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INTRODUCTION*

The purpose of this paper is to asses the responsiveness of the aggregate
time-seriea of consumption-saving to the interest rate in less developed coun-
tries. In the development literature, much of the emphasis on this relationship
relies on the potential to mobilize savings through changes in the interest rates
and its effecta on capital accumulation and growth. Given the theocretical
ambiguity of this relationahip, interest attaches to empirical estimates. Unfor-
tunately, the lack of lang and adequate time series, in particular interest rate
data, in most developing countries has resulted in scant empirical research.

Basically, there have been two main approaches to the study of the interest
rate sensitivity of saving. The first one, and more recent, exploits the implica-
tions of intertemporal optimization that at optimum, the marginal rate of
substitution between current and future consumption is aet equal to the margi-
nal rate of tranaformation. Thia is known as the “Euler equation approach”™ and
its modern version is developed by Hall {1978) based on a model that obeys the
first-order conditions for a fully rational and forward-locking repreasentative
consumer. This madel allows us to estimate the coefficient of intertemporal
elasticity of subsatitution. Some results for developing countries are Giovannini
{1985), Rowsi (1088), Raut and Virmani (1990), Ostry and Reinhart (1981), and
Villagomez {(1992).

The second approach, a more traditional one, refers to studies that look for a
direct effect of the interest rate on saving, based mainly on aggregate consump-
tion or saving functiona. For example, Fry (1978), one of the most frequently
cited recent empirical papers for less developed countriea, estimatea the respon-
siveness of the domestic savings rate to the real interest rate in a function that
also includes the rate of mcome growth, real per capita income and the foreign
savings ratio. A aimilar model was estimated by Giovannini (1985). Other
decompose the income term into its transitory and permanent components
and/or the inflation rate into its expected and unexpected parte (Gupta, 1987).
In other cases a monetary aggregate is also included {Corbo and Schmidt-Heb-
bel, 1991).

Overall, the empirical evidence obtained with these models has been mixed
as iathe case in the empirical literature for develaped countries. Moreover, these
models have been widely criticized. For example, in some cases they are based
on questionable functional form assumptions. fn other cases, these models face
simultaneity problems and the exogeneity of the instruments used in the
eatimations is questionable. There are also problems with the data becauae
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savings is not measured directly in national accounts, It is a residual between
magnitudes already measured with error. But one of the strongest criticisms ia
given by Lucan (1976). In particular, he asserts that the relation between
consumption or saving, income and rates of return depends on a wider macroe-
canomic context and may not be stable over time.

An alternative way to mode] consumption and saving relationships, but still
inside this “traditional” line of research, is offered by the Error Correction
Mcodel. This approach ia based on the single-equation error correction methodo-
logy advocated by David Hendry (1983, 1986 and 1989) in empirical time series
research.’ This type of model can be interpreted as a reparameterization of an
auto-regressive distributed lag model (or a dynamic linear regression model)
and seems to be n structural representation of dynamic ndjustment towards
some equilibrium about which economic theory can be informative, while
short-run dynamics are data-base determined. Unfortunately, for less developed
couniries there is little work done uaing this methodology in consumption
models that include an interest rate variable. In a recent paper, Lahiri (1989)
finds support for this particular type of model in 5 out of 8 Asian countries.
Although he does not include the interest rate variable in his final results, he
mentions that cross-sectional regults for a much shorter period for which the
data on interest rates are readily available, fail to reveal any interest sensitivity
of savings far the coyntriea in his sample.

This paper follows the latter approach. The central objective of this exercise
is {0 see if an error correction model, derived from Hendry's methodology, for
private from consumption (saving) and including the real interest rate as a
regressor can be an adequate characterization of the data generating process
for the countries in my sample, Additionally, the model] includes both the
inflation rate and an inflation-uncertainty term. The inclusion of these variables
attempts to isolate their effects on consumption and saving from those of the
real interest rate. The rest of the paper is divided into five sections. Section 1
discusses the methodological background of the EC model. In section 2. I present
the empirical model to be estimated. The countries’ sample and the data set is
presented in section 3. Section 4 presents the results and the final section
summarizesa the main conclusions.

1. METHODOLOGICAL BACKGROUND?®

Hendry's approach is grounded in the concept of the data generating process
(DGP). Basically, it is poatulated that there exists & stochastic DGP defined by the
economic mechanisn and the associated measurement procesa, Thia DGF gene-
rates al} the relevant variables (w, ¢ = 1,...T) and can be represented by the
density function of these variables
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D(w, |8} ,
where 0 is a vector of parameters of the process. The final objective is to obtain
an empirical model that ashould be interpreted as a tentatively adequate,
conditional data characterization of the DGP. In that sense, the propertiea of the
model are derived from the process that actually generated the data. Starting
from a very general unreatricted model,? this objective is reached by a reduction
process that includes transforming date, marginalizing with respect to unwan-
ted variables, conditioning sequentially over time and contemporanecusly and
apecifying a functional form. Therefore, the model will include only a amall
aubset x, of w, and after sequential factorization, expression (1) can be repre-
sented by the following jeint probability distribution of the sample

d @2
[[D& X .10
=i

Here, IX'} is conditioned on X, , and p = f(B), the parameters of interest. Next,
let x = (y,2), where y, denotes the vector of variables to be modelled and z,
denotes the vector of variables not modelled. After conditioning ¥, on contempo-

ranecus z,, expression (2) can be rewritten as

T T (3)
[P0 %X A [[ P (X 2
=1 =1

where A = (A, A,), a transformation of p to sustain the factorization. The first
term is the conditional model of y, while the second term is the marginal madel
far z,. Here, 2, is required to be weakly exogenous to the parameters of interest
to sustain valid and efficient inferencea with the conditional model. Technically,
2, is defined as weakly exogenous for n aet of parameters of interest p = f{B)ina
conditional model of y, with parameters A, if @) u is a function of the parameters
3, alone and &) A, and the parameters ), are variation free so that (1, A,) are
elementa of A, x A,, the Cartesian product of the parameter spaces of the
components vectors (Engel el al, 1983), The variation free condition implies that
A, and A, impose no restrictiona on each other and all the parameters of interest
can be cbiained from A, mlone. This definition allows for the possibility of
feedback, for example of y, _, onto z,in the marginal model (3). If nosuch feedback
occurs, that is, if v doea not Granger-Cause z, then we have strong exogeneity.
In moat cases, weak exogeneity is enough for testing hypothenes.*

To get an operational model, the next step is to restrict ourgelves to a specific
functionel form, for example, to a linear approximation given by the following
auto-regresaive distributed lag form
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where L is the lag operator, a{L) and f{L) denotes lag polynomials, a and p are
vectors including the parameters of intereat, which are assumed constant, and
¢ is an error term. Note that the above reduction process involves the potentiality
of losing constancy of the parameters, even if the parameters are constant in
the DGP. For Hendry, the assertion of constancy of the parameters is a matter
of empiricai concern.

Finally, expression 4 is simpiified to yield a parsimonious and interpretable
data characterization. The ohjective during this transformation process is to
expresa réegressors in hearly-orthogonal form, truncate the lag length and
eliminate redundant Infarmation. One way to understand this simplification
process is as model reduction via variable deletion. As Pagan {(1987) points out,
this step requires a criterion function and a decision rule that basically monitors
the evolution of the change in the residual variance in the reduction process in
moving from the general to the simple model. Far example, by using the classical
F-test, a simplification will be acceptable if it is F-acceptable,

One importent issue concerns the ervor term. In Hendry's methodology, ¢, is
a derived process, rather than being autonomous, with properties determined
by (). In the final model, e containa everything which actually influences y,
but is not explicitly included in the model and therefore, must nlter as themodel
does. The error term is defined, by construction during the sequential conditio-
ning process, as x, - E(x, | X, ), which iz thereby a martingale difference se-
quence relative to the available information retained in the model. The final
model should retain this characteristic and therefore, the error term is required
to be an innovation, i.e., unpredictable from its own past and from the past of
other varjables in the model. Once 8 mode] is selected, an array of testa can be
applied to check its congruency, where congruency is defined as the model
satisfying the following criteria: i) data admissibility, i} theory consletency,
i) weak exogeneity, iv) parameter constancy, ¢) data coherency and vi} encom-
passing. Points iii), iv) and v) were already discussed above, In partieular, data
coherency refers to the requirement that the innovation ervor is homoscedastic.
Theory consistency is related to the role of economic theory in the construction
of the model. In general, under the EC approach, economic theory imposes
long-run reatrictions as discussed below. Theory alse plays an important role in
ths interpretation of the parameters and in the formulation of reasonable Initial
models. With respect to the first aspect, a model is data admissible if its
fitted/predicted values automatically satisfy definitional and/or date cons-
traints 8 Finally, encompassing refers to the idea that the selected model should
be abla to account far the reaults obtained by rival models. Given the objective
of this exervise, I will not deal with this last issue.?

