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The Theory of Forward Exchange and 
Effects of Government Intervention 
on the Forward Exchange Market 

S.C. Tsiang* 

THE THEORY OF FORWARD EXCHANGE badly needs a sys- 
tematic reformulation. Traditionally, the emphasis has always been 

upon covered interest arbitrage, which forms the basis of the so-called 
interest parity theory of forward exchange.1 Modern economists, of 
course, recognize that operations other than interest arbitrage, such as 
hedging and speculation, also exert a determining influence upon the 
forward exchange rate,2 but a systematic theory of forward exchange 
which explains precisely how the interplay of all these different types of 
operation jointly determine the forward exchange rate and how the 
forward exchange market is linked to the spot exchange market still 
appears to be lacking. 

The purpose of this paper is to work out a more comprehensive and 
systematic theory of forward exchange, which would enable us better to 
understand the behavior of the forward exchange rate and to deduce 
the likely consequences of government intervention in the forward 
exchange market. 

* Mr. Tsiang, economist in the Special Studies Division, is a graduate of the 
London School of Economics, and was formerly Professor of Economics in the 
National Peking University and the National Taiwan University. He is the au- 
thor of The Variations of Real Wages and Profit Margins in Relation to Trade 
Cycles and of several articles in economic journals. 1 See, e.g., Henry Deutsch, Transactions in Foreign Exchanges (London, 1914), 
p. 174, and J.M. Keynes, Tract on Monetary Reform (London, 1923), pp. 122-32. 

2 See Keynes, op. cit.; P. Einzig, The Theory of Forward Exchange (London, 
1937); League of Nations, Economic Intelligence Service, Monetary Reviews 
(Geneva, 1937), Section B, "The Market in Forward Exchanges." pp. 42-51; 
C.P. Kindleberger, "Speculation and Forward Exchange," Journal of Political 
Economy, Vol. XLVII (April 1939), pp. 163-81, and International Economnics 
(Homewood, Illinois, 1953), Chap. 3, pp. 39-57; F.A. Southard, Jr., Foreign Ex- 
change Practice and Policy (New York, 1940), Chap. III, pp. 75-111; A.I. Bloom- 
field, Capital Imports and the American Balance of Payments, 1934-1939 (Chi- 
cago, 1950), Chap. II, pp. 39-85; J.E. Meade, The Theory of International 
Economic Policy, Vol. 1, The Balance of Payments (London, 1951), Chap. XVII; 
J. Spraos, "The Theory of Forward Exchange and Recent Practice," The Man- 
chester School of Economic and Social Studies, Vol. XXI (May 1953), pp. 87-117; 
and M.N. Trued, "Interest Arbitrage, Exchange Rates, and Dollar Reserves," 
The Journal of Political Economy, Vol. LXV (October 1957), pp. 403-11. 
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INTERNATIONAL MONETARY FUND STAFF PAPERS 

Some Definitions 

In this paper, the exchange rate will be expressed as the price of a 
unit of a given foreign currency in terms of local currency. Similarly, 
the forward exchange rate will be expressed as the unit price in local 
currency of foreign exchange bought or sold for future delivery. For- 
ward premium (or discount when negative) is to be understood as the 
discrepancy between the forward and spot exchange rates as a per- 
centage of the spot exchange rate. 

In normal circumstances, the forward exchange rate is determined 
by three main types of operation: 

1. Hedging in connection with foreign trade. This type of operation 
arises out of the normal desire of merchants who trade with foreign 
countries to insure themselves against the risk of exchange fluctuation 
affecting their current transactions, which are normally contracted 
months before the payments or receipts involving foreign currencies 
become due. The contracted amount of payment or receipt in foreign 
currency can be transformed immediately into an obligation or a claim 
fixed in one's own currency by means of a purchase or sale of forward 
exchange of the same amount. 

2. Speculation. Speculation may be defined in a narrow sense and a 
wide sense. In the narrow sense, speculation in forward exchange means 
any sale or purchase which results in the deliberate incurrence of addi- 
tional risks of exchange uncertainty on the part of the operator-i.e., 
it increases the net open position (long or short)3 of the operator- 
with a view to profiting from the discrepancy between the current for- 
ward rate and the probable future spot rate that the operator expects to 
prevail. Speculation in this narrow sense is to be contrasted with "hedg- 
ing," which is defined as a sale or purchase of forward exchange calcu- 
lated to reduce the pre-existing exchange risks of the operator-i.e., 
it covers (or reduces) his original open position. In this narrow sense, a 
professional speculator who closes somewhat his excessive open (long 
or short) position because of a change in his expectations as to future 
spot rates or a change in the current forward rate must be regarded 
as a hedger performing a hedging operation. On the other hand, a mer- 
chant who chooses to hedge only a part of his exchange commitment, 
because the current forward rate is too high (or too low) in relation to 
the future spot rate which he expects, cannot be regarded as speculating 

3 As defined by Professor Kindleberger, an excess of uncovered claims over 
liabilities in foreign exchange is called a "long position"; an excess of debts over 
assets, a "short position." See Kindleberger, International Economics (cited in 
footnote 2), p. 40. 
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THE THEORY OF FORWARD EXCHANGE 

at all, even though his decision not to hedge is essentially similar to that 
of a speculator who takes a chance in incurring an open position. 

In a wide sense, speculation may be defined as the deliberate assump- 
tion or retention of a net open (long or short) position in foreign ex- 
change upon consideration of the current forward rate and the probable 
future spot rate which the operator concerned expects to prevail. Under 
this broad definition, a merchant who fails to hedge to the full extent 
of his net exchange commitment is, to a certain extent, speculating. This 
wider definition is the more convenient, since merchants who deliber- 
ately leave parts of their commitments unhedged are essentially making 
the same type of decision as professional speculators who deliberately 
assume risky commitments (open positions); consequently, the two 
actions can be analyzed in the same way. 

When speculation is defined in this wide sense, however, we must 
assume that merchants, acting as hedgers, automatically hedge to the 
full extent against their exchange commitments by purchases or sales 
of forward exchange unless the exchange risks are already eliminated by 
other arrangements. If some of them do in fact leave part of their risky 
commitments unhedged, we shall treat them as if they, this time acting 
as speculators, have reassumed net open positions by opposite forward 
transactions, offsetting part of the forward purchases or sales with 
which they have supposedly hedged themselves against all exchange 
risks in their original commitments that may arise out of their trade 
transactions. 

3. Covered interest arbitrage. Short-term funds have a natural tend- 
ency to flow from one country to another in search of the highest 
returns. Through the mechanism of the forward exchange market, such 
search for the highest returns can be divorced of any speculative ex- 
change risk; that is, the person (or institution) that transfers funds 
from one country to another in search of higher returns on investment 
can cover his spot exchange transactions by forward transactions in the 
opposite direction and thus avoid assuming any net open position in 
foreign exchange. Covered interest arbitrage may thus be defined as an 
international transfer of spot funds for short-term investment pur- 
poses covered by a simultaneous forward transaction of the same 
amount in the opposite direction. Such an operation leaves the net posi- 
tion and exchange risk of the operator unchanged, which is the essen- 
tial feature that differentiates it from both hedging and speculation. 

Normally, these three types of operation are likely to be performed 
by different groups of people or institutions; however, not infrequently 
the same person or institution may perform more than one type of 
operation at the same time. Commercial hedging (in the automatic 
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sense) is, of course, performed chiefly by merchants, and speculation 
chiefly by professional or amateur speculators. However, as we have 
already seen, speculation in the wide sense is practiced to some extent 
by merchants who decide not to hedge up to the full amount of their 
commitments. Interest arbitrage is engaged in chiefly by banks and 
other financial institutions; but, as we shall see later, merchants and 
speculators may, in a sense, engage in interest arbitrage in connection 
with their hedging or speculating operations. Furthermore, although 
banks usually profess that they do not, as a rule, take any speculative 
open positions in foreign exchange and strive to balance their positions 
in each currency at the close of each day, available statistics indicate 
that their net positions (both spot and forward) in each foreign cur- 
rency are not always zero and, therefore, that they are engaged in some 
speculative operations according to our definition in the wide sense. 

