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1. INTRODUCTION

The foreign exchange market establishes the price of each (domestic)
currency in terms of other (foreign) currencies. The Exchange rate is the price
of one unit of foreign currency in units of domestic currency, in other words
how much one has to pay in domestic currency in order to buy one unit of
foreign currency.

Markets for the exchange of national currencies have existed for centuries.
For most of the 20" century, the list of the markets participants was static
(commercial banks in the United States and other banks around the world),
the product list also was static (spot- forward products with fixed short-term
maturities) and competition from exchange- traded products was nonexistent.

Over the last 35 years however, financial innovation and competitive
pressures have forced massive changes on the structure and institutions of
the foreign exchange market. The list of foreign exchange market products
has grown considerably while new competitors have entered the market.
Investment banking firms and securities firms worldwide now support trading
activities in foreign exchange and interest rate products. Many corporate
customers now have well- developed financial subsidiaries that seek a more
direct role in the market. Direct and transparent access could include access
to the traditional (i.e. voice/telephone) brokerage network (comparable to bank
dealers), access to automated brokerage networks (i.e. Reuters system) and
access to Web-based auction systems (i.e. Currenex system). New ways of
foreign exchange clearing and settlement (netting systems and continuous
linked settlement systems like FXNET, Continuous Linked Settlement Bank)
are being developed in order to lower delivery risks to individual banks, as
well as the systemic risk in global exchange trading.

In addition, the United States and the U.S dollar (USD) were once undisputed
as the dominant country and the dominant currency in the world financial
markets, but now they play a much smaller role. London and Tokyo as well as
Singapore and the so-called emerging markets, are now considered as
important centers of primary securities issues and secondary market trading.

Moreover, in 1999, the European Economic and Monetary Union (EMU)
introduced its new common currency, the euro, which poses a further threat to
the dominant role of the USD in international markets.

Over the last 15 years, the nature of international financial markets has been
transformed, as a result of the increase in size and mobility (across borders)
on capital invested internationally, which is denominated in foreign currency.

In the latter half of the 1990s, even more abrupt changes occurred. The
sudden collapse of pegged rates in many countries including Mexico (1994),



Thailand (1997), Korea (1997). Russia (1998) and Brazil (1999) with the
ensuing currency, banking and financial crisis spreading across Latin America
and other Asian countries, raised fundamental questions about the operation
of international financial markets.

To sum up, over the past decades, not only financial markets have
experienced unusually large price swings but also the speed and volatility of
price movements accelerated. Exchange rate volatility, along with volatility in
other financial prices, has fostered the development of new markets and
instruments (such as forwards futures and options) that may either reduce or
enhance one’s exposure to these volatile conditions.

Since exchange rate changes are inevitable and create both risks and
opportunities, volatility on this magnitude led to increased demands for
financial forecasting on a professional basis -and as a result the development
of professional forecasting services- and moreover underlined that exchange
rate forecasts play a fundamental role in nearly all aspects of financial
transactions and international financial management.

We have to point out that, while domestic currency is usually the medium of
exchange for domestic transactions, domestic residents may desire foreign
currency as an asset or store of value.

For example in countries that have experienced high and variable inflation
(such as Argentina, Russia, Vietham) domestic currency may be a poor store
of value. As a result, residents of these countries often desire foreign currency
denominated assets to protect their real wealth.

In addition foreign currency denominated assets may serve as a direct hedge
for the exchange risk associated with anticipated foreign currency liabilities.

Finally, domestic residents may simply view foreign currency assets as
undervalued, and they may demand foreign exchange for pure speculative
purposes to earn higher returns.



2. THE FOREIGN EXCHANGE MARKET - |

MARKET STRUCTURE AND INSTITUTIONS

o Volume of Foreign Exchange Trading

The estimate of total daily worldwide foreign exchange trading volume (in
2004) is about $ 1.9 trillion per day or nearly $ 475 trillion per year. This
estimate covers the traditional market segments of spot, forward and swap
contracts. Trading in currency futures and options adds another $ 290 billion
per day to the estimate of trading volume.

The annual volume of foreign exchange trading is about 30.5 times larger than
annual world trade ($ 15,6 trillion counting both world imports and exports in
2004) and even 11 times larger than world GDP ($ 43,9 trillion in 2004).

Some of the forces that were important in understanding changes in turnover
in the past continue to have an impact today, although new factors have
emerged as more important in explaining the recent increase in turnover.

Between 1998 and 2001, foreign exchange market activity declined markedly,
arguably because of the adaptation of the euro, the consolidation in the
banking industry, the growth of electronic broking, mergers in the corporate
sector, and other events like the collapse of Long Term Capital Management
(LTCM) in September 1998, a well-regarded hedge fund with two Nobel
laureates in economics among the company founders, and the withdrawal
from the market of Tiger and Quantum, characterized by higher risk aversion
and a global withdrawal of liquidity.

Trends that continue today include consolidation in the banking sector and the
growth of electronic broking. Yet these factors are viewed as being relatively
less important than they were before. For instance, the market share of
electronic broking appears to have remained fairly stable since 2001.

The surge in market activity between 2001 and 2004 was probably due to
several related factors. First, the presence of clear trends and higher volatility
in foreign exchange markets led to investments in currencies that experienced
a persistent trend of appreciation. These factors also induced an increase in
hedging activity, which further supported currency trades. Second, interest
differentials encouraged investments in high interest currencies financed by
short positions in low interest rate currencies if the target currencies, tended to
appreciate against the funding currencies. In addition, the broad search for
yield that has characterized financial markets in recent years urged investors
to become increasingly interested in foreign exchange as an asset class
alternative to equity and fixed income.



Data are reported in the following tables:

Global Foreign Exchange Market Turnover'

Daily averages in April 2004 (in billions of USD)

1989 | 1992 | 1995 | 1998 | 2001 | 2004
Spot transactions 317 394 | 494 568 387 | 621
Outright forwards 27 58 97 128 131 208
Foreign exchange swaps 190 324 546 734 656 | 944
Estimated gaps in reporting 56 44 53 60 26 107
Total traditional turnover 590 820 | 1,190 | 1,490 | 1,200 | 1,880
Turnover at April 2004
exchange rates’ 650 840 | 1,120 | 1,590 | 1,380 | 1,880

Notes:

1. Adjusted for local and cross-border double-counting
2. Non- USD legs of foreign currency transactions were converted into original currency
amounts at the average exchange rates for April of each survey year and then reconverted
into USD amounts at average April 2004 exchange rates

= Source: Bank for International Settlements (BIS) Quarterly Review, December 2004

Reported Foreign Exchange Market Turnover by Counterparty'

Daily averages in April 2004 (in billions of USD) and per cent

1995 1998 2001 2004
Amount % Amount % Amount % Amount %
share share share share
Total? 1,137 100 1,430 100 1,174 100 1,773 100
With reporting dealers 728 64 908 64 689 59 936 53
With other financial
nstitutions 230 20 279 20 329 28 585 33
With non-financial
customers 179 16 242 17 156 13 252 14
Local 526 46 657 46 499 43 674 38
Cross-Border 613 54 772 54 674 57 1,099 62
Notes:
1. Adjusted for local and cross-border double-counting
2. Excludes the estimated gaps in reporting included in the table above
= Source: Bank for International Settlements (BIS) Quarterly Review, December 2004




o Foreign Exchange Market Products and Activities

The most well known products of the foreign exchange market are the spot
contract and the forward contract.

A spot contract represents a binding commitment for an exchange of funds
with normal settlement and delivery of bank balances following in two days
settlement or in one day in the case of North American currencies.