An important characteristic of these models is the presence of a term called
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an Error Correction Mechaniem (ECM) derived by reparameterizing expreasion
(4) in termas of differences and levels. The ECM can be interpreted as a reatricted
form of the auto-regressive distributed lag model which imposes long-run
proportionality among some regressors. It is nssumed that in the real econamy,
equilibrium among variables posited by economic theory is by no means
achieved in every period. Therefore, the ECM term reflects the deviation from
the long-run equilibrivm outcome, with sgents removing a fraction of the
resulting disequilibrium each pericd. In terms of model (4), the ECM term can
be expressed as (y — kz),_, where k is the long-run response of y to z. The case
where k = 1 corresponds to the assextion of homogeneity and for variables in
logarithmic form, this reatriction ensures that the relevant ratica are constant
In the long run. Recently, the claim that there exists long-run relationships
between variables may be recognized as ihe claim that economic variables are
co-integrated. That is, if ¥, and 2, are integrated of order one, 1(1).2 then in
general, a linear combination of them will alse be I{1). However, there may exist
a k* such that (y — k*2) is I(0). In that case, y and 2z are said to be cointegrated.
Engle and Granger (1987) show that if twa variables are cointegrated, then there
exists an error carrection representation. One advantage of the ECM repre-
gentation is that because all variables in the regression are stationary, the
estimators will be asymptotically normal and the usual standard errors will be
asymptatically valid. At the same time, the notion of a steady state is incorpo-
rated in a dynamic model unlike a specification including only variables in
difference form. In the ECM term, k can also take a value different from one. In
that case k should be estimated, for example, by using a two step procedure as
suggested by Engle and Granger(1987).In the first stage we estimate the
long-run parameters by running a static regression in levels (the cointegrating
relationship) while in the second stage, we can use the residual from the static
regreasion aa an explanatory variable and estimate the short-run dynamics. The
problem with the latter procedure is that the bias in the estimator can be
substantial in amall samples,
&

2. THE EMPIRICAL MODEL

Given the main ohjective of this exereise, ] force the presence of the real interest
rate in the model throughout the reduction process. Note that. this restriction
will affect, in some cases, the final sutcome as will be shown below. In that sense,
the above objective should not be confused with the more general task of fmding
an empirical model for private consumption.

Given that the sample size for most of the countries under study ia small, the
starting point will be a “pre-simplified feasible general unrestricted model” as
explained above. Together with the income and real interest rate variables, our
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unrestricted model for consumption includes the inflation rate and a term for
mflation-uncertainty. The reasen for including inflation ia that one major
difference between Asian and Latin American countries in the last two decades
in their inflation performance and its role in shaping financial conditiona and
aflecting macroeconomic stability (Dornbush and Reynoso, 1989). Indeed, this
fact has been highlighted in recent work as an important reason behind the
different outcomes after the implementation of financial liberalization measures
in these countries. Also, there ia an increasing amount of research emphasizing
the effects of uncertainty on real variables, here consumption and saving,
particularly in a high and persistent inflationary environment.

Unfortunately there is disagreement about the magnitude and direction of
the effect of inflation and inflation-umcertainty on consumption and savings, A
positive relationship between savings and inflation can be explained by inve-
luntary savings a3 a reaponse to unexpected changes in inflation or by a negative
wealth effect that results in a reduction of consumption, while a negative
rejationship can be attributed to a flight from currency to increased purchase
of congumer geods, in particular durables. This is because, at higher rates of
inflation, storable commodities are substituted for money as the latter becomes
maore expensive to hold. In the case of uncertainty, an increase in this variable
can increase savings for precautionary meotives (Kimball, 1990) or decrease
savings as a consequence of an increase in consumers’ consumption to avoid a
decline in the real value of their savings balances (Levi and Makin, 1978). Also,
anegative relationship between savings and uncertainty can result from a flight
from money into consumer gooda,if higher inflation implies higher uncertainty.?
This Iatter effect should be stronger in countries where foreign masets ar
interest-bearing domestic assets that adjust te inflation are not an alternative.
Finally, thers is also a negative relationship between uncertainty and measured
savings explained by capital flight if the latter leads to a reduction in measured
income and an increase in the measured consumption to income ratio (Corbo
and Schmidt-Hebbel, 1990). Note that if an increase in inflation and/or uncer-
tainty raises consumption (e to flight from money to consumer goods) and
reduces measured income as a consequence of capital flight, then we ean expect
astronger effect from the ECM term, implying a greater deviation of consumption
from the steady-state growth path.

By including both the real interest rate and the inflation rate, | expect to teat
empirically whether they have had a significant effect on aggregate consump-
tion (saving). In particular, the Inflation term captures the effects of inflation
after accounting for the impact of real interest rates. Finally, the inclusion of an
uncertainty term atiempts to isolate the effects of this variable on conswmption
and saving from those of the real interest rate and inflation. Other variables
that have been found to affect savings in developing countries (e.g. the depend-
ency ratio or the terms of trade) are omitted because of the small sample sizes,
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and alse because this simplification offers the advantage of bringing to sharp
focus the dynamie adjustment of consumption to income, the interest rate, and
inflation. The unrestricted model to be estimated is given by

c:- pll+ pICt—I * ﬂnyl"'payl—l + p-t rt+ p& rl—l
PP B P Byl tE &

where ¢ is per-capita private consumption, y ia per-capita income, r is the real
interest rate, & = Alnp is the rate of inflation {(where p is the price level and A ia
the difference operator) and u is inflation-uncertainty. All variables, except the
inflation rate, are in logs. In some casea one or more variables are allowed to
have a greater lag length in order to comply with the evaluation criteria. Here,
all regressors are assumed weakly exogenous to ¢, and the model is estimated
by an ordinary least aquares procedure (OLS). Later, this assumption is lifted
and contemporanecus variables are instrumented. This is particularly relevant
for the case of the rea] interest rate, given that the variable used here was
constructed using the nominal interest rate at time ¢ — 1 adjusted for inflation
at time ¢, where the latter is intended to proxy expected inflation.
The transformed model is

A =agto Ay, topr o (e—y), oy R
YOG ALY O T, Gy Ol HE, {6
where
= Poi oy = Bpiay= Biog (8,-1) &, =By
o5 = Py O~ By oy = By and oy = (By + By

Here, (¢ ~y), _, corresponds to the EC term and is discussed below. A-priori, the
intereat rate coefficients can take either a positive or a negative sign. Also, we
expect o, <. This is because, if ¢ starts to increase more rapidly than is
congistent with steady-state solution, the EC term becomes positive since g,y
has drifted above the ateady-state growth path. To force c, back towards its
long-run growth path, the short-term growth in ¢, must slow down and thia
happens if a, is negative. The magnitude and direction of the parameters for =
and & ie ambiguous, as mentioned above.

Model (6) assumes a value of unity for k in the ECM term, implying the
following restriction, p, — 1 + p, + P, = 0, an model (5). That is, [ am assuming a
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unitary long-run elasticity of income with respect to consumption and that the
proportion of income consumed, the aversge propensity to consume (AFC),
remains consiant in the steady state. On a theorstical ground, this long-run
homogeneity assumption is supported, for example, by a permanent-income
argument. Also, recent emnpirical work supports this assumption for some
developing countries (Lahiri, 1989). Finally, given the sample size used in this
exercise, estimations of k uaing the two-step proceduré mentioned above will
imply substantial bias in the estimators.

The transformed model will include additienal regressora for the cases where
some variables where lagged more than one period. For example, if y,_, is
included in (5), then Ay, will appear in (6). Also, Ax can appear in some models.
In any case, there is no particular reason to believe that the same transformation
of model (5) should apply to all countries.

Model (6} assumes that all the regressors are stationary. Formal unit root
teste are reported in appendix 2. Although in most cases the stationarity
assumption ia confirmed by the unit root tests, it should be kept in mind that,
given the size of the samples, the resulta from these tests should be taken more
as an initial data exploratory tool.

