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ABSTRACT
EXCHANGE RISK IN INTERNATIONAL TRADE
UNDER ALTERNATIVE EXCHANGE SYSTEMS:

THE DEVELOPING COUNTRIES' EXPERIENCE

by

Shashikant Gupta

The question of exchange risk under different inter-
national monetary systems has been the subject of
considerable debate over the last few decades. It is a
central issue in the evaluation of alternative exchange
systems. Till recently, however, the debate was confined
to a theoretical level, because little opportunity existed
for empirical investigation. With the breakdown of the
IMF system of pegged exchange rates in 1973, an empirical
investigation of this issue becomes possible. The
question whether exchange risk is higher under floating
rates or not is examined in this study in the context of
the developing countries' claim that

(1) The increased exchange risk present under

floating rates has hampered their export drive, and
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(2) Their exports are becoming increasingly concen-
trated as a result of the asymmetry of exchange risk
under the present international monetary system.

There are theoretical and empirical dimensions to
these two issues. Theoretically, it needs to be deter-
mined whether an increase in exchange risk would affect
export levels. If so, under what conditions? Then,
two empirical questions arise. Whether exchange risk
increased with the introduction of floating rates. And
if it did, whether the exports of the developing countries
were adversely affected by it.

Examining the theoretical issue in the framework of
the theory of the firm, it was found that when exchange
markets were imperfect, exports could be expected to
decline in the face of higher levels of exchange
risk.

Exchange risk was defined as a function of past
forecasting experience. It was posited that the more
inaccurate the forecasts, the higher the exchange risk
was perceived to be. The Box-Jenkins method of time
series analysis was used to develop a model of exchange
rate forecasting in the five developing countries in the
sample--India, Israel, Mexico, Korea and Taiwan. It
was found that exchange risk had indeed increased since the
inception of floating rates in 1973, for each of the

five countries.
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The effect of this increase in exchange risk on the
exports of the five countries was examined econometric-
ally. The result of this examination did not reveal any
statistically significant relationship between exchange
risk and exports.

Therefore, the conclusions of this research are:

(a) On a theoretical level, exporting firms in
developing countries can be expected to curtail their
exports when faced with increased exchange risk.

(b) Exchange risk, measured as a function of past
forecasting errors, did increase with the introduction
of floating rates in 1973.

(c) In spite of these two findings, there was no
statistically significant empirical support for the
proposition that the exports of developing countries
have been adversely affected by the higher level of
exchange risk under the present international monetary
system. Neither the volume nor the geographical
diversification of exports were reduced because of

increased exchange risk.
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CHAPTER 1

INTRODUCTION AND OBJECTIVES OF STUDY

The issue of exchange risk under alternative inter-
national monetary systems has been the subject of consider-
able debate in the last few decades. It is a central
issue in the evaluation of various exchange mechanisms.
Till recently, however, the debate has been largely
confined to a theoretical level, because little oppor-
tunity existed for empirical investigation, except
in an historical context, or for Canada which floated
its currency during the 1950's. Since the inception
of the IMF system following the meetings at Bretton
Woods, pegged rates have been the norm. In addition,
the interwar period and the Canadian experience with
floating rates are both charaterized by unusual
circumstances, severely limiting the extent to which
findings in these contexts can be generalized. The
emergence of a system predominated by floating rates
in 1973, following the breakdown of the IMF Bretton
Woods system, provides an opportunity to examine this

issue empirically.



The Bretton Woods system functioned relatively
smoothly till the 1960's when it began experiencing
considerable strain as confidence in the U.S. dollar
eroded. The U.S. dollar was the center currency
under the system which, for this reason, was often
referred to as the dollar-exchange standard. The
continuing pressure on the U.S. dollar culminated in
the closing of the 'gold window' and then the devalu-
ation of the dollar under the terms of the Smithsonian
Agreement in 1971. These actions represented deviations
from the central precepts of the IMF system. Conse-
quently, as could have been expected, they provided
only temporary respite. The dollar came under renewed
attack in early 1973. A second devaluation resulted,
but this did not stem the run on the dollar. As a
result, the foreign exchange markets were closed for
three weeks in March 1973, to allow the central bankers
to work out a solution.l

The international monetary system that emerged
once the markets were re-opened was really a hybrid of
pegged and floating rates. Specifically, four sub-

systems could be delineated:

lFor a lucid account of the circumstances leading to and

surrounding the eventual breakdown of the IMF Bretton
Woods system, see Kreinin, M.E., International Economics:
A Policy Approach, 3rd ed., pp. 180-187 (New York, NY;
Harcourt, Brace & Jovanovich, 1979).




1) Floating rates adopted by most industrial
nations. These included the United Kingdom, Canada,
Japan and Switzerland, among others. These countries
floated their currencies independently against the U.S.
dollar, thus effectively making the U.S. dollar a
floating currency as well.

2) The joint float adopted by the six original
members of the EEC plus Norway and Sweden. These
countries pegged their exchange rates to one another
and floated jointly against the dollar. On March 13,
1979, the 'snake' was replaced by the European Monetary
System (EMS) in which all nine members of the European
Community except the United Kingdom participate. Under
the EMS, a European Currency Unit (ECU) was created
as a basket of fixed amounts of the nine currencies of
the EC members. Central rates for participating
currencies were established, and fluctuations were to
be kept within a 2.5 percent band around these central
rates.2 An interesting feature of the new system is
the use of a 'divergence indicator' which is triggered
when a currency moves outside a very tight band around
the central rate. When this happens, the country in

question is expected to initiate corrective measures.

2Countries not members of the 'snake' could set a 6

percent band temporarily. Italy took advantage of
this provision.



Thus, from our present perspective, the main feature
of the EMS is that the joint float is made 'tighter.'3

Both the independent floats and the joint float were
of the managed ('dirty float') type, with governments
intervening aggressively in the foreign exchange
markets to support their currencies.

3) The pegged rates retained by most
of the developing countries. The U.S. dollar, the
UK pound and the French franc were the most common
pegs. Pegging their exchange rates to a currency that
was itself floating meant that the currencies of the
developing countries were also floating against all
other currencies, jointly with the currency they were
pegged to.

4) The exchange rates pegged to a basket of
currencies which was adopted by some of the developing
countries. The SDR was the choice of most of the oil
exporting nations, whereas other countries pegged their
currencies to baskets of their own composition. Pre-
sumably, the baskets were selected so that they most
closely reflected the country's trade structure.

Economists who accepted the superiority of float-

ing rates saw the new system as a step in the right

3For details regarding the EMS, the method of deter-
mining the divergence limits, etc., see, "EMS Comes
Into Force After Summit Agreement: New Currency Rates
Set", IMF Survey, March 19, 1979, p. 81, and "The
European Monetary System", IMF Survey Supplement,
March 19, 1979, pp. 97-100.




direction. Others were not so sure. Many of the develop-
ing countries argued for a return to a system of pegged
rates. Their argument essentially rests on the claim
that exchange risk had increased under the new system,

and that as a direct consequence, their export drive is
being hampered. All this has brought the old question of
exchange risk under alternate exchange regimes to the
forefront once again.

As the developing countries see it, the higher level
of exchange risk under the floating rate system trans-
lates into lower exports.4 In addition, they claim
that the considerable progress developing countries have
made in diversifying their exports geographically in
the last two decades is being reversed, if not negated.
The geographical concentration would be a direct conse-
quence of the hybrid nature of the new monetary system.

Clearly, any increase in exchange risk can be expected

4Although exchange risk will presumably affect imports
also, only the export side is examined in this study.
Developing countries understandably perceive a reduc-
tion in exports with more alarm than a reduction in
imports. In addition, quotas and exchange restrictions
affect various imported commodities asymmetrically.
Because it is rather difficult to isolate such differ-
ential influences when aggregates are considered,
imports are more difficult to examine than exports. On
the export side, exchange restrictions and other
interventions generally tend to be invariant with
commodity classification.



to be asymmetrical, being lower for the currency to which
the developing country is pegged and higher for all
other currencies. Thus, exports will tend to be biased
towards the former and away from the latter group of
countries.

Hitherto, such claims would have had to be analyzed
in a theoretical framework. But now, with the change

from pegged to floating rates in 1973,5

they can be
analyzed both theoretically and empirically. The
objective of this study is to conduct such an investiga-
tion for five developing countries, India, Israel,
Korea, Mexico and Taiwan. Initially, a broad cross-
section of countries in terms of geographic location
and income level was contemplated for this study.
Because of a severe lack of data, however, only the
above five countries were left from the original sample.
In order to examine the developing countries'
claim, this study seeks to answer the following questions:
1. Whether the claims have theoretical validity,

i.e., from a strictly theoretical perspective,

is there reason to believe that exchange risk

5The exact date of transition from one system to the
other is difficult to determine because there has been
considerable turbulence in the international monetary
arena since 1971. This issue is dealt with in detail
in Chapter 4.



could affect export levels? This question is
addressed in Chapter 2.

2. Did exchange risk increase with the introduction
of floating rates? The specification and
measurement of exchange risk under the two
systems (pegged vs. floating rates) is under-
taken in Chapter 4.

3. Even if the conclusions pertaining to these two
questions is in the affirmative, does the empir-
ical evidence indicate that developing countries'
exports have

a) undergone a significant structural
shift as a result of the higher level of ex-
change risk under the floating rate system,
and

b) become biased towards the center
country (the country to which their currency
is pegged) due to the asymmetry in any increase
in exchange risk?

The theoretical specification of the models needed

to examine tpese two issues is developed in Chapter 3.
The empirical testing procedure and results are presented
in Chapter 5.

A prébis of the study and the main conclusions

resulting from it can be found in Chapter 6.



CHAPTER 2

EXCHANGE RATE UNCERTAINTY

AND THE LEVEL OF INTERNATIONAL TRADE

The purpose of this chapter is to examine the manner
in which the decisions of an exporting firm in a
developing country are influenced by exchange rate
uncertainty. This problem is analogous to that of a
domestic firm facing price uncertainty (domestic in the
sense that its output is sold on domestic markets).
The exporting firm usually has the option of hedging
against exchange risk through operations in the forward
exchange market. Accordingly, investigations of the
exporting firm have explicitly incorporated a forward
market for foreign exchange in their models. Domestic
firms, too, have facilities for reducing their exposure
to price uncertainty. In some instances, a futures
market exists for the output of the firm. In addition
to or in lieu of futures markets, domestic firms can
and generally do enter into long-term contracts with
buyers of their products. This serves the purpose of

reducing exposure to price risk much like futures
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markets do. Clearly, then, exchange risk for a trading
firm can be analyzed in the same manner as price uncer-
tainty for a domestic firm.

So far, investigations of the domestic firm facing
price uncertainty have abstracted from the futures market
or other means that a domestic firm has of hedging against

price risk.6

Since the two problems are analogous, the
results of the present investigation fill this void and this
is an important extension of the theory of the firm--both
of the domestic and of the trading types.

The problem of the trading firm has been analyzed
in the literature but the results are, by and large,
contradictory and inconclusive. Some authors conclude
that exchange rate uncertainty does not affect the output
decisions of a trading firm, so long as a forward exchange
market exists.7 Others have contended that forward

markets do not fully eliminate the effects of exchange

rate uncertainty, and therefore, output decisions will

6Sandmo, Agnar, "On the Theory of the Competitive Firm

Facing Price Uncertainty", AER, March 1971, pp. 65-73,
and Coes, Donald V., "Firm Output and Changes in
Uncertainty", AER, March 1977, pp. 249-251.

7Ethier, Wilfred, "International Trade and the Forward
Exchange Market", AER, June 1973, pp. 494-503. McKinnon
also examines the question of optimal hedging in McKinnon,
Ronald I., Money in International Exchange, pp. 89-93 (New
York, NY; Oxford University Press, 1979). His examination
is even more constrained than usual. First, he separates
the production from the hedging decision. Second, he
assumes that the forward rate is equal to both the present
spot rate and the future spot rate. Third, perfect for-
ward markets are assumed. His model bears a striking resem-
blance to Ethier's model and the results are also similar.
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be influenced by changes in uncertainty.s'9

The reasons
for the contradictory findings can be traced to some
particularly artificial assumptions adopted in these
investigations, making their results special cases
incapable of being applied generally. All three studies
mentioned above assume, for instance, that the utility
of profits is a quadratic function. Arrow:l‘0 has shown
that quadratic utility functions violate the intuitive
and widely accepted concept of decreasing absolute risk
aversion. In addition, it is commonly assumed that
forward exchange markets are perfect in the sense that
costs are insignificant and that cover can be obtained
for all currencies and for any maturity without affecting
the forward rate. Such an assumption is questionable
even for developed countries. For developing countries,
it amounts to a distortion of reality. Consequently,
results founded on such premises are questionable, and

do not lend themselves to generalization.

8Clark, Peter B., "Uncertainty, Exchange Risk and the

Level of International Trade, Western Economic Journal,
September 1973, pp. 302-313.

9Hooper, Peter and Kohlhagen, Steven W., "The Effect of
Exchange Rate Uncertainty on the Prices and Volume of
International Trade", unpublished manuscript, Federal
Reserve Board, 1978.

uhrrow, Kenneth J., Essays in the Theory of Risk-Bearing,
pp. 90-120 (Chicago, Ill.; Markham Publishing Company,
1971).
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They are certainly not applicable to developing
countries.l

Several imperfections in the financial markets
of developing countries have been identified which
have the combined effect of imposing substantial costs
on transactions in the forward exchange market.12 Among
these, the following are especially pertinent to the
present investigation:

1) 1In developing countries, the forward exchange
markets are not sufficiently wide or deep to ensure that
forward transactions in all currencies and for all
maturities will be 'perfect.' For instance, the market
for irregular maturities (as opposed to multiples of
30 days) are either non-existent or notoriously thin.
Thus, the forward rates obtained by a firm for such
irregular maturities is bound to be sensitive to the vol-
ume of transactions by the firm. The rates would
incorporate additional premiums, which can be inter-

preted as costs resulting from the nature of the forward

111t should be acknowledged that the studies referred to
above did not intend to explain the behavior of exporting
firms in developing countries specifically. Thus, they
are not subject to criticism in the treatment of the
problem. The point being made is that the results cannot
be applied to developing countries.

12Black, Stanley W., "Exchange Policies for Less Developed
Countries in a World of Floating Rates", Essays in Inter-

national Finance (#119), (Princeton, NJ: International
Finance Section, Princeton U, December 1976).
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market. The lack of breadth implies, similarly, that
it would be costly or impossible for a firm to obtain
cover in certain currencies.

2) Exchange control, which is in force in most
developing countries, also imposes certain costs on the
trader. In most countries, forward cover is provided
exclusively by the government. For this reason alone,
there is apriori reason to believe that the costs of
forward transactions can be substantial. The government,
unhindered by competitive pressure, has little incentive
to minimize the difference between its buying and selling
rates.

3) Geographically, too, the forward market is
rather stratified, being concentrated in a few selected
urban centers. Exporters in surrounding areas typically
have to incur considerable costs in finding a market. 1In
addition, information costs even between two metropolitan
areas can be substantial due to inefficient communica-
tions links.

4) As Black points out, the size of even European
markets is small compared to the market iﬁ New York.13
The size consideration is even more important in the
case of developing countries. When the size of the

market is small, it is not economic to develop a wide

Brpid., p. 20.
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network of dealers, brokers, interbank arrangements
etc., that are essential for the smooth operation of
the market. Most versions of exchange control restrict
or prohibit citizens from holding and trading in foreign
exchange. Therefore, exporters in these countries cannot
avoid the high costs of the domestic market by shifting
their dealings to the New York or some other well-
developed market.

In order to keep the present investigation general,
a Von Neumann-Morgernstern type utility function is
employed, with only one restriction imposed on it--that
of decreasing absolute risk aversion in the Arrow-
Pratt sense.14 And to incorporate the imperfections
commonly found in the financial markets of the developing
countries, it is assumed that there is a non-trivial
cost associated with forward exchange transactions.
This cost is a function of the volume of transactions

undertaken.

14lArrow, op.cit., p. 96.
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THE MODEL

Consider, then, the case of an exporting firm
operating under the following conditions:

1) The firm produces one homogeneous good, q,
exclusively for export. The export market is assumed to
be perfectly competitive. Thus, the price in foreign
currency, p, is determined exogenously.

2) The firm commits resources to production only
after export orders are secured, so that the foreign
price is known with certainty at the time the production
decision is made.

3) The firm is paid in foreign exchange. It can
convert this to domestic currency through the forward
market today (at the known forward rate, f) or through
the spot market when payment is received.

4) The future spot rate at which uncovered exchange
receipts are converted is a random variable, r, with a
known expected value, r, based on the firm's subjective
probability distribution for r. This is the source of
all uncertainty in the model.

5) The cost functions for production and for
operations in the forward market are assumed to be
known with certainty, i.e., they are non-stochastic.

The usual assumptions about positive and increasing
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costs apply, to ensure stability in these

activities. Also, marginal cost is assumed to be zero

at the origin.

We can then write the firm's profit function in

terms of

PROFITS:

Where:

a

cl(q)

cz(apfq)

The

domestic currency, as follows:

r = apfq + (l-a)prg - C,(q) - C,(apfq)

proportion of foreign exchange sold through
the forward market.
price in terms of foreign currency

quantity of output

omestic currency
foreign currency

the forward exchange rate: [d

the future spot exchange rate, a r.v. with an

expected value of r based on a subjective

omestic currency:
foreign currency

probability distribution: [d

the known (non-stochastic) cost function for
production, with Cl'>0.

= the known (non-stochastic) cost function for
operating in the forward market with Cz'f 0 as

apfg E 0, and C2">0.

exporter seeks to maximize the expected utility

of profits, where the utility function is of the Von

Neumann-Morgernstern type, so that U'>0 and U"<0, i.e.,

the firm-

is risk-averse.
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Therefore, the objective function is:

Max.: E[U(7)] = E{U[apfg + (l=-a)prg - Cl(q) - C2(apfq)]}
q,a

Necessary and sufficient conditions for a maximum are

3E[U(n) ] . - ' - - - ' =

—q Uq = E{U'[apf + (l-a)pr Cy c, apf]} =0
(2.1)

iglgélll = U, = E{U' [pfq - prqg - C2'pfq]}.= 0 (2.2)

and the second-order conditions

- _ 2
qu, Uaa < 0, and D = qu Uuu (Uqa) >0

are satisfied.

2
. . 3"E[U(m)]
Uij is defined as BT T

Since U'>0, 2.2 can be written as:

E[U'pr] = EIU')p£(1-C,') (2.2")
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Similarly, 2.1 can be written as:
E{U'[1-a)pr - C;"]} = -E[U'] [apf(1-C,")]

and, substituting for E(U')pf(l-cz') from 2.2', we

have the result,
E{U'pr} = E[U']Cl' (2.1"'")

Combining 2.1' and 2.2', we can write the first order

condition for a maximum as:
E[U']pf(l-Cz') = E[U']Cl'
Eliminating E(U') this becomes:

pf(1-C,') = ;" (2.3)

In order to establish the relationship between the output
and the exchange operations through the forward market,

2.3 can be graphed by noting that:

) _ 2.2 "
3q [PE(1-Cy")] = -pTf7q C," < 0

> 0 when a < 0
2 [pf(1-C,')] = -ap2£3c, " > 0
aq ‘P 2 ap 2" {< 0 when @

= 0 when a« = 0
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This is done in Figure 2.1.

pf(l-Cz')h2<a1

B£(1-C, ")y <0

.\
P£(1-C,") [a =0
D
E
® - '
£(1-C, ")k ;>0
pf(l-Cz')b4>a3
q
Figure 2.1

Optimal Production and Hedging
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It is clear that a and g change inversely. As a
declines from ay to ag3s the optimal output which satis-
fies 2.3 increases from E to D.