In normal circumstances, these three types of operation constitute 
practically all the supply and demand for forward exchange. In times 
of abnormal disturbance, however, the authorities of the countries con- 
cerned may intervene directly in the forward market through forward 
purchases of their own currencies in order to prevent the forward dis- 
counts from widening too much-sometimes in addition to restrictions 
on interest arbitrage or speculation.4 

Covered Interest Arbitrage 

Since the traditional theory of forward exchange as set forth by 
Keynes in his Tract on Monetary Reform is based mainly upon the 
possibility of interest arbitrage, we shall now consider this type of 
operation on the forward exchange market. As pointed out above, short- 
term funds tend to flow from one center to another (say, from New 
York to London) if the rate of return in one center (London) is higher 
than that in the other (New York), after the risk of exchange fluctua- 
tions is eliminated by a forward exchange transaction in the opposite 

4 The central banks usually reserve the right to intervene in their forward ex- 
change markets for the purpose of influencing the forward rate for any particular 
foreign currency. In some cases, e.g., in the Danish and Swedish forward markets 
for U.S. dollars, the central banks concerned actually buy and sell forward dollars 
at their respective official spot buying and selling rates, with a certain discount for 
forward purchases and a certain premium for forward sales. However, at least one 
central bank, namely that of Belgium, has announced that it presently does not 
intervene in the forward markets for U.S. and Canadian dollars. Recently, there 
has been a debate going on in the United Kingdom with regard to the question of 
whether or not the authorities should intervene in the forward market. 
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direction. This proposition has been most precisely formulated by 
J. Spraos.5 His formulation, with our own notation, is as follows: 

SR=spot exchange rate-say, the sterling-dollar rate, quoted in 
terms of dollars per unit of sterling; 

FR = three-month forward sterling-dollar rate quoted as for the spot 
rate; 

Ia= short-term interest rate in New York per three months; 
Ib= short-term interest rate in London per three months. 

The proposition can then be stated that short-term funds would tend 
to flow from New York to London, if 

FR 
(l+1) > (+Ia); (1) SR 

conversely, funds would tend to be transferred from London to New 
York, if 

FR 
FR(1+I)< (1+Ia). (2) 

For example, $100 invested for three months in New York would be- 
come $100 X (1+Ia); and if the same sum in dollars is converted into 
sterling at the current spot rate and invested for three months in Lon- 
don and then converted back into dollars at the current forward rate for 

sterling for three months' delivery, it would become $100X R(1l+I). SR 
If the latter sum is larger, arbitragers would gain a net profit by a 
temporary transfer of funds from New York to London; if smaller, the 
net profit would be gained by a transfer of funds from London to New 
York. It is then argued that, if the arbitrage funds do not run out, such 
arbitrage operations (say, transfers of spot funds from New York to 
London coupled with an equal amount of forward sales of sterling for 
dollars) would tend to eradicate this inequality through some or all of 
the following possible effects: raising the spot rate of sterling in terms 
of dollars (SR); lowering the forward rate (FR); raising the short- 
term interest rate in New York (Ia) and lowering that in London (I). 
Thus, the equilibrium relationship between the spot and forward ex- 
change rates on the one hand and the interest rates in the two financial 
centers on the other hand is said to be 

FR 
F-( (J +II) = (J-a)·3) Op. Cit. pp. 87-89.(3) 

5 Op. cit., pp. 87-89. 
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FR (.e -FR-SR is the forward pre 
If SR is expressed as 1 +p, where p i.e. S ) is the forward pre- 
mium (or forward discount, if negative) on sterling as defined above, 
then equation (3) becomes 

(1+p) (1+±P) = (1+Ia). (4) 

If the term pIb in (4) is considered as of second order of small magni- 
tude and therefore neglected, this equation can be further simplified to 

p= Ia- Ib. (4') 

This corresponds to the usual verbal formulation of the so-called 
interest parity theory of forward exchange, which maintains that the 
forward premium (or discount) tends to be equal to the interest differ- 
ential between the two countries concerned.6 The currency of the 
country with a higher interest rate tends to be quoted at a discount on 
the forward exchange market, compared with its current spot exchange 
rate. For instance, if the interest rate in London, Ib, is greater than the 
interest rate in New York, Ia, then p is negative, i.e., forward sterling 
is at a discount. 

This equilibrium condition is not meant to be an exact one. First, the 
short-term rates of interest in both countries are not uniquely definable 
entities. There are different kinds of short-term rates in both countries. 
Second, as pointed out by Keynes at the very beginning, the profit rate 
on such arbitrage operations must exceed a certain minimum to be 
sufficient to induce arbitragers to take the trouble of arbitraging-i.e., 
there is a sort of minimum sensibile on the part of arbitragers, which 
Keynes put at 1/ per cent per annum.7 Thus, given a definite interest 
differential between the two countries, the forward premium (or dis- 
count) on sterling could still diverge 1/2 per cent per annum in either 
direction from the interest parity without inducing any arbitrage oper- 
ations to correct the divergence. Lastly, the most important shortcom- 
ing of the interest parity theory is the necessary proviso that, even 
when there is no official restriction of short-term capital movements, 

6 Spraos contends that the usual verbal formulation of the interest parity theory 
is consistent with his more rigorous formulation only if Ib is negligibly small 
(op. cit., pp. 88-89). In making this assertion, however, he is not doing justice to 
the usual verbal formulation; for what is neglected there is simply the term pb, 
which is a product of p, the forward premium (or discount), usually a small per- 
centage, and Ib, the short-term interest rate in the foreign country per three 
months, another small percentage. Therefore, plb can be negligibly small, even 
when Ib is not negligibly small. 

7 Keynes, op. cit., p. 128. Keynes' original estimate of the minimum sensibile 
was readily endorsed by Einzig (op. cit., p. 172), Bloomfield (op. cit., pp. 52-53), 
and Spraos (op. cit., p. 95). 
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the theory is applicable only so long as "arbitrage funds do not run 
out,"8 whereas in fact, as Keynes pointed out, "the floating capital 
normally available, and ready to move from center to center for the 
purpose of taking advantage of moderate arbitrage profits between 
spot and forward exchange, is by no means unlimited in amount, and 
is not always adequate to the market's requirements."9 

This proviso to the interest parity theory is often made, e.g., by 
Spraos, in a way that implies that the theory holds up to the point 
where arbitrage funds are about to run out, but ceases to hold beyond 
that point. In reality, the availability of arbitrage funds does not stop 
abruptly at any given point. What is more likely is that arbitragers 
(chiefly banks with overseas operations) will generally, after a certain 
point, become increasingly reluctant to transfer their spot liquid re- 
sources from the domestic center to any particular foreign center, say 
London, if the arbitrage operations they are induced to perform are 
persistently in the form of spot purchases against forward sales of, e.g., 
sterling. Similarly, after a certain point, they will become increasingly 
reluctant to transfer their spot liquid resources from their foreign cen- 
ters of operations back to their home market through persistent arbi- 
trage operations in the opposite direction. This follows from the fact 
that, for their regular business operations, banks and other financial 
institutions (or any firms with overseas operations) must have com- 
mand over certain amounts of spot liquid funds in every major overseas 
financial center; mere forward claims would not serve the purpose. 
That is to say, spot liquid assets yield some intangible returns of con- 
venience or liquidity in addition to their interest yields. Banks (and 
other financial institutions) would normally be expected to distribute 
their command over spot liquid assets in various financial centers in 
such a way that the marginal yields of interest cum liquidity (con- 
venience) net of exchange risks of liquid assets would be approximately 
equal between different financial centers. As a bank, say in New York, 
is induced to arbitrage on the forward exchange market in the direction 
of spot buying of sterling against forward sale of sterling of an equal 
amount, its spot liquid assets in New York are reduced and those in 
London increased by that amount, though with the insurance that this 
amount of sterling can be transferred back into dollars at a fixed rate 
on a future date. As a result, the marginal yield of convenience of its 
funds in New York would be increased, while that of its funds in Lon- 
don would be decreased. To induce it to make further arbitrage opera- 
tions in the same direction, i.e., to purchase more spot sterling against 

8 Spraos, op. cit., p. 88. 9 Keynes, op. cit., p. 129. 
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forward sales, the margin of profit represented by the gap between 
interest parity and the current forward premium (or discount) would 
have to increase. Thus the equilibrium condition for each arbitrager 
(this condition has to be stated for each arbitrager, for the marginal 
convenience yields of liquid assets in various centers are likely to be 
different for different arbitragers) should be revised to 

FR-SR 
SR = (Ia+pa) 