A forward contract is an agreement made today for an obligatory exchange
of funds at some specified time in the future. The most common maturities for
forward contracts are 1, 2, 3, 6 and 12 months. Nonstandard maturities are
available but transaction costs make them more expensive. No cash changes
hands when a forward contract is arranged or at any time until the settlement
day. Forward contracts typically involve a bank and a corporate counterparty
and are used to manage their exposures to foreign exchange risk.

The final category of contract called foreign exchange swaps is less well-
known but nevertheless represents a vital element in the market.

A foreign exchange swap is the simultaneous sale of a currency for spot
delivery and purchase of that currency for forward delivery.

o Types of Trading Activities

Trading activities link together the various segments of the foreign exchange
market and in general, trading contributes to consistent pricing across market
segments and the operational efficiency of the market.

Speculation. Implies financial transactions undertaken when an individual’s
expectations differ from the market’s expectation. These transactions expose
the individual, trader or corporation, to price risk from foreign exchange rate
changes.

Arbitrage. It is the simultaneous or nearly simultaneous purchase of
securities in one market for sale in another market with the expectation of a
risk- free profit.

Spatial Arbitrage. Suggests arbitrage between segments of the foreign
exchange market that are physically separated and is due to price dispersion
across markets, reflecting the cost of searching for favorable prices and the
uncertainty that expected arbitrage profits may disappear before all
transactions can be completed.

Triangular Arbitrage. For any three currencies, there are only two
independent exchange rates. The exchange rate of the third currency can be
determined as the cross- rate. In practice, triangular arbitrage holds
automatically because one currency is used as the vehicle currency



(traditionally the USD). Exchange rates of all currencies are quoted in USD.
Any cross rate between currency X and currency Y can be calculated using
the USD rates:

X /USD X
=

Y/USD Y

Covered Interest Arbitrage. Describes capital flows that seek risk-free profits
based on differences between the forward exchange premium and the relative
rate of interest in the domestic and foreign currency, while transactions are
profitable when the interest rate parity relationship is violated.

We have to point out that the occurrence of a round-trip, covered interest
arbitrage profit opportunity is exceedingly rare. According to a study based on
intraday prices by S.G. Rhee and R. Chang in 1992, it was found that, most
often, there were no sample points of round trip arbitrage profits and just
occasionally 2-3 percent of a sample.

o The Relationship between Spot and Forward Contracts
A forward purchase of € can be replicated by borrowing USD, buying € in the
spot market and lending the €. In absence of transaction costs, taxes or

default the relationship is given from the following equation:

(1+i, (n/360))
o Tt (14, (n/360))

We define the spot rate at time t, St (USDI/€), as the cost of each € bought in

USD terms and the forward rate at time t for delivery in n periods (Ft )- The

,n

term (1+iSn(n/360))represents the cost of each borrowed USD, while the

component - ! represents the present value of one €.
(1+i (n/360))

A forward contract is equivalent to a spot contract combined with borrowing
and lending in two currencies and is a type of derivative security because the
forward price is derived from the spot price and the borrowing and lending
rates.

It can be quoted for maturities longer than 12 months using bond market
rates, so that by combining a spot contract with fixed-rate n-period borrowing
and lending in two currencies, an n-period forward exchange contract can be
constructed:



. nyears
1+ L
,nyears
F =S | >wan
t,nyears t 1 + 1

¢€,nyears

The above relationship suggests that synthetic securities can be designed by
combining a foreign currency denominated security with a spot and a forward
contract.

While the above equation suggests an exact pricing formula for long-term
forwards, there seem to exist deviations between outright forward and
synthetic forward prices.

Bid—ask spreads of actual (or outright) forward contracts exceed the bid-ask
spreads of synthetic forwards constructed using spot rates and long-term
borrowing and lending, revealing that other factors may influence actual long-
term forward rates.

Several explanations could be offered. First, as long-term forward markets are
thin and illiquid, traders face risks that they attempt to pass along to
customers in the way of high spreads. Second, long-term contracts expose
banks to considerably greater credit risk, increasing bank’s capital
requirements and hence costs.

BIS (Bank of International Settlements) capital adequacy guidelines require
a capital commitment from the bank to support its exposure to counterparty
risk, meaning the risk of default on the terms and conditions of a contract.
Thus, the bank might set a higher price than implied by the equation above in
order to cover these costs.

In general, BIS which is the principal organization of Central Banks in the
major economies of the world, defines operational risk as “the risk of direct or
indirect loss resulting from inadequate or failed internal processes, people and
systems or from external events’. (Basel Committee On Bank Supervision,
“Overview of the New Capital Accord”, Bank for International Settlements, January
2001, p.27)

o The Foreign Exchange Market Setting

The foreign exchange market is an excellent example of a dispersed, broker-
dealer market where trading takes place 24 hours per day between banks
located around the world. Bank traders act as market makers as they have
financial capital committed to trading, they take positions and they are
exposed to the risks of price changes.

There is an automated brokerage system (Reuters Dealing 2000-2), which
permits dealers to enter their live prices into the system for broadcast. Prices
appear on a screen as anonymous live quotations and once a price is hit, the



system checks for mutual credit availability between the two counterparties
and completes the transaction with ticket writing and confirmations.

In addition, in April 2000 Currenex launched the first multibank Internet foreign
exchange trading system working on an auction principle whereby corporate
users request quotations from participating banks. The system is charging
both banks and corporate customers a fee for using the service while it
simplifies the back-office bookkeeping elements of currency trading.

There is also development of private systems for clearing and settlement. A
multilateral netting system (the leading firm is FXNET) with banks clearing
against a central clearinghouse reduces transaction costs and liquidity risks.

More than 85% of trading is between banks and financial institutions while
almost 14% is between banks and non-financial customers according to
earlier surveys. In addition almost 62% of all foreign exchange deals
represent cross-border transactions

Finally, among the top 20 dealers there are prominent investment banks and
securities houses (like Warburg Dillon Read, Goldman Sachs, Merrill Lynch,
Morgan Stanley, and Lehman Brothers), confirming that noncommercial banks
have gained leading positions in the market.

o Controls over Foreign Exchange Trading

Exchange rate risk associated with unexpected exchange rate changes can
be contained by placing limits on the size of open currency positions
(including limits on trader’s position, overnight position limits and limits on the
overall position of the trading room).

Interest rate risk associated with unexpected changes in forward exchange
rates due to changes in term structure of interest rates between two
currencies can be contained by placing limits on the absolute size of forward
positions, by restricting the permissible maturities and by limiting the
difference in maturities of assets and liabilities for a single currency.

Credit risk associated with default on a contract. One example called rate risk
applies to the case of default on an outstanding contract and the magnitude of
risk depends on whether the bank retains the right-of-set, the maturity of the
contracts and the underlying variability of prices.

Rate risks can be controlled by limiting customer positions, placing maturity
limits on each customer and having a diversified portfolio of customers.
Another example of credit risk is delivery risk, which is associated with default
on a contract in the process of settlement across time zones.

10



INTERNATIONAL PARITY CONDITIONS

Parity conditions play a key role in the understanding of international financial
markets and in a decision maker’s strategic posture towards the markets. The
parity conditions can usefully be thought of as international financial
benchmarks or break-even values and when they hold they imply points of
indifference between two alternative financial choices.

When parity conditions do not hold, they indicate market forces favoring one
financial alternative over another and a violation of parity often implies that a
direct or indirect profit opportunity (or cost advantage) is available to the
decision maker.

The analysis of international parity conditions begins by assuming a perfect
capital market (PCM) setting, not because this is an accurate picture of the
world but because it facilitates the analysis and provides a useful benchmark
for comparison with other more realistic assumptions.