As o declines further, say to ag the output
increases to A. And, in fact, output increases each
time o declines (to B at a,<0 and to C at a2<al).

We have said nothing, so far, about the firm's
expectations of the future spot rate (r) which is
necessarily an important variable in the decision pro-

cess. In order to see how the firm's expectations come

into play, we first note that from the profit function,15
m = E(r) + (l-a)pg(r-r)
From which it follows that
U'(w) < U'(Em) for (1-a) (r-x) > 0 (2.4)
or, multiplying both sides by (1l-a) (r-T),
U'(l-a) (xr-¥) < U'(En) (1-a) (r-¥) for all « and r.
(2.5)

If (l-a) (r-r) were negative, the inequality in 2.4 would
be reversed, but upon multiplication by (l-a) (r-r) < O,

the inequality in 2.5 is preserved.

15The procedure adopted is similar to Sandmo, op.cit.,

p. 67.
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Taking expectations of both sides and noting that

Er is a given number,
E{U' (1-a) (r-x) } < U'[En] (1-a)E(r-T)
The right side goes to zero and thus,
E{U'(1l-a) (r-¥)} < O (2.6)
Substitution into the first order condition 2.2' yields:
E(U'] (1-a)T > E[U']f(l—Cz')(l-a)
or E(l-a)[r - £(1-C,")] > 0 (2.7)

It can be shown that the equality will hold if and
only if a = 1 (see Appendix 1 for a proof). Hence, we

can say that

r = f(l—CZ') <=> a =1 (2.8)
T > £(1-C,") <= g <1 (2.9)
T < £(1-C,") <=> q > 1 (2.10)
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Furthermore, it is clear from equations 2.8 through

2.10 that

since Cz' is negative

which imply that

bl

a < 1 <=>

H|

a > 0 <=>

2] ]|
ALV v
H .}

H|
A
Hh

only when o < 0,

v
Hh

1A
Hh

Similarly, substitution of 2.6 into 2.1' yields:

E[(U']pr(l-a) > E[U'IC; "' (1-a)

or, (l-a)(pr - C;') > 0, with equality holding if and

only if a = 1 (see Appendix 1 for a proof).

is clear that,

a =1 <=>
a < 1 <==>
a > 1 <=>

Thus,

(2.11)

(2.12)

(2.13)

(2.14)

(2.15)

(2.16)

(2.17)

(2.18)
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We can now incorporate equations 2.7 to 2.18 into our
graphical representation of the first order condition

2.3, as shown in Figure 2.2.

]
51
®1
prl —————————————— -A — — e
o
Pry |- ——— - e Sl e
O<a. <1
a4>1 a3=l
q
Figure 2.2

Expected Future Spot Rates and
Optimal Production and Hedging
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If the expectation of the future spot rate is higher
than the forward rate, then from equation 2.14, it is
clear that a will be set at less than one. Exactly
where the firm's optimum will be will depend on the
firm's attitude towards risk, the spread between the
two rates, and the confidence it attaches to r (we
shall return to this point later). In view of the
first order condition, all we can say is that the
equilibrium point will lie on the marginal cost curve,
C,'. Suppose T = ?1 as shown in the figure. Then AB
is the range within which the firm will operate.

It can choose a quantity of output between A and
B, and can choose an appropriate a (less than unity)
such that the firm is at a point on Cl' between AB.
Clearly, several combinations of a and g can be chosen
to reach this optimum. In any event, A represents a
ceiling on the quantity of output, and on the extent
of overt speculation that will be undertaken by the
firm against the domestic currency. Point B on the
other hand represents the minimum output and the
maximum amount of cover that will be sought. Presumably,
the less risk-averse a firm is, the closer it will
choose to be to point A and vice versa.

Now suppose that the expected future rate is

below the forward rate, say fé. In this situation, a
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negative a will not be selected (see equation 2.15).
Point C represents the lower limit on output and the
ceiling on overt speculation against the foreign
currency. Correspondingly, point D is now the ceiling
on output and the lower limit for the extent to which
the exporting firm maintains a long position in the
foreign currency.

One interesting implication of these results is
that it provides a clear set of criteria for distinguish-
ing between overtly speculative behavior (against the
domestic or foreign currency) and hedging activities--
a distinction that has not been made too clearly in
existing literature.

There is a consensus in the literature that a
choice of a outside the range of zero and one represents
overtly speculative behavior either against the
domestic currency (a<0) or against the foreign currency
(a>1). It is within the range 0<a<l that there is
confusion, and which the present analysis clarifies.
Some authors suggest a value of a=1 as the criteria to
distinguish pure traders from speculators. Any value
of a different from one is seen as speculative behavior,
either against the domestic currency (a<l) or against
the foreign currency (a>1l). A pure trader would always

set a=1l. In this view, so long as o is less than one,
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a speculative motive is implied regardless of whether
the value of a is negative or not. But, as Einzig
points out, banks consider transactions to be specula-

tive only when a is negative (or greater than one) and

are reluctant to provide forward cover in these cases.16
For example, New York banks have been found to charge
17

a ten percent margin deposit for such transactions.
Such a distinction between transactions where a<0 or a>l
and where 0<a<l is also more intuitive.

Ethier presents another method for distinguishing
between trading and speculative transactions. 1In his
view, a choice of o different from l-y (where y is a
measure of the sensitivity of domestic prices to
changes in the exchange rate) immediately implies that
pure speculation is being undertaken.18

Both these approaches assume that firm behavior
can realistically be portrayed by 'razor-edge' criteria.
If a firm sets o equal to some critical value (either
1l or, in Ethier's framework, l-y) it is merely hedging,
whereas if it sets a equal to any other value it

automatically becomes a speculator. It is doubtful if

16Einzig, P., A Dynamic Theory of Forward Exchange, pp.
104-106 (London, Macmillan & Co., 1967).

17Grubel, H.G., Forward Exchange, Speculation and the

International Flow of Capital, p. 102 (Stanford, CA;

Stanford University Press, 1966).

18 thier, op.cit., p. 497.
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firm behavior can be represented in such an inflexible
manner. More intuitive and reasonable is the result

of the present study. A firm would not set a less than
zero or higher than one except for purely speculative
reasons. There is consensus in the literature too
regarding this, and it warrants no elaboration. On

the other hand, this study concludes that a firm may
set a between zero and one for either hedging purposes
or for pure speculation. An unambiguous answer to
whether a firm is speculating or hedging when it sets

a between zero and one can only be obtained by examining
the circumstances underlying the transaction. This
statement is clarified below.

According to equations 2.14 and 2.15, a firm may
set a in this range (0<a<l) when ¥ > f and when T < f.
This seemingly non-binding and contradictory condition
is, in fact, the basis for distinguishing between
hedging and speculative transactions.

Suppose that the expected future rate is higher
than the corresponding forward rate (r > £). There are
two possible motives for the firm to sell foreign
exchange on the forward market, even though it expects
the future spot rate to be higher. Firstly, the spread
between the rates may not be sufficient to warrant
overt speculation against the domestic currency (a<0),

particularly after considering the costs of forward
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market transactions. This motive can be ignored, for
the firm would be better off setting a equal to zero

in this case, because the costs of forward market
transactions are a minimum at this point. The second,
and more likely motive is .that although r > £, the firm
may not be too confident of its prediction of the
future spot rate. Thus, it may consider it possible
that the realized future spot rate falls below the
present forward rate. To 'hedge' against this possi-
bility, the firm chooses to sell part of its foreign
exchange receipts on the forward market, even though it
is below what the firm expects the future spot rate

to be. Therefore, it may be concluded that when a firm
sells foreign exchange in the forward market even
though r > £, it is engaging in hedging.

Conversely, the firm may set a between zero and
one when the forward rate is higher than the expected
future spot rate (f > r). Clearly, the firm would not
select a negative a when f > r (see equation 2.15). A
positive a will be chosen to speculate against the
foreign currency. With no transactions costs in the
forward market, an a greater than one might have been
chosen, its magnitude depending on the spread between
the two rates and the confidence attached by the firm to

its prediction of the future spot rate, r. 1In the
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presence of such costs, however, the firm may find
an o between 0 and 1 to be optimal. The precise
value chosen for a will be determined by the spread
and confidence considerations mentioned above, and
the related transactions costs. Given a level of
transactions costs, a will be set closer to 1, the
higher the spread and the confidence attached to r
are.

To summarize, we may say that a choice of a outside
the range of zero and one clearly indicates speculative
behavior. Within this range, however, the firm may be
hedging against exchange risk (if r > f) or speculating
against the foreign currency (if r < f).

Another observation relates to the setting of a at
1. 1In previous literature, it has been assumed that
the trader will choose to set a at 1 unless some specu-
lative profit is sought. Given our new definition of
speculation, and considering equations 2.8 and 2.16,
the conclusion is that we cannot make such a general
statement. To set a=1l, these two equations must be
satisfied simultaneously. Because they are independent
of each other, satisfying one does not imply that the
other is also fulfilled. Thus, a will be set at one
only if the marginal cost in production (Cl') happens

to equal marginal revenues through the forward rate
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(p£(1-C,")) and the expected future spot rate (pr) at the
game level of output. A brief inspection of Figure 2.2
reveals that such a situation would arise more by

chance than by intention.

The final conclusion from the above analysis is
that exchange rate uncertainty can be expected to
influence a firm's output and forward transaction
decisions. This can be seen by examining the first
order condition, equation 2.3. Although the first
order condition does not explicitly depend on the firm's
utility function, it would be incorrect to conclude from
this that its decisions are independent of exchange
rate uncertainty. The choice of output and the choice
of a are determined jointly by this equation. Both
of these, in turn, depend on the utility function of

the firm through equations 2.1' and 2.2°'.

Marginal Impact of Uncertainty

The preceding analysis can be described as the

overall impact of uncertainty, following Jacques

19

Dreze and Franco Modigliani. An equally interesting

problem is the marginal impact of uncertainty. Indeed,

198andmo, op.cit., p. 67.
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the effect of increases in the level of uncertainty
is more central to this research than is the effect
of the introduction of uncertainty into a world
characterized by certainty. The study seeks to examine
the effect on trade levels of changing from a pegged
exchange rate system to a floating one. Exchange
uncertainty existed under both systems, but the transi-
tion, it is claimed, resulted in an increase in the
level of exchange uncertainty.
In order to investigate the impact of an increase
in the level of risk, the subjective distribution of r
must be changed to reflect the higher level of risk.
Several ways to accomplish this exist, but the one
adopted in this study is the 'mean-preserving' spread.
This method has been shown to be superior to the more
commonly used methods such as the mean-variance approach,
where the mean and the variance are both increased.20
The mean-preserving spread is a way to make a
distribution more risky by 'stretching' it while leaving
the mean unchanged. This enables the isolation of
the effects of increases in risk, and is done by
replacing the random variable in the model with a
linear transformation of it. Specifically, we replace

r by (yr + ), imposing the condition that dE(yr + ) = 0.

20Rothschild, M. and Stiglitz, J.E., "Increasing Risk
II: 1Its Economic Consequences", Journal of Economic
Theory, March 1971, pp. 66-84.
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This implies that,

do _ =
a-— r

We can then differentiate the first order conditions

with respect to y to get:

a a
= + + =
av % = Y%q & * Vqa 3— Yay °
(2.19)
d _ d da _
3y [U,] = U H% UL Gt U, = 0
From which
do _ Yag Pqy " %qq Cay | e po, = REWUMIL (5 5,
d'Y U U - (U )2 ’ ij 91 3] ¢
aq qa

The denominator is obviously positive, since it is
the determinant of the second order Hessian. Therefore,
the sign of g% is the same as the sign of the numerator,

which depends on:

- " L

an = E{U ﬂaﬂq + U “aq} (2.21)
= E " + ! 2,22

UQY {u ﬂqﬂY U "qy} ( )
-— (1] 2

Uau = E{U (wa) + U'"aa} <0 (2.23)
= E{U"n 7 + U'nr } (2.24)

ay a Yy ay
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where,
T =§l
i ai
. = azn
1] 31 33

The profit function is:
m = apfq + (l-a)p(yr+e)q - Cl(q) - Cz(apfq)
and the objective function becomes:

Max.: E[U(m)] = E{Ulapfq + (l-a)p(yr+0)qg - Cl(q)
d,a

- ¢, (epfq) 1)

This yields the following necessary and sufficient

conditions for a maximum:

(=]
"

E{U' [ap£(1-C,') + (l-a)p(yr+6) - C;'1} = 0

a
]

E{U' [pfq(1-C,") - p(yr+0)gll = 0

' = -
Uii < 0 and D' = qu Uua (Uqa) >0
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We can evaluate the Uii's defined in equations 2.21-
2.24 at the point where y=1 and =0, and write equation
2,22 as,

Ug, = E{U" [ (1-a) 2 (pr-c, ") (pr-pT)q] + U' (1-a) (x-F)p)

after substituting for pf(l-cz') from equation 2.3.
Obviously, qu=0 when a=1l. When a#l, the second
term is negative from equation 2.6. The first term

may be re-stated as:
E{U" (1-a) ? (pr-C, ) ql(pr-C; ') + (C,'-pD)]}
" 2 ' 2 " 2 ' poy '
= E{U" (1-a) (pr-cl )°q + E U"(l-a) q(Cl -pr)(pr-Cl )}

The first term here is negative since the firm is
risk-averse. Also, (l-u)(Cl'-pF) is negative from
equations 2.17 and 2.18. Furthermore, it can be shown
that if the firm exhibits decreasing absolute risk
aversion, E{U"(l-a)(pr-cl')q} is positive. Absolute
risk aversion is defined, following Arrow, as
-U"(n)/U' (n) and denoted as Ra(n) > 0. Thus,
decreasing absolute risk aversion implies that

Ra'(ﬂ) < 0.
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Following the line of reasoning suggested by
Sandmo, let 7 be the profit level when pr = c,'.

Then, with Ra(ﬂ) > 0 and Ra'(n) < 0, we have,
R (m) < R, (m) for pr > C;' and a < 1,

since 'pr' enters the profit function positively only

when o < 1. In other words,
R (r) < R (m) for (pr-C;')(l-a) > 0

Multiplying both sides by -U'[(pr - C,') (1-a)], we have,
U"(pr—Cl')(l-a) > -U'Ra(?)(pr-Cl')(l-a)

for all 'pr' and a.
Taking expectations of both sides and noting that

Ra(F) is a given number,
E{U" (pr-C;') (1-a) } > -Ra(F)(l-a)E{U'(pr-Cl')}

The right side is clearly zero from 2.1°'.
Therefore, E{U"(pr-C;')(l-a)} > 0 and we can

conclude that

<0 for a#l
U (2.25)
qy
=0 fora=1
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Similarly,

u,, = E{U"[pfq(1-C,") - prql [1-a)p(r-T)q]

- U'p(r-xr)q}

E{U"[(C, '-pr) (1-a)p(z-T)q°] - U'p(r-T)q)

Uq_Y . TT?FT (2.26)

Uqa= E{U"q(Cl'-pr)(l-a)(pr-Cl') + U'(Cl-pr)

- U'Cz"apzfzq}

= E{-U"q(C,-pr) *(1-a) - U'C,"ap’f’q (2.27)

since the expectation of the second term is zero.

Lastly,

E{U" [apf + (l-a)pr - Cl' - Cz'apf]2

(=
]

qq

+ U (=C," (apE) 2 - €M)

E{U" (1-a) ? (pr-c; )% - u'lc," (apf)? + ¢;"1}

(2.28)
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Substituting for Uuy from 2.26 into 2.20 and rearranging

terms, we have

=1
dy D' [Uqa * Usq Tl'c-LaT ]qu

where D' = U U - (u_ )" >0
qq ac qa

Which upon substitution from 2.27 and 2.28 yields,

d 1 " 2 n 2.2
a% = 5 Ug,B{-U"(1-a)a(pr-c; )" - U'C,"ap fq
" 2 U' " ” 2
+ U"(l-a)a(pr-C; ') < - =3y[C; "+C," (apf) °1)
1 o nap2ely 4 D.C2 vac,’,
= - ) UQY E U C2 ap q + -('1-—)- (apf) q + -(-1—-)—

U
' w22 " w,2 2.2
= - D —(I%)— E{U C2 ap £ q + U'qu - U'Cz a'p f g

=

+ U'C2"(apf)2q}

= TIg—T E{U' q[C ap f + C "1}

The term within the brackets {...} can be shown to
be positive. The first term, Cz"apzf2 is the negative

of the slope of [pf(l-Cz')] with respect to q.
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When o > 0, the slope of [pf(l-Cz')] is non-positive

(see Figure 2.1) and thus,

Cz"apzf2 >0

From which it follows that

2.2
Cz"ap £° + Cl' >0

On the other hand, when a < 0, we can see from Figure

2.1 that

2.2 '
-Cz“up £© < Cl'

which implies, once again, that

2.2 .

Cz'ap £° + C1 > 0

Furthermore, it has been shown that

( <0 for a #1
U

qy
=0 for a =1
<0 if a >1

U
2y >0 ifa <1
=0 if a =1
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We may therefore conclude that,

<0 if a > 1

g% =0 ifa-=1

>0 if a < 1

In order to solve for %% , we need to evaluate

Ucm at y=1, and e=0.

c
]

E{U"(ﬂa)2 + U'm 1}

ac aQ

E{U"(Cl'—pr)zq2 - U'Cz“(pfq)z}
. d . .
Then, solving for 3% from the equations in 2.19,

, [U__U - U

u_ 1]
oy da aa gy

ol

g.ig.

and substituting for UclY from 2.26 we have,

dq . 1 . '(TQ'T -
dy D' [ qu -a Uqa UaaUqY]

U
qy (1-a)
- %' -a [Uqa + Uaa q ]

(2.29)

(2.30)
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Finally, substituting for Uqa and Usu from 2.27 and

2.30, respectively,

2f2q]

el

g.$=_

Ty qu{E[-U"(Cl'-pr)z(l-a)q - U'C,"op

+ E[U“(Cl'-pr)z(l—a)q - U'Cz"(Pfq)z (l;a) 1}

Z ey UqY{-E[U'Cz"upzfzq + u'c,"p?rlq

2

- U'CZ"GP fzq]}

=1 w.2p2
= 5 Iy UgyElU'Cp"e e

The term in brackets is positive as shown earlier, and

UqY was shown to be negative when o # 1, and equal to

zero when o« = 1. Hence, we can conclude that,

>0 if a > 1
d .
a-‘Yi <0 if ¢ <1 (2.31)

=0 if a =1

The results contained in equations 2.29 and 2.31 are
summarized in Table 2.1, for the four distinct regions

of a.
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Table 2.1

Effect of Increased Exchange Uncertainty
On Output and Forward Market Transactions.

a<0 O<a<l a=1 a>1l
Output decreases decreases unchanged increases
Forward market decrease increase unchanged decrease
transactions g

The four cases are now examined separately to illustrate

the rationality of these decisions.

CASE 1: a<0

When o is set at less than zero, the firm is overtly
speculating against the domestic currency, since it
expects the future spot rate to be higher than the
present forward rate. (Because of the way exchange rate
is defined, a higher rate for domestic currency means
it is devalued.) Thé firm contracts to buy foreign
exchange through the forward market in the expectation
of a speculative profit. This transaction is against
the direction indicated by the export transaction. The

export earnings are left totally uncovered. When the
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export earnings are received and the forward contract
becomes due (simultaneously, by assumption), the
firm will sell the foreign exchange in the future
spot market. We can, therefore, identify the mar-

ginal profit from the export transaction to be
pr - c,' >0 (2.32)

from equation 2.17. The marginal profit from the

speculative transaction can be stated as
pPr - pf(l-Cc,') > 0 (2.33)

from equation 2.9. 1In the absence of uncertainty,
production and speculation would both be increased

to the point where these two inequalities became
equalities. Therefore, the lower levels of both
transaction implied by 2.32 and 2.33 can be unam-
biguously ascribed to the presence of uncertainty
surrounding the future spot rate. When the level of
uncertainty increases, production and speculation are
reduced, per Table 2.1, column 1. Such a reduction
increases the spreads in 2.32 and 2.33 by reducing the
marginal costs in both cases. Since pr is unchanged, it
is clear that the firm responds to the increased level
of uncertainty by demanding a larger marginal profit.

