varying degrees of enpirical success. Anbng them one that
nmerits some attention for the case of Chile's recent past, at least at a
tentative level, is a buffer-stock hypothesis that clainms that risk-averse and
forward-1 ooki ng households raise their saving when they anticipate tighter
constraints in the future.

The effects of liquidity or borrowing constraints on consunption-saving
deci sions are far reaching. As suggested above, they change the nature of the
rel ati onshi p between saving and incone, inplying a closer connection of the
former with current incone instead of permanent inconme. Sinmilarly, it |essens the
i mpact of interest rates on saving decisions, since there could a wi de range for
househol ds i n which such constraints are binding, which neans they have no access
to credit to snpboth out consunption. Since liquidity constraints can also be the
result of other developnents in the econony, and since they normally force
households into corner solutions, there is room in enpirical studies to
i ncorporate proxy variables that reflect liquidity constraints even if we have
not derived the estimted equations from first principles. For an open
devel opment economy such as Chiles, a case can be made that liquidity
constraints are in part the result of scarcity of overall domestic saving (in
relation to investnent needs), so that foreign saving nust play a role in
| oosening (or tightening) these constraints.

As such, liquidity constraints at the country level -- or the relevant
role played by foreign saving -- could be at the heart of the close connection
found between national saving and national investnent, in the sense that

i mperfect capital account integration to world markets could prevent firms in the
honme econony from having access to enough funds at prevailing world interest
rates to finance their investment projects. An abundance of such funds, on the
ot her hand, would | essen the need of donestic firns to use their own profits for

05ee Stiglitz and Weiss (1981).

YAn interesting discussion around this issue is whether liberalization (or
deepeni ng) of previously repressed financial markets will, by means of | oosening
borrowi ng constraints, decrease savings. It is worth mentioning that proponents
of such a policy back in the 1960s were thinking in the opposite effect, as
liberalized markets woul d experience an increase in real interest rates and,
t hus, savings would go up (see MKinnon, 1973, for exanple).

2peat on (1992).



financi ng i nvestments.

The associ ati on between saving and growt h, both endogenous vari abl es, has
an easy and a difficult interpretation. The easy one goes fromsaving to growth
in the sense that nmore saving could allow nobre investnment -or capita

accumul ation- and this in turn will induce nore growh. The difficult one
notivated by findings that indicate that growth Granger -- causes saving (see
Carroll and Weil, 1994) -- runs in the opposite direction. This direction, from

growth to saving, has been nmuch nore difficult to justify froma theoretica

poi nt of view, as explained by Carroll and Wil (1994). Even though growth coul d
precede saving in a life-cycle nodel as younger saving generations see their
i ncone growi ng faster that the decline in savings of the old (see Mdigliani,
1971), that argument tends to be disregarded on the ground that it is sinmply a
result of aggregation. At the heart of the debate is a presuned negative effect,
at the household level, fromgrowh to saving: higher growh neans nore rapidly
i ncreasing i ncome, both current and likely permanent, so this will tend to induce
hi gher consunption per household and thus, less (not nore) saving. Liquidity
constraints tend to reduce this negative effect and in some cases to elimnate
it (for exanple, when a household has to accunulate a (large) down paynent before
buying a house), but it is hard even for liquidity constraints to reverse the
effect. Mdre pronising avenues in this respect are nodels wth consunption
habi ts, where household preferences not only are specified depending on current
consunption but also on a stock of accunulated consunption in the past; and
nodel s in which wealth or capital are added to current consunption as arguments
in the household utility functions, in the tradition of the "capitalist spirit"
of cl assical econom sts.

As somewhat inplicit above, uncertainty is also an elenent to be taken
into account when discussing saving decisions. Precautionary saving has often
been used for to explain a strong associ ati on between consunption of risk-averse
househol ds and current income when this variable is characterized by high
uncertainty. Al so, uncertainty about life length could explain why retired
peopl e do not dissave, as predicted by life-cycle theories. However, direct
enpirical tests of the precautionary motive for saving are difficult to
i mpl emrent, so its inportance has, until now, been basically inferred from
indirect tests or sinply specul ation.

4. Beyond the Stylized Facts: Results from Enpirical Mdels

Before going into enpirical testing, a warning on data quality is
necessary. As in nost devel oping countries, private saving indicators in Chile
are nmeasured as residuals. Roughly, total domestic investrment (which is directly
cal cul ated) is assuned to be financed by the sum of foreign saving (whose data
cone from bal ance of paynments accounts) and gross donestic saving. This, in turn,
is assuned equal to public saving (derived from fiscal accounts) plus private
saving, which is the residual. Sone deconposition of this residual can be
conputed after 1981, as between pension fund saving and other private, voluntary
saving. The latter is the variable we use nost in the estinmations below, in spite
of its inperfections.