The standard PCM assumptions are:
= no transaction costs
= no taxes

= complete certainty

Compared to Purchasing Power Parity (PPP), which is built on the notion of
arbitrage across goods markets and the Law of one Price -which is the
principle that in a PCM setting, homogenous goods will sell for the same price
in two markets taking into account the exchange rate, in symbols:

P =S *p

us, product o US/FC FC, product

it should be clear that violations in the remaining parity conditions may present
more immediate profit opportunities because the cost of entering into financial
transactions is typically less than in goods market.

However, financial markets are often subject to controls or restrictions and
taxes that limit the ability of market participants to complete an arbitrage
transaction. When controls or taxes are present that create a deviation from
parity condition, the magnitude of the deviation reveals how advantageous
(real profitable) it would be for an agent to overcome the control or tax.

11



o Interest Rate Parity

Interest Rate Parity (IRP) establishes the linkages across spot and forward
currency markets simultaneously with domestic and foreign security markets.

IRP draws on the principle that, in equilibrium, two investments exposed to the
same risks must have the same returns and it is maintained by arbitrage. The
interest rate parity line represents the break-even point or the dividing line
between investments in the domestic security and investments in the foreign
security that have been covered against exchange risk.

Interest rate parity condition is presented on the following equation:

S 1+1

% forward premium = % interest differential

The (1+i ) term in the denominator of the interest differential is sometimes

omitted on the grounds that the interest rate for one period such as 1/12 of the
per annum (p.a) rate for monthly data is usually very small.

The term (F-S)/S is called the forward premium and the term forward
discount is used when (F-S)/S < 0.

= Relaxing the Perfect Capital Market Assumptions

Transaction Costs. Interest rate parity is enforced by arbitrage transactions.
It follows intuitively that arbitrage will not take place unless the absolute
magnitude of the deviation from the parity exceeds the cost of undertaking the
arbitrage transactions. This constraint has the effect of creating a neutral band
within which covered interest arbitrage transactions will not occur. Deviations
from IRP will persist because it is not profitable for arbitrageurs to exploit
them. When transaction costs are present, all points within the neutral band
are equilibrium points, not simply those points on the original parity line.

Taxes. Taxes on income and capital gains may have a different impact than
tariffs on the goods or transfer taxes. Interest parity condition balanced pretax
returns from two alternative investments. Clearly arbitrageurs are more
interested in the balance between after-tax returns, where both ordinary

income and capital gains are taxed at different rates- 1 ant 1 respectively.
y K
On an after tax basis the equation should be modified as follows :

12



Ftl—St is—i
’ x(I-7 )= =x(l-7
S ( ") 1+i1 ( y)

t S

If the tax rates on capital gains and ordinary income are identical, then the
IRP equation with taxes becomes identical to the IRP equation without taxes.

However, tax rates on capital gains frequently are lower than the taxes on
ordinary income.

Uncertainty. All prices in covered interest arbitrage are observed before
conducting the transaction, but still there are elements of risk. The foreign
currency investment includes a forward contract issued by a bank, which is
subject to default risk in addition with country risk and risk of exchange
controls. All of these risks serve to inhibit the process of arbitrage and widen
the neutral band around the traditional parity line.

Empirical evidence generally supports IRP, especially for short- term
maturities and interest rates set in the Euro markets. However, other evidence
suggests that deviations from parity may appear in the very short run or for
long-term maturities. Bank traders are reluctant to carry the extra trading risks
and capital costs associated with long-dated forward contracts while some
customers may be attracted to long-dated forwards perhaps because they
face still higher costs in creating their own synthetic long-term forward
positions.

o The Fisher Parity

The parity describes how information regarding expected inflation and
expected exchange rates are captured in the current interest rates. It relates
the nominal interest rate to the expected rate of inflation in the single country
and represents another example of arbitrage, this time between real assets
and nominal (or financial assets) within a single economy.

In most developed countries where inflation and the real interest rate are low,
the Fisher Effect is usually approximated as :

i=r+E(p)=>
% nominal interest rate = % real interest rate + % expected inflation rate
To execute the arbitrage implied by the Fisher Effect, individuals would move
out of financial assets into commodities when inflation is high but not fully
reflected in nominal returns. Similarly, when inflation is receding, individuals

would prefer financial assets to lock in higher returns that would no longer be
available through storing commodities. The mechanism may be more

13



applicable to countries with poorly developed capital markets where
commodities and real estate are preferred store of value against inflation.

o The International Fisher Effect (Uncovered Interest Parity)

Under the PCM assumptions, the derivation of the International Fisher Effect
is another straightforward application of arbitrage. Two investments sharing
the same maturity, risk and financial currency of denomination should produce
identical ending wealth:

E(St+l)_ St — IS _'16 :>
S 1+1

t S

% expected exchange rate change = % interest differential.

Once again, it is common to see the right-hand side of the above equation
simply approximated by is—i when i is small.

Uncovered Interest Parity states that if domestic interest rate is higher than
foreign interest rate, the domestic currency is expected to depreciate. The
logic underpinning this result is that investors must be paid a higher interest
rate to compensate them for a unit of account that is expected to depreciate in
value.

The International Fisher Effect looks much like the Covered Interest Rate
Parity shown before, but there is an important difference. Under the IRP, all
four variables (Ft,St,iS,i ) can be observed at the time of arbitrage even in the

real world. In the case of IFE, only three variables(Ft,iS,i ) can be observed

at the time of investment. The forth variable E( §t ) is an expectation that is

+1

not realized until the conclusion of the investment.

So, in the real world the foreign investment proposed in the International
Fisher Effect contains exchange risk.

However, given expectations of future exchange rates -meaning that the
variable E( §t ) stays constant-, an increase in domestic interest rates (or a

+1

decrease in foreign rates) gives rise to an appreciation of the domestic
currency. An increase in i that leaves E( §H1) unchanged more likely reflects a
change in the real interest rate generating a capital inflow into USD and an
appreciation of the USD.

It is important to stress why these two versions of uncovered interest parity
lead to such radically different predictions. Both equations are meaningful,
but they are based on different working assumptions.

14



Relaxing the Perfect Capital Market Assumptions

Transaction Costs and Taxes. Introducing transaction costs and taxes have
similar effects like in CIP.

Uncertainty. If there is uncertainty about the expected spot rate and agents
are risk averse, they would require a compensation for foreign exchange risk
resulting in systematic deviations from the International Fisher Effect.

Empirical evidence suggests little relationship between the current interest
rate differentials and the future exchange rate changes. Tests, in the simple
linear regression:

S -S 1 —1
t+1 t:a+b $ .e+€
1+1 b+l

t

where UIP is the null hypothesis (a=0, b=1) and under the assumption of
rational expectations so that the actual future spot rate is equal to the
expected future spot rate augmented by an error term:

S =E(S )+e wheree ~iid (0,0,
t+1 t+1 t+1 t+1

have reached the following conclusions:

. Exchange rates often go to the opposite direction than interest rate
differentials (estimates of b coefficient in the regression test of the equation
above are significantly less than unity and often negative) and the volatility of
interest rate differentials cannot explain volatility of changes in spot exchange
rates (expressed by very low prices of R? coefficient in the formal regression
test of the equation above).

We have to point out that this may be due to either non-rational expectations
or to the existence of a time-varying risk premium , in that case:

E(S )-S +RP =i —i
t+1 t+1 t+1 $

(5]

Supposing instead that the UIP is being assessed by measuring the deviation
between the exchange rate change and the interest differential:

— (St+1 _St) _ (IS _le)
el S (1+i)

15



tests made over a 27-year sample period (from Jan 73 to Jan 99) revealed
both positive and negative deviations (periods when the interest differential
overestimates and underestimates the future exchange rate) but the average
deviation from the UIP was not significantly different from zero.