This is, of course, characteristic of risk-averse behavior.
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In terms of Figure 2.3 (shown as Figure 2.2
earlier), the firm moves from a point such as A to

a point below, say B.

A

pf

“ PE(1-C,') |a =0
C
D

Figure 2.3

Expected Future Spot Rates and
Optimal Production and Hedging
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CASE 2: 0Osgax<l

As explained earlier, the firm may set a in this
range for speculative purposes (if f£>r) or for hedging
purposes (if £<r). These two cases can be analyzed
separately.

First, suppose that f>r, so that the firm is
speculating against the foreign currency. In other
words, the firm would cover foreign exchange earnings
from the export transaction, but because it seeks
speculative profit, it leaves a part of its foreign
exchange receipts uncovered for purely speculative
purposes. We may depict this situation by identifying
the marginal profit from the export transaction (with

a=1l) to be

c,' - pf(l-Cz') =0 (2.34)

1

by equation 2.3. This equality is understandable since
no uncertainty is involved in this transaction.

The marginal profit from the speculative transac-
tion (i.e. leaving the (l-a)th unit of foreign exchange

uncovered) is

pr - pf(l-c,') (2.35)

which is positive from equation 2.9. According to

Table 2.1, the firm reduces both output and exports
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in the face of increased uncertainty in this case.

An examination of these two marginal conditions reveals

that such behavior is in keeping with risk-averseness.
Faced with a less certain future spot rate, the firm

seeks to increase the spread in equation 2.35. This it

does by reducing the level of speculation (i.e. by

increasing a). No sooner is this done, however, than

the equality in 2.34 is disturbed. Specifically, the

net marginal revenue from the forward market declines.

The firm, therefore, reduces output to restore the

equality between the marginal cost, and marginal

revenue of its export transaction.21
Conversely, suppose the firm chose an a in this

range in order to hedge against exchange risk. We may

then specify its marginal export condition as
pr - c;' >0 (2.36)

since the only reason for selling foreign exchange in
the forward market was to reduce the level of exposure
to exchange uncertainty. By equation 2.17, this value
is positive. As before, it can be argued that the
lower level of output implied by 2.36 as compared to

the decision rule under certainty (pr = Cl'), is due

211 should be pointed out that since C,' is determined
jointly by q and a, the restoration of equilibrium
involves a series of iterations. But because the
final direction of change in these two variables is
known, the process is described in this and following
discussions as a single iteration adjustment, without
affecting the conclusions.
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to the uncertain future spot rate. Hence, the firm
is reducing exposure to exchange rate partly by
reducing output, and partly by hedging.

The premium (at the margin) paid by the firm to

reduce exposure through hedging is specified by
pf(l-Cz') - pr < O (2.37)

which is negative per equation 2.9. An increase in the
uncertainty surrounding the future spot rate would
cause the firm to seek a higher level of cover since
it is risk-averse. Such an action increases the spread
in equation 2.37, increasing the premium. Clearly, the
firm is willing to pay a higher premium to hedge against
the higher level of exchange risk involved.
Simultaneously, the firm is able to reduce exchange
exposure by reducing output, thereby increasing the
spread in 2.36. These changes are consistent with risk-
averse behavior, as specified in Table 2 (column 2), and

depicted in Figure 2.3 as a movement from C to D.

CASE 3: «a=1

As pointed out earlier, the choice of an a of unity
will be a rare occurrence, since two unrelated conditions

need to be satisfied at this point. Simultaneous
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satisfaction of these two conditions (equations 2.8
and 2.16) would occur more by chance than by intention.
When such an a is selected, however, the firm totally
covers its foreign exchange earnings, and assumes a
neutral speculative stance. No uncertainty surrounds
the export transaction in this case. Thus, the firm
produces at a point where its marginal cost of produc-
tion exactly equal its net marginal revenue from the

forward market. That is,
pf(l-cz') = Cl' (2.38)

defines the firm's production decision. Clearly, a change
in the level of exchange rate uncertainty effects nei-
ther side of 2.38. Thus, no output changes would result,

which is consistent with Table 2 (column 3).

CASE 4: a>1

In this situation, the firm is speculating overtly
against the foreign currency. It expects the future spot
rate for domestic currency to be lower (i.e. the foreign
currency to devalue) than the present forward rate--see
equation 2.13. The firm enters into a forward contract
to sell its entire foreign exchange receipts from the

export transaction. 1In addition, the firm assumes a
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long position in forward foreign exchange in anticipa-
tion of a speculative profit.

Here, the output decision is being made by equat-
ing the marginal costs and marginal revenues from the

forward market

The speculative transaction, on the other hand, yields

the following marginal profit

pf(l-Cz') - pr > 0 (2.40)

which is positive from equation 2.10. Following earlier
analysis, we can examine the firm's actions if uncer-
tainty increases. When this happens, the marginal costs
of the speculative transaction is subject to greater
risk. Therefore, a risk-averse firm would seek to
increase the spread in 2.40. This it does by reducing

a, which reduces the value of Cz'. No sooner is this
done, however, than the equality in 2.39 is disturbed since
the marginal revenue from production is now higher. The
firm increases its output in order to restore equilibrium
in its export transaction. Clearly, the directions of
change outlined in this case also conform with risk-
averse behavior, and are consistent with the results
stated in Table 2 (column 4), shown in Figure 2.3 as

a movement from E to F.
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CONCLUSIONS

The following observations summarize the findings
of this chapter.

1) When the choice of a is unrestricted, it is
not possible to unambiguously predict the effect of
increased exchange uncertainty on the level of exports.
The result is dependent on the range in which a was set
prior to the increase in uncertainty. Output and
exports will decline if o had been below one. However,
if the firm is reasonably confident that the foreign
currency will depreciate and the spread between the
forward and future spot rate is large enough, o may be
set at greater than one. 1In this case, the firm's
exports can be expected to increase. If a large number
of exporters in a country share these expectations, it
may well transpire that such a country's exports would
rise in the face of increased uncertainty.

2) In most developing countries overt speculation
is prohibited. This has the effect of restricting a to

the closed interval between zero and one. In such a

situation, it can be unambiguously predicted that exports



49
will decline in the face of increased exchange rate
uncertainty.22

The results are, it should be noted, contingent
on the presence of significant costs associated with
forward market transactions. If these costs do not exist
or are insignificant, then Ethier's conclusions apply--
i.e. exchange risk will not effect export levels.23 It
has been argued here that in developing countries forward
market costs cannot be ignored, justifying the present
analysis.

The next step in this research is to model the
export sector of a developing country. This is done in
Chapter 3. Then exchange risk is specified in an empir-
ically measurable way in Chapter 4, which also examines
the question whether exchange risk so defined has in
fact increased since the inception of floating rates in
1973.

Before we turn our attention to these issues, one
final observation needs to be made concerning the
question of forward market costs. While it is commonly

assumed that exchange markets in developed nations are so

221f a=1l, output would not change. But, even if a few

firms set a=1, the probability of which it has been
earlier is rather small, it is extremely unlikely that
all firms in a particular country would simultaneously
set o at this level. Therefore, when exporters in a
country are considered in the aggregate, this case can
be ignored.

23Ethier, op.cit., p 496.



50

nearly perfect that such costs are insignificant, this
position is not totally unquestionable. For instance,
the European Joint Float serves to minimize exchange
uncertainty between member countries. This would not
have been necessary if financial markets were perfect.
In addition, at a meeting of the Bank for International
Settlements in 1978, officials expressed serious
concern that the volatility of the U.S. dollar has had
a "negative influence on business decisions."24 Such
concerns provide circumstantial, though not conclusive,
evidence that exchange rate uncertainty is a pertinent
factor in trade decisions, even in countries that have
well-developed financial and exchange markets. There-
fore, the results of this investigation may be more

generalizable than is contended here.

4Zijlstra, Jelle, Netherlands Central Bank Chief and
BIS Chief, as quoted in the Wall Street Journal, June
13, 1978, p. 13.




CHAPTER 3

THE MODELS OF THE EXPORT MARKET

In this chapter, the export market for a developing
country is modeled. The relationship between exchange
rate uncertainty and the level of exports is then
explained in the context of the models of the export
sector. 1In the first model, the aggregate exports of
a country are considered, whereas the second approach
models the bilateral export markets. Building_on the
analysis contained in this chapter, the models are
translated into empirically testable form in Chapter
5, which essentially deals with the empirical portion

of this study.

The Export Market in a Developing Country

Before the question of exchange uncertainty is
incorporated in the discussion, it would be instructive
and simpler to develop the models of export supply
and the demand for exports by the importing countries
excluding the uncertainty question. This simplification

is particularly beneficial because the export supply

51
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and demand for export functions differ somewhat from
traditional ones, in order to account for the special
circumstances pertaining to the export markets in the
developing countries. These have been receiving
increased attention in the literature.

Traditionally, the export supply function is
viewed as an excess supply function, the underlying
assumption being that a domestic market also exists
for the good that is being exported. 1In this case,
export supply is really a residual between the domes-
tic supply and domestic demand for the good in question.
The export supply function would then include the
variables in the domestic supply as well as domestic
demand functions. Under this approach, the price
elasticity of export supply would be a weighted aver-
age of the domestic demand and supply elasticities.25

It has been argued that this approach is not
suitable for developing countries for two reasons.
First, the export bundle is likely to be vastly
different from the bundle of goods consumed domestic-
ally. Demand patterns and tastes in the export
markets (generally the industrial nations) differ

substantially from those of the domestic markets.

25Kreinin, M., International Economics: A Policy Approach,
3rd ed., p. 445 (NYC, NY; Harcourt, Brace Janovich, 1979)




53

Secondly, the export sector in developing countries is
typically not well integrated with the rest of the
economy. For these two reasons, it is claimed, the
specification of an export supply function as an excess
supply function would be erroneous. Instead, a pure
supply function is recommended, totally independent
of the domestic demand variables.26

While the observations concerning the developing
countries are by and large accurate, it is not clear
whether the use of an export supply function totally
independent of domestic demand is justified on these
grounds alone. However segregated the export sector
may be, it must still compete with the domestic sector
for productive resources. And domestic demand variables
can and will influence this allocation of resources.
For instance, if domestic prices rise, production
for the domestic market becomes relatively more profit-
able. Resources will shift to domestic production as
a consequence, reducing the output of exportable goods.
Clearly, other domestic demand variables will also
influence export supply, albeit not in as direct a
manner as implied by the use of an excess supply

function.

26gee Grossman, G.M., "A Quarterly Econometric Model of
the Exporting Behaviour of Some Nonindustrial Countries",
unpublished manuscript, M.I.T., 1978.
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It may be concluded from the above discussion
that although it is correct to view the export supply
function of a developing country as a pure supply
function, certain domestic demand variables must also
be included in the formulation. Accordingly, the
export supply function employed in this study is

specified as:

-]

Xi = Xi (Px.' Pd.' Yi) ‘ (3.1)
i i
where,
xi is the exports supplied by country i.
P is the price index for export.
i
Pd is the domestic price index, entering (1)
i
as a scale variable.
Y. is an index of domestic productive capacity.

It is also a scale variable, included on the
assumption that as a country's capacity to
produce rises, so will exports, ceteris

paribus.z7

27Gros:.sman, G.M., op.cit., criticizes the use of Y in
the export supply function in this manner. The reason
being that supply is determined by prime costs.
Grossman, therefore, uses wage rates instead. Again,
the reasoning is correct, but his solution does not
seem appropriate. Wages are just one component of
prime costs. Data on these costs are not available,
however, and hence the use of wages alone. There is
little reason to believe that changes in wages
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The world demand for a country's exports is assumed

to be perfectly elastic.28

This assumption is justified
so long as the exports of the country are being studied
do not represent a significant portion of total world
exports of commodities involved. A perfectly elastic
demand for export is the equivalent of a perfectly
elastic supply function which is commonly assumed for
a small importing country.29
Under the small country assumption, the export
price is exogenously determined in the markets of the
importing countries. The exporting country cannot
influence this price and simply adjusts supply in
keeping with the exogenously determined price.

The effect of exchange rate uncertainty on the

level of exports can now be illustrated. Figure 3.1

27(contd.)

accurately reflect changes in overall prime costs.
Therefore, in the present study, the use of Y is
preferred, especially because it has yielded tolerably
good statistical fits in the past. See Goldstein, M.
and Khan, M.S., "The Supply and Demand for Exports:

A Simultaneous Approach", REStat, March 1977, pp.
275-286. Admittedly, this is not a satisfactory
solution, but is one necessitated by data considera-
tions.

z%br an alternative formulation, dropping the small
country assumption, see Appendix 3.

2%phe proof of the present proposition is also similar,
and one can be found in Kreinin, M., op.cit., p. 445.
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The Export Market for
a Developing Country

shows the export market of a small country, as described
above. If exchange rate uncertainty reduces exports,

as the developing countries have claimed, it can be
incorporated into the model by specifying the export

supply function as follows:

xS = x8

P =K (B s Pg s ¥y Ry (3.2)

i
where all the variables are as defined earlier, and Ri

is a proxy for exchange rate uncertainty for country i.
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In terms of Figure 3.1, the effect of an increase
in exchange uncertainty is depicted by a leftward
shift in the export supply function (from Xi to Xi').
As a result of the increase in the level of exchange
uncertainty, exports decline from OQl to OQ2, at an
unchanged export price of Px'

It should be noted that for some commodities such
as oil, exporting countries are able to exert consi-
derable power in the export market. In such cases,
the small country assumption would not be appropriate,
especially since the exports of such countries are
highly concentrated in these commodities. By and large,
the countries being studied here (Mexico, Israel,
Taiwan, India and Korea) do not possess monopoly
power in any single commodity market, and therefore,
the small country assumption is justified. In addi-
tion, aggregate exports are being considered, so that
whatever little market power may exist in a particular
commodity, it is sufficiently diluted to pose no
serious problem.

A second approach used in this study to test
for the effect of exchange risk on developing countries'
ability to export examines structural shifts in their
bilateral export supply functions. This test applies

only to those countries that did not change their
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exchange rate practices when the managed float became
operative in 1973. Thus, Mexico, Taiwan and Korea
are the three countries for which this test is used.
India and Israel both changed their pegging practices
during the past six years.

Without loss of generality, consider a developing
country, A, whose currency is pegged to the U.S.
dollar. Bearing in mind that after March 1973, the
U.S. dollar was floating against all other major
currencies, it is easy to see that the changes in the
level of uncertainty influencing A's exports to the
U.S.A. and to all other countries would be asymmetrical.
By way of illustration, we write A's exchange rate

vis-a-vis country i (other than the U.S.A.) as:

_ c
r, = r_ % r; (3.3)

r. 1is A's exchange rate in units of currency i.
r. is A's exchange rate in units of U.S. §.

r. 1is the exchange rate of the U.S. $ in units
of currency i.

Under the adjustable peg system, both r. and ri

were officially pegged rates, allowed to fluctuate

within a small band (4 1/2% since 1971) around this
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central rate. With the change in the monetary systenm,
ri became a floating rate, and its increased volatility
would be transmitted directly to ry through the still
pegged r.- Consequently, the uncertainty associated
with A's exports to the U.S.A. would be less than
that associated with its exports to other countries.
In other words, if the developing country claim is
correct, we should observe a structural shift in exports
away from other countries towards the U.S.A. The
important point to note is that this structural shift
takes place independent of the level of uncertainty
surrounding exports to the U.S.A. With the introduc-
tion of managed floats, uncertainty in exports to
the U.S.A. may have also increased. The structural
shift would still occur because the relative level
of uncertainty has become lower for exports to the
U.S.A.

This observation forges the link between the
two tests used in this study, and also explains why
the second test is non-trivial. Suppose it is found
that the aggregate exports of country A have not
declined significantly in the face of increased uncer-
tainty. The aggregate analysis may conceal a
structural shift which the second test would reveal.

With the existing pressure on businessmen in
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developing countries to export, they may have responded
to the increased uncertainty by diverting their exports
to the less uncertain market (i.e. the U.S.A.) in lieu
of reducing the overall level of exports. On the

other hand, if aggregate exports were found to be
dampened due to increased uncertainty, the issues
raised in the second test would still be interesting.
Developing countries, have, over the last two decades
or so, made considerable progress towards diversifying
their exports, thereby reducing their historic depend-
ence on a single market. A structural shift in exports
to the center country implies that this geographical
diversification effort would be thwarted--something
that is perceived to be a serious impediment to
continued progress in the developing countries.

Figures 3.2(a) and (b) depict the situation in
terms of bilateral export supply functions. 1In the
first, the bilateral export supply function from the
developing country to its center country shifts to
the right (Xg to xZ'), whereas it shifts to the left
for other countries (Xg to xg'). Figure 3.2(b) shows
the other possibility, where both functions shift to
the left, but the shift is significantly smaller for

the center country.
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To examine this hypothesis empirically, the bi-
lateral exports of country i to country j are

specified as,

S _ S
xij - xlj (Px.'Pd.' Yi, D) (3.4)
i i
where,
Xij = exports of country i to country j.
j = 1 for exports to the center country, and
= 2,..,n for exports to other countries.
D = dummy variable to account for the change

in the exchange rate system in March 1973.
D is set at zero for periods prior to
1973 (Qtr 2) and to one for subsequent

periods.

Other variables are as defined earlier. Invoking
the small country assumption, we can ignore demand

considerations.30

If it is true that uncertainty has
affected exports, then the coefficient of the dummy
variable should be larger for the center country (j=1)

than for exports to the other countries (j#l).

3Ql‘he assumption is justified where i's exports to j
are a small fraction of j's global imports for each
commodity. The proof is straightforward, and one can
be found in Appendix 2. Obviously, the small country
assumption is less tenable for bilateral exports than
it is for aggregate exports. Therefore, the supply
functions are also estimated in a simultaneous model
(see below).
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Whether or not the small country assumption is
appropriate when considering bilateral exports is very
much an open question. The choice is bound to be
arbitrary, since there is seldom any unambiguous cri-
teria on which the decision can be based. Therefore,
in this study, the small country assumption is later
dropped and the export supply function is re-estimated
as part of a simultaneous equation system. A close
correspondence between the two sets of results would
suggest that the small country assumption is valid.

A definitive answer is not expected, but it is felt
that this procedure would provide useful information
for judging when a small country assumption is appro-
priate.

In the simultaneous approach, the equations
in 3.4 are combined with corresponding bilateral
demand for export functions of several (four or
five of the largest trading partners) countries for
country i's exports. The entire system is presented

below:

Xij = xlj (Pxir Pdio Yir D) (3.4)
d d

X;.. =X,. (p_, , P, , Y., P_) (3.5)
ij 1] Xy dj ) Xy

where,
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xgj = the demand by country j for country i's
exports.

de = the domestic price index in country j.

Yj = an index of real income in country j.

wa = the world export price index. A bias is

introduced in this index due to the inclu-

sion of country i's export prices, but this
bias is deemed negligible. Of the countries
being studied, none exports a significantly

large fraction of total world exports.

All other variables have been defined earlier. The
estimation is conducted under the assumption that the

export markets are in equilibrium,

i.e. X;. = X.. (3.6)

The next chapter develops a proxy for exchange risk,
and presents the empirical results of its measurement
under pegged and floating exchange rates. The computed
values of the exchange risk variable are then used in
the empirical tests of the hypothesis that exchange
rate uncertainty has dampened the exports of the five
countries being examined. This is the subject of

Chapter 5.