Data problens do not conme only fromthe way savings are neasured, but also
from changes in input-output matrices that make it very difficult to obtain

13gee Carroll and Wil (1994).

l"See Schndit - Hebbel and Serven (1995) and the literature cited therein,
such as Zou (1993).



consi stent national account series for reasonably sized sanples. In spite of
t hese probl enms, we managed to construct annual tinme series for different neasures
of savings, aggregate output, and investnent, spanning 1960 to 1995.

The estimation strategy we followin this paper is the follow ng. First,

we check stationarity of all series involved. |If there is evidence of unit roots
in the series (which happens, as seen below), running sinple regressions --
either OLS or TSLS -- or unrestricted VARs would create a specification error

that may require a special interpretation. Indeed, if the estimation of one (at
| east) linear conbination of the series renders stochastic disturbances that are
stationary, then the series are said to cointegrate. In econonmc terms, this
would mean that there is a long-run equilibrium relationship anbng those
vari ables - basically, they have a similar stochastic trend - represented by such
a cointegrating equation. At the sane tine, in the short run series could deviate
fromthis long-run equilibriumprovided they return to it sooner or later. This
short-run deviation is estimted by neans of an error correction nodel, which is
basically a VAR estimated in first differences, plus the residual of the VAR
estimated for the long-run rel ationship |agged one period. The coefficient of
this residual will give a neasure of the speed of adjustnent fromthe short-run
to the long-run equilibrium and will also give sone cues about Granger-causality
rel ati onshi ps anbpng variables in the system The error correction model is
estimated in two forms here, first as equations with contenporary variables (in
first differences), to check point estimates, and then as VARs (also of first
di fferences), to check dynanic effects through inpul se-response functions and to
doubl e check causality issues through variance deconposition exercises.

The estimations are for the entire sanple period, 1960 to 1995, but we
keep an eye on the possibility of structural breaks in the data, especially after
taking into account what we said in Section 2 above, in the sense of how the
stylized facts tend to be nore pronounced in the last ten years than in the two
and a half decades preceding them As it turn out, and in spite of such casua
evi dence, there is no strong evidence of structural changes circa 1985; we wll
see the inplications of this later on.

4.1 Stationarity of Involved Series

We will work primarily with series in (thousands of) 1986 pesos per capita
for all variables that cone from national accounts (domestic savings, foreign
savi ngs, fiscal savings, output, investnent, etc.), while economc growh is GDP
growth in percentage terms. Table 3 indicates that the former series are clearly
non-stationary, since the Augmented Dickey Fuller (ADF) tests do not allow us to
reject the null hypothesis of the presence of a unit root for any of them This
result could be expected for series such as GDP per capita or gross donestic
savi ng per capita, since they exhibit a clear trend, in particular starting in
1984-85. But unit roots are also found in the renmaining series, perhaps as a
result of a clearly changing variance. This is the case of GDP growh, and to a
| esser extent, foreign saving and fiscal saving. Table 3 also shows that first
di fferences of the reported series are stationary, except in the case of GDP. In
this case, we tried an exponentially snoothed version of GDP, follow ng the Holt-
W nters nethod, whose first difference indeed turned out to be stationary. That
the first difference of GDP per capita is not stationary seens to be consistent
with the finding that GDP growh is not stationary either. In both cases, the

3The problens arise because of significant changes in relative prices in
the last three decades (mainly as a result of structural refornms) and also
because of high inflation all along, but especially in the 1971-74 period, when
inflation was not only high but also repressed.



probl em seens to be the highly volatile variance during the sanple period.

Some authors claim that we could avoid using cointegrating analysis
(somet hi ng advi sabl e when series are not too long) by setting up the enpirical
nodels with series as ratios to GDP rather than in real pesos, because
(stochastic) trends would be | ess obvious. In the case of Chile, however, even
series defined as ratios to GDP are nonstationary, as illustrated by Table 4.
Besi des, the nodel will need nevertheless to include some other series different
from national account series (such as growth or ternms of trade) that are al so

1(1).
4.2 Cointegration Mdels

That all series are 1(1) does not guarantee that there exists a long-run
rel ationship, or cointegration between them W need to check which conbination
of series show this feature and then explore the economic sense of such
cointegration. But on the other hand, the enpirical npdels we subject to
cointegration tests are to be inspired by econom c theory.