- 
(Ib+p) (5) SR 

where pa is the subjective marginal convenience (or liquidity) yield 
to the individual arbitrager, i, of his net short-term liquid assets in 
New York, and pb that of his net short-term liquid assets in London. 
Obviously, p. and pb are decreasing functions of his net short-term 
liquid assets in New York and in London, respectively. Since an arbi- 
trager (qua arbitrager, who under our definition does not assume any 
exchange risk) will always match his purchase of forward exchange 
(sterling in the present case) with an equal amount of sales of spot 
sterling exchange, his spot liquid assets in New York would be increased 
by the amount of his current net purchases (purchases minus sales) of 
forward sterling exchange less his past contracts of purchases (minus 
sales) that fall due currently and which may be regarded as swapped 
against new contracts. By the same token, his net liquid assets in Lon- 
don would be reduced by the same amount. If we make the simplifying 
assumption that all forward exchange contracts are for three months' 
(90 days') delivery, then the short-term assets of a typical arbitrager 
in New York may be represented as 

S t= : Dr+A. (6) 
t-89 

where Sat denotes the total net short-term assets of the arbitrager, i, 
in New York on day t; Dt is his net purchase of forward exchange on 
day t, which may be negative if he sells more than he buys on that 
day; and A. represents his other net short-term assets in New York 
unrelated to his foreign exchange dealings. Similarly, his net short-term 
assets in London may be represented as 

S ,=- Dsi+A (7) 
t-89 

where Sb denotes his total net short-term assets in London on day t, 
and Ab his other net short-term assets in London unrelated to his for- 
eign exchange dealings. Dit is defined in the same way, but, for the 
reason explained above, it takes an opposite sign here. 

If the liquidity (convenience yield) functions of his net short-term 
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assets in New York and London may be approximated by the following 
linear equations 

p p= -p Sa + = _-p' ( 
DiT+A- ) +ai (8) 

t-89 

pt=--p bSt+-ip,i ( Dir-A )+- i (9) 
t-89 

where p a and p'b are positive coefficients and ai and fi are positive 
constants, then it can be readily shown that the demand for (or supply 
of, if the demand turns out to be negative) forward sterling exchange 
on the part of the arbitrager concerned is a decreasing function of the 
forward premium minus the excess of the domestic interest rate (New 
York rate) over the foreign interest rate (London rate). By substitut- 
ing (8) and (9) in (5), we get 

pt- (I -I ) -(p '+p'b) 2 Di-p A +pbA b+i--i, 
t-89 

or 

-- 1 t-1 t-1 
t a ! +p b{ [pt-(I -I +p aA -p-i ^A -i- +Pii ~- Dir (10) 

i(p a+p ) t-89 

where pt is the forward premium on sterling. Given the forward con- 
tracts that the arbitrager had already entered into in the past, his 
current demand for forward sterling exchange, Dit, is a decreasing 
function of [pt- (It-I) ]. 

Dit can, of course, be negative as well as positive, that is to say, the 
arbitrager may be induced to arbitrage in the direction of selling for- 
ward against spot buying as well as in the direction of buying forward 
against spot selling. It is quite obvious from (10) that, if his outstand- 
ing previous forward contracts are predominantly forward purchases 

t-i 

of sterling, i.e., if E Di, is a large positive magnitude, he would be 
t-s9 

more inclined to arbitrage in the direction of selling forward against 
spot buying of sterling, or more reluctant to arbitrage in the direction 
of buying forward against spot selling of sterling. 

FRt- SRt? Since pt= SRt and, for an individual arbitrager, SRt as well 
as ft and Ib may be regarded as given (unless he has an oligopolistic 
or oligopsonistic influence on the spot exchange rate and the interest 
rates in the two centers), equation (10), therefore, also gives his de- 
mand for forward exchange as a decreasing function of the current 
forward rate FRt. 
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The aggregate demand on the part of arbitragers as a whole is ob- 
tained by totaling the individual demand functions for all the arbi- 
tragers: 

-1 t-1 
2Dit= , A{[pt- (It-Ib+pA -pbAb-aii}- - 2 D,r (11) 

i(Pa4Pi)i t-89 

The essential characteristics of the aggregate demand function for 
forward exchange on the part of arbitragers as a whole remain un- 
changed, compared with the demand function for an individual arbi- 
trager. The aggregate demand, EDi, is still a decreasing function of 

[pt- (IJ-Ib)]. Again, if the aggregate outstanding forward contracts, 
which arbitragers as a whole have entered into in the past, are pre- 

t-1 

dominantly forward purchases of sterling, i.e., if E E Di, is a large 
i t-89 

positive magnitude, the arbitragers would, on the whole, be more in- 
clined to arbitrage in the direction of selling forward and buying spot, 
or more reluctant to arbitrage in the direction of buying forward and 
selling spot. 

There is, however, one important point of difference: for arbitragers 
as a whole, SRt, I, and Ib may not be given but may be functions of 
the aggregate demand, even though individually none of them may be 
powerful enough to affect these variables. As pointed out above, an 
arbitrager, qua arbitrager, would match an increase in his forward 
position by a corresponding decrease in his spot position (or vice 
versa). An increase in his forward position implies an excess of his 
current net purchase of forward exchange over the previous forward 
purchase contracts (net of previous forward sale contracts) that fall 
due on the current day. If we make the simplifying assumption that 
all forward contracts are for 90 days' delivery, then the current change 
in his net forward position is 

t t-I 
: Di, - Di, =Dit - Dit-9o (12) 

t-89 t-90 

The corresponding adjustment in his spot position which he has to make 
to avoid a net open position (spot and forward) is, therefore, 
-(Dt -Dit-9o). If his current net purchase of forward sterling exceeds 
his previous net forward purchases due for settlement on the current 
day, i.e., if (Dt -Dt-9o) >0, he would sell spot sterling of an equal 
amount, and vice versa if (Di,-Dit, o) <0. Therefore, the aggregate net 
purchase (or sale) of spot sterling by arbitragers as a whole on ac- 
count of their arbitrage operations is equal to - (EDit-Di t-9o). If 

i i 
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this is a positive magnitude, it indicates an aggregate net purchase; if 
negative, it indicates an aggregate net sale. 

Unless SR and Ia are rigidly pegged by the monetary authorities, 
they tend to be pushed up by the aggregate net purchase of spot ex- 
change by arbitragers as a whole. On the other hand, Ib tend to be 
lowered by the transfer of spot funds to London by arbitragers as a 
whole. That is 

dSRt 
(2Dit-90-o-Dit)0 
i i 

Iat d 
>0 

a(EDit-go-2Dit) 
i i 

and 

a((2_Dit-9o-Di t) 
i i 

Hence, given EDit-9o as a predetermined quantity, 

aSRt 
O(2Dit) 

i 

SRot 

a(SDit) i 

aIJ <0 

and 
oI\ 

>0 a (Dit)0 
i 

We shall leave the determination of the spot rate of exchange for 
later discussion, as we shall see that, unless it is pegged, it must be 
determined jointly with the forward exchange rate. We shall also re- 
frain from broadening our model to encompass all the variables and 
equations that are relevant for the determination of the interest rates 
both at home and in the foreign center concerned. We shall merely 
assume that the domestic and foreign short-term interest rates may be 
approximated by the following linear equations: 

Ia = I *- Ilt (Dit-D-O_o) (13) 
i i 

and 
(14) I'= I--*+I'b (sDit---Ds-9o) 

i i 
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where I"* and Ib* are determined by factors extraneous to our limited 
model and I'l and I'b are positive coefficients representing, respectively, 

aja a alj ( D t Z )and Zd .Substituting (13) and 
a (D it-,EDit-_o) (ED it- D it-90) 

i i i i 

FRt- SRt 
(14) in (11) and writing p,= , we get 

SRt 

2Di= -0 
FRt SR 

(-- (II'II'b) (it_90+P A A A-p-bA b-ai+i} 

t-1 
-- z2 D , (15) 

i t-89 

where =E( ,(I b)1+ , b) , It is obvious that the 
(pla+p,b)± (p,a+p1b) 

greater the effects of arbitrage operations upon the domestic and for- 
eign interest rates, the smaller (numerically) the elasticity of arbi- 
tragers' demand for forward exchange. 

