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Abstract

This paper examines the relationship between temporary terms of trade
shocks and household saving in developing countries. It is first shown
that, from a theoretical standpoint, this relationship is ambiguous:
private saving may rise or fall in response to a transitory terms of trade
shock, depending on the values of the intertemporal elasticity of
substitution and the intratemporal elasticity of substitution between traded
and nontraded goods. Empirical estimates of these two parameters are
obtained using data from a sample of 13 developing countries, and then used
to draw implications for the response of private saving to transitory terms
of trade shocks.
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I. Introduction

The terms of trade have historically been one of the most important
exogenous determinants of the external positions of developing countries.
Over the past two decades, sharp fluctuations in world market prices for
primary commodities and two oil "shocks," which substantially increased the
price of imported energy products for non-oil developing countries, were
associated with increased variability in the saving, investment and current
account behavior of non—-oil developing countries.

The theoretical literature on the relationship between the terms of
trade and the current account has focused almost exclusively on how terms of
trade changes affect private saving, ignoring any additional effects on
investment and public saving. 1/ The traditional explanation ——associated
with the names of Harberger (1950) and Laursen and Metzler (1950)——suggests
that an improvement in the terms of trade raises a country’s real income
level, measured as the purchasing power of its exports in world markets, and
hence, on the assumption that the marginal propensity to consume is less
than unity, raises private saving. Thus, the Harberger—Laursen-Metzler
(HLM) effect, as it has become known, hypothesized that improvements in a
country’s terms of trade would be associated with increases in private
saving, and conversely, adverse terms of trade shocks would reduce saving.

This view went largely unchallenged for nearly three decades, and was
generally supported by the available empirical evidence. 2/ 1In the early
1980s, however, several studies reexamined the theoretical underpinnings of
the HIM effect, a crucial building-block of which was the Keynesian (static)
relationship between consumption (or saving) and income. These studies,
including for example those by Sachs (1981, 1982) and Svensson and Razin
(1983), argued that household saving decisions should be derived from
solutions to a dynamic optimization problem of choosing consumption levels
at different points in time. As far as the HIM effect was concerned, the
key insight provided by these models was that the relationship between the
terms of trade and saving depended crucially on the expected duration of the
terms of trade shock. For example, if households expected an improvement in
the terms of trade to be permanent, then they would revise upward their
estimate of permanent income in proportion to the increased purchasing power
of their income today. Under the hypothesis that the marginal propensity to
consume (save) out of permanent income is unity (zero), a permanent change
in the terms of trade would therefore have no effect on saving, contrary to
the HIM view. 3/ By contrast, in a situation in which the improvement in
the terms of trade was expected to be only temporary, the increase in
permanent income would be smaller than the increase in current income, and

l/ For a discussion of investment effects of terms of trade changes in a
somewhat different context, see Corden (1988).

2/ See, for example, Khan and Knight (1983).

3/ The view that permanent terms of trade shocks have no effect on the
current account has been disputed by Obstfeld (1982), Ostry (1988), and,
more recently, by Gavin (1990).
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saving would accordingly rise. Therefore, the HLM hypothesis was satisfied
for transitory terms of trade disturbances, but apparently not for permanent
ones.

At the same time, the view that transitory changes in the terms of
trade have unambiguous effects on private saving is misleading for two
reasons. When a country experiences a temporary adverse terms of trade
shock which raises the price of current imports relative to future imports,
consumers have an incentive to postpone their purchases, that is to save
more. So while consumption—smoothing considerations——the basis for the HIM
effect—imply that private saving should decline in response to the
temporary real income decline, the so-called consumption—tilting motives
imply that private saving should increase as agents reduce current
consumption in line with the increase in its relative price. 1/ On these
grounds alone, therefore, what happens to saving is theoretically ambiguous
and depends on the relative magnitudes of the consumption-smoothing and
tilting motives. The parameter governing this latter motive is the
intertemporal elasticity of substitution. Relatively large values of this
parameter imply that, in response to a given (transitory) movement in the
terms of trade and hence in the intertemporal relative price (consumption
rate of interest), consumers increase their saving by a relatively large
amount; it follows that the larger is this elasticity, the greater is the
increase (the smaller the fall) in private saving in response to a
transitory adverse terms of trade shock.