We will concentrate on nmodels in which the main dependent variable is
voluntary private saving (nostly in per capita terns), and in which the "core"
vari abl es include: exponentially snoothed GDP (GDPPCSM, foreign saving (FSPC)
government savi ng(GSPC), and GDP growth. All these variables are |ogged. As
di scussed above, any theoretical nodel will postulate private saving depending
on sonme neasure of income. The one chosen here is an internedi ate step between
current income (or GDP), which was found predominant in Corsetti and Schm dt-
Hebbel (1995), and permanent incone (tax included), since the exponential

snoot hing transformation yields a series with less sharp fluctuations. The
inclusion of foreign saving is a direct response to thea priori belief that
liquidity or borrowing constraints at the household level reflect liquidity

constraints of the country as a whole. Also, so nuch has been said and debated
about the rel evance of capital flows on econom es such as Chile's that we sinmply
cannot leave it out. Governnment saving is also included in the nodels as a way
to sumari ze the effects of taxes on saving (through di sposable incone) and the

effects of government spending (since it provides public goods that, if
nonexi stent, would potentially inply different intertenporal consunption/saving
decisions). In addition, GSPC is a variable that directly reflects policy

deci sions, and thus its inpact on private saving would say somet hing about what
to do if the authority wants higher private saving. The inclusion of GDP growth
is notivated by findings in Carroll and Wil (1994) and a strong presunption that
consol i dated econonmic growh is a key to saving in the mediumrun

Several other variables are tried in the nodels, some of themdirectly,
others in the formof dumry proxies. Among the ones tried directly, we include
terns of trade (because of their effect on disposable incone at the nationa
level), inflation (as a nmeasure of nmacroeconomc instability), and real ML per

¥In the estimation of a cointegration nodel bel ow we need that all series
have the same order of integration, which in this case is 1. So, as we will see
we will include both GDP growth and the exponentially snoothed version of GDP in
the nodel (along with other variables, including savings).

"See Corsetti and Schmi dt-Hebbel (1995) for exanple.

8see, for exanple, Mrande (1988) and (1982), and Laban and Larrain (1994).

19To see the status of this hypothesis, see OCE (1996).



capita (as an indicator of liquidity constraints). Among the ones proxied by
dumm es, two deserve special attention: the energence of private pension funds
in the md 1980s (which is associated with both conpul sory saving and the
devel opnent of long-termcapital markets). The other is a tax reformcarried out
bet ween 1984 and 1987 that substantially reduced corporate rates, placing them
much | ower than personal inconme rates. Thus, a strong incentive to postpone tax
payments through i nvestnent of corporate profits was created. The alternative
of including these two variables as full-fledged series was di sregarded. In the
case of pension funds, we use a dummy because a 1960-1995 series would contain
zeroes for nore than twenty years (no variance), and effective nunbers fromthen
on, thus inmplying a much higher variance. Besides, pension funds are a stock of
accumul at ed conpul sory private savings that we would be conparing to a fl ow of
voluntary private savings. And even though pension funds did not exist as such
before 1981, the previous system contenplated a governnent's responsibility for
the elderly that could be conpared to a pension fund. For the sake of
compl et eness, we al so include a nodel below in which the dependent variable is
total private saving (TPS), whose main difference with voluntary private saving
is pension fund saving starting in 1981. In the case of the tax reform the issue
is one of available data at the time of witing this paper. Future research
shoul d take this variable nore seriously.

To check for cointegration, we applied the Johansen-Juselius test if the
nunber of series was not too |arge, and applied the Engle-G anger procedure to
all cases. The first test checks for the rank of the vector of coefficients that
acconpany the cointegrating vector in the error correction nodel. If the rank is
1, then there is 1 cointegrating equation; if the rank is 0, then the series do
not cointegrate; if the rank is n, there are n cointegrating equations, provided
n is less than the nunmber of series in the npdel (otherw se, series are
stationary to begin with). The Engl e-G anger procedure tests for the presence
of a unit root in the residual of the cointegrating equation, by sinply applying
an ADF test. As illustrated in Table 5, there is a strong indication that series
in the specified nodels do cointegrate, and that in the case of the reduced
nodels (2, 3, 4, and 5), the nunmber of cointegrating equations is just 1 (as
desired).

The residuals that were used in the inplementation of the Engl e-G anger
procedure in Table 5 cone from cointegration regressions estimted for each of
the nodels. In the case of nodels 1, 2, 4, and 5, OLS was applied. In the case
of nodel 3, TSLS was the estimation nethod. At this stage, not know ng much about
the Granger-causality relationship between variables, a case could be nade for
using instrunental variables when there is evidence of contenporary correlation
bet ween LHS and RHS variables. The results of the cointegration equations are
shown in Table 6, fromwhich we can extract the followi ng main features:

A Modi fied current income has a nore than proportional effect on
private saving even in the long run. Indeed, elasticities with respect to
GDPPCSM are in the 1.4 neighborhood in models 1 to 3 (remenber that
variables in these nodels are |logs of 1986 pesos per capita), and the
constant is high and very significant in nodel 4 (where saving is neasured
as a percentage of GDP). Although, as we will see below, this elasticity
is lower than in the short run, still this result indicates that even in

2The reformto the social security systemstarted in 1981, but it was not
until 1986-87 that pension funds were substantial and nmade a difference in terns
of providing incentives for private financial instrunents.