Therefore, it can be argued that even though the UIP performs poorly in any
individual period, over extended periods of time it appears that the interest
rate differential tends to provide an offset to the realized exchange rate
change.

Currencies with high interest rates tend to depreciate and currencies with low
interest rate tend to appreciate along the lines predicted by the International
Fisher Effect.

o The Forward Rate Unbiased Condition

The Forward Rate Unbiased condition is a logical consequence of IRP and
the International Fisher Effect suggesting, under the PCM assumptions, that
the expected percentage change in the exchange rate will equal the forward
exchange premium.

When the forward rate equals the expected future spot rate, those who hedge
(and convert their foreign currency assets and liabilities to domestic currency
at the forward rate), and those who do not hedge (and convert their foreign
currency positions at the expected future spot rate) have the same expected
domestic currency results.

E(St+l)_st F _St

t,1

S S

t t

= % expected exchange rate change = % forward premium.

If the average deviation between today’s forward rate (Ftl) and the actual
future spot exchange rate (Sm) is small and near zero, then the forward rate
is an unbiased predictor of the future spot rate.

Relaxing the PCM assumptions, it is clear that the forward rate unbiased
condition depends on two further assumptions:

Market Efficiency: E(§ )=3S

t+1 t+1

meaning that speculators are able to form unbiased expectations of future
spot rates.

16



~

Forward Rate Pricing: F =E(S )

t,1 t+1

meaning that the forward rate must fully reflect expectations about the future
spot exchange.

If the first assumption is violated, a forward rate bias signifies market
inefficiency. However, a forward bias could result from a failure of the second
assumption, the pricing rule used by the market for setting forward prices
which could reflect the existence of a time-varying risk premium positively
correlated with the forward premium:

Ft1: E(§t+l)+ RPt+

1

Thus, a forward rate bias does not necessarily imply foreign exchange market
inefficiency or nonrational expectations.

If forward rate in not an unbiased predictor of future spot rate, then the cost of
hedging FX risk has a systematic component equal to the forward bias:

F -S =RP +¢
t,1 t+1 t+

1 t+1

Taking into consideration a view about risk premium, it may be chosen
deliberately not to hedge foreign currency risk and take instead an open
position. If there is a belief that the RPH1> 0, it is preferred not to buy FX

forward since the currency is expected to depreciate( St+1 1) and in this case an
open liability position in foreign currency is preferable.

Empirical evidence suggests that over long periods, the forward rate
appears to be unbiased in the sense that periods of positive and negative bias
offset each other. During shorter time intervals, on the other hand, it appears
that the forward premium is a poor predictor of the future exchange rate
change. Test results suggest that forward rate miss predicts even the direction
of spot rate changes, while volatility of forward premia cannot explain volatility
of changes in spot exchange rates.

17



3. THE FOREIGN EXCHANGE MARKET - Il

SPOT EXCHANGE RATE DETERMINATION

Economists have studied exchange rates intensely for the last 125 years. Yet,
to many economists, exchange rate models built around a set of structural
macroeconomic variables seem to have little power to explain the patterns of
short- term exchange rate behavior.

The principal result from models of exchange rate determination is that the
exchange rate is a forward-looking variable that should be priced in the same
way as other financial assets. Just as the price of an equity share reflects in
theory the net present value of all cash flows that accrue to its owner, the
current price of foreign exchange should reflect in theory the net present value
of all the fundamental variables that affect the exchange rate. This
immediately suggests why the exchange rate would be difficult to model and
even more difficult to forecast, since the current exchange rate already
reflects (in the sense of net present value) the expected values of future
macroeconomic variables.

We developed this idea previously as the Uncovered Interest Parity (UIP)
previously and repeat the equation below:

ES.) _ L+ 1500 _ 1+1

+F%X E(Sm)
I +1p00m

=S

. t
S, Lror

The equation tells us that once E(St+1), (1+idom), (1+itor) @are known, the current
spot rate must take on a unique value in order to equalize expected returns on
domestic and foreign investments. Re- arranging the above equation we have:

= EGu)

1+ (ipoy —lpor)

The current spot rate can be thought of as the discounted present value of the
expected future spot rate, where the interest differential (igom- ifor) is the
discount factor. It is worthwhile repeating that the discount factor in the above
formula ignores any premium for foreign exchange risk, country risk or loss of
liquidity that could be associated with a foreign currency investment.

As we point out in the end of this section, although the link between exchange
rates and macroeconomic variables may be difficult to uncover, there is
evidence that such a link exists in the short run and to a greater extent in the
long run.

18



o News and Foreign Exchange Rates

Financial markets are preoccupied with news. Examining the response of
exchange rates one can observe that news items which appear to be the
same may differ in some critical respect, and that this causes the exchange
rate to respond differently following what might seem to be similar economic
events.

Two reasons explain why we do not find a simple, unambiguous link between
a news announcement and an exchange reaction. First, the foreign exchange
market, like other financial markets, is a forward-looking market. Once a news
item has occurred, traders are concerned whether the news represents a
permanent change or only a transitory phenomenon (sustainability is a key
issue here). Second, while two news announcements may seem similar, on
closer examination we may conclude that they are not.

To sum up, a number of key principles affect the foreign exchange behavior.
Exchange rates deviate from their expected path only in response to
unanticipated relationship to expected values. It is also clear that a single
variable explanation of the exchange rate cannot be supported.

A variety of monetary and real variables (national income, real interest rates,
inflation rate, changes in national wealth through the current account, financial
and political risk factors) affect the demand for a currency or for financial
assets denominated in that currency. And because the exchange rate is a
relative price, changes in these variables can affect the exchange rate.

The character of the economic news (meaning whether the news item
represent an anticipated/unanticipated, permanent/transitory disturbance,
real/nominal disturbance, shock affecting a single industry/whole economy,
shock weakly/strongly held) and the context in which it occurs (meaning a
variety of factors including whether monetary authorities are perceived to have
discipline relative to their targets, foreign demand for home country currency
is satiated/growing, prices in the economy are free/sticky to adjust quickly,
shock due to change in imports/exports, public/private savings and so forth)
help formulate the scenario that traders extrapolate from a particular news
story. It is this scenario for the future that determines how the exchange rate
reacts to news.

o Asset Models of the Spot Exchange Rate
The stock approach —also referred to as the asset approach- focuses on
the total quantity of the currency outstanding at the moment in time. Currency
is treated as an asset one that is infinitely durable, which can be transferred

but not destroyed.

The asset market approach considers the exchange rate as the relative price
of domestic and foreign assets. This term evokes another aspect of the stock
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approach, namely that the current exchange rate is set to equilibrate the risk-
adjusted expected rate of return on assets denominated in different
currencies. It also predicts that the current spot rate should reflect in the
sense of net present value everything that is known or expected to happen in
the macroeconomic environment.

This notion of market efficiency predicts quick movements in the exchange
rate to reflect new information. Thus, the main determinants of the exchange
rate according to the asset market approach are relative prices and
expectations.

All asset models of exchange rate determination assume a high degree of
capital mobility between assets denominated in different currencies. In these
models perfect capital mobility is implied by the interest rate parity condition
for which there is strong empirical support. The interrelationships between the
demand and the supply of those assets determines the price of foreign
exchange.

= The Monetary Approach

In the monetary approach, the only assets are domestic and foreign money. It
can be characterized by the assumption that domestic and foreign currency
denominated bonds display perfect substitutability. Investors are indifferent
between holding foreign and domestic bonds when they receive an interest
differential on the bonds equal to the expected exchange rate change.

The main hypothesis of the monetary approach is that the exchange rate is
determined by relative price levels (PPP). The price level in each country is
determined by money supply and money demand. Thus, relative money
supplies and relative money demands determine the exchange rate.