CHAPTER 4

THE MEASUREMENT OF EXCHANGE RISK
UNDER ALTERNATIVE EXCHANGE REGIMES

The question of exchange rate uncertainty has
received considerable attention in the past, since
it is one of the central issues in the broader debate
concerning the merits of alternative exchange regimes.31
While the particular arguments in the debate are not
central to the present research, one consequence of
this ongoing debate which is of interest here is that
considerable light has been shed on the otherwise
complex concept of exchange rate uncertainty. As can
be expected, research interest in this concept has

been rekindled since floating rates became the domi-

nant exchange policy internationally in 1973. It

3]t)pponents of flexible exchange rates have contended
that the question of exchange rate instability is
one of the most serious criticisms of the freely
floating exchange rate system. For a review of the
issues and the arguments on both sides, see Friedman,
M., "The Case for Flexible Exchange Rates", in Caves,
R.E. & Johnson, H., eds., Readings in International
Economics, Chapter 25 (Homewood, Ill; Richard D.
Irwin, Inc., 1969); Morgan, E.V., "Theory of Flexible
Exchange Rates", AER, June 1955; Sohmen, E., "Flexible

Exchange Rates, (Chicago, Ill; U of Chicago Press,
1969); Kreinin, M.E., op.cit., Chapter 10; Caves,

66
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would be instructive to separate and categorize the
various views on this subject (i.e. what the appro-
priate proxy for exchange uncertainty is), in order
to clearly understand current thinking.

Historically, attention has been focused on the
exchange volatility of spot exchange rates. In fact,
earlier discussion almost exclusively centered around
exchange rate volatility. The question was whether

speculation under freely floating rates would stabi-

32

lize or destabilize exchange rates. Consequently,

the variance or standard deviation of the spot rate
were given prominence as the preferred proxies for
exchange uncertainty. This traditional interest in
exchange volatility lingers on today, and has recently

been employed in empirical tests of exchange risk

under the present monetary system.33

31(contd.)

R.E., "Flexible Exchange Rates", AER, May 1963; Liu,
Ta-Chung, "The Elasticity of U.S. Import Demand: A
Theoretical & Empirical Reappraisal", IMF Staff Papers,
February 1954; Lanyi, A., "The Case for Floating Ex-
change Rates Recon51dered" Essays in International
Finance # 72, (Princeton, N.J.; Princeton U., 1969);
BIack, s., w'Exchange Policies for Developing Countries
in a World of Floating Rates", Essays in International
Finance # 119, (Princeton, N.J.; Princeton U., 1976).

32Friedman, M., op.cit., p. 426.

33Cl:.ne, W., International Monetary Reform and the
Developing Countries, pp. 17-19 (Washington, D.C.;
Brookings Institution, 1975) and Hooper, P. & Kohl-
hagen, S.W., op.cit., are examples of recent re-
search employing exchange volatility measures.
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Following essentially the same line of reasoning,

Suss34

develops a series of proxies for exchange rate
uncertainty--deviations of spot rates from moving
averages, percentage changes in these deviations,

and so on. These measures are then used to examine
exchange rate volatility (or variability) under the IMF
and the managed float system for eight industrial
nations. Her conclusion was that wvolatility had
increased in terms of all the measures since 1973.

The main criticism of these approaches is that
they imply an equivalence between exchange rate vola-
tility and exchange rate uncertainty. Such a premise
totally ignores the role of expectations. Expectations
of future spot rates are crucial when exchange risk is
discussed, and cannot therefore be ignored. It is
the deviations of expectations from realized future
spot rates that are the essence of exchange uncertainty.
If expectations are always realized, no uncertainty
can be said to exist. For instance, under a system of
immutably fixdd rates, expectations 6f future spot
rates would always equal existing rates, and will there-
fore always be realized. No exchange uncertainty

exists in this situation. Only when the future spot

34Suss, E., "The Variability of Exchange Rates Under
Alternative Regimes", unpublished manuscript, IMF,
December 1976.




69

rate cannot be predicted with unerring accuracy does
the question of exchange uncertainty arise.35
One situation where variance can be equated with
uncertainty is where the underlying attitude towards
risk is assumed to be represented by a quadratic
utility function, as Clark has assumed.36 Earlier
it was pointed out that such a utility function
violates the widely accepted concept of decreasing
absolute risk aversion. In view of this, equating
variance with uncertainty on this ground is not
considered an acceptable rationale.
Farber, et. al.37used a different approach to

investigate the issue of exchange risk under the

two exchange regimes. Their research indicated that

3%mterestingly enough, Hooper, P. and Kohlhagen, S.W.,
op.cit., conduct various tests of exchange rate
uncertainty under the assumption that traders' expec-
tations of future exchange rates are always realized.
Clearly, such an approach leaves no scope for
exchange uncertainty, though the authors contend
that it does (see pp. A2 and F5).

3E;Clark, P., "Uncertainty, Exchange Risk & the Level

of International Trade", Western Economic Journal,
September 1973, pp. 302-313.

37Farber, A., Roll, R., & Solnik, B., "An Empirical

Study of Risk Under Fixed and Floating Exchange",
Journal of Monetary Economics, pp. 235-265, supple-
mentary series, 1977.
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the standard deviations of exchange rates had in-
creased in the floating period. However, they found
that the distributions had changed in other ways as
well. For instance, kurtosis was measured at a
significantly higher level under the fixed rates
than under floating rates. In both cases, kurtosis
was significantly different from 3.0, indicating a
non-normal distribution. Intuitively, the higher
kurtosis in the fixed period implies that in this
period the probabilities of extreme changes were
larger. This is in keeping with the nature of the
adjustable par system, in which currencies' values
.are changed by relatively larger amounts and less
frequently than under floating rates.

This finding raises the question of what is
perceived to be more risky--a sequence of rather
small changes as in the floating system, or a sequence
of even smaller changes interspersed with larger
changes as in the pegged rate period--by all investors
considered together. To resolve this issue, the authors
attempted to establish first order stochastic dominance
of one sample distribution over the other.38 such a

result would have satisfactorily dealt with the

381bia., pp. 248-249.
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criticism presented earlier of equating volatility
with uncertainty--simply because of the way stochastic
dominance is defined. However, their results were
largely inconclusive, the dominance statistic not
being significantly different from 50 percent in
the majority of the cases.39
In an attempt to incorporate expectations into
his measure of uncertainty, Ginman40 uses a variation
of the Hicksian concept of elasticity of expectations.
Specifically, he defines a coefficient of expectations,

vy, as his proxy for uncertainty based on the follow-

ing relationship,

* - * = - *
r} r¥_q y(rt rt-l) 0 <y <1l (4.1)
where r_ is the exchange rate in time t and the aster-

t
isks indicate expected values.

As it stands, y can be easily recognized as the

adjustment coefficient in an adaptive expectations

41

model. This approach has been criticized on the

391pid., pp. 250-251.

4OGinman, P., The Relative Effects of Uncertainty on
Import Volume Under Flexible and Pegged Exchange
Rates: The Canadian Experience 1951-1964, unpub-
lished doctoral dissertation, Michigan State
University, E. Lansing, MI., 1969.

41Madala, G.S., Econometrics, p. 144 (New York, NY;

McGraw Hill, 1977).
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grounds that y is really not a reasonable measure
of uncertainty.42

The essential element of exchange risk, as argued
earlier, is the inability forecast exchange rates
accurately. The more inaccurate the forecasts are,
the higher the perception of uncertainty will be.
Thus, exchange risk can best be described in terms
of past forecasting experience, i.e. the accuracy
with which forecasts were made in the past. Where
the inaccuracy of forecasts in the immediate past
has increased, exporters would be hesitant to make
commitments on the basis of present forecasts, simply
because they will have less confidence in the relia-
bility of these forecasts.

Similar approaches have been used in other
investigations of exchange risk under floating rates.
Aliber,43 in studying the question of transactions
costs and risks associated with floating exchange
rates in eight industrial countries, uses the mean
absolute difference between predicted and spot
rates. He uses the forward exchange rates as his

proxy for predicted rates, under the assumption

*%c1ark, P., op.cit., p. 303.

43Aliber, R.Z2., "The Firm Under Pegged and Floating
Exchange Rates", Scandinavian Journal of Economics,
¥#2, 1976, pp. 309-322.
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that these rates are unbiased predictors of the
markets expectation of the spot rate on the date
of the maturity of the forward contract.44

While the use of forecasting error as a proxy
for exchange rate uncertainty is precisely what is
considered appropriate, the approach taken in this
study is that forward rates are not unbiased pre-
dictors for expected future rates. It was shown
earlier that when the expected value of the future
rate exactly equalled the forward rate for the
corresponding maturity, net of marginal costs, complete
hedging would be undertaken by exporters. In such a
situation, exchange risk will not affect export deci-
sions (see Chapter 2 and Appendix 1l). Abstracting
from costs, as Aliber does, the corresponding conclusion
is that total hedging will occur when the forward
rate exactly equals the predicted rate for the date

45

of maturity of the forward contract. Consequently,

the use of forward rates as a proxy for expected rates

44Hooper, P. & Kohlhagen, S.W., op.cit., found that this
proxy yielded strong statisticaE results in their
examination of the effects of exchange risk on the
trade of several industrial countries.

4sFarber, A.L., et.al., "A Note on the Optimal Level
of Forward Exchange Transactions", unpublished manu-
script, University of Brussels and CORE, September
1975.
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is not considered appropriate, because such an assump-
tion severely constrains the scope of the analysis.
It may even be argued that the restriction is so
severe that the results become trivial. No amount
of exchange risk will affect export decisions, since
all future earnings in foreign exchange are always
sold through the forward market, at a known price.
The next section presents the approach taken in this

study to develop a proxy for exchange rate uncertainty.

Exchange Rate Forecasting Methodology

The Box-Jenkins stochastic time series model is
the statistical tool employed in this study to fore-

46 The choice of this method is

cast exchange rates.
predicated on the recognition of the weaknesses of

the methods used hitherto, and on certain institutional
considerations pertaining to the countries being examined

in this study. Time series analysis examines the past

46Box, G.E.P. and Jenkins, G.M., Time Series Analysis,

(San Francisco, CA; Holden Day, 1970) 1is the basic

text on this subject, and a useful presentation

is also contained in Pindyck, R.S. and Rubinfeld,

D.L., BEconometric Models and Economic Forecasts,
Chapters 13-17, (New York City, NY; McGraw Hill, 1976).
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behavior of a time series in order to infer something
about its future behavior. The model does not seek

to establish any causal relationship between the variable
being examined and its determinants.

While this approach may be criticized because it
ignores widely accepted determinants of exchange rates,
such as changes in reserve positions and in differen-
tial inflation and interest rates, it is considered an
appropriate method for simulating the exporters' behavior
in developing countries for several reasons.

First, data on such determining variables is seldom,
if ever, available in a timely and reliable manner.

The notorious lag in the availability of data would
severely impair its usefulness in forecasting purposes,
especially where essentially short-term forecasts are
needed. Second, as stressed throughout, the financial
markets in developing countries are rudimentary at best,
and access to forward markets is highly regulated. Such
regulation essentially breaks down the accepted linkages
between these variables and exchange rates. For
instance, differential interest rates cannot elicit the
kinds of response from capital flows in developing
countries as they can in industrial nations, simply
because the citizens of such countries are prohibited by

law from holding financial assets in foreign currency.
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Consequently, they have little bearing on exchange rate
movements. Also, due to the severity of government
regulation, exporters in general do not consider for-
ward rates as an element in their decision making.47
Lastly, even if exporters did have access to the infor-
mation in a timely manner, and financial institutions
were fully developed, it is questionable whether they
possess the sophisticated skills necessary for the
design and use of complex models of exchange rate
determination--or even whether the costs of such an
effort would be considered justified, given their scale
of operation.

Consequently, it is considered quite reasonable
to assume that exporters in developing countries operate
almost exclusively in a world of spot rates, and
it follows directly from this argument that the time
series model may be a more accurate representation of
reality than one would allow initially.

To summarize the discussion so far, the proxy for
exchange risk adopted in this study may be defined

as some function of past forecasting errors:

47Conversations with a leading exporter from Northern
India revealed that in addition to the primitiveness
of the forward market, government regulations inhibit
Indian exporters from taking positions in the forward
market. The regulations are so complex and cumbersome
that it is typically not worthwhile to hedge exchange
positions through the Government-run forward markets.



77

R = f(r* - r) (4.2)

where,

R is the proxy for exchange risk.

r* is the forecasted future spot rate in the past.

r is the observed spot rate in the period for

which the rate was forecast as r*.

Time series analysis is used to establish fore-
casted values, r¥*.

The basic assumption underlying time series analysis
is that the series being forecasted is generated by a
random process which has a structure that can be identi-
fied and described. The description is in terms of the
way that randomness is embodied in the process and does
not attempt to establish any causal relationship
between the forecasted series and other variables. 1In

other words, given an exchange rate series r r

t-n' t-n+1' e oo

..,r, in period t, the assumption is that the series is

t
a set of jointly distributed variables, and the aim
of time series analysis is to specify the probability
distribution function which assigns probabilities to
all possible combinations of values of r._., r _,..q/
« e+ 4 Ty The probabilities of alternative future

states could then be determined on the basis of this

probability distribution function.
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It is important to note that the attempt is to
capture the characteristics of the series' randomness,
and not necessarily to identify the actual distribution
of the series which may be far more complicated and

impossible to specify.48

Thus, a simple model which
is a reasonable approximation of the actual distribu-
tion is used for forecasting purposes. Clearly, the
usefulness of the model depends on how accurately it

represents the true probability distribution of the

series.

Stationarity of Exchange Rate Series

The first step in time series analysis is the
identification of a model which captures the randomness
of the series. The stationary of the series is, in
turn, an important first consideration in this identi-
fication process. A stationary series is one whose
stochastic properties are invariant with respect to
time, i.e., the probability of a given fluctuation
from a mean level (which is itself constant over time)
is the same at any point in time. If these stochastic

properties change over time, the series is termed

4a.Pindyck, R.S. and Rubinfeld, D.L., op.cit., p. 43l.
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non-stationary. The task of describing a stochastic
process is greatly simplified if the series is sta-
tionary.

Thus, it is expedient to determine if the series
being examined (exchange rates in our case) is sta-
tionary, and if not, whether it can be readily trans-
formed into one. A convenient indicator which can be
used to determine if a series is stationary is the
autocorrelation function which provides a measure of
the degree of correlation between neighboring points

in a series. The autocorrelation with lag k (pk) for

the exchange rate series r,__, r __,qis- . -» Ty, is
defined as
_ El(r -u) (rg -u)]
El(ry-u ) 2]1E[(ry yu) 2]
where,

Py is the autocorrelation with lag k.
M is the mean of the series, and
E is the expectations operator.

For a stationary series, the variance at time t is
the same as that at time t+k, and therefore, the deno-
minator in 4.3 becomes the variance of the stochastic

process. Thus,
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Cov (r_, r )
_ t t+k
°k T ) (4.4)
o
r

In practice, Py is estimated by the sample auto-

correlation function, defined as,

T-k _ _
z (rt-r)(rt+k-r)
~ t=1
Dk r (4.5)
b (rt-f)2
t=1

A characteristic of stationary series is that the
autocorrelation functions drops off sharply as k, the
number of lags, is increased. This can be used to
decide if a particular series is stationary or not.

49 of India, Israel,

The monthly exchange rate series
Mexico, Korea and Taiwan for the period of pegged ex-
change rates and for the floating rate period were
used to compute sample autocorrelation functions. The

results are shown in Tables 4.1 to 4.5.50 It is clear

49SDR per unit of National Currency.

50There is an unresolved issue concerning the choice of
a date of transition from pegged to floating rates.
This question is addressed in detail later, but for
the time being, it should be pointed out that for the
purpose of identifying the structure of the exchange
rate series, 1971 (Qtr. 1) was used as the cut-off
date. This choice was made for two reasons. First,
by March 1971, several countries had announced their
intention of floating their currencies, and several
others were clearly about to follow (see Farber, et.
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Mexico's exchange rate remained
unchanged at 0.08 SDR per Peso
throughout the period 1957-1970,
and therefore a correlogram for
this series could not be

constructed.
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from these tables that, without exception, the series
are non-stationary. The sample autocorrelation declines
rather gradually as the lag increases from 1 to 30. To some
extent, this is to be expected, since most time series
in economics are non-stationary. However, many of the non-
stationary series can be easily transformed into
stationary series by the process of differencing. A
non-stationary series which when differenced n times
yields a stationary series is referred to as a homo-
geneous non-stationary series of order n.

The ten exchange rate series being examined (two
for each of the five countries) were differenced once,

that is, the series

8 - ¢ -r = Ar (4.6)

was constructed and the sample autocorrelation function
for lags between 1 and 30 were computed. The resulting
correlograms are presented in Figures 4.6 to 4.10. It
was found that, without exception, each differenced
exchange rate series, Art, was stationary. The conclu-
sion is that these exchange rate series are homogenous

non-stationary of order 1.

50(contd.)

al., op.cit., p. 240). Second, if any lag were to be
discovered in the structure, observations from the
post-1971 period would have to be used to obtain
forecasts for the post-1973(I) period.
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Mexico's exchange rate remained
unchanged at 0.08 SDR per Peso
throughout the period 1957-1970,
and therefore a correlogram for
this series could not be

constructed.
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In addition, it was found that the differenced
series, Art were reduced to white noise. An examina-
tion of Table 4.1 will make this clear. The chi-square
statistic computed from the sample autocorrelations
and their corresponding standard errors was insigni-
ficant at the 95 percent level of confidence in all
ten cases, and at the 90 percent level for all but one
case. This was somewhat of a surprise, but the con-
sistency of the finding among all nine series strengthened
the conclusion that exchange rates for these countries
during the two alternative exchange regimes were best

characterized by a random walk process,

(4.7)

with E(et) = 0 and E(et,es) = 0 for all t # s. In other

words, each successive change in r,_ is drawn indepen-

t
dently from a probability distribution with 0 mean.51

Forecasting such a series is straightforward.

Given the exchange rate series, Teon? Teens1’ -t Tgr

the forecast for one period ahead, r;+1, is given by,

r:+1 = Elrgyy|Ter Tooqreeer Tl (4.8)

But, r, ., Iy t €.y ¢ and e, is independent of

>lpindyck, R.S. and Rubinfeld, D.L., op.cit., pp. 432-440.
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Table 4.1

Computed x2 Values for
Autocorrelation Function

x2 Statistic
Country 1957-1970 1971-1978
India 38.159** 33.125%*
Israel 19.916*%* 6.043*%*
Mexico (1) 10.036**
Korea 29.007** 11.807**
Taiwan 40.277* 13.587*%*

* Not significantly different from 0 at 95% level of
confidence.

** Not significantly different from 0 at 90% level of
confidence.

(1) Mexico's exchange rate remained unchanged throughout
this period, and hence, no value could be computed
for it.
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oo Yy _qre-er T (from 4.7). Thus, the forecast

for one period ahead is simply,

=r + E(e

*
Tevl t t+1) (4.9)

Tt
The forecast two periods ahead is,

]
Te+2

E[rt+2 Tor Ty qrecns rt-n]

Elry,y + epy2!

Elry + epy1 * €gy2!

Ty

Similarly, the forecast % periods ahead will also

be rt-

Measuring Exchange Risk

The forecasting scheme resulting from the analysis
of the previous section is used to develop measures
of exchange risk under the pegged and floating rate
systems. Two functional forms are used in this study,
the root mean square error and the mean absolute error
of the forecasts. The purpose of using both forms is
to ensure the stability of the results. It is the
inherent characteristic of most measures that they are
either particularly sensitive to the frequency of the

changes in the variable being examined or to the
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magnitude of the changes. Since exchange rates fluc-
tuated more frequently but by relatively smaller amounts
under the floating rates, the use of one measure with a
particular sensitivity to either frequency or magnitude
could easily introduce bias into the results. Therefore,
two measures are used, one which is sensitive to
frequency (mean absolute error) and another which is
more sensitive to the magnitude of the changes (root
mean square error). The stability of the resulting
values of exchange risk under both measures would indi-
cate their robustness.