In addition, however, when there are nontraded goods, an adverse terms
of trade shock will lead consumers to substitute away from relatively
expensive imports in favor of home goods, thereby bidding up their relative
price. If the terms of trade shock is temporary, the resulting temporary
real appreciation will contribute to a further increase in the consumption
interest rate, and hence a further increase in saving. 2/ The parameter
governing the switch from imports to home goods, and hence the magnitude of
the temporary real appreciation and increase in the consumption rate of
interest, is the intratemporal elasticity of substitution between tradables
and nontradables. A relatively large value of this parameter implies a
large increase in the consumption rate of interest and a commensurately
large rise in saving. It may be concluded, therefore, that the larger are
either the intertemporal or intratemporal elasticities of substitution, the
greater will be the increase (the smaller the decrease) in private saving in
response to a temporary adverse movement in the terms of trade. The outcome

1/ A transitory adverse terms of trade shock raises the cost of current
consumption relative to future consumption (the consumption rate of
interest) because it temporarily raises the relative price of imports, which
enters into the consumer price index. The latter, however, returns to its
trend level once the terms of trade return to their trend level. For
further details on the consumption rate of interest, see Dornbusch (1983).

2/ See Ostry (1988). The reason is the same as given in the previous
footnote. The transitory rise in the relative price of nontradables raises
the consumer price index temporarily, making current goods more expensive
relative to future goods.
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in any case is an empirical matter which can only be addressed through
estimation of these two critical parameters.

The approach taken in this paper involves estimating the "structural"
parameters of a representative household’s utility function. The basis for
such an approach, in preference to the alternative of estimating reduced-
form consumption or saving functions, is related to the Lucas critique. As
is well recognized, the Lucas critique implies that there may not be
anything that could properly be called a consumption or saving function, in
the sense of a stable functional relationship that is independent of the
wider macroeconomic context. 1/ In contrast to previous studies, we
employ a disaggregated commodity structure according to which agents consume
both traded and nontraded goods. Disaggregation permits estimation of the
two parameters of interest: the intertemporal elasticity of substitution and
the intratemporal elasticity of substitution between tradables and
nontradables. Our data set is also suitable for comparing our findings to
those of previous studies which employed a one—good structure. In contrast
to many such studies, we find evidence that the intertemporal elasticity of
substitution is significantly different from zero and lies in the 0.3 to 0.8
range, depending on the region considered. Intratemporal substitution
elasticities are estimated to be significantly higher, and indicate that
this parameter——which to our knowledge has been entirely ignored in previous
Euler equation estimations for developing countries— plays a critical role
in determining the sign and magnitude of the HIM effect in these countries.

Finally, although the empirical results of this paper can be used to
analyze a variety of other issues—including the effects of permanent terms
of trade shocks and the impact of trade reforms (which alter the internal
terms of trade of the country that undertakes them)—we focus in what
follows on temporary terms of trade shocks mainly because recent empirical
evidence relating to the developing countries suggests that the transitory
component of such shocks is quantitatively important. 2/ For instance,
Cuddington and Urzua (1989) find that fully 60 percent of all shocks to
commodity prices are of a temporary nature and Mendoza (1991) reports a
similar result relating to the terms of trade of developing countries.

The remainder of this paper is organized as follows. Section II
illustrates the role of preference parameters in the HLM effect in the
context of a simple two-period model that admits closed-form solutions. For
the purposes of empirical implementation, however, Section I1I considers the
stochastic, infinite horizon version of this model and presents the
optimality conditions for an intertemporal equilibrium model in which
households consume both traded and nontraded goods. Section IV describes
the approach to estimation and presents the empirical results. The main
conclusions are contained in Section V.

1/ See Hall (1988), p. 340, for an elegant restatement of this view.