There are two basic monetary models:

The Flexible-Price Model. The model assumes that domestic good prices
are fully flexible. It implies that purchasing power parity holds continuously
and that the real exchange rate never changes. It predicts that the rate of
change in the spot rate depends on the rate of change in the foreign and
domestic money supplies, on the rate of change in the foreign and domestic
real incomes and on the level of change in the foreign and domestic interest
rates.

The Sticky-Price (Overshooting) Model. The model was introduced by R.
Dornbusch to highlight the impact of assuming that the speed of adjustment of
goods prices is slow relative to the speed of adjustment of asset prices.

The model is built on the three following assumptions perfect capital
mobility, slow price adjustment and perfect certainty. According to the
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model, it is necessary for asset prices to move by more than in the flexible
price case in order for markets to reach a temporary equilibrium. In the long
run, the sticky price monetary model reaches the same conclusions like the
flexible monetary model —an expansionary monetary policy leads to
proportionate depreciation. The relationship, where the immediate short-run
change in the nominal exchange rate exceeds the long-run change in the
nominal exchange rate, is defined as overshooting. Because goods prices
are sticky in the short run, the real exchange rate also follows an overshooting
path.

Thus, a monetary disturbance which in the long run has only nominal effects
(changing the price level and the nominal exchange rate) has real effects in
the short run by changing the real exchange rate and the competitiveness of
firms in international trade.

= The Portfolio- Balance Approach

In the portfolio- balance approach the menu of assets is expanded to include
domestic and foreign bonds (B and F) as well as domestic and foreign
monies. It can also be characterized by the assumption that domestic and
foreign currency denominated bonds do not display perfect substitutability.

Investors require a risk premium (due to reasons such as liquidity, tax
treatment, default/political/lexchange risk) in addition to the expected
percentage exchange rate change to establish indifference between holding
foreign and domestic bonds.

The balance between domestic bonds and foreign bonds in a portfolio should
be positively related to:

RP =i -i*—E(s).

The quantity RP defines the exchange-risk premium and is the expected
excess return on domestic currency bonds over foreign currency bonds. A rise
in the domestic interest rate, a fall in the foreign interest rate or a decrease in
the expected rate of domestic currency depreciation will lead investors to
reallocate their portfolios out of foreign bonds into domestic bonds.

The simplest assumption about investors’ asset preferences is that they are
similar across countries known as uniform preference model. Under this
model, if wealth grows faster in local or foreign country, there is no exchange
rate impact because investors from both countries bid for assets in the same
proportions.

An alternative assumption is that residents of both countries prefer to hold a

larger fraction of their wealth in local bonds known as preferred local habitat
model.
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To be more precise the preferred local habitat model assumes that
Bu/Wr>Fu/Wy and Fe/We>Br/Wr where the subscripts 4 and ¢ indicate home
and foreign residents and B (domestic bonds), F (foreign bonds) and W
(wealth).

International trade provides an important chance for the transfer of financial
wealth. A country’s current account (CA;) a flow item in the balance of
payments measures a country’s change in its international investment position

NAP:+1= NAP; + CA..

For example, a home country with a current account deficit (where imports of
goods and services exceeds exports) pays for its excess current consumption
or investments by lowering its stock of foreign assets (Fu{) or issuing new
bonds that are held by the foreign country (B£T).

The portfolio-balance model with demand given by preferred local habitat,
predicts a correlation between current account surpluses (deficits) and strong
(weak) currencies. It is based on the below equation:

S= (B/(1+ @) x [ +E(Swe1)-i] = (1/(1- @)) x  , where:

@: degree of risk aversion. In case of risk neutral @=« the condition reduces
to the standard Uncovered Interest Parity (UIP).
f: NAP= FA-FL (FA: foreign assets, FL: foreign liabilities)

In most structural models of exchange determination, the exchange rate is
thought of as a variable which depends on a set of economic fundamentals
and the expected future exchange rate. To model an explanation based on
speculative bubbles we assume that the exchange rate can be decomposed
into a fundamental term and a bubble term:

S =S+B.

t t

The observed exchange rate can deviate from its fundamentals value by the
amount of the bubble and the spot exchange rate becomes more overvalued
relative to fundamentals until the bubble bursts.

To sum up, we have to point out that empirical evidence suggests that
during some periods —the 1920s hyperinflation, the early 1970s and over the
longer run- exchange rate behavior is significantly related to fundamentals
(actually Money Supply). Also, in the very short run exchange rate changes
often closely follow news about fundamental economic events. Thus, while
exchange rate movements may approximate a random walk the evidence
show a significant link between exchange rates and many of the
macroeconomic variables used to model exchange rates.
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EXCHANGE RATE FORECASTING

Exchange rate forecasts play a fundamental role in nearly all aspects of
international financial management since forecasts of future spot exchange
rates are necessary to convert expected foreign currency cash flows into their
expected domestic currency value.

While numerous business and financial decisions depend on exchange rate
forecasts, there is considerable skepticism about the possibility of accurate
forecasts. Sometimes this pessimistic view has been fostered by the alleged
poor performance of popular models of exchange rate determination as
previously mentioned.

Another argument against successful forecasting in based on foreign
exchange market efficiency. The acceptance of market efficiency notion
predicts quick movements in the exchange rate to reflect any new information.
If markets are efficient, and prices fully reflect all available information,
including structural economic information, then unanticipated exchange
movements are only the results of unanticipated events- and by definition
these cannot be forecasted.

o The Forecasting Approach and the Market Setting

Economic modeling can make a contribution to currency forecasting once we
clearly define the market setting, meaning the exchange rate system, the
forecasting horizon and the units of forecast.

Exchange rate system. The exchange rate system has an important effect
on how we approach the exchange rate question. Under a pegged exchange
rate regime, an exchange rate between two countries is allowed to vary
within narrow bands and is maintained ultimately by central bank intervention
(supported by international reserves) at the upper and lower intervention
points.

Under pegged-rate system, once an exchange rate becomes misaligned, the
likely direction of change in the exchange rate is fairly easy to predict:
depreciation in countries that have experienced losses in international
reserves, excess inflation and current account deficits, and appreciation
where there has been relatively low inflation and current account surpluses.

It may also be possible to infer the likely magnitude of change in the
exchange rate needed to restore equilibrium. The deviation from purchasing
power parity offers one natural estimate of the likely exchange rate change.

Under a floating exchange rate system, the exchange rate is free to adjust
quickly in response to changing relative macroeconomic conditions. A floating
exchange rate reflects the speculative dynamics of the market- with prices
moving by large amounts in response to unanticipated changes in economic

23



fundamentals, and short-run price movements overshooting their required
long-term adjustment. Forecasting in the floating exchange rate environment
is easier when the market is efficient in processing available information, but
forecasting for profit can be more difficult for the same reason.

Forecast Horizon. Another important element in selecting a forecasting
approach is the forecast horizon. It seems reasonable to assume that some
techniques would be more suitable for very short-run forecasts while others
are more effective at the longer-run horizons.

Adopting technical models and indicators —for example filter rules and moving
average crossover rules- have shown greater success in forecasting short-
term horizons (intraday to one week) since almost 90 percent of market
participants place greater reliance for their forecasts. The first empirical
studies to report on the profitability of using filter rules in the foreign exchange
market were prepared by M. Dooley and J. Shaffer (1976, 1983). A sample of
their results is presented on Levich M.R, ‘International Financial Markets
Prices and Policies”, 2" edition McGraw Hill International Edition, pp. 244

As the forecast horizon lengthens, market participants turn to fundamentals to
guide their exchange rate expectations. At the one-year or longer horizon,
roughly 85 percent of responders rely primarily on economic fundamentals.