Thus the analysis of the behavior of covered interest arbitragers at 
best provides us merely with a demand (or supply) curve for forward 
exchange on the part of arbitragers. To assume that such a demand 
function on the part of only one sector of the dealers in the forward 
exchange market would by itself determine the forward exchange rate 
is to assume by implication that such a demand curve is perfectly elas- 
tic over a sufficiently wide range to overwhelm all other demands and 
supplies. We have just seen, however, that this demand is normally less 
than perfectly elastic either as a function of the current forward rate or 
as a function of the divergence of the forward premium (or discount) 
from the interest differential. 

Speculation in Forward Exchange 

We shall next analyze the speculative demand for (or supply of) 
forward exchange. We shall adopt the wider definition under which we 
mean by speculation in foreign exchange any deliberate assumption of 
a net open position (an excess of uncovered claims over liabilities, or 
the other way around) in a foreign currency. Such an open position can, 
of course, be created through dealings either in forward exchange or in 
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spot exchange-in other words, speculation can be either in the for- 
ward market or in the spot market. We shall, however, first tenta- 
tively assume that all speculation in foreign exchange is in forward 
exchange, as this is indeed the most convenient way of speculating in 
foreign exchange. This assumption will not impair the generality of the 
analysis, since it will presently be shown that speculation in spot 
exchange can always be treated as a combination of speculation in 
forward exchange and an interest arbitrage operation such as that 
described above. 

Suppose that a speculator with no initial net commitments (or net 
position) in foreign exchange, and hence with no exchange risk to begin 
with, is confronted with the current forward rate. If he believes that 
the future spot rate (90 days from the current day) is likely to be 
higher than the current forward rate, he would purchase forward ex- 
change, and thus assume a long position, until the marginal risk of 
extending his long position by an extra unit of foreign exchange is only 
just compensated by the margin by which his expected future spot rate 
exceeds the current forward rate. That is, his equilibrium position can 
be represented as 

ERit-FRt=rij (16) 

where ERjt is, in the expectation of the speculator concerned (denoted 
here by the subscript j), the most probable future spot rate 90 days 
from the current day, and rjt is the marginal risk of extending his long 
position in foreign exchange. 

The expected future spot rate of any speculator is never a definite 
rate, but a range of possible rates with different degrees of probability. 
However, as long as a speculator's expectation as to the future spot 
rate is normally distributed, it can always be uniquely represented by 
the most likely expected rate (or the mean expected rate) and the 
variance (or its square root, the standard deviation) of the probability 
distribution of his expectation. Thus whenever we speak of the expected 
rate of a speculator, we always mean the most likely future spot rate 
in his expectation, or his modal estimate of the future rate. 

Obviously, rjt is an increasing function of the speculator's current 
purchase of forward exchange, Djt, and the variance of the probability 
distribution of his current expectation, ojt. Thus 

ERit- FRt= ri {Dt, oit} (16') 

Conversely, a speculator with no initial net position would sell for- 
ward exchange, and thus assume a short position, if he believed that 
the future spot rate was likely to be lower than the current forward 
rate, until the marginal risk of extending his short position by an extra 
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unit of foreign exchange was only just compensated by the margin by 
which the current forward rate exceeded his expected future spot rate. 
The marginal risk for such a speculative seller of forward exchange is 
obviously an increasing function of his current sale of forward exchange, 
-Dkt (according to our convention, sales of forward exchange are to 
be treated as negative purchases), and the standard deviation of the 
probability distribution of his current expectation, okt. That is 

FRt-ERkt = rk {-Dkt, okt (17) 

which, put in the same form as (16') above, gives 
ERkt- FRt= -rk{ -Dkt, akt} (17') 

Comparison between (16') and (17') suggests that the equilibrium con- 
ditions for a speculator who purchases forward exchange and for one 
who sells are essentially the same. When the left-hand side of the 
equation is written as ERjt- FRt, the marginal risk on the right-hand 
side takes positive or negative sign according to whether the speculator 
concerned is a purchaser or a seller of forward exchange, i.e., according 
to whether Djt is positive or negative. The standard deviation of his 
expectation, ujt, which is always a positive magnitude, affects only the 
magnitude of his marginal risk but not its sign. Thus the speculator 
concerned will be a buyer or a seller of forward exchange according to 
whether his expected rate is higher or lower than the current forward 
rate. 

The problem becomes much more complicated, however, when the 
assumption is waived that the speculator has no initial net position, and 
hence no initial exchange risk, before he makes any purchase or sale on 
the current market. If he has already accumulated a large long position 
from his previous purchases of forward exchange, the excess of his cur- 
rent expected rate over the current forward rate has to be quite con- 
siderable to induce him to make any further purchase of forward 
exchange. Indeed, he may become a seller of forward exchange to cover 
his pre-existing long position, when the excess of his expected rate over 
the forward rate is reduced even though it is still positive. Conversely, 
if he already has a large short position from his previous sales of for- 
ward exchange, his current expected rate would have to fall consider- 
ably short of the current forward rate to induce him to make further 
sales of forward exchange; and if the gap is so reduced that he decides 
to close his initial overextended (in the light of the new situation) 
short position, he may become a purchaser of forward exchange even 
though his expected rate still falls short of the current forward rate. 
The difficulty of this problem lies in the fact that his initial short or 
long position is an aggregate of his previous purchases and sales which 
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have been contracted during the past 89 days and which therefore have 
days to maturity varying from 1 to 89. Purchases or sales that 
were contracted yesterday, though possibly at a different forward rate, 
have almost the same effect upon his willingness to make further pur- 
chases or sales today as purchases or sales concluded today, whereas 
purchases or sales contracts that are to mature in a day's time are 
already written off as realized profits or losses almost as definitely as 
contracts that have already matured.10 

It appears, therefore, that past contracts of purchase or sale would 
affect the speculator's willingness or reluctance to take on more com- 
mitments in different degrees, varying in direct relation to the number 
of days the contracts have to run before maturity. If the effects of past 
forward commitments upon the speculator's current risk position are 
assumed to diminish exponentially, and his current marginal risk to be 
a linear homogeneous function of his current and past commitments,1 
his marginal risk may be represented as 

rit =yi (Dit+XiDit_i+x Dit2+ +X OD-89) (18) 

where yj is a positive coefficient, Aj a positive fraction measuring the 
diminishing influences of past commitments such that X90 is practically 
zero, and Djt, Djt-l, etc., are the speculator's net purchases of forward 
exchange on the days indicated by the second subscripts. Each of these 
D/'s may be either positive or negative. 

It may be shown12 then that 
rjt = jiDit+-Xirt- (19) 

10 For a speculator-and indeed for hedgers as well-the maturity of a forward 
contract does not mean that the contracted amount of foreign exchange will 
actually be delivered against full payment in local currency. A matured forward 
contract is usually settled by the contracting parties taking the profit, or paying 
the loss, implied in the difference between the contracted forward rate and the 
actual current spot rate at the moment of maturity. 

11An homogeneous function is appropriate here, because equations (16') and 
(17') indicate that the marginal risk of the speculator takes the sign of his com- 
mitments. 

12 Let us define the shift operator E in such a way that 

Dt+i= EDt and Dt_-= E-Dt. 
When E is applied to equation (18), that equation can be rewritten as 

rit=yiDit (1+XiE-1+X E-2+ *-... +X 9E-89) =3ajD, 
1 

- )ED' 
E- 

That is rjt(E-X) =^yjEDit 
or rjt+l - Xjrt = yiDit+ 
hence rit-Xrit_i = yDjt 

89 

rit -= -Dit+X-jit_l. or 
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This function for the marginal risk of the speculator indicates that his 
current marginal risk is not only an increasing function of his current 
purchases of forward exchange (sales are treated as negative pir- 
chases), but that the risk freshly incurred by current purchases has to 
be added algebraically (i.e., allowing for signs) to a remnant of his 
marginal risk of the day before. And the marginal risk of the day before 
would be positive or negative according to whether his weighted cumu- 
lative position on that day is long (positive) or short (negative). 

Substituting (19) in (16), we get 
ERit- FRt=yjDit+X\rit-i (20) 

and hence 

Dit=-(ERit-FRt) --rit- (21) 
1yi Yi 

Equation (21) may be regarded as a linear approximation of the 
demand (or supply) function for forward exchange on the part of a 
speculator regardless of whether he is initially in a long or a short 
position. 

The aggregate demand (supply) function of speculators as a whole is 
the aggregation of a set of equations like (21), i.e., 

1 
ZDt= 2- (ERt- FRt) - -rt-_ 
i 7j i Yi 

1 Xi = -1(ERt- FR1) - (-rit- (22) 
i 'i i 'Yi 

where ERt, the weighted average expected rate of all speculators, is 

defined as E-ERit / -. 