2Here long run neans that the result conmes froman equation whose vari abl es
coi nt egrat e.



the long run, private saving per capita would follow a nore pronounced
cycle than income. On the other hand, it al so suggests that over the |ong

run, sustained increases in income wll take private saving at
increasingly higher ratios with respect to GDP (as is evident from the
| ast ten years: experience). There is no evidence in Chile that private

savings could be leveling off (yet), since inclusion of square GDPPCSM i n
nodels 1 to 3 and GDPSM in nodel 4 does not significantly add to the
nodel s' fit (result not shown in Table 6).

B. Not only current income matters but also its rate of growh Also
consistent with the stylized facts presented above, GDP growth has a
strong i nfluence on private saving in Chile: roughly, for each additiona
1 percentage point of growth, private saving per capita will grow 3% The
i ssue of causality here is not trivial, neither at a theoretical level, as
exam ned above, nor at the empirical level in the case of Chile (see

below). But in any event, if we conpound the (exponentially snpothed)
incone effect and the GDP growth effect, passing froma 4% to 6% GDP
growth will mean, in the long run, that private saving per capita wll

grow nmore than 12% per year, so that in five years, the private saving
ratio (as a percentage of GDP) can grow from 10 to 15 only on this
account.

C. Both foreign saving and governnment saving crowd out private saving, but
the off-setting coefficients are well below 1. In the case of foreign

saving, it seems that an increase wll Iessen aggregate liquidity
constraints, allow nore access to (foreign) credit, and facilitate a
snoot hi ng-out of consunption without the need to resort to previous
saving. For each 10% nmore of foreign saving, households and firns will
see their need of savings reduced by 5% quite a significant response

However, if one wants to |ook the problem from other side, 10% of extra
foreign saving will, ceteris paribus, allow a 5% increase in avail able
funds for investnent, which is what counts nmore for growth. |n other
words, according to Chile's experience of the last 35 years, extra foreign
saving has split evenly between nore private consunption and nore donestic
i nvestnent, something half a way to the Latin Anerican stereotype and
hal fway to the East Asian stereotype.

In the case of government saving, the cointegration results show sonme good
news for the fiscal conservatives: according to nodel 4, a 1% of GDP
i ncrease in governnent saving will only inply a third of a percent of CDP
reduction in private saving, therefore allowing an increase of tota
domesti c saving of around two-thirds of a percent of GDP

D. The emergence of private pension funds after the social security reform
may have played a significant role in increasing private savings |ndeed,

the point estimates of the coefficient of the dummy constructed to capture
such an effect (which is 0 from 1960 to 1985 and 1 from 1986 to 1995) are
relatively large and significantly different fromzero. W tried to mnic
the effect of pension funds starting in 1985-86, because by that tine they
were sizable (as conpared to GDP) and al so because it was around those
years that funds started to be invested nore significantly into private
sector instrunents (bonds and stocks). This result is conplenmented bel ow
with sone forecasting exercises, but still nore research is needed because
the dunmy could be capturing other concurrent phenomena as well. If we

22See OCE (1996).
ZWe tried different definitions of the dummy, for exanple starting with
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take it seriously, we should conclude that the financial deepening
associ ated with the devel opnent of a fully funded pension system coupled
with more subtle factors (such as reduced myopia of consunmers, who,
because of the way the new pension system works, would be nore aware of
the nature of intertenporal saving/consunption decisions and their
i mportance for retirement years). As an alternative, we estimted a nodel
in which total private saving (as a percentage of GDP) is the dependent
variable (that is, voluntary private saving plus conpul sory pension fund
saving), called Model 5 in Tables 5 to 7; and we excluded the pension
fund dummy. The results turned out to be very simlar to the ones for the
remai ni ng nodel s.

E. Other variables that affect private savings deserve further research as
well. This is the case of terns of trade, which have the wong expected
sign but are not significant; real ML per capita, which has an inportant
positive effect on private savings; and inflation, which has a |ow but
significant positive effect on saving. In the case of real ML per capita,
we know at the theoretical level that the effect on savings could be
anbi guous: an increasing real M could signify lessening liquidity
constraints and thus nore private consunption (and |ess saving) on
average; but on the other hand, a higher real ML could al so nean deeper
financial markets and a nore favorable environnent for private saving.
Qur result would indicate that the second effect was nore relevant in the
case of Chile, but we rather prefer to confirm it by using a broader
definition of financial assets, which was not available at the time this
paper was written. And in the case of inflation, recently OCE (1996) has
made a case for the negative effect of macroeconomic stabilization plans
(and thus, reduced inflation rates) on private saving. But this effect is
essentially tenporary, while our result here is for a cointegrating
equation supposedly representing a long-run relationship. Again, further
research is called for.