2/ On the usefulness of our estimates to the issue of permanent terms of
trade shocks, see for example Ostry (1988) and Gavin (1990); on their
applicability to trade reform issues, see Calvo (1987).
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II. A Simple Model of the HIM Effect

Consider a small open exchange economy where the representative
household derives utility (C) in each period according to the following
constant elasticity of substitution (CES) function: 1/

€

= [apli Ve 4 nl-UTT 4. ¢>0, (L3

where m (n) denotes consumption of importables (nontradables). Agents are
assumed to live for two periods. 2/ Intertemporal consumption decisions
maximize the following CES utility function subject to constraints specified
below:

a
Um [CFYo & gel Yo T, p..o50, BL1, (2)

where the subscripts 1 and 2 denote periods one and two, respectively, and
where B denotes the subjective discount factor. In equation (1), the
parameter ¢ denotes the intratemporal elasticity of substitution between
tradables (importables) and nontradables. Larger values of this parameter
imply greater responsiveness to relative price (real exchange rate) changes.
A value of unity corresponds to the logarithmic utility case, while values
above (below) one imply gross substitutability (complementarity). In
equation (2), the parameter ¢ denotes the intertemporal elasticity of
substitution. Larger values of this parameter imply greater responsiveness
to movements in intertemporal relative prices (consumption rates of
interest). Equation (2) collapses to a logarithmic utility function when
o=1.

Perfect capital mobility is assumed and therefore the country faces a
given (in terms of the numeraire) world interest rate. 3/ All debts are
required to be repaid by the end of the second period. These assumptions
imply that the representative household maximizes (2) (given (1)) subject to
the constraint that the present value of expenditures not exceed the present
value of resources. The latter, which we refer to below as lifetime wealth,

1/ The model of this section is a simplified version of the one developed
in Ostry (1988). A stripped-down version is presented here only for the
purposes of illustrating the role of preference parameters in the HIM
effect. The model to be estimated empirically is presented in Section III.

2/ As is well-known, the two-period assumption is not restrictive here
since the second period may represent the aggregation of a large (possibly
infinite) number of future periods. The motivation for the two-pericc
structure is that it allows us to obtain closed-form solutions for the
response of private saving to terms of trade shocks, something that is
precluded in the infinite-~horizon version of the model developed later.

3/ Without loss of generality, the numeraire is taken to be the
exportable good. For recent evidence supporting the view that developing
countries, in general, can be characterized as financially-open econocnic::,
see Haque and Montiel (1990).
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is assumed to take the form of a stream of endowments of tradable
(importable and exportable) and nontradable goods. The solution to this
optimization problem yields demands of the form:

my = m[py, q, P1C1(R,W)], (3a)
ny = ny(py, qy, P1C1(R,W) ], (3b)
m, = m[Pz, Gz, P2C2(R,W)], (3¢)
ny = 03[Pz, gz, P2CR(R,W) ], (3d)

where p;j and qj denote, respectively, the relative price of importables and
nontradables, and P; denotes the consumer price index in period i; R is the
consumption discount factor which is given by R = 1/(1l+r) where r is the
consumption rate of interest; and W is real wealth. 1/ The consumption
discount factor R is related to the world discount factor R* according to:

R = R*P,/P;. (%)

Thus, the consumption discount factor takes into account that the relevant
interest rate for intertemporal consumption decisions depends on the
evolution of the relative price structure through time. Since the consumer
price index in any period depends upon the relative prices of importables
and nontradables, the consumption and world discount factors will differ
from one another whenever the terms of trade (the relative price of
importables) or the real exchange rate (the reciprocal of the relative price
of nontradables) are not expected to remain constant through time. To close
the model, market clearing conditions for nontradable goods are specified:

n,(p1, 91, Plcl(st)l =1, (5a)

ny[ P2y 92, P2C,(RW)] =15, (5b)