The steady-state solution implied by model (6) is derived by assuming that
along a steady state growih path, ac =g, dy=g, & =g, & (where g ia the
growth rate} and r,=r,_, x,=x_, u,=u,_, and is given by the following
expreasion

C/Y-exp[{lf—a,J[a‘p(al—1]g+(u3+a3)r+[u.‘+a.,):+a.u]] D

3. COUNTRIES” SAMPLE AND DATA BET

The sample includes sixteen countries: Brazil, Colombia, Chile, Greece, Indone-
sia, Korea, Malaysia, Mexico, Pakistan, the Philippines, Singapore, Sri Lanka,
Thailand, Turkey, Uruguay and Venezuela. The sample represents countries
with different structural and institutional characteristica but it aleo heavily
reflects data availability, in particular interest rate data. These countries also
have different experiences with interest rate policies. At one extreme we have
a country like Singapore, with wall developed financial markets that are
integrated to international financial marketa and with market interest rates,
while at the other extreme there are countries like Pakistan with interest rates
heavily controlled by the monetary authority. In any case, most of the countries
have followed same intereat rate liberalization measures,

The variables considered in this paper are (see appendix 1 for data aources):

) Real private consumption per capita. Although the relevant theoretical
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variable i3 consumption on non durablea and services, most leas developed
countries do not diatinguish between the different components of conaumption.
Therefore, I will use total private consumption.

b} Real disposable income per capita. Here | am using GNP as a proxy, although
its quality will depend on the degree of correlation with disposable income.!®

¢) The inflation rate is computed from the Consumer Price Index (CP1). All
nominal variables are deflated using the CPL

d) Inflation-uncertainty. This variable is obtained from the standard error of
the one step-ahead forecast error using a rolling regression procedure for a price
model for each country given by an nth-order autoregressive process. The
maximum length is specified so that the residuals are serially uncorrelated
together with the use of the Akaike Information Criterion and the Schwarz
Criterion."

e} The real interest rate is the most controversial variable even in the case of
studies for developed countries. In most cases | used interest rates for time
deposit of 6 or 12 months on commercial banks. For some Latin American
countries, given the higher inflationary envirenment, it is better to use rates for
a shorter period, such es the 3 month time deposit rates. In particular, for some
countries with perajatent and unatable inflation, there has been a tremendous
change in savings insiruments, making it almost impossible to conatruct a long
time series for a single rate. An extreme case is Brazil where in the last years,
most agents have become unwilling to commit themselvea in the market for
terms longer than several days or overnight. For those cases [ used ‘mixed’
series. This might be a velid procedure i the different ratea were closely
correlated. Unfortunately this cannot be verified except for & few years. In this
reaearch the relevant real interest rate for time ! ia computed using the nominal
intereat rate-at time ¢ - 1 adjusted for expected inflation. The latter is proxied
by actual inflation at time £.12

4. ESTIMATION AND RESULTS

All modele are estimatied country by country using annual data and lor e sample
period thet varies acroas countries depending on data availability but, on
average, the sample covers from 1970 to 1989,

The final empirical model for each country is derived starting from the
gemeral unrestricted model (5), transforming it to expreassion (6) and following
a simplification process. The basic criterion for this simplification process
follows the one suggested by Hendry and implemented in the PC-GIVE module
of PC-GIVE, version 6.01, used for the empirical work in this paper. PC-GIVE
has a specific procedure programmed te monitor the progress of the sequentinl
reduction process. The program reports the number of parameters, the residual
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sum of squares, the equation standerd error and the Schwarz criterion for each
model in the sequence, together with F-tests of each elimination conditional on
the previous stage. As mentioned above, it is assumed that all the regressors
are weakly exogenous to ¢, and all models are estimated using the ordinary least
aquares procedure (OLS). The set of tests spplied to check the congruency of each
meodel includes: .

a) Lagrange Multiplier test (AR ) for n,, order of residual autocorrelation.

b} Autoregressive Conditional Heteroacedasticity test (ARCH ) for reaidual
heteroscedasticity of n'* order.

) Test. for residual heteroscedasticity due to omitting squares of the regres-
sors (H.T.).

d} Regreasion specification teat (Heset) for the null of correct specification of
the original model against the alternative of a model comprising powers of the
estimated depended variable.

&) Parameter constancy is tested recursively using a Chow test by re-estima-
ting each model using recursive least aquares (RLS). A Chow test for parameter
constancy over 1 forecasts is reported.

Most of the above tosts take the form of TR? for an suxiliary regression, so
that they are asymptotically distributed as ¥2 under the null, but these tests are
reported in PC-GIVE as PF-approximations because, according to Hendry, they
may be better behaved in emall samples (sea Harvey, 1890).

A formu] test for weak exogeneijty is not performed. One of the reasons for
farmulating a conditional model rather then jointly modelling every variable is
because of the difficulty of doing the latter. But a formal test for weak exogeneity
requires testing the fres variation condition, that is, to test for the dependence
of the parameters of interest on the parameters of the marginal model. In other
worda, it would require formulation of a congruent marginal model. Hendry
suggests that wealr exogeneity can be tested indirectly when testing for para-
meter constancy. This is becanse, according to his argument, if the parameters
of interest are to remain constant across regime shifts in the conditioning
varishles, we are precluding the possibility of arbitrary exogeneity claims.
Nevertheleas, the weak exvgeneity assumption is relazed later, and each final
maodel is estimated using an instrumental variable procedure. In this case, the
following additional tests are reported:

P Given that in most cases, the sample size does not allow us to apply a
residual autocorrelation test as in (a), a statistic defined as the sum of aquared
first » coefficients of residual autocorrelation multiplied by the sample size is
reported. This value provides a summary of residual autocorrelation such that
i it ia greater than or equal fo 27, it would indicate mis-specification.

& A specification test for the validity of the choice of instrumental variables
asympiotically distributed as x3(n) when n overidentifying instruments are
independent of the equation error.™

o g
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h) A test for numerical parameter constancy, forecast 2, that compares within
and post-sample residual variances and is asymptotically distributed as y® with
n degreea of freedom given by the n forecast period. For these additional tests,
the values reported for the y, statiatic are atandardized by their degrees of
freedom for ease of comparison to F-tests."

Results for the final model estimated using OLS for each country in the aample
are reported in table 1. Two sets of resulta are reported for Greece, Uruguay and
Venezuela. This is because, although I am assuming that all variables in model
(6) are stationary, results reported in appendix 2 suggest that for these coun-
tries, the real interest rate is stationary only after taking first differences.
Therefore, the first set of results includes “#” while the second includes “Ar".

- Wevertheless, resulis differ only in the case of Uruguay.

As mentioned above, an indirect way to test the error correction model is by
looking at the long-run income elasticity of consumption derived from model (5).
Estimations are reported at the end of table 1. With the exception of Indonesia,
Pakistan and Venezuels, whose values for the long-run income elasticity ere
0.35, 1.31 and 0.46 respectively, results suggest that the unitary assumption is
acceptable for the countrjes in my sample.

The final models reported in table 1 seem to satisfy the congruency require-
ment (with the excoption of Greece) and, in general, their performance seems
adequate considering that I am forcing the inclusion of the real interest rate
along the reduction process. Nevertheless, results should be carefully inter-
preted whenever the real interest rate is not statistically significant, because
by keeping it in the model along the reduction process, some of the other
coeflicients are slightly affected. No test is rejected at the 5% or 109 level, with
the exception of the Reset test for Sri Lanka. In the case of Greece, ita model
shows residual autocorrelation at the second lag even after lagging all variables
twice, Moreover, Greece is the only country with a positive sign for the ECM term
implying that & drift of ¢, from its steady-state growth path will be reinforeed
by the effect of thie term. In any case, the performance of the mode] for this
country, using either r or Ar, is poor me can be seen by the f-values of the
coefficients. !5

For all countriee, but Indonesia, the income coefficients are statistically
significant. This result conforms with the view of consumption being sensitive
to current income. For some couniries, the second dilference of income waa
included in the regression model. In those cases, consumption isnot only affected
by a proportion of income change, but by whether the change itself is increasing
or decreasing. In the cases of Korea, Malaysia and Pakistan a decreasing change
in income raises consumption while for Brazil and Singapore, consumption is
increased by an increasing change in income, although for the latter twa
countries the coefficients are not statistically significant.