Specifically, the two measures of exchange risk

used are,

Mean Absolute Error:

1 T *
R.=x L |[r__. - r__ (4.11)
t T i=1 t-1i t-1
and,
Root Mean Square Error:
T
_ 1 * _ 2
R, = /_T_ Il e (4.12)

where,
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R is the measure of exchange risk in period t.

r: is the exchange rate forecasted for period
t in period t-1.

re is the observed exchange rate in period t.

Based on the discussion in the previous section, we
know that the best forecast of future rates is rt, and

therefore, 4.11 and 4.12 may be written as,

1 1 12 .
Rt = 12 i’rt-i—l T Ty (4.13)
and,
12
2 _ 1 _ 2
i=1
respectively, for T = 12.

1
t

floating rate systems are given in Tables 4.2 to 4.6

The values of R and Ri under the pegged and

for the five countries under consideration. Table 4.7
shows the mean values of these measures under the two

exchange regimes.52

5Zlit:.should be noted that because these values are not
invariant with respect to the unit of measurement,
only intra country comparisons between the two
periods are meaningful. The values for different
countries under the same regime would be comparable
only if they were normalized.
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Table 4.2

Monthly Values of Exchange Uncertainty Proxy - INDIA

1960-1971 (March) & 1973(April)-1978

Jan. Peb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1 1
% -x gy Tee1-1 T Feey
1960 .0064 .0055 .0056 .0055 .0056 .0059 .0061 .0061 .0059 .0050 .0048 .0047
1961  .0050 .0045 .00S7 .00S7 .0059 .0056 .0056 .0058 .0073 .0085 .0081 .0078
1962  .0079 .0083 .0074 .0070 .0068 .0066 .0065 .0063 .0052 .0040 .0061 .0041
1963  .0033 .0029 .0025 .0030 .0030 .0026 .0023 .0019 .0016 .0017 .0016 .0013
1964 .0013 .0013 .0013 .0007 .0008 .0012 .0021 .0025 .0022 .0030 .0031 .0039
1965  .0041 .0043 .0045 .0048 .0052 .0056 .00S0 .0045 .0048 .0055 .0057 .0049
1966  .0046  .0045 .0046 .0052 .0045 .0040 .2334 .2335 .2332 .2317 .2313  .2313
1967  .2313  .2318 .2319 .2325 .2323 .2325 .0039 .0038 .0038 .0038 .0038 .0094
1968 .0126 .0130 .0140 .0135 .0149 .0178 .0168 .0197 .0212 .0227 .0231 .017S
1969 .0181 .0187 .0196 .0192 .0191 .0191 .0219 .0194 .0207 .0197 .0226 .0226
1970 .0197 .01%2 .0178 .0173 .0159 .0135 .0121 .0136 .0123 .0128 .0100 .0100
1971  .0100 .0151 .0147 - - - - - - - - -
1973 - - - -1269  .1260 .1401  .1441  .1177 .1354 .1505 .1396 .1388
1974  .1610 .1927 .1828 .1934 .2083 .2024 .1972 .1886 .1742 .1609 .1594 .1475S
1975  .1314 .1030 .0860 .0662 .0573 .0697 .0743 .0806 .0882 .0849 .0863 .0884
1976  .0814 .0781 .0767 .0788 .0763 .0564 .0503 .0528 .0434 .0546 .0613 .0613
1977 .0677 .0692 .0630 .0657 .0615 ' 0619  .0554 .0518 .0619 .0548 .0490 .0588
1978  .0520 .0760 .0753  .09S1 .1221 .1209 .1368  .1427 .1392 .1354 .1557  .1523
)
X 'VI% o5 Feeta1 T’

1960 .0073 .0061 .0061 .0060 .0061 .0064 .0065 .0065 .0064 .0057 .0054 .0053
1961 ,0056 .00S4 .0072 .0072 .0073 .0070 .0070 .0072 .0092 .0101 .0100 .0098
1962 .0100 .0101 .0090 .0088 .0087 .0086 .0085 .0084 .0064 .0048 .0048 .0048
1963 .0039 .0036 .0033 .0039 .0040 .0037 .0036 .0033 .0028 .0029 .0028  .0027
1964 .0027 .0027 .0027 .0013 .0018 .0023 .0037 .0039 .0038 .0047 .0048 .0056
1965 .0056 .0057 .0057 .00S8 .0063 .0068 ,0062 .0060 .0061 .0074 .0075 .0070
1966 .0069 .0069 .0070 .0075 .0070 .0064 .7954 .7954 .7954 .7954  .7954  .7954
1967  .7954  .7954  .7954 .7954 .7954 .7954 .0066 .0066 .0066 .0066 .0066 .0205
1968 .0233 .0235 .0239 .0237 .0242 .0267 .0265 .0284 .0288 .0293 .0293 .0219
1969 .0230 .0234 .0242 .0241 .0240 .0240 .0259 .0239 .0253 .0248 .0273 .0273
1970 .0241 .0238  .0227 .0226 .0221 .0191 .0172 .0184 .0164 .0267 .0122 .0122
1971  .0122 .0242 .0241 - - - - - - - - -
1973 - - - .1829  .1827 .1900 .1923 .1496 .1643 .1752 .1694  .1686
1974  .1884  .2240 .2108 .2212 .2286 .2250 .2220 .2194 .2093 .2007 .2005 .1958
1975 .1789  .1332 .1156 .0847 .0675 .0946 .1003 .1037 .1113 .1103 .1105 .1109
1976  .1073  .1053 .1051 .1061 .1042 .0748 .0650 .0687 .0539 .0687 .0751 .07S1
1977  .0795 .0804 .0804 .0786 .0764 .0765 .0731 .0681 .0818 .0720 .0659 .0782
1978 .0735  .1232 .1232 .1438 .1738 .1737 .1823 .1859 .1833 .1824 .1993 .1S71
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Table 4.3
Monthly Values of Exchange Uncertainty Proxy - ISRAEL

1960-1971 (March) & 1973 (April)-1978

Jan. Peb. Mar. Apr. Nay. Jun. Jul. Aug. Sep. Oct. Mov. Dec.

, 2
¢ 17,0 et T Tes

19%¢0 0.0 0.0 0.0 0.0 0.0 0.0083 0.0166 0.0167 0.0167 0.0167 0.0167 0.0250
1961 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333 0.0250 0.0333 0.0333 0.0333 0.0333 0.0333
1962 0.0250 0.0333 0.1333 0.1333 0.1333 0.1250 0.1250 0.1167 0.1167 0.1167 0.1167 0.1083
1963 0.1083 0.1000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1964 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0417
1968 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 - - - - - - - - -
1973 - - - 0.0422 0.0422 0.0422 0.0422 0.0422 0.0422 0.0422 0.0422 0.0422
1974 0.0422 0.0422 0.0153 0.0 0.0 0.0 0.0 0.0003 0.0050 0.0081 0.1053 0.1939
1975 0.2001 0.2096 0.2157 0.2201 0.2262 0.2285 0.2412 0.2577 0.2537 0.3196 0.3177 0.1444
1976 0.1430 0.1474 0.1537 0.1554 0.1598 0.1696 0.1686 0.1648 0.1679 0.1130 0.1312 0.138)
1977 0.1440 0.1480 0.1441 0.1595 0.1596 0.1506 0.1524 0.1615 0.1906 0.1941 0.1962 0.6751
1978 0.6962 0.7404 0.7635 0.7983 0.8028 0.8168 0.8830 0.9337 0.9626 0.9642 1.0206 0.5328

o 2
2 1 2
Re =V IZ,L, Ceetmy = et

1960 0.0 0.0 0.0 0.0 0.0 0.0288 0.0408 0.0408 0.0408 0.0408 0.0408 0.0499
1961 0.0577 0.0577 0.0577 0.0577 0.0577 0.0577 0.0500 0.0577 0.0577 0.0577 0.0577 0.0577
1962 0.0499 0.0577 0.3512 0.3512 0.3512 0.3500 0.3500 0.3488 0.3488 0.3488 0.3488 0.3476
1963 0.3476 0.3476 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1443
1968 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.1443 0.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 .0.0 0.0 - - - - - - - - -
1973 - - - 0.1072 0.1072 0.1072 0.1072 0.1072 0.1072 0.1072 0.1072 0.1072
1974 0.1072 0.1072 0.0529 0.0 0.0 0.0 0.0 0.0011 0.0162 0.0193 0.0211 0.6356

1975 0.6361 0.6369 0.6373 0.6374 0.6377 0.6378 0.6393 0.6420 0.6418 0.6846 0.6846 0.2573
1976 0.2569 0.2594 0.2620 0.2625 0.2641 0.2674 0.2668 0.2642 0.2645 0.1240 0.1401 0.1478
1977 0.1515 0.1565 0.1533 0.1692 0.1693 0.1643 0.1659 0.1772 0.2104 0.2135 0.2158 1.7302
1978 1.7333 1.7456 1.7487 1.7580 1.7584 1.7%94 1.7802 1.7964 1.8055 1.8057 1.8240 0.6143
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Table 4.4

Monthly Values of Exchange Uncertainty Proxy - MEXICO

1960-1971 (March) & 1973 (April)-1978

Jan. Peb. Nar. Apr. Nay. Jun. Jul. Aug. Sep. Oct. Mov. Dec.
12
% n i Feet1 T Teay
1960 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
11 0.0 00 00 00 00 00 00 0.0 00 0.0 0.0 0.0
1%2 00 00 00 00 00 00 00 0.0 00 00 0.0 0.0
1963 00 00 00 00 00 00 00 00 00 00 0.0 0.0
1%4 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
195 0.0 00 00 00 00 00 00 0.0 00 00 0.0 0.0
196 0.0 00 00 00 00 00 00 00 0.0 00 0.0 0.0
1%7 00 00 00 00 00 00 0.0 00 0.0 00 0.0 0.0
198 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
199 0.0 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0
1970 0.0 00 00 00 00 00 00 00 00 0.0 0.0 0.0
1971 0.0 0.0 0.0 - - - - - - - - -
1973 - - - 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126
1974 0.126 ©0.126 0.045 0.0 0.0 0.0 0.0  0.001 0.015 0.024 ©0.031 ©0.041
1975  0.054 0.073 0.085 0.094 0.106 0.111 0.111 0.145 0.157 ©0.159 ©0.153  0.144
1976  ©0.139 0.121 0.111 0.114 0.108 0.107 0.111 0.078 0.056 ©0.775 0.818 1.191
1977 1.581 1.645 1.803 1.806 1.800 1,811 1.822 1.842 1.85¢ 1.143 1.110 0.753
1978 0.391 ©0.357 0.205 0.213 0.218 0.23¢ 0.250 0.269 0.290 0.277 0.365 0.424
12
L 'Vﬁ et reg)’

190 00 00 00 0.0 00 00 00 00 00 00 0.0 0.0
1%1 00 00 00 00 00 00 00 00 00 00 0.0 0.0
1%2 00 00 00 00 00 00 00 00 00 00 0.0 0.0
193 00 00 00 0.0 00 ©00 00 00 00 0.0 00 0.0
194 00 ©00 00 00 00 00 00 0.0 00 00 0.0 0.0
195 00 00 ©00 00 00 00 00 00 00 00 0.0 0.0
1%6 0.0 00 00 00 00 00 00 00 00 00 0.0 0.0
197 00 00 00 00 00 00 00 00 00 00 00 0.0
1% 00 00 00 00 00 00 00 00 00 00 00 0.0
199 0.0 00 00 00 00 00 00 00 00 00 0.0 0.0
1970 0.0 00 00 00 00 00 00 0.0 00 00 00 0.0
171 0.0 0.0 0.0 - - - - - - - - -
1973 - - - 0.319 0.319 0.319 0.319 0.319 0.319 0.319 0.319 0.319
1974  0.319 0.319 ©0.158 0.0 0.0 0.0 0.0  0.004 0.048 0.058 0.063 0.071
1975  ©0.084 ©0.106 0.115 0.119 0.126 0.127 0.127 0.175 0.150 0.191 0.190 0.187
1976 0.184 0.171 ©0.166 0.169 ©0.165 0.165 0.166 0.115 0.074 2.532 2.537 2.849
1977  3.165 3.172 3.220 3.221 3.221 3.221 3.221 3.222 3.223 1.995 1.9%0 1.511
1978 0.632 0.601 0.232 0.240 ©0.240 0.258 0.275 0.300 0.324 0.320 0.468 0.533
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Table 4.5

Monthly Values of Exchange Uncertainty Proxy - KOREA

1960-1971 (March) & 1973 (April)-1978

Jan. Peb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Mov. Dec.

- 12

': - I% o Fetm1 T Tey
1960 0.0 0.0 1.252 1.282 1.252 1.252 1.252 1.252 1.252 1.252 1.252 1.252
1961 1.252 4.167 5.418 S.418 S.148 5.148 $.148 5.148 5.148 5.148 5.148 5.148
1962 5.148 2.503 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.0 0.0 0.0 0.0 10.476 10.476 10.476 10.476 10.476 10.476 10.476
1965 10.476 10.476 10.476 11.093 11.710 2.505 2.505 2.505 2.566 2.566 2.566 2.566
1966 2.%66 2.566 2.%566 1.949 1.393 0.123 0.123 0.123 0.061 0.061 0.061 0.06l1
1967 0.061 0.243 0.243 0.304 0.242 0.242 0.303 0.363 .0.3‘3 0.363 0.363 0.666
1968 0.915 0.733 0.733 0.673 0.673 0.673 0.612 0.%552 0.679 0.936 1.067 0.829
1969 0.580 0.580 0.647 0.713 0.780 0.848 0.848 0.984 0.926 0.807 0.887 1.932
1970 1.932 2.010 1.944 1.955 2.046 2.058 2.138 2.164 2.095 2.039 1.190 0.882
1971 0.965 1.055 1.225 - - - - - - - - -
1973 - - - 5.270 4.838 4.435 4.148 4.148 4.004 4.004 4.163 4.163
1974 4.163 4.322 1.767 0.318 0.318 0.318 0.318 0.351 0.795 1.084 1.158 1.461
1975 10.432 11.044 11.534 11.889 12.379 12.566 12.575 13.875 14.423 14.579 14.386 14.104
1976 5.456 4.708 4.304 4.434 4.189 4.139 4.306 3.030 2.170 1.935 1.941 1.951
1977 1.703 1.729 1.716 1.323 1.19) 1.110 0.950 1.326 1.451 1.456 1.859 2.232
1978 2.903 3,369 3.475 3.850 3.850 4.431 4.936 5.287 S5.884 5.799 7.438 8.666

12

’: - V 1%' 1:].(’t-i-l ’t-i’z
1960 0.0 0.0 4.336 4.336 4.336 4.336 4.336 4.336 4.336 4.336 4.336 4.336
1961 4.336 10.989 13.310 13.310 13.310 13.310 13.310 13.310 13.310 13.310 13.310 13.310
1962 13.310 8.672 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.0 0.0 0.0 0.0 36.291 36.291 36.291 36.291 36.291 36.291 36.291
1965 36.291 36.291 36.291 36.354 36.417 5.340 5.340 5.340 S.340 S.434 5.344 5.344
1966 5.344 5.344 5.344 4.098 4.412 0.301 0.301 0.301 0.213 0.213 0.213 0.213
1967 0.213 0.668 0.666 0.698 0.665 0.665 0.697 0.727 0.727 0.727 0.727 1.279
1968 1.542 1.407 1.407 1.391  1.391 1.391 1.376 1.360 1.429 1.684 1.744 1.409
1969 1.115  1.118 1.138 1.162 1.185 1.207 1.207 1.296 1.243 0.990 1.144 4.009
1970 4.009 4.018 4.011 4.014 4.044 4.046 4.056 4.067 4.061 4.042 3.986 1.075
197 1.112 1.226 1.361 - - - - - - - - -
1973 - - - 10.437 10.339 10.234 10.186 10.186 10.174 10.174 10.189 10.189
1974 10.189 10.204 5.079 0.779 0.779 0.779 0.779 0.788 1.729 1.996 2.083 2.332
1975 31.164 31.273 31.319 31.343 31.389 31.396 31.396 31.733 31.882 31.903 31.894¢ 31.876
1976 7.183 6.669 6.456 6.557 6.39%0 6.375 6.404 4.443 2.850 2.506 2.507 2.508
1977 2.261 2.266 2.261 1.547 1.351 1.280 1.126 1.863 2.015 2.021 2.547 2.905
1978 3.879 4.267 4.304 4.586 4.586 5.085 5.395 5.850 6.496 6.469 9.578 11.036
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Table 4.6

Monthly Values of Exchange Uncertainty Proxy - TAIWAN

1960-1971 (March) & 1973(April)-1978

Jan. Peb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec
12
Rtl'. - 1%"51 Feeiol Te-d
1960 .2941 .0775 .0775  .1707 .1740 .1741  .1741 .1869 .1319 .1095 .1095 .1095
1961  .1095 .1095 .1095 .0162 .0129 .0129 .0129 0.0 0.0 0.0 0.0 0.0
1962 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0007 .0187 .0187
1964 .0187 .0187 .0187 .0187 .0187 .0187 .0187 .0187 .0187 .0181 0.0 0.0
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 - - - - - - - - -
1973 - - - L1965 .1965 .1965 .1965 .1965 .1965 .1965 .1965 .1965
1974 .1965 .1965 .0319 0.0 0.0 0.0 0.0 .0031 .0455 .0731 .0953  .1242
1975  .1631  .2235 .2621 .2901 .3288  .3436 .3444  .4461  .4818  .4892 .4701  .4427
1976  .4292 .3706  .3390 .3489  .3297 .3256 .3385 .2380 .1705 .1519  .1523 .1536
1977  .1347 .1368  .1357 .1048 .0945 .0881 .0755 .1051 .1148 .1152 .1468 .1758
1978  .2281  .2647 .2730 .3025 .3025 .3482 .3879 .5006 .5442 .5370 6575 .7474
12
R: - 1'% i Femter T ey ?

1960 0.7781 0.2058 0.2058 0.3830 0.3833 0.3833 0.3833 0.3833 0.3355 0.3264 0.3264 0.3264
1961 0.3264 0.3264 0.3264 0.0461 0.0446 0.0446 0.0446 0.0 0.0 0.0 0.0 0.0
1962 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0023 0.0627 0.0627
1964 0.0267 0.0627 0.0627 0.0627 0.0627 0.0627 0.0 0.0 0.0 0.0 0.0 0.0
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0¢ 0.0 0.0 0.0 0.0 0.0
1968 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 - - - - - - - - -
1973 - - - 0.5808 0.5808 0.5808 0.5808 0.5808 0.5808 0.5808 0.5808 0.5808
1974 0.5808 0.5808 0.1106 0.0 0.0 0.0 0.0 0.0107 0.1475 0.1755 0.1917 0.2164
1975 0.2548 0.3299 0.3558 0.3688 0.3925 0.3928 0.3958 0.3371 0.5832 0.5879 0.5829 0.5742
1976 0.5651 0.5249 0.5081 0.5189 0.5027 0.5014 0.5036 0.3493 0.2238 0.1967 0.1968 0.1969
1977 0.1778 0.1782 0.1777 0.1221 0.1066 0.1010 0.0892 0.1468 0.1584 0.1589 0.2000 0.2283
1978 0.3048 0.3355 0.3384 0.3605 0.3605 0.3997 0.4240 0.6511 0.6840 0.6823 0.8612 0.9527
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Table 4.7

Average Value of Exchange Risk - R

1

and R2

Mean Under
Pegged Rates

Mean Under
Floating Rates

Country 1960-1971 (March) 1973 (April) -1978
12
Ry = 13 i 1Femie1 T Teed
India 0.02 0.11
Israel 0.02 0.26
Korea 2.12 9.27
Mexico 0.00 0.42
Taiwan 0.02 0.24
Rt =/ 13 :ﬁzl (Fpgo1 = oy
India 0.08 0.13
Israel 0.05 0.52
Korea 5.99 9.62
Mexico 0.00 0.78
Taiwan 0.05 0.37
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It was pointed out earlier that the choice of an
appropriate transition date from pegged to floating
systems is a difficult one to make. This is so because
the period between March 1971 and March 1973 is almost
impossible to classify under either pegged or floating
rate systems. By March 1971, many countries had
announced their intention to float their currencies,
and others were clearly going to follow suit. After
several months of turmoil, exchange rates were pegged
once again, following the Smithsonian Agreement of
August 1971. When these arrangements collapsed in
March 1973, the floating rate system became installed
on a wide and permanent basis.53

Earlier research has indicated that choosing either
March 1971 or March 1973 as the transition date can
significantly affect the results of an analysis of
exchange rate volatility under the alternative systems.
Cline,54 for instance, chose March 1973 as the transi-
tion date, and his finding was that exchange volatility
had mnot significantly increased with the introduction

of floating rates. But this choice implies that the

53Yeager, L.B., International Monetary Relations: Theory,

History & Policy, 2nd, ed., pp. 576-588 and 595-610
(New York, NY; Harper & Row, 1976).