The essential characteristics of the aggregate speculative demand 
function remain the same as the demand functions of the individual 
speculators; the aggregate speculative demand (or supply) is an in- 
creasing (decreasing) function of the excess of the weighted average of 
the expected rates of all the speculators over the current forward rate 
and a decreasing (increasing) function of their aggregate weighted 
cumulative long positions. 

Equation (22) gives the aggregate speculative demand for forward 
exchange as a definite function of the current forward rate only when 
the weighted average expected rate of all the speculators is either given 
independently of the current forward rate by extraneous factors or is 
a known function of the current forward rate (as well as of other ex- 
traneous factors). We shall not be able to go into the details of the dv- 
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namics of the formation of exchange rate expectation here. Suffice it 
only to point out that if the average current expected rate is influenced 
by the current forward rate so that it is adjusted upward when the 
current forward rate increases, the aggregate speculative demand for 
forward exchange would become much less elastic and might even 
become an increasing function of the current forward rate. Write 

ER t = ER t+FRt 

where ER* is given by extraneous factors and y represents the influence 
of FRt upon ERt. Substitution of this equation in (22) produces 

(Dit= 22 FRt+2-1ER* - ri_l (22') 
i i 'Yi i 'Yi i Yi 

If (X - 1)>0, the aggregate speculative demand is an increasing func- 
tion of the current forward rate. If -=1, the aggregate speculative de- 
mand is entirely determined independently of the current forward rate 
by extraneous factors and lagged variables. Normally, however, the 
current forward rate is unlikely to have a considerable direct influence 
upon the average expected rate of all the speculators, so that the 
aggregate speculative demand can be expected to be a decreasing func- 
tion of the current forward rate. 

It has been pointed out above that a speculator in foreign exchange 
may speculate on the spot market as well as on the forward market. 
Speculative purchases of spot exchange, however, unlike those of for- 
ward exchange, cost the speculator interest charges and the sacrifice 
of liquidity on the local currency funds that he must raise in order to 
buy the foreign exchange. On the other hand, the spot foreign exchange 
he purchased can earn him interest and convenience abroad until the 
time he decides to part with it. The converse is true for speculative 
sales of spot exchange. 

The equilibrium condition for a spot speculator would be 

ERit-SRt= rit+ SRt [(It+ t)-(I+P )] (23) 
where SRt is the current spot rate, rjt the marginal risk of extending 
his current long position in foreign exchange, It and Ib the current 
short-term rates of interest at home and in the foreign center, and 
pat and pit the marginal subjective yield of convenience (or liquidity) 
to the speculator concerned of funds at home and in the foreign center, 
respectively. Since the possibilities of speculating on the spot market 
and on the forward market are both open to the speculator concerned, 
this equilibrium condition must exist side by side with equation (16), 
i.e., ERjt - FRt=rjt, if he indulges himself in both forms of speculation. 
The marginal risk of extending his current long (or short) position by 
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spot or forward dealings must be the same, since the risk of loss in- 
volved in a wrong expectation is the same. That is, rjt in (23) and (16) 
must be the same. 

When the left-hand and right-hand sides of (16) are subtracted from 
the corresponding sides of (23), the result is 

FRt-SRt =SRt[ (It+p9 )-(I b+p t)] 

which is identical in form to the equilibrium condition of a typical 
interest arbitrager stated in equation (5) above. Thus a speculator who 
speculates on the spot exchange market may, in fact, be regarded as 
acting implicitly in the combined capacity of an interest arbitrager and 
a forward exchange speculator. If he speculates by buying spot foreign 
exchange (instead of buying forward exchange), what he is doing is in 
fact equivalent to acting first as an interest arbitrager in buying spot 
exchange against a sale of an equal amount of forward exchange and 
then as a forward speculator in buying the forward exchange from him- 
self (in the former capacity) in the expectation that the future spot rate 
will rise higher than the current forward rate and yield him a pure 
speculative gain. If he speculates by selling spot exchange (instead of 
forward exchange), he is in fact acting first as an interest arbitrager in 
selling spot exchange against an equal amount of forward purchase, 
and then as a forward speculator in selling the forward exchange to 
himself in the former capacity in the expectation that the future spot 
rate will turn out to be lower than the current forward rate. 

Thus the tentative assumption stated above, that all speculation in 
foreign exchange is carried on in the forward market, does not impair 
the generality of our analysis as long as speculators who in effect 
speculate in the spot market are treated according to their implicit dual 
capacity, namely, first as interest arbitragers and then as speculators 
in forward exchange. 

In fact, speculators in foreign exchange will speculate in spot ex- 
change only if they find it cheaper to perform the implicit interest 
arbitrage themselves rather than to leave it to the professional arbi- 
tr4gers, i.e., banks. In other words, unless they find that they can 
carry the speculative stock of spot exchange at a lower net interest and 
liquidity cost than the banks, they will prefer to concentrate on specu- 
lative operations in the forward market only. 

Hedging in Connection with Foreign Trade 

Under the wide definition for speculation that has been adopted in 
this paper, a merchant who takes a chance in not covering his commit- 
ments in foreign exchange with a forward purchase or sale is treated as 
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a speculator; therefore, it will be assumed that all foreign trade trans- 
actions contracted for future payments automatically lead to corre- 
sponding amounts of purchases or sales of forward exchange. A current 
import contract would automatically give rise to a demand for forward 
exchange (on the part of the domestic importer if the contracted pay- 
ment is stipulated in foreign currency, or on the part of the foreign ex- 
porter if the payment is stipulated in domestic currency). A current 
export contract would automatically give rise to a supply of forward 
exchange (on the part of the domestic exporter if the payment is stipu- 
lated in foreign currency, or on the part of the foreign importer if the 
payment is stipulated in domestic currency). 

It is true that, by immediate purchases or sales of spot exchange 
importers and exporters can equally get rid of the risks connected with 
the exchange rate uncertainty at the time of payment. Thus, for in- 
stance, an importer could pay for his order either in advance or so 
many days after receiving the documents of shipment. As Spraos has 
pointed out,13 however, hedging by purchase or sale of spot exchange is 
really equivalent to a combination of hedging by means of forward ex- 
change and an interest arbitrage operation by the hedger himself. 
This can be demonstrated more precisely in the following way. The cost 
of eliminating the exchange risk of an importer by means of a forward 
purchase may be represented as ERs - FR, where ER8 is the expected 
future spot rate of the importer concerned. On the other hand, the cost 
of eliminating the exchange risk by an immediate purchase of spot 
exchange may be represented as ERs-SRl1+ (Ia+p) - (Ib+pb)] 
where Ia is the domestic rate of interest that the importer has to pay to 
raise the funds for the immediate purchase of spot exchange; pa is the 
sacrifice of liquidity at the margin for thus diverting the use of his 
funds or borrowing power; and (Ib+pb) may be regarded either as the 
discount he can obtain from his trading partner for advance payment- 
in which Ib and pb represent the interest rate in the foreign center and 
the marginal convenience his partner can receive from the funds-or 
as the interest and convenience he can obtain himself by putting the 
exchange funds aside in the foreign center pending the future date of 
payment. 

It may then be observed that hedging by advance purchase of spot 
exchange really implies an interest arbitrage operation by the hedger 
himself; for 

ERs-SR[1 + (Ia+pa) - (Ib+pb)]= ERs-FR+FR-SR[1 + (Ia+pa) -(Ib + pb)] 

That is, hedging by advance purchase of spot exchange is equivalent to 
acting first as an interest arbitrager in buying spot exchange against 

13 Spraos, op. cit., pp. 92-95. 
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a sale of an equal amount of forward exchange and then as a hedger in 
buying the forward exchange supplied by himself in the former capacity. 
If the hedger concerned attains his equilibrium as an implicit interest 
arbitrager, so that, in conformity to (5) above, 

FR-SR 
P= SR = (Ia+p)-- (Ib+pbI) SR 

or 
FR=SR[1 +(Ia+p) - (Ib+pb)] 

then 
ERa-SR[1+ (Ia+pa)- (Ib+p )]= ERa-FR 

i.e., the two ways of hedging would be indifferent to him. 
Mutatis mutandis, the analysis is the same for exporters who hedge 

by advance sale of spot exchange (including the discount of drafts on 
their trading partners or their partners' banks). 