The coefficient for the real interest rate turns out to be negative for the
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TARLE 1
ERROR CORRECTION MODEL: REGRESSION RESULTS USING OLS
Braxi! Chile Colombic Gresce Indonesia Kores Malaysia Mexico
hem (1970-1989) (1971-1989)  (1963.1969) {1964-1989) (1973.1969) (1971-1980) (1970-1988)  (1963.1868)
Constant 0,008 -0.19 0.019 0.068 0.076 -0.2m -0.004 -0.061 ~0.402
-1.58) -3.0M 0.56) {1.85) @72) (-3.32) -0.14) -1.19) (437
Income Rate
of Growth 0820 0.546 0.790 0.527 0.539 0288 0819 093 072
(4.37) (217 {8.12) (7.08) (7.80} (1.51) (6.46) (7.57) (9.61}
Change in the
Rate of Growth 0.385 — - — - - ~0.268 0477 -
(L.26) _ 21 (44D
Resl Intorest Rata 0,007 -0.048 -0.008 " 0068 - ~0.4T4 0.102 ~0.172 0.242
012 -2.09 -0.06) ©.78) (-885) (0.79) («1.14) (4.82)
Change - - - _ 0.057 - - - —
©Im
Lagged
Income Ratia -0.290 -0.725 -0.144 0.107 0.154 -0.528 -0.040 -0.081 -0.572
{eC Term) (-1.80} (-6.24) (-140) 140 2.35) (-3.62) =0.72) (-1.068) (-5.31)
Inflation - -0.028 - — - - - - -
- (-2.72)
Lagged - - - -_ - - - - -
Change in
Inflation 0017 - - - - - - -0.219 0.058
(-1.84) (-151} (1.89)
Lagged - - - 0.101 0.084 - 0.174 - —
(170 (L) (2.00)
Change in
Uncertainty - -0.085 - - - — 0.086 - -
{-2.14) (1.89)
Lagged _ _ - — -0.157 -
278
Unoertainty - 0,035 0.018 -— - - -— — —0.068
(359 (1.8 -2.98)
Summary Statistics
B 0.87 0.94 0.80 0.88 0.88 0.68 082 091 091
Standard Ervar 0.0403 0.0225 0.0163 0.0133 0.0132 0.0328 0.0205 0.0200 0.0175
Sample Size (1) 20 19 27 26 ) 17 20 19 27
AR, Ftn, m)" 106(212) 0172100  08XS19)  4SK3IS  6G18) 057211 231N 202210 0216)
ARCH Rin, m) 1.8%(3.58) 081(1,10)  043(316) 181815  1B1(318) 0.013.7) 146(3,7 0.04(2,8) 0.12(3,15)
HT. Fin, m) _ . 0.46(8,13) 0.68,12) 1.20(8,12) . -— — 0.67(10,10)
Chow Fln, my 1.4%9,5) 0.32(7,6) 126(8,14) 091912 100812 15788 069(7,6) 2,884 1651011
Reset Fin, m)" 0632120  14X210)  09UZ2)  063219)  O0M2IH  1SAZ1) 00421 0MGAZ 03719
mu'm 1.149 0.735 0.706 0826 0.946 0,768 0,734 0.901
(0.172) 0.112) {0.029) 0.051) 0.108) (0.013) (0.072) (0.028)
Steady State
Average_
c«.-m::f:c)* 0.790 0.816 1.050 0.649 0.667 0.643 0.748 0.495 DA
Cwm;:;:u‘ -0.02 007 002 —0.63 -0.37 -0.90 4.35 212 051
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ERROR CORRECTION MODEL: REGRESSION RESULTS USING OLS
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Pokisian  Philippinm  Singopors  SniLanks Thailand
Ttem {I971-1987) (1973.1990) (1973-1989) (1970-1990) (1972.199Q) um ugmm (m,
Constant -0.104 -0.296 0.024 -0.038 0.005 0.981 -0.250 -0.196 0.495 0.006
-1.61) (~4.88) ©.85) 107 0.20) @87 (-8.58) (-2685) (2.98) (0.11)
Income Rate
of Growth 1429 0.937 0.390 0.506 0471 0877 1.054 0.958 0.639 0.518
(5.16) (5.29) 4.0m (5.81) (8.35) (294) {8.75) (7.94) {6.20) (5.81)
Change in the
Rate of Growth -0439 - 0.240 - - - - - - -
=191 .77
Real Intevest Rate  —0.201 0.749 -0B56 -0.687 0,406 ~0.850 0.075 — 0.189 —
-1.88) (3.52) (~4.34) {-842) (-3.28) {-3.05} {1.76) (243)
Change - - - - - - - ~0.085 - 0.186
{=1.57) (1.89)
Lagged
Consumption
Income Ratio ~0.300 ~0.420 -0.06¢ -0.357 -0.196 ~0.571 ~1.067 -0.738 0312 -0.028
(ec Term) Cl141)  (518) LT (225 252  (288) (35T (27D (538 {029
Inflation - 0.723 -0.798 -0.617 0479 - - - - -
@41) (—4.30) 859 (-3.41)
Lagged — - - 04T? - ~0.154 - — - —
(3.11) 811
Change m
Inflation - - - - — - 0.080 - - -
2.18)
Lagged 0.501 - - — - - - - -0.312 -0.436
(219 (-2.86) (262
Change in
Uncertainty - - - - — 0.167 - - - -
(2.90)
Lagged - - - - — - - 0.078 - 0.163
{1.78) {197
Lagged
Uncertainty — - — — - 0.382 - - 0.148
(3.50) (3.08)
Summary Siatistice
R 0.78 0.84 0.89 0.73 0.93 0.78 0.88 0.96 085 0.80
Standard Ervor 00288 | 0.0180 0.0144 0.0333 0.0084 0.0453 0.0264 0.0263 0.5340 0.0403
Sample Size (T) 17 17 17 2 19 23 17 17 18 18
AR, An, m¥* 280(L10) 088211}  LOMLIO) O8K312) O5%212) 008(3,13) 000210 082K 127210 062210
ARCH Fla, m* OAB(RT) 04587  0082D 0538 04938 0493100 10528  L73EE 13728  11NZH)
H.T. Ain, mf® -— - - — - - - ' -_— - -
Chew Fin, my 1666,3 LINES  ZO0BBH 16769 24085 15086 05065 O0BHGS  L4NTE  0.276.6)
Resct Fln, m)* 087(2,8)  021Z,11) 081(L,10) 5O8(213) 231212) 098214 0710 OCON2I0) 0210 0O0S2I
Long Run Income
Elanticity 1.814 0.940 0.770 0.710 0.813 1.061 1.120 1162 0.484 0414
(1.19) ©.172) (0.375) ©.277) {0.080) (0.196) (0.189) (0.284) (0.509) (0.452)
Steady State
M'era.ge_
Consume f::c)' 0.704 0.588 0.842 0.848 0.870 5.227 0.793 0.785 4077 0.663
Long Run Interest
Elasticity of
Consumption” 067 1.78 -18.37 -1.78 -288 -0.61 0.07 - 0.5¢ -

Norxs; All the results ware phisined using the PC-GIVE module of PC-GIVE module of PC-GIVE version 6.01. The dependent variable is the first diffarance of the logarithm of wtal
private consumption. Figures within parenthesis under country nsmes are period of analysis; those under coefficients are t-values; thoss beside the test statistios are the degrees of

freedomn for the F and x? ests.

o) Lagrange Multiplier tast for a'b order residual autocorrelation reported as an F-form (F-squivalent) test with m degrees of fremiom. b) ARCH (Autoregressive Conditional
Heteroscadasticity) test for residial hetercecadaaticity of n™ order lag roported as Fform with m degrees of fresdom. ¢} Tast for residual hetaroscedastisdty dus to omitting squares
of regreasoes. &) Chaw test for parameter stability. dmmmmtm:niormnuﬂdmtlpdﬁnhmdlhnmgmalmddwthuﬂmﬁvgo_fn‘modﬂ

comprising powsrs of yhat § BElssticity of consumption to inoams across stesdy-state squilibria obtained from the unrestricied madel. gt G

obtained from the standy-stats Jong ran ) sohation to the sstinwted model §) This coefficient

3

As to th

from the non.
mmuﬂong-m)wluﬂmtoth.uﬁmhdmdslmdmb;ﬂpw&mpu-amhtmmmdlrﬂmnuofﬁmlmplhdhmﬂhdﬂmwafmm

ratic lagged twice,
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majority of the countries in the eample (although statistically significant in only
8 cases) implying a positive relationship between the real interest rate and
savings, 88 will be the case if the substitution effect is the dominant one.
Exceptions are Mexico, the Philippines, Venezuela and Korea, whose coefficients
are positive suggesting that an increase in the interest rate will reduce savings,
that is, a dominant income effect. The interest rate coefficients are statistically
significant for 11 countries: Chile, Indonesia, Mexico, Pakistan, the Philippines,
Singapore, 8ri Lanka, Thailand, Turkey, Uruguay and Venazuela. Moreover, the
effect of this variable is stronger in the case of Asian countries characterized by
low inflation compared to their Latin American coumterparts,

The last column of table 1 reports an estimatjon of the implied long-run
interest clasticity of consumption computed from the steady-state solution for
each final model.® For all high-inflation countries, this interest rate elasticity
in less (in absolute value) than 0.07 with the exception of Mexico, Venezuela and
Greece whose values are around 0.6. In the case of Asian countries with low
inflation, their slasticity valuay are greatsr than 1,0, and in some cgses abnor-
mally high as for Singapore, Malaysia and Thailand, although these results
lhmldbetakenmtheam,partmlaﬂymthemmthemumfﬁcientu
low and not statistically significant.

Aamentioned above, only thrae countries seem to reject the umitary restriction.
Novertheless, after the estimation of the final model it turna out that for six
eouniries, (Colombia, Greece, Korea, Malayain, Pakistan and Venezuela) the BCM
teem is not statistically significant. Pakistan and Venezuela are among the three
countries that reject the unitary apsumption while the case of Greeca has been
alveady discuased above. Far Columbin, Korea and Malaysia, two reasons explain
their results. First, their long-run income elasticity, although closer to one com-
pared with Indonesia, Pakistan and Venszuela, it is around 0.75, and second,
these models are cases where the estimation of the coefficients reflect the restric-
tion of kenping the real intsrest rate along the reduction process. For the other
ten couniries, the BCM term is statistically significant and negative. Moreover,
on average, this term is stronger in the case of most high inflation countries.