1/ Although it is straightforward to obtain explicit solutions for the
demand functions in this case, there is no particular interest in doing so.
In equations (3a)—-(3d), we have made use of the fact that the optimization
problem as specified satisfies the assumptions necessary for two-stage
budgeting (Goldman and Uzawa (1964)). Accordingly, demands in a given
period depend only on relative prices in that period, and aggregate spending
in that period. The real value of aggregate spending in turn depends only
on lifetime wealth and on the intertemporal relative price, R (the
consumption discount factor, which is equal to one over one plus the
consumption rate of interest).
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where fi; represents the endowment of nontradable goods in period i, Finally,
we can define the ratio of private saving to GDP (s) as follows: 1/

& om 1T plETl - miz’ (6)
Xy, + pym + gy

where we have used the market clearing conditions for home goods and where
X,, M, represent the endowments of the exportable and importable goods,
respectively, in the first period.

Consider now the effect of a transitory deterioration in the terms of
trade, i.e., a rise in p;, with p, constant. To simplify the analysis, it is
convenient to consider an initially stationary equilibrium in which all
prices and quantities are constant over time. Differentiating equation (6)
around an initial equilibrium with s = 0 and using (5a) and (5b) to solve
for the effects on q; and q;, gives:

ds _ b(l-k)eo
dlogp, be+(l-D)o

=b{l=k)x, (7

where b is the initial expenditure share on importables (a positive
fraction), k is the ratio of current to lifetime spending or wealth, and yx
is the ratio of exports to production of tradables. 2/ The first term on
the RHS of (7) represents the intertemporal substitution effect which is
equal to (minus) the product of the elasticity of current spending with
respect to the consumption discount factor, (l-k)e, and the change in the
discount factor, be/(be+(l-b)o). This expression is increasing in both ¢
and ¢ which shows that saving rises by more the larger are either the
intratemporal or intertemporal elasticities of substitution. For a given
rise in the consumption interest rate, larger values of ¢ imply larger
increases in saving. For a given elasticity of saving, larger values of ¢
imply larger increases in the consumption rate of interest, and hence larger
increase in saving. The second term on the RHS of (7) represents the
consumption-smoothing effect, which depends on the initial volume of
exports. With real income falling below its trend level, the consumption-
smoothing effect tends to reduce private saving. Equation (7) summarizes
the main result of this section, namely that private saving will increase by
more (fall by less) in response to a temporary deterioration in the terms of
trade, the larger are either intertemporal or intratemporal elasticities of
substitution.

1/ Under the assumption of no historical debt commitments, this ratio is
also equal to the ratio of the current account balance to GDP since there is
no investment or government saving in the model.

2/ Clearly, both k and x are positive fractions. If the horizon of
households were infinite, a good proxy for k would be the real interest
rate. It should also be noted that if there is no domestic production (or
endowment) of import substitutes, x is equal to unity.
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ITI. The Stochastic Euler Equations

The model of Section II1 was presented in order to illustrate the role
of preference parameters in the HIM effect. With a view toward empirical
implementation, however, we need to generalize that model by allowing for
uncertainty and more than two periods. Accordingly, consider an economy
with an infinitely-lived representative household whose objective is to
choose a consumption stream that maximizes:

1-1/co
[0/(o-1)1E, ¥ . o B lam¢ /¢ + o7t/ €) TT7E,

(8)
gy By €030 HL;
subject to the series of budget constraints:
Pe Mg + Qyny = pe T + Qe A + X + A - (1/Rg.y )A,y, VE2 O, &)
and the transversality condition: 1/
lim [T} ., (1/R)A =0, (10)
ot ]

where E; is the expectations operator conditional on information available
at time 0; A, denotes the real level of debt carried from period t to period
t+l; 2/ (I/Rt')—l - rt‘r is the real interest rate (in terms of the
numeraire) on the debt; 3/ and remaining notation is as specified in
Section II.