54Cline, W.R., op.cit., p. 17.
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period between March 1971 and August 1971 should be
classified under pegged rates, which is not justifiable
simply because several currencies were floating during
this time. Other researchers used March 1971 as the

date of transition55

and came to an opposite conclu-
sion.

Clearly, the choice of the transition date could
have resulted in these contradictory findings. There-
fore, the approach taken in this study is that neither
date should be used as a transition point, but rather,
the entire period March 1971 to March 1973 should be
deleted from the analysis of exchange risk. This
period should properly be viewed as a transition period
which can be classified neither as pegged nor as floating.
Accordingly, the average forecast errors presented in
Table 4.7 consider the period 1960 (I) to 1971 (I) as
representing the pegged system, and the period 1973 (II)
to 1978 (IV) as representing the floating system.

It is fairly obvious from these figures that
exchange risk increased substantially with the intro-
duction of floating rates, on the average. On both

1

measures, Rt and RE, exchange risk increased by a

factor of more than five, with the exception of

5sFarber, A., Roll, R., and Solnik, B., op.cit., p. 236.
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Korea in terms of Rt and India and Korea in terms
2
of Rt'

With the intention of further establishing the
robustness of the chosen measures of exchange risk,

two other measures were computed which have been used

commonly
12 12
3 1 | 1
R = z I r__ . . -r__ (4.15)
t 12 i=1 12 j=1 t-i-j t-i
and,
12 12
4 / 1 1 2
R, = I I r . . -x__.) (4.16)
t 12 i=1 12 j=1 t-i-j t-i

Measured in this way, also, exchange risk was
found to have increased (by a factor of 8 or more,
except in the case of Korea and India), as shown in
Table 4.8. 1In no case does risk appear to have declined.
The underlying assumption in 4.15 and 4.16 is that ex-
porters forecast exchange rates on the basis of their
average value over the past twelve months, i.e.,
1 2

= 13 L r o _. (4.17)

r
j=1 t73

*
t
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Table 4.8

Average Value of Exchange Risk - R3 and R4

Mean Under
Floating Rate

Mean Under
Pegged Rates

Country 1960-1971 (March) 1973 (April) 1978
R3 = 1 ﬁ? 1 %3 r -r
t  I2 -1 12 j=12 t-i-j t-i
India 0.14 0.27
Israel 0.09 1.31
Korea 12.72 21.66
Mexico 0.00 1.54
Taiwan 0.10 0.89
R{ = A T (13 T Feogoj = Teoi)
i=1 j=1 ]
India 0.20 0.32
Israel 0.12 1.04
Korea 16.30 27.42
Mexico 0.00 1.91
Taiwan 0.12 1.50
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CONCLUSIONS

It seems fairly reasonable to conclude from the
results presented in Tables 4.7 and 4.8 that exchange
risk had indeed increased under the floating rate
system. Whether or not the increase significantly
affected these countries' ability to exports, as the
theory in Chapter 2 suggests, is quite another matter.
The increased uncertainty may not have been of a large
enough magnitude to measurably affect exports, given
exporters ability to deal with it. Chapter 5 addresses
this issue statistically, along the framework outlined

in Chapter 3.



CHAPTER 5

ESTIMATION PROCEDURE AND RESULTS

Export supply is examined empirically in this
chapter, to evaluate the influence of exchange risk
on export level. For aggregate exports, the model of
export supply specified in equation 3.1 is used for
all five of the developing countries being examined--
India, Israel, Korea, Mexico and Taiwan. Of these,
only the latter three maintained pegged rates (to the
U.S. dollar) throughout the observation period 1962-
1978. 1India and Israel changed their pegging practices
during this period, and thus the models of bilateral
export supply discussed in Chapter 3 cannot be applied
to them. For the others, the models of bilateral
exports specified in equation 3.4 (single equation) and
equations 3.4-3.6 (simultaneous system) are used to
examine whether their exports showed a structural shift
towards the U.S.A. after 1973. As discussed in Chapter

3, such a bias could be expected if exchange risk were

108
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important to the export decision, because it is asymmetri-

cal for those currencies which are pegged to another.

Aggregate Exports

The functional form of the export supply equation
represented by equation 3.1 is assumed to be log-linear,

so that in estimable form it can be written as:

ti 0i i ti i i

s _
log X{; =8 + Bo.log XPI + 82.10g DPItﬂ 4-%ilog CAPtl

. 4
+ 8, R + I8 D + ¢
. : i

i ti n=1 44+n. n ti
(5.1)
where,
Xi_ is the supply of exports in period t by
* country i.
XPIt. is the price index of country i's exports in
* period t.
DPIt‘ is i's domestic price index in period t.
i
Rii are the measures of exchange risk in period t.
1

R™ and R2 are used, both having been defined
in the last chapter based on the time-series
analysis of the exchange rates. For complete-

ness, the results of estimating equation 5.1
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with Ri and R: (defined in equations 4.15

and 4.16) are presented in Appendix 4,

Tables A4.1 and 2A4.2.

& is a measure of the productive capacity of

country i in period t.
D are quarterly dummies, with n = 1,2,3.

D, is the dummy employed to account for the
period 1971(II) to 1973(1) which it was
determined could not be classified as either
representative of the pegged or the managed

floating rate systems.

€4 is a stochastic disturbance term with the
following usual >® properties assumed:

(i) € is normally distributed (Normality)
i
(ii) E(et ) = 0 (Zero Mean)
i

e 2
(iii) E(e, )
t

n
a

(Homoskedasticity)

Non-antoregression is not assumed. It is tested for,
using the Durbin-Watson test. Where the hypothesis of
non-antoregression cannot be rejected, an assumption of

first order serial correlation is made and the equations

sﬁmenta, J., Elements of Econometrics, p. 202 (New York,
N.Y.; Macmillan, 1971).
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are re-estimated using the Cochrane-Orcutt iterative
technique.57
The specification of 5.1 is similar to that
generally employed in estimations of export supply
functions, except in two respects. Most previous
efforts have assumed zero homogeneity of export supply
with respect to export and domestic prices, and have
estimated the elasticity of a single price variable in
relative (ratio) form. In this study, it has been
considered preferable to test for zero homogeneity in-
stead of imposing the condition by assumption.58
The absence of money illusion is often thought of
as equivalent to zero homogeneity. This is not correct.
In fact, the absence of money illusion is neither a
sufficient nor a necessary condition for zero homogeneity.
The point is that the bundles of goods represented in
the domestic price index and the export price index are
likely to be different, particularly for developing
countries. Even if they were the same, the weights of

different commodities in the two indices may be

different. 1In this case, if the domestic and export

57See Madala, G.S., Econometrics, Chapters 8 and 12
(New York, N.Y.; McGraw Hill, 1977) for a discussion
of this subject. _

58This procedure was suggested in relation to the estima-

tion of aggregate import demand functions in Tracy, M.
and Ginman, P.J., "An Empirical Examination of the Tra-
ditional Aggregate Import Demand Model", RE Stat,
February 1976, pp. 75-80.
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prices of the same good increased by equivalent amounts,
the ratio of the two indices would change. In reality,
the relative competitive position of the good has not
changed between the domestically sold and exported
units.59
The second area of departure from traditional
formulation is in the manner in which the capacity vari-
able is defined. Most previous formulations have used
income or industrial production as a proxy for capacity.
The changes in industrial production from quarter to
quarter can hardly be assumed to reflect changes in pro-
ductive capacity. It is more likely that the quarterly
fluctuations in part measure changes in utilization rates.
Productive capacity will change more gradually. There-

60

fore, following Goldstein & Khan, the measure used

for productive capacity, log CAP is the logarithm

y
of the trend of industrial production.

Equation 5.1 for each of the five countries was
first estimated by ordinary least squares (OLSQ).
Where the hypothesis of non-antoregression could not

be rejected (because the computed Durbin-Watson Statistic

fell in either the inconclusive or the rejection

591pid., p. 70.

60Goldstein, M. and Khan, M.S., "The Supply & Demand for

Exports: A Simultaneous Approach", RE Stat, March
1977, p. 285.
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61 these equations were re-estimated using

regions),
the Cochrane-Orcutt iterative method, as discussed
earlier. An asymptotic 't-test' was then performed

on the estimate of the autoregression parapeter, o.

Where the null hypothesis of non-antoregression could

not be rejected--this generally happened in those cases
where the computed Durbin-Watson statistic had fallen

in the inconclusive region--the OLSQ estimation results
were presented.

In addition to the usual estimation results, the
value of h (the sum of the estimated elasticities with
respect to export and domestic prices) was also computed
for each equation to test the zero homogeneity hypothesis.
Both estimated coefficients B, and §2 , of which h is the
sum, are asymptotically normally distributed, and thus
h is too. Under zero homogeneity Bl and By would be
equal but of opposite sign and therefore their sum,

h, would be zero. The null hypothesis to be tested is

= 0 (5.2)

6]'IMadala, G.S., op.cit., p. 284.
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The t-statistic to test the hypothesis that h=0 is

formulated as

ty = (5.3)

The estimation results using the two measures of uncer-

1 and R2, are presented in Tables 5.1 and

tainty, R
5.2.62 The numbers in parentheses below the estimated
coefficients are the corresponding t-statistics. Some

of the coefficients have known expected signs and the
interpretation of the price elasticity of export supply
(62.)is more complex than usual. Therefore, it is
imp;rtant to specify precisely the hypothesis to be
tested for each of the estimated coefficients.

The elasticity of exports with respect to productive
capacity is expected to be positive (83_>0); the cross
elasticity of exports with respect to d;mestic prices
and the coefficient of the uncertainty variable are
expected to be negative (62i, Bai < 0). For these three
coefficients, a one-tailed t-test is appropriate. For

the other five coefficients (excluding Bli)' the two-

tailed test is employed.

62Owing to data constraints, the observation periods for
the five countries were not identical. They were: India
1962-77, Israel 1962-78, Korea 1963-78, Mexico 1962-77,

Taiwan 1962-78. All data is from, "International
Financial Statistics", IMF.
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The test for the own price elasticity of export
supply is more complex. Jones and Berglas have proven
that this elasticity (Bli) can take on the negative

-l.63 In other words, whereas

values of greater than
supply elasticity is usually confined to positive
values, the aggregate export supply price elasticity
can also take on a value between 0 and -1. This holds
true for aggregate exports even when the supply elasti-
city of each individual exported commodity is positive.
This can be seen by noting that if balanced trade pre-
vails, the relationship between the price elasticities

of aggregate export supply and aggregate import demand

is

Elasticity of _ _ (Elasticity °f> 1 (5.4)

Export Supply Import Demand
It is clear from this relationship that if the elasti-
city of import demand is very low, the elasticity of
export supply may become negative, reaching -1 as the
former goes to 0.

The explanation for this, stated in simple terms,
is that the income effect of an improvement in the

terms of trade could swamp the usual production effect.

63Jones, R.W. and Berglas, E., "Import Demand & Export
Supply: An Aggregation Theorem", AER, March 1977,
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The relative price effect on imports is small where the
elasticity of import demand is very low. Consequently,
an increase in the price of exports could result in lower
exports because although more exportables are produced,
even more are now consumed domestically.

The testing procedure for the esimated price
elasticity of export supply (Bli) is complicated by the
fact that By; can be both positive and negative (greater
than -1). A single one- or two-tailed test is no
longer adequate, because the acceptance region is
disjoint. 1Instead, a two-step procedure as defined by

the hypotheses 5.5-5.8 must be employed.

Step 1
Null hypothesis: Hy: By; = 0 (5.5)
Alternate hypothesis: Hy: 8,, #0 (5.6)

If the null hypothesis 5.5 is rejected and éli < 0,

Step 2
Null hypothesis: By; = -1 (5.7)
Alternate hypothesis: B,. > -1 (5.8)

1i
which is a one-tailed test. Clearly Step 2 is redundant

if éli > 0.
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The t-statistic for Step 2 is constructed as

follows:

¢ _ Bli-(-l)
Bli standard error of éli

(5.9)

We can now state the entire set of tests for

all the estimated elasticities and coefficients as

follows:
Null hypotheses: Hol: Bji =0
H02: Bl1 = =1
where j = 0,1,...,8 and i =1,2,...,5.

Alternate hypotheses: HAlz By 0

HA,: B.. #0, j =

HA,: B.. < 0, j =

where i = 1,2,...,5 in all cases. Clearly Ho2
are employed if and only if hypothesis 5.10 is

(5.10)

(5.11)

(5.12)
(5.13)

0,1,5,...,8
(5.14)

(5.15)

and HA2

rejected
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At the 5 percent level of significance, the rejec-
tion region for the one-tailed test is defined by a
t-statistic of 1.645 of appropriate sign. For the two-
tailed tests, it is defined by a t-statistic of 1.96.

It is clear from the estimation results that the
assumption of zero homogeneity in prices can be
rejected for three of the five countries (Israel, Korea,
Mexico) at the 5 percent level of significance, indicating
that price elasticities should be estimated separately,
without the usual constraint which implicitly assumes
zero homogeneity.

Another interesting feature is the relatively small
price elasticities coupled with large and highly signi-
ficant coefficients on the productive capacity variable
for every country. This is consistent with the export-
oriented development strategy of these countries. The
pressure to export is particularly significant, and
consequently, export price does not play as important a
role in the export decision as does capacity. Interest-
ingly, productive capacity is significant even for
countries such as Mexico and India which are generally
viewed as import substituting countries. The evidence
indicates that even these countries are export-oriented.

Another important reason for the significance of

productive capacity in export decisions relates to a
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particular feature of some export incentive schemes.

In India, for instance, exporters are granted import
licenses in direct proportion to their export volume.
Because of generally stringent import limitations, these
import licenses command extremely high premiums.

Indeed, profits of several hundred percent over the
licensed import value are not uncommon, just from the
sale of the licenses themselves. It is understandable,
then, that export prices have less impact on the export
decisions.

The uncertainty variable is significantly negative
only in the case of India when R1 is used. With R2,
it becomes significant for Israel also. The conclusion
is that exchange rate uncertainty does not adversely
affect aggregate exports in each country. While this
may seem surprising at first, examination of the effect
of export incentive schemes (such as the one cited for
India) explains this unexpected result.

Typically, in trade analyses, a separation between
exporters and importers is assumed. However, many
export incentive schemes cause exporters to become de
facto importers. Thus, any exchange risk perceived
in the export market is offset by exchange risk in
the opposite direction as the exporter participates

in the import (or import license) market. In this
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situation, obviously, exchange rate uncertainty will
not deter exports to the extent that it would for
pure exporters.

Another explanation for the small influence of
exchange uncertainty on export decisions relates to
the currency denomination of export contracts. Clearly,
if all export contracts are denominated in domestic
currency, the entire burden of exchange risk is borne
by the importer. The converse is true if all exports
are denominated in the importer's domestic currency.
When they are denominated in a third currency, the
risk is shared. It is extremely difficult, if not
impossible, to determine the currency denomination
of exports of a country. Data on this simply does not
exist in published form. Some efforts have been made
to estimate the proportion of exports denominated in
domestic currency for exports of the U.S.A. and Sweden.64
Such an estimation was not undertaken for the countries
being examined in this study because the question raised

here is different. The important distinction is not

64Grassman, Sven, "Currency Distribution and Forward
Cover in Foreign Trade: Sweden Revisited, 1973",
Journal of International Economics, May 1973, pp. 215-
222, and Magee, S.I., "U.S. Import Prices in the
Currency-Contract Period", Brookings Papers on Economic

Activity, I/74, pp. 117-164"
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between the proportion of export contracts denominated
in domestic versus foreign currency, because hardly

any exports are denominated in domestic currency in

the countries being examined. The question, instead,

is whether exports are denominated in a center currency
(such as the U.S. dollar for Mexico) or in the currency
of the importing country. This would be very difficult,
if not impossible, to determine.

We now turn to the influence of exchange risk on
the bilateral trade of the three countries which main-
tained pegged rates with a major currency. These
countries are Mexico, Korea and Taiwan, all three
having been pegged to the U.S. dollar throughout the

observation period.65

Bilateral Exports

The objective of examining the bilateral export
supply function, as discussed earlier, is to test if
the exports of those developing countries that consis-
tently pegged their currencies to one major currency
underwent a structural shift towards the center currency,

when floating rates were introduced in 1973. Korea, Mexico

65Observation periods are the same as for aggregate

exports. Bilateral trade flow data are from "Direction
of Trade", IMF. All other data are from "International
Financial Statistics", IMF.
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and Taiwan fall into this category (of the five coun-
tries considered in this study)--and the U.S. dollar
was the center currency in all three cases. The four
(or five, depending on data availability) largest
importers of their exports were identified for the pur-
pose of this investigation, based on exports in the
first quarter of 1973. As could have been expected,
the U.S.A., being the center country, was among the

top four importing countries (although no necessarily
the largest), in each case.

Each developing country's bilateral export supply
function to its largest importing nations is estimated
first as a single equation and then as a simultaneous
equation system. This was deemed important, because
a comparison of the results would indicate whether the
small country assumption is justified for bilateral

trade (see the discussion in Chapter 3 on this point).

Single Equation Model

The single equation model of bilateral export
supply specified in equation 3.4 can be written in

estimable form as
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s _ _0
log xij = 0855 + ai.log Pxi + ai.log Pdi + ai.log CAPi
R i e (5.16)
ij n=1 ij n ij -~ :

The subscript i represents the exporting country,
and the subscript j represents the importing country.
The time subscript, t, is omitted for notational con-
venience. U is a dummy variable used to capture struc-
tural shifts in the supply function, and is the focus of
attention in this investigation. It takes on a value
of 0 for the period prior to 1973 (II) and a value of
unity thereafter. All other variables are the same as
defined in the context of equation 5.1 except that
xij now represents bilateral exports from country i
to country j.

The hypotheses tested are also the same as for
the aggregate export supply equation, with the exception
of “:j (the coefficient of the uncertainty dummy, U)
which replaces Bge

As explained earlier, “:j can be either positive
or negative for the center country, but in either case,
we would expect that the coefficient is larger for the

center country than it is for the other countries.

Assigning j=1 for the U.S.A., we can say that
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2,3,... and (5.17)

1l for Korea
i= 2 for Mexico
3 for Taiwan

if it is true that exports are biased towards the center
country.

The t-test used to test the hypothesis 5.17 is

a- - &ou
t = 2 — ] (5.18)
/ ~ ~ - ~ S
j = 2,3'...
i=1,2,3.

Oof course, if aij and &il are both insignificantly
different from zero, the t-statistic defined in 5.18
will also be insignificant.