Results with respect to inflation are mixad. Current inflation is relevant in
five countrios (Chile, the Philippines, 8ri Lanka, Thailand and Singapore), and
with the exception of the Philippines, the coefficients are negative suggesting a
Ppositive relationship between inflation and savings. Lagged inflation is relevant
and negatively related to consumption for Turkey while in the case of Sri Lanka
thers ia a positive relationahip between both varinbles. Also, it turns out that
for six countries, the change in the inflation rats {current or lagged) influences
consumptlon-savings decisions. For Brazil and Venezuela, accelprating inflation
will decrense consumption (or stimulate savings) while for Turkey, Mexico, Sri
Lanka and Pakistan a positive coefficient suggeats an accelerating inflation will
stimulats consumption. Given that the latier are high-inflation countrios, the
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negative effect of inflation on savings can be explained by a flight from meney
into consumer goods.

In the case of uncertainty, my resulia suggest an important role of this
variable in influencing consumption-asaving decisions in high-inflation coun-
tries. Moreover, results are more systematic unlike the inflation case. Of the
eleven cases where the coefficients are statistically significant, eight are poaiti-
ve. These countries are Korea and Turkey with current change in uncertainty;
Uruguay and Venezuela for lagged change in uncertainty and Chile, Colombia,
Turkey and Venezuela for lagged uncertainty. A negative coefficient is found in
Chile (with current change in uncertainty), Malaysia (with lagged change in
uncertainty) and Mexico (with lagged uncertainty). The negative relationship
between uncertainty and savings in these high-inflation countries conforms
with the argument that uncertainty will lead to a rise in consumption as a result
of a flight from money into consumer geods (mainly durables).

From the above results we can conclude that the effects of the interest ratea
on consumption-saving decisions are stronger in low inflation countries than in
the other countries in my sample. Moreover, my results suggest that inflation-
uncertainty has a more important role in shaping consumption-saving decisions
in high-inflation countries in the sense that an increase in uncertainty negati-
vely affects savings in these countries.

Up to this point, we have assumed that the regressars are weakly exogenous.
This is not tested directly, but, in general, Chow tests support parameter
constancy, As an additional exercise, the weak exogeneity assumption is lifted
and the final models are re-estimated using an instrumental variable procedure
by instrumenting variables that are contemporaneous to consumption and a
simultansity problem is suspected. That is the case for r, Ar, 1, Ax, and Ay,
Tha set of instruments used varies between countries, but in general includes
variables lagged two or more periods (see table 2 for a complete liat). Results
are reported in table 2. The most important difference with respect to the results
obtained using OLS relates to the real interest rate coefficients. It turns out that
in only four countries, Indonesia, Singapore, Sri Lanka and the Philippines, are
these coefficients atatistically significant. Except for the Philippines, coefficients
are hegative, The implied long-run interest rate elasticitiea of consumption are
similar to those obtained earlier and on average are smaller for high-inflation
countries than for low inflation countries.

Results with respect to the other yariables are, in general, similar to the ones
reported in table 1, with the following exceptions. Inflation is no longer statis-
tically significant for Thailand, Mexico and Korea, and the current change in
unecertainty turns out not to be significant for Chile and Korea. But, on average,
the negntive relationship between consumption and inflation is now stronger (7
out of eleven coefficients) while the positive relationship between uncertainty
and consumption is maintained.
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ERROR CORRECTION MODEL: RECRESSION RESULTS USING IV

Brasi Chile Colombic Greece * Indonasia Xorea Maioyia Mexico
Tiem (1970-1989)  (I971-196%)  (1963-1989) {1964-1989) (1975-1989)  (1971-1550) (1970-1988) (19631389
Constant -0.120 -0.184 -0.003 .07 0.079 -0.207 0.004 0048 -0457
187 (-2.57) 0.07 1.19) 213) (-2.98) ©.19) (-0.99) (-8.55)
Income Rate
of Growth 0,880 0887 0.868 0,508 0.52¢ 0.202 0.658 1.018 0670
(2.65) (R.83) (6.04) “4.39) {445} 0.79) 454 €2n ( (4.89)
ﬂ.?:?m 0.458 - - - - - 0484 -a«s\ -
(1.81) (-8.29) (~4.11)
Renl Interest Rate  -0.071 -0.023 -0.070 0022 — -0.506 0.287 -0.026 0180
-0.79 (~0.80 (~0.86) 0.12) (-2.83) (112 -0.13) (1.29)
Change - - - - 0.049 - - - —
{0.81)
Lagged _
Income Ratio ~0.968 =0.704 «0),208 0.155 0.16% -0.647 0.082 0063 0491
(e Term) 18D D 170 (©99) 0.92) 32 08y 079 -2.60)
Infiation - -0.019 - - - - - - —
{-1.88)
Lagged - - - - - - - - -
mh -0.027 - - - - - - 0328 0.027
(-214) (-1.88 (-0.42)
Lagged - - - . 0,083 0.081 - 0216 - -
a.en (1.28) (1.55)
Change in
Uncertainty - -0.081 - - - — 0111 - -
(-1.80) (1.80)
Change - - - — - - - 0,138 -
(-2.09)
m —_ 0.033 0.018 - — - - — -0.082
291) 1.63) (-2.19)
Summary Statistics
Standard Error 0.0456 00280 0.0176 0.014 0.0132 0.0328 00238 0.0229 0.0210
Sample Size (1) 20 19 27 26 26 17 20 10 27
AR, Fn, m)* - - 088(3,19)  4.58(318)  B.852,19) - - - 0.58(3,18)
ARCH. Fin, m® 1.00(2,10) 02827 1.56(8,18)  B.8(3,16) 227318  0.08(3,7 0.37(2,9) 0.16(2.8) 0.16(3,15)
Specification
2 mnt 1.17(4) 0.98(2) 1.3%E) 0.00(3) 0.7%3} 24%2) 0.81(3) 0.84(2) LBE(2)
Forecast 3% (m)/n? 0A3(L) 0.31(1) 3.11(7 1.45(9) 1.26(8) 1.27(3) 0.62(1) 8.45(1) 1.20(6)
Tx SUM of
Squared First n't
Coefficienta of
Residusl
Autocorrelation 4.06(4) 1.33(2) 2.37(4) 12.78(4) 15.5(4) 1.62(3) 5.11(4) 2.95(4) 3493
Steady State
Average_
Comsum: m’c} 0.700 0.816 09855 0.668 0.670 0.644 0.954 0487 0.39%0
Long Run Interest
Elasticity
of Conaumption -0.18 —0.08 -0.33 019 - 092 13.0¢ 041 0.35
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ERROR CORRRCTION MODEL: REGRESSION RESULTS USING IV
Pokisan  Philippines  Singapore  SriLanka  Thailand  Turkey Uruguay Venezuela
Fam (1971-1987) (1973-1000) (IPT3-1989) (1970-1990) (1973.1990) (19651988 (2973-198%) (1973-1500)
Contant -0.080 0.221 0.001 -0.041 0.010 0.900 -ongz —0.242 0.524 0.000
{(-1.06) (407 -0.03) -1.00 0.26) (1.50) (-3.42) (-2.93) €2.00) 01N
Totxane Rate
of Growth 1.867 0.952 0.502 0887 0441 0.618 1.167 1.133 0.748 0544
(%] 419 (3.65) (4.90) (3.10) (L.85) (7.86) (7.60) 5.70) 5.12)
Change in the Rate
of Growth -0.577 - 0226 —_ - - — - - —
(-1.48) (1.55)
Real Interest Rate -0.108 0.877 -0.796 0.548 0437 0314 0.008 - 0.164 -
158 @73 (=2.78) (-1.98) 140 (-1.35) (1.48) (1.54)
w — —_ —_— - — — -— -0.068 —_ 0.140
. . (-0.87 (1.00}
Lagged
Inoume Ratio 0,223 «0.306 -0.002 -0.548 -0.158 -0.5T7 ~1.180 «0,902 -0.966 ~0.007
(Bc Twrrn) (086) (438 (L7 (208 (225 (280 (839 (290 (35D (008
Inflation - 0.691 0657 0618 ~0.599 - - - - -
274) (-2.63) (-2.86) {~1.29)
Lagged - - - 0.464 - —0.151 - - - —
(2B3) (-2.28)
Chage in Inflation - - - - - - 0,084 — — -
(2.12)
Lagged 0.980 - - - - - - - -0.385 -0.467
(2.28) (3.06) (-2.32)
Changs in
Uncertainty - - - - - 0.106 - - - -
' (2.22)
Lagged - - - - - - - 0.071 - 0.206
(0.98) @1n
Lagged Uncertainty - - - - — 0.361 - - 0.185 -
(1.99) (3.58)
Summary Statistics ’ :
Standard Frror 0.0278 0.0156 0.0188 0.0340 0.0086 0.0455 0.0269 0.0900 0.0356 0,0437
Sample Siee () 17 17 17 21 19 23 17 17 18 18
ARa Fn, m)" - 0.16(1,12) - 00A1,14) — 0.11(2,34) — — — -
ARCH, Rin, m)® 03519 02129 00027 07939 O067210) 0503100 02028 15K 1.3%28  13%28)
Specification ¥ (n)/n° 20D 1.76(3) 1LE%D Q.34(2) 1.23(2) 1.50(2) 27%2) 1.22(2) 0.90(4) 0.03(2)
Forecast 72 (n)/n? 2.72(1) 0.22(1) 0.36(1) 0.8%(4) 2.95(3) 2.76(4) 0.84(2) 3912 24U
T'x SUM of Squared
First o
Coefficients of
Residunl ’
Autocorrelation® 1.47(2) 0.1 1.26(2) 7.81(4) 8.85(4) 1.62(4) 1.23(2) 0.81(2) 2.91(2) 0.22)
Steady State Average
Propensity to
Consume (AFC) 0.727 0.585 0821 0.837 0.860 4614 0.772 0,768 5.030 0.783
Long Run Interest
Elasticity of
Consumption 047 1.80 -18.07 ~0.95 -2.88 054 0.08 - 0.44 —