The problem of the consumer, then, is to choose an optimal sequence
{my, ng, A,) that maximizes (8) subject to (9) and (10). The first order
necessary conditions for an optimum are:

1-1/ 1-1/ o-¢ 1
Et { Dt amy,q €, N¢yy € I—(—‘n" — { mt,]_]'? } = 1 (11)
Ripr. amg /¢ + ”ti_”E & [
1-1 1-1/ = 1
Et { Qt al’:ﬂt-v],‘(e g nto]. ¢ ]?(??;I’[ ntb].]-T ], - 1 (12)
’

1/ See Chamberlain and Wilson (1984) for a fuller discussion of the
appropriate no ponzi-game constraint in an infinite—horizon consumption
model under uncertainty.

2/ We assume that the inherited level of debt A, is given, and for
convenience, set equal to zero,.

3/ Clearly, then, R," is the associated world real discount factor.
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Equation (11) is the intertemporal Euler equation associated with
importables consumption in two consecutive periods; it states that the
marginal utility cost of giving up one unit of m at time t should be equated
to the expected utility gain from consuming one more unit of m at t+l.
Equation (12) is the analogous condition relating the marginal rate of
substitution between consumption of good n at t and t+l to the relevant
intertemporal relative price. Finally, equation (13) is the nonstochastic
first order condition equating the intratemporal marginal rate of
substitution between importables and nontradables to the corresponding
relative price ratio. It can be verified that equations (11)-(13) are not
independent. Specifically, combining (13) with either of the two remaining
equations yields the third. Therefore, given that the nonstochastic first
order condition holds, equations (11) and (12) do not provide independent
restrictions on the evolution of consumption through time.

It is perhaps worth emphasizing the differences between (l1) and (12)
and the corresponding condition in a one—good consumption model. 1/ 1In
such a model, the relative price ratio that is relevant for transforming
present into future consumption is the real interest rate, i.e., the nominal
rate deflated by the rate of change of the aggregate price index. When
relative prices are not constant, however, as when there are terms of trade
shocks, the appropriate intertemporal relative price ratio needs to take
account of such changes. This is why, for example, in equation (1ll), the
price ratio that premultiplies the marginal rate of substitution inside the
expectation sign, is the real rate of interest in terms of the numeraire,
1/R.", adjusted for the rate of change of the terms of trade over time,
Pt/Pt+1 (i.e., the "own" rate of interest). If the relative price of imports
is expected to decline through time, current importables consumption is
expensive relative to future importables consumption. In consequence,
offsetting changes in the marginal rate of substitution are required in
precisely the same direction as would occur if the world rate of interest
were to rise (R" were to fall). An analogous interpretation carries over to
equation (12), wherein the appropriate relative price for the purpose of
determining the marginal rate of substitution between nontradables
consumption in consecutive periods involves the real exchange rate ratio

Qt/ Qe+ -

Given time series data on importables and nontradables consumption, on
interest rates, import, export, and nontradables prices, it is possible to
estimate the system consisting of (11)—(13) and recover the main parameters
of interest. Since (13) must hold identically (in the absence of
measurement error), and since (ll) and (12) are not independent given that
(13) holds, it is sufficient in the estimation to consider equation (11)

1/ This is particularly relevant since estimation of consumption Euler
equations for developing countries has been confined to environments in
which there is a single consumption good: see, for example, Giovannini
(1985) and Rossi (1988).
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alone. The restrictions on the joint behavior of consumption of importables
and nontradables, the terms of trade, and the relevant rate of return,
implied by the maximization of the expected utility function given by (8)
subject to the constraints given in (9) and (10), are summarized in equation
(11). In addition, given the assumption of rational expectations, we can
use equation (11) to define the disturbance:

1-1/¢ 1-1/e  o-¢ 1
P amg,;  * Nty ] 70T mtol] T} -

1
ut =L, { = -
Rept. amtl'u‘ ¥ nt1 A e B

, (14)

where u; must be uncorrelated with any variable that is in the information
set of agents at time t.

IV. Empirical Results

1. Data issues

The parameters of the representative household’s utility function
outlined in the previous sections were estimated using annual pooled time-—
series cross—section data for thirteen developing countries. The countries
examined in the analysis include: four African countries, Egypt, Ghana, Cote
d'Ivoire, and Morocco; five Asian countries, Sri Lanka, India, Koreas,
Pakistan, and the Philippines; and four Latin American countries, Brazil,
Colombia, Costa Rica, and Mexico. Data coverage for each country begins in
1968 and ends anywhere between 1983 and 1987. Appendix Table A.l lists the
sample period for each country and details the sources of the data.