F. From a statistical point of view, around 85% of private saving is
expl ained by a core of variables that includes current incone, foreign
savi ng, government saving, GDP growth, and the pension funds dumy This
is why we concentrate further discussion in this paper on such a core of
vari abl es.

Two other aspects are worth nmentioning. One is that in spite of the
reasonably good fit of the regressions, there are clear signs of autocorrelation

ones in 1981, but the dummy's coefficient was not significantly different from
zero and its sign was negative.

22An interesting issue here is that the participation of pension funds in
stock markets inplies a sonewhat upward trend in stock prices and definitively
nore stable stock prices. This is a factor that could favor private saving, at
bot h the househol d and the corporate |evel.

%See Corsetti and Schmidt-Hebbel (1995) for a list of channels through
which a fully funded pension fund system could affect private consunption and
savi ng.

2Anpng the el ements that are particular to Chile and that could be behind
this unusual result is the fact that financial indexation is w despread in Chile
and has a |l ong and respected tradition.
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(see the DWstatistics and the Breusch-CGodfrey F tests). This should come as no
surprise since this is a cointegration nodel where short-run movenments could
differ fromlong-run novements, the difference being an error of specification
which is corrected by neans of an error-correction model for the short run
rel ationshi ps. The estinmated cointegration equations in Table 6 are used bel ow
to estimate the short-term dynamic nodels. The other point is that the
estimations in Table 6 are remarkably stable along the 36-year period, as
i ndi cated by standard stability tests (Cusum and Cusum of squares). Thus there
is no evidence of structural breaks in the nmid 1970s or in the md 1980s, which
nmeans that the cointegrating vectors account for the break in the series inplicit
in the unit root tests.

4.3 Error-Correction Mdels

Following Phillips and Loretan (1991), we estimate the error-correction
nodel s for the short run behavior of private savings by adding |eads of the
righthand side variables to capture the presence of any feedback effect from
voluntary private savings to the so-clained explanatory variables. This wl]l
gi ve us sone indication of whether causality is or is not running fromsaving to
i ncone, foreign saving, governnent saving, and GDP growth. By |ooking at the
results of the ECMin Table 7, we extract the follow ng comrents:

G There is no evidence that voluntary private savings i s G anger-causing
RHS variables. Indeed, all coefficients of leads of RHS variables in
nodel s 2 and 4 for which we estimte an EC equation are not significantly
different from zero.

H. The estimated values of the error correction termreveal a rather fast
adj ust mrent between the short run and the long run Ranging between O0.46
and 0.61 in absolute ternms, these point estimates show the right sign (if
vol untary private saving noves beyond its long-run relationship with RHS
variables, it will eventually conme back to it), and indicate that it takes
approxi mately one year to elimnate 50% of the discrepancy and close to
three years to reach 90% of the adjustment.

. Most of the adjustnment between short and long run falls in the effect
of per capita incone (or GDPPCSM ; and, as theory would predict, private
saving is nmore sensitive to income changes in the short run than in the
long run. Indeed, the only variable for which there is a significant
di fference between the cointegration equations and the EC equations is
current incone. This difference suggests that in the short run, faced with
an increase in income, people tend to increase saving nore pronouncedly
because they are not sure whether the increase in incone is pernmanent or
transitory. The evidence shows, however, that this is not the case for
foreign saving or governnent saving, which within a year convey enough
i nformati on so as to distinguish between permanent and transitory shocks.

As expected, the serial correlation present in the cointegration equations
di sappears in the EC nodels, confirming that the error-correcti on mechani smfixes
the specification error that creates serial correlation in the cointegration
equat i ons.

4.4 Vector Error Correction Mdels

As a conplenent to the EC procedure applied to contenporary variables
(except for the error-correction termitself, of course), we use a simlar
strategy applied to VAR npdels. Here we have two options. One is to apply
Johansen- Jusel i us technique and directly estimate vector error correction nodels;
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however, given the rather reduced nunber of observations we have (36), the
results of this technique could be misleading. The other strategy is to estinate
a VAR in first differences but including the error correction termderived from
the residuals of the cointegration equations shown in Table 6, in a sort of an
ad hoc or nodified Engl e-Granger procedure. We take the second road here.

The estimation of these VEC nodels (applied to nodels 2 and 4) allows two
types of results. First, it permts a look at the response through tine of
private savings to shocks in the remaining variables in the system by way of the
i mpul se-response functions (IRF). And second, both IRFs and forecast variance
decomposition (FVD) exercises woul d provide nore information on G anger-causality
rel ationships. As is well known, however, caution is needed because both | RFs
and FVD are sensitive to the ordering of variables in the system if these
vari abl es present significant contenporary correl ation.