Thus it may be assumed that all currently contracted imports and 
exports that need hedging (which means practically all import and 
export contracts that are not directly financed by foreign long-term 
investment) automatically constitute demands for and supplies of for- 
ward exchange on the forward market, as long as those importers and 
exporters who hedge their commitments by advance purchases or sales 
of spot exchange are treated as both hedgers in the forward exchange 
market and implicit interest arbitragers. 

It is sometimes pointed out that, apart from international trade in 
goods and services, foreign investments and the holdings of internation- 
ally traded commodities may give rise to demands for hedging by 
forward exchange. However, as described above, hedging of short-term 
foreign investments by means of forward exchange is simply a compon- 
ent part of covered interest arbitrage. The demands for (or supplies of) 
forward exchange arising from such operations have already been clas- 
sified as arbitrager's demands (or supplies) (see section, Covered Inter- 
est Arbitrage, above). As for long-term foreign investments, the ex- 
change risks involved therein cannot be adequately hedged by means 
of forward exchange. An exchange contract due in three months is an 
inappropriate hedge for a ten-year bond. Insofar as holdings of inter- 
nationally traded commodities are concerned, the facilities of hedging 
are much more adequately provided by the futures markets in those 
commodities. 

Therefore, the assumption will be made here that the demand and 
supply of forward exchange for hedging purposes arise almost entirely 
from contracts of imports and exports of goods and services, and that 
other sources of demand or supply for hedging purposes either are 
already accounted for as arbitragers' demands or are negligible. 
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Equilibrium of the Forward and Spot Exchange Markets 

The forward rate of exchange, like all other prices on a free market, 
will be determined at the level where demand equals supply. If supply 
is treated as negative demand, as it was above, then the forward rate 
will be determined at the level where aggregate net demand (or excess 
demand) for forward exchange on the part of all dealers in the for- 
ward market is zero. That is to say, if it is assumed that there is no 
government intervention, the equilibrium condition of the forward ex- 
change market is 

2Dit + ZDjt+ (Mt-M ) - (Xt-X*) =0 (24) 

i 
where ZDit is the aggregate net demand for forward exchange on the 

part of interest arbitragers (including the implicit arbitragers who 
operate as speculators or hedgers at the same time); ZDjt is the aggre- 

i 
gate net demand on the part of speculators (including those merchants 
who deliberately leave parts of their foreign exchange commitments 
unhedged); Mt measures import contracts currently entered into; 
M* is the part of current import contracts directly financed by long- 
term foreign investments; Xt represents export contracts currently 
entered into; and X* is the part of current export contracts directly 
financed by long-term investment abroad by domestic residents. 

Since the amount that importers would actually have to pay for 
their foreign exchange obligations, including the premium for exchange 
risks, and the amount that exporters would actually receive in do- 
mestic currency for their sales proceeds abroad, net of the premium for 
exchange risks, are governed by the forward rate, current imports and 
export contracts are primarily functions of the current forward rate 
rather than of the current spot rate; viz., 

(Mt-M*) = M{ FRt (25) 

(Xt-X) =X{ FRt} (26) 
Provided that the spot exchange rate is given, e.g., pegged by the 

monetary authorities, equations (15), (22'), (24), (25), and (26) would 
be sufficient to determine the current forward rate together with the 
aggregate demand for forward exchange on the part of all arbitragers 
(implicit as well as explicit); the aggregate demand of forward ex- 
change on the part of speculators; current import contracts; and cur- 
rent export contracts. 

The determination of the forward rate is illustrated by Diagram 1. 
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DIAGRAM 1 

Exchonge Rote 

Mt- Mt Xt-xt 

In this diagram, (M -M*) is represented by a rather inelastic down- 
ward sloping line, and (Xt- X*) by a rather inelastic upward sloping 
line. The aggregate speculators' demand for forward exchange, D|t, 

\ Rt· j 

s. Ditt~~~i 

equals ER*, speculators' demand would w ould be negative (i.e., -ER- I \ 
\Yi 

r Yi4 

the forward rate and the spot rate (rather than a function of the ab- 
solute level of the former), the position of this curve would obviously 
shift with any change in t he spot rate. If the spot rate is pegged, as 
is assumed for the time being, the forward rate is determined as fol- 

14 See equation (22') above. When FRt=ER*, equation (22') becomes 

i i,Yi I'Yi 

Thus speculators' aggregate demand will be negative at the forward rate equal to 
solut if the right-hand side of this equation is negative; and conversely. ER'j, if the right-hand side of this equation is negative; and conversely. 
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lows: Add the horizontal distances between the speculators' demand 
curve (ED,t) and the vertical axis to the corresponding horizontal 

i 
distances between (M -M*) and the axis to form the (Mt-M*+ ED j) 
curve. The equilibrium forward rate (given the spot rate, SRt) will then 
be the rate at which the excess of the demand of importers and specula- 
tors over the supply of exporters, CD in Diagram 1, is exactly equal 
to the arbitragers' supply (negative demand), AB; that is, (Mr-M*) 
+ ED t- (Xt-Xt*) = -EDt, as indicated by (24). 

j i 
If the spot exchange rate is not pegged by the monetary authorities 

but must be regarded as an endogenous variable dependent upon, inter 
alia, arbitragers' purchases or sales of spot exchange, then the system 
of equations outlined above is not determinate until one more equation 
is added, viz., that for equilibrium of the spot exchange market. In other 
words, the forward rate is indeterminate unless the spot rate is de- 
termined at the same time. 

For the sake of simplification, assume that all import and export 
contracts uniformly stipulate for payments in 90 days, to coincide with 
the length of forward exchange contracts; then the equilibrium of the 
spot exchange market (i.e., equality between the supply of and demand 
for spot exchange) may be written as 

(Mt_90-M-9o) - (Xt-90-X_t-9) +[Lt- (X*-M*) ]= (Dit- 2Dit_9o) +Gt (27) 
i i 

where (Mt_9o-M*_ 9) denotes import orders, not directly financed by 
foreign long-term investment at home, that are currently due for pay- 
ments; (Xt_9o-X*_90) denotes export orders (excluding those directly 
financed by domestic long-term investment abroad) currently due for 
receipt of payments; Lt represents net current long-term capital out- 
flow (or inflow when negative) and, therefore, Lt-(X*-M*) denotes 
the change in net current long-term capital movement not used directly 
to finance exports or imports; (ZDit-, Di-t_o), as already explained 

above, represents the net sales (or purchases when negative) of spot 
exchange by arbitragers to cover the net increases (or decreases when 
negative) in their forward positions; and Gt is the net sale (purchase 
when negative) of spot exchange by the monetary authorities of either 
of the two countries concerned15 for stabilization purposes. 

In this equation, all the lagged variables are of course predetermined 
and hence totally independent of the current spot rate. Only ED t, Gt, 

i 
Lt, X*, and M* are functions of the current spot rate, and the last 

15 The sale of sterling for local currency by the U.S. monetary authorities is 
equivalent to the purchase of dollars with local currency by the British monetary 
authorities. To avoid confusion, however, we must continue to call one currency 
(say, sterling) the foreign exchange and the other (say, dollars) the domestic 
currency. 
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three may not be very elastic with respect to the current spot rate. The 
role of EDit is particularly important inasmuch as it is not only a 
function of the spot rate, but is also a function of the forward rate. It 
thus provides the vital link between the spot and forward markets. In 
fact, by singling out ZDit and shifting it to one side, (24) and (27) 
can be combined into a single equation, as follows: 

2Dit= (Xt-X*) - (Mt-M*) -2Djt = [L- (X -M*) ]-Gt 
i j 

+- { Dit_so+ - (Mt-9o-M*)-(Xt90-X -90) 1 (28) 
i 

This means that the forward and spot rates will be jointly determined 
in such a way that, at the joint equilibrium of both markets, the excess 
supply (or demand if negative) of forward exchange (excluding arbi- 
tragers' demand for foreign exchange) on the forward market and the 
excess demand (or supply if negative) for spot exchange (again ex- 
cluding arbitragers' supply of spot exchange in order to cover their 
current purchases of forward exchange) on the spot market would both 
be equal to the demand for forward exchange on the part of arbitragers 
under the equilibrium forward and spot rates (i.e., under the equilib- 
rium forward premium or discount). 