Nores: All the results were obtained using the PC-GIVE modules of PC-GIVE version 5.01. The dependent variable in the firet differetss of logarithm of iotal private consumption. Fig- ures
within parenithesis under country namae are periods of anslysis; those under cosllicients are t-value; tlwub-:dothetuuuhauumthodomuot&udmdﬂnFmdx’mu
@) Lagrange Multiplisr test for 5 order residusl sutoorryelation reparted ws sn F-form (Fequivalent) isst with m degrees of freedem. b) ARCH test for residuat heter
for n" order lags roported sa an F-farm ieet with m dagrees of freedom. dmtu-thnvaﬂdmrdtheimmmumpwucalbdntﬁbmedu;’(n)whmnowrldmﬁmuimmmnu
mmdhmﬁmm The test valves reporied are standarized by their degrees of freedom for ease comparison 1o F-ieata. d'.}TutfuN.h:m:]lofnonmmwchaﬂF
in wny | tar bet ihe aample and the foracest periad (given by ). The values reported are standerized as in ¢. ) This statistic can be indicative of ification if the
ulu-mmwoq\ulw?.u The value for n for each country 1e the number within parenthesis. f)Elutldtyofmnmpﬂonminmemueudyamthhmubumd
ﬁmmwm:’%mmmemmﬂntm-hndy—munluhunﬂmrm)wthounmaudmmhlaadmmua%mnhofwummemdam]
intereat rale of 2% A) Implind int i of rtained from the long run solution of the estimated model. i) This cosfficient corresponds 1o the P
income ratic lagged twice. Fﬂtboﬁltofhmuveuuthefollouﬂncmuﬁm.ﬂlmaihmnnnte,w=muﬂwmmtuw INF= inflaticon, ¥ = Cm= i
EC = grror term, M = m1 aggregats, U = uncertainty, D = first dilferance; the number to the right indicates the lagge. Brazil: R2, EC2, DRNZ, INF2, '3, DU Chile: H.MINP’A,
DINF 2, 3; Colnbin: K2, IXC 2, 4, INF2, DINF2, BCZ, DRNZ; Greace: DM, DY?, INF2, RNZ, B2 (DRNZ and R2 for second set); Indmesin: DRNZ, 8, DCZ, B2; Karea: R2, DF Y2,
DRN3, EC2, 3 DM2; Malaysin: INF2, DINFZ, DRNZ, DM 1, D® YZ, DYZ,; Maxico: R2, INFZ, DRNZ, 3, ECZ; Pakisten: DCZ, EC 1, 2, INF3, IP Y2 Phllipplnes: INF2, DC2, 3, EC-1, U2,
3; Bingapove: INF2, 3, DY2, 3, DML ; Sri Lanka: M1, DC2, DM2, R2, DRNZ; Thailand: DRNZ, DC3, BC1, DRN1; Turkey: DC2, R2, EC2, INF2; Uraguay: R2, DCJ, DINFJ, DM2 and
DC3, DM 2, DRNZ for socond set; Venszusla: R2, DM2, INF2, 3, DRNZ, DC2 and DC2, DRN2, 3 and DINF2 for et 1.
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The performance of the models is very similar to the OLS estimations. Note
that the standard errors of the equations are very similar, increasing in the
instrumental variables procedure on average 8% over the onea obtained with
the OLS procedure. In particular, the teat for the validity of the instruments is
not rejected in any case, although it was close to rejection in the cases of
Indonesia and Uruguay. Greece does not show any improvement by using
instrumental variables. In general, there is no sign of residual autocorrelation
(there is a weak evidence in the case of Sri Lanka) ar residual heteroscedasticity.
Unfortunately the sample size limits tests for parameter stability using out of
sample forecasts. The forecast test used, which is more a measure of numerical
parameter constancy, suggests some problems only in the cases of Colombia,
Malaysia, Turkey and Venezuela. In general, results obtained using a IV
procedure tend to reinforce the results obtained using OLS. In particular, the
effect of interest rates on consumptionfeaving is stronger only in low inflation
countries, while inflation and inflation-uncertainty hes a stronger role in
negatively affecting savings behavior.

CONCLUSIONS

This paper explored the relationship between the real interest rate and the
aggregale time-aeries of consumption (saving) by following Hendry's methodo-
logy. The central objective was to see if an ervor correction model for private
consumption derived by forcing the presence of the intarest rate along the
reduction process can adegquately characterize the bGP for the countries in my
sample. The model also includes as regressors the inflation rate and a term for
inflation-uncertainty. The exercise was performed firat by assuming regressors
that are weakly exogenous to consumption and, therefore, using an ordinary
least squares procedure. Later, this assumption was lifted and the models were
estimated using an instrumental variables procedure. The performance of the
empirical models, in terms of congruency, using both procedures is very similar
with a slight deterioration in some tests when using instrumental variables.
Although most of the coefficients are very similar using both procedures, the
major difference turns out ta be in the case of the interest rate coefficient. When
the models are estimated using instrymental variables, most of these coeffi-
cients, with the exception of four countries, are statistically not significant.
The central conclusion that can be drawn from this exercise is that the effect
of the real interest rate on consumption-saving decisions is small and not
significant in most high inflation countries. In the case of low inflation countries,
in particular Asian countries, there is a stronger interest rate effect on savings.
Moreover, the above results suggest that the effect of inflation and inflation-
uncertainty is mare important in shaping eonsumption-saving decisions and the
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gignificance of these coefficients was found to be more systematic. More preci-
sely, it ia found that an increase in inflation-uncertainty has a negative effect
on savinga, mainly because there ia a flight from money into consumer goods,
in particular durables. Finally, my results show that at least for half of the
couniries in my sample, an error correction model seems to be an adequate
representation of the data.

Nores

*This paper is based on chapter 4 of my FPh. D. theasis. | am grateful to Steve Fazzari, David Felix
and John Kesating for their commenta and suggestions. [ thank alee seminar participants at the II
Reunién Nacional de Investigadorea en Economnin, Tlaxcala, Mexico, for their useful comments. All
arrory are my responaibil by,

I The current popularity of the error correction model ia largely due to David Hendry. But hia
work is strongly influsnced by A.W. Phillipa and I. Sargan, in the London School of Economica
tradition.

2For a completa exposition of this approach see Hendry and Richard (1982), Hendry (1983, 1986
and 1989} and Harvey (1580).

3 If the data base is too small to estimata the general model, a pre-simplified feasible general
unrestricted model is estimated.

£ The approprintes ity requir t depends on the medels’ ohjective. Wenk exogencity
will, in getieral, be sufficient for testing hypothesis; lorecaating requires atyong exogeneily while
super-exngeneity is required to sustain policy analysis. See Engel «f ol. (1983} and Harvey (1990)
for a complets discussion.

5 Oma implication of this approach is that the presence of residual mutocorreiaticon is taken as a
symptom of poor maodel design. For Hendry, it is inappropriate to assume an underlying autoregres-
sive error process and ‘remove’ it via the application of the Cochrane-Orcutt trenaformation unless
it is suggosted first by a common factor test.

% It is important to choss the adequate transfamations and functional form to enaure, for
esxaraples, positive values ko consumption or values for the ploy t rate that are hotween
o and one, ole,

7 The encomypassing aspects are as important as the other onss. A good model should not anly
explain tha data, hat should also explain both the easen and the fajures of rival models in
accounting for the same data. [n this work I do not deal with the ancompasaing aspect bacause the
final models obtained here are not necessarily the “Wntatively adequate data characterization of
the DGP" for private consuinption as mentioned in the text.

8 A variable is said to be integrated of order n, I(n) if its nth difference has a mean and variance
that are constant over time, i.v., is weakly stationary.

97The relationship between inflation, inflation variability and inflation uncertainty ia the issue
of a current debate which startsd with Friedrman's Nobel lecture. In a recent paper, Ball and
Ceochatii {1980) argue that inflation raises both, variability and uncertainty, uniike, ¢.g., Stanley
Fisher.