The estimted VEC nodels (not shown) in general confirmthe presunption
that there is a weak feedback fromvoluntary private saving to foreign saving and
to domestic saving. In particular, the coefficient of the lag residual con ng
fromthe cointegrating equation is not significantly different fromzero in the
VAR equations for variables other than the one for voluntary private saving. In
the case of the relationship between VPS and growt h, the feedback is stronger,
as illustrated in Table 8, where the variance deconposition of these two
variables clearly indicates nutual causation. However, a sinple calculation of
whi ch influences the other nobst, shows a slight inclination toward the option
that growt h Granger-causes savings.

Based on this weak evidence, we show in figures 9 and 10 the effects of
shocks to foreign saving, government saving and growth of voluntary private
saving. These responses confirm previous results in which savings reacts
negatively (and significantly) to positive shocks in foreign saving and
government saving, and positively to shocks in gromh. The latter effect could
be overestimated, though, as there is feedback between growth and private saving.
The other salient aspect is that the responses of private savings are rather
shortlived: very strong in the first two years and practically zero thereafter
This again agrees with our previous result, in which 90% of the adjustnent
bet ween short run and long run was found to occur in about three years.

5. Conparing Two Significant Episodes

We started this paper alluding to the outstanding econom ¢ performance of
the Chilean econony in the last ten years. However, the take-off that began
around 1985-86 was not Chile's first attenpt to get into a sustained growh path
by neans of liberalizing and restructuring the econony. |Indeed, between 1974 and
1981 the governnment inplenmented the bulk of the structural reforns that |ater
wer e adopted by nost other countries in the region: opening the econony to world
trade, financial nmarket liberalization, |arge-scale privatization, nacroeconomn c

stabilization, state shrinking, tax reform price deregulation, etc. As a
result, economc growth quickly picked up in 1976 after a deep recession in 1975
and remai ned over 7% per year until 1981. Concurrently, investnent ratios were

up (they reached 26%in 1981), governnent saving was 8.5%of GDP in 1980, exports
were diversifying and rising (in spite of an accel erated real peso appreciation),
unenpl oynent was declining, and inflation was recedi ng. Some foreign observers
were tal king about a so-called "Chilean miracle." And then, starting in md 1981
and over the next 18 nobnths, the econony collapsed. By 1983, GDP had decli ned
nore than 16% the econony was in deep recession again, and everything was
apparently goi ng wong.

2Iof firms that had been previously nationalized by Allende.
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Whay then has the second attenpt that initiated around 1985 apparently
succeeded? As it is evident in Table 9 bel ow, which characterizes both epi sodes,
the main differences rest on rows 6 to 12. At first sight, figures 12A - 12C tend
to indicate that the npst notorious difference lies in the different evolution
of foreign saving. But certainly the story has nore conponents. For exanple, |et
us assume that foreign saving is essentially exogenous; at the beginning of each
epi sode, the econonmy starts to recover from a deep recession and investnment
follows suit, but with a lag. How is the increasing investnent financed? In the
1975-81 episode, it was financed directly fromcredits fromabroad at a tine when
Chile started to open up its capital account and creditworthiness was gradual |y
restored. Foreign saving also served an increase in consunption, especially of
tradabl e goods as the real exchange rate appreciated, tariffs were reduced, and
inflation receded. O her reasons for increased consunption: adjustnment of stocks
of durabl e goods (particularly inmported) as their prices went down; perception
of an increase in permanent incone as the "boom' nomentum was strongly
orchestrated by an authoritarian governnent; |oosening of borrowi ng constraints
after financial |iberalization (anexcess of credit was created by banks in an
envi ronment of |oose regulation); etc. What detonated the crisis? The abrupt
cut in foreign inflows, after the current account deficit reached a record 12%
of GDP in 1981.

In the 1985-91 episode, the increase in investment that followed the
econom ¢ recovery could not count on increasing foreign credits because all
international creditors wanted to run away from Chile. At the sanme tine, firns
could not get credits in the domestic financial system which was half broke,
faced with a nuch stiffer regulation than before, and had just |earned the hard
way the problens of being lenient. So there were two alternatives: reinvest
profits (which nmight have been possible as the econony recovered); and get sone
resources from the grow ng pension funds. The former alternative could be
attractive if corporate income taxes were reduced to bel ow personal incone tax
rates. But not all firms were seeing their profits grow? The nost likely to see
increasing profits were those in tradable activities, which were favored by a
hi gh real exchange rate. Did these firnms have nore chances to generate rents, and
hi gher profits than nontradable activities, and so potentially save nore? Mre
research at the micro level was needed here, but certainly there were sone
tradable sectors, especially those related to natural resources, that had
important rents and thus the potential to save nore. |t was not strange that the
congl onerates that enmerged in this episode were the ones linked to the
exploitation of natural resources (forestry, mning, fishing, exportable
agricultural products), since these firns historically, had relied | ess on debt
to expand.