This joint equilibrium condition of the two markets is illustrated by 
Diagram 2. At the equilibrium spot rate, OH, the excess supply of spot 

DIAGRAM 2 

Spot Rote Forward Rote 

Mt- Mt 
Xt- Xt 

0Dit 
E F 

A ..............Mt-M + Djt H .1 J 

0 Amount of spot exchange 
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exchange (exclusive of arbitragers' demand for spot exchange) is AB; 
and at the equilibrium forward rate, O'F, the excess demand for for- 
ward exchange (exclusive of arbitragers' supply, in the present case, of 
forward exchange) is CD. The joint equilibrium condition expressed in 
equation (28) implies that AB=CD=EF, where EF is arbitragers' 

O'F-OH 
supply of forward exchange, given the forward premium, OH 

In Diagram 2, the function Gt, i.e., the supply of spot exchange by 
the monetary authorities, has been drawn as a fairly elastic increasing 
function of the spot rate. The shape and elasticity of this function 
depend, of course, upon the stabilization policy adopted by the mone- 
tary authorities; no attempt is made here, however, to discuss this in 
detail. 

Implications for Forward Exchange Rate Policy 
The theory outlined above should shed some light on the moot ques- 

tion of whether the monetary authorities should intervene in the for- 
ward exchange market-a question which has been debated rather ex- 
tensively in the United Kingdom.16 

It has been assumed in equation (24) above that there is no official 
intervention in the forward exchange market. If the monetary author- 
ities of the country whose currency is under speculative pressure in the 
forward exchange market attempt to offset the speculative pressure, the 
equilibrium condition on the forward exchange market would be 

Dit = (Xt-X*) - (M,-M*) - 2Di+ Vt (24') 
i i 

where Vt is the amount of official intervention (sales) in the forward 
exchange market, which may be presumed to have a sign opposite to 
that for the net aggregate speculative demand (purchases), EDjt. 

i 
The equilibrium condition of the spot exchange market remains as 

stated in equation (27), which may be rearranged as follows: 

D,= [Lt- (X*-M*) ]-Gt+ { (Mt_so-M_ 0) - (Xt_-o-X*_ 9) + ZDit_o (27') 
i i 

It is assumed that official intervention in the spot exchange market is 
16 See John Spraos, "Exchange Policy in the Forward Market: Case for an 

Official Peg," A.E. Jasay, "Case for Official Support," and anonymous, "Case for 
the Status Quo," all in The Banker, Vol. CVIII (April 1958). See also A.E. Jasay, 
"Making Currency Reserves 'Go Round,'" The Journal of Political Economy, 
Vol. LXVI (August 1958), and "Forward Exchange: The Case for Intervention," 
Lloyds Bank Review (October 1958). 

99 

This content downloaded by the authorized user from 192.168.52.68 on Wed, 14 Nov 2012 22:10:02 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


INTERNATIONAL MONETARY FUND STAFF PAPERS 

carried out by the monetary authorities of the country that is inter- 
vening in the forward market through Vt. The crucial question is what 
effect an increase in official sales of forward exchange in support of the 
forward rate (i.e., an increase in Vt) would have upon official sales of 
spot exchange out of reserves in support of the spot rate (i.e., Gt), 
both (i) immediately and (ii) after the current forward sales contracts 
mature. 

(i) The immediate effect of official intervention on the forward ex- 
change market 

The first part of this question can be answered either by differentiat- 
ing (24') and (27') with respect to Vt, or by making use of Diagram 2, 
showing the joint equilibrium of the forward and spot exchange mar- 
kets. Let it be assumed that there is a strong speculative demand for 
forward dollars in the United Kingdom, which pushes forward dollars 
to a high premium in terms of sterling, and that the British authorities 
attempt to intervene in the forward market to reduce the forward pre- 
mium on the dollar (or the forward discount on sterling). If the act of 
intervention does not directly cause any shift in the demand and sup- 
ply curves for forward and spot exchange, shown in Diagram 2, the im- 
mediate effects upon the forward and spot rates, speculators' and arbi- 
tragers' demand and supply for forward and spot exchange, and the 
drawing upon official reserves, can all be read off the diagram by adding 
the assumed amount of government intervention (sales of forward ex- 
change) to the supply curve of forward exchange by exporters. This is 
shown in Diagram 3. 

A shift of the (Xt-X*) curve to the right by the distance Vt would 
reduce the excess demand for forward exchange that has to be supplied 
by the arbitragers. The forward rate of the dollar would tend to fall. 
At the same time, the spot dollar rate would also tend to fall, because 
the arbitragers, having sold fewer forward dollars, would buy fewer spot 
dollars. If the spot dollar rate were always rigidly pegged, this would 
mean less drain on reserves, but no change in the spot rate. If the spot 
rate were officially supported but not rigidly pegged, this would mean 
both a reduction in the drawing on reserves and some decline in the spot 
rate of the dollar in terms of sterling. A fall in the spot dollar rate, 
however, would cause a downward shift in the supply-demand curve of 
arbitragers, and hence a further decline in the forward rate but a slight 
increase in the sales of forward exchange by arbitragers. Joint equilib- 
rium in the forward and spot markets will be restored finally when 
C'D'=E'F'-A'B', i.e., when the equilibrium conditions (24') for the 
forward market and (27') for the spot market are simultaneously re- 
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stored. At the new equilibrium, both the forward and spot rates of the 
foreign currency would be reduced, the arbitragers' supply of forward 
exchange and demand for spot exchange would be reduced, and so 
would the drawing upon official reserves, if the spot rate were officially 
supported. 

DIAGRAM 3 

Spot Rate Forward Rate 

Mt-Mt 

X-X+ sum of 

Dtit ( 

Gt F 

.(C -~' 8' ,,,, -........,............: : : :::::::::::: 

Lt-XI+Mt sum of 
logged voriables in 
equation (28) tX-XtVt 

0 Amount of spot exchonge 0 Amount of forwaord exchonge 

This is exactly what the advocates of intervention argue in favor of 
intervention. This argument is, however, conditioned upon the proviso 
made above, that the act of intervention would not directly cause any 
shift in the demand curves for forward exchange-in particular, the 
rather volatile demand of speculators. If the act of intervention by the 
authorities should strengthen the confidence of speculators in the future 
of sterling (i.e., lower their expected dollar rate), their demand curve 
for forward exchange would be shifted downward. The conclusions 
obtained above with regard to the effects of intervention would cer- 
tainly apply a fortiori. If, on the other hand, as contended by some of 
the opponents of intervention,l7 the act of intervention should further 
shake the confidence of speculators in the future of sterling (i.e., raise 
their expected dollar rate), their demand curve for forward exchange 
might be shifted upward. If the upshift of speculators' demand for for- 
ward exchange as a direct result of official intervention is substantial, 
the effects on forward and spot rates and drawings on official reserves 
could obviously be reversed. 

17See "Case for the Status Quo" (cited in footnote 16), pp. 234-35. 
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Occasional intervention by the authorities is certainly unlikely to 
have any appreciable adverse effect upon the confidence of speculators 
in the future of domestic currency. Indeed, the determination of the 
authorities to support the forward rate and the check to the outflow of 
reserves brought about as the immediate effect of official intervention 
may very well increase confidence. On the other hand, if intervention 
is prolonged, and in particular when it has to be carried out on an ever 
increasing scale to maintain the forward rate, the cumulative forward 
commitments of the government might possibly cause more damage 
to confidence in the future of the currency than the additional decline in 
reserves that would have occurred in the absence of intervention. For, 
as may be observed from Diagram 3, under the preliminary assumption 
of no effect upon expectation, the amount of government sales of for- 
ward exchange in support of the forward rate of the domestic currency 
must always exceed the resulting saving in reserves by the induced de- 
terioration in the trade balance plus the increase in speculators' pur- 
chases. Unless the reduction in the decline of reserves has a weightier 
effect upon confidence than the piling up of government commitments 
in forward exchange, there might be a net adverse effect on confidence 
when intervention has been carried out on an ever increasing scale for 
some length of time. 

This question will be taken up later, following our discussion of the 
effects of an increase in official sales of forward exchange after the cur- 
rent forward sales contracts have matured. 