M For a discussion of tha use of this variable see Villagémez (1992).

U1 For w discusion of this procedure ses Evana (1584).

¥]i is infaresting to note that for many countries, the intereat rate used in this paper reflocts the
impact of interest rate liberalization measures for a substantiat part of the sample perind. For
example, the average real interest rate for five countriea is positive, for four others it is negutive,
but not lower than -1 parcent, while for the rest of the countries the average real interest rate ranges
between ~2 and -8, 7.
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13This towt is the cue defined in Sargan (1964).

W A complete exposition and discussion of the different bests used hera is given in Hendry (1960).

16 Although the cosfficlents are not statistically significant, deleting any cowe of them resulted in
parameter instability, revidual hateroscedasticity and increase in residnal autocorrelation.

1% Thess cwtimated long-ran interest rate elasticities of consamptioo should be taken only as
refarences because, again, not ali the final rodels sstimatsd represented the final adequata mads).
Aleo, note that for the madels including r in first difference thers Is no impliad long-run slasticity
bacause, in tha steady state scluticn, 7; = 1, _ ;, and r doos not eater the equation in levels.
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APPENDIX 1
Description of the Data Set

Data on GNP, Private Consumption, Population and C. Price lnd were abtained from
International Financial Statistics (Ir8), International Monstary Fund (). The bagic ititerest rate
dats for Asian countries were obtained from the Asian Development Bank (aon), Key Indicazors,
various humbers snd from Economic Bullelin for Asia and the Pacific (RBar), United Nations, various
numbers. An additional scurce is the Bank of Koren, varicus numbers. All the interest rates are
annualized rates for time deposita. The individual intereat vates are: Indina, Koves, Pakistan and
Sri Lanka: 12 months rates; Indonesia, Malaysia, the Philippines und Singapore: § monthas rates.

The basic interest rates for Latin Americs countries mre:

Brazil: Intevest rate an short term instrumenta, Galbis (1978), Gresn-Villanueva (1950) and 1ra,
IMP. Before L83, dats refere to the rate paid by finance companies; starting 1883 is the annualized
rate on thne deposits for 60 days.

Chile: Average intarest rate paid on short term deposits taken from IFs, IMF. Befare 1977 the
maximun legal intsrest rats was fized by the Centrul Bank of Chile.

Colombia: Time deposit intsrest rate for 3 months. Banco de la Repiblica, Informe Anual, varisus
nwanbers. Bafore 1970 is the rate on & months time deposits.

Mexico: An average for different instruments for the period 63-868 and updated unti) 1888 using
dats from Baneo de México. Reyes Herlos (1988).

Uruguay: Before 1876 is the legal maximutn for 6 to 12 montha time deposits. After that period
is the average interest. rato on 6 months time deposita. IP3, 1M1

Yenezvels: From 1980-90, aumedepurtnteiorﬁmmth- Before 1580 ia the mortgage bond
rate (céchala hipoteearia), Depart to de Estudios Manetarioa y Financieros, Banco Central deo
Vanezueln.

Other countriex: Greece: Time deposit rate for 8 months, IF8, IMF; Turkey: Time deposit rate for
12 months, from Fry (1088).




Arrieiia &
AUCMENTED DICKEY FULLER TESTS: UNIT ROOT AND TREND STATISTICS

ERL E kL

(-lests for
deterministic
X A'x trends
X "o with no with no - with
(sampie} trend tremd trend trend trend trend ’ 4 ar
Broail
Y ~1,88 -0.88 -2.88* -3.51* -4, 78 - 88" -0.06 -1.13
(19641988} 094 089 0.19 0.00 0.7 -0.76
C -1.58 -0.28 2 B+ -2.93 -4.80** 476 -0.88 -1.63
(1964~ 1989 0.93 087 054 G12 092 =1.00
v ~196 -198 -191 841+ —4.18* —4.08° 444 203
{1566-1999) 008 088 063 -0,11 ~0.60 =0.58
R -4.20% -4.29°* -3.18* =204 ~310¢ -3.13 -0.48 0BG
(1968-1500) .45 =088 -0.862 =0.57 -0.66 -0.58
P 148 1.86 2.2 123 -1.34 =251 -£.66 0.87
(1859-1990) 1.02 1.10 1.22 1.16 0.71 042
Chile
Y 404 .16 448" —4.29 -7.82** ~1.88° 18 089
(1965-1989) 040 027 0.2 -0.22 -1.07 -1.10
[+} -3 22 -3.62* ~8.52* =856 -11.28°" -10.97"* 2.16 =0.24
{1963-1883) 047 033 -0.48 ~0.43 -0.89 -0.84
U =0.56 =3.80* -3.15* -3.51 -4.83** —4. 58" -3.54 -1.90
{1970-1980) 093 0.56 0.30 029 -0.81 -0.91
R 359" -3.92" —4.67** 447 4. 79" —4.68* 0.56 0.16
(1964- 1900} 0.57 0.62 0.10 0.10 =020 =0.30
P -1.88 -3.57 -291" -2.90 =308 -3.46* 046 -0.87
(1960-1990) G098 0.89 0.7 [t 0.37 0.96
Colombia
Y -0.41 -2.34 —3.88%* -3.63* 5. 772" 5,62 2.93 ~0.04
{19580-1990) 0.90 0.70 0.08 0.05 -0.82 -0.81
c 087 246 .10 —£.13% -§.18%* -8.09%* 2.23 -0.33
{1550-1990) 0.99 0.88 ~0.01 -0.01 =0.54 =0.84
U -2.02 5.18+ -3.80%* -3.48* 557 -5.56% -199 0,13
{1961-1990} 0.52 0.64 0.23 0.23 -0,68 -0.71
R -2.32 —5.22% ~10.91%* =11.07* =13.40%* ~13.13** 354 0.26
{1961-1990) 0.47 045 -1.22 -1.21 -1.57 -1.68
P 3.82 =1.00 ~2.31 —4.19* -8.10** ~T7.98%¢ 2.04 4.24
(1950-1980) 1.0a 0.97 0.65 0.04 -1.08 -L.06
Greece
Y ~2.42 0.04 -3.19* wd g3 8,19 -8.03** —0.94 -2.58
{1950-1989) 0.96 1.00 0.32 -0.09 -1.01 -1.00
c -2.36 ~0.45 -2.94* —5.90%+ 8814 -8.63% -0.88 -2.31
(1950-1989) 0.97 0.98 0.45 0.16 -1,07 -1.07
u -1.78 -1.54 —8.12¢ 320+ -5.64%" -5.51%* -0.30 -0.79
{1962-1990) 0.83 0.83 014 0.08 -0.93 -0.93
R -2.45 -261 —4.79%+ —4,85" ~5.05* —5.91** 0.64 0.32
(1962-1990) 0.58 .50 —0.39 -0.45 .95 .94
P 1.80 ~1.72 148 264 5 BT -5 664 1.14 2.62
(1950-1690) 1.02 0.99 0.86 0.66 -0.33 -0.34
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t-tusty for
determinintic
£ & irends
X no with no with no with
{sampie) trend trend trend trend trand trend X AX
Indonesia
Y -280 -2.35 -3.88% 456 -601°* —£.90% 108 -135
(1962-1969) 0.81 0.67 .18 0.3 108 _1.08
c -2.67+ -249 -3.82° 445 -5.81°° -5.70° 089 -1.ag
(1962-1989) 0.77 0.65 018 -0.38 o9 —0.08
v -1.38 ~1.45 -2.53 -281 413 s51° < a1 058
(1972-1900) 081 0.72 0.17 0.14 -061 081
R .18 -5.93°* 522+ —491% -5.39% -5.55" 291 110
{1971-1989) 0.28 0.00 0.26 -043 -0.58 098
P ~4.97% —4.96% -248 292 -85 -9.61°* 1.33 287
(1962-1969) 054 o072 0.56 0.22 125 -1.85
Xorex
Y 0.61 -287 -39+ 4087 -5.78%* -5.70"* 305 087
(1953-1990) 10 o7 022 0.16 .57 058
c 049 248 -3.66" -8.68* -8.08° -8.73% 262 0.78
{1953-1990) 101 0.81 0.17 0.14 088 -0.88
U -0.81 -1.50 297 —-4.73% 887 -3.85+ 2230 -298
(1970-1990) 088 053 087 044 -051 041
R -281+ 271 4 544 451" 518 49T -0.63 042
(1966-1960) 046 045 041 043 -0.85 -0.85
P -1.20 27 6.9 8250 -8.79" 864 9.80 -7
(1850-1990) 0.99 083 043 0.9 -1 0,18
Malaysia
Y 040 338+ 561" 552 7454 ~7.30% 2.99 0.19
(1955-1989) 0.99 0.48 -0.33 033 -0.95 -0.95
c D40 -£27* -5.01** 4954 -5.83%* 579 2.49 0.37
{1955-1989) 059 047 -0.08 20.07 -0.52 -0.52
U -124 -2.43 405 415 480 -&715% -2.11 0.8
(1966-1990) 0.87 0.69 0.06 -0.02 050 -0.50
R 2.77+ -3.15+ —4.35%* —4.25% 5824 56T 0.96 033
(1968-1988) 0.36 0.28 -0.50 056 -1.06 107
P 127 -3.26+ -B.53% -3.03* 5,88 576 1.38 2.95
{1950-1989) 1.02 0.90 0.62 042 -0.13 .18
Mezico
' -1.30 0.05 27 —~4.99% -9.53% 84T 0.12 -1.38
(1850-1989) 0.96 101 0.06 -0.10 -1.14 ~115
c 111 0.4 536 506" 842 ~B.31%* 1.11 052
{1950-1989) 0.96 0.91 -0.08 020 .91 -0.92
U -0.07 -2.37 42 548 e 974 400 197
(1961-1990) 0.99 0.69 -0.18 -0.85 139 138
R 2,65+ -2.35 £.41** -8.58 761 741 .23 .88
' 144 -145