The results of estimating 5.17 are presented in
Tables 5.3-5.5 for Korea, Mexico and Taiwan respectively.
Again, the numbers in parentheses below the estimated
values of the coefficients are the corresponding t-
statistics. As before, the equations were estimated
using the Cochrane-Orcutt iterative method for adjust-
ing for serial correlation. If the p was found to be

insignificant based on an asymptotic t-test, the equations

were re-estimated using ordinary least squares.



127

8°G 03 G°G suoTIwnbo 8998

D 04 °‘SOUSPTFUCO JO TMMBT §56 AR Iv WUROTITUBTS

1 .

(95°9) (€€°0) (- 1-) (oL°0) (10°0) (69°1) (ot1°€) (z8°0) (9L°1) (v1°z-) wopbuty

TT°0 0L0°0 901°0- 090°0 100°0 S2S°0 8L0°T (13 2] »01°0 0S€°T-
. » . » pa3yun
(69°2) (z6°1) (Lyv°0) (Ls°1) (10°0-) (1T°2) (99°€) (L1°0) (€€°€-9 (L9°1~)
cu.u.o 9e¥°0 690°0 €81°0 100°0- uNNh.o cnan ¢ L60°0 c°-.0| »"o-z- Kuvuzey
(98°S) (99°1) (6€°1-) (1y°0) (88°1-) (¢4 44 ¢) (€S°€) (91°1-) (s€°2-) (80°0)
coa.o 9¥5°0 ortT° 0~ Lv0°0 »61°0~ -Nmm.o cwoo:n €y6°0- cva.Ol 8€T°0 epeuw)
(9T°€T) (€91°0-) (1z°z-) (e z-) (10°9-) (6¥°0) (61°€) (€6°0) (19°0-) (¥yL°0)
chc.o 0€0°0~ cvao.on cvn,—.? c.SN.ol ZET°0 coma ‘0 €Zr°0 820°0- ¥26°0 uedep
(1z°0£) (zo°1) (90°Y) (90°S) (0z°s-) (6L°0-) (ve°1) (€T°0) (S0°0-) (L6°2)

cha.o 910 cNAﬁ.o -Qoﬁ.c cnv.n.el oyt°o- ugm.o 050°0 200°0- c.noo.o ‘¥'s°n

0 0 0 0 1] 0 ] o 0 K13uno)
ouy 8 L 9 S y 3 z 1 0 BuT3 20duy
Ya tq %q Ta n avw Py *a

£€°G STqel

VEION - s3xodxm Teasjelrd
:s3Insay uorjewr3isy uorjzenby arburs



*QOUSPTIUDO JO TAAST §56 IP JUROTITULTS J0U SUM J JWYI PUNOJ SUA IT ‘UDTIVTRIICO TWEILE 303 HuTIoeXI0O uod .gmﬁ!vqul.ﬂﬁmc«
*8°G O3 G°G SUOTIWDO 908 o I0J °SOUSPTIUCO JO TAWIT $G6 X OIOT WDIXF WRIBFITP ATIUOTITUBTS

128

1 »

(z0"0) (50°z-)  (vz°0-) (59°0-) (v (£0°0) (08°2-) (59°1-) (-2 Kuewzon
.- ¥00°0 S0 920°0- 10°0- ST10°T 910°0 6580~ 00°0-  8e8’t
(15" 1) (8€°0) (€2°1) (60°0) (98°2)  (65°D (€9°2-) (€8°0) (50°0-)

- 000 950°0 £81°0 S10°0 166°0 286°0 Tt 6%0°0 STT°0- wpeued
(L8°0-) (01°1-) (v0°€-) (09°T-) (e o) (12°0-) (€' (500 (65°2)

- £82°0- 861°0- 55570~ £62°0- 82¢°0 %T0-  06T'T- 660°0-  SKZ'L uedep
(8" (€9°0) (8s°s-) . (vs°0-)  (1L°0-) (st'0) (v (90°2-) (¥2°0-) (ze*n

JZET0 $50°0 JE0z°0- 220°0- 820°0- 6600  £BE°0 JETE0- $00°0-  865°C ¥*s°n

X
oy 8° L® 9® g® y° ° z° 1° 0o° Buya z0dar
¥q €q q Ta n avo Pa Xa

OJIXAW - s3xodxy Teasleltrd
:s3Insay uorjewr3isyg uorjenbd arburs

v°S ST1qel



*IUSPTFUCO JO TS 456 3¢ WROTITUBTS I0U SUA 0 JUYI PUNOJ SUA 3 ‘UDTIFTEIIO VTIee 303 Fur3cexo uody “0FI SuTen pRIwERIsd

*8°S 03 G°S suwoTImbo 98 o 204 .gaﬂﬂg.na#oﬂgga»ggm.

129

1
(L8°0) (19°0) (18°1-) (91°0~) (SL°1) (16°9) (61°0) (€2°¢€-) (ST°1-)
. L0T°0 $90°0 €ET°0-  T10°0- 68£°0  9£6°0 ¥80°0 RO €L T- Auvuzan
(v0°€) (89°1) (26°2) (65°D) (-0 (95°0) (s5°9) (zo'1) (L0°z-) (y°0-)
S0 29z°0 JLE20 »wio Y1070 %10 6rs°'T 89°0-  LTT°0- w9 1- wpeued
(o (0£° D) (6v'2) (9v°1-) ("D ) (61°0) (08°T) (02°0-)
. 00Z°0 SET°0 852°0 1sT°0- zsr'o 6180 STT°0 ,080°0 6€V°0- ueder
(ze*€) (y2°0) (D (61°0) ($9°2-) (98°0) (zy°z0) (05°T-) (1€°0-) (1€°0-)
otro 260°0 1900 ot0'0  vzt-o- nro 9zt 155°0- T10°0- »iv-o- ‘¥'s°n
o 0 o o 0 o 0 0 1) K13uno)
oyy 8 L 9 s ’ 3 z 1 0 But3z0dur
Yq €q a Ta n avd Pq *a

NVYMIVI - s3xodxd TexajelTd
:s3Tnsay uorjewr3isy uorienbd srbuts

S°S ITqeL



130

All the estimated elasticities had expected signs,
although many were not significant. The productive
capacity variable once again performed strongly being
significant in all cases for Korea and Taiwan and for
Mexico's exports to the U.S.A.

The uncertainty dummy performed in a consistent
but unexpected manner--exports were, if anything
shifting away from the U.S.A. Each of the t-statistics
(defined in equation 5.18) was found to be negative,
indicating a shift of exports away from the U.S.A. 1In
the case of exports to Germany by Korea and Mexico,
this structural shift was statistically significant
(see Table 5.6). The unambiguous conclusion from these
results is that the exports of these developing
countries did not shift in favor of the center country
as a result of asymmetric exchange risk.

It should be noted at this point that these results
are based on single equation estimation. Thus, it could
very well be that differential growth and inflation
rates among the importing countries since 1973 swamped
the effect of exchange risk and accounted for the
apparent shift in exports away from the center country.
This would be clarified if estimation was conducted
using a simultaneous approach--because the export

demand function would include domestic inflation and
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buying power of the importing countries as explanatory
variables. In the next section, the estimation pro-
cedure and results of the simultaneous model are

discussed.

Simultaneous Equation Model

The simultaneous model defined by equations 3.4-
3.6 is assumed to have a log-linear form as before.
The bilateral export supply function is the same as
equation 5.16 and is reproduced below for convenience

with the rest of the testable simultaneous model,

s _ 0 1 2 3
Xij = a5 + o5 log Pt %5 log Pgy t uij log CAP,
4 4 4n 2
+ ag U+ I LI Dn + ey (5.18)
n=1 1J J
and
a _ _0 2
Xij = ajy + alJ log P * a5 log Py t 2 log Yj
+ a log P + g 4+n D_ + 93 (5.19)
ij 9 Fxw n=1 iJ n i :
x5, = x9, (5.20)
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where
X?j is the demand for country i's exports by
country j:
de is the domestic price index in j

Y. 1is the gross national product of j

P is the price index of world exports

and all other variables have been defined earlier. The
time subscript has been omitted for notational con-
venience.

The bilateral export supply equation (5.18) was
estimated by the two-stage least squares method,
correcting for serial correlation where necessary.

As in earlier estimations, equations were re-estimated
without the adjustment for serial correlation, if p was
found to be insignificantly different from zero based
on an asymptotic t-test. The results are presented in
Tables 5.7-5.9 for Korea, Mexico and Taiwan respec-
tively.

As can be seen from the estimated elasticities
1 2 3

results was obtained by employing a simultaneous model.

(8 ), no significant improvement in the

The conclusion is, first, that the small country
assumption seems to be valid for bilateral exports as

well, at least in the case of the three countries



134

*8°S 03 G°G SUOTINDO 998 ‘0 JOJ °IVUSPTIUCO JO TAMST §G6 I OISZ WOIJ WRIFJTP ATUEOTITUbTS

1

(v9°y) (Lz°0) (y1-) (0£°0) (10°0-) (96°17) (v0°€) (v2°0) (ys°1) (9T°2-) e
Lo 850°0 60T°0- 650°0 100°0- S69°0 Lt 96€°0 o Jorz- 1o
(59°2) (00°2) (05°0) (s'n (10°0-) (€2°2) (€v°€) (€2°0) (s€°€-) (19°1-) Kuvaos
L0 Jsr0 250°0 £81°0 100°0- L9L°0 JZEE°T ZET°0 veo- or6°1-
(89°¥) (€1°2) (zZt°1-) (25°0) (€9°1-) ' (6L°2) (9L°0-) (LL e (61°0) epeuws
Lo ,559°0 0ZT°0- ¥90°0 8LT 0- 208°0 o6r'T 886 °0- JEaro- z62°0 P
(Lz° e (Lr°o-) (s2°z-) ez (10°9-) (8v°0) (81°¢) (z8°0) (£0°0) (SL°0) wedep
00 1€0°0- ,860°0- JET0- JE9z0- 621°0 ,886°0 z8€°0 £00°0 S€6°0
(L e) (9L°1) (61°€) (88°€) (ze') (€2°0-) (S¥°E) (9L°1) (ev°z-) (v v

80°0 6€2°0 60T°0 1ST°0 8yT°0 9¥0°0~- 918°0 865°0 €81°0- 080°T v's'n
L ] L ] L L ] L 3
oy 8° L® 9° g®° v e° ® 1° 0”° uh”wu:om_u.:

Ya €q Zq Ta n avo Pq *a

LS 9TqeL

VIION - s3Ixodxy Texajelrd
:S3TNSaY uoTjewr3lsy walxsAs snosauelTnuwrs



135

*SOUBPTFUCO JO TAAST $G6 IV JUBOTITUDTS J0U SUM JIVY] PUNOJ SUA T ‘UDTIRTIICO TUEIRE 307 Buricaxioo uodn 080 Huyen peywisa

*8°G 03 G°G suotaenba 998 ‘_ v IJ0J4 °9OUBPTIUOD JO [OAST $G6 IV OIIZ WOIF JUSILFFTIP ATIuwdoyzyubys
L 4

1
(82°0) (86°T-)  (L1°2-)  (L0°0-)  (6¥°2) (L1°0-)  (S€°z=) (»9°0-) (60°T) Kuvuzos
.. 0L0°0 LTZ°0-  0Z0°0-  0T0°0-  €¥Z'T 6€Z°0-  €56°0-  L60°0-  LIE'S
(0€°1) (0y°0) (zz*1) (€1°0-)  (26°T1) (8L°0) (80°2-)  (62°0) (S0°0-) epeuvs
. 98€°0 190°0 161°0 120°0-  ST6°0 268°0  €66°0-  9£0°0 102°0-
(18°0-)  (ZT°T-) (€0°€-) (BE°T-) (z9°0) (€1°0) (9€°z-)  (10°0-)  (SL°T)
. 66Z°0-  L0Z°0-  TLST0-  ZL2'0-  ZIE°O 6€T°0  0Z€'T-  T00°0-  #ZS°9 ueder
(L8° 1) (6v-0) (€s°S=)  (09°0-)  (8L°0-)  (8Z°0) (z8°D (z8°1-)  (S€°0) (vz°¢€)
LET°0 €90°0.  S0Z°0-  920°0-  TcO'0-  ZPO'O  B9Y°O L6Z'0-  600°0  OLI'E v's'n
oy oa ha wa mu vo na Ne .no ou OMMNWMMMH
Ya €q Zq Tq n dvo Pq *g

OJIXdAW - s3aodxd Teaslzeltd
:s3Insay uorjewrisd walsAsS snosuelTnUIS

8°G 3Tqel



136

°8°G 03 G°G suotienba 298 .ﬂu I04 °9OUSPTIUOCD JO TDADT §G6 dYI IV u:ao«uwcoﬁmc

(s8°1) (8L°0) (S9°0) (81°2-) (€2°0) (SL°T) (zL-s) (60°0) (zs°z-) (86°0-) Kuewzoes
CNA 0 ott°0 0°0 c~m._” ‘0~ ST10°0 1o chno ‘0 8€0°0 008 ‘0= €LS°1-
617 (100 (6D (68D (1) (s8°0)  (w's)  (89°0) (e (09 —
CNA.Q cvam.o cw'N.o SLT°0 810°0 6LZ°0 ao._nm..n o anhd.OI »69°1- P
(ve°1) (80°1) (0s°1) (59°2) 6r1-) (S6°0) (LT°€) (¥9°0) (6z°1) (z9°0-) uedep
cNA.o o mwio cnbﬂ.c €vieo- 9¢€°0 cvmh.o (13 A1) €L0°0 L9%°1-
(0S°€) (19°0) (r-n) (¥Z°0-) (LLez-) (L8°0) (s0°21) (S9°1-) (99°0-) (62°0-) “¥*s°n
c._”d.o ¥L0°0 €90°0 Z10°0- CAN._”.QI L91°0 cmz..ﬁ -nom.cl ¥Z0°0- 19¢€ "0~

0 0 ) ) L) o 0 0 0 K13uno)
oy 8 L 9 s v € z 1 0 Buy3z0dur

Yq tq Zq Ta n avo Pq *a

NVMIVL - s3xodxd Texajertrd
:s3Tnsay uoTjewr3lisd wealsAS snosauelxTNUTS

6°S 91qelL



137

examined in this study. Second, there is no evidence
to suggest that exports have been biased towards the
U.S.A. The coefficients of the uncertainty dummy

are insignificant in all cases except for the exports
by Korea and Mexico to Germany--and in these cases,
the signs of the coefficient indicate a movement

towards Germany which is not a center country.66

66The computation of a t-statistic as defined in equation

5.18 is extremely complex for the simultaneous equation
model especially when estimation requires an adjustment
for autoregression. Fortunately, because the coeffi-
cients of the uncertainty variable were insignificant,
this computation was not undertaken. The results were
bound to be insignificant. For Germany's imports from
Korea and Mexico, the t-statistic would have had the
wrong sign in any case, even if it were significant.



CHAPTER 6

SUMMARY AND CONCLUSIONS

The study was conducted to examine the developing
countries' claim since the inception of the floating
exchange rate system in 1973 that

(1) The increased exchange risk present under
floating exchange rates has hampered their ability to
export;

(2) The influence of exchange risk is asymmetrically
felt in exports to the center country (i.e. to the
country to whose currency the developing countries'
currencies are pegged) and in exports to all other
countries. It was argued that faced with lower risk
in their traditional markets, exporters in developing
countries would prefer to concentrate their exports to
the center country.

Before these claims could be evaluated, two under-
lying questions needed to be addressed. The first
related to the influence of exchange risk on the export
decisions of an exporting firm. This micro question has

been addressed in the literature either in the context
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of a domestic firm with no access to futures contracts
(which corresponds to the case of an exporter with no
access to forward exchange markets) or in the context
of a trading firm with access to a perfect forward
exchange market. In addition, previous discussions
employed specific utility functions, and therefore,
their generalization was questionable.

In Chapter 2 of this study, the influence of exchange
risk was analyzed using a general utility function with
the only restrictions imposed being that marginal utility
is positive and declining (u'>0, U"<0) and that the firm
exhibits decreasing absolute risk aversion. Another
important generalization was achieved by allowing the
forward exchange market to be imperfect. 1In this
general framework, it was found that a firm's export
decision would be influenced by exchange risk. In most
developing countries, where overt exchange speculation
is generally prohibited and forward markets are imper-
fect, exchange risk could be expected to have an inverse
relationship with exports. The two extreme cases of a
non-existent forward exchange market and a perfect
forward exchange market become special cases of the
general model. Thus, a reconciliation between contra-

dictory conclusions in existing literature was achieved.
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Exchange risk has historically been equated with
exchange variability (volatility). This approach
totally neglects the important role of expectations.
It was argued here that inability to forecast future
exchange rates (i.e. forecasting error) is a more
appropriate indicator of exchange risk. The rationale
for rejecting variability as an appropriate measure
of risk is, simply stated, that if exchange rates could
be forecasted with accuracy a mere increase in vola-
~tility would not imply a greater risk. It could be
argued that the distinction is trivial because only
if exchange rates have a known unchanging and deter-
ministic relationship with other variables (whose
future values are known with certainty) is perfect
forecasting possible. And because such a situation
is unlikely, the distinction is not important. But
the issue is one of degree. At times, exchange rates
may be easier to forecast than at others, and this
relates not to their volatility per se, but to the
knowledge of their underlying structure.

Based on this concept of exchange risk (and a
few authors have employed it recently), time series
analysis was used to obtain forecasts of exchange
rates. Forward rates have been used elsewhere as

proxies for exchange rate expectations with some



141

success. Several justifications were provided in
Chapter 4 for the choice of the alternative method
employed in this study. Four proxies for exchange
risk were developed, and it was found that exchange
risk was considerably larger in the period of floating
rates than it had been under pegged rates, by each
measure.

This analysis provided the basis for addressing
the two central empirical questions raised by the
developing countries. The aggregate export markets
of India, Israel, Korea, Mexico and Taiwan, and the
bilateral export functions for Korea, Mexico and Taiwan
were modeled both as single equations and as simultaneous
systems to test these two hypotheses.

In the context of aggregate exports, the notion that
exchange risk had dampened exports did not have empiri-
cal support. The conclusion, in short, is that although
exchange risk had increased significantly since the
introduction of floating rates and on a theoretical
micro level exporters could be expected to reduce
exports as a result, there is no empirical evidence to
suggest that this did occur. Several interesting
possibilities arise from this finding. First, the
influence of exchange risk on export levels may be so
weak that its effect cannot be identified empirically.

Second, it may be that for institutional reasons
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traders in these countries may be active in both import
and export markets, thereby largely neutralizing the
effect of exchange risk on exports. Lastly, the
currency denomination of export contracts has an impor-
tant bearing on this issue and may explain why theore-
tical expectations were not realized in the empirical
tests.

Following the line of argument presented in Chapter
3, if exchange risk had a bearing on export levels,
then for developing countries that kept their currency's
pegged to a major currency, exports could be expected
to shift structurally towards this center country. The
increase in exchange risk would be asymmetric vis-a-vis
the center currency and all other currencies. Because
of pegging practices, the increase will be lower for the
center currency. In testing for such a shift in the
exports of Korea, Mexico and Taiwan, in both a single
equation and a simultaneous model, it was found that
there was no empirical evidence to support this argument.
Once again, the conclusion is not as unambiguous as it
may sound. The comments made in the context of aggre-
gate exports apply here also, and the currency denomina-
tion of exports contracts could possibly be even more

important in the case of bilateral exports.
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The unresolved issues, although considered beyond
the scope of the present investigation, represent
potential areas for future research. When the effects
of these institutional and other factors can be identi-
fied and their influence on the relationship between
exchange risk and export levels measured, an unambiguous
answer to the question can be obtained. 1In the interim,
the conclusion must be that there is insufficient
empirical evidence to support the hypothesis that the
increased exchange risk under floating rates has
adversely affected the export performance of the
developing countries.