The argument that short-run exchange rate movements are nearly random -so
that a random-walk forecast is the best short-term forecast that one can
formulate- stem from the failure of traditional econometric models to find a
connection between past trends and future trends.

Using a linear regression model similar to:
Future trend= Bo+ B1(Past Trend) + e

results have shown that B4 coefficient is not significant and the R? of these
kind of regressions are generally less than 1%. A random-walk view is
supported meaning that future trend appears unrelated to the past trend.
Results are presented on a study by Levich M.R, ‘International Financial
Markets — Prices and Policies”, 2™ edition McGraw Hill International Edition,
pp. 279 and also R. Meese — K. Rogoff/ 1990, p. 132)

The above assumption, could be a result of flawed methodology being used
(reliance on linear regression testing) since the underlying relationships may
be nonlinear.

Papers by J. Bilson (1990,1993) have shown that even if the data clearly
reject a linear relationship between past and future trends, the current upward
(downward) trends seem to be followed by further upward (downward)
movements
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As a result, data seem more consistent with a technical explanation that
markets may become “overbought” or “oversold” and that a trend reversal is
more likely than a continuation.

When trend is defined in a nonlinear fashion -introducing a dummy variable
regression that takes the value +1 if the past price trend falls within a specified
interval and 0O (zero) otherwise- J. Bilson proved that future trend is
significantly related to the past trend.

On the other hand, at the long-run horizon, there is considerable reason to be
optimistic that one can construct a forecast of the real exchange rate (nominal
exchange rate between two currencies adjusted for relative prices between
the two countries: Q= S (P/P), where P and P~ denote the domestic and the
foreign price level respectively) that is superior to random walk. This optimism
relies on an assumption of stationary real rates, which implies a reversion to
the mean real rate or a reversion to the equilibrium exchange rate implied by
macroeconomic fundamentals.

Tests for mean reversion have being conducted by multiple authors such as
N. Abuaf — P. Jorion (1990, p.173). Using monthly data they concluded that a
50 percent overappreciation of a currency with respect to PPP would take
three to five years to be cut in half.

Further tests for mean reversion were conducted by P. Jorion — R. Sweeney
(1996) in a 10 years out-of-sample forecasts between1983 t01993 and by J.
Lothian — M. Taylor (1996) who examined nearly 200 years of data on
dollar/sterling and French franc/sterling real exchange rates. Once again, the
above authors concluded that taking mean reversion into account had
significant beneficial effect on forecasting accuracy, especially at horizons of
three to five years.

Finally N. Mark (1995) provided in his study strong evidence that the long-run
path of the exchange rate can be accurately gauged from knowledge of the
current level of the rate relative to its equilibrium value in a monetary model.
He found that on an in-sample basis, his model explains between 50 and 75
percent of the variation in the DM, CHF and JPY rates at the three and four
years horizons.

Foreign Exchange Units. It is necessary for forecasters to clarify the units of
the exchange rate they wish to forecast, thus making a distinction between
real and nominal exchange rates.

In the short run with price levels relatively constant, changes in the nominal
exchange rate and the real exchange rate are virtually the same. But in the
longer run, the nominal and real exchange rates may take substantially
different courses.
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o Forecasting Performance Evaluation: Accurate versus Useful
Forecasts

Another source of controversy surrounding the value of exchange rate
forecasts is the method of measuring performance. While economists typically
judge a model on the basis of accuracy, professional economists may take
more pragmatic stance and judge a forecast by its ability to achieve correct
hedging decisions or speculative profits.

The traditional econometric approach begins with the forecast error made at
time t, defined as:

where §t _ is the j-period ahead forecast made at time t and St _is the actual
5] 5]

spot rate at time t+j. Intuitively, it seems natural to prefer forecasts that
produce smaller errors. Thus, criteria such as the following are often adopted
as measures of performance:

Mean Error: ME =(Ziei)/n
Mean Absolute Error: MAE = (Zi‘ei‘/n
Mean Squared Error: MSE = (Z¢’)/n
Root Mean Squared Error: RMSE = +/MSE

It is possible to produce a small mean error as a result of large negative and
positive individual errors. Therefore, in practice, the MAE and RMSE are more
commonly used to estimate the average error size.

All of these traditional measures could be seriously misleading when the
forecast is used for financial hedging or speculative purposes. It is of vital
importance to distinguish between accurate forecasts and useful forecasts.

Accurate forecasts have small forecasting errors gauged by traditional
statistical measures such as the MAE and RMSE. Useful forecasts are those
‘on the right side of the market” and lead to profitable speculative positions
and correct hedging decisions.
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In the absence of a currency risk premium, “the right side of the market”
implies “right side of the forward rate”. Thus, useful forecasts are those that
lead to correct hedging or profitable decisions.

By this measure, forecasts are either “correct” or “incorrect” leading to a

simple binomial test for the presence of forecasting expertise or market timing
ability.

According to the 2 X 2 matrix below:

Actual Exchange Rate Change

S, > F; St+j < Ft,j
Predicted S >F Correct Incorrect
Exchange G tj
Rate S <F Incorrect Correct
Change bl taf

A forecaster’s performance in terms of usefulness can be summarized by the
percentage of correct forecasts. We define the percentage of correct forecasts
as:

B =

where: r = number of correct forecasts
n= total number of forecasts

A test for forecasting expertise, or market timing, is simply:

HO: p < 0.5 (no timing or expertise)

H P> 0.5 (positive timing or expertise)

A directional test is based on a simple binomial model. If p follows the
binomial distribution:

mean of p is:
E(p) =0.5

and the standard deviation of p is:

1/2

o(p) = Y(E(p)(1 - E(p))/n = (E(p)(1-E(p)/n)
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In order to test whether a model has directional forecast power (i.e. generates
useful forecasts), we generate n out of sample forecasts of the model and
measure the percentage of correct directional forecasts

©
1l

=3

Then, we use the standard normal distribution to test whether the z-statistic
= P=E(®)
o(p)

is significant. As a rule, if z > 1.645, we reject the null hypothesis (Ho)
meaning that our model produces useful forecasts.

To sum up, a related source of confusion surrounding forecast performance
evaluation is the connection between statistical significance and economic
significance.The link between accurate forecasts and economic value is
ambiguous. An accurate forecast on the wrong side of the forward rate has no
economic value.

On the other hand, an inaccurate forecast could be extremely valuable and
may result in highly profitable currency trading strategies if it frequently puts
the investor on the right side of the market. A possible explanation for this is
that a marginal change in a forecasting equation may substantially alter the
direction of the forecast and thus have a significant effect on profitability even
though it stems from a negligible change in forecasting accuracy (measured
by R?).

But even the link between useful forecasts and economic value is ambiguous.
A statistically significant track record of 55-60 percent correct forecasts (with
directional forecasting power) may be insufficient to produce profitable results.
This would occur if the profits on the correct forecasts did not exceed the
losses on the incorrect forecasts.

On the other hand, a small excess of correct predictions (or even no excess of
correct predictions) can lead to considerable profit. One explanation for this
outcome is that the forecaster may be better at forecasting large changes.

A similar illustration can be found in the context of a technical trading model,
reversing one incorrect decision quickly (resulting in a small loss) while
allowing one correct decision to run on into a lengthy profitable string.

o Special Problems in Exchange Rate Forecasting
Both consumers and producers of exchange rate forecasts face special

problems because of the competitive and dynamic nature of currency
markets.
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In the international financial environment, the biggest risks arise when
structural breaks interrupt the stability and stationarity of an exchange rate
series. The classic examples are the structural breaks associated with
changes in the central rate of a pegged-rate system or changes in
government intervention policy within a target zone system. Structural
changes of this sort pose the greatest risk, both because exchange rate
changes are likely to be more extreme and because the historical database
may no longer be appropriate as the basis for future forecasts.