(ii) The deferred effects of official intervention on the forward ex- 
change market 

The deferred effects of official intervention are far more complicated 
than the immediate effects. Both equations (24') and (27') are differ- 
ence equations of high orders, since arbitragers' and speculators' de- 
mands for forward exchange are dependent upon their own demands in 
past periods. Under our specific assumption that forward contracts are 
uniformly of 90 days' maturity, dependence upon the past in both cases 
reaches back 89 days. Intervention by the authorities during the cur- 
rent day, even if it is discontinued later, would have some repercussions 
on supply and demand in later days. Such repercussions may be ex- 
amined by differentiating the pair of equations corresponding to (24') 
and (27') for periods t+1, t+2, . . . etc., with respect to Vt and 

s r d(FRt+±) d(FRt+2) d(SRt+1) d(SRt+2) solving for d, . . etc., and, d Vt a bt dVt dVt 
.. etc. This is a very laborious process and we are not, in fact, much 
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interested in the possible minor repercussions of a current intervention. 
Of greater interest is the deferred effect upon official reserves when the 
current official forward sales contracts mature. This effect may be ob- 
served readily from the equilibrium condition for the spot exchange 
market. 

There is, however, one false notion which should first be set aside, 
i.e., the notion that current purchases of forward exchange by specula- 
tors would automatically lead to a claim for actual delivery of spot 
exchange upon maturity of the forward contracts. This is quite in- 
correct. For, upon the maturity of a forward contract entered into by a 
speculator, he may decide not to speculate further on the basis of the 
new circumstances. He would then simply settle the maturing contract 
by taking the profit or loss involved in the difference between the new 
current spot rate and the forward rate stipulated in the maturing con- 
tract without demanding actual delivery of spot exchange from his 
opposite party or paying the local currency sum on his own part. 
Whether or not he would decide to speculate further depends entirely 
upon his expectation, his risk position, and the new forward rate then 
prevailing. Even if he should decide to renew or extend his speculative 
long position in foreign exchange, it does not necessarily follow that he 
would demand spot exchange to hold, a course of action which, as has 
been pointed out above, is equivalent to a combination of an interest 
arbitrage and a speculative purchase of forward exchange. He will 
choose this particular form of speculation only when the new market 
conditions are favorable for such an implicit interest arbitrage opera- 
tion. Thus, the question of the extent to which speculators who bought 
forward exchange in the past would demand actual delivery of spot 
exchange upon maturity depends upon the aggregate arbitragers' de- 
mand function formulated above in equation (11), which includes im- 
plicit as well as explicit arbitraging operations, applicable at the time 
of maturity. The fact that some speculators have contracts of forward 
purchases (or sales) maturing at the moment has no direct influence 
upon the aggregate arbitragers' demand for spot exchange.18 

18 It may, however, have some remote indirect effect upon arbitragers' demand 
for spot exchange. For the maturing of forward commitments previously entered 
into would alter, to some extent, the risk position of the speculator concerned 
and thus might affect his willingness to make new speculative purchases and sales, 
as indicated in equations (18) and (21). Indirectly, this might affect the spot ex- 
change market through the forward rate, with interest arbitragers acting as the 
link between the two markets. However, as equation (18) shows, the effects of 
past commitments upon the marginal risk of a speculator diminishes in weight with the proximity to maturity, so that the eventual maturing of a forward con- 
tract should not have any abrupt effect upon the marginal risk of the speculator concerned. 
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The more direct effects of official intervention in the current for- 
ward exchange market on the future spot exchange rate and the drain 
upon official reserves, when the current forward contracts mature, may 
be observed from the lagged variables in our equation for the equilib- 
rium of the spot exchange market, i.e., equation (27'). When current 
forward contracts mature (say, at t+90), the equilibrium condition of 
the spot market would be 

Dit+90o= Lt+90o-X*+90+M*+90-G-+9+ { (Mt-M*) - (Xt-X*) +DDit) (27") 
t t 

The terms inside the parentheses are the variables in the equation for 
the current equilibrium of the forward exchange market, i.e., equation 
(24'), that would be immediately affected by current official interven- 
tion in the forward exchange market. They would, in turn, affect the 
future equilibrium of the spot exchange market when they reappear as 
lagged variables in equation (27"). 

The term EDit reappears as a lagged variable in the equilibrium 
condition for the spot exchange market because the net demand for 
spot exchange on the part of arbitragers to cover their net change in 
forward positions at the time of maturity of current forward contracts, 
i.e., at t+90, is equal to - (ZDit+9o-EZDit). The maturity of arbi- 

i i 
tragers' current net forward purchase contracts (a positive ZDit) 

i 
at t+90 would, other things being equal, oblige them to add that much 
spot exchange to their holdings in order to maintain a zero net position. 
On the other hand, the maturity of their current net forward sales con- 
tracts (a negative EDit) would enable them to release that much 

i 
spot exchange from their holdings and still maintain a zero net position. 
Thus, if current intervention by the authorities succeeds in reducing 
arbitragers' net sales of forward exchange (and hence their current net 
purchases of spot exchange), then, at the maturity of current forward 
contracts, the spot exchange that might be released by the arbitragers 
would be correspondingly reduced. In other words, the current reduc- 
tion in arbitragers' demand for spot exchange brought about by official 
intervention is merely shifted to a later period when current forward 
contracts mature. 

Consideration should also be given to the deferred effects of the ad- 
verse influences of official intervention upon current imports and 
exports, (Xt-X*) and (Mt-M*). As pointed out above, the profit- 
ability of an import or export contract net of exchange risks depends 
upon the current forward rate rather than the current spot rate. Official 
intervention in the forward exchange market at present, by lowering the 
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current forward rate (i.e., bolstering the forward value of the domestic 
currency), would therefore have an adverse effect upon the current 
balance of trade at the contract stage. Obviously, this would later 
have an adverse effect on the actual balance of payments in spot ex- 
change, in addition to the postponed demand for spot exchange on the 
part of arbitragers.l9 

Therefore, unless the very act of intervention directly exerts a favor- 
able influence on speculators' confidence and expectation as to the sta- 
bility of the domestic currency, official intervention can be expected to 
relieve the current pressure on the spot exchange market (and hence to 
cut the current drain on official reserves if the spot rate is officially sup- 
ported) merely by shifting the current pressure to a later period and at 
the cost of worsening, to some extent, the current balance of trade. 
Unless the current pressure on the balance of payments is expected to 
be reversed shortly, or is expected to be curtailed by the confidence 
inspired by the very act of intervention, there does not seem to be a 
strong case for intervention. 

This point may be illustrated by considering an imaginary case where 
the current pressure on the exchange is expected to continue for more 
than three months (say, a year), and is expected to disappear after a 
year but not to be reversed. During the first three months, the author- 
ities can generally succeed in offsetting the current pressure on the for- 
ward and spot exchange rates and stopping the drain on official reserves 
by an appropriate amount of official sales of forward exchange. If the 
same pressure continues into the next three months, however, the au- 
thorities would have to double their intervention effort in order to 
achieve the same result; for they must, at the same time, offset the ad- 
verse pressure shifted from the first three months to the current period. 
By the same token, the authorities would have to treble their interven- 
tion in the third quarter and quadruple their intervention in the fourth 
quarter. By then it is quite possible that the cumulatively expanding 
scale of intervention and forward commitments in foreign exchange on 
the part of the government might cause more damage to confidence 
than the extra decline of reserves that would have occurred but for offi- 
cial intervention; for, as was shown above, unless official intervention 
has a direct favorable effect upon speculators' expectation, the piling up 
of the government's forward commitments would always proceed faster 
than the lessening in the decline of reserves brought about by inter- 
vention. Even if this net damage to confidence can be avoided by such 

19 The deferred effects on the spot exchange market of an official intervention 
in the forward exchange market appear to be totally neglected by the participants 
on both sides of the debate on forward exchange (see articles in The Banker, 
cited above in footnote 16). 
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devices as keeping the government's forward commitments undisclosed, 
it is clear that, after the period of stress is over, the accumulated pres- 
sure of the past four quarters would still be shifted to, and concentrated 
in, the next period. To offset the postponed and cumulated pressure of 
past periods, the authorities would still have to draw upon official re- 
serves unless they should resort to further postponement by continued 
intervention. The danger of such a policy of postponement, apart from 
its real cost of worsening the current balance of trade, is that it might 
be habitually adopted as the line of least resistance, to the neglect of 
the monetary and fiscal corrective measures that are really necessary 
to correct the basic balance of payments difficulties. 

The conclusion, therefore, is that, while official intervention (or offi- 
cial counterspeculation) in the forward exchange market is a useful 
instrument to offset short-run speculative pressure on the exchange rate, 
it is of doubtful value in coping with prolonged weakness in the balance 
of payments. 
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