In view of this, it is particularly interesting
that exchange rate stability continues to receive
increasing attention in international fora, such as
the IMF. At the annual IMF meetings held in Belgrade
in October 1979, exchange stability was considered
to be a pressing issue even by the industrial nations
of Europe whose financial and exchange markets are

generally posited to be perfect.
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Proposition: Complete hedging will occur if and only if

the expected marginal revenue of converting foreign
exchange through the future spot market exactly equals
the net marginal revenue of conversion through the

forward market and the marginal production costs, i.e.

a=1if pr=f[1-C,'(f)] =C;'(q)
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Proof:

=S
m

opfq + (l-a)prq - Cl(q) - C, (apfq)
Adding and subtracting pfq, we have:
m = (l-a)pq(r-f) + pfq - C,(q) - C,(epfq)

From which,

BEMN] - E(u' (n) [(1-a)p(r-£) + pf - c,’
- C,"apfl} = 0 (Al.1)
BB - gy (n) [pa(f-r) - C," pfal} = 0 (AL.2)
When o« = 1, we have, from 1.1,
pf[l-C2'] = Cl' (Al.3)

and from Al.2, noting that = = pfq - C1 (q) - Cz(apfq)

when « = 1 (i.e. it is non-stochastic), we get
r . p/q = p/q . fl1-C,'] (31.4)
or r = £l1-c,']

Al.3 and Al.4 together imply that pr = cy'-
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For sufficiency, we need to show that if Al.3 and Al.4

hold, the hessian:

g -
azE[U(n)] azE[U(n)]
3 3q oa
q
32E[U(T) ] 32E[U (1) ]
L g do Ja

is negative definite. Specifically, we need to show

that the determinate of H,, |H2| > 0. When Al.3 and

Al.4 hold:

2
2EUM] - gy ((1-a)p(r-£) + pf - ;' - C,"apf]?
3q
- ut[c," + C2“(apf)2]} (AL.5)
32E[U(T) ] 2
————— = E{U"[pa(f-r) - C,'pfq]
3q
- U' c,"(pfe)?) (Al.6)
32E[U(ﬂ)]
-a_qar = E{U"[(l—a)p(r—f) + pf - Cl'

- Cz'apf][pq(f-r) - C,'pfql

2

+ U'[p(f-r) - C,'Pf - C,"ap £2q11 (a1.7)

2
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VVhen « = 1, we know from Al.3 and Al.4 that pf (1 - Cz')
=C,', and r=f(1- C,'). Upon substitution,

equations Al.5 - Al.7 reduce to:

2

) - - ] (] n 2 J
;;7 E[U(T) = E{U [Cl + C2 (pf) “} (Al.5"')
32 2 — .2 2
— E[U(m)] = E{U"[(pg)” (r-r)” - U'Cz"(pfq) }
oa

(Al.6')

32 — 2.2

3q 3% E[U(m)] = E{U'[p(r-r) - Cz"p £f7ql} (A1.7")

Furthermore, at o« = 1, 7 is non-stochastic. Therefore,

we can write, for equations Al.5' - Al.7°',
52 2
— E[U(m)] = - U'[C," + C,(pf) "]
2 1 2
aq
52 2 2 2
5 E[U(m)] = U"[(pa) “oL] - U'IC,"(pfq)”]
Lo}
where oi = Variance of r and

2
3 = = ]! n22
39 3% E[U(m)] = U C2 p fq

respectively.
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Finally, the determinant of H2 is:

- vtlcy" + ¢," (p6) 21 (U (pa®) o2 - U'c," (pf@) )

- [u'c,"p’e%q)?

P S— ] n " 2 2 [} 2 [1] (1) 2
= Uu'vu cl (pq) o + (U') c:L C2 (pfq)

- L " L] 2.2 2 2

Uu'vu C2 (p"£7q) o

2

+ [U' c,"p £291% - [u' c,"p?£3q1?

n
2pfq]

The last two terms cancel out. Since, U"(w) < 0 and

C;" (@), C,"(F), U(m) > 0, we can conclude that |8, |

completing the proof.

> 0,
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Proposition: The demand for a country's exports to

another country approaches perfect elasticity when
these exports represent a small fraction of the latter

country's aggregate imports.
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Proof:67

The global demand by country j for a commodity (x)

can be stated as,

W= X(Px ’ Pw) + [W - X] (Px ’ Pw) (A2.1)

X 1is j's demand for country i's exports of commodity

W 1is j's global demand for x.
P_ is i's export price for x.

P is export price for x from all other exporting

countries.

6'Zrhe proof is similar to the one provided in Kreinin,
M.E., International Economics: A Policy Approach,
3rd ed. (New York, NY; Harcourt, Brace & Jovanovich,
1979) for aggregate exports.
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Differentiating A2.1 with respect to Px,

aw _ ox , ox . Pu afw-x) , alw-x) , Pw
dpP_ =~ 3P 3P dap 3P oP dp
X X w x b w X
(A2.2)
P
Multiplying both sides by 3§ and re-writing terms in

the form of elasticities, we get,

-n Y= + 7 ,[W-x]+3.dpw[ax+a[w-x]]
W X X [w=x] X X dPx an 8Pw
(A2.3)
where,

n.. is the price elasticity of demand, of j's global

P
. . . oW | X
imports of x, with respect to Px' i.e. 35; -
Ny is the price elasticity of demand for i's exports
P
. axX X
of X, 1.e., F ';
X
" [wex] is the cross price elasticity of demand for
. . 3 [w=-x] Py
other countries' exports of x, i.e., .
9P, lw=x]

Rearranging terms, A2.3 may be written as,

no=on w o, n . [w-x] + dPw . Ei X + 9 [w=x]
X w X [w=x] X de X 3Pw oP w

(A2.4)
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When i's exports of x to j (X) are a very small fraction
of j's total imports of X (W), then
WeX dap

—_—r e, x> and E§E =0
X

xl=

It follows directly from these observations that,

n ————* ® as

X W

__..—*0

Summing over all commodities exported by i to j, we may
conclude that this relationship holds in the aggregate,

thus completing the proof.
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For completeness and also to verify the validity
of the small country assumption the aggregate export
supply function (equation 5.1 and reproduced below as
equation A3.1l) is estimated in a simultaneous model,
with export prices being determined endogenously. The
trend in the literature has been towards simultaneous

68 but it is not clear whether the incre-

estimation,
mental effort and complexity is justified in terms of
the results, i.e. whether the simultaneous approach
yielded significantly superior results.

By estimating the export supply equation as both

a single equation and a simultaneous system in this

study is defined by equations A3.1-A3.3.

Country i's Export Supply

S
log X = B + B, log XPI + B, log DPI + B, log.CAP
t; oi 1i t, 2i ti 3i i ty
i 4
+ B, R + I B D + € (A3.1)
4i ti n=1 4+ni n ti

68See for example, Hooper, P. and Kohlhagen, S.W., "The

Effect of Exchange Rate Uncertainty on the Prices and
Volume of International Trade", Unpublished, 1978;
Goldstein M. and Khan, M.S., "The Supply and Demand for
Exports: A Simultaneous Approach", REStat, March 1977,
p. 285; and Grossman, G.M., "A Quarterly Econometric
Model of the Exporting Behavior of Some Non-Industrial
Countries", Unpublished, MIT, 1978. The last is of
particular interest since it is concerned with develop-
ing countries.
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World Demand for Country i's Exports

d
log Xt. =ag + oy log XPIt. + a,
1 1 1

log XPW_ + «a

£ 3 log WXQt

o D + n
1 3+ni n ti (A3.2)

Equilibrium in Export Market of Country i

s _ d
xt. - xt. (A3c3)
i i
where,
XS is the world demand for country i's exports in
i
period t;

XPWt is the price index of world exports in period t;

WXQt is real world purchasing power;

ne is the stochastic error term;
i

and all other variables have been defined earlier.
This specification of the demand function for a
country's export is similar to that used generally in
the literature. Total world exports have been used to
measure real world purchasing power for reasons of

data availability, although some researchers have argued



155

that it is a preferred measure because it reflects
some of the restrictions in trade which world income

would not.69

Quarterly data on income is just not
available for most countries.

The export supply functions of the five countries
under consideration (India, Israel, Korea, Mexico and
Taiwan) were estimated using 2 SLS. An adjustment for
serial correlation was made in the initial estimation
and an asymptotic t-test conducted on Rho (p). Where
the null hypothesis, p=0, could not be rejected, the
equations were re-estimated by ordinary least squares
(oLs).

The results of the estimation are presented for Rl

and R2, the two alternative formulations of the uncer-
tainty variable, in Tables A3.1 and A3.2. In the case
of India and Korea, serial correlation existed, but for
Israel, Mexico and Taiwan, the OLS results are shown
because p was insignificant at the 95 percent level of
confidence.

A comparison of the export supply elasticities
derived from simultaneous estimation with those estimated

by single equation estimation (Tables 5.1 and 5.2)

clearly reveals that no appreciable improvement in the

69Polak, J.J., An International Economic System, pp.

47-51 (Chicago, Ill.; University of Chicago, 1953).
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results resulted from simultaneous estimation. The
conclusion is that, at least for the five countries
examined here the small country assumption on the export
supply side was appropriate. Unfortunately, there is

no justification for a generalization of this conclusion.



APPENDIX D



159

*30USPTIUOCD JO [IAIT Juddaad 66

3@ JuUEOTITubTs jJ0uU SeM J IRYI PUNOF SeM 3T ‘UOTILTIIIOD TRTIIS I0F UOFIOIII00 uodn °*0STO Huysn ooaqluu-uc

L]

*@ouvdT3ITubys JO TEA®T juedaad ¢ 3Ie u:auuuﬁcu«m-

*8073I8FIVIS~-3 9Iv sIseyjueIed Uf SIPQUNN °‘suor3iduny A1ddns 3xodxe ¥3vbaabEY

1
. (o€*0)  (8z°T)  (8T9°0) (L8*z-) (L1°2) (¥9°9T)  (86°0) (v8' 1) (56°LT-) R
610°0 250°0 LT0°0 «9TT°0-  LBO°0 #TLT°T 6¥1°0 #ZE0°0  #€O0E°L-
(09°0-) (9L°L=)  (ST°¥-) (6L°1-) (LT°T) (L8°2) (Ly'z-) (v6°0-) (88°9T1) po—
.. 9T0°0- #¥EZ°0-  #LZT°0- $50°0-  TZ0°0  #96£°0 €ZE°0-  #TEO°0  #ZOZ°V
(0z°6z) (v8°0)  (S¥°Z-)  (88°0-) (69°0T-) (60°0-) (sL°2) (r6°1T) (12°0) (s8°1-) vo10%
¥596°0 L50°0 #95°0-  ZZO°0-  #SEZ°0-  T00°0- LBY'0 ¥65°0 800°0-  T06°Z-
(99°T)  (SL°S=)  (Z€°0) (66°S) (€v°0-) (zZ°6) (96°2) (96°2-)  (96°¥-) S
b ZLO°0  «L8T°0- 0T0°0 #S6T°0 600°0  +E¥8°0 997°0 #620°0-  »ZST°T-
(yy°2) (6£°0-) (¥¥°2-)  (6¥°€~) (95°0) (8°1=)  (LL°T) (zo*' 1) (ze*)  (v1°0 -) —
v62°0 €20°0~ +9L0°0- +0ZT°0 610°0  ~TTT°0- #96L°0 £9Z°0 #820°0  €ST°0 -
oyy 8y Ly 99 Sg Yy £y Zy Ty 0y K13unod
Ya q Zq Ta c¥ avo Py *a
T=f
-3, ﬁlﬂlu.u 1 I [ k4 . o
ezt Y|t

HﬁhuMmmwowz 9I9YM UOTIRTSII0) TeTIS3S I0F paisnlpvy)

mm - s3Insay uorjewr3sy uorjenbd arburs

1°vV 31qed



160

*9OUPPTIUOD JO TIAST Juadaad G¢
3@ JUROTITUBTS 3JOU SEM J VY] PUNOJ SeM IT ‘UOTIRTIIIOD TUTIIS IO UOTIDVII0O uodn -0STO BUTsn pPIIPWTISA4s

*20USPTIUOD JO TIADT JuUadIad G v JURDTITUBTS

*807387IVIS-] 91V 8989YIUIwd ur s19quMN °suor3zouny A1ddns 3Jzodxs @3ebaibby

1
" (sT°0) (sz°1) (€€°0) (€6°2-)  (L6°T) (19°91)  (S6°0) (98° 1) (SS°LT-)  yomyes
010°0 150°0 €10°0  #6TT°0- #2L0°0  #9LZ°1 910 +€€0°0 #Z0E" L-
(8€°0-)  (oL°¢-)  (TT°9-)  (8L°T-)  (zZO°T) (EL°T) (62°2-) (56°0-) (€9°9T) J—
* ST0°0- «ZEZ°0- «9ZT°0-  ¥50°0- 9T0'0  06E'0  »9TE"O- Z10°0-  »L6T°0
(10°62) (v8°0) (68°0-) (68°0-)  (69°0T-) (ST°0-)  (LL°2) (96° 1) (€2°0) (16°1-) vo10y
#596°0  LSO°0  #¥S0°0-  ZTO°0- #SEZ°0-  T00°0  #689°0 €09°0 600°0 656°2-
(v8° 1) (LL*s=)  (s€°0) (L0°9) (01°1-)  (z0°6) (6¥°€) (zo*€-) (v6°¥0)
i 180°0  «98T°0-  TI0°0  #S6T°0 020°0- «¥18°0 S6T°0 *620°0-  «PET"T- Tovast
(69°2)  (Lz"0-) (zs°Z-) (TL°€-)  (19°0) (€2°2) (1 (sz°1) (v 1) (61°)
$T2E" 970"~  «LL0°~  #SZI°~ 0z0* #TTT - 099" Tog* vz0°* 81z* eTpuI
oyy 8y Ly 9y Sg Yy £g Ty Ty 0y K13unod
Ya €q Zq Ta K. avd Pa xd

1=
-3, _ f-1-3 1213
1 Tilarr T

Htﬂﬂm.vmmwumﬁ 9I9YyM UOTIRT3IX0D Teraas 103 pa3isnlpv)
b - s3Tnsay uor3jewr3isdy uorizenbd aTburs

¢°vY S19el



BIBLIOGRAPHY



BIBLIOGRAPHY

Aliber, R.Z., "The Firm Under Pegged and Floating Exchange
Rates", Scandinavian Journal of Economics, #2, 1976.

Arrow, Kenneth J., Essays in The Theory of Risk Bearing,
Markham Publishing Company, Chicago, Illinois, 1971.

Black, Stanley W., "Exchange Policies for Less Developed
Countries in a World of Floating Rates", Essays in
International Finance #119, International Finance
Section, Princeton University, Princeton, N.J.,
December 1976.

Box, G.E.P. and Jenkins, G.M., Time Series Analysis,
Holden Day, San Francisco, CA, 1970.

Caves, R.E., "Flexible Exchange Rates", American Economic
Review, May 1963.

Caves, R.E. and Johnson, H. (eds.), Readings in Inter-
national Economics, Richard D. Irwin, Inc.,
Homewood, Ill., 1969.

Clark, Peter B., Uncertainty, Exchange Risk and the
Level of International Trade", Western Economic
Journal, September 1973.

Cline, W., International Monetary Reform and the Develop-
ing Countries, Brookings Institution, Washington, D.C.,
1975,

Coes, Donald V., "Firm Output and Changes in Uncertainty",
American Economic Review, March 1977.

Einzig, P., A Dynamic Theory of Forward Exchange,
MacMillan and Co., London, England, 1968.

Ethier, Wilfred, "International Trade and the Forward
Exchange Market", American Economic Review, June
1973.

Farber, A.L., "A Note on the Optimal Level of Forward

Exchange Transactions", unpublished, University of
Brussells & CORE, September 1975.

lel



162

Farber, A., Roll, R. and Solnik, B., "An Empirical
Study of Risk Under Fixed and Floating Exchange",
Journal of Monetary Economics, (supplementary
series), 1977.

Friedman, M., "The Case for Flexible Exchange Rates",
in Canes, R.E. and Johnson, H. (eds.), Readings
in International Economics, Richard D. Irwin, Inc.,
Homewood, Ill., 1969.

Ginman, P., The Relative Effects of Uncertainty on
Import Volume Under Flexible and Pegged Exchange
Rates: The Canadian Experience 1951-1964, unpub-
lished doctoral dissertation, Michigan State
University, E. Lansing, Michigan, 1969.

Goldstein, M. and Khan, M.S., "The Supply and Demand for
Exports: A Simultaneous Approach", Review of
Economics and Statistics, March 1977.

Grassman, Sven, "Currency Distribution and Forward
Cover in Foreign Trade: Sweden Revisited, 1973",
Journal of International Economics, May 1973.

Grossman, G.M., "A Quarterly Econometric Model of the
Exporting Behavior of Some Non-Industrial Countries"”,
unpublished manuscript, Massachusetts Institute of
Technology, 1978.

Grubel, H.G., Forward Exchange, Speculation and the
Internatlonal Flow of Capital, Stanford University
Press, Stanford, Ca., 1966.

Hooper, Peter and Kohlhagen, Steven W., "The Effect of
Exchange Rate Uncertainty on the Prices and Volume
of International Trade", unpublished manuscript,
Federal Reserve Board, New York, N.Y., 1978.

Jones, R.W. and Berglas, E., "Import Demand and Export
Supply: An Aggregation Theorem", American Economic
Review, March 1977.

Kmenta, J., Elements of Econometrics, Macmillan & Co.,
New York, N.Y., 1971

Kreinin, M.E., International Economics: A Policy Approach,
3rd edition, Harcourt, Brace and Jovanovich, New
York, N.Y., 1979.




163

Lanyi, A., "The Case for Floating Exchange Rates Recon-
sidered", Essays in International Finance #72,
International Finance Section, Princeton University,
Princeton, N.J., 1969.

Liu, Ta-Chung, "The Elasticity of U.S. Import Demand:
A Theoretical & Empirical Reappraisal", IMF Staff
Papers, International Monetary Fund, washington,
D.C., February 1959.

Madala, G.S., Econometrics, McGraw-Hill, New York, N.Y.,
1977.

Magee, S.I., Brookings Papers on Economic Activity,
Brookings Institution, Washington, D.C., T77§.

McKinnon, Ronald I., Money in International Exchange,
Oxford University Press, New York, N.Y., 1979.

Morgan, E.V., "Theory of Flexible Exchange Rates",
American Economic Review, June 1955.

Pindyck, R.S. and Rubinfeld, D.L., Econometric Models
and Economic Forecasts, McGraw Hill, New York,
N.Y., 1976.

Polack, J.J., An International Economic System, Univer-
sity of Chicago, Chicago, Illinois, 1953.

Rothschild, M. and Stightz, J.E., "Increasing Risk II:
Its Economic Consequences", Journal of Economic
Theory, March 1971.

Sandmo, Agnar, "On the Theory of the Competitive Firm
Facing Price Uncertainty", American Economic Review,
March 1971.

Sohmen, E., Flexible Exchange Rates, University of
Chicago Press, Chicago, Illinois, 1969.

Suss, E., "The Variability of Exchange Rates Under
Alternative Regimes", unpublished manuscript,
International Monetary Fund, Washington, D.C.,
December 1976.

Tracy, M. and Ginman, P.J., "An Empirical Examination
of the Traditional Aggregate Export Demand Model",
Review of Economics & Statistics, February 1976.




164

Yeager, L.B., International Monetary Relations: Theory,
History and Policy, 2nd ed., Harper & Row, New York,
N.Yt' 1976.

Zijlstra, Jelle, quoted in "Currency Float Draws Sharper
Criticism, But Officials Seen Cautiously Optimistic,"
Wall Street Journal, June 13, 1978.