VWhat was the exact contribution of sone of these factors to the happy
ending (so far) of the second episode? Prelimnary exercises are shown in
figures 11 and 13. Figure 11 represents a historical variance deconposition
exerci se based in a VAR with the system of variables of npdel 2 above. This
exerci se projects the evolution of private saving for the 1985-91 episode with
informati on up to 1985. Then, it asks what proportion of the difference between
t hat base projection and the actual evolution of private saving was due to the
actual shocks to each of the variables in the system As it turned out, the two
nost i nportant shocks were foreign saving and growth, which jointly explained

2This is an assunption very close to reality at times. See Mrande and
Schmi dt - Hebbel (1978).

2See Morande and Schmi dt - Hebbel (1978) for a conplete account.
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close to 70% of such a forecast error by the end of the episode.

Figure 13, on the other hand illustrates the effect of the pension funds
dunmmy on the forecast coming out of the error-correction estimation for nodel 2,
above. FORVPS is within the sanple forecast of private savings out of the EC
nodel 2 for the 1986-95 period; FORAD is the sane forecast but with the effect
of the pension funds dummy subtracted; and FORVSPl1 is the forecast with the EC
nodel estimted w thout the dunmy. Tentatively, the effect of the pension funds
dummy shoul d be pl aced between the distance FORVPS- FORAD and t he di stance FORVPS-
FORVPS1, which seems to be inportant in the early stage of the period under
anal ysis; that is, exactly in the 1985-90 epi sode.

6. Concl udi ng Remarks

There is no question as to the relevance of foreign saving to both the
evol ution of private saving and to the econonmy as a whole. It was the abrupt end
of capital inflows and thus of foreign saving that ended the first boom epi sode
in Chile. Foreign creditors panicked in 1981 when the current account deficit
reached a 12% of GDP ratio and was clearly on the rise at a tine when Mexico
declared a noratoriumon its debt. The Chil ean econony sinply could not cope with
a reduction in resources for spending of such nagnitude, because donestic saving
was al ready too | ow.

The second boom epi sode succeeded and has endured until today, even after
foreign capital inflows came back massively in the early 1990s. It is as if
forei gn saving suddenly ceased to be exogenous (capital inflows having resulted
in huge foreign reserve accunul ation and increases in donestic public debt). Wy
is it that now private donestic saving seens to be | ess subject to be crowded out
by foreign saving (or capital inflows)? The key could be a mix of sustained
growth of GDP (as could be inferred fromour enpirical results) and the existence
of a deep capital market accruable to |arge pension funds, jointly with a tax
structure that penalizes spending and favors (corporate) saving. Macroeconom ¢
stability is taken as granted. The last two elenents, however, do not becone
clear from the aggregate data we have used here. Future research should
concentrate on mcroecononi c studies, especially at the corporate |evel.

It is difficult to draw some lessons from Chile's successful second
epi sode that could be extrapolated to other countries. At first, one is tenpted
to say that Mexico 1990-94 and Argentina 1991-94 resenbled much nore closely
Chile's first episode, when the expansion was fragile and dependent on foreign
saving. But many of the remaining conditions could have been much different, for
better or for worse. For exanple, 1995 was a year of world econom c expansion,
while the early 1980s were years of world recession. This, plus many other
t hi ngs, of course, would have helped an intelligent adm nistration of the crisis
in the case of Argentina (although not in Mexico). But not only external
conditions are inportant; initial conditions are also crucial. Part of the
increase in private saving in Chile's second episode could be attributed to nmuch
tighter borrowing constraints than in the first episode, precisely because of the
big financial crisis that |oose financial regulation and |enient financial
practices had created. Finally, even though governnent saving has a negative
effect on private voluntary saving, first, that effect is nuch |less than 100%
and second, during the 1980s the governnent nade a big saving effort to finance
t he pension systemreform which partially shows up in the conpul sory portion of

30This figure could be an overestimtion, since the effect of the shock on
growmh is somewhat contaninated by the feedback it receives fromprivate saving
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total private saving.

In the end, policies should not be rmuch different fromwhat they have been
until now in nmost of Latin Anerica. They are to pronpte growth in the medium and
long run, and that is essential for saving and further growth. However, sonething
can still be done to reduce short-run fragility stemm ng from hi gh dependence on
foreign saving. Key policies should pronote a very articulated and prudent
financial regulation policy seens key (as the Mexi cans have di scovered recently),
a tax structure inclined to spending rather than income, and |ong-term capital
mar ket s (perhaps through a pension systemreform. And if possible, capita
shoul d be sterilized (which would be easier if there were institutional investors
willing to buy domestic debt). But be aware that both pension system reform and
sterilization of capital inflows require a low initial public debt ratio and a
big fiscal effort. The latter, in times of recession, could exacerbate the
econoni ¢ downturn, naking the decision nuch nore unpopular. But in the end, who
said there was such a thing as a free | unch?