(1960-1990) 044 0.40 .86 -0.85
P 1.05 025 -1.85 837+ 5920 -£.79** 147 191
(1950-1990) 1.02 0.99 0.81 0.48 -0.69 -0.69
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t-tests for
claterm inistic
b 4 ax trends
X no with ne with no with
{sample} trend trengd trend trend trend trend X . 4
Fakistan
Y 052 -1.58 -2.36 ~2.52 —4.01" ~2.92* 1.20 1.12
(1960-1989) 1.02 0.88 045 0.39 -0.43 043
C -0.38 -1.35 -3.28* ~3.26+ 597" -5.84** 1.71 042
(1960-1969) 0.96 0.84 0.02 0.00 -1.11 -110
U -1.68 ~1.84 -3.09* =812+ —4 B 455 -0.92 -1.02
{1966-1990) 0.80 081 0.4 oo 068 -0.68
R -1.78 ~3.16+ ~2.52+ 279 4,11 —4. 94 2.07 0.30
(1970-1987) 0.5 0.17 -0.12 -0.17 —0.84 ~0.64
P L01 -2.08 285+ 345" 4,81 811" 286 1.94
(1950-1990) 1.02 ‘092 0.46 0.56 -0.87 087
Philippines
Y 254 -178 -4.10°" -4 58 -7.21°* =712 0.01 -1.86
{1950-1960) 0.95 0.80 021 0.04 -0.77 0.717
c =278+ 262 —4.514 —4.00%" -8.01~* —7.96"" 122 -1.76
(1950-1990) 091 0.80 0.19 0.08 -0.96 098
u -2.85+ ~2.80 -3.18* -3.00 —4.28% —4.13** 0.80 0.16
(1965-1960) 063 0.80 0.16 0.16 -0.50 -0.51
R -3.014* —4.70°" 551" =538 5. 74" -5.42%* 140 —0.06
(1972-1960 -0.29 -0.57 092 ~0.92 -1.12 =11
P L4 -243 ~3.57 —-4.92* -791** -1.82"" 3.12 2.7%
(19560-1990) 1.02 T | 0.36 =0.01 -0.81 ~0.81
Singapore
Y 038 -2.79 345 359+ 550+ -5.397* 1.69 -0.02
(1960-1969) 0.99 0.71 0.26 0.26 =058 -0.58
C 022 -3.30+ -2.92¢ -2.80 434 -4 22 1.83 041
(1960-1889) 101 0.69 0.40 0.39 -0.38 -0.35
u 042 ~2.59 2,87+ -2.79 4,84 4. 76" -4.49 -121
(1973-1990) 1.03 049 0.02 0.26 -1.18 ~1.23
R 497 490" —1.34% =850+ -13.10% -12.83** 143 -124
(1972-1990) 0.16 -0.01 —-0.57 -0.68 0.50 .77
P 085 274 —4.29% —4.20% {48 836+ 1.65 =005
{1950-1980) 0.98 0.78 0.24 0.24 —-0.43 044
8ri Lanka
Y .44 -2.28 ~4.11%* -4.13% —-£.27% —£.18%* 1.93 131
(19501990} 10 0.89 028 0.24 -0.51 0.52
] 0.54 220 -9.48% —3.64% 6,854 -£.78%* 1.80 1.30
{1950-1990) 1.01 0.88 022 0.14 091 -0.91
u -0.55 226 —2.94* -2.81 —5.10% —5.39% 2.56 0.25
(1965-1990) 0.96 0.58 0.14 0.16 =111 -123
R 277+ -2.97 —4.55%* —4.49% -5.00%* -5.91 0.90 —0.84
(1966-1990) 0.29 0.12 —-0.57 -0.58 -1.20 -122
P 290 -038 -1.64 -3.59+ 4,084 -4 95" 2.33 359
(1850-1990) 104 0.99 0.77 0.28 —-0.39 -0.39
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t-tuvts for
determiniatic
b 4 ax Alx trends
X no toith no with no with
(sxmple) trend trend trend trend trend trend X ax
Thailand
Y 0.68 282 421 480" ~7.03* 689 240 117
(1963-1990) 1.0t 0.68 0.16 0.05 07 0.7 '
c 134 224 344" -886* 872" -8.80°* 255 1.76
(1853-1990) 103 0.77 0.18 0.01 -1.20 -1.30
v 100 -0.30 -1.50 ~3.93 8,90 -884* -3.96 285
{1969-1990) 0.89 097 060 -0.17 -0.66 -0.12
R -2.58+ 331+ .88 Y 500" 483 1.08 0.58
(1969-1990) 047 0.50 -0.26 -028 -0.87 087
P . 0.02 -1.87 372 -3.87* -8.10"* —8.00° 183 0.54
{1985-1860) 1.00 081 040 0.35 -041 041
Turkey
Y -1.28 -0.29 2,60+ 272 Y 604 098 1
{1953-1989) 0.98 097 0.9 0.57 -0.88 —-0.06
c -1i7 .85 -8.96° 408" 848" 649" 184 -1.00
(1953-1968) 0.96 0.88 -0.04 -0.05 0867 an
U 218 212 -3.25° -8.17+ 528 5,16 0.23 -0.15
(1985-1000) 0.56 0.56 -0.10 -0.10 -1.08 -1.08
R 280+ 284 583 -3.65° prel —4.96%* 047 014
(1961-1968) 049 046 -0.22 022 -0.68 -0.68
P 228 0.27 1.9 275 g3 496 0.70 252
(1855.1900) 1.08 15 086 0.8 ~0.98 -0.40
Uruguay -
Y 227 -378° —4.26** £ 14" 496" Y 121 013
(1961-1980) 049 0.38 008 -0.08 -0.80 -0.80
C -229 -9.42¢ -8.65* 549" -3.96° -389° 207 0.08
(1961-1989) 065 0.96 -0.04 -0.02 -0.49 049
u -D.26 -2.00 286+ 272 4320 .10 -2.29 ~0.57
{1971.1850) 096 0.96 -043 -042 -1.90 -1.16
R -178 129 -3.96"* —4.93% —4.62% 442" 156 -113
(1971-1890) 072 0.68 -0.39 D49 ~0.86 -0.84
P 045 -3.89° 871 —3.74" —389™ —378° 248 081
(1961-1950) 1.00 052 0.2 0.24 -0.14 -0.14
Venctuudla
Y -1.84 -1.10 —4.10%* g7 ~7.16** ~7.00" 0.33 -143
(1960-1990) 0.87 0.85 022 —0.38 198 _1.28
C =1.63 -1.09 -2.51 =27 -5.90 =508 0.7 -1.37
{1980-1990) 092 0.80 0.21 0.13 =117 -1.21
u 044 -2.36 -294 -3.12 -4.92% -4,75°° 3.24 2.7
(1965- 1990) 095 0.71 0.34 -0.02 081 —0.87
R -£0.20 —0.79 -1.86 2.0 287 —28¢ -1.74 -1.21
(1971.1990) Y 061 -0.11 -0.33 ~147 “1.54
P 4.13 260 1.83 -0.27 =2.75+ =315+ -0.79 202
(1950-1990) 112 1.13 1.25 0.93 0.08 ~0.16

Norres: Dwte are annual measures of cer (Y) per-capita real, real per-capita tota! private consumption (C), real intarest rate (R), infllation-uncertainty (L) snd the price ievel (P} given
by the cP. All variables sre in logs. The scuross sare the seme s in appendix. ApF t-statistics and cosfficients are reported in the first and the second lines for each serios. The regression
has 2 lngs. The 10% (+), 546 (*) and 1%(**} critical values are taken from Pullec's (1976) table 8.5.2. for ADF slatistica with & delerministic trend {(~3,15, -3.45 and —4.04, mﬂ\'d!’)
and without a deterministic trend {-2.58, —2.89 and —3.51, respectively} included in the regression. The -test for deterministic trends were obtained ry regresaing the seties againts

4 own lags and time.
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