As equation (14) highlights, estimation of the intertemporal and
intratemporal elasticities of substitution requires data on household
consumption of traded and nontraded goods and the terms of trade. While
time series on the terms of trade are readily available (see Table A.1 for
the sources used in this study), consumption data are generally not
disagpgregated into traded and nontraded components. Guided by the
theoretical framework, these series were constructed using data from a
variety of sources. 1/

The time series for coni;umption of importables was constructed as
follows. The agricultural, mining, and industrial sectors produce traded
goods; GDP originating in these sectors thus defines domestic production of
traded goods. Private and public services comprise the nontraded goods
sector. Domestic production of import substitutes is calculated as domestic
production of traded goods less exports, on the assumption that exportables
are not consumed at home. 2/ If markets clear, all domestic production of
import substitutes is consumed at home. Consumption of import substitutes
plus consumer goods imports, which are total imports less imports of

1/ All series are available upon request.

2/ This may admittedly be a restrictive assumption in the case of some
countries but, unfortunately, the data do not permit us to disaggregate
consumption further.
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intermediate and capital goods, make up the series of interest——consumption
of importables. Nontraded goods consumption is residually calculated as
total private consumption less consumption of importables. 1/

The relevant price deflators for the consumption of traded and
nontraded goods are price indices for imports and services, respectively.
Deposit rates of interest were used when available and, in the absence of
these, a money market rate was employed. All consumption data is converted
to a per—capita basis by dividing the aggregates by the existing population.

2. Methodology

We estimate the parameter vector u = [B, €, o] by fitting the first
order condition defined in (14) to the panel data using Hansen’s (1982)
Generalized Method of Moments (GMM). 2/ The residuals in the estimated
equation are partly forecast errors, which, by the assumption of rational
expectations, are uncorrelated with any variable in the agent’s information
set at time t; in technical terms, those errors are orthogonal to any chosen
instrument known to agents at time t. The assumption that all available
information is used in forecasting future consumption and prices (i.e. my,,,
N¢sy, 9esy @nd peyy) allows us to use a large number of instruments to estimate
a smaller number of parameters. That excess of instruments over estimable
parameters yields a testable set of overidentifying restrictions. In
reality, however, the error term may also include measurement error. Any
systematic part of that noise—say owing to serial correlation—--should be
allowed for in the estimation. Simply, it may be more efficient to fit the
orthogonality condition less tightly in those periods when it is known
measurement error swells the composite residual.

Understanding the complex nature of the disturbances, the uy, is
critical to the estimation strategy. Serial correlation among the u, may
arise for a variety of reasons. First, as illustrated by Hayashi and Sims
(1983), current values of consumption, m; and n¢, may not be observed before
expectations of future consumption (my4;, nyey) are formed, implying some

1/ To ensure consistency, all the series used to disaggregate consumption
into its traded and nontraded components (GDP by sector, private
consumption, exports, and imports) are on a National Income Accounts Basis.

2/ The parameter a is some positive number that denotes the weight
attached to the imported good in the period utility function. 1In the
analysis that follows, a (which is not of immediate interest), is not
jointly estimated with the remaining parameters. Instead, the following
values were used: 0.85 for Africa, 1.14 for Asia, and 0.58 for Latin
America. These values were obtained by estimating the nonstochatic first
order condition (equation (13)) using Ordinary Least Squares (OLS). Since
we tested for and found cointegration among relative prices and consumption
of importables and nontraded goods, we know OLS provides consistent
parameter estimates for a. By imposing in the subsequent estimation the
values of a, we increase the efficiency of the estimates of the remaining
parameters. The estimates of ¢ obtained by applying OLS to (13) were also
used as the starting values in the subsequent GMM estimation.













