Structural changes in the international economy represent one of the biggest
challenges to forecasters. For producers of forecasts, operating in a
competitive industry, it is necessary to forecast better than the market as a
whole. As the market learns more, the ability of the model to produce valuable
forecasts decline (known as the speculative efficiency problem). Market
prices incorporate successful forecasts rending them without any further
value.

In addition, success depends in part on whether past economic relationships
will persist in the future since an econometric model may actually decline as
the sample period expands. This would be expected if the new sample
observations are drawn from a different period that reflects a different
economic policy regime.

Knowing how the forecast will be used and knowing whether the forecast

should be evaluated on the basis of accuracy, usefulness or both are key
elements for consumers to understand.
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4. DERIVATIVE SECURITY MARKETS:
FUTURES AND OPTIONS

CURRENCY FUTURES (FX) CONTRACTS

a Introduction

A futures contract is an agreement between two counterparties that fixes
terms of an exchange that will take place between them at some future date.
Futures contracts are standardized agreements to exchange specific types of
good, in specific amounts and at a specific future delivery or maturity dates
and they are arranged through an organized exchange.

One of the important features (to some economists the defining feature) of a
futures contract, and a characteristic that distinguishes a futures contract from
a forward contract, is the process by which the prices on outstanding futures
contracts are adjusted on a daily basis to reflect the market value of the
underlying position, known as marking to market.

It is common to associate futures contracts with physical commodities such as
agricultural commodities (like corn and wheat), primary commodities (like
lumber and copper), or precious metals (like silver and gold). Indeed, prior to
1972, futures contracts were associated exclusively with these physical
commaodities.

With the rise of exchange rate volatility, the demand for financial hedging
instruments multiplied. As a result, in May 1972, the International Money
Market (IMM) of the Chicago Mercantile Exchange (CME) introduced trading
in foreign currency futures. With currency futures “up and running”, futures
exchange officials realized that futures contracts could be structured around
prices of other financial instruments and intangibles (such as price indexes)
and not only physical or tangible commodities as in the past.

Since their introduction, the markets have expanded dramatically in terms of
numbers of different contracts and trading volume (as we have pointed out in
previous section the estimate of total daily trading volume in currency futures
and options is about $ 290 billion).

o Market Outline and Contract Specifications

Currency futures are traded on centralized financial derivatives exchanges,
some of the most active ones including the EUREX (which was created in
1998), the Chicago Mercantile Exchange (CME), the Chicago Board of Trade
(CBOT), the Singapore International Monetary Exchange (SIMEX), the
Brazilian Mercantile & Futures Exchange (BM&F) and finally the Euronext
which was created in 2001 through a merger of the Amsterdam, Brussels, and
Paris exchanges. In fall 2001, Euronext acquired the London International

30



Financial Futures Exchange (LIFFE) and subsequently signed deals with
exchanges in Helsinki (Finland), Lisbon (Portugal), Warsaw (Poland) and
Luxembourg.

Increasing competition between exchanges has forced the use of electronic
trading systems, for which trading costs are lower than for open outcry system
(which is still used in SIMEX and CME).

In 1992, the Chicago Mercantile Exchange (CME) launched GLOBEX, a
computer-based system to allow after-hours trading of its listed futures
contracts. Today the system has evolved into the “GLOBEX Alliance” linking
together six exchanges (CME, SGX-DT, Brazil's BM&F, Euronext, MEFF
Renta Variable in Spain and the Montreal Exchange).

In 1998, LIFFE introduced an electronic trading platform called “LIFFE
Connect” (futures trading introduced in 1999). In addition, the Deutsche
Terminborse (DTB) and the Swiss Options and Financial Futures Exchange
(SOFFEX) have merged and created EUREX which is a single electronic
trading platform covering all German and Swiss derivatives. Eurex has
subsequently formed alliances with financial derivative exchanges in Vienna
(Austria) and Dublin (Ireland). The Chicago Board of Trade (CBOT) has also
linked up with Eurex and there are plans for further link with Tokyo Futures
Exchange (TFE) and the Singapore International Monetary Exchange
(SIMEX), in order to permit global trading in derivatives using a single trading
platform.

The specifications of five currency futures contracts traded on the Chicago
Mercantile Exchange (CME) are shown in the table below.

The settlement price is the basis on which mark-to-market margin
requirements are computed and usually represents the closing price for the
day. Currency futures have maturity months of March, June, September and
December.

The expiration date for U.S.-traded futures is the second business date day
preceding the third Wednesday of the contract month (except for Canadian
dollars, which expire on the business day immediately preceding the third
Wednesday of the contract month).

The settlement date for U.S.-traded futures is the third Wednesday of the
contract month.

The number of contracts outstanding at any time for which delivery is obliged,
is known as the open interest. When a contract begins initial trading, there
are zero contracts outstanding and no open interest. The first transaction
obligates a seller to deliver to a buyer and creates one unit of open interest.
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Before expiration, a seller who closes his or her position by buying a contract
from someone who previously owned the contract acts to reduce open interest
by one unit. At maturity, open interest is once again zero.

CME currency futures contracts

Currency Quotation Contract Size Minimum Price Value of One
Change Tick
Euro USD per € € 125,000 $0.0001 $12.50
Japanese yen | USDper 100¥ | ¥ 12,500, 000 $ 0.000001 $12.50
Canadian dollar USD per C$ C$ 100,000 $0.0001 $ 10.50
Swiss Franc USD per SFr SFr 125,000 $ 0.0001 $12.50
Sterling USD per £ £ 62,500 $ 0.0002 $12.50

Exchange Delivery Settlement Price (EDSP):the CME official closing price on the last trading day
o Distinctions between Futures and Forwards

While both forward and futures contracts entail a binding contract executed
today for settlement at a future specified date, there are important differences
between the two transactions.

Dispersed versus Centralized Trading

Forward contracts are usually traded by commercial banks, investment banks,
or securities firms through the foreign exchange market which is
geographically dispersed and open on a 24 hour basis (see The Foreign
Exchange Market Setting page 8)

In contrast, currency futures contracts are traded on centralized exchanges as
we pointed out above. A centralized exchange has advantages with respect to
price discovery, which refers to the ability of market participants to observe or
“discover” the current market price. In the interbank forward foreign exchange
market there is no centralized record of prices while some price quotations
represent true transactions and others are for “indications only”. The futures
market exhibits transparency while anonymous orders enjoy the democracy of
the marketplace.

Customized versus Standardized Transactions

Transactions in the interbank forward market are customized and flexible to
meet customer preferences. While certain maturities (such as 1,2,3,6 and 12
months) are popular for currency forwards, a counterparty can request a
quotation for any forward maturity and for any contract.

By comparison, transactions in the futures market are highly standardized.

The exchange designs the contracts and sets their specifications in order to
obtain regulatory permission to begin trading. Each futures contract specifies
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a contract size or quantity of the underlying asset. Contract expiration dates
are also standardized (often maturing in March, June, September and
December) and in addition the exchange will standardize delivery terms for
futures contracts, daily price-limit movements, minimum price fluctuations and
the trading days and hours.

Standardization in the futures market is an effective means to promote trading
and liquidity since all futures contracts for a given asset and maturity are
identical and it is possible to close a position in a futures contract at any time
by performing a reversing trade (at least for the near maturing contracts).

The standardization of futures contracts creates limitations in some ways. For
example, if a corporate wants to hedge a € amount which is not a multiple of €
125,000 (unit of trading) then there may be an amount that remains unhedged
and may create a loss in the end.