Ref er ences

Bosworth, B. P. (1993): Saving and Investnment in a d obal Economy Brookings:
Washi ngt on, DC.
Carrol, C. and D. Wil (1994): "Saving and G owh: A Re-interpretation”,
Car negi e- Rocehster Conference Series on Public Policy 40, North-
Hol | and.
Collins, S. M (1991): "Saving Behavior in Ten Devel oping Countries", in B
Douglas and J. Shoven (eds.), National Saving and Economc
Per f ormance, NBER
Corbo, V. and K. Schmi dt-Hebbel (1992): "Public Policies and Saving in Devel opi ng
Countries", Journal of Devel opnent Economics 36, July.
Corsetti, G and K. Schm dt-Hebbel (1995): "Pension Reformand G owth", PPR
Wor ki ng Paper, The Worl d Bank.
Deaton, A. (1992): Understandi ng Consunption Clarendon Press, Oxford.
Edwards, S. (1995): 'Why are Saving Rates so Different Across Countries. An
International Conparative Analysis", NBER Working Paper Series,
April.
Maddi son, A. (1992): "A Long-Run Perspective on Saving", Scandi navi an Journal of
Economi cs, 94.
McKi nnon, R (1973): Money and Capital in Economi c Devel opnent, Brooki ngs,
Washi ngt on, DC.
Modigliani, F. (1970): "The Life-Cycle Hypothesis of Savings and Intercountry
Differences in the Saving Ratio", in W Eltis et. al. (eds)
I nduction, Trade, and Growth: Essays in Honor of Sir Roy Harrod Oxford,
Cl arendon Press.
Morande, F. (1988): "Foreign Capital Inflows and the Real Exchange Rate. What
Cones First? (Chile, 1976-1982)", Journal of International Money and
Fi nance, 7.
-------- (1992): "Trade Reform Capital Inflows, the Real Exchange Rate and Rea
Asset Prices. Chile Since the 1970s", Journal of Devel opnent
Economi cs.

30n the other hand, our neasure of domestic saving is not considering the
quasi -fiscal deficit of the Central Bank, which at its highest point reached
close to 5% of GDP. But again Chile was "l ucky" enough not to have a large public
debt to begin with (actually, it was virtually zero); so that quasi-fisca
deficit was easylly accommdat ed.

15



Morande, F. and K. Schm dt - Hebbel (1988): Del Auge a la Crisis de 1982. Ensayos
sobre Li berali zaci on Fi nanci er a. (Eds.), | LADES/ Geor get own
Uni versity, Santiago, Chile.
OCE (Office of the Chief Economist, IDB) (1996): "Donestic Saving in latin
America. Recent Devel opments and Policy |ssues", mnmeo, Wshington,

DC.
Phillips, P.CB. and M Loretan (1991): *"Estimating Long-Run Econonic
Equilibria", Review of Econonic Studies 55.
Schm dt - Hebbel , K., L. Serven and A. Solimno (1996): "Saving and |nvestnent:
Par adi gns, Puzzles, Policies", Wrld Bank Research Observer,
forthcom ng.
Schm dt - Hebbel , K. and L. Serven (1995a): "Saving in the Wrld: Puzzles and
Pol i cies", mmeo, The World Bank.
--------- (1995b): "Saving and I ncome Distribution", mnmeo, The World Bank.
Stiglitz, J. and A. Weiss (1981): "Credit Rationing in Markets with | nperfect
Information", The Anerican Econonic Review 71.
Zou, H. (1993): "The Spirit of Capitalism Savings, and G owth", mneo, The Wrld
Bank.

16



GLOSSARY OF ABBREVI ATI ONS

GNSPC = Gross National Saving Per Capita
TPSPC = Total Private Saving Per Capita
VPSPC = Vol untary Private Saving Per Capita
GDPPC = Gross Donestic Product Per Capita

FSPC = Foreign Saving Per Capita

GSPC = Governnment Saving Per Capita

GDI PC = Gross Donestic I nvestnment Per Capita
GDPPCSM = GDPPC exponential |y snoot hed

GNSRATE = Gross National Saving Ratio (as % of GDP)
TPSRATE = Total Private Saving Ratio
VPSRATE = Vol untary Private Saving Ratio

GDP = Gross Donestic Product

FSRATE = Foreign Saving Ratio

GSRATE = CGovernnment Saving Ratio

GDI RATE = Gross Donestic Investnent Ratio
GDPSMRATE = GDPRATE exponential |y snoot hed.

GROMH = Growt h Rate of GDP

TT = Terms of Trade

INF = Inflation Rate (annual average)

MLRPC = Real ML Per Capita

DUMTAX = Dummy for tax reform

DUMPF = Dumry for pension funds buil di ng-up
D
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