Counterparty Risk(s) versus the Clearinghouse

Forward market transactions link banks with other banks (the interbank
market) or banks with customers (the retail market). Each counterparty to a
transaction assumes the credit risk and the risk of default of the other
counterparty and that is why bank credit officers make a detailed appraisal of
the credit and risk quality of any potential counterparty before trading
particulars are discussed. Banks may often lower the credit limits or the
maturity limits of more risky counterparties.

Every futures contract traded on an organized exchange, by comparison, has
the clearinghouse as one of the two counterparties. The clearinghouse
standardizes the counterparty risk of all futures contracts, and facilitates trade
between buyers and sellers who remain anonymous to one another. At the
end of every day’s trading, the profits or losses accruing to the counterparties
as a result of that day’s change in futures price have to be received or paid
(mark to market process). Failure to pay the daily loss results in default and
the closure of the contract against the defaulting counterparty.

The credit risk to the clearinghouse has now disappeared because
accumulated losses are not allowed to built up. Even a single day’s loss is
covered by a deposit that each counterparty must make when the contract is
first taken out.

Cash Settlement and Delivery versus the Marking-to-Market Convention
Another distinction between forwards and futures concerns the obligation of a
buyer or seller between the point of entering into the contract and the point of

closing out and settling or selling the contract.

The essential feature of a forward contract is that no cash flows take place or
capital commitment is required until the final maturity of the contract. Only at
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maturity is there an exchange of funds for either delivery or cash settlement of
the gains (or losses) on the contract.

On the contrary, a participant in the futures market needs to post a mandatory
initial margin in advance of any trades either in form of cash a bank letter of
credit or collateral (for example short-term Treasury securities). As the price of
the contract goes against one of the counterparties, the resulting loss is met
from that counterparty’s initial margin and is paid over to the other
counterparty as profit. As the margin account falls below a particular threshold
(the maintenance margin level), it has to be topped up with additional
payments know as variation margin in order to restore the margin account to
the level of the initial margin. Such payments have to be made immediately
before the end of the day or in some cases within 24 hours in response to a
margin call from the clearinghouse.

Small initial margins in the futures market are possible since it is required to
replenish the margin account on a daily basis following adverse price
movements. The appeal of a currency futures contract lies in the fact that
it can produce large leverage effect since the initial margin (meaning the
capital to be used) is very low relative to the contract size or unit of trade.
However, in case of negative rate developments, the variation margin that
needs to be paid creates negative leverage effects.

o Futures Pricing and the Empirical Evidence

Taking into consideration all the above arguments and since it is not known a
priori whether the futures contract will create loss or value, we can conclude
that the marking-to-market feature of futures contracts imposes a cash-flow
risk that is not present with forward contracts.

If speculators expected the futures contract to accumulate cash over its life,
then futures prices would exceed forward prices. Speculators would rather
get their winnings sooner than later. But if speculators expected the futures
contract to require margin calls over its life, then futures prices would be
lower then forward prices. As a theoretical matter, since both possibilities
are allowed, this risk should decrease the attractiveness of futures relative to
forwards.

On the other hand, futures contracts are traded on exchanges and enhance
their liquidity relative to forward contracts. Since investors and speculators
place a positive value on liquidity, this factor may increase the attractiveness
of futures relative to forwards.

The empirical results from studies by B. Cornell, M. Reinganum (1981) and
also by C. Chang, J. Chang (1990) have shown that the average difference
between futures and forward prices for foreign exchange is not significantly
different from zero and that futures and forward prices for foreign exchange
are not statistically different from each other.
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o Deciding on Futures versus Forwards

As a matter of fact both futures and forward contracts lead to the same value
at maturity. As we have pointed out, what distinguishes futures and forwards
are the intermediate cash flows associated with marking-to-market the various
aspects of futures that are standardized and the trading mechanism.

The decision to use futures or forwards depends on the purpose and scale of
the transaction. Hedgers who buy or sell a contract to offset an underlying
business transaction have little need for liquidity. Since they match the
maturity of their hedge contract to their underlying exposure they do not intend
to trade or liquidate their contract prior to maturity and to marking-to-market
feature could create undesired cash flows. In addition since the futures
contracts have standard delivery dates and contract sizes, hedgers may be
unable to create a perfect hedge, which they could in the interbank market.

Therefore, when prices are similar, hedgers will prefer interbank forward
contracts, as long as they have the scale of activity and credit rating to gain
access to the market.

In contrast to a hedger, a speculator relies heavily on market liquidity meaning
the ability to buy and sell quickly with transactions having little impact on
market prices. Since interbank forward contracts are relative illiquid, a short-
term speculator may prefer to trade in exchange-traded futures contracts as
long as he is able to meet the explicit margin requirements of the market.
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CURRENCY OPTIONS (FX) CONTRACTS

a Introduction

Option contracts on foreign exchange are among the most recent financial
innovations. Options on currencies and debt instruments were traded over the
counter (OTC) among banks in the late 1970s.Exchange traded options on
currencies began trading on the Philadelphia Stock Exchange (PHLX) in
1982.

Options on foreign currencies bear many similarities to options on equities,
which began trading on the Chicago Board Options Exchange in 1972 and
had been traded on a customized, over-the-counter basis since the
1920s.Much of the terminology is the same, as are the basic pictures of an
option’s value at and prior to maturity.

Since their introduction, the markets for exchange — traded currency options
have expanded in many directions- more option exchange markets around the
world, more currencies on which options are traded, option contracts with
longer maturities, more styles of option contracts and greater volume of
trading activity.

The essential characteristic of an option contract is its asymmetric payoff
profile. If the price of an underlying asset moves in one direction (“up” for a
call option and “down” for a put option) the price of an option on that asset will
generally rise. However, if the price of the underlying asset moves in the
opposite direction, option prices will generally fall, but the option price cannot
fall below zero. Thus, the owner of an option can participate in upside gains,
but losses are limited to the amount of the initial option purchase price.

By comparison, a futures contract displays a symmetric payoff profile so
that both upside gains and downside losses are virtually unlimited. While a
corresponding forward or futures contract would have committed the holder to
take delivery, an option serves simply as a kind if insurance. This is a
fundamental difference between option and futures/forward contracts.

Financial options are derivative securities meaning that the value of an option
is “derived from” the value and the anticipated behavior of an underlying
asset. As in any derivative market, contracts have zero-net supply for every
buyer of a contract there must be a seller. Like the futures market, the options
market as a whole is a sum-zero game before we take transaction costs into
account. The profit (or loss) that the buyer of a call earns is exactly equal to
the loss (or profit) that the seller of the call earns.

o Types of Currency Options

The standard definition of a conventional option is:
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= The right, but not the obligation, to buy (or sell) a fixed quantity of an
underlying financial asset or commodity at a given price on (or before)
a specified date.

From this general definition we can provide a few more details:

= A currency call option provides the right, but not the obligation, to buy
a given amount of foreign exchange at a specified rate (price) on or
before a specified future date.

= A currency put option provides the right, but not the obligation, to sell
a given amount of foreign exchange at a specified rate (price) on or
before a specified future date.

We have to point out that, by writing a call option the seller obligates himself
to deliver a defined amount of a certain currency at a specified rate (price) on
or before a stipulated future date

By writing a put option the buyer obligates himself to buy a defined amount
of a certain currency at a specified rate (price), on or before a stipulated future
date

The given price specified in the contract is called the strike price or the
exercise price.

The maturity date specified in the option contract is called the expiration
date.

The price paid for the option is usually called the option premium.

The option definition also specifies when the option can be exercised. There
are two generic types:

= A European Option can be exercised once only at the matu